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O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunel yueOHO nesTenbHOCTH 4 cemecTtp Bcero EnnHunel

JlexMoHHbBIE 3aHATHS 36 36 JacoB
[IpakTryeckue 3aHATUA 36 36 4acoB
CamocTtosarenbHas pabora 72 72 4acoB
IloaroroBka u crada 3K3aMcHa 36 36 JacoB
OO011as Tpy0€MKOCTh 180 180 4acoB
(BKJIFOYAs MPOMEKYTOUHYIO aTTECTALIUIO) 5 5 3.e.

@opMBI IPOMEKYTOUHOH aTTECTALUA Cemectp
DK3aMeH 4

Tomck
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. ®opmupoBaHKE y CTYyAEHTOB BBICOKOM MaTeéMaTHUUECKOW KYJbTYpPBhl, IO3BOJISIOLIENH CTPOUTH U
AQHAJIM3UPOBATh MOJIEIIN CUCTEM PEAIIBHOIO MUPA € ITIOMOILBIO BEPOSITHOCTHO-CTATUCTUYECKUX METOJIOB.

1.2. 3agauy AUCHUILIUHBI

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

2. Pa3BuTHE JIOTMYECKOr0 MBINIJIEHUS U YMEHHUs ONEpUpPOBATh ¢ KOHKPETHBIMU BBIOOpKaMH,
MIPUBUTHE HaBBIKOB KOPPEKTHOTO YIOTPEOICHUS BEPOATHOCTHBIX U CTATUCTUYECKUX PACCYKACHUM.

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

4. OBnajgeHue 3HaHUSMU B 00JIACTH BEPOATHOCTHBIX PACUETOB M aHATU3a JAHHBIX, HEOOXOIUMBIMU
B NMPAKTHYECKOW U YUYCOHOU JeATEIHLHOCTH.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnast (Moayn).

Yacte Ostoka gucrmiing: O0g3aTeIbHas 4acTh.

Monynb quctumiinH: Moaynis HanpaBieHus moAroToBku (special hard skills — SHS).

Nunexc qucuumiuael: 51.0.03.01.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJabTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WNHauKaTOphl OCTHKEHHS [Tnanupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocob6en
PUMEHSTh
€CTECTBEHHOHAYYHBIC U
OOLIEMH)KEHEPHbIE
3HAHHS, METOIbI
MaTeMaTu4ecKOro
aHaJM3a u
MOJICTTUPOBAHHUS,
TEOPETHYECKOTO U
IKCIIEPUMEHTAIBHOTO
UCCJICIOBAHHS B
pohecCHOHATLHOM
JeSTEIbHOCTH

OIIK-1.1. 3HaeT OCHOBEI
JIOTUKH, MATEMATHUKH,
(U3HKY, BEIYUCITUTEILHOM
TEXHUKHU U
IPOrPaMMHUPOBAHHS

3HaTh OCHOBBI TEOPUH BEPOSITHOCTEH,
Clly4aiiHble COOBITUS U UX BEPOATHOCTH;
3HATh CJIy4aiiHbIE BEJIMUYMHBI U X
pacnpeneieHus;

3HATh NPEJEIbHBIE TEOPEMBI TEOPUHU
BEPOSATHOCTEM;

3HAThb OCHOBBI MaTEMAaTUYECKON CTATUCTUKH.

OIIK-1.2. Ymeer
TUTAHUPOBATh U
dbopmyupoBaTh 3a1a41
UCCIIEIOBaHMS, PeliaTh
CTaHJIApTHBIC
npodeCCuOHAIbHBIC 3a/1aUH C
pUMEHEHUEM
€CTeCTBEHHOHAYYHBIX U
00IIIenH)KEHEPHBIX 3HAHUH,
METOI0B MaTeMaTHIECKOTO
aHaJIM3a ¥ MOJICITMPOBAHUS

PaccunThiBaTh ciydaliHbie COOBITHS U X
BEPOATHOCTH;

BBIUUCIIST IOBEPUTEIbHBIE HHTEPBAJIBI C
MOMOUIBIO IIEHTPAJILHOM CITy4ailHON
BEJIMYMHBI,

peliaTh CTaHJAapTHHIE 3a7aun
MaTeMaTHYECKON CTaTUCTUKU.

OIIK-1.3. Bimageer HaBBIKAMU
TEOPETHUUECKOT0 U
AKCIIEPUMEHTATIHHOTO
HCCIIEIOBAHUS 00BEKTOB
npodeccuoHaNbHOMI
JIeSITCIIbHOCTH,
MaTeMaTHYECKOTO
MOJICTTUPOBAHUS PA3IUIHBIX
MPOLIECCOB

Brnaners HaBbIKaMH TPOBEPKH
CTaTUCTHYECKUX CTPYKTYp (TUInoTes);
CriocoOHOCTBIO BBIUUCIIATH U aHAJIU3UPOBATh
YHCIIOBbIE XapaKTEPUCTHKH CIyYalHbIX
BEJIMYMH;

BJIaJIETh CIOCOOHOCTH POBOIUTh
MaTEMaTUYECKOE MOJEIUPOBAHNE U
TEOPETUYECKOE HCCIIECI0BAHNUE.

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

0611135{ TPYAOCMKOCTD JUCHUIIJIMHBI COCTABJIACT 5 3a4eTHBIX CIWHUII, 180 AKaJICMHUYCCKUX 4aCOB.
Pacnpe,ueneHHe TPYAOCMKOCTH JUCHUIUJIMHBI 110 BUAAM y‘-Ie6HOI7I ACATCIIBHOCTU MPCACTABICHO B

tabnuie 4.1.
Tabnuma 4.1 — Tpy10eMKOCTh JUCIHUILIMHBI [0 BUAAM y4eOHOU AesITeIbHOCTH
o Bcero |CemecTpsl
Bunpl yueOHOI nesTenbHOCTH
4acoB |4 cemectp
KonTakTHas aynuTopHasi padora o0y4yaomuxcs ¢ npenogaparesieM, Bcero 72 72
JIeKIIMOHHEBIE 3aHATUS 36 36
IIpaxkTHueckue 3aHATUS 36 36
CamocTosiTe/ibHasi padoTa 00y4aloUIUXCcsl, B T.4. KOHTAKTHasA 72 72
BHeayMTOpHasi padoTa o0y4yaloluxcs ¢ npenojaaBarteyieM, BCero
[ToaroroBka K TECTUPOBAHUIO 18 18
BrinosiHeHUE TPAKTUUECKOTO 3aJaHUS 34 34
BrinonHeHne MHAUBUYaIbHOTO 3a/1aHUs 16 16
[ToaroToBka K KOHTPOJIBHOM paboTe 4 4
IHoaroroBka u caavya 3K3aMeHa 36 36
OO0mas Tpya0eMKoCTh (B 4acax) 180 180
3
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Oo0uas TpyaoeMKocTh (B 3.€.)

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) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH
Jlex. | IIpakx. | Cam. Beero wacos dopmupyembie
Hazpanus paznenoB (Tem) AUCHUITIIUHBI (0e3
3aH., 9| 3aH.,4 | pal.,u KOMIIETEHI[NHA
9K3aMEHa)
4 cemecTp
1 OcHOBBI TEOPUH BEPOSTHOCTEH. 8 8 14 30 OIIK-1
Crnyuaiinbpie COOBITHS U UX
BEPOSITHOCTH
2 Cny4aiiHble BEIMYUHBI U UX 10 10 22 42 OIIK-1
pacrpeaeeHus
3 IIpenenbHbIE TEOPEMBI TEOPUU 8 8 20 36 OIIK-1
BEPOATHOCTEH
4 OCHOBBI MaTEeMaTHUYECKOM 10 10 16 36 OIIK-1
CTaTUCTUKH
Hroro 3a cemectp| 36 36 72 144
Hroro| 36 36 72 144

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) TUCIHUILIMHEI (B T.4. IO JEKIUSIM)

HaszBanus pa3zenos
(TemM) TUCIUTLTAHBI

Coneprkanue pa3iesioB (TeM) TUCIUTLINHEI (B
T.4. TI0 JICKITHSIM )

TpynoemMKkocTh
(JIEKITMOHHBIE
3aHATHSA), U

dopmupyembie
KOMIETEHIINH

4 cemecTp

1 OcHOBBI TEOpUU
BEPOSITHOCTEM.
CrnyqaitHbie cOOBITHS
U UX BEPOSTHOCTH

CyIIHOCTb U yCJIOBUS IPUMEHUMOCTH TEOPUHN
BEpOSITHOCTEHN. YnoTrpebieHue
BEPOSITHOCTHBIX METO/I0B B HayKe. Y CJIOBUS
MIPUMEHUMOCTH BEPOSTHOCTHBIX MOJIENIEH.
OcCHOBHbIE TIOHATHUSI TEOPUH BEPOSTHOCTEH.
Crnyyaiiabie COOBITHS M CITIOCOOBI UX
onucaHus. Pa3nuyuHble MoaXoabl K
MaTeMaTH4ecKol opManu3aun
CIIy4allHOCTH U BepOoATHOCTU. KiroueBbie
JTarnbl

HCTOPUU Pa3BUTHS TEOPUU BEPOSTHOCTEM.
Axcuomaruka A.H. KonMoroposa.
BeposiTHOCTHBIE TPOCTPAHCTBA U UX ITPUMEPBHI.
Krnaccuueckoe onpezenenue BEpOSTHOCTH.
VYcnoBHas BeposTHOCTh. He3aBucumocTtsb
COOBITHH.

dopmyiia MOJHOK BEpOATHOCTH. Dopmyia
baiteca.

