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

B pesynbrare n3ydeHus IUCHUIUIMHB « MTHCTpyMEHTaIbHBIE METO/IBI HCCIIEN0BA-
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__, dbopmMupyroT ciaeayromiie KOMIETEHIINH, YKa-

3aHHbIe B Ta0muue 1.
Tabnuua 1

®opMupoBaHUEe KOMIIETEHIUIl B Ipolecce U3yYeHHUs TUCIHUIIUHbI
«MHCcTpyMeHTAIbHbIE METO/IbI HCCJIeI0BAHNID)

Komnerennus WNHpukatopsl Oransl popmu- Buns! 3ans- OneHounsle cpen-
Kon Haumenosanue JIOCTHKECHUSA pOBaHHUS KOMIIE- TUN 114 CTBa JIJI OLICHKU
KOMIIETEHIIUH TEHIIMU B Ipo- | (opMUpOBa- | YpOBHS CHOPMHPO-
1IeCCe OCBOCHUSA | HHS KOMIIe- BAHHOCTH KOMIIE-
OIIOII (ce- TEeHIIUU TEHIIUU
Mectp)
1 2 3 4 5) 6
[IK-2 | «cmocoben mpo- | [1K-2.3 — o6ocHO- 1 cemectp JIEKIIUH, nabopaTopHas pa-
BECTH HAYYHO- | BBIBACT BBIOOP /mabopatopu | 60oTa / TeCTOBBIE
uccienosa- HHCTPYMCHTA-~ bI€ 3aHATHUS 3amaHust/
TeNbCKHe paboThl | JTHHBIX MCTO)I?B Jies10Bast urpa/ co-
B 00J1aCTH arpo- | UCCJICJIOBaHUM B 6eceT0BaHHE

HOMUHU B YCIIO-
BHSIX ITPOU3BOJI-
CTBa»

o0JacTu arpoHo-
MHUH

[Ipumeuanue:

*

Kommnerennust T1K-2 — Taxske hopmupyeTcs B Xo/1e 0OCBOSHUS AUCIUIUIH: «Hc-

TOPHSL U METOJI0JIOTUSI HAYYHOI arpoHOMUN», «OpraHu3aius Hay4YHbIX UCCIIETOBaHUMA
MAarucTpa B OBOILIEBOACTBEY, «I[pOM3BOACTBEHHAs NPAKTUKA: HAYYHO-HUCCIIEA0BATEIIb-

ckasi paboTay, «BhIIOJIHEHUE U 3aIlIUTa BBIMYCKHON KBAaTU()UKAIIMOHHON pabOThD.




2. Onucanue nMokasaresieid 1 KpUTeprueB OLCHUBAHUS KOMIIETEHIMH
HA Pa3JIMYHbIX 3Tanax ux opMupoBaHUs, ONMCAHHUE IIKAJ OLlEHUBAHUS

IlepeyeHb OlleHOYHBIX MATEPHAJIOB

Ta0mnuua 2

/a

HaumenoBanue orie-
HOYHOTO MaTrepuajia

Kpatkas xapakrepucTuka one-
HOYHOI'0 Marepuasa

[IpencrasieHue OLIEHOYHOTO
cpeactsa B OM

cobecemoBanue

CPEICTBO KOHTPOJISI, OPraHU-
30BaHHOE KaK CIIel[iajbHas
Oecea regarornyeckoro pa-
OOTHHKA C 00yJYaIOIUMCS Ha
TEMBI, CBSI3aHHBIE C U3y4aeMOU
JUCIUIIMHON U PaCCYMTAHHOU
Ha BBISAICHEHHE 00beMa 3HAHMI
oOyuJaro1rierocs mo onpee-
JIEHHOMY pa3Jieny, TeMe, Mpo-
oneMe U T.II.

BOIIPOCHI [10 TEMaM JAMCLUILIU-

HBI:

- IIepeyeHb BOIPOCOB I yCT-
HOT'0 oIIpoca

nabopaTopHas pabota

CPEICTBO, HAIIPABJIEHHOE HA
M3Y4EHHE IPAKTUYECKOTO X0Aa
TEX WM UHBIX IPOLECCOB, UC-
CJIEIOBaHUE SBJICHUS B PaMKax
3aJIaHHOM TEMBI C IPUMEHEHH-
€M METO/I0B, OCBOCHHBIX Ha
JEKUUAX, COIIOCTABICHHE I10-
JyYEHHBIX PE3yJIbTAaTOB C TEO-
PETUYECKUMHU KOHLIETIIUAMM,
OCYILIECTBIICHUE UHTEPIIPETa-
LIMX [TOJIY4EHHBIX PE3yJIbTa-
TOB, OLICHUBAaHUE TPUMEHUMO-
CTH IIOJIYYEHHBIX PE3YyJbTAaTOB
Ha IIPaKTHUKE

nabopaTopHbIe PaOOTHI

TECTUPOBAaHUE

METO/, KOTOPBIN MTO3BOJISET
BBISIBUTh YPOBEHb 3HAHMH,
YMEHMH U HaBBIKOB, CIIOCO0-
HOCTEH U APYTUX KauyecTB
JUYHOCTH, a TaKXkKe UX COOT-
BETCTBUE OIPENIEICHHBIM
HOpMaM IyTeM aHaJlu3a CIo-
cO0OB BBINOJIHEHUS 00y4aro-
HIMMHUCS psifa ClIeHUalbHbBIX
3aJaHuN

0aHK TECTOBBIX 3aJaHUI

JIeNIoBast urpa

COBMECTHAs JeSTENIbHOCTD
IpyMNIbl 00yYaOUINXCs U Te-
JIarOTUYECKOTO PabOTHHUKA C
LEJIBIO PELIeHNs YYEOHBIX U
npodeCCHOHATBHO-
OpUEHTUPOBAaHHBIX 3a]a4 Iy-
TE€M UTPOBOTO MOJIETUPOBAHUS
peanbHON MpoOIEeMHON CUTYa-
IIUH, TI03BOJISIET OLICHUBATh

ONMCAHUE JEIOBON UTPHI




Ne Haumenosanue orie-
n/n HOYHOTI'0 MaTepuaa

Kpartkas xapakrepuctuka ore-
HOYHOI'0 MaTepuasna

[IpencraBienue o1EHOYHOTO
cpeacrtea B OM

yMEHHE aHaIU3UPOBATh U pe-
IaTh TUMTUYHBIC TIPOECCHO-
HaJIbHBIC 33]1a4YK

HporpaMMa OIlCHUBAaHUA KOHTpOJII/IpyeMOﬁ ANCIHUIIJINHBI

Tabnuna 3
Konx xoHTpOnupy-
No KonTponupyemsbie pazesnbl eMou HaumenoBanue
/1 (TeMbl JUCIUTIIIUHBI) KOMITETCHIINU (WU OLIEHOYHOTI'O CpeJICTBa
€€ YacTH)
1 2 3 4
1 | Benenue B TUCIUILTHHY Yacruuno T1K -2 YCTHBI onpoc
2 | MuacTpymeHTanbHble METOIBI HCCIe-
JIOBaHUK-OCHOBHas ©0a3a MaccoBoro | Yactuuno 1K -2 JlaGoparopHas paboTa, YCTHBIH OIPOC
XMMHYECKOT0 aHAJIN3a B arPOHOMUH
3 | Meroapl HaxOXAEHHS COACPKaHUS .
A A sep Yactuuno I1K -2 JlaboparopHas paboTa, YCTHBIH OIIPOC
OTIPEIENIIEMOT0 KOMIIOHEHTA
4 | OcHOBBI XEeMOMETPHKH Yactuuno 1K -2 YcTHBIH ompoc
5. | Ouenka pe3ynpTaTOB  aHAIUTHYE- Yacruano TK -2 JlabopartopHas paboTa, MMCHMEHHBII
CKHMX U3MEpPEHUM onpoc
6. | [Ipo6ooTOOp M MPOOOMOATOTOBKA Yactuyno [1K -2 JlaboparopHas paboTa, YCTHBIH OIIPOC
7. | MonekynsipHas abcopOumoHHast .
yp pon Yactuuno T1K -2 YcTHbIH ompoc
CIIEKTPOCKOIIHS
8 | Ilpsamoe QoTomerpuueckoe ormpenae- .
neﬁme ° ;I)H(zﬂ p PEC | Yacrmumo K -2 JIaGopaTopHas paGoTa, YCTHEII OIPOC
9 | ®OTO3AEKTPOKOIOPUMETPUIECKOE N
p P P Yactuyno I1K -2 JlaGoparopHas paboTa, YCTHBIH OIPOC
OIIpe/IeIIeHNE IBETHOCTH caxapa
10 | ®oromeTprueckne peakiuyd U ycio- .
0 p peakh y Yacrtuuno 11K -2 YceTHbIl onpoc
BUAX UX NPOBCACHUA
11 | ®oromerpuueckoe onpeJereHue N
P el Yactuyno I1K -2 JlaGoparopHas paboTa, YCTHBIH OIIPOC
’KeJe3a B MUKPOYI0OpeHHUSIX
12 | ®oromerpryeckoe orpezieieHue o
P el Yactuuno T1K -2 JlaboparopHas paboTa, YCTHBII OIPOC
OONBIIMX KOTHYECTB MeH(2+)
CrexTpalbHBIE METOJBI HCCIIE0Ba- .
13 N A A Yacrtuuno T1K -2 YcTHBIH ompoc
HU B arpOHOMHH
14 | TlonspuMeTprUYecKoe  OTNpe/eIeHUe .
PHMETP et Yactuuno I1K -2 JlaboparopHas paboTa, YCTHBII OIIPOC
caxapossl
15 | ®ororypObuarMeTpruiecKoe oIpee- N
ypoui P PEIC™ | gacriuno TIK -2 JlaboparopHast paboTa, yCTHBIH OMPOC
JICHUE CyNb(aToB B BOjAX
16 | DieKkTpoXHUMHUYECKHEe METOJIBI HCCIle- .
6 PO A Yacrtuuno 11K -2 YcTHbIl onpoc
JIOBaHUH
17 | [InamenHo-poTOMETpHUECKOE OTIpE- N
¢ P P Yacruumo TIK -2 JlaGopaTopHas paboTa, YCTHBIH OIIPOC
JIeJICHUE HATPUSI U KaJlis B TOYBE
18 | ®oToduryopumeTpuueckoe —orpene- .
(piryop p PEAC | Yactruno TIK -2 YcTHbIH onpoc
neHne pubodaaBuHa B BUTaMuHe B,
19 | Xpomarorpaduueckue METOIBI UC- .
P P? ¢ s Yacrtuuno T1K -2 YcTHBIH ompoc
ClIeIOBaHHI
20 | PedpakromeTpuieckoe onpejercHne JlaboparopHast pabora PK Ne 1 Te-
bp P bext Yactuuno I1K -2 PATOPHa p
XJIOpHJIA HATPUSI B pACTBOPE CTHPOBaHHE
21 | [IpuMeHEeHHE  MOH-CEICKTUBHBIX Yactuuio TIK -2 JenoBas urpa, taboparopHas pabora
AJIEKTPOJOB ISl KOJIMYECTBEHHOU YcTHBIi orpoc




Kon xonTposupy-

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

OLICHKU TMMOYBEHHOTO IJI0JI0POIus
Y IPOAYKIIMH PACTEeHHUEBOJCTBA

22 | Xpomarorpaduyeckuii mpouecc u
€ro XapakTEepUCTUKU B TOHKO- | Hactmuno 1K -2 VYcTHBI onpoc
CIIOIHOI Xxpomarorpaduu

23 | KongykTOMEeTprUYecKoe Oompese-
JIeHWe MUHEepalu3aluu MouBeH- | Yactuuno I1K -2 JlaGopartopHasi paboTa, TeCTUPOBaHHE
HOM BBITSIKKH

24 | Onpezenenue  CHCTEMHEIX  (y- Yactuuno I1K -2 JIabopaTopHas paboTa, yCTHBIH ompoc
runugoB MetongoM TCX

25 | 'azoxpomarorpaduueckoe ompe- JlaGoparopuast pabora, PK Ne 2 Te-

nenenne baiiierona u OaliTana

Yactruno 1K -2

CTHPOBaHHE

Onucanue noxasarejieu u KpUTEPpUEB OCHUBAHUA KOMIIeTEHIIUH M0 AUCIHMIIJINHE

«I/IHCprMeHTaJII)Hl)Ie METOAbI HCCﬂeHOBaHHﬁ)) Ha pa3/iYHbIX 3TallaX uX
(l)OpMHpOBaHHSI, OIIHMCaHHuE IIKAJ ONCHUBAaHUA

Tabmuma 4
Kon kommnie- | Muaukaropsl [TokazaTenu u KpUTEpUN OIECHUBAHUS PE3YJIbTATOB O0YUCHUS
TEHLUH, OTa- | JOCTHXKEHUS | HIDKE MOPOTOBO- | TIOPOTOBBIM | MPOJBUHYTHIN BBICOKUM
IIbl OCBOCHHUSI | KOMIIETEHIUN IO YPOBHS YPOBEHb YpOBEHb (XO- | YypOBEHb (OT-
KOMIICTCH- (HeyIOBJIETBO- (ynoBneTBo- por1Io) JIMYHO)
1007078 PUTEIIBHO) PHUTEIBHO)
1 2 3 4 5 6
[1K-2, [1K-2.3 o6oc- oOydatomuiicss He | oOydaromuit oOyuJatromuit obyJatomuiics
2 cemectp HOBBIBA€T BbI- | 3HACT 3HAYUTENb- | Cs IEMOHCTPH- | Cs IEMOHCTPH- | JIEMOHCTPHPY-
60p HHCTPY- HO# 4acTH mpo- pyeT 3HaAHHs pyer 3HaHue eT 3HAHHE Ma-
MEHTAJIBHBIX IPaAMMHOTO Mate- | TOJBKO OCHOB- | MaTepuala- Tepuaia (nepe-
METOJIOB HC- puaIa—TpHHIIA- HOTO Marepua- | IPHHIHUITHAIL- | YUCTACMCS
CIICIOBAHUIA B NHAJIbHOE YCTPOM- | J1a, HO HE 3HAET | HOTO YCTPOW- | KOHKpemmblil
00JacTi arpo- | CTBO COBPEMEH- JeTanei, 10- CTBa COBpe- Mmamepuar 6

HOMHH

HBIX TPUOOPOB
JUISL pETUCTPAIN
AHATUTHYCCKUX
CUTHAJIOB B pa3-
JMYHBIX METO/IaX
aHanm3a, ioxo
OpPUECHTUPYETCS B
MaTepuase- MeT-
poJIOrHYecKue xa-
PaKTEPUCTHKH CO-
BPEMEHHOT'O aHa-
JUTHYECKOr0 000-
PYyAOBaHHS — BOC-
MPOU3BOMMOCTb,
TOYHOCTb, TIpEJIEI
0oOHapyKeHHUs1, He

IyCKaeT HeTOY-
HOCTH, B op-
MYJIMPOBKaX,
HapyIaer Jio-
THYECKYIO T10-
ClIe/I0BATEIb-
HOCTh B U3JI0-
YKEHUH TIPO-
IrPaMMHOTO
Marepuaia -
NPUHLUITHAITb-
HOT'0 YCTpOii-
CTBa COBpe-
MEHHBIX TIPH-
0opoB s pe-
TUCTpALUH

MEHHBIX TIpH-
0O0opoB 1A pe-
THCTPAILuH
aHaMTH4ec-
KHX CHTHAJIOB B
Ppa3IMYHBIX
METO/Iax aHa-
nu3a, METpo-
JIOTHYECKHE
XapaKTepUCTH-
KH COBpPEMEH-
HOTO aHaJIH-
THUYECKOTO
0bopymoBaHUS
— BOCITPOU3BO-
JMMOCTb, TOY-

3a6uUcuUMocmu
om cneyuguxu
OUCYUNTUHDL),
MPAaKTHKH
MPUMEHEHUS
MaTepuana,
HCYUEPITBIBAIO-
IIE U IMOCJIeIO0-
BaTeNbHO, YeT-
KO ¥ JIOTUYHO
M3JIaraer Mare-
pHa, XOpoIro
OpPHUEHTUPYETCS
B MaTepuae,
HE 3aTpyIHSCT-
CsI C OTBETOM




3HAET OCHOBEI X€-
MOMETPHKH — CO-
BPEMCHHEIE acTIeK-
TBI 00EeCTICUCHUS U
KOHTPOJIS Kaue-
CTBa MHCTPYMCH-
Ta-JTbLHBIX METOIOB
aHanum3a,

HE OPUCHTUPYETCS
B TEOPETHUECKHUX
OCHOBaX COBpE-
MEHHBIX HHCTPY-
MEHTAIbHEIX M€-
TOJIOB HUCCIIEIOBA-
HUS TIOYB, pacTe-
HUU, aTPOXUMHKa-
TOB, CEIIBCKOXO-
3CTBEHHOM TPO-
IYKITUK, HE 3HAeT
COBpPEMEHHOE CO-
CTOSIHHE W TE€H-
JICHITUY Pa3BUTHUS
WHCTPYMEHTAIb-
HBIX METOJIOB HC-
CIIeIOBAHHUS—aBTO-
MaTH3alHs, MaTe-
MaTH3aL¥s, MUHHU-
aTIOpU3AIINS, T1e-
pexoa K MHOTO-
KOMITOHEHTHOMY
aHaJau3y, co3na-
HUE CEHCOPHBIX
YCTPOMCTB, HE
3HAET METOIUK
mpobooTdopa u
MPOOOITOATOTOB-
KH OCHOBHEIX 00b-
€KTOB aHajiu3a —
MIOYB, PACTECHUH,
arpOXMMHUKATOB,
HE 3HACT MPAKTHKHU
MIPUMEHEHUS Ma-
Tepuana, JOIycKa-
€T CYIIIeCTBCHHBIE
OIIHOKH

He yMeeT 000CHO-
BaHHO BHIOMPATH
WHCTPYMEHTAb-
HBII METOJ aHa-
JM3a B COOTBET-
CTBHH C 3aJla4aMi
1 KOHIIEHTpanuen
aHaiMTa B 00bEK-
Tax UCCIIeI0BaHUs,
€ro arperaTHbIM
COCTOSIHUEM U
MaTpU4YHON OCHO-

aHAJIUTHIEC-
KHUX CUTHAJIOB B
Pa3INIHBIX
METOJIaX aHa-
n3a, 1eMOH-
CTpUpyeT

¢par-
MEHTapHBIC
3HAHUS METPO-
JIOTUYECKHUX
XapaKTEPUCTUK
COBPEMEHHOTO
aHauTHYeC-
KOro 000py1o-
BaHUs — BOC-
MIPOU3BOIH-
MOCTb, TOY-
HOCTb, TIpeJIeT
oOHapyKeHHs,
HETOCIeI0Ba-
TENBHO, HEYeT-
KO H3JIaract
MaTtepuai- oc-
HOBBI  XEMO-
METPHKH — CO-
BpPEMCHHBIC
acmekTel obec-
MIeYCHUS "
KOHTpOJS  Ka-
4eCTBa HH-
CTpyMEHTa-
JTBHBIX ~ METO-
JIOB  aHajwu3a,
nomyckaetr 3-4
omunOku  00y-
YaroIunes: Je-
MOHCTPHUPYET
3HaHUSA TOJBKO
OCHOBHOTO Ma-
Tepuaja, HO He
3HAET JieTa-
JeH, 10IyCKaeT
HETOYHOCTH B
dbopmynupos-
Kax, Hapyniaer
JIOTHYECKYIO
ocJie10Ba-
TEJIBHOCTH B
W3TI0KEHUH
MPOrPaMHOTO
MaTepuaa-
TEOPETUIECKUC
OCHOBBI COBpE-
MEHHBIX MH-
CTPYMEHTAJIb-
HBIX METOJIOB
WCCIIeIOBAHUS
MOYB, pacTe-

HOCTB, IIpeaes
0OHapYyKECHHSI,
OCHOBBI XeMO-
METPHKH — CO-
BpEMEHHbBIE
acmeKkThl obec-
TIeYeHHS U
KOHTPOJISI Ka-
4yecTBa WH-
CTpyMEHTa-
JBHBIX METO-
JIOB aHaJIM3a,

B JOCTaTOYHO
ITOJTHOM 00Be-
Me 3HaHUE Ma-
Tepuana -
TeopeTHyec-
KHE OCHOBBI
COBPEMEH-HBIX
HHCTPY-
MEHTAJIBHBIX
METOJIOB HCC-
JIeTOBaHUS
I0YB, pacre-
HUH, arpoXu-
MHKATOB, CEJlb-
CKOXO351H-
CTBEHHOM Mpo-
JIYKIUH, CO-
BpEMEHHOE CO-
CTOSIHUE U TEH-
ACHIIUU pa3BU-
THsI UHCTPY-
MEHTAJIBHBIX
METO/JIOB HC-
CIICZIOBAHHUS
—aBTOMaTH3a-
usi, MaTeMa-
TH3aIUs, MH-
HUATIOPU-
3a1usi, epexo
K MHOTOKOM-
ITIOHEHT-HOMY
aHam3y, co-
3/IaHUE CEH-
COPHBIX
YCTPOMCTB,
Xopoliee 3Ha-
HUSAX ME-TOIVK
po6o-orbopa
u TIpo0oTOI-
TOTOBKH OC-
HOBHBIX 00BEK-
TOB aHAIIN3a —
MOYB, pacre-
HUH, arpoxu-
MHKa-TOB, HE
JIOITYCKAaeT Cy-

py BUIOU3ME-
HEHUH 3a1aHUN
o0yJaronui
sl IEMOHCTPH-
pyer rmy6okoe
3HaHHE MaTe-
puana-
MPUHIHATHAIT-
HOT'O yCTpOU-
CTBa COBpe-
MEHHBIX TIPH-
OOpOB IS pe-
THCTpaIiH
aHaJIMTH4eC-
KX CHTHAJIOB B
Pa3TIMYHBIX
METOAax aHa-
JM3a, METpo-
JIOTUYECKHe
XapaKTepUCTH-
KU COBPEMEH-
HOTO aHAJH-
TUYECKOTO
00opymoBaHus
— BOCTIPOH3BO-
JTUMOCTb, TOY-
HOCTB, TIpEJIel
0oOHa-pyxeHus,
OCHOBBI XEMO-
METPHUKH — CO-
BpPEMEHHEIE
aCTeKTHI 00ec-
MeYCHUS U
KOHTPOJIS Ka-
4yecTBa WH-
CTpyMeHTa-
JBHBIX METO-
JIOB aHaln3a,
obyJatomuiics
JIEMOHCT-
pHUpyeT B MOJI-
HOM o0BbeMe .
riryooKkoe 3Ha-
HHUE MaTepHha-
J1a —“TEOPETH-
YEeCKUE OCHO-
BBl COBpEMEH-
HBIX HUHCTPY-
MEHTaJbHBIX
METO/0B HCC-
JIeIOBaHUS
MOYB, pacTe-
HUH, arpoXu-
MUKATOB, CEJb-
CKOXO351H-
CTBEHHOH TIpo-
JYKIIUH, CO-
BpPEMEHHOE CO-




BOI1, HE yMeeT
MPOBOJIUTH U3MeE-
pEeHHs aHAJTUTHYE-
CKUX CUTHAJIOB Ha
COBPEMEHHOM
000py/IOBaHUN H
METPOJIOTHYECKYIO
00paboTKy pe-
3yJIbTaTOB H3MeE-
pEHUI1, OLIEHUBATh
ee JI0CTOBep-
HOCTb, TOYHOCTH,
MPaBIILHOCTD, HE
yYMEET OCYIIIECTB-
JIATH TIP0000TOOP
1 TIpo0OTIOaTO-
TOBKY aHaJHTa B
COOTBETCTBHH C
TpeOOBaHUAMHU
HHCTPYMEHTAIb-
HOT'O METOJIa 1
KOHKPETHOH METO-
VKA aHan3a, He

yMeeT B MOJTHOM
o0BemMe MPOBOIUTH
IKCTIEPUMEHTAIIb-
HBIE HCCIIEIOBAHMS
MTOYBEHHBIX U pac-
TUTEJIBHBIX 00pa3-
[OB, arpOXUMHU-
YECKUX CPENICTB Ha
COBPEMEHHOM
000pyI0BaHUH, HE
yMeeT MIPUHUMATh
Ha OCHOBE aHAJIN3a
pe3yabTaTOB U3-
MEpPEHUI COLU-
aJhbHO 3HAYHMEIC
pelIeHus 1o ymyd-
HIEHUIO TIJI0A0PO-
JtUst TIOYB, OTITH-
MU3AIUU TTHTAHUSL
Y TIOBBIIIICHUS
MPOAYKTUBHOCTH U
KadecTBa arpodu-
TOIIEHO30B, C yue-
TOM OXpaHbl IPH-
POJIbI, OOJIBIINH-
CTBO 3aJIaHUH,
MPEyCMOTPEHHBIX
MIpOrpaMMoON Auc-
[UTUIAHBL, HE BBI-
MTOJTHEHO

oOyJatomuiics He
BJIajieeT HABbI-
KaMHU 4YTCHHUS U

HUMH, arpoXu-
MHUKAaTOB, CEIb-
CKOXO351H-
CTBEHHOM IIpO-
JTyKITAH, CO-
BPEMEHHOE CO-
CTOSIHUE U TCH-
JICHITVH Pa3BU-
THS MHCTPY-
MEHTAJIbHBIX
METOJIOB HC-
CIIeTOBAHMUS
—aBTOMAaTH3a-
IUs1, MaTeMa-
TU3aLUs, MU-
HUATIOpH3a-
s, TIEPEXO K
MHOTOKOMITO-
HEHTHOMY aHa-
U3y, co3/1a-
HUE CEHCOP-
HBIX yCTpOH-
CTB, (hparmMeH-
TapHbIE 3HA-
HUS METOMK
mpobooTdopa u
mpoOoIIoATo-
TOBKH OCHOB-
HBIX 00BEKTOB
aHanm3a —ToYB,
pacTeHui, ar-
POXUMHKATOB,
noryckaet 3-4
OIINOKHU;

B I[EJIOM HE
CHCTEMHOE
yMeHue
000CHOBaHHO
BBIOUpATH WH-
CTPYMEHTAJIb-
HBII METOJT
aHaJM3a B CO-
OTBETCTBUHU C
3a/1a4amMu 1
KOHIIEHTpAIH-
el aHaiura B
o0BeKTax uc-
CJIeTOBaHMS,
ero arperar-
HBIM COCTOSI-
HUEM H MaT-
PUYHON OCHO-
BOM,HE MTOJTHOE
YMEHHE MTPOBO-
JIUTH H3MEpe-
HUS aHAJTUTH-
YECKUX CUTHA-
JIOB Ha COBpe-

IIECTBEHHBIX
HETOY-HOCTEH
B OIIMCAHUU ,
JIOCTATOYHO
MOJIHO 3HAET
MaTepHua, Xo-
pOIIIO U JIOTHY-
HO €T0 HM3Jjiara-
€T, HO JIOITyC-
kaet 1-2 mo-
TPEIIHOCTH

B IIEJIOM
yCIIEIIHOE, HO
cozeprKamme
OT/ICIIbHBIC
mpooesl,
yMmeHue
000CHOBaHHO
BBIOUpATH WH-
CTpyMEHTaIb-
HBIII METO
aHanm3a B CO-
OTBETCTBUH C
3aJadamMu 1
KOHLICHTpAIH-
€l aHaJINTA B
00BEKTax UC-
CIICIOBAHMS,
ero arperar-
HBIM COCTOSI-
HHUEM H MaT-
PpUYHOU OCHO-
BOM, B JOCTa-
TOYHOM CTene-
HHU yMeEeT Ipo-
BOJIUTH U3Me-
peHHS aHaIH-
THYECKHX CHT-
HAaJIOB Ha CO-
BpPEMEHHOM
00opynoBaHUH
U METPOJIOTH-
YEeCKyH 00pa-
00TKY pe3yJib-
TaToOB H3Me-
peHui, oue-
HUBATh €¢ JI0-
CTOBEPHOCTH,
TOYHOCTb, Ipa-
BUJIBHOCTH; B
LIEJIOM yCIIeTII-
HOE, HO cozep-
xKaree oT-
JIeNTbHBIE TPO-
Oenbl yMeHHe
OCYILECTBIIATh
po6ooTOOp U

CTOSIHHE U TEH-
JIEHIINH pa3BU-
THSI HHCTPY-
MEHTaJIbHBIX
METOJIOB HC-
CJIeI0OBaHUs
—aBTOMATH3a-
1Usl, MaTeMa-
TH3aLus, MU-
HUATIOpH3a-
[y, epexon K
MHOT'OKOMIIO-
HEHTHOMY aHa-
3y, co3zia-
HHUE CEHCOp-
HBIX YCPOMCTB,
HCYEPIIBIBAIO-
1Ivie 3HaHUA
METOJIUK Tpo-
6ootOOpa
mpo0boro-
TOTOBKH OC-
HOBHBIX 00BEK-
TOB aHAIU3a —
MOYB, pacre-
HUU, arpoXHu-
MUKAaTOB, , 3Ha-
€T NPaKTUKU
MPUMEHEHUS
MaTepuana,
HCYEPIIBIBAIO-
1Ie U mnocie-
JIOBaTENbHO,
YETKO U JIO-
TUYHO HU3J1araer
MaTepua, Xo-
pOIIO OpUEH-
THUPYETCS B Ma-
Tepuaie, He
3aTpyaHseTcs ¢
OTBETOM IIpH
BHUJIOU3MEHE-
HUH 3aJITaHUuN

copmupo-
BaHHOE yMe-
HHe 00OCHO-
BaHHO BBLIOU-
paTh HHCTPY-
MEHTaIbHBIN
METOJ, aHaju3a
B COOTBETCTBHH
¢ 3a7a4aMu U
KOHIIEHTPAIH-
el aHaJIuTa B
o0BeKTax mc-
cJIEIOBAHMUS,
€ro arperat-




OIICHKH JTAaHHBIX /
pe3yabTaToB / 10-
KYMEHTOB / CBeJie-
Huit / nHPOpMa-
UM - OCHOBaMH
MPUHIAITHATBEHBIX
YCTPOMCTB COBpE-
MEHHBIX aHAJTUTH-
YeCKHUX Ipuoo-
poB, criocobaMu
perucCTpaniy aHa-
JUTHYECKUX CHT-
HAJIOB Ha COB-
PEMEHHOM 000pYy-
JIOBaHUH, HE BIIa-
JIeeT METOTUKAMH
XEMOMETPUKH JIJISt
00paboTKH pe-
3yJIETATOB H3Me-
PEHHUI, OLIEHKU UX
JIOCTOBEPHOCTH U
obecrievueHus Ka-
4YecTBa pe3yibTa-
TOB aHaJIM3a, He
BJIaJIeeT crocoba-
MU ipobooTOopa
npooomoI-
TOTOBKH 00pa3iioB
MOYB M CEITLCKOXO0-
35IUCTBEHHBIX pac-
TEeHHI, 00BLEKTOB
OKpY>Karolen
Cpeibl, arpOXUMHU-
Ka-TOB, He BJajie-
€T crocodamu
YIPaBIICHUS XH-
MHYECKUX PEaK-
LU U IPOLIECCOB,
JIeKAIUX B OCHO-
BE UHCTPYMEH-
TaJIbHBIX METOA0B
aHanm3a Jyis mo-
JYYCHUS] MaKCH-
MaJIBHOT'O BbIXOJda
AHAIUTUYECKOH
bopmbl onpesens-
€MBIX KOMIIO-
HEHTOB, HE BIIajIe-
€T UHCTPYMEH-
TaJbHBIMH METO-
JlaMH UCCIIe/IoBa-
HUS IIOYBCHHOT'O
TUTOIOPOTUS U
MPOTYKIIMOH-0TO
mpoiiecca arpogu-
TOLIEHO30B.

