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Mporpamma omcuunnmHbl "OCHOBBI Hay4HbIX UccnenoBaHuii u metponorusa”; 04.03.01 Xumus; npodgoeccop, 4.H. (npodpeccop) Ynaxosuy

Mporpammy oucumnavHbl paspaboTan(a)(n) npodeccop, a.H. (npodeccop) Ynaxosuy H.A. Kadeapa
HeopraHm4yeckom xmummnmn Xnmudecknin nHCTUTYT nM. A.M. Bytneposa , Nikolay.Ulakhovich@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenamn ocsBoeHms ancumnnunHbl "OCHOBbI HAy4YHbIX NCCNEeAOBAHNA U METPONOrna" SBNSeTCS
NOAroTOBKA K HAay4HO-UCCNeaoBatebCkom 1 negarorm4eckon AesaTenbHOCTU, CBA3aHHOM C
MeTogamu pernctpaumm n obpaboTkmn pesynbTaTtoB XMMUYECKUX SKCMEPUMEHTOB 1 NPOBEASHNEM
nccnenoBaHUin B 06nact aHanMTUYECKOro KOHTPONS U MOMy4YeHUs! KONMYECTBEHHbIX NapaMeTpoB
XMMUYECKMX paBHOBECUIA. B pe3ynbtaTte 0CBOEHMS AaHHOW OUCUUMNANHBI OONXHbI ObiTh
cchopMMpoBaHbl NpeacTaBneHnst 06 oTaenbHbIX 06NaCTSX NPUNOXEHUS MaTeMaTKM,
mMaremMaTn4yeckom CTaTUCTUKN U KOMMbIOTEPHOM TEXHUKWN ONS pelweHns 3a8a4 aHannmTuyeckomn XxmmMmm
N OPYrnxX XMMUYECKMX OMCUMMAVH, UMEeoWmnx aeno ¢ 6onbwmnMm Habopamm aKkcnepuMeHTanbHbIX
LaHHbIX. [1py 0CBOEHUN ANCUMMNAUHBI CTYOEHTbI NofydatT 0630pHbIE 3HAHMS 0 crocobax NPoBepKU
rmnoTes, KOPPENsAUMOHHbIX U PErpecCUOHHbIX 3aBUCUMOCTSX, a TakXe 0 NepcrnekTuBax passmutns
MEeTOLONIOrNM OUEHKN Kak UCTUHHOIO 3Ha4YeHNsa U3MEePSEMO BENNYUHBIL, TaK U napamMeTpoB
AMMUPUYECKUX OOPMYII.

2. MecTO AMCUMNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas ancumnnvHa sknodeHa B pasgen " 51.B.0M.9 OucumnauHbl (MOaynn)" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 04.03.01 XrMusa n oTHOCKTCS K 0653aTeNbHbIM OUCLMNIINHAM.
OcBauBaetcs Ha 2 kypce, 4 ceMecTp.

OucumnnnHa 'OCHOBbI Hay4YHbIX UCCNEeLOBaHUA U METPONOrMSA' OTHOCUTCS K BapuaTUBHOM YacTu
6noka gucuunnvH. OHa 6asmpyeTcs Ha 3HAHNSX U YMEHUSX, BbIpabOTaHHbIX NMPY NMPOX0XAEHNM
0bwux kypcos 6a3oBoit Yactu umkna b2 n b3: 'HeopraHnyeckas xumust' (pacyeTbl NnapameTpoB
XVIMUYECKMX paBHOBECUI), 'AHannTnyeckas xmmMms' (KoOnM4eCcTBeHHbI aHanuna) 1 'Beicias
matemarumka' (Teopus BepoaTHocTen). [lonydyeHHble Npu 0CBOEHUN OUCUUNINHBI 3HAHWS U YMEHUS
obneryatot ocBoeHune gucumniavH '9BM B xumun' n 'AHanMTnyeckas XumMmust' (MHCTPYMeHTanbHbIe
MeTobl aHanmsa).

3. KomneTteHuuun obyuarowerocsi, popMmpyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

Pacwucposka

LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL MU
OK-6 cnocobHoCTbO paboTaTtb B KOMNEKTMBE, TONEPAHTHO
(0blWeKyNbTypHbIE BOCMPUHUMATb CoLManbHble, 3THUYECKNE, KOHGDECCMOHAbHbIE
KOMneTeHuunn) N KyNbTypHbIE Pasnmyns
OK-7
(0bLWeKyNbTypHbIE CMOCOBHOCTBIO K CaMoopraHmn3aumm n camoobpasoBaHumto
KoMMeTeHuunn)
OrlnK-1 CMOCOBHOCTBIO MCMOJIb30BaTb MONYyYEHHbIE 3HAHMS
(npodbeccmoHanbHble TEOPETUYECKMX OCHOB (PYHOAMEHTANIbHbIX Pa3aenoB XMMUN nNpu
KoMneTeHuunn) peweHnn NPogoeccoHanbHbIX 3aa4
Or1K-3 CMOCOOHOCTBIO MCMOJIb30BaTb OCHOBHbIE 3aKOHbI
(npodhbeccmoHanbHble €CTECTBEHHOHAYYHbIX AUCUMMINH B NPOMPECCUOHANBbHOW
KOMMeTeHuunn) NeATeNbHOCTU
MK-3
(NMpodpeccmoHanbHble BnageHWeM CUCTEMON PyHOAMEHTaNIbHbIX XMMUYECKUX MOHATUIA
KOMMeTeHuun)
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Mporpamma omcuunnmHbl "OCHOBBI Hay4HbIX UccnenoBaHuii u metponorusa”; 04.03.01 Xumus; npodgoeccop, 4.H. (npodpeccop) Ynaxosuy

Pacwmndpposka
Wincpp komneteHunu npuobpetaemon KOMNeTeHLUn
MK-4 CMOCOBHOCTbIO NPUMEHATb OCHOBHbIE €ECTECTBEHHOHAY4YHbIE
(npodheccunoHanbHble 3aKOHbl 1 3aKOHOMEPHOCTU Pa3BUTUSA XMMUYECKOW HayKn npwu
KOMI'IeTeHLI,I/II/I) aHannae noJliyd4eHHbIX pe3ynbTaToB

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

OCHOBblI MatemMaTmn4eckomn CTaTUCTUKK, obwwue 3aKOHOMEPHOCTN N METOLOJTOITMIO NPUMEHEHNA
cnocobos pacdeTta pa3/inyHbIX I'IOFpeLUHOCTeI7I npn nony4eHnn akCrnepmMMeHTalbHbIX OaHHbIX.

2. IONXEH yMeTb:

CaMOCTOSITENIbHO ONpenensaTb napaMeTpbl pacrnpeneneHusi, NpoBoAMTb NPOBEPKY XapakTepa
pacnpeneneHns, oLeHnBaTb Cny4aiHble U CUCTEMATUYECKUE MOrPELIHOCTH.

3. OOMXEH BnageTb:

HaBblKaMW MiaHNPOBaHNA N NHTEPMNpeTaunn pe3dynbtaTtoB 3KCNepnMeHTa npum MeTpOJ'IOFVI‘-IeCKOVI
arTrectaunm XmMn4eckoro coctasa pa3nmyHbixX 06 BHEKTOB.

BnaneHvne ocHoBaMu Teopun pyHOaMEHTaNbHbIX Pa3fenoB XuMumM (Npexae BCero BbiCWwen
mMarematuku n aHanutundeckon xummn) (MK-2).

CnocobHOCTb NPUMEHATL OCHOBHbIE 3aKOHbI XUMUW MPU 06CYXAEHUN NONYYEHHbIX PE3YNbTATOB, B
TOM YMCne C NPUBNEYEHNEM MHPOPMALMOHHBIX 623 aaHHbIX (MK-3).

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooeMKOCTb AMCLUMNANHBI COCTABNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMINHBI 3a4eT B 4 ceMmecTpe.

CyMMapHo no amcumnnnHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs onycka K 3a4eTy
28 6annos.

86 6annos n 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (yo0B.);

54 6anna n MeHee - "HeyOBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunamHe/ MOAynto
TemaTtnyeckuw nnaH gucUUNAUHbI/MOAyNS

KETPOHHBH
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Mporpamma omcuunnmHbl "OCHOBBI Hay4HbIX UccnenoBaHuii u metponorusa”; 04.03.01 Xumus; npodgoeccop, 4.H. (npodpeccop) Ynaxosuy

Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 1. BeegeHue.
Obuwwme cBeneHnst 06
N3MepeHnsx
PM3NYECKUX BENTNYMH.
OCHOBHblE NPUHUMMbI
1. |noaoxonbl K 4 1 2 0
N3MEPEHNSM.
N3meputenoHoe
npeobpasoBaHue.
Pa3mep v 3HayveHune
doN3nN4eCcKOon BENNYNHBDI.

Tema 2. OCHOBHbIE 1
NPOn3BOLHbIE MMCbMEHHOE
BENNYMHbI.PasmepHOCTb JoMallHee
Cunctema puamnyeckmx 3ajaHve
BE/IMYMH 1 CUCTEMA
eauHuL,.

Tema 3. Obwwue
BOMPOCHI Teopumn
N3MepeHni.
Knaccudmkaums
namepeHui. MNMprnHumnsl,
MeToObl 1 METOAMNKM

3. [n3mepenuns. CpencTea 4 3 2 0 0
n3mepeHuin. Ycnosms
namepeHuin. CeoricTea
COCTOSIHUS U3MEPEHUI.
MorpewHocTu
N3MepeHni.

NMMCbMEHHOE
0 JomalHee
3adaHune

NMACbMEHHOE
JomalHee
3adaHune

Tema 4. OT1anoHbl
dPU3NYECKNX BENTNYUH.
[Mepenaya pasmepos
4. |leovHnL PM3NYecKmx 4 4 2 0 0
BeNn4uH. [orpewHocTn
CpencTB N3MepeHui n
X HOPMUpPOBaHMe.

Tema 5. Obwwue
NoHATUSA
mareMaTnyeckom
CTaTUCTUKN.
"eHepanbHas NMCbMeHHoe
COBOKYMHOCTb U JoMallHee
. Bblbopka. MapameTpbl 4 5 2 0 0 3apaHue
pacnpeneneHus.
MartemaTnyeckoe
oXupaHue cny4yanHom
BENNYUHbLI. [ncnepcus
Cny4aHOW BENNYUNHbI.

NMMCbMEHHOE
JomMallHee
3agaHune

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 6. HopmanbHoe
pacnpeneneHue.
®yHKLNSA HOPMaNbHOro
pacnpeneneHus. TecTupoBaHue
6'ﬂpMHumnu,nexammeB 4 6 2 0 0
OCHOBE 3aKOHa
HOPManbHOro
pacnpeneneHus.

Tema 7. MoMeHTbI
HenpepbIBHOMO
pacnpeneneHms.
PaBHOMepHOE
pacnpeneneHue. NNCbMEHHOE
HekoTopble JomaliHee
cneunanbHble 3apaHve
pacnpeneneHms.
PacnpeneneHve
CTtblopoeHTa.
PacnpeneneHve
duwepa.

Tema 8. Pasbop
KOHKPETHOM CUMTyauuu:
MNMposepka
HOPMaNbHOCTK
pacnpeneneHns

8. |BblbopkmM 13 100 4 8 2 0 0
n3MepeHui
NOCTPOEHNEM
rMCTOrpamMmbl 1
NCMNONb30BaHNEM
Kputepus MNupcoHa.

Tema 9. CpaBHeHune
ancnepcuin. CpaBHeHne
OBYX Qucnepcuin.
CpaBHEeHMe HECKONbKUX
auncriepcun. Bolgenexve
9. |bonbluelt oucnepcum n3 | 4 9 2 0 0
MHOTMX.
[Mopo3putenbHo
BblOENSAOWMECS
3HavyeHns (npomaxm).

NMMCbMEHHOE
JomMallHee
3adaHune

NMMCbMEHHOE
JomMallHee
3agaHune

Tema 10. YcnoBus
NPUMEHEHNS METOO0B

MaTeMaTn4yeckom KONNOKBUYM
1O'CTaTMCTMKmmnpOBepKa 4 10 2 0 0
BbINONHEHUS 3TUX
yCnosum

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbin Homep 723916 5AE
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tekywime coopmbl
KOHTpOns

11.

Tema 11. OueHka
cny4yanHowm
NOrpewHoCTN.
Mpeun3noHHoOCTb,
CXOOUMOCTb 1
BOCMNPON3BOAUMOCTb.
MNoBTOpPSiEMOCTb
BHyTpunabopatopHbiii
KOHTPO/b Ka4yecTBa
N3MepeHni.

11

NMMCbMEHHOE
JomalHee
3adaHune

12.

Tema 12. OueHka
cucTemaTuyeckom
MOrpewWwHoCcTn: No
cTaHgapTHoMy obpasuy,
CpaBHEHVEM
pe3ynbTaTtoB ABYX
He3aBMCKMbIX METOLOB,
BapbWpPOBaHNEM MacCChl
npobbl. Cnocobbl
yCTpaHeHus!
cuctemaTuyeckom
MOrpPewWwHoCTN.
MexnabopaTopHble
3KCMEPUMEHTHDI.

