MUKPOCKOMN NIOMMUHECUEHTHbLIN ULW®POBON
MAGUS LUM D400 LCD

PYKOBOAOCTBO MO IKCMNNYATALUNN




[o Hayana pa6oTbl Ha MUKpPOCKONe He06Xo0AMMO BHMMATENIbHO NPOYMTaTh
AaHHOE PYKOBOACTBO, M3Y4NTb KOHCTPYKLMIO, NPUHLMN AEeACTBUA, NpaBuna
aKcnayaTauMm MMKPOCKONa, 3KCMnlyaTauNoHHbIe OrpaHU4YeHns 1 Mepbl
6e3onacHOCTU Npu ncnoab3oBaHUu npubopa.

B cBSi131 C NOCTOSIHHbIM ycoBeplweHcTBOBaHNEM MUKPOCKONa B HacTosLWweM
pyKoBoAacTBe MOryT 6bITb He OTpa>XeHbl YaCTU4YHble KOHCTPYKTUBHbIE
n3meHeHusd, He BndOLLNEe Ha Ka4eCTBO paGOTbI 1N npaBwuia aKcnayatauun.

MPABUNA TEXHUKWN BE3OMACHOCTN

MUWKPOCKOM

1.

10.

11.

Onsa npepoTepaweHnd yoapa anekKTpn4eCKnMM TOKOM UK BO3ropaHuna OTKNOYanTe NUTaHne MUKpOCKOoNna
N oTCoenunHanTe WHYP NUTaHNAa N3 pa3bemMa nepej CﬁOpKOVI MUKpockona, 3aMeHOon namnbl unn npenoxpaHntens.

. 3a UCKIOYEHNEM CBEMHbIX ,u,eTane|7|, YKa3aHHbIX B 4aHHOM pyKOBOAOCTBE, HENb34 pa36|/|paTb MWKpPOCKOn.

3T0 MOXeT NMPMBECTU K pa3bloCTUPOBKe. B ciyyae HencnpaBHocTy obpalaiiTech B KBaANGULMPOBAHHbINA
CEPBUCHbIN LEHTP.

. MpoBepsaiiTe COOTBETCTBME BXOAHOM O HAaNPSAXXEHNS MUKPOCKOMa HanpsaXXeHnio MecTHOI CeTH 3NeKTPONUTaHNs.

HenpanmbHoe BX0AHOEe Hanpsa>XeHne MOXXeT BbiI3BaTb KOPOTKOE 3aMblKaHWe nnn so3ropaHune.

. cnonb3oBaHue Henopxoaswei NlamMnbl, NpegoxpaHnTena Wnn WHypa 3/1IeKTPONNTaHNa MOXXeT NPUBeCTr

K noBpeXxXaeHn nnn sBo3ropaHnio MMKpockona. CeTeBoli WHYP O0/1KeH 6bITb 3a3EM/IEH.

. Onsa npenoTBpaweHna KOPOTKOro 3amMblKaHnga nnn Mobbix opyrux HEI/ICI'IpaBHOCTEI‘/‘I He no,u,Bepra|7|Te MUKpockon

BOS,EI,EI?ICTBVHO BbICOKUX TEMNepaTyp nan cpegbl C BbICOKOW BIa)KHOCTbIO B TEYEHUE ONNTEeNbHOro BpemMmeHw.

. EcnnHa MWUKpOCKORN nonanu 6pr3I'VI BOAbl, OTK/IOYNTE 3/1IEKTPONNTaHNe, oOTCoOeaNHNTE WHYP 3NeKTPonnTaHug,

BbITPUTE BOAY CYXON TPANKON.

. Tamna MWKPOCKOMNa BO BpeM4 pa6OTbI HarpesaeTc4. Bo nsbexxaHue 0Xxoroe He cnepyet npukacatbCqa K 1MH3€e

KonnektTopa nk camoi namne B TevyeHune 10 MWHYT Nocne BbIKNKYeHNA namMmnbl. Onsa npegoTBpaweHnd noxapa
He cnefyeTt pasMelwaTb paaom C BEHTUNAULNOHHBIMW OTBEPCTUAMKU HA OCHOBaHNN 6yMary, roptwo4une
nnn B3pbiB4aTblie MaTepunanbl.

. B Mukpockone ncnonb3oBaH KoakcuanbHblii MeXaHU3M rpy60ii/ToHKOI poKycMpoBkM. He cnegyeT noBopaynBaTh

neByto/npaByio pyKOATKN rpy60ii/TOHKON GOKYCMPOBKIN B pasHbiX HanpaBneHusax. Mpu gocTuxeHun npegena
nepemeLL,eHns HeNb3a NPOA0XaTb BpalaTh PYKOATKY rpy6oil GoKyCcrupoBKu.

. N36eraiiTe pasmelleHns MUKPOCKONa NOA NPAMbIMUW COMHEYHBIMU JTy4aMun UK B [PYTOM SPKO OCBELLEHHOM

mecTe. He nogsepraiitTe MUKpOCKON BO3AEACTBIIO BbICOKUX TEMMNEPATYP, BIAXHOCTU UIW MblAN, 3TO MOXET
NPVUBECTU K 3aN0TeBaHNIo, NJIeCeHU, 3arpA3HEHNI0 ONTUYECKUX AeTanei.

He FlpVIMeHﬂl‘/‘ITe BMeCTO MMMEpPCMOHHOIo MacJla cCypporaThbl, TaK KakK 3TO yXyaLWnNT Ka4ecTBOo I/I306pa)KEHVIFI
nnoepegnT 06bEKTUBDI.

He kacaiiTecb nanbuamu noBepxHocTel NMH3. icnonb3yiiTe KNCTOYKY 1 CNeumnanbHble CpeacTBa AN YNCTKN
ONTUKMN.



12.

YcTaHoBKa namnmbl:

— He HpMKaCGIﬁTer roNbIMN pyKamMum K CTEK/IAHHON NOBEPXHOCTN namnbl. Bo BpemMsa yCTaHOBKW namMnbl HageHbTe

nep4yaTtkuy nnn 06epHv|Te ee XJ'IOI'ILIaTO6yMa)KH0I7I TKaHblO.

CT|/|pa|7|Te rpa3b C NOBEPXHOCTU amMnbl C NTOMOLWbIO ynucTomn XJ'IOI'I‘-IaTOﬁVMa)KHOI?I TKaHW, CMOYEHHON cnmpTom.
qusb MOXXeT pa3beCTb NOBEPXHOCTb aMnbl, CHN3NTb €€ APKOCTb N COKPATUTb CPOK Cﬂ\j)K6bI.

MpoBepbTe KOHTAKT NaMnbl. B cnyyae NnoBpexaeHWs KOHTaKTa naMna MoXeT nepecTaTb paboTaTb N BbI3BaThb
KOPOTKOE 3aMbIKaHMe.

Bo BpeMsa 3amMeHbl laMnbl ee LLOKOJIb cneayeT Kak MOXHO rny6)Ke BCTaBUTb B MaTPOH. Ecnn uokonb BcTaBneH
HEeNAO0THO, NamMna MOXeT BbICKOYNTb N3 NaTPOHa N Bbl3BaTb KOPOTKOE 3aMblKaHue.

13. NcToYyHUKOM cBeTa NIoMUHECLEHL N SBNseTca pTyTHas namna. KoHcTpykuus poHapsa pTyTHON namnbl
WCK/0YaeT BO3MOXHOCTb MONafaHnsa CBETOBOro U3NyYeHNs NaMnbl B r1a3a HabngaTens u okpyXxaowmx.
Bo nsbexaHve nony4yeHus oxora He cnegyeT NpukacaTbCcs K NOBEPXHOCTAM doHaps pTYTHOI laMMnbl BO BpeMs
paboTbl 1 B TedeHne 15 MuHyT nocne BbIKKOYeHUs namnbl. 3anpewiaeTcs NpucoeanHaTbh kabenb doHaps
K NCTOYHWKY NUTaHUSA, BK/IOYEHHOMY B C€Tb, MPOM3BOAMTb 3aMeHy flaMnbl B GoHape npu BKAOYEHHON B CETb
cucTeMe 3NeKTPONMUTaHMs. B Lensix coxpaHeHUs TEXHUYECKOro pecypca pTyTHOM naMnbl peKoMeHayeTcs npu
nepepoiBax B paboTe 60s1ee 04HOro Yaca racuTb namny.

KAMEPA

1. Hukorga He cMOTpUTE B KaMepy Ha COJMIHLE, HA UICTOYHUK SIPKOro cCBeTa U nasepHoro nsny4vyeHuns — 3T0 OMACHO
ONa 3PEHNA!

2. He pasbupaiitTe kamepy camoCTOATENbHO.

3. bepernTe kaMepy OT Bfiaru, He UCMONb3YNTe ee NO4 A0XAEM.

4. beperuTte kamepy OT yAapoB, Ype3MepHbIX HAarpy30K CO CTOPOHbI ApYruX NpeamMeToB.

5. XpaHute kamepy BAaNM 0T arpeccuBHbIX cpef, 6bITOBbIX 1 aBTOOTONMUTENENR, BKAOYEHHbIX 1aMn HakannsaHus
M OTKPbITOFO OrHS.

6. MNpun 3arpsa3HeHUn oNTNYECKNX NOBEPXHOCTER HE0H6X0AMMO CHavYana cayTh Nblfib U MENKMe YacTuLbl
UM CMaxHYTb X MATKOW KNCTOYKOI, 3aTeM NpoTepeTb MArkon YncTol candeTkoll, CMOYEHHOI B cnupTe
nnn apwnpe.

7. Ecnu petanb npubopa nav anemMeHT NMTaHus 6bi1n NPOrioYeHbl, He3amMeanuTenbHo obpaTuTech
3a MeAULMHCKON NoOMOLLbHO.

MOHWUTOP

1. MpoBepsainTe COOTBETCTBME BXOAHOIO HANPSAXXEHVSI MOHUTOPA HAaNPSXXeHUI0 MECTHO CeTN 31eKTPONUTaHUS.
HenpaBunbHoe BXo4HOE HaNpPsAXXeHNEe MOXEeT Bbi3BaTb KOPOTKOE 3aMblKaHVe UM BO3ropaHue.

2. He ncnonbayinTe NOBpPeXAEHHbIN UCTOYHNK NMUTaHNS.

3. He ncnonbayinTe NOBpeXAEHHbIN WHYP NMUTaHNS.

4. He BcTaBnsliTe NOCTOPOHHME NpeaMeThl B a3 Ha KOpnyce MoOHMUTOpa.

5. He nogBepraiiTe MOHUTOpP BO3A4ENCTBUIO BbICOKMX TEMMNEPATYP UAN CPeAbl C BbICOKON BAAXHOCTbIO B TEYEHUE
LNNTENbHOr0 BPEMEHN.

6. Ecnu Ha MoOHUTOp nonanu 6pbi3ry BOAbI, OTKNHYUTE 3NEKTPONMTAHNE, OTCOEAUHUTE WHYP 3/IeKTPONNTaHus,
BbITPUTE BOAY CYXON TPSAMKOMN.

7. bepernte MOHNTOP OT y4apOB, Ype3MEPHbIX HAarpy30K CO CTOPOHbI APYrUX NpeaMeTOoB.

8. XpaHuTe MOHMTOpP BAANN OT arpeccurBHbIX cpes, 6bITOBbIX U aBTOOTONUTENEN, BK/TIKOYEHHbBIX f1aM HaKanneaHus

N OTKPbITOrO OrH4.



COOAEPXAHWE

1

O 00 N

10

ONMUCAHUE MUKPOCKONA
HasHayeHune

TexHU4Yeckme xapakTepucTkuy
CocTtaB Mmukpockona
OMWCAHWE COCTABHbIX YACTEN
LUTaTnue Mmnkpockona
®OKYCUPOBOYHbI MEXAHN3M
BnsyanbHas Hacagka
Okynspel

PeBonbBepHoe ycTpoOCTBO
06bekTuBbI

KoHaeHcopHoe YCTPOoNCcTBO
MpeaMeTHbIV CTONNK
NMomMmuHecueHTHasa Hacaaka
Kamepa

MoHunTop

PACMAKOBKA MUKPOCKONMA 1 YCTAHOBKA COCTABHbIX YACTEN
PABOTA HA MNKPOCKOTE B MPOXOAALLEM CBETE MO METOAY CBET/NOr0 NMosd

BknioyeHune ocBelieHmns
PasmeweHne o6bekTa
®dokycupoBka Ha 06beKT
HacTpoiika BN3yanbHOI Hacagku
HacTpoiika ocBeweHus no Kénepy

PaboTa c UMMepCHOHHbIMU 06beKTUBAMY
OnpegeneHue obuiero yBennyeHns Mukpockona
OnpegeneHne nons apeHns MuKpockona

Mcnonb3oBaHne kamepbl
Wcnonb3oBaHue MoHUTOpPA

HABJTIOAEHWE OBBEKTOB B CBETE JIIOMWUHECLLEEHLUN
PaboTa c cucTemoli 0OTpaXXeHHOro ocBeTuTens

PABOTA C 0MONHUTENbHbIMU YCTPONCTBAMU
Pa6oTa c KOHAEHCOPOM TEMHOrO Nons

Pa6oTa co cnalipepom TeMHOro nons

PaboTa c $a30B0O-KOHTPACTHbIM YCTPONCTBOM

Pa6oTa c ycTpolicTBOM NpoCTOl Nonspusaunm

Wcnonb3oBaHune B paboTe okynspa c N3MepUTENbHON LWKanoin
Mcnonb3oBaHue kannbpoBo4Horo cnainga npu pabore ¢ kaMmepoi
BO3MOXXHbIE HEUCMPABHOCTW NPV PABOTE C MMKPOCKOMNOM

KOMMJIEKTHOCTb
OBCNYXNBAHUE MUKPOCKOMNA

3ameHa rafioreHHoin namnbl U NPesoXpaHNTeNs B WTaTUBE MUKPOCKOMa
(ansa oceeTnTensa npoxoasLiero ceerta)
3ameHa pTyTHOI laMnbl U NpefoxpaHnTens (o5 0OCBETUTENS OTPaXXEHHOro CBeTa)

TexHn4eckoe obcnyxmBaHme
FapanTua MAGUS
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Mwukpockon ntoMuHecLeHTHbIl undposoint Magus Lum D400 LCD (ganee — MMKPOCKOM) CKOHCTPYUPOBAH U UCMbITaH

B COOTBETCTBUM C MEXAYHAPOAHbIMY CTaHAapTaMu No TexHuke 6esonacHocTu. Mukpockon 6e3onaceH A9 340P0BbS,
XW3HU, MyLLeCTBa NOTPebMTENs 1 OKpYXKatoLei cpeabl Npy NpaBubHON ero akcnayaTtauuu. NpasunbHoe
obcnyxnBaHne MUKPOCKONa ABSeTCS He0OX0ANMbIM YCIOBUEM ero HageXxHol 1 6e3onacHoli paboTsl.

OMNCAHWNE MNKPOCKOTIA

HA3HAYEHWE

Mwukpockon npefHa3Ha4yeH gns nccnenoBaHns 06bEKTOB NPV OCBELLEHUN OTPaXXEHHbIM CBETOM M0 MeToay
NIOMUHECLLEeHLUN U NPY OCBELLEHUN NPOXOAALLMM CBETOM MO MeTogamM CBET/IOro MoJisl, TEMHOr0 Noss, NpoCToi
nonsapusaumm n ¢asoBoro KOHTpacTa. Ha MMKpockone MOXHO U3y4aTb OKPaLIEeHHble 1 HeOKpalleHHble Brionorunyeckue
06beKTbl B BUAE Ma3KoB U CPe30B.

MpyHLMN MeToaa NIOMUHECLEHLMN OCHOBAH Ha CMOCO6HOCTY HEKOTOPbIX BELLECTB CBETUTLCS M04 BO34ENCTBMEM
cBeTa onpefeneHHon YacTu cnekTpa. [lanHa BofHb cnyckaemoro ceBeTa 60/iblue, YeM ArHa BOJIHbI BO36YKAaloLero
cBeTa. PasHOCTb ANIVMH BOMH NIeXWUT B OCHOBE HabMtoaeHNs CBeYEeHUS Npu NIOMUHECLEHTHOW MUKPOCKOMUU.
WcnonbayeTcs Bo3byxaeHue ynbtpadroneToBbiM, UoNeTOBbIM, CUHUM UK 3eneHbiM cBeToM. CBeveHune
COOTBETCTBEHHO UMEET CUHIO, roNybyio, 3eIeHO-XKENTYI0 NN KPacHYH OKPacky.

Mukpockon npumeHseTca B nabopaTtopusax Meanko-6uonornyeckoi chepol, 6BUOTEXHONOr KN, MaTepranoBegeHun,
bapmaLeBTUYECKMX UCCNEA0BAHUSAX, CEIbCKOM X03SNCTBE, cyXbe oxpaHbl OKpyXKatoLweid cpeabl, KOUMUHANNCTUKE.
Mwukpockon MOXHO UCMO/Ib30BaTb B HAaY4YHbIX LLeNsx, 415 nabopaTopHol AnarHoCcTuKm, Ans obyyeHus.

KoHcTpykums Mmukpockona nossonsieT potorpadrpoBaTth 1 BbIBOAUTb N306paxeHne 06beKTOB B pEXUME PeasibHoro
BpeMeHU Ha 3kpaH MK ¢ nomowbio cneumanbHol KamMepbl.

