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AllFbl C93 

<J>1i13J.1011orn.s:i - >Ka11nb1 6111011orn.s:i Fblllb1Mb1Hbll1 aca Mal1bl3Abl 
cananapblHblti 6ipl.<l>H3"10J10n'1SI opraHH3MAe >K'(peTiH TipWilliK 
npo1.tecrepiHiti aaH..QblllblFbl, OHAaFbl opraHH3MAep MeH >KVHenep,Qili 
ｾ｡ｰ｡ｔ｢ｬｈ＠ IC;b13MeTi, ｃ｢ｬｐｾ｢ｬ＠ opTaMeH ｾｰ｢ｬｍ＠ - ｾｔ｢ｬｈ｡ｃ｢ｬ＠

>KaHblHA8fbl fblllblM. 
OpraHH3MHit\, OHbll1 K11eTi<anapb1Hbll1, TKaHb.Qepi MeH 

MywenepiHi11 . TipwiniK apeKeTi npouecrepiH aepney Q>11131i1011orn.s:i 
fbl.nb1Mb1Hbll1 MiHAeTi. 

Tipi opraHH3MAeri cl>YHKL.tHOHanb,Qbli<; e3repicrep >KaHe 
onapAbll1 peTTeny MexaHH3M,Qepi cl>1113"10/10f1<1S1Aa, aHaTOMHSI, 
6HOXHMHSI, 61110Q>H3111Ka, 6MOMexaHlllKa, XHMt.1SI, cl>H3111Ka ClllSll(Tbl 
n8HAePAili MaJliMenepiMeH Tblfbl3 6aHJ18HblCTbl ｾｰ｡ｃｔ｢ｬｰ｢ｬｬｬ｡ａ｢ｬＮ＠

Col1Fbl >Kbl.nA8Pbl cl>11131110110rHSI ywiH eTe Ma!1bl3Abl -rypni 
MexaHH3MAep,Qeri 6aci<;apy MeH 6al1naHblCTap,Qblli >Ka11nb1 
npHHLtlllnTepi T)'panbl fbl11blM-KH6epHeTHKa 30p Mat\bl3Fa He 60J1bln 
OTblp. MaTeMaTHKa11b1ic; MOAenb,Qey opraHH3MAeri ap -rypni 
npouecrep apaCblHAa 6o11aTb1H Kel16ip iwKi 6at111aHb1crapAbl 
T'{CiHyre MVMKiHAiK 6epeAi >traHe onap,Qbll1 apaCblHAa 6onaTblH -rypni 
Kb13Menep MeH eaapa acepnepAi perrey.Qil1 >Ka11nb1 np111Hu111nTepiH 
awyFa KeMeKTeCeAi; 

OpraH1113MHi11 i<;bl3MeTTepiH i<;aMTaMacbt3 eTeTiH 
Q>1113111011ornstnb1ic; MexaH1113MAePAi TaHY >Kannbl AYHllleTaHblMHblli 
ic;a11bmTacyb1MeH 6apb1Hwa Tb1Fbl3 6at111aHblCTb1. OparaHlll3MHili 
Q>yHKL.tlllOHanb,Qbli<; i<;act.1eTTepi >KeHiHAe >Ka11nb1 TVPAe A¥PblC -ryciHiK 
any cl>H3HonornstnblK ManiMeTTePAi >Kannb1 Teop1-1S111b11<; >KaHe 
38011!01.lHSIJlbllC; ,QaMy,Qbll1 MeTOA0110rHS11lbll<; Heri3,Qepi T¥PfblCblHaH 
T'{CiHAiPY apic;bl/lbl FaHa MYMKiH 6ona alla,Qbl. <l>t.131110110r"1Sl11bll<; 
3epney11epAili HaT"1>Kenepi TipwiniKTil1 e11 ic;apanat1brM 
cpopManapb1HaH KVPAenipeK cpopManapb1Ha ayb1cyAblli >KaHe 
opraHH3M IC;bl3MeTTepiH11i 6ipTe-6ipTe AaMYblHbll1 ce6enTepiH 
-ryciH.QipeAi. Ocb111at1wa Q>1-t3HonorHS1 >KaHyapnap opraHt.13MiHAeri 
FblllblMH T'{CiHiKTep.Qili ic;anblnTacyblHa KeMeKTece OTblpbln, 
AaMy.Qblli H0TH>KeciHAe Tipi opraHH3M,Qep.ai11 Ｖ｡｣ｾ＠ eKill,QepiHi11 
iwiHAe TinTi epeKwe >KaFAaHAa 111e 6onFaH AaMYAbll1 con 6ip 
npo1.teciH 6apb1Hwa AanipeK -ryciHyre >KaFAati >Kacat1Abl. 
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0JW t<;¥pa.nbtHAa cpM3HO.flOn1SIHblli MblHaAClH Hen3n 
Tapaynapbl t<;aMTblm=aH. «Heps >KYHeciHili >Kannbl cpl13HOnOn1SICbl», 
«OpTa.nblt<; Hepa >KYHeciHili cpH3Ho.norn.Rcb1», «>K!Jfapb1 Aape>Keni 
Hepa t<;b13MeTIHii; cpl13HO.norn.sicbl», «BereTaTHaTiK MywenepAili 
cpH3HO.flOrMSICbl», «3aT >KaHe 3Heprn.RHblli anMacybl», «IWKi 
ceKpe'-'51 6e3AepiHili QlM3HonOrH.RCbl», «TaMat<;TaHYAblli 
cpH3HO.nOrnSl.nblt<; Heri3.Qepi» T.6. 

Ot<;y t<;¥pa.nt,1 61<1011ornS1 >KaHe 61ito.nontS1-XHMHS1 MaMaHAblt<;TaPbl 
ywiH apHa.nFaH 6aFAap.naMaFa cat1Kec, aaTOpAblli t<;blpblt<; 6ec )!(bl.fl 
OOHblHa 6¥PblHFbl rypbea MeM.neKeTTiK neAarornKa HHCTHTYfbl, 
i<;a3ipri X . .QOCM¥XaMe..ctOB aTblHAaFbl ATb1pay . MeM.neKerriK 
YHHBepcHTeTiHili CTYAeHrrepiHe oi<;bl.nFaH .neKUHS1.napb1Hblf1 
Heri3iHAe >Ka3bl.nAbl. 
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I. AAAM >KaHE >KAHYAPnAP 
Cl>M3MOnorM.HCbl TYPAnbl 

1. Cl>M3MGnOrMSIHbH\ M&Hi, Mal(caTbl, MiH,Aeri >KSHe Mat\bl3bl 

<l>H3HOJ10n1SI (rpeKWe plysis- Ta6HFaT, lodos-iniM)- Tipi opraHH3M 
MeH OHblli >KeKe >KVHenepi, KneTKa, TKaHbAep apeKenepiH, 
l<;bl3MenepiH 3eprreHTiH 6Honorllf.Rllbll<; FblJlblM. <l>H3HOJ10rHSI 
opraHH3M >KVHenepi MeH opraHAapblHblli 6ip-6ipiHe THri3eTiH 
acepiH, e3apa 6at1naHblCbtH >KaHe ｃ｢ｴｾ｢ｬ＠ opTaMeH 1<;apbtM-
ｾｔ｢Ｑｈ｡ｃ｢ｴｈ＠ 3eprreHAi. 
CoHbtMeH 1<;aTap on opraHH3MHili 1<;b13MenepiH >Kac Ke3e11.QepiHe 
6at1naHblCTbl OHToreHe3 >KaHe 3B01110UH.Rnblt<; ,QaMY >KaFblHaH Aa 
1<;apacrb1paAbl. 

Tipi opraHH3MAeri cf>YHKL.tHOHanbAbll<; e3repicrep 
cf>H3"10J10rJ.1.R.Qa aHaTOMHSI, 6HOXHMHSI, 6Hocf>H3HKa 6HOMexaH111Ka, 
cnoprrbtl<; Me.QHUHHa, rnrneHa naH.QepiHitt ManiMerrepi MeH Tblfbl3 
6at111aHbtCTb1. <l>H3Honorn.R11b11<; 3eprreynep.Qili Harn>Kenepi 
Tipwinitcril; e11 1<;apanai.1b1M cpopMana11apb1HaH KYPAeninepeK 
cf>opManapb1Ha ayblcyAblli >KaHe opraHH3M l<;bl3MerrepiHil; 6ipTe-
6ipTe AaMyblHblli ce6enTepiH TyCiH.Qipe,qi. Ocb1 T¥PFb1AaH anFaH.Qa 
cf>11t3Honorn.R >KaHyapnap AVHHeciHili 3sont01.tHS11lbl1<; AaMyb1 
>KeHiHAeri FblJlblMH TyCiHiKTepAili 1<;anbrnTacybtHa KeMeKTece 
OTblpbln, AaMYAblli H8TH>KeciHAe Tipi opraHlll3M,QepAit; 6ac1<;a 
eKinAepiHili iwiHAe 6enrini 6ip epeKWe >KaF.Qai.1Fa .Qa 111e 6o11FaH 
AaMYAblli con 6ip npoueciH 6apb1Hwa .QanipeK TyCiHyre >KaFAat1 
>Kacat1.Qbt. 

KanblnTbl $H3HOJ10rHSI AeHcaynbll<; KepceTKiwrepiH FblJlblMH 
Heri3re 1<;apan, opraHH3MHili a11Aafb1 apeKeTTiK 6enceHAi11iriH 
6o11>1<ayFa, a,AaMHblli Ma1<;caTTbl ic_;apeKeTiH OHblli T¥PMblC >KaHe 
ei;6eK >KaFAat111apbtH.Qa >KVHeni aMan,Qap ap1<;b1J1b1 6at<;b111ayFa 
MVMKiHAiK 6epe,qi. 

<l>Vt3H0110rHSIHblt; Mal;bl3bl <l>H3HOJ10rHSI opraHH3M,Qeri >KVPeTiH 
TipwiniK 1W5bl/lblCTapblH >KaHe OHblli ＳＸＱＱＮｑ｢ｬＯｬ｢ｬｬｾｔ｡ｰ｢ｬｈ＠ a,QaMHblli 
1<;anaFaH Matc;caTblHa 1<;apai.1 e3repTin Mei;repyiHe >1<011 awTbt. 6¥Hblli 
03i Me,lU1L,4HHa Fb111blMblHAaFbl wewinMei.1 Kene >KaTtc;aH Kei.16ip 
KYP.i:teni npo611eMa11apAbt wewyre MVMKiHAiK 6epAi. KenTereH 
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B"1TaMVIHAep rypneplHlli aHbll<;TaJlybl, iWKi ceKpeUHSI . 003,QepiHili 
l<;bl3MeT 3aliAblJ1bl1<;Tapb1Hblli awblflYbl, ep-re,qeH 6epi eMAen >Ka3yt=a 
6onMaHAbl Aen KenreH aypynapAbl eMAen >Ka3yfa >Kon aWTbl. 

