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MHBEepTUPOBaHHLIN UCCNeaoBaTeNbCKNM
MUKPOCKON

MHBepTMpOBaHHbLIN uccnepoBatenbckuii Mmkpockon ECLIPSE Ti2



YBnaOeTb 00bLe, YHEM

Beayuias nnatdpopma
A9 yCOBEPLUEHCTBOBAHHOW BU3yann3aLmm

Eclipse Ti2 o6ecnedmBaeT He UMetoLlee aHanoros 25 mm none 3perus (FOV), 4To KOpeHHbIM 00-
pPa3oM U3MEHSET MOAX0O K MUKPOCKONUN. MNpy TakOM HEBEPOSATHO BONbLLIOM NOse 3peHus B Ti2
MakCUMasbHO yBenndeHa nnouwiaab MaTpuubl KpynHodpopmaTHeix CMOS kamep 6e3 Kakoro-nmoo
YXYAOLEHWS Ka4eCTBA, a TakXe CYLLeCTBEHHO MOBbILIEHA MPOU3BOANTENBHOCTb.

VcknounTtenbHo ycTonymeasa nnatpopma Ti2 npeaoTBpallaeT cMmelleHne pokyca n obecnedmsa-
€T BbIMONIHEHVE TPeOOBaHWI, MPEAbIBASEMbIX NPV NONYYEHUN N30OPAXEHUIA CO CBEPXBLICOKMM
paspelleHneM, a ee yHMKka bHble annapaTtHble GyHKLMN pacLuMpstoT BOBMOXHOCTW Hanbonee
CITOXHbIX METOAMK BbICOKOCKOPOCTHOIO NONy4YeHunsa naobpaxeHuin. bonee T1oro, cucrtemMa yHu-
KanbHbIX QYHKUNI Ti2 gaeT nHTepakTUBHbIE YKa3aH1s 0 MOCe00BaTebHOCTU BbINOTHEHNS
onepauuni npy NoaydYeHnn n3aobpaxeHuin, NpoBoas 06paboTKy AaHHbIX BHYTPEHHUX 4aTYMKOB U
npeaoTBpaLLas Nnosb3oBatenbckme ownbkn. Kpome Toro, MHpopmMauma o ctaTyce Kaxaoro aat-
ymkKa aBTOMaTUYECKM 3aMnCbIBAETCA NPU MOYYEHUN N300paXeHuin, 4To obecneymBaeT KOHTPOIIb
KayecTBa N300paxeHns B aKCNepuUMEHTax 1 ynyyuwaeT BOCNPOM3BOAMMOCTb AaHHbIX.

B coyeTaHuu ¢ MOLLHBIM MporpaMmMHibiM o6ecnedeHnem Nikon NIS-Elements, koTopoe ncnonbay-
eTCs AN NoNyYeHns n aHanmaa nsobpaxeHui, Ti2 CTAHOBUTCS PEBOIOLMOHHBIM HOBATOPCKMM
pPELIEHNEM.

CopepxxaHue
MIHHOBaumoHHOeE none 3peHnsa (FOV) P4 MHTYWTUBHO NOHATHOE

ynpasJjieHne P12
HenpeB3ongeHHas ontmka Nikon P6

PacwnpsaemMoCcTb CUCTEMBI P14
Yny4yweHHasa GokycmpoBka P8

NIS-Elements P16

VIHTEpPaKTUBHbIV MOMOLLHWK
Assist Guide P10 CucTtemHble gnarpammbi P18



pDaHbLLE

ecLiIPsE

Ti2-€E

MoTopu3oBaHHas UHTENNEKTYanbHas MOAENb 15 NPEBOCXOHO
BM3yanu3aunn. COBMECTUMOCTb C CUCTEMOI naeanbHoro Gokyca
(PSF), aBTOMaTU4ECKON KOPPEKLMEN N CUCTEMOI BHELIHEro ha3o-
BOro KoHTpacta. OCHOBHOE NpUMeHeHMe — BIU3yanu3aLms XnBblx
KNeTOK, MHOronapameTpuyeckne nccnefoBaHus, KOHokanbHas
MUKPOCKOMMS 1 MAKPOCKOMIS CBEPXBBICOKOTO Pa3peLleHns.

ecLIPSsSE

Ti2-A

MexaHuyeckas Mofiesb C BO3MOXHOCTbIO BM3yanu3aLni ¢ npumeHe-
Hem nasepa. VHTennekTyanbHble GyHKLN 06€CneynBalnT MHTepak-
TUBHBI KOHTPOMb PABOYVX NPOLLECCOB BI3yann3aLn 1 aBToMaTuye-
CKM CYMTBIBAIOT COCTOSIHNE MUKPOCKONA.



HOBaLIMOHHOE noJie 3peHnd (FOV)




Mo mepe nepexofa nccnegoBaTenem K KpynHbiM Maclutabam n3obpaxeHus 1 CUCTEMHOMY NOAXOAY
nosBNSETCA NOTPEOHOCTL B 60s1€€ ObICTPOM NONYHEHUM AAHHBIX 1 MOBLILUEHNN NPOU3BOANTENBHOCTN.
PaspaboTka MmaTpuL, KpynHODOpMaTHbIX KaMep U paclumpeHmne BoO3MoxHocTen NK no o6paboTtke oaH-
HbIX CMOCOOCTBYIOT Pa3BUTUIO YKa3aHHbIX TEHAEHUWI B UCCeaoBaHusXx. Ti2 ¢ becnpeugeeHTHbIM pas-
MEpPOM Nons 3peHns 25 Mm obecneyrBaeT Nepexos Ha HOBbI yPOBEHb MacLUTabnpoBaHNSA 1 MO3BONSET
MakcuUMarsibHO NCMNOIb30BaTb BOSMOXHOCTI KPYNHOMOPMAaTHbLIX MaTpULL M 06EeCneYmTb COOTBETCTBME
6a30Bol NnatpopMbl ByayLLMM TpeboBaHMSIM Mo Mepe ObICTPOro Pa3BUTUS KOHCTPYKLIMIA KaMep.

fipKoe OCBeLLeHMe LWMPOKOro y4acTKa

MouyHble CBETOAMOAb 06ECNEYMBAIOT APKOE OCBELLEHME BOMbLIONO N0Ne 3peHus
Mukpockona Ti2, 4To JaeT YeTkne cTabuibHble peayabTaThl NPW MCNONb30BaHUM
TakuXx CNOXHbIX METOAMK, kak VK ¢ 6onblinM yBennyeHnem. MpuMeHeHne nH3bl
fly-eye naeT paBHOMEPHOE OCBELLEHWE OT Kpasi A0 Kpas Ans NONYYEHNs Konu4e-
CTBEHHbIX aHHbIX C BBICOKMM CKOPOCTAIMU W GECLIOBHOE COEAMHEH s N300pa-
XEHWUIA NPV CLUMBAHWM CHIMKOB.

MolLLHbI CBETOANOAHDIN OCBETUTEND BcTpoeHHas nuu3a fly-eye

OnTtuka gng 60nbLIMX AUAMETPOB
nons 3peHus

KomnakTHbIn annudayopecLEeHTHbIN 0CBETUTENb, NPeAHA3HAYEHHbIA Ans NoNy-
YeHus M3006paxeHnii ¢ 6ONbLIMMM NONSMU 3PEHIS, OCHALLLEH KBAPLLEBO NMH30
fly-eye n 06ecneynBaeT BbICOKMIA KOAODULUMEHT NPONYCKaHNS B LUMPOKOM Ana-
na3oHe CNekTpa, B TOM Y1CTE B ynbTpaduroneTosoM. GayopecueHTHbIe GUbTPbI
60nbLIOro AnaMeTpa c TBEPALIM NOKPLITUEM NO3BOASIOT NONYYaTh N306paxerus
C 60bLMMM NOASMI 3DEHNS 11 BLICOKUM OTHOLIEHUEM CUTHAN/LWYM.

Bnoku dpnyopecLeHTHbIX GUNLTPOB
60/1bLWOro AnameTtpa

OnndnyopecLEeHTHbI 0CBETUTEND
ansa 60/bLWNX Nonei 3peHus

OGbeKTUBbI AJ1F NONYYEHUs U300paXxeHui
C MCNOJIb30BaHWEM OONbLUMX NONeN 3peHuns

[nameTp HabniofaeMoro CBETOBOr0 MOTOKA YBENNYEH ANS NONYYEHNS BLIXOA-
HOro M306paxeHns ¢ paamepom nNons apeHns 25. LoCTUrHy eI pasmep nons
3PEHUS 0XBATHIBAET NPUMEPHO BBOE BObLIYIO NAOLLAAb, 48M 00bIYHAS ONTHKA,
4TO MNO3BONSAET NOb30BATENIO MAKCUMaNbHO MCMOb30BaTb BOBMOXHOCTY KpYM-
HODOPMATHbIX AATYMKOB, Taknx kak CMOS mMaTpuLibl.

YBenuyexHas TybycHas MH3a BbIXOAHO NOPT C nonem 3peHus 25

OO6BEKTNBbI C NCKIIOYNTENBHOM NNOCKOCTHOCTbIO N306paxeHns o6ecneynsaioT
BLICOKOE Ka4YeCTBO N300paxeHns 0T kpas 40 kpas. MakcumanbHoe nenosb3o-
BaHIe BO3MOXHOCTel 06bekTBa OFN25 CylecTBEHHO YCKOPSET NoayYeHne
LaHHbIX.

