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Conepxanue

[lepeyeHp KOMIMETEHIIMI C yKa3aHUEM JTamoB WX (OPMHPOBAHUS B IMPOIIECC
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Omnucanue mnokasareneil ¥ KpUTEPUEB OLEHUBAHUS KOMIIETEHIIMM Ha pa3iuyHbL 4
sTanax ux (popMUpOBaHUS, OMMCAHUE IIKAT OLICHUBAHUA . .............

TunoBbie KOHTPOJIbHBIE 331AHUS W MHBIE MaTepUasbl, HEOOXOUMbIE /I OlleH 12
KU 3HaHUW, YMEHUH, HABBIKOB U (WJIM) OMBITA ACSITEIbHOCTH, XapaKTEePHU3YIOIIN:
sTanbl (POPMUPOBAHMSI KOMIIETEHIIMH B IMPOLIECCE OCBOCHHUS 00pa30BaTENBHOI
TIPOTPAMMBDBL. ...t e ettt ettt e et e et et et e e e ae e ee e

MeToauueckre MarepHualibl, ONMpPEICISIIONINE MPOLEAYypPhl OLECHUBAHUS 3HAHUV 22
YMEHHM, HABBIKOB M (WJIM) OMBITa JAEATENbHOCTH, XapaKTEPU3YIOIIUX 3Tallbl U
bopMUPOBAHUA ............



1. Ilepeyenb KOMIIETEHIMI C YKa3aHHeM 3TANoOB UX (JOPMUPOBAHUSA B Mpolecce
ocsoenus OIIOIT

B PE3YIIbTATC U3YUCHUA NTUCHUIIIINHBI «HHCTp}IMCHTaJ]BHLIC MCTOABI UCCIICOOBA-

HUl» oOydaronuecs, B cooTBeTcTBuU ¢ ®I'OC BO mo HampaBieHHIO IMOJATOTOBKHU
35.04.04 ArpoHomusi , YTBEP)KJCHHOTO IpUKa3oM MuHHUCTEpCTBA 00pa30BaHUS U
Hayku P® ot 26.07.2017 r. Ne _ 708__, dhopmMupyroT ciaeayromiie KOMIETEHIINH, YKa-
3aHHbIE B Tabnuie 1.

Tabnuua 1

®opMupoBaHUEe KOMIIETEHIUIl B Ipolecce U3yYeHHUs TUCIHUIIUHbI

((I/IHCprMeHTa.]'ILHbIe MeTObI HCCJIeI0OBAHMI

Komnerennus WNHpukatopsl Oransl popmu- Buns! 3ans- OneHounsle cpen-

Kon | HaumenoBanue JIOCTHKECHUSA pOBaHUSA KOMIIE- TUW U1 CTBa JIJI OLICHKU
KOMIIETEHIIUH TEHIIMU B Ipo- | (opMUpOBa- | YpOBHS CHOPMHPO-

1IeCCe OCBOCHMS | HMS KOMIIe- BAHHOCTU KOMIIE-

OIIOII (ce- TEeHIIUU TEHIIUU
Mectp)
1 2 3 4 3) 6
[IK-2 | «cmocoben mpo- | [1K-2.3 — o6ocHO- 1 cemectp JIEKIIUH, nabopaTopHas pa-
BECTH HAYYHO- | BBIBACT BBIOOP /maboparop 6ota / TecToBBIC

uccie0Ba-
TeNnbCKHe paboThI
B 00J1aCTH arpo-
HOMHH B yCJIO-
BUSIX IIPOU3BOL-
CTBa»

WHCTpYMEHTa-
JIbHBIX ME€TOA0B
HCCIIE0OBAHNUMN B
o0JacTu arpoHo-
MHUH

HBIC 3aHATUA

3agaHus/
nesioBast urpa/ co-
OeceoBaHue

[Ipumeuanue:
Kommnerennust T1K-2 — Taxske opmupyeTcst B xo/1e 0OCBOeHUS AUCIUIUH: «Hc-

*

TOPUS U METOJOJIOTUSI HAYYHOU arpoHOMUNY, «OpraHu3aiis Hay4HbIX UCCIIeT0BaHUN
MarucTpa B paCTEHUEBOACTBE», «[[pon3BOACTBEHHAS TPAKTUKA: HAYYHO-HCCIIEI0BA-
TeJbCKasi paboTay, « BeIMOJHEHUE U 3alIUTa BBIMTYCKHOM KBaTU(pUKAIIMOHHON pabOThD»




2. Onucanue nokasaresieil M KpuTepreB OLlEHUBAHMS KOMIIETEHIUi
HA Pa3jIMYHbIX 3Tanax ux GopMUPOBaHHS, ONIUCAHHE LKA OLlCHUBAHUS

IlepeyeHb OlIeHOYHBIX MATEPHAJIOB

Ta0mnuua 2

n/a

HaumenoBanue orie-
HOYHOTO MaTrepuajia

Kpatkas xapakrepucTuka one-
HOYHOI'0 MaTrepuasa

[IpencrasneHue OLlEHOYHOTO
cpeactea B OM

cobecemoBanue

CPEIICTBO KOHTPOJIS, OPTaHU-
30BaHHOE Kak Oecena meaaro-
THYECKOr0 paboTHHUKA C 00Y-
YaIOIIUMCS Ha TEMbl, CBSI3aH-
HBIC C U3y4aeMOU JTUCIIUTUIH-
HOM M paCCYMTAHHOM Ha BBISIC-
HeHue o0beMa 3HaHU 00y4a-
IOLLETOCs IO OMPEEIEHHOMY
pasneny, TeMe, mpodaeme

BOIIPOCHI 10 TEMaM JAMCLUILIU-

HBI:

- IIepeyeHb BOIPOCOB I yCT-
HOT'0 oIIpoca

nabopaTopHas pabota

CpPEeZCTBO, HAIIPAaBJIEHHOE Ha
U3Y4YEHHE IPAKTUYECKOI0 X0/a
T€X WJIM UHBIX MIPOLIECCOB, UC-
CJIEIOBaHUE SIBJIICHUS B paMKax
3aJJaHHOM TeMbI C IPUMEHEHU-
€M METO/I0B, OCBOEHHBIX Ha
JEKLHSX, COMOCTAaBIEHHUE MO-
Jy4EHHBIX PE3yJbTAaTOB C TE€O-
pPETUYECKMMHU KOHLIETILUAMH,
OCYILECTBIIEHHE UHTEPIIPETa-
IIUH [TOJTyYEHHBIX Pe3yNbTa-
TOB, OLIEHUBAHUE IPUMEHUMO-
CTH IOJy4EHHBIX PE3YJIbTATOB
Ha MPAKTHKE

nmabopaTopHbIE PaOOTHI

TECTUPOBAHHUC

METO/[I, KOTOPbII MO3BOJISET
BBISIBUTh YPOBEHb 3HAHUH,
YMEHUH 1 HaBBIKOB, CIIOCO0-
HOCTEH U IPYyTrUX KayecTB
JUYHOCTH, a TAKXKE UX COOT-
BETCTBUE OIPE/ICTICHHBIM
HOpMaM IIyTeM aHaJlu3a CIo-
c00OB BBITIOTHEHUST 00y4aro-
HIUMUCSA psifa CHeUalbHbIX
3aJaHui

0aHK TECTOBBIX 3aJaHUI

AcCJIOBadA urpa

COBMECTHAs JEATEIBHOCTD
00ydJaronuxcs u Mperno/iaBa-
TeJIA C LEJIbI0 pelIeHus yueo-
HBIX ¥ POPECCUOHATBHO-
OpUEHTUPOBAaHHBIX 3a]a4 Iy-
TE€M UTPOBOTO MOJIETUPOBAHUS
peanbHON MpoOIEeMHOM CUTYa-
LIUH, TI03BOJISIET OLIEHUBATh
YMEHME aHAIU3UPOBATh U pe-
maTh TAMUYHBIC TTPOQECCHO-
HaJIbHBIE 3a7a4u

OIMMCaHUE AEJIOBOM HI'PBI




IIporpamma oneHUBAHUSI KOHTPOJIUPYEMOM TUCUUTIIIMHBI
Taonuua 3

Kon xonTposupy-

Ne KoHTtposmpyemsle pa3aensl eMon HanmenoBanue
n/a (TeMBI JUCITUTIIIUHBI ) KOMITETCHIINH (HJIN OIICHOYHOTI'O CPE/ICTBA
€€ YacTH)
1 2 3 4
1 | Benenue B TUCIIUIIITNHY Yactuuno [1K -2 YcTHBI onpoc

2 | MacTpymeHTanbHbIE METONBI HCCIIe- .
. Jlaboparophas pabota, BxomHoit KoH-
JOBaHM-OCHOBHas 0a3za maccoBoro | Yactuuno 11K -2 N
TPOJIb IMCbMEHHBIH OIPOC
XMMHUYECKOr0 aHaJl3a B arpOHOMUU
3 | Meronpl HaxoXAEHHS COAEPKaHUSA .
A A Aep Yactuuno 11K -2 JlabopartopHast paboTa, yCTHBIH OMpPOC
OIIPEIeIIEMOr0 KOMIIOHEHTa
4 | OcHOBBI XeMOMETPHKH Yactuuno 11K -2 YcTHBIN ompoc
5. | Ouenka pe3ynbTaToB  aHaJIMTHYC- Yacrmamo TIK -2 JlaGoparopHast paboTa, MUCHBMEHHBIT
CKHMX U3MEpPEHUH onpoc
. 0000T0Op ¥ NPOOOIIOArOTOBKA ACTHYHO - abopaTopHas paboTa, YCTHBIH OIIpoc
6. | IIpobooth 0 4 IIK -2 JlaGop 0 y
7. | MonekynsipHas abcopOumoHHast .
yp pon Yactuuno I1K -2 YcTHBIH o1poc
CHEKTPOCKOMHS
8 | Ilpsamoe QoTomerpruueckoe ormpenae- N
J'IE?HI/IQ Me;bn 24) P PEAC™ | Yacriuno TIK -2 JlaboparopHast paboTa, yCTHBIH OMPOC
9 | ®OTO3AEKTPOKOIOPUMETPUIECKOE .
P p p Yactuuno I1K -2 JlaboparopHas paboTa, YCTHBIH OIIPOC
oIpeJielicHHE IIBETHOCTH caxapa
10 | ®oroMeTpHUECKUE PEAKIMH U yCIIO- .
0 p beakh y Yactuuno T1K -2 YcTHbIH omnpoc
BUSIX UX IPOBEICHHUS
11 | ®oromerpuueckoe onpeercHue .
p best Yactuuno I1K -2 JlaboparopHas paboTa, YCTHBIH OIIPOC
xKeJieza B MUKPOYJOOpEeHHSX
12 | ®oromerpuueckoe onpeJieJieHre .
p pen Yactuyno I1K -2 JlaGoparopHas paboTa, YCTHBIH OIPOC
OOJBITNX KOJHIECTB Meau(2+)
13 | CnekTpaibpHble METOABI HCCIIEIOBA- o
cKIp A A Yacrtuuno 11K -2 YcTHbIl onpoc
HUI B arpOHOMUH
14 | TlonspuMeTprUYecKoe  ONpe/eIeHUe .
PUMETP peA Yacrtuuno T1K -2 JlaboparopHast paboTa, yCTHBIH OMPOC
caxapossl
15 | ®ororypObuarMeTpuiecKoe oIpee- .
ypoui P PEIC | Yacrmamo TIK -2 JlaboparopHas paboTa, YCTHBII OIIPOC
JIeHHe cynb(haToB B BOAAX
16 | DneKTpOXUMHUYECKHE METOIBI UCCe- .
6 PO A Yacrtuuno T1K -2 YcTHBIH ompoc
JIOBaHUI
17 | [InamenHo-poTOMETpHUECKOE OTIpeE- .
¢ p PE ! Yacriamo TIK -2 JlaboparopHas paboTa, YCTHBIH OIIPOC
JieJICHHE HATPHs U KaJlisl B IOYBE
18 | ®orodmyopumeTpudeckoe —ompene- .
(piryop p PEAC™ | Yacriuno TIK -2 YcTHBIH ompoc
JieHue pudodIiaBrHa B BUTaMuHe By
19 | Xpomarorpaduueckue METOIbI HC- .
P P ¢ A Yacrtuuno 11K -2 YcTHsIl onpoc
CJICAOBaHUN
20 | Pedpakromerpudeckoe omnpeaeicHue Jlaboparopnas padota PK Ne 1 tectn-
bp P best Yactuyno I1K -2 PaTopHad p
XJIOpHJIA HATPHUS B pACTBOPE poBaHue
21 | IlpuMeHEeHHe  HOH-CENIEKTUBHBIX
BJIEKTPOJIOB ISl KOJIMYECTBEHHOM Yacruaso TIK -2 JenoBas urpa, taboparopHas pabora
OLIEHKU ITOYBEHHOI'O IUIOXOPOAUS YcTHBIi ompoc
W OPOAYKIIMU PACTEHUEBOJCTBA
22 | Xpomarorpaduyeckuii mnpouecc u

€ro0 XapakTEepUCTHKH B TOHKO-
CIIOMHOI Xpomarorpaduu

Yactuuno I1K -2

VYeTHBI orpoc




Kon xonTposupy-

Ne KouTtponupyemblie pa3aeis eMou HaumenoBanue
n/a (TeMBI JUCITUTIITUHBI ) KOMITETCHIINH (HJTH OIICHOYHOT'O CPE/ICTBA
€€ YacTH)
1 2 3 4

23 | KongykToMeTpuueckoe —orpeje-
JIeHWEe MUHEpalli3allud TOYBEH-
HOM BBITSDKKHA

Yactuuno I1K -2 JlaGopaTopHas paboTa, TeCTHPOBAaHHE

24 | OnpeneneHue CHCTEMHBIX (yH-
ruiuaoB metojgom TCX

Yactruno 1K -2

JlabopartopHast paboTa, yCTHBIH OMPOC

25 | 'azoxpomarorpadudeckoe ompe-
nenenue bainerona u Gaiitana

Yactuyno I1K -2

Jlaboparophast pabota, PK Ne 2 Te-
CTUPOBAHHUE

Onucanne nokasarejeil 1 KpUTepUeB OLCHUBAHUA KOMIIETEHIMIA M0 JMCIUTIINHE
«HCTpYyMeHTAJIbHbIE METO/IbI HCCJIeI0BAHMID) HA PA3JIMYHBIX dTaNax ux
(hopMupoBaHUs, ONMUCAHUE IIKAJ OLlEeHUBAHUSA

Tabauna 4
Kon komnie- | Muaukaropsl ITokazareny v KpUTEpPUN OLICHUBAHUSI PE3YIBTATOB O0YUCHHS
TCHLIMH, 3Ta- | JOCTHIKCHHS | HM)KE [IOPOTOBO- | IIOPOTOBBIA | IIPOJBUHYTHIN BBICOKHH
bl OCBOCHHUSI | KOMIIETEHUUN ro ypOBHS YPOBEHb YpOBEHb (XO- | ypOBeHb (OT-
KOMIIETEH- (HeyoBIETBO- (ynoBneTBo- pot1io) JIMYHO)
117071 PHUTEIIHHO) PHUTEINBHO)
1 2 3 4 3) 6
IK-2, I1K-2.3 o6oc- oOyJatomuiics He | oOydaromui oOyJaromuit oOyJaronuiics
2 cemecTp HOBBIBACT BBI- 3HAET 3HAYUTENb- | C NIEMOHCTPU- | Csl AEMOHCTPU- | AEMOHCTPUPY-
0op mHCTPY- HOW 4acTH Tpo- pyeT 3HaHHuA pyer 3HaHue eT TIyboKoe
MEHTAJIbHBIX IPaMMHOIO Mate- | TOJBKO OCHOB- | MaTepuala- 3HaHHUE MaTe-
METOJ0B HC- pHaa—IIpUHILIHN- HOI'O MaTepua- | NPUHLUIINAAIL- | pUana uc4ep-
CIICIOBAHUIA B [HAILHOE YCTPOW- | Jia, HO HE 3HAeT | HOTO YCTPOii- HBIBAIOIIE U
obnacTu arpo- | CTBO COBPEMEH- Jeraje, 10- CTBa COBpe- HocJe/0Ba-

HOMHH

HBIX TPUOOPOB
JUTS. PETUCTPAITUH
AHAIMTHYECKUX
CUTHAJIOB B pas-
JIMYHEBIX METOAAX
aHalIn3a, II0X0
OpPUEHTHUPYETCS B
MaTepuae- MeT-
pOJIOrHYeCcKUe Xa-
PAKTEPUCTUKU CO-
BPEMEHHOI'O aHa-
JIATHYECKOT0 000-
py0BaHUS — BOC-
MPOU3BOANMOCTb,
TOYHOCTD, TIPEJIeIT
oOHapyXeHHs, HE
3HAET OCHOBEHI Xe-
MOMETPHKH — CO-
BPEMEHHBIE aCIIeK-
TBI OOECIIEYEHUS U
KOHTpOJIS Kaue-
CTBa MHCTPYMEH-

MyCKaeT HeTOY-
HOCTH, B op-
MYJIMPOBKaX,
HapyIaer Jio-
THYECKYIO TI0-
ClIeZI0BaTeNb-
HOCTh B U3JI0-
YKEHHUH TIPO-
IrPaMMHOTO
Marepuaia -
MPUHIHAITHAITb-
HOT'O YCTpOW-
CTBa COBpe-
MEHHBIX TpH-
OGopoB mis pe-
TUCTpaLuu
aHaJTUTHYeC-
KHUX CUTHAJIOB B
Pas3INYHbIX
METO/ax aHa-
n3a, 1eMOH-

CTpUpyeT

MEHHBIX TpH-
0O0opoB 1A pe-
THCTpaLuH
aHaMTH4ec-
KHX CUT'HAJIOB B
Ppa3IUYHbBIX
METO/Iax aHa-
nv3a, METpo-
JIOTUYECKHE
XapaKTepUCTH-
K{ COBpPEMEH-
HOT'O aHaJu-
THYECKOTO
0bopymoBaHUs
— BOCIIPOU3BO-
JIMMOCTb, TOY-
HOCTB, IIpees
oOHapyXeHus,
OCHOBBI XEMO-
METPHKHU — CO-
BPEMEHHbIC
acnekTsl obec-

TEJBbHO, YETKO
Y JIOTUYHO U3-
JaraeTt Matepu-
aJl, OTIMYHO
OpPHUEHTHUPYETCSA
B MaTepuaie -
MIPpUHIOUIINAIb-
HOT'O YCTpOW-
CTBa COBpe-
MEHHBIX TIpH-
00OpoB 15 pe-
TUCTpaLUu
aHaJIMTHYeC-
KHNX CUT'HAJIOB B
pa3InyHbIX
METOZAax aHa-
JIM3a, METPO-
JIOTUYECKHe
XapaKTepUCTH-
KW COBpPEMEH-
HOTO aHaJIH-
THYECKOTO




Ta-JIbHBIX METOJIOB
aHalm3a,

HE OPUEHTHPYETCS
B TEOPETHYECKUX
OCHOBaxX COBpe-
MEHHBIX HHCTPY-
MEHTAJIbHBIX Me-
TOJ/IOB HCCIIE0Ba-
HUS TI0YB, pacTe-
HUU, aTpOXUMHKa-
TOB, CEIBCKOXO-
3CTBEHHOM TPO-
TyKINH, He 3HAeT
COBpPEMEHHOE CO-
CTOSIHHE W T€H-
JISHITH Pa3BUTHUS
MHCTPYMEHTANb-
HBIX METO/IOB HC-
CJIeJI0BaHHsI—aBTO-
MaTH3aIus, MaTe-
MaTH3aIus, MUHU-
aTIopHU3alys, mne-
pexoa K MHOTO-
KOMITOHEHTHOMY
aHaJn3y, co3za-
HUE CEHCOPHBIX
YCTPOMCTB, HE
3HAET METOJUK
mpobooTdopa u
MPOOOITOATOTOB-
KH OCHOBHBIX 00b-
€KTOB aHaJIu3a —
M0YB, PACTEHUH,
arpOXUMHUKATOB,
HE 3HAET MPAKTHKU
IMPUMCHCHUSA Ma-
Tepuana, JOIycKa-
€T CYIIeCTBEHHBIC
omunoOKu

He yMeeT 000CHO-
BaHHO BHIOMPATH
WHCTPYMEHTAb-
HBII METOJ aHa-
JIM3a B COOTBET-
CTBHH C 3aadyaMu
Y KOHLEHTpaluei
aHalnTa B 00BEK-
Tax MCCIIEIOBAaHMS,
€ro arperaTHbIM
COCTOSIHHEM U
MaTpU4YHON OCHO-
BOH, HE yMeeT
MIPOBOJIUTH U3Me-
peHMs aHAIUTHYE-
CKHX CHUTHAJIOB Ha
COBPEMEHHOM
000py/IOBaHUY H

¢par-
MEHTapHbIE
3HAHUS METPO-
JIOTHYECKHUX
XapaKTePUCTUK
COBPEMEHHOTO
aHaTUTHYeC-
KOro 000py1o-
BaHUsI — BOC-
MIPOU3BOIH-
MOCTb, TOY-
HOCTB, TIpees
oOHapyKeHHs,
HemnocJen0Ba-
TEJbHO, HEYeT-
KO Hu3jaraer
Marepuail- oc-
HOBBI  XEMO-
METPHUKH — CO-
BpEMEHHEIE
acmeKThl obec-
TIeYCeHUS "
KOHTPOJIA  Ka-
YecTBa WH-
CTpyMeHTa-
JTBHBIX ~ METO-
OB  aHaju3a,
noryckaer 3-4
omunOku  00y-
Yarolmuncs Jie-
MOHCTpHUpYET
3HaHHA TOJIBKO
OCHOBHOTO Ma-
Tepuana, Ho He
3HAeT JeTa-
JieH, 10IyCKaeT
HETOYHOCTH B
dbopmynupos-
Kax, HapyIiaer
JIOTHYECKYIO
nocie0Ba-
TEJIHHOCTH B
W3TIOKEHUH
MPOTPaMHOTO
MaTepuana-
TEOPETHIECKHE
OCHOBEI COBpe-
MEHHBIX MH-
CTpyMEHTAaJIb-
HBIX METOJIOB
UCCIIEIOBAHUS
MOYB, pacTe-
HUH, arpoXu-
MUKATOB, CENb-
CKOXO351H-
CTBEHHOH TIpO-
JYKIIUH, CO-
BpPEMEHHOE CO-

Me4YeHUs U
KOHTPOJIS Ka-
4yecTBa UH-
CTpyMeHTa-
JBHBIX METO-
JIOB aHAJIN3a,

B JOCTaTOYHO
MIOJTHOM 00Be-
M€ 3HaHHUE Ma-
Tepuana -
TeopeTniec-
KHE OCHOBBI
COBPEMEH-HBIX
HHCTPY-
MEHTaJIbHBIX
METOZOB HCC-
JIeTOBaHUS
MOYB, pacte-
HHUMA, arpoxu-
MUKATOB, CEJlb-
CKOXO3511i-
CTBEHHOM Mpo-
IOYKLUH, CO-
BpPEMEHHOE CO-
CTOSTHHE U TEH-
JEHLUH pa3BU-
THUS HHCTPY-
MEHTaIBHBIX
METOZOB HC-
CJICZIOBAHUS
—aBTOMAaTH3a-
¥sl, MaTeMa-
THU3AIHS, MH-
HUATIOpH-
3a1us, Nepexon
K MHOTOKOM-
[IOHEHT-HOMY
aHamsy, co-
3/IaHKe CeH-
COPHBIX
YCTPOMCTB,
Xopoliee 3Ha-
HUSIX ME-TOJIUK
mpo6o-otbopa
1 ipobono-
TOTOBKH OC-
HOBHBIX 00BEK-
TOB aHAJIN3a —
MOYB, pacre-
HHM, arpoxu-
MHKa-TOB, HE
JIOITyCKaeT Cy-
IIECTBEHHBIX
HETOY-HOCTEH
B ONMCAHUH |,
JIOCTaTOYHO
MOJTHO 3HAET
MaTepHal, Xo-

obopynoBaHus
— BOCITPOU3BO-
JUMOCTb, TOY-
HOCTb, TIpeIe
o0OHa-py>keHus,
OCHOBBI XEMO-
METPHUKH — CO-
BPEMCHHBIC
aCTeKTHI 00ec-
TIeYeHHS 1
KOHTPOJIS Ka-
4ecTBa MH-
CTpyMeHTa-
JIBHBIX METO-
JIOB aHAIIN3a,
obyJatoruiics
JIEMOHCT-
pHpYyeT B 1oJI-
HOM o0BbeMe .
riy0oKoe 3Ha-
HUE MaTepua-
J1a —~TeOpeTH-
YeCKHe OCHO-
BBl COBpEMEH-
HBIX UHCTPY-
MEHTAJIbHBIX
METO/IOB HCC-
JIeIOBaHUS
M0YB, pacTe-
HUU, arpoXHu-
MUKATOB, CEJb-
CKOXO35H-
CTBEHHOH Mpo-
JIYKIHAH, CO-
BPEMEHHOE CO-
CTOSIHUE U TEH-
JIEHIIUU pa3BU-
THsI UHCTPY-
MEHTaJIbHBIX
METOJIOB HC-
CIIeJIOBaHUsI
—aBTOMAaTH3a-
1S, MaTeMa-
THU3ALUS, MH-
HUATIOpH3a-
IS, TIEPEXO0JT K
MHOTOKOMITO-
HEHTHOMY aHa-
T3y, co3/a-
HHUE CEHCOp-
HBIX YCPOWCTB,
HCUYEPIIBIBAIO-
IIHe 3HAHUS
METOAMK IPO-
6ooT60pa u
poborno-
TOTOBKH OC-
HOBHBIX 00BEK-
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METPOJIOTHYECKYIO
00paboTKy pe-
3yJNbTaTOB W3Me-
pEHUI1, OLIECHUBATh
ee JIOCTOBep-
HOCTb, TOYHOCTH,
MPaBWILHOCTD, HE
YMEET OCYIIIECTB-
JIATH TIP0O00TOOP
1 poOomoaro-
TOBKY aHaJWTa B
COOTBETCTBHH C
TpeOOBAHUAMHI
WHCTPYMEHTAIb-
HOTO METOJIa 1
KOHKPETHON MeTO-
IUKH aHaiu3a, He

yMeeT B MOJTHOM
00BeMe TIPOBOIUTH
IKCTIEPUMEHTAITb-
HBIC WCCIIEIOBAHUS
MOYBCHHBIX H Pac-
TUTEJIBHBIX 00pa3-
[OB, arpOXUMHU-
YECKHX CPEJICTB Ha
COBpPEMEHHOM
000pyI0BaHUH, HE
yMeeT NPUHUMATh
Ha OCHOBE aHaJIN3a
pe3yIbTaTOB U3-
MEpEHUH COLHU-
ANBHO 3HAYNMBIC
peleHHs 10 YiTyd-
HICHUIO TLI0JI0PO-
JUUSI TTOYB, OTITH-
MU3AIHY TTHTaHHS
Y TIOBBIIICHUS
MPOJTYKTHBHOCTH U
KadyecTBa arpodu-
TOIIEHO30B, C y4e-
TOM OXpaHbl MPH-
POJIbI, OOIBIINH-
CTBO 3aJIaHUH,
PeyCMOTPEHHBIX
porpamMmou auc-
IUIUIAHBI, HE BBI-
MOJTHEHO

oOyJatomuiics He
BJIaJl€eT HABbI-
KAMH YTCHUS U
OLICHKH JIAHHBIX /
pe3yabTaToB / 10-
KYMEHTOB / CBeJie-
Huit / nHPOpMa-
O - OCHOBaAMUu
MIPUHOUITHATIBHBIX

CTOSIHHUE U TCH-
JISHITNH Pa3BU-
THS MHCTPY-
MEHTAJIbHBIX
METOJIOB HC-
CIIeTOBAHMUS
—aBTOMAaTH3a-
1Us1, MaTeMa-
TH3ALUs, MU-
HUATIOpH3a-
s, TIEPEXo K
MHOTOKOMITO-
HEHTHOMY aHa-
U3y, co3/1a-
HHUE CEHCOp-
HBIX YCTpOH-
cTB, (hparMeH-
TapHbIE 3HA-
HUST METOMK
mpobooTdopa u
MpoOOIIoATO-
TOBKU OCHOB-
HBIX 00BEKTOB
aHanm3a —ToYB,
pacTeHul, ar-
POXUMHKATOB,
norryckaet 3-4
OIINOKHU;

B IIEJIOM HE
CHUCTEMHOE
yMeHue
000CHOBaHHO
BBIOUpATH UH-
CTpYMEHTalb-
HBII METOJT
aHaJm3a B CO-
OTBETCTBUHU C
3a/1a4amMu 1
KOHIICHTpAIH-
el aHayura B
00BEeKTaxX HC-
CIICIOBaHMS,
ero arperar-
HBIM COCTOSI-
HUEM H MaT-
PUYHON OCHO-
BOI1,HE TTOJTHOE
YMEHHE MTPOBO-
JIUTh U3Mepe-
HUS aHAJTUTH-
YECKUX CUTHA-
JIOB Ha COBpe-
MEHHOM 000-
PYJIOBaHHUU U
METPOJIOTH-
4ecKyro o0pa-
0OTKY pe3yiib-
TaTOB H3Me-

pOIIO U JIOTUY-
HO €ro M3Jjiara-
€T, HO JIOITyC-
kaet 1-2 mo-
TPEITHOCTH

B L[EJIOM
yCIIEIIHOE, HO
coJiepKarime
OTICTbHEIE
mpooesl,
yMeHuHe
000CHOBaHHO
BBIOMpPATH WH-
CTpYMEHTAIb-
HBII METOJ
aHaJm3a B CO-
OTBETCTBHHU C
3a1a4yaMu U
KOHIICHTpAIIH-
€l aHaJINTA B
00BeKTaxX UC-
CIICZIOBAHUS,
ero arperar-
HBIM COCTOSI-
HUEM U MaT-
pUYHOU OCHO-
BOM, B JJOCTa-
TOYHOU CTene-
HU yMeEeT Mpo-
BOJIUTH U3Me-
peHHS aHaIH-
TUYECKUX CHT-
HAJIOB Ha CO-
BpPEMEHHOM
00opynoBaHUH
U METPOJIOTH-
YEeCKyH o0pa-
0OTKY pe3yIib-
TaTOB H3Me-
penui, otie-
HUBATh €€ J10-
CTOBEPHOCTH,
TOYHOCTb, Tpa-
BWJILHOCTb; B
IEJIOM YCIIEIII-
HOE, HO COJiep-
xKariee OT-
JeJIbHBIE TIPO-
Oenbl yMeHHe
OCYIIECTBIISITh
po6ooTOOp U
POOOIIOATO-
TOBKY aHaJIMTa
B COOTBET-
CTBHH C Tpe-
OoBaHUAMU
WHCTPYMEH-

