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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, dhopMupyIOT CIEIYIONTYI0 KOMIIETEHITUIO, YKA3aH-
HyI0 B Tabsmue 1.

Tabmuna 1
®opMHUpPOBaHNE KOMIIETEHIM B MIpolecce U3yYeHsl THCIATIINHbI
«MHCcTpyMeHTAIbHbIE METO/IbI HCCJIeI0BAHNID)

Komnerennus WNHpukatopsl Oransl popmu- Buns! 3ans- OneHounsle cpen-
Kon Haumenosanue JIOCTHKECHUSA pOBaHUSA 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-2.2 — o6ocHO- 1 cemectp JIEKIIUH, nabopaTopHas pa-
BCCTH HAy4HO- BBIBACT BHIOOD /maboparop- | 6oTa / TecTOBBIE
ucciea0Ba- METOJIOB HCCIIEI0- HbIE 3aHATHS | 3a7aHus/
TenbcKue paboThl | BaHUi B 00MacTH JlenoBast urpa/ co-
B 00J1aCTH arpo- | arpOHOMHUU 6eceT0BaHHE

HOMUHU B YCIIO-
BHSIX ITPOU3BOJI-
CTBa»

*

HpHMeanHe:*

Kommnerennus T1K-2 — Taxske hopmupyeTcst B Xo/1e 0CBOSHUS AuCIUTUIHH: «Hc-
TOPHSL U METOJI0JIOTUSI HAYYHOU arpoHOMUM», «OpraHu3aiusi Hay4HbIX UCCIIEIOBAHUI
MAarucTpa B pacteHueBoACTBe» «[Ipon3BoACTBEHHAA NPAKTUKA: HAYYHO-
ucclienoBaresibkas padotay, «BbITIOTHEHNE U 3al[UTa BBITYCKHOM KBAIM(PUKAITMOHHOMN
paboTHD»



2. Onuncanue nMoKasarTesieid 1 KpUTepreB OLlCHUBAHUS KOMIIETEHIIM A
HA Pa3JIMYHbIX 3Tanax ux opMupoBaHUs, ONMCAHHUE IIKAJ OLlEHUBAHUS

IlepeyeHb OlleHOYHBIX MATEPHAJIOB

Ta0mnuua 2

/a

HaumenoBanue orie-
HOYHOTO MaTrepuajia

Kpatkas xapakrepucTuka one-
HOYHOI'0 Marepuasa

[IpencraBieHue OLlEHOYHOTO
cpeactea 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 M 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/1, 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

OINMCAHUE JAECIOBOU UTPHI




Haumenosanue orie-

Kpartkas xapakrepuctuka ore-

[IpencraBienue o1EHOYHOTO

n/n HOYHOTI'0 MaTepuaa HOYHOTI'0 MaTepuaa cpeacta B OM
YMEHHE aHaIU3UPOBATh U pe-
IaTh TUMTUYHBIE TIPOPECCHO-
HaJIbHbBIC 3a7a4u
HporpaMMa OlICHUBaAHUA KOHTpOJ’lIflpyeMOﬁ JUCHUITJIMHBI
Tabnuna 3
Ne | Konrtponupyemsle pazienbl Ko kontposmpyemoit HaunmenoBanue
/o (TeMbI AMCIUTIITUHEI) KOMHCTZEZT;) (o ee OILIEHOYHOT'O Cpe/CTBa
1 2 3 4
1 | Benenue B qucuumiuny. | Yactuano VeTHBIi onpoc
IK-2
2 | MeTobl HAXOXICHHUS CO- q )
JIEPKAHUS ONPEIEIIIEMOTO actuaro TK- JlabopaTopHas paboTta. Y CTHBII Onpoc
KOMIIOHEHTA B aHAJIUTE
3 | Monexyuspnas abcopOu- Yactuuno [TK-2 YcTHbIN onpoc
OHHAsl CIIEKTPOCKOIHUSI
4 | TIpsmoe poToMeTpHUIECKOe
ONPEACICHHUE MCAN(2+) B Yactuuno [1K-2 JlaboparopHas paboTa. YCTHBIN ompoc
yI0OpeHusx
S | DJICKTPOXMMUUCCKHE Me- Yactuuno [TK-2 YcTHbIN onpoc
TOJIbI UCCIIEI0BAHUS
6 | doToMeTpHUECKOE OIpe-
JieJIeHre O0JIbIINX KOJIU-
yecTB Meau(2+) B arpoxu-
MHKaTaX. DOTOMETpH1e- Yacrruno I1K-2 JlaGopartopHas paboTa. Y CTHBII onpoc
CKO€ OIpENEICHUE MEIU
(2+) B 0ObEKTaX HEU3BECT-
HOT'0 COCTaBa METOJIOM J10-
06aBoK
! XpOMaTOFpa(I)I/ILIeCIiI/Ie ME | Yactiamo TIK-2 VCTHBII Ompoc
TOJIbI HCCIIETOBAaHUN
8 | ®otoTypouaMeTpus. Po-
TOTYPOHIHMMETpHIECKOS JlaboparopHas paboTa. YCTHBIN ompoc,
omnpenenexue cynbpaToB B | Yacruuno I1K-2 TecTHpOBaHE
MIPUPOJTHBIX U TIOJTHMBHBIX
BOJaxX
9 | [IpuMeHeHue IIEKTPOXH-
MUYECKHX METOJIOB JJIs
KOJTMYECTBEHHOM OIEHKH YacTiamo [IK-2 JlabopaTtopHas pabora. JlenoBas urpa,
MIOYBEHHOTO ILJIOIOPOAMS YcTHBIN onpoc
Y Ka4ecTBa MPOTyKIMH
pacTEeHHEBOCTBA
10 | Onpenenenne CUCTEMHBIX
(GYHTUITUIOB B PaCTUTEIh- YacTsamo TTK-2 JlaGopartopHas paboTa. Y CTHBII onpoc,
HBIX 00BEKTaX, IOYBE U TECTUPOBaHUE
BOJIE




OnucaHue nokasarejeil 1 KpUTepUeB OLEHUBAHUA KOMIIETEHIMA MO JMCIUIINHE
«HCTpyMeHTAJIbHbIE METO/IbI HCCJIe0BAHMID) HA PA3JIMYHBIX dTanax ux
(opMupoBaHUs, ONMUCAHUE KA OLlEHUBAHUSA

Tabnuua 4
Kon kommnie- | Muaukaropst ITokazareny u KpUTEpUU OLICHUBAHUSI PE3YIBTATOB O0YUCHHUS
TCHLIMH, 3Ta- | JOCTHIKCHHS | HMKE IIOPOTOBO- | IIOPOTOBBIA | IIPOJBUHYTHIN BBICOKHH
IIbl OCBOCHHUSI | KOMIIETEHUUN ro YpOBHS YPOBEHb YpOBEHb (XO- | ypOBeHb (OT-
KOMIIETEH- (HeyoBIETBO- (ynoBneTBo- pot1io) JIMYHO)
117071 PHUTEIIBHO) PHUTEINBHO)

1 2 3 4 5 6
[K-2. I1K-2.2 o6oc- oOydatomuiicss He | oOydaromuit 00yJaronmii oOyJaronui-
1 xypc HOBBIBAET BbI- 3HAET 3HAYUTEIb- | Cs ICMOHCTPHU- | Csl ICMOHCTPH- | csf IeMOH-

60p UHCTPY- HO#1 YacTH mpo- pyeT 3HaAHHs pyer 3HaHue cTpupyer
MEHTAJIbHbBIX IPaMMHOTO MaTe- | TOJIBKO OCHOB- | MarepHaa- riy6oKoe
MCT! B HC- )4 —IIPUHL - HOTI'O MaT€pHua- IIpUHIOUIIHUAIb-
eTO10B HC prasta-—TIpUHIK- Oro Marepua PUHLIITHAT SHAHME MaTe-
CIICTOBaHUH B MHAIBHOE YCTPOW- | J1a, HO HE 3HAaeT | HOTO YCTPOii- aa
obnacTu arpo- | CTBO COBPEMEH- Jeraje, 10- CTBa COBpe- P
NPHHIMITHAb-
HOMUH HBIX HPHOOPOB MyCKaeT HETOY- | MCHHBIX MpH- oF0 YCTho
HOT™ TPOU-
JUTSL PETUCTPAllMU | HOCTH, B hop- | OOpoOB IIst pe- crBa cyos pe
AQHAIMTUYECKUX MYJHPOBKaX, TUCTPALN p
MEHHBIX TIPH-
CHTHAJIOB B pa3- HapyIIaeT JIo- | aHAJUTHYEC-
0OpoB 1Is pe-
JIMYHBIX METOAAaX THYCCKYIO I10- KHUX CUTHAJIOB B
TUCTpaLUU
aHaJIN3a, II0X0 ClleIOBaTeNb- | Pa3IM4HBIX
aHAITUTHYEC-
OPHUEHTHPYETCS B | HOCTh B U3JI0- | METO/IaX aHa-
KHNX CUT'HAJIOB B
Marepualie- MeT- YKEHHH T1PO- Jnn3a, METpo-
pa3IAYHBIX
pOJIOTHYECKUE Xa- | TPAMMHOTO JIOTHYECKHE
MEeTOo/axX aHa-
PaKTepPHUCTUKH CO- | MaTepuasa - XapaKTePUCTH-
JM3a, METPo-
BPEMEHHOI'O aHa- | MPUHLMUNHUATB- | KA COBPEMEH-
o JIOTHYECKHE
JUTHYECKOro 000- | HOTO YCTpOW- HOT'O aHaJIH-
XapaKTepPUCTH-
pyIOBaHus — BOC- | CTBA COBpe- THYECKOTO
KH COBPEMEH-
NPOU3BOJAUMOCTb, | MEHHBIX IIPH- | 00OpYyZOBaHHSA
HOTO aHAIH-
TOYHOCTB, IpeJiesl | OOPOB 171 pe- | — BOCIIPOM3BO-
THYECKOT'O
OOHapy>KeHHUs1, He | TMCTpAIuu JMMOCTB, TOU-
obopynoBaHus
3HAeT OCHOBBI Xe- | aHAJIUTHYEC- HOCTb, TIpee
— BOCHPOU3BO-
MOMETPHKH — CO- KHX CHTHAJIOB B | 0OHapyKeHHUS, MOCTE. Tod
BpPEMEHHBIE acleK- | PasIniHbIX OCHOBBI XeMO- | i

TBI OOECIIEYEHUS U
KOHTPOJIS Kaue-
CTBa HUHCTPYMEH-
Ta-JIBHBIX METOJIOB
HCCIIeJOBaHUH,

HE OPUEHTHUPYETCS
B TEOPETUYECKUX
OCHOBax COBpeE-
MEHHBIX UHCTPY-
MCHTAJIbBHBIX MC-
TOJOB HCCJIET0BA-
HUS [IOYB, pacTe-

METOo/Iax aHa-
732, IEMOH-
CTpUpYET
par-
MEHTapHbIC
3HaHUA METPO-
JIOTHYECKHUX
XapaKTePUCTUK
COBPEMEHHOTO
aHaTUTHYEC-
KOTo 000py10-
BaHUS — BOC-
MIPOU3BOTH-

METPHUKH — CO-
BPEMEHHBIE
aCIIeKTHI 00ec-
[IEYEHUS U
KOHTPOJISI Ka-
4eCTBA MHCTPY-
MEHTAIBHBIX
METOJIOB aHa-
Jn3a,

B IOCTATOYHO
IIOJIHOM 00be-
M€ 3HAHHE Ma-

HOCTb, TIPEJIEIT
o0OHa-pyXeHus,
OCHOBBI XEMO-
METPHUKH — CO-
BpPEMCHHBIC
acmeKThl obec-
IICYCHUA U
KOHTPOJIS Ka-
qyeCTBaA UH-
CTpyMEHTa-
JIBHBIX METO-
JIOB aHaJn3a,
oOyJaronuics




HUH, arpOXUMHUKa-
TOB, CEJILCKOXO-
3sIUCTBEHHOM IPO-
OYKIWHU, HE 3HAET
COBPEMEHHOE CO-
CTOSIHHE U TEH-
JCHIINU Pa3BUTHS
WHCTPYMEHTANb-
HBIX METOJIOB HC-
CJIEZIOBaHUSI—aBTO-
MaTH3aLus], MaTe-
MaTH3aLusl, MUHH-
aTIOpU3aLsL, Tie-
PexXoa K MHOTO-
KOMIIOHCHTHOMY
aHaJn3y, co3za-
HHUE CEHCOPHBIX
YCTPOMCTB, HE
3HAET METO/IUK
mpobooTdopa u
MPOOOITOATOTOB-
KH OCHOBHBIX 00b-
€KTOB aHaJIu3a —
MIOYB, PACTCHUH,
arpoXMMHUKATOB,
HE 3HAET MPAKTUKU
IIPUMEHEHUS Ma-
Tepuana, JoIycKa-
€T CyIlIeCTBEHHBIE
OIINOKHU

He yMeeT 000CHO-
BaHHO BHIOMPATH
WHCTPYMEHTAb-
HBII METOJ aHa-
J13a B COOTBET-
CTBUHU C 3aJla4aMHu
Y KOHLEHTpaluei
aHauTa B 00beK-
Tax UCCIIEIOBAHMUSA,
€ro arperaTHbIM
COCTOSIHUEM U
MaTpU4YHON OCHO-
BOH, HE yMeeT
MIPOBOJIUTH U3Me-
pEHUS aHAJTUTHYC-
CKHX CHTHAJIOB Ha
COBPEMEHHOM
000pyIOBaHUYT U
METPOJIOTHYECKYIO
00paboTKy pe-
3yJILTaTOB U3Me-
pEHMUI, OLIEHUBATh
ee I0CTOBep-
HOCTb, TOYHOCTb,
MPaBUIIBHOCTH, HE
YMEET OCYIIECTB-
T IPo000TOOP

MOCTb, TOY-
HOCTb, IIpeJieN
0OHApYKCHHS,
HernocenoBa-
TEJIbHO, HEYeT-
KO H3jaraer
MaTtepuai- oc-
HOBBI  XEMO-
METPUKH — CO-
BpPEMEHHBIE
acmekTsl obec-
TIeYCHUS u
KOHTPOJIS  Ka-
YyecTBa UH-
CTpyMEHTa-
JBHBIX ~ METO-
OB  aHaJIM3a,
nmorryckaet 3-4
ommnbku  00y-
yarluica nae-
MOHCTPHUPYET
3HaHUA TOJIBKO
OCHOBHOTO Ma-
Tepuana, Ho He
3HaeT JieTa-
JIeH, IOITyCKaeT
HETOYHOCTH B
(hopMyITHpOB-
Kax, Hapylaer
JIOTHYECKYIO
1ocJIen0Ba-
TCJIBHOCTH B
W3JI0)KEHUH
MPOTrPaMHOTO
MaTepHaia-
TEOpEeTHYECKHE
OCHOBBI COBpe-
MEHHBIX MH-
CTpYMEHTAJIb-
HbIX METOJ0B
UCCIIEI0BaHUS
MOYB, pacTe-
HUU, arpoOXH-
MHKATOB, CEJlb-
CKOXO351H-
CTBEHHOM IIpo-
JIYKLIUH, CO-
BpPEMEHHOE CO-
CTOsSTHUE U TCH-
JICHIIUU pa3BU-
THUS] UHCTPY-
MCEHTAJIbHbBIX
METOJIOB HC-
CIIEZIOBaHUSI
—aBTOMaTH3a-
1sl, MaTeMa-
THU3a1us, MHU-
HUATIOpH3a-

Tepuania -
TeopeTHyec-
KHE OCHOBBI
COBPEMEHHBIX
WHCTPYMEH-
TaJIbHBIX METO-
JIOB MCCJIEO-
BaHUS TI0YB,
pacteHui, ar-
POXUMUKATOB,
CENIbCKOXO03511-
CTBEHHOU Tpo-
IYKIIAH, CO-
BPEMEHHOE CO-
CTOSIHUE 1 TEH-
JICHIINH Pa3BU-
TUS UHCTPY-
MEHTAJIBHBIX
METOJIOB HC-
CJICIOBAHMUS
—aBTOMAaTH3a-
1Us1, MaTeMa-
TH3aLUs, MH-
HUATIOPH-
3aI1usl, Mepexo;I
K MHOTOKOM-
[TIOHEHTHOMY
aHaIn3y, Co-
3/IaHHUE CEH-
COPHBIX
YCTPOMCTB,
XOopoIiee 3Ha-
HUE METOJUK
mpobooTdopa u
po0oro -
TOTOBKH OC-
HOBHBIX 00BEK-
TOB aHaJM3a —
MOYB, pacTe-
HUH, arpoXu-
MHUKa-TOB, HE
JIOTTYCKAEeT Cy-
MIIECTBEHHBIX
HETOYHOCTEH

B ONKCAaHUH ,
JIOCTaTOYHO
IIOJIHO 3HAEeT
MaTepuai, Xo-
pOIIIO ¥ JIOTHY-
HO €T0 u3Jara-
€T, HO JOIyC-
kaet 1-2 mo-
TPEIIHOCTH;

B IEJTIOM
yCIEIIHOEe, HO
cozeprKanme
OTJICIbHBIC

JIEMOHCT-
pHUpYeT B 10JI-
HOM 00BEME .
riy0oKoe 3Ha-
HHUE MaTepHa-
J1a —T€OpeTHU-
YeCKUE OCHO-
BBl COBPEMEH-
HBIX HHCTPY-
MEHTaJIbHBIX
METOJIOB HCC-
JIe0BaHUs
[I0YB, pacTe-
HUU, arpOXH-
MHKATOB, CENb-
CKOXO3H-
CTBEHHOMH IIpO-
JTyKIUH, CO-
BpPEMEHHOE CO-
CTOSIHME U TEH-
JIEHIINH pa3BU-
THUS] HHCTPY-
MEHTaJbHbIX
METOJIOB HC-
CJIeI0OBaHUs
—aBTOMAaTH3a-
LUs1, MaTeMa-
TU3ALUS, MH-
HUaTIOpH3a-
LUs, Iepexon K
MHOT'OKOMIIO-
HEHTHOMY aHa-
I3y, co3aa-
HHUE CEHCOp-
HBIX YCPOMCTB,
HCYEPIIBIBAIO-
LI 3HAHUS
METOAMK IPO-
6ooTO0pa u
npoborno-
TOTOBKH OC-
HOBHBIX 00BEK-
TOB aHaJIN3a —
MOYB, pacTe-
HUU, arpoxu-
MUKAaTOB, , 3Ha-
€T NPaKTUKU
MPUMEHEHUS
MaTepuana,
WCYEPIBIBAIO-
i€ U nocie-
JIOBAaTEIbHO,
YEeTKO U JIO-
TUYHO HU3J1araer
MaTepua, oT-
JIUYHO OPHEH-
THUPYETCS B Ma-
Tepuaie, He




1 IpoOOToaro-
TOBKY aHaJMTa B
COOTBETCTBHH C
TpeOOBaHUAMHU
UHCTPYMEHTAITb-
HOTO MeToJa U
KOHKPETHOH METO-
VKU aHan3a,

He yMeeT B MOJI-
HOM 00BEME MPo
BOJIUTH DKCTIEPH-
MEHTaJIbHBIE UC-
CJIeTIOBaHMSI IT0Y-
BEHHBIX U PacTH-
TETBHBIX 00pas-
1IOB, arPOXUMHU-
YECKUX CPEJICTB Ha
COBPEMEHHOM
000pyI0BaHUH, HE
yMeeT MPUHUMATh
Ha OCHOBE aHAJIN3a
pe3yIbTaTOB U3-
MEpPEHUI COLU-
aJbHO 3HAYHMEIC
pelIeHus 1o ymyd-
HICHUIO TLI0J0PO-
JUsl TIOYB, OTITH-
MU3AIUU THTAHUSL
Y TIOBBIIIICHUS
MPOAYKTUBHOCTH U
KadecTBa arpodu-
TOIICHO30B, C y4e-
TOM OXpaHbl IPH-
PO/ibl, OOJIBIINH-
CTBO 3aJIaHHH,
MPEIyCMOTPEHHBIX
IporpamMmou auc-
[UTUTAHBL, HE BBI-
MTOJTHEHO

oOyJatomuiics He
BJIajleeT HABBI-
KaMHM YTE€HUS U
OLIEHKH JaHHBIX /
pe3yibpTaToB / J10-
KYMEHTOB / CBeJie-
HUit / nHPOpMa-
IIUU - OCHOBAaMH
MPUHIUITHATBHBIX
YCTPOMCTB COBpe-
MEHHBIX aHATUTH-
YeCKUX Mpuodo-
pOB, crocobamu
perucTpanuu aHa-
JUTHYECKUX CHT-
HaJIOB Ha COB-
peMEeHHOM 000py-

U1, TIepeXO0.l K
MHOTOKOMITO-
HEHTHOMY aHa-
3y, co3aa-
HHUE CEHCOp-
HBIX YCTpOMi-
CTB, (hparmMeH-
TapHbIC 3HA-
HUSI METOJIMK
nmpobooTdopa u
poOOIoAro-
TOBKH OCHOB-
HBIX 0OBEKTOB
aHanu3a —MoYB,
pacTeHui, ar-
POXHMHUKATOB,
noryckaet 3-4
OLINOKH;

B IICJIOM HE
CHUCTEMHOE
yMeHHe
000CHOBaHHO
BEIOWpATh WH-
CTpyMEHTAaJIb-
HBIA METO]T
aHammsa B Co-
OTBETCTBHU C
3ajauyamMu U
KOHIICHTpAIH-
el aHaIuTa B
00BEeKTax Hc-
CJICZIOBAHMSI,
ero arperar-
HBIM COCTOSI-
HUEM U MaT-
PUYHON OCHO-
BOM,HE MOJIHOE
YMEHHE MPOBO-
JIUTh U3Mepe-
HUSI aHAJTUTH-
YEeCKHUX CHUTHa-
JIOB Ha COBpe-
MEHHOM 000-
PYAOBaHHHU U
METPOJIOTH-
YeCKyr0 00pa-
0OTKY pe3yIb-
TaTOB H3Me-
penuii, ¢par-
MEHTapHOE
YMEHHUE olle-
HUBATH €€ JI0-
CTOBEPHOCT,
TOYHOCTb, Npa-
BUJIBHOCTB;

HE CUCTEMHOE
YMEHHE OCy-
MIECTBIIATH

mpooebl,
yMeHue
000CHOBaHHO
BBIOMpPATH WH-
CTPYMEHTaJb-
HBII METOJ
aHamM3a B CO-
OTBETCTBUHU C
3a/1a4aMu 1
KOHIIEHTpAaIU-
€l aHaJINTa B
0o0BeKTax uC-
CIIETOBaHUA,
ero arperar-
HBIM COCTOSI-
HUEM U MaT-
PpUYHOU OCHO-
BOH1, B JIOCTa-
TOYHOU CTene-
HU yMeEeT Mpo-
BOJIUTH U3Me-
peHus aHaIH-
TUYECKHX CHT-
HaJIOB Ha CO-
BpPEMEHHOM
00opynoBaHUH
U METPOJIOTH-
YEeCKyH 00pa-
0OTKY pe3yIb-
TaTOB H3Me-
penui, ote-
HUBATh €€ JI0-
CTOBEPHOCT®,
TOYHOCTb, TIpa-
BUJIBHOCTh; B
IEJIOM yCITeII-
HOE, HO coJiep-
xKaree oT-
JIeTbHEIE TIPO-
OeIbl yMEeHHe
OCYIIECTBIISTh
po6ooTOOp U
po0oIIoATO-
TOBKY aHaJHuTa
B COOTBET-
CTBUH C Tpe-
OOoBaHUAMU
UHCTPYMCH-
TaJIbHOTO Me-
TOJIa ¥l KOH-
KpETHOH METO-
MKW aHaJu3a,
yMeeT B JJ0CTa-
TOYHO TTOJIHOM
00BeMe TIPOBO-
JTUTH SKCTIEPH-
MEHTAJIbHEIE
HCCIICIOBaHHS

3aTPYyIHAETCS C
OTBETOM IpHU
BUJIOM3MCHE-
HUM 3aJIaHUH,

B MTOJTHOM 00B-
eme copmu-
POBaHHOE
ymenue o6oc-
HOBAHHO BBI-
OupaTh MH-
CTPYMEHTAITb-
HBII METOJT
aHaym3a B CO-
OTBETCTBHH C
3ajjauaMu 1
KOHIICHTpAIH-
€l aHallnTa B
oOBeKTax uc-
CJICIOBaHMSI,
ero arperat-
HBIM COCTOSI-
HUEM W MarT-
PUYHON OCHO-
BOM, OTJIMYHO
yMeeT MpOoBO-
JIUTh U3Mepe-
HUS aHAJTUTH-
YEeCKHUX CUTHA-
JIOB Ha COBpe-
MEHHOM 000-
PYJOBaHHUHU U
METPOJIOTH-
YEeCKYI0 00pa-
00TKY pe3yJib-
TaTOB M3Me-
peHuii, olie-
HUBATh €€ J0-
CTOBEPHOCT,
TOYHOCTb, Mpa-
BUJILHOCTD; B
TTOJTHOM 00Bbe-
Me chopMHpO-
BaHHOE YMCHHUE
OCYIIIECTBIISATh
mpo6ooTOOp U
npobomoaro-
TOBKY aHaJIUTa
B COOTBET-
CTBUH C Tpe-
0OBaHUAMU
WHCTPYMECH-
TaJbHOTO Me-
TO/a U KOH-
KpETHOH METO-
JIUKU aHan3a,
yMeeT B TOoJI-
HOM 00BeEME




JIOBaHUH, HE BJia-
JIeeT METOTUKAMH
XEMOMETPHKH JIJIst
00paboTKH pe-
3yJIbTATOB H3Me-
PEHUI, OLIEHKU UX
JIOCTOBEPHOCTH U
obecrieveHus Ka-
4YecTBa pe3yibTa-
TOB aHaJIM3a, He
BJIQJICCT Croco0a-
MH TIpobooTOopa 1
npobomo-
TOTOBKH 00pasioB
MOYB U CEITLCKOXO0-
3CTBEHHBIX pac-
TeHUH, 0OBEKTOB
OKpYyXKaroleun
Cpebl, arpOXUMHU-
Ka-TOB, He BJIaje-
€T Ccrocodamu
YIPaBIICHUS XH-
MUYECKUX peakK-
LU U IPOLIECCOB,
JISKAIUX B OCHO-
BE MHCTPYMEH-
TaJIbHBIX METOA0B
aHayim3a Jyis 1o-
JMyYEeHUS] MaKCH-
MaJILHOTO BBIXO/1a
AHAIUTUYECKOMN
(hopMBbI omipeens-
€MBIX KOMITO-
HEHTOB, HE BIIajIe-
€T UHCTPYMEH-
TaJbHBIMH METO-
JlaMH HCCIIeIOBa-
HUS IIOYBEHHOT'O
TUTOTIOPOTUS U
MPOJYKIIMOH-0TO
mpoiiecca arpogu-
TOILICHO30B.

mpo0ooTOOp U
npoOomoaro-
TOBKY aHAaJINTa
B COOTBETCT-
BHH ¢ TpeOoBa-
HUSIMH WH-
CTpyMEHTAaJIb-
HOT'O METOJIA H
KOHKpPETHOM
METOANUKU
aHanu3a, yMeeT
HE B TIOJTHOM
o0bemMe TIPoBoO-
JUTH SKCTIEPH-
MEHTaJbHbIC
UCCIICTIOBAHUS
MOYBEHHBIX U
pacTUTEIBHBIX
00pa31os, ar-
POXUMHYCCKUX
CpeZICTB Ha Co-
BPEMEHHOM
obopynoBaHUN
, bparmenrap-
HO yMeeT IIpu-
HUMATh Ha OC-
HOBE aHaJmn3a
pe3yIbTaTOB
WU3MEPEHUI
COIIMANTLHO
3HAYUMBIE pe-
HICHUS 110
YITYYIIICHHUEO
TUTOIOPOTHSI
IOYB, OITH-
MU3AlUH TTUTa-
HUS U ITIOBBI-
LIEHUS MPO-
JYKTUBHOCTH U
KaJyecTBa ar-
pocdwuTo-
I[EHO30B, C
YUETOM OXpa-
HBI IIPUPOJIBL;

B IIEJIOM HE
CHUCTEMHOE
BJIajleHue
HaBbIKAMHU
YTCHHUS U
OLICHKH JIaH-
HBIX / Pe3yiib-
TaTOB / JIOKY-
MEHTOB / CBe-
JICHU# / NH-
¢dopmauuu-
OCHOBaMH
PUHITUITHAAITb-

ITOYBEHHBIX U
pacTUTENBHBIX
00pasIos, ar-
poxumuyec-
KHUX CPEIICTB Ha
COBpEMEHHOM
00opyIOBaHUH
MIPUHUMATH Ha
OCHOBE aHAaJIH-
3a pe3yJIbTaToB
HU3MEpPEHUN
COLMATHHO
3HaYUMBIE pe-
LICHHUSI 110
VITyqIIEHUIO
IJI0OPOIHS
II0YB, OIITH-
MU3AIUU TTUTA-
HUS ¥ TIOBBI-
LICHUS NIPO-
AYKTUBHOCTHU U
KaudecTBa ar-
poduro-
[IEHO30B, C
Y4eTOM OXpa-
HBI IPUPOJIBI;

