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1. BBEAEHUE

HawubGonee pacnpocTtpaHeHHbIM U 3P PeKTUB-
HBIM METOIOM IOBBIIIEHHUS KadyecTBa IIpUHUMA-
€MOTO M300paxeHUsI B YCJIOBUSIX BIMSHUS TYp-
OyJIeHTHOI1 aTMocdephl SIBAsSIETCS CTaOUIU3aLuUs
MOJIOXEHUS U3JIYy4YeHUs B IUIOCKOCTU IPUEMHOTO
yCTpoIicTBa amanTUBHOM cucteMbl. CTabMiIm3anms
VIJIOBBIX CMEIIEHU M300pakeHUS OCYIIECTBIISIETCS
IMyTeM KOMIIEHCAIlM1 HaKJIOHOB BOJTHOBOTO (PpOHTA
NPUHUMAEMOTO U3JIyYEHUSI CKOPOCTHBIM YIpaBJIsi-
embiM Tip—Tilt-3epkanom [1—3]. Has koppeKuuu
MCKaXXeHUI, CBSI3aHHBIX C HalU4uMeM abeppaluii
BBICOKUX TTOPSIIKOB, MCIIOJB3YIOTCS AedopMupye-
MBbIe 3epKana [4].

B MOA CO PAH paspa6orano Tip—Tilt-3epkaio,
NnpeaHa3HAauYeHHOE JI YIIpaBIeHUs yIJIaMU HaKJIO-
HOB M3JyYEHUS U CTAOUIM3ALMU €r0 U300pakKeHUs
Ha BXOJHOM amepType onTuueckoit cucreMnl. Cle-
JSIIee YCTPOMCTBO ¢ 3aMKHYTBIM KOHTYPOM YIIpaB-
JIeHUsI OOIIMMM HAKJIOHAMH BOJHOBOIrO (ppoHTa
COCTOUT U3 CKOPOCTHOM BUACOKAMEPHI 1 YIIPABJISI-
emoro 110 yrinam Tip—Tilt-3epkana.

Tip—Tilt-3epkajo BKIOUaeT B CeOs 2JIEKTPOH-
HBI1 OJIOK yImpaBlieHUsI, paboTawliuii ¢ Hudpo-
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BbBIMM U aHAJIOTOBBIMU BXOAHBIMU CUTHaJIaMU,
U MCIOJHUTEJIbHOE YCTPOMCTBO, CO3MaHHOE Ha
OCHOBE Ib€30KepPaMUUYECKUX aKTATOPOB U IJIOC-
Koro 3epkana. OpurvuHajabHble KOHCTPYKTHUBHBIE
peleHus] UCIIOJHUTEIBLHOTO YCTpoiicTBa obecrie-
YUBAIOT COXpaHEHME IJIOCKOCTHOCTM 3€pKaja BO
BCEM JMara3oHe YIJIOB KOPPEKIIMHU, a JIEKTPOHHAs
cucteMa AeMIIpUpOBaHMs IOMABJISIET BUOpallUU
3epKaja Ipy UMITYJIbCHOM YIIPaBJISIOIIEM CUTHAJIE.

Cucrtembl agantuBHoii ontuku c Tip—Tilt-
3epKajioM IIPUMEHSIIOTCS B aCTPOHOMUYECKHUX Teje-
CKOITaX, Ha3eMHBIX CUCTEMAaX BUIECHMUS B TypOYJIEHT-
HOIi aTMocdepe M Ja3epHBIX ONTOITEKTPOHHBIX
cucreMax, (GyHKIMOHUPYIOIIUX Ha aTMOC(epHBIX
Tpaccax.

ITockonbky pa3paboTka amalTUBHONW ONTUYE-
CKOM CHCTEMBI SIBJISIETCSI TPYAOEMKUM U TOPOTUM
MPOIIECCOM, KOJIJIEKTUBOM aBTOPOB CTaThU ObLI pa3-
paboTaH cTeH aganNTUBHON ONTUYECKON CUCTEMBI
IUIST UCCeNOBAaHUS KOPpPEKUMU TYpOYJIeHTHBIX
HMCKaXXeHUI JTJa3epHOro M3JIyYeHUs, TO3BOISIOIIMIA
MPOBECTU MpeaBapUTeIbHbIE UCTIBITAHUS TEXHUKMU,
METOMIOB M aJTOPUTMOB yIpaBAeHUSI adalTUBHOM
ONTUYECKOI CUCTEMOIA.
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2. ONMUCAHUE CTEHJA CJIEAALIEN
AJATITUBHOM ONTUYECKOW CUCTEMBI

