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1. HACHOPT PABOYEN MIPOTPAMMBI YUYUEBHOU JUCIHHUITJIMNHBI
MeTtobl 00pa0OTKH IKCIEPUMEHTATbHBIX JIAHHBIX

1.1 ObaacTs npuMeHeHus1 padoueii NporpaMMbl

Pabouas mporpamma y4yeOHOW MAMCHMIUIMHBI SIBISIETCS YacTbio padouei
OCHOBHOM  mpodeccHOHANbHOW  00pa30BaTENbHON  MPOrpaMMbl  MOJArOTOBKH
CIICIMATIUCTOB cpeaHero 3BeHa B cooTBeTcTBUM ¢ DPI'OC mno cneunanbHOCTH
(cnermansHOCcTsIM) CITO 18.02.01 AHanuTUYeCcKUil KOHTPOJIb KaueCTBa XUMHUYECKUX
COCMHECHUM.

Pabouas nmporpamma y4yeOHOUW NUCHUIIUHBI MOXET ObITh MCIOJIb30BaHa B
JOTIOHUTENIBHOM MPo¢deCcCHOHAIBHOM 00pa30BaHUU (B MPOrpaMMax IMOBBIIICHHS
KBaIM(DUKALMKA W TEPEenoAroTOBKH) U MNPOPECCHOHAIBHON TMOJITOTOBKE IO
CMEKHBIM CIIELIUATIBHOCTSIM.

1.2 MecTo yueOHOIi TUCHUIUINHBI B CTPYKTYpPe OCHOBHOM npodeccuoHanbHOI
o0pa3oBaTeIbHOM MPOrpaMMbl MOATOTOBKH CIEIHAJIUCTOB CPeIHEr0 3BeHA:
JlucuuIuiiHa OTHOCUTCSL K 00513aTENIbHBIM JUCIUILUIMHAM MaTEeMaTUYeCKOro M

00I1IeT0 €CTECTBEHHOHAYYHOTO IIMKJIa y4eOHOro ruraHa mo crnenuanbHoctu CIIO
18.02.01 AnanuTHYeCKHi KOHTPOJIb KAYECTBA XUMHUECCKUX COCTUHEHHUH.
Mudp auctummmnsl o yuebHomy ruiany: EH.04.

JlucimruiiHa HampaBlieHa Ha  (QOpMHUpOBAHHE CIEAYIOMUX OOIUX |
npodeccronanbubix komnerennuii: [1K 1.2 - 1.3.

1.3 Hean u 3a1a4u y4eOHOH TUCHMILUIMHBI — TPEOOBAHUSA K pe3yJbTaTaM

OCBOEHHS Y4eOHOM INCHUILIHHDI:

B pe3yabTaTe ocBOeHMS IMCUMILINHBI 00y4aIOIIMIACH T0IKEH YMETh:

rpaMOTHO (OPMYIHMPOBATH 1LI€Nb U 3aJa4d, peliaeMble B Mpoliecce MPOBEICHUS

HKCIIEPUMEHTA;

NPUMEHSTH Pa3INYHbIe KPUTEPUU TIPOBEPKH TUIIOTES;

NpaBWIBHO  TPUHUMATh  PEHIeHUss W JelaTh  BBIBOJBI  OTHOCHTEIHHO

AKCHEPUMEHTAIbHBIX JaHHBIX U YCIOBUN UX MOJIYUYEHUS.

B pe3yJibTaTe 0CBOCHUS NMCHUIIMHBI 00YYAKOIIMIACH 10/I2KEH 3HATh:

-3HAYEHUE METO/OB 00paboTKH AKCIIEPUMEHTATBHBIX JAHHBIX B

npodeccruonansHOM nesarensHocTH U pu ocBoenuu [ITICC3;

-OCHOBHBIE MMOHATHS ¥ IPUHIIUIIBI IUIAHUPOBAHUS U OPraHU3aLUH SKCIIEPUMEHTA;

- OCHOBBI KOPPEIALMOHHOTO, TUCIIEPCUOHHOTO U PETPECCUOHHOIO aHAJIN3a.
[Tpomecc n3yueHus: TUCIUTUIMHBI HAMpaBjieH Ha (OPMHUPOBAHUE DIIEMEHTOB

ciaenyromux kKommetreHd B coorBeTrcTBuu ¢ ®I'OC CIIO u OIIOIT CIIO mo

JTAHHOU CIICUAIIEHOCTH

O6mue u npodeccnoHanbHbIC KOMITCTCHITUH:

I1IK 1.2. BeiGupaTh onTUMaIbHbIE METOAbI AaHAH3A.

