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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.4 OucumnnuHbl (MOoynn)" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 04.05.01 dyHaaMeHTanbHas 1 NpuknagHas XMMusi 1 OTHOCUTCS K
obsi3aTtenbHbiM gucumnnanHaM. OcBavBaeTcs 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:

LLincpp komnereHumu npwoﬁp::‘::nggl)ﬁg;ﬁ;wuuuu
OK-7
(OBLLEKyNbTYPHBIE FOTOBHOCTbIO K CAMOPAa3BUTMIO, Camopeann3aumm,
KOMMETEHLIAN) MCNONb30BAHMNIO TBOPYECKOrO NOTEHUuana
OrK-3 CMOCOBHOCTBIO MCMOMIb30BaTb TEOPETUYECKNE OCHOBBI
(npodheccunoHanbHble doyHOaMeHTanbHbIX pa3fenoB MaTeMaTukm U on3nkuy B
KOMNEeTeHLMM) NPOdOeCCMOHANbHON AEATENBHOCTU

B peaynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. QONXEeH 3HaThb:

OCHOBbI MaTEMATMYECKOWM CTATUCTMKIN, 0bwme 3aKOHOMEpPHOCTN N MeTOOO0NTIOTMI0 NPUMEHEHNSA
cnocobos pacyeTta pasnn4yHbIX NOrPewHOCTER NP NONyYEeHUN aKCNepUMEHTabHbIX OaHHbIX.

2. DONIXEH yMeTb:

CaMOCTOATENIbHO ONPeLeNnaTb NapamMeTpbl pacnpeneneHmns, NPoBoOAMTbL NPOBEPKY XapakTepa
pacnpeneneHns, OLeHMBaTb CydaliHble U CUCTEMATUYECKME MOMPELIHOCTY.

3. 0OMXEeH BnageTb:
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Mporpamma amcuunnmHbl "OCHOBBI Hay4HbIX UCCnenoBaHuii u metponorus”; 04.05.01 dyHoameHTanbHas n NpyuknagHas XuMns;
npodgoeccop, A.H. (mpodpeccop) Ynaxosmy H.A.

HaBblkaMW MAIAaHNPOBAHNSA U MHTEPRPEeTaUnn pe3ynbTaToB 3KCNEePUMEHTa NPy METPONIOrMYECKOA
aTTecTaumm XMMNYeCcKoro cocTasa pasfimyHbiX 06 bEeKTOB.

4. NONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

BnaneHvne ocHoBaMu Teopun oyHAAMEHTaNbHbIX Pa3fenoB XMMmmK (Npexae BCEro BbiCWen
mMarematukm n aHanutundeckon xummn) (MK-2).

CnocobHOCTb NPUMEHSITb OCHOBHbIE 3aKOHbI XMMUW MPU 0O6CYXAEHUN NONYYEHHbIX PE3YNbTaToB, B
TOM YMC/e C NpUBNEYEeHNeM MHOPMaLMOHHbIX 6a3 aaHHbIx (MK-3).

4. CTpyKkTypa U cogepxaHve AUCLUNMUHBI MOAyns
Obwas Tpya0eMKOCTb AUCLMIMIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopMa NPOMEXYTOYHOr0 KOHTPONS AUCUUNANHBI 3a4€eT B 4 ceMecTpe.

CyMMapHo no aucumnanHe MoxHo nony4ntb 100 6anno., 13 HMX Tekywas pabota oueHnsaetcs B 50
6annos, utorosasi dopma KoHTpons - B 50 6annos. MMHMManbHoe KONM4ecTBO ANst Aonycka K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLUNNINHE/ MOAYIO
TeMmaTnyeckum nnaH oUCUUNAUHbI/MOAYNA

Buabl n yachbl
Pasgen ayoMTOpHOM paboThbl,
Henens MX TPYA0EMKOCTb Tekywme dopmMbl

N 'uuﬁﬁﬂgzsrb" CeMeCTpcemecrpa (B wacax) KOHTpONSA
MpakTnyecknellabopatopHbie

3aHATUSA paboTbl

Nekuunn

Tema 1. BeegeHue.
Obwwue ceeneHns 06
N3MepeHnsx
PU3nNYEeCKNX BEMNYUH.
OCHOBHble NPUHUMIbI
1. |nogoxonbl K 4 1 2 0 0
N3MEPEHNSM.
N3meputenoHoe
npeobpasoBaHue.
Paamep n 3HaveHune
Jon3n4eCcKon BENNYNHBI.

Tema 2. OCHOBHbIE 1
npou3BoAHbIE [MucbMeHHoe
BENNYMHbI.PasmMepHOCTb JomMallHee
Cwnctema puamnyeckmx 3ajaHve
BE/INYUH 1 cucTema
eanHuL,.

NucbMeHHoEe
JomMallHee
3ajaHue

PeructpaunoHHbIin Homep 797417 DAEKTPOHHEH
Crpanuua 4 u3s 26. il yLH,lfIP EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma amcuunnmHbl "OCHOBBI Hay4HbIX UCCnenoBaHuii u metponorus”; 04.05.01 dyHoameHTanbHas n NpyuknagHas XuMns;
npodgoeccop, A.H. (mpodpeccop) Ynaxosmy H.A.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

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

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA pa60Tu

Tema 3. Obwwue
BOMPOCHI Teopun
N3MepeHnia.
Knaccugomkaums
namepeHui. MNMpuHumnsl,
MeToAbl N METOAUKN

. [n3mepenns. Cpencrtea
n3mepeHuin. Ycnosms
n3mepexuin. Ceoncrea
COCTOSIHUS U3MEepeHui
MorpewHocTu
N3MepeHni.

NMucbMeHHoe
JomallHee
3ajaHue

Tema 4. OT1anoHbl
PU3NYECKNX BENMNYUH.
[Mepenaya pasmepos

. [eAnHWL, N3NYecKnx
BeNn4uH. [orpewHocTn
CpencTB N3MepeHni n
X HOPMUpPOBaHMe.

NncbmeHHoe
oomauiHee
3agaHue

Tema 5. Obwwue
MOHATMA
mMaremartnyeckom
CTaTUCTUKWN.
["eHepanbHas
COBOKYMHOCTb ¥/

" [BbIBOpPKA. MNapameTpsl
pacnpeneneHus.
MartemaTnyeckoe
oXupaHue cny4yanHom
BeNMYMHbL. [ucnepcuns
Ccny4yanHOW BENNYUNHbI.

NMncbMeHHoe
JomallHee
3ajaHue

Tema 6. HopmanbHoe
pacnpeneneHve.
DyHKLUNSA HOPMaNbHOro
pacnpeneneHus.

" INMpuHUMnbI, nexalyve B
OCHOBEe 3akoHa
HOpPManbHOro
pacnpeneneHus.

TecTnposaHue
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Mporpamma amcuunnmHbl "OCHOBBI Hay4HbIX UCCnenoBaHuii u metponorus”; 04.05.01 dyHoameHTanbHas n NpyuknagHas XuMns;
npodgoeccop, A.H. (mpodpeccop) Ynaxosmy H.A.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie
paborbl

3aHATUA

Tema 7. MomeHTbI
HEenpepbIBHOro
pacnpeneneHus.
PaBHoMepHOE
pacnpeneneHue.
HekoTopble
crneumanbHble
pacnpeneneHus.
Pacnpenenenune
CTbtogeHTa.
Pacnpenenenune
duwepa.

NMucbMeHHoe
JomallHee
3agaHue

Tema 8. Pa3bop
KOHKPETHOWN CUTyauum:
[MpoBepka
HOPManbHOCTH
pacnpeneneHus
Bbl6opkK 13 100
N3MepeHnin
NOCTPOEHNEM
rMcTorpammbl
Ncrnonb3oBaHNeM
kputepus lNupcoHa.

NncbmeHHoe
oomauiHee
3agaHue

Tema 9. CpaBHeHue
ancnepcuin. CpaBHeHne
OBYX Qucnepcuin.
CpaBHeHME HECKONbKNX
ancnepcuii. Bolgenenve

. |bonbwert gucnepcum us

MHOTMX.
MNono3putenbHoO
BblOensowmecs
3HavyeHns (Npomaxu).

NMncbMeHHoe
JomalHee
3ajaHue

10.

Tema 10. YcnoBus
NPUMEHEeHNs MeTon0B
MaTtemMaTmnyeckomn
cTaTUCTUKN U NpoBepkKa
BbIMONHEHNS 3TUX
yCnosum

10

Konnoksuym

11.

Tema 11. OueHka
cny4anHowu
NOrpeLHoCTH.
MNpeunsnoHHOCTb,
CXOONMOCTb U
BOCMPON3BOANMOCTb.
MNoBTOpPSiEMOCTb
BHyTpunabopatopHsbiii
KOHTPOSb Ka4yecTsa
N3MepeHni.

11

NMncbMeHHoe
JomalHee
3ajaHue
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Mporpamma amcuunnmHbl "OCHOBBI Hay4HbIX UCCnenoBaHuii u metponorus”; 04.05.01 dyHoameHTanbHas n NpyuknagHas XuMns;
npodgoeccop, A.H. (mpodpeccop) Ynaxosmy H.A.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie
paborbl

3aHATUA

12.

Tema 12. OueHka
CUCTEMATUYECKON
MOrpeLHoOCTN: No
cTaHOapTHOMy obpasuy,
CpaBHeEHMEM
pe3ynbTaToB ABYX
He3aBNCUMbIX METO00B,
BapbMpPOBaHMEM MacCChl
npobbl. Cnocobbl
yCTpaHeHuns
CUCTEMATUYECKOW
MOrpeLHOCTN.
MexnabopaTopHble
9KCNEPUMEHTDI.

12

TectupoBaHue

13.

Tema 13.
PacnpeneneHve
ONCKPETHBIX CNyYanHbIX
BEJINYMH.
PacnpeneneHve
MyaccoHa.
BuHoMuHanbHoe
pacnpeneneHue.

13

NncbmeHHoe
oomauiHee
3agaHue

14

Tema 14.
KoppensiumoHHbIn 1
perpeccuoHHbIN
aHanuabl. [1posepka

‘[B3anmocBA3n OByX

dPU3NYECKNX BEMNYUH.
MeToq HanMeHbLNX
KBanopartos.

14

NMncbMeHHoe
JomallHee
3ajaHue

15.

Tema 15. ObecneyeHne
KayecTBa XMMUYECKMX
N3MepeHni.
PobacTHoCTb,
CENeKTUBHOCTb U
CNeungU4HOCTb.
lMnaHmpoBaHne
9KCNepuMeHTa u
oLeHKa CTaTUCTUYEeCKMX
XapakTepucTuk
MeTOOuKM aHanmsa

15

NuncbmeHHoE
gomauiHee
3agaHue

16.

Tema 16. Pasbop
KOHKPETHOW CUTYyaLun:
ATTectauunsi METOANKMN
KONM4YEeCTBEHHOIr0
aHannsa Bosnyxa
pabouyeit 30Hbl.

16

NMncbMeHHoe
JomalHee
3ajaHue
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Mporpamma amcuunnmHbl "OCHOBBI Hay4HbIX UCCnenoBaHuii u metponorus”; 04.05.01 dyHoameHTanbHas n NpyuknagHas XuMns;

npodgoeccop, A.H. (mpodpeccop) Ynaxosmy H.A.

Bugbl n yachbl
Pasgen ayauTopHon paboTbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTpa (B yacax) KOHTpOns
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pa60Tb|

Tema 17. KoHuenuums

HeonpeneneHHoCTN B

XUMNYECKUNX lMncbMeHHoe

n3M HUAX (KPYrblid
17 [n3mepe (kpy 4 17 o 0 0 JomauwHee

CTON C npurnaweHnem 3ajaHve

BEOyLWMX cneumanncTos

B obnactu meTponorun).

