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Hacrosimas ~ pabouas

nporpamMmma JUCIUITIINHBI ((TeOpI/IH BepOHTHOCTI/I

)51

MaTeMaTH4decKasd CTaTUCTHUKa» (naiee — pabouas MporpaMMa JUCIMIUINHBI), SBIISETCS
Y4aCThIO MPOTPaMMBI crieruanuTeTa no crenuaabHocTH 30.05.01 MenuimHckas OHOXUMUS,

®opma o0yueHHs: OUHasl.

Pabouass mporpaMma IUCHMIUIMHBI MOATOTOBIEHa Ha Kadenpe Beicuielt MaTeMaTHKU

MB® (nanee — kadenpa) ®PI'AOY BO PHUMY um. H.M. ITuporoBa MunznpaBa Poccun

aBTOPCKMM KOJUIEKTUBOM IO pykoBoACTBOM AkumoBa B.H., nokropa ¢pusnko-mareMaTndeckux

HayK, podeccopa.

CocraBurenu:
Ne damuus, Yuyenan 3anumaemasi OcHOBHOE MecTO PadoThI Hoanuce
ILIL HNms, cTeneHb, JOJIAKHOCTH
OT4ecTBO Y4eHoe
3BaHHe
1. | AxumoB 1. puz.-mar. 3aB. kadenpoirt | PT'AOY BO PHUMY um. H.M. [Muporosa
Bnangumup HayK, BBICIIEH Munzapasa Poccun
Hukonaema mpoceccop MaTEeMaTHKH
MEB®
2. [Iataukuii KaH] pus.- JoueHt OI'AOY BO PHUMY wum. H.M. Iluporosa
Anexceit Mar. Hayk, Kagenpbl Munsznpasa Poccun
MuxaiinoBuy JIOLICHT. BbICIICH
MaTeMaTHKH
MEB®

PaGouast mporpamMma JUCHUILIMHBI PAaCCMOTPEHAa M 0J00peHa Ha 3acelaHuu Kadeapbl

(ITpotoxos Ne 9 ot «15» urons 2022 r.).

PabGouas mporpamMma JUCHUILIMHBI pEKOMEHI0OBAHA K YTBEPKICHUIO PCHCH3CHTAMM:

Ne damuiius, Yuyenas 3annmaemas OcHoBHOe MecTO padoThI IMognucek
ILIL Hms, CTeNeHb, J0JZKHOCTh
Ot4ecTBO y4eHoe 3BaHue
1. 3apyOuna I-p Mena. Hayk, 3aB.kadenpoii | PI'AOY BO PHUMY um. H.N.
TaTbsiHa npodeccop MEIULMHCKON IIuporosa Munsnpasa Poccun
BacunpeBHa KHOEPHETHKH U
WHPOPMATUKA
Mb®

Pabouasg mnporpamma AMCHMILIMHBI PacCMOTpeHa M 0J00peHa coBeTOM (hakynbTeTa
MeUKo-Onosnoruueckoro akynpreTa, npotokos Ne 1 oT «29» aBrycra 2022 r.




HopmaTtuBHO-TIpaBOBbIE OCHOBBI Pa3pabOTKH M peaju3aluyd  padoyeil MporpamMMbl
JUCLUIUTNHBIL

1) OOpa3oBaTenbHbI CTaHIAPT BBHICIIErO 00pa30BaHUs YHHMBEPCUTETA - CIEHUAIUTET
no crienuanbHocTH 30.05.01 MeauuuHckast OMOXUMUS, YTBEPKIEHHBIM MPUKA30M OT «29» mas
2020 r. No 365 pyk. ([anee - OCBO).

2) OG0pa3zoBarenbHasi MporpaMMa BBICIIETO0 OOpa30BaHUS - MpPOrpaMMa CHEIUATUTETa
o coeruansaocTy 30.05.01 Menunuuckas OMOXUMUS

3) OOmas xapakTepucTuKa 00pa3oBaTeIbLHOM MPOTPAMMEI.

4) YueOHbI m1aH 00pa30BaTEILHON TPOTrPAMMBI.

5) VYecraB u 0KaJdbHBIE aKThl Y HUBEPCUTETA.

© denepanpHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKISHUE BRICIIIETO 00pa30BaHUs
«Pocculickuii HallMOHAJIbHBIN UCCIE0BATEILCKUI MeqUIIMHCKUN yHUBepcuTeT umenu H.U. ITuporosay
MunucrepcTBa 3apaBooxpaneHust Poccuiickoit denepanum.



1. O01mme MoI0KEeHUs
1.1. eanb 1 3a1a494 OCBOEHUSA JTUCIIUTIIUHBI

1.1.1. Llenmpi0 OCBOEHUS AWCUUIUIMHBI «TEOPHUS BEPOSTHOCTH M MAaTeMaTH4eCKas CTaTUCTHKa» SBISETCA
MOJTrOTOBKA BBICOKONPO(ECCHOHANBHOIO CIIELHUAIICTa, BIAACIOIIEI0 MAaTeMaTHUYECKUMU 3HAHUSMH,
YMEHHUSMH M HaBBIKAMH, TO3BOJIAIONIUMH €My NPHUMEHSATh TEOPHIO BEPOSATHOCTH M MaTeMaTHYECKYIO
CTaTUCTUKY KaK HHCTPYMEHT JIOTMYECKOI'O aHalli3a, YHMCICHHBIX PAaciye€TOB M OLIEHOK, IOCTPOEHUS
MaTeMaTHYeCKUX MoJene (U3NKO-XUMHUYECKOT0, OHMOJIOTHYECKOT0 M METUIMHCKOTO COJAEpIKaHus,
00pabOTKH IKCIIEPUMEHTABHBIX TaHHBIX B CBOEH MpodeccnoHanbHOM 1eATENbHOCTH.

1.1.2. 3agauu, pemaemMplie B X01€ OCBOCHHUS MPOrPAMMBbI AU CHUIJIMHBI:

I/I3yquI/Ie q)YHZ[aMCHTa.HBHLIX HOHHTI/II\/’I, CBOﬁCTB, METOAO0B U MPUMCHCHUS OCHOBHBIX pa3AcjiOB TCOPUHU
BEPOATHOCTU U MaTEeMaTHYCCKOM CTaTUCTHUKU JJIsT BBIYMCIICHUS BepOHTHOCTefI CO6BITPII71, IMOCTPOCHUA
OLICHOK, MMPOBCPKU I'MIIOTE3, BbIABJICHUA 3aBHCUMOCTEH.

HpI/IO6p€T€HI/I€ CTYACHTAMU 3HAaHUM O METOJAaX MOCTPOCHHA BECPOATHOCTHBIX MO,Z[GJ'Ief/i 1 HUCIIOJIB30BaHUA
TEOpHUU BEPOATHOCTU U MaTEMaTHYEeCKOM CTaTUCTUKU IJIA N3y4YCHHS C€CTCCTBCHHOHAYYHBIX U MCIUKO-
OHOJIOTHYECKHX JUCHUIIIINH.

dopMupoBaHrue 0a30BbIX HABBIKOB MPUMEHEHHS CTATUCTHYCCKUX METOJIOB i OOpabOTKH MEIMKO-
OHOIOTMYECKUX TAHHBIX.

@OopMUPOBAHNE HABBIKOB M3YYECHMSI HAYYHOW JIMTEpPATYphbl U UCIOJb30BAHMS CIIPABOYHOM JINTEPATyphl
[IPU MaTeMaTH4eCKOW 00pabOTKe JaHHBIX.

qDOpMHpOBaHHe Y CTYACHTOB HABBIKOB O6I].ICHI/I$I C KOJIZICKTHUBOM.

1.2. MecTO IMCUUIJIMHBI B CTPYKTYpe 00pa30BaTeJIbHOM NMPOrpaMMbl

JlucumiimHa «TeopHsi BEpOSITHOCTH U MaTeMaTH4ecKasi CTaTUCTHKA» U3y4daeTcs B 3 U 4-
OM ceMecTpax M OTHOcUTcs K 6a3oBoif wactu brmok b1 Jucumrmimnael. SBisercs o0s3aTenbHOR
TUCIUIUINHOM.

O6H_[a$I TPYAOECMKOCTh JUCHUILIMHBI COCTABJIACT 7 3.e..

JUJis yCHEIIHOTO OCBOCHMS HACTOSIIEH AUCHUIUIMHBI OOy4YaroIiuecs OJKHBI OCBOHTH
CJIEIYIOIINE JUCITUTUTHHBL:
Jlst oOydeHus B 3-eM ceMecTpe:
e Marematuky (B paMKax IIpOrpaMMBbI LLIKOJIBI);
e Bpicuag marematuka | u 2 ceMecTpos;
Jiis oOydenus B 4-oM cemecTpe:
®  Teopus BepOATHOCTU U MaTeMaTUYeCKasi CTATUCTUKA 3 ceMecTpa.
3HaHUSA, YMCHHS M HAaBBIKM, COPMUPOBAHHBIC, MPH HM3YYCHUH JTUCIUILUIMHBI OyIyT
UCIIOJIb30BaHbl HAa MOCIENYIOMMX JUCIHUIUIMHAX: 00las U MEAUIMHCKas TeHeTHKa, o0mas u
MEIUIMHCKAs paIro0HOIOT s, KIMHUYECKas 1JabopaTopHasi IMarHOCTHKA, OMOMH(pOpMaTHKA.



1.3. [lepeyeHb MuIaHNPYeEMBbIX pPe3yJIbTATOB 00y4YeHHs M0 IUCHUILINHE (MOAYJII0),
COOTHECEHHBIX € MJIAHUPYEMbIMHU Pe3y/IbTATAMM 0CBOCHHS 00pa30BaTeIbHOI
NPOrpaMMbI:

KOJ_'[ U HAMMCHOBAHUEC KOMIICTCHIIUHN

Kon n naumenoBanue unjukaropa | Ilnanupyemble pe3yjbTaThl 00yUeHHUs MO TUCHUILIMHE
JIOCTHIKEHHST KOMITETEHLNH

YK-1. CnocoGeH ocymiecTBJISTh KPUTHYECKHI aHAJIM3 NMPOOJEeMHBIX CUTyaluii HAa OCHOBE CHCTEMHOIO
MOJAX0/1a, BIPa0aThIBATh CTPATErHIO ICHCTBUI.

YK-1. WAl - Anaausupyer [Hatb: HaIpaBICHUs NPUMCHEHUS TEOPUU BEPOSTHOCTH U
npo0/IeMHYI0  CHTYallMI0  KakK MaTeMaTHYEeCKON CTATUCTUKU

CHCTEMY, BbIABJIASA ee |Ymers: MOJIb30BAThCsl yYEOHOM, HAyYHOH, HAyYHO-TIOMYJISIPHON
COCTABJAIOIINE M CBA3H MEXKIY JIUTEPaTypoH, CETBIO Hnrtepner Uit
HHMH. po(heCCHOHATIBHON IESITENIbHOCTH

Biianets mpaxktnyeckum HaBbIKaMU pa6OTLI C Ppa3IMYHbIMU (bOpMaMI/I
OHE]TOM (prﬂOBHMH MMpeACTaBJICHUA I/IH(i)OpMaIII/II/I U €€ CTaTUCTUYECKOU
IMeHCTBUAMM):

00paboTKH

OIIK-1.

CnocofeH HCHoOJb30BATh M NPHUMEHSTh (YHIAMEHTAJIbHble M INPHKJIAJHbIe MeIUIHHCKHE,
eCTeCTBCHHOHAYYHbIC 3HAaHMsSI 11 NOCTAHOBKH W pelleHHs CTaHAAPTHBIX M HMHHOBALMOHHBIX 3ajay
npogeccHoOHANbHOI 1esiTeIbHOCTH

ONK-1. M4 - Tlpumensier PBHate: OCHOBHBIE ~ METOJAbl  BBIYMCICHUS  BEPOATHOCTEH
NPUKJIATHbIE COOBITHH, HaxOXAEHHS OLEHOK M  IPOBEPKHU
eCTeCTBeHHOHAYYHbIe 3HAHMA CTaTHCTHYECKHUX THIOTE3
s pelieHus |YMeTh: HCIIONB30BaTh METOIBl MaTeMaTHYeCKOM CTaTUCTHUKU
npodgeccHOHATBHBIX 3a1a4. aHaIM3a U1l ONHMCAHWSA W HWCCIEAOBAHUS Pa3IUIHOTO
POAa MEAMKO-OMOIOTHYECKUX JAaHHBIX
Briagers mpakTiHueckuM | pMeTogaMu 00paboTKH MEIUKO-OMOIOTMYECKUX
R il

OIIK-6. Cnoco0eH onpeaeasiTh CTPATErHI0 U MPO0JIEMATUKY HUCCIeT0BAHMIA,

BbIOMPATh ONTUMAJIbHbIE CIIOCOOBI UX pellieHHsl, IPOBOAUTH CUCTEMHbIN aHAIN3 00bEKTOB MCCJIeI0BAHUS,
0TBeYaTh 32 MNPABUJIbHOCTHL U OOOCHOBAHHOCTHL BbLIBOJOB, BHEJAPeHHE IOJYYEHHBIX Pe3yJbTATOB B
NMPaKTHYECKOe 3PaBOOXPaHeHH e

OIIK-6.U/111,2.- Inanupyer [BHats: OCHOBHBIE METOJbl IJIAHUPOBAHUSI DSKCIIEPUMEHTA U
HAy4YHbIE HCCJICIOBAHMS. - CTaTUCTHUYECKOTO aHaJIN3a Pe3yJbTaTOB IKCIEPUMEHTA




AHaam3upyer
HCCJIeI0BAHMI

pe3yJIbTAThI

YMeTh:

Hcnons3oBaTh METOAbl CTATUCTHUKU JIA ONPEACIICHUA
I[JIaHa 3KCIOCPHUMCHTA, o0BeMa BBI60pKI/I, KOHCYHBIX
ITYHKTOB UCCJICAOBAHUS

IBazieTh npakTHYeCKUM
OITBITOM (TPYIOBBIME
IeHCTBUAMM):

METOJIaMU  HCIIOJIb3YeMBIMH B JIOKa3aTeJIbHOM
MEIUIMHE ISl TIOMYUYEHUS! CTATUCTUYECKH 3HAYMMBIX
PE3yIBTATOB UCCIICTOBAHHS

YMeTh:

Hcnons30BaTh METOBI MATEMAaTHYECKOTO aHAIN3a IS
OITMCAHUsI W HWCCIEIOBAaHWS COCTOSIHHH W TIPOIIECCOB
(pyHKUMI) pa3mUYHBIX CHCTEM, a MMEHHO: ammapar
middepeHINaNTBPHOTO W WHTErpajbHOTO HCUUCIICHUS,
pSIIOB, BEKTOPHOTO aHanu3a W Ju(QepeHIHanbHbIX
YpaBHEHUH.

