202391990 Al

(19) EBpasuinckoe @) 202391990 @3 A1l
naTeHTHOEe
Be4OMCTBO
(12) ONMMUCAHME U30BPETEHUSA K EBPASUICKOM 3ASIBKE
(43) Aara ny6nukauum sasiskm (51) Int. Cl. A61K 50/00 (2006.01)
2024.02.12 A61K 47/10 (2017.01)
AG61K 47/38 (2006.01)
(22) Rata nopaun sasekw AGIN 1/00 (2006.01)
2023.08.09 HO01B 1/20 (2006.01)
(54) TBEPI[I)IFI T'EJIb JJ1A SJIEKTPOAOB PETUCTPAIIUN HEMPOCUTHAJIOB U
CITOCOB ITPOMU3BO/ICTBA TBEPIOI'O I'EJIA AJISAA QJIEKTPOJ0OB PETNCTPALIUA
HEWPOCHUT'HAJIOB
(31) 2022121649 (72) Waobperatens:
(32) 2022.08.09 Kpyuununa FOaus AsiekcanapoBHa
(33) RU (RU)
(71) 3assurens: )
OBIIECTBO C OTPAHUYEHHOM (74) I“/I‘f;“’fiﬁ”gﬂ RU)
OTBETCTBEHHOCTDBIO "T'EJBTEK- m o
MEJUKA" (RU)
(57) Teepaplii renb, npeAcTaBOLMI cOGON BCTaBKY B SJIEKTPOJ, NPEJHA3HAYEH Ul MCTIONb30BAHMS B

MEIHUIIUHCKON 3eKTpodHIedanorpahuIeckoil CUCTEMEe JUIS CUYHTHIBAHUS DICKTPUYCCKUX CHTHAIIOB,
TCHEPUPYEMBIX MO3TOBOW aKTHBHOCTHIO M BBOJA HMX HEMOCPEJCTBEHHO B DJICKTPOHHBIC YCTPOWCTBA,
TaKHe KaK KOMITbIOTEepHI. FI300peTeHne OTHOCHTCS TakKe K CIIOCO0Y MPOM3BOICTBA YKA3aHHOTO TBEPIAOTO
rens. TBepAplid Teb XapaKTEpU3yeTCs TEM, UYTO CONEPXKUT, Mac.%: HaTpui KapOOKCUMETHIIIEILTION03a
(bmanoza CMC 7TH4FX) 11,0-25,0; xmopun xaneuus 2-sogasrit 20,0-40,0; rrmepus (Glycamed 99,7%)
0,1-5,0; Boma ouwmmmeHHas - ocTaibHOE. 7 MOJTYYEHUS TBEPHAOTO Tellsl CMEIINBAIOT KOMITOHEHTHI
myTeM JO0OAaBJICHUS B PEAKTOP XJIOPHIA KaJbIMsS U BOIBI C TIHIEPHHOM. [10CKOIBKY IPU pacTBOPCHUH
COJIM TIPOMCXOAUT TOBBIIIIEHUE TeMIepaTypsl cMecH 110 33-36°C, To OXJIaXIaloT MOTYYeHHBIH pacTBOP
no temmeparypsl 10-13°C, mocne 4ero mocTeneHHO M00ABIAIOT K OXJIaXIEHHOMY PAacTBOPY HaTpHid
KapOOKCHMETHIIIIEIUTIONO3bI M KOHTPOIMPYIOT TEMIIEpaTypy pacTBopa, uzderas ee mosbimeHws 10 17°C u
BEIIIIE. B cirydae HarpeBa TemMmeparypsl BhIIIE YKa3aHHOTO MTOKA3aTelsi OTPAHUIUBAIOT JOCHIITKY HATPHS
KapOOKCHMETHIIISIUTIONO3E] U TAIOT PAacTBOPY OCTHITH. llocie 4ero momydeHHBIH pacTBOP Pa3iIUBAIOT
mo ¢opmaM, TOTPSIXUBAas WX, 3aTeM OCTABISAIOT JJsA 3acThiBaHus Ha 18-20 u, mocie 3acThIBAHUS
MOJYYCHHBIA TBEPABIA reiib BRIHUMAIOT U3 (opMm. OOecreunBacTcs CO3MaHHE KOMIIO3HMIIMU TBEPIOTO
resist U1 DJICKTPOJOB PETUCTPAIMH HEHPOCUTHAIOB, CIIOCOOHOI0 B IPOIIECCE U3TOTORICHHUS IPUHUMATh
pas3Hbie (POPMBI C BOSMOXKHOCTBIO UX COXPAHEHHS IIOCIE 3aTBEPACBAHMUS, IMEIONIETO MOIYIb YIIPYTOCTH
1o 200 xI1a 1 ogHOBpEMEHHO 00ECTIeYNBAIOMIETO CTAOMIBFHBIN NMIIEAAHC B TEICHNE TPOIOIDKUTEIHHOTO
BPEMCEHH C KauecTBOM curHaia D3OI, MakcCuManbHO MpHOIIKkeHHOTo K D21 Ha sKuaKoM rene. YIo0cTBo
HCIIOJIB30BAHUSI TeJIsl CBA3aHO C TEM, YTO BOJIOCHI ITALIMEHTA B XOJIC MIPOBEICHUS MPOIICTYPHI PETUCTPAITUH
D3I oCTarTCsA YUCTHIMH, TIPH ATOM CHIKAFOTCS BPEMS U YCHIIUS MPH OYHCTKE SJICKTPOIOB U IIICMOB.
OHOBPEMEHHO YBEJIIMYMBACTCSI CPOK CITY>KOBI SJIEKTPOJIOB.
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"MIIK A61K 50/00

