FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

VYTBEPXJIAIO:

3aBelyIOIIUI BBITYCKAIOIIEH

Kadeapon

PABOYAS ITPOT'PAMMA

aucaumInHbl 1.0.110.06 [puknagHas METpoIoTrus
st nanpasiaenus 04.03.01 Xumus

ypoBeHb bakanaBpuar

npogujib NOATOTOBKU XHUMUS

¢opma o0yueHus1 ouHas

kadeapa-pa3padoTunk TeopeTudeckas U NPUKIIAIHAS XUMUS

O. K. lllapytuna

Pabouas mporpamma cocraniena B coorBerctBuu ¢ ®I'OC BO no HanpaBieHuUIo
noarotoBku 04.03.01 Xumus, yrBepxkAEHHBIM Mpuka3oM MunoopHayku ot 17.07.2017 Ne

671

3aB.xadenpoii pazpaboTynka,

JL.XMM.H., Ipod.

Pazpabotuuk nmporpamMmel,

JOLCHT

|

1OYpry

=z
552

0 yHiBepeHTeT

CBEJIEHMS O BIIAJIEJIBLLE 31T
an: Mnsies 1. B.

.05.2023

YenssOMHCK

O. K. lllapytuna

H. B. Nuses



1. llesu u 3212494 AU CIUILIHHBI

Llenpro Kypca siBIseTCS MOJIyYEHUE TEOPETUUECKUX 3HAHUN U TPAKTUYECKUX HABBIKOB T10
pa3paloTKe, aHAIHU3Y U OLIEHKE METPOJIOTHYECKOTO 00eCIIeUeHNs KOTUYECTBEHHOTO
XUMHUYECKOI0 aHalin3a B LIEJIOM, a TaKKe (POPMUPOBAHKE MPEACTABICHHUI 00
AHAJTUTUYECKOU CIIYX)0€ MpEeANnpUATHs, OTPACIU U TOCYAapCTBa KaK 00 OpraHu30BaHHON
CUCTEME aHAIMTHYECKOTO KOHTPOJISL. 3aauu AMCHUIUIMHGL: 1. JaTh npeacraBiaeHue o
croco0ax U3MepeHusl pa3INYHbIX (PU3NUECKUX BEJIMYUH U CIIoco0ax oOecrieueHus
€IMHCTBA U3MEPEHUI. 2. 3aKpenuTh U YIITyOUTh paHee MOoJTyUYeHHbIC 3HAaHUS U3 00J1acTH
AHATUTUYECKOW XMMUU U O0LIEH METPOIOTuH, CHOPMUPOBATH CUCTEMY 0a30BbIX MOHSATUH.
3. O3HaKOMUTH C UCTOPUEH, HOPMATUBHOM 0a30ii U MEPCIEKTUBAMHU PA3BUTHS
XUMUYEeCKor MeTposioruu. 4. O3HaKOMUTH CTYJIEHTa C HOpPMaTUBHOM 0a30ii
METPOJIOTHYECKOTO 00eCTIeUeHNs U KOHTPOJIS KaueCTBa XUMUYECKOro aHanu3a. 5. Hayuuts
CTYZIEHTa OLICHUBATh U ONITUMHU3UPOBATH METPOJOTUUECKUE XaPAKTEPUCTUKN METOUK
XUMHUYECKOIO aHaIN3a, UCIIOJIb3YyEMbIX B MCCIIEOBATEIbCKUX, KOHTPOJIBHO-
AHAJIMTUYECKUX U HUCMBITATENbHBIX JIabopaTopusax. 6. HayuyuTs cTyeHTa METPOJIOTHYECKU
IPaMOTHO IUIAHUPOBATh, TPOBOAUTH U MOABOJUTH UTOTY CBOEH UCCIIEI0BATEIbCKON
paboThkl. 7. IlonyunTh HaBBIKHM pacdyeTa U 00pabOTKH Pe3yIbTaTOB aHATUTHYECKOTO
AKCIIEPUMEHTA C UCIIOJIB30BaHUEM ANEKTPOHHBIX Tabnui MS Excel.

Kparkoe conepxxanmne TUCHMILIHHbBI

MeTpoaorus XuMU4eCKOro aHajin3a — He0OXOIUMBIN JIEMEHT 00pa30BaHUs XUMHUKA.
OcHoBHBIE pa3zensl Kypca: o0Le BOIPOChl METPOJIOTUU U €€ HOpMaTUBHasl 0a3a;
MaTeMaThyecKasi CTaTUCTUKA B XUMHUYECKOM aHaJIN3€; BOMPOCHl 00eCeueHnsl KayecTBa
XMMHUYECKOTO aHalln3a; OpraHu3alvs KOHTPOJIS KauecTBa padOThl aHAITUTUYECKON
naboparopun. Kypc paccuntan Ha OIMH CEMECTpP U 3aBEPLIAETCS 3aU4ETOM. DTOT KypC
MMeeT IPAKTUYECKYIO HAIIPABJICHHOCTb, YUUT PELIaTh IPAKTUYECKUE 3aa4l METPOJIOTUN
XUMHUYECKOro aHann3a. Kypc HaunHaeTcsi ¢ pacCMOTpEHUs 00LIUX CBEAEHUH 110
METPOJIOTUH, IOHATHS (PU3HUECKAs BETMUMHA €€ BUAbl M €AUHULbI U3MEPEHMI, BOIPOCOB
o0ecriedyeHus: eAMHCTBAa U3MEPEHUN U OPraHU3allMi METPOJIOTHUECKOH CITyKObI. 3aTeM
pPacCMaTpUBAOTCA SMIIMPUYECKUE U OCHOBHBIE TEOPETUUECKHUE PACTIPEAECTICHUS
CIIy4YallHOW BEJIMYMHBI, N3y4YaIOTCS OCHOBHBIE METOABI IPOBEPKU CTATUCTUUYECKUX TUIIOTE3
Ha OCHOBE KpHUTepueB: y>-Kputepus, F-kpurepus @umepa u t-kpurepust CTbroeHTA.
Jlanee paccMaTpHUBAOTCS BOIIPOCHI PA3AEIICHUS IIOIPEITHOCTEN HA COCTABIISIOLIUE C
IIOMOILBIO POCTOTO AUCIEPCUOHHOrO aHanu3a. [lonpoOHO paccMOTpEHBI BOIPOCHI
AKCIIEPUMEHTAJILHOTO ONIPENEIICHUS TAKUX MOKa3aTeIed TOUHOCTH CTaHAAPTU30BAHHBIX
METO/IOB aHAJIN3a, KAK MIPEUN3UOHHOCTD U MPABWIBHOCTh, IPUMEHEHHUE ITUX MOKa3aTeaen
Ha IPAKTHUKE, a TAKXKE OLIEHKA HEONIPEIEICHHOCTH aHAJIN3a. boJIbIlIoe BHUMAaHUE yIECICHO
OIIepaTUBHOMY KOHTPOJIIO, KOHTPOJIKO CTAOUIIbHOCTH PE3Y/IbTAaTOB aHAIN3a U
BHYTPpUIa00paTOPHOMY KOHTPOJIIO NTOKA3aTesIel KauecTBa XMMHUUECKOTO aHaIu3a.
3aKperieHre TEOPETUUECKOTro Kypca U MpUoOpeTeHnEe NPAKTUYECKUX HaBBIKOB
IIPOU3BOAUTCA HA MPAKTUYECKUX 3aHATUAX I10 PELICHUIO KOHKPETHBIX METPOJIOIMYECKUX
3aJ1au C MCIOJIb30BAHUEM MHCTPYMEHTA AIeKTPOHHbIX Tabmuiy MS Excel.

