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POTABLE WATER TREATMENT: EFFICIENT METHODS

Abstract. The article discusses the importance of water in human life, studies methods of
water purification
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BBEJIEHUE

[TonsiTHE OYHMCTKM BOJABI HEpPa3phIBHO CBSI3aHO € ee KkadecTBOM. KadecTBO BOAbBI
MIPUPOJIHBIX HCTOUHUKOB OOBIYHO HE YIOBJIETBOPSAET TPEOOBAHUSIM MOTPEOUTENEH, TOITOMY MPHU
BOJIOMOJITOTOBKE BOJAY MPEIBAPUTEIHHO OYMIIAIOT OT MOCTOPOHHHUX MpuMeceil. B mporecce
WCTIONBE30BaHUSI BOJBI TIOTPEOUTESIME OHA 3arpsi3HsieTcs. JlanpHeilee ee moTpeOieHue WIn
cOpoc 00paTHO B TPHUPOIHBIA BOJOEM CTAHOBSITCS HEBO3MOXKHBIMH. Takas CTOYHas BoJa
MOJIJICKUAT OYMCTKE ITyTEM yIaJCHHs U3 Hee HeXeNlaTelbHBIX ImpuMeceld. B mporecce ouncTku
BOJIa TIEPEBOJAWTCS W3 OJHOTO, MEHee KadeCTBEHHOTO COCTOSIHHSA, B Jpyroe, Ooiee
KaueCTBEHHOE, TPU KOTOPOM CTAHOBITCS BO3MOXXKHBIMH BapHaHThl KaK IOBTOPHOTO
MCIIOJIb30BaHUS BOJIbI MOTPEOUTENISIMHU, TaK U €€ cOpOC B MPUPOTHBIA HCTOYHUK.

MATEPHUAJIBI U METO/JbI

AOCOMOTHO 4YHCTON BOABI B MpHpoAe HET. Boja MOCTOSHHO COIMpPHKACAeTCsl CO
BCEBO3MOXKHBIMU TBEPABIMHU, JKUAKUMU U Ta3000pa3HbIMH BellecTBaMH. biaromaps ux
pacTBOPEHHIO, MPHPOJHBIE W CTOYHBIE BOABI OOBIYHO TIPEACTABISAIOT COOOM CIOXKHBIC
MHOTO(a3HbIE MHOTOKOMITOHCHTHBIC CHCTEMBI, COJACpXAallue IEeNbIH pPSJI MHUHEPATbHBIX
COCIMHEHUI W OPraHMYECKHUX BEIICCTB, B TOM WYHCIIEC 3arps3HHUTENICH €CTe- CTBEHHOTO U
HCKYCCTBEHHOI'O ITPOUCXOMKICHHUS.

UToObl MOHATH, KAKUMHU 3arpsi3HUTENSIMH Mbl Yallleé BCETO BO3/CHCTBYEM Ha TOYBY, a
yepe3 Hee U Ha BOJY, MOKHO Pa3JeNIUTh JAesITeIbHOCTh YEJIOBEKA HAa HECKOJILKO TPYIIIL.

XUMUYECKOe 3arpsi3HeHUE

PaGota npeanpusTuii caMbIX pa3HBIX OTpaciieil He 00XoauTcs 6e3 CPelCTB, MPU3BAHHBIX
YCKOPUTH WM YYaCTUTh T€ WM UHBIC TPOIIECCHI, YBEIMYUThH MPOU3BOAUTEIHHOCT U T.J. Yalie
BCEr0 peub MOXKET WATH O TECTULMIAX, MPUMEHSEMBIX B CEIbCKOM XO3SHCTBE B KaueCTBE
ynoopenusi. Camoe momyJsipHOe yAOOpEHHE — CeIUTPa — MOTJIOMAETCS 3eMJICH U TMTPOHUKAET B
BOJIY, TJIC B BHJIC HEPACTBOPCHHBIX HUTPATOB MPEIACTABIISACT YrPO3y JJIs YSIOBEKA.