TBepavblii reJib AJisi JIEKTPOAOB PErucTPallid HEHPO-CHTHAJIOB M CIIOCO0

NMPOU3BOACTBA TBEPAOIO rejis AJs JJEKTPOAOB perucrpanuu HCﬁpO-CHFHﬁJ’IOB

O0aacTb TEXHUKH

Uzo0peTeHne OTHOCUTCS K OOJIACTHM MEIMLIMHCKUX HCCIIENOBAHHA U MOXET OBITh
UCTIOJIb30BAaHO B MEAMIIMHCKON 3jiekTpodHiedanorpadpudeckoii cucreme (manee I317) ms
CUUTBHIBAHUSI SJIEKTPUUECKHUX CUTHAJIOB, FT€HEPUPYEMbIX MO3TOBOI aKTHMBHOCTBIO, U BBOJA MX
HEIMOCPEICTBEHHO B AJIEKTPOHHBIE YCTPOMCTBA, TAKHE KAK KOMIIBIOTEPHL.

IIpun nmpumenenun meroauku DI MOJIb30BATENN JOJKHBI KaXIbI pa3 MOMeEIATh
snektponel ID3I° Ha KOXYy TOJOBBI Uit d4ero TpeOyercss pa3padoTka MPOCTBIX B
WCIOJIb30BAHUU 3JIEKTPOAOB Uil KIMHUYECKOrO NPUMEHEHHS!.

TBepablii renb npencTaBisieT COOOH BCTABKY B SJIEKTPOI.

B n3BeCTHOM ypOBHE TEXHUKH B 3JIEKTPOA BKJIAAbIBAJICS KUAKHUH Iejlb WIH N1acTa.

OOvexTamu Tpymnmel H300peTeHUN sIBIsETCS pa3pabOTaHHBIM NPOBOASIIUN HE
KJICALUNCS TBEPABIA TENIEBbIA 3JIEKTPOJ, KOTOPBIH MPUMEHSIETCS B KA4€CTBE KOHTAKTHOU
Cpeabl ANl PErucTpaldy HEHpO-CUTHAIOB Ha OECHpOBOAHON HEMpO-TrapHHUTYpe, a TaKkKe
croco0 ero Mpou3BOACTBA.

YpoBeHb TEXHUKH

W3 ypoBHs TeXHUKHU n3BecTeH uctouHuk nHpopmanun RU 2301683 C1,27.06.2007 B
KOTOPOM pAacCKpbITa 3JEKTPOAHAsE KOHTAKTHAas KOMIIO3ULIMS HAa OCHOBE BOJOPAaCTBOPUMOIO
HMOHHOTO MOJUMEPHOTrO 3aryCTUTENsl, MHOTOATOMHBIX CIIUPTOB, COJM METAJJIOB U BOIBI, IPH
5TOM OHa B Ka4eCTBE COJIM METaJljla COAEPKHUT MPUPOAHYIO JieueOHYI0 coJib MepTBOro Mopsi
VI COJIU TPSI3EBBIX 03€p MPH CIEAYIOIEeM COOTHOLIEHUH KOMIIOHEHTOB, Mac. %:

BonopacTsopuMBblii HOHHBIN OJTUMEPHBIN 3ary CTUTENb 0,2-3,0

MHOroaTOMHBIN COUPT WU CMECHh MHOTOATOMHBIX CITUPTOB 0,5-10,0

[TpuponHast neuebHast coixb MepTBOro MOpsi WIM COJU TpsizeBbix o3ep  0,5-15,0

Boma no 100

HenocratkamMu W3BECTHOM W3 YPOBHA TEXHUKM 3JIEKTPOAHOW  KOHTAKTHOMN
KOMITO3ULIMH SIBJISIETCS] CHIDKEHHE CTAOMIIBHOCTH MMIIEIAaHCA B TEUEHHE IMPOAOIDKUTEIBHOTO
BPEMEHH HCIIOJIb30BAHMS SJIEKTPOIOB M3-32 BBICBIXAHUS JKUAKOH KOMITO3UIUU (MEHSETCSI €ro
JJIEKTPUYECKasl TMPOBOAMMOCTh). Kpome Toro, B mpolecce HCHOIb30BAHUS IKUIKUX

