MMWHHUCTEPCTBO HAYKH U BBICIIEI'O OBPA3OBAHNS
POCCUMCKON ®EJIEPALIMA

®DenepanbHOE rocy1apcTBEHHOE O10KETHOE 00pa3oBaTeIbHOE YUPEXKICHHE
BhICIIEro 00pa3oBaHUs
«MarHuToropcKHii rocy1apcTBeHHbIH TexHu4eckui ynusepcurtet um. .M. Hocosa»

VYTBEPXJIAIO

Jupexrop UEuC
N.1O. Mesun

17.02.2020 r.

PABOYAS IMTPOI'PAMMA JIUCHUTIJIMHBI (MO YJIS)

METOIHKA ITOJIEBOI'O OITBITA

Hanpasnienue noAroToBKH (CenuaibHOCTh)
20.03.01 TEXHOC®EPHAS BE3OITACHOCTD

HanpagneruocTs (MpoQuiib/crenHan3anis) mporpaMMel
Texnochepnas 6e30nacHOCTh

VYpogens Beiciero o6pazoBanus - GaxaiaBpuar
[Tporpamma 1o Ir0TOBKH - aKkajieMH4ecKkuit 6akanaspuar

®opma 0OyueHHs
ouHast

Uuctutyt/ dpakynsrer MHCTHTYT eCTECTBO3HAHMS M CTAHIAPTH3AIUH

Kadenpa [TpoMbIiIIeHHO#H KOIOTHH 1 6€30MaCHOCTH KHU3HEAESITEILHOCTH
Kypc 4
Cemectp 7

Maruuroropck

2020 rox



Pabouas nporpamma cocrapiesa Ha ocHoe ®I'OC BO no HanpapneHHIo MoaroToBKH
20.03.01 TEXHOC®EPHAS BE3OINACHOCTb (ypoBen» Oakanaspuara) (npwukas
MunoOpuayku Poccun ot 21.03.2016 r. Ne 246)

PaGouas nporpamma paccMoTpena u 0100peHa Ha 3aceianny kadeaps [TpomsiuieHHol
IKOJIOTHH U OE30TIACHOCTH KUZHEACATETHHOCTH
11.02.2020, nporokon Ne 6

3as. kade ALIO. TepsTurckuit

Pabouas nporpamma onobpena meroanueckoi xomuccuneit UEnC
17.02.2020 r. nporokon Ne 6

Ipesncenarens /'7 N.10. Me3un
/4

Pabouas nporpamma cocTaBieHa: @ (-w
nouent kadeaps [TubX]], kana. TexH. Hayk U Z 2t H.H. Crapocrana

7

Penensenr:
3aMecTHTe b HaYaTbHUKA YIIPaBICHHS

OXpaHbl OKpYXarouleH cpeasl 1 W
9KOJIOTHYECKOT0 KOHTPOIIA I.Marauroropcka E.B. Anesckas



JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzanuu B 2021 - 2022
yueOHOM roay Ha 3aceqanuu Kadeapsl [IpombIIeHHOM 5K0NI0THU 1 6€30MacHOCTH

IIporokomor 20 . Ne

3aB. kadeapoii A.IOTTepﬂTHHCKI/H?I

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u 0100peHa s peanuzamnuu B 2022 - 2023
y4eOHOM roay Ha 3aceqanuu Kadeapsl [IpombIIeHHOM 5K0NI0THU 1 6€30MacHOCTH

IIporokomor 20 1. Ne

3aB. kadempoii A.IOTTepﬂTHHCKI/H?I

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3acenanuu Kadeapel [IpoMBIIUICHHON 3K0JI0THH U 0€30I1aCHOCTH

IIporokomor 20 1. Ne

3aB. kadeapoii A.IO._Hepﬂchmﬁ

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3aceqanuu kadeapsl [IpoMbIIIEHHON 3KOIOTHU M 0€30IMacCHOCTH

IIporokomor 20 1. Ne

3aB. kadeapoii A.IO._Hepﬂchmﬁ




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenbto ocBoeHUS AUCHUIUIMHBI «METOJMKA IOJIEBOTO OIBITa» SIBISETCS BOOPYKHUTH
oOyJaeMbIX 3HAHHSIMH, HEOOXOAMMBIMU JUIS TPOBEICHUS HAYYHO-HCCIIEIO0BATEIBCKUX
9KCIIEPUMEHTOB, CUCTEMATU3AIMH HHPOPMAIIMH 110 TEME UCCIIECIOBAHUS U aHAIN3a OTyYEeHHBIX
pe3yibTaTOB HCCIAEAOBaHUSA. A TakKe IOCTPOCHHUS IMPOTHO30B PA3BUTUSI HA OCHOBaHUU
MOJIyYEHHBIX UCCIIeI0BAaHUN

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

Jucuunnuaa MeTtoiMka oJIeBOTO ONBbITAa BXOAUT B BAPUATUBHYIO YaCTh Y4€OHOTO IIaHa
00pa30BaTeIbHOI TPOrPaMMBI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YyMEHHMs,  BJaJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

®dusuka

Marematuka

HNudopmartuka

Teopus pucka u katacTpod

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH JAHHON AUCLUILUIMHBI OyIyT
HEOOXOAUMBI ISl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

[Tpon3BoaCTBEHHAS — MPEAUIITIOMHAS TPAKTHUKA

[ToaroroBka Kk ciaye u cjaua rocyapCTBEHHOTO SK3aMeHa

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHust

B pesynbrare ocBOEHMS AMCUMILIMHBI (MOayis) «MeToAuka I0JIEBOIO OIIBITa»
oOyyaroImuiicst JoKeH 001a1aTh CIeAYOIIUMU KOMIETEHIIUSIMHU:

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00y4eHUs
JIEMEHT
KOMIIETEHIIMH

[TK-15 crnocoOHOCTBIO TPOBOAUTH U3MEPEHUSI YPOBHEN OMACHOCTEH B cpeie OOMTaHuUs,
00pabaTbIBaTh MOJYyYEHHbIE PE3YIbTAThI, COCTABIIATH MPOTHO3bI BO3MOXKHOT'O Pa3BUTHS
CUTyaluu

3HaThb HOpMaTI/IBHLIe HAOKYMCHTBI U MCTOOUKH HGO6XOI[I/IMLIC AJIL UBMCPCHUSA
ypOBHei/JI OIMaCHOCTU U MCTOAWKH COCTABJICHUA ITPOTrHO30B

YMmerb [IproGperaTs 3HaHUS B 001aCTH UCCIIEOBATENLCKUX PA0OT, U3MEPAITH
YPOBHH OIMACHOCTEHN B Cpe/ie OOUTAHUS U COCTABJISATH TPOTHO3BI
BO3MO’KHOT'O Pa3BUTHS CUTYallUU

Bnagers [IpakTuecKMMH HaBbIKAMHU MCIIOJIb30BaHUSI HOPMATUBHBIX TOKYMEHTOB.
Crnioco0amu OLleHMBaHUS 3HAYMMOCTH TOJTYyYeHHON HH(POpMAIUH.
HaBbikamu 0000111€HUS pe3yIbTaTOB

[TK-20 crnocoOHOCTHIO0 MPUHUMATDH YYaCTHE B HAyYHO-MCCIIEA0BATEIbCKUX pa3paboTKax 1o
npo¢ IO NOATOTOBKU: CUCTEMaTH3UPOBATh HHPOPMALIUIO IO TEME UCCIIEI0BaHUH, TPUHUMATh
ydacTue B SKCIIEpUMEHTaX, 00pabaThIBaTh MOJIYUEHHbIE TaHHbIE

3HaTb OCHOBHBIC ATaIIbI MMPpOBCACHUA DKCIICPUMCHTA, KJIaCCI/I(bI/IKaL[I/IIO 3aaad
OKCIICPUMCHTA, MapaMETPhI OIITUMHU3AIUN

YMers [1nanupoBaTh U NPUHUMATH YYaCTHE B IKCIIEpUMEHTaX U 00padaThIBATh
IIOJIyYEHHBIE JAHHBIE

Brnanets HaBbikamu muiaHupoBaHUs, TPOBEACHUS SKCIIEPUMEHTOB U 00paboTKH
MOJIYYEHHBIX PE3YJIHTATOB




4. CTpyKTypa, 00b€EM U colepKkaHNe TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0€MKOCTh JAWCITUIUIMHBI COCTaBIIACT 4 3aueTHBIX eauHMIbl 144 akan. daca, B TOM

qHCIIe:

— KOHTaKTHas pabora — 73 akaJ. Jaca.

— ayaUTOpHas — 72 akaJ. Jaca,

— BHeayIuTOpHas — 1 akaJ. yac

— caMocTosTeNnbHas pabota — 71 akan. gac;

dDopMa arrecTaiuu - 3a4cT

AynutopHast s
o | xonTakTHas pabora E 3 dopma TEKyIIEero
=
N B aKaJl. Jacax 2] Bun KOHTPOJIS
Pazzen/ Tema 3 (B axaz. acax) £ g . p Kon
S 3 ©| caMocToATENBHOM | ycrieBaeMOCTH U
JUCLIATUINHBI 5 B . | KOMIeTeHINU
O g £ paboThI MIPOMEKYTOUHOM
nab. | mpakT. |3 &
Tlex. Z'g aTTecTaluu
3aH. | 3aH. [O 9
1. 1. TlonaTHe O IUTAHUPOBAHUU
JKCIIEPUMEHTA
11 Knaccudpuxarys [Tonroroska N
(rxan 0,5 3 VYcTHbIi onpoc [1K-15
HKCIEPUMEHTOB JIeKIUN
1.2 Maremarudeckass MOHENb IMoaroToBka k N
0,5 3 VYcTHbIi onpoc I1K-15
00BbeKTa UCCIICIOBAHUS JIEKIUN
[Noaroroska k
MPaKTHYECKOU o
1.3 OcHOBHBIE STambI pa%OTe «Bibop VYerHbIi ompoc
[IPOBEACHUS Brimonnenue
poBea 0,5 4,5/4,51| 3 (hakTopos, g I1K-15
IKCIIEPUMEHTAIBbHBIX OBHCH 1x MPaKTHIECKON
UCCIIEI0BaHUI P paboThI
BapbUPOBAHHUS H
HYJIEBOM TOUKM»
1.4  Knaccudukarms — 3amad| 7 IMonroroska N
(rxcart 2 0,5 3 7 VYcTHbIi onpoc [1K-15
JKCIIEPUMEHTA JIEKIUH
[ToaroroBka k
JIEKIHH.
[ToaroroBka k o
A N VYcrTHbli onpoc
MPaKTUYECKOU BhITIOHEHNE
1.5 [TapameTpsl ONTUMHU3AIIH 0,5 4,5/4,51] 3 pabore . [1K-15
MPAaKTUIECKOM
«ITapameTpnl aGOThI
ONITHMH3ALIH 1 p
TpeOOBaHUs K
HUM
[ToaroroBka k o
1.6 ®akTOphI ONITUMH3ALMH 0,5 3 A VYcrHbli onpoc MK-15
JICKIMN
Hroro no pazaeny 3 9911 | 18
2. 2. Usmepenme  ¢usmuecKux
BEJIMYHH
[Moaroroska k
JIEKIUH
Ilonroroska x .
VYerHbIi onpoc
BBINOJIHEHUIO BAIIONHEHIE
2.1 ®uznyueckue n3MepeHus 7105 3/3U 3 MIPAKTUYECKOM npaxTHIeCKOi IK-15
paboTbl paoT!
«®Duznyeckue
BEJINYUHBI ¥ UX
HU3MEpEHHEe»




2.2 OCHOBHBIC TIOHSTHSI TEOPUH

U3MEPEHUH

0,5

3/3U

INonroroska x
JIEKIUN
Ilonroroska
KOJJIOKBUYMY
«3yuenne
®denepabHOTO
3akona PO —@3
«O0 obecnieuennn
€/IMHCTBA
HU3MEpEHUID

YcTHBIH onpoc
Pabora Ha
KOJUIOKBUYME

IK-15

2.3 MetoJpl U3MepeHUH

0,5

ITogroroBka k
JIEKITIH

YcTHBIH onpoc

IK-15

2.4 TlorpeurHocT u3MepeHui

0,5

IToaroroBka k
JIEKIIAH

VYerHbIi onpoc

IK-15

2.5 Maremarnuyeckas

(hopmupoBaHus

pesyipTata u
MIOTPELTHOCTH U3MEPEHHS

MOICITb

0,5

3/31

[Moaroroska k
JIEKIUN
[Moaroroska k
NPaKTHYECKUM
3aHATHIM
«3mepenne
(busnueckoit
BEJINYHHBI.
Maremarmaeckast
o0OpaboTka
pe3yIbTaToB
HU3MEpEeHUID)

VYerHbIi onpoc

Brimonnenue

MPaKTHIECKOMN
paboThI

IK-15

2.6 TlpaBuna
MIpeJICTaBICHUS
M3MEPEHUI

u  (QopMbI
pe3yIbpTaToB

0,5

IToaroroBka k
JIEKIIMH

VYerHbIi opoc

IK-15

HWroro no pazneny

9/911

18

3. 3. DiaeMeHTHI
CTATUCTUKHU

MaTeMaTHYECKON

3.1 CnyyaiiHple BEIMYHHBI U HUX

XapaKTEPUCTUKU

0,5

321

IToaroroBka k
JIEKIIHH
IToaroroBka k
MPaKTHYECKOU
pabote
«XapakTepucTuk
U IUCKpETHON
cIy4yalHOH
BEJIMYUHBI U UX
CBOMCTBa»

YcrHblit onpoc

Brimonnenue

MPAKTUYECKOU
paboThI

IK-20

3.2  3axoHsl

pacnpenenenus| 7
CITy4alHbIX BETUYUH

ITogroroBka k
JIEKIIHH
Pemenue 3amau

YcrHblil onpoc
Pewmenne 3amau

I1K-20

3.3 Bri6opka
XapaKTepPUCTHKH

ITogroroBka Kk
JIEKIIHH

VYcrTHbli onpoc

IK-20

3.4 TlpoBepka CTaTUCTUYECKUX

THUIIOTE3

0,5

321

[Moaroroska k
JIeKIUN
ITonroroBka x
MIPaKTUYECKON pa-
6ote «IIpoBepka
CTaTUCTHYECKUX
THIIOTE3)»

VYeTHBI onpoc

Brimonnenue

MPaKTHYECKON
paboTHI

IK-20

Wroro no pazneny

9/41

12

4, 4, DiaeMeHTHI
aHajan3a

JUCIIEPCUOHHOT'O




4.1 O6mpme cBeneHUs

1,5

45

IToaroroBka k
JICKITUH
ITogroroBka k
TIPaKTHIECKOI
pabote
«Haxoxnenne
YHCIOBBIX
XapaKTePUCTHK
JTIUCKPETHBIX
CITy9aifHBIX
BEJINYUH»

VYcTHBIH onpoc

Brinonnenue

MIPaKTUYECKOU
paboThI

IK-20

4.2 IIpumep
0/1HO(haKTOPHOTO
JIMCTICPCHOHHOTO aHAJIN3a

TIPUMCHCHUA

1,5

4,5

IToaroroBka k
JICKITUH
IToaroroBka k
BBITTOJTHCHHIO
TIPaKTHIECKOI
paboThI
«IIpoBepka
OJIHOPOJTHOCTH
IUCTIEPCUI 1
pacueT qucrepcun
BOCIIPOU3BOIUMO
CTH»

VYerHbIi onpoc

Brimonnenue

MPAKTHIECKOMN
paboThl

IK-20

Hroro no pazpeny

5. 5. Koppensimonnsrii
perpeccHOHHBIN aHAJIN3

u

5.1 TloHaTHE O CTATHCTUYECKOMU
1 KOPPEISINOHHOHN CBSI3H

0,5

IToaroroBka k
JIEKIIMH

VYerHbIi onpoc

IK-20

52 VYcnoBus TNpUMEHEHHS H
3a7a4u
KOPPEJSIIMOHHO-PETPECCHOHHOTO
aHanu3a

0,5

4,5

IToaroroBka k
JIEKIIHH
IToaroroBka k
JIEJIOBOM Urpe
«YcnoBus
TIPUMEHEHUS U
3aJ1aun
KOPPEJSIIIMOHHOP
€rpecCUOHHOT0
aHaJIn3»

YcrHblil onpoc
VYuacTtue B
JIETIOBOM Urpe

IK-20

5.3 [Mapuas JIUHEHHas

KOppemnsius

4,5

IlogroroBka Kk
JICKIIMH
IlogroroBka Kk
MPaKTHUECKOI
pabote
«KoppensauoHHbI
W aHAIIN3)

YcrHblil onpoc

Brinmonnenue

MPAKTUYECKON
paboThI

IK-20

5.4 Craructudyeckoe H3y4eHHUE
KOPPEJSILIMOHHOMN CBS3H

ITonroroBka x
JIEKIIUN

VYcrTHbli onpoc

IK-20

Wroro no pazneny

6. 6.