JOCTaTOYHO
Xoporiee BJia-
JeHne HABbI-
KAMM YTCHUS U
OLICHKH JIaH-
HBIX / pe3ylb-
TaTOB / IOKY-
MEHTOB / CBe-
JICHUH / UH-
dhopmanuu-
OCHOBaMU
NPUHIUTTHAAIb-
HBIX YCTPOUCTB
COBPEMEHHBIX
aHaJIUTHYEC-
KHX TIpUOOpPOB,
criocobamu
perucTpaimm
aHaJIUTHYEC-
KHX CUTHAJIOB
Ha COBpEMEH-
HOM 000pya0-
BaHMH, BIIJIE-
€T B JIOCTaTOY-
HO TIOJTHOM
o0beMe MeTo-
JIMKaMH XEMO-
METPHKH IS
00paboTku pe-
3yJIbTATOB H3-
MEpEHUN,

MPOBOJIUTH
SKCTIEpUMEH-
TaJbHBIC UC-
CIIeIOBAHUS
MOYBCHHBIX H
pacTUTEIBHBIX
00pa31os, ar-
pO-XUMHYEC-
KHX CPEJICTB Ha
COBPEMEHHOM
00opynoBaHUU
MPUHUMATH Ha
OCHOBE aHAIU-
3a pe3ysIbTaTOB
HU3MEpeHui
COLIMAITLHO
3HAYHMBIE pe-
IICHUS 110
YITYUIICHHUEO
TUTOTOPOTHST
IOYB, OITH-
MU3aI1H TTUTa-
HUS U TIOBBI-
LIEHUS NPO-
AYKTUBHOCTH U
Ka4yecTBa ar-
podurorieHo-
30B, C YIETOM
OXpaHbI TIPH-
POIH;

yCIIELIHOE |

CHUCTEMHOEC
BJIaJICHHE
HAaBBLIKAMH
YTEHHUS "
OLIEHKH  JaH-

HBIX / pe3yib-
TaToB / JOKY-
MEHTOB / CBe-
JIeHuit / uH-
¢dhopmaruu-
OCHOBaMH
MPUHIIATHATb-
HBIX YCTPOMCTB
COBPEMEHHBIX
aHaMTH4eC-
KHX TIpUOOpPOB,
HaBBIKAMU pe-
TUCTpaIiH
aHamMTH4eC-
KHX CHTHAJIOB
Ha COBPEMEH-
HOM 000pYyI0-
BaHWH, BIaJie-
€T METOAH-
KaMH XeMO-
METPUKH IS




HBIX YCTPOHCTB
COBpPEMEHHBIX
aHAINTHIeC-
KHX IIPUOOPOB,
criocob6aMu
perucrpanuu
aHaUTHYeC-
KHUX CUTHAJIOB
Ha COBpPEMEH-
HOM 000pYy/I0-
BaHWH, HE B
MTOJTHOM 00Be-
Me BIIaJeeT
METOAMKAMU
XEMOMETPHUKHU
IU1s1 00paboTKH
pe3ynbpTaToB
U3MEPEHHUN,
OIIEHKH WX JI0-
CTOBEPHOCTH H
obecrieyeHust
KadecTBa pe-
3yJIbTaTOB aHa-
Jm3a, crocoba-
MU MIPOOOOT-
Oopa u mpobo-
MOJrOTOBKH
00pasIoB MOYB
U CeIIbCKO-
XO03UCTBEH-
HBIX PacTCHUH,
00BEKTOB
OKpY>Karolen
Cpelibl, arpoxu-
MUKaTOB,
(parmMeHTapHO
BJIaJICET CIIO-
co0amMu yrpas-
JIEHUS] XUMHUYe-
CKHUX peakuui
1 TIPOLIECCOB,
TeXKaIX B
OCHOBE MH-
CTpyMEHTAaJIb-
HBIX METOJIOB
aHanm3a Jyis
MOTyYeHUS
MaKCUMaJIbHO-
TO BBIXOZA
aHaJTUTHYEC-
Kot hopmbI
orpejense-
MBIX KOMIIO-
HEHTOB, B
OTrpaHUYECHHOM
o0BbeMe Biaje-
€T UHCTPYMEH-
TaJBHBIMU Me-

OIICHKH UX JI0-
CTOBEPHOCTH H
obecrieueHUs
KauecTBa pe-
3yJIbTATOB aHa-
nu3a, B eJI0M
yCIenHoe, Ho
coaepkariee
OTJICTBHBIC
IPOOEITBI U
COIPOBOX/Ia-
rolieecs OT-
JETEHBIMU
oImuoKaMu
BIIaJICHHE
HaBBIKAMU U
crocobaMu
pobooTdopa u
mpo0Ooro-
FOTOBKU 00-
Pa3LoB MOYB U
CeNIbCKOXO035H-
CTBEHHBIX pac-
TEHUH, arpo-
XUMHKATOB,
BJIAJIEET B JIO-
CTaTOYHO TOJI-
HOM 00BEME
croco6amMu
yIpaBICHUS
XUMHUYECCKUX
peakuuii u
MPOIIECCOB,
JIS)KaIuX B
OCHOBE HMH-
CTPYMEHTAIb-
HBIX METOJIOB
aHaJm3a Jis
MOJTYYCHUS
MaKCUMAaJIbHO-
0 BBIXOJa
aHaMTHYeC-
KOH (hOpMBI
omnpezerse-
MBIX KOMIIO-
HEHTOB, B JIO-
CTaTOYHO TOJI-
HOM 00BEME
BIIQJICET UH-
CTPYMEHTab-
HBIMH METOJIa-
MU HUCCIIEJ0Ba-
HUS IOYBEHHO-
o IJI0J0POIHUS
U NIPOAYKIIUOH-
HOTO TIpoIiecca
arpo(uToLEeHO-
30B, B IIEJIOM

00paboTKH pe-
3yJILTATOB H3-
MEpEeHU,
OIICHKH HX JIO-
CTOBEPHOCTH U
obecrieueHus
KauyecTBa pe-
3yJIBTaTOB aHa-
TM3a; HAaBbIKA-
MH TPoO0O0T-
Oopa u pobo-
MOJITOTOBKH
00pa3oB MoYB
U CEIIbCKOXO-
35IHCTBEHHBIX
pacTeHui, ar-
POXUMUKATOB,
crocooaMu
yIpaBlICHUS
XUMHUYCCKUX
peaxkuui u
MPOIIECCOB,
JISKAIUX B
OCHOBE UH-
CTpYMEHTAJIb-
HBIX METOJIOB
aHayM3a Jjs
TOJIYYEHHUS
MaKCUMAaJIbHO-
T'O BBIXO/a
AHAIIUTUYECKOUN
¢hopMBI ompe-
JIEIISIEMBIX
KOMITOHEHTOB,
B ITOJTHOM 00b-
eMe BiajieeT
HHCTPYMEH-
TaJIbHBIMU MC-
TOJIaMH HCCIie-
JIOBAHUS MOY-
BEHHOTO ILJI0-
JIOPOJIHSI U
MPOAYKI[HOH-
HOTO Tpolecca
arpodurorie-
HO30B.
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TOdaMH HUCCIIC- Xopouiee Bi1a-

JOBaHUA I10Y- JOCHUE MaTepu-
BCHHOTO IIJIO- aJIOM - UH-
Aopoausd u CTPYMCHTAJIb-
IIPOAYKIUOH- HBIMH METOJAa-
HOI'0 Impouecca MH HCCIICO0Ba-
an0(1)I/ITOHe- HHA ITIOYBCHHO-
HO30B. To miogopoaud

Y TIPOYKIINOH-
HOTO TIporiecca
arpodurorie-
HO30B., HO CO-
JIepIKaIee oT-
JICITbHBIE TPO-
OeJIbl UJIn COo-
[IPOBOK1AI0-
mieecs OT/AeNb-
HBIMH OIINO-
kamu (1-2)

3. TunoBble KOHTPOJIbHbIE 32/IaHUSI W MHbIe MATepPHAJIbl, He00X0AUMbIe IS
OLICHKH 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA AeATEJIbHOCTH,
XapaKTepu3yILIHUX 3Tanbl (POPMHUPOBAHUS KOMIIETEHIMIA B IIpoLecce 0CBOCHUS
00pa3oBaTeIbHOM MPOrpaMMBbI

3. 1. TecroBbIe 3aaHUA

11



TecTbl — 3TO cUCTEMa CTaHAAPTU3UPOBAHHBIX 3a/IaHUH, TTO3BOJISIONIUX aBTOMa-
THU3UPOBATH MPOLIEAYPY U3MEPEHUS YPOBHS 3HAHUIM U YMEHUN 00ydaronierocs.

[To mucuurmuimae «MTHCTpYMEHTAIBHBIE METOJIBI UCCIEA0BAHUIN» MTPEYCMOTPEHO
IPOBEJECHUE YCTHOTO U MUCBMEHHOTO TECTUPOBAHUs. TE€CTUPOBAHUE PACCMATPUBACTCS
KaKk KOHTPOJIb YCIIEBAEMOCTH W MPOBOAUTCS IOCIIE HU3YYEHUS OMNPEACIECHHOW TEMBI
pasziena JUCHUIUIMHBL. B ogHOM BapuaHTe TecTa COAEpKUTCA 5 U 0ojiee BOIMPOCOB.
Kax it mpaBUIBHBIN OTBET OlleHMBaeTcs B lumum 2 6ania, MakCUMaibHas cymma 0ai-

J0B 3a TectupoBanue 5 win 10 6amnos.

Ipumep -BAPUAHT Ne 6
1. Vkaxxute MaTeMaTHYECKYIO 3anuch 3akoHa byrepa-Jlambepra.

1. lIg(lo/l) = k-l-c
2. Ig(lylo) = k-1-c
3. Ig(l/l) =k1
4. 1g(lf1o) = k-1

2. Kak u3MeHsieTcsi moKaszaTellb MPeJOMJICHHs] CBETa IMPHU IMOBBIIICHUH TeMIlepa-
TypbI pacTBopa’?

1. Bospacraer.
2. He n3mensercs.
3. CHmxaeTcs..
4. JIns oqHUX BEIEeCTB BO3pACTaeT, JJIsl APYTUX - CHIYKACTCHL.
3. Ykaxute pu3ndeckoe BJICHUE, HA KOTOPOM OCHOBAH METO/T TTOJISIPUMETPHSI.

1. Tonspuzanus cBeTa.
2. Bparenue miocKocTy MmoJisipyu3aliii CBeTa.

3. BpamarensHas aucriepcusi cBera.
4. OTpaxeHue CBeTa.
4, VYKaxxkuTe KOOPAUHATHI TPATyUPOBOYHOTO Irpaduka B MeTojie GoTOMETpus

IIJTaMCHH.

1. A =1(c).

2.1 =1(0).

3.1 =1(c).

4. o= f(c).
d. Ipu onpenenernn CU”* B pacTBOpe MHKPOYIOOPESHHS ONTHYECKAs ILIOT-
HOCTH PAacTBOpa aMMHAKaTa Memu, comepxkamero 2,30 mr Cu” B 100 cm® pasna 0,26
IIpy TOJIIMHE Toriomaromero cios 20 mMM. Paccuuraiite MospHbI KO3 PUIIUESHT

CBCTOIIOI IO CHMA.

1. 3,62 -10?
12



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

JlaGoparopHas pabota- 310 hopma 00yueHUs1, MO3BOJISAIOLIAs IPOBEPUTH YMEHUS
Y HaBBIKM BBINIOJIHEHHS 3KCIIEPUMEHTA 10 KOHKPETHOMY HM3y4aeMOMY HHCTPYMEH-
TaJbHOMY METOJly uccaeaoBaHuil. OHa OCHOBaHA Ha MPOLECCE OCO3HAHUS U3y4aeMOro
MaTepuaja Ha OCHOBE CaMOCTOATEIBHOW MpEeABApUTEIbHON yueOHOW NeATeIbHOCTH
oOyuaronierocs. I[Ipu atom o0cyxaaroTca Haubosee TpyAHbIE A1 YCBOSHHS U TOHUMa-
Hus Bonpockl. [Ipu onieHke 1abopaTopHOi paboThl YUYUTHIBAIOTCS:

- CTETIEHb CAMOCTOSITENIbHOCTH P BBIMOJHEHUH YKCIIEPUMEHTA,

-PaBUIILHOCTD MPOBEJCHUS OTACIBHBIX CTaAuN J1a00paToOpHOIl pabOTHI,

-IMCbMEHHBIN 0TYET 10 Ja00paTOpHOI paboTe, rPaMOTHOCTH B O(OPMIIEHUH,

-c00JII0/IeHUE MPABUJI TEXHUKU O€30MaCHOCTH IIPH padboTe B J1abOpaTOPHUH.

JlaGopatopHble pabOTHI BBIIOJHAIOTCA B COOTBETCTBUU ¢ METOIMYECKUMU YKa-
3aHUSAMH 1O BBIIIOJIHEHUIO JJAOOPATOPHBIX padOT no aucuuiuinie « MHCTpyMeHTallbHbIe
METO/IbI UCCIIETOBAHNID)

[lepeuenn 1abopaTOpHBIX paboOT
1o pucuuiuivae « I HCTpyMeHTanbHble METO/IbI HCCIIETOBAHUI

1.MeTtoapl HaxOXEHUS COAEPHKAHUS ONPEEIIEMOr0 KOMIIOHEHTA B aHAJIIUTE UHCTPY-

MEHTaJILHBIMH METOJIAMU UCCEAOBAHMI: METOJI TP TyHPOBOYHOTO TpadKa M METO.T
n00aBoK (pacyeTHbIN U rpaduueckuii BapuanThl) O1ieHKa pe3yJIbTaTOB aHATUTUYECKUX
M3MEPEHUIM METOJaMU MaTEMAaTUYECKON CTaTUCTUKU. MoJIeTMpOBaHNEe METPOJIOTHY -
ckoit oOpabotku pesyibraToB UMU nms 8 u Gonee usmepeHmuii.

2.Ilpsmoe poTomeTpuueckoe onpeneneHue Mmeau (2+) B yno0peHusX Ha OCHOBE 00pa-
30BaHUs IPKOOKPAIIEHHOI'O TeTpaaMMHUaKkaTa Meau

3.doroMeTpuyeckoe orpezeeHue OoJbIINX KOJUYECTB Meu(2+) B arpoXUMHUKaTaX.
doTomMeTpudecKkoe ornpeaeneHrne Meau (2+) B 00beKTax HEM3BECTHOTO COCTaBa METO-
J0M J00aBOK.

4.DoToTypOHIUMETPUYECKOE ONpeeTeHe CyIb(aToB B MIPUPOIHBIX U MOJMBHBIX BO-
nax. [ImamenHo-poToMeTpruiecKoe OrpeaesieHue HaTpHUs U Kajiusl B BOAHOW MOYBEHHOM
BBITSDKKE Ha IJIaMEHHOM (POTOMETpE

5. IlpumMeHeHre 3NEKTPOXUMUYECKUX METOJIOB JJIsI KOJTMYECTBEHHOM OIEHKH TTOYBEH-
HOTO IJIOJAOPOAUS U Ka4e€CTBA NPOJTYKIMHA PACTEHUEBOACTBA.

6.0mpeneneHre CUCTEMHBIX QYHTUIIMIOB —KapOeH1a3uma 1 OeHJIaTa B PaCTUTEIIbHBIX
00BEKTax , TOYBE U BOJIE METOJIOM TOHKOCIIOMHOM XpoMaTorpadun

3.3. lesioBast urpa
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[TpencraBisier coO0l COBMECTHYIO JACSITEILHOCTD TPYIIBI O0YYaIONINXCS U Me/a-
TOrMYeCKOro pabOTHUKA C LETBI0 PelieHHs yUeOHBIX U TPOodECCHOHATBLHO-OPUEHTHPO-
BaHHBIX 3aJa4 IyTEM WIPOBOTO MOJICIMPOBAHMS pPEAThbHONW TPOOJIEMHOW CHUTYyallHH,
TI03BOJISICT OIICHUBATh YMEHHUE aHAIM3UPOBATh U PEIIaTh TUITUIHBIE TTPO(HECCHOHAIBHO-
MPOU3BOACTBCHHBIE 3a/1a4dl B arPOHOMHH
HenoBass Urpa «lIpuMeHeHNE HOH-CENEKTUBHBIX JJIEKTPOJIOB JIJISI KOJUYECTBEHHOM
OIICHKH TTOYBEHHOTO TUIOAOPOINS U MTPOIYKIIMHA PACTEHUEBOACTBAY BKIIOUALT:
1-onpedenenue xanus B BOAHOW BBITSHKKE W3 TOYBBI C WCIIOJIB30BAHUEM HOH-
CEJICKTUBHOTO AJICKTPO/IA ;

2-onpedenenue uonos ceéunya (11) B BOIHOW MOYBEHHOW BBHITSIKKE C NMPUMEHEHHUEM
CBUHEII-CEJICKTUB-HOTO AJIEKTPO/Ia,

3- onpedenenue HumMpamos B OBOIIAX C UCIOJIb30BAaHUEM HUTPAT-CEIEKTUBHOTO DJICK-
Tpoja,

4-onpedenenue KUCIOMHOCIU 3ePHA SIUMeHs. N IPYTUX 3€PHOBBIX METOJOM TOTEHITHO-
METPUUYECKOTO TUTPOBAHUA,

5- KoHOdyKmomempuyeckoe onpeoenenue oowell MuLepalu3ayuy BOJIHON TOUBEHHON
BBITSDKKH

[ToapobHOE MUcCaHue SKCIEPUMEHTA IPUBEACHO B METOJUYECKUX YKa3aHUSAX NJIsl J1abo-
pPaTOPHBIX PabOT MO TUCHHUILIINHE.

[ToaroToBKa K UTPOBOMY MOJEIMPOBAHUIO M €r0 MPOBEJCHUE BKIIOYACT CIICTYIONTUE

ATaIlbI:
Jran 1. BBenenne B npodiiemy.

[IpenoaBarenb packpblBaeT OOYYAIOMIMMCS 1I€Ib U 33/1a4 MPECTOSIIEr0 Urpo-
BOT'O 3aHATHS, €ro TeMy, ¢popMy mpoBeneHus. OHU TPyNMNUPYIOTCS B TBOPUYECKHUE KOJI-
JIEKTUBBI — J1TA00OpaTOpPHU, BHIOUPAIOT 3aBEAYIONINX J1A00PATOPUSIMHU.

Jrtamn 2. [loAroToBKka K NpoOBeACHUI0 3aHATHS.

3aBepyromuii JabopaTopuel pacmpenensieT 3aJaHus MEXIy COTPYIHUKaMHU.
OOyuaroiyecs — Hay4YHbIE COTPYAHUKU MOBTOPSIIOT U3YYCHHBIM TEOPETHUECKUN MaTe-
pHuaj COTJIACHO MOJYYEHHOMY 3aJJaHUI0 U METOJUKH TIPOBEICHUS YKCIIEPUMEHTA, KOTO-
poMy OHM OOydYaauCh Ha JIAOOPATOPHBIX 3AHATHUAX, JCIAIOT 3arOTOBKH K OYyIyIIeMy
MMMICBEMEHHOMY OTYETY 10 UTPOBOMY 3aHATHIO. OTUET BKIFOUAET TCOPETUUCCKYIO U DKC-
MEPUMEHTAIBHYIO YacTh IO KaXKIOMY HccienoBaHuio. [Ipu MOATOTOBKE K 3aHSITHIO
oOyuatomuecs: 0hOpMIISIOT TEOPETUIECKYIO YacTh oT4yeTa. [IpenonaBarens KOHCYIbTH-
pyeT o0ydaromuxcs 1Mo BOMPOCaM, BOSHUKAIOIIMM TIPU MOATOTOBKE K UTPOBOMY 3aHsI-
thto. JlabopaHT opranuszyeT MaTepHAIbHO-TEXHUYECKOE 00ecTieueHrne 3aHIThs: IPUOo-
PBI U TIPUCTIOCOOJICHUS, XUMHYECKasl TIOCya, PEAKTHBBI, TPYIIIIUPYET MPUOOPHI U 000-
PYJIOBaHHE IO WX HA3HAYCHHIO, Pa3MEIIACT X B yUeOHOU ayTUTOPHH.

Jrtan 3. IIpoBeneHne UTPOBOro MOIeJTUPOBAHUS
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[IpenogaBaTens HAUMHAET UTPOBOEC 3aHATHE, OOBSIBISLET €r0 TeMy, LIETH U 3aja-
yn. [Ipurnamaer HayaTh KCIEPUMEHTANBHYIO padboTy. OOydaromuecss rpynnupyroTcs
B KOJUICKTHUBHI-IA00PATOPHUH, PACTIPEICIISIOTCS 110 ayIUTOPUHU COTJIACHO MOATOTOBIICH-
HOMY OOOpYIOBaHUIO W MPUCTYMAIOT K aHAIM3y O0pa3ioB. Pe3ynabTaThl U3MEpeHUA U
pacdeTsl GUKCUPYIOTCS B DKCIIEPUMEHTANBHON YacT otueTta. [locie BBIMOTHEHHS aHa-
JM3a Ha OCHOBAaHUU CBOUX PE3yJbTAaTOB COTPYIHUKH HAIOT 3aKIIOUYEHHE MO HCCIEH0-
BaHHOMY oOpasiry. CBOIO pabOTy COTPYIHUKH JTA0OPATOPUH CIIAIOT 3aBEIYIOIIEMY Jia-
O0opaTtopueit. 3aBenyrouii 1abopatopueit 000011aeT TaHHbIE BCEX COTPYIHUKOB CBOE-
ro KOJUIEKTHBA, COOMpPast OTACIbHBIC YaCTH SKCIIEPUMEHTA B €IMHBINA OTUYET, MOCIIC YETO
BBICTYIIA€T C YCTHBIM cOOOIIeHueM mepe rpynnoi. OOyyaromuecs y4acTBYIOT B 00-
CY>KJICHUU BBICTYIUICHHUS], 33J]aI0T BOIIPOCHI, BHICKA3bIBAIOT CBOM MHEHUS. OTYeT 1o pa-
00Te cBOEH TPy PyKOBOIUTENb Ja00OPaTOPUU CAACT MPETOAABATENIO.

Ortan 4. [loaBeaenyue UTOroB 3aHATHSA.

3aBeayromuii 1abopaTopueil olleHUBAET pabOTy CBOMX COTPYIHUKOB, YUUTHIBAS
CTEIEHb UX MOATOTOBICHHOCTH K BBIMOJIHEHUIO aHAIN3a, CAMOCTOSITEIbHOCTD MPOBEIE-
HUS ONbITa, AaKKYPATHOCTh U THIATENBHOCTh HCCienoBaHus. [IpenongaBarenb OllEHUBAET
paboty pykoBoautens jadoparopuu. [Ipu 3TOM yYUTBHIBaIOTCS CTENEHb €ro BIIAJCHUS
BCEMH METOJAMH, CIOCOOHOCTh 0OOOIIEHHS SKCIEPUMEHTAIBHBIX JAHHBIX U OPraHHU3a-
TOPCKUH TajaHT. B 3aBeplueHnH M NpenojaBareib, U 00ydaromuecs IeJIaloT BbIBOJ O
JOCTIKEHUM TIEIH 3aHSATHS U YSACHSIOT JUIsi ce0sl BCe €ro achekThl (IearornyecKuid,
MO3HABATENIbHBIN, TBOPYECKHUIM, KOMMYHUKATUBHBIN U T.1.):

- (MOJYYHIJIOCH» JIM MIPOBEICHHOE 3aHITHE KaK UTPOBOE?

- YAAJIOCh JIU CMOJICIUPOBAThH MPOU3BOJICTBEHHYIO CUTYAIUIO U 00ECIICYUTH 3aHSATHIO
npodeccuoHanbHy0 HAIPaBICHHOCTH?

- yAaJIOCh JI CpabOTaThCA B KOJIJIEKTUBE COTPYTHUKOB?

- OKazaJach JIM TOJIe3HOM Takasi hopma 3aHsATUs?

- SBWJIACH JIM TIOJIE3HOW U MHTEpECHOM nH(opMaIiys 06 u3yueHHOM 00BEKTE ?

B koHIle 7en0BO¥ Urphl MpenoaaBaTeNlb 0JarogapuT oOydaromMXcs 3a aKTUBHOCTh U

TBOPYECKYIO PaOOTy M OOBSIBISACT 3aHATHEC OKOHYCHHBIM.

3. 4. Texkymuii KOHTPOJIb

[TpencraBisier coboi CpenCTBO KOHTPOJIS YCBOGHHUSI yueOHOTO Marepuaia pas-
JICIOB JUCITUIUIMHBI, OPTaHU30BAaHHOE KaK Y4eOHOE 3aHATHE B BUJIE cOoOeceOBaHUS
oOydaromuxcsi 1 MperoaaBaTers.
-llenb mpoBeACHUS TEKYIIETO KOHTPOJIS:
— IpOBEepKa W OIICHKA 3HAHWW , YMCHUH M HABBIKOB OOYYAIOIIUXCS MO JaHHOMY KOH-
KPETHOMY pa3/ieNy TUCIUTLTAHBI.

[Ipu oreHKe pe3ynbTaTOB OOYUYEHHUS YYHTBIBAIOTCS CICAYIONINE KadeCTBCHHBIC

II0Ka3aTCJIn OTBCTOB.
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-IIyOMHA OTBETA, T.€. COOTBETCTBHUE U3YUYEHHBIM TEOPETUUECKUM 000OIICHUSIM,

- [IOJIHOTA OTBETA, T.€. COOTBETCTBUE O0BEMY IPOrPaMMbl U HH(OpMALIUK yUYEOHHKA,

- OCO3HaHHOCTh OTBETA, T.€. COOTBETCTBUE TPEOYEMBbIM B MPOrpaMMe YMEHUSIM 00y4a-
IOLIETOCs] MPUMEHSTH MOITYYEHHYIO HH(OPMALHUIO.

[Ipy oneHKe YyYWUTBIBAIOT YHCIO M XapakTep OMMOOK (CYHIECTBEHHBIE U HECY-
mecTBeHHbIe). CylleCTBEHHbIE OIINOKU CBSI3aHbl C HEJIOCTATOYHOM INIyOMHON M 0CO3-
HaHHOCTBIO 0TBeTa. HecyiecTBeHHbIE OIIMOKH ONPENEIIAIOTCS HEMOJIHOTOW OTBETA.

Bormpocsl Tekyliero KOHTpOJIs, pacCMaTpUBaeMble Ha ayJUTOPHBIX 3aHATHSAX U
BBIHOCHUMBIE HA CAMOCTOSITENIbHOE U3yUECHHE:

Bonpocwul, paccmampusaemoie na ayoumopHvixX 3aHAMUAX
1. Buapsl aHanmu3a: M30TOMHBIN, AIEMEHTHBIM, (YHKIMOHAIBHBIN, MOJEKYIAP-
HBIH, BEIIECTBEHHBIN, (Da30BBIMA.

2. MacmrtaOpl MHCTPYMEHTAIBHBIX METOOB HMCCIIEIOBAHUS B arPOHOMHUH.

3. IlpencraButeabHOCTH MPOOHI.

4. YcrpoiicTBa 1 mpuOopsl MpoO00TOOpa MOYBEHHBIX 00pa3IoB, a TaKkKe 00pas-

LIOB IPUPOAHBIX U aTMOC(EPHBIX BO/I.

5. MeToapl BCKPBITHS TIPOO.

6. MeTo/ bl OCaXIEHUS U COOCAKICHMUSL.

7. MeToJibl 3KCTpaKLUK.

8. IlpsiMass MOTEHIMOMETPHsI U MOTEHIMOMETPUYECKOE THUTPOBAHHE B aHAIU3E

KOMIIOHEHTOB IOYB U CEJIbX03PACTEHUN B arpO(pUTOLIEHO3aX
9. IlpsiMasi KOHIYKTOMETPHUS U KOHJIYKTOMETPUUECKOE TUTPOBAHUE B aHAJIU3E
KOMIIOHEHTOB I0YB U CEJIbX03PACTEHUN B arpO(pUTOLIEHO3aX

10. BonpTamnepomMeTpusi: TEOPETUYECKUE OCHOBBI, KIACCHU(pHUKAIUS METO/OB,
NPUMEHEHHUE B aHAIN3E MTOYB U CEIIbXO3KYIbTYP.

11.Knaccudukanuss METOAOB aHajv3a, OCHOBAaHHBIX Ha HU3MEPEHUU CIIEKTPOB
AIEKTPOMATHUTHOTO U3ITyUEHHUS.

12.CrniekTpbl aTOMOB: OCHOBHBIE ¥ BO30YK/ICHHbBIE COCTOSTHUSI aTOMOB, XapaKTepHU-
CTUKHU CIIEKTPAJIbHBIX JTUHUMH.

13.CrnieKkTpbl MOJIEKYJT: CXEMBI 3JIEKTPOHHBIX YPOBHEHN MOJIEKYJIbI, TOJIHASL SHEPTUS
MOJIEKYJIBI.

14.OcHOBHBIC 3aKOHBI ITOTJIOMICHUS U U3ITyYCHUS.