IBageTs npakTUYECKUM
OIIBITOM (TPyJOBBEIMHU
InefcTBUSAME):

METOAAMH HCCIEOBaHUS (YHKIWH, BEBIBICHHEM
0COOEHHOCTEH HMX CBOMCTB, METOJAMU BBIYHMCIIEHHUS
XapaKTEePUCTHK CKAISIPHBIX W BEKTOPHBIX IIOJEH,

METOJIaMH COCTaBJICHUS u perieHus
i depeHnnanbHbIX ypaBHEHUH B 3agadax
MaTEeMaTHYECKOTO MOJIENIUPOBAHUS ¢usmko-

XUMHUYCCKUX MPOLECCCOB

IMK-9. Cnoco6en ¢opmyaupoBaTh LeJIH, 32J1a44, TeOpeTHYECKHE H IKCIEPUMEHTAJIbHbIE 000CHOBAHUS

MeIUKO-0HOJIOTHYECKHX HCCaed0BaAHMIi;

HCIIO0Jb30BATh MaTeMaTHYCCKHE

MeToabl JJst  00padoTkM

KJIMHHYECKHX H 3KCHEPUMEHTATBHBIX [JAHHBIX; NPOBOAUTHL [J0KA3aTeJbHYI0 OLEHKY 3(dexkTHBHOCTH
METO/I0B JUATHOCTHKH, Je4eHUs U NPOPUIAKTHKH 3200/ 1eBaHUI

IK-9.1]1 ILianupyer MeauKo-
OuoJIoTHYeCKHEe  MCCJIe0OBAHUSA,
o0padaTbiBaeT pe3yJbTaTbl M
IKCMEPUMEHTAJIbHBIE JaHHbIE C
HCIMOJIb30BAaHHEM
CTATHCTHYECKHX NAKETOB,
MeTOI0B 00padoTKH $OJIbIIUX
JAHHBIX, J0Ka3aTeJbHOH
MEIMIUHBI, a4 TAK}KE TEXHOJOIHi
OTKPBITHIX JTAHHBIX

BHATH:

OCHOBHBIC MCTOJbI CTATUCTUKIN

Y MeTh:

HpI/IMCHSITI) HeO6XOL[I/IMBIC METOAbI MATECMATHYCCKOI'O
aHajaM3a O0OpabdOTKH OSKCIEPUMEHTAIBHBIX JIaHHBIX,
BBIOpATh COOTBETCTBYIONINA MaTeMaTHIECKAN ammapar
JUISL pEILICHUS] U KOHTPOJISI IPaBHIIBHOCTH PELICHUS;

IBTageTh MpakTHYECKHM
OITBITOM (TPYJOBBIME
IMeHCTBUAMM):

[IpuMeHeHHs 3HAHUN HA MPAKTHKE, B TOM YUCIC
YMEHHEM  COCTaBJIATh MareMaTHYeCKHe  MOJICIH
TUIOBBIX NPO(ECCHOHANBHBIX 33784 W HAaXOAUThH
CIIOCOOBI ux pelieHuit, HHTEPIPETHPOBAThH
npodeccroHaNbHbII (puznueckwmii) CMBICIT
HOJIy4YeHHOI'0 MATEMaTHYECKOTO Pe3ysIbTara
IpaKkTUKe, B TOM YHCIE€ YMEHHEM COCTaBIIAThH
MaTeMaTHIeCKHe MOJICTH THUITOBBIX
Npo(EeCCHOHANBHBIX 33/1a4 M HAaXOIHUTh CIOCOOBI HX
pELICHU, HHTEPIPETHPOBaTh NPOdeccHOHANBHBIH
(pusnyeckuii) cMbICT MOMYYEHHOTO MaTEeMaTHYECKOTO
pe3yibTara

MK-10

CnocodeH HCno/ab30BaTh METOAbI MATEMATHYECKOI'0 MOACJTUPOBAHUA /i1 OIMHCAHUA W HCCIICA0OBAHUSA OPraHoB H
CUCTEM OPraHu3Ma, NaToJOru4eCKuX 1 3MUACMHOJIOrHYEeCKHUX IPo1eccoB

nK-10. MA1 - Crpour nu
BepupuIUpYyeT MaTeMaTHYecKHe
MOJeJH M3yYaeMbIX 00bEKTOB Ha

OCHOBE MEINKO-0HO0JIOrHYEeCKHX
HCCAeA0BaAHUI " JAHHBIX
JINTEPATypPBhI

3HATB:

OCHOBBI MaTeMaTH4eCKOTO aHau3a,
BEpPOSITHOCTEN M MaTEMaTUYECKOM CTaTUCTUKHU

TEOopUH

'YMeTh:

00pabaThIBaTh SMIMPUYECKUE U SKCIIEPUMEHTAIbHBIE
JIaHHBIE; PELIATh TUIIOBBIE 3a/1a4H,

IPOBOAMTh MX aHAJIN3, II0J1y4aTh KOJUYECTBEHHBIE
COOTHOILEHMS,  MPEACTABISAIOIINE  MPAKTHYECKUI
HHTEpEC

BiazieTs pakTHYECKHM
OMBITOM (TPYIOBBIMH
JISHCTBUAMH):

o0nagaTh CIIOCOOHOCTBIO K NPUMEHEHHIO 3HAaHMUI Ha
NpaKkTHKe, B TOM 4YHCIIE YMEHHEM COCTaBISThH
MaTeMaTHYeCKUe MOZEIH THITOBBIX
npo¢eCCHOHANBHBIX 3a7ad M HaXOIWTh CIOCOOBI HX
peIICHUIl, WHTEPIPETHPOBATh NPOPECCHOHATBHBIHN
(pm3maeckuii) CMBICT TOIYYEHHOTO MaTEeMaTHIECKOTO
pe3ynbTara




2. ®opmbl padoThl 00yUYaIOIIMXCSl, BUAbI YUeOHbIX 3aHATHI U UX TPYI0€MKOCTH

®opMbI padoThl 00yUaromuxes / Bcero | Pacnpenenenue
Buabl yueOHBIX 3aHATHIA/ 4acoB 4acoB
DopMBbI IPOMEKYTOYHOM aTTeCTalUU 110 ceMecTpaM
3 4

YyeOHble 3aHATHS

Konmaxmmnas paboma odyuarowuxca c 144 | 72 72
npenoodasamenem ¢ cemecmpe (KP), ¢
m.u.:

Jlexumonnoe 3aunsitue (JI3) 36 18 18

Cemunapckoe 3ansTue (C3) 108 54 54

IIpaktuueckoe 3ansarue (I13)

[Ipaxtukym (IT)

JlabopaTopHO-NPAKTUYECKOE 3aHSATHE
(JIII3)

Jlaboparopuas pabota (JIP)

Kinanko-npaktraeckue 3ansatue (KI13)

Crenmanusuposannoe 3anstue (CI13)

Kombunuposannoe 3austue (K3)

MonynsHbI KoHTpoIb (K)

KontpomsHast pabora (KP)

HWrorosoe 3ansitue (M3)

['pynnosas koncynprauus (I'K)

Kondepenuus (Koud.)

Hble BUABI 3aHATHHN

Camocmoamensnasa paboma 72 36 36
ooyuarouwuxca ¢ cemecmpe (CPO), ¢
m.u.

IToaroroBka K yueOHBIM ay JUTOPHBIM 72 36 36
3aHATHAM

IToaroToBka HCTOpHUX OOJIC3HU

IToaroToBka KypcoBoi paboThI

IMonroroBka pedepara

WHbie BUABI CAMOCTOSATEILHOM PAOOTHI
(B T.4. BBITOJHCHHUE TPAKTHYCCKUX
3aIaHUi IPOEKTHOTO, TBOPUECKOTO U JIp.
THTIOB)

ITpomexyTOUHAs aTTECTALMS

Konmaxmmuaa paboma obyuaiowjuxcs 6 9 9
X00e nPoMedNcymouHoll ammecmayuu
(KPIIA), 6 m.u.:

3auért (3) *

3ammra KypcoBoii padotsi (3KP)

Drsamen ()** 9 9

Camocmoamenvnan paboma
o00yuarwuxca npu n0020MmoeKe K
RPOMENCYMOUHOU ammecmayuu
(CPIIA), ¢ m.u.

IToaroToBKka K 3k3amMeHy ™ * 27 27

Oomas B yacax: OT/] = 252 108 | 144
KP+CPC+KPITA+CPITA




TPYA0EMKOCTH
JAUCIHILTHHBI

(OT)

B 3a4Y€eTHBIX
eAMHUIAX:
OT/J] (B wacax):36

3. Coaep:xkanue TUCHUNIMHBI

3.1 Ilepeyenb pas3gesoB W (MIM) TeM JAUCHMIUIMHBI M HX JUIAKTHYECKOE

cojiep:kaHue
3 cemecTp
Ne udp | HammeHnopanue Conep:xaHue pa3aeiia B IMIAKTHYECKNX eTUHUIAX (TeMBbI)
n/m | koMner | pasaena (MoOayJisi)
eHLMHU JMCUMILTHHBI (MO1YJIfA)

Pazgen (mony.an)l. Teopusi BeposiTH

OCTH.

1. | VK-1
OIIK-
1
OIIK-
6
I1K-9
I1IK-10

Tema 1. OcHOBBI
Teopum
BEpPOSITHOCTH.

Tema 2. OqHoMepHbBIE
caydaiiHbIe
BeJIHYHHBI —
JTUCKPETHBIE,
HenpepbIBHbIE,
CMellIaHHbIE.

1. Pa3nuunble onpeeneHus BEPOSTHOCTH COOBITHSL.
OcHosnele 3agaun TB u MC.

2.Ciryualinble COOBITUS M OTIEpaIK HAJl HUMHU.
Kitaccuueckoe onpenenenre BEpOSITHOCTH. Y CIIOBHAs
BEPOSITHOCTb.

3.IlpuHUKn YMHOXKEHHS 1 OCHOBHBIE (POPMYJIBI
KOMOMHATOPHUKH. Y PHOBBIE MOJIEIIH, CXEMBI BEIOOpA €
BO3BpalleHNeM H 0e3 Bo3BpalieHus. MeToIpl penieHus 3a/1a4
Ha KJIaCCUYECKOe ONpeelIeHue BePOATHOCTH.

4.0cHoBHBIE BeIUHCIUTENBHBIE (hopMyibl TB: BeposiTHOCTR
o0BeIMHEHNS U TIepeceveHus COOBITHH, (popMyIna moTHON
BeposTHOCTH, (hopmyna baiieca.

5.00111ee onpeeieHue BEPOSITHOCTH COOBITHS: KOHEYHOE
YHCIIO HE PABHOBO3MOXHBIX 3JIEMEHTAPHBIX UCXOJIOB,
OCCKOHEYHOE YUCIIO 3JICMEHTAPHBIX UCXOJI0B IPH
rEOMETPUIECKOM OIPEICIICHUH BEPOSITHOCTH.

6.CxeMa He3aBUCUMBIX UCIBITAHUM BepHyIuM U CBsI3aHHBIE C
Hel pacmpeneneHus: OHMHOMHAIBHOE, T€OMETPUYECKOE,
OTpHIIATEIbHOE OuHOMUAJIBHOE, IIyaCCOHOBCKOE,
MOJIMHOMHUAJIBHOE.

7.duckpeTHbie, HEMPEephIBHBIC U CMEIIaHHBIE OTHOMEPHBIC
CIy4JaltHbIC BETMYMHBI. 3aKOHBI pacIpeaeICHuUs
(CDF,PMF,PDF), MOMEHTHI ¥ KBAaHTHIIU. XapaKTEPUCTHKU
TIOJIOKECHHUS U paccesiHus. be3pa3sMepHble BETMUUHBI —

K03 (pUIMEHTHI BapHamuy, aCHMMETPHH, dKCIIecca.

8.HopmanbHoe pacnpenenenue. JlokanbHas U UHTErpanbHast
(hopmyJIbI Myagpa-Jlannaca — aNmIpOKCUMAaLNs
OMHOMHAJIBHOTO M IIyaCCOHOBCKOTO pacIpelesieHus ¢




Tema 3.
MHuoromepHsbie
clyvaiiHble
BeJIMYMHBI.

IIOMOIIBIO HOPMAJIBHOI'O.

9.0H€HK3. BEPOATHOCTH II0 YaCTOTE ITOABJICHUA COOBITHSL.

WHTepBan paccesHUs U JOBEPUTENBbHBIA  UHTEPBAIL
ITnannpoBanue o0beMa BBHIOOPKU ISl OLIEHKH BEPOSTHOCTU

IIpH 3aJIaHHBIX 3HAYCHUAX TOYHOCTH U HAACKHOCTHU.

10.dyHKUMS pacnpeneneHusi U INIOTHOCTh BEPOATHOCTH IS
CHCTEMBI JIByX U OoJiee ciydaliHbIX BeJIM4rH. be3ycioBHble 1
YCIIOBHBIE (xpaeBble)

pacmpeaeicHus, BCKTOp

MaTeMaTH4YeCKUX OKUAaHUN U MaTpulla KoBapualui.

11.TeopeMbl 0 MaTeMaTHICCKOM OXXHUIAHUH ¥ JIHUCIICPCHH.
HepaBernctBa MapkoBa u YeOsimesa. Mcmonms3oBaHue

HWHAWKATOPOB COOBITHI IpU BBIYHUCIICHUHA MOMCHTOB.

12.DyHKIMM cay4yaiHbIX apryMenToB. [Ipumepst —
ciydaiiHas BeMYMHA XM-KBaApaT, YHU(POPMU3YoIIee
npeobpazoBanre. OyHKIUH CITy4aiiHBIX apryMEHTOB.
Pacmpenenenus CyMMBI, pa3sHOCTH, IPOU3BEICHUS U
gactHoro. Meroel nmuneapu3anuu. [IpeodpazoBanus
CTaOMIM3UPYIOIINE AUCTIEPCHIO.

13.Ilpon3Bomsanie ¥  XapaKTePUCTUYECKHE  (PYHKIUH.

Boruncnenne momentoB. [lpowsBopsimue QyHKOUW a7s
CYMMBI, Pa3HOCTH U JIMHEHHBIX KOMOMHAIIMN HE3aBUCHMBIX

CIIy4aliHbIX BETHYHH.
14.lenTpanbHas ipefesbHas TeopeMa.

15./IBymepHOe JIuneiinas

perpeccusl.

HOPMAJIBHOC  PACHpCACIICHHUC.

16.MHorOMepHOE HOpMaJbHOE pacmpeneieHue. JInHelHbIe
(YHKINU OT HOPMAJIBHO PaCTIpeIeTIeHHbBIX BETHIHH.

4 Cemectp

Ne | Ing
n/m | p
KoMIIe
TeHLH
"

HaumeHnoBanue
pasnena
JUCIHTIIINHBI
(MoayJis1)

Conep:xanue pa3jesia B IMIAKTHYECKUX eIMHULAX
(Tembl)

Pazgen (moayas) 2. Maremaruuyeckasi CTATUCTHKA.

1 | VK-1
OIIK-
1
OIIK-
6
I1K-9

Tema 4. IlocTpoenue
OLICHOK U IIPOBEPKA
CTATHCTHYECKHX
rUnoTes.

17. OcHOBHBIE METOJbI TOCTPOSHHS TOYEYHBIX OLEHOK —
METO/I MOMEHTOB, METO/I MAKCHMAIBHOTO TPaBAOIOA00uSI.
[lonsTre 00 yCTOWYHMBOM OIIEHUBAHUM.

18. ToueuHsle OlEHKH TapaMeTPOB OMHOMHUATBHOTO,
IIyaCCOHOBCKOI'0, 3KCIIOHEHIIUAIBHOI0, PABHOMEPHOIO,
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IIK-10

Tema 5. MeTtoxa
HANMEHBIINX
KBa/IpaToOB.

Tema 6. MNpoBepkKa
runores npm

HOPMAaJILHOTO (IIPH U3BECTHOM IHUCIICPCHH) PacIpeICICHIM.
WuTepBabl paccessHUS U JOBEPUTEIBHBIC HHTEPBAJIBL

19.0cHOBHBIE pacpeICICHHS] MATEMAaTUYECKON CTATUCTUKH
—xu kBagpar, Cteronenta, @umepa. Tunmudnsie
TIPUIIOKCHUYSL.

20.ITocTpoeHue TOYHBIX JOBEPUTEIBHBIX UHTEPBAJIOB JIJIS
rapaMeTpoB HOPMAIIFHOTO PacIIpeIeIeHuUs C
WCTIOJIh30BAHUEM pacIipeiesieHnil Xxu-kBaapaT u CThIOeHTa.

21.IIpoBepka rumnoTe3 A NapaMeTpoB HOPMAJIBLHOTO
pacupenenenus. Kpurepuit CThioneHTa 11T HECBSI3aHHBIX U
CBSI3aHHBIX BHIOOPOK.

22.TIpoBepKa MPOCTHIX U CIIOKHBIX CTATUCTUICCKUX THITOTE3:
KpUTHUYECKas 00J1acTh, p-value, 0IHOCTOPOHHHE U
JIBYXCTOPOHHHE KPUTEPUH, OIIMOKK 1-0r0 U 2-0r0 posa,
MOIIHOCTb KPUTCPUA, MHOKCCTBCHHBIC CPABHCHMUS.

23.Paccrosuue [IlupcoHa u X1 KBajpaT KpUTEpHil pu
HPOBEPKE MPOCTHIX U CIOKHBIX THUIOTE3. AHAIH3 TaOJIHIT
COMPSKEHHOCTH.

24 IlpoBepka rUIOTE3 O BUJE 3aKOHA PACIIPEICIICHUS.
Hcnonp3oBaHne KpUTEPHsI XU KBaJpaT U KPUTEPHS
Konmoropoga.

25.AHanu3 JaHHBIX COJEpKAIUX BEIOPOCKHL. OIEHKU
MemaykuHa 711 HOpMaJIbHOTO pacipeneacHus.

26. Obmas cxemMa MeToda HauMeHbINX kBampaTtoB (MHK).
MHK nns nuHedHONM MOJEIM UM €ro reoMeTpuuecKas
nHTepnperanus. IIpoepka nuHeitHbix runore3 B MHK.

27 JluneitHas perpeccus Kak mpumMep ucronszoBanust MHK.
DopMyIsl A1 OLIEHKU IIapaMETPOB, JOBEPUTEIbHBIC
MHTEpBaJbl, IPOBEpPKa TUIIOTE3 O IMapaMeTpax.

28.01H0(aKTOPHBIN AUCIICPCUOHHBII aHAIN3, KaK
ob6obmienne 3agaun CThIOZCHTa O CPABHEHUH JIBYX BEIOOPOK.
OCHOBHOE TOXKJIECTBO AUCIIEPCHOHHOT0 aHanmu3a. F
otHomenue Gumepa. [IpobdaemMa MHOKECTBEHHBIX
CpPaBHEHUH, HCIIOJIL30BaHNE HEPABEHCTB boH(EpOHU. MeTo

[edde.

29.IlpoBepka MPOCTHIX TUITOTE3, OMMUOKK 1-0T0 M 2-0T0 poa,
npuMeHenne neMMbl Helimana-IIupcona. . [lpumep -
JIMHENHBIA JucKkpuMuHaHT Ouiepa.

30.ITocnenoBaTenbHBIN KPUTEPUNA OTHOIIEHUS BEPOSITHOCTEN
(mocaemoBaTeabHBIN aHanu3 Banpaa). OxugaeMblii 00beM
BbIOOpKH. [TperMyIiiecTBa M HEIOCTATKH MTOCJIEI0BATEIILHOM
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dukcupoBaHHOM U
Cc/lyyaiHOM o6bemMax
BbIGOPKM
(nocnepoBatenbHblit
aHanus Banbpaa).

