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MHorouncnenssie OTKPLITHA B oBnactu
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(npuodperennenm DONe3HETBOPHLIX  cBOjicTA
Oesspeanoii KYABTYPOii B pesyasTare 100as:e-
HUA B He€ yOUTHIX kunguenuem Gonesnereop-
HBIX OaKTepuii) CTONT BbiteeHHas H3 Nies-
MOKOKKOB JIHK.B 1952 1. yuenpimy A. Xepiun
u M. Yeiizom 6pin [IPOBEICH SKCHEPUMEHT
€ TOMEUCHHBIMI PaTHOAKTHBHBIMH H30TOMA-
M AHK » Genkami, B Pe3yabTare oHit Bhlsc-
HILIN, YTO B 3apaxennyto Kierky nepesaeres
TOIILKO HYKACHHOBAA KHCOTA, A He Denox, kak
CUHTAN0CH patee.B 1949-195] ry; Gy c(hop-
MYAHPOBaHLI «rpasyna Hapradipay. I'pynia
BuoxiMika 9, Hapradipa yeranosina kosuye-
CTECHHOC COOTHOLUEHHE MescTy Pa3IHuHBIMK
THNaMu a30THCTBIX OCHOBAHMIT B cocTape Hy-
Kaeorunos JIHK,

[lpasuna Hapradda u nansere PEHTIeHo-
CTPYKTYpHOrO anaauza Pozamung Dparking
Chllpatn pewaiomyio poms B pacumdponke
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crpykrypsl JIHK. Ha ocHoBe 2THX JdaHHBIX
5 1953 roay Mx. Yorconom u ®. Kpukom Oein
VCTAHOBNEH TIPHHIMIT  KOMIIIEMEHTAPHOCTH,
Vuenble cjienanu Bbiso o Tom, uto JIHK npea-
crapnger coloil ABOHHYIO MONMIENTHAHYIO
1ens, obpasyioutyio cnipans Gnaroaapa Bojo-
DOIHBIM CBA3KM MEKJY a30THCTBIMH OCHOBA-
aiAMH (QJICHIH-THMHH W TYaHUH-LHTO3MH).B
1955 . TpOM30WIO OTKPLITHE (iepMEeHTa
JIHK-nonumepasa A. KoprOeprom. 1ot dep-
MeHT CrnocodeH YATHHATL NOJUNENTHARYIO
uent npucoeauHas k 3’-xonuy uenw JIHK
SOMONHUTENBHBII HYKeoTHa. [lna aToro He-
oOxoanMo, 4To0b! npaiiMep CBA3ANCH C LULNbIO
JHK (marpuueii) no npHHLMIY KOMMIEMeH-
tapHocTH. YToObl peakuus npowia pactsop
J0NKEH  COAepikaTh  HyKIeosuATpHpochaTsl
(AHT®d), KOTOpbie HCIOMB3YIOTCA B KayccTBe
«cTpontensHoro Marepuana». B 1971 r. Knen-
f1¢ ¢ COABTOPaMH ONpeJIe/INIH COCTAB PeaKili-
OHHOH CMeCH, W TIPHHUHIMBI HCNO/B30BAHNA
JIHK-npaiimepoB s [101y4€HHS HOBBIX KO-
nuit JIHK. Opsako, 1¥3-3a TEXHONOMHYECKOH
COXKHOCTH UCKYCCTBEHHOTO CHHTe3a npaiiMe-
poB i HecTabuibHOCTH peakuny, metoa TP
551710 HEBO3MOMKHO HCNOb30BATh Ha NPAKTHKE
g nonnoii Mepe.B 1975 . T. Bpok u X. ®pus
orkpbian Thermusaquaticus (rpaMoTpHUaTe/ b=
HVIO TaJ04KOBHAHYIO 3KCTPEMAIbHO TEPMO-
dbunbhyro Saktepuio). A B 1976 r. Obina Bbl-
aenena Tag-nonumepasa — (PEPMEHT, KOTOPbIIi
cnocofen paboTars NP NOBLILIEHHBIX TEMMe-
parypax (ontumym 72-80°C).B 1983-1984 rr.
K. Mionancom ObLt IPOBEACH PALIKCNIEPHMEH=
toB no paspaborke [1LIP. Yuensiii nepsoiit Ha-
yan uenonabiosark smecto JHK-nonnmepassl
YCTOHYMBYIO K BbICOKMM Temneparypam Tag-
MOMMMEpPAzY, HTO TO3BONHIO YCKOPHTL pa-
Gory mo paspaloTke nonnMepasHoil UenHoi
peakimn. Kpome toro, K. Miosancom B coas-
toperse ¢ . Manyrom Ob11 paspaborad airo-
PHTM LHKJIMYECKHX H3MEHEHHI TeMIepaTypEl
B xoze [TL1P.

