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n Bac ¢ yAauHbim
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1. OcHOBHbIE NOHAMUA APCOHBANU3AUUY

2. TexHonozus nposedeHus npouedypsi

3. Memoduru mecmHoii dapcoHsanusayuu

4. Yacmmsle Memoduku dapconsanusauyuu

5. MokasaHus

6. Mpomusonokazaxus

7. MacnopmHbie Xapakmepucmuxu annapama dna
dapconsanusayuu nopmamusrozo Ultratech SD-199
8. HasHaveHue U MexHUYecKoe onucaHue annapama
9. Komnnexm nocmasxu

10. Yempoticmeo u npuyun paGome! annapama

11. TpeGosarus GesonacHocmu

12. Modzomosxa u nopadok paGome!

13. TexHuveckoe o6cayuBaHUE

14. Tparcnopmuposakue u xpareHue

15. FapaHmuu u3zomosumens

16. Caedeun o peknamayuax

17. FapaHmuiiHbie ManoHs!

1. OCHOBHbI@ NOHATUA AAPCOHBaNM3aLMM
MectHan ~ 370 MeToA it
371€KTPOTEPANMH, NPH KOTOPOTE Ha TENO YenoseKa Bo3AerCTayI0T
MMNYNBCHBIM BbICTPO-3aTYXaIOWMM TOKOM BBICOKO# HACTOTbI, BLICOKOrO
HANDAKEHAA  MANOT Cbi.

Opyth w3 HanGonee Ans MecTHOM
3LKTOB — BEreToCoCYAUCTaR PEaKUMA. PA3BHBAIOUARCS 1O MEXHHIMY
aKcoH-ped: , oHa yeunennem

aprepmon u cocyamcTbix
cnamos, Aasnenus,

NIPOHMUAGMOCTH. OAHOBPEMEHHO YYMIIACTCA AGRTENLHOCTS BEHO3HON
CHCTeMbI — NOBBILIAETCA TOHYC CTEHOK BEH, YMEHBLIAETCA BEHO3HbI CTa3
1 YCHAMBAETCH BEHOIHbI OTTOK.

Mpy 310M cnaawa cocyaos 1 npocsera ux
NIPOMCXOAHT He TONSKO B YHACTKaX KOKHbIX NIOKPOBOE, MOABEPTAEMbIX
o HO 1 BO opraHax, BA3AHHBIX C
3THMA YHACTKAMM. TaK, AAPCOMBANM3ALMA OBMACTH CEPAUA CNOCOBCTBYET
cocyaos, NMTaHMA MHOKapAa,
puTMa npy ¥ GonbHbix

ieMyeCKof GOne3H CepAL CO CpeAHet CTene o TAKECTH ee
TeveHw.

MeTOAY NPACYLLE AHTHCNACTUHECKDE AEHCTBME, KOTOPO? NPORBARETCA He
TonbKo 8 cnasma cocyaos u Hous
YMEHbLLHAY 0BYC/IOBNEHHbIX HMi 6ONEH, YAYLIAETCA KaNHAAPHOE
KPOBOOBPALIEHHE  LUPKYIALIMA MM, PACCACHIBAIOTCA
BOCNA/MTENbHBIE OYArM, YNYHWAETCA NUTAHME TKAHEN C NOBBILEHHBIM
ConepAaKHEM KICAOPOAR B KOWE.

VCKPOBOI1 Pa3psijl NPUBOAMT K BOIHMKHOBEHMIO B KOXE OMAros
ur c i




BLIAENEHHEM GHOIOTM4ECKH aKTHBHbIX BEULECTB 1 MEAATOPOB, @ 3aTeM 1
ux Mnmﬁnmpﬂs I'Iucvyna;oume s npﬂsn NpoAyKTH Genkogoro pacnaga
c O6MeHHIe 1 TPODHKO-
perenepampmle npoueccyi. prg TOr0, MCKPOBOY Pa3PAA 1

s 030H 1 OKWCA a30Ta
€CNOCOBHbI OKA3BIBATH GAKTEPHOCTATHHECKHT 1 GaKTEPHUMAHLI SDDEKTSI.

AKTMBU3ALMA KPOBOOBPAWEHHA, B TOM HMC/IE B CTEHKAX CaMMX COCYAOB,
yAyuWaeT ux yHKUMOHANBHOE COCTORHME, TO B CONETaHMM C
PeKpaLLeHHEM COCYAHCTOrO CA3Ma 1 MILEMMH 0GeCnevHBaeT NoBbieHHe
aKTVBHOCTH OBMEHHO-TPODHHECKHX NPOLECCOB, OCOBEHHO B KOXe C ee
06Pa30BAHHSIMM B NOAKOKHbIX TKAHAX, ST WMPOKO MCMOA3YETCA NP
HapyLWeHyM TPOGUKH KOKHBIX IOKPOBOB.

B pe3yAbTaTe HMNYMSCALIH PEUENTOPOB 30HbI BOIACHCTBHS B
LHTPANSHOt HEPBHO/ CHCTEME M €€ BErETATHBHbIX LEHTPAX, NPOUCKOAUT
YMeHbLLIEHHE WK NpeKpaLieHye napecTea, Bonei, 3yaa.

LLUMPOKOE NPHMEHEHME NONY4MNa MECTHAR AAPCOHBANM3AUNA
KOCMETHYECKO/ NPAKTHKE, B YACTHOCTH /1A YAYHLIEHHA (YHKUOHALHOTO
CoCTORMMA KoM, eé 3nacTuHOCTH,

PAIBUTIA MOPLH, OB/ICEHHA 32 CHET CHKEHNS YHKUMH NIOTOBLIX M
CanbHbIX ene3, CTHMYNALMM NPONMDEPATUBHO AKTHBHOCTH
3POAbILIEBBIX KNETOK BOAOCAHON NYKOBHBI, YCHAGHHA POCTA BONOC 1
NpenyNPEX/AeHHA BLINAAGHHA BONOC.

nossiwaer by,
06pasoBaHHe KOCTHON MOZOM, YIYHLIAET (YHKUMOHATIBHOR COCTORHHE
PAIAMHBIX OPraHOB M TKaHEF.

