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1 Hesn u 3axa4M N3y4YeHUs T CUUILIMHBI (MOLYJI51)

1.1 Ileanb ocBoeHUS TUCHHUTLIHHBI

Henbto aucuumianesl «MeTpOoJIoru4eckie OCHOBBI XHMHYECKOTO aHajau3a» SBIISETCS
(dopMHpOBaHHE y CTYICHTOB COBPEMEHHBIX IIPEICTABICHUM O MeTojax obecrnedyeHus
HA/IGKHOCTH IOJIy4aeMOH aHaJUTUYECKOH MH(DOpPMAlMM HAa OCHOBE METPOJIOTHYECKOTrO
o0ecreyeHus BceX CTa Uil aHAIUTUYECKOrO LIUKJIA.

1.2 3agaum JUCHMIIIMHBI
OCHOBHBIMU 33JJa4aMU SIBJISFOTCS:

— O3HAKOMJICHUE CTY/I€HTOB C HOPMATUBHO-IIPABOBBIMU OCHOBAMH METPOJIOTUYECKOTO
o0ecrnieueHns N3MEpEeHuN;

— OCBOEHHE CTYICHTaMHU METOJIOB OIIEHKU KaueCTBa PE3yJIbTaTOB KOJIMYECTBEHHOTO
XUMHYECKOT0 aHalln3a;

— U3y4EHUE CPEACTB U METOJIOB METPOJIOTUYECKOTO 00ECIICUeHUS pe3yIbTaTOB
AHAIUTUYECKOTO KOHTPOJIS, CIIOCOOOB OIEHKU MOTPEIIHOCTENH U3MEPEHHI U KOHTPOJISI TOYHOCTH
pe3yJIbTaTOB U3MEPEHUI.

1.3 MecTo aucuuinHbl (MOyJisl) B CTPYKTYype 00pa3oBaTeibHON NPOrpaMMbl

JucuuruinHa «MeTposIorn4eckue OCHOBBI XMMHMYECKOIO aHaIu3a» OTHOCUTCS K YacTH,
dopmupyeMoii yyacTHUKaMu 00pa3oBaTelnbHbIX OoTHOMEeHnH bioka 1 "Iuctummmael (Moxynm)"
yueOHoro 1uiaHa. B cootBercTBuu ¢ pabouuM yuyeOHBIM IUIAHOM JUCLMILIMHA M3ydaercs Ha 3
Kypce. Bua npomexxyTouHoi arTecTanuu: 3a4er.

JucuuruinHa 6a3upyercsl Ha 3HaHUSX, YMEHUAX M HaBbIKAX, MOJTYYEHHBIX IPU U3Y4YEHUH
muciuminHel«Maremarukay.B kypce npocnexxuBaercs TecHasi CBSA3b € pa3zeslaMy METPOJIOTHH B
JUCLUIUIMHE «AHATUTHYECKON XUMHUN».

1.4 TlepeyeHb IUIAHMPYEMBIX Pe3yJLTATOB O00y4YeHHMs MO AUCHMUILIMHE (MOIY.JI0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3y/JIbTATAMH OCBOEHHS 00pa30BaTeJbHOH NPOrpaMMbl

W3yuenne paHHOM y4yeOHOW AMCUMIUIMHBI HANpaBlIeHO Ha (OPMHUPOBAHUE Y
00yJaroNUXCsl CIENYIOIMNUX KOMITETEHIIUN:

KOH 1 HAaUMECHOBAaHUEC UHUKATOpA Pe3yHLTaTBI O6y‘IEHI/I$[ 0o AUCLUIIIINHC
JOCTHXCHUA KOMIICTCHIIUNA

OIIK-1. CriocobeH aHaIM3MPOBATh U HHTEPIPETUPOBATH PE3YJIbTATHl XUMHIECKUX KCIIEPUMEHTOB, HAaOIIOJeHNI
Y U3MEPEeHUH

HOIIK-1.1. CucrematuzupyeT W aHATU3UpPyeT | 3HAET OCHOBHI METPOJOTHH, OCHOBHEIC MPHUEMBI 00pabOTKH

pe3yabpTaThl XUMHUYECKHX 9KCIEPUMEHTOB, | MH(OPMAINH C TIOMOIIHIO CTATHCTHYECKUX METOAOB
HaOMIOZIEHUH, M3MEepeHHH, a TaKKe Pe3yNbTaThl | yMeeT NPUMEHSThH CIENUaIbHOE MPOTPaAMMHOE 00eCTICUeHNE
pacueToB CBONCTB BEILIECTB U MaTEPHUAIOB JUI1  OCYIIECTBIGHHS  METPOJOTMYecKOH  00paboTKu

AQHAJTUTUYECKHX JTaHHBIX

BIIaJICET HaBbIKaMU CTaTUCTUYECKOM 00paboTkH

9KCHEPUMEHTAIBHBIX JAHHBIX U OIIEHKH UX HAaJIeKHOCTH
NOIIK-1.2. IIpennaraer WHTEPIPETAIMIO | 3HaeT OCHOBHbIE HCTOYHUKHU BO3HUKHOBEHUS MOTPEIIHOCTEN
pe3ynabTaTOB COOCTBEHHBIX SKCIIEPUMEHTOB M | W3MEPEHHH,  METOABl  BBIIBICHHS  MAaJIOBEPOSTHBIX
PacYeTHO-TEOPETHIECKUX pabot C | pe3ynmpTaToB  HM3MEpPEHHH W3  CEepHH  PE3yJIbTaTOB,
UCTIOJIb30BaHUEM TEOPETUYECKUX OCHOB | CTaTUCTHUYECKHE METObl CPAaBHEHUS CPEIHUX 3HAYEHUH, UX
TPaJAULIMOHHBIX U HOBBIX Pa3/i€JIOB XUMUHU Jucnepcui

yMEeT OLIEHMBAaTh IOTPEUIHOCTb HM3MEPEHUs, MOKa3aTeln
KadyecTBa METOJAUKH  KOJIMYECTBEHHOIO  XMMHYECKOIO
aHaJu3a, BBIABIITH MaJIOBEPOSITHBIE pPE3YyJbTaThl B CEPUM
W3MEpEHUHl, BBIABISAITH W YCTaHABIMBATh B3aUMOCBS3HU
MEX]ly TpyNIamMu JaHHBIX

BJIaJICET HABBIKAMHU IIPOBEJACHUS BHYTPEHHErO KOHTPOJIS
MoKa3aTesieil KayecTBa METOAUKH BBIITOJIHEHUSI H3MEPEHUI

HOIIK-1.3. ®opMynupyeT 3aKkiIOUeHHss W | 3HACT NpaBWa OKPYIJICHHUS W MPEACTaBICHUS PE3yIbTaTOB
BBIBOJIBI 110 PE3yJIbTaTaM aHAJIM3a JIMTEPATYPHBIX | XUMHUYECKOI0 aHAJIN3a
JAHHBIX, COOCTBEHHBIX OJKCHEPHUMEHTAIBHBIX M | yMEET OKPYIJIATH U MPEACTABIIATH PE3YIBTATHl COOCTBEHHBIX




Kon 1 HanMeHoBaHWe HHIUKATOPA
JOCTHIKEHMUST KOMITETEHIIHH

PesynbraTel 00y4eHus IO TUCIUIIINHE

pacUeTHO- TEOPETHUYECKUX pAbOT XUMHUUCCKON
HaNpaBJIEHHOCTH

IKCICPUMCHTAJIbHBIX JaHHBIX

BJIaACCT HaBbIKaMH  OLCHKH  3Haydalux IlI/I(i)p
TMPOBEACHUMN PACYCTOB U MPECACTABJIICHUU PE3YJILTATOB

npu

OIIK-6. CriocobeH npeacTaBisiTh pe3yabTaThl CBOSH pabOThl B yCTHOW M MUCHbMEHHOH (OpME B COOTBETCTBUH C
HOpPMaMH ¥ IPaBWJIAMH, TPUHATHIMU B IPO(eCCHOHAIFHOM cO00IIeCTBE

NOIIK-6.1. CnocoOeH mpeAcTaBisTh pe3ybTaThl
paboTHI B BHJIE OTYETA 110 CTAaHAApPTHOH hopMme Ha
PYCCKOM SI3bIKE