[1K 1.3. OueHnBaTh 3JKOHOMHYECKYIO 1IETIECO00Pa3HOCTh UCIIOTB30BAHUS METOIOB

Y CPEJICTB aHAJIN3a U U3MEPEHUN.



1.4.PexoMeHayeMOe KOJHYECTBO 4YaCOB HAa OCBOCHHE INPOrpamMMbl
AUCHUIUIMHBI: MAKCHUMAaJIbHOM  y4yeOHOM Harpy3ku oOywaromerocs _ /2
4acoB, B TOM YHUCJIE: 00A3aTeJIbHOM ayAUTOPHON yueOHON Harpy3Kku
oOyuatromierocst _48 4acoB; CaAMOCTOSITEJIbHON pPa0oThl 00ydarouierocs
24  4aca.

2 CTPYKTYPA U COJAEPKAHUE YYESHOM JUCIUTLINHBI

2.1 O6beM yueOHOI TUCIUNJINHBI M BUIbI Y4eOHOI padoThl

Buo yueonou pabomui Oovem uacos
MakcumasbHasi yueOHasi Harpy3ka (Bcero) 72
Oobs13aTesibHAsA ayANTOPHAA y4eOHas HATPY3Ka (Bcero) 48

B TOM YHCJIC:

JIEKIIMOHHEBIE 3aHATUSA 24
71a00paTOPHBIC 3aHATHS 24

IMPAKTUYICCKUC 3aHATHUA

KOHTPOJIbHBIC pa6OTBI

KypcoBas pabora (mpoekT) (eciu npedycmompeno)

CamocTosiTeqibHasi padoTa o0yuyaromerocs (Bcero) 24
B TOM YHCJIE:
caMoCTOsITeIbHas paboTa HaJl KypcOBOM paboTOM *

(mpoekToMm) (eciu npedycmompero)

Vxazvisaromes Opyeue udvi camocmosamenvHol pabomol
npu ux Hanuuuu (peghepam, pacuemno-epaguueckast
paboma, domawinsas paboma u m.n.).

Ilpomesicymounas ammecmayus 6 Gopme(ykazams): oOugghepenuuposantl
3auem(3 cemectp)




2.2TeMaTH4ecKUH IUIaH U CO/leP:KAHUE Y4eOHOH TUCHMILTHHbI

00padoTKH IKCIEPUMEHTAJIBbHBIX JIAHHBIX

MeTO/IbI

HaumenoBanue

pa3aejioB U TEM

Coaepixkanue yueOHOro MaTepuaJa,
NPAKTUYeCKHEe  3aHATHA, CAMOCTOSITe/bHasi

pabora o0yualommxcs, 1oMalIHsasa padora

O0nLeM

qacoB

YpoBennb

OCBOCHUSHA

1

2

3 cemecTp

Conepxxanue yueOHOro MaTepuasa

Temal.
OcHOBHbIEC NMOHATHSA
IKCHEPUMEHTATbHBIX

JAHHBIX

1| Mecto u posib Hay4yHBIX HCCIIEJOBaHUN B
NIO3HABATEIBHOM  JEATENIBHOCTH  CTYJEHTA.
3amauyd, BO3HMKamOImMEe TOpu  00paboTke
9KCIIEPUMEHTAJIbHBIX JAaHHbIX. CTaTUCTHUECKOE
HaOmosieHue U ero osrtamnbl. Popmbl, BUABI U

CoCOObI CTATUCTHYECKOTO HAOIIOACHHUS.

