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I. Ieau u 3aga4u AMCHUINJIMHBI:

Ienp: nomydeHWe 3HAHUM M NPAKTUYECKUX HABBIKOB I10 HCIIOJIB30BAHUS KOMIIBIOTEPHBIX
TEXHOJIOTUH /Il CUCTEMAaTH3allMid pe3yJbTaTOB AKCIEPUMEHTA, pPa3pabOTKU TEXHUYECKOU
JOKYMEHTAaIuH, (OPMUPOBAHUIO OTYETOB IO KOHTPOJIO KauecTBa HEPTH U HEPTENPOIYKTOB H
BJIAJICHUE IIPUEMaMH MaTeMaTH4ecKol oOpabOTKH, CBEPTHIBAHUIO JAaHHBIX U IPEACTABICHUIO
pE3yJIbTaTOB XUMUYECKOTO aHAIN3 B PAMKaX MOJEIHN CUCTEMBI MEHEIP)KMEHTA KaueCTBa.

3agaun:

- 00yyaroImuiicss JOHKEH MPUOOPECTH HABBIKM HCIOJIb30BAHUSA KOMIBIOTEPHONW TEXHOIOTHUU IS
CUCTEMATHU3alMK PE3YJIbTaTOB KCIIEPUMEHTA;

- JOJDKEH MOJYYUTh HABBIKM OLIEHUBAHUS MOTPEIIHOCTEN N3MEPSAEMBIX XapaKTEPUCTUK BEILIECTB
U MaTepUaJIOB;

- B pe3yJbTaTe OCBOCHHUS Kypca y CTYACHTA JOJDKHO CIOKUTHCS LIEIOCTHOE Mpe/ICTaBlIeHHe 00
OCHOBHBIX MaTEMaTHYECKHUX MOHATUAX U METOMAX IUIAHUPOBAHUS DKCIIEPUMEHTA;

- JOJDKHBI OBITH C(HOPMUPOBAHBI OCHOBBI IOCTPOEHHUS CHUCTEMbI MEHEI)KMEHTa KadecTBa U
QITOPUTMBl  IIPOBEACHUS  BHYTPUJIA0OPATOPHOTO  KOHTPOJS ~ KauecTBa  AHAJIUTHYECKOU
nabopaTopuu

- TIONy4YeHHWE 3HAHUW 1O MNpUHUMOAM O(GOPMIICHHS TEXHOJOTMYECKOW M TEXHHUYECKOU
JOKYMEHTAallMM, B COOTBETCTBUM C HOPMAaTUBHON JOKYMEHTAIlM€ENl M OCHOBHBIX IOJIOKEHHUN
METPOJIOTHH, CTAHJAPTU3AMH U CePTU(UKALINN TIPOU3BOJCTBEHHON ACATEIbHOCTH;

- copMHpOBATH MOHMMAHUE O MECTE MAaTEeMaTHYECKOW TEOpUU SKCIEPUMEHTA TPU PEIICHHH
HCCIIEOBATEIbCKAX U TEXHUYECKUX BOIPOCOB XUMUYECKHUX AUCLIHILINH;

- O3HAKOMMTBHCSA C aJITOPUTMAaMHU BBEIEHUS CHUCTEMBI MEHEIKMEHTA KayeCTBa AHAIUTHUYECKHX
nabopaTopuil MpH NPOBEJCHUN BHYTPUIA00PATOPHOTO KOHTPOJIA KayecTBa.

I1. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIOII BO

2.1. Vuebnas gucummmna - «BHyTpuiiabopaTOpHBIA KOHTPOJIb KadeCcTBa»
OTHOCHTCSI K 4acTd, (OpPMUPYEMOH yJaCTHUKaMHU 00pa30BaTEIbHBIX OTHOIICHHA.

2.2. lns u3y4eHus JaHHOM yueOHOH NUCIUIINHBI (MOIYJIs) HEOOXOAMMBI 3HAHUS, YMEHUS
U HaBbIKM, (QOpMHpYEMble  NPEAMECTBYIOUIMMHU  AUCUMIUIMHAMH:  «MaTeMaTukay,
«JlomomHUTENBHBIE TJIaBbI MaTeMaTHuKNy, «HpopmaTukay, «H(popMaTHKa U BEIYUCIUTEIbHAS
TEXHUKa».

2.3. OcBoenne aucuMIUIMHBL «Martemaruueckas Teopus OSKCIEPUMEHTa»  SBISAETCS
HEOOXOAMMOM 7S MOCIEAYIOIEro U3ydeHnus AUCIUIUIMH «Du3nueckas XuMus», «XuMudeckas
TEXHOJIOTUS», «AHAIM3 CIOXHBIX OOBEKTOB», «METOABI pa3/ieleHuss U KOHUEHTPUPOBAHUSIY,
«Du3nuKO-XUMHUYECKHE METOAbl aHanmm3a», «BOXKX» mpu BeImonHEHHS KBaTU(DHUKAITMOHHBIX
paboT M HAaNMMCaHUU TE3UCOB U CTAaTel Ha Pa3HBIX YPOBHSIX.

III. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA JUCHUIIJINHBI
[Tporiecc OCBOEHHs NUCLMIUIMHBI HAmpaBieH Ha (POPMUPOBAHHE KOMIIETCHLMH (3JI€MEHTOB
cienyromux kommnereHuii) B coorserctsuu ¢ @I'OC BO u OIT BO no gaHHOMY HanpaBieHUIO

04.03.01 Xumus.

Ilepedyenb miIaHMpPyeMbIX pPe3yJIbTATOB 00y4YeHHs MO0 JUCHUIINHE (MOAYJIIO),
COOTHECEHHBIX ¢ HHAUKATOPAMH JOCTHKEHUS] KOMIIeTeH Ui

Komnerenuus PesynbTaTsl 00yyeHus




TIK-5.3 Crocoben
OLICHUTH HOFpeI_HHOCTI/I
U3MEPSAEMBIX

XapaKTEpUCTHK BEILECTB

3HaTBh:  TEopeTHdYeCKHUE U (byHIaMEeHTaIbHBIE  OCHOBBI

MaTeMaTH4eCKOM TCOpUHn SKCIICPUMCHTA, CYHICCTBO OCHOB

METPOJIOTHH, HCIIOIb3YEeMbIX B IIJIAHHPOBAHUHM OJKCIEPUMEHTA U
MaTeMaTH4eCcKoi 00pabOTKH MOTYyYEHHBIX JaHHBIX.

" MaTepuasioB, | YMeTb: CBOpaynBaTh OOJBINONW IM(GPOBOM MacCMB JaHHBIX U
HMCTOYHHWKH OINMOOK TpH | MPEACTABIATh UX B BUJE TAOIUI U TpaUKOB.
HCIIOJIb30BAHUHU Baanerb: HaBbIKAMU OILIGHKH 0OpabOTKH uHpopmanuu ¢
BBIOpaHHOTO METOJIa | Pa3IMUYHBIMH paclpeesIeHUsIMU.
UCCIIETIOBAHMS
I1K-6.2 Hcnonb3yer | 3HaTh: OCHOBHBIC TEPMHHBI, ONpPEACICHUS U Kiaccu(UKALUU
KOMIIbIOTCPHBIC MOTPELIHOCTEN U3MEPEHUS.
TEXHOIOTHH AL | Ymerb: OllEeHUBATH TeHEPANIbHBIE APAMETPHI PA3IMYHBIX BHIOOPOK.
CUCTeMaTH3aII1
pes a0 PaccunteiBaTh HeoOxomumble MaTematudeckue mapametpsl (CKO,
yIIbTaTOB
SKCTICPUMEHTA CTaHJAPTHOE OTKJIOHEHHE, KOO(PDUIIMESHT BapUALMH H JIP.)
Baagers: HaBblkaMH pacueTa JaHHBIX C HCIIOJIb30BaHUEM
pasmuunbix  kputepuii  (Cteromentra, ®umepa, Ilyccona, r1-
pacmipenienieHusi) M TPEACTaBICHUS PE3YIbTaTOB COOCTBEHHBIX