OTtkpeire Metopa [P crano oaHmum
n3 Haubosiee BHIIAIOIMXCA cobbiTHil B obna-
CTH MONEKYIApHOiT OHOMOrHK 3a Nocneanie
AecatuneTid. Metoa npojiomkaeT pasBHBaTh-
s, TOABIAIOTCS HOBBIC MOAH(DHKALNMH, HO MBI
npeiaraeM paccMOTPeTh METOAUKY MpoBee-
s knaccuueckoit [TLIP

MeToaHKa moJIHMepasinoi
LENHOH peakuHH

Metoa nocranoBku [TLIP tpedyer Hann4us
B PEAKUMOHHOIT CMECH pAZia OCHOBHBIX KOMIIO-
HeHTOB: npaiimepsl, Tag-monumepasa, CMeCh
Je30KCHHYKIeoTHATpH(pocparos, byep, ana-
TM3HpyeMblit o0pazell.

[lpaiiMepsl — HMCKYCCTBEHHO CHHTE3HPY-
eMbIC OJIMTOHYKNEOTH/bI, KaK MpaBuio, pas-
mepom ot 15 po 30 WYKNeoTHAOB, KOTOPLIC

HICHTHYHBLI  COOTBETCTBYIOIHM  YHAaCTKaM
JIHK-Mumenn. Mrparot kiroUesyio poib B am-
nandgika, oopasya NpoayKThl peakui.

Jng nonumepasnoil uenHoil peakuuH no-
CNEeA0BATENILHOCTH MPaiiMEpoB O4eHb BAYKHBI,
MOTOMY UTO PEAKLHOHHbBII LK/ WMEET onpe-
JENEHHBIE BEHYHHBI TeMNepaTyp, HCMoab3ye-
MBbIE Ha DTANax Harpesa H OXJaMmIACHHS.

Kpome Toro, Sonbuuoit u3dbiTox npaiise-
poB B peakuuonuoif cmecu TTLP npusoaut
K TOMY, 4TO OHM ¢ Oonblueil BEPOATHOCTLIO
CTAJKMBAIOTCA C YACTHYHO KOMILIEMEHTap-
HLIM NpaiiMepoM, 4eM € MOJHOCTBIO KOMNJIe-
mentapuoii JIHK marpuuoii. Takum ofpasom,
cieyer n3derar KOMANEMEeHTapHOCTHIIPaii-
MEPOB APYT APYTY.

Tag-nonnmepaza —  TepMocTabHAbHBbII
(epmeHT, KoTopblit obecneynBaeT A0CTpanBa-
uue 3'-konua sropoii uenn JHK no npuauun
KOMILIEMEHTAPHOCTH, DTOT (JepMeHT J0BOMb-
HO HACTO UCTIOJIB3YETCS NPH NPOBEACHHN CTak-
napruoii [P,

Taq JHK nonnmepasa nMeeT onTHMallb-
HYIO Temreparypy pernmkamun — 75-80°C
il BBIACPXKMBACT IHTENbHOE BO3ACHicTBHE
temnepatyp Ao 96°C. Takum obpazom, oua
MOMET OCTABaThCsl AKTHBHON MOC/IE KakIoro
13 UIArOB AEHATYpPalli.