KOMIIO3UILIUI BOJIOCSHOM MOKPOB MAIIUCHTOB, a4 TAKXKE HNIJICMbI Ha KOTOPbLIX paCIIOiararOTCs
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3JIEKTPOABI 3arpsI3HAIOTCS 3JIEKTPOJHON KOHTAKTHON KOMITO3ULIMEN B MPOLIECCE perucTpalun
33T, 4TO B CBOK OYepenb MOBBINAET BPEMs MPOLEAYPhl N3-32 HEOOXOIAUMOCTH NMPOBOAUTH
OYUCTKY BOJOC U OOOpYIOBaHMS M MOXET IPUBECTH K BBIXOAY H3 CTPOsS CaMOro
00OpyIOBaHUs, YTO CHUXKAET €ro CPOK CIIY>KOBI.

W3 ypoBHs TeXHUKHU U3BECTeH UCTOYHMK nMHpopmManuu RU 2477998 C2, 27.03.2013, B
KOTOPOM pacCKpbITa YHUBEpPCajbHas KOHTAaKTHas Cpena, COAeprKaliass B CBOEM COCTaBe
BOZOPACTBOPUMBIN TOJUMEp, KOHCEPBAHT, HEWUTPATU3YIOUIMN areHt, BOAY, NpPU 3TOM B
KayecTBE BOJOPACTBOPUMOIO IOJMMEpPA MCHOJB3YIOT IOJUMEpP C JAOMNOJHUTENBHO
IIPUCOEIMHEHHON yIJIEBOJOPOAHON IPyIIION, AJMHA KOTOPOH cocTasiseT OT 8 1o 30 aToMOB
yraepona (Cs-Cso), 3MeKTpONPOBOASIIUI KOMIIOHEHT, MPH 5TOM COOTHOLIEHHE KOMIIOHEHTOB,
mac.%:

Bonopactsopumslii monuMep 0,3-5

DnekTpornpoBoasmui komrnoHeHt 0,2-2,0

Koncepsant 0,05-0,5

Heirpanusyromuii aresr  0,05-0,5

Bopma pmo 100

Henocratkamu n3BECTHOM W3 ypPOBHS TEXHUKH YHUBEPCAJIbHOM KOHTAKTHOM CpEIbI
TaKXKe SBJIAETCS CHIDKEHHE CTA0MJIBPHOCTH HUMIIEJaHCA B TEYEHHE IPOAOJDKUTENBHOTO
BPEMEHHU HCIOJIb30BAHUS 3JIEKTPOJOB U3-32 BBICBIXaHUS KOHTAKTHOW Cpenbl (MEHSETCs ero
3JIEKTPUYECKasi MPOBOAMUMOCTD), KPOME TOTO, B IIPOLIECCE HCIIOIB30BAHMSI TAKOH KOMITO3ULIMU
3arpsI3HAIOTCS, Kak 0OOpyIOBaHHE, TaK M BOJOCSHbIE NMOKPOBBI MALIMEHTHI, YTO MOBBILIAET
BpeMsI IPOLEAYPHI M3-32 HEOOXOAMMOCTH IPOBOIUTH OYHCTKY BOJOC M OOOPYAOBaHMS H
CHIDKAET CPOK CJTyKObI 000PYIOBaHUSI.

U3  ypoBHA  TEXHMKM  M3BECTEH  WCTOYHHK  WHpopMaumud  (IIPOTOTHIL)
CN 112587678 A, 02.04.2021 B KOTOPOM PACKPBIT KUAKUI TOKOMPOBOASILINN I'eslb, KOTOPbI
BKJIFOYAET B ce0sl CIEAYIOINE KOMIIOHEHTBI, MACCOBBIX YacTsX %o!

0,01-0,05 gacreit reIaHOBON KaMEH,

1-2 gacTu kenaTHHa,

0,1-1 yacTe HaTpHst KAPOOKCUMETUIILIEIUTIOJIO3BI,

2-5 yacreil XJopuaa Kausi W/ UK XJIOpUa HATPHs,

0,5- 1,5 gactu Cassone K15,

30-40 gacreit ruLepuHa

10-60 gacreit BOIBI.

HenocraTkamMu M3BECTHOIO JKUAKOTO TOKONPOBOJSIIETO Tefisl ABJAIOTCS TakKe, KaKk U

B BBIIICONMHCAHHBIX AaHAJOrax CHIKEHHE CTaOMJIbHOCTH umIicgaHca, T.K. B TCUCHUC
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NPOAOCKUTEIbHOTO BPEMEHHU HCIONIb30BAaHUS 3JIEKTPOAOB M3-32 BBICHIXAHUS KOHTAKTHOM
CpeZbl MEHSETCs €ro dJIeKTpUUecKas NpoBoauMocTh. K HepocTaTkam Takke CleqyeT OTHECTU
HeyA00CTBO UCIIOIB30BAHUS JKUIKOTO TeJisl U3-3a 3arpsi3HeHHsI 000pYIOBaHUS M BOJIOCSHOTO
NOKPOBA TMALIMEHTa, a TAKXKEe YBEJUYEHHE BPEMEHHU MpOLENypbl H3-32 HEOOXOIUMOCTH
OYMCTKHU BOJIOC U OOOpPYJOBaHUsSI MOCJE Mpoleaypbl. acTas YUCTKAa CHUXKAET CPOK CIY KOBI
00opynOBaHUsI.