Hesasucumslie ucneitanus beprym.

OIIK-1

Htoro
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2 Cny4aiinble
BEJIMYMHBI M UX
pacnpeneneHus

Crny4aiiable BeTnYuHbl. OyHKIINN
pacrpeneieHus

CIIy4allHBIX BEIMYUH. MaTtemaTuyeckoe
0’KMJIaHHE,

JTUCTIepCHsl, KOBapualus. 3aKoH
pacnpeeieHus BEPOSITHOCTEH JUTsl PYHKITHIA
OT U3BECTHBIX CIyYalHBIX BEJIUYHH.
CrnyualiHble BEJIMUMHBI, CBSA3aHHbIE C
ncneITanusaMA beprysum. bunomuansHoe 1
r€OMETPUYECKOE

pactpeaenenus. [ITOTHOCTH pacrpeneseHus.
MoOMEHTHI ClTy4aiiHbIX BEJIUYHH.
HesaBrucuMoCTb Ci1ydaliHbIX BEJIMUYUH.
HenpepsiBHBIE pacnipeneeHns: HOpMaabHOE,
II0Ka3aTeNIbHOE, paBHOMEPHOE. YK CIIOBBIE
XapaKTEPUCTUKHU CIy4YalHbIX BeJIMUnMH. Mona,
MeJaHa, KBaHTUIU. ACUMMETPHS U SKCLIECC.
HopmanbHblii 3aK0H pacnpeneincHusl.
Oynkuusa Jlamnaca. [Iorarne MEHOromMepHOU
CIly4aiiHOM BEJIMYUHBI (CUCTEMBI CITy4YalHbIX
BEJIMYMH) U 3aKOH €€ paclpe/iesICHusl.
QyHKIUA PErPECCHH IBYMEPHOU CIIy4aiiHON
BEIIMYHMHBI, €€ CBOMCTRA.

10

OIIK-1

Htoro

3 IIpenenbHble
TEOPEMBI TEOpUN
BEPOATHOCTEMN

IToHsATHE CXOAMMOCTH ITOCJIEI0BATEILHOCTH
CIIy4alHBIX BeJIM4uH. [{enTpanbHas
IIpeCIIbHAs TEOPEMA U €€ POJIb B HAYKE.
Teopembl Myaspa-Jlamnnaca kak ciieCTBUA
LEHTPAJIBLHOU MTPENEIbHON TEOPEMBL. 3aKOH
OOJIBILINX YHCEIN U €TO MPOSBICHUS.
HepasenctBo Yeobbimera. Teopema
Yeonimena. Teopemsl bepuymnnu u Ilyaccona.

OIIK-1

HUroro
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4 OCHOBEI
MaTeEMATHYECKOH
CTAaTHUCTUKU

Cratuctuueckas crpykrypa. CTaTucTuueckue
petnenusi. Bertbopka. BeiOopoyHbIE MOMEHTHI,
HX aCUMIITOTHYECKUE CBOMCTBA. [lopsinkoBele
CTaTUCTHKH. DMIUpUIecKast QyHKIHS
pacnpenenenus. Beibopounas menuana.
Cratuctuueckoe olleHnBaHue. Metozbl
OLICHUBAHUS IIJIOTHOCTU paclpeiesICHuUsI.
I'ucrorpamma. CtaTucTUYECKUE METOBI
00pabOTKH IKCIIEPUMEHTATBHBIX JIAHHBIX.
Toueunble OLIEHKH, HECMEILIEHHOCTb,
COCTOSITENIBHOCTb, ONTUMAJILHOCTh OLICHOK.
Oynkius npasaononoous. IhdekTuBHbIC
OLIEHKH.

Jocrarounsle cratucTuku. Kpurepuit
(bakTopu3aIym.

O1neHKr MaKCUMAIIBHOTO TIPABIOTIOI00US U UX
cBoiicTBa. MeTo MmomeHTOB. CBOiicTBa
OLICHOK, IIOJyYEHHBIX 110 METOy MOMEHTOB.
HNHurepBanbHOE onenuBanue. Iloctpoenue
JIOBEPUTENIbHBIX HHTEPBAJIOB C IOMOILBIO
LIEHTPAIbHOW CIIy4allHOW BEJIMYUHBI U
pacrpezaeieHns TO4Ye4Hor oneHkH. [IpoBepka
CTaTHUCTUYECKUX runores. Pacnpenenenus,
CBSI3aHHBIE C HOPMAaJIbHBIM: paclpeesieHus
"xu-kBagpar”, CTblo/IeHTA.

CraTucTruyeckue BbIBOJIBI O IapaMeTpax
HOpMaJbHOTO pacnpezenenus. Kpurepuu
cornacus "xu-kBajapar" u Konmoroposa.
JIuneliHas perpeccuoHHas MOJEIb.

10

OIIK-1

Htoro

10

Hroro 3a cemectp

36

HUroro

36

5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)

HaumeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabmua 5.3. — HauMeHnoBaHue NpaKTUYECKUX 3aHATUN (CEMHHAPOB)

Ha3zBanus pa3genon
(TeM) AMCUUIIIHBI

HanmenoBaHue NpakTHYECKUX 3aHATHN
(cemHnHapoB)

TpyroemMKOCTb,
q

dopmupyemble
KOMIIETCHIIUU

4 cemecTp
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1 OcHoOBBI TEOpUU
BEPOSITHOCTEM.

CrnyqaitHbie cOOBITHSA

H UX BCPOATHOCTHU

Omnepanuu Hax coobiTusiME. [Ipon3Benenue u
CyMMa

coObITHit. Turer coObrTuii. Knaccuueckoe
OIIpe/IeJIEHUE BEPOSTHOCTH; TEOMETPUUYECKOE
OIpe/ieJIeHUE BEPOSTHOCTU. BeposTHOCTS,
aKCUOMBI BEPOSATHOCTU, KOHEUHOMEPHBIE
BEPOSTHOCTHbBIE IIPOCTPAHCTBA. DIIEMEHTBI
KoMOuHaTOpUKH. OCHOBHBIE TEOPEMBI
TEOPUHU BEPOSITHOCTEMN. Y CJIOBHBIE
BEpOATHOCTH. He3aBHCHMOCThH COOBITHH.
@opMyiIbI IOJIHOM BEpOSATHOCTH U baiteca.
Cxema He3aBUCUMBIX HCTIBITAHUH. DPOpMyJIbI
bepnymn.

OIIK-1

Htoro

2 Ciy4aiinble
BEJIMYMHBI U UX
pacnpeeneHus

3aKOH pacnpeesIeHus CIIy4aiiHON BEJINYNHBI.
3aKOHBI paclpeieIcHNs U YUCIIOBbIE
XapaKTEPUCTUKU JUCKPETHBIX CIIyYalHbIX
BEJIMYUH. PacripeniesieHns U YucioBbie
XapaKTEPUCTUKU HENIPEPBIBHBIX CIIyYalHBIX
BenuunH. Oynkius Jlannaca. Pabota ¢
TabauIaMu. 3aKOH pacrpeleeHus 1
YHUCJIOBBIE XapPAKTEPUCTUKUA MHOTOMEPHOM
Clly4aliHOM Benn4uHbl. DYHKIUSA PETPECCUN.

OIIK-1

HUroro

3 IIpenenbHbIE
TEOPEMBI TEOPHUH
BEPOATHOCTEM

CXoIMMOCTH MOCIE0BATETbHOCTH
CIIy4aiHbIX BeJMUMH. [IpeaenbHbie TEOpeMBI.
3akoH Ooapiux uncen. HepaBeHCTBO
Yeorpimena. Teopemsr bepuynnu u [Tyaccona.
3agaun 00 OTHOCUTEILHON YacTOTE.

