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BKJTIOUAET MPOIEAYPHI MOJyUeHHsI JaHHBIX O BbAeIeHUAX VOC U3 KyNIbTyp IEJIEBBIX KJIETOK 10 JICUCHUS
¥ cO3MaHMs, ¢ ucmonb3oBaHueM BbimeneHnit VOC 3 KymbTyp HeleBBIX KIeToK a0 jedenus, VOC-
npoduIIst meneBbIX KieTok Ao jedeHus. Coznanne VOC-npopwmiss MCD neneBbIX KIETOK HOCPEACTBOM
(a) uapynuposanuss MCD B KyJbTypax HENPOJICUSHHBIX LIEIEBBIX KIIETOK, TEM CAMBIM CO3/1aBast KYJIBbTYPbI
mocT-MCD neneBbix kiretok; u (b) momydenns maHebIX o BbiaeneHusx VOC m3 kynsTyp moct-MCD
LIEJICBBIX KIIETOK. BBIOpaHHYIO cXeMy JIedeHHs IPUMEHSIOT K KyJIbTypaM LEJNEBBIX KIIETOK, IOIy4aioT
JaHHbIe 0 BeIAeneHHsIX VOC-KynbTyp IeNIeBbIX KIETOK MOCHE JICYSHUS U ONIPEIeIIIOT AeHCTBEHHOCThIO
BEIOpaHHOW cXeMBI JedeHus. JledeHne mpu3HaOT 3(p(GEKTHBHBEIM B TOM cilydae, Korga (a) 3HaYeHHs
KOHIICHTPAIINH, TOJY4YEHHbIC C HCIOIb30BAaHUEM MAaHHBIX O BbIAeIeHUSIX VOC u3 KyNnbTyp LEIeBBIX
KJ1eTok 1o sieueHus, VOC, cBsi3aHHBIX ¢ ucnonb3oBanneM VOC-poduis 1eneBbIX KIETOK /0 JICYeHHs,
MIPEBBIIIAIOT 3HAYCHUS KOHLEHTPALUH, ITOMYUICHHBIE C MCIONb30BAHUEM AAHHBIX O BbIAENeHHIX VOC-
KyJIBTYp LIEJEBBIX KIEeTOK mociie gedeHus, VOC, cBsi3aHHBIX ¢ ucronb3oBanneM VOC-npoduirs meneBsx
KJIeTOK 110 JiedeHus; ¥ (b) 3HaueHHWs KOHUEHTPALMM, MOJYyYSHHBIE C HCIIOIb30BAaHHEM JaHHBIX O
BeIeneHusIX VOC U3 KynmbTyp LeleBhIX KIeTok mocie jedenns, VOC, CBS3aHHBIX C WCIHONb30BaHUEM
VOC-mpodunst MCD 1neneBbIX KJIETOK, BBIIEISEMBIX KYJIBTypaMH IIEJEBBIX KIIETOK IOCHE JICUCHHS,
NPEBBIIAIOT 3HAYCHUS! KOHIEHTPALMH, ITOJY4YEeHHbIC C MCIONb30BaHUEM JaHHbIX O BhiaeneHusx VOC-
KyIBTyp LeNeBBIX KieTok no jedeHus, VOC, cBs3aHHBIX ¢ ucnomnb3oBanueM VOC-mpodmis MCD
LIEJICBBIX KIIETOK, BBIJIENSIEMBIX KYJIBTYPaMH IIETIEBBIX KJIETOK JI0 JICYCHUSI.
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CIIOCOBbI 1 CUCTEMA JUUIA YCTAHOBJIEHUA B3AUMOCBA3U MEXKAY
CHHU/)KEHUEM COJAEPKXAHUA XUMHWYECKHUX BEIIECTB U
COOTBETCTBYIOIIUMHU 'EHETHYECKUMU, MEJUIIUHCKUMHU W/WJIN
MHNATOJOI'MYECKUMHU COCTOAHUAMU

OBJIACTDb PACKPBIBAEMOI'O TEXHUYECKOI'O PEHIEHUA

PaCKprBaeMOG TEXHUYCCKOE PCLICHUE B LCJIOM OTHOCHUTCA K BBIBJIICHUIO CHUKCHHS
COACPIKAaHUA XHUMUYCCKHUX BCLICCTB B OPraHU3ME U/WIu B KyJbTypax 4Y€JIOBCKa, U, B
YACTHOCTH - K CIIOCO0aM M K CHCTEME AJIs1 YCTAHOBJICHHSI B3aUMOCBA3U MCXKAY CHUKCHHUEM
COOCpKaHUuA XUMUYCCKHUX BCUICCTB B OpraHu3Me W/un B KyJIbTypax 4Y€JIOBEKa U
COOTBETCTBYHOIIUMU FrCHCTUYCCKUMU, MCIUITHMHCKUMU U/Wan NnaToJIOTHICCKUMU

COCTOSTHUSIMU.
HNPEANOCBIJIKH PACKPBIBAEMOI'O TEXHUYECKOI'O PEHIEHUS

B pesynbrate mertabonuveckux, aHaOOIMYECKHX WM KaTaOONUYECKUX MPOLIECCOB
NPOUCXOIUT BbIpaOaThIBAHHE XHUMUYECKUX COequHeHHi. Hekoropble U3 COeAMHEHUI
OTHOCSITCSL K TPEM TPYIIIaM COeIUHEHHH, a IMEHHO - JIETYYHUM OPraHUYeCKUM COEIUHEHUSIM
(VOC), monyneryunm opranuueckum coenuHerussM (SVOC) u neTyynM cepoconepskaium
coequneHusiM (VSC). CoeamHeHHsi 3THX Tpymn OOBIMHO TOANEPKUBAIOT Ta3000pa3sHoe
COCTOSIHME TIPU KOMHATHOH Temmeparype. B naHHOW oOnmacTu TEXHMKH M3BECTEH KOHTPOJIb
NOKAa3aHUH  Ta30B, CBSI3aHHBIX C  METa0ONMYECKUMH, aHAOONMYECKMMU  W/WIH
KaTaboJM4ecKUMHU TpoueccamMu. Hampumep, Aisi MOHUTOPUHra COCTOSHHSI TaLMeHTa
UCTIONIb3YIOT ~KOHTPOJHMPOBAHHE TIOKA3aHWUH YPOBHs HacklmeHus kucioponoMm (O»).
ITonoOHBIM 00paszom, Ui MIMPOKOro Jauamna3oHa 3a00JeBaHUl, CBSA3aHHBIX C JIETKUMH, B

Ka4eCcTBe MHIUKATOPA UCTIONB3YIOT yriekucbiii ras (CO,).

INybmukammsa «Summary of Safety and Probable Benefit, Menssana Research, Inc. Hearts
Breath Test for Grade 3 Heart Transplant Rejection» oOTChIIa€T K KOHTPOJIUPOBAHHIO
nokazannii VOC B BbIIBIXaéMOM BO3JyX€ PELUNHUEHTOB CEpAla, YTOOBI NMOMOYb B

OUArHOCTUKE 3 KaTerOopvH OTTOP>KEHUSI MPU TPAHCIUIAHTALIMH CEPALA.
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IMybnukauus «A Review of the Volatiles From the Healthy Human Body» nmoaroroenennas
de Lacy Costello u nap., orceutaer k Habopy VOC, mNOIy4eHHOTO OT 3I0POBOTO
YeJI0OBEYECKOro opraHusma. B manHOM HaOope B BBIIBIXa€MOM BO3IyXe, CIIOHE, MOYE,
MOJIOKE, KPOBH, BBIIEICHUSAX KOXKH U (pekanmsix B obmeit cinoxaocTr BbisiBieHO 1840 VOC.
872 Obumn OOHapy: KeHBbI B BBIABIXa€MOM BoO3nyxe, 359 - B cmone, 154 - B kxpoBu, 256 - B

MOJIOKe, 532 - B BbIIENEHUsAX KOxH, 279 - B Moue u 381 - B hexanmmsix.

INyomuxauusa «The Application of Statistical Methods Using VOCs to Identify Patients with
Lung Cancer», noarorosnenHass Ulanowska u ap., oTchulaer K ONBITY € OIpenesNeHUEM
rpymnmnel OuoMapkepos paka jerkux. C 3Toi nenpto oT 137 manueHTOB ¢ MOATBEPXKACHHBIM
pakoM JIerkux OBUIM MOJy4eHbl OOpaslbl BbIIBIXAEMOTrO BO3AyXa. OTH 00pasipl ObuIH
NPOAHAJIM3UPOBAaHbI C ucnojb3oBaHueM crnocoba SPME-GC/MS. Beigpixaemblii BO3ayX
Takke ObLT monmydeH OT 143 370pOBBIX HOOPOBOJNIBIIEB C PA3IMYHBIMU IPHUBBIYKAMH B
OTHOIIEHNU KypeHHs (aKTUBHBIE KYPHUJIBIIIKH, TACCUBHBIE KYPHIbLINKH U HEKY PUIBILIUKH) B
KauecTBe KOHTPOJBbHOH rpymmbl. Jlnst oOpaOOTKM M OLEHKHM JaHHBIX HCIHOJIb30BAIUCH
CTaTUCTHYECKHE CIOCOOBI, Takhe Kak AUCKpUMHUHAHTHBIN aHamu3 (DA) u anamuz CHAID ¢
nomomplo aepesa pemenuii. Ulanowska mnpeamonoxkumna, 9T0 XUMHOTEPANEBTUYECKUM
JeUeHUEeM paka JIETKMX MOXKHO YIIPaBJSATb C IOMOIIBIO HCIOJNBb30BAHUS MOJIEKYJISPHBIX
OMOMapkepoB, TAaKUX KaK aMHHOKHCIIOTA, TMENTHJ, JUIUA W YIJIEBON, W YTO OHHU
OTIPEeNEeNAIOTCA KaK MOJIEKYJa, KOTOpas OTpakaeT MaTOJIOTHYECKOEe COCTOSIHHE OpraHa u
MOXET OBbITh XapakTepHbIM (HapMAKOJOTMYECKUM OTKJIMKOM HAa  TepamneBTHYECKOe

BMEIATECIJIBCTBO.

Altomare B 2012 roamy omucaj, YTO aHAJIW3 BBIIBIXaEMOTO BO3/yXa, C HCIIOJB30BAHHEM
TPEXKBaPYIOJBHOTO Ta30BOr0 XPOMAaTOMACC-CIEKTPOMeETpa (hajee B JAHHOM JOKYMEHTE -
GC-MS/MS»), moxer onpenenurb VOC, KOTOpbIE XapakTepHbl MJisI ONPENETICHHbIX

COCTOSIHMI, TAKUX KaK KOJOPEKTAIbHBIA PAK U MEJIaHOMA.

P.C.T. Ilybnukanwms 3asiBku Ha nateHT WO 2014/180974, nonannoii ot Domingues Ortega u
ozarnasienHoit «VOC-Based, Narcolepsy Diagnostic Method», oTChUTaeT K BBISIBICHUIO
HAPKOJIETICHM Y TMALMeHTa C TMOMOIIBI0 MONyuYeHHs oOpasua OT cyObeKkTa U ONpeeeHHI0
ypoBHel mo menblieidl mepe ogHoro VOC B obpasue, ytoObpl monyuuts VOC-mpoduisb
obopasua. Ilocne storo VOC-npoduns obpasua cpaBHUBAIOT ¢ KOHTposbHBIM VOC-

npoduem, 4ToObI ONPEAETNTh, €CTh JIU Y MALlHeHTa HAPKOJIETICHSI.
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CYINHOCTD HACTOAIIEI'O PACKPBIBAEMOI'O TEXHUYECKOI'O
PEIIEHUA

Ilenbro packpbIBAEMOT0 TEXHUYECKOTO PEIIeHMs SIBIISIETCS CO3JaHHE HOBOTO crocoda u
CHCTEMBI JUIsl YCTAHOBIIEHHSI B3aUMOCBSI3M MEXIy CHIDKEHHEM COIEpPXKaHUS XUMHYECKUX
BEIECTB 10 MEHbIIEH Mepe B OJHOM M3 NMEPEYHCICHHOTO: BBIIBIXa€MbIil YEJOBEKOM BO3MYX,
Ouomornyeckne OKUIKOCTH OPraHM3Ma, KyJbTYpbl KIETOK, W  COOTBETCTBYIOIIUM
OTOOpaK€HHEM TeHETHYEeCKUX WJIM MEANLUHCKUX COCTOSHHUM, M MHCIIOJb30BAHUE 3THX
B3aUMOCBS3€H I AMArHOCTUKU W/WiIM onpeneneHust 3Q(EKTUBHOCTU JIEYEHUs W/ WIN

ONpEaAcCIICHNUSA BbI60pa CXCMBbI JICUCHUS.

B cooTBeTCTBMM € OIHHM BapUAaHTOM OCYINECTBIEHUS PACKPBIBAEMOIO TEXHHYECKOTO
pelleHusi MPeIOCTaBIeH CIoco0 OIMpeneNeHus] NeMCTBEHHOCTH MO0 MEHbIIEeH Mepe OIHOM
BBIOPAHHOW CXEMbI JIEYeHHS] MeTaDOJMUYeCKOro, aHaOOJMYEeCKOro, KaTabOJHUECKOro,
I€HETHYECKOTO H/WITH MEAULHHCKOTO COCTOSTHHSI, Ha3Ha4eHHO! maieHTy. Crocod BKIIFO4aeT
NpOLIENYPhl TONYYeHUs] NaHHbIX O BbiaedeHusix VOC M3 KyJbTyp LENEBBIX KJIETOK O
JIeYEHHUs] U CO3aHHe, ¢ UCIOIb30BaHHEM JaHHbIX O BbigeneHussXx VOC U3 KyJIbTyp LETeBbIX
kietok 10 Jedenus, VOC-npoduist neneBbx KIeTok a0 Jiedenus. Crocod MOMOJIHUTENBHO

BKJIFO4aeT npoueaypy nonydenus VOC-npoduis MCD neneBbix KIETOK TOCPEICTBOM:

(a) WH/Ty IUPOBAHUSI MaCCOBOW THOEJH KJIETOK B KYJIBTypaX HEMPOJIECUEHHBIX LEJIEBbIX

KJIETOK, TEM CaMbIM cO3/1aBasi KyJbTypsl mocT-MCD neneBbix kieTok; u

(b) nostyueHus AaHHbIX 0 BbiAeneHusx VOC u3 kynstyp noct-MCD nieneBbix KiieTok.

Crioco0 Takke BKJIFOYAET MPOILEAYPbl BBIMOJIHEHUS MO MEHbIIEH Mepe OIHOW BBIOPAHHOM
CXEMBbI JIEYEHHUsI M0 MEHbLIEH Mepe K KyJbTypaM LEJEBbIX KJIETOK, MOJy4YE€HHE AAHHBIX O
BbieieHnsIx VOC U3 KyNbTyp LENEeBbIX KIETOK IMOCHEe JICUeHUs IJIsl KasKAOW BBIOPAHHOM
CXeMBbI JICUEHUsS, U OIpelesieHHe EeWCTBEHHOCTH BBIOPAHHON CcXeMbl JiedeHwus. JledeHue

NpU3HAIOT 3()(HEKTUBHBIM B TOM Clly4ae, KOTaa:

(a) 3HAUCHUA KOHLCHTPALWH, MTOJYUCHHBIC C UCIIOJIB30BAHUEM NAaHHBIX O BBIACIICHUAX
VOC um3 xynbryp wneneBbix kjetok no JjedeHus, VOC, ceszanHbix ¢ VOC-mpodunem
LHEJICBbIX KJIICTOK OO0 JICUCHUA, IMPEBLIMIAKOT 3HAYCHHS KOHUCHTpPALWHW, IIOJYYCHHBIE C
UCIOJb30BaHUEM AaHHbIX O BbiieneHusx VOC KyJnbTyp LeNeBbIX KIETOK IOCJ]e JieueHus,

VOC, cszannbix ¢ VOC-npoduiieM [eNieBbIX KJIETOK 10 JISYSHHUST, U
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(b) 3HAYeHHs] KOHIEHTPALUH, TIOJYYEHHbIE C UCTIOJIb30BAHUEM JAHHBIX O BBIICICHUSX
VOC u3 kxynpTyp neneBbix kieTok mocie sedeHus, VOC, ceszanubix ¢ VOC-npodunem
MCD, BblAensieMbIM KyJbTYPaMHU LENEBBIX KIETOK IMOCJE JICUSHHs, NMPEBBIIIAIOT 3HAYSHHS
KOHLIEHTPALINH, TIOJy4YEeHHBbIE C HCIIOJIb30BAaHHEM NaHHBIX O BbieneHusx VOC KyJbTyp
neneBelx kinetok no jederus, VOC, ceszannbix ¢ VOC-npodunem MCD, BrigensembiM

KyJIbTY PaMH LIEJIEBBIX KJIETOK 0 JICUCHHUS.

Takum 00pa3oM, B COOTBETCTBHH C €Il€ OJHHUM AacIIeKTOM PACKPBIBAEMOIO TEXHUYECKOTO
peleHns, NpenycMOTpeH crocod ompeneneHuss 3PQPEKTUBHOCTH JIEYEHUS, HA3HAYEHHOTO
MAIeHTy B  OTHOIIEHWH  MeTa0OJIMYecKoro, aHaOOJMYecKoro, KaTabOJIHM4YecKoro,
TeHETHYECKOr0 W/MIIN MEAULMHCKOro cocTostHuA. Croco0 BKIIIOUYAET MPOLEAYPhl MOy YESHUs
naHHbIx 0 BbiaeneHussx VOC nmanuenta ao gedenus, VOC, BbIAeNsieMbIX [0 MEHBLIEH Mepe
U3 OJHOIO M3 TEPEeYHCICHHOro: O0OpasloB BBIABIXaEMOrO BO3AyXxa U 00pasLoB
OMOMOrMYeCKO JKUAKOCTH OpraHu3Ma 0 O MEHbIIell Mepe OxHOW BBIOpaHHOW (hasbl
JieUeHus1, U MoJyueHne AaHHBIX O BbiAeneHussx VOC KyJbTyp LENeBbIX KJIETOK [0 JISUEHMUS.
Crnoco6 nOTOTHUTENPHO BKJIOYAET MPOLenypy nonyueHus nporsozupyemoro VOC-mpoduist

MCD neneBbIX KJIETOK TOCPEICTBOM:

(a) WHJTy IMPOBAHUSI MaCCOBOW THOEJH KJIETOK B KYJIBTypaX HEMPOJICUEHHBIX LEJIEBbIX

KJIETOK, TEM CaMbIM CO31aBasi KyJbTYPbI noct-MCD LEJIEBBIX KJIETOK, U

(b) nosiyueHus: naHHbIx o BeigeneHusx VOC u3 kyabTyp nmoct-MCD neneBbIx KIIETOK;
u
(c) MPOTHO3UPOBaHUs ypoBHEN KoHIEeHTpauu VOC B BbIIBIXa€MOM BO3yXe WU B

OMONIOTMYECKHX JKUIKOCTSIX OPTaHU3Ma, UCTIONB3Y st AU(PYy3HOHHYIO MOZEITD,

Croco® Takke BKIOYAET NPOLEAYPHl BBINOJHEHUS BBIOPAHHOH CXEMbI JICYCHUS B
OTHOLICHHUH TMAIMeHTa, MOJyuYeHHe NaHHBIX O BbiaeneHusx VOC manuenTa nocjie JeueHus 13
VOC, BbImenseMblx TO MeHbIIEH Mepe W3 OJHOTrO W3 IEePEUHCIIEHHOro. 00pas3IoB
BBIJIBIXa€MOT'0 BO3IyXa U OOpa3LoB OMOJOrHMYECKOW JKUIAKOCTH OPraHM3Ma, KOTOpble ObUIH
B3ATbl BO BpeMsl W/WJIM IOCJE 1O MEHbIIEH Mepe OAHOH BbIOpaHHOH (as3pl JeUeHHs, U
onpeneneHue 3(PQPEeKTUBHOCTH BBIOPAHHOW CXeMbl JiedeHus. JleueHue TPH3HAIOT
3¢ ¢eKTUBHEIM B TOM cilydae, Korjma 3HadeHus: koHueHtpauumun VOC B mpoOrHo3upyeMom
VOC-mpopune MCD ueneBbIx KJIETOK BO BpeMsi W/WIIH TOCEe BBIOPAHHOH (ha3bl JeueHwusl,

NOJIYHYCHHBIE C HCIIOJIb3OBAHUEM HAHHBIX O BbIACJICHUAX VOC nalueHTa I0CJE JICUCHUA,
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CBSI3AHHBIX C 1O MEHbIIEH Mepe OIHUM M3 MEePEUUCIEHHOTO: OOpPa3LOB BbIIBIXaEMOIO
BO3/yXa U 00pa3LoB OMOJOTHYECKON KUIKOCTH OPTaHU3Ma, MPEACTABISIOT cOO0H Oonpiine
3HaueHusi, yeM 3HadeHus: koHueHtparmu VOC B mporHosupyemom VOC-mpodune MCD
LIEJIEBBIX KJIETOK Tiepe]] BBIOpaHHOH (ha30ii JIedeHHs], MOy YeHHbIE C HCIIOJIb30BAHUEM JaHHBIX
O BBIACJIICHUAX vOC nalueHTa A0 JICUCHUA, CBA3AHHBIX C IIO MEHBIIIEHN MEpPE OOHUM U3
NEePEUNCICHHOro: 00pa3liaMi  BbIIBIXaEMOTrO BO3AyXa H oOpasmaMu  OHOJOrM4YecKoi

FKUAKOCTHU OpraHusma.

Takum o00pa3oM, B COOTBETCTBMM C JOIOJHHUTEIBHBIM AaCIIEKTOM PacCKpbIBAEMOIO
TEXHUYECKOTO PELICHUs MPENOCTaBIAETCsl crocod ompeneneHust 3pPeKTUBHOCTU JIeUeHUs],
Ha3HaueHHOro mnarmeHTy. Croco® BKIIOYAeT NpOLEAyphl IMOJNYUYEHHs] MO MeHbIIed mepe
OITHOTO M3 MEPEYHCICHHOro: 00pa3LOB BbIIBIXa€MOI0 BO3AyXa U 00Opas3LoB OHONOTHYECKOM
JKUAKOCTH OpPTaHM3Ma 0 IO MEHbLIeH Mepe OHOH (a3bl JIEUEHUs], TONTyuYeHHEe JAHHBIX O
BoieneHnsIx VOC u3 VOC, BeiensieMbIX U3 O MEHbINEH Mepe OIHOTO U3 MepPeYHCIeHHOrO:
00pa31oB BBIIBIXaEMOT0 BO3lyXa U 00pa3loB OHONOrHYECKON )KUAKOCTH OPraHU3Ma, B3SITHIX
70 10 MEHbIIeil Mepe OAHOH (a3bl JeueHus, U UAEHTU(P UK XPAHUMOro JMHaAMUYecKoro
Huddepenunansoro VOC-npoduiisi, KOTOPBI COOTBETCTBYET MOJYYEHHBIM JaHHBIM O
BeienieHnsix VOC, TeM caMbIM YCTaHABJIMBAsl B3aMMOCBSI3b MATOJOTMUYECKOTO COCTOSHUS C
naHHbIMU O BbaesieHHsiXx VOC. Crioco0 NOMOHUTEBHO BKITOYAET MPOLEAYPY MOy YeHHS 110
MEHbLIEH Mepe OJHOTO U3 MEePEUUCIEHHOro: 0Opa3IOB BBIIBIXAEMOTO BO3AyXa M 00pas3loB
OHMONIOrNYeCKOH JKUAKOCTH OpraHMu3Ma BO BpeMsi U/WJIH MOCIIe TT0 MEeHbLIEeH Mepe OaHOH (a3bl
JeueHus, nonydeHue naHHbix o BbieneHusx VOC u3 VOC, BeinensieMbIX 0 MeHbIIeH Mepe
U3 OJHOrO W3 MEPEeYHCIEHHOTO: O00pa3loB BBbIIBIXAEMOrO BO3AyXa H  00pasloB
OMOJIOTMYECKOH JKUAKOCTH OpPraHM3Ma, B3SITBIX BO BPEMs W/WIM TOCJE MO MEHbIIeH mepe
omHoW (a3pl yedeHus, u kiaccupukanus >(P(HEKTUBHOCTU JIEYEHUS] 10 MEHbLIEH Mepe
NOCPECTBOM CpaBHMBaHUSl 3HadeHWH KoHUeHTpauuu VOC B uaeHTHPHUIUPOBAHHOM
Hunamrueckom uddeperunansaom VOC-nipoduiie, MoydeHHOM NEpe]] 0 MEHbBIIeH Mepe
omHOW (pa3oil neueHws, co 3HadeHWssMH KoHHeHTpauun VOC B uaeHTHQHUIHUPOBAHHOM
Hunaamrueckom Juddepenumansaom VOC-nipoduse, moNydeHHOM BO BpeMsi W/ TOCIE
no MeHblneli mepe onHOW (asel sedeHus. [lo MeHbmedl mepe ongHa (asa JiedeHus
KJIacCUpUIMPYyeTCsl KaK yCHeIlHass B TOM cliydae, Koraa ypoBHH KoHueHTtpauun VOC,
cesizanHble ¢ VOC-npoduiem neneBbix kietok B JumHamudeckom JluddepennuanibHom

VOC-npopune BO Bpems u/uiam TOCHe BBIOPAaHHOW (pa3bl JIEYEHHUS, YMEHBLIAIOTCS
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OTHOCUTENBbHO 3HaueHnd KoHoeHTpaunn VOC B WACHTUPHUIMPOBAHHOM TUHAMHYECKOM

middepermmansaom VOC-nipoduie 1o nedeHus.
KPATKOE OIUCAHUE I'PAOUYECKHUX MATEPHUAJIOB

PackpbiBaeMoe TeXHMYECKOE pelleHne OyJeT MOHATO U OLEHEHO Oonee IMONHO u3
HIDKECJIEAYIOUIET0 MOAPOOHOrO OMHCAHUS, NMPUBEIEHHOTO B COYETAHHU C TIpadUueCKUMHU

MaTepuaiaMi, Ha KOTOPbIX:

Qdurypa 1 npencrasisier coO0H CXeMaTHUYECKYIO WLTIOCTPALMIO CUCTEMBbI JJIsl YCTaHOBJICHHS
B3aUMOCBA3U MCEXKIY CHIKCHHUEM COACPKaHUA XUMHUYCCKHUX BEIICCTB IIO MEHBIIEN MEpPE B
OOHOM H3 TEPCHUCIICHHOI'O!: BbII[bIXaeMbIﬁ YCJIOBEKOM BO31YX, 6I/IO.]'IOFI/ILIeCKI/Ie KUAKOCTHU
OpraHu3Mma, KyJbTYpbl KJIETOK, U COOTBETCTBYIOLIMM OTOOpa’KEHHEM T'€HETHUECKUX WU
MEIULMHCKUX COCTOSTHHM, a TaKXKe JIJIsl HCTIOIb30BaHUSI STUX B3aUMOCBSI3eH JJIsl JUarHOCTUKU
w/unu onpeneneHust 3QGHEKTUBHOCTH JIEYSHUST W/ ONpeesieHHsI BIOOpa CXEMBI JICUEHHS,
CO3MaHHON ¥  (PYHKUMOHHUpYIOIIEH B COOTBETCTBUM C BapHaHTOM OCYINECTBJICHUS

PaCcKpbIBA€EMOI'0O TCXHUYECKOI'O PEIICHUA,

Qurypsl 2A u 2B npenctaBisioT cOOOH, COOTBETCTBEHHO, CXEMATHYECKHE HWILIFOCTPALMU
nansbIx o BeiaeneHusx VOC u nuddepenuuansupii VOC-ipoduib, B COOTBETCTBUU C €Il

OOHHUM BapHUAHTOM OCYHIECTBJICHUA PAaCKPbIBAEMOTI'O TCXHUYCCKOI'O pELICHNSA,

Qurypsl 3A, 3B u 3C mpenctaBiasroT coOOM CXEMAaTUYECKYH HUIFOCTPALMI THIIOBOTO
crioco0a yCTaHOBJIEHUS] B3auMOCBsi3H BbifeneHnin VOC ¢ COOTBETCTBYIOLIMM THUIIOM paka B
OTI[eJIbHOfI rpynne HaceJICHH, KOTOprﬁ MPUMEHAKT B COOTBETCTBUU C HNOIOJHHUTECIbHBIM

BapHAHTOM OCYHIECTBJIICHUA PACKPBIBAEMOI'0O TEXHUICCKOT'O PECIICHUA,

Qurypsr 4A, 4B, 4C u 4D npenctaBisstoT cOOOH CXEMATHYECKYH0 WILTFOCTPALMIO criocoda
YCTAaHOBJICHHA B3aUMOCBA3U BbII[eJ'IeHI/Iﬁ VOC ¢ OEJEBbIMHU KJIICTKAMH A0 U ITIOCJIC JICUCHUA B
OTI[eJIbHOfI rpymnmne HaCCJICHUA, KOTOprfI MNPUMEHAKT B COOTBETCTBUHU C C€IIC OJHUM

BaPHUAHTOM OCYHICCTBJIICHUA PACKPBIBAEMOI'0O TEXHUICCKOT'O PECIICHUA,

Qurypsr SA, SB u 5C mpencraBnsioT co0OH CXEMAaTHUECKYHO HMIUIIOCTPALUIO Ccrocoda
ycraHoBneHus1 B3auMocBsizn VOC-mpodunell ¢ maToJOrHYeCKUMH COCTOSIHUSIMHU, KOTOPBIE
BO3HUKAKOT BCJICACTBHUEC IIATOI'€CHHBIX (I)aKTOpOB, KOTOprﬁ NPUMEHSAKOT B COOTBETCTBUU C

AOIMOJIHUTECIBbHBIM BAPHUAHTOM OCYHICCTBJIICHUSA PACKPBIBAEMOI'0 TEXHUYCCKOTO PCIICHUA,
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Qurypbr 6A-6D npeAcTaBiIsIOT COOON CXEeMATHUECKY 0 HIUTFOCTPALUIO CITOCO0a OnpeaeNieH s
Hunammueckoro uddepenumansaoro VOC-mpodwnst st BBIOPAHHOW Tepanuu IMyTeM
aKTHBALIUY T€HA, YYaCTBYIOLIETO B pernapalnuy HecrapeHHbIX ocHoBaHMH (MisMatch Repair,
MMR), B COOTBETCTBHMHM C e€II€ OAHUM BAapUAHTOM OCYLIECTBIEHHUS PACKPBIBAEMOTO

TEXHUYCCKOTO PCIICHUA,

Qurypst 7A u 7B mpencTtaBiasrOT CcOOOH CXEMAaTHYECKYH WUTIOCTPAIMIO — criocoda
onpeneneHust VOC-mpoduis 1eNeBbIX KJIETOK, KOTOpble OOpa30BBIBAIOT PE3UCTEHTHBIE K
JEUEHUI0O MYTAallUU BCJIEACTBUE BBIOPAHHOW CXEMBbl JIEUEHHs, KOTOPBIH NPUMEHSIOT B
COOTBETCTBUM C  JIOMOJHUTEJIbHBIM  BAPHUAHTOM  OCYLIECTBIEHHMS  PACKPbIBAEMOIO

TEXHUYCCKOTO PCIICHUS,

@urypsr 8A u 8B mpencraBisroT cO00i CXeMaTHYECKYI0 MIUTIOCTPALIMIO THIIOBOTO criocoda
yCTaHOBNIEHUsI B3auMOCBs3u BbaeneHUud VOC ¢ COOTBETCTBYIOLIMMM ATHIIUYHBIMHM WU
NAaTOJOTMYECKUMHU KJIETKaMHU OTAEJIbHOIO MALMEeHTa, KOTOPBIM MPUMEHSIOT B COOTBETCTBUH C

€IIC€ OAHUM BapUAHTOM OCYIIECTBIICHUA PACKPBIBAEMOT'O TEXHUYECCKOI'O PEILICHUA,

Qurypsl 9A u 9B ABIAIOTCS CXEMATHYECKUMH HUIOCTPALUSIMHU CHOCO0a YCTaHOBJICHUS
B3auMOCBsi3u BbigesnieHuii VOC ¢ COOTBETCTBYIOLIMMH IIEJEBBIMU KJIETKaMH (HAIMpUMED,
KAaHLEPOTeHHBIMH KJIeTKamu), 10 u mnocie MCD, y oTnenbHOro mnamueHTta, KOTOPBIH
NPUMEHSIOT B COOTBETCTBHM C  JIONOJHUTENbHBIM  BApUAHTOM  OCYILECTBJICHMUS

PaCKpbIBA€EMOI'0 TEXHUYCCKOI'O PEIICHMA,

@urypsr 10A, 10B u 10C mpexactaBisitoT coOOH CXEMATHYECKYH HIUTFOCTPALIMIO Crocoda
OTpeneNIeHUs] UHIUBUAYAJIBHOTO PE3UCTeHTHOro K JieueHnro VOC-npoduns mHIuBUIYyyMa
JJIA BbI6paHHOI>'I CXEMbI JICUCHMHA, KOTOprﬁ MPUMEHAKT B COOTBETCTBHMU C €IIE€ OAHUM

BapHUAHTOM OCYHIECTBJIICHUA PACKPBIBAEMOI'0O TEXHUICCKOT'O PECIICHUA,

@urypa 11 npexacrasiser coOOOH CXEMATUYECKYIO WLTFOCTPALMIO AHArPAMMBbI THIIOBBIX TPEX
Ha0OpOB AaHHBIX O BhiAesneHusIXx VOC, CBsI3aHHBIX C PAKOM MOJIOYHOH KeJie3bl KOHKPETHOTO
MaleHTa, B COOTBETCTBUM C JAOIMOJHUTENbHBIM BAPUAHTOM OCYLIECTBJIEHUS] PACKPbIBAEMOTO

TEXHUYUCCKOTO PCIICHUSA,

Qdurypa 12 mnpencraBusger coboil CXeMaTHUECKYHO WJUTOCTPALMIO CIIOco0a OmpeneeHus
3(1)(1)6KTI/IBHOCTI/I JICUCHMUAA, KOTOprfI MNPUMEHAKT B COOTBETCTBUH C JOMNOJIHUTCJIIBHBIM

BapPHUAHTOM OCYHICCTBJIICHUA PACKPBIBAEMOI'0 TEXHUYCCKOT'O PCIICHUA,
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Qurypsr  13A-13E  mpencraBisitoT  cOOOH  CXEMAaTHYECKYH0 WLUIIOCTPALMIO  criocoda
onpeneneHusi 3Q(HEKTUBHOCTH JICYCHUS JUII OTACIBHOTO YeJIOBEKa, KOTOPBIA MPUMEHSIOT B
COOTBETCTBUH C €IIE€ OAHHUM BAPUAHTOM OCYLICCTBJICHUA PACKPBIBAEMOI0 TEXHHYCCKOIO

pelueHus;

Qdurypa 14 mnpencraBnser coOOH CXEMATHYECKYIO WJLIFOCTPALMIO CHOCO0a pPa3InYeHUs
AKTUBHBIX W HEAKTUBHBIX MyTaLUil y MaleHTa W/MIH KyJbTYp, KOTOPBIH NPUMEHSIOT B
COOTBECTCTBHH C JOINOJIHHUTEJIbHBIM BapHUaHTOM OCYyIIECTBJICHUA PaCKpbIBA€MOIO

TEXHUYCCKOTO PCIICHUA,

Qurypsr 15A u 15B mnpencraBnsroT coOOH CXEMaTHUECKYIO MIUIFOCTPALMIO criocoda
ONpeesIeHUs] ONTUMAJIbHOTO JICUEHUS [UIsl TALUEHTa, KOTOPbIN NPUMEHSIIOT B COOTBETCTBUH C

€IIC OAHUM BapUAHTOM OCYIECTBIICHUA PACKPBIBAEMOT'O TEXHUYECCKOI'O PCILICHNA,

Qurypa 16 npencraBnseT coOOH CXEMATHMYECKYI0 HWLTIOCTPALMIO PACHIMPEHHON MOIeNn
@apxu (Farhi’s model), pyHKIIMOHNPYOIIEH B COOTBETCTBUU C TOTIOJHUTEILHBIM BAPHAHTOM

OCYIIECTBJICHUS PACKPBIBACMOT'O TEXHUYECCKOI'O PEIICHUS, U

Qurypst 17A u 17B mnpenctaBissroT cOOOH CXEMaTHUECKYH) WJUTFOCTPALUIO crocoda
yBenuueHusi koHuentpauun VOC mnepen orbopom mpod U orbopa KOJUYECTBEHHO
OIpEeIeNIEHHON BEJIMYUHBI BO3yXa M3 BBIOPAHHOW YaCTH JIETKUX, KOTOPBIH NMPUMEHSIOT B
COOTBETCTBUH C €II€ OAHHUM BApPUAHTOM OCYIICCTBJICHUA PACKPBIBAEMOIO TEXHHYCCKOI'O

pELIeHMUS.
HOAPOBHOE OITMCAHUE BAPUAHTOB OCYHIECTBJIEHUA U30OBPETEHUA

PackpbiBaeMOe TEXHHUYECKOE pELIEHHE IPEOAONIeBAeT HENOCTATKH MPEALIECTBYIOLIErO
YPOBHSI TEXHUKH TIyTeM TNPEAOCTABICHHS CIIOCOOOB M CHUCTEMbI Uil YCTAaHOBJICHHUS
B3aUMOCBSI3M MEXKIY CHIDKEHHEM COIEepXKaHWs XWMHYECKHUX BeIIecTB, Takux kak VOC,
SVOC w/mmu VSC, mo MeHbmeli Mepe B OJHOM M3 TEPEUHCIEHHOTO. BBIABIXaEMOM
YeJIOBEKOM BO31yXe, OHOJOrMYeCKHX S>KHUAKOCTSIX OpTraHM3Ma MJIM KyJbTypax KIETOK, U
COOTBETCTBYIOLIUMH T€HETHYECKUMH, MEIUIIMHCKUMH HIIH MATOJOTHYECKUMH COCTOSTHUSMH.
Orta B3aMMOCBSI3b MOXKET OBITb HCIOJNB30BAaHA Ui JTHATHOCTUKH, ONPEAENICHHs
3¢ EKTUBHOCTH JICUCHUs WJIH U BBIOOpA CXEMBI JICUSHHsI, KaK JJIsl OTAENIbHOrO MAlHeHTa,
TaK U JJIs1 OTAEIBbHON TPYIIbI HACENEHHs B LIeJIoM. [ eHeTH4eckne W/ MeTULUHCKHIE W/ WTH

NaToJOrUICCKUE COCTOAHUA MOTYT BKJIHOYATh B cebst KaHLIECPOTCHHBIC TMPOLECChl Ha
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Pa3MUYHBIX 3TANax, a TAaKXKe COCTOSHUS, BbI3BAHHBIE MATOTCHHBIMU (DakTOpamu (Hampumep,

OakTepusMH, BUPYCAMHU, TPUOAMH U TOMY NOJOOHBIM).

B obmewm, ycraHoBieHHe B3aUMOCBS3U AaHHBIX O BhieneHHssXx VOC ¢ COOTBETCTBYIOIIUMHU
TeHEeTHYECKUMH, MEINLIMHCKUMH W/WIH NMATOJOTMYECKHMH COCTOSIHUSIMU BKJIFOYaeT B cels
nojiyueHue nanHbix o Beiaesiennu VOC (HampuMep, ¢ HCIOIb30BAHHEM MacC-CIIEKTPOMETPa),
mbo 1n-vivo (Hampumep, BBIIBIXAEMOM BO3AyX€), IN-vivo (Hampumep, KyJIbTUBUPYEMBIX
KJIETKAaX ), WM 000OMX CJIy4aeB, KaK 37JOPOBBIX, TAK M HE3[JOPOBBIX MALMEHTOB, U ONpPENEICHUS
VOC-npo¢ussi, CBSI3aHHOTO € TeHETHMYECKUMH, MEIULUHCKUMHU W/ TaTOJIOTHIECKUMU
cocrosiHusiMU. 3aTteM VOC-mpodune MoxkeT ObITh COXpaHeH B 0a3e NaHHBIX U IO3JHEE
MOXET OBITh MCIIONIB30BAH Ul PA3JIMYHBIX IieNiel, kKak nanee OyJeT pacCMOTPEHO B TaHHOM
nokymenre. Tepmunel « VOCy», «manablie 0 BbieneHusx VOC» u « VOC-npodunpy Taxke

JOJIZKHBI OBITH JOIIOJIHUTEJIBbHO OIIUCaHbl HUXE.

Kpome Toro, B JTaHHOM JOKYMEHTE TEPMHH «LeJIeBbIe KJIETKI» OTHOCHUTCS K JFOOBIM KJIETKaM,
NPENCTABISIIOIUM HHTEPEC, KOTOPbIE MOTYT MPOSIBJISITh TEHETHYECKOE, MEIULIMHCKOE W/WITH
MaTOJIOTUYECKOE COCTOSIHUE, KOTOPOE MOXKET NPUBECTH K IEHETHUYECKOMY, MEIULIMHCKOMY
W/WIM TaTOJOTMYECKOMY COCTOSIHHIO (HampuMep, PakoBble KJIETKH, KJIETKH, MOPaKEHHbIE
Oone3Hbl0 AubLreriMepa, MUKPOOBI HJI BUPYChI) WJIM, KOTOPBIE CBSI3aHBI C T€HETHUYECKHM,
MEIULUHCKIM W/WJIN TaTOJIOTHYECKUM COCTOSIHUEM (HamnpuMep, BHPYC NaIMLIOMbI MOXKET
MIPUBECTU K paKy LIEHKM MATKH, CJIE€NOBATENbHO, OH NPEACTABISAECT UHTEPEC B OTHOLIEHUU K
paKky IIeHKH MaTKH), IPOHCXOISIIUM B OpraHM3Me WMJIM BHE opraHusMa. LleneBble KieTKH
TAKXKE€ MOTYT TMpPeNCTaBJsATh COOOW MyTalMM JpyrHX LeNeBbIX KieTok. Hampumep,
KaHLIEPOTEHHbIE KJIETKH TPEACTABJSIIOT COo0O0# wLeneBble KieTKH. Kpome TOro, 1eneBbMU
KJIETKAMU TaK)K€ MOTYT ObITh OakTepwu, BHPYCHI U TpHOBbL lleneBbIMU KJIETKaMU TaKKe

MOIyT OBITD MOPAKCHHBIC KJICTKU TKAHU.

TepMUH «KJIETOYHBIH THI» B AaHHOM JOKYMEHTE€ OTHOCHUTCS K THUIYy WJIM apXeTHIly, H3
KOTOPOTO BO3HHUKJIAa LeeBas KjeTka. Hampumep, KIETKHM paka MOJIOYHOW >KeJe3bl
NPOUCXOIAT U3 KJIETOK, KOTOpbIE MPHUCYTCTBYIOT TOJNBKO B rpyau. Ele ogHHM mpumepom
SABIISIETCS PE3UCTEHTHbI K JieueHHro OaktepuanbHbeiii mTamMm  Klebsiella Pneumonia
Carbapenemase (KPC), KOTOpbIii MPOMCXOMUT OT BOCIPUUMYMBON K JICYCHUEO HCXOIHOU

Oakrepuu (tumna arc) - Klebsiella Pneumonia (KP).
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TepMuH «KyJabTypa» OTHOCUTCS IO MEHBIIEH Mepe K OOHOMU KyJbType. TepMUH «KyJIbTypa»
TAKXXE€ MOXKET OTHOCUTBCSI KO MHOKECTBEHHBIMHU KyJIbTYPAMH U JONOJHHUTEIBHO MOKET
OTHOCUTBCSI KO MHOKECTBY KYJIBTYP KJIETOK, BBIPAINEHHBIX C HCIOJb30BAHUEM Pa3IUYHBIX
OyJNbOHHBIX Cpe€d M pPa3NUYHbIX cocTossiHuil OynpoHa. Hampumep, KPC  moxHO

kynsTuBHpoBatTh B Mueller Hinton Brother (MB) unu B Tryptic Soy Brother (TSB).

Tepmun «VOC» oTHOCUTCA K JIFOOOMY XHUMHYECKOMY COCIMHEHHIO WM COCIHHEHHSIM,
HalIeHHbIM B 0Opasnax in vivo w/wim in vitro (Harpumep, odpa3uax BbIIBIXaeMOT'0 BO3/yXa,
oOpasuax mouM, obpasnax KpoBH W/uinm oOpasumax KyuabTyp). Hampumep, tepmun «VOC»
MOKET OTHOCHUTBCSI K JIETY4€My OPraHHYECKOMY COEIMHEHHIO, TAKOMY KaK YIJIEBOAOPOI,
CIIOJKHBbIE 3(UpBI, aNbAeruabl U KETOHbL, & KPOME TOTrO, MOXKET OTHOCUTBCS K JIETy4YeMy
cepocozepkaleMy COCAMHEHHMIO, TakoMy Kak aumeTwicynbpun. Kpome Ttoro, tepmuH
«VOC» MOXeT OTHOCHTBCSI K CJIOXKHBIM MOJIEKYJaM MeTa0OJIMTOB /MM OUOJIOTHYECKHX

snemenToB. Hanpumep, Genkam, anturenam, pepmentam, RNA u DNA.

Tepmun «nanHble o BbiaeneHuAXx VOC» OTHOCHUTCA MO MeHbLIEH Mepe K HaJIUYUI0 WIN
orcytctBuio BoiOpanHOoro VOC wmn BbiOpaHHbIx VOC. Kpome Toro, JaHHbIE O BBIIEIEHUSIX
VOC MOryT cChLIaThbCsl HA YPOBHHM KOHLIEHTpaLMK BceX wiu BbiOpaHHbXx VOC B oOpasie.
Kpome Toro, manubie o BbinedeHussix VOC MOryT HOMOJNHHUTEIBHO OTHOCHUTBHCS K MAacc-
CTHeKTpaM, MOHHOH MOJABM)KHOCTHU W/WJIM BPEMEHH yAep KUBaHUs (T.€., BPeMs SIIOMPOBAHUS
ot cronbia GC) BeiOpanHoro VOC wnm Heckobkux BeiOpanHbix VOC B oOpasie. laHHbie 0
BeigeneHnsIx VOC Taxke MOTYT TakKe CBSI3aHbI C TIOJHBIM MacC-CIIEKTPOM (MOJIEKYJIIPHOTO
HOHa U ()parMeHTOB), MOABHKHOCTHIO MOHA W/WJIM BPEMEHEM YAEPKUBAHUS, OTACIBHO MIIH B
couetanuu, Bcex VOC B oOpasue. Hampumep, aHaIUTHUECKOE YCTPOWCTBO, TaKOE Kak
I'azoBbrit xpomarorpad (Gas Chromatograph, GC) - Cnektpomerp mnpupameHuss HOHHOU
nonsrkHOCTH (Field Asymmetric Ion Mobility Spectrometer, FAIMS) - Macc-criekTpoMeTp
(Mass Spectrometer, MS) - oOecneunBaer GC wunpopmanuein o0 yaepKUBaHHU C
pas3neseHrueM 1o BpeMeHH, WHpopManueil 0 Macc-CIeKTpax M O MOABM)KHOCTH HOHOB IS
kaxxgoro obnapyxernoro VOC. Jlannblie o BbiieneHusix VOC MoryT ObITh IPEOCTABICHBI B
TaKUX €IMHHULIAX U3MEPEHUs, KaK YaCTH Ha MUJUTHOH (ppm), 4acTu Ha Muiutuapa (ppb), yactu
Ha TpUUTHOH (ppt) u ToMy nonodHoe. Kpome Toro, nannbie o BeineneHusx VOC MoryT ObITh
NPEIOCTABIIEHbl B UHTEHCUBHOCTH W3Jy4YEeHHUs], HATIPUMED, YacTel B CEKYHAY, ppm B CEKYHAY
u ToMy nopobHoe. JlanHble 0 BeigeneHusix VOC MoryT ObITh NMpPEACTaBIECHBI, HapUMep, B

BEKTOPHOH MJIM MaTpUIHOH (popme.
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Tepmua «VOC-podunb» oTHOCUTCS K HaHHBIM O BbigeneHusx VOC, CBsI3aHHBIX C
COOTBETCTBYIOLIUM MeTabOIMYECKUM, aHAOONMYECKHM, KaTabDONMYECKHM, TeHETHYECKUM
WM MEIULMHCKAM COCTOSTHHEM (HarpuMep, 3J0POBBIM YeNOBEK, HE3IOPOBBINH HEJIOBEK,
KaHLIEPOTeHHbIE MPOLIECCHI, METAOOINYECKHE TMPOLIECChl, THUI paka, OaKTepuu, BHPYyCa WIH
rpudoB). VOC-npodpuian MOryT OTHOCUTBCS K YpoBHSIM KoHuUeHTpauuu VOC u moryt
aNbTEPHATUBHO WJIM JOMNOJHUTENBHO OTHOCUTBCS K COOTHOLIEHMIO MEXKAY YPOBHIMHU
KOHLeHTpauun BeiOpaHHbix VOC, mnu HabopaMu, CO3IaHHBIMU € ITOMOIIBI0 HEKOTOPBIX WIIH
Bcex VOC, BO3HUKAIOIMMUX B MaHHBIX O BbiaeneHusx VOC, kak IOMOJHUTENBHO OOBSICHEHO
Hiwke. VOC-mpoduinp Moxer CaykuThb mabioHOM B orHomeHuu BbineneHuit VOC,
CBSI3aHHBIX C COOTBETCTBYIOIIMM META0OJMUYECKUM, aHAOOJMUECKUM, KaTaOOIUYECKHM,
TeHEeTHYECKUM W/WJIN MEJUIIMHCKUM COCTOSIHUEM. B TaHHOM OKyMEHTe TepMHUH «310pOBBIH
VOC-npouib» OTHOCUTCS K CPEHEB3BELICHHOMY 3HAY€HHIO NaHHBIX O BhigeneHusx VOC,
OTHOCSIIIMXCS K 37J0POBBIM MAIMEHTaM (TO €CTh IO MEHbILIEH Mepe OJHOrO U3 CIEAYIOMINX:
BBIABIXAEMbI BO3/yX, OHOJOrMYeCKHe S>KUIKOCTH OpraHM3Ma WM KYJbTYPbl KJIETOK).
AnanornyabiM  obpazom, TepMuH «VOC-mpoduib I1eNeBbIX KIETOK» OTHOCHUTCA K
CPEAHEB3BELIEHHOMY 3HA4YE€HUIO AaHHBIX O BbiAeneHUsx VOC, oTHoCALUXCS K LeJeBbIM
nokaszaressiM (TO €CTh MO MEHbLIEH Mepe OIHOTO M3 CIEAYIOLIMX: BbIIBIXaeMbIH BO3AYX,
OuoNornveckue KUIKOCTH OpraHM3Ma WU KYJBTYPbl KIETOK). TepMHH «IMHAMUYECKHH
nuddepermmanbibii VOC-nipoduiib» OTHOCUTCS K QUana3oHy AaHHbIX O BbiaeneHusx VOC
Ka)xa0ro npoduis (T.e., 3M0pOBbIi Mo uiib, LETeBONM MPOQHIIb) W/ K K TUATIA30HY MEXKIY
3nopoBbiM H LeieBbiIM VOC-mpodwmisiMu. B 1aHHOM JOKYMEHTE TEPMHHBI «JaHHBIE O
Boienensix  VOC», «3moposbiii  VOC-mpodunby, uenesodi  VOC-npodune u
middepenmmanbabii - VOC-poduib  MOTYT  BBICTYIIAaTh B POJIM  MPUJIAraTeNIbHbIX,
OINMUCBIBAIOLINX COOTBETCTBYIOINUIT TepMmuH, Hampumep, «VOC-npodpume mnpen-MCD

HEJIEBbIX KIJIICTOKY.

Paccmotpum  Temepp @urypy 1, koTopas mpencraBisieT CoOOH  CXeMaTHYeCKYyrO

>
WUTIOCTPALIMIO CHCTEMBL, B 00IeM 0003HauYeHHOW CChUIOYHBIM HOoMepoM 100, mmst
YCTAHOBJICHUS] B3aUMOCBS3M MEXKIY CHIDKEHUEM COAEPKAHUS XMMHYECKUX BELIECTB I10
MEHbIIE Mepe B OJHOM W3 NEPEUHUCIECHHOIO. BBIABIXA€MBbIA YEJOBEKOM BO3IYX,
Ouosornvyeckne OKUIKOCTH OpPraHM3Ma, KyJbTYpPbl KIETOK, W COOTBETCTBYIOIIUM
OTOOpaKEHNEM T'eHETHUECKUX WIIM MEIULMHCKIX YCIOBUH, a TAK)KE IS HCTIOJIb30BAHHS STHX

B3aUMOCBSI3€H IUIi AMArHOCTUKU W/WIH onpeneneHust 3Q(EeKTUBHOCTH JIEYCHUS W/WIN

OTIpeneNIeHuUs] BBIOOPA CXEMBbI JICUEHHsI, CO3IaHHON M ()Y HKIIMOHUPYIOIIEH B COOTBETCTBHH C
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BapUAHTOM OCYINECTBJIEHHUS] PACKPHIBAEMOIO TEXHHUYECKOTO perneHusi. Cucrema BKIFOYAET B
cebs ananusupyromee ycrpoiictso 102, 6a3y manubix 104 u nporeccop 106. Cucrema MoxeT
JOTIOIHUTENBHO conepskath uHTepdeiic 108 momp3oBatens. [Ipoumeccop 106 cBsizan ¢
aHAMM3UPYHOIKUM ycTpoiictBom 102, ¢ 0a3zoit manHbix 104 u ¢ wmeHTepdeiicom 108

IOJIb30BAaTEJIA.

AHnammupytomiee ycTpoiicteo 102 Moxker mpencrasisiTb coboil macc-criekrpomerp (MS),
cnekrpomeTp mnonBwkHOCTH HOHOB (IMS), rasoseiii xpomarorpad (GC), pasnuunble
komOuHaumu MS, GC, IMS wnu moboe apyroe ycTpoHCTBO, KOTOpoe oOecrnednBaeT
UIEHTU(PUKAIMIO W/ UM KOJNMYECTBEHHYIO OLIEHKY ompenesieMbix sneMeHToB VOC B
obpasue. Hampumep, anamusupyromee ycrpoiictBo 102  mpencraBmsier  coboi
TPEXKBAAPYMOJIbHBINA ra3oBbiii xpomarorpad - macc-criektpomerp (GC-MS/MS), xotopsrii
MOXKET COIEepPKATh TEPMUYECKUI PACTBOPUTENb M KOTOPBIHA padoTaer B BHIOPAHHOM peXHUME
MOHHUTOpPUHIa MOHOB MS. B kauecTBe ajbTepHATUBBI, aHAJIU3UpyOllee ycTpoicTso 102
MOXKET MpPEACTaBIATh COOOH Takoe aHaIM3MpPYIOINee YCTPOWCTBO, KakK KaJMOpOBAaHHBIM
Bpewmsmnponernsiii  macc-cnekrpomerp (Proton Transfer Reaction Time of Flight
Mass-Spectrometer, PTR-TOFMS), WIN KaJHOpOBAHHBIH Macc-cnieKTpomeTp
CIIEKTPOMETPUU C BbIIeJeHHbIMU HOHHbIMM moTokamu (Selected Ion Flow Tube
Mass-Spectrometer, SIFT-MS), Cnextpomerp npupainenusi nonnou nonswkHoctn (Field
asymmetric ion mobility spectrometer, FAIMS), T'azoBbiii xpomororpad - (HOTOHHBIH
noHuzaimonHble nerekrop (Gas chromatograph photon ionization detector), wwm
CrnexkTpoMeTp TpHUpalleHHss MOHHOW MOABMKHOCTH - BPEMSIIPOJIETHBIH MAaCC-CIIEKTPOMETP
(Field asymmetric ion mobility spectrometer Time of Flight Mass-Spectrometer, FAIMS-
TOFMS), wm KsaapynonbHblli BpeMsnIpoJieTHBI ra3oBblii  xpomotorpad  (Gas
Chromatograph Quadrupole Time of Flight, GC-QTOF), wmu I'a3oBblii xpomotorpad
Orbitrap (mamp., GC-exactive) wim T'azoBbiii xpomortorpad - KsanpymomnpHblli Macc-
cnektpometp Orbitrap (Gas Chromatograph Quadrupole Mass Spectrometer Orbitrap, GC-Q
exactive). AHanusupyromee ycTpoictBo 102 HCHONB3YIOT Jisi TMOJNYYEHHUS Pe3yJIbTaTOB
U3MEpEeHUs] TapaMeTPOB pa3IMYHbIX XHMHYECKHX BellecTB, W KOHKpetHo - VOC, B
BBIZIBIXaEMOM BO3[yXe WJIM B OHOJOTMYECKHMX JKHIKOCTSX opraHm3ma mnauueHta 110.
AHamu3upytoliee ycTpoicTBo 102 AOMONMHUTENBHO UCIIONB3YIOT ISl MOy YeHUsI pe3yIbTaToOB
U3MEpEeHHUs] MapaMeTpPoOB pPA3JUUHBIX XUMHYECKHX BEINECTB, B KyJbTypax 112 KIeTok.
Anammupytromee ycrpoiictBo 102 obecneunBaer mnpoueccop 106 HeoOpaOoTaHHBIMU

pes3yJibTaTaMi U3MEPEHUs.
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IIpoueccop 106 ycTraHaBiIMBaeT B3aUMOCBS3b MEXKAY CHUKEHHEM COIEPKAHMS XUMHUYECKUX
BEIIECTB W COOTBETCTBYIOIIMMH META0OJMUECKUMH TIpOLeccamMH, aHaOOINYEeCKUMHU
npoueccamy, KaTaDOJMYECKUMH TPOLIECCAMM, T'€HETUYECKUMH COCTOSHUSIMH — W/WIN
MEIULUHCKIMHA COCTOSSHUSIMH W/WJIM  TIaTOJIOTHYECKUMH  COCTOSIHUSIMH, 4YTO Oyjer
JOTMOJHUTENBHO MOApoOHO ommcaHo Hmwke. Kpome Toro, mpoueccop 106 ucmonb3yer 3TH
B3aUMOCBSI3H JUIsl AMACHOCTHKH, JUJIsI ornpeneseHus 3pQexkTuBHOCTH JIeueHust U 1 BBIOOpa
NOAXOJAIIEro JIEYEHUs], UYTO Takke Oyner mogpoOHO OMMCAHO HIDKE B HIDKECIENYIOIIEeM

OIMMCaHHH.

Paccmotpum Tenepp @uryper 2A u 2B, KOTOpBIE, COOTBETCTBEHHO, MPEACTABISAIOT COOOM
CXeMaTH4YeCcKHe WUIIOCTpalun AaHHbIX O BbigeneHuwsix VOC, B o0meM 0003HaueHHbIE
ccbutouHbiM HoMepoM 120, u nuddepenmmanbubii VOC-npodusb, B o0memM 0603HaYeHHBIH
CCBIIOYHBIM HOMepoM 130, B COOTBETCTBMM C €Il€ OJHUM BapHAHTOM OCYILECTBICHHUS
packpeiBaeMoro texuudeckoro pemenus. Co ccpuikoi Ha @urypy 2A, ropu3oHTaIbHASA OCh
npencrasisier coboli BeiOpaHHble VOC, KOTOpble M3MEpSIOTCS, a BEPTHKAJbHAs OCh
NpEeACTaBiIsieT YPOBHU KOHLEHTpauuu. Kak yka3saHHO BbILIE, YPOBHU KOHLIEHTPALIMM MOTYT
OBITh U3MEPEHBI B N-HBIX JOJSIX (Harmpumep, ppm, ppb, ppt) WK B HHTEHCUBHOCTH U3JTyYeHUS
mojiekys1 VOC. B uenom, cymectyer 6osee 1800 pasnuunbix VOC, KOTOpPbIE BBIIEISIOTCS
WK, KOTOpbIe OOHAPYKEHbI B OHMOJIOTMYECKUX SKUAKOCTSIX OpPraHHW3Ma M B BBIABIXa€MOM

OOBIYHBIM YeJIOBeKOM Bo3ayxe. OHaKo HEeT HeoOXxoauMocTH u3mepsTh Bce 3T VOC.

Co ccbutkoii Ha @urypy 2B, munHammueckwii muddepennmansabiii VOC-npopuns 130
OTPENEJSIIOT MOCPENCTBOM 310poBoro U 1enesoro VOC-npoduieli, KOTopble ONPEAessioT OT
naHHbIX O BbyieneHussix VOC nand 300pOBBIX U KyJBTYp LEJNEBBIX KIETOK, OT
MPOrHO3UPYeMbIX ypoBHe#H koHueHTpauuii VOC B BbIObIXaeMOM BO3AyXe W/HMIU B
OMOJNIOTUYECKHUX JKUAKOCTSIX OpraHM3Ma, W W3MEpPEeHHbIX YpoBHsIX KoHoeHtpauun VOC B
BBIILIXaEMOM BO3JyXe W/WIM B OHOJOTHYECKHX JKUAKOCTSX opraHusma. Ha ®urype 2B
cumBon «X» 1321 mpencramnsier cobol OTHOCUTeNbHble ypoBHH KoHIEHTpamuun VOC,
W3MEPEHHBIE OT KYJIbTYPbI LIEJIEBBIX KJIETOK, IO OTHOLIEHUIO K CUMBOJY «X» 132y, KOTOPBII
npezncTasisieT ypoBHU KoHUeHTpauuun VOC, u3MepeHHble OT KyJbTYpbl 30POBBIX KIJIETOK.
Jluaus 1341 m yacTh ueThlpexyrojpHMKa 136 Hanm snuHHed 135y mpeacTaBisIIOT coOOM
1eseBble ypoBHH KoHLeHTpaunu VOC, KOTOpbIe, KaKk MPOrHO3UPYIOT, Oy Ay T HAOMIOJAIOTCS B
BBIJIBIXa€MOM BO3/yX€ W/MJIM B OHMOJOTHYECKUX JKUAKOCTSIX OpraHM3Ma W/WIN B KYJBTYypax
KJIETOK y MAalMeHTOB C 3KCIPECCUEN MM CBEPX3KCIPECCUeN LeneBbIX KIeToK. Jlunusa 134y u

YacTh YETBHIPEXyrojbHUKA 136 mon nuHuei 1351, mpencTaBisitoT cOOOW 3A0POBbIE YPOBHU
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koHUeHTparn VOC, KOTOpble, KaK MPOTHO3UPYIOT, OyayT HAOMIOMAIOTCS B BBIABIXAEMOM
BO3/lyX€ W/HIIN B OMOJIOTMYECKUX KUIKOCTSAX OPTraHU3Ma W/WIIN KYJIBTYpax KJIETOK IMalUeHTOB
0e3 SKCIpeccHd WM CBEPXIKCIIPECCHH IIENIEBBIX KJIETOK. IlIporHo3mpyemble ypOBHH
koHUeHTpaimu VOC onpenensioT NOCPENCTBOM NpuUMeHeHus AU(QPY3HOHHONH MOomenu
(marmpumep, ypaBHeHust Papxu win MonubunupoBaHHoW Moxenn ®apxu, oba BapuaHTa
JOTIOJTHUTENBHO PACCMOTPEHBI HIDKE), a TaKKe€ YPaBHEHUS POCTa KJIETOK, K YPOBHSAM
koHUeHTpauuu VOC, U3MepeHHbIM B KyJbTypPax 370POBBIX KJETOK U KyJbTypax LENeBbIX
kJieTok. YerbipexyronbHuk 136 npencrasiseT coOOH auana3oH JaHHBIX O BeigeneHusx VOC,
U3MEPEHHBIX B BBIABIXAEMOM BO3AYyX€ W/WIN B OHOJOrMYECKHX SKUAKOCTSIX OpPraHu3Ma y
3I0POBBIX MALMEHTOB U MALMEHTOB C SKCIPECCUEN WU CBEPX3KCIPECCUEN LIENEBbIX KIETOK.
Jlunus 1351 npencrasisier co0oi camblli BBICOKUI YPOBEHb KOHLIEHTPALUH, U3MEPEHHBIN B
rpynne 340poBbIX nanueHToB. Jluaus 135y mpexacrtaBnsier coOoOW camblii HU3KUH YpPOBEHBb
koHueHTpauun VOC, wusMepeHHbIi B TIpylne MAlUeHTOB C JKCIpeccuerl  mim
CBEPXJKCIIpecCHel LeneBbIX kieTok. [(uanaszon mexnay aunuen 135t u 135y mpencrasiser
co00if moporoBoe 3HaUYEHHE MEXAYy MAaKCHMAaJIbHBIM HOpMasbHBIM mpencrasieHueM VOC u
npencrasiaenneM VOC neneBoii kietkn u3 VOC B BBIABIXaEMOM BO3JyXe, OMOJOTHYECKHUX
JKUAKOCTSAX OpraHu3Ma WM KyJbTypax kieTrok. JluamazoH Mexnay Toukol 138y m 138t
npexacrasisier cobol nuHamuueckuii quanaszoH VOC, BbIIENs€MBbIX B BBIIBIXa€MOM BO3IyXe
W/ B OMOJIOTMYECKUX JKUAKOCTSX opranmsma. Kak m3oOpaxkeno Ha @urype 2A, He Bce
mmepenHble VOC Brirouenbl B VOC-nipodunb 130, Hanpumep, Koraa u3MepeHHbINH YPOBEHb

KOHUCHTpalUH HUXKE ITOPOTOBOTO 3HAUYCHUA.

Cosnpanue 0a3bl nanabix VOC-nipodunei

Paccmotpum Teneps @urypsl 3A, 3B u 3C, KoTOpble MPEACTABISIOT COO0H CXEMaTHYECKYHO
WUTIOCTPALMIO TUIOBOTO Crmocoba YCTAaHOBIEHHsI B3auMOCBsi3u  BeieneHunin VOC ¢
COOTBETCTBYIOIIMM THUIIOM Paka B OTAEJIBHOW IPyMIl€ HAacCelIeHUsl, KOTOPbIA NMPUMEHSIOT B
COOTBETCTBUM C  JIONOJHUTEJIBHBIM  BAapUAHTOM  OCYINECTBJICHHS  PaCKpbIBAEMOIO
TEXHUYECKOoro pemreHusi. B xome mpouenyper 150 s kaxmoro BBIOPAHHOTO THIA paka y
HEKOTOPOro KOJMYECTBA MALMEHTOB IPOU3BOAST B3sITHE MO MEHbIIEH Mepe OJHOro W3
NePEUHCICHHOr0: 00Pa3loB BBIIBIXaEMOrO BO3AyXa U 00pa3loB OMONOrHYECKOH KHIKOCTH
opraHusma (Hampumep, KpOBb, MOUYa HJIH MMOT). TEPMUH «THIT Paka» OTHOCUTCS K THITy paka
(HarmpuMep, SUYHUKOB, MOJIOYHOM JKeJIe3bl, MOYEBOTO My 3bIPs, KOXKU, TOJICTOH KHIIKU U T.1.),
a TakXke K reHeTndeckoMy noatuny paka (Hanpumep, HER2+, HER TpoiiHoil HeraTuBHBIN 1

T.1.). ITockoJBKYy THI paka HM3BECTEH OO TOro, Kak OyAyT MOJyueHbl OOpasLbl, KaXKIbli
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o0pasel] BbIIbIXaeMOro BO3ayxa U obpasen OMONOrHYeCcKOl SKHIKOCTH OpPraHHM3Ma CBSI3aH C
COOTBETCTBYIOIIMM TunoM paka. llocme mpomenyper 150 cmocod mpopmomxkaercs

BBITIOJTHEHHEM Tpoueaypbl 160.