Tema 7. AHanus
MHOTrOMEepHbIX
[AaHHbIX.

CXEMbI B CpaBHEHHH C OOBIYHBIM MCTOJOM.

31.MeTo r1aBHBIX KOMIIOHEHT, OPTOTOHAIbHASI PETPECCHS,
rpebneBas (ridge) perpeccusi.

32.MeToibl KJIaCCU(PUKAIIMH JAHHBIX C YIUTEICM.
Jluneiinsnii quckpumuHanT Oumepa, SVM, random forest.
Meronsl cpaBHeHus knaccupukatopoB — ROC kpuBbie 1
KPOCCBaIUAALHA.

33.3agaga moucka CTPYKTYp B JAaHHBIX — TOUEK Pa3IagKu
(change point) u K1acTepoB.

4. TeMmaTHYeCKH MJIAH JUCHUILIUHBI

4.1. TemaTu4yeckuii IVIAH KOHTAKTHOM padoThl 00y4YaOIINXCH C penogaBaTesiemM

Ne 2 E N ®opMbI IPOBeIEHUS TEKYIEero
n/n g €73, Ilepuon o0y4yenus (cemectp). g8 o *m' KOHTPOJIsI YCIIeBAeMOCTH H
5 = E IHopsinkoBbIe HOMEPa U HAUMEHOBAHHE : g g2 TMPOMEKYTOYHOI aTTecTanum ***
] g e ‘ pasneoB (Moay.Jeii) (npu naruuuu). g5 i 2
J)
;’ E 5 ! IlopsiakoBbIe HOMEepa H HAMMEHOBAHHE TeM 3 E 5 E
SE8 (Monyaeii) moayaeii. | 2| K| A |oy|on| T | P3
m 8= Tembl y4eOHbIX 3aHATHIA. S £ = £
=z S = o
= | Mm =
1 2 3 4 5 6 7 8 9 10 11
3 cemecTp
Paszpnen (mopyanb) 1.
Teopusi BepOSITHOCTH.
Tema 1. OcHOBBI Teopun
BEPOSITHOCTH.
1 JI3 PaznuunbIe onpeieneHust BEpOATHOCTH
coObITHs. OcHOBHBIE 3a7aun Teopun
Beposaraoctu 1 MaTeMaTH4ecKoi 2 )i\ *
CTaTuCTHKH.
2 113 Cry4JaiiHble COOBITHS M OIICpalliy HaJ 3 T * * *
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Humu. Knaccuueckoe omnpeseneHue
BCPOATHOCTH. YcnoBHas BCPOATHOCTD.

113

IIpuHIUI YMHOXEHUS U OCHOBHBIE
(hopMyITbl KOMOMHATOPUKHU. Y PHOBBIE
MOJIENIH, CXEMBI BEIOOpa ¢
BO3BpalllCHUEM H 0€3 BO3BpAIICHUS.
MeTo/1p1 penieHus 3a/1a4 Ha
KJIACCHYECKOE OTpe/IelICHHE
BEPOSITHOCTH.

J3

0630p BeuKCcAUTENbHBIX opmyn TB:
BEPOSITHOCTH OObEAMHEHHS U
nepeceueHust COOBITHI, popMya
MIOJTHOW BEPOSATHOCTH, (hopMyia
Baiieca

I13

OO1ee onpe/eieHue BEpOSITHOCTH
COOBITHS: KOHEUYHOE YHCIIO HE
PaBHOBO3MOJKHBIX 3JIEMEHTAPHBIX
HCXO0JI0B, 0ECKOHEYHOE YHCIIO
3JIEMEHTAPHBIX UCXOIOB MPH
TeOMETPUYECKOM OTIPEICICHUN
BEPOSITHOCTH.

113

OcHOBHEIE BBIYUCIIUTEBHBIC
¢bopMynbBl  TEOPHH  BEPOSATHOCTH:
BEPOSATHOCTh OOBEIUHECHUS COOBITHUH,
MPOM3BENIEHUs]  COOBITHI, dopmyTna
MOJHOW  BEPOSITHOCTH, dhopmyna
baiieca.

Tema 2. OqHoMepHBIE cy4YaliHbIe
BeJIHYMHBI — TUCKPETHbIE,
HelnpepbIBHbIE, CMeLIAHHbIE.

J3

JIMcKpeTHbIC, HENMPEPBIBHBIC U
CMEIIIaHHBIC OJTHOMEPHBIC CITy4YaiiHbIe
BEJIHYMHBL. 3aKOHBI PacIpeaeIeHUs
(CDF,PMF,PDF), MOMEHTHI 1
KBaHTHIIH.

113

CxeMa  HE3aBUCHUMBIX  HCIBITAaHHN
BepHymiau ©  CBsi3aHHBIE C  HEW
pacnpeeneHus: OMHOMMAJILHOE,
reoMeTpHUecKoe, OTpHIATEIBHOE
OMHOMHAIILHOE, MyacCOHOBCKOE,
MOJTMHOMHATBHOE.

I13

OpHomepHas cioydailHas BeJIM4YWHA.
3aKkoHBI pacmpeneseHus, MOMEHTEHI,
KBaHTHJIH. XapaKTepuCTHKH
TIOJIOKEHUS u paccesiHus.
bespasmepnbie BEJIMYUHBI —
KO3 OUITHECHTHI BapHallny,
ACUMMETPHH, IKCIECCA.
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10

J3

AnmnpokcuMmarys OWHOMHAIBHOTO U
ITyacCOHOBCKOTO PaCIpe/IeIICHUH ¢
ITOMOIIBIO HOPMaJIbHOI'O
pacnpenencHus (JIOKaJdbHAS U
UHTerpajibHas popmyibl MyaBpa-
Jlammaca).

11

113

Hopmansnoe pacnpenencHue.
JlokanbHas ¥ MHTETpaibHAs POPMYIIBI
Myagpa-Jlammaca — anmpoxcumanus
OMHOMHAJILHOTO W  ITyaCCOHOBCKOIO
pacrpeneneHus c HIOMOIIBIO
HOPMAJBHOTO.

12

I13

OneHka BEpOSTHOCTH TIO YacTOTE
mosiBiieHust  coObrtmsa.  MHTepBan
paccesHus U JIOBEPUTEILHBIN
uHTepBas.  [lmaHmpoBaHwe oObema
BEIOOpKH [JI1 OIEHKH BEPOATHOCTH
IIpyu 3aJaHHBIX 3HAYCHUAX TOYHOCTH U
HaJIe)KHOCTH.

Tema 3. MHoroMepHsble ciay4yaiiHbie
BeJIUYMHBI.

13

I3

MuoromepHsble ciiyyaiiHbIE BETUYUHBI.
besycnoBHbIE U ycTIOBHBIE (PYHKITUH
pactpenencuusi. KoBapuanuontas
MaTpuiia.

14

I13

OyHKIUS pacipeeNeHus U MIIOTHOCTh
BEPOSITHOCTU [IJISI CHUCTEMBI JIBYX U
Ooitee CITy4JaiHBIX BEJIMYHH.
VYcnoBHBIE pacHpeleneHus, BEKTOp
MaTeMaTHYCCKUX OXKHMIaHUH u
MaTpHIla KOBapHAaIIHiA.

15

113

Teopembl 0 MaTEMAaTHIECKOM
OXKHUJIaHWH U qucriepcui. HepaBencTBa
Mapxkoga u UeOsImiepa.
Hcnonb3oBanne MHAMKATOPOB
COOBITHI U BEIYMCIIEHUH MOMEHTOB.

16

I3

DYHKIUY CIIy4alHbIX ApIYMEHTOB.
IIpumepsl — ciydalinas BeTUYMHA XU-
KBaJIpat, yHU(OPMU3YIOIIIee
npeoOpa3zoBaHue.

17

113

OYHKIUU CIy4YallHBIX apryMEHTOB.
Pacnpenenenns cymMmbl, PasHOCTH,
MIPOM3BENCHUST U 4YacTHOTro. MeToxsl
JMHEAPU3aLIH. [IpeobpazoBanus
CTaOWIM3UPYIOIINE AUCTIEPCHIO.
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18

113

IIpousBopsiiue u
XapaKTepUCTUYECKUE (GyHKIHH.
Broruncnenne momentoB. CyMMBI |
pPa3HOCTU HE3aBUCUMBIX CIy4alHBIX
BCJIMYHH.

19

J3

IIpousBoasuue u
XapaKTepUCTUYECKHE (DYHKITUH.
Pacnpenenenne cymMmm HE3aBUCHUMBIX
CIIy4YalHbIX BEIUYUH.

20

113

L[eHTpaJ'IBHaH OpcaciabHas TCOpEMa.

21

Tekyuuii pyoe:kHblii (MOTYJIbHBII)
KOHTPOJIb 1o pa3aeny 1

22

J3

L[CHTpaJ'IBHaH npeacjibHas TCoOpeMa.

I~

23

113

JByMepHOE HOpMaJIbHOE
pacupeneneHue. JIuHeliHas perpeccust.

—

24

113

MmuoromepHoe HOpMaJjbHOE
pacnpenencHue. JluHelHbie (QyHKIIUU
OT  HOpPMaJbHO  paclpe/ieI€HHbIX
BEJIMYMH.

25

J3

MHoromepHoe HOpMaJIbHOE
pacnpezneneHue. 3a1a4a MOCTPOSHUS
perpeccuu.

26

113

IMocTpoeHue perpeccHii.

27

n3

Texyumuii UTOrOBbIA KOHTPOJIb 110
paszaeaam 1-2

Bcero 3a cemectp:

72

4 cemecTp

Paznen (monyJn) 2.
MareMaTu4yeckasi CTATUCTHKA.

Tema 4. IlocTpoeHue OLIEHOK U
NMPOBEPKA CTATHCTHYECKUX I'MIIOTE3.

I3

OCHOBHEBIE METO/TbI TOCTPOSHUS
TOYEYHBIX OI[EHOK — METOJ MOMEHTOB,
METOJ] MAaKCUMAJILHOI'O
npaBaonoaoous. [lonstue 00
YCTOHYHMBOM OILICHHUBAHMH.

113

OcHOBHBIE METOJbI TIOCTPOCHUA
TOYECYHBIX OIICHOK — METOI MOMEHTOB,
METO4 MaKCUMAJIBHOT'O
MPaBIOTIONO0HS.

I13

ToueuHble OIICHKU TAPaAMETPOB
OMHOMHAIIEHOTO, ITyaCCOHOBCKOTO,
AKCIIOHEHIIMAIBHOT 0, PABHOMEPHOTO,
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HOPMaJIGHOTO (IIpH U3BECTHOM
JUCIIEPCUH) PACTIPEICICHUM.
MNHtepBanbl paccestHus U
JIOBEpUTENEHBIE NHTEPBAJIBI.

J13

[TpoBepka MPOCTHIX U CIOKHBIX
CTATHCTHUYECKHUX THUIIOTE3:
KpuTHYeCcKast o0nacTs, p-value,
OJIHOCTOPOHHHE U JIBYXCTOPOHHHUE
KpUTEepUH, OIMOKHU 1-0r0 U 2-0T0
polia, MOIIIHOCTh KPUTEPHS,
MHOXECTBEHHBIC CPaBHEHUS.

I13

IMocTpoeHne TOUHBIX JOBEPUTEITBHBIX
HWHTEPBAJIOB IS [IapaMETPOB
HOPMAJIBHOTO Pacpee/ICHUs C
HCTIOJIb30BaHUEM pacIpeieclICHHH XU-
kBazapat 1 CThIO/ICHTA.

I13

IIpoBepka runores Ajist MapamMeTpoB
HOPMAaJIBHOTO pacipeeeHusI.
Kpurepuit CteroneHnTa ajis
HECBSI3aHHBIX U CBSI3aHHBIX BEIOOPOK.

J13

OcHOBHbIE pacnpeeaeHNs
MaTeMaTHYeCKOH CTATHCTHKU — XU
kBagpat, CteionenTa, durepa.
TunuuabIe IIPUIIOKCHUA.

I13

Paccrosinue [Tupcona u xu kBaapar
KpUTEpHUH IpU MPOBEPKE MPOCTHIX U
CJIOKHBIX THUIIOTE3. AHAIN3 TAOIHUI]

COTIPSKEHHOCTH.

I13

IIpoBepka rumnoTes o BUAE 3aKOHA
pacnpenenenus. Fcnoyib3oBaHue
KpUTEpHs XU KBaJpaT U KPUTEPHUS
Kommoropoga.

10

J3

OOm1as cxema MeTOa HaUMEHbIINX
kBazaparoB (MHK). 'eomerpuueckas
unTepnperanys MHK B nunelnoit
MOJIEJIH.

11

Tekyumuii pyOeskHblil (MOIYJIbHBIIT)
KOHTPOJIb N0 pa3aeny 2.

Tema 5. MeToa HaMMeHBIINX
KBa/JpaToB.

12

I13

Meton  Haumenbmux  KBagpaTtoB
(MHK) mis nuHEWHOW MOAETH M ero
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reoMeTpuYecKas HHTEPIIPETAIIHSI.

13

J3

Jluneitnas perpeccus Kak npumep
ucnois3zoBanug MHK. ®opmyisr qis
OLICHKH [TapaMeTPOB, TOBEPUTENBHBIE
HMHTEPBaJbl, IPOBEPKA THIIOTE3 O
rapamerTpax.

14

I13

IIpoBepka nuHeiHbIX runote3 B MHK.

15

I13

JluneitHas perpeccusi: OLCHKU
apaMeTpoB, IOCTPOCHNE
JOBEPUTEIILHBIX HHTEPBAJIOB,
NpOBEpKa TUITOTE3.

16

J3

OnHohaKkTOPHBIN AUCIICPCUOHHBIN
aHanu3, Kak 0000IIeHne 3a0aun
CThl0/IeHTa O CPaBHEHHH ABYX
BBIOOpOK. F oTHOMmICHNE Puriepa.
[IpoGiieMa MHOXECTBEHHBIX
cpaBHenuii, meron Llede.

17

I13

OnHO(aKTOPHBIN TUCTIEPCUOHHBIN
anamm3 (ANOVA). OcHoBHOE
TOXJIECTBO JIUCTIEPCHOHHOTO aHAaJH3A.
Kpurepnit @umepa.

18

I13

[Ipobnema MHOKECTBEHHBIX
cpaBHeHuil. Mcnionb3oBanue
HepaBeHcTB bondeponn. Meron
MHOKECTBeHHBIX cpaBHeHuil [lledde.

Tema 6. IlpoBepka rumore3 mnpu
¢uxcupoBaHHoM H  ciay4YyalHOM
o0bemax BBIOOpPKH
(mocJienoBaTeILHbIH aHaJaIu3
Baabna).

19

J3

IIpoBepka mpocTeix rumores. Jlemma
Heitmana  Ilupcona. Ilpumep -
JIMHEHHBIA JucKpuMuHaHT Ouiepa.

20

I13

[IpoBepka NpoCTHIX THIIOTE3, OMINOKH
1-oro u 2-oro poja, NpUMEHEHUE
nemmbl Heiimana-ITupcona.

21

I13

ITocnenoBarenbHbIH KpUTEPUA
OTHOILIEHUS BEPOSTHOCTEN
(mocnenoBatenpHBIN aHanu3 Banpaa).
OsxupaeMblii 00beM BBIOOPKH.

22

J3

Mertoa nocaenoBaTeIbHOTO aHaIM3a
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Banpaa, ams mpoBepKH MPOCTHIX
runores. [Ipeumyiiectsa u

B CpABHCHHU C OOBIYHBIM MECTOAOM.

HEIOCTATKU MOCIEI0BATEILHON CXEMBI

Tema 7. AHaTU3 MHOTOMEPHBIX
JaHHbIX.

23

I13

MeTtop ri1aBHBIX KOMIIOHCHT,

(ridge) perpeccus.

OpTOTOHAJIbHAsA perpeccus, rpe6HeBa;1

24

I13

Mertozp! knaccuuKannuy JaHHBIX C
Oumepa, SVM, random forest.

— ROC xpuBbIe U KpOCCBaTUAAIIMSL.

yuuteneM. JINHeWHbI NUCKPUMHUHAHT

MCTO,Z[LI CpaBHCHUA KJ'IaCCI/I(i)I/IKaTopOB

25

J3

O030p  MeTozOB
JAHHBIX Ha OCHOBC
BbIOOpKH (“00yueHHE ¢ yuuTeaem”).

KJIacCU(pHUKALNU
oOyuaromieit | 5 i *

26

113

Touek paznanaku (change point) u
KJIaCTEPOB.