Tema 18. KoHTponbHas

paboTa 1

(MeTponoruyeckue KoHTponbHas
18.[xapakTepncTumkm 4 18 2 0 0 paboTta

MEeToaANK

KONMYECTBEHHOIO

XVIMMYECKOro aHanusa)

Tema . NToroeas 4 0 0 0 3auer

doopma KOHTpoOns

Ntoro 36 0 0

4.2 CopepxaHvue oUCLUMNUHbI

Tema 1. BBepeHue. O6wme ceeaeHusi 06 MamepeHusix pmanyeckmx BenMunH. OCHOBHbIE
NPUHLUMNbI Noaxoabl K u3aMepeHusiMm. UameputenoHoe npeobpasosaHue. Pasmep 1 3HayeHue
cpousnyeckon BeNMUYUHbI.

NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

Onpegnenexne metponorun. EaMHCTBO n3mepeHunii. TeopeTnyeckas MeTponorus (teopms
N3MEPEHNIA, CO30aHNE TEOPETUYECKMX OCHOB NOCTPOEHNS CUCTEM €AUHNL, U 3TANIOHOB, pa3paboTka
Teopwuun norpewHocten). NpuknagHas MeTpPonormsa (BoNpochl NPakTUYeCKoro N3MepPEHUs B
pPas3nnYHbIX cdpepax, NoBbIlWEHNE TOYHOCTH, obecneyeHre aBTomaTnaaumm). 3akoHogaTenbHas
MeTponorus (rocyaapcTBeHHble ctaHaapTbl). OcHoBononarawwme NnpUHLMNbI METPONOr UK
(akcnombl).

Tema 2. OCHOBHbIE U npoun3sogHblie BenVI'-II/IHbI.PaSMepHOCTb. Cucrema (*)I/I3I/I'-IeCKVIX BeJINYUH
n cunctema eanHUL.

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

Otanbl passuTtus metponorun (Metpudeckas koBeHums 1875 r., MexayHapoaHOH 6topo Mep 1
Becos, [(naBHasi nanata Mep n Becos B [eTepbypre). Nepenaya pasmepa eauHNLL CpencTeamm
N3MepPEeHniA (rocynapCTBEHHbIE 3TaNOHbl, BTOPUYHbIE 3TaNIOHbI, 06pa3LoBble CPeAcTBa M3MEPEHUIA,
paboune cpencrea namepeHuin). Kayectso namepeHuin. CBoNcTBa COCTOSAHNS M3MEepPeHUiA (TOYHOCTb,
CXOAMMOCTb, BOCNPOM3BOAMMOCTb, BbICTPOTA NONyYeHUst pe3ynbTaToB). Knaccudpmkauus
namepeHuin: 1. PaBHOTOYHbIE, HEPABHOTOYHbIE. 2. OgHOKpaTHbIe, MHOrokpaTHble. 3. CTatuyeckue,
OMHamnyeckme. 4. Metponorunyeckume, TexHndeckme. 5. ABCoONoTHbIE, OTHOCUTENbHbIE. 6. MNpsiMble,
KOCBEHHbIE, COBMECTHbIE, COBOKYMNHble. CpeacTaa namepeHuin. KOHTponb HEM3MEHHOCTM pasmepa
e[VHL, BO BPEMEHN.

Tema 3. O6wme Bonpocbl Teopumn namepeHun. Knaccucpumkaums namepeHui. NpuHUmnbl,
MeToAbl U METOAMKU U3MepeHus. Cpencrea usmepeHuin. Ycnosmsa usmepeHuin. Ceoncrea
COCTOSIHUS n3MepeHuUi. NorpeLHOCTM N3MepeHun.

NleKLuMoHHOoe 3aHsiThe (2 yaca(os)):

PernctpaunoHHbin Homep 797417
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Mporpamma amcuunnmHbl "OCHOBBI Hay4HbIX UCCnenoBaHuii u metponorus”; 04.05.01 dyHoameHTanbHas n NpyuknagHas XuMns;
npodgoeccop, A.H. (mpodpeccop) Ynaxosmy H.A.

Knaccundgomkaums norpewHocteit: 1. Mo cnocoby BbipaxeHns (abConoTHbIE 1 OTHOCUTENbHbIE). 2. B
32BUCMMOCTM OT TOrO 3aBblWAKOT UKW 3aHMUXAIOT pe3ynbTar (MONoXUTEeNbHbIE U OTpULaTeNbHbIE). 3.
Mo Tuny cBA3M MexXay MOrpewHoCTbio U N3MepPSAEeMON BENNYNHOM (NOCTOSAHHbBIE U
nponopunoHanbHble). 4. B 3aBMCMMOCTU OT xapakTepa NpuYKH, Bbi3biBAIOWMUX NOrPELWHOCTb
(cuctematmnyeckume n cnyyanHoie). 5. o ICTOYHUKAM NPOUCXOXOEHNS (MHCTPYMEHTASbHbIE,
peareHTHble, MeToanyeckme). 6. MNpsiMble n KocBeHHble. CcTeMaTnyeckne NorpeLHOCTU.
[MpaBunbHOCTb n3MepeHunin. NocTosiHHbIE 1 NPONOPLMOHANbHbIE CUCTEMATUYECKNE MOTPELHOCTMW.
Tpu cnocoba OLEHKN CUCTEMATMYECKUX NOrPEHOCTER. Trnbl cUCTEMATUYECKMX MOMPELIHOCTEA.
MepBblii TN ? NOrPELHOCTM U3BECTHOW NPUPOAbLI, 3HAYEHMS KOTOPbIX MOTYT ObiTb NPEABAPUTENBHO
paccuntaHbl. BTopoii TMn ? M3BeCTHOM NPUPOabl, 3HAYEHNS| KOTOPbIX HEM3BECTHbI, HO MOTYT ObITb
oueHeHbl B xoae akcnepumeHTa. Cioga 0THOCATCS MHCTPYMEHTAlbHbIE, peareHTHbIE U
MeToaMYeckme NnorpewHoCcTn. TpeTnit Tun ? NPUYnHbLI U NOrPELIHOCT HEU3BECTHbI, BbISIBUTb HE
npencTaBnseTCs BO3MOXHbIM.

Tema 4. 31anoHbl hramnyecknx BennumH. Nepepaya paamepoB eanHUL, PU3NYECKUX BENTUYMH.
MorpewHoCTM CpencTB U3MepeHNn N UX HOPMUPOBaAHME.

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

PensitnBunsaums - onpeneneHne nnm n3aMepeHne 0THOCUTENbHO HEKOTOPOro Apyroro obbekTa.
PesynbTaT onpenensitotT No pasHoCTM TakuM 06pa3oM, 4TO CUCTeMaTUYECKNE NOrPELHOCTN B3aNMHO
ncknoyarTca. Pangommnsaums - nepeson CUCTEMaTUYECKMX NOrPEeWHOCTEN B pa3ps ClyYanHblX.
OcHoBaHa Ha TOM, 4TO cucTeMaTuyeckast NorpeLHoOCTb eAMHUYHOrO sBneHus (Npnbopa, MeToaa,
NCNONHUTENS) NPW PacCMOTPEHUN ee B Bonee WNPOKOM Knacce OOHOTUMHbIX SBNeHWiA (cepus
NpnbopoB, rpynna MeToaoB, KONNEKTUB UCNONHUTENE) CTAHOBUTCS BENIMYMHON NepeMeHHOi
(cnyvainHom).

Tema 5. O6LMe NOHATUSA MaTeMaTMYecKon CTaTMCTUKKU. FeHepanbHas COBOKYMHOCTb U
Bblbopka. MapameTpbl pacnpeneneHus. Marematuyeckoe oXuaaHue cly4anHoOW BeIMYUHDI.
Aducnepcus cny4anHow BeNIUYMHDI.

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

PenstneBunsaums - onpeneneHne nnm n3aMepeHmne 0THOCUTENBHO HEKOTOPOro Apyroro obbekTa.
PeaynbTar onpenensioT no pa3HOCTV Takmm 06pasoM, YTO CUCTEMATMYECKUE NOrPEWHOCTN B3aMMHO
ncknoyarTca. PaHgommnsaums - nepesom CUCTeMaTuyeckmx NorpewHoCcTern B pa3ps ClyYanHbix.
OcHoBaHa Ha TOM, 4TO cucTeMatuyeckast NorpeLwHoOCTb eAMHUYHOrO aBneHns (Nprubopa, MeToaa,
NCNONHNUTENS) NPY PAacCCMOTPEHUN ee B Bonee WnpokoM Knacce OOHOTUMHbIX ABNEHWIA (cepus
npnbopos, rpynna MetToaoB, KONNEKTUB NCMONHUTENEN) CTAHOBUTCS BENMMYMHON NEPEMEHHOA
(cnyyanHow). Nekumsa 5. CnyyariHble NOrpewHocT (370 He YMcno, a cpyHkuma cnydas). CnyyanHas
BE/IMYMHA onpenensieTcs 06nacTbio N3MEHEHNS N BEPOSATHOCTbLIO, C KOTOPOI OHAa nNonagaet B TOT
U NHOW nHTepBan. [uckpeTHble N HeNpepbiBHblE CNy4YaliHble BENUYUHbL. ['eHepanbHas u
BbIOOPOYHASA COBOKYMHOCTW BENYVH.

Tema 6. HopmanbHoe pacnpeneneHue. DyHKUUS HOpManbHOro pacnpeneneHus. NMpuHumnsol,
nexatiuuve B OCHOBe 3aKOHa HOpManbHOro pacrnpeneneHus.

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

[MapameTpbl pacnpeneneHns cny4anHblx BEMYMH (MaTeMaTnyeckoe oxuaaHme, gucnepcus
Cny4anHon Benu4ymHbl). Matematunyeckoe oxungaHue HenpepbiBHON CNy4anHOM BENNYUHDI.
MatemaTtnyeckoe oxungaHve HenpepbiBHON Cny4anHon BennyuHol. CpegHeB3BeWeHHOe 3HaYeHme
OUCKPETHOM cny4anHon BenuymHbl. CBONCTBA MareMaTn4eckoro oxungaHus. ducnepcms
HenpepbIBHOM U KOHEYHO3HAYHOW Cly4aiHOM BennYmHbl. Juncnepcust BI6OPOYHOA COBOKYMHOCTH.
CeowicTBa gucnepcun. MatemaTnyeckoe oxuaaHve cpefHero pesynbrara (MaTtemartmyeckoe
oXugaHue cnyyarHom sennynHbl). ducnepcus cpenHero peadynbrata. CtaHgapTHOE OTKNOHEHWEe
cpenHero pesynbrarta (4acTHOe OT AeNeHUs CTaHOaPTHOrO OTKNOHEHMS Ha KOPEHb KBaapaTHbIA 13
obbema BbIGOpKM).

Tema 7. MoMeHTbI HenpepbIBHOro pacnpeneneHusi. PaBHoMepHoe pacnpeneneHue.
HekoTopble cneuunanbHbie pacnpeneneHusi. PacnpeneneHue CtbiogeHta. PacnpeneneHuve
duwepa.

JNIeKLMOHHOe 3aHsiTue (2 4aca(oB)):
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Mporpamma amcuunnmHbl "OCHOBBI Hay4HbIX UCCnenoBaHuii u metponorus”; 04.05.01 dyHoameHTanbHas n NpyuknagHas XuMns;
npodgoeccop, A.H. (mpodpeccop) Ynaxosmy H.A.