K eme ogHOMYy HEZOCTaTKy W3BECTHOTO Telis, CIEeNyeT OTHECTH €ro HU3KUH MOIYJb
yIPYrocTH, KOTOpBIA cocTaBisier nopsnka 100 xlla, Takke, NOCKONBKY TIellb SIBJIAETCA
KUIKUM C HU3KHM MOJYJIEM YIPYTOCTH, €My HEBO3MOXKHO MPHUIATh KaKyKO-THOO 3aJaHHYIO
(dbopMy, YTO TaKKe SIBJISIETCS HE YIOOHBIM.

Takum 00pa3oM, ¢ y4eToM CBENEHUI, BBIIBICHHBIX U3 YPOBHsS TE€XHUKH, B JAHHOH
oOnacTi TeXHUKH ObUIM OOHAPY’KEHBI CIENYIOIINE HEeNOCTAaTKH, a WMEHHO CHIKCHHE
CTa0MJIBHOCTH MIMITEIAHCA KOHTAKTHBIX CPEIl 0 MEPe UX BBICBIXAHUS, YTO MOKET IMOBJIHUSTH
Ha JOCTOBEPHOCTb CUHUTBHIBAEMbIX MAHHBIX U HA MEIULIMHCKOE MCCIENOBAaHUS B LEJIOM,
3arps3HEHHWE KOHTAKTHBIMH CpefamMu OOOpYNOBaHMA W TIALIMEHTOB, YTO YBEIHMYHBAET
NPOLEAYPY U CHUXKAET JOJITOBEUYHOCTh 000PYNOBaHMSA, HU3KUM MOAYJb YIIPYTOCTH (TOpsAKa
100 xIla), 4TO B COBOKYHIHOCTH C APYTHMH CBOMCTBaMH HE 00ECHEUHMBAET BO3MOXKHOCTB
NPUAAHNS KOHTAKTHON cpenie Kakoi-mnbo 3anaHHoi Gopme.

OnHako, Ha MaHHBI MOMEHT BPEMEHU B JAHHOW OOJACTH TEXHHUKH, CYLIECTBYET
NoTPpeOHOCTh B TBEPAOM Trejie CIOCOOHOro ObITh IMPENCTaBIEHHBIM B pPasHbIX (opMmax u
UMeEIoIIero Moay b ynpyroctu ao 200 klla.

PackpbiTHE CyIIHOCTH H300peTeHHs

3anmaveli, Ha peIIeHHWE KOTOPOW HampaBjeHa 3asBisieMas TIpynna H300peTeHHI,
SBIIIETCSl yCTPAHEHUE HEAOCTAaTKOB M3BECTHOIO YPOBHA TEXHUKHM, a HMEHHO CO3[aHue
3JIEKTPOAHONW KOHTAaKTHOW CpeIbl, TBEPAOrO refis AN 3JIEKTPONOB PETUCTPALUU HENpOo-
CUTHAJOB M crocoba ero MpOM3BOACTBA, OOECIEeUMBAIOINEr0 MOTpeOHOCTH B 00JIacTH
MEIMLMHCKUX UCCIIEOBAHUN Ha NaHHBIM MOMEHT BPEMEHU.

Texnuueckuil pe3yapTaT, AOCTUTA€MbI MPU HCIOJb30BAHUHU 3asIBISIEMON TPYIMIIbI
M300pETEeHN, 3aKII0YaeTcss B CO3/JaHHE KOMIIO3HMLMH, OOeCHeunBaroiel IoTydeHue
TBEPIOTO TeNs UL 3JIEKTPOJOB PEruCTpaliil HEHpO-CHUTHAJIOB, CIIOCOOHOTrO B IpoLEcce
W3rOTOBJICHUST NPUHUMATh pasHble (OPMBI C BO3MOXKHOCTBIO HX COXPAaHEHHs II0CHe
3aTBEpAEBAaHUsA, HUMELEro Moayab ynpyroctu po0o 200 klla u  oxHOBpeMEHHO
o0ecrieunBarOero CTaOWUJIBHBI HMIENAHC B TEUEHHE INPOJOJDKUTENBHOTO BPEMEHH, C
kadecTBOM curHaia 31" mMakcumanbHO npuOImkeHo k 317 Ha kugkoMm rene, ynoOCTBO €ro

HUCIIOJIb30BAHUS CBA3AHHOI'O € TEM, UYTO BOJIOCHI MALIUCHTA B XOA€ MPOBECACHUA MPOLCAYPbI
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peFI/ICTpaI_II/II/I 99F OCTAKOTCA YUCTBIMHU U JICTKOCTBHO HpI/I OUUCTKE BHGKTpOI[OB U IIJICMOB,
CHUKAacM BpeMeHI/I nu YCI/IJIHﬁ Ha OLII/ICTKy, YBGJ'II/ILIGHI/UI JOJTrOBCYHOCTHU SHGKTpOHOB.

