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BBenenue

enpro m3yuyeHns AUCUUIUIMHBL «IIpOMBINIIEHHAs] DKOJOTUS»» SBISAETCS
(bopMupoBaHue Habopa OOLIEKYJIbTYPHBIX M MPOPECCUOHAIBHBIX KOMIETEHIUN
BBIITYCKHHUKA 110 HarnpasyeHUto noAroroBku 18.03.01 Xumuyeckas TEXHOJIOTUS.

Ienn npenogaBaHus TUCHUIUIMHBL «lIpOMBIIITIEHHAs YKONOTH» COCTOAT B
TOM, YTOOBI:

- 00ecneynTh NOArOTOBKY KBAIM()PUIUPOBAHHBIX BBITYCKHUKOB K BO3-
MO>XHOCTH OLICHUBATh HEraTUBHBIC BO3JEHCTBUS TEX WIM MHBIX IPOU3BOJACTB Ha
OKPYXaIOILyI0 Cpely, YCTaHaBIMBATh NMPUYMHY, OOYCJIOBIEHHOCTh TaKHUX BO3-
JNEUCTBUH W pa3padaThiBaTh CUCTEMY MEPONPHUSATUN IO UX OrPaHUYECHHIO U
IIPEAOTBPALLECHUIO;

- HAay4YUTh OIPEAENATh XapakTep, HANpPaBICHHOCTb M IOCJIEICTBUSA
CBOE MPOPECCHOHANBHON MAESITENIbHOCTH JI HPUPOJIHBIX KOMILJIEKCOB M HX
KOMIIOHEHTOB;

OcHoBHas 3a7aya M3y4YE€HUS IUCUUIUIMHBI - Pa3BUTHE OHOJIOTUYECKOIO
MBIIUIEHUSI U BOCIIMTAHUE 3KOJIOTMYECKOW T'PAMOTHOCTH BBIITYCKHUKOB MHKEHEP-

HBIX (DaKyJIbTeTOB TeXHHMUeCKuX BY30B.



I/ICTOpI/Iﬂ Pa3BUTHUA CUCTEMBbI IKOJIOTNIECCKOI0 MOHUTOPUHT A

B pasznmnuHbIX BUax CBOEW AEATEIBHOCTU YEJIOBEK WM3JaBHA NMPHUMEHSET CUCTEMY
HaOMIOACHU 32 OOBEKTAaMU WJIM SIBJICHUSIMH. YK€ B JPEBHOCTU JIIOJU MOIJIU
MIPEABUIETh BPEMS Hadajla HABOJHEHMS, COCTABUTh IMPUMEPHBIM MPOTrHO3 MOTOMbI

u JIp.

K koniy 60-x rr. XX B., B pe3ysibTaTe HaOMIOJACHUN U UX aHANIM3a, MOYTH BCE BbI-
COKOPa3BUTHIE CTPAHbI MPHUIILINA K BBIBOJY O HEOOXOAUMOCTHU MPUHSITHUS CPOUYHBIX
Mep IS MPEAOTBPAIICHUS YXYAIICHUS COCTOSIHUS M Jerpajalluyd NpH- POIHOU
cpensbl. [lozauee (B 70-X IT.) CTaNo SICHBIM, YTO HEOOXOAUM HAyUHBIA MOAXOJ K
OLICHKE COCTOSIHUSI MPUPOJHON Cpelbl U pa3padoTKa MojeNiei B3au- MOJCHUCTBUS
o011ecTBa ¢ IPUPOIOM.

B cBs3u ¢ MOIIHBIM aHTPONOr€HHBIM MPECCOM HA MPUPOAHYIO cpelay U OypHBIM
pa3BUTHEM TeXHOC(hEphl TJIABHOM 3a/auell 4yeI0BEYECTBAa B HACTOSILEE BpPEMs SB-
JIAETCA MOUCK ITyTEeW BBIXOJA U3 CO3JaBILICHCA KPUTUYECKOU IKOJIOTMUYECKON CUTY-
amuu. Ho st Toro, 4TtoObl MpUHATH MPaBUJIBHBIE PEIICHHS, HEOOXOIUMO HUMETh
MOJIHYIO U JOCTOBEPHYIO HH(OPMALIUIO O COCTOSIHUN OKPYXKaIOIIEeH Cpenibl.

3a BpeMsl CyIIeCTBOBaHMs 4esioBeuecTBa, 0cOOeHHO B XX Beke, ObUT HAKOIUICH
00ibIION (pAaKTUYECKHI MaTepHall MO WU3MEHEHHUIO MPUPOJIbI, & TAK)KE MPHUPOIHO-
AHTPONOreHHbIX cucTeM. OHAKO ISl OLIEHKU, MPOTHO3UPOBAHUS U CBOEBPEMEH-
HOT'O MpeAyNpexACHUS BO3MOXKHBIX HEOJArONpHUsATHBIX MOCIEACTBUN HY>KHBI CIIe-
LMadbHble HAOIIOEHMSI, KOTOPbIE BEIHCh Obl C YUETOM CBsi3eM (IpsIMBIX M 0OpaTt-
HBIX) MEXIY AEATEIbHOCTBIO JIFOIEH U COCTOSHUEM OKPY- JKAIOIIEH CpeIbl.

TepMUH «MOHUTOPHUHT» MOABUICS Mepen npoBeaeHueM CTOKroJbMCKON KoH]e-
pennmu OOH no okpy»xkatomieii cpeae B 1972 r.

[Ton TepMUHOM MOHMTOPHHI (OT AHIJIMKCKOrO monitoring — KOHTPOJIb, CMBICH —
OT JATUHCKOrO0 monitor — TOT, KTO HAallOMUHAET, MPEJOCTEPEraeT, HaI3UpaTeb)
OBLJIO PELICHO MOHUMATh CUCTEMY HENPEPBHIBHOIO HAOJIONECHUS, U3MEPEHUS U
OLEHKH COCTOSIHUSI OKPYKAIOIEN CPE/BL.

B 310 xe Bpems (1972 r.) nosBUIUCH U NEPBBIE MPEAJIOKEHUS O HEOOXOIUMOCTU
co3nanus ['moOanbHON CUCTEMBl MOHMTOPMHIA OKpY)KaloLled cpenbl, KOTopas B
HACTOsIIllee BpEMs €llle HE CO3[aHa M3-3a pa3Horjiacuili B oobemax, opMax u o0b-
€KTaX MOHUTOPHHIA, paCIpeeseHHs] 00S3aHHOCTEN MEXY CYIIECTBYIOLIIUMU CH-
cTeMaMu HaOJIIOJIEHUHA U JPYrux npoOjeM MoJuTHYecKoro xapakrepa. Ho B Oy-
AYILIEM Takas CHUCTEMa JOJHKHA CJIOXKHUTCS, CTaB YaCThIO €IMHOI0 MHTETPUPYIOILIE-
ro MpoIiecca, MPOUCXOIAIIET0 B MUPE, Ha3bIBaeMOM rio0anu3aiue.

C camoro Hayana B TPAKTOBKC MOHHUTOPHHI'A MMPOABUIINCH HCCKOJBKO TOYCK 3pC-
HHA:



- MHorue 3apyOeKHBbIE HCCICIOBATEIH IMpeIaraid OCYIIECTBISATh CUCTEMY He-
MPEPBIBHBIX HAOIOJCHUN OTHOTO MJIM HECKOJbKHX KOMIIOHCHTOB OKPYIKalo- IIeh
Cpeabl C 3aJJaHHOH [ETbI0 U MO CHEIHAIbHO pa3paboTaHHOM MporpamMmme.

- Hpyras Touka 3penus (FO.A. U3pasns, 1977 r.) npennarana noHuMaTh Mo MO-
HUTOPUHIOM TOJBKO TaKyK CHUCTEMY HaOJIIOJEHUM, KOTOpas MO3BOJIAET BbIJIE-
JUTh U3MEHEHUSI COCTOSIHUSA OMochephl MO BIUSHUEM aHTPOIIOT€HHOMN JIesl- Tellb-
HOCTH, T.€. MOHUTOPUHI TOJBKO AHTPONOTE€HHBIX U3MEHEHHM OKpPYKaoIIed MpH-
POIHOU CpEJIBL.

- Ilo mHenuro ewme oxpHoro poccuiickoro wucciuenosarens W.ILI'epacumosa
(1975r.), 0ObekTOM 00IIETO MOHUTOPUHTA Mpeiarajioch CYUTaTh MHOTOKOMIIO-
HEHTHYIO COBOKYIHOCTh HPUPOJHBIX SIBIICHUM, MOABEPKEHHBIX MHOT000pPa3HBIM
€CTEeCTBCHHBIM JMHAMUYECKUM HU3MEHEHUSM M HCIHBITHIBAIOIINX Pa3HOOOpa3HbIE
BO3JICUCTBUS U IPEeOOPa30BAHUS €€ YETOBEKOM.

Ha coBpeMenHoM 3Tamne 3a00Ta 0 COXpaHEHUH MPUPO/IBI 3aKJII0YAETCS HE TOIBKO B
pa3palboTKe U cOOJIIOICHUU 3aKOHOAATENLCTB 00 OXpaHe 3eMJId U €€ HEP, JIECOB U
B0/, aTMOC(EpHOro BO3AyXa, KUBOTHOTO W PACTUTEIHHOIO MHUpPA, HO U B MO3HA-
HUW 3aKOHOMEPHOCTEH MPUYMHHO-CIICICTBEHHBIX CBS3EH MEKIY Pa3TUYHBIMU BHU-
JlaMU 9EJIOBEYECKOUN JCATEITHPHOCTH M M3MECHCHHUSIMHU, TIPOUCXOISAIAMU B TIPUPOI-
HOW cpene.

B nocnegnue necsatuneTust o0LECTBO BCE MIMPE UCHOIB3YET B CBOEH Jesi- TEIbHO-
CTH CBEJIEHHUS O COCTOSSHMM NMPUPOAHON cpenbl. DTa MH(OpMaIMs HyKHa B MOBCE-
JHEBHOM XU3HHU JIIOAECHU, IIPU BEACHUU XO3SMCTBA, B CTPOUTEIILCTBE, IIPU YPE3BBI-
YailHBIX 00CTOATENBCTBAX — ISl OMOBEIIEHHS O HAIBUTAIOIIMXCS OIac- HbIX sIBJIe-
HUSAX Tpupoabl. Ho u3MEHEHUsI B COCTOSHUU OKPYIKAIOLIEW Cpeabl IPOUCXOAAT U
1oJ1 BO3eicTBUEM OHMOC(HEPHBIX MPOLIECCOB, CBA3AHHBIX C JI€sI- TEIBHOCTBIO YEJI0-
Beka. OmpeneneHue BKJIaJa AHTPONOTE€HHBIX W3MEHEHUN NpeCTaBiseT coOoun
crienupuIecKyro 3aaauy.

K HacTosimemy BpeMeHH yKe OoJblIe BEKa BO MHOTMX pPa3BUTBIX CTpaHax MHpa
BEyTCS PETYJISIPHBIE METEOPOIOrHYECKUE, CEUCMOIOTNYEeCKUE, (DEHONI0- THYECKUE
U pyrue HaOJIIOICHHsI, KOTOPbIE MOMOratoT C OOJIbIIEH TOYHOCTHIO MPOTrHO3UPO-
BaTh OyJIyIIee COCTOSIHUE OKPY KaIOUIEel MPUPOTHON CPEIbl.

Ha rtepputopun Poccum BmepBblE KOHTPOJIb 334 COCTOSHUEM IPUPOIAHON CpEbl
CTaa oCymecTBISIThCA B 30-€ I'T. MPOIUIOro CTOJIETHSI Ha HECKOJIBLKUX BOJIHBIX 00b-
€KTax, 1€ ONpelessijioch MUHMMAJIbHOE YHCIO MOJUIFOTAHTOB (TJIABHBIE MOHBI U
ouorennbie 3neMenThl). B 50-x rr.(XX B.) Hauatel pabOTHI MO HAOIIOACHUIO 32 pa-
JMOAKTUBHBIM 3arpsi3HEHUEM IPUPOIHON cpeasl, a ¢ 1963 r. 3a cocTostHUEM aTMO-
chepHoro Bozayxa u BoAHBIX 00bekTOB. C 1963 mo 1972 rr. nuio opraHu3anuoH-
HOE CTAHOBJIEHUE MEPBOro ATana HaOJIOJCHUN 3a 3arpsi3HEHHEM MPUPOJHOMN cpe-
ael. B 1972 r. na 6a3e opranoB ['mapomerciyx0bl, Munzapasa u MuHcenbxo3a u
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psfa Ipyrux 3auHTEPEeCOBAaHHBIX MHHHCTEPCTB M BEIOMCTB Oblla OPraHM30BaHA
o01Ierocy1apCTBEHHAs CiIy*k0a HaOJIOIE€HUSI M KOHTPOJISI 3arpsi3HEHUs PUPOTHON
cpeast (OI'CHK). B crpykrypuom otHomenun OI'CHK coctosina u3 nmoacuctem
HAOIO/ICHUI U KOHTPOJISI 3arpsi3HEHUs] aTMOC(EPHOTO BO3yXa, BOJ CYyIIH, MOpen
¥ OKEaHOB, MOYB, a TaKKe (HOHOBOTO 3arps3HEHUS PA3IUYHBIX Cpel BKIItoUYask OMo-
chepHbIe 3aTIOBETHUKH.

OCHOBHBIM MPUHITUIIOM OpPTaHHU3AIMH HAOIIONCHUHN SBISUIACh UX KOMIUIEKCHOCTD,
KOTOpasi MpeaycMaTpuBalia COTrJIacOBaHHYIO pabOTy BCEX BEJIOMCTB MO OpraHU3a-
UM HAaOJIOACHHWI B MPUPOAHON Cpele, CHHXPOHHOCTh HAOMIOJEHUI M COTiiaco-
BaHHOCTb CPOKOB HX MPOBEICHUS C XapaKTEPHBIMU TUIPOMETEOPOIIO- THUECKUMU
CUTYaIUSIMHU.

HCJII/I U 3a1a94 IKOJOTHYE€CKOT0 MOHMTOPHUHI A

[TonsiTie MOHUTOPUHT (OT JIaT. Monitor — yrnpaBJiIeHUE, CICKEHHE) BOLLIO B HAy4-
HYIO JIUTEPATYPY CPAaBHUTEIBHO HEIABHO — B Hadase 1970-x rr. u nmoapazymeBaeT
CJIeKEHUE 32 KAKUMU-TO OOBEKTAMU UITU SABICHUSMH.

IKOJOTMYEeCKHIT MOHUTOPUHI — 3TO MH(OPMALMOHHAA CUCTEMa HaOIIOACHUI,
OLICHKU U MPOrHO3a U3MEHEHUNM B COCTOSHUU OKPYXKAIOIICH CPEebl, CO3JaHHAs C
LEIbI0 BBIJIEJICHUS AHTPONOTN€HHON COCTABJISIOLIEH 3THUX HM3MEHEHUU Ha (oHe
IIPUPOHBIX MPOLIECCOB.

OcHOBHasI 1eJb JKOJIOTMYECKOTO MOHUTOPHHIA 3aKJIIOYAETCS B CO3JMaHUU WH-
(opMaLlMOHHOM CHCTEMBI, TO3BOJISIONIEH MOMYyYaTh IOCTOBEPHBIE CBEJEHUS O CO-
CTOSIHUM OKpY>KaloUled Cpelbl U €€ M3MEHEHUAX B (PU3NYECKUX U OMOTHYECKUX
KOMITOHEHTaX MO/ ACHCTBUEM E€CTECTBEHHBIX U aHTPOIIOI€HHBIX (PAaKTOPOB.

DKOJIOTMYECKU MOHUTOPHUHT PEIIAET CIACAYIONINE 3aAa4M:

— cOop mepBUYHONW WH(POPMAIMH, €€ HAKOTUICHWE, CHCTeMATH3allus, aHalu3 |
dbopmupoBaHue 0aHKa JaHHBIX;

— 00pabOTKy M MpEICTaBICHUE JNAHHBIX B BUJE Pa3IMYHbIX Ta0JHL, rpaduKoB,
Kapr;

—yCOBEPIIIEHCTBOBAHUE U Pa3padOTKy METOAOB MOJYUYEHUsS] UCXOJHOM HHPOpMa-
[IMU, OIIEHKA TEKYIIEr0 COCTOSIHUSI OKPYIKAIOUIeH Cpe/ibl U MPOrHo3a;

— aHAJIN3 IPUYINH Ha6JIIOI[aCMBIX H BCPOSATHBIX W3MCHCHUU COCTOAHUA,

— OllepaTUBHOE oOecreueHrne HeoOXoauMoi nH(popMalreill Bcex 3aMHTEPECOBaH-
HBIX JIUII.



[ToHATHE MOHWTOPHHTa OXBAaTHIBAET HE TOJIBKO HAOIIOACHHS 3a TOCIEICTBUSMU
X035 HCTBEHHOI'O BO3JICHCTBHSI YEJIOBEKA Ha MPUPOIY, HO U HAOIIOJCHHS 3a ecTe-
CTBEHHBIMU TPUPOJHBIMU SIBICHUSMHU HEOIAronpusTHOTO XapakTepa (HaBOIHE-
HUS, JIECHBIC W CTEIHBIC MOXaphl, 3aCyXH, TalldyHbI, IIyHaMH, cenu u 1p.). Hesza-
BHUCHUMO OT OCOOEHHOCTEW OOBEKTa HAOIIOJEHUS, MPOLecc MOHMTOPHHIA BCEeraa
BKJTIOUYAET B c€0s1 YeThIpe OCHOBHBIX 3Tana:

1) HaOJI0/ICHHE 3a 00BEKTOM MOHUTOPHUHTA;
2) OLICHKY (pakTHUECKOro COCTOSIHUSA 00BbeKTa MOHUTOPHUHTA;
3) 1OporHo3 BO3MOXHBIX HM3MEHEHHUH COCTOSAHHMS OOBEKTa MOHHMTOPHUHIA;
4) OLICHKY MIPOrHO3HOT' O COCTOSTHUS 00BEKTA.

Bﬂarozxapﬂ 9KOJIOIr'M4€CKOMY MOHHUTOPHUHTY CTAHOBUTCS BO3MOKHBIM IIPOTrHO3UPO-
BaHHC U MPCAYHNPCIKACHUC CO3OAI0IMHNUXCA KPUTUICCKUX CI/ITyaI_[I/Iﬁ B Cpcac obura-
HUs 94C€JIOBCKA.

Oxkpyxaroias cpejia 4eloBeKa — MHOTOKOMIIOHEHTHAs U MHOTO(PYHKIIMOHAJIbHAS
cucreMa. MHOXECTBO OOBEKTOB SKOJOTMYECKOI0O MOHUTOPUHTA MOXET ObITh
MIPEICTABIICHO CIEAYIOUMMU IPyIIaMu.

1. ATmMocdepa — Bo3ayiIHas cpeia, METEOpOJOIrMUECKHE MPOLECChl U KIMMAT, I10-
IpaHUYHBIE TPOLIECCHl B MPU3EMHOM CJIO€ U Ha IPAHMIE «OKEeaH- aTMocdepar,
€CTECTBEHHBIE M TEXHOT€HHBIE 3arpsI3HEHUSI BO3AYLIHOr0 0acceiiHa U UX MEePEeHOC.

2. T'mapocdepa — MOBEPXHOCTHBIE BOJbI M BOJHBIE OOBEKTHI, TPYHTOBBIC U MOJ-
3eMHBIE BOJbl, THAPOXUMHUS, TMHAMHUKA BOJIHBIX MAacC, MCTOYHUKHU MUTHEBOU WU
MPOMBINLJIEHHONW BOJIbI, CUCTEMbl CTOYHON U JINBHEBOM KaHAIU3allMU, OUYHUCTHBIC
CUCTEMBbl M COOPYXEHHUS, TUAPOTEXHUUYECKUE M MEJIHUOPAIIMOHHBIE CHUCTEMBI, 3a-
I'PSI3HEHUE BOJHBIX O0OBEKTOB, OCOOCHHO MCTOYHHKOB MUTHEBOM BOJIBI, MEpPe- HOC
3arpsA3HSIONIMX BEMIECTB B BOJHBIX Cpeax.

3. JIutocepa — reonorudyeckre U reoMop(ONIOrH4ecKue XapaKTepUCTUKH TeppH-
TOPUM, TE€OJOTMYECKUE MPUPOIHBIE KOMIUIEKCHI, MPUPOAHBIE MCKONAEMbIE U UX
pa3paboTKa, YaCTUYHO MOYBHI U arpOXUMHUYECKUE XapAKTEPUCTHKHU, OOLIME BOIIPO-
Chbl 36MJIETIOB30BaHHUS, PECYPCHI, UX pa3paboTKa.

4. Tlenocdepa — mouBa, KyJbTUBALMS U PEKYIbTUBALIUSA 3€MENb, BOJHAS U BETPO-
Basg 3pO3MUs MOYB, MECTULUIHOE 3arpsA3HEHUE IMOYB, pa3pylIeHHWE MOYB MOJ BO3-
JEACTBUEM BHECEHHS MHHEPAJbHBIX yJAO0OPEHHN M BOJHBIX MEIMOpPALUA, MOYBBI
CENUTEOHBIX TEPPUTOPHIL.