3HACT TCOPCTUYCCKHUEC OCHOBBLI MNOJYUYCHHA aHAJIUTUYECKOM

nHpopManmy, ¢GopMy H  COAEpKAaHHE IPOTOKOJIOB
WCTIBITaHWH,  COJCp)KaHWE  METOIAWKH  BBIIIOJHCHHUSA
HU3MepeHuil

yYMEEeT HPOBOIUTH OIEHKY HPUEMIIEMOCTH AHAIUTHYECKUX
XapaKTEPUCTHK TIOJyYCHHBIX PE3yIbTATOB

BJIAAEET HAaBbIKAMU NMPUMEHECHUS METPOJIOTUICCKUX TaHHBIX
JUISL KOHTPOJIS TEXHOJOT'MICCKUX ITPOLIECCOB

HOIIK-6.2. YuureiBaet TpeGoBaHuUS
oubnmorpadudaeckoit KYJIBTYPHI npu
IpeCTaBICHUU PE3yIbTaTOB UCCIICIOBAHUI

3HaeT HOPMBI M IIpaBWJa NPEICTABICHHUS pPE3yIbTaTOB
M3MEpEHU U aHanu3a

yMeeT y4YUTBIBaTh TpeOoBaHms  OubOiHOrpaduyeckoit
KYJIbTYPBI TIPH IIPEACTABICHUH PE3YJIbTATOB U3MEPEHU

BJIajIeeT HABBIKAMH IIPEACTABICHUS PE3YIbTATOB M3MEPEHHH
B KPaTKOM M HAJIATHOU (hopme

2. CTpyKTYpa M coiep:KaHue M CHHIIIMHbI

2.1 PacnpeaesieHue TPYA0€MKOCTH JUCHUILJIMHBI 10 BUIaM padoT

OO0mast Tpyno€MKOCTh JUCIMIUIMHBI COCTaBISCT 2 3adeTHble eauHUIBI (72 daca), uX
pacripeielieHie 1o BuaM padoT MPECTaBICHO B Ta0JIUIIE

dopma 00yueHUsS
Bun pabor Beero : OqHa};q
9acoB
6 cemecTp (4achn)

KonrakTHasi paboTa, B TOM 4HcJjIe: 52,2 52,2
AyauTopHBbIe 3aHATHS (BCEro): 68 68
3aHATHSA JIEKIIUOHHOTO TUIA 16 16
JlaGopaTopHblie 3aHITHS 34 34
[TpakTHyeckue 3aHATHS - -
CeMHHapCKUe 3aHATHS - -
HMNHasi KOHTaKTHas padora: 2,2 2,2
Kontposs camocrosarensHoil padotsl (KCP) 2 2
ITpomexyrounas atrectanus (MKP) 0,2 0,2
CamocrosiTesibHast padoTa, B TOM YHCJIE: 19,8 19,8
OdopmieHne 1ab0paTopHBIX padboT 8 8
CamMocTosATenbHOE U3YUYEeHHUE TEOPETHUECKOTO 4 4
MaTepuaia

BerInonHeHne MHIUBUYaIbHBIX 33JaHUi (TIOJATOTOBKA 9 9
coo0MIeHUH, pedepaToB, MPE3CHTAIIHI)

[ToaroToBka K TEKynieMy KOHTPOJIO 5,8 5,8
KonTpoJis: = =
IToaroToBka K 3K3aMeHy - -
Oomasn yac. 72 72
TPYAOEMKOCTh | B TOM YHCJIe KOHTAKTHasi padoTa 52,2 52,2

3a4. e/l 2 2




2.2 ConepxxaHue QM CUUILTHHBI
Pacnpenenenue BuioB ydeOHON pabOThI U UX TPYJOEMKOCTH IO pa3JienaM AUCHUILINHBI.
Paznensl (TeMbl) AUCIUIUIMHBL, H3y4aeMble B 6 cemectpe (ouHast hopma 00ydeHus)

KosmmuectBo wacos
Ne HaumeHnoBanue pa3zaenos (TeM) AyRuTOpHas Breaymuro-
Bcero pabora pHas pabora
J | 113 JIP CPC
OCHOBBI METPOJIOTUU 8 2 - 4 2
5 DJIeMEHTBI MaTeMaTHYECKOM CTATHCTHKH, 12 9 i 5 4
UCTIOJIb3YEMbIC B AHAIUTUICCKOM XUMUH
3 CraTtuctuueckoe OHeHH?aHHe 12 4 i 4 4
pEe3yIbTaTOB U3MEPEHU I
4,  |IlorpenrHoCTH XUMHYECKOTO aHAJIM3a 8,8 2 - 4 2,8
5. |Craructuka JMHEHHBIX CBS3EH 11 2 - 6 3
6. KoHTposb pe3yabTaToB KOJHMUECTBEHHOTO 18 4 i 10 4
XUMHUYECKOTO aHAIA3a
Umoeo no pazdenam Oucyuniumbl: 69,8 | 16 - 34 19,8
KonTpons camocrositensHoi pabotsl (KCP) 2
[Tpomexyrounas arrectauus (MKP) 0,2
OO0miast TpyA0€MKOCTh IO TUCHIUILIAHE 72

[Tpumeuanue: JI — nekmuwm, 113 — mpaktudeckue 3aHatus / cemuHapsl, JIP — maGopaTopHbie
sarsitusi, CPC — camoctosiTenbHast paboTa CTyIeHTa

2.3 Conep:xanue pa3iesoB (TeM) THCHUTLTHHBI
2.3.1 3aHATHA JeKINOHHOI0 THIIA

®opma
No Hamvenonane Coneprxanue paszaena TEKYILIETO
paszena
KOHTPOJIS
1 2 3 4
1. |OcnoBsl MeTposiorur| OCHOBHBIE TepMUHEI U onipezenenns. Ousnyeckas | KontponbHas
BennunHa (OB) u ee coiictBa. Ennnuna OB, pabota
cucrema equnuil. [1Ikana namMepeHui, TUIIBI IIKaI.
N3mepenue, Buabl u3mepennil. KonnuectBeHHbIN
XAMHYECKHUI aHaJIN3 KaK KOCBEHHOE N3MEPEHUE.
2. DNEeMEHThI DNEeMEHThl MaTEMaTUYECKON CTaTUCTUKH, Kontponbnas
MaTeMaTU4eCcKou HCIIOJIb3yeMbI€ MPU 00pabOTKE pPe3yabTaTOB pabora
CTaTUCTHUKH, n3MepeHuil. Pe3ynprar aHanu3a kak ciaydyaiHas
UCIIONb3yeMbIe B | BeinunHa. OlleHUBaHUE TeHEePATbHBIX TapaMETPOB.
AHAJTUTUYECKOMN Pacnipenenenus cinydailHbIX BEJTMYUH.
XUMUA CTaTUCTHYECKHE TUIIOTE3bI U UX MMPOBEPKA.
3navarme nudpsl MPH MPOBEICHUU PACICTOB U
MPEJICTABJICHUN PE3YJIbTATOB.

3. CTaTUCTUYECKOE MeTtos! uckitoueHus BBIOpocoB. CpaBHEHHE Kontponbnas
OIlCHUBAHUE nucnepcnil. OneHKa JOBEPUTEIbHBIX HHTEPBAJIOB pabora
Pe3yIbTaTOB BBIOOPOYHBIX XapakTepucTuK. CpaBHEHHE TBYX

u3MepeHuit CpeaHuX pe3ynbTaToB. CpaBHEHUE CPEAHETO
pe3yibTaTa C U3BECTHBIM

4. [Torpemnoctn CiydaiiHble TOTPENTHOCTH XUMHUYECKOro aHanu3a. | KoHTpoapHas
XUMHYECKOTO CucremaTnueckue NOrpeurHOCTH XUMHUYECKOTO pabota

aHam3a AQHAJIN3a, UX BBISIBJICHUE U OIICHKA.




5. CraTucruka Koppensaunonnsiit ananus. OnpeneneHue KonTponbhas
JIMHEHHBIX CBSA3€M | IapameTpoB NpsMOM JIUHUU. [IpoBepka runoresst pabota
JIMHEHHOCTH.
6. KoHntpoub Oranel pazpaboTku U arrectanuun MBU. KoHntposbHas
pe3yJIbTaTOB [Tokazarenu Tounoctu MBU. Opranu3zanus pabora
KOJIMYECTBEHHOT' O BHYTPEHHETO KOHTpPOJIA Nokasareneii MBU.
XUMHUYECKOTO KoHTposb cTabMIbHOCTH METPOIOTrHUYECKUX
aHaiu3a XapaKTEPUCTHK C IIOMOILBIO KOHTPOJIbHBIX KapT.