2 | OnpepeneHue MOHATHS ONTHOKA SKCIIEPUMEHTA.
OcHOBHBIE UCTOYHUKHU MOTPEITHOCTH
W3MEPEHHUH (CIydaiiHble M CHUCTEMATHYECKHUE).
Knaccudukamus TunmoB ommbOOK (JIMYHBIE,
NpuOOpHBIC, OMMUOKK MOJETH W aAp.) Meromapl

OLCHKHU U pa3JCIICHUA TUIIOB OoIInOOK

CamocrosiTesibHasi padoTa 00y4arOIMXCs

1 | ITogroToBka AOKIamoB Ha TeMbl «UTO 3HAYUT
nuccnenoBarh?», CTaTUCTHYECKUE METOIbI KakK
JJIEMEHT CHCTEMBI KadecTBa. Pabota ¢
KOHCIIEKTaMH u JIOTIOJIHUTEIbHBIMU

HCTOYHHUKAMH 110 U3YUCHUIO BOIIPOCOB TEMbI

Conepxanue yueOHOro MaTepuaJia

Tema 2.
OcHoBBI TeopHuu
CTATHCTHYECKUX

pelieHui

1 | IIpaBuna IpeCTaBICHUs pE3yIBTaTOB
n3Mepenuil. IlonsaThe «3Hauamiee YUCIOR,
«HE3Hauallee YHCIION. ITonsTne

HpI/I6HI/I)I(eHHOFO quciia 1 NOorpeurHoOCTH.

2 | TounocThb )51 MOTrpeIIHOCTU BBIHHCHCHHﬁ,
CIIOCOOBI nx OLICHKH u YMCHBIICHUA

IIOTPELIHOCTEM.




Ananu3 BapuanMOHHBIX psAnoB. Ilomyuenue
JUCKPETHOIO, HMHTEPBAJIBLHOIO BAPUALMOHHOTO
pana, rpaguyeckoe IIPEJICTaBICHUE

BapHallMOHHBLIX pPsAOO0B.

YucnoBble  XapaKTEPUCTUKU  BapUALIMOHHBIX
panoB. CpenHue BeIUYMHBI, HMX CBOICTBA.

Bri6opouHoe cpennee.

JlabopaTopHble 3aHATHUSA

1 | TlpaBuia 3anucu pe3yabTaTOB U3MEPEHUI.

2 | Pacuer HOTPEIIHOCTEM. CrniocoOsl
YMEHBLIEHUS TOTPEHIHOCTEN BBIUYNCICHUMN.

3 | BoruncieHnne  AMCKPETHOTO, HHTEPBAIHHOTO
BAPUALIMOHHOTO PsIJia.

4 | Pacu€r pa3HBIX THUINOB CpPEIHHUX BEIHYHH

an3HaKa JJIA BBI60pKI/I C MaJdbIM 4YHCIOM
HaOJIIOICHH: cpeHee apudMeTnIecKoe, MoJa,
MeanaHa, cpemHee KBaJIpaTHYECKOE

OTKJIOHCHHUEC, pa3Max.

CamocrosiTesbHasi padoTa 00y4arOIMXCA

1

[ToaroroBka JOKJIaJI0B Ha TEMBI:
«Pacrpoctpanennsle omuoOku mpu  odopmiie-
Huu uHpopmanumy». PaboTa ¢ KOHCIEKTaMu H
JOTIOTHUTEIbHBIMU HCTOYHMKAMHU [0 H3y4e-

HHIO BOIIPOCOB TCMBI.

PaboTa ¢ KOHCIIEKTaMU U JOINIOJIHUTCIBbHBIMHA

HCTOYHHUKAMH 110 U3YUCHUIO BOIIPOCOB TEMbI

[ToarotoBka moknanoB Ha TeMbl: «UTO Takoe
cpenHee apudmernueckoe 3HaueHue?» «Moja
U MeJlMaHa - YHCJIOBBIE XapaKTEePUCTUKH

BAapHUAIITMOHHBIX PAOOB»

Conepxanue yueOHOro Marepuasa

Tema 3.
IIpencrasiienune

IKCNIEPUMEHTAJIbHBIX

Tabauunoe MMpEaACTaBJIICHUC PE3YJIbTAaTOB
OKCIICPUMCHTAJIBHBIX  JTaAHHBIX. PYKO BOACTBO

IIpU COCTABJICHUU Ta6J'II/II_I.




JAHHBIX B BUJIEC

Ta0JMI ¥ rpadgpuKoB

I'paduueckoe mpencraBieHHE pPe3yJbTATOB
U3MEPEHUM M UX COOTHOUIEHUN IIOCPENCTBOM
JMHUN, TEOMETPHUYECKUX (PUTYp, PUCYHKOB,

reorpaMuecKux KapT-CXeM.