['mctorpammbl 1 pacnpenenexHue. lNpnMep ructorpammbl ANCKPETHON BeNUYMHbIL. B3BelweHHas
cymma. Becosoin MHOXMTENb. YCnoBue HOPpMNPOBKK Ynucen. HopmanobHoe pacnpegeneHve. GyHkumns
["aycca. NpenenbHoe pacnpeneneHne. HOpMMPOBOYHbBI MHOXUTENb (BblpaXeHue Ofis ero pacyerta
nony4yaem nocnegosarefibHbIMK NOLACTAHOBKaMM B OOPMYyNy NS (PyHKLMM HOPMaIbHOrO
pacrnpeneneHus). MNpvHuMnbl, Nexalyme B OCHOBE 3aKOHa HOPMasibHOro pacnpeneneHus: 1.
MpuHLMN cUMMETPUN (BEPOSITHOCTU OAMHAKOBbLIX MO BENNYMHE, HO 0OpaTHbIX MO 3HaKY ClyYaiHbIX
NOrpeLHOCTEN paBHbl). 2. [lepBas NpomM3BoOHAsA paBHa Hyt0, eC/IN 3HAYEHUE CNyYanHOW BEINYUHDI
coBrnagaeT ¢ UCTUHHOW BENWYNHON (CpeaHUM 3Ha4YeHneM pesynbtarta). [Ang pesynbtatos
N3MEPEHNS PaBHbIX CPeLHEMY apUMETNYECKOMY Ha KPUBOW pacnpeaeneHust Habniogaetcs
MakcuMyM. 3aKOH HOpPManbHOro pacnpeneneHns npeanonaraeT BEPOSATHOCTb CyYanHbIX
MOrpPELHOCTEN TEM MEHbLYO, YeM Bonblue nx abcontoTHoe 3HadveHne. 3. MakcumanbHas
BEPOSITHOCTb CNOXHOro cobbITUS 0TBEYAET MMHUMANbHOM CyMMe KBaApaToB OTK/IOHEHW BENNYMH OT
CpenHero pesynbTara, T.e. 3aKOH HOPManbHOro pacrnpeaeneHust BkayaeT B cebs npuHUMN
HanMeHbLWwnX kBanpartos. 4. Kpmeas pyHKLMM HOPMaNbHOrO pacnpeneneHns nmeeTt ose
CYIMMETPUYHbIE OTHOCMTENBHO BEPTUKANBHON OCK TOYKM nepernba (BTopas Npon3BoaHas pasHa
HYII0) Ha PACCTOSHUSX OT LeHTpa pacCesHuns, paBHbIX CTAHOAPTHOMY reHeparibHOMY OTK/IOHEHUIO.

Tema 8. Pa36op KoHKpeTHOW cutyauuun: NMpoBepka HOpManbHOCTU pacnpeneneHust BbiIoopku
13 100 usmepeHuin NOCTPOEHNEM rMCTOrpaMmbl U UCnonb3oBaHMeM Kputepus lNMupcoHa.

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

3aBUCMOCTb BUAA KPUBOW HOPMASIbHOrO pacnpeneneHns oT BeMYMHbI FeHepasnbHOro
CTaHL4aPTHOro OTK/IOHEHUS (onpedenseT cTeneHb "pasMbITOCTU" KpuBoM ). BennynHa nctnHHoro
3Ha4YeHus (cpenHero pesynbrara) onpenenseT nonoxXxeHe NPUBoON pacnpeneneHns Ha ocu
abcumcc. Touke nepervba KpuBOW OTBEYAET 3HAYeHMe abCcunCChl, paBHOE CTaHAAPTHOMY
OTK/TIOHEHWIO. BepoATHOCTb TOro, 4TO cryyarHas norpewHoCcTb OTAENbHOr0 U3MEPEHMUS He
npeBbIlWwaeT No abConoTHOMY 3HAYEHUIO CTaHAAPTHOE OTK/IOHEHUWE, paBHa 68 % (OByX CTaHAAPTHbIX
OTKNOHEHWN - 95.4 %, Tpex - 99.7 %).

Tema 9. CpaBHeHue pucnepcuit. CpaBHeHUe OByx aucnepcuin. CpaBHeHne HeCKONbKUX
aucnepcuit. BoigeneHune 6onbluien aucnepcum n3 mHormx. Mopo3sputenbHO Bbiaensitowmecs
3HayeHusa (npomMaxm).

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

OueHka xapakTtepa pacnpenenenus. B kadectse npumMepa paccmatpreaem BblIbopky 13 100
N3MepeHnin onpeneneHns meam B obpasue (o1 600 oo 621 mr HaiaeHo). CpenHuin pesynbTat 610
mr. CTaHoapTHOE OTKNOHEHWe paBHo 4 Mr. Bece pesynbTathl pasbuBaem Ha knaccbl Takum 06pasom,
4TOObI KaX Al Knacc 06beanHAN pe3ynbTaTbl UISMEPEHUIA HA MHTEPBANE WNPWHOWA B MONOBUHY
CTaHL4aPTHOro OTkNoHeHus. CTpouM ructorpammy. B Touke MakcrMyma YactoTa nonagaHus B
onpepeneHHbln knacc coctaenset 0.19. icnonb3ys 970 3Ha4eHNe HaxoauM CTaHaapTHoe
OTKNOHeHe. MNonyyaem 4.2. ITOT pesdynbTat NPakTUYeCky CoBNagaeT ¢ TEOPETUYECKUM 3HAYEHNEM
(4.0), 4TO NO3BONSET CYMTATb NONYYEHHYIO BLIOOPKY HOPMasIbHO pacnpeneneHHoi. o gaHHbIM
rmcTorpammbl MOXET ObiTb MpoBedeHa n 6onee cTporas KonMyecTBeHas oLeHKa COOTBETCTBMUS
BbIOOPKM HOPMaslbHOMY pacrnpefeneHunto no Kputeputo NupcoHa (xmu-kBagpat ? KpUtepuit).
CpaBHeHMe aKCnepuMeHTanbHbIX U TEOPETUYECKMX YaCTOT NonafaHus B AaHHbIA Knacc No3BonseT
Ha 3a4aHHOM YPOBHE BEPOSITHOCTM PELINTL BOMPOC O XapakTepe pacnpeneneHus.

Tema 10. Ycnosus npuMeHeHUs METO00B MaTeMaTU4eCKOW CTaTUCTUKU M NpoBepka
BbINO/THEHUS1 3TUX YCIOBUN

JNleKLLMOHHOe 3aHsiTue (2 Haca(os)):

Lns aToro ncnonb3yem goyHkUMto Jlannaca. JaHHbI MHTerpan BeposiTHOCTVM obnanaeT cUMMeTpUel
OTHOCMTENbHO 3HaKa MNpw BeNndnHe z, KoTopas npeacrasnsieT coboit YacTHoe OT AeneHns
OTK/IOHEHWS OT CpeHero pesynbTarta Ha ctaHaapTHoe oTknoHeHne. Obbl4HO B Tabnuue NpoTuB
COOTBETCTBYIOLWEro 3HA4YEHNS Z NPUBELEHO 3HAYEHNE NHTErpana BeposaTHoCcTK (doyHKkums Jlannaca).
Takmm 06pa3oM Ansa Kaxaoro Kknacca Haxoomm xu-keagpart. Ecnv cyMma nonyYeHHbIXx 3Ha4eHUin He
NpeBbIlaeT TEOPEeTNYECKOro 3Ha4eHns (TabnnyHoro 3Ha4eHnsl) Ha 3a4aHHOM YPOBHE BEPOSITHOCTY,
TO BblbOpKa pacnpeneneHa HopmasbHO.

Tema 11. OueHka cnyyanHow norpewHocTn. Npeun3noHHOCTb, CXOO4UMOCTb U
BOCNpPOU3BOAUMOCTb. NMoBTOpPsieMOoCTb. BHYyTpunabopaTopHbIn KOHTPOJb KayecTsa
M3MepeHun.
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Mporpamma amcuunnmHbl "OCHOBBI Hay4HbIX UCCnenoBaHuii u metponorus”; 04.05.01 dyHoameHTanbHas n NpyuknagHas XuMns;
npodgoeccop, A.H. (mpodpeccop) Ynaxosmy H.A.

NeKUuMoHHoe 3aHsiThe (2 yaca(os)):

OueHka xapakTepa pacnpeneneHns npv BbiIbopke orpaHM4yeHHoro obbema (Y1MCcno onpeneneHnii He
npesblwaet 20). B aTOM cnyyae BblumcnatoT asa napametpa acummeTputo (A) n akcuecc (E). Ons
CUMMETPUYHbIX pacnpeneneHunii A = 0. [Ins pacnpeneneHnii, BoITSHYTbIX B CTOPOHY 60NbLUmX
3HaveHwuiA, A bonbwe 0. [1ns pacnpeneneHunii, UMeLmnx ?XBoCT? B CTOPOHY MarblX 3HaYeHuin, A
MeHble 0. [NonoxuntenbHoe 3Ha4yeHne A BcTpedaeTcs yauwe. [lanee paccymTbiBaeT no goopmyne
ancnepcuio acummeTputo. Ecnv mogynb acuMMeTpumn He NpeBbIWaeT YTPOEHHbIA KOPEeHb
KBagpaTHbIA U3 OUCNepcun acumMMeTpum, To Bblbopka pacnpeneneHa HopMasnbHO. [1onoXnTenbHbli
E cootBeTcTBYET pacnpeneneHunio 6onee 0CTPOBEPLIMHHOMY, YHEM HOPMaNbHOMY (OTpULATENbHbIN
HaobopoT). Ecnu Mmoaynb akcuecca He NpeBbIWaeT NATUKPATHbIA KOPEHb KBaAPaTHbIA 13
oucnepcun akcuecca, To Bblbopka pacnpeneneHa HopManbHo.

Tema 12. OueHKa cucTemaTM4ecKkom NorpeLLlHoOCTU: Mo CTaHAAapPTHOMY 06pa3sLy, CpaBHeHMEM
pe3ynbTaToB ABYX HE3aBUCUMbIX METO40B, BapbUpOBaHMEM Macchbl Npo6bl. Cnocobbl
yCTpaHeHuUsi cuctemMaTmyeckomn norpeluHocTu. MexnabopaTopHble 3KCNepPUMEHTDI.

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

t-Pacnpenenexune. [Ina onpeneneHns CoBoKYNHOCTEN Pe3ynbTaToB U3MEPEHUIA OFrPaHNYEHHOIO
obbema ucnonb3yoT pacnpeneneHne CTblogeHTa, KOTOPoe CBA3bIBAET MeXy COOOW TpU OCHOBHbIE
XapaKTEPUCTUKN: WMPUHY OOBEPUTENBHOMO MHTEPBANa, COOTBETCTBYIOLLYIO EMY BEPOSTHOCTb, 0ObeM
BbIOOPOYHOW COBOKYNHOCTW. [1ns onpeneneHuns kputepns CtbtogeHTa (t) Heobxoommo
npenBapuTenbHO paccynTaTb CpefHee 3Ha4YeHre n CTaHoapTHoOe OTKIOHeHme. BbicoTa n wnpnHa
KPUBOW t-pacnpeneneHnst 3aBUCSAT OT Yncna cTeneHen csoboabl. Ecnu yncno cteneHein ceobonbl
cTpemMnTcs K 6ECKOHEYHOCTH, TO t-pacnpeneneHe NepexoanT B HopManbHOe pacrnpeaeneHme.
"pybble norpewHocTn (NpoMaxm) 1 cnocobbl nx yctpaHeHus. Boibop kputepust ans NCKOYEHUs
COMHUTENbHOrO pe3ynbTaTa UMeeT CBOW TPYLHOCTU. YHMBEPCANbHOMO NpaBuna He CylecTByerT.
NcnonbayioT: 1. Q-Kputepwnin (ecnm pacHetHoe 3Ha4yeHne MeHblue TabnnyHoro, To pesynbTaTt He
asnsgeTcs rpybbiM npomMaxom. B npoTMBHOM criyqae pesynbraTt uckioyaioT. 2. Pesynbrart asnsercs
NPOMaxoM, eC/iM ero OTK/IOHEHUE OT CPeAHEro 3Ha4eHns NPEBbIWAET YaCTHOE OT AeNeHus
YTPOEHHOro CTaH4APTHOrO OTKIOHEHUSI HA KOPEHb KBaApaTHbI M3 o6bema Bbibopku. 3. Mpomaxom
cyMTaloT pesynbTart, nexaluunii 3a UHTEPBasIOM, OrpaHNYMBaIOWMNM CPEOHWA Pe3ynbTaT KPUTUYECKM
3Ha4YeHNeM, KOTOPOe HaxXO4AT YMHOXas BEIMYUHY napaMeTpa Tay-KpUTUYeCcKoro Ha cTaHaapTHoe
OTKJ/IOHEHME.