Cwmech Jle30KeHHYKAeoTHATpH (o Cha-
ToB (AHT®) — «cTpouTenbubiil Marepuamy,
koTOpelit  Mcnoabayercs  Tag-noanmepasoii
s cuuTesa sropoii nenw JIHK. Bxatouaer
B ceda aesokcnaseHosunTpudochar (AATD),
aesokeuryanosunTpudocdar (Al Td), aesok-
cuumTosnHTprdocdar (allTP) n aesoxkcnTu-
muauntpudochar (ATTD).

Jlas ONTHMANBHOIO BKIIOMEHHS OCHOBA-
Hnii B cunTesnpyemyio tenb JIHK ux obbry-
HO j0basnsioT K peakioHHoii cmecu TTLIP
B OKBHMOJIAPHEIX KonuuecTBax. Kax npasiio,
KOHCUHAA KOHUEHTPALHS KaXJIOTr0 JE30KCHHY-
kneosuarpudocdara cocrasaser 0,2 MM.

By(iep — cMech KaTHOHOB H aHHOHOB MC-
[roJib3yeMas B onpejenenioll KOHUCHTpaLnH,
ofecnevuBaloNlas  ONTHMANBHBIE  YCA0BHS
UL Peakiiii, a Takwke cTabWiIbHOE 3HAYCHHE
pH. 3naucuue pH Gydepa konednercs or 8,0
10 9,5 1 ctabunusnpyercs Tpuc-HCL

Oauum  u3 komnosentoB Oydepa Tag-
nosuMepassl sengerca non kanus (KCl), koro-
phiii ciocofeTByeT 0TKHIY npaiiMepos. Bydep-
Had KOHUEHTPAllHd WOHOB MarHus #ABiAseTcs
ellle OJIHMM BaKHBIM (haKTOPOM JUIst NIPABHIIb-
Horo (dyHkunonnposarus JIHK-nomismepassl,
Monsl Maruus cayxar kodaxropom s JIHK
noauMepasbl.

Ananuzupyempiit obpasel — BHOCHMBII]
B PEAaKLHOHHYIO CMech npernapar, o0bluHo co-
aepswauuit wexkomyto JIHK, caysaiyio Mu-
weHslo ana ammaudukanus, B cnyvae otcyT-
craus JHK-muieny nponyxr ve obpasyetes.

B HAYYHOE OBO3PEHME
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Muoraa ang ygo0cTea AeTeKIME Wi KOH-
Tpontd HPEKTHBHOCTH B COCTAR peaKimoHHoi
CMECH MOTYT ObITh BHECEHbI AONOAHUTEABHBIC
KOMITOHEHTbI.

BuyTpeHHHE KOHTPOIN — HECBOICTBEH-
HbiiT gaHHOMYy oprasnssmy dparment JHK, kak
npasino, Sonbwero paimepa, OrpanHyCHHbIIl
cneunpuueckitMu npaiimepamit. TlpakTisecki
fpescTanser coboil aNbTepuaTHBHY O MaTPH-
1y TTLP 1 no3BOASET KOHTpOANpoBath ddbex-
THBHOCTb amMian(QUKalK B KaK10i KOHKpeT-
HOM npobupke.

JIHK-30HAb1 — NCKYCCTBSHHO CHHTE3M-
pOBAHHBIE  OAHIOHYKACOTHLbI HeDOo/LILIOrO
pasvepa (okono 30 HYKIEOTHIOB), KOMIIe-
MeHTapHble  Cneuu@UUecKiiM  AMIIHKOHAM
(npoaykram peakuni). MoryT MCnosib30oBarh-
¢ ans jetekuny npoaykros TTLIP, Gnaropaps
NPUKPEIUICHHBIM K HHM H30TOMHbIM HiH (ay-
OPECLEHTHBIM METKAM.

Iins yayuuenns pesyastaros [TLP me-
nonp3yrotes pazanusbie TP pobasku. At
KOMITOHENThl CrOCOOHLI NOHMKATL TEMOEpa-
TYPY AeHaTypauui MaTpHibl Kl cTaluansu-
pytot JIHK-noaumepasy.