15.ATOMHO-3MHUCCHUOHHAsl CHIEKTPOCKONMS B aHAIW3€ MOYB , arpOXMMHUYECKUX
CPEJIICTB U CEIbXO03KYJIBTYP

16.AToMHO-a0COpOIIMOHHAS CIIEKTPOCKOMHS B aHAINU3E MOYB , arPOXUMUYECKUX
CPEIICTB U CEIbXO03KYJIbTYP

17.MeTozibl MOJIEKYJIIPHOM ONTUYECKON CIMEKTPOCKONMUHU B aHAJIU3€ MOYB , arpo-
XUMUYECKUX CPEJICTB U CEINbXO3KYIbTYP

18.ITonsTUIHBIN anmapat XxpomaTorpaduu: MOABUAKHAS U HEMOABHKHAS (a3bl.

19.CnocoOb! knaccudukauu XxpoMaTorpagudeckux METOJ0B aHaIM3a. IPUMEHe-
HUE B aHAJIM3E MOYB , ArPOXUMHUYECKUX CPEJICTB U CEIbXO3KYIbTYP

20.TeopeTnueckre OCHOBbI XpOMAaTOrpa(uu: OCHOBHBIE NapaMmeTpbl XpOoMaTo-
IrpaMMBbl, KOJIMYECTBEHHBIE XapAKTEPUCTUKHU Pa3/I€ICHUs, KOHLIETIHS TEOPETH-
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YECKUX TapesoK, KUHETUYEeCKasl TeOpHUsi, pa3pelleHne Kak (pakTop onTuMusa-
MU XpoMaTorpaduyeckoro mnpoiiecca.

21.T'a30Basg xpomarorpadusi: BapuaHTbl, COPOEHTbl U HOCUTEIU. NPUMEHEHHE B
aHaJIKM3€e arpOXUMHYECKUX CPECTB U CENbXO3KYIbTYP

22.KunkoctHas xpomaTtorpadusi U ee BUJbl IPUMEHEHUE B aHAJIU3€ MOYB , arpo-
XUMHUYECKUX CPEJICTB U CEIbXO3KYIbTYP

Bonpocwt ona camocmoamenvrnozo uzyuenus
1. CoBpeMEHHOE COCTOSIHME W TEHACHILIMU PAa3BUTHUS MHCTPYMEHTAJIbHBIX METO-
JIOB aHAJIU3a.
2. DneMeHThl XeMOMETPUKH: 0e33TaJOHHbIE U OTHOCUTENIbHBIE METO/bI aHalIN3a,
AHAJTUTHUYECKUE CUTHAJIBI U IIOMEXH, IOIPELIHOCTH.
3. Ponb MeTon0B pazieneHuss U KOHICHTPUPOBAHUS B MHCTPYMEHTAJIHHOM aHa-
au3e.
4. [ToTeHIMOCTAaTUYECKAsA U TAJIbBAHOCTATUYECKAS! KyJIOHOMETPHSL.
5. [IpumeHeHne B aHAIN3€ 3JIEKTPOrPaBUMETPUH U BHYTPEHHETO 3JIEKTPOJIN3A.
6. Opranuzanus arpoXuMu4eckon ciayxo0sl B Poccun.
7.Ponb ¥ MECTO aHANUTHYECKUX JA0OpaTOpuil B MOJIyYEHUU KayeCTBEHHOU
CEJIbXO3MPOAYKLINU U YIYUIIEHUU TUIOA0POIUS TTOYB.
8. XapakTepuCTUKH CIEKTPAIBbHBIX MPHUOOPOB, CIIOCOOBI MOHOXPOMATHU3AIMUA CBE-
TOBOT'O NIOTOKA, TPUEMHUKH U3TYyUEHUS.
9. Macc-creKTpoMeTpusi, XpOMaTO-MacC-CIIEKTPOMETPHUS B aHAIM3E OOBEKTOB ar-
PONPOMBIIIJIEHHOTO KOMIUIEKCA.
10.ITpenmymiecTBa U OTpaHUYEHUS XPOMATOTpaUIeCcKOro aHaIHM3a. CIIOCOOBI MH-
HUMU3ALHANA TOTPEIIHOCTEN.
11.CnexTpodoTroMeTpruuecKuil aHaIU3 ABYXKOMIIOHEHTHBIX Pa3HOOKPAIIEHHBIX CH-
cteM. OpUTHHAIBHOCTh METOJHUK OTIPEAEICHUS KaX/10T0 KOMIIOHEHTA B OTAEIb-
HOCTH .
12.TeopeTnueckrue OCHOBBI METO/1A MOJIAPUMETPUHN U IPUMEHEHHUE €T0 B aHAIN3E
CaxapHUCThIX BEILLECTB.

3. 5. IIpomexyTouHasi aTTecTalus
KoHTponb 3a ocBoeHneM qUCIUTUINHBI « THCTpYMEHTaNbHBIE METO Bl HCCIIEO-

BaHMID» U OLICHKA 3HAHUI 00YYaIOIIMXCS MPOBOJUTCS B BUJIE YCTHOTO SK3aMEHA.

[TonroroBka oOyd4aromerocst K MPOXOXKICHUIO MPOMEXYTOUYHOM arTecTaluu
OCYUIECTBJISIETCSL B MEPUOJ  MPOBEACHUS JIEKIHM, Ta00paTOpHBIX padOT, 1ETOBOM HI-
pBI, a TAK)KE€ BO BHEAYAUTOPHBIE YaChl B paMKaxX CaMOCTOSITEIbHOU paboThl. Bo Bpems
CaMOCTOSITENIbHOM pabOThl OH IMOJIb3YETCS OCHOBHOM U JIOMOJIHUTENBHOMN JIUTEPATypOH.

- leab mpoBeneHHs] TPOMEKYTOYHOM aTTECTAllMU: OLEHUTh YPOBEHb CHOPMHU-
POBAaHHOCTH AHAJIUTUYECKHUX U HCCIENOBATEIbCKUX HABBIKOB, IMPAKTUYECKOIO U TBOP-
YECKOT'0 MBIIUICHUS,, YMEHUsI OOy4YaroMIMXCSd CaMOCTOATENIbHO KOHCTPYUPOBATH CBOM
3HAHUA B MIPOLECCE PELIECHUS MPAKTUUYECKUX 3a/1a4 U Mpo0JIeM, OPUEHTUPOBATHCS B UH-
(hopMaIlMOHHOM MPOCTPAHCTBE.
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B sKk3amMeHalnOHHBINA OWJIET BXOJAT TEOPETUUYECKUE BOMPOCHI U MPAKTUYECKUE
pacueTHble 3a/1a4M NMpoQeccHoHaNbHON HamnpaBieHHOCTU. Bo BpeMs sk3ameHa oOyda-
FOIMMCS JTOJDKEH J1aTh MOJHBIM Pa3BEPHYTHIM OTBET HA TEOPETUUYECKHUE BONPOCHI, yKa-
3aHHbIE B OWJIETE, PElIUTh 3aJau Npo¢eCCHOHAIBbHONW HampaBieHHOcTH. [Ipenonasa-
TEJIb UMEET NPABO 33J1aBaTh JOIOJHUTEIBHBIE BOIIPOCHI 110 N3y4aeMOW TUCLUIUIMHE.

TemaTnka BOIIPOCOB, BLIHOCUMbBIX HA J3K3aMCH

1. Bunbl ananuza: U30TOIHBIHN, 371€MEHTHBIN, (DYHKIIMOHATBHBIN, MOJIEKYJIAP-
HBIH, BEIIECTBEHHBIN, (pa30BBIM.

2. Macitabbl aHaTUTHYECKUX METOJIOB.

3. [IpencraBUTEILHOCTD MTPOOHI.

4, YerpolictBa U mpubOpsl MPoOO0TOOPA MOYBEHHBIX 00Pa3IIoOB, a TaKkKe 00-
Pa3loB MPUPOIHBIX U aTMOC(HEPHBIX BO/I.

S. MeTtoabl BCKpbITUS TTPOO.

6. MeToapl OCKICHUS U COOCAKICHU.

1. MeToabl 3KCTPaKIIUH.

8. Ilpsamasi MOTEHIIMOMETPHS U MOTCHIIMOMETPUYECKOE TUTPOBAHHUE B aHAIHM3E
KOMITOHEHTOB TIOYB U CEJIbX03PACTEHHI B arpopUTOLIEHO3aX

Q. [IpsiMast KOHIYKTOMETPHS U KOHAYKTOMETPUYECKOE TUTPOBAHUE B AHAJIN3E

KOMIIOHEHTOB IOYB M CEJIbX03PAaCTEHHI B arpoUTOLIEHO3aX
10.  BonbprammepomeTpusi: TEOPETHUYECKHE OCHOBBI, KiacCU(UKaLMs METOOB,
IIPUMEHEHUE B arpOIPOMBIIUIEHHOM KOMILJIEKCE

11. CoBpeMeHHOE COCTOSIHUE U TEHJCHIIMHM Pa3BUTHUS WHCTPYMEHTAJIBHBIX Me-
TOJOB aHAJIN3A.

12.  DneMeHThl XeMOMETPUKH: 0€33TaJIOHHbIE U OTHOCUTEIbHBIE METOMABl aHa-
71323, AaHAJTUTUYECKUE CUTHAIIBI U [IOMEXH, IIOTPEIIHOCTH.

13. Ponp MeTomoB pa3aeneHUs U KOHIEHTPUPOBAHHUS B HMHCTPYMEHTAIHHOM
aHaju3e KOMITIOHEHTOB IOYB M PACTEHHI B arpopUTOLIEHO3aX.

14.  TloTeHmocTaTUyecKasi U raJbBaHOCTATUYECKAsl KYJTOHOMETPHSI.

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

16. Knmaccuduxamnmst METOI0B aHaIn3a, OCHOBAaHHBIX Ha M3MEPEHHUU CIIEKTPOB
ANIEKTPOMATHUTHOTO U3JTyYEHHUS.

17. CnexTpbl aTOMOB: OCHOBHBIE U BO30YK/ICHHBIE COCTOSIHUSI aTOMOB, XapakK-
TEPUCTUKH CIIEKTPAJIbHBIX JTUHUM.

18. ChoexkTpbl MOJEKYJ: CXEMbl 3JIEKTPOHHBIX YPOBHEM MOJIEKYJbI, MOJIHAs
SHEPTUs MOJIEKYJIBI.

19. OcHoOBHbIE 3aKOHBI IOTJIOMICHUS U U3TYyYEHUS.

20. ATOMHO-3MHCCHOHHAsI CHEKTPOCKOIUS B aHAJIN3€ KOMIIOHEHTOB IOYB , ar-
POXMMHYECKHUX CPEACTB U PACTEHUIN CEIbXO03KYJIbTYpP B arpoPpUTOLIEHO3aX

21. AToMHO-aOCcOpOLMOHHAs CHEKTPOCKOMUS B aHAJIM3€ KOMIIOHEHTOB IOYB ,
arpOXMMHYECKUX CPEACTB M PACTEHUN CEIbX03KYJIBTYpP B arpo(puTOLIEHO3aX
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22.  MeTtoasl MOJIEKYJISIPHOW ONMTHYECKOH CIIEKTPOCKONHMU. B aHAIIM3E KOMIIO-
HEHTOB IOYB , arPOXMUMHUYECKUX CPEJCTB U PACTEHUH CENBbXO3KYJIbTYp B arpo@urole-
HO3aX.

23. llonsaTuifHBINA ammapar XxpoMarorpaduu: MOJABMKHAS M HEMOJBIKHAsA (a-
3BI.

24.  CnocoOsl knaccudukanum XxpoMatorpadhuyeckiux METOI0B aHAJIN3A.

25. TeopeTtnueckrue OCHOBBI XpoMaTOrpauu: OCHOBHbIE TApaMeTPbl XpOMaTO-
rpaMMbl, KOJIMYECTBCHHBIE XaPAKTEPUCTHUKU Pa3EICHUs, KOHILEMIHUS TEOPETHUECKUX
TapesioK, KUHETUYeCcKasi Teopus, pa3pelieHrne Kak (pakTop ONTHMH3AIMH XpoMaTorpa-
¢bugeckoro npoiecca.

26. T'a3oBas xpomaTorpadus: BapuaHThl, CODOCHTHI U HOCUTEIH.

27. XKunkoctHas xpomaTtorpadus U €€ BUIbl B aHAIM3E KOMIOHEHTOB MOYB ,
arpOXMMHUYECKUX CPEJICTB U PACTEHUI CENbX03KYIbTYp B arpopuToIieHo3ax

28. XapaKTepUCTUKH CHEKTPAIbHBIX MPUOOPOB, CIIOCOOBI MOHOXPOMATHU3AINH
CBETOBOI'0 OTOKA, IPUEMHUKHU U3ITyYEHUSI.

29. Macc-crieKTpoMeTpHsi, XpoMaTO-Macc-ClIEKTPOMETPHUSI B aHAINU3€ KOMIIO-
HEHTOB TOYB , arPOXUMHUYECKUX CPEJICTB U PACTEHUN CEIbXO3KYJIbTYp B arpodurolie-
HO3aX

30. IIpeumyrmiecTBa U OrpaHUYECHUS] XPOMATOTPAPUIECKOTO aHAIH3A.

[Tpumep 3K3aMeHAIMOHHOTO OHIIeTa!

MuUHHCTEPCTBO CeJILCKOTo Xo3siiicTBa Poccniickoii ®enepanun
®enepanbHOe rocyiapcTBeHHOE 010/1KeTHOe 00pa3oBaTe/IbHOE YUpe:KIeHne
BbICIIEr0 00pa3oBaHUs
«CapaToBckuii rocyiapcTBeHHbli arpapubiii yausepcuretr uMm. H.U.BaBuiosay
Kadenpa «boranuka, XuMHs ¥ IKOJIOTHA»

3K3AMEHAIIMOHHBIN BUWIET Ne 1

JucounimHa: « MHCTPYMEHTAJbHbIE METObI MCCIETI0BAHMIN

1. IlpoucxoxneHrne aTOMHBIX CEKTPOB. XapaKTEPUCTUKU CIEKTPAJIbHBIX JIMHUI- TOJ0XKEHUE B
CIEKTpE, UHTEHCUBHOCTD, ITOJIYIIMPHHA.

2. [TonsiTHEe O MOJBMKHON M HETIOABIDKHOM (Da3ax B Xxpomarorpaduu.

3. Ilpu mnameHHO-(HOTOMETPHUECKOM OTIPEIECIICHUN HATPHSI B TIOYBEHHOH BBITSDKKE OBLIH 3aperu-
CTPUPOBAHBI CJIIETYIOLIUE PE3YJIBTATHI:

OTtcuer 35,5 20,5 39,5
PaccunraiiTe KOHIICHTPAIUIO HATPHUS B UCCIIETYEMOM PacTBOPE MO IPaTyHPOBOYHOMY TpaduKy.

3aB. kadeapoi Cepreesa 1.B.

4. MeToan4yecKkue MaTepuaJibl, ONpeAeJasaOIue Npoueaypbl OHeHUBAHUA 3HAHUIA,
YMEHUIi, HABBIKOB U (MJIN) ONBITA AeATEJIbLHOCTH,
XapaKTepu3ywIuX 3Tanbl GopMHUpoOBaHUA KOMIIETEHIUI

4.1 Ilpouexypnl OllecHNBAHUS 3HAHUI, yMEHUIi, HABBLIKOB
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U (WJIM) ONBITA AeSITeJbHOCTH

KonTpomas pe3ynbTraroB 0Oy4eHUs, 3TaNOB U ypOBHS (POPMHUPOBAHUS KOMIIETEH-
uuii o gucuuiuimHe «MHCTpyMeHTanbHbIe METOABI MCCIIEIOBAHUI) OCYIIECTBIIAECTCS
yepes NPOBEJACHUE TEKYILIErO, BBIXOAHOTO KOHTPOJIEW U KOHTPOJISI CAMOCTOSITENBHOU pa-

OOTBI

@DopMBI TEKYILIETO, TPOMEKYTOUHOTO H UTOTOBOTO KOHTPOJIST pa3padbaThIBalOTCS
kadenpoi ucxoas u3 cnenuGpuKy TMCHUIUIMHBI, U YyTBEPKAAIOTCA Ha 3aceJaHuu Kade-

pBI.

4.2 Kputepum olleHKM 3HAHMd, YMEeHHUI, HABBIKOB U (MJIH) ONBITA I€ATEIbHOCTH,
XapakTepu3y0IuX 3Tanbl (OPMUPOBAHNS KOMIIETEHIUIl B MpoLecce 0CBOCHHS
o0pa3oBaTeyibHOI MPOrPaMMBbI

Onurcanue MKaibl OLICHUBAHUS JTOCTUKEHUSI KOMIIETEHIUNA MO JUCHUILUIMHE MPH-
BeIcHO B Tabiuiie 6.

Tabmuna 6

YpoBeHb
OCBOEGHUS
KOMIICTCH-
017041

OTMeTKa IO ATHOAIFHON CUCTEME
(mpoMekyTo4Hast aTTecTarus )™

Omnucanue

8bICOKUIL

«OTJIIMYHO»

OOyuarouiics OOHapyXHUJl BCECTOpPOHHEE,
cUcTeMaTHYecKoe U II1y0OKoe 3HaHue yuyeo-
HOTO Marepuayia, yMeeT CBOOOJHO BBINOJI-
HATHh 3aJaHus, MPEIyCMOTPEHHBIE IIPO-
IPAMMOM, YCBOWJI OCHOBHYIO JINTEPATypy H
3HAKOM C JOINOJIHUTEIBHON JINTEepaTypoi,
pEKOMEHI0BaHHOW Iporpammoil. Kak mpa-
BIJIO, OOy4YaroIUicsl MNpOSBIsIET TBOpYE-
CKHE CIIOCOOHOCTH B NOHMMAaHUHM, U3JIOXKe-
HUU U UCIOJIb30BAaHUU MaTepualla

oazoenlil

«XOpOouIo»

OOyuarouuiics 0OHapYXHJI MOJIHOE 3HAHUE
y4eOHOro MarepHaia, YCHEIIHO BBIIOJIHSET
NpPeIyCMOTPEHHBIE B TNpOrpaMMe 3aaHus,
YCBOMJI OCHOBHYIO JIUTEPaTypy, PEKOMEH-
JIOBaHHYI0O B TpOTpaMMe, HO HE IMOoKa3all
TBOPUYECKOT'O MOJAX0Aa, HE MCIOIB30BaT JI0-
MOJTHUTEBHYIO JINTEPATYPy.

nopozoeulii

«YAOBJICTBOPHUTECIBHOY

OO6yuaromuiicsi 0OHAPYXWJI 3HAHUSI OCHOB-
HOTO y4yeOHOro Marepuaia B oobeme, HeoO-
XOJMMOM ISl JajbHelIel yueObl U mpe-
cTosimeld paboThl MO Mpodeccuu, CrpaBis-
€Tcs C BBINOJIHEHHEM NPaKTUYECKUX 3aja-
HUH, IPEeIyCMOTPEHHBIX MPOrpaMMOH, 3Ha-
KOM C OCHOBHOW JIMTEpaTypOr, pEKOMEHI0-

20



YpoBeHb OtmeTKa 1o NATHOATILHON CUCTEME Onucanue

OCBOCHMS (mpoMexxyTo4Has aTTecTarys)™®
KOMIIETEH-
y2071
BAHHOW IPOTPaMMOM, AOIYCTHJI IOTPELIHO-
CTH B OTBETE Ha 3K3aMEHE U IIPU BBIIIOJIHE-
HHHM SK3aMEHALMOHHBIX 3aJaHui, HO o0Ja-
JaeT HEOOXOJUMBIMM 3HAHMSAMU JUISL HX
YCTpaHEHUs I0J1 pyKOBOJCTBOM IIperno/jaBa-
TeIs
- «HEYJIOBJIETBOPUTEIBHO OOyuarouuiics 0OHapyX 1 MpoOesbl B 3Ha-

HUSIX OCHOBHOTO y4yeOHOro MaTepuala, J0-
NYCTWJI TNPUHIMIINAIbHBIE OIIMOKM B BBI-
MOJTHEHUU TIPEyCMOTPEHHBIX MPOTrPaMMOi
IPAKTUYECKUX 3aJaHUil, HE MOXKET MPOJ0JI-
XKUTh 00y4YE€HHE UM NPUCTYIUTH K Ipodec-
CHOHAQJIBHOW JIEATENFHOCTH TI0 OKOHYaHHWU
o0OpasoBarenbHON opraHu3anuu 0e3 JOoMoJ-
HUTEJbHBIX 3aHATHH

4.2.1. Kpurepuu OLleHKH YCTHOI'0 OTBETA MPHU TEKyUIeH 1
MPOMEKYTOYHOM aTTecTauuu
ITpu oTBEeTE HAa BONIPOC O0YUAIOLIUIICS 1EMOHCTPUPYET:
- 3HAHMWe: MaTepHasia- TPUHIMINAIBHOIO YCTPOWCTBA COBPEMEHHBIX IMPUOOPOB IS
pPErHCTpallid AHAJIMTUYECKUX CUTHAJIOB B PA3jIMYHBIX METOJAX aHaiu3a, MeEeTpo-
JIOTUYECKHUE XAPAKTEPUCTUKU COBPEMEHHOI'O aHAJIUTHUYECKOrO OO0OpYAOBAaHMS — BOC-
MPOU3BOJUMOCTb, TOYHOCTh, MpeAes OOHapyKEHUsl, OCHOBbl XEMOMETPUKH — COBpE-
MEHHBIE aCHEeKThl OOECHeYeHUs] U KOHTPOJS KauyecTBa MHCTPYMEHTAIBHBIX METOJ0B
aHaJIN3a, a TakKe NIyOOKOe B MOJHOM 00beME 3HAHMe MaTepuaja — —TE€OPETUYECKHE
OCHOBBI COBPEMEHHBIX MHCTPYMEHTAJbHBIX METOJOB HCCIEAOBAHUS I0YB, PACTEHMIA,
arpOXMMMKATOB, CEJIbCKOXO35MCTBEHHON NMPOAYKIIMH, COBPEMEHHOE COCTOSIHUE W TEH-
JEHUUU Pa3BUTHsI MHCTPYMEHTAJIbHBIX METOJOB MCCIIEIOBAaHUSI—aBTOMATU3ALIMsl, MaTe-
MaTu3alus, MUHUATIOPU3ALIKs, Mepexo]] K MHOTOKOMIIOHEHTHOMY aHaJIu3y, CO3JaHue
CEHCOPHBIX YCTPOWCTB, UCUEPIBIBAIOLIME 3HAHUS METOJIUK MPoOooTOOpa U MpoOOmoI-
TOTOBKM OCHOBHBIX OOBEKTOB aHaJIM3a —I10YB, PACTEHUH, arpOXUMHUKATOB, B MOJHOM
o0beMe 3HaeT MPAKTUKH MPUMEHEHUS MaTepuaia, MICUEpIIbIBAIOIIE U MOCIEI0BATEIBHO,
YEeTKO U JJOTUYHO M3JaraeT Marepuai, ObICTPO U OTIUYHO OPUEHTUPYETCS B MaTepHale,
HE 3aTPYIHSETCS C OTBETOM IIPHU BUIOU3MEHEHUH 33]1aHUN;

- yMeHHMe. OO0OCHOBaHHO BbIOMpAaTh WHCTPYMCHTAJIBHBIM METOJ] aHaJiu3a B COOTBET-
CTBHUH C 3aJa4aMi M KOHIICHTpAIIUCH aHaINTa B 00BEKTaX MCCIICAOBAHMUS, €ro arperart-
HBIM COCTOSTHUEM W MAaTPUYHOW OCHOBOMW, YMEET MPOBOJIUTH M3MEPEHUS aHATUTHUEC-
KHX CHUTHAJOB Ha COBPEMEHHOM OOOpPYIOBAaHWU U METPOJIOTHYECKYI0 0O0pabOTKy pe-
3yJIbTaTOB W3MEPCHHM, OIICHWBATh €€ JOCTOBEPHOCTh, TOYHOCThH, MPABHILHOCTB, a
Takke C(HOPMHUPOBAHHOE YMEHHE — OCYIIECTBIATH MPOO0OTOOP M MPOOOIOTOTOBKY
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aHaJIUTa B COOTBETCTBUU C TPEOOBAHHUAMU MHCTPYMEHTAJIBHOIO METOAA U KOHKPETHOU
METOJUKN aHalu3a, yMEeT B MOJIHOM O0BbEME MPOBOJIUTH IKCIEPUMEHTANIbHbIE HCCIIe-
JIOBAHUS MOYBEHHBIX M PACTUTEJIBHBIX 00pa3LOB, arpOXUMHUYECKUX CPEJCTB HA COBpE-
MEHHOM O0OpYy/I0BaHUU U NPUHUMATh HA OCHOBE aHAJIN3a PE3yJIbTaTOB U3MEPEHUH CO-
UAaJIbHO 3HAYMMBIC PELICHUS 0 YIYUYLICHUIO IJIOJOPOJAMS ITOYB, ONTUMHU3ALANA ITHTA-
HUS U TOBBIIIEHUS NPOAYKTUBHOCTH U KauecTBa arpo(pUTOIEHO30B, C yUETOM OXPAaHBI
MIPUPOJIBI;

- BJIajleHHe HABBIKAMM: YTCHUS U OLCHKU JaHHBIX / pe3yJbTaTOB / TOKYMEHTOB / CBe-
AeHui / nH(OPMALIUK —yCIIEITHOE M CHCTEMHOE BJIaZIeHHE OCHOBAMHM MPUHIIMITHATEHBIX
YCTPOMCTB COBPEMEHHBIX aHAIMTUYECKUX MPUOOPOB, CIIOCOOAMHU PETUCTPALIUU aHAIIU-
TUYECKUX CHUTHAJIOB HAa COBPEMEHHOM OOOPYAOBAaHMHU, BJA/ICET METOJAMKAMHU XEMOMET-
PUKHU JIs1 0OpabOTKHU pe3yabTaTOB U3MEPEHHI, OIIEHKU WX JOCTOBEPHOCTH U OOecreue-
HUSl KauecTBa pe3yJbTaTOB aHAM3a, a TaKKe BJjaJeeT HaBbIKaMu MpobooTOopa u
IpoOONOATOTOBKM 00pa3lioB MOYB U CEIbCKOXO3SIICTBEHHBIX PACTEHUM, arpoXUMHKa-
TOB, CIIOCOOAMHU YNPaBIEHUSI XMMHUYECKUX PEAKIMM U MPOLECCOB, JEKAUUX B OCHOBE
MHCTPYMEHTAJIBHBIX METOJIOB aHAJIN3a JIS OJIYYEHUs] MAKCHUMaJIbHOTO BBIXO/A AHAJIH-
TUYECKOU (HOPMBI OIpeNEIsIEMbIX KOMIIOHEHTOB, B MOJHOM 00OBbEME BIaJIE€T MHCTPY-
MEHTAJIBHBIMU METOJAMU HCCIIEIOBAHNS ITOYBEHHOIO INIOAOPOAUA U MPOAYKIMOHHOIO
npouecca arpouToIeHO30B.