5. buotra — pacTUTENBHOCTD, KUBOTHBI MUpP, OOUTATENW BOJOEMOB, JECHOE XO-
3SIUCTBO, JIECO3AIIUTHBIE HACAXKIEHUS, 0COO0 OXpaHsIEeMble MPUPOJHBIE TEPPUTO-



pUH, IPUPOTHO-TEPPUTOPHATHHBIC KOMIUIEKCH M JIAHAMA(THI, UX Maynepu3anus
(oOHHUIIIaHKE) U IETPECCHUS.

6. [loarpynmsl ceUTeOHbIX TEPPUTOPHUIM U YPOOIKOCHUCTEM:
— ropoja, MOCeJIKH, IEPEBHU, CUCTEMBI UX oO0ecriedeHus] U (yHKIMOHUPOBAHMS;
— IPOMBIIIJIEHHBIE OOBEKTHI U 30HbI, 30HbI IOOBIYM HCKOMIAEMBIX PECYPCOB;

— OOBEKTHI CEIbCKOXO35IMCTBEHHOI'O MPOM3BOACTBA ((hepMbl, TEXHUUYECKHE CTaH-
11U, TUAPOMETNOPATUBHBIE CUCTEMbI, CUCTEMbl OPOLIEHUs, MPEANPHUATHS MO IIe-
pepadoTKe MPOAYKIMH, 3€pPHOXPAHUIIMILA, PEIIPHUITHS 110 MOJATOTOBKE KOPMOB U
XpaHUJIUIL KOPMOB, CUCTEMbI YTUIM3AaLUH OTXOA0B MPOU3BOJICTBA);

— 00BeKThl MHPPACTPYKTYphbl (aBTOMOOUIIbHBIE, BOJHBIE U BO3IYIIHBIE COOOIIE-
HUS, 3JEKTPUUECKUE YHEPrOCUCTEMBI U TEIJIOBBIE CETH, MPOAYKTOMPO- BOABI, CH-
CTEMBI CBSI3H, THIPOTEXHUYECKUE U THIPOIHEPTETUUECKUE CUCTEMBI, HHKEHEPHBIE
CUCTEMBI U COOPYKEHHUS);

— COLIMAIbHO-3KOHOMUYECKHE (HaKTOPbl (KUIUIIHBIE YCIOBUS, 3aHATOCTb U YCJIO-
BUSI TPyJa, OTJIbIXa U J10CyTa, 00pa30BaHKE, OIIKOIbHBIC YUPEKICHUS, CIIOPTUB-
HO-03/I0POBUTEIIbHASI CUCTEMA, KYJIBTYPHO-IIPOCBETUTENIbCKAS CUCTEMA, 3aKOHO/1a-
TEIbHOE M HOPMAaTHUBHOE OOECleueHHUEe, CHUCTeMa MPABOBOM U IKOHO- MUYECKOU
3aIUTHI);

— OXpaHa 370pOBbs (CAaHUTApUs U TMTHEHA, OXpaHa TPyJla, CAHUTAPHO- MUIEMUO-
JIOTMYECKUHA KOHTPOJIb, BOCCTAHOBJIEHUE TPYJOCIOCOOHOCTH, HEOT- JIOXKHAsI, CKO-
pas U SKCTPEHHAss MEJUIMHCKAas MOMOIIb, MEIUKAMEHTO3HOE O0ec- NeYeHue, ca-
HAaTOPHO-KYPOPTHBIE YUPEKIEHUS, MPOPUIAKTOPUN U peaduInTa- [IMOHHBIE LEH-

TpPBI).

JIto6oe rpymnmnupoBaHre OOBEKTOB HKOJOTMUYECKOIO MOHHUTOPUHIA SIBIISIETCS
ycIIoBHBIM. OpraHu3aiis CUCTEMbI YKOJIOTMYECKOT0 MOHUTOPHHTA, KOTOopasi Obuia
Obl ciocoOHa MPEAOCTaBUTh OOBEKTUBHYIO M JIOCTOBEPHYIO MH(OPMAILUIO O CO-
CTOSIHUM IIPUPOJHOM CPEbl, ABISCTCS OUEHD CII0KHOM 3aJayeH.

Kuaaccuduxanus cucteM MOHUTOPHMHIA

B 3aBUCMMOCTH OT KOHKPETHBIX LieNieH, 3a7a4, 0OObEKTOB HAOJIIOICHHS pa3InyaroT
HECKOJIBKO BHJIOB U KJIACCOB MOHUTOpPHUHIA. CyIIECTBYIOT Pa3IMYHbIE MTOAXOAbI K
KJIacCU(HUKAIMU SKOJIOTMYECKOr0 MOHUTOPHUHIA — IO XapakTepy pelaeMbIxX 3aaad,
10 YPOBHSIM OpPraHM3allMH, [0 MPUPOAHBIM CpelaM, 32 KOTOPbIMU BEyTCsl HaOItO-
J€HUs, IO METO/IaM BEACHUS HAOJIIOICHUM U IpyTHeE.



MoHUTOPUMr
MCTOMHUKOB
BOIENCTEUA

MOHUTOPKHMI
QaxKropon
ROAICUCTRNA

MOHUTOPUHI
COCTORHMA

Buochepn!

Duanveckue

Amvocdepa

[eODMINIECK U MOHKUTODMHI

NcTouHuKn Bo3aencremn

DaKTopPbl BOIAGACTENA

buonoruveckue XnMuseckme
Mpupoansie cpeabl
Oxean MNosepxHoCTL buota
CyUWH C pexamm
¥ O2eDaMn

Buonormeeccmit
MOMMTORMNT

Takum 00pa3oM, 3KOJOrMYECKHI MOHUTOPHUHT BKJIIOYAET Kak reou3snyeckue, TaK
1 OMOJIOTMYECKUE ACTIEKTBI, YTO ONPEENAeT MUPOKUN CIIEKTP METO0B U IPUEMOB
MCCIIEIOBAHNUM, UCIIOJIb3YEMBIX IPH €0 OCYIIECTBICHUU.

Paznmuunbie moaX0/b! K KIaCCU(PUKAITUN IKOJIOTMIECKOTO MOHUTOPHHTA MOXKHO
0000IIEHHO NPEACTaBUTH B ciieayrolieit Tadnuie (tadiu. 1).

Tabmauna 1

Cy1iecTByOMIME MOAXOABI K KJIACCU(PUKAIIMN SKOTOTMUYECKOT0 MOHUTOPUHTA

[ [pyHIMNO Knaccupukanuu

CyuiecTByoIue Uik pa3padbarsiBaeMble CUCTEMBI (TIOACH-
CTEMbI) MOHUTOPHHTA

1. YHuBepcanbHbIe cuC-
TEMBbI

[ T0GanbHBIN MOHUTOPHHT (0a30BBIN, pETHOHATBHBINA, UM-
MaKkTHBIM ypoBHU) HaninoHansHbI MOHUTOpUHT MexHaIu-
OHAJIbHBIA MOHUTOPUHT

2. Peakiis OCHOBHBIX CO-
CTaBJIAIOMUX OMOChepbl

['eor3nuecknii MOHUTOPUHT. bruosornuecknii MOHUTOPUHT
JKOJIOTMYECKUN MOHUTOPHUHT (BKJIIOUYasl BHIILICHA3BAHHbIC)

3. Paznuunsbie cpenbl

MOHHUTOPHHT 3arpsi3HEHUN U U3MEHEHU B atMocdepe, rui-
pocdepe, mouBe, 3arps3HEHUN OUOTHI

4. ®akTOpBl U HCTOYHUKH
BO3/1CHCTBHS

M HrpeMeHTHBI MOHUTOPUHT (PaAOaKTUBHBIX MPOIYK-
TOB, IIIYMOB)
MOHHUTOPUHT UCTOYHUKOB 3arpsi3HEHUS

5. Octpora u rmobanb-
HOCTH TPOOJIEMBI

MoHUTOpUHT 0KeaHa MoHUTOPHUHT 030HOC(hEepsl MOHUTO-

[PUHT T€HETUYECKUI




MOHHUTOPHUHT 10 PUBNYECKUM, XUMHUECKUM, OUOJIOTHYE-
6. MeToipl HAOMIOIEHUNA  |CKAM ITOKA3aTeNsAM
CryTHUKOBBIHN (IUCTAaHIIMOHHBIN) MOHUTOPUHT

7. CUCTEMHBII TTOIXO0 . o
AXOA Meanko-0noIOrHueCKiii MOHUTOPUHT DKOJIOTUISCKUI MO-

HATOPUHI KiimMaTnyecknii MOHUTOPUHT

[Ipennoxena cienyromnas KJiacCu(puKanus IKOJI0rH4eCKOro MOHUTOPHUHTA.
1. ITo HabmoIeHUSIM 32 peakUuen COCTABISIIOIUX OUOChephl:
— OMOJIOrMYEeCKUi MOHUTOPUHT — HAOIIOZEHUS 32 OMOTUYECKON COCTaBISIONICH;

— reo(U3nYeCKUi MOHUTOPUHT — HAOIIOZEHUS 32 A0UOTUYECKUMU COCTABISIOIIH-
MU.

2. MonuTopuHr 1o ¢pakTopam U 00bEKTaM BO3JACHCTBHUSL:
— MOHUTOPUHT PA3JIMYHBIX 3arpsi3HUTENCH (MHTPEIUCHTHBIN);

—MOHHWTOPUHT B Pa3IUYHBIX cpefax (MpU3EeMHBIN CIIo aTMochephl, BEpXHss aT-
Mocdepa, murocdepa, mouBa, BOAbI CYIIH, BOALI MOPEN U OKEAHOB);

— MOHUTOPHWHT WUCTOYHHUKOB 3arps3HEHUsS (TOYCUYHBIC MCTOUYHHUKH — TMPOMBIIIUICH-
HBIC TIPEIMPUATHS, TOUCUHBIC MMEPEABMIKHBIC — TPAHCIIOPT, TUTOIIAA- HBIE — TIOJI,
ropojaa u T.1.);

— MOHUTOPHUHT 00BEKTOB BOBI[GfICTBPIH ()KI/IBBIG OpraHru3Mbl — MOMMYJIAIUN KUBOT-
HBIX, YCJIOBCK U T.II., HCXKUBBIC OOBEKTHI — 3AaHusl, COOPYKCHUA U T.H.).

3. MoHUTOpHUHT TIO MaciITabaM BO3IEUCTBHUS:
—TOYECYHBIM;

—paliOHHBIN;

—pEruoHaJbHbIN;

—T7100aJIbHBII.
4. MOHUTOPUHT IO METOAAM HAOJIIOICHHI:

— U3MEpEeHNe XUMHYECKUX MTOKa3aTeNe;
— u3MepeHue (PU3NIEeCKUX MoKa3aTeen;
— U3MEPEHNE OMOIOrMYECKHUX MOKA3aTeNIEH.

ITo xapakTepy 00001eHNsT HHGOPMAIIUU PA3IMYAIOT CJICAYIOIMINE CUCTEMbl MOHH-
TOpUHTA: TJI00aIbHbIN, (POHOBBINA, pErHOHANBHBIN, JOKaIbHBINA. J[aHHBIA MOAXO0.
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MOJIOKEH B OCHOBY KJIACCHU(PUKALMU CUCTEM MOHUTOPHHIA MO TEPPUTOPHATIBHOMY
NPUHLUTTY:

1. ba3oBblii ((pOHOBBIIT) MOHUTOPUHI TPEICTABIAECT cO00W HAOMIOAEHUE 3a 00-
11eorochepHbIMU TPUPOJIHBIMHU SIBICHUSIMU U MPOLIECCAMU 0€3 HAJOXKEHUSI Ha HUX
PErMOHAJIBHBIX TEXHOTEHHBIX SIBJICHUI C II€JIbI0 MOJNy4eHUs] nHpopmanuu o 6uo-
chepe B 11es10M WU 00 OTAENBHBIX OMOCchepHbIX mporeccax (00 U3MEHEHUH KITU-
Marta, COCTOSHMHM O30HOBOT'O JKpaHa M T.M.). J[aHHBIA BUJ MOHUTOPHHIA OCY-
niecteisiercs nox aruaou [Iporpammel OOH no okpy»karomieit cpesie 1 pa3BUTHIO
(FOHEII) Ha cTaHusX KOMIUIEKCHOTO (DOHOBOIO MOHUTOPUHTA B OMOC(EpHBIX 3a-
noBeAHUKax. Ero uenpro sBisieTcss mojlydeHue AaHHBIX O (POHOBOM (€CTECTBEH-
HOM) COCTOSIHUM OKpPYXaloIllel Cpellbl B AAJIEKOM MIPOIUIOM, 0 TOro, Kak Hayda-
JOCh €€ MHTEHCHBHOE INpeoOpa3oBaHue yenoBeKoM. [ToaTromy 0a30BbIi MOHHUTO-
pUHT BeaeTcsl Ha 0a30BbIX ((POHOBBIX) CTAHLMAX, PACHOJIOKEHHBIX HA 3HAYUTEIIb-
HOM YJIaJIEHUU OT OCHOBHBIX IPOMBIIIJIEHHBIX pailoHOB 3emMiik. MeTtoauka HaOmko-
JI€HUN ¥ 000pyIOBaHHME, YCTAHOBJICHHOE HA ATHX CTAHUUAX, YHU(DHUIIMPOBAHBI B
COOTBETCTBHH C MEXKIYyHApOAHBIMU coriameHussMu. Ha- 3emHbie 0azoBbie (poHO-
BbIE€) CTAHILIMM PAa3MEIIAOTCS HA TEPPUTOPUU OMOCPEPHBIX 3aITOBEJHUKOB — CTPOTO
OXpaHSEMbIX KPYIHBIX YYaCTKOB, MPAaKTUYECKU HE HCHBITHIBAIOIIUX JOKAIbHBIX
BO3JCHUCTBUN YEJIOBEYECKOU NEATEIBHOCTH.

2. I'no0anbHBINE MOHUTOPUHT OXBaTHIBAE€T BCIO Ouochepy 3emiin, HO BKIIIOYAET B
ce0s1 HaOMIOJeHUsl KaK 32 NPHUPOJHBIMHU, TaK U 32 TEXHOI'C€HHBIMU MPOLECCAMH U
ABJICHUSMU M TPOTHO3UPOBAHUE BO3MOXHBIX HEONArOnpHUsTHBIX M3MEHEHUW. B
KaKJ0M cTpaHe I100aIbHbIi MOHUTOPUHT BEAETCS MO CBOEH HALMOHAJIBHOW MPO-
rpamme. B Poccum Bompocamu 1i100anbHOr0 MOHUTOpUHTa 3aHumaetcsi Egunas
rocyJJapCTBEHHAsi cucTemMa 3koyiorudeckoro monutopunra (EI'COM), dbopmupo-
BaHue KoTopoi Havyato B 1993 r. EI'COM mnpusBaHa o0ecrneuynBaTh OpraHbl rocy-
JAPCTBEHHOI'O YIIPABJIEHUsI U IPUPOIOIIOIB30BAHUS COBPEMEHHON U TOCTOBEPHOM
uH(popMael 0 COCTOSHUM NMPHUPOAHON Cpedbl B pa3iMuHbIX pernoHax Poccuu.
Ota uHpopMalys MO3BOJSAET NPUHUMATh B3BEIICHHbIE 1 0OOCHOBAHHBIE PELICHUS
B 00J1aCTH OXpaHbl MPUPOJBLI U 0OECTIEUEHH S IKOJIOTMUECKON 0€30MaCHOCTH.

3. PernoHajibHbIii MOHUTOPHMHI— CJICKEHHUE 32 MPOIECCAMH U SBICHUSMU B TIpe-
JeNiax KaKoro-TO PerruoHa, TJe 3TU MPOIECCHl U SBJICHHUS MOTYT OTIMYATHCSA U 1O
IPUPOTHOMY XapakTepy, U MO aHTPOIIOT€HHBIM BO3JEHCTBUSAM OT 0a30BOro QoHa,
XapaKTEepHOTro JJis Bceil Onocgepsl.

4. JlokaJabHbII MOHMTOPUHI— CJIEKEHHE 334 BO3JAEHCTBUEM KOHKPETHOI'O aHTPO-
MOr€HHOI'0 MCTOYHUKA (MPOBOAMUTCS Ha CPAaBHUTEIBHO HEOOJBLIOW TEppU- TOPUHU
BOJHOr0 OOBEKTa, JECHOI0 MAacCHBa, IOpPOJa, TEPPUTOPUU KPYITHOIO MpPEarpusi-
Tust). UMNakTHbI («TOYEUHBIH») MOHUTOPUHT — Pa3HOBUAHOCTD JIOKAJIBHOTO MO-
HUTOPUHIA, KOTOPBIA OCYIIECTBISETCS B 0COOO ONMACHBIX 30HAX MJIM MECTax HcC-
TOYHUKOB 3arpsI3HCHUS.
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IIpakTuyeckass padora. MOHUTOPUHI M OLECHUBAHUE 3arPSI3HEHHUS aT-
Moc(epHOro Bo3ayxa

Llens paboTbl — 03HAKOMHUTBCS C AJITOPUTMOM MOHUTOPHHIAa aTMOC(HEPHOro
BO3/lyXa Ha MPUMEpE pacyeTa MHTErpajbHbIX MOKa3aTele MHAEKCa 3arps3HEHUs
atmocdepsl (M13A)

MOHHMTOPHUHT U OLIEHUBAaHHE 3arpsA3HEHUS] aTMOCPEPHOrO BO3AyXa

OueHuBaHue ypoBHS 3arpsA3HeHUss aTMoc(ephl MPOBOJAT MyTEM CPABHEHUS
CPEIHHX M MAaKCHUMAaJbHBIX KOHILIEHTPALMW OINpEAENICHHUs 3arpsi3HAIOIIEro Belle-
CTBa C KPUTEPHUSIMHU KayecTBa aTMOC(EpPHOro Bo3AyXa, K KOTOPbIM OTHOCSTCA T'€0-
xumuyeckue (POHOBBIC) U TUTHEHUYECKUE (MPeeabHO JIOMYyCTUMbIE KOHIIEHTpa-
mnu — [11Kc c. , HI[KM,p,) MOKa3aTelH.

[T1K¢.c. — mpeaenbHO JONyCcTUMasi CpeIHECYTOUHAass KOHUEHTPALUS 3arps3-

HAOMICTO BCHICCTBA B BO3AYXC HACCICHHBIX MCECT, MF/M3, KOTOpasa COOTBCTCTBYCT

npobe oToOpaHHOM B TEUEHHE CYTOK M KOTOpasi HE JIOJKHA OKa3bIBATh HA YEJIOBE-
Ka IpSAMOrO WM KOCBEHHOI'O BPEIHOIO BO3JEHUCTBUS IIPU HEOTPAHWUYEHHO MPO-
JIOJDKUTEIILHOM BO3/ICHCTBUM,

HAKwp.p. — OpeaenbHo A0myCcTUMash MakCHMalbHO-pa3oBasi KOHICHTPALHS

3arpA3HAOMICTIO BEIICCTBA B BO3AYXC HACCICHHBIX MCCT, MF/M3, KOTOpast COOTBECT-

CTByeT npode, oroOpaHHoi B TeueHue 20-30 MHHYT, U KOTOpas NP BAbBIXaHUU
BO3/lyXa HE JIOJI’KHA BbI3bIBATh PEPIIEKTOPHBIX PEAKIIMI B OPraHU3Me YeJIOBEKa.

BrinensroT 4 knacca OIacHOCTH BPEIHBIX BEIIECTB: | — Ype3BBIYAliHO OIlac-
HbIE; 2 — ONACHBIE; 3 — YMEPEHHO OINacHbIe; 4 — OTHOCUTEIBHO O€3BPEIHBIE,

JI1s1 cpaBHUTENBHOM OLIEHKU 3arpsi3HEHHOCTU aTMOc(hepbl BPEAHBIMU MPH-
MECAMHU HCIIONB3YIOT MHTErPaIbHBIM OTHOCHUTEIBbHBIN IOKa3aTellb — WHIEKC 3a-
rpasHeHHocTH atMocdepsl (MI3A). D10 — uHTErpanbHblil (CyMMapHbId, 000011IEH-
HbIN, KOMILUIEKCHBIN) CaHUTAPHO-TUTUEHUYECKHUIN TOKa3aTelb 3arps3HEHUs] aTMO-
chepbl, KOTOPBIA MPUMEHSIETCS Il CPABHUTEIBHBIX OIEHOK 3arpsi3HEHUs aTMO-
chepbl C YCTAaHOBJIICHHEM MPUOPUTETHBIX 3arpsA3HUTENEH W UX UCTOUYHHMKOB. WH-
JEKC MPEJCTaBIsET COOON OTHOCUTENIbHBIN MOKA3aTeNb, BETUYHMHA KOTOPOro 3aBU-
CHUT OT CpeJlHel TOJ0BOM KOHIIeHTpaluu BemecTBa B atmocdepe, [1JIK,. BemecTBa
U €ro KJjiacca ONacCHOCTH.