OIIK-1

Hroro

4 OCHOBEI
MaTeEMATHYECKOH
CTAaTUCTUKU

Bribopka. IHTepBabHBIN BapuallHOHHBIN
psa. I'ucrorpamma. BeiOOpoyHBIE MOMEHTHI,
MX aCUMITOTHYECKUE CBOMCTBA.
Omnupudeckas QyHKIHS pacipeesIeHus,
BBIOOPOYHBIE MATEMAaTHYECKOE OKUIaHUE,
JcIiepcusi, KOBapuanus, Mojia, MeIMaHa.
Meroas! OLIECHUBAaHHUS INIOTHOCTH
pacnpenenenus. ToueuHble OLEHKHU.
®yHKuMs npaBaonoaoous. OueHku
MaKCHMaJIbHOTO MPaBAOIIOI00US U UX
cBoricTBa. Metoq MOMeHTOB. MIHTEpBasIbHOE
oneHuBaHue. Iloctpoenne nOBEPUTEIBHBIX
MHTEPBAJIOB C [IOMOLIBbIO LIEHTPAIbHOU
CIIy4allHOM BEJIMYMHBI U PACTIPEICICHUS
TOYeYHOMU o1leHKU. CTaTucTUYeCKas TUIIOTe3a
U IIpoLelypa €€ MPOBEPKH.

OIIK-1

Htoro

10

Hroro 3a cemectp

36

HUroro

36

5.4. JlabopaTopHbIe 3aHATHUSA
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He npenycMoTpeHo y4eOHbIM M1aHOM

5.5. KypcoBoii npoekT / KypcoBasi padoTa

He npenycMoTpeHo y4eOHBIM IIaHOM

5.6. CamocTosiTesqIbHaAs1 padoTa

Buner camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpYEeMble KOMIIETEHIIMH MPECTaBICHbBI B

Tadymie 5.6.
Tabmuma 5.6. — Buasl camocTosTeIbHOM paboThl, TPYJA0EMKOCTh M (hOPMHUPYEMBIE KOMIETEHITUN
HaszBanus pasaenos | Buael camocrositensHoi | Tpynoemkocts, | @opMupyembie
(Tem) TUCUUTLTUHBI paboTsl q KOMIIETEHIIN U @opMbI KOHTPOIIA
4 cemecTp
1 OcHoBel Teopun  |Ilogroroska k 6 OIIK-1 TectupoBanue
BEpPOSITHOCTEM. TECTUPOBAHUIO
Curyuaiineie Beinonnenue 8 OIIK-1 I[IpakTu4eckoe
COOBITHS U HX IIPAKTHYECKOTIO 3aJaHU 3a/laHue
BEPOSITHOCTH Hrtoro 14
2 Cnyualinble Brinonnenune 8 OIIK-1 NunuBunyansHoe
BEJIMYUHBI U UX WHJUBUTyaJIbHOTO 3a/1aHKe
pacrnpeneneHus 3a/1aHust
Brinosinenue 10 OIIK-1 IIpakTrueckoe
MPaKTUYECKOTr0 3aaHUs 3a/1aHKe
IToaroroBka x 4 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 22
3 IlpenenbHbie Brimonnenne 8 OIIK-1 NupuBunyansHOE
TEOPEMbI TEOPUU WHUBUTyJIbHOTO 3a/1aHKe
BEPOATHOCTEMN 3aaHUS
Brinonnenue 8 OIIK-1 [IpakTuueckoe
MIPAKTUYECKOTO 3aJaHus 3a/laHne
IToaroroska k 4 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 20
4 OCHOBEI IToaroroBka x 4 OIIK-1 KonTponbhas
MaTeMaTH4eCKOU KOHTPOJIbHOU paboTe paborta
CTAaTUCTUKH Beinonnenue 8 OIIK-1 [IpakTueckoe
MPaKTUYECKOTro 3aJaHus 3a/1aHKe
IToaroroBka x 4 OIIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 16
Hroro 3a cemectp 72
[ToaroroBka u cnaya 36 DK3aMeH
JK3aMeHa
Hroro 108

5.7. CooTBeTcTBHE KOMIIETEHUNH, (POPMUPYEMBIX NPH U3YUYEHUU TUCUMUIIMHBI,
U BU/I0B YU4eOHO 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYECHHH JUCHHUIUIUHBI, U BUIOB YyueOHOM
JEATEeILHOCTH MPEICTABICHO B TadHIIe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX IPU U3YUYEHUHU AUCLUUILINHBI, U BUOB
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3aHATUU

dopmupyembie Buapl yueOHOM NeSATEIbHOCTH
@OpMBI KOHTPOJIA
KOMIICTCHIINH Jlek. 3aH.|IIpak. 3aH. |Cam. paO.
OIIK-1 + + + NunuBuayansHoe 3aganue, KonTponbHas

paOora, [IpakTiueckoe 3agaHue,
TectupoBanue, Jk3aMeH

6. PeliTuHroBasi cucreMa /Uit OLCHKH YCIIeBAeMOCTH 00y4YaIOIINXCH
6.1. basuibHbIe OneHKH 1J1s1 POpM KOHTPOJIA

bannbHble oLeHKH U1t POPM KOHTPOJIS IPECTaBlIeHbI B Tabnuie 6.1.
Tabauna 6.1 — bannpHble OLIEHKU

N . MakcumanbHbIN
MaxkcumanbHbIA MaxkcumanbHbIA
0ast 3a mepuoI Bcero 3a
®opMbI KOHTPOJIS 6amt Ha 1-yto KT ¢ | Gamn 3a mepuos
mexny 2KT u na ceMecTp
Hayana cemectpa | mexay 1KT u 2KT
KOHEIl 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
epuo.I
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 — [lepecuer 6aJIOB B OLICHKH 33 TEKYIIHI KOHTPOJIb

bamer Ha JAaTy TCKyHICTO0 KOHTPOJIA OHGHKa

> 90% ot MakcuMaibHOI cymMMbl OamoB Ha naty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMMbI OaioB Ha naty TK

Ot 60% 1o 69% ot MakcuMabHOM CyMMBI O6aiIoB Ha naty TK

N|W |~

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

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

[TepecyeT cyMMBI 0alIOB B TPAJUIIMOHHYIO U MEXITYHAPOJIHYIO OIICHKY MPEJCTABICH B TaOIHUIE

6.3.
Tabmuma 6.3 — Ilepecuer cyMMbl OAJUIOB B TPAIUITMOHHYIO U MEXKTYHAPOIHYIO OIICHKY
Htorosas cymma Oanos,
Onenka YUMTBIBACT YCIEUTHO CIaHHBIN Onenka (ECTS)
9K3aMeH
5 (oTIM4HO) (3aYTEHO) 90 - 100 A (0oTaM4HO)
4 (xoporto) (3a4TeHO) 85 -89 B (ouens xoporo)
75— 84 C (xoporo)
70 — 74 D (ynoBneTBopuTeNnbHO)
3 (yAOBIETBOPHUTENHHO) (3aUTEHO) 65— 69
60 — 64 E (nocpencTBeHHo)
2 (Hey10BJIETBOPUTEIILHO) (HE 3aUTEHO) Hwxe 60 6amnos F (neynoBnerBopureabHO)
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7. YueOHO-MeTOANYecKOe 1 MH(OPMAINIHOHHOE o0ecneyeHue TUCIUTIIUHbI
7.1. OcHOoBHas1 IMTEpaTypa

1. I'mypman, B. E. Teopus BeposiTHOCTE 1 MaTeMaTHYECKasi CTATUCTUKA | Y4EOHUK /71 By30B /
B. E. I'mypman. — 12-e uza. — Mocksa : M3narensctBo HOpaiit, 2022. — 479 c. [DneKTpoHHBIH
pecypc]: — Pexxum poctyma: https://urait.ru/bcode/488573.

2. Duarckas, H. 0. Teopus BeposTHOCTEH : yueOHOe mocobue amns By3oB / H. FO. Dnarckas. —
Mocksa : UsnarensctBo FOpaiit, 2022. — 203 c. [DnexTpoHHBIH pecypc]: — Pexum pocryna:
https://urait.ru/bcode/490095.

7.2. JlonosiHUTEIbHAS JJUTEpaTypa

1. Cunnses, H. . Teopus BeposSTHOCTEW U MaTeMaTUYECKass CTATUCTHKA : YYCOHUK JJIsI BY30B /
H. U. CunnsieB. — Mocksa : U3gatensctBo FOpaiit, 2022. — 219 ¢. [DnekTpoHHBIN pecypc]: — Pexum
noctyma: https://urait.ru/bcode/488636.

7.3. YueOHO-MeTOANYECKHE TTOCOOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYECKHE MOCOOUs

1. KonecuukoBa C.M. Beicmias matemaTtuka III. OcHOBBI Teopuu BEPOSITHOCTEH. DIIE€MEHTHI
MareMaTHdeckor cratuctuku. Merogudeckoe mocobue. Tomck: TYCVYP, 2007.-106 c. (manmuuue B
oubnuorexke TYCVYP - 54 5k3.).

2. AHanu3 1aHHBIX: MeToanyecKue yKa3aHus 1o camocTosTenbHoi padore / Konecnukosa C. U.-
2012. 18 c¢. [DnexTpoHHBIN pecypc] [DnexkTpoHHBIH pecypc]: — Pexum nocryma:
http://edu.tusur.ru/publications/3053.

