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VY4eOnsIii man Habopa 2024 roga

O0beM JUCHMIIMHBI U BUABI yU€OHOU AESITEIbHOCTU

Bunb! yueOHO nesTenbHOCTH 4 cemecTtp Bcero Ennaunel

JIeKIIMOHHBIE 3aHATHS 26 26 4acoB
[IpakTrueckue 3aHATUA 36 36 4acoB
CamocTtosarenbHas pabora 46 46 4acoB
IloaroroBka u crada 3K3aMcHa 36 36 JacoB
OO011as Tpy0€MKOCTh 144 144 4acoB
(BKJIFOYAs MPOMEKYTOUHYIO aTTECTALIUIO) 4 4 3.e.

@opMBI IPOMEKYTOUHOH aTTECTALUA Cemectp
DK3aMeH 4

Tomck

CornacoeaHa Ha noptane N2 78587



1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. q)OpMI/IpOBaHI/Ie Y CTYACHTOB MATCMATHUYCCKHUX HABBIKOB, MO3BOJAKIIUX CTPOUTH U
AHAJIU3UPOBATHL MOACIIN CUCTEM PCAJIbHOI'O MHUpPa C MOMOIIBIO BEPOATHOCTHO-CTATUCTUUYCCKUX MCTOOOB.

1.2. 3agauy AUCHUILIUHBI

1. OcBOUTH, OCHOBHOW TMOHSITHUWHBIA ammnapaT TEOPUU BEPOATHOCTEH M MaTEMaTHYECKOM
CTaTHCTHUKH.

2. YMeTh omepupoBaTh C KOHKPETHBIMU BBIOOpKaMHU, NMPUBUTH HABBIKU KOPPEKTHOTO
ynoTpeOaeHus] BEpOSITHOCTHBIX M CTATUCTUYECKHUX PACCYKIICHUH.

3. OBnagetrs cnocobaMu pelIeHHs BEPOSTHOCTHBIX 3aJay, OCBOUTh OCHOBHBIE MOJEIU U
COOTBETCTBYIOIIME IPOrpaMMHBIE CpeicTBa 00PabOTKM CTAaTUCTUYECKOTO MaTepHalia.

4. Hay4uTh NpOBOJUTH BEPOSITHOCTHBIE pacueThl U aHAJIU3UPOBATh JaHHbIE, HEOOXOIUMbIE B
MPAKTUYECKON U y4eOHOH JESITEIIBHOCTH.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnast (Moayn).

Yactp O01oka quctuiuind: O0s3aTebHast 4acTh.

Monynb aucuumuine: Moysib yKpYIHEHHOM IpyINbl CEMUANbHOCTEN U HampaBieHui (general
hard skills - GHS).

HNunexce nuctumaunel: b1.0.02.05.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeIbHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOpsl OCTHKEHUS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUINHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocob6en OIIK-1.1. 3HaeT 0cHOBBI 3HaTh OCHOBBI TEOPUH BEPOSITHOCTEH,

MMPUMCHATH MaTEMAaTUKU, (1)I/I3I/IKI/I, cnyqaﬁHme COOBITHA U UX BCPOATHOCTH,
CCTCCTBCHHOHAYYHBIC U BBEIYUCIIUTEILHON TEXHUKHA U 3HATh CJIy‘-Iaf/'IHI)IG BCJIIMYNHBI U UX
OOLIEMH)KEHEPHbIE POrpaMMHUPOBAaHUSL pacrpeaeaeHus;
3HaHHuA, METOAbI 3HATb NPECACIIbHBIC TCOPEMBI TCOPHHU
MaTeMaTU4eCcKOro BEPOSITHOCTEI;
aHaJIu3a u 3HATh OCHOBBI MAaTEMAaTHYECKON CTaTUCTHKH.
MOAEINpOBaHUA B OIIK-1.2. Ymeer PaccunThiBaTh ciydaliHbie COOBITHS U X
PO(hECCHOHATBHON IJIAHUPOBATh U BEPOSTHOCTH;
ACATCIBHOCTH dbopmyupoBaTh 3a1a41 BBIYUCIIATH JOBEPUTENBHBIE HHTEPBAJIBI C
WCCIIEIOBAHMS, PEIIaTh MOMOUIBIO IIEHTPAJILHOM CITy4ailHON
CTaHJapTHbBIE BEJINYUHBI,
npodeccuoHaNnbHbIE 3a/1a4K C |penaTh CTaHAApTHBIE 33a]a4l
MIPUMEHEHNUEM MaTe€MaTUYECKOW CTaTUCTHUKH.

€CTeCTBEHHOHAYYHBIX U
00IIIenH)KEHEPHBIX 3HAHUH,
METOI0B MaTeMaTHIECKOTO
aHaJIM3a ¥ MOJICITMPOBAHUS

OIIK-1.3. Bnaneer HaBblkamu | BnaneTs HaBbIKaMu IPOBEPKU

TEOPETHUUECKOT0 U CTaTUCTUYECKUX CTPYKTYp (THUIOTE3);
AKCIIEPUMEHTAILHOTO CMOCOOHOCTBIO BHIYUCTISAThH M aHATM3UPOBATH
UCCIIEIOBaHUS OOBEKTOB YHCIIOBBIC XapaKTEPUCTUKH CITyYalHBIX
npodeccuoHaNbHOMI BEJIMYNH;

JIeATEIBbHOCTH, BJIQ/IETh CIOCOOHOCTH MPOBOJIUTH
MaTeMaTU4eCcKOro MaTeMaTUYeCKOe MOJECIUPOBAHUE U
MOJEJIIUPOBAHUS PA3IMYHBIX | TEOPETUUYECKOE HCCIIEIOBAHNE.

IIPOLIECCOB

IMpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacoB,
BblJIeJIEHHBIX HA KOHTAKTHYIO0 pa0oTy 00y4aroiuxcsi ¢ npenojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO61mast TpyA0€MKOCTh AUCHHUIUIMHBI COCTABISAET 4 3a4eTHBIX equHUIL, 144 akageMHuecKUX 4acoB.

Pacnpenenenue Tpya0eMKOCTH TUCHUILIMHEI 110 BUAAM Y4EOHOU JeATEIbHOCTH MPEICTABICHO B
Tabnune 4.1.

Ta6smna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUJAM YU4SOHOM eI TeIbHOCTH

Bcero |CemecTpsl

Bunpl yueOHol nesTeIbHOCTH
4acoB |4 cemectp

KonTakTHas aynuTopHasi padora o0y4yaomuxcs ¢ npenogaparesieM, Bcero 62 62
JIeKIIMOHHEBIE 3aHATUS 26 26
IIpaxkTHueckue 3aHATUS 36 36
CamocTosiTe/ibHasi padoTa 00y4aloUIUXCcsl, B T.4. KOHTAKTHasA 46 46
BHeay/JIUTOpPHAasi padoTa 00y4aroluxcsl ¢ NpenojaaBaTesieM, BCero
[ToaroroBka K TECTUPOBAHUIO 10 10
BrinosiHeHUE TPAKTUUECKOTO 3aJaHUS 16 16
BrinonHeHne MHAUBUYaIbHOTO 3a/1aHUs 16 16
[ToaroToBka K KOHTPOJIBHOM paboTe 4 4
IHoaroroBka u caavya 3K3aMeHa 36 36
OO0mas Tpya0eMKoCTh (B 4acax) 144 144
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Oo0uas TpyaoeMKocTh (B 3.€.)

4

5. CTpykTypa u cojep:kaHue TUCHUIIMHBI

5.1. Pa3znennl (TeMbl) JUCHUNIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKkTypa IUCHUIUIMHBI MO paszzienaMm (TeMaMm) W BUJaM y4eOHOU JesTeTbHOCTH MPUBEICHA B

tabymue 5.1.
Ta6muma 5.1 — Paznens! (TeMbl) TUCIMILIMHBI M BUABI YI€OHON ACATEIHHOCTH
Jlex. | Ilpak. | Cawm. Beero wacos dopmupyemsbie
HasBanus paznenos (Tem) JUCHUILTUHBI (0e3
3aH., 4| 3aH.,4 |pabd., g KOMIIETEHIIUHA
HK3aMEHa)
4 cemecTp
1 OcHOBBI TEOPUH BEPOSTHOCTEH. 6 8 6 20 OIIK-1
Crnyuaiinbpie COOBITHS U UX
BEPOSITHOCTH
2 Cny4aiiHble BEIMYUHBI U UX 6 10 18 34 OIIK-1
pacrpeaeeHus
3 IIpenenbHbIE TEOPEMBI TEOPUU 6 8 14 28 OIIK-1
BEPOATHOCTEH
4 OCHOBBI MaTEeMaTHUYECKOM 8 10 8 26 OIIK-1
CTaTUCTUKH
Hroro 3a cemectp| 26 36 46 108
Hroro| 26 36 46 108

5.2. Conep:xanue pa3aesioB (TeM) IMCHUANINHbBI

Copepxanre pa3enoB (TeM) TUCUUTUINHBI (B T.Y. M0 JIEKIHUSIM) IPUBEICHO B Tabmuiie 5.2.
Tabmuma 5.2 — Coneprkanue pa3ienoB (TeM) TUCIUILIMHEI (B T.4. IO JIEKIUSIM)

Hazpauwus pasaenos
(TeM) TUCIUTUTAHBI

Coneprkanue pa3iesoB (TeM) TUCIUTLINHEI (B
T.4. TI0 JICKITHSIM )

TpynoemMKocTb
(JIEKITMOHHBIC
3aHATHSA), 4

dopmupyembie
KOMIETEHIINH

4 cemecTp

1 OcHOBBI TEOpUU
BEPOSITHOCTEM.
CrnyqaitHbie cOOBITHS
U UX BEPOSTHOCTH

CyIIHOCTh U yCJIOBUS NPUMEHUMOCTH TEOPUHN
BEPOSTHOCTEH. YTIOTpeOIeHNE BEPOSTHOCTHBIX
METOJIOB B HayKe. Y CIIOBUSI IPUMEHUMOCTH
BEPOATHOCTHBIX Mojieniell. OCHOBHBIE MTOHATHS
Teopur BeposTHocTel. CiydaifHble COOBITUS U
crocoObl UX onucanus. Pa3nuynHble TOaX0AbI K
MaTeMaTHYeCKOi (hopManu3anuu
CIIy4allHOCTH M BepoATHOCTU. KirtoueBbie
JTarbl

UCTOPHUH Pa3BUTHS TEOPUHU BEPOSTHOCTEM.
Axcuomatuka A.H. Konmmoropoga.
BeposiTHOCTHBIE TPOCTPAHCTBA U UX ITPUMEPHI.
Kitaccnueckoe onpeneneHne BEposSTHOCTH.
VYcnosHas BeposiTHOCTh. He3aBucumoctsb
COOBITHH.

dopmyiia NOJHOK BEPOATHOCTH. DPopmyJia
baiieca.