TEXHWYECKWE XAPAKTEPUCTUKW (TAB/.1)

VBenu4yeHne MUKpocKona, kpaT 40-1000 (1250, 1500, 2000, 2500)**

MexaHun4veckas gnuHa Tybyca

BeckoHe4yHoCTb (o0)
MUKpOCKona

MocagoyHblii gnameTp okynapos — 30 MM
TpuHokynapHas, Tun Gemel (3ngeHTond c BpaweHnem Tybycos Ha 360°)
Vron Hak/oHa Bn3yanbHON Hacaakm — 30°
Mexx3paykoBoe paccTosiHue: 48-75 Mm
[vonTpuitHaa HacTpolika Ha neBom Tybyce £5 guonTpuii
CobcTBEHHOE YBENMYEHME Hacaakm — 1

BnsyanbHag Hacagka

10x/22 Mmm
10x/22 MM co WwKanon* ueHa genexHnsa wkanol 0,1 mm
12,5x/14 mm* 15x/15 mm* 20x/12 mm* 25%/9 mm*

Okynsapbl, yBennyeHune, kpat/
nosie 3peHns, MM

PeBonbBepHoe ycTpoicTBo Ha 5 o6bekTuBoB

nnaHaxpomatbl U MUKpodoapbl, CKOPPEKTNPOBaHHbIE HAa ANIMHY Tybyca

Tun Koppekun 06bEKTUBOB
PpeKu «BecKOHEYHOCTb» (o0), NapdokKanbHas BbicoTa — 45 MM

PL 4x/0,10
PL 10x/0,25
PL FL 40x/0,85 (noanpy>XnHeHHbIN)
PL 100x/1,25 (nognpy>XUHEHHbIA, MK)
PL FL 10x/0,35*
PL 20x/0,40*
PL 60x/0,80*

06beKkTUBLI, yBENNYEHMNE, KpaT/
anepTypa

[BYyXKOOPAMHATHbIA MexaHW4YecKunin NnpeaMeTHbI CTONINK
6e3 BbIABUXHOI peiku
Pasmep ctonuka: 180 x 150 mm
[vnanasoH nepemeweHnsa: 75 x 50 mm

MpeameTHbI CTONNK



KoHgeHcop

KoHaeHcop A66e (uncnoas aneptypa NA=1,25). LleHTpupyemblii
C perynupyemoli anepTypHoli anadparmoii. Perynnpyemslii no BoicoTte
Tun KpenneHus «1acTOYKUH XBOCT»

MNonesas guadpparma

Perynupyemas npucosas

MexaHn3m doKycupoBku

PykosiTkn rpy6oii 1 TOHKO HOKYCUPOBKN KOAKCKasbHble, PACroJIOXKEHbI
C [BYX CTOPOH
[unana3oH nepemeuieHns — 21 mm
Xop rpy6oin dokycuposku — 39,8 mm/o6opoT
LleHa neneHms TOHKON GOKYCUPOBKMN — 2 MKM
MexaHuam 610KMpoBKU rpy6oii HoKyCMpoBKM
MexaHn3M perynmpoBKY XXeCTKOCTY rpy6oii ¢oKycMpoBKiy

McTouHMK npoxogsauiero ceeta

lanoreHHas namna 12 B/30 BT, ¢ perynnpyemoli apKocTbio

McToYHUK 0TpakeHHOro ceeTa

PtyTHas namna 100 Bt

HanpsyeHne nepeMeHHOro
TOKa
[aHHble npefoxpaHnuTens

85-265B, 50/60 I'y

250 B, 3,0 A (ranoreHHas namna)
250 B, 15,0 A (pTyTHas namna)

DunbTpbl BO36YXAEHMA
NIOMUHECLEHLMK: TUM GUNbTPA,
ANHa BOMHbI BO36y>xaeHus/
AVNXPOUYHOE 3epKano/onuHa
BOJIHbI 3anypaHmns

Vnetpaduonetosbiii (UV) 320-380 HM / 425 HM [ 435 HM
®uonetosbiii (V) 380-415 Hm [ 455 HM [ 475 HM
CuHun (B) 450-490 HM / 505 HM / 515 Hm
3eneHbinn (G) 495-555 Hm / 585 HM / 595 HM

(Da30B0-KOHTPACTHOE
yCTpOMNCTBO*

Da30B0-KOHTPACTHbIV KOHAEeHcOop (Mo TUMNY Bpallatouwerocs gucka)
®a30B0-KOHTpACTHbIN 06bekTUB (10X, 20X, 40x, 100x)
BcnomoraTenbHbIli LEHTPUPYIOLWMIA TENECKON

KoHgeHcop TeMHoro nons*

KoHgeHcop TeMHOro nons
KoHaeHcop TeEMHOro nNosisg UMMEPCUOHHbIN
Cnainpep TeMHoro nons

VYcTpoicTBo npocToi
nonsipmsauumn*, cnocob

nOﬂﬂpM3aT0p-—BOﬂpaBeyCTaHaBﬂMBGETCﬂHaKOﬂﬂeKTOp
AHanmsaTop —VyCTaHaB/MnBaeTCd B C/10T Hapg peBo/ibBepomM 06bEKTNBOB

YCTaHOBKMU
[nana3soH paboueii +5_ +35°C
TemnepaTypbl

[nana3oH paboyeil BnaxxHOCTH 20...80%

Kamepa

Yucno meranukcenein 8

CeHcop SONY Exmor/Starvis CMOS
LLBeTHO/MOHOXPOMHBIi LlBeTHOI
MakcumanbHoe paspelueHie, 3840x2160

nnKC

Pa3amep ceHcopa

1/1,2" (11,14x6,26 mm)

Pazmep nukcens, Mkm

2,9%x2,9

CBETO‘-I\jBCTBVITe.FI bHOCTb

1028 mB npn 1/30 ¢

OTHOWeHMe curHan/wym

0,13 mBnpnl/30¢c

Bpems Bbigepxkun

0,14 mc-1000 mc

Bo3mMoXHOCTb 3anucu Buaeo

EcTb

KappoBas yacToTa, kagpoB
B CekyHAy @ npu paspeweHnu,
nmKc

30@3840x2160 (HDMI), 30@1920x1080 (Wi-Fi), 30@3840x2160 (USB 3.0)

®opmat n3obpaxeHuns

*jpg, *tif



@opMaT BUAEOPOIMKOB

*h264/*h265, *mp4

CnekTpanbHbIii AManasoH, HM

380-650 (c UK-dunbTpom)

Tun 3aTBOpa

ERS (3neKTpOoHHbIN CKONb3ALWNiA 3aTBOP)

MporpaMmMHbie BO3MOXHOCTHN

Pa3amep nsobpakeHns, ApKOCTb, BPEMS BbIAEPXKKN

CucTtemHble TpeboBaHus

Windows 8/10/11 (32 n 64 6uT), Mac 0S X, Linux, no 2,8 I'"u Intel Core 2 n Bblile,
MUHUMYM 4 b onepaTuBHON namaTu, noptol USB 2.0, RJ45, CD-ROM, moHunTop 19"
n 6onbwe (Nnpu USB-noaknoyeHnm)

MporpamMmmHoe o6ecneyeHmne

HDMI: BcTpoeHHoe, USB: MAGUS View

Tun kpenneHuns

C-mount

Kopnyc

MeTann

SHEKTDOI'IVITaHVIe KamMepbl

CeTteBoi agantep 12 B/1 A

MoHuTop

Tun maTpuubl IPS
[naroHanb akpaHa, gonm 13,3
PaspelieHmne akpaHa, nukc 3840x2160 (4K)
CoOTHOLWeEHME CTOPOH 3KpaHa 16:9
ApKocTb, Ka/M? 400
KonuyecTtBo oTobpakaeMbix 16,7 MnH
LBEeTOB

KoHTpacTHOCTb 1000:1
Vron oﬁaopf ropusoHTanb/ 178/178
BepTUKanb,

Pasmep Bugumoin obnactm 295x165
akpaHa (LUxB), mm

LWar nukcens (LLUxB), mm 0,154x0,154
YacToTa 06HOBNEHMNS 60

3KpaHa, Ny

Tun nogceeTkmn MaTpuubl

CseTtoaunopnHasa (LED)

Cpok cny>x6bl cBETOANOA0B
NnoacBeTKM, Y

50000

NHTepdeiic

HDMI

NcToYHUK NnuTaHna

MepemeHHbIn Tok 110-220 B, nocTosHHbIN Tok 5-12 B/1 A (Type-C)

MoTpebnaemas mMmowHoOCTb, BT

12 (makcumym)

labapuTHbIe pasmepsl
MUKpocKona 6e3 ynakoBKu
(WxBxA)

237 x 502 x 427 mm

lFabapuTHble pasmepbl
MUKpOCKONMa B ynaKoBKe
(WxBxA)

302 x 960 x 452 mm

Macca 6e3 ynakoBku

12,8 kr

Macca B ynakoBke

17,3 kr

*He BXOAMT B KOMMJIEKT, NOCTaBAsSeTCA No A40MN. 3aKaay.
** [locTU)KEeHNe 3Ha4YeHns NnapaMeTpa BO3MOXXHO NPV UCNO/Ib30BaHUM BOMOJHUTE/IbHbIX OKYSPOB M 06bEKTUBOB.

MpounssopguTenb octaBnsgeT 3a cobon npaBo BHOCUTb no6bble N13MeHeHUs unu npekpawaTtb NPOU3BOACTBO U3genuna
6e3 npegBapuTenbHOro yeegomseHusa.



COCTAB MUKPOCKOMA

B cocTaB MuKpockona BXoaaT creayiowme 0CHOBHbIE YacTu:

— WITATMB CO BCTPOEHHbIM UCTOYHNKOM 3/1IEKTPOMMTAHMS, UCTOYHNKOM MPOXOAALLEro CBETa, MeXaHN3MoM

bOKYyCUpPOBKY, NPeaMeTHbIM CTONIMKOM, KOHAEHCOPHbIM YCTPONCTBOM 11 PeBOSIbBEPOM 06bEKTUBOB;

— NIOMUHECLEeHTHas Hacaaka;

— ¢doHapb pTYTHO Namnbl;

— 6nok nogyxnura pTyTHON Namnbl;

— TPUHOKYNsIpHas BU3yanbHas Hacaaka;

— KOMMIEKT 06bEKTNBOB U OKYNSPOB;

— undposas kamepa;

— MOHUTOP;

— KOMMJIEKT 3anacHbIX YacTei U NpUHaaIexHoCTel;

— YMNakoBKa;

— PYKOBOACTBO MO 3KCMAyaTauuu.
MonHbIli cocTaB MMKPOCKOMa yKa3aH B pa3aene 8 4aHHOro pyKoBOACTBa no akcnnyaTauuu. O6wmin Bug Mmkpockona
npencTaBneH Ha puc. 1 n 2.
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Pnc. 1. Mukpockon MAGUS Lum D400 LCD. Bug cnpaBa

. Okynsapbl

. Tybycbl BU3yanbHoI Hacagku
. JlomnHecueHTHaa Hacagka

. 3alWNTHbIN 3KpaH

. MpenapaTogepxaTenb

. KoHoeHcop A6be

. KonbL,o packpbiTs anepTypHoi
Avadparmbl NpoxoaaLLero cBeTa

8. BUHTbI LEHTPNPOBKM KOHAEHCOPA
A66e

9. OnCK perynnpoBKu SpKoCTM
OCBETUTESSI MPOXOAALLEro CBeTa

N OO NN P

10.

11.
12.
13.

14.

15.

KonbLo peryinpoBKU XXecTKOCTH
xopna rpybon pokycnposku

PykosTka rpy6oin dokycupoBkm
PykosiTka TOHKON GOKYCMPOBKM

PykosiTka nepemelyeHus
npeaMeTHOro CTONMKa B ABYX
B3aWMHO-NepneHanKyasapHbIX
HanpaBneHUsx

BUHT KpenneHns NIOMUHECLLEHTHONA
HacagKu Ha wTaTuee

BUHT KpenneHuna Bu3yanbHol
HacagKu

16.

17.

18.

19.

20.
21.

22.
23.

MnacTtuHa cBeToBOr0 6apbepa
(sarnywka/HeTpanbHbI CBETO-
¢unbTp/cBO6OAHOE OTBEPCTME)

BUHT LEHTPUPOBKY NoNeBoi
Anadparmbl oCBETUTENSA
OTpaXeHHOro caeTa

MoHapb pTYTHOI NamMnbl

PykoaTka packpblTus guagpparmsl
OTpaXeHHOro caeTa

Bmayaanaq Hacapgka

BepTukanbHbil Tybyc ¢ kKaHanom
BM3yanusaunm

Kamepa
MoHuTop
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. Konbuo mexaHusma

AVNONTPUIAHOW NOABUXKN

. PeBonbBep

. 06bekTuB

. Ctonuk

. KpoHwTeiiH koHaeHcopa

NpoXoaslero ceeTa

. KonnekTop B onpase

Konbuo packpbiTug
noneeon gnadparmol
ocBeTuTens
Npoxoaslero ceeTa

8.

9.

10.

11.

12.

13.
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Pnc. 2. Mukpockon MAGUS Lum D400 LCD. Buga cneBa

LUtaTne c ocHoBaHNEM

BuHT pukcauunn
KoHAeHcopa
B KPOHLITENHe

Konbuo 610K1poBKM
rpy6oii oKycupoBKM
PykodaTka rpy6on
$oKyCnpoBKM
PykosaTka ToHKOM
doKycnpoBKmu

PykoaTka nepemeleHuns
KPOHWTENHA
KoHAeHcopa

14. CnoT B KOHAEHCOpE

A66e gna cnaigepa
TEMHOro nona unu
¢dasoBoro cnaligepa

. BUHT ueHTpupoBKHM

nonesoli guadparmol
ocBeTuTENS
OTpaXKeHHoro ceeTa

. PyKoaTKu LeHTpupoBKu

PTYTHOWN Nnamnbl

. ®oHapb pTYTHON Namnbl
. PykoaTka nepemelLeHuns

KONnekTopa BAOb
ONTUYECKOI ocK

19.

20.
21.

22.

23.

24,

25.

4

‘/’?_D 5
!II
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| 7

8

PykosiTka nepekno4eHuns
CBETOBOro NOTOKA
Ha KaHan BM3yanusauuu

Apantep C-mount

Kabenb nutaHng ¢oHaps
PTYTHOW Nnamnol

CyeTymK BpeMeHHu
paboTbl pTYTHON Nnamnbl

bnok nogxwura
PTYTHOW Namnbl

NHounkaTop
noTpebaseMoro Toka

KHonka Bknto4eHnsa/
BbIK/TOYEHUA NUTAHNA



2 OMWCAHWE COCTABHbIX YACTEN

WTATUB MNKPOCKOMNA

LWraTune 8 (puc. 2) npeactaBnseT coboli LenbHY0 KOHCTPYKLUMIO C 0CHoBaHneM. OcHoBaHue nmeet Y-o6pasHyio
YCTONYMBYIO 3PrOHOMUYHYIO GopMy.

Ha wraTnBe MUKpocKona 3akpenneHbl:
— peBonbBep 2 (puc. 2) c ob6bvekTBaMn 3 (puc. 2);
— npeaMeTHbIN cTonuK 4 (puc. 2);
— KPOHLTEeWNH KoHaeHcopa 5 (puc. 2);

— KONNeKTop B onpase ¢ nonesoi guadparmoin 6 (puc. 2).

BHyTpM WwTaTnBa pacnonoxeH GoKYCMPOBOYHbI MEXaHW3M U UCTOYHUK 3/IeKTPOMNUTAHNS OCBETUTENS MPOXOAALLErO
ceeTa. lcToYHUMK NnTaHns npeobpasyeT ceTeBoe HanpsXXeHNe NePeMeHHOr0 TOKa B HanpaXeHne Ang NuUTaHns
raforeHHoin namnbol.

Ha 3agHeii noBepxHOCTY WTaTUBA PACcMOJIOXEH BbiK/04YaTENb CETEBOr0 HaNpaXeHus. B nonoxeHun «—» Bkao4aeTcs,
a B nonioxeHnn «0» BbIKMOYAETCA CETEBOE HanpaXeHue.

Pyuka 9 (puc. 1) cnyxuT ona peryampoBKN HanpsaXXeHUs NMTaHNA NCTOYHUKA NMPOX0OAALLErO CBETa.

Ha 3agHeii cTeHKe WTAaTMBa MUKPOCKOMA PacnoNoXeHbl AepXXaTefib NpeaoXpaHNTens 1 pa3beM 48 CEeTEBOro WHypa,
nocpeacTBOM KOTOPOro MUKPOCKON NOAK/IYaeTca K CETV MepeMeHHOro Toka.

PykosaTka ang yoo6HOIN NepeHoCKN MMKpPOCKOMa pacnosio)XeHa Ha 3aHeli CTeHKe WTaTuBa.

®OKYCUPOBOYHbIN MEXAHN3M

@DoKYCMPOBOYHbIV MeXaHN3M pa3MelLeH B WITATNBE MUKPocKona. MexaHn3m nMeeT KoakcuanbHY KOHCTPYKLMIO —
rpy6as n ToHkas GOKyCUPOBKYW, PEryIMPOBKa XECTKOCTH Xoaa 1 610KMpoBKa rpy6oii GoKyCMpOBKM HaxoaaTCca Ha
ofHoON ocu.

®DokycrpoBka Ha 06bEKT OCYLLECTBASETCH NepeMeLLEHNEM M0 BbICOTE MPEAMETHOM0 cTonmKa 4 (puc. 2). Mpybas
¢bokycupoBKa NPoV3BOANTCS BpalleHneM KoakcmanbHbix pykosaTok 11 (puc. 1, 2), koTopble pa3MeLLeHbl No obeum
CTOpPOHaM WTaTUBa.

ToHkaa ¢pokycumpoBka Npon3BoanTCA BpaleHneM pykosaTok 12 (puc. 1, 2), pacnonoXeHHbIX No 06enmm cTopoHam
wTaTnBa. ToHkas Gpokycrposka TpebyeTcs Ansg To4Horo pokycmpoBaHus Ha 06bekT 1 4ns NoadoKycMpoBKM MUKpPOCKONa
Ha pe3KocTb Nn3o6paxxeHuns Npyu cMeHe 06BLEKTVBOB 1 MpenapaTos.

MexaHn3M perynnpoBKM XXeCcTKoCTK xoaa rpy6on ¢dokycuposkmn 10 (puc. 1) — KonbLo Mexay WTaTUBOM 1 PYKOATKOM
rpy6oii GoKYCUPOBKU C NpaBoi cTopoHbl. C MoMOLLbIO KO/bL,a peryanpyeTcs XecTKoCTb xo4a rpy6oii ¢oKyCcUpoBKU Tak,
4T06bI )XEecTKOCTb 6bina KoMOPTHON AN NOMb30BaTENS, HO NMPY 3TOM CTOMIMK He OMyCKancs camonpon3BobHO BO BpeEMS
paboTbl.

PykoaTtka 6nokupoeku rpy6oii ¢okycupoBku 10 (purc. 2) pacnonioxeHa ¢ NeBoil CTOpoHbI. [ocne 3aBepweHuns
rpy60oii GoKYCUPOBKN peKOMEHAYETCSA NEPEBECTU pblyar B KpaliHEe MOJI0XKEHWe B HanpaBeHNN M0 YacoBOM CTPESIKe.
Taknm 06pa3om 3akpenuTcs NosoXxeHue rpy6oin GokycnpoBkmu ang 6oicTpoii pepoKyCcUpoBKM NOC/e CMeHbl NpenapaTa.

[unanazoH rpy6oi n ToHKOI POKYCMPOBKK cocTaBnseT He meHee 21 mM. Xog rpy6oin dokycnpoBkm — 39,8 mm/o6oporT.

LleHa neneHuns ToHKON POKYCUPOBKN — 2 MKM.

Yrop B lWUTaTMBE OrpaHNYMBaET NepemMellLeHe NpeaMeTHOro CToNuKa AN NpeaoTBPalLeHns cnyYaiHoro
noBpexaeHus obbekTa.

Bo n36exxaHue NonomMKu MmexaHu3ma ¢poKyCUpoBKHU:

— He noBopaymBaliTe pyKoaTKU rpy60i1/ToHKOI $OKYCUPOBKY C /IeBOli/MpaBoil CTOPOHbI B MPOTMBOMOMOXHbIX
HanpaBneHuaXx;

— He BpaLI.l,aI7ITe MexXaHn3Mm FDV60I7I ¢0KyCI/IpOBKI/I nocrne Toro, Kak mexaHu3m gocTur ceoero npepenbHoro
noJsioXKeHus.
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BU3VANbHAA HACAOKA

BusyanbHas Hacagka TPUHOKyNsipHas.

Hacagka 20 (puc. 1) o6ecneuunBaeT Bn3yanbHoe HabntogeHne nsobpaxeHuns obbvekta. Hacagka yctaHaBnueaeTcs
B OTBEPCTUE BepxHero ¢pnaHua Kopnyca NloMnuHecLeHTHON Hacaaku 3 (puc. 1) n 3akpenngeTtcs BuHTOM 15 (puc. 1).
Hacapky npu ycTaHoBKe pa3BepHYTb OKYNSpaMu B CTOPOHY NPeAMETHOro CTONNKA.

N3meHeHne MeXx3paykoBOro pacCTOSIHNA B HacafKe OCYLLEeCTBASETCS pa3BOPOTOM OKYAsipHbIX Tybycos 2 (puc. 1)
B npenenax 48-75 mm. 3HauyeHune paccTosHNS, yCTaHOBNEHHOIO B COOTBETCTBUN C rna3Holi 6a3oil HabnogaTens,
OTCYMTHIBAETCA MO WKane Ha Hacagke.

[Ona yoo6Holi paboTbl Ha MUKPOCKONE Yrof HakfoHa BU3yanbHol Hacaaku coctasnset 30°.

VYBennyeHue Hacagkm — 1.

MocagouyHbil guameTp okynspos — 30 Mm.

MexaHn3M ouonTpUINHON NOABVKKM OKYNSPOB CNYXUT ANS KOMMeHcaum ameTponun rna3 HabnwogaTtens. Haxogures
Ha neBoM okynspHoM Tybyce — konbuo 1 (puc. 2). Bropoin okynspHbiil Ty6yc HacaaKu HEMOABUXHBIN.

Bu3syanbHas Hacagka Tuna Gemel no3BonseT BpaLaTbh Tybycbl BoKpyr ocu Ha 360° n3meHss BbicOTY B3opa ana yaobeTea
nonb3oBaTesnieli pa3Horo pocTa. Mpu MeXx3pa4ykoBOM paccTosHUN 64 MM BpalleHne Ha 180° nameHsieT BbicOTy B3opa Ha 50 mMm.