<l>V130JlOnlSI fblJlblMblHblli >KeriCTiKTepi KOFaMAbll<; opblHACIPAa, 
T¥PMblC >KafAaHblHAa rct3a11b11<; cal{Tayfa, rctMal{TaHy,Qblli 
cananblJlblfblH, >Ka1<;capTYfa, aAaMAaPAbll1 AeHcaynblfblH 1'{3eyre, 
ei;6eK , AeManb1n, TblHblfY, pe>KHMAepiH fblJlblMVI TVPAe A¥PblC 
¥HblMAaCTblpyfa KeMeriH THri3,Qi. Con CHSll{Tbl <l>H3HOJ1onrn 
ayb111wapyawb1nb11<; Man,QapblHaH anb1HaTblH Man eHiMAepiHit; 
canacb1H ＾ｋ｡Ｑ＼［ｾｐｔｙｦ｡Ｌ＠ OHblli Ke6e19iHe >KaHe >Ka11a cananbl Man 
T¥1<;blMAapblH WblFapyFa acepiH THri3,Qi. 

neAarornKa FblJlblMbl <1>vi3vionornstFa co1<;nat1 KeTe anMati,Qb1, 
ce6e6i Ol<;YWbl11apAbll1 Ol<;Y Tap6vie >fC¥Mblerctpbl 011ap,Qbll1 
<l>r.-t3vionorvistnb11<; >Kac epeKweniKTepiHe 6at1naHblCTbl 
¥HblM,QaCTblpblJ1a,Qbl. 

<l>vi31r1onornsmb11<; iniM 01<;ywb1napAbll1 >Ka11nb1 KVH pe>KHMiH , 
OJlaPfa l<;OHblllaTblH rnrneHaJlbll<; Ta3allblfblH, AeH caynblFblH 
>Ka1<;capTYFa, ot1 e116eri 1<;a6ineTiH KVWetiTYre, · wapwayAbl 
0011,QblpMayFa 6aFblTTaJ1FaH >fC¥MblCTapAbl ¥HblMAaCTblpyFa 6ip.QeH 
6ip >KaF,QaH >1<acat1Abl. 

neAarornKa MeH ncHxonornst naH,QepiH Ol<;blTYAa Hepe >K'{Heci 
cp1r131r1011ornsicb1Hblli Mat;bl3bf epeKwe, oHbll1 iwiH,Qe V1.n.nae11oeTb111 
>1<0FapFb1 ,Qape>Keni Hepe l<;b13MeTi >KeHiH.Qeri iniMi. 01<;blTYAblli 
AV1,QaKT"1Kanb11<; np"1HUHnTepiH ca6al<;Tblli KepHeKTiniriH, 
6epiKTi11iriH, >K'{HeniniriH T.6. FblJ1blMH <l>H3HOJ10rVISIJlbll<; T¥PFbl,QaH 
A¥Pbtc 1<;a11b1macyb1Ha ｢ｬｬｾｮ｡ｮ＠ >KacaHAbl. 

· 01<;y ·npoueciHAe ne,qarorHKa, nc111xo11or1-1si, >KaCTb11<; 
cpr.-t31r1011orvisi >KaHe MeKTen rnrvieHacb1 CHSll<;Tbl naHAePAili Keni-ereH 
3ali,Qblnbll<;TapblH Ol<;blTbln ryciHAipy, <l>H3HOJ10rVISICbl3 l<;HblHFa 
l'{CeAi. ｃｯｈＬｑ｢ｬｬｾｔ｡ｈ＠ 6yKiJ1 ne,qarorHKaJlbll<; 6iniM 6epy >K'{HeciHAe 
cp"13Honornsi ne,qarornKaHblli e11 Malib13Abl canacb1 6onbm 1<;a11a 
6epMeK. 
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2. $M3MOnOrM.RHbll1 MBHI, Ma1Cc:an.1, MiHAeTi >K8He Malibl3bl 

<l>i.131r1011ornsi >KeKe naH pe-riHAe 6ipHewe 6ip-6ipiMeH 6at111aHblCTbl 
6e11iM,Qepre 6e11iHeAi. 0Hblt-\ iwiHAe e3iHi11 FblnblM"1 6aFblTblHa 
t<;apat1 >1<a11nb1, ca11blCTblpMa11b1, apHat1bt HeMece >KeKe 6011bln 
>KiKTeneAi. 

>Kannbt cl>M3MonorM.R opraHH3MHi11 1<J1eTKa11apb1 MeH 
TKaHb,QeplHAeri 6apiHe 6ipAeH TaH Heri3ri Tipwi11iK npo1.tecrepiHit1 
Ta61r1FaTblH aTt<;apaTblH t<;bl3MerrepiHi11 >Kallnbl KepceTKiWTepiH, 
ｾ｣ＱｲＱ･ｲｲ･ｰｩｈ＠ 3eprrei1.Qi. Onap.Qbll1 CbtpTl<;bt >KaHe iwKi opTaHbtl1 
apT\'1)11i acep11epiHe >1<a11nb1 1<;ampaTb1H >1<aya6b1H, TiTipKeHy, ic;o3y 
>KaHe Te>Keny t<;¥6btl1btCTapb1 iypa11b1 Ma11iMerrep.Qi 1<;apacrb1pa.Qb1. 

· CanblCTb1pManb1 cl>M3MonorM.R >KeKe ,QaMYAbtl1 ap6ip 
Ke3et-\iHAeri 6ip rypre >KaTaTbtH aprypni opraHH3M t<;bl3MerrepiHi11 
e3AepiHe TaH epeKweniKTeplH 3eprret1Ai. 

ApHaMbl cl>M3MonOrM.R opraH"13MHit-\ Ket16ip TKaHb,QepiHi11 
(eT, >KYHKe, 6e3 T.6.) HeMece >KeKe MYWenepiH.Qeri (t<;aH at1Ha11y, 
TbtHbtC any, ac t<;OpbtTY) >KypeTiH KJlacc, Ton, iypre >1<aTaTb1H 
>KaHyapnap.QaH (ayb111 wapyawbt11btt<; Man.Qap.Qa, iwc, C"1btp, t<;ot1, 
wowt<;a) npouecrep.Qil13a11,Abt11blFb1H 3eprret1,ai. 
3somo1.t1r1S111b1t<; ct>1r131r101101111si opraHH3M t<;bl3MerrepiHi11 >KeKe >KaHe 
iypniK .aaMYblHblH. Ｓ｡ＱＱＬａ｢ｬｮ｢ｬｬｾｔ｡ｰ｢Ｑｈ＠ 1<;apaCTb1pa,Qbt; 3Ko11orn.s111b11<; 
ct>1.-131r101101111si CblpTt<;bl t<;opwaFaH opTaHblH. earepreH Ta61o1FaT 
>K8FAaM118PblHa 6et1iM,aenyiH 3eprreH,Qi; 
<l>H3"'10110rHSI aTIAblHa l<;OHFaH Mat<;caTblHa t<;apat1, 3eprretltTiH 
o6beKTici MeH a.QicrepiHe t<;apai-1, 6ip1<;a11btnTb1 >KaHe noT011ornsmb11<; 
cPlll3"10110n1SI 6oJ1btn OOJliHeAi; 

6ip1Canb1nTbl cl>M3HonorM.R. .QeHi cay opraH1113MHi11 
t<;81lbtnTbl >K8FA8Hb1HA8Fbl cPH31110110rll!Slllbll<; npo1.tecrep,Qi apiypni 
acepnepre 6eHiM,Qeny apeKeTiH Seprret1,ai; 

noTonorM.Rnb•IC cl>H3MonorM.R aypyFa wa11,Qbt1<;1<;aH 
opraHH3M,Qerl npo1.teccrepAi, 6et1iMAeny apeKerrepiH 3eprret1.ai; 

>KaCTbllC cl>M3MonOrMJI. )((ac opraHlll3MHi11 aHaTOM"'1SIJlblK;, 
ct>1.-13111011ornsi11b11<; >KaCTbtK; epeKweniKTepiH 1<;apacrb1pa,Qb1. 

Cnopr ｣ｬ＾ｍＳｍｯｮｾｲｾｈｃ｢ｴＮＮ＠ ｃｮｯｰｔｮｾｈ＠ ｡ｴＱｈ｡ｾ｢ｬｃｾｈ＠
opraHH3MAeri npol.lecrepAI, 011 npo1.teqepAUi . epewemKTep1H 
3eprret1.ai; 
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C011Fb1 Ke3.Qeri .aaMbm Kene ＾ｋ｡ｾｈ＠ · cj>1113111onornsinapAblf1 
TYPnepi -e116eK cj>1-13111onor111sicb1 >KaHe KOCMOCTbll<; cj>1..t31110nor111si; 
E116eK cf>11131-1onor111sicb1 AeHe e116eriMeH at1Ha11b1c1<;aH Ke3.Qeri >KaHe 
9PTVPl1i CblpTl<;bl 3KCTPlllManb.Qbll<; >KaFAaHAafbl opraHlll3MAeri 
npouecri11 3af1AblnblFblH 3eprret1Ai. 