MEHHOM 000-
PYZIOBaHHUH
METpPOJIOTH-
YEeCKyH 00pa-
00TKY pe3yIb-
TaToOB H3Me-
penuii, ¢par-
MEHTapHOE
yMEHHE olle-
HHBaTh €€ JI0-
CTOBEPHOCTb,
TOYHOCTB, Tpa-
BIJIBHOCTB;
HE CHCTEMHOE

yMEHHE OCy-
HICCTBIISATh
mpo6ooTOOp U
mpobomoaro-
TOBKY aHaJHTa
B COOTBETCT-
BUU C TpeboBa-
HUSMU HH-
CTPYMEHTAJIb-
HOT'O METOJIa 1
KOHKPETHOI
METOTUKH
aHanm3a, yMeeT
HE B ITOJHOM
o0BeMe MpoBo-
JIATH SKCIICPH-
MEHTaJIbHBIC
UCCIIE/TIOBAHUS
MOYBEHHBIX U
PaCTHTEIBHBIX
00pa3ios., ar-
POXUMHYECKUX
CpeJICTB Ha Co-
BPEMEHHOM
obopynoBaHUN
, bparmenrap-
HO yMeeT Ipu-
HHMAaTh Ha OC-
HOBE aHaJIN3a
pe3yJIbTaToB
U3MEPEHUN
COIIMAIBHO
3HAYMMBIE pe-
HICHHS TI0
YIYYLICHUEO
TUTOIOPOJTHSI
H0YB, ONTHU-
MH3aIUH [THTa-

POOOIIOATO-
TOBKY aHaJIHTa
B COOTBET-
CTBHH C Tpe-
OOoBaHUAMU
HHCTPYMEH-
TaJILHOTO Me-
TOJa U KOH-
KpETHOH MeTo-
VKM aHaju3a,
yMeeT B JI0CTa-
TOYHO TTOJTHOM
00BeMe TIPOBO-
JUTD DKCIIEPH-
MEHTaJIbHbIC
HCCIICIOBaHHUS
ITOYBEHHBIX U
pacTUTENBHBIX
00pas1os, ar-
poxumMuyec-
KHX CPEJICTB Ha
COBPEMEHHOM
00opynOBaHUH
IIPpUHUMATh Ha
OCHOBE aHaJHU-
3a pe3yJIbTaToOB
M3MEPEHUN
COLIMAIILHO
3HAYHUMBIC pe-
IICHUS 110
YIIY4ILICHUIO
TIOOPOTUS
MOYB, OMTH-
MHU3alluy 1nura-
HUA U I1IOBBI-
IICHHUS TPO-
AYKTUBHOCTHU U
Ka4yecTBa ar-
poduro-
[IEHO30B, C
Y4€TOM OXpa-
HBI TIPUPOJIBI

BJajIeHne
HABBIKAMU
YTEHUS U
OLICHKH JIaH-
HBIX / pe3yiib-
TaTOB / IOKY-
MEHTOB / CBe-
JeHWH / NH-
¢dhopmanuu-
OCHOBaMHU
NpUHIUIINATIb-
HBIX YCTPOHCTB
COBPEMEHHBIX
aHaJMTH4eC-
KHX MPHOOPOB,

HBIM COCTOSI-
HUEM W MaT-
pUYHON OCHO-
BOH, yMeeT
MPOBOJUTh H3-
MEpeHHsl  aHa-
JUTHYEC-KUX
CUTHAJIIOB  Ha
COBPEMECHHOM
o0opynoBaHUU
U METpOJIOTH-
4ecKkyro obpa-
00TKy pe3yinb-
TaTOB  HU3Me-
peHuid, ole-
HUBATh €¢ J0-
CTOBEPHOCTH,
TOYHOCTb, TIpa-
BUJIBHOCTH;
c(hopMupoBaH-
HOE YMCHHE
OCYILECTBIATh
mpobooTOOp U
poOoIoAro-
TOBKY aHaJINTa
B COOTBET-
CTBHH C Tpe-
OoBaHUSIMU
HHCTPYMEH-
TaJTBHOTO Me-
TOJIa ¥ KOH-
KPETHOH METO-
JIUKU aHaln3a,
yMeeT B I0JI-
HOM 00BEME
NIPOBOJUTH
JKCTIEpUMEH-
TaJbHBIC UC-
CIIeJIOBaHUSI
MOYBCHHBIX H
PaCTUTECIIbHBIX
00pa31oB, ar-
pO-XuMHYEC-
KHX CPEJICTB Ha
COBPEMEHHOM
obopynoBaHUU
IIpUHUMATh Ha
OCHOBE aHaJU-
3a pe3ysIbTaToB
M3MEpEHUH
COLIMAJIEHO
3HAYUMBIE pe-
IICHHS 10




HUS U TTOBBI-
HICHUS MPO-
JYKTUBHOCTH H
KaJyecTBa ar-
podwuTo-
LEHO30B, C
YYETOM OXpa-
HBI IPUPOJIBI;

B I[EJIOM HE
CHUCTEMHOE
BJIAJIEHHE
HaBBIKAMHU
YTCHUS U
OLICHKH JIaH-
HBIX / pe3yIb-
TaToOB / JOKY-
MEHTOB / CBe-
JICHUI / NH-
¢dhopmarun-
OCHOBaMH
MIPUHIIUAITHAITb-
HBIX YCTPOHCTB
COBpPEMEHHBIX
aHaUTHYeC-
KHX TIPUOOPOB,
criocobaMu
perucTpanuu
aHauTHYeC-
KHX CHTHAJIOB
Ha COBPEMEH-
HOM 000pYy/10-
BaHWH, HE B
MOJTHOM 00Be-
Me BiajieeT
METOTUKaMHU
XEMOMETPHUKHU
JUTst 00pabOTKH
pe3ynbTaToOB
U3MEpPEHUN,
OIIEHKH HX JI0-
CTOBEPHOCTH H
obecrieueHus
KadecTBa pe-
3yJILTaTOB aHa-
Jm3a, cocoda-
MU TIpo00O0T-
6opa u ipo6o-
MOJITOTOBKH
00pas3IoB 1Mo4B
U CEJIbCKO-
XO3SIICTBEH-
HBIX PACTEHHH,
00BEKTOB
OKpYyXKaroleu
Cpelibl, arpoxXu-
MHUKATOB,

crocobamu
PErUCTpaIIid
aHAJINTHYEC-
KHX CHUTHAJIOB
Ha COBPEMECH-
HOM 060pyzao-
BaHUHU, BIaje-
€T B I0CTATOU-
HO ITOJTHOM
00BEME METO-
JUKAMH XEeMO-
METPHKH IS
00paboTKH pe-
3yJBTATOB W3-
MEpEeHUH,
OIIEHKH UX II0-
CTOBEPHOC-TH U
obecre-yeHus
Ka-4ecTBa pe-
3yJIbTaTOB aHa-
JIn3a, B I[E€JI0M
YCIIEIIHOE, HO
coJiepkariee
OTJIC/IbHBIC
IPOOEIIBI WITH
COTIPOBOXK/1a-
FOIIIEECST OT-
JCJIIbHBIMU
oIInOKaMH
BIIaICHHE
HaBbIKAMH
crocodamu
mpobooTdopa u
po0OoIo -
TOTOBKH 00-
pasIoB MOYB U
CEIbLCKOX 035~
CTBCHHBIX pac-
TEHUH, arpo-
XHUMHKATOB,
BJIAJICET B JI0-
CTAaTOYHO MOJI-
HOM 00BEME
criocobamu
YIIPaBIICHUS
XAMHYECKHAX
peakuuii u
MIPOIIECCOB,
JIEXKALIUX B
OCHOBE HH-
CTPYMEHTAJIb-
HBIX METOJIOB
aHaM3a s
TIOJIYYEHHUS
MAaKCUMAJIbHO-
ro BBIXOJa
aHAJINTHYEC-
Kol popmBbl

YITYYIICHHEO
TUTOIOPOTHSI
MOYB, ONTH-
MH3aIUH [THTa-
HUS ¥ TTOBBI-
IICHUS TPO-
JIYKTHBHOCTH U
Ka4ecTBa ar-
poduroreHo-
30B, C y4ETOM
OXpaHBbI TIPH-
POIBI;

yCIIEImHoe U

CHCTEMHOE
BJIaJiCHHE
HABBIKAMH
YTEHHS H
OLIEHKM  JaH-

HBIX / Pe3yib-
TaToB / JOKY-
MEHTOB / CBe-
JIeHuit /  uH-
¢dopmanuu-
OCHOBaMH
MIPUHIINATTHATb-
HBIX YCTPOMICTB
COBPEMEHHBIX
aHAIINTHUIeC-
KHMX npubo-
pOB, CIOCO-
0amMH  perucT-
pauuu  aHau-
TUYECKUX CHI-
HaJOB Ha CO-
BPEMEHHOM
obopyoBa-
HUH, BIAJCET
METOJTUKaMU
XEMOMETPHUKH
JUTst 00paboTKH
PE3yIbTaTOB
WU3MEpPEHUN,
OIIEHKH HX JI0-
CTOBEPHOC-TH U
obecrie-ueHus
KadyecTsa pe-
3yJILTATOB aHa-
JIM3a; CII0Co-
O0amu IpoO0oT-
0opa u pobo-
MOJTrOTOBKH
00pas3IoB MOYB
U CEeITbCKOXO-
3SICTBEHHBIX
pacTeHui, ar-
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¢parmeHTapHO
BIIAJICET CIIO-
cobamu yrpas-
JCHUSI XUMHYe-
CKHUX peaxiui
1 TIPOLIECCOB,
JeXKAIINX B
OCHOBE WH-
CTpyMEHTAaJIb-
HBIX METOJIOB
aHanm3a Juis
HOTyYCHUS
MaKCHUMaIbHO-
TO BBIXOZa
aHaJUTHYeC-
Kol hopmBbI
orpezerse-
MBIX KOMIIO-
HEHTOB, B
OTPaHUYCHHOM
o0beme Biazie-
€T UHCTPYMEH-
TaJILHBIMU Me-
TOJIAMH UCCJIe-
JIOBaHUS 110Y-
BEHHOTO IJI0-
JOpOIUs 1
HPOIYKIHOH-
HOTO Ipoliecca
arpodwurorie-
HO30B.

ompezaese-
MBIX KOMTIO-
HEHTOB, B JIO-
CTaTOYHO TIOJ-
HOM o0Bbeme
BIIAJICCT UH-
CTPYMEHTAIb-
HBIMH METO/1a-
MU HCCIIe/I0Ba-
HUS IOYBEHHO-
'O TUTOJIOPOHS
Y TIPOYKIIMOH-
HOTO TIporiecca
arpoguroIeHo-
30B, B IIEJIOM
YCIICIIHOE BJa-
JICHUEM MaTe-
pHaoB, HO
cojiepkaiiee
OTJIC/IbHbBIC
IPOOEIIBI WITH
COTIPOBOXK/1a-
rorieecs OT-
JCJIIbHBIMU
omuOkamu (1-
2)

POXUMUKA-TOB,
crocodamMu
YIIPABJICHUS
XUMHYECKUX
peaxkuui u
MIPOIIECCOB,
JISKAIKX B
OCHOBE HH-
CTPYMEHTAIb-
HBIX METOOB
aHaau3a I
MOITyYeHUS
MaKCUMAaJIbHO-
ro BEIX0OJa
aHAJATHYICCKOM
dhopmeI omipe-
JEeTIIEMBIX
KOMITOHEHTOB,
B IIOJIHOM 00B-
eMe€ BJIaJIEET
HHCTPYMEH-
TaJIbHBIMHU Me-
TOIaMHU HCCIIe-
JOBaHUS MMOY-
BEHHOTO IIJIO-
JIOpOUs U
MPOIYKIUOH-
HOTO Tpolecca
arpodurorie-
HO30B.
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3. TunoBble KOHTPOJIbHbIE 32IaHNSI WA UHbIe MATePHAJIbI, He00X0AUMbIe IS
OlleHKH 3HAHWI, yMEeHHUI1, HABBIKOB U (WJIH) ONbITA AeATEJIbHOCTH,
XapaKkTepu3yIMX 3Tanbl ((OPMUPOBAHNS KOMIIETEHI[UIl B MpoIecce 0CBOCHMS
o0pa3oBaTeyibHOI MPOrPaMMBbI

3.1. BXogHOi1 KOHTPOJIb
BX0aHOW KOHTPOJIb — CPEJICTBO IPOBEPKH 3HAHUU M YMEHHI 00yYaromuxcs ,
KOTOPOE MOKET OBITh UCIOIb30BAHO JJIsi KOHTPOJIS IPUOOPETEHHBIX paHee IpHu 00yye-
HUW HaBBIKOB M yMeHMi. L{esb mpoBeneHrs: BXOJHOTr0 KOHTPOJIS: TPOBEpKa riyOrnHbI
3HaHUU U yMEHUH o0yyaronmxcs, IpuoOpEeTEeHHBIX paHee pu 00yuyeHun B Oaka-
JIaBpHATe.

IIpumepHBIN NepeyeHb BONPOCOB BXOAHOI0 KOHTPOJIS

1. IIpeamer u 3aga4n aHATUTUIECKON XUMHH.

2. [lonaTue « AHaTUTHYECKUN CUTHAID).

3. O1Tn4ne KOJIMYECTBEHHOTO aHAJIN3a OT KAYECTBEHHOTO.

4. Knaccugukanus KOJIM4EeCTBEHHBIX METOJJOB aHAJIN3a.

5. Kitaccnueckne XuMHAYECKHE METO/IbI aHAIU3A.

6.CylHOCTh TPABUMETPUUECKOTO METOAA aHAIIN3A

7. TuTpUMETPUYECKNIA METOJT AHAJIN3A.

8.0co0eHHOCTH NPUMEHEHUSI UHAUKATOPOB U MEXAaHU3M UX JIEUCTBUS B METO1aX
auuau- 1 aIKaJIUMETPUA

9.KoMmImekCoHOMeTprUYEC KOE TUTPOBAHUE

10.0cobeHHOCTH ACHCTBUSA HHAUKATOPOB B KOMILJIEKCOHOMETPUU
11.Knaccuduxamus cnoco00B OKHCINUTEIbHO-BOCCTAHOBUTEILHOTO TUTPOBAHMUS
12. ITpuHIMIIBI BEIOOpA HHIUKATOPA B PEIOKC - METPUH

13. O6opynoBaHNE aHATTUTUYECKUX JIA0OPATOPHIA

14.Crioco0bl aHanM3a MOYBEHHOW BBITSKKH TUTPUMETPUUYECKUMU METOIAMHU

15. IlorpemHOCTH B TATPUMETPUIECKOM U TPABUMETPUYECKOM METOJAX aHAIN3a
3. 2. TecToBble 3a/1aHUSA
Tectsl — 3TO cucTemMa CTaHAAPTU3UPOBAHHBIX 3aJaHUM, MMO3BOJSAIOLIAX aBTOMa-
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TU3UPOBATh NMPOLIEAYPY U3MEPEHUSI YPOBHS 3HAHUI M YMEHHUI 00yJarommnxcsl.

[To nucuunube «HCTpyMEHTaIbHBIE METO/BI UCCIIENOBAHUID MIPENYCMOTPEHO
MIPOBE/ICHUE YCTHOTO U MHUCbMEHHOTO TECTUPOBAaHMS. TeCTUpOBaHUE PACCMATPUBAETCS
KaK KOHTpPOJb YCIIEBAEMOCTH U IMPOBOJUTCS IOCIE HU3YUYEHHs] ONPEACICHHON TEMBbI
pasfenia QUCLUUILUIMHBL. B OIHOM BapuaHTe TecTa COAEpKUTCA 5 M 0osiee BOIPOCOB.
Kaxxnpiii mpaBuiIbHBINA OTBET OLIEHUBAETCs B 1miu 2 6aiia, MakcuManbHas cyMMa Oall-
70B 3a TectupoBanue 5 unu 10 Ganos.

IIpumep -BAPUAHT Ne 6 (Temsbl — Cnexrpodoromerpus, Ioasspumerpus, Pe-

(ppaxromerpus»)
1. YkaxkuTe MaTeMaTHUECKYIO 3amuch 3aKoHa byrepa-Jlambepra.
1. lg(lo/l) =k 1-c
2. lg(l/l) = k-I-c
3. lg(le/ly) =k'1
4.  lg(l/lp) =k-1

2. Kak u3MeHsieTcsl mokas3aTellb NPeJOMIICHHs] CBETa MPHU MOBBIILICHUH TeMIepa-
TypBI pacTBopa?

1. Bo3pacraer.

2. He u3mensiercs.

3. Camxkaetcs. 4. J[is omHAX BEIIECTB BO3pPACTAET, VIS APYTHUX - CHIDKACTCS.
3. Vkaxure pusznueckoe sSBJICHHE, HA KOTOPOM OCHOBaH METO/I ITOJISPUMETPHUS.

1. Ilonsspuzanus cBeTa.
2. BpaieHre 1ioCcKOCTH MOJIIPU3aIliy CBETA.

3. BpamarensHas gucnepcust cBeTa.
4. OTpaxeHue CBeTa.
4, VYKaxkute KOOPAUHATHI TPATyUPOBOYHOTO rpaduka B MeTojie GOTOMETpHs

IIJTaMCHH.

1. A =1(c).

2. 1 =1(0).

3. 1 =1(c).

4. a. = f(c).
d. Ipu onpenenernn CuU”" B pacTBOpe MHKPOYIOOPESHHS ONTHYECKAs ILIOT-
HOCTb PACTBOpA aMMHAKaTa Meau, comepskamero 2,30 mr Cu” B 100 cm® pasna 0,26
Ipu ToJIIMHE Toromiaromero cios 20 mM. Paccuuraiite MossapHbid KodhPuimeHt

CBCTOIIOIJIOIICHUA.

1. 3,62 -10°
2.1,80 -10°,
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3. 3,62 -10.
4.3,62 -10°
3.3. JlabopaTopHasi paboTa

JlaGoparopHas paborta- 310 hopma 00yueHUs1, MO3BOJISAIOLIAs IPOBEPUTH YMEHUS
U HAaBBIKM BBIIIOJHEHUS JKCIEPUMEHTa I10 KOHKPETHOMY M3Y4aeMOMY HHCTPYMEH-
TaJbHOMY METOJly uccaeaoBaHuil. OHa OCHOBaHA Ha MPOLECCE OCO3HAHUS U3y4yaeMOro
MaTepuaga Ha OCHOBE CaMOCTOATEIBHOW MpEeABApUTEIbHON yueOHOU NeATeIbHOCTH
oOyuaronierocs. [Ipu atom o0cyxaarorca Haubosee TpyAHbIE A1 YCBOSHUS U TOHUMa-
Hus Bonpockl. [Ipu orieHke 1abopaTtopHOi pabOThl YUUTHIBAIOTCA:

- CTETIEHb CAMOCTOSITENIbHOCTH P BBINOJHEHUH SKCIIEPUMEHTA,

-PaBUJILHOCTD POBEJCHUS OTACIBHBIX CTaIUi JTa0OpaTOPHOM paboTHl,

-MIMCbMEHHBIN 0TYeT 1o J1abopaTopHOil paboTe, rPaMOTHOCTH B O(OPMIICHHH,

-CO0JII0/IEHUE MPABUJI TEXHUKU O€30M1aCHOCTH IIPH padboTe B J1aOOpaTOPHH.

JlaGopatopHble pabOTHI BBIIOJHAIOTCA B COOTBETCTBUU ¢ METOIMYECKUMU YKa-
3aHUSAMH 1O BBIIIOJIHEHUIO JJAOOPATOPHBIX paboT Mo aucuuiuinie « THCTpyMeHTalbHbIe
METO/IbI UCCIIETOBAHNID)

[lepeuenn 1abopaTOpHBIX paboOT
no aucuurmHe «MHCTpyMeHTaabHbIe METObI UCCIEI0BaHUI

1. UHcTpyMEeHTanbHbIE METO/IbI HCCIIEJOBAaHUI- OCHOBHAsI 0a3a MacCOBOIr0 XMMHUYECKO-
r'0 aHaJu3a 00BEKTOB OKPYKAIOLIEH CpeIbl

2. MGTOI[BI HaXOXICHHUA COACPIKAHUA OIIPCACILICMOI'O KOMIIOHCHTA B daHAJINTC
HHCTPYMCHTAJIbHBIMHU MCTOJaMH I/ICCJIGI[OBaHI/Iﬁ

3. OmeHka pe3yJbTaTOB aHATUTHICCKUX H3MEPEHUI METOJIaMA MaTEeMaTHIECKOMN CTa-
TUCTUKHU

4. ITpo6ooTOOp M MPOOOMOATOTOBKA OOBEKTOB UCCIEIOBAHUS B arPOHOMUU
5. [Ipsimoe poTtomMerpuueckoe omnpeaenenne Meau(2+) B y1oOpeHusx
6. ®OTOIIEKTPOKOIOPUMETPUUYECKOE OTIPEICIICHHIE IIBETHOCTU OEJI0T0 caxapa

7. ®oTomeTpudeckoe onpezaeneHue xenesa ( 3+) B MUKpOYJI00peHUsIX ¢ CyJib(ocaiu-
LAJIOBOM KUCJIOTON

8. ®oToMeTprYeCcKOe ONpeeieHre OOJBIIUX KOJMYECTB Meu (2+) B arpoXuMHUKaTax-
MeToaoM nuddepeHnnansHoi cCieKTpoPoTOMETpUH

9. IMonsipuMeTpUvecKoe OnpeIesieHIe caXxapo3bl B BOAHOM pacTBope. OnpeaencHue
Kpaxmajia B MyKe U 3epHE

10. ®oToTypObHaUMETPUYECKOE ONIPEEIICHHE CYIb(aT-HOHOB B MPUPOJIHBIX U MOJIHB-
HBIX BOJIaX

11.ITmameHHO-(DOTOMETPUYECKOE OTIPE/ICTICHUE HATPUS U KAJIUSI B BOJTHOM BBITSDKKE U3
MOYBHI HAa TIJITAaMEHHOM (POTOMETpE.

12. ®oTtodyopumeTpruyeckoe onpeaeneHue pudoduiaiuHa B pemnapare Buramun B,
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13. PedpakromeTprueckoe onpeeseHue XJIopuaa HaTpusi B BOAHOM PacTBOPE.
Omnpenenenue caxapa B COKax

14. Monometpus - nenosas urpa «lIpuMeHeHre HOH-CEIEKTUBHBIX 3JIEKTPOJIIOB IS
KOJINYECTBEHHOMN OLICHKH IIOYBEHHOTO IIJI0IOPOIHS U IPOAYKIIMU PACTEHUEBOICTBAY

15. KoHaykToMeTpuueckoe ornpesiesieH7/ue o01e MuHepanr3aiui BOJHOM TOYBEHHOM
BBITSDKKH

16. Onpenenenne cCUCTEMHBIX (YHTUIIMIOB B PACTUTEIBHOM MaTepHuale, Mo4Be 1 BO-
JaX METOJOM TOHKOCJIOWHOM XpomaTorpapuu

17. I'azoxpomMaTorpaduueckoe onpeaeneHue OaiaeTona u OalTaHa B paCTUTEILHOM
Mmartepuae (3eJeHas Macca pacTeHHit, 3epHO, KapTodesb, OTypIibl, TOMHUIOPHI, S0I0KH,
JMMOHBI), TOYBE U BOE

3.4. lenoBasi urpa

[IpencraBnseT coO0l COBMECTHYIO ACSATEILHOCTD IPYIIbI 00yUYaIOIIUXCS U Te/1a-
TOTUYECKOT0 PaOOTHHKA C LEBIO PEIICHUS YUeOHBIX U TPOPECCHOHATIEHO-OPUEHTHUPO-
BAaHHBIX 3a/1a4 IIyTeM UTPOBOT0 MOJICIUPOBAHUS peallbHOM MPOOJIIEMHOM CUTYaIlNH,
MO3BOJISIET OLICHUBATh YMEHHE aHAJIM3UPOBATh U PEIIaTh TUIIUYHBIE MPOHECCUOHATBLHO-
MPOU3BOJICTBEHHBIE 3a/1aud B arPOHOMUU
Henosas Urpa «lIpumMeHeHrne HOH-CEIIEKTUBHBIX 3JEKTPOJIOB I KOJIMYECTBEHHOMN
OIIEHKH MOYBEHHOTO IJI0J0POAMS ¥ IPOIYKIIMU PACTEHUEBOICTBA» BKIIIOUAET:
1-onpeodenenue xanus B BOJHOUN BBITSDKKE U3 TTOYBBI C UCIIOJIB30BAaHUEM HOH-
CEJIEKTUBHOI'O 3JIEKTPO/A ;

2-onpedenenue uonos céunya (11) B BOJHOM MOYBEHHOHN BBITSHKKE C TPUMEHEHUEM
CBUHEII-CEJIEKTUB-HOT'0 3JEKTPO/a,

3- onpedeneHue HUMpPamMos B OBOIIAX C UCTIOIH30BAHNEM HUTPAT-CEJICKTUBHOTO JJICK-
TpoJa,

4-onpeoenenue KUCTOMHOCMU 3ePHA AYMEHs U IPYTUX 3€PHOBBIX METOJIOM MOTEHIIMO-
METPUUYECKOTO TUTPOBAHUS,

5- onpedenenue conAHOU KUCIOMbL 8 600aX METOIOM MOTEHIIMOMETPUYECKOTO TUTPO-
BaHMUSI

[Toapo6HOE NMcaHue HKCTIEPUMEHTA MTPUBEJICHO B METOJIMYECKUX YKa3aHUSIX JUIs J1a0o-
pPaTOPHBIX pabOT MO TUCIHUTIIINHE.

IToaroroBka K UTPOBOMY MOJAEIUPOBAHUIO U €0 MPOBEACHUE BKIIOUYAET CIAEIYIOLINE

ATAIBI:
Jran 1. BBenenne B npodiemy.

[IpenonaBarenb packpbiBaeT OOYYAIOIIMMCS IIE€Tb U 33a/1a4 MPECTOSIIET0 UTpo-
BOTO 3aHATHS, €r0 TeMy, ¢popmMy mpoBeneHusi. OHU TPYNIHUPYIOTCS B TBOPUYECKHUE KOJI-
JIEKTUBBI — JTA0OPATOPUH, BHIOUPAIOT 3aBEIYIONTUX JIA0OPATOPHSIMHU.
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Jtan 2. [loaroroBka Kk nNpoBeIeHUI0 3AaHATHS.

3aBenyromuii JabopaTopuel pacmpenenseT 3aJaHus MEXIy COTPYIHUKAMHU.
OOyuaromuyecss — Hay9HbIC COTPYAHUKU MTOBTOPSIIOT U3YUCHHBIA TEOPETHUYCCKUI MaTe-
pHUaj COTJIACHO MOJYYEHHOMY 3aJJaHUI0 U METOJUKU IIPOBEICHUS HKCIIEPUMEHTA, KOTO-
poMy OHM OOydYalMCh Ha Ja00paTOPHBIX 3aHATHIX. CTYyIEHTHI JIeJaloT 3ar0TOBKH K 0Y-
OyIIEMY MUCbMEHHOMY OTYETY MO MTPOBOMY 3aHATHIO. OTYET BKIIIOYAET TEOPETHYE-
CKYI0O U SKCIEPUMEHTAJIbHYIO YacTh MO KaXJIOMy HcciefoBaHuio. [Ipu moaroroBke K
3aHATHIO CTYJICHTHI O(QOPMIISIOT TEOPETHUYECKYI0 YacTh oTdera. [IpemomaBaTenp KOH-
CYJIbTUPYET 00YYaIOIINXCs MO BOMPOCaM, BO3ZHUKAIOIIUM MPU MOJTOTOBKE K UTPOBOMY
3aHATHI0. JIabOpaHT OpraHu3yeT MaTepHaTbHO-TEXHHUYECKOE OOecleueHUe 3aHsSITHS:
npuOOPHI U MPUCTIOCOOTICHUS, XUMUYECKas MOCYy/1a, peakTUBbL. [ pynmupyer npudopsl U
000OpyI0BaHKE IO UX HA3HAYEHUIO, pa3MeIlaeT UX B Y4eOHOM ayAUTOPHUH.

Jrtan 3. IIpoBeaeHne UTPOBOTr0 MOIEJTUPOBAHUS

[IpenogaBaTens HaUMHAET UTPOBOE 3aHATHE, OOBSIBISET €r0 TEMY, LIETH U 3a7a-
yn. [Ipurnamaer oOydaromuxcs HadaTh IKCIEPUMEHTaIbHYI0 padoTy. OOyuaromuecs
TPYNIUPYIOTCS B KOJJIEKTUBBI-IA00pATOPUH, PACHPENIEISIOTCS M0 ayJUTOPUU COTIIACHO
MOJATOTOBJICHHOMY OOOpY/JIOBAHHUIO M MPUCTYIMAIOT K aHau3y o00pa3ioB. Pe3ynbrarsl
U3MEPEHUM U pacyeThl (PUKCUPYIOTCS B SKCIIEPUMEHTANIbHOM yacTu otyeta. [locie BbI-
MOJIHEHUST aHAINM3a Ha OCHOBAaHHH CBOUX PE3yJbTAaTOB COTPYAHHUKHU JAIOT 3aKIIOUCHHUE
10 MCCJIE0BAaHHOMY 00pa3sily mpupoHOM BoAbl. CBOIO paboTy COTPYIAHUKH J1abopaTo-
pUU CIAIOT 3aBeyroleMy Jaboparopueit.3aBenyromuii 1adopaTopueit 0000IIaeT gaH-
HBIC BCEX COTPYIHHKOB CBOCTO KOJICKTHBA, COOMPAsi OTACIBbHBIC YaCTH IKCIIEPUMEHTA
B €JIMHBIN OTYET, MOCJIC YETro BHICTYNAET C YCTHBIM coolIeHueM rpymmnoi. O0ydaromniu-
€Csl Y4acTBYIOT B OOCYXKJE€HUHU BBICTYIUICHUS, 3a7al0T BOMPOCHI, BHICKA3bIBAIOT CBOU
MHeHust. OTder 1mo paboTe CBOECH Irpymibl pyKOBOJIUTEIH Ja00OpaTOPUH CIAET Mpernoia-
BaTeIIo.

