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Kupusnosecknit B.K., Toumnuna T.B. OIITUHECKHUE HU3MEPEHUSI.
CBOPHHUK BOITPOCOB M 3AJIAY. Yacte 2. OmneHka KavecTBa
ONTHUYECKOI0  H300paKeHUs. Y4eOHO-MeTONMYECKOE  MOcCO0Me K

JIa0OPaTOPHOMY MPAKTHKYMY MO TUCHUNJINHE «ONTHYECKHE H3MEPEHUs». —
2-e u3n., crep. — CII6.: Yuusepcurer U'TMO, 2017. — 158 c.

B mocobun mpencraBnena Teopwus, BONPOCH W 3agadn. OTBETH HA BOIPOCHI U
pemieHne 3amad  TO3BOJUT 3aKPENUTh 3HAHHS, TONYYeHHBIE TMPH HW3yYCHHH
IUCUUTUIMHBL  «ONTHYECKHEe HW3MEpEeHus», TIyOke TOHATh (PU3UYECKUN CMBICI
1a00paTOpPHOTO MPAKTUKYMa M CONEpKaHHE JIEKIIMOHHOTO Marepuana. ®opMyInpoBKe
BOMPOCOB M 3a/1a4 TPEANIECTBYET KPAaTKOE H3JIOKEHHE COOTBETCTBYIOIIETO paszerna
Kypca ONTHYECKUX W3MEPEHHH, HEOOXOAWMBbIE COOTHOUICHUS [UISI BBIOJHEHHUS
YHCIICHHBIX PACYETOB MPU PELICHNH 33/1a4 U TPeOOBaHMS K OTBETAM Ha BOIIPOCHL.

VY4eOHOe 1ocobue npeHa3HaueHo ISl CTYACHTOB BBICIIUX YUEOHBIX 3aBEJICHUH,
oOyJaromuxcss 10 HampaBJICHUIO TOATOTOBKM s OakanmaBpoB  12.03.02 —
OnToTexHuKa, a TaKKe MOXKET OBITh MOJE3HBIM Ui WHKXECHEPHO-TEXHHUYECKHUX
pabOTHUKOB, 3aHUMAIOIINXCS MPOEKTUPOBAHUEM ONITUYECKUX CHCTEM,
KOHCTPYHPOBAaHHEM ONTHYECKUX MPHOOPOB W s TEXHOJOTOB ONTUYECKOTO
MIPOU3BOJICTBA.

PexomennoBano (enepaabHbIM  y4eOHO-METONUYECKUM OObETUHEHHEM B
CHCTEME BBICIIETO OOpa30BaHMs 10 YKPYIHEHHOW TpYyIIe CHENHaIbHOCTEH W
Hanpasiennid moxarotroBku 12.00.00 doronwuka, mpubOpOCTpOEHHE, ONTUYECKHE U
OMOTEXHUYECKHE CHCTEMBl M TEXHOJOIMM B KadyecTBE ydeOHOro mnocoOus ais
peanmzanuu 00pa30BaTENbHBIX MPOTPaMM BBICHIETO OOpa30BaHUsS OakanaBpuara IO
Hanpasienuto noarorosku 12.03.02 «OnrorexHuka.
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Yuupepcurer UTMO — Bemymuii By3 Poccum B obmactm wH(DOpPMArmMoOHHBIX |
(OTOHHBIX TEXHOJOTHHA, OAMH W3 HEMHOTHX POCCHICKUX By30B, momyuyuBmmx B 2009
roly CTaTyC HalMOHAIBHOTO wuccienoBarenbekoro yamepcurera. C 2013 roma
VYausepcuter UTMO — ydacTHHK MpOTpaMMBbl MOBBIIIEHHUST KOHKYPEHTOCIIO COOHOCTH
POCCHUHCKHX YHUBEPCHUTETOB CpEIM BEAyIIMX MHUPOBBIX Hay4YHO-00Opa30BaTEIbHBIX
IIEHTPOB, W3BeCTHOM Kak mpoekt «5 B 100». Ilens VYaumBepcurera UTMO —
CTaHOBJICHHE HCCIIEI0OBATEIHCKOTO YHHBEPCHUTETA MHUPOBOTO YPOBHS,
MPEANPUHUMATEIHCKOTO 110 THITY, OPHEHTUPOBAHHOTO Ha MHTEPHAITMOHATH3AINIO BCEX
HalpaBJICHUN AEITEIHHOCTH.

© VYuusepcurer U'TMO, 2017
© B.K. Kupumnosckuit, T.B. Tounnuna, 2017
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Paszgen 1. TOYHOCTb ONTUYECKUX NUSMEPEHUN
Ponb namepeHnn B pasnnyHbIX 0611acTAX XXU3HU

B ocHOBE COBpEMEHHOM CHCTEMBI NO3HAHUS MAaTepPUAIBHOIO MHpA
JICKUT U3MEPEHNE.

IToBbIlIEeHNE Ka4eCTBA IPOMBILIIEHHON ITPOAYKIIMA — HAJIC)KHBIA TYTh
Oosiee MOJTHOrO YAOBIETBOPEHHSI MOTPEOHOCTEN HAPOJHOTO XO3SICTBA U
YCKOPEHUSI HAYYHO-TEXHUYECKOIO ITporpecca. B ¢Bs3u ¢ 3TUM MOCTOSHHO
BO3pacTaloT TPeOOBaHUSI K COOMIOACHUIO METPOJOTMYECKUX MPAaBHI U
HOPM, HaIlpaBJICHHBIX HA NOBBILICHHE YPOBHS MU3MEPEHUM, UX TOYHOCTH,
HAaJIC)KHOCTU U IPOU3BOAUTEIBHOCTH.

IloBbIlIEHME yPOBHSA WM3MEPEHUM HAINPABICHO HA! IOBBIIICHUE
KaueCcTBa MPOMBIILICHHON MPOAYKIMHU;, Oojiee MOJIHOE YAOBIECTBOPEHUE
NOTpeOHOCTE HApOMHOTO XO34iMCTBa M OOIIECTBA; YCKOPEHUE HAy4YHO-
TEXHUYECKOro  mporpecca. OT TOYHOCTM U CBOEBPEMEHHOCTH
U3MEPUTENIbHON HH(OpPMALIMM 3aBUCUT MPABWILHOCTh MPUHUMAEMbBIX
pemieHuil. OT KauecTBa U3MEPEHUN 3aBUCAT: COBPEMEHHbBIE TEXHOJIOTHU U
HAay4HBIC HCCIICIOBAHMS, Y4YE€T M DKOHOMMS MATEPUAIBHBIX PECYPCOB;
TEXHUYECKAsl, DKOJIOTMYECKass M MEIWLMHCKAs JMArHOCTUKA, KPYIHbIE
HAay4YHbIE OTKPBITHSL.

EauncrBo u3mepenuit u ux TpeOyeMoe KauecTBO KOHTPOIUPYIOTCS U
o0ecreunBaroTCs rOCylapCTBEHHBIMU U BEJOMCTBEHHBIMU
METPOJIOTUYECKUMU CIY)KO0aMu, CO3JaHHE€ MU Pa3BUTHE ONTHUKH HOBOTO
KJ1acca.

K ontuke HOBOro kiacca MOTYT ObITb OTHECEHBI ONTHYECKUE
CUCTEMbI: KOCMHUYECKHX TEJIECKOIIOB; BBICOKOKAYECTBEHHbIE OOBEKTHBBI
HCCJIeI0BaTeNIbCKUX MUKPOCKOIOB; OOBEKTUBBI ONTHYECKUX MPUOOPOB ISt
TEXHOJIOTUA  MHUKPODJEKTPOHHUKH; ONTHUYECKHUE CHCTEMBI  JIA3€PHBIX
YCTPOMCTB 3amUCHM U BOCHPOU3BENEHUS HMHGPOPMALMU;, ONTUYECKUE
CUCTEMBI JUISl JIA3€pHBIX TeXHOjormk. VX cosmaHne BO3MOXKHO, IPEkKIE
BCErO, IPU YCIOBUM JOCTMIKEHHS MNPENEIBHO BBICOKUX ONTHYECKUX
XapaKTepUCTHK KauyecTBa M300pakKeHMs, KOIIa BOJHOBOM  (POHT,
c(hOpMUPOBAHHBIA ONTHUYECKOW CHUCTEMOM, HE MMEET OTKJIOHEHHUM CBBIIIIE
HECKOJIbKMX COTBIX JIOJIeH [JIMHBI CBETOBOW BOJIHBI OT  (POPMBI,
COOTBETCTBYIOIICH HJICATbHOMY Ka4eCTBY H300pakeHus (daimie BCero
chepuueckoi). [Ipy 3TOM MO KOHIICHTpAIMH DHEPTUU H300paKeHUE,
IOCTPOECHHOE PEAIbHOM ONTUYECKOW CHUCTEMOHW, JOJDKHO JIMIIb Ha
HECKOJIBKO TIPOLICHTOB OTIMYarbCsi OT MICAIBHOTO, T.€. MPEACKA3aHHOTO
Teopuen quppaKum.



CooTHoLwweHue Mexay MeTpOHOI'I/Ieﬁ n HayKOVI O TeXHN4YeCKunx
N3MepeHunsAax

WUrak, B NO3HAaHUM MaTEPUAIBHOIO MHPA BAKHYK) POJIb HUIPAIOT
KOJIMYECTBCHHBIE OLICHKH, ITO3BOJISIFOIIME PACKPHIBATh JCUCTBYIOIIUE B
MPUPOAE  3aKOHOMEPHOCTH,  YYUTBIBATb  PECYpPCHI,  OMNPEIACIATh
KaueCTBEHHbBIC CTOPOHBI SIBJICHUM, MPOU3BOJUMON MPOAYKIMUA U APYTUX
CTOPOH YEJIOBEUECKOU ACATEIHHOCTH. B OOMXOMHOM CMBICIIE Pa3IMYHOTO
pona oreHrBaHKUEe (HapUMEp — OIICHUBAHKME 3HAHUM yJalluxcs B Oaiax u
T.J.) 4YacTO OTHOCAT K u3MepeHusiM. OJIHAKO B HAyYHO-TEXHHUYECCKOM
CMBICJIE K HM3MEPEHUSM  NPEABSBISIIOTCA  CTPOrO  OIPECIICHHBIE
TpeOoBaHUS.

H3mepenue —  COBOKYNHOCTh  ONEpAlMA N0  HAXOXKICHUIO
KOJIMYECTBEHHOTO 3HAuCHUsI (PU3MUECKON BEIUYUHBI ONBITHBIM IyTEM C
MOMOIIbI0 TEXHUYECKOTO CPEJICTBA, XPAHSIIETO €IUHUILY (PU3MYECKOU
BEJIMYMHBI, 3AKJIIOYAOIINXCA B CPABHCHUU H3MEPSIEMOU BEJIMYHUHBI C €€
e IUHULICH.

[Ipenmeramu HayKu memponocuuy ABASKOTCS U3YYECHHUE U ONITUMHA3ALUS
W3MEPECHUM.

Memponoeus — 061acTb TEXHUUECKON (PU3UKH, SBISIONIASCS HAYYHOU
OCHOBOU M3MEPUTEIILHOU TEXHUKHU.

3aoauu memponozuu:

— o0ecrieueHre €IMHCTBA M MPaBUIBHOCTH M3MEPEHUs (PU3MUECKUX

BEJINYUH,

— OLICHKA JIOCTOBEPHOCTH PE3YIIBTATOB U3MEPCHUS;

— pa3paboTKa HOBBIX METOMOB M CPEICTB U3MEPEHUIA;

— Ompe/eneHNe 3HAYCHUM YHUBEPCAIbHBIX (PU3MUECKUX KOHCTAHT.

Eouncmeo usmeperuti — Takoe COCTOSIHUE U3MEPEHUH, TIPU KOTOPOM:

— WX PE3yJbTaThl BEIPAXKEHBI B Y3aKOHCHHBIX €IUHUIIAX;

— MOTPEUIHOCTH U3MEPEHUN U3BECTHBI C 33JJTaHHON BEPOATHOCTBHIO.

[IpaBunbHBIA pa3Mep KaKI0M EAUMHUIBI (PU3UUYECKOW BEJIUMYHUHBI
ONPENENAECTCA COOTBETCTBYIOIIUM €IUHBIM TOCYAAPCTBEHHBIM 3MAI0HOM,
BOCIIPOM3BOASIIAM JAHHYK) €IWHUIY C HAaWBBICIIEM TOYHOCTBEO U
nepefaronmM €€ K padodyuM CpeICTBaM HU3MEPECHUM Yepe3 CHUCTEMY
00pa3IoOBBIX CPENICTB U3MEPEHUM.

Memponocuueckass cymv  usmepenus COCTOUT B  CPaBHEHUU
u3MepsieMo  (pU3MYECKON BENMYMHBI C €€ COUHUIEeH, XpaHUMOU
MPUMEHSEMBIM CPEACTBOM HW3MEPCHHM; pa3Mep eAUHUIB (Pu3nydecKon
BEJIMYMHBI [IEPEIAH CPEACTBY U3MEPECHUN OT HOPMATUBHO YTBEPKICHHOTO
ATajJ0Ha WJIK 00pa3I[OBOTO CPEACTBA U3MEPEHHUI.
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Oyenusanue OOBIMHO OTJIMYAETCS OT HU3MEPEHUS OTCYTCTBUEM
TEXHUYECKOTO CpPEJICTBA, XPAHALLIETO EAUHUILY HU3MEPSIeMOW BEIUYUHBI
(CBSI3aHHYIO C 3TAJIOHOM), H HEOIPEIEICHHOCTHIO B OIIEHKE MOTPEITHOCTH,
MOJTy4YEHHOTO 3HAYEHUS OIICHUBAEMOW BEJTMYUHBI.

Cneyughuxa onmuueckux memooo8 usmepeHull. ONTHYECKHE METOAbI
U3MEPEHUN OCHOBAaHbI Ha WCIOJb30BAHUM ONTHYECKUX METOIOB U
YCTPOWCTB NIl  W3BJICYEHHS  WU3MEPUTENbHOM  HHpopMaluu 00
UCCIIEyeMOM OOBEKTEe, WM, JAPYTMMH CJIOBaMM, Ha HWCIOJIb30BAHUU
ONTUYECKOTO CUTHAJIA JIsl KOIUPOBAHUS U3MEPUTEIBHONU HH(OpMALIUK.

Tak, B U3BMEpUTEIIBHOM MUKPOCKOIIE HH()OPMALIUIO O T€OMETPUUECKUX
KOOpJIMHAaTax  MU3MEepAeMOro OObEKTa  CONEPKUT  paclpelecHnue
OCBEIICHHOCTH B €ro ONTHYECKOM M300paxKeHUH; HHTephHEepoMeTp
MO3BOJIIET CYAUTh O MaJIbIX JAe(opMalusax MOJTUPOBAHHOW MOBEPXHOCTU
1o u3MeHeHusIM (GopMbl (Pa30BOM CTPYKTYPHI) UCCIECITYEMOrO BOIHOBOTO
(poHTa  ONTUYECKOTO  H3IIy4YEHHU, KOTOpple  MpeoOpa3yroTcs
UHTEPPEPOMETPOM B HU3MEHEHUS KOH(PUTYpaluu HHTEpPEepEeHINOHHBIX
0JI0C.

CoBOKyNHble usamepeHus

[Tpu ¥X BBHITOJHEHUU OJHU M TE K€ BEJIUYMHBI U3MEPSIOT HECKOJIBKO
pa3, IpU STOM OT OJHOTO M3MEPCHHUS K JPYrOMYy MEHSIOT COYCTaHHE
U3MEPSIEMBIX O0BEKTOB. VICKOMbIC 3HAUCHHS BEJTMUYUH HAXOIAT PEIICHHEM
CHCTEMbl YPaBHCHUH, CBSI3BIBAIOIINX H3MEPCHHBIC M MCKOMbBIC BEIIMYHHBL.
CoBOKyINHbBIE U3MEPEHUS MO3BOJISIIOT, IPU HEOOXOAUMOCTH, 0OOUTHUCH Oe3
aTTECTOBAHHOTO J3TanoHa. [lpumep — aOCONIOTHBIA METON H3MEPCHUS
OIMMOOK ONTHYECKUX MOBEpXHOCTEH (MPOOHBIX CTEKOJN), KOrma TpHU
NpoOHBIX CTEKJIa MMOCIIEIOBATEIbHO HAKIJIAJABIBAIOT IPYT HA JPYyra B Pa3HbIX
COYCTAHMSIX.

20 , # , #) 34 4y # 4% NEy % g4 %
1% % % e % 23# 7 # % #
a 3) B

Puc. 1. AGCONtoTHbIN MEeTo U3MEPEHUS TPEX MIOCKMX MPOBHbLIX CTEKON

AOCOJIOTHBI METOJ] W3MEPEHHsI TPEX IUIOCKUX MPOOHBIX CTEKOI
(puc. 1) cocroutr B TOM, uro Tpu HOpoOHbIX crekaa (1,2, 3)
MIOCJICIOBATEIILHO HAKJIAJBIBAIOT JIPYT Ha JpPyra B Pa3HbIX COYCTAHUSIX
(a, 0, B) ¥ 10 BO3HHUKAIOIUM UHTEPPEPECHIIMOHHBIM KapTUHAM OICHUBAIOT
UX OTHOCHUTEJbHBIC OmMOKU B ymcie N wWHTEp()EPCHIIMOHHBIX KOJICII.
3areM COCTaBJISIFOT CUCTEMY YPAaBHEHHMIA:
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NZ — Xl + X3, y
rae X, X,, X3 — aOCONMOTHbIE OIIMOKM IIOBEPXHOCTEH, KOTOpbIE U

HaxXoaATCA HpI/I pGIHGHI/II/I CUCTCMBEI.
MeTtoa coBnageHumn

MGTOI[ OCHOBAH Ha COIIOCTABJICHMU ABYX IICPUOAUYCCKUX CHUI'HAJIIOB

Onu3koli  9acToThl  (BEpHBEPBI,  HOHHMYCBHI,  MYyap-MHKPOMETPHI,
ctpobockorsl) (puc. 2).
0 1 2

Lot bl
|||||||1fl|

Puc. 2. HoHnyc

[Tpu orcuere 1Mo BepHbEpy (MM HOHUYCY) NECATHIC JONH JCICHHUS
LIKaJIbl ONPEACISAIOTCA MO MOPSIAKOBOMY HOMEPY BEPHBEPHOIO ILITPHUXA,
COBIIAJIAIOIIETO C KAKUM-THOO IITPUXOM IITKAJIBI.

KoadpummeHT MOBBIIIEHUS TOYHOCTH OMPEACTACTCS OTHOIICHHEM
qrcia JICJICHUH HOHUYCA K NPUPANICHUIO YUCNA JelieHui (T.e. HeCYyIero
neproia K MpUPAICHHAIO TIEproIa)

N
1
Ny =Ny
rane Ny — umcio neneHuit Houuyca; Npj; — COOTBETCTBYIOIIEE €MY UYHCIIO

JICTIEHUI IITKAJIbI.



CpeanctBa namepeHun. AtanoHbl. Ob6pasuoBble U pabouue
cpeacTBa U3MepeHun

Jliist obecriedeHust eIMHCTBA U3MEPEHUIN TpeOyeTCsl TOXKIECTBEHHOCTh
€IMHUIL], B KOTOPBIX MPOrpayupOBaHbI BCE CPEACTBA U3MEPEHUN OHOM U
TOM k€ (PU3NYECKON BETUYMHBI, YTO JJOCTUTACTCS MTyTEM:

— TOYHOTO BOCIIPOM3BEACHUS M XPAHEHUSA €IUHULl (PUINYECKUX

BEJINYUH;

— mepeaayu ux pa3mMepoB pabouruM CpeicTBaM U3MEPEHUI.

[Io MeTposorMuecKoMy Ha3HAYEHUIO CPEICTBA M3MEPEHHM IENATCS
HA! ATAJIOHBI; 00pa3IOBbIE U pabovHe CPEICTBA U3MEPEHUSI.

Cpeocmeo uzmepenuu — TEXHUYECKOE CPEICTBO, MPEAHA3HAYEHHOE
UL W3MEPEHUH, HMEIOUIEE  HOPMHUPOBAHHBIE  METPOJOTMYECKHUE
XapaKTEPUCTUKH, BOCHPOU3BOIALIEE HIIM XPaHALIEE OAHY WJIM HECKOJIBKO
€IUHULl (PU3WYECKUX BEJIUYMH, pa3Mepbl KOTOPBIX MPUHUMAIOTCS
HEU3MEHHBIMU B TEUEHHE U3BECTHOTO IMMPOMEKYTKA BPEMEHH.

Omanon — CPeCTBO U3MEPEHHH, 00eCIeunBarollee BOCIPOU3BEICHUE
U XpaHEHUE eIUHHULIBI U3MEPEHUs] (PU3NUYECKON BETMUMHBI JJI Nepenadu
APYTUM CPEACTBAM HU3MEPEHUN U OPUIMATBHO YTBEPKICHHOE B KAaUyeCTBE
ATAJIOHA.

Obpasyosvie cpedcmasa uzmepeHuli — Mepbl, U3MEPUTEIIbHBIC TPUOOPHI
WM U3MEpUTENbHbIE MPeoOpa3oBaTely, NpeaHa3HaueHHbIE ISl TOBEPKHU U
IpagydupoOBKU 1O HUM JPYTUX CPEICTB HU3MEPEHUH U OQPUIHAIBHO
YTBEPKJICHHBIE B KQY€CTBE O0OPA3IOBBIX.

Pabouue cpeocmea uzmepenuti — CpeACTBA TNPUMEHSIOTCA IS
M3MEPEHNH, HECBA3aHHBIX C IIepeJader pasMepa E€IUHUL] APYIuM
CpeACTBaM U3MEPEHUM.

llogepennviti  usmepumenvHolii npubop — TPUOOP, MNPOIIEIIIHIA
rOCyJapCTBEHHYIO WJIM BEIOMCTBEHHYIO IOBEPKY; PE3YJIBTaTOM IOBEPKU
ABIIIETCA OIpEeNieHue M 3aHEeCeHHe B MacrnopT MpuOOpa OCHOBHOW U
JOTIOJIHUTENLHOM MOrpenIHocTel mpuodopa.

I'Iorpeumocm onTn4YeckKux VI3MepeHI/Il7I

Tounocmv pesynomama usmepenus — XapaKTEPUCTUKA KadecTBa
U3MEPEHUs, OTPpaXKaoIas OJIM30CTh K HYJIIO MOTPEIIHOCTHU €r0 pe3yibrara.
llocpewnocmsy usmepenuss — WHTEPBAJN, B KOTOPBIM C 3aJaHHOU
BEPOSTHOCTBIO TOMAJAET OTCTYIUICHHE H3MEPEHHOTO 3HAYCHHS JTAHHOTO
napaMeTrpa OT €ro WCTUHHOW BEIWYMHBI. YUYUTHIBAIOTCS MOTPEIIHOCTH



CPEACTB MU3MEPEHUM, METOIWYECKHE IIOTPEIIHOCTA M PE3YNIbTaThl
W3MEPUTENbHBIX HAOIIOEHU.

IIpn co3maHuy HM3MEPUTEIBHOW YCTAaHOBKM BA)KHO TEOPETUYECKU
OLICHUTDH €€ TOYHOCTHBIE XAPAKTEPUCTUKH, IPEABAPUTEILHO PACCUUTAB BCE
M3BECTHBIE COCTABIISIIOLINE MTOTPEIIHOCTH JAHHOIO U3MEPEHUS.
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Paszpen 2. TEOPUA YYBCTBUTEJNIbHOCTU ONTUYECKUX
U3MEPUTEJIbHbIX HABOOOK

OcHoBbI TeOpUn 4yBCTBUTEJIbBHOCTU ONTUYECKNX
n3mMmepuTesibHbiIX HaBOA4OK. Ponb ontuyeckoro V|306pa)|(eHm|

JTanbl ONTHYECKOr0 W3MepeHHMsi. B mporecce ONTHYECKOTO
U3MEpEeHUsT 00OOIIEHHO MOXHO YKa3aTh CJICIYIOIIME OCHOBHBIC 3Tarlbl

(puc. 3).

OBLEKT

|
OIITUYECKOE
Oranl | y30BPAKEHUE

Oran 2 | KOOPIUHATDI

Aram 3 PE3VJIbTATHI

Yran 4 | TTOTPEIIHOCTH

Puc. 3. Cxema 3TanoB onTUYECKOro N3amMepeHus

Oran 1. Co3nanue  ONTUYECKOTO  M300paXKEHHUs,  CBA3AHHOTO  C
U3MEpSEMBbIMU TTapaMeTpamMu 00beKTa (Ha30BEM TaKOE H300pa)kKeHHE
«OTITUKO-U3MEPUTEIHHBIM N300pKCHUEM).

Ortan 2. Onpenenenue (M3MepeHIe) KOOPAUHAT IIEMEHTOB U300paKeHUSI.

Otamn 3. O0paboTka pe3ylnbTaToB HU3MEPEHUS] H300paKEHUs C IIEJIbI0
orpezesieHus: HeOOXOUMBIX TapaMETPOB OObEKTA.

Oran 4. AHanu3 MOTrPEeIIHOCTE W3MEPEHHH, C LEJIbI0 ONpEIeICHUS
TOYHOCTH MOJYYCHHBIX PE3yJIbTaTOB.

PaccmorpuM B KadecTBE mpHUMepa OAHY M3 MPOCTEUIINX ONTHYECKUX
U3MEPUTENBHBIX CXEM C MCIOJIb30BAHUEM OINTUYECKOTO H300paKeHUs
U3MEpsEeMOro 0ObEKTa: JUIMHA 3JIEMEHTA MAJIOTO 00BEKTa U3MEPSIETCs MIPU
TIOMOIIM BU3HPHOTO M3MEPUTEITLHOTO MUKpOCKoma (puc. 4).

BusupHblli M3MEPUTENBHBIM MHUKPOCKOIT CIY’)KUT JUII COBMELICHUS
BU3UPHOIN CETKU, PACHOJI0KEHHON B (POKAIBHOU MIOCKOCTHU €ro OKYIsIpa, C
3aJIaHHBIMHM TOYKaMU U300PaKEHUSI U3MEPSIEMOTO 00BEKTA.



Puc. 4. BUsnpHbIn nameputenbHbI MUKPOCKONM: 1 — OObEKT;
2 — 06BbEKTUB MUKPOCKONA; 3 — n3aMepuTernbHas Lwkana, CoBMeLLleHHas
C NAOCKOCTbIO n3obpaxkeHnsa obbekTa; 4 — nsobpaxeHne obbLEKTA;
5 — okynsap; 6 — rnas onepartopa U3MepeHui

[IpuBenenHast cxeMa oOOECHEUMBAET BCE TMEPEUYHUCICHHBIC ATallbl
IpoLecca ONTHYECKOro u3mMepeHus. Kak u3BecTHO, U3MepeHue — Npouece
CpaBHEHHUS H3MepsieMON (DHM3MYCCKOW BEJIMUYMHBI (B SIBHOM WJIM HESIBHOM
Gopme) ¢ eMHUTICH ITOM BETMYUHBI, XpPAHUMOUN MMPUMEHSEMBIM CPEICTBOM
W3MEpPECHUM.

B nanHOM 1npumepe MOXHO MPOCJIENIWTh BCE YKa3aHHbIC B
00001eHHO cxeMe (puc. 3) ATarbl ONTUYECKOTO U3MEPEHHS:

— OOBEKTHB MHUKPOCKOINA 2 CTPOUT YBEIMYEHHOE H300paxeHue 4

oobekra 1 (sram 1);

— KOOpJMHAThl TOYEK H300pakeHUs, CBSI3aHHbIE C TpeOyeMbIMU
TOYKaMU OOBEKTa, H3MEPAIOTCS MPU TMOMOIIM H3MEPUTEIbHOM
mkaiiel 3 (atan 2);

— pe3ynbrarbl  M3MepeHus — monydaroT  (3Tam 3)  00paboTKOi
U3MEPUTEIIBHBIX OTCUETOB I ONPEACIICHUS MPOTSHKEHHOCTH
o0bekTa L 1Mo mkasie oKylsip-MUKPOMETpA € Y4€TOM MACIOPTHOU

xapakrepuctuku  (yBenmdeHus V) OObEKTHBA MHKPOCKONA:
Lo =—(|2V ) (puc. 5);

— MOTPEUIHOCTH OMpPEAESIoOT 00pabOTKON CEpUHM H3MEPUTEIBHBIX
OTCUCTOB ([AHHBIX) C MPUMCHCHHEM arapara MareMarndecKou
CTarucTHKU (9Tam 4).