CyIIHOCTP TEXHHYECKOTO pEIIeHUs 3asBJIIEeMOr0 H300pETeHUs 3aKJIHYaeTcs B
oOecriedeHUH  TBEPHOTO  Teisl  JJid  SJEKTPOAOB  PETUCTPAli  HEWpO-CHUTHAJIOB
XapaKTEPU3YIOIIErocsi TeM, YTO B €ro COCTaBe COAEPIKATCS CIEAYIOIINe KOMIIOHEHTHI, B
cooTHoOILIeHne, Macc. %

Hatpuit kapOOKCHMETHITIEITF0I03a

(bnanoza CMC 7H4FX) 11,0-25,0
Xnopua KajabLus 2-BOAHBII 20,0 - 40,0
I'muuepun (Glycamed 99,7%) 0,1-5,0

Bona ouninennas OCTaJIbHOE.

W cnocobe mpoM3BOACTBA TBEPAOIO TeNs U BJIEKTPOAOB PETUCTPALIMU HEHpO-
CUTHAJIOB, BKIIOUAIOLINH ClEAYIOLUe CTauu:

- CMEIIMBAaHNE KOMIIOHEHTOB, IIyTEM JOOABJICHHUS B PEAKTOP XJIOPHUIA KAJBLHS 1 BOABI
C TJIMLIEPUHOM,

- OXJIasKTIEHHE TOJTyYeHHOTO PacTBOpa 10 AOCTHKeHHUs TemmepaTypsi 10 - 13 °C,

- npobaBneHME K OXJAKAEHHOMY pacTBOPY, IyTeM IIOCTENIEHHOW 3aChIIIKU
kapookcumermnemnnonoda (KMLI), B maHHOM ciiydyae HaTpus KapOOKCHMETHIILICILTIOIO3bI
(bnanoza CMC 7H4FX), c ofecneueHueM KOHTPOJIA TEMIIEpPaTypbl pacTBOpa, I
HENOMyIEHHs TIOBbIIEHUs. TemmnepaTypbl Bbime 17°C ¥ B cllydae JOCTH/KEHUsS TaKOBOM
OTPaHUYHTH JOCBINIKY HATpHs KapOOKCUMETHIILIEIUTIOJIO3bL, 1aTh PACTBOPY OCTHITH;

- TIOJIyYEeHHBIH pPacTBOP TBEPAOrO reys pPasiuBaOT Mo (opmaM ¢ obecreueHHeM
NOTPSAXUBAHUS HOPM,

- OCTaBJISIFOT (POPMBI C PACTBOPOM TBEPAOTO redist AJist 3acThiBaHus Ha 18 - 20 u;

- BBIHIMAIOT TBEPABIH resib U3 Gopm.

HoBpIM B 3asBIsieMOM HM300pETEHHUU SIBISIETCS TO, YTO KOMIIOHEHTHI BXOJSIINE B
COCTaB 3asBISIEMOTO TBEPIOTO TeJsl IMO3BOJIIOT PA3jMBAaTh TBEPHAbIA TIelb MO JIFOOBIM
¢dopmaM, mpu 3TOM OOecCHeyMBaeTCs TMOJYYEHHE TBEPIOTo relis, OONAAaroINero MOIYJeM
ynpyroctu ot 100 go 200 xIla. bnarogapsi TBepAOMy COCTOSHUIO TeJisi UCKIIFOYAIOTCS APYyTrue
HEOCTaTKH, CBSI3aHHBbIE HEYJOOCTBOM  HCIIOJIb30BAHMS, HEOOXOOUMOCTBIO  YHCTUTh
BOJIOCSIHOW TIOKPOB U 00OPYAOBaHUE.

ITox ynpyrocTbio COrJIaCHO M3BECTHOMY YPOBHIO TEXHUKU MOHHUMAETCsI CBONCTBO Tel
U3MeHATh (GOopMy M pa3sMepbl TMOA JEHCTBUEM HArpy30K U CaMOIPOU3BOJIbHO

BOCCTAHABJIMBATh HCXOAHYIO KOH(UTYPAIMIO TMPHU NPEKPALICHUH BHEIIHETO BO3IEHCTBUIA



(®usnyeckuii SHUMKIONEAUYEeCKUH cioBapb. — M.: Coserckass sHuuKionenus. I naBHBIN
penakrop A. M. ITpoxopos. 1983.).