TexHuueckoe 3arpsi3sHEHUE

[Tecok u MenKHe YacTHUIBI TOPHBIX MOPOJ MOCTYHAIOT B BOJY B KaUeCTBE €CTECTBEHHBIX
CIYTHUKOB, TaK Kak, Hapymias OypeHHEM CKBRXHHBI PYyCIO IOJ3EMHOTO TEUCHUS, MBI
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MPOBOIIMPYEM TIOTOK BOJBI TOJHUMATh HApYXy BCE B3BECH, KOTOPHIE B OOBIYHOM pEKUME
OCTalOTCS MUPHO JISKAIIUMH Ha JHE.

buonornueckoe 3arpsisHeHUE

Boga — u3Hb, ¥ 3TO YTBEPKIEHHE XapaKTePHO HE TOJIBLKO MOTOMY, YTO O€3 BOJBI KUBbBIE
OpraHu3Mbl MMOTMOAIOT, HO U MOTOMY YTO BOJA JIETKO NMEPEHOCUT pasHble (hOpMBI Ku3HU. Peub
uaer o 0akrepusx, Bupycax, rpudkax. OHu HEMPUBEPEIUBBI, IOITOMY B CHIPOW U HATIOJTHEHHON
pa3sHOOOPa3HBIMH AJIEMEHTAMHU Cpejie PEKPacHO BBDKMBAIOT 0 HY)KHOro MoMmeHTa. [lomanas B
CKBOXMHHBIM TIOTOK, OHU 0€3 TpyJa MOTYT NMPOHUKHYTH B YEJIOBEKA, BBI3bIBASI OCTPHIC U JIaXKe
HEoOpaTUMBbIE COCTOSIHUS 3/I0POBBS.

Merammueckoe 3arps3HeHUe

DTOT THUN BIIOJIHE MOT OBl CYIIECTBOBAaTh B paMKaX XMMHUYECKUX 3arpsi3HEHU, OJIHAKO
MeTajula B 3€MJI€ M BOJE HACTOJIBKO MHOTO, YTO €r0 CTOUT BBIAEIUTH B OTACIIbHYIO T'PYIIIY.
Mertanibl, B 0COOGHHOCTH >KENe30 M MapraHell, SIBISIOTCS OAHHUMH U3 TeppaoOpasyroImx
AJIEMEHTOB, TO €CTh OHM BXOJST B COCTaB IUIAHETHI 3eMJis. BBIMBIBasCh U3 MOPOABI, KEIE30 U
MapraHel] yCTpeMJISIOTCS B BOAY.

PE3YJIBTATBI

Taxum oOpa3om, MPUUMH OYUIIATH BOAY U3 CKBaXKUHBI HECKOJBKO. [loaTOMY cpa3y nmocie
TOT0, KaK Bbl MPOOYpUIIU CKBAXXUHY Ha CBOEM Yy4acTKe, oOpasell BoJbl He0OX0IUMO OT/AaTh Ha
CHEIHUAIbHYI0 JKCIEePTU3y, KOTOpas TIOKaXeT, HACKOJIbKO JaHHas BOJa MPHUTrOAHA JUIS
UCTIOJIb30BaHUSI M YTO HY)KHO C HeHl chenmaTb, 4ToObl 0Oe3 3a00T M Bpena A 310pOBbS
HACJIaX/1aThCsl €€ MUTATEIbHBIMUA CBOMCTBAMM.

CrocoObl OYUCTKH MUTHEBOM BOJIBI U3 CKBAYKHHBI

MexaHnueckuii crocoo

CaMmblil mpocToil M W3BECTHBII B OBITY CHOCOO MEXaHMYECKOHM OYHCTKH BOJBI —
oTcranBanue. Habupasi B eMKOCTh HEKOTOPOE KOJUYECTBO KHUIKOCTH, BBl TOUHO MOXKETE OBITh
YBEPEHBI, YTO B TEUEHHE OMPEECIICHHOTO BPEMEHU BCE TSKEJIble B3BECH OIYCTSTCS Ha JTHO U
YHCTYIO BOAY MOXHO OyJIeT uepnarh 0e3 Omacku.

OnHako 3TOT cmoco0 He ujaeaseH. Bo-mepBbIX, €ro He MOJYYHTCS HCIOJIb30BATh B
OonpIMx MacmTabax, Tak Kak pacxoJl BOJABI B JJAHHOM cliydae OyAeT mpeBbllaTh npuxoi. Bo-
BTOPBIX, YCJIIOBHAs JIMHUS 0Opa30BaHMs OCAJKa OYEHb OTHOCHUTENIbHA: CIOXKHO ONPEACIHTh Ha
IJ1a3, 10 KakoW CTENEHU TIIIYyOMHBI €MKOCTH MOXXHO JTOWMTH, YTOOBI HE 3a4epIHyTh BMECTE C
BOJIOM M OCaJlOK. B-TpeThuX, 3TOT METO NPUMUTUBEH M HUCIIOJIb30BATh €I0 MOXHO TOJBKO MPHU
JIOTIOJTHUTEILHOM KHUIITYEHUH BOJBI, a TaKKE€ B YCIOBHSX, KOTJa OTCYTCTBYIOT Apyrue, Oosee
TEXHOJIOTHYECKHE METOAbl OUMCTKH. XOTSI €r0 HECOMHEHHBIN IUTIOC B TOM, YTO 3TO OeCTIaTHBIN
crocoo.