B BepTukanbHbiii Tybyc 21 (puc. 1) kopnyca BM3yanbHON Hacaakuy (kaHan Bu3yanusauum) ang Grkcaunum kamepsi
ycTaHaBnnBaeTcs nepexogHuk C-mount 20 (puc. 2). Kamepa cnyxuTt ans BbiBoga n3obpaxkeHns Ha 3KpaH KoMnbloTepa
nnu MmoHUTOp/Teneeunsop. MepeknoyeHre CBETOBOro NOTOKAa Ha BepPTUKanbHbIA Tybyc Npon3BoamTCa pykosaTkon 19
(puc. 2). PykoaTtka nmeeT aBa nonoxeHus: 100/0 n 0/100.

OKVYIIAPbI

B komnnekT Mukpockona BxoasaT okynapbl 1 (puc. 1). Okynapbl MMeOT BbICOKOE NOSIOXEHME BbIXOAHOMO 3payka
1 npegHasHayeHbl Ans paboTbl Kak B 04Kax, Tak 1 6e3 Hux.

Mocapo4Hbilii anameTp okynsapoB — 30 MMm.

VYBennyeHune okynapos — 10x. Mone 3peHus — 22 mm. YoaneHune BbIXogHOro 3payka — 10 mm.

Okynap 10x co wkanoii ¢ ueHon genexHns 0,1 mm, okynsapbl 12,5x/14 mm, 15x/15 mm, 20x/12 mm, 25x/9 Mm
He BXOASAT B CTaHAAPTHbIA KOMMNNEKT 1 npuobpeTalnTcs [ONOAHUTENBHO.

PEBO/IbBEPHOE YCTPOWCTBO

PeBonbBepHoe ycTpoiicTBo 2 (puc. 2) obecneymBaeT yCTaHOBKY NATK 06bekTnBoB 3 (puc. 2). CMeHa 06beKTMBOB
NPou3BOAUNTCS BPaLL,EHNEM PEBONIbBEPHOr0 YCTPOWCTBA 33 KOHYCHYI pUdIeHY0 NOBEPXHOCTb A0 GUKCUPOBAHHOMO
MOIOXEHNS.

He cnepyeT BpawaTth peBosibBep, Aep>kacb 3a 06bEKTUBDI.

BpalueHune npon3BoanTCS Kak N0 YaCOBOW CTPEsKe, Tak 1 MPOTNB YaCOBOWN CTPENKN.

PeBonbBepHoe ycTpoiiCTBO YyCTAaHOB/IEHO Ha rofoBKy wWTaTuea. 06beKTBLI BBOPAYNBaAOTCS B PEBO/IbBEPHOE
YCTPOICTBO B NopsaAKe BO3pacTaHUs yBeMYeHns Nno YacoBoli cTpesike. [ng yao6cTBa paboTbl HA MUKpocKone
06bEeKTUBbI MOBEPHYTbI «OT HabntogaTena».

OBBbEKTWBbI

06bekTMBbI 3 (pUC. 2) paccynTaHbl Ha AAnHY Tybyca «beckoHe4YHoCTb». NapdokanbHas BbicoTa 06bEKTUBOB COCTaBNSeT
45 MM, nuHeliHOe nosne 3peHns B NIOCKOCTUN n3obpaxeHus — 22 mm. PaccunTaHbl Ang paboTbl ¢ npenapatamm
C TONWMHOM NokpoBHoro ctekna 0,17 mm nnun 6e3 nokpoBHOro ctekna. Mnkpockon yKoMnaekToBaH 06bekTnBamMmu-
nnaHaxpomaTtamu c ysenmyeHmem 4x, 10x, 40x (noMmrHecueHTHbIR), 100x. JononHMTENbHO BO3MOXHA KOMMeKTaums
o6bekTUBOM-nnaHaxpomaTtoM 20x 1 60X 1 NOMUHECLEHTHbIM NaaHaxpoMaTom 10x.

OnTuka cneumnanbHOro NIOMUHECLLEHTHOMO NaaHaxpoMaTnyeckoro o6bekTmBa (Mukpodnioapa) nsrotasnmeaeTcs
13 HeNMIOMUHECLMPYIOLWMX COPTOB ONTUYECKOr0 CTEKNA U CKNENBaeTCs cneumnanbHbiM HEMIOMUHECLMPYIOWNM KieeMm.
Ha onpaBe Takux 06beKTMBOB BbirpaBmpoBaHbl 6ykBbl «PL FL». Mpu paboTe B cBeTe BUANMOW NIOMUHECLEHLUN 06bIYHO
ncnonbayetca 06bekTUB yBenmyeHnem 40x. B komnnekT Mukpockona BxoauTt Mukpodnoap 40x. B pegknx cnyyasax
ncnonbayetcsa 06bekTUB yBenmyeHmem 10x. Mukpodnioap 10x He BXoAMUT B KOMNNEKT 1 npuobpeTaeTcs AONONHUTENbHO.
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Kopnyc kaaoro o6bekTuBa nmMeeT rpaBupoBKY — Tun koppekuun «PL FL» unn «PL», nuHeliHoe yBennyeHne, Yynciosas
anepTypa, ANuHa Tybyca «oo», TONLWMHA NOKPOBHOro cTekna «0,17» nnu «—», LBeToBas MapKNpoBKa, COOTBETCTBYOLLAs
VYBEIMYEHNIO B COOTBETCTBUM C MEXAYHAPOAHbIM cTaHAapToM. O6beKTUBbI C rpaBUPOBKOl «oo/0,17» paccynTaHbl Ans
paboTbl C NnpenapaTamMu ¢ NOKPOBHbIMU CTeKNaMmM TonwmHon 0,17 MM; 06beKTUBbI C FPaBUPOBKOI «oo/-» MOTYT HbITb
ncnosb3oBaHbl 419 paboTbl ¢ NpenapaTamMmm Kak ¢ NOKPOBHbIM CTEKNOM, Tak 1 6e3 Hero. Hagnuck «oil» Ha 06bekTnBe
100x o3HavaeT, YTo 06bEeKTNB paboTaeT ¢ MacnsHON nMMepcre.

XapakTepuctuku o6bekTnBoB (Tabnuua 2):

0603HaveHne Yucnoeas Pa6ouee MokpoBHoe LiBeToBas
Cuctema  YBenu4yeHue
obbekTUBa anepTypa  paccTosiHue, MM  cTekno (MM) MapKUpoOBKa
PL 4x/0,10 oo/- cyxas 4% 0,10 19,8 - KpacHas
PL 10x/0,25 oo/- cyxas 10x 0,25 5,0 - xentas
PL FL 10x/0,35 oo/- cyxas 10x 0,35 2,3 - xentas
PL 20x/0,40 o0/0,17 cyxas 20x 0,40 8,8 0,17 3eneHas
PL FL 40x/0,85 o0/0,17 cyxas 40x 0,85 0,4 0,17 rony6as
PL 60x/0,80 /0,17 cyxas 60x 0,80 0,4 0,17 CUHAs
PL 100x/1,25 oil 0/0,17 "2chAHas 100x 1,25 0,3 0,17 6enas
nMmepcus

06bekTumBbl 40X, 60x 1 100X MMET NPYXUHSALLYI0 ONpaBy ANg NPeAOXPaHEHNS OT MEXaHMYECKOro NOBPeXAeHNs
GPOHTaNbHOW NNH3bI 06BEKTUBA N 06BEKTA.

B cnyyae noBpexaeHusi 06beKTUBOB X PEMOHT peKOMeHAYeTCs MPON3BOAUTL B CEPBUCHOM LLEHTpe.
C MMMepCUOHHbIMUN 06beKTBaMY HE06X0AMMO MCMOJIb30BaTb TOJIbKO CneLnanbHOe HeNlMUHecLupyioLiee
MMMepCMOHHOE Maco.

KOHOAEHCOPHOE YCTPONCTBO

B OCHOBHOW KOMNAEKT MUKPOCKOMA BXOAUT UMMEPCUOHHbBIN KoHAeHcop ABb6e cBeTNIoOro Nons ¢ MakcuMaibHON YNCNOBON
aneptypoii 1,25 (mMn). Mo pononHNTENbHOMY 3aka3y B KOMMAEKT MUKPOCKOMNA MOXET BXOAUTb UMMEPCUOHHbIN
WA CYXO KOHAEHCOP TEMHOrO Nons, cnaligep TEMHOro nons.

KoHaeHcop 6 (puc. 1) ycTaHOBAEH B KPOHWTENH 5 (puc. 2) noa npeaAMeTHbIM CTOIMKOM MUKpockona. Tun KpenneHus
KOHAEHCOPa — «/TaCTOYKNH XBOCT». KOHAEHCOp yCTaHaBNMBaAETCA N0 HaNpPaBAAWMM NpU NOAHATOM CTONNKE
1 ONYLWEHHOM KpOHLITeHe. [NepeMelleHe KOHOEeHCOopa BAO/Ib ONTUYECKON 0CU MUKPOCKOMa OCYLWecTBsAeTCS
C MOMOLLbI PYKOATKN NepeMeLLeHNs KpoHLUTelHa KoHaeHcopa 13 (puc. 2), pacnonioXeHHo cneea oT HabnogaTtens nog
CTONIMKOM MUKpPOCKona. [lnana3oH nepeMeLLeHNa KOHOEHCOpa — He MeHee 33 MM.

KoHpeHcop nmeeT cnot 14 (puc. 2) ona ycTaHOBKK cnaliaepa TeEMHOro nons unu cnaingepa ¢asoBoro KOHTpacTa.

KpoHWTeliH KOHAEeHCOPa MMEET NPYXUHHbIN gepXaTesnb, C MOMOLLb0 KOTOPOro AByMs BuHTamMu 8 (puc. 1) koHaeHcop
LeHTpupyeTca B onTu4eckoin ocu. Gurkcaumsa KOHAEHCOpa B AepXKaTesle OCyLecTBnaeTcd BUHTOM 9 (puc. 2).

Npuncosas anepTypHasa anadpparma perynmpyetca (0TKpbiBaeTca/3akpbiBaeTca) konbuom 7 (puc. 1) [lna poctuxeHuns
Haunyylero Ka4ecTea n3obpaXkeHns pekoMeHayeTca NPUKPbIBaTb anepTypHYI0 AnadparMy KOHOEHCOopa CBeT/Ioro nons
npuénnanTenbHo Ha 1/3 gnamMeTpa BbIXOAHOr0 3payka 06bekTuBa.

BmecTo koHaeHcopa A66e B AepxaTesb KOHAEHCOpa MOryT YCTaHaBAMBaTbCA KOHAEHCOPbl TEMHOMO0 nona 1 ¢a3osbili
KOHOEHCOp.

MPEAMETHbBIA CTONNK

[BYXKOOPAWHATHbIV NpeaMeTHbI CToNuK 4 (puc. 2) obecneynsaeT nepemMelleHne ob6bekTa B ABYX B3aUMHO
nepneHanKYNspHbIX HanpaBaeHMAX C MOMOLLbio pyKosTok 13 (puc. 1), pacnofoXeHHbIX Ha OQHOI ocu.

Pasmepbl cTonuka: 180 x 150 mm. lnanasoH nepemMelyeHns obvekTa: 75 x 50 mm. LleHa geneHns wkan — 1 MM, ueHa
peneHns HoHnycos — 0,1 mm.
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V cTonvKa oTCyTCTBYET BblaBUXHas 3y64yaTas peiika no ocu X, 4To NOBbIWAET 3pProHOMUYHOCTb PaboTbl. MexaHnam
C peMeHHoli nepepaYen nnaBHo nepemMelaet 06bekT. 06bEKT KPENUTCA Ha MOBEPXHOCTY CTONIMKA NpenapaTo-
pepxaTtenem 6 (puc. 1), 4ng 4ero NpyX1M 0TBOAUTCA B CTOPOHY. [penapaToaep)xaTenb KpenuTca K CTONNKY Npu
noMoLLM ABYX BUHTOB. [pn cHATOM NpenapaTogepaTtene 06beKT MOXHO NepeMeLLaTb PyKou.

Mpu paboTe B OTpaXKeHHOM CBeTe B CTO/MK YCTaHABNMBAETCS YepHas BCTaBKa, ybupaiowwas napa3uTHyo 3acBeTKY OT
npoxoasALLero ceeTa.

NOMWHECUEHTHASA HACAOKA

06wwuii BUAO NIOMUHECLLEHTHO HacaaKu NpeacTasfeH Ha puc. 3.

12 " 10
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4 5 6 7 8 9
Puc. 3. JlloMmuHecueHTHasa Hacaaka
1. Kopnyc 5. BUHT LLEHTPMPOBKY NONEBONA 9. ®oHapb pTYTHOI Namnsbl

anadparmbl ocBeTmuTens 10

2. Konbuo nepemeuieHns Typenu
" P w yp OTpa)XeHHOoro ceeTa

. PykoaTka nepemeweHuns
NOMUWHECLEHTHbIX 6/10KOB

KONnneKTopa Baosib

3. 3awWnTHbIN 3KpaH 6. MnacTuHa ceeToBoro 6apbepa OnNTUYECKON ocKn

4. B Kpenners 7 B et hoHapr . Pyontie packpuTun Avagpart
NIOMUWHECL,EHTHOr0 0OCBEeTUTENS JEI)IO\I/VIVIHEC CHTHOM HACALKE P
Ha lWTaTmBe MUKpPOCKONa H A 12. BuHT KpenneHus

8. Kabenb nutaHnsa ¢poHaps BM3yasibHON HacagKu
PTYTHO Namnbl

Kopnyc
Kopnyc ntoMmuHecueHTHol Hacagky 1 (puc. 3) ycTaHaBnMBaeTcs B 0TBePCTMe BepxHero ¢pnaHua WwraTuea 1 3akpennsercs
BUHTOM 4 (puc. 3).
Ha kopnyce HacaAkmn HaxoAUTCs CoeanHNTENbHBIV MePEXOAHUK, MOCPEACTBOM KOTOPOro KOPMYC coeanHsaeTcs
¢ doHapeM pTyTHOW Namnbl 9 (puc. 3). 3aWUTHBIA 3KkpaH 3 (puc. 3) KpenuTcs K Kopnycy ABYMS BUHTaMMU.
MeTannuyeckas nnactuHa ceetoBoro 6apbepa 6 (puc. 3) ycTaHoBMEHa B Na3 Kopryca Hacagku. [nactnHa nmeeT Tpu
MOMOXEHNS:
1. HelTpanbHbIN cBETOPUNBLTP, 0CNAbNAOWMIA CBETOBOI NOTOK 1 OTCEKAOWMIA ANNHHOBOTHOBbIE YbTPadoNeToBbIe NyyHY;
2. 3arnyuka, nepekpbiBatolLas CBETOBON NOTOK MOMHOCTbIO;
3. cBobogHoe oTBEpCTUE.
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B kopnyce Hacagku HaxoAUTCS NOBOPOTHas TYPesb C YETbIPbMS IIOMUHECLEHTHbIMU dunbTpamu. MepemMelteHmne Typenu
B KOpryce Hacagku obecneymBaeTcs NoBOPOTOM Konbua 2 (puc. 3). DUKCUPOBaHHOE NONOXEHNE PYKOATKMN Mog,
CYMBONIOM 03HA4YaeT BK/IOYEHMNE B XO4, 1y4eli COOTBETCTBYIOWEro Habopa.

Ka)xablin Habop cBeToGMNbTPOB NPEACTaBAAET COBOKYMHOCTb Bo36yxaatowero ceetopunbrpa (EX), anxponyHoro
3epkana (DM) n 3anupatowero ceetodpunbtpa (EM), pazmelleHHbIX B cnewnanbHon onpase. Bosbyxaatownia
ceetodunbTp (Exitation filter) nponyckaeT Tonbko Ty YacTb AMana3oHa BOH CeKTpa 0CBeTUTeNs, kotopas appeKTUBHO
B0O36yXXAaeT onpeneneHHbln kpacutens. JuxponyHoe 3epkano (Dichroic mirror) nsénpaTtenbHo oTpa)kaeT CBET Ha AIMHE
BOJIHbI BO36Y)XAEHMNA 1 NPONyCcKaeT CBET Ha AJIHEe BOJHbl aMuccun kpacutens. 3anupatowuin ceetodpunbtp (Emission
filter) ocnabnset Becb cBeT, NpolweAwnin Yepes Bo36yaaowWwmin ceeTopunbtp, 1 3o GeKTUBHO NponyckaeT cBeT
KpacuTens B 3afaHHOM AnanasoHe AJNH BOJH.

Konbuo nepemelleHns Typenn MoxeT 6biITb 3adMKCPOBAHO B O4HOM M3 NSTU NONOXEHWA, COOTBETCTBYIOLLEM OAHOMY
13 YyeTbipex TUNOB GUABTPOB, CMOHTMPOBAHHbIX Ha Typenu: cuHuin (B), 3enensiii (G), dnonetosbiii (V)

n ynbTpadpuonetoBbiin (UV) unu HeiiTpanbHoe nonoxeHue (0). MapknpoBka Kaxaoro ¢puabTpa COOTBETCTBYET LBETY
ny4yein Bo3by>XaeHUs 1 HaHeceHa Ha Konbuo 2 (puc. 3) B BUAE cUMBoONa.

Bbi6upaTb ¢pUABTPbI NPYU NPUMEHEHUM JTIOMUHECL,eHL N Heo6X0a4MMOo B COOTBETCTBUM C GpIyOPOXPOMOM
(nOMMHECLLeHTHbIM Kpacutenem).

MonoXxeHne pyKkoaTKu nog cMBosioM «0» npegHasHayYeHo Ang paboTbl B NPOXOAALLEM CBETE MO METOAY CBETNO0ro
nons UAn Apyrux MeTofoB KOHTPACTUPOBAHUA NPV YCOBMU NPUMEHEHUA COOTBETCTBYIOLMNX YCTPOIACTB (YyCTpoiicTBa
ana HabnogeHus metonoM ¢a3oBoOro KOHTpacTa, KOHAEHCOoPa TEMHOIO NoJg UKW YCTPONCTBA NPOCTOI Nonspusaunm).

CnekTpanbHblli AnanasoH Bo3byxaeHus nioMmmHecueHumn: 320-555 Hm.
CnekTpanbHbIil guanasoH nccnegyemon nioMmuHecueHunn: 435-700 HM.

B Mukpockone ncnonb3yTcs WPOKONonocHble cBeTodubTPbl. Bo3byxaeHne npomcxoanTt B BbiIbpaHHOM
AunanasoHe OJ/IMH BOJH, a 3anunpatowmnin cBeTopunbTp NPonyckaeT BeCb CNEKTP C ANIMHON BO/HbI 6onblue 3a4aHHON.
MonoxxeHune «G» (GREEN — 3eneHblil) 03Ha4YaeT, YTO BK/THOYEHHbIN B X04, Jiy4elt GunbTp U3 06wwero n3nyyeHns MCTOYHMKA
ceeTa (250-900 HM) ans Bo36yXaAeHUS NIOMUHECLLEHL MM BblgensaeT MOHOXPOMATNYECKOE N3NTyYeHUe 3e/IeHoN
obnactu cnekTpa 495-555 HM. HabnogeHune cBevyeHUs 3nemMeHToB 06beKTa B OTPaXKEHHOM CBETE Moc/ie NPOX0XAeHNS
yepes 3anupatowmii ceeTodunbTp NponssoauTca B 06nactn 595-700 HM, 4TO COOTBETCTBYET OPaHXEBO-KpacHOMY
uBeTy. OcTanbHble TPU NIOMUHECLEHTHbIX 6110Ka GUNbTPoB paboTatloT No aHanoruu.

TexHn4yeckue XapaKTepucTtukmn NIOMUHECLLEHTHON Hacaaku YKa3aHbl B Tabnuue 3:

Tun 6noka OnvHa BonHbl BO36YXAEHMS, HM  [luxponyHoe 3epKano, HM [InnHa BoMHbI 3anupaHus, HM
VYnbTpaduonetosbiii (UV) 320-380 425 435
®uoneTosbin (V) 380-415 455 475
CuHwii (B) 450-490 505 515
3eneHblii (G) 495-555 585 595

®doHapb pTYTHOI namnbl
@®oHapb pTyTHON Nnamnbl 9 (puc. 3) kpenutcs Ha kopnyc Hacaakm 1 (puc. 3) BuHTOM 7 (purc. 3). B koxyxe dpoHaps
PTYTHOIA laMnbl PacrnooXeH KONEKTOP, KOTOPbIA NpoeumpyeT nsobpakeHne NCTOYHNKA CBETA, CBETALLYIOCS
paspsiAHYIo Ayry pTYTHOW Namnbl, B BbIXOAHOW 3pavyok 06bekTBa MUKpockona. lepemelieHune KonnekTopa BA0Mb OCK
ocywecTBnseTcs pykosTkoin 10 (puc. 3).

