MUHUCTEPCTBO HAYKH 1 BbICIIEI'O OBPA3OBAHNA
POCCUNCKOU OEJTEPALIUNA

denepanbHOE roCyAapcTBEHHOE O10/KeTHOE 00pa3oBaTeIbHOE YUPEKIACHHE
BBICIIIEr0 00pa30BaHUs
«MarsuTOropcKHii rocy 1apCTBEHHbIH TeXHUYeCKHH yHHBepcuTeT uM. [".1.
HocoBa»

N

VTBEPXKJIAIO

=% , Y Jtupexrop UEuC
\ 72 2L }O.B. ComoBa

02.02.2026 r.

PABOYAS TPOI'PAMMA JUCHUIIJIMHBI (MOY JIS)

METO/THUKA IIOJIEBOI O OIIBITA

Hanpagnenue noaroToBku (CrenuagTbHOCTh)
20.03.01 TexunocdepHast 6€30MaCHOCTH

Hanpasnennocts (npoduis/crienuanu3anisi) IporpaMMbl
VYnpaBieHue 3K0JI0rMYecKor ¥ MPOMBIIIUIEHHON 0€30MacHOCTbIO

VYpoBeHb BhICIIET0 00pa3oBaHus - OaKalaBpuat

dopma 00yueHust
3a04yHas

Wuctutyt/ dpakynprer MHCTUTYT €CTECTBO3HAHMS U CTAHAAPTU3AIUU
Kadenpa [TpoMBIIITIEHHOM 3KOJIOTHH U 0€30TTaCHOCTH KU3HEIEATSTLHOCTH

Kypc 5

Maruuroropck
2026 ron
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JIner akTryanu3anuu pado4eil nporpaMmsl

Pabouas mporpamMma nepecMoTpeHa, 00CykeHa U 0100peHa 11 peanuzaruu B 2027 - 2028
y4eOHOM oty Ha 3aceanuu Kadeapbl [IpoMbIIIICHHOM SKOJOTUH U O€30TTaCHOCTH

[IpoTtokon ot 20 1. Ne

3aB. xadenpoit 10.B. Comosa

Pabouas mporpamma nepecMoTpeHa, 00cyxkaeHa u oqoopena s peanuszanuu B 2028 - 2029
y4eOHOM rofly Ha 3aceqaHuu kadeapsl [IpOMBIIIIEHHON SKOIOTHH U OE30IMaCHOCTH

[Iporokom ot 20 . Ne
3aB. xkadenpoii 10.B. ComoBa

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peaym3anun B 2029 - 2030
y4eOHOM roy Ha 3acemanuu Kadeapsl [IpOMBIIUIEHHOMN 3KOI0rHH U 0€301MacCHOCTH

IIporokom ot 20 . Ne

3aB. kadeapoii 10.B. Comosa

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogoopena st peanuzanuu B 2030 - 2031
y4eOHOM rofly Ha 3aceqaHuu kadeapsl [IpOMBIIIIEHHOM SKOIOTHH U OE30IMaCHOCTH

[Iporokonm ot 20 . Ne

3aB. xadenpoii 10.B. Comosa

Pabouas mporpamma nepecMoTpeHa, 00CcyxIeHa u oo0pena it peaym3anun B 2031 - 2032
yueOHOM Toly Ha 3acenaHuu Kapeapbl [IpOMBINUICHHOW YKOJIOTUU U O€30IaCHOCTH

[Iporokom ot 20 . Ne

3aB. xadenpoit 10.B. Comosa




1 Heau ocBOeHNS AUMCHUILTHHBI (MOXYJIA)

Llenbro 0OCBOCHUS AUCHUIUIMHBI « METOIMKA MTOJIEBOTO OIBITa» SIBJISIETCS BOOPYKUTh
00y-4aeMbIX 3HAHUSIMU, HEOOXOIUMBIMU TSI IPOBEICHUSI HAYYHO-UCCIEA0BATEIIbCKUX
AKCIIEPUMEH-TOB, CHCTEMATU3AIIMU HHPOPMAIUH 110 TEME UCCIICIOBAHUS M aHATN3a
MOJYYEHHBIX PE3YJIbTA-TOB UCCIEAOBAHUS. A TaKKe MOCTPOCHHS TPOTHO30B Pa3BUTHUS HA
OCHOBAHMU MOJYYECHHBIX HUC-CIICIOBAHUI

2 MecTo qucHuILUIMHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucuuruinaa MeTouKa 1moJieBOro OmnbITa BXOJUT B 4acTh y4eOHOTO TIaHa
dopmupyeMyro ydacTHUKaMHu 00pa30BaTeNIbHBIX OTHOIIEHUI 00pa30BaTeIbHOM MPOrpaMMBI.

Jist u3y4yeHust JUCUUIUTMHBI HEOOX0IMMBI 3HAHUS (YMEHUSs, BIIAICHU),
c(hOpMHUPOBAHHBIC B PE3YJIbTATE U3YUCHUS TUCIUILINH/ TPAKTUK:

dusnka

Maremartuka

Nudopmaruka

Teopust pucka u karactTpod

3HaHus (yMEHUs, BIIAICHNUS ), IOJYUYEHHbIE IPU U3yUYE€HUH JAaHHOM JUCLUIUIMHBI
OyayT HeOOXOAUMBI JUI U3yUEHHs JUCLUIUIMH/TIPAKTUK:

[IponsBoacTBEeHHAs — IpeAUINIOMHAs PAKTUKA

3 Komnerenuuu ody4yarouierocsi, fopmupyembie B pe3yJbTaTe 0CBOEHMS

JUCHUIJIMHBI (MOAYJIs1) M INIAHMPYeMble Pe3yJbTAThl 00yUeHust

B pesynbrare ocBOeHUS AUCIUTLIUHBI (MOIYJs1) «MeETOIuKa MOJIEBOTO OIBITA
00y4aroImuiics JOKeH 001a/1aTh CIeTYOIIMMHA KOMIIETCHITHSIMHU:

Kon nnaukaropa WNHaukaTop 1OCTHIKEHUS KOMITETCHITII

ITK-3 CnocobeH onpenensTb HOpMaTUBHbIE YPOBHHU JOITyCTUMBIX HETaTUBHBIX BO3/1E€HCTBUN
Ha YeJIOBEKA M OKPYXKAIOILYIO CPeAy; MPOBOJUTH H3MEPEHUS YPOBHEH OITACHOCTEM B Cpelie
oOuTaHus1, 00padbaThIBaTh MOJTYYECHHBIE PE3YJIBTATHI, COCTABISATH MPOTHO3bI BO3MOKHOTO
Pa3BUTHSA CUTYALMH; aHAIU3UPOBATh MEXAHU3MBI BO3JICHCTBHS ONTACHOCTEN Ha YEJIOBEKA,
OIPEEIATh XapaKTeEP B3aUMOJEHCTBHS OPTaHU3Ma YEJIOBEKA C ONMACHOCTSMHU CpPEbl
00WTaHUS C YUETOM CHELMPUKN MEXaHNU3Ma TOKCUYECKOTO JEHCTBUS BPEIHBIX BEIIECTB,
HHEPreTUYECKOro BO3ACHCTBHSI U KOMOMHUPOBAHHOTO JEHCTBUS BPEIHBIX (PaKTOPOB;
ONPENEIATh ONACHBIE, YPE3BBIYAITHO ONTACHBIE 30HBI, 30HBI IPHUEMIIEMOTO PUCKA

[1K-3.1 Ocy1ecTBiIsieT MOHUTOPUHT (GYHKIIMOHUPOBAHUS CUCTEM OOeCTIieueHus
Y YIIPABIICHUS] OXPAHOW OKPYIKAIOIIEN CPEbI, OXPaHOU TPya,
0€30MaCHOCTHIO B UpE3BbIYAMHBIX CUTYaLUIX

I1K-3.2 [IpoBoauT NIaHUPOBAaHUE U JOKYMEHTAIbHOE CONPOBOKACHHE
JESITeIbHOCTH IO COOITIOJICHHUIO UITH JJOCTHXKEHUIO TpeOOBaHUM
HOPMAaTHBHBIX aKTOB B chepe OXpaHbl OKPYIKaroIe Cpeibl, OXpaHBbI
TpyAa, 0€301aCHOCTH B UpE3BbIYAMHBIX CUTYaIUIX

[1K-3.3 CriocobeH oCymecTBISATh KOHTPOJIb COJICPKAHUS B HCTIPABHOM
COCTOSIHUHM CHCTEM U CPEACTB 3aLIUThI OKPYKAIOMIEH cpelibl, padodymnx
MECT, CUCTEM M CPEJICTB 3aIUThI IIPU YPE3BBIYANHBIX CUTYAIIUSX.
Crioco6eH oCcymIeCTBISTh KOHTPOJIb BBITIOJHEHUS 3aTUTAaHUPOBAHHBIX
MEPOTIPHUSATHIA TTO0 OXPaHEe OKPYIKAIOIIEH Cpe/Ibl, OXpaHe Tpy/a,
o0ecrieyeHnIo Oe30MaCHOCTH B YPE3BBIUANHBIX CUTYAIMSIX Ha O0BEKTE




4. CTpyKTypa, 00bEM H COAEePKAHUE TUCUUIIMHBI (MOTYJIs1)

OO61mas TpyJ0€MKOCTh AUCHHUILIMHBI COCTaBsAeT 3 3a4eTHBIX equHul] 108 akasn. yacoB, B TOM

qucCJic:

— KOHTaKTHast pabota — 8,7 akaJl. 4acoB:

— ayJAuToOpHada — 8 aKaj. 4aCoB,;

— BHeayauTopHas — 0,7 akaj. 4acos;
— camocTosTenpHas padora — 95,4 akaj. 4acos;
— B hopMe IpaKTHUUECKOi moAroToBkH — 0 akaj. Jac;

— MMOATOTOBKA K 3a4€Ty — 3,9 akaj. Jac

®dopma aTTecTaluu - 3a4€T

AynuropHas g
KOHTaKTHast pabora 2 z dopma Teky1ero
5 H
B aKaJ. yacax 3 Bn KOHTPOJIS
Pasnen/ Tema g (B axan ) En A y p Kon
> 3 © | camocTosTENnBHON | ycHeBaeMOCTH U
JUCLUIUINHBI S £ o ., | xoMmeTeHIUH
g £ paboTsI MIPOMEKYTOYHOH
Tek nab. | MpakT. z'g aTTecTaluu
3aH. 3aH. L
1. 1. [lousiTHE O MIIAHUPOBAHUH
SKCIEPUMEHTA
1.1 Knaccuduxanus
HKCIEPUMEHTOB.
MaremaTtnueckasi MOJIENb
00BEKTa MCCIIeIOBAHUS.
[Toaroroska k N
OCHOBHEBIE 3TaIbI VYcrHbIH ompoc
TIPOBEICHUS JIeKiHn Beimonxenue
P 5| 06 1 | 159 | TMomrorosxax ¢
SKCHEPUMEHTAIBHBIX . MIPAKTUYECKOH
. MPaKTUYECKOU
UCCIIEI0OBAHUM. paboTh
pabore
Knaccudukanus 3agau
skcnepuMenTa. [lapamerpst
ontumuzanuu. Oakropsl
ONTUMH3ALNHN
HWroro no pasaeny 0,6 1 15,9
2. 2. N3mepenue pu3HIECKUX
BEJIMYHMH
2.1 ®usnyeckue U3MEpeHusl.
OCHOBHBIE TTOHATHUS TCOPHH
n3MepeHuii. Meroapt
N [Toaroroska k
n3mepenuil. [lorpemnoct N
N JIEKIUH YerHbli onpoc
M3MCPCHMUH. IToaroroBka k Brmonnenne
Maremaruueckass MOAEIb 5 0,6 1 15,9 "
BBIMOJIHCHHIO MPAKTUYECKOM
(hopMupoBaHus pe3ynbTaTa .
MIPAKTUYECKOH pabotsl
U MOTPEUIHOCTH U3MEPEHUSI.
paboTsl
IIpaBuia u popmsl
MIPE/ICTaBJIEHUs PE3yIbTaTOB
H3MEpEeHUI
HWroro no pasaeny 0,6 1 15,9
3. 3. DneMeHTHl MaTeMaTHIeCKON
CTaTUCTHUKH
3.1 CayuyaifHple BETUIHHEBI 1 [ToaroroBka k VYcrHbI onpoc
WX XapaKTePUCTUKHU. 3aKOHBI 5 06 1 15.9 JIEKIUH Brimonnenue
pacripefesieHus CIry4yaiHbIX ' ' [Monroroska MIPaKTUYECKOM
BEJIMYHH. MPaKTUYECKON pabotsl