TOB aHAIIM3a —
MOYB, pacTe-
HUM, arpoxu-
MHKAaTOB, , 3Ha-
€T MPaKTHUKH
MIPUMEHEHUS
Marepuana,
HCYEPIIBIBAIO-
IIIe ¥ ImocJe-
J0BaTeIbHO,
YETKO U JIO-
THYHO H3j1aracT
MaTepuan, Xo-
pOLIO OpUEH-
THpYETCs B Ma-
Tepuaie, He
3aTPYIHAETCS C
OTBETOM IpPHU
BUJIOM3MCHE-
HUM 3aJIaHUN

copmupo-
BaHHOE yMe-
HHe 00OCHO-
BaHHO BHIOU-
patb UHCTPY-
MEHTAJIbHBIN
METOJ aHajIu3a
B COOTBETCTBHHU
C 3a7]auaMu U
KOHIICHTpAalU-
el aHaiuTa B
oOBeKTax uc-
CJIeIOBaHMSI,
ero arperat-
HBIM COCTOSI-
HHUEM U MarT-
PUYHON OCHO-
BOH, yMeeT
MPOBOJIUTH H3-
MEpEeHHsS aHa-
JUTHYEC-KUX
CUTHAJIOB  Ha
COBPEMEHHOM
000pyIOBaHUU
U METPOJIOTH-
YeCKyr o0pa-
00TKy pe3yiib-
TaTOB  M3Me-
peHui, olie-
HHUBaTh €€ J0-
CTOBEpPHOCTb,
TOYHOCTb, TIpa-
BUJIIBHOCTB,
chopMHpoBaH-
HOE YMEHUE
OCYIIECTBIIATh

mpo6ooTOOp U




YCTPOUCTB COBpe-
MEHHBIX aHaJIUTH-
YeCKHX Ipuoo-
poB, criocobaMu
perucTpanvu aHa-
JTUTAYECKUX CHUT-
HAJIOB Ha COB-
PEMEHHOM 000pYy-
JIOBaHWH, HE BIIa-
JICET METOIMKAMU
XEMOMETPUKH JJIS
00paboTKH pe-
3yJIbTATOB H3Me-
PEHHUI, OLIEHKH UX
JIOCTOBEPHOCTH U
obecrievyeHus Ka-
4eCcTBa pe3yiibTa-
TOB aHaJIHM3a, He
BIIQJIEET CII0co0a-
MU 1po60ooTOOpa 1
mpooomoI-
TOTOBKH 00pasioB
MOYB U CEITBCKOXO-
351CTBEHHBIX pac-
TEeHHI, 00BEKTOB
OKpY>Karolen
Cpelibl, arPOXUMHU-
Ka-TOB, He BJIaje-
eT crocobamu
YIpaBICHHAS XH-
MHYECKUX peaK-
LUU{ U IPOLECCOB,
JIeKaITNX B OCHO-
BE€ UHCTPYMEH-
TaJIbHBIX ME€TOJ0B
aHanm3a Juis 1mo-
JIYUCHHA MaKCHu-
MaJIBHOT'O BbIXOJda
AHAJIUTUYECKOMN
(hopMBbI omipeens-
€MBIX KOMIIO-
HEHTOB, HE BIaie-
€T HHCTPYMEH-
TaJIbHBIMU MECTO-
JIlaMH UCCIIeIoBa-
HUS TIOYBEHHOTO
TUIOZIOPOTUS |
MPOAYKIUOH-OI'0
nporiecca arpogu-
TOLIEHO30B.

penuii, ¢par-
MEHTapHOE
yMEHHE olle-
HUBATh €€ J10-
CTOBEPHOCTH,
TOYHOCTB, Tpa-
BUJIBHOCTB;

HE CUCTEMHOE
yMEHHE OCy-
HIECTBIATH
mpo6ooTOOp U
mpobomoaro-
TOBKY aHAJIUTa
B COOTBETCT-
BHH ¢ TpeOoBa-
HUSMH HUH-
CTpyMEHTAaJIb-
HOT'O METOJIA ’
KOHKPETHOI
METOAUKU
aHanm3a, yMeeT
HE B ITOJHOM
o0Beme mpoBo-
JUTH SKCTIEPH-
MCHTAJIbHBIC
UCCIIEIOBaHUS
IIOYBCHHBIX U
PaCTUTECIIbLHBIX
00pa31os, ar-
POXUMHYECKUX
CpeZICTB Ha Co-
BPEMEHHOM
obopynoBaHUN
, bparmenrap-
HO yMeeT IIpu-
HUMAaTh Ha OcC-
HOBE aHaJm3a
pe3ynbTaTOB
U3MEpPEeHUI
COIIMAIEHO
3HAYUMBIE pe-
HICHHS TI0
YITYYIICHUEO
TUTOIOPOTHSI
IOYB, OITH-
MH3aLUH THTa-
HUS ¥ TIOBBI-
LIEHUS MPO-
JTYKTUBHOCTH U
KadyecTBa ar-
podurorieHo-
30B, C Y4€TOM
OXpaHBbI pH-
POIBI;

B IICJIOM HE
CHUCTCMHOC
BJIAJICHUEC

TaJIbHOTO Me-
TOJIa ¥ KOH-
KpETHOH MeTo-
UKW aHaju3a,
yMeeT B JIOCTa-
TOYHO TTOJTHOM
o0BeMe MPOBO-
JUTH SKCIICPH-
MEHTaJbHbIC
HCCIIeI0OBaHHUS
MMOYBCHHBIX U
pacTUTENBHBIX
00pasImos, ar-
poxumuyec-
KHX CPEJICTB Ha
COBPEMEHHOM
000pyIOBaHUH
MPUHUMATH Ha
OCHOBE aHAIU-
3a pe3yJIbTaToB
M3MEPEHUN
COIMAITLHO
3HAYUMBIC pe-
IICHHUA 110
YIIY4LICHUIO
TIOOPOTUS
[OYB, OITH-
MHU3aluy 1nura-
HUS U TIOBBI-
IICHUS TIPO-
AYKTUBHOCTHU U
KayecTBa ar-
poduro-
[IEHO30B, C
Y4eTOM OXpa-
HBI TIPUPOJIBI

BJajIeHne
HaBbIKAMHU
YTEHUS U
OLICHKH JIaH-
HBIX / pe3yIib-
TaTOB / JIOKY-
MEHTOB / CBe-
JeHuH / nH-
hopmanuu-
OCHOBaMU
NPUHIHITAAIT-
HBIX YCTPONCTB
COBPEMEHHBIX
aHaMTH4ec-
KHX NPHOOPOB,
criocobamu
perucTpanuu
aHaMTHYec-
KHX CUTHAJIOB
Ha COBpPEMEH-
HOM 000pyI0-

mpoooIoAro-
TOBKY aHAaJINTa
B COOTBET-
CTBHH C Tpe-
OoBaHUSIMU
HUHCTPYMCH-
TaNBHOTO Me-
TOJIa ¥l KOH-
KPETHOH METO-
JIUKU aHaln3a,
yMeeT B I0JI-
HOM 00BEME
MPOBOJIUTH
IKCTICPUMEH-
TaJbHBIC UC-
CJICIOBaHUS
MOYBCHHBIX H
PaCTUTCIIbHBIX
00pa31oB., ar-
po-XuMHYeC-
KHX CPENICTB HA
COBPEMECHHOM
obopynoBaHUT
IIpUHUMATh Ha
OCHOBC aHAITU-
3a pe3yNbTaToB
HU3MEPECHUI
COLMANTLHO
3HAYUMBIE pe-
IICHUS 10
YIIy4ILIEHUIO
TUTOIOPOTHSI
MOYB, ONTH-
MH3alu 1nmurTa-
HUS U TIOBBI-
LIEHUS PO-
JAYKTUBHOCTH U
Ka4yecTBa ar-
podurorieHo-
30B, C Y4ETOM
OXpaHbI TIPH-
pOIHL,

yCHemHoe |

CHCTEMHOE
BJIaJICHNE
HABBIKAMH
YTEHUS "
OLIEHKM  JaH-

HBIX / Pe3yib-
TaToB / JOKY-
MEHTOB / cBe-
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HaBBIKAMHU
YTEHUS U
OLIEHKU JIaH-
HBIX / pe3ylib-
TaToOB / TOKY-
MEHTOB / CBe-
JICHUI / NH-
¢dopmauuu-
OCHOBaMH
MPYUHIHITNAIb-
HBIX YCTPOMCTB
COBPEMEHHBIX
aHaJIUTHYEC-
KHX IIPUOOPOB,
criocobamu
peructpanuu
aHaUTHYeC-
KHX CUTHAJIOB
Ha COBPEMEH-
HOM 000pYy/10-
BaHWH, HE B
MIOJIHOM 00be-
Me BiaJeeT
METOAMKAMU
XEMOMETPUKH
Ut 00paboTKH
pe3yIbTaToOB
U3MEPEHHUH,
OLIEHKH HX J10-
CTOBEPHOCTHU H
obecrieyeHust
KadyecTBa pe-
3yJIbTaTOB aHa-
Jm3a, cocoda-
MU MPOOOOT-
Oopa u pobo-
MOJITOTOBKH
00pasIoB MMOYB
U CEJIbCKO-
XO03UCTBEH-
HBIX PacTEHU,
00BEKTOB
OKpY>Karolen
Cpelbl, arpoxu-
MUKaTOB,
(parmMeHTapHO
BJIaJIeeT CIo-
co0amu yrpas-
JICHUSI XUMHYe-
CKHUX peakuui
1 TIPOLIECCOB,
JIeKAIIUX B
OCHOBE WH-
CTpyMEHTAIIb-
HBIX METOJIOB
aHanm3a Juis
MOy YEHUS
MaKCHUMAaJIbHO-

BaHWM, BIIaje-
€T B JIOCTAaTO4-
HO ITOJTHOM
00BEME METO-
IAKAMHA XEMO-
METPHKH IS
00paboTKH pe-
3yJIbTATOB M3-
MEpEeHU,
OIIEHKH UX JI0-
CTOBEPHOC-TH U
obecne-ueHus
Ka-4ecTBa pe-
3yJIbTATOB aHa-
JIn3a, B IIEJI0M
YCIIEIIHOE, HO
coJiepiKariee
OT/IENbHBIE
MIPOOEITBI TN
COIPOBOXK/Ia-
OIIIEECST OT-
IEIBbHBIMA
oIInOKaMH
BJIaJICHHE
HaBbIKAMH
crocodamu
po6ooTOopa u
po0OoIo -
TOTOBKH 00-
pas3IoB MOYB U
CEIbCKOX 035~
CTBEHHBIX pac-
TEHUH, arpo-
XUMHKATOB,
BJIAJICET B JI0-
CTAaTOYHO HOJI-
HOM 00BEME
criocobamu
yIpaBIICHUS
XAMHYECKHAX
peaxkuuii u
MPOIIECCOB,
JIEeXKAIIUX B
OCHOBE HH-
CTPYMEHTaJIb-
HBIX METOIOB
aHanm3a s
TIOJIy4YEHUSI
MaKCUMAaJIbHO-
r'o BBIX0JIA
AHAJIUTUYECC-
Ko# popmBbI
ompeernse-
MBIX KOMIIO-
HEHTOB, B J10-
CTaTOYHO TOJI-
HOM 00BbeMe
BJIaJICET WH-

neauii  /
dhopmarim-
OCHOBaMH
MPUHIIUATHAATb-
HBIX YCTPOICTB
COBpPEMEHHBIX
aHAJINTUIEC-
KHX pubo-
pOB, CIOCO-
0aMu  peruct-
panuu  aHalu-
THYECKUX CHT-
HAJIOB Ha CO-
BPEMCHHOM
obopymoBa-
HUM, BIIAJCET
METOJTUKAMU
XEMOMETPUKH
IUTst 00paboTKH
pe3yIbTaTOB
U3MEPEHHUH,
OIICHKH HX JIO-
CTOBEPHOC-TH U
obecrie-ueHus
KayecTBa pe-
3yJILTATOB aHa-
JM3a; CIoco-
Oamu IpoOooT-
6opa u pobo-
MOJITOTOBKH
00pasIoB MOYB
U CEeThCKOXO-
3SICTBEHHBIX
pacreHui, ar-
POXUMHKA-TOB,
croco6aMu
yIpaBICHUSI
XUMHUYECKUX
peakuuii u
MPOIIECCOB,
JISKAITUX B
OCHOBE WH-
CTPYMEHTAITb-
HBIX METOJIOB
aHanmm3a Jyis
MOJTYYCHUS
MaKCUMAaJIbHO-
r'0 BbIX0JIa
AHATUTUYECKOU
¢dopmeI onpe-
JIEISIEMBIX
KOMITOHEHTOB,
B MTOJTHOM 00'B-
eMe BiaJieeT
HWHCTPYMEH-
TaJbHBIMU Me-
TO/IaMU UCCIIe-
JTIOBaHMSI [10Y-

HH-
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TO BBIXO/a
aHaJUTHYCC-
KoM (hopMBI
ompeense-
MBIX KOMIIO-
HCHTOB, B
OrpaHUYECHHOM
o0BeMe BIaje-
€T UHCTPYMECH-
TaJbHBIMU Me-
TOJIAMH HCCIIe-
JIOBAHUS 10Y-
BEHHOTO TIJIO-
JOPOJIHS 1
POIYKITHOH-
HOTO IpoIiiecca
arpogurorie-
HO30B.

CTPYMEHTAIb-
HBIMH METOJ[a-
MU HCCIIeI0Ba-
HUS IOYBEHHO-
'O TUIOJIOPOHS
Y TIPOYKIINOH-
HOTO Tporecca
arpoguroIeHo-
30B, B [IEJIOM
YCHEIITHOE BJIa-
JICHUEM MaTe-
pHanoB, HO
cojiepkariee
OTJCIbHBIC
POOEITBI HITH
COIPOBOXK/1a-
rolieecs OT-
JCITEHBIMH

ommobkamu (1-
2)

BEHHOTO TLJIO-
JIOPOJIHSI U
MPOTYKITOH-
HOTO TIpolecca
arpodwuToIie-
HO30B.
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3. TunoBble KOHTPOJIbHbIE 32IaHNSI WU MHbIe MATEPHAJIbI, He00X0AUMbIe IS
OlleHKH 3HAHWIA, yMEHHUI1, HABBIKOB U (WJIH) ONBITA AeATEJIbHOCTH,
XapaKkTepu3yoIuX 3Tanbl (OPMUPOBAHNS KOMIIETEHI[UIl B MpoLecce 0CBOCHMS
o0pa3oBaTesibHOI MPOrPaMMBbI

3.1. BXogHOi1 KOHTPOJIb

BXxoHO#M KOHTPOJIB — CPEJICTBO NMPOBEPKU 3HAHWM M YMEHUN 00yYarommxcs ,
KOTOPOE MOKET OBITh UCIIOJIB30BAHO JIJII KOHTPOJISL MPUOOPETEHHBIX paHee Mpu o0yde-
HUU HAaBBIKOB WM yMeHui. L{ens mpoBeneHust BXOAHOTO KOHTPOJIS: MPOBEPKA MTyOUHBI
3HAHUM U yMEHUN 00yJaronuxcs, NpuoOpeTEeHHBIX paHee npu o0yyeHun B Oaka-
JaBpHUare.

IIpuMepHbBIN NepeYeHb BONMPOCOB BXOAHOI0 KOHTPOJIS
1. IlpenmeT u 3aa4M aHATUTUYECKOW XUMUHU.

2. IlonsitTue « AHaTUTUYECKUI CUTHAID).

3. O1Tn4ne KOJIMYECTBEHHOTO aHAJIN3a OT KAYECTBEHHOTO.

4. Knaccudukaiiusi KOJTMYECTBEHHBIX METOJIOB aHAJIN3A.

5. Kitaccnueckne XMMHAYECKHE METO/IbI aHAIU3A.

6.CyIIHOCTh TPAaBUMETPUYECKOIO METO/[a AHAIIN3A

7. TuTpUMETPUYECKNIA METOJT AHAJIN3A.

8.0c00eHHOCTH MPUMEHEHHUSI NUHIUKATOPOB U MEXAHU3M UX JEHCTBUSA B METOJAX
anuan- U aIKaTUMETPUn

9.KomruiekcoHOMETprYEC KO€ TUHTPOBAHUE

10.0cobeHHOCTH AEHCTBUSA HHAUKATOPOB B KOMIIJIEKCOHOMETPUU
11.Knaccuduxanus cnocoO00B OKUCIUTENBHO-BOCCTAHOBUTEIBHOTO TUTPOBAHUS
12. TTpuHIMIIBI BEIOOpA HHIUKATOPA B PEIOKC - METPUH

13. O6opynoBaHNE aHATTUTUIECKUX JIA0OPATOPHIA

14.Crioco0Obl aHanM3a NOYBEHHOW BBITSKKH TUTPUMETPUUYECKUMU METOIAMHU

15. IlorpemHoCTH B THATPUMETPUYECKOM U TPABUMETPUYECKOM METOJIaX aHAJIM3a

3. 2. TecTroBLIE 3a1aHuSA
TecThl — 3TO CHCTEMa CTaHAAPTU3MPOBAHHBIX 3aJaHUM, TO3BOJISIONIMX aBTOMa-
THU3UPOBATH MPOIICAYPY U3MEPCHHS YPOBHS 3HAHUA M YMEHUN OOYJarOIIXCs.

[To mucuuruinae «MHCTpYMEHTAIBHBIE METOIBI UCCIEA0BAHUINY MTPEYCMOTPEHO
MPOBEJICHUE IMHCHMEHHOTO TECTUPOBaHMS. [[MCbMEHHOE TECTUPOBAHUE paccMaTpHBa-
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€TCSl KaK KOHTPOJb YCIIEBAEMOCTH U MPOBOAMUTCS MOCIE U3YUSHUS ONPEEICHHOM TEMbI
pasziena JUCHUIUIMHBL. B ogHOM BapuaHTe TecTa COAEpKUTCA 5 U 0ojiee BOIPOCOB.
Kaxxnip1il mpaBUibHBIN OTBET OlleHMBaeTcs B luin 2 Oaiia, MakcCuMaiabHas cymma 0ai-
JIOB 3a TecTupoBanue 5 win 10 6aios.

IIpumep -BAPUAHT Ne 6 (Tembr — Cnekrpodoromerpus, Iloasspumerpus, Pe-

(ppaxkromerpus»)

1. YkaxkuTe MaTeMaTHUECKYIO 3anuch 3aKoHa byrepa-Jlambepra.

1. lg(ly/l) =k-l-c
2. 1g(ldlo) = k-I-c
3. Ig(ly/l) = k-1
4. 1g(lflp) = k-1

2. Kak u3mensercs mnokasareib IMPCJIOMIICHHUA CBCTA IIPU IMOBBIICHWH TCMIICPA-

TypBI pacTBopa?

1. Bo3pacraer.

2. He usmensercs.

3. Cumkaercs.

4. JIns omHUX BEIIECTB BO3PACTAET, U1 APYTHUX - CHIDKACTCS.

3. Vkaxure (1)H3HII€CKOG ABJICHHUC, HA KOTOPOM OCHOBAH MCTOI IIOJIAPUMCTPHUA.

5.

1. Ilonsspuzanus cBeTa.
2. BpaieHune 1iocKOCTH MOJIIPU3aIliU CBETA.

3. BpamarensHas gucnepcust cBeTa.
4. OTpaxeHue cBeTa.
YKaXuTe KOOpIAWHATHI TPaIyrupoBOYHOTO rpaduka B MeToae GpoTomeTpust

IIJTaMCHH.

1. A =1(c).
2.1 =1().
3. 1 =1(c).
4. a = f(c).
Ipu ompenenernn Cu®* B pacTBOpe MHUKPOYZOOPEHHS ONTHYECKAS ILIOT-

2
HOCTb PACTBOpA aMMHAKaTa Meau, comepskamero 2,30 mr Cu” B 100 cm® pasna 0,26
Ipu ToJIIMHE Toromiaromero cios 20 mMMm. Paccuuraiite MossapHbii KO3 PuimeHt

CBCTOIIOIJIOIICHUA.

1.3,62 -10°
2.1,80 -10°,
3. 3,62 -10.
4.3,62 -10°
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3.3. JlabopaTopHasi pabdoTa

JlaboparopHas pabota- 310 hopma 00yueHUs1, MO3BOJISAIOLIAs IPOBEPUTH YMEHUS
Y HaBbIKM BBINOJHEHUS SKCIEPUMEHTa 10 KOHKPETHOMY H3y4aeMOMY HHCTPYMEH-
TaJbHOMY METOy HcciiejoBaHU. OHa OCHOBaHA Ha MPOLIECCE OCO3HAHMS U3y4aeMOIo
MaTepuaga Ha OCHOBE CaMOCTOSITEJIBHOM MpPEIBAPUTENIbHON YYEOHOH IesITeIbHOCTU
oOyuaronierocs. I[Ipu atom 00cyx)aaroTca Handoaee TPYAHbIE 111 YCBOCHHS U IOHUMAa-
Hus Bonpockl. [Ipu onieHke 1abopaTopHOi paboThl YUYUTHIBAIOTCS:

- CTENEeHb CAMOCTOSITETLbHOCTH TIPU BHITIOJTHEHUH SKCIIEPUMEHTA,

-PaBUJIILHOCTH POBEJCHUS OTACIBHBIX CTaIUN JTa0OpaTOPHOM paboTHI,

-MIMCbMEHHBIN 0TYET 1o Jab0opaTopHOil paboTe, rPaMOTHOCTH B O(OPMIICHHH,

-co0JTI0/IeHUE TPAaBUJT TEXHUKU O€30MacCHOCTH P padboTe B 1abopaTOPHUH.

JlaGopatopHble paOOTHI BBHITIOIHSIOTCS B COOTBETCTBUU ¢ METOIMYECKUMHU YKa-
3aHUSAMH 1O BBIIIOJIHEHUIO JJAOOPATOPHBIX paboT No aucuuiuinHe «THCTpyMeHTalbHbIE
METO/IbI UCCIIEI0BAHUI

[lepedenn 1abopaTOpHBIX paboOT
no gucuumiuHe « MHCTpyMeHTallbHbIE METOABI UCCIIEI0OBAHUI

1. HcTpyMeHTaIbHbIE METO/IbI UCCIIEI0OBAaHUI- OCHOBHAsI 0a3a MaCCOBOI'O XHMUYECKO-
ro aHaJIM3a 0OBEKTOB OKPYKAIOIIEH Cpeibl

2. MGTOI[BI HaXOXICHHUA COACPIKAHUA OIIPCACILICMOI'O KOMIIOHCHTA B daHAJINTC
HHCTPYMCHTAJIbHBIMH MCTOJaMH I/ICCJ'ICI[OBaHI/II\/'I

3. OmeHka pe3ybTaTOB aHATUTHICCKUX H3MEPEHUI METOJIaMA MaTEeMaTHIECKOMN CTa-
TUCTUKHU

4. IIpo6ooT6Op M IPOOOIIOATOTOBKA OOBEKTOB UCCIICIOBAHUS B arPOHOMHH
5. [Ipsimoe poTtomerpuueckoe omnpeaenenne Meau(2+) B y1oOpeHusx
6. ®OTO3IEKTPOKOJIOPUMETPHUICCKOE ONpEICIICHHE IIBETHOCTH OEJI0ro caxapa

7. ®oTomeTpudeckoe onpeaeneHue xenesa ( 3+) B MUKpOYyI00peHUsIX ¢ CyJibocaiu-
LAJIOBOM KUCJIOTON

8. ®oTtomeTprdecKoe omnpeesieHne OONBIINX KOJMYEeCTB MeH (2+) B arpOXUMHKaTaX-
MeToA0M U PepeHnanbHON CIEKTPOPOTOMETPUHI

9. IMonsipumeTpuvecKoe onpeeiicHHe caxapo3bl B BOAHOM pactBope. OnpeencHue
Kpaxmajia B MyKe U 3epHE

10. ®oToTypObuaUMETpUYECKOE ONIPEEIICHHE CYIb(aT-HOHOB B MPUPOJIHBIX U MOJIHUB-
HBIX BOJIaX

11.ITnameHHO-(pOTOMETpHUUECKOE OTIpE/ICIICHUE HATPUS M KaJUs B BOJHOM BBITSKKE U3
ITOYBHI HAa TJITAaMEHHOM (poTOMETpE.

12. ®oTtodyopumeTpruyeckoe onpeaeneHue pudoduiaBiuHa B mpenapare Burtamun B,

13. PedpakromeTprueckoe onpeieseHue XJIopuaa HaTpusi B BOAHOM PacTBOPE.
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Omnpenenenue caxapa B COKax

14. Monometpus - nenosas urpa «lIpuMeHeHne HOH-CEIEKTUBHBIX 3JIEKTPOJIIOB IS
KOJINYECTBEHHOM OLICHKH ITOYBEHHOT'O IIJI00POAHS U IPOAYKIIMU PACTEHUEBOICTBAY

15. KonnykToMeTpuiecKoe OlpeaesieHne 00Iel MUHEpaIn3aluy BOAHOW MOYBEHHOM
BBITSKKH

16. OnpeneneHuie CUCTEMHBIX (YHTUIUAOB B PaCTUTEIBHOM MaTepuale, I0YBE U BO-
JaX METOJOM TOHKOCJIOMHOM XpoMaTorpaduu

17. I'azoxpomMarorpaduueckoe ornpesenaeHue 0anneTona u 6aliTaHa B paCTUTEILHOM
MaTepuaie (3eleHas Macca pacTeHUM, 3epHO, KapToQeib, OTYPIIbI, TOMHUIOPHI, sIOJIOKH,
JMMOHBI ), TIOYBE U BOJIC

3.4. JlenoBasi urpa

[IpencraBnseT cob0if COBMECTHYIO JEATEILHOCTh TPYIIIbI 00yUYarOIIUXCs U mea-
TOTUYECKOTO pabOTHHUKA C LEJbI0 PEIICHHs YYeOHbIX U TIPO(hEeCcCHOHaTBEHO-OPUEHTHUPO-
BAaHHBIX 3aJ]a4 MYTEM HIPOBOTO MOJICIMPOBAHUS pPEaTbHON MPOOJIEMHONW CHUTYyaIuH,
MO3BOJISIET OIICHUBATh YMEHUE aHAM3UPOBATh U peliaTh TUTUYHBIE MPOdECcCHOHATBHO-
MIPOU3BOJICTBEHHBIC 3a/1aud B arPOHOMUU
HenoBas Urpa «llpumeHeHne MOH-CENEKTUBHBIX DJIEKTPOAOB ISl KOJIMYECTBEHHOMN
OILICHKHU MTOYBEHHOTO TUIOA0POIUS U MPOIYKIIMHA PACTEHUEBOACTBAY BKIIOUYALT:
1-onpedenenue xanuss B BOAHOW BBITSHKKE W3 TOYBBI C HCIIOJIB30BAaHWEM HWOH-
CEJICKTUBHOTO AJICKTPO/IA ;

2-onpedenenue uonos ceunya (11) B BOIHON MOYBEHHOW BBHITSHKKE C IMPUMEHECHHUEM
CBUHEII-CEJICKTUB-HOTO AJICKTPO/Ia,

3- onpedenenue Humpamos B OBOIIAX C UCIOJIE30BAaHUEM HUTPAT-CEIEKTUBHOTO DJICK-
TpoJa,

4-onpeoenenue KUCIOMHOCIU 3€PHA SYMeHsl U JPYTUX 3€PHOBBIX METOJIOM MOTCHITHO-
METPUUYECKOTO TUTPOBAHUA,

5- ompeodenenue conanoll Kuciomsbl 8 600aX METOJOM MOTEHIIMOMETPHUUECKOTO THUTPO-
BaHMS

[ToapobHOE MUcCaHue SKCIEPUMEHTA IPUBEACHO B METOJUYECKUX YKa3aHUSAX JUIsl Jabo-
pPaTOPHBIX PabOT MO TUCIHUTIIINHE.

[ToaroToBKa K UTPOBOMY MOJCIUPOBAHUIO M €r0 MPOBEJCHUE BKIIOYACT CJICIYIONINE
DTaIbI:

Jtan 1. BBenenne B npoodJiemy.

[IpenonaBarens packpbiBaeT OOYYAIOMIMMCS IIE€]Tb U 33/1a4 MPECTOSIIET0 UTpo-
BOTO 3aHATHS, €r0 TeMy, ¢popMy mpoBeneHusi. OHU TPYNIHUPYIOTCS B TBOPUYECKHUE KOJI-
JIEKTUBBI — JTA0OPATOPUH, BHIOUPAIOT 3aBEIYIONTUX JIA00OPATOPHSIMHU.

Jtan 2. [loaroroBka Kk NpoBeIeHUI0 3AHATHS.

3aBenyromuii  JlabopaTopuei pachnpenenser 3aJaHus MEXIy COTPYIHUKaMHU.
OOGyuaronuecss — Hay4YHbIe COTPYIHHUKU MOBTOPSIOT U3YUEHHBI TEOPETUUECKUN MaTe-
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pHUal CorjacHoO MOJYYEHHOMY 3aJIaHUI0 U METOAUKH MPOBEACHUS SKCIEPUMEHTA, KOTO-
poMy OHM OOy4YaNMCh Ha Ja00paTOpHbIX 3aHATHSIX. CTyIEHTHI JIeJaloT 3ar0OTOBKH K OY-
OyLIEMy MUCbMEHHOMY OTYETY MO UTPOBOMY 3aHATHIO. OTYET BKIIIOYAET TEOPETHYE-
CKYI0O U JKCIEPUMEHTAIIBHYIO 4acTh MO KaXKJIOMYy HccieaoBaHuto. [Ipu moarotoBke k
3aHATHIO CTYJIEHTBI OQOPMIISIOT TEOPETUUYECKYI0 YacThb oTdera. [IpenomaBaTenb KOH-
CYJIbTUPYET 00yYarouuxcs 1Mo BONpocaM, BO3HUKAIOIIUM MPHU MOJTOTOBKE K UTPOBOMY
3aHATHI0. JIabOpaHT OpraHu3yeT MaTepHalbHO-TEXHHUYECKOE OOecleueHUe 3aHSITHS:
npuOOpbI ¥ MPUCTIOCOOJICHNUS, XUMHUECKas MOCY/1a, peaKTUBBL. | pynnupyer npuOopsl U
000pyI0BaHME MO UX HA3HAYEHUIO, PAa3MEILAET UX B YUEOHOU ayAUTOPHUHU.