3. Teopus BepoATHOCTEW M MaTeMaTH4YecKas CTAaTUCTUKA: MeTONMYeCKHUE yKazaHWs s
BBIMIOJIHEHUS J1aOOPaTOPHBIX U CAMOCTOSATENIbHBIX pabOT CTyJeHTaMu O4YHOU (OpMBI 00ydeHUS
TEXHUYECKHUX HANpPaBJICHUH MOATOoTOBKH OakamaBpuata / H. A. Spymkuna, O. B. Kununa - 2022. 44 c.
[DnexTponHsbIit pecypc]|: — Pexum gocryna: https://edu.tusur.ru/publications/10408.

7.3.2. YyeOHO-MeTOAUIECKHE ITOCOOUS JIsI JIUII
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Y4ebHO-MeTOAMUECKIEe MaTepUaibl sl CAMOCTOSTEILHON U ayJUTOPHOI paboThl 00yYaromuXCst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (JopMax,
aJIaAlITUPOBAHHBIX K OTPAaHUYCHUSIM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Jost i ¢ HapyleHusIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIUICHHBIM IPUPTOM.

Jst v ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1st U1 ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Ilpu u3yyeHUHn AUCUUILIMHBI PEKOMEHAYETCS 00palaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTyi:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHUYECKOE ¥ POrpaMMHoOe ofdecrnedyeHre JUCHUIITIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPpaMMHOe oOecriedeHue 1JIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHUs 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI U IIPOMEKYTOYHOH aTTeCTAllMH UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymibl, 000pyJOBaHHAs JOCKOW U CTaHAAPTHON yueOHOM
Mebenblo. FiMeroTes MynbTUMenitHOe 000pyT0OBaHUE U yueOHO-HATIIAAHBIE TTOCO0US, 00eCTIeUrBaOIINe
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TEMaTUYECKHE WIUTIOCTPALMH T10 JICKIIMOHHBIM pa3ziesiaM AUCLUILITHHBIL.
8.2. MaTepuaibHO-TeXHNYECKOE U MPOrPaMMHOe o0ecrieueHue 1Jisl NPAKTHYECKUX 3aHATHI

KomneroTepHslil kinacc: ydyeOHas ayauToOpus Uil IPOBEACHMS 3aHATUU JEKIMOHHOTO THUIIA,
ydeOHasi ayIuTOpHs I TMPOBEACHUS 3aHATUH MPAKTUUECKOTO THUIA, yueOHAs ayquTOpUs s
MIPOBEICHUS 3aHATHIA J1a00paTOPHOTO TUMA, yUeOHAs ay TUTOPUS Il IPOBEICHUS 3aHATUIH CEeMUHAPCKOTO
TUNA, IOMEIICHHUE JJI1 KypCOBOT'O MPOEKTUPOBAHUS (BBIIIOJHEHUSI KypPCOBBIX padoT), HOMEIIEHUE IS
MPOBEJICHUS TPYMIOBBIX U UHIANBUYATbHBIX KOHCYJIbTAIIMH, IOMEIICHHUE NIl TPOBEACHUS TEKYIIETO
KOHTPOJIS ¥ IPOMEXKYTOUHOM aTTecTaluu, MOMEIIEHUE ISl caMocTosATenbHOU paboTer; 634034, Tomckas
obmnactb, T. Tomck, Bepumanna ynuna, a. 74, 220 ayn.

Omnwucanue UMeEIoNIerocss 000py0BaHUS:

- IIpoektop Nec v260x;

- [IpoekuoHHbIN YKpaH;

- InTepakTuBHas aHelb;

- Be6-kamepa Logitech;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

IIporpammHoe obecnieueHue:

- Aris Express;

- Bizagi Modeler;

- DIA;

- Microsoft Windows 7 Pro;

- OpenOffice;

- Ramus Educational,;

8.3. MaTepI/IaJ'II)HO-TeXHI/I'-leCKOC U IIporpaMmmMHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocToATENbHONU paboOThl UCTIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE M0 apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmnauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 207 aya.

Onucanue uMeroerocs 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «MHTepHEeT» U 00ecrneynuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qns Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaJIbHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBO€HME AUCUUILIMHBI JIMIIAMU ¢ OIPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsI U MHBAJIUJAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJICTB 00YUEHUS OOILEro U CHeHUaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHJIMBAIOLIEH amnmapaTypbl, MyJbTUMEIUNHBIX CPEICTB M JPYTHX TEXHHUUYECKHUX CPEJICTB
npuema/nepenaun yueoHoi HH(GOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENOAaBaHuUs
U1 00y4aroUUXCcs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOJIb30BaAHHE B
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JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOILHM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YaIOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJB3YIOTCS allbTepHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeAcTBa
npuema/nepeaayn yueOHoM nHGOpMaIMU B JOCTYHMHBIX opMax, MOOMIIBHON CUCTEMbI OOYyUYCHUS IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPraHU3aAMH U3yUeHUs!
JUCIUTINHBI

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

I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHA OCBOCHUA 3aKPCIIJICHHBIX 3a I[HCIII/IHJ'IPIHOﬁ

KOMIIETCHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUallbl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Ta6imma 9.1 — ®opMbI KOHTPOJIS M OLICHOYHBIC MATEPUATIBI

Ha3Ba2E’;§§;ﬁj:$: (rem) igﬁlﬁ:f eyljry];;e ®opmsbl koHTpoIs | OueHouynsie Marepuans (OM)
1 OcHOBBI TEOpUU OIIK-1 IIpakTHueckoe TeMbl NpakTUYECKUX 3aJaHUN
BeposiTHOCTEH. CiyuaiiHbIe 3a1aHue
COOBITHS X MIX BEPOSITHOCTH TectupoBanue [IpumepHBIil nEepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
2 Cnyyaiinbie BenmnunHbl 1 ux | OIIK-1 NunuBunyansnoe |[IpuMepHblil mepedyeHb
pacrpeneneHus 3a/laHHe BAPUAHTOB MHIUBHIyaIbHBIX
3aJaHuN
IIpakTryeckoe TeMblI MPaKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAIIMOHHBIX
BOITPOCOB
3 IIpenensHbie Teopembl Teopun |OITK-1 NunuBunyansHoe |IIpuMepHslii nepedyeHb
BEPOSATHOCTEMN 3a/1aHKe BApUAHTOB MHIUBUTyaIbHBIX
3aJlaHu i
IIpakTHueckoe TeMbl NpaKTUYECKUX 3aJaHUI
3aJlaHuE
TectupoBanue [IpuMepHBIii TIEpedeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
4 OCHOBBI MaTEMAaTHIECKOU OIIK-1 KonTponbsHas [IpumepHBIil nEpeyYeHb
CTaTUCTUKH pabota BapHaHTOB (3aaHUI)
KOHTPOJIBHBIX PadoOT
[IpakTrueckoe TeMbl MpakKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
DK3aMeH [Tepeuens sK3amMeHaIIMOHHBIX
BOIIPOCOB
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lxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTATOB OOyUYEHHS IO
JTUCIUIIINHE TIpUBeAcHa B Tabmuie 9.2.
Tabnuma 9.2 — Illkana oneHku cHopMUPOBAHHOCTHU IUIAHUPYEMBIX PE3YJbTATOB OOYyUYEHHUS IO

JAUCLUILIIMHE
dopmynupoBka TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUs
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYyMMBbI 0aJIoB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIC HO HE YCIIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATHUYECKU | CHCTEMATHYECKOE
CyMMBI 0aJuIoB OCYIIECTBIISIEMOE MpUMEHEHUE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B IIEJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBbI 0auioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
poOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMAaTUYECKOE
CYyMMBI 0aJIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[IIxanma KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B TaduIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUNA

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHN KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIHLHO)

He nmeet HeoOX0IMMBIX TPEICTABICHUN O IPOBEPSIEMOM MaTepHalie

WIH

3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHUS, UX
OTHECEHHOCTb K OMPEIEIICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTENHHO) |M3YYECHHBIN 3JIEMEHT CO/ICPKAHUS PENPOAYKTUBHO: TIPOU3BOIHHO
BOCITPOM3BOJUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JICUCTBUSIX.
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
NEePCTIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOCHHUSI.
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5 (oTIM4HO) 3HaTh, yMETh, BIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
U3yYEHHBIN 3JIEMEHT COAEPIKaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO HUJIK B ACMOHCTPUPYCMBIX
HeﬁCTBHHX, YUUThIBAA U YKa3bIBaA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IllpuMepHBbIii IepedeHb TeCTOBBIX 3a1aHUI

