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1. llesu u 3212494 AU CIUILIHHBI

Henwto quctummunasl "[lpuknagHas meTposorus” sBiseTcs GOPMHUPOBAHUE y CTYJCHTOB
3HaHUU B 00J1aCTH HAACKHOCTH, JOCTOBEPHOCTH, KAYECTBA MPOBOANMBIX U3MEPEHUH;
NOJTy4€HHE HaBBIKOB 000CHOBAHHOI'O BbIOOpA CPEACTB U3MEPEHUI U 00pabOTKH
AKCIIEPUMEHTAJIBHBIX JAHHBIX; 03HAKOMJICHHE C HOPMATUBHO-IIPABOBOM TOKyMEHTAI[UEN
10 METPOJIOTHH U CTaHIapTU3aLUN; PUOOPETEHNE 3HAHUI B IPOBEJAECHUU CEPTUPHUKALNN
UCHIBITATENIbHBIX Ja00PaTOPHil, YCIYT M KauecTBa MPOAyKUMU. JlaHHAs AUCIUIUIMHA
paccMaTpUBaThCs KaK TEOPETUYECKAsi U METOIOJIOTMYecKas 0a3a Mmosy4eHus: JOCTOBEPHBIX
JAHHBIX O COCTOSTHUU MPUPOJIHBIX 0OBEKTOB U 0OBEKTOB aHTPOIIOT€HHOTO
IPOUCXOXKICHU. 3a1auu TUcUUIUIUHGL: 1. [laTh npeacTaBieHue o crnocodax u3MepeHus
pa3sNUYHBIX (PU3UYECKUX BEIMYUH U CIIOC00ax obecreueHus: eMHCTBA U3MEPEHUH,
OCHOBHBIX TIOHSITUW, TEPMUHOB U ONPEACICHUN B paMKaxX U3y4aeMOU TUCIUIUINHBI. 2.
3aKkpenuTh U yIIIyOUTh paHee MOJy4eHHbIe 3HaHUsI U3 00JIaCTH CTaTUCTHYECKOM
00pabOTKH pe3yNIbTaTOB AKCIIEPUMEHTA U 00IIel METPOIOTHH, CHOPMHUPOBATH CUCTEMY
6a30BbIX MOHATHI. 3. O3HAKOMUTH C UCTOPUEH, HOPMAaTUBHON 0a30i1 U MEPCIEKTUBAMU
pa3BuTHs MeTpoioruu. 4. HayuuTs CTyneHTa O€HMBaTh U ONITUMHU3UPOBATH
METPOJIOTUYECKHUE XapaAKTEPUCTUKN METOJUK XUMUYECKOTO aHAJIN3a, UCIIOIb3yEMbIX B
UCCIIEI0BATENIbCKUX, KOHTPOJIbHO-aHAIMTUYECKUX U UCTIBITATENbHBIX Ja0opaTopusx. 5.
HayuuTh cTyneHTa METpoJIOrHuecKy IPaMOTHO IJIAHUPOBATh, TPOBOAUTH U MOABOIUTH
UTOTU B CBOEH MPpodeCCUOHATBHOMN M UCCIIEI0BATENIbCKON IeaTeIbHOCTH. 6. HayunTh
CTYZIEHTa IpUeMaM MOUCKa U UCIIOJIb30BaHUSI HOPMATUBHOW JJOKYMEHTAIIMH MPU PEIICHUH
NPUKJIAJAHBIX 337124 10 MpoduiIto Oyayien npopeccuoHanbHOM NeITeTbHOCTH. 7.
[Tony4ynTh HaBBIKK pacueTa U 00pabOTKU PE3YJIbTATOB HKCIIEPUMEHTA C UCTIOIB30BAaHUEM
aneKTpoHHbIX Tabmun MS Excel.

Kparkoe conepxxanne TUCHUILTHHBI

OcHoBHBIE pa3iesbl Kypca: o01ue BOIPOChl METPOJIOTHUU U €€ HOPMATUBHO-IIPABOBas
0a3a; HIIEeMEHThl MaTEeMaTUYECKON CTaTUCTUKU IPUMEHHUTENIBHO K 00padoTKe
AKCIIEPUMEHTAIBHBIX JaHHBIX; BOMPOCH 00eCTIeueHNsI Ka9YeCTBA XUMHUECKOTO aHAIN3a;
OpraHu3aIus KOHTPOJISl Ka4eCTBA paOOThl ¥ KOMIIETCHIIMH UCTIHITATEIbHON
(uccmenoBarenbckoit) Jaboparopun. Kype paccuntan Ha OlMH CEMECTp U 3aBEepIIAeTCs
3a4€TOM. DTOT KypC UMEET MPAKTHUECKYI0 HAMPaBIEHHOCTh, YUUT PEIIaTh MPAKTUICCKUC
3aJ1a9¥ METPOJIOTMH XUMHUYECKOTO aHanu3a. Kypc HaumHaeTcst ¢ pacCMOTPEHUs 001nx
CBEIICHUI TI0 METPOJIOTHH, TTOHATHS (PU3UIECCKast BEIMYNHA €€ BUIBI U €AMHUITBI
U3MEpEHUH, BOIPOCOB 00ECTICUCHUS SUHCTBA U3MEPEHUN U OpraHU3AINH
METPOJIOTHYECKOM CITY>KOBI. 3aTeM pacCMaTPUBAIOTCS SMITUPUICCKUE U OCHOBHBIC
TEOPETUYECKHUE PACIIPEACIICHUS CyYaliHON BEJTMYMHBI, U3y9alOTCS OCHOBHBIC METO/TbI
IIPOBEPKHU CTAaTUCTUYECKUX THIIOTE3 HA OCHOBE KpuTepueB ¥, F-kpurepus Oumepa u t-
kputepust CTeiofieHTa. Jlanee paccMaTpuBarOTCsl BOPOCHI Pa3IelieHUs OMTMO0K Ha
COCTABJISIONIME C TTOMOIIBIO MTPOCTOTO AUCTIEPCUOHHOTO aHanu3a. [logpobHo
PacCMOTPEHBI BOPOCHI 3KCTIEPUMEHTAILHOTO OTPEIEIICHHS TaKUX TMOKa3aTesIe TOUHOCTH
CTaHJapTHU30BAHHBIX METOOB aHANIN3a, KaK MPEIM3UOHHOCTh U MPABIWIHHOCTb,
MPUMEHEHHUE ITHX MTOKa3aTesIeil Ha MPAKTHUKE, a TAK)KE OI[EHKA HEOTPEEIICHHOCTH
aHanu3a. bonpiioe BHUMaHKE YIEICHO ONIEPATUBHOMY KOHTPOITIO, KOHTPOJIO
CTaOUIBPHOCTH PE3yIbTAaTOB aHAIN3a M BHYTPHIA00PaTOPHOMY KOHTPOJIO TIOKa3aTeei
KauecTBa XMMHUYECKOTO aHaH3a. B 3akiioueHrne paccMOTpeHa CiucTeMa U MOPSI0K
aKKpeIUTaluy 1 001re TpeOOBaHUS K KOMIIETEHTHOCTH aHATUTHIECCKON J1ab0paTopuH.



2. Komnerenuuu ody4awumerocsi, GopmupyemMbie B pe3yJbTare 0CBOCHMSI

JTUCIHUILINHBI

[TmaHupyeMble pe3ysIbTaThl OCBOCHUS
OII BO (xomnieTeH1un)

[Tnanupyemble pe3yabTaThl
OOy4eHUs 110 TUCIUTUTHHE

VYK-1 CniocoGeH oCyecTBIATh MOUCK,
KpPUTUYECKUHN aHAIN3 U CUHTE3 UH(POPMAIIUH,
NPUMEHATH CUCTEMHBIN TOAXO JIJIsl pEIICHUS

MOCTABJIEHHBIX 3a/1a4

3HaET: OCHOBBI METPOJIOTHH, CTAHIAPTU3ALNH U
cepTuUKAIIH;, HEOOXOTUMOCTh UCITOJIb30BAHUS B
npodeccuoHaNbHOMN 1eITeTbHOCTH

YMeeT: MPUMEHSATh CUCTEMHBIN MOAXO/T B TEXHUKO-
YKOJIOTUYECKOH cdepe

MeeT mpakTHYEeCKUI OMBIT: UCITOJIb30BAHUS
uHGOpMAIK 00 OCHOBHBIX TEHEHITHIX
METpPOJIOTHH B 001aCTH pecypcocOepekeHus u
SKOJIOTUH

OIIK-3 CriocobeH mpuMeHsITh 6a30BbIe METOIbI
IKOJIOTMUECKUX MCCIICIOBAHUHN JJIS PEIICHUS 3a/1a4
npodeccuoHaNbHON 1eITeTbHOCTH