[IpencraBnenuss  pe3yapbTaToB  00pabOTKH
JaHHBIX B BHJAC PA3JIMYHBIX THUCTOIPAMM,

JUarpaMm.

JlabopaTopHble 3aHATHUSA

1

[IpencraBieHue pe3ynbTaToOB UCCIICIOBAHUA B
BUJE TAONHII H HMX aHalM3. 3aKI04YeHHE II0

pe3yibpTaTaM IPOBEIEHHBIX UCCIIECOBAHUL.

[IpencraBnenue pe3ynbTaToOB HCCIEIOBAHUN B
rpadguyeckoM BHJAE U MX aHAIU3. 3aKJIIOUEHUE

0 pe3yabTaTaM MPOBEAEHHBIX UCCIICTIOBAHUNA

[IpencraBienue pe3ynbTaToB HCCIEIOBaHUI B
BUJE JAMarpaMM M THUCTOTPaMM M HMX aHAJIU3.
3aKIIoueHue Mo pe3yabTaTaM MpPOBeAEHHBIX

HUCCIIEIOBAHUM.

CamocrosiTesibHast padoTa 00y4arOIMXCH

ITogroroBka goxmamoB Ha TeMbl: «Kakue
TpeOOBaHUSA MPEABABIAIOTCA K O(GOPMICHHUIO
uHhopmaruu B TaOJIMYHOM BUAE?)
«PacrnpocTpaneHHbIe OMUOKHU TpU 0POPMIICHUN

uH(popMaIuy B TAOJIMYHOM BUIE?»

[ToarotoBka pokmagoB Ha Tembl: «Kakue
TpeOOBaHUSI TPEIBABISAIOTCS K O(OPMIICHHUIO
uHpopmaluu B rpaduueckoM  BUAE?».
«PacrmpoctpaneHHbIe OMHMOKH PU 0POPMIICHUN

uHpOpMaLuu B rpaduueckoM BUIE?»

IloaroroBka mQOKIamOB Ha TEMBEL: «OTansl
IIOCTPOCHUA JuarpamMm, THUCTOT'PAMM). «Yto

TAaKOC KyMyJIsiTa

Bcero

72




3. YCJIOBUA PEAJIM3AIIUUA ITPOT'PAMMBI TNCIUIIVINHBI
3.1. TpeGoBaHus1 K MUHUMAJIbHOMY MAaTE€PHAJIbHO-TEXHHYECKOMY
o0ecre4eHHnIo

JIaGopatopusi aHaNTUTHYECKOW, 00IIEel U HEOPraHMYECKOW XUMUHU, (PU3UKO-
XUMHYECKUX METOJOB aHaIM3a
Oob6opynoBanmue:
Kommutekt yueonoit mebenu (20 mocagodHbIX MECT)
Becbl TexHONOrM4eckue, BEChl AHATUTHYECKUE, APEOMETpP, CHEKTPOPOTOMETD,
pedpakTomMeTp, CymMIbHBIM mKad, neHtpudyra, monomep (pH-merp), cucrema
KalmWUISIPHOTO  3JIeKTpodope3a, yIbTpa3ByKOBasi BaHHA, KOJOOHArpeBaTellb,
TEXHOJOTHYECKas MPUCTAaBKa C MOJABOJOM BOJIbl U CBETHJIIBHHUKOM, BBITSDKHAS
yCTaHOBKa, Ha0Op JabopaTOpHOM MOCyAbl, HAOOP XUMHUYECKUX PEAKTUBOB, CTOJIbI
nabopaTopHbIe
3.2. UudopmannoHHoe odecniedeHrne 00yueHusl.

OcCHOBHBIC HCTOYHUKH:
1. Tpetbsik, JI. H. OcHOBBI Teopuu M MPaKTUKU 0OpPaOOTKH HKCIIEPUMEHTATbHBIX
JaHHBIX: yyeOHoe mocobue st OakanaBpuata u maructpatypsl / JI. H. TpeTssk,

A. JI. BopoObeB. — 2-e u31., ucnp. u gomn. — Mocksa : UznarensctBo HOpaiir,
2019. — 237 c¢. — (YuuBepcuretrsl Poccumn). — ISBN 978-5-534-08623-2. —
Tekcr: AJIEKTPOHHBIN Il 3BC FOpaiit [caiiT]. —

URL.: https://urait.ru/bcode/438922 (nata ooparenus: 01.09.2020).
IIporpammuoe obecneyenue u MHTepHET-pecypceh:

1. EnnHOE OKHO JTocTymna K 00pa3oBaTelbHBIM pecypcaM [DIeKTpOHHBIN pecypc].—
Pexxum moctyma: http://window.edu.ru/ , cBoboaHbIi. — 3ari ¢ skpana. — S3.pyc.

