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1. INTAHUPYEMBIE PE3YJIbTATBI ObYUEHUA 11O AUCIHHUITIJIMHE

DopMUpyeMbIE€ KOMITETEHLINH

TpeboBanus k pe3ysbraram o0yUeHHsI

No ‘ Kon xomnereHnuu ‘ Komnerennus
IIpodeccronanbabIe
1 I1K-23 CrniocobHocTBIO  TIPOBO- | B pesynbrare 0cBOSHHS TUCLMILTHHBI 00y4aro-
IUTh SKCHepTH3y 0e3- | IIUIACs JODKEeH
OMACHOCTH o0bekTa, | 3HAThb:
ceprudukaipro  u3ne- | OCHOBHBIE TIOJIOKEHUS SKOJIOTUIECKOU SKCTep-
JIUH, MAaIllMH, MaTepua- | TU3bl OOBEKTA;
JI0B Ha 0€30MacHOCTh YMeTb: aHATM3UPOBATH U OLICHUBAThH CTENIEHD
OMACHOCTH AHTPOIIOTEHHOTO BO3/ICHCTBUS Ha
cpeny oOuTaHus,
Bnanern: Mmerogamu , HEOOXOUMBIMU JIJIsI
MPOXOXKACHHSI SKCIIEPTHU3BI U CEPTUDUKALTIH
00BEKTOB
2 [IK-25 CrnocoOHocTEIO  OCy- | B pesynbrare ocBOSHHS TUCLUILIHHBI 00y4aro-

LIECTBJIATE MEPOIpPUs-
THA 1O HAO30py U KOH-
TPOJIKO HAa  OOBEKTe
OKOHOMHKHM, TEPPUTO-
punu B COOTBETCTBHUU C
JNENUCTBYIOLEH HOpMa-
THUBHO-IIPAaBOBOM 0a30H

IITUNACS JOJDKEH

3HATB: MEPOTIPUATHUS 110 HAA30PY U KOHTPOJIIO
Ha 00BEKTE SKOHOMHKH, TEPPUTOPHU B COOT-
BETCTBUHU C JEHCTBYIOLIEH HOPMATHUBHO-
npaBoBOH 0a30if;

YMeTh: NpaBUIbHO OLEHUTb COOTBETCTBUE UJIU
HECOOTBETCTBUE HOPMATUBHBIX YPOBHEHN AOMY-
CTUMBIX HETaTUBHBIX BO3JIEUCTBUIT HA UeJIOBEKA
Y MIPUPOAHYIO CPEAY Ha MPAKTHKE
Buagerb:HaBbIKAMU HCIIOJIb30BAaHHS METOJIOB
ONpeAesieHUsT HOPMATHBHBIX YPOBHEW [OIy-
CTUMBIX HETaTUBHBIX BO3JEUCTBUN Ha YeIOBeKa
U TPUPOIHYIO Cpely Ha MpPaKTHUKE pPa3BUTHUS
COOTBETCTBYIOLIMX TE€XHOJOTHI U HUHCTPYMEH-
TQJIbHBIX CPEICTB

2. MECTO JUCHUILJINHBI B CTPYKTYPE OBPA3OBATEJIBHOI ITPO-
I'PAMMBI

Coz:[epxcaHI/Ie AUCHUIIJIMHBI OCHOBBIBACTCA U ABJIACTCA JIOTHYCCKHUM ITPOAOJDKCHHUCM
CICAYIOMUX OUCIUILINH:

No

HaumeHnoBaHue MUCIUTIINHBI (MOIYIIS)

1

OKOJIOTHs U PaLMOHAIBHOE UCTIOIb30BAHNE IPUPOIHBIX PECYPCOB

COI[ep)KaHI/Ie AUCHUIUIMHBL CIIYKHUT OCHOBOHM I HN3yUCHHUA CICAYIOIMUX AHUCIIH-

IJINH:

No

HaumeHnoBaHue MUCIUTIINHBI (MOIYIIS)

1

praBJ'IeHI/Ie Ka4ueC TBOM NPUPOAHBIX U TEXHOTCHHBIX CUCTEM

2

DKONIOrn4eckoe HOpMUPOBAHKE U TPUPOJOOXPAHHAS OTUETHOCTh




3. OBbEM /INCIHHUILJIMHBI
OO01ast Tpy10EMKOCTh TUCIMITJIMHBI COCTABJISAET S 3a4. ¢auHMIL, 180 4acos.

Bun yueOHoli paboThI Bcero | Cemectp | Cemectp
4acoB Ne2 Ne 3
OO01mast TpyA0€MKOCTb TUCLIU- 180
TUTHHBI, Yac
KonTtakTtHas padora (ayautop- 68 34 34
Hble 3aHSATHS), B T.4.:
JICKLIUU 17
naboparopHble 17 17
MPAKTHYECKHE 34 17 17
CamocrosiTesibHast padoTa cty- | 112

AEHTOB, B TOM 4HcJe:
Kypcoson npoekr
Kypcosas pabora

PacuerHo-rpadudeckoe 3anaHus
HuauBuayanbHOE JOMALIHEE 3a- 9 9
JaHue
Jpyeue 6uovr camocmosimensHoii 67 30 37
padomsi

®opma MpOMEKYTOUHAS aTTECTa- 36 3a4eT 36
s SK3aMeH
(3auer, skK3aMeH)




4. COAEPKAHUE JNCHUILIMHBI
4.1 HamMeHOBaHME TeM, UX COCP:KaAHNE H 00beM

Kypcl Cemecrp2

n/n

HaumenoBaHue pasznena
(xpaTkoe conepkaHue)

Obbem Ha TeMaTHUECKUH
paszen o Bugam yueOHOH
HArpy3KH, 4ac

Jlexuun

IpakTiaeckue
3QHATUS

JlaboparopHsie 3
ATUA

3
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1.I'no0anbHas cucTeMa MOHMTOPHUHIA. JKOJOrHYecKHii MOHUTOPUHT B PD. AHanutuye-
CKHH JKO0JOTHY€CKHI KOHTPOJIb. IIpou3BOACTBEHHBIH JKOJOTH4eCKHI KOHT

0JIb.

1.1

I'no6anbHasi cucTeMa MOHUTOPHUHTA.

JK0J0ru4ecKuii MOHUTOPUHT B PD.

Omnpenenenne 3K0JOTMUECKOTO MOHUTOPUHTA.

YpoBau MouuTOopuHra. Knaccugpukammsi 3KOJOTHIECKOTO
MOHUTOpHHTa. Biok-cxemMa cucTeMbl MOHUTOpPUHTA. 3ana-
YH TOCYJapCTBEHHONW CHCTEMBI 3KOJIOTHYECKOTO MOHUTO-
puHra. 3aKoOHOAATeNbLCTBO P® 0 HEOOXOMMMOCTH U BaXK-
HOCTH 3KOJIOTHYECKOr0 MOHUTOpHHTa. Tpu Kareropuu mo-
CTOB B peruoHajbHoM MoHuTOpuHre cucremel OI'CHKa.
CTpykTypa rocynapCTBEHHOrO 3KOJIOTUMECKOTO MOHHTO-
puHra B Poccun.

2

2

1.2

AHATUTHYECKHH IKOJOTHIECKHIT KOHTPOJIb.,
AKkpenuTanus aHaJUTHYeCKOW jadopatopuu (LeHTpa)
KOHTPOJISI 32 COCTOSIHUEM OKPY KaroIlel cpeibl

1.3

IIpou3BoaACTBEHHBIN IKOJOrHYeCKHH KOHTPOJIb.
Opranmnzanus TPOU3BOACTBEHHOTO 3KOJIOTUYECKOr0o KOH-
TpoJisi. AKKpeauTarus j1adopaTopuu KOHTPOJISl 38 COCTOSI-
HUEM OKPY’KaIOLIEH Cpeaibl B 30HE BJIUAHUS NPEANPUATHS.

2. JKO0J0r0-aHAIUTHYECKHH KOHTPOJIb aTMOC(epHOro Bo3ayXxa 1

OTXOAAIIHUX Ira3zoB

2.1

ITokazarenu creneHH 3arps3HEHHOCTH Bo3ayxa. OpraHu-
3anMs MOCTOB HAOFOAECHNUS 382 COCTOSIHUEM aTMOC(EPHOTO
BO3[yXa TOPOJOB M HaCeJEeHHbIX MyHKTOB. HeOnaromnpu-
ATHBIE METEOPOJIOTHYECKHE YCIIOBHSI, OCOOCHHOCTH POBE-
ACHUA SKOJIOTMYCCKOro MOHUTOPUHTIA. HOI[(baKeJ'IbeIe u3-
MEPECHUA, UX MECTO B S KOJIOTUICCKOM MOHUTOPUHIC aTMO-

cepsbl.

1

2

3

22

MeToab! aHanu3a Npod OTXOASIIMX ra3oB U aTMocdep-
HOr0 BO3IyXa.

Crnioco0bl  pasneneHuss KOMIIOHEHTOB, CONEPIKALIMXCS B
npobe Bo3ayxa. Meronbl aranm3a npod Bo3ayxa. CriocoOsl
U3BJICYCHHS] KOMIIOHEHTOB MpoObl Bo3ayxa. CrocoObl
uaeHTU(UKAIIMA KOMITOHEHTOB MPoObI Bo3myxa. [Ipubopsl
U YCTPOICTBA i1 aBTOMATHYECKOrO W MEPUOJUYECKOrO
KOHTPOJISl KaueCcTBa aTMOC(EPHOro BO3AyXa.

3. JK0J10r0-aHAJIUTHYECKHH KOHTPOJIb CTOYHBIX BOJ U NPHPOAHBIX BOAHBIX 00bEKTOB

3.1

POu3uKo-xuMHUYECKHE METOAbI aHAJHM3a TPHPOAHBIX
BOJ. YCTpoiicTBa U NPHOOPHI AHAJIN3Aa BOAHBIX NPo0.