3agaya Moucka CTPYKTYp B JaHHBIX —

27

n3

Texkyumuili UTOrOBbIA KOHTPOJIb 110
paszaeny 2

Bcero yacoB 3a ceMecTp:

72

HpOMeHCYTO‘lHaH aTrrecranus

Bcero 4acoB mo JUCHHUIIINHE:

153

YciaoBHBIE

0003HAYCHUA:

Bunp! yueOHbIX 3aHATHI U (hOPMBI IPOMEKYTOUHON aTTecTanuu *

Buabl yueOHbIX 3aHATHI,
(opMBI NPOMEKYTOUHOH aTTECTALMHU

CokpaméHHoe HaMMeHOBaHUe

JIeKIIMOHHOE 3aHATHE Jlexmus JI3
CeMHHAPCKOE 3aHITHE CemuHap C3
[IpakTHueckoe 3aHsTHE [IpakTHyeckoe 113
[TpakTuky™m [TpakTUKyM II

JlaGopaTopHo- JIIT3
JIaGopaTopHO-NPaKTUYECKOE 3aHSATHE

MIPaKTHYECKOE
JlaboparopHas paboTa JlabopaTopras pabdora JIP
KimHuKO-npakTHYECKUE 3aHATHE Knunauko- npakruyeckoe KII3
Crienuani3upoBaHHOE 3aHATHE Crenuaan3upoBaHHOE C3
KomOHHUpOBaHHOE 3aHSITHE KomOnHupoBaHHOE K3
KonnokBuym KonnoxBuym K
KoHTpoasHas pabora KoHTp. paboTa KP
Hrorosoe 3ansatue Hrorosoe n3
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I'pynnoBast KOHCYyJIbTaLUs ['pynn. KoHCyAbTaLUS KC
Kondepennus Kondepennus Kondp.
3anuTa KypcoBoil paboTbl 3anura KypcoBoil paboTsl 3KP
Ok3ameH OKk3aMeH €)

Bups Texymiero kontpois ycnesaemoctu (BTK)**

Buasl Tekymiero Coxpaménnoe
KOHTPOJISI YCIIeBAeMOCTH HAHMeHOBaHHe Conep:xkanue
(BTK)**

Texyuuii JMCUMIIIMHUPYIOTIU T KouTtpons MOCEIIAEMOCTH 3aHATUN

JUCHUATUTAHUP YFOIIU I Ji| 00yJaroIuMcst

KOHTPOJIb

Texymui TeMaTU4eCKUM Temaruuecknii OneHka YyCBOGHHA OOYYarOIIUMCS —3HAHUMH,

KOHTPOJIb T YMEHHUI U OMbITa NPAKTHUYECKON NeATEIbHOCTH
Ha 3aHATUSIX 110 TEME.

Tekyumii pyOeKHbIH PyGexHbrii OreHKa YCBOCHHS OOYYaIOUIMMCS 3HAHHU,

(MO TBHBIN) KOHTPOJIb P YMEHUU U ONbITa MPAKTUYECKON AEATEIBHOCTH
1o Teme (pa3aeny) AUCIUTIINHBI

Tekymumi Utoroserii OneHka YCBOGHHA OOYYarOIIUMCS —3HAHHMA,

HUTOTOBBIA KOHTPOJIb n YMEHHUH U OMbITa NPAKTHUYECKOH NeATENbHOCTH
o TeMaM (pasjiesiaM) JUCIUTUINHBI

@DopMBbI TPOBECHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH
Y TIPOMEXKYTOUYHOM aTTECTAIIMU 00YyJarOITUXCsl /BUIBI pabOThl oOyJaroruxcsy/ ***

Ne | @dopmbl NpoBeeHUs TEKYILEro
KOHTPOJISI YCIIeBA€MOCTH H Texnnyeckoe U cOKpaméHHoe Buasi padoTsl Tunst
NMPOMEKYTOYHOI aTTecTaluu HaHMeHOBaHHe o0yyaloumxcs KOHTPOJISt
odyuaromuxcs (PTKY) *** (BPO) ***
1 Kontpouss npucyrcrsus (KIT) [IpucyrcrBue KII IpucytctBue IIpucytcTBHE
A Pabora Ha 3aHATHI Vuactue
VYuer aktBHOCTH (A) AKTUBHOCTh
) 0 TeMe
Brinonnenune Beimonnenue
3 | Ompoc yctasnii (OY) Onpoc yCTHBIN ov 3a[]aHusl B YCTHOI 00513aTENBHO
dbopme
Bemonnenne Brmonnenue
4 | Onpoc nucemenHsIi (OIT) Onpoc MUCHMEHHBIN oIl 3a/laHus B 00513aTeNbHO
MUCEMEHHOM (hopme
o Brinonnenue BeimonHenue
Omnpoc KOMOMHUPOBAHHBIN Omnpoc . .
5 (OK) 6 . OK 3a/laHUH B YCTHOH M | 00s3aTeNbHO
KOMOWHUPOBAHHBIN IHCEMEHHOM opMe
Bemonnenne Beimonnenue
6 | TectupoBaHuE B HIEKTPOHHON ™ TECTOBOT'O 33/IaHus | 00s3aTeNbHO
TectupoBanue 9
tdopme (TD) B DJIEKTPOHHOM
dbopme
Hanucanue Beimonnenue
7 IIposepka pedepara (ITP) Pegepar Ip
(3ammra) pepepara | 06s3aTeIBHO
8 JlabopatopHas JIP Bemonnenune Beimonnenue
IIpoBepka nabopaTopHOit pa6oTa (3amura) 0043aTeNbHO
pabots! (JIP) 71ab0paTopHOIt
paboTEI
o Harucanue Brimonnenue
9 TToaroToBKa yaeGHoii HWcropust 6ome3Hu b 3
Gonesmn (VIB) (3amuTa) yueOHO 00s13aTeIBHO
ucropuu 00 UCTOpHH OOJIE3HU
10 | Pemenne mpakTHaecKOn [IpakTryeckas P3 Pewenne Bomonnenune
(cutyaunonHoit) 3amaun (P3) 3a1ada IPaKTHYECKOH 00s13aTENBHO
(cUTyaIMOHHOM)
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3a1a4u
11| Tonroroexa KypCOBOit Kypcosas pabota [IKP | Bemommenwe | Brmonnenue
pa6ots! (TTKP) (3ammTa) KypcoBoil | 00s3aTeIBHO
paboThI
12 Kmuauko- KITP Brimonunenune Brinonnenue
KnuHuko-npakTuieckast IpaKTHYeCKast KIIMHUKO- 00s13aTeIbHO
pabora (KIIP) paGora IPaKTHYCCKOI
paboThI
13 HpOBepKa KOHCIIEKTa (HK) Koucnekr TIK IToxroroBka Brimmosiaenue
KOHCIIEKTa 00s13aTeNIbHO
| poneps oo Mpowepa | TR (G| e
HopMaruBoB (ITKH) HOpMATHBOB HOPMATHBOB
15 IIposepka oryera (I10) Orser 110 IMozaroroBka oT4eTa Bemosenne
o0s13aTeIbHO
16 KouTpoas a3 BhImOIHEHHE Beinonnenue
KoHTpoub BBINOIHEHUS . 0GS3ATEIBHO
CaMOCTOSITENILHOM JOMaILHEro )
JomainHero 3aganus ([13) pabors! - YVyacTue
17 | KouTposb uzy4yenus Kontpons UDOP UDOP | Msyuenns Hsyuenune S0P
SHCKTPOHHBIX OJICKTPOHHBIX
00pa3oBaTeNbHBIX PECYPCOB 06pa3oBaTeIbHBIX
(A30P) pecypco
4.2. Conep:xkaHue caMOCTOSITeIbHON padoThl 00y4aroHuXCs
Ne Tepuon 0dyuenns (cemectp). Coaep:xkanue caMOCTOSAITEJILHOM padoThI Bcero
HaumenoBanue paziesna (MoayJis),
n/n o0yuarommuxcst 4acoB
TeMa JTUCHUIIUHBI (MOIYJIsT)
1 2 3 4
3 cemecTp
Paznen  (Moayan) 1. Teopus
BEPOSAITHOCTH.
l. Tewma 1. OcHOBHI Teopuu BeposITHOCTH | [loAroTOBKA K YI€OHBIM ay TUTOPHBIM 3aHSATHSIM: 12
ITpopaboTka TeopeTHdecKkoro marepuaiga ydeOHOH
JIICLUTIIIMHBI;
Pemenne npaktuueckux 3anay
[ToaroroBka K TeKymeMy KOHTPOIIO
2. Tema 2. OpnHomepnsle ciydaifaele | [loaroroBka K y4eOHBIM ayIUTOPHBIM 3aHATHSIM: 12
BEJINYNHBI - muckpetHble, | [IpopaboTka TeopeTHyeckoro Marepuana y4eOHOH
HETIPEPHIBHbIC, CMEIIIAHHBIE. JIICIUTIIIMHBL;
Pemenne npakTuueckux 3anad
[MoaroroBka K TeKymeMy KOHTPOIIO
3. Tema 3. MaoromepHass ciydaiiHas | [loaroroBka Kk y4eOHBIM ayIUTOPHBIM 3aHATHUSIM: 12
BEJTMYHHA. [IpopaboTka TeEOpeTHYECKOTO Marepruaia y4eOHOH
JUCLUIIINHBI;
Pemenne npakTuuecKux 3agad
[ToaroroBka K TeKyneMy KOHTPOIIIO
Bcero 3a cemectp 36

4 cemecTp
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Paznen (MonyJib) 2.
MaremMaTH4ecKasd CTATHCTHKA
1. | Tema 4. TIlocrpoenne oneHok u | [ToaroroBka Kk y4eOHBIM ayIUTOPHBIM 3aHSITUSM: 10
MPOBEpKa CTATHCTHYECKHUX THIIOTES. [TpopaboTka TEOPETHUECKOTO Marephaia yueOHOMH
JIUCLUIIIIMHBI;

IToaroroBka K TeKymeMy KOHTPOIIO

(nocneposatenbHbIN aHanus Banbaa).

2. | Tema 5. Merong  namMenpmmx | [ToAroroBka K y4eOHBIM ayIUTOPHBIM 3aHSITHSM: 10
KBaJIpaToB.. ITpopaboTka TeopeTHdecKkoro marepuaina ydeOHOH
JIMCLUTIIIMHBI;
ITonroToBKa K TEKyIieMy KOHTPOJIIIO
3. | Tema 6. Tpoeepka runote3s npu | IloaroroBka K y4eOHBIM ay TUTOPHBIM 3aHATHSIM: 6
OUKCUPOBAHHOM " cnyyariHoMm | IIpopaborka TeopeTHyeckoro Marepuana yueOHOH
obbemax BbIGOPKM | AUCHUIUIMHBL,

HOI[I‘OTOBKa K TCKYIIEMY KOHTPOJIIO

4. | Tema 7.AHanu3 MHOTOMEPHBIX TaHHBIX

[TonroToBka K yueOHBIM ayJUTOPHBIM 3aHATHIM: 10
IIpopaboTka TEOPETHYECKOTO Marepuaia y4eOHOH
JIICIUTIIIMHBL;

IToaroroBka K TeKymeMy KOHTPOIIO

Bcero 3a cemecTp 36
8. | Dk3amen | [ToaroroBka k 3k3aMeHy 27
HTOro mo fMcuMIJInHe: 99

5. Opraﬂmamm TEKYIIET0 KOHTPOJIA YCII€BAECEMOCTH oﬁyqammnxcﬂ

5.1. OueHouHBIE CPEACTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH 00YYarOIIUXCs

5.1.1.

VYciioBHBIE 0003HAYECHUS;

Tuner koutposs (TK)*

Tunel KOHTPOJISt Tun onenku
IIpucyrcrBue IT | manmaue coObITHS
Vyactue .
( VY | muddepeHumnpoBaHHbIH
WzyueHue 351eKTpOHHBIX
Y P U | nanmuue coObITUS
o0OpazoBaTenbHBIX pecypcoB (DOP)
Brmonaenue (o0s3aTensHbIN KOHTpos) | B | muddepenmmupoBannbii

Bune! Tekymiero kontpois ycnesaemoctu (BTK)**

Buabl Tekyuiero KOHTpoJIst CoxpaniéHHoe HaMMeHOBAHUE
ycneBaemoct (BTK)** Copep:xanne

Texymumi JucuuniamHupyommit KonTpoms moceniaeMocTy 3aHATHH 00YJIarOIIMCS

JUCHUTUIMHUP YOI I

KOHTPOJIb

Texymuii TeMaTUUECKUN TemaTnueckui OrneHka yCBOCHHS O0YYarOIIUMCS 3HAHUH, YMEHHUHA M OIBITa

KOHTPOJIb T MIPAKTUYIECKOH eSTeIFHOCTH Ha 3aHATHUSIX IO TEME.

Texymmuii pyOexHbIN PyGesxHbIit OueHka ycBOeHUs 00yJaroIuMcs 3HaHUM, YMEHUH U OIbITa

(MOIyIBHBIN) KOHTPOIB P MIPAaKTHYECKOH NESATENBHOCTH 1O TeMe (paszelry, MOIYIIO)
JUCLUIUINHB

Texymuuii HWrorossrii OueHka ycBoeHUs 00y4arolIuMcs 3HaHUI, YMEHUH U OIbITa

HUTOTOBBIA KOHTPOJIb 41 MPaKTUYECKOW  JeSITENLHOCTH 10 TeMaM  (paszernam,
MOJYJISIM) AUCHUTUIMHBI
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Ta6.5.1.2
3 cemectp
Buawbl 3ansaTmii @®opMbl TEKYUIEro KOHTPOJIS TK* | BTK** | Max. | Min. | Illar
ycIeBaeMOCTH/BHABI padoThI
JlexnroHHOE 3aHsTHE J3 KonTtpons npucyrcrBus KII I pi 1 0 1
KouTpoas npucyrcrBus KIT II pil| 1 0 1
IIpakTuueckoe 3aHsaTue 113 VY4eT akTUBHOCTH A v T 10 0 1
Onpoc NUCbMEHHBIN oI B T 10 0 1
KonTtpons npucyrcTBus KII II Jil| 1 0 1
Komnoxsuym =
(PyOeKHBIi (MOXyTHHbIH) K Onpoc NUCHMEHHBIN OIl B P 10 0 1
KOHTPOJIb) TectupoBaHue B ™ B P 10 0 1
JIEKTPOHHO# hopme
Konnokuys « KouTpoas le/icyTCTBI/ISI KIT II pil| 1 0 1
(MTOrOBBI KOHTPOJIb) Onpoc yernbiii (3aupra oy | B u 10 0 1
3aaHus)
4 cemectp
Buapl 3anaTuii @DopMbI  TEKYLIero KOHTPOJISA TK* | BTK** | Max. | Min. | Ilar
yCIeBaeMOCTH/BH/IbI paGoThl
JlekunoHHOE 3aHsATHE J3 KonTpons npucyrcTus KII II pi§ 1 0 1
KouTposas npucytcrBus KII II bl 1 0 1
IIpakTruyeckoe 3aHsTHE 113 Yuer akTUBHOCTH A v T 10 0 1
Onpoc MUCEMEHHBIN OI1 B T 10 0 1
KouTpons npucyrcrBus KII II pil| 1 0 1
Konnoxsuym =
(pyBesKHBII (MOLyTbHBIIH) K Onpoc NUCBMEHHBIN oIl B P 10 0 1
KOHTPOJIb) TectupoBanue B ™ B P 10 0 1
AJICKTPOHHOU (hopMe

5.1.3. BecoBbie K03 PUITUEHTHI TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH 00YUYarOIIUXCS
(o BMIaM KOHTPOJISL ¥ BHJIaM pabOTHI)

Ta6.5.1.3.
3 cemectp
Hexoano Dopmei Hcxoano
TeKyLIero
Buj xoHTpOISH Txan KOHTPOJIsA TK Taan Koad.
B % b % B% | B %
aJLIbI o yenesaemocT/ aJlJIbI o
BU/IbI padoThI
Texymumii
JUCIUTUTMHUPYFOTIIU I 10 27 7,16 I;O;ICTPTOCHTI;HH KII 10 27 7,16 0.37
KOHTPOJIb pucy
Eg;‘i’;ﬁﬁ TEMATHHECCKIH 30 30001 79.6 | vyer akrupmoctn | Y 5 150 | 39,8 | 0.033
Ompoc B 25 150 39,8 |1 0,166
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MMCbMEHHBIN
TectupoBaHue B
Tervimmii py6eKHbL SJIEKTPOHHOM B 15 20 5,3 0,75
YU Py 40 10,6 | dbopme
(MO IbHBIN) KOHTPOJIb 40 0
apoe B | 25 20 | 53| 125
MMUChMEHHBIN
Texymuuii UTOrOBEIH 10 2,65 Omnpoc ycTHBIH B 20 10 2,65 )
KOHTPOJIb 20 (3amuTa 3a1aHus)
Max. KoJI. 6aIIoB 100
4 cemecTp
Hexoano DopmbI Hexoano
TeKyLIero
Bua konTpoJst HﬂoaH Bamw KOHTPOJISA TK Hﬂoaﬂ Ban Ko3¢.
B % % B % %
BI ycneBaemoctn/ JIBI
BH/IbI padoThI
Texyumii
JTUCHUTUIMHUPYIOLU T 10 27 6,97 Konrpor KII 10 27 6,97 0.41
MPUCYTCTBUS
KOHTPOJIb
Texymmii TeMaTHYECKUN VYuer akTHBHOCTH v 5 160 | 41,34 0,031
30
KOHTPOJIb 320 82,68 Onboc
P y B | 25 | 160 | 4134 | 0,156
MUChMEHHBIN
TectupoBanue B
Tervimii py6esKHbLi AIEKTPOHHON B 20 20 5,16 1
YIIIH Py 40 | 10,32 | bopme
(MO IBHBIN) KOHTPOIIB 60 0
poe B | 40 | 20 | 5,16 2
MUChMEHHBIN
Max. koJ1. OayioB 100

5.2.