2. Komnerenuuu odyuyarwmerocsi, opmMupyembie B pe3yJabTaTe 0CBOCHUS
AUCUMILTHHBI

[InaHupyeMsble pe3yabTaTbl OCBOEHUS | [ImaHupyeMble pe3ybTaThl




OII BO (xomnieTeH1un)

O6y‘-I€HI/I$I IO AUCLHUIIIINHE

VYK-2 CnocobeH onpenensth Kpyr 3ajad B paMKax
MOCTABJICHHOM LIeIM U BBIOMPATh ONTUMAJIbHBIE
CHOCOOBI UX PEIICHHUS, UCXOS U3 NEUCTBYIOINX

IIPABOBBIX HOPM, UMEIOIIUXCS PECYPCOB U
OTpaHUYCHUHN

3HAeT: OCHOBHBIE HOPMATUBHBIE TOKYMEHTHI,
Kacaroluecs o0ecrneueHns eMHCTBAa U3MEPEHHH U
KaueCTBa KOJIMYECTBEHHOIO XUMUYECKOTO aHAJIN3a
'YMeeT: IpUMEHSATh METOAUKH BBIIOJIHEHUS
W3MEPEHUH TP PEIIEHUN METPOJIOTMUECKUX 3a/1ay,
BO3HUKAIOIIUX B MpoLiecce AeSTENbHOCTH
QHAJIUTHYECKON JIAOOPAaTOPHH, COITIACHO
HOpPMAaTHUBHBIM JIOKyMEHTaM

MeeT NpakTUYECKUI ONBIT: IPOBEACHUS
METPOJIOTMUECKUX UCCIIEJOBAHUN METOAUKHI
BBITNIOJIHEHNS U3MEPEHUI JUIs1 €€ aTTeCTallu

[1K-2 CnocoGeH ocymiecTBiIsTh KOHTPOJIb Ka4eCTBa,
CBIPbsI, KOMIIOHEHTOB U BBITYCKaeMO MPOAYKIIUU
XUMHNYECKOI'O HAa3HAUYCHU A

3HaeT: OCHOBHBIE TPUEMBI METPOJIOTHYECKOM
00paboTKH pe3ynbTaTOB KOJUYECTBEHHOTO
XMMHUYECKOTO aHaJIN3a

'YMeeT: IpOBOJUTH METPOJIOTUYECKYIO 00pabOTKY
HKCIIEPUMEHTAJIbHBIX JAHHBIX B 3JIEKTPOHHBIX
Ta0IHIIaX, UCTIONIBb3YS TPOTrPAMMHOE 00ECTICUECHUE
lMeeT mpakTUYeCKH OMBIT: COCTABICHHS OTYETOB
1 IIPOTOKOJIOB KOHTPOJIA Ka4€CTBa MMPOAYKIIUN B
3a1aHHOl hopme

3. Mecro nucuuniunbl B ctpykrype OII BO

[TepeveHp NpeaIIECTBYOMUX TUCIUILINH,
BUJIOB paboT y4eOHOTro IyIaHa

[lepedeHs MOCIETYONUX AUCITUTLTHH,
BUJIOB paboT

AHaMTHYECKas XUMHS

XUMUYeCKHUE METOABI KOHTPOJIS KaueCTBa 0OBEKTOB
OKpY>KaroIleu cpebl,
MoJteKysipHast CIIEKTPOCKOIHUS

Tpe6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XO,Z[I/IMBIM
IIpu OCBOCHUU ,ZI.’:IHHOfI JAUCTUITIINHBI 1 HpI/I06p€T€HHBIM B PC3YJILTATC OCBOCHUA

MPEAMIECTBYONTUX JUCITUATIIIAH:

Hucuunimza

TpeboBanus

AHanuTHYECKasT XUMHUS

3HaeT: pacueTHbIC U TpaprueCcKue METOIbI PELIICHHUS
TUIIOBBIX 3a/1a4 aHAJTUTHUYECKON XUMUH,
METPOJIOTMYECKHE OCHOBBI XMMHUYECKOTO aHaJIN3a,
IIPAKTUKY I'PaBUMETPUYECKOTO,
TUTPUMETPUUECKOTO, KHHETHUECKOTO,
JIEKTPOXUMHUYECKOT0, XpOMATOrpauueckoro u
CHEKTPOCKOIIMYECKOTO METOJIOB aHAJIN3a, IPUHLIUIIBI
CTPYKTYpPUPOBAHUS OTYETA 10 UCCIIENOBAHUAM,
CBSI3aHHBIM C aHAJIUTUUECKUM OIPEJICTICHUEM,
OCHOBHbIE TPEOOBaHMS K €r0 HallMCAHUIO, OCHOBBI
XUMHAYECKUX U (PU3UKO-XUMHUYECKUX METOIOB
aHaIM3a YMEET: OLICHUBATh IPUTOHOCTD U
TT0CTOBEPHOCTh METOIMKH aHaJIN3a, 00pabaThIBaTh
pE3yibTaThl aHAIN3a B COOTBETCTBUH C
aTTECTOBAaHHOW METOAMKOM, BBIOpAaTh XUMUYECKUN
Wi GU3UKO-XUMHUUECKUNA METO]l aHaJIu3a B
COOTBETCTBUH C 0COOCHHOCTBIO O0BEKTA
VCCJIEJOBAHHUS, COCTABIIATH OTUET O PE3YJIbTaTax

paboThl B aHAJIMTUYECKON J1a00paTOpuu U




KOPPEKTHO NPEACTaBIATh PE3yabTaT
QHAJIMTUYECKOTO OTIPEENICHNS, SKCTIEPUMEHTAIBHO
peaIn30BaTh MPOIKCHh METOMKY aHain3a meer
NPaKTHYECKHUH OIBIT: PEIICHNS TUIIOBBIX 334
AQHAJIMTHUYECKON XUMHUH, OObSICHEHHS
QHAJMTUYECKUX CHUTHAJIOB M BAIUIALNI METOUK
aHasn3a, MPOBEACHUS CTATUCTUYECKON 00paboTKH 1
KOPPEKTHOTO MPECTABICHHUS aHATUTHIECKHUX
PC3YJIBTATOB, UCIIOJIB30BAHNUA XUMUUYCCKUX U
(U3UKO-XMMUUECKUX METOAOB aHAIN3A JUIS
PCIICHNA UCCICHAOBATCIBCKHUX U TEXHOJIOTNICCKUX
3a/1a4, 0OpaleHus ¢ 1abopaTopHO U MEPHOM
HOCYHOﬁ, AHAJIUTUYCCKHUMU BECaMU, CTaHAAPTHBIMU
QHAJMTUYECKUMH IPUOOpamMu

4. O0bém 1 BUABI yUeOHOI padoOTHI

OO6mmas Tpya10eMKOCTb JUCIHUILUIMHBI cocTaBisgeT 3 3.e., 108 4., 54,25 4.