B npuBeneHHON cxemMe U3MEPUTENBHBIM MUKPOCKON XPAHUT €IUHUILY
U3MEPSEMON BEJIMYMHBI (ITPOCTPAHCTBEHHOW MPOTSHKEHHOCTH WJIH JIJTUHBI)
B BHJIE OTTPaAyMpPOBAHHBIX JEJICHUM TOYHO H3TOTOBJICHHOW IIKAJBI.
Enuannen niauHBI B NPUHATOM Y HAC METPUYECKOM CUCTEME SBIISIETCS
MeTp. M3MeputenbHas IikKajla 3a CYET €€ W3rOTOBJIEHUS O00ECIEYMBAET
TOYHOE BOCIPOM3BEACHUE J0JIeH MeTpa (MUJUIMMETPOB U UX JI0JIEH).
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Puc. 5. 3o6paxeHune B none 3peHnsa naMmepuTenbHOro MMKpockona

[Tonb3ysich ~ M3MEPHUTENBHOW Kol  (OKYJISP-MHKPOMETPOM),
COBMEILIEHHOH ¢ M300pakeHueM O00bEKTa, Mbl CYUTHIBAEM MPOTSHKEHHOCTh
MEXIy WHTEPeCyIOUMMH Hac TOYKamMHu oObekTa, Hampumep, |, u |,
(puc. 5). ITacmopTHOI XapaKTEPUCTUKON MUKPOCKOIIA CIY)KUT MOIEPEUHOC
yBenuueHue V B MojlydaeMoM H300paKeHUH 00bEKTA.

O600LWeHHaaA cxema KoMnrnekca MmeToaoB ONTUYECKUX
U3MepeHNn N nccnenoBaHnNmn

Eciu  0000mieHHO paccMOTpeTh COBOKYMHOCTh — TPaJAMIIMOHHBIX
METOJIOB KOHTPOJISI X UCCIIEIOBAHUSI ONTHUYECKUX CUCTEM M BJIEMEHTOB, TO
MOXXHO YOETUTBCS B TOM, YTO 3TH METOIbl B OCHOBHOM CBOJSTCS K
pPETUCTpAIlUM  CTPYKTYphl ~ BOJHOBOTO  (poHTa, C(HOPMUPOBAHHOTO
cucremor (merampto) B cxeme KoHTpoyst. Cremyrommii  mmar  —
UCCJIeIOBAaHUE ATOM CTPYKTYpbI, KOTOpas BHU3yaluszupyercs B (dopme
U300paXKCHUST TOrO0 WJIM HMHOTO BuAa (HA3BaHHOTO BBIIIE ONTHKO-
U3MEPUTEILHBIM HM300paKEHHEM), HalpuMmep, B BHJE HHTEPEPEHIHOH-
HBIX IIOJIOC, TEHEBOW KapTHUHBI, COBOKYIMHOCTU IISATEH, COCTaBJISIFOIIMX
muarpammy ['apTmana, mudpakIimoHHBIX N300paKEHNUN CBETAIIEHCS TOYKU
WIH JIWHUH U T.10. (puc. 6).
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Puc. 6. O6ob6LleHHasa cxema KoMmnnekca MeToaoB ONTUYECKUX
n3MepeHun n nccnegosaHmn: M' 1 m' — kKoopamHaTbl Ha BbIXO4HOM
nccrnenyemMom 3padvke onTUYeCcKoro afieMeHTa B cxeme; X' ny' —
KoopauHaTbl B NNOCKOCTN n3obpaxeHuns Tect-obbekta; W — koopanHaTta
doopMbl Uccrnegyemoro BONHOBOro poHTa; | — oTHOCUTENbHasA
OCBELLEHHOCTb B n3obpaxeHun tect-obbekta; AW — koopanHaTa
Aedopmanmin BONTHOBOIO (PpOHTa

HccnenoBanne ONTUYECKOTO DJIEMEHTA OCYIIECTBISICTCS, TJIABHBIM
o0pa3oMm, B JBYX 30HaX.

1) B 30He 3pauka | 0ObEKTOM HCCIIEIOBaHMS CIIY)KUT, Yallle BCEro,
¢azoBas xapakTepucTKa BOJIHOBOTO (DpoHTA, 2 UMEHHO — OTKJIoHeHHE AW
(dopMbl (ppoHTa BOJHBI OT (POPMBI, COOTBETCTBYIOLIEH TpeOyemMoMy
KauecTBY M300paxkeHHs (daiie Bcero — oT cdepudeckoi ¢popmbi). 31ech
(GopMHpyeTCS ONTUYECKOE M3MEPUTEIBHOE H300PAKEHHUE 6Mopo2o podd,
O0OBIYHO HE TOI0OHOE OOBEKTY, HO Hecyllee MHQPOPMAIUIO O XapaKTepe
BOJIHOBOTO (poHTa B yacTu ero (azoBbix nedopmanmii, 06 adbeppauusx
UCCJIEIyeMbIX ONTUYECKUX CHUCTEM U BJIEMEHTOB U 00 ommuoOkax (popmbl
ONTUYECKUX TTOBEPXHOCTEM.

2) B 30one uzobOpaxenuss |l oObeKTOM HCCIICIOBAaHUS CIIY)KHT, B
OONBIIMHCTBE CIy4aeB, AaMIUIATYTHAS XapPaKTEPUCTHKA W3IYYCHHUS —
JABYMEpPHOE PpAaCIPEICICHUE OCBEIICHHOCTH B IJIOCKOCTH H300pa)KeHHS,
XapaKTepU3YIOIIee KOHIICHTPAIMIO SHEPTUM B M300paKEHUM WU TIOTHOTY
nepenaud MHPOpPMAIMKU O CTPYKTYpe H300pakaeMoro oObekTa. 31ecCh
(GopmMHpyeTCs ONTHYECKOE U3MEPHUTEIHHOE H300paXKEHHE nepeoco poodd,
moo0HOe 00BEKTY M Hecylee MH(POPMAIlUIO B TEPBYIO OYEpPEb O €ro
reOMETPUYCCKIX TMapaMeTpax ¢ BHEIIHEH CTPYKType, a Takke O
XapaKTePUCTUKAX KadecTBa HM300paXKCHHS, JaBAEMOTO HCCIEAYEeMbIM
ONITUYECKUM JICMEHTOM.
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npﬂMble N KOCBEeHHbIe MeTOAbl OLIeHKN KadeCcTBa M306pa)KeHVIFI

CBeneHust 0 CTPYKType H300pakeHHUs, TMOCTPOCHHOI'O ONTHUYECKOM
CUCTEMOW, MOTYT OBITh TMOJY4YE€HBl JBYMSI METOJAMU. HPAMbIM U
KOCBEHHbIM.

lIpsmvie memoOwbt oyenku Kauwecmea uU300paxdceHusi COCTOSAT B
HAOMIOIGHUH  M300paKeHUs] TeCT-00bEeKTa, C(HOPMUPOBAHHOTO MPHU
MIOMOIIIM HccieayeMoit cuctemsl B 30He |l (30HE M300pakeHwus, puc. 6), u
U3MEpEeHUN (POTOMETPUUYECKON CTPYKTYpbl 3TOr0 H300paKeHus, T.€.
omnpenesieHny QyHKIMK paccessaus (Hampumep, GYHKIUN PaCCEsTHUS TOUKH
(OPT) wm dynknuu paccesaus ymaun (OPJI)). Oynknuum paccesHus u
CBSI3aHHBIC C HUMHM: onTHuecKkas nepeaarounas pynkius (OI1D), hyHkius
nepenaun moayisiuu (PIIM) u pyakiws konneHTparyu sueprun (PKD)
B U300paXEHUU TOYEUHOIO TECT-O0BEKTa, CIYy)KaT Ha IPAKTHKE
KOJIMYECTBEHHBIMU  XapaKTEepPUCTUKAMHU KayecTBa  HM300pakeHUs
ONTAYECKOU CUCTEMBI.

[IpssiMbIMM METOAAMH OLIEHKH KaueCTBa M300paXKEHUSl YUUTHIBAIOTCS
Bce 0e3 wuckimoueHusi (akTopbl, YYacTBYIOIIME B (OPMUPOBAHUU
CTPYKTYpbl pPEaIbHOr0 ONTHYECKOro wu3ol0paxkeHus. B 3Tom cocTtout
CYLIECTBEHHOE M OCHOBHOE€ JOCTOMHCTBO MpsMbIX MeTo/0B. Mcxons u3
ATOr0, B OTBETCTBEHHBIX CIy4YasX, MPU HCCIACAOBAHUAX U HM3MEPEHHIX
ONTAYECKUX CHCTEM BBICOKOM TOYHOCTH, METOJbI MPSIMOM U KOCBECHHOU
OLICHKHU KadyecTBa U300pakeHUsI IPUMEHSIOTCS COBMECTHO.

Koceennvie memoowr oyenxu rauecmea u3zobpadicenuss COCTOAT B
U3MEPEHUH CTPYKTYpHI jJedopmaruii BoTHOBOro (ponTta B 30HEe | (30HE
3pauka, puc.6), Ha BBIXOJEC ONTHYCCKOH H3MEPUTCILHOW CXEMBI, M
MOCJICYIOIIEM BBIYMCICHUH HAa OCHOBE IOJyYEHHOM KapThl BOJHOBOTO
¢poHTa (YHKIUH, ONMUCHIBAIOUIUX CTPYKTYPY M KaueCTBO ONTHYECKOTO
M300paKEHUSI.

[IpeumyniecTBa KOCBEHHBIX METOAOB COCTOSAT B TOM, YTO OHHU
MO3BOJISIIOT IO M3BECTHOW TOmorpaduu OTKJIOHEHUH (poHTA BOJIHBI
paccuuTaTh OOJBITMHCTBO XapaKTEPUCTUK KauyecTBa M300pakeHus (TakuXx,
kak OIIM, wm ®OKD). KocBeHHble MeTOABI HAlOT BO3MOXHOCTH
ONpEACNUTh BIUSHUE KOHKPETHBIX MCKAXEHUN BOJHOBOTO (pOHTA,
BHOCHUMBIX CUCTEMOM, Ha KAYECTBO N300pAKEHUS.

K orpanuyeHusM KOCBEHHBIX METOJOB CJIEIYET OTHECTH. BBICOKYIO
TPYJOEMKOCTh pPAacCUIM(pPOBKH JIaHHBIX; CJOXKHBI MaTeMaTHYECKU
anmapaT o0paOOTKH JaHHBIX; JOPOTOCTOSIIIIEE MPOrpaMMHOE 00ecCIIeueHuE.
Kpome Toro, mpu Takux MeTOJlaX HE yYMUTHIBACTCS BIUSHUE HAa KA4eCTBO
M300pakeHus psja BaXHBIX (PAKTOPOB, KOTOPIE MOTYT B KOPHE U3MEHUTH
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CTPYKTYpPY U300paKEHHS U PE3KO YXYALIUTh €r0 Ka4eCTBO MO CPABHEHUIO
C TpeacKa3aHHbIM (CMOJEIMPOBAHHBIM) TIPH TOMOIIH YIIOMSHYTOT'O
KOCBEHHOI'O METOJA.

K takum ¢akropam OTHOCATCA:

— MEJKOCTPYKTYpHble  J1e(eKThl ~ ONTUYECKUX  MOBEPXHOCTEH
(HarmpuMep, BO3HUKAWOIIUE TMPU PETYUIM KPYMHOTabapUTHOM
OIITHYECKOW MOBEPXHOCTH MAJIbIM ITOJIMPOBATEHUKOM), & TAKKE UX
OCTaTOYHAas IEPOXOBATOCTb;

— MEJKOCTPYKTYpPHbIE  JTeQEeKThl ~ ONTHYeCKMX  cpen  (cBuuH,
HEOTHOPO/IHOCTH, BKJIFOUCHHS, MyTHOCTb);

— nedeKThl ONTUYECKUX MOKPBITUI;

—  Je(EKTHI CKIICCK;

— PpAacCesHHBIN CBET B CUCTEME;

— OJMKH B ONTHUYECKOH CUCTEME;

— CBET, OTPAXXECHHBIN OT 3JIEMEHTOB OIPABbl ONTHYECKOW CUCTEMBI U
AJIEMEHTOB BHYTPEHHEW KOHCTPYKIIMH ONTHYECKOT0 MPUOOpa.

OpHako TpU  OLIGHKE pEalbHOro0  KadyecTBa  M300pa)keHus,

c(hOpMUPOBAHHOTO M3TOTOBJICHHOM ONTHYECKOW CUCTEMOM, BIMSHHUE DTHX
(akTOpoB HEOOXOAMMO YUUTHIBATh, TAK KAK OHU CIIOCOOHBI CYIIECTBEHHO
CHU3UTbH KaU€CTBO PEajJbHOr0 U300pasKeHUSI.

TecT-00BbEKT TUNa «CBeTALAACA TOUYKa»

[lepBuunblii W HaumOoJiee YHHUBEpPCAJbHBIA TECT-O0BEKT MpH
UCCJIeIOBAHUU KayecTBa H300paXKCHHsI ONTHUYECKUX CHCTEM — mecm-
obvekm muna «ceemawasici mouxka». OH MaTepUaIU3yeTcs B BHJE
Kpymioll nuadparmMbl Majioro JAMaMerpa, OCBEIIEHHON MPOXOASIUM
cBeTOM (HJTH €€ YMCHBIIICHHOTO N300paXeHN).

N3o0paxeHne TeCT-O0bEKTa THUIIA «CBETAMIASACS TOYKa» — IISITHO
paccesHus Wi JUQpaKIMOHHBINA Kpyx)oK (puc. 7).

Puc. 7. OudpakuMOHHbBIN KPYXXOK
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Habmonenue IU(PPAKITTOHHOTO KPYXKKa, dbopmMupyemoro
UCCJIelyeMON CUCTEMOM, MO3BOISIET 0OHAPYXKUBATh adeppalii CUCTEMBI C
YyBCTBUTEIBHOCTHIO Ha ypoBHE 10 0,1,

Puc. 8. ®yHKUMA paccesHNSA TOYKM

@OyHKIMSA, ONMCBHIBAKOWMIAS  PACHPENEICHUE  OCBEIICHHOCTH B
M300paKEeHUN TeCcT-00bEKTa THUIA «CBETAIIAsCS TOYKa» — JIByMEpHas
¢ynakus, Hocsimas HazBanue OPT  (puc. 8). DOkcnepuMmeHTaIbHO
HavineHHasg @PT, xapakrepusys Ka4eCTBO CUCTEMBI, IMO3BOJISIET YUYUTHIBATH
BCE€ OCOOCHHOCTH BOJTHOBOW MOBEPXHOCTH, CPOPMUPOBAHHON CUCTEMOI, B
TOM 4YHCJE€ M XapakTep MUKpopenbeda ONTHUUECKUX IOBEPXHOCTEM;
ne(deKTbl ONTHUYECKUX MAaTepuasoB; OMUKH; OTKJIOHEHHE MPOIyCKaHUs
(WM OTpaXKEHWS) Ha 3padyKke; CIBUTH H300paKCHWs], BO3HUKIIWAC MPH
pabote nmpudopa u T.a4. C nmomompio OPT B ocpenHeHHONW U MTHOBEHHOU
dopMe MOXKHO YUUTHIBaTh (QIIOKTyallUd ONTUYECKUX XapaKTEePUCTUK
BO3JYILIHOIO TpakTa, HENPEPBIBHO HM3MEHSAIONIMECS BO BPEMEHU IO
CIOXKHOMY ciiyquadHoMY 3akoHY. OPT mo3Bossier HageKHO arTecTOBATH
Ka4eCTBO M300paKEHUS CUCTEMBI C HECKOIbKUMHU 3paukaMu. OPT, sBmussice
MEPBUYHON XapaKTEPUCTUKON Ka4yeCTBA M300paKEHUs, TO3BOJISIET MEPEUTH
K JpYruM TpeOyeMbIM XapaKTepUCTHKaM KauecTBa M300pakKeHUs, TaKuM
kak OPJI; wacrorHOo-kOHTpacTHas xapakrepuctuka (UKX); xpaeBas
¢ynkuus; ®KD u apyrue.

TecT-00bEKT THUIMA «CBETALIASACA TOYKA» MOICIHUPYET BAKHBIE IS
ONTUYECKON U3MEPUTENIbHON MPAaKTUKU OOBEKTHI, TaKWE Kak, Hampumep,
HeOecHble OOBEKTHI THIA 3BE3]] WM OpOUTAIbHBIE OOBEKThI BOCHHOTO U
HEBOCHHOTO Ha3HAYECHUH.

TecT-00BbEKT TUNa «CBeTALAACA NIMHUA>»

Tecm-0b0vexkm muna «ceéemawasacs AUHUS» MATEPUATTU3YETCS B BUJIC
IEJICBOM MradparMbl MaJIOW TUPUHBI, OCBEUIEHHOHN MPOXOISIIIAM CBETOM.

N3o0paxeHne TecT-00bEeKTa THUIA «CBETAMIASCSA JIMHUS» — TISTHO
paccesiHus B (hopme Oosiee Wi MEHEe Pa3MbITOTO U300paKEHUS TMHUH.
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[Tonsitne QyHKIMM paccesHUsl PaclpOCTPAHSIETCS U Ha U300paKeHue
auHur. DyHKUHMS, OMNMCHIBAIOLIAS pPACIPEACIICHUE OCBEIICHHOCTH B
M300paKEHUU TECT-00bEKTa THUIA «CBETAIIASICS JUHHUSI» — JIByMEpHas
(kBa3uomHOMepHast) GyHKIMs, HOcsIas Ha3Banue OPJI.

Kesazuoonomepnou Ha3bIBalOT JBYMEPHYIO  (YHKIIHIO, KOTOpas
COXpaHsieT CBOIO (opMy MpH MepeMelleHnd rpaduka GyHKIUU 0 OAHOU
U3 KOOpJIMHAT. JTO CBOWCTBO TMO3BOJMSIET B OOJIBLIIMHCTBE CIy4yacB
n300pakarb KBAa3MOJHOMEPHYIO (YHKIMIO B BHUAEC OJHOMEPHOW, Kak
(PYHKIIMIO TOIBKO OJJHOM MEPEMEHHOM.

O6mmit Bun rpaduka ®PJI mokazan Ha puc. 9. BuaHo, uto mannas
(yHKIIMS KBa3HOAHOMEPHA.

Puc. 9. dyHKuMA paccesHNa NIMHUN

TecT-00beKT THMA «CBETSAIIAsCS JUHUS»  OMUCBHIBAET  4YacTO
BCTpEUAIOIIMECs] B ONTHYECKOW M3MEPUTEIbHOW TPAKTUKE OOBEKTHI,
HanpuMep, IITPUXH CBETSIIUXCA CETOK M IIKaJl MpUOOpPOB; CIEKTpaIbHbIC
JIVHWH.,

TecT-06BbEKT TUNA «NONYNNOCKOCTb>»

Tecm-0b6vexm muna <nOAYNIOCKOCMb» MATEPUAIN3YETCsl B BHJIE
NPSIMOJTMHEWHOTO Kpasi HEMPO3payHOU 3aCIOHKHU (JIe3BHsI) HA OCBEIICHHOM
¢one. Ilpu HEOOXOIMMOCTHM OXapaKTEpHU30BaTh PE3KOCTh JIeTajei
U300pakeHUs, CO37aBAEMOI0 MCCIEAYEMOM CHUCTEMOM, paccMaTpUBAIOT
CTPYKTYpy H300paKeHHsI TeCT-00bEKTa, MPEACTaBIAIONIETO  COOOM
NPSIMOIMHEHHYIO TPaHUILy YEPHOTO M CBETJIOTO IMOJIeH, TaK HAa3hIBAEMOTO
MOTPAHUYHOTO T€CTA WM MOTYIIOCKOCTH.

OyHKIMS, ONMUCHIBAIOIIAS PACIPENCICHUE SPKOCTH B TECT-OOBEKTE
THUIA <IONYIIocKocTh» (puc. 10) — kBaznogHOMepHast QYHKIUS CKadKa.
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Puc. 10. PacnpeneneHne sipkoCTM B TECT-00beKTe TUNa «mnonyniioCKOCTb»

N300paxkeHne TeCT-00bEKTa THMA «IIONYIUIOCKOCTH» —  MSATHO
paccesiHusi B (opme OoJjiee WJIM MEHEE Pa3MBITOr0 HM300pakeHUs Kpasi.
DyHKIMS, OMUCHIBAIOIIAS PACTIPE/ICICHAE OCBEIICHHOCTH B M300pasKEHHH
TECT-00bEKTa  «IONYIUIOCKOCTH» — JBYMepHas (KBa3HOIHOMEpHAas)
GyHKIMA Kpas Wid «kpaeBas (mepexomHas) ¢yHkuusa» (puc. 11); ee
rpayK Ha3bIBACTCS KITOTPAHUIHON KPHBOI.

Puc. 11. ®yHKuunA kpas

Pe3kocTh  M300paskeHUS  XapaKTepU3yeTcsl CTENEeHbI0  HaKJIOHa
«IIOTPAaHUYHOW KPUBOW». B TO K€ BpeMs HAKJIOH «IIOTPAHUYHOU KPUBOU»
3aBUCUT OT CTPYKTYphl MSTHA paccesHus. Yem Oosiee pa3MbITO MATHO
paccesiHusl, TeM OOJIbIlIEe HAKJIOH KIIOTPAaHUYHON KPUBOI» U XyXKE PE3KOCTh
HU300paKeHHUS.

Tect-o0bexkT  THHA «IOYIIIIOCKOCTB» ONHCBHIBAET  YacTO
BCTpEUAIOIIMECS] B ONTHYECKOW H3MEPUTEIHHOW MPAKTUKE OObEKTHI:
HanmpuMmep, Kpail HEempo3payHoro OOBEKTa Ha OcCBeuleHHOM (oOHE, Ha
KOTOPBIM BBIIOJHSIOTCS. ONTUYECKUE U3MEPUTEIBHBIE HABOJKH.

TecT-00BLEKT TUNa «JIMHEeMHas peLleTKa»

Tecm-obvexm muna <IUHeNHAs peuwemKa» MaTepruaIn3yeTcsi B BUJIE
psijia TeMHBIX (HETPO3PavHbIX) MPSIMOIMHEHHBIX TapaUIeIbHBIX IITPHXOB
Ha ocBelleHHOM (hoHe. DYHKIUS, OMUCHIBAIONIAS PaCpEIeNICHUE SIPKOCTU
B TECT-00BEKTE TUIA «IMHEHHAs peleTKa» — KBa3uoJHOMepHas QyHKIUs
(puc. 12). «JIuHEWHYIO PEIIeTKY», COCTOSIIYI0 W3 psija HEMpO3payHbIX
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HITPUXOB HAa OCBEIIEHHOM (hOHE, B KOTOPOH HIMPUHA TEMHBIX IITPHUXOB
paBHa IIMPUHE TEMHBIX NPOMEXKYTKOB, Ha3bIBAIOT «mupa @Pyko». Takas
pelIeTKa Ha MPaKTUKe HaXOJuT HanOoJiee MUPOKOE MPUMEHEHUE.

Puc. 12. PacnpegeneHne NMHTEHCUBHOCTU B TECT-00bEKTE
TUMNa «JIMHENHASA peLleTKa»

N300paxkeHue TecT-00beKTa TUMNA «IMHEHHAs pelieTka» — 6oJiee 1
MEHEe Pa3MbITOE H300paKEHHE Psiia TEMHBIX ITPUXOB.

Puc. 13. PacnpegeneHne NMHTEHCUBHOCTU B N306paxxeHnn
«JIMHENHOWN peLLEeTKN»

OyHKIMSA, ONUCHIBAIOIIAS  PACHpPENIEICHHE  OCBEIIEHHOCTH B
M300paKEHUU TECT-00bEKTa THIA «IMHEWHAsl pelierka» — JAByMepHas
(kBazuomHomepHas) ¢yukmus (puc. 13). Ee 0cOOCHHOCTh COCTOHUT B TOM,
YTO HA CPEIHUX M BBICOKHMX MPOCTPAHCTBEHHBIX YacTOTaX CTPYKTypa
U300paKEHUsT TAaKOM PpELIETKM XapakTepU3yeTcs pacrnpeiesieHueM
WHTEHCUBHOCTH, OJIN3KUM K CUHYCOUJAIBHOMY.

[Ipy oleHKE OOBEKTHBOB, CTPOSIIUX U300pAKEHUE MPOTHKEHHBIX
00BEKTOB, OOJIBIIIYIO POJIH UTPAIOT CITOCOOBI, OCHOBAHHBIC Ha HAOIIOACHUU U
U3MEpPEHUH M300paKEHUST PEUIETKU MEPEMEHHON YacToThl. B wactHOCTH, 11O
HACTOSIIETO0 BPEMEHU HCIONIB3YETCS BU3yalbHAasl OLEHKA MO PA3TMYMMOCTU
HITPUXOB B U300PaKEHUH IITPUXOBON MUPBI, IOCTPOCHHOM CUCTEMOM.

Kputepuem paspemiaronieit crnocoOHOCTU MPHU 3TOM CIIYKUT 4acToTa
TOTO MOJISi MUPBI, B U300pKEHUHU KOTOPOTO MOXHO Pa3IU4YUTh TEMHBIE U
CBETJIbBICE IITPUXU M  ONPENCIUTh HUX KOJIMYeCTBO. YacToTHOM
XapaKTepUCTUKON KauecTBa N300paKEHUSI CITYKUT TaKKE MOIYJSIIMOHHAS
nepenaroynas Gynkius (MII®P), nazpiBaemas nnoraa YKX.
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Tect-00beKkT THUMa «IMHEHHAs pEIIeTKa» OMUCHIBAET  YacTo
BCTpEUAIOIMECS] B ONTHUYECKOW M3MEPUTEIbHOU TMPAKTUKE OOBEKTHI,
HanpuMep, TaKue Kak: IIKana; OUCCEKTOP; MepUOIUIECKUE CTPYKTYphl Ha
AYPOKOCMUYECKHUX CHUMKAX 36MHOM ITOBEPXHOCTH.

OnTnyeckue nameputenbHbie U300paXXeHMA BTOPOro poaa

TeneBass kaprtuHa (TeHerpamma). PEBONIONMIO B  ONTHYCCKOM
KOoHTpoJie U u3MepeHusix coepumi JKan bepnap Jleon ®yko (1819-
1868 r.r), BIepBbIC MNPEAIOKHUBIIMKA METOJA HMCCICIOBaHHS IehopMarivii
BOJIHOBOTO (PPOHTA, CBSI3AHHBIX C a0eppalusiMU ONTHUYECKUX CHUCTEM U
OIIMOKaMU ONTUYECKHUX AJIEMEHTOB.

Memoo «nootca Dyko», 1 BOOOILIE, BCE TEHEBbIE METO/IbI I0Ka3aJId CBOIO
UCKJIIOYUTEIIbHYIO TOJIE3HOCTh JUII KOHTPOJS ONTUYECKHX MOBEPXHOCTEH.
AbGepparuu, nudpakiusi CBETa W OMIMOKU M3TOTOBJICHUS ONTUYECKUX
ITIOBEPXHOCTEHN BBI3BIBAIOT OTKJIOHEHHUE JIy4€ OT TEOPETUUECKUX TPACKTOPUI
U UCKaXEHHUSI BOTHOBOTO (hpoHTa. OCHOBHASI UJI€s] TEHEBBIX METOIOB COCTOUT
B OOHapyKEHHM OOKOBBIX CMEIIEHUM TaKUX JIy4eil 3a CUET UX 3a/IepKUBAHUS
Wik MoAu(UKAKU. ITO OCYILECTBISIETCS MyTEM MOMEILEHUs CHeHaIbHbIX
DKPAaHOB B IUIOCKOCTb CXOKJICHHs ITYYKOB JIyd€d OT KOHTPOJIUPYEMOU
OINTUYECKOW TOBEPXHOCTHU UJTU CUCTEMBL.

Wtak, mis momydeHus: TEHEBOW KapTUHBI AedopMaruii MCCIeayeMOoro
BOJTHOBOT'O (PPOHTA, COOTBETCTBYIOIIHMX a0eppaIyisiM ONTUYECKON CUCTEMBbI WITH
OLIMOKAM ONTUYECKOI TOBEPXHOCTH, B TUNIOCKOCTH CXOXKJICHHS MTAPaKCUATLHOTO
Mydyka JIydedl YCTaHABIMBACTCA TMEPHNEHAMKYISIPHO  ONTHYECKOW  OCU
HEIPO3pauHbIi 3KpaH C NPSAMOJMHCHHBIM KpaeM (Tak Ha3bIBaGMbIA «HOXK
®yko»), KOTOpPBI HAIOJIOBHHY IEPEKPhIBACT ISTHO paccesiHus (puc. 14, a).
TeneBast kapTHa MOMKET HAOMIONATHCS B TUIOCKOCTH SKpaHa, PAaCHONOKEHHON
3a ISTHOM paccesus (puc. 14, 0), win xapakrep OCBEIICHHS HCCICTyeMOM
OITHYECKOM MOBEPXHOCTH HAOMIOMAIOT U3 3a(hOKATTLHOM 00IaCcTH.