IOran 4. [loaBeaenue UTOroB 3aHATHA.

3aBeayromuii 1abopaTopueil olleHUBAeT pabOTy CBOMX COTPYIHUKOB, YUUTHIBAS
CTEIEHb UX MOATOTOBIEHHOCTH K BBIMOJIHEHUIO aHAIN3a, CAMOCTOSITEIbHOCTh MPOBEIE-
HUSI ONbITa, AaKKYPATHOCTh U TIIATEIBHOCTh HccienoBaHus. [IpenonaBarenb OlleHUBAET
paboTy pykoBoauTENs jJadoparopuu. [Ipu 3TOM yYUTHIBAIOTCS CTEINEHb €ro BIIaJCHUS
BCEMHU METOJIaMH, CTIOCOOHOCTh 0000IICHUS YKCIIEPUMEHTAIBHBIX JaHHBIX U OpraHu3a-
TOpPCKUH TajaHT. B 3aBeplueHuu U mpenojaBareib, U 00ydaroumecs IeJIaloT BbIBOJ O
JOCTUKEHUU TEJU 3aHITUS U YIACHSIOT JUJIsi ce0sl BCE €ro acheKkThl (Ieaaroru4ecKui,
MM03HABATEJbHbINA, TBOPUECKHUI, KOMMYHUKATUBHBIA U T.11.):

- «IOJIYYHJIOCH» JIN IMPOBCACHHOC 3aHATHUC KaK I/IFpOBOC?
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- YAAJIOCh JIU CMOJICNIUPOBATh MPOU3BOJICTBEHHYIO CUTYAIUIO U O0ECIICYUTh 3aHSATHIO
npodeccoHaIbHy0 HAPaBIECHHOCTh?

- yAAJIOCh JIU CpaboTaThCs B KOJIJIEKTUBE COTPYIHUKOB?

- OKazajach JiM MOJIe3HOM Takasi opma 3aHsATUsA?

- SBWJIACH JIM TIOJIE3HOW U MHTEpPECHOU UHPOopMalus 00 U3yueHHOM O0BEKTE ?

B koHIle AenoBoi Urpel mpenojaaBaTeslb 0JarogapuT oOydarolMuXcs 3a aKTUBHOCTh U

TBOPYECKYIO PaOOTy U OOBSIBISACT 3aHATHEC OKOHYCHHBIM.

3. 5. Py0e:xHbIiI KOHTPOJIb

[IpencraBnser coboil cpencTBO KOHTPOJIS YCBOCHMs yueOHOro marepuaina pas-
JI€JIOB TUCLUIUIMHBI, OPraHU30BaHHOE KaK ydyeOHOE 3aHSATHE B BHJIE cOOECETOBaHMS
oOy4Jaronierocst ¥ NpernogaBaTess.
-Llens npoBeaeHust pyOexKHOTO KOHTPOJIS:
— MpOBEpKa U OIEHKA 3HAHWW , YMEHUH M HABBIKOB OOYYAIOMIMXCS MO JAHHOMY KOH-
KPETHOMY pa3/iely AUCLUILIUHBL.
[Ipu oneHke pe3yabTaToB OOYYEHUSI YUUTHIBAIOTCA CIEIYIOUIME KAaYeCTBEHHBIE MTOKaA-
3aTeIN OTBETOB:
-r1yOMHa OTBETA, T.€. COOTBETCTBUE U3YUYEHHBIM TEOPETHUUECKUM 0000IIEHUSAM,
- [IOJIHOTA OTBETA , T.€. COOTBETCTBUE 00bEMY MPOrpaMMBbl U HHPOpMAIIUU y4eOHUKa,
- OCO3HaHHOCTh OTBETA , T.€. COOTBETCTBHE TPEOYEMbIM B IpOrpaMMe YMEHHUSIM 00yua-
IOLIETOCsl MPUMEHSTh NOJIYYEHHYIO HH(DOPMALIHIO.

[Ipu orieHKe yYUTHIBAIOT YHUCIIO M XapaKTep OMUOOK (CyIeCTBEHHBIC U HECY-
niecTBeHHbIe). CyliecTBEHHbIE OIIMOKH CBSI3aHbl C HEOCTATOYHOM TITyOMHOM U 0CO3-
HAaHHOCTBIO 0TBeTa. HecylecTBeHHbIEe OIMOKH ONPEACIIAIOTCS HEOOIBIION HEMOIHO-
TOM OTBETa U MOTYT OBbITh UCIIPaBJICHbI MPU JOMOJHUTENBHBIX BOIPOCAaX Mperno iaBare-
T8,

Bonpocel py6eXHOT0 KOHTPOJISI, pacCMaTpUBAaEMble Ha ay TUTOPHBIX 3aHATHSIX U
BBIHOCHMBIE Ha CAMOCTOSITEIbHOE N3YUECHHE:!

Bomnpocsl py0e:kHOro koutposist Ne 1

Bonpocwel, paccmampusaemoie Ha ayOumopHviX 3aHAMUAX
1. Buasl aHanu3a: W30TOMHBINA, JIEMEHTHBIA, (DYHKIMOHAIBHBIA, MOJEKYJSPHBIN, Be-
IIECTBEHHBIH, (Pa30BBIil.
2. MacmTabbsl TpUMEHEHUS HWHCTPYMEHTAJIbHBIX METOJIOB MCCJICIOBAHMS B arpoHO-
MUH.
3. Buasl ipo6. [IpenctaBUTensHOCTE POOHI.
4. VYcrpoiictBa U NpUOOPHI MPoOOOTOOpPa MOYBEHHBIX 00pa3IoB, a Takke 00pa3IoB
MPUPOHBIX U APYTUX BOJ, ArPOXUMHUKATOB, CETLCKOX03IHCTBEHHON MTPOTYKITHH.
5. Knaccudukammst MEeTo10B aHaan3a, OCHOBAaHHBIX HAa MU3MEPEHHUH CIIEKTPOB DJIEKTPO-
MarHUTHOTO U3Ty4YeHUSI.
6. OcHOBHBIE 3aKOHBI CBETOTIOTJIONIEHUS U anmaparypHoe ohopMIIeHHUE.

17



/. ATOMHO-3MHCCHUOHHAsl CIIEKTPOCKOINS B aHAIM3€ arPOHOMHYECKUX OOBEKTOB.

8. AToMHO-a0COpOIMOHHAs CIIEKTPOCKOIINS B aHAIM3E arPOHOMHUYECKUX OOBEKTOB.

9. MeTo/1bl MOJIEKYJIIPHONW ONTHYECKON CIEKTPOCKONUY B aHAIM3€E IUIOAOPOAUS NIOYB U
00BEKTOB arpo(puTOIICHO30B.

10. ®oTodmyopumeTpruueckuii aHaau3 B arpOHOMUU

11. IlonsspumeTpus B ONpeeICHUH KaueCTBA CaXapUCThIX KYJIbTYP.

12. PedpakToMeTpust B aHAJIN3E CEIbX0300HEKTOB.

13. Ilpsimas porometpusi, Mmeto 100aBoK, nuddepenimanbaas GOTOMETPUS , OCOOCH-
HOCTH METOJIOB M aKTYaJIbHOCTh MPUMEHEHUS B arPOHOMUH

14. O6mas xapaKTepUCTHKA U KIacCU(UKAIMS SICKTPOXUMUUYECKUX METOI0B UCCIIE0-
BaHUSI.

15. OcobGeHHOCTH MOTYYEHUsI aHATUTUYECKUX CUTHAJIOB B IOTEHIIHOMETPUYECKUX Me-
TOJIaX MCCIEA0BaHUS —TIpsMas MOTCHIMOMETPUs (HOHOMETPHS) U KOCBEHHas ( OTEH-
[IUOMETPUUECKOE TUTPOBAHKE) U U X IIPUMEHEHUE B aHAJIU3€ arpOPUTOLIEHO30B.

16. AHanUTUYECKHE CUTHAJIBI U CIIOCOOBI UX PETUCTPALIUU B KOHIIYKTOMETPUUYECKUX UC-
clieIoBaHMsIX. AninapaTypHoe oopMIIEHHE METO 1A

17. OcoOeHHOCTH aHATUTUYECKUX CUTHAJIOB U CIIOCOOBI X PErCTpalii B BOJIbTaMIIe-
POMETPUYECKUX U KYJIOHOMETPUUYECKUX UCCIIEIOBAaHUAX. AniaparypHoe opopmiieHne
METOJIOB

18.BonpTamnepomMeTpus: TEOPETUIECKUE OCHOBBI, KiIacCU(UKAIMsS METOIOB, MpUMe-
HEHHUE B aHan3€ OOBEKTOB - TOYB U CENbXO3KYIBTYP.

19. DnemMeHTHI XeMOMETPUKH: O€39TaIOHHBIE M OTHOCUTENBHBIE METO/IbI aHaIN3a, aHa-
JUTHYECKHUE CUTHAIIBI U TIOMEXH, MOTPEITHOCTH.

Bonpocel ona camocmosamenvrnozo usyuenus
1. CoBpeMEHHOE COCTOSIHUE U TEHACHIMU PA3BUTHUS UHCTPYMEHTAIbHBIX METOJOB HC-
CJIEIOBAHUM.
2. CriekTpbl aTOMOB: OCHOBHBIE M BO30YXKIECHHBIE COCTOSIHUSI aTOMOB, XapaKTEPUCTHUKU
CIIEKTPAJIbHBIX JIMHUM.
3. CnexTpsl MOJIEKYJ: CXeMbI JIEKTPOHHBIX YPOBHEH MOJICKYJIbI, TTOTHAS YHEPTUS MO-
JIEKYJIBI.
4. Postb METOJIOB pa3/ieJICHUs] U KOHIIEHTPUPOBAHUS B UHCTPYMEHTAIBHBIX METO/IAX HC-
CJI€JOBaHUN arpOHOMHYECKUX OOBHEKTOB.
5. Meroapl BCKpbITUS TTPOO.
6. MeTobl OCaKICHUS U COOCAKICHUS.
7. MeToJibl 2KCTpPaKITUH.
8. Poib 1 MeCTO aHATUTHYECKUX JIA0OPATOPHA B arpOHOMHH, TTOTYICHUN KaueCTBEHHON
CEIbXO03MPOAYKIIMU U YIYUYIIEHUHU TIOA0OPOAUS TTOYB
9.IlpsiMasi MOTEHIIMOMETPUST M MOTCHIIMOMETPUYECKOE TUTPOBAHUE B aHAIM3€ KOMIIO-
HEHTOB TIOYB U CEIHX03PACTCHUI B arpoPUTOIIEHO3axX
10. Ipsimast KOHTYKTOMETPHS M KOHIYKTOMETPUYECKOE TUTPOBAHUE B aHAIIN3E 00BEK-
TOB OKPY>KaIOIIeH cpeibl, KOMIIOHEHTOB TMOYB U CEIbX03PACTEHUH B arpo(UTOIEHO3aX
11. IToTeHuMOCTaTUYECKAS Y TAIbBAHOCTATHYECKAS KYJIOHOMETPHS.
12. Tlpumenenre B aHAIIU3E DJIEKTPOTPABUMETPUN U BHYTPEHHETO AJICKTPOIIU3A.
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Bonpocsl py0e:kHOTro KOHTpOJIst Ne 2
Bonpocwul, paccmampusaemoie na ayOumopHviX 3aHAMUAX

1.00mas xapakrepucTUKa U KilacCupUKalus XxpoMaTorpauueckux METO10B UCCIIE0-
BAHUMU.

2. I'a3oBas xpomatorpadus, BapuaHThl, COPOSHTHI U HOCUTENH, TPUMEHEHHE B arpOHO-
MUHU

3. MonoobmenHnas xpomarorpadusi, xpomarorpadus Ha Oymare.

4. TeopeTruecKre OCHOBBI METO/1a TOHKOCIIOWHOM XpoMaTorpaduu- OCHOBHBIE MeXa-
HU3MBI PA3JEICHUs aHAIINTA.

5. AacopOunoHHasi TOHKOCJIOHHas XpoMaTtorpadusi.

6. PacnipenenurensHas TOHKOCIOWHAS XpoMaTorpadus.

7. IloHaTuiinplil anmapar xpomaTtorpaduu: MoABMKHAsL U HETMOABMXKHAS (Pa3bl.
8.TeopeTnueckre OCHOBBI XpoMarorpauu: OCHOBHBIE IapaMeTpbl XPOMAaTOTPaMMBI,
KOJIMYECTBEHHBIE XAPAKTEPUCTUKHU PAa3JECICHUs, KOHLENIHSI TEOPETHUYECKUX TapeJIoK,
KMHETHUYECKasi TEOpHsl, pa3pelieHne Kak (akTop ONTUMH3ALUU XpoMaTorpaduyeckoro
rporuecca.

9. XKunkoctHas xpomaTorpadus U ee BUIbl IPUMEHEHUE B aHAJIU3€ MOYB , arPOXUMHU-
YECKUX CPEJICTB U CENbXO3KYIBTYP.

10 AnmapaTtypHoe opopMiIeHHE XPOMATOrpAPUUECKUX METOJOB UCCIIEIKOBAHUS.

Bonpocel ona camocmosamenvnozo uzyuenus
1. Macc-crieKTpoMeTpHsi, XpOMaTO-Macc-CIIEKTPOMETPUSL B aHAIU3€ arpOHOMHYECKUX
00BEKTOB
2. [IpenmytiiecTBa M OrpaHUUYEHUS XpOMaTOrpaduIecKOro aHaIu3a. CIIocoObl MHHIMU-
3allH TOTPEIIHOCTEN.
3. Kanunsipusiit anexktpodopes -TeopeTudecKre OCHOBBI METOAa
4. T'uapocTaTUYeCKUii, TUIPOIMHAMUYECKHUM, JJIEKTPOKMHETHUYECKUI CITOCOObI BBEJIE-
HUS TTPOOKI B KAITAJUISIP
5. OcobGeHHOCTH TPUMEHEHUS KallWJUIIPHOTO 30HHOTO 3JeKTpodopesa.
6. AKTyaJIbHOCTb Pa3fICICHHs U UACHTU(PHUKAIIMKA JUKAPOOHOBBIX KUCIOT METOAM TOH-
KOCJIOMHOM XpomaTtorpaduu.
7. OcobeHHoCcTH MPOOOMOATOTOBKU CEINBCKOXO3SMCTBEHHBIX PacTeHUH, MII0A00BOI-
HBIX KYJBTYp, BOJ, TIOYB JJISI TaJIbHEHUIIIETr0 aHaau3a XpomaTorpapuyeckumMu MeToja-
MH.

3. 6. IIpomesxkyTOUHast aTTECTAIUS

[IpomexkyTouHas arTecTalys B COOTBETCTBUU C YUEOHBIM IJIAHOM 10 HaIlpaBJie-
HUIO noArotoBku 35.04.04 «ArpoHoMus» 1o qucuuILinHe «MIHCTpyMeHTaIbHbIE METO-
JIbl KCCTIEAOBAHUIN MMPOBOJUTCA B BUJIE YCTHOTO dK3aMeHa.

[ToaroToBKa K MPOXO0XKICHHUIO MPOMEXYTOYHOU aTTeCTAllU OCYIIECTBISAETCS B
MepUoJl TPOBEJEHUS JIEKUUMU, 1a00paTOPHBIX PabOT, 1E€TOBOM UTPhI, a TAKKE BO BHEA-
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YAUTOPHBIE YaChl B paMKax CaMOCTOATEIbHON paboThl. Bo Bpemsi camocTosITeNnbHOM pa-
00ThI 00YYAIOIIUICS MOJIB3YETCSI OCHOBHOW U JONOJIHUTEIBHOMN JIMTEPATYPOH.

- llesib mpoBeneHUsT MPOMEXKYTOYHOW aTTECTAIMU: OLEHUTh YPOBEHb CHOpPMU-
POBAaHHOCTH AHAJIUTUYECKHUX U MCCIENOBATEIbCKUX HABBIKOB, IPAKTHYECKOTO U TBOP-
YECKOI'0 MBIIUIEHUS, YMEHUS OOYYaIOMIMXCA CaMOCTOATENbHO KOHCTPYHPOBATH CBOM
3HaHUA B IIPOLIECCE PELICHUS MPAKTUUECKUX 3a/1ad U MPo0JIeM, OPUEHTUPOBATHCS B UH-
(hopMaImOHHOM TTPOCTPAHCTBE.

B sKk3ameHannoHHBINA OWUJIET BXOIAT TEOPETUYECKUE BOMPOCHI U TMPAKTUYECKUE
pacueTHble 3a7auu MpoQecCHOHANbHON HalpaBieHHOCTH .Bo Bpems sk3ameHa oOyda-
FOIMICS TOJDKEH AaTh MOJIHBIA Pa3BEPHYTHIM OTBET HA TEOPETUYECKUE BOIPOCHI , yKa-
3aHHbIE B OWJIETE, PEUIUTh 3aJau NpoeCcCHOHAIBbHONW HampaBieHHocTH. [Ipenonasa-
TEJIb UMEET NPABO 33aBaTh JONOJHUTEIBHBIE BOIPOCHI M0 U3y4aeMOU TUCIUIIIINHE.

TemaTuka BOIIPOCOB, BbIHOCHMbIX HA JK3aMCH

1. Buel ananvza: ©30TOMHBIN, JIEMEHTHBIN, (DYHKIIMOHATBHBIN, MOJICKYJISIP-
HBIH, BEILIECTBEHHBIH, (ha30BBIil.

2. MacmTabbl UHCTPYMEHTAIBHBIX METOJOB MCCIIEJOBAHUI B arpPOHOMUM.

3. [IpeacTaBuTENBHOCTH MPOOBHI.

4. YerpolictBa U mpubOpsI TPoOOOTOOPA MOYBEHHBIX 00PA3IOB, a TAKXKE 00-
pa3loB arpOXMMHUKATOB , CEIbCKOXO3SIMCTBEHHBIX PACTEHUN U MPOMYKIIHUH.

S. Mertoabl BCKpbITUS TTPOO.

6. MeTonbl OCaKIEHUS U COOCAKICHUS.

7. MeTonbl SKCTpaKLHH.

8. Ilpsmasi NOTEHIMOMETPHS U MOTEHIIMOMETPUUYECKOE TUTPOBAHHE B aHAIM3E
KOMIIOHEHTOB TI0YB U CEJIbX03pacTEHUI B arpo(uTOLIeHO3ax

Q. IIpsiMast KOHIYKTOMETPHUS U KOHAYKTOMETPUYECKOE TUTPOBAHNE B AHAIIN3E

KOMIIOHEHTOB IOYB U CEJIbX03PAaCTeHHUI B arpo(pUTOLIEHO3aX
10.  BonpTammepomeTpusi: TEOPETHYECKHE OCHOBBI, KiIaccU(UKAIs METOIOB,
NPUMEHEHUE B arpONPOMBIIINIEHHOM KOMILJIEKCE

11. CoBpeMeHHOE COCTOSIHUE U TEHJEHIUU PA3BUTHUSI MHCTPYMEHTAIbHBIX Me-
TOJIOB aHAJIN3A.

12.  DneMeHTh XeMOMETPUKH: O€33TATIOHHBIE U OTHOCHUTEIbHBIE METO/BI aHa-
7133, AaHAJTUTUYECKUE CUTHAIIBI M TIOMEXH, IOTPEIIHOCTH.

13.  Ponp MeTomoB pa3feneHuss U KOHLUEHTPUPOBAHUS B HHCTPYMEHTAJIbHOM
aHaJli3€ KOMIIOHEHTOB IMOYB M PACTEHHM B arpo(UTOLIEHO3aX.

14. TloTeHmMocTaTHYECKast U rajJbBaHOCTATUYECKAsl KYJIOHOMETPHSI.

15. IIpumeHeHue B aHAIM3€ AIEKTPOIPABUMETPUH U BHYTPEHHETO 3JIEKTPOIU-
3a.

16. Knaccudukamus MeTo0B aHaan3a, OCHOBAaHHBIX Ha U3MEPEHHUU CIIEKTPOB
AIEKTPOMATHUTHOTO U3ITyYEHHUS.

17. CnexTpbl aTOMOB: OCHOBHBIE U BO30Y’K/ICHHBIE COCTOSIHUSI aTOMOB, XapakK-
TEPUCTUKHU CIIEKTPATBHBIX JTUHUH.
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18. CnexTpbl MOJIEKYJ: CXEMbl 3JEKTPOHHBIX YPOBHEH MOJIEKYJIbl, IMOJIHAS
SHEPTUs MOJIEKYJIbI.

19.  OcHoOBHBIE 3aKOHBI MOTJIOLIEHUS U U3TyYEHUS.

20. ATOMHO-3>MHCCHOHHAsI CIIEKTPOCKOIMS B aHAJIM3€ KOMIIOHEHTOB IMOYB , ar-
POXMMHYECKHUX CPEJICTB M PACTEHUMN CEIbXO3KYJIBTYpP B arpo(pUTOLIEHO3aX

21. AToMHO-abCcOpOLMOHHAs CHEKTPOCKOMNUSI B aHAM3€ KOMIIOHEHTOB IOYB ,
arpoOXMMHUYECKUX CPEJICTB U PACTEHUI CENbX03KYIbTYp B arpoUTOIIEHO3aX

22. MeTtoasl MOJEKYJISIPHOM ONTHYECKON CIEKTPOCKONHU. B aHAIM3E KOMIIO-
HEHTOB MOYB , arPOXMMHUYECKHX CPEJICTB U PACTCHUN CENBbXO3KYJIbTYp B arpoduroiie-
HO3aX.

23. llonsatuiiHelii anmapaT xpoMaTorpaduu: MOABWKHAS M HEMOJBMXkHas (da-
3bI.

24.  CnocoObl knaccupukaum XxpoMarorpadhuyeckux METOI0B aHAITU3a.

25. Teopernueckre OCHOBBI XpomaTorpaduu: OCHOBHBIE MMapaMeTpbl XpoMaTo-
IpaMMbl, KOJIMYECTBEHHbIE XapaKTEPUCTHUKU pa3[eCHUs, KOHLENUHUS TEOPETUYECKUX
TapesioK, KUHETUYeCcKasi Teopusl, pa3pelieHne Kak (pakTop ONTHUMM3ALMU XpoMaTorpa-
¢duueckoro mnpoiiecca.

26. T'azoBas xpomarorpadusi: BapuaHThl, COPOSHTHI U HOCUTEIIH.

27. XuzakoctHas xpomaTtorpadusi U €€ BUIbl B aHAIU3€ KOMIIOHEHTOB IOYB ,
arpOXMMHUYECKUX CPEJICTB U PACTEHUI CENbXO03KYIbTYp B arpopuTorieHo3ax

28. XapaKTepUCTHUKU CHEKTPATbHBIX MPUOOPOB, CIOCOOBI MOHOXPOMATHU3AINN
CBETOBOT'O MOTOKA, MPUEMHUKH U3ITy4EHUSI.

29. Macc-CcreKTpoMeTpHsi, XpoMaTO-Macc-CIIEKTPOMETPHUS B aHAINU3E€ KOMIIO-
HEHTOB MOYB , arPOXMMHUYECKHX CPEJICTB U PACTCHUU CENbXO3KYJIBTYp B arpoduroiie-
HO3aX

30. IIpeumyriecTBa u OTpaHUYEHHUS XPOMATOTPaUIECKOTO aHAIH3A.

31. Macc-crieKTpoMeTpusi, XpOMaTO-Macc-CIIEKTPOMETPHUS B aHAJIU3€ arpOHOMU-
YECKUX O0BEKTOB

32. TlpeumytecTBa U OTpaHUYEHUS XPOMATOTPAPUUYECKOTO aHAIINU3a. CIOCOOBI
MUHUMH3ALUHU TOTPEUTHOCTEH.

33. AKTyaJIbHOCTh pa3fiesieHus] U UACHTU(GUKAIMU JTUKApPOOHOBBIX KHCIOT Me-
TOJAM TOHKOCTIOMHOW XpoMaTtorpaduu.

34. OcoOeHHOCTH TIPOOOTIOATOTOBKH CEIBCKOXO03HCTBEHHBIX PACTEHUH, TUIO0-
OBOIIHBIX KYJIBTYP, BOJ, IIOYB JJIS JaTbHEHIIIEr0 aHamM3a XpomaTtorpaduueckuMu me-
TO/IAMH.

35. AHaTUTHYECKHE CUTHAIIBI U CITIOCOOBI UX PETUCTPAIMU B KOHAYKTOMETpHYe-
CKUX MCCIIEIOBaHUAX. ATapaTypHoe oopmiieHne MeToa

36. OcCOOEHHOCTH aHATTUTHYECKUX CUTHAJIOB U CIIOCOOBI MX PETUCTPALIMU B BOJIb-
TaMIIEPOMETPUUECKUX U KYJIOHOMETPHUYECKHUX MCCIICOBAHUIX. AMapaTypHoe opopM-
JICHHE METO/I0B

37. BousbTaMrmepoMeTpus: TEOPETUYECKHUE OCHOBBI, KIACCHU(pHUKALUs METOJOB,
IPUMEHEHHE B aHAJIN3€ OOBEKTOB - MOYB U CEIbXO3KYIBTYD.

[Tpumep 3K3aMEeHAIIMOHHOTO OMIIETA:

MuHHCTEPCTBO CeJILCKOro xo3siiictBa Poccuiickoii ®@eaepanun

21



®enepanbHOe rocyIapcTBeHHOE 010/1keTHOe 00pa3oBaTeIbHOE YUpeKIeHne
BbICIIEro 00pa3oBaHUsl
«CapaToBckuii rocylapcTBeHHbli arpapHblii yausepcuter um. H.M.BaBuiaosa»
Kadenpa «boranuka, XuMusi 1 3K0J0OTHA»
3K3AMEHAIIMOHHBIN BUWIET Ne 1

Jducuunianna: « AHCTPpYMeHTAJIbHbIE METO/IbI HCCIEeI0BAHMM »

1. OcHOBHBIE 3TaIlbl PA3BUTHSA, COBPEMEHHOE COCTOSHUE U TCHJICHIIMU PA3BUTUS HHCTPYMEHTAIbHbIX
METOJIOB MCCIIEA0BAHNUS arPOHOMUYECKUX OOBEKTOB, IOYB U PACTEHUIA.

2. IloHsATHE O MOABMKHON M HENOJBMXKHOM (ha3zax B XpoMaTorpaduu, IpuMeHeHne Xxpomarorpaduu B
arpOHOMUYECKHUX MCCIIEJOBAHUSIX

3. PaccuuraiiTe 4yBCTBUTEIBHOCTD OIIpeieIeHHs Mapradua B nouse (s AA= =+ 0,05) B Buzae nepmas-
raHara Kajus 0 CJIEIyIOIIUM JaHHBIM:

Chn (MKI/MIT) ceiiiiiiiiiin, 0,50 1,00 1,50 2,00

A@pul=lcem)....oooooviiiiiinn.. 0,22 0,43 0,65 0,87
4. Onpenenurte 3HaYCHUE OOIIEH )KECTKOCTH JJIsi TOUYBEHHOM BBITSKKH, €CITU [Mg+2] =3,4Mr/nu
[Ca+2] = 20,0 mr/n. Pe3ynbpTathl npeacTaBbTe B MOJIB/M® 1 HeMeIKHX rpajaycax >KeCTKOCTH.

3aB. kadenpoit
1.0.H.,pod. Cepreepa U.B.

4. MeToan4yecKkue MaTepuaJibl, ONpeAeJasdOue Npoueaypbl OUeHUBAHUA 3HAHUI,
YMeHM i, HABBIKOB M (MJIM) ONbITA AeSITEJIbHOCTH,
XapaKTepu3yIMX 3Tanbl GopMHUPOBAHUSA KOMIIETCHIIUI

4.1 Ilpoueaypbl OLleHUBAHUSA 3HAHUI, YMEHHUI, HABHIKOB
U (MJIK) ONBbITA JEeATEJIbHOCTH

KoHTposib pe3ynbTaToB 0Oy4eHHUs , 3TANOB U YPOBHS (POPMHUPOBAHUS KOMIIETEH-
1yl mo aucuuiiuHe «MHCTpyMeHTanbHbIE METOABl MCCIIEOBAHMIN OCYIIECTBISETCS
Yyepe3 MpOBEJCHHE BXOTHOTO, TEKYILETro, pyOeKHBIX, BBIXOJHOTO KOHTPOJIEH 1 KOHTPOJIS
CaMOCTOSTENIbHOMN paboThI

®OopMbI TEKYILETO, IPOMEKYTOUHOTO U UTOTOBOTO KOHTPOJISI M1 KOHTPOJIbHBIE 3a-
JaHUs JJ1S TEKYIIEro KOHTPOJIS pa3padaThiBatOTCs Kadeapoi UCXo s U3 crienupuku
JUCLMIUTMHBL, U YTBEPKJIAI0TCA Ha 3aCE€AaHUU Ka(eaphl.