Bri6opka u ee
xapakrepuctuku. [IpoBepka
CTaTHCTHYECKUX THUIIOTE3

pabore

HWroro no pazgeny

0,6

15,9

4. 4. DneMeHTb! TUCIIEPCUOHHOTO

aHaJin3a

4.1 O6mue cBeaeHUS.
IIpumep npumenenus
0JTHO(aKTOPHOTO
JUCIEPCHOHHOTO aHAIN3a

0,6

15,9

[Toaroroska
JIEKIIHH
IlogroroBka K
IIPaKTUYECKOU
pabore

VYcTHBIH ompoc

Brimonnenue

MPAKTHIECKON
paboThI

HWroro no pazneny

0,6

15,9

5. 5. KoppensiunoHsstit 1
perpeccCHOHHBIN aHAIN3

5.1 Ilonsitue o
CTaTUCTUYECKON U
KOPPEJSIIIIOHHOM CBS3H.
VcnoBus npuMeHeHus 1
3aJja4d KOPpesSHOHHO-
PErpeccCHOHHOTO aHAJIN3A.
IlapHas nunelinas
KOppessuus.
CraTtuctuueckoe u3y4eHue
KOPPEJISIIIOHHON CBSA3H

0,6

15,9

IlogroroBka K
JICKIUH

VYcTHBIH ompoc

HWroro no pazgeny

0,6

15,9

6. 6. MHOrO(aKTOpHbIE
9KCIICPUMEHTHI

6.1 ITonublii hakTOpHBIH
SKcnepuMeHT. [IpoOHbIit
(aKTOPHBII SKCIICPUMEHT.
[Ipumep npumenenus
IJTAHOB II€PBOTO MOPSI/AKA

15,9

IToaroroBka k
JIEKITUH

VYcTHBIi onpoc

Wroro no pazneny

15,9

Hroro 3a CEMECTpP

95,39
9994

3a4éT

Hroro o aucruminae

95,4

3a4€T




5 O0pa3oBaTesibHbIEC TEXHOJIOTHH

Jlnis peanu3anuy npeaycMOTPEeHHBIX BUOB yueOHOM paboThl B KauecTBe
00pa3oBaTelib-HbIX TEXHOJOTHH B MPENoJaBaHUM JUCHUIUINHBI «MeTo/1Ka 10JIEBOTO
OIBITa» UCIOJB3YIOTCS TPAAULMOHHAS, UTPOBAsi U NHTEPAKTUBHAS TEXHOJIOTUU.

TpanuuKMOHHAs TEXHOJIOTHS IIPEICTABIICHA JICKIIMOHHBIMU 3aHATUAMU B
TpaaULMOHHOM Gopme, a Takxke Ja00opaTOpHBIMU paboTaMu.

Hrposas TexHONIOTHUS MpecTaBieHa B popMe AeTOBbIX UIp.

WuTepakTUBHASE TEXHOJIOTHUS MPEICTaBIeHa B popMe 3aHATHI-Oece ] U 3aHATHIA-
JIACKYCCH.

6 Y4eOHO-MeTOqHYECKOE 0O0ecTIiedeHHe CAaMOCTOATEILHOM padoThl 00yYaI0NXCs

[Ipencrasieno B npuiaoxxeHuu 1.

7 OueHoYHbIe CpeCTBA JJIS IPOBeIeHUs POMEKYTOYHOM aTTeCTAMHU
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMUYECKOE M HH(POPMALMOHHOE O0ecTieYeHHe TUCHUILINHBI

a) OcHoBHasi JiMTEpaTypa:

1. Cunnuses, H.M. Teopus ruiaHupoBaHMs 3KCHEPUMEHTAa U aHAJIU3 CTATUCTUYECKUX
JAHHBIX: Y9eOHHMK M TpakTukym s By3os/ H.U. CugnsieB. — 2-e u3a., nepepad. u J0m. —
MockBa: MWsnmatenbctBo FOpaiit, 2026. — 495 c¢. — (Bwicmee oOpa3oBaHue). —
ISBN 978-5-534-05070-7. — Tekcr : anmextpoHHbIi // OOpa3oBatensHas iatdopma KOpaiit
[caitr]. — URL.: https://urait.ru/bcode/582529 (mara obparmenus: 19.02.2026).

0) /lomoJiHUTEIbHAS JINTEpaTypa:

1. Crenanos, I1. E. [InanupoBanue 3xciepuMenTa : yueOHo-MeToauueckoe nocoodue / I1.
E. CrenanoB. — MockBa : MUCHUC, 2017. — 22 c. — Tekct: anekrponHsiit// Jlanp :
AJIEKTPOHHO-OMOmoTeunass cucrema. — URL: https://e.lanbook.com/book/108113 (mata
obparmenusi: 19.02.2026). — Pexum goctyna: uist aBTOPHU3. MOJIb30BaTENEH.

2. Jlomatun, B. O. Opranmszanus sxcrnepumenTta: CHMITIEKCHOE IIAHUPOBAHUE :
yueoHoe mocobue / B. 1O. Jlomarun, B. H. lllymenko. — Mocksa : MUCHUC, 2010. — 46 ¢c. —
ISBN 978-5-87623-404-9. — Tekct: anekTpoHHbIN// JlaHb : 3IEKTPOHHO-OMOIIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/117006 (mata oOpamenus: 19.02.2026). —
Pexxum nocTyna: [sist aBTOpH3. TOJIb30BaTeNeH.



https://urait.ru/bcode/582529
https://e.lanbook.com/book/108113
https://e.lanbook.com/book/117006

3. Cadun, P. I'. OcHOBBI Hay4dHBIX HccienoBaHuid. OpraHuzanus ¥ IUTAHUPOBAHHE
sKcTepuMeHTa : yueoHoe nmocodbue / P. I'. Cadun, A. W. Banos, H. ®. TumepbaeB. — Ka3zans :
KHUTY, 2013. — 156 c. — ISBN 978-5-7882-1414-2. — Texcrt: anekTponHsblit// Jlanp :
AJIEKTPOHHO-OMOMoreynass cucrema. — URL: https://e.lanbook.com/book/73344  (mata
obpamenus: 19.02.2026). — Pexxum goctyma: 1uist aBTOpU3. MOJIb30BATENEH.

4. Moiizec, b.b. Craructuueckue MeTOJIbl KOHTPOJS KauecTBa M 00paboTka
HKCIEPUMEHTAIbHBIX JaHHBIX: y4eOHHK s By30B/ b.b. Moiizec, U.B. Ilnotnukona, JLA.
Penpko. — 2-e uzn. — MockBa: UznatensctBo [Opaiit, 2025. — 118 c¢. — (Bericmiee
obOpaszoBanue). — ISBN 978-5-534-11906-0. — Tekcr : anexkrponHblid // O6pazoBaTenbHast
mwiatpopma HOpaiit [cait]. — URL: https://urait.ru/bcode/566431 (nmara oOpamieHus:
19.02.2026).

5. Tperbsk, JLLH. OO6paboTka 5KCHEpUMEHTANbHBIX JaHHBIX: OCHOBBI TEOPUU U
npakTuku: yueOHuk i By30B/ JILH. Tperbsik, A.JI. BopoOseB; mox obmeit penakiuein JI.H.
Tpetbsik. — 2-¢ u3n., ucnp. u pon. — Mocksa: UznarensctBo IOpaiit, 2026. — 212 ¢. —
(Beiciee  ob6pazoBanme). — ISBN 978-5-534-08623-2. — Tekct : dJeKTpOHHBIA //
Oo6pazoBarenpHas miardopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/585799 (nmara
obpamenus: 19.02.2026).

B) MeToanueckue ykazaHus:

1. PsabuukoBa, E. C. Teopus U TEXHHMKa HWHXXEHEPHOTO OJKCIIEPUMEHTA
ydueoHo-MeToanueckoe mocodue / E. C. Psbuukoa, M. }O. Ps6unkoB. - Marautoropck : MI'TY,
2015. - 1 onekrpon. onr. guck (CD-ROM). - 3arn. ¢ Turyn skpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/516 (mara obpamenus: 07.09.2023). -
MakpooObeKT. - TekcT : aneKTpoHHbBIN. - CBeleHus 10CTymHbBI Takke Ha CD-ROM.

2. Kampuenko, A. A. IlmanupoBaHue SKcHepuMeHTa M 00pabOTKa pPe3yJbTaTOB C
ucrnonb3oBanueM DBM : yuebHoe mocobue / A. A. Kampuenko, K. I'. [Tamenko ; MI'TVY. -
Marnuroropck : MI'TVY, 2017. - 1 snektpos. onT. auck (CD-ROM). - 3arn. ¢ TuTyi. 3KpaHa. -
URL: https://host.megaprolib.net/MP0109/Download/MObject/20572  (mata  oOparieHus:
26.07.2023). - MakpooOwekT. - TekcT : ameKTpoHHBIHA. - CBeNcHHMS IOCTYIHBI TakXKe Ha
CD-ROM.

r) [Iporpammuoe odecnneuenne u UHTepHeT-pecypcebi:

IIporpammHoe o0ecnieyenune

HaumenoBanue N
o Ne moroBopa CpoK eiCTBUS JTUIEH3UN
MS Office 20071\ 135 o1 17.09.2007 Seccpoumo
Professional
7Zip cB0001HO pacnpocTpansemoe [10 O6eccpoyHO
FAR Manager cB00OHO pacmpocTpansemoe [10 OeccpoyuHO

IIpodeccuonanbHbIe 6a3b1 JAHHBIX 1 HH(POPMALMOHHBIE CIPABOYHbIC CHCTEMBbI
Hazsanue Kypca Cchlnka

®denepanbHbIil 00pa3oBaTENbHBIA TOPTAT — DKOHOMHKA.
Conyosnorusi. MeHEKMEHT
OnexTpoHHbIe pecypcsl oubnuoreku MI'TY um. I'.1. https://host.megaprolib.net/M
Hocosa P0109/Web
https://www.rsl.ru/ru/4readers
/catalogues/

http://ecsocman.hse.ru/

Poccutickas ["'ocynapcrBennas 6ubauoreka. Karamorn

demepanbHOE TOCYIAPCTBEHHOE OIOKETHOES
yupexaeane «DenepanbHbIii HHCTHTYT URL.: http://www1.fips.ru/
IPOMBIIIIICHHONW COOCTBEHHOCTID)



https://e.lanbook.com/book/73344
https://urait.ru/bcode/566431
https://urait.ru/bcode/585799
https://host.megaprolib.net/MP0109/Download/MObject/516
https://host.megaprolib.net/MP0109/Download/MObject/20572
http://ecsocman.hse.ru/
https://host.megaprolib.net/M
https://www.rsl.ru/ru/4readers
http://www1.fips.ru/

Harnonanenas nHGOpMaMoHHO-aHATTUTHYECKAast URL:

cucreMa — Poccuiickuii nuaekc HayuHoro mutupoBanust | https://elibrary.ru/project risc.
(PUHII) asp

DjekTpoHHas 0a3a nepruoIuUecKux u3ganuii East View i .
Information Services, OO0 «MUBUC» hitps://dlib.eastview.com/



https://elibrary.ru/project_risc
https://dlib.eastview.com/

9 MaTtepuajibHO-TeXHUYECKOe o0ecneyeHne JUCHUIIMHBI (MOIYJIS)

MartepuanbHO-TEXHUUYECKOE 00ecTieueHIE NUCIIUTUIMHBI BKIIOYAEeT:

YueOHbIe ayAUTOPUU 11l POBECHUS 3aHATUH JICKIIMOHHOTO THUIA
MynbTUMEANITHBIE CPEACTBA XPAHEHHUS, TIepeadud | MpeACcCTaBIeHus nHopmMauu

YueOHbIe ayAUTOPUH IJIsI IPOBEACHUS TPAKTUUECKUX 3aHATUH, TPYTIIOBBIX U
WHIUBUTy ATbHBIX KOHCYJIBTAIMH, TEKYIIIETO KOHTPOJISI i IIPOMEKYTOUHOM
aTTecTanuu MyJIbTUMEIUIHBIC CPEICTBA XPAHEHUS, TIEpeaund U MPEACTaBICHUS
uH(pOpMaLUH.