[Ipenen onpenenenus u npenen oOHapyKeHUs

2.3.2 3aHATHSA CEMHUHAPCKOT0 TUINA (IPaKTUYecKue / CeMUHAPCKUE 3aHATHS/
J1abopaTopHbie padoThl)

®dopma
HaumenoBanue pazzgena .
Ne (TembI) Tematuka 3aHsATHI/paboT TEKYILETOo
KOHTPOJIS
1. OCHOBEI duznyeckre BEIMYNHBI U €IUHULBI UX JIP 1, ycTHbrlit
METPOJIOTUU U3MEpPEHHUs OIIpoC
2. DIeMEeHTHI OrieHKka BH/Ia 3aKOHA PacIpe/ie/IeHus] JIP 2, ycTHblid
MaTeMaTU4YECKOMN pe3ynbTaTOB U3MEPEHUN O1IpocC
3. CTaTUCTUKY, ObnapysxeHue rpyObIX IOTPELIHOCTEN C JIP 3, ycTHbIi
HCIIONB3YCMBIC B MPUMEHEHUEM PA3JTUYHBIX CTATUCTUYECKUX ompoc
AHATUTUYECKOU XUMHH KpUTEPUEB
4. Craructuieckoe
Omnpenenenye BEeIMYUHbI IOBEPUTEIHLHOTO .
OLICHUBAaHHE o JIP 4, ycTHbIi
MHTEpBaJia BEIOOPKH ONPEECIICHNMN, TTOTYyYEHHBIX
pe3yIbTaTOB orpoc
. B XOJI¢ XUMHUYECKOTO aHaIHn3a
U3MEPEHUI
S. HorpemsocTu Beluncnenue pa3nuuHbIX BUAOB IIOIPELIHOCTEN I ———
XUMHUYECKOI'0 aHAJIN3A | aGCOMIOTHBIX, OTHOCUTEIbHBIX U MPUBEAEHHBIX o’ny oc
MIOIPELIHOCTEN CPENCTB U3MEPEHUI p
6. Omnpenenenne napameTpoB npsiMoii muanu ipu | JIP 6, ycTHBIHA
. MIOCTPOECHHUHU I'PaynPOBOYHON 3aBUCUMOCTH U OIpoc
Craructuka JUHEHHBIX .
. IIPOBEpKa €€ JIMHEHHOCTH
CBs3el _
7. . . JIP 7, ycTHBIH
[IpoBepka runore3bl IMHEWHOCTH PSAMOM JIMHUU
oIpoc
8. Orenka nmoka3zaresnst moBropsieMoctu Metoauku | JIP 8, ycTHbIi
KOJIMYECTBEHHOT0 XMMHYECKOI0 aHaJIn3a o1poc
9. OreHka nmokasarensi BHyTprIadopaTOpHOU JIP 9, ycTHbIi
KoHnTpons pe3ynpraToB " yb parop Y
MPELM3UOHHOCTH METO/IUKH KOJIMYECTBEHHOTO orpoc
KOJIMYECTBEHHOTO
XUMHUYECKOT0 aHaJIu3a
XUMHUYECKOTO aHau3a =
10. Orenka nmokazaresnst npaBwibHOCTH 1 TouHoctu | JIP 10, ycTHbIit
METOJIMKH KOJIMYECTBEHHOI0 XUMUYECKOTIO oIpoc
aHaJM3a

[Tpumeuanue: JIP — 3ammra mnabopaTopHOi pabOTHI

2.3.3 IIpuMepHasi TeMaTHKA KypPCOBBIX padoT
KypcoBast pabota He nmpeycMOTpeHa yueOHBIM IIJIaHOM.

2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 oOecreyeHusl AJIsi CAMOCTOATEIbHON padoThI
00y4YAOIIHUXCS 10 TUCHHILINHE




[epeueHp y4eOHO-METOAMIECKOTO 00OSCIICUECHHS TUCIUILIHHBI T10
No Bux CPC BBITIOJTHCHHIO CAMOCTOSITEIEHON PabOTHI

1 |CamocTtostensHoe |MeToauueckue peKOMEHIAIMY K OpraHU3al[iK ayIMTOPHOI U BHEAYAUTOPHON
M3ydeHue (camocTOATENBHOI) pabOTHI CTYACHTOB: MeTonndeckue ykazanus / coct. T.IL
TEOPETUYECKOTO Cropoxenko, T.b. Iloumnok, A.B. becmano, H.B. Jlo3a. — Kpacuomap:
MaTepuana Kyb6anckwuii roc. yu-1, 2018. - 89 c.

2 |Odopmuenue Tumenko, E.A. Mertponorus, craHgapTusalys ¢ HOATBEPKICHUC
Ja00paTOPHBIX COOTBETCTBHSL: MeTposorust: y4ueb.-meton. mocobme / E.A. Tumenko, H.A.
pabort Homxenko, H.A. Anmmactsa. — Kpacnonap: Kybanckwii roc. ya-T, 2020. — 107

3 |[ToaroroBka k c. ISBN 978-5-8209-1857-5.

TEKyILEMY CwmarynoBa, A.H. Maremarnyeckoe MJIaHUPOBAHUE SKCIIEPUMEHTA B

KOHTPOJIIO METOJIMYECKUX MCCIICIOBAHUAX AHATUTUYECKON XUMHUM [DIEKTPOHHBIN
pecypc] : yuebHoe mocobme / A.H. Cmarynosa, I'.B. Ilamkosa, JI.W.
benbix. — Dnekrpon. gan. — Cankr-Ilerepoypr : Jlans, 2018. — 120
c. — Pexxum nocryma: https://e.lanbook.com/book/98248.

VY4eOHO-MeTOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPabOThl 00ydaroIUXCs U3
YHCJIa MHBAIK/IOB U JIMI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSMHU 3/10poBbsi (OB3) npenocraistorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPUATHS HH()OPMAITIH:

JUst I ¢ HapyIIEHUSIMU 3pEHMSL:

—B TEYaTHOM (popMe yBEITHMUEHHBIM MIPU(TOM,

— B (hopMe 3JIEKTPOHHOI 0 IOKYMEHTA,

— B (popme ayamodaiina,

— B IIeyaTHOM opMe Ha s3bIke bpaiins.

JIist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist TiI ¢ HapyIeHUsIMM OTIOPHO-/IBUTATEIBHOTO amnmapaTta:

— B TIe4aTHOM opme,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

— B ¢popMme ayaunodaiina.

JlaHHBINA TepeyeHb MOXET OBbITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIE€HTA
0o0ydJaronuxcs.

3. OOpa3oBaTe/ibHbIe TEXHOJIOTMH, NPHMeHsieMble NPH OCBOCHHMH IMCHMILIHHBI
(Mmoay.ns)

B mpouecce ocBoeHus JaHHOM y4eOHOW AMCHMILIMHBI HCIHOJB3YIOTCS CIEAYIOLIUE
o0Opa3oBaTeNbHbIE TEXHOJOTMM: ayIUTOpHas paboTa B BHUJE TPAJUIMOHHBIX (QOPM: JEKIHH U
nabopaTopHOM paboTBI; camMocCTOsATeNbHass paboTa CTYACHTOB. AKTUBH3AIMU U
MHTEHCU(UKAIIMM TI03HABATENILHOIO TMpoIlecca CIOCOOCTBYIOT MOJETUPOBaHHE MPOOIEMHBIX
CUTyallul, pellieHue CUTYAI[MOHHBIX 33Ja4 U MYJIbTUMEIUIHbIE NMPE3EeHTAlMU B JIEKIMOHHOM
Kypce. B paMkax 1a0opaTopHBIX 3aHATHI MPUMEHSIOTCS UCCIIEA0BATENECKUE METOABI M METO/IbI
KOHKPETHBIX cUTyaluil. J[aloTcsi CUTyallMOHHBIE 3a/1a4M 110 Pa3InYHbIM pa3jienaaM JIUCHUTUIHHBL.