**%

Kpurtepun onenku

OTJINYHO 00yYaroImuics IEMOHCTPUPYET:

- 3HAHMe: MaTepuajla- NPUHLUIHAIBHOTO YCTPONCTBA COBPEMEHHBIX
puOOPOB /JIs1 PETUCTPALIMM AHAJTUTUYECKUX CUTHAJIOB B PA3JIMYHBIX Me-
TOJAX aHaJHM3a, METPOJOTMYECKHE XapaKTEPUCTUKH COBPEMEHHOIO aHa-
JUTUYECKOI0 000pYJOBAHUSA — BOCIPOU3BOAMMOCTb, TOYHOCTb, MpEel
oOHapy>KeHHsI, OCHOBbl XEMOMETPHKU — COBPEMEHHBIE acleKThl obecrie-
YCHUSA W KOHTPOJIA Ka4€CTBa HMHCTPYMCHTAJIbHBIX METOJOB aHAIM3a, a
TaKXke Iiy0okoe 3HaHHME MaTepHuaja — —TeOpPEeTUYEeCKHE OCHOBBI COBpE-
MCHHBIX HHCTPYMCHTAJIBbHBIX MCTOJOB HCCICIOBAaHHUA IIOYB, paCTeHHﬁ,
arpoOXMMHKATOB, CEIbCKOXO3SHCTBEHHON MPOIYKIMH, COBPEMEHHOE CO-
CTOAHUC U TCHACHIHU PAa3BUTHUA MHCTPYMCECHTAJIBHBIX METOA0OB HCCIICAO-
BaHUS—aBTOMAaTHU3allMs, MaTeMaTHU3allus, MUHUATIOpU3alUs, MEepexol K
MHOTOKOMIIOHEHTHOMY aHaJM3y, CO3JaHUE CEHCOPHBIX YCTPOMCTB, MC-
YepIbIBalOIINe 3HAHUS METOJUK IMpoO00oTOOpa M MpoOONOArOTOBKH OC-
HOBHBIX OOBEKTOB aHaJM3a —I104B, PACTEHUH, arpOXMMHUKATOB, B MTOJTHOM
00BEME 3HAET MPAaKTUKHU NPUMCHCHHUA MaTCpHraia, HCUCPIbIBAIOIIC U 110~
CJIeZIOBAaTENbHO, YETKO U JIOTMYHO M3JIaraeT Marepuai, XOpoulo OpUeHTH-
pyeTcda B Marepualie, He 3aTPYIHSAETCS C OTBETOM IPU BUJIOU3ZMEHEHUU
3aJaHuN,

- yMeHue 000CHOBAHHO BbIOMpAaTh MHCTPYMEHTAIbHBIN METOJ aHaju3a B
COOTBETCTBHH C 3ajJa4aMH M KOHI[EHTpAIMel aHaIuTa B 00bEeKTax Uccie-
JIOBaHUs, €r0 arperaTHbIM COCTOSSHUEM W MaTPUYHOH OCHOBOMW, yMeeT
IPOBOANUTE UBMCPEHUA AHAIIUTUYCCKUX CUTHAJIOB Ha COBPEMCHHOM 000-
PYJIOBaHUU M METPOJIOTMYECKYI0 00pabOTKY pe3y/bTaTOB H3MEpPEHHIA,
OLIEHUBATh €€ JIOCTOBEPHOCTh, TOYHOCTH, MPABHILHOCTH , a TaKKe
c(hOpMHUPOBAHHOE YMEHHE — OCYIIECTBIATH MPOOOOTOOP U MPOoOOMOATr0-
TOBKY aHaJIiTa B COOTBCTCTBHHU C Tpe6OBaHI/I$IMI/I WHCTPYMCHTAJIBHOT'O
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METOAa ¥ KOHKPETHOW METOJUKH aHaliHu3a, YMEeT B MOJHOM oObeMe
MPOBOJNTh JKCIIEPUMEHTAIbHBIC WCCIICOBAHUS IMOYBEHHBIX W PaCTHU-
TEJIHBIX 00Pa3IOB, arpPOXUMHUYECKUX CPEJICTB HA COBPEMEHHOM 000pY-
JIOBaHWH MPUHUMATh HA OCHOBE aHAIN3a Pe3yJIbTaTOB U3MEPEHUI COIU-
QJIbHO 3HAYMMBIC PEIICHUS 0 YIYYIICHUIO TUIOJOPOIUS TIOYB, ONTHMH-
3alMd TTUTAHWUS W TOBBIMICHUS] TPOJAYKTUBHOCTH W KadecTBa arpoduro-
IIEHO30B, C YYETOM OXPaHbI PUPOJIHI ;

- YCIICUTHOE W CUCTEMHOC BJIaJleHHe HABBIKAMHU UYTCHHS W OIECHKU JIaH-
HBIX / pe3ylbTaTOB / TOKYMEHTOB / CBeJleHU / nH(pOpMaluu OCHOBaMU
MPUHIMITHATBHBIX YCTPOHUCTB COBPEMEHHBIX AHAIMTUYECKUX MPHOOPOB,
croco0amMH PErHCTpaliy aHATUTUYECKUX CUTHAJIOB HAa COBPEMEHHOM
000py/IOBaHUH, BIIAJICET METOIUKAMHI XEMOMETPHKH JUIsl 00paboTKU pe-
3yJIbTATOB U3MEPEHH, OLIEHKU MX JIOCTOBEPHOCTH U OOECIICYCHUS Kayue-
CTBa pPe3yJbTATOB aHAIM3a, a TAKXKe BIAJeeT HaBbIKaMU MpoOooTOOpa 1
MPOOONIOTOTOBKA 0OpA3IOB MOYB U CEIbCKOXO3IWCTBEHHBIX PACTEHUIH,
arpoOXMMHUKATOB, CIIOCOOAMU YIIPABICHHUS XUMHUYECKHX PEAKIM U MPO-
[IECCOB, JISKAIIUX B OCHOBE MHCTPYMEHTAJIBHBIX METOJIOB aHAJIM3a JJIs
MOJIYYCHUST MAaKCUMAIBHOTO BBIXOJIa aHATUTUICCKOU (DOPMBI OIpeIers-
€MBIX KOMIIOHCHTOB, B TIOJHOM OOBEME BIIAJICET WHCTPYMEHTAIbHBIMU
METOJIaMU HCCIICOBAHUS MMOYBEHHOTO TUIOJOPOAMS M MPOTYKIIHOHHOTO
nporiecca arpoUTOIECHO30B

XOpo1I0

oOydJarouuics 1eMOHCTPUPYET:

- 3HAHHWe MaTepuaia B IIEJIOM YCICUIHOE, HO COJepIKallee OTICIbHBIC
(1-2) morpemHOCTH — MPUHIUIHUAIBHBIE YCTPOHCTBA COBPEMEHHBIX
npuOOPOB ISl PETUCTPAIMH AHATUTHUYCCKUX CHUTHAJIOB B Pa3iIMYHBIX
METOJIaX aHAJIN3a, METPOJIOTHUECKHE XaPaKTEPHUCTUKU COBPEMEHHOTO
AHAJTUTHYECKOTO O0OPYAOBaHUS — BOCHPOM3BOJUMOCTh, TOYHOCTD,
npezesn OOHapYXEHHUsI, OCHOBbI XEMOMETPUKH — COBPEMECHHBIC acIieK-
Thl OOECIIEYCHUSI U KOHTPOJII Ka4eCTBAa MHCTPYMEHTAJIbHBIX METOJIOB
aHayM3a, a TaK)Ke JOCTaTOYHO IMIOJHOE 3HaHWE Marepuana — —
TEOPETUYECKHE OCHOBBI COBPEMEHHBIX HMHCTPYMEHTAJIBHBIX METOJ/IOB
UCCIICIOBaHMS MTOYB, PACTCHUMN, arpOXUMHUKATOB, CEITbCKOXO03SHCTBEH-
HOM MPOJIYKIIMU, COBPEMEHHOE COCTOSIHUE M TCHICHIMH Pa3BUTHUS WH-
CTPYMEHTAJILHBIX METOJIOB HCCJICIOBaHUS —aBTOMAaTH3AIlHsl, MaTeMa-
TU3aIUs], MUHUATIOPU3aIHS, TIePexXo0]l K MHOTOKOMITOHEHTHOMY aHaJIH-
3y, CO3[JaHNE CEHCOPHBIX YCTPOMCTB, XOPOIINE 3HAHUS METOJHK IMPO-
600TOOpa M TPOOOMOATOTOBKM OCHOBHBIX OOBEKTOB aHaIM3a —II0YB,
pacTeHu, arpOXUMHUKATOB, 00BEKTOB OKPYXKAIOLICH CPelIbl, MPAKTHKH
NPUMEHEHHs MaTepuaia JOCTaTOYHO TOJHO 3HAET MaTepuall, HO J0-
nmyckaert 1-2 morpemHocTy,

- YMeHHe B J0CTATOYHOH cTenmeHH OOOCHOBAaHHO BHIOMpPATh MHCTPY-
MEHTaJbHBI METOJ] aHajHM3a B COOTBETCTBHH C 3aJladyaMU U KOHILIEHTpa-
[Uel aHanuTa B 00bEKTaX MCCIEIOBAHMUS, €TO arperaTHbIM COCTOSTHUEM U
MaTPUYHOM OCHOBOH, yMEET MPOBOJUTH U3MEPEHUSI aHAIUTUYECKUX CHUT-
HaJOB Ha COBPEMEHHOM O0OPYIOBAHUU U METPOJIOTMUYECKYI0 00pabOTKy
pe3yabTaTOB HM3MEpPEHHH, OLEHUBATh €€ JOCTOBEPHOCTh, TOUHOCT, Mpa-
BUJIBHOCTh, a TaKke C(HOPMHUPOBAHHOE B XOpOIIeM 00beMe YMEHHE —
OCYIIECTBIATh MPOOOOTOOP M MPOOOMOATOTOBKY aHalIMTa B COOTBET-
CTBUU C TpeOOBaHUSIMHU MHCTPYMEHTAJIbLHOTO METOAAa M KOHKPETHON Me-
TOJIUKU aHaJIM3a, yMEET B MOJHOM 00beMe MPOBOJUTH SKCIIEPUMEHTAIb-
HBIC UCCIICAOBAHUA ITIOUBCHHEBIX U PAaCTUTCIBHBIX 06pa311013, arpoxuMmn4c-
CKHX CpEJICTB Ha COBPEMEHHOM OOOpYJOBaHUHM NMPUHUMATh HAa OCHOBE
aHaM3a Pe3yJIbTaTOB HM3MEPEHHH COIMAIbHO 3HAYMMBIC PEIICHUs MO
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YIAYULIEHUIO TJI0JOPOJUS IMOYB, ONTUMHU3ALMU MUTAHUS U TMOBBILICHUS
MPOIYKTHBHOCTH U Ka4eCcTBa arpo(pUTOIIEHO30B, C yYETOM OXpaHbI MPHU-
POJIbl, OTHAKO coBepiIaeT 1-2 MOrpemHoCcTH, KOTOPbIe YMEET CaMOCTOs-
TENHHO HCIPABUTH IO YKA3AHUIO MMPETIO/IaBaATENS,

- B LIEJIOM YCIICIIHOE, HO CO/eprKalllee OTAeNIbHbIE MPoOesbl WIH COMpO-
BOJK/IAIOIIIEECs] OTJCIbHBIMU OInOKamu(1-2) BIajieHne HABbIKAMM YTe-
HUS ¥ OIICHKH JIAHHBIX / pe3yJIbTAaTOB / JOKYMEHTOB / cBeieHUH / HHGOP-
MaIllii - OCHOBAaMH TPUHIIUITHAIBHBIX YCTPOWCTB COBPEMEHHBIX aHAJIU-
TUYECKUX MPUOOPOB, CIIOCOOAMU PETUCTPALIMH AHATUTUYECKUX CUTHAJIOB
Ha COBpEMEHHOM O00OPYJOBAaHHUHM, BIAJEET B JIOCTATOYHO MOJHOM 00BE-
M€ METOJMKaMU XEeMOMETPUKH JIIsl 00pabOTKH pe3ysIbTaTOB U3MEPEHUI,
OIICHKH WX JJOCTOBEPHOCTH M OOECTICUCHUsI KaueCTBa Pe3yIbTaTOB aHAU-
3a, a TaKXke BJIaJIeeT HaBbIKaMU MPo000TOOpa 1 MPOOONOATOTOBKU 00-
Pa3LoB II0YB U CEJILCKOXO35MCTBEHHBIX PACTEHUN, arpOXUMUKATOB, CIIO-
co0aMu ymnpaBiIeHUS XUMHUUECKUX PEaKIUil U MPOLIECCOB, JIEKAIIUX B OC-
HOBE HWHCTPYMEHTAJIBHBIX METOJOB aHalW3a ISl MOJNyYeHUS MAaKCHU-
MaJbHOI'O BBIXOJIa aHAIMTUYECKON (DOPMBI OnpeieNieMbIX KOMIIOHEHTOB,
B XOpoIIeM O0BEeMEe BIIAJICET HHCTPYMEHTATBHBIMU METOJAMH HCCIIE0-
BaHUS TOYBEHHOTO TUIOJAOPOIUS M MPOAYKIIMOHHOTO Mpolecca arpopu-
TOIICHO30B

Ya0BJE€TBOPUTECJIBHO

oOyJaronuicst AeMOHCTPUPYET:

- 3HAHUA TOJHKO OCHOBHOI'O MaTepHaia, HO HE 3HAET JIETAJICH, JOMyCKa-
€T HETOYHOCTH B (OPMYIUPOBKAX, HAPYIIAET JIOTUYECKYIO IMOCIEI0Ba-
TEBPHOCTh B U3JIOKEHUHM MPOTPAMMHOTO MaTepuasa; OO0yJarolIuics Jie-
MOHCTPHUPYET HE IMOJIHbIC 3HAHUS NMPUHLUMUIIUAIBHOTO YCTPONCTBA COBpE-
MEHHBIX TPHOOPOB ISl PETHCTPALMM AHATUTUYECKUX CUTHAJIOB B Pas-
JIMYHBIX METOJIaX aHaJIh3a, METPOJOTMYECKHE XapaKTEPUCTHUKU COBpE-
MEHHOT'O aHAJUTHYECKOTO OO0OpYHAOBaHUS — BOCHPOU3BOAMMOCTH, TOY-
HOCTB, Tpefesn OOHapyXeHHUsI, OCHOBBI XEMOMETPUKH — COBPEMEHHBIC
aCTeKThl 00ecreueHus U KOHTPOJSl KaueCTBAa MHCTPYMEHTAIbHBIX METO-
JIOB aHalIM3a a Takke (parMeHTapHble 3HAHME Marepuaga —  —
TEOPETUUYECKUE OCHOBBI COBPEMEHHBIX MHCTPYMEHTAJIBHBIX METOJOB HC-
CIEAOBaHUs TOYB, PACTEHUM, arpOXMMHKATOB, CEIbCKOXO3MCTBEHHOU
MPOAYKILIUH, COBPEMEHHOE COCTOSIHUE W TEHIACHLUMHU Pa3BUTHUS UHCTPY-
MEHTAJbHEIX METOJIOB HCCJICIOBaHUSI—aBTOMATH3AIMs, MaTeMaTH3aIlHs,
MHHUATIOPU3ALMS, IEPEX0]] K MHOTOKOMIIOHEHTHOMY aHaJIU3y, CO3JaHuE
CEHCOPHBIX YCTPOICTB, HCUEPIBIBAIOIINE 3HAHUS METOJUK MPpoOooTOOpa
¥ TTpOoOOTIOATOTOBKM OCHOBHBIX OOBEKTOB aHaIW3a —I0YB, PACTEHUH, ar-
POXMMHKATOB, OTPAaHUYECHHBIC 3HAHUSI MPAKTUKU MPUMEHEHHUs MaTepHa-
J1a, IOMyCKaeT MpH OTBeTe 3-4 OIIMOKH.

- HE CHUCTEMHOE YyMeHHe BBIOMpPATh MHCTPYMEHTAIBHBIN METOJl aHalln3a
B COOTBETCTBHUHM C 3aJadyaMU W KOHIICHTpAllMeW aHaUTa B OOBEKTAX HC-
CJIIEZOBAHUsI, €0 arperaTHbIM COCTOSSHUEM U MaTPUYHOW OCHOBOM, YMEET
B HEJOCTATOYHOW CTENEHU MPOBOJIUTH WU3MEPEHHS] aHATUTUYECKUX CHUT-
HaJIOB Ha COBPEMEHHOM OOOPYIOBAHUU U METPOJIOTHUECKYIO 00pabOTKy
pe3yJIbTaTOB HM3MEPEHUH, OLIEHUBATH €€ JIOCTOBEPHOCTh, TOYHOCTh, TIpa-
BUJILHOCTb, ()parMEHTapHOE YMEHUE — OCYIIECTBIATH MPoO0OTOOp U
MpoOOMOATOTOBKY aHAJIWTa B COOTBETCTBHHM C TPEOOBAaHUSIMH HHCTPY-
MEHTAJIBHOI'0 METO/JA U KOHKPETHOW METOJAUKHA aHaIu3a, a TAKXKE HE CU-
CTEMHOE€ YMEHHE — MPOBOJUTH SKCIHEPUMEHTAIbHBIE HCCIIEIOBAHUSA
MOYBEHHBIX M PACTUTENLHBIX O0paslloB, arpOXMMHUYECKUX CPEJCTB Ha
COBpPEMEHHOM 000pYI0OBaHWHU, MPUHUMAET HA OCHOBE aHAJIN3a pe3ysbTa-
TOB M3MEPEHUN COLMAIBHO 3HAYUMBIE PEIICHUS M0 YIYUYIIECHHUIO IUIOH0-
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pPOIHS TTOYB, ONTHMHU3AIUHN MTUTAHUS W TIOBBINICHUS MPOAYKTUBHOCTH U
Ka4yecTBa arpo(HTOLIEHO30B, C Y4€TOM OXpaHbl MPUPOJBI, JOIMYCKAcT
MpH 3TOM 2-4 TIOTPEITHOCTH, KOTOPhIE HE yMEEeT UCTIPAaBUTh 0€3 TOMOIIN
IpernoaaBaTels.

- He CHCTeMHOe BJIaJleHHe HABBIKAMM YTCHUS M OIICHKH JaHHBIX / pe-
3ylbTaTOB / JOKYMEHTOB / CBEICHHUU / OCHOBAMHU MPUHIMITHATHHBIX
YCTPONCTB COBPEMEHHBIX aHAJTMUTHUYECKHX MPUOOPOB, CIIOCOOAMH pErH-
CTpallM¥ aHAIMTUYECKUX CHTHAJIOB HAa COBPEMEHHOM O00OpYIOBaHHH,
BJIQJICET METOJMKAMU XEMOMETPHKH il 00pabOTKH pe3yabTaToOB HU3Me-
PCHUI, OLICHKU MX JIOCTOBEPHOCTH M 00ECIICUEHHsI KauecTBa Pe3yJbTaTOB
aHaliM3a, a TaKXe BIIAJICET B OTPaHUYCHHOM 00beME HaBBIKAMU IMPOOO-
oTOopa U MPOOONOIrOTOBKM OOPA3IOB MOYB M CEIbCKOXO3SHCTBCHHBIX
pacTeHuii, arpoXMMHKATOB, CIIOCOOAMU YIPABICHHUS XMMHUYECKHX PeaK-
LU U IPOIIECCOB, JISKAIIUX B OCHOBE HHCTPYMEHTAJIbHBIX METOJIOB aHa-
7M3a JUIS TIOJIYYEeHUsT MaKCHUMAaJbHOTO BBIXOJA aHAUTHYECKOW (OPMBI
OIpeICISIEMBbIX KOMIIOHEHTOB, (PparMEeHTapHO BIaJIeeT MHCTPYMEHTAb-
HBIMH METOJIAMH HCCJICIOBAHUS TOYBEHHOTO TUIOJIOPOIUS U MPOIAYKIIH-
OHHOTO TIpolecca arpoUTOIEHO30B, Homyckaer 3-4 ommoOku, cradbo
BJIQJICCT MATCPUAIIOM .

HECYAOBJIETBOPUTECIILHO

oOyyJaromuics:

- He 3HAeT 3HAYMTEIBHOW YacTH MPOTPAMMHOTO MaTepuaa, IIoXo OpH-
CHTHUPYCTCA B MaTCprajIC — NMPHUHIUIINAIBbHBIC YCTpOfICTBa COBPECMCHHBIX
npuOOPOB ISl PETUCTPAIMY aHATTMTUYECKUX CUTHAJIOB B PA3IIMYHBIX Me-
TOJAX aHaJM3a, METPOJOTMYECKHE XapaKTEPUCTUKH COBPEMEHHOI'O aHa-
JUTUYECKOTO 00OPYIOBaHUS — BOCIIPOM3BOIUMOCTH, TOYHOCTH, MpPEAET
OOHapy>XeHHsI, OCHOBBI XEMOMETPUKU — COBPEMEHHBIE aCIEeKThI obecre-
YCHHUA W KOHTPOJIA KadueCTBAa MHCTPYMCHTAJIbHBIX MCTOAOB aHalin3a, HE
3HAeT MaTepuaja — —TEOPETUYECKHE OCHOBBI COBPEMEHHBIX HHCTPYMEH-
TaJIbHBIX METOAO0B UCCIICAOBAaHUS I10YB, paCTeHI/If/'I, arpOXMMHKATOB, CCJIb-
CKOXO3SHCTBEHHOH NPOAYKIIMU, COBPEMEHHOE COCTOSHHE W TEH/CHIINU
Pa3sBUTHUA UHCTPYMCHTAJIBHBIX MCETOAOB HCCICOOBaHHUA—aBTOMATHU3allUA,
MaréMaruianusia, MHUHHUATIOpusanusa, Inepexol K MHOTOKOMIIOHCHTHOMY
aHaJM3y, CO3JaHNEe CEHCOPHBIX YCTPOUCTB, UCUEPIIBIBAIOIINE 3HAHUS Me-
TOJIMK IP0o600TOOpa U MPOOONOATOTOBKH OCHOBHBIX OOBEKTOB aHAIU3a —
MIOYB, PACTEHUH, arpOXUMHUKATOB, HE 3HAET MPAKTUKH NMPUMEHEHHs Ma-
Tepuana 1 JIOIyCKaeT CyIECTBEHHbIE OLINOKH,

- He yMeeT OOOCHOBAaHHO BBIOMPATh MHCTPYMEHTAJIbHBIM METO/I aHaJIM3a
B COOTBETCTBUU C 3a/ladyaMU M KOHILIEHTpalMel aHaluTa B 00bEKTax HC-
CJIEIOBAHMUSI, €T0 arperaTHbIM COCTOSTHUEM M MaTPUYHON OCHOBOH, yMEET
MIPOBOJIUTh U3MEPEHMS aHAIMTUYECKUX CUTHAJIOB Ha COBPEMEHHOM 000-
PYIOBaHUM M METPOJIOTMYECKYI0 00pabOTKy pe3yibTaToB H3MEPEHUH,
OLIEHUBATh €€ JIOCTOBEPHOCTh, TOYHOCTb, IPABUIBHOCTb, HE CHOPMUPO-
BAaHHO YMEHHME — OCYIIECTBIATh TPOOOOTOOp M MPOOONOATOTOBKY aHa-
JUTa B COOTBETCTBUHU C TPEOOBAaHMSIMU HHCTPYMEHTAIBHOTO METOJA U
KOHKpPETHOW METOJMKH aHallu3a, He yMEeT B IIOJTHOM 00beMe NMPOBOIUTH
HKCHEPUMEHTAIbHbBIE UCCIIEI0OBAaHNS TIOYBEHHBIX U PACTUTENBHBIX 00pa3-
1I0B, 0OBEKTOB OKPY’KaIOLIEl Cpellbl, arpOXUMHUYECKUX CPEJCTB Ha CO-
BPEMEHHOM 00OpY/IOBaHUM, HEYBEPEHHO, C OOJNBIIMMU 3aTPYAHEHUSIMHU
MPUHUMAET Ha OCHOBE aHaJIM3a Pe3yJbTaTOB U3MEPEHHI COLMaIbHO 3Ha-
YUMBIE PEIICHUs N0 YIYUYLIEHHUIO IJI0JOPOJAUs MOYB, ONTUMHU3ALUU IH-
TaHUS W MOBBIIEHUS MPOAYKTUBHOCTH M KauyecTBa arpouUTOLIEHO30B, C
YYETOM OXpaHbl MPUPOJBI, OOJBIIMHCTBO 33JaHUM, MPEIYCMOTPEHHBIX
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MPOrpamMMO¥ TUCIMITIIMHEI, HE BBITIOJHEHO, HE 3HACT MaTepHrasa

- HEe BJIaJgeeT HABbIKAMU UTCHHUS U OLUCHKHU HAHHBIX / PE3yIbTAaTOB / 0-
KYMEHTOB / cBeleHUi / WH(OpMAIMM - OCHOBAMHU MPHUHITUITHATBHBIX
YCTPONCTB COBPEMEHHBIX AHAJUTUYECKHX MPUOOPOB, CIIOCOOAMH peru-
CTpallii aHAIMTHYECKUX CUTHAJIOB HAa COBPEMEHHOM OOOpYJIOBaHUH,
BIIQJICET METOJMKAMH XEMOMETPUKH I 00paOOTKH Pe3yabTaTOB M3Me-
PCHHIA, OLIEHKU UX JJOCTOBEPHOCTH U 0OECIICUCHHSI KaueCTBa Pe3ybTaToOB
aHaJM3a , a TaKXKEH HEe BJIAJICET HAaBBIKAMU MPOO00TOOpa U MpoOOIoI-
TOTOBKM OOpa3IOB MOYB U CEIbCKOXO3SHCTBEHHBIX PACTECHHM, arpoxu-
MHUKAaTOB,HE BJIAZICET CIOCO0aMM YNPABICHUS XUMHYECKUX PEaKIHid U
MPOIIECCOB, JISKAINX B OCHOBE MHCTPYMCHTAIBHBIX METOJIOB aHaIHM3a
JUTSL TIOTYYCHUST MAaKCHMAaJIbHOTO BBIXOJIa aHAIUTUYECKOUW (POpMBI ompe-
JENSIEMBIX KOMIIOHCHTOB, HE BIIAJICET MHCTPYMCHTAIBHBIMH METOJIaMHU
WCCIICIOBAaHMS TIOYBEHHOTO IUIONOPOJUS W MPOAYKIMOHHOTO TIpolecca
arpo(MTOIEHO30B, HE BJIAJICET MATCPUAIIOM JUCIUTUINHBL

4.2.2. Kputepun o1leHKH BBITIOJTHEHHUSI TECTOBBIX 3aJaHU I
[Ipu BBITIOTHEHNUH TECTOBBIX 3aIaHUI 00YyYaIOIIHICS JEMOHCTPUPYET:

- 3HAHMSI. MaTepuajia- MPUHIUITHAIBHOTO yYCTPONCTBA COBPEMEHHBIX IMPUOOPOB IS
PETHCTpAallUd AHAIUTUYCCKAX CUTHAJIOB B PA3JMYHBIX METOJAX aHajau3a, MeTpo-
JIOTUYECKUE XAPAKTEPUCTUKU COBPEMEHHOI'O aHAJIUTHYECKOTO OO0OpYJOBaHMS — BOC-
MIPOU3BOANUMOCTb, TOUHOCTH, Mpeaed OOHAPYKEHHs, OCHOBBI XEMOMETPUKU — COBpE-
MEHHBIE aCIHEKThl OOECIeYeHUs W KOHTPOJS KadyecTBa WHCTPYMEHTAIBHBIX METOJIOB
aHaiM3a , a TakkKe rIyOOKOe 3HAaHHME MaTepualia — —TEOPETUUYECKUE OCHOBBI COBPEMEH-
HBIX MHCTPYMEHTAJIbHBIX METOJOB HCCIICIOBAHUS IOYB, PACTCHHI, arpoOXWMHKATOB,
CEJILCKOXO3SIMCTBEHHON MPOAYKIIMH, COBPEMEHHOE COCTOSIHHE W TEHJCHIIMHM Pa3BUTHS
MHCTPYMEHTAJIbHBIX METOJOB HUCCIIEOBaHUSI—aBTOMATH3AIMs, MaTEMaTU3allMsl, MUHHA-
TIOpU3aIus, TEepexoa K MHOTOKOMIIOHGHTHOMY aHalIHW3y, CO3/IaHHE CEHCOPHBIX
YCTPOMCTB, UCUEPIBIBAIOLIME 3HAHUS METOAMUK MPoO00TOOpa M MpOOOMOATOTOBKU OC-
HOBHBIX O0OBEKTOB aHAIM3a —TI0YB, PACTEHUH, arPOXUMHUKATOB, TTTyOOKHE CUCTEMaTHYC-
CKH€ 3HaHUWS TPaKTUKU MPUMEHEHUS MaTepHuaia, OCHOBHBIC (DOPMYJIBI PacyeTOB, YTO
MO3BOJISIET OBICTPO U C BHICOKUM Kaue€CTBOM BBITIOJHUTH TECTOBBIC 3a/IaHMS,

-yMeHHusi OOOCHOBaHHO BHIOMpPATh MHCTPYMEHTAJIbHBIM METOJ aHajdu3a B COOTBET-
CTBUU C 33JlauaMM W KOHIICHTpAIIMEH aHaIuTa B 0OBEKTaX MCCIEAOBAHMS, €T0 arperat-
HBIM COCTOSTHUEM M MaTPUYHOM OCHOBOW, YMEET MPOBOJUTH M3MEPEHUs aHATUTHYEC-
KX CUTHAJOB Ha COBPEMEHHOM OOOpPYIOBAaHMHM M METPOJOTHUYECKYI0 00paboOTKy pe-
3yJIbTaTOB HM3MEPEHUH, OIICHUBATH €€ JOCTOBEPHOCTh, TOUHOCTH, MPABUIBLHOCTH, a
Takke CHOPMUPOBAHHOE YMEHHE — OCYIIECTBIISTh MPOOOOTOOP U MPOOOMOATOTOBKY
aHaJINTa B COOTBETCTBUU C TPEOOBAHUSIMH MHCTPYMEHTAJIHLHOTO METOJA U KOHKPETHON
METOJWKH aHaJIn3a, YMEeT B TOJJHOM 00beMe MPOBOJUTH IKCIIEPUMEHTAILHBIC HCCIIe-
JIOBaHUS TTOYBCHHBIX W PACTUTEIBHBIX 00pa3IoB, arpOXUMHUYECKUX CPEJICTB Ha COBpE-
MEHHOM 00O0pYyIOBaHMH NIPHHUMATh Ha OCHOBE aHAJIN3a PE3YJIbTATOB U3MEPEHUN COITH-
aJIbHO 3HAYMMBIC PEIICHUS IO YIYYIICHUIO TLIOA0POINS MTOYB, ONTHMU3AIUN TTUTAHUS
Y TIOBBITIICHUS MMPOTYKTHBHOCTH M Ka4yecTBa arpo()UTOIEHO30B C yUETOM OXpaHbI MPH-
pOJIbI ; YMEHHE OBICTPO , B TIOJIHOM 00bEeMe, KaueCTBEHHO BBITIOJIHITH TECTOBBIC 3a]1a-
HUS,
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- BJIaJIeHHe HABBIKAMHU: YTCHUS U OLEHKH JaHHBIX / pe3yJbTaTOB / TOKYMEHTOB / CBe-
neHudt / nHGopMalKi - OCHOBAaMHU NMPUHIIMIHAIBHBIX YCTPOMCTB COBPEMEHHbBIX aHAIIM-
TUYECKUX TpUOOPOB, CIOCOOAMU PETUCTpPAlMU AHAIUTUYECKUX CUTHAJIOB Ha COBpeE-
MEHHOM OOOpYJOBaHWM, BIAJCET HABBIKAMHU HMCIOJIb30BAHUS METOJUK XEMOMETPUKHU
Uist 00pabOTKU Pe3yIbTaTOB M3MEPEHUM, OLIEHKH UX JIOCTOBEPHOCTH M OOECreYeHUs
KauecTBa pe3yJIbTaTOB aHaIM3a, a TaKXe BJAJIeeT HaBbIKaMH TP0oO00TOOpa U Mpodo-
MOATOTOBKKA  00pa3lOB MOYB U CEIbCKOXO3SMCTBEHHBIX PACTEHUN, arpOXMMHUKATOB,
cnoco0aMu yIpaBieHUsT XUMHYECKUX PEaKUUi U MPOLIECCOB, JIEKAIIUX B OCHOBE MH-
CTPYMEHTAJIBbHBIX METOJOB aHAIN3a JIJIS MTOJIYYEHUS! MAKCUMAaJbHOTO BBIXOJA aHAJIUTHU-
yeckoil (popMbI OTnpeensieMbIX KOMIOHEHTOB, B MIOJHOM 00BEME BIIaJ€eT HHCTPYMEH-
TaJbHBIMU METOJIaMHU HCCIEAOBAaHUS IMOYBEHHOIO IUIOAOPOAUS MU MPOAYKLIHOHHOIO
npoliecca arpo(pUTOLIEHO30B; BIAJACET HABBIKAMU HCIIOJIb30BAHMS AJITOPUTMOB COCTaB-
JeHus: (HOpMyIl, aITOPUTMOB COCTABJICHUS YPABHEHUN XUMHUYECKHX PEaKIMi pa3ind-
HBIX THUIIOB, MPUMEHEHHSI OCHOBHBIX (POpMYN i OBICTPOrO MPOBEACHHUS PACUETOB
IIPU PELIEHUU TECTOBBIX 3aJaHUMN.