Puc. 14. MNpunHumnuanbHas cxema TeHeBoro metoga dyko
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[Ipu orcyrcTBUM OMMOOK 3€pKaJio, CO3/Aawllee H300pakeHue
TOYEUHOTO TECT-00bEKTA, BHINNISIIUT PAaBHOMEPHO OCBElICHHbIM. Hamuuue
ommOok  (kpaeBas 30Ha Ha  puc.14,0) co3maeT  CBETOTCHb,
BHU3YyaJU3UPYIOIIYIO pesibed OmMOOK MOBEPXHOCTH B PE3y/IbTaTe CPe3aHus
«HOXXOM» TMYYKOB JIy4ell OT HEBEPHO 3aKJIOHEHHBIX YYaCTKOB BOJHOBOW
MOBEPXHOCTH. BepxHsAs o0macTh KpaeBOl 30HBI 3payka HCCIEIyeMOro
(poHTa JaeT y4acTKH MOTEMHEHHUs B TeHEBOW kKapTuHe. HipkHss obnacth
KPacBOM 30HBI JACT YYACTKH MAaKCUMAaJIbHOM OCBELICHHOCTH B TEHEBOMU
kaptuHe. Ilydku OT yd4acTKOB BOJIHOBOM NOBEPXHOCTH, HMEIOIINX
NpaBWIBHYIO cheprueckyro GopMmy, epekpbIBatoTcs (a clIenoBaTesibHO, U
OCIAOJISIFOTCS) JIUIIb HATIOJIOBUHY, U COOTBETCTBYIOIIAs 30HA 3pavyKa UMEeT
ocsemeHHoCcTh nopsiaka 50%. Ecau «HOXk» mOMEIarT MexXay UiealbHbIM
chepruecKkuM 3epKajioM M ero (JOKycoM M MepeMenialoT M0 HOpPMalld K
ONTUYECKON OCH, TO TEHEBasi KapTUHA COCTOUT M3 PE3KO pPa3lesICHHBIX
TEMHOW M CBETJION 00JacTel, M mepBas U3 HUX MEPEMEIIACTCS M0 3epKaTy
B TOM € HAIPaBJICHUH, YTO U KHOXK.

Ecnu «HOX» HaxomuTcs 3a (POKycoM, HampaBieHHE NepeMElICHUS
TEMHOI'0 y4acTKa MEHSETCsl Ha MPOTUBONONOKHOE. [Ipu BBeIeHUN «HOXa»
TOYHO B (POKYC 3€pKaJI0 3aT€MHSETCS BHE3AIHO MO BCEMY TUaMeTpy, 0e3
KaKUX-TH00 3aMETHBIX JIB)KEHUN TEHEBOW KapTUHBI. DTO SBISAETCA OYEHb
TOYHBIM CHOCOOOM ONpEENICHNUs TOJOKEHUs] LIEHTpa KpuBU3HBL Eciu
KOHTPOJIUPYEMOE 3€pKajio HE SBISETCS CPEpUUeCKUM, M KaXKIblid €ro
Y4acTOK HMEET CBOM OTJIWYHBIM pPaauyC KPUBU3HBI, MPU TOMEIICHUU
«HOXKa» B  pPa3jMYHblE TOYKH OTHOCHTEILHO OINTHYECKOW  OCH
COOTBETCTBYIOIIAst 30HA TOBEPXHOCTH TEMHEET.

VY BOJHOBOrO (ppOHTA, PACHPOCTPAHAIOMIETOCS OT BOTHYTOIO 3€pKasia
C HapyHIeHUSIMHU (HOPMBbI, CYHIECTBYIOT YYACTKU C PA3IMYHBIMU pajlycaMu
W I1IEHTpaMU KPHWBU3HBI, W TIPU TEPEMEIICHUH «HOXa» Ccpa3y WIu
MOOYEPEIHO 3aTEMHSIOTCS Pa3INUHbIe YYaCTKU MOBEPXHOCTH.

JUiss  yMO3pUTENBHOTO TMPEACTAaBICHUS Ipolecca (HOPMHUPOBAHUS
TEHEBOM KApTUHBI JIOCTATOYHO MPEJICTaBUTh ce0€ HUCTOYHUK CBETA,
MOMEIIEHHBI Yy TMPOTUBOMOJOXKHOTO «HOXY» Kpas IOBEpXHOCTU
nedopmanmii BosHOBOro ¢gponra (puc. 14, B). Ilpu TakoM IOMyIICHHH
KAaueCTBEHHAs MHTEPIPETAIUsl TEHEBOW KAPTUHBI CTAHOBUTCS] HECIOXKHOM.

TeneBoil METOJ IPUMEHSAETCS JJISI KOHTPOJIA AepopMaliiii BOJTHOBOTO
(poHTa, BBI3BAHHBIX OLIMOKaMU U abeppallisiMU B MPOLIECCE U3TOTOBICHHUS
ONTUYECKUX TOBEPXHOCTEH, DOJIEMEHTOB U CHCTEM, OCOOEHHO —
KPYMHOrabapUTHBIX aCTPOHOMHUYECKUX 3€pKaJl, PU KOHTPOJIE CBUIBHOCTU
ONTUYECKOTO CTEKJIA, HCCIENIOBAHUSX BO3AYIIHBIX MOTOKOB M JPYTHX
SIBJICHUM.
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OCHOBHBIMH  JIOCTOMHCTBAMH TEHEBBIX METOJIOB SBIISIFOTCS. WX
BBICOKAsi UyBCTBUTEJIBHOCTb; TMPOCTOTAa CXEMHOW peanu3aluu U
KAueCTBEHHON uHTeprpeTanuu pe3yiabratoB. [lo mpocrore peanuzanuu
metonn Dyko SBISETCS YHUKAIBHBIM 10 CPaBHEHUIO C JPYTUMHU
ONTUYECKUMH METOJaMH, W MOXKET PAacCMaTpPUBATBHCA KakK TEPBBIA, IO
HACTOSIIEMY MPOU3BOACTBEHHBIN, CIOCO0, HA OCHOBE KOTOPOTO ObLIA
pa3paboTaHbl Ipyrue MHOTOYUCIICHHBIE BAPUAHTHI ONITUYECKOTO KOHTPOJIS.

TeneBoit Meroa ynoOeH st oOHapyKEHUsI MOIMEPEUHbIX abeppainuit
cCUCTeMBIL. B mpoliiecce KOHTpOJISt HENpO3payHbIM SKPAHOM, ITOMEIICHHBIM B
MJIOCKOCTh  TEOPETHUYECKOTO CXOXKACHHUS JIyuel, IepeceKkaroT YacTh
OTPaXEHHOTO0 WM JU(parMpoOBaHHOTO CBETa, B pE3yJIbTaTe YEro
BO3HUKAET TE€HEBas KapTHHA, YKa3bIBaOIlasg HA HAJIMYKME MOTPEIIHOCTEN Y
KOHTPOJIMPYEMOM JETAIIH.

JlocTOMHCTBAa METOA!

— BIEPBBIC MTOJYY€HA BO3MOXHOCTb BU3yaJIbHBIX HAOIIOACHUN MaJIbIX

aedopmanuii BOJTHOBOTro ()pOHTA Ha BBIXOJIE U3 CUCTEMBI,

— BBICOKAsl 9YyBCTBUTEIBHOCTH, mopsaka 0,1A;

— HArJasiJHOCTh, MO3BOJISIIONIAST HAOMIOJATh XapakTep HCKaKEHUS
BOJIHOBOTO (PpoHTA, MECTO pacmnonoxkeHusi, ¢GopMy, BEIUYUHY,
MPOTSHKEHHOCTh JiehopManinii  BOJHOBOrOo (poOHTa M  OLIMOOK
oOpabaTbIBaeMOil ONTHYECKOM MTOBEPXHOCTH.

K HemoctarkamM MOXHO OTHECTH HE TMPEOAOJCHHBbIE A0 KOHIA
TPYJHOCTH KOJMYECTBEHHOW HHTEPIPETALHUU TEHEBOTO HM300paKeHUs, B
pe3ylnbTare 4ero METOA B  HACTOsIee BpeMs  MPUMEHSETCS
MPEUMYLIECTBEHHO Il  TEXHOJIOTMYECKOro  KOHTpoJii B opMme
KAUECTBEHHBIX OIICHOK COCTOSIHUS ONTHYECKHX TIOBEPXHOCTEH U
MaTepHalioB, a TakKKe YpPOBHS abeppaluii ONTHYECKUX HJIEMEHTOB U
cucreM. Mtak, METOl MpUMEHSIETCS B OCHOBHOM KaK Ka4eCTBEHHBIA METOJI
OLICHKH, W HCIOJb3YETCs] NMPU U3TOTOBJICHUM ONTUYECKUX MOBEPXHOCTEH
Ha JTane (opmMooOpa3oBaHMs, W, WHOT/A, MPU KOHTPOJIE OMTUYCCKHUX
AJIEMEHTOB U CHCTEM.

I'aprmanorpamma. OCHOBHOM NOpPHHIMI  METOAOB  KOHTPOJIS
ONTUYECKON CHCTEMbI C PUMEHEHUEM 3KpaHa BOJIM3U BBIXOJHOIO 3pavka
3aKJIIOYaeTcss B TOM, 4YTO BOJIHOBOM (PpOHT OIEHUBAETCs B psJlie
MPEABAPUTEIBHO BBIOPAHHBIX TOYEK, a pPe3yJbTaThl CPABHUBAIOTCS C
TEOPETUYECKUM  3HA4YeHUsIMH. Meroabl 0a3upyroTcsi Ha  3aKOHaX
r€OMETPUYECKON ONTHKH; WACS 3aKJII0YaeTcs B TOM, YTO HAIAYHAE Yy
BOJTHOBOTO (PpOHTA MOTPEIIHOCTEH B HEKOTOPOM 00JaCTH MPUBOJIUT K
(oKycHpOBKE CBETa B TOUKE, OTIMYAIOLIEHCS OT TeopeTHuecKkoro (okyca,
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WIM K TepeceyeHuto C(HOKYCUPOBAHHBIX IIYYKOB JIyueid C OCBhIO B
IJIOCKOCTH, HE COBHAJAIOIIEW C IUIOCKOCTBIO I CIydas HMACAIbHOIO
¢ponTa. B pe3ynprare MOrpemIHOCTH BOJHOBOTO (pOHTA OIICHUBAIOT,
onpenesnsis, B KaKOW IIOCKOCTH BJOJIb ONTHYECKOW OCH IEPECEKarOTCs
My4KH Jydyed OT HEKOTOpOH 00JIacTh BOJHOBOrO (pPOHTA, U KAKOBO
pasiinuve B MOJIOKEHUU ATOM IIOCKOCTH UM TEOPETUYECKOM IOJIOKEHUH
TOYKH NEPECEUECHUS JIyUEU JJIsI UACATBbHOU BOJIHBI.

Ecnu BOJAHOBOM (POHT OLIGHWBAETCA HECKOJBKMMHU JIydaMH WU
IIy4YKaMH, NEPIEHANKYIAPHBIMU K HEMY, OTKJIOHEHHE CJEA0B JIy4ell OT HX
UJeaNbHBIX  TMOJIOKEHUM MOXHO  3auKcUpOBaTh Ha  HEKOTOPOU
pErUCTpUpYIOIIEH TI0CKOCTH. M meanbHblil BOJMHOBOM ()POHT MPHU 3TOM HE
00s13aTeILHO JTOJDKEH OBITh TOYHO CPEPUUECKUM, a, B TMPUHITUIIE, MOXKET
UMETH JII00YI0 (PopMy, Tak Kak MHTEPEC MPEACTABISIOT JUIIb OTKIOHEHUS
OT HETO.

B 1904 romy MWoramnec ®pann Iaprman (1865-1936 r.r)
OIMyOJUKOBaJl MPEUIOKEHHBI WM METOJA, MNPUTOAHBIA JJII TOYHOTO
KOJIMYECTBEHHOTO  M3MEPEHMs  pa3U4HbIX  abeppauuid,  BKJIOUYas
xpomaruueckue. Mcxons W3 TeoMETpUYECKOTO PAcCMOTPEHHUs 3aJ1auu,
[apT™an Bbiensu auadparMamMu MydKy Jy4dei, BHIXOIALIUE U3 CUCTEMbI U
CO3/IAI0IIME€ B CXEME€ KOHTpOJsA H300paxeHHe TecT-00beKTa THIMa
«CBETSIIAsACA TOYKa» M, IMOJIB3YSICh BHE(OKAIbHBIMH (POTOCHUMKAMU
CJIEJIOB ITYYKOB JIy4Y€H, ONPEEIs TOUKU MIEPECEUEHUS OTACIIbHBIX JIYU€il C
ONTHYECKOW OChbr0. Memoo [apmmana, pa3pabOTaHHBIN TEPBOHAYATHHO
Uil u3MepeHus adeppaiuii 0ObEKTHUBOB, B IMOCJEIYIONIUE TOIbI HaIIeNd
3¢ (deKTUBHOE TPUMEHEHHE IPU MCCIAEAOBAHUAX KayeCcTBa PAa3IMYHBIX
ONTUYECKUX  CUCTEM, B TOM  4YHUCI€ —  KpPyNHOrabapuUTHBIX
ACTPOHOMHYECKUX 3EPKaJ.

B  BBIXOOHOW  3padyoK  MCCIECAYEMOW  ONTHYECKOM  CUCTEMBI
yCcTaHaBIMUBaeTCs ouagpaema lapmmana — Hempo3payHasi 3aciOHKA C
cepueil orBepctuil. [Iunadparma npomyckaer OTACNIbHbIE IMYyYKH JIy4deH,
3aTe€M BBIMOIHIETCS] PErUCTpallis CIEeIOB Jiyueld BO BHE(OKAIbHBIX 30HAX
Ha (oTorpaduueckux IUIACTUHKAX M HUCCIEIOBAHHE HAMpaBICHUS XOJa
Jy4el, CBSI3aHHOE C HMCKaXEHUSIMH BOJHOBOrO ¢poHTa. Ha xaxmoi us
(pOTOIIACTUHOK ~ PETUCTPUpPYETCs  raprMaHorpamMma, Ha  KOTOpOH
3apEruCTPUPOBAHBI CBETOBBIE IISITHA, T.€. CIEAbl ITYYKOB JIy4el, KOTOPBIE
MEPECEKINUCh CO  CBETOYYBCTBUTCIBHOM  IUIOMIAJKOM  MNPUEMHUKA
HU300paKeHHUS.

Ecnu BonHOBOW (PpoHT He umeeT nedopMaiuii, pacoioKEHHE MATEH
rapTMaHOrpPaMMbl COOTBETCTBYET PACIOJIOKEHUIO OTBEPCTUI Ha auadparme
['aptmana. Ecnu umeercst nedopmarmsi BOJHOBOTO (PpoHTa, Harpumep,
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Takasg Kak Ha puc.1l5, TO KkpaitHue mnsTHa Ha 1-0if (oTommacTuHke
CTPYIIUPYIOTCS Ha Kpaw, a Ha 2-0il OHM CIOBUHYTCA K ULeHTpy. Ecmu
VU3MEPUTH PACCTOSHUE MEXKIY ISTHAMHU, U €CIM U3BECTHO PACCTOSIHUE 0
(pOTOMIACTUHOK, U3 MOA0OUS TPEYTrOJLHUKOB MOXKHO ONPEICIUTh TOUKH
CXOKJICHUS JIy4YEH U NIEPECCYCHUS UMHA ONITUYECKON OCH.
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Puc. 15. MeTtog NapTmaHa

Wrak, muapparma ['aprmana (puc.16) ycraHaBimBaeTcss B 3payke
UCCIICyeMOTO  OOBCKTHBA;  OTBEPCTHS  BBINOJHSIOTCS  KPYTJIBIMH,
ONTHUMAJIbHBII WX  JUaMeTp  BBIOMpAacTCS W3  COOTHOIICHHUS
d =0,005-0,0025f"; rme f' — dokyc wuccimemyemMoil CUCTEMbI WIH
paccTosiHME OT 3padka J0 TOYKHA CXOXJAeHusa Jiyded. Jlanee Ha
¢orormnactuHkax (raprMaHorpamMmmax) H3MEpSIOT KOOPJWHATHI CIICI0B
YYKOB Jiy4eid (IsiTeH).
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Puc. 16. Cxema metoga NaptmaHa: d — pacctosiHue mexagy
npeadoKkanbHbIM U 3ad)oKaribHbIM NOSTOKEHUAMN POTOMNSTACTUHOK;
a — paccTtosiHne mMexay crnegom ornTUYeCcKon ocu 1 crnegomM OaHHOro fyya
(naTHOM) Ha npeadokanbHOW ooTonnacTuHke A; b — COOTBETCTBYIOLLEE
paccTossHMe Ha 3adpokanbHOW OOTONTaCTUHKE

Torma B yHpOIIEHHOM PAacCMOTPEHUM paccTosiHue oT A 10 Touku |
(mepeceveHus TaHHOT'O JIy4a C OChI0) MOXKET ObITh HAMICHO U3 BBIPAKCHHS:
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JlocTonHCcTBa METOA!

— BO3MOXKHOCTh ~ KOJMYECTBEHHOTO  ompezeiicHus  (M3MepeHHs)
abeppanuii u geopmaiuy BOITHOBOTO ()POHTA;

— MeToJ mpocT (MCHOJB3yeTCsl TOYCYHBIA WCTOYHUK  CBETA,
nuadparma u e HOTOILIACTUHKH);

— METO/J MO3BOJISIET MCCIEA0BaTh MapaMeTphbl ONTHYECKOW CHCTEMBbI
npubopa HEMOCPEACTBEHHO MO HaOII0JaeMOMy OOBEKTY, T.€. B
pabouyeM MOJI0KECHUH.

Henocrarku merona.

— OTcyTCcTBUE HArJISITHOCTH.

— HeoOxomumo u3MepeHrue KOOpJMHAT MSITeH TapTMaHOIPaMMBbI C
TOYHOCTBIO  ToOpsAaka 1 MkM; fafns  3TOro  IpUMEHSETCS
JOPOTOCTOSINAsl JIByMEpHas U3MEpUTENbHAs MalinHa (Hampumep,
«Ascorecord»). @®yHIaMCHTAIbHBIM  HEJIOCTATKOM  SIBIISCTCS
MPOCTPAHCTBEHHAs] JUCKPETHOCTh JAHHBIX IO 3payky, TaK Kak
METO/I MOCTPOEH Ha BBIACICHUU W3 OOIIEr0 BOJHOBOTO (hpoHTa
OTIIETbHBIX IMYYKOB JIy4ei, YTO SBISETCA MPOCTPAHCTBEHHBIM
MpPEeNesioOM UHTEPBaJIa, B KOTOPOM MOKHO PaCIONIOKUTh OTBEPCTHUSL.
[Tomydaercst nuiib UHPOpPMAIHS O Makpoae(opMaIHsIX BOTHOBOIO
¢poHTa; wuHPOpPMALUS O MEJIKOCTPYKTYPHBIX JedopMarusix
MOBEPXHOCTH 3/1€Ch OTCYTCTBYET.

— BubOpo4yBCTBUTENBLHOCTD. €CJIM 3JEMEHTBl CXEMbl BUOPUPYIOT, TO
OyneT BUOPUPOBATH W MATHO PACCESHUA, a CJIEA0BATEILHO, M BCE
Ny4KH Jyd4ed CHHXPOHHO, YTO MPUBOAUT K JOMOJIHUTEIHHOM
HEPE3KOCTH TMSTEH TapTMaHOTpaMMbl M CHHXKAET TOYHOCTh
u3Mepenuil. Ecin umerorca (aykTyanuu BO3AYIIHOIO TpakTa, a
3HAYUT, U BOJHOBOro (ppoHTa, TO MmATHa OyayT BUOPUPOBATH
CIIy4aiiHbIM 00pa30M, UTO TAK)KE€ CHUKAET TOYHOCTh U3MEPEHUIA.

HNurtepdeporpamma. JUIsi ONTUYECKOTO KOHTPOJIS WU MU3MEPEHUMU
HEO0OXOIMMO HKCIOJIb30BaTh KCIPECC-METOAbI, 00ECIEUNBAIOIINE TOUHYIO
KOJIMYECTBEHHYIO MH(pOpMAIMI0 000 BCEM HUCCIETYeMOM (POHTE BOJHHBI.
bornee momHyr0 KOnMMUYECTBEHHYIO WHGOpPMAIMIO O BOJHOBOM (DpOHTE
MOXHO TONY4YUTh uUHmepghepomempuieckum memooom. Tak, BOJIHOBOMU
(pOHT MOXKET ObITh B MIPHHIIKIIE OIICHEH ¢ MHTEpPBAJIOM A/N, Tae A — JUIMHA
CBETOBOI BOJIHBI HCTOYHHKA, N — YHCJIO MPOXOJIOB JIydei 4epe3 CUCTEMY.

Hagano XX  Beka  03HAMEHOBAJOCh  PAa3BUTHEM  METOMNOB
OeckonTakTHOM mHTephepomerpun. B 1916 rony ®psuk Teaiiman (1876-
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1959 r.1) coobmmt 0 Metoje HHTephepoMeTprH abepparii O0bCKTHBOB U
omunOoK ontuyeckux mnoBepxHocTed. CyTh cocCTOsjla B CpaBHEHUU
IUIOCKOTO OMOPHOrO0 BOJHOBOTO ()poHTA C (POHTOM OT HCCIETyeMOMN
CUCTEMbI WJIM MOBEPXHOCTH, opMa KOTOPOTO MPHUBEACHA K IJIOCKOW MJIst
cilydasl OTCYTCTBUA OIIMOOK. TakuM o0pa3oM, mpobriema HUcCiael0BaHUs
ONTUYECKOM CHCTEMBbl CTaBUTCS Kak 3aJada HEMOCPEICTBEHHOTO
BBISIBJICHUSI U WM3MEpEHUus AeopMaliiii, MpeTepreBaeMbiX MOBEPXHOCTHIO
BOJIHOBOTO  (ponta. HHTepdepomerpusi MO3BONSIET, NpPU  TOYHO
c(OKyCUpOBaHHOM HHTep(dEepoMeTpe, NOMYyYUTh HHTEPHEPEHIIMOHHYIO
KapTUHY, MO0A0OHYI0 Tomorpaduyeckod Kapre mnpouis OmuOoK
UCCIICYEMO BOJIHOBOM ITOBEPXHOCTH, TIJ€ TOPU3OHTAIN (M30JIMHHH
YPOBHSI) TIPEICTABJICHBI B BHUJE IMOJIOC C WHTEPBAJIOM, KPATHBIM JUIMHE
CBETOBOU BOJIHBI.

ITpu MOINEPEYHOU pachOoKyCHpOBKe uHTephepoMeTpa,
npeioKeHHOro TBalitMaHOM, BO3HMKAET CUCTEMa Mojioc, ¢popMa Kaxaou
U3 KOTOPBIX COOTBETCTBYET MNPOQPMII0 OMIMOOK BOJHOBOrO (poHTa B
JaHHOM CEUYEHHUU 3pauKa.

Takum  o0pazom, uHTEpPEpOMETpUSI COEIUHSET JOCTOMHCTBO
HaIVISZTHOCTA TEHEBOT'O METOAAa M BO3MOXHOCTH KOJIMUYECTBEHHBIX OLIEHOK
U u3MepeHus jaedopmariii  BOJTHOBOTO (PpoHTA, MPHUCYIIUE METOMY
I'aptmana.

TraiiMan mpeUIOKII, HA OCHOBAaHWU CBEJEHUN O (pOpME BOJHOBOTO
(poHTa, pacCUNTHIBATb MHTEHCUBHOCTH CBETOBOIO MMOJIS, 3aJI0KUB, TAKUM
o0pa3oM,  OCHOBY  KOCBEHHOTO  ME€TOJa  AKCIEPUMEHTAILHOIO
UCCJIeIOBAaHUs KauyecTBa ONTHYecKo cuctembl. CxemMa umHTEpdepomeTpa
TBaliMmana noka3ana Ha puc. 17.

Ha TeopeTnueckn BO3MOXKHOM TOYHOCTH HHTEPPEPOMETPUUECKOTO
METO/Ia 4acTO OTPHUUIATENIbHO CKa3bIBAETCS €ro 4yBCTBUTEIHHOCTh. OHa
CHIJKAETCS, HAIPUMED, €CIIM CpeAa MEXKy KOHTPOJIMPYEMOU U 3TAIIOHHOU
cUcTeMaMu TypOyJIE€HTHA WM €CJIM KOHTPOJIUpyeMasi CucTeMa KoJaebaeTcs
OTHOCHUTEIBHO YTAJTOHHOM.

BnusHue TypOyaeHTHOCTH BO3/1yXa OOBIMHO YCTPAHSIOT, KOHTPOJIUPYS
CUCTEMY B KaMepe C 4YacTUYHBIM BakyyMoM. Bo3zeiicTBue BuOpauuii
MOXXHO  YMEHBIIUTH  JO  JONYCTUMOTO  YPOBHSI  NPUMEHEHUEM
MPOTUBOBUOPALIMOHHBIX YCTPOMCTB. BpoueM, Takoe pelieHre CTaHOBUTCS
HSKOHOMHYECKH HEOMNPABJIAHHBIM NPU KOHTPOJE CHUCTEM OOJBIIOTO
AuamMeTpa wid ¢ OONbIIUM (POKYCHBIM pacCTOSHHEM. B 3Tux ciydasx
MOJIE3HO MCIOJIb30BaTh CKOPOCTHYIO PErUCTPaAlLMI0 MHTEp(EepeHIInOHHON
KapTHHBI (HampuMep, BHICO3AlMCh) M IMOCICAYIONIYI0 ITOKAIPOBYIO
paciudpoBKy.
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Puc. 17. MHTtepcepomeTp TBanmaHa ans uccrnegosaHns obbekTmBea:
1 — nasep; 2 — ocBeTUTENLHAA cucTemMa; 3 — CBETOPUNLTP; 4 — ToMEeYHas
anadpparma; 5 — KonnmmaTopHbIi 06bEKTUB; 6 — CBETOAENUTEND;

7 — nccnegyemblin 06bEKTUB; 8 — aBTOKONNMMaLMOHHOE chepuryeckoe
3epkano; 9 — LeHTp KPMBU3HbI aBTOKOMNSTIMMALMOHHOIO chepnyeckoro
3epkana; 10 — obpasyoBoe nnockoe 3epkano; 11 — o6bekTus
HabniogaTtenbHon cuctemsl; 12 — HabngarenbHaa guadparma,

13 — npneMHuK n3obpaxeHust (Hanpumep, maa); 14 — sug
NHTEepPdEPEHLMOHHON KapTUHBI

[IpakTuka mokasana, 4To TakoW MPUEM MO3BOJISIET YCTPAHUTh BPEIHOE
BJIUSHUE  BUOpaluMd M CYIIECTBEHHO  TIOBBICUTH  TOYHOCTh
UHTEPPEPOMETPHUHU.

OnTnyeckune n3mMmepuTtesibHblieé HaBOOKU
OcHogHoe  ceolicmeo  onmuyeckoeo  npubopa — TIOCTPOCHHE
OTITHYECKOTO M300paKEHUSI.

B mponecce n3mMepuTenbHbIX HaBOAOK IPHU NOMOIIM U3MEPUTEIBHBIX
3pUTEIBHBIX TPYO, MHUKPOCKOIOB, wHTepdepomerpoB (Wim Japyrux
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ONTHYECKUX M3MEPHUTEIbHBIX MPUOOPOB) ISl BBITOJHEHUS H3MEPCHHI
UCIIOJIb3YIOTCS ONTHUYECKUE U3MEPUTENHHBIE U300paXKEHUS.

Hanpumep, B reofe3ndyeckux H3MEPEHUSIX H300paKEHUE IIKAJIbI
HUBEIMPHON pelKku coBMemaercss B (HOKaIbHOW IUIOCKOCTH OOBEKTHBA
HUBEJIMPA CO IITPUXOM OKYIISIPHOU CETKH.