OGbuo  nermoabsyemsle  TTLP-gobasky
sxovaior  aumernacynsdokens  (AMCO),
cynb(ar aMMOiHs, NOAMITHICHIINKOb, Obl-
quii CHIBOPOTOUHBIIH aibByMiH (BSA), xena-
TiH, N-TpHMETUAHUHH 0 ITTHLEPHE.

Ecom 8 npode umeercs uckoman JIHK,
¢ Heil MPOMCXOAMT PAA M0CIEI0BATEbHBIX
UMKIMYHBIX PEAKLNit, KOTOphIE pasanualoTes
TeMNepaTy PHbIMH PEAKUMAMU.

Xoj1 peakuun

AMIUIHGHUKALNA MOKET BKIIOYATH B cebs
MHOYKECTHO LMKIOB, HO BCC OHM COCTOHT
§3 TPEX ITANOB: JACHATY PALUA, OTHHE J10H A=
uus [1].

Jenarypauus — npolece nepexoia AByX-
nurenoil Gopmbl JIHK B oanOHKTEBYIO H3-34
pa3pbiBa BOAOPOHLIX CBA3EH MEJLY KOMIIIC
MEHTapHbIMH [IapaMil OCHOBaHMIT 1pH BO3/ICH-
CTBMH BLICOKMX TEMMEPaTyp.

OTKUF — MPOLECC NPUCOEAHHEHHA Npaii-
MepoB K onnonenoyeunoit  JHK-mutieHn.
OTAKNC NPOHCXOAUT Oaronaps NpaBuiy KoM=
mnesmentaproctitaprapda. bes cobiroaenns
9THX YC/0BHIT npaiiMepbl HE OTAHIAIOTCA.

Dnonrauna (cuires). Tag-nonivepasa 20-
cTpaunsaeTt Bropyto uens [AHK ¢ 3’-koHuanpaii-
mepa.

Temreparypa B PeakUNOHHOH cMeCH 10BO-
aAWTea 10 onTiMyMa padotst Tag-nonumepasb!.
JareM OHA MAKCHMAIbHO SPHEKTHBHO Ha-
qunaeT cunTesnpopars Bropyto uens JHK
or 3'-Kouua npaiimepa, KOTopblit CBA3AH ¢ M-
TpHLLEl, 1 NPOABNTASTCSH B HAMPARNCHUH OT 3
K 5’ KoHLLY.

Peayaprarom T1L{P Gyaer akenoHeHnab-
HOE yBCANUCHNE KOTHUECTRA CeUnpHUecKoro
dparmenta JIHK, omiceizaemoe (hopmynoii

A=M2n—n=1)2n,

rae A — KonuuecTso creuudguieckux (orpa-
HHYEHHBIX fIpaiiMepaMu) NPOAYKTOS PeaKkliH
amnandukaunn; M — HauanabHOC KOTHYECTBO
JIHK-Muiueneii; n — 4HCN0 LHKI0B amnungu-
KaLHH.

Takum oGpazom, crewndguueckue ppar-
MCHTBI, OFPaHHYCHHBIE HA KOHLAX npaiime-
pami, BICPBBIC TIOABIAKOTCA B KOHLE BTOPONO
WNKNA, HAKAMAMBAIOTCA B TEOMETPHHECKOH
[IPOTPeccHi i OYCHb CKOPO HA4MHAIOT JAOMM-
HHPOBATH CPEAH MPO/IYKTOB amnnuduKkauun,

Buaw TP

MMomumo Kiaccuueckoro papuanta [TLP
CylLleCTBYeT TakKe MHOKECTBO JAPYIUX Baph-
antop nocraHoskr TMLP. koTOpbIC Hampasie-
Hbl Ha PCIUEHHE MHOTHX 3aiau: yBe/HUueHHS
>ypeKTHBHOCTH PEAKUUN H CHIDKCHHA PUCKA
0Opa3oBatis HeCHCUHDHISCKHX [IPOAYKTOB;
peaAM3ALNI0 BOIMOKHOCTH NMPOBCACHHA Kate-
CTBEHHOTO M KOAHYECTBEHHOTO aHAAH3a HCKO-
MbIX YHACTKOB MOJICKYIbI JIHK/PHK [2].