HAayYHBIX U3BLICKAHUM B KOMIIBIOTCPHBIX CCTAX U HHq)OpMaHHOHHOﬁ
Hay4YHO-00pa3oBaTeIbHOM cpejie

[1K-7.2 Pa3pabaTbiBaTh U
0hOpPMIIATh TEXHUYECKYIO

3HaTh: MeToUYecKUe MaTeprasibl HepTebas3bl, rocyapCTBEHHbIE
CTaH/JAPThI U TEXHUYECKUE YCIOBUSI HA METOJUKY IIPOBE€HUS

JIOKYMEHTALUIO 10 | aHAJIM30B U 0T60pa NPo6, HOPMbI U TPeO6OBAHUS IPOMBbIILIEHHOH,

KOHTPOJTIO KauecTBa | 9KOJIOTUYECKOU U MOKapHOM 6€30MacHOCTH; METO/bI U CpeJiCTBA

HepTH W TPOIYKTOB €€ | BBINOJHEHUs TEXHUYECKUX pacieToB.

nepepaboTKu YMeTh: OCYIIECTBISATh MAaPKUPOBKY, Y4eT Mpo0, MOCTYMAIOMIUX Ha
UCIbITaHUE HEePTH MU MPOAYKTOB €€ MepepaboTKH; MPOU3BOIUTH
nabopaTopHbIE HCCIIC0OBAHMS, noadupath HeoOXxoauMoe
nabopaTopHoe  O0OpyIOBaHHME U HCIOJIB30BaTh  PabOUYIO
JOKYMEHTAIUIO TP UCTILITAHUY HE()TH U HEPTETIPOTYKTOB.
Baaaers: HaBbIKaMH pacueTa JIaHHBIX C HCHOJIb30BaHUEM
paznuunbix kputepuil  (Ctbromenrta, ®umepa, Ilyccona, r-
pacripefieieHus1) W TPEACTaBICHHUS pPe3yJbTaTOB COOCTBEHHBIX
HAyYHBIX M3bICKAHUN B KOMIIBIOTEPHBIX CETAX M MHPOPMAIMOHHOMN
Hay4YyHO-00pa30BaTENbHOM Cpele

[1K-7.4 OdopmnsTts | 3HATB:  3HATh NPHHIMIBI W OCOOCHHOCTH  (DOPMHPOBAHHS

TEXHOJIOIMICCKYIO U | TOKyMEHTaluu CUCTEMbl MEHEKMEHTA Ka4eCTBa, B COOTBETCTBUHM C

TCXHAHICCKYIO TEXHOJIOTUIECKUMHU 0COOEHHOCTSIMH IIPOM3BOICTBEHHON

JIOKYMCHTALUIO B | nesrensrocTh.

COOTBETCTBUU c

neficTRyrome YMerb:  0hOpPMITATH TCXHO.HOI‘I/I‘-IGC}(YIO u ) TGXHI/I‘-IGCKYI?

HOPMAaTHBHOH 0a30ii Ha | AOKYMCHTAllMIO B COOTBETCTBMM C [CHCTBYIOUICH HOPMATHBHOM

OCHOBE WCIIOJb30BaHMs | 0a30i1 Ha OCHOBE HCIOJB30BAaHUS OCHOBHBIX  TIOJIOKEHUH

OCHOBHBIX  IIOJIOXXEHHH | METPOJIOTHH, CTaHJapTU3ALUH u cepTuduKanuu B

MCTPOJIOTHH, MPOU3BOACTBEHHOU NESATEIBLHOCTH

zzaiﬁglfl?;?;p?n I];I Baaners: HaBbIKaMH (OPMHUPOBAHUS CHEIU(DUYECKHX OTYETOB

HpIZ)I/BBO,Z[CTBeHHOﬁ CMK.

JCATCIIBHOCTH




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

IV.

COJEPKAHHUE U CTPYKTYPA JTUCIUIIJINHBI

TpyaoeMKOCTh JTUCHUIJIMHBI COCTABJISAET 4 3a4eTHbIE eIMHUIBI, 144 yaca,

®opmMa NPOMEKYTOYHOM aTTECTALMM: 3a4€T C OLEHKOU

4.1 ConepxxaHue JMCHUILIMHBI, CTPYKTYPHPOBaHHOE N0 TeMaM, C YKa3aHHeM BHI0B

Ne | Pasnmesn nucnMnJInHBI/ TEMa Bunpr yue6HO# paboTHI, ®opma
n/H w | BKJIIOYAs CAMOCTOSTEIbHYIO | TEKyLIer
E paboTy 00y4aronmxCcs , 0
S | MPaKkTUYECKYIO IOATOTOBKY | KOHTPOJI
§ U TPYAOEMKOCTh |
g (B gacax) ycneBaeM
= octu/
g dopma
" 2 MPOMEKY
= | 8 g TOYHOM
Pt [
§ - =S arrecran
e = HH
5] a4
-5}
12 K 6 (mo
> OHTaKTHas padoTa cemecTpa
= MpenoiaBaress ¢ w)
= 06 yJATOIIIMUCS =
5 z
=" CemuHa =
= = o
p/ = =
o] = =
= IpakTu 5 3
= Z | ueckoe, = 5 s
= S
= % Jabopar % 5 'g
opHoe <
= 3aHsTHE/ <= O e
1 | BBegenue B MaremMaruueckyro | 4 1,5 10,510,5 | 1,0 2,0 0 Kontposnb
TEOPHIO IKCIIEPUMEHTA Has
pabota
2 | Tepmunbl H onpeneJeHus 1,5 105 |1,51(0 2,0 YcrHasg
MaTeMaTHYeCKOoii TeoOpuH Oecena
IKCIEPUMEHTA
3 . 1,5 11,0 | 1,0 | 0,5 1,0 KonTpomas
Knaccupukanuss  morpenrHocTeit ’ ’ ’ ’ ’ Has p
HU3MEPEHHS pabota
4 | Beibop ypoBHSI 3HAYMMOCTH TPHU 1,5 | 1,0 | 1,0 | 0,5 1,0 Kontpoinb
MIPOBEPKHU CTaTHCTHYECCKHUX Has
TUTIOTE3 pabota
5 | OuennBanue reHepaIbHbIX 1,5 11,0 10,5 | 0,5 1,0 [IpakTnue
napaMeTpoB U CBEpPTHIBAHHE cKast
nudposoit nHbOpMaIuu paborta
6 | Pacnipenenenus CIIy4alHBIX 1,511,005 |10 1,0 Kontposnb
BEJIMYHH Has
pabota
7 3 1,0 | 1,0 | 1,0 1,0 KoHnTtposb
Pacnipenenenue ITyaccona, Hast




paborta

1,0

Kontpons
Hasl
pabora

1,0

KonTpons
HasAa
paborta

1,0

Kontpons
Hasl
pabora

1,0

Kontpons
Hasl
pabota

1,0

KonTpons
HasAa
paborta

1,0

Kontpons
Hasl
pabota

1,0

KonTpons
HasAa
paborta

1,0

Kontpons
Hasl
pabota

1,0

KonTpons
HasAa
paborta

1,0

Kontpons
Hasl
pabora

1,0

KonTpons
HasAa
pabora

1,0

Kontpons
Hasl
pabora

1,0

Kontpons
Hasl
pabora

CThI0JICHTA, duepa; V4 2.
pacnpesiesieHue U r - KPUTEPHil

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

9 1,5 11,0 | 1,0 | 0,5
ODHOCTOPOHHHE W JIBYCTOPOHHHE
CTaTHCTUYECKUE KPUTEPUU

10 | 3navamue U psl npu 1,5 11,0 | 1,0 | 0,5
MIPOBEICHUHT pacyeToB u
MPEJICTABICHUH PE3YIbTATOB

11 | Meroapl UCKIIOUEHUS BBIOPOCOB: 6,0 1,0 | 1,0 | 2,0
CUTMAa U T-KPUTEPUU, KPUTEPHl
I'pabbca