HesaBucumsble ucnbitanus bepryium.

OIIK-1

Hroro
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2 Cny4aiinble
BEJIMYMHBI M UX
pacnpeneneHus

Crny4aitabie BeTUYuHbl. OyHKIINH
pacrpenenenus

CIIyYallHBIX BEJIMYMH. MaTeMaTuyeckoe
0’KHMJIaHHE,

JUCTIepCHsl, KOBapualus. 3aK0H
pacnpe/eieHust BEPOSITHOCTEH JUIsl (PYHKITHIA
OT U3BECTHBIX CIy4YailHbIX BEJIMYMH.
CrnyualiHbple BEJTMUHHBI, CBSI3aHHBIE C
ucneiTanusaMu bepryiun. buaoMuansHOE U
r€OMETPUYECKOE

pactpezenenus. [IIIOTHOCTH pacnpenenenus.
MOMEHTBI Cily4aiiHbIX BEJTUYMH.
HesaBucuMoCTh Ci1ydaliHbIX BEJIMUYUH.
HenpepriBHBIE pacnipenesieHns: HOpMaIbHOE,
II0KAa3aTeJIbHOE, PABHOMEPHOE. YNCII0BBIE
XapaKTEPUCTUKH CIIyYalHbIX BEJIMYUH. Moja,
MearaHa, KBAaHTUIN. ACUMMETPHUSI U SKCLIECC.
Hopmansnslii 3akoH pacnpeneneHus. @yHkuus
Jlannaca. IIoHATHE MHOTOMEPHOH CIIy4allHON
BEJIMYMHBI (CUCTEMBI CITy4alHbIX BEJIMUHMH) U
3aKOH ee pacnpeneneHus. yHKIus perpeccuu
JBYMEPHOM CIIy4aiiHOU

BEJINYHMHEI, €¢ CBOMCTRA.

OIIK-1

Hroro

3 IIpenenbHble
TEOPEMBI TEOpUN
BEPOATHOCTEMN

[ToHsATHE CXOAMMOCTH ITOCIIEIOBATEILHOCTH
CIIy4alHBIX BeJIM4UH. [{eHTpanbHas
IIpe/IeNIbHAs TEOPEMA U €€ POJIb B HAYKeE.
Teopemsl Myaspa-Jlamnnaca kak cieIcTBUs
LEHTPaIbHON NPEIEIbHON TEOPEMBI. 3aKOH
OOJIBIINX YHCEI ¥ €T0 MPOSIBICHUS.
HepasenctBo YebbieBa. Teopema
Yeooimesa. Teopemsl bepuymu u Ilyaccona.

OIIK-1

Hroro
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4 OCHOBEI
MaTeEMATHYECKOH
CTAaTHUCTUKU

Craructuueckas crpykrypa. CtaTucTuueckue
pemenusi. Bertbopka. BeiOOpoYHBIE MOMEHTHI,
UX AaCUMITOTHYECKHE CBOMCTBA. IlopsnkoBsie
CTaTUCTUKU. DMIUpUYECKast PYHKIMS
pacnpenenenus. Beibopounas menuaHa.
Craructuyeckoe olieHuBaHue. Metobl
OLICHUBAHMUSI IIJIOTHOCTH PacpeIesICHUsI.
l'ucrorpamma. CratucTudeckue METObI
00pabOTKU IKCTIEPUMEHTAIBHBIX TaHHBIX.
ToueuHble OLEHKH, HECMEILIEHHOCTb,
COCTOSITEJIBHOCTb, ONTUMAJILHOCTh OLICHOK.
Oynkius npasaonoaoous. dddekTuBHbIC
OLICHKH.

Hocrarounsie cratuctuku. Kpurepuit
dakTopU3aIHH.

OneHkr MakCHMaJIbHOIO MPaBAONOoI00Us U UX
cBoiicTBa. Metosr MomeHTOB. CBOICTBa
OLICHOK, IIOJIyYEHHBIX 10 METOLy MOMEHTOB.
WurepBanbHoe onenuBanue. [loctpoenue
JIOBEPUTENIbHBIX HHTEPBAJIOB C IIOMOILBIO
LEHTPAJIBHON CIIy4allHON BEJIUYMHBI U
pacrpezaeieHns Toue4Hor oneHkH. [IpoBepka
cTaTHUCTUYECKUX runores. Pacripenenenus,
CBSI3aHHbBIE C HOPMAJIbHBIM: paclpe/iesieHus
"xu-kBaapat", CTbIOJIEHTA.

CratucTuyeckue BbIBO/IBI O TapaMeTpax
HOpMaJIbHOIO pacnpezaeneHus. Kpurepuu
cornacus "xu-kBazapar" u Konmmoroposa.
JInneliHas perpecCHOHHas MOJEINb.

OIIK-1

Hroro

Hroro 3a cemectp

26

Hroro

26

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

HaumeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabmuna 5.3. — HauMeHoBaHNe NpakTUYECKUX 3aHITHH (CeMUHA

POB)

Ha3zBanus pasgenos
(Tem) TUCUUTITAHBI

HanmenoBaHue NpakTUYECKUX 3aHATHU
(cemuHapoB)

TpyroemMKOCTb,
q

dopmupyembie
KOMIIETCHIINU

4 cemecTp
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1 OcHoOBBI TEOpUU
BEPOSITHOCTEM.
Crnyuaitabie
COOBITHS U UX
BEPOSITHOCTH

Omnepanuu Hajg coObrTHsIMU. [Ipon3BeneHue u
cymma coObITuil. Tunsl cOOBITHH.
Kitaccnueckoe onpeneneHne BEpOsSTHOCTH:
r€OMETPUYECKOE ONPEICIICHUE BEPOSATHOCTH.
BeposiTHOCTB, aKCHOMBI BEPOSTHOCTH,
KOHEYHOMEPHBIE BEPOSTHOCTHBIC
MIPOCTPAHCTBA. DJIEMEHTHl KOMOUHATOPHKHU.
OcCHOBHBIE TEOPEMBI TEOPUHU BEPOSITHOCTEH.
VYcnoBHbIe BeposiTHOCTU. He3aBUCUMOCTD
coObITH. @OPMYJIBI TOJIHON BEPOSITHOCTH U
Baiteca. Cxema HE3aBUCUMBIX UCIIBITAaHUI.
®opmynsl beprymm.

OIIK-1

Htoro

2 Ciy4aiiHble
BEJIMYMHBI U UX
pacnpeeneHus

3aKOH pacnpeesIeHus CIly4aiiHON BEJINYUHBI.
3aKOHBI pacHpeleCHUs U YHCIOBBIE
XapaKTEPUCTUKU JUCKPETHBIX CIy4YalHbIX
BEJIMYUH. PacripeniesieHns 1 4ucaoBble
XapaKTEPUCTUKU HENIPEPBIBHBIX CIIyYalHbIX
BennuuH. @ynkuus Jlamnaca. Pabora ¢
TabauIaMu. 3aKOH pacipeaesieHus U
YHUCJIOBBIE XapaKTEPUCTUKA MHOIOMEPHOMI
Clly4alHOH Benn4MHbI. OYHKIUA PETPECCUH.

OIIK-1

Uroro

3 IIpenenbHbIE
TEOPEMBI TEOPHUH
BEPOATHOCTEM

CX0auMOCTH MOCJIeI0OBATENBLHOCTH CITyYalHbIX
BesnurH. [IpeaensHbie Teopembl. 3aKOH
Oonpiux uncen. HepaBencTBo YeoOnimena.
Teopems! bepuymnu u [lyaccona. 3agaun 06
OTHOCUTEJBLHON YacCTOTE.

OIIK-1

Hroro

4 OCHOBEI
MaTeEMATHYECKOH
CTAaTUCTUKU

Bri6opka. IHTepBasIbHBIN BapUAIIOHHBIN PSI.
I'mcrorpamma. Bei6opouHbie MOMEHTHI, X
ACUMITOTUYECKUE CBOWCTBA. DMIIMpHUUECKas
(byHKIMA pacnpeaeneHus, BBIOOpouHoe
MaTEeMAaTHYECKOE 0XKUAAHUE, TUCIIEPCHUS,
KOBapHanus, MojJa, Mmeauasa. Merozsl
OLICHUBAHUs INIOTHOCTH PACIIPEIEIICHHUS.
Toueunslie oneHku. yHKIMS IPaBAONOI00US.
OneHkr MakCHMaIbHOIO MIPaBA0NOI00Us U UX
cBoiictBa. Meto MOMeHTOB. IHTepBasIbHOE
onieHuBaHue. IlocTpoeHne NOBEPUTEIBHBIX
HMHTEPBAJIOB C IIOMOLIBIO LIEHTPAJIbHOMN
CIIy4allHOM BEJIWYMHBI U PACIIPEIEICHUS
TOUEYHOM oLleHKH. CTaTucTuyeckas TurnoTes3a
U IIpoLeypa €€ MpOBEPKH.

OIIK-1

Htoro

10

Hroro 3a cemectp

36

Uroro

36

5.4. JlabopaTopHbIe 3aHATHUSA

He npeaycmoTpeHo yueOHBIM IIJIaHOM

CornacoeaHa Ha noptane N2 78587




5.5. KypcoBoii npoekT / KypcoBasi padora

He npeayCcMoOTpeHO y‘le6HLIM IIJTaHOM

5.6. CamocTosiTeqbHaAst padoTa

Buaer caMocTosITENbHOM pabOThI, TPYAOEMKOCTh M (POPMHUPYEMbIEe KOMIIETCHIIMU TIPEICTABIICHBI B

Taosuie 5.6.