Tema 13. PacnpeneneHne AMCKpeTHbIX Crly4yarHbIX BenuuuH. PacnpeneneHue lNMyaccoHa.
BuHOMMHanbHOe pacnpeneneHue.

JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

OueHka cuctematmyeckor norpewHoctn. CywecTByeT Tpy OCHOBHbIX cnocoba: 1. o ctaHoapTHBIM
obpasuam (CO). PacxoxaeHne akcnepuMeHTanbHO HanOEeHHOro pedynbTtaTta  TEOPETUYECKM
pPacCUYMTaHHOrO OLIEHNBAIOT C MOMOLWbIO t-kpuTepuns. 2. CpaBHEHNE pe3ynbTaToB ABYX HE3ABUCHMbIX
MeTonoB. CHavana paccymTbiBalOT CPELHEB3BELEHHOE CTAHAAPTHOE OTK/IOHEHMWE, a MOTOM
OLEeHMBALOT t-kpuTepuii. [Ins aT0ro 4acTHOE OT AENEeHMS Pa3HOCTU CPESHUX Pe3ynbTaToB ABYX
He3aBNCUMbIX METOOB HA CPeAHEB3BELEHHOE CTaHAAPTHOE OTKNIOHEHNE YMHOXAIOT Ha KOPEHb
KBagpaTHbI N3 KoMbuHauun o6 beMoB ABYyX BbI6opok. Ob6s3aTenbHbIM YCNIOBUEM SBNSIETCS
PaBHOTOYHOCTb PE3Y/NbTATOB, NMONYYEHHbIX ABYMS HE3ABMCHMMbIMU MeToaamu. Ecnu paccuntaHHoe
3HayeHue t-kpuTepns MeHblle TabNNYHON BENNYMHBI, TO CUCTEMATMYECKYIO MOrPELHOCTb MOXHO
cymTatb He3Hauymmon. 3. NS OLEeHKM NOCTOSIHHOM CMCTEMATUYECKON NOrPELHOCTM NPOBOAAT
MHOroKpaTHoe onpefeneHne coaepaXaHus KOMNOHEHTA U NapanienbHOe MHOrokpaTHoe
onpeneneHne CoAepXaHns TOro Xe KOMNOHEHTA YABOEHHOro pa3amepa. [nsa oueHku
NPOMNOPLUMOHANbHOM NOrPEWHOCTI NPOBOAAT CEPUIO NapanienbHbiX U3MepPeHnii Npobsbl,
copepxxauer [obaBky onpenensieMoro KOMnoHeHTa. 3aTeM CpaBHUBAIOT CPELHUIA pe3ynbTaT co
CPenHVM pe3ynbTaToM, MOMyYEHHbIM B MEPBO CEPUN U3MEPEHMI AN NPoObl, HE coaepXalleln
n06aBku. YCNOBMEM HE3HAYMMOCTN CUCTEMATUYECKON NOrPELWHOCTUN SBNSETCA TOT GPaKT, YTO
NOCTOSIHHAS CMCTEMATUYECKas MOrPELHOCTb HE NPEBbIWAET NPON3BEAEHNS t-KpUTEPUS Ha
CTaHLAaPTHOE OTKNIOHEHWNE NOCTOSHHON cucTemMaTnyeckoi norpewHocTy. Kpome Toro,
nponopumnoHanbHas cucTteMaTnyeckas NorpewHoCTb 3a BbIYETOM eAMHULBI HE [NOMXHA NPEBbIWaTh
nNpoun3BeneHne t-kpuTepns Ha CTaHOAPTHOE OTKIOHEHME NPOMNOPLMOHANbHOM CMCTEMATNYECKON
NOrPELHOCTN.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 797417 5AE
CrpaHnua 11 13 26. 111 VHI:I

S OEMALIGH



Mporpamma amcuunnmHbl "OCHOBBI Hay4HbIX UCCnenoBaHuii u metponorus”; 04.05.01 dyHoameHTanbHas n NpyuknagHas XuMns;
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Tema 14. KoppensiuMOHHbIW U perpeccuoHHbIW aHanu3bl. MpoBepka B3auMOCBA3U OBYX
couaunyeckux senmuuH. Meton HauMeHbLLUMX KBaapaToB.

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

CpaBHeHne HeCcKoNbkMx aucnepcuii. BolbopoyHble oncnepcum cHnTatoT 0AHOPOAHbIMY (a
pesynbTaTbl PABHOTOYHbIMW), ECNN 3HAYEHME KpuTepunsa bapTneta MeHblwe Xn-KkBaapaT-KpuTepus Ha
3a[aHHOM YpoBHe 3Ha4ymmocTu. [ns pacyeta kputepus baptneta HeobxoaMMbl 3HaYEHUS]
CpelHeB3BEeLWeHHOo aucrnepcum, BbiIBOpoYHbIX AUCNepcuin n Yncna cteneHeit ceobonpl. Ecnm
06beMbl Bcex BblIBOPOYHbIX COBOKYMHOCTEN paBHbl, 0OHOPOAHOCTb ANCNEPCUA 1 NPUFOAHOCTb
pe3ynbTatoB ANl COBMECTHOW 06paboTky NPOBEPSIIOT C NMOMOLLbIO KpuTepusi Koxpaxa.

Tema 15. ObecneyeHune KayecTBa XMMUYECKMX U3MepeHun. Po6acTHOCTb, CENEKTUBHOCTb U
cneundpuyHocTb. NnaHMpoBaHUe aKCNepuMeHTa U oLueHKa CTaTUCTUYECKUX XapaKTepmucTmK
MeToAMKU aHanuaa.

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

MokasaTtenn agpPeKTUBHOCTM XUMNYECKOro aHannaa. HYyBcTButenbHocTb. KoadhdpnumneHTt
4yBCTBUTENbHOCTU ( 3HA4YEeHMe NepBov NMPOM3BOOHONM rpagynpoBoYHON thyHKUMN). BennymHa
KoagodomumeHTa YyBCTBUTENIbHOCTY XapakTepnsyeT CKOPOCTb UBMEHEHUS aHANUTYECKOro curHana ¢
N3MEHEHMEM KOHUeHTpauun. Mpeaen obHapyXeHns. (KONMYECTBO BELLECTBA, KOTOPOE MOXET ObiTb
06Hapy>XeHO C MOMOLLbIO aHHOrO MeToAa C NOCTaTOYHON BEPOATHOCTLIO). MNpenen obHapyXeHns
MOXET ObITb 3aaH N MUHUMANbHBIM aHAIMTUYECKM CUTHANIOM, KOTOPbIE MOXHO YBEPEHHO OTNYaTb
OT CUrHana KOHTPONbHOro OnbITa.

Tema 16. Pa36op KOHKpPETHON cuTyauumn: ATrectauus MeTOOUKM KONMYECTBEeHHOro aHanmaa
BO34yxa pabouyen 30HbI.

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

ATTecTaums METOAMK M3MEPEHUI HA NPMMEpPEe METOLAMKMN KONMMYECTBEHHOIO XMMNYECKOro aHann3a.
Llenb atTectauum - ycTaHOBUTb MPUroAHOCTb METOOMKM ONS NONy4eHNsl OTBETa Ha 3adaHHble
BOMpOCHI ¢ TpebyeMol HaaeXHoCTblo. 1S 9TOro Haao OLEHUTb NPaBUbHOCTb NOCTaBNEHHbIX
3a[ay 1 3ateM fokasaTtb, BO3MOXHO NN Ux peweHne. MNMoHATue atTectaums BkOYaeT BECb
aHanuTnyeckuin npouecc: 1. MogennposaHue npouenypsbl. 2. OT60p npobsl. 3. Moarotoska NpPobbI.
4. amepeHune. 5. ObpaboTka gaHHbIX. B xone attectaumm cnenyeT onpeaenntb, kakas n3 MeToauk
aHanm3a c TO4YKU 3peHns nokasaTtenen agpekTUBHOCTY NPUroaHa ONs pelleHnst 4aHHOW 3aaadn ¢
3a0aHHOM N [oBEepuUTENbHON BEPOSATHOCTLIO.

Tema 17. KoHuenuus HeonpeneneHHOCTU B XMMUYECKUX U3MepeHuUsiX (Kpyrblid cToNn ¢
npurnaweHMeM BeyLWmnx cnewmnanmucToB B 06nacTm MeTponorum).

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

KoHuenuuns HeonpeaoeneHHOCTN B XMMUYECKUX N3MepPeHNsX. dyHaameHTasbHble MOHATUS
XMMUYeckomn metposnoruu. NoHaTnem "HeonpeneneHHoOCTb" npeanaraeTcs 3aMeHnTb "norpeLHoCTb"
C LeNblo YCTpaHeHNs pasaeneHns norpewHocTen Ha "cnydanmdole” n "cnctematmnyeckme”. MNoHsAtme
"HeonpeneneHHOCTb" BKNoYaeT B cebst Kak Te Tak U Apyrue norpewHoCTy.

Tema 18. KoHTponbHas pabota 1 (MeTponoruyeckue xapakTepucTmkm MeToamk
KOSM4YeCcTBEHHOro XMMM4Yeckoro aHann3aa)

NeKuMnoHHoe 3aHsiThe (2 yaca(os)):

KoHTponbHas pabota. Mpmumepbl 6UNeToB ANns KOHTPOSbHOW paboTbl No ancumnanmHe "OCHOBbI
Hay4HbIX UCCNenoBaHW 1 MeTponorns"

4.3 CTpyKTypa 1 copepXxaHume caMoCTOsITe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma amcuunnmHbl "OCHOBBI Hay4HbIX UCCnenoBaHuii u metponorus”; 04.05.01 dyHoameHTanbHas n NpyuknagHas XuMns;
npodgoeccop, A.H. (mpodpeccop) Ynaxosmy H.A.

Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|

(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Tema 1. BeegeHwe.
O6bwwe ceeneHns 06
N3MepPEHNAX
PUINYECKUX BENNYUH.
OCHOBHblE MPUHLUMMbI
. [noaxonbl K
N3MEPEHMNSM.
3meputenbHoe
npeobpa3soBaHue.
Paamep n 3HaveHune
doN3NYECKON BENMNYNHDI.

noarotToBka
JomMallHero
3aaHns

JomMallHee
3anaHune

Tema 2. OCHOBHbIE 1
NPOV3BOAHbIE
BENNYUHbI.Pa3MepHOCTb
" |CncTtema omanyeckunx
BENMYMH 1 cUcTEMA
eanHuL,.

noarotToBka
JomallHero
3a0aHns

JomallHee
3a0aHne

Tema 3. Obwume
BOMPOCHI TeopUKn
N3MEPEHUI.
Knaccugomkaums
n3mepeHunin. MNMpuHumnol,
MeToObl U METOOUKM

. [n3mepenns. Cpepncrtea
n3mepeHnin. Ycnosums
n3mepeHnin. Ceorncrea
COCTOSIHUS N3MEPEHUI.
MorpewHocTy
N3MEPEHUI.

noaroToBka
JomMallHero
3a4aHns

JomMaliHee
3agaHune

Tema 4. 31anoHbl
Pr3nyecknx BeNN4nH.
MNepenaya pasmepos

. [eanHUL, PU3NYecKnx
BeNnn4uH. MorpelwHocTun
CpeLncTB N3MepeHuin n
NX HOpMUpOBaHWE.

noarotToBka
JomallHero
3a0aHns

JomMallHee
3anaHne

Tema 5. Obwume
MNOHATMSA
mMaremMaTn4yeckowu
CTaTUCTUKWN.
["eHepanbHas
COBOKYMHOCTb U

" IBblbOpKa. MNapameTpsbl
pacnpeneneHus.
Marematnyeckoe
oXwupaHue cny4anHom
BENMYUHbI. ducnepcus
Cny4anHOW BENUYUNHbI.

noarotToeka
JomMallHero
3a4aHns

JomMallHee
3ajaHune
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Mporpamma amcuunnmHbl "OCHOBBI Hay4HbIX UCCnenoBaHuii u metponorus”; 04.05.01 dyHoameHTanbHas n NpyuknagHas XuMns;
npodgoeccop, A.H. (mpodpeccop) Ynaxosmy H.A.

Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

(B yacax)

TPYyBOEeMKOCTb|

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Tema 6. HopmanbHoe
pacnpeneneHue.
DyHKUMSA HOPMANbHOro
pacnpeneneHns.
MpvHUMNbI, Nexawne B
OCHOBE 3aKoHa
HOpPManbHOro
pacnpeneneHns.

noaroToBka K
TeCTnpoBaHUo

TecTnpoesaHune

Tema 7. MoMeHTbI
HenpepbIBHOro
pacrnpeneneHus.
PaBHomepHOe
pacrpeneneHve.
HekoTtopble
cneunanbHble
pacrnpeneneHus.
Pacnpenenenve
CTtblopeHTa.
Pacnpenenenve
duwepa.

noarotToBka
JomallHero
3a0aHns

JomallHee
3a0aHne

Tema 8. Pasbop
KOHKPETHOW CUTyauunu:
[MpoBepka
HOpManbHOCTU
pacnpeneneHuns
BbiGopkn 13 100
N3MepeHnin
NMOCTPOEHNEM
rMCTorpammbl 1
NCronb30BaHNeM
kKputepus MNMupcoxa.

noaroToBka
JomMallHero
3a4aHns

JomMaliHee
3agaHune

Tema 9. CpaBHeHue
ancnepcuin. CpaBHeHue
JByX AMcnepcuia
CpaBHeHMe HECKONbKMNX
ancnepcuin. BolgeneHue

. |bonbwer gucnepcun u3

MHOTUX.
Mopo3putensHO
BblOeNnsolwmnecs
3Ha4yeHns (npomaxm).

noarotToBka
JomallHero
3a0aHns

JomMallHee
3an0aHne

10.

Tema 10. Ycnosus
NPUMEHEeHNs MeTo00B
MaTemMaTmn4yeckomn
CTaTUCTUKM 1 NpoBepKa
BbIMONHEHNS 3TUX
ycnosum

10

NOAroToBKa K
KONNOKBUYMY

KONNoKBnym
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Mporpamma amcuunnmHbl "OCHOBBI Hay4HbIX UCCnenoBaHuii u metponorus”; 04.05.01 dyHoameHTanbHas n NpyuknagHas XuMns;
npodgoeccop, A.H. (mpodpeccop) Ynaxosmy H.A.

Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

11.

Tema 11. OueHka
cnyvyanHoun
NOrpewHoCTN.
[Mpeun3noHHOCTb,
CX0OUMOCTb U
BOCMPON3BOANUMOCTb.
[MoBTOpPSiEMOCTb
BHyTprnabopaTopHbiii
KOHTPONb KayecTea
N3MEPEHUI.

11

noarotToBka
JomMallHero
3a4aHns

JomMallHee
3anaHne

12.

Tema 12. OueHka
cucTemMaTnyeckom
MOrpPEeLwWwHoCT: No
cTaHaapTHoMy obpasLy,
CpaBHEHVEM
pe3ynbTaToB ABYyX
He3aBMCKMbIX METOLOB,
BapbUpPOBaHMEM MacChbl
npobbl. Crnocobbl
yCcTpaHeHusl
cucTemMaTunyeckom
MOrpPewWHoCTN.
MexnabopaTopHble
3KCMEPUMEHTHI.

12

NoAroToBKa K
TECTUPOBAHWIO

TeCcTUpOBaHuNe

13.

Tema 13.
Pacnpenenenune
OVNCKPETHbIX CyYarHbIX
BESINYVH.
Pacnpenenenue
MyaccoHa.
BuHomnHanbHoe
pacnpegneneHue.

13

noaroToBka
JomMallHero
3a4aHns

JomMallHee
3agaHune

14.

Tema 14.
KoppensaunoHHbIn 1
perpeccuoHHbIn
aHanu3abl. [poBepka
B3aMMOCBSA3M OBYyX
pm3ndecknx BeNNYmH.
MeTon HanMeHbLWKnX
KBaOpaToB.

14

noarotToBka
JomallHero
3a0aHns

JomMallHee
3an0aHne

15.

Tema 15. ObecneyeHne
KayecTBa XMMMNYECKNX
N3MEPEHUI.
PobacTtHocTb
CENEeKTUBHOCTb 1
CNeungun4HoOCTb.
lNMnaHvpoBaHue
aKcnepumeHTa u
oueHKa CTaTUCTUYEeCKnX
XapakTepuCTUK
MeTOOMKN aHannsa.

15

noarotToeka
JomMallHero
3a4aHns

JomMallHee
3agaHune
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Mporpamma amcuunnmHbl "OCHOBBI Hay4HbIX UCCnenoBaHuii u metponorus”; 04.05.01 dyHoameHTanbHas n NpyuknagHas XuMns;

npodgoeccop, A.H. (mpodpeccop) Ynaxosmy H.A.

Buabl
N Paspen CemecTp Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl cemecTpa paborthbl (B yacax) pa6oTb
CTYyAOEeHTOB
Tema 16. Pasbop
KOHKPETHOW CUTYaLNN:

16. ATTecTaums METOANKN 4 16 Egﬂgﬂg:r'(g 5 JomallHee
KONN4EeCTBEHHOr 0 3anaHms 3apaHue
aHanusa sosgyxa
paboyelt 30HbI.

Tema 17. KoHuenumns
HeonpeneneHHoCTN B
XUMUNYECKUNX } O4roTOBKA

17 [n3mepeHmsx (kpyrnbii 4 17 |nomawnero 5 nomalHee
CTON C NpurnaweHnem sanaHms 3apaHue
BEOyWMX cneunanncToB
B 06nacti MeTponorum).

Tema 18. KoHTponbHas
paboTa 1
(MeTponoruyeckme NoAroToBka K

18.|xapakTepucTunku 4 18  |[KOHTPOSIbHOWA 2 Kongoanaﬂ
METOAMNK paboTte pabota
KONM4YeCTBEHHOr 0
XMMUYECKOro aHanmsa)

Wtoro 36

5. ObpasoBatesibHble TEXHOIOTUK, BK/TKOYaA UHTEepaKTUBHbIe hOpMbl 0OyUeHUs
KOMMbIOTEPHbIE Npe3eHTaunn nekumni;

KOHTponbHas paboTa no pasgenam 1-9

KOHTpONbHas pabota no pasgenam 11-17

NHTEPaKTMBHbIA ONpocC no pasaenam 1-5;

- UHTEpPaKkTMBHbIN onpoc no pasanenam 10-14;

- Pazbop KoHKpeTHoI cutyaummn no pasaeny 8 "lMNpoeepka HOpManbHOCTU pacrnpeneneHnst Bblbopku
1n3 100 n3MepeHnin NOCTPOEHNEM MMCTOrPaMMbl U UCNONb30BAHNEM KpuTepus MNupcoHa".

- Pa3bop KOHKpeTHoW cuTyauumn no pasgeny 16 "Attectaumsi METOAMKN KONMYECTBEHHOIO aHannsa
BO3A4yxa paboyeit 30HbI".

- KpYrnibliA CTON C NPUBNEYEHNEM BeayLWMX CNeunanicToB B obnacTtu meTponoruv no pasaeny 17
"KoHuenuns HeonpeneneHHoCTU B XMMUYECKUX N3MEPEHnsX".

6. OueHOuYHble CpeacTBa OJ1s TEKYLLLero KOHTPOJS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. BBepeHue. O6wme cBepeHust 06 namepeHusix onanmyecknx BenmunH. OCHOBHbIEe
NPUHLUNbI Noaxoabl K uamepeHusiMm. UameputenbHoe npeobpasoBaHue. Pasmep u 3HayeHue
c¢ouanyeckon BeNMUUHbI.

JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

OnpegneneHve meTponorun. EQMHCTBO n3MepeHuii. TeopeTnyeckas MeTponorus (Teopms N3MepeHui,
CO3[aHne TEOPETMYECKUX OCHOB MOCTPOEHUSI CUCTEM EAMHULL U 3TaNOHOB, pa3paboTtka Teopun
norpewHocten). lNpuknagHaa MeTponorus (Bonpoch! NPakTUY4ECKOro U3MepeHns B pasnmnyHbiX
chepax, NoBbIWEHME TOYHOCTN, obecneyeHne aBToMaTmdaumm). 3akoHoaTenbHas MeTPONorus
(rocynapcTtBeHHble cTaHaapTbl). OcHoBoMonaratowme NPUHLUNBLI METPONOTMK (aKCUOMDI).
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Mporpamma amcuunnmHbl "OCHOBBI Hay4HbIX UCCnenoBaHuii u metponorus”; 04.05.01 dyHoameHTanbHas n NpyuknagHas XuMns;
npodgoeccop, A.H. (mpodpeccop) Ynaxosmy H.A.

Tema 2. OCHOBHbIE U npomn3sogHblie BenVI'-II/IHbI.PaSMepHOCTb. Cucrema (*)I/ISVI'-IECKVIX BeJINYUNH
n cnctema eanHUL.

JOoMallHee 3a4aHune , npuMepHblie BOMNPOChHI:

Atanbl passuTtus Metponorum (Metpudeckas koseHums ? 1875 r., MexayHapoaHOH 6i0po Mep 1
BecoB, naBHasi nanata Mep n Becos B [NeTepbypre). MNepenaya pasmepa eauHNLL cpencTeammn
N3MEepPEeHNiA (rocynapCTBEHHbIE 3TaNOHbl, BTOPUYHbIE 3TaNIOHbI, 06pa3LoBble CPeAcTBa M3MEPEHUIA,
paboune cpencrea namepeHuin). Kayectso namepeHuin. CBoMcTBa COCTOSAHNS M3MEepPeHniA (TOYHOCTb,
CXOAMMOCTb, BOCNPOW3BOAMMOCTb, BbICTPOTA NONyYeHUst pesynbTaToB). Knaccudpmkauus
namepeHuin: 1. PaBHOTOYHbIE, HEPABHOTOYHbIE. 2. OgHOKpaTHbIE, MHOrokpaTHble. 3. CTatuyeckue,
OMHamnyeckme. 4. Metponorunyeckme, TexHndeckme. 5. ABConoTHbIEe, OTHOCUTENbHbIE. 6. MNpsiMble,
KOCBEHHbIE, COBMECTHbIE, COBOKYMNHble. CpeacTaa namepeHuin. KOHTponb HEM3MEHHOCTM pa3mepa
€eLVHWL, BO BPEMEHW.

Tema 3. O6wme Bonpochbl Teopun namepeHun. Knaccucpumkaumsa namepeHui. NpuHUmnbI,
MeToAbl U METOAMKU U3MepeHus. Cpencrsa usmepeHuin. Ycnosmsa usmepenuin. Ceoncrea
COCTOSsIHUS n3MepeHui. NorpeLHoOCTM N3MepeHun.

nomallHee 3aaaHve , NpUMepHble BOMPOChI:

Stanbl passuTtns metponorum (Metpuyeckas koseHums ? 1875 r., MexayHapoLHOH 6i0po Mep 1
BecoB, [(naBHas nanara mep u Becos B [letepbypre). Nepenaya pasmepa eanHuL cpeactsamu
N3MEPEHNIA (rOCYnaPCTBEHHbIE 3TANOHbI, BTOPUYHbIE 3TANIOHbI, 06pa3LOBbIE CPEACTBA N3MEPEHUIA,
paboune cpencrea namepeHuin). Kayectso namepeHuin. CBoncTBa COCTOSHUS M3MepeHniA (TOYHOCTb,
CXOOMMOCTb, BOCNPOM3BOAMMOCTb, BbICTPOTA NONyYeHns pesynbTaToB). Knaccudpmkauus
n3mepeHuin: 1. PaBHOTOYHbIE, HEpaBHOTOYHbIE. 2. OgHOKpaTHbIe, MHOrokpaTHble. 3. CTatuyeckue,
LnHamnyeckme. 4. Metponorunyeckme, TexHnyeckme. 5. ABCONOTHbIE, OTHOCUTENbHbIE. 6. NpsiMble,
KOCBEHHblE, COBMECTHble, COBOKYNHble. CpeacTea namepeHuin. KOHTponb HeM3MeHHOCTM pasmepa
e[VHUL, BO BPEMEHM.