B xome mpoueaypel 152 y HEKOTOPOro KOJWUYECTBA MALMEHTOB ISl KAKIOTO BBIOPAHHOTO
TUna paxka OepyT oOpasupl LeneBbIX KiIeToK. B mpumepe, npusenerHom Ha Purypax 3A-3C,
LIeJIEBbIe KJIETKH MPEICTABISIIOT COOOH KaHLEPOreHHBbIE KJETKH COOTBETCTBYIOINErO THIIA
kJIeToK. Takue oOpasipl LEJEeBBIX KJIETOK IOJIYYArOT, HApUMEp, MOCPENCTBOM MPOLENY Phl

ouoncun. ITocne mpoueaypsr 152 cmocod mpoaoskaeTcs: BbIMOTHEHHEM MTpoLeaypbl 162.

B xonme mpouenypbl 154 y HEKOTOPOro KOJIMYECTBA MALMEHTOB OepyT OOpasibl 3[OPOBBIX
KJIETOK, TAKOTO K€ THUIMa KJETOK, YTO W IeNIeBble KJIETKH. DTH 00paslbl 3I0POBBIX KJIETOK
TaK)Ke MOTYT ObITh MOJyYeHbI, HampuMep, myTeM mpouenypsl ouomncun. ITocne mpouenypsl

154 cnoco0 mpomokaeTcs: BHIIOJIHEHHUEM MpoLeay pbl 162,

B xozne mpouenyps! 156 y KOHTPOJIBHOH IpyNIIbl IPOU3BOAST B3THE 00PA3LOB KOHTPOJIBHBIX
KJIETOK TOTO K€ THIIA, YTO U IieJieBble KJIeTKH. KOHTPOIbHBIE KJIETKH NMPEICTABISIOT COOOH
310pPOBBIE KJIETKH, MOJy4YEHHbIE Y KOHTPOJIBHOMN rpynmbl. KOHTPOIBHBIE KIETKH TaK)KE€ MOTYT
OBITh TOJIYYEHBI, HaNpUMeEp, MOCPencTBOM mpouenypbl Ouoncuu. Ilocne mpouenypst 156

croco0 MPOAOJKAETCSI BBITIOJHEHUEM MpoLenypol 162.

B xone npouenypsl 158 y KOHTPOIBHOM TPy bl MOJYHYArOT 00Pa3Ibl BBIIBIXaEMOTO BO3AYXa
w/unu o0pasibl OUONIOTHYECKUX JKUAKOCTeW opranusma. Ilocie mpouenypsl 158 cmocod

MIPOAOJIKAETCS BBIITOJIHEHUEM NpoLenypsl 164.

B xone mpoueaypsl 160 nonyuaroT panHble o BbigeneHusix VOC no meHblnel Mepe OIHOro
U3 TEPEYUCICHHOro: 00pa3loB BBIABIXAEMOrO0 BO3AyXa H 00pas3LoB OHOJOrHMYECKOH
JKUAKOCTU opraHu3zma nanueHToB. Co ccpuikoi Ha @urypy 1, aHanu3upyroliee yCTponcTBO
102 monydaer naHHBIE O BBIAEIEHUAX IO MEHBIIEH MEpe OJHOr0 M3 MEPEYUCIEHHOIO:
BBIJIbIXa€MOT0 BO3AyXa U OHOJIOTMYECKUX >KUAKOCTeW opranusma. [locie mpomenypsr 160

croco0 MPOAOIKAETCSI BBITIOIHEHUEM MpoLenypol 174.

B xone npouenypsl 162 onpenenstoT T€HOMHbBbIE MOCAEAOBATEIbHOCTH LEJIEBBIX KJETOK,
3IOPOBBIX KJIETOK W KOHTPOJIbHBIX KJIETOK. DTH TE€HOMHBIE MOCJIEIOBATEIbHOCTH 3aTEM
KJIACCU(PUIMPYIOT B COOTBETCTBUU C M3BECTHBIMH KAHIIEPOT€HHBIMH T€HHBIMU MY TAIlHSIMU

BBIOpAaHHBIX THUIIOB paka. Hampumep, B Hacrosimee BpeMs cyliecTByer Oosee 315 myTarmid,
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BBI3BIBAIOIIMX pakK. JTa MPOLEAypa TAKKe Ha3bIBAETCS MOJIEKYJIPHON KJacCU(pUKAIHEH.

ITocne mpoueayper 162 cmocod MpoaoKaeTCsl BBIMOJTHEHHEM MpoLeaypbl 166.

B xone npouenypsl 164 nonyuarot nanaeie o0 BeineneHussx VOC u3z VOC BeinenseMbix B
oOpa3iax BBIABIXAEMOTO BO3AyXa W/WIM o0pas3max OMOJOTHYEeCKOW KUIKOCTH OpPraHH3Ma
KOHTponbHON rpynnel. Co ccpuikoii Ha Purypy 1, aHanusupyromee yctpoiictso 102
NOJy4YaeT JaHHble O BBIAEGNEHUSAX IO MEHbIIEH Mepe OAHOI0 U3 IMEepPedYHCIEHHOrO:
BBIJIBIXa€MOT0 BO3JyXa MU OHMOJOTMYECKHX >KMIKOCTEH OpraHu3Ma KOHTPOJBHOH TIPYIIIBL

ITocne mpouenypet 164 ciocod mpoaokaeTcs: BLIMOJTHEHHEM MpoLeaypsl 176.

B xone mpouenypel 166 KyJbTHBHPYIOT OOpa3ibl LEJEBBIX KJIETOK, 3JOPOBBIX KJIETOK U
KOHTPOJIbHBIX KJeTOK. Ilocnme mpoueaypbl 166 cmocod mnpomosKaeTcsi BBIMTOJHEHHEM

npouenypsl 168.

B xone mponenypb! 168 U3 COOTBETCTBYIOLIUX KyJbTYpP IMOJYYArOT AAHHBIE O BBIAEICHUAX
VOC, otHocsimuecss K KyJbTypaM LEJNEBbIX KJIETOK, KyJbTypaM 3A0pOBBIX KJIETOK HU
KyJIbTypaM KOHTPOJIbHBIX KJieTok. Co ccbuikoit Ha Purypy 1, aHanm3upyroliee yCTponCTBO
102 u3 COOTBETCTBYIOLIUX KYJBbTYpP MOJy4aeT JAAHHBIE O BBIAECIEHUSX, KOTOPbIE OTHOCATCA K
KYJbTypaM LECJICBbIX KJIECTOK, KYJbTYpaM 3JOPOBBIX KJIETOK U KYJIbTypaM KOHTPOJIbHbIX

kietok. ITocne npouenypsl 168 crnocod mpomoskaeTes BhITOJHEHHEM Tporenypb 170.

B xonme mpouenyper 170 mns kaxmoil reHoMHO# mocnenoBatenbHocTH, VOC-mpodus
neneBbix kietok, VOC-npodws 3mopoBeix kiietok 1 VOC-npouiisi KOHTPOJIbHBIX KJIETOK, €
UCIONb30BaHUEM JaHHBIX O BbiieneHuwsix VOC KyJpTyp LENeBbIX KJIETOK, AAHHBIX O
BbIieeHusIXx VOC KyJIbTyp 370pPOBBIX KJIETOK M JaHHbIX O BbiieneHuwsx VOC KyJbTyp
KOHTPOJIbHBIX KJIETOK OINpPENEeNsIFOT COOTBETCTBYIOLIYIO I'eHHyIo MyTauuto. IlepBoHadanbHO
nanHble o BbyaeneHusix VOC KyJabTyp LeJNeBbIX KJETOK, JaHHble O BbiaeneHusix VOC
KyJbTYDP 30POBBbIX KJIETOK U naHHble O BbiaeneHusXx VOC KyJIbTyp KOHTPOJIbHBIX KIJIE€TOK
SBJISTFOTCST OT(QUIBTPOBaHHBIMU. Kak mpaBuIio, IesieBble KJIETKU U 30POBBIE KJIETKH MOTYT
co3naBatb VOC-apredakTbl, KOTOpble HE CBSI3aHbI C TeHHOW MyTarueil. CpaBHUBaHHE
naHHbIX O BbieneHusx VOC KyJnbTyp LeleBbIX KJIETOK M JaHHbIX O BbiaeneHusx VOC
KyJbTYp 370POBBIX KIJETOK APyl C IAPYroM, a Takxke C AaHHbIMU O BbiaeneHusx VOC
KOHTPOJIbHBIX KJIETOK, HCHOJB3YIOT [JIsl CHU)KEHUE YPOBHS BIMsHUs HecBsizaHHbIX VOC-
apredaxkToB, uToOBl Jsyume oTamduTb VOC, cBs3aHHbIE C BBHIOPAHHBIMH T'€HHBIMH

MyTauusMu. Hampumep, B HEKOTOpBIX Clydasx paka MOJIOYHOH >keJie3bl 30poBasl KJIETKa,
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BO3MOXKHO, MOXKET COIEPIKaTh PAKOBBIA T'€H W/WIN MOXET NpeObIBaTh B CEpPEeIUHE IMpolecca
TpaHcopMaIMK B LIENEBYIO KJIETKY. B HEKOTOPBIX TaKUX CIy4asx pakK BCE €IIe MOXET He
OBITH NOJTHOCTBIO AKTHBHBIM. TeM He MeHee, 3KCIPECCHs 3TOr0 I'eHa MPEACTaBIsIeT COOOH
VOC, xoropble He NPUCYTCTBYIOT B JaHHBIX O BbiaeneHUsX VOC KyJbTyp KOHTPOJBHBIX
KJIETOK, U naHHble O BbaeneHusx VOC o0pa3smoB BbIIBIXa€MOrO BO3AyXa M 00pas3loB
OMONIOTNYECKUX JKUIKOCTEH OpraHU3Ma IOJIyHaroT y KOHTPOJIBbHOM rpymmbl. Takum oOpa3om
MOXeT ObITh HIeHTH(QULUpPOBAHA JKCIPECCHs STOrO TIeHa B 3J0POBBIX KIETKAX.
OtpunerpoBannele naHHble O BbiIeleHUsAX VOC KyJabTyp LEJEBBIX KJIETOK IOJYYaKOT
MOCPEACTBOM CPaBHMBAaHMs JAaHHBIX O BbleneHusAX VOC KyJbTyp L€NeBbIX KIETOK Kak C
naHHbIMU O BbiAeneHUsIX VOC KynbTyp 310pOBBIX KJIETOK, TaK U C AAHHBIMHU O BBIJEJICHUAX
VOC KynbTyp KOHTPOJIBHBIX KIJIETOK. 3aTeM, IOCPEICTBOM CpaBHUBAHUSA MHAHHBIX O
BoieneHusix VOC KyJnbTyp 3I0pOBBIX KIETOK KakK C OT(HIBTPOBAHHBIE HAHHBIMH O
BoieneHnsIx VOC KyJbTyp LeNeBbIX KJIETOK, TakK U ¢ JaHHbIMU O BbiAeneHusx VOC kynbTyp
KOHTPOJIBHBIX KJIETOK, MOJIy4al0T OT(UIbTPOBAHHBIE AaHHBIE O BbigesneHnsax VOC KyJbTyp
300pOBBIX KieToK. Ilocie atoro ordumnbTpoBaHHBIE NaHHBIE O BblAENeHUsIX VOC KyJbsryp
KOHTPOJIBHBIX KJIETOK IOJIy4alOT MOCPEACTBOM CpPaBHHBAHUS AAaHHBIX O BhipeneHusx VOC
KYJBTYp KOHTPOJIBHBIX KJIETOK C OT(QHIBTPOBAHHBIMU NaHHBIMH O BbigeneHusx VOC
KYJIBTYP 3OPOBBIX KJIETOK. 3aTeM, IMOCPECTBOM CPaBHUBAHUS OTPHIBTPOBAHHBIX JAHHBIX O
BeienieHnsix  VOC KyJbTyp LeNeBbIX KIETOK Kak C OT(QHIBTPOBAHHBIMH JaHHBIMH O
BeienieHHsIx VOC KyJbTyp 3[0POBBIX KJIETOK, TaK M C OT(QHIBTPOBAHHBIMH JaHHBIMH O
BbieieHnsix VOC KyJbTyp KOHTPOJIBHBIX KJIETOK, ompenesitor VOC-npodusib 1eneBbix
kiaetok. VOC-npoduib 370pOBBIX KIETOK ONPENEeNsIOT TOCPEACTBOM  CPaBHHUBAHUS
OTGUIBTPOBAHHBIX JaHHbIX O BbigeleHHsx VOC KyJnbTyp 3H0pOBBIX KIETOK Kak C
OTGUIBTPOBAHHBIMU JAaHHBIMU O BbiiedeHusIX VOC KyJbTyp LENeBbIX KJIETOK, TaK U C
OTGUIBTPOBAHHBIMU NaHHBIMH O BbInedeHusix VOC KyJbTyp KOHTPOJBHBIX KiIeToK. VOC-
npo( b KOHTPOJIBHBIX KJIETOK OMPENENSIOT MOCPEICTBOM CPABHUBAHHS OT()IIBTPOBAHHBIX
naHHbIX 0 BbiedeHUusAX VOC KyJbTyp KOHTPOJIBHBIX KJIETOK C OT(HIBTPOBAHHBIMH JAHHBIMU
o BbiieneHusix VOC kynbTyp 310poBbix kieTok. Co cebuikoit Ha Purypy 1, npoueccop 106
omnpenesnseT, s KaX10H e HOMHOM MOCJIeJ0BaTeIbHOCTH, UCTIONb3Y Sl JAHHbBIE O BbIAEJIEHUAX
VOC kynbTyp LeneBbIX KJIETOK, faHHble O BbiienaeHusx VOC KyJnbTyp 310pOBBIX KIETOK U
nanHble O BbigeneHusix VOC KynbeTyp KOHTPOJIbHBIX KJIeToK, VOC-mpodunb wneiaeBbx
kiaerok, VOC-mpodunp 310poBbix KiIeTok U VOC-mpoduinb KOHTPOJBHBIX — KIETOK,
COOTBETCTBYIOILIME Kax0i reHHor myTaumu. [Tocne mponenyper 170 cocod nmponmomkaercs

BbINIOJTHEHUEM nipoueayp 172 u 180.
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B xome mpouenyps! 172 mocpencTBoM MpOrHO3UpoBaHUsi ypoBHeW koHueHTpauuu VOC B
BBIJIBIXa€MOM BO3JyXe U OMOJIOTMYECKUX JKUAKOCTSIX Opranu3ma, ucnonbidyst VOC-mpoduim
neneBblx ki1eTok, VOC-npodunu 310poBeix ki1eTok u VOC-npoduin KOHTPOJIBHBIX KIETOK
KaXXJIOM T€HHOW MyTallH ONpenessitoT nporuosupyembiii VOC-npoduiie meneBbIX KIETOK,
nporHozupyembiii VOC-npodune 310poBeIX KieTOK M mporHosupyembii VOC-npodunb
KOHTPOJIbHBIX KJIETOK. YpoBHU KoHUeHTpauuun VOC nporHo3upyrT € HCHOJIb30BaHUEM
middy3noHHON Monenu, Takoil kak ypaBHeHHe Dapxu WiIM MOAHPUIMPOBAHHAS MOJENb
®apxu, xoropbie 00a moapodbHo omucanbl Hwke. Ilockompky VOC-nmpodunu cBsizaHbl €
COOTBETCTBYIOLIUMH M€HHBIMU My TallUsIMH, IporHo3upyembie VOC-nipod iy Takke CBsi3aHbl
C COOTBETCTBYKOILIMMHU TreHHbIMU MyTauusmu. Co ccwuikoit Ha @urypy 1, mponeccop 106
onpenenser nporHosupyembii VOC-npodpunb neneBbix KieTok, mnporHozupyembii VOC-
npo¢uIIb 3A0POBBIX KJIETOK U porHo3upyemselii VOC-npoduiib KOHTPOJIbHBIX KieToK. [locne

npouenypsi 172 cnocod mpoaoskaeTcs BoIIOIHEHHEM npouenyp 174 u 176.

B xopme mpouenyper 174, ¢ ucnonp3oBaHueM mnporaosupyemoro VOC-npoduns meneBbx
KJIEeTOK, nporuozupyemoro VOC-npoduist 310pOBBIX KJIETOK M AaHHBIX O BbimeneHusx VOC
U3 BBIJBIXa€MOT0 BO3/yXa M OHOJIOTMYECKUX >KMAKOCTEH OpraHu3Ma IMalHUeHTOB IMOJyYaroT
JuHaMuuecKkui HuddepeHumranbHbIi VOC-npodub. JroT JluHamMu4eckuit
Huddepenunansupiii VOC-nipoduiie mony4darT NOCPEACTBOM MUHUMHU3ALMH OITUOOK MEKIY
nporHozupyeMbiM VOC-nipodunieM wLeneBbIX KJIeTOK, nporaosupyemsiM VOC-mpodunem
3IOPOBBIX KJIETOK M JaHHBIMHU O BbigesieHHsx VOC u3 00pa3noB BBIIBIXaEMOrO BO3IyXa H
00pa3uoB OMONIOTHUECKUX KUAKOCTeH opraHu3Ma. [TOCKOJBKY KaKABIH MPOTHO3UPYEMbIH
VOC-npopunp neneBbix kiIeTok W mporHozupyembii VOC-npoduib 310pOBBIX KIIETOK
CB3aH C  COOTBETCTBYIOIIMMH TE€HHBIMM  MyTalMsAMM, Kaxabli JnHaMudeckuit
Hupdepenunansupiii VOC-podune Takke CBS3aH C COOTBETCTBYIOIIUMH T'€HHBIMU
myTammsimu. Co cceutkori Ha @urypy 1, mpomeccop 106 ompenenser JluHamuueckuii
Huddepenunansupiii VOC-npoduie nist kakaol reHHoit myTtarmu. [locne npouenypsr 174

croco0 MPOAOIKAETCSI BBIMTOIHEHUEM Mporenypol 178.

B xone npouenyper 176, ¢ ncnonp3oanueM nporHozupyemoro VOC-npoduiist KOHTPOIBHBIX
KJIETOK W HaHHbIX O BbIgeneHHsix VOC M3 BBIOBIXaEMOro BO3AyXa U OHOJOTMYECKHX
JKUAKOCTEH OpraHu3Ma KOHTPOJIBHOW TIpPYyMIbL, MONYYarOT AMHAMUYECKUN KOHTPOJbHBIN
VOC-mpopuns. Tlogobuo  nuaammyeckomy — auddepennunansHomy  VOC-mpoduio,
OMHAMUYECKUH KOHTpOJibHbIH VOC-podune monydarOT MOCPEACTBOM MHUHHUMH3ALNH

omuboKk Mexay mnporHo3upyemMbiM VOC-npoduieM KOHTPONBHBIX KJIETOK U ITAaHHBIMH O
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BoieieHnsix  VOC u3 o0Opas3loB BBIIBIXa€MOTO BO3AyxXa U O0pasloB OUONIOrMYECKUX
JKUJIKOCTEH opraHu3ma KOHTpojbHOW rpynnbsl. Co ccbuikoii Ha @urypy 1, mpoueccop 106
orpenenseT ITUHaAMHYecKHi KOHTposbHbIH VOC-mpodumnp ans KakaoW TeHHOW MyTalHH.

ITocne mpouenypet 176 ciocod mpoaoKkaeTcs BLIMOTHEHHEM TpoLeaypsl 178.

B xone npouenypsr 178 Junamuueckuii Jndpdepenuunanpuenii VOC-npodunb cpaBHUBAIOT €
OMHAMUYECKUM  KOHTposbHbIM  VOC-mpodunem, dTOOBI JOMOJHUTENBHO —OMNPENEIUTH

ornuuuss Mexay Humu. Co ccwbuikoit Ha @urypy 1, npoueccop 106 cpaBHuBaeT

2
Hunamuueckuit Auddepenumansabiii VOC-npoduns ¢ nuHaMudeckuM KOHTposibHbIM VOC-
npoduem, 4ToOBl TONOJIHUTENBHO ONPENeNIUTh OTJINYMs Mexay Humu. Ilocne mpouenypsl

178 criocob nmpoposkaeTcs: BeIMOHeHUeM mpoueay pel 180.

B xone npouenypst 180 VOC-npodunu coxpansitoT B 6asze naHHbix. Co cChUiKol Ha Qurypy
1, mpoueccop 106 coxpansier dunammueckuii Juddepenumanpubiii VOC-npodpuns u
Junamudeckuii kKoHTposbHbIN VOC-npoduiib, a Takke COOTBETCTBYIOIIMI THI paka, B Oase

nmaHHbIX 104,

B nekotopeix cny4asx BbineneHus: VOC 1eneBbIX KJIETOK U 3JO0POBBIX KJIETOK MOTYT ObITh
Pa3IUYHBIMU 10 W TOCe JieueHus. Hampumep, B cliyyae KaHLEPOTEHHBIX LIEJIEBBIX KJIETOK
NPUMEHSIFOT CXEMbI JIeYeHHs ¢ ucrnojb3oBanneM MaccoBoit ['ubenu Knerok (Massive Cell
Death, MCD), Hampumep, panuauuoHHasi Tepamnusi, xumuorepanus, 1 VOC, BbigenseMbie
3IOPOBBIMH KJIETKAMH U LEJIEBBIMU KJIETKAMH, MOTYT OBITh pa3inyHbIMU 10 U nocie MCD-
nevenusi. Jns Toro, uytoObl ompenenuth BiusHue MCD na VOC, xoTopbie BbImesieT
nauueHT, OonbHbIM, MCD HHAYLIUPYIOT B KYyJbTypax KJIETOK TakuM O0pa3oM, 4YTO He
reHepupyer VOC-apredakTsl (HanpuMep, UCIONb3ysl METOABl MTHOBEHHOW 3aMOpPO3KHU, WU
metonsl yisrpaduoneroBoro (UV) cBera) W 3aTeM YCTAaHABIMBAIOT B3aMMOCBSI3b MEXKIY
BoienenusiMu - VOC, mnonydeHHbiMu a0 MCD wu mnonydenHsiMu mnocie MCD, u

COOTBETCTBYHOIIUMHU LEJICBBIMU KICTKaAMUW OJIA OTHGHBHOﬁ rpynrbl HACCJICHUA.

Paccmotpum Tenepp @uryper 4A, 4B, 4C wu 4D, KoTOpble MNPENCTAaBISIOT COOOH
CXEMAaTUUYECKY0 HUIOCTPALMIO Croco0a yCTaHOBJIEHUs! B3auMmocBsizu BbigeneHnii VOC ¢
LEJIeBbIMU KJIETKaMH [0 U IOCJE JIEYEHUs B OTAENbHOW TPyIIE HACENECHHs, KOTOPBIH
MPUMEHSIOT B COOTBETCTBUM C €Il€ OJAHMM BapHAHTOM OCYLIECTBJIECHHUS PACKPBIBAEMOIO
TEXHUYECKOro peuenus. B xome mpouenyper 200 ans Ka)XA0ro BHIOPAHHOTO THIA LEJIEBOH

KJIETKU Yy HEKOTOPOr0 KOJUYECCTBA IMAUCHTOB HACJIAOT 33,60pr o6pa3u03 BbIABIXa€MOI'O
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BO3/yXa W/WiM 0Opa3LoB OMOJOrHYECKHX >KuAKocTei opranusma. [locme mpouenyper 200

croco0 MPOAOIDKAETCS BBIOIHEHHEM nporenypsl 210.

B xonme mpouenypst 202 s KaKAoro BbIOPAHHOTO THIIA LENEBBIX KJIETOK y HEKOTOPOTO
KOJINYECTBA MAIMEHTOB OepyT o0pasmbl LeNeBbIX KIETOK. Takue oOpasmbl LeNeBhIX KIETOK
MOJIy4alOT, HampuMep, mocpenctsom npouenypbl Ouorncuu. Ilocie mpouenypsr 202 crnocod

MIPOJOJIZKAETCS BBIITOJIHEHUEM MpoLeaypbl 212.

B xonme mpouenypsl 204 y HEKOTOPOro KOJIMYECTBA MALMEHTOB OepyT 0Opasibl 3[OPOBBIX
KJIETOK, TAaKOT'O K€ THUIA KJIETOK, YTO W LieJeBble KJIEeTKH. Takue oOpasiipl 3J0POBBIX KIIETOK
TaKX€ MOTYT OBbITh HOJIy4EHbI ITOCPENCTBOM mpouenypsl ouoncuu. ITocne mpouenypsr 204

COCO0 MPOAOIKAETCSI BBIMOJIHEHUEM IpoLenypol 212.

B xozne mpouenypst 206 y KOHTPOJIBHOH TPy HIIbI IPOU3BOAST B3ITHE 00PA3LOB KOHTPOJIBHBIX
KJIETOK TOTO JK€ THIIA, YTO M LieJieBble KJIeTKU. Takue 0Opa3libl KOHTPOJIBHBIX KJIETOK TAKIKe
MOTYT OBITh TOJIy4EeHbI TOCPEACTBOM Inpouenyps! ouorncuu. Ilocne npouenyper 206 crnocob

NPOAOJIKAETCS BBIMOJIHEHUEM IpoLeaypel 212.

B xone npouenypbl 208 y KOHTPOJIBHOM TPYIIIIbI MOJYYarOT 00pa3Iibl BbIIBIXaeMOTO BO3AyXa
w/unu o0pasibl OUONIOTHYECKUX JKUAKOCTeW opranusma. Ilocie mpouenypst 208 crocod

MIPOAOJIKAETCS BBITTOJIHEHUEM NpoLeaypsl 214.

B xone mpoueaypst 210 u3 VOC, BbimensieMbix B 00pa3iiax BbIIIXa€MOrO BO3AyXa W/WIH B
oOpasuax OMOJIOTHYECKUX JKUAKOCTEH OpraHu3Ma, KOTOpble OepyT Y HEKOTOPOTrO KOJINYECTBA
MalueHToB, mnoaydaroT faHHele o BbyieneHuwsx VOC. Co ccbuikoit Ha @urypy 1,
aHaJuzupyouee yctpoctso 102 mosnydaer gaHHbIE O BBIAEIEHUSX IO MEHbLIEH Mepe
OJHOTO W3 TEPEUUCIEHHOIrO. BBIABIXAEMOTO BO3AyXa W OHOJOTHYECKUX IKHIKOCTEH
OpraHu3Ma, KOTOpbie OepyT y HEKOTOPOro KoimyecTBa manueHToB. [locne mpouenypsr 210

Croco0 MPOAOIIKAETCS BBITTIOIHEHUEM MPOLenyphl 236.

B xone nmpouenypsl 212 onpenenstoT T'€HOMHbBIE MOCAEAOBATEIbHOCTH LEJIEBBIX KJETOK,
300POBBIX KJIETOK M  KOHTPOJBHBIX KJIETOK, M TE€HOMHBIE [OCJIE€N0BATEIBHOCTH
KJIaCCU(UIMPYIOT B COOTBETCTBUH C MOJEKYJSIpHOW Kiaccupukanued (TeHEeTHYeCKOn
knaccudukanueii). [Tocie nporenypst 212 cocod MpomoIKAETCs BBITIOJTHEHHEM TPOLETY Phl

216.
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B xozne nponenyper 214 u3 VOC, BbeigensieMbIx B 00pas3lax BbIIBIXaEMOTO BO3AyXa H/HIIH
o0pasuax OMONIOTHYECKOH KUAKOCTH OPTaHNU3Ma KOHTPOJBHON IPYMITBI, MONYYaOT JaHHbIE O
BoiienieHussx VOC. Co ccpuikoit Ha Qurypy 1, aHanusupyromee ycrpoiictso 102 momydaer
JaHHbIE O BBbIACNEHUSX IO MEHbLIEH Mepe OJHOrO M3 IMEPEedYMCIEHHOIO: BbIABIXa€MOI'0
BO3/lyXa U OMOJIOTMUYECKUX JKUAKOCTEH OpraHu3Ma KOHTPOJIbHOM rpymimel. ITocne mpouenypsr

214 criocol mpoAoKAeT s BBITIOJTHEHUEM MTpoLeay pbl 234,

B xome mpouenypsl 216 mocpeacTBOM KyJIbTUBHUPOBaHHMS OOpa3lOB LENEBBIX KIETOK,
30POBBIX KJIETOK U KOHTPOJIBHBIX KJIETOK MOJYYAarOT KyJIbTYPbI LIEJIEBbIX KJIETOK, KYJBTYPbI
3I0POBBIX KJIETOK M KyJBTYpbl KOHTPOJBHBIX kieTok. Ilocime mpouenypsr 216 crocod

MIPOJOJIKAETCs BBIMONHEHHEM npouenyp 218 u 220.

B xone npoueaype! 218, no unayuuposanus MCD, nonydaroT gansble 0 BbieneHusx VOC,
KOTOpBIE OTHOCATCS K KYJIBTypaM LEJEBBIX KJETOK, KyJbTypaM 3[0pPOBBIX KJIETOK H
KYJIbTypaM KOHTpOJIbHBIX KieTok. Co ccepuikol Ha @urypy 1, no unayuuposanus MCD,
aHanusupymolnee ycrpoictso 102 monyvaer naHHble o BbiaeneHussXx VOC meneBbIX KIIETOK,
3IOPOBBIX KJIETOK M KOHTPOJBHBIX KiIeTok. [locie mpouenypsl 218, crocob mpopormkaercs

BBITNIOJIHEHUEM npoueayp 220 u 222.

B xone npouenyps 220 nmonyyaroT oTGUIBTPOBaHHBIE JaHHbIE O BhiAeneHUs X VOC KyJIbTyp
npen-MCD wneneBbIX KJIETOK U OT(QHIBTPOBaHHBIC NaHHbIE O BbigeneHusx VOC KynbTyp
npen-MCD  310pOBBIX  KJIETOK  JUIsi  KaXIOH  TE€HOMHOW  TOCJEIOBATEIbHOCTH,
COOTBETCTBYIOLIME KaXKJOW TeHHOH MyTalMH, a TakXke OT(QUIbTPOBAHHBIE IaHHBIE O
BeieneHusix VOC kynberyp mpen-MCD KOHTPOJIBHBIX KJIETOK, YTOOBI CHU3UTH YPOBEHb
BIMsAHUST HeCBs3aHHBIX VOC-apredakToB u uyToObl syume orianuutb VOC, cBsi3aHHbBIE C
BBIODAHHBIMH TE€HHBIMH MyTauusMu, 10 uHaymupoBanus MCD. C »3Toli  wensio,
NePBOHAYAIBHO OT(QWIBTPOBAaHHBIE JAaHHbIe O BbineneHusix VOC kynbtyp mpen-MCD
LIEJIEBBIX KJIETOK TMOJy4aroT IOCPEACTBOM CpaBHUBaHUS JAaHHbIX O BbyaeneHusix VOC
KyJbTYp LIeJIEBbIX KJIETOK Kak C AaHHbIMHU O BbifeneHusAx VOC KyJIbTyp 310pOBBIX KIIETOK,
TaK U ¢ JaHHbIMU O BbiAeseHUsIXx VOC KyJbTyp KOHTPOJIBHBIX KIETOK, KOTOPBIE BCE OBLIH
nojyueHel 10 wuHAyuupoBaHus MCD. 3ateM mnocpencTBOM CpaBHMBAaHUsI JAHHBIX O
BeieneHNsIx VOC KyJbTyp 3I0POBBIX KIJIETOK (T.€., TE€X, KOTOpble ObUTH MOJYYEHBbI IO
uaayuuposanusi MCD) kak ¢ oTuiabTpoBaHHBIMU JaHHBIMH O BbiieneHUsIX VOC KynbTyp
npen-MCD 1neneBbIX KIETOK, Tak U ¢ AaHHBIMU O BblaedeHUsXx VOC KynbTyp KOHTPOJIbHBIX

KJIETOK (T.€., TeéX, KOTOpbIe ObLIM MOJy4eHbl A0 MHAyLupoBaus MCD), monyueHHBIMH 10
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urayuuposanust MCD, nonydaror ordunsTpoBaHHble JaHHbIE O BbAETIeHUsAX VOC KyJIbTyp
npen-MCD 310poBbIx kieTok. [locie sToro, orguiasTpoBaHHbIe faHHBIE O BhiAEIeHHAX VOC
KyJbTYpP KOHTPOJIBHBIX KJIE€TOK OINpPEAENsIOT IOCPEACTBOM CpPaBHUBAHUS JAHHBIX O
BbleeHUsIX VOC KyJbTyp KOHTPOJIBHBIX KJIETOK, MOJMYUYEHHBIX A0 MHAyLHpoBaHus MCD, c
oThUIbTPOBaHHBIMU NaHHBIMHU O BbIAeneHUssx VOC kynptyp npen-MCD 310pOBBIX KIIETOK.
Co cceutkoit Ha Durypy 1, mpoueccop 106 ompenensier OTQHIBTPOBAHHBIE IaHHBIE O
BeigeneHsix VOC nmpea-MCD KynbeTyp LeNEBBIX KIETOK, OT(QHIBTPOBAHHbBIE JAHHBIE O
BeigeneHsix VOC kxynptyp npen-MCD 310poBbIX KIETOK UM OTGHIBTPOBAHHBIE JAaHHBIE O
BoieneHusIXx VOC kynbtyp npen-MCD KOHTPONBHBIX KJIETOK [Jil KaXJOH TeHOMHOM
MOCJIEIOBATEIbHOCTH, COOTBETCTBYIOLIEH KakIoM reHHou myrtauuu. [locne npouenypsr 220

Croco0 MPOAOIKAETCs BBIMIOIHEHHEM npoueayp 228, 230 u 231.

B xone mpouenypsl 222 B KyJbTypax LEJEBbIX KJIETOK, KyJbTYypax 3J0POBBIX KJIETOK U
KYJIbTypaxX KOHTPOJIbHBIX KJIETOK MHIYLIUPYIOT MacCOBYIO rubenpb kietok. [IpenqnodyrurensHo
MCD unayuupyroT TakuMm obpa3oMm, KoTopblii He reHepupyer VOC-apredaxTs! (Hanpumep,

HCTIONB3YSl METOZIbI MTHOBEHHOM 3aMopo3ku uiu Metoasl UV ceeTa).

B xone mpouenypel 224 nanuble o BbiaeneHusx VOC, KOTOpble OTHOCSTCS K KyJIbTypam
LIEJIEBBIX KJIETOK, KYJbTypaM 3JO0POBBIX KIETOK U KyJbTypaM KOHTPOJBHBIX KIIETOK,
MOJIY4al0T U3 UX COOTBETCTBYIOLIHMX KYJIBTYp TOCHE MacCOBOW rudenu kietok. OTMeTum, 4to
KyJbTYPbl KJIETOK, KOTOpble HCHONB3YIOT 10 MCD u mocie MCD, sBISAIOTCS TeMH 3Ke
cambIMu KyJibTy pamu. Co cepuikoit Ha @urypy 1, ananusupyromiee ycrpoiictso 102 nomyuaer
na"Hble 0 BblAeneHussX VOC meneBbIX KIIETOK, 3J0POBBIX KJIETOK U KOHTPOJIbHBIX KIJIETOK
nociae wmaccoBoil rubenu kierok. [locie mpouemypsl 222 cmocod  MPOIOIEKAETCS

BBITIOJTHEHUEM ITPOLIEAypbI 226.

B xone npouenypsl 226 nonydaroT oTQUIBTPOBaHHBIE JaHHbIE O BhiAeneHHsIXx VOC KyJbTyp
noct-MCD 1neneBbIx KJIETOK M OTQUIBTPOBaHHBbIE NaHHbE O BbimesneHUsIXx VOC KynbTyp
noct-MCD 3710pOBBIX KJIETOK, COOTBETCTBYIOIME Ka)XIOW TEeHHON MyTalUH, a TaKxkKe
orpuibTpoBaHHbIe NaHHbIE O BeiAeNeHIsIXx VOC kynbryp moct-MCD KOHTPOJIBHBIX KJIETOK,
94TOOBI CHU3HUTh YPOBEHb BIUSIHHUSA HeCBs3aHHBIX VOC-apTedakToB 1 4TOOBI JIyYIlle OTIMIUTD
VOC, cBs3aHHble C BBIOpAaHHBIMH T€HHBIMH MyTalMsMH, Mociie uHAyuuposanus MCD.
IlepBoHauanpHO OTQHIBTPOBaHHBIE AaHHbIe O BbimeneHusix VOC xynptyp moct-MCD
LIEJIEBbIX KJIETOK MOJy4aroT IMOCPEACTBOM CpaBHUBaHUS JAaHHbIX O BbyaeneHusix VOC

KYJIBTYP LEJICBLIX KIICTOK, MOJYUYCHHBIX MOCJIC UHAYLHUPOBAHUA MCD, KaKk ¢ JaHHBIMH O
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BbieeHusIXx VOC KyJnbTyp 30pOBBIX KJIETOK, MOJy4Y€HHBIX rocie uHayuuposaHus MCD,
TaK ¥ ¢ AaHHbIMHU O BblIeneHUsXx VOC KyJNbTyp KOHTPOJIBHBIX KIJIETOK, MOJYUYEHHBIX IMOCIe
uanyuuposanusit MCD. 3arteMm, ordunbrpoBaHHble naHHbIE O BblAENeHHAX VOC KyJibTyp
noct-MCD 3720pOBBIX KJIETOK MOJNYYarT NOCPEACTBOM CPAaBHUBAHUSA TAHHBIX O BBIJEJIEHUAX
VOC kynbTyp 3I0pOBBIX KJIETOK (T.e., MOJy4YeHHbIX mocie uHayuuposanus MCD,) kak ¢
oThUIbTPOBaHHBIMU NaHHBIMH O BbigeneHusx VOC kynbpryp moct-MCD neneBbIX KIIETOK,
Tak ¥ ¢ AaHHBIMH O BbifeneHHsIx VOC KyJbTyp KOHTPOJIBHBIX KIIETOK (T.€., T€X, KOTOpbIE
Obun mosydeHsl nocie uHAyuupoBanust MCD). Ilocne 3Toro, mocpencTBoM CpaBHUBAHUS
naHHbIX O BblAeNeHHAX VOC KyJnbTyp KOHTPOJBHBIX KJIETOK (T.€., IMOJYUYEHHBIX IOCIE
uHayuuposanust MCD) ¢ oTgunbTpoBaHHBIMH JaHHBIMU O BbiAeneHusx VOC KynbsTyp moct-
MCD 3710poBBIX  KJIETOK, ompenenstoT ordunbrpoBaHHblii  VOC-npoduns  KyJasTyp
KOHTpOJbHbIX kieTok. Co ccbuikoii Ha Durypy 1, mpoueccop 106 ompenenser
orpunbrpoBaHHble OCT-MCD nannbie o BbieneHusix VOC KynbTyp LENeBBIX KIETOK,
ordunbTpoBaHHble HaHHble O BhiAEIeHUs X VOC kynbTyp mocT-MCD 310pOBBIX KJIETOK H
ordunbTpoBaHHble naHHbIE O BbiIeneHAX VOC kynbTyp nmocT-MCD KOHTPOJIBHBIX KIIETOK
JUTSL KKJO0M T€HOMHOMN MOCJEeA0BATENIbHOCTH, COOTBETCTBYIOLIEH Ka)KIONH N€HHOM MyTalUH.

IMocne npouenypbl 226 cnocod NpoAOIIKAETCs BbIMOJHEHHEeM npouenyp 228, 230 u 231.

B xone npouenypser 228, ¢ UCNOMB30BaHUEM OT(HUIBTPOBAHHBIX TaHHBIX O BbineneHusix VOC
npen-MCD 1neneBbIX KJIETOK M OTQHIBTPOBAHHBIX NaHHBIX O BhiaenaeHusx VOC moct-MCD
1eneBbIX KieTok, onpenessitor VOC-npoduins npen-MCD uenessix kietok u VOC-mipoduib

noct-MCD  uneneBbix kinerok. Co cceutkoii Ha Q@urypy 1, ¢ HCHONB30OBAHUEM

OoT(UIBTPOBAHHBIX JNaHHbIX O BbigeneHusix VOC mnpen-MCD 1eneBbIX KIETOK H
oTdMIbTpoBaHHBIX MaHHBIX O BbiAeNeHHsIXx VOC moct-MCD wneneBbIX KJIETOK, MPOLECCOop
106 onpenenser VOC-npodunb npen-MCD nenesbix kierok u VOC-npodunb moct-MCD
1eneBbIXx Kietok. Ilocne mpouenaypsr 228 crnocod MpOmOIKAETCSl BBITIOJHEHHEM MPOIIETY Pbl

232.

B xone npouenypsr 230, ¢ uCnosp30BaHUEM OTHUIBTPOBAHHBIX TaHHBIX O BbineneHusx VOC
KyJbTyp npen-MCD 310poBBIX KJIETOK M OT(UIBTPOBAHHBIX HaHHBIX O BhigeneHusx VOC
KybTyp oct-MCD 310poBbix kieTok, onpenessitoT VOC-npodmis npen-MCD 310poBbIxX
kiaetok 1 VOC-mpodpuns noct-MCD 3noposeix kietok. Co cepuikoit Ha @urypy 1, ¢
UCTIOJIb30BAaHNEM OT(UIBTPOBAHHBIX NaHHBIX O BbieneHussx VOC kynbtyp mnpen-MCD

3II0POBBIX KJIETOK M OTPMIBTPOBAHHBIX AAaHHBIX O BbiAesneHHsx VOC kynpryp moct-MCD
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3I0POBBIX KJIETOK, mpoueccop 106 onpenenser VOC-npodmib npea-MCD 310pOBbIX KJIETOK
u VOC-npopmme moct-MCD  3nmoposeix  kierok. Ilocme mpouenypsr 230  cmoco®

MIPOJOJIZKAETCS BBIITOJIHEHUEM MPOLEAypbl 232.

B xone npouenyper 231, ¢ ucnonp3oBaHneM OTGUIBTPOBAHHBIX TaHHBIX O BbineneHusx VOC
KyJbTyp npen-MCD KOHTPOJIBHBIX KJIETOK U OTQHIBTPOBAHHBIX JAHHBIX O BeiAeseHmsx VOC
KyJapTyp mnocT-MCD  koHTponbHBIX kieTok, ompenesitor VOC-npodune mpen-MCD
KOHTpOJBbHBIX KiIeToK U VOC-npoduns noct-MCD koHTponbHBIX kiieTok. Co CChUIKOH Ha
Qurypy 1, ¢ ucrnonpzoBaHueM OTPUIBTPOBAHHBIX NaHHBIX O BbiAeneHUsIXx VOC KynibTyp
npen-MCD KOHTPOJNBHBIX KJIETOK M OT(QUIBTPOBAHHBIX JAaHHBIX O BbieneHusAX VOC KynbTyp
noct-MCD koHTponbHBIX KiIeTOK, mpoueccop 106 ompenensier VOC-npodune npen-MCD
KOHTpOJIbHBIX KeToK U VOC-npoduins noct-MCD koHTponbHbIX KieTok. [Tocne npouenyper

231 cnocol mpoxoKaeTCs BHIOJTHEHUEM MPOLeay pbl 232.

B xone npouenyps! 232 ans KaxkA0H reHHOW MyTallMU ONPEeAessIoT nporaosupyemsiii VOC-
npo¢uib LENeBbIX KIETOK, mnporHosupyembiii VOC-npodunb 310pOBBIX KJIETOK |
nporHozupyemblii VOC-nipoduiib KOHTpOJIbHBIX KieTOK. [IporHosupyembiii VOC-nipodub
LIeJIEBBIX KJIETOK OINPEENSIOT MOCPECTBOM ITPOrHO3UPOBaHUs ypoBHeH koHIeHTpauuun VOC
B BBIIbIXa€MOM BO3JyXe M OHOJOTHYECKHX S>KHIKOCTSIX oOpraHu3Ma, ucrnojsdys VOC-
npodmne npen-MCD ueneBbix kietok u VOC-mpodpunbs noct-MCD  1ieneBbIX  KIIETOK.
IMporaosupyemsiii  VOC-poduiab  370pOBBIX  KJIETOK  ONPEHENSIOT  MOCPENCTBOM
NPOTHO3MPOBaHUS ypoBHEH KoHIeHTpauud VOC B BBIABIXa€MOM BO3AyXe M OMOIOTMYECKHX
KUIKOCTAX opraHusma, ucnoibe3yst VOC-nmpoduns npen-MCD 3nopossix kinetok u VOC-
npodmie noct-MCD 3noposbix kietok. IIporaosupyempiii VOC-nipo¢uiib KOHTPOJIBHBIX
KJIETOK OIpeNessIIoT TOCPEeNCTBOM NPOrHO3UpOBaHMs ypoBHeH KoHueHtpauuun VOC B
BBIJIBIXa€MOM BO3JlyXe U OMOJOTHYECKHX KUIKOCTSIX opraHusMa, ucnojs3yst VOC-npoduib
npen-MCD konTposbHBIX KiIeTok U VOC-npodmie moct-MCD  KOHTPOJIBHBIX  KJIETOK.
VYposau konueHtrparmu VOC MpOrHOUPYIOT ¢ HUCMOJIb30BaHUEM AN (Y3NOHHOW MOJIEINH,
TaKOM Kak ypaBHeHme Papxu win MoauduuupoBaHHass Mopenb Dapxu, KOTOpble 00a
noapobHo onucanbsl Huxke. Co ccbutkoli Ha @urypy 1, mpoueccop 106 ompenensier
nporHo3upyembiii  VOC-npodune  meneBpIXx KJIETOK, mporHosupyemsiii  VOC-npodub
3M0POBBIX KJIETOK U mporHosupyembiii VOC-mpoduie KOHTPOJBHBIX KieTok. llocie

npouenyps! 232 cnocod MpoaoLKaeTCs BBIMOIHEHHEM mpouenyp 234, 236 u 240.
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B xone npouenyper 234, ¢ ncnonp3oanueM nporHozupyemoro VOC-npodusisi KOHTPOJIBHBIX
KJIETOK W HaHHbIX O BbigeneHHsx VOC M3 BBIOBIXa€MOro BO3AyXa U OHOJOTMYECKHX
KUJIKOCTEH OpraHW3Ma KOHTPOJIbHOW TpyImbl, Monay4aroT auHamuudeckud VOC-mpodub
KOHTpOJIbHBIX KyeToK. [logodno Junamudeckomy Huddepenunansaomy VOC-npoduo,
Hunamudeckuii  koHTponbHBIH VOC-npodunp MonyydaroT MOCPEICTBOM MHUHUMU3ALNH
omnOoK Mexay mnporHosupyeMbiM VOC-npoduiieM KOHTPOJNBHBIX KJIETOK M JAHHBIMH O
BoieeHnsix  VOC w3 0o0Opas3noB BBIIBIXa€MOTO BO3AyXa U 00pasloB OMOJIOrMYECKUX
JKUJKOCTEH OpraHu3Ma KOHTpoJjbHOW rpynnbsl. Co ccbuikoii Ha Purypy 1, mpoueccop 106
onpenenser Jlunamudeckuil koHTposbHeIH VOC-npoduib s KaXI0il T€HHOW MyTalMH.

ITocne mpoueaypet 234 ciocod MPOAOIKAETCS BBIMOJTHEHHEM TpoLeaypbl 238.

B xome mpouenypsl 236, ¢ ucnonp3oBaHueM nporHoszupyemoro VOC-npoduns LeneBbIx
KJIEeTOK, nporuozupyemoro VOC-npoduist 310pOBBIX KJIETOK M AaHHBIX O BbineneHusx VOC
u3 00pa3LoB BBIABIXaEMOT0O BO3AyXa W/MiM 00pas3ubl OHONOTHYECKUX KUAKOCTEH OpraHu3Ma
Il KaKOOW TreHHOM MyTtauuy, nony4vaorT Junamudeckuit uddepenuumansupii VOC-
npo¢unb. Co cepuikoit Ha @urypy 1, ¢ ucnonp3oBaHreM nporuosupyemoro VOC-mpodust
LEJeBbIX KJIETOK, mnporuosupyemoro VOC-mpoduis 300pOBBIX KIETOK W JAaHHBIX O
BbieieHnsix  VOC 00pa3ioB BBIABIXAEMOTO BO3AyXa W/MIH OOpa3lOB OUOJOrMYECKUX
JKUIKOCTEH opraHusMa JJjIs KakJIOW TeHHOW wMmyTauuu, mnpoueccop 106 reHepupyer
Hunamuueckuii  Tuddepennmaneasiii. VOC-npodus. Ilocne mnpouenypbr 236 crmocod

MIPOJOJIKAETCS BBINOJIHEHUEM NIPOLEAY bl 238.

B xone npouenypsr 238 JTunammueckuii Judpdepenuunansupii VOC-npod b cpaBHUBAIOT €
JuHamudeckum  KOHTposbHBIM ~ VOC-poduniem, YTOOBI  IOMOJHUTEIBHO —ONPEAETHTD

ornmuuusi mexay Huma. Co ccepuikoit Ha Durypy 1, mpoueccop 106 cpaBHuBaeT

2
Hunamuueckuii npdepenumansupii VOC-npoduns ¢ JAuHamuueckum KOHTpodbHBIM VOC-
npoduiem, 4ToObl TOMOJIHUTENBHO ONPENeUTh OTJIMYMS Mexay Humu. llocie mpouenypsr

238 crmocod MpoAoIIKaAeTCs BBITIOTHEHHEM TpoLeay poi 240.

B xome mnpouenypsr 240 [Qunamuueckuii Juddepenumanpueiii  VOC-npodmis  u
Junamuueckuii koHTposbHbI VOC-npodune coxpasstoT B 0a3y maHHbIX. CO CCBUIKOW Ha
@urypy 1, npoueccop 106 coxpansier Aunamuueckuii Juddepenumanpapii VOC-npoduns u

HMunaamrueckuii KoHTposbHBIH VOC-ipoduib B 6a3y naHHbix 104.
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B cooTrBercTBUUM C ele OIHUM BapHUAHTOM OCYINECTBJICHUS PACKPBIBAEMOIO TEXHHYECKOTO
pelIeHns;, MOTYT OBITh YCTAHOBJIEHBI B3aMMOCBsI3U Mexy BbigeneHusiMu VOC u3 TyJoBuina
WM KyJbTyp TNalWeHTa WIH TMAlUeHTOB, HAPUMEP, U H3BECTHBIMU MAaTOJIOTUYECKUMHU
COCTOSIHUSIMH, KOTOPbI€ BO3HUKAIOT BCIIEJCTBHE NMATOI€HHBIX (PAKTOPOB (Harpumep, OObIMHON
¢dnopbl wnn maTojoruyeckod (yopel), Takue Kak OaKTepuu, BUPYCBL, I'PUOBI U TOMY
nogoOHoe. B kakom-to ciyvae (Hanpumep, Oaxrepun E. coli) 3tu maToreHHsle (axToOpbl
MOTYT €CTECTBEHHbIM OOpa30M CyIIEeCTBOBATb B OpPTaHU3ME, & MATOJIOTUYECKHE COCTOSHUS
XapaKTEpU3YIOTCSl TOBBIIEHHBIM WM TOHWKEHHbIM KOJIMYECTBOM TAaKUX IaTOT€HHBIX
¢dakTopoB. Ilaromormueckoe COCTOSIHUE MOXKET TaKKe JEMOHCTPHPOBATH Ppa3IHMUYHbIE
BeigeneHnst VOC no u mocne neudeHuss B pesynaprare VOC-apredakToB, CBSI3aHHBIX C
3¢pdexToM IeueHuss ¢ INPUMEHEHHEeM Jpyrux OakTepuil WM INaTOreHHbIX (PaKTOPOB B
oprauusme (Hampumep, VOC-apredaxTsl, cCBsi3aHHble € 3((eKToM aHTHOMOTHKOB Ha

HOpMaJIbHOH (pJIOpe B KUIIEUHHKE).

Paccmotpum Teneps purypst SA, 5B u SC, KOTOpbIE MPEACTABIAIOT COOON CXEMATHYECKYIO
WUTIOCTPALMIO criocoda ycTaHosneHus: Bzaumocssizu VOC-npoduiell ¢ matonoradeckuMu
COCTOSIHMSIMH, KOTOPbIe BO3HHKAIOT BCJIEACTBUE NMATOI€HHBIX (PaKTOPOB, (byHKIIMOHHUPY FOIIEH
B COOTBETCTBUHM C JOMOJHHUTEJIbHBIM BAPHAHTOM OCYIIECTBJICHHUS PACKPBIBAEMOTO

TEXHUYECCKOTI'O PCIICHUA.

B xone mpouenypst 250 y HEKOTOPOro KOJIMYECTBA MALMEHTOB C ATUITUYHBIMH YPOBHSIMHU
LIEJIEBBIX KJIETOK, JO TOrO, KaK MAalMeHT MNpOHOeT Kakoe-TuOO JIeYeHHe, CBsI3aHHOE C
LIeJIEBBIMU KJIETKaMU (HAIPUMEp, A0 TOTO, KaK MAalMEHT NMPUHUMAET aHTHOUOTHUKH B CIIydae
naroreHHoW Oaxtepun, kak, Hampumep, Klebsiella Pneumoniae), mpousBomsT B3siTHE IO
MEHbILIEH Mepe OJHOrO W3 TEePEUUCIIEHHOro. O0pas3sloB BBIABIXAEMOTO BO3AyXa W/WIH
00pa3uoB OHOJIOTHYECKUX JKHAKOCTEH OpraHM3Ma, a TaKXke y TOro JK€ HEKOTOPOro
KOJIMYECTBA MAILMEHTOB IIOCJE€ TOTO, KaK TMAIlMeHTbl 3aBEPINAIOT Jie4eHHe (TO eCTb,
natoreHHbli (pakTop Ooyiee He SBISETCS CHUMITOMOM W/wiu Oojiee HE MPUCYTCTBYET B
KYJITypax MalHeHTa), TMPOU3BOAST B3SATHE IO MEHBIIEH Mepe OJHOIO U3 MEPEYHCIEHHOTO:
00pa3IOB BBIABIXAEMOTO BO3AyXa W/WiH 00pa3loB OMONOTHMYECKUX KUAKOCTEH OpraHU3Ma.
Crnenyer ormeruTh, 4YTO OOpa3lbl, B3STHIE IOCJIE YCIEIIHOTO JICYEHUs, OepyTcs IO
NPOIIECTBUH MEPHOAA BPEMEHH, KOTOPBIH BKIFOYAET B ce0s1 Mepruo]] BPEMEHH, HEOOXOIUMBIH
IUISL TOTO, YTOOBI Pe3yJIbTaThl BO3ACHCTBUS JISYEHHUS TTOJTHOCTBIO Craguinch, nostomy VOC-
apTedaxThl, CBA3aHHBIEC C JICUCHHEM HEMOCPEICTBEHHO U KOCBEHHO, 0OJiee HE MPUCYTCTBYIOT

B oOpasuax. [Tocne nporenypst 250 crmocod MpomoKaeTCs BBIMOJIHEHUEM Tporenypbl 258.
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B xone npouenypbl 252 y HEKOTOPOrO KOJWYECTBA MALMEHTOB C HOPMAJbHBIMU YPOBHIMHU
OEJIEBbIX KJICTOK 6GPYT 0 MEHbIIEH MEPE OAHO U3 MEPECUUCTICHHOTO. O6pa3L[bI BbIABIXA€MOI'O
BO3Ayxa W oOpasmpl Ouojormdecknx kuakoctei. Ilocine mpomenypst 252 cmocod

MIPOAOJIZKAETCS BBIITOJIHEHUEM MPOLEAypbl 258.

B xope nmpouenypsl 254 y HEKOTOPOrO KOJHMYECTBA MALMEHTOB C ATUIIHMYHBIM YPOBHEM
LIEJIEBBIX KJIETOK, JO Kakoro-imbo nedeHws, OepyT oOpas3ipl IeseBbix KieTok. llocre

npouenypsl 254 crnocod MponoIBKAeTCs BBITOJIHEHUEM MPoIieny pbl 260.

B xone nmpouenypsl 256 y HEKOTOPOro KOJHMYECTBA MALIMEHTOB C HOPMAaJbHBIM YPOBHEM
LIEJIEBBIX KJIETOK OepyT oOpasipl 1meneBblx kieTok. Ilocne mnpouenypsl 256 cnocod

PO OJIZKAETCS BBIITOJHEHUEM MpoLeaypbl 260.

B xome mnpouenypsl 258 y DNauuMeHTOB C AaTUNHMYHBIMU YPOBHAMM LEJEBBIX KJIETOK,
HOJIyYeHHbIMU 710 U TIOCJIe JIEYeHUs! (TO eCTh, KOTJa JieueHHe ObUIO YCHELIHbIM) MOJyYaroT
nanHele 0 BbiaeneHusix VOC u3 VOC, BbiensieMblx B IO MEHbIIEH Mepe OIHOM U3
NEePEeUYNCIeHHOro: 00pasliax BbIABIXAEMOrO BO3AyXa W/mim o0pasuax OHONIOrHYecKOn
JKUAKOCTH opraHu3ma. Kpome TOro, y mnamueHTOB ¢ HOPMAaJIbHBIMH YPOBHSIMU LIEJIEBBIX
KJIETOK TaKkxke rmoy4aroT nanubie o BeigenaeHusix VOC uz VOC, BbiessieMbIX B 110 MEHbIIEH
Mepe OOHOM W3 TMEPEUUCICHHOro: 00paslax BbIABIXaEMOIro BO3ayXa W/wiu oOpasuax
Ouosornueckor skuakoctn opranmsma. Co ccbuikod Ha Qurypy 1, aHagu3upyromee
ycTpoiictBo 102 nonyuaer naHHble 0 BbaeneHusix VOC, BbigensieMbIX B 0 MEHBIIEH Mepe
OITHOM W3 TMEePedHCIeHHOro: oOpa3uax BBIABIXAEMOrO BO3Ayxa M oOpasuax OUOJIOrMYECKUX
JKUJKOCTEH OpPraHM3Ma, MOJYYEHHBIX A0 KaKoe-TUOO JICYSHHs y MAIMeHTOB C aTUITUYHBIMU
YPOBHSIMH LIEJIEBBIX KJIETOK, a Takxe JaaHHble O BbieneHusx VOC, BbIgeNsieMbIX B IO
MEHBLIEH Mepe OIHOM U3 MEePEeYHCICHHOro: oOpas3lax BbIIbIXaeMOro BO3Ayxa M 0o0pasmax
OMOJIOTMYECKHX JKUAKOCTEH OpPraHu3Ma, MOJYYEHHBIX MOCJE YCHEIIHOrO JICUEHHs], KOTOPhIE
OTHOCSAITCSI K IIeJIEBBIM KJIeTKaM (3a00p 0Opa3LioB BBIMOJHSIOT Y TOTO JK€ CAMOTO HEKOTOPOTO
KOJIMYECTBA TMALMEHTOB, A0 M TOCIe JIedeHus1). AHanusupyromee ycrpoiicteo 102
JOTIONTHUTENBHO TonydaeT aaHHbie O BbimeneHusx VOC u3z VOC, BbiensieMbix B 1O
MEHbILIEH Mepe OIHOM U3 MEePEeYHCIEHHOro: o0pas3lax BBIOBIXAEMOrO BO3IyXa W/WIK
oOpasuax OMOJIOTHUECKUX JKHIKOCTEH OpPraHU3Ma Y HEKOTOPOTO KOJHYECTBO MALUEHTOB C
HOPMaJIbHBIMH YPOBHSIMHU LIENIEBbIX KJIETOK. ClienyeT OTMETUTh, YTO IPYIIa, COCTOSIIAs U3
HEKOTOPOTO KOJIMYECTBA MAL[MEHTOB C ATUIMHYHBIMU yPOBHSMH LEJEBBIX KJIETOK W TPy,

COCTOsAIass M3 HEKOTOPOro KOJIHMYECTBA MAIMEHTOB C HOPMAJIbHBIMU YPOBHAMHU LEJICBbIX
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KJIETOK - 3TO 1aBe pasHele rpymmel. [locne mnpouenyper 258 cmocol mpomoirKaercs

BBINIOJIHEHUEM npouenyp 259 u 282.

B xozne npouenypst 259 onpenenstor VOC-npodninb LENeBbIX KIETOK BBIABIXaEMOTO BO3AyXa
wnnmn  Ouonorndeckux ckupkoctedl opraHusmMa u VOC-mpodunb 3H0pOBBIX  KIIETOK
BBIIbIXa€MOT0 BO3IyXa W/wim Ouonormueckux xkuakocrei opranusma. VOC-npodumb
LIEJIEBBIX KJIETOK BBIIBIXaEMOIr0 BO3AyXa W/WINM OHOJOrMYECKHX >KHMIKOCTEH OpraHu3Ma
OTIPENENIAIOT TMOCPENCTBOM CPAaBHUBAHUs NaHHBIX O BhigeneHHsx VOC, monydeHHBIX Y
HEKOTOPOro KOJIMYECTBO MAIEHTOB C ATUIHYHBIM YPOBHEM LIEJEBBIX KJIETOK 1O JICUSHMS,
Kak ¢ AaHHBIMH O BbiAeNeHusAx VOC, MonydeHHBIMH y TOro K€ CaMOro HEKOTOPOro
KOJIMYECTBA NALIMEHTOB C ATUMUYHBIMH YPOBHSMH IIEJIEBBIX KJIETOK IOCJE YCIEUIHOrO
JIeUeHus1, TaK U ¢ AaHHbIMU O BbifeseHusx VOC, nonyyeHHbIX y NallMeHTOB ¢ HOPMaJIbHBIMU
ypoBHsMHE 1ieneBbIX KieToK. VOC-npoduiib 3M0pOBBIX KJIETOK BBIABIXAEMOTO BO3AyXa /WM
OMOOrMYEeCKUX JKUAKOCTEH OpraHM3Ma OMNPEAeNsIOT MOCPEICTBOM CPAaBHHMBAHHS JAHHBIX O
BoieneHusIx VOC BBIIBIXa€MOro BO3AyXa W/WIM OMOJNIOTHUECKHX JKHIKOCTEH OpraHu3Ma y
HEKOTOPOro KOJINYECTBO MAILMEHTOB C HOPMAJIbHBIMHU yPOBHSIMH LieleBbIXx KieTok ¢ VOC-
npopuieM IeNeBbIX KIETOK BBIABIXaEMOTO BO3AyXa W/WiM OHMOJOIMYECKHUX SKHUIKOCTEH
opranusma. Co ccpuikoii Ha @urypy 1, mpoueccop 106 ompenensier VOC-nipoduiib meneBbx
KJIETOK BBIIBIXaEMOTO BO3JyXa W/WIM OHMONIOTHYECKUX JKUAKOCTer opranmsma u VOC-
npo b 3IOPOBBIX KJIETOK BBIABIXAEMOTO BO3IyXa W/WiIM OHMOJNIOTHYECKUX KUIKOCTEH

opranm3ma. [Tocne mpouenypbl 259 crnocod mpomokaeTcsi BHIMOJHEHUEM mpouenyp 274 u

276.

B xone mpouenypsl 260 onpenensitoT FeHOMHY IO TTOCIEI0BATENbHOCTD LEJIEBBIX KJIETOK KaK y
MAaLKUEHTOB C ATUMIUYHBIMU YPOBHSIMH LIEJIEBbIX KJIETOK, TAK U Y MALMEHTOB C HOPMaJIbHbIMHU
YPOBHSIMH IIEJIEBBIX KJIETOK, U KJIACCH(PHUIMPYIOT IeJieBble KIETKU. J[JIs MOJeKyspHOU
KJIaCCU(PUKALIH ONPEAEIISTFOT TeHOMHYIO TIOCJIEOBATEIbHOCTD LIEJIEBBIX KJIETOK Y MaLMEHTOB
C aTUMUYHBIMU U HOPMAJIbHBIMHU YPOBHSIMH LIEJIEBBIX KJIETOK U YCTAHABJIMBAIOT, MyTUPYIOT
JU LEJIeBble KJIETKU Yy TMAalMEHTOB C ATUIHMYHBIMH YPOBHSIMH LENE€BbIX KieTOK. llocre

npouenypst 260 crmocod MPoOIOIKAETCS BBITOJIHEHUEM MPOIIey pbl 262.

B xonme mpouenypbl 262 MmOCPeACTBOM KYJbTHBHPOBAHHS KIETOK B 00pasmax KIETOK Y
MALUEHTOB C ATUITMYHBIMHU YPOBHSIMH LIEJIEBbIX KJIETOK U B 00pa3lax KJIETOK Y MAaIMEHTOB C

HOPMAJIbHBIMH YPOBHAMM LECJICBbIX KJICTOK MOJYYarOT, COOTBETCTBEHHO, KYJIBTYPbI LICJIICBbIX
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KJIETOK W KyJbTYpbl HOPMaJbHBIX KieTOK. Ilocne mpouenypsl 262 cmocol mpomoinKaercs

BBIMIOJTHEHUEM pouenyp 264 u 266.

B xone npoueaype! 264 nonyuaroT, 10 uHnyuuposanus MCD, nannblie o BbiieneHusx VOC,
koTopele oTHocsATCss kK VOC, BbienseMbIM KJI€TKaMH B KyJbTypax LENeBbIX KIJIETOK U
KyJbTypax HOpMajbHbIX KieTOK. Co cchuikoil Ha Purypy 1, aHaIU3UpPYOLIEe YCTPOMCTBO
102 nmonyuaet, no uaayuuposanuss MCD, nannble o BeigeneHusix VOC, KOTOpbIe OTHOCSTCS
k VOC, BbIIensieMbIM KyJbTypaMu LENEBbIX KJIETOK M KyJbTYpPaMHU HOPMAJIBHBIX KIIETOK.

ITocne mpouenypet 264 ciocod MPoAOIKAETCs BBIMOJTHEHHEM Tporeayp 266 u 270.

B xone mpouenypsel 266 B KyJbTypax LENEBBIX KJIETOK M KyJIBTYPaxX HOPMAJIbHBIX KIIETOK
UHIYLHUPYIOT MAacCOBYK THOeNb KJIeTOK. AHAJIOTMYHO, Kak omucaHo Beime, MCD
UHIYLHUPYIOT TakuM oOpasoMm, utoObl He cosmaBaTh VOC-apredaxTtsl (Hampumep,
MrHOBeHHasi 3amopo3ka, UV cser). Ilociae mnpoueaypsl 266 cmocod mnpomosKaercs

BBITIOJIHEHUEM TpoLeaypel 268.