Crnenyromuii MexaHU4eCKUi BHUJI OYMCTKU BOJIbI — TUAPOLUKINYECKU. B ocHOBE 3TOrO
MPHUHIIAIIA — CTEIHANbHAS BBITSHYTash €MKOCTh, BHHU3Y KOTOPOW HAaXOIUTCS KOHYCOOOpa3HbBIH
[UIAMOOTBAJ, @ B IEHTPE — CIUpaJIb AJI1 NOCTYIUICHUsI OYUIIaeMoi xuakocTi. Hampasisisick nmo
CIIUPAJIH, BOJIA 3aKPYUHUBAETCS B €CTECTBEHHOM IOTOKE, KOTOPBIN BBITECHSET TSAKEINBIN 0CaJJOK U
MIPOTAJIKUBAET €ro B KOHYC. A 4HCTasl KUJKOCTb, OKa3bIBAIOIIASACS JIErye O0CajJKa, MOCTYHaeT B
€MKOCTb IS 3200pa BOJIBI.

XOopoIo U3BECTHBIA CIOCOO0 MEXaHWYECKON OUYMCTKH BOABI — ceTrdartas (QpuibTpamus .
OuUIbTp B BUJIE CETKH MOXKET ObITh YCTAaHOBIIEH KaK BHYTPHU TPYOBI, MOJAIOLICH BOY, TaK U Ha
JIPYTUX y4acTKaX BOJIOOTBEJCHHS — BCE 3aBUCUT OT BO3MOKHOCTEH OT/AENBHO B35TON CUCTEMBI B
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nome. CeTKH 3alluIIaroT BOAY OT NPHCYTCTBHUS IECKa, PIKABOW OKAJIWHBI, MEJIKHUX YaCTHIL
IUIACTUKA U JPYTMX BUIUMBIX TJa3y 3JeMeHTOB. CeTKH MpOCThl B AKCIUTyaTallud, OJHAKO 3a
HUMU HYXEH IMOCTOSIHHBIM yXOJ, MHAu€ CKOMUBIIMECS B HUX 3aCOpPhl MOTYT CTaTh MPUYMHON
MOJIOMOK U OOMJIBHBIX YTEUEK COpa M3-3a MPOPHIBOB.

[Imroc ceTdaTtoif CUCTEMBI OYKMCTKM B TOM, YTO OHA MOXET OBITh KaK OYCHb MEJIKOM,
MPAKTHYECKH HETIPOHUIIAEMOM, TaK M IOCTATOYHO KPYIMHON — B 3aBUCUMOCTH OT OOILIEro YpOBHS
3arpsI3HEHHOCTH BOJIBI.

OBCYXIEHUE

OCHOBHOW HEIOCTATOK JIAaHHOTO CMOCcO0a OYMUCTKM B TOM, 4YTO C TIOMOIIBIO
MEXaHHYECKOTO BMENIATEeIHLCTBA MOKHO YCTPAHUTB TOJIEKO BECOMBIC YACTHIIBI. ITO MPUEMIIEMO,
€CJIM peyb UJET HE O MUTHhEBOH, a 0 TEXHUYECKOU BoJie. Bece neno B ToM, 4TO MOMUMO BUIUMBIX
3arpsi3HUTENEH B BOJIE MOTYT MPHUCYTCTBOBAaTh MHUKPOYACTHUIIBI, KOTOPHIE HE MMEIOT HH 3araxa,
HU I[BE€Ta, a TOTOMY WX HAJIMYUE MOXET MPOABHUTHCS TOJBKO B peE3ylbTaTe pPa3BUTHS
HEJOMOTaHUS WX MTOJIOMKH TEXHUKH.

