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MOCKBA

YTBepauTh MNpuUiaraéMbleé U3MEHEHUS, KOTOPbIE€ BHOCSITCS B MEPEUYCHB
BHUJIOB TEXHOJIOTUW, MPU3HABAEMBIX COBPEMEHHBIMU TEXHOJIOTHSIMU B LEJAX
3aKJTFOYCHUS] CIEIUATbHBIX WHBECTHUIIMOHHBIX KOHTPAKTOB, YTBEPKICHHBIN
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Ne 3143-p (Cobpanme 3akoHomaTenbcTBa Poccuiickoit @eneparnmu, 2020, Ne 50,
ct. 8251; 2021, Ne 50, ct. 8623; 2022, Ne 8, ct. 1233; Ne 26, ct1. 4515; Ne 51,
cT. 9275).
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B HEJIAX 3AKITIOYCHHUA CITCNUAJBHBIX HHBECTUIIHOHHBIX KOHTPAKTOB

N3IMEHEHMUA,

KOTOPbIC BHOCATCHA B IEPEICHbL BU10B TeXHOHOFHﬁ, NMPU3HABAECMbIX COBPEMCHHBIMH TCXHOJIOTHAMUA

YTBEPXJIEHBI

pacnopsixkenueM IIpaBuTenbcTBa

Poccuiickon ®@enepanuu

oT 9 Hos0ps 2023 1. Ne 3133-p

. HaumenoBauwue rpadsr "CBeneHus o IMOTEHIIN BUTHUSA COBPEMEHHON TEXHOJIOTUHN'" U3JIOKUTH B CIECAVIOMIEH PEIAKIIAM:
1. HaumenoBauue rpa "CBene 0 I0TEe aje pas COBPEMEHHOI TEXHOJIOTUH' U3JI0K CIENVIOIIEN peaaK

"CBeneHust 00 YKOJIOTHIHOCTH, O pecypcodrhHEKTUBHOCTH U 00 3HEProdPGEeKTHBHOCTH COBPEMEHHON TEXHOJIOTHH,
0 MOTEHLINAJIE PAa3BUTHSI COBPEMEHHOW TEXHOJIOTUH'".

2. Iocse mo3ummu 22 TOMOIHUATE MO3UITUEH 2° CIIEAYIONIETO COMEPIKAHUS:

Texuromorus
MIPOU3BOJICTBA
BBICOKOKAYECT-
BEHHOM CTaIn

C HHU3KHM
YTIEpOTHBIM
CIIEJIOM st
HU3TOTOBJICHUS
MOJMMEPHOTO,
OIMHKOBAHHOTO,
XOJIOHOKA-
TaHOTO TIPOKATa,

TOJIUMEPHBIH,
OIIMHKOBAHHLIMN,
XOJIOQHOKATaHBIN
TIPOKAT;

TPYOBI

U THYTBIEC TpOdHITH;
TpyOBI OOIBIIIOTO
JaMeTpa;
ropsiueKaTaHbli

U TPABJIEHBIN MTpOKaT

24.10;
24.20

TEXHOJIOTHIECKOE PEIICHHE BKITIOUAET
B ceOs:

TIPOM3BOJICTBO KENE30PYTHBIX OKATHIIIEH
C coiepykaHMeM keJe3a Ooree

60 TIpOIIeHTOB;

ncnoib3oBaHne Oonee 80 MPOIEHTOB
OKATBINIEH B IOMEHHOH IITUXTE

C COKpaleHHEeM pacxoja arjioMepara;
COKpaIIeHUE Pacxo/ia TBEPAOTO TOILUINBA
Ha JJOMEHHYIO TIIaBKY;

YBEIIMYEHUE TIPON3BOUTEIIEHOCTH
JIOMEHHBIX Tedei, 00yCIOBICHHOE

1 mrons
2046 .

HET

HeOoOs3aTeNbHO,
TaK Kak o0beM
1paB B JAHHOM
ciydJae

Ha TEXHOJIOTHIO
TaKOB, YTO

HE HeCeT HUKaKHhX
OTpaHUYEHUN

Ha BO3MOKHOCTD
COBEPILIEHCTBO-
BaHUS TaKOU

JEHCTBYIOIINE METAILTYPTHIECKUe 2",
IIPOU3BOACTBA OKa3bIBAIOT BIIMSHUE
Ha OKPY’KaroLIyIo0 Cpely M Ka4yeCTBO
aTMoc(epHOTro BO3AyXa.

CHmKeHne Harpy3Ku

Ha aTMoc(epHBI BO3yX

U cOOIIO/ICHNEe HOPMATHBOB KayecTBa
aTMOC(EPHOTo BO3yXa SBISIOTCS
OJJHUMH M3 KITIOYEBBIX NIPUYUH
BHEJPEHUS JaHHOW TEXHOJIOTHH.

B pamkax BHeApEHHs TEXHOJIOTUH
BO3MOXXHO CHI)KEHUE COBOKYITHOTO



281

TpyO M THYTBIX
npoduinel, Tpyo
607B1I0TO
JMaMeTpa,
rOpsTYeKaTaHOTo
U TPaBJICHOTO
npokara

3. Ilocne no3unuu 28 IOMOJHUTH MO3UIHeH 28! crieayromero coaepykaHus:

TexHomorus
MIPOU3BOJICTBA
IaPOBBIX
CErMEHTHBIX

OIOPHBIX YacTen

Ha OCHOBC
IMOJIMMEPHBIX

LIapOBBIE
CErMEHTHBIC
OIOPHBIE YaCTH

Ha OCHOBE
MOJIMMEPHBIX
AHTU(PPUKITHOHHBIX
MaTepuaoB

25.11.2

2

MOBBILIEHUEM MaCCOBOM JIOJIH JKene3a

B METAJUIOLIHXTE;

CHIDKEHHE yIeNbHBIX BBIOpocoB CO,

Ha TPOM3BOCTBO cTau Ha 10 MpOIeHTOB
0T ()aKTHYECKOTO YPOBHSI,;

YBEJIMYECHUE PAcX0/ia MPUPOIHOTO ra3a

U CHIDKEHHUE Pacxo/ia TBEPJOro TOILUINBa
Ha JIOMEHHYIO TLIaBKY

XapaKTePUCTUYECKOEe 3HAYCHUE IPOYHOCTH

HOJIMMEPHOT0 aHTU(PPUKIIHOHHOTO
MaTepuasa npy ckatuu (00yCIOBIEHHOE
MOJI3YYeCThIO MaTepHaa):

1o 170 MIla npu MakcUMaJIbHOMN
teMmmeparype + 35 rpagycoB Lenbcus;
130 MIIa npu Temmieparype

+ 48 rpagycos Lenbcus;

TEXHOJIOTHH.
OrpaHudeHuid
Ha CO37aHue
pe3yIbTaToB
HUHTEJUICKTY-
aJbHOU
JESTETBHOCTH
U TIOJTy4eHHe
MaTEHTOB
(cBUAETENHCTB)
HET

HEIIPUMCHUMO

o0beMa BRIOPOCOB 3arps3HSIOIINX
BEIIECTB JI0 35 MPOIIEHTOB,

a TaK)Ke CHIYKEHHE BRIOPOCOB OMACHBIX
(IPUOPUTETHBIX) 3aTPSAZHAIOIIUX
BEIIECTB 110 22,9 TpoIleHTA.
Peanunzaiius TEXHOJIOTUH TTO3BOJUT:
00eCTeYnTh CTPOTHE CTaHIAPTHI
JIEUCTBYIOIIETO POCCUMCKOTO
3aKOHOJIATEIIbCTBA;

00ecTeuynTh COOTBETCTBUE
HAMTYYIIUM JOCTYITHBIM TEXHOJIOTHIM
U MHPOBBIM ITPAKTHUKAM.

IIepexon Ha HOBYIO TEXHOJIOTHIECKYIO
[ETI0YKY IIO3BOJIUT:

CHHU3UTH MOTpeOIIeHHE arjioMepara

3a CYET YBEIMYCHHUS JONU OKATHIIIECH

B JOMEHHOH IIIHUXTE;

YMEHBIINTh HETaTUBHOE BIIMSHUE

Ha OKPY’KAOLLYIO CPEIy;

IIPH YBETHYEHUH PACX0Aa IPUPOIHOTO
rasa CHU3UTh Pacxol TBEPIOTO
TOILIMBA HA JIOMEHHYIO IIIaBKY.
Peanuzarius MeponpusaTHs TO3BOIUT
JOCTUYb CHWKEHHUS yICIBHBIX
BBIOpOCcOB CO, Ha MPOU3BOICTBO
ctau Ha 10 MpoIeHTOB

MIPUMEHEHNE TEXHOJIOTHH YBETHYUT
CPOKH 3KCIITyaTallud MOCTOBBIX
COOPY>KEHHI, CHU3HUT PECypCOEMKOCTh
CTPOUTENHCTBA HOBBIX MOCTOBBIX
COOpPYKEHUMN, CHUZUT
9KCIUTyaTaIlHOHHBIE 3aTPaThI

Ha co/iep’KaHHe MOCTOBBIX
COOpYXKEHUHN

"



aHTH()PHUKITH- 80 MIla mpu Temmeparype

OHHBIX + 70 rpaxycos Llenabcus.

MaTepualioB JJIst I"apanTHpOBaHHbIC 3HAYCHUS
MOCTOBBIX K03 duIeHTa TPEHHUS:

COOpYKEHU I MUHUMaNBHBIA 0,06 IPU KOHTAKTHOM

nmasnenun 5 Mlla;
MakcuMaabHbIH 0,02
Mpu KOHTaKTHOM JaBieHnu 60 Mlla

4. ITocne mo3urmu 58'° momonauTts mo3uimsamu 5816 - 5819 ciaemyromiero cogepxaHus:

"5816, TexHosorus HaHOTIOPOBBIT 26.51.53  TpeboBaHUS K TEXHOJIOTHH: 31 nexabpst nma HEMIPUMEHUMO TEXHOJIOTUU CEKBEHUPOBAHUS
HaHOTIOPOBOT'O CEKBEHATOP (hopMupOBaHEe MAaTPUIIB YYBCTBUTENBHBIX 2035 T. TPETHETO MOKOJICHHSI 3HAUUTEITHHO
CEeKBEHUPOBAHHUS AIIEMEHTOB MeToAaMu (hoToauTorpaduu; CHIDKAIOT KOJIMYECTBO Oepaluii

(hopMupoBaHe HAHOTIOP MPH TTOMOIIH npobomoarorosku JJHK
BCTpaMBaHUs TPAaHCMEMOpaHHOTO Oelka nepesi CEeKBEeHHPOBaHHEM,

B JIMIIUHYIO MEeMOpaHy; YTO BEJET K CHIDKEHUIO
WHTETPALUsl MATPHUILIBI 1yBCTBUTEIBHBIX MOTPeOIICHUS 0THOPa30BOit
3JIEMEHTOB C MEPBUYHON 00pabOTKOM MIJIACTHKOBOM J1a00paTOPHOM
CUTHAJIOB Ha YpOBHE '"crucTeMa B Kopiryce" MOCYJIBI U OMOXMUMHUYECKUX
B mporniecce 3D-cOopku; peareHToB

obecreyeHne JeTEKIUU U U(PPpOBOiA
00pabOoTKK CHrHAJIa Ha YPOBHE
MUKOAMIIEp TOKOB;

obecrieueHne MpsiMOro CEKBEeHUPOBaHHS
0€3 UCTIOIB30BaHUS aMIUTH(DUKAITIH
JIHK-06pas3ios.

TpebGoBaHUS K CEKBEHATOPY:
NOPTaTHBHOCTD;

TOYHOCTh CEKBEHHPOBAHHMS

He MeHee 95 MPOLIEHTOB;

cpennuit oobem npouteHus JJHK

C OIHOTO 3amycka - He MeHee 10 I'0



5817,

5818,

TexHomorus
aHam3a
XUMHYECKOTO
cocTaBa 00BEKTOB
ONTUYCCKUMHU
METOJaMHU

TexHomorus
OTIpe/IeIICHUS
napameTpoB
OHOJIOTHYECKUX
KUJIKOCTEH
YyeoBeKa

MyTeM aHajIn3a
nndpossix RGB-
KOJIOB, TTOJTY-

cucTeMa JlazepHou
OMOMETUITMHCKOM
JTUarHOCTHKH
METOJIOM THOTHO-
J1a3epHOU
CIEKTPOMETPUHU
(ciexTpockomnus
MOJIEKYJI-
OroMapKepoB)

aHanuzarop UBJ|
(MMMYHOXEMHUITIO-
MUHECIEHTHBIN
aHAJIMU3aTOP) AJIS
aBTOMAaTHYECKOTO
CUHTBIBaHUSA

u 06paboTKH
JlaHHBIX L[IBETOBOM
uHpopmanmu

26.51.53.110 texHuueckue TpeOOBAHUS:

26.51.53.141

HEMHBA3UBHOCTDH U 0€3011aCHOCTh
IpoIelyp TECTUPOBAHUS, a TAKKE
BBICOKAsi CKOPOCTh 00PabOTKH;
BO3MOYKHOCTbH BBISIBIECHUS 3a00JIeBaHIH
Ha paHHEeW CcTaJuu.

MHorokaHaabHbIN Tra30aHAIU3ATOP

IO OTIPENIENIEHUIO COCTAaBa BBIBIXaEMOTO
BO31yXa (IMOMHBIN JTa3epHBIN
CIIEKTPOMETP) JOJDKEH 00ecIiedYnBaTh
HU3MEepeHHe KOMIOHEHTOB MOJIEKYI

B BBIIBIXa€MOM BO3IyXe

C IIETIBIO BBIABJICHUSA (PYHKLIHMOHATBHBIX
paccTpOMCTB IPU pa3IMUHbIX
3200JIeBaHUAX OPTaHOB IMHIICBAPCHHUA,
KapAUOPECTIPATOPHON CHCTEMBI,

IpU HApYUICHUH a30TOBBLACTIUTEIBHOM
(hyHKIMY TOYEK U APYTHX BHYTPEHHHUX
OpraHoB

TEXHOJIOTHUSI JOJDKHA 00eCIIeYNBAaTh:
ABTOMATHYECKOE HUCCIIeIOBaHIE MOYU
yenoBeka 1o 11 mapamerpam;
ABTOMATHYECKOE UCCIIEIOBAaHHE
OHONIOrMYECKUX JKUAKOCTEH YenoBeKka
10 3a/IaHHBIM TTapaMETPaM;
NPOBEJICHUE KOJIMYECTBA UCCIIeIOBaHUIA
B yac - He MeHee 500;

S5uroHa  5a
2030 .

31 nexabpst nma
2050 .

00s13aTeIBHO

HEIIPUMECHHUMO

ONTHUMHU3AIMS TEXHUIECKUX
XapaKTePUCTUK HU3IENUS C LENbI0
peanu3aniy MHOTOKaHAIbHOCTH,
HMHTETPAIUs B IITaTHBIE CUCTEMBI
OINOBEUIEHUS U aBApUUHOTO
MIEPEKPBITHS Ta30BBIX MarucTpaiei.
Hurterpauus B cucTeMsl
obecrieueHHs MPOIMYCKHOTO PEeKUMa
OTBETCTBEHHBIX IPEANPHUATHH,
UHTETPALUs B CITyKeOHBII
aBTOTPAHCIOPT.

B mpoaykiun nenoip3yoTes
COBPEMEHHBIE ANTOPUTMBI
00paboTKK HHPOPMAIUH,
MTO3BOJIAIOIINE TPOU3BOANUTH
CJI0’KHBIE BEIYUCITUTEIbHBIE
OTIepalyy C HCIOIH30BAHUEM
pecypcodPpexTuBHOM

u 3Heprod3hHeKTuBHOU
anmaparypsl, o0ecreuynBarome
peleHre MOCTaBICHHBIX 3aa4

¢ TpeOyeMoi 4acTOTON BhIIaYn
pe3yIbTaToB.

[Ipu mpou3BOICTBE U MPUMEHEHUHI
MIPOAYKIIUH HE OKa3bIBAeTCs
HETaTUBHOTO BO3/EHCTBUA

Ha OKPYXAaOIIyI0 Cpery

C TIOMOIIBIO TPUMEHEHHSI JAaHHOK
TEXHOJIOTUH BO3MOYKHO CO3/IaHHE
HMMYHOXEMITIOMUHECIIEHTHBIX
AHAJIM3aTOPOB C PA3IUUHON
MIPOU3BOIUTEIHEHOCTHIO

U Pa3JIM4YHOrO Ha3HAYEHHUS.
3asiBIeHHAs TEXHOJIOTHA

HE OKa3bIBaeT HETaTUBHOTO
BO3/ICICTBUA Ha OKPYKAIOLIYHO



581,

591,

YCHHBIX ITI0CJIC

C pCarcHTHbLIX 30H

BO3MOXHOCTB IOAKIFOYCHUA

00paboTku OMOXMMHUYECKUX K IIEPCOHAJILHOMY KOMIBIOTEPY
BHIeON300pa- TECT-TI0JIOCOK 1 J1abopaTOPHBIM WH(GOPMAIIHOHHBIM
KeHUs peareHT-  "bruoc-ABTO" UM cUCTEMaM
HBIX 30H 9KBHBAJIEHTA
TECTOBBIX
MIOJIOCOK
C TIOMOUIBI0
[13C-maTpurie
(tipudop
C 3aps10BOM
CBS3BI0)
TexHomorust TTOJTHOT€HOMHBIN 26.51.53.190 06BeM reHeTHYeCKUX JaHHbBIX, SutoHA Ja HEMIPUMEHUMO
MacCcOBOTO cexBenarop JIHK MOJTy9aeMbIii 32 OJIFH 3aIyCK, - 2040 r.
napajiebHOTO B KOMITJIEKTE oT 40 1o 100 Mipa. HYKJICOTHIOB
CEKBCHHpOBaHMS ¢ Habopamu B 3aBUCHUMOCTH OT STYCHKH;
HYKJIEHHOBBIX peareHToB, KOJIMYECTBO MTPOUTEHHUH -
KHUCIIOT pacXoaHBIMU He MeHee 400 MITH.;
MaTepHallaMH JUIs BO3MOKHOCTH ITAaPHOKOHIIEBOTO
MaccoBOTO npouTeHust - 2 X 150 HyKJIeoTHI0B;
MapajuIeNbHOTO Ka4ecTBO CEKBEHUPOBAHUSA -
CEKBEHHUPOBAHMS He MeHee 70 mpouenToB ¢ Q30;
1 TIPOTPaMMHBIM BpeMs CEKBEHHPOBAHUA -
obecrieueHrEM He MeHee 30 gacoB
5. TTocne mo3unuu 59 AOMOJHUTE MO3UIMAME 59! 11 592 crenyrolnero comepKaHus:
Texnonorus BBICOKOYYBCT- 26.51.66.123 cBolicTBa NIPOMBIIUIEHHON NPOIYKLIUU: 3uoHA Ja HEIIPUMEHUMO
U3MEepeHus BUTEJIbHBIN JIAANa30H U3MEPSAEMbIX MarHUTHBIX 2030 r.
crabbIx peructparop noneit - 101 - 1011 pyr-nambepr;
MarHUTHBIX MarHUTHOTO IOJIS yacTOTHBIM auamna3on 101 - 106 I'm;
mosieit OHMOIOTHYECKHUX 9HEPronoTpedIcHue -
OHOJIOTHYECKUX  OOBEKTOB He 6ojee 1,5 Bt

cpeny, UMEeT BBICOKYIO
pecypcod3pPeKTUBHOCTD

TEXHOJIOTHUS CIIOCOOCTBYET
CHIDKCHHUIO HETATUBHOTO
BO3/EICTBUA HAa OKPYKaIOLIYIO
cpeny, pecypcodppeKTHBHOCTU
1 3Hepro3(hHeKTHUBHOCTH,

TaK KaK CyHIECTBEHHO TOBBIIIACT
MPOU3BOIUTEIBHOCTD
HCCIIeIOBAHUH 10 aKTYaIbHBIM
BOIPOCaM IIEPCOHATN3UPOBAHHOM
MEIUIMHBI (IMarHOCTHKA,
OHKOJIIOTHSI, PETIPOAYKIIHS),
9KOJIOTHH, CEIHLCKOTO X0351CTBA,
OMOJIOTHYECKO# 6e30MacHOCTH

1 TIEJIOT0 psja IPYTUX
HccleOBaHUM

KOHCTPYKIIHS PErHCTPaTopa ciadbix
MAarHUTHBIX ITOJICH SIBIAETCS
BBICOKOYYBCTBUTEIIbHBIM 3JIEMEHTOM,
OTHOCSIIMMCA K "TEIIBIM" JaTYuKaM,
TO €CTh YCTPOUCTBAM, Pa0OTAOIIUM
[IPU TEMIIEPAType OKPY KaroLeit

1"
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00BEKTOB TIPH
KOMHaTHOU
TeMmIeparype

TexHonorus
KOHTPOJIS

U aHaJIHN3a
apaMeTpoB
cKopocTei
HCTECYCHHUS

ra3oB U3 COIeIN
CII0YKHOH (HOPMBI

ABTOMAaTH3UPOBAH-
Hasl yCTaHOBKa
JUCTAaHIIOHHOTO
KOHTPOJIS
HCTEYCHHUS Ta30B

13 MUKPOOTBEPCTUM
CIIOKHOM (HOPMBI

26.51.66.190

TeMIIEpaTypa OKPY>Karolleil cpebl:

ot munyc 40 rpaxycos Ieabcus

1o mtoc 50 rpagycoB llenbens;

He TpeOyeTcs OXJIaKIeHUs pabouero Tena
JI0 KPUOTEHHBIX TEMIIEPATYpP;

rabaputsl - He 6o7ee 30 x 35 x 80 mMm;
Macca - He 6oisee 80 T

KaHaJIOB U3MEPEHUsI KOMIIOHEHTOB
BEKTOpa CKOPOCTH - 3;

JIMaIa30H U3MEPSEMbIX CKOPOCTEH -

0,5 - 100 m/c;

JINaIIa30HbI IPOCTPAHCTBEHHOTO
paspeleHus npu GOKYCHOM PacCTOSHHU
(BapuanTtsi) - 0,2/550 Mmm, 0,05/200 mm,
0,03/150 mmM;

TOYHOCTh U3MEPEHHS KOMIIOHEHTOB
BekTopa ckopoctH + 0,25 m/c;

BpeMsi I3MEpeHHs B OHOU Touke - 1 ¢;
TeHEepaTop He 3arps3HSIOIIETo JeTallb
a’po30JIs - B COCTaBE YCTAHOBKU;
3arpyska, BBITPY3Ka

U MO3ULIUOHUPOBAHKE IETAIH

JUISL ©3MEPEHHH - aBTOMATHYECKOE;
KOHTPOJIb MOJIOKEHUSI JIeTalIN

U KOHTPOJIUPYEMOTO OTBEPCTHSI -
aBTOMATHYCCKU;

3aIUCh MTPOTOKOJIA U3BMEPEHU I

6 Mas
2030T.

HET

HCIIPUMCHUMO

CpeJBbL.
UyBCTBUTEIBHOCTh U3MEPUTEIIS

Ha 4acTOTax JeyibTa-, FaMMa-pUTMOB
HaXOJMTCS Ha YPOBHE, CPABHUMOM

C KPHOTCHHBIMU JIaTYMKAMHU, &
HPOCTOTa KOHCTPYKLIUH 00eCIIeunBaeT
HU3KYI0 CTOMMOCTh KaK OTAEIbHBIX
PErucTpaTopoB, TAK U CUCTEM,
COZIepIKAIMX HECKOIBKO
perucTpaTopoB, HEOOXOAUMBIX JUIS
obecreyeHus TpeObyeMOoro pa3penieHus

B TIPOJYKITHH MCTIOJIB3YHOTCSI 1"
COBPEMEHHbIE MaTePHAaJIbI

U TEXHOJIOTUH, HallPpaBJICHHbIC

Ha NMPOU3BOJICTBO WU3/AEIIUN

C UCIOJIb30BAHUEM HAWITYUIIUX
TEXHOJIOTHil.

B npoaykiuu Ucronb3yoTes
COBPEMEHHBIE aJITOPUTMBI 00PaOOTKH
uH(pOpPMAaIIH, TIO3BOJISIONTIE
HPOU3BOIUTD CIIOKHBIE
BBIYHCIIUTEIbHBIC OIIePaLUU

C HUCIIOJIb30BaHUEM
pecypcoddeKTUBHOM

1 3HeprodhGHeKTHBHOH anmapaTypel,
obecreunBaroIye pemeHne
NIOCTaBJICHHBIX 3aJ1a4 ¢ TpeOyeMoi
YaCTOTOH BBIJIAUU PE3YJIbTATOB.

[Tpu npou3BoOJCTBE U IPUMEHEHUH
HPOJYKIUH HE OKa3bIBACTCS
HETraTHBHOTO BO3/ICHCTBUS

Ha OKPYIKAIILIYIO Cpey



"61'.

6. ITocie mo3unuu 61 TOMOJHUTE MO3uUIHeH 61! cremyrolero coaepykaHus:

Texnomorus
MIPOU3BOJICTBA
CYBEPEHHBIX
BETpPOIHEPTE-
THYECKUX
YCTaHOBOK
OobIIoMH
MOITHOCTH

BETPOdHEP-
reTUYECKHe
YCTaHOBKH,

B TOM 4YHCIIe
H3rOTOBJICHHE
WU
UCIIOJIb30BaHHE
CIIE/TYFOLIIX
OCHOBHBIX
KITFOUEBBIX
KOMIIOHEHTOB:
TOHJIOJIBI
BETPOdHEP-
TeTUYECKHUX
YCTaHOBOK;
JIONACTH
BETPOdHEP-
TeTUYECKHUX
YCTaHOBOK;
CTYIMHULBI
BETPOdHEP-
TeTUYECKHUX
YCTaHOBOK;
TeHEPaTOPBI
BETPOdHEP-
TeTUYECKHUX
YCTaHOBOK;
ABTOMATHU3H-
pOBaHHBIE

U aBTOMAaTH-
YEeCKUE CUCTEMBI
yIpaBJIeHUS
obopynoBa-
HUEM

26.51.70.190;
26.51.43.120;
27.11.2;
27.11.61.120;
28.11.24;
28.11.3

€MHUYHAs MOIIHOCTh
BETPOIHEPreTUIECKON YCTAaHOBKH JIOJKHA
ObITh HE MeHee 4,5 MBT B niepBble 3 roja
CO JHA 3aKITIOYEHUS CTICIHATEHOTO
UHBECTUIIIOHHOTO KOHTPAKTa M HE MEHEe

5 MBT - He mo3aHee ueM depes 3 roja.
Crenyromue KIIF0YeBbIe KOMIUIEKTYIOINE
BETPOIHEPTeTUYECKUX YCTAHOBOK JOJIKHBI
OBITH IPOU3BECHBI HA TEPPUTOPUU
Poccuiickoit ®enepannn

(He mo3mHEe ueM uepes 3 roaa

CO JHA 3aKITIOYEHUS CTICIHATEHOTO
UHBECTUIIIOHHOTO KOHTPAKTA):

TeHePaToOpPhl BETPOIHEPTETHYECKIX
YCTaHOBOK;

TOHZOJBI BETPOIHEPTETHUECKUX YCTAaHOBOK;
JIOTIACTH BETPOIHEPTeTUIECKUX YCTAHOBOK;
CTYIIHIIBI BETPOIHEPTETHUECKUX YCTaHOBOK;
OalIHN BETPOIHEPTETUIECKUX YCTAHOBOK;
ABTOMATH3MPOBAHHAS U ABTOMATHYECKas
cUcTeMa yIpaBJeHUs 000pYyIOBaHHEM
BETPOIHEPTreTUIECKON YCTAaHOBKH.

He MeHee 3 Ki1I0OUEBBIX YKa3aHHBIX
KOMITOHEHTOB 005I3aTENbHO JIOJDKHBI OBITh
OCBOCHBI HHBECTOPOM CaMOCTOSITEIHHO
(kpoMe OarlieH BETPOIHEPTETHUECKUX
YCTaHOBOK).

B nensx obecniedueHus CyBepeHHOCTH
BETPOIHEPTEeTUYECKUX YCTAHOBOK
COBpPEMEHHAs TEXHOJIOTHUS pealn3yeTcs Ipu
HAJIMYMH IIPaB Ha KOHCTPYKTOPCKYIO

U TEXHUYECKYIO JOKYMEHTAIIHIO

B 00BbEMeE, TOCTATOYHOM [T IPOU3BOJICTBA,
MOJICPHHU3AINH U PA3BUTHL

1 stHBapS
2050 .

Ja

00s13aTeNBHO IS
CHHMYKEHUSI PHCKOB
yxo/a obaaares
JOKyMEHTaI[1H
MIPOU3BOIUMOMN
HPOIYKLUH

MIPUMEHEHHUE BETPOIHEPTETUUECKHUX 2",
YCTAaHOBOK OOJIBILION MOIITHOCTH

MO3BOJIUT TOBBICUTH 3P PEKTUBHOCTH
UCIIOJIb30BaHHUsI 3€MEJIBHBIX PECYPCOB,
CHHM3UTh MaTE€PUAIOEMKOCTh
o6opynoBaHus



"622.

7. Iocne nmo3unuu 62! TOMOIHUTH MO3ULIUIMU 622 - 628 creayIomero coaepKaHus:

Texuomorus
MIPOU3BOJICTBA
MEJIUIIMHCKUX
JIMHEHHBIX
yCKOpuUTEnen
3JEKTPOHOB

BETPOdHEP-
TeTUYECKHUX
YCTaHOBOK

anmaparsl,
OCHOBaHHbIC

Ha UCIONb30Ba-
HUH albda-,
Oera-

WITH TaMMa-
U3IIy4YCHUH,
TPUMEHSIEMBbIC
B MEAUIIMHCKUX
TETISIX, BKITFOYAsT
XHAPYPTHIO,

26.60.11.129

COOTBETCTBYIOLIEH MPOAYKITUH.

B cirydae ucnons3oBaHus IpaB

Ha OCHOBaHUH JIMIIEH3NOHHOTO COTMAIICHUS
CPOK JINIICH3MH HE TOJDKEH ObITh MEHEe
CpOKa JACHCTBUA CTIELIMAIIBHOTO
MHBECTUIIMOHHOT'O KOHTPAKTA.
JIM1eH3MOHHOE COTJIAIIeHUE, 3aKIII0YEHHOE
UHBECTOPOM, JI0JDKHO OCTaBaThCS B CHJIE
HEe3aBHUCHMO OT BBIXOJa B OyayIemM

W3 COCTaBa YYaCTHUKOB (aKIMOHEPOB)
MHBECTOPA TOTO WJIM WHOTO JIMIA, B TOM
YHCIIe HHOCTPAHHOTO yYaCTHUKA
(akmonepa), MpeI0CTaBUBIIIETO HHBECTOPY
IpaBa Ha UCTIOIH30BaHUE
COOTBETCTBYIOIIUX PE3YIbTAaTOB
UHTEJUIEKTYaJIbHOHN e TeIbHOCTH.

[Ipu mogade TOKyMEHTOB Ha KOHKYPC

(Ha IpaBO 3aKIIOYCHUS CHEIUATBHOTO
WHBECTUIIIOHHOTO KOHTPAKTa) HHBECTOPY
HEOOXO0AMMO TIPEJICTABUTH 3aKITFOUCHHBIN
WM TIPeABAPUTEIBHBIN JOTOBOP

B OTHOIICHUH OyIyIIero JUIEH3NOHHOTO
COTJIAIIEHUS

CBOWCTBA MPOTYKIIHU:

sHeprus (OTOHHOTO U3TYUCHUS

oT 6 10 18 MB;

HAJIMYHE MHOTOJICTICCTKOBOTO KOJTHIMATOpa
¢ ToymuHOM mnacTuH ot 0,5 1o 1 cM;
pabota B pexumMax nnydenus IMRT
(JTyueBas Tepanus B peKUME MOAYJISAIUU
MHTEHCUBHOCTH 00myueHus), IGRT
(JTyueBast Tepamnus Mo KOHTPOJIEM
uzoopaxkenuit), VIMAT (oObemHast
MOTYJISIIAS. HHTCHCUBHOCTH U3TYUYCHUA);

31 nexabps na
2032 .

HeoO0s3aTeNbHO, CHIDKEHHE DKCIUTyaTaIllMOHHBIX
Tak Kak B IIeJIAX pacxoJ10B, MOBBIMIEHHE H)PTOHOMUKHU
COBEPIICHCTBO- anmapaTa ¥ komdopTa namnueHra

BaHUs TCXHOJIOTUH BO BPEeMsI OOJIYJICHHUS
MOXET He OBITE

HEO00XOIUMOCTH

B CO3JaHHH

pe3yIbTaToOB

HHTEJUICKTY-

alTbHOM

JEeATENLHOCTH



623,

624,

TexHomorus
MIPOU3BOJICTBA
TepaneBTH-
YeCKOro
KOMILIEKCa

Ha Oaze
MIPOTOHHOT'O
JIMHAKa

Ha 230 MhB

TexHosorus
paHHel
JUarHOCTHKH,
TepamuH,
HHTpaoImepa-
LIMOHHOHI
HaBUTAIUH U
npoduIaKkTUKu
PEenUINBOB
3]I0Ka4YeCTBEH-
HBIX OITyXOJei

CTOMATOJIOTHIO,
BETEPHHAPHIO,
npouue

TeparneBTHYEC- 26.60.11.129
KHH KOMILJIEKC

Ha 0aze

MIPOTOHHOTO

JIMHAKa

Ha 230 M>B

nedebHo- 26.60.12.119
JUarHoCTHU4YeC-
KHUH anmnapaTHbIN
KOMIIIIEKC

Q711 paHHEH
JUarHOCTHUKH,
Teparum,
HHTpaoImepa-
LIUOHHOH
HaBUTAIIH

1 IPpOUITAKTUKA
PEIUINBOB
37I0KaY€CTBEH-
HBIX OITyXOJIEH

HAJINYKE PEXKUMa TOBBIIICHHOM
MOIITHOCTH JI03bI POTOHHOTO U3TyUCHHUS
JUTSL CTEPEOTAKCHUECKONW PATHOXUPYPTrUH
U paHoTeparuu;

CTOJI ITAIIMEHTA C 6 CTENEHIMU CBOOOIBI;

HaJIMYHUE TPEXMEPHOH CUCTEMBI H30/103HOTO

TUTAHUPOBAHUSA U CUCTEMBI KOHTPOJIS
U BepU(pHUKAINY TyIEeBOH Tepariu

SHEPTHUsl YCKOPEHHBIX IPOTOHOB,

WCTIONB3YEMBIX [UIA TePalHH, PEeryIupyeTcs

B nuanazone 70 - 230 MaB. O6nyuenune
3JI0Ka4eCTBEHHBIX 00pa30BaHUi
OCYIIECTBIISIETCS ITyYKOM IPOTOHOB.
dopmupoBaHre GOPMBI 30HBI OOTYICHUSI
OCYIIECTBIISIETCS C IOMOIIBIO BPAILICHUS
TaHTPH C IIOBOPOTHBIMH MarHUTaMH
BOKPYT IMallMeHTa ¥ CMEHHBIMU
KOJUIMMATOPaMH U (GUIBTPaMH

CBOMCTBA TEXHOJOTUU:
CIIEKTPaAIbHO-(QITyOpPECIICHTHBIN

1 BHI€O(ITyOpECIICHTHBIN aHaIH3
COCTOSIHUS HCCIEIyEMBIX TKaHEH

U OpraHoB, COAEPIKAIINX
(hoTOCEHCHOMITN3AaTOPEI.