B xone npouenyps! 268 nonyuarot, nocie uHAynuposanuss MCD, naHHble O BBIIEICHHUAX
VOC, koropeie otHocsATcs kK VOC, BblIENsEMBbIX KJIETKAaMU KYJbTYp LEJNEBBIX KJIETOK U
KyJbTYp HOpPMalibHBIX KieTOK. Clenyer OTMETUTh, YTO KYyJbTYpPhl KIETOK, KOTOpbIE
UCTIONB3YIOT AJISl MONyueHus: AaHHbIX O BhigeneHusx VOC nocne MCD, sBisrOTCS TeMU xKe
KyJIbTyPaMH KJIETOK, koTopble ucnonb3yroT st nonydeHust VOC no MCD. Co ccpuikoit Ha
Qurypy 1, anamusupyromee ycrpoiictBo 102 momyudaer nanHble O BbieneHusix VOC,
koTopble oTHocATca k VOC, BblaenseMbIMH KyJbTypaMU KJETOK IMOCe€ HHIYLUPOBAHUS

MCD. Iocne npoueaypst 268 ¢nocod MpOaOIKAETCS BBIMOJIHEHHEM MTPOLEeaypbl 272.

B xone npouenypst 270 nanuble o BeiaenaeHusax VOC KyJabTyp LieeBbIX KJIETOK, ONyUeHHbIe
no usHgymmpoBanHuss MCD, cpaBHuMBalOT ¢ naHHbIMM O BbieneHuwsix VOC  KynbTyp
HOPMAJIBHBIX KJIETOK, TIOJYYEHHBIX 10 UHAYLHpoBaHusi MCD, 4ToObl onpenenuTs pa3indus
Mexay Humu. [lanneie o BeieneHusx VOC KyJIbTyp LieNeBbIX KJIETOK OTHOCATCS K JAHHBIM O
BbiAeneHNsIX VOC KyJbTyp KJIETOK, BOZHHMKAIOIIMX Y MAlMEHTOB C aTUMHYHBIMHU YPOBHIMU
LIEJIEBbIX KIETOK J0 Kakoro-nubo nedeHws. HopmanbHble nanHeie o BblaeneHmssx VOC
OTHOCSITCS. K AaHHbIM O BbiaeneHusx VOC KyJnbTyp KJIE€TOK, BOSHHKAIOUIMX y MALUEHTOB C
HOpMAaJIbHbIMU YpPOBHSAMHU LeseBbix KieTok. Co cceuikoii Ha Purypy 1, mpoueccop 106
cpaBHMBaeT pAaHHble O BbieneHUssXx VOC KyJapTyp LeJeBbIX KIETOK C JaHHBIMH O

BbienieHus X  VOC  KynbTyp HOpPMallbHBIX KIETOK A0 uHAyuupoBaHuss MCD, uToOBI
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omnpenenuTh pasnuums Mexknay Humu. [locne mponenypel 270 cmoco0 MPOmOSTKAeTCs

BBITIOJTHEHUEM TpoLeaypbl 274.

B xone npouenypsl 272 nansble 0 BbiAeneHusx VOC KynbTyp LeNeBbIX KJIETOK, MOy YeHHbIE
nociae uHayuuposaHus MCD, cpaBHuBaroT C¢ AaHHbIMH O BblgedeHusAx VOC KynbTyp
HOPMaJIbHBIX KJIETOK rociie uHayimposanus MCD, 4ToObl ompenenuTb pasiuuus MEXAy
Humu. Co ccpuikoit Ha @urypy 1, npoueccop 106 cpaBHuBaeT naHHble 0 BbiaeneHusx VOC
KyJbTYyp LEJNEBBIX KJIETOK, MOJy4deHHble mnocie uHayuuposanuss MCD, ¢ naHHbIMH O
BbleeHusIX VOC KyJbTyp HOpMaJIbHBIX KJIETOK, MOJyu€HHbIe nocie nuay uuposanus MCD,
9TOOBI OMpENeNuTh pasJndusi Mexay Humu. [locne mpouenypsl 272 crocod MpomoIKaeTCs

BBITIOJIHEHUEM IIpoLieaypbl 276.

B xone mpouenypsl 274 noayvaror VOC-mpodunb npen-MCD nenesbix kinerok u VOC-
npo¢uib moct-MCD neseBbIX KIeTOK. ITH NpO(UIN MONYYalOT MOCPEACTBOM CPAaBHUBAHUS
AaHHbIX O BbieneHussX VOC KyJbTyp LeNeBbIX KJIETOK, MOJYyYEHHBIX 1O WHAYLUPOBAHUS
MCD, xax ¢ naHHbIMH O BbIesieHUusIX VOC KyJbTyp LEeNeBbIX KJIETOK, MOy YeHHBIMH OCHe
uaayuuposanuss MCD, tak u ¢ VOC-npoduneM LeneBbIX KJIETOK BBIABIXAEMOTO BO3IyXa
w/mn Ouosornueckux skuakocredt opranmsma. Co ccpuikod Ha @urypy 1, mocpencrBom
CpaBHUBaHHs JNaHHBIX O BbigeNeHHsIXx VOC KyJbTyp LENeBbIX KJIETOK, MOJYyYEHHBIX a0
urnyuuposanusi MCD, kak ¢ maHHbIMH O BbiaelieHUsX VOC KyJnbTyp HENeBbIX KIETOK,
nojiyueHHbiMU Tiocsie uHayuupoanuss MCD, tak u ¢ VOC-npodusieM meneBbIx KIETOK
BBIIIXa€MOT0 BO3MyXa W/WiM OHWOJOTHYECKHX S>KUIKOCTeW oOpraHu3ma, mnpoueccop 106
coznaer VOC-npoduns npea-MCD uenesbix kietok u VOC-npoduns nmoct-MCD 1ieneBbix

kietok. [Tocne npouenypsl 274 ¢nocod MponoKaeTCsi BBITOJIHEHUEM TpoLeaypbl 278.

B xone npouenypsr 276 nonydator VOC-npodmte npen-MCD rHopmanbhbIx kieTok 1 VOC-
npopmwib 1OocT-MCD HOpMaNbHBIX KJIETOK. OTH NPOPWIH MONYyYAIOT TOCPEICTBOM
CpaBHUBaHMA JaHHBIX O BhieneHMssx VOC KyJabTyp HOPMAaJbHBIX KJIETOK, TOJIy4YEHHBIX 1O
uaayuuposanusi MCD, kak ¢ panHbiMU O BbieeHUusIX VOC KyJnbTyp HOPMaJIbHBIX KJIETOK,
noJy4eHHbIMU 1ocsie uHayuuposanus MCD, tak u ¢ VOC-npoduiem 310pOBBIX KIETOK
BBIJIBIXaEMOTO BO3[yXa W/MIM OHOJOrMYecKHX >kuakocteil opranmsma. Co ccbUIKON Ha
Qurypy 1, mocpencTsoM CpaBHHUBAHUS AaHHBIX O BbiAeseHHsXx VOC KyJbTyp HOPMAaJIbHBIX
KJIETOK, MOJy4YeHHbIX N0 uHAaynuposanuss MCD, kak ¢ nmaHHeiMEH O BbineieHusix VOC
KYJIBTYP HOPMaJIbHBIX KJIETOK, IMOJIy4€HHBIMH Tocie uHayuuposanus MCD, Tak u ¢ VOC-

npoduiIeM 3M0POBbIX KJIETOK BBIIBIXa€MOIrO BO3IyXa W/MJIU OHOJOTUYECKUX KHUIKOCTEH
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opraam3ma, ripoueccop 106 cozgaer VOC-npodmis npen-MCD HopmanbhbIX KiieTok 1 VOC-
npodmwib mocT-MCD HOopMmanbhbIx kieTok. ITocie mpouenypsl 276 crnocod MpomosnKaeTcst

BBITIOJTHEHUEM IpoLieaypbl 278.

B xome mnpouenypsl 278 ompenensior mnporHo3upyemerid neneBoit  VOC-npoduwns u
nporHozupyembiii 1ieneBoir  VOC-mpodunb. IlporrHozupyemsiii nenesoit VOC-npoduns
OIPENENAIOT TOCPEACTBOM TPOTHO3MPOBAHUS YPOBHEW KOHIEHTPALMU B BBIIBIXaEMOM
BO3/lyX€ U OHMOJOrMYeCKHX XMIAKOCTAX opraHusma, ucrons3dyss VOC-npopuns npen-MCD
nenesblx k1eTok 1 VOC-npodune noct-MCD neneBbix ki1eTok. [Iporao3upyemsiii 310pOBBIH
VOC-npodune omnpenenstoT MOCPEICTBOM IPOrHO3UPOBAHMS YPOBHEH KOHIEHTpPALlMU B
BBIJIBIXa€MOM BO3JlyX€e U OMOJOTHUECKHUX JKUIKOCTSIX OpraHu3Ma, UCIob3yst 310poBbiii VOC-
npodune npen-MCD u 3poposeiii VOC-npoduns noct-MCD. Yposuu xonuentparmu VOC
MPOTHO3HMPYIOT C UCMONb30BaHUEM MU(PY3HOHHONW MOIENH, TaKol Kak ypaBHeHue Dapxu
win MoxuduumposanHas mozpenb Papxu, koropsle oba moapoOHO onwmcaHsl Hmke. Co
ccbuikoit Ha Purypy 1, mpoueccop 106 ompenensier nporHo3upyemsblii nenesoit VOC-
npo¢unb u nporHozupyembiid 3popoBbiit VOC-nipoduie. Tlocne mpouenypst 278 cnocob

MPOAOJIKAETCS BBIMONHEHHEM npouenyp 280 u 282.

B xonme mnpouenypet 280, mocpenacTBOM CpaBHHMBAaHMs HaHHBIX O BbigeneHuwsx VOC
BBIIBIXaEMOTO BO3JyXa W/MIM OHOJOrMYECKHX SKUAKOCTEH OpraHu3Ma y HEKOTOPOro
KOJINYECTBA TMAILMEHTOB C AaTUMWYHBIMU YPOBHSIMU LEJEBBIX KIETOK C MJaHHBIMH O
BoigesieHHsIXx VOC BbIIbIXaeMOro BO3AyXa W/WINM OHOJOTHYECKUX SKUAKOCTEH OpraHu3Ma y
HEKOTOPOro KOJIMYeCTBa MAILMEHTOB C HOPMAaJbHBIMU VPOBHSIMH LEJIE€BBIX KIETOK,
nporHo3upyeMbiM VOC-nipoduieM 1eneBbIx KIeTOK U nporHosupyembiM VOC-mpoduiem
3M0pOBBIX KJeTOK, co3natoT VOC-mpodune atunuunoit peakumu u  VOC-mpoduis
HOpPMaJIbHOH peakLUH, B 3aBHUCHUMOCTH OT PEaKLUU IMallUeHTOB Ha LieJieBble KIETKU. JTH
VOC-npodpunr aTUMUYHON peakyu W HOPMAJIbHOW pPEAKIHH CBA3aHbI C peakIuen
MALMEHTOB HA IIeJieBble KJIETKH (HAmpuMep, peakuusi MMMYHHOH CHCTEMBI, CO3IaHUE
anturen). Co ccbuikoil Ha @urypy 1, mocpencTBOM CpaBHUBAHUS JAHHBIX O BBIAEJIEHUSX
VOC BbIgpIXaeMOro BoO3ayxa W/HIN OHMOJOTHYECKUX JKHIKOCTEH OpraHu3Ma y HEKOTOPOTro
KOJIMYeCTBAa MALMEHTOB C AaTUIWYHBIMU YPOBHSMHU LEJEBBIX KIETOK C JaHHBIMH O
BeigenieHNsIXx VOC BbIIBIXaeMOro BO3AyXa W/HWIM OHMOJOTHYECKUX JKUAKOCTEH OpraHu3Ma y
HEKOTOPOro KOJIWYeCTBa MAalMEHTOB C HOPMaJbHBIMU YPOBHSIMH LEJNEBBIX KIETOK,
nporHo3upyeMbiM VOC-npodueM 1eneBbIx KIeTOK U nporHosupyembiM VOC-mpodunem

3I0POBBIX KJEeTOK, mporeccop 106 cozmaer VOC-mpoduns arunuyHon peakumd u VOC-
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HpO(I)I/IJ'Ib HOpMaHbHOfI p€akur, B 3aBUCUMOCTU OT PCAKLIUHN MALIUCHTOB HAa LICJICBbIC KJIICTKHU.

ITocne mpouenyprt 280 crmocod MPOAOIKASTCS BBIMOJTHEHHEM Tipoenyp 282 u 284.

B xome mpouenypst 282, ¢ ucnoaws3oBaHueM mnporrozupyemoro VOC-mpoduist meneBbx
kJetok, nporHosupyemoro VOC-npodunst 3m0poBbix kietok, VOC-npoduis aTUIHYHON
peakuyu, VOC-nipoduiast aTUNHYHOW peakunu, JaHHBIX O BbigeneHusx VOC BbIIbIXaeMOro
BO3/lyXa W/MIN OMOJIOTHYECKHX )KUAKOCTEH OpraHu3Ma y HEKOTOPOro KOJMYECTBA MMALUEHTOB
C aTUNMWYHBIMU YPOBHSIMU IEJIEBbIX KJIETOK U JaHHbIX O BbiAesneHussx VOC BBIIbIXaeMOTO
BO3/lyXa W/MIH OMOJIOTHYECKHX KUAKOCTEH OpraHu3Ma y HEKOTOPOro KOJUYECTBA MMALUEHTOB
C  HOPMQJIbHBIMH  ypPOBHSAMH  ILENIEBBIX  KIETOK,  MnoaydaroT  JluHamMudeckui
Huddepenumaneasiii. VOC-nipoduns. Co cebutkoii Ha @urypy 1, mpoueccop 106 cosnmaer
Huunamuueckuii  {uddepenuumansusiii. VOC-npoduns. Ilocne mnpouenypsr 282  cmocod

MPOAOJKAETCS BBINOJIHEHUEM MpoLeayprl 284.

B xone npouenyps 284 VOC-npodunu coxpansitoT B 6asze naHHbix. Co cChUikol Ha Qurypy

1, mpoueccop 106 coxpansier VOC-npodunu B 6a3e nanHbix 104.

B cootBercTBUM ¢ elie OJHUM BapHaHTOM OCYIIECTBJICHHS PACKPBIBAEMOI'O TEXHHUYECKOIO
peLeHusi, MOJKET ObITh YCTAHOBJIEHA B3aMMOCBsI3b Mexny BbiaeneHusMu VOC U3 opranusma
MAaLKUEHTa WM MAlEeHTOB, U BO3IEHCTBHEM LIEJIEBbIX KJIETOK HA JICUEHHE MyTeM aKTHBALUU
reHa, Y4acTBYIOLIEro B perapanuy HecnapeHHbIX ocHoBaHuWii (MisMatch Repair, MMR)
nocpencteoM omnpenenenus Junamuueckoro Juddepenuuanbroro VOC-npodums st
KaXJ10i BbIOpaHHOW Tepamuu nyteM aktuBauud MMR rena. Paccmorpum teneps @urypsr
6A-0D, KOTOpBIE TPEACTABISIIOT COOOM  CXEMATHYECKYH0 WJUIFOCTPALMIO  crocoda
onpenenenust unamuueckoro JuddepenumnanpHoro VOC-npoduis ans  BbIOpaHHOM
TEparuy MyTeM aKTHBALWU T'eHa, YYAaCTBYIOIIEro B perapanuyd HECMapeHHBIX OCHOBAHHH
(MisMatch Repair, MMR), B COOTBETCTBUM C €Ile OJHHUM BAPUAHTOM OCYIIECTBJICHUS

PacCKpbIBA€EMOI0 TEXHUYCCKOI'0 pECIICHUA.

B xone mpouenypsr 300, mysi KaIOro BBIOPAHHOTO T'€HA, IO BBITIOJIHEHUS JICUEHUS IMyTEM
aktuBaund MMR rena, y HEKOTOPOrO KOJHYECTBA MALUEHTOB OepyT 00pa3Lbl BBIABIXAEMOTO
BO3/yXa W/ MM 00pa3ibl OMOJIOTHYECKHUX JKUAKOCTEH opraHu3Ma. I eHbl BBIOMPAIOT U3 T€HOB,
KOTOpbIE MOAXOAAT Ajsi Tepanuu nyTeM axktusauuu MMR rena. Ilocne mpouenypsr 300

croco0 MPOAOIKAETCS BBIMTOIHEHUEM Tporenypol 302.
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B xone mponenypst 302 u3 VOC, BbimensieMbix B 00pasliax BBIABIXAEMOTO BO3AyXa H/WIH
oOpa3iax OHOJIOTUYECKON KUAKOCTH OpraHi3Ma, MoJy4aroT aanubie o BiaeneHusix VOC. Co
cchbUIKON Ha Purypy 1, aHanusupyromee ycrpoictso 102 nosydaer JaHHbIE O BBIACJICHUSIX
VOC o00pa3uoB BbIIBIXaeMOIro BO3AyXa WHIN OO0pa3loB OHOJOTHYECKHX KHUIKOCTEH

opraam3ma. [Tocnie mpoueaypet 302, crmocod MpoaoIKaeTCs BBITOJIHEHHEM TPOoLenypbl 348.

B xome mpounenyper 304 nanms Kakaoro BBIOPAHHOTO Te€HAa Y HEKOTOPOrO KOJHYECTBA
NareHToB OepyT oOpasipl neneBbix kiaeTok. [locie mpouenypst 304, crmocod mpomomKaeTcs

BBINIOJIHEHHEM npoueaypbl 308.

B xone npouenypst 306, s KaXkHoro BBIOPaHHOTO I'eHa, Y TOTrO XK€ HEKOTOPOro KOJMYECTBA
nanueHToB OepyT 00pasubl 30POBBIX KJIETOK, TOTO JK€ THUIIA, YTO M LIeJIEBbIE KJIETKH (T.€., s
Ka)KJOro BBIOPAHHOTO T€HA Y KaXKIOro MalUeHTa M3 HEKOTOPOro KOJHYECTBA IMAlUEHTOB
OepyT HaOOp LiENEBbIX KJIETOK M HaOOp 3740poBbIX KieTok). Ilocne mpouenypst 306, criocod

NPOAOJKAETCS BBINOJIHEHUEM Ipoueay pel 308.

B xone npouenypsr 308, nBa Habopa KyJbTyp LEIEBbIX KIETOK U KyJBTYpP 3AOPOBBIX KJIETOK
NOJIy4aroT M3 OOpa3sLOB LEJNEBbIX KJIETOK M OOpasLoOB 3M0POBbIX KIETOK. {1 sicHOCTH
OOBSICHEHUsI, KOTOPOE CJIEAYeT, MepBblii M3 HAOOPOB KyJBTYp LEJIEBbIX KJIETOK HA3bIBAETCS
«HabOp A KyJbTYyp», a BTOpOH M3 HAOOPOB KyJIBTYp LIEJNIEBBIX KJIETOK Ha3biBaeTcsi «Habop B

KyJbTy p». [locne mpouenypsi 308, cmocod nMpoAoKaeTest BbIMOJIHEHHEM nporenypsi 310.

B xonme mpouenyper 310, monydatoT nansable o BbiaeneHusx VOC 1o jeueHus, KOTOpbIe
OTHOCSITCSI K KJIETKAM B ABYX HaOOpax KyJbTyp LIEIEBBIX KIETOK (T.e., HA0Op A KyJNbTyp U
HaOop B kynbTyp), a Takke K KyJbTypaM 310pOBbIX KieToK. Co ccbuikoil Ha @urypy 1,
aHajgmsupyomee ycrpoiicteo 102 monyuaer maHHbie O BbiaeneHusx VOC, koTopble
OTHOCSTCSI K IByM KyJIbTypaMm - KyJbTypaM LeJEBbIX KJIETOK U KyJbTypam 30POBBIX KJIETOK.

IMocne mpouenypst 310, ciocod mpomokaeTcs BeIMoJIHEHHEM nporenyp 312, 328, 330, 331.

B xone mponenyps! 312 BepuHUIUPYIOT FeHOMHYIO TMOCJENOBATENBHOCTh LIEJEBBIX KJIETOK
Kak B Habopax KyJbTYp LEJNEBbIX KJIETOK (T.€., B Habope A KyJbTyp U B HaOope B kynbTyp),
TaK W B 3J0POBBIX KIETKaxXx B KyJbTypax 3JI0pOBBIX KIeTOK. llpu onpeneneHnn
Hunamuueckoro Jduddepenumansroro VOC-npoduns ans tepanuu nytem aktuBauuu MMP
reHa TeHOMHAs MOCJIEeOBATENbHOCTh LIEJIEBbIX KIETOK y)K€ W3BECTHA WM JIMIIb JOJDKHA OBITH
BepU(UIIMPOBAHA, a IS KYJBTYP 3JOPOBBIX KJIETOK, C LEJbI0 00ECTeYeH!s] OTCYTCTBHS WU

OonpeacICHUs YPOBHA MATOJIOTHYCCKOTO MpoHecca Wi COCTOSAHUA - ONPEACTICHA MCHOMHAaA
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nociaenoBaTenbHOCTh. [locine mpouenypsr 312, crmoco®d MpOIOIKAETCST  BBIMOJHEHHUEM

npouenypst 314.

B xone npouenyps! 314, nocpencTsoM cpaBHMBaHUs JaHHBIX O BblaenaeHUsx VOC KynbTyp
LIEJIEBBIX KJIETOK 000MX HAOOPOB KYJIBTY P LIENEBbIX KIETOK (T.€., Habopa A KyJapTyp 1 Habopa
B kynetyp), ¢ nanHbiMu O BbieneHusX VOC KyJbTyp 340pOBBIX KJIETOK, MOJIYYEHHBIMH U3
KYJBTYP 3I0pPOBBIX KieTok, ompenensntor VOC-npoduip meneBpIX KIETOK 10 JICUSHHS,
COOTBETCTBYIOLMI neneBbiM kietkam, 1 VOC-mpoduib 310pOBBIX KJIETOK A0 JICUEHHS,
COOTBETCTBYIOIIUN 310poBbIM KkieTkaM. Co ccpuikoii Ha Purypy 1, mpoueccop 106
onpenenser VOC-npodunp nenessix kinerok 1o gedeHus u VOC-npoduib 310pOBbIX KIETOK
no nedenus. Ilocne npouenypsr 314, coco® mpomosrkaeTcs: BbIMOJHEHUEM mpoueayp 316,

318, 320 u 340.

B xome mpouenypst 316 BbiOpanHasi cxema JjedeHusi mytem aktuBauud MMR rena
NPUMEHSIETCS. K KJIETKaM B TIepBOM Habope 3 AByX HAOOPOB KyJIBTYP LEJIEBBIX KIETOK (T.€.,
HaOope A kynbryp). Ilocnme mnpouenypbl 316, cmoco® mNpoOmOIKAETCS BBIMOJHEHHEM

npoueny psi 322.

B xone nponenypst 318 MHIYUPYIOT MacCOBYIO rHOeb KJIETOK BO BTOPOM HaOOpe U3 ABYX
HaOOPOB KyJbTYp ILIENEBBIX KJIETOK (T.€., Habope B KynbTyp), KOTOpBIH He ObLT MOABEPIKEH
HUKAKOMY JICUEHHIO TaKUM CIIOCOOOM, KOTOpBI He TeHepupyrT octarounble VOC-
apredakThl (HAIPUMED, HUCIOJB3Ys IS KyJbTYp LEJEBBIX KJIETOK METOIbl MIHOBEHHOM
3aMOpPO3KH WM MeToabl yibTpaduoneroBoro - UV cseta). ITocne mponenypst 318, cmocod

MIPOAOJIKAETCS BBIITOJIHEHUEM NpoLenypbl 324.

B xone mpouenype!l 320 k KjieTKaM B KYJbTYPE 3A0POBBIX KJIETOK NMPUMEHSIOT TEPAIHIO
nyteMm aktuBaund MMR rena. [Tocne nponenypst 320, cmocod mpoaoiKaeTcsi BBITOJHEHHEM

npouenypst 326.

B xone npouenypst 322, mociie MpUMEHEHHUs] BBIOPAHHON CXEMBbI JICUEHUS] Ty TeM aKTUBALUU
MMR rena, nonyuaroT aaHHble O BbliedeHHsx VOC KynbTyp LeJeBBIX KJIETOK Mocie
JICUEHHsI, KOTOPbIE OTHOCSTCA K LIEJIEBBIM KJIETKAaM B TEPBOM Habope KyJbTYp LEJIEeBBIX
KJIeTOK (T.e., Habope A kyabTyp). Co ccputkoit Ha @urypy 1, aHamu3upyomee yCcTpoHCTBO
102, nocne mpumeHeHus jedeHuss nyteM aktuauuu MMR rena, nonydaer naHHbIE O

BbBIACJICHUAX vVOC KYJBTYP HEJEBBIX KJICTOK MOCJIC JICHCHUA, KOTOPBIC OTHOCATCA K HEJICBbIM
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KJeTkam B Habope A kynbTyp. [Tocie mponenypst 322 ¢moco0 MpomoIKaeTCsi BHIMOJHEHHEM

npouenypst 328.

B xone mpouenypst 324, nocne unaykuuun MCD, nonyuaror panHble 0 BbigeneHusx VOC
KyJbTyp nocT-MCD neneBbIX KJI€TOK, KOTOPBIE OTHOCSTCS K LIEJNIEBBIM KJIETKAM BO BTOPOM
HaOope KyJNbTyp LeJNeBbIX KiIeTok (T.e., Habope B kynbryp). Co cceukoit Ha Qurypy 1,
aHajusupymouee ycrpoictso 102, nocne nnaykuuu MCD, nonydaeT qaHHbIe O BbIAEJIEHUSIX
VOC xynbtypel noct-MCD 1ienieBbIX KJI€TOK, KOTOPBIE OTHOCSATCS K IIEJIEBBIM KJIETKaM B

Habope B xynbryp. ITocne npouenypst 324 cnocod mpoaokaeTcs: BHIOJHEHHEM MPOLIETY Pbl

330.

B xone npouenypsl 326, nocne BeIOpaHHON cxeMbl JieueHus: nmyTeMm aktuBaiuu MMR rena,
NoJTy4aroT faHHble O BbiaeneHusax VOC KyJnbTyp 30POBBIX KJIETOK IOCIE JIEUEHHs], KOTOPbIe
OTHOCSTCSI K KyJbTypaM 310poBbIx kjeTok. Co ccputkoii Ha @urypy 1, aHammsupyroiiee
ycrpoiicteo 102, mocne npumeHeHust jedeHust nytem axktuBauuu MMR rena, nosyuaer
nanHble 0 BbigeneHusix VOC KyJbTyp 340pOBBIX KJIETOK MOCHE JIEUEHUs, KOTOPble OTHOCSTCS
K KyJbTypaM 310pOBbIX kieTok. Ilocme mpoueaypsl 326 cmoco0 mpomosKaercs

BBITNIOJIHEHUEM TpoLeaypel 332.

B xone nponenyps! 328, mocpeacTBOM CpaBHMBaHUS NaHHBIX O BbiIeneHusx VOC KynbTyp
LIEJIEBBIX KJIETOK 11O JIEYEHHsI LEJIEBBIX KJIETOK, MOJYUYEHHBIX C HCIOJIb30BAHHUEM IEJIE€BBIX
KJIETOK B MEPBOM HAaOOpe KyJbTYP LEJEBbIX KJIETOK (T.e., Habope A KyJbTyp), C JaHHBIMHU O
BbIieseHusIXx VOC KyNbTyp LieJIeBBIX KJIETOK MOCHe JIEUeHUs LIEJIEBBIX KJIETOK, MOy YeHHbIMU
C MCIOJIb30BAHKUEM LIEJIEBBIX KJIETOK B IEPBOM HaOOpe KyJIbTyp LIEJEBBIX KJIETOK (T.€., Habope
A kynbtyp), co3paror nenesod VOC-npodune aktuBammu MMR rena. Llenesoit VOC-
npodmne aktuBanm MMR rena otHocsatcss k VOC, BbIIeNsieMbIM KyJIbTyPaMHU LEJIEBBIX
KJIETOK, Korna Obljla MPUMEHEHa BBIOpaHHAsi cxema JieueHust myTeM aktuBauud MMR rena.
Co ccpikoit Ha @urypy 1, mocpeacTBOM cpaBHUBaHUs AaHHBIX O BbaeneHUsIX VOC KynbTyp
LIEJIEBbIX KJIETOK 11O JIEYEHMsI LIEJIEBbIX KJIETOK, MOJYUYEHHBIX C HCIOJIb30BAHHUEM LEJIEBBIX
KJIETOK B IIEPBOM HaOOpe KyJIbTYp LEJIEBbIX KIETOK, C JaHHBIMHU O BbiedeHus X VOC KybTyp
LIEJIEBbIX KIJIETOK TMOCJ€ JIeYeHUs LEeJIEeBbIX KJIETOK, MOJy4YEHHbIMU C HCIONIb30BaAaHHEM
LIEJIEBBIX KJIETOK B TMEPBOM HabOpe KyJbTyp LENEeBbIX KJIETOK, MOCJe TOro, Kak Obuia
npoBeneHa BbIOpaHHast Tepamusi myteMm aktmBauud MMR rena, mponeccop 106 cosmaer
neneBoii  VOC-mpodwmnp aktuBaumn MMR  rena. Ilocne mnpouemypst 328 cmocod

MPOOJIKAETCSA BBIOJHEHUEM MPOLEy pbl 334.



10

15

20

25

30

WO 2020/089923 36 PCT/IL2019/051208

B xone npouenypst 330, mocpeacTBOM CpaBHMBaHUs JaHHBIX O BblaeneHusx VOC kynbTyp
LIEJIEBBIX KJIETOK /IO JICYEHUs] LIEJIEBBIX KJIETOK, MOJYYEHHBIX C HCIIOJIb30BAHHEM LEJIEBBIX
KJIETKH BO BTOPOM HaOOpe KYJIBTYp LIeNIEBBIX KIETOK (T.€., Habope B KynbTyp), ¢ JaHHBIMH O
BeigeneHmsIx VOC kyabTypel moct-MCD neneBbIX KJIETOK, MONTYyYE€HHBIX C HCIOIb30BAHUEM
LIEJIEBBIX KJETOK BO BTOPOM HaOOpe KyJbTyp LEJNEBBIX KJIETOK (T.e., Habope B kynbryp)
nocie Toro, kak Obu1 mHAyuupoBan MCD, monydator VOC-npodune moct-MCD. VOC-
npodmne noct-MCD neneBbix kiertok otHocurcss k VOC, BbiaensieMbIM KyJnbTypoi «By
LIEJIEBBIX KJIETOK B TOM ciy4ae, korna MCD Obuta mHAyLHpOBaHa TaKuM 00pa3oM, KOTOPBIH
He cosgaer ocrarounble VOC. Co ccbuikoii Ha Purypy 1, mocpeacTBOM CpaBHMBAHMUS
naHHble O BbaeNeHUsAX VOC KyJnbTypbl LENEBbIX KJIETOK A0 JICUEHUs, IOJyYeHHbIE C
UCIIOJIb30BAHHEM LIEJIEBBIX KJIETOK BO BTOPOM Habope LeneBbIX KyJasTyp 10 MCD, ¢ naHHbie
o BoipgeneHmwssx VOC  kyaprypsl noct-MCD  1eneBbIX  KIETOK, IOJNyu€HHbIE C
UCIIOJIb30BAHMEM LIEJIEBBIX KJIETOK BO BTOPOM HaOOpe KyJbTyp LENEBBIX KJIETOK ITOCIe
unayuuposanusi MCD, npoueccop 106 coznaer VOC-npoduins noct-MCD 1ieneBbIxX KIETOK.

IMocne npouenypst 330 ctocod MPOAOCIKAETCS BBIMOJIHEHHEM MPOLeayphI 336.

B xone nponenyps! 332, mocpeacTBOM CpaBHMBaHUS NaHHBIX O BbimedeHusx VOC KynbTyp
3I0pPOBBIX KJIETOK IO JIEUEHHUs 3IOPOBBIX KJIETOK, ¢ maHHble O BbimeneHusx VOC mocrne
JeUeHHs1 30POBbIX KJeTOK, monydaroT VOC-mpodunp aktuBanmun MMR reHa 3mopoBbIx
kiaerok. VOC-mpopunp aktmBaumu MMR reHa 3mopoBeix kietok otHocutcss Kk VOC,
BBIJICJIIEMBIM Ky JIBTYPaMH 37JOPOBBIX KJIETOK B TOM Cilydae, Koraa Oblia MPUMEHEeHa cXeMa
nedenust nytem aktmBaumu MMR rena. Co cceutkoii Ha Durypy 1, mocpeactBom
CpaBHMBaHUs NaHHBIX O BbIeNneHUsXx VOC KyJnbTyp 310pOBBIX KJIETOK 10 JIEYEHUsI 310POBBIX
KJIETOK C JaHHBIMU O BblaeneHussX VOC KyJbTyp 30POBBIX KJIETOK IOCIIE JIEUEHHs! 30POBBIX
kiIeTok, mpoueccop 106 cozmaer VOC-npodune akruarun MMR reHa 310pOBBIX KIIETOK.

IMTocne mpoueaypsi 332 cnocod MPOAOIIKAETCS BBIMOJTHEHHEM TPOLeaypbi 338.

B xone mpouenypsl 334, mocpencTBoM mporHo3upoBaHusi ypoBHeH koHueHTpauuu VOC B
BBIJBIXaEMOM BO3JyXe M OHOJOTHMYECKHX IKHIKOCTAX OpraHhu3Ma C HCIOJb30BAHUEM
nenesoro VOC-npoduns aktuBanmn MMR reHa, OnpenesstoT MPOrHO3HPYEMBIH LeIeBOH
VOC-npopune aktuBaun MMR rena. Ypoau konueHtpaumu VOC NporHo3upyroT ¢
UCTIONIb30BaHNeM  1u(Qy3HOHHOW MOAENH, TakoH Kak ypaBHeHue Dapxu wim
moauduuupoBanHast Moaenb Papxu, koTopsle 00a moapodHO onucaHbl HIbKE. CO CCBUIKOH

Ha Purypy 1, mpomeccop 106 ompenenser nporHosupyembiii 1enesoii VOC-npoduib
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aktuBaunn MMR rena. Ilocne mponenyper 334 cmoco® NpOAODKAETCS BBITOJHEHHEM

npouenypst 342.

B xone npouenyps! 336, mocpeACTBOM IMPOrHO3MpOBaHMs ypoBHeN koHueHTpauuun VOC B
BBIJIBIXa€MOM BO3yX€ M B OHMOJIOTHYECKUX JKUAKOCTSX OpraHu3Ma ¢ ucrojpzoBanneM VOC-
npod st mocT-MCD 1eneBbIX KJIETOK, OnpenessitoT nporaosupyembiii VOC-npoduins mocT-
MCD neneBpix kJjeTok. YpoBHU KoHUeHTpanuu VOC NporHO3UPYHOT C HMCMHOJIb30BAaHUEM
middy3noHHON Monmenu, Takoil kak ypaBHeHHe Dapxu WiIM MOAMPUIMPOBAHHAS MOJENb
®apxu, koTopeie 00a oapodHO onmucanbl Hke. Co cebutkoit Ha Purypy 1, mpoueccop 106
ompenenser mnporHozupyemelii  VOC-mpopuns mnoct-MCD  nenesbix  kierok. [locne

nporuenypsl 336 crnocod MPOIOIKAETCS BBITOJIHEHHUEM MPOLIey pbl 342.

B xone npouenyps! 338, mocpeAcTBOM IMPOrHO3UpPOBaHMs ypoBHeH koHuUeHTpauun VOC B
BBIIBIXaEMOM BO3JyXe U OMOJOTHMYECKHUX JKUAKOCTAX OpraHu3Ma ¢ Hcrojb3oBaHrneM VOC-
npodunst akTuBauuu MMR reHa 370pOBBIX KIETOK, ONMPENENsoT mporHo3upyembiii VOC-
npo¢unp aktuBaumd MMR  reHa 370poBBIX KiI€TOK. YpoBHM KoHUeHTpauuun VOC
IPOTHO3UPYIOT € MCHOJb30BaHMEM Iu(Qy3NOHHONH MOneNH, TaKoi Kak ypaBHeHHe Dapxu
win MoaupuuupoBaHHas moznenb Papxu, kotopsie ob6a moapobHo omwmcaHbl Hike. Co
ccbuikoii Ha @urypy 1, mpoueccop 106 ompenmensier mporHozupyemsbiii VOC-nipoduib
axktuBaumu MMR reHa 3mopoBbix kieTok. ITocne mpouenypsl 338 crocol mpomoKaeTcs

BBITIOJTHEHUEM ITPOLIeAypbl 342.

B xone npouenyps! 342 HaunHAIOT JedyeHue nauueHTos nyteM aktusauuu MMR rena. Ilocne

npouenypsl 342 cnocod MPOIOIKAETCS BHITOJIHEHUEM MPOLIEny pbl 344.

B xone mpouenyps! 344, y HEKOTOPOro KOJIMYECTBA MAIL[HEHTOB BO BPEeMsl W/HIU IMOCIE MO
MEHbIIEH Mepe OMHOW BBIOpaHHOW (pa3bl BBHIOPAHHOW CXEMbI JICUEHHs MyTEM AaKTHUBALMU
MMR rena OepyT NmO MEHbIIEH Mepe OJHO U3 MEePEUUCIIEHHOrO: 00pas3Lbl BBIABIXAEMOTO
BO3AyXa M 00pasibl OMONIOTMYECKUX KUNKocTel opranusma. [locne nmpouenypst 344 crnocod

MPOJIOJIKAETCSA BBIOJIHEHUEM MPOLEY PbI 346.

B xone mpouenypsl 346, mo MeHblLIeH Mepe UIsl OMHON BbIOPaHHOM (a3bl BEIOPAHHOH CXEMBI
neueHus nmyteMm aktusauuu MMR rena nonyvarot nansbeie o BbigeneHusx VOC us VOC,
BBIJIENIIEMBIX B 00pa3lax BbIOBIXaEMOTO BO3MyXa W/miM oOpa3nax OHOIOrHMYEeCKHX
JKUAKOCTEN oprann3Ma nanueHToB. Co ccbutkoit Ha Purypy 1, aHanmu3upyroee yCTpoicTBo

102 monyuaer nanssle o BeigeneHusix VOC u3 VOC, BeigensieMbIx B 00pasLax BbIABIXaEMOTO
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BO3/yXa n/nin obpasrax OMOJOrHMYECKUX JKHIKOCTEH OpraHHW3Ma MAlMeHTOB BO BPEMS W/WIIH
NOCJIe 10 MEHbIIEH Mepe ONHOW BBIOPaHHOH (ha3bl BHIOPAHHOW CXEMBbI JIEYEHHUS IyTEeM
aktuBaund MMR rena. Ilocne mpouenyper 346 cmoco® NPOAOIDKAETCS BBITOJHEHHEM

npouenypst 348.

B xome mponenypst 348, ¢ ucnosbp3oBaHuEM mporHo3upyemoro ueiesoro VOC-mpoduns
aktuBaund MMR  rena, mnporaosupyemoro VOC-mpopunst MCD wneneBbIX KIETOK,
nporao3upyemoro VOC-npodumns aktuBaumun MMR reHa 370pOBBIX KJIETOK M JaHHBIX O
BeieneHnsIx VOC BBIIBIXa€MOro BO31yXa W/HIM OWOJIOTMUECKUX >KHUAKOCTEH OpraHu3Ma
HEKOTOPOTO KOJMYECTBA MALIMEHTOB A0 JICUEHUs U NOCJIE JeUeHus, NoayvaoT JuHamMmudeckuit
Hupdepenunansupiii VOC-nipodunb m1s kaxaol BelOpaHHOH reHHod mytauuu. Crenyer
OTMETUTD, YTO JJIs1 K&KIOrO MalueHTa AaHHble O BbiaeneHusx VOC BbIABIXaeMOro BO3AyXa
W/ OMOJIOTHUECKUX KUIKOCTEH OpraHu3Ma C HCIOJIb30BaHHEM OO0pasiia, B3STOrO A0
neuenus nyteMm aktusauuu MMR rena, nanuele o BoigeneHusix VOC BbIIpIXa€MOro BO31yXa
W/ OMOJIOTMYECKUX JKUAKOCTeH OpraHu3Ma C HCIOJb30BaHUEM oOpasiia, B3STOrO B
TeYeHHe WM TOCJEe JIEYEHUs], JOJDKHBI ObITh B3ATBI OT OJHOrO W TOro ke maunuenra. Co
ccbuikoii Ha @urypy 1, ¢ ucnonp3oBaHMeM nporHozupyemoro wnesesoro VOC-mpoduis
aktuBaumu MMR rena, mnporaosupyemoro VOC-mpodpunsi MCD wneneBbIX KIETOK,
nporaosupyemoro VOC-npodunst axktuaumu MMR reHa 3M0pOBBIX KJIETOK M IJaHHBIX O
BoienieHnsIx VOC HEKOTOpPOro KOJIMYECTBAa MALUEHTOB 10 TOTO, KAK OHH ObUIH MPOJICYEHBI,
BO BpeMs JICUEHHs WJIH TMOCJE TOrO, KaK OHU ObUTH MPOJIEYEHBI C MOMOIIBIO TEPAITHH My TEeM
axtuBamu MMR reHa, npoueccop 106 coznaer Jlunamudeckuii Juddepenunansabii VOC-

npodmib. [Tocne mpoueaypoi 348 crnocod MPOIOIKAETCS BBIMOJHEHHEM Tporenypbl 350.

B xone mpouenypst 350 VOC-npodunu coxpansitor B 6a3e nanubix. Co ccbutkoit Ha @urypy

1, mpoueccop 106 coxpansier VOC-npodunu B 6a3e nanubix 104.

Usmepenne VOC Taxke MOKET OBITh HCIIOJNB30BAHO JJISI OMPENENICHUs] TOrO, CO3ANU JIHA
LIeJIeBble KJIETKH PE3UCTEHTHYX0 K JICYEHHI0 MyTauuro wuiau MyTtauuu. Kpome Toro,
MyTHPOBABIINE IEJIEBbIe KJIETKH MPUBECTH K OPYTHMM MYTAalMsIM B TOM Clly4ae, €Ciiu OyayT
MOJIBEPTHY Thl TAKOMY K€ JICUCHHIO, UJIU K€ APYroi cxeme jedeHus. Jpyras cxema JIeUeHUs
MOXET TPENCTaBIATh COOOM TaKOH JXKe THI JieueHus! (HarmpuMep, XUMHOTEPAITHIO, JTIyYEBYIO
TEPAITUI0 MM aHTHOMOTHKH) C Pa3IMYHON JO3MPOBKOW TEPANEBTUYECKOrO areHTa, WJIH JKe
Apyroil Tvn JiedeHus1. JJpyrumu ClIoBamy, JISYEHUE MOXKET MPUBECTH K NOKOJICHUSIM My TaL[Ui.

Hanpumep, nenesas knerka tuna TP-53 paka Jerkux Mo>keT MyTHUPOBAThb K LEJIEBOU KIIETKE
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tuna KSR, B Tom ciyuae, korzna ee nojaBepraroT ofHoMmy JjeueHuto. Llenesas kierka Tuma
KSR moskeT MyTHpOBaTh K IpyromMy THUIy Li€JI€BON KJIETKU Paka JIETKHX, B TOM Cilydae, Korja
ee MO/ABEPratoT TOMY K€, WM ke Apyromy JjedeHuro. C 3TOH LieNbio JaHHbIE O BbIAEIEHUAX
LIENIEBbIX KJIETOK LIEJIEBbIX KJIETOK, KOTOPbIE, KAK U3BECTHO, Pa3BUBAIOT JICUEHUE, YCTONUNBBIE
MyTalM{d WX MyTalUM, MOJy4aroT 0 U MOCJe TOro, Kak BBINOJHAIOT JIEUEHHE, U3BECTHOE
KaK Takoe, KOTOpO€ BBI3bIBAET CO3AAHME PE3UCTEHTHON K JIEYEHUIO MyTaLlUU WM MyTalui.
KynpTypsl 10 edeHust U NOCHe JIEUEeHUs SIBIAIOTCS OAHUMH U TEMHU Ke KyJIbTypaMu. JlaHHbIe
o BbieneHusix VOC KyJibTyp LENeBBIX KJIETOK, KOTOpbIE CO3Jal0T OJHY MU HECKOJbKO
YCTOHYMBBIX K JIEYEHUIO MyTauui (NpOBEpEeHHbIE T'€HETUYECKUM CEKBEHHUPOBAHUEM),
CPaBHMBAIOT C AaHHbIMU O BblAeNeHUAX VOC KyJIbTyp 1O BBINOJHEHUS JIEYEHUs. IJTOT
IPOLIECC MOKET TIOBTOPSATHCS] HECKOJBKO pa3 Iyl TOTO K€ CAMOTO JISYEHUS W/UIIU HECKOJIBKO
pa3 i pa3nuuHbIX cxeM jedenust. Co3narot kommiekcHbli VOC-npoduib pe3uCTeHTHBIX K
JIEYCHUIO LIEJIEBbIX KJIETOK, KOTOPBIH BKIO4aeT B cedst VOC-npoduin 1eneBbIxX KIETOK, BCEX
WIN BBIOPAHHBIX M3 MyTAalLMOHHBIX TeHepauuil. TepMHH «THUI» LENeBbIX KJIETOK B JAaHHOM
JOKYMEHTE OTHOCHUTCS K LEJEBbIM sY€KaM, KOTOpPble MOTYT MyTHUPOBaTb WJIM HE MOIYT
MyTHPOBaTh M3 APYTUX LEJEBBIX KJIETOK, WJIM K LEJIEeBbIM KJIETKaM, KOTOpble ObUTH WIJIN
KOTOpble He ObLTH paHee mposieueHbl. Paccmorpum Ttenepb @urypsl 7A u 7B, koTopbie
NPEACTABJISIFOT COO0H CXeMaTHYeCKy WLTocTpanui crnocoda onpenenenust VOC-npodust
LIEJIEBBIX KJIETOK, KOTOpble OOPa30BBIBAIOT PE3UCTEHTHBIC K JICUEHHIO MyTal[H BCJIECACTBUE
BBIOPAHHOW CXEMbI JICUCHUs, KOTOPBbI MPUMEHSIOT B COOTBETCTBUH C JOMOJIHUTEIbHBIM

BapHAaHTOM OCYHIECCTBJIICHUA PACKPBIBAEMOI'O TEXHUYCCKOT'O PECIICHUA.

B xone mpouenypsl 400 nosy4aroT KyJbTypy KJIETOK, COOTBETCTBYIOLIYIO LIEIEBbIM KJIETKaM
BBIOPAHHOTO THIA, KOTOPbIE HM3BECTHbI KAaK TaKHe, KOTOPbIE CO3JAl0T PE3UCTEHTHBIE K
neuenutro wmyTtaiuro. Ilocne mpouenypbr 400 cnocod TPOAOIKAETCS  BBIOJHEHUEM

npouenypst 402.

B xone npouenypst 402, 10 Ha3HAYEHUSA CXEMBbI JICYEHUs, MOJYYAOT JAHHBIE O BBIAEIEHUAX
VOC, xoropsie otHOcsTCs K VOC, BbIENsieMbIM LIeNIEBIMU KJIETKaMH B KyJIbTypax LeJIeBbIX
knetok. Co ccpuikoii Ha Qurypy 1, ananusupyromee ycrpoiictso 102 mosydaer naHHblE O
BoiienieHusx VOC, kotopeie oTHOCATCS K VOC, BBIIENSIEMBIM LIEJIEBBIMU KJIETKAMH J0 TOTO,
KaKk OHU OyAyT MpOJICYEHBI, B KYJbTypax LeneBbIx kieTok. ITocnme mponenypsr 402 cnocod

MPOJIOJIKAETCA BBINOJIHEHUEM npoueny pol 404 u npouenypol 414.
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B xome mnpouemypel 404 nedeHune, KOTOpPO€ HU3BECTHO KAaK TaKOE€, KOTOPOE CO3Ja€eT
PE3UCTCHTHYO K JICHCHUIO MYTAalUK0 WKW MYyTalWuH, NPHUMEHAKOT K KYJIBTypaM LCJICBbIX

kietok. [Tocne npouenypst 404 crmocod mponoKaeTesi BBITOJIHEHHEM Tpornenypbl 400.

B xone npouenypel 406 NpOU3BOIAT BBIABICHUE B MIPOJICYEHHBIX KYJIBTYPaX LIEJIEBBIX KIETOK
TAKUX LEJEBBbIX KJIETOK, KOTOPbIE CO3[AI0T PE3UCTEHTHOCTD JICYEHUs], HAIPUMEDP HUCIOJNb3Y s
MUKpOCKomyeckoe ckaHupoBanue. Ilocnme mnpouenypsl 406 cnocod mponmosmkaeTcs

BBINIOJIHEHHEM Tpoueaypbl 408.

B xone mpouenypst 408 mus kaxnod HMAEHTU(PUIIMPOBAHHOM PE3UCTEHTHOM K JIEUEHHIO
MyTHpPOBaBIIEH LeNeBON KJIeTKU (T.€., IMOCIe NPUMEHEHHUS BBIOPAHHOW CXEMbl JICUSHMs)
NOJY4YarOT COOTBETCTBYIOLIYIO KyJbTYpy MYyTHPOBAaBLUIMX LieJeBble KJIETOK. Jlpyrummu
CJIOBAMU, HOBBIE KYJIBTYPbI 3TUX PE3UCTEHTHBIX K JIEYEHUIO MyTHPOBABIINX LIEJIEBBIX KJIETOK
CO3MAIOTCS] OTAENBHO, TAK YTO K HUM MOTYT NPUMEHSATDH BHIOPAHHYIO CXEMY JICYEHUsI, YTOOBI
ONpEneNuTh JONOJHUTEIbHBIE PE3UCTEHTHBIE K JieueHuto MyTauuu. Ilocne npouenypsr 408

crnocod MPOAOIIKAETCS BBIMOJIIHEHHEM Tpoueaypbl 410.

B xome mnpouenypsl 410 wneneBble KIETKH, HWICHTH(QHULUPOBAHHBIE I CO3JAHHBIX
PE3UCTEHTHBIX K JIEYEHUIO MYTallMi, T€HEeTHYEeCKH CEKBEHHPOBAHbI Ui OINpEeAesIeHUs
MyTall WX MyTauuil (TO €eCTh, €CIM TaKhe CyLIeCTBOBAJM) U JJISI BBISIBJICHUS
MOJIEKYJISIPHOW KJacCHU(MKAaIMU LeNeBbIX KJIETOK mocie jeueHus. [locne mponenyper 410

Croco0 MPOAOKAETCS BBITIOJHEHUEM NpoLenypbl 412.

B xoxe npouenypsl 412 ¢ MOMOLIBIO COOTBETCTBYIOLIEN KYJbTYPbl MyTHPOBABILIUX LEJEBbIE
KJIETOK TOJy4aroT AaHHble O BbieneHusx VOC, KOTOpble OTHOCSTCS K MYyTHPOBABLINM
ueneBbiM kieTkaM. Co ccpuikoii Ha @urypy 1, ¢ NMOMOIIBIO KyJbTYphl MyTHPOBaBIIHX
LEJEeBbIX KJIETOK aHajau3upyouee ycrporcTtso 102 monmydaer nansbie 0 BoigeneHusix VOC.

IMocne mpoueaypsi 412 cniocod MPoAOIKAETCS BBIMOJTHEHHEM TpoLeaypbi 414,

B xone mponenypsr 414, mocpeacTBoM cpaBHUBaHUS AaHHBIX O BbiAeneHUsXx VOC kynbTyp
LEJIEBBIX KJIETOK MO JiedeHusi (T.e., KyJbTyp LENeBbIX KJIETOK N0 JICUYEHUs) C JaHHBIMH O
BbiiesieHusIx VOC KyJbTyp MyTHPOBABIIMX LENEBBIX KJIETOK M3 KYJbTYP MyTHPOBABIINX
KJIeTOK, co3aaroT VOC-npod b pe3UCTEHTHBIX K JICUEHHIO LEeBbIX KieTOK. CO CChUTKOM Ha
Qurypy 1, mocpenctsoM cpaBHUBaHMsS HaHHbIX O BbiAeNeHUsIX VOC KyJnbTyp LEJNEBBIX
KJIETOK 70 KaKOro-jau0o JieueHus: ¢ JaHHbIMU O BbinedeHusix VOC KyJnbTyp LENeBbIX KIETOK

KyJbTypbl MyTHPOBAaBLIMX LEJEBbIX KJIETOK, mpoueccop 106 co3maer pe3sUCTEHTHBIM K
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neuennto VOC-mpoduns. Ilocne mpouenypsr 414 cmoco® mpomosKaeTcsi BBITOJHEHUEM

npouenypst 416.

B xome mpouenypel 416 omnpenensioT KOMIUIEKCHBIH pe3UCTeHTHbIN K JjedeHutro VOC-
npodmne. KommekcHsiii pesucteHTHblii K JedeHnro VOC-mpodune Bkirouyaer B cels
uapopmanuro or VOC-npodunell pe3UCTEHTHBIX K JIEYEHUIO LIENIEBbIX KJIETOK BBIOPAHHOTO
KojuuecTBa reHepauuii myrtauuid. Co ccpuikoit Ha @urypy 1, mpoueccop 106 ompenensier
KOMIUIeKCHBIN pe3ucteHTHbI K jiedeHutro VOC-npodus. [Tocne mponenypsr 416 crocod

MPOOJIKAETCS BBIOJIHEHUEM NpoLeny pol 418.

B xone npouenyps! 418, mocpeacTBoM IMpOrHO3UpOBaHMs ypoBHeN koHueHTpauun VOC B
BBIJIBIXaEMOM BO3/lyX€ M B OHOJOTHMYECKHX S>KHUAKOCTSX OpPraHM3Ma C HCIIOJB30BAHHEM
KOMIUIEKCHOTO PE3UCTEHTHOro K JyedeHnto VOC-npoduis, OnpenesnsitoT NpOrHO3HPYEMBbIit
KOMILJIEKCHBIN pe3ucTeHTHbIi K jedeHuto VOC-mpodunb. Ypouu konuentparmu VOC
MPOTHO3HMPYIOT € UCMONb30BaHUEM MU(PY3HOHHONH MOIENH, TaKol Kak ypaBHeHue Dapxu
win MoauduumposanHas mozpenb Papxu, koropsle oba moapoOHO onwmcaHsl Hmke. Co
cceikoil Ha @Purypy 1, mpoueccop 106 omnpenenser NpOrHO3UPYEMbINH KOMILIEKCHBIN
pesuctentHbiii Kk yedennto VOC-npoduis. ITocne npouenypst 418 cnocod mpopomkaercs

BBITIOJTHEHUEM TTpotieaypbl 420.

B xome mpouenypsl 420 mnporHo3upyembie pe3ucTeHTHble K JedeHuro VOC-mpodunu
coxpansitoT B 0Oase manHbix. Co ccbuikoii Ha Purypy 1, mpoueccop 106 coxpaHsieT

MPOTHO3UPYEeMble pe3ucTeHTHbIe K jeueHnto VOC-npodunu B 6aze nanubix 104.

Crnenyer oTMeTuTh, 4TO CrOco0, onucanHblid Ha Purypax 7A u 7B, MOKET MOBTOPSATHCS AJIS
BBIOPAHHOTO KOJIMYECTBA CXEM JICYCHUS WIH JUIs MyTalui, win i oboux. KommuekcHbii
pesucrenTHbl K JedeHnto VOC-npoduiap BrFOUaeT WHPOPMALMIO U3 KaXKIOTO M3 3THUX
NOBTOPEHMHA. BhIleyka3aHHbIe COXpaHEHHbIE pe3UCTeHTHhIe K JedeHnto VOC-mpodumu
MOTYT OBITb HCHOJNB30BAHBI U WACHTU()HUKAIMKA WHIWBUAYAJIBHOTO PE3UCTEHTHOTO K

aeuernto VOC-nipodusist OTAETBHOTO YeloBeKa.

Ompenenenne VOC-mpoduneil 1uist OTNENLHOIO YEIOBEKA

IMonobHo ompenenennto VOC-npoduieit mis mmpokux cioeB Hacenenus, VOC-npoduiu
MOTYyT 6bITb ONpPEACNICHbI OJId OTACJbHBIX .]'II'OI[GI\/'I. Kak YKa3aHHO BbILIE, B COOTBETCTBUU C

paCKpbiBA€CMbIM TEXHHUYECCKUM PCIICHUEM, MOIYT OBITH YCTAaHOBJICHBI B3aUMOCBS3HU,
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HarmpuMep, Mexay BbigeneHusmMu VOC u3 opraHusMa MalMeHTa WIH NalUeHTOB MU
COOTBETCTBYIOIIMM THUIIOM paKa, KOTOPBIA BO3HUKAET BCJEACTBHE I€HHOM MyTalUHd WIH
MyTauui kierok. Huoke npuseneHel NpUMeEpbl YCTAHOBJICHHsS B3aUMOCBS3ZH  MEXAY
BeieneHus M VOC u3 opraHusma OTENbHOrO MalieHTa U COOTBETCTBYIOLIUM THUIIOM PakKa,
KOTOPBI BO3HHMKAE€T BCIEACTBUE IN€HHOM MyTalUMM KJIETOK. TemM He MeHee, METOAbl MOIYT

OBITb IPUMEHEHBI K JIFOOOH (OopMe U THUITY KJIETOK.

Paccmotpum Tenepr @urypel 8A u 8B, kKOTOpBIE MpEeACTaBIAIOT COOON CXEMATHUYECKYIO
WUIOCTPALMIO THUIIOBOTO CHOcODa YCTaHOBJIEHHs B3auMOCBs3u BbigeneHuit VOC ¢
COOTBETCTBYIOIIMMHU ATUIIUYHBIMHU WM NATOJOTMYECKUMU KIJIETKAMH OTIAEJIBHOIO MalUeHTa,
KOTOPbI TNPUMEHAIOT B COOTBETCTBUM C €LI€ OJHUM BapUaHTOM OCYILECTBJICHUS
packpbiBaeMOro Texuudeckoro pemenus. Ha @urypax 8A u 8B Tunosble MaTONIOrHYECKUE

KJIETKH TIPEACTABISIIOT co00it (hopMy THMa paxa.

B xone mpouenyps! 450, s BHIOpaHHOH T'€HHOW MyTallMM KJIETKH, y NalUeHTa OepyT 1o
MEHbIIEH Mepe OAHO M3 NEePEedYHCICHHOro: OOpaslbl BBIIBIXAaEMOrO BO3AyXa M 00pasiibl
OMOIOrMYeCKOH JKUIKOCTH OpraHu3Ma (HarmpuMmep, KpoBb, MOYa WM NOT). ['eHHas MyTanus
KJIETKH MOXKeT OBIThb CBs3aHA C TUIOM paka. TepMHH «THII paka» OTHOCHUTCS K THUIy paka
(HampuMep, SUYHUKOB, MOJIOYHOM JKeJIe3bl, MOYEBOT'O My3bIPsi, KOXKU, TOJCTOH KUIIKU U T.1.),
a TakXKe K reHeTudeckoMy noatuny paka (Hanpumep, HER2+, HER TpoiiHoit HeraTHBHBIN U
T.4.). Tun paka u reHeTHdyeckas MyTalMs, BbI3bIBAIOINASI STOT PaK, U3BECTHBI IO TOTO, KaK
OynyT B3ATHI 00pa3ibl. B3sThili 00pas3en BBABIXaEMOTrO BO3AyXa U oOpaszen OMOIOrHYecKon
JKUIKOCTU OpraHu3Ma CBsi3aH ¢ 3TUM THUNOM paka. Ilocie mpouenypst 450 cmocod

MPOJIOJIKAETCSA BBIMOJIHEHUEM MPOLEY pbl 456.

B xome mpounenyper 452 y mnaumeHta OepyT oOpasubl ILENeBBIX KJIETOK, KOTOpBIE
JIEMOHCTPHUPYIOT BBIOPAHHYIO T€HHYIO MyTaluio. B mpumepe, mpencrasieHHOM Ha Durypax
8A um 8B, meneBble KIETKM TNPEACTABISIIOT COOOW  KaHLEPOTEeHHBbIE  KJIETKAMHU
COOTBETCTBYIOIErO TUMA PakKa, AEMOHCTPHUPYIOIIHE COOTBETCTBYIOLIYI0 TE€HHYIO MyTAalLHIO.
Takue neneBble KIETKU IMOJYHarOT, HAPUMEpP, MOCPEACTBOM mpouenypsl Ouoncuu. Ilocne

npouenyps! 452 cnocod MPoIOKAETCs BHITIOJTHEHUEM MTPOLeny pbl 458.

B xone mpouenypsl 454 y naruenTta 6epyT oOpasLbl 3A0POBBIX KIETOK, TAKOTO JK€ THIA, YTO

U ILECJICBBIC KIJICTKH. Takme 3A0POBBIC KIICTKU TAaKXKE MOTYT OBITD MOJIYUCHBI, HaIIpUMEP,
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nocpeacTeoM mponenypbl Ouoncuu. Ilocme mnpouenypsl 454 crnocod MPOIOITKAETCS

BBITIOJTHEHUEM TpoLieaypbl 458.

B xone mpoueaypsl 456 nonyuaroT aaHHble 0 BbieneHusx VOC no meHblell Mepe OIHOro
U3 TEPEYUCIEHHOro: O00pa3loB BBIABIXAEMOrO0 BO3AyXa M 00pas3LoB OHOJOrMYECKOH
skuakoctu opranusma. Co cebuikoit Ha Durypy 1, aHamusupyromee ycrpoiicteo 102
MOJIy4aeT JOaHHbIE O BBbIAEIEHUSX [0 MEHbIIEH Mepe OJHOr0 W3 MEePEYUCIIEHHOrO!
BBIJIIXa€MOT'0 BO3AyXa U OMOJIOTMYECKUX KUAKOCTeW opraHusma. Ilocie mponenypsr 456

CHOCO0 MPOAOIKAETCS BBIMOIHEHUEM MPOLIeyphl 468.

B xone npouenyps! 458 B 00pa3max KJIETOK KYJbTHBHPYIOT LEJIEBble M 3[JOPOBbIE KIETKH.

ITocne mpoueaypet 458 cocod MpoaoKaeTCs BBIMOJTHEHHEM Tporeay pbl 460.

B xone mpouenypst 460 omnpenenstoT Fr€HOMHYKO MOCJIENOBATEIbHOCTb KYJBTUBUPOBAHHBIX
LIEJIEBBIX KJIETOK M 3IOPOBBIX KJIETOK. 3aTeM MOJIEKYJSIPHYI Kiaccudukammo oOpas3nos
KJIETOK BepUPHULMPYIOT B COOTBETCTBUH C U3BECTHBIMH ME€HHBIMH MyTalUsiMH. [10CKONBKY B
LEeJOM KiacCH(UKALMS TeHEeTHYECKOW MYyTaldd LEJIEeBbIX KIETOK MalleHTa HM3BECTHA 0
TOTO, KaK MPOU3BOAMTCS OTOOP LIENEBBIX KJIETOK, 3Ta KiacCU(HKaims TOJKHA ObITh JIUIIb
BepudurpoBana. Hampumep, B  HacTosimmee Bpemsi  cyinectByer Oomee 315
COOTBETCTBYIOIIMX MyTalMi. JTa TpoLEaypa TaKXKe Ha3bIBAETCS  MOJIEKYJISIPHOU
knaccudukanueii. ITocie mpouenypsr 460 crnocod MPOIOIKAETCS BHIMOJHEHUEM TPOLIETY Pl
462.

B xone npouenypst 462 nony4daroT nanabie 0 BeiaeneHUsIX VOC, KOTOpbIe OTHOCSATCS KakK K
LIEJIEBBIM KJIETKaM, TaK U K 3710pOoBbIM KiieTkaM. Co cchuikoil Ha @urypy 1, aHanusupyroliee
ycTporiicTBo 102 nmosyyaet NaHHbIE O BBIACICHUSAX, KOTOPBIE OTHOCSTCA KaK K LIEJIEBbIM, TaK U
K 370poBbIM kyeTkam. Ilocie mpouenypbl 462 cnocod NPOAOIKAETCS BBIOJHEHUEM

npoueaypsi 464.

B xone npouenyps! 464, nocpeacTBOM CpaBHMBaHUs JaHHBIX O BblaeneHusx VOC KkynbTyp
LIEJIEBBIX KJIETOK C JaHHbIMH O BbiesneHusix VOC KyJbTyp 30POBBIX KJIETOK, ONPEIENSIOT
VOC-npoduip 11eneBbIX KJIETOK, COOTBETCTBYIOIIUI BHIOPAHHON reHHON MyTauuu (M, TAKUM
o0pa3oMm, cooTBeTcTByromeMy Tumy paka) U VOC-npodunb 300pOBBIX — KIIETOK,

COOTBETCTBYIOIIUN 370poBbIM kieTkaM. Co cceuikoit Ha @urypy 1, mnocpenctsom

2

CpaBHHMBAaHUA MHOAHHBIX O BbIACJICHUAX vOC KYJbTYP LCJICBbIX KIJIETOK W OAdHHBIX O

BeieneHsix VOC KyJnbTyp 3I0pPOBBIX KJETOK, mpoueccop 106 cosmaer VOC-npodumb
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neneBbix kjaetok u VOC-npodunp 3mopoBeix kieTok. Ilocie mpouemypsr 464 crmocod

MPOJIOJIKAETCS BBIOJHEHUEM MPOLEY PbI 466.

B xone npouenypsl 466, mocpeaCcTBOM NMPOrHO3UpOBaHMs ypoBHeN koHueHTpauuun VOC B
BBIJIBIXa€MOM BO3yX€ M B OHMOJIOTHYECKUX JKUAKOCTSX OpraHu3Ma ¢ ucrojpzoBanneM VOC-
npo s LeNeBbIX KIETOK OonpenesstoT nporaodupyemsiii VOC-nipodunb nenaeBbx KIETOK, a
TakXKe, TOCPEACTBOM IPOTHO3UPOBaHUs ypoBHeH koHueHTpaiun VOC B BBIABIXa€MOM
BO3AyXe U B OHMOJOTMYECKUX SKUIKOCTSIX Opranm3ma ¢ ucnosb3oBanueMm VOC-npodus
3I0POBBIX KJIETOK, ONpenessitoT mporao3upyembiii VOC-nipod b 310pOBBIX KJIETOK. Y pPOBHU
koHreHTpauu VOC nporHo3upyroT ¢ HCIOIb30BaHHeM AU(PY3UOHHON MOIENH, TAKOW Kak
ypasaenne QPapxu wiu momuduuupoBaHHas Monenb Papxu, KOTopele oba moAPOOHO
onucanbl Hke. ITockonmpky VOC-npoduib HeneBbIX KIETOK CBSi3aH C BbIOPAHHOIH I'€HHON
myTauuei, nporuosupyemsiii VOC-npoduib 1eneBbIX KJIETOK TaKXKe CBsI3aH C TOH JKe
renHoi myTtauueit. Co ccpuikoi Ha @urypy 1, ¢ ucnonszoBanueM VOC-nipoduiisi meneBbx
kierok 1 VOC-npoduiast 310poBbIX KIIETOK, mporeccop 106 ompenensier MpOrHO3HPYeEMBbIit
VOC-npodunp neneBbIx Ki1eTOK u mnporHozupyembii VOC-npoduib 3Z0pOBBIX KIJIETOK.