BHuMMaHMe: cHUMaTh GpoHapb PTYTHO NamMnbl C KOpRyca HacafAKN MOXHO TOJIbKO NPY OTCOeAUHEHHOI OT CeTH
cucteme anekTponuTtaHums!

Kpbiwka ¢poHaps 2 (puc. 4) kpenutcs K doHapto asymMs BuHTamMmu 1 (puc. 4). C BHyTpeHHen CTOPOHbI KPbILLKK
PacnosioXeH AepxaTtenb PTYTHOW NamMmnbl. PTyTHas namna 6 (puc. 4) ycTaHaBnuBaeTcs B Konbua 7 (puc. 4) n 3axumaeTcs
BUMHTamMu 8 (puc. 4). AHoA 1 KaTod PTYTHOW NaMnbl UMEIOT pa3Hblli AnameTp, KonbLa Ang YyCTaHOBKMN NamMnbl UMeT
COOTBETCTBYIOLNE pasHble AnameTpbl.
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1
2
3
4
5
Puc. 4. ®oHapb pTYTHOI NamMnbl
1. ByHT Ppukcaumnm Kkpbiwkn G¢oHaps 6.PTyTHas namna
2. Kpbiwka poHaps 7. Konbua ycTaHoOBKN namnbl
3,4. PYKOATKMN LEHTPUPOBKMN PTYTHO Nnamnbl 8. BUHTbI KpenneHus namnbl B KOnbLax

5.Kabenb nutaHus ¢oHapsa pTyTHON namnbl

BHMMaHMe: Henb3s KacaTbCA pyKamMu CTEKASAHHOWN Kon6bl pTyTHO namnbi!

LleHTpupoBaHne pTYTHOW NaMnbl 0THOCMTESIbHO ONTWYECKON OCK OCYLEeCTBAAEeTCA pyKoaTkamMu 3 1 4 (puc. 4).
PykosaTka 4 cny>xuT ans nepemelleHns gepxaTtens ¢ n1amMnoi B BEPTUKaNbHOM HanpaBfieHny, a pykosaTka 3 — ans
nepemelLeHys B rOpM30HTaNbHOM HanpaBneHuu.

K kpbiwke ¢oHapsa npukpenneH kabenb nutaHusa. Kabenb HecbeMHbINA.

Bnok nogykura pTyTHON namnbl

Brok nogxura npegHasHavyeH 419 3aXUraHua v MUTaHUa PTYTHOIA TaMMbl NOCTOSAHHbBIM TOKOM.
BHewHwniA BUA 6N10Ka nogykura pTyTHON namnbl NpeacTaBieH Ha puc. 5.

Puc. 5. bnok nogyxura pTyTHOW namnbl

1. KHonKa BK/10YEHUA/BbIK/IIOYEHUS MUTAHNA 5. [lep>xaTenb npegoxpaHntens
2. NHpnkaTop noTpebnsemoro Toka 6. BeHTnnatop 6noka nogxwura
3. CyeTyuk BpeMeHn paboTbl Namnbl 7. Pasbem noaknoyeHus kabena nutaHus

4. PazbeM ong nogknoYeHns K ceTu ANEeKTponnTaHna ¢0Hapﬂ PTYyTHOW Nammbl
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Kabenb nutaHus ¢poHapa pTyTHOI aMnbl NoAKI0YaeTca B pa3beM 610ka nogxura 7 (puc. 5). bnok nogxxura Bkio4vaertcs
B CeTb C NOMOLLbIO CETEBOrO WHYpa. CeTeBoN WHYpP NogknovaeTca K pasbemy 4 (puc. 5). MutaHne pTyTHOA namnbl
BK/IO4aeTCs ¢ noMolbto BbikntoyaTens 1 (puc. 5). Mocne 3axuraHns pTyTHas namna BXOAMUT B peXnUM He MeHee 10 MUHYT.

BHumaHue! Henb3ga BbikAOYaTh PTYTHYIO NaMny paHee, 4eM Yyepes 15 MuHyT nocne ee 3axuraHus! MNostopHoe
BKJIIOM€HUE PTYTHOI 1aMmbl BO3MO)XXHO TO/MbKO Yepe3 15-20 MuHyT nocne ee Bbik/loYeHUs!

KAMEPA

LUndposas kamepa 6narogapsa yctaHosneHHoMy CMOS-ceHcopy SONY Exmor/Starvis o6nagaeT BbiCOKOIA
CBETOYYBCTBMTENbHOCTbIO U HU3KUM ypoBHEM Wwyma. Kamepa paboTaeT aBTOHOMHO 6€3 NoAKII0YEHMS K KOMTbIOTEPY
M YCTaHOBKM Nporpamm.

Kamepa ycTaHaBnunBaeTcs B BepTuUKasbHbIli Ty6yc BN3yanbHON HacaaKu.

MuTaHne kamepbl ocylecTBAseTCd Yepes ceTeBol aganTtep 12 B/1 A.

MOHUNTOP

MoHunTOp NpegHa3HayeH A9 co3gaHns cucteMbl BU3yanusaunm mmkpockona MAGUS. OH nogkntoyaeTcs

K YCTaHOBMIEHHOI HAa MUKPOCKON KaMepe 1 BbIBOAUT M306paXkeHne B peasibHOM BPEMEHMN.
MoHunTOp ycTaHaBNMBaAETCA Ha CTON UM MONKY Ha OTKMAHYIO MOACTaBKY WA KPENUTCA HAMNPSMYI0 K KAMepe UAn K WTaTuBy.
MuTaHne MOHUTOpPa OCYLLECTBNSETCS OT CETU NEPEMEHHOro Toka, NocTosiHHOro Toka 5-12 B/1 A (Type-C).

PACMAKOBKA MUKPOCKOMA N YCTAHOBKA COCTABHbIX YACTEW

Mpouecc ycTaHOBKM (MOHTaXa) Noka3aH Ha puc. 6.

)

I

[

Puc. 6. YcTaHOBKa cOCTaBHbIX YacTell
. OcBo6oaunTe MUKPOCKON OT YNaKoBKMU.
. MpoBepbTe KOMMNNEKTHOCTb MUKPOCKONA MO N. 8 HAaCTOAWEro PyKOBOACTBA NO 3KCNAyaTauuu.

. ﬂpomssep,vlTe BHELWHWNA OCMOTP MMKpOCKOoNna 1 HpMHa,D,ﬂe)KHOCTeVI, y6e,u,|/|Ter B OTCYTCTBUU I'lOBpE)K,D,EHVIVI.

N NN P

. BoiHbTe wtatne mukpockona 1 n BusyanbHyo Hacaaky 3. Ecnu Bu3yanbHas Hacagka 3akpenneHa Ha wraTuBe,
aKKypaTHO BbIHbTE UX BMECTE.

5. OcnabbTe YCTAaHOBOYHbI BUHT 2 C MOMOLLbIO K/l0Ya-WecTUrpaHHuka. Ecnm BnsyanbHas Hacagka 6bina 3akpenneHa
Ha WTaTnNBe, CHAMMUTE CO WTaTMBa BN3YyasbHYI0 Hacagky.

6. N3BnekuTe 13 ynakoBOK YCTPOICTBO OCBETUTENS OTPaXKEHHOr0 CBeTa (Kopnyc NOMUHECL,EHTHO Hacaakm) 6
1 doHapb PTYTHOI namnbl 5. CHUMUTE ¢ Koprnyca HacagKu Nblie3aluTHble 3arnyLwKu.
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7. YcTaHOBMTE KOPNYC NIOMUHECLEHTHOIM HacaaKy 6 Ha wTaTue Mukpockona 1. 3aduKcnpyinTe BUHTOM 2 C MOMOLLbIO
WecTUrpaHHoro kntoya. 3adukcmpyiiTe 3aWnTHbIA 3KpaH 4 NpU NOMOLLM ABYX BUHTOB Ha GPOHTaNbHOI YacTu
Kopnyca loMUHECLLEHTHO HacaaKu.

8. YcTaHoBUTe GpoHapb PTYTHOW namnbl 5 Ha Kopnyc NOMUHECUEHTHON Hacaaku 6. 3apuKcUpyinTe yCTaHOBOYHbIW BUHT.

9. YcTaHOBMTE PTYTHYIO NlamMny, Kak nokasaHo Ha puc. 6b.

3 4 7

Puc. 6b. YcTaHoBKa pTYTHON namnbl

BHumaHue! Ha Bpemsi TpaHCNOpPTUPOBKM Bo U3bexxaHne npobseM BMeCcTo pTYTHON laMMbl yCTaHOBMEH
NAacTUKOBBIA CTEPXKEHb.

C nomouibio OTBEPTKN OTKPYTUTE BUHTbI 1. OTKpoliTe KpbiwKy 2. OcnabbTe aBa BUHTa 5 Ha naTpoHe namnbl 6 U BbIHbTE
NnacTUKOBbIN cTepXeHb. [locTaHbTe PTYTHYIO NaMny 4 U3 YNaKoBKY 1 YCTAaHOBMTE €€ KOHLbl B KO/bL,a MaTpoHa.
PacnonoxwuTte LeHTp nammnbl Ha OAHON NVHUN C ABYMS LEeHTPanbHbIMy BUHTAMU U KpecToobpasHbiM wanuem 7.
3aTsHuTe BUHTbHI 5. AHOA 1 KaToA NaMnbl UMEIOT pasHblil guameTp. Konbua naTpoHa nammbl MeT COOTBETCTBYOLWME
rnocafo4Hble AuameTpsbl.

VcTaHoBUTE KpbIWKY dOHaps Ha MecTo 1 3aduKcupyinTe ee AByMsa BUHTamm 1.

10. NopgkniounTe kKabenb NUTaHMS poHapa PTYTHON laMnbl B pa3beM 8 610ka nogxxura. MoagknoynTe CeTeBo WHYP
B pa3bem 9. BkntounTte WHyp B pO3ETKY 3NEKTPONUTAHUS.

11. YcTaHoBMTe BU3yaNbHY0 Hacagky 3 Ha Koprnyce NIOMUHECLEHTHON Hacaakmu 6. 3apuKkcupyiiTe yCTaHOBOYHbIV BUHT
C MOMOLLbIO KNH0Ya-LWeCTUrpaHHNKaA.

12. [locTaHbTe NbinesalmTHble 3arnyLwWwKn u3 Ty6ycos BUayanbHOii Hacaaku. BctaebTe okynapbl 7 B OKYAspHble Ty6YCbI.
MoBepHWTE OKYyNAPbI N0 OKPYXHOCTW, y6eanTech, YTO OHU MNIOTHO YCTaHOB/EHbI B TY6YCHI.

13. Moakno4ynTe ceTeBomn WHYpP B rHe3no Ha 3afHel naHenu wraTuea. Bknounte WHYP B PO3ETKY 31EeKTponnTaHuns.
14. I'Iposepre HaOeXHOCTb 1 6e30NacHOCTb YCTaHOBKIN BCeX yacTen MWUKpOCKona.

15. I'IpOBepre n OTCOpTI/Ip\jI7ITe B HY>XHOM nopdaKe npunaraemMmbie BCnomMmoratesibHbie NPUHaANEeXXHOCTU U MHCTPYMEHTbI.
XpaHI/ITe X B Hagnexauwem nopganke, 4YT06bI N36EXaTh nyTaHWLbI.

16. CoxpaHuTe ynakoBKY Ha c/y4ail Heo6X0AMMOCTM TPAHCMOPTUPOBKN MUKPOCKOMa.

PABOTA HA MUKPOCKOTIE B NPOXOAALWLEM CBETE MO METOAY
CBETNOro non4

BK/TOYEHWE OCBELLEHNA

HDE)K,D,E 4YeM BK/TIOYNTDb BbIK/IOYaTe/Ib MUKPOCKOMNa, NpoBepbTe, COBNagaeT I BXOAHOE HanpsXXeHne nuTaHng
MWKPOCKOMNa C MeCTHbIM Hanpsa>XeHnem cetn. Ecnn HEeT, He BKJIlO4alNTE MWUKpOCKon. Ecnn Ha MWUKpPOCKON nogaeTtcqa
HeCOoOTBeTCTByOWEee BXOAHOE Hanps>XeHne NnnTaHng, MoXeT BOSHUNKHYTb KOPOTKOE 3aMblKaHe Wi Bo3ropaHune.
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VYCcTaHOBMTE KOMbLO NEPEMELLEHNS TYPenn NIOMUHECLEHTHbIX 6/10k0B 2 (puc. 3) B nonoxeHne «0».

VYcTaHoBMTE nnacTuHy 7 (puc. 3) B NON0XeEHNEe «3ariylKa».

V6enmTech, YTO CETEBOW WHYP NOAK/MIOYEH K Pa3beMy Ha 3a4Heli CTeHKe WTaTnBa MUKPOCKoNa.

MepeBeaunTe BbiKNOYATENb 3NEKTPONUTaHUA 1 B nonoxeHne «—» (BKIHOYEHO).

OTperynupyiTe 9pKoCTb CBETa BpalleHNeM gucka 2 Tak, 4Tobbl ApkocTb cBeTa cocTasnana 70% 0T NOMHON MOLHOCTM.

Puc. 7. BknioyeHune ocBeweHna n perynmpoeka ApKOCTN ropeHnda namMmnbl

He cnegyet aepxxatb AUCK peryamnpoBkn ApKOCTU B MONTOXEHUNN MaKCuMasbHOW APKOCTWN B Te4yeHne onnTenbHOro
BpeMeHwun. 370 MOXeT NpPpUBEeCTN K COKpaLleHNo Cpoka Cﬂy)l(sbl namMnbl. I'Iepe,u, OTKNK4YeHneM MNKpPOCKOMNa OoT ceTun
yﬁaBbTe HakKan ropeHna namnbl 40 MUHUMYMa.

PASMELEHWNE OBBEKTA ST

A )
—\

MomecTuTe Nnpenapat 1 Ha NPeAMETHbIN CTONNK MUKPOCKOMa.
OTperynupyiiTe n3obpaxxeHue, nepemeLLas pyKosaTku

yrnpaefieHns cTonnka 2 1 3 Tak, YTobbl HabnoaaeMblit = 1
y4yacTok o6bekTa 6bl1 NpaMo nog 06beKTUBOM.

MpeaMeTHbIN CTOANK UMEET CUCTEMY ABYXKOOPANHATHOrO
nepemeleHund. PykoaTkn nepemelneHnsa npenaparta 2
KoaKcumanbHbl — HaXoAsTCa Ha ogHoiA ocu. Ctonuk 6e3 3

BbICTyNatowein 3yb4aToli periku.

PykosaTka 2 KOHTpONUPYET NPOAONbHOE NEPEMELLEHNE,
pYKoATKa 3 KOHTPONMpPYET NonepeyHoe nepemMeLleHune.
[unana3oH nepemelieHns ctonuka coctasnseT 70 mm
no ocu Xun 50 mm no ocn Y.

Puc. 8. PasameuweHne obbekTa

®OKYCUPOBKA HA OBBbEKT

BeepuTe B xop nyyeil 06bEKTUB yBENMYEHMEM 4 KpaTa (peKoMeHAyeTcsa HaunHaTb npouecc GokKyCUpPOBKU C 06 bEKTUBOB
Manoro UAn cpegHero yBennyeHns, MMeroLwmx 4OCTaTo4YHO 6onbluoe nose 3peHuna n paboyee paccTosHue).

BpauieHunem pykoaTku 2 rpy6oii $oKYCMPOBKN OCTOPOXHO NOAHUMUTE NPEAMETHbIA CTOMANK NOYTH 40
COMPUKOCHOBEHNSA 06beKTa C GPOHTANbHOW NH301 06 bEKTUBA.

Ha6niopas B okynap, yCTaHOBMEHHbI B NPaBblil OKyAApHbI Ty6yc (MpW 3TOM feBblii a3 3akpbiT), U MeANeHHO
onyckas npeaMeTHbI CTONNK, CHOKYCUPYIATE MUKPOCKOMN Ha pe3koe n3obpaxkeHne 06beKkTa C MOMOLLbI0 PYKOATOK
rpy6oi n ToHkoin pokycupoeku 1.

XecTkocTb Xxoa py4ku rpy6oii GoKycrpoBKK perynupyeTca u 3apaHee HacTpanBaeTcs Ha NpeanpuaTum-
M3roToBUTENE AN1F NEFKOCTN NONb30BaHNA. Ecnin ecTb HEOBX0AMMOCTb OTPEryNpPOBaTh XXECTKOCTb X0A4a PyyKy rpy6oit
$OKYCMPOBKY, cneayeT BpawaTb PYKOATKY PEryVpOBKY XXECTKOCTU X048 4. [ToBOPOT MPOTWB YaCOBOW CTPENKM
yBeNNYMBaeT XXeCTKOCTb X043, N0 YaCOBOV CTPENKE CHIKAET.
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Pyuyka 3 npegHa3HayveHa ana 6nokMpoBKy rpy6oit GoKycnpoBKK; 3aTa PyHKLMSA obecrneynBaeT COXpaHeHe BEPXHero
OUMKCMPOBAHHOIO NOIOXeHUs cToNnKa. bnokmpoeka xoga rpy6oli pokycmpoBky yaobHa ansa 6bICTpol CMeHbl NnpenapaTa.
Korga npeameTHbIn cTonuk 3abnoknpoBaH B 3apaHee 3af,aHHOl No3nLUK, CMEHMB Npenapar, Bbl MoXeTe BbICTpo
chokycnpoBaTb YeTKoe n3obpaxeHune BpalLeHNeM py4ykin rpy6oin GokKycnpoBKM A0 ynopa U 3aKOHYUTb HAaCTPOIKY
PYKOSATKOI TOHKOI $HOKYCUPOBKN.

CnepyeT NOMHUTb, YTO NpU 3aPUKCMPOBAHHOM MOMOXKEHUMN PYKOSATKN 610KMPOBKU rpy60ii poKyCMpOBKU
He crnepyeT BpawaTb pyKoATKY rpy6oii ¢oKyCcupoBKM Nocie Toro, Kak CTONMMK AOCTUT yrnopa. 3TO MOXKeT NpUBecTU
K MosioMKe MexaHu3Ma GpoKyCMpOoBKMU.

Ecnv HOBbIN NpenapaT okaXeTcs C ApYroii TONWMUHOW NpeaMeTHOro cTekna u cpoKycupoBaTbcs Ha 06beKT
He yaaeTcs, cneayeT nepeBecTu pyKosTKY 6/10KMpoBKY rpy6oii poKycMpoBKU B CBOGOAHOE MOOXKEHME.

Puc. 9. DokycupoBka Ha 06beKT

HACTPOWKA BU3YAZTbHOW HACAOKW

[lna komMmneHcauuyu aMmeTponuu rnas3 HabnogaTens NCNonbayiTe AVONTPUIHYIO MOABUXKY NeBOro OKyAapHoro Tybyca.
WN3HavanbHO cneayeT BbICTAaBMTb AUONTPUIAHYIO MOABUXKKY Ha HOMb, A1A 3TOMO BpalleHnem Konbla 1 coeMecTuTb «0»
C MeTKol 2.

Ha6ntonasa B okynap, yCTaHOB/EHHbIV B NMPaBblii OKYAAPHbIA TyOyc (Npy 3TOM NeBbIN rnas 3akpbiT), choKyCcupyinTech
Ha YyeTKoe n3obpaxkeHne o6bekTa. Habnogasa B okynap, YyCTaHOBAEHHbIV B /1eBbIV OKYAAPHbIA Ty6yc (Mpy 3TOM NpaBblii
rnas 3aKkpbiT), U He Tporas PyKoATOK GOKYCMPOBOYHOIO MexaHnama, nobeiiTecb peakoro n3obpaxkeHns o6bekTa B 1eBOM
OKyngpHOM Ty6yce BpalleHMeM KosibLa ANONTPUIAHOrO MexaHuama 1.