JlazepHOe 00myueHNE OMyXO0NIH

C MOHUTOPUHIOM COCTOSIHHS 00Ty4aeMon
TKaHH 110 5 KITIOYEBBIM XapaKTePUCTUKAM
OITHOBPEMEHHO - KOHIICHTPaLUs
reMoryio0MHa B TKaHSX, CaTypauus
KHCJIOPO/IOM, TTOKa3aTeNb
CBETOpAcCesSHUS TKaHEeH, KOHIIEHTPAIHs
(hoToceHCHOUTM3ATOPA,

MOTJIOIIEHHAS 71032 U3ITy4IEHHUS.
JleueOHO-THarHOCTUYECKHIA anmapaTHbII
KOMIIJIEKC JUIsl paHHEH THarHOCTHKH,

31 nexabps na
2080 .

30 nexabps na
2032 .

Ha OCHOBE JJaHHOM

TCXHOJIOTHH

00s13aTEIBHO

00s13aTEIBHO

HUMECT MOTCHIIMAI MOJACPHU3AIINH,
COBCPUICHCTBOBAHUA U Pa3sBUTUA

TEXHUYECKHE PEIICHUS TO3BOJISIOT
3HAYUTEIHHO COKPATUTh CyMMapHOe
BpEMs ONIEPALMOHHOTO
BMEIIAaTEeNBCTBA, CHU3UTD PUCK
HOCJIEONEPAIMOHHBIX OCI0KHEHUI

U PEIMIUBOB, CHIKAsI KOJTMYECTBO
YeJIOBEKO-9acoB, TPEOYEMBIX

Ha 00CIy)XHBaHKE OHOTO MAIUEHTa,
Y TOBBIIIAs pecypcoddPeKTUBHOCTD.
[IpennoxeHHBIE TEXHUYECKHE
petieHust 00beUHSIOT B cebe
(GYHKIIMOHAT CTaHAAPTHBIX
XUPYPrUYECKUX YCTPOHCTB

U CUCTEM CIIEKTPOCKOIUYECKOM

U BH1€0(DITyOpECIICHTHON HaBUTAllNH,
YTO YMEHBIIAET BpeMs, Tpedyemoe
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TepaIuy, HHTPAOIIEPaIlMOHHON HABUTallUN
Y MIPO(UIAKTUKU PELIUANBOB
3JI0Ka4€CTBEHHBIX OMyXOJEeH COCTOUT

u3 4 Moaynei:

YCTaHOBKa JIa3epHasi 3JIeKTPOHHO-
CHeKTpanbHas 1y (pIyopecieHTHON
JUArHOCTHKHU U KOHTPOJIS
(hoToAMHAMHUYECKOH Tepaliu;
YCTPOMCTBO CBETOAMOHOE
BUICO(IIFOOPECIICHTHOE

JUTS IPOBEICHUS TUArHOCTUKU

U oTonuHaMuUUECKOil Tepanuy;
YCTaHOBKa Jla3epHast

JUist POTOAMHAMUYECKON TepaIuu;
YCTaHOBKa JIa3epHasi 3JIeKTPOHHO-
CHeKTpanbHas 1y (pIyopecieHTHON
JUArHOCTHKH C pa3perieHHeM

10 BPEMEHH.

TpebGoBaHUS K JTa3epHOM SIEKTPOHHO-
CIIEKTPAJIbHOW YCTaHOBKE

JUtsl GITyOpeCUeHTHON TUarHOCTHKH

1 KOHTPOIIA (POTOANHAMHYECKON Teparnuu
HOBOOOpAa30BaHUI OPTaHOB W TKaHEH:
Ha3HaueHHE: YCTPOHCTBO CITYKUT

JUTS OTHOBPEMEHHOTO ITPOBEACHUS
HETPEPHIBHOTO CIIEKTPOCKOIINYIECKOTO
KOHTPOJIs1 HOTOIMHAMIYECKOH Tepanuu
HOBOOOpAa30BaHUI OPTaHOB U TKaHEH.
OnTHyecKre XapakTepUCTUKN YCTaHOBKU
ONTUMAJIBHBI JIS €€ UCIIOJIb30BAHUS

npu GOTOIMHAMUYIECKOH Teparnun

C IPUMEHEHHUEM IIPEerapaToB

Anacenc, ®oroceHc, PagaxmopuH,
®oroautazun, ®otoaon, PoTorem,
®dotodpun (Photofrin), dortocan
(Photosan), JIlesynan (Levulan, 5-ALA),
®ockan (Foscan), Purlytin, NPe6, MACE,

Ha MPOBEJCHHE OIEPaITH

C UCIIOJIB30BaHUEM YKa3aHHOTO
UHCTPYMEHTAPHS [0 OTJAEIBHOCTH,

a TaKk)Ke MOBHIIIAET TOYHOCTh
XHPYPTUIECKOTO BO3EHCTBUA

U, KaK CJIEJICTBHE, YMEHBIIAET
BEPOSTHOCTD PELUANBA

U TIPOBEJICHUS] IOBTOPHOH OTEpaIiiy
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Xnopun E6, Verteporfin, Visudyne, Lu-tex,
Lutrin, Optrin, Antrin, ¢ IpyrumMu
OTEYECTBEHHBIMH U UMIIOPTHBIMHU
(hoToceHCHOMTN3aTOPaMH,

a TaKKe JUISI U3MEPEHUs COOCTBEHHOMN
(bmyopeciieHIIny OMOIOTMYECKUX TKaHEH;
COCTaB:

ONTOBOJIOKOHHOE YCTPONUCTBO

JUTS IPOBEICHUS CIIEKTPOCKOTUIECKUX
U3MEPEHUH;

HETPEPBIBHBIN J1a3epHbINA UCTOUHUK

JUTst BO3OY X IeHUs (hTyopecleHIInN
(hoToceHcHOMIN3aTOPA;
IIMPOKOIOJIOCHBIN HCTOYHHK CBETA IS
OTIpeNieIeHUs] KOHIIEHTpaIuy TeMOorIoornHa
B TKaHSIX, CaTypaluy KUCIOPOJIOM,
MOKa3aTessl CBeTOpaccesHus TKaHeH;
YHUBEPCAJIbHBIN CIIEKTPOMETP

JUTS PETHCTPALli U aHaJN3a
(bITyopeclieHTHOrO CUTHATIA;
MepCOHANBHBIA KOMIIBIOTEP

C IPOrpaMMHBIM 00€CIIeUeHUEM.
TexHMUeCKue XapaKTEPUCTHKH:
ONTUYECKHE XapaKTEPUCTUKU:
CIIEKTPAJIbHBIN JUaNa30H U3MEPEHUI -
300 - 1100 uM™;

JUIMHA BOJIHBI JIa3€pPHOTO UCTOYHHUKA -
405, 532, 633 uMm;

MOIITHOCTH U3JIYYECHHUS JIa3ePHOTO
HCTOYHMKA - HE MeHee 8 MBT;

JMaIa3oH peryaTupoBaHus BpeMEHI
n3mepenus - 0,1 - 100 c;

JMara3oH UIHMH BOJH UIHPOKOMOJIOCHOTO
ucroyHuka - 400 - 1100 HM;

TUI ONTUYECKHUX PAa3HEMOB -

SMA-905 niu S5KBUBAJICHT;
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TUI BOJIOKOHHO-ONTUYECKOT'0 30HA -
Y-o6pasnsiit DC-R-1-6;

JUTHHA BOJIOKOHHO-ONTHYECKOTO 30H/A -

He meHee 1,8 M;

AIIEKTPOTEXHIUUECKUE XapaKTCPUCTHKH:
TpeOOBAHUSA K ITEKTPONUTAHHIO -

220 B, 50/60 I'ny;

MaKCHUMaJlbHasl MoTpediisieMast MOIIIHOCTB -
100 Br;

MUHHMAaJbHAs PEKOMEHIyeMas
Harpy304Hasi ClIOCOOHOCTb CETH TUTAHU -
0,5 A, 220 B.

TpebGoBaHUS K YCTPOHUCTBY CBETOUOTHOMY
BUACOITYOPECIIEHTHOMY

JUTS IPOBEICHUS TUArHOCTUKU

U poTtomuHaMuuecKoil Tepanuu:
Ha3HaueHHE: YCTPOHCTBO CITYKUT

JUIS TIPOBEIEHUsT (POTOANHAMUYECKOMN
Tepanuy U (IyopeclieHTHOTO MOHUTOPHHTA
MMOBEPXHOCTHBIX 00pa3oBaHuil. ONTHYECKHE
XapaKTEePUCTUKH YCTPOHCTBA ONTUMAIIEHBI
JUIS €T0 MCIIOJIB30BaHUS TIPH
(hoToaMHAMHUYECKOH Tepariu

C IPUMEHEHHUEM IpenapaToB AnaceHc,
®otocenc, Pagaxnopun, @oTouTa3uH,
®doronon, Pororem, Porodpun (Photofrin),
®otocan (Photosan), Jleynan (Levulan,
5-ALA), ®ockan (Foscan), Purlytin, NPe6,
MACE, Xnopun E6, a Takxe

C IPYTHMH OT€4ECTBEHHBIMU

Y UMIOPTHBIMU (HOTOCEHCUOMITN3aTOPaMHU.
Cocrag:

MaTPUUYHBIA CBETOANOAHBIN UCTOUHHUK CBETA
CO BCTPOCHHOM BUJICOKAMEPOW BBICOKOM
YyBCTBUTEIHHOCTH;

MepCOHANBHBIA KOMIIBIOTEP

C IPOTpaMMHBIM 00€CIIeUeHUEM.
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TexHMUeCKue XapaKTEPUCTHKH:
ONTUYECKHE XapaKTEPUCTUKU:

MOJTHAS MOILITHOCTH U3YYICHHUS -

He meHee 12 BT,

MaKCHUMaJIbHasl IUNIOTHOCTh MOIITHOCTH
usnydenus - 200 MBt/cm?;

JUTMHA BOJIHBI H3Iy4YeHHUS - o0upaeTcs

B 3aBUCHUMOCTH

OT IPUMEHSIEMOTO TUIIa
(hoToceHcHOMIN3aTOPA;

MUHHUMAaJIbHAS OIpeesieMas
KOHIIeHTpaIus (HOTOoCEHCHOMIU3aTopa -
0,1 Mr/kr;

AIIEKTPOTEXHIUUECKUE XapaKTCPUCTHKH:
TpeOOBAHUSA K ITEKTPONUTAHHIO -

100 - 240 B, 50/60 I'ny;

MaKCHUMaJlbHasl MoTpediisieMast MOIIIHOCTB -
80 BrT;

MUHHMAaJbHAs PEKOMEHIyeMas
Harpy304Hasi ClIOCOOHOCTb CETH TUTAHU -
0,5 A, 220 B;

1,5A,115B.

TpebGoBaHMS K YyCTaHOBKE JIa3epHOM IS
(hoToAMHAMUYECKOH TepaIuu:
Ha3zHaueHHe: i GOTONMHAMUIECKON
Teparuf BHYTPUIIONOCTHBIX,
BHYTPHUTKAHEBBIX U MOBEPXHOCTHBIX
HOBOOOpa3zoBaHWi. Bo3MoKHbIE ITMHBI
BOJIH M3JTy4eHHS Ja3epHON YCTaHOBKU
ONTUMAJIEHBI TIPU IPOBECHUN
(hoToaMHAMHUYECKOH Tepariu

C HCIIONIBF30BaHUEM TIpenapaToB AJlaceHc,
®otocenc, Pagaxnopun, @oTouTa3uH,
dotonoH, Pororem, Potodpun (Photofrin),
®otocan (Photosan), Jleynan (Levulan,
5-ALA), ®ockan (Foscan), Purlytin, NPe6,
MACE, Xnopun E6, Verteporfin, Visudyne,
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Lu-tex, Lutrin, Optrin, Antrin, a Takxe

¢ ApyruMu (HOTOCEHCUOUTU3ATOPaMHU.
Hau6onee BoctpeOoBaHHBIMU

B Poccuiickoit @enepannu sBISIOTCS
Ja3epHbIE TEPAleBTUIECKUE YCTAaHOBKU
Jutst (POTOAMHAMHYESCKON Teparuu ¢ [UTHHON
BOJIHEI 635, 662, 675 HM.

Cocrag:

HCTOYHUK JIa3ePHOT0 H3ITyUeHHS

C CHCTEMOH yIpaBJeHUsI KOHTPOJIEM
MOIITHOCTH U BPEMEHH OOTy4IeHHUS;
HabOp ONTOBONIOKOHHBIX CUCTEM JOCTaBKH
CBeTa VIS Pa3IMYHBIX JIOKAJTM3AIHM,
BKJTI0Yas )KEyJOK, IHIIEBO/, JeTKHUE,
MOYEBOH IMy3bIPb, MOJIOUHYIO XKeJe3y

U IpyTHe.

TexHMUeCKue XapaKTEPUCTHKH:
ONTUYECKHE XapaKTEPUCTUKU:

JAIa3oH peryIupoBaHHUs MOLITHOCTH
n3nydeHus - He yxke 100 - 1500 mBT;
JMaIa3oH peryaTupoBaHus BpeMEHI
obmyuenus - 1 - 60 MUHYT;

JUTMHA BOJIHBI H3Iy4YeHHUS - o0upaeTcs
B 3aBUCHUMOCTH

OT IPUMEHSIEMOTO TUIIa
(hoToceHcHOMIN3aTOPA;

THUI BBIXOJHOTO ONTHYECKOTO pa3beMa -
SMA-905 niu S5KBUBAJICHT;

TUIIBI KOHIIEBBIX paccenBaTeeit
BOJIOKOHHO-ONITHYECKUX CUCTEM JOCTABKH
U3ITY4ICHUS -

psAMOH (TIOTUPOBAHHBINA TOPEI]

0e3 paccenBares):

quametp 600 mxMm (TF-D600)

WM SKBUBAJICHT;

nmuametp 400 mxm (TF-D400)

WM SKBUBAJICHT;
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MUIAHIpUYecKkuid (amuHa 5 - 20 MMm) -
TF-CS5 - TF-C20 unu 3KBUBAJIEHT;
AIIEKTPOTEXHIUUECKUE XapaKTCPUCTHKH:
TpeOOBAHUSA K ITEKTPONUTAHHIO -

100 - 240 B, 50/60 I'ny;

MaKCUMalbHast moTpediseMas

MOIIHOCTH - 140 BT;

MUHHMAaJbHAs PEKOMEHIyeMas
Harpy304Hasi ClIOCOOHOCTb CETH TUTAHU -
0,5 A, 220 B;

1,5A,115B.

TpebGoBaHMS K yCTaHOBKE JIa3epHOU
3JIEKTPOHHO-CIIEKTPAIbHON

JUtsl GITyOpeCUeHTHON TUarHOCTHKH

C pa3pelIeHUEM 110 BPEMEHH:

Ha3HaueHHE: YCTPOHCTBO CITYKUT

JUTS OTHOBPEMEHHOTO ITPOBEACHUS
HENpephIBHOTO (IIyOPECIIEHTHOTO
KOHTPOJIS C pa3perieHneM

110 BpeMEHH HOBOOOpa30BaHUil OpraHoB

1 TKaHel. ONTHYeCKue XapaKTePUCTHKH
YCTaHOBKH ONTHMAJIBHBI JJIS €€
WCTIONB30BaHUs MPH (POTOANHAMHYECKON
TEpanuy ¢ IPUMEHEHHUEM NIPETapaToB
®dotocenc, Anacernc, Pagaxiopus,
dorogutazun, ®ortonoH, PoTorem,
®dotodpun (Photofrin), dortocan
(Photosan), JIlesynan (Levulan, 5-ALA),
®ockan (Foscan), Purlytin, NPe6, MACE,
Xnopun E6, Verteporfin, Visudyne, Lu-tex,
Lutrin, Optrin, Antrin,

C IPYTHMH OT€4ECTBEHHBIMU

1 UMIIOPTHBIMU ()OTOCEHCUOUTN3aTOpaMH,
a TakXke I U3MEPEHUsS] COOCTBEHHOM
(hmyopecuieHIIM OMOTOTHUECKUX TKaHEH.
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Cocrag:

ONTOBOJIOKOHHOE YCTPONUCTBO

JUTS IPOBEICHUS CIIEKTPOCKOITNIECKUX
U3MEPEHUH;

HMMITYJIbCHBIH JIa3€pHBIA UCTOYHUK IS
BO30YXK/IeHHsT (PITyOpEeCLICHIIUH
(hoToceHcHOMIN3aTOPA;
CHEKTPOMETP IS pa3pereHHs
(hITyopecueHTHOTO CUTHAJIa 110 JITUHE
BOJIHBI;

CTpUK-KaMmepa sl pa3pereHus
(bIyopeclieHTHOTO CcUrHaia

0 JUTHHE BPEMEHU;

MepCOHANBHBIA KOMIIBIOTEP

C IPOrpaMMHBIM 00€CIIeUeHUEM.
TexHMUeCKue XapaKTEPUCTHKH:
ONTUYECKHE XapaKTEPUCTUKU:
CIIEKTPAJIbHBIN JUaNa3oH

n3mepenuit - 350 - 950 HM;

JUTMHA BOJHBI UMITYJILCHOTO
JIa3epHOr0 UCTOYHUKA - 637 HM;
MaKCHUMaJIbHasl TUKOBAasi MOITHOCTh
W3ITY9YCHUS UMITYJIECHOTO JIA3EPHOTO
HcTouHMKA - He MeHee 300 MBT;
JUTUTENIEHOCTh UMITYJIbCa

Jla3epHOro UCTOYHUKA - He 6oree 100 ric;
MaKCHUMaJbHasl 9acToTa

Jla3epHOro UCTOYHUKA - 16 MI'1;
BPEMEHHOE pa3peleHne
CTPHK-KaMephI - He MeHee 15 Tic;
TUI ONTUYECKHUX PAa3HEMOB -
SMA-905, FC niu 3KBUBaJIEHT;

TUI BOJIOKOHHO-ONTHYECKOTO

30H7Aa - Y-00pasusiii DC-R-T-1-6
WM SKBUBAJICHT;
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TexHomorus
UMIUIaHTHPYE-
MBIX CHCTEM

C JUCTAHIIMOHHO
3apsHKAEMBIMU
HWCTOYHHUKAMH
SHEPTUU

CHUCTEMBI JJIs
MepCOHUPUITH-
pOBaHHOM
MeIULIUHBI

26.60.12.120
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JUTMHA BOJIOKOHHO-OIITHYECKOT0 30H 1A -
He meHee 1,8 M;

IIEKTPOTCXHHUUCCKUE XapAKTEPUCTHKH:
TpeOOBAHUS K IJCKTPONUTAHHIO -

220 B, 50/60 T'g;

MaKCUMaJIbHast oTpedIisieMast MOIIHOCTb -
300 Bt

rabapuTHl H Macca - MUHUMAJIbHBIE,
OHMOCOBMECTUMOE TTOKPHITHE;

BpeMs HEMPEPHIBHOMN pabOTHI -

He meHee 20 Jacos;

BpeMsi 3apsina - He Oojiee 4 4acos;
KOJINYECTBO MEPeIaBaeMbIX TapaMeTPOB -
He MeHee 0;

4acTOTa AUCKPETU3ALINH - HE MEHee

1000 I';

JAIBHOCTH Iepenayyd HHPOPMaIUH -

He MeHee | M.

OTHU NaHHBIC IPUBEIECHBI TSI CAMBIX
MEJIKHUX 3KCIIePUMEHTAIBHBIX KUBOTHBIX -
KPBIC U MBIILIEH.

Jlst Gontee KPYIMHBIX OMOTOTMYECKUX
00BEKTOB BO3MOYKHBI MEHEE KECTKHE
TpeboBaHus Mo rabapuTaM U Macce CUCTEM,
YTO MO3BOJIUT PaCIIUPUTH
(hyHKIIMOHATIFHBIE BO3ZMOXKHOCTH.
Hannuawne nenu oOpaTHOM CBSI3U

U, KaK CIIeICTBHE, OTCYTCTBUE HAarpeBa
HMMILIAaHTaTa yCTPOUCTBA

1 HEOOXOIMMOCTH €T0 MPEKAEBPEMEHHOTO
W3BIICUCHUS

1 uroHs
2045 r.

Ja

00s13aTEIBHO

pe3yIbTaThl HCCIIEAOBAHUS
U pa3pabOTKU MOTYT OBITh IPUMEHEHBI
B 00J1aCTH METUIIMHBI, (PapMaKOIOTHH
U (QU3HOJIOTHUH YEJIOBEKa.
[Ipennomnaraercs, yTo oHU OyIyT
UCIIONB30BaThCS VIS CO3IaHUS
CHCTEMBI 3apsIIKU UCTOUHUKOB
HOUTaHUS (AKKYMYJISTOPOB,
KOHJIEHCATOPOB) T€PMETUIHBIX
YCTPONCTB, MpeIHA3HAYCHHBIX AT
UMIUTaHTAIUH B OUOJIOTHYECKHe
00BEKTHI U PabOTAIOIIHNX B YCIOBHIX
HOTPY>KEHHS B KHUIKUE CPEIBI

U B IPYTUX YCIOBUAX, HCKITFOYAIOIINX
BO3MO>XHOCTb 4aCTOM
pasrepMeTH3alul Kopiryca
YCTPOUCTBA, B KOTOPBIN BCTPOCH
IPUEMHBIN MOAYJIb CHCTEMBI 3apSIIKU.
Pa3zpabaTriBaeMble CHCTEMBI

JUTSI TIepCOHU(UIIUPOBAHHON
MEIUIIHEI TOJKHBI 00eCIeYUTh
0e30MacHyI0 JJIs1 OMOJOTHIECKHIX
00BEKTOB MPOLEAYPY 3apAIKU
(moa3apsaaKu) BCTPOCHHBIX

B UMIUIAHTATHl HCTOYHUKOB NMUTaHUSA
(axxkymynaTopa, KOHAECHCATOPA),

a Taxke OECIPOBOIHOE MUTAHUE
0e3aKKyMYJIATOPHBIX UMILIAHTATOB.
IIpuemHBIH MOYJIb CUCTEMBI 3apsIAKU
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TexHomorus
CO3JIaHUS
MOPTAaTUBHBIX
aBTOMATHYECKHUX
aHAIM3aTOPOB
HYKJIEMHOBBIX
KHCJIOT

Ha OCHOBE
OJTHOPA30BBIX
KapTpuIKen

MOPTaTUBHBIE 26.60.12.120
aHaJIM3aTOPbI
HYKJICHHOBBIX

KHCJIOT

18

MOPTaTHBHBIE aHATH3ATOPHI MTO3BOJISIOT
MPOBOJIUTH MOJIEKYJISIPHO-T€HETHYECKU I
aHaJM3 00pasIOB B aBTOMATHYECKOM
pexiMe BHE 1a00paTOpHH, B TOM YHCIIE

B TIOJIEBBIX YCIIOBHSX, B KaOHMHETE Bpaya,

y mocrenu 6osbHOrO. Mcronb3yroTes amst
JMAarHOCTUKK WH(EKLUi, BHISIBICHHS
NaTOTeHOB, TEHOTHITUPOBaHUsL. B 3akppiTOM
KapTpUIKe Pealn3yroTCs BCe OIepallin:
BBIJICJICHUE U OYHCTKA HYKICHHOBBIX
KHUCIIOT, ITOJIrOTOBKA U ITPOBECHUE aHAIM3a
METOJIOM IOJIMMEPA3HOM LIEIHON peaKluu
(ITLIP) B peanbHOM BpEMEHH.

KommuectBo mumieneit - go 50.

Bpems ananuza - 40 MUHYT.

5 uroHs
2040 r.

Ja

HCIIPUMCHUMO

npeaHa3Ha4YeH Ul BCTPauBaHUs
B TEXHUYECKHE CPEJICTBA,
UMILUIaHTHPYEMbIC BHYTPb
OHMOJIOTHYECKOTO 0OBEKTA:
TeleMeTpusl, HeHpo- U MUO-
CTUMYJISATOPbI, UH(Y3UOHHBIE TIOMITBI
JIEKapCTBEHHBIX [IPENapaToB U Jp.
[Mocne BHEAPEHNUS TEXHOIOTUH

U OCBOCHHUS €€ HCCIIeIOBATEISIMU
BO3MOKHBI

yBeJIMYeHUE HHPOPMALIMOHHO

3¢ (EKTUBHOCTH CHCTEMBI 33 CUET
YBEIMYCHUS YHCIIa

Y HOMEHKIIATypbl HH)OPMAITHOHHBIX
KaHaJIOB M OJJHOBPEMEHHOE
YMEHBIIICHUE TabapuTOB

B 1,5 - 2 pasa, 4TO O3BOJIMT paboOTaTh
c Ooyee MENKHUMH OHOIOTHIECKUMHU
00bEKTaMH, yIIEIIEBUT UCCIICAOBAHUS
U YCKOPUT pa3pabOTKy HOBBIX
(hapMaKoJIOrHUECKHX MTPEnapaToB

aHaM3 00pa3IoB B 3aKPHITOM
KapTpUIXKe CHIKACT PUCK IO aHus
TOKCHUYHBIX PEarcHTOB

U MTOTEHIHAIIBHO OIIACHOTO
OuoMaTepHana B OKPYKaroLIyIo Cpey.
B03M0OXHOCTH NPOBOANTH AHAJIN3

Ha MecTe, 0e3 TPaHCIIOPTUPOBKH
00pasIioB, CHUXKAET MOTpeOIeHne
SHEPTUH U TPY103aTPaThI
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628,

TexHomorus
MIPOU3BOJICTBA
SHIOBUCOCHC-
TEMBbI BEICOKOM
YETKOCTH

TexHomOTHs
paHHel
JHarHOCTUKU
U KOHTPOJIS
JIeUEHUS
ceplIeyHo-

9HJIOBHCOCHC-
TeMa BBICOKOM
YETKOCTHU

MIPOTPaMMHO-
arnmapaTHbIi
KOMIITIEKC
"Kubepcepmie"
MW S5KBUBAJICHT

26.60.12.129

26.60.12.129

19

AHanuz pe3yibTaTOB aBTOMAaTHUECKHIA,
He TpeOyeT yJacTus onepaTopa

SHIOBHICOCUCTEMA BBICOKOW Y€TKOCTH
JIOJDKHA 00eCTIeYnBaTh

NPOBEJICHUE YHJOCKOITUYECKOTO
HCCIIeI0BaHUs ¢ (HOPMHUPOBAHUEM

U BU3yalH3aIueil SHJ0CKOTTHYECKIX
n300pakeHNH (JBIKYIIErocs

M MTHOBEHHOTO (CTOM-KaJIp)

C MPUMEHEHHEM COBPEMEHHBIX METOIHK.
DH/I0BHICOCHCTEMA BEICOKOH YETKOCTH
JIOJDKHA 00J1a/1aTh CIIETYOIIMMHU
byHKIUAMHA:

Y3KOCTIEKTpaIbHAs HIOCKOIIHS;
nBy(QOKaTbHAs YHTOCKOIIHS,
ONTHYECKAass KOTCPEHTHAst ToMOTpadus;
(hiIyopecHeHIHs ¢ IeNTbI0 METUITMHCKOMN
JIUArHOCTHKY W JICUCHUS;

MIPOBEACHUE SHIOXUPYPTUICCKUX
BMEIIATENILCTB;

JIOKyMEHTUPOBaHHUE

U apXUBHPOBAHKE JIAHHBIX,

oxkaTre uHbOpPMaIUK TS epeIadn

10 TEICKOMMYHHKAI[HOHHBIM KaHAJaM.

HpI/ICMHI/IK OIITUYCCKOI'0 CUI'Hajia - IBECTHAas1

CBETOYYBCTBUTECJ/IbHAA MaTpHUIla.
Tun matpuns: - CMOS.
KonuuectBo nukceneii - or 800000
10 2000000 (B 3aBECUMOCTH

OT MOJICITH BUICOIHAOCKOTIA)

CBOMCTBA!

LCHTPAJIN30BaHHBIN YHU(UIINPOBAHHBIN
udpoBoii cOop AaHHBIX
DJICKTPOKApANOTPaMMBbI, XOJITCPOBCKOT'O
MOHUTOPUPOBAHUA BHE 3aBUCUMOCTH OT
YAQJICHHOCTHU TOYKH IMMOJTYUCHUSA JaHHBIX,

1 sHBapst nma
2035.

1 nroHs na
2030 r.

HCIIPUMCHUMO

HCIIPUMECHHUMO

BHeJ[peHHE B cepe 31paBoOXpaHEeHHUS
OTEUECTBEHHOM ITU(POBOI
SH/I0BUI€OCHCTEMBI BEICOKOI
YETKOCTH MO3BOIUT NOBBICUTh
JOCTOBEPHOCTH JUATHOCTHUKH,
YIy4IIUTh Ka4eCTBO JICUCHUS
(mpoBenieHre HENOBpPEXJaroNnIeH
MIPWKU3HEHHOMN JUArHOCTHKH

1 MaJIOTPaBMAaTHUYHBIX
opra"ocOeperaronmx
9HJIOCKONUYECKIX BMEIIATEIHCTB)
¥ COKPATUTH 3aTPaThl HA JICYEHUE
OOJIbHBIX, TO €CTh BHEIPSThH
MaJOMHBa3UBHBIC TEXHOJIOTUI

Tepexo/1 Ha XpaHeHHe OOJIBIINX
00beMOB MH(OPMAITIH

B 1u¢poBoM Buze. CHUKEHHE
SHEPronoTPEOICHUS 3a CUET
MIPUMEHEHHS] COBPEMEHHBIX HOCHUMBIX
YCTPOMCTB JUT KapAMOMOHUTOPHHTA



"63".

COCYIUCTBIX
3a00JIeBaHUI

Ha Oaze
HCKYCCTBEHHOTO
HHTEJICKTA

U aHa/In3a
OOJIBIINX
JAHHBIX

20

MaKCHMaJIbHasi OTKPBITOCTh
JUTSL TIOIKJTFOYEHUST TUArHOCTUUECKHUX
YCTPOUCTB;

XpaHEHHE MOTyYSHHBIX EPBUYHBIX JaHHBIX
U 3aKIIFOUEHHUH B €IMHOM HU(PPOBOM
(hopmare 6e3 orpaHUICHHS

JUIUTEIBHOCTH XPaHEHHUST;
npe/iBapuTesbHAs YCHICHHAS
UCKYCCTBEHHBIM HHTEIUIEKTOM
JIMarHOCTHUKA, BKIIIOYAsl PaHHEE BBIIBICHHE
CKpBITOM MaTOJIOTUH;

yHA(ULIEPOBaHHAs paboyas cpena,
YCUJIEHHAsI CPEJICTBAMH UCKYCCTBEHHOTO
MHTEJIeKTa

utst 9 GeKTUBHOI 00pabOTKK JaHHBIX
HCCIIEI0BaHUM ¢ MAKCUMAIIbHOU
MHHUMH3AIUEN OIINOOK, CBSI3aHHBIX

C YEJIOBEYECKUM (PaKTOPOM;

s dexTrBHas "OecmoBHas Bpe3Ka'

B MEJHMLUHCKHE HH(POPMAIIMOHHBIE
CHCTEMBI

8. ITocie mo3ummu 63 MOMOJHUTH MO3UIMEH 63! ciieayromero coaepyKkaHus:

TexHomorus
pa3BUTHUSA
MeToza
BHYTpPUTKA-
HEBOU
AJIEKTPOCTH-
MYJISLAN
(BT2C)

JNEKTPOCTH-
MYJISATOP
MIPOTUBOOOJIE-
BOH

OCII-01M

(mo A.A.
I'epacumoBy)
WA YKBUBAJIICHT

26.60.13.190

CBOMCTBa MPOAYKIIUU:

COBpEMEHHas JIeMEHTHas Oa3a

C HCIIONIF30BaHUEM MHUKPOKOHTpOJIIEpa
C8051F005 mnu 3KBUBaJICHTA.
Pacmmpenne GpyHKIIMOHAIBHBIX
BO3MO>KHOCTEI:

BHEPEHHE IMPUHITUIA OHOTOTHYECKOH
obpaTHOH CB3H;

YMEHBIICHHE TOTPeOICHNUS TOKa;
YIYUYLIEHHBIN MOJb30BaTENbCKUN
uHTepdeiic

1 stHBaps
2050 .