12

TeCTUpPOBaHMe

13.

Tema 13.
Pacnpenenenune
ONCKPETHBIX CyYanHbIX
BENNYH.
Pacnpenenenune
MyaccoHa.
BuHoMUHanbHoe
pacnpeneneHue.

13

NMACbMEHHOE
JomallHee
3adaHune

14

Tema 14.
KoppensaunoHHbIn n
perpeccuoHHbIN
aHanu3abl. [1poBepka

‘(B3anMocBsA3n OBYX

dPU3NYECKNX BENMNYNH.
MeTon HanMeHbLNX

KBaopaToB.

14

NMMCbMEHHOE
JomMallHee
3agaHune

PernctpaumoHHbin Homep 723916
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Mporpamma omcuunnmHbl "OCHOBBI Hay4HbIX UccnenoBaHuii u metponorusa”; 04.03.01 Xumus; npodgoeccop, 4.H. (npodpeccop) Ynaxosuy

Buabl n yachbl
ayauTopHOM paboThbl,

Paspen
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpal (B yacax) KOHTpOnsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pabotbi

Tema 15. ObecneyeHune
KayecTBa XMMUYECKUX

N3MepeHnia.

PobacTHoCTb,

CENeKTUBHOCTb U MMCbMEHHOEe

CNeLUndUYHOCTb. JomauiHee
15. 4 1 2

MNnaHnpoBaHue 5 0 0 3ajaHve

SKCrnepnMeHTa n
oueHKa CTaTUucTn4eckmnx
XapakTepunucTunk
MEeTOANKN aHaNnmaa.

Tema 16. Pasbop

KOHKPETHOW CUTyauunu: MACbMEHHOEe
ATTecTauns MeToonkm

16. ecTay, eTon, 4 16 5 0 0 oomauiHee
KONMMYECTBEHHOI O 3agaHue

aHannsa Bosnyxa
pabouyeit 30Hbl.

Tema 17. KoHuenuus
HeonpeneneHHoCTN B

XUMUNYECKUNX MMCbMEHHOEe
n3Mm HUaX (Kpyrnbin

17. 3mepe (kpy 4 17 o 0 0 gomallHee
CTON C NpurnaweHnem 3agaHune

BELyWMX CrneumanicTos
B obnactu MeTponorum).

Tema 18. KoHTponbHas
paboTa 1
(MeTponoruyeckune KOHTpONbHas
18.|xapakTepucTukm 4 18 2 0 0 pabota
METOLMK
KONMYECTBEHHOIO
XMMMYECKOro aHanmsa)

Tema . UTorosas 3ayert
doopMa KOHTpoOns 4 0 0 0

NToro 36 0 0

4.2 CopepxaHvue oUCLUMNUHbBI

Tema 1. BBepeHue. O6wme ceeneHus 06 MamepeHusix pmanyeckmx BenMunH. OCHOBHbIE
NPVHLUMNbI NoAxXoabl K u3aMepeHusiMm. UameputenoHoe npeobpasosaHue. Pasmep u 3HayeHue
cpousnyeckon BENMUYUHDI.

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

Onpegnenexne metponorun. EaMHCTBO n3MepeHunii. TeopeTnyeckas MeTponorus (teopms
N3MEPEHNIA, CO3aHNE TEOPETUYECKMX OCHOB NMOCTPOEHNS CUCTEM €AUHNL, U 3TANIOHOB, pa3paboTka
Teopuun norpewHoctein). NpuknagHas MeTpPonormsa (Bonpochl NPakTUYeCKoro N3MepPeHns B
pPas3nnYHbIX cdpepax, NoBbIlWEHNE TOYHOCTH, obecneyeHre aBTomaTnaaumm). 3akoHonaTenbHas
MeTponorus (rocyaapcTBeHHble ctaHaapTbl). OcHoBononarawwme NnpUHLMNLN METPONOrUN
(akcuombl).

Tema 2. OCHOBHbIE U npoun3sogHblie BenVI'-II/IHbI.PaSMepHOCTb. Cucrema (*)I/ISVI'-IECKVIX BeJINYUNH
n cmnctema eanHUL.

PerncrpaumnoHHbli Homep 723916 DAEKTPOHHEH
CtpaHnua 8 n3 26. il yLH,lf[;F EPCHTET
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Mporpamma omcuunnmHbl "OCHOBBI Hay4HbIX UccnenoBaHuii u metponorusa”; 04.03.01 Xumus; npodgoeccop, 4.H. (npodpeccop) Ynaxosuy

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

ST1anbl passuTtna metponorum (MeTtpuyeckas koBeHumsa 1875 r., MexayHapoaHoH 610po Mep 1
BecoB, [(NaBHas nanata mep n Becos B [NeTepbypre). MNepenaya pasmepa eanHnL, cpencTBamm
N3MepPEeHUii (rocy1apCTBEHHbIE 3TaNOHbI, BTOPUYHbIE 3TaNOHbI, 06pa3LI0oBbIe CPeACTBA M3MEPEHNIA,
pabouve cpencTea nsmepeHmnin). Kayectso namepeHmin. CBocTBa COCTOSIHUS| U3MEPEHUIA (TOYHOCTD,
CXOAMMOCTb, BOCMPOM3BOAMMOCTb, ObICTPOTA NoNyYeHUs pesynbtaTtos). Knaccugukaums
namepeHuii: 1. PaBHOTOYHbIe, HEpaBHOTOYHbIE. 2. OAHOKpATHbIE, MHOroKpaTHble. 3. CTatuyeckue,
onHammyeckue. 4. Metponorvdeckue, TexHmyeckume. 5. AGContoTHbIe, OTHOCUTENbHbIE. 6. MNpsMble,
KOCBEHHbIE, COBMECTHblE, COBOKYMHble. CpeacTea namepeHuin. KoHTponb HeM3MEeHHOCTY pa3Mepa
€LVHNL BO BPEMEHMN.

Tema 3. O6wme Bonpockl Teopun namepeHun. Knaccndpumkaumsa namepeHmi. NMpuHUmnsbI,
MeToAbl U METOAMKU U3MepeHus. Cpencrea usmepeHun. Ycnosusa usmepeHuin. Ceoncrea
cocTosiHUsA usmepeHun. NMorpeLHOCTU N3MEepPEeHUN.

JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

Knaccudpukaums norpewHocteii: 1. [No cnocoby BbipaxeHus (abContoTHbIE N OTHOCUTENBHbIE). 2. B
3aBVICUMOCTM OT TOrO 3aBbIWAIOT UM 3aHNXAIOT pe3ynbTar (MOoNoXuTeNbHble 1 oTpuuaTtenbHbie). 3.
Mo Tnny cBA3M Mexay NOorpewHoOCTbO 1 N3MEPSEMO BENNYNHON (MOCTOSHHbIE U
npornopumoHanbHble). 4. B 3aBucMMOCTK OT XapakTtepa NpUYvH, Bbi3blBAIOLWNX MOrPELHOCTb
(cuctematmnyeckume n cnyyanHole). 5. o UICTOYHUKAM NPOUCXOXOEHNS (MHCTPYMEHTalbHbIE,
peareHTHble, MeToanyeckme). 6. MNpsmMblie n KocBeHHble. CcTeMaTnyeckne NorpeLHOCTU.
[MpaBunnbHOCTb N3MepeHnin. NocTosHHbIE 1 NPONOPLMOHANbHBIE CUCTEMATMYECKNE MOTrPELIHOCTMW.
Tpw cnocoba OLEHKM CUCTEMATMYECKUX NOrPeELHOCTENR. TMbl CMCTEMATUYECKNX MOTrPELIHOCTEN.
MepBblA TN ? NOrPEWHOCTN M3BECTHOW NPUPOAbI, 3HAYEHUS KOTOPbIX MOTYT ObiTb NPeaBapUTENbHO
paccynTaHbl. Bropoi Tvn ? n3eectHoi Npupoabl, 3HAa4eHNS KOTOPbIX HEN3BECTHbI, HO MOTYT ObITb
OueHeHbl B xoae akcnepumeHTa. Cioga 0THOCATCS MHCTPYMEHTAlbHbIE, peareHTHbIE U
METOAMYECKME MOTrPELHOCT. TpeTnin TMn ? NPUYUHLI U NOrPELHOCTM HEM3BECTHbI, BbISIBUTb HE
npeacTaBnseTCcs BO3MOXHbIM.

Tema 4. 3tanoHbl hramnyecknx BennumH. Nepepaya paamepoB eanHUL, PU3NYECKUX BENTUYMH.
MorpewHOCTM CpencTB NU3MEPEHUA U UX HOPMUPOBaHMe.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

Penatmemsaums - onpeneneHne nnm n3aMepeHme 0THOCUTENbHO HEKOTOPOro Apyroro o6bekTa.
PesynbTtat onpenensiot no pa3HOCTV TakMm 06pas3oM, YTO CUCTEMATMYECKUE NOrPEWHOCTN B3aVMHO
ncknoyatTcs. PaHoommsaums - nepeeo CMCTeMaTtn4eckmx NorpewHocTen B paspsas cny4yanHboix.
OcHoBaHa Ha TOM, YTO cUcTeMaTMyeckas NorpewHoCTb eANHNYHOro SBneHus (npubopa, Metona,
NCMONHUTENS) NPW PACCMOTPEHMM ee B Bonee WMPOKOM KNacce OOHOTUMHBIX SBNEHWIA (cepus
NpnbopoB., rpynmna MeToaoB, KONNEKTUB UCNONHUTENE) CTAHOBUTCS BENIMYMHON NepeMEHHOIA
(cnyvanHow).

Tema 5. O6LLMe NOHATUSA MaTeMaTUYeCKOWN cTaTUCTUKWN. eHepanbHasi COBOKYNHOCTb U
Bblbopka. MapameTpbl pacnpepeneHns. Matematuyeckoe oXupaHue Cily4yarnHON BeIMYMHbI.
Aducnepcus cny4anHow BeNIUUYMHDI.

JIeKLMOHHOe 3aHsiTue (2 4aca(oB)):

PenstneBnsaums - onpeneneHne nnm n3aMepeHmne 0THOCUTENBHO HEKOTOPOro Apyroro obbekTa.
PesynbTat onpenensot No pasHOCTM TakuM 06pa3oM, YTO CUCTEMATUYECKMNE NOrPELHOCTU B3aNMHO
ncknoyarTca. Pangommnsaums - nepesom cucteMaTuyeckmnx NorpewHocTern B pa3pss ClnyYyanHbix.
OcHoBaHa Ha TOM, 4TO cUcTeMatuyeckast NorpeLHOCTb eAMHUYHOrO aBneHuns (Nprubopa, MeToaa,
NCNONHUTENS) NPY PAacCMOTPEHUN ee B Bonee WnpokoM Knacce OOHOTUMHbIX SBNEHWIA (cepus
NpnbopoB., rpynna MeToao0B, KONMEKTMB UCMONHUTENE) CTAHOBUTCS BENMYMHON NEPEMEHHO
(cnyyaiHow). Nekumsa 5. CnyyariHble NOrpewHocT (370 He YnMcno, a cpyHkuma cnydas). CnyyanHas
BENUYUHA onpenenseTcs o6nacTbio N3MEHEHUS 1 BEPOSITHOCTbIO, C KOTOPOM OHa nonagaet B TOT
U NHOW nHTepBan. [unckpeTHble N HeNpPepbIBHbIE CNy4YaliHble BENMUYUHbL. ['eHepanbHas u
BbIOOPOYHAS COBOKYMHOCTW BENYVH.

Tema 6. HopmanbHoe pacnpepneneHue. ®yHKUUS HOpManbHOro pacnpeaeneHus. MpuHUMNbI,
nexatiye B OCHOBE 3aKOHa HOPMasbHOro pacnpeneneHus.

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):
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[MapameTpbl pacnpeneneHns cnyyanHbix BENMYMH (MatemaTnyeckoe oxuaaHue, gucrnepcus
cnyyanHowm BenvynHbl). MaremaTnyeckoe oxuaaHne HenpepbiBHOW CNyYanHON BENNYUHBDI.
MaTtemaTtnyeckoe oxungaHne HenpepbiBHOW Cny4anHor BennynHbl. CpeaHeB3BEWEHHOE 3HaYeHme
OVCKPETHOM cny4anHon BenuymHbl. CBOMCTBA MateMaTn4eckoro oxungaHus. ducnepcms
HenpepbIBHOM U KOHEYHO3HAYHOW CyYaiHOoi BennYmHbl. Jduncnepcusi BbI6OPOYHOA COBOKYMHOCTH.
Ceonctsa gucnepcuun. Matematnyeckoe oXxuaaHve cpefHero pesynbtara (MaremaTnyeckoe
OXugaHue cnyyarHom sennynHbl). ducnepcusa cpenHero peadynbTtata. CtTaHoapTHOE OTKNOHEHME
cpenHero pesynbrarta (4acTHOe OT AeNneHUs CTaHOapPTHOro OTK/IOHEHUS HA KOPEeHb KBaApaTHbIA 13
obbema BbIGOpKM).