Mbl  BHIMM, YTO MPOUCXOAUT  COBMELICHHWE  ONTHUYECKOIO
U3MEPUTEIIFHOTO M300pakeHHs (KOTOpOE HABOAUTCS Ha H300paKCHHE
U3MEPUTEIILHOW MapKH) C ONTHYSCKUM H300paxkeHueM oObekta (Ha
KOTOPOE BBITIOHSACTCSI U3MEPUTENIbHAs HaBOAKa). MTak, M3MEpUTEIHLHOE
HaBeneHue (HABOOKA) — TIPOIECC COBMEIICHHS DIEMCHTOB  JIBYX
ONTUYECKUX H3MEPUTEIbHBIX H300paKEHUA — W300pa)KEHUs 3HAYAIErO
sJIeMEHTa OOBbEKTa C OTCUCTHOW TOUKOW (MJIM JIMHUCH) B HM300paKCHHH
U3MEPUTENIBHON Mapku. DU3NYECKH TaKoe COBMEIICHUE OCYILECTBISAETCS
Ha YYBCTBUTCIbHON IUIOMIAJKC NPUEMHHKA U300paxeHus (mpu
BU3yaIbHBIX U3MEPUTEIHHBIX HABOJIKAX — HAa CETUATKE 1J1a3a).

B kadectBe OTCueTHOW MapkKud OOBIYHO BBHICTYIAET IEPEKPECTHE,
HITPUX WIIH OUCCEKTOP CETKU OKYIAP-MUKPOMETPA.

llonepeunasi  Ha6oOoka  —  COBMEUIEHHE  JBYX  ONTHYECKHUX
M3MEPUTENBbHBIX U300pKEHUH NPU WX B3aUMHOM MEPEMEIICHUH MOMEpeK
ONTHUYECKOU OCH.

Ilpooonvuass  HasoOka  —  COBMEIICHHE  JIBYX  ONTHYECKHX
M3MEPUTENBbHBIX U300paKEHUH BAOJIb ONTUYECKON OCH.

W3mepenuss Bceraa JAalOT  JIMIIb  NPUOIMKECHHbIE  3HAYCHUS
u3MepsieMoil BenuuHbl. CTereHb MPUOMMKEHUs Pe3ybraTta U3MEpPEHUs K
WCTUHHOMY 3HAYEHUIO, T.€. TOYHOCTh M3MEPEHHs, XapPaKTEpU3YETCs
HaWJICHHBIMM 3HAYEHUSIMH [OTPEIIHOCTH W3MEPEHHs IpU 3aJaHHOU
BEPOSITHOCTH.

Pa3peu.|alou.|a;| CMNOCOOHOCTbL U YYBCTBUTEJIbHOCTDb
nonepeYvyHbIX U NPoAOJIbHbIX HABOAOK OTCYEeTHbIX pr6
n MUKpPOCKornoB

B npubopax, MCHOIB3YIOIMIMX ONTHKO-U3MEPUTEIIBHOE H300paskeHHE
MIEPBOTO POJIa, OJJHUM W3 OCHOBHBIX Y3JIOB OOBIYHO SIBJICTCS 3PHUTEIIHHAS
Tpyba mnm MUKpockomn. B mporiecce m3aMepeHus: mepekpecTue mpubdopa
COBMeIIaeTcs ¢ Hu300pakeHHeM oObekTa (MM  TeCT-00beKTa) B
MOTICPEYHOM HAIPABJICHUH ITyTEM TOIIEPEYHBIX CMEIICHUN HITH TTOBOPOTOB
(MorepeYHbIe H3MEPHUTEIbHBIC HABOIKH).

B npyrom ciydae Ttpebyercs yCTaHOBUTH IMEpeKpecThe mpudopa u
n300pakeHHEe OO0bEKTa B OMHOM IIJIOCKOCTH, T.e. C(OKyCHpOBaThb 00a
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U300paKeHUs] Ha  OMHOBPEMEHHYIO PE3KOCTh. TaK  BBINONHSIETCS
NPOMIONIbHAS M3MEpHUTENbHAas HaBoAKa. [IpUCYTCTBHME TpU MPOAOIBHBIX
HaBOJKaX IepekpecTusi (ceTku) B (POKaIbHOM IUIOCKOCTH OKYyJIsIpa B
U3MEPUTENbHBIX MPUOOpax HEOOXOIUMO TaKxke sl (PUKCALUU MIIOCKOCTH
aKKOMOJIAITMH T7Ia3a, YTOOBI aKKOMOJAIHSI He BHOCHJIA HEOTPECIICHHOCTH
B OTCYETEL

Utak, ommuueckas usmepumenvHas HAB00KA — 3TO TPOLECC
B3aMMHOTO TIO3UIIMOHUPOBAHMS, T.€. COBMEIICHHUS DJIEMEHTOB JIBYX
M300paKeHHI

a) TOro, Ha KOTOPOE HABOIATCS (M300paKeHHE U3MEPSIEMOro 00bEKTa);

0) TOro, KOTOPhIM HABOAATCS (M300paKEHHE U3MEPUTEILHON MAPKH).

Onmuueckoe uzmepumenvHoe u3obpadicenue o00bekma CTPOUTCS
O0OBEKTUBOM ONTHYECKOTO U3MEPUTEILHOTO MPUOOpa (3pUTEIHHON TPyObl
WJIM MHKPOCKOTIA).

Onmuueckoe  usMepumenvbHoe U300paddceHue Mapku  CTPOUTCS
OKYJISIPOM ONTHYECKOTO M3MEPHUTEIHHOTO MPUOOpA.

Hanpumep, npu u3MepUTEIHLHONW HABOAKE BU3UPHBIM MHKPOCKOIIOM
Ha Kpail n300pakeHus IPeMETa Mbl UMEEM:

a) U300pakeHUE Kpasi;

0) nzo0pakeHHEe TEPEKPECTUS OKYISIPHOW CETKH, HaOlomaeMoe B
OKYJISI.

Ou3NYecKd ONTUYECKOE H3MEPUTEIbHOE U300pakeHne Oo0beKTa
COBMEIIAETCS B MPOIIECCE M3MEPUTEIILHOM HABOJKHU C DJIEMEHTaMU MapKH,
4TO © OTOOpaXaeTcs Ha YyBCTBUTEIBHOW IUIOMIAJIKE NPHUEMHHUKA
n300paxeHus: (HampuMep, Ha CeTYarke TIiia3a W3MEpUTENs) depes
ONTUYECKUE CHUCTEMBI OKYIISIpa U MTPHUEMHUKA N300pasKeHUSI.

Yacto B ONTHYECKHX HW3MEPHUTEIbHBIX HABOIKAX  y4acTBYET
n300pakeHue mkaibl. HamoManm, 9to Gusndeckast BETUIUHA BIPAKACTCS
UCTIOJIh30BAHMEM IIIKAJIBI COOTHOIIEHHWH, KOTOpash MMEET psJI OTMETOK
(meneHni, KOMMYECTBEHHO OMPENEISIONINX CBOMCTBA WIIM COCTOSHUS
U3MEPSEMbIX 00BEKTOB), a TAKXKE HYJICBYIO OTMETKY.

BONBIIMHCTBO ONTHYECKUX M3MEPEHHUN CBOISTCS K T€OMETPUYECKHM
U3MEPEHUSM, T.€. K ONPEICICHHIO JIIMH U YIJI0B. B ONTHKO-3/IeKTprde cKuX
U3MEPEHUSX MHOTHE OTCUETHBIC YCTPOMCTBA IMOCTPOCHBI HA MPHUHIIUAIIES
OTIpENEJICHUS JJIMH U YTJIOB TI0 IPUOOPHBIM IIIKAJIaM.

CTpykTypa ONTHYECKOTO HW300paKEHUS  ONpENeNseT KadeCTBO
ONTUYECKOTO U3MEPEHUST U €ero BaXHEHIIWE  METPOJIOTHUYECKUE
XapaKTEPUCTUKU — YyBCTBUTEILHOCTh U TOUHOCTb.

CTpykTypa TOTO ONTHYECKOTO  H300pa)keHWs, Ha  KOTOpOe
BBITOJTHSIOTCS  ONTHYCCKUE W3MEpPUTENbHbIE HaBOAKH (OOBIYHO 3TO
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n300pakeHUEe M3MEPSAEMOro 00bEKTa), B 3HAYUTCIIBHON CTEIICHH 3aBHCUT
OT BHJa OOBEKTa, MU(MPAKIIMOHHBIX SIBJICHWUA B Tpoliecce 00pa3oBaHMsI
ONTUYECKOr0 U300pakeHus U abeppaluii ONTHYECKON CUCTEMBI.

C npyroii CTOpOHBI, ONTHYECKOE N300paKEHUE MAapKU 0TOOpakaeTcs B
YCIIOBUSIX, KOTOpbI€  CHOCOOCTBYIOT  BBICOKOMY  Kade€CTBY  ATOTO
nzobpaxkenusi. K Takum ycloBUSIM MOXHO OTHECTH YMEPEHHOE
YBEJIMUEHUE ONTUYECKOM CUCTEMBI OKYJSpa U €ro HeOOJBIION MOJIeBOU
yroi, OTKyJa CIEAylOT U yMEpeHHble TpeOOBaHUS K ONTHYECKOU
KOHCTPYKIIUU OKYJISIpa.

B cBsi3u ¢ 3TUM H300paskeHHE MapKH JJIsl TpUeMHUKA (B TOM YHCIIC U
JJISL T71a3a) OOBIYHO SIBJIICTCSI COBEPIICHHO PE3KHM, T.€. XapaKTepPHU3yeTCs
MaKCHMAaJbHbIM TPAJUEHTOM Iepernaaa OCBEHICHHOCTH Ha Kparo LITpUXa.
[Ipu 3TOM MpOCTpaHCTBEHHAsI MPOTSHKEHHOCTh MOTPAHUYHOM 30HBI HUXKE
Mopora paspenieHusl MpPUEeMHHUKA W300paXeHHs, 4TO U MOXKHO CUUTATh
COCTOSIHUEM PE3KOCTH.

3aMeThM, YTO C Pa3BUTHEM COBPEMEHHBIX TEXHOJOTHMH CO31al0TCs
BO3MO)KHOCTH TPEOOpa30BaHus MEPBUYHOIO, T.€. CO3aHHOTO MPUOOPOM,
ONTHUYECKOTO M300paKeHHUsI B 3aJaHHOM HAMpaBIIEHUU C MPUMEHEHUEM
MPUEMHHUKOB-aHAJIM3aTOPOB U300PAXKEHUS, B TOM YHCII€ U KOMIIBIOTEPHBIX.

OnTu4ecKue CUCTEMBI, IPUMEHSIEMBIE B ONTUYECKUX U3MEPUTEIBHBIX
npudoOpax, UMEIOT Ka4yecTBO M300pakeHusl, 0O0yCIOBIEHHOE B OCHOBHOM
audpakuueit. Takum 006pazom, Kiaccuueckasi TCOpUsl YyBCTBUTEIBHOCTU U
TOYHOCTH ONTHUYECKUX H3MEPUTENIbHBIX HABOJAOK OCHOBAaHA HAa aHaJU3e
IU(GPaKIIMOHHOTO PaCcpEIeNICHNs CBETOBOM SHEPTUU B 30HE M300paKEHHUS
TeCT-00bEKTa ONTHUYECKOM CHUCTEMOM, aleppanusMu KOTOPOM MOXKHO
peHeopeys U KOTOPYIO B OTOM CIIydae CUHTAIOT UJICATIbHOW ONMTHUYECKOU
CHUCTEMOU.

YyBCTBUTENBHOCTh ~ WM3MEPUTENBHOIO  MpuOOpa,  OCHAIICHHOTO
ujcanbHoi (Oe3adeppalliOHHOM) ONTHYECCKOM CHUCTEMOM, B IPHHIIMIIC
oOycnoBneHa  (OrpaHMYMBAETCS)  TEOMETPHYCCKUMH  TlapaMeTpaMH
InGpaKIMOHHOTO M300pakeHuss 00bEKTa. 3Has, OT YEro 3aBUCHUT pa3Mep
TaKOTO M300paXeHHs, MOXXHO CKOHCTPYHUPOBATh WJIM MPABUIIBLHO BHIOpAaTh
JUTS] BBITIOJTHEHU S U3MEPEHUN TpruOop, 00Ia aroniuii 3aJaHHOU TOYHOCTBIO.

Pacnpenenenue UHTEHCUBHOCTH ONTUYECKOTO U3ITy4YeHUs,
OoOyCJIOBJIEHHOE BJMSIHUEM JIU(paKIMK, XapaKTepU3yeTcsl IJIaBHBIMU
(YHKIIMOHAIEHBIMU 3aBHUCHMOCTMU (Harmpumep, puc. § — ®PT, puc. 9 —
®PJI, puc.12 — crpykrypa HU300paKEHHsS «IMHEWHOW PEIISTKUY).
[Tockonpky Ha3BaHHbIE (YHKIUU SBISIIOTCS  DJIEMEHTapHBIMU  MpPU
ONMCAaHUU TOHKOM CTPYKTYphl H300pakeHusi (Ha mpenene pa3pericHUs
DJIEMCHTOB  CTPYKTYpBI), TO CTAHOBUTCS SICHO, 4YTO TIPU TaKOM
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pPacCCMOTPEHUM  KaXKJ0€  ONTHYECKOE H300paKeHUe, MOCTPOCHHOE
npudOpoM, sIBIIsieTCsl PyHAAMEHTATbHO HEPE3KUM.

B aTtoM cMmpIcie 3adaua onmuueckou uzmepumenvbHOU HABOOKU —
3a/laya ONpeeICHHsI KOOPUHAT 3JIEMEHTOB HEPE3KOT0 M300pa)KeHwusl, T.€.
TaKOro M300paXeHUsl, CTPYKTypa KOTOPOTO OIMCHIBACTCS IUIaBHBIMU
(YHKIUSMU pacripenesieHus THTEHCUBHOCTH.

B pe3ynprare 4yBCTBUTENBHOCTh ONTHUYECKOTO HW3MEPUTENBHOIO
npudOpa 3aBUCUT OT CJICAYIOIIUX (PaKTOPOB:

— CBOMCTB ONTHYECKOIO M3JIy4YCHHMs, PaCHpPOCTPAHSIOIErocs B

npuodope;

— mapaMeTpoB npuodopa,;

— crocoba  PErucTpalyyd  CBETOBBIX  SIBJICHUH (M ONTHYECKUX
U300paKeHnH), (QOPMUPYEMBIX ONTUYCCKHM  H3MEPHUTEIbHBIM
nprudopoMm.

WcToyHMKH OrpaHHuYEHUsT TOpPOTa YYyBCTBUTEIBHOCTH PEATbHOTO

ONTUYECKOTO U3MEPUTETHHOTO TPUOOpa OYyT B OCHOBHOM CIIEAYIOLIUMHU:

— nudpakiys Ha 3pavke;

— abepparnuu;

— OLIMOKHU U3rOTOBJICHUS ONITUYECKON CHCTEMBI.

Wtak, BeIMYMHBI TOTPEIIHOCTEN ONTHYECKUX U3MEPUTEIBHBIX
HABOJIOK (TIOMIEPEYHBIX ¥ TMPOJIOJIGHBIX) 3aBHCAT Ha TPAKTHKE OT psija
(pakTOpOB, YYaCTBYIOLIUX B MPOILIECCE ONTUYECKOTO M3MEPEHUs, B UUCIIE
KOTOPbIX '

— CTPpYKTypa W XapaKTEPUCTUKU ONTHYECKUX HU3MEPUTEIbHbBIX
M300paKEeHU — H300paxkeHuss OObEKTa U M300paKeHUs
aHaym3aropa (CeTKH, IIKaJbl);

— MOpPOr KOHTPACTHOW YYBCTBUTEIBHOCTH MPUEMHHUKA OMNTHYECKOTO
U3MEPUTEIILHOTO M300pakeHHsT (B KIIACCHYCCKUX ONTHYCCKUX
U3MEPEHHSIX 3TO 0OBIYHO TJIa3);

— CIOCOOBI UBMEPUTEILHBIX HABOJOK.

Jlisa  ompeneneHuss pealbHbIX 3HAUEHUNW UYYBCTBUTEIBHOCTU H
MOTPEIIHOCTE  ONTHUYECKUX  HU3MEPUTENIbHBIX HABOJOK TpeOyroTcs
UCCJIeIOBaHUS JJI KaKI0TO KOHKPETHOTO Cy4asi ONTUYECKUX U3MEPEHHUH,
BKJIIOYAsi MCCJIEOBAHMS MpUOOpa, METONa M YCJIOBHM MPOBENEHUS
W3MEPECHUM.

OnHako coBpeMEHHasi Teopusl ONTHUYECKUX HU3MEPEHUN  J1aeT
MaTeMaTHYCCKHI armapar, MO3BOJIONINK onpeaeianTh (IpeacKasarh)
MpeebHO Majible 3HAYEHUs! TTOTPEIIHOCTEN — MOPOrH YyBCTBUTEIBHOCTU
ONTUYECKUX H3MEPUTEIbHBIX HABOAOK, TEOPETHUYECKU JTOCTHKUMBIC IS
ONTUYECKUX HM3MEPUTENbHBIX MPUOOPOB, OCHAIICHHBIX UACATbHBIMU
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(Oe3abeppallMOHHBIMK) ONITUYECKUMHU cUcTeMamHu. [lockoibky abepparmun
ONTUYECKUX CHUCTEM H3MEPHUTEIHHBIX ONTHYECKHX MPHOOPOB MaJbl, TO
TEOpUS YYBCTBUTEIBHOCTH  ONTHUYECKUX H3MEPHUTEIHLHBIX  HABOAOK
cTpoutrcsi Ha 0a3e  paccMOTpeHus JIU(PaKIUOHHON  CTPYKTYpPBI
U300pakeHus, MOCTPOCHHOrO0 Takol wujeanbHol (Oe3adeppaliOHHOM)
ONTHUYECKOU CUCTEMOMU.

CeeTALWanca To4ka

PacnipenencHrue MHTEHCUBHOCTH B U300PaKCHUU CBETSIICHCS TOYKH,
HaliieHHoe wucxoAs w3 nudpakimu DpayHrodepa Ha KpPyIIoM 3pauke,
MOKa3bIBACT, YTO OJHEPrUsl M3IyYCHUS HCIBITHIBACT AUPPAKIIUOHHOE
paccessHue 10 BCEMY ITPOCTPAHCTBY M300paKEHUM, B TOM YHCJIE U Ha BCEH
(dokanpHOM TIOoCKOCTH. OpHako Oosbmias vacTh dHepruu (oxosio 80%)
HAXOJIUTCS BOJIM3H T€OMETPUIECKOTO U300pakeHust Touku (puc. 18).

P

T'eoMeTpUYECKas TeHD PoraapHaa IJA0CKOCTH

Onrnyeckas OCh i’

Puc. 18. AndpakunoHHoe pacnpenerieHne sHeprum B 30He
npocTpaHcTBa BOGNM3n reomeTpmyeckoro gokyca, rae cosgaercs

n3obpaxeHne TOUKM

Il

Y

Puc. 19. Pasmepbl andpakumoHHOro tena
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DTy DSHEPruI0  MBICIIEHHO MOXHO  3aKJIO4HTh B  00beMe
audpakionHoro Tena (mo ¢gopme MomoOHOT0 SJUIMIICOUIY BpaICHHS,
puc. 19 u 20), pasmepsr ) u p' (puc. 19) KoToporo 3aBHCAT OT UIUHBI
CBETOBOU BOJIHBI A W amepTyphbl ONTUYECKON CUCTEMBI, OTIPECIISIEMON KaK:

A'=nsinc’,,

e Gy — 33JHUH anepTypHBII yroil 00bEKTHBA, CTPOSIIETO H300pakeHHe.

DoranbLHAA v
IJI0CKOCTh

L —- TN 1N
0140 R
4 0’0 Qs 0,005 0!01 0,0

Puc. 20. CTpykTypa pacnpegeneHmst UHTEHCUBHOCTW BONM3un
reoMeTpPUYECKoro LeHTpa KpnBU3Hbl cxoasiLencs cpepmnyeckon
BOJTHOBOW NOBEPXHOCTH

Ha puc.20 crpykrypa pacnpeneiieHuss WHTEHCUBHOCTH BOJIHM3U
reOMETPUUECKOTO LIEHTpa KPUBU3HBI CXOMAIIEHCS chepruuecKoil BOTHOBOM
MOBEPXHOCTH TMOKa3aHa Kak cucreMa M30(QoT. [paHuIbl reoMeTpudeckon
TE€HU cPOKYCHUPOBAHHOTO ITyYKa JTy4eil MOKa3aHbl IITPUXOBHIMU JIMHUSIMH.

[Toctpoenne Ha puc. 20 BBINOJIHEHO B CHUCTEME HOPMHPOBAHHBIX
(KaHOHMYECKHMX) KoopauHar M’ u &'. DTH KOOpPAMHATHI NPEIACTABIISIOT

coboii mepemennbie Y u Z', mpuBeaeHHBIC K Oe3pasmepHoi Gopme yepes

COOTHOLICHUA.
, Aryr
_AY. 1
n== 1)
A!Z Zr
! — ’ 2
g o (2)

riae N’ — mokasatelb MPEIOMIICHUS CPEbl B MPOCTPAHCTBE M300PaKCHHUIA;
A — UIMHA BOJIHBI M3JIy4€HHS, Z' — BEIMYHHA MPOJOJIBHOIO OTpE3Ka B
MIPOCTPAHCTBE N300pAKECHUN.

B ¢dopmynax (1) u (2) sin A’ 3amenen Ha A’, Tak KaKk ONTHYECCKUE
CHUCTEMBI U3MEPUTEIbHBIX MPUOOPOB, KaK IMPABHJIO, MMEIOT HEOOJIBIIYIO
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BBIXOJHYIO arneprypy, a ajs yrioB Menee 30° rpaaycoB BenuunHa yrma A’
oraaercs ot Sin A’ He Gornee yem Ha 5%.

[TprMeHeHe KAaHOHUYECKUX KOOPJIMHAT YIPOIAET PACUeThl, TaK Kak
IpU TEPEeXo/ie Yepe3 ONTHYECKHE MOBEPXHOCTH M300paKaoNUX CHUCTEM
3HaueHus M’ U &' He M3MeHsroTes, T.e. '=nu & =§.

Ha pwuc.20 mnokazaHo, 4YTO WHTEHCHUBHOCTh JIU(PPAKIIMOHHOTO
M300paKCHUST pachpe/ieiecHa CUMMETPUYHO OTHOCHUTENILHO TUIOCKOCTH
&' =0, a Tak)Ke OTHOCHTEIIBHO ONTUYECKOM OCH.

Kpome mneHTpasibHOTO MakcuMyMma, IU(PpakimoOHHOE H300pakKeHHE
TOYKH COACPXKUT emle Iu(PpakimOHHbIE MHUHHUMYMBI M MaKCHUMYMBbI
MOCTEAYIOMMUX TMOPSAKOB, OJHAKO MHTEHCUBHOCTh B HHMX MeHee 2% ot
MaKCHMAaJIbHOM.

Ha puc.19 npuBeneHo MepuaMOHAIBLHOE  CEUEHUE  TaKOTO
n3o0pakeHus. Tak Kak KadeCTBO HM300paXeHUs B HJCAIBHOW CHUCTEME
OTIpENIeIsIeTCS B OCHOBHOM KOHIIGHTpAllMeW »SHEPrUM B IIpeaesiax
[EHTPAJIBLHOTO MaKCUMyMa AU(PPaAKIMOHHOTO pacmpenesieHus, To OymyT
paccMaTpuBaThCs TOIBKO pa3MeEPhI IEHTPAIHLHOTO MaKCUMyMa.

JluamMeTpoM [EHTPAJBLHOTO MaKCUMyMma JIU(PPaKIMOHHOTO KPYKKa
(kpykKka OpH) MPHHATO CYUTATh JIHAMETP IEPBOTO JIH(PPAKIIMOHHOTO
MUHUMyMa (IIEPBOrO TEMHOIO KOJbLla B 30HE, IJ¢ HMHTCHCHUBHOCTH
paBHSCTCS HYNIIO) B HM300pPKECHUHM TOUYKH, IIOCTPOCHHOM HJCaJIbHOM
ONTHUYECKOU CUCTEMOU.

Pacnpenenenue WHTEHCHMBHOCTH B INIOCKOCTH  M300pakKeHUS,
pacIojIoKEHHOM Mo HopMaau K ontmdeckor ocu (mpu &' =0, puc. 21)

onpenensierca OPT nmm nHopmuposannou OPT:

.
h(n')= M = Bessinc?[2n], (3)
m

rae J, — yakmus beccens 1-ro poma, 1-ro mopsnka, Bessin CZ[Znn’] —
MHEMOHHYECKOE 0003HaYeHNE (PYHKIUHU.

HopmupoBka  03Ha4yaer, 4YTO  TMOJHBIE  CBETOBBIC  IOTOKH
TEOMETPHUYECKOTO HW300pXKEHHUS W PEaTbHOro (C Yy4eToM TU(pPaKIUu)
paBHBIL:

TIS(nx, ny Jin.dn, = ofofh(n;, ) Jindn, =1,

rAe M, U M, — MOPUBEICHHBIC KOOPJMHATBHI MPEAMETa Ha MOBEPXHOCTH

M300paKEHUSI.
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1,22
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Puc. 21. AndpakunoHHoe nsobpaxxeHne ToUKK, ero CTpykTypa

Hopmuposannas pasymepnas OPT mno3Bossier omnmcars TOJBKO
CTPYKTYpy  H300pakeHHs, aOcTparupyscb OT  MacmTaOHBIX |
SHEPTETUYECKUX ITAPaMETPOB.

Hcnons3yst BelpaxeHue (3), MOKHO HAalTH pamuyc I nucka Opu. U3

(1) Haxoaum

!
,_MA
y = N
Jlanee mo Ttabmuiiam OecceneBbIX (PYHKIMM OMPEACISIIOT 3HAYCHHE
NEepEeMEHHOW 1', COOTBETCTBYIOICE IEPBOMY  JIUDPAKIIHMOHHOMY

MUHHMYMY (IIEPBOMY TEMHOMY KOJIbITY); OHO cocTaBiisieT 1’ = 0,61.
Torna, monaras r) =y', moxy4um

0,61\
ri=|— , MM. 4
e @
YrioBoil pa3mep paauyca Ipu COCTABIISET:
1,22\
! — ] ’ a ’ 5
=] 222 o ®)

rae D' — qumaMeTp BBIXOAHOIO 3pavka.
Jlnst cpeaneit qmHbl BoaHbI (mpu A = 0,555 MkM) umeeM:

, 0,34
Iy = X , MKM,
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Takum 00Opa3oM, YIiI0oBOi pa3mMep LEHTPATLHOIO MaKCHUMyMa 3aBUCUT
OT JMaMeTpa BBIXOAHOTO 3pauka D’ m3o0paxarorieil ONTHYeCKOH CHCTEMBI
¥ TOKa3areJisl mpesioMyieHus: N’ cpelibl B MPOCTPAHCTBE N300PKCHUN.

[Mocnennne popmynsl (3)—(5) cnpaBemmBbI I Ciay4as, KOrjaa OiHa
U3 CONMPSDKEHHBIX TOYEK HAXOJUTCS B OECKOHEYHOCTH.

Takum o00pa3oM, JUHEHHBIA pa3Mep AUPPAKIUOHHOIO MaKCHUMyMma
3aBUCUT OT YITIOBOM alepTypsl ACUMCTBYIOIIETO ITy4Ka B HPOCTPAHCTBE
n300paxkeHuii: yeM OoJpiie amepTypa A’ mydka Jydei, TeM MEHbIIe
audpakMOHHOE U300pakeHne Touku. Pazmep 1HeHTpaabHOro MakcuMyma
BJIOJIb OCH OYCHB OBICTPO pacTeT ¢ yMeHbIlneHrneM A', 3TOT pa3mep Bceraa
ropaszio OoJbliie, 4eM B MONEPEYHOM HaAPaBICHUHU.

HudpaxkuuonHoe uzoOpaxeHue, Kak 1 U300paxeHue Jr00ro Ipyroro
npeaMera, nepelacTcsi ONTUYECKOM CUCTEMOM U3 OIHOIO MPOCTPaHCTBA B
IpPYroe IO 3aKOHaM TIeOMETPUYECKOM onTuku. Mcexonmst m3 aroro, mis
MPOCTPAHCTBA MPEAMETOB MOXKHO ONPEACIUTh pasMep IUPaKiMmOHHOTO
n300pakeHus, €Clii 3aMeHUTh B popmynax A’ Ha A!:

Y, =

0,61
r=———, MM,

2\
p=—5, MM.

st cpeiHer JIMHBI BOJIHBL:

OTH BBIPAKCHUS MCIIOJB3YIOTCS IPH pacueTe ONTHYECKUX CHCTEM
U3MEPUTEIbHBIX TPHUOOPOB.