OKCIICPUMCHTBI

MsHoro¢axTopHbIe

6.1 TTonHbIi
DKCIIEPUMEHT

(axTOpHBIH

4,5

[Moaroroska k
JIEKIIHH.
[Moaroroska k
MPaKTHYECKOU
pabote «Marpuua
IUTAHUPOBAHUS
IKCIIEPUMEHTa»

VYeTHBI onpoc

Brimonnenue

MPAKTHYECKOMN
paboThl

IK-15




IlogroroBka k

JICKIHH. .
VYerHbi onpoc

6.2  JlpoOHBII  (hakTOpHBIHA Hozroroska Beinonnenue

) 1 45 3 MIPAKTUYECKOM 9 I1K-15
IKCIICPHMEHT .| npakruyeckoii

pabote «IpoOHBbIit
. paboThl
(hakTopHBIit
9KCIEPUMEHT

6.3 Ilpumep IpUMCHEHUS TUIAHOB 1 3 IToxroroBka K Vet onpoc K15
[EePBOTO MOPSAKa JICKIAN
HWroro mo pasueny 3 9 9
Uroro 3a cemectp 18 547221 | 71 3auéT
HTOro mo QJUCIUILUIMHE 18 54/221 | 71 3a4€eT TIK-15,I1K-20




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JUia  peanu3zauuu  NpPEeAyCMOTPEHHBIX BUJOB Yy4eOHOHl paboThl B  KauyecTBe
00pa3oBaTeNb-HbIX TEXHOJOTUH B MPENOJaBaHUU JUCHUIUIMHBI «METOoAMKa TOJIEBOTO OIBITa»
UCIOJIB3YIOTCS TPAAULIMOHHAS, UTPOBAs U MHTEPAKTUBHAS TEXHOJIOTHH.

TpaguioHHasi TEXHOJIOTHSI MPEACTABIICHA JICKIIMOHHBIMU 3aHATUSMHU B TPATUIIUOHHON
dbopme, a Takke JTa0OPATOPHBIMHU PAOOTAMH.

WrpoBas TeXHOIOTHA IpeICTaBlIeHa B popMe IEIOBBIX UTP.

WuTepakTuBHAsT ~ TEXHOJOTMS  IpeacTtaBieHa B dopMe  3aHsATHil-Oecen U
3aHATUN-IUCKYCCUM.

6 YueOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4yaroIMXcst
IIpencraBneno B npuiioxeHu 1.

7 OueHOYHBIE CPeACTBA /sl IPOBeeHHs POMEKYTOUHOI aTTecTAlMN
[IpencraBieHsl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneYeHrue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. Cunnusie, H. U. Teopus miaHupoBaHHsl SKCIEPUMEHTA U aHAINU3 CTATUCTUYECKHUX
JIAHHBIX © Y4eOHUK M npakTHKyM uisi By3oB / H. W. CunnsieB. — 2-e u3f., nepepad. u aom. —
MockBa : WHznmatenbctBo IOpaiit, 2020. — 495 c¢. — (Bswicmiee ob6pazoBanue). — ISBN
978-5-534-05070-7. — Tekcr : onektponusii // DBC IOpaiir [caiit]. — URL:
https://urait.ru/bcode/449686 (nara obparuenus: 16.09.2020).

2. Moiizec, b. b. Craructudeckue MeTOABI KOHTPOJS KadecTBa W 00paboTKa
IKCIIEPHUMEH-TAJIBbHBIX JIaHHBIX : yueOHOe nocodue aist By3oB / b. B. Moiizec, 1. B. [lnoTHuKOBa,
JI. A. Pegpko. — 2-e u3n. — Mocksa : UsnatensctBo HOpaiit, 2020. — 118 c¢. — (Bsicmiee
obpasoBanue). — ISBN 978-5-534-11906-0. — Tekcr : anektponssiii // bC FOpaiit [caiit]. —
URL.: https://urait.ru/bcode/457092 (nata obparmienus: 16.09.2020).

3. Tpetbsxk, JI. H. OCHOBBI TeOpUH U MIPAKTUKH 00PaOOTKH IKCIIEPUMEHTAIBHBIX TaHHBIX
. yueonoe nocobue st By3os / JI. H. Tperbsik, A. JI. BopoObeB. — 2-¢ u3., HCIIP. U O, —
Mocksa : UznarensctBo HOpaiit, 2020. — 237 c. — (Bricmee obpazoBanue). — ISBN
978-5-534-08623-2. — Tekcr : omektponusii // DBC IOpaiir [caiit]. — URL:
https://urait.ru/bcode/454093 (nara obparenus: 16.09.2020).

0) lonmotHuTEIBHAS TUTEPaTypa:

1. Crenanos, I1. E. [InanupoBanue sKcriepuMenTa : yaeOHo-MeToquueckoe mocooue / I1.
E. CrenanoB. — MockBa : MUCUC, 2017. — 22 c¢. — Tekcr : anektponHsbiii // Jlanp :
NIEKTPOHHO-OMOIMoTeynass cucrema. — URL: https://e.lanbook.com/book/108113 (mata
obpamenus: 16.09.2020). — Pexxum goctyma: 1uist aBTOPU3. IOJIb30BATEICH.

2. Ionsixosa, H. C. MaTemaTiudeckoe MOJICITMPOBAHNE U TUITAHUPOBAHUE IKCIIEPHMEHTA '
yueOHoe ocobue / H. C. ITonsikoBa, I'. C. [lepsiouna, X. P. denopuyk. — Mocksa : MI'TVY um.
H.D. baymana, 2010. — 33 ¢. — TekcT : anektponHsiii // JlaHb : 371€KTPOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/52060 (nara obparmienus: 16.09.2020). — Pexum
JOCTYTIA: JUIS aBTOPU3. TTOJIb30BaTENEH.

3. Jlonarun, B. }O. Opranumzanus skcnepumenTta: CHUMIUIEKCHOE IUIAHUPOBAHHE
yuebnoe nocobue / B. 10. Jlonarun, B. H. lllymenko. — Mocksa : MUCHUC, 2010. — 46 ¢. —
ISBN 978-5-87623-404-9. — Tekcr : anekTpoHHbIH // JlaHb @ 31€KTpOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/117006 (mara oOpamenus: 16.09.2020). —
Pexxum nocryma: ans aBropus. noab3oBarteneid. Amiep, 0. II. Meronmonoruss m mpakTuka
[UIAHUPOBAHUS dKCIIepuMenTa B Poccuu : monorpadwus / 1O. 1.



https://urait.ru/bcode/449686
https://urait.ru/bcode/457092
https://urait.ru/bcode/454093
https://e.lanbook.com/book/108113
https://e.lanbook.com/book/52060
https://e.lanbook.com/book/117006

Annep, 0. B. I'panoBckuit. — Mocksa : MUCHC, 2016. — 182 c. — ISBN 978-5-87623-990-7.
— Tekcr : onexktponusiii // Jlamp : 37aeKTpOoHHO-OMOMOTeYHass cuctema. — URL:
https://e.lanbook.com/book/93686 (nara obOpamenus: 16.09.2020). — Pexum poctyma: amis
aBTOPU3. MOJIb30BaTEIICH.

4. Cadun, P. T'. OcHOBbl HayuHbIX HucciemoBaHui. OpraHuzanus ¥ IUIAHUPOBAHHE
sKcrepuMenTa | yaeonoe mocodue / P. I'. Cadun, A. U. UBanos, H. ®. TumepbaeB. — Kazans :
KHUTY, 2013. — 156 c. — ISBN 978-5-7882-1414-2. — Tekcr : anektponHsbiii // Jlanp :
JJIeKTpoHHO-OMOmoTreunas cuctema. — URL: https://e.lanbook.com/book/73344  (mata
obpaenus: 16.09.2020). — Pexxum goctymna: it aBTOPU3. [TOJIb30BATEICH.

5. JIykpstaoB, C. . OCHOBBI HH;KEHEPHOTO dKCIIepruMenTa: YdyebHoe mocoowue / JIykbstHOB
C.1., ITanoB A.H., BacuibeB A.E. - Mocksa :M1l PUOP, HUI] NH®PA-M, 2019. - 99 c.: -
(Beicmiee obOpazoBanme: bakanaBpuar). - ISBN 978-5-369-01301-4. - TekcT : 37€KTPOHHBIN. -
URL: https://znanium.com/catalog/product/1020699 (mara oOpamenus: 16.09.2020). — Pexum
JOCTyTA: MO MOJIITUCKE.

B) MeToanyeckune yKazaHus:

1. Psa6uuxoB, M. IO. IlnanupoBanue sKcrmepuMeHTa H 00pabOTKa pe3ynbTaToOB
usmepenuii [Tekcr] : npaktukym / MI'TY. - Marauroropck, 2013. - 141 c. : ui., ructorp., rpad.,
cxembl, Tab. - ISBN 978-5-9967-0379-1 : 62 p. 31 k.

2. PsabunkoBa, E. C. Teopust © TeXHUKAa MHKEHEPHOT'O SKCHEPUMEHTA [DIIEKTPOHHBIN

pecypc] : yuebHO-MeToauueckoe mocodue. - Marautoropck : MI'TY, 2015. - 1 snekTpoH. OmT.
nuck (CD-ROM).

r) [Iporpammuoe obecneuenue u UnTepHer-pecypceni:

IIporpammuoe o0ecneuenne

Haumenoanue 10 Ne noroBopa Cpox aeicTBus IUIIEH3UN
MS Windows 7

Professional(ums  |-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Off_lce 2007 Ne 135 o1 17.09.2007 OeccpovHO
Professional

7Zip cB000HO pacnpoctpansiemoe 110 OeccpouHO

FAR Manager cB0OOIHO pacrpocTpansemoe [10 OECCPOYHO

IIpodeccnonanbHbie 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
Haspanue xypca Cchlika
DnekTpoHHas 0a3za meproanYecKux u3maHuii East View
Information Services, OO0 «MUBUC
HanmonannHas nH(}OpMAITMOHHO-aHATTUTUIECKAS
cucrema — PoCCUICKUI MHIEKC HAYYHOTO LUTHUPOBAHUS
(PUHII)

[MTouckosas cucrema Axkagemus Google (Google Scholar) [URL: https://scholar.google.ru/

https://dlib.eastview.com/

URL:
https://elibrary.ru/project risc.asp

Nudopmanmonnas cucrema - EnqnHoe okHO gocTyna K
WH()OpPMaAIMOHHBIM pecypcam

denepanbHOC roCyIapCTBEHHOE OF0IKETHOE
yupexnenne «DenepanbHblii nHCTUTYT mpoMbinuiennoi|URL: http://www1.fips.ru/
COOCTBCHHOCTHY

URL: http://window.edu.ru/



https://e.lanbook.com/book/93686
https://e.lanbook.com/book/73344
https://znanium.com/catalog/product/1020699
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/

Poccuiickas T'ocymapcTBeHHas OuOIMOTEKA.
Karanoru
DNEeKTpOHHBIE pecypchl Oubmmoreku MITY
uMm. I'.11. HocoBa
®denepanbHbIi  00pa30BaTENBHBIN  MTOPTAI
OxoHomuka. Conuosorus. MeHeHKMEHT
YHuBepcurerckas HH(OpMalMOHHAs CHCTEMa
POCCHUA
MexnyHapoHas HayKOMETpHYeCKast
pedeparuBHas ¥ noNIHOTEKCTOBas O0a3a maHHbIX [ttp://webofscience.com
Hayunbix n3ganuii « Web of sciencey
MexnyHapoaHas pedeparuBHas u
MOJIHOTEKCTOBAs _cIipaBoyHasi 0asza JaHHbIX
MexnynaponHas  06aza  MOJHOTEKCTOBBIX
KypHAJIOB Springer Journals
MexynapoHas KOJUTCKIIUS HAyYHBIX
IIPOTOKOJIOB IO PA3IUYHBIM OTPACISIM 3HAHHIA
9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeyeHne TUCIUTILIHHBI (MOLYJIs1)

https://www.rsl.ru/ru/4readers/catalogues/

http://magtu.ru:8085/marcweb?2/Default.asp

~ |http://ecsocman.hse.ru/

https://uisrussia.msu.ru

http://scopus.com

http://link.springer.com/

http://www.springerprotocols.com/

MatepuraiabHO-TeXHUYECKOE 00ecrIeYeHNE IUCHUIUIMHBI BKIIOYAET:

VYyebHble ayAUTOPUHU U1l IPOBEICHUS 3aHATUI JIEKIIMOHHOTO TUMa MyJIbTUMETUHHbBIE
CpEeIICTBA XpaHEHUs, IepeIayul U MpeAcTaBlIeHus uHpopManuu

VY4eOHble ayauTOpUM JUIsl TPOBEAEHUS MPAKTUUYECKUX 3aHSATUN, TPYNIOBBIX U
WHJIUBUIYAJIbHBIX KOHCYJIbTAlIMM, TEKYIIEro KOHTPOJII M HPOMEKYTOUYHOM aTTecTaluuu
MynbTUMEINITHBIE CPEICTBA XPAaHEHHUS, TIEPEIauu U MPeICTaBICHI HHPOPMALIIH.