Tabmuia 5.6. — Buabl caMoCcToATeIbHOU PabOThl, TPYIOEMKOCTh B (DOPMHPYEMbIE KOMIICTCHIIUN

Hasanusa pasnenos | Buasl camocrostensHol | Tpynoemkocts, | opmupyemslie
(TEM) AUCUUTUIMHBI paboThI q KOMIIETCHIINU PopMbI KOHTPOIIS
4 cemecTp
1 OcHoBbl Teopun  |IloaroroBka k 2 OIIK-1 TectupoBanue
BEpPOSITHOCTEM. TECTUPOBAHUIO
Ciyuaiible Brinonnenue 4 OIIK-1 IIpakTueckoe
COOBITHS U HX MIPaAKTUYECKOIro 3aJaHus 3aJlaHuE
BEPOSITHOCTH Urtoro 6
2 Cnyyaiinbie Brinmonnenue 8 OIIK-1 NuauBuayansHoe
BEJIMYUHBI U UX WHJVBUTyaIbHOTO 3a/1aHKe
pacrnpeneneHus 3a/1aHUS
Brinosinenue 6 OIIK-1 [IpakTrueckoe
MPaKTUYECKOTO 3aJaHusl 3a/1aHKe
IloaroroBka x 4 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 18
3 IlpenenbHbie Brinonnenune 8 OIIK-1 NunuBunyansHoe
TEOPEMbI TEOPUU WHJUBU]IyaIbHOTO 3a/1aHKe
BEPOATHOCTEN 3aaHUA
Brinonnenue 4 OIIK-1 [IpakTrueckoe
MPAKTUYECKOTO 3aJaHus 3a/1aHKe
IToaroroBka x 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 14
4 OCHOBBI [ToaroroBka k 4 OIIK-1 KoHntponbHas
MaTeMaTHU4eCKOu KOHTPOJIBHOH paboTe paborta
CTaTUCTUKH Brinonnenue 2 OIIK-1 [IpakTnyeckoe
MPAKTUYECKOTO 3aJaHus 3a/1aHKe
ITogroroska k 2 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 8
Hroro 3a cemectp 46
[ToaroroBka u cnaua 36 DK3aMeH
JK3aMeHa
Hroro 82

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHUPYEeMBbIX IPH U3YYEeHNHU AUCHHUILIMHBI,
U BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSATEeILHOCTH MPEICTAaBIICHO B TabymIie 5.7.
Ta6muma 5.7 — CoOTBETCTBHUE KOMIETEHIIUN, (HOPMUPYEMBIX TTPU U3YUECHUN TUCIUTIINHBI, U BUIOB

3aHATUN
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dopmupyembie Buapl yueOHOM NesATEIbHOCTH
@OpMBI KOHTPOJISA
KOMIICTCHIINH Jlek. 3aH. |IIpak. 3aH. |Cam. paO.
OIIK-1 + + + NunuBuayansHoe 3ananue, KonTponbHas

paOora, [IpakTiueckoe 3agaHue,
TectupoBanue, Jk3aMeH

6. PeliTuHroBasi cucreMa /Ui OLCHKH YCIIeBAeMOCTH 00y4YaIOIINXCH
6.1. basuibHbIe OLeHKH /151 POpPM KOHTPOJIA

bannbHble oLieHKH U1t OPM KOHTPOJIS IPECTaBlIeHbI B Tabnuie 6.1.
Tabauna 6.1 — bannpHble OLIEHKU

N . MaxkcruMalbHbIN
MaxkcumanbHbIN MaxkcumanbHbIA
0asu1 3a mepuos Bceero 3a
®opMbI KOHTPOJIS 6amt Ha 1-yto KT ¢ | Gam 3a mepuos
mexny 2KT u Ha ceMecTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEI] ceMecTpa
4 cemecTp
NunuBunyansHoE 3a1aHue 0 10 10 20
Konrponsnas padora 0 0 10 10
[IpakTHueckoe 3a1anue 5 10 10 25
TectupoBanue 5 5 5 15
DK3aMeH 30
Hroro makcumym 3a 10 25 35 100
nepuos
Hapacratomum utorom 10 35 70 100
6.2. [lepecuer 0a/1J1I0B B OlIEHKH 32 TeKYIIMA KOHTPOJIb
[lepecuer 6aIOB B OLIEHKH 33 TEKYILIMI KOHTPOJIb MpeACTaBiIeH B Tabnuue 6.2.
Tabnuua 6.2 — [epecuer 6aIOB B OLICHKH 33 TEKYIIHI KOHTPOJIb
bannbl Ha ATy TEKyIIero KOHTPOISI Onenka

> 90% ot MakcuMaibHOI cymMMbl OamoB Ha naty TK 5
Ot 70% 1o 89% oT MakcuManbHOI cymMMbI OaiioB Ha naty TK 4
Ot 60% 1o 69% ot MakcuMabHOM cyMMBI O6aiIoB Ha naty TK 3
< 60% ot MakcuManbHOI cymMbl OamioB Ha naty TK 2

6.3. Ilepecuer cyMMbI 02/1710B B TPAAUIIHOHHYIO M MEKAYHAPOAHYIO OLICHKY

[TepecyeT cyMMBI 0alIOB B TPAJUIIMOHHYIO U MEXITYHAPOJHYIO OIICHKY MPEJCTABICH B TaOIHIEe

6.3.
Tabmuia 6.3 — Ilepecuer cyMMbl OAJUIOB B TPAIUITMOHHYIO U MEXKTYHAPOIHYIO OIICHKY
Htorosas cymma Oanos,
Onenka YUMTBIBACT YCIELTHO CIaHHBIN Onenka (ECTS)
9K3aMeH
5 (oTIM4HO) (3aYTEHO) 90 - 100 A (0oTaM4HO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75— 84 C (xoporo)
70 — 74 D (ynoBneTBopuTeNnbHO)
3 (yAOBIETBOPHUTENHHO) (3aUTEHO) 65— 69
60 — 64 E (mocpencTBeHHo)
2 (Hey10BJIETBOPUTEILHO) (HE 3aUTEHO) Hwxe 60 6amos F (neynoBnerBopureabHO)

7. Y4yeOHO-MeTOAMYECKOEe U HH(POPMALMOHHOE 00ecneuyeHue TUCIHILINHBI
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7.1. OcHoBHas1 JUTEpaTypa

1. I'mypman, B. E. Teopus BepodaTHOCTEH U MaTeMaTHYECKasl CTATUCTHUKA : YYEOHUK IS BY30B /
B. E. I'mypman. — 12-e uza. — Mocksa : M3patensctBo HOpaiit, 2022. — 479 c. [DneKTpoHHBIN
pecypc]: — Pexxum poctyna: https://urait.ru/bcode/488573.

2. Duarckas, H. 0. Teopus BeposTHOCTeH : yueOHOe nocobue ans By3oB / H. FO. Dnarckas. —
Mocksa : U3natensctBo HOpaiit, 2022. — 203 c. [DnexkTpoHHBbIN pecypc|: — Pexum goctyna:
https://urait.ru/bcode/490095.

7.2. lonoTHUTEIbHAS JTUTEPATypPa

1. CunnsieB, H. . Teopus BeposSTHOCTEH M MaTeMaTHuyecKasi CTATUCTHKA : YICOHUK ISl BYy30B /
H. U. Cugnses. — Mocksa : U3natenbctBo FOpaiit, 2022. — 219 c. [DnexTpoHHBIN pecypc]: — Pexum
nocryma: https://urait.ru/bcode/488636.

2. AHanu3 maHHBIX: MeToanyecKue yKa3aHus 1o camocTosTenbHoi padore / Konecnukosa C. U.-
2012. 18 c. [DnexTpoHHBIi pecypc]: — Pexum noctyna: http://edu.tusur.ru/publications/3053.

7.3. YueOHO-MeTOANYECKHE TTOCOOHS
7.3.1. O6s13aTeIbHBIC YUeOHO-METOAMYECKHEe M0Co0ust

1. Teopust BeposSTHOCTEM M MaTeMaTH4yecKas CTaTUCTHKA: MeTonuyecKue yKazaHHs IS
BBITIOJIHEHUS T1a00PAaTOPHBIX U CAMOCTOSITENBHBIX Pa0dOT CTyJA€HTaMU O4YHOU (OpPMBI 00yUeHHUS
TEXHUYECKUX HAIpaBJIeHUH moArotoBku Oakanaspuata / H. A. Spymkuna, O. B. Kununa - 2022. 44 c.
[DnexTpoHHbIH pecypc]: — Pexxum goctyna: https://edu.tusur.ru/publications/10408.

2. KonecuukoBa C.U. Breiciass matemaTtuka III. OcHOBBI Teopuu BEPOSTHOCTEH. DIEMEHTHI
MaTeMaTUYEeCKON cTaTUCTUKU. Metonuueckoe mocooue. Tomck: TYCVYP, 2007.—106 c. (Hanuuue B
ouommorexke TYCVYP - 54 3k3.).

7.3.2. Y4yeOHO-MeTOaAUYEeCKUE MOCOOU A JUII
€ OrpAaHUYe€HHBIMH BO3MOKHOCTSIMH 3/I0POBbSI 1 HHBAJIHI0B

Y4eOHO-MeTOINYECKUE MaTEePHAIIbI ISl CAMOCTOSITEIBHON U ayAUTOPHOH pabOThl 00yJaromuXxCs
W3 YUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 37I0POBbSI M HHBAJIUIOB MPEIOCTABIAIOTCS B opMax,
a/IalITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBBS U BOCTIPHSTHS HHPOPMALINH.

Jst mun ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOM popMe yBEITUUCHHBIM HIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TIOKYMEHTA,

— B IIeYaTHOU (opme.