Pacnipesienienie  WMHTCHCHBHOCTH — BJOJb  ONTHYECKOH  OCH
XapakTepu3yeTcss Apyroil HopmupoBaHHOW (yHKuueir (puc. 22). Ona
MOKAa3bIBaCT H3MEHCHHE MHTECHCHUBHOCTH B IIEHTPE IU(PPAKIIMOHHOIO
n300pakeHUs IPU PachOKYCHUPOBKE U 3aIIMCHIBACTCS B BUJIC:

(&)= sin(rg'/2) 2_

nE'[2 (6)
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Puc. 22. PacdokycrmpoBoyHasa KpuBasa naeanbHOM ONTUYECKON CUCTEMbI

OyHKIUS h(&') — HOpMUPOBAHHASL  PACGHOKYCUPOBOUHAs.  KpU8as,
MOKAa3bIBAIOIAsl WHTEHCUBHOCTh 3JIEMEHTAPHOU IUIOLIAAKU H300paKeHUS
Ha ONTHYeCKoM ocu. MHemoHuueckoe o00o3HaueHHe (YHKLIHUU TaKOIro
BH/JIA!

sin cz[n—a]
2

[TepBblii MUHMMYM HHTCHCHBHOCTH (yHKIMH (6) BO3HHKAeT IpH
§' =2 Ha paccTOssHMH P’ OT LEHTpa M300pakeHus. Torma mpoaoIbHBIN

pasMep LEeHTPpabHON GUTYPHI TUPPAKITMOHHOTO N300paKEHUS TOUYKU:

,2an’

p = A!Z )

[pu A = 0,555 mxm u n' =1 monyyaewm:
, 11

Y] —F, MKM.

Cnegyer wuMmerb B BUIY, 4YTO M3MEHEHHUE HHTEHCUBHOCTHU
IU(GPaKIMOHHOTO  M300pakKeHWsT MNpU  CMEUIEHMHM B IOMNEPEYHOM
HalpaBJICHUU U PacPOKYyCUPOBKE SIBISETCA OJHUM H3 OCHOBHBIX
(akTOpOB, OTPEACTAIONIUX  YYBCTBUTEIBHOCTb u TOYHOCTh
M300paXaroiux NpubopoB.

Pa3smep 1eHTpalbHOTO MaKCHMyMa BIOJIb OCH OBICTPO PACTET C
yMeHblieHneM A’, 3TOT pasMep OOBIYHO TrOpa3ao OoJjblle, 4YeM B
MOTIEPEYHOM HarpaBiICHUHU.

[IpuBeneHHbIE BBINIE BBIPAKECHUS HUCIOJB3YIOTCSA IIPU  pacuere
ONTUYECKUX CUCTEM U3MEPUTEIBHBIX MPUOOPOB U OTHOCSTCS K UACATBHON
ONTHUYECKON cucreMe. B cucremax co 3HaYUTENbHBIMU abepparusMu
pacnpesielieHue SHEPruu CHIBHO OTJIMYAeTCsl OT WJeajJbHOro ciydas, U
pa3Mepbl H300paKeHUs TOUKH OyITyT COOTBETCTBEHHO OOJIBIIIE.
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CTpyKTypa nsobpaxeHus cBeTsLLenCcs NIMHUKU, ee NonepeYHbIN
pasmep

BECKOHEYHO TOHKYIO CBETAILYIOCS JIMHUIO MOYKHO IIPEJICTaBUTH B
BUJIE COBOKYITHOCTHU CBETAIIMXCA Touek. Ha puc. 23 nmokazaHbl oT/eIbHBIC
CBETALIUECS TOYKM B M300paXKEHUM JIMHUHU, PACHOJIOKEHHOH BJIOJIb OCU
y'. Tam e moka3aHo CyMMapHOE paclpe/icIeHUe HHTCHCUBHOCTH.

M A B C D
E

a - "
NEAT BN W

'\ E

I'y"
e

[4]

DA GTENN _
Bf

AJ‘

'

Y

Puc. 23. ®dyHkumo pacnpegeneHmsi UHTEHCUBHOCTM B I0BOM ceyeHuu,
nepneHanKynapHOM JIMHUW, MOXHO MOMYy4YnTb CrnoxeHnem opauHat ©OPT

Tak xak cBeTOBbIe KOJ€OaHMsI BO BCEX TOUYKAX JIMHUU HEKOTE€PEHTHBI,
TO (YHKLUMIO paclpelesieHusT HWHTEHCUBHOCTH B JIIOOOM CEUYEHHH,
MEPNEHIUKYISIPHOM JIMHUU, MOXKHO IOJIYYUTh CIIO)KEHUEM OpPAMHAT BCEX
OPT, pacnonoKEHHBIX CIIpaBa WM CJIEBA OT Ce€YeHHUs. Bciencreue 3toro
UHTEHCUBHOCTh B Touke A’ ceuenuss EE Bospacrer. Ona Oyner paBHa
cymme opaunar A'a’, A'b' u ap.

WuteHcuBHOCTH B TOuke M’ cedeHus, pacrojoKeHHOH B MEPBOM
muHumMyme OPT, Toxe yBennunrcs.

Pacnpenenenue WHTEHCUBHOCTU B IUIOCKOCTH £'=0,

MEePINEHIUKYISIPHOM OCH, TpU H300paKEHHMH OECKOHEYHO TOHKOU
CBETALICICS JNMHUM, NpeAcTaBieHO Ha puc.24. OHO ompeaensercs
HopMupoBanHOU OPJI.

S(n) = [hlnm, Jan, = Hy -

(2m, )

rae H; — pynkuusa Crpyse 1-ro nopsaxa.
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Puc. 24. PacnpegeneHne NMHTEHCMBHOCTU B N306paxxeHnn 6eCKkoHevHO
TOHKOW CBETALLENCS NMUHUN

OPJI onmceiBaeT pacnpeneseHue HHTEHCUBHOCTH BIOJIb ONTHYECKOU
ocH. YcnoBue HOpMupoBku OPJI:

[h(n,)dn, = [h{n, ), =1,

A€ 1, —OpUBEJACHHAas  KOOpAMHATA  IpeaMeTra B IUIOCKOCTH
M300paKeHHUs.

N3 cpaBHenusi rpapuxkoB OPT u OPJI Buano, yrto mmpuHa
IEHTPAJIBLHOTO MaKCUMyMa JU(PPaKIIMOHHOTO HW300pAKEHUS JIMHUH
MEHbIIIC JOUaMeTpa JIU(PPAKIIMOHHOTO KPYKKa H300paKEHUS TOYKH.
Opnaxko audpakumoHHsie MUHUMYMbl DOPJI He paBHBI HYJIO, U MOATOMY
KOHTPAcCT U300pa)KEeHUs TUHUU HECKOJIBKO TTOHUXKEH.

[IIupuna nepsoro munnmyma OPJI cocrasiser:

, [0,5657»}
r=|———|, MM,

, [1,13%} an
Vi "D | pan.
[Tpu A = 0,555 MxM, nmeeM

, [0,32}
1= | = |, MKM,
A

n

, | 138
Yo nN'D' mm |
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Pa3pelwatowiasn CMNOCOOHOCTbL

Paspewarowas cnocobnocms — CBOMCTBO MpuOOpa H300pakaTh
Onu3kue mpeameTbl (TOUKM WM JIMHUM) pasfeibHo. Pasperaromas
CIIOCOOHOCTh XapaKTePU3yeTCs HAMMEHBIITUM PACCTOSHUEM MEXKIY JABYMSI
npeaMeTaMu, KOTOpbIe HAOMIOMaroTC st yepes Mpruoop Kak pas3ieiabHbIE.

CornacHo xpumeputo Panes — paccTosSHUE, TIPU Pa3pelICHUU Mapbl
CBETSIUXCS TOYCK, PABHO PaanyCy AU(PPaKIMOHHOTO N300paKEHUST TOUKU
(puc. 25), T.e. Ha TpeAelic pa3pelICHUS [EHTPAIBHBIA MaKCUMYM
IU(PPaKIIMOHHOTO M300paKEHNS OAHON TOUKH JIOJKCH HAKJIAJbIBATHCSA Ha
MEePBbIi MUHUMYM TU(PAKIIMOHHOTO M300pakeHUs1 coceaneit Touku. [Ipu
ATOM CyMMapHas AudpakirOHHAs KapTHHA OyJeT TakoW, 4TO B CEpeauHE
nojaydyaercss mnepembiuka (puc. 26), OCBEHICHHOCTh KoTOpod Ha 24%
MEHBIIIE OCBEIIEHHOCTH B MaKcMMyMe. Takas mepembluka OyneT erre
3aMeTHa IS HaOItomaTelss, HO NpU JaJdbHEUIIEeM COMKEHHUH TOYEK X
n300pakeHus coibiorcs (puc. 27).

Puc. 26. CTpykTypa nsobpaxeHusi napbl CBETSALLMXCS TOYEK,
pacnonoXeHHbIX Ha PacCTOSHUN Nopora paspeLleHns
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Puc. 27. CTpykTypa nsobpaxeHusi napbl CBETSALLMXCS TOYEK,
pacnosioXXeHHbIX Bnmxke nopora paspeLleHns

CrnenoBarenbHO, MOPOTOBOE paspemieHne 1o Poamero mias mapsl
CBETSIIUXCSA TOYCK (TOUCUHBIX OOBEKTOB B MPOCTPAHCTBE MPEAMETOB IS
CpEIHEH JUTMHBI BOJIHBI) COCTABHT:

0,32A

€E=I=———, MKM

WJIM B YIJIOBOU Mepe

o= 2. )

dopmyna (7) wucmodab3yeTcs A ONPEACICHUS  MPEACIbHOIO
pa3pelIeHNs TeIeCKOMMYECKUX CUCTEM.

[Ipu oleHKE OOBEKTHBOB, CTPOSIIUX H300pAKEHUE MPOTHKEHHBIX
00BEKTOB, OOJBIIIYIO POJIb UTPAIOT CITOCOOBI, OCHOBaHHBIC HA HAOIIONECHUN
U U3MEPEHUN M300paKEHUS PEIICTKU NIEPEMEHHON 4acToThl. B wacTHOCTH,
70 HACTOSIIETO0 BpPEMEHW HCIOJB3yeTCS BHU3YyaJbHAs OICHKA 10
Pa3IMYUMOCTH MITPUXOB B U300PaKEHHUH IITPUXOBON MHUPHI, TOCTPOCHHOM
CHUCTEMOM.

Puc. 28. PacnpeaeneHne ocBeLEHHOCTN B M30OpaXKeHNN TEMHOIo
LUTPUXa, COBMELLEHHOro ¢ bBuccektopom (TouHasi HaBoaKa)
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B cnydae nuHeiyarhix 0ObEKTOB (TEMHBIC HITPUXH) pa3pelIarolnas
CHOCOOHOCTh 0€3a0eppallMOHHBIX ONTHYECKUX MPUOOPOB HECKOJIBKO
BbIme. Kakias TUHUS MOXKET paccMarpuBaThCs KaK COBOKYITHOCTh TOYEK
(puc. 28), mpwdeM JIUQPPAKIMOHHBIC HM300paXKEHHSI TOYCK  OymayT
HAKJIAIBIBATLCS JIPYT HA JAPYra, Kak U B MPEABIAYIIEM Clydae, HO Ha 3TOT
pa3 KOpPOTKHE Cepble MEPEMBIYKH CIMBAIOTCS B ONHY CEPYIO IIUHHYIO
JVHWIO, OoJiee 3aMETHYIO /il Tima3a. B CBSI3M C STUM ONTHYECKHE
M300pakeHUsT JIByX OJM3KO PaCHOJIOKEHHBIX MapajlielbHbIX JUHUN HE
OymyT ciuBarbcss © TpU  MEHbIIeM paccrosauu  (puc. 29, 30).
OKCIEePUMEHTATBHO YCTAHOBJICHO, YTO JUISl Tapbl CBETSAIIMXCS JIMHUN
cripaBeIUIUBBI (opMyIIbl JTrHEWHOTO (8) M, COOTBETCTBEHHO, yrioBoro (9)

pasperieHus:
0,29
- —_— y y 8
€, A MKM (8)
120
|2 9
=5 (9)

Puc. 29. ®PJ1 ngeanbHOM onTU4YECKON CUCTEMDbI
(kBasvogHOMepHast pyHKLMa [sin(X)/x]?)

Puc. 30. CtpykTypa nsobpaxeHusi AByx 6rinm3ko pacnosioxXeHHbIX TNHUA,
NNOCTPUpPYIOLLLAA NOPOr paspeLleHns napbl JIMHUIA
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HpaKTqucxaﬂ YYBCTBUTEJIbHOCTb nonepeYvyHbIX HaBOAOK

[Ipouiecc HU3MEPUTENTBHOTO OTCUETA TE€OMETPUUYECKOrOo MapamMerpa
CB3aH C oOmepanydedl ONTHYCCKOH M3MEPUTEIbHON HaBOAkKA (WM
HaBeleHus). M3mepumenvHass HAB0OKA COCTOUT B COBMCIICHWH Ha
YyBCTBUTEIBHOH TUIOIIAKE TPUEMHHUKA JBYX N300pasKCHHIA:

— n300pakeHuss 0asbl aHamm3aropa (pojb KOTOPOrO MOTYT HIPaTh

NIEPEKPECTUE OKYIISIPHON CETKH WIIH IITPUX OKYIISIPHOH IITKAJIbI);

— n300pakeHust Tpe0yeMOoro AJIeMEeHTa OObEKTa.

YyBCTBUTEIBHOCTh  IONMEPEYHBIX  ONTHYCCKUX  M3MEPHUTEIBHBIX
HABOJOK  OMpENEseTCs HE TONBKO pasMepoM  AuPaKIMOHHOTO
M300paKEHUS B MTONICPEYHOM HAINPABICHUH, HO U OPMOM IITPUXOB CETKH
npubopa u 00bEKTa, KOTOPBIC TOJKHBI COBMEIIIATHCA.

llonepeunas HaoOka TpPeNyCMAarpyuBaeT BBIOJHEHUE CIEAYIOUINX
OTICpaLIH:

— CMCIICHHE H300pakeHWs  aHanm3aropa (HampuMmep, CETKH)

OTHOCHUTEIJIBHO N300paKEeHHS 2JIEMEHTa 00HEKTa,

— ¢uKcaIus MoJIOKEHUs] COBMEIIICHHSI 3TUX JIBYX M300paKeHHUI;

— BBITIOJIHEHUE U3MEPHUTEIBHOTO OTCYETA, T.€. MOTYyYEHUE YUCIECHHOTO
3HAYCHMS, CBS3aHHOTO C KOOpJAWHATAMHU IIOJIOKCHUS  Oa3bl
aHaJM3aTopa B MOMEHT COBMEIICHUS.

Momenm cosmeuyeHus XapaKTepU3yeTcs CIIHSTHHEM Ha
YYBCTBUTCIIGHOM ILIOIIAJKE NPUEMHHMKA H300pakeHus (Hampumep, Ha
ceTyarke Iy1a3a) JByX H300paKeHUH, aHamu3aTopa U 00bEKTa, B HEKOTOPOE
TPEThE XaPaKTEPUCTUUECKOE H300paKEHHE, MO BUIYy M MMapaMeTpam
KOTOPOTO OMPENEIICTCSI MOMEHT COBMEIICHHUS.

(41

Puc. 31. PacnpegeneHne oCBELLEHHOCTN B M30OpaXKeHNN TEMHOIo
LUTpUXa, COBMELLEHHOro ¢ BuccekTopom (HETOYHas HaBoaKa)
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Hanpumep: coBMellieHHE IITpuXa ¢ OHMCCEKTOPOM XapaKTepu3yeTcs
(GopMHpOBaHHEM CYMMapHOTO H300paKEHHUsS, CTPYKTypa KOTOPOIO
nokazaHa Ha puc. 28 u puc. 31l. 3mecb MOMEHT TOYHOTO COBMEIICHUS
XapakTepU3yeTCss  PaBCHCTBOM  HMHTEHCHUBHOCTH  JAM(PPaKIHOHHBIX
MUHHUMYMOB.  Quuubrka  coemewjenuss  (M3MEPHUTEILHOW  HABOJKH)
XapaKTepU3yeTCss HEPaBEHCTBOM 3THX MHTEHCHBHOCTEH. ITO HEPABEHCTBO
Ha TIPaKTUKE 3aBUCUT OT IOpPOra KOHTPACTHOH YyBCTBUTEIbLHOCTHU
NpHEMHHKA H300pakeHus (Hampumep, riasa) JUisl M300pakeHUs JaHHOTO
tuna. [loCKOJIbKY STOT MOPOr HEOAMHAKOB JUIS XapaKTCPUCTHYCCKHX
U300pakKeHUH pa3IMYHBIX THIIOB, TO COOTBETCTBYIOIIME UM pa3HbIC
METOABl ~ ONTHYCCKUX H3MEPHUTCIbHBIX HABOMOK  XapaKTEPH3YIOTCS
pa3IMYHBIMU IIOPOTraMH YyBCTBHTEIBHOCTH (Tadi. 1).

Tabnuua 1. NpakTnyeckas YyBCTBUTENBHOCTb NONEepPeYHbIX HaBOOOK

To4HOCTH
dopma coBMENIaEMbIX 00bEKTOB
COBMEILIEHUS, C

Hanoxenue mTpuxoB Apyr Ha Ipyra; COBMEIICHHUE 30-60
NEPEKPECThS C KPAeM U300paKEHUS IPEAMETOB UITU
TPaHULIEH MEXAY MOJISIMUA PA3HOU OCBEIICHHOCTH,
OTCYET M0 IIKaJIe C HAJIO)KEHHBIM MHJIEKCOM
HonnanbHast 4yBCTBUTENBHOCTD, COBMEILICHHE 10
COIPUKACAIOIINXCS IITPUXOB, MIEJIEN
CoBmenieHne mTprxa 1 OMCCEKTOpa WK IITPHUXA C 6-8
M300paKEHUEM OCBEILIEHHOM 1IeTu

Tak xak Bu3yasibHbIE NMPUOOPHI pabOTAIOT COBMECTHO C IJIA30M, TO,
IIPEXKIE BCETO, PACCMOTPUM YyBCTBUTEIBHOCTH HEBOOPYKEHHOIO Iviasa
JUISL Pa3iMYHBIX CIIy4aeB. OKCIEPUMEHTAJIbHBIC JaHHbIE MPHUBEACHBI B
tabn. 1. CpaBHUM NpUBEJEHHBIC JaHHBIE C YIJIOBBIM pa3pelIeHUEM IJ1a3a,
KOTOpOE IPU JUAMETPE 3padka, paBHOM 2 MM, COCTaBJISIET:

n

120
=|—| =60".
(Prﬂ [ 2 :|

CpaBHEHHE TIOKa3bIBA€T, YTO YYBCTBUTEIBHOCTh IIOMEPEYHBIX
HABOJIOK IJ1a3a CYIIECTBEHHO JyYIIle €ro MPENeIbHOr0 pa3pemieHus:

Tp = (015 - O’l)(prn .

Takoe  moOBBIIIEHWE  YYBCTBUTEIBHOCTH  TPH  TOMEPEYHBIX
COBMEIICHUSX OOBSICHSCTCS CHEIM(PUUSCKUM paclpeaesiCHHEM SHEPrUuu B
cymmapHoi kaptuHe. [Ipu OnM3KOM pacmoioKEHUH TaKUX OOBEKTOB, KaK
COIpUKacaromuecs mrpuxu (HoHMYc), Ouccekrop u mtpux (puc. 29 u
puc. 32), HaOIroMaTe b MPH TOMEPEYHON HABOJIKE JOOMBACTCS HE TOJBKO
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OMPEACIICHHOTO B3aUMHOIO PACIOJIOKEHUS O3TUX OOBEKTOB, HO U
OJIMHAKOBOTO PACHpEEICHNUs OCBEIIEHHOCTH B MPOMEKYTKAX MEXKIY
MITPUXAMHU.

[ToporoBasi 4YyBCTBUTENBHOCTh IJla3a K Pa3HOCTU OCBEIICHHOCTH
AEg; IByX CMEXHO pacnojoKEHHBIX MOJIEH O4EHb BBICOKA:

AEg; =(0,02-0,03).

To ’xe cooTHomIeHHME oOcTaeTcs Npu padoTe Maza C ONTHUYECKUM
npuOOpOM, HMMEIOIIUM BBIXOAHOM 3padok D’'>2mMm. HMuade roBops,
YyBCTBUTEJILHOCTh MOMEPEUHBIX HaBOJIOK MPUOOpA B YIIIOBOM Mepe

T= (0,5 - O,l)(p ,

I7€e ¢ — yIJIOBOM Ipeel pa3pelieHus npuoopa.

Wnu B TMHENHHOM Mepe A1 III0CKOCTH 00bEKTa

T=(05-01)¢,,

e €, —JUHEHHBIM TIpeaeN pas3peuieHus Mpuoopa s TUIOCKOCTH

p
MpEeAMETa.

B cpennem, ecnu ko3hQUIMEHT TPUHATD PABHBIM 5 MOJIy4UM

1 0,29
—Zg =222
6 " 6A
T.C.
T= —0’05, MKM
A
J1J1st 3pUTENbHBIX TPYO T = 120
6D,
10031
20
T=|—
D

p

Otr HopMyIbl MOATBEPKACHBI OMIBITOM U JIAIOT XOPOIIee COBMAACHHE
C TMPAKTUYECKUMHU JAaHHBIMH TPU PAllMOHATIHFHOM BHIOOPE pa3sMEpOB CETKHU
1 00BeKTA.

Tak, Hampumep, TpU HUCHOJB30BAHUU OHUCCEKTOpa, MaKCHMallbHas
YyBCTBUTEIBHOCTh JIOCTUTAETCSA, KOIMa B CHMMETPUYHOM IMOJOXKEHUU
paccTosiHie MeX Iy mTpuxamu paBao 01r.

dopMyasl  pa3pemiaroiied  ClOCOOHOCTH U YYyBCTBUTEJIBHOCTH
MOTNIEPEYHBIX HABOJOK CIPAaBEUIMBHI HA MPAKTUKE, €CIU H300paKeHUS
CETOK M OOBEKTOB MMEIOT JOCTATOYHBINM KOHTPACT, M €CJIM YBEIUUYCHHUE
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npubopa 10CTATOYHO ISl TOTO, YTOOBI U [J1a3 pa3penial Bce HeOOXOANUMbIE
aeranu wu3o0paxkeHus. i1 M3MEpUTENBHBIX TPUOOPOB PEKOMEHIYETCS
UMETh TaKHWe YBEJIHMUYCHUS, TMPH KOTOPBIX pa3Mep BBIXOMHOTO 3padyka He
BBIXOJIT 32 TIPEICITbI

2MM > Dp Z%MM.

Hanuune ocraroynbix abeppaiuii y ONTHYECKOW CHUCTEMbI mpubopa
CHUKACT YYBCTBUTEJIILHOCTh HABOMOK. ONBIT MOKAa3bIBa€T, YTO €CIHU
HaJM4ue y 3pUTENbHON TpyObl BOJMHOBOW cdepuyeckoil abeppauuu u
BTOPUYHOIO CrieKTpa A0 1A MpakTUYEeCKH HE CHMXKAET YyBCTBUTEIBHOCTH
MOTIEPEYHBIX HABOJIOK, TO YK€ IpH abeppalusx B 2A OHA yMEHbIIAETCs B
1,5 pa3za.
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Pasgen 3. OLUEHKA KAYECTBA OINTUYECKOIO
N3OBPAXEHUA U UBMEPEHUE EFO XAPAKTEPUCTUK

TpagulMOHHBIE METOIbl KOHTPOJS ONTHYECKUX XapaKTEPUCTUK
OObEKTUBOB, OMNPEACISIONINX KA4eCTBO H300paKe€HUs, BO MHOIOM
OCHOBaHbl Ha BU3YAJbHBIX OLIEHKax. [ OLIEHKH Mepearoninx CBOMCTB
OObEKTHBAa  IIUPOKO  HCIOJNB3YETCS  M3MEPEHHE  pa3peliaroiei
CIOCOOHOCTM — TPAJUIMOHHOTO M Haubosiee pacHpoCTPaHEHHOTO
KpUTEPHSI KAY4ECTBA ONTUYECKUX MPUOOPOB.

[Ipou3BOOUTH OLIEHKY KauecTBa OOBEKTHMBA HAa OCHOBE OCTATOYHBIX
abeppanuii  HemocTtarouHo.  OlleHKa  KadyecTBa  HM300paKeHus U
paspelaniield Cuibl IPOU3BOAUTCS HAa ONTHYECKON CKaMbe C MOMOIUIBIO
HITPUXOBOW JIMHEHHON MUPHI (puc. 32).
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Puc. 32. 3obpaxkeHne mupsbl

PaccMorpuM Tmpoliecc OIEHKHM KadecTBa H300paKeHUs. XOpOIIO
UCTIPABIICHHBI OOBEKTUB THWIIA aHACTUTMATa TpPHU TOJHOW auadparme
JOJKEH J1aBaTh pe3koe n300pakeHne MUPhI HA COBEPIIIEHHO YepHOM (OHE,
0e3 opeoma, OemecoBaroro TOHA, O€3 pa3ABOCHUS, OKpAIIUBAHUS U
WCKA)KCHUS PUCYHKA MUPBI.

benecoBarpli TOH HEONMHAKOBOM SPKOCTH IIOJY4YaeTcCs, €CIH
najaronuii M3 OOBEKTHBA CBET HE KOHILIEHTPUPYETCS B (POKAIbHOU
MJIOCKOCTH, a PacCeMBAETCs MO0 BCeMy MO0 3peHusi. Opeonom Ha3bIBAIOT
HEKOTOPOE paccesHUEe CBETa BOKPYT M300paxeHUs: 00bEKTa, B PE3y/IbTare
KOTOpPOTO rpaHuIla pa3/iesa He odepUyeHa pe3Ko, a HECKOJIBKO pa3MbITa.
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Oddexr pa3nBoeHuss HU300paKeHUST MOXKET OBbITh PEe3yabTaToM
HECOBEPILIEHHON [IEHTPUPOBKHU ONTUYECKON CUCTEMBI POTOOOBEKTHBA.

Hanunuue y kpaeB n3o0paxeHus IpeaMera [IBETHONW KaliMbl yKa3bIBaeT
Ha OCTaTOYHYIO XpOMaTHYECKyro aleppanuio. Tak Kak oOpa3oBaHue
OpEOJIOB TOBOPUT HaM O HAJIMYUU CPEepUIEeCKOil abeppaliii, TO UHTEPECHO
MPOCJIEINUTh, MPU KakoW amadparMe HCUE3al0T OpEeOoJibl, YTOOBI 3HATh
BEJIMYUHY OTBEPCTUS OOBEKTHBA, HWCIPABICHHOIO B  OTHOIIECHUU
chepuueckoi abeppaluu.

[lon paspewaroweii cunou o0b6vekmuéa NOAPA3YMEBAETCA  TO
HAaMMEHBIIEE YITIOBOE PACCTOSIHUE MEXAY ABYMS TOUYKaMH, MPU KOTOPOM
OOBEKTUB €lI€ B COCTOSIHUU WX Pa3pelInuTh U 1aTh B (OKAIbHON MIOCKOCTH
n300pakeHUE B BUJIE JIBYX OTIEIbHBIX TOYEK.

Kpumepuem paszpewaroweii cunvt 00vexmuea CIyx uT TOT KBaJpart, y
KOTOPOTO MOXHO CBOOOJAHO pAa3iuYUTh CBETIbIE U TEMHBIE IOJOCHI,
pacrnojoKeHHbIE B Pa3HBIX KBaJAparax IO Pa3jMYHbIM HAMpaBJICHUSIM, U
OIPEIEIUTh UX KOJIUYECTBO.

Kak nmpaBuino, kaxapiii cI0KHBIA (OTOOOBEKTUB THIA aHACTUIMATA,
npexae uyeM OyneT BBINYIIEH Ha PBIHOK, IPOBEPSETCS 3aBOJOM.
CrnenoBarenbHO, HEOOXOAMM TAaKOM METOJ MCTIBITAHUSI, KOTOPBIN, C OIMHOMN
CTOPOHBI, TapaHTUPOBAJ Obl KAUECTBEHHYIO CTOPOHY UCIBITAHUS, C IPYToif
— He TpeboBasl ObI MHOTO BPEMEHHU U OBLI MO BO3MOXKHOCTH MpocT. Yare
BCETO HUCIBITaHME COCTOUT B  (doTtorpadupoBaHUM  MPOBEPSIEMbBIM
O0ObEKTUBOM CIELUATBbHON KPYMTHOMACIITAOHON MUPBI HJIA TAOIHUIIBL.