KOHTAKTHOUW pabOThI

Pacnpenenenue no cemecrpam
N Bcero B Jacax
Bun yuebuoid padots: 4acoB Howmep cemectpa
5

OO61mas Tpyao€MKOCTh AUCIUTIITMHBI 108 108

AyoumopHvie 3auamusi: 48 48
Jlexuuu (JI) 32 32
[IpakTrdeckue 3aHATHS, CEMUHAPHI U (W) IPYTHE BUIBI

ayauTopHbIX 3aHaTuil (I13) 16 16
JIabopatopubie padoTsI (JIP) 0 0

Camocmosmenvras paboma (CPC) 53,75 53,75
Brimonnenne noManrHux 3agaHui 20 20
[ToxroroBka k 3adery 13,75 13.75
[TonroroBka Kk KOHTPOJIBHBIM paboTam 20 20

KoHcynpranyy u npoMexyTO4Hast aTTeCTalus 6,25 6,25

Bu koHTpoJIs (3a4eT, 1ud.3a4eT, SK3aMeH ) - 3a4eT

5. ConepkaHue TUCHMIIIMHBI

O0beM ayIUTOPHBIX 3aHITHIA MO BHIAM
pajzgena HanmenoBanue pasienoB AUCHUILUIMHbI B yacax
Bcero JI 113 JIP
1 |OGmme BonpoCckl METPOJIOTUU 6 4 2 0
2 |MaremaTHyecKasl CTAaTHCTHKA B XMMHUYECKOM aHaJIM3€ 24 14 10 0
3  |ObGecneyenne KauyecTBa XUMHUYECKOIO aHAIN3a 10 8 2 0
4 Opraau3anys KOHTPOJIS Ka4ecTBa PabOThI 3 6 ) 0
aHATUTHYECKOH JTabopaTopun

5.1. Jlekuum




No

JICKIIMH

No
paszenal

HanmenoBanue uimm KpaTKO€ COACPKAHUEC JICKIIMOHHOT'O 3aHATHA

Kon-
BO
4acoB

[Tpeamer u 3anaun metposnoruud. OCHOBHbBIE MPUHLUIIBI H3MepeHuid. OO1ue
BOIIPOCHI TEOPUH U3MEPEeHHN. DU3NYECKHE BEIMUNHBI. DTATOHBI (PU3UIECKUX
BenuMH. CpecTBa U3MEPEHUs U UX KiacCU(UKaIUs, MOTPEITHOCTH CPENICTB
n3Mepenus. [lepenada pasmepoB HU3NUECKUX BEITHYUH.

KonnuecTBeHHBIN XUMUYECKHUI aHaIM3 0COOCHHOCTH ero MeTposiorur. OCHOBHbBIE
[MOHATHS, TEPMUHBI U ONPEIEIICHUS XUMUYECKOW METPOJIOTUU: TTOIPEIIHOCTb,
BOCIIPOU3BOIMMOCTb, MPABHIIBHOCTh, TOUHOCTh. MeTposorndeckast ciryx0a
Poccun. MexayHapogHbie METPOJIIOTUYECKHAE OPraHU3alUu.

DJeMEeHThI MaTeMaTHUECKOW CTATUCTUKH B XUMUYECKHX METOJIaX aHaIn3a.
OCHOBHBIE TIOHATHS MATEMAaTUIECKON CTAaTUCTUKU. | eHepaibHast COBOKYITHOCTH H
BbIOOpKa. CTatucTrdyeckue Moaenu. OleHKa mapaMmeTpoB TeHepaTbHON
COBOKYITHOCTH T10 BbIOOpKe. CBO¥CTBa O1IeHOK. OnMucaTeIbHbIE CTATUCTHKU
BBIOOPKH.

Pesynprar aHanu3a Kak cily4aiiHas BeauurHa. OCHOBHBIE BUIBI PACIIPEIEICHUS
CIy4alHbIX BeJIM4MH. HopManbHOE pacipeneneHue ciry4aiHOM BEJIMYNHBI.
Pacnpenenenue Ilyaccona. Pactipenenenue Ctetonenrta. Pactipenenenue @uiepa.
Xu2 — pacnipenenenue. JIornopManbHOe pacnpeaeneHue. PaBHomepHoe
pacnpezeieHue.

Cuctemarnueckre morpentHocTy n3mepenuii. Knaccuduxarus u mpuarHbI
BO3HUKHOBEHUS CUCTEMAaTUYECKUX MOTPENIHOCTEN. PacueTHbIN crioco0 oreHKH
CHCTEMaTUYECKUX MOTPEIIHOCTEN MONpaBoK. BeIsBIEHHE CUCTEMATHYECKOM
[MOIPEIIHOCTH.

Teopus omMOOK B MPUMEHEHUH K 00pabOTKE pe3ynbTaToB. 3aKOH CI0KEHUS
MOTPEHIHOCTEN. 3aKOH HAKOIUIEHHs orpemHnocteil. CiencTBus U3 3aK0Ha
HAKOIUICHM IIOIPEIIHOCTEN. [ eoMeTpruyeckas HHTEpIIpETalns 3aKOHA CIIOKEHUs
norpemHocTel. CyMMHpoBaHHUE CIy4yallHOW U CUCTEMAaTU4YECKON MOrPEITHOCTEN.

CraTUCTHUYECKHE TUTIOTE3bl U UX MpoBepka. CTaTUCTHYECKUE TUTIOTE3bl. YPOBEHB
3HauUMOCTH. OJJHOCTOPOHHHE U JIByCTOPOHHUE CTATHCTUYECKHE KPUTCPHH.
Bri0op ypoBHs 3HaunMocTH. O1ieHKa OJU30CTH HaOMI0IaeMOro pacipeeeHus K
HOPMaJIbHOMY pachpeesieHHI0. MeTo bl HCKITFOUEeHHUS BBIOPOCOB (TPyObIX
omn0ok). CpaBHEeHHE JIByX (HECKOIBKUX) aucnepcuil. CpaBHEHHUE IBYX CPETHUX
pe3ynbratoB. CpaBHEHUE CPETHETO PE3YIIbTaTa C U3BECTHBIM.

JlucniepcuonHbIi aHanu3. CiiokeHue norpemnoctei. [IpuHiun npenedpexeHus
MaJIbIMU TIorpenrHocTIMHA. OTHO(MAKTOPHBIN TUCTICPCUOHHBIN aHAIN3.
J[ByX(haKTOpHBINA TUCTIEPCUOHHBINA aHan3. OOIIMe TPUHIIUIIHI TITIAHUPOBAHMS
(aKTOPHBIX IKCTIEPUMEHTOB

Koppensuuonnsrii ananus. [IpoBepka B3auMOCBS3H IBYX (PU3NYECKUX BEIUYUH.
PerpeccrnonHbIil aHanu3. YIPOILIEHHbIE BAPUAHTHI PETPECCUOHHOTO aHAJIN3A.
[IpuHIMTT HaUMEHbBLINX KBaipaToB. Cllydau HEBBIMOJHEHHUSI OCHOBHBIX
MPEANOIOKEHNA. AHAIN3 OCTaTKOB

10

MeTposiornueckre 1 HOpMaTUBHBIE ACTIEKTHI pa3padOTKU METOIUKU
KOJIMYECTBEHHOTO XMMUYECKOTO aHaJIN3a. DTarbl pa3paboTKU U aTTeCTalluu
METOMKHU. MeTpoistorndeckas sKkcreprusa u Hajgzop MBU.

11

MeTponoruyecKkie XapakTepUCTUKU B aHAIUTUYECKOM KOHTposie. OCHOBHbBIE
TEPMUHBI U onpeiesieHns. [1orpemHocTs 1 HEONPEAEIEHHOCTD PE3YIBTaTOB
W3MEPEHUN U TPUYMHBI UX BOSHUKHOBCHUSL.

12

OLIGHKa MPECHU3NOHHOCTH MCTOAUKHU BBITIOJITHCHU A HSMGPGHHﬁ. Anr OPHUTMbIL
OIMPCACIICHUA IoKa3areseu MMOBTOPACMOCTHU U BOCIIPOU3BOANMOCTH METOAUK.
OL[GHKa MPaBUJIBHOCTU U TOYHOCTH MCTOAUKHU BBITIOJITHCHUA H3MepeHHﬁ.
AJ'IFOpI/ITMBI OIpPEACIICHUSA MoKa3areje TOUHOCTH U MMPAaBUJIBbHOCTU MECTOIUK

(meTona).