3HaeT: MeTo/Ibl 00eCTeYeHus KadyeCcTBa U TOUHOCTH
W3MEPEHU IIPU PELICHUH 3a1a4
npogeCcCHOHAIBHON AEATEIbHOCTH

'YMeeT: OCyIIECTBIIATh BEIOOP CPEICTB U3MEPEHUS
10 3a/IaHHBIM METPOJIOTUYECKUM XapaKTEPUCTUKAM
MmeeT nmpakTHUeCKU OMBIT: BHIOOpAa METOMIUK JIJIst
DKOJIOTMYECKUX UCIIBITAHUN U UCCIIEIOBAHNN

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeveHp NpeaIIECTBYOMUX TUCIUILINH,
BUJIOB pabOT yueOHOTro IyIaHa

[lepedeHs MOCIETYIONUX AUCITUTLTHH,
BUJIOB paboT

1.0.13 Uudopmaruka,

1.0.37 OducHbIe MPUIOKEHUS U TEXHOJIOTHH,
YdeOHast MpaKkTUKa (HayYHO-UCCIIeI0BaTeIbCKAsI
paboTa, moy4eHue NepBUYHBIX HABBIKOB HAYYHO-
HCCIIeI0BaTeIbCKOM paboThl) (2 cemecTp),
YdeOHast MpaKkTHKa (HayYHO-UCCIIEI0BaTeIbCKAs
paboTa, Moy4YeHUe IePBUYHBIX HABBIKOB HAYYHO-
MCCIIeIOBAaTEIbCKOM paboThI) (4 cemectp)

@®J[.02 AnprepHATUBHBIE HCTOYHUKHU SHEPTHH,
1.0.09 IIpaBoBeneHue,

1.0.34 I'eoskomnorus,

1.0.30 DxoHOMHKA PUPOIOTIOIB30BAHHS,

1.0.19 ®usznueckue METObI UCCASTOBAHUS U
MpOrpaMMHBIE CPEJICTBA HA OCHOBE MCKYCCTBEHHOTO
WHTEJJICKTA,

DJ1.03 Ou3nKO-XUMHUIECKHI aHaJIN3 00BEKTOB
OKpYKaIoIlel CpeIbl

Tpe6OBaHI/I}I K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XO,Z[I/IMBIM
IIpu OCBOCHUU ,ZI.’:IHHOfI JAUCTUITIINHBI 1 HpI/I06p€T€HHBIM B PC3YJIbTATC OCBOCHUA

MPEAMIECTBYONTUX JUCITUATIIIH:

Hucuunimza

TpeboBanus

1.0.13 Undopmatuka

3HaeT: OCHOBHBIC MOHATHUS HH)OPMATUKH; (POPMBI U
CIIOCOOBI MPECTaBICHNS JaHHBIX; COCTAB,
Ha3zHaYeHHE (PYHKIIMOHATBHBIX KOMIIOHEHTOB U
POTrPaMMHOTO 00€CIIeYeHNUS, OCHOBHBIEC OHSATHS
WH(OPMAITMOHHBIX TEXHOJIOTHH U MCKYCCTBEHHOTO
WUHTEIJICKTa YMEET: IPUMEHSTh TUTIOBBIC
POTPAMMHBIE CPEICTBA CUCTEMBI; TTOJIH30BATHCS
CETEeBBIMHU CPECTBAMHU JJIsi OOMEHA JaHHBIMH C
MCTIOJIb30BaHUEM ceTH VIHTepHEeT, IPUMEHSTh
MH(pOpPMAaLMOHHBIE TEXHOJIOTUH MPU IIOCTAHOBKE
dopMynupoBKe 3a7a4 B 0071aCTH HKOJIOTHH,
PUPOJONONB30BaHUS U OXPaHbl IpUposl Mmeer
NPaKTUYECKHUH OIBIT: HABBIKAMU 00€CTICUCHHUS




0e30MmacHOCTH HHPOPMAIIUU C TIOMOIIBIO TUTTOBBIX
POrPaMMHBIX CPEJICTB, HCIIONIb30BaAHHUS
UH(QOPMAITMOHHBIX TEXHOJOTHH MPU PELICHUH 33134
B MPO(HECCHOHATBHOM ACATEILHOCTH

1.0.37 O¢ucHble NpUITIOKEHHUS U TEXHOJIOTUH

3HaeT: OCHOBHbIE MOHATHUS OPUCHBIX MPUIIOKEHUH U
TEXHOJIOTHiA, BO3MOKHOCTH TNT00ATBHBIX
MH(GOPMAIIMOHHBIX TOUCKOBBIX CUCTEM YMEET:
COCTaBJIATh Hay4HbIe 0030pHl, pedeparsl U OTUETHI
10 TEMAaTHKE MPOBOJIMMBIX HcciieqoBaHuil Mimeer
NPaKTUYECKHH OTBIT: COCTABICHHUS U 0(hOPMIICHUS
Hay4YHOH JTOKyMEHTalluu

YueOHast mpakTHKa (HayqYHO-HCCIIEe0BaTEIbCKas
pa60Ta, MOJIYy4YCHHUC IICPBUYHBIX HABBIKOB HAYYHO-
HCCIIe0BaTeILCKOM paboTh) (4 ceMecTp)

3HaeT: METOZI0B 0TOOpa Mpod 0OHEKTOB
OKpYy>Karolen cpeibl YMeeT: MpoBOJUTh 00paboTKy
U CHCTEMAaTHU3aII0 HHGOPMAITUH TTPH TIPOBEICHUN
YKOJIOTUYECKUX UCCIEIOBAHMM , TOATOTABIUBATh
OTYETHI, COCTABIATH TAOIMIIbI, CTPOUTDH I'paUKH U
MPe3eHTAIMIC UCTIOIF30BAaHUEM KOMITBIOTEPHBIX
porpaMM, PUMEHSATh TEXHOJIOTHU
WHGOPMAITMOHHOTO 00eCTIeYeHHsI TPU
MCCJIEJIOBAHUN TEXHOJIOTHYECKUX nporeccoB Mmeer
MPAKTHYECKHUH OMBIT: UCTIOIB30BaHUS 3HAHUS
(byHIaMEeHTaIbHBIX pa3esioB HayK O 3eMile,
OHOJIOTHH [Tl pEIICHUS 3a/1ad B 001aCTH YKOJIOTHH
Y TIPUPOJIOTIONIB30BAHUS , TIOATOTOBKH PE3YJIHTaTOB
npodeccuoHaNbHON 1 HayYHO-UCCIIE0BATEIbCKON
e TeTbHOCTH JJISI UX PACTIPOCTPAHEHUSI, HABHIKOB
3aIUT pPe3yJbTaToB CBOU MpodeccuoHaNbHON

e TSIILHOCTH M apTYMEHTHPOBAHHOTO BEJICHUS
mucKyccuu , coopa, 00paboTKH, cHCTeMaTH3aIlluu
nH(}OpMaIK, BEIOOpAa METOIOB U CPEJICTB PEIICHUS
3a/1a4 M0 SKOJIOTHUH M MPUPOIOTIOTIH30BAHHIO,
COCTaBJICHHUS OTYETOB C TTIOMOIIBIO MPUKIIATHBIX
nporpamm

YyeOHast mpakTHKa (HAyYHO-MCCIIEA0BaTEIbCKAS
paboTa, MoTy4eHHEe TIEPBUYHBIX HABBIKOB HAYYHO-
HCCIIeIOBaTeIbCKON paboThI) (2 cemecTp)

3HaeT: OCHOBHBIE METO/IBI COOpa, 00paboTKH,
CUCTEMAaTH3aIlNY U aHalIn3a WH(OPMAITUU B 00JIACTH
YKOJIOTUU ¥ TPUPOAOTIOIH30BAHUH, TPUHITUITHI
MPOSKTUPOBAHUS U TIPECTABICHUS O