—_—

Kaxkoe u3 ciexyromux coObITHI JOCTOBEPHOE:
a) nosiBJieHUe He Oosee 18 0uKkoB pu OPOCaHUU TPEX UTPATIbHBIX KOCTEH;
0) momajgaHue B MUILIEHb IIPU TPEX BBICTPEIIAX;
B) nosiBJieHUE 17 OYKOB Mpu OpOCaHUM TPEX UTPATbHBIX KOCTEH;
T') IOSIBJICHHUE XOTS OBl OJTHOTO «OpJjiay MPHU ABYKPATHOM OpOCAHUH MOHETHI.
2. Tlonnast rpymnmna coObITUH — 3TO
a) rpyImna coObITUIH, BEPOSATHOCTH KOTOPBIX PaBHBI MEXKIY COOOM;
0) rpymnma coObITHIi, OT/IebHBIE BEPOSATHOCTU KOTOPBIX PaBHHI 1;
B) IpyIna coObITUH, KOT/Ia B pe3yJIbTaTe ONbITa HEU30EKHO JOJKHO MPOU30HTH XOTs ObI OJTHO
U3 HUX;
T) rpyIa COBMECTHBIX COOBITHUH.
3. B smuke umerotcs 4 Oenbix u 7 4epHBIX mapoB. KakoBa BEpoOsSATHOCTH TOTO, YTO HAyJaady
BBIHYTBIN 11ap OKa)xeTcs Oesbim?
a) 1/4;
0)4/11;
B) 4/7
r) 1/7
4. Bpocarorcs aBa urpajibHbix kKyonka. CoObitue C=
a) JIOCTOBEPHOE;
0) BO3MOXKHOE;
B) MaJIOBEPOSITHOE;
') HEBO3MOXHOE.
5. ®opmyna P(A+B)=P(A)+P(B) ciyxur s cymmbl ABYX
a) HECOBMECTHBIX COOBITHH;
0) coObITHii, 00pa3yIOMIKX MOJTHYIO FPYIILY COOBITHIA;
B) JJOCTOBEPHBIX COOBITHIA,
T') COOBITHI, MOJYMHEHHBIX TOJHKO OMHOMUHAIHLHOMY 3aKOHY.
6. CKOJIBKO pa3IMYHBIX ePEeCTaHOBOK OYKB MOKHO CJIEIaTh B CJIOBE «MaTeMaTUKa»?
a) 151200
0) 720
B) 13021
r) 160000
7. Yto mpencraBmusieT u3 ce0s cymma coobituii A u B?
a) C=A/B
06) C=ANB
B) A[IB
r)C=AlB
8. Uto Ha3wIBaIOT anreOpoit COOBITHIA?
a) anredpa MOJMHOMKECTB MPOCTPAHCTBA AJIEMEHTAPHBIX COOBITUN, AJIEMEHTAaMHU KOTOPOIO
CITyXaT dJ€MEeHTapHbIe COOBITHSL.
0) TOCTOBEPHBIE U HEBO3MOKHBIE COOBITHS
B) COOBITHS, KOTOPBIE HE MOTYT HOSIBJIATHCSA OJTHOBPEMEHHO
r) apudmeTHIecKre AeHCTBUS Hall COOBITUIMHU
9. B ypHe a GenbIx, b yepHBIX, C KpaCHBIX MIapoB. BEpoATHOCTH TOTO, UTO U3 YPHBI BBIHYT O€JIbIi
WJIM KPACHBIN 11ap paBHa
a) (atc)*(atb);
0) (at+b+c)/(b+c);
B) (atc)/(atb+c);
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10.

r) (ab)/(at+b+c).

Crny4aitHoe cOOBITHE — 3TO COOBITHE, KOTOPOE

a) MOJKET MPOU30MTH WM HE IPOU30UTH B TAHHOM HCITBITAHUM,
0) MPOUCXOIUT B KaXKJOM HCTIBITAHUU;

B) MPOUCXONT OJIMH Pa3 B CEPHH UCTIBITAHUN;

T') MPOUCXOIUT OUYEHb PEIKO.

9.1.2. IlepeyeHb IK3aMEeHANUOHHBIX BOMIPOCOB

1. Cnyuaiiabie coObITUsI. AnreOpa COOBITHIA.

o

NN AW

11.

12.
13.
14.

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

29.
30.

Knaccuueckoe ompenaesieHHe BEPOSITHOCTU. DIEMEHThl KOMOMHATOPUKHU B KIACCHYECKOMN
BEPOSITHOCTHOU cxeMe. I 'eoMeTpudecKkue BEpOSITHOCTH.
AKCHOMaTH4€ECKOE ONpeiesIeHne BEPOATHOCTU. CBOMCTBA BEPOATHOCTEH.
BeposiTHOCTH CyMMBI M IPOU3BEACHUS CITyYailHBIX COOBITHI.
VYcnosHbie BepoaTHOCTU. PopMyita noinHou BeposstHocTH. Dopmyiia baiieca.

He3aBucumsle ucnbitanus. Cxema bepnynu. @opmyna beprymn. [lonnHoMuansHas cxema.
IIpenenbuble TeopeMsl B cxeme bepHyiun. JIokanbHas npenensHas Teopema Myaspa-Jlamutaca
IIpenenbubie TeopeMsl B cxeMe bepHyium. MHTerpanbHas npeaenbHas teopeMa Myaspa-
Jlamnaca.
IIpenenbuble TeopeMsl B cxeme bepryiuu. Teopema Ilyaccona.
ITondaTne cinydyalHOW BEJIWYMHBI. [[MCKpETHBIE CllydaliHble BeJUYMHBI. HempepniBHBIE
CIIy4alHbIC BEJIMYHHBI.
3aKOH pacmpejaeneHus CIy4alHOW BEIMYUHBI, (YHKIUS paclpenesieHUus BEepOsTHOCTEH
CiIy4allHOM Benn4uHbl. Ee CBOMCTBA.

[InoTHOCTE pacnpeneseHus BEPOATHOCTEN CIIy4allHOM BEIMYMHBL. Ee cBOMCTBa.

YucnoBble XapaKTEPUCTUKU CIIyYalHbIX BEJIMYUH, UX CBOKWCTBA. [IpuMepsl.

OcCHOBHbIE BUJbI PACIpPENEICHUN NUCKPETHBIX U HENPEPBIBHBIX CIy4YalWHBIX BEIUYUH, UX
YHUCJIOBBIE XapaKTEePUCTUKU. [Ioicuer BeposTHOCTEN.
I'ayccoBckas ciydyaliHasi BEJIMYMHA, €€ YUCIOBbIE XapaKTEPUCTUKU. BepoATHOCTh nonajaHus
rayCCOBCKOH CIIy4alHOM BEJIMYMHBI B 3a1aHHbIN uHTepBal. [IpaBuiio «tpex curmay.
Cucrtemsl cinydaiHblX BenuduH. DyHKIUSA pacupeneseHus BEpOATHOCTEH CHUCTEMBI JBYX
CIIy4aifHBIX BEJIMUYUH (IBYMEPHOTO CIY4ailHOTO BEKTOpA), €€ CBONCTBA.

[InoTHOCT pacnpeneneHuss BEpPOATHOCTEN CUCTEMBI ABYX CIly4alHBIX BEJIUYHH (JIBYMEPHOIO
CIIy4aifHOr0 BEKTOpa), €€ CBOICTRA.

He3aBucMMOCTb HECKOJIBKUX CIy4YalHBIX BelU4rH. CBSA3b ¢ KOA((UIIMEHTOM KOPPEIAIUH.
UuciioBble XapaKTEPUCTUKU CUCTEMBI CIIy4aiiHbIX BEJIUYUH, UX CBOMCTBA.
KoBapuanusi, ko3 dUIMeHT KOppemsaiuy, uX CBoicTBa. J[ByMmepHOe HOpMalibHOE (TayCCOBCKOE)
pacrpeneieHue.

OyHKIUU OT Clly4allHBIX BEMWYUH. 3aKOH pacmupeneieHus QyHKIUN OT OJHOHM ciydaiHOM
BEJINYUHBI.
OyHKIHUM OT CIAyYalHBIX BEJIWYUH. 3aKOH pacrpeneieHus QyHKIHMH OT JBYX CIy4alHBIX
BEJINYMH.
YucnoBble XapakTepUCTUKH (DYHKIMHA OT CIIydaiHBIX BEJIMYUH, UX CBOMCTBA.
HepaenctBo YeObimena. 3akoH 60onbuinx unceln B popme YeoOblmiena.

CrenctBus U3 3akoHa OONbIIMX yucel: Teopema bepuyiuiu, reopema [lyaccona.

enTpanbHas npeneibHas Teopema.

OCHOBHBIE 33/1a4yil MaTEMAaTUYECKONW CTaTUCTUKU. OnucaTelbHas CTaTUCTUKA. DMIIMPUYECKas
¢byHkuus pacupeneneHus. ['mcrorpamma, NoJuroH 4actoT. BeIOOpOUYHBIE XapaKTEPUCTUKU.
3anauu Teopuu olieHUBaHMs. ToueyHoe oneHnBaHue. CBONCTBA TOYEUHBIX OLIEHOK.