13

Opranu3zanys KOHTPOJISl KauecTBa pabOThl aHATTUTUYECKOH J1abopaTopuu.
MenemxkMeHT 1adoparopun Buapl koHTposist. OnepaTUBHBIN KOHTPOJIb
MOBTOPsiIEMOCTH (cxonuMocTu). OnepaTuBHBIN KOHTPOJIb BHYTPHIA00paTOPHOM
MPEeUU3UOHHOCTH. ONepaTuBHbIN KOHTPOJIb TOYHOCTH PE3yIbTaTOB aHAIH3a.

14

KoHTpOoITb CTaOMIIBHOCTH METPOJIOTHUECKHUX XapAKTEPUCTHK C TTIOMOIIBIO
KOHTPOJIBHBIX KapT. O01IMe NPUHLIMIIBI IPUMEHEHUS! KOHTPOJIBHBIX KapT.
KonTponbsasie kapTs! Lllyxapra. KOHTpONbHBIE KapThl KYMYJISITHBHBIX CYMM.
KomnbrorepHoe obecnieuenne KoHTpods. JlaboparopHble HHPOPMAITMOHHBIE
MeHexMeHT-cucteMbl (JIMMC).

15

MGTPOHOFI/I‘IGCKOG o0OecreueHrne KOJIMYECTBEHHOTO XUMUYSCKOTO aHaIH3a.
CpeI[CTBa I/I3MepeHI/II>'I " UX IIOBEpPKaA. HcneiTaTensHoE O60py,E[OBaHI/Ie " €ro
aTTeCTalus. CTaHI[apTHI)IC 06pa3u1)1 M aTTECTOBAaHHBLIC CMECH COCTaBa U CBOMCTB
BCILICCTB U MATCPUAJIOB.

5.2. IlpakTHyecKne 3aHATUS, CEMUHAPBI

Ne
3aHATHSA

Ne

paznena

HanmenoBanue uim KpaTKOC COACPIKAHUC MPAKTUYCCKOIO 3aHATHA, CCMUHApa

Koi-
BO
4acoB

OCHOBHBIE CTaTUCTHYECKUE (PYHKIMH UCTIONBE3YEMbIE B METPOJIOTHH U 00IIIHE
cBeneHus o HajcTpoiike «Ilakera aHanu3a» U OUOIMOTEKE CTATUCTUYECKUX
¢byukuit MS Excel

Vcnionb3oBaHue 31eKTpOHHBIX Tabnui Excel 11t mocTpoeHns 0CHOBHBIX
pacnpezeneHni ciydaiiabix BennunH (HopmaneHoe pacnipenenenue,
pacrpenienieHue Xu-KBapar, pacrnpenenenne CTbrofeHTa, paclpeieieHne
dumiepa).

Vcnionb30BaHue eKTPOHHBIX Tabaui Excel 11 reHepanuu ciryyailHbIX 4uce.
CriocoObl MOCTPOEHUS YaCTOTHBIX TUCTOrpaMM. IIpoBepka runores o Buze
reHEepaJbHON COBOKYITHOCTH C MCIOJIb30BAHUEM KpuTepus contacus [Tupcona.

CrarucTiueckue THIoTe3bl IpH 00paboTKe pe3yabTaTOB KOJIMYECTBEHHOIO
XMMHUYECKOTO aHaJIM3a U METOIbI MX npoBepku. MucTpymenTsl MS Excel.

Jlucniepcuonnslii ananu3. Mactpymentsl MS Excel

KoppensiunoHHslii u perpecconHbli ananu3. Mactpymentsl MS Excel

a9 ||l ~
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PacdyeT METPOIOrMYeCKUX XapaKTEPUCTUK METOIUK KOJIMYECTBEHHOIO aHAJIN3A.
MojenupoBaHue Ha KOMIIBIOTEPE.

[NCR O I \O N B \S)

BHyTpuiadopaTopHbIil KOHTPOJIb Kaue€CTBA KOJIMYECTBEHHOIO XUMUYECKOTO
aHanu3a. KoHTposb cTaOUIBHOCTH METPOIIOTMYECKUX XapAKTEPUCTUK C IIOMOIIBIO
KOHTPOJIbHBIX KapT. MoenupoBaHue Ha KOMIIbIOTEpE.

5.3. JlaboparopHbie padoThI

He npenycmorpeHsl

5.4. CamocrosiTeqibHasi padoTa CTyIeHTA

Brimonuenue CPC

Cnucok JmTepaTypsl (C yKa3aHHEM
ITogsunx CPC paszenos, ras, CTpaHull) / cchuika Ha  (CemecTp

peCypcC

Koi-
BO
JacOB

BrimonHeHne TOMaIIHuX 3aJaHui

1. Makaposa, H. B. Craructuka B Excel
[Texct] yueb. mocoOue amsi By30B IO
cneruanbHocty 061700 "Craructuka" u ap.
crnenuransbHocTaM H. B. Makaposa, B. .

20




Tpodumer. - M.: ®UHAHCHI U CTATUCTHUKA,
2001. (In. 1. c. 7-17,T'n. 2. c. 23-34, T'n. 6. c.
113-187, I'm. 7-10. ¢. 191-222, I'n. 11-12. c.
227-240) 2. bypnaesa, D. I. O6paboTka u
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6. ®oH1 OLIEHOYHBIX CPEICTB AJIfA MPOBEACHUS TEKYIIer0o KOHTPOJIA yCIIeBaeMOCTH,
NMPOMEKYTOYHOM aTTeCTalluu

KonTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOMN MPOrPaMMbl OCYIIIECTBIISCTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOM JIeSITENILHOCTH 00yYarOIUXCHl.

6.1. KouTpoabusbie meponpusitus (KM)

No | Ce-
KM mectp

Bung
KOHTPOJIS

HazBauue
KOHTPOJIBHOTO
MEPONPUATHUSI

Bec

Makc.
Oamt

HOpHI[OK Ha4YHUCJICHUS 0allJIoB

Yau-
THIBA-
ercs

B ITA

Texymni
KOHTPOJIb

KontponbpHas
paborta Nel

0,09

5 6amnoB: OOy4aromuiicst BEIIOIHUI paboTy
0e3 omMOOK M HEJIOYETOB B 00beMe He MEHBIIIE,
qeM OBbLITIO OCBEIIEHO Ha JIEKITMOHHBIX
3aHATHSX.

4 6asma: OOydaroUuiics BBITOTHII paboTy
MMOJTHOCTHIO, B 00bEME HE MEHBIIIE, YeM OBLIO
OCBEIIICHO HA JICKIIMOHHBIX 3aHATUSAX, HO
JTOMYCTUJ B HEW He Oosiee 0HOM HerpyOoid
OIITMOKHU ¥ OTHOTO HEJ0YeTa, WK He Ooee
JIBYX HEJI0YCTOB.

3 6amna: OOy4aronuiicss MpaBUIBLHO BBITIOTHILT
He MeHee 2/3 Bcell paboThl W/UiH JOMYCTHIT HE
Oosee oiHOM rpy0OOoit OITMOKH U IBYX
HEI0YCTOB.

2 Gamna: OOy4aroImUNCs TPABUIBHO BBITTOTHUII
MeHee 2/3 Bcel paboThl /WA JOMYCTUI Oosee
OJTHOY TpyOOii OMIMOKU U ABYX HEIOYETOB.

1 6amr: OOyJaronIuiics: JOMYCTHIT YHUCTIO
OIIMOOK U HEIOUETOB MPEBOCXOSAIIEE HOPMY,
[IPH KOTOPOH MOXKET OBITh BBICTABJICHA OIICHKA
«2 Gammay.

0 0ammoB: Pabora He caHa.