Kamepbl ansg nony4yeHus gaHHbIx 601bLI0ro o6bemMa

BbiCOKOYYBCTBUTENbHAS MOHOXPOMHAsA kKamepa DS-Qi2 1 BLICOKOCKOPOCT-

Has UBeTHas kamepa DS-Ri2 ocHalleHsbl 6oabwimu CMOS matpuuamm 36,0 x
23,9 Mm, 16,25 meranukceneit, koTopble 06eCNeYMBaloT HaunyYLLINE XxapakTepu-
CTVKV Ans 60nbLIOTO Nons 3peHns 25 MM mukpockona Ti2.

DS-Qi2

TexHonorus kamepbl D-SLR ontumMuanposana
ANS MUKPOCKOMUYECKUX UCCNEef0BaHMNIA DS-Ri2

M1306paxeHie okpaLleHHbIX MUKPOTPYBOUEK KynbTUBMPOBaHHbIX HerMpoHoB (Alexa Fluor 488) nonyyeHo ¢ ncnonb3osannem o6bektrsa CFlPlan Apo lambda 60x v kamepsi DS-Qi2.

06blyHOE NONe 3pEHNS NPEACTABNEHO CBEPXY, HOBOE NOJe 3peHus Ti2 — CHU3y.

®oto ny6naukyetcs ¢ paspelwenns Josh. Rappoport, Nikon Imaging Center, CeBepo-3anaaHbiil yauBepcuTeT; 06pasub NnpefocTaBneHs ¢ paspewenus S. Kemal, B. Wang v R. Vassar, CeBepo-3anaHbiil yHUBEPCUTET.



B Henpes3soiiaenHasa onTvka Nikon

Anoan3npoBaHHoe Ga30KOHTPACTHOE M30BpaxeHne:

M306paxeHue knetok BSC-1nony4eHo npu ncnonb3osaum o6vektnsa CFI S Plan Fluor ELWD ADM 40xC.

[ONK-1 anncdnioopecueHTHoe n3obpaxeHrue:

W306paxeHne ofHoOro 60/bLU0ro nons 3aperus 25 mm HeiipoHoB (DAPI, Alexa Fluor 488, Rhodamine-
Phalloidin) nonyyeHo ¢ ucnons3osannem 06bekTvsa CFl Plan Apo lambda 60x v kamepsl DS-Qi

®oro nybankyetcs ¢ paspelenus [Ix. Pannonopra (J. Rappoport), Lientp ontuku Nikon, CeBepo-3anas-
Hbli1 YHUBEPCUTET; 06pasLibl npesocTasneHsl ¢ paspeluerus C. Kemans (S. Kemal), B. Barra (B. Wang)

u P. Baccapa (R. Vassar), CeBepo-3anafHblii yHUBEPCUTET.

M306paxeHue co ceepxebicokum paspeLueHrem (DNA PAINT):
Knetku CV-1 okpaLweHbl a-Ty6ynuHom (3eneHoro ugeta) u TOMM-20 (nypnypHoro ugera), u3obpaxeHne
nony4eHo C MCNosb30BaHeM MacnsaHoro 06bekTvea CFl Apo TIRF 100x.

3nndnyopecLEeHTHOE 1 BHeluHee Ga30KOHTPaCTHOE n300paxeHue:

M3o6paxerue knetok PTK-1, medeHHbIx GFP-anbda-TybynnHom, nony4eHo ¢ Mcnonb3oBaHneM 06bekTHBa
CFI Apo TIRF 100x ¢ macnsHoit ummepcueit. My6ankyeTcs ¢ paspellenns Anekces Xoaskosa (Alexey
Khodjakov), a. §., Hay4Horo cotpyaHuka VI / npodeccopa Yoacyoptckoro LieHTpa

1306paxeHue ¢ yCoBEPLIEHCTBOBAHHEIM MOAYNSLMOHHbIM KOHTPACTOM:
MbILWmHbIA 3MOPUOH, N306paxeHne KOTOPOro Nony4eHo npu nomolLyn 06bekTrea CFl S Plan Fluor ELWD
NAMC 20x

JlioMuHecLieHTHO. 306paxeHie:

knetki Hela, akcnpeccupyioLLme KanbLuii-4yBCTBUTENbHbI GENKOBBIN KpacUTeNb, <HaHOGOHapuKI» (Ca?).
O6paseL npepocTasneH npopeccopom Takexapy Haran, MHCTUTYT Hay4HBIX M NPOMBILLNEHHBIX MCCNEeA0-
BaHui1, Yunsepcutet Ocaku



BricokoTo4vHas «6eckoHedHas» onTtrka Nikon CFI60, npeaHa3HadeHHas 4as MCNoSb30BaHMs BO MHOMMX
CNTOXHbIX METO4ax HAabNAEHNS, BICOKO LEHUTCSA NCCNeaoBaTensiMm 3a NpekpacHble onTuieckme

XapakKTepnCTnkKnN N Hage>XHOCTb.

Anoau3unpoBaHHbIil Hpa30BbIii KOHTPACT

BHewHwmit pasoBbiii KOHTpAcCT (Ti2-E)

YHukansHele 06bekTrBbl Nikon ¢ ce-
NEKTUBHBIMW aMNANTYAHbIMY GUALTPA-
MU A0S METOAVKN aN0AN3NPOBAHHOIO
$a30BoOro KOHTpacTa CyLLeCTBEHHO
YBEJIMYMBAIOT KOHTPACTHOCTb U1 YMEHb-
waloT 3hdEKTHI rano Npu noayYeHnn
NeTann3npoBaHHbIX M3006paxeHnii
BbICOKOr0 paspeLleHs.

Ano,quawpoaaHHan ¢asosan nnacTuHa
BCTpoeHa B 06bekTne APC

OnddepeHumanbHbli UHTEpDEPEHLUOHHBIN
koHTpacT (AUK)

Bbicoko oueHnBaemas cneupanuctamu AMK-ontuka Nikon obecneynsaet
noNyyeH1e PaBHOMEPHO YETKIX 1eTaNN31pOBaHHbIX U306 PaXEHNI C BBICOKAM
pa3peLIEHNEM 1 KOHTPACTOM BO BCEM inana3oHe yeenndernit. AK-nprnambl
NPOU3BOAATCA MHANBMAYANbHO ANs KaXA0ro 06beKTBa, 4T0 N03BONAET NoNy-
yatb Ang nio6oro obpasua ANK-1n306paxeruns BiCOYaLLEro kayecTsa.

JAVK-npnamebl Ans kaxAoro 06beKTUBA YCTaHABNMBAOTCA B PEBO/IbBEPE 06bEKTUBOB
YcoBeplueHcT 7 MC 11 koHTpacT Nikon (NAMC)

Konbuo asTomatnuyeckoii koppekuum (Ti2-E)

iameHeHus B TonuyHe 06pasLia, Ton-
LHEe NOKPOBHOro CTekna u pacnpe-
LEeneHnmn nokasartenen npesiomMneHnd
B 06pasLie, a Takxe TeMnepaTypHsie
M3MEHEHNA MOTYT Bbl3blBATb cd)e-
puyeckyio abeppaLmio U NpuBOANTL

K rickaxeHuio n3obpaxenus. Ang
KOMMeHcaunm Taknx N3MEHEHWI
BbICOKOKa@4€CTBEHHbIE OﬁbeKTVIBbI
4aCTO OCHALWAOT KOPPEKLMOHHBIMU
KOnbLLamu.

TouHOe pa3melLeHue KOMbLia 04eHb
BaXHO A4 N0Ny4eHnsa BbICOKOKOH-
TPACTHbIX N3006PaXEHUI C BLICOKOA
paspeLuaioLLein cnoco6HOCTbI0. B HOBOM KOMbLIE 415 aBTOMATUYECKO KOPpek-
LMW NCNONBb3YIOTCS BONHOBOW NPMBOJ M @aNrOPUTM aBTOMATNYECKO KOPPEKLIUK,
KOTOPbIE NO3BONAOT TOYHO OCTUPOBATL KOJIbLO A1 NOCTOAHHOTO obecneyeHns
MakCrMabHbIX XapakTepucTmnk 00bekTnBa.

rﬂpMOHVI‘IeCKI/Iﬁ npuBOA 419 BbICOKOTOYHOrO
KOHTPONS KOPPEKLUU ABUXEHMS KONbLA

MOTOP130BaHHASA CUCTEMA BHELLHErO
$a30B0ro KOHTPACTA N03BOAET 00b-
eANHSTb HA30KOHTPACTHBIE U AnndAY-

0peCLEeHTHbIe n306paxeHns 6e3 yxya- basossii
MOAYb OKyNISipa

WeHVS NPONyCKaHNs GNYOPECLEHTHOrO copcTpoeHBM

cBeTa 6naroaaps Tomy, 4To oTnafaeT Daomun

HeobX0AMMOCTb MCNONb30BATb
(ha30KOHTPaCTHbIe 0OBEKTYBHI.
Hanpumep, ang nonyyenus da-
30KOHTPACTHbIX M300PaXEHNI MOXHO \
1CNONb30BaTh XMAKOUMMEDPCHOHHbBIE

06bEKTIBbI C 04€Hb 60MbLLION YACNOBOIA
aneptypoi (NA)

O6bekTus Ges
$asoBoro konbua

Da30B0e KONbLO

YcoBepLueHCTBOBaHHbIN MOAYNSLMOHHbIN
koHTpacT Nikon (NAMC)

Mpeactasnset coboi cnocob nonyye-
HMS BBICOKOKOHTPACTHbIX M300paxeHnit
HeoKpaLLEeHHbIX NPO3payHbIX 06pa3LLoB,
HanpUMep 00LMTOB, MPUTOAHbIA NpK
1ICNONb30BAHMM NNACTUKOBbIX COCY-
noB. NAMC obecneunBaeT nonyyeHme
NCeBAOTPEXMEPHbIX OTTEHEHHbBIX N30~
6paxeHuit. HanpasneHue KOHTpacTa
A5 Kaxaoro 06pasLa MOXHO nerko
peryaupoBarh.