2.T na

2.1. Tl0BEPHHTE PyviKy PEry/MpOBaHHA MOLIHOCTH NIPOTHB YaCOBOi
CTPEAKH A0 YIOPa, TEM CaMBbIM BLICTABHB SHAYEHHE MHHHMATBHOM
MoUjHOCTH (MIN).

2.2. BCTaBbT 3/1EKTPOA MET/NHHECK)M HAKOHEUHHKOM B OCHOBAHHE
annapara ULTRATECH SD-199.

2.3. BrmosuTe annapat ULTRATECH SD-199, 8CTasus sunky 8 ceTs,
aneTponTanws. Ha 670Ke MATaHMA aNNapaTa 3aropUTCA KpaCHIi
ceerouon.

2.4, HauHuTe N12BHO NPOBOPAYIBATS PYNKY HANPAXEHUA N0 YaCOBOJ
CTpenie. Hanpsxenye Ha KOHLAX SNEKTPOAR HASHET MEHATECA.
Hava/iHan 0BAaCTh NPOKPYTKY NPEAHAIHANENHa ANA SYBCTEHTENbHEIX
obnacTe (seKw), Aanee — ANA KOXH /ML ¥ FON0BE, 3aTem — ANA KOKH
Tena.

PyK 80 Bpems : npasoii
PYKO1 AepWTE OCHOBaHWE NPHGOpa (TPYGKY), HH B KoeM CRyNae He
RePXUTECH BO BeMS PaBOTI 38 MECTO NIPHCOEAHEHHA NIPOBOAA NMTaHWA
Wi OCHOBaHME 37eKTPoRal BO/bLIMM Nabuem NPaBOfi YK NNaBHO.
NIPOKPYMBAETE PYNIKY PETYMPOBAHIA MOLIHOCTH BIPABO WAk BNEB0.

2.5. NIpOBOAHTE NPOUEAYPY Ha BbIGPaHHOT Bami MOLHOCTH OT 5 £0 15
T

2.6. Mepea sbiknioseHyem annapara ULTRATECH SD-199 sepnTe pysky
Pery/MpoBaHitA MOLKOCTH & nonoxeHue MIN.

2.7. U3anexuTe aganTep NMTAHMA U3 poseTkH.




i
3. Metog

MeCTHOM Aap
Pa3/AaI0T AB€ METOAMKH AAPCOHBANMIALMM: KOHTAKTHYIO M
AUCTaHUMONHYIO.

TIpu KOHMAKMHOL MeMOBUKe BaKYyMHSIF INEKTOA NAAEHO BOAHTCA N0
BLICYWIEHHOT KOWe N2, 4TO NPUBOAWT K THXOMY Pa3pAAY.

Ipu ducmanyuoHHO( MemOdUKe SMEKTPOA BOAUTCA N0 KOKe, a 3aTeM

or waa ovarom ¢
06pa3oBaHmem BO3AYWHOI NPOCAONKH 0,5-2 CM, WM e BOAUTCS
HENIPEPLIBHO HaZl KOXE 110 MACCKHBIM JHUAM C COIATHHEM OHEHb Y3IKOTH
BO3AYWHON NPOC/OIAKH, 4T CO3ARET Y NaLMeHTa cyswxmanbve
ouywenma i, n
i RybeoBou SosEHCriiN GRS MARGHR SRR 0T SHbENT:

A npOBeeHIA NPOLEAYP! CTEKRHHSIT SNIEKTPOA NPHKNAZLIBAIOT K
MECTY BO3ACTICTENA /i BBOAAT €10 B NONOCTH (NPW NONOCTHYIX
npoueaypax). Mocne 3700 BKMONAIOT HANPAXEHHE 1 NABHO
YBENMUMBAIOT CAlY TOK A0 NOSBNEHWA Y BONLHOTO OULLLIEHUA OteHb
CAAGOro TeNAa Nph NONOCTHBIX NPOLAYPAX ¥ NIOKAALIBAHHA K
noBEpXHOCTHBIX.

3aTem NPK NOBEPXHOCTHBIX BOIACHCTBUAX INEKTPOA NAABHEIMH

i TaNbKOM Tena
UN Hak NOBEPXHOCTLIO Tea (418 NONYHeHis 60NIee CUNHOTO UCKPOBOTO
paspapa).

Tepen Aapconsanvzauyeit rosepocTs 2 cregyer mporepers o
BaTHEIM AUCKOM, ¥ soe, no

AMHUAM, IOAOXATH NOKA B0AA HCNAPUTCA 1 AE/ATH AADCONBATM3AUMIO
M43, Ha KOPHY BO/IOC HAHOCAT PACTUTENBHOE MACO KPAMHB! WA
2HOKA0 W ACNAIOT AAPCOHBAMIALIMO BONOCHCTOT HaCTH FONOB.

10 OKOHNaHHM NPOLIEAYPb CHAYANA YMEHBIZIOT MOLLIHOCTS A0 MAHIMYMA,
2 3aTeM YANAOT INEKTPOR OT MOBEPXHOCTH Tena.

Tlocne NpoBeAeHHA MPOLEAYPE! INEKTPOA IPOTHPAIOT CIMPTOM WA
TAMTIOHOM, CMOEHHbIM TENNOf BOAOT € MBUIOM.

Ki 961 cmpozo

BO 8peMS NPOLIEAYPb NALIMENT He AOMKEH Hit K KOMY NPHKACATBCA, He
AONKEH AOTPATBATECA A0 METANNIHECKIX NPEAMETOR.