4.2 Kputepum olleHKU 3HAHUI, yMEHUIi, HABBIKOB U (WJIN) ONbITA 1eSATeJILHOCTH,
XapaKTepu3yluXx 3Tanbl GopMHUpPOBaHHUS KOMIIETCHIUI B IIpoLecce 0CBOCHUS
00pa3oBaTeIbHOM MPOrpaMMBbI
OnucaHue mKaiabl OUEHUBAHUS JOCTUKECHUS KOMIETECHIIMN MO IUCUUILUIMHE MPU-

BeJIeHO B TaOiuIE 6.
Tab6muma 6
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YpoBeHb OtmeTKa 1o NATHOATILHON CUCTEME Onucanue

OCBOCHMS (mpoMexxyTo4Has aTTecTarys)™®

KOMIIETEH-
117041

6bICOKUIL COTIUYHOY OOyyarommiics OOHAPYXHJI BCECTOpPOHHEE,
CUCTEeMAaTUYECKOE U ITyOOKOe 3HAHUE y4eO-
HOTO Marepuaia, ymMeeT CBOOOJHO BBITIOJ-
HATh 3aJIaHus, MPENYCMOTPEHHBIE TIPO-
rpaMMOH, YCBOWJI OCHOBHYIO JINTEPATypy U
3HaKOM C JIOTIOJHHUTEJBHOW JIUTEPATypO,
pekomMeHI0BaHHOM mporpammoid. Kak mpa-
BHJIO, OOYYalOIIMICS TPOSBISET TBOpYE-
CKHE CIIOCOOHOCTH B IIOHHMMAaHHUHU, U3JIOKE-
HUU ¥ UCITIOJIb30BAaHUH MaTepuaa

bazoewlii «XOpOLIO» OOyyaromuiics oOHapyX W1 MOJHOE 3HAHUE
y4e0HOr0 MaTepuaa, YCIEIIHO BBITIOIHSICT
MPEAYCMOTPEHHBIE B IIpOrpamMMe 3aJaHus,
YCBOUJI OCHOBHYIO JIUTEPATYpPY, PEKOMEH-
JIOBaHHYIO B IpOTrpamMMe

nopozoewlil «YIOBJICTBOPUTEILHO» OOyyvarommiicss OOHAPYXHMJI 3HAHHSI OCHOB-
HOro y4yeOHOTO Matepuaia B oobeme, HeoO-
XOJIUMOM i JalibHEeHIIend y4eObl u mpen-
cToslel paboTel mo mpodeccuu, crpasis-
€TCsl C BBINOJIHEHUEM MPAKTUYECKUX 3aJla-
HUM, IPELYCMOTPEHHBIX MPOrpaMMOM, 3Ha-
KOM C OCHOBHOW JINTEPATYpPOH, PEKOMEHIO-
BAHHOW NPOTPaMMOM, AOMYCTHJI MOTPELIHO-
CTH B OTBETE Ha DK3aMEHE W TPH BBITIOJIHE-
HUU DK3aMEHAIMOHHBIX 3a/IaHui, HO 00na-
JaeT HEOOXOMUMBIMU 3HAHUSMHU IS UX
yCTpaHEHHs MO/ PYKOBOJCTBOM IpEMNojiaBa-
Tes

— «HEY0B-JIETBOPU-TEIBHOY OOyuaromuiics 0OHapyX u MpoOesbl B 3Ha-
HUSIX OCHOBHOTO y4yeOHOro MaTepuana, J0-
MyCTUJI TPUHLUINHUAIbHBIE OIIMOKH B BBI-
MIOJIHEHUU TIPEAYCMOTPEHHBIX MPOTrPaMMOI
MPaKTUYECKUX 3aJlaHUil, HE MOXET MPOJ0JI-
XKUTh 00y4YeHHEe WU MPUCTYIUTH K Ipodec-
CHUOHAJIbHOW J1eATENbHOCTU IO OKOHYAHUU
o0Opa3oBaTeNbHON OpraHu3anuu 6e3 J0moJ-
HUTENBHBIX 3aHATHH

* - (hopma MPOMEXKYTOUHOM ATTECTALIMH B CEMECTPE OINpPEIENSIETCS] B COOTBETCTBUU C
Tabnuieit 2 padboyeil mporpaMMbl AUCLUIUIAHBI (MOTYJISA)
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4.2.1. Kputepuu OlleHKH YCTHOT0 OTBETA MPH TeKYIeil u
NMPOMEKYTOYHON ATTEeCTALUHU
[Ipu oTBeTE HA BONPOC OO0YUAIOIIUNCS TEMOHCTPUPYET:
- 3HAHHWe: MaTepHalia- MPUHIMIHAIBHOTO YCTPOUMCTBA COBPEMEHHBIX MPUOOPOB IS
pPErUCTpalMi AHAIUTUYECKUX CHUTHAJIIOB B PA3JIMYHBIX METOJAX aHajau3a, METpo-
JIOTUYECKUE XapaKTePUCTUKU COBPEMEHHOTO aHAJIUTHYECKOrO0 OO0OpYJIOBaHMUSI — BOC-
MIPOU3BOJIUMOCTh, TOYHOCTh, MPEe]l OOHAPYXKEHHUS, OCHOBBl XEMOMETPUKH — COBpeE-
MEHHBIE ACMEeKThl OOECIEUYEHHUS] M KOHTPOJSI KAa4yeCcTBA MHCTPYMEHTAJIbHBIX METOOB
aHaiM3a, a TakkKe TITyOO0KOoe B MOJHOM 00bEME 3HAHHe MaTepuala — —TEOPETHYECKUE
OCHOBBI COBPEMEHHBIX MHCTPYMEHTAJIBHBIX METOJOB KCCJICIOBAHUSI MOYB, PACTEHUU,
arpOXMMHUKATOB, CEJIbCKOXO3IMCTBEHHOW MPOJYKIIMU, COBPEMEHHOE COCTOSIHUE U TEH-
JEHIIUA PA3BUTHUSI MHCTPYMEHTAJIBHBIX METOJIOB HCCIIEIOBAHUSI—aBTOMATH3alMs, MaTe-
MaTH3alysg, MUHUATIOpU3aLUs, NEPEX0] K MHOTOKOMIIOHEHTHOMY aHAJIM3y, CO3JaHuE
CEHCOPHBIX YCTPOWCTB, UCUEPIBIBAIONINE 3HAHUSI METOJUK MPoO00TOOpa M MpoOOmoI-
TOTOBKM OCHOBHBIX OOBEKTOB aHaJIM3a —I0YB, PACTCHUM, arpOXMMHUKATOB, B IMOJHOM
o0beMe 3HaeT MPAKTUKU MPUMEHEHUS MaTepuala, UCUEPIIbIBAIOIIE U MOCIEI0BATEILHO,
YETKO U JIOTUYHO U3JIaraeT MaTepuai, ObICTPO U OTJIMYHO OPUCHTUPYETCS] B MaTepuale,
HE 3aTPYJHAETCS C OTBETOM IIPU BUJIOM3MEHECHHUU 3aJJaHU;

- YyMeHue: OOOCHOBAaHHO BbIOMpATh MHCTPYMEHTAJIbHBIM METOJ aHajiu3a B COOTBET-
CTBUU C 33JlauaMM W KOHIIEHTpAIIMEeH aHajIuTa B 0OBEKTaX MCCIEAOBAaHUS, €T0 arperat-
HBIM COCTOSTHUEM M MaTPUYHOM OCHOBOMW, YMEET MPOBOJIUTH MU3MEPEHUS aHATUTHYEC-
KUX CUTHAJIOB Ha COBPEMEHHOM OOOPYIOBAaHHH M METPOJOTUYECKYI0 00paboOTKy pe-
3yJIbTAaTOB HM3MEPEHWH, OIICHWUBATH €€ JOCTOBEPHOCTh, TOYHOCThH, NMPABMWIBHOCTBH, a
TaKkke CPOPMHUPOBAHHOE YMEHHME — OCYIIECTBISATH MPOOOOTOOP M MPOOOIOATOTOBKY
aHaJIUTa B COOTBETCTBUU C TPEOOBAHUSIMH WHCTPYMEHTAIBHOTO METOJIa M KOHKPETHOMN
METOAWKH aHaJIn3a, YMEET B MOJJHOM 00bEeMe MPOBOIUTH IKCIIEPUMEHTAILHBIC HCCIIC-
JIOBaHUS TTOYBEHHBIX W PACTUTENIBHBIX 00pa3IoOB, arpOXUMHUYECKUX CPEICTB Ha COBpE-
MEHHOM 00OpYy/IOBaHUH NIPUHUMATh Ha OCHOBE aHAJIN3a PE3YJIbTATOB U3MEPEHHM COIIH-
JHbHO 3HAYMMBIE PEIICHUS IO YIYUYIICHUIO TJI00POIUS TTOYB, ONTUMU3AIUN TTUTAHUS
Y TIOBBIIICHHS TIPOYKTUBHOCTH U KauecTBa arpo(pUTOIICHO30B, C YYETOM OXpaHbI IIPH-
POJIBI;

- BJIaJleHHe HABbIKAMM: YTCHHS U OIICHKU JIAHHBIX / pe3yJIbTaTOB / IOKYMEHTOB / CBe-
neHult / mabopMaIui —yCIentHoe U CUCTEMHOE BIaJICHHE OCHOBAMHU MPUHITUITAATBHBIX
YCTPOWCTB COBPEMEHHBIX aHAIUTHYECKUX MPUOOPOB, CIIOCOOAMH PETUCTPAIMH aHAIH-
TUYECKUX CHTHAJIOB Ha COBPEMEHHOM OOOPYIOBAaHWHU, BJAACCT METOAMKAMH XEMOMET-
pUKH T 00pabOTKH pe3yIbTaTOB U3MEPEHHM, OIICHKH MX TIOCTOBEPHOCTH U oOecreve-
HUSl KauecTBa pe3yJbTaTOB aHAM3a, a TaKkKe BjajeeT HaBbIKaMu mpobooTOopa u
MPOOONOITOTOBKK 00pa3IoB MOYB U CEIIbCKOXO3SMCTBEHHBIX PACTCHUM, arpoXuMHUKa-
TOB, CITOCOOAMH YIIPaBJICHUS XUMUYCCKUX PEaKIUKA M TPOIECCOB, JSKAIIUX B OCHOBE
WHCTPYMEHTAIBHBIX METOJIOB aHAIN3a VIS TIOJIYYCHUS MaKCHMAaJIbHOTO BBIXOJ/1a aHAJIH-
THYECKON (HOPMBI OTPEIEIIEMbIX KOMIIOHEHTOB, B TIOJIHOM OOBEME BJAJCET HHCTPY-
MEHTaJLHBIMU METOJIAMU UCCIIEAOBAHUS TTOUYBEHHOTO TUIOJOPOIUS U MPOTYKIIMOHHOTO
nporecca arpouToIeHO30B.
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Kpurtepuu onieHKu

OTJINYHO

o0ydJaronuics 1eMOHCTPUPYET:

- 3HAHUe: MarepHalia- MPHUHIMIAAIHLHOTO YCTPOWCTBA COBPEMEHHBIX
pUOOPOB JIJIsi PETHCTPAIY AaHATUTUYSCKUX CUTHAJIOB B Pa3lIMYHBIX Me-
TOJIaX aHajiu3a, METPOJOTHYECKHE XapaKTEPUCTUKH COBPEMEHHOrO aHa-
JUTHYECKOTO 00OpPYMOBaHUS — BOCIPOU3BOJUMOCTh, TOUHOCTb, MPEACT
oOHapyKeHHsI, OCHOBbl XEMOMETPHKH — COBPEMEHHBIE acleKThl obecre-
YeHHUs] U KOHTPOJIA KadecTBa MHCTPYMEHTAJbHBIX METOIOB aHAIM3a, a
Tak)Ke TTyOOKOE 3HAHWE MaTepuaja — —TEeOPETUYSCKUE OCHOBBI COBpE-
MEHHBIX MHCTPYMEHTAJIbHBIX METOJOB HCCIIEOBaHHS I0YB, PACTECHHIA,
arpOXMMHUKATOB, CEIIbCKOXO3SHCTBEHHON MPOIYKIIUH, COBPEMEHHOE CO-
CTOSIHUE U TEHJICHIIMM PA3BUTHUSI MHCTPYMEHTAIbHBIX METOAOB HMCCIEN0-
BaHUS—aBTOMATHU3aIMs, MATeMaTU3allUs, MUHUATIOPHU3AIMS, MMEePeXoa K
MHOTOKOMIIOHCHTHOMY aHalu3y, CO3JaHHE CEHCOPHBIX YCTPOWCTB, HC-
YepIbIBAIOIINE 3HAHUS METOJUK IMpoO00oTOOpa M MpOOOMOArOTOBKH OC-
HOBHBIX 00BEKTOB aHAJIN3a —I0YB, PACTCHHI, arpPOXUMHKATOB, B IIOJTHOM
o0beMe 3HaeT MPaKTUKU MPUMEHEHUs MaTepHualia, UCUEPIBIBAIOIIE U M10-
CJIEIOBATEIILHO, YETKO U JIOTHYHO U3JIaraeT MaTepHall, XOPOIIO OPUCHTH-
pyercs B Marepualie, He 3aTPYAHSETCS C OTBETOM INPU BUIOU3MEHEHUU
3aaHUN;

- yMeHHe 000CHOBaHHO BBIOMPATh HHCTPYMEHTAIBHBIA METOJ] aHAJIN3a B
COOTBETCTBUH C 33/1a4aMH M KOHIIEHTpAIMel aHaIuTa B 00bEKTax Uccie-
A0BaHUs, €ro arp€raTHbiM COCTOSIHHUEM H ManH'—IHOfI OCHOBOI>'I, YMCET
MPOBOJIUTh M3MEPCHHS aHAIMTHYECKUX CUTHAIOB Ha COBPEMEHHOM 000-
PYIOBaHUM M METPOJIOTHYECKYIO 00pabOTKy pe3yiIbTaToB HM3MEPCHHIA,
OLICHUBATh €€ JIOCTOBEPHOCTh, TOYHOCTh, MPABHILHOCTh , & TaKKe
c(OpPMHUPOBAHHOE YMEHHUE — OCYIIECTBIIATH MPOOOOTOOP M MPOOOIOATr0-
TOBKY aHaJUTa B COOTBETCTBHH C TPCOOBAHHSIMU WHCTPYMEHTAJIBHOTO
METOZa ¥ KOHKPETHOW METOJMKH aHajHu3a, YMEET B IOJHOM 00BbeMe
MPOBOJIUTh IKCIECPUMEHTAIBHBIC HWCCICIOBAHHMS TOYBEHHBIX M PAaCTH-
TEJIbHBIX 00Pa3I0B, arPOXUMHUYECKUX CPEJICTB HA COBPEMEHHOM 000pY-
JIOBaHUM MPUHUMATh Ha OCHOBE aHaJM3a PEe3yJbTaTOB M3MEPEHHI COIIH-
AJIbHO 3HAYUMBIC PCHICHUS IO YJIYUIICHUIO IIJIOAOPOAUs IMOYB, ONITUMU-
3allU MUTAHUS W TIOBBIMICHHUS] POJAYKTHBHOCTH M KayecTBa arpouTo-
IIEHO30B, C YYETOM OXPaHbI PUPOJIHI |

- YCHEIIHOE W CHCTEMHOE BJIaJleHHe HABBIKAMU YTCHHUS M OLEHKH JaH-
HBIX / pe3y/lbTaToB / JOKYMEHTOB / CBeIeHUH / MHPOpPMALlUU OCHOBaMHU
MPUHIUIHAIBHBIX YCTPONUCTB COBPEMEHHBIX aHATUTHYECKUX MPUOOPOB,
croco0amMM pPErucTpallii AaHAIMTUYECKUX CUTHAJIOB HAa COBPEMEHHOM
00Opy/I0BaHUH, BIAJEET METOJMKAMH XEMOMETPUKH Il 00pabOTKH pe-
3yJITATOB U3MEPEHHH, OLIEHKN MX JIOCTOBEPHOCTH U OOecleyeHus Kaue-
CTBa Pe3yJbTATOB AHATM3a, a TAK)KE BJIAJICET HAaBBIKaMH IpoOooTOOpa n
pOoOONOArOTOBKH 00pa3LOB MMOYB U CEIbCKOXO3IUCTBEHHBIX PACTEHHIH,
arpoOXMMHKATOB, CIIOCOOAMH YIPABJICHUS XUMUYECKUX PEaKIMi M TIPO-
LIECCOB, JISKAIIUX B OCHOBE MHCTPYMEHTAJIbHBIX METOJIOB aHAJIM3a JJIs
MOJTyYeHHUsT MaKCHMaJIBHOTO BBIXO/Ia aHATUTHYECKOH (POPMBI OTIpeersi-
€MBIX KOMIIOHEHTOB, B TOJHOM OOBEME BIaJ€eT WHCTPYMEHTAIbHBIMHU
METOAaMH HCCIIEIOBAaHHUS MOYBEHHOTO ILIOJOPOIMS W TPOTYyKIIMOHHOTO
npolecca arpopUTOLEHO30B
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Xopoio

o0yJaronuicst AeMOHCTPUPYET:

- 3HAHMEe MaTepHalia B IIEJIOM YCIICITHOE, HO COJIEepiKaliee OTIeIbHBIC
(1-2) morpemHOCTH — MPHHIUIHUAIBHBIC YCTPOHCTBA COBPEMEHHBIX
npHOOPOB I PETUCTPAIIMU AHATUTHUYCCKUX CHTHAJIIOB B Pa3IMYHBIX
METOJIaX aHAJIN3a, METPOJIOTHYECKUE XAPAKTEPUCTUKH COBPEMEHHOTO
AHAIUTHYCCKOTr0 O0OpPYJOBAHUS — BOCIPOU3BOJUMOCTD, TOYHOCTD,
npenen OOHapy)KEHUs, OCHOBBI XEMOMETPHKH — COBPEMEHHBIC acIleK-
Thl 00eCIeYeHUsT U KOHTPOJS KaueCTBAa MHCTPYMEHTAIBHBIX METOJIOB
aHaJM3a, a TaK)Ke JIOCTATOYHO IIOJIHOC 3HAHUE MaTepuana — —
TEOPETUYECKHE OCHOBBI COBPEMEHHBIX HMHCTPYMEHTAIBHBIX METOJIOB
WCCIICIOBAHMS 1T0YB, PACTCHUM, arpOXMMHKATOB, CEIbCKOXO03SHCTBEH-
HOW TIPOAYKIIMH, COBPEMEHHOE COCTOSIHHE M TEHACHIIUU Pa3BUTHS UH-
CTPYMEHTAJIbHBIX METOJIOB HCCIICIOBAaHHMS —aBTOMATH3allks, MaTeMa-
TH3aIKs, MUHAATIOPU3AIUs, TIEPEeX0]l K MHOTOKOMITOHCHTHOMY aHaJIH-
3y, CO3JIaHUE CEHCOPHBIX YCTPONCTB, XOPOIINE 3HAHUS METOJIUK IPO-
0600TOOpa W MPOOOMOATOTOBKH OCHOBHBIX OOBEKTOB aHaM3a —IIOYB,
pacTeHHI, arpOXUMHUKATOB, OOBEKTOB OKPYXKAIOIICH CPE/Ibl, IPAKTHKU
MPUMEHEHHS MaTepuajia JOCTaTOYHO IOJIHO 3HAET MaTepuall, HO JO-
nyckaert 1-2 morpemHocTy,

- YMeHHe B JOCTATOYHONH cTenmeHHM OOOCHOBAaHHO BbIOMpPATh MHCTPY-
MEHTaJbHBI METOJ| aHajHM3a B COOTBETCTBHHM C 3aJlayaMU U KOHLIEHTpa-
LUel aHAJINTa B 00BEKTax UCCIIEIOBAHUS, €I0 arperaTHbIM COCTOSTHUEM U
MaTpUYHOM OCHOBOM, yMEET IMPOBOJUTH U3MEPEHUSI aHAIUTUYECKUX CHUT-
HaJIOB Ha COBPEMEHHOM O0OPYZOBAHUU U METPOJIOTMUYECKYI0 00pabOTKy
pe3yabTaTOB HM3MEPEHHH, OLEHUBATh €€ JOCTOBEPHOCTh, TOUHOCTb, MIpa-
BUJIBHOCTh, a TaKke C(HOPMHUPOBAHHOE B XOpOILIeM O00beMe YMEHHE —
OCYILLIECTBIATh MPOO0OTOOP M MPOOONOAIOTOBKY aHalIMTa B COOTBET-
CTBHH C TPEOOBAHUSMHU MHCTPYMEHTAIBHOTO METO/a U KOHKPETHOW Me-
TOJIUKU aHAJIN3a, yMEET B IIOJIHOM 00beMe MPOBOJUTH 3KCIIEPUMEHTAIb-
HBIE UCCIIEIOBAHHS IOYBEHHBIX M PACTUTENBHBIX 00pa3IloB, arpOXUMHIe-
CKUX CpEJICTB Ha COBPEMEHHOM OOOpYAOBaHUM NMPUHUMATH HAa OCHOBE
aHaJM3a pe3yjbTaTOB M3MEPEHHUH COLMAIbHO 3HAUMMBIE PEUICHUS IO
YAYYIIEHUIO IUIOA0POANS MOYB, ONTUMH3ALMU MUTAHUS U MOBBIICHUS
MPOJYKTUBHOCTU U Ka4eCTBa arpo(UTOIIEHO30B, C YYETOM OXpaHbl MpHU-
POJIbl, OTHAKO COBEpLIAET |-2 MOTPEIIHOCTH, KOTOPBIE YMEET CAMOCTOS-
TENbHO HMCIPABUTH IO YKA3aHUIO MPEIOJIaBaTeNs;

- B LIEJIOM YCIIEUIHOE, HO CoJieprKalllee OT/eIbHbIe MPOOebl WM COIpo-
BOJK/IAIOIIeeCs OT/ACIbHBIMU omrbOkamu(1-2) BiaageHne HaBbIKAMH YTe-
HHS U OLCHKHU JaHHBIX / pe3yJIbTaTOB / JOKYMEHTOB / cBeAeHHi / HH(OD-
MAaIlf¥ - OCHOBAaMH MPUHIUITHAIBHBIX YCTPOWCTB COBPEMEHHBIX aHAIIH-
THYECKUX MPUOOPOB, CIIOCOOAMU PETUCTPALIMH aHATUTUYECKUX CUTHAJIOB
Ha COBpPEMEHHOM 00OpPYJOBAHMHU, BIAJEET B IOCTATOYHO MOJHOM 00BE-
M€ METOJMKaMHU XE€MOMETPHUKHU JJIs1 00pabOTKH pe3ysIbTaTOB HU3MEPEHHUH,
OLIEHKH MX JJOCTOBEPHOCTH M OOECIeueHusl KauecTBa pe3yIbTaToB aHaIU-
3a, aTakKXe BIaJeeT HaBbIKaMU MpoO00TOOpa U MPOOOMOATOTOBKH 00-
Pa3LoB MOYB U CEJIbCKOXO35IMCTBEHHBIX PACTEHUH, arpOXUMHUKATOB, CIIO-
cobaMy ympaBJiIeHUs XUMUUYECKHX PEaKIMi U MPOLECCOB, JISXKAIUX B OC-
HOBE HHCTPYMEHTAJIBHBIX METOJOB aHalu3a JUIsl MOJyuYeHUs MaKCHU-
MaJIBHOTO BBIXO/1a aHAIUTHUECKOW (POPMBI OnpeiesieMbIX KOMIIOHEHTOB,
B XopolieM oO0beMe BJIaJIeeT MHCTPYMEHTAIbHBIMU METOJaMHU HCCIEN0-
BaHUS MOYBEHHOTO IJIOJAOPOAMS M MPOAYKIMOHHOIO Ipolecca arpopu-
TOLIEHO30B
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YA0BJECTBOPUTECJIBbHO

o0yJaronuicst AeMOHCTPUPYET:

- 3HAHUSl TOJILKO OCHOBHOT'O MaTepuaia, HO He 3HaeT AeTajeil, Jomycka-
€T HETOYHOCTH B (OPMYIHUPOBKAX, HAPYIIACT JIOTUYECKYIO ITOCIIEIOBA-
TEIBHOCTh B U3JIOKEHUHM MPOrPaMMHOT0 MaTepuaia; oOydarolmuiics ne-
MOHCTPUPYET HE TOJHBIC 3HAHUS MPUHIUIHAILHOTO YCTPOHCTBA COBpE-
MEHHBIX TPUOOPOB ISl PETUCTPALIMU AHATUTHYECKUX CHUTHAJIOB B pas3-
JUYHBIX METOJIaX aHallu3a, METPOJOTHYECKHE XapaKTePUCTHKU COBpE-
MEHHOT0 aHAJIUTUYECKOr0 00OPYAOBAaHUS — BOCIPOU3BOAMMOCTH, TOY-
HOCTb, Mpefesl OOHapyKeHHUs, OCHOBBI XEMOMETPUKU — COBPEMEHHbIE
ACTICKTBhI 00ECTICUeHUsI U KOHTPOJISI KaueCTBAa MHCTPYMEHTAIBHBIX METO-
JIOB aHajM3a a Takke (parMeHTapHble 3HAHUE Marepuana —  —
TEOPETUYECKHE OCHOBBI COBPEMEHHBIX MHCTPYMEHTAIBHBIX METOJIOB HC-
CIIEIOBaHMs TIOYB, PACTEHUM, arpOXMMHKATOB, CEIbCKOXO3AHCTBEHHOM
MPOYKIIMH, COBPEMEHHOE COCTOSIHHEC W TEHICHIIMHM PAa3BUTHS HHCTPY-
MEHTAJIbHBIX METOJIOB HCCJIEeI0BAaHUS—aBTOMATH3AIUsI, MaTeMaTH3aIus,
MUHUATIOPU3AIHs, IEPEX0l K MHOTOKOMIIOHEHTHOMY aHaIHU3Yy, CO3/IaHUE
CCHCOPHBIX YCTPOMCTB, UCUCPITBIBAIOIINE 3HAHUS METOJIUK MPOOO0TOOpA
Y TIpoOOIOArOTOBKM OCHOBHBIX OOBEKTOB aHajIN3a —I04B, PACTEHUH, ar-
POXHMMHUKATOB, OTPAHUYCHHBIC 3HAHUS TPAKTUKH MPUMCHCHHS MaTepHa-
71a, OMyCKaeT Mpu oTBeTe 3-4 OMIMOKU.

- HE CHUCTEMHOE YyMeHHe BBIOMPATh HHCTPYMEHTAIBHBIN METOJl aHAJIN3a
B COOTBETCTBUU C 33aJ]adyaMM U KOHIIEHTpALMeH aHaJIuTa B OOBEKTaX HC-
CJICJIOBAHMSI, €T0 arperaTHBIM COCTOSTHUEM U MaTPUYHON OCHOBOM, YMEET
B HEJOCTAaTOYHOW CTETMEHH MPOBOAUTH M3MEPEHHS aHATUTHUYECKUX CHT-
HaJIOB Ha COBPEMEHHOM O0OPYZOBAHUU U METPOJIOTMUYECKYI0 00pabOTKy
PE3yNbTaTOB W3MEPEHHI, OLIEHUBATh €€ JOCTOBEPHOCTh, TOYHOCTh, Ipa-
BUIbHOCTD, (hparmMeHTapHOE yMEHHE — OCYIICCTBIIATH TPOOOOTOOp U
MPOOOMOATrOTOBKY aHAIWTa B COOTBETCTBUU C TPEOOBAHUSIMH HHCTPY-
MEHTAJIBHOTO METO/Ia ¥ KOHKPETHON METOJIUKM aHaJIn3a, a TaKXKe HE CH-
CTEeMHOE YMEHHE — TMPOBOAHUTH JKCIEPUMEHTAIbHBIE HCCIIEIOBAHUS
MMOYBEHHBIX M PACTUTEIILHBIX OOpa3lloB, arpOXMMHYECKUX CPEJCTB Ha
COBpEMEHHOM 00O0pYyI0OBaHUH, MPUHUMAET Ha OCHOBE aHaJIH3a pPe3yJbTa-
TOB M3MEPECHHUN COIMAILHO 3HAYMMEBIE PEIICHHS 110 YIYUYIICHHIO TUIOI0-
pOIvs TIOYB, ONTUMU3AIUU MMUTAHUS U TMOBBIIIEHUS MPOAYKTUBHOCTH U
KadecTBa arpo(UTOIICHO30B, C yY4ETOM OXPaHbl MPHPOJBI, JOITYCKAET
MIPH 3TOM 2-4 TIOTPEIIHOCTH, KOTOPhIE HE YMEET UCIPABUTh 0€3 MOMOIIHN
MIperoIaBaTels.