KOCMOCTbll<; cf>lll31AOJ10rlllSI. KOCMOC >KaF.QaHblHAaFbl 
opraHlll3MAeri cf>1113111onor111sinb11<; 3af1Abl11bll<;TaPAbl, 011apAblf1 
epeKWeniKTepiH, 6eHiMAel1YiH 3eprret1Ai; 

3. ｃｬ＾ｍＳｈｯｮｯｲｈｓＱｮ｢Ｑｾ＠ 3epTTey BAiCTepi. CJ>1113111onor111si 
3Kcnep111MeHTailAbl1<; 3eprreyre Heri3.QenreH Fbl11blM, siFHlll 
Ta>Kip1116ere Heri3.QenreH fblJlblM. OpraHlll3MHi11 CblpTl<;bl iypiHe 
i<;apan OFaH 6enri11i 6ip aHaTOM111S111b11<; iyciHiK 6epyre 6o11aAbl, an 
OFaH 1<;8HAaH Ma 6o.nMaCblH 6ip cf>lll31110J10n1SIJ1bll<; 38f1Ab1Jlbll<;Tbl at1Ta 
a.nMaHMbJ3. OH.Qaii 3al1Ab111bll<;Tbl aHb11<;Tan 6i.ny ywiH on opraHJ.13Mre 
Ta>Kip1116e >KVPri3i.nyi KepeK; 
<1>1113111011ornsi.nb11<; Ta>Kip1116eHil1 iypnepi Ken >KaHe on 3eprreyAi11 
Ma1<;caTb1Ha 6at1.naHblCTbl. OpraHJ.13MHh"\ 6enrini 6ip MyweciHi11 
l<;bl3MeTi MeH Maf"\bl3blH TYciHAipy ywiH 3eprreyAi11 3KCT111pnau111si.nb11<; 
9AiCi l<;OJlAaHblflaAbl SIFHlll opraHlll3MHili 6ip MyweciH TOJlbll<;TaH 
HeMece OHblli 6ip 6e11iriH a11b1n Tacray, cf>1113111onor111S1Aa 
l<;OIIAaHbl/laTblH Ke11eci 9AiCTepAil1 6ipi, 3eprreyAil"\ 
TpaHcn11aHTaUlllS1/1bll<; aAiCi opraHlll3MHi11 6ip MyweciH eKiHWi 6ip 
>Ka11a opblHFa Kewipin anapbtn opHa.nacrb1py api<;blJlbl 3eprrey; 
OpraHlll3MHili 6enrini 6ip opraHblH Heps >KVHeciHi11 T111ri3eTiH acepiH 
SIFHlll HepBTiK perreny 3af1AblJlblFblH aHbll<;TaY ywiH 3eprrey,Qil1 
AeHepsau111sim=!11<; aAiCi l<;OJlAaHblJlaAbl SIFHlll perret1TiH HepsTi Kecy 
api<;blllbl 3epney. 

OpraHAaPAblli 1<;aHTaMb1pnap >KVHeciMeH eKi apaAaFbl 
6at1naHblCTbl 6iny ywiH sepneyAili n111rarypanb11<; a,Q1c1 
K;OJ1AaHb111aAbl SIFHlll apiypni i<;aH . TaMb1pnapblH >KinneH 6at1nay 
api<;blJlbl 3epney. 

6piyp.ni i<;aH TaMb1pnapb1Hblli opTaJlbll<; 6eniriH onapAb111 weTKi 
6eniKTepiMeH >KanFaCTblpbm 3eprrey aAici Aen ai-ana,Qb1; 
OpraHlll3MHil"\ Ket16ip opraHAapbl i<;bl3MeTiHil"\ cf>1113111onor111si.nb11<; 
3af1AblllblFblH 6iny ywiH 3eprreyAil1 <t>1o1crynbAbl1<; · aAici 
1<;0.nAaHb111aAbl. 6¥J1 a,Qic cj>1113111onor111si Fbl/lblMbl AaMyblHbll1 a.nFaW1<;b1 
Ke3ef1AepiHAe t<;OJ1AaHbl/1FaH. 3epneyAil"\ 6¥11 aAiCi Heri3iHeH ac 
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i<;Opbrry, er >KYPY >1<on.Qapb1Ha, fWblt<; r.6. opraHAapb1Ha 
1<;0J1.Q,aHb1J1a.Q,b1. 

3epney.Qili KarerepH3aLO·UIJ1blK 9,QICI >t<ypeK t<;aHTaMblpnap 
>KYt1eciHe, 6e3.Q,i opraH.Q,apAblH, Wblpb1H >KYPY >1<011.Q,apb1Ha 
1<;011.Q,aHa.Q,bl SIFHH KaHTaMblpnapblHa HeMece 6e3.Q,iH, WblpbtH >KYPY 
>1<011.QapbtHa, >Kit-tiwKe ryriKTep opHa11aCTb1py apt<;blllbt 6enrini 6ip 
3eTTaPAbl eHri3y. 
<l>H3Ho11otHS111b1t<; 3epney aAiCTepi reK wac opraHl.13M.Q,epre 
>KYPri3inyMeH t<;arap opraHH3MHeH a>KbtpaTbinbm 6e11iHin anblHFaH 
opraHFa Aa >KYPri3ine,qi. 6¥11 yat<;blTTa 3eprrey.Q,iti. nepcpy3HS1nb1t<; 
a.Q,ici t<;011.Q,aHbt11a.Q,bl SIFHH 6enri11i t<;¥paMbl MeH 1<;ac1.1eri 6ap 
C¥Hbtt<;Tblt<;Tap.Q,bl eHri3y apt<;bl11bl 3epney. 

Ka3ipri yat<;blTTa 3eprrey.Qiti >1<eTinAeH.Qipi11reH TYPnepi 
t<;OJl.Q,aHblJlaAbl SIFHl.1 .Q,aT41.1KTep apt<;bl11bl (y3L1, .RnOHHSI 
annaparrapb1, KOMnbiorep r.6.) 3eprrey. 

4. Cl>H3HonorHJIHbll1 AaMY Ke3e11Aepi. 6act<;a 
6Ho11orHS1Jlbll<; FblJlbIMAap C"1Slt<;Tbl cpH3HOJ10rHSI epre,qeH ,QaMblFaH. 
6i3re .Q,eHiHri >KeTKeH ManiMerrep 6oHbtHwa, epre,qeri l<btratf, YHAi, 
rpel.lHJ:I, Opra A3HSI en.Q,epiHili OHWblJl Fa11blM.Q,apbl, ,Qapirep11epi 
opraHH3MHi11 ｾｰ｢ｲｮ｢ｴｃ｢ｬＬ＠ ripwiniK apeKenepi rypa11b1 KemereH 
M911iMeTTep >KHHat<;TaFaH. 
6i3Aiti 3paMbt3Fa AeHiHri IY FaCblPAa eMip cypreH r1.1nn0Kpar neH 
Ap1i1crorenb.Qil1 e116eKTepiHAe a.Q,aM opraHH3MiHiti Heri3iH, OHbll1 
KenrereH ｾ｢ｴｬＱ｢Ｑ｣ｲ｡ｰ｢Ｑｈ＠ TYCiH.Qipyre 6aFb1rra11FaH apeKerrepi 
6ai:11<;a11a,Qb1. 6ipat<;Ta, 011 Ke3.Qeri FblJ1blMHbll1 Hawap .QaMybtHa 
6atf11aHblCTb1 onap KenrereH cpH3Honornstnbtt<; npol.lecrepre A¥PblC 
FblllbtMH TYCiHiK 6epe anMaFaH. · Ce6e6i, cj>H3Honorn.s1 FblJ1btMbtHblf1 
a11Faw1<;b1 AaMy Kee11iHAe ripi opraHH3Mre Ta>KipH6enep 
>KYPri3iJ1Me,qi. .QereHMeH, ApVICTOTeJlb MeH rHnnoKpaTTbll-\ 
opraHllf3MHi11 Ket16ip t<;bl3MeTTepi rypanbt ¥FblM,Qapbl A¥PblC 6o11.Q,bl. 
6¥11 Fa11b1M.Qap.Q,blli el-\6eriHe, FblllbtM.Qafbl 6e.QeniHe 6at111aHblCTb1 
>K'{3AereH >Kblll.Qap 6otib1 onapAbtli iniM.Qepi 03repyci3 cat<;ranFaH. 

Ta>1<ipH6eniK Q:>H3Honornsi FbtnblMbtHbll-\ 1<;a11bmracyb1 PHM 
.Q,apirepi KnaBAHH raneH (129-201) 1¥1-\FblW per 1<;011.Q,aHFaH 
BHBHCeKl.lHSl11bll<; (Tipl.Q,etf Tiny) Ta>KipH6eCiHeH 6acra11aAbl. 0Hblt1 
>KacaFaH Ta>KipH6enepi 6ipHewe Facb1p11ap 6otf b1 cp1i131.1011on1S1Hbll1 
oAaH api AaMybtHa Heri3 6on.Q,br. 
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OpraHH3MHi11 Tipwi11iK apeKeTiHe 6al(blllay MeH Ta>Kip1i16enepre 
Heri3.QenreH fblllblMH cj>1113111011ornsi XYI-XYII Facb1p11ap apacblHAa 
i<;a11btnTaCTb1. 

cJ>"13"10J10flifHHbll1 AaMyblHbll"( >Kal"(a Ke3e11i 1628 >Kbl/1AaH 
6acran ecenTeniHetti. Ocb1 >Kblllbl afb111w.b1H Fa11b1Mbl, aHaTOM, 
cj>1i13111onor Y1i111bHM rapeeH (1596-1650) e3iHi11 ">KypeK neH l(aH 
1(03FaJlblCblHa aHaTOMlltHJlbll( 3epney" AereH Fbl11b1Mllt eH116eriH 
>Ka3btn Wb1Fap,qb1. Ocb1 eti6eriHAe Tipi opraH"13MAepre >1<aca11FaH 
Ta>Kip11t6enep.Qili H8Tlll>KeciHAe i<;aH aHHany >KaHJlbl 6¥PblHFbl 
aHTbtnbln KenreH Tepic ¥FblMAap awKepneHAi; 
On fblllblMH 3eprrey11epre s111eHceKUHH aAiciH KeliiHeH eHri3Ai. 
OCblHAaH Ta>Kip1i16enep api<;blllbl TepiHi, opraHAaPAbl, TKaHbAePAi 
awbm, onapAblli l(bl3MeTiHe TiKenet1 6al(b111ay >K'{pri3yre MYMKiH.QiK 
TYAbt. Ocb111attwa, >KaHyapnap Q>1t1311to11ornsicb1Hblfi Heri3iH ca11ywb1 
.aen caHanaTblH Y.rapeei4 awl(aH l(aH ai1Hany >KYMeciHili 
3al1AblJ1blFbl OCbl ｋｾ･＠ ,Qe e3repyci3 l(OJ1.QCIHblJ1Abl. 

rapeei1Aili awi<;aH >1<a11a11btl(rapb1HaH · KeHiH opraHH3MHIJ-t 
l(bl3MerrepiHe Ta>Kip1o16enep,ai11 Ken >KVPri3inyi Q>1o131o1011ornsi 
fblllb1Mb1Hbll1 O,QaH api .QaMYblHa KenTereH >KaJ-ta ｦ｢ｕｬｪＺＭＧＮｾｈ＠

ManiMerrep >KHHa1<;Ta11a 6acraAbl. OFaH i<;oca, 6¥11 ｋｾ･＠ Q>1o13wKa, 
XlllMlllH FblJlblMAapbl KVWTi AaMbln, onapAbll-\ 3eprrey 8AiCTepi MeH 
>KeTiCTiKTepi Q>11t3HOJ10n1SIFa Kel"(iHeH naii1,qa11aHblJ1Abl. 

cJ>1113HonornsiHbll1 AaMy Ke3el-\iHe y11KeH ynec l(OCl(aH opblCTblli 
¥11bl FallblMbl M.B.J1oMoHocoe 6o11Abl. On 1748 >Kblllbl T¥11Fb1W per 
>KapaTblllblCTaHyAblf-\ Heri3i "MaTepHSI MeH 3HeprHSIHbll-\ cai<;Tany" 
3aHblH awTbl. 