Ilon MoamyneM ynopyroctd, TakXe COIJIJaCHO M3BECTHOMY YPOBHIO TEXHUKH
MOHUMAETCsl BEJMYMHBI, XapaKTEPU3YIOLIME YIpPYrue CBONCTBA MATEPUAIOB IPU MAaJbIX
nepopmarusix (®Pusudeckas sSHuukioneaws. B 5-tu Ttomax. — M.: CoBerckas
sHuMKIonenus. I maBHeii penaktop A. M. ITpoxopos. 1988)

Jliss reneii W3BECTHOTO YPOBHS TEXHHUKH (CM. pasfen «YpOBEHb TEXHHUKNY),
XapaKTEePHO TAKOE SIBJIEHUE KAK CUHEPE3UC — CTAPEHHE BO BPEMEHH, KOTOPOE MPOSBIISIETCS B
NOCTETIEHHOM ~ YIUIOTHEHUH TPOCTPAHCTBEHHOW CTPYKTYPHOW CEeTKH, OOpa3OBaHHOM
YaCTHUI[AMU JUCHEPCHOW (pa3bl, €€ CKATUM W BBICBOOOKAEHUM 4YaCTH JKUIAKOCTU U3
CTPYKTYpPHOH ceTku. BcnencTtsue 4yero Takoil rejib TepsieT CBOM CBOWMCTBA. B oTimume ot
aHAJIOTOB, 3asIBJICHHBIM TBEpP/bIA Ieib JUIIEH TAKUX HEJOCTATKOB, ITOCKOJIbKY HaXOIUTCS B
TBEpAOH (ha3e Mociie 3aCThIBAHMSI.

Bxonsmue B cocTaB 3asBISIEMOrO TBEPAOrO Telisl KOMIIOHEHTbI 00eCreunBaroT
MOJIy4aeMble CBOICTBA TaKHe KaK )KECTKOCTb U YIIPYTrOCTb.

Tak, mnpu BBeNEHMHM AaHUOHHOIO TNIOJHMMEpPa B COCTAaB BOJHOIO pacTBOpa
MoJMBajJeHTHOro KkatuoHa Ca’* mnpoMcxomuT cIIMBKa mMonMMepa ¢ 0Opa3oBaHUEM
TPEXMEPHOTI'O TeJIsl BO BCEM 00beMe, 3aHMMAEeMOM PaCTBOPOM HOJIHMEPA.

I'muuepur HeoOxommM uIst ynepskuanust Bombl, KMI] — ocHoBa rems, Xjaopun
KaJIbLIUsl — CUIMBAIOLIUIN areHT, BOJa — pACTBOPUTEb.

Kpome TOro, kOHLEHTpaLMM KOMIIOHEHTOB, BXOASIIUX B COCTaB TBEPAOrO TIe,
obecneuynBaOT HEOOXOAMMYIO 3aaHHYIO YIPYroCTh, & UMEHHO Ipu KoHUeHTpaumn KMI]
10 - 13 % monyns ynpyroctu coctaBut 100 - 110 xI1a, npu konuenrparun 20 - 27 % mMonynib
ynpyroctu coctaBut 190-210 klla.

VKa3aHHbIE 3HAYEHUs YOPYrocTd OBbUIM TIOJYYeHbI B XOA€ IPOBENEHUS
SKCIIEPUMEHTATIbHBIX U3MEPEHHUI HAMPSDKEHUH U e opManvii, BOSHUKAIOIUX Y MOy YE€HHBIX
00pa3uoB 3aaHHON (HOPMBI U METOIMKE pacyeTa, KOTOpast OCHOBaHA HA CTATUYECKOM METOJE
OnpeneneHuss MOAYJsl YIPYroCTH, B KOTOPOM HEMOCPEACTBEHHO U3MEPSIIOT HANPSKEHHE U
nepopmarmu, a wMonmynu ynpyroctu  (MY) paccumThIBaFOT Kak K03 UIHMEHTHI
MPONOPLMOHAIBHOCTH.

KpaTtkoe onucanue uyeprexeit

CymHoCTh mpeiaraeMoro u300peTeHus MOSCHAETCS HIDKECIENYOINM ONHCAHUEM U

npuiara€MbIMU UJUIFOCTPALIUAMU, Ha KOTOPBIX MMOKA3aHO!



@ur. 1 — npeacrapieH npuMep OgHON U3 (HOPM, B KOTOPYIO OCYIIECTBIISIFOT 3aJTHBKY
pacTBOpa TBEPAOIO relisl AJsl 3JEKTPOAOB PErUCTpaLlii HEHMPO-CUTHAIOB Il MOCIEAYOLIEro
3aCTbIBAHUSL.