- He CHCTeMHOe BJaJeHHe HABBIKAMM YTEHUS U OIEHKU JAaHHBIX / pe-
3yJbTaTOB / JOKYMEHTOB / CBEIECHHI / OCHOBaAaMHU MPUHIUIIHNAIBHBIX
YCTPOMCTB COBPEMEHHBIX AHAIUTUYECKUX MPUOOPOB, CIIOCOOAMU PETHU-
CTpalliy aHAIUTUYCCKUX CHUTHAJIOB HA COBPEMEHHOM OOOPYIOBAHWH,
BIIaJIE€T METOJAMKAMH XEeMOMETPUKH i 00paOOTKH pe3yabTaToB H3Me-
pEeHUI1, OIEHKH WX JOCTOBEPHOCTH U 0OECIICUCHHS Ka4eCTBA PE3YIbTaTOB
aHallM3a, a Tak)Ke BIaJeeT B OTPAaHUYCHHOM 00beMe HaBBIKAMH TPOOO-
otbopa ¥ MpPOOOMOATOTOBKH 00PAa3IOB MOYB M CEIHCKOXO03HCTBEHHBIX
pacTeHuii, arpoOXMMHUKATOB, CIIOCOOAMU YIpPaBIECHUS XUMHUYECKUX peak-
IIUH W MPOIIECCOB, JIOKAIINX B OCHOBE HHCTPYMEHTAILHBIX METOJ/IOB aHa-
TU3a A TOMy4eHUs MaKCHMalbHOTO BBIXOJA aHAIUTUYECKOW (HOpMBI
OTIpeIeNITeMbIX KOMIIOHEHTOB, ()parMEHTApHO BIIAJCET WHCTPYMEHTAIb-
HBIMH METOJaMHU HCCJIEIOBAaHUS MMOYBEHHOTO TUIOJOPOAMS U MPOAYKIIU-
OHHOTO TIpoliecca arpouToIeH030B, Jomyckaer 3-4 ommoOkH, ciaado
BIIAJICET MATEPUATIOM .
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HEy10BJICTBOPHUTEJIBLHO

oOyJaromuics:

- He 3HAeT 3HAYHUTEIHHOW YaCTH MPOrPaMMHOI0 MaTepuaia, II0X0 OpH-
CHTHUPYCTCA B MAaTCpUAJIC — NMPHUHIUIINAIIBHBIC YCTpOfICTBa COBPCMCHHBIX
npUOOPOB ISl PETUCTPAIIMU AHATUTUYCCKUX CHIHAJIOB B Pa3JINYHBIX Me-
TOJAaX aHajKM3a, METPOJOrMYECKUE XapPaKTEPUCTHKH COBPEMEHHOIO aHa-
JMTHYECKOTO 00OPYIOBAHUS — BOCIPOU3BOAUMOCTH, TOYHOCTh, HPEel
oOHapy»KeHHsI, OCHOBBI XeMOMETPHUKH — COBPEMEHHBIC aCIEKThI o0ecrie-
YCHHUA U KOHTPOJIA Ka4ueCTBA MHCTPYMCHTAJIbHBIX MCTOAOB aHalin3a, HC
3HAeT Marepuaiga — —TEOPETHYCCKUE OCHOBBI COBPEMEHHBIX MHCTPYMECH-
TaJIbHBIX MECTOAOB UCCIICAOBAaHHUA I10YB, paCTeHI/If/’I, arpOXuMHKATOB, CCJIb-
CKOXO3SIICTBEHHOW HPOIYKIUHU, COBPEMEHHOE COCTOSIHUE U TEHJCHIUH
Pa3BUTHUA HUHCTPYMCHTAJIBHBIX MCTOAOB HCCICIOBAHHUA—AaBTOMATHU3aAllUA,
MaréMaru3anusda, MHUHUATIOpuU3alusa, Mnepexol K MHOTOKOMIIOHCHTHOMY
aHAJIN3Y, CO3/IaHHE CCHCOPHBIX YCTPOWCTB, NCYEPIIBIBAIOIIIE 3HAHUS Me-
TOJUK MPOO00TOOPa U MPOOOIOITOTOBKH OCHOBHBIX OOBEKTOB aHAIM3a —
MOYB, PACTCHUIi, arpOXMMHUKATOB, HE 3HACT NPAKTHKU IPUMCHCHHS Ma-
TepHalia U JIOMYCKAeT CYLIECTBEHHBIC OIINOKH,

- He yMeeT OOOCHOBAHHO BBIOMPATh HHCTPYMEHTAJIbHBIN METOJI aHaIM3a
B COOTBETCTBUU C 33/ladyaMU M KOHIIEHTpAIMel aHAIUTa B O0BEKTaX HC-
CJIEJOBAHMsI, €70 arperaTHbIM COCTOSIHUEM U MaTPUYHOM OCHOBOM, yMEET
MIPOBOJUTHh U3MEPEHUS aHAIUTUYECKUX CUTHAJIOB HA COBPEMEHHOM 000-
PYIOBaHUU M METPOJIOIMYECKYI0 O0OpabOTKY pe3y/lbTaTOB H3MEpPEHHI,
OLICHUBATh €€ JIOCTOBEPHOCTh, TOUHOCTb, IPABUIIBHOCTh, HE C(HOPMHUPO-
BaHHO YMEHME — OCYILECTBJIATh IPOOOOTOOP U MPOOOMOATrOTOBKY aHa-
JUTa B COOTBETCTBMM C TPEOOBAHUSMU MHCTPYMEHTAJIbHOTO METO/AA U
KOHKPETHOW METOJMKHM aHajlIu3a, He yMEET B IOJHOM 00beMe MPOBOIUTh
HKCIEPUMEHTAIbHBIE UCCIIEIOBAaHNS TIOYBEHHBIX U PACTUTENBHBIX 00pa3-
LIOB, 0OBEKTOB OKpY’KAIOLIEH cpelibl, arpoXMMHUYECKHX CPEICTB Ha CO-
BPEMEHHOM 00OPYJOBaHHMM, HEYBEPEHHO, C OOJBIIUMU 3aTPYAHEHUSIMU
IIPUHMMAET Ha OCHOBE aHAJIM3a PE3YJIbTAaTOB U3MEPEHMM COLMAIBHO 3HA-
YUMbIE PEIICHUS MO YIYUYIIEHHUIO IJI0J0pPOJUs MOYB, ONTUMH3ALUU IH-
TaHUS W MOBBIIEHUS MPOAYKTUBHOCTH M KauyecTBa arpo(UTOLIEHO30B, C
Y4ETOM OXpaHbl MPUPOBI, OOJBIIMHCTBO 33JaHUM, MPETYCMOTPEHHBIX
MIPOrpaMMOi TMCLUIUIMHBI, HE BBITIOJHEHO, HE 3HAET MaTepuasa

- He BJIa/leeT HAaBbIKAMM YTEHHS U OLIEHKU JAHHBIX / pe3ylbTaToB / J0-
KYMEHTOB / CBeACHMH / MHPOpMAIMU - OCHOBAMM MPUHLIMIHAAIBHBIX
YCTPONCTB COBPEMEHHBIX aHAJUTUYECKHX MPUOOPOB, CIOCOOaMM peru-
CTpallii AHAJIUTUYECKUX CHUTHAJIOB HAa COBPEMEHHOM OO0OpYJOBaHHH,
BJIaJIe€T METOJMKAMU XEMOMETPHUKH Jisi 00pabOTKM pe3yabTaToB M3Me-
pEeHUIl, OLIEHKH UX JOCTOBEPHOCTU U 00ECIIEUEHMsI KaueCTBA PE3yJIbTaTOB
aHalu3a , a TaKKeH He BJIAJIeeT HaBbIKaMM IMpoOooTOOpa U Mpodornoa-
TOTOBKH 00pa3lioB MOYB U CEIbCKOXO3MCTBEHHBIX PAaCcTEHHUM, arpoXu-
MHUKAaTOB,HE BJIAZICET CIOCO0aMM YNpPaBJIEHUS XUMHYECKUX pEakiuid U
MIPOLIECCOB, JIEKAIIUX B OCHOBE MHCTPYMEHTAJIbHBIX METOJOB aHaJIM3a
JUIS TIOJIYYEeHUsT MAaKCHMAaJbHOTO BBIXOJA aHATUTUYECKOH (GopMbl ompe-
JIeNIIeMbIX KOMIIOHEHTOB, HE BJa/Ie€T MHCTPYMEHTAJIbHBIMU METOJaMU
HCCIIEIOBaHMs MTOYBEHHOTO IJIOJOPOANS M HMPOAYKIIMOHHOIO IIpolecca
arpo()uTOLEHO30B, HE BJIaJICET MAaTEPUAIOM JUCHUIUINHBL.
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4.2.2. KpuTepuu OlleHKHU BHINMOJHEHUsI TECTOBBIX 3aJaHUIi

[Tpu BHIMOTHEHUU TECTOBBIX 3aaHUN 00YJAIOIITUIICS JEMOHCTPUPYET:

- 3HAHUSI. MaTepuaia- NPUHLIUIHAIBHOTO YCTPOHWCTBA COBPEMEHHBIX MPHOOPOB AJIs
pEruCTpalid AHAIMTUYECKUX CUTHAJIOB B PA3jMYHBIX METOJAX aHalau3a, MeEeTpo-
JIOTUYECKHUE XAPAKTEPUCTHUKU COBPEMEHHOI'O aHAJIUTHYECKOrO OOOpYJOBAHMS — BOC-
IPOU3BOAUMOCTb, TOUHOCTh, IIpenea OOHapyKEeHHs, OCHOBbl XEMOMETPUKU — COBpe-
MEHHBIE aCHEKThl OOECIEYEeHUs U KOHTPOJS KayecTBa MHCTPYMEHTAIBHBIX METOJOB
aHaiM3a , a TAKXKe NIyOOKOE 3HAHHME MaTepHalla — —TEOPETUUYECKUE OCHOBBI COBPEMEH-
HBbIX MHCTPYMEHTAJIBHBIX METOJOB HCCIEAOBAHUS I10YB, PACTECHHUM, arpOXUMHUKAaTOB,
CEJIbCKOXO3SIMCTBEHHON MPOAYKLUH, COBPEMEHHOE COCTOSIHUE U TEHJIECHLUU pPa3BUTHS
MHCTPYMEHTAJIbHBIX METO/I0B UCCIIEJOBAaHUSI—aBTOMATH3AllMsI, MaTeEMaTU3alusl, MUHHUA-
TIOpU3alus, NepexoJ K MHOIOKOMIIOHEHTHOMY aHalHW3y, CO3/aHHE CEHCOPHBIX
YCTPOMCTB, UCUEPIIBIBAIOIIME 3HAHUS METOAMUK MpoO00oTOOpa M MpOoOOMOATOTOBKUA OC-
HOBHBIX OOBEKTOB aHAJIM3a —10YB, PACTEHUI, arPOXUMHUKATOB, IITyOOKHE CUCTEMAaTHYE-
CKHE€ 3HATUsl MPAKTHKW NPUMEHEHHs MaTrepuajia, OCHOBHbIE (POPMYJIbI PACUETOB, UTO
MO3BOJISIET OBICTPO U C BBICOKUM Kau€CTBOM BBIMIOJHUTH TECTOBBIC 3a/1aHMS,

-yMeHusi OOOCHOBAHHO BbIOMpaTh MHCTPYMEHTAJIBHBIM METOJ| aHajiu3a B COOTBET-
CTBHUH C 3aJjauaMi M KOHIEHTpalUell aHaluTa B 00bEKTaX MCCIEAOBAaHUA, €r0 arperar-
HBIM COCTOSIHUEM M MaTpUYHOW OCHOBOW, YMEET IPOBOJIUTH U3MEPEHUS aHAIUTHYEC-
KUX CUTHAJIOB Ha COBPEMEHHOM OOOPYIOBaHUM M METPOJIOTHUYECKYIO O0OpabOTKy pe-
3yJIbTaTOB HM3MEPEHUM, OLIEHUBATh €€ JOCTOBEPHOCTb, TOYHOCTH, NPABUJIBHOCTh, a
Takke C(HOPMUPOBAHHOE YMEHHUE — OCYIIECTBIATH MPOOOOTOOP M MPOOONOATOTOBKY
aHaJIUTa B COOTBETCTBUU C TPEOOBAHUSAMU MHCTPYMEHTAIBHOIO METOAA U KOHKPETHOM
METOAMKN aHaJIn3a, yMEET B MOJHOM 00bEME MPOBOJIUTH IKCIIEPUMEHTAIIbHBIE HCCIIe-
JIOBaHUS MTOYBEHHBIX U PACTUTENBbHBIX 00pa3lOB, aArPOXMMUYECKUX CPEACTB Ha COBpE-
MEHHOM 00OpYyIOBAHMM PUHUMATh Ha OCHOBE aHAJIU3a PE3YJIbTATOB U3MEPEHUN COLU-
aJbHO 3HAYMMBbIE PELICHUS 0 YIYYUIEHUIO IUIOA0POIUS MOYB, ONTUMU3AUN TUTAHUS
Y MOBBIIIEHUS MPOJAYKTUBHOCTH U KauyecTBa arpo()UTOLIEHO30B C yUETOM OXpaHbl MpH-
pOJibI ; YMEHHE OBICTPO , B MOJIHOM 00bEME, KaUeCTBEHHO BBIIIOJIHITH TECTOBBIE 3a]1a-
HUS,

- BJIa/IeHHe HABBIKAMU: YTCHUS U OIEHKH JaHHBIX / pe3yJbTaTOB / TOKYMEHTOB / CBE-
neHudt / nHbOpMAaIK - OCHOBAMHU TPHUHIIUITHAIBHBIX YCTPOMCTB COBPEMEHHBIX aHAIIH-
TUYECKUX TPUOOPOB, CIOCOOAMU PETUCTPAIMU AHAIUTUYECKUX CUTHAJIOB Ha COBpeE-
MEHHOM OOOpYJOBaHUM, BIIAJICET HABBIKAMU HCIOJIb30BAHUS METOJUK XEMOMETPHUKHU
JUIsi 00pabOTKU PE3yNbTaTOB M3MEPEHUH, OLICHKH WX JTIOCTOBEPHOCTH M OOECIeYCHUS
KadyecTBa pPe3y/IbTaTOB aHAlM3a, a TaKXKe BJiaJieeT HaBbIkaMu MPoO0oTOOpa U mpobo-
MOJATOTOBKA  00pa3loB MOYB W CEIbCKOXO3SHWCTBEHHBIX PACTCHUM, arpOXHMHKATOB,
croco0aMu yIpaBJIeHUS XHUMHUYECKHX PEaKIMi M MPOIECCOB, JISKAIUX B OCHOBE WH-
CTPYMEHTAJIBLHBIX METOJIOB aHAIN3a JIJIS TTOJTYYCHUST MAaKCHMAaJIbHOTO BBIXOJIa aHATUTH-
YecKor (OpMBI OTIpe/IeieMbIX KOMIIOHCHTOB, B ITOJJTHOM 00BbEME BJIaJIceT WHCTPYMCH-
TaJbHBIMH METOJIAaMH HCCIICOBAHUS TOYBCHHOTO IUIOAOPOIUS W TMPOJYKIIHOHHOTO
mpoiiecca arpopUTOIICHO30B; BIaJCeT HABBIKAMU HMCIIOJIL30BAHMS AITOPUTMOB COCTaB-
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neHuss (GopmyIl, aJrOPUTMOB COCTABIICHUS YPABHEHUN XWMUYECKHUX PEAKIUN pa3ivy-
HBIX THUIIOB, MPUMEHEHHS] OCHOBHBIX (POpMYN Mjis OBICTPOrO MPOBEACHHS PACUETOB
IpU PEUICHUU TECTOBBIX 3aJJaHUMH.

Kpurtepuu oneHKk# BbINOJHEHUS TECTOBBIX 3a1aHUM

OTJIMYHO

00yYaroImuics: IEMOHCTPUPYET:
Ooyuarowuiica oan npagunvhuiii omeem na 86-100% mecmoswvix 3a0a-
Hu

- 3HaHMs: MaTepuaja- NPUHLMIIMAIBHOIO YCTPOMCTBA COBPEMEHHBIX
puOOPOB JIs1 PETUCTPALIMM AHATUTUYECKUX CUTHAJIOB B PA3JIMYHBIX Me-
TOJIaX aHajJIu3a, METPOJIOIMYECKUE XAPAKTEPUCTUKH COBPEMEHHOIO aHa-
JUTUYECKOI0 000OpYJOBAHUSA — BOCIPOU3BOAMMOCTb, TOYHOCTb, MpEel
oOHapy>KeHMsI, OCHOBbl XEMOMETPHKU — COBPEMEHHBIE acleKThl odecrie-
YEHHUs] U KOHTPOJII KAadeCTBA MHCTPYMEHTAJIBHBIX METOJOB aHa/IW3a, a
TaKXke IiyOoKoe 3HaHME MaTepuaja — —TeOpPETUYECKHE OCHOBBI COBpE-
MEHHBIX MHCTPYMEHTAJbHBIX METOJOB HCCIIEJOBAHMSI I10YB, PACTEHUH,
arpoOXMMHKATOB, CEIbCKOXO3SIMCTBEHHON MPOIYKIMH, COBPEMEHHOE CO-
CTOSIHUE U TEHICHIMH Pa3BUTHUSI MHCTPYMEHTAIbHBIX METOAOB HMCCIEN0-
BaHUS—aBTOMAaTHU3allMs, MaTeMaTHU3alus, MUHUATIOpU3aLus, MEepexo] K
MHOTOKOMIIOHEHTHOMY aHaJM3y, CO3/1aHUE€ CEHCOPHBIX YCTPOMCTB, HC-
YEepIBIBAIONINE 3HAHHUS METOAMK MPoO0ooTOOpa M MpPOOONOArOTOBKH OC-
HOBHBIX OOBEKTOB aHajM3a —I10YB, PAacCTEHHUI, arpOXMMHUKATOB, 3HAHUSA
MPAaKTUKH MPUMEHEHUSI MaTepualia, B IIOJHOM 0OBbeMe 3HAaeT OCHOBHBIC
(opMyJIbl PacyeToB, YTO MO3BOJISAET OBICTPO U KAYECTBEHHO BBINOJIHUTH
TECTOBbIE 3aJaHMUs,

- yMeHMs1 OOOCHOBAaHHO BbIOMpAaTh MHCTPYMEHTAJIbHBII METOJl aHAJIN3a
B COOTBCTCTBHUU C 3aJa4aMu U KOHHGHTpaHHCﬁ aHaJIuTa B O6BCKTaX Huc-
CJICZIOBaHUS, €TO arperaTHbIM COCTOSTHUEM M MaTPUYHOW OCHOBOM, yMEET
MIpOBOAWUTE U3MCPCHUA AHAIIMTHYCCKUX CUTHAJIOB Ha COBPECMCHHOM 000-
PYJOBaHUU M METPOJIOTMYECKYI0 00pabOTKY pe3y/bTaTOB H3MEpPEHHIA,
OLIEHUBATh €€ JIOCTOBEPHOCTh, TOYHOCThH, IMPABHJIBHOCTH, a TaKKe
c(hOpMHUPOBAHHOE YMEHHE — OCYIIECTBIATH MPOOOOTOOP U MPOoOOMOATro-
TOBKY aHaJiuTa B COOTBCTCTBHU C Tp€6OBaHI/I$IMI/I HHCTPYMCHTAJIbHOT'O
METOZa ¥ KOHKPETHOW METOJUKH aHaliHu3a, YMEEeT B IMOJHOM O0beMe
MMPOBOAWUTE OJOKCICPUMCHTAJIIBHBIC HMCCICAOBAHUA ITOUYBCHHBIX W pPaCTH-
TEJILHBIX 00Pa3IOB, arPOXUMHUECKUX CPEJICTB HA COBPEMEHHOM 000pY-
JIOBaHUH, YMCHHE NMPHUHUMATh Ha OCHOBE aHAJIN3a Pe3yJbTaTOB HU3MeEpe-
HUH COIMAJIbHO 3HAUYMMBIC PEIICHUS TI0 YIYYIICHHUIO TI0J0POIMS MOYB,
OINTUMU3AIUNU TMUTAHWUA W MOBBIMICHUSA NPOAYKTHBHOCTH M Ka4Y€CTBa ar-
po(dHUTOIIEHO30B, C YI4ETOM OXpaHbI IPUPOJIbI; YMEHHUE B MOJTHOM 00beMe
OBICTPO WCIIONIB30BaTh (DOPMYJIBI pacdyeTa U KaueCTBEHHO BBITIONHATH TE-
CTOBBIC 33JIaHHS,

- BJIaJIeHMe HABbIKAMM: YTCHHS U OLIEHKHU JIaHHBIX / Pe3y/lbTaToB / J0-
KyYMEHTOB / cBeAeHHM / mHpOpManuu — OCHOBaMHU MPHUHIMITHAILHBIX
YCTPOMCTB COBPEMEHHBIX AHAJUTUYECKHX MPUOOPOB, CIOCOOaMH peru-
CTpallii aHAJIUTUYECKUX CHUTHAJIOB Ha COBPEMEHHOM OO0OpY/IOBaHUH,
BJIaJIe€T HAaBBIKAMHU HCIOJb30BaHUS METOJUK XEMOMETPUKHU Ui 00pa-
OOTKM pe3yJbTaTOB M3MEPEHUH, OIIEHKH MX JOCTOBEPHOCTH U obecreue-
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HUSI Ka4eCTBa Pe3yJbTaTOB aHAIN3a, a TAK)KE BIJIAJICCT HABBIKAMU IIPO-
0600TOOpa W TPOOOMOATOTOBKH OOpAa3IOB MOYB U CEIHCKOXO3HCTBEH-
HBIX paCTEHHH, arpOXUMHUKATOB, BIIAJCET CIIoco0aMU yIPaBICHUS XUMHU-
YECKUX peaKHI/Iﬁ U OpouecCoB, JIC)KAUX B OCHOBC MHCTPYMCHTAJIbHBIX
METOJIOB aHAJIU3a JJIsl MOJYYeHUS] MaKCHMaJbHOTO BBIXOJAa aHAIUTHYE-
CKOM (hOpMBI ONpEACIICMbIX KOMIIOHCHTOB, B MOJHOM OOBEeMe BiiajeeT
HHCTPYMEHTAJIbHBIMA METOJAMU HCCIICAOBAHMS OYBEHHOIO ILJIOA0PO-
TS ¥ TPOAYKIIMOHHOTO IMpoIecca arpoGUToIeH030B; BlIaJeeT HaBbIKaMu
MCIIOJIb30BAHUS AJITOPUTMOB COCTABJICHHS (DOPMYII, AITOPUTMOB COCTAB-
JICHUA ypaBHeHI/Iﬁ XUMHUYCCKHUX peaKLII/Iﬁ Pa3IMIHBIX THUIIOB, NPUMCHC-
HUSI OCHOBHBIX (pOpMysT Jijist OBICTPOTO MPOBEJCHUS PAacYeTOB IIPH pe-

IIICHUH TECTOBBIX 3aJ[aHMii, HA BCE BOIPOCHI B TECTE OOyUYAIOIIUICS aeT
MIPaBUJIbHBIE OTBETHI.

XO0pOIIo

00yyJaroImuics 1IeMOHCTPUPYET:

Oébyuarowuiica oan npasunvuuiii omeem Ha 73-85% mecmoswvix 3a0a-
Huul

- 3HaHWS: MaTrepuaja- MPUHIUIHAIBHOTO YCTPONCTBA COBPEMEHHBIX
puOOPOB JIsl PETUCTPALIMM AHAJTUTUYECKUX CUTHAJIOB B PAa3JIMYHBIX Me-
TOJIaX aHajJIu3a, METPOJOIMYECKUE XAPAKTEPUCTUKH COBPEMEHHOIO aHa-
JUTUYECKOT0 000pYJOBAaHUSA — BOCIPOU3BOAMMOCTb, TOYHOCTh, Mpeel
oOHapy>KeHHsI, OCHOBbl XEMOMETPHKU — COBPEMEHHBIE acleKThl obecrie-
YEHMs] M KOHTPOJII KaueCTBAa MHCTPYMEHTAJIbHBIX METO/OB aHalIM3a, J0-
CTaTOYHO TOJIHOE 3HAHHE MaTepuaja — —TE€OpEeTUUYECKUe OCHOBBI CO-
BPEMEHHBIX MHCTPYMEHTAJIbHBIX METOAOB HCCJIEIOBAaHUS IIOYB, pacTe-
HUH, arpOXMMHUKATOB, CEIbCKOXO035HCTBEHHON MPOIYKIINU, COBPEMEHHOE
COCTOSIHME M TEHACHLIUU Pa3BUTHUS MHCTPYMEHTAJIbHBIX METOJOB HCCIIE-
JI0BaHUS—aBTOMATHU3allMs, MaTeMaTH3alMsl, MUHHATIOPU3alMs, IEepPexo K
MHOTOKOMIIOHEHTHOMY aHaJM3y, CO3JjaHHE CEHCOPHBIX YCTPOWCTB, 3Ha-
HUS METOIUK MpoO0ooTOOpa M MPOOOMOATOTOBKH OCHOBHBIX OOBEKTOB
aHalM3a —I104B, PAaCT€HUI, arpOXMMHUKATOB, NMPAKTUKH IPUMEHEHUs Ma-
Tepuajga, OCHOBHbIE (OPMYJIBl PacueToB IO YpPaBHEHUSM XHMHUYECKHUX
peaKuHﬁ, HO JOITYCKacT 1-2 MOrp€IHOCTU B TECTC, CBA3AHHLIC C MaTCMaTHU4C-
CKHMH pacuCTaMu,

- yMeHMs1 O0OOCHOBAaHHO BbIOMpAaTh MHCTPYMEHTAJIbHBIN METOJl aHAJIN3a
B COOTBETCTBUU C 3aJ]ladyaMM U KOHLIEHTpalMel aHaiuTa B 00bEKTax Hc-
CJIEJOBAHMsI, €70 arperaTHbIM COCTOSTHUEM U MaTPUYHOM OCHOBOM, yMEET
MIPOBOJUTHh U3MEPEHUS aHAIUTUYECKUX CUTHAJIIOB HA COBPEMEHHOM 000-
PYJIOBaHUU M METPOJIOIMYECKYI0 00OpabOTKYy pe3ylbTaTOB H3MEpPEHHIA,
OLIEHUBATh €€ JIOCTOBEPHOCTh, TOYHOCTD, MPaBUIIBHOCTh, a TaKXke J0CTa-
TOYHO XOpOLIO C(OPMHUPOBAHHOE YMEHUE — OCYIIECTBIATH MPOOOOTOOP
1 poOONOJrOTOBKY aHAJINTa B COOTBETCTBUU C TPEOOBAHUSIMHU UHCTPY-
MEHTaJBHOTO METOAAa U KOHKPETHOM METOIMKH aHalln3a, yMeeT B IOJI-
HOM 00BbeMe MPOBOJUTH IKCIIEPUMEHTAIbHbIE UCCIIEI0BAaHUS TOYBEHHBIX
U PacTUTENbHBIX 00pa3lOB, AarpOXUMHUYECKUX CPEACTB Ha COBPEMEHHOM
000py/I0BaHUH, YMEHHE B JIOCTATOYHO MOJHOM OObEeMe MpUHUMATh Ha
OCHOBE aHaJIN3a Pe3yJIbTaTOB U3MEPEHHUN COLIMAIEHO 3HAYMMBbIE PELICHUS
[0 YJIYYLIEHHUIO TUIOAOPOIMS MOYB, ONTUMHU3ALUN MMUTAHUS U TOBBIIIE-
HUS MPOJYKTUBHOCTU M KauecTBa arpO(HUTOIEHO30B, C YIETOM OXpaHbI
MPUPOJBI;, YMEHHE OBICTPO HCHOJB30BaTh (POpPMYyNBI pacuera M Kaue-
CTBEHHO BBINIOJIHATH TECTOBBIE 3aJaHUs, HO JIOIYCKaeT 1-2 MorpenrHocTu
IIpU pEUIeHHH TECTOBBIX 3aJaHUI, KOTOpbIE OJIHAKO YMEET CaMOCTOs-
TEJIbHO UCIPABUTH T10 MPEUIOKEHUIO IPenoaBaTess
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- BJIaJIeHUe HABBIKAMM: YTCHUS U OLICHKU JAHHBIX / pe3yJabTaToB / J10-
KYMEHTOB / CBeJeHMH / MH(POpPMALUU - OCHOBAMM NPUHIMITHAIBHBIX
YCTPOMCTB COBPEMEHHBIX AHAIUTUYECKUX MPUOOPOB, CrIOCOOAMU pPEru-
CTpallM aHATUTHYECKUX CHTHAJIOB Ha COBPEMEHHOM OOOpYIOBaHUH, B
JIOCTaTOYHO IOJIHOM 0ObeMe BIIaJieeT HAaBbIKAMU HCIOJIb30BAaHUS METO-
MK XEeMOMETPHUKH JJIs1 00pabOTKU pe3ynbTaTOB M3MEPEHHH, OIICHKH HX
JIOCTOBEPHOCTH U 00€CIIeYeHHs KaueCcTBa Pe3yJbTaTOB aHAIN3a, a TaKkKe
XOpOIIIO BJIAJIEET HaBbIKAMU MPOO00TOOpa M MPOOOTIOArOTOBKM 00pa3-
LIOB TMOYB M CEIbCKOXO3SIICTBEHHBIX PACTEHUN, arPOXUMHUKATOB, CIIOCO-
06aMu yrpaBJieHUs] XUMUYECKUX PEaKIUil U MPOLECCOB, JISKAITUX B OCHO-
BE€ MHCTPYMEHTAJIbHBIX METO/IOB aHaJIN3a /Ul MOIyYeHUS MaKCUMAalIbHO-
rO BBIXOJa aHAIUTUYCCKOW (POPMBI ONIPEIEIISIEMBIX KOMIIOHEHTOB, B JI0-
CTaTOYHO MOJIHOM 00BbEME BIaJeeT HHCTPYMEHTAIbHBIMU METOJAMH HC-
CJIEZIOBAHMS TIOYBEHHOTO IUIOJOPOIUS M MPOIYKIIMOHHOTO Tpoliecca ar-
POoPUTOLIEHO30B ; XOpPOIIO C(HOPMUPOBAHBI HABBIKM MCIIOIb30BAHUS aJl-
TOPUTMOB COCTaBIICHHUS (OPMYJ, aJTOPUTMOB COCTABICHHUS YPaBHEHUI
XUMHUYECKHUX PEaKlUi pa3luyHbIX TUIOB, MPUMEHEHUS OCHOBHBIX (oOp-
MyJ s ObICTPOTO NMPOBEACHHS PACYETOB IPHU PEIICHUH TECTOBBIX 3a-
JJAaHUH, HO TonycKaeT 1-2 morpentHocTy.

Y/AOBJIETBOPUTEIHHO

o0ydJarouuics 1eMOHCTPUPYET:

Oobyuarouwuiica oan npasunvhwiii omeéem na 60-72 % mecmosvix 3a0a-
Huu

He TNOJIHbIe 3HAHMSI: MaTepuasa- NPUHIUIUAIBHOIO YCTPOIICTBA COBpeE-
MEHHBIX TPHOOPOB ISl PETHCTPALUM AHATUTHYECKUX CUTHAJIOB B pas3-
JIMYHBIX METOJAaX aHallh3a, METPOJOTHMYECKHE XAPAKTEPUCTUKH COBpE-
MEHHOI0 aHAJIUTUYECKOr0 00OPYIOBAaHUS — BOCIPOU3BOAMMOCTH, TOY-
HOCTb, Npezesl OOHapy>KEHUs, OCHOBBI XEMOMETPUKH — COBPEMEHHbIE
aCMeKThl 00ecreueHus U KOHTPOJSl KaueCTBAa MHCTPYMEHTAIbHBIX METO-
JIOB aHAJIM3a, a TaKXKe He MIyOOKoe 3HaHHWE MaTepuana — TeopeThde-
CKHE OCHOBBI COBPEMEHHBIX MHCTPYMEHTAJIbHBIX METOJIOB UCCIIEI0BAHUS
M0YB, PACTEHUMN, ArpOXUMHUKATOB, CEIbCKOXO3SIMICTBEHHON MPOIYKIIHH,
COBPEMEHHOE COCTOSIHUE U TEHACHIIMU PAa3BUTUS HHCTPYMEHTAIbHBIX
METOJIOB HCCIIEeI0BaHUS—aBTOMATHU3AllMsI, MaTeMaTu3alus, MUHUATIOPU-
3a1usl, Nepexo]] K MHOTOKOMIIOHEHTHOMY aHaJIu3y, CO3/JaHHe CEHCOPHBIX
YCTPOMCTB, (pparMeHTapHbIE 3HAHUS METOJUK NPOO00TOOpa U MPoOOIo -
TOTOBKH OCHOBHBIX OOBEKTOB aHallM3a —II0YB, PACTECHHH, arpoXuMHKa-
TOB, HE MOJHBIE 3HAHUS MPAKTUKU NPUMEHEHUsI MaTepualia, OCHOBHBIX
dbopmyn pacueToB, nomyckaer 3-4 MOrPENIHOCTH B TECTE,

- He yMeeT B NOJHOM o0beMe OOOCHOBAHHO BBIOMpAaTh HMHCTPYMEH-
TaJbHBIA METOJI aHalu3a B COOTBETCTBUU C 3aJa4aMU M KOHLEHTpaLueit
aHaJInTa B 00BEKTaX MCCIEIOBAHUS, €T0 arperaTHbIM COCTOSTHUEM U MaT-
PUYHON OCHOBOHM, OTPAaHUYEHHO YMEET MPOBOJUTH MU3MEPEHUS aHAIUTH-
YECKUX CUTHAJIOB Ha COBPEMEHHOM O00OpPYAOBAHUU M METPOJIOTH-YECKYIO
00paboTKy pe3yslbTaTOB HM3MEPEHU, OIEHMBATh €€ JOCTOBEP-HOCTH,
TOYHOCTb, NMPABUJIBHOCTh, HE MOJHOCTHIO C(HOPMHPOBAHHOE YMEHHE —
OCYILIECTBIATh MPOOOOTOOP M MPOOONMOATOTOBKY aHAJIWTa B COOTBE-
TCTBUU C TPeOOBAHUSIMH MHCTPYMEHTAJIBHOIO METOJa U KOHKPETHOU Me-
TOJUKM aHalW3a, yMeeT He B IOJHOM 00BbeMe MPOBOIMUTH SKCIIEPH-
MEHTaJIbHbIE HCCIIEI0BAaHUS TOYBEHHBIX M PACTUTEIbHBIX 00pa3IoB, ar-
POXMMHUYECKHX CPEACTB Ha COBPEMEHHOM 00OpYIOBaHUM, (parmMeHTap-
HOE yMEHHE MPUHUMATh Ha OCHOBE aHaJlu3a pe3yIbTaTOB U3MEPEHUN CO-
LMAJIbHO 3HAUYMMBIE PELICHMS MO YJIYYIIEHHUIO IJIOJOPOAUS MOYB, ONTH-
MU3allMY NMUTAHUS U MOBBIIEHUS MPOJYKTUBHOCTU M KauecTBa arpodu-
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TOILICHO30B, C YUE€TOM OXpaHbI IPUPOABI ; HE YMEET B IOJHOM O0BeMe
UCIOJIb30BaTh (POPMYINBI pacueTa M KayeCTBEHHO BBIMOJIHATH TECTOBBIC
3amaHus, qonmyckaer 3-4 omMOKM B TECTaX, KOTOpBIC HE yMEeT HCIpa-
BUTb CaMOCTOSITEJIBHO 0€3 MOMOIIY IPEroAaBaTeIs.