IIpakTyeckasi padoTa 2 MOHNTOPUHT ¥ OLEHUBAHUE 3arPA3HEHNsI M0YB

Lens pabOThl — O3HAKOMUTHCA C AITOPUTMOM MOHUTOPHHIA MOYB HA MPH-
Mepe pacueTa MHTErPAIBHBIX FEOXMMHUYECKUX M TMTMEHUYECKUX IOKa3aTeseu 3a-
I'PSI3HEHUS TTOYBBI

MOHUTOPHHT U OLICHUBAHME 3arpsi3HEHUS IT0YB
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3arpsA3HEHHE NOYB KOJIMYECTBEHHO OLEHMBAIOT IO CyMMAapHBIM ITOKa3aTe-
JIIM JBYX BUJIOB.

IlepBeIil BUI — IOKa3aTelny, XapakKTEpU3YIOLME INeOXUMUYECKUU YpPOBEHb
3arpsi3HEHUS.

Bropoli BHI mOKa3aTelsd, XapaKTEPU3YIOIUN 2u2UeHUYeCKUll YPOBEHDb 3a-
I'PA3HEHUS U PACCUUTHIBAEMBIi 0 popmyiie

IIpakTUyeckas padora
MoOHUTOPVHT U OlIeHNBaHHE 3arpsi3HEHUST BO]]

Llens paboThl — 03HAKOMUTHCS € AITOPUTMOM MOHMTOPHUHIA BOJ HA MpUMe-
pe pacdyeTa UHTErPAJIBHBIX ITOKA3aTEIEN 3arpsA3HEHUS BOJ.

MOHI/ITOpI/IHF N OICHUBAHUC 3arPA3HCHUA BOJ

3arpsi3HeHHE BOJbI BOJJOEMOB OIEHUBAIOT UHACKCOM 3arps3HEHHOCTH BOJIbI
(U3B). 310 — uHTErpasibHBIM (CyMMapHbINA, 00O0OIIEHHBIN) CAaHUTAPHO- TUTHUEHU-
YECKHUI MOoKa3aTeNb 3arps3HEHUs BOJbI, KOTOPBIM MPUMEHSIETCS JJisl CPABHUTEIIb-
HBIX OLIEHOK 3arpsi3HEHUs BOJIbl C YCTAHOBJICHHEM MPUOPUTETHBIX 3arps3HUTENEH
U UX UCTOUYHUKOB. MHAEKC mpeacTaBiisieT cOOOH OTHOCUTEIbHBIN MOKa3aTelb, Be-
JUYMHA KOTOPOro 3aBUCUT OT CpeJHEN roJl0BOM KOHIICHTpAIlMU BELIECTBa B BOJE,
ITJIK BemiecTna.

IIpakTHyeckas padora
IIpo6a, 0TOOpP U MOATrOTOBKA MPOO MPU MOHUTOPUHTE

[lenb pabOTHI — 03HAKOMUTHCSI C OCHOBHBIMH MOHATHUSIMU, MIpaBUIIaMH, 000-
pynoBaHUEM U TPeOOBaHUSIMU MPHU OTOOpE, MOATOTOBKE MPOO pa3HBIX OOBEKTOB,
MaTepHalioB K aHAIU3Y.

IIpo6a, 0TOOp U MOATrOTOBKA MPOO MPU MOHUTOPUHTE

3ajaya KayeCTBEHHO-KOJMYECTBEHHOIO aHalu3a MpU MOHUTOPHUHIrE ((pu3u-
KO- XUMHUYECKOM, OMOJIOTUIECKOM) COCTOUT B OMPEEICHUN COACPKAHHS IEMEH-
Ta, BELIECTBA, )KHUBOT'O OPTaHU3Ma, PA3IUYHOIO OOBEKTa OKPYKAIOMIEH MPUPOTHO-
TEXHOT€HHOH cpenpl. ['1aBHOE TpeboBaHME K aHAIN3y — MOJyYCHHE PE3yJIbTaTOB,
OMM3KUX B UCTUHHOM. DTO BO3MOXKHO MPHU MPABUIHHOM BBITIOJTHEHUH BCEX ONepa-
1ui (3TanoB) aHanuza. JIro0oe aHATUTHYECKOE OMpeAeICHUE BKIIOYAET HTAIbI:
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1) otOOp npoOsI;

2) npoOomoAroToOBKa, KOTOpasi COCTOUT W3 MPEABAPUTEILHON M OKOHYA-
TENbHOW CTaJIuW, HANpUMEpP, CTaJAUMA HW3MEJIbUCHUS, YCPEIHEHHUs, COKpAICHHE
poObl M CTaJMM BCKPBITUA €€, pa3/iesieHns (OYUCTKA) U KOHIIEHTPUPOBAHUS Bellle-
CTBa,

3) aHanmM3 ¢ MOMOIIBIO (PUZNKO-XUMHUYECKOTO, OMOTIOTHIECKOTO UITH IPYTOr0
MeToa (HampuMep, IpU XUMUYECKOM aHaIW3€e M3MEpPEHHE aHAIUTUYECKOTO CHT-
Haja Kak QyHKIUHU COJEp KaHUs B IPOOE ONMpeeIsieMOro KOMIIOHEHTA);

4) cratucTuyeckas o00paboTKa pe3yabTaTOB aHAIU3a.

Kommeke onepauunii Ha 3Tanax ordopa M MOATOTOBKUA MPOOBI Ha3bIBAETCA
ornpoboBanueM. Kaxaplil aTan HeceT B cebe morpemuocTu aHanuza. Oouas (cym-
MapHas) TMOTPENIHOCTh PE3yNbTaTOB aHajh3a paBHA CyMME IOTPEIIHOCTeH Ha
Ka)XJIOM JTalle aHaJIN3a.

[Ipoba — 3TO yacTh HccleaTyeMOro 00bEKTa OKpy:Karoiien cpenbl (BO3AyX,
BOJIa, TIOYBa, PACTEHHE, IOHHBIE OCAJIKU, CHETOBOM MOKPOB, OMOTa U JIp.) WIH Ma-
Tepuana (TMoJIe3HOe UCKOMAeMOe, TEXHOIOTHIECKOE ChIPhE, MPOAYKIHS H JIp.), B3s-
Tas JAJIs aHAJIH3A.

['maBHOE CBOWCTBO MpPOOBI — OBITH MPEIACTABUTEIILHOW (penpe3eHTaTuB-

HOI), T.€. KOT/Ia COCTaBBI MIPOOBI U BCEH MapTUH (CHIPHS, MPOTYKIIUH, TTOYBBI, BOJIBI
U T.JI.) UCCIEyEMOro 00bEeKTa SBISAIOTCS UACHTUYHBIMU. [0 cBoeMy cocTaBy mpo-
OBl MOTYT OBITH OTHOPOAHBIMU U HEOJHOPOAHBIMH, YTO OTPAXKAET PABHOMEPHOCTh
pacmpezieNieHus onpeesieMbIX KOMIIOHEHTOB B 00BbEKTe aHanu3a. B ciydae onHo-
POIHOTO MaTepHala, TAKOro KakK Ta3bl, )KUIKOCTH, OAHOPOJHBIE CMECH TOCTATOYHO
B3SITh B JIIOOOM MECTe MapTUH JII000e KOIMYECTBO MaTepuaia U MPOBECTH aHAJH3.
Bonbias 9acth 00BEKTOB CUIIBHO PAa3IMYaeTCs O CBOCH OJHOPOAHOCTH (TOpPHBIE
MOPO/IbI, TIOJIE3HBIE UCKOMAEMbIE, MPOAYKTBI M OTXOJbI Pa3HBIX MPOU3BOJCTB, BO3-
AyX, IPUPOJIHBIE U CTOYHBIE BOABI, MOYBHI, C.-X. KyJbTypbl, OMOJOTHYECKHE U Me-
OUIMHCKHE OOBEKTHI, MUINA, JEKapcTBa M T.A.). BakHBIMH XapaKTepuUCTHKaMU
npoOBI ABJISIOTCS €€ pa3Mep, CTAOMIBHOCTh, CTOUMOCTb.
CooTBeTCTBHE COCTAaBOB MPOOBI M HCCIEIyeMOro OOBEKTa OIMpEAeseT KaueCTBO
poOkI, KOTOPOE 3aBUCUT OT COCTaBa U TOMOI€HHOCTH 00BEKTA, pa3MEPOB OOBEKTA
1 TIpo0bl, BEIOPAaHHOT'O METoj1a MP0oO00TOOpa, YKciaa OTOOpPaHHBIX TIPOO, pa3ioxke-
HUSl WIN 3arpsi3HEHUs] UX, METO/la MPOOOMOATOTOBKY (TOMOT€HU3AIIHSI, YMEHBIIIE-
HUE pa3Mepa). YCIIOBUS XpaHEHHs] W MpaBHIbHAS MapKUPOBKa MPOO BIMSAIOT Ha
UACHTUYHOCTH OIpeaensieMbIXx cocTaBoB. [Ipoba momxkHa coXpaHSATh CBOWCTBA
00BeKTa, T.€. ObITh IpeacTaBuTeNbHOM. [IoaTOMY OT MpoOooTOOpa OyaeT 3aBUCETh
€€ KaueCTBEHHOE COOTBETCTBUE aHAIN3UPYEMOMY OOBEKTY.

ITo Buny npoOa ObIBaeT:
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1. Toueunas (wnu pazoBasi, €IMHUYHAS, YAaCTHAs) MpoOa — 3TO YacTh 0OBEKTA, Ma-
Tepuasa, KOTOpYr OTOMPAIOT 3a OJUH MPUEM, 32 OJHY ONEPAIMI0 U3 PA3HBIX TOYEK
00BEKTa, MapTUH, CIOEB B ONMpECICHHBI MOMEHT BpeMeHH. OHa XapaKTepu3yeT
KaueCcTBO O00BEKTa, OMpoOyeMOro marepuaia B OJHOM MECTE, BPEMEHU WJIH Ha
OTPEJICICHHOM YPOBHE.

2. 'enepanbHas (Wm 00ObEIMHECHHAS, CYMMapHas, UCXOHAasl, TIEPBUYHAS, HAYaITb-
Has, o01as) npoda — 3T0 00beIMHEHUE HEOOXOIUMOT0 Yucia (n) TOUEUHBIX TPoO.
Omna xapakTepu3yeT JaHHBI 00BEKT, TAPTHIO MaTepHara.

3.IlpomexxyTouHast cpeaHsisi mpoda — 3To mpoda, MoydeHHas: U3 TeHEpaIbHOU My-
TeM ee 00padOTKH METOJaMU JPOOJICHHUS, TIEPEMEILINBAHMS, COKPALLICHUSI.

4. 'oroBas (unM cpenHsis, COKpalleHHas, TOBapHas ) mpoba — 3To oopaboTaHHas,
YMEHBIIIEHHAs 110 Macce TeHepalibHasi mpooa.

5. JJaboparopnas (macnoptHasi, cepTudukaTHasi) mpoda — 3TO KOHEUHAsE TPOMEKY -
TOYHAs, COKpAIIeHHAas TeHepaibHasl, TOTOBas Mpoba, MpenHa3HauyeHHas B Jabopa-
TOpPHUU JIJIsl aHAIIN3A.

6. KontponbHas (apOuTpaxHas, apXuBHasi, pe3epBHas, TyOiHnKaTHas) nmpoda — 3To
nabopatopHas npobda, KOTOPYIO XPaHAT JiJisl MOBTOPHBIX, KOHTPOJIbHBIX aHATU30B.

[IpoGooT60p — 3TO0 Takas mpoueaypa (omepanusi), Mpu KOTOPOA MPOUCXOTUT
OTOOpP [OCTATOYHOrO KOJMYECTBA NPEACTABUTEIHLHOM YaCTH MCCIIENyeMOro
o0bekTa (MaTepualia), COCTaB U CBOMCTBA KOTOPOTr0 MAEHTHYHBI COCTABYy W
CBOMICTBAM 00bEKTa KaK 1eJIOr0. YHHUBEPCAIBHBIX MPABUII, OJMHAKOBO IPUTO]I-
HBIX JUIsSl pa3JIMYHBIX MaTepUaioB U 00bEKTOB HET. Meronbl 0oTOOpa nmpod Bechbma
pa3HOOOpa3HbBI B 3aBUCUMOCTH OT arperaTHOrO COCTOSHUS (Ta3bl, KUIAKOCTH, TBEP-
JIbIC) MaTepualia, Xxapakrepa Marepuayia (KyCKOBOH, CBITYYHH, METAJUIbI, IIAKH,
TEXHOJIOTUYECKHE PACTBOPHI, OTXOJBI, MONYXHUIKHE MaTEPHAIIBI U JAp.), CTCIICHH
€r0 OJHOPOJHOCTH U YMaKOBKH. MeToabl mpoO00TOOpa 3aBUCAT TaKXKE OT 3a/1auu
aHaMM3a, KOTOPasi MOXKET COCTOSATH B ONPECICHUH CPETHETO COMCPNKAHUS OJTHOTO
WM HECKOJBLKUX KOMIIOHCHTOB B 00heMe 00BbEKTa, YCTAHOBIICHUH PACTIpeICTICHUS
KOMITOHEHTOB B TIPOCTPAHCTBE MO TIOBEPXHOCTH, TI0 TIIyOWHE CJI0s, WJIK BO BpeMe-
HU, HAllpUMEpP, B TEXHOJIOTHUECKOM TIPOIECCE, PU BHIOPOCOB Ta30MbLUICBBIX MTOTO-
KoB B atMoc(epy. Permament metoguku mpo6ooTdopa, T.€. KOHKPETHEIE ONepaIiuu
U UX KOJHMYECTBO, 3aBUCHT OT TPEOOBAaHHI MO JTOCTOBEPHOCTH (TOYHOCTH) YCTa-
HOBJICHHSI COCTaBa 00OBEKTA aHANIN3a, a TAK)KE OT BUAA APYTHX UCIBITAHUH, OT TEX-

HOJIOTMYECKHUX, OMOJIornueckux u zp. TpedoBanuil. [Ipu B3sTHH pOOBI 171 Kax-
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JIOTO KOHKPETHOro Marepuaina (Bo3ayX, BOJa, MOUBBI) pa3paOOTaHbl paBUiia Wiu
METOAUKH 0TOOpa mpoObl. OHU BKIIOYAIOT CIOCOO 0TOOpa, BUA MPOOOOTOOPHUKA,
IyOMHY €ro morpy>KeHus, YUcjiIo TOYeK oTOOpa, pasMep nNpod U Ipyrue ycaoBus,
u3noxenubie B coorBercTByronux 'OCTax, TY, P/l u HJI, T.e. ot6op npob mpo-
HU3BOJIMTCS B TOYUHOM cOOTBeTCTBUM ¢ H/I.

Metonuku or6opa npod XapakTepHU3yKTCs CASAYIOIKUMH CBOWCTBAMM.

1. Criocob orGopa MOXKET OBITh — CIIOCOO KBaaparTa, KOrjaa o0ObeKT (MI0YBa, JOHHBIE
OCaJKu, pyJa U Ap.) TEOMETPUUYECKU JENISIT Ha KBaapaThl U MPOOBI OTOMPAIOT IO
yrjilaMm KBaJipaTta, B IIEHTpe ero, no auaroHanu (puc.l); cnocod BeIUEpIBIBAHUS U3
mralensi, OTBajia, KOT/Ia BCIO MOBEPXHOCTh MaTepuana pa30MBAlOT HAa yYacTKU
B3aMMHO TIEPTIICHANKYJISIPHBIMU JTUHUSMH, a YUCIO YYACTKOB OMPEEISIIOT 1O YHC-
ny npo6 (puc.2). B xax0i Touke JIONATOl, COBKOM WJIM IIyIIOM BBIOMPAIOT MOP-
nuo npoosl Ha rayoune 0,5-0,7 m. [Ipu orGope mpod M3 BaroHoB OTOMPAIOT IO
OJTHOM TIpo0€ M3 KaXJ0ro BaroHa mo cxeme (puc.3), rie HOMEp TOYKH COOTBET-
CTBYET HOMEPY BaroHa; crnocod (GppakimoHHOro oToopa, Koraa B npody oTOHparoT
KaXXIYI0 N JonaTy WM COBOK, TJi€ N — KPaTHOCTh OTOMpaeMoil mpoObl, HAIpUMED,
Kaxaas necsitas. BosmoxeH (ppakunoHHBINH OTOOp yepe3 OmpesesieHHbIE MpoMe-
KYTKH BPEMEHU., CIIOCO0 aCTHUPAIMOHHBIA WM BaKyyMHBIH 3aKITIOYAETCS B TIPO-
TATUBAHWUU (ACTIMPAIlMN) WIH MOCTYIUICHUH Ta3a, BO3yXa B MOTJIOTUTEIBHBIC CH-
ctembl. JI1000# crocod oTOopa 0KEeH 00eceuynBaTh CIy4alHOCTh BIOOPKH, KO-
TOpasi MO3BOJUT MOITYYUTh MPEACTABUTEIHHYIO MPOOY.

2. CpexactBa oTOOpa OMPENENIOTCS TPUPOJON 00BEKTa. DTO — JIonaThl, OYTHUIH,
COBKH, pa3HbIe MOTJIOTHTENH, PUIBTPBI, OaTOMETpPHI AJisi 0TOOpa BOABI, JOHHBIX
ocaakoB U T.4. Hampumep, mist oTOOpa ChHITydnx MaTepruaioB MPUMEHSIOT IIyIIHI B
BUJIE METAJTMYECKOT0 Y3KOro kein00a, 3a0CTPEHHOT0 C OJJHOTO KOHIIA ¥ MMEIOIIIe-
ro PYKOATKY Ha Ipyrom KoHiie (puc.4).

3. Buasl otO6opa MOTryT OBITH Pa30BbIMU (IIEPUOAUUYECKUMU, HEPETYISIPHBIMU), CU-
CTEMATHYECKUMU (CEepUilHbIE, PETYISIPHbIE), 30HANBHBIMU (B pa3HBIX MECTaXx), Ce-
30HHBIMH (B pa3HOE BpeMsl), CHHXPOHHBIMH (OZHOBPEMEHHBIMU ).

4. PaGounii miuaH oTOopa, KOTOPBII XapaKTepU3yeT yCJIOoBUsS O0TOOpa MpoObl U MO-
IpoOHO W31araeTcs B MPOTOKOJE (aKTe) OTOOpPA MPOd (CM. B MPWIOKEHUU) U
MOJTUCHIBACTCS UCTIOTHUTEISIMU.

N3 0TOOpaHHBIX B HEOOXOAMMOM KOJIHYECTBE MOUeUHbIX TIPOO COCTABIIAIOT IyTEM
UX YCPEAHEHUS 2eHepaabHyro Ipo0y, XapaKTepU3YIOLLYIO JaHHBIN 00BEKT, HAPTHIO
15



MaTepuaioB U T.4. BecbMa Oomnblas mo Macce ¥ HEOJHOPOIHAS IO COCTaBy T'€HE-
panbHas npobda TpedyeT npeaBapUuTeNbHON MOATOTOBKU MPOOHI.

[IpoGomoaroToBKa — 3TO COBOKYNMHOCTH Omepanuil (3TanoB) pa3feakud Mpoobl
nas aHanusa. llens pazgenku (mpoOOMOArOTOBKU) — M3MEIBYUTh U COKPATUTh
mpo0y 10 OMpPEeNeICHHON MacChl M TPaHYJIOMETPUIECKOTO COCTaBa U B TO K€ Bpe-
MsI COXPAaHUTh B KOHEUHOU Tpode (rabopamopHoli) coaepkaHue BcexX omnpeense-
MBIX KOMITOHEHTOB, PaBHOE COJCPKAHUIO MX KaK B TEHEpPaJIbHOUW Mpode, Tak U BO
BCCH MapTHH aHATU3UPYEMOT0 MaTepHaia.

MCTOI[I/IKa HpO6OHOI[FOTOBKI/I K aHAJIM3Yy BKIIIOYACT CICAYIOIIME DTAIIbI: 14

1. IIpocymuBanue npoObl B YCIOBUAX, YUUTHIBAIOIIUX CBOMCTBA ONpPEAEIISIEMBIX
KOMIIOHEHTOB.

2. N3menbyenne npoObl pa3HbIMU METOJAMM: TPOXOUYEHHE, TPOOJICHHE, BCTPAXU-
BaHUE, PACCEUBAHUE, PACTUPAHKUE C MOMOILBIO Pa3IMYHOrO0 00OpYydOBaHMs (CHTA,
IpOOMIIKH, TPOXOTA, MEJIbHULIBI, CTYIIKH, MUKCEPHI U Ip.).

3. IlepememmBanue npoObl pa3HbIMH CIOCOOAMM: PYHYHOE IMEPEIONayuBaHUE; B
CMECHUTEJISIX; CIOCO0 KOJIbLa-KOHYCa, 3aK/II0YaroIuiics B nepeOpocke MaTepuaa
U3 KOJIbLIA B €r0 LIEHTP; CII0Cco0 MepeKaThIBaHUs MaTepuasa U3 OAHOro yria B Apy-
roii, Harpumep, Ha Oymare, TkaHu, Ope3eHTe; u ap.

