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1. eau 1 3aaa494 JUCUMIIJIMHDI:

Heab: monmyyeHWe 3HAHMM M MPAKTUYECKUX HABBIKOB I10 IJIAHUPOBAHUIO SKCIIEPUMEHTA,
croco0ax MareMaTuyeckoi 0OpabOTKH, CBEPTHIBAHUIO JAHHBIX U MPEJCTABICHUIO PE3YJIbTATOB
XUMHUYECKOTO aHaJIH3a.

Jnst pemieHus1 MOCTABJIEHHOM e/ TPeOyeTcs, BblIeJIeHbI CJIeyIoNue 3aa9u:

- o0yJaromuiicsi TODKEH MPHUOOPECTH HEOOXOANMBIC HABBIKM HCIOIB30BAHHUS KOMITBIOTEPHOM
TEXHOJIOTUH JUIsl CHCTEMaTH3aluH PE3YJIbTAaTOB IKCIIEPHUMEHTA;

- B pe3yJbTaTe OCBOCHHS Kypca y CTYAEHTA JAOJDKHO CIOXKHTHCS IEIOCTHOE MPEACTaBICHHE 00
OCHOBHBIX MaTEeMaTHYECKUX MOHATUSAX U METO/AX IJIAHUPOBAHUS SKCIIEPUMEHTA;

- oOyuarommiicsi 0JDKeH BJaJleTh MPHEMaMH OICHKH IMOTPEUIHOCTeH M3MEPEeHUs U OCHOBAMHU
00pabOTKM MOJTYYEHHBIX PE3yIbTaTOB;

- copMHpOBATH MOHMMAHUE O MECTE MAaTeMaTHYECKOW TEOpUHU SKCIEPUMEHTa IPU PELICHUU
MCCIIEIOBATEIbCKUX M TEXHUYECKHUX BOTIPOCOB XUMHUYECKHX JHCIIUTIIHH.

II. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
2.1. YueOHas aucruruimHa - «MaTeMaTHdeckass TeOopusi IKCIIEPUMEHTa
qJacTH, popMupyeMoli ydacTHUKaMHU 00pa30BaTEIbHBIX OTHOIICHH.
2.2. Jlnsg u3y4deHus JaHHOW yu4eOHOM NUCIUIUIMHBI (MOTYJIs ) HEOOXOIUMBI 3HAHUSI, YMEHUS

OTHOCUTCA K

dbopMupyembie «MatemaTHka,

«JlomomHUTEBHBIE TJIaBbl MaTeMaTHKNy, «HpopmaTukay, «MH(popMaTHKa U BEIYUCIUTEIbHAS

n HaBBbIKU, MpeaAMCCTBYIOIUMHU JUCHUIIIIMHAMU.

TEXHHUKA», « AHAIUTUYECKAS XUMUS».

2.3. OcBoeHre AUCHUIUIMHBI «MaTeMarudyeckass TeOpUs OKCIEPUMEHTa»  SBIISIETCA
HEOOXOUMOM I TTOCIEAYIONIEr0 U3yueHUsl TUCHUIUIHH «Du3udeckass XuMus», «XUMAYECKast
TEXHOJIOTHS», «AHAIN3 CIOXKHBIX OOBEKTOB», «METOMbl pa3fiejicHUus] U KOHIICHTPUPOBAHUS»,
«DUBUKO-XUMUYECKHE METONbl aHanmu3ay, «BOXX» mpu BeImomHeHHS KBaTH()HUKAITMOHHBIX
paboT ¥ HAIMCAaHUM TE3UCOB M CTATECH HA Pa3HBIX YPOBHSX.

III. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA IUCHUIIJINHBI
[Iporiecc ocBoeHMs AMCIUIUIMHBI HANpaBieH Ha (POPMHUPOBAHUE KOMIETEHIMH (3J€MEHTOB
cnenyromux komneteHuii) B coorerctBuu ¢ @I'OC BO u OIl BO no ganHOMY HanmpaBJIeHHUIO

04.03.01 Xumus.

IlepedyeHb MIaHMPYEeMBbIX Pe3yJIbTATOB 00YUYEeHHS 10 TUCHHUILIMHE (MOIYJIIO0),
COOTHECEHHBIX ¢ HHANKATOPAMH J0CTHKEHUSI KOMIIeTeH M i

Komnerenuust Nuaukatopsl Pe3yabTaThl 00yyeHus

KOMIIEeTeHIH I
TIK-5. Cnocoben | MK pxs 3. 3HaTh: TeopeTuueckue W  (QyHIAAMEHTaIbHBIE OCHOBBI
OCYIIECTBIISITh CriocoOeH OLEHUTh | MAaTEMaTHYECKOW TEOPUU  DIKCIIEPUMEHTa, CYIIECTBO
KOHTPOJIb Ka4ecTBa | MOTPEITHOCTH OCHOB METPOJIOTHH, HCIOJb3yEeMBIX B IUIAHUPOBAHHUH
CBIPbS, M3MEPSIEMBIX IKCIEPUMEHTA " MaTeMaTHYECKOM 00paboTKH
KOMITOHEHTOB U | XapaKTepPHCTUK MOJTYYCHHBIX JIaHHBIX.
BBIITYCKaeMOM BEIIIECTB U Ymerb: cBopauuBaTh OOJBINIOW MUGPOBOM MacCHB
MPOIYKIIHH MaTepHasos, JMaHHBIX U TPEJCTABISATH UX B BUJE TAOIUI[ U TPaUKOB.
XUMHUYECKOTO HMCTOYHUKHU OMHUOOK | BiageTs: HaBbIKaMU OIEHKH 00paObOTKH WHGOpPMAIUH C
Ha3HAYCHUS MIPH UCTIOJIB30BAHUM | PA3IMYHBIMH PACTIPEICIICHUSIMHU.

BBIOPAaHHOTO M€




[1K-6. Crniocoben
IPUMEHSITD
OCHOBHBIE
€CTECTBEHHOHAYUHBI
e 3aKOHBI U
3aKOHOMEPHOCTH
pa3BHUTHSA
XUMUYECKONU HAyKH
pu aHaJIn3e
MOJIyYEHHBIX
pE3yJIbTaTOB

MK nixc62.
Ucnonb3yer
KOMIIBIOTEPHBIE
TEXHOJIOTUU JJISI
CUCTEMaTU3ALNHU
pe3yabTaToOB
JKCIEPUMEHTA.