OCHOBHBIMM 3JIEMEHTaMM KOPPEKTUPYIOIIETO
KOHTYpa J1000i1 afanTUBHOI ONTUYECKON CUCTEMBI
B OOJIBLIMHCTBE CJy4yaeB SIBJISIOTCS YIPaBISIEMOE
neopMUpPYyeMOe 3epKajio, IT03BOJISIIONIee KOPPeK-
TUPOBATh (POPMY BOJHOBOro ()poHTa, U AATYUK
BOJTHOBOTO (hpOHTa B KauecTBE DJeMEHTa, Peru-
CTPUPYIOLIEro MCKaXXeHUs BOJTHOBOIO (DpOHTa, 00y~
CJIOBJIEHHBIE TYpOYyJeHTHOI aTMocdepoii. Diek-
TPOHHAs CUCTEMA yIPaBJICHUS 3aMbIKAET 0OpaTHYIO
CBSI3b MEXKIY TaTYNKOM BOJTHOBOTO (DPOHTA U YIIPaB-
JISIEeMbIM ONITUYECKUM 3JIEMEHTOM.

JIABPUHOB u 1ip.

[TporpaMMHoO-amnmmapaTHbIii KOMILJIEKC CTEHIa
(puc. 2) MO3BOJSET MOACIMPOBATH O0IIIMe HAKJTOHBI
BOJIHOBOIO (bpOHTA C 3aJaBaeMbIMU MapaMeTpaMu
C BO3MOXXHOCTBIO BOCIIPOM3BENCHUS W TIOBTOPEHMUSI
JII000T0 BpeMEHHOTo (hparMeHTa CMOACIMPOBAHHOM
BbIOOpPKU aTMocdepHoit TypOyineHTHOcTU. Habop
yrpasiasomux curHanos mist Tip—Tilt-3epkana u
JeopMUpPYyEMOTro 3epKajia MOXeT (hOpMUPOBATHCS
KaK C MOMOIIbIO YMCIEHHONH MOAEIM AaTYMKa BOJI-
HoBoro (ponTa llIska—IlapTmana [7], Tak 1 paHee
3a(pMKCUPOBAHHBIMU HCKAXXEHUSMU BOJHOBOIO
(dponTa. [IpemycmoTrpeHa BO3MOXHOCTb MUCIIOIb30-
BaHMS CTeH/JA B peaIbHOM BpeMEHU Ha aTMochep-
HOI Tpacce B yCIOBUSIX peajibHOM aTMOCdephl.

Puc. 1. Cxema creHaa cieasiueit aianTUBHON ONTUYECKOI CUCTEMBbI 11 UCCIIEIOBAHUS KOPPEKIIUU TYpOYJIEHTHBIX NCKa-

JKEHUIi JTa3epHOT0 U3JydyeHus: / — TOYEUHbI!l UCTOYHUK WA TECTOBOE U300pakeHue, 2 — cucTeMa MOBOPOTHBIX 3epKall,

3 — monenupytoiee Tip-Tilt-3epkaino, 4 — koppekrupyoiiee Tip-Tilt-3epkano, 5 — 1aTYNK HAKJIOHOB BOJIHOBOTO (PPOHTA,
6 — nedhopmupyemoe 3epkano, 7 — BuIeokamepa, § — IaTYNK BOJTHOBOTO (hpOHTA.

Ha namem crenae (puc. 1) koppekuust peaiu-
30BaHa C MOMOIIb JABYX HE3aBUCUMBIX KOHTYPOB.
IlepBrIit KOHTYpP peaiM3yeT IMYJISILMII0 aTMochep-
HoIl TypOyseHTHOCTH [5, 6] 1 cocTtout n3 Tip—Tilt-
3epKazia 3, GOPMUPYIOIIETO HAKIOHBI BOJIHOBOTO
¢ponrta, u Tip—Tilt-3epkana 4, KOPPEKTUPYIOLLIETO
HakyoHbl. Tip—Tilt- 3epkano 4 ucrnoyb3yercs mis
KOPPEKIIMY HAKJIOHOB BOJIHOBOTO (hpOHTA U3JIyYe-
Huga ¢ yacroToii 1 kI, Bropoii KoHTyp, mOCTpo-
€HHBII Ha OCHOBE JaTYMKa BOJIHOBOro (poHTa
IIska—Il'apTmMaHa 1 OuMopdHOTO AeDOPMUPYEMOTO
3epKaja, UCTOJIb3yeTCs TSI KOPPEeKIUKU adepparuii
BOJIHOBOTO (DpOHTa, HAUMHasI ¢ abeppaluii BTOpOro
nopsiaka u padotarourero Ha yactote 1o 300 Iir.