Jrtan 3. IIpoBeaeHne UrpoBOro MOAeJTUPOBAHUS

[TpenogaBaTens HAUMHAET UTPOBOE 3aHATHE, OOBSABISAET €r0 TEMY, LIETU U 3aja-
4y, MpUrjamaeT o0yJyaroluxcs HayaTh SKCIEPUMEHTANIbHYIO padoty. OOyuaromuecs
IPyNIUPYIOTCS B KOJUIEKTUBBI-1a00paTOPUH, PACIIPENEISAIOTCS O ayJUTOPUH COTJIACHO
MOJIFOTOBJICEHHOMY OOOpY/JOBaHUIO U MPHUCTYNAIOT K aHaiu3y o0pa3noB. Pe3ynbraThl
U3MEPEHHUI U pacyeThl (PUKCUPYIOTCS B SKCIEPUMEHTAIbHON yacTu otyeta. [locie BbI-
MOJIHEHMS aHAJIM3a Ha OCHOBAaHUU CBOUX PE3YJIBTATOB COTPYJIHUKHU AAIOT 3aKIIOUEHUE
10 UCCIEA0BAaHHOMY 00Opa3sily MpupoHOi Bojbl. CBOIO pabOTy COTpYAHUKHU 1abopaTo-
pUU CIAIOT 3aBeyrolieMy jJaboparopueit.3aBenyromuii 1adopaTopueit 0000IIaeT gaH-
HbIE BCEX COTPYIHHKOB CBOETO KOJUJIEKTHBA, COOMPAast OTAEJbHbBIE YaCTH IKCIIEPUMEHTA
B €IMHBIN OTYET, MOCJI€ YETrO BBICTYMAET C YCTHBIM COOOUIEHUEM MEPEl CTYIEHYECKOU
rpynmnoil. O0yyaronecss y4acTBYIOT B OOCYXIAEHUHU BBICTYILIEHUS, 3a1al0T BOMPOCHI,
BBICKA3bIBAIOT CBOM MHEHHUA. OTueT mo paboTe CBOEH rpynibl pyKOBOIUTEIND 1adopa-
TOPHHM CIIaET IIPETOIABATEIIO.

Otan 4. [lonBeaeHne UTOroB 3aHATHS.

3aBeayromuii 1aboparopreil OLeHUBAET pabOTy CBOMX COTPYIHUKOB, YUUTHIBAS
CTENEHb UX MOATOTOBJICHHOCTH K BBIIIOJIHEHUIO aHAIN3a, CAMOCTOSITEIbHOCTD MPOBEJIE-
HUS OMbITA, AaKKYPATHOCTh U TIIATEIBHOCTh MccaeaoBanus. [IpenonaBaTens olieHUBAET
paboty pykoBoauTens jlaboparopuu. [Ipy 3TOM y4UWTHIBAIOTCS CTENEHb €r0 BIIAJIECHUS
BCEMH METOJIaMH, CIOCOOHOCTH 00O0OIICHHS SKCIIEPUMEHTAIILHBIX JTAHHBIX U OPTaHU3a-
TOPCKM TanaHT. B 3aBeplieHny W npenojaBaTesb, U 00ydaroIuecs AENaoT BBIBOJ O
JOCTHMKEHUM LU 3aHATUS U YSICHSIOT JUIsl ce0sl BCe €ro acheKkThbl (IeAarorundeckui,
MO3HABATENIbHBIN, TBOPYECKUM, KOMMYHUKATUBHBIN H T.1.):

- (MOJYYHIIOCH» JIM MIPOBEICHHOE 3aHITHE KaK UTPOBOE?

- yAAJIOCh JIU CMOJICIUPOBATH MPOU3BOJICTBEHHYIO CUTYAIMIO U 00ECIICYUTh 3aHATUIO
MPOQECCUOHATIBHYIO HAMPABIECHHOCTH?

- yAaJOCh JI CPpabOTATHCS B KOJIJIEKTUBE COTPYIHUKOB?

- OKazayach JIM MOJIE3HOM Takasi hopma 3aHATUS?

- SBWJIACH JIM TIOJIE3HOW U MHTEpEeCHOU nH(popMaIiys 06 n3yueHHOM 00BEKTE ?

B koHIle 7emoBoi Wrphl MpenoaaBaTeNlb 0JarogapuT oOydaroIMXCcs 3a aKTHBHOCTh U

TBOPYECKYIO PaOOTy M OOBSIBIACT 3aHATHEC OKOHYCHHBIM.

3. 5. Py0e:xHbIi KOHTPOJIb
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ITpencraBisier coOOi CpeICTBO KOHTPOJIS YCBOEHUSI y4eOHOro Marepuaina pas-
J€JIOB TUCUUIUIMHBI, OPraHW30BaHHOE KaK ydyeOHOE 3aHsATHE B BHJIE COOECEeTOBaHMs
oOyu4aroLerocs: ¥ NpenoiaBaTess.

-Llens npoBeaeHust pyOeKHOTO KOHTPOJIS:

— MpOBEpKa U OLEHKA 3HAHUM , YMEHUH M HABBIKOB O00YYaroIIMXCS MO JAHHOMY KOH-
KPETHOMY pa3Jeiy AUCLUUILINHBI.

IIpu oneHke pe3yabTaToB OOYYEHHsI YUYUTBIBAIOTCA CIEIYIOUIME KadeCTBEHHBIE IMOKA-
3aTesid OTBETOB:

-rIyOMHA OTBETA, T.€. COOTBETCTBUE U3YUYEHHBIM TEOPETUUECKUM O0OOIICHUSIM,

- IOJIHOTA OTBETA , T.€. COOTBETCTBUE 00BbEMY MPOTpaMMBbl U HHPOpMAIUU ydeOHUKa,

- OCO3HaHHOCTh OTBETA , T.€. COOTBETCTBHE TPEOYEMBIM B IIPOrpaMMe YMEHHUSIM 00yda-
IOLIETOCS MPUMEHSThH MOTYYEHHYI0 HH(DOPMALIHIO.

[Ipu oLleHKE YYNUTHIBAIOT YHUCIIO U XapaKTep OMHUOOK (CYIIECTBEHHBIE U HECY-
mecTBeHHbIe). CylllecCTBEHHbIE OMMOKU CBA3aHbl C HEJOCTATOUHOM IITyOMHON U 0C03-
HAHHOCTBIO OTBeTa. HecyliecTBeHHbIE OIINOKY ONPEAEAoTCS HEOOIbIION HEMOIHO-
TOM OTBETa U MOTYT OBITh UCIIPaBJICHbI P JOMOJHUTENBHBIX BOIPOCaX MpenogaBaTe-
1s1. Borpockl pyOexHOro KOHTpOJIsl, pacCMaTpUBaeMble Ha ayUTOPHBIX 3aHATHIX U
BBIHOCHMBIE Ha CAMOCTOSITENIBHOE N3YUECHHE!

Bonpocsl pyoe:xknoro konrpoJis Ne 1

Bonpocwel, paccmampusaemoie Ha ayOumopHviX 3aHAMUAX
1. Buasl aHanu3a: W30TOIMHBINA, JIEMEHTHBIA, (DYHKIMOHAIBHBINA, MOJEKYISPHBIN, Be-
IIECTBEHHBIH, (Pa30BBbIil.
2. Macmtabbl TPUMEHEHUS HWHCTPYMEHTAJIbHBIX METOJIOB MCCJIEIOBAHMS B arpoHO-
MHUH.
3. Buasl ipo06. IIpencTaBUTenbHOCTH IPOOBI.
4. YcrpoiictBa U MpUOOPHI MPoOOOTOOpPA MOYBEHHBIX 00pa3IoB, a Takke 00pa3loB
IIPUPOJHBIX U APYTUX BOJ, arPOXUMHUKATOB, CEICKOXO035MCTBEHHON TPOIYKLIHH.
5. Knaccudukanus MeTo10B aHa/IM3a, OCHOBAHHBIX HAa M3MEPEHUH CIIEKTPOB AJIEKTPO-
MAarHUTHOT'O U3Ty4YEHUS.
6. OcHOBHBIE 3aKOHBI CBETOIMOIJIOIIECHHUS U annapaTypHoe 0(OpMIICHHE.
/. ATOMHO-3MHCCHUOHHAsI CIIEKTPOCKOINS B aHAIM3€ arPOHOMHUYECKUX OOBEKTOB.
8. AToMHO-a0COpOIIMOHHAS CIIEKTPOCKOINS B aHAIHM3E arpPOHOMHYECKUX OOBHEKTOB.
9. MeTo1bl MOJIEKYIAPHON ONTHYECKON CIEKTPOCKOMUH B aHAIM3E TUIOAOPOIUS TTOYB U
00BEKTOB arpoPUTOIICHO30B.
10. ®oTodayopuMeTpuueCKuil aHaIu3 B arPOHOMUHU
11. [TonspumeTpurs B ONPEIETCHUNA KAYECTBA CAXAPUCTBIX KYJIbTYP.
12. PedpakToMeTpusi B aHATIU3€E CEIbX0300HEKTOB.
13. Ilpsimast poTomeTpusi, MeToa 100aBOK, quddepeHiranbias GoToMeTpus , 0COOCH-
HOCTH METOJIOB U aKTyaJIbHOCTb IPUMEHEHUS B arpPOHOMHUN

BO”pOCbl 0151 CAMOCMOAMENbHO20 Uusyuenus

1. CoBpeMEHHOE COCTOSIHUE U TEHACHIMU PAa3BUTUSI UHCTPYMEHTAIbHBIX METOJOB HC-
ClIeJIOBaHUH.
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2. CekTpbl aTOMOB: OCHOBHBIE U BO30Y>K/IEHHBIC COCTOSIHUS aTOMOB, XapaKTEPUCTUKHU
CIIEKTPAIbHBIX JTUHUH.

3. CHexTpbl MOJIEKYJI: CXEMbI JIEKTPOHHBIX YPOBHEH MOJIEKYIIbI, IMOJHAS SHEPTUS MO-
JIEKYJIBI.

4. Ponp METOJIOB pa3jieicHUs U KOHIICHTPUPOBAHUS B UHCTPYMEHTAJIBHBIX METOJIaX HC-
CJI€OBAaHUN arpOHOMHYECKUX OOBEKTOB.

5. MeTtoap! BCKPHITHS TIPOO.

6. MeTobl OCaKIECHUS U COOCAKICHHUS.

7. MeToJibl SKCTPaKIUH.

8. Poib 1 MeCTO aHaTUTHYECKUX JIA0OPATOPHA B arpPOHOMHH, TTOTYICHUN KaueCTBEHHOMN
CENBXO3MPOAYKIINH U YITYUIICHUH TUIOAOPOIUS TIOYB

Bomnpocsl py0esxkHoro KOHTpOoJIsa Ne 2

Bonpocwul, paccmampusaemoie na ayOumopHviX 3aHAMUAX
1. OOwas xapakTepuCTUKA U KJIACCU(PUKALUS IEKTPOXUMUYECKUX METOJIOB UCCIIEA0-
BaHUS.
2. OcoOeHHOCTH NOMYYEHUS aHATMTUYECKUX CUTHAJIOB B IOTEHIIMOMETPUYECKUX METO-
Jax UCCIENOBaHMs —IpsiMasi MOTEHIIMOMETpUs (MOHOMETPHS) U KOCBEHHAs ( IOTEHLIUO-
METPUUYECKOE TUTPOBAHUE) U U X IPUMEHEHUE B aHaJIM3€ arpo(pUTOIECHO30B.
3. AHATUTUYECKUE CUTHAIBI M CTIOCOOBI X PETHCTPAIH B KOHIYKTOMETPHUECKUX HC-
clieIoBaHUsIX. AnnapaTypHoe o(popMiIeHHEe METO1a
4. OcOOEHHOCTH AHATMTUYECKUX CUTHAJIOB U CIIOCOOBI UX PETUCTPAIIMHU B BOJIbTAMIIE-
POMETPUYECKHUX U KYJIOHOMETPHUUECKUX UCCIEAOBaHUAX. ATMapaTypHOe 0POpMIICHHE
METO/IOB
5. BospraMiiepomMeTpusi: TEOPETUUECKUE OCHOBBI, KJIACCU(UKAIUS METO/IOB, TPUMEHE-
HUE B aHAJIM3€ OOBEKTOB - TMOYB U CEJIbXO3KYIbTYP.
6. DieMeHThl XeMOMETPUKU: O€33TaJIOHHbIE U OTHOCUTENIbHbIE METOJIbl aHallu3a, aHa-
JUTUYECKUE CUTHAIIBI U [IOMEXH, TIOTPEIIHOCTH.
7. O6m1as XxapakTepUCTUKA U KJIIACCU(PHUKAIIUS XPOMATOTPAPUIECKUX METOIOB UCCIIEI0-
BaHUU.
8. NazoBas xpomarorpadusi, BApUaHThl, COPOCHTH U HOCUTEIN, TPUMEHEHHE B arpOHO-
MU
9. MonoobmenHnas xpomarorpadusi, xpomarorpadust Ha Oymare.
10. TeopeTndeckre OCHOBBI METOIa TOHKOCIOMHON XpomaTorpadun- OCHOBHbIE MeXa-
HU3MBI pa3JeleHus] aHaJINTA.
11. AncopOunoHHas TOHKOCIONWHAs XpoMaTorpadus.
12. PactipenenuTenbHas TOHKOCTIOWHAs XpoMaTorpadus.
13. [onsTHitHBIN anmapaT XpoMaTorpaduu: MOABMKHASI U HEMOIBIKHAS (a3bl.
14 . TeopeTnueckue OCHOBBI XpomaTorpaduu: OCHOBHBIE MapamMeTpbl XpOMaTOTPaMMBbI,
KOJIMYECTBEHHBIE XAPAKTEPUCTUKHU Pa3JEICHUs, KOHLENIHS TEOPETHYECKUX TapeoK,
KMHETHUYECKasi TEOpHsl, pa3pelieHne Kak (GakTop ONTUMH3AIUN XPOMAaTOrpapuuecKoro
mporecca.
15. XKunakocTtHast xpomarorpadus U ee BUIbl IPUMEHEHUE B aHAJIM3€ MOYB , arPOXUMHU-
YECKUX CPEJICTB U CEIbXO03KYJIbTYP.
16 AnmaparypHoe odopmiieHHe XpoMaTorpahuuecKuX METOI0B HUCCIICIOBAHU.
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Bonpocwt ona camocmoamenvhozo uzyuenus
1.Ilpsimast mOTEHUMOMETPUS U MOTEHIIMOMETPUUECKOE TUTPOBAHHUE B aHAIU3E KOMIIO-
HEHTOB IIOYB U CEJIbX03PACTEHUH B arpoPUTOLEHO3aX
2. IlpsaMast KOHAYKTOMETPUS U KOHTYKTOMETPUUECKOE TUTPOBAHUE B aHAIN3E OOBEK-
TOB OKPY>KaloIllel Cpe/ibl, KOMIOHEHTOB MOYB U CEIbX03PACTEHUN B arpo(UTOLIEHO3aX
3. [loreHumocraTuyeckas u rajJbBaHOCTATHYECKAs! KyJTOHOMETPUS.
4. IlpuMeHeHHE B aHATIM3€E 3JIEKTPOTPABUMETPUN U BHYTPEHHETO 3JIEKTPOJIN3A.
5. Macc-cneKTpoMeTpusi, XpOMaTO-MacC-CIEKTPOMETPHUS B AHAJIM3E arpOHOMUYECKUX
00OBEKTOB
6. [IpeumyiecTBa U OrpaHUYEHUST XPOMATOTPAPUUECKOTO aHaIN3a. CIIOCOOBI MUHIUMHU-
3aI[UU MTOTPEIIHOCTEN.
7. AKTyanbHOCTb pa3ielieHUus U UIACHTHU(PHUKAIMN JUKAPOOHOBBIX KHUCJIOT METOAOM
TOHKOCJIOWHOM XpoMartorpaduu.
8. Oco0eHHOCTH TPOOOIIOATOTOBKH CENbCKOXO3HCTBEHHBIX PACTEHHM, IIIOA00BOIII-
HBIX KYJIBTYp, BOJI, IOYB JJIs AaJIbHEHIIIETO aHalu3a XpoMaTorpaguuecKuMu MeTo1a-
MU.

3. 6. IIpomexxyTouHasi aTTecTalUs

[TpoMexyTouHas arrecTaldsi B COOTBETCTBUHU C yYEOHBIM IJIAHOM IO HarpasJe-
HUro noarotoBku 35.04.04 «Arponomus» no nucumiuinHe « THCTpyMeHTanbHbBIE METO-
IIbl KCCTIEA0OBAHUIN MPOBOJIUTCA B BUJIE YCTHOTO IK3aMeEHa.

[ToaroToBka oOy4arouierocs K MpoX0oXKIACHUIO TPOMEKYTOUHON aTTECTALIMU OCY-
LIECTBJISIETCS B MEPUOJ  MPOBEACHUS JIEKIUI, Ta00paTOPHBIX padoT, IETOBOM UTPHI, a
TaK)kK€ BO BHEAyJAUTOPHBIE YacChl B paMKaX CaMOCTOATENbHON paboTsl. Bo Bpems camo-
CTOSITEJIBHOM padOThl 00YYarOIIUKCS MOJIb3YyEeTCS OCHOBHOW M JOTOJIHUTEIBHON JINTE-
paTypomu.

- Ilesib mpoBeneHUs MPOMEKYTOYHOM aTTECTALlMU: OLUEHUTh YPOBEHb CHOpPMU-
POBAaHHOCTH AHAJIUTUYECKHUX U HCCIENOBATEIbCKUX HABBIKOB, IPAKTHUYECKOIO U TBOP-
YECKOT0 MBIIUICHHS, YMEHHUSI OOYYaroIMXCs CAMOCTOATEIbHO KOHCTPYHPOBATh CBOU
3HaHHUA B MIPOLECCE PELICHUS MPAKTUUECKUX 3a/1ad U Mpo0sieM, OpPUEHTUPOBATHCS B UH-
(hopMaIMOHHOM MTPOCTPAHCTBE.

B sKk3aMeHalnOHHBIA OWJIET BXOJAT TEOPETUUYECKUE BOMPOCHI U MPAKTUYECKUE
pacyeTHble 3a7auM npodeccoHanbHOl HampaBieHHOCTH .Bo Bpems sk3ameHna oOyda-
FOILMICS TOJDKEH JaTh MOJIHBIA Pa3BEPHYTHIM OTBET HA TEOPETUYECKUE BONPOCHI , YKa-
3aHHbIE B OWJIETE, PEIIMTh 3a/1auu npodeccruoHanbHOW HampaBieHHOcTU. [Ipenonaa-
TEJIb UMEET NPABO 33JaBaTh JOTOJHUTEIBHBIE BOIIPOCHI 110 N3y4aeMOW TUCIUIUIMHE.

TemaTuka BonpocoB, BLIHOCUMbBIX HA IK3aMeH
1.Bunbl aHanu3a: M30TOMHBIN, JIIEMEHTHBIN, (YHKIMOHAIBHBIN, MOJIEKYJIIPHbIH, Belle-
CTBEHHBIH, (ha30BHI.
2.MacmtaObl MHCTPYMEHTAJIBHBIX METOJIOB HCCIICIOBAHUIN B arpOHOMUM.
3.IIpencraBUTEILHOCTD MPOOKI.
4.YcrpoiicTBa 1 mpuOOpHI IPoO00TOOPa MOYBEHHBIX 00pA3IlOB, a TaAKKE 00pa3IoB ar-
POXHMMHKATOB , CEITbCKOXO035UCTBEHHBIX PACTEHUN U TPOAYKITUH.
5.MeToaBl BCKPBITHS TIPOO.
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6.MeToabl OCaXKIEHUS U COOCAKICHUS.

7. Knaccudukanus MeToA0B aHaau3a, OCHOBAHHBIX HA U3MEPEHUU CIEKTPOB DJIEKTPO-
MarHUTHOTO U3JTy4YEeHHUSI.

8.CrnekTpbl aTOMOB: OCHOBHBIE U BO30YK/JICHHBIE COCTOSIHUSI aTOMOB, XapaKTEPUCTUKH
CHEKTPaTbHBIX JTUHUM.

9.CnekTphl MOJIEKYJI: CXEMBI SJIEKTPOHHBIX YPOBHEHW MOJIEKYJIbI, TOJTHAS SHEPTUS MOJIE-
KYJIBL.

10.OcHOBHBIE 3aKOHBI MOTJIOMICHUS U U3TYUCHHS.

11.ATOMHO-?MUCCHOHHAs CIIEKTPOCKOIHS B aHAJIN3€ KOMIIOHEHTOB MOYB , arpOXHMHU-
YECKUX CPEJICTB U PACTEHUI CENbXO03KYIbTYp B arpo(puTorieHo3ax
12.AtomMHO-abCcOpOLIMOHHAS CIIEKTPOCKOIHUS B aHAIM3€ KOMIIOHEHTOB MOYB , arpoOXH-
MUYECKUX CPEJICTB U PACTEHUI CENbX03KYJIbTYp B arpoPHUTOIIEHO3aX

13.Metronbl MOJEKYJISIPHOW ONTHUYECKON CHEKTPOCKOMHH. B aHAIMW3e KOMIIOHEHTOB
MIOYB , arPOXUMHUYECKUX CPEJICTB U PACTEHUI CENbXO3KYJIbTYP B arpoUTOIEHO3aX.

14 TIpsiMmasi TOTEHUMOMETPUS U TOTEHIMOMETPHUUECKOE TUTPOBAHUE B aHAJIM3E KOMIIO-
HEHTOB I10YB U CEJIbX03PACTeHUI B arpoPUTOLEHO3aX

15.1IpsiMasi KOHAYKTOMETPUSI U KOHIYKTOMETPUUYECKOE TUTPOBAHUE B aHAIU3E KOMIIO-
HEHTOB I10YB U CEIbX03PACTeHUI B arpoPUTOLEHO3aX

16.BonpTamnepomeTpusi: TEOPETUUECKNE OCHOBBI, KilacCU(UKaLMs METO/I0B, IPUMEHE-
HUE B arpOIpOMbBIIUIEHHOM KOMILIEKCE

17.CoBpemMeHHO€E COCTOSIHHE U TEHACHIIMU Pa3BUTHS MHCTPYMEHTAJIBHBIX METOJIOB aHa-
m3a.

18.OmeMeHThl XeMOMETPUKHU: 0€33TalOHHBIE U OTHOCUTEIHHBIE METOJIbI aHalln3a, aHa-
JUTUYECKUE CUTHAIIBI U IOMEXH, TIOTPEIIHOCTH.

19.Ponp MeTOMOB pa3iencHUs U KOHIEHTPUPOBAHHS B HWHCTPYMEHTAJIHHOM aHAIN3e
KOMITOHEHTOB TIOYB U PAaCTEHUH B arpo(uTOIEHO3aX.

20.IToTeHmuocraTuyeckasi ¥ rajlbBaHOCTATHYECKasi KYJTIOHOMETPHSI.

21.1lpuMeHeHne B aHaJIU3€ AJIEKTPOTrPaBUMETPUN U BHYTPEHHETO JIEKTPOIIN3a.

22 TloHsTHitHbIN anmapat XxpomaTorpaduu: MOABMKHAS U HETOJBUKHAS (Pasbl.
23.Crioco6b! kiaccudukanuu XxpomaTorpaduyecKux METOI0OB aHAIN3A.

24. TeopeTndyeckre OCHOBBI XpoMmaTorpaduu: OCHOBHBIE MapaMeTPbl XpOMATOTPaMMBI,
KOJIMYECTBEHHBIE XAPAKTEPUCTHKU Pa3/EICHUs, KOHILEMNIMUS TEOPETUYECKUX Tapesiok,
KHMHETUYECKasi TeOpHUs, pa3pelieHre Kak (PakTop ONTUMHU3ALMH XPOMATOrpapuIecKOro
npoiiecca.

25.I"a30Bas xpomarorpadus: BapuaHThl, COPOSHTHI 1 HOCUTEIIH.

26.)KunkoctHas xpomarorpadus U €e BUIbI B aHaJIN3€ KOMIIOHEHTOB MOYB , arPOXHUMHU-
YECKUX CPEJICTB U PACTEHUI CEeIbXO3KYJbTYp B arpouroneHo3ax

27.XapaKkTepuCTUKH CIEKTPAIBHBIX TPUOOPOB, CIIOCOOBI MOHOXPOMATHU3AIIMHA CBETOBO-
ro MOTOKA, MPUEMHHUKHU U3ITyUYEHHUS.

Macc-cnekTpoMeTpHsl, XpoOMaTO-Macc-CIIEKTPOMETPHSI B aHAJIM3€ KOMIIOHEHTOB MOYB
arpOXMMHUYECKUX CPEJICTB U PACTEHHUM CEIbX03KYJIbTYpP B arpoduroreHo3ax
[IpenmymiecTBa ¥ OrpaHMUYEHUS] XPOMATOTpahUIECKOro aHaIH3a.

28. Macc-CrieKTpoOMEeTpHsi, XpOMaTO-Macc-CIIEKTPOMETPHS B aHAJIU3€ arpOHOMHUYECKHUX
O00BEKTOB
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29. Ilpeumy1iecTBa U OrpaHUYCHUS XpOMATOTrpauYECKOro aHaIu3a. CocOObl MUHU-
MU3aLUHU TOTPEIIHOCTEM. .

30.AKTyaabHOCTh pa3feieHus U UACHTUDUKAIIMN JUKAapOOHOBBIX KUCIOT METOIM TOH-
KOCJIOMHOM XpoMaTorpaduu.

31.0cobenHocTy MpoOONOATOTOBKU CEIIbCKOXO3IMCTBEHHBIX PACTEHUM, MJI0/I00BOIII-
HBIX KYJbTYp, BOJI, TOYB JJIsl JaJIbHEHIIIEro aHall3a XpoMarorpaduueckumMu MeToj1a-
MH.

32. AHaTUTHUYECKUE CUTHAIIBI M CTIOCOOBI MX PETUCTPAIMHA B KOHITYKTOMETPUIECKUX HC-
cienoBaHusIX. AnmapaTtypHoe opopMIIeHHE METO 1a

33.0c00eHHOCTH aHATTUTHIECKUX CUTHAJIOB M CTIOCOOBI UX PETUCTPAIMH B BOJIbTAMITC-
POMETPUUYECKHUX U KYJOHOMETPHUECKUX UCCIEAOBAHUAX. AMTapaTypHoe opopMIIeHUE
METOJIOB

34.BonpTaMmepoMeTpus: TEOPETUIECKUE OCHOBBI, KITaCCU(UKAIIMS METOO0B, TPUMEHE-
HUE B aHAIN3€ OOBEKTOB - TIOYB U CEIBXO03KYJIBTYD.

35.0OCHOBHBIE 3Tanbl Pa3BUTHSI, COBPEMEHHOE COCTOSIHUE U MEPCIEKTUBBI IPUMEHEHUS
MHCTPYMEHTAJIBHBIX METOAOB UCCIIEAOBAHNUS B arPOHOMUU

[Ipumep 3K3aMEHAIIMIOHHOTO OMJIeTa:

MuUHHCTEPCTBO CeJILCKOTo Xo3siiicTBa Poccniickoii ®enepanun
®enepanbHOe rocy1apcTBeHHOE 010/1KeTHOe 00pa3oBaTe/IbHOE YUpeKaeHne
BbICIIEr0 00pa3oBaHUsA
«CapaToBckuii rocyiapcTBeHHbli arpapubiii yausepceuter uM. H.U.BaBuiiopa»
Kadenpa «borannka, Xumusi ¥ 3K0JIOTUs

3K3AMEHAIIMOHHBIN BUWIET Ne 1

I[I/ICIII/IHJ'[I/IHEI: «MHCTpYMEHTAJIbHbIE METOIbI MCCJIEI0BAHUSD)

1. OcHOBHBIE 3Talbl PA3BUTHSA, COBPEMEHHOE COCTOSIHUE U TeHJCHIIMU PAa3BUTUS MHCTPYMEHTAIbHbIX
METOJIOB MCCIIEI0BAHNS arpOHOMUYECKHX OOBEKTOB, IOYB U PACTEHH.

2. IToHsATHE O MOABMKHON M HEMOJBMXKHOM (hazax B XxpomaTorpaduu, IpuMeHeHHe XpoMaTorpaduu B
arpOHOMHUYECKHUX UCCIIETOBaHUIX

3. PaccunraiiTe 4yBCTBUTENIBHOCTB OIpeesieHust MapraHia B nouse (111 AA= + 0,05) B Buje nepma-
raHaTa KaJjius 10 CJIeIYIOIINUM JaHHBIM:

Cwmn (MKT/MIT) ooviiiniiiiii i, 0,50 1,00 1,50 2,00

A@pul=lcMm).........cooeiiiiini. 0,22 0,43 0,65 0,87
4. Omnpenenute 3HaYEHUE OOIIEH )KECTKOCTH JIJIsl TOYBEHHOM BBITSDKKH, €CJIH [Mg+2] =3,4Mr/nu
[Ca+2] = 20,0 mr/n. Pe3ynbTaTsl IpeCTaBbTE B MOJIB/M® i HEMEIIKHX rpaaycax >KeCTKOCTH.

3aB. xadeapoit
1.0.H.,pod. Cepreepa U.B.
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4. MeToan4yecKkue MaTepUaJIbl, ONpeaeJasaOIIue Npoueaypbl OHeHUBAHUA 3HAHUIA,
YMEHUIi, HABBIKOB U (MJIM) ONBITA AeATEJILHOCTH,
XapaKTepU3yIIUX 3Tanbl (JOPMHUPOBAHUA KOMIIETECHIUM

4.1 Ilpoueaypsbl OLleHNBAHUS 3HAHU, YMEHUI, HABBIKOB
H (WIM) ONBITA JAeSITeJIbHOCTH

KonTponb pe3ynpraToB 00ydeHus , 3TanoB U ypoBHS (GOPMUPOBAHUS KOMIIETECH-
uuii o gucuuiuimHe «MHCTpyMeHTanbHbIe METOABI MCCIIEIOBAHUI) OCYIIECTBIIAECTCSA
gyepe3 MPOBEJACHUE BXOAHOTO, TEKYIIETO, PyOSKHBIX, BBIXOAHOTO KOHTPOJICH W KOHTPOJIS
CaMOCTOSITENIbHOM PadoThl. DOPMBI TEKYIIETO, TPOMEKYTOUYHOT'O M UTOTOBOTO KOHTPOJIS
¥ KOHTPOJIBbHBIC 3aJ]aHus JJIsI TEKYIIEro KOHTPOJIS pa3padaThiBalOTCs Kadeapon UcXo s
U3 cenu@UKA TUCIUILUIMHBL, U YTBEPKIAIOTCS Ha 3aceTaHuu KadeIphl.

4.2 Kputepum olleHKM 3HAHW i, YMEeHUI, HABBIKOB U (MJIH) ONBITA I€ATEIbHOCTH,
XapPaKTepPU3yUIUX 3Tanbl (POPMUPOBAHUS KOMIIETCHIMIA B IIpoLecce 0CBOCHUS
00pa3oBaTeIbHOM MPOrpaMMBbI

Onurcanue MmKaibl OLICHUBAHUS TOCTUKEHUSI KOMIIETEHIIUNA 10 JTUCHUILUIMHE MPHU-
BEJIEHO B Ta0OuIie 6.