[Mocne npoueny pbl 466 cocod MPOAOCIKAETCS BBIMOJHEHHEM MPOLeaypol 468.

B xome mpouenypsl 468, ¢ ucnoas3oBaHueM mnporrHozupyemoro VOC-mpoduiist meaeBbx
KJIEeTOK, mporuozupyemoro VOC-npodusisi 310pOBBIX KIETOK M AaHHBIX O BbineneHusix VOC
U3 BBIIBIXAEMOTO BO3IyXa U OWMOJIOTMYECKHX JKUAKOCTEH OpraHu3Ma IOJIy4aroT
JuHaMuueckuit HuddeperunanbHbIi VOC-npodusb. JtoT JluHaMu4ecKuit
Huddepenunansupiii VOC-ipoduiie monydarT NOCPEACTBOM MUHUMHU3ALIH OITHOOK MEKIY
nporHo3upyeMbiM VOC-npoduieM LeneBbIX KJIETOK U JaHHbIMU O BbigeneHusix VOC u3
00pa3IOB BBIABIXAEMOTO BO3AyxXa M O0pa3LoOB OHOJOTHYECKUX JKUIKOCTEH OpraHu3Ma.
IMockonpky nporrHozupyembiii VOC-npoduib HeneBbIX KIETOK CBSI3aH ¢ COOTBETCTBYFOLIUMHU
reHHbIMu MyTauusimu, unamudeckuii uddepennmaneusiii VOC-pod e Takke CBsi3aH €
stoii reHHou wmyTtanued. Co cceuikoii Ha DPurypy 1, mpoueccop 106 ompenenser
Hunamuueckuii  Juddepenunanpapiii. VOC-npoduns. ITocne npouenypsr 468 cmocod

MPOJIOJIKAETCS BBIMOJIHEHUEM npouenypol 470.

B xone npouenyper 470 Junamuueckue uddepenimansasie VOC-ipoduinm COXpaHsoT B
0aze manubix. Co ccpuikoit Ha @urypy 1, mpoueccop 106 coxpanser VOC-nipoduu B Oaze

naHHbIX 104,
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VOC-npodpumn MoryT ObITH HCHONB30BaHBbl 1Jsi onpeneneHus 3(QQPeKTHBHOCTH JeYeHUS
otaenpHOro mauueHta. OnHako i onpeneneHus: 3(Q(EKTUBHOCTH JIeYeHUsT HEOOXOIMMO
OTIPENENIUTD BIHMSIHUE CXEMBbI JISUeHHs (HAlpUMep, XUMHOTEPAINH, PAAUALIHOHHON TEPaInm),
KOTOpasi BBI3BIBAIOT MaccoByro rudens kietok (MCD), na VOC, BelensieMble MallEeHTOM.
OTO BIMAHUE OMPEAEISIIOT MocpencTsoM MHAyuupoBaHuss MCD B KyJNbType KIETOK TaKHM
oOpazom, kotopslii He coznaeT VOC-apredakTsl (HapuMep, UCTIONb3Y I METOABI MTHOBEHHON
3aMopo3ku miu Meronsl UV cBeTa) M yCTAaHOBJICHHEM B3aUMOCBSI3M MEXKIY BBIIENECHUSIMHU
VOC #u cOOTBETCTBYIOIIMMHU IIENIEBBIMU KJIETKAMHU Y OTAEIBHOIO TMALMEHTa, 0 U IOCie
MCD. Paccmorpum tenepp Q@urypel 9A u 9B, koTOpble SBIAIOTCA CXEMAaTHYECKUMU
WUIIOCTPALUAMHA ~ CIIoco0a  yCTaHOBJEHWs  B3amMOCBs3M  Bbimenennit  VOC ¢
COOTBETCTBYIOLIUMH LIEJIEBbIMU KJIETKaMU (HampuMmep, KaHLEPOreHHbIMH KJIETKaMH), 10 U
nocie MCD, y oTnenpHOro mnamueHTa, KOTOPbII NPUMEHSIOT B COOTBETCTBUM C

AOTIOJIHUTEJIbHBIM BAPpHUAHTOM OCY IIECTBJICHUSA PACKPBIBAEMOI'0 TEXHUYCCKOTO PECIICHUA.

B xone npouenypst S00, nist BBIOpaHHOM LIeJIEBON KJIETKH W/WIH T€HHON MyTalliH KJIETKH, Y
nanueHta OepyT MO MeHbLIeH Mepe OJHO W3 IEePedHCIIEHHOro: 00pasiibl BBIABIXAEMOIO
BO3yXa M OOpasLbl OMOJNIOTHYECKOH KMOKOCTH OpraHu3Ma (Hampumep, KpOBb, MOYa WU
NOT). AHAJOTHYHO, KaK OMHCAHO BBIIIE, THM LEJEBOW KJIETKH W TeHETUYeCKas MyTallus,
BBI3BIBAIOIIAS MATOJOTMYECKOE COCTOSTHHE, U3BECTHBI IO TOTO, KaK OyayT B3siThl 0Opas3LibL
BasTeiii oOpaser BbABIXa€MOrO BO3AyXa M oOpaszer] OHMOJOrH4ecKOr JKUAKOCTH OpraHH3Ma
CBSI3aH C 3THM THUIOM LejeBoil kjierku. [locnme mpouenyper 500 cmoco® mpomonkaercs

BBITIOJTHEHUEM TTpoLieaypbl S06.

B xone npouenypsrr 502 miist kaxkI0ro BEIOPAHHOTO THITA LEJEBOH KJIETKH y MAaLUeHTa OepyT
o0pasubl LENEeBBbIX KIETOK. THIBI THUIIOB LENEBBIX KJIETOK MOTYT MPENCTaBJIATh COOOH
LIeJIEBbIC KJIETKH, AEMOHCTPHPYIOINHME BBIOPAHHYI) T€HHYI MYTALMI WIH BbI3bIBAS
narojoruueckoe cocrossiHue. B npumepe, npeacrasneHHoM Ha Purypax 9A u 9B, uenesbie
KJIETKH TIPEACTABIIIOT COOOI KaHIEPOTeHHbIE KJIETKAMU COOTBETCTBYIOINEIO THIA paKa,
JAEMOHCTPUPYIOILINE COOTBETCTBYIOINYIO TEHHYIO MyTauur. TeM He MeHee, Crocoo,
onucanHblii Ha Purypax 9A u 9B, MoxeT ObITh NMPUMEHEH K JIOOBIM LENEBBIM KJIETKAM.
Takue neneBble KIETKU IMOJYHarOT, HAPUMEpP, MOCPEACTBOM mpouenypsl Ouoncuu. Ilocne

npouenypst S02 crnocod MponoIKAETCs BBIOJIHEHUEM Mpotieny pbl S08.

B xone mpouenyps! 504 y naruenta 6epyT oOpasLbl 3A0POBBIX KIETOK, TAKOTO JK€ THIIA, YTO

U ILECJICBBIC KIJICTKH. Taxue 3A0POBBIC KIICTKU TAaKXKE MOTYT OBITH MOJIYUCHBI, HaIpUMEP,
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nocpeacTeoM mponenypbl Ouoncuu. Ilocme mnpouenypsl 504 cmoco® mpomoiKaeTcs

BBITIOJTHEHHEM Tpoueaypbl SO8.

B xone mpoueaypsl 506 nonyuaroT AaHHble 0 BbieneHusx VOC no meHbllell Mepe OIHOro
U3 TEPEYUCIEHHOro: O00pa3loB BBIABIXAEMOrO0 BO3AyXa M 00pas3LoB OHOJOrMYECKOH
sxkuakoctu opranmsma. Co ccpuikoil Ha Durypy 1, aHanusupytrowee yctporiictso 102
MOJIy4aeT JOaHHbIE O BBbIAEIEHUSX [0 MEHbIIEH Mepe OJHOr0 W3 MEePEYUCIIEHHOrO!
BBIJIIXa€MOT'0 BO3AyXa U OMOJIOTMYECKUX >KUAKOCTeH opraHusma. Ilocie mponenypsr 506

CHOCcO0 MPOAOIKAETCS BBIMOIHEHUEM MPOLIeNyphl 528.

B xone npouenyprl 508 omnpeaenstoT reHOMHYI0 NOCJIEAOBATEIbHOCTh LEJIEBBIX KJIETOK U
3I0POBBIX KJIETOK. 3aT€M MeHOMHYIO MOCIIEI0BATEIbHOCTD KJIACCU(PHUIIUPYIOT B COOTBETCTBUU
C W3BECTHbIMH KAHLEPOT€HHbIMH T'€HHBIMU MYyTAlUsIMH BBIODAHHOTO THIIA paka. ITa
npoleaypa TakKe Ha3bIBAETCS MOJEKyJIsipHOH knaccudukammen. Ilociae mpouenypsr 508

crnocod MPOAOIIKAETCS BBIMOJIHEHHEM Tpoueaypbl S10.

B xone mpouenypbl 510 B oOpasuax KJIETOK KyJBTHBHPYIOT LEJIEBbIE U 3JOPOBBIE KIJIETKH.

ITocne npouenypsl 510 ciocod nMpoaosIKaeTcs BbIMOJIHEHHeM nporenyp S12 u 514.

B xone npouenypst 512 nonydaroT nanubie o BeiaeneHus X VOC, KOTOpbIe OTHOCSITCS KakK K
310pPOBBbIM KJIETKaM, Tak U K IeneBbiM kieTkaMm. Co ccpuikoit Ha @urypy 1, aHanusupyroiee
ycTpoiicTBo 102 mosyyaer naHHbIE O BBIIEJICHUSIX, KOTOPbIE OTHOCATCS KaK K 3JI0POBbIM, TaK
U K ueneBbiM kietkam. Ilocie mpouenypbl 512 cnoco® MNPOROIKAETCS BBIMOJHEHHEM

npouenypst 518.

B xome mpouenypsl 514 B KynbTypax LENEBBIX KJIETOK M B KYyJbTypax 3JO0POBBIX KIIETOK
uanyuupyrot MCD. Ilpennoururensno MCD uHAyHHMpYOT TakuM 0Opa3oM, KOTOPBIA He
reHepupyer VOC-aptedakTsl (Hanmpumep, UCIONb3YsI METObl MTHOBEHHOW 3aMOPO3KH WU
meronsl UV cBera). Cnenyer ormeruth, uro MCD WHIYyIMPYIOT B TE€X e KyJbTypax
LIEJIEBbIX KJIETOK U KyJbTypax 3J0POBBIX KJIETOK, KOTOPbBIE HCIONb30BAIU AJIA MOJY4YECHHUs
nanHbix 0 BbimeNieHUsIx VOC mpen-MCD. Tlocne mpouenypsr 514 cnoco® mpoporkaercs

BBITIOJTHEHUEM TpoLieaypbl S16.

B xonme mpouenyps! 516, mocne TOro, kak B KyJbTypaxX LEJIEBbIX KIETOK U B KyJbTypax
3I0POBBIX KJIeTOK Obuta mHAyuupoaHa MCD, momywaroT maHHblie o BbiaeneHusix VOC,

KOTOPBIC OTHOCATCA K KYyJIBTypaM LEJCBBIX KJIICTOK U JAHHBIC O BBIACJICHUAX VOC, KOTOpPBIC
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OTHOCATCS K KyJIbTypam 3A0poBbIXx KJieTOK. Co ccpuikoit Ha @urypy 1, aHanmsupyroiiee
ycTpoiictBo 102 monydaer naHHble O BbiaeneHusix VOC kak ¢ HCNONb30BAHUEM KYJBTYP
LIEJIEBBIX KJIETOK, TaK U C MCIOJb30BAHUEM KYJBTYD 3A0pOBbIX kKjeTok nmocyie MCD. Ilocne

npouenypst 516 crnocod mpomosKaeTes BBIMOJIHEHUEM mporeny pbl 520.

B xone npouenype! 518 nannbie o BbiieneHusix VOC KyJabTyp LEJ€BBIX KJIETOK CPABHUBAIOT
¢ naHHbIMH O BhieneHmssx VOC kynbTyp 310poBbIX KjIeToK 10 MCD, 4roObl onpenenutsb
pasnuuus Mexxay HUMH. Co ccplikoil Ha @urypy 1, mpoueccop 106 cpaBHUBaeT naHHBIE O
BoieneHusIx VOC KyJnbTyp LENeBBIX KIETOK C JaHHbIMH O BbiaeneHusix VOC kynbTyp
310poBbIX KJeToK 10 MCD, uro0Obl onpenenuts pasnudus Mexay Humu. Ilocie npouenypsr

518 crocob nponmosKaeTcst BBIMOJIHEHUEM mporenyp 522 u 524.

B xone npouenypsl 520 gannsle o BbiaeneHussx VOC KyabTyp LeIeBON KJIETKH CPAaBHUBAKOT
¢ nanHbiMH O BbiaeneHusXx VOC kynbTyp 340poBbIX KieTok nocie MCD, 4ytoOsl onpenenutsb
pasnuuusa Mexay Humu. Co ccbuikoit Ha @urypy 1, nmpoueccop 106 cpaBHHMBaeT JaHHbBIE O
BpienieHNsIx VOC KyJbTyp LeNeBbIX KJIETOK C JaHHbIMH O BbifeneHusx VOC kynbTyp
300poBBIX KieTok mnocine MCD, uroOel ompenenutb pasnuuust Mexnay Humu. Ilocie

npouenypst 520 cnocod MpoaoKaeTcst BHIOIHEHUEM npoenyp 522 u 524.

B xone nponenyps! 522, mocpeacTBOM CpaBHUBaHUS NaHHBIX O BbigedeHusx VOC KynbTyp
neneBbix kiaeTok 10 MCD, ¢ nanHbpiMu 0 BbiaeneHussx VOC KyJnbTyp IeNIeBbIX KJIETOK IOCTe
MCD, cozgator VOC-npodune npea-MCD uenesbix kietok u VOC-npoduns nocr-MCD
neneBbix Kietok. Co cceuikoit Ha Durypy 1, mocpencTBoM CpaBHHUBAaHUS MAAaHHBIX O
BeigeneHusIx VOC kynbTyp neneBbix kietok 1o MCD ¢ npanHeiMu o BbieneHusix VOC
KyJbTYp HeJieBbix KieTok nocie MCD, nponeccop 106 cozpaer VOC-npodunb npen-MCD
nesieBblx kietok U VOC-mpopuine moct-MCD nenesbix kierok. Ilocnme mpouemypsr 522

CHOCcO0 MPOAOIKAETCS BBITIOJHEHUEM MPOLIeyphl 526.

B xonme npouenyps! 524, nocpeacTBOM CpaBHMBaHUs JaHHBIX O BblaeneHusx VOC kynbTyp
310poBbIX KieTok 10 MCD, ¢ panHbiMu O BbigeneHusAX VOC KyJnbTyp 310pOBBIX KJIETOK
nocie MCD, cozpator VOC-nipoduns npen-MCD 3n0poBsix kinetok 1 VOC-npoduiis mocT-
MCD 3a0poBeix kieTok. Co ccbuikoil Ha Purypy 1, mocpencTBoM CpaBHUBAaHMS JaHHBIX O
BoiieieHusIx VOC kynbTyp 3A0poBbIX kjeTok 10 MCD ¢ pganneiMu o BblieneHusx VOC

KyJBTY P 300pOBBIX KiieTok mocyie MCD, mpoueccop 106 cozmaer VOC-npoduns npen-MCD
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3nopoBbix Kietok u VOC-npodune moct-MCD 3noposeix kierok. Ilocne mpouenypsr 524

Croco0 MPOAOIDKAETCS BBITTOIHEHUEM MIPOLIENyPhI 526.

B xone npouenypsr 526 onpenensitor nporaosupyemeiii VOC-nipoduis npen-MCD neneBbix
kietok, nporao3upyembiii VOC-npoduie moct-MCD neneBbIX KJIETOK, MPOTHO3UPY EMBbI
VOC-npopuns npen-MCD 310poBeIX KiteTok 1 nporaosupyemsiii VOC-npodue noct-MCD
3nopoBbix kietok. IIpornosupyembrii VOC-mpodwie mpen-MCD neneBbIX KIETOK U
nporHozupyembiii VOC-npopune moct-MCD 1ieneBbIX KJIETOK ONPEnessiioT MOCPEICTBOM
NPOTHO3UPOBaHUsl ypoBHeN KkoHueHTpauun VOC B BbABIXa€MOM BO3AyXe U B
OMONIOTMYECKUX JKUAKOCTSX oOpranusmMa ¢ wucnonszoBanueM VOC-npoduns npen-MCD
neneBblx Ki1eTok U VOC-npodumnst moct-MCD nenesbix kierok. IIporHosupyemenii VOC-
npodpune npen-MCD 3m0poBbix kietok u mporHosupyembiii VOC-npodune mocr-MCD
30POBBIX KJIETOK OINPEAENAIOT MOCPEACTBOM MPOTHO3UPOBAHUS YPOBHEHM KOHLEHTPALUU
VOC B BBIIBIXa€MOM BO3JyX€ U B OMOJIOTMYECKUX JKUIKOCTSIX OPTaHU3Ma C HCIIOJIb30BAHHEM
VOC-npopunss npen-MCD 3poposbix kietok U VOC-mpoduns noct-MCD  310poBbIx
Ki1eTok. YpoBHH KoHueHTparmu VOC mporHo3upyroT ¢ ucnoiab3oBaHueM Iuddy3noHHON
MOZeNH, TakoH Kak ypaBHeHne Papxu mimm mMoaupunupoBaHHAs Monenb Papxu, KOTOpbIE
oba noapobHo ommcanbl Huke. ITockonbky VOC-npoduib mpen-MCD 1eneBbiX KJIETOK H
VOC-npodpune moct-MCD  neseBbIX KJIETOK CBsi3aHbl C BBIOPAHHOW T'€HHOW MyTaLlUeH,
nporuHozupyembiii VOC-nipodmb npen-MCD neneBbix kiieTok u nporHosupyemsiii VOC-
npodme moct-MCD 1eneBbIX KIETOK TaKKe CBSI3aHbl C TOH ke reHHod mytaumed. Co
ccpuikoi Ha @urypy 1, npoueccop 106 onpeaenseT NpOrHO3Upy €Mble YPOBHU KOHLIEHTPALINH
VOC B BbIIbIXa€MOM BO3JlyX€ U B OMOJIOTHUECKUX JKUAKOCTSIX OPraHU3Ma C UCIIOJIb30BAaHHEM
VOC-npodpuns npen-MCD uenesbix kinerok, VOC-npoduisi moct-MCD 1ienieBbIX KIIETOK,
VOC-npopuns mnpen-MCD 3nopoBeix kierok u VOC-mpodunss moct-MCD  310poBbIxX

kJetok. [Tocne mpouenypst 526, crnocod NpoaosKaeTesi BBITOJHEHHUEM TPOLey pbl 528.

B xone mpouenypsr 528, ¢ ucnonb3oBanreM nporaosupyemoro VOC-npodunst mpen-MCD
LEeNeBbIX  KJIeTOK, mnporHosupyemoro VOC-npoduns moct-MCD  meneBbIX — KIETOK,
nporHozupyemoro VOC-npodmnsa npea-MCD 310poBbIX KJIeTOK, nporHosupyemoro VOC-
npodunst moct-MCD 310pOBBIX KJIETOK U JAaHHBIX O BblaeneHHsXx VOC BbIIbIXaeMOro
BO3lyXa W  OHOJOTMYECKHX JKUAKOCTEH  oOpraHu3ma, MoiydaroT JlMHaMu4eckui
Huddepenunansupiii. VOC-mipodpuns. Iror Aunammueckuit [udpdepenunansueii VOC-
npo( b MONYYArOT MOCPEICTBOM MHUHHMH3ALUH OIIHOOK MeXxay nporao3upyemsiMm VOC-

npodpmiem npen-MCD neneBbix kietok, VOC-mpodunem nmoct-MCD 1eneBbiX KIETOK U
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naHHbIX 0 BbieneHusIXx VOC 00pas3loB BBIABIXaEMOTO BO3AYX M 00pa3LOB OHOJOTHYECKUX
xuakocrel opranmsma. Ilockonbky nporrosupyemsiii VOC-npodune npen-MCD neneBbix
kietok 1 VOC-mpoduns moct-MCD  meneBbIX KIETOK CBSI3aHBI C COOTBETCTBYOLIMMH
reHHpIMu MyTauusamu, unamudeckuii luddepennmaneusiii VOC-npod e Takke CBsi3aH €
5TuMu reHHbIMU MyTarusmMu. Co ccbuikoit Ha @urypy 1, mpoueccop 106 ompenensier
Hunammueckuii  [uddepenunanpaniii. VOC-npoduns. Ilocne mpouemypsr 528 cmocod

MPOAOJIKAETCS BBINOJIHEHUEM npouenypst 530.

B xone npouenypsr! 530 Junamuueckue duddepenimansasie VOC-ipodunm COXpaHsOT B
0aze mannHbx. Co cceutkoii Ha @urypy 1, mpoueccop 106 coxpansier JuHamudeckuii

Hudpdepenunansueiii VOC-npoduns B 6ase nanubix 104.

Paccmorpum  Temeppr @urypsr 10A, 10B u 10C, xoTopble NpEnCTaBISIIOT COOOH
CXEMAaTHYECKYI0 MJUTIOCTPALMIO CIIoco0a ONpeneseHusl HHAWBHIY AIbHOTO PE3UCTEHTHOrO K
aedennto  VOC-npodwinst wHAMBHAyyMa Ui BBIOPAHHOH CX€MBbl JIEYEHHUS, KOTOPBIH
NPUMEHSAIOT B COOTBETCTBUM C €I€ OJHUM BapUaHTOM OCYILECTBJECHHSI PACKPBIBAEMOIO
TEXHUYECKOro pemeHus. B xoxe mpouenyps! 550 A OTAEIBHOrO 4€JIOBEKA ONPEACISIIOT
VHIVBHAYAJIbHBIA Pe3UCTeHTHBbIH K JedeHno VOC-npoduib, Hanmpumep, B COOTBETCTBHU CO
CHocOOOM, OMUCAHHBIM B JaHHOM JOKyMEHTe HIke B codetaHnu ¢ @urypamu 13A, 13B,

13C, 13D u 13E. ITocne npoueayps! 550 crnocod mpomoyiKaeTcsi BBIMOJHEHHEM MPOLIEAY PhI
552.

B xone nmpouenypsl 552 KyJbTHUBUPYIOT LIEJEBbIE KJIETKH OTAEJIBHOTO 4YeJIOBEKa, KOTOPbIE

OyayT nponedensl. [Tocae npouenypbl 552 crocod MpomOIKAETCS BBIMOJTHEHHEM MPOLIETY Pbl
554.

B xopme mpouenypel 554 monydaroT nanabie 0 BbiAeneHusix VOC, KOTOpbIE OTHOCSTCS K
KyJbTypaM ILeNeBbIx KjaeTok no JyedeHus. Co ccbuikoil Ha Durypy 1, aHanmsupyroiee
ycTtpoiictBo 102 mosydaer nanHble 0 BbiaeneHusix VOC, KOTOpble OTHOCATCS K KyJbTYpPbl
LIeJIEBBIX KJIETOK A0 JieueHus. [locne mporenypsl 554 cnocod mpomoiKaeTcs BhITOJTHEHUEM

npouenypst 556 u npoueaypsl 570.

B xone npouenyps! 556 o MeHblel Mepe OHY BHIOPAHHYIO CXEMY JICUEHHs] HA3HAYAIOT IS
KYJIBTYp LieNIeBbIX KiIeToK. Korna BbIOpaHHas cxema JISYSHUS] WIIA CXEMBbI JICUEHUS BKIFOUAOT
B cebs Oomee OHOro Impemnapara WWIM TEPamuy, 3TH BBIOPAHHBIE CXEMBbI JICYCHUS

NPUMEHSIFOTCS OTIENBHO U COMPSDKEHBI C Pa3IMYHBIMU HAOOPaMU COOTBETCTBYIOLIUX KYJIBTYP
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1eNieBbIX KIeToK. [locne mpoueaypel 556 crnocod MpomoIKaeTcsl BBITOJTHEHHEM MPOLIETY Pbl

558 u mpoueaypsi 562.

B xone npouenypst 558, mocne Toro, Kak 1o MeHbIIeH Mepe OJJHa BBIOpaHHAsI CXeMa JICUSHHS
Obula PUMEHEHA K KyJbTypaM ILENeBbIX KIETOK, MOJy4arT AaHHble O BeieneHHsx VOC
KyJbTyp uLeneBbix kjaeTok. Co ccpuikoi Ha @urypy 1, mocie Mo MeHbIIel Mepe OmHOU
BBIODAaHHOW CXeMbl JIEUEHUs, aHaJu3upyomee ycrpoicTtBo 102 monyuyaeT paHHBIE O
BoieeHnsix VOC kynbTyp neneBbix kietok. [locne mpouenypsl 558 crocod mpomomkaercs

BBITNIOJIHEHUEM NTPOLeaAyprl 559 u mpouenypsl S68.

B xone npouenyps! 559, nocpeacTsoM CpaBHMBaHUs JaHHBIX O BblaenaeHUsAX VOC KynbTyp
LIEJIEBBIX KJIETOK A0 JieueHHUs ¢ JaHHbIMU O BblaeleHHAX VOC KyJNbTyp LEeNeBbIX KIIETOK
NOCJIe JIeUEHUs, KAKAOW U3 MO MEHbIIEH Mepe ONHOM CXEMbl JIeUEHUs], OTAEIbHO, CO3AAI0T
VOC-npodune neneBbix kierok o jedeHus u VOC-npopunb neneBbIX KIETOK MOCHe
neuenus. Co ccbuikoit Ha Purypy 1, mMoCpeacTBOM CpPaBHUBAHUS JaHHBIX O BBIIEJICHUSIX
VOC kynbTyp LeNeBbIX KJIETOK IO JiedeHHsl C JaHHbIMH O BbigeneHusix VOC KkynbTyp
LIEJIEBBIX KJIETOK moce jedenusi, npoueccop 106 cozmaet VOC-mpoduiib LeneBbIX KIETOK A0
neuennst 1 VOC-npoduib LeneBbIX KIETOK mocie jedeHus. [locne mpouenypsl 559 crnocob

MIPOAOJIKAETCS BBITTOJIHEHUEM IpoLeaypbl S60.

B xonme mpouenypst 560, mocpenctsom cpaBHuBaHusg VOC-poduist HeneBblX KJIETOK 0
nedeHuss n VOC-mpodunst LeneBbIX KJIETOK II0CHE JIEYEeHUs, KOTOPbIE CPaBHHUBAIOT C
COXPaHEHHBIMH TPOTHO3UPYEMBIMU KOMIUIEKCHBIMU pEe3UCTEeHTHbIMU K JsedeHnro VOC-
npodusiMu (HanpuMep, TAKUMH NPOQUISIME, KaK T€, KOTOPbIE ONMPENEeNsIIOT B COOTBETCTBUU
C ONMCaHHBIM BbIIIE B coueTaHuu ¢ @urypamu 7A u 7B cnocoOom), MAEHTUPHUIHUPYIOT
pesucteHTHble K JedeHnto MyTtaimu. Co ccpuikod Ha Q@urypy 1, ama Toro 4ToOBI
UIeHTH(GULNPOBATh PE3UCTEHTHBIE K JICYCHHI0 MyTanmu, nponecc 106 cpasrHuaer VOC-
npoe 1eneBpIX KIEeTOK 10 JiedeHust 1 VOC-npoduiib 1eNneBbIX KIETOK MOCHe JICYSHHS C
COXPAaHEHHBIMH IPOTHO3UPYEMBIMU KOMIUIEKCHBIMU pE3UCTEHTHBIMU K JsedeHntro VOC-

npodmisimu. [Tocie nporenypst S60 ¢cnmocod MpoaoIKaeTCsl BBIMOJTHEHHEM MIPOLEAypbl S62.

B xone nponenyper 562 neneBble KJIETKH, KOTOpPbIe ObUTH MACHTU(UIIMPOBAHBI KaK TaKHUE,
KOTOpbIE CO3JAI0T PE3UCTEHTHYK K JIEYEHUIO MyTauuiro, C coorsercTByromuM VOC-
npopuneM LeNeBbIX KIETOK IOCe JIeUeHMs, U TaKue, KOTOpble He OTOOpakarTcs B

COXPAHEHHBbIX MPOTHO3HBIX KOMIUIEKCHBIX PE3UCTEHTHBIX K JedeHnro VOC-npoduisx,
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KYJbTUBUPYKOT OTACIBbHO [Jisd TMOJYYCHHUA HOBBIX KYJbTYP MLCJICBbIX KICTOK. Ilocne

npouenypsl 562 ¢rnocod MPOIOIKAETCS BBITOJIHEHUEM MPOIIeTy Pbl S60.

B xonme mpouenyps! 564, nis KyJbTUBUPOBAHHBIX OTAENBHO LEJIEBBIX KIETOK, KOTOPBIE
OEMOHCTPHUPYIOT  PE3UCTEHTHYIO K  JICUEHUI0 MyTauuio (T.e, KOTOpble  ObUIH
UIeHTH(GULMPOBaHbl B KyJbTypax, HO He ObumM mueHTuuuuposaHsl Toraa, korma VOC-
npo b 1eNIeBBIX KJIETOK MOCe JieueHus! ObUT CPAaBHEH C COXPAHEHHBIM MPOTHO3UPYEMBIM
KOMITJIEKCHBIM ~ PE3UCTEHTHbIM K JedeHmo VOC-mpodunem), ompeneneHa TIe€HOMHas
NOCJIEZIOBATEIbHOCTb M BBINOJHEHA  MOJEKyJsipHas  HaeHTH(UKauus,  4YTOOBI
UIeHTUPUIMPOBAaTh M KJIACCU(PHUUMPOBATh PE3UCTEHTHYIO K JiedeHuro mytauuio. [locne

npouenypsl 564 crnocod MpoIOIBKAETCs BBITOJIHEHUEM MPOLIeNy pbl S60.

B xone mpouenypel 566 nonyyaroT naHHble O BbaeNeHUsAX VOC HOBBIX KyJBTYp LEJNEBBIX
kierok. Co ccpuikoit Ha @urypy 1, aHanusupyromee ycrpolictso 102 mosydaer maHHbIE O
BoiieneHnsix  VOC HOBBIX KyJbTyp LeneBbIXx kierok. Ilocme mpouemypbl 566 cmocob

MPOAOJKAETCS BBIMOJIHEHUEM ITPOLEAY pbl S68.

B xone nponenypsl 568, mocpeacTBOM CpaBHMBaHUS NaHHBIX O BbinedeHusx VOC KynbTyp
LIEJIEBBIX KJIETOK JI0 JIEYEHHsI C HOBBIMU JaHHbIMH O BbIeneHusx VOC KynbTyp LeneBbIX
KJIETOK TIOCJIe JieueHust, onpenessitoT HoBbl VOC-npoduitb HeneBbIX KIETOK MOCE JEYESHHUS.
Co ccpukoit Ha @urypy 1, mocpeacTBoM cpaBHUBaHUs AaHHBIX O BbaeneHUsIX VOC KynbTyp
LIEJIEBBIX KJIETOK JI0 JIEYeHMs] C HOBBIMU JaHHBIMH O BbIfeneHusx VOC KynbTyp LeneBbIX
KJIETOK moctie yiedenHus, mpoueccop 106 onpenensier HoBbiii VOC-npoduib 1eIeBbIX KIETOK

nocie yedenus. [Tocne mpouenypsl 568 cnocod MpOAOKAEeTCs BBIIOJHEHHEM MPOLIETY Pb

570.

B xone mpouenypel 570, mocpencTBOM CpaBHMBaHUSL HaHHbIX O BbyaeneHusix VOC,
MOJIYYeHHBIX OT KYJIBTYpP LEJEeBbIX KJIETOK 10 jeueHus, ¢ VOC-npoduiaeM LeneBbIX KIETOK
no nedenusi, ¢ VOC-npoduiieM 1esieBbIX KJIETOK MOCHE JIEYSHHUs (T.€., KOTOPBIE OTHOCSTCS K
PE3UCTEHTHOH K JIEYCHUI0 MyTalWH, HWACHTH(QHUUUPOBAHHOH C  HCIOJB30BAHHEM
COXPAHEHHBIX MPOTHO3UPYEMBIX KOMIUIEKCHBIX PE3UCTEHTHBIX K JeueHnto VOC-npoduneii),
¢ HoBbIM VOC-mpoduneM neneBbIX KIETOK MOcie JeueHHs (T.€., KOTOPbIE OTHOCATCS K
MyTald, HWACHTU(PHUIUPOBAHHOW C HCIOJBb30BAHHEM TI'€HHOTO CEKBEHHPOBAHUS U
MOJIEKYJISIPHOW HAeHTU(UKAUMN) U ¢ AaHHBIMH O BbinedeHusix VOC, monydeHHBIMH OT

HOBBIX KYJIBTYP HEJEBBIX KIICTOK (T.e., KOTOPBIC OTHOCATCA K LCJICBbIM KJIIETKaM, KOTOPBIC
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CO3JJAIOT PE3UCTEHTHOCTh K JICYEHMIO), OIPENENSIOT KOMIUIEKCHBIH HHIUBUAY AJIbHBINA
pesucrentHbii Kk JsedeHnto VOC-mpoguns. Co ccpuikoii Ha @urypy 1, mocpencrsom
CpaBHMBaHMs MaHHBIX O BbiaedeHHsx VOC, MonyudeHHBIX OT KyJbTyp LENEBbIX KIETOK 0
neuenns, ¢ VOC-npodunem neneBplx kietok no jedeHus, ¢ VOC-mpoduiem nenaeBbx
KJIETOK mocyie jiedeHus, ¢ HOBbIM VOC-mpoduneM meneBbIX KIETOK MOCHe JIEYEHUS U C
naHHbIMH O BbieneHusX VOC, mNogyuyeHHbIMH OT HOBBIX KYyJbTYp LE€JEBbIX KIIETOK,
npoueccop 106 ompeaensier KOMIUIEKCHBI WHAWBUAYAJbHBIM PE3UCTEHTHBIN K JICYEHUIO
VOC-npoduns. ITocne nmpouenypsr 570 croco® MpoOAOIIKAETCsl BBITOJHEHHEM MPOLETY Pl

572.

B xone npouenypsl 572, moCpeACTBOM IPOrHO3UpOBaHMs ypoBHeH koHuUeHTpauun VOC B
BBIIBIXaEMOM BO3JyXe W B OHMOJIOTHYECKHX JKUJIKOCTSX OpraHu3Ma C HCIOJIb30BAaHHEM
KOMIUIEKCHOTO MHAMBUAYAJIBHOTO PE3HCTEHTHOro K JjedeHuro VOC-npodus, onpenenstoT
NPOTHO3UPYEMbIH KOMIUIEKCHBIH WHAMBUAYaJbHbI pe3UCTeHTHBIH Kk JsedeHuto VOC-
npo¢unb. YposHu koHueHtpauu VOC nporHo3upyroT ¢ UCToNb30BaHueM Iu(dy3noHHON
MOZIEJH, TaKOH Kak ypaBHeHne Papxu mim mMoanpunupoBaHHas Monenb Papxu, KOTOpbIE
oba moppobHo ommcanbl Hwke. Co ccpuikoii Ha Purypy 1, mpouecc 106 onpenenser
MPOrHO3UPYEMbIH KOMITJIEKCHBIM WHIWBUAYaJbHBIA PE3UCTEHTHBIA K JIEYEHHIO MPOQUIIb.

ITocne mpoueaypsi 572 cnocod MPOAOIKAETCS BBIMOJTHEHHEM MPOLEaypbl S74.

B xome mpouenypwbl 574, mocpeactBoM ucnosibioBanus VOC-npoduiiss MHAUBUAYATBHON
5(p(PEKTUBHOCTH JIeYeHHUsT B KadecTBe (UIbTPa JJIsi MPOTHOZUPYEMOTO KOMIUIEKCHOTO
pesucteHTHOrO K JieueHuto VOC-npoduis, 9ToObl CHU3UTh YPOBEHb apTe(aKkTOB, KOTOPHIE
HE CBsI3aHbl C MyTalWel, NEeMOHCTPUPYIOLIEH PE3UCTEHTHOCTh K JICUEHHIO, OMpPEIEISOT
OUHAMHYECKUI KOMILJIEKCHBIH pe3ucTeHTHhI K jiedeHnro VOC-nmpoduns. Co cchutkol Ha
Qurypy 1, mpoumecc 106 HuCHONB3yeT COXPAaHEHHYK HMHAMBHAYAJIbHYI 3(()EKTHBHOCTH
JeYeHus, 4YTOOBl CHHU3UTh YPOBEHb apTe(akTOB, KOTOpPbIE HE CBSI3aHBI C MyTalHeH,
JEMOHCTPHUPYIOIIEH PEe3UCTEHTHOCTh K JICUEHHIO, B MPOTHO3UPYEMOM KOMILIEKCHOM
pesucteHTHOM K JsedeHnro VOC-mpoduie, u onpenensier AMHAMHYECKUN KOMIUIEKCHBIN
pesucrentHbii Kk sedennto VOC-npoduins. [Tocne npouenypsr 574 cnocod mpopomkaercs

BBITIOJTHEHUEM ITpoLieaAypbl S76.

B xone npouenypbl 576, nTMHAMUYECKUI KOMIUIEKCHBIA UHAWBUY &JIbHBIM PE3UCTEHTHBIN K

neuennto VOC-nipoduns coxpansitoT B 0ase ganHbiX. Co ccbuikoil Ha @urypy 1, mporeccop
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106 coxpanser AMHAMHUYECKUN KOMILJIEKCHBI WHAMBUAYAJIBHBIA PE3UCTEHTHBIA K JICYEHUIO

VOC-npoduns B 6a3e naHabix 104.

Ucnonw3obanue coxpaneHubix VOC-npodunei

OmanMm w3 BapuaHTOB wucnosib3oBaHusi VOC-mipoduneit sBiseTCs OnpeaesieHHe TOro,
SBIIAETCSA JIM 4YEJIOBEK HOCHUTENEM KAHIEPOT€HHON TIeHeTHMYeCKONH MyTaluu, a Takke
JIOTIOJIHUTENBHO OIpENenTh, Kakas KaHLEPOreHHas TeHeTHYecKash MyTalusl aKTUBHA B
yenoBeke. C 5TOH IeNbl0 y dYejioBeKa MPOHM3BOAAT OTOOp JaHHBIX O BbimeneHmsx VOC
BBIJIBIXa€MOI0 BO3AyXa /MM OHOJOTMYECKHX >KHIKOCTeH OpraHusma. OTH JaHHbIE O
BoieneHussx ~ VOC  3areM  CpaBHMBAIOT € COXpaHeHHbIMU  JlMHaMu4eckumu
Hupdepenunansupivu VOC-npodpuisimu (HarpuMep, AuHaMudeckue anggepeHunanbHble
VOC-npodunu, onpeneneHHble B COOTBETCTBUU C CHOCOOOM, OMHMCAHHBIM B COUETAHHU C
Qurypamu 3A, 3B u 3C). Kak yka3aHHO Bbllle, KaXIblH M3 O3THUX COXPAHEHHBIX
Huunamuueckux quddepenumanpapix  VOC-npoduneii  cBsi3aH ¢ COOTBETCTBYIOLIEH
reHeTu4eckon MyTauuei. Korna ycTaHOBIEHO COOTBETCTBUE MEXKY NAHHBIMH O BBIACJICHUSIX
VOC u no mensuieil mMepe omHuUM coxpaHeHHbIM [luHammudeckuMm [luddepeHnnanbHbIM
VOC-npodunem, TakoW MNauueHT WASHTHGUUUPYETCS KaK HOCUTENIb KaHIEPOr€HHOU
reHeTuuecko Mytauuu. Kpome TOro, reHHyr0 MyTalMIO, CBSI3aHHYIO ¢ JlMHAMU4YeCKUM
Hupdepenunansuipiv - VOC-nipodusiem, KOTOpBIE HamiydmuM 00pa3oM COOTBETCTBYET
NOJIy4eHHbIM HaHHbIM O BbiiedeHusAX VOC, uaeHTHPHUUUPYIOT KaK aKTUBHYK T€HHYIO

My TaLIUIO.

VOC-npodunm, xpansimuecs: B 0a3e TaHHBIX, MOTYT OBITh MCIOJIB30BAHBI Ul ONPEACTICHUS
5 (EKTUBHOCTH HA3HAYEHHOTO TMALMEHTy JiedeHus. Takum oOpa3oM, Jdaxe BO Bpems
IUTUTENIBHOTO JIEYeHHUS, KOTOPOE MOXKET BKJIFOYATh B ce0s MHOXKECTBO (a3 (Hampumep,
XUMHUOTEPATIHIO, PATUOTEPAITHIO, JIEKAPCTBA), 3PPEKTUBHOCTD JIEYEHUST MOKHO OMNPEHENIUTh
NIOCPECTBOM TOJYy4YEHHUS JaHHBIX O BbieneHus X VOC U3 BBIIBIXa€MOT0 MAlIMEHTOM BO31yXa
W/ OMOJIOTHUYECKUX JKUAKOCTEH OpraHu3Ma MalHeHTa 10 JICYSHHs, U YCTaHOBIIEHHS TOTO,
kakne u3 Junammuecknx JuddeperumansHbix wnm nporrosupyemeix  VOC-npodunei,
XpaHsIIMUXcss B 0a3e MaHHBIX, COOTBETCTBYET IMOJYYEHHBIM JaHHbIM O BbimeneHusix VOC.
Hanneie o BoiaeneHnssx VOC BbIOpIXaeMOro BO3AyXa W/HIN OWOJIOTHUECKUX JKHIKOCTEH
OpraHu3Ma TakKe IMOJIy4aroT IMOCJe M0 MeHbIIEH Mepe ONHOW BhIOpAaHHOH (a3bl BEIOPAHHON
CXEMBbI JieueHusl (TO €CTh MEXAy IO MEHbIIeH Mepe OIHUM U3 MEePEeYHCIeHHOro: ¢asa

JICUEHUs] WJIN B KOHIE JICYeHUs WIN JI000H nx koMOuHarmwu). st Toro, 4ToObl BBIICHUTH
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3¢ eKTUBHOCTD HA3HAYEHHOTO JIeUueHus], AaHHble O BbaeneHusx VOC, monyuyeHHble mocie
10 MEHbIIEH Mepe OJHOW BBIOpaHHOH (ha3bl BHIOPAHHOW CXEMBI JIEUEHUS] TAKXKe CPABHUBAIOT
Kak ¢ coxpaHeHHbIMH JlnHammueckumu JlndepeHnuanbHpIMU WM TPOTHO3HPYEMbIMU
VOC-npodunsimu, Tak u ¢ JaHHbIME O Bbineneansx VOC, nojy4deHHbIMH 10 jieueHusi. B Tex
ciydasix, Koraa aaHsble o BeiieneHnsax VOC nmony4aroT it Oosee ueM ogHOH (a3bl JeUeHMH,
UX CPaBHHUBAIOT APYT C IPyrom, ¢ AaHHbIMU O BeieneHmsx VOC 1o nedeHus, a Takxke ¢
coxpaHeHHbIMH JInHammueckumu JludpdepenumansHpiMu uinu nporuosupyemsivu VOC-
npodunssmMu. B Tex ciyuasx, Korza yke Ha4ajoCh JieueHHe NanueHTa, 3((eKTHBHOCTD
JIeUEHHsI MOXKET OBITh ONpesieNieHa MOCPEACTBOM NOJIyYeHUs JaHHbIX O BbieneHusx VOC u3
BBIJIBIXa€MOT'0 BO3JyXa W/ WM OMOJOTMYECKUX JKUAKOCTEH OpraHu3Ma MalMeHTa 10 U 1ocie
BbIOpaHHOW (a3bl nedeHuss. st onpeneneHust 3((EKTUBHOCTH JIeYeHMUs JaHHbBIE O
BeieneHusix VOC, mony4yeHHble 10 BBIOpaHHOW (hasbl JieueHHs, CPAaBHUBAIOT C JAHHBIMU O
BoigeneHusix  VOC, TonydeHHbIMH T1Ociie BbIOpaHHOH (a3bl JIEYEHUs, a Takke C
coxpaHeHHbIM [luHamuueckuMm JuddeperumanpabiM - wim  nporHosupyembiM  VOC-

npogunem.

Kpome Toro, kak ykasaHHO Bbliie, npu onpeneneHnu VOC-npodunedi ncnonszyror MCD.
Kak Oynmer AOMOJHUTENBHO MOAPOOHO OIMUCAHO HIDKE, TPU ompeneieHuu 3¢(HeKTHBHOCTH
aeuennss MCD Takke MCTIONB3YIOT TakUM 00pa3oMm, uyToObl He coznaBaTh VOC-apredakThl.
Kak npasuno, VOC, BeigensieMbie 1IeJIeBbIMU KJIETKAMU JI0 U MOCIIE JISYEHUS HITH T1ocie (a3bl
JICYSHHsI, MOTYT OTJIMYATHCSI OT MAIMEHTa K MALUEHTy, OT OJHOTO COCTOSHHS K JIPYroMy, a
TaKXkKe co BpemeHeM, B koropoe Obutn moaydyenol VOC. Hampumep, VOC u ypoBHH
KOHLIEHTPALMH, TMOJyUYeHHbIE Y JKEHIIWHBI BO BPEMsl MEHCTpyaluu, OyAyT OTIMYaThCS OT
VOC wu ypoBHel HX KOHLEHTpAalMM, NOJMy4YEHHbIX, KOTJa y OTOM JKEHIIUHBI HET
MEHCTpyali. B JOMONHUTEIPHOM MpUMEPE MALUEHT MOMKET HAXOIUTBCS MO BIHSTHHEM
APYroro MEAHLUHCKOTO COCTOSIHUSL (TO €CTh MHOTO KPOME€ TOrO, OT KOTOPOTO JIEYHTCS).
Taxum obpazom, VOC, BeiaensieMble [ENEBbIMU KJIETKAMH TAKOTO MAIIMEHTA, a TAK)KE YPOBHU
koHUEHTparuu 3Tux VOC, MOTYT OTJIMYATBCS OT MALMeHTa, KOTOPbIH HE HAXOAWTCS MOJ

BJIUAHUEM APYTroro MEAUIMUHCKOrO COCTOAHUSA.

IMockonpky VOC, BbInemsieMble LENEeBbIMH KIETKAMHU 10 U TOCJIE JISYCHUS], WIN Tocie (a3bl
JICUEHHsI, MOTYT OTJIMYATBHCSI OT MAIMEHTa K MAaLlUEHTy, OT OJHOTO COCTOSHHSA K JIPYroMy, a
TaKXke€ CO BpeMeHeM, B Kkoropoe Obum mnomyudeHsl VOC, nenecooOpasHO MONyYHTH
uH(poOpManuro, Kotopasi OTHOCHTCS K okumaeMbiM BeiieneHusM VOC (t.e., xakue VOC

BBIACTAOTCA W KaKHE HX KOHLIeHTpaLII/II/I) MOCJIC JICUCHUA WM ITOCJIC (1)213]31 HAa3HA4YCHHOI'O
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neuenus. Korma xierkum ymuparoT, WX MeMOpaHa pacnamaercs. Korma wmemOpaHa
pacnamaercsi, To Bbigessitorcss VOC, KOTOpble ObUIM «B JIOBYLIKE» B TpPEAETax KIETKH.
CrnenoBarenbHO, KoTzia 1iesieBas siuelika Oputa 00paboTaHa U ymMepIia, OKUIAETCsI, YTO YPOBHU
koHueHTpauun VOC, koTopsle ObITH «B JIOBYIIKE» B NpeAesiax KJIETKH, BO3pacTyT. Takue
LieJieBble KJIEeTKH pa3pymarT ueaynupys MCD takuMm oOpas3om, 4yTOOBI HE CO31aBaTh B
nenesblx ki1eTkax VOC-apredaktol. M3mepenne yposreli koHueHTparuii VOC, BbIIeIsieMbIX
STUMH Pa3pylIEHHbIMH KJIETKAMHU, NPEAOCTABISET OXHUAAEMbIE DPE3YJbTAThl JICUSHHS IS
KOHKPETHOTO TalUEHTa C COOTBETCTBYIOIIUM I€HOMOM U COCTOSIHHEM 37I0POBbS BO BpPEMs
neuenns. OXugaeTcs, YTO ONTHUMANBHOE JIEUEHHE YHUUYTOXKUT BCE LIENIEBble KIETKH Y
narnenTa. TakuMm oOpasom, 3HaueHusi koHueHtpaumu VOC, ceszanneie ¢ MCD (To ecthb
VOC, xoropble ObuUIM «B JIOBYIIKE» B IIpefenax KIETOK) BO3PACTAlOT, KOTAa JIeUeHHE
s¢pdextuBHo. Takum oOpasom, cpaBHuBasi 3HaueHusi koHueHTpauuun VOC B VOC,
HOJTyYEHHBIX U3 IEeJIEBBIX KJIETOK IOCIe JICYeHUs! WK rocie (as3bl JISUeHHs, CO 3HAUSHUAMHU
xoHuentpaun VOC B VOC, mony4yeHHBIX MOCiE TOro, Kak Obua mHaynupoaHa MCD,
o0ecreuynBaOT WHAMUKALMIO, AOCTHUIJIO JIM JIEYeHHE OKHIAeMbIX Pe3yJbTaToB. B KkadecTse
JONOJIHUTEIbHOH MHAMKAIMU >(PQeKkTuBHOCTH JeyeHus 3HaueHHs KoHueHtpauuun VOC,
CBSI3aHHBIX C LI€JIEBBIMU KJIETKaMH, YMEHbIIaeTcs, koraa jgedenue s¢dexrusno. Kpome Toro,
3HayeHuss KoHueHTpamuu VOC, CBsi3aHHBIE CO 3JOPOBBIMH  KJIETKAMH, OCTAlOTCS
HEM3MEHHBbIMH, Korpa jeueHne ¢ exkruHo. Kpome toro, neyenue sipisiercs 3¢ (GeKTUBHBIM,
KOTIa OTPENENSIFOT OTCYTCTBHE PE3MCTEHTHOCTH K JICUSHHIO WJIHM MOTEHIHANIa MyTalluy, KaK

JOIIOJIHUTEJIBHO HOI[pO6HO OITMCAaHO HUKE.

Paccmotpum  Tenepp @urypy 11, koropas mpenctaBisieT COOOM  CXeMaTHYECKYHO

,
WUTIOCTPALMIO HArPpaMMbl, B 00IeM OOO3HAYEHHYIO CChUIOYHBIM HOMEpOM 580, THIOBBIX
Tpex HabopoB naHHBIX 582, 584 u 586 o BeimeneHusix VOC, CBS3aHHBIX ¢ PAKOM MOJIOYHOMU
JKeJIe3bl KOHKPETHOIO TALMeHTa, B COOTBETCTBUU C JONOJHUTEIBHBIM BapUAHTOM
OCYIIECTBJIEHUSI PACKPBIBAEMOI0 TEXHUYECKOrO pelleHHs. B mpumepe, NPUBENEHHOM Ha
Qurype 11, nannsie 582, 584 u 586 o BbymeneHuwsix VOC oTHOCATCS K KOHKPETHOMY
MAlMeHTy C PakoM MOJIOYHOM >kene3bl. Jlanubie 582 o Beimenenusix VOC omuchIBaroT
BoieieHnst VOC BwiOpanabix VOC 3mopoBeix kierok mocie MCD (to ectb o
HETIOCPEICTBEHHO TMAalMeHTa, JUOO KYJbTYpPbl - KakK JOIMOJHUTEIBHO OOBSICHEHO HIIKE).
Hanneie 584 o BeigeneHusix VOC onuceBaroT Boinenenuss VOC BoidOpanabx VOC nesneBbix

kietok 10 MCD, a nannsie 586 Boinenenniit VOC onmceiBaroT BeigeneHust VOC BbIOpaHHBIX

VOC uenessix knerok nmocie MCD. Kak BugHo Ha @urype 11, VOC, obosnauennoe 100,
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IeMOHCTpPHUpYeT Ooubliee 3HaYeHHE KOHUEHTpauuu B naHHbIX 586 Beimenenunit VOC (t.e.,
nociie MCD), uem 3HaueHUs] KOHIEHTPALUH B JaHHBIX 584 koHUeHTpauuu (T.e., 1o MCD). B
YaCTHOCTH, B THUIIOBOM ciiydae, uzobpaxenHoM Ha @urype 11, VOC, obosznauennoe 100,
npexacrasisier cobol 3-mermiarekcaH. COOTBETCTBEHHO, ONTHMAJBHOE JIEUE€HHE, B CiIydae
paka MOJIOYHOI1 JKeyie3bl KOHKPETHOTO MaIleHTa, K KOTopoMy oTHocuTcs rpaduk 580, Oyner
MOKa3bIBaTh yBEJIWYEHNE 3HAUEHUN KOHLIEHTpAalMM 3-MeTHirekcaHa, a takxke apyrue VOC,
kak nokasaHo Ha Qurype 11. [pyrue VOC, usmepennoie Ha Purype 11, mpeacrasistor
co0oii, Hampumep, 2-3THITEKCAHOJ, S-3TUJI-3-METHJIOKTAaH, aleTOH, 3TaHOJ, STHJIALeTaT,

STUNOEH30J1, N30HOHAH, U30TIPEeH, HOHAHAJ, CTUPOJI, TOJYOJ U YHIEKaH.

Paccmorpum  Temepr @urypy 12 koTopasi TmpencTaBisieT COOOW  CXeMaTHYeCKYHO
WUTIOCTpaluio crocoba omnpeneneHust 3PQPEKTUBHOCTH JIEUEHUs, KOTOPBIH MPUMEHSIIOT B
COOTBETCTBUU C  JIONOJHUTEJIBbHBIM  BAapUAHTOM  OCYILIECTBJIIEHUS  PaCKPbIBAEMOIO

TEXHUYECCKOI'0O PCIICHUA.

B xone mpouenyper 600, 1o Hadaja mo MeHbIneil Mepe OmHOH (pasbl JeueHus], y MalyeHTa
NPOU3BOIAT 3a00p 00pa3sLiOB BBIIBIXAEMOIO BO3AyXa /MM 00pa3sLoB OHONOTHYECKHUX
xuakocrern opranusma. Ilocme mpoueaypsl 600 cnoco0 mNpPOROIKAETCS BBITOJHEHHEM

npouenypst 602.

B xone mpouenypst 602, 1o Havana Mo MeHbIIEH Mepe OmHOH (as3bl JeYeHHs, MOJIYyYaroT
nanabie 0 BbiAesneHusix VOC w3 VOC, BwigenseMbix 0oOpa3liaMy BbIIBIXa€MOI'O BO3AyXa
w/mn obpasuamu Ouosormyeckux skuakoctedl opranmsma. Co ccbutkoit Ha @urypy 1,
aHanusupymomee ycrpoiictBo 102 nomyuaer nanHbele o BbiaeneHusix VOC u3z VOC,
BBIJIEJIIEMBIX  O0paslaMy  BBIIBIXa€MOTO BO3AyXa WHIM oOpasumaMu OHOJOrHMYECKHX
sxunkocredi opranm3ma. Ilocne mpouenypbl 602 crmoco0 MPOAOKAETCS BBITOJHEHUEM

npouenyp 604 u 610.

B xome mpouenmypsl 604, uAeHTUPUUMPYIOT  COXpaHEHHbIH  JuHaMHUYeCcKui
Hupdepenunansupiii VOC-npodunb (Hanpumep, Kak ONMpeaesieHo B coueTaHuu ¢ durypamu
4A-4D, 5A-5C, 6A-6D u 7A-7B), KOTOpBIi COOTBETCTBYET IOJIYYEHHBIM MAaHHBIM O
BeieeHusIx VOC, TeM caMbIM yCTaHaB/IMBasi B3aMMOCBS3b & MAaTOJIOIMYECKOr0 COCTOSIHUSA C
nanHbiMH O BblgeneHuAXx VOC. Tlockonbky HAEHTU(UIMPOBAHHBIA COXPAHEHHBIN
Hunamuueckuii  {uddepennmaneabiii - VOC-npodune  CBA3aH € COOTBETCTBYIOIIUM

NaToJOTUYCCKUM COCTOAHHUEM, MOJJYUCHHBIE NAHHBIC O BBIACICHUAX VOC Ttaxke CBsI3aHBI C
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STHM NaTOJIOTHUECKUM COCTOSIHUEM (HAIpHUMeEpP, COOTBETCTBYIOIIEH KAHIEPOT€HHON T'€HHOU
MyTalied WM MaTOJIOTUYECKUM COCTOSTHHEM, KOTOPOE€ BO3HUKAET BCJIEACTBHUE MATOT€HHBIX
¢dakropoB). Kak mpaBwio, cremyss ONHCAHUIO BBIIE, COXPAaHEHHbIH JlMHAMUYECKUiA
Huddepenunansupiii VOC-npodune cocTouT u3 no menbieit mepe onnoro VOC-mpodus
LIEJIEBBIX KJIETOK W MOXKET JOMOJHHUTENBHO COCTOSATh U3 HEKOTOPOro KOJIMYECTBA
nononauTenbHbIX VOC-nipoduneir. Co cepuikoit Ha @urypy 1 mpoueccop 106 ompenenser
npoduiab, COOTBETCTBYHOMMIA monydeHHbIM -VOC Junamuueckuii  AuddepeHumanpHbiii

.VOCpauubm o BeieneHusix . [Tocne npouenypsl 604 criocod mpoaokaeTcs: BBITOJIHEHUEM

npouenypst 606.

B xone npouenypsl 606, BO BpeMsi W/WiIH TOCTIE 10 MEHbLIEH Mepe OXHOH BhIOpaHHOH (ha3bl
BBIOpPAHHOW CXeMbl JieueHHs, OepyT o0Opasibl BBIABIXAa€MOTO BO3AyXa W/WIH 00pa3ibl
Ouonornveckux skuakocteil opranusma. Ilocnme mpouemypbl 606 croco0 mpomosKaeTcs

BBITIOJIHEHUEM Tponeaypel 608.

B xone npouenypst 608, BO BpeMst W/WIK MOCIE MO MEHbLIEH Mepe OIHOIN BHIOPaHHOM (ha3bl
BBIOPAHHOM CXEMBbI JIEYeHHs], IOy 4aroT naHHble o BbiaeneHusx VOC, uz VOC, BbinessieMbIx
B oOpasuax BbIIBIXaeMOro BO3AyXa W/HIN 00pa3iax OMOJOTHYECKUX KUIKOCTEH OpraHu3Ma.
Co cceutkori Ha @urypy 1, anamusupyromee ycrpoiictBo 102 monydaer AaHHBIE O
BoieneHnsix  VOC u3 VOC, BbimensieMbix 00OpasliaMy  BBIIBIXa€MOTO BO3AyXa W/HMIU
oOpasuaMu OMONIOTMYECKHUX JKHIAKOCTEH opranmsMa mocie JyiedeHus. [locie npouenypsr 608

croco0 MPOAOJKAETCSI BBIMIOIHEHUEM nporenypbi 610.

B xone mpouenypst 610 3¢ peKTUBHOCTD JIeYeHUs] KIACCUPULMPYETCSs, TI0 MEHbIIEH Mepe
NOCPEJCTBOM  OmpenesieHus 3HadeHnid KoHueHTpaund VOC B uaeHTHPHUIUPOBAHHOM
Hunamuueckom Juddepenumansaom VOC-nipodusie, Momy4eHHOM 10 TOrO YKa3aHHOU IO
MEHbIIIeH Mepe OHOW (ha3bl YKA3aHHOW CXEMbI JICUEHUs, CO 3HAYEHUSMU KOHIICHTPAIUH
VOC B wunentudummpoanHoMm Junamuueckom Jluddepennmansaom VOC-mpodure,
NOJYYeHHOM BO BpeMsl M/MJIM TIOCNIEe MPOBENEHHs] MO MeHbIIell Mepe OMHOW (ha3bl CXEMBI
neuenns. Hampumep, xorma 3HaueHus koHueHtpauun VOC B uaeHTHPHUIMPOBAHHOM
HunamuueckoM Tuddepennmaneaom VOC-mpodune BO BpeMs WHWIN TOCHE JICUCHUS
YMEHBIIAOTCA OTHOCHUTENIbHO 3HadeHWd koHueHTpaumd VOC B WAEHTUUIMPOBAHHOM
Huaamrueckom uddepenunamsaom VOC-nipoduie no jedeHus, JedeHHe MOXKET ObITh
KJIacCU(UIIMPOBAHO KakK VyCIEemHoe. B TNpPOTHBHOM ciydae JI€4eHHE MOXKET OBITh

KTacCU(UIIPOBAHO Kak He ycrmemHoe. {1 oOHapy»keHHs TOro, MPOU30LLIA JIH HOBAas
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MyTalysi, AJaHHble O BbiedeHussix VOC, mojydeHHbIe [0 JIEYeHUs, BO BPEeMs H/IIIK IIOCKe
JeueHus, cpaBHHBAaIOT ¢ apyrumu JuHammdecknmu Juddepenumansaeivu - VOC-
npodunsiMy, XpassmuMmucs B 0a3e maHHbIX. Ecam He mpowsomsio HOBOM MyTtauuu (T.€.,
apyrue Junammaeckue {uddepennmansasie VOC-npodunm He Obutn HIEHTH()ULUPOBAHBI B
0aze nmaHHBIX), TOTJA JIEUYEHHE MOXKET cuuTarbes ycneurHsiM. Co ccbutkoil Ha @urypy 1,

npoueccop 106 onpenensier 3pPeKTHBHOCTD JICUSHUS.

Kax yxazanno Bbime, VOC-npodunun MoryT OBITh HCIONB30BAHBI Ui ONpPEAETICHHs
3¢ eKTUBHOCTH JIeYeHUsI HA BBIOPAHHBIX (ha3ax BbIOPAHHON CXEMBI JIEUEHUs] U OOHApY KEeHHE
Pa3BUTHS MyTaLMii, KOTOpbIE MOTYT JieNnaTh JedeHue HeappekruBupM. Hanpumep, stu VOC-
npouu MOTyT OBITH HCIOJIB30BaHbl AJsl onperneneHus 3PQPEeKTUBHOCTH XUMHOTEPAITHH.
bonee Toro, B ciay4ae nedyenus paka, VOC-mpodunau mMoryT ObITh HCHOJIB30OBAHBI IS
OTIpEJIeNIEHUs] TOTO, MyTUPYIOT JIM KJIETKH B APYTrod MOATUIl paka BO BpeMs JIEUEHUs, TEM

CaMbIM Jienasi JieueHne Hed(PeKTUBHBIM.

Paccmotpum Temeps @urypsr 13A-13E, xotopble mpencTaBisitoT cOOOH CXeMaTHYECKYHO
WUTIOCTpAMIo criocoda onpeneneHus: 3pQGEeKTUBHOCTH JIEYEHHsI sl OTAEIBHOIO YeJIOBEKa,
KOTOpBIIl TNPHMEHSIOT B COOTBETCTBUH C €II€ OJHMM BAapUAHTOM OCYILIECTBIICHUS

PaCKpbIBA€MOIo TCXHUYCCKOI'0 pEIICHUA.

B xome mpouenypsl 650, [0 BBIMOJHEHUS BBIOPAHHOW CXEMBI JICYEHMS, y TALUEHTA
NPOM3BOAAT 3a00p MO MEHBLIEH Mepe OIHOTO U3 MEPEYHCICHHOTO: 0Opa3LOB BbIIBIXaEMOTO
BO3yXa U 00pa3loB OUONOrHYECKUX KUAKOCTeH opranu3ma. [Tocne mpouenypsl 650 crnocod

MIPOAOJIKAETCS BBIITOJIHEHUEM NPOLEaypbl 652.

B xozxe mpouenypbl 652, 10 Mo MeHbIIeH Mepe OIHOHW BbIOPaHHOW (ha3bl BEIOPAHHOW CXEMBI
JieueHus, TMONy4aroT AaHHble O BbieneHusx VOC U3 mo MeHblIeH Mepe OIHOTrO U3
NePEYHCICHHOrO: 00pa3IoB BBIIBIXAEMOT0 BO3JyXa U 00Pa3LOB OUOJOTHUECKUX KHIKOCTEH
opranm3ma. Jlanabeie o BbineneHusx VOC o0pa3ioB BhIIBIXaEMOTO BO3AyXa W/WIH 00pa3IoB
OMOJNIOTHYECKHUX JKUAKOCTEH OpraHusMa, MOJYyYEeHHbIE 1O IO MEHbIIeH Mepe OIHOH
BBIOpaHHOW (ha3bl BBIOPAHHON CXEMBI JIEUEHUs], Ha3bIBAIOT JaHHBIMH O BblaeneHmsIXx VOC
naiuedta 10 Jjgedenws. Co ccbuikot Ha @urypy 1, aHanmusupyromiee yctpoiicteo 102
NOJIy4aeT JNaHHBbIE O BBIIEICHUSAX M0 MEHBIIEH Mepe OJHOTrO M3 MEePEUHCIIEHHOro: 00pas3noB
BBIJBIXaEMOTO BO3AyXa U 00pas3noB OMONOrMYecKux KuakocTted opranmsma. [locne

npoueny psl 652, crocod MPoIoIKAETCs BHIIOJHEHUEM Mponenypbl 702,
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B xonme nponenypsl 654 y manueHTta OepyT oOpasipbl meneBbiX KieTok. ITocie mpouenypsl

654, criocob MPoIoIKASTCS BHITOJIHEHUEM MPOoLeaypbl 658.

B xone nponenypsl 656, y nauueHTa 6epyT 0Opasmbl 3M0POBBIX KJIETOK, TAKOTO K€ THUIIA, YTO
u ueneBble kieTku. Ilocie mpomenypsl 656, €moco0 MPONOIDKAETCS BBITOJHEHUEM

npouenypst 658.