He B MOJHOM BJIajeeT HABBIKAMM YTCHHS M OLCHKH JTAaHHBIX / PE3yIlb-
TaTOB / JOKYMEHTOB / CBEICHMI / MH(POPMALIUU - OCHOBAMH IPUHIUITH-
aNIbHBIX YCTPOMCTB COBPEMEHHBIX aHATUTUYECKUX MPUOOPOB, criocodaMu
perucTpaniy aHAIMTHYECKUX CUTHAIOB HA COBPEMEHHOM 000PYAOBaHUH,
HE JIOCTAaTOYHO IOJTHO BJaJ€eT HaBBIKAMH HCIOJIb30BAaHHUS METOAMK Xe-
MOMETPHUKH i1 00pabOTKU PE3yJIbTaTOB U3MEPEHUI, OLIEHKU UX JOCTO-
BEPHOCTH M OOECIeYeHUs] KayecTBa Pe3yJbTaTOB aHAIN3a, a Takxe
OTPaHUYEHHO BIIAJICET HaBBIKAMU MPOO0OTOOpa M MPOOOIOATOTOBKU
00pa3IoB IMOYB M CEINbCKOXO3SIMCTBEHHBIX PACTEHHH, arpoOXWMHKATOB,
moco0aMu yIpaBICHUsI XUMHUECKUX PEAKIMNA U MPOILIECCOB, JEKAIIUX B
OCHOBE MHCTPYMEHTAJIbHBIX METOJIOB aHAJIM3a JJIS MOJYYEHHUS MAaKCH-
MaJIBHOTO BBIXO/1a aHAIMTHYECKOW (POPMBI OTpeAeieMbIX KOMIIOHEHTOB,
HE B IOJHOM O0BEME BJIa/IeeT HHCTPYMEHTAIBHBIMH METOJAMHU HCCIIENI0-
BaHUS MOYBEHHOTO IJIOAOPOAMS M MPOAYKIIMOHHOTO Iporecca arpopu-
TOLICHO30B , BJIAJICET B OIPAaHUYEHHOM O0BEME HaBBIKAMH HCIIOJIb30Ba-
HUS QJITOPUTMOB COCTABJICHUSI (OPMYII, AITOPUTMOB COCTABJICHHUS YpaB-
HEHUH XUMHUYECKUX PEaKUUH Pa3IMuHBbIX TUIIOB, IPUMEHEHUS OCHOBHBIX
dbopMyn ans TPOBEICHHUS PACUETOB NPU PEUICHWU TECTOBBIX 3aJaHUM,
JonycKaeT OoJjee 2-X CYIIECTBEHHBIX ITOTPEUIHOCTEH.

HECYAOBJIETBOPUTEIIBLHO

oOyyJarouics:

Oobyuarwuiica o0an npasunvnvle omeema na menee 60% mecmoevix
3a0anuil

He 3HaeT: MaTepuaia- NPHUHIMUIHAAIBLHOTO YCTPOMCTBA COBPEMEHHBIX
MPUOOPOB JIJIsi PETHCTPAINH AaHATUTUYCCKUX CUTHAJIOB B Pa3IMIHBIX ME-
TOJIaX aHajau3a, METPOJOTHYECKHE XapaKTEPUCTUKH COBPEMEHHOTO aHa-
JUTUYECKOTO 00OPYIOBaHMSI — BOCIPOM3BOJUMOCTh, TOUHOCTH, MPEae
0OHapy>XEeHHS, OCHOBBl XEMOMETPHKHA — COBPEMEHHBIEC aCTIEKTHI o0ecrie-
YeHHs] U KOHTPOJIA KadecTBa MHCTPYMEHTAIBHBIX METOIOB aHaIM3a, a
TaKkK€ HE 3HAET TEOPETHYECKHE OCHOBBI COBPEMEH-HBIX HHCTPYMEH-
TaJbHBIX METO/IOB UCCJIEIOBAaHUS TIOYB, PACTEHUH, arpOXUMHUKATOB, CEIIb-
CKOXO3SIMCTBEHHOM MPOAYKIMH, HE 3HAET COBPEMEHHOE COCTOSIHUE H
TEHACHIIMU  Pa3BUTHS ~MHCTPYMEHTAJbHBIX METOJIOB  HCCIIEIOBa-
HUS—aBTOMATH3aIUsl, MaTeMaTH3aIus, MUHHUATIOpPH3AIHs, Tepexo] K
MHOTOKOMIIOHEHTHOMY aHaJIu3y, CO3/IaHHE€ CEHCOPHBIX YCTPOWCTB, HE
3HAaeT METOAMK MpoOooTOopa U MPOOOMOATOTOBKH OCHOBHBIX OOBEKTOB
aHaJIN3a —TI0YB, PACTEHUH, arPOXMMHKATOB, HE 3HACT MPAKTUKU MPHUME-
HEHUsl MaTepualia, OCHOBHBIE ()OPMYIBI PacueTOB, UTO HE MO3BOJISET
BBITIOJTHUTH TECTOBBIC 33JaHUS,

- He yMeeT OOOCHOBAaHHO BBIOMpPAaTh MHCTPYMEHTAJbHBIM METO/ aHa-
JIM3a B COOTBETCTBHH C 3a/la4aMU U KOHIIEHTpalMel aHaiuTa B 00beKTax
WCCIIEIOBAHMSI, €T0 arperaTHBIM COCTOSTHHEM M MaTPHYHOW OCHOBOH, HE
yMeeT HPOBOIUTH M3MEPEHHsI aHAIUTUYECKHX CHTHAJIIOB Ha COBPEMEH-
HOM 00OpY/IOBaHUU U METPOJIOTUYECKYI0 00Opa0OTKY pe3yiabTaToB H3Me-
PEHMIA, OLIEHUBATh €€ JOCTOBEPHOCTh, TOYHOCTb, IPABUIBLHOCTh, a TAKXKe
HE YMEET — OCYIIECTBISATH MPOO0OTOOp M MPOOOMOATOTOBKY aHAIUTA B
COOTBETCTBUM C TPEOOBAaHUSAMH MHCTPYMEHTAJIBHOI'O METOJIa U KOHKPET-
HOW METOAWKH aHalln3a, yMEeT B MOJHOM 00beMe MPOBOJUTH IKCIEPH-
MEHTAJIbHBIE UCCIIEOBAHUS MOYBEHHBIX U PACTUTEIbHBIX 00pa3loB, ar-
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POXHMMHUYECKUX CPEACTB HA COBPEMEHHOM 000pY/AOBaHUU, HE YMEET MpHU-
HHUMATh HAa OCHOBE aHaju3a Pe3yJbTaTOB MU3MEPEHUN COLMAIBLHO 3HAUYU-
MbI€ PEIIeHHUs M0 YIYUIIEHHUIO MI0JOPOIUs TOYB, ONITUMHU3AIIMY TUTaHUS
Y TOBBIMICHUS MPOYKTHBHOCTH U KA4eCTBA arpo(UTOIEHO30B, C YIETOM
OXpaHbl NPUPOJIBI, HE YMEET HCIOIb30BaTh (POPMYJIbl pacueTa M BBIOJ-
HATb TECTOBBIC 3aJJaHUs,

- He BJIaJleeT HABBIKAMM YTCHHS U OIEHKU JIaHHBIX / Pe3yabTaToB / J10-
KYMEHTOB / CBeleHWil / MH(pOpPMAaluu — OCHOBaMH MPUHIMITHATBHBIX
YCTPOMCTB COBPEMEHHBIX AHAIUTUYCCKUX MPUOOPOB, CIIOCOOAMU PETHU-
CTpall aHAIUTHYECKUX CUTHAJIOB HA COBPEMEHHOM O0OpYIOBaHWH, HE
BIIQJICET HABBIKAMH HUCIOJIB30BAaHUS METOAMK XEMOMETPHKH IS 00pa-
OOTKHM pe3yJabTaTOB M3MEPEHHMIA, OIICHKH WX JOCTOBEPHOCTH U obecriede-
HUs KauecTBa Pe3y/bTaTOB aHalWM3a, a TAaKKe HE BIAJICET HABBIKAMU
npobooTdéopa W MPOOOIOATOTOBKM  0Opa3IOB IOYB U CEIHCKOXO3Si-
CTBEHHBIX PACTEHUI, arpOXMMHKATOB, HE BIIAJICET CIIOCOOaMH yIpaBiie-
HUSI XUMUYECKHUX PEaKIUi 1 MPOIIECCOB, JIKAIIUX B OCHOBE HHCTPYMECH-
TAJIBHBIX METOJOB aHalM3a IS TMOJy4eHUS MaKCHMalIbHOTO BBIXOJA
aHATTUTHYECKOW (DOPMBI OTpEACIICMbIX KOMIIOHEHTOB, HE BIJIAJICET WH-
CTPYMEHTAJILHBIMH METOJJaMH HCCIICIOBAHS TIOYBEHHOTO IIJIOJIOPOIUS H
MPOAYKIIMOHHOTO Tpolecca arpo@UTOIEHO30B , HE BIIAJCET HAaBBIKAMU
WCIIOJIb30BAHUS aJITOPUTMOB COCTABIICHUST (DOPMYII, AITOPUTMOB COCTaB-
JICHUST YPaBHCHUH XWUMHUYECKUX PEaKIUH pa3IMYHBIX THIIOB, IPUMEHE-
HUS OCHOBHBIX ()OpMYJT JUISI TIPOBEICHHS PACUCTOB MPH PEHICHUH Te-
CTOB, ITOJIOBMHA OTBETOB Ha BOIPOCHI T€CTa JaHa HEBEPHO HIIM IOJHO-
CTBIO OTCYTCTBYET

4.2.3. Kputepum o11eHKH JIaDOPATOPHBIX padoT

[Tpu BeINOIHEHUH Ta00PATOPHBIX pA0OT OOYUAIOIIMIICS JEMOHCTPUPYET:

- 3HAHMWS: PUHLIUIHAIBHOTO YCTPOMUCTBA COBPEMEHHBIX MPUOOPOB AJI PErUCTpalin
AHAJUTHUYECKUX CUTHAJIOB B PA3JIMYHBIX METOJAX aHaJIN3a, METPO-JIOTUYECKUE XapaKTe-
PUCTHKH COBPEMEHHOI'O aHAJUTHYECKOro 00OpYIOBaHMS — BOCHPOM3BOAMMOCTH, TOU-
HOCTb, TIpefiesl OOHapyKEHUsl, OCHOBbI XEMOMETPUKUA — COBPEMEHHBIE aCIEKThl 00ec-
MEYEHUSI U KOHTPOJISl KaUeCTBA MHCTPYMEHTAIbHBIX METOJOB aHaJIU3a , a TaKke riry0o-
KO€ 3HAHHe MaTepuana — —T€OPETHYECKUE OCHOBBI COBPEMEHHBIX HHCTPYMEHTAIbHBIX
METOJI0OB HCCJIEJOBAaHUS TI0YB, PACTCHUN, ArpOXMMHKATOB, CEJIIbCKOXO3SIMCTBEHHOU
IIPOJIYKLIUH, COBPEMEHHOE COCTOSIHUE W TEHIAEHUUU PA3BUTHS MHCTPYMEHTAIBHBIX Me-
TOAOB HCCIEAOBaHUSA—aBTOMATU3alMs, MaTeMaTU3alrs, MUHUATIOpU3aLKs, IIEPEeXo1 K
MHOTOKOMIIOHEHTHOMY aHAaJIn3y, CO3IAHUE CEHCOPHBIX YCTPOWCTB, MCUEPIIBIBAIOIIME
3HAHMSA METOJUK MpoOo0TOOpa M MPOOONOATOTOBKM OCHOBHBIX OOBEKTOB aHAIM3a —
MOYB, PACTEHHI, arpOXUMHUKATOB, IITyOOKO U CUCTEMHO 3HAET MPAKTUKH MPUMEHEHUs
Marepuana, 3HaeT BCE ATallbl BBITOJHEHUS J1a00paTOpHON pabOThl U BBIMOJIHSET €€
CaMOCTOSITENIHO C YU€TOM HOPM U MIPABHJI TEXHUKHU 0€30MaCHOCTH,

- yMeHMsi: 0OOOCHOBaHHO BBIOMpaTh MHCTPYMEHTAJbHBIM METOJ aHaiau3a B COOTBET-
CTBUU C 33JlauaMM W KOHIEHTpALMEeH aHaIuTa B 0OBbEKTaX MCCIEAOBaHUS, €r0 arperat-
HBIM COCTOSIHUEM M MATPUYHOW OCHOBOHM, YMeeT MPOBOAUTH U3MEPEHUS aHAIUTUYEC-
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KAX CUTHAJOB Ha COBPEMEHHOM OOOpPYAOBAHMHU M METPOJOTHYECKYIO 00pabOTKy pe-
3yIbTaTOB HM3MEPEHUM, OICHUBATh €€ JOCTOBEPHOCTh, TOYHOCThH, MPABWIBHOCTH, a
Takke c(pOpMHUPOBAHHOE YMEHHE — OCYIICCTBIIATH MPOOOOTOOP U POOOIOATOTOBKY
aHaJINTa B COOTBETCTBUU C TPEOOBAHMSIMH MHCTPYMEHTAIHLHOTO METOJIa U KOHKPETHOM
METOJUKN aHalln3a, YMEEeT B MOJHOM O0BEME MPOBOIUTH IKCTIIEPUMEHTABHEIC HCCe-
JIOBaHUS TIOYBEHHBIX U PACTUTEIHHBIX 00pa3I[OB, arpOXUMHUYECKUX CPEJCTB Ha COBpE-
MEHHOM 00OpYyIOBaHWH NIPHHUMATh Ha OCHOBE aHAJIN3a PE3YJIbTATOB U3MEPEHHM COIH-
QTHbHO 3HAYMMBIE PEIICHUS T0 YIYUIICHUIO TI00POIUS TIOYB, ONTUMU3AIUN TTUTAHUS
Y TIOBBIICHHS TIPOYKTUBHOCTH U KadyeCcTBa arpo(pUTOIICHO30B, C YYETOM OXpaHbI IIPH-
POJIBI , YMeeT TPaBUILHO U B TIOJTHOM 00BEME OCYIIECTBUTH SKCTICPUMEHT, CIEIaTh 10
nabopaTopHO pabOTe COOTBETCTBYIOIIME HAOMIOACHUS M OOOCHOBAHHBIC BBIBOJBI, C
Y4E€TOM TIPaBUJI M HOPM TEXHUKHU O€30TaCHOCTH,

- BJIajIeHHe HABBIKAMU: YTCHUS W OIICHKU JTAaHHBIX / pe3yJIbTaTOB / JOKYMEHTOB / CBe-
neHui / nHPOPMAIIUK - OCHOBAMH MPUHIMIHAIBHBIX YCTPOWCTB COBPEMEHHBIX aHAIU-
TUYECKUX TPUOOPOB, CIOCOOAMU PETUCTpAIMU AHAIUTUYECKUX CUTHAJIOB Ha COBpeE-
MEHHOM O0OpYJOBaHHH, B MOJHOM 00beMe BJiaJleeT HABBIKAMM HCIIOJIb30BAHUS ME-
TOAMK XEMOMETPHKH JIJIsi 00pabOTKU PE3yIbTaTOB U3MEPEHUMN, OIIEHKHU UX JIOCTOBEPHO-
CTH U o0ecrieyeHus: KauecTBa pe3ysibTaToB aHalu3a , a Takke BjaajaeeT cGopMUpoOBaH-
HBIMH HAaBBIKAMH TPO000TOOpPa U MPOOOMOATOTOBKM 0OpPAa3IOB IMOYB U CEIHCKOXO-
3SIUCTBEHHBIX PACTCHHM, arpOXMMHUKATOB, CIIOCOOAMHU YIIPABICHUS XUMHUYCCKHX Peak-
IIU{ 1 TIPOIIECCOB, JIKAIMX B OCHOBE HHCTPYMEHTAIBHBIX METOIO0B aHAJIA3a JIJIS TTOTY-
YeHUS MAKCHMAJIBHOTO BBIXOJa aHATUTHIECCKOW (hOPMBI ONIPEACIIIEMbIX KOMIIOHCHTOB,
BJIajieeT HABBIKAMM OCYILIECTBJIEHUSI WHCTPYMECHTAIBHBIX METOIOB HCCIIEAOBAHUS
MOYBEHHOTO IIJIOJOPOJUS M TPOAYKIMOHHOTO TpoIlecca arpouTOLEHO30B, BJiajieeT
HABBIKAMH CaMOCTOSTEIIEHOTO BBITIOJHEHHUS JIA00OPATOPHOM pabOThI B TIOJHOM 00BE-
M€ I10 MTPaBWJIaM TEXHUKU 0€30MacHOCTH pabOThI B Ja0OpaTOpUH.

Kpurepuu onieHK# BbINOJHEHHUS JA00PaTOPHBIX padoT

OTJIMYHO 00yJaroImuics: 1IeMOHCTPUPYET:

- 3HAHHUS: IPUHIUIHNAIBHOTO YCTPONCTBA COBPEMEHHBIX MPUOOPOB IS
perucTpanyy aHaJIUTUYECKUX CUTHAJIOB B Pa3IMUHBIX METOJaX aHaAJIN3a,
METPOJIOTMYECKHE XapaKTEPUCTUKN COBPEMEHHOIO aHAIIUTUYECKOTO
000py10BaHuUsl — BOCIIPOU3BOAUMOCTh, TOUHOCTb, IIpe/ie] OOHApYKEHUS,
OCHOBBI XEMOMETPUKH — COBPEMEHHBIE acleKThl 00eCIeUYeHHs U KOH-
TpPOJI KayecTBAa MHCTPYMEHTAIbHBIX METO/I0B aHaJIM3a, a TAKKe r1y0o-
KO€ 3HaHHE MaTepHhajia — —T€OPETUYECKUE OCHOBBI COBPEMEHHBIX UH-
CTPYMEHTAJIBHBIX METOJOB UCCIIE0BAHUS TI0YB, PACTEHUH, arpOXUMHKa-
TOB, CEJIbCKOXO35MCTBEHHON IPOAYKIIMU, COBPEMEHHOE COCTOSIHUE U
TEHACHIIMY Pa3BUTUS MHCTPYMEHTAIbHBIX METOJIOB UCCIIEI0OBAaHUS —aB-
TOMAaTH3alMsl, MaTeMaTH3alusl, MUHUATIOpU3allis, Iepexo]] K MHOTOKOM-
IIOHEHTHOMY aHAJIN3Yy, CO3aHUE CEHCOPHBIX YCTPONCTB, HCUEPIIBIBAIO-
[IMe 3HaHUSI METOJIMK MPOO00TOOPa M MPOOOIIOATOTOBKH OCHOBHBIX 00h-
€KTOB aHaJIM3a —10YB, PACTEHUH, arPOXUMHUKATOB, IITYOOKO U CUCTEMHO
3HAeT MPAKTUKHU MPUMEHEHHS MaTepualia, 3HaeT BCE ATalbl BBINOJIHE-
HUS 1a00PaTOPHON pabOTHI U JIEJIaeT 3TO CAMOCTOSITENILHO C YYETOM
HOPM U TIPaBUJI TEXHUKU O€30MacCHOCTH,

- YMCHUA: 000CHOBaHHO BBI6I/IpaTB HHCprMeHTaHBHLIﬁ METOA aHallu3a
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B COOTBETCTBUU C 33/ladyaMU M KOHIICHTpAIMEeH aHAIUTa B OOBEKTaX HC-
CJICAOBAHUS, €TI0 arp€raTHbIM COCTOSIHUEM U ManH‘IHOﬁ OCHOBOI‘/JI, YMECT
MPOBOJIUTh M3MEPEHHS aHAIMTHYECKUX CUTHAIOB Ha COBPEMEHHOM 000-
PYIOBaHUM M METPOJIOTHUYECKYIO 00pabOTKy pe3yiabTaToB HM3MEPEHHIA,
OLICHUBATh €€ JIOCTOBEPHOCTh, TOYHOCTh, IPABHIBHOCTh, a TaKXKe
c(hOpPMHUPOBAHHOE YMEHHE — OCYIIECTBIIATH MPOOOOTOOP U MPOoOOIOTro-
TOBKY aHaJUTa B COOTBETCTBHH C TPEOOBAHHSIMU WHCTPYMEHTAJIHHOTO
METOZa ¥ KOHKPETHOW METOJMKH aHajiu3a, YMEET B IOJHOM 00BbeMe
MPOBOJIUTh IKCIEPUMEHTAIBHBIC HWCCICAOBAHMS IOYBEHHBIX U PaACTH-
TENBHBIX 00pa3I0B, arpoOXMMHYECKUX CPEICTB HA COBPEMEHHOM 000pY-
JIOBaHUM MPHUHAMATh Ha OCHOBE aHAJK3a PE3yJbTaTOB M3MEPEHHI COLH-
AJIbHO 3HAYUMBIC PCHICHUS IO YIYUHICHUIO IJIOAOpOAUs IMOYB, ONITUMU-
3allMU MUTAHUS W TOBBIMICHHUS] MPOJAYKTHBHOCTH M KadyecTBa arpouTo-
LIEHO30B, C Y4€TOM OXPaHbl IPUPOALI ; YMEET IPABUIBHO U B IIOJHOM
0o0beMe OCYHIECTBUTh 3KCIIEPHUMEHT, C/eaTh 10 JIAOOpaToOpHOU padoTe
COOTBCTCTBYIOIIUC Ha6JHOI[CHI/ISI n OGOCHOBaHHBIC BbIBOAbI, C YUCTOM
MPAaBUJI TEXHUKH OE3011aCHOCTH,

- BJaJleHHe HABBIKAMM: YTCHUS W OLEHKU JAaHHBIX / PE3yJIbTaTOB / JI0-
KYMEHTOB / CBeJeHMH / MH(POpPMALUU - OCHOBAMH NPUHIMITAAIBHBIX
YCTPOWCTB COBPEMEHHBIX AHAIUTHYECKUX MPHOOPOB, CHOCOOAMHU DPEru-
CTpalliM aHAIMTHYECKUX CUTHAJIOB HAa COBPEMEHHOM O0OOpYyJOBaHWH, B
MOJTHOM O00beMe BIIajieeT HaBBIKAMH HCIIOJIb30BAHMUS METOIUK XEMOMET-
pUKH a1t 00pabOTKM Pe3yNbTaTOB M3MEPEHHM, OLIEHKHA UX JIOCTOBEPHO-
cT 1 oOecrieuyeHHsl KauyecTBa Pe3yJbTaTOB aHAIW3a, a TaKKe BIaJeeT
c(OPMHPOBAHHBIMU HABBIKAMH TPOO00TOOpaA M MPOOOTIOATOTOBKH 00-
pa3IloB MMOYB U CEIbCKOXO3SHCTBEHHBIX PAaCTCHHM, arPOXMMHUKATOB, CIIO-
cobaMu ympaBiIeHUsE XUMHYECKHX PEAKIMI U MPOIECCOB, JISKAINX B OC-
HOBE MHCTPYMEHTAJbHBIX METOJNOB aHaNW3a IS TOJyYCHHUS MAaKCH-
MaJIBHOTO BBIXO/Ia aHATUTHYECKOW (POPMBI OIpeIeNsieMbIX KOMITIOHEHTOB,
BJIaJIceT HAaBBIKAMU OCYIIECTBICHUS HHCTPYMEHTAIBHBIX METOJOB HC-
CIIEZIOBAaHMS TIOYBEHHOTO TUIOOPOIUS M MPOTYKIIMOHHOTO TIpoIiecca ar-
po(UTOLIEHO30B ; BIIaJEET HABBIKAMH CaMOCTOSTEIBHOTO BBIOJHEHUS
nabopaTopHOW pabOThl B MOJHOM 00BEME IO MpaBHJIaM TEXHUKH Oe3-
OIacCHOCTH paboThI B TaOOPaTOPHH.

XopoI1o

00y4aromUics JEMOHCTPUPYET:

- 3HAHUs - IPUHIMUIIMAIBHOTO YCTPOMCTBA COBPEMEHHBIX MPUOOPOB IS
pErucTpalvi aHAJIUTHYECKUX CUTHAJIOB B Pa3iIUYHBIX METOJAX aHaIW3a,
METpPO-JIOTUYECKNE XAPAKTEPUCTUKH COBPEMEHHOIO aHaJIUTHYECKOTO
000pyI0BaHUS — BOCIIPOU3BOAMMOCTb, TOUHOCTb, MIPEeNl OOHApyKEHUS,
OCHOBBI XEMOMETPUKH — COBPEMEHHBIE acleKThl 0OecreueHHs U KOH-
TPOJIsl KauecTBa MHCTPYMEHTAJIbHBIX METOJIOB aHAU3a, a TakkKe JI0CTa-
TOYHO TTyOOKOE€ 3HaHME MaTepuaiga — —TeOpPETHYECKHE OCHOBBI COBpE-
MEHHBIX MHCTPYMEHTAJIbHBIX METO/OB HCCIIEJOBAHUS IOYB, PACTEHUH,
arpOXMMHUKATOB, CEJIbCKOXO3SMCTBEHHON MPOIYKIMH, COBPEMEHHOE CO-
CTOSIHME U TEHICHIMH Pa3BUTHUSI MHCTPYMEHTAIbHBIX METOAOB HMCCIEN0-
BaHMA—AaBTOMAaTH3allMs, MAaTeMaTU3allisgd, MUHUATIOpHU3ALMs, MEPEXOA K
MHOTOKOMIIOHEHTHOMY AaHAaJM3y, CO3JaHHUE CEHCOPHBIX YCTPOMCTB, XO-
polue 3HaHWsI METOJIUK MpoOooTOOpa M MPOOOMNOATOTOBKH OCHOBHBIX
00BEKTOB aHaJ3a —I0YB, PACTEHUH, arpOXUMHUKATOB, 3HAHUS MPAKTUKU
MIPUMEHEHUsI MaTepualla B JOCTATOYHO IOJHOM 0OBbEME, OJHAKO, YaCTHIHO
MIPOBOJAUT OJKCICPUMCHT IIOJ PYKOBOACTBOM ITPEIIOAaBaTECIIA,
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- yMeHHs1: 000OCHOBAHHO BBHIOMpATh HHCTPYMEHTAIbHBIN METOJl aHaIN3a
B COOTBETCTBUU C 33aJjladyaMM U KOHLIEHTpalMel aHalIuTa B 00bEKTax Hc-
CJIEOBaHMsI, €70 arperaTHbIM COCTOSTHUEM U MAaTPUUHOM OCHOBOM, yMEeT
MIPOBOJUTHh U3MEPEHUS aHAIUTUYECKUX CUTHAJIOB HA COBPEMEHHOM 000-
PYIOBaHUM M METPOJIOTHUECKYI0 00pabOTKy pe3yabTaToOB H3MEPECHHIA,
OLICHUBAThH €€ JOCTOBEPHOCTb, TOYHOCTH, IPABMIIBHOCTD, a TAKXKE YyMe-
HUE B JIOCTAaTOYHO IOJIHOM O00BEME OCYIIECTBIATH MPOOOOTOOP U MPO-
OOIMOArOTOBKY aHAlUTa B COOTBETCTBUU C TPEOOBAHUSAMU HWHCTPYMEH-
TaJIbHOI'O0 METOJIa U KOHKPETHOW METOJIMKHM AaHaJIu3a, YMEET IPOBOIUTH
AKCIIEPUMEHTAJIbHBIE MCCIIE0BAHUS TTOYBEHHBIX U PACTUTENIBHBIX 00pa3-
LI0B, arpOXHMMHUYECKUX CPEJICTB HA COBPEMEHHOM OOOpPYIOBAaHUU, YMEET
MIPUHUMATh Ha OCHOBE aHaJKM3a PEe3yJbTaTOB U3MEPEHHI COLMaIbHO 3Ha-
YUMbIE PEIICHUs IO YIYUYIIEHUIO IIJI0J0pPOJAUs MOYB, ONTUMHU3ALUU IH-
TaHUS W MOBBIIIECHUS MPOAYKTUBHOCTU U KauyecTBa arpo(uTOLIEHO30B, C
Y4ETOM OXpaHbl IPUPOBI ; YMEET OCYIIECTBUTH IKCIIEPUMEHT, OJTHAKO
JoMycKaeT 1-2 MorpemHocT, yMeeT ciaelaTh Mo J1abopaTopHOM paboTe
COOTBETCTBYIOIIME HAOIIOJCHNUS U BBIBOABI, HO 0€3 y4yera MpaBHI TeX-
HUKH 0€30MacHOCTH,

- BJIaJIeHHe HABBIKAMM YTCHHS M OI[CHKH JaHHBIX / pe3yJbTaToB / JOKY-
MEHTOB / cBeleHUW / WHOpPMALMU - OCHOBAaMHU MPHHIMIIUAIBHBIX
YCTPOMCTB COBPEMEHHBIX AHAIUTUYECKUX MPUOOPOB, criocodaMu peru-
CTpallii aHAIUTUYECKUX CUTHAJIIOB HA COBPEMEHHOM OOOpYIOBaHUH, B
JIOCTaTOYHO MOJHOM O0OBEME BIIAJI€ET HaBbIKAMH HMCIIOJIb30BaHUSI METO-
UK XEMOMETPHUKHU Isl 00pabOTKU pe3yabTaTOB U3MEPEHUM, OIEHKU HUX
JOCTOBEPHOCTH M 00ECIICYCHHUST Ka4eCTBa Pe3yJIbTATOB aHAJIHM3a, a TaKKe
BIIaJIEET XOPOUIO CHOPMUPOBAHHBIMH HaBbIKaMU MpoOooTOOpa U Mpo-
O0ONOATrOTOBKM 00pa3lloB NOYB U CEIbCKOXO3IHCTBEHHBIX PACTEHUH, ar-
POXHMMUKATOB, CIIOCOOAMU YIPABICHUS XUMUUYECKUX PEaKUUi U Mpolec-
COB, JIeXKAalllUX B OCHOBE MHCTPYMEHTAJIbHBIX METOJIOB aHaIMU3a AJIs I10-
JTy4yeHUs. MaKCUMAJIbHOTO BBIXOJa aHATUTUYECKOW (QOpMBI ompesesse-
MBIX KOMIIOHEHTOB, BJIaJICE€T HAaBBbIKAMU OCYIIECTBICHHUS HWHCTPYMEH-
TaJIbHBIX METOJOB HUCCIIEI0OBAaHUS TOYBEHHOIO IUIOXOPOAMS U MPOIYKIH-
OHHOTO TIpolecca arpo(UTOIIEHO30B ; BJIa/ieeT HaBbIKAMH  BBITIOJTHEHUS
nabopaTOpHOI pabOTHI , HO HE BCE ATAIbI POBEJCHBI CAMOCTOSTENIEHO U
10 TIpaBUJIaM TEXHUKHU 0€30MacHOCTH palbOThl B JaOOpaTOpUu, MPU MPO-
BEJICHUU SKCIIEPUMEHTa JONYIIEHbl HECYIIECTBEHHbIE OIIMOKH B XOJI€
paboThl, WJIM UMEIOTCS HETOYHOCTH B 0OPMIIEHUHU pabOTHI.