TpaauuMOHHBIE METObl AaKTyaJlbHbl M B YCJIOBHSIX COBPEMEHHOIO
CEpUMHOTO NPOU3BOICTBA.

OnHako TOBBIIIEHHBIE TPeOOBaHUS K Ka4eCTBY H300paKeHus,
CO3/1aBa€MOr0 OOBEKTUBOM, MPHUBOJAT K TOMY, YTO HCCIEIOBaHUS
OOBbEKTUBOB U KOHTPOJIb UX ONTUYECKHUX XAPAKTEPUCTHUK, OMPECIISIOIINX
Ka4eCTBO HW300pa)KEHUs, YK€ HENb3sl BBINOJIHUTh Ha 0a3e TOJIbKO
BU3yaJbHBIX U3MEPEHUMN. B 4acTHOCTH, ISl OLIEHKU NEPEAIOIINX CBOMCTB
OObEKTHBAa HEIOCTAaTOYHO H3MEPEHHUs pa3pellaroned CrnocoOHOCTH, a
TpeOyeTcst Oosiee MmosiHast, KOJMMYEeCTBEHHAsi U 00bEeKTHBHAS MH(OpMALIUS O
KaueCTBE ONTUYECKOrO U300paKECHHUSI.

BusyanbHble METOIBI KOHTPOJISL KauecTBa U300pakeHUs TPYAOEMKU U
YTOMUTENbHBL. Pe3ynbTarbl K3MEpeHUuN 3aBUCAT OT MCUXO(PHU3UOIIO-
rM4ecKux ocobeHHocTell ucmbitarens. Kpome Toro, BU3yaiabHbIE METOIbI
HEJb3s UCIOJIb30BATh ISl HEMOCPEACTBEHHOTO OMPEIEICHHS] ONTUYECKUX
XapaKTEPUCTUK OObEKTUBOB, MPUMEHSAEMbIX ISl CO3/IaHUs N300pakKeHUsI B
HEBUAUMOM 00JIaCTH CIIEKTpA.
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B cBs3u c 3TUM COBpEeMEHHbBIE CpPEICTBA KOHTPOJS OObEKTHUBOB
Pa3BHUBAIOTCS B HANPABJICHUU CO3JAHUS METOHOB M almaparypsl, JAFOIIUX
OTHO3HAYHBIC KOJIWYECTBEHHBIC PE3YJBTAaThl U HE 3aBUCALIMX OT WH]IM-
BUJTyaJIbHBIX OCOOEHHOCTEHN 3pEHUS UCTIBITATEIS.

NMoHATMe KayecTBa |/|306pa>|(eHm| ONTUYECKON CUCTEMDI

Jlo HemaBHETO BPEMEHH B OOJNIACTH TMPHUKIIAIHOW ONTUKH Hambosee
HIMPOKO ObUIA MPUHATHI OLIEHKH ONTUYECKOW CHCTEMbl, OCHOBAHHbBIE Ha
reOMETPUUYECKOM ONTHKE, T.€. HA U3MEPEHUU T'€OMETPUUECKHUX aldeppanuit
CUCTEMBI, HalIpUMeEp, U3BECTHBIM METOIOM [ 'apT™maHa.

OueHkl ONTHUYECKOM CHUCTEMbl, OCHOBAaHHBIE Ha H3MEPEHUAX
reOMETPUYECKUX abepparuii, ONpaBIbIBAIOT ceOs Ha MPaKTUKE B TeX
cllydasix, Korja abeppalyy CTOJIb BEIMKH, YTO MPHU ONPEICIICHUH KauyeCcTBa
n300pakeHus: audpakius WrpacT HE3HAUYUTEIbHYI0 poib. OmHako
MPOrpecC ONTHUYECKOW TEXHOJOTMU U MPOEKTUPOBAHUS, NPUMEHEHUE
nepconaipHoro kommbeiorepa (1K) mpu pacdere ONTHYECKHX CHUCTEM
MO3BOJIIOT CETOJHS MOMy4YaTh ONTUYECKHE CUCTEMBI BCe 00JIe€ BHICOKOTO
KauecTBa.

BaxHoy 3amadenl ABISAETCA U3MEPEHUE JECHUCTBUTEIBHOM CTPYKTYPBI
M300paXkeHusi, MOCTPOCHHOTO CUCTEMOM, M COIMOCTABICHHUE IMOIYYEHHOTO
pe3yibrara ¢ MPeAesibHO JOCTHXKUMBIM, MPEICKA3aHHBIM HA OCHOBAHHUHU
pacuera. Hanpumep, pasperniaronas cuiia He BCera siBisieTcs, 0e3yCcioBHO,
NpaBWIbHBIM ~ KPUTEPUEM  KauecTBa  M300pakeHUs, MOCTPOEHHOTO
ontuueckon cucremon. MccnemoBaHMAMHM 1MOKa3aHO, 4YTO BO MHOTHUX
CJIydasiX HaWIydlllee C TOYKH 3PEHUS MPAKTUKU U300paKEHUE MOTydaeTCs
HE B IUJIOCKOCTH MAaKCUMAaJbHOM pa3peuarouieil Cujbl, Ha KOTOPYIO
OPUEHTUPYETCSl pacueTyvK, a B APYrol IUIOCKOCTH, KOTOPYIO MOXKHO
Ha3BaTh IUIOCKOCThIO MAaKCHMAJBLHOTO KOHTpacTta. B Heil ¢opmupyercs
n3o0pakeHne ¢ Hanbosee KPyThIMU TPAMEHTaMH OCBEIICHHOCTEH.

EcTtecTBeHHO, HE BCE OIIMOKM CHCTEMBI MOXKHO YCTPAHUTh Ha CTaAUU
pacuera, Tak Kak MPOEKTUPOBAHUE BBICOKOKAYECTBEHHOM M CIOXKHOU
ONTUYECKON cHUCTeMbl TpeOyeT, HecMoTpss Ha wucnonb3oBanue [IK,
OoNbIIOro 0o0beMa KpPOIMOTIAUBBIX M TpyloeMkux pabotr. Iloguac Ha
MPaKTUKE 3aTPyIHUTEILHO MPOAOIDKATh 3Ty paboTy 3a mpeaenaMu TOro
JTana, Ha KOTOPOM IOIY4aeTCs YIOBIETBOPUTEIBLHOE Kauy€CTBO.

Jlo HenaBHEro BpEMEHU HE ObLIO 3KCIIEPUMEHTAJbHBIX CPENICTB, MPHU
MOMOIIA KOTOPBIX MOXHO OBIIIO OBl TOYHO OMPEACNIUTH paclpeneieHue
SHEPTrUU B MATHE paccessHUs. A 3TO 3HAUUT, YTO HEBO3MOXHO ObLIO
YCTAaHOBUTbH, KAKOE PpACIpENEICHUE OCBEIICHHOCTH B ISITHE pacCestHUs
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COOTBETCTBYET ONTUMAJILHOMY Kau€CTBY M300paXeHHsI TOr0 OObEKTa, AJIs
perucrpanuy KOTOporo npeIHa3HaueHa JaHHasi CUCTEMA.

[lepBU4HON XapaKTEPUCTUKON KayecTBa ONTUYECKOTO H300paKEHUS
aBisieTcss  (DyHKIHMS pacTlpe/ielieHUusT OCBEIICHHOCTH B HW300pakKeHHUH
CBETsAIEHCS TOYKU. TecT-O0beKTOM MpH TAKOM HCIBITAHUM CHCTEMBbI
CIIY’)KUT OCBEILEHHasi Kpyrias auadparMa Majioro JuaMerpa WIu ee
YMEHBIIIEHHOE u300paxeHue. Jluamerp TOYEUHOr0 HCTOYHUKA, UC-
MOJIb3yEMOIO0 MPHU  KOJMYECTBEHHBIX HCCIEAOBAHUSAX BBICOKOTOYHBIX
CUCTEM, JOJKEH OBbIThb Ha MOPSAJOK MEHbIIE auameTpa JudpakiuOHHOTO
KpPYXKKa, KOTOPbIN CIOCOOHA MOCTPOUTH UCCIIEyeMasl CUCTEMa B 00paTHOM
XOJI€ JIy4€l, YTO MOXKHO BBIPA3UTh COOTHOLLIEHUEM

0,122\
d=—"——, (10)
A
rie A=SiNc —mepenHsas aneprypa ONTHYECKOM CHCTEMbI B CXEMe
KoHTpois (B ciydae wucciefoBaHuss (GoTooObekTHBAa A — ameprypa

KOJUTUMATOpPa); A — JUTMHA BOJIHBI CBETA B CXEME KOHTPOJIS.

Ilony4yeHHbIE JKCIIEPUMEHTAIBHBIE JAHHBIE O PACHPEACIICHUH OCBE-
HICHHOCTH B H300paXEHUU TOYKW MJIi JAHHOW CHUCTEMbl HEOOXOAUMO
MPOAHAJIM3UPOBATh, COIMOCTAaBUB HX C XapaKTepUCTUKaMH Judpax-
LIHOHHOTO IISITHA JUIS1 UACAJIbHOW CUCTEMBI JAHHOM anepTyphl.

DKCIEpPUMEHTAIBbHOE MCCIECIOBAHUE M HM3MEPEHUE XapaKTEPHUCTHK
KauecTBa HM300pakeHUsI HMeeT OONIbIIOE 3HA4Y€HHWE [JJIs  BBITYCKa
ONTUYECKUX CUCTEM BBICIIETO Kauye€CTBA M HOBBIX KJIACCOB TOYHOCTH, a
TAaKXXe U1 Pa3BUTHUS COBPEMEHHBIX BBICOKMX TeXHOJIOrUM. K onrnuecknum
CHUCTEMaM HOBBIX KJIACCOB OTHOCSTCS, HAIPUMEP, ONTUYECKUE CUCTEMBI
KOCMMYECKHUX TEJIECKOIIOB,; COBPEMEHHBIX VCCIIEIOBATENbCKUX
MUKPOCKOIIOB; OOBEKTHBBI JUIsl TEXHOJOTUA MHUKPOIIEKTPOHUKH U ISt
ONTHUYECKOM 3aiCH U BOCIIPOU3BEACHUSI MHPOPMAIIHHL.

CnocoObl OLUEeHKN ONTUYEeCKNX CUCTEM

CioXXHBI TPOLIECC CO3MAHHUSI COBPEMEHHOW ONTHUYECKOM CHUCTEMBI
MOXKET OBITh pa3/ieicH Ha JIBa dTafna: IpOEeKTUPOBaHKe U U3rotopieHue. Ha
IIEPBOM JTare IMPOU3BOIATCS PaCyeT IapaMeTPOB CUCTEMbI M pacueTHas
OLICHKa KayecTBa M300pa)K€HUs, KOTOPOE€ OHa MOXeT obecreunTs. [lpu
V3TOTOBJICHUU CTPEMSTCS IOJIYYUTh PEAJbHYI0 CUCTEMY C IapameTpaMH,
HACKOJIbKO BO3MOXKHO OJIM3KMMHU K pacdyeTHbIM. [lonmydeHHOe KadyecTBO
M300paKE€HUs OLIEHUBAETCS CPEJICTBAMU ONTUYECKUX U3MEPEHUII.

CBenenust 0 CTpYKType MU300paKeHHsI, TOCTPOEHHOI'O U3TOTOBJICHHON
ONTHUYECKON CHCTEMOM, MOTYT OBITh MOJYYEHBI MPSIMBIM M KOCBEHHBIM
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MeTonamMu. Memoowt npsamotl oyeHKu COCTOAT B HAOIIOACHUH U300pakeHus
TeCT-00beKTa, CHOPMHUPOBAHHOTO TIPU MOMOIIIM HCCIIETYEMON CHUCTEMBI, U
U3MEpEeHUU (POTOMETPUUECKON CTPYKTypbl 3TOro wu3oOpaxeHus. B
KaueCTBE TECT-O0BEKTOB OOBIYHO HCIONB3YIOTCSA: OCBEIICHHAs] TOYEYHAs
auadparma; y3Kas IIelib; MOJYIUIOCKOCTh, JIMHEWHAas W paauajbHas
peleTky adCOMOTHOTO KOHTPACTA; PEelIeTKa ¢ CUHYCOUJATbHBIM 3aKOHOM
pacnpeneneHust spKocTu. J[aHHbIE M3MEpPEHHIl MO3BOJSIOT ONPEEIUTD
3HAYEHUs] TAKUX KPUTEPUEB KauecTBa M300paKeHUs, Kak pa3peuaroiias
CIIOCOOHOCTH; MOPOTOBBIA KOHTPACT; KOHLEHTPAIUS SHEPTUU U T.].

DT BeNWYUHBI MOTYT OBITh TOJYYEHBI TPU HEOOXOAWUMOCTH U
KOCBEHHBIM METOIOM — IIPU MaTeMaTudeckoi o0padoTke JaHHBIX O hopMe
BOJIHOBOTO (ppoHTa, CHOPMHUPOBAHHOTO B 3payKe HCCIAEAYEMOW CHUCTEMBI.
[IpeumyniecTBa KOCBEHHBIX METOJOB COCTOST B TOM, YTO OHHM TO3BOJISIOT
MO0 U3BECTHOW Tomorpaduu OTKJIOHEHUNW (POHTA BOJIHBI PACCUUTATH
OOJIBIIMHCTBO XAapaKTEPUCTUK KayecTBa u300pakeHusi. Pe3ynbrarsl,
MOJTyYEHHBIE 3TUMH METOJAMHU, HE 3aBUCAT OT OCOOCHHOCTEW MpUEMHUKA
M300paXkeHus B cxemMe KOHTPoJisi. KocgenHvle Memoovl Tat0T BOSMOKHOCTD
ONPEACIIUTh BIUSHUE KOHKPETHBIX HCKaXXEHUI BOJHOBOTO (POHTA,
BHOCHMMBIX CHUCTEMOW, Ha Ka4eCTBO M300paXeHHs, YTO CIYKHUT
MPEINOCHUIKOM MIMPOKOTO MPUMEHEHUs] KOCBEHHBIX METOOB B YCIOBHSIX
MPOM3BOJICTBA, HampuMmep, Npu 0OpabOTKE ONTHUYECKUX MOBEPXHOCTEH;
W3TOTOBJIEHUU ONTUYECKHUX AJIEMEHTOB U FOCTUPOBKE ONTUYECKUX CHCTEM.

B psine ciydaeB KOCBEHHBbIE METOAbI OOECIEYUBAIOT BBICOKYIO
TOYHOCTh HM3MEPEHUS OTACTHHBIX XapaKTEPUCTUK CHCTEMBI, HampuMep,
KOHIICHTPAIIMU DHEPTHH B M300PAKEHHUH, €CITU ITOMY HE MPEMSATCTBYIOT
OrpaHUYCHHUS, IPUCYIIIIE TAKIM METOIAM.

K  orpaHuyYeHHWsIM KOCBEHHBIX  METONOB  CJEIyeT OTHECTH
TPYAOEMKOCTh paciupoBKU JaHHBIX Uit uX BBonma B 1K (3ToT mpormecc
TPYAHO TIOJMHOCTHIO aBTOMATH3UPOBATh); CIOXKHBIA MaTeMaTHUCCKHIMA
annapar oOpaOOTKM [JaHHBIX, TPEOYIONIMI HCIONb30BaHUS Hauboee
COBPEMEHHBIX  KOMIIBIOTEPOB U CIIOXHOTO, JIOPOTOCTOSIIETO
MIPOTPAMMHOTO 00€CTICUEHU .

Ho rnaBHOe, 4TO mpW TakuX OICHKAX HE YYHUTHIBACTCS BIHMSHHE Ha
KaueCTBO M300pakeHus psaa (akTopoB, NEUCTBYIOMIUX MPU U3TOTOBJICHUU
ONITUYECKOHN CUCTEMBI, HAPUMEP, TAKUX KaK:

— Manible  JAe(eKTbl ONTHYECKUX IMOBEPXHOCTEH, BO3HUKAIOIIME B
npouecce 00pabOTKH, HampuUMep, NpU PETYIIN aCTPOHOMHYECKHUX
3epKai;

— HEYUCTOTA U IIEPOXOBATOCTh ONTHYECKUX MOBEPXHOCTEH;
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— MEJKOCTPYKTYpHBIE CBHJIA W  HEOJHOPOJHOCTH ONTHYECKHUX
MaTepHUajoB MpHU padoTe B MPOXOJIAIIEM CBETE,
— neeKThl ONTUYECKUX MOKPBITUA U N€PEKThI CKICEK B ONTUUYECKUX
KOMIIOHEHTAX;

— CBeTOpaccesiHue U OJIMKHU B ONTUYECKOM CUCTEME U B pUOOpeE.

Otu (akTopbl MOryT OBITh YYTEHbl NPSIMBIMA METOJAMHU OLICHKH
KauecTBa M300pak€HHUs, K OTPAaHUYECHUSM KOTOPBIX CIEAYET OTHECTH
CYObEKTMBHOCTh OLICHOK TpU BHU3YaJbHbIX HAOJIONECHUAX, A TaKKe
DKCIIEPUMEHTAJIBHBIE TPYAHOCTH IMPU H3MEPEHUSX M CIOXKHOCTH
OIpEACNICHUs] MECTa PaCHOJOKEHHUSI JNE(EKTOB CHCTEM, NPUBOISAIIUX K
MoTepe KauecTBa U300paKEeHHUS .

C Touku 3peHHs] MNOTPEOUTENs, HKCIUTYaTUPYIOIIETO ONTHYECKYIO
CUCTEMY, CTPOSIIYI0 H300paK€HUE, BaKHEWINas 3ajada KOHTPOIS —
U3MEpPEHUE JCHCTBUTENILHON CTPYKTYpbl H300pa)KeHHs, MOCTPOEHHOTO
CHUCTEMOH, M CONOCTaBIICHME  IIOJYyYEHHOIO  pe3ynbrara  C
XapaKTEPUCTUKOM, MPEACKA3aHHOW HA OCHOBAHUM PacyeTa.

Kak ormeueHo BbIlIe, OJHUM M3 NEPBBIX CIIOCOOOB MPSIMOW OLICHKHU
KauecTBa M300paXCHUS CUCTEMBI, LIUPOKO MPUMEHSEMBIM /10 CHX IIOp,
ABJISIETCS HAOMIOJCHUE U U3MEPEHUE CTPYKTYPhI U300paKeHUsI CBETAIIEHCS
TOYKM. B Hamm JHU 3TOT METOI IIMPOKO MPUMEHSAETCS ISl KOHTPOJIA
Ka4eCTBa BOTHYTHIX C(EPUUECKUX MOBEPXHOCTEH; ONTUKA MUKPOCKOIIOB;
BBICOKOKaU€CTBEHHbBIX ()OTOOOBEKTUBOB; OOBEKTUBOB 3PUTEIBHBIX TPYO U
T.x. Hccrnenyemas onrtudeckas CUCTEMa IPU 3TOM YCTAaHABIMBACTCS Tak,
4TOOBI 00pPa30BaJIOCh JIEUCTBUTEIBHOE M300pAKEHUE CBETSIICHCS TOUYKH,
KOTOPOE pacCMaTrpUBarOT B OKYJIAP MM B MUKPOCKOIL.

Ecmn xoHTponupyemasi MOBEpXHOCTh HUMEET HIealibHYI0 (opMmy, TO
OTPaKEHHbIE Jy4d OOpa3yroT TOMOLEHTPUUYECKUH Iy4OK, a M300pa)KeHue
CBETSIIEICS TOUKH UMEET BUJ| TU(PAKIIMOHHOTO KPY>KKa: PE3KO OYePUCHHBIN
SAPKUU LHEHTPAIbHBIA MAKCUMYM M I'OpPa3i0 MEHEE SIPKOE CBETIIOE KOJBLIO.

Ecnu  xoHTponupyemblii  BOMHOBOW  (GPOHT,  0Opa30BaHHBIN
UCCIIeAyeMOM  CHUCTEMOM, WCKaXeH  OmMOKaMH, 93TO  BBI3BIBACT
nepepacnpeieyiecHie SHEPruu B NU(PPAKIMOHHBIX KOJIBIIAX U HMCKAKEHUE
(opMbl TUHPaKIIMOHHOTO KPYXKKA.

B npakTuke KOHTPOJISI ONTHYECKUX CUCTEM MO BUIY AUPPAKIIUOHHON
TOYKM HHOTAQ JIOCTaTOYHO YCTAHOBUTH caM (aKT OTKJIOHEHUs
KOHTPOJIUPYEMOI TMOBEPXHOCTH OT MaeaibHOU (opmbl. [lpu 3TOM oreHKa
IIOIPEIIHOCTEM  MMEET,  KOHEYHO, OpPHUEHTUPOBOYHBIM  XapaKTep.
OKCHEpUMEHTAIbHbBIE JAaHHBIE O pacCIpeleICHUH OCBELIEHHOCTH B
M300paXEHUH  TOYKH, TIOCTPOCHHOM  JAHHOW  CHCTEMOHM,  dYacTo
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AQHATTM3UPYIOTCS COMOCTABJICHUEM C XapaKTEPUCTUKAMU JUPPAKIIMOHHOTO
IISITHA JUUTA UACAJIbHOW CUCTEMBI JAHHOW anepTyphl.

[Ipy wuchObITaHUM  ONTHYECKOW CHUCTEMBI, KoTopas oOmazaer
3HAYUTEILHBIMU OCTAaTOUYHBIMU a0eppalvsaMi U HU300pakaeT TOUKY B BHUJIC
MATHA PACCESTHUS, HE MMEIOIIETO OTYETANBON JUGPAKIIMOHHON CTPYKTYPHI,
4acTO TIOJIB3YIOTCS CIOCOOOM HM3MEPEHHUsS BUIMMOTO JHaMeTpa IIsATHA
paccessHUSI 1O OKYISIp-MUKPOMETPY  HaOIIOIaTeIbHOTO MHKPOCKOIIA.
N3MepeHHbId TuaMeTp COMOCTABIKIETCA C JAAMETPOM IEPBOTO TEMHOTO
KOJIbIla AUGPAKIUOHHOTO Kpykka. CleayeT OTMETHTh, 4YTO JUAMETP
KPY)KKa paccestHusi, U3MEPEHHBIM TaKUM 00pa3oM, 3aBUCUT HE TOJBKO OT
dbopMBl pacrmpenesieHrsl OCBEIIEHHOCTH B KPY)XKE, HO M OT CBETOBOTO
MOTOKa B CXeME€ KOHTPOJsA. TakuMm 00pa3oM, MOTy4YEHHBIE PE3YAbTaTH,
HECMOTpPST Ha CBOIO YHCJICHHYIO (GOpMy, TMPUTOAHBI JIMIb  JJIs
CPaBHUTEILHON KaYE€CTBEHHOW OIIEHKHU B COIMOCTABHMMBIX YCJIOBUSIX, Yallle
BCETO — IS HAOMIOACHUS M3MEHEHHH CTPYKTYpPhl M300paKEHUS B XOJIE
00pabOTKK JaHHOW TOBEPXHOCTH.

B psge ciiywaeB CTpykTypa pacupeAcsi€HHUs OCBEIICHHOCTU B MSTHE
paccesiHus, U KOHLEHTpPAIUsl SHEPrUu B 3aJIaHHOM JIMAMETPE SIBJISOTCS
aTTeCTAIlMOHHBIMU XapaKTEPUCTUKAMU IPUOOpa. ITO KacaeTcsi, HampuMep,
ACTPOHOMUYECKHUX TEJIECKOMOB M ONTHKO-3JIEKTPOHHBIX MMPHUOOPOB.

Hanomunaem, 4To (yHKITHS, ONMMCHIBAOIIAS IBYMEPHOE PaCIpEICIICHIE
OCBEIIIEHHOCTH B M300paXEHNHU TOUKH, Ha3biBaeTcsa OPT naHHOM CHCTEMBI.

O6osnaumm ee kak h(x,y'), tme X u Y  —IpaMoyronbHbIE

KOOP/AMHATHI B MJIOCKOCTU W300paXeHHUS.

[lousaTue (GyHKUMU paccesHUs PACOPOCTPAHSIIOT M Ha M300pa)KeHue
JUHUU. B KauecTBe 3/1€eMEHTapHOrO OOBEKTAa MCHONB3YyeTCsl HE TOYKa, a
cBeTsasicss JuHus. [IpruMeHeHHe Takoro TecT-O0beKTa MO3BOJSIET MpHU
HKCIIEPUMEHTAIIbHOM  OMpeNeieHud  (DYHKIIMU — paccessHUsl  YBEJIMYHUTh
CBETOBOM MOTOK B cxeme KoHTpoisi. Kpome toro, ®PJI moxer ObITh
IOJTy4eHa Kak pesyasrar narerpupoanus OPT nmo oqHoMy U3 HanpasieHUi:

h, (x) = [h(X, y)dy'"

[Ipy  HEOOXOOMMOCTH  XapaKTEepH30BaTh  PE3KOCTh  JIeTajieil
U300pakeHUs, CO37aBAEMOI0 MCCIEAYEeMOM CHUCTEMOM, paccMaTpUBAIOT
CTPYKTYypy M300paKeHHsI TeCT-00bEKTa, MPEACTaBIAIOIIETO COOOM
NPSIMOJIMHEHHYIO TPaHUILy YEPHOTO M CBETIIOTO IMOJIEH, TaK Ha3hIBAEMOTO
NOTrPaHUYHOIO TECTa WIHM <IONYIUIOCKOCTH». PacmpeneneHue spKOCTH
L,(y) B TakoM oObekTe ommchiBaeTcsi (yHKIMeH ckadka. IlpuHuMas

KOHTPACT, paBHbIM CIUHUIIC, HMCCM

52



Lo(y)=1mpn y<y,,

Lo(y)=0 mpu y > y,.

['paduk QyHKIIMU pacnpenesacHus OCBEIICHHOCTH B H300paKeHUH
norpanuuHoro Tecta h (y') Ha3bIBAIOT «IIOrPAHUYHON KPUBOM» WM
nepexoaHon (QyHKIueH.

Pe3kocTh  M300pakeHUsT XapakTepHU3yeTCs CTENEHbIO HAKIOHA
«TIOTPAaHUYHOM KPUBOU». B TO e BpeMsl HAKIIOH «ITOTPAHUYHON KPUBOW»
3aBUCUT OT CTPYKTYphl MATHA paccessHusi. Yem Oosiee pa3MbITO MATHO
paccesiHus, TeM OOoJibllle HAKJIOH «IOTPAaHUYHOW KpPUBOWU» M XYKe
pe3kocTh u300pakeHus. OAHOMEPHYIO (YHKIMIO pPACCESHUS MOXKHO
noinyunth (cumrtas yeenuuenue V =1), muddepeHnmpys mnepexoaHyro

(pyHKLIHIO:
n _ 90 (YY)
h =——"
2 (Y) a(y)

Cnenosarenbno, @PJI Moxer ObITh noiydeHa auddepeHIpoBaHUEM
MOTPaHUYHON (PYHKIIUH.

[Ipy olieHKe OOBEKTHUBOB, CTPOSIIUX H300PAKEHUE MPOTIHKEHHBIX
00BEKTOB, OOJBIIIYIO POJIb UTPAIOT CITOCOOBI, OCHOBaHHBIC HA HAOIIONECHUN
U U3MEPEHUHN U300paKEHUs PEIIETKU IEPEMEHHON YyacToThl. B wacTHOCTH,
70 HACTOAILETO0 BPEMEHU LIMPOKO HCHOJB3YETCS BU3yaJbHAsl OLIEHKA IO
Pa3IMYUMOCTH IITPUXOB B U300paXKEHUH IITPUXOBON MUPHI, MOCTPOCHHOU
CUCTeMOM, Hampumep Ha Qoromarepuane. Kpumepuem paspewaroueti
CNOCOOHOCMY TIPU STOM CITYKHUT 4acTOTa TOTO MOJIsi MUPHI, B U300paKeHUU
KOTOPOTO MOYKHO YBEPEHHO pa3JIM4WTh TEMHBIE W CBETIIBIE IITPUXU U
OIPEJIEIUTh UX KOJIHYECTBO.

C nmpyroii CTOpOHBI, BOBHUKJIM M Pa3BUBAIOTCA METOABI UCCIICIOBAHMIM,
XapakTepu3ywiue QopMy BOJHOBOTO ()pOHTA B 3payke ONTHYECKON
cucteMbl. [lepBbIM M3 HuUX ObLT TEeHEBOW MeTon. JlanmpHelilee pa3BUTHE
METO/IOB MCHBITAHUS ONTHYECKHX IMOBEPXHOCTEH IPUBEIIO K CO3JAHUIO
['aptManom MeToma Jjisi OIEHKH OMIMOOK BOJTHOBOW TOBEPXHOCTU IO
JAHHBIM, IOJYYEHHBIM IO PSAIY JIOKAIBHBIX TOUEK HA 3payKe.