IMPUBOPHI U TEXHUKA DKCITEPUMEHTA

Puc. 2. BHemHuii BUJ CTEHIa aqaiTUBHOM ONTUYECKOM
CUCTEMBI.
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KOPPEKILINS HAKJIOHOB BOJTHOBOI'O ®POHTA

Crenp obecrieunBaeT MpoBeAeHUEe U3MEPEHUI B
HECKOJIbKUX peXruMax: 1o U300pakeHUIO C UCTIOb-
30BaHMEM KOPPEJSIIIMOHHOTO ajJIropuTMa padoThl
JaTamka BoaHoBoro ¢pponTa lska—Ilaptmana [8];
110 SHEPTeTUYSCKUM LICHTPaM TSKECTH TapTMaHO-
rpaMMbl [9] 1 o sHEpreTUYeCKOMY LEHTPY TSKECTU
Bcero myuka [10].

3. IPUHLOUITBI KOHCTPYKLHWH
U1 PE3VJILTATbI UCITBITAHUN
TIP-TILT-3EPKAIJIA

Cneuunguka padoThl COBpeMEHHBIX aJalTUBHBIX
OINTUYECKUX CUCTEM C (DAa30BBIMU U3MEPECHUSIMU
BostHOBOTO (ppoHTa [ 11] Tpedyet ot Tip—Tilt-3epkana
MOBBIIIEHHON TOUHOCTH Iepemadd OTPakeHHOTO
BOJIHOBOTO (hpoOHTa, Magalollero Ha 3epKalo;
COXpaHEHMUSI TNIOCKOCTHOCTU MOBEPXHOCTHU 3epKaia
BO BCEM JMalia30He paboOYuX YIJIOB; YBEJIUYECHUS
paboueii YacTOTHI TTOBOPOTA 3epKaia; TOBLIIIEHHON
TOYHOCTHU U cTabuibHOCTU. B Monensax cepun 11
pean30BaHbl KOHCTPYKTUBHEBIC PEIICHMST, KOTOPhIC
VIOBIIETBOPSIIOT YKa3aHHBIM TpeOOBaHUSM. YCTPOIi-
CTBO 3alIMIIECHO ABYMS ITateHTamMu P® [12, 13].

Tip—Tilt-3epkano conep>KUT 2JIeKTPOHHbII 0JI0K
yIpaBieHUs1, paboTaromuii ¢ HMGpPOBLIMU U aHa-
JIOTOBBIMU BXOIHBIMU CUTHAJIaMU, UTO PACIIMPSET
BO3MOXHOCTH €T0 IpUMeHeHUs. MCIIoIHUTeIbHOS
YCTPOWCTBO Ha OCHOBE MJIOCKOTO 3epKaja, ycTa-
HOBJIEHHOTO Ha Ibe30KepaMUYeCKMX aKTIaTopax,
MpeacTaBIeHO Ha puc. 3.

Puc. 3. KoHCcTpyKIIMSI ONITUYECKOI TOJIOBKU nedeKTopa
JI1-04: I — 3epkaino, 2 — onopa, 3 — MOABUXKHAas Tj1aT-
¢dopMa, 4 — THe3Ia Ha TTOABUXKHOI orope, 5 — CTajibHbIe
IIapyKu, TIOMEIIeHHbIe B THe31a, 6 — (JaHIIbl, B3aK-
MOJEUCTBYIOIINE C IIapUKaMU, 7 — ITbe30aKTI0ATOPHI,
& — oboitMa s KperieHus 3epKaja, 9 — ocHOBaHUE
000iimMbI, 10 — cTpyHa, 3aKpeIuIsiionas 3epKajao K 000ii-
Me, /1 — Touka KperieHUsI CTPYHbI Ha 3epKaJie, OTHOCH -
TEJIbHO KOTOPOil IIPOXOAMT ITOBOPOT IUIATHOPMBI.