J st U1 ¢ HApYLIeHHUsIMU OTIOPHO-BUIaTeJIbHOT0 anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(eccuoHATIbHBIE 0a3bI JAHHBIX
U HH(OPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

1. IIpu u3yyeHUn AUCHUIUIMHBI PEKOMEHyEeTCsl 00pamaThCs K COBpeMEHHBIM 0a3aM JaHHBIX,
MH(QOPMAIIMOHHO-CIIPABOYHBIM U TMOHMCKOBBIM cHcTeMaM, K KoTopbiM Y TYCVYPa oTKphIT JOCTYI:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MarepuaibHO-TEXHUYECKOE U MPOrPaMMHOe obecneyeHue TUCIHHIINHBI
8.1. MaTepuaibHO-TeXHHMYECKOE U MMPOrpaMMHOe o0ecreuyeHue J1JIsl JIEKIIMOHHbIX 3aHATHH

Jlns mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUMA, TPYIIOBBIX U HHANBUIYATbHBIX KOHCYJIbTAIIHA,
TEKYIIEro KOHTPOJIS U MPOMEXYTOUHON aTTEeCTAllUU UCIIONb3yeTCs yueOHask ayAUTOPHUs C TOCTAaTOYHBIM
KOJIMYECTBOM MOCAI0OYHBIX MECT i y4eOHOI rpymibl, 000pyI0BaHHAs JOCKOW U CTaHAAPTHON y4eOHOM
Mebenbto. FiMeroTcss MynbTuMeuitHoe 000py10BaHie U y4eOHO-HArIsAHbIE TOCOOUS, 00eCTIeUUBAIOIIHE
TEMaTUYECKHUE WILTIOCTPAIIMH T10 JICKITAOHHBIM pa3jiejaM JUCITUILUIHHBI.

8.2. MaTepuajibHO-TeXHHYECKOe H IPOrPaMMHoOe o0ecredeHue Al NPAKTHYEeCKUX 3aHATHI
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KommnblorepHblil kiiacc: yueOHas ayauTOpUs IJid NMPOBEICHUS 3aHATHUH JIEKIIMOHHOTO THIIA,
ydyeOHasi ayAuTOpHs AJs NPOBEACHUS 3aHATUN MPAKTUUECKOro THUIA, yueOHas ayquTopus Ijd
MIPOBEJICHUS 3aHATUHN J1a0OPaTOPHOTO TUIIA, yueOHAast Ay AUTOPHSI ISl POBEACHUS 3aHATHI CEMUHAPCKOTO
THUIIa, TOMEIIEHUE AJii KypCOBOTO MPOEKTUPOBaHUS (BBIIOJHEHUS] KYpPCOBBIX paboT), MOMEUIEHUE AJis
MPOBEJICHUS TPYNIOBBIX U MHAUBUYATbHBIX KOHCYJbTALIMM, TOMEIIEHHE JIJIl TPOBEACHUS TEKYIETo
KOHTPOJISI 1 IPOMEKYTOUYHON aTTECTAIMH, IIOMEIICHHE JIJIsi CaMOCTOsTEIbHOM padoThl; 634034, Tomckas
obnacts, T. Tomck, Bepmununa ynuna, 1. 74, 220 ayg.

Onucanue uMeroerocs 000pya0BaHus:

- [Tpoextop Nec v260x;

- [TpoeKLIMOHHBIN 3KpaH;

- InTepakTuBHAs MTaHEIb;

- Be6-xamepa Logitech;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTers.

[IporpamMmHoe obecrieueHue:

- Aris Express;

- Bizagi Modeler;

- DIA;

- Microsoft Windows 7 Pro;

- OpenOffice;

- Ramus Educational,;

8.3. MaTepua/ibHO-TeXHUYECKOE U MPOrpaMMHOe o0ecneuyeHue 1Jisl CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIONB3YIOTCS YUeOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIACCHI),
PacoNIOKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, a. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 209 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 207 ayn.

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTU «MHTepHEeT» U 00eCnednBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUEHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaanO-TeXHquCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMH 310POBbA U HUHBAJINI0B

OcBoeHME AUCHUIIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOJIb30BAHUEM CPEICTB 00YUEHUS OOIIEro U CreUaaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YalOUIMMHCA C HAPYUIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CUCTEMBI MPEIOaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHCTeMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapyIIeHUeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUYaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAaJI€HHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKEe WJIM claijia Ha dSKpaHe) NpH MOMOIIHM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0y4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
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WCIIOIB3YIOTCS aJbTEPHATUBHBIC YCTPOWCTBA BBOAA MH(MOPMAIMU U APYrHe TEXHUYECKHE CPEICTBA
npuema/mnepeaadyn yueOHo nHGOpMaIMH B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOyUYCHUS IS

JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIE MaTePUAJIbI M METOAUYECKHE PEKOMEHIAMY 110 OPraHU3aAMH U3yUeHUsl
JTUCIUTINHDI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

JIyist olleHKHU cTeneHu COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 3a AUCIUTIIINHOMN
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI

Ha3Ba2E’;§§;ﬁj:$: (rem) igﬁlﬁ:f eyljry];;e ®opmsbl koHTpoIst | OueHouynsie Matepuans (OM)
1 OcHOBBI TEOpUU OIIK-1 IIpakTHueckoe TeMbl NpakTUYECKUX 3aJaHUN
BeposTHOCcTeH. CiryualiHble 3a/1aHHe
COOBITHSI X MIX BEPOSITHOCTH TectupoBanue [IpumepHBIil nEepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
2 Cnyvaiinbie BenmnunHabl 1 ux | OIIK-1 NunuBunyansnoe |[IpuMepHblil mepedyeHb
pacnpeeieHus 3aJlaHue BapMAHTOB UHAWBHUYaJIbHBIX
3aJaHuN
IIpaxTueckoe TeMblI MPaKTUYECKUX 3aJaHUI
3aJjaHue
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOIIPOCOB
3 IIpenensHble Teopemsbl Teopuu |OITK-1 NupusunyansHoe |IIpuMepHBIil nepeueHs
BEPOSITHOCTEN 3a/1aHue BapHAaHTOB UHAMBHUIYaJIbHBIX
3aJlaHUN
IIpaxTHueckoe TeMbl NpakKTUYECKUX 3aJaHUI
3a1aHUE
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
4 OCHOBBI MaTEMaTUYECKOM OIIK-1 KoHnTtponbHas [IpumepHBIil nepeyeHb
CTaTUCTUKH pabota BapHaHTOB (3aaHUI)
KOHTPOJIBHBIX PadoOT
[IpakTuueckoe TeMbl NpakTUYECKUX 3aJaHUI
3aJaHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Iepeuenb 7K3aMEHALIMOHHBIX

BOITPOCOB

[lkana oneHkH cHOPMUPOBAHHOCTU OTIENbHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OO0y4YEeHHUS IO
TUCIUIUIMHE TpUBeeHa B Tabmuie 9.2.
Tabnuua 9.2 — lllkana oueHku cOPMUPOBAHHOCTH IUIAHUPYEMBIX PE3yJIbTATOB OOyUECHHS IO
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JUCHUIIIIMHEC

dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUs
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMATIBHOMU | UTTU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBbI 0aJIOB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHLHO) 69% ot CTPYKTYpPUPOBaHHBIC HO HE YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CHUCTEeMATHYECKU | CHCTEMATHYECKOE
CyMMBI 0aJuIOB OCYIIECTBIISIEMOE MpUMEHEHNE
YMCHHE HABBIKOB
4 (xopotio) ot 70% no c(hOopMHUPOBaHHEIE, B LIEJIOM B I1€JIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO yCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CyMMBbI 0ayuioB | mpoOseMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
poOesbl yMEHUe poOebI
IpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJIbHOW | CHCTEMaTHYECKHe yMEHHE CHUCTEMAaTUYECKOE
CYyMMBI 0aJIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixana KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkajia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETEHIIUHA

OreHka

dopMynrpoBKa TPeOOBAHUM K CTETICHN KOMIIETEHIIUN

2
(HEYTOBJIETBOPUTEIHLHO)

He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBleHnd. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HaeT, K KaKUM HCTOYHUKAM HYKHO
oOpaiartbcs A 6ojee 1eTalbHOTO €ro YCBOSHHUSI.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YHOBJIETBOPUTENIBHO) |M3yUEHHBIH 3JIEMEHT COICPKaHUs PENPOLyKTHBHO: IIPOU3BOIBHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBUSAX.
4 (xoporo) 3HaTh, yMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEPCIIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOSHHUSI.

5 (OTJIMYHO)

3HaTh, yMETh, BJI/IETh HA CHCTEMHOM ypoBHE. OOy4Jaromuics 3HaeT
M3YYEHHBIH 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUSX, YUUTHIBAsI U YKA3bIBasi CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTaMU COJEP>KaHUs JUCLIUILIINHBI, €T0
3HaYUMOCTb B COJIEP)KAHUU JUCIUILTUHBIL.
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9.1.1. IlpuMepHBIii NepeYyeHb TECTOBBIX 3aJaHUM