12 6,0 12,0 1,0 |20
CpaBHeHue 1ByX aucnepcuit

13 | Ouenka JIOBEPUTEIILHOTO 1,5 11,0 10,5 | 0,5
WHTEpBaja
CpEIHEro pe3ybTara

14 | CpaBHeHue JIBYX CpeaHUX 1,5 1,0 10,5 | 0,5
Pe3yNbTaTOB(PaBHOTOYHBIX u
HEPaBHOTOYHBIX )

15 | CpaBHeHHE cpeaHEro pe3ylbTara 3 1,0 10,5 | 1,0
C U3BECTHBIM, TPHUHATBIM WA
OTIOPHBIM 3HAYCHUEM

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

17 | KonnyecTBeHHBIE 3 1,0 { 1,0 | 1,0
XapaKTEePUCTUKH CIIOCOOHOCTH
metonqukn  KXA  onpenensrs
MaJible COZICP)KaHUsI AaHATUTA

18 | CnokeHne  MOTPEIIHOCTEH U 3 1,0 { 1,0 | 1,0
pasnoxxeHue ux Ha
COCTaBIISIONINE: 3aKOH CIIOXKCHHUS
Y HAKOIUICHUS IOIPEIIHOCTEN, €ro
TeOMEeTPHYECKas MHTEPIPETAIUS

19 | Ucnonbs3oBanue IUCIIEPCUOHHOTO 6,0 2,0 12,0 |20
aHaJm3a
MO PEIIHOCTH pe3ynbrara B
METOJTMYCCKHX HCCITCTOBAHMSIX

20 . . 9,0 12,0 12,0 3,0
OnHOaKTOPHBIA THUCTIEPCUOHHBIN
aHajm3

21 6,0 [ 1,0 |{2,0 | 2,0
Koppensuuonnslil ananus

22 6,0 1,0 | 1,5 | 2,0

[IpoBepka runoTe3bl TMHEUHOCTH

1,0

KonTpons
HasAa
paborta

1,0

Kontpons
Hasl
pabota




2,0

KonTpons
HasAa
paborta

4,0

KonTpons
HasAa
paborta

4,0

Kontpons
Hasl
pabora

4,0

KonTpons
HasAa
paborta

6,0

KonTpons
HasAa
paborta

1,0

1,0

1,0

3,0

Kontpons
Hasl
pabora

3,0

Kontpons
Hasl
pabota

2,0

KonTpons
HasAa
paborta

23 | AITOpUTM ONpPEACIICHUsI OILICHOK 6,0 1,0 2,0 |20
CIly4alHON COCTAaBJIAIOLIEH
MOTPEIIHOCTEN pe3yJabTaTOB
aHam3a.
24 6,0 1,0 {2,0 | 1,0
Buenpenue meronuk
25 30 | 1,0 | 1,0 | 1,0
KonTponbsnsie kapThl [llyxapra
26 | Dtanbl pa3pabOTKH CTaHIAPTHBIX 3,0 1(1,0 | 1,0 | 1,0
o0pa3ioB " MOJITOTOBKH
TEXHUYECKON TOKYMEHTAIIUU K WX
METPOJIOTUYECKON aTTeCTalluu
27 . 30 [ 1,0 | 1,0 | 0,5
BryTpunabopatopHbiii  KOHTPOJIb
KadyecTBa
28 | OcnoBuble 3agaun BKK 3,0 1,0 | 1,0 | 0,5
29 | IlpegynpenuTeNnbHbIA  KOHTPOJIb
KavyecTBa
30 | OnepaTuBHBIM KOHTPOJIb KaueCTBa 3,0 11,0 11,0 | 0,5
31 | CtaTuCTHYECKHI KOHTOIb 3,0 1,0 | 1,0 | 0,5
32 | [lopsimok MPOBEICHUS 90 11,0 |0,5 0,5
BHYTPEHHETO KOHTPOJISI KauecTBa
pe3yabTaTOB  MCCIENOBAaHUM U
WM3MEPEHUI
33 | MexayHapoiHble HOpPMAaTHUBHBIC 9,0 | 1,0 | 0,5 |0,5
JOKYMEHTBl ~CHCTEMBI KadecTBa
nabopaTtopuit
34 9,0 {0,505 (0,5
CucreMa MEHEKMEHTa KauecTBa
35 9,0 {0,505 |1,5
TpeboBanusl K aKKpEAUTOBAHHBIM
nabopaTopusm
36 | YTBepxaeHue KpUTEPUEB 6,0 1,0 |1,0 | 1,0
KadyecTBa Ha COOTBETCTBHUE

AKKPEIUTOBAHHBIM JIAOOPaTOPUSIM

3,0

Kontpons
Hasl
pabota

6,0

KonTpons
HasAa
paborta




4.2 Ilnan BHeayAUTOPHONl  CaMOCTOATEJBbHOH PadoThl  00y4YaKOIIMXCH 110
JUCIUIJINHE
VYuebHo-
Otetouno | METOAMIECKO
Ceme CamocrosiTenpHas padoTa 00yJaromuxcs obecreueHune
HaszBanue € CPCACTBO| camocTosTem
cTp .
4 | Pasaena, Tembl HOM paboTHI
Cpoxu | Tpymoem
Bun camocTosiTenbHONM pabOThl | BHINOJNHEH | KOCTH
ust (gac.)
JyieMeHThI Teopuu |[IoAroTOBKa K NMPAaKTUYECKUM 3aHATHAM IO CM. COHCOK
BepOSITHOCTEH teme  «OmpezereHne  reHEpaTbHBIX Cwm. r-pst Nel -

mapaMeTpoB  3aKOHa  pacIpe/Ie/CHUsI 6  |BOMpPOCHI K B

CITy4YaifHbIX BEJINYHH. IIpoBepka 3agery 1-6 3; nom. Nel,2

OJTHOPOJTHOCTH JHCIIEPCHUiD»

Cratuctuueckoe |[lonroroBka K MPAKTUYECKUM CM. CriHCOK JTHT
OLICHUBaHUE 3aHATHSIM 10 Teme  «lIpoBepka per Ne 2, 3; sion
pe3yJbTaToOB KauecTBa  pe3yJdbTaTOB  HU3MEPEHHIA. Nel,2
U3MepeHHuil OrueHUBaHKE JIOBEPUTEITLHOTO 5 Cm.

WHTEpBAJIA pPE3yJIbTaTa WU3MEPEHHUS W BOIIPOCHI K

JIOBEPUTEIILHOTO HHTEpBaja 3ayery /-

ITCTIEPCHUI) 15
Craructuueckoe|[loaroroBka K npakTHUYECKUM Cm. criucok s1H1
OILICHUBAaHHE 3aHATHSIM IO TeMe «CpaBHEHHE psr Nel -3; non
pe3yIbTaToB PAaBHOTOYHBIX U HEPABHOTOYHBIX Nel,2
M3MepeHHit pe3ynbTaTtoB W3MepeHuid. OnpenencHue

OLICHOK IPEIM3UOHHOCTH T10

pe3ysibTaTaM TeKYIIHX U3MEPCHUIN; 5

«CraTucTrKa TMHEWHBIX CBSA3EH: OIIEHKa

KOPPEJISAIMA IBYX CITy4alHBIX BETUUHH; Cm.

onpeaeacHue Ko3QQPHUIMESHTOB BOIIPOCBHI K

perpeccur ypaBHEHUS MPSIMON U UX B 3auery 16-

JOBEPUTEIILHBIX HHTEPBAIOBY TeUyeHMe 29
Ocobennoctu  |[loaroroBka K NpakTUYECKUM CM. CrIMCOK JTH1

ceMecTpa o1 Nel -3: srom

3aHATHAM 110 TeMe «OreHKa p > A
METpPOJIOTUH B Nel,2

NPaBHJIBHOCTH PE3YJIbTaTOB
AHAIMTHYECKOH |M3Mmepenwmii». Iloaroroska k 3

MPAKTUYECKUM 3aHSITHUIM 110 TEME Cm.