Jocka, MyJIbTUMETUUHBIA MPOEKTOP, SKPaH.

[Tomemienus i1 caMoCTOsATENbHOM paboThl oOyyatonuxcs [lepconanbubie
koMIbroTephl ¢ makerom MS Office, Bbixomom B IHTEpHET U ¢ IOCTYIIOM B 3JICKTPOHHYIO
nH(GOPMaLIMOHHO-00Pa30BaTENbHYIO CPEy YHUBEPCUTETA

[Tomemienue ass XpaHeHUs ¥ MPOPUIAKTUYECKOr0 00CTy)KUBaHUS y4eOHOTO
ob6opyaoBanus Lllkads! 11 XxpaHeHus: yueOHO-METOUUECKON JOKYMEHTAIH, y4eOHOTO
000opy1oBaHus

WNHcTpyMeHTHI 471 peMOHTA JIabopaTOPHOro 000pyJ0BaHUS



IIpunoxenne 1
Y4yeOHO-MeTOANYECKOE 00ecTieueHHe CAMOCTONATeILHOIH padoThl 00yyarommuxcst

BOl'[pOCI)I AJIA MOATOTOBKH K MNPAKTUYICCKUM 3aHATHAM

Ilpakmuueckasa padoma «Bwvidop ¢paxmopos, yposneit ux eapbupoanus u Hyn1e6oi
mouxu»

1 Yro Ha3biBaeTcs pakTOpoM?

2 B xakom cirydae (pakTop CUUTAETCS 3aJaHHbIM?

3 Yto HOCUT Ha3BaHUE YpoBHEH (PakTopoB?

4 B ueM BbIpaxkaeTcs 3HaueHUE (PaKTOPOB IPU IIJIAHUPOBAHUH dKCIIEpUMEHTA?

5 Yrto noHuMaeTcs o MHTEPBaJIOM BapbupoBaHUs (akropa?

6 Kaxue TpeboBaHus yUnuTHIBatOTCS MpU BbIOOpE (hakTOpOB?

7 Kak BbIOMparoTCs U KOAUPYIOTCS UHTEPBAJIbl BApbUPOBAHUS (PaKTOPOB?

8 Uto yuuThIBaeTCS NpU BHIOOpE MHTEPBAJIOB BApbUPOBAHUSA?

9 K uemy pUBOJIUT YBEIUYECHHUE WIM YMEHBIIECHNE HHTEPBAJIOB BADbUPOBAHUS?

Ilpakmuueckan paboma «llapamempot onmumusayuu u mpedo6anus K HUM

1 Yro noHumaeTcs noj napaMeTpoM ONTUMU3aLUU?

2 Yro Ha3bIBaeTCs 00JIACTHIO ONPEACICHHS TapaMeTpa ONTUMU3ALUU?

3 Kakumu MoryT ObITh 00JIaCTH ONpeAeIeHUs apaMeTpa ONTUMHU3aUN?

4 B xakux ciaydasx BO3MOXHa KOJIMYECTBEHHAs! OLIEHKA IMapaMeTpa ONTUMH3ALUU U B UEM
OHa 3aKyrovaercs?

5 Kakue TpeboBaHMsI yUUTHIBAIOTCS MPU BBIOOPE ApaMETPOB ONTUMHU3ALIH?

6 UYto moHMMaeTcs Moj OJHO3HAYHOCTHIO MapamMeTpa ONTUMH3ALUU B CTATUCTUYECKOM
cMmbIcie?

7 OOBsicHUTEe TpeOOBaHME K MapaMeTpy ONTHMH3AIUH 00 3((HEKTHBHOCTH OIICHUBAHUS
(bYHKIIMOHUPOBAHUS CUCTEMBI.

8 Uto noapazymeBaeTcs 107 YHUBEPCAIbHOCTHIO U ITOJIHOTON NapaMeTpa ONTUMHU3ALUN?

9 Uto o3HavyaeT GU3UIECKUI CMBICIT ITapaMeTpa ONTUMH3AIIN?

Ipakxmuueckasn paboma «DuzuuecKue eUUUHBL U UX USMEPEHUE)

1. YUro Ha3wBaeTcs ¢uzmueckoil BeaumumHou (PB), mpuBecTH mpumepsl (pU3NUECKHX
BEITUYMH.

2. YUto sABNISETCS BaXXHBIM OTJIMYUTEIbHBIM IPU3HAKOM U3MepsieMbix OB?

3. Kakue xapakrepuctiku umeror ®B?

4. Kax MOKHO Ka4€CTBEHHO pa3IN4uTh nu3mepsiemyro OB?

5. Yto ABNs€TCSA KOIMYECTBEHHON XapaKTepuCTUKON n3Mepsiemoir ®B?

6. Uto 3HaunT HaliTu 3HaueHue OB?

Ilpakmuueckan paboma «H3mepenue ¢huzuueckoii eenruuunvl. Mamemamuueckan
o0padomka pe3yibmamos uzmepenuin

. Uto Takoe usmepenue?

. Knmaccudukanus nsmepenuii mo BuamMm 1 METO1aM.

. [IpuBeuTe KIacCUPUKALUIO CPEICTB UZMEPEHUI.

. UTo Ha3bIBaE€TCSA METPOJIOTHUECKUMHU XapaKTePUCTHKAMHU CPEACTB U3MEPEHUIN?
. UTo moHUMAaETCs MO/ KJIACCOM TOYHOCTH CPEACTB U3MEpPEHU?

. Kak o603HauaeTcst kj1acc TOYHOCTH U3MEPUTENBHBIX TPHOOPOB?

. [IpuBeure nocnen0BaTenbHOCTh 0OPAOOTKH KCIIEPUMEHTANIbHBIX JaHHbBIX.

. UTo Takoe «IpomMaxm» U rpyOble MOrPerrHOCTH?

0N DNk W~



9. KakoB mopsi/I0K HCKITIOUYEHUS TPyObIX IOTPEIIHOCTEH?

10. Yro Takoe cuctemMaTH4ecKas MOrpeuHoCTh?

11. Kak MOXHO UCKJIIOYHMTHh CHCTEMAaTUYECKUE MOTPELIHOCTH (0 Hayalaa U3MEPEHHUs, B
npolriecce u3mepeHus)?

12. Kakue Meronpl U3MEpPEeHMH MPUMEHSIOT TNpU OIEHKE KaydecTBa ChIPbs,
1oy (haOpuKaToB U TOTOBOW NPOLYKIMH?

Ilpakmuueckan paboma «Xapakmepucmuku OUCKPEmMHOU CAYYaAUHO 6eTUYUHbBL U UX
ceoiicmeay.

3agaua 1. IlogOpaceiBaroTcsi J1B€ CHMMETPUYHBIE MOHETHI, MOJCYUTBHIBACTCS YHCIIO
rep0OoB Ha 00€UX BEPXHUX CTOPOHAX MOHET. PaccmaTpuBaeTcsi AUCKpETHAs CilydaiiHas BEIMYMHA
XX- 4ucno BbINaJeHui repOoB Ha 00enX MOHeTaX. 3alucaTh 3aKOH PACIpeesIeHUs CiydaifHOU
BEIMYMHBI XX, HAlTH ee MaTEMaTHUYECKOE OKHTaHuE.

3agauya 2. Jla OackerOoimcTa JenaloT MO Tpu Opocka B KOp3UHY. BeposTHOCTH
nomnajaHus g neporo 6ackerdonucra pasHa 0,6, s Broporo — 0,7. Ilycte XX - pazHOCTb
MEXIY YHCIOM YJAuHbIX OpOCKOB TmepBOro M BToporo OackerOosuctoB. Haiit psan
pactipenenenusi, Moay M (PyHKIuI0 pacmnpenencHus ciaydaiHoi BenuuuHbl XX. Iloctpouth
MHOTOYTOJIBHUK  pacmpefeneHus W rpaduk GyHKIUM  pacmpeneieHus. BbplYuciuTh
MaTeMaTHYeCKOe OXKUJAHWEe, JAMCIIEPCHUI0 M CpeJHee KBaJpaTHuHOe OTKiIoHeHue. Haiitu
BEPOATHOCTH COOBITHS (—2<X<1)(—2<X<1).

3agaya 3. Yucio HMHOTOpOAHMX CYJIOB, NPUOBIBAIOIIMX €XEIHEBHO IIOJ MOTPY3Ky B
oTpeieNIeHHBIH MOPT — ciay4aitHas BenuuuHa XX, 3ajaHHas TaK:

012345

010,204010,10,1

A) ybenurech, 9TO 3a/1aH s pacpeeacHus,

b) naiinute ¢pyHKIMIO pacnipesienenus ciy4yaiiHoil BenuuuHbl XX,

B) ecnu B 3amaHHBINA JIeHh NMPUOBIBAET OOJBIIE TPeX CYJOB, TO MOPT OepeT Ha ceds
OTBETCTBEHHOCTb 3a U3JIEPKKH BCJEACTBUE HEOOXOAMMOCTH HAaHUMATh JIOMOJHUTEIbHBIX
BOAMTENEN M Tpy3unKoB. UemMy paBHa BEpOSITHOCTh TOTO, YTO MOPT MOHECET JAOMOJIHUTEIbHbBIE
pacxomsi?

I') maiiguTe MaremaTtnueckoe OKHUJAHUE, MUCIEPCUI0 W CpeHEe KBaJIpaTHUeCKOe
OTKJIOHEHHE clTydaitHOM BeTuuuHbI XX.

3anaua 4. bpocawoT 4 urpanbHbie kocTh. HallTu MaremaTtnueckoe OKHUJIAaHHUE CYMMBbI
Yyuciaa OYKOB, KOTOPHIE BBINAAYT HA BCEX I'PaHSX.

3anaua 5. /[Boe moouepeHO OpocarOT MOHETY JI0 MEpBOro mnosBieHus repoa. Urpok, y
KOTOPOTO BhIMAJ repd, Mody4yaeT oT Apyroro urpoka 1 py6ns. Haittu MmaTemaTnueckoe oxxuianue
BBIMTPBILIA KaK/I0T0 UTPOKA.