B mponecce camoCTOSTENBHOM AESITENBHOCTH CTYAEHTHl OCBAMBAIOT M aHAJIU3UPYIOT
HOPMAaTHUBHYIO JIOKYMEHTAIlMI0 B OOJACTH METPOJIOTMH CTaHAapTH3alMU M CcepTHU(UKALUH,
UCTIONIB3YS UIMEIOLYIOCS JIUTEPATypy U MH(OPMAIIMOHHBIE TEXHOIOTHH.

NndopmanonHble  TEXHOJIIOTUH, TMpPUMEHSEMble TPU HW3YYEHUHU  JUCLMILIUHBI:
UCMOJIb30BaHUE  HMH(MOPMAIMOHHBIX  PECypcoB,  JOCTYNMHBIX B HH(OPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTu MHTepHeT.


https://e.lanbook.com/book/98248

AnanTuBHBIE 00pa30BaTEIIbHBIC TEXHOJIOTUH, IPUMEHSEMBIC TIPH U3yYSHUH TUCITUTUTHHBI
— ISl JUIl C OrPaHWYEHHBIMH BO3MOXHOCTSAMM 3J0pPOBBS NPEAYCMOTPEHA OpraHu3aius
KOHCYJIbTALIMH C UCIIOJIb30BAHUEM JIEKTPOHHOM MTOYTHI.

4. OueHo4YHbIe CPeACTBA /ISl TEKYIIero KOHTPOJIS YCIIeBAeMOCTH U NPOMEKYTOYHOM
aTrecTanuu

OneHOYHbIE CpeJICTBA MPEIHA3HAYEHBI JIJISI KOHTPOJS W OICHKH 00pa30BaTEeNIbHBIX
JOCTHKEHHH o0yyJaromuxcs, OCBOMBIIINX nporpaMmy yueOHOi JVCLIATUTHHEI
«MeTpoIoTHYeCKre OCHOBBI XUMHUECKOTO aHAIIN3ay.

OneHouHble CpEACTBA  BKJIIOYAIOT  KOHTPOJBHBIE  MaTepHaiabl  JUIsl  IPOBEICHUS
TeKYIIErOKOHTPOJIsi B (GopMe TECTOBBIX 3allaHWil, pPa3HOYPOBHEBBIX 3alaHUid U
MPOMEKYTOYHOM aTTecTaluM B popMe BOIIPOCOB K 3a4ETy.

O1eHOYHbIE CPECTBA JJIsi MHBAJIUIOB H JIMII C OTPAHMYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI
BBIOMPAIOTCS € YYE€TOM MX WHIMBHIYaIbHBIX ICUXO(pU3NYECKUX ocobeHHocTei. Ilpu
HEOOXOJMMOCTH HMHBAJIHMJIAM M JIMIAM C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHU  370POBbS
IPEOCTABIISCTCS TOTIOJIHUTENILHOE BPeMsl IS MOJTOTOBKHM OTBETa Ha 3adeT. [Ipu mpoBeneHnn
IpoIeyphl OLECHUBAHHS PE3YJIbTaTOB OOyUYEHHsS WHBAIAIOB W JIMI] C OrPaHUYCHHBIMHU
BO3MOXKHOCTSIMH ~ 37I0POBBSl  IIPEIYCMATPUBACTCS HCIOJIb30BAHUE TEXHUYECKHUX CPECTB,
HEOOXO/JMMBIX UM B CBSI3HM C UX WHJAMBUIYAIbHBIMH 0coOeHHOCTsMHE; [Ipr HE0OX0aUMOCTH IS
00y4aromuxcsi C OTrPaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbS W HWHBAJIUAOB IMpOIEaypa
OLICHUBAHMSI PE3YJIbTATOB O0YYCHUS 10 JUCIUTUIMHE MOXKET MPOBOJIUTHCS B HECKOJILKO ATAIOB.
[Ipoienypa oIeHMBAaHUS pPE3yAbTATOB OOY4YCHHS WHBAIWAOB M JIUIl C OrPaHUYCHHBIMHU
BO3MOXKHOCTSIMH 3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) MpEIycMaTpUBaeT IPEIOCTABICHUE
uHpopMmanuu B (opMax, aZaNTUPOBAHHBIX K OTPAHMUYCHHSIM WX 3J0POBbS U BOCIPHATHS
uHpopmanuu.

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B popMe PIIEKTPOHHOTO TIOKYMEHTA.

J17i U1 ¢ HApYIICHUSMHU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jliist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO armapaTra:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBIN TepeueHb MOXET ObITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA
o0ydJaronuxcs.

CprKTypa OLHCHOYHBIX CPEACTB NJHA Telcymeii u l'lpOMe)KyTO‘-lHOﬁ aTTeCTAllun

Kox 1 HanmeHOBaHME HanmMeHoBaHNE OLIEHOYHOTO
Ne HHJUKATOpa Pe3ynbraTel 00y4eHus CpencTBa
/I (B cOOTBETCTBHUH C TI. (B cootBercTBHH C 1. 1.4) Texymumi IIpomexyTounast
1.4) KOHTPOITb aTTecTanys
HOIIK-1.1. 3HaeT OCHOBBI METPOJIOTHH, OCHOBHBIE | KOoHTpombHas Bomnpoc Ha
CuctemMaTusupyer u | mpueMbl o0paboTrkum  wmHOpopMmMammu C | pabora 3ageTe
aHAIU3UPYET IIOMOIIBIO CTATUCTUYECKUX METO0B
pe3yNbTaThl
XUMHAYCCKUX ymeeT NPUMEHATH cnenuanbHoe | JlabopaTtopHas -
1 | 3KCHEpUMEHTOB, IIPOrpaMMHOE obecrieueHne s | pabora
Ha0JI0ICHNUI, OCYIIECTBJICHUS METPOJIOTUYECKOH
U3MEPEHHH, a TaKKe 00pabOTKN aHATUTHYECKUX JTAHHBIX
pe3yNbTaThl  pAacHeTOB | pianeer HaBBIKaMU craructuueckoit | Jlaboparopnas -
CBOWCTB  BEUIECTB U | oGpabOTKM SKCTIEPHMMEHTAIBHBIX JIAHHBIX U | paboTa
MaTepHraloB OLICHKH UX HAJI€KHOCTHU