OneHkn MaTeEMaTUYECKOTO OKUAAHUS U AUCIIEPCUH, UX CBOWCTBA.

Merto1bl OTyYEHHS OLIEHOK: METOA MOMEHTOB. [Ipumep.

9.1.3. TeMbl NpaKTHYECKHUX 3aJaHUH

. Onepamuu Hax coObiTusIMU. [IponsBenenue u cymma coowrtril. Tumnel coobiTuii. Knaccuueckoe

omnpeJesieHue BEPOSITHOCTH; F€OMETPHUYECKOEe ONpeesieHHne BEepOSITHOCTH. BeposTHOCTD,
aKCUOMBI BEPOATHOCTH, KOHEYHOMEpPHbIE BEPOATHOCTHBIE MPOCTPAHCTBA. DJIEMEHTHI
koMOuHaTOpuKH. OCHOBHBIE TEOPEMBI TEOPHU BEPOSTHOCTEH. YCIOBHBIE BEPOSTHOCTH.
He3aBucumocTts coObiTuii. @opMynbl oHON BeposTHOCTH U baiieca. Cxema HE3aBUCUMBIX
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ucnbiTanuii. @opmyJisl bepHysu.

2. 3aKOH pachnpenejeHusl CIydyalHOW BEJIMYHMHBI. 3aKOHBI PACHpPEACICHHUS U YHUCIOBBIC
XapaKTePUCTUKH JUCKPETHBIX CIydyalHBIX BeJWUYUH. PacnpeneiseHus U YHUCIOBBIE
XapaKTePUCTUKH HETPEPBHIBHBIX CydalHbIX BenuunH. OyHknwms Jlamnaca. Pabota ¢ Tabauamu.
3aKOH pacupelieieHUs U YUCIOBbIE XapaKTEPUCTUKU MHOTOMEPHOU CIy4YailHOW BETUYHUHBI.
OYHKIMS PErPECCUM.

3. CX0OuMOCTH MOCJIEOBATEILHOCTH ClydaHbIX Beau4uH. IIpenenbHbie Teopembl. 3aKOH
oonpmux uncesn. HepaBencrBo YeOrwimena. Teopemsl bepuynnu u Ilyaccona. 3amauum 06
OTHOCHUTEIILHOM 4acTOTE.

4. BriOopka. MHTepBanbpHbIil BapuanimoHHbIN psaa. ['mcrorpamma. BeiOopouHble MOMEHTHI, HX
ACUMITOTHYECKHE CBOWCTBA. OMHOUpuUUecKas (QYHKIHS pacupeleieHus, BbIOOPOUYHBIE
MaTeMaTHYecKoe OXKUAaHHue, TUCIIepCrs, KoBapualus, Mojaa, MearnaHa. MeTopl OlEeHUBAHUS
IUIOTHOCTHU pacrlpeesieHusl.

5. Toueunsie oneHku. OyHKIUS MpaBAono00us. OIEHKH MaKCUMAJIBHOTO MPaBAONOA00Ms U MX
cBoiictBa. MeTton MomeHTOB. MHTEepBanbHOE oneHuBaHue. [locTpoeHne MOBEPUTENBHBIX
WHTEPBAJIOB C MOMOIIBIO LIEHTPAIbHONW CIyYallHOW BEJIMYUHBI U paclpelieIeHUs TOUYECHHOU
orieHkH. CTaTucTuyeckasi TUIIOTe3a U MPOLeypa €€ MPOBEPKH.

9.1.4. IlpuMepHBIii epeYeHb BAPMAHTOB MHAUBUAYAJIbHbBIX 3aJaHUI

1. Bapuant 2.1
1. JIBa cTpenka aenaroT 110 OAHOMY BBICTPEY B OJIHY MMILIEHb. BeposTHOCTh monaxanust st
nepBoro ctpenka paHa 0.7, ans Broporo — 0.6. X— uncio nonajgaHuii B MumeHs. TpeOyeTcs
JUTSL TUCKPETHOW CIIy4aifHOW BEMUYMHBI X: a) HOCTPOUTH Psi paclpeeneHus; 0) BHIYUCINUTD
M(X), D(X) u sigma(X); B) HaliTu BeposaTHOCTh P(X<M(X)); HaliTU BEpPOSTHOCTH
P(0<X<M(X));.
2. laHa MJIOTHOCTH paclipeesieHus ciry4aiiHoi BenuunHbl X (MeToanuyeckoe nocobue CPC)
Haiitu: a) koncranty b; ynkuuro pacupenenenus F(x), B orBet BBectr F(1/3); F(1/2); B8) MX; 1)
DX; n) P(1/3 <X < 1/2).
3. Becsl u1sl TSDKENBIX IPEAMETOB CUMTAIOTCS FOIHBIMH, €CJIM OTKJIOHEHHE X OT KOHTPOJIBHOTO
Beca Ha OoJjiee YyBCTBUTENIBbHBIX Becax He mpeblmaeT 10 r Benruunna X — HopManbHO
pacnpeaenennas 1 M(X)=0, D(X)=10 r. CkoJbKO NMPOLEHTOB MPUTOJHBIX BECOB U3rOTABINBAET
3aBof?

2. Bapuanr 2.2
1. U3 kopoOku, comepxamiei 3 CHHUX M 5 KpacHBIX KapaHjalla, HayJady BBIHUMAIOT 3
KapaHjaama. X — YUCJI0 CUHUX KapaHJamel cpenu BhIHYThIX. TpeOyercs nns TUCKpeTHOH
caydaiiHOW Benw4uHBI X: a) MOCTPOUTH psja pacupeaeneHus; 0) Beraucauth M(X), D(X) u
sigma(X); B) HaliTh BeposATHOCTH P(X<M(X)).
2. 3agaHa TIOTHOCTH paclpeiesieHust BeposaTHOCTel (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 M3roTOBISIEMOI0 JIEKApCTBAa OTBEIIMBAIOTCS Ha Becax, omnOKka X KOTOPBIX
pacnpenenena HopMaibHo, mpuaém M(X)= 0, sigma(X)= 0.003 r. Hopma Beca nexapctpa 0.02 r.
Onpenenutb BEPOSITHOCTh OTOPAKOBAaHMS JIEKAPCTBA, €CIM MAaKCHMaJIbHO JTIOMYyCTHUMBIH Bec
IIPUHATOIO K MCIIOJIb30BaHuIo jJekapersa 0.021r.

3. Bapuanrt 2.3
1. UrpanbHast KocTh OpocaeTcs 10 MOSBJICHUS IIECTEPKH, HO He OoJiee MATU pa3. X— YHCIO
Opocanuii koctu. TpebGyeTcst st AUCKPETHOHN CiydyallHON BeNWYUHBI X: @) MOCTPOUTH 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 HOMHMHAala He
npesplmaeT no moayiawo 0.45 mM. Cinyvalinble OTKJIOHEHUs X pacnpeaeieHbl HOPMAJIbHO,
npudém M(X)=0, sigma(X)=0.5 mm. Onpenenurs BEPOSITHOCTh TOTO, YTO CIYYaiHO B3SITOE
U3JIENINE SABJISETCS IPUTOIHBIM.

4. Bapuanr 3.1
1. /IBe ciyyaliHble BEJIMUMHBI UMEIOT COOTBETCTBEHHO CpEJHUE, pPaBHbIE 2 U 3, AUCIIEPCUH,
paBHbIe 16 u 25, a Taxke koduuuenTt koppesuu, pausiii 0,25. Halitu cpeanee 3nauenue

CornacoeaHa Ha noptane Ne 78377 16



UX MPOU3BEACHHUS.

2. IlycTh cnydaitHast BeIuunHa X pacrpejesieHa paBHOMEPHO B 3aJJaHHOM HHTepBase (a,b) ¢
mioTHocThIO f(X)=1/(b-a), BHe aToro maTepBaia f(x)=0. KakoB Bua miotHOoCTH g(Y) Y HOBOM
ciayuaiiHol BenuunHbl Y=|X|? Kak 3Ta mI0THOCTH BBITIIAIUT Tpaduaecku?
3. Cnyuaiiapie BeqmuuHbl X 1 Y NpUHUMAIOT 3HadeHus u3 MHoxecTtB{0,1,-1} u {0,1,5}
COOTBETCTBEHHO. BeposATHOCTH pa3nuyHBIX COUYETAaHHWH NnaroTcs Tadmuueil. OnpenenuTs: a)
SABAAIOTCS 1 X U Y He3aBUCUMBIMU? KodhdunneHT koppensanuu 1(X,Y)? 0) Haittu 3axkoHbI
pacnpeneneHus X u'Y.