3a4CT

Texymni
KOHTPOJIb

KontponpHas
pabora Ne2

0,09

5 6annoB: OOyuarouuiics BBIOIHUI padboTy
0e3 oIIMOOK M HEIOYETOB B 00beME HE MEHBIIIE,
yeM ObLIIO OCBEILEHO Ha JIEKIIMOHHBIX
3aHATUSIX.

4 Oamta: OOy4aromuiics BBITOIHUI paboTy
[OJHOCTBIO, B 00beMe He MEHbIIIE, YeM ObLIO
OCBEIIEHO Ha JICKIIMOHHBIX 3aHATHSX, HO
NOITYCTHJI B HEll He Oosiee olHOM Herpy0oit
omMOKH ¥ OTHOTO HEJ04eTa, TN He Ooee
TIBYX HEJI0OYETOB.

3 6anna: OOyuaronuiicss NPaBUIbLHO BBITOTHII
He MeHee 2/3 Bcel paOoThl /WU JIOMYCTUI HE
0oJsiee ofHOM rpy0Oif OIITMOKHU U ABYX
HEI0YETOB.

2 Oasuta: OOy4aromuics IPaBUIBHO BBITOTHUI
MeHee 2/3 Bceil paboThl n/uinu AOmycTHI Ooee
OJTHOM Tpy0Oi OIITMOKY U ABYX HEIOYETOB.

1 6amn: OGyyarouuiics JOMYCTHIT YUCIO
OmMOOK M HEIOYETOB MPEBOCXOIAIIEEC HOPMY,
pU KOTOPOM MOXKET OBITh BHICTaBJIEHA OLICHKA

3a4CT




«2 Gayutay.
0 0amroB: Pabora He cnaHa.

Texymmii
KOHTPOJIb

KonTponbsHas
pabota Ne3

0,09

5 6annoB: OOyuarouiics: BBIOIHUI paboTy
0e3 oIIMOOK M HEIOYETOB B 00beME HE MEHBIIIC,
eM ObIIO OCBEIIEHO HA JIEKIIMOHHBIX
3aHATHUSIX.

4 Gata: OOy4aromuiics BbITOIHUI paboTy
MOJTHOCTBIO, B 00beMe He MEHbIIIE, YeM ObLIO
OCBEIICHO Ha JICKIIMOHHBIX 3aHATHSX, HO
TOTTYCTHII B HEll He Oojiee oIHOM Herpy0oit
OImMOKH ¥ OTHOTO HEJ04eTa, TN He Oolee
TIBYX HEJI0OYETOB.

3 Gamra: OOy4JaronIMiicss TPaBUIIHHO BBHITTOTHUI
He MeHee 2/3 Bcel paboThl /HITH JIOTTYCTUI HE
0oJsiee OHOM TPy0Oif OIITMOKHU U IBYX
HEI0YETOB.

2 6amna: OO0yJarouuics MpaBUIbHO BBITIOTHIIT
MeHee 2/3 Bceil paboThl n/uinu AomycTHi1 6onee
OJTHOM Tpy0O¥ OITMOKY U ABYX HEIOYETOB.

1 6amn: OGyyarouuiics JOMYCTHIT YUCIIO
OmMOOK M HETOYETOB MPEBOCXOIAIIEE HOPMY,
[pU KOTOPOM MOXKET OBITh BHICTABJIEHA OLICHKA
«2 Gannay.

0 6amnoB: Pabota He cnaHa.

3a4CT

Texymni
KOHTPOJIb

KontponbpHas
pabora Ned

0,09

5 6amnoB: OOyyaromuiicst BEIIOIHUI padoTy
0e3 OIIMOOK U HEJIOUETOB B 00beMe HE MEHBIIIE,
yeM ObLIO OCBEIICHO Ha JIEKIIMOHHBIX
BaHATHUSIX.

4 6asna: OOydaroUuiics BBITOTHUI paboTy
MOJTHOCTBIO, B 00beMe He MEHBIIIE, 4eM ObLIO
OCBEIL[EHO Ha JIEKIIMOHHBIX 3aHATHSX, HO
JTOMYCTUJI B HEW He Oosiee OHOM Herpyooit
OoLIMOKH ¥ OTHOTO HEeJ0UeTa, MU He Oolee
TIBYX HEJIOYETOB.

3 6amta: OOyyaromMics MPaBUIIBHO BBITOJIHUI
He MeHee 2/3 Bcell paboThl W/UiH JOMTYCTHIT HE
Oosiee 01HOM rpy0oii OIMOKH U IBYX
HEI0YETOB.

2 6ayna: OOyyaronuiics IPaBUIIbHO BBITTOIHUI
MeHee 2/3 Bcel paboThl /WA JOMYCTUI Oosee
OIHOM rpy0oii OIMOKM U IBYX HEJ0YETOB.

1 6ann: O6y4aromuics AOMYCTUIT YUCIIO
OLIMOOK M HEI0YETOB MPEBOCXOIAIIIEE HOPMY,
MPU KOTOPOH MOXKET OBITH BHICTABJIEHA OIICHKA
«2 Ganmay.

0 Oammos: Pabora He caHa.

3a4CT

Texymni
KOHTPOJIb

JomarirHee
3aganue Nel

0,09

5 6anoB: 3ajaHNE BBIIIOJHEHO MTPaBUIIBHO U B
MMOJITHOM 00BbeME, TIOJTyYCHBI BEPHBIC PACUCTHBIC
(dhopMyIIBI ¥ YHMCIICHHBIE pe3yabTaThl. Her
OIMOOK B JIOTUYECKUX PACCYKICHUSIX.
OOyJaronuiicst Tokas3al MOJHBIH 00heM
3HAHUM, YMEHHUI B OCBOCHUU MTPONAEHHBIX TEM
W IPUMEHEHHUE MX Ha MPAKTUKE.

4 6anna: 3a1aHKe BHITTOJTHEHO MPABUIILHO U B
MOJTHOM 00BEeMe, MOTyYCHBI BEPHBIC pPacueTHBIC
(hOpPMYJIBI ¥ YUCIICHHBIE PE3YyIIbTaTHhI.

3a4CT




JlonymieHa ofjHa OIMOKa WK IBa-TPU
HEeIoueTa.

3 Gamna: 3ajaHUE BBIMIOJIHEHO HE B TIOTHOM
oobeme. [TomyueHbI B MPUHIINATIE BEPHBIE
pacueTHbIe (HOPMYIIBI, HO HE YUYUTHIBAIOIIUE
ocoOeHHOCTeH perraemMoit 3agauu. JlomyeHsl
OoJiee OIHOM OMMOKH WK Oosiee ABYyX-Tpex
HEJIOYETOB.

2 6ayna: OOy4aronuiics MPaBUIIBHO BBITIOIHUI
MeHee 2/3 Bcel paboThl /WA JOMYCTHI Oosee
OJTHOU TpyOOi OMIMOKH U ABYX HEIOYETOB.

1 Oawr: 3amaHue BBIIOJIHEHO HE IIOJIHOCTBIO.
Jlonymiensl rpyObie omuoku. Pabora
BBITTOJIHEHA HE CAMOCTOSITEIIHLHO.

0 6amoB: 3agaHue HE CIAHO.

Texymni
KOHTPOJIb

JomarirHee
3aganue No2

0,09

5 6amoB: 3agaHue BBHITOTHEHO MPABUIIBHO U B
MMOJITHOM 00BhEME, TIOTyUCHBI BEPHBIC PACUCTHHIC
(dhopMyIIBl ¥ YKMCICHHBIE pe3ynabTaThl. Her
OIMMUOOK B IOTUYECKUX PACCYKICHUSIX.
OOyuaromuiicst mokas3al MOJHBINH 00beM
3HAHUI, YMEHUI B OCBOCHHUH MTPONICHHBIX TEM
W IPUMEHEHHUE UX Ha MPaKTUKE.