PO eCCHOHAIBHOW U HAYYHO-HCCIIEI0BATEILCKON
e TeTbHOCTH , 0a30BbIC 3HAHUS 1)1 cOopa U
00paboTKu HHGOPMAIIMK B 00JIACTH IKOJIOTHH U
MPUPOIOIIONIB30BaAHUSL YMeeT: (popMynrpoBaTh
3a/1a4 UCCIICIOBAHMSI TPUPOIHBIX CPeJl, TIPUMEHSTh
0a30BbIC 3HAHUS (PU3MUECKUX U XUMUICCKUX
3aKOHOB ¥ aHAJIM3a SBJICHUH JIJISl pEIICHUS 3a/1a4 B
00J1aCTH YKOJOTHH U TIPUPOJIOTIONB30BaHus VimeeT
MPaKTUYECKHIA OTIBIT: MOJTOTOBKH PE3YyJIETATOB
HAyYHO-VCCIIEI0BATEIILCKOM JIEATEIIBHOCTH JIJIST UX
pacrpoCTPaHEHUs , UCTIONBb30BaHMSI 3HAHUH
€CTECTBEHHOHAYYHOTO U MAaTeMaTHIECKOTO IIHKJIOB
TUTsE CUCTEMATH3alluy IAHHBIX TS PEIICHUS 33134 B
00JTaCTH YKOJIOTHH U TIPUPOJIOTIOIE30BAHUS

4. O0béM 1 BUABI y4eOHOI1 padoThI




OO6m1ast Tpy10€eMKOCTh TUCHUIUIMHBI cocTaBseT 3 3.e., 108 4., 54,25 4.
KOHTAKTHOU pabOoThI

Pacnpenenenne o cemectpam
. Bcero B Hacax
Bun yuebnoit paboret 4acoB Howmep cemectpa
5

OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 108 108

AyoumopHvie 3auamusi: 48 48
Jlexmuu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (FITN) IPYTHE BHIIBI

aynuTopHbIX 3aHsaTui (I13) 16 16
Jlabopatopusie pabotsl (JIP) 0 0

Camocmosmenvras paboma (CPC) 53,75 53,75
ITonroroBka k 3a4ety 13,75 13.75
IlonroroBka K KOHTPOJIBHBIM paboTam 20 20
BrinonHenne 1OMalIHUX 3a0aHAN 20 20

KoHcynpranmy u npoMeKyTo4Hast aTTeCTalus 6,25 6,25

Bux konTposs (3adet, qud.3a4ueT, IK3aMeH ) - 3a4eT

5. Conep:kaHue QMCUUIIMHBI

OO0beM ayIUTOPHBIX 3aHIATHH O BHJIaM
pajigena HanmeHnoBaHue pasienoB AUCHUILUIMHBI B Hacax
Bcero JI 113 JIP
1  |O6mue Bonmpochl METPOJIOTHH 6 4 2 0
2  [Maremarnyeckasi CTaTUCTHKA B XUMUYECKOM AHAJIN3E 24 14 10 0
3  |OGecneuenre kayecTBa XUMUIECKOTO aHAIM3a 10 8 2 0
4 Opranu3zanys KOHTPOJIsl Ka4eCTBa PabOThI ] 6 ’ 0
AQHATMTUYECKOU JabopaTtopuu
5.1. Jlekuun
Ne Ne Kox-
HaunmenoBanue uim KpaTkoe coAepkaHue JEKIIMOHHOTO 3aHSATHS BO
NeKIUupaszaena
4acoB
[Ipenmert u 3agaun MeTposorui. OCHOBHBIE IPUHLIUIIBI U3MepeHuit. O01iue
1 | [pompoce Teopuu n3MepeHuil. uznyeckne BeTUYUHbL. DTalOHBI (U3HYECKUX )
BenuuuH. CpencTBa U3MEPEHUS U UX KJIaCCU(UKAIINS, TIOTPEITHOCTH CPENICTB
n3Mepenus. [lepenada pasmepoB GU3MUECKUX BETHYUH.
KonuuecTBeHHBIN XUMUYECKUN aHAIU3 0COOCHHOCTH €ro MeTposioru. OCHOBHBIE
) |  [MOHATHS, TEPMHUHbI M OTIpE/IETICHUS XUMHUYECKON METPOJIOTUH: TTOTPEITHOCT, )
BOCIIPOU3BOAUMOCTG, MPABUILHOCTh, TOYHOCTh. MeTponorndyeckas ciyxoa
Poccun. MexnyHapoHble METPOIOTHYECKHE OPTAHU3ALINN.
DIIEMEHTHI MAaTEeMaTUYECKOM CTATUCTUKUA B XUMUYECKUX METO/IaX aHau3a.
(OCHOBHBIE IOHATHSI MATEMaTUYECKOM CTaTUCTUKHU. [ eHepasibHasi COBOKYITHOCTHU U
3 2 |BbiOopka. Craructuueckue mozenu. OreHka napaMmeTpoB reHepatbHON 2
COBOKYITHOCTH 110 BbIOOpKe. CBoiicTBa o1leHOK. OmnucaTeNnbHble CTaTUCTHKU
BBIOOPKH.
4 ) Pesynbrar aHanmu3a Kak ciyyaiiHas BennyuHa. OCHOBHBIE BUIbI pacpeeeHus )
cay4ailHbIX BeInurH. HopMmabHOE pactipefeneHue cay4aiiHON BeJIMYMHBI.




Pacnipenenenue Ilyaccona. Pactipenenenue Croionenra. Pacnpenenenue ®uiiepa.

Xu2 — pacnipenenenue. JlornopmanasHoe pacnpenenenue. PaBHoMepHoe
pacnpezesieHue.

CucreMaTHuecKue MOTPenIHOCTH u3MepeHnid. Kimaccudukarust 1 mpuarHbI
BO3HMKHOBEHHS CHCTEMAaTHYECKUX MOTPeITHOCTEN. PacdeTHBIN cr1oco0 OleHKH
CHCTEMATUYECKUX NOTPEIIHOCTEN NONPaBOK. BIsSBIEHNE CUCTEMATUYECKOM
MOTPEIITHOCTH.

Teopust omMOOK B MPUMEHEHUH K 00pabOTKe Pe3yabTaTOB. 3aKOH CIIOKEHUS
MOTPEIIHOCTEN. 3aKOH HaKOIUIEHHs norpemnocTeil. ClIeCcTBUS U3 3aKOHA
HAKOIUICHMSI IOTPEIIHOCTEN. [ eoMeTpryecKass MHTEpIIpeTanns 3aKOHA CIIOKEHUS
norpemHocTeil. CyMMHpOBaHHUE CIIy4allHOW U CUCTEMAaTUYECKON MOrPEITHOCTEN.

CraTucTHyeckue TUNoTe3bl U UX MpoBepka. CTaTUCTHUECKUE TUTIOTE3bl. YPOBEHB
3HAYMMOCTU. OTHOCTOPOHHUE U JIByCTOPOHHUE CTATUCTUUECKUE KPUTEPHUH.
Br160op ypoBHa 3HaunMocTd. OnieHka 01130cT HaOII01aeMOTro pacipeiesieHus K
HOPMaJIbHOMY pacIipe/iesieHui0. MeToibl UCKITIOUEHHST BEIOPOCOB (TPyObIX
omn6ok). CpaBHEHHUE IBYX (HECKONBbKUX) Aucniepcuil. CpaBHEHUE ABYX CPEIHUX
pe3ynbraTtoB. CpaBHEHUE CPEAHETO PE3YNbTaTa C U3BECTHBIM.

JlucriepcroHHbIi aHanu3. Ciaoxxenue norpeumrHocteil. [Tpuniun npenedpexenus
MaJIbIMH TIOTpeIrHOCTAMH. OHOMAKTOPHBINA TUCTIEPCUOHHBINA aHAJTU3.
JIByx(aKTOpHBII qUCTIEpCUOHHBIN aHanu3. OOIIMe MPUHIUITBI ITTAHUPOBAHUS
(aKTOPHBIX SKCIIEPUMEHTOB

Koppensunonnslii ananus. [IpoBepka B3auMOoCBs3H IBYX (PU3NYECKUX BEJIUYMH.
PerpeccruoHHbIN aHaM3. YIIPOILEHHbIE BAPUAHTHI PErPECCUOHHOTO aHAJIN3A.

[ [puHIMIT HaMMEHBIINX KBaApaToB. Cilydau HEBBINOIHEHUS OCHOBHBIX
[IPEANOI0KEHUN. AHAIN3 OCTaTKOB

10

MeTponoruyeckre 1 HOpMaTUBHBIE aCTIEKTHI pa3padO0TKU METOAUKHU
KOJIMYECTBEHHOTO XUMUYECKOTO aHaIi3a. JTarbl pa3paboTKU U aTTECTAIUN
METOAUKH. MeTposornueckas skcreprusa 1 Hagzop MBU.

11

MeTpOHOFI/I‘ICCKI/IC XAPAKTCPHUCTUKHU B aHAJIUTHUICCKOM KOHTPOJIC. OCHOBHEBIE
TCPMUHBI 1 ONIPCACIICHUA. HOI‘peHIHOCTI) " HCOITPCACIICHHOCTD PE3YyJIbTAaTOB
H3MepeHHI>i W IIPUYHHBI ©X BOSHUKHOBCHHUA.