KpnTe MM OILIEHKH BbINOJHEHHUS TECTOBBIX 3aJJaHUM

OTJINYHO oOyJaronuics: AeMOHCTPUPYET:
Ooyuarowuiica oan npagunvhuvlii omeem Ha 86-100 % mecmosvix 3a-
oanuil

- 3HAHMSI: Marepuala- IPUHIUIMAIBHOTO YCTPOMCTBA COBPEMEHHBIX
puOOPOB AJISl pErHCTpaIi AHATUTUYECKUX CUTHAJIOB B Pa3NIUYHBIX Me-
TOAAX aHAJIM3a, METPOJIOTMYECKUE XAPAKTEPUCTUKU COBPEMEHHOIO aHa-
JIUTUYCECKOI'O 060pyﬂ013aH1/m — BOCHPOU3BOAUMOCTb, TOUYHOCTb, HPCACII
oOHapyKeHHsI, OCHOBbl XEMOMETPHKH — COBPEMEHHBIE acleKThl obecre-
YCHHUSA W KOHTPOJIA Ka4e€CTBa HMHCTPYMCHTAJIIbHBIX MCETOJOB aHAIM3ad, a
Tak)Ke TTyOOKO€ 3HAaHME MaTepuaia — —TEeOPEeTUYECKHUE OCHOBBI COBpE-
MEHHBIX MHCTPYMEHTAJbHBIX METOJOB HCCIIECJOBAHMS I10YB, PACTECHMH,
arpOXMMHKATOB, CEIbCKOXO3SMCTBEHHONW MPOIYKIIMU, COBPEMEHHOE CO-
CTOSIHWE U TEHICHIMH Pa3BUTHUs MHCTPYMEHTAJIBbHBIX METOAOB HMCCIENO0-
BaHUAg—aBTOMATHU3alWA, MaTeéMaTu3aluia, MUHHATIOpHU3alusa, NEPEXOJ] K
MHOTOKOMIIOHEHTHOMY AaHAJIU3y, CO3JAHHME CEHCOPHBIX YCTPOMICTB, HC-
YepIbIBAIOIINE 3HAHUS METOJUK MpoO0o0oTOOpa M MpoOOMOArOTOBKH OC-
HOBHBIX OOBEKTOB aHajM3a —I10YB, PacTEHHUIl, arpOXMMHUKATOB, 3HAHUS
MPaKTUKW MPUMEHEHUs] MaTepuala, B MOJHOM 0O0beMe 3HAeT OCHOBHbIE
(opMyJIBI PacyeToB, YTO MO3BOJISIET OBICTPO U KAYECTBEHHO BBHIMOJIHUTH
TECTOBBIE 3aJJaHUs,

- yMeHHusl 00OCHOBAHHO BBIOMpPATh MHCTPYMEHTAJIBHBIA METOJl aHaIM3a
B COOTBETCTBUU C 3a/ladyaMi M KOHLIEHTpalMel aHaluTa B 0ObEKTax HC-
CJIEIOBAHMUSI, €T0 arperaTHbIM COCTOSTHUEM M MaTPUYHON OCHOBOM, yMEET
MIPOBOJIUTh U3MEPEHMS aHAIUTHUECKUX CUTHAJIOB Ha COBPEMEHHOM 000-
PYIOBaHUHM M METPOJIOTMYECKYIO 00pabOTKy pe3yibTaToB H3MEPEHUI,
OLICHMBATh €€ JIOCTOBEPHOCTb, TOYHOCTb, IPABWIBHOCTb, a TaKXKe
c(OpMUPOBAHHOE YMEHHE — OCYIIECTBIATH MPOOOOTOOP U MPoOONOATro-
TOBKY aHAJUTa B COOTBETCTBHM C TPEOOBaHMSAMU MHCTPYMEHTAJIHHOT'O
METOJla U KOHKPETHOM METOJMKH aHaliu3a, YMEEeT B MOJHOM O0beme
IIPOBOAUTH OSKCIIEPUMEHTAIbHBIE HCCIIEIOBAHUS IOYBEHHBIX M PpacTH-
TEJNbHBIX 00pa30B, arPOXUMUYECKUX CPEJCTB HA COBPEMEHHOM 000pYy-
JIOBaHMM, YMEHHE NPUHHMMATh Ha OCHOBE aHAJIM3a PE3yJbTaTOB HU3MEpe-
HUN COLIMAJIbHO 3HAYMMBIE PElIEHUs MO YIYYIIEHUIO TUIOAOPOJIHS MOYB,
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ONITHMHU3AIMM TUTAHUS ¥ TOBBIIICHUS NPOTYKTUBHOCTH M KadecTBa ar-
po(UTOLIEHO30B, C YIETOM OXpaHbl IPUPOJII; YMEHUE B MTOJTHOM 00BEMeE
OBICTPO UCTIONB30BATH (POPMYIIBI pacueTa M Ka4eCTBEHHO BBIIIOJIHSATDH Te-
CTOBBIC 33JJaHUA,

- BJIajJleHHe HABBIKAMU: YTCHUS U OLECHKH JAaHHBIX / pe3ylIbTaToB / J10-
KyYMEHTOB / cBeleHu#l / MHpOpManuu — OCHOBAMH MNPUHIMITAAIBHBIX
YCTPOWCTB COBPEMEHHBIX AHAIUTHYECKUX MPHOOPOB, CHOCOOAMH PErH-
CTpalliM aHAINTHYECKUX CUTHAJIOB HA COBPEMEHHOM OOOpYJOBaHUH,
BJIaJiceT HaBBIKAMM HCIIOJIb30BAaHHMS METOJHMK XEMOMETPHKH Uil oOpa-
OOTKHM pe3yabTaTOB MU3MEPEHMM, OIICHKH UX JOCTOBEPHOCTH U obecreue-
HUS Ka4eCTBa Pe3yJbTaTOB aHAIN3a, a TAK)Ke BIJIAJICCT HABBIKAMU IIPO-
0600TOOpa W MPOOOMOATOTOBKH OOpAa3IOB MOYB U CEIHCKOXO3SHCTBEH-
HBIX PaCTCHHUH, arpOXMMHUKATOB, BIIAJEET ClI0oco0aMU yIPaBICHUS XUMHU-
YECKUX PEaKIMi M MPOLECCOB, JEKAINUX B OCHOBE MHCTPYMEHTAIBHBIX
METOJIOB aHAJIN3a /IS MOJYYEeHUS] MaKCHMAaJbHOTO BBIXOJAa aHAIUTHYE-
CKOM (pOpMBI ONpeAesieMbIX KOMIIOHEHTOB, B MOJIHOM O0beMe BiajeeT
MHCTPYMEHTAJIbHBIMA METOJaMU HCCIEAOBAaHMS IOYBEHHOTO ILIOA0PO-
I¥s ¥ IPOAYKIIMOHHOTO TpoIecca arpo(uToeH030B; BIIaJeeT HaBbIKaMU
UCTIOJIb30BAaHUS AJITOPUTMOB COCTaBJICHHUS (DOPMYII, aITOPUTMOB COCTAB-
JICHUsI YPaBHEHUH XUMHUYECKUX PEAKIUil Pa3IMYHBIX THUIIOB, TIPUMEHE-
HUSI OCHOBHBIX (popMyn JuIst OBICTPOrO MPOBEICHUSI pacyETOB TIPH pe-

IICHUW TECTOBBIX 33/IaHU, HAa BCE BOMPOCHI B TECTE O0YUYAIOIIMUIACS aeT
MIPABUIIbHBIE OTBETHI.

XO0pOIIo

00yYaroIuics 1IeMOHCTPUPYET:

Obyuarowuiica oan npasunvuvlii omeem na 73-85% mecmogvix 3a0a-
Hui

- 3HaHWS: MaTrepuaja- MPUHIUIHAIBHOTO YCTPONCTBA COBPEMEHHBIX
puOOPOB /JIsl PETUCTPALIMM AHATUTUYECKUX CUTHAJIOB B PA3JIMYHBIX Me-
TOJAX aHaJau3a, METPOJOIMYECKHE XAPAKTEPUCTUKH COBPEMEHHOIO aHa-
JUTUYECKOT0 000pYJOBAaHUSA — BOCIPOU3BOAMMOCTb, TOYHOCTb, IMpeJel
OoOHapy>KeHHsI, OCHOBbl XEMOMETPHKH — COBPEMEHHBIE acleKThl odecrie-
YeHUs] M KOHTPOJII KaueCTBAa MHCTPYMEHTAJIbHBIX METO/OB aHalIM3a, J0-
CTaTOYHO MOJHOE 3HAaHUE MaTepHaja — —TEOPETUYECKUE OCHOBBI CO-
BPEMEHHBIX MHCTPYMEHTAJIbHBIX METOJOB HCCJIEIOBaHUS IIOYB, pacTe-
HUH, arpOXMMHKATOB, CEJIbCKOXO3SIICTBEHHON MPOIYKIIMH, COBPEMEHHOE
COCTOSIHME W TEHJCHILIMU Pa3BUTHUS MHCTPYMEHTAIbHBIX METOJOB HCCIIe-
JOBaHMSI—aBTOMAaTU3aLlKsA, MaTEMaTU3alUs, MUHUATIOPU3aLlNs, IEPEXO] K
MHOTOKOMIIOHEHTHOMY aHAJIM3y, CO3JaHUE CEHCOPHBIX YCTPOWCTB, 3Ha-
HUS METOJIUK IMpo0ooTOOpa U MPOOOMOArOTOBKM OCHOBHBIX OOBEKTOB
aHaJIn3a —I104B, PACTEHUH, arpOXUMHUKATOB, NIPAKTUKU NPUMEHEHUS Ma-
Tepuajga, OCHOBHbIE (OPMYJbl PacueToB MO YpPaBHEHUSM XHMHUYECKHUX
peaKuHﬁ, HO JOITYCKacT 1-2 MOrp€IHOCTU B TECTC, CBA3AHHBIC C MaTCMaTHU4C-
CKHMH pacuCTaMu,

- yMeHHsi 00OCHOBAHHO BBIOMPATh MHCTPYMEHTAJIbHBIA METOJ| aHaln3a
B COOTBETCTBUU C 3a/ladyaMU M KOHIIEHTpaIMel aHalIuTa B 0ObEKTaxX HC-
CJIEIOBAHMSI, €r0 arperaTHbIM COCTOSTHUEM M MaTPUYHOW OCHOBOM, YMEET
MIPOBOJIUTH U3MEPEHMS aHAMTHUECKUX CUTHAJIOB Ha COBPEMEHHOM 000-
PYIOBaHUM M METPOJIOTMYECKYIO 00pabOTKy pe3yidbTaToB H3MEPEHUI,
OLIEHHUBATh €€ JOCTOBEPHOCTh, TOUHOCTD, IPAaBUIIBHOCTh, a TaKXKe JA0CTa-
TOYHO XOpOIIO c(hOPMHPOBAHHOE YMEHUE — OCYILECTBIATH MPoO00TOOP
U NMPOOOIOITOTOBKY aHAJINTAa B COOTBETCTBHU C TPEOOBAHUSMH UHCTPY-
MEHTQJIBHOIO METO/Ia U KOHKPETHOM METOJMKU aHajiu3a, yMeeT B MOJI-
HOM 00beMe MTPOBOJIUTh IKCIEPUMEHTAIbHbIE HCCIIeIOBAHUS TTOYBEHHBIX
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U PacTUTENbHBIX 00pa3loB, arpoOXMMUYECKUX CPEJCTB Ha COBPEMEHHOM
000Opy/IOBaHUH, YMEHHE B JIOCTATOYHO MOJTHOM OObEeMe MPUHUMATh Ha
OCHOBE aHaJIW3a Pe3yJbTaTOB U3MEPEHHUM COIIMAIbLHO 3HAUNMbIE PELICHUS
M0 YIYYIICHUIO TUIOAOPOIUS MOYB, ONTUMH3AIUN IMUTAHUS M TOBBIIIEC-
HUS MPOAYKTUBHOCTH M KauyecTBa arpo(UTOLIEHO30B, C YUETOM OXPaHbI
MPUPOBI; YMEHHE OBICTPO HMCHOIB30BaTh (DOpPMYNBI pacueTa W Kade-
CTBEHHO BBIMIOJIHATH TECTOBBIC 33/IaHUS, HO JIOMYCKaeT 1-2 MOrpemHocTu
MPU PEIICHWH TECTOBBIX 3aJaHUI, KOTOPHIE OJHAKO YMEET CaMOCTOsI-
TEJIbHO UCIPABUTH IO MPEITI0KEHUIO MTPEToaaBaTes

- BJIaJIeHHe HABBIKAMM: YTCHHS U OICHKU JAHHBIX / PE3yIbTaTOB / JI0-
KyYMEHTOB / cBeleHUW / umH(GOpMaluu - OCHOBaAMH MPUHIMITHAILHBIX
YCTPOMCTB COBPEMEHHBIX AHAIUTUYCCKUX MPUOOPOB, CIIOCOOAMU PETHU-
CTpalliy aHAJIIMTUYECKUX CUTHAJIOB Ha COBPEMEHHOM OOOpYIOBaHHMM, B
JIOCTATOYHO IOJIHOM OOBbEMe BIIAJICET HABBIKAMU HWCIIOJIB30BAHUS METO-
UK XEMOMETPHUKHU JUIsl 0OpabOTKU pe3yabTaTOB U3MEPEHUN, OLEHKU HUX
JIOCTOBEPHOCTH M 00ECIICUCHHSI KaueCTBa PE3yJbTAaTOB aHAIM3a, a TaKKe
XOpOIIIO BJIaJIeET HaBbIKAMH IPOO00TOOpa M MPOOOMOATOTOBKH 00pa3-
IIOB TIOYB ¥ CEIBCKOXO3SIMCTBEHHBIX PACTCHUMN, arPOXUMHUKATOB, CITOCO-
0aMM ympaBlIeHUs XUMUYECKHUX PEaKIUi U MPOIECCOB, JEKAIUX B OCHO-
BE MHCTPYMEHTAIBHBIX METO/IOB aHAIN3a JUIS MOTYYCHHUS MaKCUMAaJIbHO-
IO BBIXOJa aHAIUTUYECKONW (POPMBI ONpPEEIIEMbIX KOMIIOHEHTOB, B J10-
CTaTOYHO IIOJIHOM OOBEME BIIAJICET MHCTPYMECHTATLHBIMA METOJAMH HC-
CJIEIOBaHMs TIOYBEHHOTO TUIOAOPOJIUS U MPOAYKIIMOHHOTO MpoIiecca ar-
POUTOIIEHO30B ; XOPOIIO CHOPMUPOBAHBI HABBIKU UCIIOJIB30BAHUS aJl-
TOPUTMOB COCTaBJIeHHsI (HOPMYJI, alTOPUTMOB COCTABJICHUS YpaBHEHUM
XUMHYCCKHX PEaKIUU Pa3InIHBIX TUIIOB, TPUMEHEHHUS OCHOBHBIX (Op-
MyJl JUisi OBICTPOTO MPOBEICHUS PACUCTOB IPH PEIICHUU TECTOBBIX 3a-
JAaHUH, HO ToNycKaeT 1-2 morpentHocTy.

YA0BJE€TBOPUTECJIBHO

00yYaroIuics 1IeMOHCTPUPYET:

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

He MOJIHbIe 3HAHMS: MaTepHaja- MPUHIMIHAIFHOTO YCTPOHCTBAa COBpE-
MEHHBIX HPUOOPOB ISl PETMCTPALUU AaHAIUTHYECKUX CUTHAJIOB B pa3-
JUYHBIX METOJaX aHaJIN3a, METPOJOTHYECKHE XapaKTEPUCTHUKU COBpE-
MEHHOI'0 aHAJIUTHUYECKOro 00OpYJOBaHUS — BOCIPOU3BOAMMOCTb, TOU-
HOCTh, Tpefiel 0OHapy>KeHHs, OCHOBbBI XEMOMETPUKH — COBPEMEHHbIE
aCIIeKThl 00ECTIeYeHNs U KOHTPOJISI KauyecTBa MHCTPYMEHTAIBHBIX METO-
JIOB aHaJIM3a, a TakXke He MIyOOKoe 3HaHMe MaTepuana — TeopeThde-
CKHE OCHOBBI COBPEMEHHBIX MHCTPYMEHTAIBHBIX METOJIOB UCCIIETOBAHUS
MOYB, PAaCTeHUH, arpOXMMHUKATOB, CEIbCKOXO3AHCTBEHHON NPOMYKIHH,
COBPEMEHHOE COCTOSIHME W TEHICHIMW PA3BUTHS WHCTPYMEHTAJIHHBIX
METOJIOB HCCIIEIOBaHUS—aBTOMAaTH3allUs, MaTeMaTU3alusl, MUHUATIOPU-
3anus, Nepexo] K MHOTOKOMIIOHEHTHOMY aHaJIM3y, CO3/IaHUe CEHCOPHBIX
YCTPOMCTB, ()parMeHTapHbIE 3HAHUS METOJUK MPoO00TOOpa U MPOOOIoa-
TOTOBKM OCHOBHBIX OOBEKTOB aHaJIM3a —IOYB, PACTEHUH, arpoXUMHUKa-
TOB, HE TOJHBIC 3HAHUS MPAKTUKU MPUMEHEHUSI MaTeprana, OCHOBHBIX
(dhopMyI pacueToB, joryckaetr 3-4 MOrPEIIHOCTHU B TECTE,

- He yMeeT B NOJHOM o0bemMe OOOCHOBAaHHO BBIOMpPATh HMHCTPYMEH-
TAJIGHBIA METOJl aHajM3a B COOTBETCTBHH C 33aJauaMH M KOHIICHTpanuei
aHaJUTa B 00BEKTAaX MCCIET0BaHMsI, €r0 arperaTHbIM COCTOSHUEM M Mart-
PUYHOI OCHOBOW, OTPAHUYCHHO YMEET MPOBOJNUTH W3MEPEHUS aHATUTH-
YEeCKUX CUTHAJIOB Ha COBPEMEHHOM 00OpYIOBAHUU U METPOJIOTU-YECKYIO
00paboOTKy pe3yNbTaTOB M3MEpPEHHH, OIICHWBATh €€ JOCTOBEP-HOCTH,
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TOYHOCTh, NPABUJIBHOCTb, HE MOJHOCTbIO COPMHUPOBAHHOE YMEHHUE —
OCYLIECTBIIATH MPOOOOTOOP M MPOOOMOATOTOBKY aHAIWTa B COOTBE-
TCTBUM C TPEOOBAaHUAMHM MHCTPYMEHTAIBHOTO METO/A U KOHKPETHOM Me-
TOJMKM aHalM3a, yMEET HE B IOJHOM OObEME IPOBOAMUTH IKCIEPHU-
MEHTAJIbHbIE UCCIIEOBAHUS ITOYBEHHBIX U PACTUTEIbHBIX 00pa3LloB, ar-
POXMMHYECKHX CPEACTB Ha COBPEMEHHOM O0OpYIOBaHUH, (parmMeHTap-
HO€ YMEHME NPUHUMATh HAa OCHOBE aHAJIM3a Pe3yJIbTaTOB U3MEPEHUM Cco-
[UAILHO 3HAYUMBIE PEHICHUS MO YIYYLICHUIO MIIOJOPOAMS MOYB, ONTH-
MU3alUK UTaHUs U MOBBILICHUS MPOAYKTUBHOCTH M KadyecTBa arpogu-
TOLIEHO30B, C YYETOM OXpaHbl MPUPOJBLI ; HE yMEET B IMOJHOM O0beMe
UCIOJb30BaTh (OPMYINbI pacueTa U KayeCTBEHHO BBINOJIHATh TECTOBBIE
3aJaHusd, JonmyckaeT 3-4 OmMOKHM B TeCcTaX, KOTOpbIE HE YMEET HCIpa-
BUTb CAMOCTOSITEIIBHO 0€3 MOMOIIHU MPenoJaBaTessl.

He B MOJIHOM BJIa/ieeT HABBIKAMM YTEHUS U OLCHKH JaHHBIX / pe3ylib-
TaTOB / IOKYMEHTOB / CBeJCHHH / nH(OpMAIUK - OCHOBAMHU MPHUHIIUAIIH-
QJIBHBIX YCTPOICTB COBPEMEHHBIX aHATUTUYECKUX MPUOOPOB, cCrioco0amu
perucTpany aHaIMTHYECKUX CUTHAJIOB HA COBPEMEHHOM 000PYA0BaHUH,
HE JIOCTaTOYHO IOJIHO BJIa/IeeT HAaBbIKAMHU MCIIOJIb30BAHUS METOJUK X€-
MOMETPHUKH i1 00pabOTKU PE3yJIbTaTOB U3MEPEHUIl, OLIEHKU UX JOCTO-
BEPHOCTU U OOecreyeHus] KayecTBa pe3yJbTaTOB aHAIU3a, a Takxke
OTPaHUYEHHO BIIAJIEeT HaBbIKAMU IP0O00TOOpa M MPOOONOATOTOBKU
0o0pa3loB NOYB M CEJIbCKOXO3SICTBEHHBIX PACTEHUHM, arpOXHMMHUKATOB,
1oco0aMu yIpaBJIeHUs] XUMHUECKUX PEAKIUN U MPOLIECCOB, JEXKAIIUX B
OCHOBE MHCTPYMEHTAJbHBIX METOJOB aHaIM3a JJIs IOJy4YEeHUS MaKCHU-
MaJIBHOT'O BBIXO/1a aHAJIMTHUECKON (POPMBI OIpeesIieMbIX KOMIIOHEHTOB,
HE B IOJIHOM 00bEMe BJIa/IeeT MHCTPYMEHTAILHBIMU METOAAMHU HCCIIEI0-
BaHUS MOYBEHHOTO IJIOAOPOAMS M MPOAYKIIMOHHOTO Iporecca arpopu-
TOLIEHO30B , BJaJie€T B OrPaHMYECHHOM O00bEME HaBBIKAMHU HCIIOJIb30Ba-
HUS aJITOPUTMOB COCTaBJIEHUsI (POPMYII, alTOPUTMOB COCTaBJIEHUSI ypaB-
HEHMH XMMHUYECKHX PEaKLUUi pa3IMyHbIX TUIIOB, IPUMEHEHHS OCHOBHBIX
dbopMyn ans TPOBEICHUS PAcUeTOB NPHU PEUICHWH TECTOBBIX 3aJaHUM,
Jonyckaer Oojiee 2-X CYIIECTBEHHBIX MOTPEIIHOCTEH.

HEYI0BJICTBOPHUTEIHLHO

oOyuaromuics:

Oobyuarowuiica 0an npagunvHvle omeemuvl Ha menee 60% mecmogvix
3a0anuii

He 3HAeT: MaTepuala- TPHHIMIAAIHLHOTO YCTPOMCTBA COBPEMEHHBIX
MpUOOPOB AJISl PErHCTPAIH AaHATUTUYECKUX CUTHAJIOB B Pa3NUYHBIX Me-
TOJIaX aHaJM3a, METPOJOTHYECKHE XAPAKTEPUCTUKH COBPEMEHHOTO aHa-
JUTHUYECKOTO 00OPYAOBAaHUS — BOCIPOM3BOAUMOCTH, TOYHOCTH, Mpeel
oOHapyKeHHsI, OCHOBBl XEMOMETPHKH — COBPEMEHHBIE acleKThl obecre-
YeHHS] U KOHTPOJISA KadecTBa WHCTPYMEHTAIBHBIX METOJOB aHAJM3a, a
Tak)Ke€ HE 3HAET TEOPETHUYECKHE OCHOBHI COBPEMEH-HBIX HHCTPYMEH-
TaJBHBIX METO/IOB UCCIICIOBAHUS TI0YB, PACTEHUH, arpOXUMHUKATOB, CEITb-
CKOXO3SMICTBEHHOI MPOIYKIIMH, HE 3HAET COBPEMEHHOE COCTOSHHUE U
TEHACHIIMA  Pa3BUTHS  HWHCTPYMEHTAJIBHBIX  METOJIOB  HCCIICIOBA-
HUsS—aBTOMATH3aIUs, MaTeMaTH3alus, MUHHUATIOpHU3AIMs, MEepexo] K
MHOTOKOMIIOHEHTHOMY aHalH3y, CO3JIlaHUE CEHCOPHBIX YCTPOMCTB, HE
3HAeT METOAUK MPo000TOOpa W MPOOOTOATOTOBKH OCHOBHBIX OOBEKTOB
aHallM3a —TO0YB, PaCTEHUH, arpOXMMHKATOB, HE 3HAET MPAKTUKU MpUMe-
HEHUsl Marepualia, OCHOBHBIC ()OPMYJIBI PacyeTOB, YTO HE TO3BOJISET
BBHITIOJTHUTH TECTOBBIC 33JaHUS,

He yMeeT O0OCHOBaHHO BBIOMPATh HHCTPYMEHTAIBHBIH METOJT aHAJH-
3a B COOTBETCTBHH C 3aJjauaMU M KOHIIEHTpallMel aHajanuTa B OOBEKTax
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WCCIICIOBAHMSI, €T0 arperaTHBIM COCTOSTHUEM M MaTPHYHOW OCHOBOH, HE
yMeeT NPOBOIUTH M3MEPEHHs aHAIUTUYECKHX CHUTHAJIOB Ha COBPEMEH-
HOM O0OpYIOBAaHHH U METPOJIOTHYECKYIO 00pabOTKY pe3yIbTaTOB HM3Me-
PEHMIA, OLIEHUBATh €€ JJOCTOBEPHOCTh, TOYHOCTD, IPABUILHOCTD, a TAKXKE
HE YMEET — OCYIIECTBISATh MPOOOOTOOP M MPOOOIOATOTOBKY aHAINTA B
COOTBETCTBUH C TPEOOBAaHUSIMH MHCTPYMEHTAJIBHOIO METOJIA U KOHKPET-
HOW METOIMKH aHalln3a, YMEeT B MOJHOM 00bEeMe MPOBOJUTH IKCIEPH-
MEHTAaJIbHBIE UCCIIEOBAHUS IOYBEHHBIX U PACTUTEIBHBIX 00pa3IoB, ar-
POXUMHYECKHX CPEIICTB HA COBPEMEHHOM O0OPY/ZIOBAaHHUH, HE YMEET MPH-
HUMAaTh Ha OCHOBE aHAJHM3a PE3YJIbTATOB M3MEPEHUU COLMAIBHO 3HAUM-
MBI€ PEHICHUS TI0 YAYYIIECHHUO TLIOOPOIHS T0YB, O TUMH3AIIMY TTUTaHUS
Y TIOBBIIICHUS IPOAYKTHBHOCTH M KQ4eCTBa arpo(UTOLIEHO30B, C YYETOM
OXpaHbI IPUPOIbI, HE YMEET MCIOJIb30BaTh (YOPMYIIBI pacdyeTa H BBIIOJ-
HSTh TECTOBBIC 3aJaHHS,