1. Kakoe u3 cienyronmx cCOObITUN JOCTOBEPHOE:
a) mosiBTieHHe He Oosee 18 0ukoB nMpu OpOCcaHUU TPEX UTPANbHBIX KOCTEHH;
0) momagaHue B MUILIEHb TIPU TPEX BBICTPENIAX;
B) mosiBIieHUE 17 OYKOB MpU OPOCAHUH TPEX UTPATBHBIX KOCTEH;
T') IOSIBJICHHUE XOTS OBl OJTHOTO «OpJia» MPU ABYKPATHOM OPOCAHUU MOHETHI.
2. Ilonnas rpymnmna coOBITUN — 3TO
a) rpyImna coObITUN, BEPOSATHOCTH KOTOPBIX PaBHBI MEKIY COOOM;
0) rpymnma coObITHIA, OT/IebHBIE BEPOSATHOCTU KOTOPBIX PABHHI 1;
B) IpyIma cOOBITUH, KOT/Ia B pe3yJIbTaTe OMbITa HEU30EKHO JOIKHO MPOU30UTH XOTs ObI OJTHO
U3 HUX;
T') TpyIma COBMECTHBIX COOBITHH.
3. B smuke umerorcs 4 6enbix u 7 yepHbIX mapoB. KakoBa BEpOSTHOCTh TOrO, YTO Haydauy
BBIHYTHIN [1ap OKaxeTcs Oenbim?
a) 1/4;
0) 4/11;
B) 4/7
r) 1/7
4. Bpocatorcs aBa urpanbHbiX Kyonka. CoObitue C=
a) I0OCTOBEPHOE;
0) BO3MOJKHOE;
B) MaJIOBEPOSITHOE;
') HEBO3MOJKHOE.
5. @opmyna P(A+B)=P(A)+P(B) ciyxur s cyMmMBbI ABYX
a) HECOBMECTHBIX COOBITHI;
0) coObITHIi, 00pa3yIOIIUX MOTHYIO TPYIITY COOBITHIA;
B) JJOCTOBEPHBIX COOBITHIA;
r') COOBITHIA, TOTYMHEHHBIX TOJILKO OMHOMUHATBHOMY 3aKOHY.
6. CKOJIBKO pPa3IMYHBIX EPECTAaHOBOK OYKB MOKHO CJIEaTh B CJIOBE «MaTeMaTHUKa»?
a) 151200
6) 720
B) 13021
r) 160000
7. Uro npenctasnuset u3 ceds cymma coosituii A u B?
a) C=A/B
6) C=ANB
B) ALIB
r)C=A[B
8. UTo Ha3bIBaIOT aareOpoit COOBITHIA?
a) anrebpa MOJMHOXKECTB MPOCTPAHCTBA AJIEMEHTAPHBIX COOBITUN, AJIEMEHTAMH KOTOPOTO
CITyaT dJeMEHTapHbIe COOBITHSL.
0) JOCTOBEpHbIE U HEBO3MOXKHBIE COOBITHS
B) COOBITHS, KOTOPBIE HE MOTYT MOSIBIIATHCSA OJTHOBPEMEHHO
) apu(MeTHICCKUE TCHUCTBUS HAJl COOBITHAMU
9. B ypHe a GenbIx, b uepHBIX, C KPACHBIX MIapOB. BEpOATHOCTH TOTO, UTO U3 YPHBI BBIHYT O€JbII
WJIM KPaCHBII I1ap paBHA
a) (atc)+(atb);
0) (at+b+c)/(b+c);
B) (atc)/(atb+c);
r) (ab)/(atb+c).
10. CiyuaiiHoe coObITHE — 3TO COOBITHE, KOTOPOE
a) MOXET MMPOU30UTH WIIM HE MPOU30UTH B JAHHOM UCTIBITAHUY;
0) IPOUCXOANT B KaXKJIOM UCIIBITAHUU;
B) IPOMCXOAUT OJIMH Pa3 B CEPUU HCIIBITAaHUI;
T') IPOUCXOIUT OUYECHb PEJIKO.

9.1.2. IlepeyeHb 3K3aMeHALIMOHHBIX BOIIPOCOB
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1. Cnyuaiinbie coObITHS. Aredpa COOBITHIA.

~

el A

11.

12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

29.
30.

Knaccuueckoe ompeneneHue BEepOSTHOCTH. DJIEMEHTH KOMOMHATOPHKH B KJIACCHUYECKOM
BEPOATHOCTHOM cxeme. ['eomeTpruyeckre BEpOSITHOCTH.
AKCHOMaTHYECKOE OIpeeeHUE BEPOSITHOCTU. CBOMCTBA BEPOSITHOCTEN.

BeposiTHOCTH CyMMBI U TPOU3BEICHUS CITyYaiHBIX COOBITHIA.

VYcnoBHbie BeposiTHOCTH. Popmyiia mojgHoM BepoaTHocTH. Dopmyna baiieca.

HeszaBucumpbie ucnbitanusa. Cxema bepnyinu. @opmyna bepnymum. [lomnHoMuansHas cxema.
[Ipenenvubie TeOpeMbl B cxeme bepHysun. JlokansHas npenenbHas Teopema Myapa-Jlamnaca
[Ipenenvubie Teopembl B cxeme bepnynnu. MHTerpanbHas npenenbHas Teopema MyaBpa-
Jlannaca.

[Ipenenvubie TeopeMbl B cxeme bepuysu. Teopema Ilyaccona.

. llonsiTue cnydailHOW BeJWYUHBI. [[UCKpeTHBIE ciy4dailHble BEJWYMHBI. HempepbiBHBIE

CITy4aiHbIe BEJIUYUHBI.
3aK0H pacmpeneseHus CIy4yalHOW BETWUYHMHBI, (PYHKIUS pacmupelieIeHUus BEPOSTHOCTEH
cly4JaitHO# BenuuuHbl. Ee cBOMCTBA.

[InoTHOCTE pacnpeneneHns BEpOSATHOCTEN CilydyallHOW BeIM4uHBI. Ee cBolicTBa.

HucnoBble XapaKTEepUCTUKH CIIyYalHbBIX BEJIMYMH, UX CBOMCTBA. [Ipumepsnl.

OcHOBHbIE BUJbI paclpeiesieHuid NTUCKPETHBIX U HEMPEPBHIBHBIX CIy4YaWHbBIX BEIUYUH, UX
YHCJIOBBIC XapaKTepUCTUKU. [loacueT BeposTHOCTEN.
["ayccoBckas ciyuaiiHasi BEIMUKHA, €€ YHCIOBbIE XapaKTepUCTUKU. BeposSTHOCTH momnaaanus
rayCCOBCKOM CITy4ailHOM BEJTMYMHBI B 3aJJaHHbIA UHTEpBa. [IpaBUiio «Tpex curmay.
CucteMbl cilydyalHbIX BeJIUYMH. OYHKIHS pacnpeAciieHUs BEPOSITHOCTEM CHCTEMBI JBYX
CIIy4alHBIX BEJIMUMH (ABYMEPHOTO CITyYaifHOT'O BEKTOpA), €€ CBOMCTBA.

[InoTHOCTB pacnpeneneHus: BEpOATHOCTENH CUCTEMBI ABYX CIy4YalHBIX BEJIHYUH (JABYMEPHOIO
CIIy4aifHOTO BEKTOpa), €€ CBOMCTBA.

He3aBucuMOCTh HECKONBKUX CITy4allHbIX BeIHMUKH. CBA3b ¢ KO3 (PUIIMEHTOM KOPPESLUH.
UucnoBble XapaKTEPUCTUKHA CUCTEMBI CITyYailHBIX BEJIMYMH, UX CBOMCTBA.
KoBapuanus, ko3hHunueHT Koppemsinu, uX cBoicTBa. JIBymMmepHOEe HOpMaIbHOE (TayCCOBCKOE)
pacnpe/eneHue.

OyHKIIUU OT CAyYalWHBIX BEIMYMH. 3aKOH pacmpenesieHus] GYHKIIUUA OT OJHOW CIy4alHOU
BEJIMYMHBI.
OyHKIUU OT CIyYaWHBIX BEJIMYMH. 3aKOH pacupeneneHus QYHKIUM OT IBYX CIyYaWHBIX
BEJIMYMH.
UwucioBble XapaKTepUCTUKU (YHKIIMHA OT CIIy4alHBIX BEJTMYUH, X CBOKCTBA.
Hepasencto YeOpiena. 3axkoH OonbImmx gucen B popme YeOblmiena.

CrnencTBus U3 3aKoHa OOJIBIIUX YKCel: Teopema bepayiim, Teopema Ilyaccona.

LenTpanpHas npeaenbHas Teopema.

OcHOBHBIE 33/1a4l MAaTEMaTUYECKOW CTaTUCTUKU. OnucarenbHas CTaTUCTUKA. DMIIUpUYECKas
byukus pacnpenenenus. ['mcrorpamma, noiauron 4acTot. BeiOopouHbIe XapaKTepUCTUKU.
3agaum TeopuM olieHUBaHUsA. ToyeuHoe olleHuBaHue. CBOMCTBA TOYEUYHBIX OLICHOK.

OneHkr MaTeMaTUYeCKOT0 OKUAAHUS U AUCTIEPCUH, UX CBOWCTBA.

MeTo1bl TOJTyY€HHS OLIEHOK: MeTOoA MOMEHTOB. [Ipumep.

9.1.3. TeMbl NpaKTUYECKUX 3aTAHUI

. Onepauun Hax coobiTHsMH. [IponsBenenue u cymma coObiTuii. Tumnbl coobiTuil. Kimaccuueckoe

OIIpE/ICIICHUE BEPOATHOCTU; T'€OMETPUUECKOE OIPEIEIICHUE BEPOSITHOCTH. BEeposATHOCTH,
AKCUOMBI BEPOATHOCTH, KOHEYHOMEPHBIE BEPOATHOCTHBIE IMPOCTPAHCTBA. DJIEMEHTHI
KoMOuHAaTOpuKU. OCHOBHBIE TEOPEMBI TECOPHH BEPOSTHOCTEH. YCIOBHBIE BEPOSTHOCTH.
HesaBucumocTs coObiTHil. @opmyisl nmonHON BeposTHOCTH U baiieca. Cxema He3aBUCUMBIX
ucnsitanuii. @opmyiisl bepryu.

. 3aKOH pacHpeaesieHUsl CIydyallHOW BEJIWYMHBI. 3aKOHBl pacHpeAe/iEeHHs U UYMCIOBbBIE

XapaKTEpUCTUKU JUCKPETHBIX CIy4YaWHBIX BEIMYMH. PacnpeneneHuss U 4YUCIOBBIE
XapaKTepUCTUKH HENPEPHIBHBIX cay4yaHbIX BennyuH. Oynkius Jlannaca. Pabora ¢ Tabnumamu.
3aKOH pacupeAcseHuss U YUCIOBbIE XapaKTEPUCTUKU MHOTOMEpPHOMN Clly4yallHOW BEJIWYUHBI.
DyHKIUSA PETPECCUM.

. CX0oAuMOCTH MOCIEN0BATEIBHOCTU CiIydyalHbIX BeauuuH. [IpenenpHble Teopembl. 3aKOH

oonpmux uncen. HepaBenctBo YebOwimeBa. Teopembl bepuynnu u Ilyaccona. 3agauu 06
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OTHOCHUTEIILHOM 4acTOTE.