B o6bekTuBax NAMC umetotcs
BPaLLAIoLLMECs MOAYNATOPbI

AnudnyopecueHums

O06bekTVBbI Cepum A, B KOTOPLIX MCNONb30BaHa 3anateHToBaHHas Nikon TexHono-
NS HAHECEHUS HAHOKPUCTANNNYECKNX NOKPBITUIA, OTAMYHO NOAXOAAT ANS NONyYe-
HWS B YCNOBWMSX CNaboro curHana MHorokaHanbHbIX GyopecLieHTHbIX N300paxe-
HWIA C BLICOKMMY TPEBOBaHUAMY, KOrAa HE0OX0AMMA CYLLECTBEHHAN KOPPEKLUS
nponyckaHus 1 abeppauiii B LINPOKOM Anana3oHe ANVH BOSH.

B coueTtanuu ¢ HoBbIMM B0KaM1 GRyopeCcLIEHTHbIX GUALTPOB, KOTOPbIE 00e-
CMeyYnBaloT yyYLUIEHHbIE BO3MOXHOCTY 0OHAPYXEHNS GNyOPECLEHLMY, a Takxe
YCTPOICTBaMU AN18 NPe0TBPALLEHUS NONaAaHns NOCTOPOHHEr0 CBETA, HaNpUMep
YCTPOWNCTBOM OTCEYEHVs LyMa, 06beKTUBbI CepUY A UMEIOT HEOCTIOPUMBIE NPEN-
MYLLECTBA B YCNOBMSX CAAOOr0 CUrHana, HanpuMep Npu NoAYYEHNU 300paxeHui
OTAEbHbIX MONEKYN 1 JaXe NPV MCNOAb30BaHUMU NIOMUHECLEHTHBIX METOLNK.

Mapaiownin ceet

‘ ‘OTDEXGHHHVI cBeT

Mapaiownii ceet

‘ ‘ OTpaxeHHbIi cBeT

H3bl

006bI4HOE NOKPLITUE HaHoKkpucTanamyeckoe nokpeITe



YIIVHIIEHHAIP OKYCIMPOBKA



Manenwmne n3amMeHeHna TemnepaTypbl 1 BUOpaums B cucteMax nonyvyeHns n3oopaxeHui
MOTYT PE3KO YXYALWNTb CTabuabHOCTb GOKYCMPOBKN. Ti2 npeaoTBpallaeT cMelleHne dokyca
CTaTUYECKMMUN N AMHAMNYECKUMU MeToaamm, obecrneymBas NonyvYeHne A0CTOBEPHbBIX HAHO-
N MUKPO-13006paxeHnin Npu NPOBEAEHNN OJINTENbHbBIX 3KCMNEPUMEHTOB.

OOHOBNEHNE MEXaHMYECKOW KOHCTPYKLMM Ang o6ecneyeHuns cBepxBbiCokoi ctabunbHocTy (Ti2-E)

[ns ynyuweHus ctabunsHOCTH GOKYCUPOBKY MOMHOCTbIO 0OHOBIEHA KOHCTPYK-
LS Z-NpuBOAA ¥ MexaHU3MOB aBTodoKycKpoBky PFS. HoBblll Gonee komnakT-
Hbli MexaH13M Z-QOKYCUPOBKYM PA3MELLAETCS PALOM C PEBONIbBEPOM 0OBLEKTU-
BOB A/151 yMeHbLIeHs BOpaLuu. MexaHn3m 0cTaeTcs psoM C PEBOIbBEPOM
00bEKTNBOB 1aXe NPY U3MEHEHNI KOHOUTYpaLMK (NOAbEME CTOAMKA), YTO
06ecneynBaeT cTabunbHOCTb A BCEX BAPMAHTOB MCNONb30BAHUS.

M Z-dokycup cno 0i1 CTaBUNBLHOCTBIO OCTaeTCs BGNIN3M peBobBEPa 0GbEeKTU-
BOB [laXe NPV U3MEHEeHUM KOHPUrypaLummn

[etexTopHas yacTtb cuctemsl Perfect Focus System (PFS) otneneHa ot pesonbBepa
06beKTMBOB, YTODLI YMEHbLLMTbL MEXaHNYECKYIO Harpy3ky Ha Hero. HoBas KoH-
CTPYKLMS TAKXE MUHUMU3NPYET TENNONepeaady, 4To cnocoOCTBYeT NoayyYeHNIo
6onee yeTkux n306paxeruit. C 3TN Liebio yMeHbLUeHa NoTpebnsemast MOLLHOCTb
ABvratens Z-npusoga. B coyeTanrum apyr ¢ 4pyroM 3Tv IHHOBALLMY B MEXaHWUYe-
CKOVt 4aCTV MMKPOCKONa 06eCcneyunBaloT CBEpXCTabubHyIio n1athopmy, koTopas
NpUrofiHa Ans Noay4eHus N306paxeHnit OTAENbHLIX MONEKY 1 UCNONb30BaHNS
METO/L/K CBEPXBBICOKOTO paspeLleHns.

V3meputensHoe ycTpoicTeo PFS

PesonsBep PFS

HoBoe nokonexue koppekuum pokycuposku ¢ PFS: coeplueHcTBO B npocToTe (Ti2-E)

Cuctema Perfect Focus System (PFS) HoBeliLiero nokoneHrs aBToMaTuyecku
KOpPPEeKTHPYeT CMeLLEHE HOKYCa, BbIBBAHHOE N3MEHEHNEM TEMMEPATYPbI

11 MexaHn4eckoil BubpaLmei, koTopbie MoryT BbiTb 00YCNOBAEHb MHOXE-
CTBOM (hakTOPOB, B TOM YKce L106aBKOI peareHToB k 06pasLy 1 MHOrono3u-
LIMOHHBIM MOJTy4eHUEM n306paxeHus.

PFS B peansHoM BpeMeHV 0ONpeaensieT v 0TCnexvsaeT nofoxeHue 6asncHoi
MA0CKOCTY (Hanpumep, NOAOXEHNE NOBEPXHOCTY NOKPOBHOO CTEKNA B CNy-
4ae MIMMEPCUOHHbIX 0O6bEKTUBOB) U KOPPEKTUPYET GOKYCMPOBKY. YHUKaNbHAS
TEXHONOrUs ONTUYECKOrO CABMra NO3BONSET yAEPXKMBATL GOKYC B NPOU3BOIb-
HOM MONOXEHUW, CABUHYTOM OTHOCUTENBHO 633UCHOII NNoCKoCTH. Monb30-
BaTe/b MOXET MPOCTO BLINOAHUTL GOKYCUMPOBKY Ha TpeByeMyto NA0CKOCTb

1 3aTem 3asieiictBoBath PFS. Mocne yero cuctema PFS 6yaeT nocTosHHO
aBTOMATWN4ECKI KOPPEKTUPOBATH GOKYCUPOBKY C NOMOLLbIO BCTDOEHHOMO
NIMHENHOrO 3HKOZepa 1 BLICOKOCKOPOCTHOrO MexaH13mMa 06paTHOi CBS3H,
o6ecneynsas noayyeHne 1306paxeHuii C BbICOKOI HAEXHOCTbIO Aaxe

BO BPEMSI BbIMONHEHNS AAUTENBHBIX 1 COXHBIX 3344,

PFS coBmecTIMa C WPOKMM CNEKTPOM 00611acTeil NPUMEHEHUS, 0T 00bIYHbIX
3KCMePVMEHTOB B NNACTUKOBLIX YallKax Ans KyNbTUBMPOBAHNS A0 NONYYEHNS
11300paxeHnin OTLENbHLIX MONEKYN M MHOrOMOTOHHBIX METOA0B NONYYEHUS
1306paxenus. Crctema MoXeT BbiTb MCNONb30BaHa B WINPOKOM fi1ana3oHe
LUVH BOMH, OT yNbTpadnoneToBbIx 10 MHPaKpacHbix, 4To 06ecneynsaet
BO3MOXHOCTb MAEaNbHOr0 GOKYCUPOBAHNS AAXE NPY UCNONb30BAHUN MY/b-
TUHOTOHHbIX METOLVIK M ONTUYECKMX MVHLETOB.

MOKpOBHOE CTEKNO —— >,

JlnxponyHoe 3epkano

M306paxeHne Ha cTp. 8

ClnToe kpynHoe n3obpaxeHie 96-1yHOUHOro NAaHIWeTa, NoNYyYeHHOE C NoMoLLbio PFS 1 06bekTuBa
CFIPlan Apo lambda 4x; kaxaas nyHka COAEPXUT HEMPOHHbIE KYNbTYPbI, IKCNPECCUPYIOLLNE KPACHBIE U
3eneHble pnyopecLieHTHbIe Benku.

O6paseu npegoctasne Jeanette Osterloh n Steve Finkbeiner, UHcTuTyT Magctona, KanudopHuiicknit
yHueepcuteT B Can-Ppanumcko.
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Terlepb onblue He HY>XHO 3anOMMHAaTb CJIOXHbIE OCTUPOBKN MUKPOCKOMNa 1 onepaunoHHbIe
npoueanypsobl. Ti2 MHTETPUMPYET AaHHbIE, NOCTYyNnatowme OoT 4aTt4nkoB, M MOMOraeT ncciaegoBatesiam
BbIMOJIHATb OTAEJIbHblE Onepaunin, n3berasa Nnob30BaTENbCKNX OLIMOOK 1 MO3BOASASA
CKOHUEHTPpMpOoBaTbCA Ha OCHOBHbLIX 3aa4ax.