Jlocka, MylIbTUMEUNHBIN IIPOEKTOP, DKPaH.

[lomemenuss ans  camocTosTenbHOM — paboThl  oOyuaromuxcst  [lepcoHanbHble
xoMnbroTepsl ¢ maketom MS Office, BeixomoM B MHTEpHET M C JOCTYIIOM B JJIEKTPOHHYIO
nH(POPMaAIIMOHHO-00Pa30BATENBHYIO CPEAY YHUBEPCUTETA

[Tomemenne s XpaHeHMs M NPO(UIAKTHYECKOrO 0O0CIYXKHMBAaHUS y4eOHOTO
obopynoBanus Illkader mns XxpaHeHuss ydeOHO-METOIUYECKOW JOKYMEHTAIMH, Y4eOHOTO
o0opynoBaHus

WNHcTpyMeHTHI 17151 peMOHTa J1Jab0paTopHOTro 000PYA0BaHUS
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IIpunoxenne 1
Y4eOHO-MeTOAMYECKOE O0ecTedyeHHe CAMOCTOSATEIbHOM PadoThl 00y4YaArOINXCSI

BOIIpOCbI AJIA MOATOTOBKH K NPAKTUYICCKUM 3aHATHAM

Ilpakmuueckasa paooma «Bwioop haxmopos, yposueii ux eapvupo8anus u Hyne6o0il
mouKuy

1 Yto Ha3zwiBaeTcs pakTropom?

2 B kakom ciy4ae (hakTop CUMTAETCs 3aJaHHBIM?

3 Uto HOCHUT Ha3BaHKE YPOBHEH (aKTOPOB?

4 B yeMm BbIpaxaeTcs 3HaueHHe (PaKTOPOB MPH IJIAHUPOBAHUH SKCIIEPUMEHTA?

5 Yro moHuMaeTcs 1oj UHTEPBAJIOM BapbUpoBaHUs pakTopa?

6 Kakue TpeboBaHUs yUUTHIBAIOTCS MPU BBIOOpE (HaKTOPOB?

7 Kak BBIOMpArOTCS U KOJUPYIOTCS HHTEPBaJIbl BapbUpOBaHus (akTopoB?

8 UTo yuuThIBaeTCs Npu BbIOOpE MHTEPBAJIOB BApbUPOBAHUS?

9 K yemy npUBOJIUT YBETUYCHHUE WIH YMEHbBIIIEHUE HHTEPBAJIOB BApbUPOBAHUS?

Ilpakmuueckan padoma «Ilapamempor onmumuzayuu u mpedosanus K HUM»

1 Yto noHuMaeTcs noj napaMmeTpoM ONTUMU3aLUN?

2 Yro HazbpIBaeTCs 00JIACTHIO OIPEENICHHs TapaMeTpa ONTUMH3aLUN?

3 Kakumu MoryT ObITh 00JIaCTH ONpeAeeHUs TapaMeTpa ONTUMHU3aluu?

4 B xakux ciaydasx BO3MOKHA KOJIMUYECTBEHHAs OLIEHKa [TapaMeTpa ONTUMHU3ALUH U B YEM
OHa 3aKyrovaercs?

5 Kakue TpeOGoBaHMs yUUTHIBAIOTCS MPU BBIOOPE apaMETPOB ONTUMU3ALIUH?

6 Uto moHMMaeTcs MoJ OJHO3HAYHOCTHIO MapamMeTpa ONTHUMM3ALUU B CTATUCTUYECKOM
cMmbIcie?

7 O0bsicHuTe TpeOOBaHME K MapaMeTpy ONTUMH3AIUU 00 3(H(PEKTUBHOCTH OIEHUBAHUS
(YHKLIIMOHUPOBAHUS CUCTEMBI.

8 Urto nmoapazymeBaeTcs M0J] YHUBEPCATbHOCTHIO U MOJIHOTOW apaMeTpa ONTUMHU3ALUN?

9 Yto o3HauaeT (hu3NYECKH CMBICI apaMeTpa ONTUMH3ALNUN?

Hpakmuuecmm pa60ma «@Du3uyeckue eeUUUHDBL U UX usmepenue»

1. Yro nHaswiBaetrcs ¢usnyeckoit BenuunHoil (PB), mpuectn npumepsl (uznueckux
BEJIMYMH.

2. Yro sBisieTcs BaXXHBIM OTJIMYMTEIBHBIM ITPU3HAKOM H3MepsieMblx OB?

3. Kakne xapakrepuctuku nmeror OB?

4. Kak MOKHO Kauy€CTBEHHO Pa3IN4UTh u3Mepsiemyro O@B?

5. Yro sBIA€TCA KOJMYECTBEHHON XapaKTEPUCTUKON n3MepsieMon @B?

6. Yro 3HaunT Haiitu 3HaueHue OB?

Ilpakmuueckan paboma «Hsmepenue ¢uzuueckoit genuuunvi. Mamemamuueckan
obpadomka pe3yibmamog uzmepenuil,

. Uto takoe nsmepenue?

. Knaccugukarus nsmepenuii o BuaM 1 METOIaM.

. [IpuBeuTe KIacCUPUKALUIO CPEJICTB U3MEPEHUH.

. UTo Ha3pIBaeTCsA METPOIOTMUECKUMHU XapaKTEPUCTUKAMH CPEACTB U3MEPEHUI?
. UTo noHMMaeTcs o1 KJIaccoM TOYHOCTH CPEACTB U3MEPEHUI?

. Kak 0003HauaeTcs kiracc TOUHOCTH U3MEPHUTEIbHBIX TPUOOPOB?

. [IpuBeauTe mocnenoBaTeabHOCT 00PAOOTKU SKCIIEPUMEHTANIBHBIX JaHHbBIX.

. UTo Takoe «[rpoMaxu» U rpyoble MOrpemHOCTH?

. KakoB mopsiiok HCKIF0UEHUS TPYOBIX TIOTPEITHOCTEN ?

O 0 1O\ DN B~ W —



10. Yro Takoe cucremMaTu4eckas morpeurHocTb?

11. Kak MOXXHO UCKJIIOYHTh CHCTEMaTHYECKHE MOTPEIIHOCTH (0 Hayana U3MEPEHHUs, B
npoiiecce u3MepeHus)?

12. Kakuve MeToapl HU3MEPEHU TPUMEHSIOT IIPU OLIEHKE KayecTBa  ChIPbA,
1o1y(haOpUKaTOB U TOTOBOW MPOAYKIIUH?

Ilpakmuueckasa paboma «Xapakmepucmuku OUCKPEMHOU CIYUAUHOU 6ETUYUHBL U UX
ceoucmeay.

3agauya 1. IlogOpackiBaioTcs JBE CHMMETPHUYHBIE MOHETBI, MOJCUUTBHIBACTCS YHCIIO
rep0OoB Ha 00erX BEPXHUX CTOPOHAX MOHET. PaccmaTrpuBaeTcs IMCKpeTHas cilydaiiHasi BelIMYrnHa
XX- gucno BeIMaaeHui repOoB Ha 00erX MOHETaX. 3amucaTh 3aKOH PaCIpeIeICHUs CITyIaiiHON
BeMUMHBI XX, HAUTH ee MaTeMaTUYECKOe OXKHIaHUE.

3apaua 2. /Iga Oackerbonucra aenarOT MO TpU Opocka B KOp3uHYy. BeposTHOCTb
nomajiaHus Juig nepBoro 6ackerbonucra pasHa 0,6, mis Broporo — 0,7. Ilycts XX - pa3HOCTB
MEXIy YHCJIOM VAauHbIX OpOCKOB TEpBOro u BTOporo OackerbonuctoB. Haiitu psin
pacnpeneneHusi, Moay U (YHKIHMIO pacrnpezeneHus cinydaitHoi BenmnuuHbl XX. I[loctpoutsb
MHOTOYTOJIBHUK  pacrpeneieHuss W rpaduk  (yHKOMH — pacmpeneneHus.  BprauciuTh
MaTeMaTHUYeCKOe OXHJAaHWe, AUCIIEPCHI0 M CpelHee KBaapaThyHoe OTKiIoHeHue. Haiitu
BEPOSITHOCTH COOBITHS (—2<X<1)(—2<X<I).

3agaya 3. Yucio HMHOTOPOJAHHUX CYJOB, MPUOBIBAIOIIMX E€XKEIHEBHO IOJ MOTPY3KYy B
OTpEeIeTICHHBIN MOPT — ciaydyaiiHas BenuunHa XX, 3a/1aHHAs! TaK:

012345

01020401010,1

A) ybenurecsh, 4TO 3a/1aH psij pacupeaeneHus,

b) naiigure GyHKINIO pacnpenesieHus caydaiHoi BemnanHbl XX,

B) ecnu B 3amaHHBI JieHb NMpHObIBaeT OoJbllle TPEX CYAOB, TO MOPT OepeT Ha cels
OTBETCTBEHHOCTb 3a W3JE€P’KKH BCJIEACTBUE HEOOXOAMMOCTH HAaHUMAaTh JOMOJIHUTEIbHBIX
BOJAUTENEN U Ipy3uukoB. YemMy paBHa BEPOATHOCTH TOTO, YTO IOPT IOHECET JOIOJHUTEIbHBIE
pacxonbi?

I') HaliguTe MaTeMaTU4eCcKOe OXHUAAaHWE, IUCIEPCUI0 M CpedHEe KBaJgpaTUYECKOe
OTKJIOHEHHE CcITy4yallHOW BeTM4uHbI XX.

3agaua 4. bpocator 4 urpanbasle kocTd. HallTu mMaTeMaTnyeckoe OXUAAHHE CYMMBI
YKClia OYKOB, KOTOPBIE BINAAyT Ha BCEX IPaHsIX.

3agaua 5. /[Boe nmoouepeHO OpOCarOT MOHETY 0 MEpBOro mnosiBieHus repda. Urpok, y
KOTOPOTO0 BbINIAJI TepO, OTy4yaeT OT Apyroro urpoka 1 pyoss. Haiftu MaTemarnueckoe oxxuiaHue
BBIUTPBHIIIA KAXI0I0 UTPOKA.

Hpakmuuecmm pa60ma «Hpoeeplca cmamucmudecKux cunomes)).

3agauya 1. Ha ocHOBaHuU BBIOOPOYHBIX HAOIIOACHUM NMPOU3BOAUTENBHOCTH Tpyna 20
paboTHUIL OBUIO YCTAHOBJICHO, YTO CPEAHEE KBaIPaTUYECKOe OTKIOHEHNE CYTOYHON BBIPAOOTKU
cocrtaisieT 15 M Tkanu B yac. [Ipeanonaras, 4To NpoOU3BOAUTEILHOCTD TPYAa paOOTHUIIBI UMEET
HOpMAaJIbHOE pACIIpPENEICHUE, HA YPOBHE 3HauMMOCTH 0=0,1 mpoBEpUTH rMIOTE3Yy O TOM, YTO
CpelHee KBaJpaTHuYeCcKoe OTKIOHEHUE CYTOYHOM BhIPaOOTKH paboTHUIl paBHO 20 M/4.

3agaya 2. U3 mnaprum, cogepxkamei 2000 neraneif, And HOPOBEPKH IO CXEME
coOCTBEHHO-CTy4aitHON OecroBTOpHOM BBIOOPKHU ObLI0 0TOOpano 200 neraneid, cpeau KOTOPBIX
okazanoch 184 cranmaptasix. Ha ypoBHe 3HaunMocT o =0,05 mpoBEpUTH IMIOTE3Y O TOM, YTO
JIOJISl HECTAHAAPTHBIX JeTajel BO Bcell mapuu paBHa 12%.

3agaua 3. [Ipu obcnenoBanun BbIpaboTkH 1000 paboumx 1exa B OTYETHOM TOAY IO
CPaBHEHHUIO C MPEIBIAYIINM TI0 cXeMe COOCTBEHHO-CIydaiiHOW BBIOOpKH Obu1o oTOOpano 100
pabouux. [lomydensl cienyrommue naHHble (CM. mepBble aBe rpadsl Tabna. 8.1). Ha ypoue



3Ha4yUMOCTH o = 0,05 IpOBEpUTH TUIIOTE3Y O TOM, UTO CpPelHss BHIpaOOTKa pabOYMX BCETO Lexa
paBHa 121%.

3agaua 4. Ha ocHOBaHMHM CHENAHHOIO IMPOTHO3a CPENHAS AebuTOopcKas 3af0MKeHHOCTb
OJIHOTHUIIHBIX IIPEANIPUATHI pernoHa qonkHa coctaButh a0 =120 neH. ex. BeibopouHnas mposepka

10 npennpusTHil 1ana CpeAHIO0 3a10JKEHHOCTh X —135 JIEH. €]1., a CpeiHee KBaAPaTUIECKOe
OTKJIOHEHHE 3aJ10bkeHHOCTH S =20 neH. en. Ha yposue 3Haunmoctu 0,05: a) BBIACHUTH, MOKHO
JIY IPUHSATH JaHHBIN MPOTHO3; 0) HAWTH MOIITHOCTH KPUTEPHSI, €CIIN B IEHCTBUTEIILHOCTH CPEIHSS
JIeOuTOpCKas 3a10JDKEHHOCTh BCEX MPEANpUATHi peruoHa pasHa 130 meH. e.

3agauya S. Ilo ycnoBuio mpumMepa 5 Ha ypOBHE 3HaYMMOCTU 0 BBIICHUTH, MOYKHO JIU
CUYMTaTh, YTO CTAHKH OOJAJAIOT Pa3IMYHON TOYHOCTHIO, €CJIM MMEIOTCSA 4 TOKApHBIX CTaHKa U
OTOOpaHbl COOTBETCTBEHHO 4YeThipe MpoObl oOveMoB: N1=15; n2=18; n3=25; n4 =32, a

S' _g5: 81263 S
BBIOOPOYHBIE JUCTIEPCHH Pa3MEPOB BTYJOK PaBHBI COOTBETCTBEHHO: =8,5; =6,3; =

z
9.3 Y4 =53,

Ilpakmuueckan padoma «Haxodxcoenue 4ucno6vlx XapaKkmepucmukK OUCKPEmHbIX
CAYYAUHBIX 6CTIUYUHN.