4. BriOopka. MHTepBanbpHbIil BapualmoHHbIN psaa. ['ucrorpamma. BeiOopouHble MOMEHTHI, HX
ACUMITOTHYECKHE CBOWCTBA. OMmOupuuecKkas (QYHKUHS pacupeleieHus, BbIOOpOUYHBIE
MaTeMaTHYecKoe OXUAaHHue, TUCIIepcrs, KoBapualus, Mojaa, MmearnaHa. MeTo sl OlEeHUBAHUS
IUIOTHOCTHU pacrpeeseHusl.

5. Toueunsie oneHku. OyHKIUS MpaBAoNoA00us. OIEHKH MaKCUMAJIBHOTO MPaBAONOA00Ms U UX
cBoiictBa. MeTton MomeHTOB. MHTEepBanbHOE oneHuBaHue. [locTpoeHue MOBEPUTENBHBIX
WHTEPBAJIOB C MOMOIIBIO LEHTPATbHONW CIYyYallHOW BEJIMYUHBI U paclpelieIeHUs TOUYECHHOU
onieHkH. CTaTucTuyeckasi TUIIOTe3a U MPOLEeypa €€ MPOBEPKH.

9.1.4. IlpuMepHBIii epeYeHb BAPMAHTOB MHAUBHUAYAJIbHbBIX 3aJaHUI

1. Bapuant 2.1
1. JIBa cTpenka nenaroT MO OJHOMY BBICTpEINy B OJHY MHILIEHb. BeposTHOCTh momaganus st
nepBoro ctpenka pasHa 0.7, ans Broporo — 0.6. X— uncio nonajgaHuil B MumeHs. TpeOyeTcs
JUTSL TUCKPETHOW CIIy4aifHOW BEMUYMHBI X: a) HOCTPOUTH PSi paclpeeneHust; 0) BHIYUCINUTD
M(X), D(X) u sigma(X); B) HaliTu BeposaTHOCTh P(X<M(X)); HaliTU BEpPOSTHOCTH
P(0<X<M(X));.
2. JlaHa MJIOTHOCTH pacripeiesieHus ciry4aiiHoi BenuunHbl X (MeToaunuyeckoe nocodbue CPC)
HaiiTu: a) koncranrty b; pynkuuro pacupenenenus F(x), B orBet BBectr F(1/3); F(1/2); ) MX; 1)
DX; n) P(1/3 <X < 1/2).
3. Bechl u1st TSDKENBIX TPEIMETOB CYUTAIOTCS TOJIHBIMU, €CJIM OTKJIIOHEHHE X OT KOHTPOJIBHOTO
Beca Ha OoJjiee YyBCTBUTENIBbHBIX Becax He mpebimaeT 10 r Benruunna X — HopManbHO
pacnpeaenennas 1 M(X)=0, D(X)=10 r. CkoJbKO MPOIEHTOB MPUTOJHBIX BECOB U3rOTABINBAET
3aBof?

2. Bapuanr 2.2
1. U3 kopoOku, comepxamiei 3 CHHUX M 5 KpacHBIX KapaHjalia, HayJady BBIHUMAIOT 3
KapaHjaama. X — YUCJI0 CHHUX KapaHJamel cpelu BhIHYThIX. Tpelyercs nns TUCKpeTHOH
caydaiiHOW Benw4uHBI X: a) MOCTPOUTH psja pacupeaeneHus; 0) Beraucaute M(X), D(X) u
sigma(X); B) HaliTh BeposATHOCTH P(X<M(X)).
2. 3agaHa IOTHOCTH paclpeiesieHust BepoaTHOCTel (MeToaudeckoe nocooue CPC). Haiitu: a)
KOHCTaHTY a; 0) ¢pyHkuuio pacupenenenus F(x), B orBeT BBectu 3Hauenus F(—1/2), 16 30156
F(1/2); 8) M(X); 1) D(X); 1) P(-1/2 <X <1).
3. KoMIoOHEHTHI MU3roTOBISIEMOI0 JIEKAPCTBAa OTBEIIMBAIOTCS Ha Becax, omnOKka X KOTOPBIX
pacnpeneneHna HopmaibHo, mpuaém M(X)= 0, sigma(X)= 0.003 r. Hopma Beca nekapctpa 0.02 r.
Onpenenutb BEPOSITHOCTh OTOPAKOBAaHMS JIEKAPCTBA, €CIM MAaKCHMaJIbHO JIOMYCTHUMBIH Bec
IIPUHATOIO K UCIOJIb30BaHuto jJekapersa 0.021r.

3. Bapuanr 2.3
1. UrpanbHast KocTh OpocaeTcsi 10 MOSBJICHUS IIECTEPKH, HO He OoJiee MATU pa3. X— YHCIO
Opocanuii koctu. TpebGyeTcss st AUCKPETHOHN CilydyallHON BeNWYUHBI X: @) TOCTPOUTH P
pacnpenenenus; 0) Berarcauth M(X), D(X) u sigma(X); B) HaliTi BeposTHOCTh P(X<M(X)).
2. 3ajmaHa MJIOTHOCTH pacupeeieHus BeposTHocTeld. HaliTu: a) KoHCTaHTHI a; b 6) QyHKIUIO
pacnpenenenus F(x), B orBet BBectu 3HaueHus F(—1/3), F(1/3); B) M(X); r) D(X); n) P(-1/2 <X
< 0.7). 3. U3nenue cunrtaercs NPUTOJHBIM, €CIM OTKJIOHEHUE €ro pasMepa OT HOMHMHala He
npesslmaeT no moayiawo 0.45 mM. Cinyvalinble OTKJIOHEHUs X pacnpeacieHbl HOPMAJIbHO,
npudém M(X)=0, sigma(X)=0.5 mM. Onpenenurs BEPOSITHOCTh TOTO, YTO CIYYaHO B3SITOE
U3JIeNTUE SBISCTCS IPUTOTHBIM.

4. Bapuanr 3.1
1. JIBe ciyyaiiHble BEJIMYMHBI UMEIOT COOTBETCTBEHHO CpeJHUE, paBHbIe 2 U 3, TUCIIEPCHUH,
paBHbIe 16 1 25, a Taxke koduuuenTt koppesun, paBusiii 0,25. Halitu cpeanee 3nauenue
UX POU3BEICHUS.
2. Ilyctp cayuaiiHas BenuunHa X pacmupesieseHa paBHOMEPHO B 33/IaHHOM HHTepBaie (a,b) ¢
miotHocThIO f(X)=1/(b-a), BHEe 3TOrO MHTEepBana f(x)=0. KakoB Bux miotHoctu g(y) y HOBOM
ciydaitHoi BenmunHbl Y=|X|? Kak 3Ta MI0THOCTH BBITISAUT rpadudecku?
3. Cnyyaiinsle BenuuuHbl X U Y NPUHHUMAIOT 3HayeHus u3 mHoxectB{0,1,-1} u {0,1,5}
COOTBETCTBEHHO. BEpOATHOCTH pa3IMUHBIX COYETAaHWH NarTcs Tadmuieid. OnpeaenuTs: a)
aBisgroTces 1 X U Y He3aBUCHMBIMU? K03 dunment xkoppemnsnuu r(X,Y)? 6) Haiitu 3axoHsl
pactpeneneHus X U Y.
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5. Bapwuant 3.2
1. Jlana Tabnuma coBmectHoro pacnpenenenus nyx CB. Ilomyuuts xapaktepuctuku: 1)
pacupeneneHus cocTaBisomux X, Y; 2) pacupenenenue CB X mpu ycmoBum Y =1;
koaurment koppemsinuu 1(X, Y).

2. (3akoH pacnpeneneHust Xu-kBajapart). Eciu cTapas ciydaiiHas BenmuuuHa X pacrpe/eneHa mo
CTaHAApPTHOMY HOPMaJbHOMY 3aKOHY, TO KaKOB BUJ IUIOTHOCTH g(y) Yy HOBOH ciyuyaitHOM
BennuuHbl Y=X"2? Kak 3Ta mIOTHOCTH BHITISIUT Tpaduuecku?

3. CnyuaifHas BennunHa X paBHOMEPHO pacmupezesieHa B uHtepsaie (a,b). Halitu mimoTHOCTH
BEPOSITHOCTH M (DYHKITHIO pacIpeieNieHUus CIIy9aiiHON BeMMYuHbl Y=X"2 . a=-5, b=5.

6. Bapuant 3.3
1. JIBe cirydaliHble BEJIMYUHBI UMEIOT COOTBETCTBEHHO CPEJIHUE, PaBHbIC -2 U 2, TUCTIEPCUH,
paBHbIe | U 5, a Takke kKo dummeHT koppensiuu, papaeiii 0,3. Haiitu cpegnee 3HadeHNE UX
MIPOU3BEICHUS.

2. IlycTh cnydaitHast BeIudnHa X paclpejiesieHa paBHOMEPHO B 3aJJaHHOM HHTepBaie (a,b) ¢
minoTHocThIO f(X)=1/(b-a), BHe aToro maTepBaia f(x)=0. KakoB Bua mnotHOCTH g(Y) Y HOBOM
ciayvaiiHol BenuunHbl Y=X":2? Kak 3Ta miIoTHOCTh BRITJISAUT rpaduuecKku?

3.Cnyuaiinpie BeqMUYWHBI X ¥ Y NPUHUMAIOT 3HaueHus u3 mMHoxects{10,1,-1} u {-10,1,5}
COOTBETCTBEHHO. BeposATHOCTH pa3inuyHBIX COUYETAaHHWH NMaroTcs Tadmuueil. OnpenenuTs: a)
SABASIOTCS 1 X U Y He3aBUCUMBIMU? KodhunneHT koppensanuu 1(X,Y)? 0) Haittu 3axkoHbl
pacnpeneneHus X u'Y.