HenpepbiBHOe 0TOOpaxeHne ctatyca mukpockona (Ti2-E/A)

P BCTPOEHHbIX AATYMKOB ONPEeNseT CTaTyC Ppa3Ho06pasHbIX KOMMOHEHTOB
MUKpOCKONa 1 nepeaaeT HGopmaLLmio o Hux. Bes nHdopmaums o cratyce 3a-
MNCbIBAETCA B METAAAHHbLIX MPY BbIBOAE M306pa>KeHVII7I Ha KOMMblOTEP, NO3TOMY .
MOXHO JIErK0 BbISICHATb YCNIOBUS NONYYEHNS 1306paxXeHuii /ynm npoBepuTh

Hannune oWwnBoK B KOHUrypaLmu.

Kpome TOro, BCTPOEHHAA BHYTPEHHAA KaMepa No3BONAET N0J/ib30BaATENAM YBU- ’
[eTb 3aJHIOI anepTypy, 470 061er4aeT NoATBEPXAEHUE 0CTUPOBKY Ga30BOro
K0/bLLa 1 N03BOASET HA0M0AATE M30rMPbI NPY NCNoAb30BaHUN MeToda VK.
OHa Takxe 06ecneyrBaeT 6e30nacHbli METOA OCTUPOBKM 1a3epOB A5 Takyx
meToauk, kak TIRF.

Cratyc Mmukpockona .

MOXHO YBWAETb Ha NNaH- '

lieTe, a Takxe cunTaTh No .

CBETOBbIM CUrHanam Ha .
nepenHel naHenm Mykpo- ‘
ckona, KOTopble No3BoNs-

0T ONPEeAensiTb CTaTycC B
TEMHOI KOMHaTe.

CBeTOBbIE CUTHANbI cTaryca . . .

PykoBoacTBO No onepauumoHHbIiM npoueaypam (Ti2-E/A)

i i i _ Bbi6op nopTa BLIBOAA N306paxeHns
®yHkuna Assist Guide mukpockona Ti2 06e VaaneHme nukab BepTpara pnop P
crneynBaeT nowaroBble MHTePaKTUBHbIE yKa- MepemeLuetne n3o6paxexus CMyTV CBETOBOTO Jyya
3aHus npu paboTe ¢ MKpPoCckonom. JocTtyn Auadparmbl 0CBETUTeNS MUKpOCKona

k Assist Guide MOXHO Noy4NTS C NnaHweTa B LGHTP RO7A 3peH

nnv MNK. LaHHas GyHKLmMs B peansHom
BPEMEHV UHTErPUPYET AaHHble, N0CTynato-
L€ OT BCTPOEHHBIX AATYMKOB M BHYTPEHHE
kamepbl. Assist Guide nomoraeT nonb3osa-
Tensm npw Hanaake kak Bo BpeMs noaroTos-
KM K 9KCMEPUMEHTY, Tak 1 BO BPEMS MOMCKa
11 yCTPAHEHUS HEMCNPABHOCTEN.

AsTOoMaTuyeckoe oOHapyxeHue ownobok (Ti2-E/A)

Pexnm NPOBEPKN NO3BONAET C MCNONb30BAHNEM NMNAHLLE-

Ta unu MK nerko ybeantbes B pabotocnocobHOCTI BCEX o
KOMMOHEHTOB MIKPOCKONA, HEOOXOANMBIX [1/15l BbIOpaH-
HOro metoaa HaﬁJ‘IIOJZLeHI/IFI. ﬂ,aHHaﬂ d)yHKLLI/IFI no3songeTr 0

3KOHOMMTb BPEMS! 11 yCUnus, 06bIYHO 3aTpaynBaemble Ha

yCTpaHeHue Henonaaok B TOM Ciyyae, eciv Tpebyemblit

MeToA HaboaeHNs He obecneyrBaeTcs. 3Ta GyHKLMO-

HaJlbHasi BO3BMOXHOCTb 0COOEHHO NoneaHa npu pabote

Ha MUKPOCKONE HECKOMbKNX NM0b30BaTeNen, Kax bl

113 KOTOPbIX MOXET HEOXMAAHHO BHECTI N3MEHEHNS B

HaCcTPONKM MUKpockona. MOXHO Takxe 3apaHee 3anpo-

rpaMM1poBaTh 0BbI4HbIE MPOLIEAYPbI TPOBEPOK. 0
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Ana Hanny4wero B3aMMoaencTBua ¢ noab3oBarenem Ti2 Obll NOAHOCTLIO MEPENPOEKTUPOBAH,
Ha4yMHas oT 0OLLEero ansanHa WwraTmBa 1 3akaH4mBas Nnogb60pOM M PACNOSIOXKEHNEM KaX A0

KHOMKM 1 Kaxa0oro nepekoyarens. OpraHamum ynpaBieHUs HECOXHO N0b30BaTbCHA 4aXE B
TEMHOTE, B KOTOPOM NPOBOANTCS OONbLLINHCTBO 3KCAEPUMEHTOB MO NOAYYEHWIO N306paxeHun. Ti2
OCHAaLLLEH MHTYUTUBHO MOHATHLIM NO/Ib30BATENLCKNM MHTEPPENCOM: TEMEPL NCCNeaoBaTeN MOryT
COCPeaoToUUTLCA HA MOJTYYEHUN AaHHbIX, @ HE Ha YyNPaBAEeHUN MUKPOCKOMOM.

TwaTtenbHo pa3paboTaHHas cxema ynpaBneHus mukpockonom (Ti2-E / A)

PasmeLllieHme KHOMOK 1 NepekioyaTenelt onpeaensieTcs TnoM OCBELLEHUS, K KOTOPOMY OHM OTHOCATCS. KHOMKM, MCNONb3yeMble Npy A1ackonn4eckom HabnioaeHnm,
pa3MelLeHbl CieBa, a ncnonbayemble npu HabnioaeHn No METOAY anudayopecLeHumMy — cnpasa. KHonku 06LLero KOHTPOAS pa3MelLeHbl Ha nepeaHei naHenu. Takas
KOMMOHOBKA MO3BOASET IErKO 3aMOMHUTH PA3MELLEHNE OPraHOB YNIPaBIEHNS, 4TO 0COOEHHO BaxXHO npu paboTe B TEMHOM NOMELLEHUY.

DIC
=}

N

I

Knonku suackonnyeckoro Haﬁmon,euvm

o YenHouHbl nepekntovartens (Ti2-E)

B KOHCTPYKUMM MUKPOCKOMNA NPEAYCMOTPEHbI YENHOUHbIE NepekaoyaTent ans
ynpaBAeHus TakvMu yCTPOMCTBAMM, Kak Typesb GAyopeCLEHTHbIX CBETOPUILTPOB
11 peBONbBEP 00bEKTUBOB. 115 peanusaLny UHTYUTUBHOIO yNpaBnexus Takue ne-
PEKIoYaTENN UMUTUPYIOT BPALLEHIE YKa3aHHbIX yCTPONCTB BPYYHYIO. HeNHOUHbIE
nepeknyaTenu MoryT ObiTb OCHALLEHbI AONOAHUTENBHBIMI QYHKLMSAMM NS TOTO,
4106 OAVH NEpeKioyaTesb MOr yNpaBAsTb HECKONbKVIMW B3aUMOCBA3aHHbIMY
ycTpoiicTeamu. Hanpumep, YenHOYHbIA NEPeKToyaTeNt Typenn GayopecLeHTHbIX
CBETODUILTPOB HE TONBKO BPALLAET TYPENb, HO M OTKPLIBAET M 3aKPbIBAET 3aTBOP
bnyopecLEeHTHOr0 0CBETITENS, KOTAA N0Nb30BaTENb HAXMMAET NepekioyaTeb.
MOo3XHO Takxe 3anporpaMMnpoOBaTh laHHbIE NepekioyaTen Ha paboTy ¢ KONecoM
6apbepHbIX GUALTPOB Y BHELIHUM (a30KOHTPACTHBIM B0KOM.

KHonku o6Luero KoHTpons

KHonku ans anudnyopecueHummn

Q Mporpammupyemas GpyHkuMoHanbHas kHonka (Ti2-E/A)

Yno6HO pacnonoxeHHble GyHKLMOHaNbHbIE KHOMKW NO3BOASIOT BbINONHATL
VHAVBUAYATbHYIO HACTPOVIKY NONb30BATENLCKOrO MHTEpdelica. Monb3oBaTeny
MOryT BbibupaTh 13 6onee yem 100 dyHKLMNA, B TOM Yucne GyHKLMIA ynpaBneHns
MOTOPU30BAHHbLIMI YCTPONCTBAMM, HANPUMEP 3aTBOPAM, U 1aXe BbIXOAHbI-

MV CUrHanamy 4is BHELWHUX YCTPOCTB NOCPEACTBOM NOPTa BBOAA/BbIBOAA
curHanos cpabaTtbiBaHUs. ITUM KHOMKaM Takke MOryT ObiTb HagHayeHbl QyHKLNN
pexunmoB, 06ecneyunBatoLLme MrHOBEHHOE M3MEeHeHWe METOA0B HaboAeHNS

C COXPaHEeHNeM HaCTPOEK KaXA0ro MOTOPU30BAHHOTO YCTPONCTBA.

e PykosiTka ¢pokycupoBku (Ti2-E)

Paaom ¢ pykosTkami GOoKyCMpPOBKYU NPeLyCMOTPEHbI KHOMKa YCKOPEHUS GOoKyCH-
POBKM 11 KHOMKa Ncnonb30Banus PFS. 9Ty aBe KHOMKM MOXHO N1Erko pasnunyuTh
Ha OLLYyMb, NOCKOMBKY OHN MMEIOT padHyio GopMy. CKopocTb GOKYCUPOBKM pery-
JMPYETCS aBTOMATUYECKM B COOTBETCTBUM C MCNONb3YEMbIM 0ObEKTUBOM, YTO MO-
3BONSET U36eXaTh 3aTPyAHEHNI B paboTe 3a CYeT NOALepXaHis ONTUManbHOM
CKOPOCTY GOKYCUPOBKMU.