HOIIK-1.2. IIpennaraer | 3Haer OCHOBHBIE uctouHuku | Konrponbnas Bonpoc Ha
MHTEPIIPETALUIO BO3HHKHOBEHHS norpemHocTeil | pabora 3ayere
pE3yNbTaTOB H3MEpeHnH, METOJIBI BBISIBIICHUS
COOCTBEHHBIX MAaJIOBEPOSITHBIX PE3YJIBTATOB H3MEPEHUI
9KCIIEPUMEHTOB U | U3 CEpUH pPE3YNbTaTOB, CTATHCTHYECCKHUE
pacdeTHo- METOMBI CPaBHEHUS CPEIHNX 3HAYCHHUH, MX
TEOPETHUYECKUX PaboT ¢ | aucmepcuit
HCTIONb30BaHUEM YMEET OLICHUBATH ITOTPEIIHOCTD U3MepeHus, | JlabopaTopHas -
TEOPETUYECKMX  OCHOB | TIOKa3aTeNu KaJyecTBa METOJUKH | paboTa
TPaJULIUOHHBIX U | KOJMYECTBEHHOTO XMMUYECKOTO aHalM3a,
HOBBIX Pa3/IC/IOB XUMHH | BBIBISITH MAaJIOBEPOSITHBIE pPE3yNbTaThl B
cepuu H3MepeHuii, BBISBJIATh u
yCTaHaBJIUBATh B3aMMOCBSI3U MEXTy
rpynnamMu JaHHBIX
BIIaJICET HaBBIKAMU nposenenust | JlabopatopHas -
BHYTPEHHET0  KOHTpOJII  TIOKasareneil | paborta
Ka4ecTBa METOIUKHI BBINOJTHEHUS
HU3MEpPEHUH
HOIIK-1.3. 3HAET IpaBuiia OKpYIJICHUS u | KonrponbHas -
dopmymnupyer TIPEACTAaBICHUS. PE3YIBTAaTOB XMMHUYECKOTO | paboTa
3aKJIIOYCHUS] W BBIBOABI | aHAIN3a
1o pesyinpTaraM | ymMeeT — OKpPYyIisaTh W HpeactaBiars | JlaboparopHas -
aHauu3a JIUTEPATYPHBIX | pe3yJbTaThI cOOCTBEHHBIX | paboTa
JIaHHBIX, COOCTBEHHBIX | SKCIEPUMEHTAIBHBIX JaHHBIX
OKCIICPUMCHTAJIBHBIX W | BJIQJIC€T HABBIKAMU OLICHKHU 3HAYaIUX uldcbp HaﬁopaTopHaﬂ -
pac4yeTHO- npu NPOBCACHUU pacyueToB u | pabora
TEOPETHYECKUX MIPEJCTaBICHUN Pe3yIbTaTOB
pabOTXUMHIECKON
HaNpaBJICHHOCTH
HOIIK-6.1. CmocobeH | 3HaeT TeOpeTHUECKHe OCHOBHI moiydeHus | KoHTponpHas Bompoc Ha
MIPEACTABIST aHanuTHYeckod wuH(popmamyn, Qopmy u | paboTa 3ayere
pe3ynbTaTtel paboThl B | COACp)KAaHWE  IPOTOKOJIOB  HCIIBITAHWH,
BUzIE oTdeTra IO | cOolepKaHHE  METOAWKH  BBINOIHEHHS
CTaHOApTHOH (opMe Ha | M3MepeHHi
PYCCKOM SI3BIKE yMEeT NPOBOJUTH OIEHKY mnpuemieMoctu | JlaboparopHas -
AQHATTUTHYECKUX XapaKTepUCTHK | paboTa
NOJY4YEHHBIX Pe3yJIbTaTOB
BJIaJieeT HaBBIKAMHU npumeHeHus | JlaboparopHas -
METPOJIOTHYECKUX IAHHBIX Al KOHTposs | pabota
TEXHOJIOTHYECKUX MPOILIECCOB
HOIIK-6.2. YyuteiBaeT | 3HaeT HOPMBI M TpaBwia mpernctaBieHus | KoHTponbHas Bomnpoc Ha
TpeboBaHuUs pe3yJIbTaTOB U3MEPEHUI U aHAINU3a pabota 3a4eTe
oubmorpaduaeckoit
KYJIBTYPBI IpHu | yMmeer YUUTHIBATD TpeboBanus | Jlaboparopnas -
MIpeCTaBICHUN oubnmorpaduyeckoit  KyJapTypel — mpH | padorta
Ppe3yNIbTaToB IIPEACTAaBICHUH PE3YJIbTATOB U3MEPEHUH
UCCIIEI0BaHUM BIIAJIEET HaBBIKAMU npeacrasnenus | JlaboparopHas -
pe3yibTaToB M3MEpPEHHH B KpaTkoil U | pabora

HATJISTHOM (hopMme

Tunosblie KOHTPOJIbHBIC 3aJlaHUA WJIH HHbIE MaTepHaJIbl, HCOﬁXOI[l/IMI)Ie JJIA

Ilpumepwt 6apuanmos KOHmMpPoOILHBIX padom

Bapuanm 1

OLICHKM 3HAHWIi, YMEHUH, HABBIKOB MU (MJIH) ONbITA JESITEJIbLHOCTH, XapaKTepPH3YHIIUX
Tanbl GOPMUPOBAHNMS KOMIIETEHIMH B Ipolecce 0CBOCHUS 00pa30BaTeIbLHON NPOrPaMMbl




1.HopMmanbsHOe pacripeiesieHle cIydailHOW BeTMYUHbI

2.3anayva: [Ipu aTOMHO-aOCOPOIIMOHHOM ONpPENETICHUN KabIUsi B MPOOE TEXHUYECKOTO
AJIEKTPOJIUTA MONy4Yriin 9 pe3ynbTaroB aHanusa, %: 3,27; 3,35; 3,28; 3,39; 3,24; 3,37; 3,33.
PaccuuTaTh UX IUCIIEPCUIO CTAHIAPTHOE OTKJIIOHEHHE U KO (PUITUEHT BapHaIiu.

Bapuanm 6

1. r- pacnpenenenue

2.3anaya:

[Tpu ananm3e paccona monydwin 7 3HAYSHHWH cojepkaHusi Opoma, mr/am3: 23,8; 23,6;
23,2; 24,0, 24,2; 23,6; 23,7. Haiitu cpeanee apudmerndeckoe, Moy, Meauany. PaccuuraTs ux
JCTIEPCUIO CTAHJIAPTHOE OTKIIOHEHHE U KO3 (DUIIMEHT BapHUaIluu

Bapuanm 8

1. B yeM cOCTOMT OTIMYME MOHATHM METOJ aHalii3a, METOJHMKA aHajiu3a U CIocod
aHajmu3a’?

2. UTo 03HauUaeT «CBEPTHIBAHKE HH(POPMALTHI?

3. Okpyraure pe3ynbTaT W3MEpeHHs onTudeckod miuotHocTH 0,345846, ecnm
MOTPEUIHOCTh U3MEPEHUs] Ha JaHHOM ydacTke wmkanbl cocrasiger 0,005 emunun? Kakas us
OCTaBIICHHBIX [U(p SBISETCS HEJOCTOBEPHONH WM TakoBas B 3allUCH pe3yjbTaTa He
MIPUBOJIUTCS?

4. TIpoBepuTh Ha BEIOPOCHI CPEIHHE PE3YNIbTATHI orpeaeseHus: pH B KOHTPOJIbHOM Tpode
BOJIbI, TIOJy4eHHbIe B 8 maboparopusix. 3HaueHus pH cocrasunu: 7,45; 7,56; 7,84; 7,64; 7,98;
7,52;7,48; 7,61.

Bapuanm 15

1. Yem oTiruaeTcs pe3ynbTaT aHAIKU3a OT pe3ysibTaTa aHAIUTUYECKOTO KOHTPOJIS?

2. UTo 03HAYaCT «CTAaTHCTUYECKAS TUIIOTE3a»?

3. Onpenenute, CKOIBKO 3HAYANUX HMUQPp comepxkar uucna: 564,98; 40,230; 0,00546;
5,0045; 78007, 3,99-10% 12,05-102; 0,8060; 4000; 20800; 0,00002. Kaxue u3 uudp
OIpEEIEHBl HEJOCTOBEPHO?

4. Ilpn onpeneneHuu (GTopuI-MOHOB B MPUPOJHON cperie (HOTOKOIOPUMETPUUECKUM
METOJIOM TOJyY€HBI CIEIYIOIINE Pe3yabTaThl Xi(B MF/,[[Mg)Z 1,05; 1,02; 1,04; 0,94; 1,03; 1,06;
1,02; 1,08; 1,20; 1,04. ITpoBepuTh Hamuume rpy00ii OMUOKH B MTOTYEPKHYTHIX PE3yIbTaTax.

3a4eTHO-IK3aMEeHAIHOHHBIE MAaTepuadbl Jisi MPOMEXKYTOYHOI  aTTecTaluu
(3xk3ameH/3a4eT)

Cnucok 6onpocoe 011 n0020moeKu K 3auemy
MeTtponorust. OCHOBHbIE TEPMUHBI U OIIPEACIICHUS
®dusnyeckas BeIMUMHA, €€ CBOMCTBA M BUJIbl. CHCTEMA €TUHMUII.
IIIxanel, TUOBI HIKAT
N3mepenune, BUIbI U3MEPEHUM.
PesynpTaT ananm3a kak ciaydyaiHas BeIMYHHA.
DyHKINUN pacnpeesIeHNs CIy4alHbIX BEJIMYUH
YuciioBbie XapaKTEePUCTUKHU CITyYailHBIX BETMYUH
Hopwmanbroe pacnpenenenue ["aycca
. OnpeneneHne MaTeMaTHIECKOTO OKHUIaHUSI, MOJIbI, METHAHBI.
10. Mepa Bocmpou3BoauMOCTH. OnpeneeHne W pacdyeT JUCIICPCHH, CTaHIAPTHOTO
OTKJIOHCHHS
11. CranmapTHOE OTKIIOHEHHUE CPETHETO
12. CraTtuctrka MaibIx BEIOOPOK. t-pactipenenenue. [loBepuTeIbHBIN HHTEPBAT
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13. Omnenka rpy6oro oTkinoHeHus. Q-Kputepuii