5. Bapwuanr 3.2
1. Jlana Tabnuma coBmectHoro pacmnpenenenus nyx CB. Ilomyuuts xapaktepuctuku: 1)
pacupeneneHus cocTaBisomux X, Y; 2) pacupenenenue CB X mpu ycnoBum Y =1;
koaurment koppesinuu 1(X, Y).

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

3. CnyuaifHas BennunHa X paBHOMEPHO pacmupezesieHa B uHtepsaie (a,b). Haiitu mimoTHOCTH
BEPOSITHOCTH M (DYHKITHIO pacIpeieNieHUus CITy9ailHON BeTMYuHbl Y=X"2 . a=-5, b=5.

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

2. IlycTh cnydaitHast BeIudnHa X paclpeiesieHa paBHOMEPHO B 3aJJaHHOM HHTepBase (a,b) ¢
mioTHocThIO f(X)=1/(b-a), BHe aToro mHTepBaia f(x)=0. KakoB Bua miotHOCTH g(Yy) Y HOBOM
ciayvaiiHol BenuuuHbl Y=X":2? Kak 3Ta IiIoTHOCTh BBITJISAUT rpaduuecKu?

3.Cnyuaiinpie BeqUUWHBI X ¥ Y NMPUHUMAIOT 3HaueHus u3 mMHoxects{10,1,-1} u {-10,1,5}
COOTBETCTBEHHO. BeposATHOCTH pa3nuyHBIX COUYETaHHWH naroTcs Tadmuueil. OnpenenuTs: a)
SABASIOTCS 1 X U Y He3aBUCUMBIMU? KodhdunneHT koppensanuu 1(X,Y)? 0) Haiitu 3axkoHbl
pacnpeneneHus X Y.

7. Bapuant 4.1
1.OnucarenbHas craTUCTUKA. J[J1sT BEIOOPOYHBIX JaHHBIX BBIMOJHUTH 00pabOTKY: a) HAUTH
BBIOOPOYHBIC 3HAYCHUS CPEeIAHEro 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 MOJAIbHBIA M MEIMaHHBII
MHTEpBaJIbl, CPABHUTH CEPEIHHBI 3THUX HMHTEPBAJIOB CO 3HAYEHHUSMHU MOJBI U MEIUAHBI,
paccuuTaHHBIMHU TI0 BbIOOpKe. M3MepeHnl nuameTpsl 40 METaIINYeCKUX IIapuKoB, 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 apu(PMETHIECKOr0, MOJIBI, MEJIMaHbI; 0) HAUTHU pa3Max
BBIOOPKH, BHIOOPOYHYIO NHCIIEPCHUI0, BRIOOPOYHOE CpelHee KBAJIpPaTHUECKOE OTKIOHCHUE;
MIPOBEPUTH BBIMOJHEHHUE NMPaBUiia «3CUTMay; B) OLIEHUTh CHMMETPUYHOCTD PACTIPEEIICHHUS; T)
HalTU BEPXHIO U HUKHIOIO BHIOOPOUHBIE KBAPTUIIM, MOSCHUTH UX CMBbICI; 1) MOCTPOUTH
CTPYNIUPOBAHHBIA CTATUCTUUECKUN PsII U TUCTOTPAMMY; €) HAUTH MOJAJbHBIA M MEIMaHHBII
MHTEpBaJIbl, CPABHUTH CEPEIHHBI 3TUX HMHTEPBAJIOB CO 3HAYEHHUSMHU MOJBI U MEIUAHBI,
paccuMTaHHBIMU MO BBIOOpKeE. M3MepeHa mpoaoIKUTENbHOCTh 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 BBHITOJIHUTE 00PabOTKY: a)
HaWTHU BRIOOPOYHBIE 3HAYCHUS CPEHET0 apuPMETHIECKOT0, MOJIBI, MEJIMaHbI; 0) HAUTH pa3Max
BBIOOPKH, BHIOOPOUYHYIO NHCIIEPCHUI0, BRIOOPOYHOE CpelHee KBAJIPaTHUECKOE OTKIOHCHUE;
IIPOBEPUTH 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 3THUX HMHTEPBAJIOB CO 3HAYEHHUSMHU MOJBI U MEIUAHBI,
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paccuMTaHHBIMHU 110 BeIOOpKe. M3MepeHa CKOpOCTh aBTOMOOMIISE HA HEKOTOPOM y4acTKe JOPOTH,
km/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. BapuanT 4.4 OnucatenbHas cTaTUCTUKA. J[J11 BBIOOPOUYHBIX JaHHBIX BBIMIOJHUTH OOPAaOOTKY: a)
HaWTHU BRIOOPOYHBIE 3HAYCHUS CPEHET0 apuPMETHIECKOT0, MOJIbI, MEJIMaHbI; 0) HAUTH pa3Max
BBIOOPKH, BHIOOPOUYHYIO NHCIIEPCHUI0, BHIOOPOYHOE CpelHee KBAJIpPaTHUECKOE OTKIOHCHUE;
MIPOBEPUTH BBHIMOJIHEHUE MpaBuiia «3CUrMay; B) OLICHUTh CUMMETPUYHOCTb PACIpECIeHUS C
moMoIbIo nmepBoro koddduimenta [lupcona; r) HAUTH BEPXHIOI M HWKHIOK BBIOOPOYHBIE
KBapTHUJIM, MOSCHUTh UX CMBICIH; 1) MOCTPOUTH CTPYNIUPOBAHHBIN CTATUCTUUYECKUHN PAa U
TUCTOTpaMMy; €) HalTH MOJAJbHBIA M MEIMaHHBIH MHTEPBAJIbl, CPABHUTH CEPEAUHBI ITUX
MHTEPBAJIOB CO 3HAUYCHUSAMHU MOJBI U MEJHAHbl, pACCYUTAHHBIMU O BhIOOpKEe. OCHOBHBIE
dbouaer 30 nmpennpusTuii, 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 OnucarenbHas cTaTUCTUKA. J[J11 BBIOOPOYHBIX JaHHBIX BBIMIOJHUTH OOPAa0OTKY: a)
HaWTHU BRIOOPOYHBIE 3HAYCHUS CPEHET0 apu(PMETHIECKOT0, MOJIbI, MEJIMaHbI; 0) HAUTHU pa3Max
BBIOOPKH, BHIOOPOUYHYIO NHCIIEPCHUI0, BHIOOPOYHOE CpelHee KBAJIPaTHUECKOE OTKIOHCHUE;
MIPOBEPUTH BBIMOJHEHHUE MPaBUiia «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 CEPEAMHBI 3TUX HMHTEPBAJIOB CO 3HAYEHUSMHU MOJBI U MEIUAHBI,
paccuyuTaHHBIMU 1O BbIOOpKE. M3Mepensl muHbl 40 TpadUTOBBIX CTEP)KHEH IJIs 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 BAPHUAHTOB (3a1aHNI) KOHTPOJIbHBIX padoT

1. DnemMeHTs KOMOMHATOPUKU. OCHOBHBIE TEOPEMBI TEOPHHU BEPOSTHOCTEH. YCIOBHBIE
BeposTHOCTH. He3aBucumocts coObiTHil. POopMyIibl MOJHON BeposTHOCTU M baileca u ux
IIPUMEHEHNE Ha NPAKTHKE.
3anaya 1.1. OnbiT — 6pocanue urpanbHoit koctu. CoObITHE —A={BbINaICHUE YETHOTO YHCIIa
0uKoB}. MIcXO/bl ONbBITA — BBIMAJACHUE TOTO MJIM MHOTO Yuciaa 04KOB. OUeBHIHO, UTO LIECTh
BO3MOJKHBIX HCXOJOB OMNBbITa 00pa3ylT MOJHYIO TpPyNIy MONapHO HECOBMECTHBIX
PaBHOBO3MOXHBIX COOBITUN (N=6) BraronpusTCTBYIOT 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. OnbIT coCTOUT B OpOCaHUM JABYX MOHET. PaccMaTpuBaioTcs ciaenyromme 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= {au ognoro repba}; K = {nBa rep6a}. - Onpenenurb, KAKUM COOBITHSIM 3TOTO
CIIUCKa paBHOCUIBHBI 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 pacnpeneneHue u
IIPEJIEIbHBIE TEOPEMBI.
1) [MapTus comepkut § u3aenuii mepBoro copra u 32 uzaenus BToporo copta. Haygaay B3sito 5
n3nenuid. HaliTu BeposiTHOCTB TOTO, YTO CPEAN HUX POBHO 4 M3A€IUs OJTHOTO COPTa.
2) /1Ba OXOTHHKA OJHOBPEMEHHO CTPEISAIOT B Li€Jb. MI3BECTHO, YTO BEPOATHOCTH MONAAAHUS IS
nepBoro oxorHuka pasHa 0.2, a gis Broporo — 0.6. IIpon3ouno ToJbKO 0AHO MOMAJAaHUE.
Haliti BEpOsATHOCTB TOT'0, YTO MPOMAXHYJICS MIEPBBIA OXOTHHK.
3) g npsiaeHus CMelaHbl MOPOBHY OeJblif M OKpalleHHBIH XJIonoK. KakoBa BeposiTHOCTh
CpPEeIH IATH CIy4YaiiHO BHIOPAHHBIX BOJIOKOH CMECH OOHAPYKUTh MEHEe IBYX OKpalleHHBIX?
4) 3aBon otnpaBui Ha 6a3y 5000 noObpokauecTBEHHBIX H3AETUil. BeposSaTHOCTh MOBpEXIEHUS B
nyTy 1718 kakaoro uzgenus pasHa 0.0002. Haiftu BeposSTHOCTH TOTO, 4TO OyJIE€T MOBPEKIECHO HE
Ooee Tpex U3ICIUN.
5) B ypue 20 mapos, u3 Hux 3 uyepHbIix. Hayngauy B3sto 5 mapoB. HaliTu BEpOSTHOCTH TOTO, UTO
CpeIH B3ATHIX IIapOB HE 00JIee OHOTO YEPHOTO.