4. YacTHble METOAMKM AapCOHBaNM3aLMM
4.1. /AapCOHBANM3IAUHA BONOCHCTON HACTH FONOBSI

Tonoxetve nauventa — cuan. M3 BONOC YAANSIOT MeTanMuecKve
3AKOAKM M BOIOCH PACHECHBAIOT. [PEBEILKOBbIN NEKTPOR MEATEHHO H
NA2BHO NEpeABHIaIoT Mo BONOCHCTON HACTH FON0BSI OT /162 K 3ATHINKY,
BOAIOCHI NIPH 3TOM CyXME — YHCTHIE WA FPR3HBIC He BawHo. BoaeiicTaue
NIPOM3BOAAT NIPH A0/ MOLUHOCTH B TEEHHE 5-8 MAHYT, €XEAHEBHO Mk
“epe3 aews. Kypc nevenns 20-30 npoueayp.

4.2. apconsanu3auma o6nacti amua

Monoxenvie nauvienTa — néxa wam cnas. B
nocnieaHem Cayuae ronosy GUKCHPYIOT C NOMOLbIO
NOArONOBHHKa. METOAMKA NPOLIEAYPbI KOHTaKTHAS
WM AMCTaHUMOKHAR (0 NOKa3aHHAM).

TPUGOB MBI SMCKTPOA MEANIGHHO, KDYTOBIMM MM
IPAMbIMM ABHKEHHAMM NEPEMELLAIOT OT LeHTPa
MU K yUaM — OT LEHTPa 162 K BUCKAM, OT UeHTPa
NI0AGOPOAKA K YLLam NOO4EPEAHO OAHOM 1 APYTOit




11070BMHI LA, BO3ACTICTEME NPOMIBOART EXEAHEBHO MM HEpe3 AeHb 10
5-10 MMHYT NPV M3NOH, CPEAHET M GONBLLION MOWHOCTH (N0 NOKAZAHMAM).
Kypc nevenus 15-30 npoueayp.

4.3. flapconsanusaums seka

TMoNOKeHME NAUMEHTa — NEXA WA CHAR, B NOCNEAHEM CAYaE r0N0BY
KCHPYIOT C NOMOLLSI0 NIOAr0N0BHMKA. METOAMKA NIPOLEAYPbI KOHTAKTHAS.
[PUBOBMHbI MEKTPOA NNABHO NEPEABHIAIOT N0 KOWe BeKa NpH
3AKPLITHIX FNA3aX, OT BHYTPEHHETO YrNa F/1a3a 110 GPOBH K BHELLHEMY YrAY,
1 OT BHEWHET0 YNa F1232 N0 HHA3Y K BHYTPEHHEMY YTy 7333 KpYrOBbIMM
ABVKEHNAMN.

BO3ACTCTBME NPOMIBOAAT EXEAHEBHO WA “epe3 AeHb NpH MAO/
MOLIHOCTH, HAMHAS! C OAHOM MUHYTI, YBENIMEAR ATHTENBHOCT

NPOUEAYPbI Ha OAHY MUHYTY, AOBOART €8 A0 NATH MUHYT.

Kypc nevenms Ao 15 npoueayp.

4.4. cycrasa

Monowenvie nauyenTa — néxa Ha 60Ky WM CHAA. B NoCheHeM Cyae
rON0BY HUKCHPYIOT C IOMOLBIO NOAFONOBHMKA. METOAMKA NPOUEAYPL!

4.5. /JapCOHBANM3aUMA BOPOTHMKOBOT 0B/ACTH

Tonoxenme naunenTa — néwa nam cHa. [PHEOBUAHIH SNEKTPOA
EPEMELLAIOT KPYTOBbIMM ABUKEHMAMM, HAUHHAA OT KAKOUALb CNEpeaH A0
WECTOrO FPYAHOro N038OHKA C3aau. METOAUKa NPOLEAYPS! AMCTAHUMOHHAA
c 3a30pOM. i

W Yepe3 AieHb NpH CPEAHe MOLIHOCTH & Teverwe 10-15 MayT. Kypc
nesierus no 10-15 npoueayp.

4.6.

(cM. pUcyHOK)

Monoxenue nauventa — cua. MonycorkyTyio 8
7IOKTeBOM CyCTaBe pyKy YKNQALIBAKT Ka CTO.
MeTOAMKa NPOLEAYPbI KOHTAKTHAR W AUCTAHUMOHHAR
C BO3/YUUHbIM 3a30pOM 5-7 M. TPHEOBHAHYIH
3MeKTPOA BPALLATE NIbHO-NOCTYNATE NbHEIMM
BIKEHIAMM NIEPEMELLEIOT OT KCTH A0 e U Aanee
Ha WeFiHyIo U TPYAHYIO YaCTh A0 WECTOT rPYAHOTO
no3soHKa.

Bo3AeNCTBME NPOMIBOAAT EXEAHEBHO W Yepes AeHb
NIPH CPeAHeN MOWHOCTH & Tevenwe 10-15 mimyT. Kypc
nevenma 15 npoueayp. Npu ABYCTOPOHHEM NOPaXEHMM

wnn i ¥ 3nex1pon
KPYTOBbIMM ABHKEHMAMM HAA 0BMACTEIO CYCTABA M Ha 5-8 CM BOKPYT HErO €
BO3AYWHbIM 3230POM 5-10 MM IPH CPEANET! WM 6OIBLION MOLIHOCTH B
Teuenvie 3-5 muryT. BO3ASTCTEME NPOBOAAT exeaHesHo. Kypc nevenns 40
10 npoueayp.

/417 Go30eiicmaus Ha KORY ALa, wieu, GOPOMAUKOBYI0 30Y, 067acs
cepdua, wusoma, cnums,

uepeayioT npu YKa3aHHbiX
napameTpos.