XM «O11eHKa 9yBCTBUTEILHOCTH BOIIPOCHI K

H3MEPEHHIA: TIpeae OOHAPYKEHMNS, 3ayery 22-

Mpees ONpeaCICHUM 29
Marematuuecko |[loAroToBka K mpakTHUYECKUM CM. cucoK Jiu
€ TUITAHUPOBAHUE [3aHATHSIM 10 TeMe «OrneHka prt Nel -3; non
SKCIEPUMEHTA  |aJCKBATHOCTH MAaTEMaTHICCKOI Nel,2

MOJIE/IH: onpeaeiieHue K03 HUIMCHTOB; )

OIICHUBAHUE BOCITPOM3BOIUMOCTH Cm.

HM3MEPEHU TapaMeTpa ONTUMHU3ALUA BOIIPOCHI K

(OTKIIMKA); OIICHKA 3HAYMMOCTH 3auety 30-

K03( QUIUCHTOB) 44
Pa6ota co N3ydenue rocy1apcTBEeHHOU
CTaHIapTaMH  |CUCTEMBI 00ECIICUCHHS €IMHCTBA
I'OCT P UCO  |u3mepeHuid U BHYTPEHHETO KOHTPOJISI 12
5725 u PMI 76- |[kauecTBa pe3yabTaTOB
2014 KOJIMYECTBEHHOTO XMMUYECKOTO

aHaIM3a.




VYuebHo-
OLeHOTHO METOIUYECKO
Ceme CamocrosiTenpHas padoTa 00yJaronuxcs obecreueHune
HaszBanue € CPCACTBO| camocTosTem
cTp >
4 | Paszena, Tembl HOM paboTHI
Cpoxu | Tpymoem
Bun camocTosiTenbHOM pabOThl | BHINOJNHEH | KOCTH
ust (dac.)
Cucremsl O3HakoMJIEHHE C BO3MOKHOCTSIMH
ONEpPaTHUBHOTO  |CHCTEMBbI ONIEPATUBHOTO KOHTPOJIS
KOHTPOJIA kayectBa LabWare LIMS —
KayecTBa KOHTPOJIb MIOBTOPSIEMOCTH U 8
LabWare LIMS |mpoBeieHre BUPTYaTbHOTO
AKCIIEPUMEHTA C Y9aCTHEM MPOO,
KOTOPBIX HET B J1a00OpaTopuu.
Bri6opounsiii  [KOHTpOJIb METOAMKH U3MEPECHH,
CTaTUCTUYECKUN |[KOTOPBIN UCIIOJIB3YETCS IS
KOHTPOJIb nepexo/ia OT OJAHOTO YPOBHS 9
KOHTPOJIS K IPyrOMY, B 3aBUCUMOCTHU
OT pe3yJIbTaTOB.
Buytpunabopar [PazpaboTka aaroputma OeHOK
OpHBII BHYTPHJIA00PaTOPHOI 6
KOHTPOJIb MPELU3UOHHOCTH, IPABWJIBHOCTH U
KauecTBa TOYHOCTH
VYTBepxkaenue |Ananus npukasa 17025 Ha Hanuuue
KpUTEPHEB HOBOBBEJICHUH B aIrOpUTMaX OLEHKU
KayecTBa Ha IIPaBWJIBHOCTH U JOCTOBEPHOCTH
COOTBETCTBHE  |[TOJIyYE€HHBIX PE3yJIbTATOB. 6
aKKpeIUTOBAHH
BIM
1a00paTOPHSIM
OO6muit 00BeM caMOCTOATEIBHOM PaboThI IO qucHHILTHHE (62 yaca)
4.3 Conepxxanue yueOHOro MarepuaJjia
Tema 1. D1eMeHTHI TEOPUH BepOSITHOCTEH
CnyuvaiiHasgs BeNWYMHA, JUCKpPETHAass W  HenpepbiBHas. ['eHepanibHas
COBOKYITHOCTb. ~ BpiOOpouHass  coBOKymHOCTb. [lapameTpbl  reHepaigbHOU

COBOKYIIHOCTH: MATCMATHYCCKOC OXHWAAHWC, T'CHCpaJIbHasd ITUCIICPCHS. OHCHKI/I

MaTEeMaTHYeCKOro  OXUAAHMS  —  cpeAaHee  apupMEeTHYecKoe,  CpeaHee

reoMeTpudeckoe, Meanana, Moaa. OneHka reHepajJbHON AUCIIEPCUU — BEIOOpOYHAst

AUCIICPCHL.

Tema 2. CTaTHcTHYECKOE OLICHUBAHME Pe3y/IbTATOB H3MepPeHMI
IIpoBepka kauecTBa u3MepeHUM. OIEHKAa JOBEPUTEIBHBIX HWHTEPBAJIOB

BBIOOPOYHBIX ~ XapaKTEpPUCTUK, CpaBHEHHWE JBYyX aucrepcuil. CpaBHeHHE

HCCKOJIbKHUX ancnepcnﬁ. CpaBHeHI/Ie PAaBHOTOYHBIX W HCPABHOTOYHBLIX CPCIAHUX



pe3yapTatoB u3MepeHuil. CpaBHEHHE CpEJHEro pe3yjbTara € HWCTUHHBIM.
OueHrBaHUE AUCIEPCUN MO TEKyIUM H3MepeHUsiM. CIoKeHUe MOrperHoCcTel u
pa3IOKEHHE KX Ha COCTABIISIONMIME. 3aKOH HAKOIUICHHS TOTPEMIHOCTENM M €ro
canenctBud. ['eoMeTpuueckass MHTEPHPETALNS 3aKOHA CIIOKEHUS IMOTPEIIHOCTEM.
[TorpemHOCTH KOCBEHHBIX W3MEpPEHUN. J[MCIEPCHUOHHBIM AHAIU3 ITOTPEIIHOCTH.
[IpyHIMO TIAHUPOBAHUSA SKCIIEPUMEHTa MO CXEME JUCIEPCHOHHOIO aHaIMu3a.

OnHoakTopHbIH, IBYX(PaKTOPHBINA, MHOTO(PAKTOPHBINA JUCTIEPCUOHHBIN aHATU3.

Cratuctuka JUHEHHBIX cBs3ell. KoppemsuuonHslid ananus. OmnpeneneHue

MapamMeTpOB NPAMOM JTUHHUU. [ [poBEepKa ruIoTe3bl TMHEUHOCTH.

Tema 3. Oco0eHHOCTH METPOJIOTHH B AaHAJIMTHYECKOH XUMHUU

Otambl pa3pabOTKM H  aTTeCTAllMd METOAWK BhIMoJHEeHUs wusMmepennit (MBU) B
KoJaudyecTBeHHOM xumMuyeckoM aHanuse (KXA). Ilokazarenu tounoctu MBU: npenn3noHHOCTD,
MPAaBUIILHOCTh. [IpeM3MOHHOCTh: TMOBTOPSEMOCTh, BHYTpPHIA0OpaTOpHAs MPELHHU3HOHHOCTD,

BOCITPOHU3BOJUMOCTD, X TOYHBIC U MHTCPBAJIbHBIC OLICHKH. HOFpCI.HHOCTB 1 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
UCTIOJIb30BaHUEM J100aBOK aHaIWTa B pa3oBylo MpoOy. KomuuecTBeHHBIE XapaKTEpUCTUKU
ciocooHoctu MBU  omnpenensaTe Maible cOmepaHWs aHAIWTA: YYBCTBHTEIBHOCTb, MpEICI

oOHapyXeHHUsl, IPe/Ies ONpeIeIeHHUS.