CopOrnoHHEIH croco0

Hapsimy ¢ MexaHWYecKUM OJMH M3 CaMbIX CTapbIX M IMOMYJISPHBIX METOJOB OYHUCTKH
BOJBI — COPOIMOHHBIA . B €ro OCHOBE JICKHT NPHHIMI XUMHYCCKHX PEaKIHid, KOTOpHIS
MPOUCXOIAT MEXAY DOJIEMEHTaMHU, COACPKAIIMMUCA B BOJE, U DJIEMEHTOM-aJICOPOCHTOM,
KOTOPBIN MPOITyCKaeT BOJY yepes ceodsl.

CaMblil onmynsspHBIA COPOSHT MPUPOTHOTO MPOUCXOKICHHS — aKTUBHPOBAHHBIA YTOJIb.
OH uMeeT MOTpscaIee CBOMCTBO 3aJep>KUBATh B CBOEH MOPHUCTON CTPYKType XUMHUYECKUE,
OMOJIOTUYECKHE U TEXHUYECKUE 3aTPS3HUTEIIH.

[ToMuMO aKTHBHPOBAHHOTO YIJIS WCIIONB3YIOTCS TIWHA, IICOJTUTHI, TIECOK — BCE OHH
UMEIOT BBICOKYIO BOJIOM3MECTHMOCTh, a TPH JOMOJHHUTEILHOW 00pa0OTKE IOBBINIAIOT CBOU
MIPOITYCKHBIC CBOMCTBA, aKTHUBHEE 3aJICPIKUBASI IOCTOPOHHUE 3JIEMEHTHI.

[loMuMO TPUPONHBIX, T.€. OPraHUYECKUX, THUIIOB aJCOPOCHTOB CYIIECTBYET LEI0e
CEMEICTBO MCKYCCTBEHHO CO3/IaHHBIX (MIBTPAIMOHHBIX MaTepUasoB, OTIUYAIOIIUXCS Oolee
BBICOKMMH TIOKA3aTeNIIMH H3HOCOCTOMKOCTH, MPOCTOTOM MPUMEHEHUS W HU3KUM YJCIbHBIM
BECOM.

BriOupast cpeu Bcero MHOTOOOpa3usi 3arpy304HOr0 COpOMPYIOMIEro MaTrepuaia, CTOUT
VUUTHIBATh MPEKIIE BCETO CTETICHD 3arpS3HEHUS U €r0 XMMHUYSCKYIO KapTuHy. Tak, eciau B Boze
uMeeTcsl OOJBIIOe KOJNMYECTBO KOJUIOMTHBIX YaCTHI[, CTOMT W30eraTh HWCIOJIb30BaHUS
AKTUBUPOBAHHOIO yIJs, MOTOMY 4YTO KOJUIOMJ 3a0MBaeT OYHCTHBIE IOPHI U CBOJUT
3¢ (HEeKTUBHOCTH YIIIA HA HET.

Opnako B cily4yae MpaBHJIBHOM SKCIUTyaTalldyd Takas 3arpy3ka CIOCOOHA MOKa3bIBaTh
BBICOKYIO 3()(EeKTUBHOCTH NP HE CIUIIKOM BBICOKHX YPOBHSX 3arps3HEHUs, a JAJI TOTO YTOObI
BO300OHOBUTH €€ (PHIBTPYIONIYI0 MOIIHOCTh, JIOCTATOYHO IPOCTO MPOU3BECTH OOpPATHYIO
MIPOMBIBKY, T.€. ITyCTUTh MOTOK BOJIbI B CTOPOHY, IPOTHBOIIOJIOKHYIO OOBIYHOM.

B 3aBucumMocTH OT TOTrO, HACKOJIBKO Y3KMMH M MHOTOYHCIICHHBIMH OyAyT TIOpPBI Ha
bunpTpaTe, MOXHO OMPEIETUTH €ro 3OPEKTUBHOCTh — M, COOTBETCTBEHHO, IIeHy. OOBIYHO 3TO
BITOJIHE JOCTYITHBIH PACXOJHBIM MaTepuall, KOTOPBIA MOMEIAeTCsl B OIO/DKETHYIO YCTaHOBKY,
MMEIOLIYI0 KaK PYyYHOE, TaK 1 MEXaHUYECKOe yIpaBiIeHHE — BCE 3aBUCUT OT TpeOyeMbIX paboumx
MOIIHOCTeW U cdepbl HCMNONb30BaHMUs. brarogaps UIMPOKUM BO3MOXKHOCTSIM — BBIOOpa
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COPOLIMOHHBIA METOJ MOXKHO CUMTaThb HE TOJBKO OTHOCHUTENHHO J(PQPEKTUBHBIM, HO U
JOCTYIHBIM JJIS PSIIOBOTO MOTPEOUTEINS.