- He BJIaJieeT HABBIKAMH YTCHUS U OICHKH JAaHHBIX / pe3yJabTaToB / J10-
KyYMEHTOB / CcBeleHUHl / MHQOpPMauu — OCHOBAMH NPUHIMIIAAIBHBIX
YCTPONCTB COBPEMEHHBIX aHATUTUYECKHX MPUOOPOB, CIIOCOOAMH pEru-
CTpallM aHAIUTHYECKUX CUTHAJIOB HA COBPEMEHHOM O0OpYy/IOBaHWH, HE
BJIaJICCT HABBIKAMHU HCIIOJb30BAHUS METOJUK XEMOMETPUKH Ui 00pa-
OOTKHM pe3yabTaTOB M3MEPEHHIA, OIIEHKH WX JOCTOBEPHOCTH U obecrede-
HUSl KauyecTBa pe3yJbTaTOB aHalM3a, a TAKKe HE BIJIAJCET HaBBIKAMU
mpo6ooTOOpa M TMPOOOMOATOTOBKH  OOpPAa3IOB IMOYB U CEIBCKOXO3SM-
CTBCHHBIX PAaCTCHUH, arpOXMMHUKATOB, HE BJIAJICET CIIOCO0AMH yIIpaBiie-
HUSI XUMUYECKHUX PEaKLHUi 1 MPOLIECCOB, JIEKAIUX B OCHOBE HHCTPYMEH-
TaJIbHBIX METOJIOB aHalIM3a JUIS TMOJYYCHHS MAaKCHUMAaJbHOTO BBIXOJA
aHATTUTHYECKOW (DOPMBI ONpeAesieMbIX KOMIOHEHTOB, HE BIAJCEeT WH-
CTPYMEHTAJILHBIMU METOJIAMH MCCIIEJOBAHUS ITOUYBEHHOTO IJIOJOPOIHS
MPOAYKIIMOHHOTO Tpolecca arpo@UTOIEHO30B , HE BIIAJCET HaBBIKAMU
WCTIOJIB30BAHUS AITOPUTMOB COCTABIICHUS (POPMYII, AITOPUTMOB COCTaB-
JICHUS] YPaBHCHUH XWUMHUYCCKUX PEaAKIUH pa3IMYHBIX THIIOB, IPUMEHE-
HUSI OCHOBHBIX (POpPMYINl Ui TPOBEACHHUS PAacdyeToB MPH PEHICHUU Te-
CTOB, ITOJIOBUHA OTBETOB Ha BOINPOCHI T€CTa JJaHa HEBEPHO WJIM IOJHO-
CTBIO OTCYTCTBYET

4.2.3. Kputepum o11eHKH JIaDOPATOPHBIX PadoT
[Tpu BeINOIHEHUH T1a00PATOPHBIX pAOOT OOYUAIOIIMIICS JEMOHCTPUPYET:

- 3HAHMS: PUHLIUIHAIIBHOTO YCTPOMUCTBA COBPEMEHHBIX MPUOOPOB AJI PErUCTpaluu
AHAJIMTHUYECKUX CUTHAJIOB B PA3JIMYHBIX METOJAX aHaJIN3a, METPO-JIOTUYECKHUE XapaKTe-
PUCTUKH COBPEMEHHOTO aHATMTUYECKOTO OOOpPYAOBAHMS — BOCIPOM3BOJUMOCTH, TOY-
HOCTb, Npeiesl OOHapYyXEHUS, OCHOBbI XEMOMETPUKHU — COBPEMEHHBIE acleKThl 00ec-
MEYEHUSI U KOHTPOJISl KAUeCTBA MHCTPYMEHTAIbHBIX METOJOB aHaIu3a , a TaKke riry0o-
KO€ 3HAHHWe MaTepuana — —T€OPETHYECKHUE OCHOBBI COBPEMEHHBIX HHCTPYMEHTAIbHBIX
METOJI0OB HCCJIEJOBAaHUS TI0YB, PACTCHUH, arpOXMMHKATOB, CEJIILCKOXO3SIMCTBEHHOU
MPOJYKLHUH, COBPEMEHHOE COCTOSIHUE W TEHIAEHUMU PA3BUTHS MHCTPYMEHTAIbHBIX Me-
TOAOB HCCIEAOBaHUSA—aBTOMATU3alMs, MaTeMaTU3alrs, MUHUATIOpU3aLMs, IIEPEeXo K
MHOTOKOMIIOHEHTHOMY aHallu3y, CO3JaHUE CEHCOPHBIX YCTPOMCTB, MCUEPIBIBAIOIINE
3HAHMSA METOJUK MpoOo0TOOpa M MPOOOMOJATOTOBKM OCHOBHBIX OOBEKTOB aHAIM3a —
MOYB, PACTEHHI, arpOXMMHUKATOB, IITyOOKO U CUCTEMHO 3HAET MPAKTUKH MPUMEHEHUS
Marepuana, 3HaeT BCE ATallbl BBIOJHEHUS J1a00paTOpHON paOOThl U BBINOJIHSET €€
CaMOCTOSTENIbHO C YYETOM HOPM U MPaBUJI TEXHUKUA O€30MaCHOCTH,
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- yMeHHusi: 000OCHOBAaHHO BBIOMpPATh WHCTPYMEHTAJIbHBIM METOJ aHalIu3a B COOTBET-
CTBHUH C 3a7jauaMy M KOHIIEHTpAIMEil aHaInTa B 00bEKTaX MCCIEAOBaHUA, €r0 arperarT-
HBIM COCTOSTHHEM U MaTPHYHON OCHOBOI, yMeeT MPOBOJIUTH MU3MEPEHUSI aHATUTHYEC-
KHX CUTHAJIOB Ha COBPEMEHHOM OOOPYIOBaHHHM M METPOJIOTUYECKYI0 00paboOTKy pe-
3ylIbTaTOB M3MEPEHUM, OIICHUBATh €€ JOCTOBEPHOCTh, TOYHOCThH, MPABMWIBHOCTH, a
Takke c(POpMUPOBAHHOE YMEHHUE — OCYIIECTBIIATH MPOOOOTOOp U POOOMOATOTOBKY
aHaJIUTa B COOTBETCTBUU C TPEOOBAHUSAMH MHCTPYMEHTAILHOTO METOJIa U KOHKPETHOMN
METOJIMKU aHalli3a, YMEET B MOJHOM 00BhEME MPOBOJIUThH IKCIIEPUMEHTATbHBIE UCCTIEe-
JIOBaHUS MMOYBEHHBIX U PACTUTENBHBIX 00Pa3loB, arpOXMMHYECKUX CPEJICTB Ha COBpeE-
MEHHOM 000pYJI0BaHUU MPUHUMATh HA OCHOBE aHaIM3a Pe3yJbTaTOB U3MEPEHUN COLIU-
IbHO 3HAYMMBbIE PEIICHUS 0 YIYUYIICHUIO MJI0J0POIUs TTOYUB, ONTUMU3AIUU TUTAHUS
Y TIOBBIIICHUS MPOAYKTUBHOCTH M KauecTBa arpo(pUTOLIEHO30B, C YYETOM OXpaHbI MpHU-
POJIbI , yMeeT MPaBUIBLHO U B TIOJIHOM 00BEME OCYIIECTBUTH SKCIEPUMEHT, CleiaTh MO
nabopaTopHOi paboTe COOTBETCTBYIOIIME HAOMIOJACHUS U 0OOCHOBAHHBIE BBIBOJIBI, C
Y4eTOM IMpaBWJI U HOPM TEXHUKH OE30MacCHOCTH,

- BJIa/IeHHe HABBIKAMMU: YTCHUS U OLICHKU JaHHBIX / pe3yJbTaTOB / JOKYMEHTOB / CBe-
AeHui / nHGOPMAIIMK - OCHOBAMH MPUHIUIHAIBHBIX YCTPOUCTB COBPEMEHHBIX aHAU-
TUYECKUX TPHUOOPOB, CIIOCOOAMHU PErHCTpalld AHAIUTUYECKUX CUTHAJIOB Ha COBpE-
MEHHOM 00OpYy/JIOBaHUH, B NMOJHOM 00beMe BJiajieeT HABBIKAMM HCIIOIb30BAHUS Me-
TOJIMK XEMOMETPUKH JJIs1 00pabOTKU pe3ysbTaTOB U3MEPEHUH, OLIEHKU UX JOCTOBEPHO-
CTH U 00€eclieueHHs KauecTBa pe3yIbTaTOB aHANIU3a , a TaKXKe BJajaeeT chopMupoBaH-
HBIMH HABBIKAMH TPOO00TOOpPa U MPOOOMOATOTOBKM OOPAa3IOB IMOYB U CEIHCKOXO-
3SICTBEHHBIX PACTEHHM, arpOXMMHUKATOB, CIIOCOOAMU YIIPABICHUS XUMHUYECKUX Peak-
U ¥ IPOILECCOB, JIEKALIUX B OCHOBE MHCTPYMEHTAJIbHBIX METOJIOB aHAIU3a JUIs MOy~
YeHUS! MAKCHUMAaJIbHOTO BBIXOJa aHAJTUTHYECKON (HhOPMBI ONpEeAesIIeMbIX KOMIIOHEHTOB,
BJIajieeT HABBIKAMM OCYILIECTBJIEHUS] WHCTPYMEHTAJIBHBIX METOIOB HCCIEIOBAHUS
MOYBEHHOTO IJIOJOPOIMS M TPOAYKIIMOHHOTO TpoIlecca arpouTOLEHO30B, BJiajieeT
HABBIKAMH CaMOCTOSITEIbHOTO BBITIOJHEHUS J1a00paTopHOil pabOTHl B MOJIHOM 00Be-
M€ I10 TTPaBWJIaM TEXHUKU 0€30MacHOCTH pabOThI B JaO0OpaTOpUH.

Kpurtepuu ol1eHKH BBINOJIHEHUS JIA00PATOPHBIX padoT

OTJINYHO 00yJaroImuics 1IeMOHCTPUPYET:

- 3HAHHUS: IPUHIUIHNAIBHOTO YCTPONCTBA COBPEMEHHBIX MPUOOPOB IS
PEruCTpalvy AHAIUTUYECKUX CUTHAJIOB B Pa3JIMYHBIX METOJAX aHAIN3a,
METPOJIOTMYECKUE XAPAKTEPUCTUKU COBPEMEHHOI'O AaHAIIUTHYECKOTO
000py10BaHusl — BOCIIPOU3BOAUMOCTh, TOUHOCTb, IIpe/ie] OOHApYKEHUS,
OCHOBBI XEMOMETPHUKHU — COBPEMEHHBIE aCIEKThl 00€CIIeYeHNsI U KOH-
TPOJI KayecTBAa MHCTPYMEHTAIbHBIX METO/I0B aHaJIM3a, a TAKKe TI1y0o-
KO€ 3HAaHHME MaTepHuajla —TEOPETUYECKHUE OCHOBBI COBPEMEHHBIX WH-
CTPYMEHTAJIIHBIX METOJ0OB UCCIIEIOBAHUs [10YB, PACTEHU, arpOXUMUKa-
TOB, CEJIbCKOXO35IMCTBEHHON TPOYKIIMN, COBPEMEHHOE COCTOSTHUE U
TEH/JCHLIUN Pa3BUTHUS UHCTPYMEHTAJIbHBIX METOJOB UCCIICIOBAHUS —aB-
TOMaTHU3aLMs, MAaTEMATU3allisl, MUHUATIOPU3aLiksl, IEpeX0]l K MHOTOKOM-
ITIOHEHTHOMY aHAJIN3Yy, CO3JJaHUE CEHCOPHBIX YCTPOWUCTB, HCUEPIBIBAIO-
II1e 3HaHUsI METOUK Po000TOOpa U MPOOONOATOTOBKH OCHOBHBIX 00B-
€KTOB aHaJIM3a —T10YB, PACTECHH, arpOXUMHUKATOB, TITyOOKO U CHCTEMHO
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3HAeT NPAKTHKU MPHUMEHEHNs MaTepuaia, 3HaeT BCE Talbl BBIIOJIHE-
HUS 1Ta00PaTOPHON pabOTHI U JIEJIAET 3TO CAMOCTOSTENFHO C YYETOM
HOPM U TIPaBIJI TEXHUKH OE30ITacHOCTH,

- yMeHusi: 000CHOBAaHHO BHIOMpATh HHCTPYMEHTAIBHBINA METOJ aHAN3a

B COOTBETCTBUU C 33J[a4aMH M KOHIICHTpAIMCH aHaIWTa B OOBEKTaX HC-
CIICZIOBaHMS, €TO arperaTHbIM COCTOSTHHEM M MaTPUYHOH OCHOBOM, yMeeT
MIPOBOJNTHh M3MEPCHUS aHATUTHYECKUX CHTHAIOB HA COBPEMEHHOM 000-
PYJOBaHUU M METPOJIOTHYECKYI0 00pabOTKY pe3y/bTaTOB H3MEpPEHHIA,
OIICHUBATh €€ JOCTOBEPHOCTh, TOYHOCTH, IMPABWIBHOCTh, a TaKXKe
c(hOpMHUPOBAHHOE YMEHHE — OCYIIECTBISATH TPOO0OTOOp U MPOOOIIOATO-
TOBKY aHaJUTa B COOTBETCTBUU C TPEOOBAHUSIMH WHCTPYMEHTAILHOTO
METOZa M KOHKPETHOW METOJUKH aHalHu3a, YMEEeT B IMOJHOM o0beMe
MPOBOJNTH JKCIIEPUMEHTAIbHBIC WCCIICOBAHMS TMMOYBCHHBIX U PACTHU-
TEJIbHBIX 00pa3IoB, arpOXMMHUYECKUX CPEICTB Ha COBPEMEHHOM 000pY-
JIOBaHWH MPUHUMATh HA OCHOBE aHAIN3a Pe3yJIbTaTOB U3MEPEHUI COIU-
QJIbHO 3HAYMMBIC PEIICHUS 0 YIYUIIECHUIO TUIOJOPOIUS TIOYB, ONTHMH-
3alMd TTUTAHUS W TOBBINICHUSI TPOJAYKTUBHOCTH U KavyecTBa arpoQuTo-
IIEHO30B, C YYETOM OXpaHbl MPUPOJBI ; YMEET NPABUIBHO U B MOJHOM
00bEeMe OCYIIECTBUTH KCIIEPUMEHT, CAeIaTh 10 JIabopaTopHOH padoTe
COOTBETCTBYIOIIME HAONOJCHUS U OOOCHOBAHHBIC BBIBOJIbI, C YYETOM
MPaBUJI TEXHUKU O€30ITaCHOCTH,

- BJaJeHHe HABBIKAMM: YTEHUS U OLIEHKU JIaHHBIX / PE3yJIbTaToOB / J10-
KyYMEHTOB / CBeJeHMH / MHPOpPMaLUU - OCHOBAMM NPUHIMIIUAIBHBIX
YCTPOHCTB COBPEMEHHBIX AHATUTUYECKHX MPUOOPOB, CIIOCOOAMH pEru-
CTpallMM aHAJINTHUYECKUX CUTHAJIOB Ha COBPEMEHHOM OOOpYJOBAaHUH, B
MOJTHOM 00BbEMe BIIA/ICET HABBIKAMHU HCIIOJIb30BAHUS METOAUK XEMOMET-
pUKHU A7 00pabOTKU pe3ylnbTaTOB U3MEPEHUMH, OLIEHKU UX JIOCTOBEPHO-
CTH W O0ECIeYeHHUsI KayecTBa pe3yJbTaTOB aHAN3a, a TAaKKe BIA/EeT
c(hOpMUPOBAHHBIMH HABBIKAMH IPOO0OTOOpa M MPOOOIIOATOTOBKHA 00-
Pa3LoB IOYB U CEIILCKOXO35MCTBEHHBIX PACTEHUH, arpOXUMHUKATOB, CIIO-
cobaMM ymnpaBJieHUss XUMUUYECKHX PEaKIMi U MPOLECCOB, JIEXKAIIUX B OC-
HOBE HMHCTPYMEHTAJBHBIX METOJIOB aHaIM3a ISl TOJXYYEeHUS MaKCH-
MaJIBHOTO BBIXO/1a aHAIUTHUECKOH (POpMBI onpeiensieMbIX KOMIIOHEHTOB,
BJIaJICET HABBIKAMH OCYIIECTBICHUS HWHCTPYMEHTAJIBHBIX METOJIOB HC-
CJIeZIOBAHUS TIOYBEHHOT'O IIOJIOPOIUS M MPOIYKIIMOHHOIO Mpoliecca ar-
poduTOIIEHO30B ; BIIaJieeT HABHIKAMU CAMOCTOSITEIIEHOTO BBITTOJHEHHUS
nabopaTopHOil pabOThl B MOJHOM OObEME IO MpaBHJIaM TEXHUKU Oe3-
OIACHOCTH paboThI B 1a00paTOpHUN.

XopoI1o

00yJaroImuics: 1IeMOHCTPUPYET:

- 3HAHUs - IPUHIMUIIHAIBHOTO YCTPOMCTBA COBPEMEHHBIX MPUOOPOB ISt
pErucTpalvy aHAJTUTHYECKUX CUTHAJIOB B Pa3IMYHBIX METOJAX aHAIW3a,
METpPO-JIOTUYECKNE XAPAKTEPUCTUKH COBPEMEHHOIO0 aHaJIUTHYECKOTO
000pyZI0BaHUS — BOCIIPOU3BOAMMOCTb, TOUHOCTb, MIPEeNl OOHApyKEHUS,
OCHOBBI XEMOMETPUKHU — COBPEMEHHBIE acleKThl 0OecreueHHs U KOH-
TPOJIsl KauecTBa MHCTPYMEHTAJIbHBIX METOJIOB aHalM3a, a TakkKe JI0CTa-
TOYHO T7TyOOKOE€ 3HaHME MaTepuajga — —TeOpPETHYECKHE OCHOBBI COBpE-
MEHHBIX MHCTPYMEHTAJIbHBIX METO/JO0B HCCIIEOBAHUS IOYB, PACTEHUH,
arpOXMMHUKATOB, CEJIbCKOXO3SMCTBEHHON INMPOIYKIMH, COBPEMEHHOE CO-
CTOSIHME U TEHICHIMH Pa3BUTHUSI MHCTPYMEHTAIbHBIX METOAOB HMCCIEN0-
BaHMA—aBTOMAaTH3allMs, MAaTeMaTU3allisgd, MUHUATIOpHU3aLMs, MEPEXO] K
MHOTOKOMIIOHEHTHOMY AaHAaJM3y, CO3JaHHUE CEHCOPHBIX YCTPOMCTB, XO-
poune 3HaHHsI METOJIUK Mpo60ooTOOpa M MPOOONOATOTOBKH OCHOBHBIX
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00BEKTOB aHaIN3a —I10YB, PACTEHUH, arpOXUMHUKATOB, 3HAHUS MPAKTUKU
NPpUMCHCHUS MaTCpHajla B JOCTATOYHO IIOJTHOM 06’LGMC, OJHAaKO, YaCTU4YHO
MOPOBOAUT SBKCIICPUMCHT IO PYKOBOACTBOM IIPCIIOAABATCIIA,

- yMeHusi: 000CHOBaHHO BBIOMPATh MHCTPYMEHTAJIBHBIA METOJI aHajHM3a
B COOTBETCTBUU C 33/la4yaMU M KOHILIEHTpAIMel aHaIuTa B O0bEKTaxX HC-
CJIEZIOBAHMSI, €0 arperaTHbIM COCTOSTHUEM U MaTpUYHOM OCHOBOM, yMeeT
MIPOBOJIUTH U3MEPEHHS aHAIMTUYECKUX CUTHAIOB Ha COBPEMEHHOM 000-
PYIOBaHUU M METPOJIOIMYECKYI0 0OpabOTKYy pe3y/lbTaToOB W3MEpPEHMI,
OLIEHUBATh €€ JIOCTOBEPHOCTh, TOYHOCTH, MPABMIIBHOCTh, a TaKXKE yMe-
HUE B JOCTaTOYHO IMOJIHOM O0BEME OCYLIECTBIATh IPOOOOTOOP U IMpo-
OONOATrOTOBKY aHAJINWTAa B COOTBETCTBUHU C TPEOOBAaHUSMH WHCTPYMEH-
TaJIbHOTO METOJa U KOHKPETHOM METOJIUKM aHajau3a, yMeeT IPOBOJUTh
HKCHEPUMEHTAIbHBIE UCCIIEIOBAaHNS TIOYBEHHBIX U PACTUTENBHBIX 00pa3-
LIOB, AarpOXMMHYECKUX CPEJCTB HA COBPEMEHHOM O0OPYAOBAaHUH, yMEET
MPUHUMATh Ha OCHOBE aHAJIM3a Pe3yJbTaTOB U3MEPEHUI COLMAIBHO 3HA-
YUMbIE€ PEIICHUS 10 YIYYIIEHUIO IJI0AOPOAMS MO0YB, ONTUMH3ALMU IH-
TaHWs U TOBBIIICHUS MPOAYKTUBHOCTH M KadecTBa arpo(uTOLEHO30B, C
YYETOM OXpaHbl IPUPOBI ; YMEET OCYLIECTBUTH IKCIIEPUMEHT, OJHAKO
J0MycKaeT 1-2 MOrpemHoCcT!, YMEeT CHenarh 1o JlabopaTopHoi pabore
COOTBETCTBYIOLIME HAOJIIOJCHUS U BBIBOJABI, HO 0€3 yuyeTra NIpaBMI TeX-
HHUKHU O€30MaCHOCTH,

- BJIa/IeHHe HABBIKAMHM YTCHMSI U OLICHKH JIaHHBIX / pe3yJbTaToB / JOKY-
MEHTOB / cCBeleHW / WHGOpPMANMK - OCHOBAaMH TNPUHIMITHAIBHBIX
YCTPONCTB COBPEMEHHBIX AHAJMUTUYECKMX HPUOOPOB, CIOCOOaMM peru-
CTpalliM aHAIMTHYECKUX CUTHAJIOB Ha COBPEMEHHOM O0OOpYyIIOBaHWH, B
JOCTaTOYHO IMOJIHOM O0OBbEME BIa/leeT HaBbIKAaMM HCIOJIb30BAHUS METO-
MK XEeMOMETPHKH JJIsi 00paOOTKU Pe3yIbTaTOB M3MEPEHHH, OIICHKH HX
JIOCTOBEPHOCTH U 00ECIIeYEeHUsI KaueCTBa pe3yJIbTaTOB aHaJIM3a, a TakKe
BJIaJIEET XOPOLIO C(POPMUPOBAHHBIMH HaBbIKaMU IMpoO00TOOpa U IMpo-
O0NOArOTOBKHM 0O0pa3LOB IOYB U CEIbCKOXO3HCTBEHHBIX pacTeHUH, ar-
POXMMHKATOB, CIOCOOAMH YIIPABJICHUSI XUMHUUECKUX PEAKIUN M MPOIIeC-
COB, JIEKAIlUX B OCHOBE MHCTPYMEHTAIbHBIX METOJIOB aHAIM3a JUIsS 1O-
JTy4eHHsT MAaKCHMAaJbHOTO BBIXOJA aHAIMTHUECKOW (DOPMBI ompenerse-
MBIX KOMIIOHEHTOB, BIIa/Ie€T HAaBBIKAMHU OCYLIECTBICHHUS HHCTPYMEH-
TAJIbHBIX METOJOB MCCJIEIOBAHMUS TIOYBEHHOTO TUIOIOPOIUS U MPOIYKIIH-
OHHOT0 Ipolecca arpo()UTOLEHO30B ; BJIaJeeT HABBIKAMU  BBIMOJIHEHUS
nabopaTOpHON pabOTHI , HO HE BCE ATAIBI MPOBEICHBI CAMOCTOSITEIIBHO H
10 MpaBHUJIaM TEXHUKU 0€30MacHOCTU paboThl B 1abOpaTopuu, MpH Mpo-
BEJICHUU DJKCIIEPHMEHTA JONYIICHbl HECYIIECTBEHHBIE OIIMOKH B XOJIE
paloThl, WJINM UMEIOTCS HETOUHOCTU B O()OpMIIEHUH pabOoTBhI.

YAOBJIETBOPUTEIHLHO

oOydJaronuics 1eMOHCTPUPYET:

He MOJIHbIe 3HAHUSI MaTepuaja- MPUHIMIHAIBHOIO YCTPOWCTBA COBpeE-
MEHHBIX TPHUOOPOB ISl PETHCTPALMM AHATUTHYECKUX CUTHAJIOB B pas-
JUYHBIX METOAAaX aHallu3a, METPOJOTHYECKHE XapaKTEPUCTUKH COBpE-
MEHHOTO aHaJUTHYECKOTO OO0OpYIAOBaHUS — BOCHPOU3BOAMMOCTH, TOY-
HOCTbh, TpefeNl OOHApYKEHHUsI, OCHOBBI XEMOMETPUKH — COBPEMEHHBIE
ACTeKThl 00ECTIeUeHUsI U KOHTPOJSI KaueCTBAa MHCTPYMEHTAIBHBIX METO-
JIOB aHaAJIM3a , a TAK)Ke HETTyOOKOe 3HaHWE Marepuana — TEOPETHUYECKUE
OCHOBBI COBPEMEHHBIX HWHCTPYMEHTAJIBbHBIX METOJOB HCCIIEI0BAHUS
MOYB, PACTEHUMN, arpOXMMHUKATOB, CEIbCKOXO3SIMCTBEHHON MPOAYKIIHH,
COBPEMEHHOE COCTOSIHUE M TEHACHIMH Pa3BUTUS WHCTPYMEHTAIbHBIX
METOJIOB HCCIIEIOBAHUSI—aBTOMATHU3allMsl, MaTeMaTU3alksl, MUHUATIOPHU-
3a1us, Iepexo]] K MHOTOKOMIIOHEHTHOMY aHAJIU3Y, CO3IaHUE CEHCOPHBIX
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YCTPOMCTB, (pparMeHTapHbIC 3HAHKUS METOAHMK MPoOooTOOpa U MPoOOmoI-

TOTOBKH OCHOBHBIX OOBCKTOB aHaJIM3a —IOYB, PACTCHUH, arpoXMMHKa-

TOB, B OTPaHUYEHHOM O0bEeMe 3HAHHS MTPAKTHKH MPUMEHEHHS MaTepralia

- nabopaTopHasi paboTa BBIMOJIHEHBI CAMOCTOSATEIILHO HAIIOJOBUHY MU

JOMyIIeHa CYNIECTBEHHAs OIMOKA B MPOBEJACHUU SKCIIEPUMEHTA MM HE

3HAET TEXHUKH 0€30MacHOCTH U HE COOII0aeT ee PaBmIIa,

- yMeeT He B NMOJHOM 00beMe: IPOBOJNTh U3MEPEHUS aHATUTUICCKUX

CUTHAJIOB Ha COBPEMEHHOM 00OPYJIOBAHUH U METPOJIOTHUECKYIO 00pa-

OOTKY pe3y/IbTaTOB WU3MEPEHUH, OIICHUBATh €€ JJOCTOBEPHOCTh, TOY-

HOCTb, TPAaBIWJILHOCTh, a TaKXke c1abo chopmMupoBaHHOE YMEHHE —

OCYIIECTBISATH MPOOOOTOOP M MPOOONIOrOTOBKY aHAIIUTA B COOTBET-

CTBHH C TPEOOBaHUSIMU UHCTPYMEHTAJIBHOI'O METO/Ia M KOHKPETHOM Me-

TOJUKU aHAJIN3a, YMEET B OTPAHUYCHHOM 00BEME MTPOBOIUTH IKCIIEPH-

MEHTaJIbHbIE UCCIICIOBAHMUS TIOYBCHHBIX M PACTUTEILHBIX 00pa3iioB, 00b-

€KTOB OKPY’)KaIOIICH Cpe/bl, arpOXUMHUYECKUX CPEACTB HAa COBPEMEHHOM

000pyJI0BaHUH, YMEET HE B IMOJHOM 00beMe IPUHUMATh HAa OCHOBE aHa-

JM3a Pe3yabTaTOB H3MEPEHHI COMAIIBHO 3HAYMMBIC PELICHHS 10 yITyd-

HICHHUIO TUIOOPOIUS TTOYB, ONITUMHU3AIMH TUTAHUS M MOBBIIICHHUS TIPO-

JTYKTUBHOCTH M KauecTBa arpo(UTOLIEHO30B, C YUETOM OXpPaHbl IPUPO-

IIbI; yMeeT (parMEHTApPHO OCYIIECTBIISATh SKCIICPUMEHT, HO HE yMeEeT B

MOJTHOM 00BbEME CJIeNIaTh 110 JJA0OPaTOPHOH paboTe COOTBETCTBYIOIIUE

HAOJIIOICHUS M BBIBOJIBI, WJIHM JICJIACT UX OIPAaHMUYCHHBIMHE , 0€3 ydera

MpaBHJIa TEXHUKU OE30MAaCHOCTH,

- He B MOJIHOM 00beMe BJiajieeT HABbIKAMHM YTCHHUS U OIICHKH JTaHHBIX
/ pe3ynbTaTtoB / JOKYMEHTOB / cBeleHUl / uHpopmManuu — OCHOBaMU
NPUHIUITHATIBHBIX YCTPOWCTB COBPEMEHHBIX aHATUTHYECKUX HPUOO-
pOB, Croco0aMH PErHCTpaliyd AHAJTUTUYCCKMX CHTHAJIOB Ha COBpE-
MEHHOM OOOpYJOBaHWH, a0 BJaJleeT HABBIKAMH HCIIOJIb30BaHUS
METOJMK XEMOMETPUKU Il 00pabOTKH pEe3y/IbTaTOB H3MEPEHHUH,
OLICHKA MX JIOCTOBEPHOCTH M OOCCIICYCHHUsS KAdecTBa PE3yJIbTaTOB
aHamW3a, a TaKXKe BIaJeeT B OrPaHUYECHHOM OObeMe HaBBIKAMHU
mpo6ooTOOpa U MPOOOMOATOTOBKH OOPA3IOB MOYB M CEIbCKOXO035M-
CTBCHHBIX pacTEeHHU, 00bEKTOB OKpYIKAIOIIEH CPe/Ibl, arpOXUMHKATOB,
crioco0amMu yrpaBlICHHS] XMMUYECKHX PEAKIMA M TPOIIECCOB, JIEKA-
[IMX B OCHOBE MHCTPYMEHTAJIbHBIX METOJOB aHaIHM3a JJIS TOTyUCHUS
MaKCHUMAaJIbHOTO BBIXOJa aHAJTUTHYECKON (POPMBI ONpeNensieMbIX KOM-
MOHEHTOB, BIIAJICET HE B MOJHOM 00BbEME HABBIKAMH OCYIIECCTBIICHUS
WHCTPYMEHTAJIBHBIX METOJIOB UCCIIEIOBAHMS TIOYBEHHOTO TUIO0POIUS
U TPOAYKIIHOHHOTO TMpoIiecca arpopUTOIICHO30B; BiaaeeT (parMeH-
TApHO HABBIKAMU  BBITIOJHEHUS J1a00paTOPHOI pabOThI , TOJIBKO IO-
JIOBUHA JTA0OPaTOPHOW PabOThl MPOBEICHA CAMOCTOSATENLHO , CO-
BEpIIacT OMMOKK B TPaBUIIaX TEXHHKH 0€30MacCHOCTH PabOTHI B Jia-
OopaTopuH, MPH MPOBEACHUH SKCIIEPUMEHTA JOMYIICHBI ONIUOKH |,
BBIBOJIbI HE TOUHBIC HIIM HE IIyOOKHe, odopMieHHe pabOThI HEMOJI-
HOE.