Tabnuna 6
YpoBeHb OTMeTKa TI0 ATHOAIFHON CUCTEME Onucanue
OCBOCHHMS (mpomexkyTo4Hast aTTecTarus )™
KOMIIETCH-
017041
6blCOKUTL COTIIMYHOY OOyuaromuiics OoOHApYXHJI BCECTOpPOHHEE,

CHCTEMaTHYeCKOe M TIyOOKOe 3HaHUE y4yeo-
HOI'0 Marepuana, yMeeT CBOOOJHO BBINOJ-
HATh 3aJaHMs], NPELYCMOTPEHHBIE IPO-
IpPaMMO#, YCBOWJI OCHOBHYIO JIUTEPATypy U
3HAKOM C JIONOJIHUTEIBHON JINTEpaTypoH,
pEKOMEHI0BaHHOW Iporpammoil. Kak mpa-
BUJIO, OOyYaromuiicsi MposBIsSET TBOpUE-
CKHE CIOCOOHOCTH B NMOHUMAHUH, WU3JIOKE-
HUH U HCIIOJIb30BaHUH Marepuana

oazoeuvlit «XOPOULIO» OO6yuaromuiicsi 0OHApYX UJI TOJTHOE 3HAHUE
y4eOHOro MaTepuana, YCHEIIHO BBITOIHSET
MPETYCMOTPEHHBIE B TIpOrpaMMe 3aJIaHus,
YCBOUJI OCHOBHYIO JIUTEPATypy, PEKOMEH-
JIOBaHHYIO B IPOrpaMMe

nopozoeulii «YZAOBIIETBOPUTEIBHO» OO6yyaromuiics oOHapyXUJI 3HAHUSI OCHOB-
HOTo y4eOHOro Mmarepuaja B o0beMe, HeoO-
XOJIUMOM IS TATbHEHTIIeH y4eObl U mpe-
cTosimeld paboThl MO Mpodeccuu, CrpaBiis-
€TCS C BBIMOJIHEHHEM TPAKTHYECKUX 3aja-
HUH, IPEeIyCMOTPEHHBIX MPOrpaMMOH, 3Ha-
KOM C OCHOBHOW JIUTEpaTypOr, PEKOMEHI0-
BaHHOU MPOTrpaMMOi, JOMYCTHJI HOTPEIIHO-
CTH B OTBETE Ha SK3aMEHE U NPH BHITIOJTHE-
HUM 5K3aMEHAIMOHHBIX 3aJlaHui, HO 00ia-

22



YpoBeHb OtmeTKa 1o NATHOATILHON CUCTEME Onucanue

OCBOCHMS (mpoMexxyTo4Has aTTecTarus)™*
KOMIIETEH-
117041
JaeT HEOOXOMUMBIMU 3HAHUSIMHU JUIS UX
yCTpaHEHUS I0JI pPyKOBOJACTBOM IIpenoiaBa-
TeIs
— «HEYJIOBJIETBOPUTEIHLHO» OO6yyaromuiics 0OHapyX W1 IPOOesbl B 3HA-

HUSX OCHOBHOTO Y4e€OHOro marepuana, J10-
MYCTUJ TPUHIMITHAIbHBIC OIIMOKH B BBI-
IIOJIHEHUH TIPELYCMOTPEHHBIX IIPOrpaMMOi
NPAKTHYCCKHUX 3aaHUi, HE MOXKET MPOJIO0JI-
KHUTb 00y4YEeHUE WM MPUCTYNHUTH K Tpodec-
CHOHAJIbHOM [ESATEIIbHOCTH M0 OKOHYaHUH
o0Opa3oBaTenpHO OopraHu3anuu 0e3 JOIoJI-
HUTENBHBIX 3aHSITHU

* - (popma MPOMEKYTOUHOM ATTECTALMH B CEMECTPE OINPEIEISIETCS B COOTBETCTBUU C
Tabnuiei 2 padoyeil mporpaMMbl AUCLUIUIAHBI (MOTYJIS)

4.2.1. Kpurepuu OLleHKH YCTHOI'0 OTBETA IPHU TeKyUIeH 1
NPOMEKYTOYHOM aTTeCTANNH
[Tpu oTBeTe HAa BOIPOC OOYUAIOLIUIICS 1EMOHCTPUPYET:
- 3HaHHe: MaTepuaja- MPUHLIMIINAIBHOTO YCTPOMCTBA COBPEMEHHBIX IPHOOPOB AJIs
pErucTpaluy AHAIMTUYECKUX CUTHAJIIOB B pPa3IMYHBIX METOJAX aHajau3a, MeETpo-
JIOTUYECKHE XapaKTEPUCTHKH COBPEMEHHOI'O aHAJIUTHYECKOIO OOOpYyIOBaHUS — BOC-
MIPOU3BOAUMOCTb, TOUHOCTh, Mpeaea OOHAPYKEHHs, OCHOBbI XEMOMETPUKU — COBpE-
MEHHBIE aCHEKThl 00ECIEeYeHMs] U KOHTPOJIS KauecTBa MHCTPYMEHTAJbHBIX METOIOB
aHaJli3a, a TakKe IIyOOKOoe B MOJHOM 00beMe 3HaHHMe MaTepuaja — —TEeOPEeTUUYECKHE
OCHOBBI COBPEMEHHBIX MHCTPYMEHTAJIBHBIX METOJOB MCCIIENOBAHUS II0YB, PACTEHUU,
arpOXMMHUKATOB, CEJIbCKOXO3IMCTBEHHON MPOAYKIIMH, COBPEMEHHOE COCTOSIHUE U TEH-
JNEHLIHUH PAa3BUTHUS MHCTPYMEHTAIBHBIX METOJOB HCCIIEIOBAHUSA—ABTOMATH3AlMsA, MaTe-
MaTHU3alKsl, MUHUAATIOPU3alks, MEPEX0] K MHOTOKOMIIOHEHTHOMY aHAJIMU3y, CO3JaHue
CEHCOPHBIX YCTPOMCTB, MCUEPIBIBAIOLIUE 3HAHUS METOJUK MPoO00TOOpa U Mpobomnoa-
TOTOBKH OCHOBHBIX OOBEKTOB aHajM3a —I0YB, PaCTEHUI, arpPOXUMHUKATOB, B IMOJHOM
oObeMe 3HAeT MPAKTUKH MPUMEHEHUS] MaTepuaa, UCUEPIIbIBAIOLIE U MOCIEI0BATENbHO,
YEeTKO U JIOTUYHO M3JIaraeT Marepuall, ObICTPO U OTIMYHO OPUEHTUPYETCS B MaTepHale,
HE 3aTPYJHAETCS C OTBETOM IIPH BUIOM3MEHEHNUU 3aJJaHUH;

yMeHue: OOOCHOBAaHHO BBIOMpAaTh MHCTPYMCHTAJIBHBIA METOJI aHajn3a B COOTBET-
CTBHUHM C 3aJ]a4aMy M KOHIICHTpAIIUEH aHaJInTa B 00BEKTaX MCCIICAOBAHUS, €TO arperar-
HBIM COCTOSTHUEM W MAaTPUIHOW OCHOBOMW, YMEET MPOBOIUTH W3MEPEHUS aHaTUTHUICC-
KHX CHUTHAJOB Ha COBPEMEHHOM OOOpPYIOBAaHWU U METPOJIOTHYECKYIO 0OpabOTKy pe-
3yJIbTaTOB M3MEPCHHM, OIICHWBATh €€ JOCTOBEPHOCTh, TOYHOCTh, MPABHILHOCTDH, a
TaKke CPOpMHUPOBAHHOE YMEHHMEe — OCYIIECTBISATH MPOOOOTOOP M MPOOOIOATOTOBKY
aHaJMTa B COOTBETCTBUU C TPEOOBAHUSIMH MHCTPYMEHTAIHLHOTO METOJA U KOHKPETHOM

23



METOJUKN AaHaliu3a, yMEeT B IOJHOM O0BEME MPOBOJIUTH IKCIEPUMEHTANIbHbBIE HCCIIe-
JIOBaHUS MOYBEHHBIX M PACTUTEIBHBIX 00pa3LoB, arpOXUMUYECKUX CPEJCTB HA COBpE-
MEHHOM 00O0pYJ0OBaHUM IPUHUMATh Ha OCHOBE aHAJIN3a PE3yIbTATOB U3MEPEHUN COLIU-
QJIbHO 3HAYMMBIE PELICHHUS 110 YJIYYLIEHUIO IJIOJOPOAUS NI0YB, ONTUMHU3ALUN ITUTaHUS
Y TIOBBIIIEHUSI IPOTYKTUBHOCTH U KauecTBa arpo(UTOLIEHO30B, C YYETOM OXpaHbl MpU-
pOJIBL,

- BJIajleHHe HABBIKAMM: YTCHUS U OLECHKU JaHHBIX / pe3yJbTaTOB / TOKYyMEHTOB / CBe-
AeHui / nH(OPMAaLIUK —YCIIEITHOE M CUCTEMHOE BJIaZICHHE OCHOBAMHM MPUHIIMITHATIBHBIX
YCTPOMCTB COBPEMEHHBIX aHAIMTUYECKUX MPUOOPOB, CIIOCOOAMHU PETUCTPALMU aHAIIU-
TUYECKUX CHUTHAJIOB HAa COBPEMEHHOM OOOPYAOBAHMHU, BJA/ICET METOJAMKAMHU XEMOMET-
PUKHU JIs1 0OpabOTKHU pe3yabTaTOB U3MEPEHUM, OIICHKU UX JOCTOBEPHOCTU U OOecreye-
HUSl KauecTBa pe3yJbTaTOB aHAM3a, a TaKKe BjaJeeT HaBbIKaMu MpobooTOopa u
poOONOATrOTOBKM 00pa3lOB MOYB U CEIbCKOXO3SIMCTBEHHBIX PACTEHUM, arpoXuMHUKa-
TOB, CIIOCOOAMHU YNPABIEHUSI XMMHUYECKUX PEAKIUM U MPOLIECCOB, JEXKAUUX B OCHOBE
MHCTPYMEHTAJIBHBIX METOJIOB aHAJIM3a JIS OJIYYEHUs] MAKCHUMaJIbHOTO BBIXO/A aHAJIH-
TUYECKOU (HOPMBI OIpeNeIsieMbIX KOMIIOHEHTOB, B MOJHOM 00bEME Bia/eeT MHCTPY-
MEHTAJIBHBIMU METOJIAMH HCCIEA0BaHUS NOYBEHHOIO ILIOJOPOAUS U MPOTYKIHOHHOIO
npouecca arpouToIeHO30B.

**%

Kpurtepum oeHku

OTJINYHO 00yYaroImuics IEMOHCTPUPYET:

- 3HAHMe: MaTepuajla- NPUHLMIHAIBHOIO YCTPONCTBA COBPEMEHHBIX
npuOOPOB AJIsl PETUCTPALIMM AHATUTUYECKUX CUTHAIOB B PA3JIMYHBIX Me-
TOJAX aHaJHM3a, METPOJOTMYECKHE XapaKTEPUCTUKH COBPEMEHHOIO aHa-
JUTUYECKOT0 000pYJOBAHUSA — BOCIPOU3BOAMMOCTb, TOYHOCTb, MpEel
OoOHapy>KeHHsI, OCHOBbl XEMOMETPUKU — COBPEMEHHBIE acleKThl obecrie-
YCHHUSA W KOHTPOJIA Ka4€CTBAa HMHCTPYMCHTAJIBHBIX MCTOAOB aHajlik3a, a
TaKXke IiyOookoe 3HaHME MaTepHuaja — —TeOpPEeTUYEeCKHE OCHOBBI COBpE-
MCHHBIX HHCTPYMCHTAJIbHBIX MCTOOJOB HCCICAOBAHHA IIOYB, paCTeHHﬁ,
arpoOXMMHKATOB, CEIbCKOXO3SMCTBEHHON MPOIYKIMH, COBPEMEHHOE CO-
CTOAHUC U TCHACHIHU PAa3BUTHUA MHCTPYMCECHTAJIBHBIX METOJ0B HCCIICI0-
BaHUS—aBTOMAaTHU3allMs, MaTeMaTU3allus, MUHUATIOpU3alUs, MEepexol K
MHOTOKOMIIOHEHTHOMY aHaJM3y, CO3/1aHUE€ CEHCOPHBIX YCTPOMCTB, HC-
YepIbIBalOIINe 3HAHUS METOJUK IMpoO00oTOOpa M MpoOONOArOTOBKH OC-
HOBHBIX OOBEKTOB aHaJ3a —104B, PACTEHUH, arpOXMMHUKATOB, B MTOJTHOM
00BeEME 3HAET IMPAaKTUKHU NPUMCHCHHUA MaTCpuraia, HCUCPIIbIBAIOIIC U 110~
CJIeZIOBAaTENbHO, YETKO U JIOTMYHO M3JIaraeT MaTepua, XOpoulo OpUEHTH-
pyeTcda B Marepualie, He 3aTPYIHSAETCS C OTBETOM IPU BUJIOU3ZMEHEHUU
3aJaHuN,

yMeHHe 000CHOBAaHHO BbIOMpaTh MHCTPYMEHTAJIbHBIN METO/ aHajlu3a B
COOTBETCTBHUH C 3aJ]a4aMH M KOHIIEHTpAIMel aHaIuTa B 00bEKTax Ucclie-
A0BaHUs, €0 arp€raTHbIM COCTOSHHUEM H ManH‘IHOfI OCHOBOf/i, YMECT
MPOBOJIUTh M3MEPCHHS aHAIMTHYCCKUX CUTHAIOB Ha COBPEMEHHOM 000-
PYIOBaHHHM U METPOJIOTHYECKYI0 00pabOTKy pe3yJbTaTOB H3MEPCHH,
OLICHUBATh €€ JIOCTOBEPHOCTh, TOYHOCThH, MPABHILHOCTh , & TaKKe
c(hOpMHUPOBAHHOE YMEHHE — OCYIIECTBIATH MPOOOOTOOP U MPOOOMOAT0-
TOBKY aHaJlIuTa B COOTBCTCTBHHU C Tpe6OBaHI/I$IMI/I UHCTPYMCHTAJIBHOT'O
METOZia ¥ KOHKPETHOW METOJMKH aHajliHu3a, YMEET B TMOJHOM O0BbeMe
IMPOBOAWTE OKCICPUMCHTAJIIBHBIC HMCCIICAOBAHUA ITOUYBCHHBIX W pPaCTHU-
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TEJIHBIX 00Pa3IOB, arPOXUMHUYECKUX CPEJICTB HA COBPEMEHHOM 000pY-
JIOBaHWM MPUHUMATh HA OCHOBE aHaIN3a Pe3yIbTaTOB U3MEPEHUI COIU-
QIbHO 3HAYMMBIE PEIICHUS 0 YIYUIIECHUIO TUIOJOPOIUS TIOYB, ONTHMH-
3alMd TTUTAHWUS W TOBBIMICHUS TPOJAYKTUBHOCTH M KadecTBa arpoduro-
IIEHO30B, C YYETOM OXPaHbI PUPOJIHI ;

- YCIICUTHOE W CUCTEMHOE BJIajleHHe HABBIKAMHU UYTCHHS W OIEHKU JIaH-
HBIX / pe3ynbTaTOB / TOKYMEHTOB / CBelleHU / nH(pOpMaluu OCHOBaMU
MPUHIMITHATEHBIX YCTPOHUCTB COBPEMEHHBIX aHATUTUYCCKUX MPUOOPOB,
croco0amMH PErHCTpaliy aHATUTUYECKHX CUTHAJIOB HAa COBPEMEHHOM
000py/IOBaHUH, BIIAJICET METOJIUKAMH XEMOMETPHUKH ISt 00paboTKHU pe-
3yJIbTATOB U3MEPEHHH, OLIEHKU MX JIOCTOBEPHOCTH U OOECIICYCHUS Kayue-
CTBa pe3yJbTATOB aHAIM3a, a TAaKXKE BIAJeeT HaBbIKaMU MpoO0oTOOpa 1
MPOOONIOTOTOBKA 0OpA3IOB MOYB U CEIbCKOXO3IWCTBEHHBIX PACTEHUIH,
arpoOXMMHUKATOB, CIIOCOOAMU YIIPABICHUS XUMHUYECKHX PEAKIMA U TPO-
IIECCOB, JISKAIIUX B OCHOBE MHCTPYMEHTAJIBHBIX METOJIOB aHAJIM3a IS
MOJIYYCHHUST MAaKCUMAIBHOTO BBIXOJ/Ia aHAIUTUYIECKOU (DOPMBI OIpeens-
€MBIX KOMIIOHCHTOB, B TIOJHOM OOBEME BIIJICET WHCTPYMEHTAIbHBIMHU
METOJIaMH HCCIICOBAHUS MMOYBCHHOTO TUIOJAOPOIMS M MPOTYKIIHOHHOTO
nporiecca arpopUTOIECHO30B

XO0pOIIo

oOyJaronuicst AeMOHCTPUPYET:

- 3HAHMe MaTepHuajia B LIEJIOM YCIIEIIHOE, HO COJIEepiKallee OT/EIbHbIC
(1-2) TOrpemHOCTH — MPHUHIMIHAIBHBIC YCTPOHCTBA COBPEMEHHBIX
npuOOPOB ISl PETUCTPAIIMHM AHATUTHYECKUX CHTHAJIOB B Pa3IIMYHBIX
METOJIaX aHaJIN3a, METPOJIOTMYECKHUE XaPAKTEPUCTUKU COBPEMEHHOTO
AQHAJTUTHYECKOTO O0OPYAOBaHUS — BOCHPOHM3BOJUMOCTH, TOYHOCTb,
npeznen oOHapYXKEHHs, OCHOBBI XEMOMETPUKH — COBPEMEHHBIE acIleK-
Thl 00ecreYeHuss U KOHTPOJS KaueCTBa MHCTPYMEHTAIbHBIX METOJIOB
aHaIM3a, a TaKKe JOCTaTOYHO IIOJHOE 3HaHWE Marepuajia — —
TEOPETUYECKHE OCHOBBI COBPEMEHHBIX HMHCTPYMEHTAIBHBIX METOJIOB
UCCIICIOBAaHMS MTOYB, PACTCHUH, arpOXUMHUKATOB, CEITbCKOXO3SHCTBEH-
HOW NMPOJYKIIMU, COBPEMEHHOE COCTOSIHUE U TEH/AEHIMM Pa3BUTHUS UH-
CTPYMEHTAJILHBIX METOJIOB HMCCIIEOBAHUS —aBTOMAaTH3AIlMs, MaTeMa-
TU3aIMs], MUHUATIOPU3aIHs, TIEpexo]l K MHOTOKOMITOHEHTHOMY aHaJIH-
3y, CO3/1aHUE CEHCOPHBIX YCTPOWCTB, XOPOLINE 3HAHUS METOJIUK IPO-
600TOOpa W MPOOOMOATOTOBKM OCHOBHBIX OOBEKTOB aHaJIM3a —IIOYB,
pacTeHHi, arpoXUMHUKaTOB, 0OBEKTOB OKPYKAIOIIEH Cpeibl, MPAaKTUKU
NPUMEHEHUs MaTepuana JOCTaTOYHO IOJIHO 3HAET MaTepual, HO J0-
IycKaeT 1-2 morpemHocTy,

- YMeHHe B JI0CTATOYHOI CcTemeHH OOOCHOBAaHHO BHIOMpPATh MHCTPY-

MEHTaJbHBI METOJ] aHajM3a B COOTBETCTBHH C 3aJladyaMU U KOHILIEHTpa-

[UeH aHaJIUTa B 00BEKTAX UCCIEAOBAHUS, €r0 arperaTHBIM COCTOSTHUEM U

MaTPUYHOM OCHOBOH, yMEET MPOBOJUTH U3MEPEHUSI aHAIUTUYECKUX CHUT-

HaJIOB Ha COBPEMEHHOM O0OPYZOBAHUU U METPOJIOTMUYECKYI0 00pabOTKy

pe3yabTaTOB HM3MEpPEHHH, OLIEHUBATh €€ JOCTOBEPHOCTh, TOUHOCTH, Mpa-

BUJIBHOCTh, a TaKke C(HOPMHUPOBAHHOE B XOpOIIeM 00beMe YMEHHE —

OCYILIECTBIATh MPOOOOTOOP M MPOOOMOATOTOBKY aHalMTa B COOTBET-

CTBHH C TPEOOBAHUSMHU MHCTPYMEHTAIBHOTO METO/a U KOHKPETHOW Me-

TOJIUKU aHAJIN3a, YMEET B MOJIHOM 00beMe MPOBOJUTH 3KCIIEPUMEHTAIb-

HBIC UCCIIEIOBAaHHSI IOYBEHHBIX M PACTUTENBHBIX 00pa3IloB, arpOXUMHIe-

CKHX CpEJICTB Ha COBPEMEHHOM OOOpYJOBaHUHM NMPUHUMATh HAa OCHOBE

aHalM3a pe3y/IbTaTOB HM3MEPEHHH COIMAIbHO 3HAYMMBIC PEIICHUS IO

YAYYIIEHUIO TUIOJOPO/ANS MOYB, ONTHUMH3AIMU MUTAHUS W TMOBBIIICHUS
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MPOAYKTUBHOCTH M Ka4ecTBa arpo(pUTOIIEHO30B, C YIETOM OXpPaHbI PH-
POJIBI, OJTHAKO COBEpIIAcT 1-2 MOrpemHoCTH, KOTOPhIE YMEET CaMOCTOSI-
TEJILHO WCIIPABUTH MO YKA3aHUIO MPETIOAaBaTEIS;

- B IIEJIOM YCIIEUTHOE, HO COJIepIKalllee OTAEIbHbIE MPOOEIbl WK COIPO-
BOJK/IAIOIIEECs OT/ACIbHBIMU olrOKamu(1-2) BiIajeHne HABbIKAMM YTe-
HUS U OLEHKU JIAHHBIX / PE3yJIbTaTOB / TOKYMEHTOB / CBeICHUI / MHPOP-
MaIllH{ - OCHOBaMH MPUHIUITHAIBHBIX YCTPOWCTB COBPEMEHHBIX aHAIIH-
THYECKUX MPUOOPOB, CIIOCOOAMU PETUCTPAIIMH aHATUTUYCCKUX CHUTHAIOB
Ha COBPEMEHHOM OOOPYIOBaHUH, BIIAJEET B JIOCTATOYHO MOJHOM 00OBe-
M€ METOJUKaMHU XEMOMETPHUKH JIJIsi 00pabOTKH pe3y/IbTaTOB M3MEPEHHIA,
OLIEHKU UX JJOCTOBEPHOCTH M 00ECIICUeHHsI KauecTBa pe3yJbTaTOB aHaJH-
3a, a TaKXKe BIIaJeeT HaBbIKaMH MPOO00TOOpa M MPOOOTOTOTOBKUA 00-
pas3IoB MOYB U CEILCKOXO35HUCTBCHHBIX PACTCHUH, arPOXUMHKATOB, CIIO-
cobaMu yIpaBICHUS XUMHUYCCKHX PEaKIMi U MPOIECCOB, JICKAIIUX B OC-
HOBE HMHCTPYMCHTAJIBHBIX METOJIOB aHAIM3a JUIS TOJIYYCHUS MAaKCH-
MaJIbHOTO BBIXO/1a aHAIUTHYCCKOM (POPMBI ONpeICIIEMbIX KOMIIOHEHTOB,
B XOpoIIeM 00beMe BJIaJIceT HHCTPYMEHTAIBLHBIMU METOJIAMH HCCIIE0-
BaHUS MMOYBEHHOIO IJIOAOPOAMS M MPOAYKIIHOHHOIO Iporiecca arpou-
TOLICHO30B

Y/AOBJIETBOPUTEIHHO

o0ydJarouuics 1eMOHCTPUPYET:

- 3HAHMS TOJILKO OCHOBHOI'O MaTepuana, HO He 3HaeT JieTaleil, 1omycKa-
€T HETOYHOCTH B (OPMYJIMPOBKAX, HapyILIaeT JIOTMYECKYIO I1OCIIEI0Ba-
TEJIBHOCTh B M3JI0)KEHUHM MPOTrPaMMHOr0 Marepuana; oO0ydarouuiics ae-
MOHCTpPUPYET HE MOJHbIC 3HAHUS NMPUHIUIHAIBHOTO YCTPONUCTBA COBpE-
MEHHBIX HPUOOPOB ISl PErMCTPALUU aHAIUTHYECKUX CUTHAJIOB B pa3-
JUYHBIX METOJIaX aHajlu3a, METPOJIOrMYECKHE XapaKTEPUCTHKU COBpE-
MEHHOI'0 aHAJIUTHUYECKOro 00OpYJOBaHUS — BOCIPOU3BOAMMOCTb, TOY-
HOCTb, Ipefiesl OOHapy>KEHHs,, OCHOBbBI XEMOMETPUKH — COBPEMEHHbIE
aCTIeKThl 00ECTICYeHUsI U KOHTPOJISI KaueCTBa MHCTPYMEHTAIBHBIX METO-
JIOB aHalu3a a TakXke (parMeHTapHble 3HaHUE MaTepuala — —
TEOPETUYECKHE OCHOBBI COBPEMEHHBIX WHCTPYMEHTAIBHBIX METOJIOB HC-
CIIEZIOBAaHMs TOYB, PACTEHUH, arpOXMMHUKATOB, CEIbCKOXO3AHCTBEHHOM
MPOAYKIIUH, COBPEMEHHOE COCTOSHHE M TCHICHIIMH Pa3BUTHS UHCTPY-
MEHTAJIbHBIX METO/0B MCCIIEOBaHUS—aBTOMATH3allMs, MaTeMaTu3anus,
MUHHATIOpU3ALHsL, IEPEX0]l K MHOTOKOMIIOHEHTHOMY aHaJIM3y, CO3/aHue
CEHCOPHBIX YCTPOICTB, HCUEPIBIBAIOIINE 3HAHUA METOJIUK MPOO00TOOpa
U MpOOOIOATOTOBKM OCHOBHBIX OOBEKTOB aHalM3a —0YB, PACTEHUH, ar-
POXMMHKATOB, OTPAHWYCHHBIC 3HAHUS TPAKTUKH MPUMEHEHHS MaTepHa-
J71a, JOMyCKaeT NMpH oTBeTe 3-4 omuoKy.

- HE CUCTEMHOE YMeHHMe BbIOMpPAaTh UHCTPYMEHTAIbHBIN METOJl aHaJIn3a
B COOTBETCTBUU C 3a/ladyaMU M KOHILIEHTpalMel aHaluTa B 00bEKTax HC-
CJIEIOBAHMUSI, €T0 arperaTHbIM COCTOSTHUEM M MaTPUYHON OCHOBOM, yMEET
B HEJIOCTATOYHOHN CTENEeHHM MPOBOJUTH M3MEPEHUS] aHAIUTHYECKUX CHUT-
HaJIOB Ha COBPEMEHHOM O0OPYZOBAHUU U METPOJIOTMUYECKYI0 00pabOTKy
pe3yabTaTOB HM3MEpPEHHH, OLEHUBATh €€ JOCTOBEPHOCTh, TOUHOCTH, Mpa-
BunbHOCTD, (parmMeHTapHoe ymeHHWe — OCYHIECTBIIATH MPOOOOTOOp U
MpoOONOArOTOBKY aHAIMTAa B COOTBETCTBMM C TPEOOBAHUSAMHM HHCTPY-
MEHTAJIBHOTO METOJIa U KOHKPETHOM METOJUKH aHalu3a, a TaKKe HE Ch-
CTEMHOE€ YMEHHME — MPOBOJIUTH 3KCIIEPHUMEHTAIbHbIE HCCIIEIOBAHUS
MMOYBEHHBIX M PACTUTENIHHBIX OOpa3lloB, AarpOXMMHUYECKHX CpPEICTB Ha
COBPEMEHHOM 000pY/I0BaHHUHM, IPUHUMAET HA OCHOBE aHaJIM3a Pe3ysbTa-
TOB U3MEPEHUN COIMAIbHO 3HAYMMBbIE PEHICHUS 110 YIYUYIICHUIO II0/10-
pOJMs MOYB, ONTHMHU3ALUHN MUTAHUS M TOBBIIIEHUS] NTPOAYKTUBHOCTH U
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KayecTBa arpoHUTOICHO30B, C YUYETOM OXPaHbI HPUPOMIBI, TOMYCKAeT
MIpH 3TOM 2-4 TIOTPEITHOCTH, KOTOPHIE HE YMEET UCIPABUTH 0€3 MOMOIIHN
Mpero1aBaTels.

- He CHCTeMHOe BJIaJleHHe HABBIKAMM YTCHUS M OIEHKU JaHHBIX / pe-
3yJIbTaTOB / JIOKYMEHTOB / CBEJCHWUH / OCHOBaMHU TNPUHIMITHATBHBIX
YCTPOMCTB COBPEMEHHBIX AHAIUTUYCCKUX MPUOOPOB, CIIOCOOAMU PETHU-
CTpalliM aHAIMTHYECKUX CUTHAJIOB HAa COBPEMEHHOM OOOPYIOBaHUH,
BIIQJICET METOJMKAMH XEMOMETPUKH II 00paOOTKH Pe3yabTaTOB H3Me-
PCHHIA, OLIEHKU UX JOCTOBEPHOCTH M 0OECIICUCHHSI KauecTBa Pe3yJIbTaTOB
aHallM3a, a Tak)Ke BJIaJIeeT B OTPAHUYCHHOM 00bheME HaBBIKAMH TPOOO-
oTOopa ¥ MPOOOMOATOTOBKH 00pa3IOB IMOYB M CEIBCKOXO03SMCTBEHHBIX
pacTeHHid, arpoOXMMHUKATOB, CIIOCOOAMHU YIPABICHUS XUMUYECKUX peak-
U ¥ TPOIIECCOB, JISKAIIUX B OCHOBE HHCTPYMEHTAJIBHBIX METOJIOB aHa-
au3a 7S MONYYCHHST MaKCUMAIBHOTO BBIXOJAa aHATMTUYECKOU (DOPMBI
OIIpEeNIeNIIEMbIX KOMITOHEHTOB, ()parMEHTapHO BIAJICET MHCTPYMEHTAIIb-
HBIMH METOJIaMHU HCCJICIOBAHUS MMOYBCHHOTO TUIOJOPOAMS U MPOIYKIH-
OHHOTO TIpolecca arpo@uTOIeHO30B, Jonyckaer 3-4 ommubku, ciadbo
BJIQJICET MATEPHUATIOM .