2

2

3




Onpenenenue LIEIOYHOCTH CTOYHBIX U NMPUPOAHBIX BOI.
Onpenenenne BIIK crouneix u npupoassix Boa. Omnpene-
JeHHe O0IIero XJIopa B CTOYHBIX U IOBEPXHOCTHBIX BOAAX.
KoHTpons copepkaHusi pacCTBOPEHHOIO KUCIOPOJa B MpH-
POIHBIX M CTOUHBbIX Bopax. Onpenenenue pH u ynenbHOMN
3JIEKTPOINPOBOAHOCTH MOBEPXHOCTHBIX W CTOUYHBIX BOJ.
Omnpenenenne o01ero a3oTa B CTOYHBIX U MPUPOIHBIX BO-
nax. OpraHonenTUyeckue MoKasaTelu B aHalN3e NPUPOA-
HBIX U CTOYHBIX BoA. OmnpenesneHue xecTkocTu Boapl. [lo-
KaszaTenu KadecTBa Bozpl. OmnpeneneHrne MyTHOCTH C HC-
MOJIb30BAHNUEM TPYOKU M METOJA PACCEHMBAHUS H3JTyUESHHS.
OmnpeneneHyue nepMaHraHaTHOrO MHAEKCAa NPUPOIHBIX U
crounblx BoA. Onpenenenne XIIK cTOUHBIX U IPUPOIHBIX
BOA. YCTpoiicTBa M MpUOOpPBHI TSI aBTOMATHYECKOTO CTa-
LIMOHAPHOIO U TOABW)KHOIO KOHTPOJNS TPUPOAHBIX U
CTOYHBIX BOJI IPOMBIIJIEHHBIX PEANPUSITUIH.

3.2

Hosrble MeTOABI AHAJIN3A IPHPOAHBIX H CTOYHBIX BOJ.
DnexTpoxumuydeckue MeTonsl. CriekTpodoToMeTpruuecKre
MeTonbl. Xpomarorpaduueckue meronsl. ['azosas agcopod-
uuonHast (I'X) xpomarorpadus. ['azoBast pacnpenenuTens-
Hast (IKX) xpomarorpadus. JKumkoctHast copOLMOHHAs
(OKXKX, BOXX, )KAX) xpomarorpadus. Mono-oOmeHHast
xpomarorpadust. MonekyIsipHO-CUTOBasE Xpomartorpadust.
ITnockocthas XKKX, JKAX xpomarorpadmusi.

I'nbpunHele MeTonsl. Xpomaro-macc-criektpomeTpusi. Co-
yertaHue ra3oBoil xpomarorpadpun ¢ MK-@ypre crnekrpo-
ckormed. Coueranme ra3zoBod xpomarorpadpum ¢ AMP-
CIIEKTPOCKOIHEH.

BCEI'O

17

17

30

Kype 2 Cemecrp 3

n/n

HaumenoBaHue pasznena
(xpaTkoe conepkaHue)

O0BEM Ha TEMAaTUYECKUN

paszen o Bugam yueOHOH

HArpys3KH, 4ac

Jlekuu

IpaxTidaeckue

3AHATHA

JlaGoparopHbic 3

AHATHUS

CamocTogTenpHas

pabota

4.9K0.J10r0-aHAJIUTHYECKHII KOHTPOJIb MeCT XPAHEHHSI U 3AX0OPOHEHHUsI 0TX010B

4.1

MoHuTOpUHT TMOYB U pacTHUTEIbHOCTH. OCOOEHHOCTH
HKOJIOTMYECKOr0 MOHUTOPUHIA MOYB. MeToauKa mnpoBese-
HHsI 9KOJIOTHYECKOro MOHUTOpUHTra noys. [loBenenue Ko-
TOKCHUKAHTOB B Mo4Bax. [louBeHHbIe (aKTOPBI, BIUSIOLINE
Ha JOCTYIHOCTb TSDKENbIX MeTamioB. OCOOEHHOCTH mpo-
BeIEHHs OHMOreOXMMHYECKOTO MOHUTOPHHIA TEXHOI€HHO
3arpsisHeHHbIX MouB. OleHKa 3arps3HeHus no4s. MeToau-
K1 110 0TOOpPY mpob 1mouB.

2

42

IKOJOr0-AHAJTUTHYECKHI KOHTPOJIb MECT XPAHEHUS U
3aXOpPOHEHHUsI OTXO010B.
CocraByieHre IporpaMMbl HAOTIOICHHSI.

17

21




4.3 | HoBble MeTOABI AHAJIN3A MOYB. ) )
ATOMHO-a0COpOIIOHHBIIN METOJ. Xpomaro-macc-
cnekrpomerpusa. [ ubpunHeile wmeronsl. HMHBepcHOHHAs
BosbTaMIepoMeTpusi. AtomHas cnektpockonus: HCII-
sMuccuoHHas cnektpomerpus, HCII-macc- cnekrpomer-
pust. PeHreHoBCKHiA (hTyOpECeHTHBIN aHAJIH3.
5.00padoTKa 3KCIEPUMEHTAJBHBIX JAHHBIX.
5.1 | Ilpobaembl naeHTU(PUKANNH TOKCHYHBIX BellecTB. 4 4
AptedaxTel Ha cTtaguu podooTOOpa 3arps3HEHUs BO3AY-
xa. ApredakTel Ha CTaguy U3BJICUSHHs MPUMECEH U3 Jo-
BymKU. ApTedakTsl mpu XpoMaTorpapuu 3arpsi3HIIOIINX
BELIECTB.
AptedakThl B aHAJIN3€ 3arPSI3HEHHUH MTOYBBI.
AptedakThl B aHAJIN3€ 3arPsI3HEHUH BOJIBL
O0padoTka IKCIePUMEHTAJIBLHBIX JAHHBIX. 5 6
5.2 | Ob6paboTka SKCIEPUMEHTANBHBIX MOAaHHBIX C MOMOIIBIO
NPOTPAMMHBIX TPOAYKTOB. CTAHAAPTHBIA TAOJIUYHBIN pe-
naktop MS Excel, marematuueckue CAD cucremsr
(MatLAB, MAPLE, MathCAD, Mathematica, SPSS,
Statistica u Ip.) ¥ BBICOKOYPOBHEBBIE SI3BIKH MPOTPAMMHU-
pOBaHUs
BCEI'O 17 17 37
HUTOI'O 17 34 17 67
4.2. ConepxkaHue NPAKTHYECKHUX (CEMUHAPCKHUX) 3aHATHH
Ne | Hammenosanue Tema npakTH4ecKOro (CEMHHAPCKOTO) 3aHIATHS K-BO K-BO
n/m | pasmena IHCLU- 4acoB 4acoB
TJTUHBI CPC
cemecTp Ne 2
1 1.1 CtpykTypa TOCYyZapCTBEHHOTO 3KOJOTUYECKOTO 2 2
MOHUTOpHHra B Poccun.
2 1.2 Cranuu mOArOTOBKH K AKKPEOUTALMU AHATUTHYE- 4 4
ckoii maboparopuu (LIeHTpa) KOHTPOJIS 38 COCTOS-
HUEM OKpYy)Karollel cpeabl. JTambl MPOXOXKIEHHUS
AKKpeIUTaLHH.
3 1.3 Opranuzanusi NPOU3BOJICTBEHHOIO 3KOJOTHYECKO- 2 2
ro KOHTPOJISL.
4 |21 [MondakenpHble U3MEPEHHS, X MECTO B 3KOJOTH- 2 2
4eCKOM MOHUTOPHHTE aTMOC(EPHI.
5 122 IIpubopbl U ycTpoicTBa AJII aBTOMATUYECKOTO U 1 1
NEPUOUIECKOTO KOHTPOJIS KauecTBa arMochepHo-
ro BO3Jyxa.
6 |31 YcrpoiictBa U mpuOOpBl I aBTOMAaTHYECKOTO 2 2
CTAllMOHAPHOI'0 U MOABMXXHOIO KOHTPOJIS MPUPOA-
HBIX U CTOYHBIX BOJ MPOMBILUIEHHbIX MNpPeAnpusi-
TUI.
T 132 Hosrle MeTOnpl aHamus3a NPUPOAHBIX U CTOYHBIX 4 4
BOJI.
UTOI'O: 17 17




cemectp Ne 3

1 |41 OneHka 3arpsi3HeHHs! TOYB. 2 2
2 142 DKOJIOro-aHAJIUTHYECKUIM KOHTPOJIb MECT XPaHEHHs 4 4
U 3aXOPOHEHHUs] OTXO/IOB.
CocraBieHue mporpaMMbl HAOTIOACHHUSI.
3 43 Hosele MeTOABI aHATTM3a TMOYB. 2 2
4 5.1 [Ipobnembl npeHTU(HUKAITUH TOKCUIHBIX BEIECTB 4 4
5 |52 O06paboTka >KCIEPUMEHTATBHBIX JaHHBIX C ITOMO- 5 5
LB IPOrPAMMHBIX IPOAYKTOB
UTOI'O: 17 17
BCEI'O 34 34
4.3. Coaepxkanue J1a00pPaTOPHBIX 3aHATHI
Ne HaumeHnosaHnue Tema nabopaTtopHOTro 3aHATHUS K-BO K-BO
n/n | pasgena JUCHUILIUHBI 4acoB 4acoB
CPC
cemectp Ne3
1 | 4.2. Dxonoro- 1. Ananm3 npob BO3ayXa;
AHAJIMTUYECKUN KOH- 2. AHamm3 1poO TPYHTOBBIX H TO-
TPOJIb MECT XPaHEHUs U BEPXHOCTHBIX BOJ,
3aXOPOHEHUS OTXOIOB. 3. AHanu3 no4s U paCTUTEIbHOCTU 17 20
UTOI'O: 17 20

5. @OHJ OHEHOYHbLIX CPEIACTB /UIA NPOBEJAEHUA TEKYHIEI'O

KOHTPOJISI YCIIEBAEMOCTH, TIPOMEKYTOUYHOI ATTECTAIINN

1HO UTOI'AM OCBOEHU A JUCIMILINHBI

5.1. IlepeyeHb KOHTPOJIbHBIX BONMPOCOB (THIOBBIX 3aaHMI)
Haumenosanue CopneprxaHue BONPOCOB (TUIOBBIX 33aHUN)
Ne paszmena IuCLu-
n/m TLTAHBI
1 1.1 1. YUto Takoe MOHUTOPHHT OKpysKaroiei cpeani? Kakue o0bEKTHI SIBIISI-
12 IOTCS TPEIMETOM ero HaOoneHus?
13 2. Kakue cymecTBytoT BUabpl MOHUTOpUHra? I1o kakuMm npusHakam OHU

BBITEJISTIOTCS?