12

O1ieHKa MPEIM3UOHHOCTH METOIMKHU BBIMIOJTHEHHS U3MEPEHUN. AJITOPUTMBI
OIMPCACIICHUA rmokazaTreneu MOBTOPACMOCTHU U BOCHIPOU3BOANMOCTH MCTO/IUK.
OneHka NpaBUIBHOCTH U TOYHOCTH METOAMKH BBITTOJHEHUS U3MEPEHUH.
AT OPHUTMBbI OIIPCACIICHUA oKa3aTrejaei TOUHOCTH U MPpaBUJIbHOCTU MCTOAUK
(meToma).

13

Opranu3zanys KOHTPOJIS KauecTBa pabOThl aHATUTHYECKOH J1abopaTopuu.
MeunemxmenT naboparopun Buiel konTposisa. OnepaTuBHbINA KOHTPOJIb
MoBTOpsieMOCTH (cxomuMocTn). OnepaTuBHBIN KOHTPOJIb BHYTPHIIA00paTOPHOH
npenu3noHHOCTH. OnepaTuBHBINA KOHTPOJIb TOUHOCTH PE3YJIHTAaTOB aHAIM3A.

14

KoHTpomnb cTaOUIBHOCTH METPOIOTHUECKUX XapAKTEPUCTUK C MTOMOIIIBIO
KOHTPOJIBHBIX KapT. OO1IMe MPUHITUITBEI TPUMEHEHHSI KOHTPOJIBHBIX KapT.
KontponbHbie kapthl [llyxapra. KOHTpONIbHBIE KapThl KyMYJSTUBHBIX CYMM.
KommnbrorepHoe obecrniedenue KoHTpois. JlabopaTtopHbsie HHPOpMaIIMOHHBIE
MeHekMeHT-cucteMbl (JIMMC).

15

MeTponoruyeckoe obecriedeHre KOJIMYeCTBEHHOTO XMMUYECKOTO aHaIHN3a.
CpecTBa U3MepeHui U uX moBepka. McmeirarenbHoe 000pyI0BaHNE U €TO
artectanus. CTaHgapTHbIE 00pa3libl U aTTECTOBAHHBIE CMECH COCTaBa M CBOMCTB

BCIICCTB U MAaTCPUAJIOB.

5.2. IIpakTHyeckue 3aHATUSA, CEMUHAPBI

No

SaAHATU]

Ne

paszzerna

HanmenoBanwne nimm KpaTKO€ COACPIKAHUC ITPAKTUICCKOI'O 3aHATHUA, CCMUHApPa

Koi-
BO




qaCoB

OCHOBHBIE CTaTHCTHYECKUE (DYHKIIUH UCTIONB3YEMbIC B METPOJIOTHH U O0IIHE
cBeeHus 0 HajacTpolike «[lakera aHamM3a» M OHOIMOTEKE CTATUCTUIECKIX
¢bynkuuit MS Excel

Vcnionb30BaHe IEKTPOHHBIX Tadaui Excel 1i1st mocTpoeHnss OCHOBHBIX
pacnpezeneHuii ciydaiinbix BeinnunH (HopmansHoe pacnpenenenue,
pacrnpeelieHne XU-KBaapar, pacnpenencHiue CTbIOAEHTa, pacpeaeiieHue
Oduiepa).

Vcrionp30BaHue 3IEKTPOHHBIX Tabwi Excel st reHepanuy CIry9aifHbIX YHCElL.
CriocoObl MOCTPOECHUS YAaCTOTHBIX TUCTOrpaMM. [IpoBepka runores o Buze
reHepajJbHOW COBOKYITHOCTH C MCIOJIb30BaHUEM KpuTepus contacus [lupcoHa.

CrarucTrueckue TUIOTE3bl TpH 00padoTKe pe3yabTaTOB KOJIMYECTBEHHOTO
XUMUYECKOTO aHaIM3a U METOIBI UX TpoBepku. MHCTpymMenTs MS Excel.

Jlucniepcuonnsblil ananus. Mactpymentst MS Excel

KoppensiimonHslii U perpeccronnbiit ananu3. Muctpymentst MS Excel

N ([N B

[SST B \O 0 I \O 1 B O]

Pacuer MCTPOJIOTHYCCKUX XaPAKTCPUCTUK MCTOAUK KOJIMYCCTBCHHOI'O aHAJIN34a.
MOI[GJ'II/IpOBaHI/Ie Ha KOMIIBIOTEPC.

N (NN N

BuyTpuiabopaTopHbIil KOHTPOJIb Ka4eCTBa KOJIMYECTBEHHOTO XUMHUYECKOTO
aHanu3a. KoHTposb cTaOUIBHOCTH METPOIOTUIECKUX XapAKTEPUCTUK C TIOMOIIIBIO

KOHTPOJIbHBIX KapT. MojenupoBaHue Ha KOMITbIOTEPE.

5.3. JIaboparopHblie padoThI
He npenycmorpensl

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonmaenne CPC

Crnucoxk nureparypsl (¢ yKa3aHUEM

[Tonux CPC pasnenos, raB, cTpanuil) / cceiika Ha  |[CemecTp

pecypc

Kosn-
BO
JaCOB

1. Ananutnyeckas xumust: [Ipobraemsl u
nonxoael T. 2 B 2 1. Pen.: P. Kenbnuep u nip.;
[Ton pen. 0. A. 3onotoBa. - M.: Mup: ACT,
2004. - 728 c. wi. (I'm. 12. c. 412-476). 2.
Ceprees, A. I. Metponorus Yue6. mis
By30B A. I. Ceprees. - M.: Jloroc, 2005. -
269, [1] c. un. (I'm. 1. c. 7-43. T 2. ¢. 45-98,
[71. 6. c. 217-246) 3. Bacunbkos, /. B.
OCHOBBI METPOJIOTHH : yueOHOe nmocodue /
/1. B. Bacuibkos, T. b. Kouunna, T. I1.
KouetkoBa. — Cankt-IletepOypr: BI'TY

[TonroroBka K 3a4ety "Boenmex" um. J[.®. Yctunona, 2012. — 79 5

c. — ISBN 978-5-85546-704-8. — Tekcr:
AIIEKTPOHHBIH // JIaHb: 3NI€KTPOHHO-
oubmmoreunas cucrema. — URL:
https://e.lanbook.com/book/63682 4.
[Tukyna, H. II. MeTponorugyeckoe
oOecIieueHne U KOHTPOJIb Ka4eCTBa
XUMHYECKOTO aHanu3a: yueOHoe mocobue /
H. I1. [lukyna, A. A. baku0aes, I". b.
Caemuenko. — Tomck: TITY, 2012. - 216 ¢c. —
Texct: anekTpoHHbIH // JIaHb: AIEKTPOHHO-
oubmmoreynas cucrema. — URL:

13,75




https://e.lanbook.com/book/45152 (I'n. 5. c.
97-120, I'm. 7. c. 133-150, I'n. 8. c. 152-197).
5. Jaunesa, E. FO. Xemomerpuka. bazoBbie
noHsATus: yaueonoe nocodwue / E. 1O.
[[launeBa. — Cankt-IlerepOypr: Jlans, 2016.
— 160 c. — ISBN 978-5-8114-2301-9. —
TekcT: 21eKTpOHHBIN // JIaHb: 27I€KTPOHHO-
O6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/90051 (I'n.3. c.
9-86). 6. Tepemenko, A. I.
BHyTpuinabopaTopHbIii KOHTPOJIb KauecTBa
PE3yJIbTaTOB aHAJIN3a C MCIIOJIb30BAHUEM
maboparopHOi HHPOPMAITMOHHON CHCTEMBI:
yueoHoe nmocooue / A. I. Tepemenko, H. II.
[Mukyna, T. B. Tonctuxuna. — 2-e uza. (31.).
— Mocksa: JIaboparopus 3Hanuit, 2015. —
315 c. —ISBN 978-5-9963-2522-1. — Tekcr:
DIIEKTPOHHBIN // JlaHb: AIIEKTPOHHO-
Ooubnuoreunas cucrema. — URL:
https://e.lanbook.com/book/66283 (I'n. 1.
c.9-92).