HEYTOBJICTBOPUTEJIbHO

oOyuaronuics:

- He 3HaeT 3HAYMTEIHLHOW YacTH IMPOrPaMMHOTO MaTepuaia, II0X0 OpHU-
SHTUPYETCSI B MaTepuaie — NPUHIUIHAIBHBIC YCTPOHCTBA COBPEMEHHBIX
MPUOOPOB JIJIsl PETHCTPAIMY AaHATUTUYCCKUX CUTHAJIOB B Pa3IMIHBIX ME-
TOJIaX aHajJKM3a, METPOJOIMUYECKHE XapaKTEPUCTUKH COBPEMEHHOIO aHa-
JUTHYECKOTO O00OpPYIOBaHUS — BOCIPOU3BOJUMOCTD, TOYHOCTbH, MPEICI
oOHapyKEeHHsI, OCHOBBI XEMOMETPHKH — COBPEMEHHBIC acIeKThl obecre-
YCHUsI M KOHTPOJISl KauecTBa WHCTPYMEHTAIBHBIX METOJOB aHajK3a, HE
3HAET MaTepualia — —TCOPETHYECKUE OCHOBBI COBPEMEHHBIX HHCTPYMEH-
TaJbHBIX METO/IOB HCCJICIOBAHUS II0YB, PACTCHUI, arPOXUMHUKATOB, CEJIb-
CKOXO3SIMICTBEHHOHN TPOIYKIIMH, COBPEMEHHOE COCTOSIHHEC W TCHICHIIHH
pa3BUTHSI MHCTPYMECHTAIBHBIX METOJOB HCCIICAOBAHUS—aBTOMATH3AIIMS,
MaTeMaTH3aIusl, MUHUATIOPHU3AIHA, MEPEeXo]l K MHOTOKOMIIOHEHTHOMY
aHaAJIN3Y, CO3JJaHNE CCHCOPHBIX YCTPOWMCTB, HCUSPIIBIBAOIINEC 3HAHUS Me-
TOJIMK TP0600TOOpa U MPOOOOATOTOBKH OCHOBHBIX OOBEKTOB aHAN3a —
MOYB, PACTCHUM, arPOXUMHUKATOB, HE 3HACT MPAKTHUKU MPUMEHCHUS Ma-
TepHaja u JIOMMYCKaeT CYNIECTBCHHBIC ONTUOKH,

- He yMeeT OOOCHOBAHHO BHIOMpPATh HHCTPYMEHTAJIBHBIN METOJI aHaIM3a
B COOTBETCTBUU C 3aJladyaMM U KOHLIEHTpalMel aHalIuTa B 00bEKTax Hc-
CJIEOBaHMsI, €70 arperaTHbIM COCTOSTHUEM M MaTPUYHOM OCHOBOM, yMEET
MIPOBOJUTHh U3MEPEHUS aHAIUTUYECKHUX CUTHAJIOB HA COBPEMEHHOM 000-
PYIOBaHUU M METPOJIOIMYECKYl0 00pabOTKYy pe3ylbTaTOB H3MEpPEHHI,
OLICHUBATh €€ JI0OCTOBEPHOCTh, TOUHOCTb, IPABUIIBHOCTh, HE C(HOPMHUPO-
BaHHO YMEHHME — OCYILECTBJIATh MPOOOOTOOP M MPOOOMOATrOTOBKY aHa-
JUTa B COOTBETCTBUM C TPEOOBAHMSIMM MHCTPYMEHTAJIBHOTO METO/AA U
KOHKPETHOW METOJMKH aHajlIHu3a, He YMEET B MOJHOM 00beMe MPOBOINUTh
SKCIIEPUMEHTAJIbHBIE MCCIIE0BAHNS TTOYBEHHBIX U PACTUTENIBHBIX 00pa3-
1IOB, 0OBEKTOB OKPYKAIOLIEH Cpellbl, arpoXMMHUYECKHX CPEICTB Ha CO-
BPEMEHHOM 00OPYJOBaHHMM, HEYBEPEHHO, C OOJBIIUMU 3aTPYAHEHUSIMU
IIPUHMMAET Ha OCHOBE aHAJIM3a PE3YJIbTAaTOB U3MEPEHMM COLIMAIBHO 3HA-
YUMbIE PEIICHUS MO YIYUYHICHUIO IMJIOJOPOAUS MOYB, ONTUMH3ALUU IH-
TaHWs U MOBBILICHUS MPOAYKTUBHOCTH M KadyecTBa arpo(uTOLEHO30B, C
y4eTOM OXpaHbl IPUPOJIbI, OOJBIIMHCTBO 33JaHUM, MPETyCMOTPEHHBIX
IIPOrpaMMOM IMCLUIUIMHBI, HE BBIIIOJHEHO, HE 3HAET MaTepuala
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- He BJIa/leeT HAaBbIKAMM YTEHHS U OLIEHKU JAHHBIX / Pe3yJIbTaToOB / J0-
KYMEHTOB / CBeleHUH / MH(popMamuu - OCHOBAMHU NPUHIMITHAIBHBIX
YCTPONCTB COBPEMEHHBIX AHAJIUTUYECKUX HPUOOPOB, CrocOOaMH peru-
CTpalliM AHAINTHYECKUX CUTHAJIOB HAa COBPEMEHHOM OOOPYIOBaHUH,
BJIaJIe€T METOJUKAMU XEMOMETPHUKH IJii 00pabOTKH pe3yiabTaToB HU3Me-
PEHMIA, OLIEHKU UX JOCTOBEPHOCTH U 0OECIICUCHHsI KauecTBa pe3yabTaToB
aHalu3a , a TaKKEH He BJIAJieeT HaBbIKaMM IMpoOooTOOpa U npodomnoa-
TOTOBKH 00pa3loB IOYB U CEJIbCKOXO35AMCTBEHHBIX PAaCcTEHUM, arpoXu-
MHUKAaTOB,HE BJIQZICET CIOCO0AMU YIPaBJICHUS] XUMHUYECKUX PEAKLHMHA U
MPOIIECCOB, JISKAIIMX B OCHOBE MHCTPYMEHTAIBHBIX METOJIOB aHAIM3a
IVl TOJYYEeHUs MaKCHMAaJIbHOI'O BBIXOJA aHAIMTUYECKOH (GopmMbl onpe-
JeNsieMbIX KOMIIOHEHTOB, HE BIIAJIEET MHCTPYMEHTAIBHBIMU METOJaMHU
UCCIIEIOBaHMs TIOYBEHHOIO IUIONOPOJUS U MPOAYKLHMOHHOIO Ipolecca
arpo(UTOLIEHO30B, HE BIIaJICET MATEPUAIOM JAUCIHUILINHBL.

4.2.2. KpuTepuu OlleHKH BHINMOJHEHUsI TECTOBBIX 3aJaHUI
[Ipu BBIMOTHEHUHU TECTOBBIX 3aJJaHUN 00YYAIOITUIICS JEMOHCTPUPYET:

- 3HAHMSI. MaTepuala- MPUHIUITHAIIBHOTO YCTPONCTBA COBPEMEHHBIX MPUOOPOB IS
pPEruCTpallid AHAJMTUYECKUX CUTHAJIOB B PAa3IUYHBIX METOJAaX aHajiu3a, METpo-
JIOTUYECKHE XAPAKTEPUCTHKU COBPEMEHHOTO aHAJIUTHYECKOTO OOOpYMIOBAaHHS — BOC-
MIPOU3BOANMOCTD, TOYHOCTD, Mpeaea OOHAPYKCHHS, OCHOBBI XEMOMETPHUKH — COBpE-
MEHHBIE aCHEKThl OOECMeYeHUs] U KOHTPOJS KauyeCTBa MHCTPYMEHTAIBHBIX METOJIOB
aHalM3a , a TakkKe TTy0oKoe 3HaHWE MaTepuaja — —TeOPETHYECKHE OCHOBBI COBPEMEH-
HBIX HHCTPYMEHTAIBHBIX METOJOB WCCIICIOBAHUS IOYB, PACTCHHM, arpOXWMHKATOB,
CENBCKOXO3SMCTBEHHON MPOAYKIIMH, COBPEMEHHOE COCTOSSHHE W TCHICHIIMH Pa3BUTHS
WHCTPYMEHTAJIBHBIX METOOB HCCIICIOBAHUSI—aBTOMATH3AIMS, MaTEMaTU3aIHsl, MUHHA-
TIOpU3aIus, MepexoJ K MHOTOKOMIIOHEHTHOMY aHalHu3y, CO3/IaHHE€ CEHCOPHBIX
YCTPOMNCTB, UCUEPIBIBAIONINE 3HAHUSA METOJIUK MPo000TOOpa M MPOOOMOATOTOBKU OC-
HOBHBIX OOBEKTOB aHAJIM3a —T0YB, PACTEHUM, arPOXUMHUKATOB, TTTyOOKHE CUCTEMaTHYe-
CKHM€ 3HATUSl TMPAKTHKW MPUMEHEHHS Marepuaja, OCHOBHbBbIC ()OPMYJIbI PAacCUe€TOB, YTO
MTO3BOJISIET OBICTPO U C BEICOKUM KaueCTBOM BBITIOJTHUTH TECTOBBIC 3a1aHMS,

-yMeHHus1 OOOCHOBaHHO BHIOMPAaTh MHCTPYMEHTAJIbHBIA METOJ aHajau3a B COOTBET-
CTBUU C 3aJja9aMH W KOHIICHTPAIMECH aHANTa B O0BEKTAaX MCCIICIOBAHUS, €TO arperar-
HBIM COCTOSTHUEM M MAaTPUYHOW OCHOBOW, YMEET MPOBOJIUTH M3MEPEHUS aHATUTHICC-
KUX CUTHAJIOB Ha COBPEMEHHOM OOOPYIOBaHHHM M METPOJOTUYECKYIO 00paboTKy pe-
3yJIbTAaTOB HM3MEPEHHUH, OIICHUBATH €€ JOCTOBEPHOCTh, TOYHOCTH, MPABUIBLHOCTH, a
Takke CHOPMUPOBAHHOE YMEHHE — OCYIIECTBIISTH MPOOOOTOOp M MPOOOIOATOTOBKY
aHaJIUTa B COOTBETCTBUU C TPEOOBAHUSMU MHCTPYMEHTAIHLHOTO METOJAa U KOHKPETHOMN
METOJHMKM aHaJIn3a, yMEeT B MOJHOM 00beMe MPOBOJUTH IKCIIEPUMEHTAIILHBIE HCCIIe-
JIOBaHUS TTOYBEHHBIX W PACTUTEIBHBIX 00paA3IOB, arpOXUMUYECKUX CPEJICTB HA COBpE-
MEHHOM 00OpYy/IOBaHWH TIPUHUMATh Ha OCHOBE aHAJIN3a PE3YJIbTATOB U3MEPEHUN COIlH-
QTHbHO 3HAYMMBIE PEIICHUS IO YIYUIICHUIO TJI00POIUS MOYB, ONTUMU3AIUN TTUTAHUS
Y TIOBBIIICHUS MPOTYKTUBHOCTH M Ka4eCcTBa arpo(UTOIIEHO30B C yUeTOM OXpaHbI MPH-
POJIBI ; YMEHHE OBICTPO , B TTOJIHOM 00bEeMe, KaueCTBCHHO BBITIOJIHIATH TECTOBBIC 3a]1a-
HUS,

- BJIaJ/IeHHe HABBIKAMHU: YTCHUS U OIEHKH JaHHBIX / Pe3yJbTaTOB / JOKYMEHTOB / CBE-
neHult / nHGOpMAaIMK - OCHOBAMHU NPHHITUITHAIBHBIX YCTPOMCTB COBPEMECHHBIX aHAJIH-
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TUYECKUX TPUOOPOB, CIOCOOAMU PETUCTpAllMU AHAIUTUYECKUX CUTHAJIOB Ha COBpeE-
MEHHOM O0OpYJOBaHUM, BIAJCET HABBIKAMHU HMCIOJb30BAHUS METOJUK XEMOMETPUKHU
Uisl 00pabOTKU PE3ybTaTOB M3MEPEHUH, OLIEHKH UX JTIOCTOBEPHOCTH M OOecredeHus
KauecTBa pe3yJIbTaTOB aHaIM3a, a TaKXe BJAJIeeT HaBbIKaMH TP0oO00TOOpa U Mpodo-
MOJTOTOBKM  00pa3lioB IMOYB M CEJIbCKOXO3SHUCTBEHHBIX PACTEHUM, arpOXMMHUKATOB,
croco0aMu yIpaBJeHUsI XUMUUYECKUX PEaKIUi U MPOLIECCOB, JISKAIUX B OCHOBE WH-
CTPYMEHTAJIBHBIX METOJO0B aHAJIN3A JJIS ITOJYyYECHUS] MaKCHUMaJIbHOTO BBIXOJA AaHAJINUTH-
yeckoil (popMblI ompeaensieMbIX KOMIOHEHTOB, B MIOJHOM O0BEME BIIaJ€eT HHCTPYMEH-
TQJIbHBIMA METOJAMHU HCCIECAOBAHMUS NOYBEHHOI'O IUIOAOPOAUS U INPOAYKIHOHHOIO
npolecca arpo(pUTOLIEHO30B; BIAJACET HABBIKAMU HCIIOJIb30BAHMS AITOPUTMOB COCTaB-
JeHus: (HOpMyIl, aITOPUTMOB COCTABJICHUS YPABHEHUNH XUMHUYECKUX PEAKIMM pa3ind-
HBIX THUIIOB, IPUMEHEHUSI OCHOBHBIX (POPMyJ JUIsl OBICTPOrO MPOBEAEHUS PACUETOB
IIPU PEIIEHUU TECTOBBIX 3aIaHUM.

KpnTe MM OILIEHKH BbINOJHEHHUS TECTOBBIX 3aJaHUH

OTJINYHO oOyJaronuicst AeMOHCTPUPYET:
Obyuarowuiica oan npasunsustit omeem na 86-100 % mecmoswvix 3a-
oanuil

- 3HAHMSI: Marepuala- IPUHIUIMAIBHOTO YCTPOMCTBA COBPEMEHHBIX
HpI/I60p0B AJId pErucTpatvi aHaJIUTUYCCKUX CHUTHAJIOB B pa3JIMYHBIX MC-
TOAAX aHalIM3a, METPOJOTUYECKUE XAPAKTEPUCTUKU COBPEMEHHOI'O aHa-
JIUTUYCECKOI'O 060pyﬂ013aH1/m — BOCHPOU3BOAUMOCTb, TOUHOCTb, HIPCACT
oOHapyKeHHsI, OCHOBbl XEMOMETPHKH — COBPEMEHHBIE acleKThl obecre-
YEHUs1 U KOHTPOJS KadyecTBa MHCTPYMEHTAJIbHBIX METOJOB aHajIu3a, a
TaKXke TITyOOKOe 3HaHHWE MaTrepHhaja — —TeOPETUYECKHE OCHOBHI COBpE-
MEHHBIX MHCTPYMEHTAJIbHBIX METOJOB MCCIEJOBaHUS IOYB, PACTEHHU,
arpOXHMMHKATOB, CEJIbCKOXO3SMCTBEHHOM MNPOJIYKIIMH, COBPEMEHHOE CO-
CTOSIHUE Y TE€HJCHUUHU Pa3BUTHUSI UHCTPYMEHTAIBHBIX METOJOB MCCIEN0-
BaHUAg—aBTOMATHU3alWA, MaTeéMaTu3alusa, MUHHATIOpU3alus, NHNEPEXOI K
MHOTOKOMIIOHEHTHOMY AaHAJIU3y, CO3JAHHME CEHCOPHBIX YCTPOMICTB, HC-
YepIbIBAIOIINE 3HAHUS METOJUK MpoO0o0oTOOpa M MpoOOMOArOTOBKH OC-
HOBHBIX OOBEKTOB aHajM3a —I10YB, PacTEHHUIl, arpOXMMHUKATOB, 3HAHUS
MPaKTUKW MPUMEHEHUs] Marepuasa, B MOJHOM 0O0beMe 3HAeT OCHOBHbIE
(opMyJIBI PacyeTOB, YTO MO3BOJISIET OBICTPO U KAYECTBEHHO BBIMOJIHUTH
TECTOBBIE 3aJJaHUs,

- yMeHusl 00OCHOBAHHO BBIOMpPATh MHCTPYMEHTAJIBHBIA METOJl aHaIMu3a
B COOTBETCTBUU C 3a/ladyaMi M KOHLIEHTpalMel aHaluTa B 0ObEKTax HC-
CJIEIOBAHHUSI, €T0 arperaTHbIM COCTOSTHUEM M MaTPUYHON OCHOBOM, yMEET
MPOBOJIUTh U3MEPEHMS aHATUTHUECKUX CUTHAJIOB Ha COBPEMEHHOM 000-
PYIOBaHUM U METPOJIOTMYECKYI0 00pabOTKy pe3yibTaToOB H3MEPEHUH,
OLICHMBATh €€ JIOCTOBEPHOCTb, TOYHOCTb, IPABWIBHOCTb, a4 TaKXKE
c(hOpMHUPOBAHHOE YMEHHE — OCYIIECTBISATH TPOOOOTOOP U MPOOOIIOATO-
TOBKY aHAJUTa B COOTBETCTBHM C TPEOOBaHMSAMU MHCTPYMEHTAJIHHOTO
METOJla U KOHKPETHOW METOJAMKH aHajlu3a, yMeeT B IOJHOM oObeme
IIPOBOAUTH HSKCIIEPUMEHTAJIbHBIE HCCIIEIOBAHUS IOYBEHHBIX U PpacTHU-
TEJNbHBIX 00pa30B, arPOXUMUYECKUX CPEJCTB HA COBPEMEHHOM 000py-
JIOBaHMM, YMEHHE NPUHMMATh Ha OCHOBE aHAJIM3a PE3yJbTaTOB HU3MEpe-
HUN COLIMAJIbHO 3HAYUMBIE PELICHUs MO YJIYYIIEHUIO TUIOAOPOIUs MOYB,
ONTUMH3ALMK NIUTAHUS U IMOBBILLEHUS NMPOJYKTUBHOCTH M KauyecTBa ar-
POQUTOIEHO30B, C YIETOM OXpaHbl PUPObI, YMEHHE B IOJHOM 00beMe
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OBICTPO UCTIONB30BaTh (DOPMYIIBI pacueTa M Ka4eCTBEHHO BBIMIOJIHATD Te-
CTOBBIE 3aJaHUS,

- BJIajleHHe HABBIKAMU: YTCHUS U OLCHKH JAaHHBIX / pe3ylIbTaToB / J10-
KyYMEHTOB / CcBeleHU#l / MHQOpPMauu — OCHOBAMH NPUHIMITAAIBHBIX
YCTPOWCTB COBPEMEHHBIX AHAIUTHYECKUX NPHOOPOB, CHOCOOAMHU DPEru-
CTpalliM aHAINTHYECKUX CUTHAJIOB Ha COBPEMEHHOM OOOpYJOBaHUH,
BJIaJIceT HAaBBIKAMM HCIIOJIb30BAaHHMS METOJUK XEMOMETPHKH JUIs o0pa-
OOTKHM pe3yabTaTOB MU3MEPEHMM, OIICHKH UX JOCTOBEPHOCTH U obecreue-
HUS Ka4eCTBa Pe3yJbTaTOB aHAIN3a, a TAKKE BIJIAJICCT HABBIKAMU IIPO-
0600TOOpa W TPOOOMOATOTOBKH OOpAa3IOB MOYB U CEIHCKOXO3SHCTBEH-
HBIX PaCTEeHHH, arpOXMMHUKATOB, BIIAJEET Crloco0aMM yIpaBiIeHUS XUMH-
YECKUX PEaKIMi U MPOLECCOB, JEKAINUX B OCHOBE MHCTPYMEHTAIBHBIX
METOJIOB aHAJN3a /ISl MOJYYEeHUS] MaKCHMAaJbHOTO BBIXOJa aHAIUTHYE-
CKOM (pOpMBI ONpeAesieMbIX KOMIIOHEHTOB, B MOJIHOM O0beMe Bia/eeT
MHCTPYMEHTAJIbHBIMA METOJaMU HCCIIEAOBAaHUS IOYBEHHOTO ILIOAOPO-
I¥s U IPOAYKIIMOHHOTO TpoIecca arpouToeH030B; BIIaJeeT HaBbIKaMU
UCIIOJIb30BAHUS aJITOPUTMOB COCTaBJICHUS (DOPMYII, aITOPUTMOB COCTAB-
JICHUSI YPaBHEHHWI XUMHYCCKUX PEAKIMi Pa3JIMYHBIX THIIOB, MPHUMEHE-
HUSI OCHOBHBIX (popMyn JuIst OBICTPOrO MPOBEICHUSI pacyETOB IIPH pe-

IICHUW TECTOBBIX 33/IaHUi, HAa BCE BOMPOCHI B TECTE O0YUYAIOIIMIACS aeT
MIPaBUIILHBIE OTBETHI.

XO0pOIIo

00yYaroIuics 1I€MOHCTPUPYET:

Oébyuarowuiica oan npasunvuslii omeem na 73-85% mecmosvix 3a0a-
Hul

- 3HaHWS: MaTrepuaja- MPUHIUIHAIBHOTO YCTPONCTBA COBPEMEHHBIX
puOOPOB JJIs1 PETUCTPALIMM AHATUTUYECKUX CUTHAIOB B PA3JIMYHBIX Me-
TOJIaX aHaJIu3a, METPOJOIMYECKUE XAPAKTEPUCTUKH COBPEMEHHOIO aHa-
JUTUYECKOT0 000pYJOBAHUSA — BOCIPOU3BOAMMOCTb, TOYHOCTb, MpEel
oOHapy>KeHHsI, OCHOBbl XEMOMETPUKU — COBPEMEHHBIE acleKThl obecrie-
YeHHs] M KOHTPOJII KaueCTBa MHCTPYMEHTAJIbHBIX METOJOB aHalIMu3a, J0-
CTaTOYHO MOJHOE 3HAaHUE MaTepHaja — —TEOPETUYECKUE OCHOBBI CO-
BPEMEHHBIX MHCTPYMEHTAJIbHBIX METOJOB HCCJIEIOBAaHUS IIOYB, pacTe-
HUH, arpOXMMHKATOB, CEJIbCKOXO3SIICTBEHHON MPOIYKIMH, COBPEMEHHOE
COCTOSIHME W TEHJACHLIMU Pa3BUTHS MHCTPYMEHTAJIbHBIX METOJOB HCCIIE-
JI0BaHUS—aBTOMAaTHU3allMs, MaTeMaTH3alMsl, MUHHATIOPU3alMs, IEPEeXo K
MHOTOKOMIIOHEHTHOMY aHAJIM3y, CO3JaHUE CEHCOPHBIX YCTPOWCTB, 3Ha-
HUS METOJIUK IMpo0ooTOOpa U MPOOOMOArOTOBKM OCHOBHBIX OOBEKTOB
aHajM3a —I104B, PAaCT€HUI, arpOXMMHUKATOB, MPAKTUKU MPUMEHEHUs Ma-
Tepuaga, OCHOBHbIE (OPMYJIBl Pacue€ToB MO YpPaBHEHUSM XHMHUYECKHUX
peaKuHﬁ, HO JOITYCKacT 1-2 MOrp€IHOCTU B TCCTC, CBA3AHHBIC C MaTCMaTHU4C-
CKHMHU pacuyCTaMu,

- yMeHMs1 OOOCHOBAaHHO BbIOMpAaTh MHCTPYMEHTAJIbHBIN METOJl aHAJIN3a
B COOTBETCTBUU C 3aJ]adyaMM U KOHIIEHTpAlMel aHaJIuTa B OOBbEKTaX Hc-
CIIENOBAaHMsI, €70 arpeEraTHBIM COCTOSTHUEM U MAaTPUYHOU OCHOBOM, yMEET
MIPOBOJUTHh U3MEPEHUS aHAIUTUYECKUX CUTHAJIIOB HA COBPEMEHHOM 000-
PYJIOBaHUU M METPOJOTMYECKYl0 00pabOTKY pe3ylbTaTOB H3MEpPEHHI,
OLICHUBATh €€ JIOCTOBEPHOCTh, TOUHOCTb, MPAaBUIBLHOCTh, a TaKXke JA0CTa-
TOYHO XOpOIIO C(OPMHUPOBAHHOE YMEHUE — OCYLIECTBISATH MPOOOOTOOP
1 MpoOONOJIrOTOBKY aHAJINTa B COOTBETCTBUU C TPEOOBAHUSIMHU UHCTPY-
MEHTAJILHOTO METOAAa U KOHKPETHOM METOIMKH aHallu3a, yMeeT B MOJI-
HOM 00beMe MPOBOJUTH HKCIIEPUMEHTAIbHBIE HCCIIEA0BaHNs MOYBEHHBIX
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U PacTUTENbHBIX 00pa3loB, arpoOXMMUYECKUX CPEJCTB Ha COBPEMEHHOM
000Opy/IOBaHUH, YMEHHE B JIOCTATOYHO MOJTHOM OObEeMe MPUHUMATh Ha
OCHOBE aHaJIn3a Pe3yJIbTaTOB U3MEPEHHH COIIMAIbHO 3HAUNMbIE PELICHUS
M0 YJIYYIICHUIO TUIOAOPOIUS MOYB, ONTUMH3AIUU IMUTAHUS U TTOBBIIIEC-
HUS MPOAYKTUBHOCTH M KauyecTBa arpo(UTOLIEHO30B, C YUETOM OXPaHbI
MPUPOBI; YMEHHE OBICTPO HMCHOIB30BaTh (DOpPMYNBI pacueTa W Kade-
CTBEHHO BBIMIOJIHATH TECTOBBIC 33/1aHUA, HO JOMYCKaeT 1-2 MOrpemHocTu
MPU PEIICHHH TECTOBBIX 33JaHUI, KOTOPHIE OJHAKO YMEET CaMOCTOsI-
TEJIbHO UCIPABUTH IO MPEITI0KEHUIO MTPEToaaBaTes

- BJIajleHHe HABBIKAMM: YTCHUS U OLICHKH JAHHBIX / pe3yJIbTaToB / JI0-
KyMEHTOB / cBeleHUW / umH(GOpMaluu - OCHOBAaMH MPUHIMITHAILHBIX
YCTPOMCTB COBPEMEHHBIX AHAIUTUYCCKUX MPUOOPOB, CIIOCOOAMU PETHU-
CTpalliy aHAJIIMTUYECKUX CUTHAJIOB Ha COBPEMEHHOM OOOpYIOBaHHH, B
JIOCTATOYHO IOJIHOM OOBbEMe BIIAJICET HABBIKAMU HWCIIOJIB30BAHUS METO-
UK XEMOMETPHUKHU JUIsl 0OpabOTKU pe3yabTaTOB U3MEPEHUI, OLEHKU HUX
JIOCTOBEPHOCTH M 00ECIICUCHHSI KaueCTBa PE3yJbTAaTOB aHAIM3a, a TaKKe
XOpOIIIO BJIaJIeeT HaBbIKAMH MPOO00TOOpa M MPOOOIOATOTOBKH 00pas-
IIOB TIOYB ¥ CEIBCKOXO3SIMCTBEHHBIX PACTCHUMN, arPOXUMHUKATOB, CITOCO-
0aMM ympaBlIeHUs XUMUYECKHUX PEaKIUi U MPOIECCOB, JEKAIUX B OCHO-
BE MHCTPYMEHTAIBHBIX METO/IOB aHAIN3a JUIS MOTYYCHHUS MaKCUMAaJIbHO-
IO BBIXOJa aHAIUTUYECKOW (POPMBI OMpeeIsieMblX KOMIOHEHTOB, B J10-
CTaTOYHO IIOJIHOM OOBEME BIIAJICET MHCTPYMECHTATLHBIMA METOJAMH HC-
CJIEIOBaHMs TIOYBEHHOTO TUIOAOPOJIUS U MPOAYKIIMOHHOTO MpoIiecca ar-
POUTOIIEHO30B ; XOPOIIO CHOPMUPOBAHBI HABBIKU UCIIOIB30BAHUS aJl-
TOPUTMOB COCTaBJIeHHsI (HOPMYJI, alTOPUTMOB COCTABJICHHS ypaBHEHUM
XUMHYCCKHX PEaKIUU Pa3InIHBIX TUIIOB, TPUMEHEHHUS OCHOBHBIX (Op-
MyJl JUisi OBICTPOTO MPOBEICHUS PACUCTOB IPH PEIICHUU TECTOBBIX 3a-
JAaHUH, HO TonycKaeT 1-2 morpentHocTy.

YA0BJE€TBOPUTECJIBHO

00yYaroIuics 1IeMOHCTPUPYET:

Ooyuarowuiica oan npasuivhvle omeemul Ha 60-72% mecmosvix 3a-
oanui

He MOJIHbIe 3HAHMS: MaTepHaja- MPUHIMIHAIFHOTO YCTPOHCTBAa COBpE-
MEHHBIX HPUOOPOB ISl PETMCTPALUU AaHAIUTHYECKUX CUTHAJIOB B pa3-
JUYHBIX METOJaX aHaIN3a, METPOJOTHYECKHE XapaKTEPUCTHUKU COBpE-
MEHHOI'0 aHAJIUTHUYECKOro 00OpYJOBaHUS — BOCIPOU3BOAMMOCTb, TOU-
HOCTh, Tpefiel 0OHapy>KeHHs, OCHOBbBI XEMOMETPUKH — COBPEMEHHbIE
aCIIeKThl 00ECTIeYeHNs U KOHTPOJISI KauyecTBa MHCTPYMEHTAIBHBIX METO-
JIOB aHaJIM3a, a TakXke He MIyOOKoe 3HaHMe MaTepuana — TeopeThde-
CKHE OCHOBBI COBPEMEHHBIX MHCTPYMEHTAIBHBIX METOJIOB UCCIIEIOBAHUS
MOYB, PAaCTeHUH, arpOXMMHUKATOB, CEIbCKOXO3AHCTBEHHON NPOMYKIHH,
COBPEMEHHOE COCTOSIHME W TEHICHIMW PA3BUTHS WHCTPYMEHTAJIHHBIX
METOJIOB HCCIIEJIOBaHUS—aBTOMAaTH3allMs, MaTeMaTU3alusl, MUHUATIOPU-
3anus, Nepexo] K MHOTOKOMIIOHEHTHOMY aHaJIM3y, CO3/IaHUe CEHCOPHBIX
YCTPOMCTB, ()parMeHTapHbIE 3HAHUS METOJUK MPoO00TOOpa U MPOOOIoa-
TOTOBKM OCHOBHBIX OOBEKTOB aHaJIM3a —IOYB, PACTEHUH, arpoXUMHUKa-
TOB, HE TOJHBIC 3HAHUS MPAKTUKU MPUMEHEHUSI MaTepuaia, OCHOBHBIX
(dhopMyI pacueToB, joryckaetr 3-4 MOrPEIIHOCTHU B TECTE,

- He yMeeT B NOJHOM o0bemMe OOOCHOBAaHHO BBIOMpPATh WHCTPYMEH-
TAJIGHBIA METOJl aHajM3a B COOTBETCTBHH C 33aJauaMH M KOHIICHTpanuei
aHaJUTa B 00BEKTAaX MCCIEI0BaHMsI, €r0 arperaTHbIM COCTOSTHUEM M MaT-
PUYHOI OCHOBOW, OTPAHUYCHHO YMEET MPOBOJNUTH W3MEPEHUS aHATUTH-
YEeCKMX CUTHAJIOB Ha COBPEMEHHOM O0OpPYIOBaHUU U METPOJIOTU-YECKYIO
00paboOTKy pe3yNbTaTOB M3MEpPEHHH, OIICHWBATh €€ JOCTOBEP-HOCTH,
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TOYHOCTb, NPABUJIBHOCTb, HE MOJHOCTbIO COPMHUPOBAHHOE YMEHHUE —
OCYLIECTBIIATH MPOOOOTOOP M MPOOOMOATOTOBKY aHAIWTa B COOTBE-
TCTBUM C TPEOOBAaHUAMHM MHCTPYMEHTAIBHOTO METOAA M KOHKPETHON Me-
TOJMKM aHalM3a, yMEET HE B IOJHOM OObEME IPOBOAMUTH IKCIEPHU-
MEHTAJIbHbIE UCCIIEOBAHUS ITOYBEHHBIX U PACTUTEIbHBIX 00pa3LloB, ar-
POXMMHYECKHX CPEACTB Ha COBPEMEHHOM O0OpYIOBaHUH, (parmMeHTap-
HO€ YMEHME NPUHUMATh HAa OCHOBE aHAJIM3a Pe3yJIbTaTOB U3MEPEHUI co-
[UAILHO 3HAYUMBIE PEHICHUS MO YIYYLICHUIO MIIOJOPOAMS MOYB, ONTH-
MU3alUK UTaHUs U MOBBILICHUS MPOAYKTUBHOCTH M KadyecTBa arpogu-
TOLIEHO30B, C YY€TOM OXpaHbl IPUPOJLI ; HE yMEET B IMOJHOM O0beMe
UCIOJIb30BaTh (OPMYINbI pacueTa U KayeCTBEHHO BBINOIHITH TECTOBBIE
3aJaHusd, JonmyckaeT 3-4 OmMOKHM B TeCcTaX, KOTOpbIE HE YMEET HCIpa-
BUTb CAMOCTOSITEIIBHO 0€3 MOMOIIHU MPenoJaBaTessl.