UtoObl MOBBICUTH  3(P(HEKTUBHOCTH TAaKOTO (QWIBTpa W  YBEJIMYUTh  IUIOMIAIH
B3aMMOJICHCTBUSI €  PasNUYHBIMU  3arps3HUTENSIMHM,  Yallle  BCETO0  MOJEIHPYIOTCS
MHOTOCTYIIEHUAThle COPOIMOHHBIE YCTAaHOBKH, UMEIOIME HECKOIBKO CBSA3aHHBIX MEXAY COOOM
KapTpukeil. Boia u3 nepBoro kapTpuaka NpOHUKAET BO BTOPOH, a 3aTe€M B TPETUN — U KaXIbIi
pa3 CTeNeHb €€ OYMCTKH MOBBIIIACTCS, KaK IMOBBIIIAECTCS U IUIOTHOCTH 3arPy304HOTO Marepuasa,
paboTaromero ¢ 6oyiee MEJIKHMMHU YacTUIIAMH, YEM €T0 «IPEIIIECTBEHHUK». BRIOpaTh HYKHYIO
MoJieTh (PUITBTpPA JIETKO — CIIEAYET MPOCTO MPUOOPECTH HAOOP KapTPHKEH, KOTOPBIE OTBEYAIOT
3asBJIEHHBIM TpeOOBaHUSAM, Hampumep QUIbTp-o0e3kene3uBaTeslb + (QUWIBTP OT HUTPATOB +
buIBTp ¢ cepedpoM T 00e33apakKMBaHUS BOJIBI.

HonooOMeHHBIi crioco0

HNonooOMeHHbII crmoco0 BO MHOTOM IMOX0X Ha COpPOIIMOHHBIM — B OCHOBE BCE TOT K€
METOJI B3aMMOICUCTBUS MEXKAY (PHIBTPOM H KUAKOCTHIO, HO C TOM pa3HUIICH, 4TO BPEIOHOCHBIE
DIIEMEHTHI B BOJIE HE «3aCTPEBAIOT» B MOpax (QWIBTPa, a pa3pymaroTcs Ojaroaaps XUMUIECKOH
peaxiuu.

['maBHBIN 37€MEHT 3TOW CTPYKTypbl — HOHOOOMEHHAas CMOJIa, KOTOpask COCTOUT U3
HEOPraHUYECKOTO MaTepHalia MOPUCTON CTPYKTYpPHI, MPOIMYCKAIOIIET0 4epe3 ceOsi MOJICKYJIbI
BOJBI U Mpouux 37eMeHToB. H20 0e3 morepb MUHYET CMOJy, B TO BpEMsI KaK BCE OCTaJIbHbBIE
B3BECH MPOXOJAT 4Yepe3 OOMEH HOHAaMH, TO €CTh MEHSIOT CBOM MOJEKYJSPHBIA COCTaB,
pa3pymaTcs U aHHUTHIIMPYIOTCS B BOJIE, HE HAHOCS €l HUKaKOTro Bpesa.

MeToa 1Mo3BOJIIET OYUINATH BOIY OT HIMPOKOTO CHEKTpa OCHOBHBIX 3arpsi3HUTENCH, OH
HKOJIOTHYEH, POCT B MPUMEHEHUH U HEe TpeOyeT KPYIMHBIX (PMHAHCOBBIX BIMBaHMA, OJTHAKO JJIS
TOr0, 4TOOBI pe3yibTaT Bcerjga ObUT O€3yNpeuHbIM, CIEeAyeT BHUMATENbHO CJIEIUTh 3a
COCTOSIHUEM HOHOOOMEHHOW CMOJIBI. BO30OHOBIATH €€ pecypc HYKHO C HMOMOIIBIO TabJIETOK
MMOBAPEHHOM COJIM, KOTOPBIC BO3JCHCTBYIOT Ha XMMHYECKHU COCTAaB CMOJIBI U CIIOCOOCTBYIOT
BO300HOBJICHHIO €€ (DYHKIIMOHAIbHOCTH.