Tema 4. StanoHbl pusnyeckunx senuuuH. Nepenaya pasmepos eanHUL, PU3NYECKNX BESTUUYMH.
MorpelwHocT cpencTs U3MepeHun u X HopmmpoBaHue.

LoMalHee 3afnaHne , NpUMepPHbIe BOMPOCHI:

Penstnensaums ? onpeneneHme nam n3amepeHne 0THOCUTENBHO HEKOTOPOro Apyroro obbekTa.
PesynbTat onpenensitor no pasHoCT! Takmm 06pasoM, YTO cucTemaTmyeckne NorpewHoCT B3aMMHO
ncknoyarTca. Pangommnsaums - nepeson cucteMatnyeckmnx NorpewHoCcTen B pa3pss ClnyYyanHbix.
OcHoBaHa Ha TOM, 4TO cUcTeMaTuyeckast MorpeLHOCTb eAMHUYHOrO saBneHuns (Nnprubopa, MeToaa,
NCMONHUTENS) MPW PaCCMOTPEHMM ee B Bonee WMpPOKOM KNnacce OOHOTUMHBIX SBNEHWI (cepns
npnbopos, rpynna MeToaoB, KONNEKTUB UCMONHUTENEN) CTAHOBUTCS BENMYMHON NEPEMEHHOA
(cnyyanHowm).

Tema 5. O6LWMe NOHATUA MaTeMaTMYecKoun cTaTMcTuku. FeHepanbHas COBOKYMHOCTb U
Bblbopka. MapameTpbl pacnpeneneHns. Marematuyeckoe oXuaaHue Cly4anHoOW BEIMYUHDI.
Aducnepcusi cny4anHoW BeNTUYMHBDI.

oomatllHee 3agaHue , NPUMepHbIe BOMPOCHI:

CnyyanHble NOrpewHoCcTr (aTo He YNCno, a doyHKUMS cnyyas). CnyyanHas BenvymnHa onpenensercs
06nacTblo U3MEHEHMS 1 BEPOSTHOCTbIO, C KOTOPOI OHA MOMNafaeT B TOT MW UHOW MHTepBan.
JMCKpeTHblE N HENPEPbIBHbIE CNyYaliHble BENMYUHBL. [[eHepanbHas 1 BbIBOpOYHash COBOKYMHOCTH
BESINYUH.

Tema 6. HopmanbHoe pacnpegneneHune. MyHKUUS HOpManbHOro pacnpegeneHus. MpuHUMnbI,
nexaliue B OCHOBE 3aKOHa HOPMaNbHOro pacnpeaeneHus.

TecTnposaHune , npmMepHbIe BOMpPOChI:

MapameTpbl pacnpeneneHuns ciyvyaHblX BENNYMH (MaTeMaTnyeckoe oXnaaHve, oucnepcus
cnyyarHol BENMYMHBI). MatemMaTmyeckoe 0XuaaHnue HenpepbIBHOW CRyYaiHOW BENNYUHDI.
MartemaTtnyeckoe oXuaaHvne HenpepbiBHOM CnyyainHoi BennynHbl. CpeaHeB3BeLEeHHOe 3HaYeHNe
LOUCKPETHOW cnyyarHol BennymHbl. CBOMCTBA MaTeMaTmyeckoro oxmaadus. ducnepcus
HEeNPEepPbIBHOM 1 KOHEYHO3HAYHOW CRyYaiHOW BENNYMHBI. Jucnepcusi BbiBOPOYHON COBOKYMHOCTH.
CaoiicTBa amcnepcun. Matematmyeckoe oxXuaaHue cpefHero peaynbrara (MatemaTnyeckoe
OXWaaHue cnyyanHoin BenmunHbl). Jucnepcusi cpenHero pedynbtata. CtaHLAPTHOE OTKIOHEHWE
CcpenHero pesynbTara (YacTHOe OT AeNeHUsi CTaHAAPTHOrO OTKNOHEHUS! HA KOPEHb KBAAPATHbIA 13
obbema BbIOOPKM).
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Mporpamma amcuunnmHbl "OCHOBBI Hay4HbIX UCCnenoBaHuii u metponorus”; 04.05.01 dyHoameHTanbHas n NpyuknagHas XuMns;
npodgoeccop, A.H. (mpodpeccop) Ynaxosmy H.A.

Tema 7. MoMeHTbI HenpepbIBHOro pacnpeneneHus. PaBHoMepHoe pacnpeneneHue.
HekoTtopble cneunanbHble pacnpeneneHus. PacnpeneneHune CtbloaeHTa. PacnpeneneHue
duwepa.

JOoMallHee 3a4aHune , npuMepHblie BOMNPOChHI:

['mcTorpammel n pacnpegeneHme. Npumep ructorpamMmmbl AUCKPETHON BENNYNHBI. B3BeweHHas cymma.
BecoBol MHOXUTENb. YCnoBmne HOpMUPOBKK Yncen. HopmanobHoe pacnpenenenme. dyHkumsa [Maycca.
lMpenenbHoe pacnpeneneHne. HOpMMPOBOYHbBIN MHOXUTENb (BblpaXeHe s ero pacyeta nonyyaem
nocnenosaTefibHbIMU NOACTAHOBKAMW B pOpMyNny ANns OYHKLMN HOpManbHOro pacnpeneneHus).
[MpuHuUMnbl, Nnexalne B OCHOBE 3aKOHA HopMasnbHOro pacnpegenexHns: 1. lNpuHumn cuMmeTpumn
(BEPOSITHOCTM OANHAKOBbIX MO BENNYNHE, HO 0OPATHBIX MO 3HAKY CNyYaiHbIX NOrPELHOCTEN PaBHbI
2. [NepBas npon3BogHAas paBHa HyMo, €CNN 3HAYEHNE CyYanHOM BENNYMHBLI COBMNanaeT ¢ UCTUHHO
BENIMYNHOWN (CPeaHMM 3HaYeHMEM pe3ynbTaTa). [ng pesynbtaTtoB U3MEPEHNS PaBHbIX CPeLHEMY
apuMeTM4YeckoMy Ha KpuBOW pacnpeneneHms HabniogaetTcs MakCMyM. 3aKOH HOPManbHOro
pacrnpeneneHus npearonaraeT BEPOSITHOCTb ClyYaliHblX NMOrpewHocTel TeM MeHbLyto, YeM Bonblue
nx abcontoTHoe 3HaveHue. 3. MakcrmanbHasi BEPOSITHOCTb CIOXKHOro cobbiTnst oTBeYaeT
MUHUMAanbHOM CyMME KBaapaToB OTKIIOHEHUI BENUYUH OT CPedHEro pesynbrara, T.e. 3aKOH
HOpMasbHOro pacnpeneneHns BkaoYaeT B cebs NpuMHUMN HaMMeHblKnx kBaapaTtos. 4. Kpueas
OYHKLMN HOPMasbHOro pacnpeneneHns NMeeT ABe CUMMETPUYHbIE OTHOCUTENbHO BEPTUKANBHOWN
ocK To4kM nepernba (BTOpas Npon3BooHAs paBHa HyJO) Ha PACCTOSIHMSX OT LIEHTPa pacCcesHus,
paBHbIX CTaHAAPTHOMY FreHepanbHOMY OTK/IOHEHWIO.

Tema 8. Pa36op KoHKpeTHOW cutyauuun: NMpoBepka HOpManbHOCTU pacnpeneneHust BbiIoopku
13 100 usmepeHuin NOCTPOEHNEM rMCTOrpaMmbl U UCNonb3oBaHMeM Kputepus lNMupcoHa.

nomallHee 3afaHve , NpUMepHble BOMPOCHI:

3aBUCMOCTb BUAA KPUBOW HOPMAaNbHOrO pacnpeneneHns oT BeMYMHbI reHepanbHOro
CTaHOAapPTHOro OTKIOHEHUS (onpefenseT CTeneHb ?pasMbITOCTU? KpuBon ). BennynHa nctmHHoro
3HayeHns (CpenHero pesynbrara) onpenensieT NoNOXeHNE NPUBOI pacnpeaeneHns Ha ocu abeumce.
Touke nepernba KpMBOI OTBEYAET 3HAYEHNe abCuUMCChl, PaBHOE CTaHAAPTHOMY OTK/IOHEHUIO.
BeposTHOCTb TOro, YTO CnyYanHas NOrpewHoOCTb OTAENbHOrO N3MEPEHNS He NPeBbIWaeT Mno
abCoNTHOMY 3HAYEHMIO CTaHAAPTHOE OTKNOHEHWE, paBHa 68 % (OByX CTaHOAPTHbIX OTKIOHEHWIA ?
95.4 %, Tpex ? 99.7 %).

Tema 9. CpaBHeHue aucnepcuin. CpaBHeHMe AByx aucnepcuin. CpaBHeHUe HeCKONMbKUX
aucnepcuit. BolopeneHune 6onbluen gucnepcum n3 MHorux. MoaoospurenbHO Bblaensowmecs
3HayeHusa (npoMaxm).

LoMalHee 3anaHne , NpUMepPHbIe BOMPOCHI:

OueHka xapakTtepa pacnpenenenus. B kadecTse npumMepa paccmatpreaem BbIbopky 13 100
n3MepeHnin onpeneneHns meamn B obpasue (o1 600 no 621 mr HalrioeHo). CpeaHuii pedynbtaT 610 Mr.
CrtaHpapTHOE OTKNOHEHME paBHO 4 Mr. Bce pesynbTtathl pa3brnBaeM Ha Knaccbl TakuM o6pasom,
4TOObI KaX Al Knacc 06beanHAN pe3ynbTaTbl UISMEPEHUIA HA MHTEPBANe WNPWHOA B MONOBUHY
CTaHO4APTHOro OTKNOHeHUs. CTpouM ructorpammy. B Touke MakcMyma yactoTa nonagaHus B
onpepeneHHbln knacc coctaenset 0.19. cnonb3ys 970 3Ha4eHne Haxoaum cTaHaapTHoe
OTKNOHeHKe. MNonyyaem 4.2. ITOT pesdynbTat NPakTUYeCkn CoBNagaeT ¢ TEOPETUYECKUM 3HAYEHNEM
(4.0), 4TO NO3BONSET CYMTATb NONYYEHHYIO BLIOOPKY HOPMasbHO pacnpeneneHHom. Mo gaHHbIM
rmcTorpammbl MOXET ObiTb MpoBedeHa n 6onee cTporas KonMyecTBeHas oLeHKa COOTBETCTBMUS
BbIOOPKM HOPMaslbHOMY pacrnpefeneHunto no Kputeputo NupcoHa (xm-kBagpat ? KpUtepuit).
CpaBHeHue aKcrnepMeHTanbHbIX U TEOPETUYECKMX YACTOT NonanaHns B AaHHbIA Knacc no3Bonset
Ha 3a4aHHOM YPOBHE BEPOSITHOCTM PELNTL BOMPOC O XapakTepe pacnpeneneHus.