14. Onenka rpy0oro oTKJIIOHEHUS. M-KpUTepuit

15. Omuenka rpy6oro orkionenus. Kpurepwuii ['pab6ca

16. Onenka rpy6oro orkiionenusi. Kpurepuii Pomanosckoro

17. Pacuer uucna napajuieabHbIX U3MEPEHUM

18. Ilpomepka 3HaunMocTtu rumnores. [Ipumenenue t-xpurepus

19. KonnyecTBeHHBIE XapaKTEPUCTUKU CHOCOOHOCTH MeToauku KXA onpenensTs
MaJible COJIepKAHUs aHATUTA.

20. Tloxa3zaTenu KauecTBa METOJUKHU BBHIIIOJHEHUS U3MEPEHHH

21. Kontpons Tounoctu ¢ nomoisto CO

22. KOHTpOJb TOYHOCTH METO/IOM J0OaBOK

23. KoHTpoJib TOYHOCTH METOJOM JJ0OOABOK COBMECTHO C pa30aBiIeHHEM

24. KOoHTpOJIb TOYHOCTH PE3yJIbTATOB aHAJIN3a C IPUMEHEHHEM METOAUKH CPABHEHUS

25. Kontponbnsie kaptsl [llyxapta

Kpurtepun oueHnBanus pe3yJabTaToOB 00y4eHHs

Kpurepumn oneHuBaHus 10 3a4eTy:

«3ayTeHO»: CTYAEHT BIAJECET TEOPETHUYECKUMH 3HAHMSIMHU MO pa3feiaM JUCLHUIIIMHBI
«MeTposIoru4ecKue OCHOBBI XMMHUYECKOTO aHaIM3a», 3HAET OCHOBHBIE NpPHEMBbI 00paOOTKH
uH(GOpMAIIMK C TOMOIIBI0 CTATUCTUYECKUX METOJOB, OCHOBHBIE MCTOYHUKU BO3HUKHOBEHUS
MOTPEIIHOCTEUITPABIIIA OKPYIJICHUS W TNPEACTABICHUS PE3YJbTATOB XHMHUYECKOIO AaHaIu3a
JOTTYCKaeT HE3HAUUTENbHbIE OMIMOKH; CTYIEHT yMEEeT MPaBWJIbHO OLIEHHWBATH MPHUEMIIEMOCTH
AHAIMTHYECKUX XAPAKTEPUCTUK TOJYYEHHBIX pE3yJbTaTOB, WUIKOCTPUPYET HATJISAHBIMU
IpUMepamMu alrOpUTMbl MPOBEAEHUS BHYTPEHHEr0 KOHTPOJISA MOKa3aTelleld KauecTBa METOIUKHU
BBITIOJIHEHUS] U3MEPEHUM.

«He 3aureHo»: Marepuan He YCBOEH WJIM YCBOEH YaCTHMYHO, CTYAECHT 3aTPYIHSIETCS B
OOBSICHEHUSIX OCHOBHBIX TEPMHUHOB U ONpEAENeHWH B 00JIACTU METPOJIOTHH, TUIOXO
OPUEHTUPYETCA B METOAAX MAaTEMAaTHYECKOW CTAaTUCTUKH, UMEET JOBOJIBHO OTPaHUYCHHBIN
00beM MPaKTHUYECKUX 3HAHUH 10 TAHHOMW JAUCIUIUIMHE.

OneHoUHBIE CpencTBA Ui HMHBAJIHMIOB W JIMIl C OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU
3/10pOBbsI BBHIOUPAIOTCS C YUETOM UX WHAUBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— NpW HEOOXOAMMOCTH WHBAJIUAAM H JIMIAM C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH
3J10pOBbsI NIPEIOCTABIISIETCS IOMOJIHUTEIBHOE BpeMsI [l OJTOTOBKHM OTBETA HA HK3aMEHE;

— TIpH TIPOBEJICHUH TPOLIEAYPHI OIICHUBAHUS PE3yIbTATOB O0yUSHHsI MHBAIUIOB H JIUIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10pOBbs MPEAYCMATPUBAETCS MCIOJIb30BaHUE TEXHUUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X WHAWBHIYAITbHBIMA OCOOCHHOCTSIMU;

— IpU HEOOXOAUMOCTH AJIs1 00YHarOIUXCs ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
U WHBAIWIOB TIPOIEypa OIICHWBAHUS pPE3YJIbTaTOB OOYUYEHHs 10 JUCIUIUIMHE MOXKET
IIPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Tponienypa orneHMBaHUsI Pe3yNbTAaTOB OOYUYCHHS WHBAIWIOB U JIUI] C OTpaHUYCHHBIMA
BO3MOXHOCTSIMM 3JI0POBbsSI 10 JUCHUIUIMHE (MOJIYJIO) IMpelycMaTpuBaeT IpeloCTaBIeHUe
uHpopManuu B (opMax, aTaNTUPOBAHHBIX K OTPAHHUYCHHSIM WX 3J0POBBS U BOCIPHSITHS
uHpOpMaLUu:

J171st TUTT ¢ HApYIICHUSIMH 3PEHHS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (hpopMe 2IIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMU CITyXa!

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.



I[HH JIAI ¢ HAPYUIICHUAMHU OIMOPHO-ABUIATCIIBHOIO alllapara:

— B IIeYaTHOM opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TEpeYeHb MOXET OBbITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJarouuxcs.

5. IlepevyeHnb y4eOHOI JuTepaTypbl, HHGOPMALHOHHBIX PeCYPCOB U TE€XHOJIOTUH
5.1. YueOnas 1uteparypa

1. CmarynoBa, A.H. MaTemaTnueckoe MJIAHUPOBAHUE HKCIIEPUMEHTA B METOJUYECKUX
WCCJICIOBAHMAX AHAIMTHYECCKOM XUMHH [DJIEKTPOHHBIM pecypc| : ydeOHoe mocodme / A.H.
CwmaryHnoga, ['.B. [1amkoga, JI.U. benbix. — Dnekrpon. gan. — Cankr-IlerepOypr : Jlanp, 2018.
— 120 ¢. — Pexwum moctyna: https://e.lanbook.com/book/98248.

2. Bepmwmawn, B.M. IlnanupoBanume u MaTemarmyeckas oOpabOTKa pe3ysbTaToB
XUMHYECKOT0 SKCIepuMeHTa [DNeKTpoHHbIN pecypc] : ydeOHoe mocobue / B.M. Bepmunus,
H.B. IlepueB. — DOnekrpon. nan. — Cankt-IletepOypr : Jlanb, 2017. — 236 c. — Pexum
nocryna: https://e.lanbook.com/book/92623.

3. Ceprees, A. I. Merponorus, cranmaptusanus u ceprupukamus B 2 4. Yacte 1.
Mertposorus : ydeOHUK U MPAKTUKYM AJis akajeMudeckoro OakanaBpuara / A. I'. CepreeB. — 3-
e u3l., nepepad. u gomn. — Mocksa : MznatensctBo Opaiit, 2018. — 324 ¢. — (bakanasp.
Axkanemuyeckuit kypc). — ISBN 978-5-534-03643-5. — Tekcr : 531neKTpOHHBIH //
Oo6pasoBarenbHas wiatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/421401.

5.2. llepuoanueckasi JuTEpaTYpa

1. «Kypnan ananutuueckoir xumun», Poccus, Mockaa.
2. «AHanuTHKaA U KOHTPOJb», Poccus, ExatepunOypr.