2. Hayunas osnektpoHHas Oubnuoteka «Kubep JleHuHka» [DIeKTpOHHBIN
pecypc].— Pexxum moctyma: http://cyberleninka.ru, ceo6oaubIi. — 3ari. ¢ 3kpaHa. —
S3.pyc.

3. Hayunas snexkrponnas 6monuorexka eLIBRARY.RU [DnexTponnslit pecypc]. —
Pesxum noctymna: http://elibrary.ru/, ceobomubiii. — 3ari ¢ skpana. — S3.pyc.

4. Epgunas xosuekuusi mUQPPOBBIX 00Pa30BaTENbHBIX PECYpPCOB [DIEKTPOHHBIH
pecype]. — Pexxum moctyma: http://school-collection.edu.ru/, ceoGomusIiA. — 3ari ¢
3KpaHa. — A3.pyc.

4, KOHTPOJIb MW OHLEHKA PE3VJIbBTATOB OCBOEHUSA
JANCHOUIIJINHBI

KoHTpoJib 1 O11€HKa Pe3yIbTATOB OCBOCHUS AUCHUIUIMHBI OCYIIECTBIISIETCA
MpernojaBaTeieM B  IPOLECCE MPOBEACHUS  IMPAKTUYECKUX  3aHITAA U
nabopaTopHBIX PAabOT, TECTUPOBAHUS, a TAKKE BBIOJHCHHUS OO0YYAIOMUMHUCS
VH/IMBUYaJbHBIX 3aJaHUM, TPOEKTOB, UCCICTOBAHUMN.

4.1 KOHTPOJb Y OLIEHKA PE3YJbTATOB OCBOEHUS
T CHUATIIAHBI

KOHTpOJIL " OLCHKA PE3yJIbTaTOB OCBOCHUA JUCHUIIIMHBI OCYIICCTBIIACTCA
IpernoAaBaTCJIiCM B IIPOLCCCE IPOBCACHUS IMTPAKTHYICCKUX 3aHATUN U


https://urait.ru/bcode/438922
http://window.edu.ru/
http://cyberleninka.ru/
http://elibrary.ru/
http://school-collection.edu.ru/

1a00paTOpHBIX paboOT, TECTUPOBAHMS, a TAKXKE BBIMOJHEHUS O0YyYarOIIUMUCS
WHIUBUIYATbHBIX 3aJaHUH, TIPOEKTOB, UCCIICIOBAHUN.

Pesynbratsl 00yuenusi no | Popmupyembie OueHoYHbIE CPeICTBA 10
y4eOHO# JUCHUIIMHE KOMIIETeHIIUH JAUCUMIIJIMHE

Ywmers: Jucuunnmnaa - YCTHBIU OIPOC;

-pemaTh NpUKIIaIHbIe HaIpaBJIeHA Ha | - IpaKTUYeCKHue padboThl;

3a/1a4u B 00J1aCTH dbopmHpoBaHue - caMOCTOsITeNIbHAs paboTa;

npodeccuoOHaAbHON
NEATENbHOCTH;

3HaTh:

OCHOBHBIC TIOHSITHUS U
METObI 00paboTKH
AKCIIEPEMEHTATbHBIX
JAHHBIX, TEOPHUH BEPOSIT-
HOCTEW U MAaTEMAaTUYECKOU
CTaTUCTUKH;

OCHOBBI UHTETPAIILHOTO U
nuddepeHInaaTbHOTO
VCUUCIICHUS;

CHEAYIOMMUX OOIIHNX
151
npodeCcCUOHATBLHBIX
KOMIIETCHIIUM
[K1.2-1.3

- KOHTPOJIbHbIE PA0OTHI

IIpomexxkyTouHas
arrecTanus

JAuddepeHuupoBaHHbIN
3a4er
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