3. IlepeduncanTe OCHOBHBIE MPUHITUITBI OPTaHU3AIMHA CUCTEM MOHUTOPHH-
ra?

4. Kakwne BbIIENSIFOTCS YPOBHU CUCTEM MOHUTOpUHTA? KakoB MpUHITHTT UX
BBIZICTICHUS !

5. KakoBo Ha3HaueHHEe HAIMOHAIBbHOM CUCTEMbl MOHUTOPHHIA OKPYIKa-
IOIIEH cpenbl?

6. Kakwue 3amaum npu3BaH pemaTh ro0albHbIN, SKOJOTHYECKUH MOHUTO-
pUHT?

7. Uro Takoe EI'COM? Kakosa ctpykrypa ET COM?

8. B uém cocTouT cyTh OpraHu3aiiuoHHbIX mpobiem EI'COM Ha coBpe-
MEHHOM 3Tare?

9. M3 KaKuX OCHOBHBIX CTPYKTYPHBIX OJJOKOB COCTOMUT CHCTEMA MOHUTO-
puHra?

10.  Yto takoe AMC monuTopunra? Kakoso eé HazHaueHue?

11. U3 kakux 61okoB coctoutr AMC? KakoBo Ha3HaYeHHEe KaKI0ro U3
HUX?




12.  Yro cocraBisieT MaTeMaTuieckoe obecneuenne AUC?

13.  Kakue AucTaHIIMOHHbIE METOMIBI U C KAKOH IIENBIO 11€1eCO00pa3HO
MMPUMEHSITh B 9KOJIOTUYECKOM MOHUTOPHUHTE?

14.  buoumHaUKaIMIO U OMOTECTUPOBAHUE OTHOCAT K nuddepeHIaib-
HBIM WJTA UHTETPAJbHBIM METO/IaM THATHOCTUKH?

15, Uewm ornuyaeTcst 3KOJOTHUUECKUN MOHUTOPHHT OT 3KOJIOTUYECKOTO
KOHTPOJIs?

2.1
22

1. Kakue HOpMaTHUBHBIE TTOKA3aTENIM YCTAHOBJICHBI JAJIsI KOHTPOJISI X UMH-
MECKOTO 3arpsi3HEHUST BO3MYIIHON cpenbl? B uéM 3akimrouaroTes ux pas3iu-
qs?

2. Kak oprann3oBanbl HAOIIOACHMS 32 YPOBHEM 3arpsi3HEHUs] aTMOC(h ephI
B HACEJIEHHBIX MyHKTAaX U B BO3AyXe pabodeil 30HbI?

3. Kakyro anmaparypy ¥ yCTpOHCTBa MPUMEHSIOT PU 0TOOope nmpod?

4. Kakue cyiecTByIOT METOAbl KOHLICHTPHUPOBAHUS ONPEIEISIEMbIX BeE-
[IeCTB Ipu mpodbooTdope?

5. Kakxum 06pazoM HEOOXOAUMO MPOBOAUTE OTOOP MPod a’spo3oieit?

6. Kak npoussonurcs otdop mpod BO3AyXa MPHU OTPHULATEIBHBIX TEMITePa
Typax?

7. Kak npousBoautcst oTO0Op ra3oBbIX MapoB?

8. KakoBbl OCHOBHBIC TPeOOBAHUS K METOJAM aHAJTUTHYECKOTO KOHTPOJIS
BO3/IyXa Ha COAEPIKAHUE BPEIHBIX MPUMECEH?

9. Kakue pu3suko-xuMU4IeCKrue METOABI KOHTPOJISI BO3YIITHOM Cpenbl Ha
colmeprKaHue TOKCUYHBIX UHIPEIUEHTOB Hanboiee pacpoCTpaHeHbI?

10.  Ha3zoBure 001acTh NPUMEHEHHS] HHIUKATOPHBIX TPYOOK?

11.  Ha 4ém oCHOBaH NMPUHLIUIT ACHCTBHUSI HHIUKATOPHBIX TPYOOK?

12.  KaxoBsl pabouune yCloBHSs SKCIUTyaTallid HHAUKATOPHBIX TPYOOK?

13. B uém npeuMyInecTBo MpUMEHEHUS] HHANKATOPHBIX TPYOOK mpu
OTpPEIeIEHUH MAaCCOBBIX KOHIICHTPALIUMA ra30B U MapoB B BO3yX€ U ra3o-
BBIX Cpelax Mpy KOHTPOJIE Bo3ayxa pabodeil 30HbI, MPOMBIIIJICHHBIX Ta30-
BBIX BHIOPOCOB?
14.  Kakue ycrpoiicTsa miist otdopa mpod MPUMEHSIFOTCSI COBMECTHO ¢
WHANKATOPHBIMU TPpyOKamMu?
15.  Kakue TOKCHKaHTbI BBIACISIOTCS B aTMOC(hepy MPU aHTPOIOT€HHOM
Bo3neticTBuu? Kakue u3 HUX HanboJjiee OMacHbI U Movyemy?
16.  Kak xnaccupuuupyroTcs mpuMecH B arMochepe?

3.1
3.2

1. Kakumu nokasatenssMu XapakTepu3yeTcs KaueCTBO BOJIbI?
2. Kak opranuzoBaTh HaOJIIOIEHNE 32 COCTOSIHUEM BOIHBIX OOBEKTOB?
3. KakoBbl nipeaensl CoAepKaHusl PaCTBOPEHHOTO KHUCIIOPOAa B UH-
cToit Bone?
4.  Kaxkwue uenu npecienyrorcs onpeneienneM BITK?
5. OxapaxTepu3ylTe OCHOBHbIE UCTOYHUKH 3aTPS3HUTENICH BOIBI?
6.  Oxapakrepu3yiTe OCHOBHbBIE IPYMITbI CTOUYHBIX BOJ?
7. CornacoBaHa Jiu METOUKA MPOOOOTOOPA HAa BOAHBIX OOBEKTAX C
TpeOOBAHUSIMH MEXKTyHAPOAHBIX OpPTaHU3ANN?
8.  Kakue noka3zaTenu BOTHOH cpeabl HEOOXOIUMO ONPEAEISATh HA Me-
cte orbopa nmpod u nmoyemy?

Onumute ocobennoctu 'CO BerecTs, UCMONb3yEMBIX ITPU OIpe-
JeJICHUU KOHLEHTPALUH 3arPsI3HSIOIINX BEIIECTB B BOAE?
10. Kakwue TpebOBaHUS MPEIBSIBISIOTCS K BOE KaK UCTOYHHUKY BOJIO-
cHabxeHus?
11. Kaxkue ucnonp3yrT yCTpOHCTBA it 0TOOpa mpod JOHHBIX OTJIO-
JKEHUH, MOBEPXHOCTHBIX BOJ, JIba, aTMOC(HEPHBIX OCAAKOB?
12.  Kak XpaHsT 1 TPAHCIIOPTUPYIOT MPOOBI?
13. Kakwne MeToabl KOHTPOIISI CTOUHBIX BOJ Bl 3HaeTe?
14. Kakumu enuHUIIAMH TIOJIB3YOTCS TIPU OIIEHKE COJIePKaHUS 3arpsi3-
HSIOIIUX BEIIEeCTB B Boje?
15. Kakue cylecTByrOT ciocoObl 0TOOpa Mpod rOMOreHHbIX U T'ETEPO-
TE€HHBIX KUIKOCTEH?
16. Kaxumu nokaszarensiMu XapakTepU3yeTcsi KauecTBO BOABI?
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9.

Uro Takoe 3arpsizHeHre Mo4YB? KakoBbI OCHOBHBIC IPUYHHBI 3arpsi3He-
HUSI TIOYB?

Kaxk xymaccupuiupyroTCsi HOYBBI [0 CTETICHU 3arpsi3HEHS?

Kakwne nmokazarenu xapakTepu3yOT CAHUTAPHOE COCTOSTHUE TIOYB?

Kax orOuparotcst mpoObI 3arpsi3HéHHBIX TTouB? Kak moAroToBUTH MPO-
ObI kK aHAU3y?

KaxoBbI METOMIBI KOHTPOJIS 3arPSI3SHEHHBIX MTOYB?

Ha uéwm Oasupyercs odocHopanue [T/IK 3arps3HSIONINX BELIECTB B
nouse?

OT 4ero 3aBUCHT CITOCOOHOCTD TTOYB COMPOTHUBIISTHCS AHTPOTIOTEHHOMY
M3MEHEHHIO OKPYIKaIoIIel cpeanl?

HazoBute u gaiite KpaTKyr XapakTEPUCTUKY aHTPONOT€HHO-
TEXHUYECKHUX BO3ACHCTBHIA, CTOCOOHBIX BBI3BATH YXYAIIECHUE KAa4eCTBA
MOYB.

Kakumu mpuamuHaMu MOXKeT OBbITh BBI3BAHO XUMUYECKOE 3arpsi3HEHUE
no4s?

10. Kakue TpeOoBaHUS NPEABSIBISIOT K KOHTPOJTIO 32 3arpsi3HEHUEM TTOYB?
11. Kakue BoIIENSIIOT TTOYBHI MO CTEMEHW YCTOWUMBOCTH MX K 3aTPs3HSIIO-

UM BelnecTBaM?