3. PacnpeneneHust TUCKPETHBIX CIyYalHBIX BEIUYMH.
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3anaua 3.1. [IpuoOpeTeHo MATh JOTEPEHHBIX OUIETOB. BEepOATHOCTH BBIMTPHIIIA TTO0 OJHOMY
owrety paHa 0,05. X — uncio BeMrpaBmux OuiietoB. TpeOyeTcs aiisg TUCKPETHON CIyqdaitHOM
BEJIMYMHBI X: a) TOCTPOUTH psij pacnpeneneHus; 0) Berauciautb M(X), D(X) u (X); B) HailTh
BeposTHOCTh P(X<M(X)).

3anaya 3.2. JlaHbl 3HAYEHHS HE3aBUCUMBIX CIYYaHBIX BEJIMYMH X Uy U UX BEPOSITHOCTH: X 2 3
Sy14p0,30,50,2p0,20,8 Hatitu pactipeneneHus (3HaUEHUsI U BEPOATHOCTH) CIIy4aHOMN
BEJIMYUHBI Z =X+Yy. BeIUUCIUTH cpeaHee 3HaueHUE U aucnepcuro. 3agada 3.3. CiayuaiiHas
BEJIMYMHA X PAaBHOMEPHO pacnpenesieHa B nHTepBaie (a,b). HaliTu mioTHOCTh BEPOSITHOCTH U
(GYHKIHIO pacTpeieieHus CIydaiiHOM BemMuuHbl h=Xx2 . a=-5, b=5.

4. PacnpeneneHus HEMPEPBIBHBIX CIy4YaillHbIX BeJIWYUH. [In10THOCTH pacnpenenenus. MoMeHTbI
CIy4YalHbIX BEJIUYMH. MaTemaTuyeckoe OXujaHue, AUCIEepCcusi, KOBapHualus U UX CBOWCTBA.
HenpepriBHbIE paciipeiesieHus: HOpMallbHOE, [T0Ka3aTeIbHOE, pPABHOMEPHOE.
3anaya 4.1. /lana miI0THOCTH pacrnpeneiieHus ciaydailHod BenununHbl X . HaiiTu: mapamerp
GYyHKIUM TJIOTHOCTH; OMPENEIUTh MAaTeMaTUUECKOE OXHUJaHUE U JAUCIEPCHUIO CIydalHOU
BennuuHbl X, QyHKIHIO pacnpenenenus F(x) u BepostHocTh P(1< X < 2). MicxoaHbie TaHHBIC:
a=1.0; b=2.8; al=2.1; b1=2.5.
3anaua 4.2. Ciny4aiiHas BeJIMYUHA X — OTKJIOHEHHE KOHUEHTpPAIMU PacTBOpPa OT HOPMBI —
HOpMabHO 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 kod(GUIIMECHT KOppesiuuu BennyuH ax+b u ch+d, rae a, b, ¢, d -
JIETEPMUHUPOBAHHBIC KOHCTAHTHI, @ X U h ©MEIOT KO PUITMEHT KOppesauu 1?7

5. TlopsimkoBbIE CTATUCTUKH. DMIUpHUecKas (GyHKIHS pacnpeneneHus. Beibopounas Mmennana.
3anmaua 5.1. Jlan pamxupoBaHHbINA psaa: 23 23 24 24 25 25 25 27 28 B tabnuiie 4.1 B mepBoit
cTpoke. HaiiTu: 4acTOThl, OTHOCUTENIbHBIE YACTOThI, 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 pacupenelieHus], UCMOJIb3ysl HAKOIJIEHHbIE YacTOThl; HAUTH MOJY, MEAUAHY U
BBIOOPOYHBIE CpETHEE U JUCTIEPCHIO.

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCTOATENbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obdecneuenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yueOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ILTAHOM.

B nporecce n3ydeHus: IUCHUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYIISIPHO
oOpamarbcsi K PeKOMEHAYEMOM IuTeparype M MCTOYHHKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe 0OIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILUMHU
HAy4YHO-IIONYJIAPHbIE U CIELUAIU3UPOBAHHBIE MAaTEpHaibl, MOCBSLICHHBIE Pa3JIMYHBIM acCIEeKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATENIEHOM U3YUYEHUU TEM CIEAYUTE PEKOMEHIALUAM:

— YTEHUE WJIHU INPOCMOTP MarTepuana OCYLIECTBISIUTE CO CKOPOCTBIO, JOCTATOYHOMU M
MHIUBUIYAJIbHOTO IOHUMAaHUs U OCBOCHHS MaTepuasa, BbIAECISAsS OCHOBHBIEC UJEU; HA OCHOBAaHUHU
N3yUYEHHOI'0 COCTAaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCSI HE3HAKOMBIC MJIM MAJIO03HAKOMBIE TEPMUHBI, CIEAYET BBIACHUTD UX
3HAYCHME JUUI IOHMMAaHUs JAJIBHEHILEro MaTepraa;

— OCMBICIIMBAWTE IPOYUTAHHOE U U3YYEHHOE, OTBEYANTE Ha IIPEIIIOKEHHBIE BOIIPOCHL.

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

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
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Pacnimcanue BeOMHApOB | 3anucu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM

YKypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM /ISl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMU

3A0POBbS U UHBAJIHU/10B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOJMKHOCTSIMM 3J0POBbS U HWHBAJIUIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJIbHBIE OLIEHOYHBIE MaTepuabl, EPEYeHb KOTOPhIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3J10POBbSI U MHBAJIUJOB

Kareropuu o6yuaroniuxcs

Bupl 7oMOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapymeHusIMH cyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy1ieCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapylICHUSMU 3pEHUS

CobecenoBaHue 1o BOIpocam K
3a4eTy, OMPOC M0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIMHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITeNIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE pa0OTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOMS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToanuyecKkue PEKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJdaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbS 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOW (hopMe C yBETUUYECHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUsA BCIIYX;

— MPEJIOCTABJICHUE 33JJaHHUS C UCTIOJIL30BAHUEM CYPIOIIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BpPEM Ha

MOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHL. jisi Takux oOydaromuxcs mperycMaTpuBacTCs
JocTymHas popMa MpeJOCTaBICHUS OTBETOB HA 33aJJaHMUs, & HMECHHO:

— MUCBMEHHO Ha Oymare;

— Ha0Op OTBETOB HAa KOMIIBIOTEPE;

— Ha0Op OTBETOB C MCIIOJIb30BAHMEM YCIIYT aCCHUCTEHTA;

— MPEJICTABJIICHHE OTBETOB YCTHO.

[Mpouenypa oueHUBaHHs PE3yJIbTaTOB OOYYEHHUS JIMII C OTPAHMYCHHBIMH BO3MOXKHOCTSIMHU
3I0POBBSI ¥ MHBAIM/IOB [0 TUCIMILIMHE MPEIyCMaTPUBAET MpenocTaBlieHue nHdpopmanuu B Gopmax,
aIalITUPOBAHHBIX K OTPAaHMUYCHUSAM HX 30POBbSI H BOCHIPUATHS HH(DOpMALINH:

JI1s1 SN ¢ HAPYIIeHUSIMU 3PeHus:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B [1€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

JI1s1 JIMIL ¢ HAPYHIEHUsIMU CJIyXa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

JI1s1 JIMIL ¢ HApYIIEHUSIMU ONIOPHO-IBUTaTEIbHOI0 anmnapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.
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[Ipu HeoO6XOAMMOCTH AJIsl JIUI] C OTPAHUYEHHBIMU BO3MOXXKHOCTSIMU 3J0POBbS U MHBAJIUJIOB
MpoLEeaypa OLEHUBAHUS PE3YIbTAaTOB 00YUEHUS MOXKET TPOBOAUTHCS B HECKOJIBKO JTAIOB.
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