4. CokpaueHue npoobl ¢ MOMOIIbI 0COOBIX MPUCITOCOOICHUI-IEIUTENEeH pa3HbIX
KOHCTPYKIMI, WK Py4yHbIM ciocoOoM. CokpallleHHue MpeACTaBISIeT COO0M MO Cy-
mecTBy orbop mpoOsl oT mpoObl. Hanbonee pacnpocTpaHeHHBIM CIOCOOOM CO-
KpauieHus: npo0 SBISIETCS py4YHOU crnocoO KBapTOBaHUs (WJIM KBaJpaTOBAHHUE).
[Tpoby, HackImanHyo0 B Kydy B (popMe KOHYycCa, PaCILTIONIMBAIOT B TUCK paBHOMEp-
HOW TONMIMHBI. J{MCK JEeNST HA YeThIpe PaBHBIX CEKTOpa ABYMsI B3aUMHO TEPIICH-
OUKYJISPHBIMU AHaMeTpamu. /[Ba MPOTHBOMONOXKHBIX CEKTOpa OTOpPACHIBAIOT, a
OCTaBILKECS NEPEMEIINBAIOT U COKPALIAIOT M0 3TOU )Ke CXeMe JJ0 HE0OXOUMO KO-
JUYECTBA. DTOT CIIOCOO MPUMEHSIOT MPU MOATOTOBKE MOYB, PYIbI U Ap. O0BEKTOB.

KoHTpoJibHBIE BOPOCHI

1. HazoBuTE OCHOBHBIE 3TaNbl AHATUTUYECKOTO ONPEICTICHHUS.

2. Yro Takoe onpoOoBaHue?

3. Uto u3 cedst mpeACTaBIsieT CyMMapHasi IOTPEeIIHOCTh PE3YIbTaTOB
u3MepeHus?

4. Yro Takoe npoda?
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5. Ha3oBUTE OCHOBHBIE XapaKTEPUCTUKHU NPoObL. 6. Kakue ObiBatoT BUAbI Ipo0?
7. Yto Takoe nmpobootdoop?

8. Kakue ObiBatoT crnmocoOsl 0T60pa npoo?

9. Ha3oBUTE OCHOBHBIE 3TAMbl METOJIUKU OTOOpa MpoO.

10. Uto yka3bIBaeTCs B akTe 0TOOpa nMpood?

11. Yto Takoe npoOonoaroToBka (pasuenka)?

12. Ha3oBUTE OCHOBHBIE TAIbl METOUKN TPOOOIMOATOTOBKH.

13. OT60p npod Bo3ayxa (rasbl, a3pO30JIH, MbLIb).

14. OT60p npob BOBL.

15. OT60p nMpod MOUBHI U PACTEHUIA.

IIpakTUyeckas padora
MeToapbl aHa/IM3a U CPECTBA KOHTPOJIS 00BEKTOB Cpebl MPU IKOJOTHYECKOM
MOHUTOPHUHTE

Ilens pa®OTBI — 03HAKOMHUTHCS C OCHOBHBIMH METOJIAMH aHAM3a W CPE/I-
CTBaMU KOHTPOJII OOBEKTOB M MX CBOMCTB (MJIM METOJAMH OMPEICICHHS KOMIIO-
HEHTOB — 3JICMEHTOB, BEIIECTB, 0OHEKTOR).

MeToapl aHajiu3a U CPeACTBA KOHTPOJIsI 00HEKTOB Cpebl MPU IKO0JIOTH-
4YeCKOM MOHMTOPUHIe

Ha 3Tane aHanu3a oOBEKTOB Cpeibl MPU OMPEACICHUN B HUX DJIEMEHTOB,
BEIIECTB, OPTAHU3MOB, (PU3HUECKUX CBOMCTB TEJI MPUMCHSIOTCS Pa3TUYHBIC METO-
TIbI aHaTu3a (MJTH METOBI ONPEICTICHUS ).

Meton aHanm3a (WM MeTOJ ONpefesieHNsl) — 3TO Ka4eCTBEHHO- KoJinye-
CTBEHHOe omnpefesienne (MaeHTU(UKaUs) ITeMeHTa, BellleCTBa, 00beKTa, Teja
Mo UX XapakTepPHBbIM, HHANBUAYAJIBHbIM (P3MYECKUM, XUMHYECKNM, (PU3UKO-
XUMHY€CKHUM, OM0JIOTMYECKHUM CBOMCTBAaM.

MHorue cBOMCTBa IJIEMEHTOB, BEIIECTB HCTIOIB3YIOTCS JJISI IOy YCHHSI CUT-
HAJIOB, TI0O KOTOPBIM OTPEACIISIIOT JaHHBIE KOMIIOHEHTHI. Hampumep, aToMbl, Beliie-
CTBa 00JIa/IAf0T CBOMCTBOM IIOTJIONIATh MJIM HCITYCKAaTh M3JyYEHUS C OMpeIelicH-
HBIMH, TOJTBKO UM XapaKTEPHBIE JJIMHBI BOJIH, IO KOTOPHIM TMPOBOISIT Ka4eCTBEH-
HO-KOJTMYECTBEHHBIN aHann3. KauecTBEHHBIN aHAIU3 — 3TO WICHTU(UKAIUS JTaH-
HOT'O 3JIEMEHTA, BEIIECTBA, OOBEKTA MO0 WX XapaKTEPHBIM, WHANBUAYAITHHBIM TPHU-
3HakaM. KonnmdecTBeHHBIH aHAIN3 — 3TO OMpE/IeICHNUE KOJIMYECTBA JIEMEHTA, Be-
ecTBa, 00BEKTa MyTeM U3MEPEHHUsS BEIMYHMHBI CUTHAIA OT COJEPIKaHMsI Ompee-
nsieMoro KoMmoHeHTa. COOTHOIIEHUST MEXKTy COCTABOM M €TI0 CBOWCTBOM YCTaHAB-
JUBAIOT B BUJC KATHMOPOBOYHOTO Tpaduika, Mo KOTOPOMY HAXOSAT HEU3BECTHBIC
KOJIMYECTBA.
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B 3aBucumocTH OT onpeaensieMoro CBOMcTBa 3J€MEHTa, BEIEeCTBA, 00BEKTa
CYIIECTBYIOT (PU3MUECKUE, XUMHUUYECKHE, (PUBHKO-XMMHUYECKHE, OMOXMMHUYECKUE,
Ouonormyeckue MetoAbl aHanuza. Hampumep, K (U3MKO-XMUMHUYECKOMY METONY
OTHOCUTCSl ONpPEJEICHUE HM3ITYUYEHHUs 3JIEMEHTOB, MOJEKYJ, a K OHOJOrHYECKOMY
— METOJI OMNpEeJETICHUsI CEPOBOAOPOIa B BO3AyXE MO M3MEHEHUIO MHTEHCUBHOCTU
CBEUEHUS OaKTepHil.

duznyeckre U PU3NKO-XMMUUYECKUE METO/Ibl aHAJIN3a Ha3bIBAIOTCS €UIe UH-
CTPYMEHTaIbHBIMH, T.K. OHU OCHOBAaHbl HAa MPUMEHEHUU HWHCTPYMEHTOB, MPHUOO-
POB, JUJI1 UBMEPEHUI, KOTOPbIE Ha3bIBAIOT CPEACTBAMU U3MEPEHUN.

['maBHBIMU CBOMCTBaMU METOJOB aHAINM3a, YYUTHIBAEMBIX MPU UX BbIOOpE,
SABJISIFOTCSL.

1. UyBCTBUTENBHOCTH (TIpeaea OOHapyKEHUs, TUANa30H COAEpKAHUS) METO-
Jla — HAMMEHBIIUH CUTHAJ, KOTOPBIM MOKET ObITh MPUHAT JaHHBIM METO/I0M. YUyB-
CTBUTEIBHOCTh METOJIa TEM BBIILIE, YEM MEHBIIE TO KOJIMYECTBO KOMIIOHEHTA, OT
KOTOPOI0 yAaeTcsl NpUHATh CUTHal. OOBIMHO BBIOMPAIOT METOJ, YyBCTBHUTEJb-
HOCTBb KoTOoporo B 10-15 pa3 mpeBslaeT u3mMepsieMble COEPKaHUS IJIEMEHTA, Be-
niecTBa. YyBCTBUTENBHOCTh METOJA MOKHO MOBBICUTh IYTEM KOHILIEHTPUPOBAHUS
1poObl. C 4yBCTBUTENBHOCTBIO CBA3aH TaKOW MapaMeTp Kak Ipenes oOHapyKeHUs
— 3TO HaWMEHbIlIasg KOHILIEHTpalUs, MPU KOTOPOH MCUE3aeT aHAJIMTHYECKHUI CHT-
Hai. Ilpenensl oOHapyX eHUsl 3aBUCAT OT MHOTMX (PAKTOPOB (3JIEMEHTa U €ro Co-
JepKaHus, MpoOONOArOTOBKM), HO OT METO/Ia aHaJIU3a B 3HAYUTEIbHON CTENEHHU.
Hanpumep, npenesnsl onpeaeneHus BEIEeCTB IPYIIbl MOJIUIUKINYECKUX apOMaTHh-
YECKUX YTIIEBOJOPOJOB CHEKTPOPYOTOMETPUUECKUM METOJOM COCTABIISIIOT MOPSIJI-
ka 107, cmextpodmyopecenTHEIM — 107, a HM3KOTEMIEPaTypHODIYOPECIEHTHBIM
- 10",

2. ToyHOCTH METOJA — €0 CIIOCOOHOCTHh 00ECNEYUTh NPSIMOE U crenupuy-
HOE U3MEPEHUE aHATUTHYECKOr0 CUTHAJIA ONPEIETIEMOro KOMIIOHEHTA € XOpoLuen
BOCIIPOM3BOIMMOCTBIO PE3YyJIbTaTOB aHAIU3A.

3. Ilpon3BOaUTENBHOCTh — BO3MOXKHOCTB MPOCTO, OBICTPO, TOYHO MPOBOJUTH
aHaJIu3.

4. ABTOMaTH3aIusl — CaMOYNPAaBIIIEMOCTh aHAIU3A.

5. CroumocTb MeTozaa u ero npudopa.
K pacnpocTpaHeHHBIM METOJ]aM aHaJIU3a U ONPEEICHUS] OTHOCATCS CIAEAYIOIIHE.

dusnyeckue (3HepPreTUYECKHUE)

1. MeToabl uM3MepeHHMsi HIyMa OCHOBAaHbl Ha (PUKCHUPOBAHUU 3BYKOBOI'O
JaBJI€HUS U MpeoOpa30BaHUU 3BYKOBOIO KOJEOAHHUsS BO3AYIIHOM Cpenbl B 3JIEK-
TPUYECKUI CUTHAJI. OcHOBHBIE CPEACTBA  HM3MEPEHUS (mpuGops)
— peBepOepallnoOHHasl U 3ByKOMEpPHAsl Kamepa, IIyMOMepbl, MUKPO(OHBI, aHaIu3a-
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TOpPBbI CHEKTPa, MArHUTOPOHHAS TEXHUKA, PAJUOTEXHUYECKas ammaparypa, aKy-
CTHYECKHE (DUIBTPBI, KOTOPBIE XapaKTEPU3YIOTCS UyBCTBUTEIBHOCTHIO, YACTOTHOMN
3aBUCUMOCTBIO, JUHAMUYECKUM JUANa30HOM, HAlpaBJICHHOCTHIO. /(s u3Mepenus
YPOBHEW I'POMKOCTH IiyMa U cpaBHeHuUU ¢ [IJ[Y mcnonb3yroTcs nrymomepsl pas-
HbIX Mapok («I1lym-1»; BIIIB-0,3; RFT-00014; u ap.), KOTOpbie BKIOYAIOT OJOKHU:
MHMKPO()OH — YCHIIMTENb — KOpPpPeKTUpYIUue (PUiIbTpbl — JeTEKTOP — CTpe-
JO4YHbIM uHAuMKaTop. Psan HJI pernameHTHpYIOT METOABl H3MEpPEHHs LIyma,
Hanpumep, ['OCT 13337. «l1lym. Meronbl u3aMepeHus 1myma Ha CEITUTEOHON Tep-
PUTOPUU U B NMOMEILEHUAX XWIbIX U o0mecTBeHHbIX 3aaHui»; [OCT 17187 «
Hlymomepsbl. OO1IMe TeXHUYECKUE TPEOOBAaHUS U METO/Ibl UCIIBITAHUID U JPYTHE.

2. MeToabl u3MepeHHs1 BUOpALMM OCHOBAHBI HA M3MEPEHHUH IapamMeTpOB
BUOPO-CKOPOCTH, BUOPOYCKOpPEHHMs, aMIUTUTYJA, 4acTOoT U (a3, MepeMenieHuil ¢
MOMOLIBI0 BHUOPOMETPOB, akKceaepoMeTpoB. BuOpousmepurenpHas amnmaparypa
BKJIFOYAET: JATYMKU — MPeoOpa3oBaTEeNl — aHAIU3ATOPbl — KOHTPOJIbHO- U3MEPH-
TeJIbHBbIE U CUTHAJU3UPYIOIINE YCTPOMCTBA — BUOPALIMOHHBIE CTEHABI (MEXaHUYe-
CKH€, TUAPABINYECKUE, ICKTPOJUHAMUYECKHE, MHE303JEKTPUUECKUe U 1ip.). Me-
TOAMKYU u3MepeHus BuOpanuu pernamentupyrores (I'OCT 20844 u np.).

3. Metoppl u3mepenusi UK-u3nydennss ocHoBaHbl Ha mpeoOpa3OBaHUU
TEIJIOBOW 3JIEKTPOMArHMTHOW HEPruM (POTONPUEMHHKAMU C YYBCTBUTEJIbHBIMU
AJIEMEHTAMHU B CUTHAJI, OINpeAeNseMblid 1eTeKTopoM. B 3aBucumocT oT cnocoba
npeoOpazoBanus >Heprun UK-uznydeHuss npueMHUKU ObIBAIOT TEIUIOBBIE (M3Me-
HEHUE TeMIIepaTypbl TEPMOYYBCTBUTEIBHOTO JIEMEHTA B TAKHX MPUOOpax Kak 00-
JIOMETPHI, KaJTOPUMETPHI, TEPMODJIEMEHTHI), (POTOIIEKTpUUECKHe (TIOSIBICHUE
ANEKTPUYECKOr0 TOKA MJIM HANPSIKEHUS B TaKUX MPUOOpax Kak (pOTONpHEeMHUKU
Pa3HbIX KOHCTPYKILIHM, 3JIEKTPOHHO-ONTHYECKUE MTPeoOpa3oBaTeiIu, TEMIOBU30PHI),
JIIOMUHECLEHTHbIE (TIOSBJICHHUE JTIOMUHECHEHINHN). [I71s1 a9pOKOCMUYECKOI0 MOHH-
TOPUHTA COCTOSIHUSL OKpPY KaIoLEH cpe/ibl IUPOKOE MPUMEHEHHE HAIUIA TeIUIOBH-
30pbl B COUYETAHUH C almaparypor BUaAuMoro u Y O-auana3oHos.

4. Metoabl usmepenusi Y ®@-usiiydeHusi OCHOBaHbl Ha peructpauuu Y O-
KBaHTOB pa3HbIMM NpueMHHKaMu Buaumoro u Y® csera. Yamie Bcero 3to ¢oTo-
MaTtepHuasibl Ha ocHOBe cepedpa. [1Inpoko npumMeHsaroTcs: poTodIeKTpUIECKHE PHU-
€MHUKH, UCHONB3YIOIINE sBJIeHUs poTordPeKxTa, HOHM3ALUNH, JIIEKTPOHHOU IMUC-
cuu: ¢potodneMmenTrl (OI), porornexkrponnsie ymHoxurenu (OIY), nonnzanuon-
Hbl€ KaMmepbl, CUYETYUKH (POTOHOB, 3JIEKTPOHHO-ONTHYECKHE MpeodpazoBarenu
(D0I1), dpoTorNneKTpUUECKUE METOJIBI PETUCTPALIMH ONTHYECKOro u3nydeHus. Me-
oAbl n3mepenus napametpoB @OV pernamentuposansl B ['OCT 11612.0; 'OCT
11612.16.
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5. MeToabl u3mMepeHust 3J1eKTPOMArHUTHbIX nojien (OMII) ocHoBaHbI Ha
M3MEPEHUH MOTOKAa SHEPIHH AJIEKTPOMATrHUTHBIX KojeOaHuil. B 3aBucumMocTu ot
TUNA TOJNS (IEKTPOCTATHYECKOE, MarHUTOCTaTUYECKOE, MEPEMEHHOE HHU3KHX,
MPOMBINLJICHHBIX PAUOYacTOT U Jp.) BEIOMpAETCS METOJ] MU3MEPEHUM U TUIl TPHU-
O0opa. B obnactu paaronsMepeHHuil UCHOb3yeTCsd UMITYJIbCHAs TEXHUKA C KOPOT-
KUMM IO JUIUTEIIbHOCTU UMIYJbCaMU. B 3JIeKTpocTaTUKe AJ11 U3MEPEHHUS 3apsI0B
Y TIOTEHLHAJIOB MPOBOJAHUKOB UCIOJB3YIOTCS JIEKTPOMETPHI, aMIEPMETPHI, BOJIb-
TMETPBI, FaIbBAHOMETPHI OCTOSHHOI'O TOKa U Ap. B MarHutrocTaTuke nmocTOSTHHbIE
MarHuTHBIE TIOJIS1 U3MEPSAIOT TPUOOPAMH € TaTYUKAMK XO0JJ1a, MUKPOBHOpOMETpa-
Mu. JlJig aHanu3a NEePEeMEHHBIX CUTHAJIOB MCHOJB3YIOT OCLMILIOrpadbl, 4acTOTO-
MEpBI, CIEKTPOAHAIU3aTOpPbl. It U3MEpPEHUsl DIEKTPUUYECKOW M MArHUTHOU CO-
crapisitouux OMIT ciyxar mpubopst Tuna UOMII — I13-15, 113-16, 113-17, pa-
nap-tectopel — ['K4-14, TK4-3A. B texnuuke CBY npuMeHSIOT MaHOpaMHBIE W3-
Meputenu kodddunnenTa crosiueit BonHbl HanpsbkeHut (KCBH).

6. MeToapl M3MepeHUs1 MOHM3UPYIOIIEr0 M3JIyYeHMs] OCHOBAHbI Ha CIIO-
COOHOCTH 0., [3 -4aCTHII U Y-KBAaHTOB MOHU3MPOBATh MOJIEKYJIbI Ta30B C MOCIEAYIO-
e peructpaiueil 00pas3yromerocs: IeKTpudeckoro Toka. Hanbonee nu3BecTHbIe
npuOopsl — razopaspsiible cueTunku [eiirepa-Mromepa (I1sl 3J€KTPOHOB U OL-
YacTull), CHUHTUUISIIMOHHBIE CYETYUKU (JIJI1 HEUTPOHOB U Y- KBAHTOB), KaMepa
Bunbcona (7151 3apsyKeHHbBIX YaCTHUL).

7. SAnepHo-(pusnyeckue MeTOAbl (PAAMOU30TONHBIN, PAAMOAKTUBHbBIN)
NpeIHAa3HAYEHbl I OINPEACNICHHUsS] PaJAUOAKTHBHBIX 3JIEMEHTOB C IOMOILbIO
o, 3, Y - CHEKTpOMETPUHU HAa MHOTOKaHAJIbHBIX CIIEKTPOMETpaXx.

8. HedATpOHHO-aKTMBALMOHHBIM METOJ TO3BOJISIET ONPENENATh TKEIbIe
METaulbl MyTeM OOJYy4YeHUsT WX HEUTPOHAMH U TMOCIEAYIOUIEro H3MEpEeHUs
YpOBHEW H31yuyeHUsi. MeToa 4yBCTBUTENbHbBIN, aBTOMAaTU3UPOBAaHHAs allapaTypa
COCTOMUT U3 BBICOKO3((HEKTUBHBIX JETEKTOPOB, perucTpupyromux IBM.

Xumnyeckue (MHrpeJUeHTHbIE, BellleCTBEHHbIE)

1. BecoBou1 (rpaBuMeTpUYe€CKUM) MIPEIHAZHAYEH JIJIsl ONPEEICHUS MACChl U MPO-
IIEHTHOT'O COJIEp KaHus dJIEMEHTa, HOHA, BEIlleCTBa MPU MOMOIIY B3BEIIMBAHUS Ha
TEXHUYECKUX WIH aHATUTHYECKUX Becax.