1. Konbuo perynnpoekmu
LVNONTPUIAHON NOABUXKN

2. MeTkKa

Puc. 10. HacTpolika MexaHn3Ma AUONTPUAHON NOLBUXKMN
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[unana3oH perynnpoBkmn coctasnset +5 anontpuii. Lndpa Ha KonbLe COOTBETCTBYET AMONTPUINHOK NOACTPOIKE rnas.
MeTka c60Ky NpegHa3HavyeHa ang MapkMpoBKM.

PeKOMEH,D,VETCFI 3aNoOMHUTb CBOE 3Ha4YeHne ,EI,I/IOHTpVII7IHOI7I I'IO,D,CTpOVIKVI, 4TO6bI NCNONbL30BaTL €O B C]'Ie,Cl,yPOIJJ,I/Iﬁ pas.

VYCcTaHOBUTE paccTosHUE MexXAay 0CAMI OKYAAPHbIX Ty6YCOB HacaAKu B COOTBETCTBUM C ra3Hoil 6as3oii HabntogaTtens
NMOBOPOTOM OKY/NAPHbIX TY6YCOB OTHOCWTENbHO OCU WapHMpa TakuM 06pa3oM, 4Tobbl M306paxeHne 06bekTa B KaXAoM
oKynape npu HabngeHUn A4BYMA rnasaMiy BOCMPUHMMAanoch HabnogatenemM Kak 04Ho.

Puc. 11. HacTpoilka MeX3pa4KoBOro paccTosHuA

PEKOMBH,D,VETCFI 3aNoOMHUTb CBOE MeX3pa4YKoBOe paCCTodHMe ang nocneanywowero ncnoab3oBaHmg.

Ty6ycbl BU3yanbHO HacagKu MOXHO BpawaTtb Ha 360° TakuM 06pa3oM n3MeHss BbICOTY B3opa And yaobcTea
nonb3oBaTenieli pasHoro pocTa. [py Mexx3pa4ykoBOM paccTossHUN 64 MM BpaueHne Ha 180° nameHsieT BbICOTY B30pa
Ha 50 mm.

HACTPOWKA OCBELWEHMWA NO KENEPY

Mpwn paboTe Ha CBETOBOM ONTUYECKOM MUKPOCKOME Ka4ecTBO N306paXeHNs B paBHO CTEMEHN 3aBUCUT OT ONTUKK U OT
OCBETUTENIbHO CUCTeMbl MUKPOCKOMA, MO3TOMY HAacCTPOiiKa OCBELLEHNS ABNSIETCA BaXHON NOArOTOBNTENbHOW
onepauueii. Cuctema ocBeLLEHNS BNUSET Ha pa3pelleHmne n3obpaxxeHus, KoMbopT Npu AnuTenbHoll paboTe 1 Ka4ecTBo
doTorpaduii npyn ucnonbaoBaHun LdPOBbLIX Kamep.
Hanuuune oceeweHus no Kénepy sBnseTcs ogHUM 13 NprU3HaKoB NpodeccroHanbHoro Mukpockona. MpaeunbHas
HacTpoiika ocBelleHus no Kénepy gaeT cnegyowme npenmyLLecTsa:
— MaKCKMasibHO BO3MOXHOE pa3peLleHe Ha KaXa0M 06bekTrBe;
— oKycupoBKa Ha n3obpaxxeHne obbekTa nccnenoBaHus, NPU KOTOPOU yaanaoTcs nsobpaxeHnsa aptedakToB: Nbln
Ha ocBeTUTENe Unn Ha npenapaTe, 6nuku;
— OAHOPOLHOCTb OCBELL,EHNS BCEro Nons 3peHNs, OTCYTCTBMNE 3aTEMHEHWIA MO KpasMm.
HacTpoiika ocBeweHus no Kénepy nponssogutce cnegyowmm obpasom:
— MNpown3BeaunTe AeiCTBUSA, ONMCAHHbIE BbIWE: BKIIOYNTE OCBETUTENDb, pa3MecTuTe 06bEeKT Ha NpeaMeTHOM cTonnke 1,
cdoKycupyiiTecb, HaCTpoTe BU3yasbHy0 Hacaaky.
— PackpoiiTe nonesyto anadparmy KonnekTopa 3 n anepTypHyio gnadparmy KOHAEHCOPa 2, pYKOATKON nepemMelLeHuns
KpOHLWTEHA KOHAeHcopa 5 nogHMMKTE KOHAEHCOP A0 ynopa.
— Ha6niogas B okynapbl, NPUKPOIATe NosieByto 3 1 anepTypHyto Anadpparmy 2, Tak 4Tobbl 6bi1a OCBeL,eHa TONbKO
LeHTpanbHasa 4acTb NoNg 3peHus.
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— MpuBeanTe n3obpaXkeHne B LEHTP MOJA 3pEHNS OKyAApa C NOMOLLbI LEHTPVPOBOYHbIX BUHTOB KOHAEHCOPA 4.

— OcTopoXHO NepeMeLLas KOHAEHCOP BBEPX 1 BHU3 BPaLLeHNeM PyKOSTKY AepxaTens KoHgeHcopa 5, nomecTute
KOHAEeHcop B paboyee NosoXxeHne, Npy KOTopoM ByaeT peskoe M306paxeHne KPaeB MHOTOrpaHHIKa NPUKPLITOA
nonesoli gnadparmbl, a AMPPaKLNOHHBIN CUHE-3eNeHbll LBET Ha Kpato anadparmbl obpalueH 3a Kpaii gnadpparmol,
a He B MoJie 3peHus.

— Packpolite nonesyto anadpparmy 3 HemMHOro 6osblue, 4em pasmep nons 3peHus. MoxeT notpeboBaTbes
[AOMNONHUTENbHAA LeHTPUPOBKa.

— BbIHbTe OKYNAp 13 NpaBoro okynspHoro Ty6yca Hacankmu 6e3 AMonTPUIAHON NOABUXKU 1, Haboaas BbIXOLHON
3payok 06beKTNBa, packpoiiTe anepTypHyI0 anadparmy Ha 2/3 BbIXO4HOrO 3payka o6bekTuBa. 3Ta BennynHa bygeT
HEeMHOro MeHblue anepTypbl 06beKkTUBa.

— BcTaBbTe oKynap B OKyAApHbIii Ty6ycC.

— MepexopuTte K HabnAeHVIO Npenapara B CBET/IOM oJe.

5
c
4
Puc. 12. LleHTpupoBKa KoHAeHcopa
1. MpeaMeTHbIA CTONNK 3. MNonesas anadparma 5. PykoaTka nepemelneHus
2. Konbuo packpbitus 4. BUHT LEHTPUPOBKN KOHAEHCOpPaA KPOHLWTeIiHa KOHAEHCOPa

anepTypHoOIi anadparmol

Mpn nepexofe K 06beKTBAM APYrUX YBENNYEHWI MONOXEHNE KOHAEHCOPaA Mo BbICOTE HE MEHATb, TONbKO PEryInMpoBaTh
pacKpbITue NOJIeBOIA U anepTypHoOIi Anadparmol.

Mpwy HacTpoiike OCBELLEHNS CNeayeT NOMHUTb, YTO N3MEHEHWE pa3Mepa NoneBoi gradparmMbl 0Ka3bliBaeT BAUSHUE
TO/IbKO Ha BE/IMYMHY OcBeL,aemMoro nong. [ng kaxaoro o6bekTUBa cnefyeTt packpbiBaTb NofeByio agnadparmy Ha
CTONbKO, YTOObI ee n3o6paxkeHne pacnonaranocbh B6a13n Kpas Nossg 3peHns MMKPOCKOMa, Ho 3a ero npegenamu.
BennuuHa nong apeHuns nmeet o6paTHYIO 3aBUCKMOCTb OT yBennyeHns 06bekTuBa. Yem 6onblie yBennyeHne o6bekTuBa,
TeM MeHbLUe Nojie 3peHuns, cnegoBaTe/ibHo, NPU cMeHe 06beKTUBOB B CTOPOHY YBeIMYeHs Nonesyio guapparmy
cliegyeT NPUKpPbIBaTh, MPY CMeHe 06bEKTVBOB B MeHbLUYI0 CTOPOHY NoneByio gnadparmy cnenyeT packpbiBaTh.

N3meHeHne pa3amMepa anepTypHoli anadparmMbl BAMSET Ha KOHTPACTHOCTb n3o6paxkeHus. He ysenunymealite 9pKocTb
n306paXkeHna pacKpbiTMeM anepTypHOI anadparmbl — 3TO NPUBEAET K NOTEpe KOHTPACTHOCTU U YMEHbLUEHUIO
paspellatoueli cnoco6HoCTW. ApKOCTb PeryanpyeTcsa ToNbKO PYYKO peryampoBKy SpKoCcTy oceeTuTensa. Yem 6onblie
yBenunyeHne o6bekTnBa, Tem 60/blie ero anepTypa, cfiegoBaTeNbHO, 60/blie pacKpbiBaeTcs anadparma KoHAEHCcopa.
OKoH4YaTenbHOE packpbiTUe anepTypHOI AnadparmMbl 3aBUCUT He TONMbKO OT 06bEKTIBA, HO 1 OT 06bEKTA, MO3TOMY
anepTypHasa gnadparma packpblBaeTcd Ha TakKyi Be/IMYMHY, Npu KOTOpoii n3obpakeHne ob6bekTa nonyyaertca Hambonee
KOHTPACTHbIM.

HopmanbHag paboTa ocBeTUTeNbHOI cCcTeMbl 06ecneynBaeTcs TO/IbKO NPY UCMOAb30BaHMM NPpegMeTHbIX CTEKO
TonwmHou 1-1,2 mm.
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PABOTA C UMMEPCWOHHbBIMWN OBBEKTUBAMN

nOﬂb3yFICb 06BHEKTUBOM 40X, yCcTaHoBUTE I/IHTepecyPOIJJ,I/Iﬁ y4acToK 06bekTa B LEHTP BUANMOIO Nong 3peHnd
MUKpocKona. Ha 06beKT HaHecuTe Kannwo NMMMEepPCNOHHOro Mmacna.

Henb3s npuMeHaTb cypporaTbl B3aMeH cneunanbHoro MUMMepCcUOHHOro Mac/a, Tak Kak 3TO MOXeT 3HauYMTenbHO
YXYALWNTb Ka4eCcTBO N306paXKeHuns 1 MPpMBECTMN K HEUCMPABHOCTUN 06bEeKTMBA.

BeeauTe B xog nyyelt uMMepcuoHHbIl 06bekTe 100x. Habntogas c6oky 3a NpocBeToM Mexay 06bekTUBOM
1 06bEKTOM, BpalLeHNEM PYKOATKMN rpyBoii GOKYCMPOBKM OCTOPOXHO NOAHUMUTE CTOSIMK A0 CONPUKOCHOBEHUS
06beKkTUBa ¢ Kannel uMmmepcun Ha obbekTe. Mpun aTom Mexay GpoHTaNbHON NMH30l 06beKTBa U 06beEKTOM 06pa3syeTcs
cnoit ummepcuun. [lo6enTech peskoro n3obpaxkeHns 06beKkTa ¢ NOMOLLbI0 TOHKO GoKyCcUpoBKU. B cnoe nummepcun
He J,0MKHbI COAEPXaTbCA Ny3blpbKK BO3ayxa. B npoTuBHOM cnyvae cnegyeT onycTUTb CTONMK A0 paspbiBa C Kannen
1 BHOBb COKYCMPOBATb MUKPOCKON Ha 06BEKT.

Mo okoHYaHWUK PaboTbl CHUMUTE YNCTON TPAMNOYKOW NN BaTOW CMOIN MMMEPCUOHHOMO Machna. [loBepxHoOCTH,
Ha KoTopble 6blN10 HAHECEHO UMMEPCUOHHOE Macno, NPOTPUTe BaTO, HABEPHYTOW Ha AEPEBAHHYIO NANoYKy U cnerka
CMOYeHHOI cnewunanbHoii cMecbto — O-kcunonom.

ONPEAENMEHWE OBLWEro YBEANYEHNA MUKPOCKONA

Obuiee yBenmyeHve MUKpoOCKoMa — 3T NPon3BeaeHNe YBeNnYeHnii 06bekTrBa 1 OKynspa.
Hanpumep, ecnu okynap 10x/22mmM, a 06bvekTuB 40x/0,85, obwee yeennyeHne mukpockona 10 x 40 = 400x.

ONPEAENEHWE NOoNg 3PEHNA MUKPOCKOMA

Mone 3peHns MMKPOCKOMa — 3TO OTHOLIEHWE MOMA 3PEHNS OKYapa 1 yBennyeHns o6bekTuea.
Hanpumep, ecnu okynap 10x/22mm, a 06bvekTuB 40%x/0,85, none 3peHns mukpockona 22 mm/40x = 0,55 mm.
[lns ToyHOro onpepeneHns Nonsg 3peHns MUKPOCKONa MCnonb3yeTcs 06beKT-MUKpomeTp (KanmbpoBoYHbIA cnaig).

MCNONMb30OBAHWUE KAMEPHI

UndpoBas kamepa ocHaweHa ceHcopom 8 Mnukc
1 bopmMupyeT peannucTmyHoe n3obpaxeHue
B paspeweHun 4K (3840x2160 nukc) npn
noakntoyeHnmn Yyepes nutepderic HDMI nnm USB 3.0.
Mpu nogkntoveHun yepes Wi-Fi paspeweHne
nsobpaxeHus Full HD (1920x1080 nukc).
KoHCcTpyKuus Mukpockona npegycmaTtpusaeT
HabnoaeHne 06beKTa Yepes oKyNapb
n poTorpadupoBaHme o6bekTa. BepTukanbHblil kKaHan
BM3yann3auum pacnoioXeH Ha BEPXHE CTOpPOHe
TPUHOKYNAPHOI Hacagku. B Hepaboyem cocTosHUN
OH 3aKpbIT NblIe3aWNTHOI 3arnyLwKoi 2.
MepekntoyeHne Ha KaHan BU3yanmaauum
ocyLiecTBngeTca Npy NOMOLWM pyKoaTkmM 4. PykosaTka
pacrnofiaraeTcs c ieBOil CTOPOHbI TPMHOKYAAPHONA
BM3YaNibHOW HacagKu.

1. BUHT KpenneHnsa 3arnywku
BaxxHo npaBuabHO Nogo6paTh KamMepy AN CbEMKM 2. MbinesawnTHas sarnywKa
06beKTOB B CBETE NtoMuHecueHumun. Cnegyet 3. BUHT LEHTPUPOBKM KaHaNa B3Yann3aLmim
obpalLaTb BHUMaHNE Ha CBETOYYBCTBUTENbHOCTb: 4. PyKOSITKA NEpPeKIIoYeHIs CBETOBOrO NOTOKA
yem 6onblue pasmep NUKCENS 1 pa3Mep CEHCOPA, Ha KaHan BM3yanusauuu
Tem 6onee YeTKoe U peanmcTuyHoe nsobpaxeHune 5. Kamepa

dopmupyeTcs.
Puc. 13. icnonb3oBaHne KkaHana Bnu3yannsauumn
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[lna paboTbl ¢ KaMepoii:
— OcnabbTe Kpenswumii BUHT 1. Y6epuTe 3arnyLiKy 2 n3 BepTUKaNbHOro BbIXoAa.

— B komnnekTe MNKPOCKOMNa eCTb nepexogHNK nog KpenneHune C-mount. CoeguHute Kamepy C nepexogHuUKom.
— YcTaHoBUTE Kamepy 5 B kaHan BU3yannsaunm n 3aKkpenmnte BMHTOM 1.

— BbiaBuHbTE PYKOATKY NepeKksito4eHna CBeToBOro noToka 4 no ynopa. Kpa|7|Hee BblABUHYTOE NOs0XeHNe
COoOTBETCTBYET pa60Te 6e3 ncnonb3oBaHns KaHana BU3yannsaynn.

— BktoumTe kKamepy cornacHo MHCTPYKLMK, HacTpoiiTe n3obpaxkeHue.

— Ecnn nsobpakeHne HeveTkoe, oTperynupyiite ¢okyc pyKoaTKON TOHKON GOKYCUPOBKM, 4TOOLI coenaTb
N306paXkeHne ACHbIM 1 YETKNM,

Ecnu ecTb xecTkoe TpeboBaHMe N0 CUHXPOHM3aLMM M306paxeHns B OKyiapax U kamepe (CoBnageHne Mexay LeHTpoMm
1 HanpaBfieHneM n3obpaXkeHuns), Heo6X04MMO OTPEryIMpoBaTh KaHas BU3yanu3auum npy NomMoLLM Tpex
LLeHTPVPOBOYHbIX BUHTOB 3. PerynnpoBka Npon3soguTca cnegyiowum o6pasom:

— YcTaHOBUTE pYKOATKY NEepeKItYeHNs CBETOBOI0 NOTOKa 4
B MOJIOXEHWe ang HabnogeHus Yepes okynapsl. Habnopas
06beKT Yepes OKyNApbl, HANAUTE OTINYNTENBHYIO TOYKY
B MoJie 3peHuns (nerko naeHTUdNLMpYyeMyto Lienb, TaKyio Kak —
Touka S Ha puc. 14a), nepeMecTuTe 06BHEKT HA NPeAMETHOM
CTOJINKE TaK, YTO6bl JaHHas TOYKa Haxoaunach B LLEHTpe
noss 3peHns Kak nokasaHo Ha puc. 14b. [ina aToil npouenypbl
BMecTO 06blYHOro NpenapaTa yA06HO NCMNONb30BaTh a b
crneuvanbHblil KaNMBPOBOYHBINA cnaiig c NepekpecTreM,

Puc. 14. HacTpolika kaHana Bu3yanusayum
a BMecTO 06bIYHOI0 OKY/Ipa — OKYNSP C NepeKkpecTmem.

— BbITAHWTE PYKOATKY NepekioYeHns CBeToBOro NoToka 4 B nofioxeHue gna ¢otorpaduposaHms. MocMmoTpute 06bEKT
HabnloaeHna Ha aKpaHe MOHUTOPa UK gucnes, NpoBepbTe, HAaX0AUTCA N N306paXkeHne MAeHTUGULMPYEeMOii Lenn
B LLeHTpe nons 3peHuns. Ecnn nsobpaxeHne Lenu 0TKAOHAETCS OT LleHTpa Nons 3peHus, oTperyaupyiite Tpu
LEHTPUpPYIOWMX BUHTA 3 Ha KaHane BU3yanuaauun, YTobbl CMeCTUTb MAEHTUNLMPYEMYIO LeNb K LEeHTPY.

— MopBsuraiitTe o6pasew, v NpoBepbTe, NepPeMecTUAOCh NN N306paxeHne o6pasLia Ha MOHUTOPE UK 3KpaHe gucnes
B TOM e HamnpaBsfieHnn, 4To 1 nepemellanca obpaseu. Ecnm naobpaxeHve caBuraeTca B 4pYrom HanpasfieHun,
Heo6Xx04MMO OTPeryMpoBaTh NosioXxeHne kamepbl. OcnabbTe Kpensawmii BUHT 1, pa3sepHUTe KaMepy Tak, YTo6bl
caenatb oTobpaXkaemoe HanpaefieHne n3o6paXkeHns B IMHWIO BAO/b C HanpaBiAeHneM ABUXeHNs NpegMeTHOro
CTOMNNKa, 3aTeM 3aKpenuTe BUHT.

MCNOoNMb30OBAHWUE MOHUTOPA

MaTpuua IPS o6ecneynBaeT ApKyo KapTUHKY C WINPOKUMM yraamMu 0630pa, YTO MO3BOMAET CMOTPETb HAa MOHWUTOP AaXe
nop yriom 6es NcKaXxeHusa LBeTonepesayn.

[ns BbiBOAA N306paXKkeHNs Ha IKpaH:
— lNpukpennTte MOHUTOP 4 K Kamepe 1 c NoMoLLbio NprunaraeMbiX KPeneXHbiX 31EMEHTOB.
— MopkntoynTte MoHUTOP K Kamepe npu nomowwy HDMI kabens 3.