Tema 7. MomeHTbI HeNpepbIBHOrO pacnpeneneHusi. PaBHomepHoe pacnpeneneHue.
HekoTtopble cneunanbHbie pacnpeneneHus. PacnpeneneHune CtbiogeHTa. PacnpeneneHue
duwiepa.

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

'mcTorpammbl 1 pacnpenenexuve. lNprumep ructorpamMmmbl AUCKPETHOM BeNNYNHbI. BaBelweHHas
cymma. BecoBoi MHOXUTENb. YCnoBue HOPMUPOBKM Yynucen. HopmanbHoe pacnpeneneHue. GyHkuns
"aycca. lNpenenbHoe pacnpeneneHe. HOPMUPOBOYHbBIA MHOXUTEND (BbipaXeHWe AN ero pacyeta
nony4aem nocnenosarefibHbIMU MOACTAHOBKaMMN B (POPMYNy N5 OYHKLMM HOPMAbHOMO
pacnpegeneHus). MpuHUMNbI, nexalme B OCHOBE 3aKOHa HOPManbHOro pacnpenenexHus: 1.
MpuHLMN cuMMETPUN (BEPOSTHOCTU OAMHAKOBbLIX MO BENNYMHE, HO 0OpaTHBIX MO 3HAKY ClyYarHbIX
norpewHocTern pasHbl). 2. lNepsas Npon3BoaHAsa paBHa HyM, €CNn 3Ha4YeHne Cny4aiHon BENNYNHbI
coenagaet C UICTUHHOWN BENVYNHONM (CPefHUM 3HadYeHneM pesynbrtarta). [ns pesynbtatos
N3MEPEHNS PaBHbIX CPELHEMY apUPMETNYECKOMY Ha KPUBOW pacnpeneneHuns Habnionaetcs
MakCcMMyM. 3aKOH HOpMasbHOro pacnpeneneHns npeanonaraeT BePOSATHOCTb Cly4anHbIX
MOrpPELHOCTEN TEM MEHbLWYIO, YeM Bonblue nx abcontoTHoe 3HadveHune. 3. MakcumanbHas
BEPOSTHOCTb CNOXHOro COBbITUS OTBEYAET MMHUMANbHOW CyMME KBaApaToB OTK/OHEHWI BENNYMH OT
CpenHero pesynbTtara, T.e. 3aKOH HOPManbHOro pacnpeaeneHuns BkYaeT B cebs npuHUmMn
HanMeHbLlKnX kBaapartos. 4. Kpneas oyHKUMN HOPManbHOro pacrnpeneneHms umeet ase
CYMMETPUYHbIE OTHOCMTENBHO BEPTUKANBHON OCK TOYKM nepernba (BTopas Npon3BogHas pasHa
HYNI0) HA PACCTOSAHUSAX OT LEeHTPa pacCesiHns, paBHbIX CTaHOAPTHOMY reHepasibHOMY OTK/TOHEHUIO.

Tema 8. Pa3a6op KOHKpeTHoW cuTyauum: NMpoBepka HOpManbHOCTU pacnpeaeneHust BbiI6opku
u3 100 uamepeHnit NOCTPOEHUEM rMCTOrpamMMmbl M UCNONb30BaHUEM Kputepus MupcoHa.

JNIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

3aBMCUMOCTb BMa KPUBOI HOPMabHOro pacnpeneneHns oT BeNNYUHbI FreHepanbHoOro
CTaHO4aPTHOro OTKNOHEHUS (onpenenseT cTeneHb "pa3mbliTOCTN" KpuBoR ). BennynHa nctmHHoro
3Ha4yeHus (cpenHero pesynbrara) onpenenseT nonoxeHme NPUBoN pacnpeneneHns Ha ocu
abcumcc. Touke nepervba KpuBOW OTBEYaET 3HaYeHme abcuncchl, paBHOE CTaHLAPTHOMY
OTKNOHEHMIO. BEpOoSATHOCTb TOro, 4TO Cny4YarHas NoOrpewHoCTb OTAENbHOrO N3MEPEHNS HE
npesblwaeT no abCoNOTHOMY 3HAYEHWNIO CTAHOAPTHOE OTKNIOHEHME, paBHa 68 % (ABYX CTaHOAPTHbIX
OTKNOHEHUI - 95.4 %, Tpex - 99.7 %).

Tema 9. CpaBHeHue gucnepcun. CpaBHeHMe AByx aucnepcuit. CpaBHeHUe HeCKONMbKUX
aucnepcuit. BoigeneHune 6onbluien gucnepcum n3a mHormx. Mopo3sputenbHO Bblaensiowmecs
3Ha4yeHusa (Npomaxm).

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

OueHka xapakTepa pacnpegeneHus. B kayectse npumepa paccmatpusaem Bbibopky 13 100
N3MepeHnii onpeneneHns mean B obpasue (ot 600 no 621 mr HalineHo). CpeaHwuii pe3ynbtaT 610
mr. CTaHoapTHOE OTKNOHEHMe paBHO 4 Mr. Bece peaynbTathl pa3buBaem Ha knacchbl Takum 06pasom,
4TOObI KaXaplil Knacc 06beANHSAN pe3ynbTaTbl U3MEPEHWIA HA UHTEPBANE WNPWHOW B NMONOBUHY
CTaHL4apPTHOro OTkNoHeHus. CTpouM ructorpammy. B Touke MakcMyma 4yactoTa nonagaHus B
onpeneneHHbln knacc coctasnset 0.19. Vicnonb3ys 10 3Ha4YeHMEe Haxo4MM CTaHaapTHOe
OTKNOHeHKe. [Monyvaem 4.2. STOT pesdynbTart NPakTU4ecky CoBnagaeT ¢ TeOPETUHECKUM 3HAYEHNEM
(4.0), 4TO NO3BONSET CYMTATL MOMYYEHHYIO BbIOOPKY HOPManbHO pacnpeaeneHHon. Mo naHHbIM
rmcTorpammbl MOXET ObiTb MpoBedeHa 1 6onee cTporas KONMYeCTBeEHas OLEeHKa COOTBETCTBMUS
BbIOOPKMN HOpPManbHOMyY pacnpeneneHmnio no Kputepuio NupcoHa (xmn-kBagpat ? Kputepui).
CpaBHeHMe aKCnepuMeHTanbHbIX U TEOPETUYECKMX YacTOT NonafaHus B faHHbIA Knacc no3sonseT
Ha 3aJaHHOM YPOBHE BEPOATHOCTM PEWMnTb BOMPOC O XapakTepe pacrnpeneneHus.
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Tema 10. Ycnosus npuMmeHeHnsa MetTonoB MaTremMaTU4ecKOW CTaTUCTUKU U npoeepka
BbIMOJIHEHUSA 3TUX yCHOBMﬁ

JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Lns aToro ncnonbayem goyHkUMto Jlannaca. JaHHbI MHTerpan BeposiTHOCTM obnanaeT cumMmeTpuer
OTHOCWUTENbHO 3HaKa Npw BeIMYUHE z, KoTopasi NpeacTaBnsieT coboi YacTHOe OT AeNneHus
OTKNIOHEHWS OT CpelHero pesynbTarta Ha ctaHaapTHoe oTkioHeHne. Obbl4HO B Tabnuue NpoTuB
COOTBETCTBYIOWEro 3HAYEHNs Z NPMBEOEHO 3HAYEHWE MHTerpana BeposaTHOCTY (doyHkumsa Jlannaca).
TakuM 06pasoM Ons Kaxoro knacca Haxooum Xu-keagpart. Ecnv cyMma nonyyYeHHbIX 3HaYeHUin He
NpeBbilaeT TEOPETUYECKOro 3Ha4YeHNs (TabnMYHOro 3HaYeHns) Ha 3a4aHHOM YPOBHE BEPOSITHOCTH,
TO BbibOpKa pacnpeneneHa HopMasnbHo.

Tema 11. OueHka cnyyanHow norpeluHocTu. Npeun3noHHOCTb, CXOOUMOCTb U
BOCMpPOM3BOAUMOCTb. NMoBTOpsSieMOCTb. BHYyTpunabopaTopHbI KOHTPOJIb KayecTBa
N3MEepeHUHn.

JNleKuMoHHoe 3aHsiTne (2 4yaca(oB)):

OueHka xapakTepa pacnpeneneHns npv Bbibopke orpaHM4yeHHoro obbema (Y1Cno onpeneneHnin He
npesbiwaeT 20). B aToM cnydae BbIMMCAAIOT ABa napameTtpa acummetputo (A) n akcuecc (E). Ons
CYMMETPUYHbIX pacnpeneneHunii A = 0. [Ins pacnpeneneHnii, BoITSHYTbIX B CTOPOHY 60NbLUmX
3HaveHwuiA, A bonbwe 0. [ns pacnpeneneHunii, UMeLnx ?XBoCT? B CTOPOHY Masblx 3HaYeHuin, A
MeHble 0. lNonoxuntenbHoe 3Ha4yeHne A BcTpedaeTcs Yauwe. [lanee paccymTbiBaeT no goopmyne
ancnepcuio acummeTputo. Ecnv mogynb acuMMeTpumn He NpPeBbIWAaEeT YTPOEHHbIA KOPEHb
KBagpaTHbIA U3 OUCNepcun acMMMeTpum, To Bblbopka pacnpeneneHa HopMasnbHo. [1onoXnTenbHsbli
E cooTBeTcTBYET pacnpeneneHunio 6onee 0CTPOBEPLIMHHOMY, YHEM HOPManbHOMY (OTpULATENbHbINA
HaobopoT). Ecnu Mmooynb akcuecca He NpeBbIWaeT NATUKPATHbIA KOPEHb KBaAPAaTHbIA 13
Lmcnepcumn akcLecca, To Bolbopka pacnpeneneHa HopMasnbHO.

Tema 12. OueHKa cucTeMaTMYECKOW MOrpeLlHOCTU: Mo CTaHaapTHOMY 06pa3Ly, CpaBHEHUEM
pes3ynbTaTtoB ABYX HE3aBUCUMbIX METOL0B, BapbMpoBaHUeM Maccbl Npo6bl. Cnocobbi
yCTpaHeHUsi cucteMaTuyeckon norpeluHoctTu. MexnabopaTopHble 3KCNEepPUMEHTbI.

JNIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

t-Pacnpenenexune. [Ina onpeneneHns CoOBOKYNHOCTEN Pe3ynbTaToB N3MEPEHUIA OFrPaAHNYEHHOIO
obbema ucnonb3yoT pacnpeneneHne CTbloaeHTa, KOTOPOe CBA3bIBAET MeX Ay CODOW TpU OCHOBHbIE
XapaKTEPUCTUKN: WMPUHY OOBEPUTENBHOMO MHTEPBANa, COOTBETCTBYIOLLYIO EMY BEPOSTHOCTb, 0O6beM
BbIOOPOYHOW COBOKYNHOCTW. [1ns onpenenexus kputepns CtbogeHTa (t) Heobxoommo
npenBapuTeNbHO paccynTaTb CpefHee 3Ha4YeHrne n cTaHoapTHoe OTKIoOHeHne. BbicoTa n wnpnHa
KPUBOW t-pacnpeneneHnst 3aBUCSAT OT YMcna cTeneHe ceoboabl. Ecnu yncno cteneHein ceobopbl
cTpemMnTcs K 6ECKOHEYHOCTH, TO t-pacnpeneneHe NepexoanT B HopManbHOe pacrnpeaeneHme.
"pybble norpewHocTn (NpoMaxm) 1 cnocobbl ux yctpaHeHus. Boibop Kputepust Ans MCKIOYEHUS
COMHUTENbHOrO pe3ynbTaTa UMEeT CBOW TPYLHOCTU. YHMBEPCANbHOMO NpaBnia He CylecTByeT.
NcnonbayioT: 1. Q-Kputepwnii (ecnm pacyetHoe 3Ha4yeHne MeHblue TabnnyHoro, To pesynbraTt He
asnsgeTcs rpybbiM npomMaxom. B npoTMBHOM criyqae pesynbrat uckioyaioT. 2. Pesynbrart asnsetcs
MPOMaxoM, EC/iM ero OTK/IOHEHNE OT CPeAHEro 3Ha4eHMs NPEeBbIWAET YaCTHOE OT OefeHus
YTPOEHHOro CTaH4APTHOrO OTKIOHEHUSI HA KOPEHb KBaApaTHbI M3 o6bema Bbibopku. 3. Mpomaxom
cyMTaloT pesynbTart, nexaluunii 3a UHTEPBANIOM, OrpaHNYMBaIOWMNM CPEOHWA pe3ynbTaT KPUTUYECKM
3Ha4YeHNeM, KOTOPOEe HaxX04AT YMHOXas BEIMYUHY napaMeTpa Tay-KpUTUYecKoro Ha cTaHaapTHoe
OTKJ/IOHEHME.