IMPUBOPHI U TEXHUKA SKCITEPUMEHTA Ne 1
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B onTuueckyio roioBKy BXOAST MJIOCKOE 3€p-
Kayno [/, KoTopoe MpUKJIeeHo K onopaM 2, 3apuK-
CUpPOBAHHBIM Ha TIOABUXHON matdpopme JI.
IInatdopma coBepiiaeT IBMXKEHHE Ha CTaIbHBIX
LIapuKax 5, IIOMeIIeHHBIX B THe31a 4 JaHIeB 0,
HaJeThIX Ha Mbe30aKTioaTophl 7. Bes onrtuyeckast
roJoBKa (UKCUPYETCS HaATSKeHUeM CTpYHBI /0,
3aKpeIJICHHOM B LIEHTPaJIbHOM TouKe [/ TOaABUX-
HoM Tu1aTopMbl 3. [10BOpOT maToOpMBbI IPOUCXO-
IUAT OTHOCUTEILHO OCHOBaHUS 9 ¢ 000iIMOI1 §.

Yrpapisioniye CUrHajbl nocje (OpMUPOBAHMS
nudpoananoropeiM npeoodpazosareneM (LIAIT) B
aHAJOTOBOM BMJI€ MMEIOT CTyIeHYaTyio Ghopmy C
IIUPOKUM YaCTOTHBIM CIieKTpoM. [1pu Kaxnom cty-
MEeHYaTOM M3MEHEHUH YIIPaBIISIOIErO HAIPSKEHUST
Ha BBIXOJAX YCUJIMTENICH MNPOUCXOOUT JIMHEWHAas
nedopmanns Ibe30KepaMUUECKUX aKTHaTOPOB,
YTO BBI3BIBAET ITOBOPOTHI YCTAHOBJIEHHOTO Ha HMX
3epkajia /. OHO MOBOPAUYMBAETCSI BOKPYT LIEHTPaTb-
HOIt Touku [/ ¢ KojiebaHUSIMU Ha 4aCTOTE CBOETo
MEXaHUYEeCKOTO pe30HaHca.

Bpemst ycrmokoeHUs 1 aMILIUTYAa BOSHUKAIOIINX
Konebanuit 3epkana / (puc. 3) 3aBUCIT OT MEXaHU-
yeckux xapakrepuctuk Tip—Tilt-3epkana. AByx-
KaHaJIbHbBII OJIOK 3JIEKTPOHHOTO IeMI(PUpOBaHUSI
(nemricpep) nmpeaHa3HauYeH IJISI TIPENOTBpalleHUs
BO3HMKHOBEHU KojiebaHuii 3epkana / (puc. 3) npu
CTYIEHYaTOM M3MEHEHMU YIIPABJISIOINX CUTHAJIOB
c LHAII.

Ha puc. 4 npencraBieHa cxema 0Ji0Ka yrpasJe-
HUS TTbe30KePaMUYECKUM ITPUBOIOM.

| KonTPONNER U, A |I|
LA AHANIOrOBOE
pewaowee  Up B |-
Us Uy YCTPOWCTBO I

anextpommun X

U.
LEMMOEP U, U, >—|I|_

Puc. 4. Cxema 6y10Ka yripaBieHUs Tbe30KepaMIUECKIM
TIPUBONIOM C BJIEKTPOHHBIM AeMIIhepoM.

Pabora 610oka aneKTpoHHOro meMripepa mpu
CTYIICHYaTOM CHTHajJe YIIpaBJIeHUS OTpaxeHa
Ha BpeMeHHoU auarpamme (puc. 5a). Ha puc. 56
MpUBEIEeHBI PE3yJbTaThl U3MEPEHUST YITIOB ITOBO-
pora Tip—Tilt-3epkayia Ha ONITUYECKOM TpaKTe MpHU
MMHUMAJIbHBIX CUTHAJIaX YIIPaBICHMUSI.

KoHcTpyKTHUBHBIE pelleHus 0J10Ka yIIpaBaeHUs 1
HCITOJTHUTEIBLHOTO YCTpOiicTBa (pUcC. 6) MO3BOMISIOT

2025
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Puc. 5. a — Ocumsutorpamma konebaHMit TIockoro 3epkaia I (cM. puc. 3) mpu rmofgaye CTyIeH4aToro YIpasJIsiioIiero CUur-
Hana: kpuBas I — 6e3 nemmndupoBanus, 2 — neMridep BKIIOYEH; 6 — OCIIIITIOTpaMMa MUHUMAaJIBHOTO yria HakiioHa 0.05"
ONTUYECKOTO IMyyka (KpuBasi /), BXOASIINI CUTHAJ YIIpaBleHus (KpuBas 2).

Puc. 6. BHenrHMit BUI IByXKOOPIUHATHOTO ONITHYECKOTO
nednexropa JI1-04.