Tema 4. KoHTpo/1b cTA0WJIBHOCTH METPOJIOTHYECKUX XaPAKTEPUCTHK C MOMOIIBIO

KOHTPOJIbHBIX KapT

OOmwpe NMPUHIUITBI MPUMEHEHHs] KOHTPONIBbHBIX KapT. KonTponbHbie kaptel Illyxapra.
KonTponbHble KapThl KyMYJISTUBHBIX CyMM. YHCIO KOHTpOJBHBIX 00pa3noB. OpraHuzanus
BHCIIHCTO KOHTPOJIA TOYHOCTH. CraTUCTUYECKUI KOHTPOJIb KaucCTBa paGOTBI AHAJITUTUYCCKUX

naboparopuit

Tema 5. Pazpaborka CO cocTaBa M MOATOTOBKH TEXHUYECKON JOKYMEHTAUM K MX
METPOJIOTHYECKOM aTTecTalluM.

Knaccudukanus crangapTHsix 06pa3ios. Dtansl pazpadotku CO. Texuuueckoe 3aganue
(T3) na paspabotky CO. [loaroroBka marepuana CO. Metponoruueckas arrecranus. Pacuér

arrectroBaHHoro cojaepxkanuss CO wu ero mnorpemHocTd. OUEHUBAHUE XapPaKTEPUCTUKHU



cTa0WIbHOCTH Marepuana. Pa3paboTka TEeXHWYECKOW W HOPMATUBHOM JOKYMEHTAIIUU
Ha CO. Odopminenne oTuéra o pazpadorke. Co3maHue aTTECTOBAHHBIX CMECE

Tema 6. MaTemaTH4eckoe IVIAHUPOBAHHE JKCIIEPUMEHTA.

WNnes maremMaTH4ecKkoro MmjiaHUpOBaHUs dKcnepuMeHTa. [lmaHnpoBaHne 3KCTpeMabHBIX
9KCIIEPUMEHTOB U MOJy4YeHUE MOJENU JJid U3YYeHHs] MexaHu3Ma nporecca. O0mmuye noHsITHs U
tepMuHbl. [lapamerp ontumuzanuu u ¢axTopbl. TpeOoBaHUS K MapaMmeTpy ONTHMU3ALUU H
¢dakTopam. VYcraHoBieHHe oOnacTu ompexaeneHus (¢GakropoB. Bribop monmobiactu ans
MIOCTaHOBKU 3KCIEpUMeHTa. MaTpulia miIaHupOBaHUs MOJIHOrO (AaKTOPHOTO SKCIIEPUMEHTA U €€
cBoiicTBa. [IpoOHBINH (PaKTOPHBIA SKCIEPUMEHT: HCIOIb30BaHUE MOJIYPEIUIMKH U Y4 PETUTUKU.
Onenka > dexToB cMemenus. CtaTucTuyeckas o0paboTKa pe3yabTaToB onbIToB. OnpeaeneHue
KO3(PHUIMEHTOB MaTEeMAaTUYECKOH MOJENN M OIeHKa MX 3Ha4MMOCTH. OIlleHKa aJeKBaTHOM
MaremMaTuyeckol Mojenu. Murtepnperanuss Moaenu. [[BuwkeHuWe 1O TpagUuEHTy U pacyeT

MBICJICHHBIX OIIBITOB.

Tema 7. KonTpoas cTadnjibHOCTH

Kontponsusie kaptsl Lllyxapra: oOpa3sisl KOHTPOJIsS, METOAbI J00ABOK M pa30aBiIeHHUS,
METO/a BApbUPOBAHMS HABECOK, KOHTPOJIbHAs METOAMKa aHaiu3a. lleproauueckas mpoBepka
MOJAKOHTPOIBHOCTH. BBIOOPOYHBINM CTAaTUCTUYECKHH KOHTPOJIb: OCHAOJEHHBIH W YCUJICHHBINA

KOHTPOJIb.

Tema 8. Ilopsinok nmpoBeleHUs] BHYTPEHHEr0 KOHTPOJISI Ka4eCTBA AHAJTUTHYECKHX
Jaboparopuid.

@akTOopel, BIUAIOIIME Ha «Ka4ecTBO», OCHOBHBIC 3aJa4M KOHTPOJIA KadyecCcTBa
pEe3yNbTaTOB  MCCIENOBaHWN  (MCTBITAaHWUK) W m3MepeHudt, OO0s3aHHOCTH
CTPYKTYPHBIX €AMHHI] Ja0OpaTOpuid, BUIbI KOHTPOJIS, MPEAYNPEIUTEIbHBIN,
ONEpPATUBHBIA,  CTATUCTHUYECKUH  (KOHTPOJb  CTaOMJIBHOCTH  PE3yJIbTaTOB
U3MEPEHUN).

Tema 9. Cucrema MeHeI)KMEHTa KadecTBa

MexayHapoiHble  HOpPMAaTUBHBIE  JIOKYMEHTbI ~ CHUCTEMbl  KayecTBa
nabopatopuii [IPUKA3 ot 26 oxtsa6ps 2020 r. N 707 Ob YTBEPXJIEHUU
KPUTEPUEB  AKKPEAUTAIIMM MW IIEPEUYHA  JOKYMEHTOB,
I[OATBEPXJIAIOLINX COOTBETCTBHUE 3ASBUTEJIA,
AKKPEJUTOBAHHOI'O JIMLJA KPUTEPUAM AKKPEAUTALINN.



4.3.1. ITlepeyeHb CEMUHAPCKUX 3aHATHI

Ne pazgena | HaumeHOBaHHE CEMHHAPOB, MPAKTHYCCKUX M | TpyAoeMKkocT OrneHOYHBIC Dopmupyembie
¥ TEMBI 1a6OpaTOPHBIX PaboT b cpencTBa KOMIICTCHIMH
N/0 | JMCLMILIMHBL (gac.)
(Moyss) Be | U3
ero | Hu
qac | X
OB | mp
aK
TH
yec
Ka
b
no
JAro
TOB
Ka
1. | Temal Omnpenenenne reHepaIbHBIX MapaMeTpoB | 8 4 | YcrtHOE N K k-5 6
3aKOHa  paclpeleNieHus  CilydaiHbIX cobecezioBaHNE ’
BenuuuH.  [IpoBepka  omHOpPOJHOCTH
JUCTICPCHIA.
2. | Tema?2 [IpoBepka KadecTBa pe3ynpTaToB | 8 2 | YcTHOE NK k-5 6
M3MEPCHHM. OreHrBaHme cobecemoBaHue. '
JOBEPUTENILHOTO HHTEpBana pe3yibTara MuHnu-
HU3MEpeHUs u JOBEPUTENHEHOTO KOHTPOJIbHAS
WHTEpBaja TUCIICPCUH. pabora
3. | Tema2 CpaBHeHue PaBHOTOYHBIX u| 10 6 | YcrHoe MK k5.6
HEPaBHOTOYHBIX pe3yIbTaTOB cobece0BaHHE. '
mMmepenuil.  OmpeneneHue  OLEHOK Munu-
IPEUU3UOHHOCT 110  pe3ysbTaTaM KOHTPOJIbHAs
TEKYIINX U3MEPEHUH. pabora
4. | Tema 2 CrarucTuka NMHEHHBIX CBA3ed: ouenka | 16 | 10 | Ycrueii onpoc. UKk 5.6
KOPpEISMU IBYX CIy4YalHBIX BEIUYHH; Konrtponbnas
OTIpEIICIICHHE kod(hpuIreHTOB pabora
perpeccur ypaBHEHHSI TPSIMOH M HUX
JIOBEPUTEIILHBIX HHTEPBAJIOB
5. | Tema 3 8 2 | YcrHoe I/II[KHK_S’6
OneHka TNPaBUIBHOCTH  PE3YJIbTATOB cobecenopanue.
. Munu-
U3MEPEHUH.
KOHTPOJIbHAS
pabora
6. | Tema3 8 2 | YcrHoe MK k.6
OneHka 4YyBCTBHTEIBHOCTH W3MEPEHHIA: cobece0BaHHE. '
npeaen oOHapyXeHus, npeaen MuHu-
OIIpeIeNIeHUs KOHTPOJIbHAsI
pabota
7. | Tema 4 Ouenka METPOJIOTHYECKUX | 4 3 | Yernoe NIK k-5 6
XapakTepUCTUK C  HCIIOJb30BAHUEM cobecel0BaHUE. ’
pasin4HBIX ~ KapT,  CIOCOOBI  HX MuHu-
MOCTPOCHUS u 0CcoOEHHOCTH KOHTPOJIbHAS
MCIIOJIb30BaHUs pabota
8. | Tema 5 4 2 | YcrHoe U1Kk 5.6
coleceoBaHue.
Pa3pabotka craHmapTHEIX OOpPa3loOB B Mt
T1a00paTOPHBIX YCIOBUIX
KOHTPOJIbHAS
pabora