B xone npouenyps! 658, ¢ moMOIIBI0 00pa3LoB LEIEBBIX KJIETOK U C MOMOLIBIO 00pas3IoB
3II0OPOBBIX KJIETOK, ITOJIyYarOT IBa HA0Opa KyJbTYpP LIENEBBIX KJIETOK (T.€., KyJIbTYPbI LIEJIEBBIX
KJIETOK «A» M KyJbTYpbI LIENEBbIX KJIETOK «B») m nBa Habopa KyJbTyp 3I0pPOBBIX KIIETOK
(T.€., KyJIbTYPBI 3J0POBBIX KJIETOK K A» U KYJBTYPBI 3J0POBBIX KJIETOK «B»), COOTBETCTBEHHO.
Kaxxnpiii HaOOp BKIIIOYAaEeT MO MeHblLIeH Mepe onHy KyiubTypy. Ilocnme mpouenyper 658,

cnocod MPOOIIKAETCS BBIMOJIHEHUEM MpoLeay pbl 660.

B xone npouenypst 660, noayvaroT gaHHble 0 BbieneHUAX VOC KyJNbTyp LENeBbIX KJIETOK
10 JIEYeHUs], KOTOPbIe OTHOCATCS O0OMM Habopam KyJbTyp LENIEBbIX KJIETOK (T.e., Habopy
«A» KyJbTYp LIeJIEBBIX KJIETOK U HaOOpy «B» KyJbTyp LieseBbIX KJIETOK), a TaK)Ke JaHHBIE O
BeieneHusix VOC KyJbTyp 3I0pPOBBIX KJIETOK IO JIEYEHHUS, KOTOPbIE OTHOCATCS K 00OUM
KyJBTypaM 370POBBIX KJIETOK (T.e., HabOp «A» KyJNbTYp 3AO0POBBIX KJIETOK W Habop «B»
KYJIBTYp 300pOBbIX KjeToK). Co ccpuikoit Ha @urypy 1, ananusupyromee ycrpoiictso 102
nojy4aer gaHHble o BbiaeNeHHAX VOC, KOTOpble OTHOCATCS K OOOMM KyJIBTYypaM LEJNIEBbIX
KJIeTOK M 00OuMM KyJbTypaM 370poBbIX Kjerok. [locme mpouenyper 660, cnocod

MPOJIOJIXKAETCS BBIMOJIHEHUEM nipouenyp 662, 680, 682, 684, 686 u 698.

B xonme nponenyps! 662, mocpeacTBOM CpaBHUBaHUs JaHHBIX O BblaeneHusx VOC KkynbTyp
LIEJIEBBIX KJIETOK JI0 JIEYEHHUS] U3 000X HAOOPOB KYJBTYp LEJEBBIX KIETOK (T.€., Habopa «A»
KYJBTYp LENeBbIX KIEeTOK W Habopa «B» KyJbTyp HENeBBIX KIETOK) C IaHHBIMH O
BeienieHNsIx VOC KyJbTyp 3I0pOBBIX KIJIETOK /O JIeYeHHs U3 OOOMX HAOOPOB KYJBTYP
3I0POBBIX KJIETOK (T.€., Habopa «A» KyJbTyp 3IOpPOBBIX KJIETOK M Habopa «B» KympTyp
3I0pOBBIX KJeTOK), ompenessitoT VOC-npodwib 1eneBbix kjetok ao yedeHus u VOC-
npodie 370poBEIX KiIeTOK a0 JsedeHus. Co cceuikodi Ha @urypy 1, mpowmeccop 106
onpenenser VOC-npoduinsp nenespix kieTok 1o jedeHus u VOC-npoduis 310pOBbIX KIETOK
no nedenus. [locne nmpouenypsl 662 crnocod MpoAoKaeTcs BhIMOJHEHHEM mporenyp 680 u

698.
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B xone mpouenypsl 664, BBIOpaHHYIO CXEMy JIEYEHHS NMPUMEHSIOT K LEJeBbIM KJIETKAM B
nepBOM HaOOpe KyJbTyp LEJIEBBIX KJIETOK (Hampumep, HaOope «A» KyJNbTyp LEJNEBbIX

kJetok). [locne mponenypor 664, criocod MpoAoKaeTCsl BBITIOTHEHHEM MTPOLEeAy pbl 672.

B xone mpouenypsl 666, MHAYLHUPYIOT MAacCOBYIO THOENb KJIETOK B IIEJIEBBIX KJIETKAX BO
BTOPOM HaOOpe KyJbTYp LENEBbIX KIETOK (T.€., Habope «B» KyJIbTyp LeIeBbIX KJIETOK) TAKUM
oOpa3zom, koTopelii He cosmaer ocratouHble VOC-apredaxtsl (Hampumep, NPUMEHsS K
KyJBTypaM  LEJNeBbIX KJIETOK METOAbl MIHOBEHHOHW  3aMOPO3KH  MJIH  METOJbI
yabrpaduonerooro (UV) csera). Ilocne mpouenyper 666, cmocod mnpomorkaercs

BBITIOJIHEHUEM IIpoLieaypbl 674.

B xone npouenyps! 668, BBIOpaHHYIO CXE€MYy JIEUEHHUs] NMPUMEHSIOT K 3[0POBBIM KIIETKaM B
nepBoM HaOOpe KyJbTyp 3[J0POBBIX KJIETOK (T.€., HAOope «A» KyJbTyp 3IOPOBBIX KIIETOK).

IMocne npoueny pbl 668, crocod MpoaoIKAETCS BBIMOJHEHUEM MPOLeaypbl 676.

B xonme mpouenypsl 670 MHAYLHPYIOT MAacCOBYIO THOeNb KJIETOK B 3OPOBBIX KIJIETKAX BO
BTOPOM Ha0Ope KyJbTYp 3JOPOBBIX KJIETOK (T.e., Habope «B» KynbTyp 340pPOBBIX KJIETOK),
TakuM 00pa3om, KOTopbIi He cozaaeTr octatounble VOC-apredakTsl (Harpumep, IPUMEHSS K
KYJIBTYypaM 3A0POBBIX KJIETOK METOObI MTHOBEHHOH 3aMOPO3KH, NN METOAbI
ynetpaduoneroBoro (UV) cBera). Ilocme mpouenypsl 670, cnoco0 NpomoLKaeTCs

BBITIOJTHEHHUEM TTpoLieaypbl 678.

B xope mpouenypsl 672, mocie NPpUMEHEHHs JIEYEHUs], MOJYYaIOT JAHHbIE O BbIAEJEHUAX
VOC kynbTyp LieNeBbIX KJIETOK IOCHE JIUeHUs], KOTOPble OTHOCATCS K LIEJIEBbIM KJIETKaM B
nepBOM HabOpe KyJIBTYp LEJEeBBIX KIETOK (T.e., Habope «A» KyJbTyp neneBbix kietok). Co
ccbUlKON Ha @urypy 1, aHanusupyroee ycrpoictso 102 mosydaer JaHHbIE O BBIACJICHUSIX
VOC kynbTyp LieNeBBIX KJIETOK IOCHEe JIUeHUs], KOTOpPble OTHOCATCS K LIEJIEBBIM KJIETKaM B
NepBOM HaOOpe KyJIbTYp LEJEeBBbIX KJIETOK IMOCie MpUMEeHEHus JedeHus. [locne mpouenypsl

672 crnocob mpomoIKAETCs BRIMOJIHEHHEM nporenyp 680 u 698.

B xone npouenypst 674, nocine unaykuun MCD, nonyuaror panHble o BbigeneHusx VOC
KyJbTyp nocT-MCD 1eneBbIX KJIETOK, KOTOpble OTHOCSITCSI K LIEJIEBbIM KJIETKaM BO BTOpPOH
KyJBType LEJEBBIX KIETOK (T.e., Habope «B» kynbTyp neneBbix kieTok). Co CCbUIKOHM Ha
Qurypy 1, anamusupyroimee ycrpoiictBo 102 mnonydaer manHble o BbiaeneHusix VOC

KyJabTypbl nocT-MCD 1ienieBbIX KJIETOK, KOTOpbI€ OTHOCATCS K LIEJIEBBIM KJIETKaM BO BTOPOM
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KyJbType LeNeBblXx KieTok, mocyie uHaykomu MCD. Ilocme mpouenyper 674 cmocod

MIPOAOJIZKAETCST BBIITOIHEHUEM MPOLEeaypbl 682.

B xope nmpouenypel 676, nocie NpUMEHEHHs JICYEHUs], MOJYYAIOT JAHHBIE O BbIAEJEHUSAX
VOC kynbTyp 3[0pOBBIX KJIETOK IOCJIE JIEUEHUs], KOTOPbIE OTHOCATCS K KIJIETKAM B IIEPBOM
HaOope KyJBbTypbl 3MOPOBBIX KJIETOK (T.e., Habope «A» KyJbTyp 310poBbIX KieTok). Co
ccbulKON Ha Purypy 1, aHanusupyromee ycrpoictso 102 nosydaer naHHbIE O BBIACJICHUSIX
VOC kyapTyp 340pOBBIX KJIETOK MOCJE JIEUEHHs], KOTOPblE OTHOCATCS K 3[I0POBBIM KJIETKam
nepBOro Habopa KyJbTypbl 3[0POBBIX KIETOK Iocie mpuMeHeHus JedeHus. [locne

npouenypsl 676 crnocod MPOIOIIKAETCS BHITOJIHEHUEM MPOLey pbl 684.

B xone npouenypst 678, nocine naaykuuun MCD, nonyuarotr gansble 0 BbiaeneHusx VOC
KyJbTyp nocT-MCD 310pOBBbIX KJIETOK, KOTOPBIE OTHOCSITCS K KJIETKaM BO BTOPOM Habope
KYJIBTYP 3I0POBBIX KJIETOK (T.e., Habope «B» KynbTyp 3m0poBbIX Ki1eTok). Co cChUTKOW Ha
Qurypy 1, nocne naaykuuu MCD? ananusupyrouee yctpoiictBo 102 monydaer gaHHbIE O
BeleneHnsIx VOC kynbTyp noct-MCD 310p0BBIX KJIETOK, KOTOPbIE OTHOCATCS K 3I0POBBIM

KJIeTKaM BO BTOpPOM Habope KyJbTyp 3m0poBbIX KieTok. ITocnme mpouenyper 678 cmocob

MIPOAOJIKAETCS BBITTOJIHEHUEM MPOLEeaypbl 686.

B xone nponenypst 680, mocpencTBOM CpaBHMBaHUS NaHHBIX O BbiIeneHUsx VOC KynbTyp
LIEJIEBBIX KJIETOK JIO JISYEHUs LEJIEBbIX KJIETOK B MEPBOM HAOOpE KYJBTYyp LENEBBIX KIETOK
(T.e., Habope «A» KyJbTYp LENEBbIX KIJIETOK) ¢ AaHHbIMU O BbimedeHusx VOC KkyibTyp
LIEJIEBBIX KJIETOK IOCJIE JISYSHHUS 1IeJIEBbIX KJIETOK B IEPBOM HaOOpE KYJIBTY P LEIEBbIX KJIETOK
(T.e., HaOope «A» KyJbTyp LENeBbIX KJIeTOK), monydaroT VOC-mpoduib UHIYIHPOBAHHON
neuenneM MCD neneBbix kierok. VOC-npodune wuHmynmpoBaHHoOW JedeHnem MCD
LeJIeBBIX KJIeTOK OTHOCUTCS K VOC, BbIAEIsIEMBIM HAOOPOM «A» KYJIBTYp LIEJIEBBIX KJIETOK, B
ToM ciydae, korna MCD Obiia MHAyIMPOBaHA BEIOPAHHOU cxeMoil jeueHusi. Co CChUIKON Ha
Qurypy 1, mocpeacTBOM cpaBHUBaHUS JaHHBIX O BbiAeneHusx VOC KyJbTyp LeENeBbIX
KJIETOK JIO JICUEHHs IIeJIEBBIX KJIETOK B MEPBOM HAOOpPE KYJbTYp LEJEBBIX KJIETOK C JaHHBIMU
o BbieneHusix VOC KyJnbTyp LENeBbIX KIJIETOK IOCHE JIEYEHHs LIEJIEBbIX KJIETOK B NEPBOM
HaOope KyJBTYp LeNeBbIX KIeTok, mporeccop 106 cozmaer VOC-nipoduias HHAYIUPOBAHHOM
neuenneM MCD ueneBbix kietok. Ilocme mpomenypsr 680 cmoco0d mpomoIKAeTCs

BBINIOJTHEHHEM npoueayp 688 u 698.
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B xone npouenyps! 682, mocpeacTBOM CpaBHMBaHUs JaHHBIX O BblaeneHusx VOC KynbTyp
LIEJIEBBIX KJIETOK JIO JICUEHHsI LIEJIEBBIX KJIETOK BO BTOPOM HabOpe KYJBTYpP LEJEBBIX KIETOK
(T.e., Habope «B» KyJIbTyp HeNneBbIX KJIETOK) C NaHHBIMU O BbieneHusix VOC KyJIbTypel MOCT
-MCD neneBpIX KJIETOK LIEJEBBIX KJIETOK BO BTOPOM Habope KyJbTyp LENEeBBIX KIETOK (T.€.,
Habope «B» kynpTyp neneBbix kietok), noay4arT VOC-nmpopuns MCD neneBbIx KIETOK.
VOC-npopune MCD neneBsix kietok oTHOCUTC K VOC, BbIIENA€MbIM KyJIbTYyPOH LIEJIEBBIX
k1eTok «B» B ToM ciydae, kornra MCD uHIynupyroT TakuM 00pa3oM, KOTOPBIH HE CO3AaeT
ocratouynbie VOC-apredaxTsl (HarpuMep, UCIONb3ysl METObl MTHOBEHHON 3aMOPO3KH, WIIH
metonel yiubrpaduonerosoro (UV) ceera). Co ccwpukoit Ha Purypy 1, mocpenctsom
CpaBHMBaHMs JAaHHBIX O BbeneHUsX VOC KyJnbTyp LENeBbIX KJIETOK N0 JICUEHHs LeJIEeBbIX
KJIETOK BO BTOPOM Habope KyJbTyp LENEBbIX KIETOK C JaHHbIMH O BbiaeneHusx VOC
KyJbTypbl 1mocT-MCD 1neneBbIX KJIETOK LEJNEBBIX KJIETOK BO BTOPOM HaOoOpe KyJbTyp
LeNeBbIX KIeToK, mpoueccop 106 cozmaer VOC-npoduns MCD ueneBbix kyetok. ITocne

npoueaypsi 682 crnocod MpoaoKaeTCst BHIOIHEHHEM mpouenyp 690 u 698.

B xone npouenypel 684, nocpencTBOM CpaBHMBaHUS AaHHBIX O BbaeneHUussx VOC KyJabTyp
3OPOBBIX KJIETOK JIO JIEYEHUs 3I0POBBIX KJIETOK B IIEPBOM HaOOpe KyJIbTYP 310POBBIX KJIETOK
(T.e., HaOope «A» KyJbTyp 3IOPOBBIX KJIETOK) C AaHHbIMH O BbimejeHusx VOC KyJbTyp
3IOPOBBIX KJIETOK TOCJIE JICYEHUS] 30POBBIX KJIETOK B MEPBOM HAOOpe KYJbTYp 300POBBIX
kineTok (T.e., Habope «A» KyJbTyp 3IOpPOBbIX KiIeTOK), mnojiy4aroT VOC-mpoduinb
uHaynupoBanHon JedyeHneM MCD 3nopobix kietok. VOC-npoduns HHIYIHPOBAHHON
neueHneM MCD 3popoBbix kietok oTtHocutrcs k VOC, BbImensieMbIM KyJbTypaMu «A»
3M0POBBIX KJIETOK B ToM ciy4ae, korna MCD Obuta MHAyLMpOBaHAa BBIOPAHHON CXEMOIt
neuerusi. Co ccputkoli Ha Purypy 1, mocpencTBOM CpaBHUBAHHS NAHHBIX O BBIAEICHUSIX
VOC kyJabTyp 3I0pOBBIX KJIETOK JIO JICYEHHsS 3I0POBBIX KJIETOK B MEPBOM HAOOpEe KyJBTYp
3/10POBBIX KJIETOK C JaHHBIMU O BbiAeneHussX VOC KyJIbTyp 30pPOBBIX KJIETOK [TOCIIE JI€HEHUs
3I0POBBIX KJIETOK B MEPBOM HabOpe KyJbTyp 3IOPOBBIX KIETOK, mporeccop 106 co3maer

VOC-npoduns uanyupoBanHoi JedeHneM MCD 310pOBBIX KJIETOK.

B xone mpouenyps! 686, mocpeacTBOM CpaBHMBaHUs JaHHBIX O BblaeneHusx VOC kynbTyp
3IOPOBBIX KJIETOK JO JIEYEHHUs] 3/I0POBBIX KIJIETOK BO BTOPOM Habope KyJbTYp 3I0POBBIX
keTok (T.e., Habope «B» KyJNbTyp 3MOpOBBIX KJIETOK) C JaHHBIMU O BbimeneHusx VOC
KyJbTyp mocT-MCD 310pOBBIX KIETOK 3J0pPOBBIX KJIETOK BO BTOPOM Habope KyJbTYp

3I0POBBIX KJIETOK (T.€., Habope «B» KyNbTyp 3M0pOBBIX KJIeTOK), moiy4daroT VOC-npoduib
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MCD 3noposeix kierok. VOC-mpopuns MCD 3popoBeix kierok otHocutcss kK VOC,
BBbIJIEJISIEMBIM KyJbTYypOH 370pOBBIX KJIeTOK «B» B Tom ciyuae, kornra MCD uHaymmpyroT
TakiuM 00paszoMm, KOTopeiid He co3naer ocrarounbie VOC-apredakTsl (HapuMep, UCTIONb3Y ST
METOAbl MTHOBEHHOH 3aMOpo3ku, uiu Mmeroasl yibTpaduonerororo (UV) ceera). Co
ccplikoil Ha Qurypy 1, mocpencTsoM cpaBHUBaHUsS JaHHBIX O BbyieneHusx VOC kyiabTyp
30POBBIX KJIETOK A0 JIEYEHHUs] 30POBBIX KIJIETOK BO BTOPOM Habope KyJbTYp 3I0POBBIX
KJIETOK ¢ gaHHbIMU O BbiAeneHusx VOC kynbtyp nmoct-MCD 310pOBBIX KJIETOK 370POBBIX
KJIETOK BO BTOPOM Habope KyJbTyp 3IOpPOBBIX KJIeTOK, mpoueccop 106 cozmaer VOC-
npopunie MCD 3popobix kietok. Ilocie mpouenypsr 686 crmocod mpomoskaercs

BBITIOJIHEHUEM IIpoLieaypbl 694.

B xone npouenypsl 688, mocpeacTBOM IMPOrHO3UpPOBaHMs ypoBHeH koHueHTpauun VOC B
BBIZBIXaEMOM BO3JyXe W/WIN B OMONIOTMYECKHMX XKUAKOCTSIX OPraHHU3Ma C HMCIHOJIb30BaHHEM
VOC-npodunst wunHayuupoBaHHoii JjedeHnem MCD meneBbIX KIETOK, OMPEIENsOT
nporuosupyemerii  VOC-npopunp uHAynupoaHHOH JjedeHneM MCD 1LeneBbIX KIIETOK.
Vposuu konuentpaipn VOC mporHo3upyroT ¢ ucnonb3oBaHueM audgdy3noHHON moneny,
TaKOM Kak ypaBHeHue @apxu win moauduuupoBaHHass Mopenab Dapxu, KOTOpble 00a
noapobHo onucanbl Huke. Co ccbuikoii Ha @urypy 1, mpoueccop 106 ompenensier
nporHozupyembiii  VOC-npodune wHayuuposaHHOH JsedeHneM MCD wneneBbIX KIIETOK.

ITocne mpoueaypei 688 crmocod MPOAOIKAETCS BBIMOJTHEHHEM MPOLEAYPbI 696.

B xone npouenyper 690, mocpeacTBOM NMpOrHO3UpOBaHMs ypoBHeW koHueHTpauun VOC B
BBIJIBIXa€MOM BO3yXe W/WIM B OMOJIOTHUECKUX KHIKOCTAX OPTraHM3Ma C HCIOJb30BAHHEM
VOC-npodunst MCD neneBbIx KIETOK, onpeaessitoT nporHosupyembiii VOC-npoduns MCD
LeNIeBbIX KJIETOK. YpoBHU KoHUeHTpauuud VOC mnporHo3upyrT C HCIOJIb30BAaHUEM
i dy3noHHON MoOnenu, Takoil kKak ypaBHeHHe Dapxu WiM MOAHDHUIMPOBAHHAS MOIENb
dapxu, koTopsie 06a noapodbHo onucanbl HIke. Co ceputkoil Ha Purypy 1, mponeccop 106
onpenensier nporHosupyemeiii VOC-nipoduns MCD uenessix kiietok. ITocne mpomemypbl

690 crocod MPONOIKAETCS BBIMTOJIHEHHUEM TPOLeTy pbl 696.

B xone npouenypsl 692, nmocpeAacTBOM IMPOrHO3UpOBaHMs ypoBHel koHueHTpauun VOC B
BBIJIBIXaEMOM BO3yXe W/WIM B OMOJIOTHUECKUX KHIKOCTAX OPTraHU3Ma C HCIOJIb30BAHHEM
VOC-npopunss unayuupoBanHoii JsedeHrneM MCD 3700pOBBIX  KJIETOK, OMNPEIENSIIOT
nporHozupyembiii  VOC-npodune uHaynuposaHHoi jnedeHneM MCD 300pOBBIX KIIETOK.

YpoBuu konueHtpauuu VOC OpOTHO3UPYIOT ¢ HCMONb30BaHUEeM MU((GY3HOHHOW MOJENH,
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TakOM Kak ypaBHeHne Papxu win MoauduuupoBaHHass Mopenb Dapxu, KOTOpble 00a
noapoOHo onucansl Huxke. Co ccbutkoli Ha @urypy 1, mpoueccop 106 ompenensier
nporHozupyembiii  VOC-npodune uHnyuuposanHoi jnedeHneM MCD 300pOBBIX KIIETOK.

ITocne mpoueaypet 692 cocod MPOAOIIKASTCS BBIMOTHEHHEM MPOLEay pbl 696.

B xone npouenypsl 694, nmocpeacTBOM IpPOrHO3UpOBaHMs ypoBHeH koHueHTpauun VOC B
BBIJIBIXa€MOM BO3yX€ M B OHMOJIOTHYECKUX JKUAKOCTSX OpraHu3Ma ¢ ucronpzoBanueM VOC-
npodunss MCD 310poBbIX KieTOK, ompenenstoT nporaodupyemsiii VOC-npodpune MCD
310pPOBbIX KJIETOK. YpoBHHU KoHUeHTpauuu VOC mpOrHO3UPYHT C HCIHOJIB30BAHUEM
middy3noHHON Monmenu, Takoil kak ypaBHeHHe Dapxu WM MOAMPUIMPOBAHHAS MOJENb
®apxu, koTopslie 006a noapodbHo onucanbl HIke. Co cepuikoi Ha Purypy 1, mponeccop 106
onpeaensier nporuozupyemprii VOC-npodune MCD 3n0poBeix kinetok. [locne mpouenypsl

694 cnocob MPoaOIKAETCS BHITIOJHEHHUEM MPOLEeay pbl 696.

B xozme nporenyper 696, ¢ ucnonbzoBanueM VOC-npouist LeNeBbIX KJIETOK A0 JICUEHHS,
VOC-npoduiast  3M0pOBBIX  KJIETOK 10 JiedeHusi, mnporHosupyemoro VOC-npodus
uHayupoBaHHON JiedeHneM MCD 310poBbIX KieTOk, mporHozupyemoro VOC-npodus
uHIy HupoBaHHOM lederneM MCD uneneBbix kieTok, nporaosupyemoro VOC-nipoduns MCD
3I0pOBBIX KJIeTOK M mporuosdupyemoro VOC-npodunss MCD 1eneBbIx KJI€TOK ONMpPenesstoT
nporHozupyemblii auddepernunanpabiii VOC-npodmis sddexra neuenns. Co ccbutkoil Ha
Qdurypy 1, mpoueccop 106 ompenensier nporHosupyemsbiii auddeperumanbubii VOC-
npoduwib dddekra nedenus. [locne npouenyper 696, crnocod MPOIOIKAETCS BBINOJHEHHEM

npouenypst 702.

B xone mponenyper 698, onpenensiror quHamudecknii auddepenuuanpaeiii VOC-npod b
BO3MOYKHOCTH PE3UCTEHTHOCTH K JICUEHHIO M 10 MeHbIIel Mepe oauH nuddepeHInaIbHbIA
VOC-npousib 4acTOThl MyTalMi MO MEHBIIEH Mepe OJHOW MyTallii W/UJIN MaTOr€HHOI'O
¢axTopa. IlepBonayanpHO naHHble O BbieneHUsIX VOC KyJbTyp LENEeBBIX KIETOK IOCIHE
JICUSHHsI LEJIEBBIX KJIETOK B Ha0Ope «A» KyJbTypbl LIEIEBBIX KJIETOK OT(IIBTPOBBIBAIOT C
VOC-npopunem MCD neneBrix kierok u ¢ VOC-npodunem WHAYLHMPOBAHHOW J€YEHHEM
MCD neneBbIx KJIE€TOK, 4TOObl CHU3UTh YpoBeHb VOC, CBs3aHHBIX ¢ THOENbIO KieTok. [ls
TOro, 4YTOObI OMNPEAENUTh IUHAMHUYECKHH TPO(IIb BO3MOXHOCTH PE3HCTEHTHOCTH K
JIeUYeHUI0, OT(QUIIbTPOBaHHbIE NaHHbIe O BhinedeHUsx VOC KyJbTyp LENeBbIX KJIETOK MOCIe

neueHnst cpaBHuBalOT ¢ VOC-mpodunem 1eneBbIX KIETOK [0 JieUYeHHs. YPOBHHU
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koHueHTpauu VOC B 3ToM nipoduiie BO3SMOKHOCTH PE3UCTEHTHOCTH K JICYCHHIO YKa3bIBAIOT

Ha 4aCThb KJIETOK, KOTOPbIEC NEPECKUIIN JICUCHUE U HE MYTUPYIOT.

Ot¢punsrpoBanneie naHHble O BbhiAeneHHsIX VOC KyJbTyp LENEeBBIX KJIETOK IMOCTE JICUSHHUS
JOTMONHUTENBHO OT(GmIbTpoBbBalOT ¢ VOC-podriieM LeneBbIX KIETOK 10 jedeHus. s
Toro, 4toObl omnpenenuts audpdepernuanbueiii VOC-npoduiib 9acTOThI MyTalMid  WIH
npo TN pa3IUYHBIX MyTAallUU VUM NATOT€HHBIX (PaKTOPOB, IBYKPATHO OT(HUIBTPOBAHHBIE
nanHble O BblaeneHHAX VOC KyJabTyp LeNeBbIX KIETOK IIOCJE JIEYEHUs] CPaBHUBAKOT C
coxpaHeHHbIMH [luHamuueckumu Juddepernunansupivu  VOC-npodunsmu  (Hampumep,
TAKMMHU, KaK ONpEAeNeHbl B JAaHHOM JOKyMEHTe paHee B coueTanuu ¢ @urypamu 3A-3C, 5A-
5C u 6A-6D). Vpoau konuenrpauuu VOC B stux nuddepeniuanpabix VOC-npodusax
YacTOThl MyTallil YKa3blBAlOT HA YAaCTOTYy MyTalMi Pa3JUYHBIX MyTalUN U MaTOTE€HHBIX
¢daxTopoB (TO €CThb, YaCTH KJIETOK, MyTHPOBABIIUX IpPHU JEYCHUH M KOJIUYECTBY HOBBIX
MyTaLWi, KOTOpble NOsIBIIINCH rocine jedeHusi). Co cepuikoi Ha @urypy 1, mpoueccop 106
ompefessieT JUHAMHYECKMH TNpOQWIb BO3MOXKHOCTH PE3HCTEHTHOCTH K JICUEHHIO |
muppepentmanbaeii VOC-npoduinb 4acToTel MyTanui Wi NpoQUIN pa3IMYHbIX MyTaluu
w/vnn natoreHHbIX (akTopos. [Tocne mpouenypsl 698 cnocod MPOAOIKASTCS BBITOJHEHHEM

npoueaypst 710.

B xonme npouenypsl 702, ¢ ucnoap3oBaHueM mnporuodupyemoro auddepenuuanbaoro VOC-
npoduist dpdexra nedenus u manHbix o BbiAeneHusix VOC w3 VOC, BwigessieMbiX B
oOpa3iax BbIIBIXa€MOT'0 BO3MyXa W/WiK B 00pa3iax OMOJOTrHYeCKHX SKUIKOCTEH OpraHu3Ma,
onpenemnsitor nuHammdecknii VOC-npoduis sddexra nedenus. Co cepuikoii Ha @urypy 1,
npoueccop 106 onpenensier muHamudeckuit VOC-npodunp 3pdexra neuenus. Ilocre

npouenypst 702 cnocod MpomoIKAETCs BBITOJIHEHUEM Mporeny pbl 704.

B xone npouenyps! 704 manpieHTy HaYMHAIOT MPOBOAMTD BBIOPAHHYIO cxeMy JiedeHust. [locie

npouenypst 704 crnocod MponoIKAETCsl BBIMOJIHEHUEM mpotieny pbl 700.

B xome mpouenypsr 706 y manueHTa BO BpeMsl W/WJIM TOCJIE MO MEHbINEH Mepe OIHOM
BBIOpaHHOW (pa3pl BBIOPAHHOW CXEMbl JIYeHHS OepyT IO MeHbIIEH Mepe OHO U3
MEPEYNCIIEHHOTO: 00pasmbl BBIABIXAEMOTO BO3AyXa W/WIH 0O0pasibl OUOJIOTHYECKUX
KUIKOCcTeH opraHn3Ma. OOpasibl BBIABIXAEMOTO BO3MyXa W/WiIKM 00pa3ibl OHOJOTHYECKUX
KUJKOCTEH OpraHu3Ma, KOTopble OepyT y MauueHTa BO BpeMsl H/IJIH 1OCJIe TI0 MEHbLIEH Mepe

OfHOMN BbIOpaHHOW (pa3pl BHIOPAHHOW CXEMBI JICUSHHs, B TAHHOM JIOKYMEHTE YIIOMHHAIOTCS
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Kak naHHbie 0 BeimeseHusx VOC maruenTta mocie jedenus. [locne mponenypst 706 crocod

MIPOAOJIZKAETCS BBIITOIHEHUEM npoueaypst 708.

B xone mpouenypst 708 u3 VOC, BbimensieMbIx B 00pasmax BbIIBIXa€MOTO BO3AyXa /WU B
oOpasuax OMONIOTMYECKUX JKUAKOCTEH OpraHu3Ma, KOTOpble ObUTH B3ATHI BO BpeMsl W/WIH
1oCJIe 10 MeHbIIeH Mepe OJHON BBIOPaHHOW (pa3bl BHIOPAHHOHN CXEMBI JICUEHUs, MOJYYaroT
nanHble O BbiaeneHusx VOC mnaumenta nocne nedeHus. Co cceuikoil Ha @urypy 1,
aHanusupymomee ycrpodctBo 102 momywaer naHHble O BbigeneHusix VOC u3z VOC,
BBIJIENIIEMBIX B 00pas3lax BbIIBIXaEMOrO BO3AyXa W/HIM B o00Opaslax OHOJOrMYecKUX
JKUJKOCTEH OpraHu3Ma BO BpeMs W/WJIM ITOCJE IO MEHbLIeH Mepe OqHON BbIOpaHHOW (pa3bl
BbIOpaHHON cxembl JeueHus. [locie nmpoueayps! 708 crnocod MpoAOIKAeTCs BBITOJHEHHEM

npouenypst 710.

B xome mpouenypst 710, mo MeHblueidl Mepe Hcronb3ys naHHble O BhipeneHusax VOC
00pa3LoB BBIABIXAEMOTO BO3AyXa W/WIKM OOpa3LoB OHOJOrMYECKUX JKUIAKOCTEH OpraHu3Ma,
HOJIyYeHHbIE 10 MO MEHbIIell Mepe OfHOW BBIOpaHHOW (pa3bl BHIOPAHHOI CXEMBI JICUSHHS,
naHHple O BbimeneHnsix VOC o0pasnoB  BBIIBIXAEMOTO BO3AyXa H/WIM 00pas3loB
OMOOrMYEeCKUX KUAKOCTEH OpraHM3Ma, MOJyYeHHbIE BO BpPeMs /WM IOCHE N0 MEHbIIeH
Mepe OIHOW BBIOPAHHOH (ha3bl BBIOPAHHOW CXEeMbl JieueHHs (T.., JaHHbIE O BBIICJIECHHUIX
VOC no neuenusi manpieHTa W jAaHHble O BbiAeseHusx VOC mamueHTta mocie JIeUeHHs),
onpenesstoT 3P EKTUBHOCT IO MEHbIIEH Mepe OTHOW BBIOPAHHOH (ha3bl BHIOPAHHOH CXEMBI
JICYSHHsI, HA3HAYEHHOW OTIENbHOMY MalMEHTy (T.e., OTAEIbHYI 3((PEKTUBHOCTD JICUSHHUS
OTAENBbHOrO UHANBUAYYMA). Jli1st Toro, 4Tobs! onpenenuTs 3G dekTHBHOCTb BEIOPaHHOIH (a3bl

BBIOPAHHOW CXEMBbI JICUSHHUS, ONPEACIISIOT CIEAYIOIINe:

. 3nauenus: koHneHtpanun VOC B VOC-npoduiie neneBbix KJIETOK 0 JICYSHHUs, 10
BBIOpaHHOW (pa3bpl BEIOPAHHOH CXEMBbI JICUEHHs], C UCIOJIb30BAHUEM IAHHBIX O BBIACJICHHIX

VOC maiuenra qo JeueHusl.

. 3nauenus: koHneHTpanun VOC B VOC-npodusie meneBbix KJIETOK A0 JICYSHUs], BO
BpeMsl W/WJIHM TOCie BBIOPAHHOHN (ha3bl BHIOPAHHOW CXEMbI JICUEHHs, C HCIIOJIb30BAHHEM

IaHHbIX O BeiAeneHusix VOC nanueHTa nocie JieYeHusl.

. 3Hauenuss  koHumeHtparmun VOC B mporHosupyemom  VOC-mpodue
UHIy IHpoBaHHON JeuerneM MCD neneBbIX KJIETOK, 10 BBIOPaHHOM (ha3bl BBIOPAHHON CXEMBI

JIEUCHUs, C UCITOJIB30BAHHUEM JaHHBIX O BBIACICHUAX vVOC nanueHTa A0 JICUCHUA.
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. 3Hauenuss  koHmeHtpammun  VOC B mporHosupyemom  VOC-mpoduie
uHAy nupoBaHHON JieueHneM MCD 1eneBbIX KJIETOK, BO BpeMsl W/IIM TOCTE BBIOpPAHHOMN
¢da3pl BHIOPaHHOW CXEMBbI JIEYEHHs, C HCIOJBb30BAHHWEM MHaHHbIX O BbigesneHwsx VOC

nanueHTa 1ocCje JCUCHUA.

o 3nauenus koHueHtpauuu VOC B nporHozupyemom VOC-npodpune MCD neneBbix
KJIETOK 1O BBIOpaHHOH (pa3bl BHIOPAHHOI CXEMBI JIEYEHHUS, C MCIIOJB30BAHHWEM IAHHBIX O

Beinenenusx VOC manuedTa 10 JeUeHus..

o 3nauenus koHueHtpauuu VOC B nporHozupyemom VOC-npodpune MCD neneBbix
KJIETOK BO BpeMs W/WIM Tmocje BbIOpaHHOH (pa3bl BBHIOPAHHOH CXEMBbl JIEYeHHs, C

HUCITOJBb30BAHUEM JAaHHBIX O BBIJACICHHUAX VOC namueHTa mocjie JIeueHusl.

BriOpannyto ¢asy BHIOpaHHOH CXEMBbI JieueHHs NPU3HAT 3P QeKTUBHOM B TOM Cilydae, KOraa
3Hauenust koHueHTpauuu VOC B mporHozupyemom VOC-nipodune MCD neneBbIx KIeTOK BO
BpeMs M/WUJIM TOCie BBIOpAaHHOH (ha3bl JieueHUs], TOTyUeHHbIE C MCIOIb30BAHUEM HAaHHBIX O
BoigeneHusix VOC mamuieHTa [0 JIEYeHUs, CBSI3aHHBIX C IO MEHBbIIEH Mepe OJHUM H3
MePEYUCIICHHOrO: 00pPa3LoB BBIIBIXa€MOIrO BO3AyXa U 00pa3LoB OMONOTHYECKOM KHIKOCTH
OpraHu3Ma, MpeACTaBISIFOT co00i Ooblre 3HaUeHus, YeM 3HaueHusi KoHneHTpauun VOC B
nporaosupyemom VOC-npodue MCD 1eneBbIx KIETOK nepen BhIOpaHHOH (a3oii jgeueHus,
MOJIYyYCHHBIC C HCIOJb30BAHUEM HOAaHHBIX O BbIACJICHUAX VOC nanmueHTra a0 JICUCHUA,
CBSI3AHHBIX C IO MEHbIIEH Mepe OJHMM H3 MEePEYHCICHHOrO. 00pa3LaMu BbIIBIXa€MOIO

BO3/yXa U oOpa3amMu OHOJIOrHYeCKON JKUAKOCTH OpraHU3Ma.

JledyeHue NOMONHUTEIBHO OMNPEnesstoT Kak 3(h(HEeKTUBHOE B TOM Cjyd4ae, KOraa 3HA4YEHUs
KOHIIEHTPAIWH, MOy YeHHbIE U3 TaHHbIX O BhiaeseHusx VOC u3 KyJIbTyp HeNEeBbIX KJIETOK 10
neuenusi, VOC, cBsizanabix ¢ VOC-npodusieM 1eneBbIX KJIETOK A0 JICYEHUsS, MPEBBIIIAI0T
3HAYEHUs] KOHIEHTPALIMH, TIOJIyYeHHbIe U3 JaHHBIX O BbiAeneHussX VOC U3 KyJNbTyp LeeBbIX

knetok nocie jeuenusi, VOC, ceszanHbix ¢ VOC-nipoduieM 1eneBbiX KIETOK A0 JeUEHUs.

Kpome Toro, nedenne npusHaroT 5(P(EKTHBHBIM B TOM Clyd4ae, KOTAa 3HAYCHHUS
koHUeHTpauuun VOC, cBsi3aHHblE C TPOTHO3UPYEMBIM, BbI3BaHHbIM JeueHueMm, VOC-
npodunem MCD neneBbIX KJIETOK, NMOJyUeHHbIE M3 NaHHBIX O BbineneHusix VOC manuenTa
IOCJIe JIEYEHUs], CBSA3AHHBIE C 10 MEHBINEH Mepe OJHUM M3 IMEPEeYHCIIEHHOro: obpasmaMu
BBIJIBIXa€MOT'0 BO3IyXa M 0o0Opa3uaMu OMOJIOTHYECKOH JKUAKOCTH OpPTraHU3Ma, MPENCTaBIISIOT

coboii Oompue 3Ha4YeHHWs, 4YeM 3HadeHHs KoHOeHTpauud VOC, CBs3aHHBIX C
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NpOrHO3WpyeMoM, BbI3BaHHOM JeueHneM, VOC-npopmiem MCD 1neneBpIXx —KIETOK,
MOJyUEHHBIM M3 AaHHbIX O BblAeneHusAx VOC mnauueHTa 10 JI€YEHMs], CBSI3AHHBIX C IO
MEHbIIEeH Mepe OJHUM M3 NePEUHCICHHOro: 00pa3amMy BBIIBIXaEMOr0 BO3yXa U 00pa3naMu

OMONOrN4eCKO JKUIKOCTH OpraHu3Ma.

Kpome Ttoro, urobbl ompenenutb 3((HeKTHUBHOCTh BBIOpAaHHON (ha3bl BBHIOPAHHON CXEMBI

JICUCHUS, TAKXKE ONPEACTIAOT CICAYOIICE:

o 3nauenus koHueHtpauun VOC B VOC-mpoduine 370pOBbIX KJIETOK O JICUEHUS,
KOTOpbIE OTHOCSTCA K 370POBBIM KJIETKaM, 10 BBIOpaHHOH (a3l BHIOPAHHOI CXEMBbI JICUSHMH,

C UCITOJIb30BAHHUECM JaHHBIX O BBIACJICHUAX VOC nmanmueHTa 40 JICUCHMUA.

. 3nauenus koHueHrpauun VOC B VOC-npodusie 310pOBBIX KJIETOK 0 JIEYEHHUSI, BO
BpeMsl W/WIM TOCie BbIOPAaHHOH (ha3pl BBHIOPAHHOW CXEMBbl JICYCHHUS, OINPEHENSIOT C

HCITIOJIBb30BAHUEM JaHHBIX O BBIJACJIICHUAX VOC narpeHTa nociie JIe4eHHs.

o 3nayenuss  koHueHtpaumu VOC B mporHosupyemoMm  VOC-mpodue
UHIyupoBaHHOW JieueHneM MCD 370pOBBbIX KIETOK, IO BbIOpaHHOH (ha3bl BBIOPAHHOM

CXEMBbI JICUCHU, C UCITOJIB30BAHHUEM JaHHBIX O BBIACICHUAX VOC nanueHTa a0 JCUYCHU.

. 3Hauenuss  koHueHtparmu VOC B mporHosupyemom  VOC-mpodune
uHOyupoBaHHON JieueHHeM MCD 3710pOBBIX KIIETOK, BO BpeMsi W/WIM TOCJ]E BBIOPAHHON
(a3pl BBIOPAHHOW CXEMBbI JICYEHHs, C HCIOJB30BAHMEM JHaHHbIX O BbigesneHuwsx VOC

nanmueHTa 1ocJje JCUCHUA.

o 3nayenus koHueHtpaumu VOC B mnporHosupyemom VOC-mpodpune MCD
3I0POBBIX KJIETOK IO BBIOpAHHOW (ha3bl BHIOPAHHON CXEMBbI JICUEHUS, C HCIOJIb30BAHUEM

naHHbIX O BeIeeHusax VOC manueHTa 10 JeUeHus.

o 3nayenns koHueHtpaumu VOC B mnporHosupyemom VOC-mpodpune MCD
3IIOPOBBIX KJIETOK BO BPEMsl W/WJIM IOCHe BbIOPaHHOH (pa3bl BHIOPAHHOH CXEMBI JICUEHUs, C

HCITOJB30BAHUEM JaHHBIX O BBIACJIICHUAX vVOC MalreHTa 1oCJIC JICUCHU.

Cxemy neyeHus: npu3HAOT 3P (PEKTUBHON B TOM Cjydae, KOTrJa 3HAYEHHUs KOHLEHTPAIUH,
MOJIyYeHHBbIE M3 YKAa3aHHBIX NaHHBIX O BbigedeHusix VOC manweHTa mnociie JeUeHwUs,
CBSI3aHHBIC MO MEHBINEH Mepe C OOHHM U3 IMEePEUHCICHHOrO: OOpas3laMH BbIIBIXa€MOTO

BO3AyXa W oOpa3namMu OHONOrMYecKOH >KUAKOCTH opraHu3ma, noiydeHHole u3 VOC B
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YKa3aHHOM MpPOTHO3HPYeMOM, Bbi3BaHHbIM JiedeHueM, VOC-npodpmie MCD 310poBbIxX
KJIETOK, OCTAIOTCS HEW3MEHHBIMHU (HAmpuMep, PasHHULA MEXKIy 3HAYCHUSIMH HAXOOUTCS B
npeaenax 3apaHee OINPENEeNIEHHOrO IMOPOrOBOTO 3HAUEHHs) MO OTHOIIGHWIO K 3HAYEHUSIM
KOHLIEHTPALMHY, TOJYYEeHHbIM W3 YKa3aHHbIX JaHHBIX O BbiaeneHmwsx VOC mnauueHTta 10
JICUEHUs, CBSI3aHHBIX IO MEHbILIEH Mepe ¢ OJHMM U3 MEePEeUrCIIeHHOro. oOpa3namu
BBIJIBIXa€MOT'0 BO31yXa W 00pa3namMu OMOJOrHYeCKON KUAKOCTH OPTaHU3Ma, IOy YSHHbBIE U3
VOC B yKa3aHHOM MpPOTHO3WPyeMOM, Bb3BaHHOM JjeueHueMm, VOC-mpodpune MCD

3A0POBBIX KJICTOK.

O¢dexTuBHOCTL BBIOpaHHOrO (hasbl BBIOPAHHONW CXEMBl JIEUYEHHS MOXXET OBbITh
JOMNOJIHUTEJIBHO ONpesieieHa C HCIONb30BaHMEM 3HadeHuil koHueHntpaumu VOC B
auHamudeckuii  augpdepenimanphpiii VOC-npoduiab BO3MOKHOCTH PE3HUCTEHTHOCTH K
JICUSHHIO TIALIMEHTAa, a Takke 3HaueHwit koHueHTparmu VOC B nuddepenuuansiom VOC-
npo¢uie 4acToThl MyTalMid 10 BBIOPaHHOH (ha3bl BHIOPAHHOW CXEMBI JICYEHUS U BO BpeMsI
w/unu noce BeIOpaHHOH (pas3sl BBIOpaHHOH cxeMbl jiedeHust. 3HaueHns koHueHrpaun VOC B
auHamudeckoM auddeperunansaom  VOC-mpoduae BO3ZMOKHOCTH PE3UCTEHTHOCTH K
Je4YeHnIo nanyeHTa u B auddepenumanbaom VOC-nipodue 4acToThl MyTalMi 0 JICUSHUS

onpeacisitOT ¢ UCIOJIb30BAHUEM JaHHBIX O BBIACICHUAX VOC J0 JICUCHUs ITallUCHTA.

3Hauenust koHueHtpammu VOC B guHamuueckoM nuddepenupmansiom VOC-npodune
BO3SMOXKHOCTH PE3MCTEHTHOCTH K JIe4eHHIO0 mnauueHta u B auddepenunansaom VOC-
npoduie 4aCTOThI MyTalUid BO BpPeMsl W/WIM TMOCJe BBIOpAHHOU (ha3bl BHIOPAHHON CXEMBbI
JICUSHHsI OTPENEeNSIOT ¢ HCIOJIb30BaHHEM AaHHBIX O BbiAeseHusx VOC mamueHta mocie
nedenusi. BoiOpaHHyro a3y BbIOpaHHOW CXeMbl JIeYeHHs] MPU3HAKT 3((OEKTUBHOW B TOM
cnydae, korna 3HadeHus: koHueHrpauu VOC B nuHamudeckom nuddeperunansiom VOC-
npodsie BOSMOXKHOCTH PE3UCTEHTHOCTH K JICUEHHIO MALMEeHTa 10 BbIOpaHHOH (a3el
BBIOPAHHOW CXEMBI JICUEHHsI H BO BPEMS W/HIIK TOCHE BbIOpaHHOU (ha3bl BHIOPAHHON CXEMBI
JeueHns octarorcs Oe3 m3MmeHeHuil. Kpome Toro, BeIOpaHHyr ¢a3a BbIOPaHHOH CXEMBI
JeueHns1 npu3HaT 3(P(EKTUBHOW B TOM ciiydae, Korja 3HadeHus koHneHtpauun VOC B
mddepermmansaom VOC-ipodusie 4acToThl MyTaLUii, BO BpeMsl H/MJIH TIOCJIE IO MEHbIICH
Mepe OmHON BbIOpaHHOW (ha3bl BBIOPAHHOW CXEMbI JICUEHHS OCTAIOTCS 0e3 H3MEHEHHM
OTHOCHUTENIbHO 3HaueHni KoHueHTparun 3tTux VOC 1o BeiOpaHHOH (ha3bl BEIOPAHHON CXEMBI

JICUCHMUA.
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Kpome toro, BeiOpanHyr0 (ha3a BEIOPAHHOUN CXEMBbI JieUeHUs] MPU3HAIT 3()PEeKTUBHON B TOM
ciydae, KOrja He WACHTU(HUIMPOBAHO HUKAKMX HOBBIX MyTauuid. HoByro MyTtammio wimm
MyTal UACHTUPUIHUPYIOT IOCPENCTBOM CpPAaBHUBAHUS NaHHBIX O BeigeneHmsax VOC
MAaLMEHTa TOCTe JIEUYEHHsI ¢ COXPAHEHHbIMU AMHaMHUecKuMH nuddepenimanpasivn VOC-
npodusimu. Ilepen monbITkol HAEHTHGUIHMPOBATH HOBYIO MyTALHIO WM MYTAaLlUH, JaHHbIE
o BbigeneHmsix VOC mammenta mocne JiedeHuss oTGuiabTpoBbBalOT ¢ VOC-mpodunem
LIeJIEBBIX KJIETOK 10 jedyeHus1, ¢ VOC-npodunem nnanynuposanHoi neueHrneM MCD nieneBbIx
kierok, a Takxke ¢ VOC-mpopunem MCD wneneBbIX KIETOK, TEM CaMbIM CHHXKasi YPOBEHb
uHpopmanun, koropele otHocATcs K VOC cBsazanHbIx ¢ VOC-npoduneM 1eneBbIx KIETOK A0
neuenusi, VOC-npodunem uanynupoBaHHoU jeueHueM MCD nenesbix kierok, u VOC-

npodunem MCD 1ieneBbIX KJIETOK.

Co ccpuikoit Ha @urypy 1, npoueccop 106 ompenensier 3ppekTHBHOCTD MO MeHbLIEH Mepe

OIHOI BBIOpAaHHOH (ha3bl BBIOPAHHOM CXEMBI JICUSHHs, HA3HAUYEHHOH OTAEIBHOMY IMAIUeHTYy.

Eme onHo ucnonp3oBanue coxpaneHHbIX VOC-npoduneil COCTOUT B TOM, YTOOBI pa3iIndaTh
aKTHBHBIEC U HEAKTHBHBIE MyTalll{ y TALMEHTa /WK KyJbTyp. PaccMorpum Teneps @urypa
14, xoropasi mpencraBiseT COOOH CXEMATHMYECKYI0 WUIFOCTPALMIO Crocoba pa3iudeHus
AKTUBHBIX W HEAKTHBHBIX MYTaLII/Iﬁ y namue€HTa 15005 M1 051 KYJIBTYDP, KOTOprﬁ MPUMEHAOT B
COOTBETCTBHUHU C JOINOJIHUTEJIbHBIM BapHuaHTOM OCYyICCTBJICHUA PaCKpbIBa€MOI'O

TEXHUYECCKOTI'O PCIICHUA.

B xone mpouenypst 750 y manmeHta OepyT mO MeHbIIEH Mepe OIHO U3 MEePEeYHCICHHOTO:
00pa3ibl BBIIBIXa€MOI'0 BO3AyXa W/HMIU 00pasibl OMONOTHYECKUX SKUIKOCTEH OpraHM3Ma.

ITocne mpoueaypet 750 cnocod MPoOAOIKAETCS BBIMOJTHEHHEM MPOLEAypbl 752.

B xone nponenyper 752 u3 VOC, BbigensieMbIx B 00pa3lax BbIIBIXa€MOTrO BO3AyXa H/HIIH
obpasiax OHOJIOTUYECKON KUAKOCTU OpraHu3Ma, MoJy4aroT Aanubie o BeiaeneHusix VOC. Co
ccbUlKON Ha @urypy 1, aHanusupyromee ycrpoictso 102 nojsydaer JaHHbIE O BBIACJICHUSIX
VOC wu3 VOC, BbiensieMbIx o0Opa3liaMH BBIIBIXaEMOTrO BO3AyXa wW/mwind oOpasnamu
Ounosornuecknx KUAKocTed opranmsma. llocnme mpouenypsl 752 cnoco® mpomoiKaeTcs

BBITIOJTHEHUEM IpoLieaAypbl 766.

B xome mpomenypsl 754 y mamueHTa TpOU3BOASAT 3a00p 00pasloB IENEBbIX KJIETOK U
00pa3oB 3M0poBbIX KjeTok. locnme mpouenypsl 754 ¢moco0 mpoOmOIBKAETCsl BBITOJHEHUEM

npouenypst 756.
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B xone mpouenypsl 756 st LeNeBBIX KJIETOK M 3A0POBBIX KIJIETOK OINpPEAeNIeHa NeHOMHas
NOCJIEIOBATEIbHOCTb M BBIOJHEHAa  MOJEKyJsipHas — HaeHTH(UKauus,  4YTOOBI
UeHTUQUIIPOBAaTh M KJIACCH(PHUIMPOBATh PE3UCTEHTHYIO K JiedeHuro myTauuio. [locne

npouenypsl 756 crnocod MponoIBKAeTCs BBITOJIHEHUEM MPOIeny pbl 758.

B xone mpouenypel 758 KynbTUBHUPYIOT OOpasubl LEJEBBIX U 370POBbIX KieTok. llocie

npouenypsl 758 crnocod mponoIrKaeTes BBIMOJIHEHUEM Mporeny pbl 760.

B xone mpouenypst 760, monyuaror aaHHble O BbiAeneHHsXx VOC, KOTOpble OTHOCSTCS K
VOC, BrigenseMbIM KyJbTypaMU L€JE€BBIX U 370poBBIX KieTok. Co ccbuikoil Ha @urypy 1,
aHajusupyromee ycrpoiictBo 102 mnonyuaer npanHbele O BbiaesneHusx VOC, koTopble
otHocaTcss Kk VOC, BblenseMbIM KyJbTypaMu LENeBbIX M 3A0pOBbIX kieTok. Ilocie

npouenypst 760 crocod MpoaoKaeTCst BHIOJIHEHHEM MTPOLEny pbl 762.

B xozne mpouenypsl 762, mocpencTBOM CpaBHUBAHMS JaHHBIX O BbigeneHusx VOC u3 kyabTyp
LIEJIEBBIX KJIETOK C JAaHHBIMHU O BbiaeNeHUAX VOC U3 KyJbTyp 3J0POBBIX KJIETOK, ONPEIENSIOT
VOC-npodune nenesoii knerku. Co ccpuikoii Ha Purypy 1, mOCpenCTBOM CpaBHUBAHUS
naHHbIX O BbiAeNeHUAX VOC u3 KyJbTyp LENEBbIX KJIETOK € KYJbTyPaMHU 310POBBIX KJIETOK,
npoueccop 106 onpenenser VOC-npodwib nenesoii kinetku. [Tocie mpouenypbl 762 crnocod

MIPOJOJIZKAETCS BBITTOJIHEHUEM MPOLEaypbl 764.

B xome mpouenypbl 764, mocpenctsoMm cpaBHuBaHus VOC-mpoduiisi HeNeBbIX KIETOK C
COXpaHEHHBIMH AMHAMUYeCKUMU nuddepenHnpanbabiMu VOC-ipodrisiMu, onpeneaeHHbIMUA
TaK, Kak omucaH Bbile B couetannu ¢ @urypamu 3A-3C, SA-5C, 7A-7B, 8A-8B u 10A-10C,
OTpeNeNAOT aKTUBHYI0 MyTalMIO0 UM MyTallMM B KyJbTypax LeneBbiXx kieTok. Co CChUIKOMN
Ha @urypy 1, mocpenctBoM cpaBauBaHust VOC-mpoduns wnenebix kietok ¢ VOC-
npodusimu B 6ase nanueix 104, mpouecc 106 onpenenser akTHBHY IO MyTALUIO HIIH My TallHH
B KyJbTypax LEJNEBBbIX KJIETOK W3 CIUCKAa MyTallMii, MOJY4YEHHbIX CEKBEHHPOBAHHEM TIe€Ha.

IMocne mpoueaypet 764 cnocod MPOAOIKAETCS BBIMOJTHEHHEM MPOLEAypbl 766.

B xonme mpoueaypel 766, NOCpeACTBOM CpaBHMBaHHUs JaHHble O BbigeneHusax VOC
BBIJBIXaEMOTO BO3/AyXa W/WIM OWOJNOTMUECKUX JKUIAKOCTEH OpraHu3Ma MalfeHTa C
uneHTuuurposanHeiM  JnHamuueckum  [uddeperumansipiv - VOC-npoduem  unu
npodunsimu  (T.e., upeHtuuimposanHeli JnHamuueckuit Juddepenunansupii VOC-
npopmwns wiu mnpodunu otHocsTess kK [uHammueckomy uddepennuansnomy VOC-

npodmmro  KOTOpeIii ObUT MAeHTUUIHMPOBAH mocpencTBoM cpaBHuBaHus VOC-npodus
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LIEJIEBBIX KIJIETOK ¢ coxpaHeHHbIM JlnHamuueckuM luddepennmansasiv VOC-npodunem), y
MALMEHTa ONPENEISIFOT aKTUBHYI0 MYTALMIO WM MyTauuu. Kpome Toro, ¢ MCIoNb30BaHHEM
VOC-npodunst 1eneBbIx KIETOK OTQWIBTPOBBIBAIOT JAaHHble O BblAeneHusax VOC
BBIJBIXa€MOTO BO3[yXa WMWIM OHOJOrMYeCKOW JKMAKOCTH opraHuzMa. Kpome Toro,
ordunbTpoBaHHBIE HaHHble O BbiaeneHHax VOC  BblAbIXaeMOro BO3AyXa W/HIH
OMONOrNYecKOl JKUAKOCTH OpraHu3Ma CPaBHUBAIOT C COXPAHEHHBIMH JHHAMUYECKHMHU
mipdepenmmansabivn - VOC-nipoduisiMy, ONpeneNeHHbIMH TaK, KakK OIHCAHO BbIIIE B
couetanuu ¢ Purypamu 3A-3C, 5A-5C, 7A-7B, 8A-8B u 10A-10C. Co ccbuikoii Ha Qurypy

1, mpoueccop 106 onpenensier y nauueHTa aKTUBHY K MYy TaL[UK0 WU MYTaLlUH.

Eme onun BapuaHT ucnonb3oBaHus coxpaHeHHBIX VOC-npoduneii cocTouT B TOM, YTOOBI
ONpeAeauTh ONTUMAJIbHOE JIeueHue 17 nauuenta. Paccmorpum teneps @urypst 15A u 15B,
KOTOpbIE MPEACTABIAIOT COOOH CXEMaTHYeCKyl0 WUIFOCTPALMIO Crocoda OmpeeseHus
ONTHUMAJIBHOTO JICUEHUs AJI MALMeHTa, KOTOPbI NPUMEHSIOT B COOTBETCTBUU C €€ OJHUM

BApUAHTOM OCYHIECCTBJICHUA PACKPBIBACMOTI'O TEXHUYECKOI'0 PECIICHUA.

B xonme mpouenypst 800 y mammeHta npousBomsT 3a00p 00pasLOB IENEBBIX KIETOK H
o0pasuoB 3m0poBbix KieTok. ITocne mpouenypbt 800 crnocod MpOAOKAETCs BBITOJHEHHEM

npouenypst 802.

B xome mpouenypbl 802, ¢ moMOLIb0 OOpa3LOB LEJIEBBIX KJIETOK U OOPa3IOB 3I0POBBIX
KJIETOK, TIOJYYar0T 1Ba HAOOpa KyJIbTYp LEJEBBIX KIETOK (T.€., HA0Op «A» KyJbTYp LENEBbIX
KJIETOK M HaOop «B» KyJnbTyp LENEeBBIX KJIETOK) U J1Ba HaOOpa KyJbTYP 3I0POBBIX KJIIETOK
(T.e., HAOOp «A» KyJBTYyp 3IOPOBBIX KJIETOK M Habop «B» KynbTyp 3HOPOBBIX KIIETOK),
coorBeTcTBeHHO. Kaxnplii HaOOp BKIIIOYAaeT MO MeHbIIeH Mepe omHy KynbTypy. I[locne

npouenypst 802 crnocod MpoIoIKAETCs BBITOJIHEHUEM Mpotieny pbl 804.

B xone mpouenypet 804 monyvaroT gaHHble 0 BeiaeaeHUsAX VOC KyIbTyp LENeBbIX KIETOK 10
JeueHust, Koropble oTHOcATCA K VOC, BBIAENsIeMBIM IIEJIEBBIMU KJIETKAMHU B 000MX Habopax
KYJITYP LENEBbIX KIETOK (T.€., B Ha0Ope «A» KyJbTyp LEJEBBIX KIETOK M B KYJbTypax
LeNeBbIX KJIEeTOK «By), a Taxke nanHbie o BbineneHusix VOC KyJapTyp 300pOBBIX KIETOK A0
JeueHus, Kotopele oTHocATCs K VOC, BIIessieMbIM 310POBBIMHU KJIETKAMH B 000MX Habopax
KYJIBTY D 30POBBIX KJIETOK (T.€., B Habope «A» KyJbTyp 3IOPOBBIX KJIETOK U B Habope «B»
KYJIBTYp 300poBbIX KieToK). Co ccpuikoit Ha @urypy 1, amanmsupyromee ycrpoiictso 102

NOoJIy4a€T AaHHBIC O BBIACIICHUAX vVOC KYJbTYP LCJCBBIX KIIECTOK OO JICHCHUSA, KOTOPBIC
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otHocsTest kK VOC, BbIneIsieMbIM LI€JIEBbIE KJIETKH W3 LEJIEBBIX KIETOK B 00omx Habopax
KYJIBTYP LEJICBbIX KJICTOK, a4 TAKXKC AAHHBIC O BBIACIICHUAX VOC KYJBbTYP 34OPOBBIX KJIECTOK
A0 JICHCHUs, KOTOPBIC OTHOCATCA K VOC, BBIACIIIEMbIM 300POBBIMH KJIETKAMU W3 34OPOBBIX
KJIETOK B 00oMx Habopax KyJbTyp 3m0poBbIx kieTok. [locme mpouemypst 804, cmocod

MIPOAOJIKAETCA BhINONHeHUueM npouenyp 806, 826, 828 u 830.

B xone npouenypst 806, mocpeacTBOM CpaBHMBaHUs JaHHBIX O BblaenaeHUsx VOC KkynbTyp
LIEJIEBBIX KJIETOK JI0 JIEYEHUS U3 000X HaOOPOB KYJBTYp LIENEBBIX KIETOK (T.€., Habopa «A»
KYJIBTYP LEJIEBBbIX KJIETOK M KYJBTYpP LENeBbIX KiIeTOK «B») ¢ manHpiMu 0 BbieneHusix VOC
KYJIBTYP 30POBBIX KJIETOK JI0 JIUeHHUs] U3 000X HaOOpOB KYyJBTYpP 3A0POBBIX KJIETOK (T.€.,
HaOopa «A» KyJbTyp 3IOpPOBBIX KJIE€TOK U Habopa «B» KyJapTyp 340pPOBBIX KIJETOK),
nosny4atror VOC-npodune nenesbix kiaetok a0 jgedeHus 1 VOC-npoduib 310pOBBIX KIETOK
no nedenus. Co ccpuikoi Ha Purypy 1, mocpencTBOM CpaBHUBAHMS AAHHBIX O BBIIEIEHUSIX
VOC kyabpTyp LENeBbIX KJIETOK W3 KYJbTYp LEJEeBbIX KJIETOK B 00OMX Habopax KyJibTyp
LIEJIEBBIX KJIETOK C AaHHBIMU O BblgeneHusix VOC KyJbTyp 310pOBBIX KJIETOK U3 KYJBTYP
3IOPOBBIX KJIETOK B 000MX HabOpax KyJbTYp 3I0POBBIX KJIETOK, poueccop 106 onpenenser a
VOC-npodunp nenesoii kiaerku ao gedenns 1 VOC-npoduinb 310pOBBIX KIETOK 10 JICUSHHS.
ITocne mpouenypst 806, cocod mpoposskaeTcs BoInoaHeHHeM npouenyp 808, 810, 820, 826,
828 u 830.

B xome mpouenypbl 808 MHAyLHMPYIOT MAacCOBYHO THOENb KJIETOK B LIEJEBBIX KIETKAX B
nepBoM Habope KyJIbTYp LENeBbIX KJIETOK (T.e., Habope «A» KyJNbTyp LEJEeBBIX KIETOK)
TakuM 00pa3oM, koTopbiii He coszmaer VOC-apredakTbl (Hampumep, HUCHONB3YS METOIbI
MI'HOBEHHOU 3amopo3ku win wMetoasl UV ceera). Ilocne mnpouenypsr 808, cmocod

MIPOJOJIZKAETCS BBIITOJIHEHUEM NpoLeaypsl 812.

B xone mpouenypsr 810, MHAYLUPYIOT MAacCOBYHO) THOENb KJIETOK B 3IOPOBBIX KJIETKaX B
nepBoM Habope KyJbTyp 3J0POBBIX KIETOK (T.e., Habope «A» KyJbTyp 3IOPOBBIX KIIETOK)
TaKUM 00pa3oM, KOTOpeIi He co3nmaer octarouHblx VOC, TtakuMm 00pa3oM, KOTOpBIH He
cozmaer VOC-apredaxTel (HarmpuMep, HCHOIB3YsS METOABl MTHOBEHHOW 3aMOpPO3KU WU
meronel UV cBera). Ilocne mnpouenayper 810, crmoco0d NpOAOIKAETCS BBINOJHEHHEM

npouenypst 814.

B xome mponenypel 812 monydaroT manHbie 0 BbigeneHusix VOC xynpryp moct-MCD

LEJEBbIX KIICTOK, KOTOPBIC OTHOCATCA K LEJCBBIM KIIETKaAM B IMEPBOM Ha6ope KYJIbTYPbI
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LIEJIEBBIX KJIETOK (T.e., Habope «A» KyJbTyp LeieBbiX kieTok). Co ccpuikoit Ha @urypy 1,
aHajusupymomee ycrporcTtBo 102 momydaer nanHele o BbigeneHusix VOC KyJnbTyp mOCT-
MCD ueneBbIX KJIETOK, KOTOPbIE OTHOCSTCS K LENIEBBIM KJIETKAM B KYJBTYpe «A» IENEeBBIX
kietok nocie uaay ki MCD. Ioce npouenypst 812 criocod mpoaoykaeTcst BHITOJTHEHUEM

npouenypst 816.

B xonme mpouenypel 814 monydaroT manHele 0 BbigeneHusix VOC kynstyp moct-MCD
3II0OPOBBIX KJIETOK, KOTOPBIE OTHOCSATCS K 3IOPOBBIM KJIETKAM B IEPBOM HaOOpE KyJBTYpPHI
3II0POBBIX KJIETOK (T.€., Habope «A» KyJbTyp 310poBbiX KieTok). Co ccpuikoit Ha @urypy 1,
aHajusupymomee yctpoicTtBo 102 mosyudaer nanHble O BbigeneHussix VOC KyJnbTyp mocT-
MCD 310pOBBIX KJIETOK, KOTOPbIE OTHOCATCS K 370POBBIM KJIETKaM B KyJbType «A»
300poBBIX KieTok nocye uHaykuuun MCD. IMocne npouenyper 814 cnoco® mpomopkaercs

BBITIOJIHEHUEM Tponeaypol 818.