4 6anna: 3aanne BHIMOJHEHO MPABUIILHO U B
MOJTHOM 00BbeMe, MOTyUYeHbI BEpPHBIE pacueTHBIC
(hOpMYIIBI ¥ YUCIIEHHBIE PE3YyIIbTaTHhI.
Jlomy1ieHa ojjHa omMrOKa WK JBa-TPU
HEeI04eTa.

3 Gamna: 3ajaHUE BBIIIOIIHEHO HE B TIOTHOM
o0wreme. [TomydeHsl B MPUHITUTIC BEPHBIC
pacueTHbIe (HOPMYIIBI, HO HE YUYUTHIBAIOIIUE
0ocoOeHHOCTeH penraemMoit 3aaa4uu. JlomymeHsl
OoJiee O1HOM OMMOKH WM Oosiee ABYyX-Tpex
HEJI0YETOB.

2 Gara: OOy4aroIUNCs TPABIIBHO BBITTOTHUII
MeHee 2/3 Bcel paboThl /WA JOMYCTHI Oosee
OJTHOY TPyOOii OMIMOKH U ABYX HEIOYETOB.

1 Oamr: 3amaHue BBIIOJIHEHO HE IIOJIHOCTBIO.
JlomymieHs! rpyoOblie omnbdku. Pabora
BBITIOJITHEHA HE CAMOCTOSITEIHHO.

0 GamnoB: 3agaHue HE CIAHO.

3a4CT

Texymnmi
KOHTPOJIb

Jlomarraee
3aganue Ne3

0,09

5 6amnoB: 3agaHue BBHITOTHEHO MPABUIIBHO U B
[OJTHOM 00BbEMeE, MOJTyUYEHbl BEpHBIE pacueTHbIE
(dbopMyIBl ¥ YKCICHHBIE pe3yabTaThl. Her
OLIMOOK B JIOTUYECKUX PACCYXKACHUSX.
OOyuaromuiicst mokasal MOJHBIH 00beM
3HAHUM, YMEHUI B OCBOCHHUH ITPOMICHHBIX TEM
W IPUMEHEHHUE UX Ha MPaKTUKe.

4 Ganna: 3a1aHKe BBIMOJHEHO MPABUIILHO U B
[OJTHOM 00BbeMe, MOJTy4YeHbl BEPHbIE PacUeTHBIE
(hopMyJIbl ¥ UUCIIEHHBIE PE3YJIbTaThI.
Jlomy1ieHa ofHa omuOKa WK JBa-TpU
Hejo4ueTa.

3 Gamnna: 3ajaHUE BBIIIOIHEHO HE B TIOTHOM
o0beme. [lomyueHbl B IPUHIIUIIE BEPHBIE
pacueTHbIe (HOPMYIIbI, HO HE YUYUTHIBAIOIIUE

0coOEHHOCTEH perraemMoit 3agauu. JlomymieHsl

3a4CT




OoJiee O1HOM OMIMOKH WK Oosiee ABYyX-Tpex
HEJIOYETOB.

2 6ayna: OOydaronuiics: MPaBUIIBHO BBITIOIHUI
MeHee 2/3 Bcel paboThl /WA JOMYCTHI Oosee
OJTHOY TPyOOi OIIMOKH U JABYX HEIOYETOB.

1 Oawr: 3amaHue BBIIOJIHEHO HE IIOJIHOCTBIO.
Jlonyuiensl rpyObie omuoku. Pabora
BBITTOJIHEHA HE CAMOCTOSITEIIHHO.

0 6amnoB: 3agaHue HE CAAHO.

Texymni
KOHTPOJIb

JomarrHee
3aganue Ned

0,09

5 6amnoB: 3agaHue BBHITOTHEHO MPABUIIBHO U B
MMOJITHOM 00BhEME, TIOTyUYCHBI BEPHBIC PACUCTHBIC
(dhopMyIIBl ¥ YKCIICHHBIE pe3yabTaThl. Her
OIMMUOOK B IOTUYECKUX PACCYKICHUSIX.
OO0yuJaromuiicst mokas3al MOJHBIH 00beM
3HAHUI, YMEHHUI B OCBOCHHUH MIPONICHHBIX TEM
W IPUMEHEHHUE UX Ha MPaKTUKE.

4 6anna: 3aanne BHIMOJTHEHO MPABUIILHO U B
MOJTHOM 00BeMe, MOTyUYeHbI BEpPHBIE pPacueTHBIC
(hOpMYIIBI ¥ YUCIIEHHBIE PE3yIbTaTHhI.
Jlomy1ieHa ojjHa omMOKa WK JBa-TPU
HEeJI04eTa.

3 Gamna: 3ajaHuE BBIIIOIIHEHO HE B TIOTHOM
o0wreme. [TomydeHsl B MPUHITUTIC BEPHBIC
pacueTHbIe (HOPMYIIBI, HO HE YUYUTHIBAIOIIUE
0coOeHHOCTEeH penraemMoit 3aaa4uu. JlomymeHsl
6oJiee O1HOM OMMOKH WM Ooiee ABYyX-Tpex
HEI0YETOB.

2 Gama: OOy4aromUNCs TPABIIBHO BBITTOTHUII
MeHee 2/3 Bcel paboThl /WA JOMYCTHI Oosee
OJTHOY TpyOOii OMIMOKH U ABYX HEIOYETOB.

1 Oamr: 3amaHue BBIIOIHEHO HE IIOJIHOCTBIO.
JlomymieHs! rpyoblie omnbdku. Pabora
BBITIOJITHEHA HE CAMOCTOSITEIHHO.

0 GamnoB: 3agaHue HE CIAHO.

3a4CT

Texymni
KOHTPOJIb

JlomarrHee
3aganue Nes

0,09

5 6amnoB: 3agaHue BBHITOTHEHO MPABUIIBHO U B
MOJTHOM 00BEeMe, MOJTyYICHBI BEPHBIC pPacueTHBIC
(dbopMyIBl ¥ YKCICHHBIE pe3yabTaThl. Her
OIMOOK B JIOTHYECKUX PACCYKICHUSX.
OOyuaromuiicst mokasal MOJHBIH 00beM
3HAHUM, YMEHUI B OCBOCHHUH IIPOMICHHBIX TEM
W IPUMEHEHHUE UX Ha MPaKTUKe.

4 Ganna: 3a1aHKe BBIMOJHEHO MPABUIILHO U B
MOTHOM 00BbeMe, MOTyUYeHbI BEpHBIE pacueTHbIC
(hopMyIIBI ¥ YHUCIICHHBIE PE3YJIbTaThI.
Jlomy1ieHa ofjHa omuOKa WK JBa-TpU
HeoueTa.

3 Gamnna: 3ajaHUE BBIIIOIHEHO HE B TIOTHOM
oobeme. [ToydeHbl B MPUHITUIIC BEPHBIC
pacueTHbIe (HOPMYIIbI, HO HE YUYUTHIBAIOIIUE
ocoOeHHOCTel perraemMoit 3agauu. JlomyeHsl
OoJiee O1HOM OmMOKK WM Ooiee ABYyX-Tpex
HEI0YCTOB.

2 Gamna: OOy4aromUNCs TPABUIBHO BBITTOTHUI
MeHee 2/3 Bcel paboThl /WA JOMYCTUI Oosee
OJTHOY TpyOOii OMMOKH U ABYX HEIOYETOB.

1 Oamr: 3amaHue BBIIOJIHEHO HE IIOJIHOCTBIO.

3a4CT




Jlonymiensl rpyObie omuoku. Pabora
BBIIIOJIHEHA HE CAMOCTOSTEIIBHO.
0 6amnoB: 3agaHue He CAAHO.