12. Kakumu mokas3aTessiMu XapakTepru3yeTcs movysa’

52

1.  Yewm ornuyaercs cieKTpopOTOMETPUUECKHI METO aHamu3a oT (po-
TOMETPUIECKOT0?

2. Tlouyemy nnst uaeHTU(GUKAIMN BELIECTB Yallle BCEro UCIONBb3YIOT
HK-o6aacth criekTpa?

3. Uewm ompenensieTcs BLIOOP ONTUYECKOIO MPUOOpa U AJIMHbBI KIOBEThI
IUJIs1 I3MEPEHUsI KOHIICHTPALIUK BEIIEeCTB?

4. Yewm obObsicHsieTCs OOJiee BBICOKAs CENIEKTUBHOCTD JTIOMHUHECIICHT-
HBIX METOJIOB aHAJIN3a 1O CpaBHEHHIO ¢ (hoToMeTpuueckum? [Toduemy
(bIyopecLeHTHbIE METO/IbI YYBCTBUTENIbHEE (POTOMETPUUECKUX?

5. Tlouemy aHamu3 HECKOJNBKHUX 3JIEMEHTOB MPOIIE BLITTOJHUTb METO-
JIOM SYMHUCCUOHHOH ()OTOMETPUH TUTAMEHH, a HE METOJIOM aTOMHO-
ancopOLMOHHON CIIEKTPOCKOMUHN?

6. B uéM 3akir04aroTCs pa3auyrie METO0B NPsIMON U KOCBEHHOM MO-
TEHIUOMETPUN?

7. B kakux ciy4asx TpUMEeHHUMbl HHEPTHbBIE METANTNYECKHE dJICK-
TpOnbI?

8. KakoBbl xapakTepHble OCOOCHHOCTH STYEHKHU AJIsT BOJIBTAMITEPOMET-
PUYECKUX U3MEPEHUI U 4eM OHHU O0YCJIOBIIEHBI?

9.  Tlouemy BenmmumHa F;/2 XapakTepu3yeT MPUPOY Aenosipu3aTopa’?
10. Tloyemy MeTOOOM KJIaCCHYECKOH mossiporpadyvu Helib3s Onpese-
JIUTh KOHIEHTpaImu Hinke 10~ M?

11. B uém cyTh METONA HHBEPCHOHHON aMIIEPOMETPUU H Y€M 00YCIIOB-
JIEHA BBICOKAsl YYBCTBUTEIbHOCTh METOA?

12.  KaxkoBbl mpeumyInecTBa METOAa aMIIEPOMETPUIECKOTO TUTPOBAHUS
repes MpsSIMOU BOJIbTaMITEpOMETPHEH?

13.  Kakwue Turbl 1eTeKTUPOBAaHUS IPUMEHSIOT B Fa30BOH XpoMaTorpa-
duu?

14. Tlouemy KOJIOHKH B ra30BOH xpoMaTtorpagpuu UMErOT BUJ CIIUPAITU?
15. Ha kakux MexaHu3Max B3aUMOAEHCTBUS U3JIYYEHUH C BELECTBOM
OCHOBAHBI BAUKHEUIIINE METOABI PETUCTPALIUN U3JTyYCHUI

5.2. IlepeveHnb TeM KypCOBBIX IIPOEKTOB, KyPCOBBIX padorT,

HX KPaTKO€ COACPKaHHEC U o0beM.

Y4eOHBIM MJIAHOM HE MPEIYCMOTPEHHBI.




5.3. llepevyeHb NHAUBUAYAJIbHBIX JOMALIHUX 3a1aHMUI,
pacyeTHO-rpapuYecKuX 3aJaHUil.

nias3
3aoanue Nel

IIporpamma (persiiamMeHT) NpoBeAeHHUS IKOJOTHYECKOro KOHTPOJISI H MOHUTOPHHTA 00beKTOB (110
3aaHUI0 TIPENoAABATeJIs).

IIporpamma (pernmament) ¢pynknuonupoBanns COKuM ocHOBaHa Ha COUETaHWH MOJENBHOTO aHAIU-
TUYECKOTO TOAXO0A C M3MEPEHUSMH XUMUYECKUX U (PU3MUECKHX XapPaKTePUCTUK UCTOYHHKOB 3B Ha
Teppuropun (TIPOMILIOMIAIKE) OOBEKTa IO YHUUTOKEHNUI0 XO U UCCIIeNOBAHMS PACTIPEICICHUsS KOH-
nenrpaunii 3B B komnonenTtax I1C B C33 u 33M (pucyHok 1). [Ipu npoBeneHNHN 3KOIOTHYECKOTO MO-
HutopuHra komnoHeHTos [IC B C33 u 33M pernamMeHT MOHUTOpPHHIA NpeAycMaTpUBaeT NpeaBapu-
TEJBHOE OIpEeNeIeHue 30Hbl MPOBEIACHHs HAONMIONEHUI MO pe3ysibTaTaM H3MEpPEHHH Ha MCTOYHHKAX
3B (unu aHanu3a BIOpocoB Ha rpanuie C33) ¢ mocneAyomuM pacieToM paccenBanus 3B u onpene-
JEHHEM MAaKCHUMaJbHO BEPOSITHOH 30HBI
oOHapyskeHus1 3B, paccessHHBIX B OKpyKa-

FPazpaboTia # snppexTwpoea o
W HOMATOQAHTS ODmeKTa FOIIEH CPENE.
I YU TOMSHMID X0
—_— T YcTaHOBNEHHAsA NEPUOAUYHOCTb NMPOBELE-
KaHTROnNE RCTouHMKDE 3B MosrroprHr 3B 8 ©33
WA TEpPUTpHA DfbanTa w 33M obrexra HHUA CCAHCOB 0T6opa Hp06 U peain3annun
0 YHIMTOHEHID XO 1 yHITOEHIH KO
T aJIropuT™Ma MOHUTOPUHTA (PUCYHOK) CO-
poseree oo CTaBJIAET OT OJHOM HEAEIU A0 OOHOIO Me-
HecneAosam csila, 4To 00eCreYrBaeT BBICOKYIO JOCTO-
] BepHOCTH paboTbl COKuM.
n, o
| cromwneces batsemaanm 36 B cootBercTBHU ¢ TpeOOBAHUSAMHU MTPH TIPO-
WCCEN0a3HMH B KoMnoseHTex [1C -
BEJIEHUM MOHUTOpUHIa 3arpsisHeHuil B C33
! u 33M o0bekTa NOKHA OBITh pean30BaHa
R eeriy | A CcxXeMa, OCHOBaHHasI Ha COUETAHUU HCIOJIb-
o ey " aRROKTHPOSKA HTENY 3yEMBIX MOJIENTbHBIX MOIXOIO0B U PE3YJIbTa-
oTéops npob
T TOB XUMHUKO-aHAJTUTHUECKUX U OHOJIorHye-
T s e CKHX HMCCIIEIOBAaHUI B BBIOpAHHOU objacTu
npoEEgEHE oTBopa npob o
T npoBeaeHus1 HaOmoneHui. B cooTBeTcTBUM
¢ 3TUM TpebOBaHMEM Kaxnaas U3 OTOOpaH-
Npoeegeste caanca N/ LAANCR

| omSopa oot n ananaaoe oopa NpoS 1 ananice HBIX MPOO BO3AyXa, BOJBI, TTOYBBI, CHEKHO-
ro MOKPOBA, JOHHBIX OTJIOKCHUH NOJIKHA

OBITH MPOAHATM3UPOBAHA HA TOKCHYHOCTH C
JAHHEER HOHTPONA W MOHUTCHME 40F

NPUHATHA YNPARNEH-BCKAX NELE R HUCIIOJB30BAHHUEM MCETOOOB 6I/IOTeCTI/IpOBa-
(kapTel, rpEdss NporHosk HUS

3aoanue No2

Opranuzanust aHATMTHYECKHUX HCCJIeIOBAHUI
OObwee yncino 3arps3HUTENEH, KOTOPOe HEOOXOIUMO KOHTPOJIHPOBATh B paliOHE PaCTIOIOKEHUS
OOmnexra.
CxeMa aHaTUTUYECKUX UCCIIeAOBaHUMN.
COKuM nomxkHa ObITh CrIOCOOHA BECTH IUIAHOBYIO M HUCCIIEAOBATENBCKYIO pabOTy MO KOHTPOIIO CO-
eIMHEHUH, 00pa3yIOLINXCs B TOYBAX U B BOAE (IIPOAYKTOB TPaHC(HOPMALIMH, C KOTOPBIMH CBSI3aH IPO-
T'HO3 JOJrOBpeMeHHbIX nocienctsuil 3arpsisHerns OC). B Tabnanuax 1 u 2 10KHBI OBITE IPEACTaBIIE-
HbI OCHOBHBIE AHAJTUTUYECKHE METOABL, TPUMEHSAEMBIE AJIs1 SKOJIOTMYE€CKOr0 KOHTPOJISI U MOHUTOPUHIA
O0OBEKTOB.
JAHMana3oH 4YyBCTBHTEJIbLHOCTH H OCHOBHBIC AHAJHTHYECKHE METOABI, IPUMEHsIEMBbIe AJIsl IKOJI0-
THYeCKOro KOHTPOJsI H MOHUTOPHHIa 00bEeKTOB
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5.4. IlepeyeHb KOHTPOJIbHBIX PaloT.
Y4eOHBIM MJIAHOM HE TPEAYCMOTPEHBI.




6. OCHOBHAA U TONNOJITHUTEJIBHAS JIMTEPATYPA

6.1. IlepeyeHb OCHOBHOI1 JIUTEPATYPHI

1. Jlaremosa, M.M. Dxonorudeckuii MOHUTOPUHT: yaeOHoe nmocobne /M. M. Jlaremosa. — ben-
ropoxn: Usa-so BI'TY, 2008. — 151 c.