B xone npouenype! 816, nocpencTBOM CpaBHMBaHUS AaHHBIX O BbiaeneHUsX VOC KyJIbTyp
LIeJIEBBIX KJIETOK JI0 JieueHus ¢ JaHHbIMU O BbiaeneHnsax VOC kynbsryp noct-MCD neneBbix
kierok, nony4daror VOC-nmpodpune MCD neneseix kierok. VOC-npoduns MCD neneBbix
ki1eTok oTHocsATes: K VOC, BbImensieMbIM LIEEBBIMH KJIETKAMH B MEPBOM HAOOpe KyJbTYp
LIENIEBBIX KJIETOK (T.e., Habope «A» KyJbTyp LEJEBBIX KJIETOK) B TOM ciydae, korna MCD
OblJIla MHIYLUpOBaHA TaKuM 0Opa3oM, KOTOPhIM He co3maeT ocratouHble VOC-apredakTbl
(HampuMep, MCTOJB3ysi METOObl MIHOBEHHOW 3amopo3ku wim meronael UV cera). Co
ccplikoil Ha Purypy 1, mocpencTBoM cpaBHUBaHUs NaHHBIX O BbieneHusx VOC kyabTyp
LIEJIEBBIX KJIETOK JIO JICUEHHs LEJIEBbIX KJIETOK B IMEPBOM HA0OpE KYJBTYP LEJIEBbIX KJIETOK C
naHHbIMU O BbieneHusx VOC kynsTypsl mocT-MCD neneBbIX KJIETOK LIEJIEBBIX KJIETOK B
nepBoOM Habope KyJbTyp LeNeBbIX KieTok, mporeccop 106 cozmaer VOC-mpoduns MCD
1eneBbix kietok. [locne mpouenypsl 816 cmocod mpomoKaeTcst BBITOJHEHUEM TPOIENyp

826 u 828.

B xone npouenyps! 818, mocpencTsom cpaBHMBaHUs JaHHBIX O BelaeneHUusx VOC KynbTyp
3IIOPOBBIX KJIETOK 0 JICYSHHUS 3T0POBBIX KJIETOK B IIEPBOM HaOOpE KYJIbTYP 31OPOBBIX KJIETOK
(T.e., Habope «A» KyJbTYp 3IOPOBBIX KJIETOK) C TaHHBIMH O BbigeneHusx VOC KyabsTyp moct
-MCD 310pOBBIX KJIETOK 3[JOPOBBIX KJIETOK B MEPBOM HaOOpe KyJBTYP 3JOPOBBIX KIETOK
(T.e., Habope «A» KyJbTyp 3M0pOBBIX KJIeTOK), mony4aroT VOC-npoduie MCD 310poBbIX

kiaerok. VOC-mipoduns MCD 310poBbIx kieTok otHocuTest K VOC, BeIIENIsI€eMBbIM KYJIBTYPOH
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«A» 3IIOPOBBIX KJIETOK B TOM ciiydae, korga MCD uHAy LupyOT TaKuM 00pa3oM, KOTOPBIN He
cozmaer ocratouHble VOC-apredaktbl (Hampumep, HCIONB3YsT METOABl MIHOBEHHOU
3amopo3ky, win Metoasl UV ceeta). Co ccbutkoit Ha @urypy 1, mocpencTBoM CpaBHUBAHHS
naHHbIX O BbieneHUsx VOC KyJIbTyp 340pOBBIX KJIETOK IO JIEYEHUs 310POBBIX KJIETOK B
nepBoM Habope KyJbTYyp 3I0POBBIX KIETOK C JaHHBIMH O BbiaeneHHAX VOC KynbTyp mOCT-
MCD 310pOBBIX KJIETOK 3[0POBBIX KJIETOK B IEPBOM HAOOpe KyJIbTYp 3IOPOBBIX KIJIETOK,
npoueccop 106 cozgaer VOC-nmpoduns MCD 3noposeix kietok. ITocie mpouenypsr 818

Croco0 MPOAOIKAETCSI BBIMOIHEHUEM Tporenypsl 830.

B xone npouenyps 820, mo MeHbIIel Mepe OfHY BBIOPAHHYIO CXEMY JIEYEHUs] IPUMEHSIOT K
LIeJIEBBIM KJIETKaM BO BTOPOM Habope KyJbTyp LeNIEBBIX KJIETOK (T.e., Habope «B» kymnbTyp
LIeJIeBBIX KJIETOK) M K 30POBOH KJIETKE BO BTOPOM Habope 30pOBBIX KJIETOK (T.e., Habope
«B» KynmpTyp LeneBbIX KJIETOK). B Tex ciydwasx, Korga NpUMEHsIOT Oojiee OIHOH CXeMbl
JIEUEHMsI, CXEMBbI JIEYEHUsS] UCIIONB3YIOT B Ka4eCTBE CPABHUTENIBHOM CCHUIKU IO OTHOLIEHHUIO

apyr k apyry. [Tocne npouenypst 820, criocod MpoaoKaeTCsi BBIMOJHEHHEM MPOLeay pbl 824,

B xone mpouenyps! 822, mis Kakmoi BBHIOPAHHOH CXEMbl JICUEHHs, MOJNYYalOT AAaHHBIE O
BoiiesieHNsIXx VOC KyJbTyp LieNeBbIX KIJIETOK MOCHIE JISYEHUs, KOTOPbIe OTHOCSTCS K LIeJIEBbIM
KJIETKaM BO BTOPOM HaOope KyJbTyp LIEJeBbIX KIETOK (T.e., Habope «B» KynbTyp LeneBbIx
kierok). Co ccpuikoi Ha @urypy 1, aHammsupyromee ycTpoiictso 102 mosy4yaeT naHHbIE O
BbIieneHusIXx VOC KyJbTyp LeNEBbIX KJIETOK MOCIE JIEYEHHUs,, KOTOPbIE OTHOCATCS K LIeJIEBbIM
KJIETKaM BO BTOPOM HAOOpe KyJbTyp LEJIEeBBIX KIETOK JUISI KaKOOW BBIOPAHHOH CXEMbI

neuenusi. [Tocie npouenypsl 822 criocod mpoaoiKaeTcs: BHIMOJHEHHEM npouenyp 826 u 828.

B xome mpouenyps 824, s kKakmoil BbIOPaHHON CXeMbI JIEYEHUs, TOCe TMPUMEHEHUs
BBIOPAHHOW CXEMBI JICYSHHs], MOJIy4aroT AaHHble O BbigeneHusix VOC KyJabTyp 3A0pOBBIX
KJIETOK IOCJIE JIEYEHUs], KOTOPbIE OTHOCATCSI K 37I0POBOH KJIETKE BO BTOPOM HaOOpE KYJBTYP
3I0POBBIX KJIETOK (T.€., Habope «B» KynbTyp 310poBbIX KieTok). Co ccpuikoi Ha @urypy 1,
IUIS KaKAOH BBIOPAHHOW CXEMBI JICYSHHMs], NTOCIe PUMEHEHUs] BBIOPAHHOW CXEMBbI JICUCHHS,
aHaju3upymomee ycrporctso 102 nonmyydaer nannbie 0 BoiaenaeHusix VOC KyJIbTyp 340pOBBIX
KJIETOK ITOCJIE JIEUEHUs], KOTOPbIE OTHOCATCSI K 37I0POBOH KJIETKE BO BTOPOM HabOpE KYJBTYp
3nopoBbIx kjetok. [locie npouenypst 824 cnocod MpOmOIKAETCS BHITIOJTHEHUEM TPOLEAY PbI

830.
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B xone npouenypsl 826, st Ka:KAOW BBIOPAHHOM CXEMbI JICUESHUS OTMPEAEIISIOT BO3MOXKHOCTD
PE3UCTEHTHOCTH K JIEYEHUIO M YaCTOTYy MyTaluil LeneBbIX Ki1eTok. O0e XapaKTepuCTHUKU -
BO3MOKHOCTh PE3UCTEHTHOCTH K JIEYEHHI0 M YacTOTy MYyTaUWi LeJIeBOH KJIETKH -
UCTIONB3YIOT, AJISL TOTO, YTOOBI OnpenenuTsb, 3p(ekTrBHa 1 BRIOpaHHAsI CXeMa JICUEHUs WIIH
HeT (TO ecTh omnpenenutsb 3¢dekt nedenus). [leppoHadaibHO, C HUCIOIB30BAHUEM JTAHHBIX O
BeieneHNsIXx VOC KyJbTyp LENEBBIX KIETOK A0 JIYEHUs, KOTOPbIE OTHOCATCS K LEJIEBBIM
KJIETKaM KyJbTypbl «B» (T.€., onpenensisi ypoBHU KOHIEHTpauuu coorercTByomux VOC no
nedeHust), onpenenstor 3HaueHus KoHneHTrpaun VOC B VOC-nipoduite nesieBbIx KIETOK 10
neueHus. 3ateM fAaHHble O BbieneHUAX VOC KynbTyp LENeBbIX KJIETOK IOCHE JIEUEHHUs
or¢unbTpoBbIBalOT ¢ ucnonpzoBaHueM VOC-npodpuns MCD 1neneBbIX KJIETOK, AJs
cHwkeHusa ypoBHs VOC, cBA3aHHOro ¢ rubenpro kieTok. 3HaueHus koHueHtpamnu VOC B
VOC-npopune 1neneBblx KJIETOK JO JIEYEHUs ONPENesIIoT C  HCIIOJIb30BaHHEM
OTGUIBTPOBAHHBIX NaHHBIX O BbeneHHAX VOC KyJbTyp LeNeBBIX KJIETOK IOCIHE JICYEHUs
(T.e., ompenenssi ypOBHH KOHLEHTpauuu coorBercTByromux VOC BO Bpemsi W/uiH mocie
aedeHus1). BO3MOXHOCTb pPE3HCTEHTHOCTH K JIEYEHHIO BBIOPAHHOH CXEMbl JICYSHMS
ONpEAEISIIOT MOCPEACTBOM CpaBHUBaHUS 3HaueHMH KoHUeHTpauun VOC B VOC-mpodune
LIEJIEBBIX KJIETOK JI0 JIEYEHHs 1O BLIOPAHHOMN CXEMBbI JIEYEHHsI, CO 3HAYCHUSIMU KOHLIEHTPALIUH
VOC B VOC-npoduie nenaeBbix KJIETOK A0 JEYEHHs BO BpPEMsl WM TOCE BBIOPAHHOU
cxeMbl JieueHus. FI3MeHeHne ypoBHel koHLIeHTpauu coorBeTcTByomux VOC yka3biBaeT Ha
YacThb KJIETOK, KOTOpbIE TMEPEHECHH BHIOPAHHYIK) CXE€My JIEYEHHUS U HE MYTHPOBAJIH.
BriOpanHyto cxeMy JieueHHsI ONPenesioT Kak 3(p(PEKTUBHYIO B TOM Clly4ae, KOrjia 3HauYeHHsI
koHueHTpaun VOC B VOC-npodune neneBbIx KJIETOK 0 JICYSHUs] CHIDKEHBL. BbiOpanHas
cxeMma JICYeHHUsT MOJKET OBbITh MpeNcTaByieHa Kak HaubOosee 3 eKxTHBHAS B TOM Clly4ae, Korjaa

3Hauenus: koHueHrpauu VOC B VOC-nipoduiie neneBbIx KIETOK 10 JICUEeHUs PaBHbBI HYJIO.

OtdunsrpoBannbie naHHble O BhiAeneHHssx VOC KyJbTyp LENEeBBbIX KJIETOK IMOCTE JICYCHHUS
JOTOJHATEIBHO OTQUIBTPOBBIBAIOT C HCONb30BaHHEeM VOC-npodmiis 1eNeBbIX KIETOK 10
neueHns. [loTeHIMaM CKOPOCTH MyTallH OTIPENEISIIOT MOCPEICTBOM CPABHUBAHHUSI IBYKPATHO
OTGMIBTPOBAHHBIX AaHHBIX O BbIIeNeHUsIX VOC KyJnbTyp HENeBBIX KIETOK IOCIE JICUEHHs C
coxpaneHHbiMu JlnHamudeckumu  Juddepenmmanpapivu  VOC-npodunisimu  (Hanpumep,
TAKMMH, KaK OIpe/esieHHble B JaHHOM JOKyMEHTe paHee B couetaHuu ¢ Purypamu 3A-3C,
5A-5C u 6A-6D), Takum oOpa3oM UAECHTUPHUUHPYS COXpaHEHHbIH JlMHAMHUECKUH
Hupdepenumansupiii  VOC-npodwie  wnu  mpoduim, COOTBETCTBYIOLIHE — IBYKPATHO

OT(UIBTPOBAHHBIM JAaHHBIM O BbIeNeHUsIX VOC KyJNbTyp LENeBbIX KIETOK IMOCHE JICYSHHUS.



10

15

20

25

30

WO 2020/089923 77 PCT/IL2019/051208

3arem, 3HadeHus  KoHueHTtpauun VOC  uaeHTHQUUIMPOBAHHOTO  COXPAHEHHOTO
Hunammueckoro Huddepenumanpaoro VOC-npodwis wuimu npoduiieil  OnpenessitoT ¢
UCTIOJIb30BAHMEM JBYKPAaTHO OT(HIBTPOBAHHBIX AaHHBIX O BbiAeneHmsIx VOC kynbtyp
LIEJIEBBIX KJIETOK TIOCJ€ JIeUeHHWs. YPOBHH KOHLEHTPALMH HIACHTU(UIPOBAHHBIX
coxpaHeHHbIX [lnHamnueckux uddepenunansapx VOC-npoduieit yka3plBalOT HA YaCTOTY
MyTalii pa3jJMYHBIX MyTali M TaTOT€HHbIX (AKTOPOB (TO €CTh, YaCTHU KJETOK,
MyTHUpPOBABIIUX NPU BBIOPAHHOM JIEUEHHH M KOJWYECTBY HOBBIX MYyTAallMi, KOTOpBIE
MOSIBIJIMCH TIOCJIE BBIOPAHHOTO JieueHUsi). BhIOpaHHYIO CXeMy JIEYSHHs OIpPENesisioT Kak
HanOoee 3Q(HEeKTUBHYIO B TOM ClIy4yae, KOraa HUKAKUX HOBBIX COXPAHEHHBIX J[MHAMUYECKUX
Hudpdepenunansubix VOC-npodumeit He naeHTHGUIUPOBAHO € UCTIONb30BAHUEM JIBYKPATHO
OT(GUIBTPOBAHHBIX NaHHBIX O BeiAeneHHsIXx VOC KyJnbTyp LeJeBbIX KJIETOK MOCIe jedeHus. B
TOM CJIydae, KOrja MCHONb3YIOT OoJiee ueM OJHy BBHIOPAHHYIO CXEMy JICU€HHs, ONITUMAJIbHAS
cXeMa JieueHHs MOXXeT OBbITb OINpeneNieHa IyTeM BbIOOpAa CXEMbl JIeUeHHs, KOTOpas
JAEMOHCTPHpYeT HauOobliee n3MeHeHne B ypoBHsax KoHueHTpauun VOC B VOC-npodue
LIEJIeBbIX KJIETOK 7O JIeUYeHHs, KOTOpOoe yKasbiBaeT Ha yMmeHblieHue ot VOC-nmpoduis
LIeJIEBBIX KJIETOK A0 JIedeHUs B NaHHBIX O BblIeneHusix VOC KyJbTyp LeJIeBbIX KJIETOK IOce
neuenus (T.e. onTuMaibHast 3QeKTHBHOCTh yKa3aHa, B TOM ciy4ae, korna VOC-nmpodub
LIEJIEBBIX KJIETOK /0 JieueHHusi Oojiee He MaeHTH(GHUUUPOBaH B AaHHBIX O BbigeneHusix VOC
KyJbTYp LEJIEeBbIX KIETOK TOCJe JIeYeHWs) W COXpaHeHHble JlMHaMUuYeckue
Huddepenunansabie VOC-ipodmnu mudo He WASHTUPHUIHMPOBAHBI B JAHHBIX O BBIIEICHUSIX
VOC xyJabpTyp UeNeBbIX KIETOK IMOCNe JiedeHHs, JMOO B TeX ClydasX, KOrga OHHU
UIeHTU(QULMPOBAHBI BO BCEX BBIOPAHHBIX CXEMaxX JICUEHHs, CXEMY JICUEHHs, KOTOpas
JEMOHCTPHPYET HAWUMEHbLIME W3MEHeHHs B ypOBHsAX KoHOeHTpaumu VOC B
uneHTU(UIUPOBAHHOM coxpaneHHOM J(unamudeckom uddepennuansaom VOC-nipoduiie B
npenenax NaHHbIX O BbigeNeHHsIx VOC KyJbTyp LENEBBIX KJIETOK ITOCHE JICUEHHS MOXKET
OBITH OmpenesieHa Kak onTuMajbHasi cxema Jiedenus. Co ccpuikoil Ha @urypy 1, mporeccop
106 onpenenser BO3MOXKHOCTb PE3UCTEHTHOCTHU K JICUEHHMIO M 4acToTy MyTauui. Ilocne

npouenypst 826 cnocod MPoIOIKAETCS BBITOJIHEHUEM MPOIIeny pbl 832.

B xone nponenypst 828 onpenensroT AeHCTBEHHOCTh KaKIOW BRIOPAHHON CXEMBbI JICUEHUS B
HeneBbIX Kjerkax. Jlims Toro, 4toObl OmpenenuTbh NEeHCTBEHHOCTb BBIOPAHHON CXEMBbI
JedeHus1, onpenessitoT 3HadeHnst konueHtpaund VOC B VOC-npodusie 1mieneBbIx KJIETOK 10
JieUeHUs] 10 W mocyie jiedeHus u 3HadeHus: koHueHtpaumu VOC B VOC-mpopune MCD

HOEJEBbIX KIICTOK A0 W IIOCJEC JICUCHMHA. C oroit OEJIbKO, € HCIIOJIbB30BaHUCM JAHHBIX O
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BeieneHNsIXx VOC KyJbTyp LENeBbIX KJIETOK IO JICYEHHMs, MOJYUYEHHBIX OT KyJbTyphl «B»
LIEJIEBBIX KJIETOK, ompenessitor ypoBHH koHueHTpamuu VOC B VOC-mpoduie ueneBbix
KJIETOK 70 JieueHus. Kpome Toro, ¢ ucnonb3oBaHueM AaHHbIX O BbieneHusx VOC kyabTyp
LIEJIEBBIX KJIETOK JIO JICYEHUS], OJYUEHHBIX OT KYJBTYPBI «A» LENEBBIX KJIETOK, ONMPEIEISIOT
3Hauenusi koHneHrpaunun VOC B VOC-npodpune MCD uenessix kierok. Kpome Toro, ¢
UCTIOJIb30BAaHUEM MaHHBIX O BblAeNeHHAX VOC KyJNbTyp LENEeBBIX KJIETOK IOCHE JICUSHHS,
MOJYYEHHBIX OT KYJBTYpbl «B» IeNeBbIX KJIETOK, OMpENeNsfoT 3HAueHHs KOHLEHTPAaLUu
VOC B VOC-npoduiie 1eneBbix KJIETOK 0 JICUEHUs], a TaAK)Ke, C UCTIOJIb30BAHUEM JTAHHBIX O
BoeifeneHNsIX VOC KyJIbTyp LIENeBbIX KJIETOK MOCHE JISYEHHUs], IOy YEHHBIX OT KYJBTYPBI «A»
LIEJIEBBIX KJIETOK, OmpenessatoT 3HadeHus kKoHneHtpauun VOC B VOC-npodpune MCD

LIeJIEBBIX KJIETOK. BBIOpaHHYIO cXeMy JiedeHUs IPU3HAIOT 3¢ (EKTUBHON B TOM Clly4ae, KOrja:

(a) 3HAYEHHsI KOHLEHTPALIUH, TIOJy4YeHHbIE C UCTIOJIb30BAHUEM JAHHBIX O BBIICJICHUSX
VOC u3 kyapTyp uenesbix kjietok Ao jedeHusi, VOC, cBa3aHHbIX ¢ ucnosbzoBanueM VOC-
npo st [eNeBBIX KJIETOK A0 JICYSHHUs, TPEBBILIAI0T 3HAYSHHST KOHLIEHTPALIUH, MOy YeHHbIE C
UCIIONIb30BAaHUEM MaHHBIX O BbiAeNeHHsAX VOC KyJbTyp LENeBbIX KJIETOK IMOCHE JICYSHHS,

VOC, cBsi3ansbIx ¢ ucrnonp3zoBanueM VOC-npoduis LeneBsIX KI€TOK A0 JICUSHHS; 1

(b) 3HAYEHUsI KOHLIEHTPALMU, NTOJyYEHHbIE C UCTIIOJIBb30BAHUEM AHHBIX O BBIICJIIEHUSIX
VOC u3 kyJnbTyp HeneBbIx kjierok mnocie jedeHus, VOC, ceszanHbix ¢ VOC-npodunem
MCD LHEJICBBIX KIIETOK, BBIACIIIEMbBIX KYJIBTypaMH LEJICBBIX KICTOK IIOCIIEC JICUCHUA,
MPEBBIMIAKOT 3HAYUECHUA KOHUCHTpAalUUWH, IIOJYYEHHBIC C HCIIOJIB30OBAHUEM JAaHHBIX O
BoieneHnsix  VOC kysibTyp ueneBbix kieTok ao Jedenus, VOC, ceszanHbix ¢ VOC-

npodrem MCD 1ieneBbIX KJIETOK.

CormacHo eme OZHOMY TMpPHMEPY COOTHOLIEHHE MEXIY 3HAYCHUSIMH KOHLICHTPAIHH,
NOJTyYeHHBIMU U3 aHHBIX O BhiaeneHnsaXx VOC U3 KyJIbTYp LENeBbIX KIETOK MOCIE JCUSHHS,
u3 VOC, cBszannbix ¢ VOC-nipodunem MCD, BeinensieMbIMU KyJIBTYPaMHU LEJEBBIX KIETOK
NOCJIe JICYCHUS, U 3HAYEHISIMH KOHLIEHTPALMH TMOJYYEHHbIMU W3 JAHHBIX O BBIICJIEHHSIX
VOC u3 kynpTyp neneBbix kieTok mnocie jedeHus, VOC, ceszanHbix ¢ VOC-npodunem
LEeNEeBbIX KJIETOK JIO JICUEHHs, MPEBBINAIOT COOTHOLIEHHE MEXIy 3HAYCHHSIMHU
KOHLIEHTPALMH, TIOJy4YeHHbIe U3 AaHHBIX O BbIIeneHus X VOC 1eneBbIX KyJbTypaMu KIIETOK
no nedenusi, VOC, ceszannpix ¢ VOC-npodmnem MCD, u 3Ha4eHHSMH KOHLIEHTPALWIH,
MOJly4eHHbIe U3 JaHHBIX O BbiAeneHnsx VOC KynbTyp HeneBbIx KieTok 1o jedenus, VOC,

cBsi3aHHbIX ¢ VOC-mpoduiieM neneBbIxX KJIETOK 10 JISYSHUS.
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B Tom cnydae, korma HCIONB3YIOT Oojiee 4YeM OIHY BBIOPAHHYIO CXEMY JICUEHHUs,
ONTUMAJIBHYIO CXEeMy JISYSHHsI OTIPEACIISIOT C MCIOJIb30BAHUEM CXEMBbI JICUeHHs, BBIOPAHHON
MOCPEZICTBOM OINPENENIEHUsI CXEMBI JIeUeHUs1, B KoTopoi ypoBHH KoHUeHTpaunun VOC B VOC-
npodmie MCD neneBbIX KJIETOK NEMOHCTPUPYIOT HauOOJbIlee YBEIMYEHUE, U B KOTOPOU
ypoBHHu koHueHTpauuu VOC B VOC-npodue 1eneBbX KJIeTOK A0 JEYSHHsT JEMOHCTPUPYIOT
HanOonbmee cHwkeHue. Co cceutkoii Ha @urypy 1, mpomeccop 106 ompenensier
NEeNCTBEHHOCTh BbIOpaHHOW cxembl jiedeHusi. [locie mpouenypsl 828 crnocod mpomosmkaeTcs

BBITIOJIHEHUEM IIpoLieaypbl 832.

B xone nponenypst 830 onpenensitoT 1eHCTBEHHOCTb KaXKIOW BBIOPAHHON CXEMBbI JICUeHUS B
30pOBBIX KjeTkax. Jlims Toro, 4roObl ompenenuTb NeHCTBEHHOCTb BBIOPAHHON CXEMBI
neueHus, onpenessitot 3HaueHus koHueHtpanuu VOC B VOC-nipoduiie 310pOBBIX KIETOK 10
JI€YEHUsI 10 U nocie BeIOpaHHOM cxembl jieueHust 1 B VOC-npodune MCD 310pOBBIX KIETOK
70 U mociyie BbIOpaHHOH cxembl jedeHus. C 3Tol menbio 3HaueHus koHueHtpaumu VOC B
VOC-npodune 310pOBbIX KJIETOK IO JICYEHUS ONpPENEISIIOT C HCIOJIB30BAHUEM IAHHBIX O
BolienieHNsIXx VOC KyJIbTypbl 310pPOBBIX KJIETOK 710 JIEYEHHUS, MTOJyUEHHBIX OT KyJbTypbl «By»
310pOBbIX KJeToK. Kpome Toro, ¢ ucnonb3oBaHueM AaHHBIX O BbiaeneHusix VOC kynbTyp
3I0POBBIX KJIETOK IO JIEYEHMs], IIOJIyYEHHBIX OT KyJbTypbl «A» 3J0POBBIX KJIETOK,
onpenensitoT 3HaueHust koHHeHTpauun VOC B VOC-npodune MCD 310pOBBIX KIIETOK.
Kpome Toro, ¢ mcnonb3oBaHueM AaHHBIX O BbigesneHUsx VOC KyJbTyp 310pOBBIX KIJIETOK
NIOCJIe JIEYCHHUS], MOJYUEHHBIX OT KYJbTYypbl «B» 3M0pPOBBIX KJIETOK, ONMPENEessIFOT 3HAYEHUS
koHuentpauun VOC B VOC-npoduse 3m0pOBbIX KJIETOK IO JICUEHHUs, a Takke, C
UCIIOJIb30BAaHUEM JaHHBIX O BbiesneHusx VOC KyJbTyp 300POBBIX KJIETOK IMOCTE JICUCHHS,
MOJYYEHHBIX OT KYJBTYPhl «A» 3I0POBBIX KJIETOK, ONMPEESSIOT 3HAYCHUs KOHLEHTPALUU
VOC B VOC-npodune MCD 310poBbIX KJI€TOK. BBIOpaHHYIO CXeMy JIeUeHHs MPHU3HAIOT

3¢ EeKTUBHON B TOM Clly4ae, KOraa:

(a) 3HaYeHHsI KOHLEHTPALMH, MOJyUYeHHbIE U3 JaHHBIX O BbiAeneHusx VOC Kynbryp
3nopoBbix kietok mociie jedeHus, VOC B VOC-npoduiie 310pOBBIX KJIETOK JO JICUEHUS,
OCTAIOTCSI HEM3MEHHBIMH OTHOCUTENIbHO 3HAUEHUI KOHLIEHTPALMHU, TIOJTY YeHHBIX U3 TAHHBIX O
BoiienieHusIx VOC kynbTyp 370poBbIX KieTok a0 JjedeHus, VOC, cesszanHbx ¢ VOC-

npodUIeM 310POBBIX KJIETOK JIO JICUSHUSI, 1

(b) 3HauUeHUsl KOHLIEHTpALUY, MOJy4YeHHble U3 JaHHBIX O BbiaeneHusx VOC kynbTyp

3nopoBbix kierok nocne jeueHus, VOC, ceszanHbix ¢ VOC-npodunem MCD 31m0poBbIx
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KJIETOK, OCTA0TCSI HEM3MEHHBIMHA OTHOCHTEJIBHO 3HAUYEHUI KOHLEHTPALUH, TOJYyUYEHHBIX H3
naHHbIX 0 BeigeseHmsIx VOC KynbpTyp 310poBbIX kieTok 1o jedenus, VOC B VOC-npodue

MCD 310pOBBIX KJIETOK.

CornacHo eme oJHOMY NPUMEPY, 3HaYeHHUsI KOHIEHTPALMHN OT JaHHBIX O BbigeneHusix VOC
KYJBTYp 3740poBbIX kieTok mocie jedeHws, VOC, cessanHbix ¢ VOC-npodurem MCD
30POBBIX KJIETOK, U 3HAYEHUs] KOHIEHTPALMH OT AaHHBIX O BbyieneHusx VOC Kynbryp
3nopoBbix kietok mocie JyedeHus, VOC B VOC-npodune 310pOBBIX KJIETOK O JICYEHUS
PaBHBI 3HAYEHUAM KOHLIEHTPALIUHU OT NaHHBIX O BbiAeNeHHAX VOC KyJbTyp 310POBBIX KIETOK
no nedenuss, VOC B VOC-mipodunie MCD 310pOBBIX KJIETOK, i 3HAUEHUSIM KOHLIEHTPALIMHA OT
naHHbIX O BbIaeNeHusX VOC KynbTyp 310pOBBIX KJETOK A0 JiedeHus, VOC, CBsI3aHHBIX C

VOC-npodunem 310pOBbIX KJIETOK 10 JICYSHHSI.

B ToM cnyuae, korma MCHOJB3YIOT Oonee 4YeM OAHY BBIOPAaHHYIO CXEMy JICUEHHS,
ONTHMAJIbHYIO CXEMy JICYEHHUS OMPENENIOT C MCIOJIb30BAHUEM BBIOPAHHBIE CXEM JICYECHUsI
MIOCPEJICTBOM  OMNpENeIeHUsT CXeMbl JIEYeHMs, KOTOpas JE€MOHCTPUPYET HalMeHbllee
u3MeHeHune B mpenenax yposHeil koHuentpauun VOC B VOC-npodune MCD 310poBbIX
kiaerok U1 B VOC-mpodune 3m0poBbix kietok no jeuenus. Co ccpuikod Ha @urypy 1,
npoueccop 106 onpenessier 1eiiCTBEHHOCTh BHIOPAHHON cXeMbl JiedeHus. [Tocne nmporemy pbl

830 crocobd mpomosKaeTCsl BHIMOJHEHHUEM MPOLey pbl 832.

B xone mpouenyps! 832, nnsi Kaxaoi BBHIOPAHHOW CXEMbI JICYCHHUS ONPENENSIOT CBOIHYIO
OTBETHYIO PEAKIUI0 Ha JICYEHHE, C UCTIONb30BAHUEM YEThIPEX rnapaMeTpoB 3dpdexra nedeHus
(T.e., NEWCTBEHHOCTh JICUEHHUs] B LIEJIEBBIX KJIETKAX, NEHCTBEHHOCTb JIEYCHHUS 3IOPOBBIX
KJIETOK, BO3MOJKHOCTh PE3MCTEHTHOCTH K JICYCHUIO U TOTEHLMAT YaCTOThl MyTauuii). B Tom
cilyuae, Korjaa BbIOpaHHasl CXeMa JICYeHHUs ONpeNesieHa Kak Takas, KoTopas 3(p¢eKTHBHA 10
BCEM 5TUM HYETBHIPEM MapaMeTpaM, CBOJHAsI OTBETHAsI PEAKIIHS Ha JICUeHHe OTOOpakaeTcst Kak
NOJIOXKHUTENIbHAS, W JaHHAs CXeMa JICYEHHsT MOXKET OBbITh HadyaTa Kak ONTHUMalbHas. B Tom
cilyuae, KOrja HCIONB3YIOT Oosee ONHOW BBIOPAHHON CXEMbI JICYCHHUS, CXEMa JICUCHMS,
KOTOpas obyanaeT HauOOJIBLUINM MOJIOKUTEIBHBIM OTKJIMKOM IO BCEM YETHIPEM IMapaMeTpam
JNEWCTBEHHOCTH JICYEHHUsT MOXKET OBbITh OIpeneNieHa, W3 BBIOPAHHBIX CXEM JICUEHHs, Kak
ontuManbHasi cxema jiedeHus. Co cceuikoit Ha @urypy 1, mpouecc 106 ompenensier, s
KaXXJIOM BBIOPAHHOHM CXEMBbI JICUEHHs], C HCIIOJIb30BAaHHEM 4YeThIpex mnapameTpoB 3¢¢ekra

JICUCHUS, CBOAHYI0 OTBETHYIO PCAKIUIO HA JICUHCHUEC.
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Juddy3uonsble Monenn

Kak ommcano Beime, ypoBHH KoHueHTpauun VOC B BbIIbIXaeMOM BO3AyXe U B
OMONOTMYECKHUX JKUAKOCTSAX OpraHu3Ma IPOTHO3UPYIOT MOCPENCTBOM HCIOJIB30BAHUS
muddysuonnoit mogenn VOC ¢ MOMOIIBIO HENIEBbIX U 3JOPOBBIX KJIETKH K OMOJOTHYECKUM
KUIKOCTSM OpraHM3Ma M BBIABIXaEMOMY BO3yXy. B dacTHOCTH, C HCIIONB30BaHHEM
nporHozupyeMbix VOC-mpoduneli meneBbIX KIeTOK, mnporHosupyembix VOC-mpoduneit
3II0POBBIX KJIETOK U, B HEKOTOPBIX CIy4asx, JOTOJHUTEIbHBIX MPOTHO3UPYEMBIX IMpoQuIIei,
ompenensitor  Junamuueckue — Juddepenumanpaeie VOC-mpopumm.  Paznuunbie
NPOTHO3MpYEMble TNPO(UIN  ONpPENENsOT IOCPENCTBOM IPOTHO3UPOBAHUS — YPOBHEH
xoHueHTpauuun VOC, VOC, xotopble MpeACTaBlsAIOT UHTEPEC B BBIABIXAEMOM BO3JyXe U
Ouonoruyeckue SKUAKOCTH OpPraHu3Ma, OCHOBAaHHbBIE Ha JaHHBIX O BhipeneHmwsx VOC B
LIEJIEBBIX KJIETKAX, 370POBBIX KJIETKAX M KOHTPOJBHBIX KJIETKaX, a TaKXKe CKOPOCTU
Merabomm3Ma U TPOU3BOMUTEIBHOCTH in-vitro. Bo Bpemsi omnpenenenust JIMHaMHYECKHUX
Huddepenunansabx VOC-npoduieid, 1isi MUHUMH3ALMKA BO3MOYKHOT'O TOJISI OITHOO0K MEXKIY
PasIMYHBIMM NPOTHO3HMpYeMble TPOQMWIAMH U (PAKTUYECKUMH pe3yJbTaTaMU  TaKKe
UCTIONB3YIOT AaHHble O BbimeneHusx VOC o0pasnoB BBIABIXAEMOTO BO3AyXa M 00pasLoB
Ouonorndyeckux KUAKocTed opranmsMa. OpHa Takash MOJeNb, KOTOpas yCTaHABIMBAET
COOTHOLIEHHE Mexay KoHIeHTpauueil anpBeosisipHblx VOC (TO ecTh, B BBIIBIXa€MOM
BO3AyXe) U 0a30BOM KOHLIEHTpalLMeW KpOBH, MpeACTaBisieT coOol ypaBHeHue Dapxw,

KOTOPO€ MPUHUMAET CJIEAYIOLIYIO (hopMYy:

Cz(0)
Hritg QC

(M
Ca(0) orHOocuTcs k koHumeHTparmun VOC B ampBeonax, B dacTsax Ha Mmwumapna, Cy(0)
OTHOCHUTCSI K CMEIIAHHOW KOHLIEHTPALMM B BEHO3HOH KPOBH, B YACTAX HA MWUIHAPI, Ap:air
OTHOCHTCA K kK03 puienty paszouenus Kposb-T'as, VA OTHOCUTCS K BEHTUJIALUM, B IUTPax B
MUHYTY, a Qc OTHOCUTCS K 00BEMHOI CKOPOCTH KPOBOTOKA CEP/ILIA, B JIUTPAX B MUHYTY.
CrannaptHoe ypaBHeHHe DapXu, pacCMOTPEHHOE BBILIE, OTHOCHTCSI TOJBKO K BO3MOXKHOH
koHueHTpaun VOC B anbBEONSIPHOM KOMIIOHEHTE (TO €CTh, HI)KHEH 4YacTH JIETKUX). JTa

MOJEIIb MOKET MPUBCCTU K OIIMOOYHBIM pe3yibTaTaMm.

Mogens, onucaHHasi B JaHHOM JOKYMEHTE HUXKE, pacIIUPsieT CTAHAAPTHOE ypaBHeHUEe DPapxu

(OT ABYXKOMITOHEHTHOH MOJIEJH 10 TPEXKOMITOHEHTHOH MOJENH (T.€., paCIIUpEeHHAast MOJENb
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®apxu). Paccmorpum Tenepp @urypy 16, koTopas mpeactaBisieT cOOOH CXeMaTHYECKYIO
WUTIOCTPAIMIO  pacuiipeHHol wmoxpenn Papxu, B 00meM OOO3HAYEHHYIO CChUIOYHBIM
HoMmepoMm 840, (QyHKIMOHMpPYIOIIEH B COOTBETCTBUU C JOIOJHUTEIBHBIM BapHAHTOM
OCYLIECTBJICHUSI PACKpPbIBAEMOIro TeXHU4Yeckoro pewmenus. Kak nmokasano Ha ®@urype 16,
pacmupennas mozaenb 840 @apxu BKIOYaeT B ceOsi TPU KOMIIOHEHTA - OpPOHXHUATBHBIN
KOMIIOHEHT 842, anbBeOJsIpHbIM KOMIOHEHT 844 u KoOMmOHEeHT 846 opraHu3ma.
bpoHxuanpHeli KOMNOHEHT 842 U aJbBEOJIAPHBIM KOMIOHEHT 844 OTHOCATCA K JIETKUM.
Komnonenr 844 opranmsma (To e€cThb OOMEH BEIIECTB U CO3[aHUE) COYeTaer B cebe
KOMIIOHEHT KPOBH OpPTraHM3Ma M TKaHH OpraHusma (T.e., JIOYyr (GopMy IeJIeBbIX KIETOK,
3I0POBBIX KJIETOK WJIM KOHTPOJIBHBIX KIIETOK, B3fTBIX B IpeAeNiax OpraHu3sMa) B OAMH
KOMIOHEHT ¢ 3¢ ¢dexTuBHbIM OO0beMoM V. ITOCKONBKY mpeanonaraercsi, 4To KOMIIOHEHT
KPOBU OpraHu3Ma M KOMIIOHEHT TKAaHU OpraHu3Ma HaxOAsITCs B PABHOBECUH, W,
CJIEIOBATENIbHO, MOTYT OBITh OOBETUHEHBI B OUH €IMHBIH KOMIIOHEHT 844 opraHusma (T.e.,
KOMITIOHEHT KPOBH M LEJIEBBbIX KIJIETOK, 3JOPOBbIX KJIETOK WM KOHTPOJIbHBIX KIJIETOK

opranusma) ¢ 3¢ pekTuBHbBIM 00BEMOM, KOTOPBIH 3a/1aH YPABHEHUEM:

w7

B~ Yoodybiood | AgnVeat vissue

2
Jns nonydenust Oonee TouHbix JuHamudeckux Juddepenumansubx VOC-npoduneii MoxkeT
OBITh MCIOJIb30BAHA TPEXKOMITIOHEHTHAsE MOZENb. TPEXKOMIIOHEHTHAsST MOZAENb BKIIFOYAIOT B
ceOsl BIIMSIHME BEPXHUX JbIXaTENbHBIX MNyTeill (OPOHXOB) M BBIOBIXaEMbIX KOHIEHTPALMH
VOC, nnst TOro, 94To0bl pemnTh U3BECTHBIE IPOOJEMBI CO CTAaHIAPTHBIM ypaBHEHHEM DapXH.
TpexkOMNOHEHTHass MOAENb, MOAPOOHO OMHMCAHHAS B JAHHOM JOKYMEHTE HHXKE, TaKKe
NPUHUMAeT BO BHUMaHHE BiMsHUE BibxaeMbix VOC (SKOJOru4yeckue 3arps3HUTENN) Ha
BBIJIBIXa€MbIe KOHLIEHTpPAallMM BbIgbIXxaeMoro Bosayxa mimsi VOC ¢ Oonee  BBICOKMMHU
KOHCTaHTaMu ['eHpu. bpoHXuanbHbIi KOMIOHEHT 842 CUMTAETCS OTAEJIBHBIM KOMIIOHEHTOM,
KOTOPBI BBIICTICH B Ta30BYI0 a3y U CIU3UCTYIO OOOJIOUKY, KOTOpast, KaK MPeanoiaraercs,
HacyienyeT (¢U3MUYECKHe CBOHCTBA BOOBI M JeWCTBYeT kKak pesepsyap. Yacte VOC,
PACTBOPEHHBIX B 3TOM CJIOE, MEPeaaeTcss B OPOHXUAIBHYIO LUPKYJLSILHIO, B PE3YJIbTaTE YEro
OCHOBHAs JIOJIs1 CBSI3AHHOT'O BEHO3HOTO JIPEHaXa IMOCTYJIUPYETCsI, YTOOBI MPUCOSAUHUTECS K
JIETOUHBIM BE€HaM uepe3 NOoCT-KanuuisipHble aHacToMo3bl. CrenoBarenpHo, koauuecTso VOC,
NIEPEHOCUMBIX 32 BPeMs «t», TIOCPEICTBOM BbIIBIXa€MOT'O BO3yXa M BABIXa€MOTIO BO3IyXa, K

OpOHXHMaJIbBHOMY KOMIOHEHTY 842, paBHO:
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Va (Cl - Cbro)

3)
rae V4 o3HadaeT BeHTHISILMIO, C; O3HA4YaeT KOHIIEHTPALMIO B BIBIXa€MOM BO3AyXe (OOBIMHO
npeanonaraeTcsi paBHON Hym0), a Cprp - KOHLIEHTPALMI OpOHXHANBbHOrO BO3Ayxa. Bxman
KPOBOTOKA 4epe3 MpeIMMHUHAPHBIE BEHbI MOCPEACTBOM MOCT-KAMWUIIPHOIO OCMOCA 3aJaH

YPaBHEHUEM:

q Q.—_- (Cn - )‘Mcbm)

Amuc b
(4)
rie Q o3HavaeT (PaKUUOHHBI KPOBOTOK uepe3 OpOHXHOJBL, Q. O3HAa4YaeT OOBLEMHYIO
CKOpPOCTh KpOBOTOKa cepaua, C, O3HA4aeT KOHLEHTPALMIO apTePHATbHONW KPOBH, Amuch
O3HauaeT KO3(PPUIMEHT pacHpeneseHuss CIU3b.KPOBb, & Amucair O3HaUaeT KOI(PPUIUEHT
pacripeneneHusl CIU3b.BO3AYX, 3aBHUCAILIMI OT TeMmmepaTypbl. Toraa KOHLEHTparus

apTepHajbHON KpoBH C, 3a1aHa YPAaBHEHUEM:

Ca = (1 - q)'lb:aerA + q% Cbro

)
C Ap.air O3HauaromuM kKo3(duumeHT pacnpeneneHus: KpoBb:Bo3AyX, a C, - aJbBEOJSIPHYIO
KOHLIEHTPALUIO.
Y MeHblIeHHe PACTBOPUMOCTU B CIAM3UCTON OOOJIOYKE C yBEJTUYEHUEM TEMIIEPATYPbl MOMKHO
OIMKCATh B UATIA30HE TEMITEpaTyp OKPY KaroIel cpenbl myTeM ypaBHeHus Tuna Baut-I'odda
(Vant HofY):

B
loglo)‘mu::a:r(T) =-A+ 7427315

(6)
rne A u B (B equanuax KenxpBrHA) MPOMOPIHOHAIBHBI SHTPOITUH U SHTAJIBITUN
BOJIATMJIM3AIUH, COOTBETCTBEHHO. Ab:BO3yX BCeraa oTHOCUTCS K 37°C. AHAIOTHYHBIM
o0pa3oMm, KO3 HULIUEHT pactpeeieHus MeXIy CIU3UCTON 000J0YKOM 1 KpOBBIO Amuc:b
paccMaTpUBaeTCs KaK MOCTOSTHHAS, ONPEesIeHHAsI BBIPAKEHUEM:
’q'muc:b = '{muc:air(sync)/lbmir
(7
OOmeH Mexny OpOHXUANTBHBIM KOMIIOHEHTOM 842 U albBEOJIIPHBIM KOMIIOHEHTOM 844
CMOJIeTTUPOBaH Kak npouecc auddysum:
D (CA - Cbro)
®)
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¢ nudp@y3uoHHOW KOHCTAaHTOW /), KOTOopas NpPHUHUMAET 3HAYEHHS MEXIY HYyJIeM U

OECKOHEUHOCTBIO.

OO0umii 6amanc Macchl IJIs1 OPOHXHANBHOTO KOMIIOHEHTA 842 3a7aH ypaBHEHUEM:

~ dd; (
Vbro bro = VA (C Cbro) + D(C Cbro) + q QC (Ca - 'l;:lc .: C )

©)
MaccoBblii 6anaHc AJis aIbBEONIIPHOTO KOMIOHEHTA 844 3a1aH ypaBHEHUEM:
~r dCA = .
Va7 de D(Cbro CA) + (1 - q) Qc (CT' - lb:a:rca\)
(10)
a MaccoBblil OanaHC U1t KOMIOHEHTa 846 opraHn3Ma 3a/1aH YpaBHEHHUEM:

‘75‘%1 = (1 - q) 'Q‘ (Ca - CT) - ’lbzskmotcs + kpr
)
rae kmet o3HavaeT OOImIyH0 CKOpOCTh MeTaboimM3Ma oOpraHu3Mma, a Apr O3Ha4aer
npousBoguTeNbHOCTb. Vbro, VA, m VB o3HauaroT 3¢QeKTHBHBIH 00BbeM OGpOHXHOMNEH,
aJbBEOJ ¥ OPraHu3Ma, CoOTBeTCTBeHHO. Kpome Toro, CB - 3TO KOHUIEHTpauus B OpraHusMe,
KOTOpast CBSI3aHa CO CMEIIAHHOI BEeHO3HOM KoHLeHTpauuel Cy no 3akony I'enpu Cy =Ay5 Cs,

rae Ap-p O3HaYaeT KO3 PHULUHUEHT pacrpeneseHus: KpOBb, TKAHH OPTraHU3Ma.

CymmupoBanue Tpex nuHeHHbIX auddepennuanbabix ypasHeHuid (9), (10) u (11) nmaror

MOJHOE U3MEHEHUE MACCHI voc (m“’f):

dCpro

— 8Meoe
bro™ 4,

dt

met
(12)
Oobee m3menenre maccel VOC 3a1aHO Te€M, YTO BIBIXAETCS, MUHYC TO, YTO BBIIbIXAETCS,
IUTIOC TO, YTO FEHEPUPYET OPraHU3M, MHHYC TO, YTO MOTPEOIISETCs BCIENCTBHE METa00IM3Ma
(MeTabonu3M BKJIFOYAaeT B ceOsl BCE MOTepH, HAMPHUMEp, Yepe3 MeueHb, MOUy, KoKy U T.1.),

TaK 4TO OOLIMiA OalaHC MAaCChl BBIMIOJIHEH.

VOC-®Punstp

B onwmcanun Bbilte, Bce naHHble O BbineneHusx VOC, monydeHHble JHOO OT BbIIBIXaEMOIO
BO31yXa W/WIN OUOJOTHYECKHX JKHIKOCTEH OpraHu3Ma, Judo U3 KyJbTYp KJIETOK, a TAKKE HX
COTOCTaBJICHUH, MOTYT OBITh UCIIOJIB30BaHBI It 0OHapy)eHus ux oomux VOC. Ot obmue
VOC wmoryt ObITh ucnonb3oBaHbl st onpenenenust VOC-¢unsrpa. Takoit VOC-dunbrp

MOXeT OBITh UCTIOIB30BaH sl punbTpanmu odomux VOC npu monyuyeHHnH HOBBIX AAHHBIX O
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BeieneHNsIx VOC BBIIBIXa€MOro BO3IyXa W/HIM OWONOTHUECKUX JKHUIKOCTEH OpraHnu3Ma
wmmn KynabTyp Kierok. Takoi VOC-¢unbTp Takke MOXET OBITh HCIONB30BaH IS
¢unbTpanuun  obmux BemectB B VOC-npodumisax. DuiabTpbl CO3MaHBI  MOCPEICTBOM
CpaBHUBaHMA JaHHBIX O BhiaeNeHHAX VOC 310pOBBIX KJIETOK OJUHAKOBOTO THIA 3AO0POBBIX
KJIETOK Y HEKOTOPOTO KOJMUYECTBAa MaunueHTOB U BbiiBIeHUsT VOC, CBA3aHHBIX C HOPMAJIbHON
AKTUBHOCTBIO 3THX 310pOBbIX KieTok. uddys3uonHoe ypaBHeHue (Hampumep, ypaBHEHHE
®dapxu, pacCMOTPEHHOE BBIIIE), MCIIONB3YIOT AJISI MOJYYEeHUs psiia YPOBHEH KOHIIEHTPAaLUU
VOC, cBsI3aHHOrO € HOPMalbHOW MAESATEIbHOCTBIO. JTHU YypoBHU KoHUeHTpauuu VOC,
CBSI3aHHBIE C HOPMAJIbHOHN AEATEIbHOCTBIO, UCIIONB3YIOT Ui OTGUIbTpoBbiBaHusA 3TuX VOC

C UCITOJIb30BAHHUECM JaHHBIX O BBIACJICHUAX vVOC JUIA BBIABJICHUA aTUITHYHBIX KOHHeHTpaHHﬁ.

Cpasausanue VOC-npoduist

B BapumanTax ocyiectBieHus, omnucaHHble Bbime, VOC-mpodunu CpaBHUBAOT OpPyr C
apyrom. CornacHo onHoit anbrepHatuse, VOC-nipoduiiu cpaBHUBAIOT, CPABHUBAS TIOJIMTOHBI,
onpenenenHbie VOC-npodunsimu. VOC-npoduiib MOXKET paccCMaTPUBAThCS KaK JIBY MEPHOE
€BKJIIOBO IIPOCTPAHCTBO, Iie rOpU3OHTaNbHasA ock onpeaeneHa VOC, a BepTUKalbHAsA OCh
ompefeNneHa ypOBHSAMHU KOHUeHTpauuu. B mpocrpanctBe VOC-mpodunst monurox
OMPENeNsOT HAa4YalbHONH TOYKOH W NMUKOBbIMH 3HadyeHussMu BbIOpaHHbIX VOC. HauasbHast
TOYKA MOJKET MPENCTaBISITh COOOM HyJIEBbIE KOOPAHWHATHI ABYXMEPHOIO MpocTpaHcTBa. [Ipu
cpaBHeHuu aByx VOC-npoduedt, TOT e MOJUIOH WM IMOJIUTOHBI OMPENessiioT B JIBYX
VOC-npopunsix (TO ecTb, UCTIONB3Ysl OAHY M Ty K€ HAYaJbHYIH TOYKY U OJMHAKOBBIMHU
BbiOpanHbie VOC). 3aremM 3TH ABa MOJUrOHA CPaBHUBAKOT JAPYr C OPYTrOM, HAMpuMep, C

WCIIOJIb30BaHuEM paccTosius LP Mexny yHKIMsIMM TOBOPOTA BYX MOJUIOHOB.

VYBeaunuenue kouneurparmu VOC

ITpu onpenenennn naHHbIX O BbineieHussXx VOC B oOpasmax BbIIBIXaEMOTO BO3IyXa, MOKET
ObITh kenaTenpHO yBenuunTb VOC B nerkux 10 Hadasta otoopa npod BEIIBIXaEMOTO BO3AYXa.
C »Toli Henbro 10 Havana oToopa mpood, MALMEHTOB MPOCST BBIJOXHYTh BbIIBIXaEMbIi BO3IyX
Ha MaKCHUMyME€ BO3MOXKHOTO. Ilocne »sToro MalMEHTBl BABIXAOT W YACPXKHUBAKOT BO3AYyX
3apaHee ONpeNeNIeHHYI0 MPOIOJDKUTEIBHOCTh BpeMeHH (Hampumep, S, 10, 20, 30 cekyHz, 1
MHHYTY ) U BBIIBIXAIOT B KOJUIEKTOP O0pa3LOB BBIABIXaEMOTro Bo3AyXa. [IpogomKUTENbHOCTD

BpPEMCHH, C KOTOpOfI Ka}I(I[beI MaUCHT YACPKUBACT BO3AYX, UBMEPACTCA AJIA TOrO, Y4TOOBI
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BBIMTOJIHUTh KOPPEJSIHIO MEXKAY OTOOpaHHBIMH 00OpasmaMy BBIABIXAEMOIO BO3AyXa C

Pa3INYHON NPONOJLKUTENBHOCTBIO YAEPKUBAHUS BO3yXa.

Kpome Toro, cmoco0, mnoapoOHO pacCMOTpPEHHbIE paHee /sl YBEJIWYEHUS YpPOBHEMH
koHueHTpamun VOC B BbIOBIXa€MOM BO3AyXe 10 oOTOOpa mpod, MOXKHO COYEeTaTh C
U3BECTHBIM CIIOCOOOM B JaHHOH 00JacTH TeXHUKH Uil 0TOOpa Mpod, KOJNUUECTBEHHOIO
ONnpeaAcICHNA BECJIUYNHBI BbIABIXa€MOI'0 BO3AyXa U3 BbI6paHHbIX OTACJIOB JICTKHUX (Haan/IMep,
OpOHXHaJ, aJbBEOJISIP, BCEX JIETKUX), TEM CAMbIM YBEJIHUYNBAasi ypoBeHb KoHIeHTpauuu VOC,
VOC, koropble, Kak MpPaBWIO, HAXOIATCS B BbIAbIXAEMOM BO3AyX€ HIDKE Mpenesna
OOHapy)KeHUs aHAIU3UPYIOLIMX YCTPOHCTB, OO VYPOBHs, I@PU KOTOPOM UX MOXKHO
OOHApyXKUTh, HIEHTU(PUIUPOBATL M KOJWYECTBEHHO ONPEAeNUTh. PaccMOTpUM Temnephb
@urypsr 17A u 17B, KOTOpbIE MPEACTABISAIOT COO0H CXEMATUYECKY0 MILTFOCTPALIUIO criocoda
yBenmuenuss koHueHtpaunu VOC mepen orbGopom mnpod u ordopa KOJUUECTBEHHO
ONpEeAEICHHON BEeJMYMHBI BO3AyXa M3 BBIOPAHHOH YaCTH JIETKUX, KOTOPBIH NMPUMEHSIOT B
COOTBETCTBUH C e€Ie OJHHM BapUAaHTOM OCYILIECTBJIEHHS PACKPbIBAEMOIO TEXHHYECKOIO

peleHus.

B xome mpouenypst 850 BBIOMpArOT 4YacThb JIETKMX, U3 KOTOPOil OyZer BBIMOJHEH OTOOp
BO3/lyXa, U BBIOMpAIOT 00BEM BO3ayxa, KOTOphid Oyner otobpan. Ilocne mpouenyper 850

Croco0 MPOAOKAETCSI BBHITIOJHEHUEM MPOLenypbl 852.

B xone mpouenypbl 852 U3MeEpSIOT CKOPOCTb MOTOKAa BAOXA, CKOPOCTh MOTOKA BBIIOXA U
YPOBHH KOHIEHTparuu yriekuciaoro raza (CO;), xorga manueHT HOPMAJIbHO JBIIUT B
TE€YEHHE HEKOTOPOH MPOAOIKUTEIPHOCTH BpPEMEHU (HAmpuMep, HECKOIBbKO BJIOXOB).
CkopocTb MOTOKA BAOXa M BbIIOXA, a Takke KoHueHTpauws CO, MoxkeT ObITh M3MEpeHa C
HCIIONIb30BAHIEM CIIUPOMETPA, KOTOPBIH BKIIFOUaeT B cebs pacxonomep u natauk CO,. ITocne

npouenypst 852 crnocod MpomoIKAETCs BBIMTOJIHEHUEM MPOIIeny pbl 854.

B xope nmpouenypsl 854 u3MepsIOT CKOPOCTHh MOTOKA BIOXA, CKOPOCThH MOTOKAa BBIAOXA U
ypoBHH KoHIeHTpauuu CO,, KOrJa MauueHT BABIXAET U BBIIBIXAET CO CBOEH MAaKCHUMAaJIbHOU
cniocobHocThio. Tlocne mpouenypsl 854 cmocold MPOMONIKAETCSI BHITIOJTHEHHEM TMPOIIETY Pl

856.

B xome mpouenypsl 856 ompenmensiroT obpaser Bbinoxa, nudepeHIupysi OpOHXHAIBHYIO
YaCTh BBIABIXa€MOIO BO3AyXa M albBEOJSIPHYIO YacCTh BBIOBIXa€MOro Bo3xyxa. llocme

npouenypst 856 crnocod MpomoKaeTes BRIMOJHEHUEM mporienyp 858 u 860.
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B xone npouenypsl 858, mocie TOro, Kkak NAaLMEHT BBIAOXHYJ CO CBOEH MaKCHUMAaJbHOU
CHOCOOHOCTBIO, BAOXHYJI CO CBOEH MAaKCHMAaJbHOW BO3MOKHOCTb M YAEPIKUBAJ BO3AYX, IO
MEHbIIIeH Mepe 3apaHee ONpeaesIeHHbIN MePHO BPEMEHH, TIOTyYar0T 00Pa3Lbl BBIIbIXaeMOTO
BO3AyXa, KOTJa MAlHUEHT BBIIBIXae€T CO CBOEH MaKCHUMabHONH CHocOoOHOCTBIO. Kaxmbiit
o0pasel] BBIIbIXa€MOTO BO3IyXa CBSI3bIBAIOT C COOTBETCTBYIOIIMUM MOMEHTOM BPEMEHH B
omnpeneneHHOM oOpasue abixanws. llocie mpomenypsr 858 cmoco0 mpomormkaeTcs

BBITIOJIHEHHEM TpoLeaypbl 860.

B xone mpouenypsr 860 oOpasubl BBIIBIXa€MOI'O BO3IyXa, COOTBETCTBYIOIINE BbIOPaHHOMN
YaCTH JIETKOTO, BBIOMPAIOT B COOTBETCTBUU C OOpas3el] AbIXaHHWs U COOTBETCTBYIOLIUMU
MOMEHTaMH BpeMeHH 00pa3LoB BblAbIXxaeMoro Bosnyxa. [locie mpomenypst 858 cmocob

MPOAOJKAETCS BBIMOJIHEHUEM ITpoLeay pel 862.

B xone mpouenypbl 862, ¢ MOMOIIBIO MOJYYEHHBIX BBIOPAHHBIX OOPA3IOB BbIIBIXaEMOIO
BO3lyXa, noiy4aror pgaHHble O BbyeneHusx VOC. Co ccbuikoit Ha @urypy |1,
aHanusupymoiee ycrpoiicteo 102 momyudaer nanHble o0 BbigesneHusx VOC ¢ momormbro
BBIOpaHHBIX 00pa3LOB BbIIbIXaeMOro Bo3ayxa. Ilocie mpouenypsl 862 ciocod mpoaorkaeTcs

BBITNIOJIHEHUEM ITpOLEAy pbl 864.

B xozne npouenypsl 864 nis onpeneneHus KOPPEKTHPOBOK, KOTOPbIE MOTYT MOTPeOOBATHCS
IUIS KOPPEJNIALIMU MEXAY Pa3UYHbIMU TMOKA3aTeNsIMU TMPOAOJIKUTENIBHOCTH Y AEPKUBAHUS
BBIJIBIXaEMOI'0 BO37lyXa, & TaKK€ B PE3yJIbTaTe€ IMOBBILIEHHbIX YPOBHEW KOHLIEHTPALUU B
npenenax TMONyYeHHbIX O0pasuoB (T.€., HOPMAJIM3ALMHU), H3MEPSIOT MPOIOIKUTENbHOCTD

BPEMEHH, C KOTOPOU MALUEHT yAEPKUBAET BO3AYX.

B HEKOTOpBIX ciydasx BbIOpaHHBIH OOBEM BO3AyXa HE MOXET OBITh MOJYyYEH MpPU OIHOU
urepaunu. [Tockonbky Takasi mpoueaypa 858 MOXKeT MOBTOPATHCSA A0 TEX MOp, MOKa He Oyaer
NOJIy4eH BBIOPAaHHBIH 0O0BEM BO3IyXa, TO MALUMEHT YAEPKHBAET BO3AYX B TEUEHUE TOU ke

MPOAOJIKUTEIBHOCTH BPEMEHHU, MPU KAKION UTEPALVH.

CrnenuanicraM B JaHHOW OOJNIACTH TEXHUKH JOJDKHO OBITH IMOHSATHO, YTO PacCKpbIBAEMOE
TEXHUYECKOE pEIIEHHEe HE OrPAaHHMYEHO TEeM, YTO OBLIO KOHKPETHO MOKA3aHO M OIHCAHO
Beime. Ckopee OOBEM pACKPBIBAEMOTO TEXHUYECKOrO PEIIEHHs ONPENeNseTcss TOJBKO

(dbopMyiol H300peTeHH s, KOTOpasi CIEyeT HIKE.
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IlepBOHayanbHO MOAAHHASA
®OPMVYJIA U3OBPETEHUSA

hopmyna nzobperenns

1. Cnoco® ompeneneHusi NEHCTBEHHOCTH MO MEHbIIEH Mepe ONHOW BBIOPAHHOH CXEMBI
JieYeHUs MeTa0OIMYECKOro, aHaOOJIMYECKOro, KaTaOOJUYECKOro, TE€HETUYECKOro W/Un
MEIUIHCKOTO COCTOSIHUS, Ha3HAYeHHOH MAalMeHTy, YKa3aHHBIH CIIOCOO0 COAEpIKHT

NpOLENY PbI:
MoJTy4eHUs1 1aHHbIX O BbiAeeHUsIX VOC U3 KyJIbTyp LEJNEeBBIX KJIETOK 10 JECUCHHUS,

cozganue VOC-mpoduis LeneBpIX KJIETOK A0 JICUEHHs, UCHONb3ysl yKa3aHHbIE BbIACICHUS

VOC yka3zaHHBIX KyJbTYpP LENEBBIX KJIETOK A0 JIEUECHHUS,
coznanue VOC-npodpuist MCD 1ienieBbIX KJIETOK IOCPEICTBOM:

(a) WHIYLUPOBAHUSI MAaCCOBOH THOENN KJIETOK B KYyJIbTYpaxX HEMpPOJICUYSHHBIX

LEJICBbIX KJIETOK, TEM CaMbIM CO34aBasi KYJIbTYPbI noct-MCD LEJECBBIX KJICTOK, U

(b) nojiydeHust faHHbIX O BbiieneHusix VOC U3 yka3aHHBIX KYJBTYp IOCT-

MCD ueneBbIX KIETOK;

NPUMEHEHUS] YKAa3aHHOW 10 MEHbIIeH Mepe OJHOW BBIOPAHHOH CXEMbI JICUYSHHs TI0 MEHbIIEH

Mepe K KyJIbTypaM LEJEBbIX KJIETOK;

MOJIYYCHHA JAaHHBIX O BBIOACJICHHAX VOC u3 KYJbTYP HECJIEBbIX KJICTOK IOCJIC JICUCHUA, HJIA

Ka)X0W BBIOPAHHOW CXEMBbI JICYEHUST,

OTpeneNieHus] AeHCTBEHHOCTH YKa3aHHOW BBIOPDAHHON CXEMbl JIEYEHUs, YKa3aHHAs CXeMa

JICUSHHSI OTIPENEIIIIOT Kak 3((EKTUBHAS B TOM ClIy4ae, KOorja:

(a) 3HaueHWs KOHLEHTpPALWH, MOJYyYEeHHbIC 3 YKa3aHHBIX JaHHBIX O BbaeeHUsX VOC u3
KYJIbTYp LeneBbiXx kierok no JjedeHus, VOC, cBs3aHHbIX ¢ ykazaHHbIM VOC-mpoduiem
LIEJIEBbIX KJIETOK [0 JIeYEHHUs, MPEBBbIIIAIOT 3HAYEHMs KOHLEHTPALMHU, IIOJy4YEeHHbIE U3
yKa3aHHbIX JaHHBIX O BbaeneHussx VOC u3 KyJbTyp LeneBbIX KiIeTok rnocie jgedenus, VOC,

CBSI3aHHBIX ¢ YKa3aHHbIM VOC-npoduieM 1eneBbIX KIeTOK 10 JICYSHHUST, 1

(b) 3HauYeHHWs] KOHLIEHTpPALMHU, TIOJy4YEHHbIE M3 YKa3aHHBIX NaHHBIX O BbiAeneHusix VOC u3
KYJIBTYp LeNeBbIX KieTok mnocne jnederus, VOC, ces3anHbIX ¢ ykazaHHbIM VOC-npoduiem

MCD LHEJICBBIX KIICTOK, BBIACIIEIEMbIM YKa3aHHBIMU KYJIBTypaMHu LEJIEBBIX KIICTOK IOCIIC
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JICUCHUS], TIPEBBIIAIOT 3HAYEHUS KOHLEHTPALMH, IMOJYYEHHbIE M3 YKAa3aHHBIX IAHHBIX O
BbiesieHusIx VOC kyabpTyp ueneBbIx kieTok no jedeHus, VOC, CBSI3aHHBIX C yYKa3aHHBIM
VOC-nmpopunem MCD neneBbIX KJIETOK, BbIIEISEMbIM YKA3aHHBIMH KYJIBTYPaMH LIEJIEBbIX

KJICTOK JO JICUCHMUAA.

2. Cnoco0 mo n. 1, ornuyaromuiics TeM, 4ro ykasaHHbiii VOC-poduib 1eneBeIx KIeToK
70 JIEYEHHs CO3AI0T MOCPEACTBOM CPAaBHUBAHMUS YKA3aHHBIX JaHHBIX O BeigeneHusx VOC u3
KYJIBTYP LIEJIEBBIX KJIETOK JI0 JIEUEHUs], KOTOPBIE MOJyYal0T U3 LEJIEBbIX KIETOK, C TAaHHBIMH O
BpigeneHsIx VOC M3 KyJnbTyp 3A0POBBIX KJIETOK IO JIEYEHHS, KOTOpBIE IOJNYyYalOT U3

3A0POBBIX KJIETOK.

3. Cnoco0 no n. 1, ornmuyaromuiicst Tem, uto cozganue ykasanaoro VOC-npodunss MCD

LEJICBbIX KJIIETOK JOIOJIHUTEIIbHO BKIIFOYACT MOATIPOLEAY PhI:

CPaBHUBAHMs YKa3aHHBIX NaHHbIX O BbigeneHusix VOC u3 KyJIbTyp LEJEBBIX KIETOK A0
JICUYEHUs, KOTOPbIE OTHOCSTCS K LIEJIEBBIM KJIETKaM, C YKa3aHHBIMHU JAHHBIMU O BBIJEJICHUSAX

VOC kyaptyp noct-MCD neneBbIX KJIETOK, KOTOPbIE OTHOCSATCS K L[EJIEBBIM KJIETKaM.