4.7. flapconsanmsauus cepaesHoli onacTh

Mlonoxenue nauyenTa — exa Ha ciuwie. MeToAKa npoueayph!
i i 3NeKTPOA

37ekmpod. IMpu nposedexuu APCoHsanU3aUUU ANNGpamom 80dSM no
MACCOKHBIM AUHUSM UAU NUHUSM MEYEHUS UMbl

10 KOKE FDYAHOT KAETKH Chesa 4 N 3oHe, orpaKEHHO
CBEPXY KNOMUUEH, CHM3Y — PEBEPHOI AYrOW, CIPasa — rPYAUHON, cnesa
— NepeAHelt NOAMbILIENHOM AHIET.




Ha cocok u KoMy BOKDYr He
Bo3eHCTEMA NDOBOAAT EXEAHERHO WA epes Aekt Npw Cpeameli
MOLIHOCTH B Teuenue 8-12 MuHyT. Kypc nevenns 10-15 npoueyp.

4.8. /lapCOHBA/M3ALMA MONONHOR enedst

MonoweHve NauvenTa — nexa Ha Cnuke. MeToAUKa NPoUeAYPbI
Cocok u KOy U30AMpyIoT
ry ¥ 3nextpon
EPEMeLLaIOT KpYTOBMMA ABUKERHAMA 0 KME MOTOUHOF enes, Taxoe
e BO3AENCTBIE NP HEOGXOAUMOCTH NPOBOAAT  Ha BTOPYIO Kele3y.
TIpoUEAYPbI MPOBOAAT EXE/HEBHO WA Yepe3 AeHb NP MO, CpeaHeit
AN 6ONLLION MOWHOCTH B TeweHue 10 MUHYT Ha KaXaYio Kenesy. Kypc
nevenus 10-15 npoueayp.

4.9. AapcomBau3auA MeXpeBepHOi o6acTH

Monowerme s~ nexa va Goky v can. MeToKa MpoLeayps

3asopom. I
37EKTPOA NEPEMEILAIOT HaA COOTBETCTBYIOWMMH Pe6Pam O
K rpyAmHe. it npoBoAsT npu

CPeAHei Uk GONbWON MOWHOCTH 810 MunyT. Kype nevena 10-15
npouesyp.

4.10. /lapcoHBanu3aums no3soHouHMKa

MNonokeHHe nauvenTa — Nexa Ha usoTe. METOAMKa NPoUeAYPbI

unn c 3a30p0M 36 MM.
TPHGOBMANBIV NEKTPOA NEPEMELIAIOT C/IeBa W CNpasa BA0S
N10380HOUHOPO CTO/IGA O KPECTUa A0 e, BO3ARICTEME NPOUIBOAAT MO
68 MUHYT Nph CPEAHeit MAK 60NBLION MOWHOCTH. KYpC nevenus 1015
npoueayp.

7Y
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4.11. [lapCoHBaNM3aLMA OBNIACTH CONHEUHOTO CNETEHHA .

MonoXeHue NauneHTa — fiexa Ha cuHe. MeToaMKa NpoueaypbI

i 3neKTpoa NPOAOABLHO KPYroBbIMA
ABMKEHAMY 110 KOXKE AHBOT B 30HE, OF PAHHIEHHOT CBEPXY MEYEBHANIM
OTPOCTKOM, CHMU3y AWHHER, NPOXOARLIEH Ha 3-4 CM HiItKe NynKa, 8
CTOpOHYI Ha 5-7 Ch. BO3AGTiCTEME NPOBOAST EXEAHERHO B Tesenve 10
MUHYT PV CPeAHEi MOLLHOCTH. KypC nesersts 12-15 npoueayp.

4.12. /JapCOHBANM3AUMA HAPYIKHOTO CNYXOBOTO NPOXOAA

TlofOMeHHe NaLveNTa — Nexa Ha 6OKY MMM CHAR, B NOC/IEAHEM Cryuae
FONI0BY (PUKCHPYIOT C MOMOLLBIO NOAFO/IOBHMKA. W3 MONEK yuuieit YAansioT
Cepbr, KAMNChI. METOANKA NPOLEAYPS! KOHTAKTHAS. BHYTPHAOAOCTHOM
3MEKTPOA Ha 1-1,5 CM. BBOAAT B HAPYMHLI C/YXOBOi NIPOXOA, OTTATMBAA
YUIHYIO PAKOBHHY BBEPX 1 HA3a, SNEKTPOA AOMKEH HAXOAUTECA B NOAOCTH
/10 OKOHYEHMA NPOLEAYPbI. BOSACCTBUE NPOU3BOAST EXEAHERHO MM
epe3 4eHb NP MAOJ MOLUHOCTH B Tevenwe 5-7 mHyT. KYpC nesenna Ao
25 npoueayp.

4.12. [lapconBanmaim nonocTH Hoca

TlonoXeHMe NauvenTa — NExa WM CHAR. BHYTPHIONOCTHOT 3NEKTPOA
11004EPEAHO BBOAAT B NPaBBIA 1 /1EBbIA HOCOBON XOA Ha FNYBUHY A0 2-
cM. MeTOAVKa NPOLeAYPbI KOHTAKTHAR. BO3ARTCTBME NPOHIBOAT
EKEAHEBHO MM HEPE3 AcHb NPH MANOH WM CPEAHEN MOLIHOCTH 10 2-2,5
MAHYT Ha KaAYI0 NPOLIEAYPY. Kypc neerus 10-15 npoueayp.

4.13. /lapcoHBanM3aUMA 06NACTH TOACTONO KMILEUHHKA

MlonoxeHve nauvenTa — Néxa Ha Cuke. MeToaMKa NpoLeAyps!

wnn Mpn i MeTopKe co3aaI0T
330D 3-6 M. [PHBOBHAHbIM INEKTPOAOM BOIACHCTBYIOT Ha KOXY HIKHEF
4aCTM KVIBOTA B 30He, OFPAHHHEHHOT CHI3Y NAXOBBIMM CKNAAKAMM,
CBepXy — MMHMEi NPOXOAALLEN Yepea nynok. BosaericTane




IPOBOAAT EXEAHEEHO WK Hepe3 AeHb B Tewenne 15-20 MAHYT NpH
cpeanei AMBo oMbl MoWHOCTH. Kype 15-20 npoueayp.