WHTYMTUBHO NOHATHOE ynpaB/ieHue ¢ UCMONb30BaHMEM A)XOUCTUKA M nnaHweTa (Ti2-E)

[KOCTUK Ti2 KOHTPOAMPYET He TONBKO NepeMeLLEHNE CTOANKA,

HO M 6ONBLUMHCTBO MOTOPU30BAHHBIX GYHKLMIA AaHHOTO MUKPOCKO- Mporpammypyensie
na, B TOM 4MCAe UCnonb3osaHue PFS. BO3MOXHO 0ToBpaxeHue ko- yHkuOn.
opauHar XYZ v cTatyca KOMNOHEHTOB M KPOCKONa, 3TO N03BONAET Kronka uc-
- nonbL30Ba-
nonb30BaTenio aGGEKTUBHO OCYLLECTBASTb AMCTAHLMOHHOE yrpas e PerynaTop ckopocTi

NIeHIE MUKPOCKONOM. MOTOPU30BaHHbIe GyHKLMK Ti2 MOXHO Takxe
KOHTPONMPOBATH C MAaHLLIEeTa, NOAKMI0YEHHOr0 No 6ECNPOBOAHOI
7I0KaNbHOM CETU K MUKPOCKONY, YTO 06eCneynBaeT yHUBEPCabHbIA
rpapuyeckuit HTEpGENC ANg ynpasneHns MUKPOCKOMNOM.

[IBUXEHMS Mo ocn Z

o« PykosiTka
HoKycupoBKN

Perynstop
ckopocTi
NBUXEHVS
no ocam XY



Ba3oBblii KOMMIEKT
MpenycmatpraaeT 6eckoHeyHoe
pacLIMpeHne nyTem NOAKI0YEHNs
LONOAHUTENBHBIX YCTPOICTB, TakMX,
Kak BTOpast Typenb GnyopecUeHTHbIX
bWNBTPOB, MOTOPK30BAHHOE KONECO
6apbepHbIX GUALTPOB, 3aAHNI NOPT
1 Ti-LAPP-mogynu.

Typenb anudnyopecLeHTHbIX
ceeTopunbLTPOB

[locTynHa uHTennekTyanbHas MOAENb C Py4YHbIM ynpas-
JIeHneM 1 BbICOKOCKOPOCTHad MOTOpM30BaHHad Mmoaesb
C MOTOPN30BAHHbIM 3aTBOPOM.

RACILIVPIEMOCHBICUCTEMDbI

MoTtopusoBaHHOe Koneco 6apbepr|x
¢unbTpOB

06ecneynBaeT BbICOKOCKOPOCTHOE NepekioyeHne Guib-
TPOB (BpEMS MEX/1Y NEPEKIOYEHNEM COCEHUX NO3ULLUIA

- 50 Mc), COBMECTIMO C 60MbLIMM NoNeM 3peHus. Bo Bpemst
MOHTaxa KOMNeKTa Takxe MOXET OblTb YyCTAHOBNEHO NOA
TYpenbio GNyopecLEeHTHbIX GUAbTPOB.

MoTOpM30BaHHbBIA CTONUK

MeTozbl ynpaBnerus onTuMU3MpoBaHxsl 15 ObICTPON
paboTbl. JOCTYNeH CTONMK CO BCTPOEHHbIM 3HKOAEPOM U
Nbe30CTONMK C NPUBOAOM MO 0CK Z. MarHUTHbIE aepxatenu
06pasuoB obecneynBatoT 6e30nacHyio akcnayataumio.

PeBonbBep

Jl0CTYNHbEI MOAENM C PYYHbIM YNPABAEHNEM, MHTENNEKTY-
anbHble M MOTOPK30BaHHLIE PeBONbBEPHI, PFS-cneunduye-
CKME PeBOJbBEPHI, BK/I04AA MOLEM C KONbLIOM aBTO-
MaTN4eCKOl KOPPEKLL N MOAENN ANA MHOTODOTOHHON
MUKPOCKONUU. KOHCTPYKLNS 3TVX PEBONBBEPOB NPEAOT-
BPALLAET BHYTPEHHNE YTEYKN UMMEDPCUOHHBIX XNAKOCTEN 1
cpen 06pasLos.

Koutponnep ans Ti2-E

Mo3sonseT Ti2-E cBA3bIBATLCS C BHEWHUMMW YCTPOACTBAMM
1 06ecneymBaeT BbICOKOCKOPOCTHOI 3axBaT n3obpaxe-
Hus. MopTel BBOAA/BEIBOLA MOTYT ObiTh 406aBAEHbI NYTEM
NOAK/I0YEeHNA paCLINPUTENLHOro MoaYNA.



Typenb KOHAEHCOpa

JOCTYNHBI TPY TUNA: C PYYHBIM, UHTEANEKTYabHBIM UK MO-
TOPWM30BAHHbLIM yNPaBAeHUEM. ﬂOCJ‘Ie,ELHVIVI aBTomMaTnyecku
nepeknyaeTcs Mexay ceMbto nosnunaMu aAnd agantauun
K pa3iiM4yHbiM pexumam Budyanunsauunm.

CTONVK C PYYHbIM YNIPaBNEHNEM

Bonbluas BennynHa xoaa no3BonaeT Habniogats 3a Boeil
N0Waabio MHOTONYHOYHOrO NnaHweTa. MoXHO OrpaHninTL
BENNYMHY X0aa B Liensx o6ecneyerus 6e3onacHoii akcnnya-
Tauuu. LocTynHbl pasnnyHbe Aepxatenn 06pasyos.

OnudnyopecueHTHbIli CBETOANOHDI
UCTOYHUK CBETa

CT1abuNbHbI BbICOKOVHTEHCWBHBIA MCTOYHUK CBETA,
obecneynBaoLLnil AINTENBHOE OCBELLEHME, He Tpebyiollee
o6cnyxuBaHus. Takxe LOCTYNEH PTYTHbI ONTOBONOKOH-
Hblit ocBeTuTEND Intensilight.

Ba3oBblii KOMMIEKT
MpenycmatpraaeT 6eCkoHeYHoe
pacLIMpeHne NyTem NOAKIIOYEHNS
DONOAHUTENBHBIX YCTPOICTB, TaKMX,
Kak BTOpast Typenb GnyopecUeHTHbIX
bWNbTPOB, MOTOPK30BAHHOE KONECO
6apbepHbIX GUALTPOB, 3aAHNI NOPT
1 Ti-LAPP-mogynu.

Cnaipepbl noneeoi guadparmbol

[0CTYNHbI C 1BYMS PA3AMYHBIMU NPSMOYTONbHBIMIA TOYEY-
HBIMU OTBEPCTUSMM 11 C OAHIAM KPYTbIM. [1pAMOYrofibHbIE
npenoTepallalT Bo36yxaeHne BHe 06nacT 06paboTku
11300paxeHuii 1 HenpepHamepeHHoe GoToobecLBeynBa-
HWe 06pasLoB. Takxe MOryT GbiTb yaaneHsl 419 Bu3yannsa-
LN CBEPXLUMPOKOrO NONS 3PEHNS.

HacTtonbHblii uHKyGaTop

Cepus STX noaaepxusaeT To4Hyto Temnepatypy 37,0 °C

1 BNaXHOCTb Bonee 95%, a Takxe KOHTPONNPYET YpOBEHb
C02 pns 06ecneyeHns KynbTUBMPOBAHUA KNETOK B TEYEHME
6onee 1 Hepenu.

Marotosutens: Narishige Co., Ltd.

KoHdokanbHbie MUKPOCKOMbI

KoHdokanbHas cuctema Al+ BbICOKOrO paspeLueHus 1
cBepxbbiCcTpas cucTema ATR+ BbICOKOr0 pa3peLueHus i
nepcoHanbHas koHhokanbHas cuctema C2+. Takxe focTyn-
Hbl MHOTOQOTOHHbIE BEPCUM ANS KOHDOKaNbHO cepun Al.

MacnsiHo-ruapasnuyeckuii
MUKPOMaHUNyNATop

MTK-1-N-4 06ecneynBaeT NnpoCTyio IOCTUPOBKY NUMNETKN 1
NNaBHOCTb ABVXEHUS C MOMOLLbIO YETIPEXOCEBOr0 r1apas-
JIMYECKOr0 AXONCTHKA.

Marotosutens: Narishige Co., Ltd.

Mukpockonbl Co CBepxpa3peLlueHuem

N-SIM, koTopbIit noay4aeT U306paxeHNs X1BbIX KNETOK C
NBOVHBIM Pa3peLLEHeM N0 CPABHEHMIO C OObIYHBIMI ONTH-
Yecknmu Mukpockonamu, n N-STORM, koTopblit cnocobeH
nony4uTb N300PaXEHUA C Pa3peLLeHem, Ha NOPSLOK Npe-
BbILUAIOLLMM pa3pelueHie 0BbI4HbIX ONTUYECKUX MUKPOCKO-
noB, N9 HA0MOAEHNS Ha MONEKYNAPHOM YPOBHE.