— MoakntounTe K CETU NepeMeHHOro Toka MOHUTOP U KaMmepy npu nomolwm nepexogHnka DC/DC Type-C n aganTepa
nuTaHusa (BXo4AT B KOMMNEKT MOHUTOPA). B cnyyae, ecnv kamepa v MOHUTOP yAaneHbl Apyr oT Apyra, NuTaHue
KaX[,0ro YCTPOWCTBA OCYLLECTBAAETCA OTAE/IbHO NPU NOMOLLM afanTepa NUTaHUsA, BXOAALLEr0 B KOMMIEKT NMOCTaBKM
1 Kamepbl, 1 MOHUTOPA.

— BkntounTe 1 HacTpoiiTe KaMepy COMTacHO MHCTPYKLUW 1 BbilleyKa3aHHbIM NyHKTaM npeablayLlero pasaena.
— BknounTe MOHUTOP HaXXaTUEM HUXHEN KHOMKK Ha 60KOBO NaHenwn, Kak yKa3biBaeT CTPesika (He nokasaHo Ha puc. 15).

Ecnn n3obpaxeHune Ha aKpaHe HEYETKOe, NMPOA0/KANTE PeryanpoBaTh PE3KOCTb NPY MOMOLLY PYKOSATKN TOHKOM
$oKyCMpOoBKU.
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USB2.0 O

USBMouse  USBVideo HDMI

o
ON/OFF

DC12v

O
1. Kamepa 5. Pazvem HDMI
2. Pazbvem HDMI 6. USB Type-C pasbem nutaHus
3. HDMI kabenb 7. USB Type-C pasbeM nuTaHus
4. MoHnTOp 8. AyauoBbixog,

Puc. 15. Nicnonb3oBaHne moHMTOpa

HAB/TIOAEHWE OBBbEKTOB B CBETE JIOMUWHECLEHL NI

Mpexpe yem HayaTb paboTaTb B CBETE NIOMUHECLLEHL MW, CriegyeT HacTPOUTb MUKPOCKON ANsi paboTbl B NpoxoasiLemM
cBeTe B CBET/IOM NoJie, KaK MOKa3aHo BbilUe.

Pa3melueHune 06bekTa, poKycupoBka Ha 06bEKT 1 HACTPOIiKa BM3yanbHOI Hacagku npu paboTe B cBeTe
NIOMUHECL,EeHL N NPON3BOAATCS TaK Xe, KaK 1 B MPOXOAsLLEM CBeTe.

Mpn pa60Te B CBeTe NioMuHecueHuunn:

— Y1066l N36€XaTb ralweHns NOMNUHECLLEHLLUN NPUroToBNAEHHbIX NpenapaToB, NCCneoBaHNa NPoOBOOATCA
B MaKCMMasibHO BO3MOXHO 3aTEMHEHHOM NoMeLleHnn — I/ICI'IOJ1b3yI7ITe TeMHble WTOopPbl HA OKHAaX, BbIK1O4YNTE BerHVII7I
CBeT.

— Mukpockonuio Npon3BoAAT N0 BO3MOXHOCTM Cpa3y Nocjie 0KOHYaHUa npoLeaypbl OKPacky IOMUHECLLEHTHBIMU
KpacuTenamu 1 BbiCbixaHusa NpenapaTos. B cny4yae HEBO3MOXXHOCTMN NPOBEeAEHNs HEMea1eHHOW MUKPOCKOMUK
npenapaTtbl PEKOMEHAYETCA XPaHNUTb B NPOX1aAHOM MeCcTe B HENMpPO3paYyHOM KOHTelHepe A4 NpenapaTos uin
3aBEpHYTb B YepHyio ByMary. XpaHeHue npenapaToB B MECTE, AOCTYMHOM NPAMbIM CO/THEYHbBIM fly4aM Unm
yNbTpacMoneToBOMY CBETY NPUBEAET K FalleHNI0 NIOMUHECLEHLN, CNEf0BaTENbHO, K MOJTYYEHUI0 NOXHbIX
pesynbTaToB.

— Bo usbexaHue TylWeHNa NIOMUHECLLEHLUN PeKoMeHayeTca noMeLaTb 06beKT NCCeA0BaHMA B X0, ONTUYECKMX
nyyei yepes 5-10 MUHYT Nocne BKAYEHMA 6/10Ka NOAXKUra PTYTHOI NaMnbl, KOr4a PTYTHas laMna BOLWAa B PeXUM
cTabunbHoli paboTbl.

— Y706bI NPOANNTL CPOK CNYX6BbI PTYTHOI NaMnbl, He ciedyeT YacTo BKAKOYATb 1 BbiKNoYaTh 610k nogxura. Ecnn
Heo6xo04MMO ero BbIK/IO4YUTb, MOA0XAMTE 0Koo 15 MuHyT nocne BkAtoYeHus. Mpy NOBTOPHOM BK/TOYEHNN
nogoxaute 10-15 muHyT 1 ybegnTtech, YTO pTYTHAad namna ocTbina. YacTbie BKAIOYEHNS 1 BbIK/TIOYEHUS NpUBeayT
K COKpaLLeHNto cCpoka C/yKObl pTYTHOW NaMnbl U NOBpeXaeHnto 610ka nogxura pTyTHOW namnbl.

— Heo6xoanMMo npaBuabHO BbI6paTh IIOMUHECLEHTHbIE GUNBLTPbI, Moaxoaawmne ans ¢GayopoXpOMHbIX
(noMUHecUeHTHbIX) KpacuTenel, KOTOPbIMIM OKpalleH npenapart. Hanpumep, ecnu Bboi6paTb 3eneHblil GunbTp
AN9 npenapaTa, okpaweHHoro Auramine O, cBe4eHUa He 6yaeT unm oHo ByaeT CAUWKOM cnabbiM.
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— B onTuyeckoii cucteme He 00/KeH HaxognTbCa CaMOCBETﬂU.LMIZCﬂ 00beKT. HaanMep, eCnn B KayecTee
I/IMMepCVIOHHOI7I XNOKOCTU NCNosib30BaTb Keaposoe Macno, OHO 6\/,EI,ET faBaTb 0ONOJIHATEeNbHOE 6|/|pr03030e
cBeYeHue. Cﬂe,D,VET mcnonb3oBaTb cneunanbHoOe Macno Aong nloMmHecLeHunn.

— YT106bI N36€XaTb raweHns NIOMUHECLEHLUN Ype3MepPHO BO36y)aeHHoro o6pasua, cneayeT BOCNoO/Ib30BaTbCS
nnacTuHoli ceetoBoro 6apbepa 7 (puc. 3) 1 BBECTU HENTPanbHbIi cBeTodUNbTP. ECiv ocTaBuTh B X04e ny4en
cBo60HOE OTBEPCTME NIACTMHbI, MpenapaT BbIrOPUT ele Bo BpeMs GOKYCUPOBKY, YTO NPUBEAET K SIOXKHbIM
pesynbraTaMm UccnenoBaHus.

PABOTA C CUCTEMOW OTPAXXEHHOIO OCBETUTENSA

1. BknioyeHune ocseTutens

BbiknioynTe ocBeTUTENb NPOXOAALLErO CBETA, A/15 3TOr0 NepeseAuTe BbiK/loYaTeslb 3N1eKTponuTaHus 1 B nonoxeHue
«0» (BbIKNIOYEHO). BKNtoYeHHas cncTemMa NpoxXoasiLero cBeTa oTpuLaTeNlbHO CKaXETCA Ha pe3ynbTaTax UCCNefoBaHus
B CBETE NIOMUHECLEeHUNN.

OnyctnTte KoHAeHcop A66e B HMKHEe NonoXxeHune. BcTaBbTe YepHyo NNacTuHY 2 B NPeAMETHbIA CTONNK Hapg,
KoHAeHcopoM. [nacTrHa 3awmiaeT npenapaT 0T BO34,eNCTBUS MOCTOPOHHUX NCTOYHUKOB NPOXOASLLEr0 CBETa, KOTOpble
MOryT NOBNNATb Ha KA4YeCTBO N306paXKeHns 1 peaynbTaTbl UCCNenoBaHUS.

V6ennTtechb, YTO 3aLWUTHDBIN 3KpaH 3 YCTAHOBNEH Ha MUKPOCKON 1 3abUKCUPOBaH BUHTaMU.

V6enuTech, 4To Kabenb NnTaHUsa GoHaps PTYTHON laMnbl 4 NoaknoYeH K 610Ky nogyxura 5, a cetesoin wHyp 610ka
nogykura 6 BKIOYEH B PO3ETKY 3/IeKTPONMTaHus. BknounTe 6nok nogura — nepeBeanTe Bblk04aTeNb 3NeKTponuTaHns
7 B nonoxeHue «l» (BknoyeHo). Yepea 5-10 MUHYT pTyTHasd namMna BONAET B CTabUIbHbIA pexxumM paboTbl.

Puc. 16. BknioyeHne ocBeTMTENS OTPaXeHHOro cBeTa

2. Bbi6op ntoMUHeCL,EeHTHOro ¢punbTpa
B noBopoTHOI Typenu B KOpNyce HacaAKn pacnonoXeHbl YETbIPe IIOMUHECLLEHTHbIX GunbTpa: cuHuii (B), 3enennblii (G),
duonetosbin (V) n ynbtpaduronetosbiii (UV). NMoBopoTom konbua 8 Bbibepute oguH 13 GunbTpoB B COOTBETCTBUN
€ ucnonb3yembiM payopoxpomomM. MapkunpoBka kaxkgoro ¢unbTpa COOTBETCTBYET LBETY Ny4eli Bo3byxaeHUs
1 HaHeceHa Ha KonbL,0 B BUAE CMMBONA.
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3. cnonb3oBaHue nnacTuHbl cBeToBOro 6apbepa

MnacTuHa cBeToBOro 6apbepa 9 MMeeT TPU NO3NLMIN: HENTPanbHbI MaToBbIN cBeTOPUNbTP, cBo6oAHOE OTBEpPCTME
1 3arnyuwka. Mpu BBeaeHNM NnacTuHbI B CKBO3HOE O0TBEPCTME HacaaKM nnactuHa puKcupyeTcs B O4HOM N3 3TUX TPeX
MOMOXEHWA.

MonoxeHune «3arnyuwka» cnegyet MCnonb3oBaTb NPU OKOHYaHUK nccnenoBaHna 06pasu,a 1Unn Bo BpemMd nepepbiBa
B pa60Te, YTOObI UCKNIOYNTD NNLLIHEE BO3AENCTBUE NIOMUHECLLEHTHOrO OCBELLEHNS Ha 06pa3eu., KOTOpO€e MOXXeT noBne4vb
ero BbiropaHwue.

MonoxeHune «HeﬁlTpa.ﬂbelf;l MaTOBbIN CBeTOd)I/IJ'Ipr» cnepyeT ncnonb3oBaTb B Cay4ae AnnTesibHOro BO34eNcTBmsa nnun
NP NHTEHCUBHOM OCBeleHnNn 06pa3u,a, KOTOpOE MOXeT NCKa3NTb KOHdJI/IrvpaLI,I/IIO 06pa3ua N NOBNNATb Ha Ka4eCTBO
|/|306pa>KeH|/|q N pe3ynbTaThbl NCCnenoBaHM4.

CkBO3HOE 0TBEpPCTME UCnosib3yeTcyd npun HeobxoaumocTu YBEJ/INYNTb NHTEHCNBHOCTb CBETa BO36y)K,D,EHI/IFI. I'Ip|/| 3TOM
MOXEeT COKpaTuTbCa BpemMd cBe4eHnqa n3-3a 6bICTpOF0 BbiropaHung.

4. Pa6oTa c nonesoil gnadparMoit ocBeTUTeNss MUKpocKona
Monesas anadparma ocBeTUTENS OTPAXKEHHOMO CBETa OTLLEHTPUPOBaHa Nepes BbiMyCKOM C NPeanpuaTUS-U3roToBUTENS,
HO I0CTMPOBKA MOXeT cBUTbCA BO BPEMS TpaHCNOpTMPOoBKK. CnedyeT NpoBepyTh LLeHTPUPOBKY NosieBoin Auadparmol.

— BBeguTe B xo4 ny4vein 06bvekTnB 10x.

NES

2\

Puc. 17. LleHTpupoBka nonesoli gnadparmbl 0OCBETUTENS OTPAXXEHHOro cBeTa

— 3akpoliTe nonesyto gnadparmy — pykoaTky 2 BBeguTe 40 yrnopa. B ueHTpe nonsg 3apeHns 4onxHo 6biTb BUAHO
CBeT/I0e NATHO, KaK Noka3aHo Ha puc. 17b.

— Ecnv cBeTnoe NATHO He B LLEHTpe Mos 3peHuns, Kak nokasaHo Ha puc. 17a, Heo6xoaMMo oTLEHTPUPOBaTb
Avadparmy. Mpu noMoLwm ABYX LLEHTPUPOBOYHbIX BUHTOB 1, pacnonoXeHHbIX N0 06eMM CTOpOHaM HacaaKu, LeHTp
Avadparmbl CoBMeLLaeTCa C LLEeHTPOM Nona 3peHus, Kak nokasaHo Ha puc. 17b.

— PackpoiiTe nonesyto guadparmy 4o pasmepa nons 3apeHns, Kak nokasaHo Ha puc. 17c.

5. LleHTpupoBKa pTYTHOI Namnbl

OnTuyeckas cuctemMa NIOMUHECLLEHTHOMO OCBELLEHNS bblfa OTLEHTPMPOBaHA Ha 3aBoAe-n3rotosuTene. Mockonbky
pTYyTHas namMna ynakoBaHa OTAENbHO, NPV NOBTOPHOI YCTAHOBKE LLEHTP PTYTHON NaMnbl MOXET OTKNOHUTbCS
oT cBeToBOro nyTu. MNepep paboToli HEO6X0AMMO OTLEHTPUPOBATL Nammny.

Ha Hebonbwom nucte 6enoii bymaru pazmepom npumepHo 40x50 mm HapucyiiTe nepekpecTtue. Nomectute bymary
¢ nepekpecTuem 1 Ha npegMeTHbIN CTONMK MUKpockona. Y6eanTech, 4To pTyTHas namMna BK/OYEHa, B X0 NyYeil BBeaeH
NIOMUHECLEHTHbIN GunbTp, cnaingep ¢ ocnabnawwmm GunbTPOM CTOUT B NMONOXEHUN «CBO6OAHOE OTBEPCTUEN.
CookycunpyinTe MUKPOCKON Ha pe3koe n3obpaxeHne nepekpecTus, nepeMecTnTe NUCT bymaruy Tak, 4Tobbl LLEHTP
nepekpecTns 0ka3ascs B LLEHTPe Mos 3peHns oKynsapa.
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Puc. 18. LleHTpupoBKa pTYTHOI namMnbl

BbiBEpHWTE 0AMH U3 06BEKTMBOB U3 PEBO/IbBEPA MUKPOCKOMA U BBEANTE B X04 Ny4yeli cBo604HOe rHe3a0
peBosibBepa — oTBepcTue 6e3 o6bekTBa. HabnogainTe co cTOpPoHbI (He B OKynsipbl) Ha nMcT bymarun. Ha 6ymare nossutcs
ApKoe cBeTOBOE NATHO B dopMe BaHTMKa. C nomMoLbio pyKOATKM 2 nepemMeLleHns Konnektopa gobentech Hanbonee
pes3Koro n3o6paXkeHns CBeTOBOro NATHa (paspsaaHol Ayrn) N 3NeKTPoA0B PTYTHON Namnbl Ha MOBEPXHOCTY Bymaru.

C nomMoLLblo pPyKOATOK 3 11 4 OTLEHTPUPYIATe PTYTHYIO NaMny — NprBeanTe N306paXkeHne CBETOBOro NATHA B LLEHTP
nepekpecTuns, HapUCcoBaHHOro Ha bymare. PykosaTka 3 perynvpyeT no BepTMKanu, a pyKoaTka 4 — no ropu3oHTanu.

VYcTaHoBUTE CHATBIN 06BbEKTNB B peBosibBep. Mukpockon roTos paboTaTb Mo MeToAy NOMUHECLEHL MM, MOXHO
nepeBoANTb NAAaCTUHY CBETOBOIro 6apbepa B NO3NLNI0 HEWTPAsbHbIA MaTOBbIV CBETOOUNLTP, MONOXUTbL NpenapaT
Ha CTONUK, CHOKYCMPOBATbCS U HAaYaTb UCC/IeA0BaHMA.

PAGOTA C J,ONO/IHUTENbHBIMW YCTPOUCTBAMU

PABOTA C KOHOEHCOPOM TEMHOTIO non4

KoHaeHcop TeMHOro nons, NOCTaBNAOWMIACA N0 AONOAHUTENbHOMY 3akasy, Ucrosib3yeTca npu paboTe no MetToay
TeMHoro nong. MeTod TEMHOMO NoNg NpUMeHAeTCS AN NoNyYeHNs N306paXKkeHNs HeOKpaLIeHHbIX NPo3payHbix cnabo
nornowamwWwmx 06beKToB U NOTOMY HEeBUAUMbIX NPU HAabMO4EHUN B CBETAIOM None.

HacTpoliky ocBelleHuUs No MeToAy TEMHOIO0 Noss ¢ UMMepPCUOHHbIM KOHAEHCOPOM peKoMeHAyeTca NPoU3BOAUTD
B C/lefyioleM nopsake:

— BpalyeHunem pykoaTku rpy6oii ¢okycrpoBKMU NOAHUMUTE CTONIMK B BEPXHEE NOMOXKEHUE. PyKoATKO nepemelLeHmns
KpOHLWTEliHa KOHAEHCOPa OMNYCTUTE KPOHLUTEH B HUXKHee nonoxeHue. OcnabbTe BUHT fepxaTens KoHAeHcopa
CBEeT/I0ro Nong, He Tporas LeHTPUPOBOYHbIE BUHTbI. [locTaHbTe KoHAeHcop A66e 11 BMECTO HEro B KPOHLW TENH
KOHAEeHCOopa MUKPOCKOMNa YCTaHOBWNTE KOHAEHCOP TEMHOO Nnons. 3aKkpennTe BUHTOM.
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— HaHecwnTe Ha d)pOHTafIbHle NINH3Y KOHAEeHCOopa TeMHOro nosg Kanjak nMMepCcnoHHOro Mmacna.

— BpallueHuem grcka peryimpoBKy spKOCTY OCBETUTENS YBENNYbTE HaKan laMnbl 40 npegena. YcTaHoBUTE 06bekT
nccnenoBaHNsa Ha CTONUK MUKPOCKOMa.

— Habniopasa cboky 3a paccTosHreM Mexay GPOHTaNbHOW NMH30M KOHAEHCOPa U NpeaMeTHbIM CTeKN0M 06beKTa,
PYKOATKOI NepemMell,eHns KOHAEHCopa No BbICOTE NOAHUMUTE ero Tak, YTo6bl UMMepPCUOHHOe Macio
COMPUKOCHYNOCh C NPeAMETHbIM CTEK/OM.

— HaHecunTe Ha npegMeTHOe CTEK0 MMMEPCUOHHOE Mac/o, BBeANTe B Xof nyveil o6bekTmB 100x n chokycupyintech
Ha 06bekT. B none 3peHuns okyngapoB MUKPOCKona npu aTom foskeH HabnogaTbea 3ddekT TeMHOro nons (Spko
cBeTslWMecs YacTuubl 06bEKTA Ha TEMHOM doHe).

- anI H906X0,D,I/IMOCTI/I, OCTOpPO>XXHO nepemMellad KOHOEHCOP Mo BbICOTE U LEHTPUPYA C NOMOLWbI BUHTOB, nobentech
Hauny4wero 3¢¢eKTa TEMHOro nong.

[ns nony4yeHus xopouwero adp¢peKTa TEMHOro noss cneayeTt NpUMeHATb 06bEKTbI C TONWMWHON NPpeAMEeTHOro cTekna
He 6onee 1,2 MM 1 TONWMHOI NOKPOBHOro cTekna He 6onee 0,17 mm.