YA0BJE€TBOPUTECJIBbHO

00yyJaroImuics 1IeMOHCTPUPYET:

He MOJIHbIe 3HAHMSA MaTepuaia- MPUHIUITHAILHOTO YCTPOHCTBa COBpe-
MEHHBIX HPUOOPOB ISl PETMCTPALUU AaHAIUTHYECKUX CUTHAJIOB B pa3-
JUYHBIX METOJIaX aHaJIN3a, METPOJOTHMYECKHE XapaKTEPUCTHKH COBpE-
MEHHOI'0 aHAJIUTHYECKOro 00OpYJOBaHUS — BOCIPOU3BOAMMOCTb, TOU-
HOCTh, Tpefiel 0OHapy>KeHHs, OCHOBbBI XEMOMETPUKH — COBPEMEHHbIE
acIeKThl oOecIeueHust u KOHTPOJIA Ka4€CTBA MHCTPYMCHTAJIBHBIX METO-
JIOB aHaJlu3a , a TaK)Ke HErNIyOOKOe 3HaHUE MaTepHaja — TeOpEeTHYECKue
OCHOBBI COBPCMCHHLBIX HWHCTPYMCHTAJIBHBIX MECTOAOB HCCICAOBAHUA
MOYB, PAaCTeHUH, arpOXMMHUKATOB, CEIbCKOXO3AWCTBEHHON NPOTYKIINH,
COBpPEMCHHOC COCTOAHUC W TCHACHLIUHU PA3BUTHA HHCTPYMCHTAJIbHBIX
METOJIOB HCCIIEJIOBaHUS—aBTOMATH3allUs, MaTeMaTU3allusl, MUHUATIOPH-
3anus, Nepexo] K MHOTOKOMIIOHEHTHOMY aHaJIM3Y, CO3/IaHNe CEHCOPHBIX
YCTPOMCTB, ()parMeHTapHbIE 3HAHUS METOJUK MPoO00TOOpa U MPOOOIOa-
TOTOBKM OCHOBHBIX OOBEKTOB aHalIM3a —IOYB, PACTEHUH, arpoXUMHUKa-
TOB, B OrpPaHUYCHHOM 00beEMe 3HAHUSI IMPAKTUKW NPUMCHCHUA MaTCpHralia
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- nabopaTopHasi paboTa BBHIMOJHEHBI CAMOCTOSTEIIEHO HAITOJIOBUHY HITH
JIOMYIICHA CYNICCTBEHHAs OIMOKA B MPOBEJACHUU SKCIICPUMEHTA WM HE
3HAET TEXHUKH 0€30MaCHOCTHU M HE COOJIOaeT ee MpaBuIa,

- yMeeT He B MOJIHOM 00beMe: ITPOBOIUTH H3MEPEHUST aHATUTUICCKUX

CHTHAJIOB Ha COBPEMEHHOM 000pYyI0OBaHUU M METPOJIOTUIECKYIO 00pa-

OOTKY pe3y/lbTaTOB M3MEPEHHUIA, OIICHUBATH €€ JJOCTOBEPHOCTh, TOU-

HOCTb, MPaBUIILHOCTh, a TaKKe cllabo c(hOPMUPOBAHHOE YMEHHE —

OCYIIECTBIISTH TPOOOOTOOP U MPOOONOTOTOBKY aHATTUTA B COOTBET-

CTBHH C TPEOOBaHUSIMU UHCTPYMEHTAIBHOTO METOJIa M KOHKPETHOW Me-

TOJIWKH aHAJIHM3a, YMEET B OTPAaHUYCHHOM 00BhEME MPOBOIUTH IKCIIEPH-

MEHTAaJIbHBIE HCCIICIOBAHMUS TIOYBEHHBIX M PACTUTEIILHBIX 00pa3IoB, 00b-

€KTOB OKPYKAIOIIEH CPe/Ibl, arpOXUMHUYECKHUX CPEJCTB HA COBPEMEHHOM

000pyJIOBaHUH, YMEET HE B IMOJHOM 00beMe IPUHUMATh HAa OCHOBE aHa-

732 pe3yIbTaTOB U3MEPEHHM COIMAILHO 3HAYUMBbIC PEIICHUS 0 YIIyd-

HICHUIO TUIOIOPOIUS TI0YB, ONITUMHU3AIMH TUTAHUS M TOBBIIICHUS TIPO-

JTYKTUBHOCTHU M KQ4eCTBa arpO(UTOIIEHO30B, C yYETOM OXpaHbI IPHUPO-

IIbl; yMeeT (parMeHTapHO OCYIIECTBIISTh SKCIIEPUMEHT, HO HE yMEeT B

MOJTHOM 00BEME CIeNaTh 1o JJabopaTOPHO paboTe COOTBETCTBYIOIINE

HAOJIIOZICHNUS ¥ BBIBOJIBI, HJIH JIEJIACT UX OIPAaHMUYCHHBIMHU , 0€3 yuera

MpaBUjia TEXHUKU O€30MaCHOCTH,

- He B MOJIHOM 00beMe BJIaJieeT HABbIKAMH YTCHUS U OLICHKU JTAHHBIX
/ pe3ynbTaToB / JOKYMEHTOB / cBeleHUH / mHpOpMauu — OCHOBaMU
NPUHIUITHAIBHBIX YCTPOWCTB COBPEMEHHBIX aHAIUTHYECKUX HPUOO-
pOB, CIIOCOOAMH PETHCTpaIli AHATUTHYECKUX CHTHAJIOB Ha COBpE-
MEHHOM OOOpYJOBaHWH, a0 BJaJeeT HABBIKAMH HCIIOJIb30BaHUS
METOJIMK XEMOMETPUKU JII OOpaOOTKH pe3yIbTaTOB HW3MEPCHH,
OIICHKH HX JIOCTOBEPHOCTH M OOCCIICYCHHS KadecTBa pPe3yIbTaTOB
aHayM3a, a TaKXKe BIAJICET B OIPaHUYCHHOM O0OBbEME HaBBIKAMHU
po6ooTOOpPa U MPOOOIIOATOTOBKH OOPA3IOB MOYB M CEIBCKOXO03SH-
CTBCHHBIX PacTCHUi, 00bEKTOB OKPYIKAIOIICH CPE/Ibl, arPOXUMHKATOB,
Croco0aMu yIpaBJICHHUs] XUMHYECKUX PEaKIUid W TPOIECCOB, JIexkKa-
IIMX B OCHOBE MHCTPYMEHTAJILHBIX METOJIOB aHAJIHM3a JJIS TOTYYCHUS
MaKCHMaJIbHOTO BBIXOJa aHATUTHICCKOW (POPMBI ONIPEICIIIEMBIX KOM-
MOHEHTOB, BIIAJICET HE B TMOJHOM O00BbEME HAaBBIKAMH OCYILECTBIICHUS
WHCTPYMEHTAILHBIX METOJ/IOB HCCJICIOBAHUS IOYBCHHOTO TLTO0POIHS
U MPOIYKIIMOHHOTO Tpollecca arpopuTOIEHO30B; BiajeeT GhparMeH-
TapHO HaBBIKAMH  BBHITIOJHEHHUS J1a00paTOPHOM pabOTHI , TOJIBKO TO-
JOBHHA NaOOpaTOpHON PabOTHI TMPOBEACHA CAMOCTOSTENBHO , CO-
BEpILaeT OMMOKK B IpaBUJaX TEXHUKU 0€30MacHOCTH padOTHI B Jia-
OopaTopuu, MPH TPOBEICHUHM SKCIIEPUMEHTA IOMYIICHBI OIIUOKH |,
BBIBOJIbI HE TOYHBIC WJIM HE IIyOOKHe, odopMiieHHe padoThl HEMOJI-
HOE.

HEYI0BJICTBOPHUTEIHLHO

oOyuaromuics:

He 3HAeT: MPUHIMIIMAIBHOTO YCTPOUCTBA COBPEMEHHBIX MPHOOPOB IS
PErucCTpai aHAJIMTHYCCKHUX CHUTHAJIOB B PA3JIMYHBIX MCTOJAaX aHaJIM3a,
METPO-JIOTHYECKHE XAPAKTEPUCTHKH COBPEMEHHOTO aHAJIMTUYCCKOTO
000pyI0BaHUsT — BOCIIPOU3BOAMMOCTD, TOYHOCTb, MTPEIC]T OOHAPYKEHHUS,
OCHOBBI XEMOMETPUKHA — COBPEMCHHBIC aCIeKThl OOECIeueHHs] U KOH-
TPOJISL Ka4eCTBA MHCTPYMEHTAJIBHBIX METOJIOB aHAJIN3a, a TAK)KE HE 3HAET
mMarcepuaia — —TCOPETHUIYCCKUEC OCHOBBI COBPEMCHHBIX MHCTPYMCHTAJIb-
HBIX METOJIOB MCCIICJIOBAHUS 0YB, PACTCHUMN, arPOXUMHKATOB, CEIbCKO-
XO03MCTBEHHOW MPOAYKIIMH, COBPEMEHHOE COCTOSIHUE M TEHJCHLNH pa3-
BUTHUSI MHCTPYMEHTAJILHBIX METOJIOB UCCIICIOBAaHUSI—aBTOMATHU3AIIlNs, Ma-
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TeMaTH3alusl, MUHAATIOpU3alus, epexo] K MHOTOKOMIIOHEHTHOMY aHa-
M3y, CO3JJaHUE CEHCOPHBIX YCTPOWCTB, HE 3HAET METOIUK MpoOooTOOpa
U TIpoOOIMOArOTOBKY OCHOBHBIX OOBEKTOB aHajn3a —I04B, PACTEHUH, ar-
POXMMHKATOB, HE 3HAET MPAKTUKH MPUMEHEHHs MaTepuaia , B Ipolecce
MIPOBEJICHUST TaOOPATOPHON pabOThI CTYAEHT JOIMYyCKal CYIIECTBEHHbIE
OIIMOKH, KOTOpPbIE IPUBEIH K HEBEPHOMY Pe3yJIbTaTy, HE 3HACT HOPMBI U
npaswia Th, 6e3rpaMoTHO, HE TOYHO O(OPMUIT OTUET IO IKCIEPUMEHTY,
- He ymMeeT 000CHOBAHHO BBHIOMPATh MHCTPYMEHTAIBHBINA METOJl aHaIM3a
B COOTBETCTBHUU C 33/1a4aMU M KOHLIEHTpallUel aHAJIMTa B 00BEKTaX UC-
CJIEOBAHUSI, €TO arperaTHbIM COCTOSIHUEM U MaTPUYHOW OCHOBOW, HE
yMeeT MPOBOAUTHh U3MEPEHUSI aHAIUTUYECKUX CUTHAJIOB Ha COBPEMEH-
HOM 000pYIOBAaHUHU M METPOJIOTHYECKYIO 00pabOTKy pe3yIbTaTOB H3Me-
peHuil, OIIEeHUBATh €€ JJOCTOBEPHOCTh, TOUHOCTb, IPABMIIBHOCTH , a TaK-
xKe He C(HOPMUPOBAHHO YMEHHE — OCYILECTBIISATH MPOOOOTOOP U MPoOo-
MOATOTOBKY aHAJIUTa B COOTBETCTBUU C TPEOOBAHUSIMH UHCTPYMEHTAIIb-
HOT'O METO/A U KOHKPETHON METOJUKN aHaln3a, He YMEET MPOBOAUTH
9KCIIEPUMEHTAJIbHBIE NCCIIEIOBAHMS IOYBEHHBIX U PACTUTEIbHBIX 00pa3-
I[OB, arpOXMMHUYECKHUX CPEJICTB Ha COBPEMEHHOM 000OpY/IOBaHHH, HE
yMeeT MPUHUMATh Ha OCHOBE aHalln3a Pe3yJbTaTOB U3MEPEHUH COLUANTb-
HO 3HAYMMBbIE PEIICHHSI M0 YIYYIICHHUIO TUIOIOPOIHS TI0YB, OIITUMHU3AIIH
MIUTaHUS U MOBBIIICHUSI MPOAYKTUBHOCTH U KauecTBa arpo(huToIeHO30B,
C Y4E€TOM OXpaHbI IPUPOAHI ; HE YMEET CaMOCTOSTEIBHO BBITIOJIHUTH
SKCIIEPUMEHT, CJeJaTh 0 JIabopaTOpHOii paboTe COOTBETCTBYIOIINE
HaOJIIOICHUS ¥ BBIBOJIBI, HE COOJTIOIACT MpaBUiIa TEXHUKH 0€30MMaCHOCTH
B J1JaOOpaTOpHUH.

- He BJIaJleeT HABbIKAMHU: YTCHUS W OLICHKU JAHHBIX / PEe3yIbTaTOB /
JOKYMEHTOB / cBeAeHHH / MH(OpMAIMK - OCHOBaMH NPUHIMITHAIBHBIX
YCTPOMCTB COBPEMEHHBIX AHAIUTUYECKUX MPUOOPOB, CIIOCOOAMU PEru-
CTpallM aHAIUTHYECKUX CUTHAJIOB HA COBPEMEHHOM O0OpYHOBaHHH, HE
BIIaJIe€T HABBIKAMHM HCIOJB30BAaHUS METOAMK XEMOMETPHKHU ISl 00pa-
OOTKHM pe3yabTaTOB M3MEPEHHM, OIEHKH WX JOCTOBEPHOCTH W obecriede-
HUS KauecTBa pe3ylbTaTOB aHalIM3a, a TaKKe He BIaJeeT HaBbIKaMU
npobooTdbopa ¥ MPOOOMOATOTOBKH 0Opa3IOB TMOYB U CEIBCKOXO3sii-
CTBEHHBIX pACTeHHH, OOBEKTOB OKpYKaIOIIEH cpeibl, arpOXUMHKATOB,
croco0amMu YIpaBleHHSI XUMUYECKUX PEAKIUi U MPOIECCOB, JIKAIUX B
OCHOBE MHCTPYMEHTAIbHBIX METOJOB aHajn3a JJsi MONy4yeHUs MaKCHU-
MaJIBHOTO BBIXO/1a aHATUTHYECKOW (POPMBI OTIpeessieMbIX KOMIIOHEHTOB,
HE BJAJEeT HABBIKAMHU OCYIIECTBIECHUS HWHCTPYMEHTAIBHBIX METOJIOB
WCCIIEIOBAaHMSI TIOYBEHHOTO TUIONOPOJUS W MPOAYKIIMOHHOTO TIpoliecca
arpo()uTOLIEHO30B , HE BJIaJI€€T HAaBBIKAMU BBINOJIHEHUS J1aOOpaTOPHOH
paboThl , B Mpollecce MPOBEACHUS J1abOpaTOpHON pabOThl JTOMYIIEHBI
CYIIECTBEHHBIE OLIMOKH, KOTOPBIE MPUBEIN K HEBEPHOMY pe3yJIbTaTy, He
BJIaJIC€T HAaBbIKAaMH COOJIOZICHUST HOPM W MPaBWJI TEXHUKH O€30IacHo-
CTH , a TaKXKe I'PaMOTHOTO O(GOPMIIEHHS PE3yJIbTaTOB 3SKCIIEPUMEHTa U
MOJITOTOBKH BEIBOJIOB.
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4.2.4. Kputepuu OLEHKH 1€JI0BOIi UTPbI
[Tpu BBITIOTHEHUH J1€JI0BOM UTPBI O0YUYAIOIIUICS T€MOHCTPUPYET:

- 3HAHHUS: TPUHIUIHAIBHOTO YCTPONCTBA COBPEMEHHBIX MPHUOOPOB ISl PETUCTPALIUN
AHATUTUYCCKUX CUTHAJIOB B PA3IMUHBIX METOAAX aHAIN3a, METPOJIOTUUECKUE XapaKTe-
PUCTHKH COBPEMEHHOTO aHAJIMTUYECKOTO OO0OpYIOBAaHUS -BOCIPOHM3BOJUMOCTH, TOY-
HOCTB, TIpefie]l OOHapyKCHHsI, OCHOBBI XEMOMETPHUKH — COBPEMEHHBIC acIeKThl o0ec-
MEYCHUST W KOHTPOJIS Ka4eCTBA HHCTPYMEHTAIBHBIX METOJIOB aHAIM3a , 3HAHME MaTe-
puaiga — —TEOPETUYECKHUE OCHOBBI COBPEMEHHBIX WHCTPYMEHTAIBLHBIX METOOB HCCIIC-
JIOBaHUS TIOYB, PACTCHHI, arPOXHUMHKATOB, CEITLCKOXO3SIMICTBEHHON MPOTYKITUH, COBpE-
MEHHOE COCTOSHHE W TEHJICHIUU PAa3BUTHS MHCTPYMEHTAIBHBIX METOJOB HCCIIEOBa-
HUS—aBTOMATH3AIMsI, MAaTeMaTH3alus, MUHUATIOPU3aIUsa, Tepexo]] K MHOTOKOMIIO-
HEHTHOMY aHaJu3y, CO3JJaHHE CEHCOPHBIX YCTPOWCTB, 3HAHMSA METOAMK MpoOooTOOpa
1 MPOOOMOATOTOBKM OCHOBHBIX OOBEKTOB aHAM3a —II0YB, PACTCHUH, arpOXHUMHKATOB,
3HAHMS TIPAKTUKHA MPUMEHEHUS MaTepuaia, CaMOCTOSITENIbHO, MPABWIBHO , C YIETOM
HOPM M TIPaBWJI TEXHUKH 0€301TaCHOCTH MPOBOIUT IKCIEPUMEHTATBHYIO YacTh 3aaHUi
UTPBI, TIOCJIEIOBATEILHO, YETKO M JIOTUYHO HM3JIaraeT pe3yJbTaThl AKCIIEPUMEHTA, XO-
pOIIIO OPUEHTHUPYETCS B MaTepHalie, 3HAET MPaBUIbHBIE OTBETHl Ha BCE BOIMPOCHI MPHU
YCTHOM 3aIllUTe BHIBOJIOB 3aJ]aHUsl JCJIOBOM UTPHI,

- YMEHHUSI: apTyMEHTUPOBAHHO BBHIOMPATh HHCTPYMEHTAJIBHBIN METOJ] aHajin3a B COOT-
BETCTBHUHM C 33Jja4aMH U KOHIIEHTpAIME aHauTa B 00bEKTaX MCCIIEAOBAHMS, €ro arpe-
raTHBIM COCTOSIHUEM W MaTPUYHON OCHOBOM, yMeeT IIPOBOJUTH U3MEPEHUS aHATUTHYEC-
CKHUX CHTHAJIOB Ha COBPEMEHHOM OOOPYJOBAaHUM U METPOJIOTHUYECKYI0 00pabOTKy pe-
3yJIbTAaTOB HM3MEPEHUH, OICHUBATH €€ JOCTOBEPHOCTH, TOUYHOCTH, MPABUILHOCTH, a
TaK)XK€ yYMEHHe — OCYIIECTBIATh MPOOOOTOOP M MPOOONOATrOTOBKY aHAlIUTa B COOT-
BETCTBHUH C TPEOOBAHUSIMU WHCTPYMEHTAILHOTO METO/Ia 1 KOHKPETHOW METOJIUKHM aHa-
JM3a, yMEeT TPOBOJUTH SKCIEPUMEHTAIBHBIC UCCIICIOBAHUS TOYBEHHBIX M PACTUTEh-
HBIX 00pasloB, arpOXUMHUYECKUX CPEJCTB Ha COBPEMEHHOM OOOpYJIOBAHHH, yMeeT
MIPUHUMATh Ha OCHOBE aHajW3a Pe3yIbTaTOB M3MEPECHHHA COIMAILHO 3HAYUMBIE pEIlie-
HUS TI0 YIYUIICHUIO TUIOAOPOINS TI0UB, ONITUMH3AIIAN TUTAHMSI U TTOBBIIIICHHUS TTPOTYK-
TUBHOCTU M Ka4yeCTBa arpo(PpUTOIIEHO30B, C YYETOM OXPaHbI MIPUPOBI ; 00yUaromuics
MIPaBHJIBHO, O€30IMO0YHO ¢ COOIOICHHEM HOPM TEXHUKH 0€30TaCHOCTH YMeeT IIpo-
BECTH JKCIIEPUMEHT B MPOIECCE PEUICHUSI BOPOCOB HIPhI U MOJTOTOBKHU K JEIOBOM
Urpe, cAeNaTh rIyOOKue, JIOTHYHBIE W MPAaBUIILHBIE BBIBOJIBI 1O Pe3yJibTaTaM JKCIEepH-
MEHTa, B TMPOIIECCE ETOBON UTPhl YMeET OCYIIECTBIATh COBMECTHYIO JIEATEILHOCTh B
Tpynme ¢ 1eNibio penieHus mpogecCuoHaAIbHO-OPUEHTUPOBAHHBIX 33724, yMeeT aHaJIH-
3MpOBAaTh W PENIaTh THITMYHBIC MPOW3BOJACTBEHHBIC 3a/1a4l, YMEET apTyMEHTHPOBAHO
MIPEICTABUTH U 3aITUTUTH TIOJyYCHHBIE PE3yJIbTATHI,

- BJIaJIeHHe HABbIKAMM: YTCHHS W OIICHKU JIAHHBIX / pe3yJbTaTOB / TOKYMEHTOB / CBe-
neHult / nHpOpMaIMA — OCHOBAMH TPUHIIMITHAIBHBIX YCTPOHCTB COBPEMEHHBIX aHAIIH-
THYECKUX TPHOOPOB, CIOCOOAMU PETHUCTPAIlMU AHAIMUTHUYECKHX CUTHAJIOB Ha COBpeE-
MEHHOM O0OpYJOBaHWH, B MOJHOM 00beMe BJjiajieeT HABBIKAMM HCIIOJIb30BaHUS ME-
TOAMK XEMOMETPHKH JIJIs1 00pabOTKH PE3yIbTaTOB U3MEPCHUM, OIEHKH UX JTOCTOBEPHO-
CTH W O00ecTeueHMs] KauecTBa pe3yIbTaTOB aHAM3a, a Takke BJajaeeT chopMUPO-
BAHHBIMH HABBIKAMHU TPOO00TOOpa M MPOOOMOATOTOBKMA 0OOPA3IIOB MOYB U CEITHCKO-
XO3STUCTBEHHBIX PACTEHUM, arpOXUMHUKATOB, CIIOCOOAMU YIIPaBICHUS XUMHUUYECKHX pe-
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aKIMH U MPOLECCOB, JISKANX B OCHOBE HHCTPYMEHTAIbHBIX METOIOB aHaIu3a AJIs 1o-
JYyYEHUs] MaKCUMAJbHOTO BBIXOJA AHAIMTUYECKON (HhOPMBI OMpEe/IeTAEMbIX KOMIOHEH-
TOB, BJIaJieeT HABBIKAMM OCYILIECTBJICHUSI HHCTPYMEHTAJIbHBIX METOJOB UCCIENO0BA-
HUSI TIOYBEHHOTO TUIO0POIUS U MPOYKIIMOHHOTO TIpoliecca arpo(pUTOLIEHO30B |
BJIa/ieeT HABBIKAMM BBITIOJHEHHUS HKCIIEPUMEHTA NIPU PEIICHUH MPOOJIEMBbI, MOCTaB-
JIEHHOW B JIEJIOBOM WIPE, BIJAJICET HABBIKAMU MOJATOTOBKH BBIBOJIOB IO PE3YJIbTATAM
AKCIIEPUMEHTA, MTyOJUYHOTO BBICTYIUICHHUS TIO MPEACTABICHUIO M 3aIIUTE TOJTYICHHBIX
PE3yNbTATOB PEIICHHS] TPOOJIEM , ITOCTABIICHHBIX B JIEIOBOM UTpE, BJajeeT HAaBbIKA-
MM 3a]1aBaTh BOIPOCHI, CBUACTEIHCTBYIOIINE O €T0 TIyOOKOM mpopabOTKE TEMBI Jelo-
BOUW UTPHI, IPU 3TOM CaM aKTUBHO Y4acCTBYET B OTBETaX Ha JPYrUe BOMPOCHI, apryMeH-
TUPOBAHO JIOKA3bIBAET CBOIO TOUKY 3PEHUSI.

Kpurtepum oueHKku y4acTusi B 1eJI0BOM Urpe

OTJIMYHO O6y‘l&IOH.IHI>iC5[ ACMOHCTPHUPYCT:

- 3HaHMsl: IPUHLMIINAIBHOTO YCTPOIICTBAa COBPEMEHHBIX HPUOOPOB UIs
perucTpai aHAJIMTHUYCCKHUX CHUTHAJIOB B PA3JIMUYHBIX MCTOAAaX aHaJIM3a,
METPOJIOTUYECKUE XaPAKTEPUCTHKH COBPEMEHHOTO aHAJIMTHUYECKOTO
000pyI0BaHUS -BOCIPOM3BOIUMOCTh, TOYHOCTD, TIPEeNl OOHApPYKEHHUS,
OCHOBBI XEMOMETPHKH — COBPEMEHHBIE ACHEKThl OOecleueHHs M KOH-
TPOJId Ka4€CTBA MHCTPYMCHTAJIbHBIX METOJ0B aHa/IM3a, 3HAHUC MAaTCPU-
ala — —TEOPETUYECKHE OCHOBBI COBPEMEHHBIX MHCTPYMEHTAJILHBIX Me-
TOAOB HCCIICAOBaHUS IIOYB, paCTeHI/Iﬁ, ArpoOXUMHKATOB, CEIBbCKOXO03SM-
CTBEHHOH NMPOIYKIUH, COBPEMEHHOE COCTOSIHUE W TCHCHIMH Pa3BUTHUS
HHCTPYMCHTAJIIBHBIX MCTOJO0B UCCJIICAOBAHUA—aBTOMATHU3allUA, MaTCMAaTU -
3a1usd, MHUHHUATIOpU3anuAa, Mnepexold K MHOIOKOMIIOHCHTHOMY aHAJIu3y,
CO3JJaHUE CEHCOPHBIX YCTPOMCTB, 3HAHUS METOIUK MPoO00TOOpa U Mpo-
OOIOArOTOBKM OCHOBHBIX OOBEKTOB aHallM3a —I10YB, PACTEHUI, arpoxu-
MHUKATOB, 3HaHUS NPAKTUKU NPUMEHEHUs MaTepualla, CaMOCTOSTEIbHO,
IMpaBHUJIbHO, C YUCTOM HOPM U IPaBHUII TCXHUKHU 0€e30MmacHOCTH IMPOBOAUT
HKCHEPUMEHTAIbHYIO YaCTh 3aJaHUN WUIPBI, IOCIEI0BATEIbHO, YETKO U
JIOTHYHO M3JIaraeT Pe3yNIbTaThl SKCIIEPUMEHTA, XOPOIIO OPUEHTHPYETCS B
MaTepuase, 3HaeT IIPaBUIbHbIE OTBETHI Ha BCE BOIPOCH! NMPU YCTHOM 3a-
IIMTE BHIBOJOB 33JIaHUS JEJT0BOM UTPBHI,

- YMeHM$l: apryMEHTHPOBAHHO BbIOMPATh HHCTPYMEHTAIbHBI METOJ
aHaJM3a B COOTBETCTBHUH C 33aJauaMH M KOHIIEHTpalHel aHaluTa B 00b-
€KTaX HCCIIEZIOBAHMs, €0 arperaTHbIM COCTOSSHUEM M MaTpUYHOM OCHO-
BOfI, YMCEET NPOBOJUTH U3MCPCHUA aHAJIUTUYCCKUX CUTHAJIOB Ha COBpPEC-
MEHHOM OOOpYJOBAaHUU U METPOJOTMUYECKYI0 00paboTKy pe3yJbTaToB
W3MEpPEHH, OLIEHUBATh €€ JOCTOBEPHOCTh, TOUHOCTh, TPABWJIBHOCTh, a
TaKXKe yMEHHE — OCYILECTBJIATh MPOoO0OOTOOpP M MPOOOMOArOTOBKY aHa-
JJuTa B COOTBETCTBHU C Tpe6OBaHI/I$IMI/I HHCTPYMCHTAJIbHOTO ME€TOAa U
KOHKPETHOW METOAMKHM aHaju3a, YMEET IPOBOAUTH IKCIIEPUMEHTAIb-
HBIC HMCCICOOBAHUA ITOYBCHHBIX M PACTUTCIIBHBIX O6p33HOB, arpoxuMun-
YEeCKHX CPEICTB Ha COBPEMEHHOM O0OpYAOBaHHM, YMEET IPUHUMATh Ha
OCHOBE aHAJIN3a PE3YyJIbTaTOB U3MEPEHUI COIMAILHO 3HAYMMBIE PEIICHUS
MO yAYYIIEHHUIO MJIOJOPOAMS MOYB, ONTUMHU3AIUKM MUTAHUS M TMOBBIIIE-
HUS TIPOYKTUBHOCTH U KA4eCTBa arpOQHUTOIICHO30B, C YIETOM OXpaHbI
IPUPOJBI;, CTYACHT NPaBHIBHO, 0€30IIMO0YHO C COONIOJEHUEM HOPM
TEeXHHUKH 0€30MMacCHOCTH yMEET IPOBECTH SKCHEPHUMEHT B IpOIecce pe-
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IIEHHs] BOIIPOCOB MIPhl U MOJATOTOBKHU K JENOBOW UTpe, clienarh rirydo-
KH€, JJOTUYHBIC ¥ MPaBUIIHLHBIC BEIBOJIBI 110 Pe3yabTaTaM dKCIIEPUMEHTA, B
MpoLecce JI€JIOBOM HUIPhl YMEET OCYIIECTBISTh COBMECTHYIO JAESITEINb-
HOCTB B TPYIIIE C LEJbI0 pelIeHus NpoQecCunoHaTIbHO-OPHUEHTHPOBAHHBIX
3a/la4y, yMeeT aHaJU3UpOBaTh W pellaTh TUIMYHBIE IPOU3BOCTBEHHbBIC
3aJauu, yMeeT apryMEeHTHPOBAHO MPEICTABUTh U 3AIUTHTD IOTy4YCHHBIC
pE3yNbTaThI,

- BJIaJIeHHe HABBIKAMM YTCHHS M OI[CHKH JaHHBIX / pe3yJabTaToB / JOKY-
MEHTOB / cBeleHUN / WH(OpPMALUU — OCHOBAMU MPUHIMITHAIBHBIX
YCTPOHCTB COBPEMEHHBIX AHAJUTUYECKHX MPUOOPOB, CIOCOOAMH peru-
CTpallii aHAJIUTUYECKUX CHUTHAJIIOB HAa COBPEMEHHOM OOOpYyIOBaHUH, B
MOJTHOM 00BbEMe BIIa/ICET HAaBBIKAMU HCIIOJIb30BAaHUS METOAMK XEMOMET-
pUKU 151 00pabOTKU pe3yIbTaTOB U3MEPEHUH, OLIEHKH UX JIOCTOBEPHO-
CTH M O0ecleYeHusl KayecTBa pe3yJbTaTOB aHAU3a, a TAaKKe BIaJeeT
chOpMHUPOBAHHBIMA HABBIKAMH TPOO0OTOOpa M MPOOOIIOATOTOBKHA 00-
Pa3LoB II0YB U CEJIbCKOXO35MCTBEHHBIX PACTEHUN, arpOXUMUKATOB, CIIO-
co0aMu ynpaBiIeHUS XUMHUUECKUX PEaKIUil U MPOIECCOB, JIeXKAIUX B OC-
HOBE HMHCTPYMEHTAJBHBIX METOJIOB aHaIM3a ISl TOJXYYEeHUS MaKCH-
MaJbHOTO BBIXOJIa aHAIUTUYECKON (DOPMBI OTIpe/ieNiieMbIX KOMIIOHEHTOB,
BJIQJICET HABBIKAMH OCYIIECTBICHHUS HHCTPYMEHTAJIbHBIX METOJOB HC-
CJIeIOBa-HUS TTOYBEHHOTO TJIO0POIUS U MPOIYKIIMOHHOTO Ipoliecca ar-
poduTO-1I€HO30B, BIaIEeT HABBIKAMHU BBITIOJHEHHUS SKCIIEPUMEHTa NpU
pelIeHrnr MpoOIeMbl, TOCTABICHHOM B JI€JIOBOM UTpE, BIIaJICET HABBIKA-
MU TOJATOTOBKHM BBIBOJIOB IO PE3yJbTaTaM SKCHEPUMEHTA, MyOINIHOTO
BBICTYIUICHHSI 11O MPEICTaBICHHUIO M 3aIIUTE IMOJYYCHHBIX PE3yIbTaTOB
pemeHust mpobIeM , TOCTaBICHHBIX B JICIOBOM UIpe, BIIAJCeT HaBBIKAMU
3aJaBaTh BOIIPOCHI, CBUJETEIHCTBYIOIINE O €ro rIyOoKoW mpopaboTke
TEMBbI JIEJIOBOM WIpHI, PU 3TOM CaM aKTHBHO y4YacTBYET B OTBETaX Ha
JpyTUE BONPOCH], apryMEHTHPOBAHO JIOKA3bIBAET CBOIO TOUKY 3PCHUSI.