3HaTB:  OCHOBHBIE  TEPMHUHBI,  OIpPENEICHUS U
KJIacCU(UKAILIUH TTOTPEITHOCTEH N3MEPEHUSI.
YMerTh: OLICHMBATh I'€HEpaIbHBIC IIaPAMETPBI Pa3INYHBIX

BBIOOpOK. PaccunThiBaTh HEOOXOIMMBIE MaTEMATUYECKHE

napaMeTpbl (CKO, CTaHJIapTHOE OTKJIOHEHHE,
KO3 PUIMEeHT BapraIuu  Jp.)
Baagers:  HaBbIKaMM ~ pacyeTa  JIaHHBIX C

WCIIOJIB30BaHUEM pas3Nu4HbIX KpuTepuil (CThIONIEHTA,
®uiepa, [lyccona, r-pacnipenenenusi) M NpeiCcTaBICHUS
pe3yJbTaTOB COOCTBEHHBIX HAy4YHBIX M3BICKAaHUH B
KOMITBIOTEPHBIX CEeTSIX M HMH()OPMAIMOHHOW HAay4HO-
o0Opa3oBaTenbHO cpefe




y‘{eﬁHbIX 3aHATHI 1 OTBECACHHOI'0 HA HUX KOJIUYECTBA AKAACMHUYICCKHUX YaCoB

IV.

COJEPKAHHUE U CTPYKTYPA JTUCIUIIJINHBI

TpyaoeMKOCTh JUCHUIJIMHBI COCTABJISAET 4 3a4eTHbIE eIMHUIBI, 144 yac.

®opmMa NPOMEKYTOYHOM aTTECTALMM: 3a4ET C OLEHKOU

4.1 CopepxxaHue JMCHUILIMHBI, CTPYKTYPHPOBaHHOE N0 TeMaM, C YKa3aHHeM BHI0B

Ne | Pasmes qucMIIMHLI/TeMa Bunbt yaeOHO paboThI, dopma
n/H w | BKJIIOYAs CAMOCTOSTENBbHYIO | TeKyIler
M paboTy 00yJaronmxcs , 0
E MPAKTUYECKYIO MOJATOTOBKY | KOHTPOJ
§ U TPYAOEMKOCTb 1
g (B gacax) ycneBaeMm
S octn/
g ®opma
" 2 MPOMEKY
& S g TOYHOM’
o
2 8 = arrecTan
s g = uu
18§ % 6 (mo
> OHTaKTHas paboTa cemecTpa
= MPENoIaBaTess ¢ )
= 00 yJaroIUMUCS 3
= 2
o CemuHa =)
= = o
> p/ = =
= IIpakTn 2 §
= Z | ueckoe, = 5 =
iog) = > S =
= Z Jabopar g s S
L | opHoe ] S =
= 3aHsiTHe/ <= | O a
1 | BBenenue B MaremaTuyeckyiwo | 4 1,5 10,510,5 | 1,0 2,0 0 KonTpons
TEOPUIO HKCIIEPUMEHTA Has
paborta
2 | Tepmunbl U onpeneJeHus 1,5 |0 1,5 |0 2,0 | YcrHas
MaTeMaTH4YeCKOH TeopHuu Oecema
JIKCIEPUMEHTA
3 . 1,5 10,5 1,0 | 0,5 1,0 Kontposnb
Knaccudukanust  morpenrHocTei Has
U3MEpEHUS
pabota
4 | Beibop ypoBHS 3HAYUMOCTH TpH 1,5 11,0 | 1,0 | 0,5 1,0 KonTpons
IPOBEPKU CTAaTUCTUYCCKUX Has
TUTIOTE3 paborta
5 | OucuuBanue re€HepaIbHbIX 1,5 11,0 |1,0 | 0,5 1,0 [IpakTnue
mapamMeTpoB M CBEpPTHIBAaHHE cKast
1 (poBo HHPOPMAITII pabora
6 | Pactipenenenus CITy4alHBIX 1,5 11,0 10,5 | 1,0 1,0 KonTpons
BEJINYUH Has
paborta
7 Pacnpenenenune Ilyaccona, 3 1,0 | 1,0 | 1,0 1,0 | Kourpons
C ® 2 Has
TBIOJAEHTA, HIiiepa; X - pa6oTa




pacnpeiesieHue U r - KPUTEPHil

1,0

Kontpons
Hasl
pabora

1,0

KonTpons
HasAa
paborta

1,0

Kontpons
Hasl
pabota

1,0

KonTpons
HasAa
paborta

1,0

Kontpons
Hasl
pabota

1,0

Kontpons
Hast
paborta

1,0

KonTpons
Hasa
paborta

1,0

Kontpons
Hasl
pabota

1,0

KonTpons
HasAa
paborta

1,0

Kontpons
Hasl
pabora

1,0

Kontpons
Hasl
pabora

1,0

KonTpons
HasAa
paborta

1,0

KonTpons
HasAa
paborta

1,0

KonTpons
HasAa
paborta

8 3 1,0 [ 1,0 | 1,0
JloBepuTenbHast BEPOSITHOCTh

9 1,5 | 1,0 | 1,0 | 0,5
OnHOCTOPOHHME M JABYCTOPOHHHE
CTaTHUCTUYECKUE KPUTEPUU

10 | 3navamue U ps npu 1,5 11,0 |1,0 | 0,5
IPOBEICHUU pacueToB u
MPEJICTABICHUH PE3YIbTATOB

11 | Meroasl HMCKIIOYEHHUS BBIOPOCOB: 6,0 1,0 |1,0 | 2,0
CUrMa U TI-KpPUTEpUH, KPUTEPUU
['paG6ca

12 6,0 12,0 1,0 |2,0
CpaBHEHME ABYX TUCTIEPCUI

13 | Ouenka JIOBEPUTEIILHOTO 1,5 1,0 | 1,0 | 0,5
MHTEpBaja
CpeJIHEero pe3ysbTara

14 | CpaBHeHue JIBYX CpeIHUX 1,5 1,0 | 1,0 | 0,5
Pe3yNbTaTOB(PaBHOTOYHBIX "
HEPaBHOTOYHBIX )

15 | CpaBHeHME CpenHEro pe3ynbTara 3 1,0 | 1,0 | 1,0
C M3BECTHBIM, MPHUHATHIM WIH
OTIOPHBIM 3HAYCHUEM

16 3 1,0 | 1,0 | 1,0
Pa3zpaborka meromuk KXA.