HEY0BJICTBOPHUTEJIBLHO

oOyJaronuics:

He 3HaeT: MPUHUUIIUAIBHOIO YCTPOWCTBA COBPEMEHHBIX NPUOOPOB ISt
pEerUCTpaI aHATUTHYCCKUX CUTHAIOB B Pa3lIMYHBIX METO/aX aHAJIN3a,
MCTPO-JIOTHYCCKHUE XapPaKTCPUCTHUKKU COBPEMCHHOI'O AHAJIUTHUYCCKOI'O
000pyI0BaHUsI — BOCIIPOU3BOAMMOCTbD, TOUHOCTb, MIPEIE)T OOHAPYKEHUS,
OCHOBbBI XEMOMECTPHUKHU — COBPEMCHHBIC ACIICKThBI oOecrieueHnss U KOH-
TPOJISE Ka4eCTBA HHCTPYMEHTAIBHBIX METO/IOB aHAIN3a, a TAK)Ke HE 3HAeT
MaTepualia — —TEOPETUYCCKHE OCHOBBI COBPEMEHHBIX MHCTPYMEHTAJIb-
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HBIX METOJIOB MCCJIeI0BAaHUS TIOYB, paCTEHUH, arpOXUMUKATOB, CEIbCKO-
XO03SICTBEHHON MPOAYKIIMU, COBPEMEHHOE COCTOSHUE M TCHICHIIMH Pa3-
BUTHS MHCTPYMEHTAJIbHBIX METOJOB MCCIIEIOBaHUSI—aBTOMATHU3AIlM, Ma-
TeMaTH3alusl, MUHAATIOpU3alus, epexo] K MHOTOKOMIIOHEHTHOMY aHa-
M3y, CO3JJaHUE CEHCOPHBIX YCTPOWCTB, HE 3HAET METOIUK MpoOooTOOpa
Y TIpoOOMOArOTOBKM OCHOBHBIX OOBEKTOB aHajN3a —I04B, PACTEHUH, ar-
POXHMMHUKATOB, HE 3HAET MPAKTUKH MIPUMEHEHHUS MaTepuaia , B poIecce
MIPOBEJICHUS 1TaOOPATOPHON pabOThI CTYNEHT JOMYyCKal CYIIECTBEHHbIE
OITMOKH, KOTOPBIE MPUBETH K HEBEPHOMY PE3yJIbTaTy, HE 3HAET HOPMEI U
npaswia Th, 6e3rpaMoTHO, HE TOYHO O(OPMUIT OTUET MO IKCIEPUMEHTY,
- He yMeeT 00OCHOBAaHHO BBHIOMpATh HHCTPYMEHTAIBHBIA METOJ] aHaIN3a
B COOTBETCTBHUU C 33/1a4aMU M KOHLIEHTpalllel aHAJIMTa B 00BEKTaX UC-
CJIIEOBAHUS, €TO arperaTHbIM COCTOSIHUEM U MaTPUYHOM OCHOBOW, HE
yMeeT MPOBOAUTH U3MEPEHUsI aHAIUTUYECKUX CUTHAJIOB Ha COBPEMEH-
HOM 000pYIOBAaHUHU M METPOJIOTHYECKYIO 00pabOTKy pe3yIbTaTOB H3Me-
peHuil, OIIEeHUBATh €€ JJOCTOBEPHOCTh, TOUHOCTb, TPABMIIBHOCTH , a TaK-
xe He cOPMHPOBAHHO YMEHHE — OCYIIECTBIIATH MPoO0OTOOp U Mpo-
OOIMOATrOTOBKY aHANIUTa B COOTBETCTBUHU C TPEOOBAHHUSIMH UHCTPYMEH-
TaJb-HOTO METOJa W KOHKPETHOW METOJIUKHA aHaJIM3a, He yMEET IMPOBO-
JUTH SKCIIEPUMEHTAIIbHBIE UCCIIEI0OBAaHUS TTOYBEHHBIX M PACTUTEIBHBIX
00pa3loB, arpOXMMHUYECKUX CPEACTB HA COBPEMEHHOM 00OPYIOBaHUH,
He yMeeT IIPUHUMATh Ha OCHOBE aHalln3a Pe3yIbTaTOB U3MEPEHUN COLU-
QIBHO 3HAYMMBIE PEIICHHS 110 YITYUIICHUIO II0IOPOIUS ITOYB, ONITHMH-
3allMy MTUTaHUS U MOBBIIIEHUS! MPOAYKTUBHOCTH U KauecTBa arpoduro-
IIEHO30B, C YYETOM OXPaHBI IPUPOJIBI ; HE YMEET CAMOCTOSTEIHHO BHI-
MOJIHUTH IKCIIEPUMEHT, CJeNaTh Mo 1ab0paTopHOit paboTe COOTBET-
CTBYIOIIME HAOJIOJCHUS W BBIBOJIBI, HE COOIIOACT MpaBUiIa TEXHUKU
0€301acHOCTH B JIAOOPATOPHH.

- He BJIaJieeT HABBIKAMHU: YTCHUS W OICHKH JAHHBIX / PEe3yJIbTaTOB /
JOKYMEHTOB / cBeleHUN / MH(POpPMAIIUU - OCHOBAMHU MPHHIMITHUAIBHBIX
YCTPOMCTB COBPEMEHHBIX AHATMUTUYCCKUX TPUOOPOB, CIIOCOOAMU PETH-
CTpallii aHAIUTUYECKUX CUTHAJIIOB HA COBPEMEHHOM O0OpYIOBaHUU, HE
BJIQJICET HABBIKAMH HCIIOJH30BAaHUS METOAMK XEMOMETPHKH IS 00pa-
OO0TKM pe3yabTaTOB M3MEPEHUH, OIIEHKU MX JOCTOBEPHOCTU U olecreue-
HUS KadecTBa Pe3yJbTaTOB aHAIM3a, a TakKe He BjajeeT HaBBIKaMU
mpo6ooTOéOopa M MPOOOMOATOTOBKA  OOpPAa3IOB MOYB U CEIHCKOXO3SM-
CTBEHHBIX PACTCHHH, OOBEKTOB OKPYKAIOMIEH Cpeibl, arpOXUMHKATOB,
croco6aMu yIrpaBiIeHUsS XUMUYECKUX PEAKIMI U MPOLIECCOB, JIEKAIIUX B
OCHOBE MHCTPYMEHTAJIBHBIX METOJOB aHAJIM3a JUIs MOJy4eHUS MAaKCH-
MaJbHOTO BBIXOJIa AaHATUTUYECKON (DOPMBI ONpeAeNsieMbIX KOMIIOHEHTOB,
He BJajJeeT HABBIKAMH OCYIIECTBICHHUS WHCTPYMEHTAIBHBIX METOJIOB
WCCIIEIOBaHMS MOYBEHHOTO IJIOJOPOAUS M MPOAYKIIMOHHOTO Tpolecca
arpoUTOIEHO30B , HE BJIAJICET HABBIKAMH  BBITOJTHCHHS JTaOOPATOPHOMH
paboThl , B Mpollecce MPOBEACHUS Ta0OpaTopHOW paboOThl TOMYIIEHBI
CYIIECTBEHHBIC OIMUOKH, KOTOPHIC MIPUBEIN K HEBEPHOMY PE3yJIbTaTy, He
BJIaJieeT HABBIKAMHU COOIIOJICHUS HOPM M MPABUIJI TEXHUKU 0€30MacHO-
CTH , @ TaKXe T'PaMOTHOTO O(OpPMIICHUS PE3yJbTaTOB JKCIICPUMEHTA H
MOATOTOBKH BHIBOJIOB.

4.2.4. Kputepum olleHKH /1€JI0BOM UIPbI
[Ipu BBIMOTHEHUY AEIOBOM UTPhI 00yYarOIUKACA JEMOHCTPUPYET:
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- 3HAHHUA: TPUHLIUIHAATBHOTO YCTPOMCTBA COBPEMEHHBIX MPUOOPOB JIJIsi PErUCTPaLUU
AHAJIMTUYECKUX CUTHAJIOB B PA3JIMUHBIX METOAAX aHAJIN3a, METPOJIOTMYECKUE XapaKTe-
PUCTUKHU COBPEMEHHOI'O aHAJUTHYECKOTrO OOOpYIOBaHUSI -BOCIPOU3BOAMMOCTb, TOY-
HOCTb, TIpefie] OOHApPYKEHHS, OCHOBbl XEMOMETPUKU — COBPEMEHHBIE ACIEKThI 00ec-
MEYEHUS U KOHTPOJISI KAYECTBA HHCTPYMEHTAIBHBIX METOJOB aHAIM3a , 3HAHME MaTe-
puanga — —TEOPETUYECKUE OCHOBBI COBPEMEHHBIX MHCTPYMEHTAJIBHBIX METOIOB HCCIIE-
JIOBAHUS TTOYB, PACTEHHUM, arPOXUMHKATOB, CEILCKOXO35MCTBEHHON NPOIYKIUH, COBpE-
MEHHOE COCTOSIHWE W TEHAECHLMHU Pa3BUTUS MHCTPYMEHTAIBHBIX METOJOB HCCIIEIOBA-
HUA—aBTOMATH3alMsl, MaTeMaTU3alus, MHUHUATIOPU3ALHUs, NEPEXO] K MHOTOKOMIIO-
HEHTHOMY aHaJu3y, CO3JJaHHE CEHCOPHBIX YCTPOWCTB, 3HAHMSA METOAMK MpoOooTOOpa
U MPOOONOATrOTOBKM OCHOBHBIX OOBEKTOB aHaM3a —I10YB, PACTEHUH, arpOXHUMHKATOB,
3HAHMA NPAKTUKA MPUMEHEHUs MaTepualia, CaMOCTOSITENIbHO, MPAaBUIBHO , C YYETOM
HOPM M IIpaBWJI TEXHUKU 0€30MaCHOCTH MPOBOJUT 3KCIEPUMEHTAIBHYIO YaCTh 3aJaHUI
UTPBI, TOCJIENI0BATEIbHO, YETKO M JIOTUYHO HM3JaraeT pe3yJbTaThl HKCIIEPUMEHTA, XO-
pOILIO OPUEHTHPYETCS] B MaTepHalie, 3HAET MPaBUIbHBIE OTBETHl HA BCE BOIPOCHI MPHU
YCTHOM 3aIlIMTE BHIBOJOB 3aJJaHUs JEIOBOM UTPHI,

- YMEHHUSI: apTyMEHTUPOBAHHO BBHIOMPATh HHCTPYMEHTAJIBHBIN METOJ] aHajin3a B COOT-
BETCTBHUHM C 33Jja4aMH U KOHIIEHTpAIMEel aHauTa B 00bEKTaX MCCIIEAOBAHMS, €ro arpe-
raTHBIM COCTOSIHUEM M MaTPUYHOW OCHOBOi, yMeeT IPOBOJIUTh U3MEPEHUS aHATUTHUYE-
CKHX CUTHAJIOB Ha COBPEMEHHOM O0OOPYJOBAaHUU U METPOJOTHYECKYIO 00pabOTKy pe-
3yJbTaTOB HM3MEPEHHI, OIIEHUBATh €€ JOCTOBEPHOCTh, TOYHOCTh, MPAaBUIBHOCTh, a
TaK)K€ YMEHHe — OCYILECTBIATh IPOO0OTOOp U MPOOONOArOTOBKY aHAJIUTa B COOT-
BETCTBUM C TPEOOBAHUSIMU MHCTPYMEHTAIBHOIO METOJIa U KOHKPETHOM METOJIMKU aHa-
JM3a, yMEET NPOBOJUTH SKCIEPUMEHTAIBHBIE UCCIEAOBAHUS IOYBEHHBIX U PACTUTEN b~
HbIX O0Opa3loB, arpOXMMHUYECKHUX CPEJICTB Ha COBPEMEHHOM OOOpYJOBAHHH, yMeeT
MIPUHUMATh Ha OCHOBE aHaJIu3a pe3yJbTaTOB U3MEPEHUN COLIMAIIBHO 3HAYMMBIE pEllle-
HUSI TIO YJIYUYIIEHUIO TIJIOA0POAUS MMOYB, ONTUMHU3AIMY TUTAHUS U MOBBIIICHUS TTPOTYK-
TUBHOCTH U KauecTBa arpo(PUTOIIEHO30B, C YUETOM OXPaHbl IPUPOLI ; OOyYaIOIIUIACST
MPaBUJIbHO, OE301IMO0YHO ¢ COOJIIOJIEHUEM HOPM TEXHUKH 0€30MaCHOCTH YMeeT IIpo-
BECTH JKCIIEPUMEHT B IPOLECCE PELIEHUS BOIPOCOB WIPBI U MOATOTOBKHU K JEJIOBOI
Urpe, cAeNaTh rIyOOKue, JIOTHYHbIE W MPAaBUIILHBIE BBIBOJIBI IO PE3yJibTaTaM JKCIEepH-
MEHTAa, B IPOLIECCE JIETOBOM UTPHl YMEET OCYIIECTBIIATH COBMECTHYIO JEATEIBHOCTD B
Tpynme ¢ IeNiblo perieHus MpoPecCUuOHATbHO-OPUEHTUPOBAHHBIX 33724, yMeeT aHaJIH-
3UpOBaTh W peliaTh TUIIMYHbBIE IPOU3BOJCTBEHHBIEC 3aa4l, YMEET apryMEHTHPOBAHO
MPEJACTABUTh U 3AIIUTUTH MOJIYYEHHBIE PE3YIbTATHI,

- BJIaJIeHHe HABBIKAMM: YTECHMS U OLICHKU JTAHHBIX / pe3yJbTaTOB / TOKYMEHTOB / CBe-
neHuii / naopMan — OCHOBaMH MPUHIMIHATBHBIX YCTPOUCTB COBPEMEHHBIX aHAIH-
TUYECKUX TpHOOPOB, CrOCOOAMU PETUCTPALMU AHAIUTUYECKHX CUTHAJIOB Ha COBpeE-
MEHHOM O0OpYAOBaHHH, B MOJHOM 00beMe BJiaJieeT HABBIKAMM HCIIOJIb30BAHUS Me-
TOAMK XEMOMETPUKH JIJIs1 00pabOTKU PE3yNbTaTOB U3MEPEHUMN, OLIEHKU UX JOCTOBEPHO-
CTU M OOecreueHHs] KauecTBa pe3ysibTaTOB aHAM3a, a TaKxke BJajgeeT copMHUpO-
BAHHBIMH HABBIKAMHU Mpo000TOOpa U MPOOONOATOTOBKMA OOPA3LOB MOYB U CEIBCKO-
XO3STUCTBEHHBIX PACTEHUH, arpOXUMHUKATOB, CIIOCOOAMU YIIPaBICHUS XUMHUUYECKHUX pe-
aKIMH U MPOLECCOB, JISKAIINX B OCHOBE HHCTPYMEHTAIbHBIX METO/IOB aHaau3a AJisl 1o-
JTy4eHUS MAaKCUMAaJbHOTO BBIXOJAa AHAIMTUYECKON (HOPMBI OTIPEIETAEMbIX KOMIIOHECH-
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TOB, BJIaJieeT HABBIKAMM OCYILIECTBJICHUSI HHCTPYMEHTAJIbHBIX METOJOB UCCIENO0BA-
HUSI TOYBEHHOTO IUIOA0POIMS U MPOYKIIMOHHOTO IIpoliecca arpo(pUTOLEHO30B |
BJIa/ieeT HABBIKAMM BBITIOJHEHHUS HKCIIEPUMEHTA NPU PEIICHUH MPOOJIEMbI, MOCTaB-
JIEHHOW B JIEJIOBOM WIPE, BIAJICET HABBIKAMU MOJATOTOBKH BBIBOJIOB IO PE3YJIbTATAM
AKCIIEPUMEHTA, ITyOJIUYHOTO BBICTYIUICHUS O MPEACTABICHUIO U 3aIUTE MOJIYYEHHBIX
PE3yNbTATOB PElICHHs] MPOOJIEM , OCTABIICHHBIX B JIEJIOBOM UIpe, BJiajeeT HABbIKA-
MM 3a]1aBaTh BOIMPOCHI, CBUACTEIHCTBYIOIINE O €T0 TIyOOKOM MpopabOTKE TEMBI Jelo-
BOW UTPBI, IPX 3TOM CaM aKTMBHO y4aCTBYET B OTBETAX Ha JIPyrMe BONPOCHI, apryMeH-
THPOBAHO JOKA3BIBAET CBOKO TOUKY 3PEHUS.

KpuTepum ouieHKH y4acTus B 1eJIOBOM Urpe

OTJIMYHO 00y4arOIHUIACS IEMOHCTPUPYET:

- 3HaHMs: IPUHIMITHAIBHOTO YCTPOICTBAa COBPEMEHHBIX NPHOOPOB IS
perucTpai aHAJIMTUYCCKHUX CHUTHAJIOB B PA3JIMUYHBIX MCTOAAaX aHaJIM3a,
METPOJIOTUYECKHE XaAPAKTEPUCTHKH COBPEMEHHOTO aHAIMTHYECKOTO
000pyI0BaHUS -BOCIPOM3BOJAUMOCTh, TOYHOCTD, TIPEeNl OOHApPYKEHHUS,
OCHOBBI XEMOMETPHKH — COBPEMEHHBIE aCHEKThl OOecreueHHs M KOH-
TPOJISl Ka4eCTBa MHCTPYMEHTAIBHBIX METOJIOB aHAIN3a, 3HAHUE MaTepH-
ajla — —TCOPCTUUCCKHUEC OCHOBbBI COBPCMCHHBIX MHCTPYMCHTAJIBHBIX MC-
TOZIOB MCCJICOBaHMs II0YB, PACTCHUIl, arpOXMMHUKATOB, CEIbCKOXO3Si-
CTBEHHOM NpoaAyKIHHU, COBPEMCHHOC COCTOAHHUEC U TCHACHIIMU PA3BUTHUA
MHCTPYMEHTAJIBHBIX METOJIOB UCCIIEIOBAHUI—aBTOMATH3aIINs, MaTeMaTH-
3a1ud, MHUHHUATHOpU3anuAa, Mnepexod K MHOIOKOMIIOHCHTHOMY aHaJIu3y,
CO3JJaHUE CEHCOPHBIX YCTPOMCTB, 3HAHUS METOIUK MPoO00TOOpa U Mpo-
OOIOArOTOBKM OCHOBHBIX OOBEKTOB aHallM3a —I10YB, PACTECHUI, arpoxXu-
MHKaTOB, 3HAaHHs NMPAKTUKU TPUMEHEHUS Marepualia, CaMOCTOSTEIbHO,
IIpaBHUJIbHO, C YUCTOM HOPM U IMPaBHUJI TCXHUKHU 0€e30MacHOCTH IMPOBOAUT
IKCTIEPUMEHTAIBHYIO YacTh 33/IaHUi WIPBI, IIOCIIEI0BATENBHO, YETKO U
JIOTHYHO M3JIaraeT pe3ysIbTaThl IKCIEPUMEHTA, XOPOILIO OPUEHTHPYETCS B
MaTepHale, 3HaeT MPaBWIbHBIE OTBETHI HA BCE BOIPOCHI IPH YCTHOM 3a-
IIMTE BHIBOJIOB 3a/1aHUS JIETIOBON UTPHI,

- YMeHHUsl: apryMEHTHPOBAHHO BbIOMpaTh HHCTPYMEHTAIbHBIA METOJ
aHajM3a B COOTBETCTBUM C 33JayaMH M KOHIEHTpalMel aHauTa B 00b-
€KTaX HCCIIEZIOBAHMS, €0 arperaTHbIM COCTOSTHUEM M MaTpPHUYHOW OCHO-
BOI, yMeeT NMPOBOAUTh U3MEPEHUsI AaHAIUTHUYECKUX CUIHAJIOB Ha COBpE-
MEHHOM OOOpYJIOBaHMM U METPOJOTHUECKYI0 00pabOTKYy pe3yJbTaToB
U3MEpEHUH, OLEHUBATh €€ JOCTOBEPHOCTb, TOUHOCTh, MPABUIBHOCT, a
TaKK€ YMEHHE — OCYIIECTBIATH MPOOOOTOOP M MPOOOIOATOTOBKY aHa-
JUTa B COOTBETCTBUHU C TPEOOBaHMSIMU MHCTPYMEHTAIBHOTO METOAa U
KOHerTHOfI MCTOAHUKHU aHaJIM3a, YMECT IMPOBOAHUTH SKCIICPHUMCHTAJIb-
HBIE€ HCCIIEIOBAaHMs MOYBEHHBIX U PACTUTEIbHBIX O0Pa3lOB, arpoXHUMH-
YEeCKHX CPEICTB Ha COBPEMEHHOM O0OPYZOBaHHH, YMEET MPUHUMATh Ha
OCHOBE aHAJIN3a Pe3y/IbTaTOB U3MEPEHUN COLMAILHO 3HAYMMBbIE PEIIeHUS
0 YJIYYHICHUIO IIIOJOPOJAUA IMOYB, ONTHUMH3aUWKU IUTAHHUA W IMOBBIIIC-
HUS TPOJYKTUBHOCTU M KadyecTBa arpO(HUTOIICHO30B, C YIETOM OXpaHbI
MPUPOABI;, CTYIEHT MPaBWIbHO, 0€30IIMO0YHO C COOJNIIOJIEHHEM HOPM
TEXHUKU 0€30MaCHOCTH YMEET NPOBECTH HKCIEPUMEHT B MPOLECCE pe-
IICHUsT BOTIPOCOB WTPHI M MOATOTOBKH K JIEIIOBOW WTPE, CHENaTh TIy0o-
KHe, JIOTUYHbIE U IPAaBUJIbHBIE BBIBOJIBI 110 pE3yJIbTaTaM IKCIIEPUMEHTA, B
mporecce JIEIOBOM WUTPHI YMEET OCYIIECTBIISITh COBMECTHYIO JIESTEIb-
HOCTB B IpYIIIE C 1IEJbI0 pelIeHus: NpoQeccunoHaIbHO-OPHEHTHPOBAHHBIX
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3a/la4, yMeeT aHaJU3UpOBaTh W pellaTh TUIHMYHBIE TIPOU3BOICTBEHHbIE
3aJauu, yMeeT apryMEeHTHPOBAHO MPEACTABUTh U 3AIUTHTD IOTy4YCHHBIC
pe3yNbTaThl,

- BJIaJIeHHe HABBIKAMM YTCHHS M OI[CHKH JaHHBIX / pe3yJbTaToB / JOKY-
MEHTOB / cBeleHUN / WH(OpPMALUU — OCHOBAMU MPHUHIMITHAIBHBIX
YCTPOHCTB COBPEMEHHBIX AHAJUTUYECKHX MPUOOPOB, CIOCOOaMH pEru-
CTpallii aHAIUTUYECKUX CUTHAJIOB Ha COBPEMEHHOM OOOpYyIOBaHUH, B
MOJTHOM 00BbEMEe BIIA/ICET HAaBBIKAMU HCIIOJIb30BAaHUS METOAMK XEMOMET-
pUKU 151 00pabOTKU pe3yabTaTOB U3MEPEHUH, OLIEHKH MX JIOCTOBEPHO-
CTH M O0ECleYeHNUsl KayecTBa pe3yJbTaTOB aHAIU3a, a TAaKKe BIAa/eeT
c(hOpMHUPOBAHHBIMH HABBIKAMH TPOO0OTOOpa M MPOOOIIOATOTOBKHA 00-
Pa3LoB II0YB U CEJIbCKOXO35MCTBEHHBIX PACTEHUN, arpOXUMHUKATOB, CIIO-
co0aMu ynpaBiIeHUS XMMHUECKUX PEaKIUil U MPOLECCOB, JIeXKAIUX B OC-
HOBE HMHCTPYMEHTAJbHBIX METOJIOB aHalIM3a ISl TOJXY4YEeHUS MAaKCH-
MaJbHOIO BBIX0OJIa aHAIMTUYECKON (DOPMBI OnpeiesiieMbIX KOMIIOHEHTOB,
BJIQJICCT HABBIKAMH OCYIIECTBICHHS HHCTPYMEHTAJIbHBIX METOJOB HC-
ClIeI0Ba-HUS TTOYBEHHOTO TJIOJOPOIUS U MPOAYKIIMOHHOTO Ipoliecca ar-
poduTO-1IEeHO30B, BIaIeeT HABBIKAMHU BBITIOJHEHHUS JKCIIEPUMEHTa TpU
pelIeHrur mpoOIeMbl, TOCTABICHHOM B JI€JIOBOM UTpe, BIAJeeT HaBbIKA-
MU TOJATOTOBKH BBIBOJIOB IO PE3yJbTaTaM SKCIEPUMEHTA, MyOINIHOTO
BBICTYIUICHHSI 1O MPEICTaBICHHUIO W 3aIIUTE IMOJYYCHHBIX PE3yIbTaTOB
perieHusi mpooeM , TOCTABICHHBIX B JICIOBOM UIpe, BIIAJCET HABBIKAMHU
3a/laBaTh BOIIPOCHI, CBUJETEILCTBYIONINE O €ro riay0okoil mpopadoTke
TEMBI JIEJIOBOW UTPHI, MPH 3TOM CaM aKTUBHO y4aCTBYET B OTBETaxX Ha
Jpyrue BONPOCHl, apryMEHTHPOBAHO JI0Ka3bIBAET CBOIO TOUKY 3PEHUSI.