IloaroTroBka K KOHTPOJIbHBIM pa60TaM

1. Ananutnyeckas xumust: [Ipobraems! u
nonxoael T. 2 B 2 1. Pen.: P. Kenbnep u nip.;
[Ton pen. 0. A. 3onotoBa. - M.: Mup: ACT,
2004. - 728 c. w. (I'm. 12. c. 412-476). 2.
Ceprees, A. I. Metposorus Yue6. mis
By30B A. I. Ceprees. - M.: Jloroc, 2005. -
269, [1] c. un. (I'm. 1. c. 7-43, T'n. 2. ¢. 45-98,
[1. 6. c. 217-246) 3. Bacunbkos, /1. B.
OcHOBBI MeTpoJioruu: yuebHoe nocoodue / /1.
B. Bacunbekos, T. b. Kounna, T. I1.
KouetkoBa. — Cankt-IletepOypr: BI'TY
"Boenmex" um. [{.®. Yctunosa, 2012. — 79
c. — ISBN 978-5-85546-704-8. — Tekcr:
2IIeKTPOHHBIH // JIaHb: AIIEKTPOHHO-
oubmuoreunas cucrema. — URL:
https://e.lanbook.com/book/63682 4.
[Tukyna, H. II. MeTponorugyeckoe
oOecriedyeHrne 1 KOHTPOJIh KauecTBa
XMMHYECKOTO aHanu3a: yaeOHoe mocobue /
H. I1. [lukyna, A. A. baku0aes, I". b.
Caemuenko. — Tomck: TITY, 2012. — 216 ¢c. —
Texct: anekTpoHHbIH // JIaHb: AIEKTPOHHO-
oubmmnoreunas cucrema. — URL:
https://e.lanbook.com/book/45152 (I'n. 5. c.
97-120,I'm. 7. ¢. 133-150, I'n 8. ¢. 152-197).
5. [ITagnena, E. I0. XemomeTpuka. ba3ossie
nousATHs: yueoHoe nocodue / E. 1O.
[[Taunesa. — Cankr-IletepOypr: Jlans, 2016.
— 160 c. — ISBN 978-5-8114-2301-9. —
Texct: anekTpoHHbIH // JIaHb: AIEKTPOHHO-
oubmmnoreunas cucrema. — URL:
https://e.lanbook.com/book/90051 (I'n.3. c.
9-86).
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BrinmonHeHne noManrHux 3aJaHui

1. Makapoga, H. B. Craructuka B Excel

[TekcT] yueb. mocobue asisi By30B 1O

20




crenuanbHocty 061700 "Cratuctuka" u np.
crnenuainbHocTaM H. B. Makapoga, B. 4.
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. bypuaesa, O. I. O6paboTka u
npenacrasieHue qaHHbX B MS Excel:
yueOHoe mocoowue / 3. I. bypnaena, C. H.
Jleopa. — 2-e u3n., crep. — CaHKT-
[TerepOypr: Jlans, 2018. — 156 ¢. — ISBN
978-5-8114-1923-4. — TekcT: 21€KTPOHHBIN
// JlaHb: 21E€KTPOHHO-OMOINOTEUHAS
cucrteMa. — URL:
https://e.lanbook.com/book/108304 (I'n. 4. c.
111-150). 3. Illaunesa, E. FO. XemomeTpuka.
bazoBeie mousaTHs: yueoHoe mocobue / E. 10.
[[launeBa. — Cankt-IlerepOypr: Jlans, 2016.
— 160 c. — ISBN 978-5-8114-2301-9. —
TekcT: 21eKTpOHHBIN // JIaHb: 27I€KTPOHHO-
O6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/90051 (I'n.3. c.
9-86). 4. Tepemenko, A. I.
BHyTpuinabopaTtopHbIii KOHTPOJIb KauecTBa
pE3ybTaTOB aHAJIN3a C MCIIOJIb30BaHUEM
aboparopHOi HHPOPMAITHOHHON CHCTEMBI:
yueoHoe nmocooue / A. I. Tepemenko, H. II.
[Mukyna, T. B. Tonctuxuna. — 2-e uza. (31.).
— Mocksa: JIaboparopus 3Hanuit, 2015. —
315 c. —ISBN 978-5-9963-2522-1. — Tekcr:
DIIEKTPOHHBIN // JlaHb: AIIEKTPOHHO-
oubnuoreunas cucrema. — URL:
https://e.lanbook.com/book/66283 (I'n. 3. c.
158-279). 4. Unses, N.B. Metponorndeckas
00paboTKa pe3ysIbTaTOB XUMHYECKOTO
aHanm3a: yue6. mocobue / M. B. Uuses, E.
W. lanwmmna; FOx.-Ypan. roc. yu-1, Kad.;

TOYpI'Y. 2015.

6. @DOoHJ OLIEHOYHBIX CPE€ACTB IAJd IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,
HpOME)ICYTO‘IHOﬁ arrecranmun

KonTposnb kauecTBa 0CBO€HMsI 00pa30BaTEIbHON MPOrPaMMBbI OCYIIECTBIISIETCS B

cootBeTcTBUH ¢ [lonioskeHreM 0 OaTbHO-PEHTHHTOBOM CUCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM IEeSITEIHHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabubie meponpusitusa (KM)

Ha3Banue -
Ne | Ce- Bun Makc. THIBA-
KOHTpoJbHOTO |Bec [Topsimok HaumcaeHus: 6AIIOB
KM |mecTp| KoHTpoOIs N G— Oann eTcs
B [TA
5 6annoB: OOyuarouuiics BBITOIHUI padboTy
1 5 Texymmii | KonTponbHas 0.09 5 0e3 omMbOK U HeIOUETOB B 00bEME HE MEHBIIIE, Lader
KOHTpOdb | pabora Nel |7’ yeM OBLJIO OCBEIICHO Ha JICKIIMOHHBIX
3aHATUSX.




4 6asa: OOydaroUIHiics BBITOTHII padboOTy
[MOJIHOCTEIO, B 00beMe He MEHBIIIE, YeM OBIIIO
OCBEIIICHO HA JICKIIMOHHBIX 3aHIATUSIX, HO
JTOTTYCTHJI B HEW He Oosiee OHOM HerpyOoit
OIIMOKHU U OQHOIO HEAOUYETA, UIN HE 0oJiee
TIBYX HEJIOYETOB.

3 6amta: OOyyaromMCs MPABUIIBHO BBITTOIHUI
He MeHee 2/3 Bcel paboThl /WK JOITYCTHI HE
Oosiee oIHOM Tpy0OOoit OITMOKH U IBYX
HEJIOYETOB.

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

1 6amn: OOyJaronIuiicss JOMYCTHIT YHACTIO
OIMOOK U HEIOYETOB MPEBOCXOSAIIECE HOPMY,
[P KOTOPOH MOXKET OBITH BBICTABJICHA OIICHKA
«2 Gammay.

0 0amtoB: Pabora He caHa.

Texymmii
KOHTPOJIb

KonTponbsHas
pabota No2

0,09

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

4 Gamta: 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 6amra: OOy4JaronIuiicss TPaBUIHHO BBHITTOTHUIT
He MeHee 2/3 Bcelt paboThl W/UITH JIOTTYCTUI HE
0oJsiee OHOM rpy0Oif OIITMOKHU U ABYX
HEI0YETOB.

2 6amna: OOyJarouuics MpaBUIbHO BBITTIOTHIIT
MeHee 2/3 Bceil paboThl n/uinu AomycTHI1 6onee
OJTHOM Tpy0O# OITMOKY U ABYX HEIOYETOB.

1 6amn: OGyyarouuiics JOMYCTHIT YHUCIIO
OmHMOOK M HETOYETOB MPEBOCXOIAIIEE HOPMY,
[pU KOTOPOM MOXKET OBITH BHICTABJIEHA OILICHKA
«2 Gannay.

0 6amnoB: Pabota He cnaHa.

3a4CT

Texymnmi
KOHTPOJIb

KonTponbpnas
pabota Ne3

0,09

5 6amnoB: OOyyaromuiicst BEIIOIHUI padoTy
0e3 OIMOOK U HEJIOUETOB B 00heMe HE MEHBIIIE,
yeM ObLIO OCBEICHO Ha JIEKIIMOHHBIX
3aHATHUSIX.

4 6asna: OOydarouuiics BBITOTHUI paboTy
MOJTHOCTBIO, B 00beMe He MEHBIIIE, YeM ObLIO
OCBEILEHO Ha JIEKIIMOHHBIX 3aHATHSX, HO
JTOMYCTUJI B HEW He Oosiee OHOM Herpyooit
OLIMOKM M OTHOTO HEeJ0UeTa, UM He Oolee
TIBYX HEJIOYETOB.

3 6amta: OOyyaromMics TPaBUIIBHO BBITOJIHUI
He MeHee 2/3 Bcell paboThl W/UIH JOMTYCTHIT HE
6osiee 01HOM rpy0oii OLIMOKM U IBYX
HEI0YETOB.

2 6ayna: OOydarouuiics NPaBUIIbHO BBITTOIHUI
MeHee 2/3 Bcer paboThl U/WIIM JOMYCTUI O0s1ee

3a4CT




OJTHOY TPyOOi OMIMOKH U JABYX HEJIOYETOB.