5.3. NHTepHeT-pecypchbl, B TOM YHCJIe COBpPeMeHHble NpodeccHOHATbHbIE 0a3bl
JAHHBIX U I/IH(l)OpMalll/IOHHI)Ie CIIPaBOYHBLIEC CUCTEMbI

JIeKTPOHHO-0u0MoTeuHbIe cuctemMsl (IBC):

1. «IOPAUT»https://urait.ru/

2. OBC «YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAWH» www.biblioclub.ru

3. DBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbubie 6a3bl JAHHBIX:
Web of Science (WoS) http://webofscience.com/
Scopus http://www.scopus.com/
ScienceDirect www.sciencedirect.com
Kypuanst nuznarenscrea Wileyhttps://onlinelibrary.wiley.com/
Hayunas snexkrponnas oudnuoreka (HOb)http://www.elibrary.ru/
6. IloaHOTEKCTOBBIE apXUBBI BEAYIIUX 3allaJHbIX HayYHbIX )KypHaAJIOB Ha Poccuiickoit
iatdopMme HaydHbIX xypHatoB HOMKOHhttp://archive.neicon.ru
7. HanumonanbHas »syeKkTpoHHass OMOIMOTEKa (JOCTYN K DJIEKTPOHHOM OHOIHOTEeKe
nuccepranuii Poceuiickoit rocynapcrsenHoit ouodnuorexu (PI'B) _https://rusneb.ru/
8. DnektponHas kotekuus Oxcdopackoro Poccuiickoro ®onna
https://ebookcentral.proquest.com/lib/kubanstate/home.action
9. Springer Journals https://link.springer.com/
10. Nature Journals https://www.nature.com/siteindex/index.html
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https://e.lanbook.com/book/98248
https://e.lanbook.com/book/92623
https://urait.ru/bcode/421401
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://rusneb.ru/
https://rusneb.ru/
https://ebookcentral.proquest.com/lib/kubanstate/home.action
https://link.springer.com/
https://www.nature.com/siteindex/index.html

11. Springer Nature Protocols and Methods
https://experiments.springernature.com/sources/springer-protocols
12. Springer Materials http://materials.springer.com/

13. Springer eBooks: https://link.springer.com/

NudopmannoHHble CIPABOYHbIE CHCTEMbI:
1. Koucynbrant [lntoc - cipaBoyHast mpaBoBasi cucteMa (JOCTYI MO JIOKAJIbHOM CETH C
KOMITBIOTEPOB OMOITMOTEKH )

Pecypcobl cBOOOIHOTO J0CTYyNA:

1. AwmepukaHckas naTeHTHas 0a3a naHHbIX http://www.uspto.gov/patft/

2. TlomnHble TEKCTHI KaHAACKUX auccepraimii http://www.nlc-bnc.ca/thesescanada/

3. KubepJlenunka (http://cyberleninka.ru/);

4. Wnadopmanmonnas cucrema "EquHoe OKHO TOCTyIa K 00pa3oBaTeIbHbIM
pecypcam"http://window.edu.ru/;

5. Enunas koyutekius nudpoBbix 00pa3zoBarebHbIX pecypcoshttp://school-
collection.edu.ru/ .

Co0cTBeHHBbIE YJIEKTPOHHBIE 00pa3oBaTe/bHbIe 1 HH(POPMAIIMOHHBIE PECYPCHI

KyoI'Y:

1. Cpena moaynbHOro AuHaMu4eckoro ooyuenushttp://moodle.kubsu.ru

2. ba3a y4eOHBIX ITAHOB, YUEOHO-METOIMYCCKUX KOMIUICKCOB, ITyOIHKAIMNA U
koHpepenmmii http://mschool.kubsu.ru/

3. bubmuoreka nHGOPMAIMOHHBIX pecypcoB Kadeapsl HH(HOPMALIMOHHBIX
obpasoBatenbHbIXx TexHomoruihttp://mschool.kubsu.ru;

4. DnextpoHHblii apxuB qokymenToB Kyol Vhttp://docspace.kubsu.ru/

6.MeToanyeckue YyKa3aHusl Il OOYYAIOLIUXCH IO OCBOEGHHMIO JAUCUHMUIINHBI
(Mmoay.ns)

[To xypcy mpeaycMOTpEeHO MpOBEACHHE JEKIIMOHHBIX 3aHATHH, Ha KOTOPBIX J1aeTCs
OCHOBHOHM CHCTEMAaTHU3HPOBAHHBIA MaTepual W Pa3bACHSAIOTCS HaMWOOJee CIIOKHBICMETOIBI
00paboTKH pe3yabTaTOB XUMHYECKHX IKCIEPUMEHTOB. Ha mabopaTopHBIX 3aHITHUSX CTYICHTHI
3aKPEIUISIOT TTOTYYCHHBIC TCOPETHUSCKHE 3HAHUS, OCBAWBAIOT METOJBI YCTPaHCHHS TPYObIX
MOTPENIHOCTEH, BUIBI CPABHEHHSI ABYX CPEIHUX PE3yJIbTAaTOB, UCIOIb30BaHUE AUCTIEPCHOHHOTO
U KOPPEJSAIMOHHOTO aHaln30B. [IpM TOATOTOBKE K BBIMOJHCHHUIO PACYCTHBIX 3aJaHUN
HEO0OXOMMO BHHMATEIHHO M3YYUTh TEOPETUUYECKUI MaTepuall Mo JaHHOW Teme, TpeOOBaHHS K
00paboTke U 0POPMIIEHHUIO PE3YIHTATOB.

Bakuneiimum 3Tanom Kypca siBJIsieTCsl CAMOCTOSITeJIbHAsI padoTa 1Mo JUCUUIIUHE, B
paMKax KoOTOPOil CTYAEHTbI OCYIIEeCTBJSIIOT TMPOPadOTKY YYEOHOro (TEOPETUUECKOrO)
MaTepuaina, MOJATOTOBKY K TEKYyIIEMY U TPOMEXKYTOYHOMY KOHTPOIIO, a TaKKe BBHIMOIHIIOT
WHIMBUIyAJIbHBIC 3a/1aHus (HalpuMep, TOTOBAT KOPOTKHE COOOIIECHUS ).

[lepen pemieHneM 3a1a4 HEOOXOAMMO BHUMATEIBHO H3YyYUTh TEOPETUUYECKUN MaTepHuall,
npopa®oTaTh KOHCIEKT JIEKIMH, pa3o0paTh MNpuUMepbl perieHuss 3anad. Pemenue 3amay
PEKOMEHIyeTCsl HauWHaTh C HauOoliee MPOCTBHIX, OMU3KUX K HUMEIONIMMCS B 3aJadyHUKe
npuMmepamM. He pekoMeHayeTcss HCIOIb30BaTh TOTOBBIE KOHEYHBIE (OPMYIBI, KOTOPHIE
BBIBOJIATCS B IPHMEpaxX pelIeHHs 3aJ1ad. 3alich B TETPaIH J0DKHA CoAepKaTh (DOPMYITBI U BCE
BBIUMCJICHHSI C YKa3aHMEeM €IWHUIl u3MepeHus. [Ipu BBIUMCIEHUSX HEoO0XoauMo oOparmiaTh
BHMMaHUE HAa MX TOYHOCTH (MCIIOIH30BAaHWE HYKHOTO YMCJIa 3HA4YaluX Iudp) u coOroeHne
MPaBHUII OKPYTIICHUSI.

[Ipu MOATOTOBKE K JICKIIMOHHOMY 3aHATHIO CTYJICHTaM PEKOMEHTYETCS:
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1) mpocMOTpeTh 3aNTUCH MPEABIAYIICH JTEKIIUYA U BOCCTAHOBUTH B IIAMSTH PaHEE
W3yYEHHBIN MaTepual;

2) Oeryio MpoCMOTPETh MaTepHal MPEACTOAIICH JICKIIMHU, C [ENIbIO JYYIIEro YCBOCHUS
HOBOT'O MaTepuaia,

3) caMOCTOSITELHO IPOPabOTaTh OT/C/IbHBIC ()PArMEHTBI TEMbI MPOILILION JCKIHH, €CITN
3TO HEOOXOINMO.

[Tpu KOHCTIEKTUPOBAHHH JICKIIMOHHOTO MaTepuaia CTyIeHTaM HYXXHO CTPEMHThCS
KpaTKo, CXeMAaTUYHO, ITOCIICIOBATEIBHO U JIOTHYHO (PUKCUPOBATH OCHOBHBIC TIOJIOKCHUS,
BBIBO/JIbI, 00001IeHUS U POPMYTUPOBKH, HE TBITASICh 3alIMCATh BECh MPEINOIaBAEMbIii MaTEpHAI
CJIOBO B CJIOBO.

[Ipu MOATOTOBKE K JIAOOPATOPHOMY 3aHATHIO PEKOMEHIYETCS:

1) BHUMATENILHO U3YYUTh MaTepHas MPEACTOSIICH pabOThl U COCTABUTD IUIAH €¢
BBITIOJTHEHMUS;

2) yIeNnuTh MOBBIIICHHOE BHUMAHHUE YKCIIEPUMEHTAIBHBIM OCOOCHHOCTSIM TPEICTOSIICH
paboThI (UCTIOIB3yeMOMY 00OPYIOBAHHIO, 2 TAKKE TEXHUKE PAOOTHI C HAM);

BeImonHATE 1abopaTtopHyto paboTy He0OXOAMMO aKKypaTHO U MOCIIEIOBATEIBHO,
OTpakasi BCE €€ OCHOBHBIC JTAIlbl B JTA0OpAaTOPHOM >KypHaie. [ yCIemHOM 3aIuThI
n1abopaTopHOit paboThl HEOOXOIMMO TIIATEIBHO U3YYHUTh JICKIIMOHHBIA U, €CITH 3TO
HE00X0IMMO, JOTOJIHUTEIBHBIN TEOPETUYECKUI MaTeprall 1o TeMe PadOoTHI, a TAK)KE MPABHILHO
3aIlO0JTHUTH J1a00PATOPHBIH KYpPHAI, C/IeJaB BCe HEOOXOAUMBIC PacUeThl U CPOPMYITHPOBAB
BBIBO/IbI 110 MPO/ICJIaHHON padoTe.