4. Cnocob mo m. 3, oTauyaroImuiics TeMm, 9to ykaszanHass MCD ocCyIiecTBsieTCs TaKUM

oOpasom, uTo He coznaeT octarounbie VOC-apredakTol.

5. Cnoco6 mo mn. 4, ornuyarommics TeM, 4To ykasaHHyro MCD ocCymecTBIsIOT
MOCPEACTBOM NPUMEHEHHUS K KyJbTypaM LEJEeBBIX KJIETOK OJHOTO W3 MepPedYHCIEHHOrO:

MTHOBEHHAs 3aMOPO3Ka U YJIbTPapHUOIETOBBIN CBET.

6. Crocob mo m. 1, OTIUYAOIIUICS TeM, YTO OMNperesieHHue JEeWCTBEHHOCTH KaKIOW U3
YKa3aHHOW MO MEHbLICH Mepe OAHON BBIOPAHHOW CXEMbl JICYCHHS YKa3aHHBIX LIEJEBBIX

KJIETOK BKJIFOUAeT MOAIPOLEAY PhL:

onpeneyieHus] ykasaHHbIX 3HaueHWil koHueHTpauun VOC B ykazanHom VOC-npoduie
[[EJIEBBIX KJIETOK JIO JICYSHWs], MOJIyYeHHOM M3 yKa3aHHBIX JTaHHBIX O BbimeneHusix VOC

KYJIbTYP LEJIEBbIX KJIETOK JI0 JICUEHUS,

oTpeneNeHus yka3aHHbIX 3HaueHni koHueHTpanun VOC B ykazannom VOC-npodune MCD
LIEJIEBBIX KJIETOK, IMOJIyY€HHOM U3 YKa3aHHBIX JaHHBIX O BbiedeHUus X VOC KyJIbTyp LEeJIeBbIX

KJICTOK JO JICUCHMUA,
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OTpeneNeHus] yKa3aHHbIX 3HaueHuil koHueHtpauun VOC B yxkazanHom VOC-npodune
LIEJIEBBIX KJIETOK A0 JIEYEHHUs, MOJYUYEHHOM M3 YKa3aHHBIX HaHHbIX O BbigeneHusix VOC

KYJIBTYP LCJICBbIX KJICTOK IMOCJIC JICUCHUA, U

orpeneNneHus yka3zaHHbIX 3HaueHni koHueHTpanun VOC B ykazannom VOC-npodpune MCD
LIEJIEBBIX KJIETOK, IMOJIyY€HHOM U3 YKa3aHHBIX JaHHBIX O BbiedeHussXx VOC KyJbTyp LeseBbIX

KJICTOK ITOCJIC JICUHCHMUA.

7. Cnoco0 no 1. 6, OTIMYAOIIUNACS TeM, YTO B TOM Clly4ae, KOrza yKa3aHHas [0 MEHbILIeH
Mepe OfHa BbIOpaHHas CXeMa JIEYeHMs BKIIOYaeT B ceOs NMpHMEHEHHe 10 MEHbIIeH Mmepe
JBYX JIEKAPCTBEHHBIX CPEACTB, TOTAA JIEKAPCTBEHHOE CPEACTBO, KOTOPOE AEMOHCTPUPYIOT
HauOosbIlee yBeJIMYeHUe yka3aHHbIX ypoBHel koHueHTpauumu VOC B ykazanHom VOC-
npo¢une MCD wneneBbIX KIETOK, M KOTOPOE AEMOHCTPUPYET HauOObliee yMEHbLICHUE
yka3aHHbIX ypoBHell koHueHtpaimu VOC B VOC-npoduie neneBbIX KJIETOK OO JICUEHHS,
BBIOMPAIOT KaK ONTHMAJbHOE JIEKAPCTBEHHOE CPEACTBO M3 YKA3aHHBIX II0 MEHbLIEH Mepe

IBYX JIEKApPCTBEHHBIX CPEJCTB.
8.  Cnocob mo m. 1, OTIMYarOIUICS TeM, YTO TOMOJHUTENBHO BKIIOYAET MPOLIEAY PbI:

NoJiyueHus! JaHHbIX O BbiieneHusix VOC KyJbTyp 3I0pOBBIX KJIETOK 10 JIEUEHUS, KOTOPbIE

OTHOCATCH K 3JOPOBBIM KJIETKAM,

ompenenenusi VOC-npoduiisi 310pOBBIX KJIETOK O JIEYEHHsT TOCPEICTBOM CPAaBHHBAHUS
yKa3aHHBIX JaHHBIX O BbiAeaeHUsIX VOC KyIbTyp LEIEBbIX KJIETOK 0 JIEUEHHS], IOy YeHHBIX
W3 YKa3aHHBIX KyJIbTYP LEJEBbIX KJIETOK, ¢ YKa3aHHbIMH NaHHbIMU O BbimeneHusix VOC
KyJBbTYP 3IOPOBBIX KJETOK IO JICUEHUs, TMOJYYEHHBIX W3 YKA3aHHBIX KYJBTYP 3I0POBBIX

KJIETOK; U
coznanust VOC-nipoduiiss MCD 310pOBBIX KJIETOK.

9. Cnoco0 mo 1. 8, oTMyaroImuiicst Tem, u4To coznanue ykasanaoro VOC-npodunst MCD

30POBBIX KJIETOK BKJIFOYAET NOAMPOLIEAY DB
WH]Y HIHPOBAHUS MaCCOBOH rHOEIH KJIETOK KYJIBTYP 30POBBIX KJIETOK;

nojryueHus: faHHbeIx o BbifeneHusx VOC kyneryp noct-MCD 370pOBBIX KJIETOK, KOTOpbIE

OTHOCATCH K 3JOPOBbLIM KJICTKAM,
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CpPaBHMBaHMsl YKa3aHHBIX AaHHbIX O BbyieneHuwssx VOC KyJnbTyp 370pPOBBIX KJETOK [0
JICYECHUs], KOTOPbIE OTHOCSITCS K 30POBBIM KJIETKAM, C YKa3aHHBIMU JAHHBIMHU O BBIIEJICHUSX

VOC xyaptyp noct-MCD 310pOBBIX KJIETOK, KOTOPBIE OTHOCSITCS] K 3[I0POBBIM KJIETKaM.

10. Cnoco0 mo 1. 8, OTINYaIUICS TeM, YTO YKA3aHHYIO CXEMY JIEYEHHUS JOTIOJHUTEIbHO

NpU3HAIOT 3()(HEKTUBHON B TOM Clly4ae, KOTaa:

(a) 3HAYEHHUs] KOHLIEHTPALMM, IIOJIyYeHHbIE W3 YKa3aHHbIX JaHHBIX O
BoieneHusIXx VOC KynbeTyp 3710poBBIX KieTok mnocine jeudeHus, VOC B ykasanHom VOC-
npoduie 310pOBBIX KJIETOK N0 JICUEHHs], OCTAIOTCS HEM3MEHHBIMH OTHOCUTEIIbHO 3HAYEHUH
KOHLIEHTPALUH, [TOJyYEHHBIX U3 YKa3aHHBIX AaHHBIX O BbiieneHusAX VOC KyJIbTyp 340pOBbIX
kierok no jedeHus, VOC, cBsizanHbIX ¢ ykazaHHbIM VOC-npodunem 310pOBBIX KJIETOK A0

JICYEHUsT, U

(b) 3HAYEeHUs] KOHLEHTPALMM, TMOJYyYEeHHble W3 YKa3aHHBIX JaHHBIX O
BpienieHsix  VOC  KynbTyp 310pOBbIX KjeTok mnocie JjedeHus, VOC, CBSI3aHHBIX C
ykazaHHbiM ~ VOC-ipopunem MCD  310pOBBIX  KJIETOK, OCTAIOTCS  HEU3MEHHBIMH
OTHOCHTEJIbHO 3HAYEHUH KOHIIEHTPALMH, NOJTYyYEHHbIX U3 YKAa3aHHBIX JAHHBIX O BbIIEJICHHSX
VOC kynbTyp 310poBbIX KjeTok no0 Jjedenus, VOC B ykazanHom VOC-npodune MCD

300POBBIX KJICTOK.

11.  Cnoco0 1o 1. 6, OTJIMYAOIIHUICS TEM, YTO B TOM CJly4ae, KOrja yKa3aHHast M0 MEHbIIeH
Mepe OIHa BbIOpaHHAs CXeMa JICYeHMsl BKIIFOYAaeT B ceOsl MpPHMEHEHHe MO0 MEHbIIeH mepe
IBYX JIEKAPCTBEHHBIX CPEACTB, TOTJA JIEKAPCTBEHHOE CPENCTBO, KOTOPOE AEMOHCTPHPYET
HalMeHbIllee M3MEHEeHHE yKa3aHHbIX ypoBHell koHueHtpauuu VOC B ykazanHom VOC-
npodusie 3M0pOBBIX KIETOK O JICUEHUs] U YKa3aHHBIX YPOBHEH KOHIEHTPALUHU B YKAa3aHHOM
VOC-npopune MCD 310pOBBIX KJIETOK, BBIOMPAIOT KaK ONTHMAJIbHOE JIEKaPCTBEHHOE

CPEACTBO M3 YKA3aHHBIX [0 MEHBIIEH Mepe IBYX BBIOPAHHBIX JICKAPCTBEHHBIX CPEACTB.

12. Cnocob® mo m. 1, OTIMYarOIUICS TeM, YTO AONOJHHUTENBHO BKJIIOYAET MPOLENYPY
orpeneNieHus] YKa3aHHONW BO3MOXHOCTH PE3UCTEHTHOCTU K JIEUEHMIO U yKa3aHHOW 4acTOTbI

My TaLHii O MEHbIIEH Mepe OHOW My TalliH W/WJIH ATOT€HHOTO (hakTopa.

13. Cnoco® mno mn. 12, oTnuUarOmuiics TeM, YTO ONpenesieHHe BO3MOXKHOCTH
PE3UCTEHTHOCTH K JICUCHUIO U MO MEHbUIEH Mepe OAHOM YacTOThl MyTalMil BKJIKOYAET

MOATPOLIEAY PbI:
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OTpeneNeHus] yKa3aHHbIX 3HaueHuil koHueHtpauun VOC B yxkazanHom VOC-npodune
LIEJIEBBIX KJIETOK A0 JIEYEHHUs, MOJYUYEHHOM M3 YKa3aHHBIX HaHHbIX O BbigeneHusix VOC

HEJICBbIX KJIICTOK JO JICUHCHMUA,

(dubTpaluy yKa3aHHBIX JaHHBIX O BbAETIEeHUSAX HeneBblx VOC moce JeueHns ¢ yKa3aHHbIM
VOC-npopunem MCD neneBbIx kieTok ans cHkeHus ypoBHs VOC, CBA3aHHOTO ¢ THOEINBIO

KJIETOK,;

omnpeneNneHust yka3zaHHbIX 3HaueHuil koHueHtpauun VOC B yxkaszanHom VOC-npodune
LIEJIEBBIX KJIETOK /O JIEYEHUs, NOJYYEHHOM M3 OT(PHIBTPOBAHHBIX JAHHBIX O BBIAEIEHHSIX

VOC kyJabpTyp LENEBBIX KJIETOK MOCHE JEUEHUS,

CpPaBHUBAHMsA YKa3aHHbIX 3HaueHHH koHueHTpauun VOC B yxkaszanHom VOC-npodune
LIEJIEBbIX KJIETOK A0 JIEYEHHs Iepel NMPUMEHEHHEM YKA3aHHOH MO MEHbLIeH Mepe OIHOU
BBIOPAHHOW CXEMOM JIeUueHHs: M BO BpeMsl M/WJIN NOCJIe IPUMEHEHHUs YKa3aHHOW 110 MEHbIIeH
Mepe OJIHOW BBIOPAHHOM CXEMbl JICYEHHUS, IUIsI ONpeneNeHHs YKa3aHHOH BO3MOXKHOCTH

PE3UCTEHTHOCTH K JICUCHUIO, U

JOMNOJHUTEIBHOW (UIbTpanuu OT(MIBTPOBAHHBIX NaHHbIE O BbigeneHusx VOC KynbTyp

LIeJIEBbIX KJIETOK Nocie jieyeHus: ¢ moMoupto VOC-poduist LieneBbIX KJIETOK 10 JICYEHS,

CPaBHUBAHHS JABYKPATHO OT()HIBTPOBAHHBIX MaHHBIX O BbiAeNeHHAX VOC KyJbTyp LeJeBbIX
KJIETOK TOCie JiedeHusi ¢ coxpaHeHHbiMH JuHammueckumu Jluddepenumnansapivun VOC-
npowIisIMH 1T ONpeneieHWsT 1O MeHbIIeH Mepe OJHOM 4YacTOThl  MyTallWid
nuddepermmanbHoro VOC-nipoduist win npoduield mo MeHbIIed Mepe OTHONW My TallliK HITH

NaTOre€HHbIX (PAKTOPOB; U

ompeneneHust 3HaueHui koHueHTpaumu VOC B yKa3aHHOM UIEHTH()HUIMPOBAHHOM
coxpansiemoM JluramuueckoM [udpdepenunansnom  VOC-mpodune wumun  npoduisx,
NOJYYEHHOM W3 ABYKPAaTHO OT(IIBTPOBAHHBIX HaHHBIX O BbieneHusx VOC KynbTyp

HEJIEBbIX KJIICTOK ITOCJIC JICUCHUS.

14. Cnocob® mo m. 13, oTAMYarOIMICS TeM, YTO YKa3aHHYK MO MEHbIIEH Mepe OIHY
BBIOPAHHYIO CXEeMy JIeYeHHs NPHU3HAIT 3(P(EeKTUBHOW B TOM clydae, KOrna 3Ha4eHHUs
koHueHTpaun VOC B VOC-mpodue neneBbIXx KIETOK A0 JICUEHHs] CHIKEHbI, U KOTAa U3

YKa3aHHBIX ABYKPATHO OT(QHMIBTPOBAHHBIX NaHHBIX O BblieleHUsAX VOC KyJNbTyp LEJIEeBBIX
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KJIE€TOK IIOCJIEC JICUHCHHUA HC I/II[eHTI/I(I)I/ILII/IPYI-OT HUKAKUX COXPAaHCHHBIX I[I/IHaMI/ILIeCKI/IX

Hupdepenunansapix VOC-ipodumneii.

15. Cnocob® mo m. 14, oTnnyaromuiics TeM, 4TO B TOM Cllydae, KOrja yKasaHHas I10
MEHbIIIe Mepe OJlHa BBIOpAaHHAsI CXeMa JIEYEHHUS BKIIFOYAET B ce0s1 MPUMEHEHNE N0 MEHbIIeH
Mepe IBYX JIEKAPCTBEHHBIX CPEICTB, JIEKAPCTBEHHOE CPEICTBO, NPH KOTOPOM yKa3aHHbIE
YPOBHM KOHLEHTpauuu B YykazaHHOM VOC-npodune LeneBbXx KIETOK 10 JeYeHHs
JIEMOHCTPHUPYIOT HanOoublllee N3MEHEHUE, U He UICHTU(PHUINPOBAHO HUKAKUX COXPAaHEHHBIX
Hunamuueckux uddepenmmansupix  VOC-ipodpunel, unm ke HASHTUPUIMPOBAHHBIE
coxpaHennble JuHammueckue Juddepenunansupie VOC-mpopunu  I1EMOHCTPUPYIOT
HauMeHbIllee H3MeHeHue ypoBHel koHueHTpauuu VOC, BpIOMpalOT M3 BBIOPAHHBIX

JICKAPCTBCHHBIX CPEACTB KaK ONITUMAJIbHOC JICKAPCTBEHHOC CPEACTBO.

16. Cnoco6 mo m. 13, OTIMYAKOIIMICA TeM, 4YTO YyKa3aHHbI J{MHAMUYeCKui

Huddpepenunanbabiii VOC-podiib OTHOCUTCS IO MEHBIIEH Mepe K OTHOMY U3

auana3oHa AaHHbIX O BeiaeneHusix VOC kaxporo uz: VOC-nmpoduib 370pOBBIX KJIETOK U

VOC-npodunb neaeBbIx KIETOK, U
nuanaszoHa Mexay VOC-npodisiMu 310pOBBIX KJIETOK U LIEJIEBBIX KIIETOK.

17. Cnocod omnpenenenus 3(PGEKTUBHOCTH  CXEMbl  JIeUeHUs  MeTabOJIMYECKOTO,
aHA0ONNYeCKOro, KaTabOJMYECKOro, TeHETHYECKOro W/WIM MEIULUHCKOTO COCTOSIHUS,

HA3HAYEHHOIO MAllMEHTY, COAEP KA MPOLIEAY PhI:

nosiydeHus1 fanHbiX O BhiaenaeHusix VOC mamuenta no nedenusi u3 VOC, BbiAEISIEMBIX 1O
MEHbIIIeH Mepe U3 OIHOIO U3 MEePEUNCIeHHOro: 00pa3LoB BbIIBIXa€MOT0 BO3AyXa U 00pa3IoB
OMOJNIOTNYECKON JKUAKOCTH OpPraHM3Ma JO IO MEHbLIeH Mepe OAHOH BbIOpaHHOH (asbl

YKa3aHHOH CXEMBbI JICUCHUS,
MOJTyYeHUs! TaHHBIX O BbiAeneHusiXx VOC U3 KyJIbTyp LEJIeBbIX KJIETOK JIO JICYSHHUS,
coznanus nporaozupyemoro VOC-npoduiiss MCD 1ienieBbIX KJIETOK MOCPEICTBOM:

(@) WHIYIMPOBAHUSI MAcCOBOH T'MOENN KIJETOK B KYJIbTYPax HEMpPOJICYEHHBIX

LEJIEBbIX KJIETOK, TEM CaMbIM CO3JaBas KYyJIbTYPbIL noct-MCD LOEJIEBBIX KIICTOK,
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(b) NoJyueHus: AaHHbIX O BbiaeneHusix VOC u3 yka3aHHBIX KyJbTyp IOCT-

MCD neneBbIX KIETOK, U

(c) NPOrHO3UpoBaHusl ypoBHel koHLeHTpauuu VOC B BBIIBIXa€MOM BO3AyXe

W/1i B OMOJIOTMUYECKUX KUIKOCTAX OPraHU3Ma, UCTIONb3Ysl M1 (y3UOHHYIO MOJIENb;
NPUMEHEHHUS BBIOPAHHON CXEMBI JICYEHUS] B OTHOLIEHUH YKAa3aHHOTO MAIHEHTa,

nosiydeHust JaHHbIX 0 BbiAeneHussx VOC nauuenta nocne nedenus u3z VOC, BbiaensieMbIX 1O
MEHbIIEH Mepe U3 OAHOTO U3 MEePEUNCIIEHHOr0: 00pa3IOB BbIABIXaEMOTO BO3/lyXa U 00pa31oB
OMOJIOTHMUeCKOH JKUIKOCTH OpPraHu3Ma, KOTOpble ObUTH MOJIyUY€HbI BO BPEeMs W/HJIH TIOCJE IO

MeHblIIel Mepe OJJHON BbIOpaHHOH (pa3bl yKa3aHHOH CXEMBbI JICUECHUS,

OTpe/eIeHUs] NIeHCTBEHHOCTH BBIOPAHHOW CXEMbI JICUEHHs, YKa3aHHYI CXEMy JIeYEeHUsI
npusHaoT 3¢ dexTuBHOI B TOM ciiyuae, koraa 3HaueHus kKoHueHTpauuun VOC B yKa3aHHOM
nporrosupyemoM VOC-npoduie MCD wneneBbIx KJIETOK BO BpeMs H/MJIM MOCHE YKa3aHHON
BBIOpaHHOW (ha3bl yKA3aHHOW CXEMbl JIEYEHUs], IOJYyYEHHbIE W3 YKA3aHHbIX MAHHBIX O
BeigeneHusix VOC maumeHTra mocie JIeYeHHs], CBS3aHHbIX C MO MEHbIIeH Mepe ONHUM H3
MePEYUCIICHHOr0: 00pa3LoB BBIIBIXa€MOTrO BO3AyXa U 0Opa3LoB OMONOTHYECKOH KHIKOCTH
OpraHu3Ma, MpPeACTaBISIFOT co00i Ooblre 3HaUeHus, YeM 3HaueHusi KoHneHTpauun VOC B
ykazaHHOM mporaozupyemom VOC-npopune MCD neneBbIX KJIETOK MNepeA YKa3aHHOM
BbIOpaHHOW (ha30i YKa3aHHOH CXEeMbl JIEUEHUs, MOJYYEHHbIE W3 YKAa3aHHBIX JAHHBIX O
BBIJICJICHUAX VOC nanmyeHTa A0 JICYCHHA, CBA3aHHBIX C IIO MEHBIIIEN MEpE OOHUM U3
MEePEYHCICHHOr0: 00pa3laMi  BBIIBIXaEMOTrO BO3AyXa H oOpasmaMu  OHOJOrHMYecKOn

JKUAKOCTH OPraHU3Ma.
18.  Cmocod no . 17, OTIMYarOIUICs TEM, YTO TOTIOJIHUTENILHO BKITFOYAET MPOLIEAY PbI:

cozganust VOC-npoduiisi meneBbIX KIETOK A0 JICYCHUS, UCTIOJb3Ysl YKa3aHHbBIE BbIICICHUS

VOC yka3aHHBIX KyJbTYpP LEIEBBIX KJIETOK A0 JICUCHHUS,

NPUMEHEHHS YKa3aHHOW 110 MEHbIIEeH Mepe OJHOW BBIOPAHHOHN CXEMBbI JICUSHHS TI0 MEHBIIEH

Mepe K KyJIbTypaM LEJIEBBIX KIJIETOK,

CO3MIaHUs IPOTHO3UPYeMOoro, BeizBaHHOTO JeueHueMm, VOC-npoduns MCD neneBbx KJIETOK

NMOCPEACTBOM:
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(a) nonydeHus: AaHHbIXx O BbaeneHmwssx VOC u3 VOC, cBs3aHHBIX €

yKa3aHHbIMU KyJbTypaMu noct-MCD 1ieneBbIX KJIETOK; U

(b) NIPOrHO3UpOBaHMsl ypoBHel koHLeHTpauuu VOC B BBIIBIXa€MOM BO3AyXe

u/vn B OMOJIOTHYECKHX KUKOCTSIX OpraHu3Ma, UCTIONB3Ysl (P y3HOHHYIO MOAEIb,

NP 5TOM YKa3aHHYIO CXEMy JICUEHHs! IOIMOJHHUTENbHO MNPHU3HAIOT 3(PQPEeKTUBHONH B TOM
ciy4ae, koraa 3HadeHusi KoHueHtpauuu VOC, CBsi3aHHBIE C YKa3aHHBIM IMPOTHO3UPYEMBIM,
BbI3BaHHBIM JiedeHueM, VOC-npopunem MCD neneBbIX KJI€TOK, MOJTYYEHHBIE U3 YKa3aHHBIX
JaHHBIX O BBIACJICHMAX VOC mannueHTa IIOCJIEC JICUCHUsA, CBA3AaHHBIC C IIO MeHbIIIeH MEpPE
OJTHUM U3 MEPEYUCICHHOr0: 00pa3aMy BbIIBIXaeMOr0 BO3lyxa 1 00pas3amMu OHOIOru4eckoi
KUAKOCTH OpraHu3Ma, TPEICTaBSIIOT CcoOOW  OOoJblIMe 3HAYEHHs, 4YeM 3HAYeHUS
koHueHTpauu VOC, CBA3aHHBIX C YKa3aHHBIM NPOTHO3UPYEMOM, BBI3BAHHOM JIEUEHHEM,
VOC-npodunem MCD neneBbIxX KJIE€TOK, MOJYYEHHBIM U3 YKa3aHHBIX JAHHBIX O BBIACICHUSIX
VOC naumenrta 10 JieueHHs, CBA3aHHBIX C 0 MEHbINEH Mepe OTHHMM W3 MEePEYHCICHHOTO:

o0pasuamMu BbIABIXaEMOTO BO3AyXa U oOpa3amMu OHOJIOrHYeCKON JKUAKOCTH OPraHU3Ma.

19. Cnoco6 mo m. 17, OTAMYArOIIMICS TEM, YTO YKa3aHHAs MPOLEAypa OMpeneeHus

otaenbHON 3 PEeKTUBHOCTH JIEYeHUsT OTAEBHOTO HHINBUIY YMa BKJIFOUAET MPOLIEAY PhI:

cozpanust VOC-nipoduiisi meneBbIX KIETOK A0 JICYCHUs, UCTIOJb3Ysl YKa3aHHbBIE BbIIEJICHUS

VOC yka3aHHBIX KYJbTYpP LEIEBBIX KJIETOK A0 JIEUECHHUS,
coznanust VOC-nipoduiist MCD 1ienieBbIX KJIETOK MOCPENCTBOM:

(a) WHIyLIUPOBAHUSI MAcCCOBOIM T'MOENN KJETOK B KYJIbTYPax HEMpPOJICYEHHBIX

LEJIEBbIX KJIETOK, TEM CaMbIM CO34aBas KYyJIbTYPblL noct-MCD LEJIEBBIX KIJICTOK, U

(b) nonyueHus: AaHHbIX O BbyaeneHusx VOC u3 yka3aHHBIX KyJbTyp IOCT-

MCD neneBbIX KJIETOK;

NPUMEHEHUS YKa3aHHOW 10 MEHBIIEeH Mepe OJHOW BBIOPAHHOH CXEMBbI JICUSHHS TI0 MEHBIIEH

Mepe K KyJbTypaM LEJIEBbIX KJIETOK,

NOJIYYCHHS JAHHBIX O BBIACJICHHAX VOC u3 KYJBbTYP HLCJIEBbIX KJICTOK MOCJIC JICUCHUA, OJIA

KaXXI0W BLIOPAHHOW CXEMBI JICYSHHSI,
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NPU 5TOM, YKA3aHHYI CXEeMy JIeYeHHs JOIOJHUTEIbHO MPU3HAIOT 3(()EeKTHBHONW B TOM
ciy4ae, KOrja 3Ha4eHUs KOHLEHTPAIUH, MMOJYUYEHHbIE U3 YKa3aHHBIX JAHHBIX O BBIAEJICHUSIX
VOC u3 xynpTyp ueneBbix kjetok a0 JyedeHus, VOC, cBsa3aHHbIX ¢ yka3zaHHbiM VOC-
npodpIeM LEeNeBbIX KJIETOK JI0 JISYSHHs], MPEBBIIAIOT 3HAYSHIS] KOHIICHTPALHH, TTOJTyYeHHbIE
U3 YKa3aHHBIX AaHHBIX O BbIIeNeHUusAX VOC u3 KyJbTyp LENEeBBIX KIETOK IMOCHE JICUCHMUS,

VOC, cs3annbIx ¢ ykazaHnHbIM VOC-npo¢uieM 1eneBbIX KIETOK 0 JEUSHHs.

20. Cmocod mo m. 17, omnuuaroummiics TeM, YTO YKa3aHHas NpOILeaypa ONpeAeseHUs

oTaenbHON 3¢ (PEeKTUBHOCTH JIEUEHUS] OTAEIBHOIO HHIUBUYYMa BKJIFOUAET IMOATIPOLIETY PbI:

ONpefeseHUs] 10 MEHbIIeHl Mepe OOHOr0 M3 MEePeYUCIIEHHOTO: IHHAMHYECKHX
muppepenimanbapix  VOC-nipoduneli BO3SMOXKHOCTH PE3UCTEHTHOCTH K JICYCHUIO U IO
MeHbIel Mepe onHoro audepenimanbHoro VOC-poduiist 4acToThl My TallUii IO MEHBIIEH
Mepe OIHOM MyTaluu WM MAaTOreHHOro (akropa, W3 COXpPaHEHHbIX JIMHAMHYECKHX
Huddepenunansabix VOC-npoduneli u manHbix o BeipeneHusx VOC mamueHTta moce

JIeUEHUs1, U

ompeneneHust  3HaueHWd ~ koHHeHTpaumu VOC B yKa3aHHOM  JOHHAMHYECKOM
middepentmansaom VOC-nipoduie BO3SMOKHOCTH PE3UCTEHTHOCTH K JICYSHHIO Y MALMeHTa
u B ykazaHHOM nuddepenuanibioM VOC-npodue HacTOThl MyTaluil, MOJYYEHHOM U3

yKa3aHHbIX AaHHBIX O BbIAeaeHusAX VOC KyIbTyp LeNeBbIX KJIETOK 10 JI€UEHUs, U

ompeneneHus:  3HaueHWH ~ KoHueHTpauuun VOC B yKa3aHHOM  JUHAMUYECKOM
middepermmansaom VOC-nipoduie BOSMOKHOCTH PE3UCTEHTHOCTH K JICUEHHIO Y MALMEHTa
u B ykazaHHOM nuddepenuuanibHoM VOC-npodue HacTOThl MyTaluil, MOJYYEHHOM U3

yKa3aHHbIX AaHHBIX O BbiaeneHusax VOC nanueHTa rnocie jJeueHus.

21. Cnocob® mo m. 20, OTIUYAIOLINICA T€M, YTO YKA3aHHYI) CXEMY JICYCHHUsS MPH3HAKT
s¢dexTBHOW B TOM cliydae, koraa 3HadeHus: koHueHtpauuu VOC B yka3aHHOM
nuHammueckoM nuddepenimansiom  VOC-npoduiie  BO3MOKHOCTH —PE3UCTEHTHOCTH K
JICUEHUIO y ManueHTa u B ykazanHoM auddepenumansaom VOC-nipoduiie 4acTOThI MyTaui
BO BpeMs W/MJM TOCJE YKa3aHHOM MO MEHbLIeH Mepe OnHOW (pa3bl yKa3aHHOW CXEMBI
JICUSHHSI, OCTAIOTCS] HEM3MEHHBIMU OTHOCHUTEJIbHO 3HAYEHHH KOHIEHTpaunu yka3aHHbix VOC

710 YKa3aHHOM MO0 MeHbINEH Mepe OMHOM (a3bl YKa3aHHOW CXEMBI JICUEHHUSI.

22, Cmnocod no . 17, oTnU4aromuicst TeM, 9YTO TOTIOJHUTENBHO BKIIFOYAET MPOLIEAY PbI:
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NPUMEHEHUS YKAa3aHHOW 10 MEHbIIEeH Mepe OJHOW BBIOPAHHOHN CXEMBbI JICUSHHS 10 MEHBIIEH

MEPE K 300POBbIM KJIICTOYHBIM KYJIBTYpPaM,

CO3JIaHMsI MPOTHO3UPYEMOTro, BeI3BaHHOTO JieueHneM, VOC-npoduist MCD 310pOBBIX KIIETOK

NMOCPEACTBOM:

(a) nonydeHus: AaHHbIXx O BbyaeneHmwssx VOC wu3 VOC, cBs3aHHBIX €

NPOJICUCHHbIMU KYJIbTYPaMHU 300POBBIX KJIETOK, U

(b) IIPOTHO3MPOBAHMsI ~ YPOBHEM  KOHLEHTpauuu ykazaHHbix VOC B
BBIIBIXaEMOM BO3AyXe W/WIM B OWOJNOTHUECKUX IKUIKOCTAX OpPraHW3Ma, HCIONb3Ys

nu(Py3UOHHYIO MOJIEIb,

IpU 5TOM YKa3aHHYI) CXeMy JIeYeHHs IpPU3HAIOT 3(PQEKTHBHOW B TOM Cly4ae, Korma
3Ha4YeHUs1 KOHLIEHTPALUH, [TOJIy YeHHbIE U3 YKa3aHHBIX JaHHBIX O BblIeneHusx VOC nauueHta
THocjie JIEYeHHs, CBsI3aHHbIE C [0 MEHbIIEl Mepe C ONHUM U3 NEePEeUHCIEHHOro: 00pasnamMu
BBIZBIXaEMOT'0 BO37yXa M 0Opa3naMu OMOJOrHYeCKOH KUAKOCTH OPTaHM3Ma, NOJTyUeHHbIEe 13
VOC B yka3aHHOM IpPOTHO3MpPYyeMOM, BbI3BaHHbIM JedeHueMm, VOC-mpodpune MCD
3/IOPOBBIX KJIETOK, OCTAIOTCSI HEM3MEHHBIMHU 10 OTHOLIEHMIO K 3HAa4€HMsSM KOHLIEHTPALUH,
MOJIYYCHHBIM M3 YKa3aHHBIX HaHHBIX O BBIACIICHHAX VOC namueHTa a0 JEUYCHUA, CBA3aHHBIX
C MO MEHbIIEH MEpPE ONHUM U3 MNEPCUUCIICHHOTIO! 06pa3uaMM BbIABIXa€MOI'O BO3ayXa H
obpasuaMu OMOJIOTHUECKOW JKMIKOCTH OpraHusma, monydeHHble n3 VOC B yKa3aHHOM

NPOTHO3MPYeMOM, BbI3BaHHOM JieueHueM, VOC-npodune MCD 310pOBBIX KJIETOK.

23, Cmoco® mo m. 22, OTMMYAIOLIMICA TEeM, YTO YKa3aHHas NpOoIeaypa ONpeaeseHUs

otaenbHON 3 (PEeKTUBHOCTH JIEYSHUST OTACTBHOIO HHAUBUYYMA BKJIFOUAET MOAMPOLETY PbI:

omnpeneneHus 3HaueHni koHueHTpauuu VOC B ykazannom VOC-nipoduiie 310pOBBIX KIETOK
A0 JICUCHUSA, KOTOPBIC OTHOCATCA K YKa3aHHbIM 3JOPOBBIM KIICTKAM, IO0 YKasaHHOﬁ I10
MEHbIIIeH Mepe OaHOM (Pa3bl yKa3aHHON CXEMBbI JISYSHUs], TOTyYSHHbIE U3 YKA3aHHBIX JaHHBIX

o BeigeneHusix VOC KyJbTyp 340POBBIX KJIETOK 10 JISUSHUS,

omnpeneneHus 3HaueHni koHueHTpauuu VOC B ykazanHoM VOC-npoduie 310pOBBIX KIETOK
70 JICYEHHsI, KOTOPBIE OTHOCATCS] K YKA3aHHBIM 37JOPOBBIM KJIETKAM, BO BpeMs H/HIIK TOCIE
yKa3aHHOW MO MeHbInel Mepe OAHOH (ha3bl YKa3aHHON CXEMbl JICUCHHUs, IMOJyYEHHBIE U3

YKa3aHHBIX JaHHBIX O BbineNeHus X VOC manueHTa nocie JeUeHus;
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onpeneneHue 3HaueHuil koHueHtpauuu VOC B yka3aHHOM NPOTHO3UPYEMOM, BbI3BAHHOM
neuenueM, VOC-npodmie MCD 310pOBBIX KJIETOK, 10 YKAa3aHHOH IO MEHBIIEH Mepe OIHOH
(1)213]:;1 YKaBaHHOfI CXEMBbI JICUCHUSA, MOJYUCHHBIX U3 YKA3aHHBIX JAHHBIX O BbIACICHUAX VOC

KYJIbTY P 3[J0POBBIX KJIETOK 110 JICUCHUS,

onpeneneHus 3HadeHuil koHueHTpauuu VOC B yka3aHHOM NPOTHO3UPYEMOM, BbI3BAHHOM
neuenueM, VOC-nipodune MCD 310pOBBIX KJIETOK, BO BpeMsl W/WIH MOCJE TOTO yKa3aHHOH
1o MeHbIIel Mepe OJHOW (ha3bl YKa3aHHOM CXeMbl JICUEHUs, MOJYUYEHHbIM M3 YKa3aHHBIX

JaHHBIX O BhiAeJeHus x VOC mamuenTa mocje JIeUeHus,

onpeneneHust 3HadeHuil koHueHTpauun VOC B yKa3aHHOM NPOTHO3UPYEMOM, BBI3BAHHOM
neuenueM, VOC-npodmne MCD 310pOBbIX KJIETOK, 10 YKAa3aHHOH 10 MEHBLIEH Mepe OIHOMN
(a3bl yKa3aHHOW CXEMBbI JICYSHHs], MTOJIyUeHHbIE U3 YKa3aHHBIX JaHHBIX O BbineneHmsix VOC

KYJIBTYP 3I0POBBIX KJIETOK /10 JICUECHUSI, U

omnpenesnenus 3HaueHni koHneHrpaunu VOC B ykazaHHoM nporaosupyemom VOC-mpoduie
MCD 310pOBBIX KJIETOK, BO BpeMsl H/HMJIHM TOCJIE YKA3aHHOHM MO MeHbIIeil Mepe OXHOW (a3bl
YKa3aHHOW CXe€Mbl JIeYeHHUs, IMOJy4YeHHble U3 YKa3aHHBIX JaHHBIX O BblaeneHusx VOC

nanueHTa 1ocje JCUCHUA.

24. Cnocob mo m. 17, OTIMYaroIUiACs TeM, YTO A0 yKa3aHHOW MPOLEAYPHl OMpPEAeTIeHUs
VOC-npoduns nenessix kietok a0 jederns u VOC-npouist 310pOBBIX KJIETOK J0 JCUSHHS,

yKa3aHHbBIH cIOcO0 JOMOSHUTEIBHO BKJIIOUAET MPOLIEAY PhI:

MOJIYYEHUST TIO MEHbIIENH Mepe OJHOTO U3 MEPEYUCIEHHOTO: 00Pa3IOB BbIIBIXaEMOTO BO3AyXa
1 00pasLioB OMONIOTMYECKOM KUIKOCTH OpraHU3Ma OT YKa3aHHOTO MAlMEeHTa, 10 HA3HAYSHHUSI

YKa3aHHOH CXEMBbI JICUCHUS,

nojryueHus: faHHbIX 0 BelgedeHusax VOC u3 VOC, BelnensieMbIX YKa3aHHBIMU IO MEHbLIEeH
Mepe OAMH M3 MEepevrCIeHHOro. o0pa3laMi BBIIBIXAEMOrO BO3AyXa u obpasmaMu

OMOJIOTHYECKOM KUIKOCTH OPTaHU3Ma,

MOJIyUEHUs] M3 YKA3aHHBIX OOpAa3IOB IMEJIeBBIX KJIETOK MalMeHTa U 00pasloB 370POBBIX
KJIETOK TaKOTO K€ THITa KJIETOK, KaK YKa3aHHbIC LIEJIEBbIC KJIETKHU, 1O HA3HAUYCHHS YKAa3aHHOU

CXCMDbI JICUCHUA,
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CO3NIaHUs JIBYX HAOOPOB KYJBTYp LEJEBbIX KIETOK U3 00pa3lOB LEJIEBBIX KJIETOK H JIBYX

HaOOPOB KyJIBTY P 3MOPOBBIX KJIETOK M3 00Pa3IOB 3MOPOBBIX KJIETOK; U

noJiyueHus: AaHHbIX O BbieneHusAx VOC KynbTyp LeNeBbIX KIETOK 10 JIEYEHMs], KOTOpbIe
OTHOCATCST Kak OOOMM yKa3aHHbIM Ha0OpaM KyJbTYp LEJIEeBBIX KIJIETOK, M JAHHBIX O
BeienieHNsIx VOC KyJbTyp 3A0POBBIX KJIETOK OO JIEUEHHsI, KOTOPBbIE OTHOCATCA K O0OUM

yKa3aHHBIM Ha0Opam KyJbTYP 3A0POBBIX KJIETOK, IO HA3HAUEHHs YKA3aHHOW CXEMBI JICUEHHUS.

25.  Cnoco0 1o 1. 24, OTINYAIOLIUICS TEM, YTO MOCTe YKAa3aHHON MPOLey pbl ONpeieIeHUs
VOC-npodunp no neueHus, U A0 YKa3aHHOW MNpPOLEAYpbl CO3JaHHUsS IPOTHO3UPYEMOTO,
BeI3BaHHOTO JeueHneM, VOC-npodpuns MCD neneBbIX KJIE€TOK, YKa3aHHBIH Ccrocod

AOIMOJIHUTEJIbHO BKIIFOHACT IPOUCAY PbI.

NPUMEHEHHs] BBIOPDAHHOW CXEeMbl JICYEHHS K KJIETKaM MepBOro U3 YKa3aHHbIX HaOOpOB
KYJBTYP LEJEeBbIX KJIETOK U K KJIETKaM MEepPBOro M3 yKa3aHHBIX HaOOPOB KYJBTYpP 340POBBIX

KJIETOK;

MOJIy4YCHUA JaHHBIE O BBIACICHHUAX VOC nocine JICYCHUS, KOTOPbIC OTHOCATCA K yKa3aHHBIM
KyJIbTypaM LEJICBbIX KJIETOK MW K YKa3aHHbIM 3JOPOBBIM KIE€TOYHBIM KYJbTypaM IIOCJIE

MPUMEHCHUA YKaSaHHOﬁ CXEMbI JICUCHUS,

WHJY IUPOBAHUsI MAacCOBOW T'MOENM KJIETOK B KJIETKaX M3 BTOPOro M3 YKa3aHHBIX HAOOPOB
KYJIBTYP LEJIEBBIX KJIETOK U B KJIETKaX M3 BTOPOTO M3 YKa3aHHBIX HAOOPOB KYJIBTYP 3J0POBBIX

KJIETOK;, 1

nojyueHue naHHbeIX O BbaeneHusix VOC moct-MCD, koTopble OTHOCATCS K yKa3aHHOMY
BTOPOMY Ha0Opy KyJbTYp LEJNEBbIX KIETOK U K YKa3aHHOMY BTOPOMY HaOOpy KyJBTYp

310pPOBBIX KJIETOK, rocye uaay uuposanus MCD.

26. Cnocob mo m. 17, oTauyaronuiicss TeM, YTO YKa3aHHYIO 10 MEHbIIeH Mepe OaHy (asy
YKa3aHHOW CXEMbl JIeYeHHs TNpHU3HAIOT 3(P(GEeKTUBHOW B TOM Clyd4ae, KOrga He
UIEHTH(GULUMPOBAHO  HHUKAKMX  HOBBIX  MyTallMi, TMpPH 3TOM  HOBYK  MYTaLHIO
UIEHTUQULHPYIOT MOCPEACTBOM MOMNBITKU UACHTUPHUIHPOBATH COXpaHsIEMbII
Hunamuueckuii Juddepenuumanpueiii VOC-npoduib, KOTOPBIT COOTBETCTBYET yKa3aHHBIM

nmaHHbIM O BoigeaeHussx VOC mamueHra mocie JeUeHus.
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27. Cmoco® mo m. 25, oTIHMYarIuiics TeM, YTO [0 VYKa3aHHOW IOMBITKU

>
UeHTH(GULMPOBaTh HOBYIO MYyTAaLMIO, YKa3aHHbIE HaHHble O BbinesneHusix VOC manueHra
nocyie JiedeHus: OT(QUIBTPOBBIBAIOTCA C MOMOMIBIO ykazaHHoro VOC-mpoduns wLeneBbIX
KJIETOK JI0 JIEUEHUs], C TIOMOIIBIO YKa3aHHOTO, BeI3BaHHOTrO JeueHneM, VOC-nmpodunss MCD
LIEJIEBBIX KJIETOK, a Takke ¢ nmoMmoipio ykasanHoro VOC-mpoduns MCD neneBbIX KIETOK,

TaKUM 00pa3oM CHIDKaKO ypoBeHb HH(popMarmy, oTHocsmekcss Kk VOC, KOTopble SBISIIOTCS

PE3yJIbTaTOM yKa3aHHOM CXEMBbI JICUEHUSI.

28. Cnocob® ompeneneruss 3(PPEeKTUBHOCTH CXEMbl JICUCHHs, HA3HAYCHHOW TMAI[UEHTY,

BKJIFOUAOIIUI TPOLEAYPBHI:

HOJIyYEHHs TI0 MEHbLIeH Mepe OTHOTO U3 MEePEUNCICHHOro: 00pa3LoB BBIABIXaEMOTO BO3yXa
1 00pa3LoB OMONIOTHYECKON JKUIKOCTH OPTaHM3Ma JI0 10 MEHbLIEH Mepe MO MEHbIIEH Mepe

OIHOM (a3bl yKa3aHHOHN CXEMBbI JICUECHHUS,

nojiydeHus aaHHbIx 0 BeieseHMsx VOC u3 VOC, BblaensieMbIX yKa3aHHBIMU MO MEHbLIEH
Mepe OIHHM M3 IIePEYUCICHHOrO: Oo0paslaMH BBIIBIXa€MOTO BO3Ayxa U oOpasnamu
OMOJNIOTUYECKON JKUAKOCTH OpTraHU3Ma, TMOJYYEeHHBIMH O YKa3aHHOH MO MeHbInell mepe

OIHOM (ha3bl yKa3aHHOMN CXEMbI JICUEHUS,

unentudukanu coxpanenHoro Junamuueckoro uddepenumansaoro VOC-nmpoduis,
KOTODPBI COOTBETCTBYET IIOJNIyUYEHHBIM JaHHBIM O BbigeieHusix VOC, TeM cambiM
yCTaHaBJIMBasl B3AMMOCBSI3b MEKIY MATOJOTHYECKHUM COCTOSTHHEM M Y Ka3aHHBIMH JTaHHBIMH O

BoIienenusx VOC;

NIOJTyYeHHUS IO MEHBIIEH Mepe OTHOTO U3 MEPEUUCIEHHOTO: 00Pa3LOB BbIIBIXaeMOr'0 BO3IyXa
U 00pa3oB OMOJOTHYECKON KUAKOCTH OpraHU3Ma BO BpeMsl H/HMJIH TIOCIIE 10 MEHbIIEeH Mepe

OIHOM (ha3bl YKA3aHHOHN CXEMBI JICUEHUS,

nojyueHus: naHHbIX O BelgeneHusax VOC u3 VOC, BeinensieMbIX YKa3aHHBIMU IO MEHbLIEeH
Mepe OJHHM U3 IEepedYHCIEHHOro: oOpasliaMH BBIABIXAEMOTO BO3Ayxa U obpasmaMu
OMONIOTNYECKOH KUIKOCTH OPraHU3Ma, MMOJyUYeHHBIMH BO BPEMs H/HJIH TMOCIEe YKa3aHHOW 110

MEHbIIIeH Mepe ONHOMN (a3bl yKa3aHHON CXEMBbI JICUCHUSI, 1

kiaccudpukanust 3GpGEeKTUBHOCTH JIEUEHHUs] 10 MEHbLIEH Mepe TOCPEACTBOM CPaBHHBAHUS
3HaueHuldl koHueHTpauuun VOC B yka3aHHOM WAeHTU(QUUUPOBAHHOM JIMHaAMHYECKOM

Hupdeperunansrom VOC-npoduiie, MONydeHHOM A0 TOTO YKa3aHHOH 1O MEHbLIEH Mepe
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omHOM (pa3pl YKa3aHHOW CXEMBI JISUeHHs], CO 3HaueHHsIMUA KOoHUeHTpaun VOC B yka3aHHOM
unenTuduurposanHoM Juramudeckom uddepermmamsaom VOC-npoduie, monydeHHOM
BO BpeMsI W/MJIHM IIOCJE TPOBEIAEHHs IO MEHbIIeH Mepe OmHOH (a3l yKa3aHHOH CXEMBbI

JICYEHUS,

IpU 3TOM YKa3aHHYK IO MeHbIIeH Mepe onHa a3y YKa3aHHOW CXEMbl JIEYCHUs
KJIacCUPUIMPYIOT KaK YCHEIIHYH0 B TOM ciydae, Koraa ypoBHH konueHtpammu VOC,
cBsi3aHHble ¢ ykaszaHHbIM VOC-mpodunem 1eneBbIX KJIETOK B yKa3aHHOM JlnHamMu4ueckoM
Hupdepenunansnom VOC-npoduse BO Bpemst W/HMIM MOCHE YKa3aHHOW BBIOpaHHOH (pa3bl
YKa3aHHOW CXEMBbI JICUEHHs], Y MEHBIIAITCS OTHOCUTENbHO 3HaueHuil koHueHtpaunu VOC B
yKa3aHHOM HAeHTU(HUUUPOBaHHOM auHamuueckoMm aupdepenunansaom VOC-mpodune no

JICUCHMUS.

29.  Cnoco0 mno 1. 28, OTIIMYAIOLIMICS TeM, YTO YKA3aHHYIO0 CXeMY JICYEHUs! TOTIOTHUTEIBHO
KIacCH(QUIMPYIOT KaK YCIEUIHYI0 B TOM Ciydae, Korja He OOHapy»KeHO HUKAaKOW HOBOH

My TaLlUN.

30. Cnoco6 mo m 29, OTIMYAKOIIMHCS TEeM, YTO HOBYK MYyTalLUK OOHApy’ KMBAIOT
MOCPECTBOM CpaBHUBAHHUS YKa3aHHBIX HaHHBIX O BbiesneHusx VOC, monydeHHbIX [0
YKa3aHHOM 1O MEHbIIEH Mepe OqHOMU (ha3bl yKa3aHHOUW CXEMbI JIEYEHHS ¢ IIOMOIIBIO JaHHBIX O
BeienieHusIx VOC, MOJy4eHHBIX BO BpEMs W/WITH TIOCIIe YKa3aHHOW MO MEHbINEH Mepe OJHOU
(a3pl yKa3aHHOH CXEMbl JICYEHUs, C TOMOLIBIO JPYTHX COXPAHAEMBIX TUHAMHYECKHX

middepermmansabix VOC-nipoduei.

31. Cnoco0 ompeneneHus NEHCTBEHHOCTH O MEHbINEH Mepe OIHOW BBIOPAHHON CXEMBI
JIEeYeHUs] MEeTa0OJIMYECKOro, aHAOOIMYECKOro, KaTaOOJUYECKOro, TIE€HETUYECKOro W/UiIH

MEIUIMHCKOTO COCTOSIHUS, Ha3HAYEHHOH MAlUeHTy, YKa3aHHBbIH CIOCO0 COAEpIKHT

MpOLENY PbI:
MOJTy4eHUs1 TaHHbIX O BbiAeaeHUsIX VOC U3 KyJIbTyp LENEeBBIX KJIETOK 0 JICUCHHUS,

cozganust VOC-nipoduiisi meneBbIX KIETOK A0 JICYCHUS, UCTIOB3Ysl YKa3aHHbBIE BbIIEICHUS

VOC yka3aHHBIX KyJbTYpP LEIEBBIX KJIETOK A0 JICUCHHUS,

coznanust VOC-mipoduiist MCD 1ienieBbIX KJIETOK TOCPENCTBOM:
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(@) WHIYIMPOBAHUSI MAacCOBOH T'MOENN KJETOK B KYJIbTYPax HEMpPOJICYEHHBIX

LEJICBbIX KJIETOK, TEM CaMbIM CO3JaBas KYyJIbTYPbL noct-MCD OEJIEBBIX KIICTOK, U

(b) NoJyueHus: AaHHbIX O BbiaeneHusx VOC u3 yka3aHHBIX KyJbTyp IOCT-

MCD neneBbIX KJIETOK;

NPUMEHEHUS YKa3aHHOW 10 MEHbIIeH Mepe OJHON BBIOPAHHOMN CXEMBbI JICUEHHs 10 MEHbIIEeH

Mepe K KyJbTypaM LEJIEBBIX KIIETOK,

NoJiyueHus: JaHHbIX O BblAeneHusAX VOC U3 KyJnbTyp LENEBbIX KJIETOK MOCHE JIEUSHUs, IS

KaXXI10H BBIOPAHHON CXEMBbI JICUCHUS,

OTpe/ieIeHUs] NeHCTBEHHOCTH YKa3aHHOH BBIOPAHHOH CXEMbl JICYCHUs, YKA3aHHYIO CXEeMY
J€YEeHUs] MPU3HAIOT 3((PEKTHBHOW B TOM Cilydyae, KOrja COOTHOLICHHE MEXIy 3HAueHHSIMHU
KOHLIEHTPALMH, TOJYYEHHbIMU C UCIIOJIB30BAHUEM JaHHBIX O BbiaeneHUusAX VOC u3 KyJnbTyp
1eJeBbIX KjeTok nocne sedenus, u3 VOC, cesasanHbIX ¢ ucnons3oBanueM VOC-mpoduis
MCD, BbliensieMbIMH KyJbTypaMH LENEBbIX KIJIETOK IIOCJIE JIEYEHUs, U 3HAYEHHUSIMU
KOHLIEHTPALIMH TTOJy4YEeHHBIMH C HCIIONB30BAaHHEM AaHHBIX O BbeneHMsXx VOC u3 KynbTyp
LeJeBbIX KJIeTok mnocie JyedeHus, VOC, cBsisaHHbIX ¢ ucnosnb3oBanueM VOC-npodus
EeJICBbIX KJIETOK a0 JICUCHU, MMPpEBbIMIAKOT COOTHOLICHUEC MEXKOy 3HAYCHUSIMHU
KOHUCHTpaluH, IOJYYCHHBIC C HCIIOJIb30OBAHHEM JHAHHBIX O BBIOCJIICHHUAX VOC OEJIEeBbIX
KyJIbTy pamu kjieTok 1o jeuenust, VOC, cBsizanHbIX ¢ ucnojb3zoBanueM VOC-npodpuns MCD,
W SHAYCHUAMU KOHLUEHTPANH, ITOJIYYCHHBIC C UCITOJIb3OBAHHUEM NAaHHBIX O BBIACICHUAX VOC
KYJIbTYp LeleBbIX KieTok 1o jeueHus, VOC, cBs3aHHbIX ¢ ucnoib3oBanueM VOC-npodus

HEJIEBbIX KJICTOK JO JICUCHUA.
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BO3AYXA 1/t OBPA3LIOB
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KOMMYECTBA NAUMEHTOB

4718 KAKA0IO BhibPAHHOIC THITA
PAKA, 3ABOP OBPA3H0B LEAEBLIX
KAETOK, Y HEKOTOPOIO
KONMAYECTBA NAUMEHTOB

3ABOP OBPA3UOB 340POBbLIX KAETOK
TAKOTO WE TUNA KAETOK, 4TO #
UESEBLIE KAETKHU, Y HEKOTOPOIO
KOMYECTBA NMAUMEHTOB

3ABOP OBPA3LOB KOHTPO/IbHbIX
KAETOK TAKOI O JKE THUNA KAETOK,
HTO W UEAEBBIE KAETKHK, Y
KOHTPQIbHOW TPYIINbE

L 150

;_T ~ 152 N 154
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3/10POBbIX KAETOK M YOC-NPO®MAM KOHTPOIbHBIX KAETOK KAMAOM FEHHON MYTALMM
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NOAYHERWE AUMHAMUMMECKOT O ANOPEPEHUMABHOIO VOC-NTPODUAR C LCNIONL30OBARMEM TIPOTHO3UPYEMOTO VOC-NPODUAAR
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LA/18 KAKA0FO BbIBPAHHOTC TUA
UE/IEBOM KJIETKM, 3ABOP OBPA3LOB
BbIZAbIXAEMOFO BO3AYXA H/U/M
OSPA3L0B BUOAOTHHECKOM

ANA KA 0O BbibPAHHOT O TUNA
HEAEBOU KAETHK, 3ABOP OBPA3LOB
HEAEBBLIX KAETOK, ¥ HEKOTOPOI O

3ABOP OBPA3LOB 340POBbLIX
K/AETOK TAKOFO JKE TUNA KNETOK,
HTO W UESIEBBIE KAETKH, ¥

3ABOP OBPA3LIOB KOHTPO/IbHbIX
KAETOK TAKOTO JKE TUNA KAETOK
UTO Y LUEJEBBIE KAETKM, Y

KOHTPOALHOM IPYTINb
WIUAKOCTH OPTAHI3MA, ¥ KO/MYECTBA NALMEHTOB HEKOTOPOIQ KOMYECTBA
HEKOTOPOIO KOMMYECTBA
NALUMERTOB 7 T
: 2020 | - 204 206
- 200
NIOAYYEHME AAHHDBIX O BBIAEJERMAX VOC M3 VOL, .
BbIAEAAEMBIX B OBPASLAX BblABIXAEMOFO BO3AYXA OfPEAENERME MEHOMHBIX BOCAEAOBATEABHOCTEN LEAEBLIX KJETOK, 340POBbIX
Y/ B OBPA3LAX BUOJIOTMYECKHX WMAKOCTEN KJETOK M KOHTPO/IbHbIX KAETOK, W KAACCUOMKALMS TEHOMHBIX
OPFAHM3MA HEKOTOPOFO KOMMHMECTBA NMAUMEHTOB NOCAEAOBATEABHOCTEN B COOTBETCTBMM C MEHHBIE MYTAUMM BbIBPAHHLIX TUNOB
PAKA
T l \\
S~ 210 J 212
NOYHEHME KY/IbTYPbi LEAEBBIX KAETOK, KY/IbTYP 3/0POBbIX KAETOK M KY/IbTYP KOHTPO/IbHBIX KAETOK.
A\ N
~ 216
NOAYHERME AAHHBIX O BHIAEAEHMAX VOC, KOTOPBIE OTHOCATCA K KY/IbTYPAM UEAEBBIX KAETOK, KYAbTYPAM 340POBbIX KNETOK U KY/IbTYPAM
KOHTPO/IbHBIX KAETOK, A0 MHAYUUPOBAHMA MCD
\'.
~ 218
UHAYLMPOBAHUE MACCOBOM TMBEAM KAETOK B KY/IbTYPAX LEAEBBIX,
NOMYYEHKE OTOW/IbTPOBAHHBIX JAHHBIX O BbIAEAEHWUAX VOC KY/IbTYP NPES- 340POBbIX M KOHTPO/IbHBLIX KAETOK
MCD LUESEBBIX KAETOK ¥ OTOU/Ib TPOBAHHDIX AAHHDBIX O BHIAEAEHMAX VOC

KYAbTYP MPEA-MCD 340POBbLIX KNETOK A/17 KAWA0M TEHOMHOM
ROCAEAOBATEABHOCTH, COOTBETCTBYIOUIME KAM AOM FTEHHOM MYTALMK, A
TAKAKE OTOUABTROBAHHBIE JAHHbBIE O BbIAE/IEHMAX YOU KY/IbTYP NPES-MCD

KOHTPO/IbHLIX KNAETOK.
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OT NPOUEAYPLE 222
DUTYPbLE 44

L

IOAYHEHKE AAHHDIX O BUIAEAEHUAX YOC, KOTOPBIE OTHOCATCA K KYALTYPAM LIEAEBLIX K/IETOK, KY/IbTYPAM 340P0BbIX KAETOK U KYfibTYPAM KOHTPO/IbHbBIX
KAETOK, 13 “X COOTBETCTBYIOWMX KYNILTYP, ICCAE MACCOBOM FUBEM KJETOK

\
- 224

NOAYSERUE OTOUABTPOBAHHDBIX AABHBIX O BbIAENAEHUAX VOC KYALTYP NOCT-MCD UEAEBLIX KAETOK 1 OTOW/IbTPOBARHBLIX AAHHDIX O BLIAENEHUAX VOC KYABTYP
OCT-MCD 3A0POBLIX KJIETOK, COOTBETCTBYIOUNE KA AOM TEHHROM MYTALUMK, A TAKKE OTOW/ILTPOBAHBDIE ZARHLIE O BbIAEAEHUAX VOC KYIbTYP NOCT-MCD

KOHTPO/IbHBIX KAETOK
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|’ L L
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KAETOK C MCTNIO/Ab30BAHMEM
OTOUALTPOBAHRBLIX AAHHBIX O BBIAESAERMAX
VOC fIPEA-MCD UENEBBIX KAETOK U
OTOULTPOBAHHDIX AAHHBIX O BbIAEAEHMAX
VOC NOCT-MCD LEAEBLIX KAETOK

ONMPEAENEHRME VOC-TIPOOUANA NPEA-MCD 340POBbIX
KAETOK W VOC-IPODK/IA NOCT-MCD 340P0OBBIX
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KOHTPO/IbHbIX KAETOK M VOC-AIPOOWA NOCT-
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OTOMABTPOBAHHDBIX AARHBIX O BbiAEAEHNAX
VOC KYALTYP IPEA-MCD KOHTPO/IbHDIX KAETOK
M OTOUNbTPOBARHDIX JAHHLIX O BHIAEAEHMAX
YOC K¥/IbTYP NOCT-MCD KOHTPOIbHBIX KAETOK
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ONPEAENEHUE NPOTHO3UPYEMOTO VOC-NIPOOMAA UEAEBBIX KAETOK, NIPOMHO3MPYEMOIO VOC-NIPOOUIA 340POBLIX KAETOK 1 NPOIHO3UPYEMOIO VOC-NIPODKARA
KOHTPO/IbHbBIX KAETOK A/A KAKAOM FTEHHOW MYTALIMK
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3ABOP OBPA3LIOB BbiZbIXAEMOFQ BO3AYXA M/W/M OBPA3LIOB BUOOTUHECKOM KUAKOCTY OPTAHM3MA Y KORTPOALHOM
FPYNL
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NOAYMEHME JAHHbBIX O BbIAEAEHUAKX YOC U3 VOC, BbIAENAEMBIX B OBPA3SUAX BbIAbIXAEMOIO BO3AYXA U/U/IA B
OBPA3LAX BMOIOTMMECKUX MUAKOCTEN OPFAHM3MA KOHTPO/ILHOM MPYIIbI
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IOAYHEHUE AMHAMUYECKOIO VOC-POOW/IA KOHTPOABHDIX KAETOK C MCRO/MB30BAHMEM NPOTHOIUPYEMO O VOC-TIPOOUAA
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3ABOP N0 MEHBILENM MEPE OAHOIO 13: OBPA3LIOB
BbIABIXAEMOI O BO3AYXA W//IM OBPA3LIOB
BUYOSIOTUMECKMX SKMAKOCTEN OPTAHMUIMA ¥
HEKOTOPOIO KOAMHECTBA NAUMEHTOB C
ATHAMYHDBIM YPOBHEM LENEBLIX KAETOK, 40 U
NOCAE JIEMEHMA
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KOAMYECTBA NAUMEHTOB C
HOPMAIbHbIMW YPOBHAMM LE/EBDIX
KAETOK
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KAETOK Y HEKOTOPOT O
KOMMHECTBA NAUMEHTOB C
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- 258

\_260
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BOMYMERME, 40 UBAYUMPOBARMA MCD, AAHHDIX O BBIAEAEHRMAX VOC, KOTOPHIE OTHOCATCA K VOC, BBIAEAAEMbIM KAETHKAMY B KY/IbTYPAX UEAEBLIX

KAETOK ¥ KYALTYPAX HOPMA/IbHbIX KAETOK

OT NPOUEAYPDI 262 N 264
OUTYPBE S5A

¥

UHAYUMPOBAHME MACCOBOWM TUBE/IM KAETOK B KYABTYPAX HOPMAJIbHBIX 1 LEAEBBIX KAETOK

T
- 266

NOAYYERME, NOCAE UHAYUMPOBAHKMA MCD, AAHHDBIX O BUIZENEHMAX vOC, KOTOPBIE OTHOCATCA K VOC, BHIAENAEMBIX KAETKAMM KYABTYP UEAEBLIX

KAETOK ¥ KYALTYP HOPMAJIbHbBIX KAETOK

CPABHUBAHME AARHBLIX O BbIAEAEHUAX YOC KYNbTYP UEAEBBIX KAETOK,
NOMYHEHHBIX 40 UHAYUMPOBAHWMA MCD, C ZAHHDIMM O BHIAESEHNAX
YOC KYAbTYP HOPMA/IbHBIX KAETOK, NO/IYUERHLIX 4O MHAYUUPOBAHKUA

MCD, HTOBb! ONPEAEANTDL PAS/IMUUA MENAY HUMN

- 268

CPABHUBARME AAHHDLIX O BHIAEAEHWAX VOC KYALTYP HEAERBIX
HAETOK, NOAYHEHHLIE NOCAE UHAYUMPOBAHMA MCD, C JAHHBbIMK O

OT NIPOLEAYPbI 259
OUFYPbI SA

A’

?
270

AO/YHEHUE VOC-NIPOOUAA NPEA-MCD UEAEBLIX KAETOK U VOC-IPOOHAR

fIOCT-MCD HEAEBBIX KAETOK

\

K NPOUEAYPE 278
OUFYPbHI 5C

dur. 5B

\274

BHIAENERUAX VOO KY/IbTYP HOPMAJIbHBLIX KAETOK NOCAE
UHAYUMPOBAHKUA MCD, YTOBL! ONPEAE/INTD PASIMYMA MEKZY HMU

OT NPOUEAYPhE 259 \¥272
OUTYPhI 5A

\J

NOMYHEHUE VOC-NPOOKMAA TIPEA-MCD HOPMA/IBHBIX KAETOK U VOC-
NPOOUNA NOCT-MCD HOPMASIbHBIX KAETOK

J’ 276
K NPOLEAYPE 278
PUTYPb 5C

ob/glL
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OT NPOUEAYPYE 274 OT NPOUEAYPbLL 276
OUyPbi 5B OUIYPbi 58

L |

OTIPEAEAEHME NPOTHO3NPYEMOTO UEAEBOV VOC-NIPOOUIA NOCPEACTBOM NPOTHO3MPOBAHMA YPOBHEA KOHUEHTPALMM B BbIABIXAEMOM BO3AYXE U

KUAKOCTAX OPTAHM3IMA, UCTIO/b3YS 30POBbIV VOC-NPOD/Ib NPEA-MCD Y 340POBbIN VOC-TIPOOML TTOCT-MCD

BAOAOTUMECKUX MUAKOCTAX OPFAHM3MA, MCNOAb3YA YOC-TIPOOU/L TIPEA-MCD LHEAEBBLIX KAETOK #1 VOC-NIPOO/Ib NOCT-MCD BENEBLIX KAETOK ¥ ONPEAENEHUE
NPOMHO3UPYEMOTO 340POBOMD VOC-TIPOGKASR NIOCPEACTBOM NIPOFHO3UPOBAHWS YPOBHEN KOHUEHTPALMM B BbIABIXAEMOM BO3AYXE 1 BUOAOTMHECKUX

OT NPOUEAYPHE 258
DUTYPBI 5A

)

278

CO3AAHMUE YOC-TIPODIAA ATUTIASHOM PEAKLIAM M VOC-TIPODUAA HOPMAIbHON PEAKLMM, B SABUCUMOCTY OT PEAKLMM NALUMEHTOB HA LEJIEBSIE
KAETKHU, NOCPEACTBOM CPABHMBAHMA AAHHBIX O BHIAEAEHUAX YOC BbIABIXAEMOTO BO3AYXA /WM BUONOTUSECKMX HMAKOCTEM OPTAHU3MA Y

VOC-NIPOOUAEM UEAEBLIX KAETOK U NPOTHO3NPYEMbIM VOC-NTPOOUAEM 340POBLIX KAETOK

HEKGTOPOI O HOAMHECTBA NAUMEHTOB C ATUNIMUHBIMM YPOBHAMI LENEBBIX KAETOK C SAHHbIMM O BLIAEEHNMAX VOC BbIAbIXAEMOIC BOAYXA /1IN
BUOAOTSECKMX HUAKOCTEN OPTAHM3IMA Y HEKOTOPOI O KO/MYECTBA NALUMEHTOB € HOPMAJIbHLIMM YPOBHAMM UEAEBBIX KAETOK, NPOMHO3MPYEMbIM