1 6amn: OOyJaronIuiicss JOMYCTHIT YHACTIO
OIMOOK U HEIOYETOB MPEBOCXOSAIIECE HOPMY,
[IPH KOTOPOH MOXET OBITh BBICTABJICHA OIICHKA
«2 Oamay.

0 0amroB: Pabora He caHa.

Texymnii
KOHTPOJIb

KonTponpHas
pabota Ne4

0,09

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

4 Gamta: OOy4aromuiics BBITOIHWI 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 6amra: OOy4JaronIuiicss TPaBUIHHO BBHITTOTHUIT
He MeHee 2/3 Bcelt paboThl /HITH JIOTTYCTUI HE
0oJsiee OHOM rpy0Oif OIITMOKHU U ABYX
HEI0YETOB.

2 6amna: OOyJarouuics MpaBUIbHO BBITTOTHIIT
MeHee 2/3 Bceil paboThl n/uinu AOmycTHI1 6oee
OJTHOM Tpy0O¥ OITMOKY U ABYX HEIOYETOB.

1 6amn: OGyyarouuiics JOMYCTHIT YHUCIIO
OmHMOOK M HETOYETOB MPEBOCXOIAIIEE HOPMY,
[pU KOTOPOM MOXKET OBITH BHICTABJIEHA OILICHKA
«2 Gannay.

0 6amnoB: Pabota He cnaHa.

3a4CT

Texymni
KOHTPOJIb

JomarrHee
3aganue Nel

0,09

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

4 Ganna: 3a1aHKe BHIMOJHEHO MPABUIILHO U B
MOTHOM 00BbeMe, MOTyUYeHbI BEpHBIE pacueTHbIC
(dhopMyJIBI ¥ YUCIICHHBIE PE3YJIbTaThI.
Jlomy1ieHa ofjHa omuOKa WK JBa-TpU
He1o4ueTa.

3 Gamna: 3ajaHUE BBINIOIIHEHO HE B TIOTHOM
oobeme. [ToydeHbl B MPUHITUIIC BEPHBIC
pacueTHbIe (HOPMYIIbI, HO HE YUYUTHIBAIOIIUE
ocoOeHHOCTel perraemMoit 3agauu. JlomyeHsl
OoJiee O1HOM OmMOKK WM Oosiee ABYyX-Tpex
HEI0YETOB.

2 Gamna: OOy4aroImUNCs TPABUIBHO BBITTOTHUI
MeHee 2/3 Bcel paboThl /WA JOMYCTUI Oosee
OJTHOU TpyOOii OMMOKU U ABYX HEAOYETOB.

1 Oamr: 3amaHue BBIIOJIHEHO HE IIOJHOCTBIO.
JlonyuieHsl rpyOble omnoku. Pabora
BEHITIOJTHCHA HE CAMOCTOSITEIIBHO.

0 6ayutoB: 3amaHue HE CIAHO.

3a4CT

Texymmii
KOHTPOJIb

Jomarraee
3aganue No2

0,09

5 6annoB: 3aaHue BBHITOTHEHO MPABUIIBHO U B
[1OJJHOM 00BEME, MTOJTyUYEHbI BEPHBIE pacueTHbIE
(dhopMyIIBl ¥ YKCIIEHHBIE pe3yabTaThl. Her

3a4CT




OIMOOK B IOTUYECKUX PACCYKICHUSIX.
OOyyvaronuiicst MoKasaJ MOJHBINH 00beM
3HAHUM, YMEHUI B OCBOCHHUHU IIPOUICHHBIX TEM
Y IPYMEHEHHUE UX Ha MPaKTUKE.

4 Gaa: 3ajaHue BBITIOIHEHO MPAaBUIBHO U B
MOJTHOM 00BbeMe, MOJTyUYeHbl BEpHbIE pacueTHbIE
(hOopMYIIBI ¥ YUCIICHHBIE PE3YJbTATHI.
Jlomy1ieHa ofjHa omMOKa WK JBa-TpU
Hepo4ueTa.

3 Oawta: 3agaHue BBIIOIHEHO HE B IIOJTHOM
oobeme. [lomydeHsl B IPUHITUIIE BEPHBIC
pacueTHble (POPMYJIbI, HO HE YUYUTHIBAIOIIUE
0CcOOEHHOCTEN pemaeMoi 3a1auu. JlonyeHsl
0oJsiee oHOM OMMOKHK WK 00JIee TBYyX-TpeX
HE0YETOB.

2 6amna: OO0yJarouuics MpaBUIbHO BBITTOTHIIT
MeHee 2/3 Bceil paboThl n/uiu AOmycTHI1 6oee
OJTHOM Tpy0Oii OITMOKY U ABYX HEIOYETOB.

1 Gamn: 3a1aHKe BBITIOJIHEHO HE TIOJTHOCTBIO.
JlomymieHsl rpyobie ommoOku. Pabora
BEHITIOJTHEHA HE CAMOCTOSITENIBHO.

0 OawTOB: 3amaHue HE COAHO.

Texymuit
KOHTPOJIb

Jomamnraee
3aganue Ne3

0,09

5 6amoB: 3aaHue BBITOJHEHO MTPABUIIBHO U B
MOJTHOM 00BbeMe, MOTyUYeHbI BEpPHBIE pacueTHBIC
(dhopMyIIBI ¥ YUCTIEHHBIE pe3ynbTaThl. Her
OITMOOK B TIOTUYECKUX PACCYKICHUSIX.
OOyyaronuiicst MoKasaJ MOJHBINA 00beM
3HAHUI, YMEHUI B OCBOCHUU ITPONJAEHHBIX TEM
1 IPUMEHEHNE UX Ha MPAKTHKE.

4 Garia: 3aiaHue BBIMOJHEHO MPABUIHHO U B
MMOJIHOM 00BhEME, TIOTyUYCHBI BEPHBIC PACUCTHHIC
(hopMyIIBl ¥ UUCIICHHBIE PE3YJbTaThI.
JlomymieHa oHa omuOKa UK ABa-TPU
HEJ04eTa.

3 Oawta: 3agaHue BBIIOIHEHO HE B IIOJTHOM
oobeme. [TomydeHsl B IPUHITUIIE BEPHBIC
pacueTHbIe (HOPMYITBI, HO HE YUUTHIBAIOIIIHE
ocobeHHocTel perraeMoii 3aja4un. J{omyIeHsl
Oosiee oTHOM OMMOKU MK OoJiee IBYyX-Tpex
HEJI0YETOB.

2 6amna: OOyJaronuics MpaBUIbHO BBITTOTHIIT
MeHee 2/3 Bceil paboThl n/uinu AomycTHi 6onee
OJTHOM Tpy0O¥ OITMOKY U ABYX HEIOYETOB.

1 Gann: 3aaHue BBIMOIHEHO HE MTOTHOCTHIO.
Jlomy1ieHsl rpyobie omnoku. Padora
BBITIOJIHEHA HE CAMOCTOSITENBHO.

0 OaToB: 3amaHue HE COAHO.

3a4CT

Texymui
KOHTPOJIb

Jomamnraee
3aganue Ned

0,09

5 6anoB: 3ajaHKe BBIIIOJHEHO MPABUIIBHO U B
MOTHOM 00BbeMe, MOTyUYeHbI BEpHBIE pacueTHbIC
(hopMyJIbl M YUCTIEHHBIE pe3ynbTaThl. Hert
OIMOOK B TIOTUYECKUX PACCYKACHUSIX.
OOyyaronuiicst MoKasai MoJHbINH 00beM
3HAHUW, YMEHUN B OCBOCHUU ITPONJAECHHBIX TEM
1 IPUMEHEHNE UX Ha MPAKTHKE.

4 Gana: 3aiaHue BBIMOJIHEHO MPaBUIBHO U B

0JJHOM 00bEeMeE, MOJTyUYEHbI BEPHBIE pacueTHbIE

3a4CT




(GhOopMyIIBI ¥ YUCIICHHBIE PE3YJbTAThI.
JlomymieHa oHa omuOKa UK ABA-TPH
HeIoueTa.

3 Oawa: 3agaHue BBIIIOIHEHO HE B IIOJITHOM
oobeme. [lomydeHsl B IPUHITUIIE BEPHBIC
pacueTHbIC (DOPMYIIBI, HO HE YUUTHIBAIOIIIHE
0CcOOEHHOCTEN peraeMoi 3a1auu. JlonyeHsl
0oJsiee oHOM OMMOKHK Wi 00JIee IBYyX-TpeX
HEIOUYETOB.