XVIII FaCblPAblt1 astFblHAa "1TanwstH $H3Hri 11.ra11bsaH1t1 
opraHH3MAeri 61o1oaneKTpniK iQt6bl11blCTbl awTbt. OHblH >KVPri3reH 
FblllblMH Ta>Kip1t16enepi KeHiH Q>H3"10J10rHHHblli Heri3ri ca11a11apblHblli 
6ipi aneKTpocj)1113111onornsiHblli ipreciH i<;ana.Qbl. 

5¥11 Ke3e11.Qe ap en.ae 6ipHewe 6aFbrrra $H3Hononumbtl( 
Fb111b1M111 3epney 11a6opaTop111st11apb1 nat1Aa 6onbin, KenTereH 
,Y6erettni . >1<a11a11b11<;Tap awb111a 6acra.Qbl. acipece >KVHKe, eT 
>KVHeci >KeTe 3eprrenin, pecj)neKc -rypa11b1 anFaWl(bl ¥FblMAap 
1<;anb1nTacrb1. cJ>1o13111onornS1HblH >Ketten i<;api<;blHMeH AaMyb1Ha opb1c 
Fa11b1M,aapb1Hblli KepHeKTi e116eKTepi b11<;na11blH ntri3.Qi. 011apAbll1 
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lwiHAe aTal(Tbl cj>H3VIOJ10rrap lr1.M.Ce4eHOB (1829-1905) neH 
l-1.n;naBJlos (1894-1936) epeKwe opbtH a.nAbl. 

<l>H31110110rvtst FblllblMbl TapHXblHAa "OpblC cj>l!131!10J10r1.1stcb1Hbll-\ 
aracbr" AereH aral(l(a He 6o.nFaH lr1.M.Ce4eHOB 6ipiHWi peT 
l(aHAaFbl epireH raJAapAbl 6e11in a11bin, OFaH Ta.n.Qay >KacaAbl, Tipi 
opraHH3MAeri aprypni VIOHAaPAblli cj>l!131!10/10r1!1stllbll( po11iH 
｡ｈ｢ｬｾ｡ａ｢ｬＮ＠ OpblC Fbl/lblMblHblli Aal-\IC;blH WbtFapFaH l1.M.Ce4eHOB 
｡ｷｾｈ＠ - "OpTa.nbllC; >K'{HKe >K'{HeCiHAeri Te>Keny npou.eci''. 9ITTKeHi 
' 6¥11 pecpneKTOP/lblK 3al1Abl/1bll(Tbl >1<a11a Fbl/lblMH T¥Pfb1AaH 
ryciHiK 6epin, opra11b1ic; >K'{HKe >K'{Heci TYPa.nb1 i11iMAi rynKi.niKTi 
63repTYre MYMKiHAiK 6epAi. 

lr1.M.Ce1.1eHOB "6ac MHbt pecj>.neKcrepi" AereH AaHbtwnaHAblK 
e116eriHAe T¥1iFblW peT nCHXHKa.nbll( ic-apeKeTTil-\ cj>l!131!10110rHSIJ1bll( 
Heri3iH ca11Abl. Ocbt efi6eri apic;b1.nb1, 011 6ac MHblHblti et1 KYPAe.ni 
!0t5bi.nb1cb1 caHaFa ra.nAay >KacaAbl. 

<l>H3HO.nornstHbll-\ con Ke3.Qeri AaMy Keae11iHAe opra.nblK >K'{HKe 
>K'{HeCiH 3epneyre 30p ynec KOCl(aH OpblC Fa/lblMAaPbl 
H.E.Bee.a,eHCKHH, <1>.B.OecstHHKOB, "1.A.M"1c.naecKHH, 
A.A.YXTOMCKHH. 

"1.M.Ce4eHOB neH 1r1.n.nae.nOBTbll-\ >KVHe.ni e116eKTepiHili 
Har111>1<eciHAe, o.napAbll-\ Fbl/lblMVI MeKTemepi 6yKil1 aneMre at:tri.ni 
6o.nbm, a.nAblHFbl 1(8Tap.nb1 <1>1113111011ornst11b1K ot:1-epicTi11 
opra11blFb1Ha aHHaJlAbl. OcblACIH KeHiH <1>1113111011ornstHbll-\ · AaMY 
TaplilXblHAa, naBJlOBTaH KeHiHri Ke3ef1i 6aCTal1Abl. 0Hbll-\ a.nFaWIC;bl 
e116eKTepi ic;aH at:1tia11yAbtl-\ perreily MexaH1113MiHe apHa11Abl. O.n 
>K'{peK l(bl3MeTiH peneHTiH yw ryp.ni >K'{HKe HepeTepiHili 
6onaTblHAblfblH aHbll(TaAbl. 6¥11 3epneyiHAe o.n cj>l!13HOJIOrfllstAa 
T\!JiFblW per Hepa >K'{HeciHil1 >K'{peK eTiHe TPO<l>vtKa.nbtl( acepiH 
aHbtKTaAbl. 

H.n.naBJ1oe opraHfll3M Kb13MeTIHtl-\ HepeTiK pene.ny 
T¥PfblCblHaH 3epnen, pene.ny MexaHf/13MAepiHAe, - . >KVHKe 
>K'{HeCIHlli >KeTeKWI po.niH Kepceni. AllAblHFbl ic;arapAafbl e3iHil-( 
apinTecrepi H.M.Ce4eHOB, c.n.6oTKHH iniMAepiHAeri HepBTiK 
pene.ny 6aFb1Tb1 1r1.n.naBJ10BTblli 6ap.nbric; Fbl.nbrMH 3epney 
>K¥MblCTPblHAa KepiHiKTi opblH aJlAbl. 

l-1.n.nae.noe >K'{peK -KaHraMblP >K'{HeciH 3epneyMeH ic;a-rap ac 
ic;opblTY cj>H3111011ornstcb1H Aa 3epne.a,i. 011 KenrereH >1<a11a 

11 



Ta>Kip1-16eniK xMpyprnsi a,qicrepiH eHn3m, 6yKin ac t<;Opbrry 
6e3AepiHili TiKenet1 >KVHKe >KVHeciHiK t<;aTblcybtMeH K;b13MeT 
aTt<;apaTbtHAblfbtH ,qanenAe.Qi. Ac_ t<;OpblTY 6e3AepiHiK >KVHKe 
＾ｋｖｾ･｣ｩｈｨＭｴ＠ l\CITb1cyb1MeH TaFaMHblK apTYpni 03repicrepre 
¥WblpaHTblHAblfblH Kepceni. Ocbl ac t<;Opbrry >KVtieci canaCblH.QaFbl 
eK6eKTepi ywiH1904 >Kbtnb1 "1.n.naBJloet<;a AVHMe >KV3il1iK Ho6enb 
CblHnblFbl 6epinAi. 

"1.n.naenos 3eprreynepiHili eKiHwi 6ip Mafibl3Abl >KaFbl 
opraHM3MAi >KeKe opraH.QaPAblli >Kaili FaHa >KMblHAblfbl eMec, 
CblpTt<;bl t<;OpwaFaH opTaMeH Tb1Fbl3 6at1naHblCTa K;bl3MeT aTK;apaTblH 
6ipwac >KVilie peTiHAe 1<;apacrb1pyb1. On opraHH3MHil1 t<;opwaFaH 
opTaMeH . esapa 6at1naHblCbl, OH bl Ii e3repin "f¥paTblH >KaFAaili11apb1 
>KOFapFbl ,qape>1<eni Heps t<;bt3MeTi ap1<;brnb1 icKe acbtn 
OTb1paTblHAblFblH ,qanenAe,qi. 111.n.naenos waKip1TepiMeH 6ipre 
cj:>M31-1011omsi11b11<; XHpyprnsi Ta>KipM6eniK a.Qicri .QaMblTTbt. On a.Qic 
opraH,qap.QblK K;bl3MeTiH cay "f¥T8C opraHM3M >KaF.Q,atiblH.Qa, OH.Q,aFbl 
cpH3M011oms:inbtt<; npo1.tecrepre Ta6HFM 1<;a11nb1HAa Cl'1HTe3AiK 
3epneyre 1<;011at111b1 6on.Q,bl. 

111.n.naanos awt<;aH wapnb1 pecj>neKcrep apKblnbl 3epney 
8AiCi opraHl'13MHili MiHe3-t<;¥11b1Ki ic-apeKeTiHili Heri3i 0011bln 
ecemene-riH nc11x1-1Ka11b11<; e3repicrep.a,i sepnen 6inyre MVMKiHAiK 
6ep,qi. ocipece, waprrbt pecf>neKcrepAili 1<;a11b1macyb1 MeH Te>Keny 
3al"\Ablnblt<;Tapbl >KOFapFbl Aape>Keni Heps Kbl3MeTiHili TMnTepi, 
onapAblli Heps perrenyiHili 6¥3btny, ¥Ht<;bl, rnnH03, c1-1rHal1Abll<; 
>KVt1enep Heri3iHAe aHblt<;TallAbl. 