2. JlaremmoBa, M.M., Cwmonenckass JILM. Oxonorudeckmit monutopunr. Y.1. JlabGoparoprbrit
NPAKTUKYM. JKOJOTMYECKHH MOHHUTOPHHI THUApPOCheEphl. | y4eOHO-IPAKTUYECKOe IMOcoOue
/MM. Jlatemosa, J.M. Cmonenckas — benropoa: Usn-so BI'TY, 2008. — 76 c.

3. Jlatemosa, M .M. Dxonorudeckuii MOHUTOPHUHT. Y.2. JIaDopaTOpHBIA MPAKTHKYM. DKOJIOTHYe-
CKMH MOHUTOPHHI MOYB. : yueOHO-mpakTHueckoe nocodne /M.M. Jlarbmosa — benropon:
H3n-so BI'TY, 2009. — 89 c.

6.2. IlepevyeHnb JONOJTHUTEILHOM JTHTEPATYPbI

1. @omun I'.C. Boga. KonTponb xumuyeckoi, OakTepraabHONR U paaHalliOHHOW O€30MacHOCTH MO
MEKIYHAPOIHBbIM CTaHIApTaM. DHIMKJIONEINYECKUH CIPaBOUYHUK.— 3-€ u3A., nepepad. u mom.- M.,
Hsn. «IIporexTop», 2000.— 848 c.

2. Tapacos B. B., Tuxonosa H. O., Kpywununa H. E. MOHUTOpUHT aTMoc(epHOro  BO3AyXa:
yued.nmocobue. — M.: DOPYM: MHOPA-M, 2007. - 128 c.

3. Maicmpenko B. H., Xamumoe P. 3., byonuxos I'. K. Dx0noro-aHaIuTHUECKUH MOHUTOPHHT CyTIe-
PAKOTOKCUKAHTOB. M.: Xumus, 1996, ¢. 319.

4. MonenupoBaHue B 3KOJOTHIECKOM MOHUTOpUHTE: yued. mocodue. M.: M3n-so MHIITY, 2000. 35
C.

6.3. IlepeyeHb HHTEPHET pecypcoB

1. www.consultant.ru
2. www.ntbbstu.ru

7. MATEPUAJIBHO-TEXHUYECKOE I THOPOPMAIIMOHHOE OBEC-
HEYEHHE

Crienmanu3upoBaHHas JadopaTopus MO XMMUHW U MOHHTOPUHTY OKPYJKAKOLIEH Cpeapl C COOTBET-
CTBYIOLINM 000pyIOBaHMEM M HAOOPaM PEaKTUBOB.

Nmeercst momHBINA KOMITIEKT JJaOOpaTOPHOH MOCYABl U MPOOOOTOOPHUKOB, acipaTop Mox 822,
BEChI aHANUTHYECKUE U TexHuueckue: BJI-210, BJID-250 u ap., cymmnpHble mKadbl, B T.4. mkadp
cyxoBo3aymHbiii IIC-80, snexktponeus xamepHas CHOn-1,6.2,5/11-MU1M, TepmocTaThl >KHUA-
KOCTHBIE JJaboparopHbie., 6anst TepmoctaTupyromas TXK-Th-01/26, cnekrpodoromerp, KUCIOpO-
nomep- BIIK-tecrep -41-40, pH-merp- nonomep AHUMOH-4101, uentpudyra naboparopHas Kiu-
Hudeckasi OITH-3, mukpockornbl Mukmen-1 obyqarens ObBH-150, pedpakromerp, poTosnekTpo-
konopumerp PIK-M.



rom.

8. VTBEPKJIEHHE PABOYEN IMPOTPAMMBbI

Y1Bepacenue pabodei mporpaMmel 0€3 H3MEHEHUH
Pabouas nporpamma Oe3 u3MeneHmi yreepixaeHa Ha 2016 /2017  yueOHbIH

Mpotokon Ne /2 sacenanms KadheAPBI OT « 124" O  20Er,

3aBenyomuii kadeapoi / Csepryzoba C.B.
noanucs, PHO

IupekTop HHCTHTYTA e = |laBnenxo B.H.
nogmice, GHO



8. VTBEPK/IEHHE PABOUYEN ITPOI' PAMMBI

Yreepxaenne pabouel mporpaMmel ¢ M3MEHEHHUSMH, JTOMOTHEHHAMH
PaGouas nporpamMma ¢ M3MEHEHHAMH, nononHeHusmu . 6 «OcHoBHas U
JOTIONHUTEIBHAS THTepaTypay yreepxkaena na 2017 /2018 yuednwili roa.

Mporokon No  /f  3acenanma Kaq:)gﬂy or«/¥» 06 20/7r.

3asemytommii kadenpoit 7 Caeprysosa C.B.

noamuace. PHO

JAnpexrop HHCTHTYTA 7~ llasnenko B.1.

nognuce. PHO




rof.

8. VTBEP)KJIEHUE PABOUEI ITPOI' PAMMBbI

Y1eep:xkaenune paboueii nporpaMMel 0e3 H3MEeHEHHH
PaGovas nporpamma Ge3 w3menenuit yreepxaena va 2018 /2019  yueGrbrii

[Iporokon Ne -/ 9 sacenanms kadeapsl oT « 79 » 06 206

3aBeayromuii kadeapoi Caeprysosa C.B.
noamuce, PHO

JHMpeKTop HHCTHTYTA o= [laBnenko B.Y.
noamick, PHO

6.0CHOBHAS N JOITOJTHUTEJIBHASA JIMTEPATYPA



6.1. IlepeyeHb OCHOBHOI1 JIUTEPATYPHI

1. JlareimoBa M.M. MOHUTOPUHT M 3KOJIOTO-aHATUTUYECKUI KOHTPOJIb KA4eCTBA
OKpyxaromei cpebl  yueObHoe mocodue benropoa: Uza-so BI'TY. — 2017.
https://elib.bstu.ru/Reader/Book/2018011112052020200000657998

2. JlarpmoBa M.M. MOHUTOPHHT M 3KOJIOIO-aHAJTUTUYECKUH KOHTPOJIb KA4eCTBA
OKpyxaromei cpeabl  yueOHoe mocodue benropon:MU3n-so BI'TY, 2017

6.2. IlepevyeHnb JONOJTHUTEILHOM JTHTEPATYPbI

1. Tloramos A.M1. MOHMTOPHUHT, KOHTPOJIb U YIIPABIIEHAE KAYECTBOM OKPY KAFOLICH
cpeapl. Yacte 3. OueHka W yIpaBJIEHUE KAYECTBOM OKPYXKAIOUICH cpeabl (3eK-
TPOH. TEKCTOBbIE AaHHBIE).- CI10. . Poccuiickuii rocy 1apCTBEHHBIH THAPOMETE0-
ponoruueckuii yausepeurer 2005 http://www.iprbookshop.ru/17942 html

2. TlpuBanos B.E., ®otnamm A.E., [llemanun B.I".Jlazepsl U 3KOTOTHYECKUI MOHU-
TopuHr arMocepsl/ yuednoe nocooueClIo. ; M. ; KpacHonap : JIaHub 2013

8. YTBEPKJIEHUE PABOYE TPOT PAMMBI

YTBepkIeHrE padboueii mporpaMmsbl 0€3 H3MEHEHUIA
Pabouas nporpamma 0e3 u3mMeHeHuid yTBepkacHa Ha 20 /20 y4eOHbIi TOA.
ITpoTokomn Ne 3acenanus Kapeapel OT «_ » 20 T

3aBenyromuii kadeapoi

noanuck, PO

JAHpeKTop HHCTUTYTA

noanuck, PO

(unu)

YTBep)kacHUE pabodeii MPOrpaMMbl C U3MEHEHHUSIMH, JONOJTHEHUSIMU
Pabouas nporpamMmma ¢ M3MEHEHHSIMH, JOMOJIHEHUSAMU yTBEpkAcHA Ha 20 /20
y4eOHBIA TOZ.

ITpoTokos Ne 3acenanus Kapeapel OT «_ » 20 T

3aBenyromuii kadeapoi

noanuck, PO

JAHpeKTop HHCTUTYTA

noanuck, PO



Ipuno:xenue Nel.
MeTtoauveckue ykazaHusi AJ1s1 00y4a0erocs N0 0CBOCHUK0 THCHUTLIHHBI

Meroan4yeckue peKOMEeHAALUH NPH BbINOJTHEHHH JIAa00PAaTOPHOIO NPAKTHKYMA

OBPABOTKA DKCIIEPUMEHTAJIbHBIX JTAHHBIX

[TepBuuHBIE SKCIEPUMEHTAJIBHBIC aHHBIE, KaK MPABUJIO, HE MOTYT OBITh UCIOJB30BAHBI HEMOCPE-
CTBEHHO JUIsI aHAIU3a. B CBSA3U € 3TUM MOSABISETCS HEOOXOAUMOCTh OOPa0OTKH OIBITHBIX TaHHBIX, YTO
CBSI3aHO C MPOOIeMaMH HHTEPIIONUPOBaHUS, MU EepPeHINPOBAHNS U HHTEIPUPOBaHUA (PYHKLINH, 3HA-
YeHHEe KOTOPOH M3BECTHBI C HEKOTOPOH MOTpeInHOCThI0 U3 dKcnepumenTa. [lpu stom Hanbonee "ka-
NPU3HOH" omeparuel SBIAETCS HAaXOXIEHUE MPOM3BOMHONW (YHKUMH, 3TO OOYCJOBJIEHO TEM, YTO
npouecc auddepeHIIPOBAHUS SBIISIETCS PACXOASIIIUMCS (HEYCTOHYHBBIM) U 1aske HeOOJbIIe omud-
KU B MCXOJHBIX JAaHHBIX MPUBOIST K CYIIECTBEHHBIM MOTPELTHOCTSIM MPU BIYUCIECHUH MPOU3BOIHBIX.
Omnepanysi HHTErPUPOBAHHS ONBITHBIX JAHHBIX SIBJISIETCS MEHEE YYBCTBHTEIBHOM K IOTPEIIHOCTSIM
nepBUYHON HH(OpMAITUHL.