OcymecTBieHue H3o0peTeHust

TBepaplli renp Il 3JEKTPOJIOB PErUCTPALMM  HEHPO-CUTHAJIOB IMPOU3BOAST B
CIIeNyIoLeld MOCIeNA0BATENbHOCTH JTAaloOB ¢ OOecredYeHHeM 3alaHHBIX [apaMeTpoB
npousBoxacTBa. Ha mepBoM 3Tame nepeMenInBalOT CMeCH KOMIIOHEHTOB ¢ 0Opa3oBaHHEM
pactBopa. JlJi1 3TOro B PeakTOp BBICBHINAIOT HABECKY XJIOPUAA KalbLMs, a TaK)Ke BJIMBAIOT
OUYHUIIEHHYI0 BOAy C riuuepuHoM. (CMeleHHe NPOM3BOASAT B XHUMHUYECKOM CTEKJISTHHOM
peakTope ¢ pyOamkoii, momenb peakropa VGDR 20L. OxnaxkaeHue TEIUIOHOCHTENSI B
pybamike peakTopa OCYLIECTBISIETCS NPU TMOMOINM IHPKYJSLUOHHOTO TepMOCTaTa-
oxjaaurens cepuu DLK.

BxmrouaroT memranky Ha 80 - 100 o6/muH.

TIpu pacTBOPEHHH XJIOPU/Ia KaNbIUs CONSHON pacTBOp pasorpepaercs no 33 - 36°C.

Bxiro4aroT LIMPKyJISALIMOHHBIN TEPMOCTAT.

TemnepaTypy oxnaauTens B pyObanike BbicTaBsOT Ha 9°C.

BxmoyaroT OMPKYJSALUIO OXJAQAWTENs BHYTpU pydamku peakropa. OxiaxnaaroT
COJISIHOl pacTBOp B TeueHue 30 - 45 MUHYT 10 JoCTUsKeHHs TemnepaTypsl 10 - 13°C.

OpHaxko, [aHHBI BPEMEHHON IMapaMeTp CKOpee sBJISETCS YaCTHBIM Cly4aeMm
peanu3anuy, NOCKOJIbKY 3aBUCUT OT pabounX MapaMeTpOB 30HbBI B3aUMOAEHCTBUS peakTopa
CBOMCTB (IPOAYKTUBHOCTH) LUPKYJIILIUOHHOTO TEPMOCTATA.

Jlanee MOBBINAIOT CKOPOCTh Memaiku 10 250 0O/MMH, TOCKOJBKY yBETHYEHHE
CKOPOCTH MEIIAJIKH Mo3BoJisieT n3dexkars ocenanns KML] Ha nHe peakTopa u uepes A03aTop
MPOU3BOJAT NMOCTeNEeHHY0 3acbinky KMLI.

BaHo, uTOObI TeMmrepaTypa CMeCH B peakTope He NojHuMajiach Bbime 17°C,
MIOCKOJIbKY 3TO TaKK€ YBEJIMYMBAET OOpa30BaHHE KOHIJIOMEPALMH 30H CTYCTKOB TeJs C
MOBBILIEHHBIM KOOPAWHALMOHHBIM YHCJIOM, BCIEACTBHE BO3pacTarolleldl peakMOHHOM
CIIOCOOHOCTH KOMIIOHEHTOB PacTBOPa, OOYCIIOBJICHHOM MOBBIIIEHHEM TEMIIEPATY PbL.

[Ipy mpeBBIIEHHH 3TOrO 3HAYEHUS HEoOXOoAMMO mpekpatuTh 3ackinky KMII[ u
BBDKIATh BpeMs A0 cHukeHMsl TeMiiepatypsl. [Ipu stom nepemernusanne KML npoussozst B
tedeHue 15 - 20 MUHYT, Tak:ke HEOOXOIUMO CIIEAUTh, YTOOBI TEMITEPATypa MepeMeInBaeMOH
cmecu Obiia B mpenenax 13-14°C, sTo Hauwbonmee onTuMaibHas TemmepaTypa Juls
NOA/IEPKaHMs PEAKLIMOHHOW CIIOCOOHOCTH Ha ONTHUMAJIbHOM YPOBHE (IIOCTYMHUBIIAs B 00BEM
KOHIIEHTPALUsI PABHOMEPHO PACIPEeIeTCsl 0 00beMy peakTopa).

Jlanee Mony4eHHy0 *KUAKYIO0 CMECh TBEPAOrO refist pa3juBaroT Mo hopmam.
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Hebonpmmmyu nopumsiMi SKUAKYIO CMECh PasjMBAalOT MO CHJIMKOHOBBIM (popmam.
Kaxnas ¢opma Haxomurcs BHYTPH IUTACTHKOBOH ¢(opmbl. CMech BBUIMBAIOT CBEPXy Ha
dopMy U mIMaTeNeM CTapaTebHO PaCIPEAEISIIOT IO TIOBEPXHOCTH, 3AIOJHSAS BCE OTBEPCTHS.
XKenarenbHo mpu posnuee (HOPMY HEMHOTO IOTPSACHIBATH MAJI BBINYCKAHHS Iy3BIPHKOB
BO3AyXa U3 3aJIUBA€MOI CMECH.