1. HenpepbiBHas ciydaiiHas BelNWYMHA, (YHKLIMS paclpelieeHusi, CBOMCTBA (YHKLIUU
pacnpenenenus, rpaduk QYHKIUU PaCHpPEICIICHUs, TUIOTHOCTh PACHpPEICIICHUS, BEPOSTHOCTD
NIOTIAaJaHUsl HETIPEPHIBHOW CIIy4alHOM BEJIMYMHBI B 3aJaHHBI MHTEpBaJl, CBOMCTBA ILIOTHOCTH
pacnpenenenus, unciaoBsle xapakrepuctuku HCB.

2. PaBHOMepHOE  paclipelielieHue  BEpOSTHOCTEH,  YHUCIOBBIE  XApPaKTEPUCTHUKH,
BEpPOSITHOCTh IONAJAAHUS B HMHTEPBA]; HOPMAJIbHOE PACIPEICICHUE BEPOSATHOCTEHM, YUCIIOBBIE
XapaKTepUCTHKU, HOpPMajbHas KpHBas, BEPOSATHOCTh IMONAJaHMs B MHTEPBAN; IIOKA3aTEIbHOE
pacrpeaeieHue BEPOSITHOCTEN, YACIOBBIE XapaKTEPUCTUKHU, BEPOSATHOCTH ITONIAJaHUs B UHTEPBAJL.

Ilpakmuueckasa paboma «llposepka o0nopoonocmu oucnepcuii u pacuem Oucnepcuu
80CNPOU38OOUMOCHIUY

1. C xako#i 11eN1bI0 U KaK MPOBOJISAT OLIEHKY OLTHOKH dKCIIepUMeHTa?

2. KaxoBa 11eb mpoBepKH OJTHOPOJHOCTH AUCTIEPCHI U C TIOMOIIBIO KAKHX KPUTEPUEB OHA
ocyulecTisiercs’?

3. UTo olileHUBAET AHCIIEPCHsT BOCITPOU3BOIUMOCTH?

Ilpakmuueckan paboma «Koppenayuonnwiit ananus

Onpenenure CUly U HalpaBICHUE CBSI3U MEXIY SBICHUSAMH (IIpU3HAKaMH), IPUMEHUB
HEOO0XOIUMBIN METOJ1 pacdyera MeTo/1 (MEeTO1 KBaJpaTOB WM METO PAaHTOBON KOPPEIISLINN).

3amaua Ne 1.

Onpenenure Haaudue CBSI3M, CUJy W HaIpaBleHHWE €€ MEXIYy YypOBHEM OpadHou
MJIOJIOBUTOCTH JKEHILMH U YPOBHEM J0XO0J0B ceMbH. OLIEHUTH JOCTOBEPHOCTH PE3YNIHTATOB,
clienaTh BBIBOIBI.

['pynmel 1o AymeBHOMY CPETHEMECSIYHOMY Koaddument OpauHoil M1010BUTOCTH Ha
noxony (pyo0.) 1000 xeHmuH
Ho 3000 86
3100 -5000 110
5100 - 7000 158
7100 -9 000 25
9100 — 11000 35



https://pandia.ru/text/category/debitorskaya_zadolzhennostmz/

11100-1300 65
13100-1500 142
Cseraze 15 000 125

Samaua Ne 2.

[lpy w3nydeHHH KIMHHYECKOTO 3HAUCHUS ONPEICICHUS AaKTUBHOCTU IIEIOYHON
docdaraszer seiikonuToB (PAJI) mpw OCTpOM HAPYIICHHMH KOPOHAPHOTO KpPOBOOOpAIICHUS
MOJTYYEHBI CIIEAYIONINE JaHHbIC B 3aBUCHMOCTH OT Haudana npuctyna. Onpeneinuts xapakrep u
pa3Mep CBSI3U MEXAY aKTHBHOCTBIO WLIENIOUYHON ¢ocdara3pl B 3aBUCUMOCTH OT JHS Haudaja
MPHUCTYNA MyTEM BBIYUCICHUS KOOPDUIIMEHTA KOPPEIISIUNHI U OIICHKU €T0 IOCTOBEPHOCTH.

®DAJI (B yCTIOBHBIX €]1.) 100 125 125 160 200
Juu ot Havana npuctyna |1 2 3 4 5
3amaua Ne 3.

OnpenenuTs XapakTep U CUILY CBA3H MEKIY YPOBHEM MOJIOYHOM KHCIOTHI B KPOBH (MT %)
U JUINTENbHOCTBIO OXJIAXKJEHUS opraHusMa (2 4aca eXeIHEBHO) IyTEM BbIYUCICHUS
K03 puLIMEeHTa PAHTOBOI KOPPEJISALUU U OLIEHKH €r0 JOCTOBEPHOCTH.

Jum oxnaxnaenus, X |1 2 3 4 5 6 7 8 9 10

MormnouHast 70 (70 |72 |71 85 |89 |87 |90 |95 |93

kuciora, Mr %,Y

3amaua Ne 4,

[Tpu u3mydeHuu XoNepsl MOTYUHIN CIEAYIONIME TaHHbIe O JETaTbHOCTU B 3aBUCUMOCTHU
oT Bo3pacta. OmpeeuTh XapakTep U pa3Mep CBS3M MEXIY BO3PACTOM U JICTATHHOCTBIO MPH
XoJiepe MyTEM BbIYHCIeHUS K09 (pHIIMeHTa paHTOBOM KOPPESIIIMK U OIIEHKHU €T0 JOCTOBEPHOCTH.

JletanpHoCcTb Ha 100 1,4 2,5 3,6 3,6 8,0

3200JIE€BIINX

BospacThas rpymnma (B 20-29 30-39 40-49 50-59 60 et u

rojax) cTapiie
3amaua Ne 5.

[Ipy wu3MyyeHHH 3aBHCUMOCTH CKpPBITBIX IEPHOAOB peakiuu (OTBETOB) HEHPOHOB
MO3K€UKa B M/CEK MpH pa3/IpakeHUHN 3pUTEIBLHOTO TPAKTA OT INTyOMHBI OTBEACHUS B MM (OTIBIT Ha
KOIIKaX ) MOJIy4€EHBI CIIeIyIoIIMe faHHble. ONpeaenTh XapakTep U CUITy MEKTy BpEMEHEM OTBETa
U NIYOMHOM pa3jpa)keHus MyTEM BBIYUCIIECHUS KO3(DPUIEHTa paHTOBOM KOPPESIINU U OLIEHKU
€r0 J10 BEPHOCTHU.

MM 1,5 1,2 1,0 0,7 0,6 0,4 0,3
M/cek 3,0 3,5 3,0 45 55 0,6 0,7
3amaua Ne 6.

Ornpenenure HaNM4KUe KOPPEIALUOHHON 3aBUCUMOCTH, CUITY U HAIIPABJICHUE CBSI3U MEXKIY
YUCJIOM JIETeH B CEMbE W KOJMYECTBO MPOMYIICHHBIX JKCHITWHON pabounx THEW Mo yXoay 3a
001pHBIM pebEHKOM. OTICHUTE JOCTOBEPHOCTH MOTYYCHHBIX PE3YIbTATOB.

Yucno nerei B ceMbe KonngecTBo mpomnyiieHHbIX pabounx aHei (B

IIoKa3aTeiiax Hal"J'IHI[HOCTI/I)

Her 100
1 108
2 112




3 128
4 125
5 u Oostee 130

3amaua Ne 7.

Ornpenenure HATMYKUE KOPPEISALUOHHON 3aBUCUMOCTH, CUITY U HAIIPABJICHUE CBSI3U MEXKTY
YPOBHEM MEPTBOPOXKIAEMOCTH U Beca pebEHka mnpu pokaeHUH. OUEHUTbh JOCTOBEPHOCTH

MOJIYYCHHBIX NTaHHBIX, CACIATh BHIBOJBI.

Bec npu poxxaenuu (T) MéptBopoxaaemocts (Ha 1000 pooB)
3000-3499 10,8
3500-3999 10,1
4000-4499 19,2
4500-4999 54,9
5000 u BbILIE 40,0

3amaua Ne &.

Onpenenure HAIMYME KOPPEISILIMOHHON 3aBUCUMOCTH, CHJTY U HallpaBJIEHUE CBSI3U MEXKTY
YPOBHEM MEPTBOPOXKJAEMOCTH M Beca peOEHKa npu poxaeHHH. OLEHUTbh JOCTOBEPHOCTb

MOJIYYCHHBIX JaHHBIX, CACJIATh BHIBOBI.

Bec npu poxaenuu (T) MéptBopoxaaemocts (Ha 1000 poaoB)

Jo 1500 137,2

1500-1749 86,0

1750-1999 35,6

2000-2249 44,2

2250-2499 18,0

2500-2749 12,0

2750-3000 7,2

Samgaua Ne 9.

OHpC,I[CJ'II/ITC HaJIM4Yunuce KOppCJ’IHL{HOHHOﬁ 3aBUCHUMOCTH, CUJIY U HAIIPABJICHHUEC CBA3U MCKIY
YACIBHBIM BECOM POAOB HA JI0OMY, B CEILCKOM MECTHOCTH B 3aBHUCHMOCTH OT pacCTosdHuA 10

Onvpkaiiniero je4e0HO-NpopHIAKTHIECKOTO YU

CIKACHU S, UMCIOIICTO POAUIILHBIC KOMKH.

Paccrostaue no Ommkaiiiiero JIITY (km) Y aenbHbIN Bec poioB Ha oMy (B % K 001eMy
YHCIIy POJIOB) B IaHHO MECTHOCTH

o 2 xm 0,2
2-4 1,0
S5-7 4,0
8-10 6,2
11-12 7,5
13-15 9,0
16-18 8,5
19-20 9,3
Csprie 20 11,0




3agauaa Ne 10.
Onpenenure HATHYKE KOPPEISIIMOHHON 3aBUCUMOCTH, CHITY U HAaIIPaBJIICHUE CBSI3H MKy
TOJIIIUHON YTOJBHOTO TUTACTa M YPOBHEM 3a00JIEBAEMOCTH IIAXTEPOB TUMEPTOHUYECCKOU
00se3upr0. OICHUTE JTOCTOBEPHOCTH IMOJIYYCHHBIX PE3yJIbTaTOB, CIEIANTE COOTBETCTBYIOLIUE

BBIBOJBI.
Ne mraxTel | TonmuHa miacta (B M) 3a00J1eBa€MOCTh THIICPTOHNYECKON 00JIC3HBIO
(1a 1000 maxtépoB)
1 0,6 3,5
2 0,8 4,2
3 1,0 5,6
4 1,2 6,3
5 14 74
6 1,5 8,9
7 1,6 10,0

3amaga Ne 11.

Onpenenure HATMYNE KOPPEISILIMOHHON 3aBUCUMOCTH, CHITY U HAaIIPaBJICHUE CBSI3U MEXKTY
3HAYCHHEM CPETHEMECSUYHON TeMIIEpaTyphl BO3/1yXa B TEUCHHE rojila U YpOBHEM 3a00J1I€Ba€MOCTH
WH(GEKIUSIMH BEPXHUX [bIXaTeNbHbIX myTed mo wmecsmam Ha 10 000 >xutenei. Ouenure
JIOCTOBEPHOCTD MOJIYYCHHBIX JAHHBIX, CACJIATE BHIBOIBI.

Mecsupl CpennemecsuHas 3aboneBaeMOCTb HHPEKIUSAMHI BEPXHUX JBIXaTEIbHBIX
TeMIiepaTypa Bo31yxa, C? nytei o MecsuaM (Ha 10000 sxureneit)

SHBapb -1,1 1,6
®deBpanb -7,6 1,23
Maprt -5,8 1,14
Anpens -4,1 1,13
Mait +13 1,12
Uronb +14,9 1,02
Hrons +18,8 0,91
ABrycr +15,6 0,82
CeHTs0pb +9 1,06
OxkT1s0pB +6 1,22
Hos6ps -1 1,33
Hexabpb -1,7 1,4

3amgaya Ne 12.
Onpenenure HATMYKE KOPPETSIUOHHON 3aBUCUMOCTH, CHITY M HAIIPABJIEHUE CBSI3H MEXKTY
CTa)keM paboThl W 4YacTOTOM TOHIKEHUs chayxa. OIEHUTE JOCTOBEPHOCTh IMOJYUYEHHBIX
pE3YyJbTATOB, CACIANTE BBHIBOIBI.

Crax paboTsl (rofsl) YacroTa nonmxenus ciayxa (Ha 100 Tkauunx)
Jlo 1 rona 1,0
1-4 10,0
5-9 25,0
10-14 50,0




15-19 55,0
20-24 70,0
25-29 75,0
30 et u OoJtee 75,0

3amaua Ne 13.

Ornpenenure HaTMYKUE KOPPEISALUOHHON 3aBUCUMOCTH, CUITY U HAIIPABJICHUE CBSI3U MEXKITY
CTOMMOCTBIO COJICPKAHUS KOMKH B TOJT U MOIITHOCTH OOJIBHUIIBI (CPEIHSS CTOMMOCTD IMPUHATA 32
100). OreHnTe TOCTOBEPHOCTD MOJTYUYCHHBIX PE3YIbTATOB, CACIANTE BBIBOIbI.

Uucno koek B 6oibHUIE | CTOUMOCTB COICpKAHUS KOWKH B (TTOKA3aTENN HATJISIHOCTH) TOJ
50 85
35 87
25 90
15 95
10 115
5 145

3amaua Ne 14.

Ornpenenure HATMYKUE KOPPEISALIUOHHON 3aBUCUMOCTH, CHITY U HAIIPABJICHUE CBSI3U MEXKTY
CTaXeM paboThl UM YACTOTOM MOHIKEHUS CciayXa y KOTedbIIUKOB. OIIEHHTE IOCTOBEPHOCTH
MOJIYYCHHBIX PE3YJIbTATOB, CJCIANTE BBIBOJIBI.

Crax paboTbI (ro/ibl) YHucno M1 ¢ HOPMAIBHBIM CITYXOM
Jo 1 rona 99,0
1-4 50,0
5-9 76,3
10-14 33,0
15-19 20,0
20-24 10,1
25-29 8,7
30 u Gonee jeT 4,7

3amaua Ne 15.

[Tyrém BhrUmCcIcHUS KOd(D(PHUIIMEHTa PAHTOBOW KOPPEIISIIMH OTPECIIUTEL XapaKTep U CHITY
CBS3M MEXIY BO3pPAaCTOM M KOJIMYECTBOM TOCHUTAIM3UPOBAHHBIX OOJIBHBIX C CepIeHHOMN
HEJ0CTATOYHOCTBIO, OIICHUTH JOCTOBEPHOCTH KOd((DHUIMEeHTa KOPPEIIAIINH, C/IeTIaTh BEIBOJIBI.