2 6amna: OO0yJarouuics MpaBUIbHO BBITTOTHIIT
MeHee 2/3 Bceil paboThl n/uiu AOmycTHI 6oee
OJTHOM Tpy0O¥ OIITMOKY U ABYX HEIOYETOB.

1 6amn: 3amaHue BHIIOIHEHO HE MOIHOCTBIO.
JlomymieHsl rpyobie ommoOku. PaGora
BBIIIOJIHEHA HE CAMOCTOSATEIIBHO.

0 OawTOB: 3amaHue HE COAHO.

Texymui
KOHTPOJIb

Jomamnraee

3aganue Nes 0,09

5 6anoB: 3aaHKe BBITOJHEHO MTPABUIIBHO U B
MOJTHOM 00BeMe, MOTyUYeHbI BEpPHBIE pPacueTHBIC
(dhopMyIIBl ¥ YUCTIEHHBIE pe3ynbTaThl. Her
OITMOOK B TIOTUYECKUX PACCYNKICHUSIX.
OOyyaronuiicst MoKasaJ MOJHBINH 00beM
3HAHUW, YMEHUI B OCBOCHUU ITPOMAEHHBIX TEM
1 IPUMEHEHNE UX Ha MPAKTHKE.

4 Garia: 3aiaHue BBIMOJIHEHO MPABUIHHO U B
MMOJITHOM 00BhEME, TIOTyUYCHBI BEPHBIC PACUCTHHIC
(hopMyIIBl ¥ UUCIICHHBIE PE3YJbTaThI.
JlomymieHa oHa omuOKa UK ABa-TPU
HEJ04eTa.

3 Oaa: 3agaHue BBIIOIHEHO HE B IIOJTHOM
oobeme. [lomydeHsl B IPUHITUIIE BEPHBIC
pacueTHbIC (HOPMYITBI, HO HE YUUTHIBAIOIIIHE
ocobeHHocTel perraeMoii 3aja4un. J{omyIeHsl
Oosiee oTHOM OMMOKU MK OoJiee IBYyX-Tpex
HEJI0YETOB.

2 6amna: OOyJarouuics MpaBUIbHO BBITTOTHIIT
MeHee 2/3 Bceil paboThl n/uinu AomycTHI1 6onee
OJTHOM Tpy0O¥ OITMOKY U ABYX HEIOYETOB.

1 Gann: 3aaHue BBIMOIHEHO HE MTOTHOCTHIO.
Jlomy1ieHsl rpyobie omnoku. Padora
BBINIOJIHEHA HE CAMOCTOSITENBHO.

0 OaToB: 3amaHue HE COAHO.

3a4CT

10

Texymni
KOHTPOJIb

[IpakTnueckue

0,19
3aHATHUA

24

[locentaemocTh mpakTHyeckoro 3ausaTus: 0 — 8
6asa. (16am1 — npucyTcTBOBAJ Ha 3aHATHH; 0
0aJIJIOB — OTCYTCTBOBAJ HA 3aHATUN).
BrInosnHeHne pacyeTHOro 3aJjaHus Ha 3aHATUU:
0 — 8 6amna. (1 6amn — pacueTHOE 3a/1aHKE
BbINOJIHWT; 0 6aJIJIOB — pacyeTHOE 3ajaHHe He
BBITIOJTHI ).

VHTepakTHBHOE B3auMoeicTBHE (paboTa y
TTOCKH, BOIIPOCHI-OTBETHI, pab0Ta B MUHH-
rpymme 1 T.1.): 0 — 8 6aya. (1 6amn — padoran
Ha 3aHSATHH Y JIOCKU W/WMIIM Y4aCTBOBAJ B
00CYXJIEHHH BOTIPOCOB, BOZHUKAIOIINX B
TEUEHUE 3aHATHS, W/WIH yI4aCTBOBAI B paboTe
MUHH-TPYIII MPU PEIIEHUHN PacCUeTHBIX

3anaHuii; 0 6aysI0B — HE MPUHUMAJI yYacTUe B

3a4CT




[IPOBEJICHUM 3aHSTHS).

11| 5

[Ipome-
KYTOYHAs
aTTecTanus

3auer

4 6anna: OOy4aroImUNACs TPABIILHO OTBETHIT
Ha TeOpeTHUYeCcKrue BOmpochl. OTBETHI Ha
OOJBIIMHCTBO JOTIOJIHUTEIHHBIX BOIIPOCOB.

3 6amta: OOy4Jaronuiics: ¢ HeOOIBITUMHU
HETOYHOCTSMHU OTBETHJI Ha TEOPETUICCKUE
BOMPOCHL. OTBETUIT HA OOIBITMHCTBO
TTOTIOJIHUTENBHBIX BOIIPOCOB.

2 6amna: OOyJarouuiics qaa He TOTHBIC
OTBETHI Ha TEOPETHUUECKHUE BOMPOCHL. [Ipu
OTBETax Ha JOTOJIHUTEIbHBIE BOPOCH OBLIH
NOTYIIEHBI TPYyObIe OITHOKH.

1 6amn: OOy4Jaronuiicss Ipu OTBETE Ha
TEOPETUYECKHE BOTPOCHI MTPOAEMOHCTPUPOBAIT
HEJOCTAaTOYHBIA YPOBEHb 3HAHUN U YMEHHH B
pamkax yueOHoro Matepuaia. He orBeTnn Ha
OOJIBIITMHCTBO JIOTIOHUTEIBHBIX BOITPOCOB.

0 6ammoB: OOyuarouiicss He SBUJICS Ha 3a4eT.

3a4CT

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLEHMBAHUSA

Bun

IIPOMEKYTOYHOMN IIponenypa nposeneHus

arrccralnmu

Kpurep
OLICHUBA

404}
HUA

3a4cT

KoHTpospHOE MEpPONIPUATHE IPOMEKYTOUHOM aTTECTALUU HE
aBJsieTcs 00s3aTenbHbIM. PEUTHHT 110 tuciuIIinae GOopMHUpYeTCs
II0 pe3yabTaTaM PEUTHUHIA TEKyIIEero KOHTpois. CTyIeHT MOXKET
MIOBBICUTH CBOM PEUTHHI, IIPOI/Isl KOHTPOJIBHOE MEPOIIPUATHE
MPOMENKYTOYHOM aTTECTAIlMU - YCTHBIN ONpoC. YCTHBINA OMPOC
IIPOBOJIUTCS 10 3apaHEE YTBEP)KIEHHBIM YK3aMEHALIMOHHBIM
OuneraM. busier conepKuT aBa Bonpoca: 1o JEKIIHOHHOMY
MaTepualy U MaTepualy MpakTUYeCKuX 3aHATHH. B xone ycTHOrO
OIIpOCa MPENoJaBaTelb MOXKET 3a/1aBaTh JONOJHUTEIIBHBIC
BOIIPOCHI 110 OUJIETY, a TAKXKE IO APYTUM TEMaM B paMKax
IIPOrpaMMBbI TUCHUIUIMHBIL.

B cooTBeTCcTBHU C

. 2.5, 2.6

[lonmosxenusa

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Pesynbrarel 00yueHus

9|10[11

YK-1

3HaeT: OCHOBBI METPOJIOTHHU, CTAHAAPTH3AINN U CePTU(DUKAIIIH;

HEO0OXOMMOCTh HCTIOIB30BaHUS B MPO(ECCHOHATBHON ACSTEIHHOCTH

YK-1

'YMeeT: NPUMEHSTh CUCTEMHBIN MOAXO/T B TEXHUKO-3KOJIOTUYECKOMN

chepe

YK-1

lMeeT mpakTUYECKH OMBIT: HCIOIb30BaHUS HH(OpMALUU 00
OCHOBHBIX TEHACHIIMSIX METPOJIOTUU B 001aCTH pecypcocOepekeHust
U SKOJIOTHH

OIIK-3

3HaeT: MeTo/bl 00eCIeueHNs KauecTBa U TOYHOCTH U3MEPEHU TTPH
peneHny 3a71a4 npohecCUOHAIBHOMN NesITETbHOCTH

OIIK-3

'YMeeT: OCYLIECTBIIATh BEIOOP CPEACTB U3MEPEHUS 110 3aJaHHBIM
METPOJIOTHUECKUM XapaKTePUCTUKAM

OIIK-3

Nmeet HpaKTI/I‘IeCKI/Iﬁ OIIBIT: BBI60pa METOAUK TJISA OKOJIOTHYECKUX

UCIILITAHUN U UCCJIETOBAHUN




TumnoBsie KOHTPOJIBHBIC 3aJaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAILIMOHHOE 00ecredeHUue TUCHMILIMHBI

ITeyaTHas ydueOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:
Ananutnaeckast xumusi: [Ipoonemsr u noaxonsl T. 2 B 2 T. Pen.: P.
Kenbuep u np.; [lon pea. 10. A. 3onorosa. - M.: Mup: ACT, 2004. - 728 c. ui.

l.