B pabotax oredecTBEHHBIX U 3apYOEIKHBIX YUEHBIX MPEIJIOKEHO MHOTO Pa3HOOOPa3HBIX CIIOCOOOB 00-
pabOTKH SKCIIEPUMEHTAIBHBIX JAHHBIX, KOTOPbIE MOXKHO Pa3/IEIHNTh Ha CIENYIOIIUe BHUIBL rpadude-
CKHe, aHAIUTUYeCKHe, rpad)0aHATUTHIECKHE CIIOCOOBI.

ITpn 06paboTKe OMBITHBIX NAHHBIX BAXKHO YMETb OLIEHUBATh MOTPEIIHOCTh MOJYYEHHOTO Pe3yibTaTa.
Ona MosxeT ObITh 00YCJIOBIIEHA CIEAYIOIINMU MPUIHHAMU:

BO-TIEPBBIX, UCXOHbIC YHCIOBBIE TaHHBIC, C KOTOPBIMH MPOU3BOASITCS BBIUHCIEHUS, TOTyUYeHHBIE
U3 3KCIIEPUMEHTa M HE BCErAa TOYHBI, TaK KaK JHOOble H3MEPEHHs HEM30EKHO COMPOBOKAAIOTCS TMO-
IPEIIHOCTSIMY,

BO-BTOPBIX, MPHUOIIKEHHBIE UCXOIHBIC NaHHBbIE OyIyT MOABEPraThCs HE TEM ONEpalysiM, KOTOpPbIe
TpeOyIOTCs Ui peIleHHs 3a1a4H, a TICEBJOONEePALHsIM, TOCKOJBKY MPH BBIYHCICHUN Aaxke Ha IBM
MOYKHO MCIIOJIB30BATh OrPAHHYEHHOE YUCIIO Pa3pPsIOB;

HAKOHELl, BO MHOTHX CJIy4asiX CYLIECTBYIOIIME METONbI PEIIEHHs 3a7a4 MOTYT JaTh TOYHBIA OTBET
TOJIKO TIOociie OECKOHEYHOTO YHciia ImaroB. Tak Kak Ha MPaKTHKE MPUXOAUTCS OTPaHUYHBATHCS KO-
HEYHBIM YHCJIOM IIAroB, TO 3a/1aHHas 3a1a4a (PaKTHIECKU 3aMEHSIeTCsl APYTON U MOTYUYEHHOE PEeIIeHNe
OymeT OTIMYaThCsl OT TOYHOT'O PEIICHUS.

ITpu 5TOM MOSBNISIETCA TPETHI BUJ OIIMOKH — MOTPEIIHOCTh METO/A.



I'paduyeckne cnocodbl 00padoTKH
O1H cocoObl 00padOTKH 3aKITIOYAIOTCS B TOM, YTO NyTE€M COSTUHEHUS IJIAaBHOW JIMHUEH To4ek, odpa-
3YIOLIMXCS B PEe3yJIbTaTe M3MEPEHUs HKCIIEPUMEHTAIbHBIX JAHHBIX MONYYarOT rpaduk. 3aTeM MOXKHO
BBIMOJIHUTE rpadudeckoe nuddepeHupoBaHne 000 QyHKITHH.
[Tonyuennsle rpadpuyeckue QyHKIUN CTPEMSTCS MPUBECTH K MPOIMOPLHOHAIBHONW 3aBUCUMOCTH TIEp-
BOTO MOPSIIKA.
Hcxonst u3 nony4eHHOH JTUMHUH, ONPEesIoT KO3 GULIMEHTH! yPaBHEHHs], ONMCHIBAIOIIETO IPOLIECC.
AHanuTH4YecKHe crnocoobl
AHanuTHYECKHUE CHOCOOBI 3aKIIOYAIOTCS B YHCICHHOM AaHATN3€ SKCIEPHUMEHTAIbHBIX 3HAYCHUI.
Knaccrueckuit momxoyy YUCIIEHHOTO aHAN3a 3aKII0YaeTCs B TOM, UYTO HUCTONB3YIOT HEKOTOPBIE Y3JIbI
(byHKUMHA AJS TOMydeHus] MPUOIIKEHHOro MHOrOwWIeHa. M 3aTeM, BBIMIONHSAS aHAJTUTUYECKHE Orepa-
LIUM HA/l MHOTOYWIEHOM, BBISIBISIFOT 3aBUCHMOCTb.
OOBIMHO, OKOHYATENbHBIN PE3yJIbTAT CTAPAIOTCA ONMUCATh JMHEWHOW KOMOWHALMel 3HaueHWH (QyHK-
LU W/WIK ee IPOU3BOIHBIX B MEPBOHAYAIBHBIX y3J1aX. AHAIUTHYECKHUE METOAbI 00paboTKH BKIIHOYA-
10T MHTEPIIOIMPOBAHIE MHOTOUJICHAMH, YHCIeHHOe auddepeHnnpoBanne, METO HAUMEHBIINX KBaj-
PaTOB M JIOKAJBHYIO alMPOKCHMALHIO OMBITHBIX JAHHBIX.
CraTucTuyeckas o0padoTka pe3y/jbTaTOB H3MepeHUH
OCHOBHBIMHU 3a7ja4aMH CTATUCTUYECKOH O0O0pabOTKH Pe3ybTAaTOB UCIBITAHUH SIBISIETCS ONpENCICHHE
CPEAHEro 3HaYeHHs paCCMaTPHBAEMOTO IMapaMeTpa M OLEHKa TOYHOCTH ero BbiuucieHus. Ilycts B pe-
3yJbTaTe UCIBITAHUHA 1-00pa3loB MONyueHo cpenHeapudmerndeckoe 3HaueHue x . O003HaUNM uepes
Q@ BEPOATHOCTb TOTO, YTO BEJIMYMHA X OTJINYAETCS] OT UCTHHHOTO 3HAYEHHUS X HA BEJIWYHHY, MEHb-
myro, ueM Ax , Te. P((x— Ax) < x< (x+ Ax) = o .
BepoATHOCTE ««  Ha3bIBAETCSl NOBEPUTENBHON BEPOATHOCTBIO, & MHTEPBAJl 3HAYCHUH CIy4allHOM Be-
muuuHbl oT (x — Ax) go (x + Ax) HasblBaeTcss JOBEpUTENbHBIM MHTepBanoM. lllupuHa moBEpHU-
TENILHOTO UHTEPBaia A X Uil MATEMATUYECKOTO OKMIAHUS OMPENENSETCS YHCIOM H3MEPEHHIA 77 .
BBuny mmpoxo pacnpoctpanerust 9BM B HacTosIIInH MOMEHT OOJIBIIMHCTBO oneparuii mo oopadorke
SKCIIEPUMEHTANIbHBIX JAHHBIX OCYIIECTBIISIETCS C IIOMOLIBIO POTPAMMHBIX MPOAYKTOB (B TOM YHUCIIE U
nporpaMM pa3pabOTaHHBIX MOJB30BATEIEM CAMOCTOSTENbHO). B KauecTBe Hambosee HMCIOIb3yEMBIX
NPOTPAMMHBIX MPOAYKTOB MOXKHO YKa3aTh CTAHNAPTHBINA TabnuuHblid penaktop MS Excel, matemarn-
yeckue CAD cucrembr (MatLAB, MAPLE, MathCAD, Mathematica, SPSS, Statistica u ap.) u BbICO-
KOypoBHeBbIe si3bIKM mporpammuposanus (Pascal, Delphi, C, C++, Basic u ap.). I[Ipumenenne mno-
CIEAHHX TSI OONBINMHCTBA MOJIb30BATEIEH HECKOJBKO 3aTPyIHUTENBHO, TaK Kak TpeOyeT 3HaHUs He
TOJIbKO METOJIOB MaTeMaTHIECKOH 0OpabOTKH M CTATUCTHUKH, HO U XOTS OBl IEPBUYHBIX HABBIKOB ITPO-
IrPaMMUPOBAHUS B OJHOM M3 YKA3aHHBIX SI3bIKOB IIPOTPAMMHUPOBAHHSL.
IIpu BbIMONHEHNH JaOOPATOPHOTO MPAKTHKYMa HEOOXOAMMO 3HATH YYUTHIBATH XAPAKTEPUCTHKH H3-
MepUTenbHbIX mpudopos (UIT).

[Topor 4yBCTBUTEIBHOCTH

ITopor uyscTBUTenvsHOCTH HII mpencrasnser coboli HaMMEHbLIee U3MEHEHHE H3MepsieMOl Besu-
YHHBI, TIOaBAEMOH Ha BXOJ IpeoOpas3oBaTelisi, KOTOpoe OO0YyCIOBIMBAET M3MEHEHHE CHTHAJa Ha ero
BBIXOJIE, YIOBJIETBOPSIIOIIEE METPOJIOTHUECKUM TPEOOBAHUSM.

I’ padyuposounas xapaxmepucmuxa

I'panyupoBouHast xapakrepucTuka (pyHKUMS npeoOpa3zoBaHus1) MpeAcTaBisieT cOO0i 3aBUCUMOCTD
3HAYEHHUH BBIXOJHBIX CUTHAJIOB OT COMAEPKAHUS M3MEPSIEMOro KOMIIOHEHTa ra30BOH CMECH Ha BXOAE
UII (puc. 1). Ona nomxna ObITh TUHEHHON U cTabuiabHON BO BpeMeHHu. K coxanennto, OONBIIMHCTBO
NPUMEHSIEMBIX B ra30aHaIN3aTOpax npeodpasoBaresneil oOnanaroT HeMuHEeHHOW QyHKuuei mpeobpa-
30BaHUS, 32 HUCKIIOYEHHEM HEMHOTHX, HalpuMep, XEMUIIOMHHECIEHTHbIX U  IUIAMEHHO-
MOHN3aLMOHHBIX. HenmnHeHHOCTh rpagynpoBOYHBIX XapakTepucTik M1 yCloKHSIeT CTPYKTypy U TeX-
HOJIOTHIO M3TOTOBJIEHUS I'A, OCKONbKY TpeOyeT MHANBUIYAJIbHON IPalyHpOBKH NMPUOOPOB MU HC-
MOJIb30BAHUS B UX COCTaBe (PYHKIIMOHATBHBIX MpeoOpa3oBarTeneil (TMHeapru3aTopoB).
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Puc. 1. 'pagymnpoBo4Hana xapaKktepuctuka UrM

IIpn HenMHEHHON TPaTynpPOBOYHON XapakTepucTuke yyBcTBUTeNbHOCTE U1 B pabodyem nuanazoHe
npeoOpa3oBaHU HETIOCTOSIHHA.