Tema 10. YcnoBus npuMeHeHUs METO00B MaTeMaTU4eCKOW CTaTUCTUKU M NpoBepkKa
BbINOMTHEHUS1 3TUX YCIOBUN

KONNOKBMYM , MPMMEPHbIe BOMPOChHI:

);
7
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Mporpamma amcuunnmHbl "OCHOBBI Hay4HbIX UCCnenoBaHuii u metponorus”; 04.05.01 dyHoameHTanbHas n NpyuknagHas XuMns;
npodgoeccop, A.H. (mpodpeccop) Ynaxosmy H.A.

Lns aToro ncnonbayem goyHkuUMto Jlannaca. JaHHbI MHTerpan BeposiTHOCTVM obnanaeT cuMMeTpue
OTHOCWUTENBbHO 3HaKa NPV BEIMYUHE Z, KoTopasi NpeacTaBnsieT coboi YacTHOe OT AeNneHus
OTKNIOHEHWS OT CpeHero pesynbTarta Ha ctaHaapTHoe oTkioHeHne. Obbl4HO B Tabnuue NpoTuB
COOTBETCTBYIOLErrO 3HAYEHNS Z MPUBEOEHO 3HAYEeHME NHTerpana BeposaTHoCTU (doyHkums Jlannaca).
Takmm 06pa3oM Ana Kaxaoro Knacca Haxoomm xu-keagpart. Ecnv cyMma nonyyYeHHbIX 3Ha4eHUin He
MpeBbIlaeT TEOPETUYECKOro 3Ha4eHns (TabnmyHoro 3Ha4eHusl) Ha 3a4aHHOM YPOBHE BEPOSITHOCTY,
TO BblbOpKa pacnpeneneHa HopMasnbHo.

Tema 11. OueHka cnyyanHow norpeluHocTu. Npeun3noHHOCTb, CXOOUMOCTb U
BOCMpPOM3BOAUMOCTb. MoBTOpsSieMOCTb. BHyTpUnabopaTopHbI KOHTPO/Ib KayecTBa U3MEepPeHUNn.

noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

OueHka xapakTepa pacnpeneneHns npv Bbibopke orpaHnyeHHoro obbema (Y1Cno onpeneneHnin He
npesblwaet 20). B aTOM cnyyae BblumcnaoT Asa napametpa acummetputo (A) n akcuecc (E). Ons
CUMMETPUYHbIX pacnpeneneHunii A = 0. [Ins pacnpeneneHnii, BbITSHYTbIX B CTOPOHY 60NbLumx
3HaveHwuiA, A bonbwe 0. [1ns pacnpeneneHunii, UMeLnx ?XBoCT? B CTOPOHY Masblx 3HaYeHuin, A
meHbuwe 0. MNonoxuTtenbHoe 3HavyeHne A BCTpedaeTcs Yawe. [lanee paccymtbiBaeT no oopmyne
ancnepcuio acummeTputo. Ecnv Mogynb acuMMeTprn He NPeBbIWaeT YTPOEHHbIN KOPEeHb KBAAPATHbIN
N3 omucnepcun acMMMeTpum, To Bolbopka pacnpeneneHa HopManbHo. NonoxmntensHblin E
COOTBETCTBYET pacnpeneneHunto 6onee 0CTPOBEPLINHHOMY, YHEM HOPMabHOMY (OTpULATENbHbI
HaobopoT). Ecnu Mmooynb akcuecca He NpeBbIWaeT NATUKPATHbIA KOPEHb KBaAPaTHbIA U3 AMCNepcum
akcuecca, To Bbibopka pacnpeneneHa HopMasnbHO.

Tema 12. OueHKa cucTeMaTMYECKOW MOrpeLlHOCTU: Mo CTaHaapTHOMY 06pa3Ly, CpaBHEHUEM
pe3ynbTaToB ABYX He3aBUCUMMbIX METOL40B, BapbUpoBaHUEM Macchbl NPobbl. Cnocobbl
yCTpaHeHusi cuctemMaTmyeckon norpeluHoctTu. MexnabopaTopHble 3KCNEepPUMEHTbI.

TecTnpoBaHune , npmMMepHbIe BOMPOCHI:

t-Pacnpenenexune. [lna onpeneneHns CoBoKynHOCTEN Pe3yNbTaToB N3MEPEHUIA OFPaHNYEHHOIO
obbema ucnonb3yoT pacnpeneneHne CTblogeHTa, KOTOPOe CBA3bIBAET MeX Y COOOW TPU OCHOBHbIE
XapaKTEPUCTUKN: WMPUHY OOBEPUTENBHOMO MHTEPBANa, COOTBETCTBYIOLLYIO EMY BEPOSTHOCTb, 0ObeM
BbIOOPOYHOW COBOKYNHOCTW. [Ins onpeneneHus kputepns CtblogeHTa (t) Heobxoommo
NpeLBapuTEeNbHO paccynTaTb CpefHee 3Ha4YeHre n cTaHoapTHoOe OTKIoOHeHme.BbicoTa n wnpnHa
KPUBOW t-pacnpeneneHnst 3aBNCSAT OT YMcna cTeneHen csoboabl. Ecnu yncno cteneHeit ceobopbl
cTpemMnTcs K 6ECKOHEYHOCTH, TO t-pacnpeneneHe NepexoanT B HopManbHOe pacrnpeaeneHme.
"pybble norpewHocTn (NpoMaxm) 1 cnocobbl ux yctpaHeHus. Boibop kputepust Ans NCKOYEHUS
COMHUTENbHOrO pe3ynbTaTa UMeeT CBOW TPYLHOCTU. YHMBEPCANbHOMO NpaBuna He CylecTByerT.
NcnonbayioT: 1. Q-Kputepwnin (ecnm pacHetHoe 3Ha4yeHne MeHblue TabnnyHoro, To pesynbTaTt He
asnsgeTcs rpybbiM npomMaxom. B npoTMBHOM cnyqae pesynbraTt ucknoyaioT. 2. Pesynbrart asnsercs
MPOMaxoM, EC/M ero OTK/IOHEHUE OT CPeAHEro 3Ha4eHMs NPEBbIWAET YaCTHOE OT OefeHus
YTPOEHHOro CTaH4aPTHOrO OTKIOHEHUSI HA KOPEHb KBaApaTHbI M3 o6bema Bbibopku. 3. Mpomaxom
cyMTaloT pesynbTart, nexaluunii 3a UHTEPBaNIOM, OrpaHNYMBaIOWMNM CPEOHWIA pe3ynbTaT KPUTUHECKM
3Ha4YeHNeM, KOTOPOEe HaxXo4AT YMHOXas BEIMYMHY napaMeTpa Tay-KpUTUYecKoro Ha cTaHaapTHoe
OTKJ/IOHEHME.

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

nomallHee 3afaHve , NpUMepHble BOMPOCHI:
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Mporpamma amcuunnmHbl "OCHOBBI Hay4HbIX UCCnenoBaHuii u metponorus”; 04.05.01 dyHoameHTanbHas n NpyuknagHas XuMns;
npodgoeccop, A.H. (mpodpeccop) Ynaxosmy H.A.

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
NPOMNOpPLUMOHANbHOM NOrPEWHOCTA NPOBOAST CEPUIO NapaniesbHbiXx U3MepPeHNiA NPobbl, coaepXallei
n06aBKy onpenensieMoro KOMNoHeHTa. 3aTeM CPaBHUBAOT CPELHUIA pe3ynbTaT Co CPeaHUM
pe3ynbTaTtoM, NONly4YEHHbIM B NMEPBOI CEPUUN N3MepPeHWiA ans npobbl, He coaepxaluei nobasku.
YcnoBreM He3Ha4YMMOCTM CUCTEMATMYECKOI MOrpPewWwHOCTH SBNAeTCa TOT (pakT, YTO NOCTOSHHASA
cuctemartmyeckas NorpewHoCTb He MpeBbllaeT NponsBeneHns t-kputepus Ha cTaHgapTHoe
OTKJIOHEHVWE MOCTOSIHHOW CUCTEMATMYECKOM NorpewHocTn. Kpome Toro, nponopumoHanbHas
cuctemartmyeckas NorpelHoCTb 3a BbIYETOM efVHMLbI HEe LOMXHA NpeBbilWwaTbh NpovusseneHme
t-kpuTEepMs Ha cTaHOAPTHOE OTK/IOHEHWE MPONOPLMOHaNbHOM CUCTEMATUYECKOWN NOrpPewWwHOCTH.

Tema 14. KoppensiLMOHHbIA U perpecCUOoHHbIN aHanu3bl. [poBepka B3aMMOCBSi31 OBYX
cbusnyeckux sennuuH. Meton HaMMeHbLUMX KBagpaTos.

noMallHee 3afaHue , NpUMepHbIe BOMPOCHI:

CpaBHeHne HeCcKonbkmx aucnepcuii. BolbopoyHble AMcnepcum cHnTatoT 0AHOPOAHbIMYK (a
peaynbTaTbl PABHOTOYHbLIMW), €CNN 3HaYeHNe Kputepusa bapTnerta MeHble Xu-kBaapar-kputepus Ha
3a[aHHOM ypoBHe 3HauymmocTun. [ns pacyeta kputepusa 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 NOMOLbIO KpuTepust KoxpaHra.

Tema 15. O6ecneyeHne KayecTBa XMMUYECKMX U3MepeHnii. Po6acTHOCTb, CENEKTUBHOCTDb U
cneuundmyHocTb. NMnaHupoBaHUe 3KCMepUMEHTa U OLLeHKa CTaTUCTUYECKUX XapaKTepucTmK
MeToOMKM aHanuaa.

noMalHee 3afaHne , NpUMepPHbIE BOMPOCHI:

lNoka3arenn adpdeKTMBHOCTN XMUMNYECKOro aHannaa. HysctemtenbHocTb. KoadodonumneHT
4yBCTBUTENbHOCTY ( 3HAYeHWe NepBoil NPON3BOAHON rpadynpoBOYHON (PyHKLUMK). BenndnHa
KoapdpuLMeHTa 4yBCTBUTENbHOCTU XapakTepmuayeT CKOPOCTb U3MEHEHNSA aHanUT4eCcKoro curHana c
N3MEeHeHneM KoHLeHTpauun. Npenen obHapyXeHns. (KONMYeCTBO BEWECTBa, KOTOPOe MOXET BObiTb
0bHapyXXeHO C MOMOLLbIO AHHOrO METOAA C AOCTATOYHOM BEPOATHOCTLIO). [1penen obHapyXeHuns
MOXET ObITb 3aaH U MUHUMaNbHbLIM aHAIMTUYECKNM CUTHANIOM, KOTOPbIA MOXHO YBEPEHHO OT/IMYATh
OT CUrHasna KOHTPONbHOro OnbITa.

Tema 16. Pa36op KOHKpEeTHOM cuTtyauun: ATrectaums MeToaMKN KOIMYECTBEHHOro aHanmaa
BO34yxa paboyen 30HbI.

nomallHee 3afaHve , NpUMepHble BOMPOCHI:

ATTectaums METOOUK U3MEPEHUI Ha NPUMEPE METOAMKN KONMMYECTBEHHOINO XMMNUYECKOr0o aHanm3a.
Llenb attectaumm ? yCTaHOBUTb MPUrOAHOCTb METOANKWN AN NONyYEHUS OTBETA HA 3afaHHble
BOMpPOCHI C Tpebyemoii HaaeXHoCTbio. 115 3TOro Haao OUEHWUTb NPaBUIbHOCTb NOCTABNEHHbIX 3aaad
1 3aTeM JokasaTb, BO3MOXHO NN uX peweHune. NoHAThe aTtTectaumns BKIK0YaeT BECb aHANNTUYECKNIA
npouecc: 1. MooennposaHue npouenypbl. 2. OT60p Npobdebl. 3. Moarotoeka npobdel. 4. iamepeHue. 5.
ObpaboTka naHHbIX. B xoae aTTectaunm cnegyet onpeaenuTb, Kakas n3 MeToamk aHanmnsaa ¢ TOHKK
3peHnsa nokasarenen agpdekTMBHOCTU NpUrogHa ang peweHnsa oaHHOW 3a4aym ¢ 3a4aHHON U
[OBEPUTENBbHON BEPOATHOCTbIO.