OT NPOUEAYPHI 258
OUryPbl A

)

T
- 280

NOAYHERME UHAMUMHECKOT O AUBOEPERUMASILROTO VOL-OPCBUAR C MCTIOAL30BAHKMEM OPOMHO3UPYEMOTO VOCL-NPOBUAA LENEBLIX KAETOK,
fIPOFHO3UPYEMOT O VOC-NIPOOUIA 340POBbIX KAETOK, VOC-NIPODUAR ATUITNYHOWM PEAKUMIK, VOC-TIPODUAR ATUMTIMYHOW PEAKUMMK, JAHHLIX O

KOAMMECTBA NALMERTOB € HOPMAJIbHbIMU YPOBHAMM LEAEBLIX KAETOK

BBIAE/IEHMAX YOC BbIABIXAEMOTO BO3AYXA 1/ M/ BUOOTUUECKMX SMUAKOCTEN OPTAHM3MA Y HEKOTOPOIO KO/MYECTBA NAUMEHTOB C ATUITMYHbIMA
YPOBHAMM LUENEBBLIX KAETOK ¥ JAHHLIX O BbIAEAEHUAX YO BhIABIXAEMON O BO34YXA W/ AN BUOACTUHECKUX IHUAKOCTEN OPTAHM3MA Y HEKOTOPOIO

- 284
/

\_ 282

COXPAREHUE VOU-TNIPODUJIEN B BA3E HHbiX
bdur. 5C A

ovicl
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ANA KAOKAO0TO BbIBPARHOIO MEHA, A0 BbITO/THERMUA IEYEHMA [TYTEM
AKTUBALIAM TEHA, ¥ HEKOTOPOIO KOAMMMECTBA NALMEHTOB BEPYT
ObPA3Lb! BbIABIXAEMOT O BO3AVXA U/ ObPA3HbLE BUOAOTUHECKUX
HUAKOCTEN OPTAHMBMA

A3 KAKAONOC BUiEPAHHOTO MEHA,
3AB0OP OBPA3LIOB UEAEBBLIX
KAETOK, ¥ REKOTOPOIQ
KOMMECTBA NALUMEHTOB

ANA KAKAOTO BbiBPAHHOI O MEHA,
3ABOP OBPASLOB 340POBbIX KAETOK, ¥
HEKOTOPOIO KOAMYECTBA DAUMEHTOB

300

i}
\_ 304

N 306

NOMYSEHUE 4AHRDIX O BHIAEAEHKAX VOC U3 VOC, BbIAEAAEMBIX B OBPA3SUAX
BbiZABIXAEMOTO BO3AYXA W/ B OBPASHAX BUOSIOT UMECKUX UAKOCTEN

NOSTYHEHWE ABYX HABOPO

3A0POBLIX KNETOK

OPTAHU3MA

K MPOLEAYPE 348
OUFYPBI 6D

x
.- 302

B KYALTYP UE/IEBBIX KJAETOK M KYALTYP

340POBbLIX RAETOK, M3 OBPASHOB LEAEBLIX KAETOK U OBPA3LOB

\_ 308

NOAYHEHME AAHHDIX O BBIAEAEHMAX VOC 40 AEYEHMA, KOTOPLIE OTHOCATCA K HABOPAM KYNLTYP UEAEBLIX KAETOK U KYALTYP 340POBLIX KAETOK

K NPOUEAYPE 328 K NPOLUEAYPE 330
OUTYPHLI 6B DUYPHL 68

) =310

K TIPOUEAYPE 332
DUTYPDI 6C

BEPUOUKALIMA TEHOMHOM NOCNAEAOBATEABHOCTH LEAEBBIX KAETOK KAK B HABOPAX KY/IbTYP LENEBLIX KAETOK, TAK ¥ 8 340POBLIX KAETKAX B HABOPE KY/bTYP

3A0POBbLIX KAETOK

N 312

VOC-NIPOOWAL LEJIEBBIX KAETOK A0 AEYEHUA, COOTBETCTBYICWMM UEAERDIM KAETKAM, U VOC-TIPDOW/Ib 340POBbIX KAETOK A0 NEMEHWS,
COOQTBETCTBYIOLMM 340POBBIM KAETKAM ONPEAENSIOT NOCPEACTBOM CPABHMBAHMA AAHHbIX O BBIAEAEHMUAX VOC KYALTYP LEAESHIX KNETOK OBOMX
HABOPOB KYbTYP UENEBLIX KAETOK C AAHHBIMM O BbIAEAEHUAX VOC KYIbTYP 340P0OBbIX KJIETOK

J, \

K NPOLEAYPE 340 K FIPOLEAYPE 316

O VPR 6D GUryphi 6B
° Our. 6A

- 314 v

N

K NMPOUEAYPE 318 K OPOUEAYPE 320

PUYPHI 68

PUrYPbt 6C

ovrvi
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OT NPOUEAYPbE 314
OUFYPHI 6A

|}

NPUMEHEHUE BHIBPAHHOM CXEMbE IEYEHMA NYTEM AKTUBALIMM FEHA K
KAETKAM B NEPBOM HABOPE Y13 4BYX HABOPOB KY/IbTYP LEAEBLIX KJETOK

OT NPOUEAVYPHE 314
PUTYPDE 6A

L

VIRAYLMPOBAHME MACCOBOM MMBE/M K/IETOK BO BTOPOM HABOPE 13
ABYX HABOPOB KY/IbTYP UEAEBBIX KAETOK

- 318

\
- 318

ROWYHEHWE SAHHBY O BLIAEAEHMAX VOC KYABTYP HEAEBBIX KAETOK
NOCAE AEMEHWA, KOTOPLIE OTHOCATCA K UEAEBLIM KAETKAM B NEPBOM
HABOPE KY/bTYP UEAEBBIX KAETOK, MNOCJE NPYMEHEHMS BHIBPAHHOM
CXEMb! TEPANMM NTYTEM AKTUBALIMM MMR TEHA

IOAYMEHNUE AAHHDIX O BUIAEAEHUAX VOC ROCT-MCD, KROTOPHIE
OTHOCATCA K KJETKAM BO BTOPOM HABOPE KY/IbTYP UEJIEBbIX KAETOK,
NOCAE UHAYUMPOBAHUA MCD

Y
o324

|
OT NPOLEAYPB 210 AN 322 OT [IPOUEAYPHI 310
PUFYPbI 6A PUYyPhi 6A
J R

CO38AHUE HENREBOT O YOC-NTPOOW b AKTUBALIMIM MMR FEHA
NOCPEACTBOM CPABHUBAHMA AARHDIX O BbIAEAEHWAX VOC KYAbTYP
HEAEBBLIX KAETOK 40 AEYEHNA C AAHHBIMKA O BLIAEAEHMAX VOC
KY/ibTYP HEAEBBIX KAETOK NOCAE AEYEHMA, OBE NOAYYEHDLT B NEPBOM
HABOPE KYAbTYP HEAEBLIX KAETOK

CO3AHME UEAEBOTO YOC-NPODU/Ib AKTUBALIMM MMR TEHA
TOCPEACTEOM CPABHMBARHMA SAHHBIX O BbIAEAEHMAX VOC KY/IbTYP
HEJEBBIX KAETOK fIOCAE AEMERNA C AARHHDIMI O BRIZEAEHMAX VOC
RYAbTYP HEAEBLIX KAETOK NOCAE JIEHEHUA, OBE NOAIYHEHD! BO BTOPOM
HABOPE KY/bTYP UEAEBBIX KAETOK

N 328

1
M- 330

ONPEAEAEHME NPOTHO3UPYEMOI O, BbI3BAHHOIO AEMERVEM, VOC-
MPOOMAR MCD LEAEBBLIX KAETOK

ONPEAENEHUE NPOIHO3UPYEMOIO VOCL-IPOOUAR MCD UEAEBBIX KAETOK

) \_ 334

K NPOUEAYPE 340
OUTYPb! 6D

dur. 6B

1
| N 336
K TIPOLEAYPE 340
GUryPbt 6D

ov/Gl
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OT NPOUEAYPLE 314
DUTYPDE 6A

L

APUMEHEHNME AEYEHUA TYTEM AKTUBALIMM TEHA K KNETKAM B
KYABTYPE 340POBbIX KAETOK

\ 320

NOMYMEHRME AAHHBIX O BbIAE/IEHUAX VOC KYbTYP 340P0BbIX KAETOK
NOCAE /IEMEHUA, KOTOPBIE OTHOCATCA K KYAbTYPAM 340POBbBIX KAETOK
NOCAE BbIBPAHHOM CXEMbI NEMERMA NYTEM AKTUBALIMM MMR FEHA

1
\
e
OT NPOUEAYPHI 310 326

GUTYPHE 6A

L

NOAYMEHUE VOC-NIPOOUNA AKTUBAUMK MMR MEHA 340P0OBbLIX KAETOK
NOCPEACTBOM CPABHMBAHMA SAHHDIX O BIAEAEHUAX VOC KYALTYP
3A0POBbBIX KAETOK A0 AEMEHMA 340POBbIX KAETOK, C AAHHbBIE O
BHIAEAEHWAX VOC NOCAE NEYEHMA 340P0OBLIX KAETOK

A

- 332

ONPEJEAEHME NPOTHOSUPYEMOT O, BBI3BAHHOIO AEHEHUEM, VOC-NIPODKARA
HEAEBBIX KAETOK

4 N 338

K NPOUEAYPE 340
OUFYPHE 6D

dur. 6C

OpigL
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OT MPOLEAYPH 314
PUIYPHI 6A SUFYPbI 6B OUFYPI 6B UTYPbI 6C

W 5 5 |’

OT NMPOUEAYPHI 334 OT MPOLIEAYPbLI 336 OT NPOUEAYPHI 338

340POBbIX KAETOK, VOC-NIPOOKMA LEAEBLIX KAETOK A0 SIEMEHKUA U BbISBAHHOIO NEYEHMEM VOC-NPOOKMAA LE/EBLIX KJAETOK

ONPEAENEHUE AUOOEPEHLMANTLHOTO VOC-IPOOUIA AKTUBALIMK TEHA C MCNO/Ib30BAHMEM VOC-NTPOOKMAA A0 AEYEHWA, BbISBAHHOI O AEMEHMEM VOC-IPOOWIA

340

HAYA/IO JIEYERMA NAUMEHTOB NYTEM AKTUBAUMM MMR TEHA

t
N 342

OPFAHM3MA, BO BPEMS 110 MEHbILEN MEPE OJHOM BHIBPAHHOM ©A3bI BHIBPAHHOM CXEMb! AEYEHMA NYTEM AKTHMBALMM MMR TEHA

3ABOP ¥ HEKOTOPOTO KOAMMECTBA NALMEHTOB MO MEHBLLEN MEPE O8HOFO: OBPA3LIOB Bbi/IbIXAEMOT O BO3AYXA M OBPA3LIOB BUONMOTMYECKMX KUMAKOCTEN

N 344

MAUMEHTOB, NG MEHBIUEN MEPE 4A7 OZHOM BIBPAHHOM ®A3bE BHIEPAHHOM CXEMbI EMEHMA FIYTEM AKTMBALIMYM MMR TEHA

NOAYHMEHME JAHHbIX O BLIAEAEHMAX YOC M3 VOC, BBIAEAAEMBIX B OBPA3LAX BbIZBIXAEMONO BO3AYXA M/M/IM OBPASLAX BUOSIOTUHECKMX HMUAKOCTER OPTAHU3MA

- 346

OT NPOUEAYPbLI 302 \l:

DUTYPHI 6A
NPOTHO3MPYEMOT O UENEBOTO YOCL-OPOMUIA AKTUBALIMIA MMR TEHA, NPOTHO3UPYEMOIQ VOC-NPOOKUIA MCD UENEBBIX KAETOK,

W/IAIN BUOAOTUHECKMA MUAKOCTEM OPTAHM3IMA HEKOTOPOTO KO/MMECTBA NAUMEHTOB A0 AEYEHMS U1 NOCAE AEMEHMA

TNIO/YYEHME AMHAMVMECKOTO AUOOEPEHLMA/ILHOIO VOC-TIPOGU/IS AJIA KAKAOW BIBPAHHOM FEHHOM MYTALMM C MCTIO/Nb30OBAHMEM

MPOFHO3UPYEMOTO VOC-NPOOUNA AKTUBAUMM MMR MEHA 340P0OBbLIX KAETOK ¥ SAHHBIX O BhIAENEHMAX VOC BbIABIXAEMOTO BO3AYXA

l_—],

\_ 248

COXPAHEHME VOC-TIPODUAEN B BAZE AAHHDIX

dur. 6

. 350

OviLL
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ACAYHEHME KYABTYPbt KAETOK, COOTBETCTBYIOWYIO HEAEBBIM KAETKAM BbIBPAHHOT O TUNA, KOTOPHIE M3BECTHD! KAK TAKME, KOTOPHIE CO3J4AI0T

PESMCTEHTHBIE K IEMEHUIO MYTALMIO

T
- 400

NOYHEHUE AAHHDBIX O BLIAEAEHUAX VOC, KOTOPLIE OTHOCATCA K VOC, BbiAENAEMbIM LEAEBBIMM KAETKAMU B KYIbTYPAX LEAEBbIX KAETOK 40

HASHAYEHMA CXEMbI AEYEHMA )
- 402
A8 KAMAOTO THMA KAETKM, NTPUMEHRIOT AEYEHME, KOTOPOE M3BECTHO KAK TAKOE, KOTOPOE CO3AAET PEBUCTEHTHYIO K
JIEYEHMIO MYTALMIO KY/IbTYP KJIETOK
N 404
®
8 MPOJIEYEHHBIE KYbTYPS! LEAEBBIX KAETOK MAEHTUOMUMPYIOT LUEJEBYIO KAETKY, KOTOPAA CO3AAET PESUCTEHTHBIE K JIEYEHMIO MYTALMM B
- 406
CO3JARME COOTBETCTBYIOL{MX MYTUPOBABLUIMX KY/IbTYP HEAEBBIX KAETOK /A8 KAKAOM MAEHTUOULUMPOBAHHON PESUCTEHTHOM K AEYEHMIO
JMYTUPOBABLLEM LEEBOM KAETKM
kN
~ 408
FEHETUHECKOE CEKBEHMPOBAHME KJETOK B MYTUPOBABLUMX KYJIbTYPAX KJETOK MYTUPOBABLIMX LIEAEBHIX KAETOK
‘L 410
K MPOLEAYPE 412
PUTYPLL 78 K MPOUEAYPE 414
OUFYPDE 7B

dur. 7A
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OT NPOUEAYPHI 410 OT NPOUEAYPLL 402

DUTYPLE 7A OUFYPHI 74

L

NOAYYEHWE AAHHBIX O BHIAEAEHMAX VOC, KOTOPBIE OTHOCATCA K MYTUPOBABLUMM LEJIEBLIM KAETKAM, C NOMOUIBIO COOTBETCTBYIOWEN KYALTYP

MYTUPOBABLUMX LENEBBIE KAETOK

3
S 412

CO3AAHME VOC-IPOBUAA PESUCTEHTHDIX K JAEHEHMIO UENEBLIX KAETOK NOCPEACTBOM CPABHMBARHMA AAHHDBIX O BbIAEAEHUAX VOC KYALbTYP
HENEBLIX KAETOK 40 AEMEHUA C JAHHBIMMK O BHIAENEHMAX VOC KYALTYP MYTHUPOBABLUMX HEAEBBLIX K/IETOK M3 KY/ILTYP MYTHUPOBABLUMX KAETOK

N 414

ONPEAESEHME KOMAAEKCHOMO PE3UCTEHTHOTO K ZIESEHMIO VOC-NIPOOUAA

1
416

ONPEAE/IEHME TPOFHO3MPYEMOIO KOMILIEKCHOI O PEBMCTEHTHOIO K NIEYERMIO VOC-NPOOMAS NOCPEACTBOM NPOMHO3MPOBAHUA YPOBRENM KOHUEHTPALIMIM
VOC 8 BbiAbIXAEMOM BO34YXE 1 B BMOAOTMHECKUX MUAKOCTAX OPTAHM3MA € UCROAB3OBAHUEM KOMOAEKCHOTO PESUCTEHTHOIO K AEMERMIO VOC-

nPoeKAA

. 418

COXPAHEHME NPOTHO3UPYEMbIX PEIUCTEHTHLIX K SIEMEHUIO VOC-TIPCOUAEM B BASE JAHHBIX

®ur. 7B

1
N 420

op/6tL
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3ABOP ¥ FIAUMEHTA 1O MEHbLLEM MEPE O4HOFO M3:
OBPA3LOB BbiAbIXAEMOT O BO3AYXA U OBPA3LIOB
BUOAOTHECKUX HMAKOCTENR OPTAHM3MA, ANA
BbIBPAHHOW TEHHOM MYTALMM KAETHM

34B0OP ¥ NAUMEHTA OBPA3LOB HENEBBIX
KAETOK, KOTOPBHIE AEMORCTPUPYIOT
BbiBPAHHYIO FEHHVIO MYTALIMIO

3ABOP ¥ NALUMEHTA OBPA3LOB

340POBLIX KAETOK TAKGI O XKE TUNA
KAETOK, YTO U LUENEBBIE KAETKHU

\_ 452

N 454

N 456

< 450
NOAYMEHUE AABHDLIX O BRIAEAERMAX VOC U3 VOC,
BbIAEAEMBIX B OBPASLIAX BbIABIXAEMOTO BO3ZVXA KYAbTUBALMA LENEBBIX 1 340POBbIX KAETOK B OBPA3LIAX KAETOK
W/ it B OBPA3HLAX BUCAOIMYECKUX )KMAKOCTEVI
OPFAHMIMA |
- 458

OfPEAENEHME MEHOMHOM TIOC/IEAOBATE/IBHOCTI UESIEBLIX M 3J0POBbIX K/IETOK M BEPUGUKALIMA MOSIEKYIAPHON KAACCUOUKALIAM
OBPA3LOB KNAETOK B COOTBETCTBUM € M3BECTHDIMI TEHHBIMU MYTALIMAMU

NONMYYEHME SAHHBIX O BHIAEAERMAX VOO, KOTOPBIE OTHOCATCA RAK K KY/IbTYPAM LEAEBLIX KAETOK, TAK ¥ K KYALTYPAM 340POBbLIX KAETOK

462

BbIAEAEHNAX YOC KY/IbTYP 340P0BLIX KAETOK

ONPEAE/EHME VOC-NPO®MAA LUEAEBLIX KAETOK, COOTBETCTBYIOUMM BbISPAHHOM TEHHOM MYTALAM U VOC-TIPO®W/IA 3/0POBbIX KAETOK,
COOTBETCTBYHOUMM 3A0POBBIM KAETKAM, NOCPEACTBOM CPABHUBAHMA JAHHBIX O BbIAEAERMAX VOC KYABTYP UENEBLIX KAETOK C AAHHDbIMM O

N

K NPOLIEAYPE 468
OUFYPDI BB

\

K NPOUEAYPE 466
PUTYPLE 88

dur. 8A

484

OvI0e
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OT NPOUEAYPHI 456

OUTYPHI 8A K MPOLEAYPE 464
DUTYPHI 8A
ONPEAEAEHME MPOrHO3MPYEMOO VOC-TIPOOUAA LENEBLIX KAETOK, NOCPEACTBOM NPOFHO3MPOBARMSA YPOBHEN KOHUEHTPALMM VOC B BSIABIXAEMOM
BO3AYXE ¥ B BMOJIOTUHECKMX UAKOCTAX OPTAHM3MA C MCTIOb30OBAHUEM VOC-IPODUASA LEAEBLIX KJAETOK, A TAKXKE ONPEAEAEHME NPOTHO3MPYEMOTO
VOC-TIPO®MAA 3A0POBBIX KAETOK NOCPEACTBOM NPOMHO3MPOBAHMA YPOBHENM KOHUEHTPALMM VOT B BbiZIbIXAEMOM BO3AYXE Y B BMO/IOMMUECKMX
HMUAKOCTAX OPTAHU3MA C MCNIO/b3OBAHUEM VOC-TIPOOUAR 340POBLIX KAETOK -
3
466
J NOJIYYEHME AMHAMUYECKOTO ANOOEPEHLIMAABHOIO VOC-IPOOUAS C UCTIONb3OBAHMEM NIPOTHO3UPYEMOQ VOC-TIPOGMAR LEAEBBIX KAETOK,
T (POrHO3MPYEMOTO VOC-NIPOOMAS 3A40POBbIX KAETOK M AAHHBIX O BbIAEAEHMAX VOC M3 BbIABIXAEMOIO BO3AYXA 1 BUOMOTMHECKMX WUAKOCTEM -
OPFAHM3MA N
488
COXPAHEHME VOC-TIPOOUIEN B BA3E AAHHDIX
g
470

our. 8B
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3ABOP Y NMALMEHTA OBPA3LOB BBI/IbIXAEMOTO BO3AYXA U AAS KAWAOFO BBISPAHHOTD THNA 3ABOP Y NTALMEHTA OBPA3LOB
BMOAOTUHECKOM JUAKOCTH OPTAHM3MA A8 LENEBOM KAETHM, 3ABOP ¥ NALMEHTA 340POBbIX KAETOK TAKOTO KE TUTIA
ib;gié:‘mom HEAEBOW KAETKK U/ WM TEHHOM MYTAlM OBPA3LIOB LEJIEBbIX KAETOK KAETOK, 4TO M UEAEBBIE KAETKU
J
\ ‘\ \
- 500 . 502 . 504

ROMYHERME AARHDLIX O BbIAEAEHWAX YOC 43 VOC,
O BHIAENAEMDBIX B OBPA3LAX BbIAbIXAEMOIO BO3AYXA

OTIPEAENEHME FEHOMHbIX NOCAEZOBATEALHOCTEN UEMEBLIX 11 340POBbIX KAETOK #
KAACCUOUKALUMA TEHOMHBIX NOCAEAOBATELHOCTEM B COOTBETCTBMAM C BLIBPAHHOM

K NPOUEAYPE 528 K NPOUEAYPE 518
DUTYPLI 9B DUTYPHI 98

U/ B OBPA3LAX BHUONTOFUHECKHMX }KMAKOCTE% Y FEHHOM MyTAUMEﬂ
OPFARM3MA \
506 \
508
KYNIbTUBAUMA KAETOK B OBPASUAX KAETOK
N.510
NOAYUEHUE AAHHDBIX O BbIAEAEHUAX VOC, KOTOPHIE OTHOCATCA K UHAYIIMPOBARUE MACCOBOV TMBE/IM KAETOK B KY/IbTYPAX UEAEBBIX, U
HEAEBDbIM U1 320POBbIM KAETKAM 3A0POBbBIX KAETOK
\
l =512 514

MOAYHEHME JAHHBIX O BBIAEAEHMAX VOC KY/bTYP UEAEBLIX KAETOK M
KY/IbTYP 30POBbLIX KAETOK NMOC/AE MACCOBOM TMBEANK KAETOK

\ 516

K NMPOUEAYPE 520
OUTYPHE 3B

dur. 9A

Ov/ce
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OT NPOUEAYPbHL 506
OUTYPbE 9A

OT NPOUEAYPHI 512
DUTYPLE 9A

J

OT NPOLEAYPbI 516
GUryPbi 94

|}

CPABHUBAHUE AAHHBIX O BbIAENEHMAX VOC KYALTYP UEAEBDIX KAETOK C
AaHHBIMU O BBIJEAEHMAX YOC RYABTYP 340P0BbIX KAETOK A0
MACCOBOM MUBEIM KAETOK, YTOBbI ONPEAEINTD PASAMMUA MEXAY
HiiMA

CPABHUMBAHME AAHHBIX O BbIAENAEHWUAX VOC KYALTYP UEAEBLIX KAETOK
C JAHHDIMK O BBIAEAEHMAX VOC KY/IbTYP 340POBbIX KAETOK NOCAE
MACCOBOW MMBEAM KNETOK, UTOBb ONPEAENTD PASIMUMA MEXAY
HAMA

\518

N 520

CO3JAHME VOC-NIPOOUAA NPEA-MCD LUEAREBLIX KAETOK ¥ VOC-NIPODUAA
AOCT-MCD UEAEBLIX KAETOK NOCPEACTBOM CPABHMUBAHMA AARHBIX O

BbIAENEHUAX VOC KYSIbTYP UENEBLIX KAETOK A0 MCD € AAHHBIMW O i

BHIAEAEHMAX VOC KYALTYP HEAEBLIX KAETOK NOC/AE MCD

CO3AAHME VOC-NTPOOUAR NPEA-MCD 340POBLIX KAETOK M VOC-NIPOOUNA
NOCT-MCD 340P0OBLIX KAETOK NOCPEACTBOM CPABHMBARWA JAHHDLIX O
BHIAEAERMAX VOC KY/IbTYP 340POBbLIX KAETOK 40 MCD C JAHHBIMK O
BbIAEAERMAX VOC KY/IbTYP 340POBbLIX RAETOK NOCAE MCD

N 522

N 524

ONPEAENEHME NPOTHOBUPYEMOI G VOC-TIPODMAR NPEA-MCD UEAEBLIX KAETOK, NPOIHOZUPYEMOIO VOC-NPOOUASR NTOCT-MCD HEAEBBLIX KJIETOK,
TIPOTHO3UPYEMOI O VOC-TTPOBUAR NMPES-MCD 340P0OBbIX KAETOK U MPOFHO3MPYEMOTO VOC-TIPOOW/IA NOCT-MCD 340P0BLIX KAETOK

526

NOAYYERUE AMHAMUMECKOTO ANMOOEPEHUMAALHOIO YOC-NIPOOKUAR C UCNOALB3OBAHMEM NPOTHO3UPYEMOIO VOC-NPODUAR APEA-MCD LBEAEBbBIX
KAETOK, fIPOMHO3UPYEMOIO VOC-NPOOUAA NOCT-MCD UEAEBBIX KAETOK, NPOFHO3UPYEMOINO VOC-NPOOKUAA NPES-MCD 340POBbIX KAETOK,
IPOTHO3IMPYEMOT O VOC-TIPODUNA NOCT-MLD 340POBbIX KAETOK ¥ AAHHDBIX O BhIAEAEHMAX VOC BbIAbIXAEMOTO BOSAYXA M BUOAOTHUHECKKX

KUAKOCTER OPTAHMBMA

528 -

COXPAREHUE AMHAMMSECKOTO AMOOEPERLIMA/IBHOIO VOC-NPOBUAR B BA3E SAHHBIX

dur. 9B

N 530

Ovred
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ONPEAEAERNUE UHAMBUAYANBHROTO PEIMCTEHTHONO K AEHEHUIO VOC-IPCOM/IA AARA OT AENDBHOTO HESAIOBEKA

K NIPOUEAYPE 568
PUTYPB 10B

K MPOUEAYPE 570
OUrYPLE 10C

. 550
KYALTUBNPOBAHUE UEAEBLIX KAETOK OTAENDHOTO YE/IOBEKA, KOTOPBIE BYAYT NIPCAEYEHDI
M 552
NOAYHEHUE AAHHBIX O BIAENEHMAX VOC, KOTOPBLIE OTHOCATCA K KYAbTYPAM UEAEBLIX KAETOK A0 AEUEHWA
5
~ 554
HA3HAYEHRME MO MEHbLIEM MEPE OAHO% BBIEPAHHOM CXEMbI IEUEHNMSA K KY/IbTYPAM HEAEBLIX KAETOK
. 556
NOAYMERUE AAHHDBIX O BRIAEAERMAX VOC KYABTYP HEAEBLIX KAETOK NOCAE TOFO, KAK IO MEHbLIEN
MEPE OHA BbiBPAHHAR CXEMA NEMEHUA BbINIA NPUMEHEHA K KYABTYPAM LEAEBBIX KNETOK
- 558
CO3JARME VOC-IPOOKWAA HEAEBBIX KAETOK 40 NEYEHNA U VOC-TTIPOOUAR LENEBHIX KAETOK ROCAE AEYEHUA, NOCPEACTBOM
CPABHUBAHUA AAHHBIX O BHISEAEHUAX VOC KYAbTYP LEAEBLIX KAETOK A0 AEYEHUA C AaHHbIMK O BIJEAEHUAX VOC KY/IbTYP
HEAEBLIX KAETOK NOCAE AIEYERMA, KAXAOW U3 TIO MEHbBLUEM MEPE OAHOW CXEMBE AIEHEHNA, OTAENBHO
\L \
. 559

K MPOLEAYPE 560
OUFYPHI 108

dur. 10A

N

74

ovive

K TPOUEAYPE 562
OUrypPhi 108
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nPOOU/IAMU

HAEHTUOUMKALIMA PESUCTEHTHBIX K JAEYEHMIO MYTALMM NOCPEACTBOM CPABHMBAHMA VOC-NPOGW/IA LEAEBBIX KAETOK A0 JEHEHVA 1 VOC-NPOBGMIA
HEAEBBLIX KAETOK NOCAE AEHEHUA, KOTOPBIE CPABHRMBAIOT € COXPAHEHHbIMIA NPOTHOMPYEMbIMUM KOMIIEKCHBIMM PESUCTEHTHbIMM K JIEYERMIO VOC-

OUFYPbl 10A
1

1

KY/IbTUBUPOBAHUE, OTAEABHO, UEAEBLIX KAETOK, KOTOPLIE bbiAi MAEHTNOMUMPOBAHB! KAK TAKUE, KOTOPLIE CO34AI0T PESUCTEHTHYIO K
SEYEHUIO MYTAUMIO, C COOTBETCTBYIOWNMM VOC-IPOOMAEM LEAEBLIX KAETOK NOCAE NEYEHNA, M TAKUE, KOTOPLIE HE OTOBPAMKAIOTCA B
COXPAHEHHbBIX NPOTHO3HbIX KOMITAIEKCHBIX PESUCTEHTHDIX K AEYEHWMIO VOC-NIPORMARX, AAA NOAYSEHMA HOBbLIX KYALTYP UEAEBLIX KAETOK

N 562
ONPEAENERA FEHOMHAR NOCSIEAOBATEABHOCTL U BbINOAHEHA MOAEKYARPHAR UAEHTUOUKAUMA OTAEADBHO
KYARTUBUPOBAHHDBIX LENEBLIX KAETOK, KOTOPLIE AEMORCTPUPYIOT PESMCTEHTHYIO K JAEHEHWIO MYTAUMIO, YTOBb!
NAEHTUOMLHUPOBATD 1 KNACCHOMBUPOBATH PE3UCTERTHYIO K AENEHMIO MYTAUMIO

\

“~ 564

NOAYYEHUE HOBbIX AAHHBIE O BbIAEAEHMAX VOC NOCAE

JIEMERMA, KOTOPBIE OTHOCATCA K HOBbIM RYABTYPAM UEAEBBIX KAETOK

OT APOUEAYPHI 558
DUFYPH] 10A

1
- 566

ONPEAEAEHME HOBOIO VOC-NPODUAA LIENEBDIX KAETOK NOCAE NEYEHNA NOCPEACTBOM CPABHUBAHMA AAHHDBIX O BUIAENEHMAK VOC
KYAbTYP UEAEBIX KAETOK A0 NEYEHMA C HOBbIMU SAHHBIMA O BIAEAEHUAK YOC KYAbTYP UENEBLIX K/IETOK NOCAE AEYEHKSA

T
-
" KNPOUEAYPE 570 568
@UrypPbi 10C

dur. 10B

A OT fIPOLEAYPBI 556
560 HEA

o¥/se
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OT NPOLEAYPH 554
DUTYPbI 104

OT NPOUEAYPDI 568
OUIYPhE 10B

J

|
|
|

i

ONPEAENEHME KOMIMANEKCHONO UHANBUAYASRBHOTO PESMCTEHTHOTO K AEYEHMIO VOC-TIPOOU/IA, NOCPEACTBOM CPABHUBAHUA AAHHDBIX O BbIAEAEHUAX VOC,
NOAYMEHHDBIX OT KYALTYP UEAEBLIX KAETOK A0 AEYEHNSA, C VOC-NIPOBUAEM LENEBBIX KAETOK 40 NEMERMA, C VOC-NIPOGU/IEM LIEAEBBIX KIETOK NOCAE
JIEMEHUA, C HOBbIM VOC-NPOOM/IEM LEJIEBbIX KAETOK NOCAE AEYEHNA U C JAHHBIMK O BRIAENEHWMAX VOC, MNOAYYEHHbIMU OT HOBbIX KY/IbTYP EAEBDLIX
KAETOK

N~ 570
ONPEAEAEHUE NPOTHO3UPYEMOIO KOMITAERCHOIO UHAUBUAYAILHOI O PESUCTERTHONO K AIEYERMIO VOC-NPOOKAA NOCPEACTBOM MPOTHO3MPOBAHMA
YPOBHEW KOHUEHTPAUMM YOC B BbiAbIXAEMOM BO3AYXE U B BUOAOTUMECKMX KUAKOCTAX OPFARU3IMA C UCIO/Ib30BARMEM KOMIEKCHOT O
MHAMBUAYANBHOTO PESUCTEHTHOMO K JIEHEHMIO VOC-fIPOONAA
.
~ 572

ONPEAENEHUE JMHAMUNECKOT O KOMIAEKCHONO PEBMCTEHTHOTO K AEYEHWIO VOC-NTPODMAR NOCPEACTBOM MCIIOAL30BAHKA VOC-NPOPUAA
UHANBHAYARBHON SOBEKTUBHOCTH AEYEHMS B KAYECTBE OMIbTPA 418 NPOFHOZMPYEMOTO KOMILIEKCHOFO PESMCTEHTHOIO K AEYEHIMIO VOC-
NPOGKAA, HTOBbE CH3UTD YPOBEHDL APTEQAKTOB, KOTOPBIE HE CBA3AHBI C MYTAUMEN, AEMOHCTPUPYIOWEN PESUCTERTHOCTD K AEHEHWIO

N\ 574

COXPAHEHUE AMHAMUMECKOT O HOMNJEKCHOI O MHAMBUAYANABHOTO PESUCTEHTHOTO K AENEHMIO VOC-NIPODUSIA B BA3E JAHHLIX

\576
Our. 10C

ov/9¢
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TNOAYSERME IO MEHBLIEX MEPE OAHOMO #13 NEPEMMCIEHHOIO: OBPA3LIOB SbidbIXAEMOTO BO3AYXA /M OBPA3LOB
BUOSIOTUHECKOM MUAKOCTY OPTAHM3MA A0 N0 MEHBLUEM MEPE OJHOM ®A3bI IEMEHMA

\
~ 600

NOAYHERUE AAHHDIX O BBIAEAERUAX VOC U3 VOC, BHIAEAREMbIX OBPASHAMM BLIABIXAEMOTO BO3AYXA U/ UK
ObPA3HAMK BUOSIOTMHECKUX HMUAKOCTEN OPTAHM3MA 40 HAYANA O MEHBILEM MEPE O4HOM ©A3b! IEYEHUA

< B02

UAEHTUDUKALMA COXPAHEHHOIO AMBAMUHECKOTO SUOOEPEHLIMAIBHOTO VOC-NIPOOWAA, KOTOPBIA COOTBETCTBYET NO/IVHEHHLIM SAHHDIM O
BHIAENERUAX VOC, TEM CAMbIM YCTAHABAIMBAR BIAMMOCBASL MENAY NATOACTUMECKUM COCTOARMEM Y YKASAHHBIMK AAHHBIMA O BbIAEAEHUAX

vOC
\
~. 804
3ABOP OBPA3HOB BbIABIXAEMOIO BO3AVXA, OBPA3LOB BUOAOTMYMECKON HHUAKOCTH
OPFAHUIMA BO BPEMS M/W/M NMOCSE TI0O MEHBLLER MEPE OAHO% DA3b! AEYEHNUA
. 606
NOYHEHUA AAHHDBIX G BbIAEAEHWAX YOC U3 VOC, BbIAEAAEMbIX 1O MEHDBILEY MEPE O4HUM 13: OBPA3HAMU BbIABIXAEMOIO
BO34YXA 1 OBPA3LIAMMK BHOACTNECKON HUAKOCTH OPFAHU3IMA BO BPEMA M/ M/ NOCAE CXEMbE AEHEHMA
. 608
HTSACCMCDMKAHMH SOOEKTUBHOCTY CXEMb! AEYMERMA NO MEHBLIEM MEPE TNIOCPEACTBOM ONPEAESIEHMA YPOBHEM KORUEHTPALIMK VOC B
HUAEHTUOUUMPOBARHOM AUMHAMMYECKOM AMOOEPEHIMAABHOM VOC-TIPODUAE
N B10

dur. 12

ovrec
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3ABOP Y MAUMEHTA MO MEHBLLEN MEPE OAHO U3: OSPA3LOS
BHIABIXAEMOIO BO3AYXA 1 OBPASLOB BMO/IOMMNECKKX
HUAKOCTEN OPTAHMBMA A0 NTPUMEREHNA BHIBPAHHOKM CXEMb!

3ABOP ¥ NAUMEHTA OBPA3LOB 3ABOP Y NALIMEHTA OBPA3LIOB 340P0BLIX
HEAEBLIX KAETOK KAETOK TAKOFO XE THNA KAETOK, 4TO U
UEAEBLIE KAETKK

JEYEHMS
N \
~ 650 "~ 654 \\
86586
MIOAYHERME 4AHHBIX O BBIAEAEHMAX VOC 11O MEHBLIEN MEPE
, OAHOTO M3 OZ”““OB BbIAbIXAEMOFO BO3AYXA 1 OBPA3LIOB CO3AAHME JIBYX HABOPOB KYAbTYP LIEAEBLIX KAETOK M3 OBPA3LIOB
BUOAOTUHECKMX HUAKOCTEN OPTAHMIMA LEAEBLIX KAETOK 1 ABYX HABOPOB KY/IbTYP 340POBbIX KAETOK M3
OBPA3LOB 3/J0POBbIX KAETOK
3 \
N
K NPOLEAYPE 702 652 \
OUFYPBE 12D ~— 858

NOAYHMEHUE BAHHDBIX O BbIAETEHMAX VOC 40 /IEYEHKA, KOTOPLIE OTHOCATCA K KAETKAM B
OBOMX HABOPAX KYAbTYP UEAEBBIX HAETOK U B OBOUX HABOPAX KY/IbTYP 340P0BLIX KAETOK

K [TPOUEAYPE 680 K NPOLEAYPE 682 K POLEAYPE 684 K NPOUEARYPE 686
DUTYPbl 128 DUryPbt 128 DUFYPhHI 12C OUIYPHI 12C
g
K IPOUEAYPE 710 K NPOUEAVYPE 698
DUTYPb 12E OUTYPbi 12E

ONPEAEAEHMUE VOC-NPOPWIA UENEBBIX KAETOK A0 AEYEHMA U VOC-TIPOOK/IA 340POBbLIX KAETOK AO AEYEHUA MNOCPEACTBOM CPABHMBAHKUA AAHHBIX O
BbIZEAEHUAX VOC KYALTYP UEAEBLIX KAETOK 4O SIEHEHKUA U3 OBOUX HABOPOB KYALTYP UEAEBLIX KAETOK C JAHHBIMK O BLIAEAEHUAX VOC KYALTYP
340P0OBbLIX KAETOK 40 AEHEHMA U3 OBOUX HABOPOB KY/IbTYP 3A0POBLIX KNETOK

i i i [ -

K NPOLEAYPE 664 K fIPOUEAVPE 666 K fIPOLEAYPE 668 K NPOLEAYPE 670
OUFYPHE 128 GUIYPL 12B DUIYPBI 12C DUTYPBE 12C
K MIPOLEAYPE 696 K MIPOLIE ZIVPE 668 Our. 13A

PUTYPbl 120 GUryPht 12C

oviee
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OT MPOUEAYPL! 662
DUryPbl 124

\}

OT NPOUEAYPLE 662
OUTYPBI 12A

!

MIPUMEHEHUE BIBPAHHOM CXEMb! JIEYERMA K KAETKAM B TIEPBOM HABOPE
KYAbTYP HEJIEBLIX KJIETOK

MHAYHUPOBAHUE MACCOBOM TUBE/# KAETOK 8O BTOPOM HABOPE
KYABTYP UEAEBBIX KAETOK

o 664

\_ 666

NOWYMEHUE AAHHDBIX O BIAEAEHMAX VOC KYALTYP UEAEBLIX KAETOK
NOCAE AEMERMA, KOTOPBIE OTHOCATCA K KAETKAM B NMEPBOM HABOPE
KY/IbTYP HEAEBLIX KAETOK, NOCAE NPUMERERMA AEYEHNA

[IOAYSERUE JAHHDIX O BHIAEAEHUAX VOC KYALTYP NOCT-MCD HEAEBBIX
KAETOK, KOTOPLIE OTHOCATCA K KAETKAM BO BTOPOU KY/IbTYPE
HEAEBBIX KAETOK NOC/AE MHAYLUUPOBARWA MCD

t

A,

- 674

1
OT MPOLIEAYPbI 660 J N 672 O IIPOHEYPH 660
A
OUTYPBI 12A K NPOLIEAYPE 698
1 @UFYPbI 12E i L

AIOAYMEHUE VOC-TIPOOWAA UHAYUMPOBAHHOM AEYEBMEM MCD LIENEBDBIX
KAETOK NTOCPEACTBOM CPABHMBAHMA AAHHDIX O BhIAENEHMAX VOC KYALTYP
UEAEBBIX KAETOK A0 AEYEHMA UEAEBLIX KNETOK C JAHHbIMM O BHIAE/EHMAX
VOC KY/IbTYP UEAEBBIX KAETOK NOCAE AESEHNMA UENEBLIX KAETOK

IONYHEHUE VOC-NPOPKUAA MCD UEAEBBIX KAETOK NOCPEACTBOM
CPABHMBAHUA JAHHDIX O BIAEAEHMAX VOC KYAbTYP UEAEBBIX KAETOK 40
NEYEHWA, NMOAYMEHHLIX M3 HEAEBBIX KAETOK, € AARHBIX O BHIAEAEHWAX YOC
KYAbTYP NOCT-MCD HEAEBBIX KAETOK, NOAYYEHHDBIX 13 HEAEBLIX KAETOK

T Iy

J - 680 ) - 682
K NPOUEAYPE 698 K NIPOUEAVPE 698
QUIYPbt 12E OUrYPbl 12E

OMPE AENERME NPOTHO3MPYEMOTO VOC-NPOOU/IA UHAYLMPOBAHHOM AIEYERMEM MCD
HEIEBBIX KJIETOK NOCPEACTBOM NPOMHO3UPOBAHKA YPOBHEY KOHUEHTPALIMM VOC B

BbIAbIXAEMOM BO3AYXE W/WN/M B BUOAOTMHECKMX XKUAKOCTAX OPTAHM3MA C
MCNOJb30BARMEM VOC-TIPOGUAR UHAYLMPOBAHHOW AEYEHMEM MCD LENEBRIX
KAETOK

ONPEAEAEHME NPOTHOZUPYEMOI O YOC-IPOOUAA MCD UEAEBDBIX K/IETOK
NOCPEACTBOM MPOTHO3MPOBAHUA YPOBHEN KOHLEHTPALMKM VOC B
BbIAbIXAEMOM BO3AYXE 1/ B BHOSIOMNECKMX KUAKOCTAX
OPTAHU3MA C MCNIO/Ib30BARUEM UEAEBOTO VOC-IPOOUAA MCD LEEBBIX
KAETOK

) - 690

) - 688

K NPOLEAYPE 696
OUrYPbI 12D

dur. 13B

K NPOUEAYPE 696
DUFYPbE 12D
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OT NPOUEAYPDL 662
OUIYPbi 12A

4

OT NPOUEAYPDLI 662
OUFNYPbI 12A

)

FIPUMEHEHME BBIBPAHHOM CXEMBE AEYEHMA K KAETKAM B NEPBOM HABOPE
KYAbTYP 340POBbLIX KAETOK

MHAYLMPOBAHME MACCOBOW MMBEM KAETOK BO BTOPOM HABOPE
KYALTYP 340POBbIX KAETOK

- 668

i

N 70

AO/YYERME JAHHBIX O BbIAEAEHKAX VOC KYALTYP LEAEBLIX KAETOK
TOCAE AEMEHUA, KOTOPBIE OTHOCATCH K KAETKAM B NEPBOM HABOPE
KYALTYP 340POBbIX KAETOK, NOCAE NPUMEHEHKA AEYERNA

NOAYHEHRUE AAHHBIX O BRIAENERMAX VOC KYLTYP NOCT-MCD UENEBLIX
KAETOK, KOTOPHIE OTHOCATCA K KAETKAM BO 8TOPOY KYALTYPE
340P0OBbIX KNETOK TOCAE MHAYUMPOBAHNWA MCD

OT NPOUEAYPHI 660 N 876
OUTYPHE 12A

|

OT NPOUEAYPbL 660
CUryPbl 124

L

678 -

NOMYHERME VOC-NIPODUA UBAYUNMPOBAHHBIX NEYEHMEM MCD
340POBLIX KNETOK NOCPEACTBOM CPABHMBAHUA JAHHDIX O
BHIAEAEHMAX YOC KY/ILTYP 340P0BLIX KAETOK A0 AEHEHNA C JAHHBIMU
O BbIAESEHMUAX VOC KVALTYP 340P0BbIX KNETOK NOCAE AEMEHMA
340POBbIX KNETOK

CO34AHME VOC-NIPOOMAA MCD 340POBLIX KAETOK NOCPEACTBOM
CPABHMBAHWA JAHHBIX O BbIAEAEHUAX VOC KY/IbTYP 380P0BLIX KAETOK 40
AEYEHUA 340POBLIX KAETOK C COOTBETCTBYIOMMY JAHHBIMK O
BBIAEAERMAX VOC NIOCT-MCD KYALTYP 340POBbLIX KAETOK, NOYMEHHBIX OT
340POBbLIX KAETOK

- 684

. 686

AO/IYHERME VOC-NIPOOI/Ib MCD 340POBLIX KAETOK NOCPEACTBOM
CPABHUBAHMA AAHHBIX O BIAEAEHUAX VOC KYALTYP 340POBbIX KAETOK
A0 AEYEHUA 340P0OBLIX KAETOK € COOTBETCTBYIOWMMM JAHHBIMI O
BbIAENERMAX VOC KY/IbTYP [IOCT-MCD 340POBLIX KAETOK, NOAYHEHHBIX
OT 340POBbIX KAETOK :

ONPEAENEHME NPOTHO3UPYEMOTO VOC-TPOOUAR MCD 340POBbLIX
KAETOK NOCPEACTEOM FIPOTHO3UPOBAHMS YPOBHEI KOHUEHTPALMM
VOC B BbiAbIXAEMOM BO3AYXE M/MAW B BUOSIOTUHECKMX HNAKOCTAX
QPFARM3MA C MCTIO/Ib30BAHMEM YOC-TIPOOW/IA MCD 340POBbIX KAETOK

J - 592

- O
K MPOUEAYPE 696
OUTYPBE 12D

l’ N 694

our. 13C

ovrie
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OT NPOUEAYPHI 694

OUTYPBI 12C
POUEZYPbI 69
OT NPOLEAYPbE 662 OT NPOUEAYPbI 690 OT FIPOLEAYPLI 688 OT NPOLEAYPHI 692
OUIYPhE 12A GUryPbt 128 OUFYPHE 128 SUTYPBI 12C
4 4 L L

ONPEAENEHME NMPOTHOZUPYEMOT O ANOOGEPERUMAABHOIO VOC-TIPOOUAA JOOEKTA AEHEHMA C UCTIO/Ib30BAHUEM VOC-NPOOUAR LEAEBLIX KAETOK A0 AEYEHUA,
VOC-NIPODUAA 3A0POBbIX KAETOK AC AEMEHMA, NIPOTHO3UPYEMOTO VOC-NPOGHAA MHAYUMPOBAHHOM AEYEHMEM MCD 340POBSIX KAETOK, MPOTHOIMPYEMOIC
VOC-POOUAA MBAYUMPOBARHOM AEYEHUMEM MCD LEAEBBIX KAETOK, NPOTHO3MPYEMOFO VOC-NIPOGW/IE MCD 340POBbIX KJETOK ¥ NPOIHO3UPYEMONQ VOC-
POOUAA MCD HEAEBBLIX KAETOK

696

ONPEAEAEHME AUHAMMYECKOTO VOC-NIPOOUNR SOOEKTA JIEHEHNA C UCNONL30BAHMEM NPOTHO3MPYEMOTO
ANOEPEHLMAMBHOIO VOCL-IPOOMIA 30QEKTA AEYEHUA 1 JAHKHBIX O BbIAEAEHMAX VOC 13 YOC, BbIJEAAREMBIX B OT NPOLEAYPbI 652
OBPA3LAX Bb{AbIXAEMOTO BO3AYXA /WM B ObPA3UAX BUOSOTNHECKHX UAKOCTEM OPTARM3MA OUTYPE| 12A

- 702

TIPUMEHEHUA BbIBPAHHON CXEMb! AEYERMA B OTHOWEHMM NAUMEHTA

\
) 2 - 704
K NPOUEAYPE 706
SUYPhi 12E

dur, 13D

ovree
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OT MPOUEAYPbI 672 OT MPOLEAYPb! 680 OT NPOUEAYPY 682 OT NPOLEAYPHI 660
OUTYPHE 128 OUrypPbt 128 OUEYPHE 128 GUTYPHE 124

ONPEAENEHME AMHAMMYECKOTO AUGOEPEHUMANBHONO VOC-TIPOGIMAN BOBMOMHOCTH PESUCTEHTHOCTY K JIEHEHWIO Y 1O MEHBLUEN MEPE OJHOTO
ANGOEPEHLIMA/IBHOTO VOCL-IIPOBU/IF YACTOTHE MYTAUMM TTO MEHDLBEW MEPE OQHOW MYTALIMK W/ NATOFEHHOMO ©AKTOPA

\
693
OT NPOUEAYPHI 704
OUIrypPbl 12D
3ABOP 1O MEHBLUENA MEPE OAHOTO #43: OBPA3LIOB BbibIXAEMOIO BO34YXA U OBPA3LIOE BUOACTUYECKON ANAKOCTH
OPFAHM3MA BO BPEMA U/ MM DIOCAE N0 MEHBIUEM MEPE O,Z},HOVY BbISPAHBOW A3l BbIBPAHHOM CXEMbI IEYEHKS
N 706

NOMYMEHME JAHHBIX O BbIAEAERUAX VOC NAUMEHTA NOCAE AEYEHUA, BbIAE/IAEMbIX B OBPA3LAX BBIABIXAEMOTO BO3AYXA U/W/M B OBPA3LIAX
BUOSIOTMHECKUX HUAKOCTEN OPFAHM3MA, KOTOPBIE BbI/IM B3ATSH! BO BPEMA 1/M/IM NOC/IE M0 MEHBLLEN MEPE O4HOW BbIBPAHHOM ©A3b! BbIBPAHHON
CXEMbt AENERMA

4

- 708
OT NPOUEAYPLI 708 OT NPOUEAYPHI 652

OUIYPhE 12D DUTYPHE 12A

L |

ONPEAEAEHME IOOEKTUBHOCTH f10 MEHBLUEIA MEPE OJHOM BHIBPARHOM GA3bI BHIEPAHHOM CXEMbE NEYEHMA, HASHAYEHHOM OTZENBHOMY TAUMEHTY, 1O
MEHBLLEM MEPE 1CTNIONB3YA JAHHBIE O BBIAEJIEHMAX VOC OBPA3LIOB BhIABIXAEMOFO BO3AYXA M/W/IM OBPA3LOB BUO/IOMMHECKMX HNUAKOCTEN OPTAHM3MA,
NOAYYEHHBIE 40 N0 MEHbLLEN MEPE OAHOM BbIBPAHHOM ©A3bi BbIBPAHHOM CXEMbE JIEYEHUA, AAHHBIE O BLIAEAEHMAX VOC OBPA3LOB BHIABIXAEMOTO BO3AYXA
/1AM DBPA3LUOB BUOOTHHECKUX MUAKOCTEN OPTAHM3MA, NIONYHERHBIE BO BPEMA W/ M NOCE 1O MEHBLUEN MEPE OAHOM BbIBPAHHOM ®A3b BbIBPAHHON
CXEMBE NEHEHMA

. 710
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3ABOP Y NAUMEHTA MO MEHBLLEN MEPE O4HO 131 OBPA3LIOB BbIAbIXAEMOTO
BO3AYXA 1t OBPALOB BUOAOTMHMECKIX MUAKOCTEN OPTAHM3MA

3ABOP Y NALMEHTA ObPA3LIOB UEAEBBIX U 3/I0POBLIX KAETOK

750

~~ 754

NO/YHERME AAHHBIX O BEIAEAEHRMAX VOC M3 VOC, BbIAESAEMBIX B OBPA3LAX
BbIALIXAEMOTO BO3AYXA Y/W/M B OBPASLAX BUCIOMMMECKUX MUAKOCTEN

OPI AHV3MA KNETOK, 4TObbl UAEHTUOULUPOBATD TEHHBIE MYTALMK

ONPEAENEHME TEHOMHOM NOC/EAOBATEABHOCTY M BbiftO/IHEHME
MOJERYAAPHOU UAEHTUOUKALMK OBPA3UOB UEAEBBIX M 350P0BbIX

N 756

KY/IbTUBMPOBAHKE ObPA3HOB UEAEBBIX U 340POBLIX KAETOK

\_ 758

NOAYYEHUE JAHHBIX O BbIAEAEHMAX VOC, KOTOPBIE OTHOCATCA K VOC, BHIAEAAREMbBIM KYALTYPAMM UEAEBBIX M 340POBbLIX KAETOK

ov/ve

\
- 760

ONPEAENERME VOC-NPOGU/IA LESIEBONM KJETKM NOCPEACTBOM CPABHUBAHUA JAHHBIX O BbIAEAEHMAX VOC 113
KYbTYP HEAEBLIX KAETOK C AAHHLIMK O BIAENEHUAX VOC U3 KY/IbTYP 3/0P0OBbLIX KAETOK

. 762

ONPEAEAEHME AKTUBHOM MYTAUMM MAM MYTALMIA B KYABTYPAX UEJEBLIX KAETOK NOCPEACTBOM CPABHMBAHMA LEEAEBSIX KAETOK VOC-NPOOMAA €

COXPAHEHHbBIMK AMHAMUYECKMMY AUOOEPEHUMA IbHbIMM VOC-NIPOOWM/IAMK

ONPEAEAERME AHTUBHOM MYTALIMM MM MYTALMIA Y NIALUMEHTA NOCPEACTBOM CPABHUBAHME SAHHDIX O BHIAEJEHUAX VOC BbIABIKAEMOTO ™

BO3AYXA 1/ M1 BUOAOTUYECKUX HUARCCTEM OPTAHM3MA TAUMERTA C MAEHTUOULIMPOBAHHBIM AMHAMMHYECKUM ANODEPEHLIMA/IBHIM
VOC-NIPODUNEM WM NPOOUAAMN

\
- 764

- 766
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3AB0OP ¥ NAUMEHTA OBPA3HOB UEAEBLIX KAETOK W OBPA3LOB 3A0POBbLIX KAETOK

- 800

CO3JAHUE ABYX HABOPOB KYAALTYP UE/EBLIX KAETOK U3 OBPA3LOB UENEBLIX KAETOK U 4BYX HABOPOB
KYALTYP 340P0BbIX KAETOK M3 OBPA3LIOB 340P0OBLIX KAETOK

N 802

NOAYYEHUE JAHHBIX O BbIAENERUAX VOC KYABLTYP UEAEBBIX KAETOK 40 JEMEHURA, KOTOPBIE OTROCATCA K VOC, BHIAEAAEMBIM BENEBHIE KNETKM U3
LUEJIEBLIX KJIETOK B OBOMX HABOPAK KYALTYP UEAEBLIX KAETOK, A TAKKE JAHHBIE O BbIAEAEHMAX YOU KY/IbTYP 340P0OBLIX KAETOK A0 AEHEHNUA,
KOTOPbBIE OTHOCATCA K VOC, BIAEAAEMBIM 340POBbiMIK KJAETKAMK U3 3A0POBLIX KAETOK B OBOMX HABOPAX KY/AIbTYP 340POBbLIX KAETOK

T K
v v S804 o
K MPOLUEAYPE 826 K NPOUEAYPE 828 K FIPOLEAYPE 830 &
SUFYPbI 14C DUTYPBE 14C OUrYPhI 14C &
ONPEAE/NEHMUE YOC-NIPOOMIS UEAERBIX KAETOK A0 JIEYEHMA U YOC-NPOOW/IA 3A0POBbLIX KAETOK AC AEYEHMA NOCPEACTBOM CPABHUBAHMA AAHHBLIX O
BBIAEAEHUAX VOC KY/bTYP LEAEBbIX KAETOK [0 AEYEHMS M3 OBOMX HABOPOB KY/bTYP LEAEBBIX KAETOK € AAHHBIMA O BhIAEAEHUAX VOC KYAbTYP -
3/0POBbIX KJIETOK A0 AEYEHUA U3 OBOMKX HABOPOB KYAbTYP 340POBbIX KAETOK
\L \
_ - 806
K NPOUEAYPE 828 K [TPOUEAYPE 830
OUTYPBI 14C OUFYPL] 14C
HHAYUMPOBAHME MACCOBOM FMBEAM KAETOK B UEAEBLIX KAETKAX 8 UHAYLIMPOBAHUE MACCOBO#M FUSEAM KAETOK B 340POBbIX KAETHAX B
NEPBOM HABOPE KY/IbTYP LEAEBLIX KAETOK TAKMM OBPA3OM, KOTOPbIM MEPBOM HABOPE KY/IbTYP 340POBbIX KAETOK TAKMM OBPA30M,
HE CO3/IAET OCTATOUHBIX VOC KOTOPbIA HE CO3/JAET OCTATOUHBIX VOC
1
\1, N 808 \L \_ 810
K NTPOLEAYPE 812 K IPOUEAYPE 814
OUTYPbI 148 DUTYPbI 14B L
K TIPOUEAYPE 820 K NPOUESYPE 826
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OT NPOUEAYPHI 808
DUTYPbE 14A

L

OT NPCUEAYPDI 810
DUTYPBHI 144

)

TOSIYMEHME JAHHDBIE O BbIAENEHUAX VOC KYAbTYPbI NOCT-MLD LUEAEBDLIX
KAETOK KOTOPBIE OTHOCATCA K LE/IEBbIM KAETKAM B NEPBOM HABOPE
KY/IbTYP HEAEBOW KAETKN

NOAYHERUE SAHHDIE O BLIAENEHMAX VOC KYARTYPH! NOCT-MCD
3A0POBbLIX KAETOK, KOTOPHIE OTHOCATCA K 340POBbIM KJAETHAM B
MEPBOM HABOPE KY/IbTYP 340POBOM KAETKM

1

o812

1y

=814

OAYMEHUE YOC-AIPODUAA MCD UEAEBLIX KAETOK NOCPEACTBOM
CPABHMBAHMA AAHHDIX O BIAENEHMAX VOC KYALTYP UEAEBBIX KAETOK
A0 AEMEHUA C AAHHDbIMK O BHIAESIERMAX VOC KY/IbTYP NTOCT-MCD

CO34AHME VOC-NTPODKIA MCD 3A0POBLIX KAETOK MOCPEACTBOM
CPABHMBAHUA JAHHDIX O BLIAEAEHUAX YOC KY/IbTYP 340POBbLIX KAETOK
A0 AESEHNMA, NOAYHEHHBIX OT 340P0OBbLIX KAETOK, C AAHHbIMU O
BbIAEAEHNAX YOCU NOCT-MCD KYABTYP 340POBbIX KAETOK, NOAYMEHHDIX

UEJIEBBIX KAETOK OT 3/10POBbIX KAETOK
) ' ) . 816 1 p 818
K NPOUESYPE 8126 K NPOLUEAYPE 828 K NPOLUEAYPE 830
DUTYPhI 14C HEd OT fIPCUEAYPH! 806 GUFYPBI 14

DUFYPb 14C

OUIYPbI 14A

L

NIPUMEHEHVE 1O MEHBIUIEN MEPE OZHOM BLIBPAHHOM CXEMbI AEYEHUA K UEAEBLIM KAETKAM BO BTOPOM HABOPE KY/IbTYP LIEAEBSIX KAETOK ¥ K 340POBOMH

KNETKE BO BTOPOM HABOPE KYtbTYPbi 340POBbLIX KAETOK

- 820

A/ KA AOM BbIBPARHOM CXEMbI SIESEHMA, NOAYYEHUE JAHHLIE O
BbIAEAERUAX VOC KYAbTYP JENEBLIX KAETOK NOCAE AEYEHNA, KOTOPLIE
OTHOCATCA K HEAEBbIM KAETKAM 80 BTOPOM HABOPE RYAILTYP UENEBLIX
KAETOK

AN KAMAOM BbIEPAHHOM CXEMb! AEYEHMA, NOAYMEHUE SAHHBIE O
BbIAEAEHNAX VOO KY/IbTYPb! 340POBbIX KAETOK NMOCAE AEHEHKA,
KOTOPbLIE OTHOCATCA K 340P0BbiM KAETKAM BO BTOPOM HABOPE
KYAbTYP 340POBOV KAETHM

‘L N 822 ! |
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OT MPOUEAYPLI 804 OT NPOUEZYPLI 816 OT NPOLEAYPHI 806 OT MPOLEAYPHI 822
DUTYPEE 144 DUrYPbI 148 DUFYPHI 148 DUFYPLL 14B

A} L \} )

- ONPEAENEHME BOMOMHOCTH PESUCTEHTHOCTY K AEHERMIO M YUACTOTHE MYTAUMIM LEAEBBIX KJETOK A5 KAKAOM BbiBPAHHOWM CXEMbE ACHEHMA

i
- 826

OT NPOLEAYPH! 816 OT NPOUEAYPhE 804 OT MPOLEAYPH! 806 OT NIPOUEAYPHI 822
DUFYPbi 148 DUFYPb} 144 OUTYPbE 144 OUTYPbI 148

\} J. L |l

ONPEAENEHME AEMCTBEHHOCTH KANAOM BbIBPAHHOM CXEMb! IEHEHMA B UE/IEBBIX KETKAX

T
S 828

OT NPOUE/AYPbL 818 OT NPOLEAYPDS 804 OT NPOUEAYPb! 824

OUIYPH! 14B DUTYPLI 14A GUTYPbl 148

\} ! \!

ONPEAENEHME JAEMCTBEHHOCTY KAK A0 BOIBPAHHOM CXEMbL IEMEHMA B 3J40POBbIX KAETKAX

T
~~- 830

OFIPEAENIEHUE CBOAHOM OTBETHYIO PEAKUMIO HA BHIBPAHHYIO CXEMY JIEMEHMSA, C MCNO/Ib30BAHUEM AEACTBERHOCTYM NEYEHNA B UEAEBLIX KAETKAX ¥ B
> 3J0POBbIX KAETKAX, BOIMOKHOCTU PEIUCTEHTHOCTY K IEYEHUIO ¥ NOTEHUMASIA YACTOTHE MYTAUUM

. 832
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BbIEOP YACTH JIETKMX, M3 KOTOPOM BYAET BLIIOAHEH OTEOP BO3AYXA, U BbIEOP OBBEMA BO3AYXA, KOTOPBIA BYAET OTOBPAH

850

MIMEPEHME CKOPOCTU NTOTOKA BAOXA, CKOPOCTb NTOTOKA BbIAOXA ¥ YPOBHM KOHUEHTPALIMUK C02, KOTJA TAUMEHT HOPMAALHO AbILUMT

T
- 852

M3MEPEHME CROPOCTM NOTOKA BAOXA, CKOPOCTD NOTOKA BbIZIOXA ¥ YPOBHM KOHLEHTPALMM CO;, KOFJA
NAUMEHT BABLIXAET U BbiAbIXAET CO CBOEM MAKCUMA/ILHOM CNOCOBHOCTHIO

. g54

OMPEAEAEHME OBPA3LA BbiAbIXAEMOTO BO3AYXA, ANOOEPEHHNPYA BPOHXUAABHYIO YACTD BbiAbIXAEMOTO BO3AYXA U A/IbBEOARPHYIO YACTH BLIABIXAEMOIO )

BO3AYXA

kY
N 856

3ABOP OBPA3LIOB BbibIXAEMOTO BO3AYXA, KOT /1A NALMEHT BbIGBIXAET CO CBOEM MAKCUMAJILHOM CNIOCOBHOCTRIO, NOCAE TOTO, KAK MALMEHT 8bIACXHYA CO

CBOE MAKCHMAIHOW CNOCOBHOCTHIO, BAOXHY/T CO CBOEM MAKCUMANBHOM BOMOMHOCTb M YAEPHMBAN BO3AYX, f1O MEHBILIEN MEPE 3APAHEE

ONPEAE/IEHHBIN NEPUQZ BPEMEHM, KA AN OBPA3EL, BbIABIXAEMOTO BO3AYXA CBA3LIBAIOT € COOTBETCTBYIOIMM MOMEHTOM BPEMEHY B ONPEAE/IEHHOM

OBPASUE AbiIXAaHNWA
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dur. 17A

- 858

Y

K MPOLEAYPE 860
GUTYPhE 158

0¥/6¢

£26680/070T O\

S80TISO/GTOTTL/ LD



OT NPOUEAYPLI 856
OT DPOUEAYPH! 858 PUTYPH 158

OUrypbl 158
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BbIEOP OBPA3Lb! BbIABIXAEMOTO BO3AVXA, COOTBETCTEBYIOWME BHIBPAHHOM YACTY AEFKOTO, B COOTBETCTBIMM C OBPA3EL] AbIXAHWMA 1 COOTBETCTBYIOMIMMM
MOMEHTAMM BPEMERHW OBPA3LIOB BbIABIXAEMOIO BO3AYXA

- 880

NOAYHEHUE AAHHDIX O BBIAEAERWAX VOC NTOMOUBIO NOAYHEHHBIX BbiBPARHBIX OBPA3LOB BbIABIXAEMOIO BO34YXA

. 862

WUBMEPEHME NPOAO/IKMUTEABHOCTY BPEMEHM, C KOTOPOW NAUMEHT YAEPHMUBAET BO3AYX, /A ONPEAENEHMA KOPPEKTUPOBOK, KOTOPBIE MOTYT
fIOTPEBOBATHCA 444 KOPPEAALMM MEXKAY PA3/BAYHDIMU NOKASATEAAMM NPOAO/KUTENBHOCTH YAEPHKNMBARMA BHIABIXAEMOFO BO34VXA ¥ IPUBOANUT K
NOABAEHWIO OBPA3LOB C NOBLHLEHHDbIMM YPOBHAMM KOHUEHTPALMU

- 864
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