HNoHOOOMEHHBIH €1oco0 MOAXOIUT, €CIM Bbl XOTUTE OBITh YBEPEHHBIMH B YHCTOTE
notpebyseMoil BOABI M IMPH 3TOM TOTOBBI HECTH 3a IMPOLIECC OYUCTKH HEMOCPEICTBEHHYIO
OTBETCTBEHHOCTb.

OO6patHbIii 0OCMOC

Camplii Toporoii u camblii BHICOKOTEXHOJIOTHYHBIN METOJ] — 00paTHbIid ocmoc. B ocHOBe
ero paboThl — TIOJIYHENIPOHMIIAeMasi O0OpaTHOOCMOTHYECKass MeMOpaHa, TOpbl KOTOPOU
HACTOJBKO MaJibl, YTO MPOIMYCKAIOT Yepe3 ceOs Tonbko Mojekynsl H20, a moTomy Ha BBIXOZE
MBI UIM€EM CTePUIIbHYIO, O€3yIPEYHO YHCTYIO BOIY.

ITouemy 3TOT MeTon Joporoii? Bo-nepBbixX, B 00CTY)KMBaHUU YCTAHOBKU aKTUBHYIO POJIb
UTpaeT BBICOKOE JABJIEHUE, CO3AaBAEMOE HCKYCCTBEHHO C MOMOIIBIO AJIEKTPOMOANUTKH —
pacxo]l SJIEKTpUYECTBA Yy OSTOW TEXHOJIOTMM OYEHb BBICOKHMH. Bo-BTOpbIX, cama 1o cebe
HeOpraHuyeckass MeMOpaHa sBISeTCS WHHOBAIMOHHOW pa3paOOTKOH, CO3MaHHOW U3
COBPEMEHHBIX MAaTEPHAaJIOB C BHICOKOH M3HOCOCTOWKOCTHIO. [11aTnTh 3a ee paboTy MpUXOAUTCS
pPEAKo, HO 3aTO MO-KPYIMHOMY, B OTJIIMYHE OT YK€ Ha3BaHHBIX METOJIOB OUMCTKH, Ubs YAEIbHAS
CTOMMOCTb HEBBICOKA, HO OOCIyXuBaHUE TpeOyeT MOCTOSIHHBIX JCHEXKHBIX BIMBaHUN U
(bU3UYECKOT0 KOHTPOJIS.
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YcTaHoBKM 00paTHOrO OCMOCAa OCHAUIEHbl JaTYUKaMH, KOHTPOJUPYIOLIUMHU YpPOBEHb
3arpsA3HEHMS BOABI — TAaK YTO Ja)Ke €CIU OH BHE3AIHO NOJCKOYUT, OYHUILIECHHAS BOJIa HEU3MEHHO
OyZAeT CTepHIIbHOM, Yero Helb3sl FTapaHTHPOBATh B APYIMX YCTAaHOBKAX.

Kazanocek Obl — cTepuibHas Bojia, 4YTo MOXKeT ObITh siyunie? Ho Ha camoM nene xapkue
CIOpPBI O TMOJIb3€ M BpEeAe TAaKOW BOJBI 10 CUX MOpP HE MOTYT MPUITH K 00ILIeMy 3HAMEHATEIIIO.
OxHu MccaenoBaTeN CUUTAIOT, YTO 3Ta BOJAA CIYXHUT OOBIYHBIM PAacTBOPHUTENEM, KOTOPBIA B
CTapUHY Ha3bIBAIM «MEPTBOI» BOJOW, T.e. BOAOH, HE Hecylied B ce0e HHUYEro MOJIE3HOTrO.
leyrne noJjiararoT, 4To TaKoOH YPOBC€HBb UUCTOTHI TOAUTCA TOJIBKO JIA MPOMBIIIJIICHHOCTH, a4 JJId
YeJI0BEKa OH M BOBCE OIACEH, TaK KaK «IIyCTas» BOJA Majo TOr0 YTO HE IOCTAaBJISAET HUKAKHUX
IMMOJIE3HBIX 3JICMECHTOB, TaK €II€C U BBIMBIBACT YK€ MMCIOIIHUECA U3 OpraHu3ma.

YroObl 060raTuTh «MEPTBYIO» BOAY A0 COCTOSIHUS GKHUBOI», HA YCTAaHOBKY OOpaTHOIO
OCMOCa YCTaHAaBJIMBAIOTCSA CIELUAIBHBIE MHWHEPAIU3AaTOPbl, KOTOPBIE HACHIIAIOT KUIKOCTh
BCEMHU HYKHBIMM JUJISl 310pPOBbSl BUTAMUHAaMU U MuHepanamu. Ho omsts ke — 3a 3TO mpuuercs
JOITOJIHUTCIIBHO IIJIaTUTD.