Tema 17. KoHuenuus HeonpeneneHHOCTU B XMMUUYECKUX n3MepeHusX (Kpyrnblil CTon ¢
npurnawieHMem BeayLLmMX cnewumanucToB B o6nacTm metponorum).

LoMallHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:
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Mporpamma amcuunnmHbl "OCHOBBI Hay4HbIX UCCnenoBaHuii u metponorus”; 04.05.01 dyHoameHTanbHas n NpyuknagHas XuMns;
npodgoeccop, A.H. (mpodpeccop) Ynaxosmy H.A.

KoHuenuuns HeonpeaoeneHHOCTN B XMMUYECKUX N3MEPEHNsX. PyHOaMeHTabHble NOHATUS
XMMUYECKON MeTponoruun. NoHaTnem ?HeonpeneneHHoCTb? npeanaraeTcs 3aMeHnTb ?NorpewHoCcTb?
C Uenbio yCTpaHeHMs pasaeneHmns norpewHocTen Ha ?cnydanHbie? n ?cuctematmnyeckne?. Nonatne
?HeonpeneneHHoCTb? BKoYaeT B cebs Kak Te Tak U Apyrve norpewwHoCcTy.

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

KOHTpOnbHas paboTa , NpUMepHbie BONPOCHI:
Mpumepbl BUNeToB AN KOHTPObHON paboTbl NpuBeaeHbl B pasaene MNpoyee.
Tema . UToroBasi oopma KOHTpOns

[MprMepHbIe BONPOCHI K 3a4eTy:

[MpunmMepbl TECTOBLIX 3a4aHUM No Temam 1-5:

1. CTeneHb 6GNM30CTN Pe3yNbTaToB N3MEPEHNS K UICTUHHOMY (NMPUHSTOMY OMOPHOMY) 3HAYEHMIO
N3MepsSIeMON BENUYMHBI OTPaxaer:

A. TpaBunbHOCTb

b. MNMpeunsnoHHOCTb

B. ToyHOCTb

[". Bocnpon3soonmocTtb

2. lucnepcusa npovsseneHns OByx ClyYanHbIX MEPEMEHHbIX BENIMYNH paBHa:
A. CymMe gncnepcuii 3Tux BENUYUH

B. Hynio

B. Hducnepcun cnyyvain BennynHbl

I". MpounsseneHWo Nx anucnepcun

[MpuMepbl TeCTOBbIX 3agaHuin No Temam 10-14

1. [Ing npoBepku xapakTepa pacnpeneneHns cny4yanHom HenpepbiBHOM BEMYUHBI MCNOMb3YIOT:
A. Kputepuin ®uwepa

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

B. Kputepuin CtbrogeHTta

I". Kputepuin baptneta

2. PacnpegneneHune ouUCKpeTHbIX CNyYanHblX BEMYNH COOTBETCTBYET::
A.PacnpepneneHuio [Naycca

B. Pacnpenenernio CTblogeHTa

B. Pacnpenenennio lNyaccoHa

. BUHOMMHaNBHOMY pacnpeneneHunio

. MpuMepbl 6UneToB Ans KOHTPONbHOMK paboTe 1

BuneT 1

1. CnyvanHas senuynHa. BeposaTHOCTb nonanaHns Ccry4yamHon BeNNYMHbI B ONpeeneHHbIn
nHTepsan. Obnactb N3MEHEHNS CNyYaNHON BENNYMHBI.

2. CeowicTBa gucnepcun.

Bunert 2
1. PABHOTOYHbIE N HEPABHOTOYHbIE U3MEPEHMS.
2. MaTemaTtunyeckoe oXunagaHne HenpepbIBHOW CNy4anHON BENNYMHDI.

Bunet 3
1. Yucno cteneHein ceobopbl.
2. MaTematuyeckoe oXxuaaHvne cpefHero pesynbraTta.

bunert 4
1. AcummeTpusa pacnpegenenus. lucnepcusa acuMmMeTpun.
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Mporpamma amcuunnmHbl "OCHOBBI Hay4HbIX UCCnenoBaHuii u metponorus”; 04.05.01 dyHoameHTanbHas n NpyuknagHas XuMns;
npodgoeccop, A.H. (mpodpeccop) Ynaxosmy H.A.

2. [lncnepcust BbIGOPOYHO COBOKYNHOCTU. CTaHOapTHOE BbIODOPOYHOE OTKIIOHEHNE.

MpuMepbl BUNETOB ANst KOHTPONbHOM 2

Bunert 1

1. Kak MoxHO paccuutatb t-kputepuin CtbiogeHta?

2. OueHKa NOCTOSIHHOM CUCTEMATUYECKO MOrPELHOCTM NO cnocoby BapbnpoBaHMs Macchl Npobbi.

Bunet 2

1. CpaBHeHMe pe3ynbTaToB ABYX He3aBNCUMbIX MeToO0B. CpeaHEB3BEWEHHOE CTaHAapTHOe
OTKJTIOHEHUe.

2. Q-Kputepuin. C kakon Lenbio ero Mcnonb3yor.

Bunet 3
1. OueHka NponopLMOHaNnbHON CUCTEMATMYECKOI NOrPEWHOCTN BapbpoOBaHMEM MACChl NPOoobbI.
2. Pengatuensauus. lNpusennte npnmepsbl.

Bunet 4

1. Kpntepuii BapTtneta. CpenHeB3BelleHHas aucnepcus. B kakmx cnyyasix aucnepcum MoXHO
cyMTaTbh OAHOPOLHbBIMU.

2. PaHpomusauuns.

KoHTponbHble BOMPOCHI K CAMOCTOATENBHOW paboTe CTyAEHTOB

. EAWHCTBO namepeHmin.

. ObpasLoBble CpencTsa N3MEPEHWIA.

. CBOINCTBa COCTOSHUS N3MEPEHNIA (TOYHOCTb, NPAaBUNbHOCTb, NPELN3NOHHOCTD).
. Bocnpon3BoauMocTb, CXOAMMOCTb, MOBTOPSEMOCTb.

. Knaccudpukauns namepeHui.

. CnyyariHble NorpewHoCcTn n3MepeHus.

. FeHepanbHas v BbIGOPOYHAS COBOKYMHOCTU.

. MaTematnyeckoe oxuaaHve cnyqyanHon senny4mHol. CBoncTaa.

9. MaTtemaTtuyeckoe oxungaHue cpegHero pesynbrara.

10. Oncnepcusa cnyyvanHom BennyinHol. CBoMCTBa.

11. ducnepcusa cpegHero pesynbrara.

12. 'ucTorpammbl 1 pacnpeneneHuve.

13. AcumMMeTpua 1 sKcLecc.

14. yHKUNSA HOPMANbHOro pacnpeneneHus.

15. NeHepanbHoe cTaHOapTHOE OTKIIOHEHUE BEPOSTHOCTHOM nepeMeHHon. MaTeMaTnyeckunin CMbICH.

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

17. Kak 3aBUCAT XxapakTepUCTUKN KPUBOIA t-pacnpeneneHns ot yncna creneHern csobonbl?
18. [loBepuTENbHbIA MHTEepBan. Kak 3aBUCUT LOBEPUTENbHbIA MHTEPBAN 0T 06 beMa BblGopKn?
19. Kakmm 06pa3oM MOXHO NPOBEPUTL HOPMA/bHOCTb pacnpeaeneHns?

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

21. ®dyHkums Jlannaca.

22. MpunbnuxeHHble MeETOAbl MPOBEPKM HOPMANIbHOCTW pacrnpeneneHusl.

23. B kakux cnyyqaax pesynbraTbl UIBMEPEHUS CNeayoT norapudoMmyeck HopManbHOMY
pacnpeneneHumio?

24. Kaknum 06pa3oM MOXHO OLEHWUTb OAHOPOAHOCTb PE3yNbTaTOB HECKONbKMX BbIOOPOYHbIX
COBOKYMHOCTEN?

25. BblopeneHue 6onblei oucnepcum n3 MHOrmx.
26. Kak MOXHO BbISIBUTb rpybble NpoMaxv n3MepeHnin?

0O NO Ok~ N =
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27. B kakmx cnyyasix Heob6xoAMMO UCKNIOYNTb N3 BbIBOPKM NOLO3PUTENBHO BbIAENSIOWMNE 3HAYEHNS
n3mMepeHnin?

28. Kakoe pacnpepneneHue xapaktepuayeT pacnpeneneHme JUCKPETHbIX CNyYanHbIX BENNYUH?

29. Kak MOXHO paccunTaTtbh CTaHOapTHOE OTHOCUTENbHOE OTKNIOHeHne? Kakum obpas3om aTa
BENMYMHA 3aBMCUT OT KOHLIEHTpALMMX ONpenensieMoro KOMnoHeHTa?

30. HazoBuTte Hanbonee pacnpocTpaHeHHbIe NPaKTUYeckne NPMeMbl OLLEHKM CUCTEMATNYECKOA
NOrPELHOCTN.

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

32. MOXHO HO N yCTpaHUTb cucTemMatnyeckmne norpewHocTn?

33. Kakoe noHATNE NCnonb3yoT B KOHUENUMN HEONPeOeNeHHOCTN BMECTO TEpMUHA
"noBepuUTENbHbIN MHTepBan"?

34. Kak oueHuBaloT "cTaHaapTHY HeonpeaeneHHoCTb" CMcTeMaTnyeckoro xapakrepa?
35. YTo Takoe abcontoTHast U OTHOCUTENbHAS HEAOCTOBEPHOCTA?

MpumMepbl 6UNETOB NS NPOBELAEHMS 3a4eTa

Bunert 1

1. TOYHOCTb N3MepeHNin.

2. YeMy paBHa BEPOATHOCTb CNOXHOro cobbITns?

3. lkp="7

4. Kputepun baptneta. @opmynbl ans pacyera.

5. MaTtemaTtuyeckoe oxXunagaHne HenpepbIBHOW CNy4anHON BENNYMHbI.

bunert 2.

1. Cnctematmnyeckme NorpewHoCcT BTOPOro Tuna.

2. HopMnpoBOYHbIA KO3hPULIMEHT.

3. OueHka cmucTemMatm4yeckom NponopLnoHanbHOM NOrpPewHoOCTH.
4. Sx="7?

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

Bunet 3
1. CpeOHeB3BelWeHHas aucnepcums.
2. Cuctemartmyeckas NnorpewHoCcTb NPUroToBNEHNS PaCTBOPOB.

3. Kak MoxHO paccumTatb koagodmumeHT CTblogeHTa npu NCNonb30BaHUN CTaHOAPTHbIX
o0bpa3uoB?

4. CeowicTBa gucnepcun.
5. MNprmepbl NOrpewHoCcTen Mo NCTOYHUKAM MPOUCXOXAEHWNS.

bunert 4

1. Cuctematnyeckas NorpewHoCcTb rpaayvpoBOYHOMO rpadouka.

2. Kak MOXHO OLIEHNTb CUCTEMATUYECKYIO MOCTOSHHYIO MOrPELHOCTL?
3. [lncnepcusi cpenHero pesynbtara.

4. lx="

5. MNpenen obHapyXeHus.

7.1. OcHOoBHas nuTeparypa:

1. MaremaTtunuyeckas obpaboTka pe3ynbTaToB XMMUYECKOro 9KCnepumeHTa: Y4yebHo-MeToam4eckoe
nocobve / H.A.Ynaxosny, M.IN.KyTbipeBa, J1.I.llannaposa, KO.MN.CanbHrkoB. - KadaHb: KazaHckuii
(Mpusonxckuin) doenepanbHbln 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
cneumanbHocTn: 04.05.01 "®yHoameHTanbHas n npuknagHas xumms" n cneunannaaumm
HeopraHuyeckas xmmums .
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ABTOpP(bI):

Ynaxosuy H.A.
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PeueH3eHT(bl):

KyTtbipesa M.I1.
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