MOKAa3aTeJ M M MOPSIIOK TEKYIIEero KOHTPOJIsl yCreBaeMoCTH 00yYarouxcsi)

Ilopsinok Tekylmero KOHTPOJS YCIeBaeMOCTH oOydawommxcsi (KpuUTepum,

Kpurepuu, nmokazatenu u mopsAaoK OaTIbHO-PEHTUHTOBOM CHUCTEMBI TEKYIIErOo KOHTPOJIS

YCIEBAEMOCTH OOYYAIOMIMXCSl M0 TUCIHUIUIMHE (MOAYNI0) ycraHaBiuBaercs [lonoxkeHueM o
OQITLHO-PEUTUHTOBOM CHUCTEME TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M TPOMEKYTOYHOM
aTTecTaluu  O0y4alomuxcs MO0 TMporpaMMaM BBICIIETO OOpa3oBaHHWs — MPOrpaMMam
OakanaBpuaTa, IporpamMmaM CIEUUalIuTeTa, I[POrpaMMaM MAarucTparypbl B (deaepaabHOM
rOCy/IapCTBEHHOM aBTOHOMHOM 00pa30BaTebHOM YUYPEKICHHH BBICIIETO 00pa3oBaHUS
Poccuiicknii  HallMOHAJIBHBINM HCCIIEIOBATENLCKUI ~ MEAUIMHCKUN YHHBepcuteTr uM.. H.H.
IInporoBa MunucTtepcTBa 3apaBooxpaHeHus Poccuiickon ®Penepanuu ¢ HM3MEHEHUSIMU U
JOTIOJTHEHUSAMH (TTPU HAJTMYHWH ).

6. Opranusanusi NPOMeKYTOYHOM aTTeCTANM 00YYAI0MXCS

3 cemecTp.

1) ®opma mpoMeKyTOYHOU aTTECTAIUN COTIACHO YUCOHOMY IJIaHy -3a4eT.
2) ®opma opraHmu3aly MPOMEKYTOYHON aTTECTAIUH:
— Ha OCHOBaHHMM CEMECTPOBOI0 PEUTUHIAa 00YyYaAIOIUXCSL.
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4 cemectp.

1) ®opma mpoMeKyTOYHON aTTeCTAllMU COTJIACHO Y4eOHOMY IUIaHy - IK3aMeH.

2) ®opma opraHuzaluy IpOMeXyTOUHOM aTTeCTalluu:

— YCMHbLU ONPOC NO Oulemam, peleHue 3a1auu.

3) [lepedyens Tem, BOMPOCOB, MPAKTUIUECKUX 3aJaHUMN ISl TIOJTOTOBKHU K MTPOMEKYTOUHON
aTTeCTallHH.

Ilepeuens 6onpocog 011 nOO20MOEKU K RPOMEHCYMOUHOU AmMmMecCmayuu

Paznuunbie onpeneneHus BepoITHOCTH cOObITHA. OCHOBHBIE 33124 TEOPHH
BEPOATHOCTH U MAaTEMATHUUECKON CTATUCTUKHU.

Cryyaiinbpie COOBITHS M OTIEpalMU HaJl HUMU.

Kiaccuueckoe onpezneneHne BEpOSTHOCTH.

[IpuHUMI yMHOXKEHUS U OCHOBHBIE (POPMYJIbI KOMOMHATOPHKH.

VYcnoBHas BEPOSATHOCT.

BeposTHOCTE 00BeTUHEHUS U TIPOU3BEICHHS COOBITHH.

dopmya noxaHO# BeposaTHOCTH, (popmyia baiieca.

I'eomeTpuyeckoe onpeaeneHrue BEpOSTHOCTH.

Cxema He3aBUCUMBIX HCTbITaHUNM bepHyIn 1 cBs3aHHbIE C HEW pacrpeeeHusl.

bunomuaneHOE pacnpeeneHue.

[IyaccoHOBCKOE pacnpeneneHue.

['eomeTpuyeckoe pacnpeaeneHue.

OTtpunarenbHOe OMHOMUAIBHOE pacipe/ieieHHe.

[TonnHOMHMANIBHOE pacpeeiIeHHE.

JluckpeTHble, HelpephIBHbIE U CMEILIaHHbIE OJIHOMEPHBIE CIy4YaiiHble BEIMUNHBL. 3aKOHbI
pacnpenenenus (CDF,PMF,PDF), MOMEHTBI 1 KBaHTHIIH.

HopmanbsHoe pacnipenenenue. @ynkuusa Jlamiaca u ee KBaHTUIIH.

JlokanbHas 1 uHTErpansHas popMynsl Myaspa-Jlannaca — anmpokcumanus
OMHOMUAIIBHOTO U ITyaCCOHOBCKOT'O PaclpeiesICHHs C IOMOIIBI0 HOPMaIbHOTO.

OrneHka BepOATHOCTH I10 YacTOTE MOsBIEHUs cOObITUS. MIHTEpBas paccesHUs U
JIOBEPUTEIbHBIN UHTEPBAJI.

[InanupoBanure o0bemMa BEIOOPKHU ISt OLIEHKH BEPOATHOCTH IPH 33JaHHBIX 3HAUEHUSIX
TOYHOCTHU U HAJEKHOCTH.

OyHKIUS pacpeieieHus U IFIOTHOCTh BEPOSITHOCTH JIJIsl CUCTEMBI IBYX U OoJiee
CIIy4alHBIX BEJIMYMH. Y CJIOBHBIE PACIIPEAEICHMS], BEKTOP MAaTEMAaTUYECKUX 0’KUJIAHUI U
MaTpula KOBapUaLUi.

Teopembl 0 MATEMaTHUYECKOM OKUJAHUH U JUCTIEPCUU.

Hepasencrsa Mapkosa u UeOrbIiiesa.

@YHKIMHY CIy4yailHbIX apryMeHTOB. Paciipenenenust cyMMbl, Pa3HOCTH, IPOU3BEICHUS U
Y4acCTHOTO.

MeToap!l TUHEapU3alMy PY HAXOXKACHUHU CPEIHETO U JUCTIEPCUU sl PYHKIUHA OT
CIly4alHBIX apryMeHToB. [IpeoOpa3zoBanusi, CTAOMIN3UPYIONTUE AUCTIEPCHIO.

[IpousBonsue u xapakrepuctuueckrue GyHKuuu. Beruncnenne MmomeHToB. CyMMBI U
Pa3HOCTH HE3aBUCUMBIX CIyYalHBIX BEJIMYHNH.

LlenTpanbsHas npenenbHas Teopema.
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JIByMepHOE HOpMalIbHOE pacupeneneHue. JInHeitHas perpeccusi.

MHuoroMepHOe HOpMaIbHOE pactipeaenenue. JInneitnbie GyHKIIMA OT HOPMaIbHO
pacnpe/iesIeHHbIX BEIHYUH.

OCHOBHBIE METO/Ibl IOCTPOEHUS TOUEYHBIX OLIEHOK — METOJ] MOMEHTOB, METO/]
MaKCUMaJIbHOTO TpaBaonoao0us. [Tonstue 00 yCTOWYNBOM OIICHUBAHUH.

ToueuHble OLIEHKH MapaMeTPOB OMHOMHATILHOTO, TyaCCOHOBCKOTO, SKCIIOHEHIIHALHOTO,
PaBHOMEPHOTO, HOPMAJILHOTO (IPH U3BECTHOM IUCIIEPCUN) pacnpeesieHnii. IHTepBabl
paccesiHus U IOBEPUTEIbHbIE HHTEPBAJIbI.

[TpoBepka mPOCTHIX U CIOKHBIX CTATUCTUYECKUX TMIIOTE3: KpUTHUECKast 00J1acTh, p-
value, 0THOCTOPOHHHE U JBYXCTOPOHHUE KPUTEPUU, OIIHOKH 1-0ro U 2-0T0 poja, MOITHOCTh
KpUTEpUs, MHO)KECTBEHHbIE CPAaBHEHMUSI.

OCHOBHBIE pacTpeIeICHUs] MaTEMAaTUYECKON CTaTUCTUKU — XU KBaapart, CTbIOJIEHTA,
Ouepa.

[TocTpoeHne TOYHBIX JOBEPUTEIHHBIX UHTEPBAJIOB JJIs TApaMETPOB HOPMAIBLHOTO
pacrpeeneHus ¢ UCI0Ib30BaHUEM paciipeiesieHuid Xu-kBaapaT u CTbroieHTa.

[IpoBepka runores /i napaMmeTpoB HOpMaJILHOTO pacupenenenus. Kpurepuit
Crhro/IeHTa 17151 HECBSI3aHHBIX U CBSI3aHHBIX BHIOOPOK.

Paccrosiaue [Inpcona u Xy KBagpaT KpUTEpUN MIPU IPOBEPKE MPOCTHIX U CIIOKHBIX
TUIIOTE3.

AHanu3 TabauI] CONPSKEHHOCTH.

[IpoBepka runores o BUE 3aKOHa pacrpeaenacHus. Mcnonb3oBanue Kputepus Xu
KBaapar u kpurepus Koamoroposa.

O6mas cxema Merosia HauMeHbluX kBaapaTtoB (MHK). 'eomerpuueckas
naTepnperanuss MHK B nuHeliHON Moneny.

IIpoepka nunerinbix runore3 B MHK.

JIuneitnas perpeccus kak npumep ucnonab3oBanuga MHK. @opmynbl a1 oueHKH
[apaMeTpoB, JOBEPUTEIIbHbIE HHTEPBAJIbI, IPOBEPKA FMIIOTE3 O MapaMeTpax.

OmHOdaKTOPHEIN TUCIIEPCUOHHBIN aHAIN3, Kak 00001eHne 3amaun CThIOICHTA O CPAaBHEHUHT
nByX BbIOOpoK. F oTHOmEeHNe Purepa.

[IpobGnema MHOKECTBEHHBIX cpaBHEHUM, MeToa bordeponn, merox llledde a
0HO()aKTOPHOM JHUCIIEPCUOHHOM aHAITU3E.

ITpoBepka nmpocteix runote3. Jlemma Heiimana [lupcona. [Ipumep - nuHeHBIN
JUCKpUMUHAHT Duiepa.

Merton nocnenoBarenbHOro aHanu3a Banbaa, 1uisi poBEpKU MPOCTHIX THIIOTES.
[IpeumymniecTBa 1 HEIOCTATKH MOCIEAOBATEILHON CXEMBI B CPABHEHHUH C OOBIYHBIM METOJIOM.

MeToq riaaBHBIX KOMIIOHEHT, OpTOTOHANIbHAs perpeccus, rpedHeBas (ridge) perpeccusi.

Mertonp! kaccuUKaIuy JaHHBIX ¢ yuauTeaeM. JINHeWHbIH qucKkpuMuHaHT Duiepa,
SVM, random forest. MeTozs! cpaBHeHus knaccupukaropoB — ROC kpuBbie U KpOCCBATUAALINS.

7. ®OH/1 OLIEHOYHBIX CPEICTB JJIfl IPOBeIeHUs] IPOMEKYTOYHOM aTTecTalun

oﬁyqamumxcsn o AMCHMIIJIMHE
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7.1. Ilnanupyemble pe3yJabTaTbl O0y4YeHHS] O JAUCHHUILUIMHE, COOTHECEHHBbIE C
IVIAHUPYEMbIMH Pe3yJbTATAMH OCBOCHHSI 00pa30BaTeJbHOW NMporpamMmsbl (10 mepuoaam
OCBOCHHMs 00pa3oBaTeJbHOIl INporpaMmsal) — corjiacHo n. 1.3. Hacrosimeidl padodeit
NPOrpaMMbl AU CHUILINHBI.

7.2 Kputepuu, NoKa3aTeJu U NOPSJAOK NPOMEKYTOYHOH aTTeCTANMH 00yUAIOIIUXCS
€¢ HCHOJb30BaHHEeM OaIbHO-pelTHHIOBOii cucrembl. Ilopsimzok mepeBoaa
PefTHHIOBOM OLEeHKHU 00y4aKIIerocsi B TPAAMUMOHHYI0 CHCTEMY OLICHOK.

3 cemecTp
IHopsaaok MPoMeKYTOYHOM aTTecTAlMN 00y4aloIerocsi o JUCHUIINHE (MOIYJII0) B
dopme 3auéra

[IpomexyTouHas arTecTaiys Mo AUCIHUIUINHE (MOIYJI0) B opMe 3a4€Ta MPOBOIUTCS HA
OCHOBAaHUM PE3YyJIbTATOB TEKYIIET0 KOHTPOJIS YCIEBAEMOCTH OOYydYarolerocss B CeMecTpe, B
COOTBETCTBHUU C PACITHUCAHUEM 3aHATHI MO NTUCIUIUIMHE, KaK MPABUJIO HA TOCJIECIHEM 3aHATHH.

Bpewms Ha NOATOTOBKY K MPOMEXYTOYHOM aTTeCTAllMM HE BBIJIEISAETCS.

Kpurepun, nmokazarenu ¥ MOpsSAOK OalsIbHO-pEHTHHIOBOW CHCTEMBI IPOMEKYTOUHOM
aTTecTalui OOYYaIOIIMXCS MO AMCHUUIUIMHE (MOIYJT0) B ¢opMmMe 3ayeTa, a TaKkkKe MOPAIOK
nepeBoJa PEUTHHTOBOM OIEHKM OOydYaromerocss B TPAAUIIMOHHYIO CHCTEMY OIICHOK
ycranaBnuBaeTcs IlonmokeHneM o OalIbHO-PEUTHHTOBOM CHUCTEME TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH M TPOMEKYTOYHOW aTTecTalii OOydJaromuXxcs IO TporpaMMaM  BBICIIIETO
oOpa3oBaHMsi — TporpamMmam OakajaBpuara, MpOrpaMMaM CHENHaJUTeTa, MporpaMmam
MarucTparypsl B GeepaTbHOM TOCYJapCTBEHHOM aBTOHOMHOM OOPa30BATEIBLHOM yUPEKICHUU
BhICIIEr0 o0Opa3zoBanHusi Poccuiickuil HalMOHANBHBINA HUCCIIEOBATEIbCKUN MEIUITHCKUN
ynusepcuter uM. H.W. ITuporoBa Munucrepctsa 3apaBooxpanenust Pocecuiickon ®@enepannu ¢
M3MEHEHUSMU U TOTOTHEHHUSIMH (TIPH HAJTUYUH ).

4 cemecTp

IHopsaaok MpoMeKYTOUYHOM aTTecTalui 00y4aroerocsi o JUCHUIINHE (MO1YJ/II0) B
¢opme 3x3amena:

[TpomexyTouHass aTrecramusi MO JAWCHUIUIMHE (MOIyn0) B QopMmMe SK3aMeHa
OpraHu3yeTcs B MEPHOJ 3K3aMEHALMOHHOM CECCHM COIVIACHO PACIUCAHUI0 3K3aMEHOB, Ha
OCHOBAaHUM PE3yJIbTATOB TEKYIIETO0 KOHTPOJIS YCIIEBAEMOCTH OOY4YaroIIerocs B CEMECTpax, B
KOTOPBIX MpernojaBagach JUCIUIUIMHA (MOYJIb) U PE3YyJIbTaTOB SK3aMEHAIIMOHHOTO UCIIBITAHUS.

[Topsimok gomycka 0OydYaroIIMXCs K MPOMEXYTOYHOW arrecTanuu B (opme 3K3aMeHa,
KPUTEpPHH, TIOKa3aTeld M TMOPSAAOK OaUIbHO-PEUTHHTOBOM CHCTEMBI  MPOMEKYTOUHOU
aTTecTaluu OOydaroluxcs Mo AUCHUIUIMHE (MOAYJI0) B (opMe dK3aMeHa, a TaKkKe MOPSI0K
nepeBofa PEUTHHTOBOM OIEHKM OOydYaromerocss B TPAAUIIMOHHYIO CHCTEMY OIICHOK
ycranaBnuBaeTcs IlonmokeHneM o OalIbHO-PEUTHHTOBOM CHUCTEME TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH M TPOMEKYTOYHOW aTTecTalii OOydJaromuxcs IO TporpaMMaM  BBICIIETO
oOpa3oBaHMsi — TporpamMmaMm OakajaBpuara, MpOrpaMMaM CIENHaJUTeTa, MporpaMmam
MarucTparypsl B GeepaTbHOM TOCYJapCTBEHHOM aBTOHOMHOM OOpPa30BATEIBLHOM YUPEKICHUU
BhICIIEr0 o0Opa3zoBanHusi Poccuiickuil HalMOHANBHBIA HUCCIIEOBATEIbCKUN MEIUITHCKUN
ynusepcuter uM. H.W. ITuporosa MunucrepctBa 3apaBooxpanenust Poccuiickon @enepannu ¢
M3MEHEHUSMU U TOTOTHEHHUSIMH (TIPH HAJTUYUH ).