10

Texymmii
KOHTPOJIb

[IpakTnueckue
3aHATUSA

0,19

24

[TocemaemocTh npakTHueckoro 3ausaTus: 0 — 8
6aya. (16amt — mpucyTcTBOBa Ha 3aHITHH;
0aJI0B — OTCYTCTBOBAJI HA 3aHATHH).
BrImoHeHIEe pacyeTHOTO 3a[aHus Ha 3aHATHU:
0 — 8 Gamna. (1 6amn — pacueTHOE 3a/1aHUE
BHIMTOTHIT; () OaJIOB — pacyeTHOE 3aaHHe He
BBITTOJTHIIT ).

HHTepakTUBHOE B3auMOecTBUE (padoTa y
TTOCKH, BOIIPOCHI-OTBETHI, pabOTa B MUHH-
rpynme u T.10.): 0 — 8 6ayma. (1 6amr — padoran
Ha 3aHATUH Y JIOCKU W/MIIU y4acTBOBAJ B
00CYXJIEHHH BOTIPOCOB, BOSHUKAIOIINX B
TEUeHHUE 3aHATHUS, /WM y4acTBOBAI B paboTe
MUHH-TPYIII TIPU PEIICHUH PaCYeTHBIX
3aganuii; 0 6aIoB — He MPUHUMAJT yyacTHe B
[IPOBEJICHUU 3aHSITHS).

3a4CT

11

ITpome-
JKyTOYHAas

arTcCTanus

3auer

4 Gamta: OOy4daromuics IpaBUIbHO OTBETHI
Ha TeopeTHyecKue Borpockl. OTBETHII Ha
OOJIBIITMHCTBO JOTOTHUTEIBHBIX BOITPOCOB.

3 6amna: O6yyaromuiicsi ¢ HEOOMBIIMMHU
HETOYHOCTSIMU OTBETHJI HA TEOPETUIECKHE
BONpPOCHl. OTBETHII Ha OONBIIMHCTBO
TOTIOJTHUTEBHBIX BOITPOCOB.

2 6asna: OOydarouiics Aain He MOJIHbIE
OTBETHI Ha TEOPETUYECKUE BONPOCHL. [Ipn
OTBETaxX Ha JIOMOJHUTEIbHbIE BOMPOCH! ObLTH
JIOIYIIEHbI TPyOble OLIMOKH.

1 6amn: OGyyaronuiics npy OTBETE Ha
TEOPETHYECKUE BOMPOCH IPOJEMOHCTPUPOBAI
HEJOCTATOYHBIM YPOBEHb 3HAHUN U YMEHUH B
pamkax ydeOHoro marepuana. He orBeTmit Ha
OOJIBIIIMHCTBO JOMOIHUTEIBHBIX BOIIPOCOB.

0 6amnoB: OOy4JaroIIMiics HE SIBUJICS HA 3a4eT.

3a4CT

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS

MPOMEKYTOUHON
aTTecTaluu

Bun

[Ipouenypa npoBeneHus

Kpurepun
OLICHUBaHUs

KOHTpO.HBHOC MCPOIIPUATHEC HpOMC)KyTOLIHOI\/JI arTcCTanuu HE

3a4CT

ABJIsIeTCS 00s13aTeNbHBIM. PEUTHHT 1o nuciumuinae GopMupyeTcs
10 pe3yabTaTaM PEUTUHIA TEKYIIEro KOHTpos. CTyIEHT MOXKET
MOBBICUTH CBOM PEUTHHT, NMPOIIsi KOHTPOJIBHOE MEPONIPUATHE
IIPOMEKYTOYHOM aTTECTALMU - YCTHBIN OIIPOC. YCTHBIM OIPOC
IIPOBOJUTCS IO 3apaHee YTBEPKACHHBIM 3K3aMEHAIIMOHHBIM
OurneraM. busier conepKuT JBa BOIpoca: 1o JeKIIHOHHOMY
MaTepraly ¥ MaTeprually NpPakKTUYECKUX 3aHATHI. B xo1e ycTHOTrO
OIIpoca MPEIoaaBaTeb MOKET 3a/1aBaTh JOIOIHUTEIIbHbBIE
BOIPOCHI 110 OUJIETY, a TAKXKe MO APYTUM TeMaM B paMKax
IIPOrpaMMBbl TUCLMILIAHEIL.

B cooTrBeTCTBUM C
. 2.5, 2.6
[lonoxenus

6.3. ITacopt oHaa OLIEHOYHBIX CPEACTB




Komnerennun Pesynbrarsl 00yueHus

3HaAeT: OCHOBHEIC HOPMATHUBHBIE TOKYMEHTBI, KaCaroIIueCs

YK-2 oOecrieyeHns eIMHCTBA U3MEPEHUI U KaueCTBa KOJMUYECTBEHHOTO HAHHH A
XMMHWYECKOTO aHaJIN3a
'YMeeT: IpUMEHATh METOANKH BBIIOJIHEHUSI U3MEPEHUI ITPH PEIICHUN

YK-2 METPOJIOIMYECKHUX 3a]1a4, BO3HUKAIOLIMX B IPOLECCE ACITENbHOCTH  [HHHHHHHHHT [+

aHAIUTUYECKON JTabOpaTOPHH, COTNIACHO HOPMATHUBHBIM JOKYMEHTaM

VK-2 lMeeT MpakTUYECKUI OMBIT: TPOBENCHHS METPOIOTUYECKUX IAAAARARA N
- o o v T[T
VCCIIEOBAHNI METONMKY BBITIOJHEHUS U3MEPEHUM IS €€ aTTecTaluu

3HaeT: OCHOBHBIE IPUEMbI METPOJIOTHYECKONH 00pabOTKHU pe3ylbTaToB
KOJIMYECTBEHHOTO XMMUYECKOTO aHAJIN3a

_|._

[1K-2

YMeeT: POBOAUTH METPOJIOTHYECKYIO 00paboTKy
[1K-2 DKCIIEPUMEHTAJILHBIX JIAHHBIX B 3JIEKTPOHHBIX TAOIUIIAX, HCTIOIB3YS T
[IPOrpaMMHOE 00eCIIeueHNE

K2 MMeeT npakTUUECKUM OMBIT: COCTABJICHUS OTYETOB U IMTPOTOKOJIOB Ll 1
- o [
KOHTPOJISI KauecTBa MPOAYKINHU B 3aJaHHOU (hopme

TumnoBbie KOHTPOJIBbHBIC 3alaHUS 110 KAXKAOMY MCPOIIPUATHIO HAXOAATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIMHBI

IleyaTHas y4yeOHO-MeTOANYECKAS JOKYMEHTAUS
@) OCHOBHAs TUMepamypa:
1. Anamutnueckast xumusi: [Ipo6nemst u noaxonsl T. 2 B 2 T. Pen.: P.
Kenwnep u np.; [log pen. 10. A. 3onotosa. - M.: Mup: ACT, 2004. - 728 c. ui.
2. Ceprees, A. I. Metrponorusa Yue6. 11 By30B A. I. Ceprees. - M.:
Jloroc, 2005. - 269,[1] c. un.

6) OononHumMenbHas IUmepamypa:

1. Kapnos, 0. A. AHanuTHU4YECKU KOHTPOJIb B METAILTYPrUYECKOM
npousBojicTBe [Tekcr]| yueO. s By30B 110 HANPABICHUIO U CIIEIUATBLHOCTH
"Metamnyprus" 0. A. Kapnios, A. I1. CaBoctun, B. JI. CanbHHKOB. - M.:
Axanemkuwnra, 2006. - 351 c. nin.