Mpu paboTe No MeToAy TEMHOO M0/ C UMMEPCUOHHBIM 06BEKTVBOM, MEIOLLUM BbICOKYIO anepTypy, B 06beKTUB
nonagaeT He TOMbKO CBET, PAaCCeAHHbI YacTuLamu 06bekTa, HO 1 MpAaMble y4u, cCo34alolme CBETbIA GOH
M yXyAawatowme KOHTpacT n3obpaxkeHus. [oaToMy Mo BO3MOXHOCTY B NOMeLLeHUn cnegyeT y6paTb BCIO NapasnTHyio
3acBeTKy.

Mo oKoHYaHUK paboTbl CHUMUTE YNCTON TPAMOYKON UAK BaTON CNOV UMMEPCUOHHOMO Macna. [loBepxHocTy,
Ha KoTopble 6bl10 HAHECEHO UMMEPCUOHHOE Mac/o, MPOTPUTE BaTOi, HaBePHYTOI Ha AEPEBAHHYIO NANoYKy 1 cnerka
CMOYeHHOW crneumnanbHon cMmecblo — O-KCcunonom.

HacTpoiika ocBelweHuns no MmeTogy TEMHOIo Noss gns paboTbl ¢ cyxumMm 06beKTBaMU C KOHOEHCOPOM anepTypoi 0,9
NPOBOAMTCA TakK Xe, TONbKo 6863 UMMEPCUMOHHOro Macha.

PAGOTA CO CNAWAEPOM TEMHOTIO Nons

Cnaiifep TeMHOro nosisg npegHasHaveH Ana pabotbl No Mmetoay

TeMHOro nons Ha o6bekTMBax ¢ aneptypoii go 0,9. Cnangep

npeacrtaengeT co6oi NNacTUHY C ABYMS Kpyr/ibiM OTBEPCTUSAMU. E:l:
OpHo oTBepcTue cBoboaHOe Ans paboTbl MO MeToay CBETNOro

nons. Bo BTopoe oTBepcTne BCTpoeHa guadparma TeMHOM0

nong. Cnaligep yctaHaBnAMBaloT B CNOT KoHAeHcopa A66e 10 [E:I:
(puc. 2). Y6egunTtech, YTO OTMETKM Ha cnaligepe obpaLleHsl

BBepX. AnepTypHasa anadparma KoHaeHcopa A0MKHa 6bITb

NMOMHOCTbIO OTKpPbITa. Cnaiigep ynpowaeT nepekntoyeHne

C 0QHOro MeToda uccnenoBaHna Ha opyron. Puc. 19. Cnaligep TemMHOro nons

PABOTA C ®A30BO-KOHTPACTHbIM YCTPOWUCTBOM

®a30Bo-KOHTpacTHoe ycTpolicTeo (DKY) npegHasHayveHo 4ns nccnenoBaHns ManokKOHTPACTHbIX 06beKTOB, HEBUANMbIX
B MVKPOCKON Npun HabnogeHun B npoxoaauiemM ceeTe B cBeTnoM nosie. MeTtop, ¢pa3oBoro koHTpacTa no3sonser
nccnenoBaTb HEOKPALIEHHbIE MaIOKOHTPACTHbIe 06beKTbl, 6ecLBETHble MPO3payHble Npenapathbl 1 XXUBble
MUKpoopraHnambl. Hanpumep, ncnonbayeTtcs B MegnuMHe Ang nogcyeTa KomyecTsa TpOMBOLUTOB NPY NPOBeAeHNN
KAVHUYECKOro aHanmnsa KpoBuy, BU3yanuaauuy 1 noacyeta apuTpoLnNTOB B MOYE; B 3KOJIOMMU A8 UCCNeA0BaHNS XMUBbIX
OpraHn3MoB B BOAE.

O®KY ycTaHaBnBaeTCcs B KPOHWTEH KOHAEHCOpa BMecTo KoHaeHcopa A66e. Mpu paboTe ¢ $a30BO-KOHTPACTHbLIM
yCTPOIiCTBOM cfiefyeT pyKOBOACTBOBATLCA TEXHUYECKMM ONMCAHNEM U PYKOBOACTBOM MO 3KCMayaTawuum ycTpoiicTBa.
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PABEOTA C YCTPOWCTBOM MPOCTOW NONAPU3ALUMN

' '
[na HabnopgeHus no MmeToay Nonspu3oBaHHOro ceeta TpebyeTcs
YCTPOINCTBO NPOCTOI NoNgApmM3aunm, KOTopoe COCTOMT U3 aHanm3aTopa
1 nonspusaTtopa.
1. B cnoT Hag peBonbBepoM 06bEKTUBOB YCTAHOBUTE aHann3aTop. \
2. YcTaHOBUTE NONSPN3aTOP Ha KOEKTop.
3
4 v

. BkntouuTte MaKCUManbHY APKOCTb SlaMMbl.

. MoBepHUTE NONAPU3aTOp B TaKoe MONOXKEHNE, KOraa nose 3peHus
B OKY/Iipax caMmoe TeMHOe.

5. MomecTuTe 06paseL, uccnenoBaHns Ha CTOIMK MUKPOCKONaA. Puc. 20. YcTpoiicTeo npocToi
Mo>kHO HaunMHaTb HabnoaeHWe B NONSPU30BAHHOM CBETE. nonqapunsaunn

MCMNONb30BAHUE B PABOTE OKY/IIPA C U3BMEPUTE/IbHOW WWKAION

[lns BbINONHEHMNS CPAaBHUTENbHbIX OLLEHOK JINHEHbIX Pa3MepoB OTAE/bHbIX COCTaBNAWMUX 06beKTa MOXET 6bITb
NpYMeHEH OKYNIAP CO WKanoi unm ¢ ceTkoii. LLikana ycTaHoBneHa B NJIOCKOCTM NoJieBoii anadparmMbl okynspa
yBenu4yeHnem 10 kpaT. OKyndap co WKanoii ycTaHaBAMBaeTCs B OKYSAPHbIA Ty6yc BMECTO 06bI4HOMO OKyNApa.

[lna onpeneneHns pasMepoB CTPYKTYP B IMHENHON Mepe
(B MUNnMMeTpax nam MMKpoHax) Heo6xo4MMo BOCMO/Ib30BaThCA
cneunanbHoi NMMHENKON — 06bEKT-MUKPOMETPOM

o 1DIV.=0.01 MM
(kanMbpoBOYHbIM Crlangom).

KannbpoBou4Hbili cnaiig npeactasnseT coboil Npo3pavyHoe CTEKNO

(10 pasepy npeservoro crexsa ruvpocicra)  avecenor Wi

Ha Hero MUKpoOMEeTPUYECKO WKanoii ¢ ueHoii genexdns 0,01 mm.

Puc. 21. KannbpoBouYHblii cnang
KannbpoBo4HbIli cnaiig nofoXuTe Ha NpeaMeTHbI CTONNK BMecTo 06bekTa Wwkanol BBepX. Mo wkane kannbpoBo4HOro
cnaiifia Nnpom3BeanTe rpagynpoBKY LWKanbl OKYASpa Ans KaXaoro 06bekTUBa, ¢ KOTopbiM 6yAyT BbINOMAHATLCS
na3mepeHus. fns atoro chokycupyinTe MIUKPOCKON Ha pe3koe n3obparkeHre WKanbl KanMbpoBOYHOro cnanpa
B MJIOCKOCTY WKanbl OKyAspa U pasBepHUTe OKyNsp B Tybyce, yCTaHOBMB WTPUXK 06emnx Wkan napannenbHo.
OnpenennTe, CKOMbKO AeNeHnin KanmbpoBOYHOro cnaga yknagbiBaeTcs B WKane okynapa (npy o6bekTnBax cpegHero

1 60/1bWOro YBENNYEHNS) UK CKONbKO AeNeHWIA WKasbl OKyNspa 3aHMMaeT BeCb KanubpoBoYHbIi cnalig (npu
06beKTUBaX Manoro yBenmyeHus).

Bbiuncnute LeHy aeneHus WwWkanbl okynspa npu paboTte ¢ kaxabiMm 06bekTMBOM no ¢opmyne E=TL/A, rge:
E — ueHa geneHus wkanbl oKynapa;

T - ueHa geneHns WKanbl 06bEKT-MUKPOMETPA, YKa3aHHasa Ha 06bekT-MukpomeTpe (0,01 mm);

L —yucno geneHnii 06beKT-MUKPOMETPa;

A - yncno geneHwuii WKanbl oOKyAapa.
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Mony4yeHHble faHHble peEKOMeHAYETCS 3anncaTb B Tabnuuy:

VBenuyeHune o6beKTUBa LleHa peneHus WwKanbl oKynsapa

4

10

20

40

60

100

I'Ionbachn: 3TUMWN OaHHbIMW, MPWK onpeaeneHnn WCTUHHOWN NNHEHOI BeNMYNHbI 06beKTa AOCTAaTOYHO NOACYNTATb YNCO
LeneHnii WKanbl oKyngapa, HalloXXKeHHbIX Ha I/I3MepFIeMbII7I y4acToK O6'beKTa, N YMHOXWTb 3TO YNCNO Ha LeHYy AeneHnd
LWwKanbl, yKa3aHHVYO0 B [LaHHOW Tabnuue.

MCNOMb30BAHWE KAIMEPOBOYHOI O C/NIANAA NPU PABOTE C KAMEPOW

KannbpoBoYHbIli (MUKPOMETPUYECKNIA) cnaiia npeaHasHayeH 418 NpoBeaeHns KanmbpoBky NporpamMmbl aHanmnsa
n3o6paxkeHnii s n3aMepeHns paccTosHUIA B peanbHbiX eguHuLax. B pexunme kannbpoBku cnegyeT cHATb N306paxxeHune
MUKPOMETPUYECKOI WKabl NPY KaXX4oM yBenunyeHnn o6 bekTBa MUKPOCKONa, yKa3aTb M3BECTHOE paccTosHue. Takum
obpasom 3apaeTcs MmaclTab nsobpaxkeHns B peanbHbiX eAnUHULAX (MUKpPOMeETpP, MunaumMeTp 1 T.4.). Kannbposka:

1.
. BoibepuTe paboumnii 06bEKTUB 1 YCTAHOBUTE MaKCMMabHOE pa3peLleHme KamMmepbl.

NOoON 0o N NN

MomecTuTe KanBpPOBOYHDINA Crailg Ha NpegMeTHbI CTO/T MUKPOCKOMa.

. MonyynTe Ha aKpaHe MOHUTOPA KOHTPACTHOE N306paXkeHMe WKasbl U CHUMUTE N306paXxkeHue.

. BbiaoBuTE B MCcnonb3ayeMoii nporpaMmmMe KoMaHay «Kann6poskax.

. YKaxunTe ABYMS Wen4KamMu Mbln MakcUManbHOe BUAMMOe PacCTOAHVE U BBEANTE 3HAYEHME B peanbHblX eguHNLaXx.
. BBeauTe HasBaHMe KanMbPOBKM N NpoBepbTe peaybTaT. [porpaMmMa 3anoMHUT KO3GGULMEHT.

. B nanbHeiiwem MoXKHo BbI6paTh Nt06Yi0 eAUHULY N3MepeHNns, BCe pe3ynbTaThl 6yayT NepecymTbiBaTbhCs

B COOTBETCTBUWN C 3TUM Bbl60p0M.

7 BOBMOXXHbIE HEUCMPABHOCTW NP PABOTE C MUKPOCKOIOM

Bo3MoXHble HEMCNPABHOCTM 1 cnocobbl UX ycTpaHeHus (Tabnuua 4):

HeucnpaBHocTb MpuynHa YcTpaHeHue

QNMEKTPUYECKAA CUCTEMA

BoikntoyaTens anekTponuTaHus BknoumMTh BbIKNIOYaTENb NUTAHNS
He BK/IoYeH
OTCyTCTBYET OCBELEeHNe Cropen npepoxpaHutens 3amMeHWUTb NpefoxpaHnTenb
B Mofie 3peHus N
CoefunHMTENbHbIN pasbem OTpeMOHTUPOBaTb pa3beM C MOMOLLbIO
3NeKTPUYECKOM NnaThl UMeeT npodeccuoHana-aneKTpoHLnKa

NI0OXOM KOHTAKT
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ONTUMYECKAA CUCTEMA N BOCNPON3BEAEHWNE N3O0BPAXEHUA

MpucyTcTBYeT YepHoe
3aTeMHeHMe Mo Kpato
nons 3peHuns, nose 3apeHus
HepaBHOMEPHO OCBELLEHO

PeBonbBep 06beKTNBOB

He MoBepPHYT B GUKCMPOBaAHHOE
nonoxeHune (06bEKTUB HaxoauUTCA
He B ONTUYeCcKOol ocK)

[oBepHyTb peBonbBEP

B GMKCMPOBAHHOE NOMOXEHME,
T.€. NOCTaBNTb 06BHEKTUB

B ONTUYECKYIO OCb

KoHgaeHcop HaxoauTcs B Hepabodem
MOMOXEHNN — CAINLIKOM HU3KO ONyLEeH
UM NepeKoLeH

YcTaHOBMTb KOHAEHCOP B paboyee
NMONOXXEHNe — MPOM3BECTU HAaCTPOMNKY
no Kénepy

[nadparma He OTLLEHTPUPOBAHA,
UnK 3aKpbiTa 6onblie, YeM cnegyeT
ANS faHHOro 06bekTuBa

OTueHTprpoBaTh Auadparmy.
PackpbITb Anadparmy onsa oceeleHmns
BCEro MoJis 3peHuns

MpucyTcTBYET 3arpa3HeHre uam
Macno Ha NoBEepPXHOCTN 06bEeKTUBA,
OKyNApa Unun KoHaeHcopa

V6paTb Mbi/lb C MOMOLLbIO CMeumnanbHon
rpywm uaum knctouku. NpotepeTsb
NMOBEPXHOCTb JIMH3 candeTKol,
cMoYeHHo O-kcunonom

B none 3peHnd BugHa nbinb

MpucyTcTBYET NbiNb
Ha NMH3e oKynspa

V6paTb Mbi/ib C MOMOLLbIO CMeunanbHon
rPYLWN AN KNCTOYKN

Mnoxoe Ka4yecTBO M306parkeHNs
o6bekTa (HN3KOoe paspelleHue,
nioxas KOHTPACTHOCTb)
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MoBpexaeH 06bekTuB

OTpeMOHTUpPOBaTb 06BEKTUB (C MOMOLLbIO
npodeccroHanbHOro cneunanmcTa)
WK 3aMeHNTb 06bEKTUB

TonwmHa NOKPOBHOro cTekna
He COOTBETCTBYET CTaHOapTy

Mcnonb3oBaTb 06bEKT C MOKPOBHbIM
CTEK/IOM CTaHAapTHON TonwuHbl (0,17 Mmm)

O6beKT NosoXeH BHU3
MOKPOBHbIM CTEK/0M

MepeBepHYTb 06BbEKT

Ha dpoHTanbHyt0 NMH3Y Cyxoro
o6bekTuBa (Yale BCero yBenm4yeHmem
40 kpaT) nonano MMMepCUOHHOE
Macno. Ha ppoHTanbHo NnH3e
obbekTUBa yBenunyeHnem 100
3acox/10 UMMepPCNOHHOE Macno

Yoanutb UMMepPCMOHHOE Macno

C noBepxHocTel GPOHTaNbHbIX INH3
06bEKTUBOB CanPeTKoN, CMOYEHHOI
O-kcunonom

Mpu paboTe c 06LEKTMBOM
yBennyeHnem 100 He HaHeCceHOo
MMMEPCUOHHOE Mac/o Ha 06bekT

HaHnecTtn nMmMepcnoHHoe Mmacno

B ummepcunoHHom macne
€CTb Ny3bIpK

Ynanutb UMMeEpPCUOHHOe Maco
c 06bEeKTUBA, KOHAEHCOpPa, 06BbEKTa,
npeaMeTHOro CTekna U HaHecTW ero CHoBa

Mcnonb3oBaHo
HecTaHOapTHOe Macno

3ameHnTb Macno

AI'IepT\ijaFI ,u,maqaparMa CNNWKOM
CWNbHO packpbiTa

OTperynupoBaTb packpbiTe anepTypHOii
anadparmbl, B COOTBETCTBME C anepTypoii
npumeHsemMoro o6beKTMBa

06beKTVB OTKNOHUCA
OT ONTUYECKOI ocu

MNoBepHYTb peBonbBEP B PUKCUPOBAHHOE
nonoxeHue



®dokanbHas NNoCKoCcTb
n306paXkeHns HakNoHeHa
(apye Ha ogHOM CTOpOHE
1 TeMHee Ha gpyroi)

06pasel KpMBO NeXUT
Ha cTonukKe

Pacnonoxuntb 06pasel, ni1ocko
Ha NpeAMeTHOM CTO/INKe, YCTOWYNBO
3aKpenuTb ero npenapaToaepXaTtenem

He Habniopaetcs
NIOMUHECLeHU s

HenpaBnnbHO BbIBpaH
NIOMUHECUEHTHbI dpunbTp

Bbi6bpaTb NOMUHECLEHTHbIN GUNbTP
B COOTBETCTBUM C BbiGpaHHbIM KpacuTenem

MEXAHUYECKASA CUCTEMA

N306pakeHne He MoXxeT
0CTaBaTbCH YETKUM
BO Bpems HabnogeHus

OcnabneHo KonbLo PerynnpoBKu
YXeCTKOCTM xoaa rpy6oi
bOKYCMPOBKY, B pe3ynbTaTe CTONNK
CaMOonpoun3BO/bHO OMyCKaeTcs

MpaBuWAbHO HACTPONTb MEXAHN3M
perynnpoBKN XXeCTKOCTN xoaa rpy6boi
$OoKycnpoBKu

PykosiTka rpy6oii pokycrnpoBkm
BpaLLaeTCcs CNMWIKOM Tyro

CNMLIKOM CUbHO 3aTAHYTO KOMbLLO
perynnpoBKN XecTKOCTK xoaa rpy6boi
$oKycnpoBku

OcnabuTb XecTKocTb xoAa rpy6oii
doKycnpoBku

Mpun nepeknioyeHnn c 06bEKTUBA
Manoro yBenn4yeHns Ha 06bekTuB
6onblero yeennyeHns o6b-ekTnB
3a/,eBaeT 3a 06bEKT

MNpeameTHoe CTEKNI0 C 06beKTOM
nepeBepHyTO

VYCTaHOBUTb NpeAMETHOE CTEK/10 06 bEKTOM
(MOKPOBHbIM CTEK/IOM) BBEPX

nOKpOBHoe CTeKNo CNUWKOM TosiIcTOoe

Mcnonb3oBaTb NOKPOBHOE CTEKNO
CTaHOapPTHOW TONWMHbI

N306pakeHne obbekTa npu
HabniogeHun AByMs rnasamm
B ABYX OKy/napax He coBrnagaioT

OkynapHble Ty6ycbl 6BUHOKYNAPHON
HacagKu He ycTaHOB/MEHbl No 6a3e
rnas HabnwogaTtens

MpaBunbHO HAaCTPONTb BU3yanbHYI HAacagKy

BO3MOXXHbIE HENCNPABHOCTU NIOMWUHECLEHTHOW HACAAKN

PtyTHaa namna He 3axuraetcs
nnwu noracna

He pa6oTaeT cuctema
3NeKTPOnNUTaHuns

MpoBepnTb Hann4une nHankauum CETb

Ha kopnyce 6noka NUTaHWa PTYTHOW NaMnbl.
Ecnu nHonkaTop oTCyTCTBYET, OTKAOUYUTD
610K NogXXura oT CETU N 3aMEHNTb
npegoxpaHuTenb

HenpaBunbHo ycTaHoBNEHa pTyTHas
namna

BbikntounTb 610K MOAXMra pTYTHOW Namnel.
OTCOoEAVHNTbL COeAUHNTESbHbIA WHYP
¢doHaps oT 6110ka nogxura. [laTb oCcTbITh
¢dboHapio, ecnv oH ropsaynii. MposepuTb
nNpaBWUNbHOCTb YCTAHOBKW namnmbl B poHape

Bbiwna ua cTpoq pTyTHaa namna
(mnomyTHena ee konba)