9. | Tema 6 Ouenka afeKBaTHOCTH MaTEMaTHYeCKOH | 6 2 | YcrHoe N K k-5 6
MOJICIIH: OmpesencHre Kod3()PUIMeHTOB; cobecemoBanue. '
OIlICHUBaHHE BOCIIPOU3BOANMOCTH Munn-
U3MCPCHHUA MapaMeTpa ONTHUMHU3AIUN KOHTpOJIbHAaA
(oTkiuKa); OLIEHKA 3HAYUMOCTHU paborta
K03 HUITUCHTOB.
10. | Tema 7 8 4 | YcrHoe IIK 72 wu
KoHTponb cTaOWIBHOCTH B CHUCTEME co0eceoBaHUE. 7.4
IIOCTPOEHUS BHYTpHUIa00paTOPHOTO Munu- ’
KOHTPOJISI Ka4€CTBa KOHTpPOJIbHAaA
pabota
4.3.2. IlepeyeHb BONPOCOB, BBIHOCMMBIX Ha CaMOCTOAITEJIbHOE W3y4YeHHe
CaMOCTOATEJbHOI PadOTHI CTYIEHTOB
Ne Tema 3amanne dopmupyemas MK
1 KOMITETECHIIHS
OIEeMEHTHI ITonroroska WK ks 3 NKnk-s.6
1 Teopuun _ | x  ycrHOMYy Cnoco0OeH OLeHUTH | 3HATH: TEOPETHUECKUE u
BEpPOSITHOCTEN
ompocy 4 | HOTPEIIHOCTH (dbyHIaMeHTaIbHbBIE OCHOBBI
U3MEPSIEMBIX MaTeMaTH4eCKOU TEOPUH
PELICHUIO
XapaKTEPUCTUK JKCIIEPUMEHTA, CYIIECTBO  OCHOB
3a/1a4
BEILIECTB U | METPOJIOTHH, HCIIOIb3YEMBIX B
MaTepHaJIoB, [JJAHUPOBAaHUM  DKCIIEPUMEHTA U
UCTOYHUKHU OIIMOOK | MaTeMaTHYECKOU 00paboTku
npu MOJTYYEHHBIX JJAHHBIX.
UCIOJIb30BaHUU
BBIOPAHHOTO
MeTOo/1a
WCCIIEI0BAHMS
Craructuueck | Iloaroroska WK ke NKnk-s.6
2 O0C OLICHUBAHUC | [ YCTHOMY Hcnonb3yer 3HaTh: OCHOBHBIC TEPMHUHBI,
pe3y/IbTaTon KOMITBIOTEPHBIE ONpeNeNenus M KiaccuuKanum
o onpocy u
U3MEPEHUI .
TEXHOJIOTUM  JUJISl | IOTPEUIHOCTEN U3MEpEHUsI.
PELICHUIO
cUCTEeMaTu3aluu
3a1a4
pe3ynbTaTOB
JKCHEPUMEHTA
Cratuctuueck | ITogroroska WK ks 3 NKmnk-s56
3 O€ ONCHUBAHKUE | o yerpomy | CIOCOOEH OLEHHTH | YMeTh:  CBOpauMBaTh  OOJIBLIOH
pe3y/bTaTon TIOTPEIHOCTH unudpoBOi  MacCHB  JIAHHBIX u
o onpocy u
U3MEPEHUIN
U3MEPSIEMBIX MPECTaBIATh MX B BHUJAE TaOIUIl U
PELICHUIO
XapaKTEpUCTHUK rpauKoB.
3a1a4
BEIL[ECTB u | Baagers: HaBbIKAMH OLICHKH
MaTepHaioB, 00paboTKu uHpopmaruu ¢
MCTOYHUKHU OMIMOOK | Pa3IMYHBIMU paclpeaeeHUsIMU.
npu
HCIIOJIb30BaHUU




BBIOPAHHOTO

MeToaa
HCCICAOBaHUS
Ocobennoctu | ITogroroska NKke.2 NKnks.6
merposiornu B | K YCTHOMY Ucnone3yet 3HaTh: OCHOBHEIC TEPMUHBI,
onpocy 4 | KOMIIBIOTEpHBIC ompeneiaeHuss W KiacCUUKAIUU
AHAIIMTUYECKO -
TEXHOJIOTHH JUISL | IOTPEIIHOCTEN U3MEPEHHUS.
. PELIECHUIO
" XUMHUHU cucreMaTus3aluun Biaagern: HaBBIKaMU pacuera
3a7a4
pe3yabTaToOB JIAHHBIX C  HCIOJb30BaHHEM
JKCIIEpPUMEHTA Pa3IMYHBIX KpUTEPUH
Marematudeck | IToaroroska WK ke.2 NKmnk-56
oc K  yctHoMmy | Mcnonbsyer Baaners: HaBBIKAMH OLICHKH
TLTaHAPOBAHHC o0paboTku uHpopMaIUl  C
SKCTICPHMEHTa onpocy U | KOMIIBIOTEPHBIE
peueHuro TEXHOJIOTUU IS Pa3JIMUIHBIMU paCIIPCACTICHUAMMU.
3aja4 CHCTEeMaTH3all1
pe3yabTaToOB
SKCIIEpPUMEHTA
CucreMnl ITonroroBka I1IK-7.2
OTEPATUBHOTO | . yerpomy | PaspabateiBath |
KOHTPOJIS
KAYECTBA orpocy u | ohopMIIATh
LabWare peuenuro TEXHUYECKYIO
LIMS 3a7a4 JOKYMEHTAIUI0 110
KOHTPOJTIO
KayecTBa HePTH U
MPOJIYKTOB ee
nepepadoTKu
Brei6opounsiii | [Toaroroeka IIK-7.4
CTaTHCTHYCCKH | ¢ yerHoMy | OdopmumsaTh
1 KOHTPOJIb
onpocy U | TEXHOJIOTHYECKYIO
PELICHUIO u TEXHUYECKYIO
3aja4 JOKYMEHTAllUI0 B

COOTBETCTBUH c
JEUCTBYIOLLEH
HOPMaTUBHOMU
0a3oli Ha OCHOBE
HUCITIOJIB30BAHUS
OCHOBHBIX
MTOJIOKSHUH
METPOJIOTHH,

CTaHJapTu3anuun U




cepTHQUKAIMA B
IIPOU3BOICTBEHHON

JCATCIIBHOCTH

4.4. Meroanveckue YyKa3aHHsi [0 OpPraHU3alMd CaMOCTOATEIbHOH pabdoThbI
CTYI€HTOB

CamocTtosTenbHass paboTa CTYIEHTOB, CBS3aHHas C 3aKpPEIIEHHEM TEOPETHUECKOIo
MaTepuai ; BUJE MOATOTOBKE K MPAKTHUUECKUM 3aHSATUSIM U TEKYLIEMY KOHTPOJIIO MPOBOIMTCS
BO BHeay IUTOpHOE BpeMs. MeToauueckue pEeKOMEHJAlUMH I[10 THIOBBIM  33JIaHHSM
CaMOCTOSTCIILHOM paboThI CTYEHTOB IIPUBEICHBI B (POHIE OLEeHOYHBIX cpeacTB Y MK

4.4. 'IpumepHasi TeMaTHKAa KYPCOBBIX padoT - He NPeAyCMOTPEHO

V.Y HEBHO-METOJUYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE
JUCHUITIIUHBI (MOAY JIS)

a) 0CHOBHAas JUTepaTypa
1. CmaryHoBa A.H. MeTo/16I MaTeMaTHYeCKOW CTATUCTHKY B QHAJTMTUYECKOH XMMKH. Yued.

nocoGue 1 1 CTyd. By30B.- PoctoB-na- Jlony. U3a-Bo «Denuxey». 2012.