VYcnoBHBIE 0003HAYCHUA:
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Tuns! koHTposs (TK)**

Tunsl KOHTpOJIA Tun oneHkn

IIpucyrcrBue IT | mammaue coOBITHS

BerimonHenue (00s3aTenbHbI KOHTPoab) | B | muddepenunpoanublii

CTpyKTypa UTOrOBOrO PEUTHHIA MO TUCUHUILIIMHE

Teopust BepOATHOCTH M MaTeMaTHYECKast

Jucuuminna
CTaTUCTHUKA

Hamnpasnenue noaroroBku Menumuackas OMOXUMHUS

CemecTpsl 3 4
TpynoemkocTh cemecTpoB B vacax (Tmci) 108 144
Tpya0eMKOCTh ANCIUIUIMHBI B 9acax 3a BECh MEPHOJ €€ 250
n3ydenus (Tn)
BecoBblie K03 UIHEHTH CEMECTPOBOH PEeHTHHTOBOM 0.67 033
OLIEHKH ¢ yueToM Tpynoemkoctu (Kpoci) ’ ’
Koa¢ppunnent 3xk3aMeHaIIOHHOTO CEMECTPOBOTO 0.7
pelTHHTra 3a BCe CeMECTPhI U3YUEHUS TUCIUITIMHBI ’
Dx3amMeHannoHHbIH K03 pummeHT (K»3) 0,3
CrpykTypa npoMeXyTOYHOH aTtTecTalui B (popme 3K3aMeHa
Koa¢pdunuenr Koapduuuent
. 0JHOTrO0 0an1a B 0HOrO0 0anna
Becosoii CTPYKTYype B CTPYKTYype
Buael paéoter® TK** | Max. | ko3¢dunmeHr, pywype PYyKTyp
®opma Y IK3aMeHALHMOHHOI HTOr0BOI0
NPOMEKYTOYHOM ¢ PeiTHHI0BOI peiiTHHIA 110
aTTecTaluu OLICHKH AUCHHUILIMHE
KonTpons
P n| o 0
HMPUCYTCTBUS
Ok3ameH (J)
Omnpoc yCTHBIN oy B 100 100

HroroBsiii peituHr obydvaromerocs mo gucuumminHe (Moaymoo) (RM%) mepeBoautcs B
TPAIUIIMOHHYIO  IIKAJTy  ONEGHOK  «OTIMYHO»,  «XOPOIIO»,  «YJOBJICTBOPHUTEIHHOY,
«HEYJOBIETBOPUTEIHLHO» B CIEIYIOIIEM MOPSIKE:

- OIICHKA «OTJIMYHOY» BBICTABISIETCS O0YYAIONIEMYCsl, €CIIH UTOTOBBIN PEHTHHT MO TUCIUTUINHE (MOIYIIIO)
(RNU%) naxoaurcs B npeaenax ot 90% no 100%;

- OIIEHKa «XOpOI0» BBICTABISCTCS OOYYArOIIEeMYyCsl, €CIId HWTOTOBBIA PEUTHHT I10
muctumuHe (Moaynio) (Ru%) naxogurces B mpeaenax ot 80% 1o 89.99%;

- OIICHKA «YJIOBJICTBOPHUTEIHHO» BBICTABISICTCS OOYyYalOMIEMyCs, €CIIM HTOTOBBIN
peititunr no quctumuHe (Moayiro) (R1%) naxomutcs B mpeaenax ot 70% mo 79.99%;

- OIICHKa «HEYJOBJICTBOPUTEIHHO» BBICTABISACTCS OOYYAIOMIEMYCs, €CIH HTOTOBBIN
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peutunr no aucruruinHe (Moayo) (RU%) naxonures B npeaenax ot 0% 1o 69.99%.

[TonoxwurenbHble  pe3yibTaThl  MPOXOXKIACHHUS  OOYYAIOMIMMUCS  MPOMEKYTOUHON
aTTECTAIMH 110 AUCIUIUIMHE (MOJYJIIO) - OLIEHKH «OTIUYHO», «XOPOIIO0», «yIOBIECTBOPUTEIHLHO
- 3aHOCATCS B HK3aMEHALIMOHHYIO BEJOMOCTh (PK3aMEHAlMOHHBIN (3auéTHBINA) JUCT) U B
3aYETHYIO0 KHUKKY 00y4aroerocs.

HeynoBnetBoputensHbie pe3yabTaThl MPOMEXKYTOUYHOM aTTecTallud OOyYaromuXcs -
OIICHKA «HEYIOBJICTBOPUTEIHHO» 3aHOCSATCS B 9SK3aMEHAIIMOHHYIO BEIOMOCTh WJIH B
AK3aMEHAIlMOHHBIN (3a4E€THBIN ) JIUCT.

Ecim oOywarommiics Ha dK3aMEH HE SIBWICA B OK3aMCHAIMOHHOW BeIOMOCTH (B
HK3aMEHALIMOHHOM (3a4ETHOM) JIUCTE) JIENIaeTCsl OTMETKA «HESIBKay.

7.3. TunoBble KOHTPOJIbHbIE 32JaHUSl WJIM WHbIE MATepHAJIbl, HeOOX0AUMbIE IJIs
MpPOBeIeHNsI MPOMEKYTOUHOMH aTTeCTAMI

DK3aMeHaIlOHHbIEe OWJIEeThl Ui TPOBEACHHS HK3aMEeHa MO0 JUCHUIUIUHE «TEOpHs
BEPOSITHOCTEM M MareMarhyeckas cratuctuka» 1o crneruanbHoctu 30.05.01 Menuuunckas
OMOXUMHUS:

®DenepanbHOE FOCYJapPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE yUPEkKICHHE
BBICIIIET0 00pa3oBaHust «PocCHiiCKHil HAIIMOHATBHBIA UCCIICIOBATEIbCKHII MEIUITUHCKUNA YHUBEPCUTET
nMenu H.M. IMuporosa» MunucrepcTBa 3apaBooxpanenus Poccuiickoit @enepanuun
(®I'AOY BO PHUMY um. H.U. ITuporoa Mun3apasa Poccun)

Kadenpa Bricreit marematnkn MbO

buaer Ne 1
IK3aMeHANUOHHDIN OnJIeT

0715 NPOBeOeHUs NPOMEANCYMOUHOU ammecmayuu (IKk3amena ,4-i cemecmp)
no oucyunaune «Teopust 6eposMHOCHU U MAMEMAMUYECKASL CMAMUCTIUKAY
no Hanpasienuro no020moeKu (cneyuanvhocmu) « Meouyunckas Guoxumusy

1.ITyacconoBckoe pacnpenenenue. CBs3b ero ¢ OMHOMUAIBLHBIM M HOPMAJIBHBIM PaclpeieICHUSIMH.
2.Xu-kBazapat kpurepuit Ilupcona npu mpoBepke MpOCTHIX U CIOXKHBIX THIIOTE3.

3.Ilpu o0OmydeHNN KIETOK PEHTT€HOBCKHMU JTydaMH 3apErHCTPUPOBAHBI CICAYIOMINE YHCIIAa XPOMOCOMHBIX
HapyLICHUN:

0 - 280 xireroxk, 1 - 75 xierok, 2 - 12 ximerok, 3 - 1 kieTka.

[IpoBepuTh coracyroTcs JI MOIy4YECHHbBIE JAHHBIE C TyaCCOHOBCKUM PAacIIpeeICHUEM, H TIOCTPOUTh

HOBepI/ITeHBHHﬁ HUHTEPBAJI I napaMeTpa IyaCCOHOBCKOI'O paClpeaACICHU.

3asedyrowuii kagpeopoti /Axumor B.H./

®denepanbHOE TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKACHHE
BBICIIIET0 00pa3oBaHus «PoccHiicKuii HAIIMOHATBHBIA UCCIICIOBATEIbCKHIA MEIUITUHCKUIA YHUBEPCUTET
nmenn H.W. ITuporosa» MunucrepcTBa 3apaBooxpanenus Poccuiickoit @eneparun
(®I'AOY BO PHUMY um. H.U. ITuporoa Mun3apasa Poccun)

Kadenpa Bricreit marematnkn MbO

Buaer Ne 2
JK3aMeHaAllMOHHBbIH OuJieT
0JIs1 NPOBEOeHUsL RPOMENCYMOUHOU ammecmayuu (IK3amena ,4-ii cemecmp)
no oucyunaune «Teopusi 6eposmHocmu U MAMEMAMUYECKAs CMAMUCTIUKAY
10 HanpasneHuio N0020moeKu (cneyuarbhocmu) « Meouyunckas ouoxumMusLy
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1. Cny4aiinblie COOBITHS, ONIEPAIIIH HAJ COOBITUSIMH.

2. OneHka BepOsATHOCTH COOBITHS 110 YaCTOTE ero mosiBiieHus. [locTpoeHre JOBEPUTEILHOIO HHTEPBAa IS
BEPOSTHOCTH IO U3BECTHOM YacToTe coObITHsI. [locTpoeHrEe HHTEpBaIa pacCeUBaHUS I YaCTOTHI IO M3BECTHOM
BEPOSITHOCTH COOBITHSL.

3. mmmaHTaIus OIUI0I0TBOPEHHBIX sSHIeKiIeToK. B kaxmoii n3 100 mpoBeneHHBIX onepanuii B MaTKy OBLIH
BBEJICHBI 3 OIIOJOTBOPEHHBIEC AUIIEKIETKU. [lorydeHsl creayromue pe3yapTaTel: B 45 cayJasx HA OgHa U3
SIMLIEKJIETOK HE UMIUIaHTUpoBajack, B 40 - MMIUIAHTUPOBAJACh OJHA, B 13 ciyyasx - Be U B 2 ciayyasx - BCE
Tpu. [Ipeamonaras, 9To ycrenHas AMIUTAHTAINAS KaX IO SHIICKICTKH HE 3aBUCHT OT CYABOBI APYTHX,
MOCTPOUTDH JIOBCPUTEIBHBIN WHTEPBAJ JUIS BEPOSTHOCTH YCIICIIHOW UMILIAHTAIIUHN OJHOW SHIICKICTKH.
CornacyroTcs I IOTYUYCHHBIC PE3YJIbTaThl ¢ OMHOMHATIBHBIM pacipe/elicHueM?

3asedyrowuii kagedpoti /AxumoB B.H./

8. Meronnueckne yKazaHusi 00y4arouMcsi 110 OCBOEHHUIO M CUMILJIMHBI,

OOyyeHre TO AWCHUIUIMHE «TEOPHS BEPOSATHOCTEH W MaTeMaTHYecKas CTaTHCTHKA)
CKJIQJIBIBACTCSI M3 KOHTAKTHOW DPAOOTHI, BKIIOYAIOIICH JICKIIMOHHBIC 3aHSITHS, MPAKTUYECKHE
3aHATUS ¥ KOJUIOKBUYMBI (MOIYJIbHBIE KOHTPOJBbHBIE PAOOTBI COCTOAT M3 JBYX (OpM pabOTHI:
3JEKTpOHHOTO TecThupoBaHusad B cucremMe AOC W BBINOJIHEHUS MHUCbMEHHOW KOHTPOJbHOU
paboThI), CAMOCTOATEIHHON PAOOTHI M MPOMEKYTOYHON aTTECTAIUH.

JlekoHHBIE 3aHATHUS TPOBOAATCS C MUCIOIB30BAHUEM MEJIOBBIX JIOCOK B TPAJAMIIMOHHOM
CTHIIC.

[IpakTrueckue 3aHATHS MPOXOIAT B YUCOHBIX ayAUTOPHUAX. B Xome 3aHATHNA CTYJIEHTHI

3aKPCILIAOT TCOPCTUUCCKUC CBCACHU 151 an/Io6peTa}0T HaBBIKH1 peicHus 3aaad
MATCMAaTUYICCKOT'O U ITPHUKIIAJHOTI'O XapaKTepa..

KonnokBuym sBIs€TCS BaXXHbIM BHJIOM 3aHATHSA, B paMKaX KOTOPOTO IPOBOIUTCS
TEKyIIMA pyOEKHBIM, a TakXKe TEeKyIIMi HTOrOBBIM KOHTPOJb yCHEeBaeMOCTH cTynaeHTa. [Ipu
MOJAFOTOBKE K KOJUIOKBUYMaM CTYAEHTY CJIEAYET BHUMATEIbHO MU3YyYWUTh MaTEpHalIbl JIEKIUNA U
PEKOMEHyeMYI0 JIUTEpaTypy, a Takke NpopadboTaTe 3ajadd, KOTOpble pa30Upanuch Ha
3aHATHSIX WK ObUTH PEKOMEHIOBAHBI JJIsi CAMOCTOSITEIILHOTO PEIICHUS.

CamocrosiTenbHass pa0oTa CTyJeHTa HalpaBl€Ha Ha IMOATOTOBKY K TEKylIeMy
TEMaTU4YEeCKOMY, TEKylleMy pyOeXHOMY M TEKyIeMYy HTOTOBOMY KOHTPOJISIM YCHEBaeMOCTH.
CamocrosiTenbHas paboTa BKIIIOYaeT B ce0s MpopalbOTKy JIEKIIMOHHBIX MaTepHalioB, H3yUYEHHE
PEKOMEH/IOBAaHHOH M0 JaHHOMY Kypcy Y4eOHOW JuTeparypbl, H3ydeHHe HHGOpMAIHH,
myOIMKyeMol B IEpUOAMYECKOI MeyaTH U rpejacTaBieHHoN B HTepHeTe.

9. YueOHO-MeTOANYECKOe, HHPOPMALIMOHHOE H MATEPHAIBLHO-TEXHUYeCKoe
o0ecnmeyeHne JUCHUILIAHBI

9.1. OcHoBHAsl U TONOJHUTEIbHAS JIUTEPATYPa MO IMCUMUILINHE:
Kuuroob6ecneueHHOCTH 00pa30BaTENBHOM MPOTPAMMBI MPECTABIIEHA MO CCHLITKE

https://rsmu.ru/library/resources/knigoobespechennost/

9.1.1. OcHoBHas nuTEpaTypa:

Ne HaumenoBanm ABTOp T'ox u MmecTO Hcnoan3 | Cemec KouanuecTBo

n/n e H31aAHUS yercsi TP IK3eMILISIPOB
npu B 3JIEKTPOHHBI

H3yYeHUH ouoauoT | Wi agpec



https://rsmu.ru/library/resources/knigoobespechennost/
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A TeTOR eKe pecypcos
1 2 3 4 s 6 7 8
1 Teopus Bewurrens KuoPyc, 658

BepostHocTel. | E.C. ;:(T)p., 2018 T. 122 3.4 73
CTHIIHS,
2018 1.
2 | Teopus Konemaes KnoPyc,
BeposiTHocTel | B.A., 2009, 376
U Kanununa cTp. 122 3.4 50
marematudeck | B.H.
ast
CTaTHCTHKA.
3 COopHHK CBENTHUKOB Jlans, 2021,
3a/1a4 1o AA. 448 cTp.
TEOpUHU
BEPOSATHOCTEM,
MaTeMaTHYeCK 1-2 34 48
Ol CTaTUCTUKE
U TEOpUU
CITy9alHBIX
GYHKITHH.
9.1.2. JlomogHUTEIbHAS JIUTEpaTypa:
Hcnoan KoauuectBo
3yercst IK3EMILISIPOB
T'oau npu
Ne
w/n HaumenoBanmue ABTOp MecTo usydyenu | Cemectp B na
H3TaHUS " ouduoTE
paszaeno Ke kagenpe
B
1 2 3 4 5 6 7 8
1 Bsenenue B ®ennep B M.,
TEOPHIO JIuGpokowm,
BEPOATHOCTEMN 2010, 529
U ee CTp. 1 3 20 4
MIPHIIOKEHHS
Tom 1
2 CrpaBoYHUK Pen O.JInowin, | T.1
o V. Jlenepman | M.1989.
HNPUKIATHON 509 ctp. B
CTaTUCTHUKE
T2 122 3.4 SHCKTPOH
M.1990. HoH
526 crp. opue
OcHoBBI | Xactu T, Buibsmc, 2 4
craructuyeck | Tubpumanu | 2020
oro P., ®punman
o0OyueHus: .
AHTEJIEKTYal
bHBIN aHAIU3
JTAaHHBIX,
JIOTUYECKHMN




30

BBIBOJ U
MIPOTHO3UPOB
aHue

8 | Meroauuecku | AKUMOB
e pazpabotku | B.H.,

10 Kypcy [Tarannkun
B

TEOpUHU AM. STEKTDOH
BEPOSITHOCTH 1-2 3-4 P

HOM
u

dbopme

MaTeMaTH4ec
KOU
CTaTUCTHUKE.