Bo3spacrtras rpynma (B rogax) Ywucio 60JBHBIX ¢ CePACYHON HETOCTATOYHOCTHIO
Ho 20 ner 12
20-29 24
30-39 30
40-49 23
50-59 26
60 et u BhIIIe 31

Ilpakmuueckana paboma «Mampuya ni1anupo6anus IKCnepuUMeHma,
1 Kakoii SKCTIepUMEHT Ha3bIBACTCS TOJHBIM (PaKTOPHBIM?




2 Kak Ha3bpIBarOTCs CTOJIOLBI M CTPOKH B MaTpHIIE TUIAHUPOBAHUS?

3 HazHaueHue U MOCTPOCHHUE MAaTPHULL INTAHUPOBAHMSI KCIIEPUMEHTA.

4 Kak MOXHO Tpaduuecku u300pa3uTh (HakTOpHOE MPOCTPAHCTBO U IUIAH SKCIIEPUMEHTA
npu k=2 u k=3?

5 Ilpuemsl orpeiesieHus BCeX BO3MOXKHBIX KOMOMHALIUN YpOBHEH (pakTOpOB.

Ilpakmuueckasa paboma «/[poonulii hakmophwlii IKcnepumenn)

1. B 9em cyImHOCTh IIIaHupOBaHusA SKcriepuMenTa? [losicHuTe pasHULly MEXy aK-
TUBHBIM U [TACCUBHBIM 3KCIIEPUMEHTOM.

2. Kakue 3agaum pemaet Teopus INIAHAPOBAHMSI dKCIIEpUMEHTA?

3. Uto Takoe GakTOpbl ONTHMU3ALUHI U KaKhe TPEOOBAaHMS K HUM MPEIBSIBIAIOTCA?
Kak BbIOpaTh ypoBHU BapbUpOBaHUs (PAKTOPOB?

4. Kakue TpeOoBaHUS MPEIbABIAIOTCSA K TapaMeTpaM ONTUMHU3ALUH?

5. B ueMm cymnocts PO u kakue MM OH NO3BOJISIET HCCIIE0BATH?

6. Kakyro 001acTh OIUMCBHIBAET YPAaBHEHUE PETPECCUH, TIOTYUEHHOE C IIOMOILBIO
JD3, u B Kakux rpaHULIaX €ero MOKHO UCIIOJIb30BaTh?

7. UTo TaKoe B3auMoJieiicTBUE (PAKTOPOB M CKOJIBKO UX MOXKET OBITh B JIDD?

8. B uem cymHoCTb M LienH CTaHJapTU3auy Macitada ¢pakTopoB?

9. Kak cocraBisieTcss 1 KakuMu cBoiicTBaMu o0sagaet MIT JIdD?

10. Yro Takoe reHepaTop IUlaHa U U3 KaKuX cOOOpakeHUil OH BbIOMpaeTcs?

11. Yro Takoe KOHTPACT IUIaHA M YTO TAKOE 0000MIArOIN KOHTPACT?

12. Yro Takoe cMEIaHHOCTh OLIEHOK K03()(PULIMEHTOB perpeccuu 1 Kak ee HauTu?
13. KakoB nopsj0K IOCTaHOBKH OMBITOB Iipu [1DD?

14. Kak npoBepuTh BOCIIPOU3BOJUMOCTD OIBITOB?

15. Kak paccuntars oneHKH K03()(PUITMEHTOB pErPeCCHOHHOTO YPaBHEHHS?

16. Kak npoBepHUTh CTATUCTUUYECKYIO 3HAYMMOCTb OLIEHOK KO3((UIIMEHTOB perpec-
cun?

17. Kak mpoBepuTh a1IeKBaTHOCTh NOITy4eHHOH MM?

18. Kak nepeitu kK HCXOAHBIM (PU3UUECKUM NEPEMEHHBIM?

19. IlpoBenure cpaBHUTENBHBIN aHaMN3 [1DD u JJD3.



IIpunoxenne 2

OueHovHbIe CpeaCTBA /1JIs1 MPOBeAeHHUs POMEKYTOUYHOI aTTeCTAlNU

a) [lnanupyembie pe3y/ibTaThbl 00yUYeHUS U OLlEHOYHbIE CPeICTBA JIsl POBEAEeHUs IPOMEKYTOYHO! aTTecTalnm:

CTpyKTypHBIH
PYKTYP [Tnaaupyemblie pe3ynbTaThl
3JIEMEHT OueHouHbIe CpECTBA
0o0y4eHus
KOMIICTCHITHH

ITK-15 coco®
COCTABJIATH I

DOTHO3bI BOSMOKHOI'O PAa3BUTHHA CUT

HOCTHIO IPOBOAUTDb UBMEPCHUSA ypOBHeﬁ ONacHOCTEl B cpeae OﬁI/ITaHI/Iﬂ, OﬁpaﬁaTblBaTb IMOJIYYC€HHBbIC pE3yJ/ibTaThbl,

anuu

3HaTh

HopMmaruBHbIE TOKYMEHTBI U
METOJUKHA HEOOXOUMbIE AJIs
M3MEPEHHUS YPOBHEW OMACHOCTHU U
METOJAMKHU COCTaBJIEHUS IPOTHO30B

1. [laiiTe onpeneneHune 3KCepuMeHTa.

2. Kakue BoImpochl periaer miaHupOBaHUE SKCIIepUMEHTa?

3. Knnaccugukanus 3KCriepuMeHTOB.

4. [laiiTe onpeeneHne MaTeMaTuyeCcKoi MOJIe 00bEKTa UCCIIEIOBAHNS.
5. Uto Ha3BIBAIOT (haKTOpaMu, 00JIaCThIO orpeneicHus (pakTopoB?

6. Uto Ha3bIBalOT (DYHKIIMEH OTKJIMKA U TOBEPXHOCTHIO OTKJIMKA?

7. Buzibl MaTeMaTH4ECKUX MOJICIICH.

8. IlepeunicnuTe TANBI MPOBEICHUS IKCIIEPUMEHTAIBHBIX UCCIETOBAHHIA.
9. IlepeuncnuTe OCHOBHBIC 33a491 YKCTIEPHIMEHTA.

10

I1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

. JlaiiTe onpeneneHue napaMmeTpa ONTUMH3ALIH.

[lepeuncnure TpeboBaHMsl, MPEIbABISIEMbIE K TAPAMETPY ONTUMU3AIIH.

UYro Ha3pIBatOT 00OOIIEHHBIM TAPAaMETPOM ONTHMU3ALUU?

Ha3nauenne nikasel keaareaIbHOCTH.

N300pa3ute KpUBYIO JKeIaTeTbHOCTH.

TpeboBanus, npeabsBiIsieMble K GpakTopam.

Uto Ha3bIBAIOT YPOBHSAMHU (aKTOPOB M HHTEPBAJIOM BapbUPOBaHUS (PaKTOpoB?

Kakue orpanndenust HeoOX0UMO YUUTHIBATh IPHU BHIOOpE UHTEpBAJIa BapbUPOBAHUS?
Kak 3aBHCHT KOJTMYECTBO OIMBITOB B 3KCIIEPUMEHTE OT YHCIIa YPOBHEH (PakTOpOB?
JaiiTe onpenenenne GakTOPHOTO MPOCTPAHCTBA

Haiite onpeneneHre GU3NIECKON BETUUMHBI.

[lepeuncnrre OCHOBHBIE TUIIBI PU3NYECKUX BETHYMH. J[aliTe XapaKTEpUCTUKY KaKIOMY

THUTTY.

22
23

. [lepeuncnure MeToabl NI3MEpeHUN. JlaiiTe XapaKTEPUCTUKY KaXIOMY METOTY.
. UTo Ha3bIBaIOT NOTPEIIHOCTHIO U3MEPEHUN?




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINH

[Tnanupyemble pe3yabTaThl
00y4eHus

OneHouHble CpeCTBA

24. Knaccudukanus morpenrHocteit mo ¢gopme KoJIUIECTBEHHOTO BEIPAKEHUS.

25. Knaccudukanus NorpemHocTe o XapakTepy UX MOBEICHHUS BO BPEMEHH.

26. Kimraccudukanust morpemHocTe mo NpuinHe BOSHUKHOBEHUS.

27. Maremaruueckas MOJIeIb pe3yabTaTa U3MEPEHMSL.

28. Maremarnueckasi MOJI€Ib OTPEUTHOCTH U3MEPEHUSI.

29. OcobGeHHOCTH A IUTUBHON U MYJIBTUIUIMKAaTUBHON COCTaBIISIOUINX MOTPEIHOCTH
U3MEpEHHUS.

30. Kak npaBHJIbHO 1OJIKEH OBITH IIPEJICTABIECH PE3YNbTAT U3MEPEHUI?

31. ChopmynupyiiTe npaBuiia OKpYIJIEHUS YUCIOBBIX 3HAYEHUH pe3ylibTara U3MEpeHHsL.
32. Yro Ha3bIBalOT GYHKIMEH U TUIOTHOCTBIO paclipeesieH s CIy4aiHOW BETMYMHBI?

33. JlaiiTe onpeneneHre MaTeMaTHYEeCKOr0 OXKUIaHUs U IUCIIEPCUH CITy4aiiHOW BEJIMYUHBI.
34. OCHOBHbIE 3aKOHBI paclpeAeseHus Cly4aiiHON BEIMYUHBI, IPUMEHSEMBIE ITPU
IJITAHUPOBAHUM SKCIIEPUMEHTA. YNCIIOBBIE XapaKTEPUCTUKHU 3TUX 3aKOHOB.

35. JlaliTe onpeneneHus reHepanbHON COBOKYITHOCTH, BBIOOPKH.

36. XapakTepHCTUKHN TOUEYHOHN OLIEHKH U KPUTEPUU €€ Ka4eCTBa.

37. luTepBanbHast OLEHKA U TOBEPUTEIbHBI HHTEPBAJ.

38. UTo Ha3bpIBalOT cTaTUCTHUECKOM runore3oi? [lapamerpuueckre nu HemapaMeTpUuecKue
TUIOTE3BI.

39. IloueMy OCHOBHYIO THIIOTE3Y Ha3bIBAIOT HYJIEBOU?

40. Yto Ha3bIBAIOT YPOBHEM 3HAYUMOCTH U 00JIACThIO MPUHATHS THIIOTE3bI?

41. JlaiiTe onpenenaeHne CTaTUCTUYECKOTO KpUTepus. YTo Ha3bIBAIOT MOILITHOCTHIO KPUTEPHS?
42. IlepeuncauTe 3Tansl IPOBEPKU TMIIOTESBI.

43. YTo OTHOCAT K OIIMOKaM MEPBOTo U BTOPOTO POAA U KaKOBa BEPOATHOCTH UX COBEPIIUTH?
44. 3apaua, penraeMas IIpyu MPOBEPKE TMIIOTE3bI O 3aKOHE PACIIPENEITICHHUSL.

VYmMmern

[TproGperaTh 3HaHUS B 00IacTH
UCCIIEIOBATEIbCKUX PadoT,
MU3MEPATHh YPOBHHU OMACHOCTEM B
cpeze oOUTaHMs U COCTABIIATh
IIPOTHO3bI BO3MOKHOTO Pa3BUTHS
CUTYalluu

3agaua 1. Ha myTtu nBukeHust aBTOMaIIMHbI 4 cBeTOPOpa, KaKIblii U3 KOTOPBIX 3alpeliaeT
JaJIbHENIIEe TBUKEHUE aBTOMAIINHBI ¢ BeposiTHOCTBIO 0,5. Haiitu psn pacnipeneneHus yncna
cBeTO(OPOB, MPONUJCHHBIX MALTHHON 0 MEPBON OCTAaHOBKU. YeMy paBHBI MaTEMaTHUECKOE
OKUJAaHUE U JUCIIEPCHUS 3TOM CIIydallHOM BETNYMHBI?

3agaua 2. OXOTHHK CTpesIeT 110 JUYH [0 IEPBOro MOMalaHusl, HO YCIIEBaeT CAEIaTh He Ooiee
4eThIpeX BbICTpesIoB. COCTaBUTH 3aKOH pacHpeesICHUs YKciia IPOMaxoB, €CIIU BEPOSITHOCTh




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINH

[Tnanupyemble pe3yabTaThl
00y4eHus

OneHouHble CpeCTBA

MOIa/IaHus B 1I€JIb P OJJHOM BbIcTpesie paBHa 0,7. HallTu aucnepcuio 3Toi cirydyaHOM
BEJINYUHBI.

3anaua 3. Ctpenok, uMmes 3 maTpoHa, CTpesseT B 1eib J0 NEPBOTOo Momnaaanus. BepostHocTr
MOTIaJIaHKs TIPH TIEPBOM, BTOPOM M TPEThEeM BBICTpenax cooTBercTBeHHo 0,6, 0,5, 0,4. C.B. & -
YHCIIO OCTaBIIMXCS NAaTPOHOB. COCTaBUTH A pacIpeesieHUs CIy4aiiHOW BeJIMYMHbI, HAUTH
MaTeMaTHYECKOE 0’KUJaHUE, TUCIIEPCHIO, CPETHEE KBAIPaTUYHOE OTKJIOHEHHE C.B., IOCTPOUTD
byHKIHIO pacnpeaenenus ¢.B., Haiti P(|E—m|<oP(|E—m|<c.

3agaua 4. B smuke conepKUTCs 7 CTAaHAAPTHBIX U 3 OpaKOBaHHBIX JeTainu. BeiHUMaroT
JIeTay TI0CTIeI0BATENBHO /10 TIOSBIICHUS CTAHIAPTHOM, HEe BO3Bpallas ux oopaTHo. EE - YUCIIO
M3BJICYCHHBIX OpaKOBaHHbBIX JI€TAJIEH.

CocTaBUTh 3aKOH pacHpeesieHUs JUCKPETHOM cllyyailHOW BeTUYUHBI £E, BHIYUCIUTH €€
MaTeMaTHYeCKOe OXKHUAAHKE, JUCIIEPCUI0, CPEHEE KBAIPAaTHUECKOE OTKIIOHEHUE, HAUEPTUTh
MHOTOYTOJIHUK pacrpezeneHus U rpaduk GyHKIUU pacipeieleHHUs.

Bnanets

[TpakTHYecKMMH HaBBIKAMU
HCTIOJIb30BaHUST HOPMATUBHBIX
JIOKYMEHTOB.

Croco0aMu OIleHUBaHUS
3HAYUMOCTH TOJTy4EHHOM
uH(pOpMaLIUH.

HasrikamMu 00001eHAS
PE3yIIbTATOB.