0Cb1Hb1K H8TM>KeciHAe >KOFapFbl ,Qape>Keni Hepa K;b13MeTiHili ic-
apeKeTi TYPanbl MaTepHam1criK iniM 1<;anbtnTaCTbl. 

l-1.n.naanost<;a 1935 >Kbll1bl Xanbll\Clpanblt<; Xf cj:>H3Ho11orMsi11b1K 
KOHrpecc "AVHMe >1<V3i cPl'13l10110rTapbtHblfi aTaCbl" AereH 1(¥pMeni 
aTat<; 6epAi. 111.n.naanos KenTereH >Kac cj:>l'13Honor-waKipne,ql 
Aasipnan WblFap.Qbt. Onap KeiliiH cj:>M3Honornsi .QaMyblHbtli >1<a11a 
fbtnbtMl'1 6aFbtrrapblH >Kacan, · KemereH M81ib13Abl >Ka1-tanb1KTaP 
8WTbl. 
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II. 1(03YAbll1 Cl>M3MOnonu1cbl 

1. 1(03y >KSHe IC03FblWTbllC 

A,qaM AeManbtn OTblpFaHAa HeMece >KaTKaHAa, ¥Hbli<;TaFaH,Qa 
opraHH3M TblHblWTbll<; 1<;aninTe 6onaAbl. 6ipa1<; 6¥11 WblH M8HiHAe 
TOnbtl<; TblHblWTbll<; eMec, canblCTbtpManbl TblHblWTbll<;. OpraHH3MHit; 
M¥HAaM >KaFAaMblHAa >KypeK eriHil; PIATMan,Qbl TapTblJlbln 

I • V 

>Klllblpbl11Yb1Hblt; H8TH>KeclHAe TOt<TayCbl3 1<;aH a111Ha11y, TblHblC any, 
ac 1<;opbrry, 6enin WblFapy npo1.&ecrepi TOl(ranMaMAbl. ｾｆｈｍ＠ 38T 
anMacy npoueci >Kypin >KaTaAbl.OpraHH3MAeri npouecrepAit; 
TOl<;TayCbl3 >Kypin, eWKaHAaM >IO/MblC -rypnepiH aT1<;apMay 
>KaFAaHbtHa KenTipinreH K'(HiH <l>H3HOl10rHSll1bll<; TblHblWTbll<; 1<;a11in 
Aen aTal1blHaAbl. t<;aHAaM Ma 6onMaCblH TiTipKeH,QipriwTil; acepiHeH 
opraHIA3MHil-\ naCCHSTi >KaFAaM,QaH aKTHBTI >KaFAaiiiFa Kenyi 1<;03Y 
AeJliHeAi, 6ipai<; 6¥11 Ta3a <l>H3Honornsinb11<; aHbll(raMa eMec. Keiii6ip 
KJleTKanapMeH TKaHb.QapAblti atcr111BTi11iri eTe >KOFapbt. Mb1canb1: 
Heps K11eTKanapb1, 6e3 K11eTKanapb1, eT TKaHbAapbl. 6¥11 KneTKanap 
TiTipKeHAipriwTit; acepiHeH eTe Te3 peaKUHSIFa TYCin OTblpaAbl, SIFHlll 
onap Te3 1<;0'3y >KaFAaMblHa ｋ･ｊｬ･ａｩｾ＠ CoHAbll<;TaH OCbl aTanFaH 
KneTKanap MeH TKaHb.Qap Heri3ri 1<;03ywb1 KneTKanap AeniHe.Ai, an 
onap,AblJ1 TiTipKeHAipriwTit; acepiHe i<;03yMeH >Kayan 6epyiH 
1<;03FblWTbll<; ,QeM,Qi. <l>H31110J10rHSIAa Heri3ri i<;03ywbl K.neTKanap 
yYpanb1 -ryciHiK eHri3lnreHAe HAeanHCTiK 6aFb1TTaFb1 cp1113111011orrap 
Tepic niKip aiiiyYFa TblpblCl<;aH SIFHIA opraHH3MAe · l<;038TblH >KaHe 
1<;036aMTbtH KJleTKanap 6ona.t:tb1 ,QereH i<;opTblHAblFa KenreH. Wb1H 
MaHiHAe opraHH3MAe 1<;036aiiiTbtH KneTKanap 6onMaMAbl, 6api Ae 
1<;038Abl 6ipal<; onapAb111 1<;03Yb1Hblt; A8pe>Keci 6ipAei1 6onMaHAbl. 

l<03Y -KYPAeJli 61110-XHMlllSIJlbll<; >KaHe cjJH3HKaJ1bll<; npouecc. 
t<o3y Ke3iHAe KneTKanap HeMece TKaHb.QapAa ap-rypni XHMHSlnbri<; 
>KaHe 6HO-XHMHSIJ1bll<; peaKL&HSlnap >KVPeAi. 0CblH,Qai1 peaKl,l"1SIJ1ap 
MeH npot.teccrepAiJ1 H8TH>KeCiHAe 6enri11i 6ip cpyHKl.l"10H811bAbll<; 
03repicrep >K'(peAi. op6ip KJleTKanap,Qa cpyHKLtHOHal1bAbll<; 
e3repicrep SIFHH eT Ta11Wbll(rapb1 TapTbtnb1n >KHblpb111a,Abt, 6e3 
KneTKanapblHAa WblpblH >1<acat<TanbtHaAbt, Heps KJleTKaCblHAa Heps 
HMnyJlbCbl naiii,Qa 6ona,Abl. COHblMeH 1<;03Y AereHiMi3 cjJIA3HK811bll<;, 
61r10-x111M111S111b11<; . npot.teccrep MeH cpyHKLI."10HanbAbt1<; e3repicrep 
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rypiHAe 6alii1<;a11aTblH opraHH3MHili KVPAeni 6Honorvi.s1nb1K 
peaKLtH.s!Cbl. l\03Y Ke3iHAe OHblli MblHaAaH 6enri11iepi 6at11<;ana.Qbl: 
a) >Kb111y >Kacal(rany KVWei1in TeMnepa-rypa >KOFapnati.Qbt; 6) ra3 
a11Macy npotteci KVWei1e,ai (.s!FHH >1Q1Mcanb1HaTblH oneri MeH 
CblpTt<;a WblFapblJlaTblH C02 -Hblli M0J1Wepi apTaAbl); B) eprypni 
XHM"1JIJ1bll<; 3aTTap >Kacal(TaJlblHaAbl OHblli iwiH.Qe ＶｾｊＱｗ｢ｬｬ＼［＠

enep.Qeri cyr 1<;btWt<;btllblHbtli Me11wepi apTa.Qbt'. 
K;03y npo1..1eci TeK ipi opraH"13MHil1 Heri3ri · 1<;acvienepiHil1 6ipi. 

OpraHH3MAe ew1<;aHAaH 1<;03Y ｬ＼［ｾ｢ｬｊｬ｢ｬｃ＠ 6aH1<;a11MaHTblH 6o11ca, OH.Qa 
OHbl Tipi opraHH3M ,Qen aTayfa 6onMaHAbl jlfHH TipWiJliKTili 
TOt<;TanaTblH,QblfblH KepceTe.Qi. 

na6opaTop"1s:i,Qa 1<;03y npouec1H111 Q>1113Honorns:inb11<; 
3aHAblnb1t<;rapbtH Ot<;btn, yt1peHy ywiH 6a1<;a.QaH eni-Hepe npenapaTb1 
,QaHbtH.QanaAbl. Erri -Hepa npenapaTblHbtli 6ip apTbll(WblllblFbl 
con, OFaH 30-40 MHH., Keti.Qe 6ip caFaT 6otib1 ra>t<ipH6e >IQIMblCblH 
>t<ypri3yre 6o11a,Qbl. 

2. TiTipKeHiiipriwTep >KaHe onapAbHi tc.naccM<l>MKal.IM.RCbt 

OpraHH3MAi naccHBTi KVHAeH aKTHBTi >t<aF.Qat1Fa KeIITipy 
ywiH OFaH TiTipKeH.Qipriw 6epi11y KepeK. TiripKeH.Qipriw-
opraHH3MHili CblpTl<;bl >KaHe iWKi opTaCblHaH 6epineTiH areHT HeMece 
acep. TiripKeH.QipriwTi11 acepiHeH opraHH3MHi11 Cb1pn<;b1 .>t<eHe iwKi 
opTaCblHblli e3repyi >t<ypeAi. OpraHH3Mre 6epineTiH 
TiTipKeHAipriwrep Heri3iHeH yw Ton1<;a 6eniHeAi. 

1.<l>1113HKaJ1bll<; TiTipKeH.Qipriw (n111HuemeH HeMece ｾｈｗ｢ｬｍ･ｈ＠
acep eTY, Hepsrepre co1<;1<;b1 rypiH.Qe acep eTY,YKOn ap1<;b111b1, HHeHi 
l<;bl3Ablpbrn acep 6epy (TepMlllKaJlbll<;; 3JleKTp TOfblMeH 
(HHAYKLIH.s!Jlbll<; annapameH) 311eKTpo,QTapMeH TiTipKeH.Qipy). 

2.<l>H3HKO-X"1Mllls:!Jlbll<; TiTipKeHAipriwTep (opraHVl3MHili iWKi 
C¥Hbll<;Tbll<; OpTaCblHbll1 peaKttVIJJCbl MeH 1<;aH nna3MaCblHbll1 HeMece 
TKaHb C¥Hbll<;Tb1Fb1Hbll-\ OCMOCTbll<; l<;blCblMblHblli 03repyi). 

3.XVIMVl.s:lllbll<; TiTipKeH,QipriwTepre ap-rypni l<;blWl<;b111.Qap , 
ci11ri11ep, T¥3Aap, .Qapi npenapanap >KaHe Ｖ｡｣ｾ＠ rypni XVIMH.s!Jlbtt<; 
y11b1 3arrap >KaTaAbl. CoHbiMeH 6ipre opraHH3M.Qeri 3aT anMacy 
npol\eciHil-\ HaTVl>KeciH.Qe Ty3ineriH aprypni 3arrap, XVIMVl.slllbll<; 
TiTipKeH.QipriwrepAil1 po11iH ar1<;apa.Qbl. 
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4. 6wonor1.1.Rnbll( TiTipKeHAipriw opraHH3MAeri apiypni 
MMKpoopraHH3MAep, 6aKTepHsinap, e111pycrap ecepi ap1<;b1nb1 
>KVPeTiH ayblT1<;ynap. OnapAblli Yllbl TOKCHHAepi opraHH3MAe 
6enrini 6ip aypyAbl 1)'Fbl3aAbl, 

ｾＰＳｙａ｢ｬｬＱ＠ Aape>t<eci TITipKeHAipriwTili K'{WiHe 6at111aHb1CTb1 
6onaAbl. MHHHMaJlbAbll( 1<;03YAbl TYfbJ3aTblH MHHMMallbAbll<; K'{Wi 6ap 
TiTipKeHAipriw, TiTipKeHAipriWTil-( K'{Wi HeMece naporaCbl Aen 
aTanb1HaAbJ, TiTipKeHAipriwTep K'{WiHe 1<;apat1 a11ci3 TiTipKeHAipriw 
-opraHAbl HeMece eni -HepeTi 1<;03y >KaF.QaHblHAa KenTipyre KYWi 
>1<eTnell1TiH; MaKCHMaJlbAbl -opraHH3M HeMece eni - Hepa 
npenapaTbl MaKC11tMa1lbAbl 1<;03yMeH >1<ayan 6epce; MaKCMMaJlbAbl 
l<;03yAaH KYWTipeK 1<;03YAbl 1)'Fbl3aTblH TiTipKeHAipriw 
cy6MaKCll'IMaJ1bAbl Aen aTaJlblHaAbl. . 