Ja

00s13aTEIBHO

COBEPILECHCTBOBAHHUE MPOMBIIIICHHON
HIPOAYKIINH, COOTBETCTBHE
IPOHU3BOJICTBA COBPEMEHHBIM
IpaKTUKaM U CTaHIapTaMm

2"
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9.B mno3umuu 184 cnoBa "TBepabple IPEBECHOBOJOKHHCTBIE IUIMTHI CPEAHEH IJIOTHOCTH C HAHECEHHBIM HAa HUX JIMIIEBBIC

MMOBEPXHOCTH JAKOKPACOUYHBIM MOKPBITUEM (IUIUTHI JJPEBECHOBOJIOKHUCTBIE U3 JIPEBECUHBI WIH JAPYTUX OJPEBECHEBUIMX MaTepuasoB)"

3aMCHUTH CJIOBAMHU "TBepI[I)IC APCBCCHOBOJIOKHHUCTBIC IINIMTHI U ITJINTHL CpeI[Hef/'I INIOTHOCTH C HAHCCCHHBIM Ha HUX JIMICBBIC IIOBCPXHOCTHU

JAKOKPACOUYHBIM MOKPBITHEM".
10. ITocne mo3utuu 217 1OMONHUTE MO3UIKeH 217! clieayIonero coaepKaHms:

"217'. Texuosorus MUIIeBast 20.13.24.140 cooTBeTcTBUE TPEOOBAHUAM 30 nexabpss n1a  HENPUMEHHUMO
MpOU3BOJCTBA  opTodocdop- MapaMeTpoB KavyecTBa, yKa3aHHBIM 2050 r.
MUIIEBOM Has KHCIIoTa B TY 2121-681-00209438-2005 "Kuciora
optodochop- oprodochopras mapok T4 u numienas"

HOM KHCJIOTBI

pa3pabaTbIBaeMBbIil TEXHOJIOTHUECKHMA
IPOIIECC CTPOUTCS Ha CIIeLYFOIINX
OCHOBHBIX IIPUHITUITAX
pecypcodaddekTHBHOCTH

1 3HeprodhHeKTHBHOCTH:
IPOM3BOJCTBO MHIIEBOH hochopHO
KHCIOTHI METOJIOM DKCTPaKIUH
TpubyTHIhOCHATOM, CHIKAOIIIAM
oO1iee moTpebIeHne MIEKTPOIHEPTUN
B CPAaBHEHMH C IIPOU3BOICTBOM
TEPMUYIECKUM METOIOM;

HOJTHOE ITOBTOPHOE HCIIOIh30BAHUE
00pa3yronmxcst TOOOYHBIX TPOAYKTOB
U CTOKOB B IIPOM3BO/ICTBE
MUHEPATBHBIX YI00pEeHHUH,
cHIDKaroree K03hGUIueHt
XO034UCTBEHHBIX NOTEPh

1o 1 mporieHTa.

TexHonorus HampasjeHa

Ha UMIIOPTO3aMEIIIeHNE TEXHOJIOTHI
U IPOIYKINH, 0OecrieueHre PhIHKa
numeBor opTodochHopHOI KUCTOTOMH,
IPOIOBOJIBCTBEHHYIO O€30MIaCHOCTh



"2181.

"226'.

22

11. [ocne mo3utuu 218 10moHUTH Mo3uikei 218! cieayromnero coaepkaHms:

TexHomorus
MIPOU3BOJICTBA
BBICOKOYHCTOTO
JIHOKCHIA
KpeMHUS

BbicOKOUHCTBHIH  20.13.24.150  mHMOKCHI KPEeMHHS - YUCTOTA 31 nexabps na
JTMOKCH T 99,9 - 99,99 nporeHTa, TIIOIIAIH 2040 r.
KpEeMHUS nosepxaocty - 400 - 550 M*/r

(99,99 npo-

IIEHTA)

12. Iocne mo3utuu 226 IOMOJHUATH MO3UIKEH 226! CIIeAYIONIEro COAepIKaHMS:

Texuomorus
MIPOU3BOJICTBA

nupodocdar 20.13.42.130; cooTBeTCTBHE TPEOOBAHUSAM MAPAMETPOB 30 nexabpst na
HaTpHs 20.13.42.140 xadecTBa, yKazaHHBIM 2050 r.
0€e3BOHOIO B 'OCT P 55054-2012 "Jlo0aBKH IHUIIEBHIE.

00s13aTEIBHO

HCIIPUMCHUMO

YpOBEHb MOTEHIINAJIA Pa3BUTHSA
TEXHOJIOTHH OLICHEH

KaK BbICOKUN. Jlnokcu KpeMHuUs,
IPOHU3BEACHHBIN B pe3yabTaTe
UCIIONIb30BAHMS TEXHOJIOTHH, SBIISETCS
6a30ii 1715 TPOU3BOACTBA a3POTeist
HOJHKPEMHHS, MOHOKPEMHHUS,

a Ha UX OCHOBE - IPOMU3BO/ICTBA
MHUKpOCXeM, POTOITEMEHTOB,
COJTHEYHBIX OaTape.

B HacTosmiee BpeMsi IUOKCH] KPEMHUS
UCIIOJIB3YETCS B MUILEBOU
IPOMBIIIJIEHHOCTH, TIPH ITPOU3BOICTBE
JIaKOKPaCOYHOM MPOTYKIIHH,

B (hapmarieBTHKE.

B xoze TexHOIOTHYECKOro mporecca
nepepaboTKU PUCOBOH MIETyXH
BBIJIEJISIETCS TOPIOUMIN ra3, KOTOPBIN
3aTeM HCIOIb3YeTCs

B TEXHOJOTMYECKOM MPOLIECcCe IS
CYIIKH TUOKCHIA KPEMHHUSA

U aKTUBHPOBAHHOT'O YTJIf,

TEM CaMBIM JOCTUTAIOTCSA
pecypcoddPeKTHBHOCTS,
9HEPro3PPeKTUBHOCTD

U 3KOJIOTUYHOCTD C YIETOM
OTCYTCTBHSI BEHIOPOCOB BPEIHBIX
BEIIEeCTB B aTMochepy

pa3pabaTbIBaeMBbIil TEXHOJIOTHUECKHMA
IPOIIECC CTPOUTCS Ha CIIeLYFOIINX
OCHOBHBIX IIPUHITUITAX

2"



MTUIIIEBBIX (E450 (iii));

dhocdartos JIUTUIPO-
nupodocdar
HaTpHs
(E450 (1));
Tpunonudocdar
HaTpHs
(E451 (1));
rekcamera-
¢docdat Harpus
(E452 (1));
kanmus pocdar
JIBy3aMeIleH-
ubii (E340 (i1))

13.B mnozummuu 230!

B3aUMOJICMCTBUSL C JIULEH3MApaMH HE IOAPAa3yMEBAET BO3MOXKHOCTH NOJYUYCHHS JIMIIEH3MATOM COOTBETCTBYIOIIMX IIPAB, CO3/IAHUE
COBPEMEHHOI'0 LMAHWJAa HATPUsA MO3BOJIMT 3aMECTUTh MUMIIOPTHBIE MOCTAaBKH 3TOTrO mpoaykra B Pocculickyro @enepanuro, a Takxke
o0ecreunTh IMaHUAy HATPHsS TEePCIEeKTUBHBIC MPOEKTHI pa3BUTHUS 30J10TOA00buM B Poccuiickoit ®enepanuu u crpanax CpemHeit

Aszun".
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ITupodocdarer E450. O6mue TexHuueckue
yenoBus", TOCT 31686-2012 "Jlo6aBku
numiesble. Hatpus nomudocdar E452(1).
TexHuueckue ycaoBus'",

T'OCT 31687-2012 "1o0aBKHU MHUIIEBEIC.
Kamus dpocdara E340. Obume
TeXHUYECKHEe yCIoBus"

ciIoBO "0Os3arenpHO" 3aMEHUTH CJIOBAMM

"HeoOs13aTeNbHO,

pecypcodaddekTHBHOCTH

1 3HeprodhHeKTHBHOCTH:

HOJIHOE MCIIOJIb30BaHUE BCEX BHUJIOB
CBIPBSI C YPOBHEM XO3SIHCTBEHHBIX
HoTeph MeHee 1 MpoIeHTa 3a cyYeT
UCTIONIb30BAHUS PELUPKYIISLIUM
TEXHOJIOTHYECKHUX MTOTOKOB;
NPUMEHEHHE CUCTEM PEeKyIepalun
TeIIa OTXOJSIINX Ta30B CHCTEM
CYUIKH ¥ POKaJIMBaHUs

JUISL ICIIOJTB30BAHUSI €T0

Ha TEXHOJIOTUYECKHE HY Kbl

U CHIDKEHHS TOTPeOIeHNUs
HPUPOJHOTO Taza;

NPUMEHEHNE COBPEMEHHBIX

CHCTEM pereHepanuy, UCIapeHHON
B TEXHOJIOTMYECKOM TPOLIECCE BOJIBI
JUIS1 IOBTOPHOTO HCIIOJIb30BaHHS

Ha MTPOM3BOACTBEHHBIE HYK/IbI

JUISL CHYDKEHUS TIOTPEOHOCTH

B BOJHBIX pecypcax.

TexHonorus HampasjeHa

Ha UMIIOPTO3aMEeLICHNE TEXHOIOTHH
Y TPOAYKIIUU, OOeCTieueHre

phIHKA NHIEBBIME Gocdaramu,
HPOJIOBOJILCTBEHHYIO 0€3011aCHOCTh

TaK KaK CJIOXKHBIOAACA IIPAKTHKa
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14. Iocne mo3uiuu 233! nonoaHuTh no3unuei 2332 ciaeayromero coaep kanus:

reKceH-1
(TMHEeHHBIH
anbda-onedun)

TexHomorus
MIPOU3BOJICTBA
rexkcena- 1

C UCIIOJIB30BA-
HHUEM
TOMOTEHHOT'O
Karajgn3aTopa
C yMEpEHHBIMU
pabounmu
JIaBIICHUSAMU
U Temrepary-
pamu

B peakTope
MOCPEIICTBOM
OJINTOMEpH3a-
LUK STUJICHA

20.14.11.127

XapaKTEePUCTUKU KOMIIOHEHTOB FOTOBOM
HPOIYKIUH:

reKceH - 1 - He MeHee 99 MpOIeHTOB Macc.;
n-anbQa-oaehUHbI - He MeHee 99
NPOLIEHTOB Macc.;

C6 - e menee 99,8 nporeHTa Macc.;
yraepoaHoe unciio Menee C6 - He 6onee 0,1
NPOLIEHTa MacCC.;

yraepoaHoe uciio 6onee C6 - He 6onee 0,1
NPOLIEHTa MacCC.;

napaduHsl - He 60jee 0,3 mpoleHTa Macc.;
BUHMJIMJICHOBBIC 0J1e(DUHBI -

He 6onee 0,5 mporeHTa Macc.;

osiehUHBI (C BHYT. CBA3BIO

Y pa3BETBIICHHBIE) - He OoJiee | mporieHTa
Mmacc.;

kapOoHwisl (B mepecuere Ha C = 0) - He
6oiee 1 1/t

nepoKcH/I (B mepecuere Ha akTUBHBINA O,) -
He Oonee 1 1/T;

CIIUPTHI (B MepecueTe Ha METAaHOII) - He
6oiee 1 1/t

apoMatuka - He 6onee 1 1/1;

6en3o1 - He 6onee 0,5 1/T;
azoTcozepiKaime - He 6oiee 5 1/T;
kucnopon - He 6omnee 5 (50 B ras. ¢asze) 1/t;
BOJIa - He Oonee 25 1/T;

1,3-rexcaauen - He 6oaee 10 r/T;

BCETO CBSI3aHHOM CEphI B IIepecueTe

Ha H,S - ne 6omee 1 r/t;

18 HOsIOpst nma
2032 .

00s13aTEIBHO

IPUMEHIEMbIE TEXHOJIOTHYECKHIE
peIIeHus SIBISIOTCS
SHEProd3PPeKTUBHBIMU, OKa3bIBAIOT
MHUHHMMAaJIbHOE BO3JIEHCTBIE

Ha OKPYXKAOILYI0 CPeIy U UMEIOT Pl
KOHKYPEHTHBIX ITPEUMYIIECTB

10 CPaBHEHHIO C APYTUMH
TexHonmorusmu. Tak, Hampumep,

B TEXHOJIOTUU HE UCTIONB3YeTCS
BOJIHO-IIIEJI0YHAsI OTMBIBKA, TIOATOMY
00pa3oBaHUs IMETOYHBIX

CTOYHBIX BOJ| HET.

AnmnapartypHoe oopmiieHne
TEXHOJIOTHYECKOTO MPOoIIecca UMEET
OOJBIIYIO CENIEKTUBHOCTD, YTO
no3BoJisgeT 6osee 3hPeKTUBHO
nepepadaThIBaTh ChIPhE.

B npouecce npounssoicTea
JOCTUTaeTCs MaKCUMAaJIFHO BO3MOXKHOE
¥ SKOHOMHYECKH OIIPaBIaHHOE
U3BJICUCHHE TOBAPHOM MPOIYKINH.
TexHonoruueckas cxema
o0ecrieunBaeT:

SKOHOMHIO SHEPIeTHIECKUX PECYPCOB
(3meKTposHEpTUy, TeTa, X0J10,1a)

3a CYET HCIIOIB30BaHMA PEKyIepaIiu
TeIIa/X010/1a 00PATHBIX IIOTOKOB;
paloHaIBFHOE HCIIONB30BaHNUE CHIPhS,
MaTepHaJIbHBIX U TOTUTUBHO-
SHEPreTHIECKUX PECYpPCOB.

[Tpunsitas rexHomorus 06paboTKH
BO3/yXa AJI TEXHOJIOTUH B COUYETAHUHU
C HaJJIeXalleld aBTOMaTUKON
o0ecrieynBaeT TOYHOCTh

2"
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ob1ee cogepxaHue XJIOPHUIOB -
He Oonee 1 1/T;
HET CO/ICP)KaHUsI HelIeTYuUX BELIECTB

PperyJMpoBaHus apaMeTpoB
U B K&XKJIOM KOHKPETHOM Clly4ae
obecrieunBaeT ONTUMAJIbHBIE
SHEPreTU4eCcKHe

Y SKOHOMHYECKHE 3aTPATHI.
TexHOIOTHYECKHE CXEMBI BEJICHUS
npolecca MpeycMaTpuBaioT
MaKCHMAaJIbHYIO HHTETPALUIO TeIlia
BHYTPEHHHUX IIOTOKOB

JUISL TIOJTYYEeHUSI BBICOKOTO 00IIIEero
9HEPreTHIECKOro KoddhuireHTa
HOJIE3HOTO JIEHCTBHSI 000PYIOBaHUS
IPU OJTHOBPEMEHHOM 00€CIICYCHUH
YCTOWYMBOM, Oe30mMacHOM

Y HaJIXKHOU pabOoTHI.
DHeprerudeckas 3pPEeKTUBHOCTh
YCTAaHOBKH IOJY4EHHS

rexceHa-1 obGecreqnBaeTcs 3a CUeT:
pEeLIEeHUN TEXHOJIOTMYECKON CXeMbI
(ucnonp30BaHUE NPEHANKHBIX
€MKOCTEH ¢ BO3BPAaTOM IPOAYKTOB

B IIPOLIECC, UCIIONIL30BaHKE UK
000POTHOM BOABI C OXJIAXKICHUEM

Ha rpajiupHe, UCTIOIb30BaHHE
annapaToB BO3AYIIHOTO OXJI&XKCHUS,
HO3BOJISIIOIIMX YUUTHIBATH
KJIMMAaTU4YeCKUE YCIOBHS Pa3MeIleHUs
00BeKTa), BO3MOXKHOCTEH MpoIiecca;
HNPUMEHEHHUs1 000pyJOBaHUS
HOCJIE/IHETO TIOKOJICHHUS! C BBICOKUM
K03 PHUIIHEHTOM MMOJIE3HOTO ACHCTBHS,
NPUHSATHS ONITHMAJbHBIX
KOMITOHOBOYHBIX pelleHHI

B COOTBETCTBUY C TPEOOBAHUSIMHU
HOpM 0€30MacHOCTH;

BBIOOpa HAUMEHEE 3aTPATHBIX
APXUTEKTYPHBIX U KOHCTPYKTUBHBIX
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15. Iocne mo3utuu 260 TOMONHUTE MO3uIkel 260! clieayIonero coaepKaHms:

Texuomorus
MIPOU3BOJICTBA
9TaHOJIAMUHOB

MOHO3TaHOJIa-
MuH (MDA);
JU3TaHOJIAMUH
(ADA);
TPUITAaHOIAMUH
(TDA) gucTsiit;
TPUITAaHOIAMUH
(T2A)
TEeXHUYECKHUI

20.14.42.000

MoHOdTaHoJIamMuH (MDA) - 31 nexabpss ma  HEMPUMEHUMO
TV 2423-002-78722668-2010 2050 .

"MoHo3TaHOTaMuH":

BHEIHUHN BH]I - OECLIBETHAS MTPO3pavHas

KHJIKOCTD

6e3 MEXaHU4eCKUX BKIIFOUCHH;
MaccoBasi 10JIsl MOHOATAHOJIAMHHA -
He MeHee 99,3 mporieHTa;

MaccoBas 10 IpuMeceit (Boaa,
JIMATaHOJAMUH, TPUITAHOJIAMUH,
HeuJeHTU()UIIMPOBaHHBIC
npuMecH) - He 6oee 0,7 IpoIeHTa;
B TOM YHCJIE MacCcOBast JI0JIsl BOBI -
He 6onee 0,4 porieHTa;

MJI0THOCTH TipH 20 rpamycax
Henscns - 1,010 - 1,025 r/em?;
[[BETHOCTb MO MJIATHHO-KOOAIBbTOBOM
mkaie - He 6osee 30 en. XaseHa.
Justanonamus (JIDA) -

TV 2423-003-78722668-2010

peIIeHHH ¢ yIeTOM KIMMATHIECKUX
XapaKTePUCTHK MECTOIOI0KEHUS
TUTOIIAAKH CTPOHTEIHCTBA;
IPUMEHEHUS COBPEMEHHBIX
U30JIAMOHHBIX MaTepHAIOB

JUTA IPEIOTBPALICHUS TIOTEPh
TEIUIa ¥ X0JI0Aa;

HOBBIIICHHS] YPOBHS SKCILTyaTaIllH
3a C4eT MPUMEHEHUS
ABTOMATH3HPOBAHHON CUCTEMBI
yIpaBIeHUS;

IpUOOPHOTO y4eTa SHEPreTHIECKUX

pecypcoB

0COOEHHOCTBIO MpeIIaraeMoro
TEXHOJIOTHYECKOTO IpoIiecca sBIAETCS
IPUMEHEHHE B KAUeCTBE
€IMHCTBEHHOT'0 KaTalu3aTopa 4acTH
CHHTE3UPYEMOI'0 MOHOSTaHOIaMHUHa,
BO3BPALIAEMOTr0 B HAa4ajIo IMpoIecca.
B GonpInHCTBE alIbTepHATUBHBIX
TEXHOJIOTHH B KadeCcTBE KaTajJn3aTopa
UCIIONB3YeTCs BOJA, BBIICTICHNE
KOTOPOH M3 peaKIMOHHON MaccChl
IPUBOJUT U K CYIIIECTBEHHOMY
YCIOKHEHUIO TEXHOJIOTHYECKON
cxeMbl (0oJiee CIIOKHAST CTaMs
pekTuduKaImm), ¥ K yBeITHICHHIO
9Hepro3aTpaT. Y MEHbIICHNUE NaBICHUS
MIPH UCTIONIb30BaHUH MDA

B KQ4ECTBE KaTajau3aropa
CYLIECTBEHHO CHHXAET

KaITUTaJIbHBIC 3aTPAThI.

1"
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"JlusTaHonamMun":

BHEIIHUI BUJ - BA3Kas MIPpo3payHast
JKUAKOCTh OT OECIIBETHOTO

JI0 JKEJITOTO LBeTa 0e3 MEXaHUUECKHUX
BKJTIOYCHUH MIIM KPUCTAIUIBI OEIOT0 MK
JKEJITOBATOTO IBETA;

MaccoBas 10JIs AUITAHOJIAMHHA -

He MeHee 99,2 mpoIlieHTa;

MaccoBas 10 IpuMeceit (Boaa,
JIUATAaHOJAMUH, TPHITAaHOIAMUH,
HeuJeHTU()UIIMPOBaHHBIC

npumMecH) - He 6oee 0,8 mporieHTa;
B TOM UYHCJI€ MaccoBast OIS BOMHI -
He 6onee 0,4 porieHTa;

[[BETHOCTH IO TUIATHHO-KOOATBTOBOM
mkaie - He 6osee 30 en. XaseHa.
Tpusranonamus (TDA) 4UCTHIH -
TV 2423-005-78722668-2010
"TpuatanonaMun":

BHEIIHUH BUJ - IPO3payHas BA3KAs
JKUJIKOCTH OT OECLIBETHOTO 10 TEMHO-
KOPHUYHEBOTO LIBETa WM KPUCTAJIIBI
0T 6€eJI0ro 10 KOPHYHEBOT'O IBETa
0e3 MEXaHWYEeCKHUX BKIIOYCHHIA,
JIOITyCKAETCs 3€JIEHOBATHIA OTTEHOK;
MaccoBasi 10Jis TPU3TaHOJIaMUHA -
He MeHee 99 MPOLIEHTOB;

MaccoBas 10 IpuMeceit (Boaa,
JIUATAaHOJAMUH, TPHITAaHOIAMUH,
HeuJeHTU()UIIMPOBaHHBIC

puMecH) - He 6oJiee 1 TporieHTa;

B TOM UYHCJI€ MaccoBast OIS BOMHI -
He 6onee 0,2 TporieHTa;

[[BETHOCTb MO MJIATHHO-KOOAIBbTOBOM
mKaie - He 6osiee 50 en. XaseHa.
Tpustanonamus (TDA)
TEXHUYECKUH -

MDA - cpipbe

JUTA IPOM3BOJCTBA MHOTHX
XUMHUYECKHUX NMPOTYKTOB, [NIABHBIM
U3 KOTOPBIX SIBIIACTCS STHICHANAMIH
U €T0 TOMOJIOTH

(B Poccuiickoii ®enepanuu

HE BBIMTYCKAIOTCS).

JIDA npumensercs

B IIPOM3BOJICTBE TOBEPXHOCTHO-
AKTUBHOTO BEILECTBA

U TepOUIIUIOB, a TAKKe

B Ka4eCTBE COpOEHTA ISl OUUCTKHI
IPUPOIHOTO ra3a

0T KUCHBIX TpuMecel. OCHOBHEIE
HaIpaBJIeHUs IpuMeHeHus TOA -
CHHTE3 ITOBEPXHOCTHO-aKTHBHOTO
BEIIIeCTBA U IPOM3BOJICTBO
UHTEHCU(PHUKATOPOB IIOMOJIa [IEMEHTOB.
Hcnonp30Banyne JaHHOHM TEXHOJIOTHHU
HIO3BOJIUT CO3/IaTh CHIPbEBYIO a3y
JUTA IPOM3BOJCTBA STHIICHAMUHOB

u rudocara (repOUIUI IIHPOKOTO
CIIEKTpa JIEHCTBU)
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TV 2423-005-78722668-2010
"TpuatanonaMun":

BHEIHUH BH]I - TPO3pavHast BI3Kast
JKHJKOCTh OT OECIIBETHOTO J0 TEMHO-
KOPUYHEBOTO [[BETA MJIH KPUCTAILIIBI
OT 0eJIoro 10 KOPUUHEBOT'O L[BETA
6e3 MeXaHN4YeCKUX BKIHOYCHUIH,
JIOYCKAeTCsl 3eJICHOBATHIN OTTEHOK;
MaccoBasi 10JIsl TPUITAHOJIAMHHA -
He MeHee 85 MPOLIEHTOB;

MaccoBas 10 IpuMeceit (Boaa,
JIMATaHOJAMUH, TPUITAHOJIAMUH,
HeuJeHTU()UIIMPOBaHHBIC

MpUMecH) - He 6oJiee 15 MpOLeHTOB;
B TOM YHCJIE MacCcOBast JI0JIsl BOBI -
He 6onee | mporeHTa;

MJI0THOCTH TipH 20 rpamycax
Henscns - 1,100 - 1,130 r/em?;
LBETHOCTb MO IIATUHO-KOOAIBTOBOM
HIKaJe - He HOPMUPYETCsI

16. B mosuruu 261" cimoBo "oOs3arenabHO" 3aMEHUTh CJIOBaMH "HEOOS3aTENIbHO, TaK KakK CIIOKUBIIAsICS IPAKTHKA
B3aUMOJICHCTBUS C JIMIIEH3HMApaMU HE MOAPAa3yMEBAET BO3MOXKHOCTU IOJYUYEHHsS JIMIIEH3MATOM COOTBETCTBYIOIIMX IpaB, CO3/IaHUE
HOBBIX MPOU3BOJCTB HUTpUJa akpriioBor Kuciaotsl (HAK) mo3BoauT MoHETU3MpOBaTh JOCTYNHBIE Ha pblHKEe Poccuiickoit denepanu
MpONMWJIEH W amMMHuak (OrpaHMYCHHBIE K HKCIOPTY B EBpomeiickoM coro3e) B KOHKYPEHTOCIIOCOOHYIO MPOAYKITUIO C BBICOKOM
7100aBJIEHHON CTOUMOCTBIO, OPUCHTHUPOBAHHYIO Ha MTUPOKHUE SKCIIOPTHBIC PHIHKU'.

17. Iocne mo3uiuu 264! 1ONOIHUTE TO3HIIKMEH 2642 CIeIYIONIET0 COAePIKaHuU:

"2642. Texuonorus riugocat 20.14.51.190 rmudocar (N-(bochoHOMETHI)-TIUIIHH) 31 nexabpss na  o0s3aTeIBHO B HACTOSIIEe BpeMs pa3paboTaHbl 3",
MPOU3BOJICTBA  (KHCIIOTA) SIBJIAE€TCS JCUCTBYIOIUM BEIIECTBOM 2047 r. CrocoObI oNyueHus rmudocara
rmugocara MpenapaToB, UCHOIb3YEMbIX B KaUECTBE U3 pa3IMYHBIX UCXOIHBIX MAaTEPUAIOB.
(N-(dpochono- CPEJICTB 3aIUTHI KYJIbTUBUPYEMBIX 3T0 MO3BOJISIET BBIOPATH MOAXOISIINI
METHIT)-TJIUITIH) pacTeHuid. DTO TOJKEH OBITh OeNbIi Cyxon METO/I JIs1 IPOMBIIIIIICHHOTO

IOPOIIOK, HE coz[epmamnﬁ BUIAUMBIX BHEAPCHUA B 3aBUCUMOCTH
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MOCTOPOHHUX BEIIECTB
1 100aBJICHHBIX

MOJM(UIMPYIOIINX BEIECTB.
Coneprxanue riu¢ocaTHON KHUCIOTHI -
95 pOIIEHTOB B Macc.;
(dbopmanpaeruaa - He 6omnee 1,3 r/kr;
N-Hurpozormudocar - He 6oee

1 MI/Kr; HEpacTBOPUMBIX BEUIECTB

B oiHOMOJIsIpHOM pacTtBope NaOH -
He 6oitee 0,2 r/kr

OT JOCTYIIHOTO CHIPBS.
Pe3ynbTaTsl MHOTOJICTHUX
UCCIIEJOBaHUM

IO YCOBEPIIIEHCTBOBAHUIO
MHOT'OCTaIUITHOTO CHHTe3a ringocara
TO3BOJIMIIH:

3HAYUTEIHHO YIPOCTUTD
TEXHOJIOTHYECKUN MPOIIECC

3a CYeT HCIIOJIb30BaHUA

3¢ (EKTUBHBIX KaTAIN3aTOPOB;

CHHM3UTh TEXHOT€HHYIO HArpy3Ky
Ha OKPYKAIOIIYI0 cpely (UCKITIOYUTh
TOKCHUYHBIE PEareHThI, yMEHbBIIUTh
KOJIMYECTBO OTXOJIOB

Ha eNHUITY TPOAYKTa)

18. B mo3uiuu 271! cioBa "TEXHOJOTHUECKUH TPOIIECC MPeayCMaTpUBaeT MOJIydYeHUE METHI-TpeT-0yTriioBoro s¢upa (MTED)
wim  MeTwi-tpeT-ammwioBoro  spupa (TAMD) ¢ mnomompro peakiud W300yTeHa WJIM  M30MEHTEHAa C  METaHOJIOM,
WM STHI-TpeT-0yTriioBoro sdupa (3TBD) ¢ momompio peakiuu n300yTeHa ¢ 3TaHoiaoM. OCHOBHAs MPOMBIIUICHHAS MPOMAYKITUS -
MEeTUJI-TpeT-0yTumnoBeiid 3¢up MTBD ¢ TexHudyeckumMu xapakrtepuctukamu, cootBercTBytomumu ['OCT P 58282-2018 "DDUP
METWI-TPECT-BYTWUJIOBBIN. Texuuueckue yCIOBHUA" IS BBICIIETO COpPTa. YPOBEHb CTOKOB M BBIOPOCOB B armocdepy
B COOTBETCTBUHU C JICUCTBYIOLIUM POCCUICKUM 3aKOHOAATEIHCTBOM' 3aMEHHUTH CIOBaMH "TEXHOJOTMUYECKUM MPOLIECC MPETyCMaTPUBAET
noyiydeHue MeTui-tper-oytunooro 3¢upa (MTBI) unu merun-tper-amunoboro 3¢upa (TAMD) ¢ momomipio peakiuu n300yTeHa
WJIM U30TIEHTEHA ¢ METAHOJIOM WM ITHWI-TpeT-OyTminoBoro s¢upa (3ThD) ¢ momonrsio peakuuu n3o0yTeHa ¢ 3TaHoaoM. OCHOBHas
MPOMBINIUICHHAS] TPOAYKIUS - METHI-TpeT-OyTmwioBblii 3gup (MTBD) ¢ TexHWYeCKMMH XapaKTEPUCTHKAMH, COOTBETCTBYIOIIUMH
TOCT P 58282-2018 "D®UP METUJI-TPET-BYTWUJIOBbBIN. Texuuueckue yciaoBus" 1A BBICIIETO COpPTa. YPOBEHb CTOKOB
U BBIOPOCOB B aTMoc(epy B COOTBETCTBHH C JCHCTBYIONIMM POCCUMCKUM 3aKOHOJATEILCTBOM'", CIIOBO '"00s3aTeNbHO" 3aMEHHTH
ciioBaMu "HE0O0S3aTENbHO, TaK KaK CJIOKHBINAACA MPAKTHKA B3aUMOJEWUCTBUA C JHUIICH3MApPAMHU HE IOAPA3yMEBAET BO3MOKHOCTH
MOJIYYEHHS JIMIEH3UAaTOM COOTBETCTBYIOIIMX IpaB, TexHojoruu MTBD, TAMD, DTBD sBIAOTCA AOCTATOYHO 3PEJILIMH U UMEIOT
OTpaHUYCHHBIN MOTEHIMAN yiy4diieHus, B Poccuiickoii deneparuu cymecTByeT KOHKYPEHTOCIIOCOOHBIHN nuiieH3uap mnpoimeccoB MTBD,
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TAMD, OTBD, caMoCTOSATENBbHO pPa3BUBAIOIINN COOCTBEHHBIC TEXHOJIOTHH, CTPOMTEIBCTBO YycraHoBok MTBD, TAMD, 3TbD
HeoOxoauMo T o0ecriedeHus pactyiiero cinpoca B Poccuiickoit deneparini Ha BBICOKOOKTAaHOBBIE OCH3UHBI'.
19. Tlocne mo3uiuu 273 HOMONMHATE mO3uIkeit 273! cieayromero coaepKanus:

"273!. TexHojorus aKTUBHPOBAH- 20.14.71.110  yronb akTHBHPOBAHHBIN, TUIOIIA b 31 nexabpss na  00sI3aTENLHO MIPOIYKIIHS, IOJTyIeHHAs Ha 06a3e 2",
MPOU3BOJICTBA  HBIN yroib MOBEPXHOCTH - He MeHee 1200 m2/r 2040 . TEXHOJIOTHH MepepadoTKH
AKTHBUPOBAaH-  C BBICOKOH CeIIbCKOXO03sIHCTBEHHBIX OTXO/I0B
HOTO YIJIA COpOIIMOHHOM (mmemyxa puca), UCIONIb3yeTCs
U3 METyXH pUca CIIOCOOHOCTHIO B (hapmarieBTHIeCKOH

NPOMBILUICHHOCTH, METaJUTypPTUH,
HE(PTSIHON U XUMHUYECKOMH
HNPOMBILUICHHOCTH, TIPH IPOU3BOJICTBE
PE3UHBI, TOJUMEPOB, hapdopa,
CTeKJIa, TeKCTHIISI U OyMaru.

O0beM phIHKA MOCTOSTHHO PacTeT,
OTKPBIBAIOTCS HOBBIE Chephl
npuMeHeHus mpoaykTa. CrpbeM
SIBJISIETCSI BO30OHOBIISIEMOE CHIPBE -
OTXOJIbI CEIBCKOXO3SIHCTBEHHOTO
MPOU3BOJICTBA, NIPH IIPOU3BOJICTBE
TeHepUPYEeTCst JeeBas TeIoBas
SHEPTrUsl, UCIIOIb3yeMast JUTs Hy X[
HpPEeATIPUSTHS.

B xo/e TeXHOIOrHuecKoro npoiecca
nepepabOTKU PUCOBOH MICTyXH
BBIJIEJISIETCS TOPIOUUN Ta3, KOTOPBIN
3aTeM UCIOJIb3YeTCs

B TEXHOJIOTMYECKOM TIpoliecce

JUISL CYILIKU THOKCH]IAa KPEMHUSI

Y aKTUBHUPOBAHHOTO YTJIS, TEM CAMBIM
JIOCTUTAIOTCS pecypcoddhheKTUBHOCTS,
SHEProdPPeKTUBHOCTD

Y 9KOJIOTHYHOCTH C YYETOM
OTCYTCTBUSI BEIOPOCOB BPEIHBIX
BEIIECTB B aTMOChepy
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20. ITocne mo3uttuu 294! nomoaHUTH Mmo3uLKen 2942 cieayroIero CoaepKaHus:

TexHomOTHS cynbdar 20.15.32;
MPOU3BOJICTBA  aMMOHHUS 20.59.52
pacTBopa TpaHyIIpo-

cynbdara BaHHBI;

aMMOHMS TEXHUYECKUI

Y TEXHUYECKOTO (PTOPUCTHII

¢dbropucroro KaJbLIAH

KaJbIHA IPU

COBMECTHOMU

nepepaboTke

(dhocdorurnca

U KpeMHedTO-

PHUCTOBOJO-

poaHoM

KHCIOTHI

cynbdar aMMOHHS,
rpaHyJHMPOBAaHHBIN B COOTBETCTBUU
¢ TV 2181-694-00209438-2015

c mM. 1 "Cynsdar ammonus".
Texuuueckuil PTOPUCTHIN KaTbIIHi
CO CIIEIYIOLIMMH XapaKTePUCTUKAMHU:
MaccoBasi 10JIsl BOJIBI -

He 6osee 52 MPOIEHTOB;

MaccoBasi 103151 HTOPUCTOTO KaJbLUsI
(B mepecyeTe Ha Cyx0€ BELIECTBO) -
He MeHee 40 MPOLIEHTOB;

MaccoBas 10Jis1 001ux pocdaron

B nepecuete Ha P,O5 (B mepecuete
Ha CyX0€ BEIIECTBO) -

He MeHee 15 MpoleHToB

31 nexabps na
2050 r.

21. Tocne mo3uttuu 325! 1OMOMHUTP MO3UIKMEN 3252 CleIyIoIIero CoaepKaHus:

TexHonorus CBEPXBBICO- 20.16.10.119
MPOM3BOJICTBA  KOMOJIEKY-

CBEPXBBICO- JIAPHBIN

KOMOJIEKY- MOJIMATUIIECH

JIIPHOTO B NEPBUYHON

MOJINATHIICHA hopme

B NEPBUYHOMN

hopme

MOPOIIIOK CBEPXBBHICOKOMOJIEKYIISIPHOTO
MOJIUATHIIEHA CO CIIETYIOIIMMH
CBOMCTBaMHU:

MOJICKYJISIpHAs Macca, MJIH I/MOJIb -

ot 0,4 1o 10;

rpaHcocTaB, MKkM - oT 70 10 200;
HACBIITHAS IUNIOTHOCTE, I'/11 - oT 300 1o 500

1 suBaps  1a
2045 1.

HeOoO0s3aTeNbHO,
MTOCKOJIBKY

B pe3yJbTaTe
BHEAPCHHUS
TEXHOJIOTHH OyIeT
CO37aHO
MIPOU3BOICTBO
KOHKYPCHTO-
CIIOCOOHOT 0

Ha PBIHKE
MPOAYKTa

00s13aTEIBHO

pa3pabaTbiBaeMast TEXHOJIOTHSI
00JIa/IaeT ClIeIYIOLIMM OCHOBHBIM
IJIABHBIM PU3HAKOM JKOJOTUYHOCTH -
BO3MOKHOCTBIO TIepEepPabOTKH OTXO/I0B
IPOU3BOJICTBA KCTPAKIIHOHHOM
¢dhochopHOI KUCITOTHI -
KpeMHE()TOPHCTOBOAOPOIHOM
KUCIOTHI 1 hocdoruiica

B IIPOMBIIUICHHYIO MPOAYKIIHIO, TEM
CaMbIM CHH)Kasi HEraTUBHOE
BO3JICHCTBIE Ha OKPYIKAIOIIYIO Cpeay
Y TIOBBIIIAS CTENeHb 3P PEKTUBHOTO
UCIIOJIb30BaHKsI HEBO30OHOBIISIEMBIX
HOJIE3HBIX UCKOMAEMBbIX -
anaTuT-He(ENTMHOBBIX Py

TEXHOJIOTHsI CYCIIEH3UOHHOI
HOJIMMEPH3ALUH ATUICHA

B YIJICBOJIOPOJIHOM PaCTBOPUTEIIE
BKIIOUYeHa B MIHDOpMaIiMoHHO-
TEXHUYECKUH CIIPAaBOYHUK

10 HAWITYYIITUM JOCTYITHBIM
texHojorusm UTC 32-2017
"I[Ipou3BOCTBO MOIMMEPOB,

B TOM 4ucJie OropasziaraeMbix".
TexHOJIOTHsI COOTBETCTBYET BCEM
TpeOOBAHUSIM IO SKOJIOTHYHOCTH,
pecypcodaddekTHBHOCTH

1 3HEProdhHeKTUBHOCTH

2"
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22. Tlocne mo3uituu 348 MOMONHUTE Mo3uIkei 348! crieayromnero coaepKaHms:

TexHonorust
MIPOU3BOJICTBA
cynepabcop-
Oupyromx
MOJIIMEPOB
(CAII)

23. Tlocne mo3uiuu 352 TOMONHUATE MO3UIKeH 352! crieayromero coaepKaHms:

TexHomorus
MIPOU3BOJICTBA
KpacokK, JIaKOB,
MaCTHK

W aHAJIOTUYHBIX
MaTepHaoB IS
3aIUTHI
MeTajia

Y MeTaJlIh4e-
CKHUX U3ACTUN
OT BO3AEHCTBUSI
arpeCcCUBHBIX
cpen

cymepabcop- 20.16.59.170
Ooupyromme
MOJIUMEPBI

(CAII)

KUJKUE U CyXUe 20.30.1
JIAKOKPACOYHbIE

MaTepUaIbl,

coJieprKaliue

OpraHu4ecKue
pacTBOpUTEIH,

STMOKCHUHBIE,

aKpUIIOBbIE

U aJIKH]THbBIE

CMOIJIbL

32

cynepadbcopOupyroIre MoIuMeEPhI
(monmakpuiaT HaTpus) -

3TO XMMHYECKOE BIIArOOTIIONIA0IIee
BEILIECTBO B BUJIE TPAHYJI CO CIIOCOOHOCTHIO
K Tesieo0pa30BaHUIo M0]] BIMSHUEM
BITUTBIBAEMO# KUJKOCTH (BIIUTHIBAIOT
xuakoctd B 200 - 300 pas Gosbiie
COOCTBEHHOM MacChl)

3alTa MEeTaJla OT KOPPO3HUH.
TpeOGoBaHMsI K TEXHOJIOTHH:

MPOHM3BOJCTBO BBICOKOBA3KHX,
MOJYTBEPIBIX U TBEPABIX (CYXUX

1 B pacTBOpPE) KPacoK U JaKOB,
007a1al0ImuX XOpoIlel aare3uen,
OTIMYHBIMU MEXaHUIECKUMHU

CBOMCTBAMH, XUMMHYECKON CTOHKOCTBIO

¥ TE€PMOCTOHKOCTHIO, IPUMEHSFOLTHXCS

JUIL QaHTUKOPPO3HMOHHOTO IIPOMBILIUIEHHOTO
TOKPBITHS, MOPCKOM KPacKH, TPaskJaHCKOTO
CTPOUTENBCTBA, HA OCHOBE TIOIMMEPOB.
O0s13atesbHas cepTH(UKALUSA 110 CTAHAAPTY

1 ssHBaps
2040 .

1 stHBaps
2040 r.

HET

na

00s13aTEIBLHO

00s13aTEIBHO

9KOJIOTHYHOCTE!

OCHOBHOE CHIPbE - JIeTHas aKPHIIOBas
kucnora (JIAK) sBisieTcst omacHbIM
BEIIIECTBOM, CKJIOHHBIM

k mommmMepu3zanuu. [lepepadotka JIAK
B cynepabcopOupyroIue MoJTuMEPhI
MO3BOJISIET NOJTYIUTh HETOPIOUUI

Y HEONACHBIN MPOYKT, KOTOPBIH
UCTIONB3YETCS B TATHEHUYECKIX
cpencTBax (MOATY3HUKH, TPOCTHIHH

U TakK jaiee).
PecypcoaddekTHBHOCTB:

B TEXHOJIOTMH NOTYYICHUS
npousBojictBa CAIl MakcuManbHO
UCTIONB3YETCS PEIUKII YTHIIUT, CHIPhS
U TIPOMEXXYTOYHBIX IPOTYKTOB -

B pPE3yJbTaTe CTOYHBIE BOBI
OTCYTCTBYIOT

JULS TIOJIOTPEBA MPOJYKTa
UCTIONIb3YETCsl IPUPOHBIN ras,

YTO SIBIISIETCS] HanboIee
9KOJIOTHYHBIM CTIOCOOOM.

Jnst nepeMeniBaHus IPOAYKTa
UCTIONIb3YETCS AJICKTPUIECTBO,
CTOMMOCTb JJIEKTPUUECTBA

B c€0ECTOMMOCTHU MPOIYKTA

He 6oJjiee 2 MPOICHTOB, 3aMbIB
000py10BaHUsI POU3BOTUTCS
PacTBOPUTEINSIMU TOBTOPHOTO
UCIIONIb30BaHMs. IHBIX HEraTUBHBIX
(dakxropoB HeT. O0s3aTebHAS

2"
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T'OCT P CO 14001-2016

"CucTeMbl 9KOJIOTHYECKOT0 MEHEIPKMEHTA.
TpeGoBaHMs U PYKOBOACTBO

0 MPUMEHEHUTO"

24. Tlocne mo3uttuu 354° NOMOMHUTD MO3UIHMen 3549 cienyromiero coaepKaHus:

TexHomorus
MIPOU3BOJICTBA
THIPOTENEBBIX
OHOYMIIOB ISt
KOMILJIEKCHOM
JIMarHOCTUKU
ayTOUMMMYHHBIX
SHAOKPUHO-
natui

Habop
peareHToB

Ha OCHOBE
THPOTeIeBOro
Ououwmmna s
oOHapyKeHus
B CBIBOPOTKE
KpOBU
MaIEHTOB
AHTHUTEIT,
XapaKTePHBIX
IUTSE Ay TO-
HMMYHHBIX
3a00JIeBaHUI
SHIOKPUHHOTO
reHesa

20.59.52.195

TpeboBaHUs K HAOOPY: 00s13aTeNEHO
MIPUHIINAI JeHCTBUS HaOOpa J0KEH OBITh
OCHOBAH Ha MYJIETUINICKCHOM
MMMYHOAHAIIN3€ Ha THIPOTEIEeBBIX
OrounIIax, 00eCIeYNBAOIIUX AETEKIIUIO
He MeHee 10 ayToaHTUTEN, XapaKTEePHBIX
JUISl ayTOUMMYHHBIX 3200J1€BaHHI
SHIOKPUHHOTO T€HEe3a, BKIII0Yast
ayTOMMMYHHBIH TUPEOUAUT, CAXapHBIH
nuaber I Tuma, TuneproHaoTPOIHBIN
THIIOTOHAIU3M, IEPBUYHYIO
ayTOMMMYHHYIO HaIIIOY€YHUKOBYIO
HEAOCTaTOYHOCTh U ayTOUMMYHHBIN
MOJIUTTIAHAYIApHbIN cuHApoM | Thna;
THPOTelIeBble OMOYUIIBL, SBISIOIIUECS
KITFOUEBBIM KOMIIOHEHTOM Habopa, TOJIKHBI
coJepXKaTh ayTOAHTHTCHEI,
o0ecTeynBaroIIie BhIIBICHUE

B CBIBOPOTKE KPOBHU MapKepoB -

He MeHee 10 aHTUTEN, B TOM YHCJI€ TAKUX,
Kak aHTUTeNa K Tupeonepokcuaase (TPO),
tupeornooynuny (TG), penentopy
TUPEOCTUMYIIHPYIOLIET0 TOPMOHA YeTIOBEKa
(TSHR), Na/I cummnoptepy (NIS/SLCS5AS),
rytamataekapookcuinase (GAD),
uncynuny (IAA), tuposurdocharasza
nonobnomy 6enky IA2/PTPRN,
Tpancnoprepy uHkKa 8 (ZnT8/ SLC30AS),

31 nexabps na
2030T.

ceptuduxarys

no crangapty ISO 14001-2016
"CucTeMBl 3KOIOTHIECKOTO
MeHeKMeHTa. TpeboBaHus

Y PYKOBOJICTBO 110 IPUMEHEHUIO"

IPU [TPOU3BOICTBE
U KCIUTyaTali1 Habopa peareHToB
Ha OCHOBE CO3IaHHOM TEXHOJIOTUH
HE HCIIOJIb3YIOTCS BPEIHBIE,
TOKCHYHBIE U BIUSIOLIME HA
OKPYXKAIOIIYIO CPE/y BELIEeCTBA.

Bce HeoOxo1uMBbIe yCIIOBUS
NPOU3BOJICTBA M IKCILTyaTallH,
BKJIFOUAsl ypPOBEHb BO3JICHCTBUS Ha
OKPYXKaIOIIYIo Cpeay,
pecypcodhPpeKTHBHOCTD

1 3Heprod3¢HeKTUBHOCTH, OYAyT
HPOITUCAHBI B COOTBETCTBYHOLIUX
paszenax OIbITHO-IIPOMBIIUIEHHOTO
periamMeHTa Npou3BOICTBa HAbOpa
pearenToB. [loTeHumnan pa3BuTus
TEXHOJIOTUH CBSI3aH C Pa3BUTUEM
BBICOKOTEXHOJIOTMYECKUX

Y MHOTO(YHKIIMOHAJIBHBIX OMOYHUIIOB
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(bepmeHTy oTiIeTIIeHNsT OOKOBOI

nenu (P450scc), 3-6erta-
THJPOKCUCTEPOUICT UAPOreHA3e
(3-BHSD/HSD3B1), perieniropy
(OJITUKYIIOCTUMYJIMPYOLIETO TOPMOHA
(FSHR), 21-ruapokcunasze (210H),
17-ruppoxkcunasze (P450c17),
omera-uHTephepony (IFN-omega),
anbda2-uarepdepony (IFN-alpha 2),
NACHT leucine-rich-repeat protein 5
(NALPS), narepneiikuny-22 (IL-22),
AHTUTEHY OeTa-KIIETOK ITO/IKETyA0UHOMN
xenesnl (ICA/ICA69);

npoleaypa MyJIbTUILNIEKCHOTO aHaIn3a
JIOJDKHA OBITh peaji30BaHa MOCPEICTBOM
perucTpanuu crienupUIHbBIX KOMIUIEKCOB,
00pa30BaHHbIX B X0/I¢ IMMYHOAHAJIH3a
MEX1y UMMOOWIIN30BaHHBIMU TIpeTapaTaMu
AYTOAHTUTE€HOB, BBISBIISIEMBIMU
AyTOAHTHUTEIaMH U MPOSIBIIIONIEH
CUCTEMOH, 00ecTIeunBaroIIeii 00IIyI0
JIETEKIMIO U UMERoLIeH (IIyOpeCleHTHYIO
METKY JUIsl €€ peaii3allui;

JIETEKI1sI KOMIUIEKCOB JI0JKHA OBITh
NpOBEZICHA C HCIOIb30BaAHUEM
CTaHAapTHOTO 000PYAOBAHUS
OTEUECTBEHHOTO IIPOU3BOJICTBA -
annapaTHO-MPOTrPaMMHOI0 KOMILIEKCa
(3aperucTpupoOBaHHOTO

B DenepanbHOl Cityk0e 1o HaA30py

B c(hepe 31paBOOXPAHEHN),
NPECTABIISIONIEr0 cO00# (hIyopeceHTHBIN
aHaJIM3aTOP OMOYHIIOB C MPOrPAMMHBIM
o0ecreYeHEM, TT03BOJISIOIUAM

NOJIy4aTh Pe3yJIbTaThl aHATH3a

B aBTOMaTHYECKOM PEXUME
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25. Tlocne mo3uiuu 363 TOMONHUTE MO3UIKeH 363! ClieAyIoero coaepKaHms:

TexHomorus
MIPOU3BOJICTBA
OHOXMMHUYEC-
KOTO
KOMIIOHEHTA -
KCaHTaHOBOM
KaMmeu,
IITUPOKO
HCTIOJIB3YI0-
Heucs

B pPa3IMYHbIX
OTpacisx
MIPOMBIIILIEH-
HOCTH

KCaHTaHOBas
KaMEab

20.59.5

OCHOBHBIE CBOMCTBA KCaHTaHa

JUTS He(pTEXUMMUHU JIOJIKHBI COOTBETCTBOBATh
'OCT P56946-2016 "Hedtsanas u razosas
MPOMBIIIICHHOCTh. Martepuanbl 0ypOoBBIX
pactBopoB. TexHuueckue ycinoBus

¥ UCTIBITaHUs " TIO TAKUM XapaKTePUCTHKAM,
KaK MPUCYTCTBUE Kpaxmaia, Tyapa Wil X
TPOM3BOJIHBIX, COJICPKaHUE BIIArH,
TIPOIICHTOB, HE OOJiee, CUTOBBIN aHAIIU3,
PEOJIOTHIECKUE XaPAKTECPUCTHKH.
KcanTanoBast kaMep [Tl TUIIEBOM
MPOMBIIIIJIEHHOCTH JI0JDKHA
cootBercTBoBaTh ['OCT 33333-2015

" To6aBku nuieBbie. Kameas kcaHTaHOBaAst
E415. Texauueckue ycnoBus": BHEIIHUN
BUJI U I[BET, 3aIaX, paCTBOPUMOCTH,
PEOTOTHYECKUE XapaKTCPUCTHKH,
MHKPOOHOIOTHIECKHE

M TOKCUKOJIOTHYECKHE TTOKA3aTEIH.
TpebGoBaHMS K TEXHOJIOTHH:
MHKPOOHMOIOTHYECKHIA CHHTE3 KCaHTaHa,;
HCIOTH30BAHUE YIBTPA3BYKOBBIX
TEXHOJIOTHI;

yIpaBlieHHe TPOIIECCOM IPOU3BOJICTBA

C TIEJIBIO TOTYYCHUSI KCAaHTaHOBOM KameIn
JUTSL pa3IIMYHBIX OTpaciei
MPOMBIIICHHOCTH

1 sHBapst nma
2050 .

HCIIPUMCHUMO

9KOJIOTHYHOCTH - B TIPOIECCE 1"
IPOHU3BOJICTBA HE 00pa3yroTcs
TOKCHYHBIC U 3arPA3HAIONINE CTOYHBIE
BOJIBL. B KadecTBe 3arps3HAIOMNX
KOMIIOHEHTOB - OPTaHMYECKUE OCTATKU
OT IUTATENBHON Cpeapl (Kpaxmail,
caxap, IEeNTOH U TaK Jajiee), I03TOMY
OCTAaBIIUKCSA 0CaJ0K CO CTAHILIUHA
OYHUCTKH CTOYHBIX BOJl MOXKET OBITH
UCTIONB30BaH B KauecTBe yIoOpeHus
JUISL CETIbCKOXO3AMCTBEHHBIX YTOIUN U
HE OKa)XeT HeraTMBHOTO BO3JEHCTBUS
Ha OKPYXAaIOIIyIo Cpeny.
PecypcoaddhekTHBHOCTD -
UCTIONB30BaHNUE IIPU IIPOU3BOJICTBE
TOYHOT'O KOHTPOJIS PacXxoza BOJABI U
SHEPropecypcoB A CHIKECHUS
BO3MOXHBIX IIOTEPb, a TAKXKE
UCIIONBb30BaHIE KOMIIOHEHTOB
npou3BojcTBa Poccuiickoit
Deneparuy U1 ONTHUMH3ALNN
JIOTUCTUYECKUX 3aTpar.
Nmmnoprozamenienne. CTaOUIbHBIN
crpoc Ha OypOBEIE PacTBOPHI,
00yCIIOBJICHHBIN MPOU3BOACTBEHHOMN
mporpaMmoii mo 6ypenunro. Poct
nOTPeOJICHHUS B MUIIECBOM
npoMbIIIIeHHOCTH. Cpoc Ha JaHHBIH
3aryCTUTEh B KOCMETUIECKOHN U
(hapMaIeBTHYECKON OTPACIISIX
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26. [Tocne mo3uiuu 365 TOMONHUTE MO3uIUsIME 365! - 3653 cireayromero coaepKaHus:

TexHosorus
MPOU3BOJICTBA
MOIUGHUIHPO-
BaHHOTO
MOJIMaKpUIIaTa
HaTpHsL
(mmucniepraropa)
METOZOM
paauKalbHOU
COTIONIUMEPH-
3anun
HeTpeaeTbHbBIX
KapOOHOBBIX
KHCIIOT

B BOJTHOM
pacTBOpe

B IIPUCYTCTBUH
WHHUIHATOPOB
U areHTOB
nepeaavy Lernu

TexHomorus
MIPOU3BOJICTBA
OKCHATUIIU-
POBaHHBIX
HEHACHIIICHHBIX
MTOJIUATHIICH-
TIIUKOJIeH

MoaupuIMpo- 20.59.59.900
BaHHBIN

MOJIMAKpUIaT

HaTpHs

(aucmeprarop)

U ero

COTIOJIUMEPHI

HeHachineHuele  20.59.59.900

a¢ups
MOJHUATUIICH-
TITHKOJIS

TEXHUYECKHE XapaKTEPUCTHUKU BOIHOTO
pacTBOpa CONoINMepa aKpPHIOBOI

Y MQJICHHOBOM KUCJIOT:

BHEIIHUH BUJ - OecIIBEeTHAA

WM JKEJTas BA3KAs KUIKOCT;
COJIepXKaHNE CYyXHX BEIIECTB -

38 - 42 nmporieHrTa;

BSA3KOCTh BOAHOTO pacTBOpa

C MacCOBOH J0JIel CyXHX BEILECTB

20 mpo1eHToB - 25 - 45 caHTuIya3;
MoKa3aTeidb aKTUBHOCTH BOIOPOIHBIX
nonos (pH) BomHOTO pacTBOpa

C MacCOBOH J0JIel CyXHX BEILECTB

10 mporneHTOB - 7 - 9;

CBETONPOITYCKaHHE BOJAHOTO PacTBOpa

C MacCOBOH J0JIel CyXHX BEIECTB

10 mporieHTOB - HE MEeHee 75 TPOIEHTOB;
MaccoBasi KOHIICHTPAILXs OCTaTOYHOM
AKPHJIOBO# KHCIIOTHI - He Oonee 500 Mr/kr;
MaccoBasi KOHIICHTPAILXs OCTaTOYHOM
MaJIeMHOBOM KUCIIOTHI - HE DoJiee

3000 mr/kr;

JUCTIEPTUPYIONIAs CIIOCOOHOCTD

o Xemmnmupy - He Mmeree 300 mr CaCOs/r

MOKa3aTesIM KaueCTBa OKCUITHIIMPOBAHHBIX
HEHACBIIIEHHBIX MOJIMATHICHIJIMKOIEH:
BHEIIHUH BUJI - JXHJIKOCTb OT CBETJIO-
JKEJITOrO 0 KOPUYHEBOT'O L[BETA

WM TIJIOTHAS Macca oT 6eoro

JIO0 CBETJIO-)KEJITOTO 11BETA;

NOKa3aTeslb aKTHBHOCTH BOJOPOIHBIX
nonos (pH) - 5 - 7;

MoJekyisipHas Macca - 400 - 5000 Jla

31 nexabps na
2052 .

31 nexabps na
2052 .

HeOoO0s3aTeNbHO,
TaK KaK JaHHas
TEXHOJIOTHS

B IOJIHOM 00BbeME
MO3BOJISIECT
OCYIIECTBUTH
BHEJPEHUE

B cepuiiHOE
MIPOU3BOJICTBO

00s13aTEIBHO

OCBOGHHE 1 IIPOMBIIILICHHOE BHE/IPEHHE
JIAHHOW TEXHOJIOTHH TTOBBICSIT aCCOPTUMEHT
TIOJIMKapOOHOBBIX KUCIIOT, MX COJIEH
(mucriepratopoB) 1 AHEKTHBHOCTD UX
PabOoTHI 1O OTHOLIEHHIO K IIUPOKOMY
CTICKTPY HAKUTICOOpa3YFOIIMX CoMeit 3a
CHET HCTIONIB30BaHMS IOTIONHUTENBHBIX
COMOHOMEPOB M BEIOOPa TIPHPOIBI
MHWLNATOPA.

TexHOIOrMst OTHOCHTCS K O€30TXOIHBIM,
BCE UCTIONB3YEMOE CBIPbE
niepepadaThIBaeTCs B TOTOBBIM NPOIYKT,
UMEIONHI 4 KITace OMacHOCTH
(manoomnacHsle). Ha Beex cramisix
TIPOM3BOZICTBA MCTIONB3YIOTCS BOJHBIE
PacTBOpHI C UCKITFOUCHNEM HCTIONB30BAHHS
JIOTIOJTHUTEIILHBIX PAaCTBOPUTENEH, T03TOMY
OTCYTCTBYIOT BBIOPOCHI B OKPY>KAFOLILYIO
cpery.

Ha Bcex cramsix mpou3BoCTBa
HCIIONB3YHOTCS BOIHBIE PACTBOPBI C
HCKITIOUEHHEM HCTIONB30BAHMS
JIOTIOJTHUTENBHBIX PACTBOPUTEINEH, UTO HA
20 IPOLIEHTOB CHIDKAET 3HEPro3aTparsl Ha
TIPOM3BOZICTBO

BO3MOYKHOCTH YCHIICHHSI CYIIECTBYFOIINX 1
(WnH) OSIBITCHMST HOBBIX CBOMCTB
COBPEMEHHOW TEXHOJIOTUH U HalPaBJICHHI.
TexHONOrHs MO3BOIISIET BBITYCKATH
IAPOKUI CHIEKTP MOTMMEPHBIX
MOIM(HKALIHIT U3 JOCTYITHOTO
YIJICBOAOPOIHOTO CHIPHSL.

Hcnons3ys pa3nuyHble BUBI
HACBIIIEHHBIX W HEHACHIICHHBIX
CHHPTOB (2-BUHUIOKCHATHIIOBBIH
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CIHPT, 4-BUHMIOKCHOY TUIIOBBIN
CIIMPT, U30TPCHHUIOBBIH, aJIJTHIOBBIH,
METAJUTUIOBBIN, METUJIOBBIN

U IPYTHE CHUPTHI), MOYKHO MOTYYaTh
3(UPEI ¢ pa3HBIMHA MOJICKYJISPHBIMU
MaccaMd ¥ (pyHKIIHOHATEHBIMU
IpyIIaMy, 94TO MO3BOJIACT
CHUHTE3UPOBATh MOJIUMEPHI U
COMOJIMMEPHI HAa UX OCHOBE C Pa3HBIMHU
MOTPEOUTEITLCKUMH CBOMCTBAMH.

3TO MO3BOJISIET YTBEPKAATD,

YTO TEXHOJIOTHS HE ycTapeeT

B TCUCHHE HECKOJIBKUX JCCATHICTHIA
U 33 CYeT MOIUGUKAIIIIA TO3BOJIHT
PACIIUPATH ACCOPTUMEHT
BBIIyCKaeMO# npoaykmuu. J{ns
MTOBBINICHUS YKa3aHHBIX TEXHUYECKUX
XapaKTEPUCTHK MPOU3BOIUMOMN
MPOAYKIIUHU Ha CTAIMK CHHTE3a 3PHUPOB
MOJIUKapOOKCUIIATOB OyAeT
HCCIIEI0BAThCSI BO3MOYKHOCTh
HCII0JIb30BaHUSI MOHOMEPOB
Pa3IM4YHON MOJIEKYJIIPHOM MacChl
(400 - 5000 [la), a Ha cTaguu CUHTE3a
HCXOJHBIX MOHOMEPOB MOTYT
HCIOJIb30BATHCS Pa3IMYHBIC TUIIBI
KaTaJTUTUYECKUX CUCTEM: YHCTHIC
METaJUTBI, THIPUIBI, THAPOKCUIBI

U QJIKOTOJIATHI IIETOYHO3EMETbHBIX
METaJIJIOB, KOTOPBIE MTO3BOJIAT
MIOBBICUTh CEJIEKTUBHOCTH Ipoliecca
OKCHATHIIUPOBAHUS HEHACBIIICHHBIX
CIIMPTOB U YCKOPHUTH BpeMs
MIPOBEJCHUS PEAKLIUHN CHHTE3A

Ha 15 - 20 mpoLeHTOB, TEM caMbIM
MTOBBICUTD TIPOU3BOIUTEIHHOCTD
IIpoLecca, YTO TaKXKe TT03BOJIHUT



CHH3HUTH OOIIENTPON3BOICTBEHHbIE
3arpathl Ha 10 - 15 mporieHTOB.
[Ipenmnaraemasi TEXHONOTUS TTO3BOJIUT
CHHU3HUTh MacCOBYIO JIOJTIO BOJBI

Ha 25 MPOIIEHTOB U I[BETHOCTH

Ha 30 IpOIEeHTOB IS MOJTy4aeMbIX
3¢upoB. Pa3zpaboTka HOBBIX
CEJIEKTUBHBIX KAaTaIN3aTOPOB
JOTIOTHUTEIBHO TTO3BOJIUT MOyYaTh
3hUPBI ¢ Y3KUM MOJIEKYJISIPHO-
MaCCOBBIM paclpeaeIcHreM,

YTO MOBBICUT KaueCTBO TOTOBOU
HIPOAYKIINH U PEaKIIOHHYIO
AKTUBHOCTH MOHOMEPOB.

[Ipu cuHTE3€ Pa3TUYHBIX TUIIOB
BBICOKOMOJIEKYJISIPHBIX 3(UPOB,

KaK MPaBUJIO0, HET HEOOXOANMMOCTHU

B IIPOMBIBKE peakTopa U
000pyI0BaHUS, €0 MOXHO POIYTh
¢ oMoIpko azota (N,) ¢ nanpHeumen
HeWTpanu3anueil B CaHUTapHOM
KOJIOHHE, YTO B CBOIO OUepeb
YMEHBIIaeT 00beM CTOUHBIX BOJ

Ha 98 IpoIeHTOB.

PacTBOp 13 caHUTapHOU KOJIOHHBI
MOJKET OBITh HampaBJIeH

B IIPOM3BOJICTBO JKUAKHUX T00aBOK.
B TexHoMOrMM MITaHUpPYyETCSA
UCIIONIb30BaHIE OTHOCTAAUHHOTO
KaTaJIn3UPOBAHMS UCXOIHBIX
HEHACHIIEHHBIX CIIUPTOB,

YTO MO3BOJIUT IPOBOAUTH
OKCHATHIIUPOBaHKE 03
JOIIOJTHUTEIBHOTO KaTanu3a
HIPOMEKYTOUHBIX IPOIYKTOB.
HanHoe peniene obecriednBaeT
CYLIECTBEHHOE COXpaHEHHUE



365%.

Texuomorus
MIPOU3BOJICTBA

a¢ups
moJinKap6o—

20.59.59.900

39

3(HUpBI MOJTUKAPOOKCUIATOB B (hopMe
BOJIHBIX PaCTBOPOB;

31 nexabps na
2052 .

HeOoO0s3aTeNbHO,
TaK Kak JaHHas

3IEKTPOIHEPTUH Ha TEMIIePaTypHBIN
Harpes, IpoIiecc BaKyyMHPOBaHUS
CBIPBsI, @ TAK)KE CHIKEHUE

pacxojia KaTaJau3aTopa.

IIponecc OKCUATUIIUPOBAHUS
COIIPOBOKIAETCS BBIACICHUEM
60JIBIIOr0 KOJHMYECTBA TEIIa, KOTOPOe
OyZeT MCII0JIb30BaHO AJIS HarpeBa
OXJIAKJAOLIEN BOJBI C AAJIbHEHIINM
HIepEeBOJIOM BOJIBI B Hap.

ITo TexHOIOrMYU C IOMOLIBIO
KOHJICHcaTopa OyJeT obecrneueHa
peuupKyIsiHs 00pa3yrolierocs napa
B BOJIy, YTO ITO3BOJIUT COKPATHTh
NOTpeOIeHHe BOJHBIX PECYpPCOB

U SHEPro3arpar Ha uX J0ObITy.
PazpaboTtka u BHeApeHne Oomee

3¢ (EeKTUBHOTO KaTaau3aTopa
MO3BOJISIT COKPATHUTh JACHEKHBIC
3aTpaThl 3a CUET CHIKEHUS 00beMa
UCIIONIB3YEMOr0 KaTau3aTopa,
TpeOyeMoro JIsi CHHTE3a,

YTO HECOMHEHHO IO3BOJIHT
YBEIMYUTH 00BEM IIPOU3BOJICTBA

U COKPATUTh PACXOJHBIE HOPMBI

Ha BBIMYCK MPOAYKIIIH.
Heob6xonuma HapaboTka
HPaKTUIECKOI CTaTUCTUKU

JUTA TIOJTYYEHHUS TOUHBIX TaHHBIX

1o pecypcodpexTuBHOCTH

1 3HeprodhHeKTHBHOCTH
COBPEMEHHOMN TEXHOJOTUU
IPOHU3BOJICTBA OKCHITHIINPOBAHHBIX
HEHACHIIIEHHBIX NOJIMITHIICHTJIUKOJIECH

B YCJIOBUAX MOCTOSTHHOW KOHKYPEHLINU
Ha MUPOBOM PBIHKE TEXHOJIOTHUS

2"



3¢upoB
moJinkap6o-
KCHJIATOB
(monukap6o-
KCHUJIaTHBIE
cymepruiac-
TH(HUKATOPHI)
METOJIOM
STepUPUKAIINN
moJinkap6o-
HOBOM KHCJIOTBI
C HAaCBIILIEHHBIM
ahupoM
MOJIUATUIICH-
TIIMKOJISL HITH
paauKalbHOU
HoJMMepuU3a-
1012071
HEeHAChIILEH-
HBIX
KapOOHOBBIX
KUCIIOT

C HEHACBIIICH-
HBIMH d(hUpamMu
MOJIUATUIICH-
TITHKOJIS

KCHUJIaTOB

40

KHUJKOCTh OT IPO3PAYHOM 10 TEMHO-
KOPHUYHEBOM, KOHIICHTpAIXs POAYKTA -
25 - 65 NMpoIEHTOB, TMHAMUYECKas
BA3KOCTH - 50 - 1200 canTumyas,
NOKa3aTeslb aKTHBHOCTH BOJOPOIHBIX
nonosB (pH) - 4 - 6.

Ddupsl MOIUKAPOOKCUIIATOB

B (hopmMe mopoIka:

MOPOILOK OT OEJIOTo JI0 KEJITOro IBeTa,
pH 7 - 9, BnaxxHOCTH - He OoJee

8 MPOLEHTOB, HACHIITHAS IUIOTHOCTb -
He menee 300 xr/m?

TEXHOJIOTHS
B IOJIHOM 00BbeME
MO3BOJISIECT
OCYIIECTBUTH
BHEJPEHUE

B cepuiiHOE
MIPOU3BOJICTBO

MIPOU3BOJCTBA 3(PHUPOB
MOJTMKApOOKCHIIATOB
(mouKapOOKCHIaTHBIC
CynepIuiacTu(HUKaTopsbl)

KaK METOJIOM dTepu(UKauu
MOJTMKAPOOHOBOI KHCIOTHI

C HACBIIICHHBIM 3(HUPOM
HOJIMATUIICHTIIAKOJIS,

TaK U paJIMKaILHOMN MMOJIMMEPU3AINT
HEHACBIIIEHHBIX KAPOOHOBBIX KHCIOT
C HEHACBIIICHHBIMU 3UpamMu
HOJIMATUJICHTIIUKOJIS TIOCTOSTHHO
COBEpIICHCTBYETCsI. Pa3BuTHE MaHHBIX
TEXHOJIOTUI MPOUCXOUT 32 CUET
BKJIFOUEHUS B COCTAB CHHTE3HPYEMbIX
KOMITO3MIHI JOTIOITHUTEIBHBIX
MOHOMEPHBIX 3B€HbEB Ha OCHOBE
HETpeIesIbHbIX KapOOHOBBIX

KHUCIIOT, UX TPOU3BOJHBIX,
HU3KOMOJIEKYJISIPHBIX
STHJICHTJIMKOJIEH, KATHOHAKTHBHBIX
MOHOMEPOB U JIPYTHUX.

ITorck HOBBIX COMOHOMEPOB

JUTSI TIOJTMKApOOKCHIIATHBIX 3PUPOB
AKTHBHO POJI0JKAETCH.

Bueapenue n1aHHON TEXHOJIOTMU
MIO3BOJIUT IIEPEOPUEHTHPOBATD
HPOU3BOJICTBA C MOJIUMETUIICH-
HapTATHHCYIb()OHATHBIX 100ABOK,
UMEIOIIUX 3 KJIacc OMacHOCTH
(yMepeHHO OmacHEIE),

Ha MOJUKapOOKCUIATHBIE dPHUPHI

4 xracca OMacHOCTH (MaJoonacHbIe).
Hcnonp3oBanue 3GupoB
HOJIMKapOOKCHIIATOB B OETOHAX
MIO3BOJIUT IIMPOKO MCIOJIB30BATh
nepepabOTaHHBIE 3aIIOTHUTEIH,
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27. Tocne no3uttuu 405 momonHUTh no3uiei 405! crieayronero coaepKaHms:

TexHomorus
MIPOU3BOJICTBA
JIPEHAKHBIX
aTpaBMaTH4-
HBIX KaTeTepOB
C MEPHBIMH
E€MKOCTSIMU

JIpeHa)KHbIE
MHOTI'0-
KaHaJIbHBIE
KaTeTepsl
CHIINKOHOBBIE

22.21.29.120

1 uronss  na 00s13aTEIBLHO

2040 r.

NPOU3BOIUMAs TIPOMBIIUICHHAS TIPOIYKIHS
BKJIFOYAET CIICAYIOIINE TEXHUYECKUE
XapaKTEePUCTUKU:

UCIIOJIb30BaHHE COBPEMEHHBIX TOJIMMEPHBIX
MaTepuajoB, 00JIaIa0IUX HEOOXOAUMOM
COBOKYIHOCTBIO CIIEYIOIINX KaueCTB:
OUONIOrHYecKasi THEPTHOCTh K BO3/IEHCTBHUIO
OMOJIOTHYECKHX JKHIKOCTEH;
TOKCHKOJIOT'YeCKasi COBMECTUMOCTh

HU3KOKIIMHKEPHBIE [IEMEHTBI
B paMKaxX KOHIIEMIINH "3eeHoro"
OeToHa, obecreunBas P STOM
JIOJITOBEYHOCTh KOHCTPYKLIUI

U X HU3KYIO Ce0eCTOMMOCTb.

ITo cpaBHEHHIO C TEXHOJOTHEN
HPOU3BOJICTBA TTOJIMMETHIICH-
HaQTATUHCYIb()OHATOB B 3asIBJICHHOM
K BHEJPEHUIO TEXHOJIOTUU CUHTE3a
3(HUPOB MOIUKAPOOKCHIATOB
OTCYTCTBYET CTaHisl CYJIb(HUPOBAHUS
C MIPUMEHEHHEM KOHIIEHTPUPOBAHHOU
CEepHOi1 KUCIIOTHI IIPH TeMIIepaType
160 - 180 rpamycos Ilenscus. IIpomecc
CHHTe3a 2(HUPOB MOITHUKAPOOKCUITATOB
110 TEXHOJIOTUH PaIUKAIIbHOM
HOJIMMEPH3aLUK POTEKAET

npu temmeparype 30 - 70 rpagycos
Henbcus, nporecc dTepuduKalym -
npu temmeparype 100 - 140 rpaxycos
Henbcus. CHMKEHHE TEMIIEpaTyphbl
CHHTE3a CYIIECTBEHHO CHIDKAET
9HEPro3arpaThl Ha MPOU3BOACTBO
TOTOBOM NMPOAYKIIUU

NPOMBILIIEHHOE OCBOSHHE
Y pa3BUTHE TEXHOJIOTHH TO3BOJIST
CYIIECTBEHHO CHU3UTh CTOUMOCTb

Y MTOBBICUTH Ka4eCTBO MPOAYKIIHH.
Bonee Bricokas 3¢ heKTUBHOCTH
MEIUIMHCKOTO U3/IeTHS TI03BOJIHUT
COKPATUTh CPOKH JIeueHHs1 OOJIBHBIX
Y CHH3HTH 3aTPAThl Ha JICUCHHE.
TexHonorus He OKa3bIBaET BPETHOTO

2"
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KaK C OpraHUu3MOM, TaK ¥ Pa3IHYHbIMU
BUJIAMH JIEKAPCTBEHHbBIX CPEJICTB,
UCTIONIb3YEMBIX JUIS YXO/1a 32 PaHOM;
AQHTUMHKPOOHAs PE3UCTCHTHOCTH;
MeXaHHU4ecKas IPOYHOCTb;

OIITUMAJIbHAS TBEPAOCTh, UMEIOIIAs
MHHUMaJIbHOE TPABMUPOBAHUE
NPUIIETAIOIIUX K PEHAXKY TKaHEeH;
HaJIMYUe NIMPOKOH HOMEHKJIATYPBI
pa3sMepoB M KOHCTPYKIHi, MAKCUMaIbHO
HOKPBIBAOLIEH MTOTPEOHOCTH XHUPYProB

U YYUTBIBAIOIIEH OTPOMHOE pa3zHOOOpasue
PaH ¥ MOJIOCTEH, a TAK)Ke METOJIMK JICUCHUS;
COBMECTHUMOCTb C COBPEMEHHBIM
MEJIUIUHCKUM JTUarHOCTUYEeCKUM

1 JIedeOHBIM 000pyIOBAaHUEM, METOIUKAMHU
JICUCHHUS: pEHTT€HOKOHTPACTHOCTb,
OIITHYECKas IIPO3PAYHOCTH 110 BCEH JJIMHE,
HIMPOKast HOMEHKJIATypa KOHHEKTOPOB,
KOMMYTHPYIOUIUX YCTPOUCTB;

yA0OCTBO U 6€30MaCHOCTh UCIIOJIb30BAHUS
JULst OOJIBHBIX U IIEPCOHAIIA, OKPYKAIOLIeH
Cpenbl: YCTPOUCTBa (hUKCAIMU B Telle

U Ha TeJle MAalMeHTa, PEJOXPaHSIOIINe
YCTpOMCTBa OT 00paTHOTO 3a0poca
9KCCy/IaTa, MPEeJOXPAHUTEIbHBIC KIIATIaHbI

28. ITocne mo3uiuu 411 momonHUTh mo3uiei 411! crieayromniero coaepKaHms:

Texnonorus
nepepaboTKu
MOJIMATHIICH-
Tepedranara
OTE4eCTBEH-
HOT'O

BBICOKOTIPOY-
HBIE KOpITyca
MarucTpab-
HBIX (QHUIBTPOB
JUTSL BOJTB;
KopIyca

22.29.2

YCTOMYUBOCTb K IaBIICHUIO 31 nexabpst HeT 00s3aTENBLHO
B 50 at™ (OZTHOMOMEHTHO); 2032 r.

YCTOWYHMBOCTH K MHOT'OKPATHBIM

JTUHAMHYECKUM Harpy3kam

B quamna3one ot 0 10 30 atm

(bostee 3 THIC. IIUKIIOB);

BO3JICHCTBHSI HA OKPYKAIOLIYIO Cpey,
He TpebyeT 00BEMHOTO
pecypcoobeciieueHust

1 3HEeproodecrnedeHus

npejsiaraeMast TEXHOJIOTHS UMEET
NOTEHIMAJ JajbHEHIIero pa3BUTHsI.
[oBbllIeHNE TEXHUYECKUX
XapaKTEePUCTUK POIYKIHH BO3MOKHO
3a cueT npuMeHeHus [10T-
KOMITAYH/IOB U MPHUCANIOK, KOTOPbIE

2"
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MIPOU3BOJICTBA
C TIOMOIIBIO
BBICOKOTEX-
HOJIOTUYHOU
MHOTOCTY-
MeHYaTon
CHCTEMBI
yAaJeHUs BIaru
13 IePBUYHOTO
CBIPBS,
CO3JIaHHSA
CTELUATBHBIX
MUKPOKIIFMa-
TUYECKUX
YCIOBUH

JI1s1 paboThI
00opymoBaHUs

JUUISL CHCTEM
YMSATUCHUS
BO/IbI

C TTOMOIIBIO
HOHOOOMEHHBIX
CMOJT;
BOJIOC/IMBHAS
apmarypa;
cu(OHBI;

ruOKHe
YAJIAHUTENN JJI5
KaHaJIM3aluOH-
HOU CHCTEMBI

43

KOMIIAKTHbIE rabapuTHBIC pa3MepHl;
SPrOHOMHUYHOCTb;

MPO3PaYHBIi KOPIyC T yIo0CcTBa
KOHTPOJIS 32 COCTOSIHHEM
(UIBTPYIOIIEro 3JICMEHTA,;
HHTYHUTHBHO MOHSATHBIE TOIKIFOUCHUE
M MOHTaX

29. Tocne mo3uttuu 5714 nomoauuTtk no3unusMu 571° - 57133 cneayromiero cogepikaHus:

Texnomorus
KOMILJIEKCHOM
TepaneBTH-
YeCcKoun
00paboTku
MTOBEPXHOCT-
HBIX TKaHEH
MalyeHTa,
OCHOBaHHast
Ha CHHEpIeTH-
YeCKOM
BO3JICUCTBUM
YIABTPa3BYKO-
BbIX (haKTOPOB -
paauoyac-

KOCMETHYECKHI
amnmapar

TS
KOMILJIEKCHOM
KOCMETHYECKOU
1 TeparneBTH-
qecKoMn
06paboTku
MTOBEPXHOCTHBIX
TKaHe# IanueHTa

32.50.1

YCTPOMCTBO COCTOUT

U3 3JIEKTPOHHOTO OJI0Ka, BaKyyMHOU
CHUCTEMBI U TePaNeBTHIECKOTO
npeodpazoBarens. Moxet
peanu30BBIBAaTHCSA B 3 BapHaHTax
HCTIONHEHUS - TIEpCOHAIBHBIN ammapar
JUTS IOMAIITHETO UCIOIB30BAHNUS, alllapaT
st CITA-camoHOB, MOIUKIMHUK

Y MPAKTUKYIOUUX Bpauel U KIMHUYECKUHN
arnnapart. BakyymHas cuctema
BUOPAIIMOHHOTO THTIA JOJDKHA UMETH 2
pexuma paboThI - IOCTOSHHBIN BaKyyM

U yIbCUPYIOMUN BaKyyM

¢ pazpspkeHueM 10 730 MM pTyTHOTO
ctos6a. TepaneBTHYCCKUI

1 ssHBaps
2040 .

Ja

00s13aTeIBHO

MO3BOJIAT UCTIONB30BaTh U3/IENHe

B 60JIee CYypOBBIX KIIMMaTHYECKHIX
YCIIOBUSX, PACIIHPUTH CIIEKTP
MPUMEHEHHUS U3AETIH, TOBBICUTh
€ro MPOYHOCTH U IOJITOBEYHOCTb.
Kpowme sToro, mosButTcs BO3SMOKHOCTh
3aTpayuBaTh MEHbIIEE KOJTHMYECTBO
OCHOBHOTO CBHIPBS 32 CUET
YMEHBIICHUS TONIIHHBI CTEHOK
W3JIeNUs, TEM CaMbIM CHU3HB
SHEPTroONoTPeOICHIE U PACXOIBI

Ha JIOTHCTHKY, YTO B CBOIO OYepeib
OIIarONpHUATHO MOBIHACT

Ha 9KOJIOTHYECKYI0 00CTaHOBKY

CHIDKCHUE HEraTHBHOTO BO3/ICHCTBUS
Ha OKPYXKAIOLIYI0 CPEly MOXKET ObITh
JOCTHTHYTO 33 CUET HPUMEHSIEMBIX
MaTepualioB, B OCTAIILHOM 3asiBJICHHAs
TEXHOJIOTHUSI HE OKa3bIBAET
HEeraTUBHOT'O BO3/ICHCTBUS Ha
OKPYKAIOLIYIO Cpe/ly, OTBEYaeT
COBPEMEHHBIM TPEOOBaHUAM
pecypcoddexTuBHOCTH

1 3Heprod(HHEeKTUBHOCTH
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TOTHOTO peoOpa3oBaTesb MPEACTABIAET COOOM
HarpeBa COEMHSAEMYIO C BAKYYMHOM cUCTEMOM

1 BaKyyMHOT'O YaIKy, B KOpITyce KOTOpPO CMOHTHPOBaH
Maccaxka YIIBTPa3BYKOBOH IbE30Ipeodpa3oBaTeb

HWIMHIPHUIECKOH (POPMBI ¢ PE30HAHCHOMN
yacToTol 880 kI'11, BEINOIHEHHBIN

U3 IBE30KEPaMHUKH CUCTEMBI ITUPKOHATA-
TUTaHATa CBUHIIA, IEHTPAIbHBIN

1 KOJIBIICBOM PaJIn0YacCTOTHBIE AIEKTPOIHI,
COEIMHUTENIbHBIE KaOeH U pa3beMBbl.
OCHOBHBIE TapaMETPHI U TEXHUYECKUE
XapaKTepUCTUKU U3ICIIH:

paboune YacTOThI YJIBTPa3ByKOBOTO

U paAMOYacTOTHOTO BO3/IEHCTBHUSA -
0,5-2,5MI';

WHTCHCUBHOCTH YIbTPa3ByKa

U PaAMOYacTOTHOTO H3ITyUeHHS

Ha KoXke - 3 Br/cm2;

WHTCHCUBHOCTH YIbTPa3ByKa

U PaAMOYacTOTHOTO H3ITyUeHHS

B 30HE 00paboTKH - 3 - 3000 Br/cm?

B 3aBUCHUMOCTH OT 4aCTOTHI

U MEIUIIMHCKOTO Ha3HAUEHUS,

BaKyyM - ITyJIbCUPYIOLIHHA

WJIH TIOCTOSIHHBIN, pa3psKeHHe

o1 760 10 730 MM pTyTHOTO CTOJI0A;
pasMep obpabaTsiBaeMoil 00s1acTu Tena -
30 - 60 cM?.



571¢.

Texnonoruu
MIPOU3BOJICTBA
MEIUIIMHCKUX
U3ISTUN IS

TIPOBOJHUK
JUIA DHIO-
BaCKyJISPHBIX
BMEIIIAaTENIbCTB,

32.50.13.110

45

ITo KOHCTPYKTUBHOMY HCIIOTHEHHIO
U3JeNue - IepeIBUKHOE,

He MpeIHa3HaueHHOe U PabOoTHI

IIPU IePEeHOCKaX U MepeIBUKCHUAX

B IIpefieriax JIeYeOHOT0 YUPEKICHHS.
DNeKTpoNrTaHUE U3AETHS JOIKHO
OCYILECTBIIATHCS OT OBITOBOM CETH
HanpspkenueM 220 B, gactoroii 50 I'm.
TToTpebsiemast MOIITHOCTH B paboueM
peXuMe TOIDKHA COCTABIIATh

He Oonee 2000 Br.

TpebGoBaHusI HAIEKHOCTH:

cpenHee BpeMs HapaOOTKHU Ha OTKa3 -

He menee 300 u.;

Ha3HAYEHHBIA CPOK CITYIKOBI

U3Jenus - He MeHee § JIeT ¢ MOMEHTa
MIPUEMKHU C YUETOM BPEMEHH
TPaHCIOPTUPOBAHUS, XpPaHEHHUS

1 KCIITyaTaluu;

Ha3HA4YeHHBIN pecypc U3aenus -

He meHee 30000 u.

(kaneHmapHbIN Cpok 3,5 roza).

W3nenue npu sKcIuTyaTaluyl JOIDKHO OBITh
YCTOWYMBO K MEXaHUYECKUM BO3/IEHCTBUSAM.
M3nenue B TpaHCIOPTHOM yaKOBKE
JIOJDKHO COXPaHATh pab0TOCTIOCOOHOCTh
MOCJIe MEXaHMYSCKUX BO3JACHCTBUM,
BO3HHUKAIOIINX [IPHU TPAHCIOPTUPOBAHHH.
Jnama3oH pabouux Temreparyp

TIPH SKCIUTyaTalluy U3JeNus - OT MUHyC 60
1o mtoc 40 rpagycos Llenbcus

MIPOBOJHUK C TOHKON CTEPHUIIBHON 1 uroHs 712
MIPOBOJIOKOH ¢ PEHTT€HOKOHTPACTHBIM 2040 1.
HaKOHEYHHKOM, OCHAIIICHHBIM OITJIETKOM

U CepACYHUKOM, B TOM YHCIIE C U3MEHAEMON

KOH(pHrypanuei, npeaHasHadyeHHbIN Ts

HEIIPUMCHUMO

MPOMBIIIJICHHOE OCBOCHHE

1 Pa3BUTHE TEXHOJIOTUH MTO3BOJIAT
Kak 00ecreyuTh Ka4eCTBEHHBIMH U
JOCTYIIHBIMHU H3AETUAMU KIMHUKH,
TaK ¥ cOPMHUPOBATH MOTEHIIUAT
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HHTCPBEHIIH-
OHHBIX
BMEIIIATEIbCTB
Ha cepjre

U COCyJax -
MIPOBOTHHKOB
COCYIUCTBIX

Texnonoruu
MIPOU3BOJICTBA
3HJIOBACKY-
TISIPHBIX
MUKpOKaTe-
TEpOB IS

YPECKOKHBIX
TPaxeoCTOMUM

KaTeTepsl
COCYIUCTHIE
JUArHOCTH-
YeCcKHe U
MPOBOJHUKOBEIE

32.50.13.110

46

YPECKOKHOTO Pa3MELICHUS B CEPACIHOI
COCYIUCTOH cucTeMe (PKeTyAouKax

WJIM KOPOHAPHBIX COCY1ax)

JUisl YHKIIMOHUPOBAHUSI B KaUeCTBE
MIPOBOJHHKA I BBEACHUS,
MO3UIMOHUPOBAHMS U (W) 00eCTIeUeHUs
paboThl H3leNuii (HanpuMep, Karerepa,
OTBEICHHS HIIEKTPOKAPIUOCTUMYIATOPA,
MIPOBEJICHUS TPAXECTOMUMN);

TaKXKe MOYKET UCIOIB30BATHCS

B MEepUPEPUIECKON COCYTUCTON CUCTEME.
MoskeT U3roTaBIMBATHCS U3 METallIa
(HampuMep, Hep)KaBeIoIIel CTaH,
HUTUHOJIA) UM MOJUMepa 1 (WK
CTEKJIOMATepHaoB AJ 00ecreueHus
MPT-coBMEeCTUMOCTH, UMETh HJIH HE UMETh
MOKPBITHE, B TOM YHCIIE
aHTH(GPUKIIHOHHOE THAPO(HOOHOE

U TUAPOPUIBHOE; TOCTYIHBI U3ETUS

C Pa3IHYHBIMU KOHCTPYKIMSAMU U (pOpMOit
JUCTAJIBHOTO KOHYMKa. Mcrone3yercs

B Pa3MUYHBIX THATHOCTUYECKUX

U MHTEPBEHIMOHHBIX MPOIEaAypax

U MOXKET BKJIIOUATh U3ENUA

JUTst 00JIerdeHus] MaHUITY NI
(HampuMep, YCTPOMCTBO

JUTSL BpallleHHUs POBOTHUKA). PazMepHbIit
PAI MPOBOTHUKOB: AraMeTp - oT 0,254 MM
(0,01 grotima) mo 0,965 mm (0,038 mroiima).
W3nenue nist oAHOPA30BOTO HCIOIB30BAHUSA

MIPOIYKITHS - CTEpUIIbHAS TUOKAst OTHO- 1 uroHs 712
WJIM MHOTOIIPOCBETHAsS TPyOKa, 2040 r.
paspaboTaHHas 11 KOHTPOJIUPYEMOM

uHQY3UH KUAKOCTEH (Harpumep,

TPOMOOJIMTHKOB, TUATHOCTHUECKUX

KOHTPACTHBIX BEIIECTB)

HEIIPUMCHUMO

Pa3BUTHS U COBEPIICHCTBOBAHUS
W3JENTUS 10 OCHOBHBIM
XapaKTEepUCTHKAM, YTO ITO3BOJIUT
MIPUMEHSATH €ro B 0oJiee CI0KHBIX
KIMHUYECKHX CITy4YasX U OXBaTUTh
6oJbpIIee KOMUYECTBO MAIEHTOB,
HYKJAIOLIIXCS B MaJTOMHBa3HBHBIX
oIepanusax Ha CepALe U COCyAax.
TexHOTOTHS HE OKa3bIBACT BPEIHOTO
BO3/ICMCTBUSA Ha OKPYKAIOULYIO
cpeny, He TpeOyeT 00 bEMHOTO
pecypcoobecrieueHus

1 dHeproodecredeHust

MPOMBIIIJICHHOE OCBOCHHE

U pa3BUTHE TEXHOJOTHH MTO3BOJIAT KaK
00€eceunTh KaueCTBEHHBIMU

U IOCTYIHBIMH U3ICTHSAMH KIMHUKH,
TaK ¥ cOPMHUPOBATH MOTEHIIUAT
Pa3BUTHS U COBEPIICHCTBOBAHUS
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HEUpOXUpyp-

THYECKUX

U PEHTTeHO-

9H/IOBACKY-

JISPHBIX

onepanui

Texuomnorus npubop 32.50.13.120
J1a3epHOU IS Ta3epHOM
9KCTPaKLUU SKCTPaKLIUU
KaTapakKThl TBEPIBIX
(JI2K) KaTapakT

47

B CYIEPCEICKTUBHbIC HEOOIBIINE COCYIbI
(BKITIOUAs 11epeOPOBACKYIISIPHBIN OacceiiH,
HEepBHYIO TKaHb, Iiepudepruieckue uim
OKKJIFOIUPOBAHHBIE KOPOHAPHBIE COCYIbI)
JUIsl aHTHOTpadHH/JICUCHUs], a TaKKe,

Kak MPaBUJIO, JUIsl TOCTABKU M3/t
(HampuMep, UMITJIAHTATOB

JUIsl SMOOJTU3AIINH, IPOBOJIOYHBIX
HalpaBUTelel) B U3BUIIUCTBIE COCYIbI HITH
yepe3 IUIOTHBIE O4aru nopaxenus. Mznenue
JUISL OZIHOPA30BOTO MCIOJIb30BAHNS.
Juametp - ot 0,7 Mmm (2,1 Fr) 1o 2 Mm

(6 Fr), nnuna - ot 140 10 200 Mmm

npuoOp VI XUPYPrUUECKOTO JICUSHUs
TBEPbIX KAaTapaKT COCTOUT U3 OJI0Ka
KOMITBIOTEPHOTO YIIPaBJICHHS,
TBEPOTEIBHOTO JIa3epa-dHI0JUCCEKTOpa
¢ AnuHOM BOoHHI 1,44 Mukpomerpa

Y HU3KOIHEPIeTHYECKOTO TeIMH-HEOHOBOTO
nasepa - 0,63 MuUKpomeTpa, KOTOPBIi
OJTHOBPEMEHHO BBITIOJIHSET 3 BaKHbIE
(yHKIMU: ABISETCS OUOCTUMYIATOPOM
penapaTHBHBIX MPOLIECCOB (IOAABIISET
BOCHAIIUTENBHBIH ITPOIIECC), SBISIETCSI
[[BETOBBIM MapKepOM JJIsl HEBUJUMOTO
BBICOKODHEPTeTHUECKOT0 U3ITyUeHHS
Ja3epa-3HI0ANCCEKTopa

Y OCBETHUTENIEM B MOJIOCTH IJia3a.

biok uppuraiuu-acnupanu,
M3BJICKAIOIINIT IPOYKTHI paciaza
XPYCTaJIMKa IJ1a3a C TOMOUIBIO
PEryJIupyeMoro OTOKa JKHIIKOCTH.
MenunuHckas 6€30MacHOCTh, OTCYTCTBUE
OHKOT'€HHOTO 3¢ heKTa

1 ssHBaps
2040 .

Ja

00s13aTeIBHO

W3JENTUS 10 OCHOBHBIM
XapaKTEepUCTHKAM, YTO ITO3BOJIUT
MIPUMEHSATH €ro B 0oJiee CI0KHBIX
KIMHUYECKHX CITy4YasX U OXBaTUTh
6oJbpIIee KOMUYECTBO MAIEHTOB,
HYKJAIOLIIXCS B MaJTOMHBa3HBHBIX
orepanusax Ha MO3re, CepAle

u cocynax. Texnomnorus

HE OKa3bIBaeT BPEJHOTO BO3IEHCTBUSA
Ha OKPYKAIOLIYIO CPemy,

He TpebyeT 00BEeMHOT0
pecypcoobecnieueHus

1 dHeproodecreyeHust

B CPaBHEHHH C yJIbTPa3BYKOBBIM
METOJIOM Pa3pyLISHHUs XPyCTaTNKa
Jla3epHBIN crioco6 6e3omaceH Jist
3aJJHETO SMHUTENNS POTOBHILIBL,
[IJIHAPHOTO TeJa, YBEaIbHOTO

TpakTa u cetdatku. He obnamaer
OHKOTE€HHBIM d(hHexToM.

ITo 06beMy (hHHAHCOBBIX 3aTpaT BABOE
JIellIeBIIe 3apyOeKHBIX aHATIOTOB
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Texnomorus
CO3JIaHus
XUpyprudec-
KOTO
HWHCTPYMEH-
Tapusi HOBOTO
MMOKOJICHHUS

Ha 0ase
CTPYKTYpPHO-
COBEPIIEHHOTO
CHHTETUYECKOTO
MOHOKPHUCTAI-
JINYECKOTO
ajaMasa

MPELU3UOHHBIN
MEIUITHHCKUM
CKaJIbIIeNb

C aJIMa3HbIM
PEXKYITIM
3JIEMEHTOM

32.50.13.130

48

croco0/MeTo 1 MPOU3BOICTBA
MEIULUHCKOTO CKaNIbIIENIs COCTOUT

U3 CIIEAYIOIINX II1aroB:

POCT CTPYKTYpPHO-COBEPIICHHBIX
MOHOKPUCTAJUIMYECKHX aJIMa30B

C KOHTPOJINPYEMBIM rabuTycom

Y KOHIIEHTpaIueil HeoOX0AMMOH MpUMecH
METOZOM TeMIEePaTyPHOTO IPaHeHTa UIH
METOJIOM OCK/ACHHS U3 ra30Boi (hasbl;
3aroTOBKA aJIMa3HBIX TIACTHH

C HCTIONIF30BaHMUEM JIA3€PHOI YCTaHOBKH;
hopmupoBaHHe pEXKYIIEH KPOMKH
3alaHHOH (POPMEI C HCTIOJIB30BaHHEM
METOJI0B MEXaHUYECKOM

U TEPMOXMMHUECKOI 00pabOTKH aiMa30B;
KOHTPOJIb TOCTIDKEHUS 3a1aHHBIX
rapaMeTpoB PEXYILIEH KPOMKU

C HCIIONIb30BaHUEM 3JIEKTPOHHOTO
MHKPOCKOIIa;

COTIPSDKEHHE aTMa3HOTO PEXKYIIETo
JIIEMEHTA C JIepXKaTeneM 3aJaHHOH (HOpPMBI
1 3aIIUTHBIM KOXYXOM

31 nexabps na
2035 .

HEIIPUMCHUMO

pa3BUTHE JaHHON COBpEeMEHHOU
TEXHOJIOTUH MTO3BOJIUT 3HAYUTEIHHO
YIIY4IIUTh PAKTUYECKH Bee chepbl
XUPYPrUYecKOro BMEIIaTeIhCTBA,

K IIPUMeEpY, B IpoIlecce pa3pe3aHus
U pacclauBaHUA MATKHUX TKaHEH MpH
0(TaTBMONOTHIECKUX OTIEPAITUAX
(A1 IPOKOJIOB, Pa3pe30B

U paccilauBaHUU TKaHEH Tia3a Mnpu
OTIePATUBHBIX BMEIIATENbCTBAX

IIPU SKCTPAKATICYILIPHON SKCTPAKIIH
KaTapakTsl C WK 6e3 UMIUIaHTalluu
WHTPAOKYJIIPHOHN JINH3BL,
(hakosMynbcuuKauy KaTapakThl,
yAaJeHUH HHOPOIHOTO Tena,
ITIayKOMBI, OTCIIOMKE CeTYaTKH,
Pa3NUYHBIX BUAAX TPABMBI OpraHa
3peHHsl), B IJIACTUYECKON XHUPYPTUu
(cHIXKEeHHE KOCMETHYECKON
BUIMMOCTH IOCTONEPAIIIOHHBIX
pyOI1I0B), HEHPOXUPYPTUH

(pu omeparusax Ha cocyaax
TOJIOBHOT'O MO3Ta, PacCeYCHUHU
TBEPIOH MO3TOBOH 00OJIOUKH,
MayTHHHON 000JI0YKH, MEMOPaHO3HOM
YacTH KaHalla 3pUTENIEHOTO HepBa U
JPYTHX), MUKPOCOCYAUCTON XUPYPTHUH,
a TaKke BO MHOTHX JIPYTUX 007acTAX
MHUKPOXHUPYPTUH, T'ZIe BOCTPEOOBaHBI
BBICOKasl TOYHOCTh

U HU3Kasi TPABMAaTUYHOCTb.
IIpennaraemsie pa3BuTHE

Y BHEJIpEHHE COBPEMEHHOM
TEXHOJIOTHH POCTa U 00pabOTKH
CTPYKTYPHO-COBEPIIECHHBIX
MOHOKPHCTAJIOB ajiMa3a OTBEYAIOT
BCEM IOTPEOHOCTSAM COBPEMEHHONH
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32.50.13.190 mnpubop ocymiecTBIsAET BaKyyMupoBanue 1 31 gekabps na
CaHaIMIO THOMHBIX paH U MOJIOCTEH, 2030 .
CHIKAET BOCTIAIIMTEIBHBIN MPOIIecC
Y 3HAYHUTEIILHO YCKOPSET UX 3aKUBJICHHE.
udposoe yrpasieHue gaeT BO3MOKHOCTb
B IIUPOKHX MpPE/eax BapbUPOBaTh 00bEM
MOJ[a4Y¥ )KUAKOCTHU, BETUIUHY
OTPHUIATENIFHOTO JJABIICHUS,
KOHTPOJIUPOBATH HKCIIO3ZUIIUIO
AHTHUCEIITHKA B paHe

HEIIPUMCHUMO

XUPYPTUH - UX IPUMEHEHHE TI03BOJIUT
HE TOJIBKO B Pa3bl CHU3HUTH
KOCMETHYECKYIO BUIUMOCTH LIIPaMOB,
HO U YCKOPHUTB IIPOIIECC 3a)KUBIICHUS
MSITKUX TKaHEeH mociie
XUPYPIUYIECKOr0 BMEIIATEIbCTBA.
IIpumenenune o60pyI0BaHUS
3aMKHYTOT'O IIMKJIA B COBOKYITHOCTH
CO CHenuaibHO 000PYI0BaHHBIMH
MOMEIICHUSAMH - BBITSDKKA, CHCTEMa
BOJIOOTBE/ICHUS U KaHAJIN3AIUH,

a TaKKe CBOEBPEMEHHAasl yTUIN3ALHUs -
MO3BOJISIIOT MUHUMHU3HPOBATH
HETaTMBHOE BO3/IeHCTBUE

Ha OKPY’KAOLIYIO CPEmdy.

OTx0151, 00pa3yroImecs

MIpY IPOU3BOJICTBE, OYAYT

He BBbIIIE 3 KJlacca OMacHOCTH.
Bonbiras gacte 060pyRoBaHus HE
TpeOyeT MOCTOSHHOTO IPUCYTCTBUSA
OIIepPaToOPOB U OOCITYKUBAHHS, YaCTON
3aMEHBI PACXOHBIX MaTEPHAJIOB

1 KOMIUIEKTYIOIIUX, YTO

MIO3BOJISIET TOBOPHUTH

0 BBICOKOM pecypcoddekTuBHOCTH

BO3MOKHOCTb IOCJIEAYIOIIEeH
MOJICpHU3AINHY alliapaTa myTeM
YIIy4IICHUS ero NoTpeOUTEIhCKIX
Ka4yecTB, BO3MOKHOCTb OPTaHU3aIIH
3aMKHYTOT'O IIMKJIa IPOU3BOICTBA
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B35TUSI BEHO3HOH
KpOBHU
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32.50.13.190 BakyymHas mpoOHupKa JJIs B3ATHS BeHO3HOW 31 mekabps na

KpOBH: 2030 .
BapHaHTHI UCIIONHEHUS C Pa3THIHBIMU
rabapuTHBIMU pa3MepaMu IPOOUPKH,
HATIOJHUTEIIIMU B 00BeMaMu
3a0UpaeMoii KpOBH:

rabapuTHbBIE pa3Mepbl MPOOHUPKHU
(mmametp X BICOTA): 13 X 75 MM,

13 x 100 MM, 16 x 100 mm;

HaTIOJTHUTEIH:

COJIM STHJICHINAMHUHTETPAYKCYCHOM
kucnotel: K2OJITA, K3DITA;
TpUHATPUHN UTpAT;

(dhropum/okcanar;

dhropun/DTA;

COJIM rellapuHa: HaTpui renapuH, JUTUN
TelapuH;

COJIH TeTIapHHa C pa3AeIHTEIbHBIM IeJIeM:
HaTpuil renapud

C pa3aenUTENbHBIM IelleM, TUTUH TenapuH
C pa3enuTeNbHBIM IeleM;

AKTHUBATOPHI CBEPTHIBAHUSA: KPEMHE3EM,
TPOMOUH;

AKTHUBATOPHI CBEPTHIBAHUSA

C pa3JenUTEIbHBIM IelIeM: KPeMHE3eM

C pa3enuTeIbHBIM IelleM, TPOMOUH

C pa3enuTeNbHBIM IeleM;

K25]/ITA ¢ pa3nenuTenbHbIM TelieM;

6e3 HaIlOJTHUTEICH.

O6bem 3abupaemMoii KPOBH -

ot | 10 9 M.

MHUKpOITpOOUpKa C aHTUKOATYJITHTOM
JUTS B3SITUS KaIJUIIPHON KPOBU

B MOJTU(PHUKAIHAX

MHKPONpPOOHpKa ¢ aHTUKOATyJITHTOM

JUTS KalTWIUTIIPHON KPOBHU TIPEACTaBIAET
c000i1 HECTEPUIIBHYIO TOJIUIPONHICHOBYIO

HEIIPUMCHUMO

notpebHocTh Poccuiickoii deneparun
oneHuBaetca B 500 MitH.

BaKyyMHBIX POOHUPOK

JUTS B3SITUS BEHO3HOW KPOBU

1 300 MITH. MEKPOTIPOOHPOK

C aHTUKOATYJISTHTOM [T B3SATHSA
KanuUIIPHON KpOBH,

a Taxxe 300 MITH. UTJT ABYCTOPOHHUX
C BU3yaJIbHOW KaMepou ISl B3SATUS
BEHO3HOM KPOBU. DKCIIOPTHBII
MOTEHIINAJ OIICHUBACTCA

B 50 mpoIeHTOB MOTpeOHOCTEH
Poccuiickoit denepauuu.
HeratusHoro Bo3neicTBus

Ha OKPY’KAOLIYI0 CPeIy HeT.
PecypcoaddexktnBHOCTH

1 3Heprod(HHEeKTUBHOCTH TEXHOJIOTUH
COOTBETCTBYIOT YPOBHIO HAMITYUIINX
MHPOBBIX ITPAKTHUK
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MPOOUPKY IJIS B3ATHS KPOBH CAMOTEKOM,
3aMIOPHON KPBIIIKON U C HAHECEHHBIM

Ha BHYTPEHHIOIO HIKHIOIO YacTh IPOOUPKH
anTukoaryissatoM K29JITA;
moauduxamus "FOnuser-1Im"

WIH SKBUBAJICHT MIPEICTABIIOT OO0
HECTEPIIBHYIO NOJIUIIPOIMMIEHOBYIO
MPOOUPKY C HAHECEHHBIM BHYTPh
antukoaryissatroM K23JITA, 3anopHoit
KPBILIKOM, KPBIIIKON C OTBEpCTUEM

IO [IEHTPY ¥ BCTABJICHHBIM B Hee
KallWULIPOM U3 MOJMMATIIIEHTepedTanara
C HAHECEHHBIM BHYTPh aHTHKOAT'YJISTHTOM
K23/ITA, no3BosistonuM 0TOUpaTh

0,2 cM? xpoBw;

Moaudukamus "FOruser-Im"

WIH SKBUBAJICHT MIPEICTABIIOT OO0
HECTEPWIN30BAHHYIO MOTUIPONUICHOBYIO
MUKPOTIPOOUPKY C KPBIIIKON

C HAHECEHHBIM BHYTPh aHTHKOAT'YJISTHTOM
K23/TA.

Wrna aAByCTOpOHHSA ¢ BU3yaJIbHOM KaMepou
JI71s1 B3SITUS BEHO3HOM KpoBU. BapuaHThl
WCTIONTHEHUS:

pasmep 0,9 x 25 Mmm

(tunopasmep 20G, KeNnThIi KOIMAYO0K);
pasmep 0,9 x 32 Mmm

(tunopasmep 20G, KeNnThIi KOIMAYO0K);
pasmep 0,9 x 38 Mm

(tunopasmep 20G, KeNnThIi KOIMAYO0K);
pasmep 0,8 x 25 Mmm

(tunopasmep 21G, 3eneHbIN KOIMAaYoK);
pasmep 0,8 x 32 Mmm

(Tumopasmep 21G, 3eJeHbIH KONMavy0K);
pasmep 0,8 x 38 Mmm

(tunopasmep 21G, 3eneHbIN KOIMAaYoK);
pasmep 0,7 x 25 MM
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(Tunopasmep 22G, YepHBIH KOIMA40K);
pasmep 0,7 x 32 MM

(Tunopasmep 22G, YepHBIH KOIMA40K);
pasmep 0,7 x 38 Mm

(Tunopasmep 22G, YepHBIH KOIMA40K);
pasmep 0,6 x 25 MM

(tunopasmep 23G, CUHUI KONTAY0K);
pasmep 0,6 x 32 MM

(tunopasmep 23G, CUHUI KONTAY0K);
pasmep 0,6 x 38 MM

(tunopasmep 23G, CHHUI KOJITIA40K)

MPOU3BOJICTBO IPOMBIIIJICHHOW MPOAYKIIIH
BKJIIOYAET B Ce0s CTEPHIILHOE
HUMIUTAaHTHPYEMOE YCTPOMICTBO,
MpeJHa3HAYeHHOE IS IePEKPHITHSA
KPOBOTOKA B IIEJIEBON apTepuH JH00
cenrtaibHOM JedexTe (OTKPBITHINA
apTepualbHBIN MPOTOK), TNOO
MaTOJIOTUYECKOM COCYIMCTOM aHACTOMO3E,
60 11epeOpPOBaCKyYIIIPHON aHEBPU3ME.

Y cTpoicTBO U3rOTOBJIEHO U3 TOHKOM
METAJUINYECKOI CeTKH C HAIIOJHUTENEM U3
CHUHTETHYECKOTO MIIH OHOIOTHIECKOTO
MaTepuana (OKKIoaep) 11ubo
MpeaBapUTEeNFHO C(OPMOBAHO B BUIE
CHHPAJIH JINOO0 KITyOKa MPOBOJIOKH C
PEHTI€HOKOHTPACTHOM OIJIETKOM, C
CHUCTEMOM BTOPHYHOTO OKKITIO3UPOBAHHUS -
Ha OCHOBeE ruzporesneit 1mdo BOIOKOH
CHUHTETHYECKUX MaTEPHAJIOB (CIIUPAJb IS
aMO0IM3aIUK). Y CTPOICTBa coaepxKar
PEHTT€HOKOHTPACTHBIE 3JIEMEHTHI, CHCTEMY
KPEIUIEHHUS K CUCTEME JTOCTABKH.
YcrpoiicTBa JOCTaBISAIOTCS

JI0 MECTa UMIUIAHTAIIMH C TIOMOIIBIO
BHYTPHCOCYIUCTON TPAaHCKATETEPHOMH

1 urons
2040 1.

Ja

HEIIPUMCHUMO

MPOMBIIIJICHHOE OCBOCHHE

U pa3BUTHE TEXHOJOTHH MTO3BOJIAT KaK
00eCcTeYnTh Ka4eCTBEHHBIMH

U IOCTYIHBIMH U3ICTHSAMH KIMHUKH,
TaK ¥ cOPMHUPOBATH MOTEHIIUAT
Pa3BUTHS U COBEPIICHCTBOBAHUS
W3JENTUS 10 OCHOBHBIM
XapaKTEePUCTUKAM, YTO MTO3BOJIHT €T0
MIPUMEHATH B 60Jee CIOKHBIX
KIMHUYECKHX CITy4YasX U OXBaTUTh
6oJbpIIee KOMUYECTBO MAIEHTOB,
HYKJAIOLIIXCS B MaJTOMHBa3HBHBIX
orepanusax Ha MO3re, ceple,
0COOEHHO B MJIQICHIECKOM

U IETCKOM BO3pacTe, COCyaax

U TIPH OHKOJIOTHUECKUX 3a00IEBAHUAX.
TexHOTOTHS HE OKa3bIBACT BPEIHOTO
BO3/ICMCTBUSA Ha OKPYKAIOULYIO
cpeny, He TpeOyeT 00 bEMHOTO
pecypcoobecrieueHus

1 dHeproodecredeHust



5718,

5714,

Texnonorus
MIPOHU3BOJICTBA
JIOHOPCKOTO
wia3madepesa

Texuonorus
HM3rOTOBJICHUS
HapKO3HO-

KOMILIEKC
JUTSL BBITIOJTHEHUS
npoLeayp
JIOHOPCKOTO
miazmadepesa
METOJIOM
BBICOKOCKOPOCT-
HOTO
eHTpudyrupo-
BaHMS,
COCTOSAIINN

U3 armapara
JIOHOPCKOTO
miazmadepesa

U OJIHOPA30BbIX
HaOOPOB/CETOB
PacXo/HBIX
MarepuaioB

JUTSL BBITIOJTHEHUS
HpOLEaYPHI

pecnuparopHoe
obopynoBaHue
JUIS TIPOBE/ICHUS

32.50.13.190

32.50.21.120 cBoiicTBa MPOMBIIIJIEHHON MPOAYKIIHH:
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CHCTEMBI JIOCTaBKH, BU3yaJIM3UPYEMOM TIPH
MPOBEJCHUH K MECTY IMOPaKEHHUS

C TIOMOIIIBbIO peHTreHoTrpadu

U coliepiKaliieil Kak MUHUMYM Katetep, OyK,
TOJIKATEJNb, FTeMOCTATUYECKHUIA KIIallaH.
Pabouast 1yIiHA CUCTEMBI IOCTABKH -

He MeHee 800 MM. YcTpolcTBa AOKHBI
OBITh TpeIHA3HAYCHBI JUIS
cocynoB/mnehexToB ¢ auameTpom ot 2 a0 14
MM, UMETh JIHUaMETpP OKKITIO3UPYOLIeH
yacTH oT 4 10 16 mMm. YerpolicTBa

JUISL OJTHOPA30BOT0 MCIOJIB30BaHUS

31 nexabps na
2028 r.

CKOPOCTh IEHTpUGYTH

NP cenapanuy COCTaBIsIeT

7000 06/MuH.

O6ecnieuenne co6opa MmiIa3Mel

o6BemMoM 110 600 M.

B03MOXXHOCTB 3aMELICHUSI TI1a3Mbl
pactBopom NaCl.

ABTOMaTHYECKOE PETYIMPOBAHUE CKOPOCTH
MOJIaYy aHTUKOATYJISTHTa

31 nexabps na
JINATNa30H PEryINpPOBAHUSI KOHIICHTPAIH 2030 .

KHCJIOPOJIa B Ta30BOM CMECH -

HEIIPUMCHUMO

00s13aTeIBHO

MPOU3BOIUMAs IIPOMBIIIIIICHHAS
MPOJIYKLUS B IEPCIIEKTHBE TTO/JICHKHUT
COBEPLICHCTBOBAHUIO, B TOM YHCIIE 32
CYET COBEPLICHCTBOBAHUS METO/IOB
MIPOU3BOJICTBA, C T0OABICHHEM
YII4IIEHHBIX CKOPOCTHBIX
XapaKTEePUCTUK

UMeeT NOTEHIIMAT MOICPHU3AIUH,
COBEPILICHCTBOBAHU
U Pa3BUTHAL
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He yxke 21 - 100 nporeHToB;

JIAIa30H PeryJIMpOBAHUS IBIXaTeILHOTO
obwreMma - He yxe 40 - 1600 mi;

JIAIa30H peryJIMpOBaHMUS YaCTOTHI
JBIXaHUSA - HE yxe 6 - 80 1/muH;

JIMaIa3oH peryJIupoBaHus
WHCIIUPATOPHOM May3bl -

He yxke 5 - 60 mpo1eHTOoB;

JIAIa30H PeryJIMpPOBAHUS MTOJIOKHUTEIBHOTO
JIaBJICHUS B KOHIIE BBIIOXA - HE yKe

0 - 25 caHTEMETPOB BOJSHOTO CTOJI0A;
JIaIa30H peryIupOBaHuUs TaBICHHS

Ha BJOXe - He yxe 4 - 60 cMm;

JIaIa30H peryJIupoOBaHUs MAKCUMaJIbHOTO
JIABJICHHUS Ha BIIOXE - HE yIKe

10 - 70 caHTUMETPOB BOJASTHOTO CTOJ0A;
JIaIa30H peryIupOBaHuUs TaBICHHS
MOAJIEPKKH - He yke 4 - 60 cm

BOJISIHOT'O CTOJI0A;

peryJupoBaHUe YyBCTBUTEILHOCTH
TpUrrepa, HaJu4ue;

YYBCTBUTEJIIBHOCTDb TPUTTEPA

0 TIOTOKY - He yxke 0,5 - 15 j/muH;
9YBCTBUTEIBHOCTH TPUTTEPA

O JIABIICHUIO - HE yiKe

0,5 - 5 cM BoASIHOTO CTOI0A

3uoHA  Ja 00513aTeNBEHO
2040 T.

B pPe3yJbTaTe MPUMEHEHUS TEXHOIOTHU
Ha MTOBEPXHOCTH MTOCTOSHHBIX HMIUIAaHTaTOB
W3 THTaHA ¥ THTAHOBBIX CIIIABOB
MEIUIMHCKOTO Ha3HaueHus popmupyercs
OKCHAHOE KepaMHIECKOE TIOKPHITHE,
COCTOsIIIEE U3 aHaTa3a U PyTUIa,

Y TIpU HEOOXOTUMOCTH -
kanuuuiidocdaros, BKIOYAs
TUIpOKCHANATUT. ToNIIHA TOKPBITUS -

10 - 20 MKM, MIEPOXOBATOCTH IOBEPXHOCTU
Ra - 2 - 10 mxwm. [opucras cTpykrypa

MOTCHIIMAI PA3BUTHUA TECXHOJIOTUH -
CO3JaHUC OHOMUMETHYECKUX
HOKpI)ITPIfI, BKJTIOYaOOIUX
HEOPraHN4YCCKyr0 KOMIIOHCHTY,
MoIy4YacMyro METOAOM IJIa3MCHHOTO
DJICKTPOJIUTUICCKOTO OKCUAUPOBAHNA,
1 OpTaHNYCCKYIO0 KOMIIOHCHTY,
MOJIy4YacMyro ITyTEM BHCCCHUS

B IMOPBI OKCUJAHOTO IMJIa3MCHHOI'O
DJICKTPOJIUTUICCKOTO



THYCCKOI'0
OKCHIUPOBaAHUA
(I120)
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MOKPBITUS UMUTUPYET CBOICTBA KOCTH
4eJI0BEKa, YTO CIOCOOCTBYET YCKOPEHHOMY
NPYOKUBIIEHHUIO TIOCTOSIHHOTO
OPTOLEIUYECKOrO

VTN CTOMATOJIOTHYECKOTO UMILTaHTaTa

10 CPAaBHEHHIO C IMIUIAHTATOM
HpeIbIIYLIero NOKOJIeH s 6e3 MOKPHITHS

OKCHJIUPOBAHHOTO MOKPBITHS
MIPOU3BOIHBIX THATTYPOHOBOM
KHCJIOTHI, OIUTONENTHIOB

U TIOJIMCaXapHuI0B, KOTOPHIE
00ecrieynBarOT aKTUBHBIN CUTHAJIMHT
C perenTopamMu KJIETOK, YTO CHIDKAET
BEPOATHOCTH OTTOPKECHUA UMITJIAHTATa
3a CYET yIIpaBJIECHUs peaKineit
OpraHM3Ma YeIoBeKa Ha UyKePOIHOE
Teno - uMmIuiantar. HayuHno-
HCCIeIoBaTeNIbCKUe PaboTh

B JAHHOM HaIlpaBICHUHN aKTUBHO
BEIYTCS BEAYLIMMU MHPOBBIMH

U POCCUHCKUMH HAayYHBIMH HIKOJIAMH,
YTO MO3BOJIAET IPOTHO3UPOBATh
yepes 5 - 7 JeT NosBJIeHHE HOBBIX
YHHUKaJIBHBIX TEXHOJOTHH
OMOMHMETHYECKUX MOKPHITHH.
IIpouecc mua3zmeHHoO-
AIIEKTPOIUTHIECKOTO

OKCHIIUPOBAHUSA OTHOCHUTCS

K HaMTy4IIUM JOCTYITHBIM
TEXHOJIOTHSIM, 3aMEHSIOIINUM
AQHOJMPOBAHUE TUTaHA, KOTOPOE
MPOBOIUTCS B arPECCUBHBIX
KHUCJIOTHBIX AJIEKTPOJINTaX U TpedyeT
(hYHKIIMOHUPOBAHUS CTICIIUATBHBIX
OYHMCTHBIX COOPY>KEHHIl B
ranbBaHu4yeckoM Lexe. [Ipouecc
hopmupoBaHus OMOCOBMECTUMBIX
MOKPBITUH METOIOM IIa3MEHHOTO
AIIEKTPOIUTHIECKOTO OKCHIUPOBAHUSA
MIPOBOIUTCSA B HETOKCHYHBIX BOJAHBIX
pacTBOpax Majioi KOHIEHTpAIUH,
KOMIIOHEHTHI AJIEKTPOJINTA, KaK
MIPaBUIIO, OTHOCSTCA K KaTETOpUHU
MUINEBBIX 100aBOK - ocdaT HATPUS,
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32.50.22.110 w3genus npencTaBisioT

c000i1 IBYXKOMIIOHEHTHBIE

1 OJTHOKOMITOHEHTHBIE 3HIOIPOTE3HI,
HCTIONB3YEMBbIe TS 3aMEIICHUS CYCTaBOB
1 KOCTEH 4ell0BeUeCKOro OpraHmu3Ma ¢
11eJ1bI0 BOCCTAHOBJICHUS OTIOPHOU U (UJTH)
JIBUTATEIIbHON (DYHKIUU IPH OIIEPAaTUBHOM
JIeYeHNH 3a00JIeBaHUN

Y TIOCJIEICTBUH TPaBM.

OO6acTh TPUMEHEHUS:

TPaBMAaTOJIOTHSI U OPTOIIETUSL.

Matepuain H3rOTOBIECHUS: TUOKCH]T
UPKOHHS TeTParoHaJIbHON MOAN(UKAIIUH,
CTaOMIIM3UPOBAHHBIN OKCHIIOM UTTPHSL.
KoHcTpykTHBHBIE OCOOEHHOCTH
SHIOTIPOTE30B MO3BOJISAIOT MAKCHMAIIBHO
UCIIONB30BaTh AMOPTU3ALIMOHHEIE
BO3MOYKHOCTH COOCTBEHHBIX TKaHEH
OpraHu3Ma YeloBeKa U He MpeanoaraoT
[IEMEHTHYIO (PHUKCaIIIo

1 uroins
2025 1.

Ja

00s13aTeIBHO

areTaT Kajublus U ApyTHe, 910
CHIDKAEeT HEraTUBHOE BIIUSHUE
IIEKTPOXUMHUIECKUX TEXHOIOTHH

Ha OKPYXKaIOIIYyIO Cpely U He TpebyeT
CHEIMaTU3UPOBAHHBIX OUHCTHBIX
coopysxeHHi. OCHOBHBIE PaCXOJIBI -
aMOPTHU3aLUSA CTOUMOCTH
TEXHOJIOTHYECKOT0 000pyI0BaHUSA
ITa3MEHHOT'0 OKCHINPOBAHUS

1 3apaboTHas I1aTa epcoHaa.
Herartusnoe Bo3zaeiicTBue

Ha OKPYKAOLIYIO CPemy,
pecypcodhPexTHBHOCTD

1 3HeprodhHEeKTUBHOCTH

OCTAIOTCS COIIOCTABUMBIMHU

C CYIIECTBYIOLIIMH aHAIOTaMH

Pa3BUTHE TEXHOJIOTHU MOXKET OBITH
CBSI3aHO C TIOJJOOPOM PEKUMOB
CHEeKaHMA I O0JIerYeHHs

Y YCKOPEHUS MOCIeyoLen
00paboTKH 3ar0TOBOK 0Oe3 yiiepda
JUTS IPOYHOCTHBIX XapaKTePUCTHK
KoHeuHBIX n3fenuii. Kak ciencraue,
YMEHBILIUTCS CTOMMOCTD

FOTOBOW MPOAYKIIUU

U COOTBETCTBEHHO MOBBICHTCS €€
KOHKYPEHTOCIIOCOOHOCTD.
Pa3zpaboTanHas TEXHOJIOTHSA

He OyJIeT OKa3pIBaTh HETAaTUBHOTO
BO3ACUCTBUS Ha OKPYKAIOIIYIO CPery,
SIBILIETCS pecypcodhheKTHBHON



57117

57118,

Texnaonorus SHJIOTIPOTE3BI 32.50.22.110
00paboTku Ta300eAPEHHOT0
KOMIIOHEHTOB ¥ KOJIEHHOTO
HMMIUIAaHTAaTOB U3 CYCTAaBOB
MEIULITHCKUX
CIIaBOB,
B TOM YHCJIE
TUTaHOBBIX, JUIS
obecrnieueHus
BBICOKOM
paborocmo-
COOHOCTH B
HCKYCCTBEHHBIX
cycTaBax
Texnaonorus SHJIOTIPOTE3BI 32.50.22.110
TpaHCHEPHOTO  CHIMKOHOBBIC
IIPECCOBAHUS CyCTaBOB KHCTH
CIUIMKOHOBBIX € MHCTPYMEH-
3I1aCTOMEPOB TaMH I
UMIUTAaHTALlUU

57

SuoHT Ja 00s13aTeIBHO

2040 r.

W3TOTOBJICHHE UMIUIAHTHPYEMBIX
SHIIOTPOTE30B C NOBBIIICHHBIMH
XapaKTepUCTUKAMHU HaJC)KHOCTH,
06€30MacHOCTH U OMOMHEPTHOCTH, UMEIOIINX
CYOMUKPOKPUCTAIIIMYECKYIO CTPYKTYPY,
riryookuii (10 100 MKM) yIpOYHEHHBIH
MMOBEPXHOCTHBIN CJIOM C rpaIMEHTOM
TBepaoctH ot 45 - 50 en. HRC

Ha noBepxHocTH 110 40 - 42 en. HRC

B 00beMe U3JIeNus, TapaMeTp
[IEPOXOBATOCTH HA MIOBEPXHOCTSX TPEHUSA
0,02 - 0,04 MkM, KO3 HUITHEHT TPEHUS

B IIapax METaJUI-TIOIMATHIICH HE BBIIIE
0,03, BEICOKHE OAKTEPHOCTATHUCCKUE
CBOMCTBA M OTCYTCTBUE TOKCHUECKUX

1 aJUIEPruYecKuX peakluit

1 urons  ga 00s13aTeIBHO

2025 .

W3JeNUs IIPECTABISIOT COO0H CTEpUITBHBIC
HUMIUTAaHTHPYEMBbIE HCKYCCTBEHHBIE
SHIIOTIPOTE3bI B3aMEH MOBPEKACHHBIX
MeK(alaHTOBBIX U MCTHO-(aIAHTOBBIX
CyCTaBOB KHCTH.

W3nenus cocTosAT U3 OAHOTO MOJABUKHOTO
ME)XCyCTaBHOTO KOMIIOHEHTA,
H3TOTOBJICHHOTO U3 CHIIMKOHOBOTO
3I1acToMepa.

DHIOMPOTE3 MeK(PaTaHTOBOTO CycTaBa
MpeACTaBJIEH B 5 TUIIOpa3Mepax,
SHJIONPOTE3 MACTHO-()aTaHrOBOTO CYCTaBa -
B 7 TUIIOpa3Mepax.

Kaxxnp1it oTAenbHBINA THIIOPa3MEp COCTOUT
U3 OJTHOTO IIETFHOTO KOMITOHEHTA,

pa3pabaTbiBaeMas COBpeMEHHas
TEXHOJIOTHSI B OyIyIIeM IO/IBEPrHETCS
YCOBEPILIEHCTBOBAHHIO

Y MOITU(UKAINH JJIsI CHHYKSHUS
ce0eCTOMMOCTH M3/IEIINH,

a Takxe JJIsl 00pabOTKH HOBBIX BUJIOB
MEIUIMHCKUX U3/,

B TOM YHCJIE TTOJIyYEHHBIX

0 aJIUTHBHBIM TEXHOJIOTUSIM.
CoBpeMeHHas TEXHOJIOTHS,
OCHOBaHHasl Ha COUETaHHU
TEXHOJIOTUH TEPMOBOJIOPOIHON
00pabOTKU U TEXHOJIOTHH
HHU3KOTEMIIEpaTypHOT'0 BaKyyMHOTO
MOHHO-IUIa3MEHHOTO a30THPOBAHHUS
KOMITOHEHTOB U3 TUTAHOBBIX CILUIABOB,
HE UMEET HEeraTMBHOI'O BO3JICUCTBUS
Ha OKPYXKAIOLIYIO CPEy U MOXKET ObITh
OTHECeHa K 3KOJIOTHYECKH YUCTOM,
pecypcodpdexTuBHOIM

1 3HeprodhpexTUBHOM

MOTEHINAJT Pa3BUTHS TEXHOJIOTHH
3aKIJII0YaeTcs B €€ OBICTPON afanTaluu
K U3TOTOBJICHUIO HHAWBUIYATbHBIX
KoHCTpyKuui. ObecrieueHne
COXPaHHOCTH MPeObIBAHUS
TEXHOJIOTHH Ha TePPUTOPUU
Poccuiickoit ®enepaunu. TexHoIOTUs
HE OKa3bIBaeT BPEJHOTO BO3IEHCTBUSA
Ha OKPYXKAILIYIO cpely, He TpedyeT
00BEMHOTO pecypcoobecTieueHus

1 dHeproodecredeHust



571,

Texnonoruu
ra3oTepMu-
YeCKOro
HaHECCHUS
OHOCOBMECTH-
MOTO TIOKPBITHS
JUTSI IPOTE30B
Ha OCHOBE
OMOWHEPTHBIX
MaTepuaioB

OHMOCOBMECTH-
MBI€ TIOKPBITHS
Ha MPOTE3bI

32.50.22.120
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BBITTOJIHEHHOTO U3 HEOKPAIIEHHOTO
CHJINKOHOBOTO 3JIaCTOMEpa CO
CIEIYIOUIMMHU TapaMeTpaMu:

TtBepaocTh 1o Lopy - 40 - 60 enunuIr;
Ipezes IPOYHOCTH Ha pa3phIB -

He MeHee 7,5 Mlla;

pacTspDKeHHe 10 pa3pbiBa - HE MEHee
400 poIIEeHTOB;

COIIPOTHUBIIIEMOCTE Pa3pHIBY -

He MeHee 200 psi.

W3aenust 1OMKHBI OBITh YCTOWINBBI

K YCTaJIOCTHOMY H3HOCY, BBIIEPKHUBATH
He MeHee 2 X 106 1uKIIoB crubaHus U
pasrubanus 6e3 pa3phIBOB, TPEIIUH WM
pa3pe3oB

OJTHUM M3 CIIOCOOOB CTHUMYJISILIUA
OCTEOMHTETPALMH SIBIISIETCS] HCIIOJIb30BaHUE
OMOCOBMECTHMBIX OCTEOTPOIHBIX
MOKPBITHH, HAIPUMEP Ha OCHOBE
THJPOKCHAIIATHUTA.

[oce UMIUIAHTAIIMK KOCTHBIE KIIETKH
HNPUKPEIUIIOTCS K OMOCOBMECTUMOMY
MOKPBITHIO, CYLIECTBEHHO YCKOPSISL IPOLIeCcC
BkuBJIEeHUs. [10 TaHHBIM MHOT'HX
HCCIIEeIOBATENbCKUX PaboT,

Ha PaHHHX CTAJ(MIX OCTEOMHTETpaLlus
UMILIAHTATOB C F'HPOKCUAIIATUTHBIM
MOKPBITHEM ITPOUCXOIUT ObICTpee

U BBIpaXX€HA CHJIbHEE, YeM

Y UMIUIAHTATOB 0€3 TAKOTO MOKPBITHSL.
Hanuumne ruipokcHanaTuTHOTO MOKPBITHS
Ha TUTAaHOBOM MMIUIAHTATE HOBBIIIAET
MPOYHOCTh €TO COETMHEHHS C KOCTHIO

B 5 - 8 pa3, a Tak)Ke COKpaIaeT

BpEMsi 32KHBIICHUSI.

31 nexabps na
2045 .

HEIIPUMCHUMO

OHOIOTHYECKH COBMECTHMEIE
MOKPBITUS HA OCHOBE
THIPOKCHANIATUTA TPUMEHSIOTCS

B 3apyOeIKHOM MPaKTUKE

yxe 6omnbiie 10 net. HakorieHHbIH
OTIBIT MOKET OBITH HCITONB30BaH IS
pa3BUTH OTEHIINAJA MTPpeIaraeMou
TEXHOJIOTHH. Pa3BUTHE TEXHOIOTHH
MMeEEeT HEeJIMHEWHBIN XapaKTep
MOTEHIMATIBHBIX HAIPaBICHUH:
MaciTabupoBaHUe TEXHOJIOTHU

Ha CME)XHbIe HaIPaBJICHUS (BUIOBbIE
TPYTITBI MEAULUHCKUX U3AETIHH);
pa3BUTHE TEXHOJOTHHU 32 CUET
HaKOIIJICHUS OIIBITA IIPOU3BOACTBA

U IPUMEHEHUS;

Moau(HKAIISI MaTepHalIOB
0610COBMECTUMBIX IOKPHITHII;
COBEpPILIEHCTBOBAHHE METOAOB
HaHECEHMs TTOKPBITUH;
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TexHu4YecKue XapaKTepPUCTUKU HCXOTHBIX
MaTepualioB OMPEACISIOTCS Ha CTa N
pa3paboTKU TEXHOJIOIMU HAaHEeCEHNS,

B 001I[eM BUJIE OHU JIOJDKHBI
CIocoOCTBOBATh (DOPMHUPOBAHUIO
KOHEYHOTO IIPOAYKTa, & UMEHHO
61OCOBMECTHMOTO MTOKPBITHS

CO CIIEIYIOLIMMHU MTapaMeTpaMHu:

TOJIIHA OUOCOBMECTUMOTO MOKPBITHS -
He MeHee 70 MKM (TTOKPBITHE TIOJIBEPraeTCs
pe30pOLMH, TOHKHE TOKPBITHS MOTYT
MOJIHOCTBIO PACTBOPUTHCS B OPraHU3ME);
MOPHUCTOCTH OMOCOBMECTUMOTO MOKPBITHS -
He MeHee 10 mpoleHTOB (MTOPUCTOCTD
CITOCOOCTBYET BPaCTaHUIO KOCTHOU TKaHM);
coJiepkaHue GHOJIOTHYECKH COBMECTHMBIX
KOMITOHEHTOB (OTH.) - HE MEHee

95 mporeHToB (MUHUMAIBHOE 3HAUCHHE
JUTs1 OMOJIOTUYECKON COBMECTUMOCTH );
CTETIeHb KPUCTAJUIMYHOCTH -

He MeHee 90 MPOLIeHTOB

(pu yBenUYEeHUH COAEPIKaHUS aMOP(HOI
(assl yBeTMUMBAETCS CKOPOCTH PE30POITH
(pacTBOpEHHUS) OKPHITHS B OPraHU3Me);
MPOYHOCTh CLEIUICHHUS - HE MEHEe

20 MIla (xpersieHre MOKPBITHS

K MIOBEPXHOCTH MPOTE3a).
TexHoNOrM4YeCKU Mpolecc HaHECEHUS
MOKPBITUS TOJDKEH YIOBJIETBOPSTH
CIIEAYIOLM KPUTEPHSIM:
MPOMU3BOUTEIBHOCTD - HE MEHEE

70 MKM 1OKpbITHs Ha | 1M%/10 MuH;
CTaOUJIBHOCTB ITPOLIeCcCca MPOU3BOJICTBA -
HEMCIIPaBUMEI Opak MeHee 2 IPOIIEHTOB;
MPUMEHEHHE CPEJICTB aBTOMATH3AI[HH
MPOU3BOJICTBA - IPUMEHEHUE
MIPOMBIIIITIEHHBIX MAHUITYJIATOPOB U (UJITH)

pa3paboTka METOIO0B KOHTPOJIS
Ka4ecTBa B MPOLECCe HAHECEHUS
MOKPBITHS C [IEJTbI0 MOHUTOPHHTA
HEOYEBHUIHBIX OTKIOHEHUN
napameTpoB Ipolecca,

Kak CIIe/ICTBHE - CHI)KEHHE Opaka.
PazpabaTbiBacMasi TEXHOJIOTHS JJOIDKHA
OKa3bIBaTh MUHMMAJILHO BO3MOYKHOE
BO3JICiCTBHE Ha 3/I0POBbE YEIIOBEKA
U OKPY’KaIoIIYIO Cpelly U OTBEYaTh
CaHUTAPHO-3IHIEMHUOIOTHUECKIM
TpeboBaHUAM



57120,

57121

Texnonorus
MIpUJaHNA
(hopmbI

U TpeOyeMbIX
XapaKTEPUCTHK
paborocmo-
COOHOCTH
HMIUIaHTaTaM
13 HUKENUIa
THUTaHa

¢ apdexTom
naMaTu HOpMbI

Texnomorus
BBICOKO-
TeMIepaTypHOi
KOHCOJIUJAIUU
H3JICIHUH,
TTOJTY4E€HHBIX
10 CXeMe

UMILIAHTATBI IS
PEKOHCTPYKIIMU
IPYAUHHO-
pebepHOTO
KOMIUIEKCA MPH
XUPYPrUYECKOM
JICYCHUH TPaBM,
nedopmanui u
OHKOJIOTHYECKUX
3a00eBaHUN

UMILIaHTATHI
JICHTAJIbHbIC
KepaMHYECKHUe ¢
UHCTPYMEHTaMH
JUISl YCTaHOBKH

32.50.22.127

32.50.22.130
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JIPYroro COBPEMEHHOTO 000PYI0BaHUs,

CHIKAIONIETO BIIMSHUE

YeII0BeUeCKoro (akTopa;

TEXHOJIOTHYECKUH Mpo1ecc

He JIOJDKEeH OKa3bIBaTh

OTPULATENBHOTO BIUSHUS

Ha XapaKTEePUCTUKH U3eus (MpoTe3a)

SuioHA  na 00s13aTeNnbHO
2040 .

TEXHOJIOTHSI OCHOBaHa Ha COYECTaHUH
onepanuii npuaasus Gopmel,
TepMOOOPaOOTKH, KOHTPOJIS XapaKTEPUCTHK
namsTi GOpMBI U QUHHUIIHOK 00PabOTKH,
00eCTIeYNBAIOIINX PETIaMEHTHPOBAHHEBIE
XapaKTePUCTUKH pabOTOCIIOCOOHOCTH
W3JEeNuil: TeMIepaTypa IpeaABapuTEeIHLHOTO
(hopMon3MeHeHus - He MeHee

+ 5 rpanycoB Llenbcus; Temneparypa
HavaJia BOCCTAHOBIICHUS (POPMBI -

He MeHee + 23 rpaxycoB Llenbcus;
TeMIlepaTypa KOHIIa BOCCTAHOBIECHUS
dhopwmsl - He Gonee + 36 rpamycos Llenbcus;
TOYHOCTH 0O€CIIeUeHNUs TeMIepaTyp
BOCCTAHOBJICHUS (DOPMBI TIPH CEPUIHOM
MIPOM3BOJICTBE - C TOYHOCTHIO 1 rpamyc
Ienbcus. TouHOCTH OOECIIEUCHUS CHIIOBBIX
XapaKTePUCTHK - 15 MPOIEHTOB.
JledhopmanroHHast IUKJIOCTOUKOCTS -

He MeHee | mporieHTa Ha 6a3e

1 MJTH. IUKJIOB

l utonss  na 00s13aTeNnbHO
2027 r.

W3JeJHs IPEJCTABISIIOT COO0N BUHTBI,
W3rOTOBIICHHBIE U3 KEPAMHUUYECKOTO
Marepuala, KOTOpble XUPYPriuuecKuM
CHOCOO0M BCTABJISIFOTCS B KOCTb.
TToka3aHUsIMU K TPUMEHEHHUIO SIBIISIOTCS
nedeKThl 3yOHOr0 psia, OTCYTCTBUE 3y00B,
aieHTus1, QyHKIUOHATIbHBIC HAPYILIECHHUS

TEXHOJIOTHSI [TO3BOJIUT MPOBOUTH
MOJIEPHHU3ALIUIO TPOU3BOANMOM
NPOJIYKLHUH U pa3pabaThIBaTh HOBBIC
BU/IbI IPOJYKIUH C YHUKAIbHBIM
COYETaHHUEM XapaKTEPUCTUK
paborocrniocodbHocTH. TexHoaorNs

HE UMEET HEeraTMBHOI'O BO3JICUCTBUS
Ha OKPYXKAIOLIYIO CPEy U MOXKET ObITh
OTHECEeHA K pecypcodhHeKTUBHBIM

1 Heprod(HhHEeKTUBHBIM TEXHOJIOTHSIM

MOTEHIUAJIbHO BO3MOXKHO Pa3BUTh
TEXHOJIOTHIO KBa3MU30CTATHUECKOTO
npeccoBaHus Uit JOPMOBaHHS
3aroTOBOK, MAKCUMAJIbHO
NPUOJIMKEHHBIX K OpME KOHEYHOTO
W3/IEJIHS WA TIOJTHOCTHIO
MOBTOPSIONTNX ero. Takum o6pazom



57122,

KBa3MU30CTa-
THYECKOTO
[IPECCOBAHUS
(KUIT) umpkon-
OKCHJIHOTO
MOPOIIIKa

C MOCIeAyto-
LIUM CIIEKaHUEM

Texnomorus
MIPOU3BOJICTBA
apMHUPOBAHHBIX
COCYAMCTBIX
MIPOTE30B

C CUCTEMaMH
JIOCTaBKH

CTEHT-TpadThI
aopTalbHbIe

32.50.22.190
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3y0O0UETIOCTHON CUCTEMBI.

MMmumanTatel 0671a1a10T BEICOKOH
XUMHUYECKOW HHEPTHOCTHIO0, KOPPO3UOHHOM
CTOMKOCTBIO, MPOYHOCTHIO.

OHH yCTOMYMBHI K U3HOCY, HE 00JIaat0T
AIIEKTPONPOBOIHOCTHIO. KpoMme Toro, Takoit
MaTepuai 00J1aaaeT BICOKOM
O6M0aAre3NBHOCTHIO U 3HAUUTEIFHO
MPEBOCXOIUT METAJUINIECKHE CIIaBHI.

ITo mapameTpam npoyHocTH B 3 pasza
MIPEBBIIIACT TUTAH

CTEHT-TPa(ThI A0pTAIEHBIE TOJIKHBI
HUMIUTAaHTHPOBATHCS B A0OPTAJIBHBIN CTBOJI
IIpY aHEBPU3MaX WIIM PACCIIOCHUAX AOPTHI,
MPEeJOTBpaLIas pa3pbIB a0PTHL,
YTpOXKArOImuil )KU3HN yenoBeka. CHCTEMbI
JIOCTaBKHU JIOJDKHBI 00€CIIeunBaTh
YCTAaHOBKY CTEHT-TpadiTa Kak BO BpeMs
OTKPBITON KapIHOXUPYPTUUECKOU
OTIepallH C UCKYCCTBEHHBIM
KpOBOOOpAITICHHEM,

TakK ¥ IO/l PEHTT€HOBCKHM KOHTPOJIEM.
Jlnana3oH pa3MepoB CTEHT-rpadToB
JIOJDKEH OXBAThIBATh JIIOOBIE BO3MOYKHEIC
AQHATOMHYECKHUE Pa3Mephl aOPTHI

U COCYJHCTBIX a0PTaNbHBIX OTBETBICHHH
¢ AMaMeTpoM OT § 10 45 MM.

CocyaucTeie MPOTe3bl TOJDKHBI OBITh
BBITTOJTHEHBI KaK U3 TOIUMEPHBIX,

TakK ¥ OMOJIOTHYECKUX MAaTEePHUAJIOB.
Cucrema J0CTaBKU CTeHT-rpadTa J0JDKHA
obecrieynBaTh TOYHOCTh
MO3MLIMOHUPOBAHUS U COKpAILATh BPEMS
HUMIUTaHTalluU

1 ssHBaps
2041 r.

Ja

HEIIPUMCHUMO

3HAYUTEIBHO CHU3SITCSI 00BEM OTXOJI0B
U TPYI0EMKOCTh ITpoliecca
MPOU3BOJICTBA IIPOMBIILICHHOI
nponykuuu. TexHomorus

HE OKa3bIBaeT BPEIHOTO BO3ACHCTBUS
Ha OKPYXKAILIYIO cpely, He TpedyeT
00BEMHOTO pecypcoobecTieueHus

1 dHeproodecredeHust

MPOMBIIIJICHHOE OCBOSHHE
U pa3BUTHE TEXHOJIOTHH MO3BOJIAT
CYyILIIECTBEHHO CHU3HUThH KaK CTOUMOCTH
caMo# MPOIYKIKH, TaK ¥ CTOUMOCTh
MEIUIIUHCKON POLIEAYPHI,

YTO MO3BOJIUT OXBATUTH BECh
KOHTHUHI€HT ITallUeHTOB,
HYKJAIOLINXCS B IPOTE3UPOBAHUN
A0pTaNBHOTO pycia. TexHoIorus

HE OKa3bIBaeT BPEJHOTO BO3IEHCTBUSA
Ha OKPYXKAILIYIO cpely, He TpedyeT
00BEMHOTO pecypcoobecTieueHus

1 DHeproobdecrneyeHus.

TeXHOTOTHs TOMOTAET PEIICHHIO
neMorpapruecKuX IpodieM

U pocty HaceneHus Poccuiickoit
denepanuu



5712,

571%4,

Texnomorus
MIPOU3BOJICTBA
OasoHopac-
ITUPSIEMBIX
MIPOTE30B
KJIallaHOB
cepana

Ha CHCTEeMax
JIOCTaBKH

Texromorus
XUpypruadec-
KOT0 JICUCHHS
3a00JIeBaHUI
IMO3BOHOYHHKA
C IpUMEHEHUEM
TEIJIeCKOIH-
YeCKOro

6auioHo-
pacuupsieMblit
IpoTe3 KianaHa
ceparma

Ha CHCTEMeE
JIOCTaBKU

TEJIeCKOIMH1Ye-
CKHUM
pa3aBUKHON
CceTYaThIid
WMILTAHTAT JIJIs
IMO3BOHOYHHKA

32.50.22.190

32.50.22.190
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MIPOTE3bI KJIAMaHOB CEPIIIA JOTKHBI
MMIUTAaHTUPOBATHCS B €CTECTBEHHBIC
KJIallaHbI CEPJIla WK B MIPOTE3bI KIIAaHOB
ceplla ¢ BBISABICHHON TUCHYHKITUEH,
yrpoxarolen »Ku3Hu uenoneka. [Iporesnl
KJIAMIaHOB JTOJKHBI 3aMeaTh (PYHKITHIO
BCEX KJIAIIAHOB MPaBOW U JIEBOM MOJIOBUHBI
cepana. Cuctema IOCTaBKH JOJDKHA
obecreunBaTh YCTAaHOBKY KJIalaHa Mo/
PEHTTEHOBCKUM WJIH YIIBTPa3BYKOBBIM
KOHTpOJIeM 0e3 OCTAHOBKH Cepalia

WJIM B KPUTUIECKUX CUTYAIIHAX -

MIPH MOAIEP>KKE UCKYCCTBEHHOTO
KpoBooOpareHus. /[nana3zon pazmepon
KJIAITAHOB JIOJDKCH OXBATHIBATH JTIO0OBIC
BO3MOJKHBIC aHATOMUYECKHE I0CAI0YHBIC
pasMepsl oT 19 10 35 mMm. 3anuparomue
3JIEMEHTHI MPOTE30B KIIAMIaHOB JIOJKHBI
OBITH BHITIOJTHEHBI KaK U3 MMOJIMMEPHOTO,
TaK U OMOJIOTUIECKOTO MaTEePHUAIIOB.
CucteMa JOCTaBKH MPOTE3a KanaHa
JIOJDKHA 00eCTeunBaTh TOYHOCTD
MO3UIIMOHUPOBAHMS U COKPAILIATh BPEeMst
uMiutadTanuu A0 20 - 40 munyT. [Iporesst
KJIAITAHOB JTOJDKHBI UMETh JIETCKYIO
MOTUPHUKAIHIO, 00ECTICIHBAOIIYTO
YBEJIMYCHUE pa3Mepa o Mepe pocTa
pebenka

| suBaps  1a
2041 r.

1 urons nma 00s13aTETLHO

2031 r.

TEJIECKONMUECKUN pa3aBIKHOM CeTUaThIN
HMMILUIAHTAT IS TIO3BOHOYHHMKA BBITTOJIHEH
13 2 CeTYATHIX IIIMHAPOB, TIOTPYKEHHBIX
OJIMH B ApYyTOM.

[umuHAPH UMITIAHTATA BBITIOTHEHBI

W3 MEOUIMHCKHUX CIJIABOB TUTAHA, YTO
MTO3BOJISIET UX yCTAaHABIMBATH MTOKU3HEHHO
1 obecrieunBaeT HEOOXOAMMYIO JKECTKOCTh

HEIIPUMCHUMO

MPOMBIIIJICHHOE OCBOCHHE

U pa3BUTHE TEXHOJIOTHH MTO3BOJIAT
CYyILIIECTBEHHO CHU3HUThH KaK CTOUMOCTH
caMo# MPOIYKIKH, TaK ¥ CTOUMOCTh
MEIUIIUHCKON IPOLIEAYPHI,

YTO MO3BOJIUT OXBATUTH BECh
KOHTHUHI€HT ITallUeHTOB,
HY>KIAIOLINXCS B IPOTe3aX KIIalaHOB
cepaia. TexHOnIOTHsA HE OKa3bIBaET
BpPEIHOTO BO3JIEUCTBUS

Ha OKPYXKAILIYIO cpely, He TpedyeT
00BEMHOTO pecypcoobecTieueHus

U 3HeproobecneueHus. TexHomOrUA
MIOMOTAET PELICHUIO
neMorpapruecKuX IpodieM

U pocty HaceneHus Poccuiickoit
denepanuu

pa3pabaThIBaeMbIii IMIIAHTAT MOXKET
OBITH BEITIOIHEH M3 KOMITO3UTHBIX
MaTepHaloB, B TOM YHCIe

U3 OCTEOIerpalipyeMBbIX,

¢ aHTHOAKTepHATHHBIMA
KOMIIOHeHTaMH. Momudukanuu
MOTYT KacaThCs ONEePaTHBHOTO
JOCTyIIa, XUPYPTUYECKHX TTOIXOJ0B



571%.

Pa3aBIDKHOTO
CeTYaToro
HMMIUIaHTaTa
JUIA IO3BOHOY-
HUKa

Texnonoruu
HM3TOTOBJICHUS
KOMIIO3UTHBIX
TTOJIUMEPHBIX
ckaddomnmos,
B TOM YHCJIe
orope3opou-
PYEMBIX, JUIS
OCTEOCHHTE3a
U pereHepa-
THUBHOM
MEIULIMHBI

UMIUTIAHTATHI IS
OCTEOCHHTEe3a U
pereHepaTUBHOMN
MEIUITTHBI

32.50.50
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U TJIaCTUYHOCTh. J{[namMeTp BHEIIHETO
CeTYaToro MUINHpPA HoAOupaeTcs

C YIETOM OIIEPHPOBAHHOTO YPOBHSA
MO3BOHOYHHKA. [[MIIMHAPHI BEITOTHEHBI
CeTUaTBIMH ApyCaMH CIEIHaIbHOMN
KOH(UTYpalny, NpeBapUTEIbHO BHYTPb
MMILIAHTAaTOB 3a0MBAETCsl OCTEOTCHHbII
MaTepHai a1 popMupoBaHUS yCIOBUI
KOHCOJNHIAIUU TIO3BOHKOB.

MMiutanTaT ycTaHaBINBACTCS MEXIY
MTO3BOHKAMHU, 3aMelas TaKUM 00pa3oM
yAaJCHHBIE Tella TOPaKEHHBIX T03BOHKOB
C BOCCTaHOBIIEHHEM TPpeOyeMOH BBICOTHI 3a
CHET ero pa3lBIKEHHs 1 (PUKCALIUH €TO0
yactel apyr ¢ ApyroM. MmiaHTat MOxeT
COYETaTHCS CO CTAaHAAPTHBIMU
(DUKCHUPYIOIINMH CUCTEMaMHU

1 uronst  1a
2050 .

HMMILIAHTaThI C BBICOKOW MHOTOYpOBHEBOMU
00BEMHOI TOPUCTOCTHIO:

pasmep nop nopsiaka 100 MxMm;
JIeMIupyroIe CBOUCTRA,
peryJIMpyeMbIil COCTaB;

BO3MOXXHOCTb OMOJIeTpaiallii;

BBICOKHE pereHepaTHBHbIE CBOMCTBA;
TEXHUYECKHE XapaKTEPUCTUKU
OTIpeNIeISIIOTCS A1 KaKJ0r0 BU/IA
cka(HoII0B OTACIBHO.

M3rorosieHne ¢ UCTIONB30BaHUEM:!
KOMIIO3UTHOT'O TIOKPBITHS HA OCHOBE
(hTOPYIIIEPOAHBIX IJIACTUKOB,
HAIOJHEHHbBIX (hochaTramMu KallbIHs;
HETKaHbIX 3D-IOoIMMEepHBIX BOJOKHUCTHIX
MaTPUKCOB; OMONIETPATUPYEMBIX
3D-noanMMepHBIX UMILIAaHTATOB

C PEryJupyeMon CTpyKTypou

U TIOPUCTOCTHIO

HEIIPUMCHUMO

K BEJICHUIO NAIIUEHTOB C MMaTOJIOoTHen
1o3BOHOYHHUKa. [[pon3BoacTBo
OHOCOBMECTHMOTO UMILTAHTATa
SIBJIAETCS DHEProdhPeKTHBHON
COBpPEMEHHOM TEXHOJOTUEH U HE
o0namaeT BpeIHBIMU CBOHCTBAMU
BO3ACHUCTBUS Ha OKPYKAIOIIYIO CPeLy

BO3MOYKHOCTH U3TOTOBIICHHS
ckaddonaoB I pazHOOOPA3HBIX
MIPUMEHEHHUI B pereHepaTUBHON
MeIUIUHE, THKOPIIOPUPOBAHHE

B U3JIETHUS JISKapCTBEHHBIX IIPenapaToB
U aHTUOAKTEPHUAIBHBIX areHTOB.
Bo3M0OXXHOCTE cO3qaHUS CpecTBA
aJIpecHOM (TapreTHOMN)

U KOHTPOJINPYEMOH TOCTaBKU
(hapMaleBTHYECKUX TperapaToB

1 OMOJIOTHYECKU aKTHBHBIX
COCIUHCHUH, CO3J]aHIe
MEePCOHATM3UPOBAHHBIX

KJIETOYHBIX MPOTYKTOB.

Tax xKak TEXHOJIOTHSA ¥ 000pyIOBaHHE
pa3paboTaHbI ¢ IPUMEHEHUEM
MepeI0BOM 3JIEMEHTHOU

1 IpUOOPHOM 6a3bl, OHU SIBJISIOTCS
pecypcodhexTHBHBIMU



5712,

57177

Texnomorus
KOHTPOJIS
COCTOSIHUS
CeplIeYHO-
COCYJIUCTOMN
CHUCTEMBI
YyeJIoBeKa

Ha OCHOBE
IOMeX0yc-
TOWMYHMBBIX
METOJIOB
HUHTEJUIEKTY-
aJILHOTO
aHajau3a
3JIEKTPOKap-
JIMOCUTHAJIOB

Texnomorus
TIJIAaHUPOBAHUS
U IPOBEJCHUS
BBICOKOTEX-
HOJIOTUYHBIX
MaJIOWHBa-
3UBHBIX
onepanui

KOMIIJIEKC
3KcIpecc-
OLICHKU
CepIeYHo-
COCYIUCTOMN
CUCTEMBI
YyernoBeKa
"Kapaunockpun"
WIIH SKBUBAJICHT

IPOTPaMMHO-
arnapaTHbIi
KOMIIJIEKC
"3D-men"

WIIH DKBUBAJIEHT

32.50.50

32.50.50
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KOMIIJIEKC TT03BOJISIET OCYIIECTBIATh | utoHs  na HeoO0s3aTeNbHO,
ABTOMAaTHYECKUIl aHAIN3 2045 r. TaK KaK B IesX
AIIEKTPOKAPIUOCUTHAIOB, BKIIIOYAs COBEPIIEHCT-
MIpeIBapUTENbHYI0 00paboTKy cUrHaIa, BOBaHUS
obHapyxkenne QRS-komrmiekca TEXHOJIOTUH
AIIEKTPOKAPIUOTPAMMBI, AaHAIN3 MOXET
Mopdomnorun QRS-komrmiekca, He OBITh
pacro3HaBaHHE HAPYLICHUH CEPACTHOTO HE00XO0AUMOCTH
puTMa (apUTMHIA), aHATTU3 UITIEMUYECKHUX B CO3JIaHUH
HU3MEHEHUH JIeKTPOKapIHOT PAMMBEI, pe3yIbTaToB

a TaKkKe OCYIIECTBICHNE PAaHKUPOBAHUS HUHTEIUIEKTY-
KapaAUOCOOBITHH 110 CTENICHH YTPO3bI aNbHOMU

1 OIOBEIICHHE TI0Ib30BaTEIIS JIeSTeTBHOCTH
C MTOMOIIIbIO BU3yaJIbHOU U 3ByKOBOM Ha OCHOBE
curHanu3anuu. PazpabareiBaeMbii JIaHHOU
(haKTH4eCKU MPEAUKTUBHBIA MOHUTOD TEXHOJIOTUHI
HaTpaBJIeH Ha COKpaIlleHUEe

JI0 MUHIMYyMa paccMaTpUBaeMOil 3a1epiKKU

B paciun(poBKe TaHHBIX MOHUTOPUHTA

W Harpy3Kd Ha Bpaueil 3a c4eT pa3MeIIeHus

OCHOBHBIX aJITOPUTMOB 00pabOTKU

1 BBIpaOOTKH 3apaHee ONpeeICHHbBIX

pEeKOMEHAAIMI OJIb30BATENIO

007acTh MPUMEHEHUS MPOAYKTA! | suBaps  1a 00s13aTEILHO

MIPOBEJIEHUE XUPYPTUUECKOTO 2050 r.
BMEIIIATENIbCTBA B JICUCOHBIX YUPSKICHUAX,
HCTIONB3YIOUINX TEXHOIOTUH NMPOBEICHUS
MaJIOMHBA3UBHBIX OIEPALUiA.

OYHKINOHAIBHBIE BO3SMOXHOCTH:

MIPUMEHEHHE HEUPOCETEBOTO

MAaIIMHHOTO 00yYeHUs

1 3HeprodHHEeKTUBHBIMU, HETATUBHOE
BO3JICICTBHIE HAa OKPYKAIOIIYIO CPEay
OTCYTCTBYET HMJIH CBEJICHO

K MUHUMYMY

HU3Kas [IeHa MPOIYKTa, KOTopast
MO’KET JTOCTHTAThCS TOTBKO

MIPY HAJTHYUH PeCypcodPPeKTUBHOCTH
KaK B ONTHMHU3AINH
CXeMOTEXHHUYECKUX,

TaK M MPOrPAMMHBIX PEIlCHHI,
HCITOTb30BAHHBIX TIPH CO3IAHUH
TEXHOJIOTUH

UCIIONIb30BaHUE TEXHOJIOTUU
MO3BOJISIET CHU3UTh HETaTUBHOE
BO3JIeiICTBUE HA OKPYKAIOLIYIO CPEIy.
IIpeanaraemasi TeXHOJIOTHUS OTBEYALT
COBPEMEHHBIM TPEOOBAHUSAM 110
KpUTEpUSIM pecypcodhGekTuBHOCTH
1 3Heprod(HHEeKTUBHOCTH
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C HCIIOJIB30- U UCKYCCTBEHHOTO HHTEJIEKTa
BaHUEM st hopmupoBanus 3D-Moeneit opraHos
JOTIOJTHEHHOM U MX OTAEIBHBIX CETMEHTOB Ha OCHOBE
peanpHOCTH JTAaHHBIX CKAaHUPOBAHUS C BO3MOXHOCTBIO
Ha Oaze BH3YaJIM3aIlH OTJACNIBHBIX TKaHEeH -
BHUPTYaJIbHBIX BEHO3HBIX COCYJIOB, apTEePUATBHBIX
3D-moneneit COCY/IOB, OITyXO0JI€eH, MATKUX

OpraHoB 1 KOCTHBIX TKaHeil;

pacrno3HaBaHUe apTepUATIbHBIX
Y BEHO3HBIX COCYJIOB B PYYHOM PEXUME
0e3 BBeIeHHsI KOHTPACTUPYFOLIUX
BEILIECTB M B aBTOMaTHYECKOM
(ToTyaBTOMaTHIECKOM) PEeKUME

NPY BBEJICHUHM KOHTPACTUPYHOLMX
BEILIECTB;

COBMEILEHNE BUACOIHTOCKOIINIESCKUX
H300paKeHHH ¢ H300paKEHUSIMH
BUPTYalnbHBIX 3D-Monenei;
KIacCu(UKalns TKaHeH

10 TPABMOOIIACHOCTH;

BU3yan3alys HOTYyYSHHBIX MOJIeIIeH

B (hopme, yIOOHOH A1 XUpypra

NP PELIeHUH 33724 BUPTYaIbHON
JINarHOCTUKH U MOJICIIUPOBAHHSI
BUPTYaJIbHOM Olepanuy;

MPOBEJCHUE NPEAONEPAOHHOTO
TUIAHUPOBAHUS M ONTHMH3ALUH

10 3a/IaHHBIM KPUTEPHSIM CIIOCOOO0B
JIOCTYIIa K OIIEPUPYEMOMY OpraHy

U CII0COOOB YCTaHOBKU XUPYPTUUECKOTO
WHCTPYMEHTa Ha OCHOBE

MOJy4eHHBIX MOJieliel 00acTi
XUPYPrU4ecKOro HHTepeca;

KOHTPOJIb 32 ACHCTBUSMH XUPYpra

JUTSl TIOBBIILIEHUST 0€30MTaCHOCTH

MIPY TIPOBENICHUH OTIEPATHBHBIX
BMEIIATENBCTB U JOKYMEHTHPOBAHUE;
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BO3MOXXHOCTb 3D-BHU3yanu3auuu

MY IJIAHUPOBAHUU U IPOBEICHUH
OIepalvy C UCTIONb30BaHHEM
3D-agucmiiees, B TOM YUCIE
MHOTOPaKypCHBIX.

CocraB u3nenus:

YCTPOMCTBO O3UIIMOHUPOBAHHUSI;
NepCcoHaJIbHAS JIEKTPOHHO-
BBIYHMCIIUTENbHASL MAIIINHA;
HHGOPMHPYIOIIEE YCTPOHCTBO,
BKJIFOUAIOII[€€ MOHUTOPHI

U ayTUOKOJIOHKH;

MpOrpaMMHOE 00eCIIeYCHHE;

KOMIUIEKT COSITUHUTEIIbHBIX Kabesel;
KOMIUIEKT JIOKYMEHTALIUH.
TexHuyeckue napaMeTpsl:

TOYHOCTH OIpEJeNICHHs TIPOCTPAHCTBEHHOTO
MOJIOKEHUS HHCTPpYMEHTA - He 6oyiee 1 MM;
CpeIHEeKBaIpaTHYECKOEe OTKJIOHEHHUE
OLIMOKY COTPSIKEHUSI TPOCTPAHCTBEHHOTO
MOJIOKEHHSI OpPraHa ¢ BUPTYalIbHOI
3D-Mozenbio - He 0ojee 3 MM;
paboTOCIOCOOHOCTD

MPU OTKITFOYEHHH OCHOBHOTO MTUTAHHUS -
B TeueHHe He MeHee 20 MUHYT;

BpeMS TOTOBHOCTH K paboTe

C MOMEHTa BKJIFOYEHHSI OCHOBHOT'O
MUTaHUs - He Oonee 15 MUHYT;

BpeMs oOHapyxkeHusI c0os B paboTe
yCTpOiCTBa MO3UIHOHUPOBAHUS -

He Goitee 5 ¢c;

BpeMs HEMPEPHIBHOHN pabOTHI -

He MeHee 4 4acos;

KOMIIJIEKC WJIN €70 COCTaBHbIC YacTH,
MoJIBEpracMblc Ae3HH(EKIINH,
MPEICTePIITN3AIMOHHON OYHCTKE,
CTepUIIN3AIUH, YCTOMYUBHI
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K BOSZIeI‘/IICTBI/I)IM7 YCTaHOBJICHHBIM

B HOPMAaTHBHO-TCXHHUUCCKOW JOKYMCHTAIIMU
Ha CHOCOObI e3UH(EKINH,
MPECTePIIN3AIMOHHON OYHCTKH,
CTepUIIN3AIINY,

00IIHe TEXHIYECKUE YCITIOBHS:

KJIacC BO3MOXKHBIX MOCJIEICTBHI 0TKa3a - B;
rpymma 2 - HOCUMBIE, TIEPCHOCHEIC

W TIepeIBIKHEIE,

He TIpeTHa3HauYeHHBIE I PaOOTHI

IIPU TIEPEHOCKAX U IePeIBIKCHUAX

B TIpeJieliax JIeueOHOr0 YUPeK ICHHS.
TexHoyornyeckre MpenMyIecTBa:
BBICOKOE OBICTpoAeiicTBHE (hOPMUPOBAHUS
PEATUCTUYHOTO TPEXMEPHOT'O U300pasKeHUS
BBICOKOTO Pa3pelIeHus B peabHOM
Macirade BpeMeHH;

3D-Buzyanu3aIus ¢ UCIOJIb30BaHHEM
3D-MOHUTOPOB (MHOTOPAKYyPCHBIE
3D-MOHHUTOPHI), OYKOB TOTIOTHECHHON
peansHOCTH;

MOIACPIKKA PA3TUIHBIX ONEPAIlHOHHBIX
CHCTEM;

MO/ICPIKKA PAOOTHI C TAHHBIMU
TOMOTpagOB Pa3INIHBIX TPOU3BOAUTEICH;
BO3MOXKHOCTb aHaJIM3a BHYTPEHHEN
CTPYKTYpPBI OPTraHOB Ha dTare
MPEIONICPAITHOHHOTO TUITAHUPOBAHUS

U TP POBEIICHUH OTICPAITHH;
BO3MOKHOCTH HCIIOJIB30BAHHUS CHCTEMBI

B TOPAaKaJIbHON XUPYPTHH, TIPU OMIEPAITIIIX
0 yIaJICHHI0 HOBOOOpa30BaHUI

Ha opra"ax 3a0pIOITHHHOTO MMPOCTPAHCTBA;
CHCTEMa MOXKET B3aUMOJIeHCTBOBATH

C UMCHOITUMCA MECIUITMHCKHUM
obopysoBaHuEM Uepes3

CTaHJapTHBIC HHTEP(EHCHI



57128,

Texnonorus
MOy YeHHS
MIEPCOHAIH3H-
POBaHHBIX
MEIULITHCKUX
U3LEIHil

u3 Guopesop-
OMpyeMBbIX
ouomnonuMep-
HBIX
MaTepHaoB

MepCOHATIM3HPO-
BaHHBIE
MeIUIIHCKHE
U3JIENUs U3
6uopesopbupye-
MBIX
OHOITOIMMEPHBIX
MarepuaioB

68

32.50.50.190 wu3aenue AOJDKHO MPEACTABIATh

c000¥ MOJTYICHHYIO METOI0M
(hoTooTBep)KAEHNS TPYOKY HA OCHOBE
KOMIIO3UTHOT'O OHOpa3iaracMoro
MaTepHalia U3 METaKPUIMPOBAHHBIX
JKeJIaTHHA ¥ CTPYKTYPHOro Oelika Iieaka
C apMHPOBAHHBIMY IIEITKOBBIMH
HUTSAMHA KOHIIAMH.

B 3aBuCHMOCTH OT TOTO,

JUTSI BOCCTAHOBJICHUSI KaKOTO OpraHa
OyIeT IPUMEHSTHCS IEPCOHATN3UPOBAHHOE
MEIUIIMHCKOE U3IEIHE, MEAUIIMHCKOE
H3JEIKe JOIKHO UMETh

CIIEYIOIIHE TapaMeTPhI:

MHIIEBOI:

tommuHa - 1 - 1,2 MM, guamerp -

3,0 cm + 0,2 MM, ITMHA apMAPOBAHHOTO
ydactka - 0,5 cMm,

HEapMHUPOBAHHOTO - 3 - 5 cMm;

TOHKAs KHIIIKA:

tommuHa - 1 - 1,5 MM, guamerp -

5 eM £ 0,3 MM, JUTMHA apPMUPOBAHHOTO
ydactka - 0,5 cMm,

HEapMHUPOBAHHOTO - 3 - 5 cMm;

TOJICTasT KHIIIKA:

TomuHa - 1,5 - 2 MM, Juamerp -

5 em £ 0,5 oM, AyIMHA ApMUPOBAHHOTO
ydactka - 0,5 cM, HeapMHPOBaHHOTO -
3-5cm;

mpsiMast KUIIKa:

ToNmyHA - 2,5 - 3 MM, JUaMeTp -

8,0 cm = 0,5 oM, yTHA apMUPOBAHHOTO
ydactka - 0,5 cMm,

HEaApMHUPOBAHHOTO - 3 - 5 cM

31 nexabps na
2030 .

HEIIPUMCHUMO

COBEpPILICHCTBOBAHHE
TEXHOJIOTHIECKUX PEKUMOB
MOJIyYEeHUS YKa3aHHBIX MEIUIIMHCKUX
U3JEeNUi U UX TapaMeTPOB MO3BOIHUT
YBEJINYHUTH YPOBEHB
MEPCOHATM3UPOBAHHOCTH
MEIUIUHCKIX H3/AETHH, a TAaKXKe
pacIMpUTh ACCOPTUMEHT TaKUX
U3Ienuil, 9T00BI yIOBIECTBOPHTD
BO3PACTAIOIIYIO TOTPEOHOCTH
MEIUIUHCKUX YUPEKIACHUN

B BBICOKOTEXHOJIOTHYHBIX
MEPCOHATM3UPOBAHHBIX UMIUTAHTATAX
JUIL BOCCTAaHOBJICHHUS Pa3IMYHBIX
TKaHE! U OpraHoB.

IIpu npouzsoacTee
MEPCOHATM3UPOBAHHBIX MEIUIIMHCKUX
M3JIeIHii U3 Onope3opOrpyeMbIX
MaTepHaoB BpeIHbIE

U TOKCHYHBIE BEIOPOCHI OTCYTCTBYIOT.
IIpu npousBoacTBE U3AEIUM
B3PBIBOOIIACHBIC TEXHOJIOTHIECKHE
CTaJIuH MPOU3BOJICTBA OTCYTCTBYIOT



571%.

57130,

Texnomorus
MIPOU3BOJICTBA
KaTeTepoB
0aJNTOHHBIX
0O0JIBIIIOTO
JuameTpa JJis
TpaHCKaTEeTePHOI
cepAedHon
XUPYPTrUA

Texnomorus
MIPOU3BOJICTBA
KOCTHO-
IJIACTUYECKHUX
MaTepuaioB
MIPUPOJTHOTO
TIPOUCXOKICHHSI

KareTep
OaJUIOHHBIHN 1715
TpaHCKaTeTep-
HOU cepeuHoin
XHUPYPIrUu

KOCTHBIN 1
KOCTHO-
IJIACTUIECKUI
MaTepuan

32.50.50.190

32.50.50.190
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KaTeTepsl OAJIIOHHBIE

JI7Is1 TPAHCKATETEPHOM CeplIeuHON XUpypruu
JIOJDKHBI TPUMEHSTHCS

JUTS IPOBEICHUS MIPOLIEAYP
BaJIbBYJIOIUIACTUKY WIIM B KA4ECTBE
KOMIIOHEHTOB CHUCTEM JOCTaBKH IIPOTE30B
KJ1armaHoB cepua. HoMuHanbHbIN 1uameTp
OaJuoHa KaTeTepoB OaJUIOHHBIX

JI7Is1 TPAHCKATETEPHOM CeplIeuHON XUpypruu
JIOJDKEH OBITH B Anama3oHe oT 15 10 35 mMm.
HomunansHOe gaBieHne pa3priBa 6aioHa
KaTeTepoB OaJTIOHHBIX

JI7Is1 TPAHCKATETEPHOM CeplIeuHON XUpypruu
JIOJDKHO OBITH HE MEHEe

4 at™. Ui GaJITIOHOB JMAMETPOM OoJiee

25 MM, HE MeHee 5 aTMm. -

IS 6aJJIOHOB TUAMETPOM OT 23

I0 25 MM U HEe MeHee 6 aTM. -

JUTs1 OaJUIOHOB AMAMETPOM MEHee

23 mmM. JImHa GanoHa KaTeTepoB
GayIOHHBIX AJIS TPaHCKATETEPHON
CepIeYHON XUPYPTUH JOKHA OBITH

B AMamna3oHe ot 25 1o 60 MM

31 nexabps na
2040 .

[P MPOU3BOCTBE KOCTHOIUIACTUYECKUX
MaTepualioB

U3 MIPUPOAHBIX UCTOUYHHKOB OyIeT
UCIIONIb30BaH METO/I CBEPXKPUTHUYECKOI
mronaHON SKCTpakui. KoHedHbIi
MPOIYKT 00JIafjaeT MOAU(PUIIMPOBAHHBIMU
("' Moo THEHHBIMU ') XapaKTEPUCTUKAMH

30 nexabps na
2030 .

HEIIPUMCHUMO

HeoOsI3aTeNbHO,
TaK Kak

B LIEJIAX
COBEPIIIEH-
CTBOBaHHS
TEXHOJIOTHUH
MOXET

He OBbITh
HEOOXOUMOCTH
B CO3JIaHUH
pe3yNbTaToOB
HUHTEJUIEKTY-
aJbHOM

MPOMBIIIJICHHOE OCBOCHHE

U pa3BUTHE TEXHOJIOTHH MTO3BOJIAT
CYyILIIECTBEHHO CHU3HUThH KaK CTOUMOCTH
caMo# MPOIYKIKH, TaK ¥ CTOUMOCTh
MEIUIIUHCKON IPOLIEAYPHI,

YTO MO3BOJIUT OXBATUTH BECh
KOHTHUHI€HT ITallUeHTOB,
HYKTAIOLTIXCS

B IIPOTE3UPOBAHUH KIIAIIAHOB CEPALA.
TexHonorust

HE OKa3bIBaeT BPEJHOTO BO3IEHCTBUSA
Ha OKPYXKAILIYIO cpely, He TpedyeT
00BEMHOTO pecypcoobecTieueHus

1 dHeproodecredeHust

OKCILTyaTallHOHHbIC XapaKTePUCTHKU
MNpOJyKTa

B OyIlylIieM MOTYT OBITh yITyYIIEHBI
3a CUET MOBBILICHHS OCTEOTeHHBIX
XapaKTEePUCTUK IyTeM HaCHIIICHHS
Marepuaa pa3indyHbIMUA
CTUMYJISITOPaMHU.
PecypcoaddexkTnBHOCTD,
5HeprodGpPpeKTHBHOCTD

W HETaTUBHOE BO3/CHCTBHE

Ha OKpPYKaroIIyIo cpexy OyayT
HaXOJIMThCS Ha YPOBHE
CYIIECTBYIOIMX aHAIIOTOB.



57131

57132,

Texnomorus
MIPOU3BOJICTBA
MEIUIIMHCKUX
AMIUIAHTHPY -
MBIX HU3STINM,
coJieprKalux
MUKPO-
HCTOYHUKH
pagnoaKTUBHO-
T'0 U3ITyYeHUs
Ha OCHOBE
utTpusi-90

Texnomorus
MIPOU3BOJICTBA
MEIUIIMHCKOTO
H3ACINS

UMILIaHTHPYE-
Mble
MeIUIIHCKHE
u3zenus,
coZieprKallue
MHKPO-
UCTOYHHMKHU
PaaroaKTHBHOTO
U3ITy4eHHUs

Ha OCHOBE
uTTpus-90

30HA
MEIULIMHCKUN
OJIHOPA30BbIN
CTEpPUIIBHBIN

32.50.50.190

32.50.50.190
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MPOU3BOJICTBO MUKPOHCTOYHHKOB
OCYILECTBIIETCS MOCPEICTBOM O0TyUEHHS
MHUILIEHH B AJEPHOM PEaKTOpe ¢ 3aJaHHBIMU
CBOMCTBaMH.

MUuKpOUCTOUHUKH OeTa-U3TydeHHS:
nepuoJ noiypacmnana - 64,1 Jaca;

pasmep - oT 15 10 35 MKM;

MaKcHMallbHas 3Heprus b-vacrtui - 2,27
MbB;

00111251 aKTUBHOCTD U3JICTIHS - OT 2

1o 5 I'bk;

CcpenHui pobOer YacTuIl B TKaHU - 2,5 MM,
MaKCUMaJIbHBIN - 11 MM

W3/IeJIHMe BBINOHEHO B BH/IE LEIBbHOIUTOM
KOHCTPYKIIUU U COCTOUT

13 ocH (alTUIMKATOP) U TOJIOBKH 30H]1a
(TamIoH); ATUHA W3AETUs

He 6oitee 150 MM; Macca U3aeaus

0,5 £ 0,1r; TaMIIOH € TYCTBIM PaBHOMEPHBIM
BOpcoM, IOKUPOBAHHBIN; N30erarolee
HAaIpsDKeHUE MPY 3aJlaHHOW BEeIIMYHHE,
MITa (xrc/cm?), -

He MeHee 44,1 (450);

BBIJICP)KUBACT YCUIIHS Ha U3TH0

Ha 45 rpajycoB OTHOCUTEIHHO OCH

5 uroHs
2035 .

31 mas
2032 .

Ja

Ja

NesITEIbHOCTH Ha
OCHOBE JaHHOM
TEXHOJIOTUH

HEIIPUMCHUMO

00s13aTeIBHO

TexHOJIOTHS OBBIIIAET BBIXO]
KOHEYHOTO MPOJYKTa, CIeI0BaTEIbHO,
MOBBIIAET pecypco3PPeKTUBHOCTD.
B03MOXXHOCTh UCIIONIB30BaAHHS
NPUPOJHBIX MATEPUAJIOB IO3BOJISIET
YTHIA3UPOBATH OTXO/IbI MUILEBOTO
MPOU3BOJICTBA, CIEJOBATENIBHO,
CYIIECTBYET BO3MOYKHOCTh CHH)KEHHS
HEeraTUBHOT'O BO3/ICHCTBUS Ha
OKPYXKAIOUIYIO CPeay

UMeeT HOTEHIHUAN B YaCTH
COBEPILIEHCTBOBAHMS TEXHUIECKUX
XapaKTePUCTUK U3JIENHA U o0acTen
uX npuMeHeHus. Paspaborannas
TEXHOJIOTHUS He Oy/eT OKa3hIBaTh
HETaTUBHOTO BO3JEHCTBUSA

Ha OKPYXAaIOIIyI0 CPeay, ABIIETCI
pecypcodpdexTuBHOIM

TEXHOJIOTHSI [TO3BOJIUT MPOBOUTH
MOJIEPHHU3ALIUIO TPOU3BOANMOM
NPOJIYKLHUH U pa3pabaThIBaTh HOBBIC
BU/IbI IPOJYKIUH C YHUKAIbHBIM
COYETaHHUEM XapaKTEPUCTUK
paborocniocodbHocTH. TexHoI0THs HEe
MMEEeT HEraTUBHOTO BO3JICHCTBHUS

Ha OKPYXKAIOIIYI0 Cpey

Y MOET OBbITh OTHECEHA

K pecypco3(hHeKTUBHBIM

1 Heprod(HhHEeKTUBHBIM TEXHOJIOTHSIM



5713,

"5721.

Texnomorus
MIPOU3BOJICTBA
MUKPOHUCTOYU-
HHUKOB
PpaaroaKTHB-
HOTO U3JTy4YeHHS
Ha OCHOBE
penus-188

SHJIONIPOTE3 32.50.50.190
CUHOBHAJIBHOM

JKUJIKOCTH

C MHUKPOUCTOY-

HUKaMH

PaAMOaKTUBHOTO

W3ITyYeHUs

Ha OCHOBE

penus-188
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U PUHUMAET ITEPBOHAYAIBHYIO (hopMYy,
HE UMes BUAUMBIX NoBpexaeHul. M3nenue
CTEPUIILHOE

HapabOTKa paOaKTHUBHOTO H30TOMNA
OCYILECTBIIICTCS B CHEIUANBHBIX YCIOBHUIX
B re”Hepatope peHus-188. [lomydaeHHbIit
panuou3oTon OyIeT COBMEIaThes C
OCHOBOH (THATypPOHOBAs KUCIIOTA).
Koneunoe uznenue 6yaeT CTepHIbHBIM.
MUuKpOUCTOUHUKH OeTa-U3TydeHHS:
nepuoJ moypacmnana - 16,9 Jaca;
MaKCHUMalbHasl 9Heprus 6eTa-4yacTHil -
2,1 MB;

pasmep - oT 2 10 10 MKM. DHAOIIPOTES:
BSI3KOCTh - 20 £ 5 Ia;

pH-7,0=£0,5;

00beM - oT 1,5 10 3,5 Mt

5 uroHs
2035 .

Ja

HEIIPUMCHUMO

30. [Tocne mo3uiuu 572 OMOJHUTE MO3UIMsIMK 572! - 5723 crieayromiero coaepKaHust:

TexHomorus
AKCTPaKIUU
Macia u
MIPOU3BOJICTBA
Macia
PaCTUTEIHLHOTO
1 IIpoTa
IpaHyJInpo-
BaHHOTO

C HCIIONb30-
BaHHEM
AKCTpaKTOpa
E-tuna

Maclio
MIOJICOTTHEYHOE
U ero Gppaxuu
HepaduHu-
pOBaHHBIE;
IpoT
IIO/ICOJIHEUHBIN
TOCTHPOBAH-
HBIH,
TOJY4Y€HHbIN
MIPU IKCTPAKIIH
TOJICOTTHEYHOT'O
Maca;

MAaclio COeBOE U
ero (pakuu

10.41.21;
10.41.24;
10.41.41.119;
10.41.41.123

TpeOOBaHUSA K OCHOBHBIM TEXHHUECKUM
XapaKTepUCTHUKaM (CBOHMCTBaM)
MPOMBILIJIEHHON NPOAYKIINU, CEpUIHHOE
MPOU3BOJICTBO KOTOPOH JOIKHO OBITH
OCBOCHO

B pPe3ynbTaTe BHEAPEHHS COOTBETCTBYIOIIEH
TEXHOJIOTHH,

YCTaHOBIICHBI TEXHUYECKIM PETIaMEHTOM
TamosxenHoro cotosa "TexHndeckuit
periaMeHT Ha MacI0XHUPOBYIO MPOAYKIIHIO"
(TP TC 024/2011), TeXHHYECKUM
perimamMeHTOM TaMOKE€HHOTO cor03a

"O 0€30IaCHOCTH MHIIEBON MPOIYKIUN"
(TP TC 021/2011), TexHHYECKUM

31 nexabps na
2050 .

HeOoOsI3aTeNbHO,
TaK KaK
TEXHOJIOTUS
OCHOBaHa

Ha CYIIECTBYIO-
el TEXHOJIOTHH,
WHBECTOPOM OyayT
MOJIyYeHBI paBa
Ha pe3yJbTaThl
MHTEJJIEKTY-
aJIbHOM
JIeITEeIILHOCTH,
BXOZSAIINE

B COCTaB
yKa3aHHOU

UMeeT HOTEHIHUAN B YaCTH "
COBEPLICHCTBOBAHUSI COCTAaBA M3/IEIUS
(moGaBnenne GyHKIIMOHATBHBIX
KOMITOHEHTOB), [TO3BOJISIFOIIIETO JICYUTh
PEBMaTOHUIHbIE TOPAXKESHUS CYyCTaBOB
METOJIOM PaIHOCHHOBIKTOMHH.
Pa3zpaboTanHas TEXHOJIOTHSA

He OyZeT oKa3blBaTh HETATUBHOTO
BO3JICICTBUSI HA OKPYIKAOLIYIO Cpely,
SIBILIETCS pecypcodhheKTHBHON

npeziaraeMasi TEXHOJIOTUs 2
COOTBETCTBYET COBPEMEHHOMY
YPOBHIO 3KOJIOTUYHOCTH,
pecypcoadhhekTHBHOCTH 1
3HEProdPPEeKTUBHOCTH.

TexHOTOTHS JOMyCKAaeT OPraHU3aIHIo
3aMKHYTOT'O IIMKJIa IPOU3BOICTBA

IPU OTCYTCTBHH CTOYHBIX BOJ. 3a CUET
HHU3KOTO pacxoja pacTBOPUTENS
(Texcana) A SKCTPAKITUH

(0,4 Xr Ha TOHHY CEMSIH)

110 CPAaBHEHUIO C YJEIbHON HOpMOK
pacxofa 3KCTPaKIHOHHOTO OeH3MHA

B COOTBETCTBHH ¢ Be1oMCTBEeHHBIMU
HOpPMaMH TEXHOJIOTHYECKOTO



HepaduHu-
pOBaHHbIE;
KMBIX

M OCTaTKH
TBEp/IbIE,

MOy YCHHbIE
TPH DKCTPAKIIUH
COEBOTO Macia,
npoune
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periiaMmeHToM TaMOKeHHOTO Cor3a
"TTuimeBas NpOAYKIMS B YaCTH €€
mapkupoBku" (TP TC 022/2011),
TEXHUYECKHUM PEriiaMeHTOM TaMOXKeHHOTO
coro3a "O GezonacHOCTH 3epHA"

(TP TC 015/2011), T'OCT 1129-2013
"Macio nojcoaHeyHoe. TeXHUYecKne
yenoBus", TOCT 11246-96 "lpot
nmojacoHeuHbId. Texnuueckue ycinoBus'",
T'OCT 31760-2012 "Macio coesoe.
Texanueckue ycnosus", OCT P 53799-
2010 "IIpoT coeBbIit KOPMOBOH
TOCTHpOBaHHBIN. TexHu4eckue ycioBus"

TEXHOJIOTHUH,

y 3apyOeKHBIX
MapTHEPOB

IUIS ee
MIOJTHOIIEHHOT O
BHEAPECHUS

Ha TePPUTOPUU
Poccuiickoit
®denepanuu

U B paMKax
peanu3aniu
CIEIHaTbHOTO
MHBECTUIIIOHHOTO
KOHTpPAKTa.
YcoBepieHCTBOBa
HHUE TEXHOJOTHH
myTeM pa3paboTKu
pe3yIbTaToB
HUHTEJUICKTY-
aJbHOU
JESTETBHOCTH

HE TpeaosaraeTcs

NPOEKTUPOBAHUS NPEANPUSITHH 110
MPOU3BOJICTBY PACTHUTENBHBIX Macel
U3 CEMSIH MacJIMYHBIX KYJIBTYP
(moaconueunuka, con) BHTII 20-91
obecrieunBaeTcst MOBBILICHUE
9KOJIOTMYHOCTH MPOU3BOJICTBA.
PecypcoadpekTHBHOCTD TOCTUTAETCSI
MyTeM SKOHOMHH BCTIOMOTATEbHBIX
MaTepualoB IpH fepepaboTke CeMsiH,
a TaK)Ke TMOBBIIICHHS YPOBHS
U3BJICUCHHS Macia.

Tak, MaclIU4HOCTH HIPOTA COCTABIISAET
0,6 poreHTa,

4yTO Ha 47 MPOIIEHTOB HIKE
COOTBETCTBYIOIIETO MAaKCUMAJIbHO
nomyctumoro 3HaueHust mo FOCT
11246-96 "IIpoT noaCOTHEYHBIH.
Texauuyeckue ycnoBus'".

C nensio obecredeHus
3HEProdPGeKTHBHOCTH MPOU3BOJICTBA
NpeIokeH METO/I PAIllMOHAIIBHOTO
UCIIOJIb30BaHUS BTOPUYHOI'O CHIPBSI:
OTXO/Ibl, B TOM YHCJIE JIy3ra
MOZICOJTHEYHUKA, MOTYT OBITh
UCIIONIb30BaHbI B KAYECTBE
OMOTOTINBA 11 BEIPAOOTKH TEIJIOBOH
U 2JIEKTPUYECKON SHEPTUH B 00beMe,
JOCTATOYHOM JJISL HY K]l IIPEAIIPHSTHSL.
[oreHumnan pa3BUTHS TEXHOIOTUH
OLICHEH

KaK BBICOKHI1, TAK KaK TEXHOJIOTHs
MOJKET OBITh MacIITaOMpOBaHA IMTyTEM
IyOIMpOBaHUs IPOU3BOICTBEHHBIX
JMHUH, paclIMPeHUs] HOMEHKIIATYPBbI
BBIITYCKAaeMOM NPOIYKILIUH, B TOM
YHCIIE 32 CYET KOPPEKTUPOBKH CHIPhS



5722

TexHomorus
nepepaboTKu
CeMsH

JIbHA IS
MIPOU3BOJICTBA
JILHSIHOT'O Macja
METOJ0M
XOJIOAHOTO

Y TOPSTUEro
JIBOMTHOT'O
MIPECCOBAHUS
MIPOU3BOIU-
TEJIHOCTHIO
HE MEHEe

450 ToHH

B CYTKH

MacJIo JIHSHOE
U ero Gppaxuu
HepaduHu-
POBaHHBIE;
KMBIX U IPOYHE
OCTaTKH
TBep/bIe,
MOJTy4eHHbIE
IPY SKCTPaKIHU
JILHSHOTO
Macia;

HKMBIX

U 1poyvne
OCTaTKH
MUILLEBbIE
TBep/bIe,
MOJTy4eHHbIE
IPY SKCTPaKIHU
JILHSHOTO
Macia;

HKMBIX

U 1poyvne
OCTaTKH
KOPMOBBIE
TBep/bIe,
MOJTy4eHHbIE
IPY SKCTPaKIHU
JILHSHOTO
Macia;

HKMBIX

U OCTaTKH
TBep/bIe,
MOJTy4eHHbIE
TIPU 3KCTPAKINU
JILHSHOTO
Macia, npoine

10.41.29.132;
10.41.41.140;
10.41.41.141;
10.41.41.142;
10.41.41.149
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TpeOOBaHMUS K OCHOBHBIM TEXHUUECKHM
XapaKTepUCTHUKaM (CBOHMCTBaM)

MPOMBILIJIEHHON NPOAYKIINU, CEpUIHHOE

MPOU3BOJICTBO KOTOPOH JOIKHO OBITH
OCBOCHO

B pPe3ynbTaTe BHEAPEHHS COOTBETCTBYIOIIEH

TCXHOJIOTHH,

YCTaHOBJICHBI TEXHUYECKHUM PETTIaMCHTOM

Tamosxennoro corosa "TexHuyecKuit

perjaMeHT Ha MacIOXUPOBYIO MPOAYKIIHIO"

(TP TC 024/2011), TeXHHYECKUM
pernaMeHToM TaMOXXeHHOTO COor3a

"O 0€30IaCHOCTH MHIIEBON MPOIYKIUN"

(TP TC 021/2011), TexHHYECKUM
periiaMmeHToM TaMOKeHHOTO Cor3a
"TTuimeBas NpOAYKIMS B YaCTH €€
mapkupoBku" (TP TC 022/2011),
T'OCT 5791-81 "Macino napHSIHOE
TexHudeckoe. TexHuaeckne ycioBus',
T'OCT 10471-96 "IIpoT NbHAHOMA.
Texauueckue ycmoBus"

31 nexabps na
2050 .

HeOoOsI3aTeNbHO,
TaK Kak
TEXHOJIOTHUS
OCHOBaHa

Ha CYIIECTBY-

FOILIEH TEXHOJIOTHH,
WHBECTOPOM OyayT

MIOJTyYeHEI TIpaBa
Ha pe3yJIbTaThl
HUHTEJUICKTY-
aJbHOU
TESTETBHOCTH,
BXOJISIIIIHE

B COCTaB
yKa3aHHOU
TEXHOJIOTHUH,

y 3apyOeKHBIX
MapTHEPOB

IUIS ee
MIOJTHOIIEHHOT O
BHEAPECHUS

Ha TePPUTOPUU
Poccuiickoit
®denepanuu

U B paMKax
peanu3aniu
CIEIHaTbHOTO

HHBCCTUIIMOHHOI'O

KOHTpPAKTa.
YcosepiieH-
CTBOBaHHUE

TCXHOJIOI'UU ITYTEM

pa3paboTku
PE3yNbTaTOB

HHTEIUIEKTyalbHOMN

JACATCIBHOCTHU

HC IpeamnojaracTcs

npeziaraeMasi TEXHOJIOTUs
COOTBETCTBYET COBPEMEHHOMY
YPOBHIO 3KOJIOTUYHOCTH,
pecypcodahHekTHBHOCTH

1 3HeprodhHEeKTUBHOCTH.

Pacxon mapa - menee 140 kr

Ha | TOHHY CeMsH, pacxo/
3JIEKTPOIHEPTUH - MEHEE

110 kBt Ha 1 ToHHY cemsH. [laHHbBIE
MOKa3aTeNH CYIIECTBEHHO HIDKE
3HaYeHUH, npuBeAeHHbIX B Hopmax
TEXHOJIOTHYECKOTO MPOCKTUPOBAHNUS
NpeANpUATHI MaJIOW MOLTHOCTH

IO IPOM3BOJCTBY PACTHTEIBHBIX
MaceJl U3 CEMSH IOICOTHEYHUKA

U parca MeTOZ0M IPECCOBAHUS
BHTII 20m-93.

TexHonorus peanusyercs

3a cueT PU3NIECKUX METOJIOB
BO3/IEUCTBUSA ITyTEM JBOHHOTO
MPECCOBAHUS, YTO UCKIIFOYAET
XUMHYECKYIO IKCTPAKIHIO

U CBSI3aHHOE C Hel 3arps3HeHHe
CTOYHBIX BOJ YIJICBOJOPOIHBIMH
pactBoputensimMu. Tak kak

B Ka4eCTBE TOTOBON MPOIYKIIUU
yKa3aHbl IHUIIEBOE JIbHAHOE Macio
XOJIOZHOTO OT)KUMa, JTHbHAHOE MacIIo
TOpsAYero OTXKUMa Ui POU3BOJCTBA
JIAKOKPACOYHOH MPOIyKLIHUU

Y JKMBIX JIBHSHOH JUTSI TPUTOTOBIICHUS
KOPMOB ]IS )KUBOTHBIX U PHIO,
MOJKHO C/I€TaTh BBIBOJ O BEICOKOM
pecypcocOeperatoleM nokasaTesie
npeiaraeMoi TEXHOJIOTUH.
[ToTenmman pa3BUTHS TEXHOIOTHH
OLICHCH KaK BBICOKHIA,



5723,

"576'.

TexHomorus
MIPOU3BOJICTBA
9KBHBAJICHTOB
Maciia Kakao

13 OPEXOB N
BBICOKOTEX-
HOJIOTHYHBIM
METOJIOM CYXOT0
U KUJKOCTHOTO
bpaxuonu-
poBaHU

OKBHUBAJICHT
Macjia Kakao

10.42.10.160
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MPOAYKT IOJKEH COOTBETCTBOBATh
TpeOOBaHUAM CIIeIyIoNIeil HOpMaTUBHO-
TEXHUYECKON JOKYMEHTALMU: TEXHUUECKUH
perimaMeHT TaMOXEHHOTO Cor03a

"O 0€30IaCHOCTH MHIIEBON MPOIYKIUN"
(TP TC 021/2011), TexHUYESCKHiA
perimaMeHT TaMOXEHHOTO Cor03a
"TexHIUECKHA perJaMeHT

Ha MacCJIO)KUPOBYIO MPOTYKITUIO"

(TP TC 024/2011),

T'OCT P 54054-2010 "DxBuBaNeHTH Macia
KaKao " yJy4IIUTeH Macia Kakao
SOS-tuna. Texuuueckue ycaoBus'"

1 saBaps  nma
2040 r.

31. Iocne mo3uruu 576 MOMOJHUTH MO3UITKEH 576! ClieayIOIero CoaepyKaHms:

Texnomorus
nepepaboTKu

MHIIEBAst
KJIeTYaTKa,

10.91.10.230; depMmeHTUpPOBaHHAS MUIIEBAs KeTUaTKa

10.61.40;

JOJIKHaA O6J'Ia,[[aTI: BBICOKHMMH

31 nexabpss nma
2052 r.

HCIPUMCHUMO

00s13aTeILHO

TaK KaK TEXHOJIOTHsI MOXET OBbITh
MacITabupoBaHa IMyTeM
IyOIMpOBaHUs TIPOU3BOICTBEHHBIX
JIMHUM, paCIIMPEHUS] HOMEHKIIATYPBI
BBIITYCKAaeMOM POYKIIUH,

B TOM YHCIIE 32 CUET
KOPPEKTHUPOBKHU ChHIPbsI

BHEIPEHHE COBPEMEHHON TEXHOJIOTHU
B CEPHITHOE MPOM3BOJICTBO OYAET
CIOCOOCTBOBATh Pa3BUTHIO
0TEYECTBEHHOT'O IIPOU3BOICTBA
SKBHUBAJICHTOB Macla Kakao

C IIETBI0 ONTUMH3AIIUH ITpoIiecca
MPOU3BOJICTBA KOHAUTEPCKUX U3IEITUI
U TIOBBILICHUS] YPOBHS X Ka4eCTBa.
IToTpeGHOCTD POCCUHCKOTO PHIHKA

B TaKHX J100aBKax obecnednBaeTcs

B OCHOBHOM 3a CYeT UMIIOPTa,

a TEXHOJIOTUS CYXOTO U )KUIKOCTHOTO
(pakunoHNpOBaHUS, pa3paboTKa

U BHEJIPEHUE KOTOPOH HEOOXOIMMBI
JUTS IPOM3BOJICTBA SKBUBAJICHTOB
Maciia Kakao, Ha TeKyIIHi MOMEHT

HE MMeeT aHAJIOTOB Ha TePPUTOPUU
Bocrounoit Epornsl. [Ipencrasnennas
COBpEMEHHAas TEXHOJIOTHUsA OyaeT
CIOCOOCTBOBATh PEIICHHIO 3a/1a41
UMIOPTO3aMELICHHUS, a TAaKXKe
Pa3BUTHIO SKCIIOPTHOTO MOTEHIHAa
Poccuiickoit ®enepaunn

BOTIPOC MOTYYECHUS IPOTEHHOBBIX
KOPMOIIPOIYKTOB SIBIISETCS



MMUBHOU
JPOOUHBI

OEJIKOBBII
H30JIST
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10.61.40.000 pyHKIHOHATHHO-TEXHOIOTUIECKUMHU

CBOMWCTBaMHU - BOJIOYAEP>KUBAIOLIEH

U SKUPOYICPKHUBAIOLIEH CITOCOOHOCTHIO,
OBITh OJHOCTHIO HEUTPATLHON

IO OPTaHOJEHTUIECKUM IOKA3aTEISIM.
[TpoayKTHI - OEIKOBBINA KOHIIEHTPAT

Conono [Ipo 1 CTpyKTypHBIH KOHIIEHTPAT

Conozio +, IOKa3aTeNny MUTaTeIbHOCTH:
6enkoBbIit kKoHIIEHTpaT Comomo IIpo
(6enox - He MeHee 55 MPOIIeHTOB a.C.B.,
BJIAKHOCTH - He OoJee

10 mporieHTOB);

CTPYKTYpHBIi KoHIIeHTpaT Conojo+
(6enok - He MeHee 18 mpoIeHToB a.c.B.,
KJIeTHaTKa - He MeHee

20 pOIEHTOB, BIAYXHOCTH -

He 6osee 10 MpPOLIEHTOB).

[MokazaTenu 6e30macHOCTH:
TOKCHUYHBIE 3JIEMEHTBI, MI/KT':

pTYTh - 0,05;
KagMmuii - 0,3;
CBUHEII - 3;

MBIIIBSK - 0,5.

MMUKOTOKCHHBI, MI/KT:

agmarokcun Bl - 0,002;

3eapaieHoH - 0,1;

T-2 Toxcusn - 0,06;
JI€30KCHHHUBAJICHOT - 1;

oxpatokcuH A - 0,005.

OO011as TOKCUYHOCTh

HE J0ITyCKaeTCsl.

Hannune natoreHHONH MUKPO(IOPHI:
SHTEPONATOTCHHBIX TUITOB KUIIEUHOU
MaJ0YKHU: HE JIOIYCKAeTCs,
caJbMOHEII: HE JIOMYCKAEeTCsI

aKTyaJIbHBIM JUIS Pa3BUTHS KOPMOBOI
6a3bl CENbCKOXO03SIMCTBEHHBIX
KUBOTHBIX U NTUIBL. CyIIECTBEHHYIO
POJIb B HACHIIIIEHUH POCCHICKOTO
PBIHKA IPOTEHHOBBIMU
KOPMOIIPOIYKTaMHU UTPAIOT
BTOPUYHBIE CHIPHEBBIE MTPOAYKTHI
3epHONEepepadaTHIBAIOIINX
MIpEeANPHUATHI - 3epHOBast 6apna,
KOPMOBBIE IPOXCKH, MUBHAS IpOOUHa,
oTpy6u. [luBHas npobuHa,

B YaCTHOCTH, IIUPOKO HCIIOIB3YETCA
B Ka4eCcTBE KOPMOIPOAYKTA

B HaTypaJbHOM U CYXOM BHIE.

Ee HenocTaTkoM B cpaBHEHUU

C IPYTHMH HPOTYKTaMH SIBISAETCS
HHU3KOE coliep)kaHue Oenka (Ha ypoBHE
20 mpornteHToB). [ToaToMy TeXHONIOTHH
MOBBIIICHUS OelIka Ha OCHOBE MMHBHOM
JIpOOUHBI UMEIOT MTOTEHIIHAT
pa3Butust. Kpome Toro, npemaraemas
TEXHOJIOTHUS TIPETyCMaTPUBAET
06€30TX0IHYIO0 TIEpepaboTKy MUBHON
JIpOOUHBI, UTO 0OEeCTIeunBaeT
9KOJIOTHYHOCTH IIPOU3BOCTBA.

Jnsa oGecriedeHrss KOHKYpEHTO-
CITOCOOHOCTH MPOAYKIIUU
pa3pabaTbIBaeMasi TEXHOJIOTHS JOKHA
OBITH 3HEProd(hHEKTUBHON



"5855.
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32. B mo3uruu 5852 ciioBo "00s3aTebHO" 3aMEHUTH CJI0BOM "HEOOsI3aTEIBHO" .
33. [Tocne mo3uiuu 585% MONOIHUTE TO3KIIMEH 585° cieayrolero coaep kanus:

TexHonorus
abcopO1MoH-
HOTO
pa3zeneHus
OyTeH-
OyTamueHoBOH
bpakuuu
MUPOJIN3a

C TIOJTy4eHUEM
Oytamuena-1,3

Oyraauen-1,3

20.14.11.124

1 stHBaps  nma
2047 r.

Ka4yeCcTBO MPOIYKIUU
B cooTtBeTcTBUH ¢ 'OCT P 55066-2012
"Byraauen-1,3. Texauueckue ycioBus'.
YpOBEHb CTOKOB M BEIOPOCOB

B aTMOC(Epy B COOTBETCTBUH

C JEHCTBYIOLIUM POCCUHCKUM
3aKOHOJATEIHCTBOM

HeoOsI3aTeNbHO, TaK
KaK T€XHOJIOTH

B [TIOJIHOM 00BEeMe
MO3BOJISIET CO3/1ATh
MIPOU3BOJICTBO
MIPOMBIIIJIEHHON
MPOAYKIIUH,
KOTOpas
KOHKYPEHTO-
crocobHa

Ha MUPOBOM
YpOBHE.

C yuetom
OTpaciieBou
crienupuKu
pa3zpaboTUuKamMu U
BJIaJIeNbLAMH
pe3yIbTaToOB
HUHTEIUIEKTYyalIbHOMN
JIeSITETTBHOCTH,
MIPaBO HCIIOIb-
30BaHMS KOTOPBIX
MpearonIaraeTcs

K MTOJTyYCHUIO

B COCTaBe
TEXHOJIOTHUH,
SIBIISTFOTCST MEXKITY-
HapOJHBIC
JUICH3UAPEL.
JlaHHbBIE KOMITAHUH-
JIUIIEH3Uaphl BMECTE
C pe3yJibTaTaMu
HUHTEIUIEKTYyalIbHOMN

CTaHJapTHAs MPaKTHUKa
MoJIpa3yMeBaeT OKa3aHHe
JIMLIEH3UAPOM TEeXHUYECKOU
MOIACP>KKH Ha 3Tare HKCIUTyaTaIliu
MIPOU3BOJICTBA, YTO MPEAOIaractT
JIOCTYTI KO BCEM TEXHOJIOTUIECKUM
YIIY4IICHUSAM, JOCTYITHBIM

JUTSL TEXHOJIOTHH, M ITO3BOJISET
COXPaHATh KOHKYPEHTOCIIOCOOHOCTh
Ha YpOBHE JyYIIUX JOCTYIHBIX
TEXHOJIOTUI IPOJODKUTETIHFHOE
Bpemst. [loreHnman pa3sBuTus
TEXHOJIOTUH CJEeYOIINM:
HCIIOJIb30BaHNE BBICOKOA()(HEKTHUBHBIX
a0COpOEHTOB;

COKpalleHue cTaaui
TEXHOJIOTHYECKOTO0 IIpoliecca;
CO3/IaHHE IPOU3BOJICTB
He(PTEXUMHUYIECKON MPOTYKIINU

Ha OCHOBe OyTajaueHa-1,3
(ABC-nnacTuky, CHHTETHUECKHE
Kay4yKH, JaKTaMbl, IOJTMaMUJ);
CO3/IaHHE €AUHBIX TEXHOIOTUIECKUX
KOMIUIEKCOB € TIPOU3BOJCTBOM
Oyraauena-1,3, METHI-TpeT-
oytmioBoro s¢upa (MTBED),
aJKuiaTa, 0co00 YHCTOro

U300y TUIIeHA

2",
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JIESITETBHOCTH

JUTS BHEAPCHUSA
TEXHOJIOTHUH TaKXKe
MPEIOCTABISAIOT
UHHUIHATOPY
HWHBECTUIIHOHHOTO
MPOEKTa rapaHTHH
Ha TOCTH)KEHUE
LIEJIEBBIX TTOKa3a-
Temnel (BhIXox
MIPOAYKTOB,
Ka4yecTBO
MPOAYKIIUH, PACXOT
SHEPTOPECYPCOB)
IIPU OTCYTCTBUH
HECOTJIaCOBaHHBIX
HU3MEHEHUH
TEXHOJIOTUH