He B MOJIHOM BJIa/ieeT HABBIKAMM YTCHUS U OLCHKH JaHHBIX / pe3ylib-
TaTOB / IOKYMEHTOB / CBeJCHHH / nH(OpMAIUK - OCHOBAMHU MPHUHIIUAIIH-
QJIBHBIX YCTPOICTB COBPEMEHHBIX aHATUTUYECKUX MPUOOPOB, criocobamu
perucTpany aHaIMTHYECKUX CUTHAJIOB HA COBPEMEHHOM 000PYA0BaHUH,
HE JIOCTaTOYHO IOJIHO BJa/IeeT HAaBbIKAMHU MCIIOJIb30BaHUS METOJIUK X€-
MOMETPHUKH i1 00pabOTKU PE3yJIbTaTOB U3MEPEHUIl, OLIEHKU UX JOCTO-
BEPHOCTU U OOecreyeHus] KayecTBa Pe3yJbTaTOB aHAJIU3a, a Takxke
OTPaHUYEHHO BIIAJIEeT HaBbIKAMU IP0O00TOOpa M MPOOONOATOTOBKU
0o0pa3loB NOYB M CEJIbCKOXO3SICTBEHHBIX PACTEHUHM, arpOXHMMHUKATOB,
1oco0aMu yIpaBJIeHUs] XUMHUECKUX PEAKIUN U MPOLIECCOB, JEXKAIIUX B
OCHOBE MHCTPYMEHTAJIbHBIX METOJOB aHaJIW3a JJIs MOJyYEHUS MaKCHU-
MaJIBHOT'O BBIXO/1a aHAJIMTHUECKON (POPMBI OIpeesIieMbIX KOMIIOHEHTOB,
HE B MOJIHOM 00bEMe BJIa/IeeT MHCTPYMEHTAIbHBIMU METOAAMHU HCCIIE0-
BaHUS MOYBEHHOTO IJIOAOPOAMS M MPOAYKIIMOHHOTO Iporecca arpopu-
TOLIEHO30B , BJaJieeT B OrPaHMYECHHOM 00bEME HaBBIKAMU HCIOJIb30Ba-
HUS aJITOPUTMOB COCTaBJIEHUsI (POPMYII, alTOPUTMOB COCTaBJIEHUSI ypaB-
HEHMH XMMHUYECKHX PEaKLUUi pa3IMyHbIX TUIIOB, IPUMEHEHHS OCHOBHBIX
dbopMyn ans TPOBEICHUS PAcYeTOB NPU PEUICHWH TECTOBBIX 3aJaHUM,
Jonyckaer Oojiee 2-X CYIIECTBEHHBIX MOTPEIIHOCTEH.

HEYI0BJICTBOPHUTEIHLHO

oOyuaromuics:

Oobyuarowuiica 0an npagunvHvle omeemvl Ha menee 60% mecmogvix
3a0anuil.

He 3HAaeT: MaTepuaia- NPHHIMIAAIBHOTO YCTPOWCTBA COBPEMEHHBIX
MpUOOPOB AJISl PErHCTPAIH AaHATUTUYECKUX CUTHAJIOB B Pa3NUYHBIX Me-
TOJIaX aHaJM3a, METPOJOTHYECKHE XAPAKTEPUCTUKH COBPEMEHHOTO aHa-
JUTHUYECKOTO 00OPYAOBAaHUS — BOCIPOM3BOAUMOCTH, TOYHOCTH, Mpeel
oOHapyKeHHsI, OCHOBBl XEMOMETPHKH — COBPEMEHHBIE acleKThl obecre-
YeHHS] U KOHTPOJISA KadecTBa WHCTPYMEHTAIBHBIX METOJOB aHAJM3a, a
TakKe€ HE 3HAET TEOPETHUYECKHE OCHOBBI COBPEMEH-HBIX HHCTPYMEH-
TaJBHBIX METO/IOB UCCIICIOBAHUS TI0YB, PACTEHUH, arpOXUMHUKATOB, CEITb-
CKOXO3SMICTBEHHOI MPOIYKIIMH, HE 3HAET COBPEMEHHOE COCTOSHHUE U
TEHJCHIIMA  Pa3BUTHS HWHCTPYMEHTAJIBHBIX  METOJIOB  HCCIICIOBA-
HUsS—aBTOMATH3aIUsl, MaTeMaTH3aIUs, MUHHUATIOPH3AIM, MEepexoa K
MHOTOKOMIIOHEHTHOMY aHalH3y, CO3JIlaHUE CEHCOPHBIX YCTPOMCTB, HE
3HAeT METOAUK MPo000TOOpa W MPOOOTOATOTOBKH OCHOBHBIX OOBEKTOB
aHallM3a —TO0YB, PaCTEHUH, arpOXUMHKATOB, HE 3HAET MPAKTUKU MpUMe-
HEHUs Marepualia, OCHOBHBIC ()OPMYJIBI PacueTOB, YTO HE TO3BOJISET
BBHITIOJTHUTH TECTOBBIC 33JaHUS,

- He yMeeT O0OOCHOBAaHHO BBIOMpPAaTh MHCTPYMEHTAJIbHBIN METO/ aHa-
JIM3a B COOTBETCTBUU C 3a/ladyaMH U KOHLIEHTpalled aHaJIuTa B 0ObEKTax
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WCCIICIOBAHMSI, €T0 arperaTHBIM COCTOSTHUEM M MaTPHYHOW OCHOBOH, HE
yMeeT NPOBOIUTH M3MEPEHHs aHAJUTUYECKHX CUTHAJIOB HAa COBPEMEH-
HOM O0OpYIOBAaHHH U METPOJIOTHYECKYIO 00pabOTKY pe3yIbTaTOB HM3Me-
PEHMIA, OLIEHUBATh €€ JJOCTOBEPHOCTh, TOYHOCTD, IPABUILHOCTD, a TAKXKE
HE YMEET — OCYIIECTBISATh MPOOOOTOOP M MPOOOIOATOTOBKY aHAINTA B
COOTBETCTBUH C TPEOOBAaHUSIMH WHCTPYMEHTAIHHOT'O METO/Ia M KOHKPET-
HOW METOIMKH aHalln3a, YMEeT B MOJHOM 00bEeMe MPOBOJUTH IKCIEPH-
MEHTAaJIbHBIE UCCIIEOBAHUS IOYBEHHBIX U PACTUTEIBHBIX 00pa3IoB, ar-
POXUMHYECKHX CPEIICTB HA COBPEMEHHOM O0OPY/ZIOBAaHHUH, HE YMEET MPH-
HUMAaTh Ha OCHOBE aHAJHM3a PE3YJIbTATOB M3MEPEHHUI COIMAIBHO 3HAUM-
MBI€ PEHICHUS TI0 YAYYIIECHHUO TLIOOPOIHS T0YB, O TUMH3AIIMY TTUTaHUS
Y TIOBBIIICHUS IPOAYKTHBHOCTH M KQ4eCTBa arpo(UTOLIEHO30B, C YYETOM
OXpaHbI IPUPOIBI, HE YMEET MCIOJb30BaTh (OPMYIIBI pacuyeTa u BBIIOJ-
HSTh TECTOBBIC 3aJaHHS,

- He BJIaJieeT HABBIKAMM YTCHUS U OICHKH JAaHHBIX / pe3yJabTaToB / JI0-
KyYMEHTOB / CcBeleHUHl / MHQOpPMauu — OCHOBAMH NPUHIMIIAAIBHBIX
YCTPONCTB COBPEMEHHBIX AHATUTUYECKHX MPUOOPOB, CIIOCOOAMH pErH-
CTpallM aHAIUTHYECKUX CUTHAJIOB HA COBPEMEHHOM O0OpYy/IOBaHWH, HE
BJIaJICCT HABBIKAMHU HCIIOJb30BAHUS METOJIUK XEMOMETPUKU JUIsl 00pa-
OOTKHM pe3yabTaTOB M3MEPEHHIA, OIIEHKH WX JOCTOBEPHOCTH U obecrede-
HUSl KauyecTBa pe3yJbTaTOB aHalM3a, a TAKKe HE BIJIAJCET HaBBIKAMU
mpo6ooTOOpa M MPOOOMOATOTOBKH  OOpPAa3IOB IMOYB U CEIHCKOXO3SM-
CTBCHHBIX PAaCTCHUH, arpOXMMHUKATOB, HE BJIAJICET CIIOCOOAMH yIIpaBiie-
HUSI XUMUYECKHUX PEaKLHUi 1 MPOLIECCOB, JIEKAIUX B OCHOBE HHCTPYMEH-
TaJIbHBIX METOJIOB aHalIM3a JUIS TMOJYYCHHS MAaKCHUMAaJbHOTO BBIXOJA
aHATTUTHYECKOW (DOPMBI OTpeAesieMbIX KOMIOHEHTOB, HE BIAJCEeT WH-
CTPYMEHTAJILHBIMU METOJJAMH HCCJIEIOBAHUS TIOYBEHHOTO TIIOIOPOIUS U
MPOAYKIIMOHHOTO Tpolecca arpo@UTOIEHO30B , HE BIIAJCET HaBBIKAMU
WCTIOJIB30BAHUS AITOPUTMOB COCTABIICHUS (POPMYII, AITOPUTMOB COCTaB-
JICHUST YPaBHCHUH XUMHUYCCKUX PEAKIUH Pa3IMYHbIX THUIIOB, TIPUMCHE-
HUSI OCHOBHBIX (POpPMYINl Ui TPOBEACHHUS PAacdyeToB MPH PEHICHUU Te-
CTOB, ITOJIOBUHA OTBETOB Ha BOINPOCHI T€CTa JJaHa HEBEPHO WJIM IOJHO-
CTBIO OTCYTCTBYET

4.2.3. Kputepum o11eHKH JIaDOPATOPHBIX PadoT

[Tpu BeINOIHEHUH Ta00PATOPHBIX pA0OT O0YUYAIOIIHIICS 1EMOHCTPUPYET:
- 3HAHMSA: TPUHIMIINAIBHOTO YCTPOUCTBA COBPEMEHHBIX MPUOOPOB ISl PETUCTPALUU
AHAJIMTUYECKUX CUTHAJIOB B PA3JMYHBIX METONAX AHAIN3a, METPO-JIOTHUYECKUE XapaKTe-
PUCTHKH COBPEMEHHOI'O aHAJUTHYECKOro 00OpYIOBaHMS — BOCHPOM3BOAMMOCTH, TOU-
HOCTb, Npefiesl OOHapyXEeHUsl, OCHOBbI XEMOMETPUKHU — COBPEMEHHBIE acleKThl 0Oec-
MEYEHUSI U KOHTPOJISl KaUeCTBA MHCTPYMEHTAIbHBIX METOJOB aHaM3a , & TAKXKE IIIy0o-
KO€ 3HAHHe MaTepuana — —T€OPETHYECKUE OCHOBBI COBPEMEHHBIX HHCTPYMEHTAJIbHBIX
METOJ0OB HCCIIEIOBAHUA I10YB, PACTEHHUH, arpOXMMHKATOB, CEJIbCKOXO3AMCTBEHHOU
MIPOJYKLUH, COBPEMEHHOE COCTOSIHUE W TEHIAEHUMU PA3BUTHSI MHCTPYMEHTAIBHBIX Me-
TOAOB HCCIEAOBaHUSI—aBTOMATU3AIMs, MaTEMAaTU3alMs, MUHUATIOPU3ALMS, [IEPEXO] K
MHOTOKOMIIOHEHTHOMY aHaJIN3y, CO3JaHUE CEHCOPHBIX YCTPOMCTB, MCUYEPHBIBAOIINE
3HAHMSA METOJUK MpoO00TOOpa M MPOOOMOJATOTOBKM OCHOBHBIX OOBEKTOB aHAU3A —
MOYB, PACTEHUI, arpOXUMHUKATOB, IITyOOKO U CUCTEMHO 3HAET MPAKTUKH MPUMEHEHUs
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MaTepuaia, 3HaeT BCE ATalbl BBIMOJHEHHUS JTAOOPaTOpPHOH pabOThl W BBIMOJHSET €€
CaMOCTOSITENIHO C Y4€TOM HOPM M MIPABHUII TEXHUKH O€30MaCHOCTH,

- yMeHusi: 000CHOBaHHO BBIOMpPATh WHCTPYMEHTAJIBHBI METOJ aHaIHM3a B COOTBET-
CTBHUHM C 3aJjauaMy ¥ KOHIICHTpAIUEH aHaInTa B 00BEKTaX MCCIEIOBAaHMUSA, €TO arperar-
HBIM COCTOSTHUEM M MaTPUYHOW OCHOBOW, yMeeT MPOBOJIUTH W3MEPEHUS aHATUTHYEC-
KAX CHUTHAJOB Ha COBPEMEHHOM OOOpPYJIOBAHMHU M METPOJOTHYECKYIO 00pabOTKy pe-
3yJIbTAaTOB HM3MEPEHUH, OIICHUBATH €€ JOCTOBEPHOCTh, TOYHOCTH, MPABUIBLHOCTH, a
Takke C(OPMUPOBAHHOE YMEHHE — OCYIIECTBIISATH MPOOOOTOOP U IPOOOTIOATOTOBKY
aHAJINTa B COOTBETCTBUU C TPEOOBAaHUSIMHU MHCTPYMEHTAJIHLHOTO METOJA U KOHKPETHOMN
METOAWKH aHaJIn3a, YMEET B MOJIHOM 00BbEeMe MPOBOJUTH IKCIIEPUMEHTAIBHBIE MUCCIIC-
JIOBaHUS MIOYBEHHBIX M PACTUTEIBLHBIX 00Pa3IloB, arpOXMMHYECKUX CPEJICTB Ha COBpE-
MEHHOM 00OpYyIOBaHWH NIPUHUMATh Ha OCHOBE aHAJIN3a PE3YJIbTATOB U3MEPEHUN COIlH-
ATHHO 3HAYMMBIE PEIICHUS T10 YIYUIICHUIO TI00POIUS TI0YB, ONTUMU3AIUN TTUTAHUS
Y TIOBBITIICHHSI POTYKTUBHOCTH M Ka4eCTBa arpoUTOIIEHO30B, C YIETOM OXpaHbI MPH-
POJIbI , yMeeT MPaBUJIBLHO U B TIOJIHOM 00BEME OCYIIECTBUTH SKCIIEPUMEHT, CeiaTh MO
nabopaToOpHON paboTe COOTBETCTBYIOIIME HAOIIOACHUS U OOOCHOBAHHBIE BBIBOJIBI, C
y4eTOM MPaBWJI U HOPM TEXHUKH 0€30MaCHOCTH,

- BJIa/IeHHe HABBIKAMU: YTCHUS U OIICHKU JIAHHBIX / pe3yJIbTaTOB / JOKYMEHTOB / CBe-
neHudt / nHbOpMaIMK - OCHOBAMHU MPHUHIIMIHAIBHBIX YCTPOMCTB COBPEMEHHBIX aHAIIM-
TUYECKUX TPHOOPOB, CIOCOOAMU PETHUCTpAIlMU AHAIUTUYECKHX CUTHAJIOB HAa COBpeE-
MEHHOM O0OpYJOBaHWH, B NMOJHOM 00beMe BJiajieeT HABBIKAMM HCIIOJIb30BAHUS ME-
TOANK XEMOMETPHKH JIJIs1 00pabOTKH PE3yIbTaTOB U3MEPEHUM, OIIECHKHA MX IOCTOBEPHO-
CTH U o0ecreyeHns KadecTBa pe3yabTaTOB aHANN3a , a TaKXKe BJajaeeT chopMUpoOBaH-
HBIMH HaBBbIKAMH TIPOO00TOOpPA M MPOOOMOATOTOBKH OOPA3IOB IMOYB U CEIHCKOXO-
3SIMCTBEHHBIX PACTCHHM, arpOXMMHUKATOB, CIIOCOOAMHU YIIPABICHUS XUMHUYECKHX Peak-
IIU{ 1 TIPOIIECCOB, JIKAINX B OCHOBE HHCTPYMEHTAIBHBIX METOIO0B aHAJIN3a IS TTOTY-
YeHUs! MAKCHUMAJIbHOTO BBIXOJa aHATUTHYECKOW (hOPMBI ONPEAENII€MbIX KOMIIOHEHTOB,
BJIajieeT HABBIKAMM OCYILIECTBJIEHUSI WHCTPYMEHTAIBHBIX METOIOB HCCIEIOBaHUS
MOYBEHHOTO TJIOJIOPOJUS M MPOIYKIIMOHHOTO Mporiecca arpouTOleHO30B, BJjiajieeT
HABBIKAMHU CaMOCTOSTEIILHOTO BBITIOJHEHHUS JIA0OPATOPHOU pabOThl B MOJIHOM 00bE-
Me TI0 MPaBHUJIaM TEXHUKHU 0€3011aCHOCTH pabOThI B TaOOpaTOPHH.

KpuTepuu o11leHKH BBINOJIHEHUS JIA00PATOPHBIX padoT

OTJIMYHO 00yYaroIuics: 1eMOHCTPUPYET:

- 3HAHHUSA: PUHIIUIHAIBHOTO YCTPONCTBA COBPEMEHHBIX MPUOOPOB IS
PEruCTpalyi AHAIUTUYECKUX CUTHAJIOB B PAa3JIMUHBIX METOJaX aHau3a,
METPOJIOTHUYECKUE XaPAKTEPUCTUKH COBPEMEHHOTO aHAJIMTUYECKOTO
000pyn0BaHUsl — BOCTIPOM3BOAUMOCTH, TOYHOCTb, MIpe/ie] OOHApYyKEHUS,
OCHOBBI XEMOMETPHUKH — COBPEMEHHBIC ACTIEKTHI 00CCTICYCHHS 1 KOH-
TPOJIs KaueCTBa MHCTPYMEHTAIBHBIX METOOB aHAIN3a, a TaKXe Ir1y0o-
KO€ 3HaHHE MaTepuaa — —TEOPETUYECKHE OCHOBBI COBPEMEHHbBIX HH-
CTPYMEHTAJILHBIX METOJIOB MCCJICIOBAHUS ITOYB, PACTCHHM, arpOXUMHUKa-
TOB, CEJIbCKOXO35ICTBEHHON MTPOYKIIMU, COBPEMEHHOE COCTOSIHUE U
TEHJICHIIY Pa3BUTHS HHCTPYMEHTAIbHBIX METOJIOB HCCIICIOBAHUS —aB-
TOMAaTHU3AIMs, MaTeMaTU3allsl, MUHHATIOPU3aIINsI, TePEX0/] K MHOTOKOM-
MMOHEHTHOMY aHaJIM3y, CO3JJaHUE CEHCOPHBIX YCTPOMCTB, HCUEPIBIBAIO-
1Me 3HaHUSI METOJIMK MPOO00TOOPa M MPOOOIIOATOTOBKH OCHOBHBIX 00h-
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€KTOB aHaJIN3a —TI0YB, PACTCHUH, arPOXUMHKATOB, IITyOOKO U CHCTEMHO
3HACT MNPAKTHUKU MIPUMCHCHHA MaTCpHalld, 3HACT BCC 3TAIlbl BBIIIOJIHC-
HUS TaOOpaTOPHON PabOThI M IETIAET 3TO CaAMOCTOSATEIBHO C yU4ETOM
HOPM U TIPAaBHJI TEXHUKH OC30MMaCHOCTH,

- yMeHus1: 000CHOBaHHO BBIOMPATh HHCTPYMEHTAIBHBIA METO] aHAJIN3a

B COOTBETCTBUU C 3a/la4yaMU M KOHIICHTpAIMCH aHAJUTa B OOBEKTaX HC-
CJICJIOBAHMSI, €T0 arperaTHBIM COCTOSTHUEM U MAaTPUYHOW OCHOBOM, yMEET
MPOBOJIUTh M3MEPEHHS aHAIMTHYECKUX CUTHAIOB Ha COBPEMEHHOM 000-
PYIOBaHUM M METPOJIOTHUECKYI0 00pabOTKy pe3yiabTaToB HM3MEPEHHIA,
OLICHUBATh €€ JIOCTOBEPHOCTh, TOYHOCTh, IPABHIBHOCTH, a TaKXKe
c(hOpPMUPOBAHHOE YMEHHE — OCYIIECTBIIATH MPOOOOTOOP U MPOoOONOTr0-
TOBKY aHaJUTa B COOTBETCTBHH C TPEOOBAHHSIMU WHCTPYMEHTAJIHHOTO
METOJIa U KOHKPETHOW METOJMKH aHallu3a, YMEET B TOJHOM OO0BheMe
MPOBOJIUTh IKCIEPUMEHTAIBHBIC HWCCICIOBAaHHUS TMOYBEHHBIX M PAaCTH-
TENBHBIX 00pa3IoB, AarpOXMMHUYECKUX CPEACTB Ha COBPEMEHHOM 000pYy-
JIOBaHUM MPHUHUMATh Ha OCHOBE aHaJM3a PE3yJbTaTOB M3MEPEHHI COIIH-
AJIbHO 3HAYUMBIC PCHICHUS IO YIYUHICHUIO IJIOAOpOAUs IMOYB, ONITUMU-
3allU MUTAHUS W TOBBIIICHHUS POJAYKTHBHOCTH M KayecTBa arpouTo-
LICHO30B, C Y4€TOM OXpaHbl IPUPOALI ; YMEET IPABUIBHO U B IIOJIHOM
0o0beMe OCYIIECTBUTh 3KCIIEPHUMEHT, CAEJaTh MO JIA0OpaTOpHOU paboTe
COOTBETCTBYIOIIME HAOIIOICHUS W OOOCHOBAHHBIC BBIBOJBI, C yUETOM
MIPAaBUJI TEXHUKH OE€3011aCHOCTH,

- BJaJeHHe HABBIKAMM: YTCHUS U OLIEHKM JAaHHBIX / PE3yJIbTaToOB / J10-
KYMEHTOB / CBeJleHHH / MH(POpPMALUU - OCHOBAMH MPUHIIMITAAIBHBIX
YCTPOWCTB COBPEMEHHBIX AHAIUTHYECKUX MPHOOPOB, CHOCOOAMHU DPEru-
CTpalli¥ aHAINTHYECKUX CUTHAJIOB Ha COBPEMEHHOM OOOpYyJOBaHWH, B
MOJTHOM 00BbeMe BIIaZieeT HaBBIKAMH HCIIOJIb30BAaHHUS METOHK XEMOMET-
pUKH a1t 00pabOTKM Pe3yNbTaTOB M3MEPEHHM, OLIEHKHA MX JIOCTOBEPHO-
cT 1 oOecriedyeHus] KauecTBa Pe3ysibTaTOB aHalIn3a, a TaKKe BIaJeeT
c(OPMHPOBAHHBIMU HaBBIKAMH TPOO00TOOpaA M TMPOOOIIOATOTOBKH 00-
pa3IoB MOYB U CEIbCKOXO3UCTBEHHBIX PACTEHUH, arpOXUMHUKATOB, CIIO-
cobaMu ympaBJIeHUsI XUMHYECKIX PEaKIMi U MPOIECCOB, JISKAITUX B OC-
HOBE MHCTPYMEHTAJbHBIX METOJIOB aHalIM3a s TOJIY4YEeHUS MaKCH-
MaJIBHOTO BBIXO/Ia aHATUTHYECKOW (POPMBI OIpeIeNsieMbIX KOMITOHEHTOB,
BJIaJIe€T HABBIKAMH OCYILIECTBICHHMS HHCTPYMEHTAJIbHBIX METOJIOB HC-
CIIEZIOBAaHMS TIOYBEHHOTO TIOOPOIUS M MPOIYKIIMOHHOTO TIpoIiecca ar-
po(UTOLIEHO30B ; BIIaJEET HABBIKAMH CAMOCTOSTEIBHOTO BBIOJHEHHUS
nabopaTopHOW pabOThl B MOJHOM 00BEME IO MpaBHJIaM TEXHUKH Oe3-
OIacHOCTH paboThI B TaOOPaTOPHH.

XopoI1o

00yJaroImuics 1IeMOHCTPUPYET:

- 3HAHUs - IPUHIMUIIHAIBHOTO YCTPOMCTBA COBPEMEHHBIX MPUOOPOB ISt
perucTpanyy aHAJIMTHYECKUX CUTHAJIOB B PA3iIMYHBIX METOAAX aHAIIU3a,
METPO-JIOTUYECKHE XAPAKTEPUCTUKH COBPEMEHHOIO aAHAJIUTHYECKOTO
000pyI0BaHUS — BOCTIPOU3BOAMMOCTb, TOUHOCTb, MIPEesl OOHApy>KEHUS,
OCHOBBI XEMOMETPUKH — COBPEMEHHBIE aCIeKThl 0OecreueHHs] U KOH-
TPOJII Ka4eCTBA MHCTPYMEHTAIBHBIX METOJIOB aHAJIM3a, a TAKXKe J0CTa-
TOYHO TNTyOOKOE€ 3HaHME MaTepHuajga — —TeOpPETHYEeCKHE OCHOBBI COBpE-
MEHHBIX MHCTPYMEHTAJIbHBIX METOJOB HCCIENOBaHUS IIOYB, PACTEHUH,
arpOXMMUKATOB, CEIbCKOXO3SIMCTBEHHOM IPOLYKLHHA, COBPEMEHHOE CO-
CTOSIHUE W TE€HJECHUWN Pa3BUTHUS MHCTPYMEHTAIBHBIX METOJ0B HCCIENO0-
BAHMA—aBTOMATU3alMsA, MaTEMaTU3alMs, MUHUATIOpU3ALMs, MEPEXOA K
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MHOTOKOMIIOHEHTHOMY aHAJIM3y, CO3/IaHUE€ CEHCOPHBIX YCTPOWCTB, XO-
polIre 3HaHUS METOAUK MpPoO0O0TOOpa U MPOOOMOATOTOBKH OCHOBHBIX
00BEKTOB aHaN3a —I0YB, PACTEHUH, arpOXUMHUKATOB, 3HAHUS MPAKTUKU
MPUMEHEHHs MaTepuala B JOCTaTOYHO MOJHOM 00beMe, OJHAKO, YaCTHYHO
MOPOBOAUT SBKCIICPUMCHT IO PYKOBOACTBOM IIPCIIOAaBaTECIIA,

- yMeHusi: 000CHOBaHHO BBIOMPATh WHCTPYMEHTAIBHBIA METOJ] aHaIu3a
B COOTBETCTBUU C 33/ladyaMU M KOHILIEHTpAIMel aHaIuTa B OObEKTaX HC-
CJIEZIOBAHMS, €0 arperaTHbIM COCTOSTHUEM U MaTpUYHOM OCHOBOM, yMeeT
MPOBOJIUTH U3MEPEHHS aHAIMTUYECKUX CUTHAIOB Ha COBPEMEHHOM 000-
PYIOBaHUU M METPOJIOIMYECKYI0 OOpabOTKYy pe3ylbTaTOB H3MEpPEHHI,
OLIEHUBATh €€ JIOCTOBEPHOCTh, TOYHOCTH, MPABMIIBHOCTh, a TaKXKE yMe-
HUE B JOCTaTOYHO IOJHOM O0BEME OCYLIECTBIATh IPOOOOTOOP U IMpo-
OONOJATrOTOBKY aHAJINWTAa B COOTBETCTBUHU C TPEOOBAHUSMH WHCTPYMEH-
TaJIbHOTO METOJa U KOHKPETHOM METOIUKM aHajau3a, yMeeT IPOBOJUTh
HKCHEPUMEHTAIbHBIE UCCIIEIOBAaHNS TIOYBEHHBIX U PACTUTENBHBIX 00pa3-
LIOB, AarpOXMMHYECKUX CPEJCTB HA COBPEMEHHOM OOOPYAOBAaHUM, yMEET
MPUHUMATh Ha OCHOBE aHAJIM3a Pe3yJbTaTOB U3MEPEHUI COLMAIBHO 3HA-
YUMbIE€ PEIICHUS M0 YIYYIIEHUIO MJIOAOPOAUS MOYB, ONTUMH3ALMU IH-
TaHWs W TOBBIIICHUS MPOAYKTUBHOCTH M KadyecTBa arpo(uTOLEHO30B, C
YYETOM OXpaHbl IPUPOBI ; YMEET OCYLIECTBUTh SKCIIEPUMEHT, OJHAKO
J0mycKaeT 1-2 MOrpemHocTy, yMeeT Clenarh 1o JlabopaTopHoi pabore
COOTBETCTBYIOILIME HAOJIIOJCHUS U BBIBOABI, HO 0€3 yuyeTra NIpaBuiI TeX-
HUKH O€30MIaCHOCTH,

- BJIa/IeHHe HABBIKAMHM YTCHMSI U OLICHKH JIaHHBIX / pe3yJbTaToB / JOKY-
MEHTOB / cCBeneHW / WHPOpPMAIMU - OCHOBAaMH TNPUHIMITHAIBHBIX
YCTPONCTB COBPEMEHHBIX AHAJUTUYECKUX HPUOOPOB, CIOCOOaMM peru-
CTpalliM aHAINTHYECKUX CUTHAJIOB HAa COBPEMEHHOM OOOpYyJOBaHWH, B
JIOCTaTOYHO IMOJIHOM 00BbEME BIa/leeT HaBbIKaMM HCIOJIb30BaHUS METO-
MK XEMOMETPHUKH JIJIsl 00pabOTKU Pe3yIbTaTOB M3MEPEHH, OIIEHKH HX
JIOCTOBEPHOCTH U 00ECIIeUEeHUsI KaueCTBa pe3yJIbTaTOB aHaJIM3a, a TakKe
BJIaJIEET XOPOUIO C(POPMUPOBAHHBIMH HaBbIKaMH MpoOo0oTOOpa U Mpo-
O0NOArOTOBKM 00pa3LlOB MOYB U CENbCKOXO3IHCTBEHHBIX pacTeHUH, ar-
POXMMHKATOB, CIOCOOAMH YIIPABJICHUSI XUMUYECKUX PEAKIMN M TPOIIeC-
COB, JIEKAIlUX B OCHOBE MHCTPYMEHTAIbHBIX METOJIOB aHAIM3a JUIsS 1O-
JTy4eHHs MAaKCHMAaJbHOTO BBIXOJA aHAIMTHUECKOW (HhOPMBI ompenerse-
MBIX KOMIIOHEHTOB, BIIa/Ie€T HAaBBIKAMH OCYILIECTBICHHUS HHCTPYMEH-
TAJIbHBIX METOJIOB MCCJIEIOBAHMUS TIOYBEHHOTO TUIOIOPOIUS U TPOTYKIIH-
OHHOT0 IpoIecca arpo(UTOLEHO30B ; BJIaJeeT HABBIKAMU  BBIMOJIHEHUS
nabopaTOpHON pabOTHI , HO HE BCE ATAIBI MPOBEICHBI CAMOCTOSITEIIBHO H
M0 MpaBUJIaM TEXHUKU 0€30MacHOCTU paboThl B J1aOOpaTopuu, MpH Mpo-
BEJICHUW DJKCIIEPUMEHTA JONYIICHHl HECYIIECTBEHHBIE OIMUOKH B XOJE
paloThl, WJIKM UMEIOTCS HETOUHOCTU B 0()OpMIIEHUH pabOoTBhI.