Tema 13. PacnpeneneHne AMCKpPETHbIX Crly4arHbIX BenuuuH. PacnpeneneHue lNMyaccoHa.
BuHOMMHanbHOe pacnpeneneHue.

JNeKuMoHHoe 3aHsiTne (2 4yaca(oB)):
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OueHka cuctemaTmyeckoi norpewHoctn. CywecTByeT TPy OCHOBHbIX criocoba: 1. Mo ctaHoapTHBIM
obpasuam (CO). PacxoxaoeHne skcrnepuMeHTanbHO HanOEeHHOro pesynbraTa  TEOPETUYECKM
pPacCYNTaHHOrO OLLEHMBAIOT C NoMoLblo t-kputepus. 2. CpaBHEHUE pe3ynbTaToB ABYX HE3ABUCUMbIX
meTonoB. CHavyana paccy1TbiBalOT CPeHEB3BEWEHHOE CTaHAAPTHOE OTKIOHEHME, a NOTOM
oLeHuBaloT t-kpuTepuii. [1nsg aT0ro 4actHoe OT AeNeHUs PasHOCTU CPeaHUX Pe3ynbTaToB OBYX
HEe3aBMCUMbIX METOLOB Ha CPeOHEB3BELWEHHOE CTaHAAPTHOE OTK/IOHEHNE YMHOXAIOT Ha KOPEHb
KBaopaTHbIA N3 KoMbuHauun o6 beMoB ABYX BbI6opok. Obs3aTenbHbIM YCNOBUEM SIBNSIETCA
PaBHOTOYHOCTb Pe3ynbTaToB, NOMYYEHHbIX ABYMS HE3aBUCMMbIMK MeTodamu. Ecnn paccymtaHHoe
3HaveHue t-kpuTepns MeHblle TabNNYHON BENNYMHDI, TO CUCTEMATMNYECKYIO MOrPELHOCTb MOXHO
cymTatb He3Ha4YMmom. 3. [1ns oLeHKM NOCTOSHHOM CUCTEMATMYECKON MOrpewHoCcTy nNposoaaT
MHOrokparTHoe onpefeneHne cogepnXxaHus KOMNOHeHTa 1 napansienibHoe MHOrokpaTHoe
onpeneneHne coaepXaHns Toro Xe KOMMOHEeHTa yaABOEHHOro pasmepa. [1ns oueHku
NPOMNOPUMOHANBbHOM NOTrPEWHOCT NPOBOAAT CEPUIO NapanienbHbix U3MepeHnii Npobbl,
copepxatuer nobaBky onpenensieMoro KOMnoHeHTa. 3aTeM CpaBHUBAOT CPELHUIA pe3ynbTaT co
CPenHVM pesynbTaToM, MoSly4EHHbIM B MEPBOVA CEPUN N3MEPEHMIA Ans Npobbl, He coaepXallel
n06aBKKN. YCNOBMEM HE3HAYMMOCTN CUCTEMATUYECKON NOrPELWHOCTU SBASIETCA TOT GoaKT, YTO
NMOCTOSIHHAs cuctTemMaTmyeckasi NorpellHoCTb He MPeBbIWaeT NPon3BeneHns t-kputepus Ha
cTaHOapTHOE OTKIOHEHWE MOCTOSIHHOM CUCTEMATMYECKOM norpewHocT. Kpome Toro,
nponopunoHanbHas cuMcTteMaTnyeckas NorpewHoCTb 3a BblYETOM €ANHULbI HE OO0MXHA NPeBbiwaTh
npounseeneHune t-kputepns Ha cTaHgapTHOE OTKIOHEHWE NPOMNOpPLNOHANIbHON CUCTEMATUYECKON
MOrpewHoCTH.

Tema 14. KoppensiLMOHHbIA U perpecCUOoHHbIN aHanu3bl. [poBepka B3aMMOCBSi3U OBYX
cousnyeckux senmuuH. Meton HaMMeHbLUMX KBagpaTos.

NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

CpaBHeHne HeCcKonbknx aucnepcuii. BolbopoyHble AMcnepcum cHnTatoT 0AHOPOAHbIMY (a
peaynbTaTbl PABHOTOYHbLIMW), €CNN 3HaYeHNe Kputepusa bapTneTta MeHble Xu-kBaapar-kputepus Ha
3a[aHHOM ypoBHe 3HauymMmocTu. [ns pacyeta kputepus baptneta HeobxoanMbl 3HAYEHUS]
CpeLHEeB3BELWEeHHON aucnepcum, BbiIbOpoYHbIX AUCNepcuin n Yyncna cteneHert ceobonpl. Ecnm
06beMbl Bcex BblBOPOYHbIX COBOKYMHOCTEN paBHbl, 0OHOPOAHOCTb ANUCNEPCUA 1 MPUTOAHOCTb
pe3ynbTaToB A/l COBMECTHOW 06paboTky NPOBEPSIIOT C NMOMOLbIO KpuTepust KoxpaHra.

Tema 15. O6ecneyeHne KayecTBa XMMUYECKMX U3MepeHuini. P06acTHOCTb, CENEKTUBHOCTDb U
cneuudmyHocTb. NMnaHupoBaHue 3KCNepUMeEHTa U OLLeHKa CTaTUCTUYECKUX XapaKTepucTmK
MeToOMKM aHanuaa.

JNIeKLMOHHOe 3aHsiTne (2 4aca(os)):

lNoka3artenn adpdeKTUBHOCTN XMMUYECKOro aHannaa. YysctemtenbHocTb. KoadodonumneHT
4yBCTBUTENbHOCTY ( 3HAYeHWe NepBoil NPON3BOAHON rpadynpoBOYHON (PyHKLMK). BennynHa
KoapdpuLMeHTa HyBCTBUTENbHOCTU XapakTepmuayeT CKOPOCTb M3MEHEHNSA aHanUT4eCcKoro curHana c
N3MEHeHNEM KoHLeHTpauun. Npenen obHapyXeHns. (KONMYeCTBO BEWECTBA, KOTOPOE MOXET BObiTb
0bHapy>XXeHO C MOMOLLbIO AAHHOrO METOAA C [OCTATOYHONM BEPOATHOCTLIO). [1penen obHapyXeHuns
MOXET ObITb 3aaH U MUHUMaNbHbLIM aHAIMTUYECKNM CUTHANIOM, KOTOPbIA MOXHO YBEPEHHO OT/IMYATh
OT CUrHasna KOHTPONbHOro OnbITa.

Tema 16. Pa3b6op KOHKpEeTHOM cuTtyauun: ATrectaums MeTOAMKN KONIMYECTBEHHOrO aHanmaa
BO34yxa paboyen 30HbI.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

ATTecTauus METOAMK N3MEPEHWIA Ha NPUMEPE METOAMKMN KONMYECTBEHHOIO XMMNYECKOr0 aHannaa.
Llenb atTectaumm - ycTaHOBUTb NPUrOLHOCTb METOAMKM AN151 MONYyYEHMS OTBETA Ha 3afaHHbIe
BOMpOChl ¢ TpebyeMoi HaaeXHOCTbHo. [1n1s 9Toro Haao OLEHUTb NPABUIbHOCTb NOCTABEHHbIX
3a4ad 1 3aTteM [okasatb, BO3MOXHO NN NX peleHne. MNoHAaTMe aTTecTaumns BKIKOYAET BECb
aHanmTnyeckuin npouecc: 1. MoagennposaHue npouenypsbl. 2. OT60p Npobsl. 3. Moarotoska NpPobbI.
4. NamepeHue. 5. ObpaboTka faHHbIX. B xoae attectauun cnefyet onpenennTb, Kakas n3 MeToamk
aHanmaa Cc TOYKM 3peHns nokasatenein adhpekTMBHOCTM NPUrofHa ONS PEWEHNS OAHHOW 3aaaym ¢
3a4aHHOM N [oBepuUTENbHON BEPOSATHOCTLIO.

Tema 17. KoHuenuus HeonpeneneHHOCTU B XMMUUYECKUX n3MepeHusX (Kpyrnblit CTon ¢
npurnawieHMem BeAyLLmMX cneumanucToB B o6nacT metponorum).

JNeKLMOHHOe 3aHsiTue (2 4yaca(oB)):

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbin Homep 723916 5 AE
CtpaHnua 12 n3 26. 111 VHI:I

S OEALIK G



Mporpamma omcuunnmHbl "OCHOBBI Hay4HbIX UccnenoBaHuii u metponorusa”; 04.03.01 Xumus; npodgoeccop, 4.H. (npodpeccop) Ynaxosuy

KoHuenuns HeonpeneneHHOCTU B XMMUYECKMX U3MepeHusX. PyHaaMmeHTabHbIe NOHATUS
XYMu4yeckom metponoruu. [NoHaTnem "HeonpeneneHHoCTb" npeanaraeTcs 3aMeHnTb "NorpeLHoCTb”
C LeNnblo yCTpaHEeHUs pasfneneHuns norpewHocTen Ha "cnyydamHbole” n "cuctematuyeckme”. NoHatne
"HeonpeneneHHOCTb" BKNtoYaeT B cebsi kak Te Tak U Apyrue norpewHoCTy.

Tema 18. KoHTponbHas pabota 1 (MeTponoruyeckue xapakTepucTmkm MeToamk
KONM4YeCTBEHHOro XMMM4YeCcKoro aHann3a)

NeKuMoHHoe 3aHsiThe (2 yaca(os)):

KoHTponbHas pabota. Mpumepbl 6UneToB 4ns KOHTPOAbHOW paboTbl No ancumnanHe "OCHOBbI
Hay4HbIX ©ccnenosaHuin n metponorns”

4.3 CTpyKTypa 1 copepXxaHue caMOCTOSATe/IbHOM paboTbl AUCLUMIUHBI (MOLYNSA)

Paspen
AducumnnuHbl

CemecTp

Hepensa
cemecTpa

Buabi
CcaMoOCTOSITe/IbHOWU
paboTbl
CTYyAEHTOB

TPyBoeMKOCTb|
(B yacax)

DopMbl KOHTPONS
CaMOCTOATEeNIbHOW
pabortbl

Tema 1. BeegeHwe.
Obwwe ceeneHns 06
N3MepeHNAX
PUINYHECKUX BENNYUH.
OCHOBHblE MPUHUMMbI
. [noaxonbl K
N3MEPEHMNSAM.
N3meputenbHoe
npeobpasoBaHue.
Paamep v 3HayveHue
doN3NYECKON BENNYNHDI.

noarotoBka
JomMallHero
3adaHns

JomMallHee
3afaHune

Tema 2. OCHOBHbIE 1
NPOV3BOAHbIE
BENNYUHbI.Pa3MepHOCTb
" |ICncTtema omanyeckunx
BENIMYMH N cUCcTEMA
eanHuL,.

noarotToBka
JomallHero
3a0aHns

JomalliHee
3agaHune

Tema 3. Obwume
BOMNPOCHI Teopumn
N3MEPEHUI.
Knaccugomkaums
namepeHunin. MNMpuHumnsl,
MeTOoAbl N METOAUKN

. [n3mepenns. Cpepncrtea
n3mepeHunin. Ycnosus
n3mepeHnin. Ceorncrea
COCTOSIHUS N3MEPEHUI.
MorpewHocTy
N3MEPEHUI.

noarotToBka
JoMallHero
3adaHns

JomMallHee
3afdaHne

Tema 4. OTanoHbl
PU3NYECKNX BENNYUH.
[Mepenava pasmepos

. [eanHny, n3nyeckmnx
Benn4uH. MNMorpewHoctn
CpencTB N3MepeHuin n
NX HOPMUpPOBaHMe.

noarotToBka
JomalliHero
3a0aHns

JomalliHee
3a0aHune
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Tema 5. Obwume
MOHATUSA
MaTemMaTtnyeckom
CTaTUCTUKWN.
"eHepanbHas
COBOKYMHOCTb W

" IBbIbOpKa. MNapameTpsbl
pacnpeneneHus.
MartemaTtunyeckoe
oXupaHue cny4anHom
BeNnM4YuHbl. ducnepcus
Ccny4yanHoOW BENUYNHbI.

noarotToBka
JomMallHero
3a4aHns

JomMallHee
3anaHne

Tema 6. HopmanbHoe
pacnpeneneHue.
DyHKUNSA HOPMANIbHOIO
pacrnpeneneHus.

" |MpyHUMNbI, nexatyme B
OCHOBE 3aKOoHa
HOpManbHOro
pacrnpeneneHus.