1. O paBeHcTBe IBYX CpeIHHX
3apaua 1. [lns npoBepku 3¢ (HEKTUBHOCTH HOBOM TEXHOJOTUU OTOOpPAHBI JABE TPYIIIHI
pabounx: B MepBOM Trpymme YucIeHHOCThI0 n1=50 den., Tie MPUMEHSIIACH HOBas TEeXHOJIOIHs,

BBIOOpDOYHAS CPENHsSs BHIPAOOTKA COCTaBWiIa + =85 (u3menuii), BO BTOPOH TIpyIIE

YHUCIEHHOCThI0 n2=70 yesn. BHIOOpOYHAs CPEAHSs — ¥ 78 (u3nenuit). IIpenBapuTesbHO

YCTaHOBJIEHO, YTO JMCIEpCHH BBIPA0OTKM B TPYIIax paBHBI cooTBeTcTBeHHO = = 100

n ¥ = 74. Ha ypoBHe 3HauuMocTd 0. = 0,05 BBIAICHHTH BIUSHHE HOBOW TEXHOJOTHMH Ha
CPEIHIOIO IIPOU3BOIUTENBHOCTD.

H, x,_ ¥
Pewenue. IlpoBepsiemas runoreza = 0 o= Yo ,T. €. CpeJHHe BhIpabOTKH paboumx
OJIMHAKOBBI [T0 HOBOW M CTAapOl TEXHOJIOTUAM. B KauecTBe KOHKYpUPYIOIIEH THIIOTE3bI MOKHO

p3ars H1: X0 > Yoy H2 xﬂ;ﬁ ¥ 0) (B maHHOI 3a1a4e Oosee ectecTBeHHa runoreza H1, Tak
KaK €€ CIpaBe/IMBOCTh 03Ha4aeT 3P(PEKTUBHOCTh MPUMEHEHHsI HOBOM TexHosnorun). Ilo (5)
(akTHUECKOE 3HAYCHNE CTATUCTUKU KPUTEPHSI



https://pandia.ru/text/category/novie_tehnologii/

CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINH

[Tnanupyemble pe3yabTaThl
00y4eHus

OneHouHble CpeCTBA

- 8578
f= ; yD;: = 4,00
ol o [0 74

n n 50 70O
[Tpu xoHkypupyromiei runoreze H1 kpuTndeckoe 3HaYCHNUE CTATUCTUKU HAXOJAUTCS U3
ycaoBus (.6), T. e. D(tkp) = O(tl- 200) =1 - 20.=0,9 , orkyzaa no tadu. Il npunoxeHuii tkp=
t0,9=1,64, a npu koHKypupytouieil runoreze H2— u3 yciosus (7), T. €. O(tkp) ==1—-0=1 -
0,05=10,95, orkyna mo Tabmure tkp = t0,95==1.96.
Tak kak pakTuuecku HabIOAaeMoe 3HadeHue t = 4,00 60JIbIle KPUTHUECKOTO 3HAYCHUS

tkp (mpu J1t0OOH U3 B3ATHIX KOHKYPUPYIOLIMX TUIIOTE3), TO TUIIOTE3a H, oTBepraercs, T. €. Ha
5%-HOM ypOBHE 3HAYMMOCTH MOJKHO CJIEJNaTh BBIBOJI, YTO HOBAs TEXHOJIOTHUS ITO3BOJISET
MOBBICUTbH CPEHIOI0 BBIPAOOTKY pabouux.

1. Eciin qucnepcuy HeM3BEeCTHBI HO PAaBHBI

3anaua 2. [IpousBesneHsl ABe BEIOOPKH yporKasi MIIEHUIIBI: TPU CBOEBPEMEHHOM yOopKke
ypoxasi 1 yOOpKe C HEKOTOPBIM O1o3/1anneM. B mepBoM ciydae mpu HaOM0IeHUH § y4aCTKOB
BbIOOpOYHAsl CpedHsisi ypoXalHOCTh cocTaBuia 16,2 1/ra, a cpeaHee KBaJIpaTHYecKoe
OTKJIOHeHHe — 3,2 1/ra; BO BTOPOM cCiy4dae TpU HaOMOJEHUU 9 ydYacTKOB Te IKe
XapaKTepUCTUKH PaBHAIMCH COOTBeTCTBeHHO 13,9 1i/ra u 2,1 1/ra. Ha ypoBHe 3HauMMocTH o =
0,05 BBIICHUTH BIUSHHE CBOEBPEMEHHOCTH YOOpKHM ypokas Ha CpeJHee 3HadeHHe
YPOXKaNHOCTH.

H X, ¥,
Pewienue. HpOBepHeMaH THUII0TE3a o In = yu T. €. CpCAHUC 3HAYCHHUA
ypO)KaﬁHOCTH npu CBOGBpCMCHHOfI y'60pKC Ypoxxad U ¢ HCKOTOPLIM OIMO3JaHUCM PABHBI. B

KauecTBE albTEPHATHUBHOW TUIOTE3bl Oepem rumote3y Hl: Yo > Yo , IPUHSATHE KOTOPOU
03HAYaeT CYIIECTBEHHOE BIHSIHIE HAa yPOKAHHOCTH CPOKOB YOOPKH.
dakTruecku HabII01aeMOe 3HAUCHUE CTATUCTUKH KpUTEpHsI 110 (8)
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1672 o 13;9

{= 14=__=-===l,62.
9.3 +8.21(1 1
8+9-2 8 9

KpI/ITI/I‘IeCKOG 3HAa4YCHUC CTAaTUCTHUKM AJIA O,HHOCTOpOHHefI obacTu OIpCACIIACTCA IIpU

yucle cTenenei cBo6oasl k=nl+ n2 -2=9+8-2=15 u3 ycnosus ﬂt,k) =1-20=1-2*0,05=
0,9, orkyma mo Ttaba. IV npunoxkenwii 10,9,15=1,75. Tak kak t= 1,62<10,9,15=1.75, 10

i’
TUIIOTEC3a o IMPUHHUMACTCA. OT0 O3Ha4acT, 4TO HMCIOIIHECCA BI)I60pO‘IHI>I€ JaHHBIC Ha
5%-noM YPOBHEC 3HAYUMOCTH HE MMO3BOJIAKOT CUUTATDH, YTO HCKOTOPOC 3a11a3AbIBAHUC B CPOKAX
Y60pKI/I OKa3bIBACT CYHICCTBCHHOC BJIMAHUC HA BCIIMYHUHY YPOIKasd. EH_IG pa3 HIOJYCPKHEM, UTO

H
3TO HE 03Ha4aeT OE30r0BOPOUYHYIO BEPHOCTh TMIOTE3bl ~ 0. BHojgHE BO3MOXKHO, YTO TOJBKO
HE3HAYUTENIbHBI 00beM BBIOOPKH IO3BOJWJI HPUHATH 3Ty TUIIOTE3y, a HPU YBEIUYEHUU

00BEMOB BBIOOPKH (UKcCIa OTOOPAHHBIX YYaCTKOB) TMIIOTE3a Hy OyIeT OTBEprHyTa.

3. O paBeHcTBe q0J€i

3agaua 3. Mmerorcs cienyromye JaHHbIe 00 YpOXKAWHOCTU MIICHUIBI HAa § OIMBITHBIX
yJacTKax OJMHAKOBOTO pasmepa (1/ra): 26,5; 26,2; 35,9; 30,1; 32,3; 29,3; 26,1; 25,0. Ecth
OCHOBaHWE Tpeamnoiaratb, 4YTO 3HAYEHUE YpOXKAWHOCTU TpeThero ydactka x’ =35,9
3apeTUCTPUPOBAHO HEBEpHO. SIBIseTcs M OTO 3HAYCHHWE AaHOMAIbHBIM  (pe3KO
BBIICTISIOIUMCS ) Ha 5%-HOM ypOBHE 3HAUUMOCTH?

Pewenue. Vicknouns 3Hauenue X' = 35,9, HaiigeM JUIsd OCTABIINXCS HAOIIONCHUM X
=27,93(1/ra) u S=2,67(u/ra). dakTHYeCKH Habmo1aeMoe
x—x' 359-27.93
i= — —2.98

2.67

3HauYEHUE S Oonplilie TAaOMUYHOTO, CJIEIOBATENBHO,
3HaueHue x' = 35,9 aBnsercs aHOMaIbHBIM, U €TO CIEAYET OTOPOCHTb.

3anaya 4. KoHTpoapHyI0 paboTy MO BBICHIEH MaTeMaTHKE IO WHIAWBHUIYaTbHBIM
BapHaHTAM BBIMIOJIHSAJIN CTYACHTHI JBYX TPYII TMEpBoro kKypca. B mepBoil rpymme ObLIO
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npeninoxxkeno 105 3amad, w3 KOTOpbiX BepHO pemieHo 60, Bo Bropoil rpymnme u3 140
MIPENIOKEHHBIX 3a/1a4 BepHO pemieHo 69. Ha yposHe 3Haunmoctu 0,02 npoBepUTh TMIIOTE3Y
00 OTCYTCTBHM CYILECTBEHHBIX PAa3IM4YUil B YCBOCHHHM Yy4eOHOro Marepualia CTyACHTaMHU
o0eux rpymi.

H
Pewenue. meem runotedy ~ 0: pl = p2=p, T. €. 10U PELICHHBIX 33/1a4 CTYJEHTaMHU
IepBOM W  BTOPOM rpynn  paBHbl. B KadecTBe  aJbTEPHATHBHOM  BO3BMEM

TUIIOTE3Y Hl - * By . IIpu cripaBeITUBOCTH TUTIOTE3bI Hﬂ HAWTy4Ilel OIIeHKOM p Oyer
_mt+E, 60469 129
P - =0,527

B cooTBeTcTBUU C (10) h+H, - 105+140 245 . Beibopounsie nonu
pelmieHHbIX 3amad Ui kaxaoil rpynmel W1 =ml /nl =60/105=0,571 u W2 =m2 /n2
=69/140=0,493. Craructuka kputepus 1o (9)

. T _ 0.571-0,493 121
T PG+l Jesmo-esox -
n n 1056 1

[Tpu KOHKYpUPYIOIIEH TUITOTE3E ‘Hl BBIOMpaEM KPUTHYECKYIO IBYCTOPOHHIOI 001acTh,
IpaHMIIBI KOTOPO# onpesensieM u3 ycioBus (7): d(tkp) =d(tl-a)=1-a=1-0,02=0,98,
orkyna mo Ttabu. Il mpumoxxenuit t0,9=2,33. dakTuyeckoe 3HAYCHHE KPUTEPHUS MEHBIIE

KpuTHUYeCKoro, T. €. t < 10,9, cnenoBarenpHO, TUMOTE3a H, MIPUHUMAETCS, T. €.II0JyYEHHbIE
JlaHHbIE HE TPOTHUBOPEYAT TUIOTE3€ 00 OJMHAKOBOM YPOBHE YCBOEHHS yueOHOTro MaTepuala
CTYJEHTaMH 00€UX TPYIIIL.

4. O paBeHcTBe 10JIeH ABYX U 00Jiee COBOKYITHOCTEM

3anaua S. [lo ycnoBuro npumepa 4 Ha ypoBHE 3HaUUMOCTH 0. = 0,05 BBIACHUTH, MOKHO
JM CUUTATh, YTO PA3JIMYMsi B YCBOCHHUH Y4€OHOro Marepuana CTYACHTaMH YeTbIpeX IpyIm
IIEPBOTO Kypca CYIIECTBEHHBI. JlOMOTHUTENbHBIE YCIOBUS: A1 TpeThel rpynnsl m3.=63, n3
=125, nns yerBeproit rpynnsl m4=105, n4 =160.
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Pewienue. BeiiBuraeM runoresy Hrl1': pl= p2=p3= p4=p T. €. 10JIU PEUICHHBIX 3a7a4
BCEX I'PYIIl PABHBI.

Boeraucium no popmynie (12) onenky H :

N 60 + 65+ 63 +105
P = 05+ 1402125+ 160 = >

Bri6opounbie 10511 perieHHbIX 3a1a4 1 Kakaou rpynnsl: wl = 0,571, w2==0,499 (cm.
npumep 4), w3 = 63/125 = 0,504, w4 =105/160 = 0,656.

1 F

2 2
= WA Z n(w,— P)
Craructuka kputepus 1o (11) H T F) =1

1[105(0:571 - 0553)" + 140(0,499 - 0553)' +

X} =
0,553(1 - 0,553
+125(0,504 - 0,553)" + 160{0,656 - 0,553)’] =9,87.

ITo tabn. V npunoxenunit y2 kp= %20,05;3 = 7 82. Tak kax, ¥2> 2 kp (9,87 > 7,82), To

TUIIOTE3a H,y oTBepraercs, T. €. pa3du4he B YCBOGHHWH y4eOHOro marepuana CTyIeHTaMH
YeThIpeX IPyMNI 3HAYMMO WJIK CYIIECTBEHHO Ha ypoBHe o = 0,05.

5. O paBeHcTBe qucHepcHii ABYX U 0oJiee COBOKYITHOCTEH

3agaua 6. Ha 1ByX TOKapHBIX cTaHKax oOpabaTeiBarOTCs BTYIKH. OTOOpaHbBI nBE
MPOOBI: U3 BTYJIOK, C/ICITAHHBIX HA IIEPBOM cTaHke, nl = 15 mT., Ha BTOpoMm cTanke — N2.=18

mT. [To TaHHBIM 3TUX BEIOOPOK pacCUUTAHBI BLIOOPOYHBIE JUCTIEPCUU é l = 8,5 (w1st nepBoro
CTaHKa) U ‘ﬁ = 6,3 (w1 BTOporo cranka). [lomaras, 4To pasMepbl BTYJIOK MOAYUHSIIOTCS

HOPpMaJIbHOMY 3aKOHY pacCIipCACiICHNA, HA YPOBHC 3HAYNMOCTHU 0= 0,05 BBISICHUTH, MOXXHO JIN
CUHUTAaTh, YTO CTaHKH O6J'Ia,Z[aIOT pa3HHqHOﬁ TOYHOCTBIO.
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Pewenue. meem nynesyto runorezy HO: ~'1 =2 1. e. nucnepcuu pa3Mepa BTYJIOK,
oOpa0aThiBaeMbIX Ha KakKIOM CTaHKe, paBHbl. Bo3bMeM B KadecTBe KOHKYpHUpPYIOILEH

o>

runore3y HI1: 2 (gucnepcus OoJible NS epBOro cranka). CTaTUCTHKA KPUTEPUSI TIO

(13) (B KauecTBe TUCIIEPCUHT ﬁ , CTOAIIEH B unciuresne, 6epyTt OONbIIYIO U3 ABYX AUCTIEPCUI
— 9TO JaeT BO3MOXXHOCTh, YUUTHIBas CBOWCTBa F-pacmpeneneHusi, B ABa pa3a COKpaTUTh
00beM ero TaOJIMYHBIX 3HAYCHUN):

m
e & _ E$ _(5/14)385 _

s s (18/17)6,3
n—1
ITo Tabn. VI nmpunoxxeHuit Kputuueckoe 3HaueHue F-kpurepus Ha ypoBHE 3HAYMMOCTH