17 | KonnyecTBeHHBIE 3 1,0 { 1,0 | 1,0
XapaKTePUCTUKH CIIOCOOHOCTH
metonqukn  KXA  onpenensrs
MaJible COJIepKaHHs aHAJIUuTa

18 | CiioxeHnue  morpemrHocTe  u 3 1,0 | 1,0 | 1,0
pazioxxeHue ux Ha
COCTABJISIIOLIME: 3aKOH CJIOXKEHUS
Y HAKOIUJICHUS MOTPEIIHOCTEH, ero
TeOMEeTPHYECKas MHTEPIPETAIUS

19 | Ucnonbs3oBaHue IUCIIEPCHOHHOTO 6,0 2,0 12,0 2,0
aHaam3a
MOTPEITHOCTH pe3ynbrara B
METOMYECKHX UCCIIEA0BAHUSIX

20 . . 9,0 12,0 |20 3,0
OnHohaKkTOpHBIN AUCTIEPCUOHHBIH
aHaau3

21 6,0 2,0 2,0 (20
Koppensuuonnslil ananus

22 6,0 12,0 1,5 (2,0
[IpoBepka runoTe3bl TMHEUHOCTH

23 | AITOpUTM ONpPEACIICHUsI OILICHOK 6,0 2,0 12,0 2,0

CIIy4alHON COCTABJISIOLIEN

1,0

Kontpons
Hasl
pabota

1,0

KonTpons
HasAa




MOTPEIIHOCTEN
aHaJIM3a.

pe3yabTaToOB

24

Brenpenue meronuk

6,0

2,0

2,0

1,0

paborta

25

KonTponbsnsie kapThl [llyxapra

6,0

2,0

2,0

1,0

4,0

KonTpons
HasAa
paborta

26

Dtanbl pa3pabOTKH CTaHIAPTHBIX
o0pa3ioB " MOJITOTOBKH
TEXHHYECKON JTOKYMEHTAIIUU K UX
METPOJIOTHUECKOM aTTeCTaI[H

6,0

1,0

2,0

1,0

4,0

Kontpons
Hasl
pabota

27

[InanupoBaHue 3KCIIEpUMEHTA

1,0

2,0

2,5

4,0

KonTpons
Hasa
paborta

28

ITopsimox [IPOBEAECHHUS
BHYTPEHHETO KOHTPOJI KadyecTBa
pe3yapTaTOB  MCCIECIOBAHUM U
WM3MEpPEHUI

1,0

1,0

1,0

6,0

KonTpons
HasAa
paborta

29

Cucrema MCECHCIP>KMECHTA KaueCTBa

1,0

1,0

1,0

6,0

Kontpons
Hasl
paborta

30

YTBepxkacHue KPUTEPUEB
KauyecTBa Ha COOTBETCTBUE
AKKpEIUTOBAHHBIM J1A00PaTOPHUsIM

1,0

1,0

1,0

5,0

Kontpons
Hasl
pabora

6,0

Kontpons
Hasl
pabora
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4.3 ConepxxaHue y4eOHOro MaTepuaja
Tema 1. DiieMeHTHI TEOPHH BEPOSITHOCTE

CnydaiiHass BeJIMYMHA, JHUCKpPETHAass M  HempepbiBHas. ['eHepanbHas
COBOKYITHOCTb. ~ BpiOOpouHass  coBOKymHOCTb. [lapameTpbl  reHepajbHOU
COBOKYIIHOCTH: MAaTe€MaTHYECKOE OKHJaHWe, reHepanbHas aucrepcus. OLeHKH
MaTeMaTU4eCKOr0  OXUAAHHUA —  CpelAHee  apu(MeTHdecKoe, CpeaHee
reoMeTpuYecKoe, MeauaHa, Moaa. OLeHka reHepanbHON AUCTIEPCUH — BBIOOpOYHas

AUCIICPCHAL.

Tema 2. CTaTucTHYECKOE OLICHUBAHME Pe3y/IbTATOB H3MepeHMI
IIpoBepka kauecTBa u3MepeHui. OIEHKAa JOBEPUTEIBHBIX HWHTEPBAJIOB

BEIOOPOYHBIX ~ XApaKTEPUCTHK, CpaBHEHHWE JAByX aucnepcuil. CpaBHEHHE
HECKOJIbKUX aucrnepcuid. CpaBHEHHE PABHOTOYHBIX M HEPABHOTOYHBIX CPEIHHUX
pe3ynbTatoB u3MepeHuil. CpaBHEHHME CpPEIHEro pe3ysibTaTa C HCTUHHBIM.
OueHrBaHUE AUCIEPCUN MO TEKyIUM H3MepeHUsM. CIoKeHUe MOrperHoCcTel u
pa3OKEHHE KX Ha COCTABIISIONIME. 3aKOH HAKOIUICHHS TOTPEMIHOCTENM M €ro
canenctBud. ['eoMeTpuueckass MHTEPHPETALNS 3aKOHA CIIOKEHUS IMOTPEIIHOCTEM.
[TorpemHOCTH KOCBEHHBIX W3MEpPEHUN. JIMCIEPCHUOHHBIM AHAIU3 ITOTPEIIHOCTH.
[IpyHIMO TIAaHUPOBAHUSA SKCIIEPUMEHTa MO CXEME JUCIEPCHOHHOIO aHalIMu3a.

OnHo¢akTopHbIH, IBYX(PaKTOPHBINA, MHOTO(QAKTOPHBINA JUCTIEPCUOHHBIN aHATU3.

Cratuctuka JUHEWHBIX cBsA3ell. KoppemsuuonHslii ananus. OmnpeneneHue

MapamMeTpoB NPAMOM JUHHUU. [ [poBEepKa ruImoTe3bl TMHEUHOCTH.