NoAroToBKa K
TECTUPOBAHNIO

TeCcTUpOBaHuNe

Tema 7. MOMEHTbI
HenpepbIBHOro
pacrnpeneneHus.
PaBHomepHOE
pacrnpeneneHve.
HekoTtopble

" |cneumnanbHble
pacrnpeneneHus.
Pacnpenenenue
CTtblofeHTa.
Pacnpenenenune
duwepa.

noaroToBka
JomMallHero
3a4aHns

JomMaliHee
3agaHune

Tema 8. Pa3bop
KOHKPETHOW CUTyaumnu:
[MpoBepka
HOpPMasibHOCTU
pacnpeneneHus

. |BbIBOPKM 13 100
N3MepeHnin
MOCTPOEHNEM
rMCTOrpammbl 1
NCNONb30BaHNEM
Kputepus MNupcoHa.

noarotToBka
JomallHero
3a0aHns

JomMallHee
3anaHne
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Tema 9. CpaBHeHue
ancnepcunn. CpaBHeHne
OBYX Qucnepcui
CpaBHEeHNe HECKONbKUX
aucnepcunn. BoloenexHve

. |bonbwei omucnepcun n3

MHOTMX.
MonosputensHo
BblOensowmnecs
3HayeHns (npomaxm).

noarotToBka
JomMallHero
3aaHns

JomMallHee
3anaHune

10.

Tema 10. YcnoBus
NPUMEHEHNs MeTo00B
MaTemMaTmnyeckomn
CTaTUCTUKW 1 NpoBepKa
BbIMONHEHNS 9TUX
ycnosum

10

NoAroToBka kK
KONNOKBUYMY

KONNOKBUYM

11.

Tema 11. OueHka
cnyvyavHomn
MOrpeLWHOCTHN.
Mpeun3anoHHOCTb,
CXOONMOCTb U
BOCMNPOU3BOANMOCTb.
MNoBTOpPsSieMOCTb
BHyTpunabopatopHbiii
KOHTPOSb KayecTBa
N3MEPEHUI.

11

noaroToBka
JomMallHero
3a4aHns

JomMaliHee
3agaHune

12.

Tema 12. OueHka
CUCTEMATNYECKOW
MOrPELHOCTN: MO
cTaHgapTHoMy obpasuy,
CpaBHEHMEM
pe3ynbTaToB ABYX
He3aBNCUMbIX METOIOB,
BapbUpPOBaHMEM MacChl
npobbl. Cnocobbl
yCTpaHeHus
CUCTEMATNYECKOW
MOrPEeWwHOCTN.
MexnabopaTopHble
3KCMEPUMEHTbI.

12

MOAroToBKa K
TECTUPOBAHWIO

TEeCTUpOBaHMEe

13.

Tema 13.
Pacnpenenenue
OVNCKPETHbIX CNyYariHbIX
BENTNYVH.
Pacnpenenenue
MyaccoHa.
BuHomnHanbHoe
pacnpegneneHue.

13

noarotToeka
JomMallHero
3a4aHns

JomMallHee
3ajaHune
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Buabl
N Paspen CemecTp Hepens | camocTosiTensHon [TpyAo0eMKOCTb ;%%%::):?:;Ezg;
AducumnnuHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYyAOEeHTOB
Tema 14.
KoppensaunoHHbin n
pPErpecCOHHbIN

14 [aHanm3bl. [MpoBepka 4 14 Egﬂ;oujﬁngg 5 nomMawHee
B3aVIMOCBS3U ABYX sanaHns 3apaHue
PU3NYECKUX BENNYMH.

MeTon4 HanMeHbLINX
KBaoparToB.
Tema 15. ObecneyeHne
Ka4yecTBa XMMNYECKUX
N3MEPEHUI.
PobacTtHocTb,
CENEeKTUBHOCTb 1
15 cneungun4HoOCTb. 4 15 Egﬂ;ﬂﬁeBrKg 2 JjomauiHee
‘INMnaHnpoBaHne 3ananHns 3apjaHuve
aKcnepMeHTa n
OLEeHKa CTaTUCTUYECKNX
XapakTepuCcTnK
METOAMKN aHannaa.
Tema 16. Pa3bop
KOHKPETHOWN CUTYaLNN:

16. ATTecTaums METOLANKM 4 16 zgﬂgﬂﬁgrl(g 5 JomallHee
KONMYECTBEHHOIO sanaHns 3apaHue
aHanusa sosgyxa
paboyelt 30HbI.

Tema 17. KoHuenuums
HeornpeneneHHocT B
XUMUYECKUX ) NOLroTOBKA

17 [n3mepeHnax (Kpyrnbii 4 17 |nomawrero 5 nomalwHee
CTON C NpurnaweHnem sanaHms 3agaHue
BEeLyLWMNX CNeumnanmcTos
B obnactu MeTponorum).

Tema 18. KoHTponbHas
paboTa 1
(MeTponoruyeckme noaroToska K

18.|xapakTepucTunku 4 18  |[KOHTPOSIbHOWA 2 Kongoanaﬂ
MEeToAMNK paboTte pabota
KONIMYECTBEHHOIO
XMMUYECKOro aHanmaay)

Wtoro 36

5. O6pazoBarenbHble TEXHONOrUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUeHUs

- KOMMbIOTEPHbIE Mpe3eHTauumn nekunii;

- KOHTpONbHas paboTta no pasnenam 1-9

- KOHTpOnbHas pabota no pasgenam 11-17

- UHTEPaKTMBHbIN ONpoc no pasaenam 1-5;

- UHTEpPaKTMBHbIN onpoc no pasagenam 10-14;

- Pazbop KoHKpeTHOI cutyaummn no pasaeny 8 "MNpoBepka HOpManbHOCTU pacrnpeneneHnst Bblbopku
13 100 n3mepeHnin NOCTPOEHNEM rMCTOrpamMMbl U UCMNONIb30BaHNEM KpuTepus NupcoHa".
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- Pazbop KOHKpeTHOI cuTyaumm no pasaeny 16 "Atrectaums METOOMKM KONMYECTBEHHOIO aHanmaa
BO3A4yxa pabo4yeit 30HbI".

- KPYrAbliA CTON C NPVBNEYEHNEM BeayLWMX CNeunanicToB B obnactn Mmetponoruv no pasaeny 17
"KoHuenuns HeonpeneneHHOCTU B XMMUYECKUX N3MEPEHUSX".

6. OueHOYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum nNo UToram OCBOEHUS JUCLIMIMIIMHBI U y4e6HO-MeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. BBepeHue. O6wme ceeneHus 06 mamepeHusix pmanyeckmx BenMunH. OCHOBHbIE
NPUHLUMNbI NOAX0Abl K u3aMepeHusiMm. UameputenoHoe npeobpasosaHue. Pasmep u 3HayeHue
couanyeckon BeNIUYUHBbI.

nomalliHee 3afaHve , NpUMepHble BOMPOChI:

OnpegneneHve meTponorun. EQMHCTBO n3MepeHuin. TeopeTnyeckas MeTponorus (Teopms N3MepeHui,
CO3[aHVe TEOPETMYECKUX OCHOB MOCTPOEHUS CUCTEM E€AMHULL U 3TANOHOB, pa3paboTtka Teopun
norpewHocten). MNpuknagHas metTponorns (Bonpochl NPakTUYeCKOro N3MepeHns B PasnnyHbIX
cgoepax, NoBbIWEHME TOYHOCTN, 0becneyeHne aBToMaTmdaumm). 3akoHodaTenbHas METPONOrns
(rocynapcTtBeHHble cTaHaapTbl). OcHoBononaratowme NPUHLUNBLI METPONOTMK (aKCUOMbI).

Tema 2. OCHOBHbIE U npou3BoaHble BeNIMYNHbI.Pa3MepHOCTb. Cucrtema ouanyeckux BennUYmnH
n cuctema eaunHuL.

noMalHee 3afnaHne , NpUMepHbIe BOMPOCHI:

Atanbl passuTtus Metponorun (Metpudeckas koseHums ? 1875 r., MexayHapooHOH 6i0po Mep 1
BecoB, [naBHas nanata mep v Becos B [letepbypre). MNepenaya pasmepa eanHuL, cpeacTeamm
N3MEpPEHNiA (rocynapCTBEHHbIE 3TaNOHbl, BTOPUYHbIE 3TaNOHbI, 06pa3LoBbie CPeAcTBa M3MEPEHUIA,
pabouyre cpenctea namepeHuii). Kauectso namepeHuin. CBoMcTBa COCTOSIHUSI M3MEPEHUIA (TOYHOCTb,
CXOAMMOCTb, BOCNPOM3BOANMOCTb, BbICTPOTA NONyYeHUst pesynbTaToB). Knaccudpukauus
namepeHuii: 1. PaBHOTOYHbIE, HEPaBHOTOYHbIE. 2. OIHOKpaATHbIe, MHOroKpaTHble. 3. CTaTuyeckue,
onHamuyeckme. 4. MeTponoruyeckne, TexHuyeckne. 5. AGContoTHbIE, OTHOCUTeNbHble. 6. MpsiMble,
KOCBEHHbIE, COBMECTHbIE, COBOKYMHble. CpeacTtea namepeHuin. KoHTposnb HeM3MeHHOCTM pasmepa
€0VHUL, BO BPEMEHMN.

Tema 3. O6wwme Bonpockl Teopumn namepeHunn. Knaccucpukauuns namepeHuni. NMpuHuvneol,
MeTo4bl U METOAUKM U3MepeHus. CpeacTBa usamepeHuin. Ycnosus uamepeHuin. Ceoncrea
COCTOSIHUS N3mepeHuiA. MorpeLHoOCT n3aMepeHui.

JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

Atanbl passuTtus metponorun (Metpudeckas koseHums ? 1875 r., MexayHapoaHOH 6t0po Mep 1
BecoB, [(naBHas nanarta mep u Becos B [letepbypre). Nepenaya pasmepa eanHuL cpeactsamm
N3MEPEHNIA (roCynapCTBEHHbIE 3TaNOHbIl, BTOPUYHbIE 3TaNIOHbI, 06pa3LOoBble CPEeACcTBA N3MEPEHUIA,
paboune cpencrea namepeHuin). Kayectso namepeHuin. CBOMCTBa COCTOSAHNS M3MEePEeHUA (TOYHOCTb,
CXOOMMOCTb, BOCNPOM3BOAMMOCTb, BbICTPOTA NONyYeHUst pe3ynbTaToB). Knaccudpukauus
na3mepeHuin: 1. PaBHOTOYHblE, HEPaBHOTOYHbIE. 2. OgHOKpaTHbIe, MHOrokpaTHble. 3. CTatuyeckue,
LnHamnyeckme. 4. Metponorunyeckme, TexHndeckme. 5. ABCONOTHbIE, OTHOCUTENbHbIE. 6. NpsiMble,
KOCBEHHbIE, COBMECTHbIE, COBOKYMNHble. CpeacTasa namepeHuin. KOHTponb HEM3MEHHOCTM pasmepa
e[VHL, BO BPEMEHN.

Tema 4. dtanoHbl husnyecknx senuuuH. NMepenaya pasamepos eaMHUL, PU3IUNYECKNX BESTUYUH.
MorpewHocTn cpencTs U3MepeHun u X HopmmpoBaHue.

noMalHee 3afnaHue , NpUMEpPHbIE BOMPOCHI:

Penstnensaums ? onpeneneHme nim n3aMepeHne 0THOCUTENBHO HEKOTOPOro ApYyroro obbekTa.
PesynbTaT onpenensot no pasHOCTM TaknuM 06pa3oM, YTO CUCTEMATUYECKMNE NOrPELHOCTA B3aNMHO
ncknoyarTcs. PaHgommzauns - nepeBo CMCTeMaTtUyeckmx NorpewHoCcTen B paspsag CnyvyamHboix.
OcHoBaHa Ha TOM, 4TO cUcTeMatuyeckast MorpeLHoOCTb eAMHUYHOrO aBneHuns (Nprnbopa, MeToaa,
NCNONHUTENS) NPW PacCMOTPEHUN ee B Bonee WNpPOoKOoM Knacce OOHOTUMHbIX SBNEeHWIA (cepus
NpnbopoB., rpynna MeToA0B, KONNEKTUB NCNONHUTENE) CTAHOBUTCS BENNYMHON NepPEMEHHOA
(cnyyainHom).
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Tema 5. O6LMe NOHATUSA MaTeMaTMYecKon CTaTMCTUKKU. FeHepanbHas COBOKYMHOCTb U
Bblbopka. MapameTpbl pacnpeneneHus. Marematuyeckoe oXuaaHue cry4anHoOW BeIUYUHDI.
Aducnepcus cny4anHow BeNIUUYMHDI.

JOoMallHee 3a4aHune , npuMepHblie BOMNPOChHI:

CnyyaiiHble MOrpelwHOCTH (3TO He YMCNO, a PyHKLUMS cnydas). CnyyaiiHas BenmynHa onpenensietcs
06nacTblo U3MEHEHWS 1 BEPOSITHOCTbIO, C KOTOPOI OHa MonafaeT B TOT UM UHOW MHTepBan.
LMCKpeTHblE N HENPEPbIBHbIE CNyYaliHble BeNMYUHbL. ['eHepanbHas 1 BbIBOpoYHasi COBOKYMHOCTM
BENNYMH.