4.14. [JapcoHBaNM3aUMA NPAMOT KULIKK

MPeABAPUTENbHO OUMUAIOT KitLeNHYK. MONOKEHHE NaumeNTa — Ha 60Ky ¢

4.16. flapconsanmsaumn snaranmua

TMoAOKeHYE NAYEHT — Ha CIIMHE C PASBEAEHHBIMH, NONYCOTHY ThIMMA
HOramu, AN Yero 8 o6nacte

BaAMKN. LIM/MHAPUIECKWTi JNEKTPO/L, CMA3aHHbIN BA3ENMHOM, BBOAAT B0
snarasvue Ha ry6uHY 10-12 CM 1M DUKCHPYIOT MEWIOYKaMM € NECKOM.

PHBE/ACHHSIMA K XHBOTY HOTaMM. METOAMKA MPOEAYPS

FIONOCTHOT UAMHAPHIECKATE SMEKTPOA, YMAIaHHSIi B23AMHOM, BBOAAT

BPAULATENsHBIMI ABIKEHMAMA B NPRMYIO KILIKY Ha TYGHHY 4-6 CM 1
noan Han MeLIOYKN € neckom.

BBOAMTH U BLIBOATH 3NEKTPOAbI CRAYET OCTOPOXHO, T.K. CTEKAAHHBIE
371€KTPOAS! XPYNIKHE, 3 HX H3NOM MOXET NPHBECTH K MECTHON TpaaMe.
TKaHeli GONBHOTO. IEKTPOR HE AOTKEH OKAIIBATH HENPHATHOTO
RABNHAA Ha CTEHKY KALLIKH, 4TO MOXET HMETh MECTO NPH €10 CMRLIEHIH B
KaKyio M0 CTOpOKY.

BO3AEHCTBIA NPOBOASAT EXEAHEBHO MNM YEPE3 A€Hb NPH MOLLHOCTH,
BLI3bIBAIOLIETH CYGHEKTHBHOE OULYLLIEHHE NIErKOro Tenna. HauwHaioT ¢
5 MHHYT, NIOCTENENHO NPHBARA NO 2 MHHYTHI, A0BOAAT
NPOAOMKMTEbHOCTS 40 15 MuHyT. KypC nevenna 15-30 npoueayp.

4.15. /JapCoHBanM3ALMA NPOMERHOCTH

MonoXeHYiE NauveHTa — KaK 4 B NpeAbIAYUeN MeToanKe. MeToaKa
npoueaypst wnn ry

nposopaT & Tevenme 10-15 MAHYT NP MOWHOCTH,
BbI3bIBAIOWEN CRaGOE TennoBOe olyuieHKe. Kypc nevenns — 15-20
npoueayp.

4.17. [1apCOHBANM3AUMA NPH NOBPEXACHHH KOXH
(pana, assa, ccaguHa)

Monoxenvie NauyenTa — yAOGHOE AR NPOBEACHAA NPOLEAYPbI. INEKTPOA
BLIGMPIOT B 3ABHCUMOCTH OT Pasmepa ovara nopasenws. Mpw oBWMpHOF
Pake HCNONL3YIT INEKTPOA FPHBOBMANON hoPMsi. METOAMKA NPOLCAYPSI
/MCTaHUOHHAR C BO3AYLIHLIM 3230pOM 3-6 Mm. BHauarie B Teuenve 3-5
MUHYT i Ha KOy, ovar B
Paavyce 5-8 CM, 3aTeM 1-3 MHYTH HEMOCPEACTBEHHO Ha 04T, a B KOHUE
— 35 MMHYT Ha COOTBETCTBYIOLIMi CETMEHT CTIMHHOTO MO3ra.

EC/M pawa 3aKpbiTa NOBA3KOH, TO MPOLIEAYPHI NPOBOANTL
HeNoCPEACTBEHHO NOCAE NEPeBA3KH, NEpemeLian INEKTPOA o
n0BEpXHOCTH GHHTa.

Ha KOy TPex 30H:
noACHMAHO- i o6nact, "

6ene nposoaAT wnu wepes Aens
npy cpeaned wm Som.mon MOLIHOCTH B TEuEHHE 5 MMHYT Ha KaXAYI0
KOXHYIO 30Hy. KYpC nevenua 15-20 npoueayp.

NIPOBOAAT B M NEPEBA3OK NPH MANOT HAM CPEAHEi
MOLHOCTH 8 Tevenvie 10-12 manyT. Kypc neserua 10-15 npouesyp.

4.18. /lapconsanmsaumn Gopogasku

MeTOAMK NPOLIEAYPbI AHCTAHLMOHHAS. BHYTPHIONOCTHO 3neKTPOA
KOXM C. 3a30pom 1,5-2 cm.

Bo3gelicTBYIOT 0AMH Pa3 8 5 AHEH NPK 60NLLIOA MOWHOCTH.

Kypc nevienus 3-5 npouenyp.




5. Mokasanus

Annapar ana NPUMEHAIOT NPy Hespose,

HeBpanrun Hepsos, BeH Hor 1

reMuppnmulleblx BeH, TPeUHaX 3aAHEro NPOXOAA, NOCAEACTBUAX
AmTensho ve pamax, npn M2

CTapHM, XPOHHHECKOM TMHTUBHTE, BA3OMOTODHOM DHHHTE, HeapuTe
CyX0BOTO HepBa, 3yAe NpH AMABETE Wik SKIEMe, aTepOCK/Iepo3e COCYA0B
FO/IOBHOTO MO3ra, MATPEHH, GOe3HM Peiio 1 1 2 Craguy.