Ipakxmuueckasn paboma «Ilposepka cmamucmuueckux zunomes».

3apaua 1. Ha ocHOBaHMM BBIOOPOYHBIX HAOJIOEHWUN MPOU3BOIUTEILHOCTH Tpyaa 20
paboTHUI] OBIJIO YCTAHOBJICHO, YTO CPEJIHEE KBAJAPATUIECKOE OTKIOHCHHUE CYTOYHOU BRIPAOOTKH
coctapinsieT 15 M Tkanu B yac. [Ipeanonaras, 4To NpoOU3BOAUTENHFHOCTD TPYda paOOTHHUIIEI UMEET
HOpMaJIbHOE pacmpezesieHne, Ha ypoBHE 3HaunMocTu 0=0,1 MpOBEpUTH T'MIIOTE3Y O TOM, YTO
CpellHee KBapaTUYeCKOe OTKIOHEHUE CYTOUHOM BhIPpaOOTKH paboTHHUIL paBHO 20 M/4.

3agaya 2. U3 naprum, coxepxkameit 2000 neraneid, ajis HPOBEPKH IO CXEMeE
coOCTBEHHO-CTy4aitHOW O6ecroBTOPHOM BBIOOPKHU ObLTO 0TOOpano 200 meraneid, cpeau KOTOPhIX
okazanoch 184 crannmaptasix. Ha ypoBHe 3HaunmocTtu o =0,05 mpoBepUTh TMIIOTE3Y O TOM, YTO
JIOJIsl HECTaHJIAPTHBIX JeTaliell Bo Bcel mapuu paBHa 12%.

3agauya 3. Ilpu o6cnenoBannu BeipaboTkKM 1000 paboumx mexa B OTYETHOM TOAY MO
CPaBHEHMIO C TMPEIBIAYIIMM IO CXeME COOCTBEHHO-CIy4aiiHON BBIOOpKM ObLIO oTOOpano 100



pabounx. Ilomyuensl cnemyromue aaHHble (cM. nepsble ABe rpadsl Tadmn. 8.1). Ha yposue
3HaynMMocTH o = 0,05 npoBepuTh TUIIOTE3Y O TOM, UYTO CPE/IHsAs BhIpaOOTKa paboYUX BCETo Liexa
paBHa 121%.

3anaua 4. Ha ocHOBaHMM C/IeTaHHOTO MPOTHO3a CPEeIHss 1eOUTOpCKas 3a0KEHHOCTb
OJTHOTUITHBIX IPEANPUSATHIA perrnoHa JobkHa coctaBuTh a0 =120 neH. ex. Beibopounas mpoBepka

10 npennpusTHii 1ana CpeaHIO0 3a10JKEHHOCTh X —135 JIEH. €]1., a CpeJlHee KBapaTHIEeCKOe
OTKJIOHEHHE 3a10bkeHHOCTH S =20 neH. en. Ha ypoBue 3naunmoctu 0,05: a) BBISCHUTH, MOXKHO
JIY IPUHATH JAHHBIN IPOTHO3; 0) HAUTHU MOIIHOCTh KPUTEPHUS, €CITU B IEHCTBUTEILHOCTH CPETHSS
JIeOuTOpCKas 3a10JDKEHHOCTh BCEX MPEANPUATHN perrnoHa paBHa 130 aeH. en.

3agauya S. Ilo ycioBuio mpuMmepa 5 Ha ypOBHE 3HaYUMOCTHU O BBIACHUTH, MOYKHO JIU
CUYUTaTh, YTO CTAHKH OOJAJAIOT PA3IMYHON TOYHOCTHIO, €CIIM MUMEIOTCS 4 TOKApHBIX CTaHKA U
OTOOpaHbl COOTBETCTBEHHO 4YeThipe MpoObl oOveMoB: N1=15; n2=18; n3=25; n4 =32, a

2 2 2
BBIOOPOYHBIE JTUCTIEPCUHU Pa3MEPOB BTYJIOK PaBHBI COOTBETCTBEHHO: S 8,5; Sy - 6,3; Sy -
Sz
9,3; ™ =58.

Ilpakmuueckasa paooma «Haxodxcoenue 4ucio6blX XapaKkmepucmurk OUCKPEMHBIX
CAYYATHBIX 6ETTUYUHN.

1. HempepwiBHas ciy4aiiHas BenW4YnHA, (YHKIHS pacrpeleieHus, CBOMCTBA (DYHKIUU
pacnpenenenus, rpadpuk GyHKIUU pacHpelesieHus, MIOTHOCTh PAcHpeleseHUs, BEPOSTHOCTD
MOTIa/IJaHUSI HETIPEPHIBHOM CIy4YailHONW BENIMYWHBI B 3aJaHHBIA MHTEPBAJ, CBOMCTBA IJIOTHOCTHU
pacnpenenenus, ynciaoBble xapakrepuctuku HCB.

2. PaBHOMepHOE  pacrmpeneleHHE  BEpPOSITHOCTEH,  YHCIOBBIE  XapaKTEPUCTUKH,
BEPOATHOCTh IONAJaHUsl B MHTEPBAl; HOPMAJIbHOE pacHpe/esIeHue BEpPOSITHOCTEH, YHCIOBbIE
XapaKTepUCTHKH, HOpMajbHas KpUBas, BEPOSTHOCTh TOMAJaHWs B MHTEPBAJ; IMOKa3aTeIbHOE
pacrnpeiesieHue BEpOSITHOCTEH, UNCIOBbIE XapaKTEPUCTUKHU, BEPOATHOCTD MOMAaJaHus B UHTEPBAL.

Ilpakmuueckaa padoma «llposepka o0nopoonocmu oucnepcuii u pacuem oucnepcuu
60CHPOU360OUMOCHIUY)

1. C xako# 1eIbI0 U KaK MPOBOJIAT OIIEHKY OIMMOKH dKCIIEpUMEHTa?

2. KaxoBa 11516 TpOBEPKHU OJJTHOPOAHOCTH JUCTIEPCHM U C TOMOIIBIO KAKMX KPUTEPUEB OHA
OCYIIIECTBIISICTCS?

3. YTo onieHUBAET qUCHEPCHs BOCIIPOU3BOANMOCTH?

Ilpakmuueckan pavoma «Koppenayuonnulit anaiuz»

Ornpenenurte CUly U HANpaBlICHUE CBSI3UM MEXJY SIBJICHUSMU (TpU3HAKAMH), TPUMEHUB
HEOOXOAMMBIM METOJ] pacueTa MeTo 1 (METO ] KBaJIpaTOB MJIM METOJ] PAHTOBOU KOPPEIAINH).

3amaua Ne 1.

Onpenenure Haau4ue CBSI3M, CUJYy M HaIpaBlIE€HUE €€ MEXJIy YpOBHEM OpauHoi
MJIOJIOBUTOCTH JKCHIIMH W YPOBHEM J0XO0J0B ceMbH. OIICHHTHh JTOCTOBEPHOCTH PE3yJIhTaTOB,
ClIeNaTh BBIBOJIBI.

['pynmel Mo AymIeBHOMY CPETHEMECSIIHOMY Koaddurment 6paunoii miogqoBUTOCTH Ha
noxony (pyo0.) 1000 xeHmuH
Jo 3000 86
3100 -5000 110
5100 - 7000 158
7100 -9 000 25
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9100 — 11000 35
11100-1300 65
13100-1500 142

Csoirzze 15 000 125
3amgauga Ne 2.

[Ipy wu3My4YyeHUM KIMHUYECKOIO 3HAUEHUS ONPENCIICHUS aKTHUBHOCTU UIEIIOYHON
docdarazpl neiikoruToB (PAJI) mpu OCTpoM HapyLIEHHMH KOPOHApPHOTO KpPOBOOOpALICHHS
IIOJIyY€HBI CIEAYIOLME JaHHbIE B 3aBUCUMOCTH OT Haudajia npuctyna. Onpenenurs xapakTep U
pa3Mep CBSI3M MEXKIY aKTHMBHOCTBIO IIENOYHOM (ocdaTazbl B 3aBUCHUMOCTH OT AHS Hauajia
HPUCTYIA MyTEM BbIUMCIIEHUS KO (UIMEHTa KOPPEISILIUU M OLICHKH €0 JIOCTOBEPHOCTH.

@®AJI (B yCTOBHBIX €11.) 100 125 125 160 200
Juu ot Havana npuctyna |1 2 3 4 5
3amaua Ne 3.

Onpenenuts XapakTep U CUITy CBA3M MEX1y YPOBHEM MOJIOYHOU KUCIOTHI B KpOoBH (MT %)
U JUINTEIBHOCTBIO OXJ@XACHHS OpraHm3sMa (2 dyaca €XKeIHEBHO) IyTEM BBIYHUCICHHS
K02 uLMeHTa paHTrOBOM KOPPEJISALIUHU U OLIEHKU €r0 JOCTOBEPHOCTH.

Juan oxnaxaenus, X (1 2 3 4 5 6 7 8 9 10

Monounas 70 |70 |7,2 71 |85 (89 |87 |90 (95 193
kuciora, Mr %,Y

3agaua Ne 4.

[Tpu u3myueHun XOoJaepsl MOJYYHIIA CICAYIOMNE JaHHBIE O JIETATbHOCTH B 3aBUCHMOCTH
oT Bo3pacta. OnpenenuTh XapakTep U pa3Mep CBSI3U MEXAY BO3PACTOM U JIETAIBHOCTHIO MPHU
XoJIepe MyTEM BhIUHCIEHUS KOd(hPHIeHTa paHTOBOM KOPPETSAIIUU U OIEHKH €ro JOCTOBEPHOCTH.

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

3200JIeBIINX

Bo3spacthas rpynmna (B 20-29 30-39 40-49 50-59 60 et u

rojiax) crapiie
3amaua Ne 5.

[Ipn wu3nyuyeHuUM 3aBUCHUMOCTH CKPBITBIX IE€PUOJIOB peakuuu (OTBETOB) HEHPOHOB
MO3KeuKa B M/CEK MPH pa3/IpakeHUH 3pUTEIHHOTO TPAaKTa OT ITyOUHBI OTBEIEHUS B MM (OIIBIT Ha
KOIIIKaX ) IOJIy4€HbI CIeTyIolIKe f1anHble. OnpeaennTh XapaKkTep U CUITy MEKy BpeMEHEM OTBETa
U TIyOMHOM pa3pa)keHus MyTEM BBIUMCICHHUS KOd(PPUIIMEHTAa PaHTOBON KOPPETSIIUN U OLEHKU
€ro 10 BEpHOCTH.

MM 15 1,2 1,0 0,7 0,6 0,4 0,3
M/cex 3,0 3,5 3,0 45 55 0,6 0,7
3amaua Ne 6.

Omnpeznenute HATMYNE KOPPEISIIUOHHON 3aBUCUMOCTH, CHUITY U HAaIllPAaBJICHHUE CBSI3U MEXTY
YHCJIOM JIeTel B CEMbE M KOJIMYECTBO NMPOMYIICHHBIX XCHIIMHOW pado4Mx JHEH MO yXony 3a
001bHBIM peOEHKOM. OLIEHUTE JOCTOBEPHOCTD MOJIYYEHHBIX PE3YJIbTATOB.

Hucno nereit B cembe KonuuecTBo npomnyIieHHbIX padounx aHe (B
NOKAa3aTessIX HarJIsTHOCTH)

Her 100




1 108
2 112
3 128
4 125
5 u Gonee 130

3amgauga Ne 7.