2. TurpumeTpuyecknii (00bEMHBIN) METOJ] OTIUYACTCS OBICTPOTOM, IPOCTOTOM,
TOYHOCTBIO, CYTh KOTOPOT'O 3aKJIIOYAETCS] B U3MEPEHUU OOBEMOB KakK OIpezessie-
MOT'0 BEIlECTBA, TaK U HCIOJIB3YyeMOr0 MPHU OMPEACICHUU peareHTa B CIelHallb-
HBIX TUTPUMETPUYECKUX CTEKIISIHHBIX OropeTkax. MeToj| BKIIOYAeT YEeThIpe IPyIi-
Mbl: KUCJIOTHO-OCHOBHOE TUTPOBAHME PEAKIMU HEWTpaauzanuu. Touky SKBUBa-
JIEHTHOCTU (DUKCUPYIOT MIPU MOMOIIU UHIUKATOPA, KOTOPBIM MEHSET CBOIO OKpac-
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Ky B 3aBUCMMOCTH OT pH cpeabl; MeTOx oca)KaeHMsli OCHOBaH Ha OOpa3oBaHUU
0cajJika, 0 KOTOPOMY OIPEAENIAIOT TOUKY 3KBUBAJIEHTHOCTH; METOJ OKHUCJICHMSI-
BOCCTAHOBJIEHUSI HCIIOIb3YET COOTBETCTBYIOIIME PEAKIIMH MEX]Yy HUCKOMBIM Be-
IIECTBOM M BEILIECTBOM pabouero pactBopa. M3BecTHa Mo10-, XpOMaTo-, EpMaH-
raHaTOMETPHS ISl OTpeAeNICHUs] KATHOHOB U HOHOB; METO/Ibl KOMILIEKCO00pa30-
BaHMsSl ONPEEISAIOT KaTHOHBI M aHHWOHBI, CIOCOOHBIE 0OpPa30BBIBATH MaJIOIHUCCO-
LuMpoBaHHbIe KOMILUIEKChl. Hanpumep, komiuiekcoH III tpuiion b.

3. TecT-meToabl — 3TO 3KCHpPECCHBIE, MPOCTHIC, JICIIEBBIC, JIETKO HCIIOTHUMBIC
npuemMbl OOHAPYKEHHSI U ONpPEJENICHHs BEIIECTB, OOBIYHO HE TPEOYIOIIHE CYIIEe-
CTBEHHOI MOJArOTOBKM MPOOBI, KCIIOJIB30BAHUS CIOKHBIX NMPUOOPOB, CIONKHOTO
nabopaTopHOro 00OpyAOBaHUS M OO0yYE€HHOro mepcoHana. [IpuHIuN ux paboThI
OCHOBAaH Ha MCIOJIb30BAaHUU H3BECTHBIX XUMHUYECKUX PEAKLIHUAd M PEarcHTOB B
yCIOBUAX U B (hopMe, 00eCeurnBaONINX BU3YaJbHbIN U JIETKO U3MepseMbId 3(-
(ekT, yaiie BCero — UBET M HMHTEHCHUBHOCTb OKpAILMBAHMUS OyMarud Wid JIJUHA
OKpAILIEHHON YacTH MHAUKATOPHOU TpyOKu. IIpoCThIM mpruMepoM SIBISIOTCS BCEM
M3BECTHBIE OyMaKKH JUIsl onpeesieHus BenuunHbl pH munu TpyOKu J1s1 BBISIBICHUS
AJIKOT0JIsl B BO3/IyX€, BBIIBIXaEMOM BOJAUTENEM. TeCT-METObI IHIUPOKO MPUMEHSIOT
B KJIMHWYECKOM aHaJlu3e, Npu OOHApPYKEHUU OOEBBIX OTPABISAIOLIMX BELIECTB U
HapKOTHKOB, BPEIHBIX BELIECTB B BO3AyXe paboyeil 30HbI, B MPOMBBIOpOCAX.
Hapsiny ¢ XMMHUYECKUMU TECT-METOAAMH, K KOTOPBIM OTHOCATCS U ()epMEHTHBIE,
CYILLECTBYET OOJIbIlIask IPYyIIa UMMYHOTECTOB, OMOTECTOB, OCHOBAHHBIX Ha MpUMe-
HEHUU JKUBBIX OpPraHU3MOB, MX OPraHoB, TKaHeW. TecT-MeTolbl HCIHONIb3YIOT
OOBIYHO ISl TPEBAPUTENBHON OLEHKH KauyecTBa OOBEKTOB CpPEllbl, OCOOEHHO B
MOJIEBBIX yCIOBUAX. X TOUHOCTh aHanu3a B 2-3 pa3 Xyxke, 4eM METOJI0B, pUMe-
HSIEMBIX B JJAOOPATOPHUH, YTO JOCTATOYHO JIJISl IPEIBAPUTEIBHBIX OLIEHOK.
POu3nKo-XxMMHUYECKHe (MHrpeueHTHbIE, BellleCTBEHHbIE)

1. CnekTpogoTomeTpruyecKue MeTOAbl OCHOBaHbl HA CIOCOOHOCTH BEILECTB MO-
riomaTth Buaumyto, Y@ (yastpaduonetoByro), UK (nudpakpacHyro) yactu criek-
Tpa. MOXeT ObITh METOJ BU3yaJIbHOW KOJOPUMETPHUH, KOTJa MCCIETyeMblid pac-
TBOpP CPAaBHMBAIOT CO CTaHAAPTHOM LIKajnou. Hampumep, omnpeneseHue LBETHOCTH
BOJIBI [0 XPOMAaTO-KOOAJIBTOBOM IIKAJ€ CO CTaHJAPTHBIMH pPAacTBOpaMH. TOUYHBIE
KOJIMYECTBEHHBIEC OIpPEECICHHUs] BO3MOXKHBI Ha MpPUOOpax CHEKTPOPOTOKOIOpPH-
Mmetpax (PIK), cnektpodoToMeTpax mpH MOMOLIU MPEIBAPUTEIIHBHO MOCTPOCHHON
KaJIMOPOBOYHOM  3aBUCUMOCTH B  KOOpAMHATaX  «ONTHUYECKasl IUIOTHOCTh

— KOHLCHTpALUs.
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2. OnTuyecKue JIIOMMHECHEHTHbIE (JIIOMUHECHEHTHbIA, XeMUWIIOMUHECLEHT-
HbIN, KPUOJIOMHWHECIEHTHBbIN), (hJIyopecleHTHbIe, PEeHTreHO(IyopeCceHTHbIN
aHanu3 (P®A) meToapl OCHOBaHBI Ha CIIOCOOHOCTH 3JIEMEHTOB, BEIIECTB U3ITY-
YaTh CIEKTP Pa3HON JJIUHBI BOJIHBI, IO HHTEHCUBHOCTH KOTOPOTO CYAST O KOHIICH-
Tpaluu OnpeesieMblX KOMIIOHEHTOB. M3MepeHus: mpoBoasT Ha crieKTpodryopu-
MeTpax.

3. XpomaTtorpadguyecKui MeTOJ, OCHOBaH Ha IPEIBAPUTEIBLHOM pa3/IeJICHUU Be-
LIECTB IPU IIOMOIIM TOHKOCIOWHOM, KOJOHOYHOW, Ta30BOM, KUJIKOCTHOM, TIa-
30)KUAKOCTHOM, BBICOKO3(P(EeKTHUBHOM xuakocTHOM xpomaTtorpaduu (TCX, KX,
I'X, KX, BOXX) ¢ nocnenytomeid uaeHTUGUKaAIMEeH BbIACICHHOTO BEIIECTBA
pPa3IUUHBIMU (PU3UKO-XUMUYECKUMU MeTonaMu. M3mMepeHus mpoBOJsAT Ha CIEIH-
albHOM 000pYyI0BaHUU —XpomaTorpadax.

4. JaekTpoxummnveckue (moasiporpaduuecKui, NOTEHIUOMETPUIECKHUI, KY-
JIOHO-METPUYECKUM) MeTObl OCHOBaHbI Ha M3MEPEHHE MOTEHIIMala MOHU3AIUU
BEILIECTB, MO BEJIMYMHE KOTOPOro HACHTUGUIUPYIOT BemecTtBa. CyliecTByeT
Oonbiol HAOOp M3MEPUTENBHBIX NMPUOOPOB — mossiporpadbl, KyJIOHOMEpPHI, MO-
TEHIIMOMETPHI.

5. ATOMHO-a0COPOIMOHHBIN U ATOMHO-a/ICOPOLIMOHHBIE METOBI
BBICOKOUYBCTBUTEJIBHBIC JJIsI ONMPEENCHUs] Pa3HbIX 3JIEMEHTOB, OCOOECHHO TsKe-
JBIX METAJUIOB, OCHOBAaHbI HAa CIIOCOOHOCTH BEIECTB M3/IydaTh WM TMOIJIOUIATH
CBeT.

6. XpomaTo-Macc-CieKTPOMETPUYECKUI METO[l OCHOBAaH Ha pa3/IeiCHUU Be-
IIECTB, Pa3pylIEHUU UX HA OCKOJKH C mocieayroliel naentudukanueit. Ominya-
€TCSl BBICOKOM 4YBCTBUTEIBHOCTHIO, MPUMEHSIOTCS TIpu onpeaeneHuu [TAY, nnok-
CHUHOB, XJIOPOPTaHUYECKUX COCTUHEHUHN, BKIIIOYAsl TUOKCUHBI, OMOMOIEKYI.
buoxumuueckue, 6MOIOrNYECKHE

1. ®epMeHTaTHBHBIE U UMMYHOXUMUYECKHE METOJbI OCHOBAaHbI Ha MPOBEACHUH
OMOXMMHUYECKUX peaKkUui, 00Jalal0T BBICOKOW YYBCTBUTEIBHOCTHIO, MPOCTOTOM,
cnenuuyHOCThIO. Hanmpumep, u3BecTeH MeToi onpeneieHus (EeHONOB C MOMO-
b0 (pepMeHTa nepokcuaasbl. IMMyHOXUMHUYECKHE METOABl OCHOBAHBI HA MONY-
YEHUH aHTHUTEJ Ha ONPEEICHHbIE BHICOKOTOKCUYHBIE 3arPsI3HUTENN.

2. buosornyeckue MeETOAbl 3aKIIOYAIOTCA B KOHTPOJIE PEAKUUH OMOCHCTEMBI
(kneTka, rTUAPOOMOHTHI, PACTEHHUS], )KUBOTHBIE) HA ONpeaeseMblii KOMIOHEHT. 13-
BECTHBI METO/IbI:

buonHaukanus — MeTosl OUEHKH a0MOTUYECKUX U OMOTUYECKHX (DAKTOPOB Cpeiabl
OOUTaHUS MPU TOMOIIH OMOOOBEKTOB U MX cUCTeM. (J1aT. indicare — yKa3bIBaTh).
Opranu3mel, MONYyJALMM WM UX COOOIIECTBA, CBOMCTBA M (YHKIHH KOTOPBIX
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KOPPETUPYIOT C ONpPEACICHHBIMU (PAKTOpaMH CPeJibl U MOTYT MPUMEHATHCS AJI UX
OLIEHKH HA3bIBAIOTCS OMOMHAMKATOPAMU WJIM OUOMOHUTOPAMM.

buorectupoBaHre — METOJ] AKTUBHOI'O MOHUTOPUHTIA Cpebl OOUTAaHUS MPU MOMO-
11 TECT-00bEKTOB B UICKYCCTBEHHBIX, Ja00OPATOPHBIX yCIOBUAX.

TecT-00beKThl — dKUBbIE OPTaHU3MBbI MJIM UX COOOLIECTBA, BbIIEJIEHHBIE B Jabopa-
TOPHBIE KYJBTYpBI, 10 PEAKIHUSIM KOTOPBIX MOITYYal0T UHTETPAIbHYIO OLEHKY TOK-
CUYHOCTU OOBEKTOB OKpyXKaroleh cpeabl. buoTecTMpoBaHHE ONOJHSAET aHaJu-
TUYECKUE U aNIapaTypHbIE METO/Ibl MOHUTOPUHTA IPUPOIHOM CpeIbl KAUECTBEHHO
HOBBIMHM OMOJIOTMYECKUMU MOKA3aTENsIMHU, T.K. PE3yJbTaThl ONpeaesIeHNs KOHLIEH-
TpalM TOKCUKAHTOB MMEIOT OTHOCHUTENIbHYIO IIEHHOCTh. BaXkHbl HE ypOBHU 3a-
IPA3HEHUS, a BbI3bIBAEMbIE MU OHOIOrH4YeCcKUe 3P (PEKTHI.

DKOTOKCUKOJIOTHSI — HOBBIA METOJI OMOJIOTMYECKOr0 MOHUTOPHUHTA, HaIlpaBicH-
HbIIl Ha YCTAHOBJICHHE MOPOrOBbIX 3(P(HEKTOB TOKCUUYECKOTO BO3JCHCTBUSI B CH-
CTeMaX «TOKCUKAHT — KHUBOW OpPraHU3M», «J03a — OTBETHAsl PEaKIHs», «TOKCH-
KaHT — SKOCHUCTEMAay C LIETbI0 IPOBEACHUS MPUPOAOOXPAHHBIX MEP U 00ecTIeUeHUs
AKOJIOTMYECKOM Oe3onmacHocTH. ['1aBHAs 3aa4a IKOTOKCUKOJIOTMU — ONpeIeICHUe
71036l BPETHOTO BEIECTBA, CIOCOOHOI'0 HAHECTH BPE/l dKUBBIM CHCTEMAaM.
MonuTtopuHr O6MopasHoOOpa3us — cucTeMa HaOJIOJACHUN 3a COCTOSHUEM >KHUBBIX
OpraHu3MoB (’KUBOTHBIE, PACTEHUSI, MUKPOOPTAaHU3MBbI) C LIETBIO CIICKEHHS 32 CO-
CTOSI-HUEM OMOTHI B MPUPOJHO-TEXHOTEHHBIX KOMIUIeKcax. O0bekTaMmu Ouopa3Ho-
o0pa3us SIBISIOTCS BUBI, COOOIIECTBA, MOMYJISIIUH, YKOCUCTEMBI, JIAaHAA(T, pea-
KM€ BUIIBI U cooliecTBa. bruopaznooOpasue onpenensercs Ha FTeHETUYECKOM, BH-
JI0OBOM, 3KOCHUCTEMHOM YPOBHSX JIJIi BUAOB (DOHOBBIX, MHIAMKATOPHBIX, PEIKHX.
DOHOBBIMHU TEPPUTOPUSIMHU CIYKAT 0COOOOXpaHsieMble OMOoCcPEepHbIC 3aTTOBETHUKU
(B3).

MeToap! U cpeacTBa KOHTPOJISA 00BEKTOB Cpefbl

Jlist monyyeHus: 00beKTUBHON MH(POPMALIMU O COCTOSHUM U 00 YpOBHE 3arpsizHe-
HUSL Pa3IMYHBIX OOBEKTOB OKpYXarouleld cpeabl HEeOoOXOIMMO pacroyiaraTh
HaJ&XKHBIMU CpPEACTBAMU M MeToJaMu KoHTpois. I[loBeiienune sd@exktuBHOCTH
KOHTPOJISl 38 COCTOSTHUEM MPUPOJHOM Cpesibl MOKET ObITh JOCTUTHYTO MOBBIILIEHH-
€M MPOU3BOJUTEIBHOCTH, ONIEPATUBHOCTU U PETYJSIPHOCTA M3MEPEHUH, yBelnye-
HUEM MAaCIITa0OHOCTH OXBaTa OJHOBPEMEHHBIM KOHTPOJIEM; aBTOMATU3aLUEN U OIl-
TUMU3AIMEN TEXHUYECKUX CPEICTB KOHTPOJISI M Camoro Impoliecca.

CpencTBa 3KOJOrMYECKOr0 HAOMIOACHUS M KOHTPOJI MOAPA3NENsAlOTCS Ha KOH-
TaKTHbIE, HCKOHTAKTHbIC (IMCTAHIMOHHbIE), OMOIOTUUECKUE, & KOHTPOIUPYEMbIC
noKasareau — Ha (yHKUHOHAJIbHbIE (IPOJYKTUBHOCTh, OLIEHKa KPYroBOpOTa Be-
IIECTB U Jp.) U CTPYKTYpHbIE (a0COMIOTHBIE WM OTHOCUTEIbHBIE 3HAYECHUS (PU3H-
YECKUX, XUMUYECKUX WM OMOJOTMYECKUX MapaMeTpOB — KOHLEHTpaIUs 3arpss-

HAIONIETO BEIIeCTBa, KOAPPUIIMEHT CyMMapHOT0 3arps3HEHUs! U JIp.).
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1. KoHTakTHBIE METOABI KOHTPOJIS

KoHTakTHBIE METOABI KOHTPOJSI COCTOSIHUSI OOBEKTOB CPEAbl MPECTABICHbI
KaK KJIACCUYECKUMHU METOJaMU XMMHUUYECKOIo aHalii3a, TaKk U COBPEMEHHBIMU Me-
TOAaMU MHCTPYMEHTAIBHOIO aHaiau3a. MeToasl KiacCupUUUpPYyIOT HA (huduueckue
(PEHTTEeHOCTIEKTPAIbHBIN aHaln3, MAacC-CIIEKTPOMETPHUS, MarHUTHAsE CHEKTPOCKO-
nus), uauxo-xumuieckue (CIEKTpagbHbIE, DJIEKTPOXUMUUECKUE, XpoMaTorpadu-
YECKHE), Xumuieckue (rpaBUMETPUUECKUE, THTPUMETPUUECKUE).

Haubonee mpumeHsiemMble CHEKTpalIbHbIE, XpOMaTOrpapuyeckue, 3JIEKTPO-
XUMUYECKUE METO/bl aHAIN3a 00BbEKTOB CPEIbI.

CnexkTpaiabHble METOJbl aHAIW3a BKIIOYAIOT ATOMHYI0 M MOJICKYJISIPHYIO
CIEKTPOCKOIMUIO, KOTOPhIE MHOTOYHUCIEHHBI. M3 HHMX HauOoiblee MpUMEHEHHUE
UMEIOT — (poToMeTpusi, JTIOMUHECIEHIIUS, PaguOBOJIHOBAs crekTpockomnus, K-,
Y®- crekTpoCcKonusi, PpEHTTE€HOCIIEKTPAIbHbIM, SMUCCUOHHBIN U JIP. METOJbI aHa-
nu3a.

Xpomatorpaguyeckue METOAbl U CPEACTBA H3MEPEHHs JCNSITCS Ha JBE
IPYIIbl — COOTBETCTBEHHO C MOABWXKHBIMU (ha3zaMu ra3 U *KUJIKOCThb. B kauecTBe
JNETEKTPOB  HCHOJB3YIOTCS  (OTOMETpUs,  JIOMUHECLUEHIUS,  IJIAMEHHO-
MOHU3AIMOHHBIE JeTeKTOpbl. K MaHHBIM MeTo/laM OTHOCUTCS YyBCTBUTEJIbHAs
XpOMaTo- MacCCHEKTPOCKOIIHUS.

DNEKTPOXUMUUYECKUE METOMbI JICNATCS Ha METO/bl, OCHOBaHHBIE HA MPOTE-
KaHUU U 0€3 MPOTEKAHUsS JICKTPOJHBIX PEaKiuil. ITO — NOTCHIIMOMETPUS, dIIEK-
TPOXUMMUSI, KyJJOHOMETPUS U JIP.

O} heKTUBHOCTH JTHOOOT0 METO/Ia HAOIIOACHUN U KOHTPOJIS 32 COCTOSSHHUEM
00BEKTOB OKPY>KAIOIEH CpeJibl OLICHUBAETCSI COBOKYITHOCTBIO MTOKa3aTeeH:

* CEJICKTUBHOCTBIO U TOYHOCTBIO OMPE/ICICHUS;

* BOCHPOU3BOAUMOCTBIO MTOJIy4aE€MbIX Pe3yJIbTaTOB;

* YyBCTBUTEIBHOCTHIO OMPEJICIICHHUS;

* npesiesiaMu OOHApYKEHUS AJIEeMEHTa (BEIIECTBA);

* SKCIIPECCHOCTHIO aHaAJU3a.

OcHOBHBIM TpeOOBaHHEM K BHIOPAHHOMY METOJY SIBJISIETCS €ro MpUMEHU-
MOCTh B IIMPOKOM HWHTEpPBAJIE€ KOHLEHTPALMI 3JIEMEHTOB (BEILIECTB), BKIIOYAIO-
IIUX KaK CJEJOBbIE KOJIMYECTBA, B HE3ArPsA3HEHHBIX 00bEKTaX (DOHOBBIX PAaliOHOB,
TaK U BBICOKME 3HAYEHUS KOHLIEHTPALMNA B pAOHAX TEXHUUECKOTO BO3/IEMCTBUS.

2. I[I/ICTaHL[I/IOHHBIG MCTO/Ibl KOHTPOJIA

KoHTakTHbIE METO/bI HAOIIOACHUN U KOHTPOJS 32 COCTOSHHEM MPUPOTIHON
Cpe/bl IOMOJIHSIOTCSI HEKOHTAKTHBIMU (JIUCTAHIIMOHHBIMU), OCHOBAHHBIMU HA WC-
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MOJIb30BAaHUH JIBYX CBOMCTB 30HAMPYIOLIUX MOJIEH (3JIEKTPOMArHUTHBIX, aKy- CTH-
YECKUX, IPaBUTAMOHHBIX): OCYIIECTBISITh B3AUMOIEHCTBUSA C KOHTPOJIUPYEMBIM
O0BEKTOM M MEPEHOCUTH MOJYUYECHHYI0 MH(OpPMAIMIO K JATYMKY. 3OHIUPYIOIINE
noJisi 00JaJarT MHUPOKUM HabOpOM MH(POPMATUBHBIX NPU3HAKOB U PazHOOOpa3u-
eM 3(p(}eKTOB B3aMMOJEHUCTBHS C BEIIECTBOM O0BEKTa KOHTpoOJsA. I[IpuHUUMIIBI
(GYHKUMOHUPOBAHUS CPEACTB HEKOHTAKTHOIO KOHTPOJIS YCJIOBHO MOAPA3AEISIIOT
Ha MacCHBHbIE M aKTUBHbIE. B mepBOM cilydae OCyHIECTBISIETCS MPUEM 30HIUPY-
OLLETO MOJIs, UCXOIAILIEro OT CaMoro 00bEKTa KOHTPOJIS, BO BTOPOM MPOU3BOIUT-
Csl IPUEM OTPAXKEHHBIX, MPOLIEAIINX UM MIEPEU3TYUYECHHBIX 30HAUPYIOLIUX TOJEH,
CO3/IaHHBIX UICTOYHUKOM.