Jla6opaTOplMl,Qa Ke6iHe TiTipKeHAipriw periHAe 3JleKTp TOFbl 
l(OJlAaHblJla,Qbl. 3neKTp TOFblH l<;Of1AaHYAblf-t THiMAiniri-
3KcnepHMeHTaTop TOl<;Tbll-( KYWiH 1<;anayb1Hwa, >K\!MblCTblt\ 
ｍ｡ｾ｣｡ｔ｢ｲｈ｡＠ 1<;apat1 perrei/1 anaAbt >KaHe Ta>Kip11t6eHi 6ipHewe peT 
1<;at1TanayFa 6onaAbl. 

3. Tipi TK8HbFa 311eKTp TOFblHblli TMri3eTiH acepi 

Tipi TKaHbFa 3neKTp TOFblH >Ki6epreHAe 011 e3iHili 6ot1b1HaH 
TOl<;Tbl 0TKi3eAi Ae 03iH eKiHWi K/laCTbl 0TKi3riw peTiHAe TaHblTaAbl. 
Erep eni- Hepa npenapaTblHa eKi 311eKTpOA opHanaCTblpbtn, OHbl 
T¥Pal<;Tbl TOI<; Ke3iMeH l(OCcal(, OHAa HOHAaPAblt\-1<;03FaJlblCbl 
>KVPe.Qi. AHHOHAap aHOAl<;a, KaTHOHap -KaTOAt<;a 1<;apat1. Ta>KpH6e 
Ke3iHAe erep TOl(Tblli KepHeyi a3at1bm KeTeriH 6onca, OHAa Tepic 
HOHAap aHOATblli at1HanaCblHa WOFblpnaHbln, 311eKTpOH 6epMeHAi, 
01-( HOHAap KaTOATbll"\ at1HanaCblHa >KblHHa/1bln, 3JleKTpOH l<;OCbln 
anMaHAbl. 

6binat1wa aHTl(aH,Qa 3JleKTpoJ1H3 l<;¥6b1Jlb1Cbl >KYPMeli1Ai 6ipal<; 
311eKTpo.aTbll-\ all1HanacblHAa 1<;apaMa-1<;apcb1 3ap.RATa11FaH 311eKTp 
noTeHl.lHanb1 nat1Aa 6onaAbl. 5¥11 >1<aFAat1Aa 311eKTp TOFbl 
TITipKeHAipriw KYWi a3aHbln, MV11AeM >KOHblnyfa AeHiH 5apaAbl, OHbl 
no11.Rp1113at.t111si 1<;¥(5blllblCbl Aen aTanb1HaAbl. 

Erep TOI<; K03iHeH >KblJlAaM aHblpbm, eKi 3J1eKTpDATbl 
raJlbBaHOMeTpre l(OCcal<;, OHAa OHblli crpenKaCblHblJi 6e11ri11i 6ip 
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Ｖ｡ｆ｢ｲｲｴｾ｡＠ ｾｰ｡ｴＱ＠ I<;03FanaTblHAblFblH Kepyre 6onaAbl, OHbl 
nonsip1.13ai.t"1SI TOFbl AeHAi. 

non.s:ip1.13e1u1.1.s:i 1<;¥6b111b1cb1 Her131HAe aneKTp TOFbl 
TiTipKeHAipriw KYWiHi!i Heri3iHAe aneKTp TOrbl TiTipKeHAipriw 
KYWiHili ancipen, >KOMbrnyFa AeHiH 6apyb1H cp"13"1Kanbrt<; 
aneKTpOTOH AEm aTanb1HaAbl. 

nom1p1.13au1.1.s:i t<;¥6blnb1Cbl 3KCnep"1MeHT >tO,!MCblH.Qa 31.1.s:IHAbl, 
ce6e6i T9>Kip1116eHil1 M9JliMerrepi A¥PblC 6onMaMAbl, COHAblI<;TaH 
t<;a3ipri ya1<,b1na no11.s:ip1.13au1-1.s:i I<;¥6blnb1Cb1Ha ¥Wb1paMaMTblH xnopnbl 
KYMicneH 1<;anrallFaH nnaCT1.1HKanb1 ·aneKTpoAiaP natiAanaHblnaAbl, 
6¥n ya1<;b1rra TOI<;Tblli KYWi T¥Pa1<,Tb1 Aape>Kette ¥CTa11btHa.Qbr. 
tlaMblHAanFaH erri Heps npenapaTblHblf1 eKi >KepiHe aneKTJ)OA 
opHanacrblpbtn, T¥Pat<;Tbt TOI<; K03iHe ｾｯ｣｣｡Ｑ＼Ｌ＠ OH.Qa con aneKTpoA 
rnin T¥PFaH ayMa1<,Ta 6enrini 6ip cpyHKUHOHanbAblK, e3repicrep >t<ype 
6aCTaMAbl. 6¥11 K,¥6blflblCTbl T¥1iFblW per HeMiC cp1.131.10J10rbl 
ncppmorep aHblI<;Tan, OHbl cpH31.10J10rH.s:!Jlbll<, 3Jlel<TpOTOH ,Qen 
aTaFaH. OCblH,QaH cpyHKUHOHanbAblI<;, e3repicrep KaTOA· THin T¥pFaH 
ayMar<,ra Aa >KVPe.Qi-OHbl KanneKTpoH, aHo.Q ruin T¥PfaH 8yMaI<;TaFbl 
e3repic aHaneKTpoH .Qen aTanbrHaAbl. 

KanneKTpoH Ke3iHAe eni-Hepe npen8paTbtHbll1 
I<;03FblWTblfbl >KOFapJ18MAbl, 1<;03YAblli rapany >Kbln,QaM,QblFbl 
apTaAbl, oHbtli npenapaTTblli 6eTKi 6eniriHeH TepeKri 1<,a6aTbtHa 
eryi >Kai<;capa.Qbr. :>KaHe aneKTp TOFblHblK Ke.Qeprici 838.s:!Abl. An., 
aneKTpOTOHA8 6¥FaH 1<,apaMa-1<,apcbl npouecc >KVPetti RFHl.1 1<;03YAblK 
Aape>Keci TeMeH.aet1.ai, i<;03YAblf1 rapany >KbrnAaMAblfbl 6a.s:iyna'1Abl, 
OHblli npenaparrbtli TeMeHri M;a6aTbtHa eryi HawapnaM.Qbl >KaHe 
TOK,Tblli Ke,Qeprici apT8Abl. . . 

Ce4eHoBTblli waKipTi Bep1.1ro AereH cp1.131.1onor TiTipKe.£tipriwTi11 
KVWiHe 1<,apat1 KanneKTPOTOH >KaHe aHaneKTpOTOH Ke3iH,Qeri erri-
Hepe npenapaTbtHblli M;03FblWTbtI<;Tblli e3repic 3at1AblnblFblH 
AanenAereH, OHbt MblHa cxeMa.QaH Kepyre 6onaAbl (1-cype-r). 
KaTO,QTa K;03Y 6ipTiHAen >KOFapnati OTblpbln, e3iHi11 MaKCl.1MYM 
M9HiHe AeHiH 6apbtn, t<;ai1TaAaH TeMeH,QeyiH KaTOATTblI<; .a.enpecc1.1.s:i 
Aen aTaHAbl. AHO,Q"ra I<;03Y O,Q,aH api TeMeH,Qen, COAaH KeHiH 
ｾｍｔ｡Ｌｑ｡ｈ＠ >KOFapnan, 1<,aMTaAaH TeMeHAeyiH eKiHWi aHOATblI<; 
Aenpecc.s:i Aen aTanb1HaAbl. Ocb111ai'itwa 'r{,03Y KaTOA >KaHe aHOA 
ap1<,b1J1bt ｔｏｊｬｬｾ｢ｬｈａ｢ｴ＠ TVPAe >KanFaca 6epe,ai. 
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">KaHyap TOfbl" HeMece Tipi TKaHbAaFbl 6aH1<;a11aTblH 3JleKTp 
ｾ｢Ｑｮ｢Ｑ｣ｲ｡ｰ｢Ｑ＠ >KeHiHAeri TVCiHiKTili Wblt=ybl XVIII FaCblPAbll1 eKiHwi 
>KapTblCblHAa nat1Aa 6o/1Abl. ">KaHyap TOFbl" >KeHiHAeri ¥FblMFa 
T¥1-\Fb1W peT TVCiHiK 6epreH 1791 >Kblllbl lt1Tam1S1 ot<;blMblCTblCbl 
JlSanbBaHH 6oJ1Abl, On e3iHi11 -ra>1<ip1116eciH 6aKaAaH AaMblHAanFaH 
erri - Heps. npenapaTKa >t<ypri3e,Qi. TeMip 6aFaHaFa MblC 1<;apMaK 
opHaTaAbl, OFaH 6aKaHbl a TKbl aSlfblH i.ne,qi (2-cyper). 