Tema 3. Oco0eHHOCTH METPOJIOTHH B AaHAJIMTHYECKOH XUMHUU

Otanbl pa3pabOTKM H  aTTeCTAllMd METOIWK BhIMoOJHEeHUs wusMmepennit (MBU) B
KonmuecTBeHHOM xuMudeckom ananuse (KXA). [Mokazarenu Tounoctu MBU: npelin3noHHOCTb,
MPAaBUILHOCTh. [IpelM3MOHHOCTh: IMOBTOPSEMOCTh, BHYTpHIA0OpaTOpHAs MPELHU3HOHHOCTD,

BOCITPOHU3BOJUMOCTD, UX TOYHBIC U MHTCPBAJIbHBIC OLICHKH. HOFpCI.HHOCTB U HCONIPEACICHHOCTD.

ANTOpUTM OLIEHUBAHUS MPELU3HOHHOCTH C MOMOIIBI0 TPYHIBI MPOO KOHTPOIUPYEMOTO
O6’beKTa. A.HI‘OpI/ITMBI MOJIYYCHHUSA OLCHOK CUCTCMATUUCCKHUX COCTABJIAIOMIUX IMMOTPCITHOCTU: C
HCIIOJIb30BAHUCM CTAHAAPTHBIX 06pa3u03 COCTaBa; C UCIOJIL30BAHUEM MCTOAWKU CPABHCHUA, C
UCIIOJIb30BaHMEM [00aBOK aHanuTa B pa3oBylo npoOy. KoinuyecTBeHHBIE XapaKTepUCTUKU
criocooHoctu MBU  omnpenensTe Maible CcOAEp)aHWs aHAIWTA: YYBCTBHTEIBHOCTb, MpECI

OOHapy>KEHHsI, IPEJIeIT ONpEaCIICHUS.



Tema 4. KoHTPoJIb cTA0MJIBLHOCTH METPOJIOTHYECKUX XaPAKTEPUCTHK € IIOMOIIbIO

KOHTPOJIbHBIX KapT

OOue MpUHIMIIBI TPUMEHEHUsT KOHTPOJIbHBIX KapT. KontposbHble kapTsl Lllyxapra.
KonTponbHble KapThl KyMYJISTUBHBIX CyMM. YHCIO KOHTpOJBHBIX 00pa3inoB. OpraHuzanus
BHEIIHET0 KOHTPOJSI TOYHOCTH. CTaTUCTUYECKUII KOHTPOJb KauecTBa pabOThl aHATUTHYECKHUX

naboparopuit

Tema 5. Pazpadorka CO cocTaBa U MOATOTOBKH TEXHUYECKON JOKYMEHTAMH K MX
METPOJIOTHYECKOM aTTecTalluM.

Knaccudukanms ctangapTHeix o0pasioB. Dtanbl pazpadotku CO. Texnuueckoe 3aaaHue
(T3) na paspabotky CO. [loaroroBka marepuana CO. Metponoruueckas arrecranus. Pacuér
arTecroBaHHOro cozgepxanuss CO u ero mnorpemHoctd. OIlLlEHMBaHME XapaKTEPUCTUKU
cTa0WIbHOCTH Marepuana. Pa3paboTka TEXHWYECKOW W HOPMATUBHOM JOKYMEHTAIIUU
Ha CO. Odopmiuenue otuéra o pazpadoTke. Co3gaHNe aTTECTOBAHHBIX CMeEceH

Tema 6. MaTemaTH4eckoe IVIAHUPOBAHHE JKCIIEPUMEHTA.

Wnest maremaTH4eckoro MjiaHUpOBaHUs dKcnepuMeHTa. [lnanupoBanne 3KkcTpeManbHBIX
9KCIIEPUMEHTOB U MOJy4YeHUE MOJENU JJI1 U3YUeHHs] MexaHu3Ma mnporecca. O0mmue NoHsITHS U
tepmuHbl. [lapamerp ontummzanuu u (akrtopsl. TpeboBaHus K MmapameTpy ONTHUMM3ALUHU U
dakTopam. VYcraHoBieHHe obOnacTu ompexaeneHus (akropos. Bribop monmobiactu ans
MOCTAaHOBKH IKCIIEpUMEHTa. MaTpulla MIIaHuPOBaHUs MOJTHOTO (PaKTOPHOTO SKCIIEPUMEHTA U €e
cBoiicTBa. [IpoOHBINH (PaKTOPHBIA SKCIEPUMEHT: HCIOIb30BaHHE MOJIYPEIUIMKH U Y4 PEIUTUKU.
Onenka 3¢ dexroB cmemeHus. CTaTucTudeckas o0padoTka pe3ynbTaToB ONbITOB. OnpeneneHue
KOX(P(UIIMEHTOB MATEeMAaTUYECKOW MOJENM U OIeHKa WX 3HauymMmocTu. OlleHKa aJeKBaTHON
MaremMaTuyeckol Mmojenu. Murtepnperauuss monenu. J[BukeHuWe 1no TpagUuEHTy U pacyeT

MBICJICHHBIX OIIBITOB.

4.3.1. ITlepeyeHb CEMUHAPCKUX 3aHATHH

n/n

JACHUTUTAHBI

Ne paznena | HammeHoBaHMe ceMHHApOB, TPAKTUIECKUX H Tpynoemkocts OreHOYHEIE Dopmupyembie

U TEMBI 1a00paTOPHBIX PabOT (gac.) cpejcTBa KOMIIETEHI[UH

Bcero
4acoB
N3 HUx
MpaKTUyecKas
HOATOTOBKa

Temal Ompenenenre TeHEPATLHBIX MTapaMEeTPOB 8 2 YcrHoe NKnk-s.6

3aKOHa  pacmpeleleHus  CaydalHbIX cobecenoBaHme
BenmunH. [IpoBepka  OZHOPOIHOCTH
JIMCTIEPCHIA.