[Ipu wuHTEppepoMEeTpUUECKOM MeEToJe MpolieMa UCCIe0BaHUS
ONTUYECKOM CHCTEMBbl CTaBUTCA Kak 3afgada o JedopManusix,
MIPETEPIEBAEMBIX OBEPXHOCTHIO CBETOBOM BOJIHBL. Ocoboe
NpPEeUMYLIECTBO  MHTepdeporpaMmbl  COCTOUT B TOM, 4YTO TIpHU
OIPECIICHHBIX YCJIOBHSIX MOXET OBbITh IMOJy4€HAa WHTEp(PEpEeHIMOHHAS
KapTUHA, MON00Hass Tonmorpauueckod KapTe HCCIeAyeMO BOJIHOBOM
MIOBEPXHOCTH, i€ U30JMHUU YPOBHS (TOPU3OHTAIIN) MPEIICTABICHBI B BUIC
MOJIOC C PA3HOCTBIO X0/1a, KPATHOM JJIMHE BOJIHBL.
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Mepenaya nsobpaxeHUa Yyepes oNTUYECKYIO CUCTEMY

3nauenne ¢ynmkmum  paccesama  h(x,y'),  Xapakrepusyromieit
3aKOHOMEPHOCTbh ~ pACIpeleNiCeHUs] OCBEIICHHOCTH B  H300paKEHUU
CBETSIICHCS TOYKHU, JAeT BO3MOXHOCTh pACCUUTATh pacIlpenesicHue
MHTEHCUBHOCTH B m300paxenuu |(X',y') mpu 3amaHHOM pacmpeeseHuu
spkocTu oobekta O(X, Y).

N3o0paxaemblii MpeaMeT paccMaTpUBaeTCI KAaK COBOKYIMHOCTH
CBETSIIUXCS TOUCK MMPH HEKOTOPBIX MCXOMHBIX YCIOBHUSX

— ONTUYECKass CHUCTEMa W3O0IUIaHAaTU4YHA, T.€. JJIA JI000M TOUKHU
oobekTa ®PT B tockocT U300paXeHUs OJJHA U Ta )KE;

— cUCTeMa JIMHEWHa, T.€. €CJId SIPKOCTSIM B TOYKax oOObeKTa
COOTBETCTBYIOT ONPEJEICHHBIE OCBEIIEHHOCTH B CONPSDKEHHBIX
Toukax u3obpaxenus: O, —> 1,0, > 1,, T0 cobmonaercs
cootHomenue O =C,0, +C,0, - C;1; +C, 1 ,;

— cOoONIoaeTcsl yCJIOBUE EIUHUYHOIO YBEJIMYEHHUs, T.€. MaciTad
n300pakeHus IpUBEJIeH K MaciTaly oObeKTa.

B 53ToM ciydyae OCBEIIEHHOCTh B JIIOOOM TOYKE H300paKeHUS

ONpENeNseTCSl KaK CyMMa OCBEIIeHHOCTeH (0T BCeX TOYEK NpeIMeTa),
pacnpe/ieIeHHbIX B 3Ty TOUYKY, YTO BbIpaXkaeTcs (hOpMYIIOu:

1(x', y')= [[O(x, y)h(x' = x, y' - y)dxdy.

OTOT wuHTerpan HasbiBaercsi cgepmiou. (COKpAIIEHHO OIeparus
CBEPTKU 0003HAYAETCS KaK

| =0®Hh.

Wtak, pacnpeneneHne OCBEIIEHHOCTH B IUIOCKOCTU HM300paKeHUs —
CBEepTKa (PYHKIIUU pacrpenesieHuss OCBEIIEHHOCTH B OOBEKTEe W B TSTHE
paccesHusi ONTUYECKON CUCTEMBI.

B coBpemenHo# Teopun oOpa3oBaHUsI U300pPaKECHHS MPUMEHSIETCS U
BTOPOM CMOCOO MpeACTaBieHUS OObEKTa, 3aKIIOYAIONIUHUCS B TOM, 4YTO
00BEKT paccCMaTpUBACTCA KaK CyMMa DJIEMEHTapHBIX OOBEKTOB, SIPKOCTH B
KOTOpPBIX pacmlpe/ielieHa MO0 CHUHYCOMJAIbHOMY 3aKoHy. TakuM oOpa3om,
00BEKT MPEACTABISACTCS B BUAC CYNEPIO3UIINN CHHYCOUTATBHBIX PEIIETOK,
Pa3IMYAIOIINXCS aMIUTUTY0M, MPOCTPAHCTBEHHOW YacTOTON U (pa3oH, T.c.
pacnojokeHueM Ha Iiockoctd. Ilpu paccmorpeHun ocoOeHHOCTeH
M300paKEHHUSI  ONTHYECKOM CHUCTEMOW  CHHYCOUJIATBHOTO  OOBEKTa
OOHApPY>KUBAETCS, YTO €T0 M300PAKEHUE TAKKE SBIIICTCS] CHHYCOUIATbHOM
pemietkoil. M3o0paxkeHue ca0KHOro 00bEKTa MOJIy4aeTcsi CYMMUPOBAaHUEM
M300pakeHU I CHHYCOUIATBbHBIX COCTABIISIONTHUX.
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B stom cnyyae mepenada n300pakeHUsI YE€pe3 ONTUYECKYI0 CUCTEMY
ONMKCHIBAETCA MareMarnueckuM amnmaparom @Dypee. Henepuomuueckas
(yHKIIMS, BbIpa)KaroIlas pacnpeaesieHue JPKOCTU B OOBEKTE, MOXKET ObITh
BbIpa)kKeHa HMHTErpajioM Dypbe, MPEACTABIAIOINIUM OCCKOHEUHYI0 CYMMY
OECKOHEUHO OJIM3KMX IO YacTOT€ COCTaBISAIOIIMX. B  KOMIUIEKCHOM
BBIDOKEHHH HEKOTOPYIO Hemepronudeckylo ¢ynkmmio f(y) MoxHO

3aIMcarb Kak.

o0

fy)= 2—1n IF(@)eiwydw,

rie F(w)= I f(y)e"dy; o— kpyrosas gacrora.

®ynxius  F(w) — npeobpasopanne Pypoe-dpynkmun  f(y) umm ee
CHEKTP MPOCTPAHCTBEHHBIX YACTOT.
Haiinem npeobpazoanune Oypre AByMepHOTO 0OBEKTA:

O(w,v) = [[o(x, y)e 2t Wdxdy,

-1
IJI€ V — OPOCTPAHCTBEHHAS 4aCcTOTa, MM .

DTy onepanuio MOXKHO 3alrcaTh COKPALIEHHO:

O(x, y)——0(k, V).

AHaNOrn4yHo Jyisi yHKIHUHU JBYMEPHOTO N300pakKEeHUsI

1(x, y)——i(w,v),

h(x, y)——>D(w,v).

N3BecTHO, uTO mpeoOpasoBaHue Pypbe-CBEPTKHM MOXKHO BBIPA3UTh
NpocTo Kak mnpousBeneHue @Dypbe-mpeoOpa3oBaHuil  CBEPTHIBAEMBIX
¢yukuuii. [Tonydaem B utore cieayroliee COOTHOLICHUE!

i(lvh\’) = 0(“1V)D(“1V) ) (11)
OoTKyna cienyet, uro Dypbe-mipeodpazoBanre GYHKIIUA HU300paKEHUS
paBHO TmipousBeneHUI0 Dypbe-npeoOpazoBaHuil (GyHKIMH OObEKTa U
(GyHKIMM M300paKeHHUs] U30JIMPOBAHHOM TOYKU. DTO 3HAYUT, YTO €CIH
OOBEKT U €ro u300pax€HHWe BBIPAKEHbI B BHUJIEC CYNEPHO3UIUU
HAJIOKEHHBIX CUHYCOMJAJBHBIX PEIIETOK PAa3IMYHbIX YacTOT U aMILIUTY,
TO aMIUIATYyJa KaXIOM YacTOTHOH cocTaBiistromied m3oopaxenus (W, V)
MOXET OBITh HaJIcHa TEPEMHOKEHUEM COOTBETCTBYIOIICH YaCTOTHOU
cocrapisironiei  oobekra o(y,v) Ha Hekoropyro ¢yHkiuoo D(u,v),
kotopas HazbiBaeTcss OIlD. Kak mbr Bunenu, OIID moxker ObITh MOTydeHa
kak dypre-npeodpazoanune OPT.
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CrekTpanbHblii MOAXOA K TMporeccy oOpa3oBaHUs N300paKeHUS
ONTUYECKUM MpUOOpOM co3naeT psia mnpeumyiiectB. OH MO3BOJSET
HAXOJIUTh pacHpe/ieICHUE OCBEIICHHOCTU B U300PaKEHUH, MTPU U3BECTHOU
¢ynkunn oobekra U OPT u B TO ke BpeMs Oe3 BBIUMCICHHS] CBEPTKH.
OIl® kackana nmpuOOPOB OIMpPEAEISETCS KaK MPOCTOE MPOU3BEICHUE BCEX
OII® oTnenpHBIX 3BEHBEB.

B mpubopax, mpenHa3Ha4eHHbIX ISl Mepefadyd MEJIKOM CTPYKTYpbI
NPOTSDKEHHBIX  00bekTOB  (Hampumep, B aspodororpaduu), MOMKHO
3HAYUTENIbHO HarIsAIHEE CYIUTh 00 0COOEHHOCTAX MEepeiadyu CTPYKTYPHI 110
OIl®, yem o OPT.

B npubopax, mnpenHa3HaYeHHBIX MJIs TMOJYyYEHUS H300pakeHUM
TOYEYHBIX O0BEKTOB (HApUMeEp, B TEJIECKOIAX) MM W300pKCHUN JIMHUH
(B CHEKTpaJIbHBIX MpHOOpax), QYHKIUKH PacCesHUsI Jal0T caMoe MPSIMOe U
HaIJISIHOE MIPEICTABICHUE O KaueCTBE U300paKeHUSI.

Pacnipenenenue OCBEIIEHHOCTH B M300paKEHUU TOYKH, TOCTPOCHHOM
WJI€AJTbHOW ONTUYECKON CUCTEMOU, ONUCHIBACTCS BBIPAKECHUEM:

2
D(y',z'){”lT(z)} |

rae J,(Z) — gpynxuus Beccens 1-ro poma 1-ro mopsiaka aprymenTa Z .

!

Z = 2m"é,
A

rae ' —paccTosHME OT ICHTPAILHOTO MAaKCHMyMa B IUIOCKOCTH
U300paKCHUST TOYKM, A — JUMHA BOJHBI cBera; A’ —3amHss ameprypa
0ObEKTHBA.

A" =sinc’,
r7i¢ G' — anepTypHBIN Yol B MPOCTPAHCTBE N300PAKCHUN.

=)+ ()’

rae X' Uy’ — TeKylire KOOPAUHATHI B IJIOCKOCTH N300paXKCHUS.

3HaueHuss (QYHKIIMU pacCesHUS MJis HWICAJLHOTO ONTHYECKOTO
npudopa HCHOIB3YIOTCS B BUIE TaOmuiel. Pamuychl AudpakiroOHHBIX
KOJICLl, BBIPAKEHHBIE B 3HAYEHUAX Z, COCTABJISIOT [JIs CBETIBIX
MaKCUMYMOB Ju(ppakunoHHoro kpyxka: Z... =0;5,14;8,46;11,62 u T.1.

JInsi TeMHBIX MHUHHUMYMOB OCBEIICHHOCTH, TAe (yHkums beccemns
Jl(Z) NPUHUMAET HyJeBble 3HadeHms, umeem. Z .. =3,83;7,02,1017 u
T.JI.

M3BecTHBI TakkKe M 3HAYCHUS OTHOCHUTEIBHBIX OCBEIICHHOCTEH B
IU(GPaKIMOHHOM KpPY)KKE HAealbHOro mnpudopa. B MuHuMymax oHu
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JIOJDKHBI OBITh PaBHBI HYITIO, 2 B MAKCHMYyMax, Ha4MHAs ¢ [CHTPAIbHOIO,
onu coctasmsor: D(y!.. )=1 0,0175; 0,0042; 00,0016 u T.x.

HpeI[CTaBJIHIOT TAKKXC HHTCPCC BCIWYMHBI OCBCHICHHOCTU IIpU
PA3JIMYHBIX 3HAYCHUAX BCIIMYNHDBI .

7 0 1 2 3 4 5 6
h(x,y)!| 1 | 077 | 033 | 005 | 0,017 | 0,001 |0,0017

Ha mnpakTuke HIMPOKO HCMONB3YeTCS BEJIMYMHA Pajuyca IEpBOrO
TEMHOTO KOJIblla TU(PAKIIMOHHOTO MATHA!
0,61A
=1
B ydactHOCTH, 3Ta BelIMYMHA CBSI3aHA C TaK HA3bIBAEMBIM Kpumepuem
Panes, cormacHO KOTOpPOMY TpENEIbHOE pa3pelieHrue ONTUYECKOTO
npuodOpa npu M300paKEHUU UM ABYX OJIM3KO PACIIONIOKEHHBIX CBETAIIUXCSA
TOYEK JIOCTUTAaeTCd MPU MONAJaHUU LIEHTPAJbHOTO MaKCHUMyMa OJHOTO
IU(PPaKIIMOHHOTO KPY)KKa Ha TEPBBII MHHHMYM BTOPOTO KPYXKKa. OTY
BEJIMUMHY HA3bIBAIOT TAKXKE JIMHEHHBIM IMPEIeTIOM pa3pelieHus mno Pasnero.
Tenepp paccmorpum Oonee moapodHo OIND. M3 ypaBHenus (11)
BUJIUM, 4YTO mpeoOpa3zoBaHue PDypre-pacrnpenesieHusi OCBEIIEHHOCTH B
u3obpakennn iy, v) omamuaercs oT mpeobpaszoBanus Dypbe-GyHKIHH

pacrpesienienus sApkocTH B oObekte O(W,v) kodddummentom d(u, v),

kotopbiii U HazBaH OII® u sBnsercsa mnpeoOpazoBanuem Dypre DPT.
Taxum 06pazom, OIID moxeT ObITH IPECTaBIICHA B BUJIC:

d(,v)= [[D(y,z)e”*"®*)dydz.
Jlost OI[HO;VIepHOFO TeCT-00beKTa (OCBEIIEHHOM MICIIN) UMEEM:
d(u)= [D(y)e ™" dy.

[Tonb3ysick hopmymoit Ditnepa

e 2™ — cosmuy —isin wuy
MOJIy4rM BbIpakeHue mia ogHoMmepHor OII®D, cocrosuiee n3 BeliecT-
BEHHOI 1 MHUMOM YaCTeu:

d,(n)= [D,(y)cosmpydy i [ D, (y)sin tpydy =

=Te(W)-iT ().
OI1® moxHO 3anucath ¢ momombio Momyns T(u) u aprymenta o(u):
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d, () =T(u)e"w.

Monyns OII® xapakTepusyeT CIOCOOHOCTh CHCTEMBI IEpeaaBarh
KOHTPAcT OOBEKTa MPU H300pAKEHUU CTPYKTYP Pa3IMYHON YacTOThI U
HazbiBaeTcss MII® wnmm UYKX cucrembl. Btopas d4acTe BbeIpaxeHHs
apisiercst aprymentom OIID

o) =argd, (),

KOTOPBIM XapaKTEepU3yeT MPABUIBHOCTD MEPEIaYr ONTUYECKON CUCTEMOU
MIPOCTPAHCTBEHHOIO PACHOJIOKEHUS MaJbIX CTPYKTYPHBIX 3JIEMEHTOB M
Ha3bIBaeTCs 4acTOTHO-(ha30Boi xapakrepuctukoi (UDX).

OOBeKT, COCTOAIIMN U3 TMOCTOSHHOM COCTaBJISIONIEH W CHHYCO-

UJANTbHOM TAPMOHUKH, MOXET OBITh OMUCAH BBIPAXKEHHUEM

O(y)= b, +b, cos 2mpy, (12)
rae b, —cpennss spkocTh; b — ammmMTygHOE 3HAaueHWE SIPKOCTH; |l —

4acToTa.

Pacnipenenenue 0CBEIIEHHOCTH B U300paKEHUH 00bEKTa

1(y)=by +b,T, cos(2mpy — ¢). (13)

Beipaxkenus (12) u (13) ominuarorcs nosiBjieHreM ¢$a3oBOro yria o,
MOKA3bIBAIOLIETO CMEIIeHUE Hu300pakeHus — (Ha3oBbIl CIBUT, W
M3MEHEHUEM aMIIuTyabl b B T, pas.

Hcnonb3yem bopmyy TSt OTIpEICIICHHUSI KOHTpacTa
CHHYCOMJAJIBLHOTO O0BEKTA!

Emax — Emin _ b1

Emax + Emin b0
e Emax u Emin — COOTBCTCTBCHHO MaKCHUMaAJIbHAsd WU MHHHUMAJILHAA

UHTCHCHUBHOCTH (SIPKOCTb MPEIMETA UM OCBEIICHHOCTD H300paKeHUS).
Onpenenum KOHTpacT 0ObeKTa

Jlist u300paskeHust

_b,

K, =—,
by
0TCr0/1a KOA(DPUIIMEHT U3MEHEHUS aMILITATY bl
K
T =—1,
H K

3nauenne MII® Ha ¢puKCHpOBaHHON YacTOTE Ha3bIBAOT KO3 duU-
1ueHToM nepenaun kourpacra (KIIK).
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Tunnuynags MII® onTudyeckonm CUCTEMBI IIPU YBEIWYEHUH YaCTOTHI
MJaBHO TpuOmmkaercss K ocu dvacTtoT. CriegoBaTenbHO, ONTHYECKas
CHCTEMa HEOIMHAKOBO BOCIPOU3BOJIUT KPYIIHBICE U MEJIKHE AETalu
00BbEKTa: MEJIKHE, COOTBETCTBYIOIINE BBICOKMM MPOCTPAHCTBEHHBIM
4acTOTaM, BOCIPOU3BOAATCS C MEHBIIIUM KOHTPACTOM.

Ecimu OPT cummerpuuna, To UOX paBHa HYIIO, U IS OLICHKH
TaKOU CUCTEMBI JOCTATOYHO UCIOJIb30BaTh TOJILKO MIID.

KpI/ITepI/IVI OLleHKU Ka4vYecTBa onTn4eckoro |/|306pa)Keva

[IpakTka OLEHOK ONTHMYECKHMX CHCTEM B  YCJIOBHUSIX  MX
KPYIHOCEPUIHOIO IPOU3BOACTBA TOKAa3bIBA€T, YTO XapaKTepU30BaTh
Ka4eCTBO M300paxeHus] (PyHKIHMOHATbHOM 3aBUCUMOCTBIO HEIOCTATOYHO
yA00HO W M3JMILHE TPyAoeMKo. TpelyeTcs oxapakTepu30Barb KaueCTBO
M300paXEeHUs] OIHUM 4YHUCJIOM. Takoe 4YHCIO, Ha3bIBAEMOE Kpumepuem
Kauecmeéa  u3o0padicenus, TOIYy4alOT TpU  aHalIu3e  BBIOpaHHOU
XapaKTEPUCTHKU KayecTBa MU300pakeHHs, MO0 HEMOCPEACTBEHHO U3
CaMoro U300pa>keHus1 BEIOPAaHHOTO TECT-00bEKTA.

PaccMoTpuM KpuTepun KayecTBa U300paKEHUs B MOPAJIKE, OIH3KOM K
MCTOPHUYECKON MOCIEN0BATEIbHOCTH X MOSBICHUS.

1. Jluneunwviti npeden paspewenusi no Pinero. IT0 OJUH U3 TEPBBIX
kputepueB. OH Obul  pa3paboTaH ¢ TIOSBIEHUEM TEJIECKONOB U
MHKPOCKONIOB. JIMHEHMHBIM Tpenesl paspelieHuss U3MepsieTcs  Kak
MUHUMAaJIbHOE PACCTOSTHUE MEXY JIByMsI TOUKAMHU OOBEKTa, MIPU KOTOPOM
OHM BUJIHBI PA3/IEIbHO Yepe3 ONTHUECKUI MpuOop MpHu HEMOCPEACTBEHHOM
HaOJI0ICHUH B BHICOKOKAY€CTBEHHBI MUKPOCKOIL.

OnpenenuM JHHENHBIN TipeAen paspenieHus ¢ nomoiibio OPT wu
OIl®. Ecru D,(y, z) u D,(y, z) — pacnpenesnenus 0CBEmMEHHOCTH B IBYX
pa3feNbHbIX H300PAKEHUSAX CBETSIIMXCS TOYEK, TO TMpU OIU3KOM
pPacHoIoKEHUH TOYEK UX M300paKEHUSI YACTUYHO HAKJIAJIBIBAIOTCS U JIal0T
HEKOTOPOE CYMMapHOE paclpeesICHHE OCBEILICHHOCTH .

O0603HaUMB PACCTOSHUE MEXKTy TOYKAMU B OOBEKTE KaK &, OTPEICTINM
KOHTPACT B U300paKEHUHU Mapbl TOYEK:

. l(y=0)—l(y=;)>K

Iy=0) "

rae K — MoporoBblil KOHTPACT IPUEMHHUKA H300paXKEHHU.

JIBe TOUKM 00BEKTa Pa3IUyaloTCs, €CIM KOHTPACT B UX U300paKECHUU
OOoJbIlIe UM PaBEH MOPOTOBOMY KOHTpacTy npueMHuKa. Eciu pa3penienue
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YVIAOBIIETBOPSACT KPUTEpUIO Parnes, TO NEeHTpaldbHbIi MaKCUMyM IE€PBOMN
TOYKM HAKJIAJbIBACTCA HA NEPBBIM MHUHUMYM BTOPOW TO4YKHU. IIpm 3Tom
KOHTPACT B U300pakeHUHU Maphbl TOUEK cocTasisier 22,5%.

2. Yacmommusuii kpumepuii. Ha mpaktrke paspernaromiasi CioCOOHOCTh
4acTO  ONpenensercsd 0  OpeneiabHoOMYy — 4uciay  JimHuMM R,
BOCITPOU3BOJUMBIX Ha 1 MM JJIMHBI H300paXKEHUSL:

R 1,64A |
A

rne A’ — 3amHss anepTypa UCCIIeTyeMON CHCTEMBI.

BennunHa paspemieHuss MOKa3blBaeT, KaKyl 4YacTOTy MOXKHO
BOCIIPOU3BECTH NPU JAHHOM amneprype WACaIbHOM CUCTEMOM, T.€.
CUCTEMOMW, He umemwlerd abdeppauuii U GopMupyromen chepruuecKkuit
BOJIHOBOI (DPOHT.

JIjisl OLIEHKM MO YacTOTHBIM KpuTepusiM noinbiytorcs MIID. ['paduku
MII® 1O03BONAIOT OCYIIECTBUTh aAHAJIM3 CO3/1aBa€MOr0  OObEKTUBOM
n300paKeHUs W HAIVISIIHO TOKa3bIBAIOT, C KAaKUM KOHTPACTOM Iepe/acT
OOBEKTUB Ty WIH UHYIO IPOCTPAHCTBEHHYIO YaCTOTY.

Kpurepuem onenkn kadectBa cucrtembl 1no MIID cayxur Touka
nepeceuenus rpaguka MII® u rpaduka KOHTPACTHOW YYBCTBUTEILHOCTHU
MpUEMHHKA U300pakeHMUSI.

[IpumeHsis 4acTOTHBIE KpUTEPUM K OOBEKTHUBaM, CTPOSILIUM
u300pakeHue JUIA MOCIEAyIomero paccmarpuBanus (POTOKHMHOOOBEK-
TUBBI, TEJICBU3MOHHBIC W TPOCKIIMOHHBIC CHCTEMBI), CTPEMATCS K
ONPEJEICHUI0 YHCIOBBIX COOTHOLICHWUM, CBS3BIBAIOIIUX PE3YIbTAThI
U3MEpEHUI ¢ CyObEeKTUBHOW OLIEHKOM KauecTBa u3o0paxeHus. [Ipu stom
KpUTEpPUH KJIACCU(DUUUPYIOTCS B COOTBETCTBUM C TpeOOBaHUSIMH,
MPEIbABISAEMBIMU K U300paKEHHUIO.

3. Paspewarowas cnocoonocmu SIBISIETCS YIOOHBIM KPUTEPUEM IS
OLICHKU OOBEKTUBOB, MPEIHA3HAYCHHBIX JJIs1 Pa3IUUCHUs] MAJIbIX JeTajieil
oObekTa. B HacTosiiee BpeMst 3TOT KPUTEPUI UCIIONB3YETCS IPU KOHTPOJIE
KauecTBa OOJIBIIMHCTBA KHUHOPOTOOOBEKTHBOB. Ero orpaHm4eHHOCTh
COCTOMT B TOM, YTO BO MHOI'MX CIyd4asx mepeiada jAeTajied, OMU3KUX K
npeneny paspelieHusi, He BIHMSAET pelIalouMM 00pa3oM Ha OLEHKY
HU300paKeHHUS.

M3BeCTHBI MONBITKM UCIHOJIB30BaTh ISl IOJYYEHUS KPUTEPUS
KadecTBa u300pakeHus cpeaHee 3HadeHne MIID B crokeTHO BaKHOM
WHTEpBAJIe MPOCTPAHCTBEHHBIX 4acTOT. Hampumep, ans manodopmarHbIX
¢orooObekTBOB mpuHUMaroT uHTepBal W=0-40 mm. Kpurepuit

BBIYHCIISIETCS IO hopMyIie
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iupr ()dy,

“np 0

J:

rac an — 4acCToTa, IPpHUHATAsA B KadCCTBC HpGI[GJII)HOﬁ Ha CIOXKXCTHO

BA)XKHOM MHTEPBAJIC.
[IpemyiokeHO TakXke OIEHWBATh KauyecTBO H300pakeHus mo MIID,
ONpEAEsAsl 3HAYCHUE KOHTPACTA HA HEKOTOPOU KPUTUYECKOM 4aCTOTE Hyp -

Haunbosiee pacpocTpaHeHHBIM ABISETCs onpezenenue W, npu £=08.

HpI/I OOCHKC OITHUYCCKUX CHUCTCM IJIsd TCICBUIACHUA HCIIOJIb3YCTCS
COOTHOIICHHUC
n

2h,
I N — YUCIO CTPOK pasiokeHus, N =625; h, — pa3mep 4yBCTBUTEIHHOI

“’Kp

TUTOIIAAKH TIepeaaromeil TelIeBU3HOHHON TpyOku. OObaHO h. =24 MM,

Torza W, =13 MM

CymiecTByeT psii ApyruX KPUTEPUEB, OCHOBAHHBIX HA MATEMATHUECKOM
uHreprnperanuu MII®O, onHako 10 HACTOSIIETO BPEMEHU MCCIICIOBAHUS T10
ONPEJICTICHUIO MPEUMYIIIECTBEHHOTO KPUTEPHUS HE 3aBEPIIICHBI.

4. Konyemmpayusi suepeuu 6 nsamue paccesiHusi. 3HAYEHUE KOH-
LEHTpAIlMM SHEPrUuM MATHA PACCESHUS B KPYXKKE 3aJaHHOIO JuaMerpa
IIMPOKO HCHOJIB3YEeTCS B  KA4eCTBE KPUTEpPHUsSl OIEHKH KadyecTBa
ACTPOHOMUYECKUX CUCTEM.

Crporo roBopsl, BSHEprus pacnpeieicHa IO BCEW IUIOCKOCTH, B
KOTOpOM copMUpOBaHO H300pakeHUE cBeTsmeics Touku. OmHAKO ATO
pacrpeielieHue Ype3BbIUaiiHO HEPaBHOMEPHO, U 0KoJi0 84% Bcel sHepTUH,
MIPOIIE/IIECH Yepe3 3padyoK MPU OTCYTCTBUU a0eppaiyii, COCPEIOTOUCHO B
IIEHTPaJIbHOM MaKCUMyMe AUPPAKIIMOHHOTO TISATHA.