B KAHHHKO-AHATHOCTHHECKHX Jaboparo-
puax Haubosiee pacipoCTPAHCHHBIMH MOIH-
(mkanpsimu TTLP sBngiotes:

NP ¢ «ropsuum» craprom (hot-start
PCR) — cyTb 3T0ii MoaM(MKALMH COCTONT
B (IPEIOTBPALLEHIHH BOIMOKHOCTI Hawasla pe-
AKIMK 10 MOMEHTA A0CTHAKEHUA YCI0BHI, KO-
Topbie 00eCneunBaIoT cnetupuuecKuil OTIKHT
npaiimMepos.

B smomenT nocraxosxy TNLP nonumepas-
Has aKTHBHOCTH (hepMeHTa OI0KNpyerca aHTH-
TeaMM MM HeDOJABLWNME MOJCKYIamMu THIA
Affibody, HMHTHPYIOIIMI aHTHTENA, 0 Ha-
CTynJieHHs TepBoii JeHaTypauni (npu 95°C
g revenne 10 MUHYT).

[1LIP ¢ «ropatusy CTapToM jAaeT BO3MOM-
HOCTH MMHUMI3HPOBATL BEPOATHOCTL 00pa-
soanns Hecnewupuuecknx npoaykros IMLP
H BO3MOXHOCTb [OJIYHEHHS JOHKHOMOIOMNH-
TeABHBIX PE3YNETATOB AHANH3A.

MLP ¢ obparsoit Tpanckpunumed (OT-
[ILIP, RT-PCR) — npefHasnadeH s amiiai-
dUKaliK, BblACTEHNA I HAenTHUKALHI
nocaegosareasiocty PHK. Cnepsa mpoBo-
JAT CHHTE3 OAHOLENOYEYHOH MOTEKYibl JHK
(kJIHK). ¢ noMousio peseprasbl (oOparHoii
TPAHCKPHNTA3bL), MCTOMB3YA IS MaTpHLIbI
MPHK. 3arem o6pasosasuryiocs kIHK mnc-
noab3y1oT uig nocaeaytoweit [LP.

BosmoskHocTs uenonssoBate PHK B Kka-
gecTpe Mumeny ana TP pacwipaer CnekTp
NMpUMEHEHNs METOAQd, Halpumep, [CHOMEI
Miorux sipycos (renatut C, BUPYCLl rpunia,
BWY  1.1.) npeactasinenbt imenno PHK.
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[LIP ¢ aHamu3oM pe3ynbTaToB «nio ko-
weunoit Touke» (End-point PCR) — o7a
MOAH(HMKALNA TIO3BOMACT Y4HTBIBATL Pe-
3ynbTaTHl  PEAKUMH M0 HAJTHUHIO dhayo-
pecueHunn nocne amnaudukauuy, He oT-
KpbiBas  (poBHpKY. Takum  obBpasom,
petaeTcs npofaeMa KOHTAMUHALHY amnan-
konaMi.  OMHWMW3BAPHAHTOBABAAETCAME-
ton «FLASH» (FLuoresccmAmpliﬁcmion-
basedSpecificHybridization - creus-
nduueckas rudpuausaunin B npouecce
avnnnguxaunn ¢ JHK-3081aM4, MeueHHbI-
sit yopodopami).

[P B peXHME «peajbHOro BPEMCHI
(Real-Time PCR, [TLIP-PB) — nenonp3yeres
OJIHOBPEMEHHO 1717 aMmiHbukalnl 1 n3-
MepeHHs KonnuecTsa HCKOMOIT MOJIEKYTIbI
JIHK. [penmymecTBo COCTONT B BO3MOWK-
HOCTH COBMEIIEHHA JAGTEeKINH W komutc-
CTBEHHOIO OIpeieienns crienupuecKoi
nocnenosarensnoct JHK B ofpa3zie no-
cne KakAOro UHKAA aMninpukaunn B pe-
anbHOM BPEMEHH.