Tema 2 8 2 YcrHoe NKnk.s6
[Tposepka KadecTBa pe3yIbTaTOB ’
N co0eceloBaHU
M3MEPCHHIA. OnenuBanue .
JOBEPUTENILHOTO HHTEPBANa pPE3ysbTara MI/IHI/I
HU3MEpEHUSI 17§ JIOBEPUTEILHOTO
KOHTPOJIbHAS
WHTEpBaJia TUCTICPCHH.
pabora
Tema 2 10 |3 YctHoe UK
CpaBHeHHe PaBHOTOYHBIX u HKiixcs 6
co0ecenoBaHU
HEPaBHOTOYHBIX pe3yIbTATOB .
n3Mepennii.  OmpeneneHue  OLEHOK MI/IHI/I
MPEIM3UOHHOCTH 10 pe3yJibTaTam
. KOHTPOJIbHAS
TEKYIUX U3MEPCHHH.
pabota
Tewma 2 CrarucTuka JMHEHHBIX CBS3CH: OLIEHKa 16 |8 YcrHbII NKx-s.6
KOPPEISIHA JIBYX CIyYallHBIX BEIWYHH; OIpoc.
oTpeJeICHHE KO3 UITUCHTOB KontponbHas
perpeccur ypaBHEHHUS TPAMON U WX pabota
JIOBEPUTEIILHBIX HHTEPBAJIOB
Tema 3 8 5 VcrHOC HHKHK—S,G
co0ecenoBaHU
OrneHKa TNPaBUIBHOCTH  PE3yJIbTATOB e.
U3MEPEHUN. Munu-
KOHTPOJIbHAS
pabota
Tema 3 8 5 VcrHOC HHKHK—S,G
N co0eceloBaHU
Or1ieHKa YyBCTBUTEIBHOCTH W3MEPEHU: .
mpeen oOHapyXeHHUs npeen '
pen Py ) pen MuHn-
oTnpeCICHUS
KOHTPOJIbHAS
pabota
Tewma 4 4 2 YctHoe NJIK
Orenka METPOIOTHYECKUX AKriics.6
co0eceloBaHU
XapaKTePUCTUK  C  HCIOJb30BAHUEM .
pa3NUYHBIX ~ KapT,  CIOCOOBI WX ' Mttt
MMOCTPOCHUS u 0COOCHHOCTH
KOHTPOJIbHAS
UCTIOJTb30BaHUS
pabora
Tema 5 4 2 VcrHOC HHKHK—S,G
coOeceioBaHI
Pa3paborka craHmapTHEIX OOpPa3IOB B e.
1abopaTOPHBIX YCIOBUSX MuHu-
KOHTPOJIbHAS
pabota
Tewma 6 OrneHka aleKBaTHOCTH MaTeMaTHYeCKOH 6 2 YcTHOE NKk-s.6
MOJCIIH: OmpeencHrue Kod3()PUIMeHTOB; cobecemoBaHN
OIICHUBaHUE BOCTIPOHM3BOJTUMOCTH e.
U3MEpEHHs TapamMeTpa  ONTHMHU3AIMU MuHu-
(oTKNHKA); OTICHKA 3HAYUMOCTH KOHTPOJIbHAS
K03 UITUCHTOB. paboTa
4.3.2. IlepeyeHb BONPOCOB, BBIHOCMMBIX Ha CaMOCTOAITEJIbHOE W3y4YeHHe
CaMOCTOSITEJILHOM PadOTHI CTYIEHTOB
No Tema 3aganue dopmupyemas NJIK
T KOMITETEHITUS
OJIEMEHTEI ITonroroBka WK ks 3 NKmnk-56
TEOpUHU K ycrHOMY | CrtiocoOeH OIeHUTH | 3HATH: TEOPETUYECKHUE u




BEPOATHOCTEN | ompocy U | IOTPEIIHOCTH (dbyH1aMeHTalbHbIE OCHOBBI
pEIICHUIO U3MEPSEMBIX MaTeMaTH4eCKOH TEOpUHU
3a1a4 XapaKTEPUCTHK AKCIIEPUMEHTa,  CYLIECTBO  OCHOB

BEIIICCTB U | METPOJIOTHH,  HCIOJB3YEeMBIX B
MaTepuaioB, IUTAHUPOBAaHUHM  SKCIIEPUMEHTa U
UCTOYHUKHU OIIMOOK | MaTeMaTHUECKOU 00paboTkH
npu MOJIyYEHHBIX JaHHbIX.
UCIIOJIb30BaHUN

BBIOPAHHOTO

MeTo A

MCCJIEJIOBAHMUSI

Craructuueck | Iloaroroska NKke.2 NKx-s.6

o€ olleHMBaHHe | K ycTHOMY | Mcmonb3yer 3HaTh: OCHOBHbIE TEPMHUHBI,

pE3yNbTaToB orpocy U | KOMIIBIOTEPHBIC ompeneneHUuss U Kiaccuukanuu

U3MepeHuit PpELICHHUIO TEXHOJOTUM  JJIs | MOTPEIIHOCTEeH N3MEpEHUsI.
3ama4y CUCTeMAaTH3aIII

pe3yNbTaToB
IKCIIEPUMEHTA

Cratuctuueck | Iloaroroska WK ks 3 NKmnk-s56

oe orleHWBaHue | K ycTHOMY | CIocOOCH OIICHHTh | YMeTh:  CBOpayMBaTh  OOJBIION

pe3yNbTaToB orpocy U | IOTPEIIHOCTH uu(ppoBo  MacCUB  JaHHBIX u

U3MepeHuit pEIICHUIO U3MEPSEMBIX MPEICTaBIsATh MX B BHUJAE TaOIUIl U
3a1au XapaKTEPUCTHUK rpaduKoB.

BEIIICCTB u | Bnagers: HaBBIKaMU OILICHKH
MaTepHaJioB, 00paboTKn uaopmaruun = ¢
WCTOYHUKHU OMIMOOK | Pa3IMYHBIMU paclpeeIeHUSIMHU.