9.2. DjeKTpOHHOEe MH(OPMALMOHHOE OOecneuyeHue U NpodeccuoHAIbHbIE 0a3bl
JAAHHBIX

1. OnektponHas 6ubnuoreynas cucrema PHUMY
https://library.rsmu.ru/resources/e-lib/els/
. KoncynsranT crynenta https:/www.studentlibrary.ru/
. OBC «AiiOyxce» https://ibooks.ru/
. OBC «Jlanb» https://e.lanbook.com/
. DBC «FOPAMT» https://urait.ru/
. OBC «IPR BOOKS» https://www.iprbookshop.ru/
. OBC «byxkan» https://www.books-up.ru/
. «Pub Med» https://pubmed.ncbi.nlm.nih.gov/
. «Scopus» https://www.scopus.com/search/form.uri?
display=basic&zone=header&origin=#basic
10. «Web of Science» https://clarivate.com/
11. Wiley Online Library https://onlinelibrary.wiley.com/
12. Poccwiickas rocyaapcTBeHHas oubnuoreka https:/ www.rsl.ru/
13. Poccuiickas HanmoHasabHast Oubnuoteka https:/nlr.ru/
14. Hayunas snextponnas oubnuorexka eLIBRARY.RU https://elibrary.ru/

O 00 1N DN K W

9.3. IlepeyeHp  HMH(POPMALMOHHBIX  TEeXHOJIOTHH,  MCHOJBb3yeMbIX  HPH
OCyLIECTBJICHHH 00pa30BaTeJIbHOIO Impolecca M0 JHCHHMILIMHE, BKJIKYasg IepedYeHb
NPOrpaMMHOro odecrne4eHusi 1 MHGOPMALHMOHHBIX CIIPABOYHBIX CHCTeM (IIPH HAJIUYNH);

1. ABTOMaTH3upOBaHHAs 00pa3oBaTeIbHas Cpeja YHUBEPCUTETA.
2. bamnbHO-peWTHHrOBasi CHCTEMa KOHTPOJIA KadecTBa OCBOCHHS 0O0pa30BaTEIbHOU
IpOTpaMMbl B aBTOMAaTU3UPOBAaHHOM 00pa30BaTeNbHOM CUCTEME YHUBEPCUTETA.

9.4. MaTepuaJbHO-TeXHHYECKOe o0ecneyeHue JUCIUININHBI

Kaxnpiii  oOydaromuiics B TeueHHWE BCEro mepuona oOydeHuss oOecrnedeH
WHAVBUAYAIbHBIM  HEOTPAaHWYEHHBIM  JOCTYIIOM K  JJIEKTPOHHOW  MH(OPMAalMOHHO-
o0pa30BaTeNbHON Cpele yHHBEPCUTETa U3 JIOOOW TOYKH, B KOTOPOH HMEETCS IOCTyH K
nH(pOpPMalMOHHO-TeIEKOMMYHUKAIIMOHHOW ceTn «MHTepHeT» (manee - ceTh «HTEepHET»), Kak
Ha TEPPUTOPUH Y HUBEPCUTETA, TaK U BHE €€.

DnekTpoHHas HH)OPMAITMOHHO-00pa30BaTeNIbHAS Cpe/la YHUBEPCUTETa 00SCIICUYNBACT:

» JocTym K y4eOHOMY IUIaHy, pa0odyeil mporpamme AMCIUIUIAHBI, JICKTPOHHBIM
y4eOHBIM H3JAHUSIM M JJIEKTPOHHBIM OOpa30BaTeIbHBIM pecypcaM, YKa3aHHbIM B paboueit
porpaMMe JUCIHUILIUHBL
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» (QopMHpOBaHHE DJEKTPOHHOTO TOPTHOIMO oOydaromerocs, B TOM YHUCIE
COXpaHeHue ero padoT U OLEHOK 3a ATU PAOOTHI.

[lomemienuss mpencTaBisitoT coOOil y4yeOHblE ayAMTOpPUU [UIsl TPOBEAEHUS Y4E€OHBIX
3aHATHH, NPEeayCMOTPEHHbIE IMPOrpaMMOM CIEIUAIUTeTa, OCHAIIEHHbIE O00OpYyIOBaHHUEM U
TEXHUYECKUMU CPEACTBaMH 00y4eHUs (HOYTOYKH, MyIbTUMEIUHHBINA IPOEKTOP, MPOSKIIHOHHBIN
9KpaH)

[lomemenust U1 caMOCTOSTENIbHON pabOThl 00YYaIOUIMXCS OCHAILEHbl KOMITbIOTEPHOU
TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUEHMS K ceTh «MHTepHeT» M obecredeHuem AocTyna B
AIIEKTPOHHYIO HHPOPMALMOHHO-00Pa30BaTENbHYIO Cpely Y HUBEPCUTETA.

VYHuBepcurer obecriedeH HEOOXOAMMBIM KOMILJIEKTOM JIMIIEH3MOHHOTO U CBOOOIHO
pacrpocTpaHsIeMOro MporpaMMHOTO oOecTiedeHus (COCTaB OmpeneNsieTcsi B pabodeit mporpamme
JUCLUIUIMHBI U TTOAJISKUT OOHOBJIEHUIO IIPU HEOOXOJUMOCTH).

bubnuoreunsiii poHIT yKOMIUIEKTOBAH IMEYaTHBIMU U3IaHUSMU U3 pacuera He MeHee 0,25
9K3EMIUIApa KaKAO0T0 M3 U3JIaHHM, YKa3aHHBIX B pabodeil mporpaMme TUCHMIUIMHBL, HA OJHOTO
00y4YaroIerocst U3 4ucia JIMIl, OTHOBPEMEHHO OCBAMBAIOIINX COOTBETCTBYOIIYIO TUCIIUILIHHY.

OOyuaromumess obecriedeH A0ocTyn (yOaJeHHBI JOCTYI), B TOM 4HCJIE B clyyae
NPUMEHEHUsT DJIEKTPOHHOTO OOydYeHUs, IAMCTAHIIMOHHBIX OOpa30BaTEIbHBIX TEXHOJOTHHA, K
COBPEMEHHBIM MNpo(decCHOHaIbHBIM 0a3aM JaHHBIX M HMH(QOPMALMOHHBIM CIIPAaBOYHBIM
CHUCTEMaM, COCTaB KOTOPBIX OIpejaesseTcss B pabodeil mporpamMme AMCLUUIUIMHBI U MOAJIEKUT
OOHOBJIEHHIO (TIpU HEOOXOTUMOCTH).

OOyuaromumecs: U3 yucia uHBaAMHAOB U jmil ¢ OB3 olecrieyeHbl Me4aTHHIMUA W (HIIN)
3JIEKTPOHHBIMH 00pa30BaTEebHBIMU pecypcaMu B (opMax, aJalTHPOBAHHBIX K OTPAHUYEHUSIM
UX 3/10pOBbSL.

IIpunoxenus:

I. OueHounsle cpencTBa Jisi MPOBEACHUS TEKYIIEro KOHTPOJS YCHEBAEMOCTH
o0yJaronuxcs 1Mo IUCIUTUIHHE.

2. OueHoYHEIE CpeacTBa 1A MIPOBEICHUS MIPOMEKYTOUHOM aTTecTaluu
o0yJaronuxcs 1o IUCIUTUIHHE.

3aBenyromuii kKadeapoi Axumos B.H.

OueHo4YHbIE CpPeACTBA AJsl NMPOBeJeHUs] TEKYLIero KOHTPOJIS YCIeBaeMOCTH O0y4YarIuxcs Mo
JUCHUILIHHE.

Tumnossble 3a1a4u 1o Teopuu BepositHocTH.

1.B teuenmne 10 gHEW ydeHHK IMOCEIIA MIKOIY M 32 ATO BPEeMs IMOIYUHI 5 ABOEK (IT0 OJHOHN B JIEHB) U 6
pa3 mo Jopore IOMOHM BHUJAET YEPHYIO KOIIKY, MpUYeM 4 pa3a MOJy4YeHHE JBOHKM U BCTpEYa YEPHOU
KOIITKA TMPOUCXOAVIIA B OJTHA M T€ XK€ MHU. MOXKHO JIM MPHUIHCATh 3TO ciaydaiiHoctu? ToT e Bompoc,
eCcJIy HaOJII0OaJIOCh 5 COBIAICHUI.

2.JlBeHaauaTh MOIYYEHHBIX 3a oA (IIpU eXXEeJHEBHON e3/1e) ITpadoB 32 HE3aKOHHYI0 HOUHYIO MAPKOBKY
MalllMHBl TPUNLINCh Ha BTOPHUKHM W 4YeTBEpru. MOXKHO M CUMTaTh, 4TO MTpadbl CiydaiHo
pactipenenessl o nHsAM Heaenu? ToT ke BOIPOC MPH YCIOBHH, YTO HU OAWH IITpad HE MpUIIENcs Ha
BOCKPECEHbE.

3.Nmeetca N Touek (N>>1), mpuueM ¢ BeposSITHOCTBIO p (p<<1) Mexay KakJoH mapoil Touek CymecTByeT
CBsI3b (Takas MOJEIbh COOTBETCTBYET ‘‘ciydaitHoMy rpady”’). HaliTH BepoATHOCTH TOTO, YTO CITy4alHO
BbIOpaHHAas TOYKA a) U30JIMPOBaHa, 0) COEAMHEHA TOJIBKO C OXHON TOUKOIA.
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4.B TedyeHwe roma MpH JICUCHWH OJHOH W TOW JK€ HO30JOTHYECKOW (OPMBI paHIOMH3UPOBAHO
MpUMEHSJICST OJMH w3 4-X crmocoOoB Tepanuu. [lepBoHAa4anbHO BCE OHHM pPacCMATPUBAINCH Kak
SKBUBaJICHTHBIE. K KOHITy roma o0Imee YHCIIO OCIOKHCHHHA OKa3aJloCh PaBHO 4, mpudeM 3 W3 HHX
BO3HUKJIH TPH UCIIOJIb30BaHUU criocoba Ne4. MoKHO JH yTBEPKAATh, 4TO crioco0 Nod4 yBEeTHUUBAET PUCK
ocnoxHenuit? Tor ke Bompoc, ecnu a0(!) Hauana HaONIOJEHHH OBUIM OCHOBAaHUS NpEIojaraTh
OOJIBIIMI PUCK TIPH MCTIOIB30BaHNUN criocoba N4,

5.BeposITHOCTh TIPaBUIIBHON TUATHOCTHKH TyOepKyie3a IMpH PEeHTreHOBCKoM obOcnenoBannu — 0.9,
BEPOSATHOCTh OLIMOOYHOM JUAarHOCTUKU TyOepkyse3a y 3mopoBoro denmoeka - 0.03. Jlonst O0JbHBIX
TyOepkynezoMm B nomyisimuna — 0.02. KakoBa BeposSTHOCT TOTO, YTO MHUATHO3 TyOEpKyJe3a y CiaydaiHo
BBEIOPAHHOTO M3 MOMYJISINY YeJIOBeKa OCcTaBeH npasmwibHo? [Ipumenuts Gpopmyny batieca.

6.baiiecoBckuii moaxon K oueHNBaHuto. B smuke copepskurces 10 mapos, u3 koTopbix K — 6enoro nserta.
Bemmunna K mpemnomaraercst cimywaiiHOW, a Bce ee Bo3MoxHBIe 3HadeHns (ot 0 mo 10)
paBHOBepOATHBIMHU (“‘amipuopHoe pacipenenenue”). IlpousBomurcs “ombIT”: M3 smMKa 5 pa3 ¢
BO3BpAIllEHUEM U3BJIEKAeTCA Iap, U KX/l pa3 OH oka3biBaeTcs OenbiM. HaiiTu 3aKoH pacmpeneneHus
Jutst BenmmauHb! K mocite mpoBeaeHus onbITa (“‘armocTepuopHoe pacnpeaeseHue’”).

7.1Ipu mpoBenernu Dkctpa KopmnopamsHoro OmumomorBopeHust (OKO) amOpuoH mociie BBeAeHHS B
MaTKy HUMILIaHTHpyeTcss ¢ BepoaTHOcThI0 p=0.3. OKO cuurTaercss ycnenHbIM, €cld UMIUIAaHTHpYyeTCs
OoIVH UM 1Ba 3MOpuoHa. Kakoe koamuecTBo 3MOPHOHOB HAaJ0 BBOAMTH B MAaTKy, YTOOBI BEPOATHOCTD
ycnemHoro 3aBepuieHuss KO (Ha cragun mmmiantanuu) Obiia MakcumanbHo#? [Ipu pacdere cuurath
VMMIUTaHTAIMHA HE3aBUCUMBIMU COOBITHSIMH.

8.ITo 9 sgetikam ciaydaitHo pacmpenensercss 6 gactur. HalTH BeposSTHOCTh TOTO YTO B OJHOHM sueiike
HaXOASTCS 4 YaCTHUIIBL, 4 B IBYX MO OJTHOM.

9.I1pu Opocannu UrpanbHOW KOCTH MEPBBIA pa3 yucio “6” mosBuiock npu 19-om Opocanun. MokHO 1u
CYHTATh UTPATHHYIO0 KOCTh MPABUIIbHOM?

10.0quH cTOMATOJIOT TIPEIJIOKKI CISAYIONYI0O MOJAENs pa3BuTHsA Kapueca. C omHOW W TOU IKe
BEPOSATHOCTHIO P KaXIblid M3 3yOOB He3aBHUCHMMO OT JApyrux(!) MOXeT OBITh MOPaXKEH KapHUeCOM.
BeposTHOCTB p 3aBUCHT OT KOHIIGHTpanuu (ropa B BOJIE, KOTOPYIO MBIOT JKUTEIIN JAaHHOT'O HACCIICHHOIO
myHkTa. CtoMarosor o0cienoBall MHOTO HACENIEHHBIX IYHKTOB M B KaKIOM ONpPEAENsU JBa YHCIA —
1)nomnro nroseli OONBHBIX KAPUECOM U 2)UHTCHCUBHOCTH MOPAXEHUs (CpefHee Yuciio OOJBHBIX 3yOOB Y
ciy4aifHO BbIOpaHHOTO dYenoBeka). KakoBa MomkHAa OBITh CBA3b MEXKAY STHUMH BEIHYHHAMH, €CITH
CUUTATh MOJECIH BEPHOI?

11.B memOpane umeeTcss n HE3aBHCUMO (YHKIHMOHUPYIOUIMX KaHAJIOB, KaXABIH M3 KOTOPBIX C
BEPOSITHOCTBIO P MOXKET OBITh OTKPBIT U 3aKPBIT C BEPOATHOCTHIO 1-p. Mcrions3ys pa3Hble KOHIEHTPALUH
Onmokatropa KaHajla BEIMYMHY p MOXHO MeHATh oT 0 mo 1. Haiitu cBs3p Mexay aucnepcueit
TPaHCMEMOPAHHOTO TOKa M €ro cpeiHuM 3HaueHueM. (McTopudecku STOT crnoco0 HCHONb30BAICS IS
oIpeeNIeHNs] IPOBOANMOCTH OHOTIO KaHajla U UX OOLIEero 4ncia.)

12.lamukaTopel coObITHII W BhuucieHue MoMeHTOB. [locnemoBatenmpHOcTh M3 N mudp or 1 mo N
Cllyd4aiiHO TmiepecraBisiercs. Haiitm MaTemartnyeckoe oOXujaHue U aucnepcuio umcna mudp K,

LK
OCTaBIIMUXCsA Ha CBOEM MCCTC. HpI/I pacdyeTe BBCECTU UHHAUKATOPLL COOBITHI , IMpeaCcTaBuUB

K=K+ +. . +K, . K =1
- : . Ecnm i-as mudpa ocranmach Ha MecTe, TO HHIAHKATOP , €CIH HET, TO

K =0
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13.PaccMaTpuBaeTCs JIMHEWHBIN MacCHB JJIMHEI n (n>>1). Kaxmas mo3unmsi B MaCCBE ¢ BEPOSITHOCTHIO
P 3aHATa U C BEPOATHOCTBIO 1-p cBoOOaHA. HailTn MaTemMaTHuecKoe OKMAaHHUE sl YMCIIa CETMEHTOB U3
3aHATHIX Mo3uNuH (“kimactepoB”) ¢ muHOM k (k<<n). Yka3aHue - BBECTH B KaXKJIOW MTO3UIIMU UHIUKATOP

X . .
, KOTOpBIA paBeH 1, ecli JaHHAs MO3UIMS MPHHAAICKUT CETMEHTY C JUIMHONH k u 0 B MPOTHBHOM
ciryJae.

14.Hakornenue curnana. [Ipy M3MepeHUN HECITyYaitHOTO CUTHAJIA TIOCTOSTHHOW ()OPMBI LITyM, aJTATUBHO
HakJaJpIBalOIMiicss Ha curHai, B 10 pa3 mpeBbIIaeT MO aMIUIMTyAe CUrHajl. CKOJBKO HAaKOIUIEHWH
U3MEpSIEMOro CHTHala cJledyeT MPOM3BECTH, YTOOBI JOOUThCS OOPATHOTO COOTHOLICHUS: aMIUINTYAA
nryma B 10 pa3 MeHbIe aMIUIUTY /bl IIOJIE3HOro curHaia? Peanusanuu myma CUMTalOTCs] HE3aBUCHMBIMU,
cpeqHee 3HaueHHeE IIyMa paBHO HYJIIO, a €r0 aMIUIUTY/ia MPOIOPLHOHAIbHA C.K.O.

15.3a 30 mer mpakTHKH TepameBT HaOmIomal gBa Cliydas, KOTrJa CepAle MalueHTa pacloiaraioch C
IIPaBOH CTOPOHBI, IPUUYEM 00a ITH Cilydasi BCTPETUINCh €My OCEHBIO OJHOTO U TOT'0 )K€ rosia. MoKHO ju
MPUIHCATh 3TO Cly4YaiHOCTH? Bin3kuii Bompoc, OTBET Ha KOTOPBIM OOBIYHO Ka)KeTCsl CTPAHHBIM: KaKOBO

HanboJiee BEpOsSTHOE PACCTOSIHUE MEXKIY JBYMsI TOUKaMH, BHIOPAHHBIMHU CITyYaifHO Ha HHTEpBAJIC JJIHEI
1?