2. Cmarynosa A.H. Metoasl MareMaTHYeCKON CTATUCTHKH B aHATMTHYECKOM xumuu./ A.H
Cwmarynosa., O.M Kapnykosa. — Upkytck: u3n-so UI'Y, 2008.

3. CmirynoBa A.H., IlImeneBa E.M., IllBenoB B.A. ANrOpuTMBI ONEPAaTUBHOTO H
CTATHCTHY *KOTO KOHTpOIsS KauecTBa pabOThl aHAIMTHYeCKOH naboparopuu. Mertonuueckoe
pyxoBojct 0. - HoBocubupck: Hayxka. 2008

0) /1 OMOJTHUTEbHAS JIUTEPATYypPa
1. CmarynoBa A.H. AIropuTMbl ONpeneneHusl METPOIIOIHYECKHX XapaKTEPUCTHK METOIHK

KOJIMUECTBCHHOTO XMMHYECKOTo aHaim3a.. Yueb. mocobue/ A.H. Cmarynosa u ap. Mpkyrck.
W3n-so M1 7. 2006.

2. CmoryHoBa A.H  Oprammsanmus KoHTpons —KadecTBa paboThl  aHAIMTHYECKOH
nabopartopiu. Yue6Ho-MeToaudeckoe nocobue./ A.H. Cmarynosa u ap. MpkyTck. W3n-so UI'Y.

2006. o1
L84 T4

V1. IATEPHAJILHO-TEXHUYECKOE OBECIIEYEHHME JIUCLHUIIJIMHbBI
6.1. YuebHo-1a00paTOPHOE 000PYyAOBAHHE:
Ay/IUTOPHH IS IPOBEICHHS JEKIMOHHBIX U MPAKTHIECKUX 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 3aHaTHA Bun ®opma / Koanu
n/n 3apsaTug | Mertoanl//T | ecTBO
€XHOJIOTHH | 4YacoB
JAUCTAHIIHO
HHOI'0,
HHTEPAKTH
BHOI'0
00yueHust
1 | Marematuueckass  Teopuss  3kcnepuMeHTta  — | Jlekuus B 2
BBOJHAS JICKITUS JIACTAHI]
2 | Pacupenenenue ciy4aiiHbIX BETUYUH MOHHOM 2
3 | Yposenn 3HauuMocTH. | hopmare 2
JloBepurenbHas BEpOATHOCTh. MeTO NCKITFOYEHHUS
BBIOPOCOB
4 | Meton wuCKIIOYEHHs] BBIOpOCOB. PexomeHnarm 4
JUTS BBISIBJICHUST BEIOPOCOB.
5 | CpaBHenue JBYX JTUCTIEpCUi. Ouenka 4
JIOBEPHUTEIILHOTO MHTEPBAJIa CPETHETO pe3yJbTara
6 | OueHka 1OBEpPUTEIBHOIO MHTEPBAJIA IUCIIEPCUH U 2

CTaHAApPTHOrO OTKJIOHeHUs. (CpaBHEHHE [IBYX
cpenHux pe3ynbTaToB. CpaBHEHHE PABHOTOYHBIX
pe3yabTaToOB

7 | CpaBHEHUE CpEIHEro pe3ysibTaTa C HW3BECTHBIM. 2
Oranbl  pa3pabotkun U arrectaimu MBI
KonnyecTBeHHBIE XapaKTEPUCTUKH CIIOCOOHOCTH
METOAUKH ONpEeNENATh
MaJlbl€ COJEpKaHUS 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 | BHEJPEHHME METO/IUK 5
KOJIMYECTBEHHOI'O XUMHNYECKOI'O
AHAJIM3A

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

13 | Kontpoins 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

Matepuaisl A1 IPOBEAEHUS TEKYLIETO U POMEKYTOYHOI'O KOHTPOJISI 3HAHUM CTYJIEHTOB:

Bonpocsl u 3aganus:

1.  OcHOBHBIE TEOPEMBI TEOPUH BEPOSATHOCTEH. Y CIIOBHASI BEPOATHOCTb.

2.  @opwmyna noaHou BepoaTHocTH. Popmyna beiteca.

3. Cxewma bepnynnu. ®opmyna bepryiiu.

4. Teopema Ilyaccona. JIokanbHas u uHTErpasibHas Teopembl MyaBpa-Jlamnaca.

5. Cayyaiinsle BenuuuHbl. @yHKIUSA paclpenenceHus U ee cBoicTBa. [IoTHOCT BeposTHOCTEN
U ee CBOMCTBA.

6. MaremaTuueckoe 0>XKHIaHUE U €T0 CBOMCTBA.

7. Jucnepcusa u ero cpoiicTBa. CpenHee KBaapaTudyeckoe OTKIOHeHWe. Mona. Menuana.
HauanbHblii 1 IEHTpaIbHBIA MOMEHTBHI.

8. bunommanbHOe pacnpenenenue. Pacnpenenenue [lyaccona. HopmaneHoe pacnpeneneHue.

9. BrwiOopounblii Meron. I'eHepaibHasi COBOKYIHOCTH W BBIOOpKA. BapuanuoHHBIH psi.
Cratuctuueckuid paa. UaTepBanbHbli paa. PaBHOTOUYEUHBIN cTaTucTHUEeCKUM psia. [lonuron
gacToT. [ ucrorpamMmma yactoT. DMnupudeckas GyHKIUS pacpeIeICHHUS.

10. 3navyamme 1Pl NpU TPOBEICHHHM pPACUYETOB U  MPEJCTABICHUU PE3yJIbTAaTOB
AKCIEPUMEHTA.

11. 3akoH cinoxxeHus norpemHocTei. [lorpemHocT KOCBEHHBIX U3MEPEHUH.

12. CraTuctudeckue runoTes3sl U ux nposepka. OTHOCTOPOHHUM U ABYCTOPOHHUM KPUTEPUA.

13. BwiGop ypoBHS 3HAYUMOCTH. [IpUHSATHE ¥ ONPOBEPKEHHE THUIOTE3bI, MPUMEPHI HX
MIPUMEHEHUS.

14. CpaBHenue nByx gucnepcuil. OpHopomHble paucnepcud. CpaBHEHHE HECKOJIBKHX
JUCIIEPCH.



15.

16.
17.
18.
19.

20.
21.
22.
23.
24.
25.
26.
27.
28.

29.
30.

31.

32.
33.

34.

35.

36.
37.

38.
39.

40.
41.
42.
43.

44,
45.
46.
47.

48.
49.

OneHka [OBEpUTENBHOIO MHTEpBaja CpeaHero pesynbrara. OlLieHKa JOMyCTHUMOIO
PacXoKIEHUS MEXKIY pe3ybTaTaMU U3MEPEHUII.

OreHKa JOBEPUTEIHHOTO HHTEPBajla BEIOOPOUYHON AUCIIEPCHH.

CpaBHEHME ABYX CPEIHUX PE3YJIbTaTOB U3MEPEHUI.

CpaBHEHHUE CpEAHETO PE3YJIbTAaTa C UCTUHHBIM.

[IpoBepka rTHMIOTE3BI 00 OJHOPOJHOCTH pe3yibTaTOB wu3MepeHui. OIeHKa pe3Ko
BBIICTISIOLIUXCSI U3MEPEHUH.

[TonsTue Meron, cnocod, MeToauka. MeTposiornueckrue XxapakTepUCTUKH METOAUK aHAN3a.
Onenka npenn3MOHHOCTH METOIUK aHaIu3a.