3aMeHNTb PTYTHYIO laMny

3HauNTeNbHO YMEHbLLMIACh
APKOCTb NIOMUHECLEeHUNN
npenapara

Bbllna M3 cTpos pTyTHas namna
(mnomyTHena ee Konba)

3aMeHUTb PTYTHYIO Namny
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8 KOMMJEKTHOCTb

MonHaga komnnekTHocTb (Tabnuua 5)

HaumeHoBaHue nsgenus Kon-Bo MpumeyaHune

MWKPOCKON
COCTABHbIE YACTHU

LWraTuB (co BCTPOEHHbIM B OCHOBaHMe ocBeTuTenemM npoxogqauero ceeta,
NCTOYHUKOM NUTAHNA N MEXaHU3MOM q)OK\jCI/IpOBKI/I)

JlloMuHecUueHTHasa Hacagka

®oHapb pTYTHOI NamMnbl

BusyanbHas Hacagka TpuHokynspHas ICO Infinitive

PeBonbBep 06bEKTUBOB YcTaHOB/IEH Ha WTAaTUBE

MNpegmMeTHbIV CTONNK YcTaHOBNEH Ha WTaTMBE

RRRIR|(RLRR| P

Bnok nogxwura pTyTHON namnbl

CMEHHBbIE YACTHU

LleHTpupyemblit koHaeHcop A6be

KoHngeHcop TemHoro nonsg A 0,9 MNMocTaBnsgeTcs no gon. 3akasy

KoHpgeHcop TeMHOro nosg nMmmMepcuoHHbin A 1,36-1,25 MocTaBngeTca no gon. 3akasy

Cnal?l.u,ep TEeMHOro nonga MNocTaBngercs no gon. 3akasy

(DGSOBO-KOHTDBCTHOE \]CTpOI?ICTBO MNocTaBngercs no gon. 3akasy

YCTpONCTBO NPOCTOIA Nonspusauunn MNMocTaBnsgeTcs no gon. 3akasy

061bekTuB-nnaHaxpomar 4x/0,10 oo/-

06bekTuB-nnaHaxpomat 10x/0,25 oo/

06beKkTUB-NAaHaxpoMaT AoMuHecLeHTHbIn 10x/0,35 oo /— MocTaBnsgeTcs no fon. 3akasy

06bekTuB-nnaHaxpomat 20x/0,40 /0,17 MNocTaBnsgeTtcs no gon. 3akasy

06bekTUB-NNaHaxpomMaT AloMUHeCLeHTHbIN 40x/0,85 /0,17
(noanpy>XMHEHHbIN)

06bekTuB-nnaHaxpomat 60x/0,85 /0,17 (noanpy>XUHEHHbINA) MocTaBngeTcs no fon. 3akasy

06bekTuB-nnaHaxpomat 100x/1,25mm /0,17 (Nnognpy>XMHEHHbI)

Okynap 10x/22 mm

Okynap 10x/22 mm co wkanoi MocTaBnsgeTcsa no gon. 3akasy

Okynsap 12,5x/14 mm MNocTaBnsgercs no gon. 3akasy

Okynsap 15x/15 mm MNocTaBngeTrcs no gon. sakasy

Okynsap 20x/12 mm MNocTaBngeTrcs no gon. 3akasy

Okynap 25x/9 mm MNocTaBngeTca No gon. 3akasy

HarnasHuk Ha okynsp

CTekno 3awwmTHoe (3KpaH)

MnactuHa ceeToBoro 6apbepa B ntoMuHecLeHTHOI Hacagke

YepHas 3alMTHasa nnacTHa a8 ycTaHoBKW Nog CTONNK

MNepexogHuk nog kpenneHne C-mount ang pa6oTbl ¢ kKaMepoit

RiRrRRRPINNMNIVIMVNMNRPIVRPR(RP| R (RPRRIRPRPRIRPRRPRIRRP|R

Kanu6poBoyHblil cnaiig, MNocTaBnsgeTcs no gon. 3akasy

NMPUHALONEXHOCTW N 3AMACHbLIE YACTU

BuHT CIJVIKCGLI,VIVI J'I}OMI/IHECLI,EHTHOI‘/'I HacagkKwn «nog KAwY-wecTurpaHHnK» YcTaHOBMEH B rHe3ae WTaTuea

BuHT ¢I/IKC&LI,I/II/I BI/I3\jaJ'IbHOI7I Hacagku VYcTaHOBNEH B rHE3e IlOM. HacagaKm

YcTaHOBNEH B rHesge nepexogHuka

BVHT dpukcauumn doHapsa pTyTHON namnbl
¢ 4 ¢ PAPTY NIIOM. Hacadku

BUHT duKcaumm 3awmnTHOro akpaHa «6apatex» VYcTaHoBNEH B rHe3fae Hacaaku

Kntoy-wecTUrpaHHUK uav oTeBepTKa

MblnesawmTHas 3arnyuka (pasnnyHbiX KOHCTPYKLMIA) VYcTaHOBMIEHbl HA MecTax

MNcToYHMK npoxoasulero cBeTa — ranoreHHas namna 12 B / 30 Bt B wraTtnee

MNcTOYHMK NIOMUHECLEHTHOrO CBEYEHUS — PTYyTHag namna 100 Bt B ntoMmnHecu,eHTHoM 61oke

RiRrRONN R |,k

Ha6op cBeToduUNbTPOB ANA NPOXOAALLEro CBETa MocTaBnsaeTtcs no gon. 3akasy
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MNpepoxpanuteno 3 A, 250 B YcTaHOBMIEHbI B CUCTEMbl OCBELLEeHUs

MNpepoxpaHutens 15 A, 250 B VYcTaHoBNeHbl B 6/10Ke nogxura

®nakoH c NWMMEePCUOHHbIM Mac/ioM

CeTeBOIN WWHYP 3NEKTPONUTaHNS

Kabenb nuTaHna poHapsa pTYTHON namnbl VYcTaHoBNeH Ha doHape

Yexon

PR (RN RN N

PykoBogcTBO No akcnayaTauum
ULNOPOBAA KAMEPA
Lindposas kamepa

Ka6enb HDMI (1,5 m)

Ka6enb USB 3.0 (1,5 m)

Mbiwb USB

Kapta namsatn SD 32 I'b

USB-agantep Wi-Fi

CeTeBoi aganTtep nutanus 12 B/1 A (eBpo)

dnaw-HakonuTenb ¢ ,D,pal‘/'IBepaMVI n nporpaMmMHbIM obecneyeHnem

erne)KHble 3NEeMEHTbI (erl'le)KHaFI nnacTtnHa n BI/IHTbI)

A A G e

PyKoBOACTBO M0 3KcryaTaumm
MOHWUTOP

MoHunTOop

Kabenb HDMI

CeTeBoit afganTtep NnUTaHNAa

DC/DC Type-C nepexogHuk

A Gl

erl'le)KHbIe ANEeMEHTbI (KJ'I}O‘-I-LIJECTI/IFpaHHI/IK n BI/IHTbI)

OBCNY)XXNBAHWE MUKPOCKOIA
3AMEHA FAJIOTEHHOM NAMMbI U NPEAOXPAHUTENS B WITATUBE MUKPOCKOMNA
(AN OCBETUTENSA NPOXOASALLErO CBETA)

Mepepn 3ameHoOl NaMnbl U NPeAOXPaHNTENA NepeBeanTe BbiK/loYaTe b 3NEeKTPONUTaHUS B nonoxeHne «0»
(BbIKNtOYEHO). YTO6bI He 06Xedb pyku, nogoxante 10 MUHYT, NOKa NaMna He OCTbIHET.

Puc. 22. 3amMmeHa ranoreHHol namnbl
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OTcoeanHUTE WHYP 3NEKTPONUTAHNS OT PO3ETKM 1 BbIHbTE U3 FHE34,a Ha 3afHel CTeHKe WwTaTnea 2.

AKKYpaTHO NOJIOXNTE MUKPOCKON Ha 6ok. OcnabbTe BUHT 4, OTKPOITE KPbILWKY 0TCeKa namrbl. 3aMeHNTEe rasioreHHyio
namny 3 Ha ucnpasHyto. He kacailTecb pykamMu namnbl, Ciedbl pyK Ha famre MoryT coKpaTuTb CPOK ee CyX6bl.
LleHTpupoBKa NaMnbl OCYLWECTBASETCA C MOMOLLbIO PYYKMN 5. YCTaHOBUTE KPbILLKY Ha MECTO U 3adUKCUPYATE BUHTOM 4.

[OepxxaTenb npefoxpaHnTeNs pacrnonaraeTcs Ha 3afHeii CTEHKe WTaTMBa Haf pa3bemMoM Ans cetTesoro wHypa 1. Mpu
NMoMoLL M NJI0OCKON OTBEPTKM NOALENNTE 1 BbIHbTE 610K NpegoxpaHuTeneil N3 aepxatens. Yoanute Mcnonb3oBaHHbIN
npefoxpaHnTenb U BCTaBbTe Ha €ro MecTo HOBbI. YcTaHOBUTe 610K NpegoxpaHuTenein B gepxatens. MNogcoeguHnTe
CeTeBOI WHYP B FHE30 1 B PO3ETKY, BK/IOYMTE BbIKOYATENb 1IEKTPONMUTaHWS, 4To6bl NpoBepuTh paboTocnocobHOCTb
npegoxpaHuTens.

Ons ypobecTBa paboThl Nonb3oBaTens B 0CHOBaHWM 6110Kka npegoxpaHuTeneil ecTb FHE340, KyAa MOXHO pacnofioXunTb
3anacHoi npegoxpaHuTens. PekomeHayeTcs nocne UCNonb3oBaHWs 3anacHoOro npeAoxpaHnTens us 6a1oka, ycTaHoBUTb
TyAa HOBbIV NpeaoXpaHnTenb. 3TO CAKOHOMMUT BPEMS Ha MOMCKMW HOBOFO NPeAOXPaHNTENs, KOoraa npeaoxpaHuTens
neperopuT Bo Bpems paboTsbl.

3AMEHA PTYTHOWU NAMNbI W NTPEOOXPAHUTENA
(ONA OCBETUTENA OTPAXEHHOIO CBETA)
3aMeHa pTyTHOI NnamMnmbl

BbikniounTe 610K nogykura pTyTHoi amnbl. OTcoeauMHUTE NPOBOA 3MEKTPONuUTaHus oT po3eTku. MogoxaunTe
nprvMmepHo 30 MUHYT, 4TO6bI OCTbIIM POHApb PTYTHOW Namnbl U PTYTHasa namMna.

— OcnabbTe KpenexHbie BUHTbI 1 1 CHUMKTE KpbIwKY 2 ¢ dpoHaps.

— MpuaepxuBainTe NaTpoH namnbl 6 1 ocnabbte ABa GUKCUPYIOWMX BUHTA 3. BbiHbTE HeMcnpaBHYO namny 4
1 YCTaHOBUTE HOBYIO PTYTHYIO namny. CoBMecTnTE LEHTPbI ABYX 3NEKTPOAOB C ABYMS BUHTaMK 5, aTo obnerunt
npoueaypy LEHTPUPOBKN PTYTHOI amnbl.

BaxxHo! He kacaiiTecb pykamu CTEKASIHHOro Kopryca fiaMnbl, UICNoJIb3yiiTe NepYyaTKu U3 KOMMJeKTa MMKpockona
unun o6epHUTe namny YncTtoi candeTtkoi. 0TnevyaTKu NanbLEB MOFYT CHU3UTb APKOCTb M MPUBECTU K Pa3pyLUeHUIo
namnbl. Ecnu cnyvaliHo NPUKOCHYANCH K CTEKJ1Y /laMMbl, COTPUTE OTMNeYaTKU nasnbLeB YNCTON candeTKol, CMOYEeHHOW
cnupTomM.

— YcTaHoBUTe KpbIWKY Ha GoHapb. Bepx KpbiWKy 0603HaYeH CTPENKONA «BBEPX». 3aTAHNTE KPeneXHble BUHTbI.
— MopkntoynTe WHYP NUTaHUS K GOHapo PTYTHON namnbl.

BaxxHo! CTporo 3anpelaeTcs BK/lo4aTb lamMny [0 YCTaHOBKMW KPbiWKW ¢poHaps Ha mecTo. BknoyeHne HesakpbiTol

namnbl NPUBEAET K 0XKOTY rnas v KoXMu.

F

Puc. 23. 3ameHa pTYTHOR namnbl
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3ameHa npegoxpaHuTens 6noka nogxura

OTcoeAnHMTE WHYP 3NeKTPONUTaHWS 0T PO3ETKI 1 BbIHbTE ero 13 610Ka nogXura pTyTHo nambl. JepxaTtenn
npefoxpaHuTens pacrnonaraeTcs Ha 3afgHeli cTeHKe 610Ka Hag pa3bemMoM ANs ceTeBoro WHypa. Mpu nomouwm
NAOCKOW OTBEPTKM MOALENUTE U BbiHbTE 610K NpeaoxpaHnTeneil 3 aepxartens. Yaanute ncnonb3oBaHHbIN
npefoxpaHuTeNb U BCTaBbTe Ha ero MecTo HOBbI. YcTaHoBUTe 6/10K NpefoxpaHuTeneii B aepxartens. lMogcoegnHuTe
CeTeBOi WHYP B FHE340 U B pO3eTKY, BK/IKUYNTE BbIK/OYaTENb 3N1EKTPONUTAHNS, 4TO06bl NPOBEPUTL Pab0TOCNOCOBHOCTD
npefoxpaHuTens.

[na ynobcTBa paboThl NoNb30BaTENS B OCHOBaHUM 6/10Ka NpeaoxpaHnTeneli eCTb rHe3a,0, Ky/Aa MOXHO pacrnonoXnTb
3anacHoi npegoxpaHnTenb. PekoMmeHayeTca nocne Ncnonb3oBaHUsa 3anacHOro NpefoxpaHnTens u3 610ka, yCTaHOBUTb
TyAa HOBbIA NPeAoXpPaHNTeNb. 3TO CIKOHOMMUT BPEMS Ha NMOMCKN HOBOIO NpeAoXpaHUTens, Korga npefoxpaHuTenb
neperopuT BO Bpems paboTbl.

TEXHUYECKOE OBCNYXWUBAHWNE

1. anI 3aBeplieHun paﬁOTbI Ha MUKPOCKOMe OTKNKYNTe NUTaHne. Ecnn MWKPOCKOMN He npefnonaraeTcs
K NCNONb30BaHWIO B Te4eHne OoANTenbHOro nepmnoaa, OTKAK4YnNTe ero oT ceTu.

2. Mukpockon gonXeH HaxoauTbcs B YNCTOM cocTossHUKU. Heobxoanmo yaanath niobble cnefbl Macna Ha nMH3ax,
oyyLaTh KOPMYC YACTOM Mapneit (lWenKoBon NAm Xxnon4yaTobymMaXkHoN TKaHbto), CMOYEHHON HebonblnM
KonnyecTBoM cnupTa. He HapeBaliTe Nbine3awmnTHbIA YEX0, MOKa MUKPOCKOM NOMHOCTbIO HE OCTbIHET
1 He MPOCOXHEeT.

3. 04yucTKa NuH3:

YoanuTte nbiib Ha IMH3aX C NMOMOLLbIO MArKOWA
KucTouku. CylwecTBeHHOE 3arpsA3HEHNE MOXHO
yAannTb C MOMOLLbI0 MATKOUW TKaHU, CMOYEHHON
He60MblINM KONMYECTBOM CMeCcH CnupTa

n atunosoro adpupa (nponopumsa cmecu: 20-30%
cnupta n 70-80% aTtunosoro apupa) nnm
cneumnanbHbiM pacTBopom O-kcunona. JTuHabl
NpoTUPAKTCA KPYroBbIMU ABUKEHNSMU

OT LEHTPa K Kpalo. HenpaBunbHo MpaBunbHO

Puc. 24. O4yucTtka NuH3

4. OuncTka NOBEPXHOCTN MMKPOCKONa: NpoTepeTb YUCTOWN MArKom TKaHblO; 3Ha4YNTEeNIbHOE 3arpga3HeHne MOXXHO CTepeTb
HeﬁTpaﬂbelM MoWLWMmM cpeacTeomMm.

He npoTupaiiTe WTaTVB MMKPOCKONAa C MCMO/Ib30BaHMEM KaKoro-nn6o opraHu4Yeckoro pacteoputens (Hanpumep,
cnupTa, aTunoeoro adupa unm ero pa3baBneHHOro pacTeopa). 3To MOXeT Bbi3BaTb MOBPEXAEHNE NOBEPXHOCTHON
OKpacKu WraTuea.

5. OumcTka Kamepbl: CAYIATE Mblfb U MENKNe YacTULLbl WU CMaxXHUTE UX MATKOI KUCTOYKOW, 3aTeM NPOTPUTE MArKoM
YncTon candeTkoil, CMOYEHHON B cnupTe nnm apupe.

6. O4ucTka MOHNTOPA: CMaxHWUTE Nblb U MeNIKMe YacTuLbl MATKON KMCTOYKON. Ecnv Ha akpaH nonanu Kannuv XugxkocTty,
yAanuTe NX cyxoi TPSNKON nnn msarkoi candeTkoi. g yaaneHns CUMbHbIX 3arpsi3HEHNI NCMONb3YIATe
creuuanbHble cNpPToBble candeTku.

Bcerpa oTkniovaliTe MOHUTOP Nepep 04MCTKON. He ncnonb3ayiiTe arpeccuBHbie CPeACcTBa AN O4UCTKN CUNbHBIX
3arpsA3HeHUit, Tak Kak 3T0 MOXKeT NPUBECTU K NOJIOMKe YCTPOWCTBA.

7. XpaHEHI/IEZ €C/ZIn MNKPOCKON He npegnonaraeTcd NCNosib30BaTb B Te4eHNe OANTeNbHOro nepnoaa, oTknw4ynTe
nnTaHne, 0oXXANTeCb OCTbiIBaHMNAa namMnbl, yCTaHOBUTE I'IbIJ'IEBQIJJ,I/ITHbII‘/‘I 4exon, XpaHnTe MNKpPOCKON B CyxXomMm,
BEHTUANpyemMom n HnCTom MecTe, 6es BOB,D,GVICTBVIFI KNCNoT, U.l,erlO‘-Ief;l nnn napa, n"Ha4ye BO3MOXHO 06pa303aHV|e
nneceHn Ha NNH3ax.

PekomeHayeTcs HaHecTun cnon aHTI/IKOppO3VII7IHOI‘/'I CMa3KW Ha nogBnXXHble aeTtanan MUKpockona.
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8. I'Iepmo,qmqecr(aﬂ npoeepkKa: MUKPOCKON A0JIKeH nepnognyeckn npoxoanTb NpoBepKy n TexHn4eckoe 06C1'I\j)KI/IBaHVIe
onga noggepxxaHuma ero paﬁoqu XapaKTepucTtuk.

10 TAPAHTNA MAGUS

TexHuka MAGUS obecneumBaeTcs NATUNETHEW MeXAYHapPOAHON rapaHTMel co AHSA NoKynKy (4eCTBYeT B TEYEHUE
BCEro cpoka akcnnyaTtauum npubopa). KomnaHusa Levenhuk rapaHTupyet oTcyTcTBue AedekToB B MaTepuanax
KOHCTPYKLMU 1 fedeKTOB N3roToBneHns nsgenus. Npogasew, rapaHTUpyeT COOTBETCTBME Ka4ecTBa npnobpeTeHHOro
Bamu n3genus MAGUS TpeboBaHNaM TEXHNYECKON fOKYMEHTauny npu cobnogeHny notpebutenem ycnosui

1 NpaBua TPaHCMOPTUPOBKIW, XpaHeHUa 1 akcnayaTauny nsgenus. Cpok rapaHTum Ha akceccyapsbl — 6 (lwecTb) MmecsueB
CO [HSA NOKYNKMW.

Mogpo6bHee 06 ycnoBusX rapaHTUIAHOrO 06CNYXXMBaHMS CM. Ha CailiTe www.magusmicro.com

Mo Bonpocam rapaHTMItHOrO 06CNYXNBaHNSA Bbl MOXeTe 06paTuTbCs B 6nvkaiilee NpeAcTaBUTeIbCTBO
komnaHun Levenhuk.
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