NIS
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EOVHag nporpaMmHagd miaardopma KoOMIa=
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VIPaBAEHNE NOAYHEHNEM M30OPAXKEHNIA
UASS AR USIIAISARAAA
' 019.0a30BbIX A9 COBEPLLIEHCTBOBAHHbIX
RARABAADNI RS AR IS
CUCTEM BU3YaNM3aLINFaTakKe1aenMOLLL=
HblE UIHCTPYMEHTbBI-aHaM3a M noTpsacatoLline
BO3MOXHOCTM 0TOOPpaXeHUARNIS=Elements
MOXERUMETHE HE CJIOXHYIOMOONPUKALINIO 1 IIA
[IDOCTOLO MCIOJb30BaHUA MO KIOY INIMO=
-—— b—‘-f———-————- Ay
XETObITE MOANDULIMPOBAHA 415 [NOJHOCTHIO
HaCTPOEHHOW CUCTEMbI.CIIOXHBIX'3KCIIEDR W=
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MEHTOBNTAKWX'KaKYCIIOBHO CKOHCTPYMPO=

| BEINAIAD ISZASASAAZIUCA, ) A
BaHHblE paboume npoLecchitNIS=Elements
TAKXE [PENNIALAERIPDOCTHIE B CIOJ530Ba=

SUASISAT

HIW TPAQUHECKIE CPENCTBA IDOLPAMMUYIS

poBaHunsa: JOBS 1 lllumination SEquence oas
4-—————-—-——‘—‘-—¢—~4—4-——————-———,—-————‘—-‘—-q ——————
peuleHd HeopavHapHbix 3aaad-l1porpaMms
Hoe obecnedeHne NIS=Elements cnoCcOOHO
VIPABAATH HETONBKO annapaTtHbIMW . CPE -
— —— . u--—*-o-—--—-,—-—-—-—-‘-—-—wv e e e - -
crBaMu NiKONTHO U CTPOMCIBaM OrDOMHO=
e e e
[OMHOXECTBA CTOPOHHUX NPOU3BOOUTENEN
s P D annem,_sus e ad i
NN TOLOUTOOBI0OECHEYNTE BblICOY AL
e T
YDOBEHB NPUCIIOCOOIEHNS CUCTEMBLKSTDEOO=

BAHWAM 3aKa34H1KA:

KOHTPOJIb)YCTPOUCTEA

MuoromepHas Bu3yanusaums

Hactporiku onTuyeckoi kondurypauuu (0C)

XpaHAT B CBOEI NaMATH NONb30BATENbCKUE

pexumbl Habnoaerns. OHn 06beauHeHbl 8 ND

Acquisition GUI Anst HeCNOXHOrO NNaHNPOBaHWS NCCNEA0BAHNIA, COYETAIOLLMX MHOrOKa-
HabHOE MHOrOCTYNEHYaTOe NO3ULMOHMPOBAHNE, Z-CTIK 1 CbeMKY C BDEMEHHbIM paspe-
LWeHVeM, a Takxe Bu3yannaaumio. MOXHO C NerkocTbio 00beAuHNTb 1 Apyrue GyHKLuY,
Takme kak GoToCTUMYAALMIO N HOTO0BECLIBEYMBAHNE.

BbICOKOCKOPOCTHOI KOHTPOJIb

annapaTHbIX CPeaAcTB

B npouecce pa6oTsi Ti2 npeaycMOTPEHbI

YHUKaNbHbIE BO3MOXHOCTI yAaNeHs 06paTHbIX

annapaTHblX BbI30BOB BO BpEMS NpoLiedyp c6opa AaHHbIX, YTO NO3BONSET MakCUMU3NPO-
BaTb CKOPOCTb 00paboTki n306paxeHnit. Mogyns lllumination Sequence o6ecneynBaet
npocToi rpadmyecknit IHTEPdENiC Ans GbICTPOro NPOEKTUPOBaHNS W BepUdUKaLMm
CIIOXHBIX 3KCNEPUMEHTOB N0 NONYYEHMIO N300 PaXEHMIA.

Ipaduyeckoe nporpammmupoBaHue

ANg peweHus nosib30BaTe/IbCKUX

3apav

Korpaa TpebyeTcs nony4uTb CIOXHOE 1K

YHUKaNnbHOE n3o6paxeHne, uHctpymeHT JOBS 0BecneunsaeT HECIOXHbIA rpaduyeckuit
VHTEPdENiC, B KOTOPOM N0/b30BaTENbCKME Pab0UMe NPOLLECCH CO3AAITCS CNOCOOOM
NPOCTOro NepeTacknBaHms.

KoHTponb cTopoHHel npoayKuum

NIS-Elements MOXET HanpsMyio KOHTPOAMPOBATb OrPOM-

HOE KOJIMYECTBO YCTPOICTB Pa3NNYHbIX NPON3BOAUTENEN,

BK/I04ast BbICOKOYYBCTBUTEbHbIE KAMEPbI, NbE30YCTPOICTBA, UCTOYHNKM CBETA, Koneca
nyctpoitctaa National Instruments DAQ. Takasi rn6kocTh B ynpasnexun 060pyfoBaHuem
N03BOASET yCTaHABAMBATb NONb30BATENLCKIE KOHDUIYPaLMM C Y4ETOM UHANBUAYAbHBIX
noTpeBbHOCTE B 061aCTN UCCNEA0BAHWIA.



MHoromepHoe oToGpaxeHue

MHoromepHble n3o6paxerus coyeTatoT B cebe

MHOTOKaHanbHOCTb, 3aMEAEHHYIO CbeMKY,

KapTy Cpe3oB no ocu Z, a Takxe popmuposa-

HUe 1300paxeHuii ¢ pasHblix To4ek No ocam X 1'Y. Bce 970 nloc clumeka 1n3o6paxeHinii
VIHTYUTUBHO NOHATHO 0TOBPaXaloTcs B €NHOM OKHE. MOLLHbIE CpeACTBa 06beMHO
BM3yanuaauu 06ecneynBaioT HeNPeB3onaeHHOE Ka4ecTBO 300paXeHUs U HTEPAKTUB-
HOCTb, B TO Bpems kak GyHkuys Movie-Maker no3sonsiet nonb3oBatensm nerko co3aasatb
noTpsicaioLLme GuabMel.

0O6paboTka n3obpaxeHuit

ﬂ,OCTyI‘IHb\ LONONHUTENIbHbIE d)l/l}'lepr NOoBbI-

WeHWA pe3KoCTH, CrnaxunsaHng M306pa>KEHVIﬂ,

MNOHMXEHNS LyMma, a TaKXe KOppekLuns 3aTeHe-

HIS B PEXIME PeanbHoro BpEMeHN 1 n306paxerns yepeaHeH s NS CHUXEHS YPOBHS
wyma. NIS-Elements Takxe npeanaraeT MHCTPYMEHTbI PaCLUMPEHUS N300 paxXeHNs 1
pa3nuyHbIe BapnaHTbl NPOeLMpoBanns n3obpaxexus, Takne, kak pacluupeHHas rybusa
¢dokyca (EDF).

YcTpaHeHue nckaxeHui

ABTOMATNYECKNIA M PYYHOI PEXUMBI, HAAEX-

Hble anropuUTMbl NS MIBMEPEHNS 1 MOHUXEHNS

YPOBHSI LUyMa 1 NOBbILIEHME KOPPeKLnK che-

puyeckoit abeppaLiiv NoOMOraioT akTyanu3nupoBaTe TEOPETUYECKUE PELIEHUS AaXe ANs
KOH®OKaNbHbIX 1306paxeHni. JocTynHbl 06a BapuaxTa: Ans 2D v ans 3D.

AHann3n300pa>KeHni

ABTOMaTU4YECKOE U3MEPEHUE

CoyeTaHne MOLLHbIX MIHCTPYMEHTOB CErMeH-

Taumn, Mopdoornieckmx GyHKLNIA, knaccu-

dunkaTopoB, a Takxe 6oratbiil BbI6OP CpeacTs

M3MEPEHNI LaHHbIX 115 ABYX N3MEPEHNIA, TDEX M3MEPEHNIA 1 N3MEPEHNIA C 334 PXKOII N0
BPEMEHM N03BOASIOT N0Ab30BaTENIM 6€3 TpyAa N3BNEYb KONNYECTBEHHYIO MHGOPMALMIO
113 CBOMX [JaHHbIX. Takke 0CTYMHbl MHTEPAKTUBHbIE U3MEPEHMUS U N3MEPEHNS B PYYHOM
pexunme.

W3mepeHnne B peanbHOM BpeMeHU

MSMepeHMH BPEMEHN MOXHO N NPOBOAUTL B

pexume peanbHOro BDEMEHMW, V1 BU3yanian-

poBaTb BO BpEMSA NOYy4EHNS M306pa>Keva.

PesynbTaThl aHan13a B peanbHOM BpEMEHN MOTYT BbiTb 0COBEHHO NONE3HbI NPY ONTUMIA-
3aumn d)apMaKOJ'IOI’VI‘{eCKMX OKCNEePMMEHTOB 1K npun paﬂmomeTpmweCKoﬁ BM3yanusaunn
(FRET un FRAP).

OTcnexuBaHue AByX-

M TPeXMepHbIX 00bEKTOB

NIS-Elements npeaocTaBnsieT MOWHbIE MHCTPY-

MEHTbI 414 M}leHTV]d}MKaLLMVI M OTCNexuBaHna

1 NNOCKKX, M 06beMHbIX 06bEKTOB. MOXHO M3MepUTL CKOPOCTb, YCKOPEHNE, PACCTOSHINE
nHanpasnieHue. P63H006983Me WHHOBALMOHHbIX BAPMAHTOB omépaervm AOCTYNHO Anga
nepeaayun JaHHbIX U OTCNEXNBaHNA PE3ynbTaToB aHaim3a.