3. TpeGosanw GesonackocTh;
4. TpaHCNopTUpOBaHMe 1 XpaneHte;
5. TapanTim uarorosmTens.
BHumanue! Meped Ha4anom paGoms! ¢ annapamom credyem
< Bee

U3MeHeHUR 6 COCMAB U KOHCMPYKLUIO GNNGPAMA BHOCAMCA MONLKO.
dakmozo Hecem

Hawonee 4acto npumensior o
— WCTKe ML DM YTPEBOTA CHilW, MACCAXE AMUA NpH YBAAALLEH KOXE,
MaCCaxe KoM BONOCHCTON HaCTH FON0BbI, NPH CEBOPEIiHOT anonewH.

6. MpoTuBONOKa3saHMA

JIMXOpa/0HHOE COCTORHME (BPEMEHHO HE MPUMEHSTL NpH rpune, OP3,
OPBM), 310KaECTBEHHbIE HOBOOGPA30BAHHA, KPOBOTENEHNS, AKTHBHBI
TYBepKy/Ie3 NlerkiX, aATMIMA CePALA B TAKENOii OpMe, TPOMBO(NeGHT,
NWNENCHS, HANMAME KADAHOCTHMYAATOPA, GEPEMEHHOCTS,

Toka,
opMsl KynEPO3A (CTKA PACLIMPEHHBX KPACHbIX COCYADS Ka ie),
FMPCYTH3M (HEXENATE IbHbIA M3BLITOHBIN POCT BONOC HA AMUE).

7. MacnopTHble XapaKTepUCTUKM annapata
ANA JapCOHBANM3aLMM NOPTaTUBHOTO
ULTRATECH SD-199

7.1 Mepbl NPeAoCTOPOKHOCTH

BHumatue! B CBA3M C Tem, 4TO Npi paGoTe NPUGOPa reHepHpYeTCA oteHs
BHICOKOE HANPAKEHUE, KATErOpHIECKH JANPeLaeTC:

1. MCnob308aTh ANA NPOLEAYP 3NEKTPOAS, TEPMETHNHOCTD KOTOPbIX
Hapywena.

2. KUNATUTL 37eKTpoAbI.
3. CaMOCTOATENIbHO PEMOHTHPOBATH NPHEOP.

4. Pa3uparh Kopnyc NPHEOPa, Kak BO BKAINEHHOM COCTORKMH, TaK 1
NI0C/Ie €10 BLIKNIOUEHH (BBHAY TOTO, HTO Ha EMKOCTAX, HCTIOb3YeMBIX B
CXeme NPHBOPa, MOXET COXPAHATLCA OCTATONHO HANPKEHHE, ONACHOE

ANA Baweit Ku3HM).

5. Bo Bpems UCONL3082HHA NPUGOPA (NP NPOBEACHIM NPOLEAYD)
KacaThCA /MOBbiX METAN/MNECKHX Beweit

Hactosupsi nacnopr (11C) a annapat na
ULTRATECH SD-199 (5 anseiiiuem — annapar), BkAiouaet 6 ce6a:

1. HasHaweHvie 1 TexHM4ECKOe OnucaHHe;
2. MHCTpyKu#0 10 SKCnAyaTauwm;

(6arapeit oTonnens,
KpOBaTH W 4p.), 3 TaKkiKe MloAeii.




6. YCTaHOBKa UM CMeHa 31eKTPOAOB AOMKHA NIPOMIBOAUTHCA TO/IBKO MK
BLIK/IONEHHOM 13 CETH NpHGOpe.

7. XpaHHTL Wnn NOA30BATEA NPUEOPOM NP Temnepatype Goee 40°C.
8. B cyvae uCNob308aHAA NpuGOpa Nk TemnepaType Hike 20°C,
NPUGOp Nepe/ NPoLEAYPOii CAIEAYET NPOrpeTh, BKAI0YHB €ro Ha cpeaHeit
MOUWHOCTH Ha 1-2 MUHYTBI.

9. EAMHOBDEMEHHO NO/Ib30BATLCA NPUGOPOM Goniee 20 MAHYT, B BUAY
MCKMIO4EHWE ero neperpesa.

8. HazHayeHue u TexHH4ecKoe onucaHue
annapata

8.1 HasHauenme annapata

Annapar npegHasHasen AnA BOIAECTBUR C NEHEBHOT LEAbIO Ha TKaHH

Tena naumenta ToKoM BBICOKOTO
¥ Manoi awepri.

ANNapaT MOXET GbiTb MCIONL30BAH B NENEGHO-NPODINAKTHNECKHX
MEMUAHCKIX YNPEXEHHAX, @ TAKIE B AOMALUHHX YCAOBUSX.

O6nacrs -

KOCMeTONOrUS, CTt

8 or pucka annapar otHocHTcA
K Knaccy 2A 6 cooTeeTCTeMM ¢ TpeGosanuami OCT P 51609,

Annapar ann npu 3HaveHMM
Temnepatyp ot 10 40 35°C, OTHOCUTENbHOI BAAXHOCTY 80% NPy 25°C.

8.2 Texnmueckve xapakTepucTikm

HaCTOTOM 50 4y C HOMMHANLHBIM HanpAxeHyem (220422) B.

1. Annapar ot cemn Toka ‘
2. ANNapaT 0GecnewmBaET BOIMOXHOCTS NAABHOR PeryaMposKH
HANPAKEHYA Ha BYIXOAE B HiTEpBane oT 2 40 20 kB. ‘

3. Yacrora criepoBaruA navex umny/bcos — 100£10 M.

4. YacToTa 3n0/HEHMA NaveK uMnyAbcoe — 110410 KT,

5. MoWwHOCTs, NOTpeGnAemas annapatom ot cetw, we Gonee — 130 BA.
6. Macca annapara  31EKTPOAOM # 670Kom NTaHMA — 0,45 Kr.

7. TaGapuTHble pasmepsi annapara He 6onee, mm: KopnyC reHepaTopa,
AvameTp — 30, Anuna — 170; KopnyC TpaHChopMaTopa — 70 x 60 x 50.