Onpenenute HATMIUE KOPPEISLIMOHHON 3aBUCUMOCTH, CHITY U HAIPABJICHHUE CBA3H MKy
YPOBHEM MEPTBOPOXKIAEMOCTH W Beca pebfHka mnpu poxkaeHuH. OIEHHUTH TOCTOBEPHOCTH
MOJTyYEHHBIX JTAHHBIX, CICJIaTh BBIBOJIBL.

Bec npu poxxnenuu (T) MéptBopoxaaemocTs (Ha 1000 pooB)
3000-3499 10,8
3500-3999 10,1
4000-4499 19,2
4500-4999 54,9
5000 u BBILIIE 40,0
3amaua Ne 8.

Onpenenure HAIMYME KOPPEISILIMOHHON 3aBUCUMOCTH, CHITY U HallpaBJICHUE CBSA3U MEXLY
YPOBHEM MEPTBOPOXKJAEMOCTH U Beca peOEHKa mpu poxaeHUH. OLEHUTh JOCTOBEPHOCTD
IIOJIYYEHHBIX JAHHBIX, CAEJIATh BHIBOJBI.

Bec npu poxxnenun (T) MéptBopoxaaemocts (Ha 1000 posoB)

o 1500 137,2

1500-1749 86,0

1750-1999 35,6

2000-2249 442

2250-2499 18,0

2500-2749 12,0

2750-3000 7,2

3amaua Ne 9.

OHpCI[CJ'II/ITC HaJIU4ue KOppCJ’IHHHOHHOﬁ 3aBUCUMOCTH, CUITY U HAlIPABJICHUC CBA3U MCIKAY
YACJIBbHBIM BECOM pPOIAOB HA J0MY, B CEIILCKOM MECTHOCTH B 3aBHCHMOCTH OT pacCToOAHUA OO
OnmKamIero J'Ie‘Ie6H0-HpO(I)I/IJ'IaKTI/I‘ICCKOFO YUPCIKACHUSA, UMCHOIICTO POJAUJIBHBIC KOMKH.

Paccrostaue no 6mmxkaiimero JIITY (km) | YaenbHbI Bec po1oB Ha JoMy (B % K o0mieMy
YHCITy POAOB) B IaHHOI MECTHOCTH

o 2 km 0,2

2-4 1,0

5-7 4,0

8-10 6,2

11-12 7,5

13-15 9,0

16-18 8,5




19-20

9,3

Cspire 20

11,0

3agada Ne 10.
Onpenenute HATMIUE KOPPEISILIMOHHOM 3aBUCUMOCTH, CHITY U HAIPaBJICHHUE CBA3H MEXKTY
TOJIIIUHONM YTOJBHOTO TUTACTa M YPOBHEM 3a00JIEBAEMOCTH IIAXTEPOB TUNEPTOHUYCCKON
0ose3ubp0. OIEHHTE JTOCTOBEPHOCTH IMOJYYCHHBIX PE3YyJbTAaTOB, CHIEIANTEe COOTBETCTBYIOIIHE

BBIBO/IBI.
No mraxte1 | Tommuna mmacta (B M) 3a6071€BaeMOCTh THIIEPTOHUYECKON OOJIE3HBIO
(ra 1000 maxTépoB)
1 0,6 3,5
2 0,8 4,2
3 1,0 5,6
4 1,2 6,3
5 1,4 7,4
6 1,5 8,9
7 1,6 10,0

3anmaya Ne 11.

Onpenenure HAIMYME KOPPEISILIMOHHON 3aBUCUMOCTH, CHITY U HalIpaBJICHHUE CBS3H MEXLY
3HaYEHHUEM CPEJIHEMECSIUHON TeMIIepaTyphl BO3yXa B TEUECHHE I'O1a U YPOBHEM 3a00J1€BAEMOCTH
MHOGEKUUIMH BEpPXHUX JbIXaTeNbHbIX nyTed mo Mecsiuam Ha 10 000 >xuteneir. Ouenure
JIOCTOBEPHOCTh MOJTYYEHHBIX TAHHBIX, C/IEIANTE BBIBOJIBI.

Mecsis CpenneMecsyHas 3ab0s1eBaeMOCTh HHPEKITUIMU BEPXHUX JIBIXATEIbHBIX
TeMrepaTypa Bo3myxa, C° myTed o mecsiiiam (Ha 10000 xureneit)

SAnBapb -7,1 1,6
depanb -7,6 1,23
Mapt -5,8 1,14
Arnpenb -41 1,13
Maii +13 1,12
Hronn +14,9 1,02
Hronw +18,8 0,91
ABrycr +15,6 0,82
CeHTs0pb +9 1,06
OKTs10pb +6 1,22
Hos6pb -1 1,33
Jexabpb -1,7 1,4

3amaya Ne 12.
Ornpenenure HATMYKUE KOPPEISAIUOHHON 3aBUCUMOCTH, CHITY U HAITPABJICHUE CBSI3U MEXKIY
CTaXeM paboThl W 4YacTOTOM MOHIKEHUs ciayxa. OLeHUTe JOCTOBEPHOCTh MOMYUYEHHBIX
pEe3yJIbTaTOB, CAEIANUTE BHIBOJIBI.

Crax paboTsl (ro/s1)

YacroTa nonmxkenus ciayxa (Ha 100 Tkaumx)

Ho 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 steT u OoJtee 75,0

3amadga Ne 13.

Onpenenute HATMYNE KOPPEISIIIMOHHON 3aBUCUMOCTH, CHITYy U HalPaBJICHHUE CBSA3H MEXKITY
CTOUMOCTBIO coz[epmaHI/m KOfIKPI B o U MOIIHOCTHU 60J'II)HI/IHI)I (CpCI[HSISI CTOUMOCTH HpI/IHHTa 3a
100). OnennTe TOCTOBEPHOCTD MOJTYYCHHBIX PE3YJIbTATOB, CJICIANTE BBIBO/IBI.

Yucno xoek B 6onbHULE | CTOMMOCTh COIEpIKaHUs KOWKHU B (TTOKa3aTeNI HATJIATHOCTH) TOJ
50 85
35 87
25 90
15 95
10 115
5 145

3amaua Ne 14.

Onpenenute HATMYNE KOPPEITSIIMOHHON 3aBUCUMOCTH, CHITYy U HalPaBJICHHUE CBS3H MEXTLY
CTaXEM pa6OTI)I nu LIaCTOTOI‘/II IIOHUXKCHUS cnyxa y KOTCJIBIIIUKOB. OHGHI/ITe )IOCTOBepHOCTB
MOJTyYEHHBIX PE3YJIbTaTOB, CAEIANTE BHIBOIBI.

Craxx paboThI (TO/IBI) YucIno JIUI ¢ HOPMAJIBHBIM CITyXOM
o 1 roga 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 Gouee et 4,7

3amaua Ne 15.

[Tytém BbrancneHus kodGuirenTa paHroBoi KOpPEISIIUUA OMPEACIUTh XapaKkTep U CHITY
CBsI3H MC}K)Iy BOSpaCTOM U KOJINYCCTBOM I‘OCHI/ITaJ'II/ISI/IpOBaHHBIX 6OJ'II)HI)IX C CCpHG‘—IHOﬁ
HEJIOCTAaTOYHOCTBIO, OIICHUTh JOCTOBEPHOCTH KO (PHIIMEHTa KOPPENSIINU, CAETATh BBIBOBIL.

Bo3spactnas rpynna (B rogax) Uwco OOJBHBIX C CEpACYHON HEIOCTATOYHOCTHIO
o 20 ner 12
20-29 24
30-39 30
40-49 23




50-59 26

60 11eT U BHIIIE 31

Ilpakmuueckan paboma «Mampuya naanupoeanus IKCnepumenma,

1 Kako#i sKCrIepUMEHT Ha3bIBaCTCs MOJIHBIM (DaKTOPHBIM?

2 Kak Ha3bIBarOTCs CTOJIOLBI M CTPOKH B MATPHIIE TUTAHUPOBAHUS?

3 HaznaueHue 1 mocTpoeHne MaTpHUIl IUTAHUPOBAHUSI SKCIIEPUMEHTA.

4 Kak MOXHO rpadudecku n300pa3uTh (HakTOpHOE MPOCTPAHCTBO U IJIAH SKCIIEPUMEHTA
npu k=2 u k=3?

5 IIpuemsl onpeaeneHus: BCEX BO3MOKHBIX KOMOWHAINI ypOoBHEH (haKTOPOB.

Ilpakmuueckan padoma «/[poonulit hakmopHwlit IKCREPUMEHM)

1. B yem cymHoCTh miiaHupoBaHus skcriepumenta’? [losicHuTe pazHUIly Mexay ak-
THUBHBIM U MTACCUBHBIM SKCIIEPUMEHTOM.

2. Kakue 3a1auu peniaet Teopusi INIAaHUPOBAHUS SKCIIEpUMEHTa?

3. Uto Ttakoe ¢aKkTOpbl ONTUMHU3AIUYU U KaKue TPEOOBAHUS K HUM MPEIbSIBISIOTCS ?
Kak BpIOpaTh ypoBHU BapbUpOBaHUs PaKTOPOB?

4. Kakue TpeOOBaHUS MPEABSABISIOTCS K MapaMeTpaM ONTUMHU3AINN?

5. B yem cymiHocTts 1P u kakue MM OH MO3BOJISIET UCCIIEI0OBATH?

6. Kakyro 061acTh ONMCHIBaET YpaBHEHUE PETPECCUH, MTOTYUYEHHOE C TOMOIIBIO
JADD, u B KaKUX IpaHULIAX €r0 MOKHO UCIIOJIb30BATh?

7. UTo Takoe B3auMoJieiicTBUE (PAKTOPOB M CKOJIBKO UX MOXET ObITh B [19D?

8. B ueM cymHOCTb U LIeH CTaHAapTU3aluu MaciiTtada GakTopos?

9. Kak cocraBisercs U KakuMH cBoricTBamu oonagaet MIT JIdD?

10. Yro Takoe reHepaTop IjiaHa U U3 KaKUX COOOPaKCHHUI OH BEIOMpAETCS?

11. Yro Takoe KOHTPACT IUIaHA M YTO TaKOe 0000IAIOMNKA KOHTpAcT?

12. Yto Takoe CMEIIaHHOCTh OIEHOK KOY(DPHUITMEHTOB PETPECCUH U KaK e¢ HAuTH?
13. KakoB nops/J0K MOCTaHOBKH OMBITOB Iipu [IDI?

14. Kak npoBepuTh BOCIIPOU3BOAUMOCTD OIBITOB?

15. Kak paccuutars oneHKH K03()(HUITUEHTOB PETPECCUOHHOTO YpaBHEHHS?

16. Kak mpoBepUTh CTaTUCTUUECKYIO 3HAUUMOCTD OIIEHOK KO3(()UIIMEHTOB perpeccuu?
17. Kak mpoBepuTh aJIeKBaTHOCTh MOTydYeHHOH MM?