2.  Makaposa, H. B. Crarucruka B Excel [Tekct] yue6. mocobue s
BYy30B 110 criennanbHocTu 061700 "Craructuka" u ap. cneunanbHocTsM H. B.
Makapoga, B. f. Tpodpumerr. - M.: ®unance u craructuka, 2001

8) omeyecmeenHbvle U 3apydedicHble HCYPHATLL N0 OUCYUNIUHE, UMerowuecs 8 bubiuomexe:
1. 2. 3aBoxackas naboparopusi: JluarHocTvka MarepuaioB ,HayY.-TEXH.
KYpH. TIO aHAJIUT. XUMHH, PU3., MaT. U MEX. METOJIaM HUCCJIE/., a TAaKKe
ceprudukanuu MarepuainoB. M. ,Metamnyprus ,1936-

2) MemoouuecKkue YKazaHus 0Jis Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
1. MHuses, N.B. Merponoruueckas 06padboTka pe3yibTaToB XUMHUECKOTO
ananu3a : yue0. nocodue / . B. Uuses, E. W. [lanununa ; FOx.-Ypai. roc. yH-T,
Kad. ; OYpI'Y. 2015

U3 HUux. yqe6H0-MemoduueCKOe obecneverue camocmosmenbHou pa60mbl cmydenma:



1.

Huses, 1.B.

MeTtponorudeckas 00padoTKa pe3ynbTaToB XUMHUYECKOTO

ananu3a : yue0. nocodue / . B. Uuses, E. U. [lanununa ; FOx.-Ypai. roc. yH-T,
Kad. ; OYpI'Y. 2015

JJleKTPOHHAsA Y4eOHO-MeTOANYeCKasl JOKYMeHTaIusl

HanmenoBanue
Ne Bux peeypea s | bubnuorpagpuyeckoe onrcanue
JUTEpPaTypbl | AJIIEKTPOHHOMN
bopme
gﬁgﬁ:lggle{fg;ﬂ [Tuxyma, H. I1. MeTponorudyeckoe o0ecriedeHue U KOHTPOJIb KA4€CTBA XUMI
OcHoBHas aHaynm3a : yueoHnoe nmocodue / H. I1. [Tukyna, A. A. baku6aes, I. b. Cremye
| cucrema N
nMTeparypa AIATEILCTE Tomck : TITY, 2012. — 216 ¢. — TekcT : ameKkTpoHHbIH // JIaHb : 371eKTPOH!
Hi{b oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/45152
Tepemenxo, A. I. BuyrpunabopaTopHblif KOHTPOJIb KaUY€CTBA PE3yJIbTaTOB
DJIEKTPOHHO- o N
MCIIOJTb30BaHUEM JIA00PATOPHON HH(DOPMAIIMOHHON CUCTEMBI : Y4eOHOE TI0
OonbnuoTeyHas
> OcHoBHas CHCTeMA . Tepemenko, H. I1. [ukyna, T. B. Toinctuxuna. — 2-e uzn. (3:1.). — Moc
UTEpaTypa JlaGopatopus 3uanmii, 2015. — 315 c. — ISBN 978-5-9963-2522-1. — Te
M3aTeNIbCTBA .
Mo hIIeKTPOHHBIN // Janb : anexTpoHHo-0ubanoTeunas cuctema. — URL:
https://e.lanbook.com/book/66283
DnexTpoHHO- (Bacwibkos, J{. B. OcHOBEI MeTponioruu : yuebHoe nocobue / [[. B. Bacwib
OCHOBHAS oubmuoreunas |Kouuna, T. [1. KouetkoBa. — Cankrt-IletepOypr : BI'TY "Boeamex" um. /1,
3 cucTema Yerunoa, 2012. — 79 c¢. — ISBN 978-5-85546-704-8. — Tekcr : anekTpc
nmuTepaTypa ) )
n3narenbcTBa |JlaHb : anmekTpoHHO-OnOMHMoTeuHas cuctema. — URL:
Jlanb https://e.lanbook.com/book/63682
glfg;ig 2:;;;;1 [[Taunesa, E. 0. Xemomerpuka. ba3oBblie mousTus : yueobnoe nocoodue / E.
4 JlonoHUTENBHAS cHCTeMa [[TagyneBa. — Cankrt-IleTepOypr : Jlanb, 2016. — 160 c. — ISBN 978-5-81
nmuTepaTypa S ATeILCTE 9. — Tekcr : aneKTpOHHBIH // JlaHb : 2NeKTPOHHO-OMONMOTEYHAs CHCTEMA.
A https://e.lanbook.com/book/90051
Jlanb
ICKTPOHHO- bypnaea, 3. I. O6paboTtka u npeacrapienue qaHHbIX B MS Excel : yaeOn
OnbIMoTeuHas
5 JlonoHuTENBHAS cHCTeMa / O. T bBypnaesa, C. H. Jleopa. — 2-e u3z., crep. — Cankr-IletepOypr : JI:
nTeparypa S 156 c. — ISBN 978-5-8114-1923-4. — TekcT : anmeKTpoHHbIH // JIaHb :
Hiﬂ: HIIeKTPOHHO-OnOaoTeunas cucrema. — URL: https://e.lanbook.com/book;
Metoauueckue |YueOHo- |
HocoGHs s METOTHHECKIE Wuses, 1.B. Metponorudeckas 00paboTka pe3yIbTaToB XMMUYECKOTO aHa.
6 MO CTOS Te L HOMIMATEDHALLL nocobue / W. B. Uuses, E. U. Jlanununa ; KOx.-Ypan. roc. ya-1, Kag. ; FO
P https://lib.susu.ru/ftd?base=SUSU METHOD&key=000535387&dtype=F.
paboThI cTyneHTa [kadeaps
MeTomecKe OnextponHo- (3Pabora monmk3oBarens B Microsoft Excel 2010 : yuebnoe nocodue / T. B. !
HOCO6HI/I$I s oubmuoreunas |C. B. Onunoukuna, M. C. OcerpoBa, H. A. Ocumnos. — Cankr-IleTepOypr
7 caMOCTo;IZT[eJlLHoﬁ cucTema NTMO, 2012. — 87 c. — Tekcr : aneKkTpoHHbIH // JIaHb : 37eKTpOHHO-01O
n3narenbcTBa |cuctema. — URL: https://e.lanbook.com/book/40723 (nara obpamenus: 0
paboTHI CTyIEHTA ) N
Jlanb — Pexxum nocTtyna: st aBTopu3. MOJIb30BaTEIIEH.

HepequB HCIIOJIB3YCMOT'O IIPOIrpaMMHOIO oOecreueHMS:

1. Microsoft-Windows(6eccpodno)
2. Microsoft-Office(6eccpouno)

[Tepedenp ncmonb3yeMbIx MpoheCCHOHABHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:



Her

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHne I CIUTIITHHBI

OcHoBHOE 000pyAOBaHUE, CTEH b, MAKEThI, KOMIIBIOTEPHASI TEXHHKA,

Bun 3ansituit aJ}\]f;. NpeyCTaHOBICHHOE MPOrPaMMHOE 06ecnequ1/vIe, UCIIONB3yeMOe ISt
pa3IMYHBIX BUIOB 3aHATHH
) — 202 |O0opynoBaHHe TS MPOBEICHUS MYITBTHMEINIHBIX JICKIHIA: TIPOEKTOP,
(la) |moxymeHT Kamepa.
[Ipaktnyeckue 208 [KommbioTepsl, noakitoueHHbie ¢ cetu MuaTepret, OC Microsoft Windows 7,

3aHATHUA U CCMHUHAPbI

(1a)

Microsoft Office 2007.