HekoHTakTHBIE METObI HAOIIOAEHUS U KOHTPOJIS MPEACTABICHBI IBYMs OC-
HOBHBIMU TPYIIIAaMU METOMOB: apoKocmuueckumu u zeogpuauveckumu. OCHOB-
HBIMH BHJIAMH a3pPOKOCMHYECKUX METOAOB HCCIEAOBAHMS SIBISIIOTCA ONTHYECKas
(doTtochéMKa, TENEeBU3UOHHAs, MH(pPaKpacHas, paguoTeIioBas, paguoOKalloH-
Has, pajapHas ¥ MHOTIO30HajibHAsA CbhEMKA. HEKOHTaKTHBIN KOHTPOIb aTMOC(EpPHI
OCYIIECTBIISIETCS C MOMOIIBIO PaIUOAKYCTHUECKUX U JIMJIAPHBIX MeTO/10B. BHauane
PaZAMOBOIHBI OB MCIOJB30BAHBI ISl aHATIM3a COCTOSHMS HOHOC(EpHI (IO OTpa-
KEHUIO U MPETOMIICHUIO BOJIH), 3aT€EM CAHTUMETPOBBIE BOJIHBI TPUMEHWIIH JJIs1 UC-
CJIeIOBaHUS OCA/IKOB, 00JaKOB, TypOylaeHTHOCTU aTMocdephl. O0IacTh UCTIONB30-
BaHUSA PaJMOAKYyCTUYECKHX METOJOB OrPAHMYEHA CPABHUTEIBHO JIOKAJIBbHBIMU
o0bEMaMu BO3IYIIHOM cpeabl (0KOIO 1-2 KM B paguyce) U JOMyCKaeT uX (PyHK-
LIMOHUPOBAHUE B HA3€MHBIX YCIOBUSAX M Ha OOpTY BO3AYWIHBIX Cyd0B. OqHON U3
MPUYMH TMOSBICHUS OTPAXEHHOTO aKyCTHYECKOIrO CUTHAJA SIBJISIOTCS MEJIKOMAc-
mTaOHbIE TEMIEPATYPHbIE HEOJHOPOJHOCTH, YTO MO3BOJSET KOHTPOJIHMPOBATH
TeMIIepaTypHbIE U3MEHEHUs, TPO(UIU CKOPOCTU BETPA, BEPXHIOIO IPAHMILY TyMa-
Ha.

[TpyHIMO TUAAPHOro (JAa3epHOr0) 30HAMPOBAHUS 3AKIIOYAETCS B TOM, UTO
Ja3epHBIM Jy4 pacceuBaeTcsl MOJEKYJIaMH, YaCTULAMU, HEOJHOPOAHOCTAMH BO3-
JyXa; MOIJIOIIAETCs, U3MEHSIET CBOK YacTOTy, (pOopMy UMIyJIbca, B Pe3yJIbTaTe ye-
ro BO3HUKAET (PIIOOPECUEHLHs], KOTOpas IMO3BOJISET KaYECTBEHHO WJIM KOJIHYe-
CTBEHHO CYJIUTh O TaKUX NapamMeTpax BO3AYLIHOW Cpeibl, KaK JaBJ€HHUE, IUIOT-
HOCTb, TEMIIEpPaTypa, BIAKHOCTb, KOHIEHTPALMs ra3oB, a’po30Jiei, mapameTpbl
BeTpa. [IpeumyiecTBo JIMJapHOrO 30HAUPOBAHMS 3aKIIOYAETCS B MOHOXPOMATHY-
HOCTH, KOT€PEHTHOCTH U BO3MOKHOCTU U3MEHSTh CIEKTP, YTO MO3BOJISET U30Mpa-
TEJIbHO KOHTPOJIUPOBATH OTJIEIbHBIE MapaMeTPbl BO3AYIIHOM cpenbl. [1aBHbIN He-
JOCTaTOK — OIPaHUYEHHOCTh MOTOJKA 30HAUPOBaHUSA aTMochepbl ¢ 3eMiau BIus-
HUEeM 00s1ak0B. OCHOBHBIMM METO/IAMH HEKOHTAKTHOI'O KOHTPOJISI PUPOJHBIX BOJ
ABJIAIOTCS PAAUOSIPKOCTHOM, PaAUOIOKAlMOHHBIA, (IroopecueHTHbI. Panuosp-

KOCTHOM METOJI HUCIIOJB3YCT AUAIlla30H 30HAHUPYIOIINX BOJH OT BUAUMOI'O A0 MCT-
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POBOrO JIi OJZHOBPEMEHHOI'0O KOHTPOJIS BOJHEHUS, TEMIIEPATYpPbl U COJEHOCTH.
PannonokaliMOHHBIN (aKTUBHBIM) METO 3aKI0YaeTcsl B IpuéMe U 00paboTke (aM-
TUTUTYTHOU, JHEPreTUYECKOM, 4YacTOTHOM, (Hha30BOM, MONSIPU3ALMOHHON, MPO-
CTPaHCTBEHHO-BPEMEHHOM) CUTHajla, OTPaXEHHOTO OT B3BOJIHOBAHHOMN MOBEPXHO-
CTH. /[7s IMCTaHLMOHHOrO KOHTPOJS MapaMeTpoB HEPTSHOIO 3arpsi3HEHUs BOJ-
HOU cpeapl (MJI0Ia b MOKPBITUS, TOIIINHA, TPUMEPHBIA XUMUYECKHI COCTAB) UC-
MOJIb3YETCSl JIA3EpHBIA OTpa)kKaTeIbHBIN, JTA3€pHBIN (IHOOPECLEHTHBIA METOAbl U
(dororpadgupoBaHue B NOAIPU30BAHHOM cBeTe. DIHOOPECHEHTHBII METOA OCHOBAaH
Ha MOrJIOEHNH ONTUYECKUX BOJIH HEPTHIO U PA3IMYMU CIEKTPOB CBEUEHUS JIET-
KUX U TOKENBIX Ppakuuii HePpTu. ONTHUMaIbHBIA BBIOOpP JUIMHBI BO30Y KIaromen
BOJIHBI MTO3BOJIIET IO aMIUIUTYJE€ U (hOpME CIIEKTPOB (PIIHOOPECLICHIINHY UAECHTU(U-
LMPOBATH THUIBI HE()TEPOTYKTOB.

['eousnueckrne METOabl HUCCIAEAOBAHUM NMPUMEHSAIOTCS Il U3YyYEHHs CO-
CTaBa, CTPOCHMS M COCTOSIHUS MAaCCHBOB F'OPHBIX MOPOJ, B IPEAEIaX KOTOPBIX MO-
I'yT pa3BUBATbCA TE WM WHBIE OIACHBIE T'€OJOTMYECKHEe mpoueccshl. K HUM OTHO-
CATCS: MAarHUTOPA3BEAKA, DJIEKTPOpa3BeKa, TEPMOpPA3BEKa, BU3yalbHasi CbEMKA
(poto-, Tene-), sinepHas reopusrka, CEICMUUYECKUE U T€0AKYCTUYECKHE U JPYTHE
METO/BI.

B nporpammy Ha3eMHBIX UHCTPYMEHTAJIbHbBIX T€O(PU3NUECKUX HAOIIOICHHM
B CHCTEME MOHUTOPHUHTIA BKIIFOYAIOTCS:

* paiioHBI pa3MEIIEeHUs TOPOroCTOSIINX, OTBETCTBEHHBIX U 0CO00 OMacHBIX
O00BEKTOB MPOMBILIIEHHOI'0 U IPa’KIaHCKOT0 CTPOUTENIbCTBA;

* MIPOMBILUICHHBIE 30HBI, B KOTOPBIX BEAETCS J00bIYA MOJE3HBIX MCKOIAe-
MBIX, OTKAauKa (3aKayka) MOA3EMHBIX BOJ, PaccojioB (IIPOMBILIUICHHBIX CTOKOB),
MECTa CKJIaAUPOBAaHUSA OTXOI0B U T.II.

* TEPPUTOPUH, 3aHTHIE TOIUIMBHO-IHEPIETUYECKUMU KOMIUIEKCAMM;

* TEPPUTOPUH C MYJIBIAMHU OCENAHUSA 36MHON TOBEPXHOCTH;

* TEPPUTOPUU 3AHATHIE IPOMBIIIJIEHHBIMHU MPEANPUATUIMH, HAa KOTOPBIX
BBINIOJIHSAIOTCS MPELU3MOHHBIE PabOThI B Pa3IMYHBIX c(epax MPOU3BOJCTBEHHOU
NEATEIIbHOCTH;

* TEPPUTOPUHU C HEOJArONPHUATHON M HANPSIKEHHOM SKOJIOrMYECKOl obcTa-
HOBKOM;

* TEPPUTOPUU PACITOIOKEHUS YHUKAIBHBIX APXUTEKTYPHBIX COOPYKEHHUU U
HUCTOPUYECKHUX MTAMSITHUKOB.

OCHOBHBIM BHJIOM HEIOCPEACTBEHHOIO M3yYE€HHS! ONACHBIX T'€OJOTMYECKUX
IIPOLIECCOB U SABJICHUN SBIACTCS KOMIUIEKCHASL UHMCEHEPHO-2€0N02UUECKAsL COEMKA
(UT'C). Meronuka komrmuiekcHod MI'C k HacTosilieMy BpeMEHU JOCTATOYHO XO-
powo orpaborana. Ceiluac mpakTuuecku Bcsi Teppuropust Poccuiickoit denepannu

MOKpPBITA FOCYAAPCTBEHHOM cpegHemMacmTabHol chémkoi (1 : 200 000; 1 : 100 000
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u B page caydaeB 1 : 50 000). Metoabl nmoay4eHus: HHKEHEPHO-T'€OIOrMYeCKON
uH(pOpMAaIH B X0JI€ CbEMKH XOPOLIO pa3padoTaHbl U BKIIOYAIOT B CE0sI KOMIUIEKC
MOATOTOBUTEIBHBIX, MOJIEBBIX, JJabopaTopHbIX uccnenoBanuii. B xoge UI'C none-
BOE€ M3yuyeHue Oa3upyercs Ha TPAJAMLMOHHBIX MaplHIpyTax I'€OJOrH4eCKUX, TOMO-
rpado-reofe3nyecKux M JaHAMA(QTHO-UHANKAUMOHHBIX HCCIEIOBAaHUIX, TOPHO-
MPOXOAYECKUX U OYPOBBIX Pa3BeOYHBIX paboTax, MOJIEBOM ONMPOOOBAHUU TOPHBIX
MIOPOJ, TMHAMUYECKOM M CTaTUYECKOM 30HAUPOBAHUM U T.JA. B 3TOT KOMIUIEKC pa-
00T BKJIFOYAIOTCS U CIELHUATIbHBIE a3POKOCMHUYECKHE, reopu3nIecKue, MaTeMaTu-
YeCKue, reoJIe3nYECKHUe, TUAPOreoIorndeckue HadaoaeHusl.

C 1990-x rr. B Poccun npoBOAUIIMCH OpraHU3AIMOHHBIE pa0OThl B 00J1aCTH
HKOJIOTMYECKOr0 MOHUTOPUHTA C UCIIOJIB30BAHUEM KOCMUYECKUX CPEICTB, a TAKKE
(opMupoBaHusi UHPPACTPYKTYpbl PETHOHANBHBIX LIEHTPOB cOOpa M mpuéma Koc-
Muyeckor nHpopmanuu. B Poccun cyniecTByeT HECKOJIBKO KOCMUUYECKUX CUCTEM
JUCTAaHIIMOHHOI'O 30HAMPOBaHUsA TeppuTopun Poccuu, mpuMeHUMBIX 1J1s1 HaOJIkO-
JIEHUW 32 Pa3BUTHEM OMACHBIX NMPUPOIHBIX MPOLECCOB U SABJICHUM. OCHOBHBIMH H
HauOoJsiee JOCTYMHBIMU JJisl ucnonb3oBaHus B EI'COM 13 HUX SBISIIOTCS] CUCTEMBbI
JVCTaHIIMOHHOI O 30HAMpoBaHus «Meteop», «Okean», «Pecypce- O», «Pecypc-2» n
JIp.

N300pakeHus co CIyTHUKOB MEpPEJatoTcsl Ha 3eMITI0 B peajlbHOM MaciuTade
BpeMeHH B auamnazoHe 1700 MI't. Bo3amoxxHOCTh CBOOOIHOTO MpHEMa CITyTHUKO-
BOI MH(OpMallMM HAa3eMHBIMHM CTaHUUSMH oOecrnieunBaeTcsi BecemupHoil Mereopo-
JIOTUYECKON opraHu3anueil coriacHo koHuenuuu «OTkpbiToro He6a». Ha Hazem-
HBIX CTaHIMIX MpUEMA CIyTHUKOBOM MH(pOpMAIMU TMPOU3BOJUTCA MPUEM, AEMO-
TyJISIUst, IepBUYHAsT 00paboTKa U MOATOTOBKA CITYTHUKOBBIX JAHHBIX K BBOAY B
IIEPCOHAIBHBIN KOMIIbIOTEpP cTaHIMU. Ha Tepputopun Poccum B mocnegnee necs-
TUJIETUE AKTUBHO DPAa3BUBACTCS CETh CTAHUMM INpHEMa JAHHBIX OT CIIyTHUKOB
NOAA (amepukaHCKHE METEOPOJIOTHYECKUE CHYTHHKH), 00pa3yroiias Ha3eMHYIO
MH(PACTPYKTYPY PETMOHAIBHOIO AKOJIOrMYecKoro MoHuTopunra: B Mockse (MH-
ctutyT kocmudeckux ucciegoBanuit PAH, BHUU I'OUC MUC); KpacHosipcke
(UuctutyT neca CO PAH); Upkyrcke (MucTuTyT conneuno-zemuoi ¢uszuku CO-
PAH); Canexapae (I'ockoMuTeT 1o oxpaHe okpy»Karomiei cpeansl Amano- Henel-
KOro aBTOHOMHOTro okpyra); BnaguBoctoke (MIHCTUTYT aBTOMaTHKH M MPOLECCOB
ynpasienus JJBO PAH). CnyTHuKOBbIE JaHHBIE TUCTAaHLIMOHHOTO 30HAMPOBAHUSA
MTO3BOJIAIOT PELIATH CIAEAYIOIIUE 3a1a9d KOHTPOJISI COCTOSIHUS CPEJIbIL:

* OIpENEICHUE METEOPOJIOTMYECKUX XAPAKTEPUCTUK: BEPTUKAJIBHBIE IPO-
Gunu TemnepaTrypbl, UHTETpajibHbIE XAPAKTEPUCTUKH BIIAXKHOCTH, XapakTep 00-
JTAYHOCTH;

* KOHTPOJIb TMUHAMHUKH aTMOC(EpPHBIX (POHTOB, yparaHoB, MOJTYyYEHUE KAPT

KPYHHBIX CTUXUMHBIX O€/ICTBHIA;
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* OlpeJeseHre TeMIlepaTyphl MOACTUIIAONIEH TOBEPXHOCTH, ONEPATUBHBIN
KOHTPOJIb U KJaccu(uKaius 3arpsi3HEHUI MOYBbI U BOJHOM MOBEPXHOCTH;

* OOHapyXeHHE KPYMHBIX WJIA IOCTOSHHBIX BBIOPOCOB MNPOMBIIIJIEHHBIX
NPEaNPUSITUN;

* KOHTPOJIb TEXHOT€HHOI'O BJIMSHUSA Ha COCTOSIHUE JIECONIAPKOBBIX 30H;

* OOHapy’KE€HUE KPYIHBIX MOXKAPOB U BbIIEJIECHUE MMOXKAPOOMACHBIX 30H B JIe-
cax;

* BBISIBJICHHUE TEIUIOBBIX aHOMAJIMH U TEIJIOBBIX BBIOPOCOB KPYMHBIX MPOU3-
BoacTB U TOLI B Mmeramonucax;

* perucTpauus JIbIMHBIX HUIEH(OB OT TPyO;

* MOHUTOPHHT U IPOrHO3 CE30HHBIX NABOAKOB U PA3IUBOB PEK;

* 0OHapyXEHUE U OLIEHKa MaclITa00B 30H KPYIHBIX HABOJAHEHUI;

* KOHTpOJIb IMHAMHMKHU CHEXHBIX MOKPOBOB M 3arpsi3HEHUN CHEXKHOTO I10-
KpOBa B 30HAX BIMSHUS IPOMBIIICHHBIX MPEITPUSITHIA.

3. buonorunyeckrue MeToabl KOHTPOJIS

OneHka 3K0JI0rH4ecKoi 00CTaHOBKH Ha TEPPUTOPHH B X0/1€ (OPMUPOBAHUS
3¢ (PEeKTUBHON CUCTEMBI FOCYAAPCTBEHHOIO 3KOJOTMYECKOI0 MOHUTOPUHIA HEBO3-
MO)KHa 0€3 HCIOJIb30BaHUS METOAOB OMOJMArHOCTHKM KAadyecTBAa OKpYXKarouen
cpenpl. OLeHnBaTh Ka4e€CTBO OKPYKAOLIEN Cpelibl HEOOXOOUMO B LENSIX:

* OIpeiesICHUs] COCTOSHUS IPUPOIHBIX PECYPCOB;

* pa3pabOTKHU CTPATETUU PALMOHATIBHOIO UCIOJb30BaHUS PETUOHA;

* ONPEJENECHUS IPENEIbHO JOMYCTUMBIX HAIPY30K AJIs JH000r0 PETHOHa;

* penieHure cyab0bl paiilOHOB MHTEHCUBHOIO MPOMBIIIJIEHHOTO M CEIBCKOXO0-
3SIICTBEHHOT O UCTOJIb30BAHMSI, 3arPSI3HEHHBIX TEPPUTOPHUI U T.11.;

* pEILLIEHUs] BOIPOCA O CTPOUTEIBCTBE, IIyCKE UIIM OCTAHOBKE OIPEAEIEHHOTO
MpeANpUsATUS;

* OLIEHKH 3(PPEKTUBHOCTH MPUPOJOOXPAHHBIX MEPOIIPUATUH, BBEICHUS
OYHUCTHBIX COOPYKEHHUM, MOAEPHHU3ALUU TPOU3BOJICTBA U T.1.;

* BBEJICHUSI HOBBIX XMMHUKATOB U 000PYOBaHUS;
* CO3[IaHUs PEKPEALMOHHBIX U 3aI10BEHBIX TEPPUTOPHIL.

Hu oauH u3 3THX BONPOCOB HE MOXKET ObITh OOBEKTHUBHO PELIEH JIUIIb Ha
YPOBHE paccMOTpeHus (popmanbHBIX MOKa3zarenei, a TpeOyeT NpOBEeACHUs CHelH-
QJIBHOM pPa3HOCTOPOHHEH OLIEHKM KadecTBa Cpelbl OOUTAaHMA, T.€. HEoOXoauma
UHMePANbHAA XapaKkmepucmuka €€ COCTOSHUS, OMOJIOrMYecKas OLCHKa.
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Memoobr buounouxayuu OCHOBAaHbI HA HAOIIOJEHUSAX OTIEIbHBIX OpPTraHM3-
MOB, MOMNYJISIIUU WU COOOIIECTB OPraHW3MOB B €CTECTBEHHOU cpejie OOUTaHus ¢
LETBI0 OMPEACIICHUS 0 UX peakiusM (M3MEHEHUSIM) KauecTBa OKpY Karolen cpe-
Ibl. B cenbCckoM XO03sCTBE MUPOKO NPUMEHSETCS METOJ] OMOMHIUKAIIMY JI Aua-
THOCTUKU MUTAHUSI CENTbCKOXO3SIMCTBEHHBIX KYJIbTYp. JlaHHBIN METOA 8U3YdabHOU
OuouHOuKayuu OCHOBAH HA U3YYEHUU BHEIIHUX MPU3HAKOB (PUTO- U OMOLIEHO30B,
KOTOpPbI€ OTPa)KaIOT KaYECTBEHHbIC U3MEHEHUSI cpejibl oOuTanus. B kauecTBe npu-
3HAaKOB BU3yaJbHOW OMOWHIUKAIIMU UCTIONB3YETCS 6HEeUHUI U0 pacmeHuli. Takux
MPU3HAKOB, CBA3AHHBIX C HAPYIICHUEM MUTAHUSI PACTCHHUIN, MHOXKECTBO, B UaCTHO-
CTHU: 3aMeJIJIeHne pocTa cTeOsell; BeTBeH U KOpHEH; MoKeNTeHue; OypeHue; 3aru-
O0aHue JIMCTHhEB; «KPACBBIE 0XKOTH»; 00pa30BaHUE THUIIU; OJIpEBECHEHUE CTeOIeH 1
np. Jus neneit OMOMHIUKAIIMYA KAYeCTBA OKPY>KaIOMIEH Cpeibl MOTYT IPUMEHSITHCS
NONYAAUYUOHHBLE U IKOCUCEMHble Kpumepuu, KOTOPbIE XapaKTepU3yIOTCs MOKa3a-
TEJSIMU: YUCIEHHOCTU U OMOMACCHI OT/AEJIbHBIX BUOB; COOTHOIIEHUEM B COOOIIIe-
CTBax pa3lUYHbIX BUAOB, UX paclpeesieHue Mo OOWIHIO U T.II.