18. Kak mepeT K MICXOTHBIM (PU3HUECKUM TIEPEMEHHBIM?

19. IlpoBeaure cpaBHUTENBHBIN aHanu3 [IOD u 1D3.



IIpunoxenne 2

OneHovnblie cpeacrea AJid MpoBEeACHUSA HpOMe)KyTO'lHOﬁ aTreCTallumn

a) Hna}mpyeMme pe3yJdbTaThbl Oﬁy‘leHI/lﬂ U OICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'IpOMe)KyTO‘-IHOﬁ arrecranmmn:

CTpYKTYPHBII
PYKTYP [Inanupyemblie pe3yabTaThl
3JIEMEHT OrneHOYHBIC CPEICTBA
o0yueHus
KOMIIETEHI[N

IIK-3 Cniocob6eH omnpenensaTs HOpMAaTUBHBIE YPOBHU JIOIYCTUMbIX HETaTUBHBIX BO3JACHCTBUI Ha YeIOBEKa M OKPYKAIOLLYIO Cpely; IPOBOIUTH
M3MEpEHMs YPOBHEW OMACHOCTEN B cpeie oOuTanus, 00padaThIBATh MOJyUYEHHbIE PE3YJIbTAThl, COCTABIATH IPOTHO3bI BO3MOYKHOTO Pa3BUTHS
CUTyalluu; aHAJIM3UPOBATh MEXAHU3MbI BO3/IEHCTBUS OMIACHOCTEN Ha YEJIOBEKA, ONPEAEIATh XapaKTep B3aUMOJAEHCTBUS OPraHu3Ma YEJI0OBEKa C
OITACHOCTSIMU CpeZibl OOUTaHUsSI C YUETOM crieln(PUKN MEXaHN3Ma TOKCHUECKOI 0 AeHCTBUS BPEAHbBIX BEILIECTB, JHEPTETUYECKOT0 BO3IEUCTBUS U
KOMOMHHUPOBAHHOTO JICHCTBUS BpeIHBIX (PAKTOPOB; ONPEesiTh ONACHbIE, YPE3BbIUAIIHO ONACHBIE 30HBI, 30HbI IPHEMIIEMOI'0 PUCKA

[1K-3.1

OcyuiecTBiasieT MOHUTOPUHT
(YHKIIMOHUPOBAHUS CUCTEM
obecrie4eHus U yrnpaBiIeHUs
OXPAHOW OKPY’KAKOLIEN CPELBI,
OXpaHoH Tpyaa, 6€30MaCHOCTHIO B
qpe3Ban171HHx CUTyaluiax

1. JlaitTe onpeniesieHre SKCIIEPUMEHTA.

2. Kakue BOIpoChl pelaeT njaHupOBaHUE dKCIIEPUMEHTA?

3. Kimaccudukanus KCriepuMeHTOB.

4. Jlaiite onpeneraeHue MaTeMaTuueCckon MoJIeiu OObEKTa UCCIIEI0BAHMUS.

5. Yto Ha3bIBaIOT (paKkTOpamu, 00JacThio orpeneneHus GpakTropos?

6. Uto Ha3bIBAIOT (PyHKIMEH OTKIMKA U TIOBEPXHOCTHIO OTKIHMKA?

7. Buapl MaTeMaTHUECKUX MOJIEIIEN.

8. IlepeuncinuTe 3Tansl MPOBEAEHUS KCIIEPUMEHTAIIBHBIX UCCIIEOBAHUM.

9. [lepeuncnure OCHOBHBIE 3a/1a4H SKCIIEPUMEHTA.

10. JlaiiTe onpeneneHue napaMmerpa OnTUMHU3ALINN.

11. [lepeuncnure TpeOOBaHMUsI, IPEIbIBIsIEMbIE K TAPAMETPY ONTUMU3AIIHIH.

12. YTo Ha3bIBAIOT 0OOOIICHHBIM MTAPaMETPOM ONITUMHU3AIINAN?

13. Ha3HaueHue nikasbl )KenareIbHOCTH.

14. N300pa3uTe KpUBYIO KEJIATEILHOCTH.

15. TpeboBaHus1, IpeIbsBIsIeMbIe K (paKkTOopam.

16. Uto Ha3bIBaIOT YPOBHAMHU (PAKTOPOB M HHTEPBAIOM BapbHPOBaHUS (PaKTOPOB?
17. Kakue orpannyeHusi HEOOXOAUMO YUUTHIBATh NPU BIOOpE MHTEpBaja BAPbUPOBAHUS?
18. Kak 3aBHCHT KOJTMYECTBO OIBITOB B KCIIEPUMEHTE OT YHCJIa YPOBHEH (hakTopoB?
19. laiiTe onpenenenne (pakTOpHOTO MPOCTPAHCTBA

20. JlaiiTe onpeneneHue pU3NIECKON BEININHBI.

21. Ilepeuriciute OCHOBHBIC THUIBI (DU3HUECKUX BeIHUUH. JlaliTe XapaKTepUCTHKY KOKIOMY
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THUITY.

22. Ilepeuncinute MeToapl n3MepeHuil. [laiiTe XapakTepUCTUKY KaX10My METOLY.

23. YTo Ha3bIBAIOT MOTPEUTHOCTHIO U3MEPEHUI?

24. Knaccudukanus NOrpemHocTel no popmMe KOIMYECTBEHHOTO BIPAXKEHUS.

25. Knaccuduxkanys norpeurHocTel o xapakrepy ux MOBEIEHUSI BO BPEMEHHU.

26. Kiaccuduxanus norpemHocTel No npudrMHe BOSHUKHOBEHHUS.

27. MaremaTtuyeckasi MOZICNIb pe3yJbTaTa U3MEPEHUS.

28. MaremaTrnueckass MOZEJb IOIPELIHOCTU U3MEPEHHUS.

29. OcoOGeHHOCTH A IUTUBHON U MYJIBTUIIMKATUBHON COCTABIISIONIUX [TOTPEIIHOCTH
U3MEPEHMSL.

30. Kak npaBuIbHO TOJIKEH OBITH IPECTABIIEH PE3YNIbTAT U3MEPEHUIT?

31. ChopmynupyiiTe npaBuia OKPyIJIEHUS YUCIOBBIX 3HAYEHUI pe3ynbTara U3MEepeHHs..
32. Yro Ha3bIBatOT (PyHKLIKEH U IJIOTHOCTBIO paclpeieeHHsI ClIy4yaiiHOM BETUYUHBI?

33. [laiite onpeeneHre MaTeMaTH4eCKOro OXKHUIAHUS U AUCIIEPCUU CIy4YaiiHOM BETMYUHBI.
34. OcHOBHbIE 3aKOHBI paclpeesieHus CIIy4aiiHON BeJIMYUHBI, IPUMEHsIEMbIE ITPU
IUTAHUPOBAHMU SKCIIEPUMEHTA. YUCIIOBbIE XapaKTEPUCTUKH 3TUX 3aKOHOB.

35. JlaiiTe onpeneneHus reHepaibHON COBOKYITHOCTH, BEIOOPKH.

36. XapakTepuCTUKHN TOUEYHOHN OLIEHKU U KPUTEPUU €€ Ka4eCTBa.

37. ViutepBaibHast OLIEHKA U JOBEPUTEIbHBIA HHTEPBAI.

38. Uto Ha3bpIBalOT cTaTUCTHUYECKOM runore3oii? [lapamerpuueckue n HemapaMeTpUIeCKHe
TUIOTE3HbI.

39. IloueMy OCHOBHYIO TUIIOTE3Y Ha3bIBAIOT HYJIEBOM?

40. Yto Ha3BIBAIOT YPOBHEM 3HAYMMOCTH M 00JIACTHIO MPUHSTHS TUIIOTE3HI?

41. JlaiiTe onpenenaeHre CTaTUCTUYECKOTO KpUTeprs. YTO Ha3bIBAIOT MOLTHOCTBIO KPUTEPHS?
42. Ilepeuncanre Tanbl IPOBEPKU TMIIOTE3BI.

43. YTo OTHOCSAT K OIIMOKaM IEPBOT0 U BTOPOTO POJia M KAKOBA BEPOSITHOCTH UX COBEPIIUTH?
44. 3anava, pemraemas py MPOBEPKE TUIIOTE3bI O 3aKOHE pacIpeIeICHUSI.

[1K-3.2

HpOBOI[I/IT IIJIAHUPOBAHUC U
JOKYMCHTAJIbHOC COITPOBOXKACHHUC
JACATCIIbHOCTH I10 CO6J'IIOI[€HI/IIO NI

3anpaua 1. Ha myTu nBmxeHus aBToMamuHbl 4 cBeTodopa, Kaxaplid U3 KOTOPBIX 3alpeniaeT
JanbHEHIIee IBIKEHHE aBTOMAIIUHBI ¢ BeposiTHOCTHIO 0,5. Haiitu psan pacnpeneneHus yucia
cBeTO(OpOB, MPONHICHHBIX MATUHON 0 EPBOM OCTAHOBKU. YeMy paBHbI MaTeMaTHYECKOE
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JTOCTHXKCHHUIO TpeOOBaHMIA
HOPMATUBHBIX aKTOB B cepe
OXPaHbI OKPYKAIOIIEH CPEBI,
OXpaHbl TpyAa, OE30MaCHOCTH B
YpEe3BBIYAHBIX CUTYAIUAX

OKMJIAHUE U JUCTIEPCHS ITOU CITy4yaiHON BETUYHHBI?

3agava 2. OXOTHHK CTpeJsIeT 110 JUYH JI0 IEPBOro MonaiaHus, HO yCIeBaeT cenaTh He Ooiee
4yeTbIpeX BbICTpesioB. COCTaBUTH 3aKOH paclpe/IesIeHUs YK Ciia IPOMaxoB, €CJIU BEPOSATHOCTD
II0TalaHus B LI€JIb IpU OAHOM BbIcTpene paBHa 0,7. Haiitu nucnepcuio 3Toi ciayyaitHON
BEJINYMHBI.

3agauya 3. Ctpenok, uMes 3 aTpoHa, CTpesieT B LieNb 10 IEPBOro nonaaanus. Bepostnoctu
MOTaIaHus IPU IEPBOM, BTOPOM U TPEThEM BBICTpeax cooTBeTcTBeHHO 0,6, 0,5, 0,4. C.B. &E -
YKCJIO OCTaBIIMXCS NAaTPOHOB. COCTaBUTH psiJl paclpeleIeHHsl CIy4yallHOW BEJIMYNHBI, HAUTH
MaTeMaTHYECKOE OKUJIaHNE, TUCIIEPCUI0, CPEIHEE KBAIPAaTUYHOE OTKJIIOHEHUE C.B., IOCTPOUTH
byHKIMIO pacnpeaenenus ¢.B., HaiTu P(|E—m|<cP(|&—m|<c.

3agaua 4. B smuuke copepkutcs 7 cTaHIapTHHIX U 3 OpaKOBaHHBIX AeTainu. BeiHuMaroT
JIeTajIy MOCeI0BaTEIbHO JI0 MOSIBIICHUS CTaHIApPTHOM, HE BO3Bpalas ux oopaTHo. &E - yncio
U3BJICYCHHBIX OpaKOBaHHBIX JIETaJIEH.

CocTaBUTh 3aKOH PACIpeesIeHHUs TUCKPETHON CITy4altHON BeIMUMHBI EE, BBIYUCIIUTD €€
MaTeMaTHYECKOE 0XKUAAHUE, TUCIIEPCUI0, CPEAHEE KBAIPATUIECKOE OTKIIOHEHNE, HAYEPTHUTh
MHOTOYTOJIbHUK pacnpeencHus u rpaguk pyHKIUN pacrpeieeHusl.