npu

UCIIOJIb30BaHUU

BBIOPAHHOTO

MeTo A

UCCJIEIOBAHMUS

Ocobennoctu | [Togroroska N IK ke 2 NKk-s 6

METPOJIOTHH B | K ycTHOMY | Mcnomns3yer 3HaTh: OCHOBHbIE TEPMHUHBI,

AHAJIUTUYECKO | OMPOCY U | KOMIIBIOTEPHBIC ompefeNneHUss U Kiaccuukanumu

i XumMuu PpELIeHHUIO TEXHOJOTUM  JJIs | MOTPEIIHOCTEeH N3MEpEHUsI.
3ama4y CUCTeMAaTH3aII1 Bnaners: HaBBIKaMU pacuera

pe3yNbTaToB TAHHBIX C  HCIOJIb30BaHUEM
IKCIIEPUMEHTA Pa3IUYHBIX KPUTEPHIA

Marematnueck | IToaroroska WK ke.2 NKmnk-s56

oe K yctHOMY | Mcnons3yer Baaners: HaBBIKAMU OLIEHKU

IJITAHUPOBAHUE | OMPOCY U | KOMIIBIOTEPHBIE 00paboTKn uapopmaruun ¢

AKCIIEPUMEHTA | PEIICHUIO TEXHOJIOTUU  JJIs | Pa3IHMYHBIMH PaCIPEICIICHUSIMHU.
3aj1au CUCTeMaTHU3aIuu

pe3yIbTaToOB
JKCIIEPUMEHTA

4.4. MeroguuecKkue YyKa3aHWsi 10 OPraHM3alUM CaMOCTOAATEJNbHON PadoOThI

CTYJIEHTOB

CamocrosTenbHas paboTa CTYACHTOB, CBSI3aHHAs C 3aKPEIICHUEM TEOPETHUYECKOTO
Marepualia B BUJE MOATOTOBKE K MPAKTHYECKUM 3aHSATHSIM U TEKYIIEMY KOHTPOJIO MPOBOIUTCS




BO BHeayAMTOpHOE BpeMs. MeToauyeckue peKOMEHIALMH 10 THUIIOBBIM  3aJaHHUAM
CaMOCTOSITEJIbHOM paboThl CTYAEHTOB MPUBE/IEHBI B (poHIE oueHo4YHbIX cpeacts Y MK/L.

4.5. IlpumepHasi TeMATHKA KyPCOBLIX paboT - He IPeAyCMOTPEHO

V. YYEBHO-METOAUYECKOE U UHO®OPMALINOHHOE OBECIIEYEHHE
JUCHUTIJIMHBI (MOAY JIS)
a) OCHOBHAs JIHTepaTypa
1. Cwmarynosa A .H. MeTonpl MaTeMaTH4YeCKOH CTATHCTHKY B AaHAIMTHYECKOH XMMHUH. Y4el.

rocobue Ist CTY/1. By30B.- PocToB-na- ony. M3a-so «®enuxcey, 2012,

. Cmarynosa A.H. MeTo/ibl MaTeMaTHUYeCKOH CTATHCTHKK B aHanuTHdeckod xumun./ A.H
Cwmarynosa., O.M Kapnykosa. — Mpkyrck: uza-so UI'Y, 2008.

3. CwmarynoBa A.H., IllImenera E.M., Illsenos B.A. Airopur™Mbel ONEPaTUBHOIO U
CTATHCTHUYECKOTO KOHTPOJS KadecTBa paboThl aHalUTH4Yeckod naboparopuu. Meroanueckoe
pykoBoJcTBO. - HoBocubupcek: Hayka. 2008

4. CmarynoBa A.H. Maremardyeckoe IUIAHHPOBAaHHE OKCIICPHMEHTA B METOOMYECKHX
ucclieOBaHAIX aHauTudeckoi xumuu/ A H. Cmarynosa, [.B. [lamkogsa, JI.M. benpix.-HM31-Bo
Jlanb, 2022 ISBN978-5-8114-9176-6

0) nOoMOJHUTENbHAS JUTEPATYPA
1. CmaryHoBa A.H. AnropuTsmbl ONpeesieHHs] METPOJOTHYECKUX XapaKTePUCTHK METOJIHK

KOJIMYECTBEHHOIO XHMHUYECKOro anaiuza.. Yueb. nocobue/ A.H. CmaryHosa u np. Mpkyrck.
Wzn-so UT'Y. 2006.
2. Cmarynoa A.H Opranmszaiust  KOHTpoOJiss  KadecTBa  paldOThl  aHAIMTHYECKON

nabopatopuu. YuebHo-metoauueckoe nocodbue./ A.H. Cmarynosa u ap. Upkyrck. Mza-so UT'Y.

2006. /%

VIMATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUITJINHBI
6.1. YueOHo-1a0opatopHoe ofopyroBanue:
AYJIHTOPUU 7Sl TPOBEJCHMS JEKIIMOHHBIX U [TPAKTHUYECKHX 3aHATHH.



VII.OBPA3OBATEJIbBHBIE TEXHOJIOI'NN
B mponecce wu3yyeHHs OUCLMIUIMHBI MCIOJB3YIOTCA KaK TPAJWLMOHHBIE TaKu

MHHOBAIIMOHHBIE TEXHOJOTUHM, AKTUBHBIE W HHTEPAKTUBHBIE METOAbI M (OpPMBI OO0y4YeHUS:
TEXHOJIOTHSI OOBSICHUTEIbHO-ULTIOCTPATUBHOTO OOBSCHEHUM € 3JIeMEHTaMH MpoOJIEeMHOIO
U3NIOKEHUS,  TEXHONOTUS  Mpo(hecCHOHATLHO-OPUEHTUPOBAHHOTO  OOy4YeHUs,  JICKIIHH,
OOBSCHUTEIBHO-WIUTIOCTPATUBHBI ~ METOA  C  JJEMEHTaMH  NPOOJIEMHOTO  M3JIOKCHHS,
KOHTPOJIbHBIE U TAOOpaTOpHbIE pabOThI, KOJNIOKBUYMBI, pPa300p KOHKPETHBIX CUTYaIHH.

HaumeHoBaHHe TeM 3aHATHH ¢ YKa3aHueM (popM/ MeTOAOB/ TEXHOJIOTHH 00yYeHHS:

Ne Tema 3aHaATUA Bun dopma / Koaunu
n/n 3aHsATHS | MeTonbl//Te | ecTBO
XHOJIOTUM | 4YacoB
JUCTaHLIAO
HHOTO,
WHTEpPAKTUB
HOTO
o0OyueHus
1 | Marematuueckass  Teopuss  3kcnepuMeHTta  — | Jlekuus B 2
BBOJIHAs JICKIIMS OYHOM
2 | Pacupenenenue ciy4aiiHbIX BETUYUH W 2
3 | YpoBeHnb 3HAYUMOCTH. | AMCTAHI] 2
JloBeputenbHast BEPOATHOCTh. MeTox UCKIII0YeHUsl | MOHHOM
BBIOPOCOB dbopmate
4 | Meton wuCKIIOYEHHs] BBIOpOCOB. PexomeHnarm (B 4
JUTS BBISIBJICHUST BEIOPOCOB. 3aBUCUM
5 CpaBHenue JBYX JTUCTIEpCUi. Orenka | OCTH OT 4
JIOBEPUTEIILHOI0 UHTEPBAJIA CPEIHErO pe3yibrara | SMHAIACMU
6 | OueHka JOBEpUTEIHLHOTO UHTEPBAIA JUCIIepCUr U | OJ10THYCC 2
CTaHJIApTHOTO OTKJIOHEHUs. CpaBHEHHE JBYX KO
cpenHux pe3ynpraToB. CpaBHEHHME PaBHOTOYHBIX 00cTaHOB
pe3yabTaToB KN B
7 | CpaBHEHHE CpeIHEro pe3yibTaTa C HM3BECTHBIM. pernoxe) 2