W3BectHbl [lamonoe2o0-anamomuieckue u 2UCmoaouyecKue, IMOPUOHANb-
Hble, QUCMOAOUYECKUE, 2eHEMUUECKUE, UMMYHONOUYECKUE MemOoObl. OUOUHIUKA-
117078

Memoowvt buomecmuposanus — cnocod UHTErPATbHONU OLIEHKH TOKCUYHOCTHU
3arps3HEHUN YK€ JOCTATOYHO JJABHO MCIOJIB3YETCS B CHCTEME MOHUTOpPHUHIA Ka-
YeCcTBa OKpYXKaloIIeh cpeapl 3a pyOekoM U HAYMHAET MPUMEHSTHCA B HAIlEeH
CcTpaHe. AprymMeHTaMH B TMOJb3Y 1EJIeCO00PA3HOCTH HCIOJIb30BAHUS TMOAXOI0B
OMOTECTUPOBAHUSI KaueCTBa OKPYKAIOIIECH Cpe/bl SABISIOTCS UX YHUBEPCAIbHOCTD,
AKCHPECCHOCTh, MPOCTOTA, JOCTYIMHOCTh W JElIeBU3HA. BbICOKass 4yBCTBUTEIb-
HOCTh TE€CT-OPTaHU3MOB K JICHCTBUIO 3arpsi3HSIONIUX BEIISCTB IMPUBENA psij Crie-
[MAJIUCTOB JIaK€ K UJIE€ O BO3MOXKHOCTH TMOJIHOM 3aMEHBbI BCEX T'MTMEHUYECKHX
HOPMAaTUBOB E€JMHCTBEHHBIM KPUTEPUEM KAuE€CTBEHHOM OLIEHKHU OKpYKarouien
Cpelbl Ha OCHOBE OMOTECTUPOBAHUS. DTO ONPENETUI0 HEOOXOAUMOCTh U3yUCHUS
3 PeKTUBHOCTU MOcHeaHero. B yacTHOCTH, 1Sl BBISIBJICHUS 3aJIOBBIX COPOCOB
3arps3HSIONIMX BEIIECTB B BOJHBIC OOBEKTHI U OCOOCHHO B IEISAX OOHAPYKEHUS
PE3KMX M3MEHEHHI KauecTBa MUTHEBOM BOJbI OMOTECTUPOBAHUE MMEET 3HAUCHUE
KaK CUTHAJBHBIM MOKa3aTeIb IKCIPECC-KOHTPOIS, MO3BOJISIONINM yKE B TEUCHUE
OJIHOT'0 Yaca MOJy4YUTh JTaHHbIE UHTETPATbHON OIEHKH TOKCUYHOCTH BOJIbI U TMPU-
HATh HEOOXOJIMMbIE MEPHI ISl 3alIUThl HACEJICHUS, B TO BpeMs KaK OpraHoJIenTU-
YECKHE CBOMCTBA BOJABI MOTYT OCTaBaThCsl 0€3 M3MEHEHHUs], a Ha UJICHTUPUKAIIIIO
BEILIECTB, MOCTYMUBIINX B BOAY, XUMUUYECKUMU METOAAMU TPeOyeTcs HECKOIBKO
4acoB M JIaKe CYTOK. B HacTosiee Bpemsi oco00e BHUMaHUE yeNnseTcs mpuémam
TOKCHKOJIOTUYECKOTO OMOTECTUPOBAHUS, T.€. UCHOJIL30BAaHUS B KOHTPOJIUPYEMBIX
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YCIOBUSIX OMOJIOTMYECKUX OOBEKTOB B KAUECTBE CPEACTBA BBISIBICHHSI CyMMapHOU
TOKCUYHOCTH BOJBL. [aumeabHocms 6uomecmupoéanus 3aBUCUT OT 3aJadd, MO-
cTaBieHHOU uccnegoparesieM. CylecTBYIOT CIAEAYIOMINUE BUJIbI OMOTECTOB:

* ocmpble buomecmut (acute tests), BBIMOTHIEMbIE HA Pa3IUYHBIX TECT- 00b-
€KTax MO MOKa3aTeIsIM BBKMBAEMOCTH, JJIATCS OT HECKOJBKUX MUHYT 110 24 — 96
9;

* kpamkocpounvle (short-term chronic tests) XpoHHU4eCKUe TECThI, IIISATCS B
TEUEHHE CEMU CYTOK M 3aKaHYMBAIOTCS, KaK MPaBUIIO, MOCIE MOTYyUYEeHHs TIEPBOTO
MTOKOJICHHS T€CT-00BEKTOB;

* xpoHuuecxkue mecmot (chronic tests), pacnpocTpaHstOTCs Ha OOULYIO ILIO-
JIOBUTOCTh PAaKOOOPa3HbIX, OXBATHIBASI TPU MOKOJICHHUS.

['eHeTHUECKH OJHOPOAHBIE KYJIBTYpbl TECT-O0BEKTOB (BOAHBIX OECHO3BO-
HOYHBIX U BOJOPOCICH) MOXHO MOJYYUTh B CHEHHAIM3UPOBAHHBIX HAYYHBIX
YUPEKJCHUSIX, aKKPEIUTOBAHHBIX B CUCTeME cepTU(dUKALUM Ha MPOBEJACHUE aHA-
JIM30B C UCTIOJIB30BaHUEM HEOOXOAMMOro TeCT-00beKkTa. B nocieanue roast B Poc-
CUU U Psijie CTpaH MUPA BHEJPSAIOTCS METO/Ibl OMOTECTUPOBAHUS KaueCTBA MOBEPX-
HOCTHBIX BOJI C HCIIOJIb30BaHUEM HH(]y30pui, nadHUI U IPYyrux BOAHBIX OHOLE-
HO30B. B 3akoHOmaTenbHOM MOpSAKE yCTAHOBJIEHA HEOOXOIUMOCTh OMOTECTUPO-
BaHUS BOJHBIX BBITSKEK OMACHBIX OTXOJOB JUISl ONpEETIeHUsS UX TOKCUYHOCTU. B
«IIpaBunax oxpanbl moBepxHocTHbIX Boa» (I'ockommnpupona CCCP, 1991 r.) 6uo-
TECTUPOBAHUE SIBIIACTCS 00sI3aTE€IbHBIM METOJOM MPU aHAIN3€ KAayecTBa MPUPOJ-
HBIX U CTOYHBIX BOJ. JIt00ast koMOMHAIMS TPAAUIIMOHHBIX aHATTUTUYECKUX MPUOO-
POB HE B COCTOSIHUM MPEAYCMOTPETh ClieUPUUecKuil Ononorudyeckuii 3gpgexr,
BBISIBIICHHBIN B MPOIECCEe KOHTPOJISI TOKCUYHOCTH B Ka4€CTBE MHTETPAJIbHOIO MO-
ka3arenss. OCHOBHbIE HOPMAaTUBHBIE JOKYMEHTHI IO OMOTeCTUpOBaHUIO B Poccuu:

* PJI 52.18.344-93 MeTonuka BBIOIHEHNUS W3MEPEHUM HWHTErPAIBHOTO
YPOBHSI 3arpsi3HEHUS TOYBBI TEXHOTC€HHBIX PalilOHOB METOJIOM OMOTECTUPOBAHUSI.

o [IH ®T 14.1:2:3:4.7-02,16.1:3:3:3.4-02 «TOKCMKOTOTHYECKHE METObI
KOHTpoJisi. MeTouka omnpejeneHuss TOKCUYHOCTHA BOJABI U BOJHBIX BBITSHKEK W3
MOYB, OCAJIKH CTOYHBIX BOJI, OTXOJIOB [0 CMEPTHOCTU Y U3MEHEHUIO TIOJJOBUTOCTH
nadHu.

KoOHTpO/IbHBIE BONPOCHI

1. Uto Takoe MeTo aHaIu3a (UK ONpeaesieHus )

2. YTo TaKOoe KaYeCTBEHHBIN U KOJIMYECTBEHHBI aHAJIN3

3. Kakue metozabl aHanu3a ObIBatOT

4. Kakve MeTO/Ibl Ha3bIBAIOTCA UHCTPYMEHTATBHBIMU

5. Uto Takoe cpeacTBa UBMEPECHUS

6. Ilepeunciure riaBHbIe CBOWCTBA METOJ OB aHAIM3A.
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7. Ha3zoBuTe OCHOBHBIE (U3HUECKHE, XUMUYECKUE, (PU3HKO-XUMUYECKUE,
OMOXMMHUYECKHE U OMOJIOTMYECKHE METOJIbl aHaIn3a, UX CYTh U CPEJCTBA U3MEpe-
HUSL.

8. UTo npecTaBisAoT U3 ce0sl TECT-METO/AbI, UX TOCTOMHCTBA U HEOCTATKU

9. B ueM cxoxecTb U OTIMYME METOJO0B — OMOMHIMKALMS, OMOTECTUPOBA-
HUE, SKOTOKCUKOJIOTHs, MOHUTOPUHT OMOpa3zHO00pa3us

10. buonnnukanuo M OMOTECTUPOBAHUE OTHOCAT K AU(PGdepeHIUaTbHBIM
WIN UHTETPAIbHBIM METOAAM JUArHOCTUKU

11. Kakue nucTaHUMOHHBIE METOABI U C KAaKOM IIEJIbIO 11eJ1IeCO00pa3HO MpH-
MEHATbH B 3KOJIOTMYECKOM MOHUTOPUHIE?

12. Ilepeuncaure METOABI KOHTPOJISI U NX OCHOBHBIE CBOWCTBA ?
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[MosicHuTEeIbHAA 3aNIMCKA
Heab camocTosATEIbHOM PA0OTHI:

1. CuctemaTu3upoBaTh COBpPEMEHHBIE MPOLECCH HHTerpauuu Poccuiickoro
BBICIIIET0 00pa30BaHUs B OOIIEEBPONEHCKYI0 U MUPOBYIO 00pa30BaTEIbHYIO MpaK-
TUKY; PacKpbITh CYIIHOCTh MPOOJEM OpraHU3aluy y4eOHO-BOCIIUTATEIBHOIO MPO-
1[ecca Ha COBPEMEHHOM 3Tane pa3BUTHS BBICILIETO 00pa30BAHMS.

2. IlogoOpaTh TakoW NUAAKTHUYECKHH MaTepHall Il CaMOCTOATEIbHON pabOThI
CTYJI€HTOB, KOTOPBIA OBl MO3BOJIWJI IPUMEHUTDH MOJIYYEHHbIE 3HAHUS HA MPAKTHUKE
Y Pa3BUBATh MHUIIMATHBY, AKTUBHOCTh U TBOPUYECKHE CITIOCOOHOCTH.

3. Ilomoub oOyuarouumcs B GOpMHUPOBAHUH Y HUX OOOCHOBAaHHOM I'yMaHHUCTH-
YECKOM MACOJIOTUH, B OCMBICIEHUU C 3TUX MO3UIUI HOBATOPCKUX U TPAJULIMOH-
HBIX ME€JJarOrMYE€CKUX CUCTEM M ME€JarOrH4eCcKOro OmnbITa.

[InanupoBaHKe BpeMEHU Ha CAaMOCTOATENIbHYIO padoTy, HEOOXOJUMOT0 Ha

W3Yy4YeHHUE HACTOSIIEH AUCIUIUIMHBI, CTYyI€HTaM JIyYllle BCEro OCYIIECTBIATh
Ha BECb CEMECTp, MpeaycMaTpuBass NpPH 3TOM pEryjsipHOE TMOBTOPEHUE
MPOMACHHOrO0 Marepuana. Marepuan, 3aKOHCIEKTUPOBAHHBIM Ha JIEKLHUX,
HEOOXOIUMO PEryJIipHO JOIMOJHATh CBEICHUSIMHU W3 JUTEPATYPHBIX HUCTOYHHUKOB,
MPEACTABICHHBIX B padodeil mporpaMMme AUCHUIUIMHBI «BBICOKOMOJIEKYISIpHbIE
coequHeHus». Ilo kaxmod H3 TEeM I CAMOCTOSTENBHOIO U3y4YEHUS,
MPUBEACHHBIX B pabodeil mporpaMMe IUCUUIUIMHBI CIAEAYET CHayajla MpOYUTaTh
PEKOMEHJIOBaHHYIO JIUTEpaTypy MU NpPU HEOOXOAMMOCTH COCTABUTH KpPATKUU
KOHCIIEKT ~ OCHOBHBIX  TIOJIO)KEHHMM, TEPMUHOB, CBEACHHWI, TpeOyromux
3alIOMUHAHUS U SIBISIIOUIMXCS OCHOBOMOJAralOUIMMHU B 3TOM T€Me M JIsl OCBOCHUS
MOCJIEYIOUIUX Pa3/IesoB Kypca.

OcHoBHbIMU (popMaMHU padOTHI 1 KOHTPOJIA SBIISIOTCS:

KonTtpoabnast padora - popM MpoBEpKHU U OLIEHKHU YCBOEHHBIX 3HAHUI, T0O-
Jy4yeHus MH(OpMALUU O XapakTepe MO3HABaTEIbHOW NEATEIbHOCTH, YPOBHS ca-
MOCTOSITEJIBHOCTH M aKTUBHOCTHU CTYJIEHTOB B yueOHOM Ipouecce, 3 PEeKTUBHOCTH
MeToA0B, GOopM U CIOCOOOB y4eOHOU JeATeNbHOCTH. DTa opMa CaMOCTOSATEIb-
HOU paboTHl CTYyJIEHTa BBISABISET YMEHUE MPUMEHATh TEOPETUYECKHE 3HAHUS Ha
MIPaKTUKE, IOMOraeT MPOBEPUTh YCBOEHHUE Kypca Mepe]l SK3aMEHOM (3a4€TOM).

CobecenoBanue - ¢opma ydeOHOM JeATENBHOCTH, CIElNHalIbHas Oecena
MPEenojaBaTessl Co CTYJEHTOM Ha TEMbl, CBA3aHHBIE C U3y4YaeMON JUCIUIUIMHOM,
paccuMTaHHasl Ha BbISICHEHUE 00beMa 3HAHUI MO ONpPENENEHHOMY pa3liely, TEME,
npo0semMe U T.M., MO3BOJISAIONIAs OLIEHUTh UX YMEHUE apryMEHTUPOBATh COOCTBEH-
HYI0 TOYKY 3pEHHUs, NpeJroiararpiias BCECTOPOHHEE OOCYKIEHUE KaKOoro-iudo
BONIPOCa, MPOOJIEMbl WM COMOCTAaBICHUH HWH(OpMALUU, UIEH, MHEHUN, TPEIo-
KEHUU.
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Pedepar — packpbITHe CYIIHOCTH HCCIEAYEMOM IMPOOJIEMBI, BKIIOUYAIOLIEE
oOpallleHHe K pPa3JIMYHbIM TOYKAaM 3pEHHsS Ha BOIPOC, a TAKXKE H3JI0KEHHUE
COOCTBEHHBIX B3IJISII0B HA HEE.

JUI IOATOTOBKM K BBIIOJTHEHUIO 33JaHMsI CIEAYET U3YUUTh U MPOAHAIU3UPO-
BaThb PEKOMEHIOBAHHYIO JIMTEPATYPY M HAa MX OCHOBAaHUM NOATOTOBUTHCS K M3JIOXKE-
HUIO TEMBL.

IIpu mpoBepke 3a1aHus OLEHUBAKOTCS

o YBEPEHOE BIIaJICHUE MAaTEPHAIIOM;

o YMEHHE YETKO U JIOTHYHO M3JIaraTh CBOU MBICITH:

o YMCHHE TBOPYECKHA MOIXOJUTh K PEHICHUI0 OCHOBHBIX MPOOJIeM
TEMBI;

o CaMOCTOSITEIILHOCTh MBIIIJICHHUS, YMCHHUE OTCTABHBATH CBOO TO3HIIHIO

B XOJI€ NOCJEAYIOLINX TUCKYCCHUH,

o CaMOCTOSITEJIbHAsT M BBIPA3WUTEIbHAsI YCTHAasd pPEYb, IOJHOCTHIO
packpaIBarolas CyTh NPOOJIEMATUKY 3aJaHUS.

CobecenoBanue - ¢opma ydeOHOM JeATENBbHOCTH, CIElHalbHas Oecena
IIPENOAABATENS CO CTYAEHTOM Ha TEMBI, CBSI3aHHBIE C U3YYaeMOM IUCLHMUILUIMHOM,
paccuMTaHHasl Ha BbISICHEHUE 00beMa 3HAHUI MO ONpPENEIEHHOMY pa3liely, TEME,
npo0iemMe U T.1., HO3BOJISAIONIAs OLIEHUTh UX YMEHUE apryMEHTUPOBATh COOCTBEH-
HYI0 TOYKY 3pEHHUs, NpeJIoiararpiias BCEeCTOPOHHEE OOCYKIEHUE KaKOoro-iudo
BONPOCA, MPOOJIEMbl WM COMOCTABICHUH HMH(OpMALUU, UIEH, MHEHUHN, TPEIo-
KEHUU.

[IpuHIMTIUAIbHBIE OTIMYUS 3aJlaHUil  0a30BOr0 YpOBHSI OT MOBBIIIEHHOTO 3a-
KJIFO4aroTCs B OonblIeM o0beMe (PaKTOB U COOBITHIA, B CPAaBHUTEIbHO-AHATUTUIECKOM
XapakTepe U3JI0KEHHs MaTepuana, ero TeOpeTHYeCKON (METOI0JI0rMYeCKOi) cocTaB-
JSFOLIEH.

JUJI MOATOTOBKY K KaX/I0M TEME CIIEAYET U3YyUUTh U 3aKOHCIIEKTUPOBATH PEKO-
MEHJIOBaHHBIE UCTOYHMKH U HAYYHYIO JIUTEPATypy U Ha UX OCHOBAHUH IO OTOBUTHCS
K YKa3aHHBIM B METOJMUYECKUX MaTepUasiax BOIPOCAM JJIsl 00CYKICHUSI.

IIpn noaroToBKe K OTBETY CTYACHTY IPEAOCTABIIAETCS IIPABO MOJIb30BaHUS YKa-
3aHHBIMHM KOHCIIEKTAMH.

IIpu npoBepke 3aaanusl, OLIEHUBAKOTCS:

o aKTUBHOE ydacTue B pabore;

J yBEpeHOE BJIaJICHUE MaTepHaIOM;

o YMEHHE YETKO U JOTHYHO M3JIaraTh CBOU MBICIH:

o YMEHHE TBOPYECKH MOAXOAUTh K PEHICHHIO OCHOBHBIX BOIIPOCOB
TEMBI;

J CaMOCTOSTENFHOCTD MBIIIIJICHHS,

J MOJTHOE COOTBETCTBUE KOHCIIEKTa YCTAHOBIEHHBIM TPEOOBaHUM;
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o CaMOCTOSITeTIbHAST yCTHAs peYb, TMOJTHOCTBIO PACKpHIBAIOMIAS CYTh
npoOJIeMaTUKX COOCETOBaAHUS.

Pedepar — packpbITHe CYIIHOCTH HCCIEAYEMOM MPOOJIEMBI, BKIIOUYAIOLIEE
oOpallleHHe K pPa3JIMYHbIM TOYKaM 3pEHHsS Ha BOIPOC, a TaKXKE H3JI0KECHHUE
COOCTBEHHBIX B3IJISIIOB HA HEE.

CTpykTypa u conep:xkaHue pedepara

Crpykrypa pedepara BKIIOUYAET B c€0sl CIEAYIOIINE JIEMEHTHI:

- TUTYJIbHBIN JIACT;

- OIVIaBJICHUE;

- BBEJICHMUE;

- OCHOBHAs 4acTh;

- 3aKJIIOYCHUE;

- CHHUCOK JUTEpaTypbl U NCTOYHUKOB;
- TIPHWIOXKEHUE.

Tumynonsiii aucm — 370 UHPOPMAIIHMS O BBIXOJHBIX JTAHHBIX Ballel paOoThI.
OH sBisieTcsl MEpBOM CTpaHULIEW HAyyHOH pabOThl M 3alOJHSETCS MO CTPOro
OIPEIECIICHHBIM NpaBWIaM. TUTYJIBHBIN JINCT HE HYMEPYETCS.