F=E

o= 0,05 mpu uucne crenenei ceoboxsl k1=nl-1=14 uk2=n2-1=17 , 1. e. 0031417
F<F
=2,33. Tak kak kK 1o rumoresa HO e OTBEPraercs, T. €. UMEIOLIUECS JaHHbIC HE
MO3BOJISIFOT CUYUTATh, YTO CTAHKHU O0JIAAI0T PA3IMYHON TOUHOCTHIO.
3ameuanue. Ecnu B KauecTBE KOHKYpHUPYIOIIEW TMIOTE3bl B JaHHOW 3ajadye B3AThb

o, o

runorezy HI: ™1

1,37

, TO, KaK YK€ OTMCYCHO BBIIIC, CJICAOBAJIO B34ATh JIBYCTOPOHHIOKO

F

KPUTHYECKYIO 00nacTh 1 Haiitn =/ 2kks y = al2kiks ooorpercrRenHO U3 yenoumii

a a
[Tpu 3TOM TANOTE3a HO OTBEpraercH, eciu MMOJIYYEHHOE
F<E F>F ..
3HA4YEHUE Faltkdk; yny a2kl | Opnako HEMOCPEACTBEHHO IO TalIHIaM

F-KpUTepHst MOXHO HaiiTi TuuIb npasyio rpannny = 2%k Gonpuryio equnnner), nesyio xe
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TpaHHMILY. Fa/lk ks (MEHBIYIO €IMHMIIBI) HAXOJAT M3 COOTHOIICHHS, JTOKa3aHHOTO IS

F-kputepust:
l
Flva/l.'k. ky = F
a/2:ky:k,
B nannowm cnyuae npu o= 0,05 B 3agade cieaoBaio HalTU

|

En.uzs.-u.-n U Fo.ws,-u.-n e F. ‘
0,025:17:14

Ha mpaktuke oObIYHO HCIONIB3yeTCs Tabymna 3HadeHuid F-kputepus (cMm. tadm. VI

E

IPHUIOXKCHHH), B KOTOPOil mpuBencHbl 3HaveHns O0kaks ; ~00Lkck; 515 posponser

OCYILIECTBIIATh NIPOBEPKY THUIIOTE3BI Hy Ha 5%-HOM U 1%-HOM YpOBHSX 3HAYMMOCTH NpHU
UCIOJIb30BAHNU OJHOCTOPOHHEW KpUTHYecKOM obnactH, U Ha 10%-HOM U 2%-HOM YpOBHSX
3HAYUMOCTH IIPU JBYCTOPOHHEH KPUTUYECKOM 00s1acTH.

3agaya 7.1lo ycnosuro mpuMepa S Ha ypoBHE 3HAUMMOCTH O BBIACHUTH, MOXHO JIH
CUMUTATh, YTO CTAHKHU 00JaJIal0T Pa3IMuHON TOYHOCTHIO, €CIIM UMEIOTCS 4 TOKapHBIX CTaHKA U
O0TOOpaHbl COOTBETCTBEHHO 4YeThIpe MpoObl 00beMoB: nl=15; n2=18; n3=25; n4 =32, a

p p
BBIOOPOYHBIE JUCIEPCUU Pa3MEPOB BTYJIOK PaBHbI COOTBETCTBEHHO: S - 8,5; 3

2 2
6,3; Sy =9,3; Sy =5,8.

Pewenue. meem nyneryro runoresy HO: 0-12 = Oi: Oﬁ: Of: o’ WTH Of: OJ, (i=
1, 2, 3, 4). Ilo ¢popmyne (14) HaiizeM ucHpaBiIeHHbIE BHIOOPOUYHBIE IUCIIEPCHU PAa3MEPOB
BTYJIOK:
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§Ei 585 o1, &= :g 63 = 6,67:
§ = ;5 93=969; &= ;f 5.8 = 5,99,

a 3atem, 1o gopmyie (15) — oneHKy cpeHel apuMETHIECKON TUCTIEPCHA

-2 15-85+18-63+25-93+32-58 659

s = = = 7,66
15+18+25+32-4 86

Cratuctuka kpurepus o ¢popmyse (13) papaa

141n(7,66/9,11) + 17In(7.66/6,67) + 24 n(7,66/9 69) + 31 In(7,66/5,99) _ i

2 _
) l+-——l (-I—+L+-l-+-—|-~—!v]
3.3\14 17 24 31 76

[To Tabnmuue V npunoxenuit 20,05;3 = 7,82. Tak kak y2 < %20,05;3 (1,87 < 7,82), T0

runote3a HO: He oTBepraercs, T. €. UMCKOIIUECS JaHHBIC HE TO3BOJSIOT CUUTATh, YTO
paccMarpuBaeMbIe CTAHKU 00JIaIal0T Pa3InYHON TOUHOCTHIO.

IIK-20 cmoco0
uHpopManuo

HOCTBIO IPUHUMATH YYACTHE B HAYYHO-MCCJIe10BaTeIbCKUX pa3padoTKkax no npouiIio moAroTOBKU: CHCTEeMaTU3HPOBATh
10 TeMe MCCJIe0BAHNI, IPUHAMATH YYACTHE B IKCIIEPUMEHTAaX, 00padaThbIBaTh MOJYy4YeHHbIC JAHHBIC

3HaTh

OCHOBHBIE 3Tanbl TPOBEICHUS
JKCTIEPUMEHTA, KJIACCU(PUKAITHIO
3a/1a4 HKCIIEPUMEHTA, TapaMeTpPbl
OINTHUMU3ALUNA

1. Poub xpurepus [lupcona npu npoBepke THIIOTE3bI O 3aKOHE PACHIPEICTCHHS.
2. Kakue craTHCTHYECKHE KPUTEPHUH TPUMEHSIOTCS TPU TPOBEPKE MapaMeTPHUECKUX
TUIOTE3?
OCHOBHBIE TUIIOTE3bI O BHIOOPOYHBIX CPETHUX, TOPAIOK UX IPOBEPKH.
BrrsiBiieHue rpyObIX MOrpeIHOCTel ¢ UCIOIb30BAHUEM MTAPAMETPUIECKUX THIIOTES.
3amaym, pemaeMble B TUCIEPCHOHHOM aHAJIH3E.
JlaiiTe XapakKTEepUCTUKY MEKIPYIIIIOBOM U BHYTPUIPYIIIIOBON JUCIIEPCUHU.
YeM 00ycioBieHa Bapualys IpymnIoBbIX CPEIHUX BOKPYT OOIIEro cpeaHero?
Kakas mnapamerpuueckas TIHIOTe3a TNPUHUMAETCS B KadyecTBE HYJIEBOW IIpu
nucrnepcuoHHoM aHanuze? [opsiiok mpoBEepKHU 3TOM TUIIOTE3HI.
9. . YT0 Ha3bIBAIOT AUCHEPCHOHHBIM OTHOLICHUEM?

©~No U AW
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10

11.
12.
13.
14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24,

25.
26.
27.
28.
29.
30.

31.
32.
33.

34.

.. Kakoe BeposTHOCTHOE pacmpelerneHue NPUMEHSIOT Uil MPOBEPKH TMIIOTE3bl B
nucrepcuoHHoM aHanuze? [lepeuncnure ero 4ucaoBble XapaKTEPUCTUKH.

JlaiiTe onpeneneHre CTaTUCTHIECKOW U (PYHKITMOHAILHON CBSI3H.

UTo Ha3bIBalOT KOPPEJIALNOHHON CBA3bIO?

[Iepeunciure npuYMHBI BOSHUKHOBEHHS KOPPEIALMOHHON CBSI3U MEXKY NIPU3HAKAMH.
. Kakue 3anaun pemnaetr KoppesiiiMOHHO-PErpECCUOHHbIN aHamn3?

B uewm 3akmtouaeTcsi CyTh METO/1a HAMMEHBIINUX KBaIpaToOB?

[IpakTrueckoe 3Ha4eHNE MAPHON JIMHENHOW KOPPEISILUN.

UTo Ha3bIBAlOT yPaBHEHUEM pErpeccuu’?

Jaiite onpenernenre KO3QpGUIUEHTa KOPPEISAIUH.

[lepeunciiure OCHOBHBIE 3Talbl U3YyYEHHUs KOPPEISLMOHHOM 3aBucuMocTu. Kakwue
3a/1a4M pelIaTcs Ha KaXKa0M dTarne?

Kak 3aBucuT 41CIIO ONBITOB OT BU/Ia IPUHUMAEMON MAaTEMaTUYECKONU MOJEIH?

YeM MOXHO OOBSICHUTH IIUPOKOE PACIPOCTPAHEHNE TOJTMHOMUATIBHBIX MOJIENIEeN?
JlaiiTe onpezieneHre NOIHOro (aKTOPHOTO 3KCIIEPUMEHTA.

UYro xapakTepusyroT B-KodpPuunueHTs?

[lepeuncnure HSTambl [JAHUPOBAHUS M pealM3allid  MOJHOrO  (HaKTOPHOIO
JKCIIEPUMEHTA.

Uro Ha3bIBalOT KoAWpoBaHUEM (hakTOpoB? 3aueM ero NpoBOAAT?

[eomeTprvecKoe MPEACTaBICHNE TIAHOB TUMA 2° .

. CBolicTBa MaTpuLIbl IJIAHUPOBAHUS TIOJHOTO (PAKTOPHOTO IKCIIEPUMEHTA.

Urto Ha3bpIBalOT paHJOMHU3ALMEN ONBITOB? 3a4eM €€ IPOBOAST?

Kakne onpIThl Ha3bIBAOT NapaIeIbHBIMA?

Kak u nng 4dero mpoBOAWTCS NMpOBEPKA OJHOPOAHOCTH JUCHEPCHUU IMApaJIIEIbHBIX
ONBITOB?

UYrto 03HavaeT NOHATHE BOCIIPOU3BOJAUMOCTH dKCIIEPUMEHTA?

. Kak ouenuts ommobky sxcrepumenTta’?

Kakoit mMeTon mpumensiercs mpu pacuere Kod()(OUIMEHTOB ypaBHEHHs perpeccuu?
Banummre Gpopmyiy pacuera b-kod3HUIHEHTOB.

Uro Ha3pIBalOT B3aMMOJEHCTBHEM (DaKTOPOB M KaK OHO YUYUTBIBAETCS MpU
TJIAHUPOBAHUH MOJHOTO ()aKTOPHOTO SKCIepUMEHTA?
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35. Uto Ha3bIBalOT B3aUMO/ICHCTBUEM MEPBOI0, BTOPOro, TpeThero u T.1. nopsaka? Kax
OTIPEJIENIACTCS YUCIO BO3MOKHBIX B3aMMOACUCTBUH (akTOpoB?

36. Crioco0ObI poBepKu 3HaunMocTH b-k03dduineHToB.

37.Yem wMoxer ObITb OOYyCIOBICHa HE3HAYUMOCTh KOI(P(UIIMEHTOB YpaBHEHHS
perpeccun?

38. Kak u 17151 9ero mpoBOJMTCS TIPOBEPKA aIEKBATHOCTH YPaBHEHUS perpeccuu?

39. Urto Ha3bIBaIOT IPOOHBIM (haKTOPHBIM IKCIIEPUMEHTOM?

40. JlaiiTe onpeneneHue TPOOHOM PETUIMKH MTOJIHOTO (PaKTOPHOTO IKCIIEPUMEHTA.

41. ITopsaoK TUIAHUPOBAHUS IPOOHOTO (haKTOPHOTO IKCIICPUMEHTA.

42. . Kakue TuiaHbl Ha3bIBAIOT HACKIIEHHBIMU?

43. YTto Ha3bIBAIOT TEHEPUPYIOLIIM COOTHOIICHUEM U OINPEACTSIONIMM KOHTPACTOM?

YmeTh

[TnanupoBaTh ¥ NPUHUMATH ydacTue
B DKCIIEPUMEHTAax U 00pabaThIBaTh
MIOJIy4YEHHBIE JTaHHBIE

IIpoBepka cTaTHCTHYECKHX TMIIOTE3

Heanb padotsl: [IpnoGpereHne HaBBIKOB MPOBEPKU TMIIOTE3 PO BEIOOPOYHOE CpeAHEE U
JMCTIEPCHIO, CPAaBHEHHE BEIOOPOUYHBIX CPETHHUX JIBYX COBOKYITHOCTEMH

3aaHus Ha BBINOJIHEHKE 1a00paTOpHOM paboThI

3ananme 1. [IpoBepka paBeHCTBa BRIOOPOYHOT'O CPEAHET0 T'eHEPATbHOMY 3HAUEHUIO (TIPH
W3BECTHOM JUCTICPCUN).

W3mepurens J0OPOTHOCTH KOMILJIEKTYETCS HAOOPOM 3TaIOHHBIX KaTYIIEK HHAYKTUBHOCTH C
yKa3aHHbIMH HOMUHanaMu (BeiOopka X). [IpoBeputh runoresy o paBeHCTBE BHIOOPOYHOTO
3HAa4YeHUs] UHYKTUBHOCTH TAJIOHHBIX KaTyIIEeK NaclOpTHOMY 3HAYEHHIO (MaTeMaTHYECKOMY
oxxuganuio). [IpoBepky rumnore3 NpoOM3BECTH ABAXK/bI TP PA3TUUHbBIX 3HAYCHUIX
MaTEMaTHYECKOI0 OKUJaHU: a1 U ay.

Hcxonnple qaHHbIe IpUBEIEHBI B TabauIe 1.

I/ITaK, HYJICBasA TUIIOTE3a UMCCT BU! Ho X =a , 4 AJIBTCPHATUBHYIO 'HIIOTE3Y CICAYCT

MPUHATH Takyto: Hy : X > @, rae a - MaremMarndeckoe OXugaHue, KOTOPOE MPU pacueTax
MIPUHUMAET 3HAUYEHHUS a1 U ay.
YpoBeHb 3HAUNMOCTH I BCEX YETBhIPEX 3aJaHUi BEIOPATh U3 TaOIUIIBI
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Bapuantst VYpoBeHb 3HAYMMOCTH, Ol
1-4 0,05

4-8 0,01

9-12 0,1

13-16 0,025

3aganue 2. CpaBHEHHE BBIOOPOYHBIX CPEJAHUX JIBYX COBOKYIHOCTEH (qucnepcuu
HEU3BECTHbIE, HO PABHBIC).

Nwmerores pe3ynpTaThl AECSATH U3MEPEHUI K03 PULIMeHTa My IbCallii Ha BBIXOJE
BbINpsAMUTENs. VI3MepeHns NpoBOASTCS aHAJIOTOBBIM BOJIBTMETPOM (BbIOOpKaXi) U

1M (POBBIM (3TAJTOHHBIM) BOJILTMETPOM (BbIOOpKa X»). [IpoBepuTh rumnoTe3y o paBeHCTBE
CpeAHUX 3HauUeHUH KO3 PUINEHTOB MyIbCallui, H3MEPEHHBIX IBYMsI TPHOOpaMH.