YAOBJIETBOPUTEIHLHO

oOydJarouuics 1eMOHCTPUPYET:

He MOJIHbIe 3HAHUSI MaTepuaja- MPUHIMIHAIBHOIO YCTPOWCTBA COBpeE-
MEHHBIX TPHOOPOB ISl PETHCTPALMHA AHATUTHYECKUX CUTHAJIOB B pas-
JUYHBIX METOJAaxX aHalin3a, METPOJOTUYECKHE XapaKTEPUCTUKH COBpE-
MEHHOTO aHaJUTHYECKOTO OO0OpYIAOBaHUS — BOCHPOU3BOAMMOCTH, TOY-
HOCTbh, TpefeNl OOHapyKEHHUs, OCHOBHI XEMOMETPUKH — COBPEMEHHBIE
ACTeKThl O0ECTIeUeHUsI U KOHTPOJSI KaueCTBa MWHCTPYMEHTAIBHBIX METO-
JIOB aHAJIM3a , a TAK)Ke HETTyOOKOe 3HaHWE Marepuasna — TEOPETHYECKHE
OCHOBBI COBPEMEHHBIX HWHCTPYMEHTAJIbHBIX METOJOB HCCIIEI0BAHUS
MOYB, PACTEHUMN, arpOXMMHUKATOB, CEIbCKOXO3SIMCTBEHHON MPOAYKIIHH,
COBPEMEHHOE COCTOSIHUE M TEHJCHIMH Pa3BUTUS WHCTPYMEHTAIbHBIX
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METOJIOB HCCIICJIOBAaHUS—aBTOMATH3AIMS, MaTeMaTU3aIUsl, MHHAATIOPH-
3amusl, Iepexo K MHOTOKOMIIOHEHTHOMY aHAJIN3y, CO3JIaHHE CEHCOPHBIX
YCTPOKCTB, (pparMeHTapHBIC 3HAHUS METOJIUK NMPOO00TOOpa U MPOOOIo -
TOTOBKM OCHOBHBIX OOBEKTOB aHaJIM3a —IOYB, PACTCHUH, arpoXMMHKa-
TOB, B OTPaHUYEHHOM 00bEeMe 3HAHMS MMPAKTHKH MPUMEHEHHs MaTepuaa
- nabopaTopHasi paboTa BBIMOJIHEHBI CAMOCTOSTEIIEHO HAIIOJIOBUHY HITU
JOMyIIeHa CYIIeCTBEHHAs OIMOKAa B MPOBEACHUHU SKCIIEPUMEHTA UM He
3HAET TEXHUKH OE30MACHOCTH U HE COOIO/IaeT ee MpaBuiia,

- yMeeT He B MOJHOM 00beMe: IPOBOAUTH U3MEPEHHS aHATUTHIECKUX
CHTHAJIOB Ha COBPEMEHHOM 000pYyIOBaHUU M METPOJIOTUYECKYIO 00pa-
O0TKY pe3y/IbTaTOB M3MEPEHUH, OIICHUBATh €€ JJOCTOBEPHOCTh, TOU-
HOCTB, MPAaBUIILHOCTh, a TaKke cllabo c(HOPMUPOBAHHOE YMECHHE —
OCYIIECTBISTH TPOOOOTOOP U MPOOONOITOTOBKY aHATTUTA B COOTBET-
CTBHH C TPOOBaHUSIMUA UHCTPYMEHTAIBHOTO METOJIa M KOHKPETHOM Me-
TOJIUKM aHaAJIN3a, YMEET B OTPAHUYCHHOM 00BbeMe MPOBOIUTH IKCIIEPHU-
MEHTAaJIbHBIE HCCIICIOBAHMUS TIOYBEHHBIX M PACTUTEILHBIX 00pa3IoB, 00b-
€KTOB OKPY’KaIOLIeH Cpe/bl, arpOXUMHUECKUX CPEACTB HAa COBPEMEHHOM
000pyJIOBaHUH, YMEET HE B IMOJHOM 00beMe IPUHUMATh HA OCHOBE aHa-
nH3a pe3yabTaTOB H3MEPEHHUI COLMAIHO 3HAYMMBbIE PELICHUS 0 yIyd-
IICHUIO TUIOIOPOIUS TI0YB, OIITUMU3AIMH TUTAHUS U ITOBBIIICHUS TIPO-
JTYKTUBHOCTH M KayecTBa arpo()UTOLIEHO30B, C YUETOM OXpaHbI IPUPO-
IIbl; yMeeT (parMeHTapHO OCYIIECTBIISTh SKCIIEPUMEHT, HO HE yMeEeT B
MIOJTHOM 00BEME CIeNaTh 10 JTabopaTOPHO paboTe COOTBETCTBYIOIINE
HaOJIIOZICHNUS ¥ BBIBOJIBI, HJIM JICJIACT UX OTPAaHMYCHHBIMH , 0e3 ydera
MpaBUjia TEXHUKU O€30MaCHOCTH,

- He B MOJHOM 00beMe BJjiajieeT HABBIKAMHM YTCHUS U OICHKH
JAHHBIX / Pe3yIbTaTOB / JOKYMEHTOB / CBEJICHHI / NH(OPMAIIMHA — OCHO-
BaMU MPUHIMITHAIBHBIX YCTPOUCTB COBPEMEHHBIX aHAIUTHYCCKUX MPH-
00poB, crocobaMu PEerucTpalud aHATUTHYECKUX CUTHAJIOB Ha COBpeE-
MEHHOM 00OpYyIOBaHMH, C1a00 BJIaJeeT HABBIKAMHU HCIIOJIb30BAHUS ME-
TOJUK XEMOMETPUKHU I 00pabOTKU pe3yabTaTOB M3MEPEHUH, OIEHKU
UX JIOCTOBEPHOCTH M OOECleYeHHUsl KayecTBa pe3yabTaToOB aHalu3a, a
TaK)K€ BIJIAJIEET B OTPaHUYECHHOM O0BEME HaBBIKaMU TMpoOooTOOpa U
pOOONOArOTOBKH 00pa3IoB MOYB U CEJIbCKOXO3SHCTBEHHBIX PACTEHHH,
00BEKTOB OKpY’Kalollel Cpejbl, arpOXMMHUKATOB, CIIOCOOaMH yIpaBiie-
HUS XUMHUYECKUX PEAKIMH M IMPOLECCOB, JISXKAIIUX B OCHOBE HMHCTPY-
MEHTaJIBHBIX METOJIOB aHAJIN3a JIJIS TIOTYYEeHUSI MaKCHMAJIBHOTO BBIXO/1a
aHaJTUTUYeCKOH (POpMBI OIpenesseMblX KOMIIOHEHTOB, BIajJieeT HE B
MIOJTHOM 00beMe HaBBIKAMH OCYIIECTBICHHS HHCTPYMEHTAIBHBIX METO-
JIOB UCCIIEIOBaHUs MOYBEHHOI'O IUIOJOPOJUS U MPOTYKIMOHHOIO IMpO-
1ecca arpoUTOIICHO30B; BiIaaeeT (parMeHTapHO HABBIKAMHU  BBINOJ-
HeHMsI 1a00paTOpHOIl pabOTHI , TOIBKO MOJIOBHHA JIAOOPATOPHON pabOTHI
MPOBE/ICHA CAMOCTOATENBHO , COBEPIIAET OMMOKH B TIpaBWIIAX TeX-
HUKHU 0€30MacHOCTH paboThl B 1aOOpaTOPHUH, NIPH MPOBEACHUU SKCIIEPH-
MEHTa JONYIICHbl OIMMOKH , BBIBOABI HE TOYHBIC WU HE TIyOOKHE,
oopmienre paboThl HETIOJIHOE.

HECYAOBJETBOPUTEIBbHO

oOyyJaronuics:

He 3HAaeT: MPUHIUIHUAILHOTO YCTPOHWCTBA COBPEMEHHBIX MPUOOPOB IS
PErucCTpai aHAJIMTHYCCKHUX CHUTHAJIOB B PA3JIMUYHBIX MCTOJAaX aHaJIM3a,
METpPO-JIOTUYECKHUE XAPAKTEPUCTHUKH COBPEMEHHOTO aHaJIHUTHYECKOTO
000py/IOBaHUsT — BOCITPOU3BOIUMOCTD, TOYHOCTb, ITPEIeT OOHAPYKCHHSI,
OCHOBbBI XEMOMECTPHUKH — COBPEMCHHBIC ACIICKTbBI oOecrieueHnss U KOH-
TPOJISl KAYeCTBA MHCTPYMEHTAIBHBIX METOJIOB aHAIIN3a, 4 TAK)KE HEe 3HAeT
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MaTtepuaga — —TE€OPETUYECKHE OCHOBBI COBPEMEHHBIX WHCTPYMEHTAJb-
HBIX METOJIOB MCCIICZIOBAHUS MOYB, PACTCHUH, arpPOXUMHKATOB, CEIbCKO-
XO035IICTBEHHON MPOAYKIIUU, COBPEMEHHOE COCTOSIHUE M TEHICHIIMH pa3-
BUTHUSI UHCTPYMEHTAJIBHBIX METOJIOB MCCIIEIOBAaHUSI—aBTOMATHU3ALINsA, Ma-
TEeMaTU3alus, MUHHATIOPU3AIHA, TIEPEX0]l K MHOTOKOMIIOHEHTHOMY aHa-
U3y, CO3JJaHNe CEHCOPHBIX YCTPOUCTB, HE 3HAET METOAMK IMPoOooTOOpa
U pOOOIIOATOTOBKH OCHOBHBIX OOBEKTOB aHallM3a —0YB, PACTEHU, ar-
POXHMMHUKATOB, HE 3HAET MPAKTUKHU MPUMEHEHHUS MaTepuania , B polecce
npoBeeHus: 1a0b0opaTOpHON pabOThI CTYACHT JIOMYCKall CYIIECTBEHHBIC
OLIMOKH, KOTOPbIE MPUBEIN K HEBEPHOMY PE3yJIbTaTy, HE 3HAET HOPMBI U
npasuia Th, 6e3rpaMoTHO, HE TOYHO O(POPMHUII OTUET IO HKCHEPUMEHTY,
- He yMeeT 000CHOBAaHHO BBIOMPATh HHCTPYMEHTAJILHBIM METO/I aHalIn3a
B COOTBETCTBHUH C 33J]auaMH U KOHIIEHTpPAIlMEH aHaIuTa B 00BEKTax Mc-
CJIEIOBAHMSI, €r0 arperaTHbIM COCTOSIHUEM U MaTpUYHOU OCHOBOH, He
yMEeT MPOBOANTH U3MEPEHUS AHATUTUIECKUX CUTHAJIOB HA COBPEMEH-
HOM 000PYJIOBaHUH U METPOJIOTHYECKYI0 00pabOTKy pe3ysbTaToB H3Me-
PEHMIA, OLIEHUBATH €€ JOCTOBEPHOCTh, TOYHOCTH, PABUIBHOCTD , A TaK-
*e He C(OPMHUPOBAHHO YMEHHUE — OCYIIECTBISATH IP0oO00TOOp U Mpo6o-
MOJITOTOBKY aHAJINTA B COOTBETCTBUHU C TPEOOBAHUSIMHU HHCTPYMEHTAIIb-
HOTO METOJa U KOHKPETHOW METOJUKM aHalln3a, He YMEeT MPOBOJUTH
HKCIEPUMEHTAIbHBIE UCCIIEIOBAHUS IOYBEHHBIX M PACTUTEIBHBIX 00pa3-
1IOB, arpOXMMHUYECKUX CPEACTB Ha COBPEMEHHOM O0OPYIOBaHHH, HE
yMeeT NMPUHUMATh Ha OCHOBE aHAJIN3a PE3YJIbTaTOB U3MEPEHUH COIMAIb-
HO 3HAQYHUMBIE PEIICHUS 0 YIYYIIEHHUIO IJI0JOPOIUs MOYB, ONTUMU3AINH
MUTAHUS ¥ IOBBIICHUST TPOIYKTUBHOCTH M Ka4eCTBa arpo(puTOIEeHO30B,
C YYETOM OXpaHbI MPUPOBI ; HE YMEET CaMOCTOSATEIbHO BHITIOTHUTD
HKCHEPUMEHT, CIENaTh 10 Jab0paTOPHOH paboTe COOTBETCTBYIOIIUE
HaOJI0/ICHUS ¥ BBIBOIbI, HE COOIIIOIAeT MpaBuila TEXHUKU 0€30MaCHOCTH
B 1aboparopuu.

- He BJIaJieeT HABBIKAMHU: YTEHUS U OICHKU JaHHBIX / PEe3yJabTaToOB /
JTOKYMEHTOB / cBefieHHH / MH(OpMAIMK - OCHOBaMH NPUHIMITHAIBHBIX
YCTPONCTB COBPEMEHHBIX aHAJUTUYECKUX MPUOOPOB, CIOCOOaMM peru-
CTpallii aHAIUTHYECKUX CHUTHAJIOB HA COBPEMEHHOM O0OpYIOBaHHH, HE
BJIaJIe€T HaBBIKAMHU HCIOJIb30BAHUS METOJUK XEMOMETPHUKHU JUId 00pa-
OOTKHM pe3yabTaTOB M3MEPEHHM, OIIEHKH WX JOCTOBEPHOCTH M obecrede-
HUS KauecTBa pe3yJbTaTOB aHAIM3a, a TaKKe HE BIJIAJeeT HaBBIKAMU
npobooTdbopa U MPOOOMOATOTOBKM  OOpa3IOB MOYB U CEIHCKOXO3si-
CTBEHHBIX pAacTeHUH, OOBEKTOB OKpY’Karollled cpenbl, arpOXMMUKATOB,
croco0amMu YIpaBJIeHHS XUMHUYECKUX PEaKIUil ¥ TPOIIECCOB, JISKAIINX B
OCHOBE MHCTPYMEHTAJIbHBIX METOJIOB aHAJIM3a JJIS MOJy4YEeHUS MAaKCH-
MaJIBHOTO BBIXO/1a aHATUTHUECKOW (POPMBI OIpeIeIieMbIX KOMIIOHEHTOB,
HE BJIQZICET HaBBIKAMHU OCYILIECTBIEHHS HMHCTPYMEHTAJIbHBIX METO/I0B
WCCIIEIOBAaHMSI TIOYBEHHOTO TUIOMOPOJUS W MPOAYKIIMOHHOTO TIpoliecca
arpo()uTOLIEHO30B , HE BJIaJI€€T HAaBBIKAMU BBINOJIHEHUS J1aOOpaTOPHOH
paboThl , B Mpollecce MPOBEACHUS J1abOpaTOpHOW pabOThl  JTOMYIIEHBI
CYIIECTBEHHBIE OIIMOKH, KOTOPBIE IPUBEIHN K HEBEPHOMY pe3yJIbTaTy, HE
BJIaJIe€T HaBBIKAaMH COOJIOJICHUST HOPM W MPaBWJI TEXHUKH O€30IacHo-
CTH , a TaKXKe T'PaMOTHOTO O(GOPMIICHHS PE3yJIbTaTOB SKCIEPUMEHTa U
MOJITOTOBKH BEIBOJIOB.

4.2.4, Kputepum o1leHKH /1€JI0BOI UIPbI
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[Ipu BBIMOTHEHUU ACIOBOM UTPHI 00yYarOIUNCA J1EMOHCTPUPYET:

- 3HAHHUA: TPUHLIUIHAATBHOTO YCTPOMCTBA COBPEMEHHBIX MPUOOPOB JIJIsi PErUCTpaLUU
AHATUTUYECKUX CUTHAJIOB B PA3JIMYHBIX METOJIAX aHAIIM3a, METPOJIOTMUYECKUE XapaKTe-
PUCTUKH COBPEMEHHOT'O aHAJUTHYECKOTO 00O0pYIOBaHUS -BOCIPOU3BOAUMOCTb, TOY-
HOCTb, TIpefie] OOHApPYKEHHS, OCHOBbl XEMOMETPUKU — COBPEMEHHBIE aCIEKThI 00ec-
MEYEHUS U KOHTPOJISI KAUeCTBA HHCTPYMEHTAIBHBIX METOJOB aHAJIN3a , 3HAHME MaTe-
puana — —TEOpPETUYECKUE OCHOBBI COBPEMEHHBIX MHCTPYMEHTAJIBHBIX METOIOB UCCIIE-
JIOBAHUS MTOYB, PACTEHHUM, arPOXUMHKATOB, CEIILCKOXO3MCTBEHHON NPOIYKIUH, COBpE-
MEHHOE COCTOSIHUE W TEHJCHIIMM Pa3BUTHS MHCTPYMEHTAJIbHBIX METOJOB HCCIEOBa-
HUS—aBTOMATHU3AIMsl, MaTeMaTu3alus, MUHUATIOpU3AIUS, IEPEeX0J] K MHOTOKOMIIO-
HEHTHOMY aHaJu3y, CO3JJaHHE CEHCOPHBIX YCTPOWCTB, 3HAHMSA METOAMK MpoOooTOOpa
U MPOOONOATrOTOBKM OCHOBHBIX OOBEKTOB aHaM3a —I10YB, PACTEHUH, arpOXHUMHKATOB,
3HAHMA NPAKTUKA MPUMEHEHUs MaTepHualia, CaMOCTOATENbHO, MPABWIBHO , C yYETOM
HOPM M IIPaBWJI TEXHUKU O€30MaCHOCTH MPOBOJUT 3KCIEPUMEHTAIBHYIO YaCTh 3aJaHUN
UTPBI, TOCJIENI0BATEIbHO, YETKO M JIOTUYHO HM3JIaraeT pe3yJbTaThl HKCIIEPUMEHTA, XO-
pOILIO OPUEHTHPYETCS B MaTepHualie, 3HaeT MPaBUJIbHbIE OTBETHI Ha BCE BOMPOCHI MpPHU
YCTHOM 3alllUTe BHIBOJIOB 3aJ]aHUsl JCJIOBON UTPHI,

- YMEHHUSI. apTyMEHTUPOBAHHO BBHIOMPATh HHCTPYMEHTAJIBHBIN METOJ] aHajlu3a B COOT-
BETCTBHUHM C 33JjadyaMH U KOHIIEHTpAIMEel aHamuTa B 00bEKTaX MCCIIEAOBAHMS, €ro arpe-
raTHBIM COCTOSIHUEM W MaTPUYHON OCHOBOM, yMeeT IIPOBOJIUTH U3MEPECHUS aHATUTHYEC-
CKHX CUTHAJIOB Ha COBPEMEHHOM O0OOPYJOBAaHUU U METPOJOTHYECKYIO 00pabOTKy pe-
3yJIbTaTOB M3MEPEHUH, OIIEHUBATh €€ JOCTOBEPHOCTh, TOUHOCTH, MPABUIBLHOCTH, a
TaK)kK€ yYMEHHe — OCYIIECTBIATh MPOOOOTOOP M MPOOONOATrOTOBKY aHalIUTa B COOT-
BETCTBUH C TPECOOBAHUSIMU WHCTPYMEHTAILHOTO METO/Ia 1 KOHKPETHOW METOJIMKHM aHa-
JM3a, yMEET TPOBOJUTH SKCIEPUMEHTAIbHBIE UCCIIEOBAHUS IOYBEHHBIX U PACTUTENb-
HbIX O0Opa3loB, arpOXMMHUYECKHUX CPEJCTB Ha COBPEMEHHOM OOOpYJOBAHHH, yMeeT
MPUHUMATh Ha OCHOBE aHaJIu3a pe3yJbTaTOB U3MEPEHUN COLMAIbHO 3HAYUMBIE pellie-
HUS TI0 YIYYIICHUIO TUIOAOPOINS TI0UB, ONITUMH3AIIAN MUTAHMS U TTOBBIIIICHHS TTPOTYK-
TUBHOCTH U KauecTBa arpo(PUTOIIEHO30B, C YUETOM OXPaHbl IPUPOLI ; OOyYaIOIIUIACST
MpaBUJILHO, OE30ITMO0YHO ¢ COOIOIEHHEM HOPM TEXHUKHU O€30MacHOCTH yMeeT IIpo-
BECTH JKCIIEPUMEHT B MPOLECCE PELIEHUS BONPOCOB WIPBI U MOATOTOBKH K JEJIOBOI
Urpe, cAeNaTh rIyOOKue, JIOTUYHbIE U MPABWIbHBIE BBIBOJIBI MO PE3YJIbTaTaM dKCIEPH-
MEHTAa, B IPOLIECCE JIETOBOM UTPHl YMEET OCYIIECTBIIAThH COBMECTHYIO JEATEIBHOCTD B
Tpynme ¢ IeNibio perieHus MpoPecCUuOHATbHO-OPUEHTUPOBAHHBIX 33724, yMeeT aHaJIH-
3UpOBaTh W peElIaTh TUIMYHBIE MPOU3BOACTBEHHBIC 3a/1a4l, YMEET apTyMEHTUPOBAHO
MIPEACTABUTH U 3alTUTUTH TIOJyYCHHBIE PE3yJIbTATHI,

- BJIaJIeHHe HABBIKAMM: YTECHMS U OLICHKU JTAHHBIX / pe3yJbTaTOB / TOKYMEHTOB / CBe-
neHult / nHpOpMaIM — OCHOBAMH TPUHIIMITHAIBHBIX YCTPOHCTB COBPEMEHHBIX aHAIIH-
TUYECKUX TpUOOPOB, CIOCOOAMU PETUCTPAlMU AHAIUTHUYECKHMX CUTHAJIOB Ha COBpE-
MEHHOM O0OpYAOBaHHH, B MOJHOM 00beMe BJiaJleeT HABBIKAMM HCIIOJIb30BAHUS ME-
TOAMK XEMOMETPUKH JIJIs1 00pabOTKU PE3yNbTaTOB U3MEPEHUMN, OLIEHKHU UX JIOCTOBEPHO-
CTU M OOecreueHHs] KauecTBa pe3ysbTaTOB aHAM3a, a Takxke BJajaeeT chopMHUpO-
BAHHBIMH HABBIKAMHU TIPOO00TOOpA M MPOOOMOATOTOBKHA OOPA3IOB MOYB U CEITBCKO-
XO3STUCTBEHHBIX PACTEHUM, arpOXUMHUKATOB, CIIOCOOAMU YIIPaBICHUS XUMHUUYECKHUX pe-
aKIMHA ¥ TIPOIECCOB, JISKAIIUX B OCHOBE MHCTPYMEHTAIBHBIX METOJ/IOB aHAJIM3A JIJIS 110-
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JYy4YEHUs] MaKCUMAaJbHOTO BBIXOJA AHAIMTUYECKOU (DOPMBI OMpenesieMblX KOMIOHEH-
TOB, BJIaJieeT HABBIKAMM OCYILIECTBJICHUSI HHCTPYMEHTAJIbHBIX METOJOB UCCIENO0BA-
HUSI TOYBEHHOTO TUIOA0POIMS U MPOYKIIMOHHOTO IIpoliecca arpo(pUTOLEHO30B ;
BJIa/ieeT HABBIKAMM BBITIOJHEHHUS HKCIIEPUMEHTA NIPU PEIICHUH MPOOJIEMBbI, MOCTaB-
JIEHHOW B JIEJIOBOM WIrpe, BIAJECET HABbIKAMU MOATOTOBKH BBIBOJOB IO PE3YJIbTATaM
AKCIIEPUMEHTA, MTyOJUYHOTO BBICTYIUICHUS MO MPEACTABICHUIO U 3aIUTE MOJIYYEHHBIX
pEe3yJAbTAaTOB pelieHrs MNpoOJIeM , TOCTABICHHBIX B JICJIOBOM UTpPE, BJaJeeT HABbIKA-
MM 3a]1aBaTh BOIPOCHI, CBUACTEIHCTBYIOIINE O €T0 TITyO0KOi mpopaboTKe TEMBI Jeo-
BOUW UTPHI, IPU 3TOM CaM aKTUBHO Y4acCTBYET B OTBETaX Ha JPYIrHe BOMPOCHI, apryMeH-
TUPOBAHO JIOKA3bIBAET CBOIO TOUKY 3PEHUSI.

Kpurtepum oueHKu y4acTus B 1eJI0BOM Urpe

OTJIMYHO oOy4aronuics AeMOHCTPUPYET:

- 3HaHMsl: IPUHLMIINAIBHOTO YCTPOIICTBA COBPEMEHHBIX IPHOOPOB IS
perucTpai aHAJIMTHUYCCKHUX CHUTHAJIOB B PA3JIMUYHBIX MCTOAAaX aHaJIM3a,
METPOJIOTUYECKUE XaPAKTEPUCTHKH COBPEMEHHOTO aHAJIUTHYECKOTO
000pyI0BaHUS -BOCIPOM3BOAUMOCTh, TOYHOCTD, TIPEeNl OOHApPYKEHHUS,
OCHOBBI XEMOMETPHKH — COBPEMEHHBIE aCHEKThl OOecrieueHHs M KOH-
TPOJISl Ka4eCTBa MHCTPYMEHTAIBHBIX METOJIOB aHANIN3a, 3HAHUE MaTepH-
ajla — —TCOPCTUUCCKHUEC OCHOBbBI COBPCMCHHBIX MHCTPYMCHTAJIbHBIX MC-
TOZIOB MCCJICOBAaHMs II0YB, PACTEHUH, arpOXMMHUKATOB, CEIbCKOXO3Si-
CTBEHHOM MpoaAyYKIHHU, COBPEMCHHOC COCTOAHHUEC W TCHACHUWUN Pa3BUTUSA
MHCTPYMEHTAJIBHBIX METOJIOB UCCIIEIOBAHUI—aBTOMATH3aIINs, MaTeMaTH-
3a1ud, MHUHHUATIOpU3anuda, Mnepexold K MHOIOKOMIIOHCHTHOMY aHAaJIu3y,
CO3JJaHUE CEHCOPHBIX YCTPOMCTB, 3HAHUS METOIUK MPoO00TOOpa U Mpo-
OOIOArOTOBKM OCHOBHBIX OOBEKTOB aHallM3a —I10YB, PACTEHUI, arpoXu-
MHKaTOB, 3HAaHHs NMPAKTUKU TPHUMEHEHUS Marepualia, CaMOCTOSTEIbHO,
MMpaBHUJIbHO, C YUCTOM HOPM U IMPaBHUII TCXHUKHU 0e30MmacHOCTH IMPOBOAUT
HKCHEPUMEHTAIbHYIO YacTh 33JJaHUN WUIPBI, IOCIEI0BATEIbHO, YETKO U
JIOTHYHO M3JIaraeT pe3ysIbTaThl IKCIIEPUMEHTA, XOPOIIIO OPUEHTHPYETCS B
MaTepuaie, 3HaeT IPaBUIbHbIE OTBETHI Ha BCE BOIPOCH! NMPU YCTHOM 3a-
IIMATE BHIBOJOB 33JIaHUS JEJT0BOM UTPBHI,

- YMEHM$l: apryMEHTHPOBAHHO BbIOMPATh MHCTPYMEHTAJIbHBI METO[
aHaJiM3a B COOTBETCTBHUH C 33JauaMH M KOHIIEHTpalHel aHaluTa B 00b-
€KTaX HCCIIEZIOBAaHUs, €0 arperaTHbIM COCTOSIHUEM U MaTPUYHOM OCHO-
BOfI, YMEET NPOBOJUTH U3MCPCHUA aHAJIUTUYCCKUX CUTHAJIOB Ha COBpPEC-
MEHHOM OOOpYJOBaHUU U METPOJOTMUYECKYI0 00pabOTKy pe3ysbTaToB
W3MEpPEHH, OLIEHUBATh €€ JOCTOBEPHOCTh, TOUHOCTh, TPABWJIBHOCTh, a
TaKXKe yMEHHE — OCYILECTBJIATh MPOoOOOTOOP U MPOOOMOATOTOBKY aHa-
JJUuTa B COOTBETCTBHU C Tp€6OBaHI/I$IMI/I HHCTPYMCHTAJIbHOTO MCTOAA U
KOHKPETHOW METOAMKHM aHaju3a, YMEET IPOBOAUThH 3KCIIEPUMEHTAIb-
HBIC HMCCJIICOOBAHUA ITOYBCHHBIX M PACTHUTCIIBHBIX O6p33HOB, arpoxuMun-
YEeCKHX CPEICTB Ha COBPEMEHHOM O0OPYAOBaHHM, YMEET NMPUHUMATh Ha
OCHOBE aHAJIN3a PE3yJIbTaTOB U3MEPEHUI COIMAILHO 3HAYUMBIE PEIICHUS
MO yAYYIIEHHUIO IMJIOJOPOAMS MOYB, ONTUMHU3ALUKM MUTAHUS M TOBBIIIE-
HUS TIPOYKTUBHOCTH M KauecTBa arpO(QHUTOICHO30B, C YIETOM OXpaHbI
NPUPOJBI;, CTYACHT MPaBHIbHO, 0€30IIMO0YHO C COONIOEHHUEM HOPM
TEeXHUKH 0€30MTaCHOCTH yMEEeT IIPOBECTH OSKCIEPHUMEHT B IpOIecce pe-
IIIEHUs] BOIIPOCOB HUTIPHI M MOATOTOBKH K JICJIOBOW UIpe, CleNaTh IiIy0o-
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KM€, JJOTUYHbIE U MPaBUJIbHBIE BBIBOJIBI 110 PE3yIbTaTaM dKCIIEPUMEHTA, B
Mpo1iecce AENOBOM HUIPbl YMEET OCYHIECTBISTH COBMECTHYIO JIE€ATEIIb-
HOCTb B TPYIIIE C LENbI0 petieHus MpodecCHOHaTbHO-OpPUEHTUPOBAHHBIX
3a/1a4, yMEeT aHAJIM3UPOBaTh W PEIIaTh TUIMYHbBIC MPOU3BOJICTBEHHbBIC
3a/1a4M, yMeeT apryMEHTHUPOBAHO MPEICTABUTh U 3AIIUTUTH MOTYYECHHbBIE

pe3yJbTaThI,
- BJIaJleHHe HABBIKAMM YTCHHUS U OLECHKH JaHHBIX / pe3yIbTaTOB / JOKY-
MEHTOB / cBefeHUH / WHPOpPMAUM — OCHOBAMHU NPUHIMITHAIBHBIX

YCTPOMCTB COBPEMEHHBIX aHAJIMTHYECKUX HPHOOPOB, criocodaMu peru-
CTpallM¥ aHAIMTHYECKUX CHTHAJIOB Ha COBPEMEHHOM OO0OpYJIOBaHHH, B
HOJIHOM 00BeMe BIIa[IeeT HABBIKAMH HCIIOJIb30BAHMUS METOIUK XEMOMET-
pHKH Ui 00pabOTKH pe3yJIbTaTOB M3MEPEHUil, OLIEHKH MX JOCTOBEPHO-
CTH M OOECIICUCHHMsI KauecTBa Pe3yJIbTATOB aHAIM3a, a TaKXKe BiajeeT
c(OPMHPOBAHHBIMU HaBBIKAMU TMPOO00TOOpaA U MPOOOIOATOTOBKH 00-
Pa3LOB IOYB U CEILCKOXO3SMCTBEHHBIX PACTCHHH, arPOXUMHUKATOB, CIIO-
co0aM¥ ynpaBJICHUs] XAMUYECKUX PEAKLUi 1 MPOIECCOB, JICKAIIUX B OC-
HOBE HMHCTPYMEHTAJIBHBIX METOJOB aHAlM3a JUIS IOJY4YEHHS MaKCH-
MaJIbHOTO BBIX0JIa AaHATUTHYECKOM (POPMBI OIpeIeIsIeMbIX KOMIIOHCHTOB,
BJIJICCT HABBIKAMH OCYILECCTBICHUS HHCTPYMEHTAIBHBIX METOJOB HC-
ClIeJOBa-HUS IOYBEHHOT'O TUIOAOPOMS U MPOIYKIIHOHHOTO IIpoIiecca ar-
pPOGHTO-1ICHO30B, BJIaJCeT HABBIKAMU BBIIOJHEHHS SKCIICPUMEHTa PU
pELICHUU MPOOJIEMBI, TIOCTABICHHON B JICJIOBOM UTpe, BIaJeeT HaBbIKa-
MH [OJOTOBKM BBIBOJOB 10 PE3yJIbTaTaM IKCICPHUMEHTA, MyOIHMYHOTO
BBICTYIUICHHS [0 TPEACTABICHUIO W 3alUTE TOJYYCHHBIX PE3yIbTaTOB
pelieHus: npo0ieM , MOCTaBICHHBIX B JICJIOBOM UTPe, BIaJeeT HaBbIKAMH
3a/1aBaTh BOIIPOCHI, CBHJCTEILCTBYIOIINE O €ro IIyOOKOH HpopaboTke
TEMBbI JICJIOBOW WMIPBI, TP 3TOM CaM aKTHBHO Y4aCTBYET B OTBETax Ha
APYTUe BOIIPOCHI, apryMEHTHPOBAHO JI0KA3bIBACT CBOO TOUKY 3PCHHSL.