8. Cpeanwit CPOK CAYKGbi — He MeHee 5 /IeT; KpUTEpHeM NPEAeAbHOrD
COCTORHA ABARETCA HEBOIMOXHOCTS MM SKOHOMIHECKAA
HeLenecoo6pasHOCTh BOCCTAHOBAGHIA ANNAPATa NyTeM PEMOHTa.

9. Annapar oGecnedsaeT paGoTOCHOCOGHOCTS B NOBTOPHO-
KPATKOBPEMEHHOM PEXMME; MAKCHMAZLHOE BPEMA PAGOTs! annapara &
PEIKIME MAKCHMA/IBHO MOLLHOCTH He Gonee 20 MHH.; MUHMMANbHOR
BPEMSI Nay3b! MEXAY NPOLEAYPAMH NIPH OTKIIOHEHHOM COCTORHMM
annapara we meHee 20 MiH.

10. IneKTPOAbI M3roTOBNEHSI B COOTBeTCTBMM TY MKBB.940319.001 TY,
yenosus Xpaenus,
6e3onacHocT, mapkuposka cornacto TY MKBE.940319. ocu 'ry

TUIMeHUYECKan XapaKTepvCTIKa 37eKTPOA0B No MH 233972-00:
Kaamuii — He Gonee 0,0003 Mr/am?, 60p — He Gonee
0,5 Mr/Am?, aniomuHmit — He




6onee 0,5 Mr/a?, MbiLubAK — He Gonee 0,05 Mr/aw?, cantel, — He Gonee
0,0003 mr/am3. He yaaponpostbie. Bpem HapaBoTky — 250 wacos.

9. KoMnnekT nocraeku

Annapat AnA AACOKBaAM3ALMM NOpTATHEHBI ULTRATECH SD-199 - 1 wr.
INEKTPOA MEAMUMHCKITT (CMEHHAA CTEKAAHHAR HACAAKA) - KOAMHECTED
ONpeeIRETCA A0TOBOPHLIMM YC/OBUAMM NOCTABKA.

PyKOBOACTBO MO 3KCN/yaTayum - 1 wr.

Ynarosxa - 1 wr.

10. YCTPOMCTBO M NpUHUMN paboTel annapata
OCHOBHbIE HaCTy aNNapaTa: 3MEKTPOHHBI! 6/10K-TEHEPATOP BLICOKOTO

KomnnexT
MTann (ceTesol aganTep).

ANnapar npeACTaBAReT COBO reHEPATOP SMEKTPHHECKIX KoneBaHHii
BLICOKOV HACTOTbI, BbICOKOTO HANPAEHHA 1 MANOH MHTEHCHBHOCTH,
06ECNeNHBaIOLIAI BOIHHKHOBEHHE KOPOHHOT Pa3PAAA B
Fa30HANO/HEHHOM 3NeKTPOA..

Annapar 06ecneyuBaeT BOIMOXHOCT PEry/UPOBAHUS BENHIMHI
HAMPANEHYA, NOAABAEMOTO Ha HNIEKTPOA, OBECTIEUHBAR TeM CaMBIM
KOMGOPTHOCTE NpOLeAYPS.

11. TpeGoBaH1A Ge3onacHoCTH

flo annapar rOCT P 502670-
92, B YaCTH 37EKTPOBEIONACHOCTH ANNAPAT BHINOHEH KaK WIAENME Knacca
1, T BF.

3anpeliaeTca HCNoNb0BaHHE ANNaPATa B0 B3PHIEOONACHOT CpeAe.

BHuManue! ANNapar He MOKET GbiTb HCNONIb3OBAH BO BIaXHLIX
NOMELLIEHHAX: B BaHHbIX KOMHATAX, CayHaX M T.n.

/1034pOBaHIE MOIHOCTH AOTKHO CONETATBCA € KOMBOPTHbIM
BO3ACTICTEUEN 415 COCTORHiA NaLMEHTa.

Mpi Hanuamm y naumenta cepaua ana
KYPCa /IENeHMA C MCONb30BaHMEM aNNapaTa TPEBYETCA KOHCYMSTALMA
spava-cneunamcra.

12. MoaroToBKa M NOPAAOK pa6oTbl

Mocne B ycnoBuAX
annapar AoMKeH GbiTb BHIACPMAH B TPAHCNOPTHON Tape B HOPMA/bHBIX
KAMMATUHECKAX YC/IOBUAX HE MeHee 12 Yacos.

Masnex annapar w3 NOTPEBTECKOM Tapsi 1 NPOBEPHTS €ro
KOMIIEKTHOCTb. Y6AHTLCA B TOM, HTO KOPNYC aNNapara,
" 371€KTPOAY! HE MMEROT NOBPEXAEHH.

3ro1 Meton Koro B03eTiCTENS Hanbonee
IPM KOKHbIX 3260/1€BaHMAX, 3260NEBAHHAX OPTaHOB AbIXAHAA, MBI,
CYCTaB0B, HEBPONOTHHECKHE 3260/1eBaHHS. TIPEHMYLLECTEOM NEHEHHA B
YKa3aHHbIX OBNACTAX COCTOT B TOM, TO aNNApaT 06ECNIeNBAET TOuHYI0
AOIMPOBKY BbIXOAHOM MOLIHOCTH, C HCTIONb30BAHHEM Fa30HANOTHEHHbIX
71€KTPO/I08 C Pa3MEPaN NOPAKEHHOT 30KbI Y NALIMENTa.

MIpoBECTH AeauHeKLMI0 HaDYKHEIX IOBEPXHOCTeN YaCTel annapata nyTew
HapysKHbIX i vacTeii canderkoi,

coveHHOl 0,5% Mojuero cpeacTaa Tuna ~/lotoc-. CandeTka AomkHa

6biTb Cnerka omxara.