CrabunbHOCTb M3MepuTesbHOTo npeobpasosatens. CtabumpHocTe UIT OTpakaeT HEM3MEHHOCTH
BO BPEMEHH €r0 METPOJIOTHYECKUX XapakTepUCTHK. KommuecTBeHHOH OLleHKON CTaOUIIbHOCTH SIBIISIET-
cs1 HectabmibHOCTh UIT - N3MeHeHne MeTPONIOTHYEeCKUX XapaKTEPUCTHK 38 YCTAHOBJICHHBIN MHTEPBAJ
BPEMEHU.

Bpemennas crabunpHOCTh TapamerpoB UIT mpenornpenenser mocTOsIHCTBO BBIXOAHOTO CUTHAIA BO
BPEMEHU TPH MO/Ia4Y€ Ha BXOJ HEM3MEHHOW IO 3HAYEHUIO BXOAHOH BeMMUMHBL Bpemennas craOuib-
HOCTB ompeneisieT apeiid Hynst, 00yCIOBINBAIOIIMNA aIIUTHBHYIO MOTPELUTHOCTD, H3MEHEeHHe K03 du-
[IHEHTa MPeoOpa30BaHMsI, BBI3BIBAIOIIECTO MYJIbTHILIMKATHBHbBIE MOTPELIHOCTH; W3MEHEHHE (PYHKLUU
npeoOpa3oBaHusl.

Haubonee pacnpoctpaHeHHBIM MeTonoM mosbieHus: crabunbHoctu UII sBrsieTcs moctpoeHue
HUII mo cxeme mpsimoro mpeoOpa3oBaHusi co crabminzanueit Ko3¢pUIneHToB nmpeodpa3soBaHus BCeX
(unu GONBLIMHCTBA) €€ 3BEHbEB U MEPUONUYECKON KOppeKUHel aAguTHUBHON M MYJbTHILUTUKATHBHON
MOTPEITHOCTEN MPU ToJa4e Ha BXON MOBepOovHbIX ra3oBbix cMeced (III'C). Opnako Takol MOAXOM K
PELIeHUI0 pacCMaTPUBAEMON 3a4a4M HEJIb3sl CYUTAThb ONTHUMAJIbHBIM U NEPCHEKTUBHBIM, TaK KaK 3TO
3HAYUTEJBHO YCIIOXKHSET armnapaTypy, YAOPOXKAeT ee 3KCIUTyaTallio, TTOCKONIbKY TpedyeT OOobImoro
KoJm4ecTBa foporocrosiux u nepunurHbix [IC.

Hzoupamenvnocms. W3buparenvHocTs UII npencrasisier codoil CBOWCTBO BbIABATh CUTHAT HA
€ro BbIXOJl€, MPONMOPLUUOHANBHBIA COAEPKAHUIO TOJIBKO ONPENeNsieMOro KOMIIOHEHTa B ra30BOH CMe-
cu. C nosblmeHneM TpeOyeMOi TOUHOCTH M3MEPEHUH ra30aHaJUTHUYECKON anmapaTypsl U YCIOXKHE-
HUEM aHAJIM3UPYeMbIX cMmecel TpeboBaHus kK m3dupartenbHOCcTH UIT pe3ko BO3pacTaroT, MOCKOJIBKY
NPYU HU3KOW M30MPaTENbHOCTH B YCIOBUAX 3KCIUTYyaTAL[H MOTYT BO3HHUKATh 3HAYHTEIBHbBIE JOTOIHH-
TEJbHBIE MOTPEITHOCTH M 3a4acTyI0 CTaBUTbH IOJl COMHEHHE Pe3yJbTaThl m3MepeHuid. M30uparens-
Hocte UII ompenensiercst mpexne BCEro METOAOM MpeoOpa30BaHUM, MPUHIMIIOM JEHCTBHUS M CTPYK-
TYpPHOH CXeMOM. Y IOBJIETBOPUTENBHBIC PE3YJIbTAThI IO N30upaTenbHocTH nMetoT UI1, ncnonp3yrommue
XEMITIOMUHECLIEHTHBIH, (DITyOpeceHTHBIH, XpoMaTorpaduieckuii, abCOpOLMOHHBIN U IpyTrue MeTo-
IbI IPE0OpPa3OBAHUIA.

HapgexHocTb. HagesxxHOCTh - 3TO cBOMcTBO UII BBHIMONHATE 3a1aHHbIe (PYHKINUN MPU COXPAHEHUU
CBOMX 3KCIUTyaTAllMOHHBIX TIOKa3aTeNnel B 3alaHHBbIX NpeAeiax B T€YeHHE TpeOyeMoro mpoMeKyTKa
BpeMeHu. Hanexxnocte U1 3aBUCUT OT NPUHIMNNAIBHON CXEMBI, YUCJIA U Ka4€CTBA JIEMEHTOB, Kaue-
CTBa NMPUMEHSIEMBIX MATEPUAJIOB U KOMIUIEKTYIOIINX 3JIEMEHTOB KOHCTPYKLHM, TEXHOJIOTHUU U KYJIb-
TypBl U3TOTOBJIEHUs], BCIIOMOTATEJbHBIX YCTPOMNCTB, BJIMSIHHUSL OKPYXalOLIEH Cpedpl, CTPYKTYPHOU
CXEMBI, TPOrpaMMbl (PYHKIIIOHUPOBAHUS U JIP.

llomexoycmoituusocme. TlomexoycToiunBocTh - cnocodHocth HUIT coxpaHsaTh CBOM XapakTepH-
CTHKH TPU BO3JEHCTBUU PA3JIMYHBIX BO3MYINAKOIINX (AKTOPOB (M3MEHEHUS JaBJICHUS, TEMIIEPATYPHI,
BJIAKHOCTH, HATPSDKEHUH MUTaHUA U Ap.). Y cnoBus skcrutyatannu MII B HacTosiee BpeMst XapakTe-
PU3YIOTCSI LIMPOKMM AUANa30HOM M3MEHEHUN TEeMIEepaTyphl, OABIEHUs, BJIAXKHOCTH, MNUTAMOLIUX
HAIpPSKEHUH U T. 1.

Memponocuyeckue xapakmepucmuxy. MeTponoruyeckrue XapakTepUCTUKU ONPeNeNsiOT CTPYKTY-
PY, KOHCTPYKLHIO, TEXHOJIOTHIO TPOU3BOACTBA U XapakTep skcryatauuu MUl u razoaHanutuyeckoro
yCTpONCTBA B LeJOM. K OCHOBHBIM METPOJIOTMYECKUM XapPaKTEPUCTUKAM OTHOCATCS MOTPELIHOCTh U
nuana3zoH usmepenuii U111

ITon norpewmnocTero M1 nogpasymesaercs OTKIOHEHHE BhIXOAHOTO curnana MII ot HoMuHanbHO-



ro 3Ha4€HUA, COOTBETCTBYOLICTO HCTUHHOMY 3HAYCHUTO BXOI[HOP'I BCJIMYHHBI.

HOFpeLHHOCTI/I Il noApa3aAC/IAr0T HAa OCHOBHYHO U AOMNOJIHUTCIBbHBIC, CTATUYCCKUEC U AUHAMUYC-
CKHE, CUCTCMAaTUYCCKHUE U cnyqaﬁHble.

OcHoBHas MOrp€IIHOCTD ONPEACTIACTCA B HOPMAJIbHBIX YCJIOBUAX NPUMCHCHUSA HH, yYCTaHaBJIUBa-
€MBIX B TEXHUYECKOH AOKYMCHTAaLIUH.

I[OHOJ'IHI/ITGJ'IBHBIG NOrp€IIHOCTU BO3HUKAKOT IPU SKCILTyaTalllK HII B YCJIOBHUAX, OTJIIMYHBIX OT
HOPMAJIbHBIX, TIPH KOTOPBIX OCYIIECTBISIFOTCS IPaaynpoBKa U mnosepka. [lonasmsromee OOIBIINHCTBO
HII nonsepxkeHbl BIUSHUIO W3MEHEHUI TEMIIEPATyphl, JABJICHHUs, BJIAXHOCTH OKPYKAIOLIEH Cpensl,
MapamMeTpOB MUTAKLINX HANPSKEHUH U ra30BbIX IOTOKOB

Craruyeckas nmorpeuHocTs - 370 norpemHocts UII nmpu n3MepeHun BeIU4MHbL, MPUHUMAaeMOH 3a
HEU3MEHHYIO.

I[I/IHaMI/ILIeCKaﬂ NOrp€liHOCTb BO3HUKACT AOMOJHUTECIBbHO MTPHU U3MEPCHUU HepeMeHHOﬁ BEJINYHHBI
u oOycnoBieHa HecooTBeTcTBHEM peakiui MIT Ha cCkOpocTh M3MEHEHHsT BXOIHOTO CHTHAJA.