[IpaBUIBHOCTE PE3YJIBTATOB AHAIN3A; TUIBI CHCTEMATHYECKUX MTOIPEIIHOCTEM.

OreHka MpaBUIBHOCTH PE3Y/IbTATOB aHAIN3A C IOMOIIBIO CTAaHAAPTHBIX 00Pa3LIOB.

OneHka IpaBUJIBHOCTH PE3yJbTaTOB aHAIN3a METOJOM J00aBOK.

OneHka MpaBUWIBHOCTH PE3YyJbTaTOB aHalIM3a METOJOM HMX CONOCTaBJIEHUS C JaHHBIMU
METOANKH CPaBHEHHS.

OreHKa 4yBCTBHTEIBHOCTH METOAMK aHAJIM3a: YyBCTBUTEIBHOCTD, Mpenien OOHapyKeHUs,
MIpeAeIT ONpeeICHUs.

JucnepcuonHbiil aHanu3. [IpuHnun ninanupoBaHuss. OQHOCTYNEHYATHIA JHUCIIEPCUOHHBIN
aHanu3. [Ipumeps! ero npuMeHeHus.

CratucTuka OpAMBIX JUHUN: KOI(Q(UIMEHT KOppensuuu M OIeHKa KO3((HUIHECHTOB
perpeccuu.

Perpeccuonnsiii ananu3. [IpoBepka runores3sl IMHEHHOCTH.

[IpyHOMIT MaTeMaTM4ecKoro IUTAHUPOBAHMS SKCIEPUMEHTA. 3a/ladyd, pelaeMble C
IIOMOUIbI0 MATEMATHUECKOT O TUIAHUPOBAHMUS.

OOBeKT wuccnenoBanus, (QYHKIHUS OTKJIMKA. YKMCIO OMBITOB MpPHU TOJHOM (HaKTOPHOM
9KCIIEPUMEHTE.

[TapameTp onTuMuU3aLUK U TPeOOBAHUS, IPEIBABISIEMbIC K HEMY.

@aktopbl U TpeOOBaHUs, MpeabsBIsAEMble K HHUM. BpIOOp MaremMaTHyeckoW MOMEIH.
[TonnHOMMANIBHBIE MOJIEIIN.

[Tonublit QaxTopHbIi 3KciepuMeHT. DakTopel M 007acTh MX omnpenencHus. I[Ipumepsr
BBIOOpa 00J1acTH onpeeacHus HakTopoB.

Bei0op momobnactu (GakTOPHOTO MPOCTPAHCTBA JJIsl MPOBEACHUS SKCIEPUMEHTA: BBIOOD
HYJIEBOT'O YPOBHSI.

Br16op uHTEpBaa BaphUPOBAHUSI.

Marpuiia miaHupoOBaHUs TOJHOTO (HaKTOPHOTO SKCIIEPUMEHTA U ee cBoicTBa. [locTpoeHune
MaTpUIbl TVIAHUPOBAHUS MHOTO(AKTOPHOTO SKCIIEPHUMEHTA.

[TonmHOMMAaNBHAST MOJIETTH U OTIpeeieHue ee K03 unneHToB, 3¢ dexT dakropa.
[MonmuuommaneHas mojaenb. OreHka 3HauUMOCTH KoddduimenToB. Kakyio wHpoOpMaIuio
HecyT K03 OUITMEHTHI perpeccun?

JpoOHebIit pakTopHBIA SKcTIepuMeHT. OCHOBHBIC TPEOOBAHMSI K €70 IIOCTAHOBKE.

Br16op momypermnuk. ['eHepupyroIiee COOTHOIEHUE U ONPEACIISIONINA KOHTPACT.

Bri6op Y4 - perunk. O6061maromuii onpenenstonyii Konrpact. [IpaBuio nepesana.
[IpoBepka agekBaTHOCTH MoAeNH. OLIeHKa BOCIPOU3BOIUMOCTH OnbITa. OlIEHKa TUCTIEPCUU
a/IeKBaTHOCTH.

JIBukeHue mo rpaaueHTy. BpiObop miara ABMKEHHS 1O TpaaueHTy. PacyeT MBICIEHHBIX
OTIBITOB.

[lepeuncnute NpUYMHBI, BBI3BIBAIOIIME U3MEHEHUE 3HaUeHU M X METOIMK aHaIu3a.
[lepeuncnure BUABI KOHTPOJIS KaUeCTBA aHATUTUYECKOHN JIaOOpaTOpUH.

Kakune neiicTBHs BBINOJHSAIOTCS IPHU ONEPATUBHOM KOHTPOJIE IMTOBTOPSIEMOCTH PE3YyJIbTaTOB
€AMHUYHBIX U3MEPEHUN?

Kaxk opranusyercs koHTposib MX BHYTpUIA00paTOPHON MPEITU3UOHHOCTH?

Kak oreHuBaeTcss HOpPMAaTHB KOHTPOJIA BHYTPHJIA0OPAaTOPHON TMPEIM3UOHHOCTH TIpH

CpaBHEHUU fl u fz, f] n )?2, )EI u )?2?



38.
39,

B Kar 1x cuTyanusx ciexyer BBIIONHATH ONEPATUBHBIH KOHTPOJb MOKA3aTeNsi TOYHOCTH
(OKIT1)?

Kaxne metonst pexomenayror HJI amst OKIIT?

Conocraepre Metoasl OKIIT.

IIpuniner noctpoenust xaptsl lllyxapra B aGCOMIOTHBIX M OTHOCHTEIBHBIX €IHHHULAX IS
KOHT[ i IPEMU3HOHHOCTH.

Kak paccuuTbiBaloTCS TpaHHIlbl pEryIHpOBaHHs B aOCOMIOTHBIX H OTHOCHTEIBHBIX
€IMHH [aX IPU KOHTPOJIE€ CTaOMIBHOCTH MX TOYHOCTH ¢ moMoIbio KapThl [llyxapra?
[TocTpoenne KapThl KyMYJISITHBHBIX CyMM U yCIIOBUS PabGOTHI TIPU €€ HCII0Ib30BaHUH.

Ha ocnoBe kakolf HMHGMOpMAamMu ONpeeNseTcs YHCIO KOHTPONBHBIX MPOLELYp TNpH
KOHT] JIe KauecTBa pabOThI 1ab0paTopuu?

Kak poBoauTcs craTHCTHYeCKMH KOHTPOJbL KauecTBa pabOThl  aHATHTHYECKOI
jnabop Topuu?

Ot 11e BAPUAHTOB AIbTEPHATUBHOIO KOHTPOJIS OT KOJIMYECTBEHHOTO.

[Iepev icnuTe MmoCIENOBATETBHOCTL OMEpAlMii  KOJMYECTBEHHOIO BAapHaHTa KOHTPOJIS
Kayecisa paboTel 1abOpaTOpHU, €CINH KOHTPOJb BEHINOIHSIM C I[IOMOLUBIO METOAA C
UCIIOJIL30BaHUEM METOAMKH cpaBHeHHs. Kakue cratucthueckue npHeMbl 00OpabOTKH
pesynitaroB OKIIT ucnone3ytorest mpu ouennBanuu JIICIT u JJICCIT?

K.X.H., JOLIEHT bucuxkano A.JI.

[Tporp mma cocraBiieHa B coOTBETCTBUH ¢ TpeGoBanusaMu OI'OC BO no HanpapieHHio

noarotoBk : 04.03.01 Xumus.

3aB. kadenpo Aa.X.H., mpodeccop

[Iporp: Mmma paccMoTpeHa Ha 3acelaHuu Kadeapbl aHATUTHYECKOH XMMHH
«13» mast 2022 r.  TIpoTokom Ned

A.T". IIpotinakos

Hacmoswas npoepamma, ne mooscem bvims”6ocnpoussedena nu 6 Kakou ¢opme 6es

npeosapunIcibHO20 NUCbMEHHO20 pa3peuleHus Kagheopol-pazpadomuuka npoepammol.