C npyroil CTOpOHBI, €CIM aHAIM3 Ballled BOJbI MOKA3bIBACT 3aIIKAIMBAIOUINN ypOBEHb
yrpo3bl, TOJBKO METOJ OOpaTHOTO OCMOCa MOXKET JaTh BaM HEOOXOAUMYIO CTENEHb
rapaHTHUPOBaHHON 0€30IaCHOCTH.

Ob6macTh MpUMEHEHUS

VYuuThiBasg TOT GakT, YTO cPephl YETOBEUECKON AEATEIIBHOCTH HE OTPAHNYMBAIOTCS JIUIIb
O610JIOrNYecKOl MOTPEOHOCTHIO B BOJIE, MOXKHO Pa3JeliuTh MOTPeOIsieMyt0 BOAY Ha HECKOJIBKO
BH/IOB:

- BOJla MUTHEBAs U UCIOJb3yeMast ISl IPUTOTOBIICHHUS UL,
- BOJIa TEXHUYECKasl.

C mepBelM THIIOM Bce Oosiee-MEHEE MOHATHO: BOAA JOJDKHA HMETh IPO3PauHyIo
CTPYKTYpPY, HE HMETh 3amaxa M BKyca, OBITh IOJIE3HOW MJIsi OpraHM3Ma W MOJIEPKHUBATh
HOpMaJIbHYIO0 paboTy BCEX €ro CUCTeM. B aHHOM cilyyae Mbl FOBOPUM O BOJE, B KOTOPOW He
IIPOCTO MOTYT TMPUCYTCTBOBATh JOIOJIHUTEIbHbIE IPUMECH — OHa O05A3aTEIbHO JOJIKHBI
IIPUCYTCTBOBATH, U P€Yb, KOHEYHO XK€, O TOJIE3HBIX MUKPOIIEMEHTAX.

Bona TexHHMuYeckas XapakTepusyeTcs LIMPOKHUM CIIEKTPOM KAaueCTBEHHBIX IIOKa3aTeseH,
3aBUCANIMX OT (YHKIMOHAIBHBIX OCOOEHHOCTEH mnpuMmeHeHus. Hanpumep, B paguo- u
KOMIIBIOTEPHBIX TEXHOJIOTHSAX UCHOJIB3YETCS TOJBKO CTEpUIIbHASL, AUCTUIUIMPOBAHHAS BOAA, TaK
KaK OHAa HE HapyllaeT CTPYKTYpbl B3aUMOAECHUCTBYIOUIMX C HEHl MaTepuanoB. A BOT Ul HYXA
OTOIIUTEIIBHBIX CHCTEM BIIOJHE IOJOMAET BOJA, JIMIIEHHAs JKEJIE3HBIX IPUMECEH M COJIeH,
CIOCOOCTBYIOIIMX HApacCTaHUIO HAKUIIM, P’KaBUYMHBI M HaJeTa, pa3pylIalouux TpyOonpoBoa U
HarpeBaTeNbHbBIE DJIEMEHTHL. T€XHUYECKYI0 BOLY HCIIOJIB3YIOT U B MEIUIMHE — B YaCTHOCTH,
JUCTWUIAT UAET Ha IPOM3BOJICTBO JIEKAPCTBEHHBIX CPEACTB, TAK KAK SIBJISAETCS NPEKPACHBIM
pacTBOPUTEIIEM.