H,:a, =a,;

H:a, #a,,

[IpoBepsiemas runoresa

AJIbTCPHATUBHAA TUIIOTE3a

rac d,,d, - MaTEMaTUYCCKHUE OXXKUJAHUSA IBYX BBI60pOK.

Hcxonnple qaHHbIC IPUBEICHBI B TAOIUIIE 2.
3ananue 3.CpaBHEeHHE BEIOOPOYHBIX CPETHUX JBYX COBOKYITHOCTEH (IUCTIEPCUU HEM3BECTHBI
Y HET TIPEINOJI0KEHUS O PABEHCTBE)

— 0
[TpoBeaeHO mecATUKPATHOE U3MEPEHHE COMTPOTHUBIICHHS KaOesl py TeMIiepaType t, =20°C

— 0
(BbIOOpKAX1) U IPU TEMIIepaType t; =40°C (BeIOOpKaX2). MOXKHO JIM CUUTATDH CpPETHUE

3HAYCHHA COITPOTUBIICHUSA O)II/IHaKOBI)IMI/I?

[IpoBepsiemas runoresa Hy:a, =a,;

AJIbTCPHATUBHAA TUIIOTE3a H1 14 4y

Hcxomnable qaHHBIC 715 Pa3HBIX BApUAHTOB MPUBEICHBI B TAOIUIIE 3.




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINH

[Tnanupyemble pe3yabTaThl
00y4eHus

OneHouHble CpeCTBA

3aganue 4. [IpoBepka paBeHCTBA reHEPATLHOM TUCIIEPCUN HEKOTOPOMY THIIOTETUYECKOMY
3HAYCHUIO

TouHoCTh pabOTHI OMMETpa MPOBEPsIIACH 110 AUCIIEPCUH U3MEPEHHOT0 3HAUEHUS ATAIOHHOTO
CONIPOTUBJICHHUS o [TpoBeneno 10 usmepenwuii (Beroopka X). [IpoBeputs runoresy,
3aKJTFOYAOIIYIOCS B TOM, YTO BBIOOPKA B35Ta U3 T€HEPATLHON COBOKYITHOCTH C HEKOTOPHIM

v ? e 2
H,:0" =g,

2
THIIOTCTUYCCKUM 3HAYCHUCM OUCIICPCUHU Gg , T.C. HYJICBAs] T'MIIOTC3a . B xauectBe

AJIbTEPHATUBHOM B35Th TMIIOTE3Y Hi: o’ > UE? . Ucxonnbie naHHbIe IPUBEICHHI B TabuUIIE 4.
Yka3aHusl 110 BBITIOJIHEHHIO JTA00PATOPHOM pabOThI

3amanue 1

TpeOyercs npoBEpUTH TUIIOTE3Y O PABEHCTBE BLIOOPOYHOTO CPEIHETO TeHEPATBHOMY

3HAUEHUIO NIPH U3BECTHOH nucriepcun. HamomamnM, 4To HysneBas rumore3a uMmeer Bua: Ho: X

- 2
=a, a anbTepHaTUBHAs: Ho: X > a. YpoBeHb 3HAUMMOCTH O, 3HaUYEHHUE aucnepcun & .
IIpoBepky runoressl ciaelyeT NPOBECTH BHAUaNE AJIs TUIIOTETUYECKOTo (IPEernonaraeMoro)
3HAYEHUS] MaTEeMaTUYECKOr0 0KMIaHUAd , @ 3aTeM JIJIS Ay .

JU1st IpOBEpKU TUITOTE3bI H
(KpUTHYECKYIO (DYHKITUIO):

X-a

0 HeO6XOI[I/IMO BBIYHCIINTD BBI60pO‘IHyIO CTAaTUCTUKY

zZ = >
a

n

3HavyeHue N NPUHUMAETCS] paBHBIM JIECATH (TAKOBO YUCIIO 3JIEMEHTOB B BEIOOPOUYHOMN
COBOKYITHOCTH).

OmnpenensieM KpUTUYECKOE 3HAUEHUE IPABOCTOPOHHET0 KPUTEPUS I 3aJaHHOTO YPOBHS
3HAYUMOCTHU (KPUTUYECKYIO TOUKY Z1-¢ ). KpUTHUECKYIO0 TOUKY HYKHO OIpPENEsATh C TOMOIIBIO

HOPMHPOBAHHOTO HOpMaJIbHOTO pactpenenenus npu a =0 u o = 1 (ynkuus Jlamiaca) .

T'ummoresa H

3amganue 2
OmnpenensieM BEIOOPOYHYIO CTATUCTHKY:

0 OTKJIOHSIETCS, €CJIN BBIIIOJHSICTCS HCPABEHCTBOZ > 71, -




CTpyKTypHBIi
3JEMEHT
KOMITIETEHIINH

[Tnanupyemble pe3yabTaThl
00y4eHus

OneHouHble CpeCTBA

Xy Xy =

rae CpeHYe 3HAUCHHS JIBYX BhIOOpOK, 1 =L =10~ H6pemn BBIOOPOK, S ~

CpeIHEKBAIPATUIHOE OTKJIOHEHNE, KOTOPOE PAaCCUUTHIBAETCS MO hopmyie:
2 2
(n, - s +(n, - 1)s3

n +n,- 2

5=

C IIOMOIIBIO PACIIPCACICHUA CTBIO,Z[CHT& HaxOoJUuM KPpUTHYCCKOC 3HAYCHHUEC IBYCTOPOHHETO

t,_, o
Kputepus 1=’ 2x _Jlj1s 5TOro HeoOXOAMMO HCIIOIb30BaATh 3a/IaHHBIA YPOBEHb 3HAYMMOCTHU Ol

k =n, +n, H,

M YHCJIO CTEIeHEeH CBO6OI[H -2 . Kak u3BectHo runores3a 0 IpUHUMACTCH, €CIIA

<<
BBIITOJIHACTCA HEPABCHCTBO! | t | =hcizn .

3ananue 3
OrmpezenseM 4ncio CTeTeHe CBOOOIbI:
L = 0in, n,l
01s20° 0820
IR
On 0 0On,l
+

n-1 n-1
u npubmmkénnsii { ~ kputepmii:

(x, - =,)

3ametuMm, 4To onpeaesacHud K He00X0MMO pacueTHOE 3HAUCHHUE OKPYTIIUTH 10 OJIMKAKIIero
OO0JIBIIIETO LEJIOTO YHUCIIA.




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINH

[Tnanupyemble pe3yabTaThl
00y4eHus

OneHouHble CpeCTBA

t, .o
Kputnueckoe 3HaueHne 1 </ 2% onpeaenseTcs ¢ moMolbio pacnpenencHus Cteroaenta. s

3TOTO MCIIONB3YIOTCS 3aaHHbII yPOBEHb 3HAYMMOCTHO, U YMCIIO cTeneneii cobomsr 4 =K
BUJI KPUTEPUS - IBYCTOPOHHUM.

=T
HO IMPUHHUMACTCs, €CJIN BBIIIOJIHACTCA HEPABCHCTBO ‘ t | =h-arow .

HamomaumMm, 4to rumoresa
3aganue 4

JI71s IpOBEPKHU THIIOTE3BI H

¢byHKINU:
2
, _ NS
X - 2 "
Uy

0 BBIYMCIIUM BBIOOPOUYHYIO CTATUCTHKY C IOMOIIBIO KPUTHUECKOMN

ITo ypoBHIO 3HAYMMOCTH O M YUCIy creneHeit ceoooant df = v = n — 1 onpenenum
KPUTUYECKYIO TOUKY (KBaHTWIb) pacnpezaeneHus [lupcona.

H

2 2
I'unotesa O IIPUHHAMACTCS, €CIIU BBIIIOJIHACTCA HEPABCHCTBO: Y, < Ak -

Bnanets

HaBbIkamy TTaHUpOBaHMS,
MMPOBEACHU A SKCIICPUMCHTOB 1
00pabOTKH MOTYYEHHBIX
pe3ynIbTaToB

1. AJITOPUTM OBEPABOTKHU PE3YJIbTATOB IIPSIMbIX U3MEPEHUN

1. [TonydeHHbIe pe3yNbTaThl OTAEIBHBIX U3MepeHui X1,...,.XN 3aHecTu B TaOIUIy.

2. Beruncnuth cpeiHee aprudMeTHUeCKOe 3HAUYCHUE H3MEPEHHBIX BEMUUH () X NXi =1 X .
3. OnpenenuTh CpeIHEKBAAPATHUECKYIO TOTPEIIHOCTh CPEAHETO 3HAUEHUS

4. OnpenenuTs (C MOMOIIBIO MACHOPTa NPUOOPA WIIM CIIPABOYHUKOB) MPEAEI TOMYCTUMOM
MOTPEUTHOCTH UCTIOIB3yeMoro pubopa Axmp ; Haiitu Stip=Axmp/2.

5.Ecmu S S (X S) mp nXxmp NX >2 A >4, To OKOHYATENBHBIN PE3YNIbTAT PEICTABISACTCS B
BUJIE

X X Xn =+ Ap . O6paboTka pe3ynbTaTOB HA 3TOM 3aKaHYMBAETCS.

6. Ecmu S S ip NX = , HaX0IUTCS Pe3yNbTUPYIOIAs CPEIHEKBAIPATUIECKAsI TOTPEITHOCTD
U3MEpEHUs

SS(X)XXxu=2+A22p.

7.Ecimu S S mp nX < 2, 1.6 onmyckaercs, Be3/ie B JallbHEHIIIEM CYUTaeTCs, 9To S SX NX = .

8. 3anmatp 3HaueHne KodhdurmenTa Hane:)KHOCTH o (00br9HO Ha ypoBHE 0,9 —0,95) 1 Mo TadI.
3

OIIpe/IeNINTh 3HaueHne kodpduuuenta CtprofeHTa t a,N , COOTBETCTBYIOLIEE YHCITY




CTpyKTypHBIi
JJIEMEHT
KOMITIETEHIINH

[Tnanupyemble pe3yabTaThl
00y4eHus

OneHouHble CpeCTBA

IIPOBE/IEHHBIX

U3MEpEeHUi 1 BEIOPAaHHOMY 0.

9. Haiiti morpemHocTs pe3yiabrara n3meperus A X X t Sn = g,

10.0xoH4aTenbHBIN pe3yabTaT IPEACTABUTD B BUIE X = X + AX; o

11.BpI4UCINTE OTHOCUTEIBHYIO MOTPEITHOCTh

2. AJITOPUTM OBPABOTKM PE3YJIbTATOB KOCBEHHBIX U3MEPEHMIA
JIro60e KOCBEHHOE U3MEPEHHE B KOHEYHOM CUETE CBOJUTCS K COBOKYITHOCTH MPSIMBIX
HU3MEpEHHi, B COOTBETCTBUH € 3TUM MOKHO PEKOMEHI0BATH CIICIYIOIIYIO
[10CJIe10BATENbHOCTD

00paboTKHU pe3yIbTaTOB KOCBEHHBIX U3MEPEHMIA:

1.ITo cniocoOQy, onucaHHOMY B pazjielie 5, BBIYMCIUTb CPEeIHUE

3HauyeHus X, Y, Z,...HeIOCPEACTBEHHO U3MEPEHHBIX BEJIMYMH U OLEHUTh UX NOTPEIIHOCTH AX,
Ay, Az ... Ilpu 5TOM /7151 BceX U3MEPEHHBIX BEJIMYMH 33Ja€TCsl OHO M TO XKe 3HaYCHUe
JIOBEPUTEIIBHONW BEPOSITHOCTH (..

2 .BBIYMCIHUTE CpeHEee 3HAUCHUE KOCBEHHO U3MEpPsIeMOi BemnunHbl W = W(X, Y, Z,...)

3. C nomousio Tabnuiel 4 nim no ¢popmyse (15) oleHUTh MOrpemHocTs AW KOCBEHHO
U3MEPAEMOI BETUYUHBI.

4.0OKOoHYATENbHBINA Pe3yNbTaT MPEICTaBIsAETCS B BUIEe W = W + Aw; o

5.0npenenuTb OTHOCUTENFHYIO MTOTPEITHOCTh Pe3yIbTaTa KOCBEHHOIO U3MEPEHUS
ow = (Aw) w 100%




0) Ilopsinox mpoBeneHUs] MPOMEKYTOYHOM aTTECTALMH, NMOKA3aTeJd M KPUTEPUH
OlLlCHMBAHHSA:

[TpomexyTouHasi arrecTalys Mo AUCUUIUIMHE «METoauKa M0JIEBOrO ONbITa» BKIIOYAET
TEOPETUYECKHE BONPOCHI, NO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHUS 00yUarOIIMMUCS 3HAHUH, U
NPAaKTUYECKHE 3a/aHusl, BBIABISIONIME CTENEHb C(POPMUPOBAHHOCTH YMEHUI W BIaJCHUH,
IPOBOJUTCS B (hopMe 3aueTa.

OrneHka «3a4TeHO0» BBICTABIISAETCS CTYAECHTY, KOTOPbIN

- IPOYHO YCBOWJI NIPEAYCMOTPEHHBIN IPOrPAMMHBII MaTepHualr;

- IPaBUJIBHO, apI'YMEHTUPOBAHO OTBETHJI HA BCE BOIIPOCHI, C IPUBEACHUEM IIPUMEPOB;

- MI0Ka3aJ IIIyOOKHEe CUCTEeMAaTU3UPOBAaHHbIE 3HAHUS, BJIAJICET IPUEMaMH pacCyKICHUs U
COIOCTABJISIET MaTEpUail U3 pa3HbIX HCTOUHUKOB.

JIOTIONHUTENBHBIM yCIIOBUEM IIOJIYYEHHS OLICHKH <«B3ayTEHO» MOTYT CTAaTh XOpOIIUE
yCIIEXH MIPU BBIMOJIHEHUH KOHTPOJIBHBIX Pa0OT, CHCTEMAaTHUECKasl aKTUBHAs pab0OTa Ha 3aHIATHSAX.

2. OueHka «HE 3a4TE€HO» BBICTABIIAECTCA CTYIEHTY, KOTOpbIM He crpaBuics ¢ 50 %
BOIIPOCOB M 3aJ[aHMii, B OTBETAaX Ha BOIPOCHI JAONYCTUJ CYyLIeCTBEHHble omunOku. He mMoxer
OTBETUTH Ha JONOJHUTEIbHBIE BOIPOCHI, MPEAJIOKEHHbIE mpenoaasareneM. LlenoctHoro
IIPEJICTaBICHUS O B3aUMOCBS3SIX, KOMIIOHEHTaX JUCLMIUIMHBI Y CTY/I€HTA HET.