WupmeupyanbHble

nosib30BaTeNbCKMe npoueaypsbl

Mopynb General Analysis (GA) npegocTasnset

NPOCTON METOZ CO3AaHMS NONb30BATENbCKIX

npoLeayp, coyeTalowmx 06paboTky n306paxeHuii u n3amepeHns. NMpoLenypsl, CO3AaHHbIE
B GA, MOXHO COXPaHNTb 1 BbI3BATb K NCNONHEHMIO Aaxe yepe3 JOBS, 4T06bl 00beaNHUTL
11X C BBIMOMHSIOLMMUCS YCNOBHO CKOHCTPYMPOBAHHBIMI pPaBO4MMM NpOLLECCaMu, KOTOPbIE
B PEXMME PEasbHOr0 BPEMEHM ONMPAIOTCS Ha Pe3ybTaThl aHann3a MHTErpupoBaHHOK
npoueaypsl GA.
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TI-BDTVD-SLRTV
Ty6a ans F-kpoHT, agant.

BokoBoW nopTt

TI-BDTV2 ((O DS-F F-kpoHuwr.

FkpoHuT anantep DS cepun

apantep @
C-0.55xDS.
NnH3BI0.55%

F-KpoHwT. anantep 2.5x A
DS cepuu

F-CAD-SLR
F-kpoHwT. agantep

F-kpoHwT.Kamepa

TI2-P-CCA
C-kpoHT.
a11anTep C LEHTP. UHCTP.

C-DA C-KpoHWT
agantep 0.45¢
DS-Qi2
DS-Ri2

C-kpoun
TV nnH3sl VM2, 5x

C-xponuT
ananep

C-xponur. kawepa

nH3e VM 2.5X SIM

C-DAC-KpoHUT.
TI2-P-FWB-E agantep
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dnyopecueHTHbIe OCBETUTENN
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TI-LA-EXS
paspenurens
C-HGFIHG
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Ob6BbLEeKTMBbI

E Moaens Wmmepcus NA W.D. (Mmm) T:::t::a Konbuo Mpyxuna AnK Kl:;;g:“ Yo Q"VOS_:;_ —'.'";ﬁ‘—er“ UK PFS
4x 0,13 17,20 — o) o)
10x 0,30 16,00 0,17 [e) [e} [e] 7
20x 0,50 2,10 0,17 [} [e} [e]
macno 0,51-0,35
20xAMI Boda 0,75 0,51-0,34 0-0,17 v v (0] (@) (0]
rnUepuH 0,49-0,33
40x 075 0,66 0,17 v/ o e} e} v
40x macno macno 1,30 0,24 0,17 sw/cTon o EXT PH3-40x O O v
60x 0,85 0,40-0,31 0,11-0,23 v/ v [} e} e}
%2 e, Egzi';gcr;gﬂfo“” wacno | 050-125 | 0,22 0,17 v o EXT PH3-60x o o
S 100x macno Macno 1,30 0,16 0,17 Jw/cTon (o) o) [0) v
;‘;gfp*;ﬁ;‘;;;"“"w' wacto | 050-130 | 0,16 017 v o o o
DL 4x 0,13 16,40 1,2 PHL [} o
DLL 10x 0,30 16,00 0,17 PH1 [e} o} v/
DL 10x 0,30 15,20 1,2 PH1 [} o v/
DLL 20x 0,50 2,10 0,17 PH1 [e} o} v/
DLL 40x 075 0,66 0,17 v/ PH2 [} o v/
DLL 100x macno macno 1,30 0,16 0,17 Jw/cTon PH3 (o} (o) v
ADH 100x macno macno 1,30 0,16 0,17 Jw/cTon PH3 (o} [e) v
ELWD 20xC 0,45 8,2-6,9 0-2,0 v/ o} [e} [e} v/
ELWD 40xC 0,60 3,6-2,8 0-2,0 v/ o [e} [e} v/
s ELWD 60xC 0,70 2,6-1,8 0,1-1,3 v/ o} [e} [e}
i ELWD ADM 20xC 0,45 8,2-6,9 0-2,0 v/ PH1 [} o v/
5| OIS Plan Pl | ADM40xC 060 | 3628 02,0 v PH2 o o v
« ELWD ADL 60xC 0,70 2,6-1,8 0,1-1,3 v PH2 [e) o
ELWD NAMC 20xC 0,45 8,2-6,9 0-2,0 v/ o) o)
ELWD NAMC 40xC 0,60 3,6-2,8 0-2,0 v/ o [e)
4x 0,20 15,50 = 0340 o v
_ 10x 0,50 1,20 0,17 v o O340 O v
2 20x 0,75 1,00 017 v o 0340 o v
g | CFISuperFluor 40, 0,90 0,30 0,11-0,23 v v o 0340 o
3 40x Ol wacno 130 0,22 0.17 Al o EXTPH3-40x | O340 o v
;ﬁg’&)spir;%ﬁ‘;p“”“” wacto | 0513 | 020 017 v 0340 o
A2x 0,10 8,50 — [ ) o) o
Ndx 0,20 20,00 — [ ) o) o v
A10x 0,45 4,00 0,17 v/ [e} [) [e} e} v
macno
10xC rauuepuH BoAa 0,5 5,50 0-0,17 v [ ) (o] (@]
rnmuepuH
A20x 0,75 1,00 0,17 v/ [e) [) [e] o) 7
VC 20x 075 1,00 0,17 v o) [ ) o) v
A40x 0,95 0,25-0,17 0,11-0,23 v/ v/ o} [) [e} (o] v/
= AB0x 0,95 0,20-0,11 0,11-0,23 v/ v/ o o [e} e}
g A60xMacno Macno 1,40 0,13 0,17 v [¢} EXT PH3-60x [ [e} e} v/
<§ CFIPlanApo  [VCB0xAWI Bona 1,20 0,31-0,28 0,15-0,18 v/ v/ [} EXT PH3-60x [e] [e} v/
s IR 60XWI oA 1,27 0,18-0,16 0,15-0,19 v/ v [¢} EXT PH3-60x 0 o} e} v/
- AM00x macno Macno 1,45 0,13 0,17 v/ [e} EXT PH3-100x 0 e} e} v/
VC 100x macno Mmacno 1,40 0,13 0,17 v O EXT PH3-100x [ ) O v
HPVC 100x macno Macno 1,40 0,13 0,17 v/ [e} EXT PH3-100x [ e} v/
A DM 20x 0,75 1,00 0,17 v/ PH2 0 o} e} v/
ADM 40x 0,95 0,25-0,17 0,11-0,23 v/ v/ PH2 0 o e} v/
ADM 60x 0,95 0,20-0,11 0,11-0,23 v/ v/ PH2 0 o} e}
A DM 60x Macno macno 1,40 0,13 0,17 v PH3 [ ] (o} O v
ADM 100x macno macno 1,45 0,13 0,17 v PH3 [ ] (o} O v
SRR 60XWI* oA 1,27 0,18-0,16 0,15-0,19 v [e} EXT PH3-60x 0 o o v/
LWD 20xWI1S oA 095 0,95 0,11-0,23 v/ [e} o o v
40xW11S oA 1,25 0,20-0,16 0,15-0,19 v v o EXT PH3-40x o o v/
LWD 40xW11S oA 1,15 0,60 0,15-0,19 v/ v/ [¢} EXT PH3-40x [¢} [e} v/
= 60xMacnolS Macno 1,40 0,14 0,17 v/ [e} EXT PH3-60x e} e} v/
z 0,13-0,19(23°C)
§ CFlApo TIRF 60x macno macno 1,49 0,12 0.15-0.21 (37°C) 7 o EXT PH4-60x [ ) O v
< TIRF 100xMacno macno 149 012 8323%@@8 v o |extea-00x| @ o v
HP TIRF 100x Macno * Macno 1,49 0,12 g;igggggg v [} EXT PH4-100x [ [o} v
SRTIRF 100x macno * macno 1,49 0,12 8112812%((%8 v (e} EXT PH4-100x [ ] O v

O pexoMeHAYeTCS AN HanNy4LWMX Pe3ynbTaTos

Onoaxoont

@ 503MOXHO C BMONMbIM CBETOM, KOTOpr\?\ nMeet GOHinJle OJVHY BONHbI,

4eM CBeT BO30YXAeHMS, Mcnonb3ayemlit ins DAPI

EXT: BHewHue Moaynn $pa3oBoro KoHTpacTa

340: BbICOKNI K03 OUUMEHT NPONYCKaHWS C yNbTPapuOoNeToBbIM
[I1ana3oHoM AnHbI BOAH A0 340 HM

* AOCTYNHbI 06beKTIBLI ANS1 aBTOM. Koppekumn.
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Cneundukauymm

ECLIPSE Ti2-E/Ti2-E/B*1 ECLIPSE Ti2-A |ECLIPSE Ti2-u

OnTnyeckas cucrema CFI60

Mone 3penna*2 22.¢ C-mountapantep, 25 ¢ F-mount agantep
Pyuynoe nepeknioyerve 1.0x / 1.5x (cmeHHas o 1.5x 40 2.0x)

TpomexyToyHOE NepekioyeHIe yBennyeHus
Onpepaenenue cTatyca [ —

Jlunza beprpana Py4HOW BBO//BbIBO/ M PY4HARA HOKYCUPOBKA, ONPeAeNeHne COCTOAHIS [ —
4 MOTOPM30BaHHbIE NO3NLLAN 4 pyyHble no3nuum

\WraTvs MopT Bbis0na okynsipl 100%, nesbiit nopT_100%, npaseblit nopt 100%, | okynsipsl 100%, nesbiit nopt 100%, npasbiii nopt 100%, (£0 N1H3bI

okynspbl 20%/cnesa 80% (Ti2-E/B: chusy 100%) 20%/cnesa 80% nnv okynapsl 20%/cnpasa 80%)

MoxHo 106aBAATb NOPTE C NOMOLLbI0 38 AHEr0 610Ka nopTa 1/uav Bel6opa 0cHoBanus Ty6yca*3