3areM IJIOTHO 3aKPbIBAIOT KPBILIKY IUIACTHKOBOM €MKOCTH M OCTaBisAOT Ha 18 - 20
4acoB, 34 3TO BPEMsI CMECh MTOJIHOCTBIO 3aCThIBAET.

[Tocne yero moJy4eHHbIe 3aJaHHOM (POPMBI 3aTOTOBKH ISl SJIEKTPOIOB PETUCTPALIIH
HEMPO-CUTHAJIOB M3 TBEPIOTO T'elisl BRBIHUMAIOT U3 ()OPM H YIaKOBBIBAIOT.

Takum oOpasoMm, 3asBisiemass Tpynma wu300peTeHnil obecneunBaeT CO3aHUE
KOMITO3ULIMHM TBEPAOIO TeJisl Ui SJIEKTPOIOB PETHCTPALUN HEHPO-CUTHAJIOB, CIIOCOOHOTO B
NpoIecce U3rOTOBIICHUS IPHHUMATH Pa3Hble (POPMBI ¢ BO3MOKHOCTBIO MX COXPAHEHUS MOCTIe
3aTBEpAEBAaHUsA, HUMELEro Moayab ynpyroctu po 200 klla u  oaHOBpeMeHHO
o0ecrieunBaroero CTaOWJIBHBI UMMENAHC B TEYEHHE TNPOJOJUKUTENBHOTO BPEMEHH, C
KadecTBOM curHana 31" makcuManbHO npuOIKeHo Kk D3I Ha )KUAKOM refe, ynoOCTBO ero
UCIIOJIb30BaHMs CBSI3aHHOTO C TE€M, YTO BOJIOCHI NMAIL[MEHTa B XOJ€ NPOBEAECHMs MPOLEAYPbI
peructpauuu I OCTarOTCSl YUCTBIMU U JIETKOCTBIO MPU OYUCTKE 3JIEKTPOZOB U LIJIEMOB,

CHUKCHUEM BPEMCHU U YCI/I.]'II/II\/'I Ha OYHUCTKY, YBCJIIMYCHUA JOJITOBEYHOCTHU SJICKTPOAOB.



®dopmya n3obpeTeHus
1. Teepmeri rTeme IS JJNEKTPOAOB  PETHUCTPALlMd  HEWPO-CHTHAJIOB,  COAEpIKAIlUi  HATPUH
KapOOKCUMETHIILIEIUTIONO3Y, XJIOPUA KaJbIMsl, TIULEPUH, BOAY, OT/JHYAKIIMHIACH TEM, UYTO YKAa3aHHBIE

KOMITOHCHTHEI UCIIOJIB3YOT B COOTHOIICHUH, MAacCC. %:

Harpuii kapOokcumermiemioaoza 11,0 - 27,0

Xsopua KajabLus 2-BOAHBINA 20,0- 40,0
T'maiepun 0,1-5,0
Bona ounmennas OCTaJIBHOE

2. Croco6 mpou3BOACTBA TBEPAOTO TIeJid A JJEKTPOAOB PErHCTPAlid HEHPO-CUTHAJIOB BKIJTIOUYAOIIUI
CMEIINBAaHUE XJIOPHUAA KaJbIHS U BOIBLI ¢ TIHLEPUHOM, OXJIAXIEHUE MOJydeHHOro pacteopa a0 10 — 13°C,
nocTeneHHoe Ao0aBjieHHe HATpus KapOOKCHMETHIILIEIUTIONO3bI, TOCIeAyoee pasjHBaHUE [IOJYyYEeHHOTO
pacTBopa 1o (opMam Jjis 3aCThIBaHMS, BEBIHUMAHHE MOy YUeHHOTO TBEPAOTO Test u3 Gopm.

3. Cocob no 1. 2, OTIMYAOIIHICS TEM, YTO OCTABJISIIOT (JOPMBI C pACTBOPOM TBEPIOTO IeJis ISl 3aCThIBAHUS HA
18-20 u.

4. Cnoco6 o 1. 2, OTANYaroIuUiics TeM, YTO JOOABISIIOT HATPUH KapOOKCHMETIIILEIUTION03a K OXJIAXKIACHHOMY
pacTBOpy ¢ oOecredeHrneM MOTPSAXUBAHHS HOPM.

5. Crioco 1o 1. 2, OTINYAIOLINICS TeM, YTO J0OaBJIeHNe HATPHS KapOOKCUMETHIILIEIUTIONO3bI K OXJIaXK/ICHHOMY
PacTBOPY OCYIIECTBJISIOT MPU KOHTPOJIE TEMIIEPATYPhI PACTBOPA U He JIOMY CKAIOT ee MoBkIieHue Boiie 17°C.



Teepablii resib AJis1 3JIEKTPOA0B PerucTPaALH HeliPO-CHTHAJIOB H CI0CO0 NMPOM3BOACTBA
TBEPAOro reJisi AJsi 3J1eKTPOA0OB PerucTPALMHU HEHPO-CUTHAJIOB
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