2.

Ceprees, A.

I'. Metrponorus Yue6. mis By3oB A. I'. Ceprees. - M.

Jloroc, 2005. - 269,[1] c. un.

0) OononHumenbHas Iumepamypa:

I.

Kapmos, IO.

A. AHUIUTUYECKUI KOHTPOJIb B METAJLTY PTHYECKOM

npou3BojCcTBe [ TekcT] yueO. 41t By30B 1O HAIPABJICHUIO U CHEIUATILHOCTH
"Metamyprus” 0. A. Kapnios, A. I1. CaBoctun, B. JI. CanpHuKOB. - M.
Axanemknura, 2006. - 351 c. un.

Makaposa, H. B. Craructuka B Excel [Tekct] yue0. mocobue ajist
By30B 1o cnenuraibHocTu 061700 "Craructuka" u ap. cnenuanbHoctaMm H. B.
Makaposa, B. f. Tpodumern. - M.: ®unancsl 1 craructuka, 2001

2.

8) omeuecmeenHvle U 3apyOedtCHbIE HCYPHANbL NO OUCYUNTUHE, UMerowuecs: 8 bubiuomexe:
2. 3aBojckast mabopartopusi: luarHocTrka MaTepuasoB ,Hayd.-TEXH.
KYpPH. 110 AaHAJIUT. XUMUH, (PU3., MaT. © MEX. METOZaM HUCCIIEN., a TAKKE
ceprudukanuu marepuanon. M. ,Meramryprus ,1936-

1.

2) MemoouuecKue yKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:

I.

Huses, 1.B.

MeTtponorudeckas 00padoTKa pe3ynbTaToB XUMHUYECKOTO

aHanu3za : yue0. nocooue / . B. Unses, E. U. lanununa ; FOx.-Ypain. roc. yH-T,
Kad. ; OYpI'Y. 2015

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenpHol pabomsl CmyoeHma.

l.

HNuses, 1.B.

MeTtponorudeckas 00padoTKa pe3yIbTaTOB XUMHUECKOTO

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

BHCKTPOHHaH yqe6H0-MeTonnquKaﬂ HOKYMECHTaAIlUA

HanmenoBanue
Bn ecypca B
Ne A peeyp . bubnuorpagpuyeckoe onucanue
JUTEpPaTypbl | AIEKTPOHHOMN
bopme
DNEeKTPOHHO-
P [Tukyna, H. I1. MeTposnorudeckoe o0ecrieueHrne 1 KOHTPOJIb Ka4eCTBA XUMI
OoubnuoTeyHas
OcHoBHas aHaym3a : yueonoe nmocoowue / H. I1. [Tukyna, A. A. baku6aes, I. b. Cierrye
1 cucTemMa 3
nuTeparypa 3naTeNbeTBa Tomck : TITY, 2012. — 216 c. — TekcT : aneKTpoHHbIH // JIaHb : 3IEeKTPOH]
Mo oubmmoteunas cucrema. — URL: https://e.lanbook.com/book/45152
OCHOBHAS OnektponHo- |Tepemienko, A. I. BHyTpunaboparopHblii KOHTPOJIb KauecTBa pPe3yIbTaToB
2 OMOIMOTEYHAs [MCTIOJIb30BAaHUEM JIA0OPATOPHOU MH(DOPMAITMOHHONW CUCTEMBI : y4eOHOE TI0
nuTeparypa
cHcTeMa I'. Tepemenko, H. I1. [ukyna, T. B. Toxctuxuna. — 2-e uzg. (31.). — Moc




u3narenbcTBa  [Jlaboparopus 3nanwmii, 2015. — 315 c. — ISBN 978-5-9963-2522-1. — Te
Jlanb hIIeKTPOHHBIN // Janb : anexTpoHHo-0ubaoTeunas cuctema. — URL:
https://e.lanbook.com/book/66283
OnexktponHo- |Bacuibkos, /1. B. OcHoBBEI MeTposiorui : yuebHoe nocodue / 1. B. Bacuib
OcHOBHAs o6ubmuoteynas [Kouwuna, T. I1. KouetkoBa. — Cankr-IletepOypr : BI'TY "Boenmex" um. /1.
3 cucTema YerunoBa, 2012. — 79 ¢. — ISBN 978-5-85546-704-8. — Tekcr : anekTpc
nmuTepaTypa
n3narenbcTBa |JlaHb : anmekTpoHHO-OnbMMoTeuHas cuctema. — URL:
Jlanp https://e.lanbook.com/book/63682
63;1;;?;2231?2;;1 [Taunenra, E. 0. Xemomerpuka. bazoBrie monsTus : yueoHoe nocodue / E.
4 JlononHuTENBHAS cHCTeMa [[TauneBa. — Cankr-IletepOypr : Jlans, 2016. — 160 c. — ISBN 978-5-81
muTeparypa S IATeIbCTRa 9. — Texkcr : anekTpoHHbIH // JIaHb : 37EKTPOHHO-OMOINOTEYHAs CUCTEMA.
A https://e.lanbook.com/book/90051
Jlanb
ICKTPOHHO- bypnaea, 3. I. O6paboTtka u npenacrapinenue gaHHbX B MS Excel : yaeOn
OnbIMoTeYHAs
5 JlononHuTENBHAA CHCTEMa / O. I'. bypnaena, C. H. Jleopa. — 2-e u3z., ctep. — Cankr-IletepOypr : JI:
muTeparypa satenscrsa | 156 c. — ISBN 978-5-8114-1923-4. — TekcT : ameKTpoHHbIH // JIaHb :
JIaI:{L HIIEKTPOHHO-OnOIoTeunas cucrema. — URL: https://e.lanbook.com/book;
Mertonnueckue |Y4eOHO- |
Hoco6us s P —— WNuses, 1.B. Metponorudeckast 00paboTka pe3yabTaToB XUMUYECKOTO aHa.
6 CAMOCTOSTEIIEHOMMATEOMATEL nocobue / M. B. Uuses, E. U. J[lanununa ; KOx.-Ypan. roc. yu-T, Kag. ; FO
P https://lib.susu.ru/ftd?base=SUSU METHOD&key=000535387&dtype=F.
paboThI cTyneHTa [Kadeaps
MeTomIeCKie OnexktponHo- [3Paborta nmonw3oBatens B Microsoft Excel 2010 : yue6Hoe nocobue / T. B.
noco6ﬂm s oubmuoreunas |C. B. Onunoukuna, M. C. OcerpoBa, H. A. OcumnoB. — Cankr-Iletepoypr
7 CaMOCTO}IZ”II“eJILHoﬁ cucTema NTMO, 2012. — 87 c. — TekcT : anekTpoHHbIH // JlaHb : 31eKTpOHHO-0M0
n3narenbcTBa |cuctema. — URL: https://e.lanbook.com/book/40723 (nara obpamenus: 0
paboTHI CTy/IEHTA ) N
Jlanp — PexxuM gocTyna: st aBTOpH3. MOJIb30BaTeleH.

[lepedeHb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECTICUECHHUS:

1. Microsoft-Windows(6eccpouHo)

2. Microsoft-Office(6eccpouno)

3. ®I'AOY BO "IOYpl'Y (HNY)"-ITopran "Onexrponnsiii OYpI'Y"
(https://edu.susu.ru)(6eccpodno)

[Tepedenp ucmonb3yeMbpIx MpoheCCHOHABHBIX 0a3 TaHHBIX U WH(DOPMAITMOHHBIX

CIIPpaBOYHBIX CHCT

Hert

CM:

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne T CIUTITHHBI

OcHoBHOE O60py,Z[OBaHI/Ie, CTC€H/bl, MAKCTHI, KOMIIBIOTEpHAA TEXHUKA,

N No
Bun 3ansaruit ay MpelyCTAaHOBICHHOE IPOrpaMMHOE 00€CTIeYeHIE, UCTIONB3yEeMOe IS
YA pa3IMYHBIX BUJOB 3aHATUI
[IpakTrueckue 208 |Kommwrotepsl, noakiroueHHbie ¢ cetu Muatepaet, OC Microsoft Windows 7,

3aHsTus u cemuHapsl |(1a) [Microsoft Office 2007.
) po— 202 |O0opynoBaHHe IS IPOBEICHUS MYITBTHMEINIHBIX JICKIHIA: TIPOSKTOP,
H (la) |moxymeHT kamepa.