[K-3.3

Crioco6eH oCymecTBIATh KOHTPOJIb
COJICP’KaHUS B UCIIPABHOM
COCTOSTHUU CHCTEM U CPEJICTB
3alUTHI OKPYXKAIOIICH CpeJibl,
pabouynx MECT, CUCTEM U CPE/ICTB
3alTUTHI IPH YPE3BBIYANHBIX
cutyauusax. Crnocobex
OCYIIECTBIIATH KOHTPOJIb
BBITIOJTHEHMSI 3aTUIAHUPOBAHHBIX
MEPOIIPHUATHIA IO OXpaHe
OKpYXKaroIIel CpeJibl, OXpaHe TPy,
obOecrieueHHI0 OS30IMaCHOCTH B
Ype3BhIYAHHBIX CUTYAIUSIX Ha
00BEKTE

1. O paBeHcTBe ABYX CpPeIHHX
3amaua 1. Jlnsg npoBepku 3GEKTUBHOCTH HOBOW TEXHOJIOTUH OTOOPAHBI JIBE TPYIIIBI
pabouux: B MEPBOM TPyIIe YUCICHHOCTHIO n1=50 4el., T/ie MpUMEHsIaCh HOBAsl TEXHOJIOTHS,

BHIOOpOYHAst cpelHAs BHIPaOOTKAa cocTaBwia X =85 (usjenumii), BO BTOpO rpymme

YUCJICHHOCTHhIO N2=70 dYen. BBIOOpOYHAsT CPEAHSST — ¥ 78 (m3penmit). IIpenBapuTenbHO

YCTAHOBJICHO, 4YTO AUCIICPCHUMN BBIpa6OTKI/I B TI'pyHlIiax paBHblI COOTBETCTBCHHO r = 100

n F = 74. Ha ypoBHe 3HaunmocTtd @ = 0,05 BBIICHUTH BIMSIHHME HOBOM TEXHOJOIMH Ha
CPEIHIOI0 POU3BOAUTENBHOCTb.

H, x,_ ¥
Pewenue. IlpoBepsemas runoreza = 9 To- Yo ,T. €. CpeHHE BBIPAOOTKH paboumx
OJIMHAKOBBI IO HOBOM M CTapoi TEXHOJIOTHSAM. B KauecTBe KOHKYpUPYIOIIEH THIOTE3bl MOXKHO
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B34Th H1: o> Yo i H2 I"-';é Y, 0) (B maHHOM 3a/maue O6ojee ecrecTBeHHa runote3a H1, tak
KaK €€ CIIPaBeUIMBOCTh O3Ha4YaeT 3(PPEeKTUBHOCTh NpUMEHEHUs1 HOBOM TexHomorun). [1o (5)
(hakTHYECKOE 3HAUCHUE CTATUCTUKU KPUTEPUS
o x—y :8578 2,00
o o 100 74
I 3 +

F i S—
n n 50 70
[Ipu xonkypupyromei runore3e H1 kpurnueckoe 3Ha4YeHNE CTATUCTUKN HAXOIUTCS W3
ycnoBus (.6), T. e. D(tkp) = D(tl- 200) =1 - 20= 10,9 , orkyna no Tadn. Il npunoxenuii tkp=
t0,9=1,64, a npu koHKypupytouei runoreze H2— u3 ycnosus (7), T. e. O(tkp) ==1—-0a=1 -
0,05=10,95, orkyna no Tabmure tkp = t0,95==1.96.
Taxk kak axTruecku Habmoaemoe 3HaueHue t = 4,00 Oosblie KPUTUYECKOTO 3HAUECHUS

tkp (1mpu J11000M U3 B3SITHIX KOHKYPUPYIOIIKX FUIIOTE3), TO TUIIOTE3A H, OTBEpraercs, T. €. Ha
5%-HOM YpOBHE 3HAYUMOCTH MOJKHO CJIelaTh BBIBOJ, YTO HOBAas TEXHOJIOTHS IO3BOJIAET
MTOBBICUTH CPETHIOI BEIPAOOTKY pabovmX.

1. Eciu qucnepcuu HeM3BeCTHBI HO PABHBI

3anaua 2. [IpousBeneHs! 1Be BEIOOPKH yporKasi MIISHUIIBL: TPU CBOEBPEMEHHOM yOOpKe
yposkasi 1 yOOpKe ¢ HEKOTOPBIM OIo3/1aHueM. B mepBom citydae npu HaOJIIOJ€HUH 8 y4acTKOB
BBIOOpOYHAsT CpeIHssl ypoKalHOCTh cocTaBmia 16,2 1m/ra, a cpeaHee KBaJApaTHYECKOe
OTKJIOHeHHMe — 3,2 1/ra; BO BTOPOM cllyyae MpH HaOMIOJEHUH 9 y4yaCTKOB Te Ke
XapaKTepUCTHKH PAaBHSIMCH COOTBETCTBEHHO 13,9 11/ra 1 2,1 1/ra. Ha ypoBHE 3HaUMMOCTH 0. =
0,05 BBIICHUTH BIUSHHME CBOEBPEMEHHOCTHM YOOpKHM ypokas Ha cpelHee 3HadeHue
YPOKaHOCTH.

H X, ¥,
Pewenue. IlposepsieMas runoresa o: o= Yo e CpeIHUE 3HAYCHUS
YPOKaHOCTH TP CBOEBPEMEHHOU YOOpKe ypoxkasi U ¢ HEKOTOPHIM OIMO3JaHWEM paBHBL. B

KayecTBe aJbTEPHATUBHOW TUMOTE3bl OepeM rumotesy Hl: Yo > Yo , IPUHATHE KOTOPOU
O3Ha4aeT CYLIECTBEHHOE BIMAHUE HAa YPOKAIHOCTh CPOKOB YOOPKH.
dakTHyecKl HabJI0JaeMoe 3HaYE€HHE CTATUCTHKH KpuTepus 1o (8)
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l6r2 o 13;9

= 14:__=-===|,62.
9:32'+8-2)7(1 1
8+9-~2 8 9

KpI/ITI/I‘-IeCKOC 3HAYCHUEC CTATHUCTHUKHU IJIA OHHOCTOpOHHeﬁ obiactu OIIPECACIIACTCA IpU

qucie crenenel cBo0o bl k= nl+ n2 -2=9+8-2=15 u3 ycnous ﬂt,k) =1-20=1-2*0,05=
0,9, orkyma mo Tabn. IV npunoxenuit t0,9,15=1,75. Tak xak t= 1,62<10,9,15=1.75, To

H
TUIIOTE3a o NIPpUHHUMACTCA. 910 0O3Ha4acT, 4TO HMCIOIIHCCA BBI60pO‘IHBIC JaHHBIC Ha
5%-10M YPOBHEC 3HAYUMOCTH HE IMO3BOJIAIOT CHUTATH, YTO HCKOTOPOC 3a1a3AbIBAHUC B CPOKAX
Y60pKI/I OKa3bIBaACT CYHMICCTBCHHOC BJIMAHUC HA BCIIMYHUHY YPOKai. Eme pa3 nog4YCPKHEM, YTO

H
3TO HE 03Ha4aeT OE30rOBOPOUHYIO BEPHOCTh FMNOTE3bl ~ 0. BriosHe BO3MOXKHO, UTO TOJIBKO
HE3HAYUTENbHBIA 00bEM BBIOOPKH IO3BOJIWII HPUHATH ITY TUIOTE3y, a NMPH YBEIUYCHUHU

00BbEMOB BBIOOPKH (UHCIa OTOOpAaHHBIX YYaCTKOB) TMIIOTE3a H, OyZeT OTBeprHyTa.

3. O paBeHcTBe J0J1€eH

3apaua 3. merotes cnenyromnme JaHHbIE 00 ypOKaHOCTH IMIISHUIBI HA 8 OINBITHBIX
ydJacTKax OJMHAKOBOTO pasmepa (u/ra): 26,5; 26,2; 35,9; 30,1; 32,3; 29,3; 26,1; 25,0. Ects
OCHOBAaHME TpeArNoyiarath, YTO 3HAYEHHE YpOXKAMHOCTH TpeThero yuacTka x'=35,9
3apeTUCTPUPOBAHO HEBEpHO. SIBIsSeTcs JM OTO 3HAYCHHWE AaHOMAIbHBIM  (pe3Ko
BBIJEIISIIOIIUMCS) HA 5%-HOM YPOBHE 3HAYUMOCTH?

Pewenue. Vickmouns 3HaueHue X' = 35,9, HaiineM IS ocTaBIIMXCS HaOmroneHuii X

=27,93(1/ra) u S=2,67(u/ra). daxkTHYECKH HabIo1aeMoe
x—x' 359-27.93
= — =298
2.67
3HAaYCHHE S Oosbiie  TaOIMYHOTO, CIIEOBATENBHO,

3HaueHne X' = 35,9 sABNIseTCS aHOMAJILHBIM, B €T0 CJIETyET OTOPOCUTb.
3agaua 4. KoHTponpHyo pabOoTy MO BBICHIEH MaTeMaTHKE IO WHIWBUIYaITbHBIM
BapHaHTaM BBINOJIHSIN CTYAEHTHl JABYX TPYNI MepBoro kypca. B mepBoil rpynme ObLIo




CTpyKTypHBIH
3JEMEHT
KOMITIETEHIINH

[Tnanupyemblie pe3ybTaThl
o0Oy4deHus

OneHouHble cpencTBa

npemioxkeHo 105 3amad, U3 KOTOpBIX BepHO pemieHo 60, Bo BTopoi rpymme u3 140
MPeJIOKEHHBIX 3a/1a4 BepHO pemieHo 69. Ha yposne 3nauumoctu 0,02 mpoBepUTH TUIIOTE3Y
00 OTCYTCTBHM CYIIECTBEHHBIX pPa3JIMYMil B YCBOEHMM y4e€OHOro Marepuaja CTyIEHTaMH
o0eux rpyI.

H
Pewenue. imeem runoresy ~ 0: pl = p2=p, T. €. 107U PEUICHHBIX 3a7a4 CTYJICHTaMHU
IIEpBOM ¥ BTOPOM TIpynn  paBHel. B kadecTBe  ajlbTEpPHATHMBHOM  BO3bBMEM

TUIIOTE3Y Hl TP . ITpu cipaBeyIMBOCTU TUIIOTE3bI Hy HaWJTydIen OleHKou p Oy et
_ i 60+69 129
p=-—"2 == =0,527

B cootBeTcTBUHU ¢ (10) h+H, - 105+140 245 . BeiGbopounsie nonu
pemeHHbIX 3amad it Kaxaou rpymmsl W1 =ml /nl =60/105=0,571 u W2 =m2 /n2
=69/140=0,493. Craructuka kputepus 1o (9)

. Y b T 0,571-0,4%3 121
T PG+l Jesma-esox -
n n 105 1

[Tpu KOHKYpHPYFOIIEH THITOTE3E H, BBIOMpPaeM KPUTHIECKYIO IBYCTOPOHHIOK 00J1aCTh,
IpaHUIIBI KOTOpoit onpezensieM u3 yciosus (7): O(tkp) = d(tl-a)=1-a=1-0,02 = 0,98,
orkyna mo Ttabm. Il mpunoxenwit t0,9=2,33. dakTtudyeckoe 3HAYCHUE KPUTEPHUS MEHBIIE

KpuTH4yeckoro, T. e. t < 10,9, cnenoBarensHO, rUMoOTE3a H, MIPUHUMAETCS, T. €.1I0JyUYEHHbIE
JaHHBIE HE TPOTUBOpEYAT TUIIOTe3€ 00 OJMHAKOBOM YPOBHE YCBOEHUS y4eOHOTo Marepuana
CTyJEHTaMH 00€UX TPYTIIL.