2-cyper. ran•saHH11l11 raJKpH6eci 
COAaH KeHiH 6aKaHblli aSIFblHbll-\ weTiH TeMipre THri3reH 

caHblH, . OHbll-( eTi TapTblJlbln >KHblpblJlFaH. 6¥J1 Ta>KipH6e,QeH 
ra.nbSaHH MblH8Aat1 t<;OpTblHAblFa Ke.nreH:- 6a1<;aHbll-( aSIFbl eTiHi11 
TapTbtllbtn >1<111b1pbtnyb1 ce6e6i Heps neH 6¥11Wblt<; eTTil1 acepiHeH. 
1792 >Kblflbl eKiHwi cl>H3HK A.Bo.nbTa ra11beaHHAbll1 Ta>1<ip1116eciHe 
Ta11AaY >Kacan, OFaH 6ac1<;awa iyciHiK 6epreH. 0Hblt-\ 
Ta>KipH6eciHAeri ">KaHyap TOFblHbll-(" >KapaTbl.nblCbl 6HOJ10n1Sl/1bll<; 
npoL,tecc eMec, cl>H3HKa/1bll<; 1<;¥(5bl/1blC, MeTaJ111AaH (MblC, 
TeMlp,6aFaHa) T¥paTblH T¥Hbll<; Ti36eKTeri naili,Aa 6onaTblH 311eKTp 
K03Faywb1 KYWiHi11 acepiHeH ,Q,en iyciHAipreH. 
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KewiHHeH ranbBaHlllJ:lblfi waKiprrepiHi11 6ipi 6ac1<awa Ta>Kip1116e 
>f<Ypri3eAi. 011 Ta>KipH6e Cj)l.131110JlOrHSIAa ranbBaHlllAblli eKiHWi 
Ta>Kip1116eci HeMece"MeTa1111cb13 >Klllblpb111y" t:ien aTallblHFaH. On 
6b111at1wa >1<acal(ra11FaH. Aat1btHAa11f'aH eni-Heps npenapaTblHblli 
HepBiCiH WblFapbm, OHbl erri11 Kecin 381\blM.@Jlf8H >KepiHe 
rnri3reHAe erri-Heps npen8paTbtHblH. eri TapTblnbm >Klllblpbina 
6acraFaH. 5¥11 >K8FAaHAa erri-Heps npenapTblHblli 3al\b1Mttal1F8H 
>KaHe 3aK;blMA811MaFaH 6e11iKTepiHili apaCblHA8 311eKTp 
noTeHUlllallblHblfi aHblpblMbl n8Htta 00118,Qbl. XIX FaCblPAblfi 30-
>KblllAapblH,Qa cj>lll3111K Maney4111 Mb1Ha.aat1 Ta>KipH6e >1<acaFaH. EKi 
etti-Heps npenapaTblH A8HblH.Q8n (3-cypeT), eKiHwi npenap8TTblli 
HepeiciH 6ipiHwi npenapaTTblli 6eriHe T111ri3in 6ipiHwi npenapaTTblfi 
HepeiciH HHAYKUlllSIJlbll\ TOI\ neH ｔｩｔｩｰｋ･ｈａｩｾｩＬ＠ OCbl yal\blTTa OHbll"( 
6¥11WblK;eTi T8pTblnbln >Klllblpbllla 6acraH.Qbl >KaHe OHblMeH 6ipre 
eKiHwi npenapanblfi eri tJ,e >Klllblpb111a 6acraFaH. 5¥.QaH ManeY4111 
MblHaJJ,aH l\OPTblHAblFa KenreH. Eni-Heps npenapaTblHblli 
311eKTp11eHreH 6e11iri 3neKTpneH6ereH 6eniriHe KapaFaH.Qa Tepic 
3aPSIATam=aH 6011aAbl SIFHlll 3JleKTp noTeHUlllCIJlblHblli 8Hblpb1Mbl 
>1<acaKTallblHa.Qb1. 

.. . . . . ". . .. .... ［ｾＱＴＱＧＮ｜Ｎｾｶ［ＬｾＺＮＺｾＮ［＠
3-cyper Marrey•11111!11 111H<lpH6eci 

Erep ranbBaHOMeTp.Qili 6ip 311eKTpoAblH npenapaTTblli 6eriHe 
SIFH"1 3al\blMAaJ1MaFaH 6e11iriHe, eKiHWi 3JleKTpo,QblH OHbll"( 
381\blMAani=aH ｾｋ･｣ｩＱＱｲ･ｈＩ＠ >KepiHe · rnri3reH.ae, ra11bBaH0MeTpAili 
crpe11Kacb1 l\03Fana 6acrai1.Qbl. Ocb1 Y81\blTTaFbl TOI\ npenap8TTblli 
3aK;blMAa11MaFaH 6eniriHeH 3al\blMA811F8H 6e11iriHe Kapat1 
6aFblTTaJ1a,Qbl >K8He OHbl Tb!HblWTbll\ ｮｯｔ･ｈｾｬｬｬ｡ｬｬ＠ HeMece TblHblWTbll\ 
TOK Aen aTaJlblHa/J,bl. (3-cypeT). TblHblWTbll\ noTeHUlllJlAbl 
annapaTTbll1 KeMeriMeH >Ka3btn anyF8 HeMece OHblli waMacbtH 
ecenTen WblFapyFa 6o11a.Qb1. On ywiH aeprreneriH o6beKTire 
(A) eKi 3JleKTpOA opHaJ18CTblpa.Qbl-lllHAlll<f>epeHTTi 3JleKTpOATbl (111) 
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TKaHHbll1 6eTiHe, eKiHWi MlllKpo3J1eKTpo.QTbl TKaHHbll1 IWIHe eHri3e 
opHanacrb1pa.Qbl ( 4-cypeT). M111Kpo911eKTpoA .QereHHil"\ e3i 
ywKipneHreH 
>KiliiWKe M1'1KpommeTKa OHbll"{ 

ＴＭ｣ｹｰ･ｲｾ＠ TblHblUJTbll{ nDTBHllHBRblfbl BHbll{TBY 

TblHblWTbll( ｮｯｔ･ｈｵＱＮＱｾｮＮｑ｢ｬ＠ ｡ｈ｢ｬｬｾｔ｡ｹ＠ Ke3iH.Qe 
MlllKpo911eKTpoATbll1 iwi 1<;yb1c, OHbll1 6oHblMeH 6ellrini · XHM"'1S1J1b11<; 
3aTTbll1 epTiHAiCiH (KCE) KJlen<aHblf"\ iWKi 6eriHe >Ki6epyre 6onaAbl. 
EKi 9lleKTpoA 'f¥paKfbl TOl<;Tbl K'{WeHTKiWKe >KaHe ocu1-1norpacj:> 
annapaTb1Ha >1<a11FaCTb1pa.Qb1. OcLt11111orpacj:>Tbll1 9KpaHblHAa 
Tt<aHb.QaFbl noTeHu111a11 >1<a3b111bm 1<;anbm OTb1pb1na.Qb1 >KaHe OHblli 
waMaCbl ecenTeniHe.Qi. TKaHHbll-\ 3al(blM.QanFaH >KaHe 
3al(blMAanMaFaH 6eniKTepiHi11 apacblHAaFbl noTeHu111a11 eni - Heps 
npenapaTblHbll1 6e11ri11i 6ip 6eniriH HeMece OHbll1 Hepeici 3neKTp 
TOFblMeH TiTipKeH,D.ipince, OH.Qa OCbl TiTipKeH,D.ipinreH 6eniKTe 
1(03y nai1Aa 6o11bm, TblHblWTbtK; noreHu1.1a11 acep erywi 
noTeHu1.1a11Fa aHHana 6acraHAbl SIFHH 1(03Y Ke3iH.Qeri noTeHU1118/1Abll"\ 
e3repyiH acep eTYWi noTeHu111a11 .Qen ara11b1HaAbl. TblHblWTbll( 
noTeHUlila/l.Qbl TYCiH,QipeTiH aprypni TeopHS111ap aHTblll.Qbl. COHbll-\ 
6ipi 1896 >Kblllbl Me.Q111Ul1Ha lllHCTllITYfblHblli CTyAeHTi B.I0.4aroeeu 
opraHH3M.Qeri 611109neKTp11iK 1<;¥{lblllbtCTb1 HOHAblK; npouecc .aen 
l(apan, OFaH 311eKTponITTHKa/lbll( AHCCOUlllaUHSI reopHS!Cbl 
T¥PFblCbtHaH ryciHiK 6epy,Qi ¥CblHAbl. 
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5- cyper. Me116paHa noreHllHBnblHbllf tJnUJeHyi. 
4aroset.tTil-\ TeopH.stCblH I0.6epHWTeHH OAaH api AaMblTbln, 1902 

>Kblnbl 1<11eTKaHbll-\ MeM6paHanbll<; ｔｏｏｐｈｾｃ｢ｬｈ＠ awa.Qbl. All 6¥n 
ｔ･ｏｰｈｾｈ｢ｬ＠ Ta>KipH6e >K'{3iH.Qe >Ka11a ManiMerrepMeH ｔｏｊｬ｢ｬｬｾｔ｢ｬｰ｢ｬｮ＠

ａ｡ｍ｢ｬｔｬｾ｡ｈ＠ 1952 >Kbtnbl A.Xo.Q>KKHH >KaHe A.XaKcmt 6on.Qbl. 
COHblMeH opraH!i13MAeri 6H09JleKTp11iK i<;¥6bl11blC KJleTKaHbll-\ 

MeM6paHanb1K Ke3 KenreH ciH.Qipine.Qi 1<11eTKaHblf1 6eTi >K¥i<;a 
ｋ｡Ｖ｢ＱＱｾｮ･ｈ＠ (>Ka6brnFaH) HeMece MeM6paHaMeH 1<;anTanFaH. On 
MeM6paHaHblli 1<;anbll-\Ablfbl waMaMeH 100 A0 

• 311eKTpoHAbl 
MHKpOCKOn apKblJlbl 1<;apaFaHAa MeM6paHa ｾｐ｢ｬｊｬ｢ｬｃ｢ｬｈ＠ yw 
Ka6anaH T¥PaTblHAblfblH Kepyre 6ona,Qbl. CblpTl<;bl 
MYKonon1-1caxap11ATb1 Ka6aT (X) -KYPAeni yrneeoa Mo11eKY11acb1HaH 
T¥PaAbl. 5HOMOJ1eK'fJlaJ1bl (eKi MoneKYJlaJlbl) mmMATbl Ka6anaH 
(Z1, Z2), iw1d 6enOKTbl 1<;a6aT (Y); (6-cype-r) KJle-rKa 
MeM6paHaCblHblM 6eTiHAe AMaMeTpi 6ipHewe aHrCTpeMHeH 
T¥PaTblH KenTereH ca11b111aynap opHanacKaH. Ca11b111ay11ap api<;blllbl 
KJ1eTKaHblf1 CblPTi<;bl 6eTiHeH iwiHe i<;apaH HeMece K11E:rKaHblf1 
iwiHeH CblpTi<;bl 6eTiHe i<;apati ca11b111aynapAblf1 AHaMe-rpiHe ca'1Kec 
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KeneTiH KenTereH 3anapAblli OHblli iwiHAe CVAblli Mo11et<y11anapb1, 
HOHAaP eTin OTblpaAbl. 

iiiiiiiiiiiiiiiii 
·11111111111111111 

6-cyper.NeN6paHBHblll CTpYHTYJNUlbl" 1{¥/1bUTb/Cbl 

MeMe6paHaHblli eTKl3rtWTlrt opraHH3MHili apTYpni 
cPYHKl.lHOHa/lbAblt<; >KaF,AaHblHa t<;apat1 e3repin OTblpaAbl. 