Tema 6. HopmanbHoe pacnpeneneHue. DyHKUUS HOpManbHoOro pacnpeneneHus. NMpuHUmnso,
nexatiiuve B OCHOBe 3aKOHa HOpManbHOro pacrnpeneneHus.

TeCcTMpoBaHue , NPUMepPHbIE BOMPOCHI:

[MapameTpbl pacnpeneneHns cnyvanHblx BeMYMH (MaTeMaTnyeckoe oxuaaHme, gucnepcus
Cny4anHown Benu4ymHbl). Matematnyeckoe oxungaHne HenpepbiBHON CNy4anHOM BENNYUHBI.
MartemaTtnyeckoe oxungaHve HenpepbiBHON Cny4anHon BennynHbl. CpegHeB3BeWeHHOe 3Ha4YeHme
OUCKPETHOM cny4anHon Benu4ymHbl. CBONCTBA MareMaTnyeckoro oxungaHus. ducnepcms
HEeNpPepbIBHOM U KOHEYHO3HAYHOM Cy4aiHOoN BennymHbl. Jduncnepcus BbI6GOPOYHOA COBOKYMHOCTH.
CeowicTBa gucnepcun. MatemaTnyeckoe oxuaaHvue cpefHero pesynbrara (MaTtemarTmyeckoe
oXugaHue cnyyarHon sennynHbl). ucnepcus cpenHero peadynbrara. CtaHoapTHOE OTKOHEHWEe
cpenHero pesynbrarta (4acTHOe OT AeNleHUs CTaHOaPTHOrO OTKNOHEHMS Ha KOPEHb KBaapaTHbIA N3
obbema BbIOGOpKM).

Tema 7. MomeHTbI HenpepbiBHOro pacnpeneneHus. PasHoMepHoe pacnpeneneHue.
HekoTopble cneuunanbHble pacnpepneneHns. PacnpepneneHune CtbiopeHTa. PacnpeneneHue
duwepa.

LoMalHee 3afnaHne , NpUMepPHbIE BOMPOCHI:

'mcTorpammbl n pacnpenenexve. [NpyMep ructorpamMmmbl AUCKPETHOM BeNNYnHbl. B3BeleHHas cymma.
BecoBolt MHOXUTENb. YCnoBmne HOpMUPOBKK Yncen. HopmanobHoe pacnpeneneHme. dyHkums [Maycca.
MpenenbHoe pacnpeneneHne. HOpMMPOBOYHbBIN MHOXUTEND (BblipaXeHNe AN ero pacyeta nony4yaem
nocnenosaTefibHbIMU NOACTAHOBKaAMW B popMyny Ans OYHKLMN HOpManbHOro pacnpeneneHums).
MpunHUKMNbI, Nnexalwme B OCHOBE 3aKOHa HOpMasibHOro pacnpenenenus: 1. NpuHUMn cumMmeTpumn
(BEPOATHOCTM OAMHAKOBBIX MO BEINYUHE, HO OBPATHBIX MO 3HAKY CNyYaHbIX NOrPEWHOCTEN PaBHbI
2. [NepBas npon3BogHas paBHa HyNo, ECNN 3HAYEHNE CyYanHOM BENNYMHBI COBMNanaeT ¢ UCTUHHO
BENNYNHON (CpeaHNM 3HaYeHneM pesynbrara). [ns pe3ynbTatoB M3MepeHns paBHbIX CpeaHEMY
apudOMeTUYEeCKOMY Ha KPMBOW pacnpeneneHns Habnooaetcs MakCumyM. 3aKkoH HOPManbHOro
pacnpeneneHuns npegnonaraet BEPOATHOCTb CyYaliHbIX MOrPEWHOCTEN TEM MEHbLYIO, YeM bosblue
nx abcontoTHoe 3HaveHne. 3. MakcmmanbHas BepPOSITHOCTb C/TOXXKHOrO cobblTUS OTBEYaeT
MUHUMAanbHOM CyMME KBaapaToB OTKIIOHEHWUI BENNYUH OT CPedHEro pesynbrara, T.e. 3aKOH
HOpPMasnbHOro pacnpeneneHns BKIoYaeT B cebs NpuMHUMN HaMMeHbWwnx kBaapartos. 4. Kpueas
OYHKLMN HOPMasbHOro pacnpeneneHns NMeeT OBe CUMMETPUYHbBIE OTHOCUTENbHO BEPTUKANBHOWN
oCK ToYkM nepernba (BTopas NpoM3BO4HAS PaBHA HyJKO) Ha PACCTOSIHMSAX OT LLEHTPa pacCesiHnS,
paBHbIX CTAHAAPTHOMY reHepasibHOMY OTKIIOHEHWIO.

Tema 8. Pa36op KoHKpeTHOW cutyauumn: NMpoBepka HOpManbHOCTU pacnpeneneHust BbiIoopku
13 100 usmepeHuin NOCTPOEHNEM NMCTOrpaMMbl U UCMONb30oBaHMEM Kputepus MNMupcoHa.

oomatllHee 3agaHue , NPUMepHbIe BOMPOCHI:

3aBUCMOCTb BUAA KPUBOW HOPMAaNbHOrO pacnpeneneHns OT BeMYMHbI FeHepanbHOro
CTaHL4APTHOro OTKMOHEHUS (onpedenseT cTeneHb ?pasmbITOCTM? KpMBOM ). BenninHa nctnHHoro
3HayeHus (CpenHero pesynbrara) onpenensieT NoNoXeHe NPUBOI pacnpeneneHns Ha ocu abeumce.
Touke nepernba KpMBOI OTBEYAET 3HAYEHNe abCcuUMCChl, paBHOE CTaHAAPTHOMY OTK/IOHEHUIO.
BeposaTHOCTb TOro, YTO CnyYanHas NOrpewHoOCTb OTAENbHOrO N3MEPEHNS He NPEBbIWaeT no
abCoNTHOMY 3HaYEHMIO CTaHAAPTHOE OTKNOHEHWE, paBHa 68 % (OByX CTaHOAPTHbIX OTKIOHEHWIA ?
95.4 %, Tpex ? 99.7 %).

Tema 9. CpaBHeHue aucnepcuin. CpaBHeHMe AByx aucnepcuin. CpaBHeHUe HeCKONMbKUX
aucnepcuit. BoigeneHune 6onbluen aucnepcum n3 mHorux. Mopo3sputenbHO Bblaensiowmecs
3Ha4yeHua (Npomaxm).

noMalHee 3afnaHue , NpUMepHbIe BOMPOCHI:

);
7
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OueHka xapakTepa pacnpeneneHus. B kayectse nprumepa paccmatpueaem Bbibopky 13 100
N3MepeHnii onpeneneHns mean B obpasue (ot 600 oo 621 mMr HalineHo). CpeaHwuii peaynbtaT 610 Mmr.
CtaHpapTHoe OTK/IOHeHNe paBHO 4 Mr. Bece pesynbTathl pa3buBaem Ha knacchbl TakuM 06pasom,
4TOObI KaXAblil Knacc 06beANHSN pe3ynbTaTbl U3MEPEHWIA HA UHTEPBANE WNPWHOW B NMOMOBUHY
CTaHL4aPTHOro OTkNoHeHus. CTpouM ructorpammy. B Touke MakcrMyma YactoTa nonagaHus B
onpepeneHHbl knacc coctaenget 0.19. icnonb3ysa 970 3Ha4YEHNE HaX04MM CTaH4apPTHOe
OTKNOHeHKe. Monyyaem 4.2. DTOT pesdynbTaTt NPakTUYeCcky CoBnagaeT ¢ TEOPETUYECKUM 3HAYEHUEM
(4.0), 4TO NO3BONSIET CYMTATH MOMYYEHHYIO BbIOOPKY HOpManbHO pacrnpeaeneHHom. Mo naHHbIM
rmcTorpamMmbl MOXeT BbiTb MpoBeneHa u 6onee cTporas KONMYEeCTBEHAs OLLeHKa COOTBETCTBMIS
BbIBOPKMN HOpManbHOMY pacnpeneneHmnio no Kputepuio MNupcoHa (xmn-keagpat ? Kputepui).
CpaBHeHMe aKCnepuMeHTanbHbIX U TEOPETUYECKMX YaCTOT NonafaHus B AaHHbIA Knacc No3sonseT
Ha 3a[laHHOM YPOBHE BEPOSTHOCTM PELNTb BOMPOC O XapakTepe pacrnpeneneHus.

Tema 10. Ycnosus npMMeHeHUsA METO00B MaTeMaTU4eCcKOW CTaTUCTUKU U NpoBepkKa
BbINO/MTHEHUS1 3TUX YCIOBUN

KONNOKBUYM , MpUMEpPHbIE BOMPOCHI:

Ins atoro ucnonbadyem goyHkumio Jlannaca. [aHHblii MHTErpan BEpOSTHOCTY obnanaet CMMMeTpureit
OTHOCWUTENBHO 3HAKa NPV BEIMYUHE Z, KOTOpas NpeLcTaBnseT cobon YacTHOe OT AeneHns
OTK/IOHEHUS OT CPeaHero pesdynbtata Ha cTaHaapTHoe oTknoHeHne. ObbiYHO B Tabnuue NpoTus
COOTBETCTBYIOWEr0 3HAYEHNS Z NPMBEAEHO 3HAYEHNE MHTErpana BeposaTHOCTM (GoyHKUMS Jlannaca).
Takum 0bpa3om ans KaxAoro knacca Haxooum Xu-keagpart. Ecnv cyMma nonyyYeHHbIX 3HaYeHWUiA He
NpeBblWaeT TEOPETUYECKOr0 3HAYEHNS (TabNNMYHOro 3HaYeHns) Ha 3a4aHHOM YPOBHE BEPOSTHOCTH,
TO BbibOpKa pacnpeneneHa HopManbHo.

Tema 11. OueHka cnyyanHow norpewHocTu. NMpeun3noHHOCTb, CXOO4UMOCTb U
BOCMPOM3BOAUMOCTb. MoBTOpsieMOCTb. BHYTpunabopaTopHbI KOHTPO/Ib KayecTBa U3MEePeHun.

noMalHee 3afnaHne , NpUMepPHbIE BOMPOCHI:

OueHka xapakTepa pacrnpeneneHns npy Bblbopke orpaHMY4eHHoro obbema (YMcno onpeneneHunin He
npesbiwaet 20). B 3ToM cnydae BbMMCAAIOT ABa napameTtpa acummetputo (A) n akcuecc (E). Ona
CYMMETpPUYHbIX pacnpenenexuin A = 0. [lns pacnpeneneHunii, BbITSHYTbIX B CTOPOHY 60nbLImX
3HayeHui, A 6onbwe 0. [Ins pacnpeneneHnin, UMeoLWnX ?XBOCT? B CTOPOHY ManbiX 3Ha4YeHnin, A
meHblue 0. lNonoxuntenbHoe 3HavyeHne A BcTpedaeTcs vauwe. [lanee paccymtblBaet no popmyne
Ancnepcuio acummeTputo. Ecnv Mogynb acUMMETpUK He NPEBbLIWAET YTPOEHHbIN KOPEHb KBaAPATHbIN
n3 omucnepcun acuMmeTpum, To Bolbopka pacnpeneneHa HopmanbHo. [onoxmntensHblin E
COOTBETCTBYET pacnpeneneHunto 6onee 0CTPOBEPLINHHOMY, YHEM HOPMabHOMY (OTpuLATENbHbIN
HaobopoT). Ecnm momynb akcuecca He NpeBbllwaeT NATUKPATHBIA KOPEeHb KBaApaTHbIA U3 gucrnepcum
aKkcuecca, To Bblbopka pacnpeneneHa HopManbHo.

Tema 12. OueHKa cucTemaTMyeckom rnorpeLLlHOCT!: No CTaHaapTHOMY oOpa3sLy, CpaBHEHUEM
pe3ynbTaTtoB ABYX HE3aBUCUMbIX METOAO0B, BapbUpOBaHMEM Macchbl Npobbl. Cnocobbl
yCTpaHeHusi cucteMaTtuyeckomn norpewHoctu. MexnabopaTtopHbie 3KCNEPUMEHTDI.