XOpo1I0

oOydJarouuics 1eMOHCTPUPYET:

- 3HAHWS: TPUHIUIHAIBHOTO YCTPOUCTBA COBPEMEHHBIX MPUOOPOB JIJIs
perucTpa aHaJIUTUYCCKUX CUTHAJIOB B Pa3JIMYHBIX MCTOAAX aHalin3a,
METPOJIOTHYECKUE XaPAKTEPUCTUKU COBPEMEHHOTO aHAITUTHYECKOTO
000pYyIOBaHUs -BOCIIPOU3BOIUMOCTH, TOYHOCTb, IIPE/Ie] OOHAPYKEHUS,
OCHOBBI XEMOMETPHKHU — COBPEMEHHbBIE aCMIEKThI 00€CIIeYeHUS U KOH-
TPOJIS KAUeCTBAa HHCTPYMEHTAIBHBIX METOJIOB aHANIU3a, B JIOCTATOYHO
MOJTHOM 00bEeMe 3HAHHS MaTepralia — —TeOPETUIECKHE OCHOBHI COBpE-
MEHHBIX HHCTPYMEHTAJIbHBIX METOJOB UCCIIEIOBAHUS TIOYB, PACTEHH,
arpoOXMMHUKATOB, CEITLCKOXO3SIMICTBEHHOM MPOIYKIINU, COBPEMEHHOE CO-
CTOSIHUE U TeHJICHIIUU Pa3BUTUS UHCTPYMEHTAIBHBIX METOIOB UCCIEH0-
BaHUA—aBTOMATHU3allWA, MaTEMAaTHU3alluA, MUHHUATIOpU3alus, Iepexo K
MHOTOKOMIIOHEHTHOMY aHallu3y, CO3JJaHUE CEHCOPHBIX YCTPOUCTB, J0-
CTAaTOYHO FJ'IY6OK0€ 3HAHUC MPAKTHKU IIPUMCHCHUA MaT€pHrajia, HO HE
BCE ATalbl SKCIIEPUMEHTAIBHON PaOOTHI MO AETOBOM UTPE BBHIMOTHEHBI
CaMOCTOSITEIILHO, YaCTHYHO IMPU PYKOBOJICTBE TIPETIOAaBaTels Win ¢ 1-2
MOTPEIIHOCTSIMH B COOJIOJICHUU HOPM M TIPABHJI TEXHUKH 0€30MacHOCTH,
XOPOIIO OPHEHTUPYETCS B MaTeprale, IOCIeA0BaTENFHO U JIOTUYHO H3-
JaraeT pe3yabTaThl KCIIEPUMEHTA MPU YCTHOM 3alllUTe BHIBOJOB 3a/1aHUS
HCHOBOﬁ HUI'PbI, OAHAKO 3aTPYAHSICTCA C OTBETOM IIPU BUJON3MCHCHHUU
BOIIpoOCa,

- YMEHHs: BIIOJIHE apryMEHTHPOBAHHO BBIOMpPATh MHCTPYMEHTAJIbHBIN
METOJl aHaJlh3a B COOTBETCTBUH C 33Jja4aMi U KOHIEHTpaluel aHaiuTa B
00BEKTaxX MCCIIEAOBAHMs, €T0 arperaTHbIM COCTOSSHUEM M MaTpUYHOM oc-
HOBOM, yMeeT MPOBOAUTH M3MEPEHUS aHAIUTUYECKUX CHUTHAJIOB Ha CO-
BPEMEHHOM 000OpYIOBaHUU U METPOJIOTHUECKYIO 00pabOTKy pe3yIbTaToB
M3MEpEeHu, OLIEHUBaTh €€ JOCTOBEPHOCTh, TOYHOCTh, MPAaBUIBHOCTh, a
TaKXXe B JOCTATOYHO MOJHOM 00bME YMEHHE OCYUIECTBIATH MPoO00TOOp
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U NMpoOOIOArOTOBKY aHAJIMTAa B COOTBETCTBHM C TPEOOBAHUSMH UHCTPY-
MEHTAJILHOTO METO/1a MU KOHKPETHON METOJIMKN aHaiu3a, chopMUpOBaHBI
YMEHHS IPOBOJUTH DKCIIEPUMEHTAIIBHBIC HCCICIOBAHUS TIOYBEHHBIX U
pacTUTENBHBIX 00pPAa3loOB, arpOXMMHUYECKHX CPEJCTB HA COBPEMEHHOM
000pyJOBaHUH, YMEET IPUHUMATh HA OCHOBE aHAJIM3a PE3yJbTaTOB M3-
MEpPEHUN COLMAIbHO 3HAYMMBIE PELICHUS 110 YJIYYIICHHUIO IUIOJOPOIUS
II0YB, ONTHMU3ALMNA IUTAHUASA U IOBBIIIECHUS NPONYKTUB-HOCTH U Kayde-
CTBa arpo(UTOIEHO30B, C YUETOM OXpaHbl MPUPOJIBI ; YMEET IPOBECTU
9KCIIEPUMEHT B MPOLIECCE PEIIECHUS BOIIPOCOB UIPHI U MOATOTOBKY K J1€-
JIOBOM WI'PE, HO YAaCTUYHO IIPU IMOMOIIY MPENoAaBaTelsi, yMeeT CclenaTh
10 HKCIEPUMEHTAIbHOM paboTe COOTBETCTBYIOLIUE HAOIIOIEHHS U BbI-
BOJIBI, HO 0€3 y4eTa MpaBHJI TEXHHKH O€30IaCHOCTH, B IPOLECCE JEII0-
BOI MI'PbI yMEET B I0CTATOYHO MOJIHOM 00BEME OCYLIECTBIISTh COBMECT-
HYIO JIEITEIbHOCTh B TPYIIE CTYIEHTOB C IENbI0 PEelIeHus Mpodeccuo-
HaJIbHO-OPUEHTUPOBAHHBIX 3314, YMEET aHAIM3UPOBaTh MU pelarb TH-
IIUYHbIE [TPOU3BOJICTBEHHBIE 33/au, HO JOINycKaeT 1-2 MOrpemHocTy B
apryMeHTallii CBOMX PE3yJIbTaTOB WM TOYKH 3PEHHUS,

- BJIaJIeHHe HABBIKAMM: YTCHHS M OIICHKH JaHHBIX / pe3yJabTaToB / J0-
KyYMEHTOB / cBeJeHUH / MHPOpPMAlUM — OCHOBAaMM NPUHIMIIHAIBHBIX
YCTPOMCTB COBPEMEHHBIX AHAIUTUYECKUX MPUOOPOB, criocodaMu peru-
CTpalli¥ aHAJINTHYECKUX CUTHAJIOB Ha COBPEMEHHOM OOOpYyJIOBaHMH, B
MOJTHOM 00BbEMe BIIA/ICET HABBIKAMU HCIIOJIb30BAHHS METOJUK XEMOMET-
pUKHU A1 00pabOTKU pe3ylnbTaTOB U3MEPEHUH, OLIEHKU UX JIOCTOBEPHO-
cTH 1 oOecredyeHHs] KauecTBa Pe3ylbTaTOB aHAIN3a, a TaKKe BIaJeeT
JOCTaTO4YHO C(POPMHUPOBAHHBIMU HaBBIKAMU Mpo000TOOpa U MpoboIoa-
TOTOBKH 00pa3lioB MOYB U CEIbCKOXO35AMCTBEHHBIX PACTEHHI, arpoXu-
MHUKATOB, CIOCOOAMU YIPaBJIEHUS XMMMUECKUX PEAaKLUMH U IMPOLIECCOB,
JIEKAIUX B OCHOBE MHCTPYMEHTAJIbHBIX METOJIOB aHAIM3a Ul IOJIyde-
HUS MaKCHUMAaJbHOTO BBIXOJA AHAIUTHYECKOW (hOPMBI OMpPEesIIeMbIX
KOMIIOHEHTOB, BJIAJI€ET HABbIKAMH OCYLIECTBIECHUS WHCTPYMEHTAJIbHBIX
METOJ0OB HCCIIEIOBAHMS ITOYBEHHOTO ILIOJOPOIUS M IPOLYKLIUOHHOI'O
nporecca arpo(uTOLEHO30B; BIa/leeT HaBbIKAMHM  BBIMOJIHEHUS 3KCIIe-
pUMEHTAJIbHOM paboThl , HO HE BCE ATAlNbl JIEJOBOM WUIPHI IPOBEJIEHBI
CaMOCTOSITENILHO IO MpaBWJIaM TEXHUKH 0€30MacHOCTH paboThl B Jia-
O6opartopuu, NMpU MPOBEACHUU SKCIIEPUMEHTA JIOMYIIEHbl HECYHIECTBEH-
Hble OIIMOKH B X0Ji€ PabOThl, UMEIOTCS HETOYHOCTH B O(hOPMIIEHUH pa-
OO0TBI, CTYJICHT BJIaJ€ET HAaBbIKAMU IMYOJIMYHOTO BBICTYILIEHUS IO IpPE-
CTaBJICHUIO M 3alllUTe IMOJIyYEHHBIX pPEe3yJbTaTOB PELIEHUs MpobieM ,
IIOCTABJICHHBIX B JEJIOBOM WIPE, CTYIEHT BJIaJICET HABBIKAMHU 33a/1aBaTh
BOIMPOCHI, CBUJIETEIbCTBYIOIINE O €r0 MPOPadOTKE TEMBbI JEIOBOM UTPHI,
IIpY 3TOM CaM HE JIOCTaTOYHO AKTUBHO y4acTBYET B OTBETax Ha Jpyrue
BOIIPOCHI, IIPYU ApryMEHTAlMU CBOEH TOUYKH 3PEHUsS COBEPIIACT HECYIIE-
CTBEHHBIE IOTPEIIHOCTH ,

YA0BJE€TBOPUTECJIBHO

o0OyJarouics: AeMOHCTPUPYET:

He MOJIHbIe 3HAHMS: TPUHUUIHAIBHOIO YCTPOMCTBA COBPEMEHHBIX
MpUOOPOB TSl PETUCTPAIH AHATUTUYECKUX CUTHAJIOB B Pa3NIUYHBIX Me-
TOAAX aHAIM3a, METPOJIOTUYECKHUE XApAKTEPUCTHUKN COBPEMEHHOI'O aHa-
JTUTUYECKOTO O0OPYAOBAaHUS -BOCHPOM3BOAMMOCTh, TOYHOCTH, IMpEAe
0OHapyXeHHS, OCHOBBI XEMOMETPHKHA — COBPEMEHHBIEC aCTIEKTHI o0ecIie-
YEHHUsI U KOHTPOJISI KaueCTBAa MHCTPYMEHTAIBHBIX METOJIOB aHAJIM3a, HE
JIOCTaTOYHO TIOJIHbIE 3HAHWS MaTepHala —T€OPETUYECKHE OCHOBBI CO-
BPEMEHHBIX MHCTPYMEHTAJIBHBIX METOJOB HMCCIEIOBAaHMUS I0YB, pacre-
HHI, arpOXMMHUKATOB, CEIbCKOXO35IMCTBEHHON MPOIYKIIMU, COBPEMEHHOE
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COCTOSIHME W TEH/CHIIMU PAa3BUTHUS WHCTPY-MEHTAJIBHBIX METOJIOB HCCIIE-
JIOBaHUS—aBTOMATH3alMs, MaTeMaTH3aIHsl, MUHUATIOPU3ALIHsL, TEPEX0 K
MHOTOKOMIIOHEHTHOMY aHAJIU3y, CO3[JaHHE CEHCOPHBIX YCTPOWCTB, HE
riyOOKHe 3HaHHUS METOAUK IMPoO00TOOPa M MPOOOIIOATOTOBKY OCHOBHBIX
00BEKTOB aHajM3a —I10YB, PACTCHHUN, arpOXUMHUKATOB,, (pparMeHTapHBIC
3HAHMA TPAKTUKU IIPUMEHEHUs MaTepuaia- SKCIIepUMEHTalbHas pado-
Ta IO JIeIOBOM MIPEe BBINOJHEHA CAMOCTOATENBHO HAIMOJOBUHY WM J0-
IyIIeHa CYIIECTBEHHas OIIMOKAa B NPOBEACHUH SKCIICPUMEHTAa WM HE
3HAeT TEXHUWKU OE30MacCHOCTH M HE COOJIOIAeT ee MmpaBwia, ciabo opu-
SHTUPYETCSI B MaTepuase JeIOBON HUIPbI, HE 3HACT MPABUIBHBIX OTBETOB
Ha psiJ BOIPOCOB MPH 3aIIUTE PE3YyIbTATOB JEIOBON UTPHI,

- yMeeT B HEIOCTATOYHO MOJIHOM 00beMe: apryMEHTHPOBAHHO BBIOH-
paTb MHCTPYMEHTAIbHBII METOJ aHalIM3a B COOTBETCTBUU C 3a7adyaMH U
KOHILIEHTpallMe aHaanTa B OOBEKTAaX HCCIENOBAHUS, €r0 arperaTHbIM
COCTOSIHUEM W MAaTPUYHOH OCHOBOH, (hparMEHTApHO yYMEET NPOBOAUTH
U3MEPEHHS aHATUTUYECKUX CUTHAJIOB Ha COBPEMEHHOM O0OpYIOBaHHUHU U
METPOJIOTHYECKYI0 00paboOTKy pe3ysbTaTOB H3MEPEHUM, OLICHUBATH €€
JIOCTOBEPHOCTh, TOYHOCTH, IIPAaBUIBHOCTh, a TAKXKE OTPAHUYECHHO yMEET
— OCYHIECTBJISITH TPOOOOTOOP M MPOOOMOATrOTOBKY aHAIUTa B COOTBET-
CTBUHU C TPeOOBAaHHSAMHU HMHCTPYMEHTAIBHOTO METOJa M KOHKPETHOH Me-
TOJIUKM aHajHn3a, YMEET HE B IIOJIHOM 00BEME IMPOBOJIUTH IKCIIEPHUMEH-
TaJbHBIE UCCJIEJOBAHHS IMOYBEHHBIX M PACTHTENBFHBIX 00pas3IoB, arpo-
XUMHAYECKHX CPEJICTB HAa COBPEMEHHOM OOOpYJOBAaHWHU, NPUHUMATH Ha
OCHOBE aHaJIN3a Pe3yIbTaTOB U3MEPEHUH COIMAIBEHO 3HAYUMBbIE PELICHUS
M0 yAYYIIEHUIO IJIOJOPOAMS MOYB, ONTHUMHU3AIUK MUTAHUS M TOBBIIIE-
HUSI TPOJYKTUBHOCTH M KayecTBa arpOHTOLEHO30B, C YIETOM OXPaHBI
NPUPOJBI, HE YMEET B IOJHOM OOBEME CaMOCTOSTEIBHO IPOBECTH
OKCIIEPUMEHT 0 MpoOJeMe AETOBOW UTPHI M CHENATh IO 3KCIIEPUMEH-
TalbHONM pabOTE€ COOTBETCTBYIOLIME HAOIIOACHUS U BBIBOABI, WIIHU JIE-
JaeT UX OrpaHWYEHHBIMH , 0€3 ydera NpaBHiIa TEXHUKH O0€30MacHOCTH |,
B IIPOLIECCE JIEIIOBOW WUTPHI HE B TOJHOM O0BEME yMEET OCYIIECTBISATH
COBMECTHYIO JIeSITEIbHOCTh B TPYIINE CTYJEHTOB C 1I€JbI0 pEeIIeHUs Mpo-
(beccroHaTbHO-OPHEHTUPOBAHHBIX 3a/1a4, AaHAIM3UPOBATh M pelIaTh
TUIMYHBIE TPOU3BOJICTBEHHbIE 33/1a4M, JIONYCKAaeT CYIECTBEHHbIE I10-
TPEIIHOCTH B apTYMEHTAIIH CBOMX PE3YJIbTATOB MJIM TOUYKH 3PEHHUS,

- He B NMOJHOM 00beMe BJIa/ieeT HABbIKAMHU: YTEHHS U OLICHKH JIaH-

HBIX / pe3yNbTaToB / JOKYMEHTOB / CBEJIeHUH / nH(popmanuu-

OCHOBAMHU TPUHIMITHAIBHBIX YCTPOHCTB COBPEMEHHBIX AHAIUTHYECKUX
puOOpPOB, croco0aMu PErucTpaluy aHATUTUYECKHX CUTHAJIOB Ha CO-
BPEMEHHOM OOOpYyJIOBaHMHU, HE B MOJHOM OObEME BIIAZEeT HaBBIKAMHU
WCTIOJIH30BAHUSI METOJIUK XEMOMETPUKHU JIJIsl 00pabOTKH Pe3yIbTaTOB HM3-
MEpEeHUHl, OIIEHKH UX JIOCTOBEPHOCTH M 00ecIieYeHusl KauecTBa pe3ynbTa-
TOB aHajiM3a, a TaKXke ci1abo BlaeeT HaBbIKAMU MPOOOOTOOpPA U MPO-
O0NOArOTOBKM 00pa3LlOB MOYB U CEIbCKOXO3IHCTBEHHBIX pacTeHUH, ar-
POXMMHKATOB, CIOCOOAMH YIIPABJICHUSI XUMHUUECKUX PEAKIUN W TPOIIeC-
COB, JIKAIlUX B OCHOBE MHCTPYMEHTAIbHBIX METOJIOB aHAIM3a JUIS 10-
JTy4eHHsT MAaKCHMaJbHOTO BBIXOJA aHAIMTHUYECKOW (hOPMBI Oompexaense-
MBIX KOMITOHEHTOB, OTPaHWYEHHO BJaJ€eT HaBBIKAMU OCYILECTBIICHUS
WHCTPYMEHTAIFHBIX METOJIOB MCCIIEOBAHUS TOYBEHHOTO TIOAOPOAHS U
MPOAYKIIMOHHOTO Tpoliecca arpoHUTO-IIeHO30B; HE B MOJHOM OObeMe
BJIaJIe€T HAaBBIKAMH BBITIOJHEHUS DKCIIEPHMEHTA MPH PEUICHUH Mpoodiie-
MBI, IOCTaBJICHHO! B JIEJIOBOM UIpe, MOATOTOBKU BBIBOJOB IO PE3yibTa-
TOM HKCHEPUMEHTa, PU TPOBEIECHUH SKCIIEPHMEHTA IO JIEJIOBOW HTpe
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JOMYIIEHbl OMMUOKK , 0OpMIICHHE PaOOTHI HE TOJIHOE WM HErPaMOT-
HOC, HC JOCTAaTOYHO BJIAACCT HaBbIKaMH 06CY)KI[€HI/I$I IMOJIYYCHHBIX pC-
3yJIbTAaTOB , HE YBEPEHHO JOKA3bIBACT CBOIO TOYKY 3PEHUS, HE aKTHBHO
y4acTBYET B OOCYXJECHUU JIPYTUX PE3YIbTaTOB UIPHI.

Hey/10BJIETBOPHUTEIHLHO

oOydJaronumcs:

He 3HAaeT: MPUHIUITUAIBHOTO YCTPOWCTBA COBPEMEHHBIX MPUOOPOB ISt
PErucTpalvy aHAIUTUYECKUX CUTHAJIOB B PAa3jIMYHBIX METOJaxX aHAIW3a,
METPOJIOTHUECKUE XaPAKTEPUCTUKA COBPEMEHHOIO0 aHAJIUTHYECKOTO
000pynoBaHusl -BOCHPOU3BOANMOCTh, TOUHOCTD, MIpe/iel OOHApYKEHHUS,
OCHOBBI XEMOMETPHKH — COBPEMEHHBIE aCIEKTHl OOCCICUeHUS M KOH-
TPOJIsi KaueCTBA MHCTPYMEHTAIBHBIX METOJIOB aHAIN3a , HE 3HAeT Mare-
puana —TeOpeTUYECKHE OCHOBBI COBPEMEHHBIX MHCTPYMEH-TAJIbHBIX Me-
TOJIOB HCCJIEJIOBAHMS IOYB, PACTEHUM, arpOXMMHUKATOB, CEIHCKOXO3S5M-
CTBEHHOHU NPOAYKIIMU, COBPEMEHHOE COCTOSIHUE U TEHACHLIMU Pa3BUTHS
WHCTPYMEHTAJIbHBIX METOJOB HCCJICIOBAaHUSI —aBTOMAaTH3aIUsl, MaTeMa-
TU3alMs, MUHUATIOpU3AlLHs, IePEeXo] K MHOTOKOMIIOHEHTHOMY aHaJU3Yy,
CO3/IaHHE CEHCOPHBIX YCTPOWCTB, HE 3HAET METOIUK NpoOooTOopa u
MPOOOMOATOTOBKM OCHOBHBIX OOBEKTOB aHAIM3a —10YB, PACTEHUM, arpo-
XUMHUKATOB, HE 3HAET MPAKTUKU NMPUMEHEHMs] MaTepuaia , B MPOIECCce
MIPOBEJICHUS IKCIEPUMEHTAIBHON paboThl MO MpoOIeMe JEeIOBOM UTPHI,
0o0ydJaronuics JOMmycKaid CYIIECTBEHHBIC OMUOKH, KOTOPhIE TIPUBEIH K
HEBEPHOMY pe3yJabTaTy, He coOto1an HopMbl U nipaBmiia Th, 6esrpamot-
HO, HE TOYHO O(OPMHIII OTYET MO IKCIIEPUMEHTY JICTIOBOM UTPBI, HE 3HACT
HOPMBI U MpPaBWIa TPAMOTHOTO MPEACTABICHUS PE3yJIbTaTOB HUIPOBOTO
3aJaHus MPU YCTHOW 3alIUTE,

- He yMeeT: apr'yMEHTHUPOBAHHO BBIOMPATh MHCTPYMEHTAIbHBIA METOJ
aHaJM3a B COOTBETCTBHH C 3aJa4yaMH U KOHIICHTpallMel aHaluTa B 00b-
€KTaxX HCCIENOBaHUs, €ro arperaTHbIM COCTOSSHUEM M MATPUYHOM OCHO-
BOM, HE yMEET MPOBOJUTHh M3MEPEHUsI aHATUTUYECKUX CUTHAJIOB Ha CO-
BPEMEHHOM 000PYJOBAaHUH U METPOJIOTUYECKYI0 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 UCCIEIOBAHUS TTIOUBCHHBIX M PACTUTEJBHBIX 00Pa3Il0B, arpOXH-
MUYECKUX CPEJCTB Ha COBPEMEHHOM OOOPYJIOBaHHH, HE yMEeT MpPUHU-
MaTh Ha OCHOBE aHAJIM3a Pe3yJIbTAaTOB M3MEPEHUN COIMAIBHO 3HAYUMBbIC
peuIeHus o yIy4lIIeHUIO II010POIUs T0YB, ONTUMHU3aLUN TUTAHUS U

MOBBIIIEHUS] POJYKTUBHOCTU M KadecTBa arpo(UTOLEHO30B, C yYETOM
OXpaHbl IPUPOJIbI; HE YMEET MPAaBUIBHO , C COOIIOJICHUEM HOPM U Tpa-
BUJI TEXHUKU 0€30MacCHOCTH , IPOBECTU SKCIIEPUMEHT B IpoIiecce pelie-
HUS BOIIPOCOB UIpPbI, HE YMEET CIENaTh MO SKCIEPUMEHTAIBLHON 4acTh
JIeIOBOM WI'Pbl COOTBETCTBYIONIME HAOJIIOACHUS U BBIBOJBI, B Mpoliecce
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JIEIOBOM WTPHI HE YMEET OCYHICCTBISTh COBMECTHYIO JEATEIHHOCTh B
TpyMIe ¢ MeNbl0 pemeHus npodhecCHOHaTLHO-OPHEHTUPOBAHHBIX 33/1a4,
aHAM3UPOBaTh W pEIIaTh TUIUYHBIC NPOM3BOJCTBCHHBIC 3aJaud; HE
yMEeT apryMEHTHPOBAHO JOKa3bIBaTh PE3YIbTAThl MTPOBOTO 3aJaHUS
MIPH YCTHOU 3aIlINTe;

He BJIajleeT HABBIKAMH : YTCHUS M OIICHKH JaHHBIX /pe3ylbTaToB, JIO-
KYMEHTOB, CBEJICHUWI/ WHQPOpPMAIUK, OCHOBAMU TPUHIMITHAIBHBIX
YCTPOMCTB COBPEMEHHBIX aHATUTHYECKHUX MPHOOPOB, CIIOCOOAMH PErHu-
CTpallii aHAIUTHYECKUX CUTHAJIOB HA COBPEMEHHOM OOOpYIIOBaHHH, HE
BIIQJICET HABBIKAMH HCIIOJIB30BAHMSI METOJIUK XEMOMETPUKH ISl 00pa-
OOTKHM pe3yabTaTOB M3MEPEHHMIA, OIICHKH WX JOCTOBEPHOCTH U obecriede-
HUs KadecTBa Pe3yJbTaTOB aHAIM3a, a TAaK)KE HE BIAJCeT HaBBIKAMHU
nmpo6ooTdopa U MPoOONOATOTOBKH OOPA3IOB MOYB, CEIbCKOXO3SHCTBEH-
HBIX PACTEHUH M arpOXMMHUKATOB, CIIOCOOAMHU  YIIPABIICHUS XUMHUYECKUX
peaKIuii ¥ MPOIIECCOB, JICKANINX B OCHOBE HHCTPYMEHTAJIBHBIX METOJIOB
WCCIICIOBAHUS ISl TTOJIYICHUS MAaKCUMATBHOTO BBIXO/a aHATUTHYECKON
(GhopMBI onpeiesieMbIX KOMIIOHEHTOB; HE BJIJICET HABBIKAMU OCYILECTB-
JICHHSI MHCTPYMEHTAJIBHBIX METOJIOB MCCIICIOBAHUI MOYBEHHOTO TUIOIO-
poIMs M TMPOIYKIIMOHHOTO TIIpoliecca arpopHUTOIEHO30B; HE BIIAICET
HaBBIKAMHU  BBIMIOJHCHHS IKCIIEPUMEHTAIBHOW pa0OThI MPH PEIICHUU
poOJIEMBI JIETIOBOI MBI, B MPOIIECCE €€ IPOBEACHUS JIOMYIICHBI CyIIle-
CTBCHHBIC OINMMOKH, KOTOPHIE MPHUBEIM K HEBEPHOMY pe3yJIbTaTy; HE
BJIaJICCT HaBbIKaMU COOJIIOIeHHs] HOpM U tipaBui Th, a Takke rpaMoTHO-
ro oopmileHUsT PE3yabTATOB YKCIIEPHUMEHTOB JICJIOBOM HTPHI; HE BiaJie-
€T HaBBIKaMH OOCYKIICHUS TOJYYCHHBIX PE3yJIbTaTOB, HEYBEPEHHO J0-
Ka3bIBaCT CBOKO TOUKY 3PCHHSI, HE YUACTBYET B OOCYXJICHUH JPYTHX pe-
3YJIbTaTOB UTPHIL.
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TIOBBLIICHHUA NPOXYKTHBHOCTH M KayeCTBa arpoHTOLEHO30B, C Y4ETOM
OXPaHbI IPHPOLIBI ; HE YMEET MPABHIBHO , C COOMIONCHHEM HOPM H TIpa-
BUJI TEXHUKH G€30IIaCHOCTH, IIPOBECTH SKCIIEPHMEHT B NPOLECCE perme-
HHS BOIIPOCOB HIPHI , HE YMEET CHENaTh MO IKCIIEPUMEHTATBHOM YacTH
JACTIOBOH HIPBI  COOTBETCTBYIOIME HAGMIONEHHS H BHIBOJIbL, B pornecce
J€NOBOH MIPEI HE  YMEET OCYLIECTBJIATH COBMECTHYIO JIEATENBHOCTD B
TPYIIIE C LE/bIO PEIICHUs NPO(ECCHOHATLHO-OPHEHTHPOBAHHEIX 3a/ad,
aHaM3MpoBaTh M pemaTh THIHYHBIC NPOM3BOJACTBEHHEIE 3aJaud, HeE
YMEET apryMCHTHPOBAHO JIOKa3hlBaTh  PE3yJIbTATHl MTPOBOTO 34/(aHHUS
TP yCTHOM 3aluTe,

- He BJIaJleeT HABBIKAMH: YTEHUsS W OLECHKH JAHHBIX / Pe3yJIbTAaTOB /
NOKYMEHTOB / cBelleHHH / MHMOPMALHH- OCHOBaMH OPHHIHMITHATBHBIX
YCTPOHCTB COBPEMEHHBIX aHATHTHYECKHX TIPHOOPOB, Ciocobamu perucr-
palvH aHATHTHYIECKHX CHTHAJIOB HA COBPEMEHHOM 0GOpYNOBAHHH, HE
BJIAZICCT HABBIKAMM HCIIONB30BAHHS METOIMK XEMOMETPHKH s 0Gpa-
OOTKH pe3y/IbTaTOB H3MEPEHHI, OLIEHKH HX JIOCTOBEPHOCTH H 00ecreye-
HHSl KaueCTBa PE3yNbTaTOB aHAlM3a, a TAKXKE HE BIALECT HABBIKAMMU
npo6ooT6opa M MPOGOMOATOTOBKE OGPA3LOB MOYB M CETbCKOXO3SHCT-
BCHHBIX DacTCHHH, arpOXMMHKATOB, CIIOCOGAMH YNpAaBICHHS XHMHUe-
CKAX peakuui  IPOLECCOB, NEXAIMX B OCHOBE MHCTPYMEHTANBHEIX Me-
TONIOB aHATK3A NI MOYYSHUs! MaKCHMAJIbHOIO BBEIXOA aHATHTHYECKOM
(hOpMEI OTIpeNeNIIEMBIX KOMIOHEHTOB, HE BIAJEeT HABBIKAMH OCYIIECTB-
JICHUS  MHCTPYMCHTAJIBHBIX METOLOB HCCJICJOBAHHUS MOYBEHHOTO ILIOI0-
POIHA U POAYKIMOHHOTO IIpoLecca arpohUTo-IEeH030B; He BlafeeT Ha-
BBIKaMH BBINOJIHEHUSA 3KCIEPHMEHTAIBHON paboThl pU perueHuu
POGIEMEI [eNOBOM MBI, B IIPOLIECCE €€ MPOBENEHHS JOIYIIEHEI Cy-
INCCTBEHHbIE OIIMOKH, KOTOPBIE NPHBEIH K HEBEPHOMY pe3ynsTaty, He
BJIaJIeeT HaBbIKaMu coOMoneHnss HopM u npaBua TB , a Takxke rpamoT-
HOTO O(OPMIICHEA PE3Y/IBTATOB SKCIIEPHMEHTA AETOBOM HIDEI, HE Blajie-
€T HaBBIKAMH O0CYXIEHHS IOTYYEHHBIX PE3yJIbTATOB , He YBEPEHHO JI0-
KasbIBacT CBOIO TOUKY 3DEHHS, HE y4aCTBYET B 0OCYXKIEHHH APYTHX pe-
3yJbTaTOB UIPEIL.

Paspabomuuk(u): npogpeccop, I'vcaxosa H.H. ! W/

( fmoamucs)

43

44