B ocBoenun JAUCHUIIIMHBI MHBAJIMJAMHU W JIMOaMU C OTpaHUYCHHBIMHU BO3MOXKHOCTAMU
37I0pOBBsl OOJBIIOE 3HAUYEHHE HMMEET HMHIMBHIyalbHas y4deOHas paboTa (KOHCYJIbTALUH) —
JIOTIOJTHUTEIFHOE pa3bsiICHEHNE YIeOHOrO MaTepuara.

WunuBuyanbHple  KOHCYJIBTAlMUM IO TPEAMETY SBISIOTCS BaXHBIM  (DaKTOpPOM,
CHOCO6CTByIOIIII/IM HHIAUBUAYyAIU3alUU 06y‘~IeHI/I$I N YCTAHOBJICHUIO BOCIIUTATCIIBHOI'O KOHTAKTa
MEXIy IMpernojaBaTeieM M OO0YyYaloIUMCS WHBAJIMIOM WM JIMIOM C OrPaHUYEHHBIMU
BO3MOXHOCTSAMHU 310POBbA.

ITo xypcy npeaycMOTpeHO IpOBEACHHE JIEKIMOHHBIX 3aHATUH, HAa KOTOPBIX JaeTcs
OCHOBHOHM CHCTEMaTH3UpPOBaHHBIN Marepuai. JlabopaTtopHbie pabOTHI MPOBOAATCS C IEJBIO
3aKpeIUIEHUs OCHOBHOTO MaTepuaja, a Takke I NpuoOpeTeHHs O0O0ydarouMMHCs
MPAKTUYCCKUX W HAYYHO-UCCIICAOBATCIBCKUX HABBIKOB B COOTBCTCTBHU C YCTAHOBJICHHBIMHU
KOMIIETEHIIUSMHU Kypca.

BaxHelWmuM 5>TanmoM Kypca SBISETCS CaMOCTOSTENbHas padoTa MO IUCIHILUIMHE.
Hcnonb3yroTes cieayrolye BUAbl CaMOCTOATENbHON paboThl CTYI€HTOB:

— paboTa C KOHCIIEKTOM JIEKIIHH;

— MOATOTOBKA K JJAOOpaTOpHOH paboTe;

— 00paboTKa pe3ynbTaToB JIabopaTOPHBIX padoT;

— nouck uHpopMaiu B cetu MIHTepHET U MeYaTHbIX MCTOYHHUKAX;

— MOATOTOBKA pedepaTa U AOKIaa 10 HEMY ¢ KOMITBIOTEPHOM MPEe3eHTAINECH;

— MOATOTOBKA K cJlaue 3a4éra.

7. MaTepuajbHO-TeXHHYECKOe o0ecneyeHne no JUCIUITHHE (MOYJII0)

HaumMenoBaHue CIeNUaTbHBIX OCHAILEHHOCTH CIENUATbHBIX TOMEIIECHU IMepeuenn
MOMEIICHHU T JIMUEH3HOHHOTO
MPOrPaMMHOTO
obecrieueHus
VYuebuple  aymutopum i | MeOenb: yueOHas MmeOeln Microsoft Windows;
MPOBEICHUS 3ansTHi | TexHU4Yeckue cpencrBa 00ydeHUs: Microsoft Office
JIEKIMOHHOTO THTIA 9KpaH, MPOEKTOP, KOMIIBIOTEP
VueOuple  ayguropur  Juid | Me0enb: yueOHas MeOeb Microsoft Windows;
TPOBEICHUSI 3aHsTHI | TeXHUYECKHe CpeicTBa O0YUCHNUS: Microsoft Office
CEeMHHAPCKOTO THUIA, | 9KpaH, IPOEKTOP, KOMITBIOTEP




TPYIIOBBIX U MHIMBHIYAIbHBIX
KOHCYJIbTalIHH, TEKYIIEro
KOHTPOISI U TIPOMEXYTOYHOH
aTTecTaluu
VueGuple  aymauTopuu s | MeGenb: yaeOHas meGenb MicrosoftWindows;
TIPOBEICHUS nabopatopHbIX | TexHHYIecKkne cpeacTBa O0yIeHHUS: MicrosoftOffice
pabort (252c, 242c¢). TIEPEHOCHOE MYJIBTHMEINHHOE obopymoBaHne
(HOYTOYK, IPOEKTOP)
Yuebnple  ayaumropum g | Kypcosas paborta He mpeaycMOTpeHa YIEOHBIM ILIAaHOM.
KypCOBOT'O MIPOEKTUPOBAHUS
(BBIMOIHEHUS KYPCOBBIX paboT)

Jdns  caMmocTosTeNnbHOW — pabOThl  OOydYalOUIMXCS  MPEAYCMOTPEHBI  MOMEIICHUS,
YKOMIUIEKTOBAaHHbIE CHEIMATM3UPOBAHHON MeOesbl0, OCHAIIEHHbIE KOMIIBIOTEPHOM TEXHUKON C
BO3MOXKHOCTBIO MOJIKIIFOUEHUS K ceTu «VHTepHEeT» M o0ecredeHneM JOCTyIa B 3JIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

HaumenoBaHue nomenieHui OCHAaIIEHHOCTh MIOMEIICHUH JJI1 CAMOCTOSITEIbHOM Ilepeuens
JUISL CAMOCTOSITEIEHON paboThI paboThl 00yUArOIUXCSI JMLEH3HOHHOTO
oOyuaromuxcs HPOTPaMMHOTO
obecrieueHus
[Momerenue st | Mebenb: yueGHast meGenb Microsoft Windows;
CaMOCTOSITETBHOMN pabotsr | Kommiekt CTICIHATH3UPOBAHHON meGemu: | Microsoft Office
oOyuaromuxcsi (YUTaNbHBIN 3al | KOMIIBEOTEPHBIE CTOJBI
Hayunott OnbmuoTexn) ObopynoBaHre:  KOMITBIOTEpHAasT  TEXHHKA  C
MOAKIIOYCHHEM K HH(OPMAIMOHHO-

KOMMYHUKAIIMOHHOH ceTn «/HTepHeT» M IOCTYHOM
B 3JIEKTPOHHYIO MH(OPMaLMOHHO-00pa30BaTEIbHYIO
cpeny oOpa3oBaTelIbHON OpraHW3alNH, BeO-KaMephl,

KOMMYHUKAI[MOHHOE 000pyI0BaHueE,

obecreunBaroiiee JOCTYI K CETH  HHTEPHET

(mpoBomHOE ~ COEMMHEHHWE W OECHPOBOIHOE

coequHenue 1o texaogoruu Wi-Fi)
[Momernenue st | Me6enb: yueGHast meGenb Microsoft Windows;
CaMOCTOSITEBHOMN pabotsr | Komrmrekt CTICIHATH3UPOBAHHON meGemu: | Microsoft Office
obydaromuxcs (ay. KOMITBIOTEPHBIE CTOJIBI
401 C) OOopynoBaHre:  KOMITBIOTEpHAasT ~ TEXHHKA  C

HOAKIIOYEHHEM K HH(OPMAIMOHHO-

KOMMYHUKaIIMOHHOH ceTn «/HTepHeT» M I0CTyHnoM
B 3JIEKTPOHHYIO MH(OpMaMOHHO-00pa30BaTEIbHYIO
cpeny oOpa3oBaTelbHON OpraHW3alNH, BeO-KaMephl,

KOMMYHHUKAITHOHHOE obopynoBanue,
obecrieunBaroiee  JOCTYll K CETH  HMHTEPHET
(mpoBoaHOE COEIIHEHHE u GecrpoBoIHOE

coequHenue 1o texaogoruu Wi-Fi)