7. Bapuant 4.1
1.OnucarenbHas craTUCTUKA. J[J1sT BEIOOPOYHBIX JaHHBIX BBIMOJHUTH 00pabOTKY: a) HAUTH
BBIOOPOYHBIE 3HAYCHUS CPEeAHEro apuMETHIECKOTO, MOJAbI, MEIHaHbl; 0) HAWUTH pa3zMax
BBIOOPKH, BHIOOPOUYHYIO NHCIIEPCHUI0, BHIOOPOYHOE CpelHee KBAJIPaTHUECKOE OTKIOHCHUE;
MIPOBEPUTH BBIMOJHEHHUE NMPaBUiia «3CUTMay; B) OLIEHUTh CHMMETPUYHOCTD PACTIPEEICHHUS; T)
HalTU BEPXHIOI U HUKHIOIO BHIOOPOUHBIE KBAPTUIIM, MOSCHUTH UX CMBICI; 1) MOCTPOUTH
CTPYNIUPOBAHHBIA CTATUCTUUECKUN PsII U TUCTOTPAMMY; €) HAUTH MOJAJbHBIA M MEIMaHHBII
MHTEpBaJIbl, CPABHUTH CEPEIHHBI 3TUX HMHTEPBAJIOB CO 3HAYEHHUSMHU MOJBI U MEIUAHBI,
paccuuTaHHBIMHU IO BbIOOpKe. M3MepeHnl nuametpsl 40 METaIINYECKUX MIapuKoB, MM: 8.53
8.59 8.51 8.59 8.41 8.46 8.57 8.62 8.45 8.51 8.46 8.55 8.61 8.68 8.52 8.43 8.40 8.41 8.54 8.47
8.53 8.55 8.43 8.47 8.59 8.63 8.56 8.42 8.58 8.60 8.52 8.56 8.56 8.60 8.54 8.61 8.45 8.54 8.57
8.68 .

8. BapmanTt 4.2 OnucarenbHasi cTaTucTUKA. JJ1s1 BEIOOPOYHBIX JAHHBIX BHITIOJIHUTH 00pabOTKY: a)
HaWTHU BRIOOPOYHBIE 3HAYCHUS CPEHET0 apuPMETHIECKOT0, MOJIBI, MEJIMaHbI; 0) HAUTH pa3Max
BBIOOPKH, BHIOOPOUYHYIO NHCIIEPCHUI0, BRIOOPOYHOE CpelHee KBAJIPaTHUECKOE OTKIOHCHUE;
MIPOBEPUTH BBIMOJHEHHUE MPaBUiia «3CUTMay; B) OLIEHUTh CHMMETPUYHOCTD PACTIPEEICHHUS; T)
HalTU BEPXHIO U HUKHIOIO BHIOOPOUHBIE KBAPTUIIM, MOSCHUTH UX CMBICI; 1) MOCTPOUTH
CTPYNIUPOBAHHBIA CTATUCTUUECKUN PsII U TUCTOTPAMMY; €) HAUTH MOJAJbHBIA M MEIHaHHBII
MHTEpBaJIbl, CPABHUTH CEPEIHHBI 3THUX HMHTEPBAJIOB CO 3HAYEHHUSMHU MOJBl U MEIUAHBI,
paccuMTaHHBIMU MO BBIOOpKE. M3MepeHa mpoaoIKUTEeNbHOCTh paboThl 30 3JIeKTpUUECKUX
JaMIoyYeK, AecaTKoB yacoB: 51 56 69 31 56 49 51 53 74 51 63 48 53 51 64 50 59 84 55 82 55 72
70 54 51 77 98 62 73 55.

9. Bapuanrt 4.3 OnucarenbHasi cTaTUCTHKA. [[7151 BEIOOPOYHBIX TaHHBIX BBHITOJTHUTH 00PabOTKY: a)
HaWTHU BRIOOPOYHBIE 3HAYCHUS CPEHET0 apu(PMETHIECKOT0, MOJIBI, MEJIMaHbI; 0) HAUTH pa3Max
BBIOOPKH, BHIOOPOUYHYIO NHCIIEPCHUI0, BHIOOPOYHOE CpelHee KBAJIPaTHUECKOE OTKIOHCHUE;
MIPOBEPUTH BBIMOJHEHHUE NMPaBUiia «3CUTMay; B) OLIEHUTh CHMMETPUYHOCTD PACTIPEEICHHUS; T)
HalTU BEPXHIOI U HUKHIOIO BHIOOPOUHBIE KBAPTUIIM, MOSCHUTH UX CMBICI; 1) MOCTPOUTH
CTPYNIUPOBAHHBIA CTATUCTUUECKUN PsII U TUCTOTPAMMY; €) HAUTH MOJAJbHBIA M MEIHMaHHBII
MHTEpBaJIbl, CPABHUTH CEPEIHHBI 3THUX HMHTEPBAJIOB CO 3HAYEHHUSMHU MOJBl U MEIUAHBI,
paccuMTaHHBIMHU 110 BeIOOpKe. M3MepeHa CKOpOCTh aBTOMOOMIISE HA HEKOTOPOM y4acTKe JOPOTH,
kMm/gac: 41.542.3 47.4 51.2 52.3 43.9 18 30156 49.1 46.6 41.7 57.5 52.3 45.7 48.0 49.3 57.4
44.451.049.8 43.8 50.6 49.6 40.9 50.8 51.8 39.6 48.1 43.2 50.8 48.0 56.9.

10. BapuanTt 4.4 OnucarenbHasi cTaTUcTUKA. JJ1s1 BRIOOPOYHBIX JAHHBIX BHITIOJIHUTH 00pabOTKY: a)
HaWTHU BRIOOPOYHBIE 3HAYCHUS CPEHET0 apuPMETHIECKOT0, MOJIBI, MEJIMaHbI; 0) HAUTH pa3Max
BBIOOPKH, BHIOOPOYHYIO NHCIIEPCHUI0, BHIOOPOYHOE CpeaHee KBAJIPaTHUECKOE OTKIOHCHUE;
MIPOBEPUTH BBHIMOJIHEHUE MpaBUiia «3CUrMay; B) OLICHUTh CUMMETPUYHOCTb PACIpeeeHus C
MoMoOIIbI0 epBoro koddduimenta [Tupcona; r) HAUTH BEPXHIOI ¥ HWKHIOK BBIOOPOYHBIE
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KBapTUJIM, MOSCHUTh UX CMBICIH; 1) MOCTPOUTH CTPYNIUPOBAHHBIN CTATUCTUYECKUN PAd U
TUCTOTpaMMy; €) HalTH MOJAJbHBIA M MEIMaHHbIA MHTEPBAJIbl, CPABHUTH CEPEAUHBI ITUX
MHTEPBAJIOB CO 3HAUYCHUSAMHU MOJBl U MEAHAHbI, pACCYUTAHHBIMU O BhIOOpKEe. OCHOBHBIE
dbouaer 30 npennpusTuii, MitH pyo.: 4.22.44.96.74.52.73.92.1584.02.87.34.46.62.06.2
7.08.10.76.89.47.663886.5144.62.07.29.1.

11. BapuanT 4.5 OnucarenpHas cTaTUcTUKA. J[J11 BBIOOPOUYHBIX JaHHBIX BBIMIOJHUTH OOPA0OTKY: a)
HaWTH BRIOOPOYHBIE 3HAYCHUS CPEHET0 apuPMETHIECKOT0, MOJIBI, MEIMaHbI; 0) HAUTH pa3Max
BBIOOPKH, BHIOOPOUYHYIO NHCIIEPCHUI0, BRIOOPOYHOE CpelHee KBAJIPaTHUECKOE OTKIOHECHUE;
MIPOBEPUTH BBIMOJHEHHUE NMPaBUiia «3CUTMay; B) OLIEHUTh CHMMETPUYHOCTD PACTIPEEIICHHUS; T)
HalTU BEPXHIOI U HUKHIOIO BHIOOPOUHBIE KBAPTUIIM, MOSCHUTH UX CMBICI; 1) MOCTPOUTH
CTPYNIUPOBAHHBIA CTATUCTUUECKUN PsII U TUCTOTPAMMY; €) HAUTH MOJAJbHBIA M MEIHaHHBII
MHTEpBaJIbl, CPABHUTh CEPEAMHBI 3TUX HMHTEPBAJIOB CO 3HAYEHUSMHU MOJBl U MEIUAHBI,
paccyuTaHHBIMU 1O BbIOOpKE. M3Mepensl mmuHbl 40 TpadUTOBBIX CTEP)KHEH JIs AHTOBBIX
KapaHpamei, cm: 6.61 6.45 6.54 6.57 6.68 6.58 6.60 6.52 6.56 6.60 6.54 6.55 6.43 6.47 6.59
6.63 6.56 6.42 6.56 6.52 6.43 6.40 6.41 6.54 6.47 6.53 6.62 6.45 6.51 6.46 6.55 6.61 6.68 6.53
6.59 6.51 6.59 6.41 6.46 6.57

9.1.5. IlpuMepHbIii NepedyeHb BAPUAHTOB (3aaHNI) KOHTPOJIbHBIX padoT

1. DnemMeHTH KOMOMHATOpPUKU. OCHOBHBIE TEOPEMBI TEOPHHU BEPOSTHOCTEH. YCIOBHBIE
BeposTHOCTH. He3aBucumocts coObiTHil. POpMyIibl MOTHON BeposTHOCTU M baileca u ux
IIPUMEHEHNE Ha NPAKTHKE.
3anaya 1.1. OnbiT — 6pocanue urpanbHoit koctu. CoObITHE —A={BbINaIcHUE YETHOTO YHCTIa
0uKOB}. McX0/bI ONbITA — BBIMAJACHUE TOTO MJIM MHOTO Yuciaa 04KOoB. OUEBHIHO, UTO LIECTh
BO3MOJKHBIX HCXOJOB OMNbITa 00pa3ylT MOJHYIO TpPyNIy MONapHO HECOBMECTHBIX
PaBHOBO3MOXHBIX COOBITUN (N=6) BIaronpusTCTBYIOT COOBITHIO A TpU MCXOJa: BBINAJCHUE
2-x, 3—x u 6-u oukoB (m=3). CnenoBatenbHo, P(A)= m/n =3/6=1/2.
3anmava 1.2. OneIT cOCTOUT B OpOCaHUM ABYX MOHET. PaccMaTpuBaioTcs cienyromme coObITHS:
A = {rep0 Ha nepBoii MOHETE};

B = {uudpa na nepsoit monere}; C = {rep6 Ha BTOpoit monete}; D = {uudpa Ha BTOpOit
moHeTe}; E == {xots Obl onun rep0}; F = {xorsa 6b1 ogHa uudpa}; G = {onun repd u ogHa
mu¢ppa}; H= {Hu ognoro repba}; K = {nBa rep6a}. - Onpenenurb, KAKUM COOBITHSIM 3TOTO
CIUCKa PaBHOCUIBHEI cienytomue coositust: 1) A+ C; 2) AC; 3) EF; 4) G + E; 5) GE; 6) BD; 7)
E + K. 3agaga 1.3. 3aBucuMBI WM HE3aBUCUMBI: 1) HECOBMECTHBIE COOBITHS; 2) COOBITHS,
o0pa3yronire MoJIHYI0 TPYMITY; 3) pABHOBO3MOXKHBIE COOBITHS?