Jlas 3TOr0 MCTOJNB3YIOTCA duryopecuent-
Hble  KpAacuTeNy, KOTOpbie WHTEPKATHPYIOT
B JBYLENoueqHble MOIEKYIb] JUHK sas Moau-
uLMpoBaNible IC30KCHHYKJIEOTI, dryopec-
wupytomme nocne ruopHaM3audi ¢ Komnie-
MeHTapHBLIMH YuacTKaMH JHK.

MynbTHIICKCHAS (myasTUNpaiiMepHas)
[TLIP — amnandukauns AByX 1 Oonee noclie-
noparenshocteit JIHK B onuoii npobupke
onHoBpemenno. TlpenmyliecTBo 3T0ro MeTo-
12 3aKI04AeTCA B BOIMOKHOCTH BbIABICHNA
pAda MATOrEHOB, PEHCTHHCCKHX moauduKa-
LMii OPraHU3IMOB HAK FEHOTHIIHPOBAHMA MHOZ
SKeCTBEHHBIX aijienel 1 T.A., (OMECTHB npod
B OILHY TPODMPKY.

Bce nepeyHcIeHHbIE BHAB! TP He Mo-
ryT ObITh NPOBEICHBI He3 HeoDXOAUMOTO MPOo-
cTpaHcTBa ¥ 0DOpPYIORAHNA.

Opranusauns [MP-sabopaTopuu
1t HeoDxoaHMoe ofopyI0BanHe

Oprannzauns ILIP-naboparopiit 1 He-
OBXOMMMBI  CTIMCOK  0fOpYy0BaHHA peria-
MEHTHPOBaHBl MeToaHuecKIMH yKa3aHuAMH
(MY 1.3.2569-09) «Oprannsaii: paboThl
naGoparopuii, HCTIONB3YIOUIMX METOAEI aMIIH-
(prKAUMH HYKJISHHOBBIX KACAOT TIPH padore
¢ MaTepHanoM, COJePKAUIM MHUKPOOPraHi3-
Mbl I-1V rpynn naroreHHOCTH) . KOMTIIEKT He-
0BX0AUMOr0 000pYAOBAHKA Ui MPOBCACHNA
TP pomkes BKIKOUATL B cebst Bce HeolXoau-
Mble NPHOOPbI s BIACACHHA HK, nx ammin-
duKkalmn W ACTCKUHH pe3yIsTarTos. Bce obo-
pyjl0BanHe JIOMKHO ObITh HCMPaBHbIM, HMETh
TeXHUYECKHl NACNOPT H MHCTPYKIUIO M0 IKC=
nuyarauun. Bee npnGopsi A0MKHbL COOTBET-
¢TBOBATH HOpMaM 0e30MacHOCTI.

Iins mpeAoTBpalleHUs —KOHTAMHHALMH
HCXOIHBIX OGPA3LOB HCTOMB3YIOT OAHOPA3so-
Bbie MPOOHPKH € TUIOTHO 33KPhIBAIOIHMUCA
KpHILLKAMI 1 HAKOHEUHHKHN K MHKPO/038-
TOpaMm, TEPMOCTAaThI ¢ TBEP/OTENBHBIMTED"
MoBIOKOM,  CICIHATBHBIC KOHTEHHEPBI
ans cOpoca HCNONbLIOBAHHBIX HAKOHEYHHKOB
1 npobupok. CMeHa HAKOHCHHHIKROB BIALTCA
obs3aTeBpHOI nocne Kaxaoi nposeeHHOi
mannnynann [3].