COXPAaHATh IUIOCKOCTHOCTD 3epKaja / (puc. 3) BO
BCEM QMalla30He KOPPEKTUPYEMBIX YITIOB HaKJIOHA
BOJIHOBOTO (DpOHTA, YTO HEOOXOAMMO JJIs1 (DA30BBIX
U3MEPEHUA.

Texnuueckue xapakrepuctuku Tip—Tilt-3epkana
AI1-04: nuameTp 3epKaja KoppekTopa 76 MM, yroji
noBopoTa 3epkaja 115", pa3peiiaroiiasi criocoo-
HocTb 110 yrty 0.05"", MakcuMasbHast 4acTOTa yIIpaB-
neHus 1000 T'u, Bpemst ycTaHOBJIeHUS 3epKajia He
bosee 1 Mc, pesoHaHcHas yacToTa 3epkaja 1500 I,
BeJIMUMHA THCTepe3nca He 6osee 4%.

Oo6nactu nmpumenenus Tip—Tilt-3epkan cepun
HI1 crenyroiue: amaTUBHEBIE OINITUYECKIE CUCTEMBbI
B aCTPOHOMUM, CUCTEMbI BUICHUS B TypOYJIeHTHOMI
aTMocdepe, yIIpaBieHUE Ja3ePHBIM JIYIOM B OIITH-
YECKUX CUCTEMaX.

Hns pacmmpenust cepbl MPUMEHEHUS U TTOBbI-
LIEHUSI TOYHOCTH HACTPOMKHU B ONTUYECKUX CXeMax
Tip—Tilt-3epkajio uMeeT BCTPOSHHBII y3€e IBYyXKO-

IMPUBOPHI U TEXHUKA DKCITEPUMEHTA

OpPIMHATHOM ME€XaHWYECKON BHICOKOTOYHOI IOCTU-
POBKH MO YTy HAKJIOHA C MOMOIIbIO MUKPOBUHTOB.

Tip—Tilt-3epkano AI1-04 MakcumaabHO aganTH-
poOBaHO AJ1 pabOTHI HA IKCIIEPUMEHTAIbHBIX UCCIIE-
JIOBaTeJIbCKMX CTEH1aX C 11eJIbI0 CO3aHUsl, TECTUPO-
BaHUs aJITOPUTMOB U IIPOTPAMMHOTI0 00eCIIeueHN s,
HaIpuMep IS TECTUPOBAHUS aJITOPUTMOB, SMYJIM -
pytolux aTMoCcEpPHYIO TypOYAEHTHOCTb.

4. OOPEKTUBHOCTb KOPPEKIIM
OBIIMX YITIOB HAKOHA BOJIHOBOTI'O
®POHTA TIP-TILT-3EPKAJIOM

YT100Obl OLIEHUTh d(PHEKTUBHOCTh CTaOUIM3aA-
uu ontuyeckoro uznaydyenus Tip—Tilt-3epkanom,
JOCTaTOYHO OILIEHUTbh OCTAaTOUHBIE OIIMOKU B
pe3yabTaTe KOPPEeKILIMY HaKJIOHOB, ITOJIydeHHBIX Ha
OCHOBE MOIEIMPOBAHMS IPOKAHUS M300paKeHMUS
OIITUYECKOI0 U3Ty4YeHUS B (POKAJIBHOM TIOCKOCTU
CHUCTEMBI.

I Momeny IpoXKaHMST ONTUYECKOro ITydyKa Ha
BXOIHOI aniepType CUCTEMbI MCIOJIb30BaIMCh OOIIME
HaKJIOHBI BOJIHOBOro (ppoHTa, pacCUMTaHHbIE Ha
OCHOBE YMCIIEHHOU Momenn TypoyneHTHOCTH [10],
WITIOCTPUPYEMbIe OOIIMMM HAKJIOHAMHU CITy4alfHOTO
¢dazoBoro s3kpaHa B Bujae npoduieit Phase, coorBeT-
CTBYIOIIMX JaHHBIM 13 CTPOKHU B IByMEPHOM MacCHBE
yuces ha30BOro pacmnpeneiacHus (puc. 7a).

Pacuer curnana orpadorku Tip—Tilt-3epkaaom 4
(cM. puc. 1) BBITIOJHEH NpPU pa3IMUHBIX 3HaAYe-
HUSIX TIONIEPEYHO COCTABIISIONICH CKOPOCTH BeTpa
V., KoTopas 3azaBajach BapbUPOBAHUEM BPEMEHU
MEXIY aHAIM3UPYEMBbIMU KagpaMU.