B oenasnenuu TekcTa mocnenoBaTeNbHO M3J1AraloTCs HaA3BAHUS ITyHKTOB pe-
(depaTa ¢ yKkazaHMEM CTPaHULIbI, ¢ KOTOPOM HaYMHAETCS KaXKIbld MyHKT. 3arojloB-
KM OTJIABJICHUS JTOJKHBI TOYHO ITOBTOPSTH 3aroyIoBKM B TekcTe. Cokpamars uin
JaBaTh UX B Ipyroi (opMyIupoBKe, NOCIEOBATEIBHOCTU U COMOJYMHEHHOCTH T10
CPaBHEHMIO C 3aroJOBKAMHU B TE€KCTE HEJb35. 3arojOBKM OJWHAKOBBIX CTYNEHEH
pyOpukanuu He0OOXOIUMO pacIoiaraTh APYT NOJ APYrom. 3arojloBKU KaxAou IO-
CIEAYIOIIEN CTYIIEHH CMEIIAIOT HA TPU—IIATh 3HAKOB BIIPABO MO OTHOILIEHHMIO K 3a-
rojIoBKaM Mpeablayliei crynenu. Bee 3aronoBku HAaUMHAIOT ¢ MPOMUCHON OYKBBI
0e3 Touku Ha KoHIle. [locienHee cIOBO KaXK10Tr0 3arojoBKa COSUHSAIOT OTTOYHEM
C COOTBETCTBYIOILIUM €MY HOMEPOM CTPaHHMIIbI B IPABOM CTOJIOLIE OIJIABJICHHMS.

Beeoenue x pabome. 3necb 00ObIYHO OOOCHOBBIBAIOTCS AKTYaJlbHOCTb BbI-
OpaHHOH TeMBbl, 1I€JIb U COJIepKaHUe MOCTABIEHHBIX 3a]a4, popMyJIHpYyIOTCS 00b-
€KT U MPEeIMET UCCIIEOBaHMs, YKa3bIBaeTCs N30paHHbIA METOJ (MJIM METOJbI) UC-
CJIEJOBaHUS.

Cooeporcanue enag 0CHOBHOU 4acmu JTOIXKHO TOYHO COOTBETCTBOBATH TEME
pedepara u MOTHOCTHIO €€ PaCKpbIBaTh. JTH TJIaBbl JOKHBI TTOKa3aTh YMEHHUE aB-
TOpA C’KaTo, JIOTHYHO U apryMEHTUPOBAHO M3JaraTh MaTepuai. BaxxHO MOHUMATB,
YTO Kak/as rjaBa JOJKHA MPEACTABIATh COOOM 3aKOHUYEHHOE npousBeneHue. Eé
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clelyeT HauMHaTh MOCTAaHOBKOW paccMaTpUBAeMOM 3ajaud, a 3aBepllaTh YETKU-
MU, apryMEHTUPOBaHHBIMH BbIBOaMU. Bce nmpuBoauMble B paboTe 1aHHbIE 00s13a-
TEJIBHO CIEAYET CONPOBOXAATh MOJICTPOYHON CCBUIKOM Ha HMCTOYHUK, ONUCAHUE
KOTOPOT'0 JOJIKHO MPUBOJUTHCS B COOTBETCTBUU C TpeOOBaHUAMH OHOIMOrpadu-
YeckuX cTaHaaptoB. Kak mpaBuio, ocHOBHas 4dacTh pedepara cOCTOUT U3 2—3
IJIaB, KOTOpPBIE B CIy4yae HEOOXOIUMOCTH pa30MBaIOTCs Ha maparpadsl.

Pedepar 3akaHumBaeTcs 3aKIIOUYNUTEIBHOM YacThiO, KOTOpas TaK W Ha3blBa-
eTCsl «3aKatoyeHuey. ITOT CUHTE3 — MOCJIEeA0BAaTEIbHOE, JIOTHUECKH CTPOMHOE H3-
JIO’KE€HUE TIOJYYEHHBIX UTOIOB U MX COOTHOILIEHHUE C OOIIECH LIENbI0 U KOHKPETHBI-
MU 3a/1ayaMi, TOCTAaBJIEHHBIMU U C(H)OPMYIUPOBAHHBIMU BO BBEICHHH.

[Tocne 3akiroueHUs: MOMENIACTCA OubaAUOpAPUUECKULi CNUCOK UCNOIb30-
8aHHOU TumMepamypsbl, KyJa BKIIOYAIOTCA OpPUTMHAIbHBIE TEKCTbI, MOHOrpaduye-
CKH€ HCCJIEJOBAaHMSI, HAYYHbIE CTAaTbU, ydyeOHble mocooust u np. Kaxawlidi BKIIO-
YEHHBIM B TaKOW CIIMCOK JIMTEPATYPHBIM UCTOYHUK JOJDKEH UMETh OTPaKCHUE B
TekcTe pedepara. Ecnu aBTop pedepara nenaet CChUIKy Ha Kakue-JIn0o 3aUMCTBO-
BaHHbIE (DAKTHI WIH LUTUPYET pabOThI APYTrUX aBTOPOB, TO OH JOJIKEH 00s13aTeNb-
HO yKa3aThb B MOJCTPOYHOW CCBUIKE, OTKYJa B3ATbl NPUBEICHHBIE MaTepHaJIbl.
Crnucok mTepaTypsl TOIKEH BKJIIOYATh HE MeHee 10 MCTOYHUKOB.

O0bem pedepara N0TKEH COCTaBIAThH HE MeHee 20 CTpaHUIl MAIIWHOIHKC-
HOro Tekcra. O0beM NPUIOKEHUN HE OTPAaHUYUBAETCA.

Oo0uue TpedoBaHus K opopmiieHHI0 pedepara

Tekcr pedepara nomkeH ObITH HalleyaTaH Ha OJHOM CTOPOHE CTAHAAPTHOIO
nucta Oenont Oymaru opmatra A4 (210x297 mm) depe3 montopa uHreppana (14
KErjb) ¢ IPUMEHEHUEM YEPHBIX YEPHUJ C MOJIIMH BOKpPYT TekcTa. Pazmep neBoro
nosist 30 Mm, npaBoro — 10 MM, BepxHero — 20 mMm, HuxHero — 20 mm. [Ipm Taknx
MOJISIX KaXkaasi CTpaHulla JOJDKHA cojepxkarh npuonusutenbHo 1800 3nakoB (30
CTPOK, 110 60 3HaKOB B CTPOKE, CUMTAs KaXKJblil 3HAK MPENUHAHUSA U TPOOET MEXIY
CJIOBaMHM TaK)K€ 3a MEYaTHbIN 3HAK).

TekcT nepeneyaTsiBaeTCsl B CTPOro mocjienoBaTeabHoM nopsaake. He nomyc-
KAIOTCSl Pa3HOrO poJa TEKCTOBbIE BCTABKM W JOMOJHEHMS, TOMEIIAeMble Ha OT-
JEeNbHBIX CTPAaHULAX WM Ha OOOPOTHOM CTOPOHE JIUCTA, U MEPEHOCHI KYCKOB TEK-
cTa B Jpyrue mecta. Bce CHOCKM M MOACTPOYHbBIE IPUMEYaHUs IEPENedaThbIBaOTCS
(depe3 oAMH UHTEpBAJI) HA TOM CTpaHMIIE, K KOTOPOl OHU OTHOCSTCA. Bee cTpanu-
1kl HyMEpYIOTCS, HaUuHasi ¢ TUTYyJbHOro Jincra. Ludpy, obo3Havarouryo nopsi-
KOBBIIl HOMEP CTPAHMIIbI, CTABAT B MPABOM YIJIy BEPXHErO MOJIs JIMCTa (HA MepBOM
Y BTOPOM CTpaHule HUPpy, 0003HAYAIOUTYI0 TOPSAIKOBBIA HOMED, HE CTaBAT).
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[Tpunoxenue 1y pedepatoB SABISIOTCS KETATENbHBIM, HO HEO0S13aTEIbHBIM
aneMeHTOM. B mpuioxeHne oObIYHO BXOIST pa3inyHble TaONHIIbI, TpadUKH, cXe-
MBI, PUCYHKH U T.N. [IpriiokeHUs MOMEIIAIOT IMOCJIE CHHCKAa HCIOJb30BaHHBIX
Ooubnmorpauyeckux UCTOYHUKOB B MOPSAKE MX YIIOMUHAHUSA B TekcTe. Kaxnoe
MPUWIOKEHHUE CIeAYET HAUWHATh C HOBOro JiucTa. [IpunokeHue He BXOJIUT B Mapa-
METPbl MUHUMAJIBHOT'0 00beMa padoThI

Kpurtepuu ouieHKH caMOCTOATEIbHOM Pa0d0ThI CTYACHTOB

3anaHusi, BBIHOCUMbBIE Ha CAMOCTOSITEIbHYIO paboTy, OLIEHUBAKOTCA IO
HIKAJIE «OTIIMYHO», «XOpOILIO», «YHOBIETBOPUTENBHO» M «HEYIOBIECTBOPUTEIIb-
HOY.

OneHka «OTJIMYHO» BBICTABISECTCA CTYJIEHTY, €CJIU OH IIyOOKO U MPOYHO
YCBOWJI ITPOrPaMMHBIA MaTEpHa, UCYEPIBIBAIOLIE, IIOCIEA0BATEIBHO, YETKO U JIO-
THYECKHA CTPOMHO €ro M3JIaraeT, yMEET J1eJIaTh BBIBOABI OTHOCUTENBHO BO3MOKHO-
ro MEXaHW3Ma PEAKIMH, IPUYEM HE 3aTPYIHSAETCS C OTBETOM IIPU IPOTHO3MPOBA-
HUW HE TOJIBKO CTPYKTYPHBIX, HO U IIPOCTPAHCTBEHHBIX PE3YJIbTATOB BAKHEUIIINX
peakuui C y4aCcTUEM OPraHUYECKUX COEAUHEHMH, IOKA3bIBAECT BBICOKUM YPOBEHD
BJIAJICHASI OCHOBHBIMM METONAMH  ONPEIEICHUsS] MPOCTPAHCTBEHHOI'O CTPOCHUS
BEILLECTB B COOTBETCTBHM C MPOrPAMMHBIMHU TpeOOBaHUSMM, OTBETHI HA BOIPOCHI
JIOTUYECKU BBICTPOEHBI U YOS IUTEIbHBI.

OneHka «XOpOLIO» BBICTABISAETCS, €CIIM CTYAEHT TBEPAO 3HAET MATEpHAIL,
IPaMOTHO M MO CYIIECTBY HCIONB3YET MPUHLMUIBI KOHPUTYPAMOHHOTO U KOH-
(OpMaLlMOHHOIO CTPOCHMSI MOJIEKYJI, HE JOMYCKasl CYIIECTBEHHBIX HETOUYHOCTEH,
JEMOHCTPUPYET BBICOKHM yPOBEHbB BJIAJICHUS HABBIKAMM W3YYEHMS] MEXaHU3Ma pe-
aKLIMM Ha OCHOBE COBPEMEHHBIX (PU3HKO-XUMUYECKUX METO/IOB.

OneHKa «yI0BJIETBOPUTEIbHO» BBICTABISETCSA, €CIU CTYACHT ITOKa3bIBACT
HEOOJBIIOE KOJUYECTBO OMIMOOK, HE MPENATCTBYIOIUX OOIIEMY MTOHUMAHUIO Me-
XaHU3Ma PEaKluy, UCIOJIb3YET U 3HAET B3aHUMOCBA3b MEKIY NMPOCTPAHCTBEHHBIM
CTPOCHHMEM MOJIEKYJI I MEXaHU3MOM PEAKIIMM, OTBEYAET HA BOMPOCH B OCHOBHOM
MOJIHO TPH cJ1a00M TOrnYecKor 0OPMIIEHHOCTH BbICKa3bIBAHUS.

OneHka «HEyAOBJIETBOPHUTEJIbHO» BBICTABIISIETCS CTYJIEHTY, KOTOPBIA HE
3HAET 3HAYUTENBHON YaCTU MPOrPaMMHOI0 MaTeprala, 0MyCKaeT CylIeCTBEHHbIE
TEOPETUYECKHE OLIMOKH, HE MOXKET JOTMYECKHU MPAaBHIBHO Nepeaarb uHpopma-
LUIO.

IIpumepHbIii IepedYeHb TeM AJIs1 CAMOCTOATEIbHOM MOATOTOBKH:
1. MOHUTOPHUHT COCTOSIHUSL aTMOC(EPBHI.
2. MOHMTOpHHI Ka4yecTBa MOBEPXHOCTHBIX BO/I.
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. MOHHATOPHUHT KayecTBa NOA3EMHBIX BOJ.

. MOHHATOPHUHT THAPOXUMHUYECKOTO 3arpsI3HEHUS MAJIBIX PEK.

. MOHUTOPUHT HEPTAHOr O 3arpsI3HEHUS TOBEPXHOCTHBIX U MOA3EMHBIX.
. MOHUTOPUHT HEPTAHOrO 3arpsI3HEHUS [TOYBBI.

. MOHHUTOPHUHT COCTOSHUS ITOYB.

00 3 N Dk~ W

. MOHUTOPHUHT 3arpsA3HEHUS I10YB TSKEIBIMHA METAJUIAMM.
9. MOHUTOPHHT COCTOSIHUA MOYB MPOMIUIOMAI0OK KOHKPETHBIX MPOMBILUIEHHBIX U
VHBIX IIPEANPUATHH.

10. MoHuTopuHr BO3ayXxa pabodeil 30HbI KOHKPETHBIX MPOMBIIUIEHHBIX U MHBIX
PEANPUATHN.

11. MOHUTOPUHT NBUIEBOrO 3arPSA3HEHUS OKPYIKAIOLIEH CPEBI.

12. buoreoxuMn4eCKMii MOHUTOPUHT TOPOJICKOM PACTUTENBHOCTH.

13. MOHUTOPHUHT COCTOSIHUSI CHEXKHOI'O IIOKPOBA Ha IPUMEPE KOHKPETHOM TEppH-
TOPHH.

14. MOHUTOPUHT COCTOSHUS TPUPOTOOXPAHHBIX TEPPUTOPHU.

15. OcHOBHBIE 3arpsA3HUTENN B 00BEKTAX OKPYKAIOLIEH CpeIbl.

16. BUOMOHHUTOPHHI COCTOSIHUSI OKpY Karolel cpeapl U OMOoTHYECKHe HabJoie-
HUSL.

17. 3arpsizsHeHHsI OKpY>KarolIeil cpe/ibl OBITOBBIMU U MTPOMBIIIEHHBIMU OTXOJAAMH.
18. Pa3paboTka cXxeMbl 3KOJIOTMYECKOr0 MOHUTOPUHIA UM KOHTPOJS TallbBaHHYE-
CKOr'0 INPOU3BOACTBA.

19. Pa3paboTka cXembl HKOJIOTMYECKOr0 MOHUTOPUHIA UM KOHTPOJISI JUTEHHOrO
IIPOU3BOJICTBA.

20. Pa3zpaboTka cxeMbl 3KOJIOTMYECKOr0 MOHUTOPUHIA U KOHTPOJISI METamioo0pa-
OaThIBaIOIETO TPOU3BOJICTBA.

21. Pa3paboTka cXeMbl 3KOJIOTMYECKOr0 MOHUTOPUHIA U KOH-TPOJIA aBTO3ampa-
BOYHBIX CTaHIIUM.

22. Pa3paboTKa cXeMbl 3KOJOIMUYECKOr0 MOHUTOPUHIA U KOHTPOJISI IPOU3BOACTBA
MPOJYKTOB MUTAHUSI.

23. Pa3paboTka CXeMbl 3KOJOTMYECKOI0 MOHHMTOPUHIA M KOHTPOJIS aBTOTPAHC-
MOPTHBIX MNPEANPUATAN U TOPEINPUATUN pEMOHTa W OOCIYyKMBaHUS aBTOTPAH-
IIOPTHBIX CPEACTB.
24. Pa3paboTKa CX€MbI 3KOJIOTMYECKOr0 MOHUTOPHUHIA U KOHTPOJIS MPEANPUATUI
KUIUITHO-KOMMYHAJIBHOI'O X031CTBA.
25. Pa3paboTka cXeMbl 3KOJIOTMYECKOr0 MOHUTOPHUHIAa U KOHTPOJIS MPEANPUATUN
CTPOUTEIIBHOW UHAYCTPHUH.
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26. Pa3paboTka cXxeMbl IKOJIOIMYECKOr0 MOHMTOPUHIA U KOHTPOJS aBTOCOOPOU-
HBIX TPOU3BOJICTB.

27. Pa3zpaboTka cXe€Mbl 3KOJIOTMYECKOr0 MOHUTOPHHIAa U KOHTPOJIS MPEANpPUATUN
TOPTOBJIM U TOPOCKUX PHIHKOB.

28. Pa3paboTka cXeMbl 3KOJIOTMYECKOr0 MOHUTOPHUHIA U KOHTPOJIS MPEANPUATUN
TOIUTMBHO-YHEPT€TUYECKOI0 KOMILIEKCA.

29. Pa3paboTka cXeMbl 3KOJIOTMYECKOr0 MOHUTOPHUHIAa U KOHTPOJIS MPEANPUATUN
arpOnpOMBIIIJIEHHOI0 KOMIIJIEKCA.

30. Pa3paboTka cxXeMbl HKOJIOrMY€CKOr0 MOHUTOPUHIA U KOHTPOJIS MPEANpUITHI
XUMHUYECKON U HEPTEXUMHUUECKOW MPOMBIILIIIEHHOCTH.

31. Pa3paboTka cxeMbl IKOJIOrHYECKOr0 MOHUTOPUHTA U KOHTPOJISL IPOU3BOACTBA.
32. CoBpemMeHHasi MOHUTOPUHIOBAs CETh, MPOOJIEMBI U IP(HEKTUBHOCTH CIICKEHUS.
33. AOuoTtuueckuil U OMOTHYECKH (DOHOBBII MOHUTOPUHI OCO0O OXpaHAEMbIX
MPUPOAHBIX TEPPUTOPHUI (B TOM UUCIIE 3aIIOBETHUKOB).

34. MOHUTOPHUHT COCTOSHUSI MUHEPAIBHO-CBIPBEBBIX PECYPCOB.

35. IlepeHOC 3arpsA3HAIOMIMX BEIIECTB B pa3IN4HbIX cpeaax. bapeepsl nepeHocy.
36. DKCIIpeCCHBIE KOJTOPUCTUUECKUE U JTUHEUHO-KOJIOPUCTUUECKUE METO/BI.

37. Cynep3KOTOKCUKAHTHI.

38. MeTposIorn4eckme acleKTbl SKOAHAIMTUYECKOM ITPOLIEAYPHI.

39. IIpuOpUTETHOCTh U3MEPEHUM KOHIIEHTPALIMI 3arpA3HSIOMINX BEIIECTB.

40. DKo0JIOrnYeCKOe HOPMHUPOBAHHUE.

41. IMnakTHbIM MOHUTOPHT.

42. MOHHATOPUHT PETHOHAJIBHOTO 3arpsI3HEHUS.

44. MOHHATOPHUHT CHEXHOTO ITOKPOBA.

45. MOHUTOPUHT JETIOHUPYIOLIUX CPE/I.

46. ABTOMaTU3UPOBAHHBIE CUCTEMBI DKOJIOTHYECKOTO MOHUTOPHUHTA.

47. Opranuszanus U NpoBeJIeHue noaA(akeaIbHbIX U3MEPEHU.

48. MeToap! CleKeHUS 3a COCTOSHUEM KUBOTHOI'O U PACTUTENIBHOIO MUPA.

49. MOHUTOPUHT 3€METTb.

50. JIecHO MOHUTOPHHT.

51. CanuTapHO-TUTHEHNYECKOE HOPMHUPOBAHUE OKPYKAKOLIEN CPEbI.

52. bUOreOXMMUYECKUII MOHUTOPHUHT T'OPOJICKON PACTUTEIIBHOCTH.

53. KiimmaTu4ecknii MOHUTOPUHT.

54. MOHUTOPHUHT MOPCKOM CPEJIBI.

55. MeauKo-3K0JIOrHYe€CKU MOHUTOPHUHT.

56. DKOTOrM4ecKoe NPOrHO3UPOBAHUE.

57. Knaccudukaius CMCTEM MOHUTOPHUHTA.
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58. bHOreoXMMMU4eCKHil MOHUTOPHUHT T'OPOJICKON PACTUTEIBHOCTH.
59.0konornyeckne HHPOPMALMOHHBIE CUCTEMBI.

60. Dkonoruyecku onacHsle puznyeckre (HaKTopbl BO3ACHCTBUS.

61. MOHUTOPHHT TPAaHCTPAHUYHOT'O IIEPEHOCA.

62. JlucTaHIMOHHBIE METOABl MOHUTOPHHTA.

63. OueHka pagualOHHON CUTYalNH.

64. 3arpsi3HeHUs1 OKpYy>Karoliei cpeabl OBITOBBIMU M MPOMBIIIJIEH-HBIMUA OTXO/a-
MU.

65. I'eodkonornueckoe KapTUPOBAaHUE W KOMIUIEKCHAS OLIEHKA COCTOSHUS OKpY-
YKAIOLLIEN CPEebl.

66. CucteMa HOpMUPOBAHUS PaJIUAIIMOHHON 0€30MaCHOCTH.

67.HopMmaTuBBI KaueCTBa OKPYKaIOWIEH CPEIbI.
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