16.11ycts X - HauMeHbIIad U3 10 HE3aBUCUMBIX CIIy4alHBIX BEIMYMH, PABHOMEPHO PacCIpee/IEHHBIX Ha
otpeske [0,1]. Haittu nms c.B. X IIOTHOCTH BEPOSITHOCTH, MATEMATHIECKOE OKUIAHUE U TUCIIEPCHIO.

17.Jlana mocnenoBaTeNbHOCTh HE3aBUCHMBIX CTAaHAAPTHBIX HOPMAJBHBIX CIIy4aWHBIX BeawduH X(i) ~
N(0,1). Haitftu wmaTemMaTu4eckoe OXHIAaHUE ClaydaiHOi BenmuumHbl X(i), ecau oOHa OoJblie
npeamectByromeit: E( X(1) | X(i-1)<X(i) ) =?

18.B momenmn muddy3un dacTHIa Ha KaXIOM IIare ¢ BepoATHOCThIO 0.5 ocraercs Ha MecTe, C
BeposiTHOCThI0 (.2 cABHWraeTcss Ha JBE €AWHUIBI BIEBO M C BepOATHOCTHIO (.3 BIpaBO Ha HETHIpE
enuHuIbL. HaliT npuOIvKeHHBINH 3aKOH paclpeiecHus JUIsi KOOpAUHAThl YacTuilsl mocie 100 maros,
€CJIM CMETIEHUS TIPEITOJIaraloTCsT He3aBUCUMBIMHU (McTioiib3oBath LIIIT).

19.Haiiti 3aK0H pacrpeeieHus] KBaipaTa PacCTOSHUS MEXKAY IBYMs TOYKaMH, CIIy9aiiHO BEIOpaHHBIMH
BHYTPH N- MEPHOT0 Ky0a ¢ peOpoM paBHBIM euHUIle it n>>1 (ucnonb3oBats LII1T).

20.buner u3 6 undp cuuraicsa “cyacTIMBBIM”, €CIIM CyMMa MEPBBIX Tpex Iudp Obuia paBHA CyMMeE TpeX
rocienaux (Hampumep - “054126). Cumras, uyto Kakmas mudpa HE3aBUCHMO OT APYTHX MPUHUMAET
3HaueHust oT 0 10 9 ¢ paBHOH BEpOATHOCTBHIO, HAUTH BEPOATHOCTH MONYYEHHS CYACTIMBOrO Owmiera
(mpubnmxenHo ¢ nmomomisio LIIT win TOYHO ¢ TOMOIIBIO MPOU3BOASIIEH QYHKIINH).

21.PaccmarpuBaroTcsl MOCIENOBATEIHFHOCTA JUIMHBI N, coctosimue w3 0 m 1. Mexmy AByMsl TaKUMHU
MOCIIEIOBATENLHOCTAMU U3MEPSETCS “MaHXITTEHCKOE paccTosiHue” (CyMMa MoJyJieit pasHocTed udp Ha
OJIMHAKOBBIX TMO3WNUAX). HalTh pacmpeneneHne 3TOr0 PACCTOSHUS, €CIH A0S €IUHUIl B KaxmIou
MOCTIEIOBATEIFHOCTA paBHA P M OHM paclpeielieHbl CIyYallHO W HE3aBUCHUMO Jpyr OT Jpyra
(ucnonszoBats LIIIT).

Tunosble 3agaun no Matematnyeckoii CTaTucTHKeE.
O06o03HaueHus: o — BeNMUMHA OMMOKN 1-0r0 pona (pa3Mep Kpurepus). - BENTHMYHUHA OIIHOKU 2-TO poja.

1. HempepriBHas ciiydaiiHas BeJIMYWHA HMEET paBHOMEpPHOE pacmupenericHue B maTepBaie (0;a).
CpaBHHMBArOTCS IBE OLIEHKN BENIWYHHEI a. B cimydyae Nel oneHkoil siBiisieTcsl yABOSHHOE CpeHee
apudMeTHIecKoe BEIOOPKH, a B citydae Ne2 — MakCUMallbHOE BEIOOpOUHOE 3HaYeHue. Haiitu
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pactpeneneHus omeHok Nel u Ne2 (B ciryuae Nel ucnonszoBats L{I1T). Kakas n3 3Tux IByX OIEHOK
MPENOYTHTEIbHEE U TIOYEMY?

2. CormnacHo HyJIE€BOW TUIIOTE3E CiIyvaifHas BENWYMHA UMEET PaBHOMEPHBIN 3aKOH pacrpeeieHie Ha
uutepsaie [0,5]. [Iposeaero 100 uzmepenuii u cpeanee apuhMEeTHISCKOES BRIOOPKH 0Ka3aJI0Ch PABHBIM
2.91. IlpoBeputs HyaeByro runotesy g 0=0.05.

3. 3a mepBblii rog HaOIIOIEHHUS HA JAHHOM y4acTKe JOPOTH ObUIO 3aperucTpupoBaHo 10 HecuacTHBIX
CIIy4aeB, a 3a BTOpoii rog — 14. Mo)XHO 7T yTBEP>KAATh, 9TO YMCIO HECYACTHBIX CIIy4aeB 3HAYNMO
YBEMUYMIOCH? (CUMTATh, YTO YHMCIIO HECUACTHBIX CIy4aeB UMEET IyaCCOHOBCKOE paclpeaesiCHHeE).

4. Ilpn HaOMIOACHUH HE3aBUCUMBIX PEaIH3aLuil yaCCOHOBCKOM CITy4ailHOI BEJIMYMHBI C ITapaMeTpoM A (
A — cpenHee 3HAUCHUE), HE PETUCTPUPYIOTCS CIydau, KOTJia ciyvdaiiHasi BETMYHHA IPUHAMAET HYJIEBbIC
3Ha4YeHUs (MMeeT MecTo “LieH3ypupoBaHue”). Hanpumep, BMecTo nocnenoBaTeIbHOCTH JaHHBIX
1,2,1,0,0,4 Oynet 3aperucTpupoBana mocienoBatTenbHocts 1,2,1,4. BeiBecTu Gpopmyity 1t OLeHKU
rmapameTpa A, ucrmoiib3yst Merox MomenToB i Meton MakcnmainsHoro [IpaBmonomodus (MeTon
MMII nyuie, Tak Kak TO3BOJISIET JIETKO HAWTH U MPUOIIKEHHYIO (opMyITy A1l JUCTICPCUH OLIEHKH!).

5. CornacHo HyJ€BOM runoTese ciydaiiHas BEJIMYMHA UMEET CTaHIapTHOE HOPMAJIbHOE paclpesieiieHHeE.
[IpoBeneHo NATh HE3aBUCUMBIX H3MEPEHHH, TpUYeM HauOoIIbIIee M0 BeTHIMHE 3HAaYeHHE 0Ka3aJloCh
paBHbIM 2.11. IIpoBepuTh HysneByto runotesy ans a=0.025.

6. CornacHo HyJIEBOH TMIIOTE3€ CIIy4aliHas BEIIMYMHA UMEET CTAaHIaPTHOC HOPMAIBHOE paclpeieiicHHe.
[IpoBeneno nsaTh He3aBUCUMBIX m3Mepermit: 1.86; -1.71; 1.63; -1.61; 1.65. IIpoBepuTs HYIIEBYIO
runote3y i 0=0.05 ¢ MOMOIIBIO pacTpeeIeHus XU-KBaparT.

7. Ilpu nu3aMepeHny BpeMeHH JKU3HU POBOIAIIETO KaHala TOJMYYEeHBI CIEAYIONe 3HaueHHs (B
MuIHCeKyHax): 901, 1570, 849, 2040, 641,1551, 440, 556, 223, 1207, 36, 747, 188, 796, 1980.
[Ipenmomnaras, 9To BpeMs JKW3HM KaHaJIa UMEET JKCIIOHEHIIMAJIbHOE paclpeieNieHre C eIUHCTBEHHBIM
HEM3BECTHBIM IapaMeTpOM, HMEIOIIUM  CMBICIT MaTEMAaTHYECKOTO OKHIAaHHUS BpeMEeHH KU3HHU t0,
HaWTH NOBepHUTENbHBIN HHTepBa A1 t0. CKOIBKO M3MEpeHHH moTpedyeTcs, 9ToObI OleHUTSH t0 ¢
ToyHOCTBIO 0.1 cek ¢ koadduumentom goBepust 0.95?

8. Ilpu o0ONy4YeHHHM KIETOK PEHTITCHOBCKUMHU  JIydaMU 3apErHCTPUPOBAHBI CICAYIONINE YHCIa
xpoMocoMHBIX Hapymenuit: 0 - 280 kierok, 1 - 75 kierok, 2 - 12 xierok, 3 - 1 xierka. [Iposeputs
COrJacyloTCsl JU TMOJIY4YEHHBIE AaHHBIE C ITyaCCOHOBCKHUM PacHpeleiICHUEM, U TOCTPOUTh
JOBEPUTENHHBINA HHTEPBAJI JAJISl ITapamMeTpa MyacCOHOBCKOTO PacIpeeIeHusI.

9. KakoB HEOOXO MBI 00bEM BBIOOPKH ISl TOTO, YTOOBI OIICHUTH YaCTOTY BCTPEUAEMOCTH
JaNbTOHUKOB B MONyJsituu ¢ TouHoCThio 0.1% u HanexHocThio 0.997

10. HoBoe nexapcTBo TecTupyercs Ha BeIOOpKe u3 40 manuenTos. 20 cirydailHO BEIOpaHHBIM MalleHTaM
JlaBajiv JeKapcTBO, a ocTanbHbIM 20 — miane6o. B mepBoii rpyIme cocTosHIE Yay4IIIoch y 8
MAIMEHTOB, a BO BTOPOIl - Y 2. MOKHO JIn yTBEpKIaTh, YTO JIEKAPCTBO MPOU3BOANT 3HAUUMBIH
MOJIOKUTENBHBIN 3 heKrT?

11. IIpoBepka 3axonoB Menpens. [Ipu ckperuBaHy THOPUIOB MEPBOTO MOKOJICHHUS TETEPO3UTOT Aa
Mexy coboit mccieqoBano 100 moTomMKkoB, W3 KOTOphIX 30 OKa3aluCh TOMO3UTOTaMH aa. ABTOP
WCCIIeIOBaHUs YTBEP)KIAET, YTO PE3YJIbTaThl pabOThl IPOTUBOPEUYAT MEHIEIEBCKOMY PACIICTUICHHIO B
otHomenuu 3:1. CormacHbl au BBl ¢ TMM? VI3MEHUTCS JM Balll OTBET, €CIU ObI MCCIIEIOBaHUE
obu10 poBenieHo Ha 1000 noromkax, npuueM 300 u3 HUX ObLIM OB TOMO3UTOTaMH aa?
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12. Ummnaaranus sMoproHoB (DKO). B kaxmoit 3 100 mpoBeeHHBIX ONepauii B MaTKy OBLTH
BBeZieHbl 3 aMOproHa. [lomydeHs cenyronue pe3ynbTaTel: B 45 caydasx HU OJMH W3 SMOPHUOHOB HE
AMITIAaHTHpPOBaJCS, B 40 - IMIUIAaHTHPOBAJICS OAWH, B 13 cydasx - Ba ¥ B IBYX CIydasxX BCE TPH.
[Ipenmonaras, 9To ycrnenrHasi IMIDIAHTAINS KaK0T0 SMOPHOHA HE 3aBUCUT OT CYABOBI IPYTUX, U
BEPOSATHOCTh UMILIAHTAIIUU P OJMHAKOBA, IOCTPOUTH JIOBEPUTEIIbHBIM WHTEPBAJ JIJISl BEJIMYUHEI P.
[IpumeHnTs XU-KBaApaT KPUTEPUNA U TIPOBEPUTH MOJAECTTH.

13.JIuneitnas perpeccus. g Tpex TOUHO U3BECTHBIX 3HaUeHUU Hanpspkenus: 10B, 20B, 30B usmepenst
TpH 3HAYEHUS TOKA, MPOTEKAIOLIETO Yepe3 CONMPOTHUBICHHE, BEIUYMHA KOTOPOrO IIPEAIOoIaracTcs
rocTostHHOM. [lomydeHs! cneayromue 3HadeHns Toka: 1 1MA, 18MA, 35MA. Cautast ommOKHA B N3MEPEHUN
TOKa HE3aBUCUMBIMH U UMEIOIIMMHU OJJHO U TO K€ HOPMAJIbHOE PACIIPENIEIIEHNE CO CPEHUM 3HaYEHHEM
PaBHBIM HYJIIO TIOCTPOHUTH JOBEPUTEIHHBIN HHTEPBAII JJIS1 BEIMYMHBI HEU3BECTHOTO COMPOTHUBIICHHUS.

14 JIuneitasie Tumote3sl B MHK. IIpoBenens! 4 uamepenus yrioB B Tpeyroibanke ABC:

LADE0 00 2570 20 0s
' OH_II/I6KI/I B I/IBMCPCHI/II/I yFJ'IOB HC3aBUCHUMBI U UMCKOT OAHO U TO

K€ HOpMaJIbHOE pacrpeziesieHHe CO CPeTHUM 3HaU€HHEeM paBHBIM HyJ 0. [IpoBepUTh THIIOTE3y O TOM, YTO
TpeyronbHUK ABC sBsieTCS] paBHOCTOPOHHUM.

15.ANOVA. lanst Tpu Be1OOpku:  2,10,11,5; 11,7,14,16; 3,9,12,8. Ilpeanonaras BepHbIMU
MIPEANOCHUTKY 11 BO3MOXKHOCTH nmpuMeHeHnss ANOV A nipoBepuTh TUIIOTE3Y PaBEHCTBA
MaTeMaTUYEeCKNX OKUIaHWH, U B CIIydae, €CIIM TUNoTe3a OyAeT OTBEPTHYTA, IPOU3BECTH MTOTIAPHBIE
CpaBHECHHUSI.

16.00beanHeHre He3aBUCUMBIX KpuTepueB. [locie mpoBepKu HyJIEeBOH TUIIOTE3bI B TPEX HE3aBUCHMBIX
JKCIIEpUMEHTaX MOIy4eHbl cheaytomue 3Hadenns p value: 0.15; 0.08; 0.09. MoxxHO T OTBEPTHYTH
HYJIEBYO TUTIOTE3Y, €CJIM UCTIOIb30BaTh MeTo | Duriepa 11 aHanu3a 0ObEAMHEHHBIX TaHHBIX?

17.I1nanupoBanue o0bemMa BeIOOPKH. KakoB HE0OXOAMMBIN 00beM BHIOOPKH N JIJISL TOTO, YTOOBI

pasImauTH B MpocThie rumoTess: HO: Y~N(O, " =4) u H1: Y~N©2, =4) ¢ pepostrocTIMHI
ommGox ¢ =001 /7 =0.001

, .
18.IIpoBepka mpocThIX TUIOTE3. MI3BECTHO, 4TO B MEMOpaHe KJIETKHU CYIIECTBYET J[Ba THIIA KaHAJIOB — CO
cpeanum BpemeHeM xu3HU 1.0 u 3.0 mcek. Tpu u3mepeHns: BpeMEHHU KU3HU €IUHUYHOTO KaHaa
MIPUBEIH K CIeAyIoMM pe3yabTatam: 1.2, 2.8, 2.2. K xakoMy U3 JaHHBIX JBYX THUIIOB CJ€IyeT OTHECTH
kaHas? KakoBa BepoATHOCTh HenpaBMIbHOH Kiaccudukanun? IIpennonaraercs, 4To Bpemst KHU3HUA
KaHaJOB UMEET HKCIIOHEHIIUANIbHBIN 3aKOH pacipeesieHusl.

19.JIuneitasiit nuckpumunanT @umepa (JIIP). B kauecTBe anbTepHaTHB paccMaTpUBaOTCS ABa
HOPMaJIbHBIX paclpeesieHHs ¢ OANHAKOBOM KOBapHalMOHHONW MaTpuLeil V 1 pa3HbIMU

il .
MaATEMATHYCCKUMH OXXWITAHUIMU 'h :

- - - 1.0 - 4.0 4.0 1.0
Nim 070 Niws ) coe m = ‘.H‘L :‘ ‘ I —‘ ‘
) ’ ) B [ 1.0 2.0

20

[octponts JIA® 1 HaiiTh OIIMOKK KIacCUPHUKALINH.

20.ITocnemoBaTenbHBIN aHAMHM3. PaccMaTpuBaeTcs MOCIEIOBATEIPHOCTS HE3aBIUCUMBIX OIBITOB, B
KOTOPBIX JTUOO TIPOUCXOIUT, THOO HET, coObITHe A. Ecii coOBITHE TPOUCXOIUT, TO HHAUKATOP COOBITUS
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H

paBeH 1, ecu HeT — 0. J{71s1 IByX MPOCTHIX THIIOTE3 f, :P(A)=0.1u " ': P(A)=0.8, u ommbox a=0.05,
=0.05 mpoBecTHu MOCIEIOBATEIBHYIO IPOBEPKY ATUX runore3 st aanueix: 0, 0,0, 1,0, 1,0, 1, 0.
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