Jinf  KaKAOTO OT/ENBLHOTO MOMeLleH
NpeyCMOTPEHO  HAJIHUMC XOJIOANJIBHHKOB
M MOPO3MJIBHIKOB JUIA MOJIEpKakHi onpese-
JIeHHOIT TeMrepaTyphbl, BOPTEKCOB H POTATOPOB
a8 fepemelnsBanin, [eHTpHbYT pasanunoil
MOLHOCTH N mepeMeiuyBatng H pasjeic-
uns obpasuos. Tawke HEOOXOAUMO HAJMUHE
KOMI/IEKTA [03aTOPOB Pa3NiyHOro Auanasona
0BBEeMOB M TOAXOAALIMX LA HUX HAKOHEIHH-
KOB, WITATUBOB ANA MUKponpoOKpok, CaMmux
MUKPONpOOHPOK (uentpudyknsix, rpatyd-
POBAHHBIX ¥ TIp.) PA3AHIHBIX obnemos. Bee
KOMHATHI JIOKHBI ObITE OCHAILCHE Hax-
TCPULMIHBIMH PELHKYIATOPaMH A aes3nH-
hekiM BO3AYXA NPH OMOLLH VY, sce pabo-
Wi NOBEPXHOCTH W HAPYXKHbIE NOBEPXHOCTH
KOprycos npUGOpOB OMIKHbL ObITh YCTOIMH-
bl K aesuHexini. [ToMUMO repeUneeHiiorn
crcKa KavKaas 30Ha nabopaTopHH JOMKHbL CO-
JIePIKaTh KOHKPETHAbIH Habop npuGopos, Heol-
XOAMMbIX A BHIMOIHEHHA COOTBETCTBYIOUXN
3aa4.

Opranusatius 308 nafoparopuy NpeaCTaB-
nena na cxeme [4].

30Ha NpHEMA, PerHcTpauyH 1 nepBHYHOMN
ofpaboTkn MaTepHana A0/IKHA ObITh 0DOpYIL0-
pasa ueHTpHdyTraMu s OCKASHHSA | pasic-
NeHHsl KOMTOHEHTOB Npob.

B sone puigenedns HK neobxoaumo Ha-
audHe:

« abakTepuanbHoOro Gokea 1A 3alHTel Me-
¢lienoBaTens OT MATOTSHHBIX areHTOB, NEepeia-
FOLMXCA BO3IYIIHO-KANEIbHBIM 1Y TEM;

« IPOLECCOPA MArHUTHBIX HACTHIL 211A IKC
tpakuny HK;

« paHo(poTOMETpa A OnpejeieHna Ko-
AMYECTBA M KAYECTBA BblICEHHOI H3 obpaska
JHK/PHK;

* TEPMOCTATA JU18 MOLICPIKAHIA OCTOAH"
HOIT TeMnepaTy sl B NPoSHPKaX, MOMEILEHHbIX
B rHe3/1a TepMo0IIoKa;

o QUCTHINATOPA [LIA MONYHCHHA AHCTHA
AHpOBaHHOIT BOJBL

« 30Ha PUIOTOBCHHA peakUHOHHOI cMme-
cu u mposejenus TTLP ok CONepikars:

« amnnuduKaTop, HeoOXOANMBIH 1A Ha-
rpesa/oxXIaKAeHHA npodHpoK;

« GOKC 1A CTEPHABHBIX paboT A obecrie-
QCHNS 3ALLHTH OT KOHTAMHHALIN NPH BbIAETE-
nuu JIHK 1 noaroroske peaxIonHOI CMECH.
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Hpunnunuansuan cxema passentennsn TP-aadoparopun
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Ofboznayuenusn:

I = 3ona npuesma, pazdopa u nepeuunoll obpabomyu Mamepuaia;

2 — zona noozomosxu vpob u exoeaenus HK;

3 — sona npuzomoenenus peaxijionnnx cmecett, nposedenus OT u ITHP;

4 — 301a Oemexyu PeNILMamos Memodom arexkmpogopeza u Iud;

2 — KOMHQDIA AFAN2a Pesvisinamos;

6 — npedborc;

7 — KoMHama 00e32apancueanist Mamepuana.

@ = PAKOBHHIE, O < ABTORJIEG, ] = OKHO, NI

@ - YCTPOHCTEO J11% CARBA N0/ NOCIE B0l YOOPKI NoMeleHis

E - wxadist 8 npeadokeax (L oaeHant) It GOXCx;

s IBHKCHMC HCCHCAYEMOTO MATEPHI,
=== =" - IBHAKCHHC orpaﬁmamloro Marcepiani,

Obazare/ibibiMY UL 30HBI AETEKLHN pe-
3y/LTATOR ABNAFOTCA!