Oranbl  pa3pabotkun U arrectaimu MBI
KonnyecTBeHHBIE XapaKTEPUCTUKH CIIOCOOHOCTH
METOJIUKH OIIpEeACIIATh
MaJible COACP/KaHMs AHAJIUTA.

8 | 3akoH HakomieHus norpemHocreid. CieacTBus U3 2
3aKOHa HaKOIJICHUS HOTPELIHOCTEN.
Hcnonp3oBanue JUCIIEPCUOHHOTO aHaym3a
MOTPEHNIHOCTH  pe3yilbTaTa B  METOJUYECKUX
UCCIIEIOBaHMSIX. OnHO(aKTOPHBIHA
JIMCTIEPCUOHHBIN aHaJIU3

9 | CTATUCTUKA JIMHEWMHBIX CBSI3EMN. 3
Koppensunonnsiii aHamus.

10 | AJITOPUTMbBI  OIIPEAEJIEHMS  OLIEHOK 2
CJIYYAUHOU COCTABJISIOIIEN
I[MOT'PEIIHOCTHU PE3VJIbTATOB AHAJIM3A.
Craructudeckas obpaboTka pe3ynbTaTOB
skcniepumenta. AJITOPUTMBI TIOJIYVUHEHUSA
OIIEHOK CUCTEMATHUYECKOW




COCTABIJIAIOLIEN [TOI'PEIIHOCTH
PE3YJIbTATOB AHAJIM3A

11

BHEJIPEHUE METO/IUK 5
KOJIMYECTBEHHOI'O XUMHNYECKOI'O
AHAJIM3A

12

KOHTPOJIb  KAYECTBA  PABOTbI B 2
JIABOPATOPUUN.  OnepaTuBHBII  KOHTPOJb
MMOBTOPSEMOCTH (cxomumoctn).  KoHTtpoib
BHYTpUI1a00paTOPHOI NMPEU3HNOHHOCTH.

13

KoHnTpo:s BHYTPHJIAOOPAaTOPHOU 4
IPELU3NOHHOCTH.

KonTtpons Toynoctu meronom 106aBok. KoHTpob
CTaOMIIBHOCTH METPOJIOTHYECKUX
XapaKTEPUCTHK C MOMOIIBIO KOHTPOJIBHBIX KapT

HToro yacosn: 36

VIII.OOEHOYHBIE MATEPHAJIBI VIS TEKYIIEI'O KOHTPOJISA U
MPOMEXYTOYHOM ATTECTAIIMA

Ouenounsie maTepuaabl (OM):

11.1. OneHnounsle MaTepUabl 4J11 BXOJIHOTO KOHTPOJIS - HET.

11.2. HaznayeHue OlleHOYHBIX MaTEPUAJIOB TEKYIIETO KOHTPOJIS - BBIIBUTH CHOPMHPOBAHHOCTh
cocraBistonmx yacte komnerenuui 11K -5.3 u I1IK 6.2. ®opmupyrorces B coorBeTcTBum ¢ JIHA
YHHUBEPCHUTETA B BUJIE YCTHBIX ONPOCOB U PELICHUS 33134

A

10.

Marepuains! 11 IPOBEAEHUS TEKYIIEr0 U IPOMEKYTOUHOI'O KOHTPOJIS 3HAHUU CTYIEHTOB:

Bonpocsl u 3aganus:
OCHOBHBIE TEOPEMBI TEOPUH BEPOSITHOCTEN. Y CIIOBHASI BEPOSITHOCTb.

®opwmyia nojgHou BepoaTHocTH. Popmyna beiteca.

Cxema bepnynnu. ®opmyna bepryiiu.

Teopema Ilyaccona. JIokanbHas u HHTErpasibHas TeopeMsl Myaspa-Jlaruiaca.

Cnyyaiinble BenmMurHbl. DyHKIMS pacnipefienieHus U €€ CBOMCTBA. [[TOTHOCTh BepoATHOCTEN
U ee CBOMCTBA.

MaremaTuuecKoe OKHIaHUE U €T0 CBOMCTBA.

Hucnepcust u ero cBoictBa. CpeaHee KBaapaTuueckoe OTKIOHeHHE. Mopa. Menuana.
HauanbHblil 1 IEHTpaIbHBIA MOMEHTBHI.

bunomuaneHoe pacnpenenenue. Pacnpenenenue [lyaccona. HopmansHoe pacnipeneneHue.
BeiOopounsiii mMeroa. I'eHepanbHas COBOKYMHOCTb M BbIOOpKa. BapuanmoHHBIA psi.
Cratuctnueckuil pan. VHTepBanbHbIl psa. PaBHOTOUHBIN cTatucTuueckuil psp. Ilomuron
gacToT. ['ucrorpamMmma yactoT. DMnupudeckas GyHKIUS pacpeleIeHUs.

3Havamue 1UpPbl NP MPOBEIECHUM pAcueTOB U MPEACTaBICHUHM PE3yJIbTaToOB

SKCIIEPUMEHTA.



11.
12.
13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.
30.

31.

32.
33.

3aKOH CJIOKEHHS orpemuocTei. [lorpenHocT KOCBEHHBIX U3MEPEHUI.

CratucTudeckue runoTresbl U UX npoBepka. OJHOCTOPOHHUI U IBYCTOPOHHUIN KPUTEPHIL.
BeiOop ypoBHs 3HauumocTH. llpuHSATHE M ONPOBEpPIKEHHUE THIOTE3bl, MPUMEPHl HX
MIPUMEHEHHS.