I[I/IHaMI/ILIeCKI/Ie MOrpeIIHOCTU OMPEACITIAIOTCSA HHHaMHKOﬁ MpoueCCOB B HCCICAYEMBIX Tda30BbIX
CMECAX, MHEPUUOHHOCTBIO YYBCTBUTECIIBHBIX 3JICMCHTOB ((I)OTOHpI/IeMHI/IKOB u T.H.), JAUMHAMHNYCCKHUMU
XapaKTCPUCTUKAMHU U3MEPUTECIbHBIX MCXadHU3MOB U MPOMECKYTOYHBIX npeo6pa3013aTeneI?1, HWHEPLMOH-
HOCTBIO SJICKTPOHHBIX U APYTUX CXEM.

CucremaTuueckasi MOrpeIiHOCTb - 3TO cocTapisitoias norpemHocty U, mpuHuMaeMas nocTosiH-
HOH WJIN 3aKOHOMEPHO U3MEHSIOLLENCS. .

CrnyualiHas MOTpeLIHOCTb - 3TO cocTasisomas norpemsocty UII, usmenstomascs ciydaliHbIM
obpaszom.

CyMMapHast MOrpeirHOCTh U3MEPEHUN OLIEHUBAETCA KaK CYNMEpPHO3ULUs CIy4alHONH U CUCTEMaTH-
YECKOW COCTABJISIOLIEH.

HcrouHnkamu NOrpeuHOCTH U3MEPEHUH SBJIAIOTCS HECOBEPIIEHCTBO METOAA U3MEPEHUH, Heuse-
aJbHOCTb M3roToBNeHUs u (yHKUHOoHUpoBanus UII, BpemeHHast HectaOmibHOCTH mapamerpos HII,
OTKJIOHCHHEC YCJIOBI/Iﬁ HU3MEPECHUA OT HOPMAJIbHBIX, HCTOYHOCTHU rpanprOBquoﬁ 3aBUCUMOCTHU, MPU-
rotosnenus [1I'C, n3amepenuss o0bemMa npoObl, TeMIepaTypbl U AABJICHHS, HHANBUAYAJIbHBIE OCOOEH-
HOCTH OIepaTopa.

Jnana3oH u3MepeHuil mpencrasisier codoii 001acTh U3MEHEHHUS 3HAYSHUH U3MepsieMO BeJTUYUHbI
(comepskaHusl U3MEPSIEMOr0 KOMIIOHEHTa), Ui KOTOPOH HOPMHPOBAHBI JIOMYCKaE€MBbIEe TPEAEIbl MO-
rpemHocTy UIL

OTHoleHne BEpXHEro mpejena auana3’oHa W3MEpPeHUH K MOpory 4yBCTBUTENBHOCTH Ha3bIBAETCS
IMIOJIHBIM UJIU ATUHAMHWYCCKHUM OUAITIA30HOM HIIL

Jlunamuyeckue xapaxmepucmuxu K nuaamudeckum xapaxrepucrukam UII cnegyer oTHecTu Bpe-
Ms YCTaHOBJIEHUS MOKa3aHUM 1 U BpeMsl Hauajla pearupoBaHus fy, , KOTOPbIE ONpeNeNstoTCs NpoTeKa-
HHUeM nepexonHoro npouecca B I mocne mogaun Ha HETr0 BXOJHOTO CHTHANIA B BHJE CKauka (puc.2).

Uc

1,0
0.9

Ton

Puc. 4. I'paduK nepexoaHoro npoLiecca

Huepunonnocts U1 xapakTepusyercst BpeMEHEM Hadana pearupoBaHusl f,y U BPEMEHEM YCTaHOB-
JIeHUs1 TOKa3aHui 7 1o onpeneneHHoMy YPOBHIO (puc. 2).

Bpewms Hauana pearupoBaHHs 3aBUCHT OT BPEMEHH TPAHCIOPTHPOBAHMS MPOOBI ra3a, MHEPLHUOH-
HOCTH 4yBCTBUTEJIbHBIX 3JIEMEHTOB, AUHAMUKH NPOLECCOB AHAIU3UPYEMBIX I'a30BbIX CMECEH.

Ocobennoctu paboThl ycTpoicTBa 00padoTk HHPOPMaUU

Kax ykaseBanoce Beime, M1 ocymiecTBasioT nmpeoOpa3oBaHUE MapaMeTPOB, XapaKTEPHU3YIOLINX
COCTOSIHME Ta3a, B JJICKTPUUYECKHH, MHEBMATUYECKUN WM KaKOW-THOO Apyrodl MH(OPMAILMOHHBIN



CHUTHAJL

Haubonee gacto BcTpedarommmucs 3anadamMu 00padoTki MHQOPMALIMOHHOTO CHUTHAJIA SIBJISTFOTCS
BBIJIEJICHUE TIOJIE3HOIO CHTHasa Ha (POHE IIYMOB, YCHIJIEHHE, OCYINECTBIICHHE BBIYHCIUTEIbHBIX OIe-
paryii, MO3BOJISIFOIINX TIOJy4YaTh U3MEPUTENbHYIO0 HHpOpMAIUio B TpeOyeMoli (opMe, OCyIIeCTBICHHE
aIrOpUTMOB KOPPEKLMM MOTPEIIHOCTeH, cornacoBaHue ¢ Bxogamu OBM, peructpupyroumx
yCTpOKCTB, ycTpoiicts ynpasnenus B ACY TIL

3amaun OCYLIECTBICHHS BBIYMCIUTENBHBIX OMepaluii B mpouecce oOpaboTKi U3MEpHUTEIbHON HH-
dopmarmu 00ycroBIeHB! pa3snTuUHbIMU (akTopamu, Hanpumep, Tpedosanuem ['OCT 13320-81 x nu-
HEMHOCTH XapaKTEePUCTUKU MPeoOpa3oBaHUsl, XapakTepoM MpeoOpa3oBaHus (MHTErPabHbIM HMIIH Ce-
JIEKTUBHBIM, OITHOMEPHBIM UJI1 MHOTOMEPHBIM) U T. 1.

[ToBeIIIEHNE TOYHOCTU MPEOOPA3OBAHMS AOCTUTACTCA PeaTn3aluell alrOpPUTMOB KOPPEKIHH Kak
CHUCTEMAaTHYECKHX, TaK U CIYYalHBIX NOTPEIIHOCTEN. B CBA3U C 3TUM B ra30aHaJIUTUYECKON TEXHUKE
ynessiercs: 00NbIIoe BHUIMAaHNE pa3padoTKe CTPYKTYPHBIX METOAOB MOBBIIIEHHUS] TOUHOCTH.

B cBs3u ¢ passutuem nmpoussoxactsa MukpoIBM nenecooOpasHo 3amaun oOpaboOTKH HU3MEPHUTEIb-
HOW MH(pOPMALNK OCYIIECTBISITh C X IMOMOIIBIO, 00eCTIeYnB CONpsbKeHne BhIxonHoro curnaia Ul co
BXonoM MHUKpoOBM. Pemenne ykasaHHbIX 3amad oOpabOOTKHM HM3MEpHTENBHON HH(POpPMALUH UMeEeT
CBOM OCOOEHHOCTH: ONTHMH3ALUIO BBIYUCIUTEIBHBIX MPOIECCOB MO TOYHOCTH U OBICTPOAEHCTBHIO,
BBIOOpP TEXHHYECKHX CPENCTB B COOTBETCTBUH C PEATM3YEMBIMH AJITOPUTMaMHU (IJI1 MPOCTHIX aJro-
PUTMOB - 3T0O (PYHKIHOHAJIBHBIE TTpeodpa3oBaTeny, Ayis 0oJiee CIOKHBIX - CIIELHATN3UPOBAHHbBIE TIPO-
reccopsl 1 OBM).

OcoOenHocTH paboThI BEIXOAHOTO MPUOOpa ra30aHAIH3aATOPA

B nacrosmee Bpems B kauectse BII Bce mupe uCnonb3yroTCst SKpaHbl AUCILIEEB, HA KOTOPBIX HU3-
MepsieMbIe TIapaMeTpbl MPENCTABISIOTCSA B BUAE rpadukoB, quarpamMM u Tadimu. [Ipu 3ToM, Kak mpa-
BUJIO, TIAPAIIJIENIbHO MPOUCXOAUT 3aIUCh W3MEPUTENbHON MH(OPMAIIMN Ha COOTBETCTBYIOIIMNA HOCH-
TEJb.

UsmepurenbHast nHGOpManHs MOKeET repenasarbes uepes BII B cucteMy MOHUTOpHUHTA OOBEKTOB
IJ1s1 IPUHSATHUS PELIECHUMN.

[Ipu oOpaboTke pe3yabTaTOB U3MEPEHUI ONTHYECKHX MPUOOPOB, OCOOEHHO YacTO B aHAJIM3€ BOIHBIX
npod M MOYBEHHBIX BBITSDKEK, HEOOXOAMMO MOCTPOEHUE KaTnOpOBOUYHBIX rpadukos. s o6paboTku
PE3yJIbTaTOB aHAIU30B LIEECO00PA3HO HCIIONIb30BATh METO] HANMEHBIINX KBaPATOB.



8. YTBEPKJIEHUE PABOYEN MPOIPAMMBI

VYreepikaenue paboyeit nporpamMmsl 6e3 H3MEHEHHH
Pafouas nporpamma Ge3 naMeHennil yrsepaaeHa na 2019/2020 yueGusii
rofl.

ITpotokon Ne 11 3acenanns kadeapet ot «11» mons 2019 r.
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3asemyronii kadeapoii C{ Ao Creprysosa C.B.

noamscs, PHO

JIHpeKTOp HHCTHTYTA T e TMasaenxo B.H.

nognneu, GHO




8. YTBEPA/IEHME PABOYEN 1POI'PAMMbI
Vrsepaaeuune paboueit nporpammbl 6e3 H3IMEHEHHH,

Pabouas nporpamma 6e3 nsmenennii yreepaiena na 2020/2021 yueOumit roa,

[Mporokon Ne_11  sacenanus xaeapst ot «20» 04 2020__.
3aseayrowmii kadeapoii FID \;{[, Ceeprysosa C.B.
ﬂnpexmp HHCTHTYTA [/AJA'—&" | Iagnenxo B.M.
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