2. CxeMa He3aBUCUMBIX ucnblTanuil. @opmynsl bepHymnu. buHoMmuanbHoe pacrpeneneHue u
IIPEIEIbHBIE TEOPEMBI.

1) [MapTus comepxut § u3aenuii mepBoro copra u 32 u3aenus BToporo copta. Haygaay B3sito 5
n3enuid. HaliTu BeposiTHOCTB TOTO, YTO CPEAN HUX POBHO 4 U3A€Ius OJTHOTO COpPTa.

2) /1Ba OXOTHHKA OJHOBPEMEHHO CTPEISAIOT B Li€Jb. MI3BECTHO, YTO BEPOATHOCTH MONAAAHUS IS
nepBoro oxorHuka pasHa 0.2, a qyis Broporo — 0.6. IIpon3ouno ToJbKO 0AHO MOMAJaHUE.
Haliti BEpOsATHOCTB TOT'0, YTO MPOMAXHYJICS MIEPBBIA OXOTHHK.

3) g npsiaeHus CMelaHbl OPOBHY OeJblif M OKpalleHHBIH XJIonoK. KakoBa BeposTHOCTh
CpPEeIH ISATH CIy4YaiiHO BHIOPAHHBIX BOJIOKOH CMECH OOHAPY>KUTh MEHEe BYX OKpalleHHBIX?

4) 3aBon otnpaBui Ha 6a3y 5000 noO6pokauecTBEHHBIX H3AETUil. BeposSsTHOCTh MOBpEXICHUS B
nyTy A7 kakaoro uzaenus pasHa 0.0002. Haiitu BeposSTHOCTH TOTO, 4TO OyJIE€T MOBPEKICHO HE
Ooee Tpex U3ICIUN.

5) B ypue 20 mapos, u3 Hux 3 yepHbIix. Haynauy B3sto 5 mapoB. HaliTu BEpOSTHOCTH TOTO, UTO
CpeIH B3ATHIX IIApOB HE 00JIee OHOTO YEPHOTO.

3. PacmpeneneHust TUCKPETHBIX CIyYalHBIX BEJIUUYUH.
3anaua 3.1. IIpuoOpereHo naTh J0TepedHbIX OMIIETOB. BEpOsSTHOCTD BBHIUTPHIIIA IO OAHOMY
ounety paBHa 0,05. X — uyucno BeMrpaBmux ouneToB. Tpedyercs Mist AMCKPETHON CiIydaiitHON
BEIIMYUHBI X: a) MOCTPOUTH psf pacnpenencHus; 0) Beraucantb M(X), D(X) u (X); B) HaiiTu
BeposiTHOCTh P(X<M(X)).
3anaua 3.2. JlaHbI 3HaU€HUS HE3aBUCUMBIX CIIy4ailHbIX BEJIMYMH X U Y U UX BEPOSITHOCTH: X 2 3
5y14p0,30,50,2p0,20,8 Haiitu pacnpeneneHus (3Ha4eHUsI U BEPOATHOCTH) CIIy4ailHOMI
BEJIMYMHBI Z =X+y. BelUMCIUTh cpeqHee 3HaueHUe U aucnepcuro. 3agauya 3.3. CioyvaiiHas
BEJIMYMHA X PAaBHOMEPHO pacrpezeneHa B uHTepBaie (a,b). HaliTu mioTHOCTh BEPOATHOCTH U
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(GYHKIHIO pacTpeieiieHus CIy4aiiHOM BemMunHbl h=Xx2 . a=-5, b=5.

4. PacnpeneneHusi HEMPEPBIBHBIX CIy4YallHbIX BeJIWYUH. [In0THOCTH pacnpeneneHus. MOMeEHTHI
CIy4YalHbIX BEJIUYMH. MaTemaTuyeckoe OXujaHue, AUCIEepCcusi, KOBapualus U UX CBOWCTBA.
HenpepriBHbIE paciipeiesieHus: HOpMallbHOE, [T0Ka3aTeIbHOE, pPABHOMEPHOE.
3anaya 4.1. /lana miI0THOCTH pacnpeneiieHus ciaydailHod BenumunHbl X . HaiiTtu: mapamerp
GYyHKIUM TJIOTHOCTH; OMPENENUTh MAaTeMaTUUECKOE OXUJaHUE U AUCIEPCHUIO CIydalHOU
BennuuHbl X, QyHKIHIO pacnpenenenus F(x) u BepostHocTh P(1< X < 2). MicxoaHble TaHHBIC:
a=1.0; b=2.8; al=2.1; b1=2.5.
3anaua 4.2. Ciny4aiiHas BeJIMYUHA X — OTKJIOHEHHE KOHUEHTPAIMU PacTBOpa OT HOPMbBI —
HOpMaJbHO pacmpeneneHnas, npuuém M(X)=0. Haittu sigma(X), eciau HU3BECTHO, YTO
P(-0.01<X<0.01)
3anaya 4.3. Haittu pacnpenenenue CB, eciu minotHOCTh BeposiTHOCTH CB X nMeeT u3BeCTHbIN
BU]I.
3amada 4.4. Yemy paBeH k03D GUIIMESHT KOppesinuu BenuyuH ax+b u ch+d, rae a, b, ¢, d -
JIETEPMUHUPOBAHHBIC KOHCTAHTHI, a X U h UMEIOT KO PUITMEHT KOppesauu 1?7

5. TlopsiakoBbIe CTATUCTUKH. DMIUpHUecKas (yHKIHS pacnpeneneHus. Beibopounas Mmenuana.
3anaua 5.1. Jlan pamxupoBaHHbINA psaa: 23 23 24 24 25 25 25 27 28 B tabnuie 4.1 B mepBoit
cTpoke. HaiiTu: 4acTOThbI, OTHOCUTENIbHBIE YAaCTOThI, HAKOIUIEHHBIE YaCTOTHI.
3amada 5.2. PacnpeneneHrne OTHOCUTENBHBIX YaCTOT MOSBJICHUS MTPU3HAKa 3a/1aHo Taou. 4.2 xi 0
1214567mn10.050.161 0.175 0.1 0.2 0.05 0.018 0.025. ITocTpouTh YMOUPUUECKYIO
GyHKLIHMIO pacupeelieHus], UCMOJIb3ysl HAKOIJIEHHbIE YacTOThl; HAUTH MOJY, MEAUAHY U
BBIOOPOYHBIE CpeJTHEE U JUCTIEPCHIO.

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATEIbHOE MBIILICHUE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obecnedyenus. CamocrosTenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yueOHBIMU MaTepHalaMH, BBIIOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPEeTyCMOTPEHHBIX
y4eOHBIM ILTAHOM.

B nporecce n3ydeHuns: IUCHUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaina He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype M MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX MaTepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcuUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILIUMHU
Hay4YHO-TIONYJSPHbIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, OCBSIIEHHBIE PA3JIUYHBIM aCIEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAUEHUE JJIs IOHMMaHUS JaJbHENIIEro MaTepyaa;

— OCMBIC/IMBAlTE IPOYUTAHHOE U N3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS OMOJHHUTEIbHBIC 3aHATHUSA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCLUIUINHE.

9.3. Tpeﬁonaﬂnﬂ K OCHOYHBIM MaTepuajJdaM Jisl JUll ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ orpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBS U WHBAJIHUJIOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepPHAJIbl, MEpEeUeHb KOTOPHIX yKa3aH B Tabiuie 9.4.
Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl ONCHUBAHUSA JUISA JIMI C OTPaHUYCHHBIMU
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BO3MOXXHOCTAMHU 300POBbsI M MHBAJIKWIOB

Kareropuu o0y4aromuxcs

Buasl 1ooIHUTENEHBIX OLEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHS

C HapylIeHHsIMU cllyXa

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUSAMU 3pEHUS

CobecenoBanue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYaTBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO arapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITeNIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4YeHHUSIMHU 110
0o01IeMe IUIINHCKUM
MOKa3aHHsIM

TecTbl, TUCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecCTBEHHO MPOBEPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKU

9.4. MeToauuecKkue PEKOMEHIAUHA MO OCHOYHBIM MaTepuajdamM AJd JUIl ¢ OrPpAaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

I[J'IH JiMug € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOoCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B MieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTECHTOM 3aJaHUs BCIIYX;

— IpeJoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M1 MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. sl Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
noctynHasi popma nmpeaoCcTaBiIeHHsI OTBETOB Ha 3a/IaHUsl, a UMEHHO:

— INMCBbMCHHO Ha 6yMare;

— Ha0Op OTBETOB HA KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCTIOJIB30BAHUEM YCIYT ACCUCTEHTA;

— IpEeJCTaBJICHNE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIbTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMU
30POBbS U MHBAIHAOB MO AUCHUILIMHE MPEIycMaTPUBAET MpeaocTaBleHne nHpopmauu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEeHUsIMU 3PeHHUs:

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTHMueHHBIM HIpUdTOM.

Jst M ¢ HAPYIIEHUsIMHU cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeyaTHOU (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUTaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeYaTHOM (opme.

HpI/I H606XOI[I/IMOCTI/I JI JIUL ¢ OTPAaHMYCHHBIMU BO3MOXHOCTAMHU 300POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIIOB.
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