* kamepa [na onexTpodopesa — pasjesie-
HUSA NPOAYKTOR aMIAHPHKALUH HYKIEHHOBBIX
KHCIIOT, @ Takke HCTOMHIK NHTaHus, npeodpa-
3YIOLLHIT NEPeMEHHBI TOK B NOCTOSAHHBLI,

s cHCTEMA [eJIb=JIOKYMEHTALUMN AN pe-
THCTPALIHK Pe3yJIbTATOB W BOCIPOH3BE/CHHA
snekTpodioperpamy, BKauyalowas B ceds
TPAHCHIUTIOMHHATOP JUI8 JACTEKLMI Pe3yIIbTa-
TOB B Y crieKTpe, a TakKe KOMIbIOTEp,

¢ 3IEKTPOHNBIE  TIPELH3N0NHbIE  BEChHI
A7A NPHROTOBNEHHA arapo3noro refid, Koto-
phiit HCIOAB3YRTCA NPH MeKTpodiopese;

* IEKTPUYECKAS MUTHTKA TS TEX JKe Lesieil.

B riocaenneil, Ho HeMAJIOBAXKHOI 30He ae-
FHH(EKIMN MATepHaoB HEOOXOAHM MapoBoOi
crepumizarop s o0paboTkyn ofpasios BOA-
HbIM MAPOM 101 IaBIEHUEM.

Coctas 0DOpYAOBaUMSA MOKET BapbHpO-
BaTh B 3aBUCHMOCTH OT pasmepa naboparopHn
i Apyrux hakropos.
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JakioueHne

Metoa TP HaxoauT NpHMEHEHHE B pas-
AHYHBIX oOnacTax anarHoctuku. Ero npume-
HAIOT A8 BLIABJAEHMA B KAMHWYECKMX 0Opas-
112X BUPYCOB, GaKTepuii, NpoCTEiLINX, 8 TAKKE
AnA ODHapyskeHHsi NPHOOPETEHHBIX M BPOXK-
NeHHBIX MeHETHYECKHUX HapyLIeHHil i WIeHTH-
dukaunn anunocty [S].

ABTOMATH3aUMA  JTANoB  JASHATYPalmH,
OT/KHIA M 2JIOHFAIMH C TPHMEHEHHEM COBpe-
MEHHOI'0 060pYAOBAHNS MO3BOJALT YIPOCTHT
[IpOBEJIEHHE AHANH3A N crnocobeTBYET €ro LIv-
POKOMY MPHMEHEHHMIO B PA3IHUHBIX odnacTax
nnarsocTiki. OJIHAKO [OBCEMECTHOE BHEAPE-
\He 2AHHOMO METOAA OrpaHnuHBaeTeA HeoOXo-
AMMOCTBIO PYUHOI 1 TPYAOEMKOH NOATOTOBKH
npol MAeTeKUHN Pe3ybTaToB, A TAKIKE Heob-
XOJMMOCTRIO B OCHAUleHHoii Jaboparopui co
sCeMit HEOBXOAMMBIMH peakTHBaMi 1 000pY-
JOBaHHEM.

Ciepa npeMeHEHHH nosMMepasioit uer-
HOil peakuuu B jajibHeilluem Oynetr pac-
IMpsATbCA, T.K. BCe vawe B KJIMHHYECKO
NPAKTHKE HMEIOT JIEN10 € 04CHb HeBOoabLIHM KO-
JMUECTBOM MCC/EIyeMOro MaTepHa/d, aHajius
KOTOPOro BO3MOXKEH TOTBKO ITHM METOA0M.

[Tossnenne Bce Hoseix Bumos TTLP cno-
coBeTByeT OXBaTy GO/BLICTO CNEKTPa BOIMOK-
HOCTeil M NpUMEHEHHs MeToAa, yrpouact
1 YCKOpSET ero NpoBEjICHIe, TEM CambiM M0
3BONAA MONYYHTH HanGonee ToHMbI, BepHblii
U OBICTpBIN pesyibTar.
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