M3 puc. 76 cinenyeT, 4To cpeaHeKBagpaTUUYHAs
omurbKa He TpeBbimaer 2%, APYyTMMU CJIOBaMHU,
3HAYCHUS MOMICIMPYEMBIX HAKJIIOHOB BOJIHOBOTO

Ne | 2025
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Puc. 7. a — I1poduib BotHOBOro (hpoHTa: KpUBasi / COOTBETCTBYET (pa30BOMY pacrpeneseHuIo 6e3 o01Iero HakJIoHa, 2 — ¢
HaksioHoM 0.32", 3 — ¢ HakstoHOM 0.64"'; 6 — cpenqHeKBaIpaTUYHAag OIIMOKA MEXIY 3HAUEHUSIMU OOIIEro HaKJIO0HA BOJHO-
Boro (ppoHta, monenupyemoro Tip—Tilt-3epkanom 3, u 3HaueHUsiMmu Koppektupytoiiero Tip—Tilt-3epkana 4.

(¢poHTa ciyyaiiHoro (pa3oBOro sKpaHa, ABUXKYLIE-
rocs Toj JAeCTBUEM BETPOBOTO MepeHoca B MJIO0-
CKOCTU BXOIHOU amepTypbl cuctemsl [10], mpakTu-
YEeCKM COBITIaalOT CO 3HAUCHMSIMU YIJIOB HAKJIOHA,
MPEICTABISIONINX YIIPABISIONINE CUTHAJIBL TSI KOP-
pextupytotniero Tip—Tilt-3epkana 4 (puc. 1).

5. BAKJIIOYEHHE

CoBpeMeHHasl ananTUBHAs ONTUYECKasl CucTeMa
MpeACTaBIsIeT CErOMHS IBYX3€PKAJIbHYIO CUCTEMY
aJanTUBHOU onTukM [2, 3], KOTOpas BKJIIOYAET B
ceb0s1 CTabUIN3UPYIONINI OTITUYECKOE U3TydyeHUe
KOHTYP KOPPEKIIMU HaKJIIOHOB [14, 15].

YTto06nbI o11eHUTH 3(h(HEKTUBHOCTH CTAOMIM3ALINI
OITUYECKOTO U3JIyYeHUsI KOPPEKTOPOM HAKJIOHOB
BOJIHOBOTO (DPOHTA JOCTATOYHO OIIEHUTH OCTATOU-
HbIE OIIMOKM B pe3y/braTe KOPPEeKIINN HAKIOHOB,
MOJYYEHHBIX Ha OCHOBE AMYISILUMM aTMOC(epHOt
TYpOyJIEHTHOCTU, MOJEJUPYIOLIEi IpoKaHue U30-
OpaxXeHUs] ONMTUUYECKOTO M3JIydeHUs B (poKaiab-
HOM TIJIOCKOCTH CHUCTEeMBI. DMYIISLIMSI aTMocdep-
HOI TypOYJIEHTHOCTH IIPEICTaBJIsIeT MHOTOKPAaTHO
MOBTOPSIIOIINI HEOTHOPOTHOCTA CBETOBOTO IIOJIS
WHCTPYMEHT IIJISI TECTUPOBAHUS ONTUYCCKUX DJIC-
MeHTOB. HeoqHOpOAHOCTH CBETOBOIO TOJIST MOTYT
ObITh CMOIEJIUPOBAHBI Ha OCHOBE YMCJIEHHOI
MoIeln TYpOYJIeHTHOCTH, a TakxXe MpPeaCTaBIIsITh
MpeaBapuTeIbHO M3MEepEHHBIE Ha aTMOC(hEpPHOI
Tpacce [16] 3HaueHuUs.

HoBu3Ha mpoBeneHHBIX HAayYHBIX MCCJIEoOBa-
HU TToATBepKaeHa nonydeHHbIMU [lateHTamu P®
Ha TexHu4Yeckylo peanusaunuio Tip—Tilt-3epkana
1 OJ0Ka SMYISIUMN TYpOYJIEeHTHON aTMocdepsl
B KOHTYpE ClieAsdleid aganTUBHONW ONTUYECKON
cucteMsl [14—16].

IMPUBOPHI U TEXHUKA SKCITEPUMEHTA Ne |

OPUHAHCHUPOBAHUE PABOThI

Pabora BhillOIHEHA B paMKaX rocy1apCTBEHHOTO
zaganust MOA CO PAH.
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