XopoI1o

00yyJaroImuics 1IeMOHCTPUPYET:

- 3HAHMA: TPUHLHUIINAIBHOTO YCTPOHCTBA COBPEMEHHBIX MPUOOPOB JIIs
pErucTpalyy aHAJIUTHYECKUX CUTHAJIOB B PA3JIMUHBIX METOJAaX aHAJINA3a,
METPOJIOTMYECKHUE XapaKTEPUCTUKU COBPEMEHHOTI'O aHAITUTUYECKOTO
000pyI0BaHUS -BOCIIPOU3BOJJUMOCTb, TOUHOCTb, IPEZieNl 0OHapYKEeHus,
OCHOBBI XEMOMETPHUKHU — COBPEMEHHBIE aCIEKThl 00€CIIeYeHUsI U KOH-
TPOJIsl KAUECTBA MHCTPYMEHTAJIBHBIX METOJIOB aHAJIU3a, B JIOCTATOUYHO
MOJTHOM 00beMe 3HaHMs MaTepralia — —TeOpPETUUYECKHE OCHOBBI COBpE-
MEHHBIX HHCTPYMEHTAJIbHBIX METOI0OB UCCIIEI0OBAaHUS TIOYB, pPACTECHU,
arpOXMMHUKATOB, CEJIbCKOXO03SIMICTBEHHON NPOAYKIIUU, COBPEMEHHOE CO-
CTOSIHUE U TEHJIEHIIUU Pa3BUTHS HHCTPYMEHTAIBHBIX METOJIOB HCCIIEN0-
BaHMA—aBTOMAaTHU3aLMsl, MATEMaTU3ALIAsl, MUHUATIOPU3ALM, IEPEXO] K
MHOTOKOMIIOHEHTHOMY aHaJlu3y, CO3JJaHUE CEHCOPHBIX YCTPOUCTB, J10-
CTaTOYHO I'Ty0OKOE 3HaHHE NPAKTUKU MPUMEHEHUS MaTepuania, HO He
BCE ATaIlbl SKCIIEPUMEHTAIBHON pabOThI 1O JAETOBON UTPE BBINOJIHEHBI
CaMOCTOSITENIbHO, YaCTUYHO MPU PYKOBOJICTBE MpEIoiaBaTess Uiy ¢ 1-2
MOTPEIIHOCTSIMU B COOJIIOJIEHUU HOPM M MTPaBHJI TEXHUKH 0€30MacHOCTH,
XOpOILO OPUEHTUPYETCS B MaTepHualle, MOCIeI0BaTENbHO U JIOTUYHO U3-
JlaraeT pe3yJabTaThl IKCIIEPUMEHTA IIPU YCTHOM 3aIlUTE BBIBOJIOB 3aJaHMs
JIEJIOBOM UTPbI, OJHAKO 3aTPYAHSIETCS C OTBETOM IPU BUJOU3MEHEHUU
BOIIPOCA,

- YMEHHsl: BIIOJIHE apryMEHTHPOBAHHO BBIOMPATh MHCTPYMEHTAJIbHBIN
METOJ] aHAJIM3a B COOTBETCTBUU C 33Jja4aMU U KOHILEHTpAlMeH aHaJIUTa B
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00BEKTaX MCCIIEOBAHMS, €T0 arperaTHbIM COCTOSIHUEM M MaTpUYHOU OcC-
HOBOHM, yM€eT MPOBOAUTH U3MEPEHHUS AHAIUTUYECKUX CUTHAJIOB Ha CO-
BPEMEHHOM 00OPYIOBAaHUH U METPOJIOTHYECKYI0 00pabOTKy pe3yabTaTOB
U3MEpPEHU, OLIEHUBATh €€ JOCTOBEPHOCTh, TOUHOCTD, NIPaBUJIBHOCTh, a
Tak)Ke B JJOCTATOYHO MOJHOM 00BbME YMEHHE OCYILIECTBIATH MPOoO0OTOOP
U MPOOOIIOATOTOBKY aHAJINTA B COOTBETCTBHH C TPEOOBAHUSMH UHCTPY-
MEHTAJILHOTO METO/JIa M1 KOHKPETHOM METOAMKHU aHalu3a, ChOPMUPOBAHbI
YMEHHMSI IPOBOJUTH KCIIEPUMEHTAJIbHBIE UCCIIEI0BAHUS IOYBEHHBIX U
PaCTUTENBHBIX 00pa3lloB, arpOXMMHUYECKUX CPEICTB Ha COBPEMEHHOM
000pyIOBaHUH, YMEET NPUHUMATh HA OCHOBE aHAJHN3a PE3yJbTaTOB M3-
MEpEeHHI COIMAIbHO 3HAYMMBbIE PEHICHHS MO YIYYHICHHIO TUIOJAOPOIMS
MOYB, ONTHUMHU3AIMU MUTAHUS U TMOBBIIICHUS MPOAYKTUB-HOCTH U Kaue-
CTBa arpo(UTOLIEHO30B, C YUETOM OXpPaHbl IPUPOJBI ; YMEET IPOBECTH
9KCIIEPUMEHT B MPOIIECCE PEIIEHUS BOIIPOCOB UIPHI U MOATOTOBKH K J1€-
JIOBOW UTpe, HO YACTUYHO MPH MOMOIIM MpernoaBaTelis, yMeeT cAelaTh
10 SKCMEPUMEHTAIBHOM paboTe COOTBETCTBYIOIIUE HAOJIIOJCHUS U BBI-
BOJIbI, HO 0€3 ydera MpaBuil TEXHUKU 0€30MacHOCTH, B Mpolecce Ieso-
BOI MI'PBI yMEET B IOCTATOYHO MOJIHOM 00BEME OCYIIECTBIISITh COBMECT-
HYIO JESTEIbHOCTh B IPYIINE CTYJIEHTOB C LIENbI0 pelIeHus npodeccuo-
HaJIbHO-OPUEHTUPOBAHHBIX 33/]1a4, YMEET aHAIU3UPOBaTh U peularb TH-
MUYHBIC MTPOU3BOJICTBEHHBIC 33/1a4, HO JOMYycKaeT 1-2 MOrpemHocTy B
apryMeHTallii CBOMX PE3Yy/IbTaTOB WM TOUKH 3PEHUS,

- BJaJleHHe HABBIKAMM: YTEHUS M OICHKHU JIaHHBIX / Pe3yabTaToB / J10-
KYMEHTOB / cBeleHUH / WHPOpMAIMU — OCHOBAMH MPUHIMITHAIHHBIX
YCTPOMCTB COBPEMEHHBIX AHAIUTUYECKUX MPUOOPOB, CIIOCOOAMU PEru-
CTpallii aHAJIUTUYECKUX CUTHAJIOB HAa COBPEMEHHOM OOOpYy/IOBaHUH, B
MOJTHOM 00BEMe BIIa/ICET HABBIKAMU HCIIOJIb30BAHHS METOJUK XEMOMET-
puKU 151 00pabOTKU pe3yabTaTOB U3MEPEHUH, OLIEHKH UX JIOCTOBEPHO-
CTH M O0eCleYeHnsl KauyecTBa pe3yJbTaTOB aHAM3a, a TAaKKe BIAJIeeT
J0CTaTOYHO C(HOPMUPOBAHHBIMU HaBBIKAMH MPo0O00TOOpa U Mpodono-
TOTOBKH 00pa3lioB MOYB U CEIbCKOXO3ANUCTBEHHBIX PAaCTEHHUI, arpoXu-
MHUKATOB, CIIOCOOAMU YIpPaBIEHUS XMMHUYECKUX PEaKIMid U MPOIIECCOB,
JIeKAIUX B OCHOBE MHCTPYMEHTAJIbHBIX METOJIOB aHajIM3a JUIsl IMOoJlyuye-
HUS MaKCUMAJIbHOTO BBIXOJla aHAIMTUYECKOW (HOPMBI OIpenesieMbIX
KOMITOHEHTOB, BIIaJI€€T HAaBbIKAMH OCYIIECTBIEHUS WHCTPYMEHTAJIbHBIX
METOJIOB HCCIIEJOBaHMsI IMOYBEHHOIO IUIOAOPOAUS M IPOAYKIMOHHOIO
nporecca arpopUTOIEHO30B; BIAa€eT HaBbIKAMHM  BBIIIOJIHEHUS JKCIIe-
pUMEHTAIBHON paboThl , HO HE BCE ATAmMbl JIEJOBOM WUIPHI MPOBEICHBI
CaMOCTOSITENIbHO IO MpaBUJIaM TEXHUKU OE€30MacHOCTH pabOTHl B Jia-
O6opaTopuu, MpHU MPOBEACHUU SKCIIEPHUMEHTa JIOMYIIEHbl HECYIIECTBEH-
HbIE OMMOKHK B X0/€ paOOThl, UMEIOTCS HETOYHOCTU B OOPMIICHUH pa-
OOTBI, CTYJICHT BIIaZic€T HABbIKAMU MMYOJIMYHOTO BBICTYILICHUS 1O TIPE.-
CTaBJICHUIO M 3aIIMUTE TMOJYYEHHBIX PE3YyJIbTAaTOB PELIEHUs MpoOJeM ,
MOCTaBJIEHHBIX B JEJIOBOM WIrpe, CTYJIEHT BJIaJI€€T HAaBbIKAMHU 3a/aBaTh
BOIIPOCHI, CBUJIETENILCTBYIOIINE O €r0 MPOPadOTKE TEMBbI AEIOBOM UIPHI,
IIpU 3TOM CaM HE JIOCTaTOYHO aKTMBHO y4aCTBYET B OTBETaxX Ha JpYyrue
BOIIPOCHI, TPU apryMEHTAllMM CBOEH TOYKU 3pEHUS COBEPIIAET HECYIIe-
CTBEHHBIE IIOTPELIHOCTH ,

YI0BJIETBOPHUTEILHO

oOydJaronuics 1eMOHCTPUPYET:

He MOJIHble 3HAHMA: TPUHIUIHAILHOTO YCTPOMCTBA COBPEMEHHBIX
HpI/I60p0B AJI pETUCTpali aHAJIUTUYCCKUX CHUTHAJIOB B Pa3JIMYHBIX ME-
TOJIaX aHaJIn3a, METPOJIOTHYECKHE XapaKTEPUCTUKH COBPEMEHHOTO aHa-
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JUTHYECKOTO OO0OPYIOBaHUSI -BOCIPOHM3BOIUMOCTD, TOYHOCTH, MpPEIel
OOHapy>KEHHsI, OCHOBbI XEMOMETPUKH — COBPEMEHHBIE aCIEeKThI oOecre-
YEeHUS U KOHTPOJISI Ka4eCTBa MHCTPYMEHTAIBHBIX METOJOB aHajm3a, He
JOCTaTOYHO TOJHBIC 3HAHUS MaTepHajia —TeOPETHYECKHUE OCHOBBI CO-
BPEMEHHBIX HMHCTPYMEHTAJILHBIX METOJIOB HCCJICIOBAaHHS IOYB, PacTe-
HUH, arpOXMMHUKATOB, CEITbCKOXO03SHCTBEHHON MPOYKIIMU, COBPEMEHHOE
COCTOSIHME U TEHJICHIIMU Pa3BHTHUSI HHCTPY-MEHTAJIbHBIX METOJIOB UCCIIC-
JIOBaHUSI—aBTOMATH3AIIMS, MAaTeMaTH3aIHsI, MUHHUATIOPU3AIIHSI, TEPEX0]] K
MHOTOKOMIIOHEHTHOMY aHaJIU3y, CO3[aHHE CEHCOPHBIX YCTPOWCTB, HE
riyOOKHe 3HaHUS METOJIUK MPoO00TOOpa U MPOOOIOATOTOBKH OCHOBHBIX
00BEKTOB aHaIM3a —I0YB, PACTECHHI, arPOXMMHUKATOB,, (parMeHTapHBIC
3HaHUS TPAKTHKH MPUMEHCHHUS MaTepuaiia- SKCIIEpUMEHTaIbHass pabo-
Ta IO JIEIOBOM MIPEe BBINOJHEHA CAMOCTOATEIBHO HAIMOJOBUHY WM J0-
MyIIeHa CYIIECTBEHHAs OIMMOKA B MPOBEICHHM SKCIIEPUMEHTA WU HE
3HAeT TEXHUWKU OE30MacCHOCTH M HE COOJIOAeT ee mpaBuia, ciabo opu-
SHTHUPYETCSI B MaTepHalie AeJIOBOM WIPBI, HE 3HACT MPABUIBHBIX OTBETOB
Ha psi BOIPOCOB MPH 3aIIUTE PE3YyIbTATOB JEIIOBON UTPHI,

- yMeeT B HEeJIOCTATOYHO NOJHOM 00beMe: apryMEHTUPOBAHHO BBIOH-
paTh MHCTPYMEHTAIIBHBII METOJl aHaINW3a B COOTBETCTBUH C 337a4aMHu U
KOHIICHTpAllMeH aHanuTa B OOBEKTAaX HMCCIICIOBAHUS, €r0 arperaTHbIM
COCTOSIHUEM M MaTPUYHOW OCHOBOHW, ()parMEHTapHO YMEET IMPOBOJHTH
W3MEPCHHUS aHAIUTHYECKUX CHUTHAJIOB HA COBPEMEHHOM OOOPYIOBAaHHUH U
METPOJIOTHYECKYI0 00pabOTKy pe3ysIbTaTOB HM3MEPCHUM, OIICHUBATH €€
JOCTOBEPHOCTh, TOUHOCTh, IIPABUIIBHOCTh, a TAK)KE OIPAaHHMYCHHO yMEET
— OCYHIECTBJISITH TPOOOOTOOP M MPOOOMOATrOTOBKY aHAIUTa B COOTBET-
CTBHH C TPEOOBAHUSMHU MHCTPYMEHTAIBHOTO METO/Ia U KOHKPETHOW Me-
TOJIUKM aHajHM3a, YMEET HE B IIOJIHOM O0BEME IMPOBOJUTH IKCIIEPHUMEH-
TaJIbHBIC MCCJICIOBAHUs TIOYBCHHBIX M PACTUTEIBHBIX 00pa3IoB, arpo-
XMMHYECKHX CPEJCTB HAa COBPEMEHHOM O0OpYIOBaHWH, HPUHHMATh Ha
OCHOBE aHAJIM3a PE3YJIbTATOB U3MEPECHUN COIUAILHO 3HAYMMBIC PEIICHHS
M0 YIYYIICHHUIO TUIOJOPOAMS TI0YB, ONTUMH3ALIUU MUTAHUS M TOBBIIIE-
HUSI TPOJYKTUBHOCTH M KayecTBa arpO(HTOLECHO30B, C YUETOM OXPAaHBI
NPUPOJBI;, HE YMEET B IMOJHOM OOBEME CaMOCTOSTENFHO MPOBECTH
HKCHEPUMEHT T10 MPOOIeMe JIEIOBOW WIPHI M CHIENATh MO IKCIIEPHMEH-
TaIBHON pabOTe COOTBETCTBYIOIIME HAONIOJICHHS M BBHIBOJBI, WU Jie-
JIaeT X OTPaHUYCHHBIMH , 0€3 ydera MpaBHiIa TEXHUKH O€30MacHOCTH
B IIPOIIECCE JEIOBOM MIPHI HE B TIOJHOM O0BEME YMEET OCYIIECTBIATh
COBMECTHYIO JIeSITEIbHOCTh B TPYIIE CTYJEHTOB C IIETbI0 PEIIeHUs MPo-
(eccHoHaTbHO-OPUEHTUPOBAHHBIX 3a/1a4, AHAJIM3UPOBAaTh M  PEIIaTh
TUIAYHBIC MTPOM3BOACTBEHHBIC 337a4M, JOMYCKAeT CYIICCTBEHHbIC I10-
TPEIIHOCTH B apTyMEHTAIMH CBOMX PE3YJIbTaTOB MIIM TOYKH 3PEHHS,

- He B MOJHOM 00beMe BJIaJeeT HABbIKAMM: YTCHHS U OICHKU JaH-

HBIX / pe3y/bTaToB / JOKYMEHTOB / CBeIeHUH / MH(OpMaIiu-

OCHOBaMH TMPHHIHUIHAIBHBIX YCTPOWUCTB COBPEMECHHBIX aHAJTMTHUUCCKHX
npuOOpoB, CrIOCOOAMH PETUCTPAIMU aHATUTUYECKUX CHUTHAIOB Ha CO-
BpEeMEHHOM OOOpYIOBaHHWHU, HE B IMOJHOM OOBbEME BIIZCET HABBIKAMHU
UCIIOJIb30BaHUSI METOJIMK XEMOMETPUKHU U 00pabOTKK pe3ynbTaToOB H3-
MEpEHUH, OIICHKH UX JIOCTOBEPHOCTH M 00ECIIEYeHHUsT KaueCTBa pe3yibTa-
TOB aHaJM3a, a TakXke C1ad0 BIIaJeeT HaBBIKAMH IMPOO00TOOpa U MpPO-
OOIOATOTOBKH OOPA3IOB MOYB U CEIHCKOXO3SMCTBEHHBIX PACTCHHUH, ar-
POXHMHKATOB, CIIOCOOAMH YIPABICHUSI XUMUYECKUX PEaKIHid 1 Tpoiec-
COB, JIOKAIIUX B OCHOBE MHCTPYMEHTAIBHBIX METOJIOB aHAIM3a JUIS T10-
Jy4eHUs] MaKCHMAJILHOTO BBIXOJla aHAIMTHYECKOH (hOpMBI ompenernsie-

44




MBIX KOMIIOHEHTOB, OTPAaHUYEHHO BJI/IET HAaBBIKAMHU OCYILECTBICHUS
WHCTPYMEHTAIBHBIX METOJIOB UCCIIEOBAHUS MOYBEHHOTO IJI0I0POIUs U
MPOIYKIIMOHHOTO Tpoliecca arpopuTo-IieHO30B; HE B IMOJIHOM OOBbeMe
BJIaJICCT HABBIKAMHU BBIMIOJHEHUS SKCIIEPHUMEHTA MPHU PELICHUU MpoodIie-
MBI, IIOCTABJICHHO B JIEIOBOM UTpe, MOArOTOBKU BBIBOJOB IO Pe3yJbTa-
TOM 3KCIIEpUMEHTA, NPU IPOBEJCHUM 3KCIEPUMEHTa IO JEJIOBON UIpe
JIOTYILIEHbl OMHOKK , oopMieHHe pPabOThl HE MOJHOE UM HErpamoT-
HO€, HE JIOCTAaTOYHO BIIAJEET HAaBbIKAMU OOCYXKIEHMS MIOJYUYEHHBIX pe-
3yJlbTaTOB , HE YBEPEHHO JIOKa3bIBAET CBOIO TOUKY 3pPEHMsI, HE aKTUBHO
y4acTBYET B OOCYXJECHUU JIPYTUX PE3YIbTAaTOB UIPHI.

Hey/10BJIETBOPHUTEIHLHO

oOydJaronumcs:

He 3HAeT: NPUHIUITUAIBHOTO YCTPOWCTBA COBPEMEHHBIX MPUOOPOB ISt
PErucTpalvy aHAIUTUYECKUX CUTHAJIOB B Pa3jIMYHBIX METOAAX aHAIU3a,
METPOJIOTHUECKUE XAPAKTEPUCTUKA COBPEMEHHOIO0 aHAJIUTHYECKOTO
000py/noBaHusl -BOCIPOU3BOANMOCTh, TOUHOCTD, MIpe/iel OOHApYKEHHUS,
OCHOBBI XEMOMETPUKH — COBPEMEHHBIE aCIEKThl OOECIeYeHUss U KOH-
TPOJIsi KaueCTBA MHCTPYMEHTAIBHBIX METOJIOB aHAIN3a , HE 3HAET Mare-
puana —TeopeTUYECKHEe OCHOBBI COBPEMEHHBIX MHCTPYMEH-TAJIbHBIX Me-
TOJOB HWCCJICJIOBAHMS TOYB, PACTEHUMN, arpOXHMHUKATOB, CEIHCKOXO3S5M-
CTBEHHOU MPOAYKIIMU, COBPEMEHHOE COCTOSIHUE U TEHACHIIMH Pa3BUTHS
WHCTPYMEHTAJIBHBIX METOJOB HCCJICIOBAaHUSI —aBTOMAaTH3aIlUs, MaTeMa-
TU3alMs, MUHUATIOpU3alKs, Nepexo] K MHOTOKOMIIOHEHTHOMY aHaJu3y,
CO3J]JaHUE CEHCOPHBIX YCTPOMCTB, HE 3HAET METOJUK MPOoOOOTOOpa M
MPOOOMOATOTOBKM OCHOBHBIX OOBEKTOB aHAIM3a —I0YB, PACTEHUM, arpo-
XUMHUKATOB, HE 3HACT MPAKTUKU NMPUMEHEHHS Marepuaia , B MpoIecce
MIPOBEJICHUS IKCIEPUMEHTAIBHON paboThl MO MpoOIeMe JeI0OBOM UIPHI,
o0ydJaronuics JOMmycKald CYIIECTBEHHBIC OMUOKH, KOTOPhIE IPUBEIH K
HEBEPHOMY pe3yabTaTy, He coOoan HopMbl U nipaBuiia Th, 6e3rpamot-
HO, HE TOYHO O(OPMHIJI OTUET MO IKCIIEPUMEHTY JICTIOBOM UTPHI, HE 3HACT
HOPMBI U MpPaBWJIa TPAMOTHOTO MPEACTaBICHUS PE3yJIbTaTOB HUTPOBOTO
3aJaHus MPU YCTHOW 3alIUTE,

- He yMeeT: apr'yMEHTHUPOBAHHO BBIOMPATh MHCTPYMEHTAIBHBIA METOJ
aHaJM3a B COOTBETCTBHH C 3aJayaMH U KOHIICHTpallMel aHaluTa B 00b-
€KTaxX MCCIENOBaHUs, €ro arperaTHbIM COCTOSSHUEM M MaTPUYHOW OCHO-
BOM, HE yMEET MPOBOJAUTHh M3MEPEHUsI aHATUTUYECKUX CUTHAJIOB Ha CO-
BPEMEHHOM 000PYJOBAaHUH U METPOJIOTHYECKYIO 00pabOTKY pe3yabTaToB
W3MEPEHUH, OIEHUBATh €€ JOCTOBEPHOCTh, TOYHOCTDh, MTPABUIBLHOCTH , a
TaK)Ke HE yYMEET — OCYIIECTBIATH TPOOOOTOOP U MPOOOMOATOTOBKY aHa-
JIUTa B COOTBETCTBHH C TPEOOBAHUSMU WHCTPYMEHTAJILHOTO METOAA U
KOHKPETHOW METOJMKHU aHalu3a, HE yMEeT  MPOBOAUTH HKCIIEPUMEH-
TaJbHbIC UCCIEAOBAHUS TTIOUBCHHBIX M PACTUTENBHBIX 00Pa3Il0B, arpOXH-
MUYECKUX CPEJCTB Ha COBPEMEHHOM OOOPYJIOBaHUHM, HE YMEeT MpPUHU-
MaTh Ha OCHOBE aHAJIM3a Pe3yJIbTAaTOB M3MEPEHUN COIMAIBHO 3HAYUMBbIC
peuieHust mo YIy4ylIeHUIO IJIOJA0POJUs MOYB, ONTUMHU3ALUUA MUTAHUS U
TTOBBINICHUS TIPOIYKTUBHOCTH M KadecTBa arpo(UTOIIEHO30B, C y4ETOM
OXpaHbl IPUPOABI ; HE yMEET MPABUIBHO , C COOMIOJICHUEM HOPM M TIpa-
BHJI TEXHUKH O€30MaCHOCTH, TPOBECTH DSKCIEPUMEHT B MPOIIECCe perne-
HUS BOIIPOCOB WIPHI , HE YMEET cJieNaTh M0 IKCIEPUMEHTAIBHON YacTH
JIETIOBOM UTPHI  COOTBETCTBYIOIIUE HAOJIIOJACHUS U BBIBOJBI, B IIPOIIECCE
JIeJIOBOM UTPHI HE  yYMEET OCYIIECTBISATh COBMECTHYIO JESTEIbHOCTh B
TPYIIIe C IEeNbI0 perieHus: mpodhecCuoHaTbHO-OPUEHTUPOBAHHBIX 3a/ad,
AQHAJIM3UPOBATh M peliaTh TUIUYHbIC TPOU3BOJCTBEHHBIE 33]]a4, HE
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YMEET apryMEHTHPOBAHO JOKa3blBaTh  pE3yNbTaThl HIPOBOrO 3aaHus
[IpH YCTHOH 3aImure,

- He BJajieeT HABBIKAMM: UYTCHHS M OLEHKH JAHHBIX / pe3yjbTaToB /
JOKYMEHTOB / cBeleHMH / MH(GOpPMAlUU- OCHOBAMH NPUHUHIHMATLHBIX
YCTPOHCTB COBPEMEHHBIX QHATUTHIECKHX NPUOOPOB, CrIOCOOaMU PErUCT-
paluKM aHATUTHYECKUX CHUTHAJIOB Ha COBPEMEHHOM OGOpPYNOBaHHH, HE
BlIaZiceT HABBIKAMH HCIIOJIb30BAaHUS METOAMK XEMOMETPHKH s obpa-
GOTKH pe3ynbTaTOB H3MEPEHHUH, OLEHKH HX JOCTOBEPHOCTH M obecmeye-
HHs KaueCcTBa pe3yJbTaTOB aHAIN3a, a TAKXKE HE BIANEET HABBIKAMH
npo6oorbopa u MpoOONOATOTOBKH 06GpPa3lioB MOYB M CENTbCKOXO3SHCT-
BCHHBIX DPACTCHHH, arpOXMMMKATOB, CIOCOOAMM YyNpaBICHHA XHMHYE-
CKHX peaKiHH M IIPOLECCOB, JEKAINX B OCHOBE HHCTPYMEHTAIBHBIX M€~
TOJIOB aHaIK3a JJIA NOJIYy4YeHHsT MaKCHMAaJIbHOTO BBIXO/Ia AHAIMTHYECKOH
GopMBI onpenenseMbIX KOMIIOHEHTOB, HE BaJCeT HABHIKAMH OCYIIECTB-
JIeHHs] HHCTPYMEHTaJIBHBIX METOOB HCCIIEI0BAaHHS NOYBEHHOTO TLIOO-
PO U IPOAYKIMOHHOTO Mpoliecca arpopuTO-IEHO30B; HE BIAJCET Ha-
BBIKaMH BBINOJIHEHUS JKCIIEPUMEHTANBHON paGoTEl IIPH PELICHHH
npo0JIeMBI I€NOBOK MIPEI, B POLECCE €€ MPOBECHMS JOMYIUEHbl Cy-
LLIECTBEHHbIE OIMOKH, KOTOphIe NIPUBEIH K HEBEPHOMY pE3yJbTaTy, HE
BJIaJICET HABBIKAMHU COOMIOACHHS HOpM M npasun TH , a Takxke rpamoT-
HOTO 0(OPMIIEHHS Pe3yIbTaTOB SKCIEPHUMEHTA JENOBOM UIPHI, HE BIIajie-
€T HaBbIKaMU O00CYKICHUS MOJYyYEHHbIX Pe3yJIbTaTOB , HE YBEPEHHO J0-
KasbIBaeT CBOIO TOYKY 3PEHHMS, HE YYacTBYeT B OOCYKIEHHH APYIHX pe-
3yJIBTaTOB HIPHI.
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Paspabomuuk(u): npogeccop, I'ycakoea H.H. W

(hoanuce)

46

46