4. O paBeHCTBe /10J1eli ABYX M 00J1ee COBOKYIHOCTeM

3anpaua 5. Ilo ycnoButo npumepa 4 Ha ypoBHE 3HaUUMOCTH o = (0,05 BBISICHUTH, MOXKHO
JU CUUTaTh, YTO PA3IMYUs B YCBOCHHHM y4eOHOrO0 MaTepHala CTyACHTaMU YeThIPEeX TPYIII
MEePBOTO Kypca CyIIeCTBEHHBI. JIOTOTHUTENbHBIEC YCIOBUA: Ul TpeThel rpynmnsl m3.=63, n3
=125, nust uerBepToit rpynmnsl m4=105, n4 =160.




CTpyKTypHBIH
3JEMEHT
KOMITIETEHIINH

[Tnanupyemblie pe3ybTaThl
o0Oy4deHus

OneHouHble cpencTBa

Pewienue. BoiiBuraeM runotesy JHr"-': pl= p2=p3= p4=p T. €. 101U pPEUICHHBIX 3aJa4
BCEX T'PYIII PABHBI.

Berauciaum o popmyte (12) oneHky H :
.~ 60+65+63+105 — 0553.

T 105+ 140 + 125 + 160

Bri0opounbie 101 pemIeHHBIX 3a4a4 11 Kaxaou rpynnsl: wl = 0,571, w2==0,499 (cm.
npumep 4), w3 = 63/125 = 0,504, w4 =105/160 = 0,656.

2
x Z n(w,
Craructuka kpurepus mo (11) H( H)
(0,571 - 0,553)" + 140{0,499 - 0,553)" +

=
= 0,553(1 - 0,553) jros
+125(0,504 - 0,553)" + 160(0,656 - 0,553)"] = 9,87.

ITo Ta6u. V mpunoxenuii 12 kp= %20,05;3 = 7 82. Tak kak, ¥2> 2 kp (9,87 > 7,82), T0

THIIOTE3a H, OTBEpraercs, T. €. pa3jnyhe B yCBOSHHHM Y4YeOHOTO MaTepualia CTyICHTaMHU
YeThIpeX TPy 3HAYUMO WM CYIECTBEHHO Ha ypoBHe o = 0,05.

5. O paBeHcTBe AUCHEpcHii ABYX U 00Jiee COBOKYITHOCTEH

3agauya 6. Ha 1Byx TokapHBIX cTaHKax oOpaOaTbiBatoTcst BTyJIkH. OToOpaHbl 1B
MpoOBI: M3 BTYJIOK, C/ICTaHHBIX Ha IMEPBOM cTaHke, nl = 15 mT., Ha BTopoM cTanke — N2.=18

mtT. [To JaHHBIM 3THX BEIOOPOK pacCYUTaHbl BHIOOPOUHBIE TUCTIEPCHH é 1 = 8,5 (1151 mepBoro
CTaHKa) U ‘ﬁ = 6,3 (s BrOoporo cranka). Ilonaras, 4yTo pa3Meps! BTYJIOK HOJUUHSIOTCS

HOPMaJIBHOMY 3aKOHY pacIpeAesIeHns], Ha ypoBHE 3HAUNMOCTH 0= 0,05 BBIACHUTH, MOYKHO JIX
CUUTATh, YTO CTAHKHU 00JIaIal0T PA3IMYHON TOUHOCTHIO.
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Pewenue. imeem HyneByro runorezy HO: 1 =2 | 1. e. nucniepcun pa3mepa BTYJIOK,
oOpabaTbIBaéMbIX Ha KaKJOM CTaHKE, paBHbl. Bo3pMeM B KauecTBE KOHKYpHUPYOILEH

o

runoresy HI: >™2 (aucnepcus Oosblie 17 nepBoro cranka). CTaTUCTUKA KPUTEPHS IO

(13) (B KauecTBe TUCIIEPCUU ﬁ , CTOSIIIICH B UUCITUTENIE, OEPYT OOJIBIITYIO U3 IBYX IUCIICPCUI
— 9TO JaeT BO3MOXXHOCTh, YUUTBIBasi cBoWicTBa F-pacmpeneneHus, B Ba pa3a COKPAaTUTh
00beM ero TaOJIUYHBIX 3HAYCHUN):

L
o ;& :r:1—1S‘:t Q514985 _

s n s (18/17)6,3
n,—1
[To Tabn. VI npunokeHuii KpuTHIecKoe 3HaueHue F-kpuTepus Ha ypoBHE 3HAUUMOCTH

F=E

a= 0,05 npu umcne crenereir cBodoapl K1=n1-1=14 u k2=n2-1=17 , 1. e. 0031417
F<FE
=2,33. Tak kak k%7 16 runoresa HO ne OTBEpraercs, T. €. UMEIOIIUECS JaHHbIC HE
MO3BOJIIIOT CYUTATh, YTO CTAHKHU O0JIAAI0T Pa3IMYHON TOUHOCTHIO.

3ameuanne. Ecim B kadyecTBE KOHKYPUPYIOIIEW THUIOTE3bl B JAHHOW 3a/ladye B3SITh

o? o

runoresy HI1: ™1

1,37

, TO, KaK YK€ OTMCYCHO BBIIIC, CJICAOBAJIO B3ATb IABYCTOPOHHIOKO

E ;
KPUTHYECKYIO 00JIaCTh U HAWTH Falligk: y = a2k coorpercrBenno n3 yCIOBUI
a a
P(F < ﬁ—a/],‘h.‘lg) = —2- 1 P(F > Ex/z;kl:k;) = —2—"
[Ipu 3TOM TUIIOTE3a HO OoTBepraercs, eCclu IOJIyYEHHOE
F<E F=F )
3HAYECHUE Falligks iy af/ Thpky OnHako HEMOCPENICTBEHHO IO TalauIam

F-KpUTEpHst MOYHO HailTH JTuiIb npasyio rpanny =/ 2X6E2 Gonpmryio emmms), neByio xe
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I'paHUuLly. Fallig i, MCHBIIYIO €AMHUIIBI) HaXOoAAT M3 COOTHOIICHHA, JOKAa3aHHOI'O JIA
b

F-kputepus:
l
Fyroorsoniis =
broa /2 kyiky F
B nannom cinydae npu o= 0,05 B 3agaue ciaeqoBano HauTH

|

El.(lzﬁ:N:U ! ]:0.')75;l4:l7 e F ‘
0,025;1714

Ha mpaktuke 00bMHO HMCTONB3yeTcs TaOiuia 3HaueHuit F-kpurepus (cm. tabdn. VI

E

NPUIOXKEHHIT), B KOTOPOil TpUBeeHs! 3HaueHus —oodakz y “00Lkk 516 posponser

OCYIIECTBIISATh MPOBEPKY THIIOTE3BI Hy Ha 5%-HOM U 1%-HOM YpOBHSX 3HAYUMOCTH TIPH
UCIOJIb30BAHUU OJHOCTOPOHHEH KpUTHYEeCKOH obnactH, U Ha 10%-HOM u 2%-HOM ypOBHSX
3HAYUMOCTHU IIPU JBYCTOPOHHEN KPUTUYECKOM 001acTH.

3agaya 7. Ilo ycnoBuio mpumepa S Ha ypOBHE 3HAUMMOCTH 0. BBIACHUTBH, MOXHO JIH
CUMTATh, YTO CTAHKHU 00J1a/1al0T Pa3IM4HON TOYHOCTBIO, €CIIH UMEIOTCS 4 TOKApHBIX CTaHKA U
0TOOpaHBl COOTBETCTBEHHO 4YeThIpe MpoObl 00beMoB: nl=15; n2=18; n3=25; n4 =32, a

z z
BBIOOPOYHBIE JUCIEPCUU PA3MEPOB BTYJIOK PaBHbI COOTBETCTBEHHO: Sl = 8,5; S2
82 S
6,3; =9,3; "4 =58.

O-: of:ol WIu 0'1_2:0‘2, (i

Pewenue. Vimeem nynesyto runote3y HO: 0-12 Oi
1, 2, 3, 4). ITo dopmyne (14) Halimem ucHpaBiICHHBIE BHIOOPOUYHBIC JWCIICPCHH Pa3MEPOB
BTYJIOK:
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Az - E' _ A A2 iy ‘8 s o
§=17°85=91L 8 =15-63=66T:
~2 . 25 2 . « Az 32 oo
Sy = —24 9,3 = 9,69, Sy = —3—i' : 5,8 = 5,99,

a 3atem, 1o gopmyie (15) — oneHKy cpeaHeit apupMeTHIeCKON TUCTISPCHH
2 _15-85+18-63+25-93+32-58 659 _, .
- 15+18+25+32-4 g6

Cratuctuka kpurepus no ¢popmyne (13) paHa

_ 141n(7,66/9,11) + 17 In(7,66/6,67) + 24 In(7,66/9.69) + 31 In(7,66/5,99) i

,+_1_(_1_+L+_L+..L-_‘-)
3.3\14 17 24 31 76

[To Tabnuue V nmpunoxennii ¢20,05;3 = 7,82. Tak kak y2 < %20,05;3 (1,87 < 7,82), To
runote3a HO: He oTBepraercs, T. €. MMEIOIIMECS TaHHBIC HE IO3BOJIAIOT CYHUTATh, YTO
paccMaTpHBaeMble CTaHKU 00JIaIal0T PA3IMYHON TOYHOCTBIO.

2




0) Ilopsiiok MpoBeleHUs] MPOMEKYTOYHON aTTECTAIMU, MOKA3aTeJId U KPUTEPUH
OIleHUBAHMS:

[TpomexyTouHasi aTTeCTalus MO JAUCHUILTUHE «MEeTOAMKa MOJIEBOTO OMBITa» BKIIOYACT
TEOPETUYECKHE BOIIPOCHI, TO3BOJIAIOIINE OLICHUTh YPOBEHb YCBOEHUS 00YUaIOUIUMUCS 3HAHUM, U
NPaKTUYCCKUE 3a/laHusl, BBIABISIONIME CTENCHb CPOPMHUPOBAHHOCTH YMEHUN W BIAJICHHA,
MPOBOJUTCA B (popMme 3auera.

OreHKa «3a4TE€HO» BBICTABIACTCS CTYJEHTY, KOTOPBIH

- IPOYHO YCBOWJI IIPEAYCMOTPEHHBIN POTPaMMHBIN MaTepHall,

- IPaBUWJIHHO, ApTYMEHTHUPOBAHO OTBETUII HA BCE BOMPOCHI, C IPUBEACHUEM IIPHUMEPOB;

- TIOKa3aJ1 TIIy0OKHe CHCTEMAaTH3UPOBAHHBIC 3HAHUS, BIIAJICCT MPUEMaMH PACCYKIACHUS H
COTIOCTABJISIET MaTepUall U3 Pa3HbIX HCTOUHUKOB.

I[OHOJ'IHI/ITGJ'IBHBIM YCJIIOBUEM IOJYYCHHSA OLCHKHW «3a4YTCHO» MOTYT CTAaTbhb XOPOIIHEC
yCHEeXH MPHU BHIMOTHEHUH KOHTPOJIBHBIX PaboT, CUCTEMaTHUeCKasi aKTUBHAs paboTa Ha 3aHATHUSX.

2. OrmeHKa «HE 3a4TEHO» BBICTABIISIETCS CTYACHTY, KOTOpbIA He crpaBwicsi ¢ 50 %
BONPOCOB M 3aJ[aHMii, B OTBETaX HA BOIPOCHI JOMYCTUJ CYIIECTBEHHbIe OmuOKA. He moxer
OTBCTHTh Ha JIOTIOJHHUTEIBHBIC BOIPOCKHI, IPEAJIOKECHHBIC TpernoaaBareiaeM. LlemocTHoro
MPEJICTABICHUS O B3aUMOCBSI3SIX, KOMIIOHEHTaX JUCIHUILIUHBI y CTYICHTA HET.