C yyeToM 53TUX OCOOCHHOCTEH CTOMT pa3rpaHUYUTh BOAY HE TOJBKO IO CTENEHH
YHCTOTHI, HO M TIO MOTpebasieMbIM oO0bemMaM. ['0BOps 00 OYMCTKE BOJBI B YACTHOM JOME WIIH
KBapTHUpPE, MBI MO’KEM UMETh B BUJy HEOOJIBIION amnmapar, HOMEIIAIOLINICS 10T MOWKOM, a ecin
peyYb O IPOMBIIUICHHOM HIPEANPUATHA — CTOUT BBIICIUTH IIOJ OYMCTHYKO YCTAaHOBKY LIEJIOE
TEXHUYECKOE IIOMEIICHHUE.
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B03MOKHOCTH OYHCTKH BOJBI TOWUCTHHE Oe3rpaHWuHbl. CeromHs YelOBEK Hay4HIICS
IpUpydYaTh ATy CTUXHMIO U B YroAy CBOEHl HEOOXOJMMOCTH MEHSTh €€ OpraHOJIeNTHUYECKUN
COCTaB, MOJIETIUPYS TY CTENEHb YUCTOTHI, KOTOpasi OyJeT OTBEYaTh 3a/laHHBIM XapaKTePUCTHKAM.
Taxk, oOpaTHBIN OCMOC Yallle BCETr0 MPUMEHSETCS UMEHHO B MPOMBIIUIEHHOCTH, IIOTOMY YTO €T0
HAJICKHOCTh M MPAKTUYHOCTb HE BBHI3BIBACT COMHEHMH Ja)Ke MPU OYeHb OOJBIIMX MacuiTabax
MIPOU3BOJICTBA, B TO BpEMs KaK JOMAITHHE METOJbl BOJOOYUCTKH HEPEIKO OrpaHUYMBAIOTCS
COpPOLIMOHHBIM METOJOM, TaK KaK OH ITO3BOJISICT PEIIUTh CaMble PACIPOCTPAHEHHBIE MPOOIEMBI
3arpsi3HEHUS 32 OYEHB JOCTYITHBIC ICHBTH.

PexoMenganuu 1mo BIOOPY CI1OcO0a OYMCTKU MUTHEBOW BOJIBI

CrnepBa HYXHO OOpaTHUThCS B J1a0OpaTOPHIO, 3aHUMAIONIYIOCS aHAJIM30M COCTaBa
CKBOXMHHBIX BOJ. [locie »TOro HACTOSATENHHO PEKOMEHAYETCS PACCMOTPETh HECKOJIbKO
BapHAHTOB OYUCTKU M COTOCTaBUTh MX MEXIy co0oil. Tak, Hampumep, ycTaHOBKAa OOpaTHOTO
ocMoca CTOMT JAOpOro, 3aTO OHa aBTOMaTudeckas W Oe30TKa3Has, a 3arpy304HbId (UIBTP
3HAYUTENBHO JCIIEBIE, XOTsI €ro oOciyxuBaHue u 3(PPEKTUBHOCTH MOTYT NEPUOAMYECKU
BBI3BIBATh BOMPOCHI. JTO HE 3HAYMT, YTO 3arpy304HBIH (WIBTP TUIOXOH — IMPOCTO TPH €ro
UCTIOJIb30BaHUM OT Bac TMOTpedyeTcss uyTh Ooiblle BHUMAaHUS UM 3a00TBl, 4YeM C
00paTHOOCMOTUYECKUM (PHIIBTPOM.

BbIBO/IbI

BriOupass ¢unbTp Ha gady WIM B 3aropofHBIA JOM, TJie MOTpeOJeHHuEe BOJABI HE
NPEBBIIIACT CPEIHECYTOUHBIX CTaHIApPTOB, Bbl MOYKET€ OCTAaHOBUTHCS Ha Oojiee MPOCTOM
KOHCTPYKLIMU C PYYHBIM YIpPaBJICHHEM, TaK Kak Ui Bac HE COCTABUT TPYyAa CaMOCTOSITEIHHO
KOHTPOJHMPOBATh IMOTOK MOTpedisieMoll BOAbI. B 10Me C MOCTOSHHBIM TNPOXHBAHUEM STOT
CIOCO0 MOXET OKa3aThCsl HECKOJIbKO HETPaKTHYHBIM, TaK KaK IMPOU3BOACTBEHHBIX MOIIHOCTEH
MOJKET HE XBATUTh M BaM MPHUICTCS JHOO MOKYNAaTh QPHIBTP MOITHEE, JINOO OCTOSTHHO 0KHUIATh,
KOTJIa BOJIa «IIPUTOTOBUTCS.

Takum oOpa3zom, MMesl Ha pyKax 3akKJIIOYEHHE O COCTaBE€ BOJbI, HEOOXOIUMO YETKO
03BYUHUTH CHEIHAIUCTY CIEIYIOIINE KPUTEPUU BBIOOPA:

- IUTAHUPYEMOE KOJIMYECTBO MOTPeOIIsieMOii BOJIBI;
- TpeOOBaHUS K TEXHUUYECKON OCHAILlEHHOCTH;
- IEHOBOM JTrana3oH O0/pKeTa.
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