XOpo1Io

oOydJarouuics 1eMOHCTPUPYET:

- 3HAHMA: TPUHIHUIIHMATBHOTO YCTPOUCTBA COBPEMEHHBIX MPUOOPOB IS
PErucCTpai aHaJIUTUYCCKUX CUTHAJIOB B Pa3JIMYHBIX MCTOJAaX aHajlin3a,
METPOJIOTHYECKHE XapaKTePUCTHKU COBPEMEHHOT'O aHATUTUYECKOTO
000pYyIOBaHUS -BOCIIPOU3BOIUMOCTH, TOYHOCTb, TIPEJIe] OOHAPYKEHUS,
OCHOBBI XEMOMETPHKHU — COBPEMEHHbBIE aCIIEKThI 00€CIIeYeHUST U KOH-
TPOJIS KAUeCTBAa MHCTPYMEHTAIBHBIX METOJIOB aHAJN3a, B JIOCTATOYHO
MOJTHOM 00bEeMe 3HAHHS MaTepralia — —TeOPETUIECKHE OCHOBHI COBpE-
MEHHBIX HHCTPYMEHTAJIbHBIX METOJIOB UCCIIEIOBAHUS TIOYB, PACTECHUA,
arpoOXMMHUKATOB, CEITLCKOXO3SIMICTBEHHON MPOIYKIINU, COBPEMEHHOE CO-
CTOSIHUE U TeHJICHIIUU Pa3BUTUS UHCTPYMEHTAIBHBIX METOIOB UCCIIEN0-
BaHUA—aBTOMAaTHU3alWA, MaTEMAaTHU3allUuA, MUHHUATIOpU3alus, Nepexo K
MHOTOKOMIIOHEHTHOMY aHallu3y, CO3/IaHuEe CEHCOPHBIX YCTPOUCTB, J10-
CTAaTOYHO FJ'IY6OK0€ 3HAHUC MPAKTHKU IIPUMCHCHUA MaT€pHrajia, HO HC
BCE ATaIbl SKCIIEPUMEHTAIBHON PaOOTHI MO AETOBOM UTPE BBHIMOTHEHBI
CaMOCTOSITEIILHO, YaCTHYHO IPU PYKOBOJICTBE MPEIIoAaBaTess Win ¢ 1-2
MOTPEIIHOCTSIMH B COOJTIO/ICHUU HOPM H MIPaBWJI TEXHUKHU 0€30MacHOCTH,
XOPOIIO OPHEHTHPYETCS B MaTeprale, MOCIeA0BaTEIEHO U JIOTUYHO H3-
JlaraeT pe3yJIbTaThl SKCIICPUMEHTA TIPH YCTHOM 3alllUTe BBIBOJIOB 3/ IaHUS
JIEIIOBOM UTPBI, OJHAKO 3aTPYAHSIETCS C OTBETOM IPU BUJOU3MEHEHUH
BOTIpOCa,

- YMEHHSsI: BIIOJIHE apTryMEHTHPOBAHHO BBIOMpPATh WHCTPYMEHTAIbHBIM
METOJI aHaJIN3a B COOTBETCTBHH C 33J]Ja4aMU U KOHIICHTpAIlMEH aHaTuTa B
00BEKTaX MCCIIECOBAHMSI, €T0 arperaTHbIM COCTOSIHUEM M MaTPUYHON OC-
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HOBOM, yMeeT NMPOBOIUTHh M3MEPEHHS AHATUTHYECKHX CHUTHAJIOB Ha CO-
BPEMEHHOM 000OpPYIOBaHUU U METPOJIOTHUECKYIO 00pabOTKY pe3yIbTaToB
M3MEpPEHHH, OIICHUBATh €€ JIOCTOBEPHOCTh, TOYHOCTbD, MPABMIIBHOCTD, a
TaKOKEe B JI0CTATOYHO MOJHOM 00BME YMEHHE OCYILIECTBIISATH IPOOOOTOOD
U MPOOOMOATOTOBKY aHAINTa B COOTBETCTBUH C TPEOOBAHUSMH MHCTPY-
MEHTaJILHOTO METO/1a ¥ KOHKPETHOH METOJIMKU aHaju3a, chopMUpOBaHbI
YMEHHS TIPOBOJIUTH AKCIIEPUMEHTAIBHBIC HCCIIEIOBAHUS MMOYBCHHBIX W
pacTUTENBHBIX O00pPa3loB, arpOXMMUYECKHX CPEICTB HA COBPEMEHHOM
000pyIOBaHUM, yMEET NPUHUMATh HAa OCHOBE aHAJIM3a PE3yJIbTAaTOB U3-
MEpPEHUIl COIMAJIbHO 3HAYMMBIC PELICHUS MO YIYYIIEHUIO TUIOIOPOIUS
MOYB, ONTHMHU3AIMU MUTAHUS ¥ TOBBIIICHUS NPOJYKTHB-HOCTH U Kade-
CTBa arpo(UTOEHO30B, C YUETOM OXpaHbI MIPUPOJIBI ; YMEET IPOBECTU
HKCIIEPUMEHT B IPOLIECCE PELICHHUS BOIPOCOB UIPHI U MIOATOTOBKH K JIe-
JIOBOM UTpe, HO YaCTMYHO MPH MMOMOIIH IPENnoaBaTessi, yMeeT CIeNIaTh
0 SKCIIEPUMEHTAIILHOM paboTe COOTBETCTBYIOIIME HAOIIOACHUS U BbI-
BOJIBI, HO 0€3 y4eTa NpaBHJI TEXHUKH 0O€30IaCHOCTH, B MPOLECCE JEI0-
BOW UTPBI yMEET B JOCTATOYHO IOJIHOM 00BEME OCYILECTBISITH COBMECT-
HYIO JIEITENbHOCTh B TPYIIE CTYIEHTOB C LENbI0 pemeHus npodeccro-
HaJIbHO-OPUEHTUPOBAHHBIX 33/1a4, yMEET aHAM3UPOBATh U pEIIaTh TH-
MUYHBIC MMPOU3BOACTBEHHBIC 33Jaul, HO JIOMYCKAaeT 1-2 MOTpemHocTH B
apryMEHTallu¥ CBOMX PE3YJIbTAaTOB MM TOUYKH 3PECHUS,

- BJIaJIeHHe HABBIKAMM: YTCHHS M OIICHKH JaHHBIX / pe3yabTaToB / J0-
KyMEHTOB / cBefieHWH / MH(OpMaluu — OCHOBaMH IMPHHIMITHAIBHBIX
YCTPOHCTB COBPEMEHHBIX AHAJTUTUYECKHX MPUOOPOB, CIIOCOOAMH pEru-
CTpalli¥ aHAIUTUYECKUX CHTHAJIOB Ha COBPEMEHHOM OOOpYIOBaHWH, B
MOJTHOM 00BbEMe BIIA/ICET HABBIKAMU HCIIOJIb30BAHHS METOJUK XEMOMET-
pUKH a1t 00pabOTKU Pe3yIbTaTOB M3MEPEHMI, OLIEHKH X JIOCTOBEPHO-
cT W oOecrieuyeHHsI KauecTBa Pe3yJbTaTOB aHAIW3a, a TaKKe BIaJeeT
JOCTaTOYHO C(OPMHUPOBAHHBIMUA HaBBIKAMU TP0000TOOpa U MpoOOIo -
TOTOBKM OOpas3IOB IOYB U CEIBbCKOXO3SIMCTBEHHBIX PAaCTEHUI, arpoxu-
MHUKAaTOB, CIOCOOAMH YIPAaBICHUS XMUMHUYECKHX PEaKIUil M IMPOIECCOB,
JIeKAIIUX B OCHOBE MHCTPYMEHTAJIBHBIX METO/OB aHAIN3a JUIs MOIyde-
HUS MaKCHUMAaJbHOTO BBIXOJ[A AaHAIUTHUECKOW (OPMBI OIMpPEessieMbIX
KOMIIOHEHTOB, BJIa/Ie€T HAaBBIKAMHU OCYILECTBJIEHUS HMHCTPYMEHTAJIbHBIX
METOZIOB HMCCIICIOBAaHUS TIOYBEHHOTO TUIOJOPOJHS M TPOTYKIMOHHOTO
nporecca arpo(uTOLEHO30B; BIa/leeT HaBbIKAMM  BBIMOJIHEHUS 3KCIIe-
PUMEHTAIBHOW pPa0OTHI , HO HE BCE JTallbl JICIOBOW MTPHI TPOBEICHBI
CaMOCTOSITENIBHO IO MpaBHJIaM TEXHUKH 0€30MacHOCTH paboThl B Jia-
OopaTopuu, MpH MPOBEACHUU KCIIEPUMEHTA JIOMYIICHBl HECYIIeCTBEH-
HbIe OIIMOKH B X0Ji€ PabOThl, UMEIOTCS HETOYHOCTH B O(hOPMIIEHUH pa-
OOTHI, CTYJICHT BJIaJi€eT HABBIKAMU ITyOJMYHOTO BBICTYIUICHUS TI0 TIPEJI-
CTaBJICHUIO M 3alllUTe IOJIyYEHHBIX pEe3yJbTaTOB pEIICHUs MpobieM ,
MOCTaBJICHHBIX B JEJOBOH WIrpe, CTYACHT BJaJleeT HAaBBIKAMH 3a/1aBaTh
BOINPOCHI, CBUJIETEIbCTBYIOIINE O €r0 MPOPadOTKE TEMBI JEIOBOM UTPHI,
MIPH ATOM caM HE JOCTAaTOYHO aKTHBHO y4acCTBYET B OTBETaX Ha JPyTue
BOMPOCHI, TPU apryMEHTALlMU CBOEH TOUKH 3peHHs COBEpIIAET HeCyllle-
CTBEHHBIE TTOTPEITHOCTH ,

YA0BJE€TBOPUTECJIbHO

00y4aromuicst JEMOHCTPUPYET:

He MOJIHble 3HAHUA: [PUHIUIHAIBHOTO YCTPOMCTBA COBPEMEHHBIX
puOOPOB JJIST PETUCTPALIMM AHATUTUYECKUX CUTHAIOB B PA3IUYHBIX Me-
TOJAX aHaJIu3a, METPOJIOIMYECKHE XapAKTEPUCTUKH COBPEMEHHOI'O aHa-
JUTUYECKOTO O0OPYIOBaHUSI -BOCIPOM3BOJUMOCTb, TOYHOCTh, Mpeel
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oOHapyKeHHsI, OCHOBbl XEMOMETPHUKH — COBPEMEHHBIE acleKThl obecre-
YeHHs] U KOHTPOJIS KauecTBa MHCTPYMEHTAIbHBIX METOJOB aHallu3a, He
JIOCTaTOYHO IIOJIHBIE 3HAHUS MaTepuaja —TEOPETHYECKHE OCHOBBI CO-
BPEMEHHBIX HHCTPYMEHTAJIbHBIX METOJOB HCCJIEIOBaHHUS IOYB, pacTe-
HHM, arpOXUMUKATOB, CEIbCKOXO35IMCTBEHHON MPOIYKIIMU, COBPEMEHHOE
COCTOSIHUE U TEHJICHUUU PA3BUTUS MHCTPY-MEHTAJIbHBIX METO/JOB HCCIIe-
JIOBaHMSI—aBTOMAaTHU3allKs, MaTEMaTU3alUsl, MUHUATIOpU3alUsl, IEpEX0] K
MHOTOKOMIIOHEHTHOMY aHaJM3y, CO3JIJaHUE CEHCOPHBIX YCTpPOICTB, HE
riyOOKHe 3HaHUS METOIUK MPoO0ooTOOpa M MpoOOIOArOTOBKH OCHOBHBIX
00BEKTOB aHaMu3a —I10YB, PACTEHUN, arpOXUMHUKATOB,, (hparMeHTapHbIE
3HAaHUS TPAKTHKH MPUMEHEHUS MaTepuania- SKCIepUMEHTaIbHas pabo-
Ta 110 JEJIOBOM UTpE BBINOJIHEHA CAaMOCTOSITEIILHO HAMOJIOBUHY WU J0-
MyIIeHa CYIIECTBEHHAs OIMMOKa B NMPOBEACHUM SKCIIEPUMEHTa HIU HE
3HAeT TEXHUKH O€30MacHOCTH U HE COOJIIO/IaeT ee MpaBuia, ciabo opu-
EHTUPYETCS B MaTepuaje JeJI0BOM UIPhl, HE 3HAET IPABWIBHBIX OTBETOB
Ha sl BOMPOCOB IPH 3aIUTE PE3yJIbTaTOB JEIOBON UTPHI,

- yMeeT B HeJOCTATOYHO MOJHOM 00beMe: apryMEHTUPOBAHHO BBHIOH-
paTh UHCTPYMEHTAIIbHBIN METOJI aHajn3a B COOTBETCTBUU C 3a/la4yaMH U
KOHLIEHTpalMel aHaJIWTa B OOBEKTaX MCCIEIOBAHUSA, €r0 arperaTHbIM
COCTOSTHUEM W MATPUYHON OCHOBOH, (pparMEeHTapHO yMeeT MPOBOJUTH
M3MEpEHUs aHATUTUYECKUX CUTHAJIOB HA COBPEMEHHOM 00OPYJOBaHUM U
METPOJIOTHYECKYI0 00paboTKy pe3ylbTaTOB M3MEPEHUM, OLIEHHWBATH €€
JIOCTOBEPHOCTb, TOYHOCTh, IPABHIIBHOCTb, a TaKXKE€ OTPAHUYEHHO YMEET
— OCYILIECTBJIATH MPOOOOTOOP U MPOOOIMOATOTOBKY aHAUTAa B COOTBET-
CTBUU C TPeOOBaHUSIMH MHCTPYMEHTAJIBHOIO METOAAa U KOHKPETHOH Me-
TOJIMKH aHajn3a, yMeeT HE B MOJIHOM 00beMe MPOBOJIUTH IKCIIEPUMEH-
TaJbHbIE MCCIIEJ0BAaHUS NOYBEHHBIX M PACTUTEIbHBIX O0pa3loB, arpo-
XUMHUYECKHUX CPEACTB HAa COBPEMEHHOM OOOPYIOBaHHH, NPUHUMATh Ha
OCHOBE aHaJIn3a pe3yJIbTaTOB U3MEPEHHUM COIMAJIbHO 3HAUUMBbIE PEIICHUS
M0 YIYYIIEHUIO TUIOAOPOIMS MOYB, ONTUMH3AIUN MMHUTAHUS U TOBBIIIE-
HUS MPOIYKTUBHOCTU U KauecTBa arpO(HUTOIIEHO30B, C YUYETOM OXpaHbI
NPUPOJBI, HE YMEEeT B IOJHOM O0bEME CaMOCTOSITENIBHO MPOBECTH
HKCHEPUMEHT M0 MpobjeMe J1eI0BOW UIPhl M CAENATh M0 SKCIEPUMEH-
TagbHOM pabOTE COOTBETCTBYIOIIUE HAOJIOACHUS M BBHIBOJBI, WIIU JIE-
JaeT UX OrpaHUYEHHBIMU , 6€3 ydeTa NpaBHila TEXHUKU O€30aCHOCTH ,
B MpOIIECCE JIEJIOBOM UIPhI HE B MOJHOM OOBEME YMEET OCYIIECTBIATh
COBMECTHYIO JI€ATEIBHOCTh B IPYIIIE CTYACHTOB C LIENbI0 PELICHUs IIPO-
(hecCHOHaIbHO-OPUEHTUPOBAHHBIX 3a/1ay, aHAJIM3UpOBaTh M pellaTh
TUIIUYHBIE IPOU3BOJCTBEHHBIE 3a/1a4M, JAOINYCKAeT CYHIECTBEHHBIE I10-
IPELIHOCTH B apTyMEHTAIlMU CBOUX PE3Y/IbTATOB WJIM TOUKU 3PEHUS,

- He B NOJHOM 00beMe BjajeeT HABBIKAMM: YTEHUS U OLCHKHU JaH-

HBIX / pe3yNbTaToB / JOKYMEHTOB / CBEJIeHHH / nHpopmanuu-

OCHOBaMH TPUHIUIHAIBHBIX YCTPONCTB COBPEMEHHBIX AHAIMTUYECKUX
puOOpPOB, croco0aMu PErucTpaluy aHATUTHYECKUX CHTHAJIOB Ha CO-
BpEeMEHHOM OOOpYyIOBaHMHM, HE B MOJHOM OObEME BIIAZCeT HaBBIKAMHU
WCIIOJIb30BaHUS METOJUK XEMOMETPUKH I 00pabOTKU pe3ylbTaToB U3-
MEpEeHUH, OIIEHKH UX JIOCTOBEPHOCTH M 00eCIIeUeHUsI KauecTBa pe3ybTa-
TOB aHajM3a, a TaKXke cj1abo BllaJieeT HaBBIKAMHU MPOOOOTOOpA U MPO-
O0NOArOTOBKM 00pa3LlOB MOYB U CENbCKOXO3IHCTBEHHBIX pacTEHUH, ar-
POXHMMHUKATOB, CIIOCOOAMU YIPABJIEHUS XUMUUYECKUX peaklUuil U Mpolec-
COB, JIeXKAalllUX B OCHOBE MHCTPYMEHTAJIbHBIX METOJOB aHaJIN3a AJIs I10-
Jy4yeHUs. MaKCUMAaJIbHOTO BBIXOJa aHAIMTUYECKOW (QOopMBbl ompesernse-
MBIX KOMIIOHEHTOB, OTPAaHHYEHHO BJIA/IEET HAaBBIKAMHU OCYIIECTBICHUS
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WHCTPYMEHTAIBHBIX METOJIOB MCCIICAOBAHUS IOYBEHHOTO TIOAOPOAUS U
MPOIYKIIMOHHOTO Mporiecca arpopuTo-IeH030B; HE B MOJTHOM OOBEME
BJIaJICCT HaBBIKAMHU BBITIOJHEHUS DKCIIEPHMEHTA MPH PEUICHUU TpoodIie-
MBI, IOCTABJICHHOM B JIEIOBOW UTPE, TOJATOTOBKH BBIBOJOB IO PE3yJbTa-
TOM JSKCHEPUMEHTa, TPU TPOBEICHUH JKCIIEPUMEHTA IO JICJIOBOW UTpe
JIOTYIIIEHBI OMHUOKK , oopMiIeHHE pPabOTHI HE TOJHOE WU HETPaMoOT-
HOE, HE JIOCTaTOYHO BIJIAJICCT HABBIKAMH OOCYXKICHUS MOJyYECHHBIX pe-
3yJIbTaTOB , HE YBEPEHHO JIOKA3bIBAET CBOIO TOYKY 3PCHHS, HE aKTHBHO
y4acTBYeT B OOCYXKJICHUU JIPYTUX PE3YJIbTATOB UIPHI.

HECYAOBJETBOPUTEC/IBLHO

oOyJaromuics:

He 3HAaeT: NPUHIMIIMAIBHOTO YCTPOUCTBA COBPEMEHHBIX MPHOOPOB IS
pEerucTpany aHATUTHYECKUX CUTHAIOB B PAa3NIMYHBIX METO/AX aHAIN3a,
METPOJIOTUYECKUE XapPaKTEPUCTUKA COBPEMEHHOTO aHAIMTUYECKOTO
000pyI0BaHUS -BOCIPOU3BOJAUMOCTh, TOYHOCTb, IIpeeNl OOHApYKEHUS,
OCHOBBI XEMOMETPUKH — COBPEMCHHBIC aCIEKThI OOECIeueHHs] U KOH-
TPOJISE Ka4eCTBA MHCTPYMEHTAJILHBIX METOJIOB aHAJIu3a , HE 3HACT MaTe-
pHuaia —TeOpEeTHYECKIE OCHOBBI COBPEMEHHBIX MHCTPYMEH-TAJBHBIX Me-
TOJIOB HMCCJICIOBAHUS II0YB, PACTCHUH, arpOXMMHUKATOB, CEIbCKOXO3sIH-
CTBEHHOW MPOJYKIIMH, COBPEMEHHOE COCTOSHUE W TCHIICHIIMU Pa3BUTHS
WHCTPYMEHTAILHBIX METOJIOB HMCCIICIOBAHUSI —aBTOMAaTH3aIlMsI, MaTeMa-
TU3AIMs], MUHHATIOPH3AIH, TIepeX0/l K MHOTOKOMIIOHEHTHOMY aHaJIH3y,
CO3JIaHME CCHCOPHBIX YCTPOWCTB, HE 3HACT METOAMK MpoOooTOOopa U
POOONOArOTOBKA OCHOBHBIX OOBEKTOB aHajIHM3a —I104B, PACTEHUH, arpo-
XMMHKATOB, HE 3HAET MPAKTUKH MPUMCHEHHUs MaTepualia , B Ipoliecce
MIPOBEJICHUS IKCIIEPUMEHTAIBHON pa0OThl MO MPOOJIeMe JCIIOBOW WUIPHI,
00y4aroIuics JIOMYCKal CYIIECTBEHHBIC OIMIMOKH, KOTOPBIC MPUBEIU K
HEBEPHOMY pe3yJbTaTy, He co0t01a)1 HOpMbI U npaBwiia Th, 0e3rpamor-
HO, HE TOYHO OPOPMHUII OTYET IO IKCIEPUMEHTY JICTIOBOM UTPBI, HE 3HACT
HOpPMBI M TIPaBWJIa TPAaMOTHOTO TPEACTABICHUS PE3yJIbTATOB UTPOBOTO
3aJJaHMs IPU YCTHOM 3aIluTe,

- He yMeeT: apryMEHTHUPOBAHHO BBIOMpATh MHCTPYMEHTAJIHHBIH METO
aHalli3a B COOTBETCTBHH C 33/layaMH M KOHIICHTpaIeil aHamuTa B 00b-
€KTaX HCCIIEZIOBAaHMS, €0 arperaTHbIM COCTOSTHUEM M MaTPHUYHOW OCHO-
BOIl, HE yMeeT NMPOBOANUTh M3MEPEHHUs aHAIUTUYECKUX CHTHAJIOB Ha CO-
BPEMEHHOM 00OpPYIOBaHUH U METPOJIOTHUECKYIO 00pabOTKy pe3yIbTaToB
U3MEpEHUH, OLIEHUBATh €€ JOCTOBEPHOCTh, TOUHOCTh, IPABUIBHOCTD , a
TaK)K€ HE YMEET — OCYIIECTBIISITH TPOOOOTOOP U MPOOOMOATOTOBKY aHa-
JUTa B COOTBETCTBUHU C TPEOOBAaHMSIMHM MHCTPYMEHTAJIBHOTO METOJa U
KOHKPETHOW METOAMKH aHalln3a, He yMEET  IPOBOAUTH IKCIIEPUMEH-
TaJbHBIC UCCIIEIOBAHUS MIOYBEHHBIX U PACTUTENBHBIX 00Pa3IOB, arpoXu-
MHUYECKHX CPEACTB Ha COBPEMEHHOM OOOpPYNOBaHHH, HE YMEET NMPHHH-
MaTh Ha OCHOBE aHaIM3a Pe3yIbTaTOB U3MEPEHUI COLMATbHO 3HAYUMbIE
pelIeH sl 10 YAYYIIEHUIO TUIOJOPOIUS TO0YB, ONTHMH3AINN TTHTAHUS U
MOBBIIIEHUS MPOJYKTUBHOCTU M KadecTBa arpo(UTOLIEHO30B, C Y4ETOM
OXpaHBI IPUPOJIBI ; HE YMEET MPABHIBHO , C COOTIOEHHEM HOPM U TIpa-
BUJI TEXHUKH 0€30MaCHOCTH, IPOBECTH 3KCIIEPUMEHT B IpOLIECCe pellie-
HUS BOTIPOCOB WTPHI , HE YMEET CJHeNaTh MO dKCIIEPUMEHTATFHON YacTH
JIeIOBOM UTPBl  COOTBETCTBYIOIIME HaOIOEHUS U BBIBOJBI, B TIpoLIecce
JIETTIOBOM WTPBI HE  YMEET OCYIICCTBIATH COBMECTHYIO JCSTEIHHOCTH B
TpyIIIE C HEeNbI0 peleHust MpodhecCHOHAIbHO-OPUEHTHPOBAHHBIX 33/1ay,
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aHaIU3MpOBaTh M pellaTh THMIMYHBIC MPOM3BOACTBEHHBIE 3aJa4d, He
YMEET apryMeHTHPOBAHO [JOKa3blBaTh  pe3yJbTaThl HTPOBOIO 3aJaHHUS
TIpH yCTHOM 3alIMTe,

- He BJIaieeT HABbIKAMH: YTEHHSA M OLEHKH JAHHBIX / pe3yJbTaToB /
JOKYMEHTOB / CBelleHM# / MH(QOPMALHH- OCHOBAMH MPHHUMIHAIBHBIX
YCTPOHCTB COBPEMEHHBIX AHATUTHYECKHX NPUOOPOB, CIIOCOGAMH perucT-
PalK aHATUTHYECKUX CHIHAJIOB Ha COBPEMEHHOM O0OpYAOBAHMH, HE
BJI/IC€T HaBbIKAMH HCTIOJIB30BAHUS METONHK XEMOMETPHKH Ui o0pa-
OOTKH pe3y/bTaToOB H3MEPEHHUH, OLIEHKH MX JOCTOBEPHOCTH M obecrede-
HHs KayeCTBa Pe3yJIbTaTOB aHAM3a, & TAKXKE HE BJIAJEET HABHIKAMH
11po60ooT6opa ¥ NPOGONOArOTOBKH 06pa3slOB MOYB U CEIbCKOXO3SHCT-
BEHHBIX DAaCTEHUH, arpOXMMHKATOB, CIIOCOOAaMH YNIPABIEHHS XHMHYe-
CKHX peaKUHi U IPOLECCOB, JISKAIIUX B OCHOBE HHCTPYMEHTANIBHBIX Me-
TOZIOB aHAJIM3a NS IMOJYYEHHsS MaKCHMAIbHOTO BBIXOJA aHAIHTHYECKOH
opMBbI OnpesenseMbIX KOMIIOHEHTOB, He BIafeeT HABBIKAMH OCYLLECTB-
JICHUSI HHCTPYMEHTAJIBLHBIX METOJIOB HUCC/IEHOBAHHS IIOYBEHHOTO ILJI0I0-
poAua ¥ NPOAYKUHOHHOTO Mpouecca arpoUTo-1EHO30B; HE BIAJEeT Ha-
BBIKAMH BBINIOJIHEHHS JKCNEPUMEHTAIBHOH paboTHl NpH peLIeHHH
npoGIeMbl AeI0BO# UIPbI, B POLECCE €€ NPOBEAEHHsS JIOMYIIEHbl Cy-
IUECTBEHHbBIC OLIHOKH, KOTOPbIe NMPUBETH K HEBEPHOMY DE3yjIbTaTy, He
BJIaJIeeT HaBbIKaMu cobmonenus HopM u npasuin Th , a Takxe rpamot-
HOr0 O(OPMIIEHHS PE3Y/IBTATOB IKCIIEPHMEHTA JIEIOBOH HIPBI, HE BIIaLe-
T HaBbIKaMH OOCYX/IEHHUs MOJTyYECHHBIX PE3YJIBTATOB , HE YBEPEHHO JI0-
Ka3bIBa€T CBOIO TOYKY 3PEHHS, HE yYacTBYET B OOCYXKACHHH APYTHX pe-
3yJIbTaTOB UIPBL

Paspabomuux): npogheccop, Iycakosea H.H.
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{/ 7 (nommucs)
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