TblHblWTblt<; >KaFAaHAC! Heps Ta11Wb1Fbl MeM6paHaCblHblli K8JU1H 
JllOHblHa eTKi3riWTiriHe 20-100 eceAeH >KOFapbt 6onaAbl, an t<,03y 
Ke3iHAe OHblli Na+ HOHblHa 6TKi3riWTiri I(+ -JllOHblHblli 
eTKi3riwTiriHeH apTa 6acraHAbl • Heps >KaHe 6act<;a TKaHbAaPAblli 
npoTonna3M8CblHAa KlleTKaHblli CblpTt<;bl 6eTiMeH (TKaHb 
C¥Hbll(rblFblMeH) C8/1blCTblJ)FaHAa KaJ1JllH J.10HAapbl 30-50 ece,Qet1 
Ken, X110p HOHAapbl 50 eceAeH a3 6ol1bln KeneTiHAiri aHblt<;TaJlFaH. 
<l>H3HOJ10rH.RJ1blt<; TblHblWTblt<; >KaFAaHAa MeM6paHa K11eTK8Hblli 
iWiHeH CblpTt<;bl 6eTiHe i<;apatt TeK FaHa K+ HOHA8PblH eTKi3in 
0TblP8Abl. CoHAbll(raH KlleTKaHblli CblpTt<,bl 6eTi Oli, iWKi 6eTi Tepic 
3aP.RAt<;a He 6onaAbl, 

Erep KJleTKaFa TiTipKeHAipriw 6epince OHAa MeM6paHaHblli Na+ 
HOHblHa 6TKl3riwTiri 10 eceAeH >KOFapnaH 6acraHAbl. 0Cb1A8H 
KJleTK8Hbll1 CblpTblHaH iWKi 6eTiHe ｾｰ｡ｴＱ＠ MeM6paHa apt<;btnbl Oli 
3aP.RATanFaH Na-HOHAapbl Ken eTe 6acraMAbl 
.RFHH MeM6paHa TeK Na- lllOHAapblH 6TKi3e,Qi. npoTonna3MaAaFbl Na-
lllOHAapblHbll1 KOHl.leHTpal.lH.RCbl (Menwepi) KlleTKaHblli CbtpTt<;bl 
6eTiHAeri K-1110HAapblHblli 
KOHL.leHTpal.lH.RCblHaH Ke6et1in KeTe,Qi. 0Cb1Hbll1 . H8TJll>KeciHAe 
KJleTKaHblli 6eTiHAeri 3apstATap -a11MaCaAbl, CblpTt<;bl 6eTi Tepic, iWKi 
6eTi 0113apS1At<;a He 6onaAbl. 
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6¥n yaKbllTclFbl acep eTYWi noTeHL1HanAblli e3repyi ¥nFai1Manb1 
(BOCXOA$1mlflt1) l<;lflCbll<; Cbl3blK peTiHAe epHeKTeJle,Q,i >KaHe on 
Aenon51pH3aUlflR Aen aTanb1HaAbl. 

Heps ranWblFbJ MeM6paHacb1Hbll1 Na- lflOHblHa eTKi3riwTiriHili 
>KOFapnaybl ),!3a1<; Mep3iMre C03blnMaHAbl TeK KaHa MHnHcet<yHATbll"\ 
1/10 6e11iriHAeH yaKblTKa C03bJna,Qbl. MeM6paHaHblli Na- HOHblHa 
8TKi3riWTiriHit1 >KOFapnan ne.Qe MaKCHMYM M8HiHe >KeTin 1<;ai1TaAaH 
TeMeHAeyi lflHaKTlflBaL!HRAen aTana,Qbl. OcblAaH KeHiH KlleTJ<aAa 
KaHTa.QaH 1<;a11nb1Ha Keny npouecci >KVPin, MeM6paHaHblt1 Na-
lflOHbtHa eTKi3riwTiri TeMeH,qen, eH.Qi K-HOHbtHa eTKi3riwriri 
>KOFapnatt 6acraHAbl. EHAi KJleTKa MeM6paHaCblHblli 6eTiH.Qeri 
3apR.QTap,Qblli a11Macybl >KVpe,Q,i-KJleTKaHblli CblpTbl 1<;aHTa,QaH, 011 
iWKi 6eTi repic 3aPRATaJ1a,Qbl. 6\!fl ya1<;b1TTaFbl acep eTYWi 
noTeHL!lflan TeMeH 6aFblTianFaH (HYICXOA$1mlflH) l<;HCbll<; Cbl3bll<; 
peTiHAe ･ｰｈ･ｋｔ･ｮｾｩ＠ >KaHe on penonRpH3aL!HR ,qen aTanb1Ha.Qb1. 

ａ･ｮｯｭｾｰＢＱＳ｡ｕＢＱｒ＠ · 
Na-"10H.Qapb1Hblli KJJeTKaHblli 
IwKi 6eriHe l(apat1 KeITTen eT}'i. 

Penonsip\.13au11si 
K-J110H.QaPblHblf1 KneTKaHbll1 

iwiHeH CblpTl(bl 6eTKe l(apat1 KeITTen 
eTYi. 

t 

MeM6paHaHblf1 Na-110Hb1Ha 
eTKi3riWTiriHi11 >K pnayb1 

1 
MeM6paHaHblli K-110HAapb1Ha 

eTKi3riWTiriHili >KOFapnayb1. 

.t-Cbl36a.11en0J1RpH3ill/HR JK9He penOllRpH3illlHR npoqecl 

.Qenom1plfl3al..IH51 Ke3iHAe MeM6paHaHblli Na- "10H.Qapb1Ha 
6TKi3riWTiriHi11 >KOFapnayblHblli ce6e6i 83ipwe TOnbll<; aHbll<;TCUJbln 
6onFaH >KOi<;. 6ipa1<; 3epTTey >K¥MblCTapblHbll1 H8TH>KeciH.Qe anblHFaH 
ManiMenep OHb! 6binai1wa TVCiHAipe,qi. 
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TblHblWTblt<; >KaFAaHAa MeM6paHa 6eTiHAeri Ca)iblnaynap 
· Menwepi y11KeH (Ca++) HOHAaPblMeH 6iTey11i T¥PaAbl. 6¥Jl >KaFAaHAa 
MeM6paHaHbll1 eKi >KaFblHAaFbl noTeHL,tHanAap aHblpblMblH OCbl 
ca++ lllOHAapbl MeH ¥CTaJlbln 'f¥paAbl. 
TiTipKeHAipinreH yat<;blTTa KJleTKaHblf1 MeM6paHaCbl 
Aeno11.S1pH3aL,tHS1JlaH(tAbl Aa 6act<;a HOHFa Na MeH K "'10HAapblHblf1 
el)'iHe >KOJl 6epeAI. 

l1HaKT1'1BaltH.SIHbll"\ cpH3HOJ10rHSll1blt<; 3at1,Qb1Jlblfbl Aa TOJlblt<; 
aHblt<;TanFaH >Kot<;. 6¥11 >KeHiHAe 6enrini 6ip 6on>KaM ManiMenep 
6ap, Aeno11$1pH3aL.tHS1Hblf1 acepiHeH MeM6paHaHbll1 6enoKTb1 -
m-mHATbll\ KMnneKCiHAe 6enri11i 6ip XHMH.Slllblt<; 83repicrep >KYpeAi. 
CoHblMeH 6H03JleKfPJliK 1W5blJlblCTap AereHiMi3- HOHAapAblfi 
6enri11i 6ip 6aFblTt<;a 1<;apat1 t<;03Fanyb1Ha Heri3.QenreH t<;03Y npot.tecci 
6ollbln ecenTeJliHE!Ai, SIFHH 6HOJ10n1SIJlbll\ TOI<;. 

s. &MosneKTpniK IC¥6b111b1crapAbl 3eprreyAili 
MeTOAMKaCbl. ｾｰ｡ｮ｡ｬｩｩ｢ｬｍ＠ raJlbBaHOMeTpAili Ce3iMTaJl,Qblfbl 
>KOFapbl 6onFaHMeH opraHH3MAeri 6H03JleKrpJliK l<;¥6b1JlblCTapAbl 
3eprreyre THiMCi3. Ce6e6i OHblfi HHepl..{HSICblHblt'( Ken 6onyblHaH 
Ta>KipH6e Ke3iHAe 6H03JleKTpJliK l\¥6blJ1blCTap A¥PblC 
ecenTeniH6et1Ai. 

COHAblt<;TaH xx FaCblPAblli 6ac Ke3iHeH 6acran opraHH3MAeri 
6H03JleKTp11iK t<;¥6btnblCTaPAbl 3eprreyAil1 MeTOAHKaCbl AaMblAbl. 

<l>"'13HOJ10n1SIJlbll\ na6opaTOPHSIAa opraHH3M,Qeri 6'103J1eKTpniK 
ｾ｢ｬｊｬ｢ｊｃｔ｢ｬ＠ 3eprret1TiH crpyHAbl ranbeaHoMerp l\011AaHbtna 
6aCTaAbl. 6¥J1 ranbBaHOMeTPAil1 3JleKTpoMarHHT nomocrepiHil-\ 
apacb1Ha OHbll1 KYW Cbl3blt<;Tapb1Ha nepneHAV!J<YllSIP >Kil·dWKeniri 2-4 
MlllKPOH waMaCblHAat1 ｮｮ｡｣ｮＱｈｋｾａ｡ｈ＠ HeMece aJlTblHHaH icreniHreH 
crpyHa OpHanac1<;aH.·ra11beaH0MeTpAil1 MaccaCbl MeH HHepl..{HSICbl 
eTe a3, OHblMeH >KJ.1i11iri CeKYHAblHa 1000 M-re AeHiHri 
6'1oTot<;TapAbl >Ka3b1n anyFa .6onaAbl. 

Ka3ip OAaH Aa >KeTi11AipinreH annapaT - KaTOATbl 0Ct.t'1110rpacp 
t<;OJ1AaHb1naAbl. AnnapaTTblfi ic->1<V3iHAe 111Hept.t111sicb1 >KOt<;t<;a >Kat<;btH 
>KaHe OHblli KeMeriMeH >KHininiri >KOFapbl 6'10TOKTapAbl AeJl >Ka3bln 
anyFa 6onaAbl. KaTOATbl OCl..{HJlOrpacj:> >KV!iniri CeKYHAblHa MHJlJlHOH 
TinTi MHJlJllllapA M-re AeliiiHri 6HOTOKT8PAbl >Ka3bln anyFa 
MyM!<iHWiJliK 6epAi. 
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