YCTaHOBHTS MEKTPOA B ACPKATENb, He NPUKAGAbIEAR JHANUTENHOTD
YCHAMA K 6aNOHY SNEKTPORA. HEBOMbIMM YCHAHEM NIOBEPHYTS N0
aCOBO CTPE/IKE BUHT LAHTOBOTO 3aUMA LOKOA IeKTPOA. Y6eauTCA
8 T0M, 4TO NEKTPOA AOCTATONHO NIPOSHO JAKPENIEH, a 3ATeM YCTAHOBH TS
PEryNINTOp aMIAMTYAS! BHIXOAHOTO HANPAKEHWA B KpaiiHee Nlesoe
nonoxenve.

(2aanTep) x cetu ToKa u
Y6EAUTECA B MCNPABHOCTH aNNapaTa NO HANNHIO KOPOHHOTO PaspAAa NP
KaCaH¥u 31eKTPO/IOM KOKHOTO NIOKPOBa NaUMEHTa.

EC/M NP KACAHMW 31eKTPOAOM KOXHOTO NOKPOBA HE BOSHKAET KOPOHHSITH
Da3PSA, TO HEOBXOAUMO HOHMINPOBATS NEKTPOA. V15 STOTO HEOBXOAMMO
JETaHOBMT PEryATOp aMIAMTYAS BHIXOAHOTO HANDAMENHHS B KpaliNee
npasoe NOBOAMTL. n

npeavery Gatapen,
TPY6a) A0 NOABAEHAA KOPOHHOFO Pa3PAAA B MOAOCTH INEKTPOAR.

ycTanosuTs
KOPOHHOFO Pa3psAa NO MHAMBMAYAEHOMY OWYWIEHHIO, T.€. AOMKHO
A nerkoe

13. TexHuyeckoe o6CnyKMBaHHe

TexHuueckoe o6cAyxuBaHme (TO) BKAIOYAET B CEGA: BHELHMI OCMOTP,
KOHTPOAb. ; nep — 3ameny
3NeKTPOA0B, OTPabOTaBIIMX CBOT pecype.

PexomenayeTca npoaoauTh TO NP SKCTYATALMM NEPEA KaKAbIM CEaHCOM
eueHMA, NEPHOANIECKOR OBCAYKMBAHHE — “epe3 250 4acos HApAGOTKM
KaK7OrO INeKTPOAA.

B cnysae annapara

i He Annapar
NOANEXHT PEMONTY Ha unn
MMEIOLLEM Pa3PELIEHHE Ha PEMOHT MEAMUMHCKOR TEXHMKH.

ouwyweHuit. 3NeKTpoa nnasHo no
YUACTKY, He OTPLIBAR €ro OT NOBEPXHOCTH Tena.

10 OKOHU@HIH NIPOLIEAYPS PETYARTOP AMNMTYAH! BSIXOAHOTO HANPAXEHUA
YCTaHOBMTS & KpaliHee eBOE NONIOKEHKE U TONbKO NOCNE STOr0 CHATS

3EKTPOA C Tena 1 M3BNEYH TPAHCHOPMATOP (a4anTep) 3 ceTw.

M38nexs 3nEKTPOA U3 ACPXATENA, OTBEPHYS BUNT LaHFOBOTO 3aXiAMa.

P 6es

annapata CB0AHTCA K CoBIOACHHIO NOpAAKa
PaBOTH 1 TPeGOBaHMIE GE3ONACHOCTH, HINOXEHHbIX BilLe.

14.T TP "

annapar creayer BCEX 81408 B KPBITBIX
TPaHCNOPTHLIX CPEACTBaX B CoOTBeTCTBMM € TOCT 504492 1 npasynamu
NIePeBO3OK, AETICTBYIOWMMM HA TPAHCNIOPTE ABHHOTO BUAA.

Yenosua ROMNKHB! ycnosuam 5 no
rOoCT 15150-69.




ANNGpaT B ynaKoBKe MPEANPHATHA-HITOTOBHTENA AOMKEH XPAHHTLCA Ha
CKNapax NOCTABLMKA B YCAOBMAX XpaHeHus 2 no MOCT 15150-69 He Gonee
2:x ner.

15. FapaHTUM uarotoBuTens

annapara
Ha Hero npu
ycnosuit XpaHeHus U

TapaTUitHbiii CPOK KCTYTALMM ANNAPATA C YHETOM NPOBECHHA
INI2HOBBIX TEXHHNECKHX OCMOTPOB (HO HE NIO3AHeE 6 MECALEB CO AHA
OTrpy3K¥t anNapaTa NOTPEBHTENI0) — 24 MECAL CO AHA NPOAAKH.

16. CBeaeHMA 0 peKnamaumax
B cnyuae 0TKa3a annapata WM €ro HEMCNPABHOCTH B NEPHOA ASHCTBUA

FapaHTHiHbIX OBA3ATENLCTE, 3 TaKKE OBHAPYKEHHS HEKOMTIEKTHOCTH NP
€r0 nepBKuHOf MpYEMKe BAAgeel aNNapaTa AOMKEN HaNpaBuTL B apec

1. 378Ky Ha PEMOHT (3aMEHy) C yKa3aHHeM APECa, HOMEp TeneoHa;
2. ACEKTHYIO BEAOMOCTS MW ONVMCAHHE HENONAAOK B CBOBOAHOM (OpME;
3. rapaHTHBI TaNOH;

4. nacnopr.

17. FapaHTHIHbIE TaNOHbI

Wapene: annapat ans Aapconsammsaumm ULTRATECH SD-199
3a804CKOf HOMep:

Aata

/Aara o6paieHss B CePBUCHYIO CRYXGY:
Tun O6paiersis: rapaHTIiHLI / He rapaHTHiHLH

BbinoNHeHs paGoThl:

levas 1 NOANHCS PEMOHTHOTO MPEANPHATA:

Magenwe: annapat Ans gapconganusaumm ULTRATECH SD-199
3aBOACKOI1 HOMEP:

fara

/jaa 06paienis B CepBUCHYIO CIYXGY:

P i i/ ve

BLINO/HeHb! pagoTsi:

lears 1 NOATIHCY PEMONTHOTO NpEANPHATH:



