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B ron, xorna ncnonusercst 150 net BeaukoMy pyc-
CKOMY yueHOMY-HccienoBareno kocmoca K.9. Luosn-
koBckomy, 100 sieT co AHS pOXKJEHUs TeHEPaTbHOTO
koHCTpyKTOpa akagemuka C.I1. Kopomera, 50 met co
nuas 3armycka B CCCP nepBoro B MUpe HCKYCCTBEHHOTO
CIyTHUKA 3eMJTH, HEOOXOJMMO OTMETUTh padboThl [0-
cyaapcTBeHHOro ontuueckoro nucruryta um.C.1. Ba-
BUJIOBAa B 00JIACTH Pa3pabOTOK KOCMHYECKOW ONTHKHU
JUTSE 337184 MOHUTOPUHTA 36MHOHM TTOBEPXHOCTH U APY-
rUX IJIaHET OKOJIO3€MHOI'0 IPOCTPAHCTBA.

TocynapctBennsiii ontudeckuit mHCTUTYT ([TON)
MOJKET CUHUTAThCSI OCHOBOIIOJOKHUKOM KOCMHUYECKOI
ontuku B Poccun. B konne 50-X rooB mpouuioro cTo-
JIETHsI Te€HEpaIbHbI KOHCTPYKTOP PAKETHON TEXHUKU
C.I1. Kopones u akagemuk M.B. Kenapi obparunuce
B ['OU ¢ npock00#i OLIEHUTh BO3MOXKHOCTH TIPOBEIC-
HUs GoTorpadupoBaHus 36MHOH MOBEPXHOCTH U3 KOC-
MHYECKOTO TpOoCTpaHCTBAa. OTBET OBUI IOJOKUTEIb-
Heil. 1 BoT 26 ampenst 1962 roga MC3 “Kocmoc-4”
(renepanbHbii koHCTpyKTOp JI.U. K0310B) BHepBbIe
“BbIBEJI” CHELHUAJIBHYIO ONTHUKY, U3TOTOBJIECHHYIO B
['OU, Ha KOCMUYECKYI0 OpOUTY ¥ OBLTH TOJTYYCHBI TIep-
Bble (hoTorpaduu 3emHOl moBepxHocTH. C TEX Mop U
IO Cceii IeHb NPOJOJKAIOTCS PAOOTHI I10 CO3JaHUIO TIep-
CIIEKTUBHOW KOCMHUYECKOW ONTHKH Ha 0aze COBpEeMEH-
HBIX ONTUYECKUX TEXHOIOTHUH.

KocMuueckast ontuueckast MHIyCTPHUS — 3TO 0COOBII
BHJ ONITHYECKOTO MPHOOPOCTPOCHUS, U €€ 3ajJadam
BITOJTHE COOTBETCTBOBAJ KOMITJIEKCHBIN Xapakrep 'OU.
I'OM pacnonaraer HayYHBIMU IIKOJIAMHA M KOJIJIEKTH-
BOM CIICIMAJIMCTOB B 00J1aCTH BBEIYUCIUTENHHOM OINTH-
KH, KOHCTPYKTOPOB, TEXHOJOTOB, TEILIO(U3UKOB, U3-
MepuTeleld KayecTBa ONTUYECKOTo M300paxKeHus U
sKcriepuMeHTaTopoB. KocMuueckas onTrka Takxke Tpe-
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Iocmynuna 6 peoaxyuio 14.06.2007.

OyeT CIeHaNrCTOB MO Pa3padoTKe CrIeIMaIbHBIX ONTH-
YECKUX MaTepHaioB, 0e3 KOTOPBIX €€ CO3[aHUE He-
BO3MOXHO.

OnTHKka co3aaBanach sl pa3IMYHbIX KOCMHUYECKUX
KOMIUIEKCOB, KOTOpbIE€ 10 MPUHLMILY IOCTPOEHUS U
CIIOCO0Y PETUCTPAINU H300pasKEHHST MOTIIH OBITh Kal-
POBLIMH, MICJICBBIMU WU MMAHOPAMHBIMHU, a IO HaAJIHU-
YUI0 T€X WJIM WHBIX MPUEMHUKOB PECTUCTpallun ONTH-
YECKOTO N300paXKEHUS — ONTUKO-(POTOrpapUIeCKUMH,
OTITHKO-TEJIEBU3NOHHBIMH, (POTOTEICBH3HOHHBIMU U B
MOCJIeJHEE BpeMsl — OINTHUKO-AIIeKTpOHHbIMU. KocMu-
yeckast ONTHKA CO3/1aBajach Kak [l KOCMUYECKUX KOM-
IJIEKCOB BUJIOBOTO HAOMIOAEHUS, TaK U ATl TONOTpa-
(ryecKkux KOMILUIEKCOB, & MO YPOBHIO MOJIy4YaeMOu
nHGOPMAINH ONTHKA MOIJIa OBITh AETANTBHOM MM 00-
30pHoi. Ilo creneHu 3axBara CEKTpPajIbHOIO AMaria-
30Ha OITHKA CO3/1aBajlaCh MOHOXPOMAaTHYECKOH, CIIEKT-
PO30HAIIBHON WJIM MHOTO30HAIBHOM.

Henb3s ne YIOMSAHYTbH U UM IEPBOTO INTABHOT'O KOH-
CTPYKTOpa KOCMUYECKUX OOBEKTUBOB U TEIECKOIOB AJIS
CHCTEM HaOJIIOIEHHsI 3MHOM TOBEPXHOCTH U ITAHET —
npodeccopa J1.C. Bonocora.

C nepBbIX 1IAroB KOCMHUYECKOH ONTHKH TOJOBHOM
opraHuzanueil B 00JacTH BHEAPEHUS MPAKTHYECKUX
noctikeruit 'OU um. C.M. BaBunosa Obl1 1 OCTaeT-
cs 1o celt e [ocynapcTBeHHbIN HayqHO-IIPOU3BOL-
CTBEHHbIN pakeTHO-KocMuueckuit nentp “ILICKbB-IIpo-
rpecc”. [ImomoTBOpHOE M MHOTOJNIETHEE COTPYIHHUYE-
CTBO C 3TOW OpraHMs3anueil Mo3BOJIMIO AOCTHYL TEX
YCIEXOB, KOTOPbIE€ UMEJIUCH B MPEbIYyILNeE AeCATHIe-
THsI B HaIlel cTpaHe.

Bonbioe BHUMaHUE 3TUM paboTaM yAEIsUl JUPCK-
top I'OU ¢ 1966 1o 1989 rr. un.-xopp. PAH, HbiHE 110-
yeTHbI aupexrop 'OU M.M. MuponrHukos.



Puc. 1. Kocmuyeckue oobextussl 'O (crieBa Hanpa-
B0): Ano-Me3on-4A, Ano-Mapc-7, Oproron-14.

B 60-80-x rT. 11151 hoTorpahuyecKux KOCMUIESCKUX
anmnaparoB JIETAIILHOTO HaOJFOJICHUs ObUIH CO3/IaHbI
YEThIPEC MOKOJECHUS JIMH30BbBIX ,Z[JII/IHHO(I)OKYCH])IX
00beKTHBOB [1], a Takxke psii 0OBEKTUBOB Ui 0030p-
HOHU U TOMOTrpapuIECKOil ChEMKH.

Eme B cepenune 50-x JI.C. BosiocoBbIM Obliia pas-
paboTaHa Teopus TepMOOapHUECKUX adepparui, Ha
OCHOBE KOTOpPOIl OBUIM CO3TAaHBI ONTHYECKHE CXEMBI
JUIMHHO(OKYCHBIX TEJI€OOBEKTUBOB U MIMPOKOYTOJb-
HBIX OPTOCKOIIMYECKUX aHacTurmaros [2—4]. Hekoto-
pbie 00pa3nbl kocMuuecknx 00bekTuBoB 'OU mokasa-
HBI Ha puc. 1.

ITon pyxoBonctoMm /1.C. Bonocosa Obuta co3mana
mporpaMma aBTOMaTH3NPOBAHHOW KOppeKIuH abeppa-
it [5], KoTopasi aKKyMyJIUpoBaja OMBIT Pa3padOTKU
KOJUIEKTUBA CO3/IaTeNeld KOCMHYECKOW ONTHUKH U HalllIa
LIUPOKOE NMPUMEHEHNE IIPU POEKTUPOBAHUMN ONITHYE-
CKHX CHCTEM pa3IHYHOTO Ha3zHaueHHs. VIMEHHO mis
pacdera kocMudeckoi ontuku B 'OU Oblia monydeHa
onHa n3 nepeix IBM — BOCM-6. B nacrosimiee Bpe-
Msi pabOThl B 00J1aCTH METOJIOB pacueTa, aBTOMATU3HU-
POBAHHOI'O MPOCKTUPOBAHUA U MOACTIUPOBAHUSA ONITH-
YECKUX CHCTEM Pa3BUBAIOTCS B PaMKax CO3JIAHUS TeX-
HOJIOTUU MH()OPMAIIMOHHON MOJICPKKU KU3HEHHOTO
IIAKJIa W3aeIui [6].

Ecnu mepBoe mokoJeHne KOCMHYECKUX JTHH30BBIX
JUIMHHO(OKYCHBIX 00beKTHBOB (DPoTOH-5M, Tutan-3)
HMEJIO aXpOMaTUYECKUN TUIl KOPPEKLUH BTOPUYHOIO
crektpa, To Bropoe (Teneroup-12) u tperbe (Me-
30H-2A) OTHOCSTCS K TEPMOYCTOMYUBBIM axpoMaram ¢
YMEHBIICHHBIM BTOPUYHBIM CrieKTpoM. HeobxomumocTs
JTaJIbHEHIIEr0 MOBBINIEHUS JIMHEMHOIO Pa3pelieHnsl Ha
MOBEPXHOCTH 3eMJIM MPUBEa K CO3IaHUI0 YETBEPTOrO
IIOKOJ€CHUA KOCMHYCCKHX O6T>eKTI/IBOB — aHaCTHurma-
TOB-anmoxpomaroB (Anmo-Mapc-3A, AktuHui-4A u 1p.).

PasBurHe JIMH30BOI ONTHUKM Bceraa ObLIO TECHO
CBSI3aHO C CO3JaHHEM HOBBIX ONITHUECKUX MaTePHAaJIOB.
Tak, A1 HI3rOTOBIEHUS 0OBEKTHBOB-AIIOXPOMATOB TI0-
TpeboBaIKCh CHENHAIbHBIC CTEKIIAa ¢ 0COOBIM XOJ0M
JacTHOH fucnepcuu. UM Takue cTeksa ObUIN CBAapEHHBI.
OO0pasiibl cTEKOJ ISt KOCMHYECKUX OOBEKTHBOB MOKa-

4

3aHBI Ha pHC. 2. DTO HOBOE HAyYHOE HAMpaBIICHUE B
OINTUYCCKOM MAaTCPHUAIOBCACHUN BO3ITIAaBUJT aKaAEMUK
I'T. IleTpoBckuil. Beinatomumiicst yueHblil, OCHOBATEIb
IIKOJIBl ONTUYECKOTO MAaTepHATOBEACHUS, OCHOBATEINb
KOCMHYECKOTO ONTHYECKOTO MaTCpHATOBEACHHS, OH
MHOTO CIIeTIall IIsI BCETO ONTHYECKOTO IPHO0pOCTpOe-
HUS ¥, KOHEYHO, [T KOCMHYECKOTO OOBEKTHBOCTPOE-
Hus [7, 8].

IIpodeccopom JI.C. BonocossiM Obl1a pazpabora-
Ha TEOpUs TEPMOXPOMATHYECKUX abeppauuit u chop-
MYJIHPOBAaHBI TPeOOBAaHUS K OCHOBHBIM ITapamMeTpam
CTEKOJ IS KPYTTHOTa0apUTHBIX BEICOKOPA3PEIIAIOIHX
KoCMUYeCKHX 00beKTUBOB [9]. Takue crekia obecrie-
YHJIK BO3MOXHOCTb CO3JaHUs IMPUHIUTINATIBHO HOBBIX
[0 CBOMM XapaKTEPHUCTHKaM OOBEKTHBOB — TEPMO-
YCTOMUYUBBIX allOXpPOMAaTOB-aHACTUIMAaTOB. bbiu onpe-
JeTICHBI MapKX ONTHYCCKIX CTEKOJI, KOTOPBIE YIOBIIET-
BOPSUTH TPeOOBaHUAM IOBBIIICHUS CBETOMPOITYCKa-
HUS ¥ ONITHYECKOM OHOPOAHOCTH C YUETOM yBEJIHUe-
Hus quametpa onTuku 10 700 mm. Ocoboe BHUMaHUE
YAENIAIOCh MAapKaM ONTHUYECKHX CTEKOJ C BBICOKUM
MOKAa3aTeNIeM NPEIOMIICHHUS, a TaKXKe CTEKJIaM — 3a-
MEHHTEISIM KPUCTAJUIOB C OCOOBIMU JHICTIEPCHOHHBI-
MH CBOMCTBaMH.

Peanuzanust nudpakimoHHOT0 KauecTBa H300paxe-
HUs, KOTOPOEC ANOJIKHBI UMCTh I[HI/IHHO(i)OKyCHLIe KOC-
MHYECKHE OOBEKTUBBI, CTaja BO3MOKHON TOJILKO OJa-
rozaps cozganuto B 'OM KoMIIBIOTEPHBIX METOLOB BOC-
CTaHOBIJICHHS M aHaJM3a TOHOTrpa(uu BOTHOBBIX
(POHTOB peaNbHBIX ONTHUSCKUX CHCTEM.

Eme B cepeaune 60-x rr. B 'OU Obu1 cozman He-
paBHOMIIEUHBIN Ja3epHblil uHTepdepomerp [10], a B
1971 r. }O.H. JleHuctok npeaioxui roaorpadpuaeckuit
METOJ] KOppEeKInH Ae(hopMaLMOHHBIX abeppannii Kpym-
HOrabapuTHOTO TIIABHOTO 3epKajia TeeCKOma ¢ MOMO-
b0 TOJIOTpaMMBbI Majioro pasmepa [11]. Itu padboTbl
Jlay UMIynbe co3nannto B 'OU kommbroTepHON Me-
TOJVKH BOCCTAHOBJIECHUS M aHAJM3a Tomorpapuu ne-
(opmaruii BOTHOBBIX (PPOHTOB IO UHTEPEpOrpaMMam
[12, 13]. MuTepdeporpaMmbl KpynHOTrabapUTHBIX
00BEKTUBOB PETHCTPHUPOBAIHCH B KOMITAKTHOW aBTO-
KOJUTMMAIIMOHHOU CXeMe KaK [UISI TOYKH Ha OCH, TaK U

Puc. 2. O0pasiibl CTEKOI 17151 KOCMUYECKUX OOBEKTHBOB.
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U BHEOCEBBIX TOUEK MO TOJIO 3PEHUSI MPH Pa3iind-
HBIX OPUEHTHPOBKAaX oObekTHBa. Ha ocHOBe BoccTa-
HOBJICHHBIX TO MHTepdeporpammam tomorpaguil ae-
(hopMmanuii BOTHOBBIX ()POHTOB CTPOMIIACH MAaTEMaTH-
geckasi MOJIeNTb “‘peanbHON”’ ONTUYECKOW CHUCTEMBI,
KOTOpAasi TI03BOJISUIA HE TOJIBKO IPOTHO3UPOBATH Kave-
CTBO M300pakeHHUs, GOpPMHPYEMOro KOCMHUYECKUM
O6’I)CKTI/IBOM, HO U BBITIOJHATH KOMIIEHCAIITUOHHYIO 10~
BOJIKY OINTHYECKON CHUCTEMBI BBICOKOPA3pEeUIAIOLIETO
KoCcMU4eckoro oobekTusa [14, 15].

OTO B KOHEYHOM CYETEe MO3BOJIMIO CO3aBaTh YHU-
KaJbHBIC TITHHHO(OKYCHBIE 00BbEKTHBBI-AITOXPOMATEL.

3a BpeMs pa3BUTHS KOCMHUYECKON JIMH30BON OMTH-
KM MaKCHUMaJIbHBIHI AUaMETp JIMH3 AOCTUT MOYTH
700 mMm. YBenuuuBaTh pasmep jganee ObLIO Helelne-
c000pa3Ho U3-3a IOTEPH KECTKOCTU KOHCTPYKIMU. B TO
)K€ BpEeMsl YPOBEHb pa3perIaronieil criocoOHOCTH KOC-
MHYECKUX KOMITJIEKCOB HaOIIOIEHHSI BRIpOC OoJiee ueM
Ha TIOPSIOK.

OTMeTHM, YTO HEKOTOpBIE U3 co3MaHHBIX B ['OU
00BEKTHBOB U 110 CEH AEHb BBIMTYCKAIOTCS HAIEH mpo-
MBIIUICHHOCTBIO AJIs1 OKCIUTyaTallii B KOCMOCE.

Teopernueckue, pacueTHbIC U TEXHOJIOTHUECKHEC
HccleA0BaHus, BeIoNHeHHBIE B 'OM, moka3anu Bo3-
MOYKHOCTb CO3/IaHUS HOBOTO KJlacca INTHHHO(POKYCHBIX
anoxpoMaTOB-aHACTUTMATOB Ha OCHOBE KHHO(OPMHBIX
(romorpaMMHBIX) ONTHYECKHX dyIeMeHTOB [16, 17].
IIpumenenne KMHO(GOPMHOTO ONMTHYECKOTO DJIEMEHTa
MIO3BOJIJIO MTONYYHTH alIOXPOMATHIECKYIO KOPPEKIIUIO
abepparuii 6e3 MCIOIb30BaHUs 0COOBIX CTEKOJ WU
kpuctamioB. B konme 80-x B 'OU ObuT M3roTOBICH
1 YCIIEIIHO HUCIBITaH MEPBbIH KOCMUUYECKUNH KUHO-
(opmHBIH IMHHOGOKYCHBIH 00bekTUB HMoHap-2, ko-
TOPBIN OBLI MpegHA3HA4YEeH ISl 3aMEHBI 00BEKTUBA
AKTUHUI-4A M oTiMyajcs OT aHajora MEHbLIEH Ha
40% maccolf ¥ cyLIeCTBEHHO MEHblIeil TepMmopac-
cTpanBaeMocThio. OOmuii BUI 00BEKTHBA TTOKA3aH
Ha puc. 3.

Puc. 3. KunodopMHBIil JNIMHHOPOKYCHBII 00bEKTHUB
Homnap-2.
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B cBsi3u ¢ HavaBMIeics epecTpOUKOM 3TH paboThI
ObLTH MPUOCTAHOBJICHBI. MoskHOo npeamnojararb, 4To B
OyayiieM KHUHO(MOPMHBIE anmoXpoOMaThl-aHACTUTMATHI
HalAyT IPUMEHEHNE B KOCMUYECKOM ONTHUKE.

B cepenune 70-x rT. coBMecTHO ¢ JIeHMHTpacKuM
OITUKO-MEXaHnYeCKuM o0benuuenvem um. B.U. Jlenu-
Ha OBUTH CO3MaHBI MEPBBIC KOCMHUYCCKUE 3€PKATBHO-
JIUH30BbIE OOBEKTUBBI, KOTOPHIC B MOJIETE MOKA3alIH
YAOBJICTBOPUTEIIBHBIC PE3YJIbTAThI.

B HaCTOsALIICC BPEMS Ha MEPEAOBBIC MMO3UIIUU B KOC-
MOCE BBIXOAMT 3€pKaJibHas ONTHKA, TaK KaK BO3POCIU
TpeOOBaHUS K PACIIMPCHHIO CIIEKTPAIHHOTO THAIA30-
Ha ¥ CHUKEHUIO BECOBBIX XapaKTEPUCTHK ONTHUYECKUX
cucreM. TakuMH JJOCTOMHCTBAMH MOXET 00J1afaTh
TOJIBKO 3€pKajibHAsl ONTHUKA.

Hecxkonbko ciioB 0 cBepxJIeTKUX 3epKajax. B moc-
neanue nBa aecartuinetus B 'OU stomy Bompocy
YIENSUIOCHh OONBIIOE BHUMAHNE, TaK KaK B KOCMHYEC-
KHX KOMILIEKCax OOJBIIOEe 3HAUCHHE MMEET BeC M3Ie-
nust. Ceifuac UPOKOE pacIpOCTPAHEHUE B KOCMOCE I10-
ny4aror 3epkanbuble cucreMsl. B HIIK “Tocynapcer-
BEHHBII onTuueckuil uHCTUTYT uM. C.J. BaBuiiosa”
Onarojaps MMOHEPCKUM padoTaM KOJUICKTHBA COTPY/I-
HHUKOB TIOJ] PyKOBOJCTBOM ui.-kopp. PAH M.M. Mu-
POIIHMKOBA ObLJIa CO3/1aHa TEXHOJOTHS pa3paboTKH
ONTUYCCKHUX 3CPKaJI U3 HCTPAAUITUOHHBIX MaTECPHAJIOB,
TAaKUX KaK OepHIIHii, KapOuJI KpEeMHUS U KPECMHHMH.
HMeeTcs OMBIT U3rOTOBIEHHS 00JIETUEHHBIX 3€pKaJl U3
aJIOMUHUEBBIX cruiaBoB s MK obnacteit crekrpa.
VrenbHas )K€CTKOCTh 3THX MaTepUalloB camasi BbICO-
Kasl M 3HAYUTENIbHO BBIIIE, YEM Y CUTAJIA, LIEPOAYpa U
JpyTUX CTEKI000pa3HbIX Marepuainos. [losTromy Bec
3epKaj U3 OepuiuIns, KapOoua KpeMHHUS U KpEMHHUSI IPU
OJHHUX U TECX KE ra6ap1/1Tax 3HAUMUTEIILHO MeHbIIe. Tak-
e oTpaboTaHa TEXHOJOTHS M3TOTOBICHHS 3€pKall U3
KpeMHUs 11 YO 00acTu CriekTpa.

Oco0oe MecTO B KOCMHYECKOH ONTHUKE 3aHMMAIOT
paboTtel HayuHo-ncCIe10BaTENBCKOTO U TEXHOJIOTH-
YECKOr0 MHCTUTYTA ONTHUYECKOTO MaTepuaioBese-
Hug ['OU mm. C.H. BaBuinosa, rje BHEpBbIE CO3/1aHbI
CUTAJIJ U HOBbIE Pa3HOBUAHOCTH KBapua. ToJbKo
Onaromapsi TECHOMY COTPYIHHYECTBY C OTUM HHCTH-
TYTOM CO3JAIOTCSI HOBBIE KOCMHUYECKHE OOBEKTHBEI H
TEJIECKOTIBL.

HIIK “TocymapcTBeHHBIH ONTUYECKUNH MHCTUTYT
uM. C.1. BaBuiosa” ceifuac CTOUT Ha MOpPOTE CO3/1a-
HUSI IPUHLHUIIMAIBHO HOBBIX BBICOKOPa3pelIaloInX
3epKaJbHBIX CHCTEM Ha 0a3e COBPEMEHHBIX ONTHYE-
CKHX TEXHOJIOTUH JJI1 MOHUTOPHUHIA 36MHOM MOBEpPX-
HOCTH M3 KOCMHYECKOTO mpocTpancTsa [18].

OCHOBHBIMH HanpaBJICHUAMU PA3BUTUS U HOBBIMU
OINTHYECKUMH TEXHOJIOTUSIMHA B 00JIACTH KOCMHUUYECKO-
ro OOBEKTHBOCTPOCHHS HA CETOAHSIIHUHN JEHB SBIIS-
FOTCs pa3paboTKa M CO3aHue

1) cBepXJIErKUX KECTKUX BBICOKOTOUHBIX 3€pKall,



2) KpHOTEHHOW ONITUKHU U METOJIOJIOTUH €€ UCITbITa-
HUI B KDUOTEHHBIX YCIIOBUSX,

3) BbICOKOpa3peImaumx GoTOTEPMOIIACTUYECKIX
MaTepHaJIOB IS PErUCTPAllii U300pakeHus,

4) KOCMHUYECKUX OOBEKTHBOB U TEIIECKOMOB BHICO-
KOTO pa3penieHus Uk BUIUMO#, nH(PPAKPACHOH H YIIbT-
paduoIeTOBOM 00JaCTel CIeKTpa,

5) rUnepcneKTPaIbHBIX ONTUYECKUX CHUCTEM,

6) alanTUBHOMN OITHKH,

7) kuHO(OPMHOH (TOJIOTPAMMHOI) ONTHUKH.

Paspaborannsie B 'OU nipu co3aHim KOCMUYESCKHX
00BEKTHBOB HOBBIC ONTHYECKHE CXEMBI, MaTEepHaIbI,
MPOTPaMMEI TS TPOSKTUPOBAHNUS ONTHICCKUX CHCTEM,
00paboTku nHTEphEPOrpaMM U MOJICITUPOBAHNUS Peallb-
HBbIX OIITHUYCCKHUX CUCTEM, MECTOJHUKHU, CTCHABI U HOBBIC
TCXHOJIOTUHN HAIIA MTPAKTUICCKOC BHEIPCHNUEC HA TPE/I-
NPUATHSIX OTPACiId M OKaszajH Ha e¢ pa3BUTHE CyIIle-
CTBCHHOE TTO3UTHBHOEC BIIUSHIE.

B Hacrosmiee BpeMst STH METOIBI YCIIEIITHO MTPpUMe-
HAKOTCA IJIs1 CO3AaHUA U APYTUX KIIACCOB ONTUYCCKUX
CHUCTEM, B YaCTHOCTH, onTHuYeckux cucrtem s MK
obnacTu, 00beKTHBOB At YP oTtonutorpaduu u Ha-
HOTEXHOJIOTHH.
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