TecTMpoBaHue , MPUMepPHbIE BOMPOCHI:

t-Pacnpenenenuve. [1na onpeneneHns CoBOKYMHOCTEN pe3ynbTaTtoB U3MEPEHWNA OrPaHNYEHHOIO
obbema ncnonbaytoT pacnpeneneHne CTblofeHTa, KOTOPOe CBA3bIBAET MeX Ay COOO0i TPN OCHOBHbIE
XapakTepPUCTUKM: WNPVHY 0OBEPUTENBHOrO UHTEPBANA, COOTBETCTBYIOLLYIO EMY BEPOSITHOCTb, 0O bEM
BbIGOPOYHO COBOKynHOCTW. [1ns onpenenenns kputepus CtbiogeHTa (t) Heobxoanmo
npenBapuTenbHO paccynTatb cpegHee 3Ha4eHme N ctaHgapTHoe OTKNoOHeHWe.BoicoTta v wupuHa
KpVBOIA t-pacnpeneneHuns 3aBucsT OT Yncna cteneHer ceoboabl. Ecnv uncno creneHei ceobonbl
cTpemMnTcs K 6ECKOHEYHOCTH, TO t-pacnpeneneHve NnepexoanT B HOpManbHOe pacrnpeneneHme.
["pybble NOrpewHocT (NpomMaxu) n cnocobbl Mx ycTpaHeHns. Boibop KpuTepust ons CKIOYEHNS
COMHUTENbHOrO pe3ynbTaTa MMeeT CBOW TPYOHOCTU. YHMBEPCANbHOrO nNpasuna He CylecTsyeT.
NcnonbaytoT: 1. Q-Kputepuii (ecnu pacyeTHoe 3HaYeHne MeHblie TabnmyHoro, To peaynbTaT He
saBnseTcs rpybbiM NpoMaxoM. B npoTMBHOM cnyyae pesynbTat uckiovatoT. 2. Pesynbtat sBnsetcs
NPOMaxoM, eCfi ero OTKIOHEHWE OT CPeaHero 3Ha4eHs NPeBbIWaeT YacTHOe OT AeNeHns
YTPOEHHOro CTaHAAPTHOrO OTKIOHEHUS HA KOPEHb KBaApaTHbIi M3 06bema Bbibopku. 3. Mpomaxom
CUMTAIOT pe3ynbTar, fnexatwmn 3a UHTepBanoM, OrpaHNYMBaIOWNM CPEOHUA pe3ynbTaT KPUTUYECKUM
3Ha4YeHneM, KOTOPOEe HaAXOOSAT yMHOXas BENUYMHY napaMmeTpa Tay-KpUuTU4eckKoro Ha ctTaHgapTHoe
OTKNTIOHEHME.
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Tema 13. PacnpepneneHne ouckpeTHbIX cnyyauHbix BenmyuH. PacnpeneneHue lNyaccoHa.
BuHOMMHanbHoOe pacnpeneneHue.

JOoMallHee 3a4aHune , npuMepHblie BOMNPOChHI:

OueHka cuctemaTmyeckoi norpewHoctn. CywecTByeT TpM OCHOBHbIX criocoba: 1. Mo ctaHaapTHBIM
obpasuam (CO). PacxoxaeHne akcrnepuMeHTanbHO HanOeHHOro pesynbraTta  TEOPEeTUYECKM
pPacCYNTaHHOro OLLEHMBAIOT C Nomoublo t-kputepus. 2. CpaBHEHUE pe3ynbTaToB ABYX HE3ABUCUMbIX
meTonoB. CHavyana paccy1TbiBalOT CPeAHEB3BEWEHHOE CTaHAAPTHOE OTKIOHEHME, a NOTOM
oLeHuBaloT t-kpuTepuii. [1nsg aT0ro 4actHoe OT AeNeHUs PasHOCTU CPeaHUX pe3ynbTaToB OBYX
He3aBMCUMbIX METOLOB HA CPedHEB3BELWEHHOE CTaHAAPTHOE OTK/IOHEHNE YMHOXAIOT Ha KOPEHb
KBaopaTHbIA N3 KoMbuHauum o6 beMoB AByx BblIbopok. Ob6s3aTenbHbIM YCNOBUEM SIBNSIETCA
PaBHOTOYHOCTb Pe3ynbTaToB, NOMYYEHHbIX ABYMS HE3aBUCMMbIMM MeTodamu. Ecnn paccumtaHHoe
3HaveHwue t-kputTepns MeHblue TabNNYHON BENNYMHBI, TO CUCTEMATMNYECKYIO MNOrPELHOCTb MOXHO
cymTatb He3Ha4YMmom. 3. [1ns oLeHKM NMOCTOSHHOM CUCTEMATMYECKON MOrpewHocTy nNposoaaT
MHOrokparTHoe onpefeneHne cogepnXxaHus KOMNOHEHTa 1 napanienbHoe MHOrokpaTHoe
onpeneneHne coaepxXaHns Toro Xe KOMMNOHEeHTa yaBOEHHOro pasmepa. [1ns oueHku
NPOMNOPLUMOHANbHOM NOrPEWHOCTA NPOBOAST CEPUIO NapaniesbHbix U3MepPeHnii NPobbl, coaepXallei
nob6aBky onpenensieMoro KOMNoHeHTa. 3aTeM CPaBHUBAIOT CPELHUIA pe3ynbTaTt Co CPeaHUM
pe3ynbTaTtoM, NONy4YEHHbIM B NMEPBOI CeEpUN N3MepeHuin ans npobbl, He coaepxatler nobasku.
YcnoBreM He3HaA4YMMOCTM CUCTEMATUYECKOI MOrpewWwHOCT SBNSeTCa TOT (pakT, YTO NOCTOSHHASA
cuctemMartmyeckas NorpelwHoCTb He NMpeBbllaeT Npou3BeneHns t-kputepus Ha cTaHgapTHoe
OTKJIOHEHME MOCTOSIHHON CUCTEMATMYECKOM NorpewHocTn. Kpome Toro, nponopumoHanbHas
cuctemMartmyeckas NorpelHoOCTb 3a BbIHETOM eMHMLblI HEe LOMXHA NpeBbilWwaTbh NpousseneHne
t-kpuTEpMS Ha CTaHOAPTHOE OTKIOHEHWE MPONOPLNOHaNbHOM CUCTEMATUYECKOWN NOrpPewWwHOCTH.

Tema 14. KoppensiLLMOHHbIA U perpecCUOHHbIN aHanu3bl. [poBepKa B3aMMOCBSi31 OBYX
cousnyeckux senmuuH. Meton HaMMeHbLUMX KBagpaTos.

nomallHee 3aaaHve , NpUMepHble BOMPOChI:

CpaBHeHne HecKonbknx aucnepcuii. BolbopoyHble aMcnepcum cHnTatoT 0AHOPOAHbIMY (a
peaynbTaTbl PABHOTOYHbLIMW), €CNN 3Ha4YeHNe Kputepus bapTneTta MeHble Xn-kBaapar-kputepus Ha
3a[aHHOM ypoBHe 3HauymmocTun. [ns pacyeta kputepus baptneta HeobxoanMbl 3HaYEHUS]
CpelHEeB3BEeWeHHO aucrnepcum, BbIbOpoYHbIX AUCNepcuin n Yyncna cteneHeit ceobonpl. Ecnm
06beMbl Bcex BblIBOPOYHbIX COBOKYMHOCTEN paBHbl, 0OHOPOAHOCTb AUCNEPCUA 1 MPUTOAHOCTb
pe3ynbTaToB ANl COBMECTHOW 06paboTky NPOBEPSIIOT C NMOMOLbIO KpuTepust KoxpaHxa.

Tema 15. O6ecneueHune KauyecTBa XMMMYECKMX U3MepeHnini. P06acTHOCTb, CENEeKTUBHOCTDb U
cneuundmyHocTb. NMnaHupoBaHue 3KCMepUMEHTa U OLLeHKa CTaTUCTUYECKUX XapaKTepucTmK
MeToOMKM aHanuaa.

LoMalHee 3afaHne , NpUMepPHbIe BOMPOCHI:

lNoka3arenn adpdPEeKTMBHOCTU XMUMUYECKOro aHannaa. HysctemtenbHocTb. KoadodonumneHT
4yBCTBUTENbHOCTY ( 3HAYeHWE NepBoil NPON3BOAHON rpadynpoBOYHON (PyHKLUMK). BennduHa
KoapdpuLmeHTa 4yBCTBUTENbHOCTU XapakTepnayeT CKOPOCTb M3MEHEHNSA aHanUT4eCcKoro curHana c
N3MEHeHNEM KoHLeHTpauun. Npenen obHapyXeHns. (KONMYeCcTBO BEWECTBa, KOTOPOe MOXET BObiTb
0bHapy>XXeHO C MOMOLLbIO AAHHOrO METOAA C AOCTATOYHON BEPOATHOCTLIO). [penen obHapyXeHuns
MOXET ObITb 3a1aH U MUHMMaNbHbLIM aHAIMTUYECKNM CUTHANIOM, KOTOPbIA MOXHO YBEPEHHO OT/IMYaTh
OT CUrHasna KOHTPONbHOro OnbITa.

Tema 16. Pa36op KOHKpETHOM cutyauun: ATrectauums METOAMKN KONIMYECTBEHHOIO aHanmaa
BO34yxa paboyen 30HbI.

oomatllHee 3aaaHue , NPUMepHbIe BOMPOCHI:

ATTectaums METOOUK U3MEPEHUI HA NPUMEPE METOAMKN KONMMYECTBEHHOINO XMMUYECKOr0o aHanmaa.
Llenb attectaumm ? yCcTaHOBUTb MPUrO4HOCTb METOANKWN ANS NONYyYEHUS OTBETA HA 3afaHHble
BOMPOCHI C Tpebyemoii HaaeXHoCTbio. L1151 3TOro Haao OUEHWUTb NPaBUIbHOCTb NOCTABNEHHbIX 3aaad
1 3aTeM JokasaTb, BO3MOXHO NN uX peweHune. NoHAThe aTtTectaumns BKIKYaeT BECb aHANNTUYECKNIA
npouecc: 1. MooennposaHue npouenypbl. 2. OT6op Npobdebl. 3. Moarotoeka npobdel. 4. iamepeHue. 5.
ObpaboTka OaHHbIX. B xoae aTTectaumn cnegyet onpeaenuTb, Kakas n3 MeToamk aHanmsaa ¢ TOHKK
3peHnsa nokasarenen apdoekTMBHOCTU NpUrogHa ang peweHns naHHOW 3a4aym ¢ 3a4aHHON U
[OBEPUTENBbHON BEPOATHOCTbIO.
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Tema 17. KoHuenuus HeonpeapeneHHOCTn B XUMN4YeCKUX namepeHunsax (prrﬂblﬁ ctonc
npurnaueHuem seayuimx cneymnasmcTtoB B obnacTtu METpOﬂOFVIVI).

JOoMallHee 3a4aHune , npuMepHblie BOMNPOChHI:

KoHuenuuns HeonpeaoeneHHOCTN B XMMUYECKUX N3MEPEHNSX. PyHOaMeHTaNbHble MOHATUS
XMMUYEeCKOn MeTponoruun. NoHaTnem ?HeonpeneneHHoCTb? npeanaraeTcs 3aMeHnTb ?NOrpewHoCcTb?
C Uenbio yCTpaHeHMs pasaeneHmns NorpewHocTen Ha ?cnydamHbie? n ?cuctematmnyeckne?. Nonatne
?HeonpeneneHHoCTb? BKoYaeT B cebs Kak Te Tak U Apyrve norpewHoCcTy.

Tema 18. KoHTponbHas paborta 1 (MeTponornyeckme xapakTepmcTukm MeToamuk
KONMUYeCTBEHHOr0 XMMUYeCcKoro aHanunsa)

KOHTponbHas paboTa , NpuMepHble BONPOCHI:
Mpumepbl BuNeToB ONs KOHTPOIbHON paboTbl NpuBeaeHbl B pasaene MNpoyee.
Tema . UToroBasi oopma KOHTpOns

[MprMepHbIe BONPOCHI K 3a4eTy:

[MpunmMepbl TECTOBLIX 3a8aHUM No Temam 1-5:

1. CTeneHb 6GNM30CTN pPe3yNbTaToB N3MEPEHNS K UICTUHHOMY (MPUHSATOMY OMOPHOMY) 3HAYEHMIO
N3MepPSIEMON BENNYMHBI OTPaxaer:

A. lNMpaBunbHOCTb

b. MNMpeunsnoHHOCTb

B. ToyHOCTb

[". BocnponssoonmocTtb

2. lncnepcusa npovssBeneHns OByx ClydYamHbIX MEPEMEHHbIX BENIMYNH paBHa:
A. CymMme gncnepcuii 3Tux BENUYUH

B. Hynio

B. Hducnepcun cnyyvain BennynHbl

I". MpounsBeneHWIo Nx ancnepcuin

[MpuMepbl TeCTOBbIX 3agaHuin No Temam 10-14

1. lna npoeepkn xapaktepa pacnpeneneHns cny4aiHon HenpepbiBHOW BENNYMHbBI MCMONb3YIOT:
A. Kputepuin Grnwepa

b. Kputepuin cootsetctens lNupcona ("xu-ksagpat”)

B. Kputepuin CtblogeHTta

I". Kputepuin baptneta

2. PacnpeneneHune ouUCKpeTHbIX CNyYanHblX BEMYNH COOTBETCTBYET::
A.PacnpegneneHuio [Maycca

B. Pacnpenenernio CTblogeHTa

B. Pacnpegnenennio lNyaccoHa

[". BUHOMMHaNBbHOMY pacnpeneneHunio

. Mpnmepbl 6uneToB ons KOHTPONbHOK paboTe 1

BuneT 1

1. CnyvanHas BenuynHa. BeposaTHOCTb nonanaHns cry4yamHon BeNNYMHbI B ONpeneneHHbIn
nHTepsan. Obnactb N3MEHEHNS CNyYaNHON BENNYMHBI.