YCTpoiicTBO GOKYCUPOBKN

MexaH13npoBaHHblii NpuBoA, rpy6as /To4Has
dokycuposka nepeknoyenns, xoa 10 Mm,
MUHMManbHbIA npoxoa: 0,01 mkm, 0,02 Mkm (C
[aT4MKOM KOHTPONAA)

PyyHoit, rpy6oit /To4HO GoKycupoBku, xoa 10 MM

Moabem nmeeTca*4
BUHOKYNSIPHBIiA TYBYC BUHOKynsipHblit S-Ty6yc TC-T-TS (none 3perus 22), dproHomuyeckuii ER 1y6yc TC-T-ER (none 3perus 22)
MoTopn30BaHHbIi 6a30BbIi OKynsip Ans BHewHero PH MopT kamepsl (none 3pexns 16), MOTOPU30BaHHbIN o

Tybyc (TI2-T-BP-E) PH-A1CK ¢ 4 MOTOPU30BaHHbLIMM NO3NLUSMN

OcHoBaHue Ty6bl okynsipa (TI2-T-BA)

BcnomoratenbHas kamepa (none 3apenus 22), onpeaenexne CoCTosHUS [ —

OcHoBaHue Ty6bl okynsipa ¢ noptom (TI2-T-BC)

MopT kamepsl (none 3pexus 16) - [I‘IopT kamepbl (none 3peHus 16)

Kononna npoxoasuiero ceeta (TI2-D-PD)

KoHpeHcop, BepTukanbHbii Xo4: 66 MM, 06paTHbIi HakNOH 40 25 rpaaycoB, C NoNeBoi Anadparmoii U MexaHu3Mom
pedoKyc1poBKY Ha 2 GunbTpa (ONUMa NO3ULMK Ha 4 GUALTPa Takxe LOCTYNHA CO Cnaitaepom Guastpa Ans

VpeanbHblit Gokyc 610k C MOTOPU30BAHHBEIM PEBONBBEPOM
215 MP (TI2-N-NDM-P)

Mpoxoasimii ceet npoxoasiuero cseta (TI12-D-SF))
CseToamonHas namna ans ocseluerus (T12-D-LHLED) BbICOKOMOLLHbIA CBETOANOA
Bnok ang namnsl (D-LH/LC) 100 Bt, ranorexosas namna
MoTopuaosarHas Typenb koHaexcopa (TI2-C-TC-E) Zvr;/ng}gfcvas)%amge’\?:&%u?l;&ggihg:n;:';ébfsaMM ). -
WHTenekTyansHas Typenb konaeHcopa (TI2-C-TC-1) éE\)IVHSb,:‘XAﬂGéMﬂuMWHgL?KSO7$g:26?;9’“’“ x3). onpeaenerue craryca, LWD/ELWD/ ‘ -
Konpexcop Typenb konaexcopa (TC-C-TC) 7 pyuHbix n03uunii (@37mm x4, @39mm x3), LWD/ELWD/CLWD/NAMC nuH3bl KOHAEHCOPa
ELWD-S anck konaeHcopa (TE-C) 4 pyyHble no3nuuu, ¢ nmndamu ELWD konaexcopa (NA0.3/0D65)
HNA cnaiinep konaencopa (T12-C-SCH) 2 pyyHble noanuny (@37mm x1, @39mm x1), HNA nnH3bl/HNA nMMepCHOHHbIA 1MH3bI
JHabl KOHIEHGCOpA LWD (W.D.=30mm, NA=0.52), ELWD (W.D.=75mm, NA=0.3), CLWD (W.D.=13mm, NA=0.72), HNA (W.D.=5mm, NA=0.85),
HNA (W.D.=1.9mm, NA=1.3), NAMC (W.D.=44mm, NA=0.4)
MoTopaoeasHbii cTonuk (T12-S-SE-E, TI2-S-SS-E) Xoano ocwﬁX: +57 MM, x04,n0 0cy Y: £36,5 MM, MaKc. CKOPOCTb: 0K0N0 25 MM/C, _
MarHUTHbI Aepxatens npo6
Cronuk Cronvk (TC-S-SR, TC-S-SRF) Xoano Qcm X i57uMM,XO,D,HC30(}MY$i36.5 MM, PEryamMpyemsiit Xo4 (3 ypoBHS) C peryanpyembim WTndTom, onuum
LNVHHOW/CPeaHei1/KOPOTKON PYKOATKM
Ckonbaawuii cTonvk (TC-S-GS) Xoa anam. 20 Mm
MneansHbiii GOKYGHPOBOHETt 610K O MOTOPU30BAKHAM 6 py4HbIX N031LMIA, ONpeaenexue cTatyca, NpocTas BOAOHENPOHULaeMas CTPYKTypa —
peBonbBepom Anq asTokoppekumn (TI2-N-HAK-P) ' ’
Motopun3osanHbiil DIC wecTturHesanbiil pesonseep (T12-
N-ND-E)
MneanbHbiit Gokyc 610k C MOTOPU30BAHHbIM PEBOJIbBEPOM M
(TI2-N-ND-P) 6 py4HbIX N03KLMIA, NPOCTas BOAOHENPOHULIAEMas CTPYKTypa
PesonbBep

WuTennekTyansHbiii DIC wecTuriesaHblit pesonssep (TI2-
N-ND-I)

6 MOTOPN30BAHHBIX 03MLIK, MOTOPU30BAHHBIN
3aTBOD

LWecTurHesaHsiii pesonbeep (TI2-N-N),
DIC wecTturieaaHlit pesonbeep (TI2-N-ND)

6 py4HbIX NO3NLMIA, PY4HOIT 3aTBOP, ONpeAeneHue cTatyca*s

EPI-FL moaynb (TI2-LA-FL),
EPI-FL Moaynb ans 60/bworo nons 3penus (T12-LA-FLL)

Mopaepxka 0CBETUTENS; BKMIOYAET B Ce6st 2-N03ULMOHHBIN perynsaTop dunbTpa n guadpparmy

9nu-@nyopecueHTHuii Moy MpocToit anudayopecLeHTHbIn Moaynb (TI2-F-FLS)

MoaaepxuBaeT kak BONOKOHHbI OCBETUTENb, TAK U AEPXaTeNb AN NaMnbl; BKII0YaeT B ce65 3-N03MUMOHHbINA chainaep
dunbTpa

Cnaitaep nonesoii anadparmbl

Konbueseie (TI2-F-FSC), npamoyronbHbie (TI2-F-FSR), keaapathbie (TI2-F-FSS) otBepcTus

KoHTponnep, ycTpoicTBo 0To6paxeHus

[OxoicTuk (TI2-S-JS), nnaHwer nnavwer —

KonTponnep ans TI2-E (TI2-CTRE)

WHTepdeiic USB/LAN, GyHkLMS BBOAA-BbIBOAA —

Paboyas cpesa

Temn.: 0-40 °C, BnaxHocTb: Makc. 60 % npu 40 °C, 6e3 koHaeHcauuu. ToNbKo MCNONb30BaHNE B NOMELLEHUM

MoTopn3oBaHHbIE KOMMOHEHTbI MMEIOT GYHKLINIO 0GHAPYXEHNUS COCTOSHMS

*1 MoTopn30BaHHas MOAENb C HUXHIM NOPTOM

*2 OrpaHuyeHns NpPUMEHSITCS Ha 0CHOBE 00bEKTUBA N GUANLTPa, KOHUrypaLun
CTONMKA 1 MOAYNS OCBELLEHNS

*3 OcHoBaHus Ty6yca He MOryT GbiTb NCNOBb30BaHS! C Ti2-A

*4 TpebyeTcs 6a308biit koMnnekT. MoxanyicTa, cesxutecs ¢ Nikon,
*5 OnpeseneHne CoCTOSHNS He MOXET ObITb MCNONb30BAHO NPK NPKKpennerun k tl2-U
*6 NI-SH-CON koHTponnep 49 MOTOPM30BaHHOrO 3aTBOPa TpebyeTcs Ans Mcnonb3osanms ¢ Ti2-A / t12-U
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Beepute B cTpoke noucka Microscopy University

1 OTKpOWiTe ANns ce6a HOBbIN MUP.

http://www.microscopyu.com

Mpon3BoanTENb OCTaBNAET 33 COHOII NPABO U3MEHATH XapaKTEPUCTIKIA 11 KOMMEKTALMIO
6e3 npepBaputenbHoro ysegomnenuna. Hoabpb 2016 1. © NIKON CORPORATION

B LENIAX KOPPEKTHOTO MICTI0/Ib30BAHIAA LIOPOBOTO OBOPYOBAHIA
/A BHAMAHME |0 HAYATA EFO SKCTVIVATALIM HEOBXOBMMO TIWATEbHO
03HAKOMWTbCA C COTEPYKAHVIEM MIPUNATAEMbIX UHCTPYKLIWIA

Ha pax ¢

HaumeHoBaHIA KOMNaHMWiA 1 NPOAYKTOB, yNOMMHaeMbie B HaCTOALLe/ 6POLLIIOPE, ABNAIOTCA UX COBCTBEHHbIMI

3aperucTpUpOBaHHbIMY TOProBLIMK MapKami.
Mp : (3KCNOpT Np: npeac

1 B 370/ 6pOLLIOpeE, NOAKOHTPONEH 3aKOHY «O BaNioTHOM

0bMeHe 1 BHewwHeit Toprosne». CoOTBETCTBYIOWE NPOLIEAY Pbl 06A3aTeNbHI B CNyyae 3KCNOpTa U3 ANOHMH.
TpofyKuuA: annapaTypa i TexHiueckas nHOpPMaLA (BKNio4as NporpammHoe obecrieverie).
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