CpaBHenne naByx aucnepcui. OpHopoanble nucnepcud. CpaBHEHHE HECKOJIbKUX
JUCIIEPCH.

OneHka [OBEpPUTEIBHOIO MHTEpBaja CcpeaHero pesynbrara. OlLieHKa JO0MyCTHUMOIO
PacxoKIEHUS MEXKIY pe3yabTaTaMU U3MEPEHUI.

Or1eHKa TO0BEPUTEIHLHOTO HHTEPBAIA BEIOOPOYHOM TUCIICPCHUH.

CpaBHeHUE IBYX CPEIHUX PE3Y/IbTaTOB U3MEPEHUIA.

CpaBHEeHUE CpEeHETO pE3yJIbTaTa C UCTUHHBIM.

[IpoBepka rTHMHOTE3BI 00 OJHOPOJHOCTH pe3yibTaTOB wu3MepeHud. OIleHKa pe3Ko
BBIJICIISIFOLIUXCS] U3MEPEHU.

[TonsaTue mMeton, crocod, MeToarKa. MeTpoIoruyeckie XapakTepuCTHKH METOUK aHaJIH3a.
Onenka npeln3MOHHOCTH METOIUK aHaIN3a.

[IpaBUIBHOCTE PE3YJIBTATOB AHAIN3A; TUIBI CHCTEMATHYECKUX IMOIPEIIHOCTEM.

OrneHka IpaBUJIBHOCTH PE3yJIbTAaTOB aHaIN3a C MOMOIIBIO CTaHIAPTHBIX 00PAa3IIOB.

OreHka MPaBUIBHOCTH Pe3yIbTaTOB aHAIN3a METOAOM J00aBOK.

OneHka MpaBWIIBHOCTH PE3YyJIbTaTOB aHalIM3a METOJOM HMX CONOCTaBJIEHUS C JaHHBIMU
METOANKH CPaBHEHHS.

OrneHka 4yBCTBUTEIBHOCTH METOAMK aHAJIN3a: YyBCTBUTEIBHOCTH, MpeAes OOHapyKEeHUs,
IIpezies ONpeNeIeHHUS.

JucnepcuonHbiil aHanu3. [IpuHiun ninanupoBaHus. OQHOCTYNEHYATHIA JHUCIIEPCHOHHBIN
aHanu3. [Ipumeps! ero npuMeHeHus.

CratucTuika TNPSMBIX JHHUN: KOY(PPHUIIMEHT KOppensmuud W oleHKa KodhuimueHToB
perpeccuu.

Perpeccuonnsiii ananu3. [IpoBepka runores3sl IMHEHHOCTH.

[IpyHOKMIT MaTeMaTM4eCcKOro IUTAHUPOBAHMS SKCIEPUMEHTA. 3a/Jadyd, pellaeMble C
ITOMOILBE0 MaTEMAaTUYECKOTO IJIAHUPOBAHUS.

OOBexT wuccrnemoBaHusi, (QYHKUUS OTKIMKA. UMCIO OMBITOB NPH MOJHOM (haKTOpHOM
JKCIIEPUMEHTE.

[TapameTp onTUMU3aLUU U TPEOOBAHUS, IPEIBABISIEMbIEC K HEMY.

dakTopsl W TpeOOBaHUS, MPEAbSIBISIEMbe K HUM. BbpIOOp MaTeMaTH4eCKOW MOJEiH.

ITonmmHOMMANIBHBIC MOACIIN.



40.
41.
42.

44,

[Tonubiii (akTopHbIA sKcepuMeHT. DakTophl W 00JacTh HMX oIlpejencHus. llpumepsl
BbIOO] ' 06s1acTU ompeieieHus: PakTOpOB.

Bri6o) nomo6nact (hakTOPHOrO MPOCTPAHCTBA UIsl MPOBEJEHHS SKCIEPUMEHTA: BbIOOD
HYJIEBOTO YPOBHS.

Bbei60: vHTEpBasia BApbUPOBAHUS.

Marp: i1a nIaHUPOBaHHUA MOJHOIO (aKTOPHOTO SKCIIEPUMEHTA U ee cBokcTa. [loctpoeHue
MaTpH (bl IUTAHUPOBAHHUS MHOTO(AKTOPHOIO 3KCIIEPUMEHTA.

[TonuiiomMuanpHas MOJENb U onpeeeHne ee KodpdumeHToB, 3¢pdeKT pakTopa.
[Monuromuansaas mMozenb. OrneHka 3HauuMocTH KoddduuuentoB. Kakyio HHpopmauuio
HecyT 03 PHUITMEHTHI PErpeccun?

JpoGiiblit hakTopHEIH 3KcriepuMeHT. OCHOBHEBIE TpeOOBAHHUS K €r0 IIOCTAHOBKE.

Bri6op monyperuidk. I eHepupyroliee COOTHOIIEHUE U ONPEAEIAIOUIMIA KOHTPACT.

Bri6o; Y4 - perumk. OGoOImArONHiA OmpeesSoHi KoHTpacT. [IpaBuio nepesaa.

[IpoB: ka anexkBaTHOCTH Moaeid. OLeHKa BOCIPOU3BOAUMOCTH omnbiTa. OueHka a1ucrnepcum
aZIeKB: THOCTH.

JIBM>K« HHE 110 TpajveHTy. Bpibop miara JBHXKEHHS IO IpaJueHTy. PacyeT MbICICHHBIX

OIIBITOB.

A13padOTUMKH:

K.X.H., JOUEHT Bucukano A.JL.

I[Iporp MMa cocTabieHa B cootBercTBuu ¢ TpeGoBanusMu PI'OC BO mo HampasieHHIO

noaroroBk '+ 04.03.01 Xumusi.

HpOT]T MMa pacCMOTpE€Ha Ha 3ac€JaHnU Ka(beﬂpbl AHAJTUTHYECKOU XUMUHU
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g
3aB. kadepoi 11.X.H., mpodeccop //////( A.T'. [Ipoiinakos

j
Hacmoswas, npozpamma, He modcem Oblmb 60Cnpoussedend Hu 6 Kakou gopme bes

npedsapul bH020 NUCbMEHHO20 PA3peulens Kageopvl-pazpadbomiuxa npo2pammal.