2. CeowicTBa gucnepcun.

Bunert 2
1. PABHOTOYHbIE N HEPABHOTOYHBIE UBMEPEHMS.
2. MaTemaTtuyeckoe oXunagaHne HenpepbIBHOW CNy4anHON BENNYMHDI.

Bunet 3
1. Yucno cteneHein ceobopbl.
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2. MatemaTmyeckoe oxmaaHue cpenHero pesynbrara.

bunet 4
1. AcummeTpus pacnpegenenuns. nucnepcms acummeTpun.
2. Oucnepcust Bblbopo4HO coBOKYyNHOCTM. CTaHOapTHOe BbIBOPOYHOE OTKNOHEHME.

MprMepbl GUNETOB A5t KOHTPObHOW 2

Bunert 1

1. Kak MoxHO paccuutatb t-kputepunn CtbiogeHta?

2. OueHKa NOCTOSIHHOM CUCTEMAaTUYECKO MOrPELHOCTM NO cnocoby BapbnpoBaHMS Macchl Npobbi.

Bunet 2

1. CpaBHeHVIe pe3ynbTaTtoB OBYyX HE3aBUCKMMbIX METOOO0B. Cpe,ﬂ,HeB3BeU.leHHOG CTaHOapTHOe
OTKNOHEHNE.

2. Q-Kputepuin. C kakon uenbo ero Mcnonb3yoT.

Bunet 3
1. OueHka NponopLMOHaNbHON CUCTEMATMYECKOI NOrPEWHOCTN BapbMpOBaHMEM MAcChl NPoobbI.
2. Pengatuensauus. lNpusennte npnmepsbl.

Bunet 4

1. Kpntepuii Baptneta. CpenHeB3BeleHHas aucnepcus. B kakmx cnyyasix ancnepcum MoXHO
cymTaTbh OAHOPOLHbBIMU.

2. PaHpomusauuns.

KoHTponbHble BOMPOCHI K CAMOCTOATENBHOW paboTe CTyAEHTOB

. EAMHCTBO namepeHmin.

. ObpasuoBble cpeacTsa N3MepPeHUiA.

. CBOINCTBa COCTOSHUS N3MEPEHNIA (TOYHOCTb, NPAaBUNBbHOCTb, NPELN3NOHHOCTD).
. Bocnpon3BoauMocCTb, CXOAMMOCTb, MOBTOPSEMOCTb.

. Knaccudpukauns namepeHui.

. CnyyariHble NOrpewHoCTn N3MepeHus.

. [eHepanbHas 1 BbIGOPOYHAs COBOKYMHOCTW.

. MaTematnyeckoe oxuaaHve cnyqyanHom sennymnHol. CBoncTaa.

9. Marematuyeckoe oxXungaHue cpefHero pesynbrara.

10. ducnepcusa cnyyariHo BenmynHbl. CBONCTBA.

11. uncnepcusa cpenHero pesynbrara.

12. ['ncTorpammbl 1 pacrnpepneneHve.

13. AcummeTpus 1 akcLecc.

14. ®yHKUMSA HOPMANbHOro pacnpeneneHuns.

15. NeHepanbHoe cTaHOapTHOE OTKIIOHEHUE BEPOSATHOCTHONM nepeMeHHon. MaTeMaTnyeckunin CMbIC.

16. Kak BnmseT BenmynHa CTaH4apTHOrO OTKIIOHEHNS HA MOPADONOrnio KPMBO HOPManbHOro
pacnpeneneHuna’?

17. Kak 3aBUCAT XxapakTepUCTUKN KPUBOIA t-pacnpeneneHns ot Yyicna creneHern csobonbl?
18. [loBepuTENbHbIA MHTEepBan. Kak 3aBUCUT LOBEPUTENbHbIA MHTEpBAN 0T 06bema BblGOpKn?
19. Kakmm 06pa3oM MOXHO NPOBEPUTL HOPMAbHOCTb pacnpeaeneHns?

20. Yemy paBeH kputepuin duwepa? C kakon Lenbio ero Mcnonb3yoT?

21. ®dyHkums Jlannaca.

22. MNpunbnunxeHHble METOABI NPOBEPKM HOPMANbHOCTW pacnpeneneHns.

23. B kakunx cnyyasx pesynbTartbl UISMEepeHNs CneaytoT NorapudoMmnyeckn HopManbHOMy
pacnpeneneHumio?

24. Kakum 06pa3oM MOXHO OLEHUTb OAHOPOAHOCTb PE3YNbTaTOB HECKONbKMUX BHIOOPOYHbIX
COBOKYMHOCTEN?

0O NO Ok~ WN =
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25. BblaeneHune 6onblei gucnepcum 3 MHOrmx.
26. Kak MOXHO BblISiIBUTb rpybble MpoMaxv U3MepeHnin?

27. B kakmx cnyyasix HeobxoAMMO UCKNIOYUTb N3 BbIBOPKM NOLO3PUTENBHO BbIAENSIOWMNE 3HAYEHNS
N3MepeHnin?

28. Kakoe pacnpegneneHue xapaktepuayet pacnpeneneHne GUCKPETHbIX ClydYanHbIX BENUYMH?

29. Kak MOXHO paccumtatb cTaHaapTHOe OTHOCUTENbHOEe OTKNoHeHne? Kakum obpasom aTta
BEMMYMHA 3aBUCUT OT KOHLIEHTPaLUW OnpeensieMoro KoMnoHeHTa?

30. HazoBuTte Hanbonee pacnpocTpaHeHHbIe NpaKkTUYeckne NpeMbl OLLEHKM CUCTEMATNYECKOA
NOrPELHOCTN.

31. Kak MOXHO OLEeHUTb 3HA4YMMOCTb PACXOXOEHNA CpeaHUX pe3dynbTaToB AByX HE3aBNCUMbIX
MeTonoB?

32. MOXHO HO N yCTpaHNTb cucTemMatndeckmne norpewHocTn?

33. Kakoe nNoHATNE NCnonb3yoT B KOHUENUMN HEONPEOENEHHOCT BMECTO TEPMUHA
"noBEepUTENbHbIN MHTepBan"?

34. Kak oueHmnBaloT "cTaHOapTHYK HEoNnpeoeneHHoCTh" CMCcCTeMaTNYeckoro xapakrepa?
35. Yto Takoe abconoTHas n OTHOCUTENbHAA HELOCTOBEPHOCTU?

MpumMepbl 6UNETOB NS NPOBELAEHMS 3a4eTa

Bunert 1

1. TOYHOCTb N3MEepPEeHNIA.

2. YeMy paBHa BEPOATHOCTb CNOXHOro cobbITUS?

3. 0kp="7

4. Kputepun baptneta. @opmynbl ans pacyera.

5. MaTtemaTtuyeckoe oxXunagaHvne HenpepbIBHOW CNy4anHON BENNYMHbI.

bunert 2.

1. Cnctematnyeckume NorpewHoCcT BTOPOro Tnna.

2. HopMnpoBOYHbIA KOahPULIMEHT.

3. OueHka cmucTemMatm4yeckom NponopLnoHanbHOM NOrPewWwHOCTH.
4. Sx =7

5. 1ns yero paccumTbiBatoT "xu-kBagpat'-kputen NupcoHa?

Bunet 3
1. CpeOHeB3BelWEeHHas anucnepcums.
2. Cuctematmyeckas norpewHoCcTb NPUroToBAEHNS PaCTBOPOB.

3. Kak MoxHO paccuntatb KoadppuumeHT CTbiogeHTa npy UCNONb30BaHUN CTaHOAPTHbIX
o0bpa3uoB?

4. CeowcTBa gucnepcun.
5. lNprMepbl NorpewHoCcTen Mo UCTOYHUKAM MPOUCXOXOEHNS.

Bunert 4

1. CuctemaTnyeckas NoOrpewHoCcTb rpaaynpoBOYHOMO rpadouka.

2. Kak MOXHO OLIEHNTb CUCTEMATUYECKYHO MOCTOSHHYIO NOrPELHOCTL?
3. [lncnepcusi cpenHero pesynbtara.

4. lx="

5. Mpenen obHapyXeHus.

7.1. OcHOoBHas nuTeparypa:

1. Matematumyeckas obpaboTka pesynbTaToB XMMUYECKOro aKcrnepumeHTa: Y4ebHo-MeToomyeckoe
nocobue / H.A.Ynaxosu4, M.IN.KyTtbipeBa, J1.I.Wainnaposa, KO.M.CanbHukoB. - KasaHb: KasaHckuii
(Mpusonxckuin) oenepanbHbln yHuBepcutet, 2010. - 60 c.
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2. Matematuyeckas obpaboTtka pesynbTaTtoB XMMUYECKOro aKCnepuMeHTa:y4ebHo-MeToanyYeckoe
nocobve anst neKUMoHHoro kypca '‘MeTponorus'[9nekTpoHHbI pecypc] /H.A. Ynaxosud, M.I1.
KyTbipesa, J1.I". Wangaposa, HO.N. CanbHukos.- KadaHb: KazaHckui (Mpueonxckuin) denepanbHbii
yHusepcutet, 2010. - 60 c.

Pexwum poctyna: http://kpfu.ru/docs/F910466741/Mat_ekperiment.pdf

7.2. JlononHuTenbHasa nuteparypa:

1.AHannTuyeckas xmmms: Nnpobnemsl 1 nogxonbl: B 2 1./ pen.: P. KenbHep, X.-M. Mepme, M. OtT0, I
M. Buomep; nep. ¢ aHrn. A. I'. bopaeHko [n ap.] non pean. 0. A. 3onotoea.?M.: Mup: ACT, T.
1.72004.7608 c.

2.AHanutnyeckas xumms: npobnemol 1 noaxonbl: B 2 1./ pea.: P. KenbHep, X.-M. Mepme, M. Otro, .
M. Bugmep; nep. ¢ aHrn. A. I". bopaeHko [ gp.] noa pegn. 0. A. 3onotoea.?M.: Mup: ACT, T.
2.72004.7728 c.

3. OCHOBbI aHaNMTUYECKOW XMMUKX: B 2 TOMaxX: y4eOHUK A1 CTyOEHTOB BbICLIMX y4eOHbIX 3aBeAeHW,
obyvatowmxcs No XMMMYecknm HanpaeneHusiM / nog pen. akag. KO.A. 3onoTtosa.?5-e nag.,
ctep..?Mocksa: Akagemus, 2012.7?; 25.?(Bbiclwee npogeccrnoHansHoe 0bpa3oBaHue, EctecTBeHHbIe
Hayku).?ISBN 978-5-7695-9123-5((B nep.)). T. 1.72012.7383 c.

4. XebeHTsiEB A. V. AHanntnyeckas xmmms. XuMmnyeckne Metoabl aHanmnaa: Yueb. noc. [OnekTpoHHbIN
pecypc] / A.N. XebeHTses, A.K. XepHocek u gp. - 2-e uag., ctep. - M.: HALL UH®PA-M; MH.: Hos.
3HaHue, 2014. - 542 c.

Pexwum goctyna: http://znanium.com/bookread.php?book=419626

7.3. UHTEepHeT-pecypcChl:
1.Cairt Poccuiickoro XemomeTpuyeckoro obuectea - http:/rcs.chph.ras.ru/
2CTtaTtucTtuka B aHanutmnyeckon xummmn. Kypc nekumii MIY. - http://chemstat.com.ru/

3.Metponorus -
http://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%82%D1%80%D0%BE%D0%BB%D0%BE%D0%B3%

4. MeTtponorus kak Hayka 06 namepenmsx. - http://www.kipstory.ru/metr/

5. Koanos M.I". MeTponorus n ctangaptmsauns- nevyaTHbli OprHasn 3M1eKTPOHHOro U3fgaHus. -
http://www.hi-edu.ru/e-books/xbook109/01/

8. MarepuanbHo-TexHU4YeckKoe obecrneyeHme oUCLUNAUHBI(MOAYNS)

OcBoeHre gncumnnnuHbl "OCHOBbI Hay4YHbIX UCCNea0oBaHMI U MeTponorma” npegnonaraet
NCMONb30BaHNE CNenyOWero MaTepuanbHO-TEXHNYECKOro obecneyeHns:
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

KoMmnbloTepHbI NpoekTop
CuncTema nHTepakTMBHOMO onpoca.

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm ®IOC BINO n yyebHbIM nnaHom no
HanpasneHnio 04.03.01 "Xumuns" n npocpmnio NoAroTOBKN XMMMS BbICOKOMONEKYNSPHBIX U
SNEeMEHTOOPraHM4yeCcKnx CoeauHeHun .
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