Konnentpanuto sueprum omnpenersator, ucxona u3z OPT cucremsl, u
BBIPAXKAIOT B BHUJAE TMPOLECHTHOTO OTHOIICHUS KOJUYECTBA DJHEPTHH,
CKOHIIEHTPUPOBAHHOW B KPYXKE JAaHHOTO JMAMETPa, KO BCEW SHEPIuH,
(dbopMHpYIOITIEH TIATHO PACCEsTHUA:

F
LK:?O',

d
—=r
2
Fy = [D(r)rdr,
0

rie D(r) — ®PT.
C npyroi CTOpOHBI, BCSI JHEPTHS B MSITHE PACCESIHUSL:
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F= TD(r)rdr.
0

Bemnmuunel Fy 1 F B psane ciaydaeB MOryT ObITh HENOCPEACTBEHHO

u3Mepensl  ¢oromerpoM. Kpome TOro, HUX MOXHO ONPEACIUTH
MaremaTudyeckoil o0paborkori @OPT, wmeToamka wu3MepeHUss KOTOPOU
paccMoTpeHa B Taod. 2.

Tabnuua 2. KoHueHTpauus aHeprum gns OPT ngeanbHON cUCTEMBI

Z 3,832 7,016 10,173 | 13,324 | 16,471
L (y) 0,8378 | 0,9099 | 0,9376 | 0,9523 | 0,9614
JudpakunoHHbIN 1 5 3 4 5
MUHUMYM

3agava nccnepoBaHus CTPYKTYPbI NATHA pPpacCeaHnA

O6001masi U310KEHHbIE TEOPETHUUYECKUE MPEANOCHUIKA METOO0B
KOHTPOJIS U aTTeCTAllMA ONTHYECKUX CUCTEM, OTMETUM CIIEAYIOIIIEE.

1. Tlpu KOHTpoOJE Ka4eCcTBAa ONTHUYECKUX CUCTEM TPEOYIOTCS OLEHKU
CJIETYIOIIUX OCHOBHBIX XapaKTEPUCTHK:

— KadecTBa U300paKeHUS;

— abepparuii CHCTEMBI,

— (GOpMBI ONITUYECKUX TTOBEPXHOCTEH.

VYKka3aHHbIE XapaKTEPUCTUKU CBS3aHbl MEXIY COOOW ONHO3HAYHBIMU
MaTeMaTUYeCKUMH 3aBUCUMOCTSIMHU, KOTOPBIE€ MO3BOJISIOT, PU U3BECTHBIX
BOJIHOBBIX a0eppaliysix, paccuuTarb pachpeliesieHUe OCBEIIEHHOCTH B
n3o0pakeHun cBeTsamiercs Touku, T.6. @OPT. Opmnako mpu 3TOM
MPUXOIUTHCS TIOMHHUTH, YTO TaKHE€ BBIYUCICHUS TpPEOYIOT MOIIHOTO
KOMITbIOTEpA U JTOPOTOCTOSIIEr0 MporpaMMHoOro obecrneuenusi. He mMenee
3arparHa pacuu(poBKa pe3ylnbraToB HU3MEpeHUs: (OpMbI BOIHOBOTO
¢dponTa (Hanpumep, o uaTepdheporpamme), U BBOI 3TuX JaHHBIX B [1K.

2. Ilpm omeHke KadecTBa U300paKeHUsSI OOJBIION HHTEpEC
MPEJCTABISET CHOCO0 MPSIMOTO M3MEPEHHS] CTPYKTYpPbl H300paxeHUs
TOYEYHOTO  TECT-O0bEKTa. OKCHepuMeHTanbHO  HaijeHHas  OPT,
XapaKTepU3ys KaueCTBO CUCTEMBI, TO3BOJISIET YUYUTHIBATH BCE OCOOCHHOCTH
BOJIHOBOHM TMOBEPXHOCTH, CPOPMHUPOBAHHON CHUCTEMOI, B TOM YHCIE U
XapakTep  MHUKpopelbeda  ONTHYECKUX  TMOBEPXHOCTEH;  JIe(EKTHI
ONTHYCCKAX MaTepHalioB; OJIMKW; OTKJIOHEHWS MPONMyCKaHUs (WiH
OTPaXXCHUS) Ha 3pavKe; CABUTH M300paKeHUS, BO3HUKAIOIIUE NP padoTe
npuodopa u T.4. C nomoupio ®PT B ycpeaHeHHOW U MTHOBEHHOU (opme
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MOXKHO YYUTBHIBATh (PIIFOKTyallMM ONTHYECKUX XapaKTEPUCTUK BO3IYIITHOTO
TPaKTa, HEOPEPHIBHO M3MEHSIOIMINECS BO BPEMEHU IO CIOKHOMY
caydanHoMy 3akoHy. @PT mo3BOisSieT HAAEKHO arTecTOBaTh KadyeCTBO
M300paKeHHS] CUCTEMBI C HECKOJIBKIMHU 3pauyKaMHu.

3. OPT, sBastsiCh  NEPBUYHOM  XApPaKTEPUCTHKOM  KadyecTBa
M300paKEHMsI, TO3BOJIIET TMEpEeUTH K TpeOyeMbIM XapaKTEPUCTHKAM
KadecTBa n3ooOpaxkenus, TakuMm kak: OPJI; UKX; kpaeBas pyukius; OKI

U JIpyrue.

JKcnepumeHTanbHble UCCrieAoBaHNA CTPYKTYPbI NATHA
paccesHus

KOHTpOJ'H) JIMH30BbLIX CHUCTEM IIPOU3BOIAUTCA B IPOXOIAIICM CBCTC

(puc. 33).
1 249 4 5 6 7 8

Puc. 33. KOHTpOnb NMMH30BbLIX CUCTEM

Cer or ucrouHuka 1 mpoxomuT KOHAEHCOp 2, cBeTOPUIbTp 3 U
coOupaercsi B ToueyHyr nuadparmy 4, pacnoioxeHHYI0 B (hOKaIbHOU
IUIOCKOCTH KOJUIMMATOopa S; MapajulesIbHbIM My4OK Jy4YeH, BBIXOMSIINN U3
KOJUIMUMAaropa B KOHTPOJIUPYEMbI 00beKTUB 6, (oKycupyercs B €ro
(oKaNbHOM TUIOCKOCTH /; HW300paXXeHUE TOYKU paccMarpuBacTCs B
mukpockon 8, 9. OtBepcTue Auadparmbl, KOTOpas yCTaHABIMBACTCS B
(oKaJIbHOM  TUIOCKOCTH  KOJUJIUMAaropa,  JOJDKHO  YIOBJIETBOPSITH
coorHomennto  (10). Ilpm osToM  jocTUTaeTCsl  MaKCHMAaJbHAs
YyBCTBUTEIbHOCTH KOHTPOJIS.

[Ipu koHTposie KadecTBa HW300paKeHUsT MO IO afneprypa
MUKPOOOBEKTHBA OMPENEIAETCS U3 COOTHOIICHUS

sinc,, =sin(cp +p’),

I G, — alepTypHBIA Yrol MHUKPOOOBEKTHBA, Gy — allepTYpHBIA Yroi
KOHTPOJIUPYEeMOro  OObeKTHBA; [’ —IONIEBOWM  yroji, TpU KOTOPOM
HaOmoaaeTcst IMpPaKUUOHHBIA KPYKOK.

TpeOyemblii anepTypHbId Yrol MOXET ObITb YMEHBIIEH, €CIu
HCCIICAYEMYIO CHCTEMY IMOBEPHYTH BOKPYT Y3JIOBOM TOYKH HA IMOJIEBOU YTOJL.

TpagulIMOHHBIE METOABl AKCIEPUMEHTAIBHOTO UCCIEOBaHUS U
u3mepenuss OPT u OPJI peanbHbIX ONTHYECKUX CUCTEM OOOOIIEHHO
MOXKHO pacIpeiesIuTh Ha JIBE TPYIIIIbI:
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1) wmetomsl pororpadudeckort GOTOMETPUH;

2) MeTonbl (POTOIICKTPHUUECKOTO CKAHUPOBAHUSI.

O6e rpynmnbl TpaAUIIMOHHBIX METOJAOB OCHOBaHbI HA HCIOJIb30BAaHUU
NPUEMHHUKOB M3NTydeHUs (MM TMPUEMHHKOB M300paKeHMs), 00Ia aromnx
IJIABHOM, MOHOTOHHO BO3PACTAIOIIEW CBETOBOM XAPAKTEPUCTUKOM.

doTorpacduyeckasa otomeTpus

dororpaduueckuil  MPOIECC, HUCHOIb3YEMBbI B  ONTHYECKOU
U3MEPUTENBHON CUCTEME, UMEET PsiJl CYIIECTBEHHBIX JJOCTOUHCTB!

1. 1BymMepHOE BOCHPOM3BEICHUE HCCIEAYEMOW KAapTHUHBI BeCbMa
JOCTYIHBIMHU U HAJCKHBIMU CPEACTBAMH; CTAOUIbHOCTh U300paXeHUS BO
BPEMEHU; BOBMOXXHOCTh MOTYYEHHUSI HEOTPAHUYEHHOTO KOJIMYECTBA KOTUH;

2. TpPOCTOTa CHUCTEMBl PETUCTpalMK; BO3MOXKHOCTh MEpEeHoca
mpoliecca aHajiM3a JIaHHbIX ¢ pabovyero Mecra B 1[eX€ Ha YHUBEPCAIbHYIO
7a0opaToOpHYIO ammaparypy oOpadOTKu M300paKeHUs U BBOAA JAHHBIX B
IIK;

3. BO3MOXHOCTh HaKOIUICHUS CBETOBOW JHEPrUH, pPETUCTpalUH
MaJjbIX CBETOBBIX IMOTOKOB; BO3MOXKHOCTb CTaTHCTHUYECKOTO OCPEIHEHUs
OCBEIICHHOCTH IO 3aJIaHHOMY OTPE3Ky BpeMEHHU (TaKHM ITyTEM B METOJE
[apTMaHa yCTpaHSIOTCS OIMOKK, BHOCHMBIC aTMOC(EPHOU TypOyJIsIHeH);

4. BO3MOXHOCTH  0OpaOOTKM  M3MEpPUTEIbHBIX  JAHHBIX  Ha
yCTpOMCTBAX IByMEpPHOI 00paboTku uH(popmanuu;

5. HUCHONB30BaHUE CaMOro (QoTomporecca B PEXHUME JIByMEPHOTO
npeoOpa3oBanusi MHGOpPMAIMU;, KBAaHTOBAHUE IO YPOBHSM ILIOTHOCTH,
BBIJICJICHUE JIMHUW, paBHOM IUIOTHOCTH; (DUIIBTpalidsi MPOCTPAHCTBEHHBIX
gacTtoT Tpu (PorooOpaboOTKe; yCTpaHEHHUE ONTUYECKHUX IIyMOB, T.€.
MPUBEAICHUE W3MEPUTEIbHOM WH(GOPMAlMU K BHAY, ONTUMAJIbHOMY JJIS
BBOja B [IK.

PaccMoTpuM ~ OCHOBHBIE  XapaKTepUCTHKH  (poTorpaduueckoro
mpolecca NPUMEHUTENBHO K 3a/a4€ MCCIEIOBAHHS CTPYKTYPhI OII-
TUYECKOro n3oopaxenusi. CBETOUYBCTBUTEIBHOCTD (DOTOCTIOSI UMEET UHOMN
XapakTep, 4YeM UYyBCTBUTEIBHOCTb K CBETY YEJIOBEUYECKOIO IJIa3a WIIU
(oTosneKTpuYecKoro npueMHuka. Eciu nocieanue B 0ObIMHBIX YCIOBUSAX
pearupyioT Ha  MIHOBEHHOE 3HAY€HHE SIPKOCTH  OObEKTa, TO
(dororpaduyeckas smMylbcHsl pearupyer Ha oOIiee KOJIMYECTBO CBETOBOM
SHEPTUH, KOTOpoe B PoTorpapuueckoil MpakTUKE HA3BIBAIOT IKCHO3UYUEU

u 0003HauaoT kak H . [Ipu 3TOM IeHCTBYET COOTHOIIEHUE!
H = Et,

64



rme E — OCBEmEeHHOCTh ONTHUYECKOTO M300paXeHHS B JAHHOM TOUYKE Ha
MOBEPXHOCTH (POTOCIHOS; T — Bpemsi ACUCTBUS CBETA.

PaccmarpuBanne ¢ortorpaduyeckoro Hu300pakeHUsS TIJ1a30M, T..
BU3YyaJIbHBIM aHaln3, B OOJNIACTH HAYyYHOW W MpUKIAAHOU (ororpaduu
ABJIIETCS HE €IWHCTBEHHBIM W HE IJABHBIM CIIOCOOOM H3BIICUCHUS
uHpopmanuu. Yaie Bcero ¢poTon3zodpaxeHne MoABEPracTcsi U3MEPEHHUIO.
Baxxnelimeit uzmepsieMoil XxapakTepUCTUKOIN siBisieTcst poTorpaduueckoe
nouepHeHue. 3a mepy gororpadudeckoro mouepHeHUsI MPUHSITA BEINUHNHA
ONTUYECKOU INIOTHOCTH

D, = lg'—o = Igl,
I T
rae |, —cBeToBOI MOTOK, MHajarolMil HAa Y4acToK (oTorpapuueckoro
nmouepHeHusd; | —cBeTOBOW TMOTOK, MPOMIEAIIMA YEPEe3  y4dacTOK
nodepHenus; t=1/1, - koadouIEeHT MpOmMyCcKaHMS — y4acTKa
HU300paKeHHUS.

Omnrryeckast IUIOTHOCTD TIOYEPHEHHS sIBIIsIeTCss PyHKIHMEH orapudma
SKCIIO3UIIHH:

D, = f[lg(Et)]. (14)

KpuBast B3aMMOCBSI3M MEXIy HM3MEPCHHBIM IIOYEPHEHHEM M Ha-
JIOKCHHOM  DKCIIO3MIIMCH HA3BIBACTCSA  XAPAKMEPUCTIUYECKOU — KPUBOUL
gpomomamepuana (puc. 34). Dot rpaduk crpourcs B ocsaix D, u Ig(Et).
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Puc. 34. XapaktepucTtunyeckasa kpusasa potorpadpuyeckoro matepumana

Bcst xapakTepucTrueckas KpuBasi MOXKET ObITh pa3/iefieHa Ha YeThIpe
yuyactka. Hauwamo  XapakTepucCTU4YeCKOW KpPHUBOM C  ITOCTOSHHBIM
MOYEepHEHUEM HEOOJBIION IUIOTHOCTH — TaK Ha3biBaeMasl Byaslb, KOTOpas
MOSIBJISIETCS  MOCTIE€ MPOSIBJICHUS Ha Yy4yacTkax (¢oromarepuana, He
MOJIBEPrIMXcs JieHcTBUIO0 cBeTa. OOIacTh HEOJEPIKEK XapaKTepU3yeTCs
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HEJIMHEHHON 3aBUCUMOCTBIO IIOTHOCTHU OT JKCIIO3UIMU. Pabodas yacth —
IIPSMOJIMHEVHBIM YYaCTOK — XapaKTEPU3YETCs 3aBUCHMOCTBIO

D, =vlg(Et),
rae Y =1go —TaHreHc yrma HAkJIOHA NPSIMOJIMHEMHOIO y4acTKa K OCH

abciucc, Ha3bIBaeMblil, HHaue, K03()(PUIIMEHTOM KOHTPACTHOCTH.

dopma XapaKTEpUCTUUYECKON KpUBOW (oToMarepuasia 3aBUCUT
IJ1aBHBIM 00pa3oM OT €ro THUIA U YCIOBUI MPOSIBICHHUSI.

Ha mpaktuke, kak mnpaBwio, B BbeipaxkeHuu (14) smauenue t=const,
T.€. PKCIIOHUPYETCS BCE N300paKEHHE LIETUKOM, U BPEMS SKCIIO3UIIUU BCEX
€ro y4aCTKOB OJMHAKOBO, B 3TOM CJIy4ae XapaKTEepPUCTUYECKAsl KpUBas
OTpa)xaeT 3aBUCUMOCTb'

D, = f(IgE),

T.€. CBA3BIBAECT ONTHYECKYIO ITUIOTHOCTh MOYEepHEHUsI B GoTorpaduyeckoM
U300paXeHUM C  OCBEIICHHOCThIO B  ONTHYECKOM  HM300pakKeHUH,
CIIPOCIIMPOBAHHOM Ha MOBEPXHOCTh (PoTocios. DTO CBOUCTBO ¢OTO-
rpaduueckoro cios U UCHOIB3YETCsl IPU UCCIEIOBAHUM CTPYKTYPHI MSITHA
paccesinusi MmeTofoM (otorpaduueckoit poroMeTpun.

Paccmorpenue mpoiieccoB (pOpMUPOBAHUS ONTHKO-U3MEPUTEIBHBIX
M300paKeHUI MPUBOIUT HAC K HEOOXOIMMOCTU HMCHOIb30BAHUS MOHSATHUS
pa3BUTOM XapaKTEPUCTHKH Wiau (PyHKIUHU mpeodpaszoBanus (PII) merona
KOHTPOJISI ONTHYECKOM CUCTEMBI (3JIEMEHTA).

[Ipu stOoM mnoOA Xxapaxkmepucmukoiu npeobpazoéanusi TOHUMAETCA
(YHKLMS OTHOM MJIM HECKOJIBKUX MEPEMEHHBIX, CBSA3BIBAIOIIAS ITapaMeTPhl
CTPYKTYpBI BOJIHOBOTO (ppOHTA, MOCTPOCHHOIO CUCTEMOW WM JI€TaJbIO B
CX€ME KOHTPOJIsI, CO CTPYKTYpOil (hOpMUPYEMOTO ONTHKO-U3MEPUTEIBHOTO
HU300paKeHHUS.

Takum oOpa3oM, xapakTepucTuueckas KpuBasi (oTomarepuaia CIyxuT
@Il mpu ucnonb3oBaHuU ¢GoTOMaTepHaia OIS H3MEPEHUS CTPYKTYPHI
M300paKeHUsI U HCCIEeIOBAaHUM XapaKTEPUCTUK KauecTBa H300pakeHws,
c(hOpPMUPOBAHHOTO ONTHYECKON CHCTEMOM.

D10 cBOHMCTBO  (pororpadmueckoro  ClIosi HUCHOJNB3YeTCS  IpH
UCCJIEIOBAaHUU CTPYKTYPhl ONTHYECKOTO HM300paKeHUs, HapuMmep, MATHA
paccesinusi MmeTofoM (otorpaduueckoit poroMeTpu.

Jliiss BoccraHoBNeHUsI 1O oTorpapuueckuM H300paxKeHUusIM (DyHKIHUN
pacripeie/ieHUs] OCBELLICHHOCTHU B ONITUYECKOM M300payKeHUH, MPEX/IE BCETO,
U3MEPSIOT PACHpEICIEHUE ONTUYECKOM IIOTHOCTU B (hOTOM300paKEHUH,
UCHONB3yd Ui 3ToM nenn Mukpodoromerp. Curran ¢ Mukpodoromerpa
MOCTYMAeT Ha CAMONMCELl M 3alMCBhIBACTCS] HA JIBUKYIICWCS JIGHTE B BUJIE
rpapuxka D, (y’). JHanee, ucxomsd W3 XapaKTEPUCTHUUECKOM KPUBOM, IO
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3HAYECHUSAM IUIOTHOCTEN ONPENEIISIOT YPOBHH OCBEIIEHHOCTH, MOCJE YEro
rpapux D, (y') mpeobpasyror B uckomyro ®PT,

JUisi cokpallieHusi 3TUX NpeoOpa3oBaHHUl M BHINIOJHEHUS MX B OIUH
ATaIl MOJE3HO XapaKTEPUCTUUYECKYIO KPUBYIO (hoToMarepuaia B ee padouem
BapHaHTE CTPOUTH cpasdy B ocsax D, = f(E). [Tocne mpeoOpazoBanus

pe3yNbTaTOB  MHUKPO(OTOMETPUPOBAHUSI 4Yepe3 ITy  XapaKTEPUCTUKY
nomydaem cpazy rpabuk OPT. Pazymeercs, oH Oydaer BepeH TOJBKO B
npeaenax JIMHEHHOro yyacTKa M YacTUYHO HayajJbHOTO M KOHEYHOTO
YHaCTKOB MCXOIHOM XapakTepucTiueckoii kpusoit D, = f(IgE).

W3mepsis  M300paKeHUE  CBETAMICHCS TOYKM IO  HECKOJIBKUM
HalpaBJICHUSIM, €CIM OHO WMEET ACHMMETPHUYHYIO (OpMY, HAXOIUM
nBymepHyto bynxmmo h(x', y').

[lonyuennass  ¢QyHkuus OygeT BEpHO  OTOOpaxkaTb  MCKOMOE
pacrpe/esieHie OCBEIICHHOCTH B UCCIICYEMOM ONTHYECKOM H300pasKEHUH
TOJNBKO B TMpelesiaX Jara3oHa OCBEHICHHOCTEH, COOTBETCTBYIOIICTO
NPOTSHKCHHOCTH  TPOCKIIMM HA  OCh  MPSIMOJMHEWHOTO  yJacTKa
XapaKTePUCTHUUECKOM KpuBo# (puc. 35). DrTa BeauuuHa ISl pPeabHBIX
poTomarepuaion COOTBETCTBYET nepenany PETUCTPUPYEMBIX
OCBEIICHHOCTEH Ha BEJIMYKMHY, HE MpeBbimatonryro 107,

lgE \ IgE gk’

10

Y

'DH

Puc. 35. Cxema metoga dpotorpadpmyeckon OTOMETPUM NATHA
paccesaHust ans onpeaeneHuss OPT

B TO xe Bpewms, Kak MOKa3bIBalOT UCCIEIOBaHUS, JUIsl KOPPEKTHOTO
omnpenesieHuss Ha OocHOBaHMHM u3MepeHHou PPT apyrux xapaxrepucTuk
kauectBa u3oOpaxenus (PKD, UKX) tpebyercs msmepenune OPT B
nuarnasone He MeHee ueM 10°-10°.

[lonbITKM paclMpeHHsi yKa3aHHOTO JAuana3oHa (QororpapuuecKumMu
CpPEICTBAaMHU IyT€M CHWKEHHUS BEJIUYMHBI (, JlaBasg HE3HAUUTEIbHBIN
BBIUTPHIII B PACHIMPEHUH JAHMANa30HA PETUCTPUPYEMBIX OCBELICHHOCTEH,
BEYT K HAPYILIECHUIO JIMHEWHOCTU CBETOBOM XapaKTEPUCTUKU U YCUIICHUIO
BPEIHOIO BIUSIHUS (POTOrpaduueCcKrX IIYMOB Ha PE3YIbTAThl U3MEPEHUH.
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M30d)OTOMeTpVI$I C N'SBMEeHALWNMMCA BpeMeHeM HaKonJsfieHus

Host onpenenenust OPT pazpaboranbl M30POTOMETPUIESCKHAE METOJIBI
AKCIIEPUMEHTAIIFHOTO aHalln3a MSATHA paccesHusi, cPOPMUPOBAHHOTO TPU
paboTe peaibHOW (M3rOTOBICHHOW) ONTHYECKOM CHCTEMbI. DTH METOJIBI
MO3BOJISIIOT PETUCTPUPOBATH NEPEnabl OCBEIICHHOCTH B MATHE PACCESHUS
B smanasoHe Gonee mstH mopsiakos (10°); CTPOMTH KPHUBBIE PACIIPENCICHHS
OCBEIICHHOCTH B JIIOOOM COYETAaHUH, a TAKXKE TOIOIPaMMYy pacIpeaeeHus
OCBEHICHHOCTH; BBHIUHCIATh DKD (KOHIECHTpaIHMi0 3HEPruu B NSATHE) U
OIIM. Meronbl O6buH BecbMa 3 (EKTUBHO HUCIIOIB30BAHBI MIPU KOHTPOJIE
6-TH METPOBOIO 3epKajia KpymHeiriero B Mupe Teneckorna (boimbimoro
Teneckona AsumyranbHoro (puc.36,a)) u psjma JIpyrux KPYIHBIX
ACTPOHOMHYECKHX CHCTEM. OTH METOAbl HAlUIM TPUMEHEHUE s
koHTpoyisi (Mo ®DKD B msITHE paccesHUs) ONTHYCCKUX MATCPHAJIOB;
MIPOBEACHUST KOHTPOJISI ONTUKH MPEIM3UOHHBIX MUKPOCKOTIOB; ONTHYECKHIX
cucteM Uil (POKYCHPOBKH  JIa3€pHBIX TMYYKOB; OOBEKTHBOB JIJIf
nepesaronield  TEJICBU3MOHHOW — anmapaTrypel W JIPYrUX  Pa3Id9HBIX
ONITUYECKUX CHUCTEM.

gk IgE
0 71-1 F=1
0,5 f \ £ =2
0,257/ \\ = d
0,12 t=8
| \ i-16
| ~ \
| ; v Dy

0,5
0,25
0,12

0,06

Puc. 36. AcTpoHOMMYECKOe 3epKaro agnameTpom 6 MeTpoB (a); cxema
mMeToaa U3ooTOMETPUM C NeEpEMEHHBIM BpeMeEHEM HakonsieHus (6)

[Mpuaiwn  Metoga w30()OTOMETPHH C  MEPEMEHHBIM  BpPEMEHEM
HakorieHus (puc. 36, 6) y100HO 0OBSICHUTh Ha OCHOBE (hoTOrpaduIecKoro
BapHaHTa.
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Meton ¢ortorpaduyeckoir M30OTOMETPUM OCHOBAH Ha MOJYyYEHUU
cepud (OTOCHUMKOB TISITHA PACCESIHUS C TEPEeMEHHBIM BpPEMEHEM
skcrio3unmu.  Ha ogHOoM  Kkycke (oTomarepuana  SKCIOHUPYHOTCS
M300paKeHUsT (POTOMETPUUECKUX CEUEHUN ONTHYECKOTO H300paKeHUs
TOYKU BMECTE C M300paKEHUEM TAJIOHHOTO JIU(PPAKIIMOHHOTO KPY>KKa.

OPT xapakrepusyercs IUIaBHBIM PAaCIpPEICICHUEM OCBEIICHHOCTH. B
TO € BpeMsl Mpu MpoBeAcHUH u30oporomerpuyeckoro usmepenuss OPT
MONYYaroT JUIIb OTPAaHWYCHHOE YHCIO 3HAYCHUH (QYHKIUU B psje
XapakTepHbIX Touek. Hampumep, pacnpeneneHue OCBEIIEHHOCTH B
ONTUYECKOM HM300paKEHUU TMATHA PACCESHUS MOXKHO OXapaKTepU30BaTh
KOHEYHBIM YMCJIOM 3aMKHYThIX KpuBbIX — u30(hoT. Kaxnas uzogoma —
reOMETPUUECKOE MECTO TOYEK, UMEIOLIUX PA3TUYHbIE MPOCTPAHCTBEHHBIC
KOOpJIMHATBI W  PaBHOE 3HAYEHHE KOOPJIMHATHI  OTHOCHTEIHHOMN
ocBeleHHOCTH. DopmupoBaHue H30POTHI UCCIEAYEMOrO ONTHYECKOTO
M300paKeHUsI OCYLIECTBIsIETCs Onarofapsi MNPUMEHEHUIO MPUEMHUKA
n3zo0paxkenusi, oonanaromero OII Tuna «uMmynbe».

Kak moKa3piBalOT MPOBEJCHHBIC WCCICOBAHUSA, IS TOMYYCHUS
cucteMbl U30pOT (M30(OTOrpaMMBI) HCCICIYEMOTO  PACIPEICIICHHUS
OCBEIICHHOCTH HeoOxomumo wuctoib3oBare DI tuma «rpedenka» (1o
natuackn — COMB) (puc. 37,0). Ora ¢yHKIUsS ©HMeeT BHI psla
PaBHOMEPHO PACTIOIOKEHHBIX HMITYIBCOB.

a

Puc. 37. MNMpuHunnuanbHas cxema TEXHONTOrMYeCKOro KOHTPOon4
aCTPOHOMMYECKOro 3epkana MetoaoM dotorpadumyeckomn
nsopotrometTpun: 1 — 3epkano; 2 — TouKa,;

3 — mukpockon; 4 — potoobbekTmB; 5 — dboTomaTtepuan (a);
B1A n3odotorpammsi (6)

I/ITaK, BBIIIOJIHACTCS PErucTpainusa JaHHOI'0 OIITUYICCKOIO I/I306pa)K€HI/I$I
B BHAC CCpUHN IIOCIACHOBATCIIbHBIX KaJApOB IIpU OCYIICCTBIICHUU pPsaad
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AKCIIO3UIMN PA3IMYHON JITUTEIBHOCTH. YAOOHO OSTOT PSJ IKCHO3UIUN
pacnosyiarars 1o mKajae JUIMTEIbHOCTEN, 3HAYEHUS KOTOPBIX OMPEIEIISIIOTCS
CTETIEHHBIM 3aKOHOM BO3PACTAHHSL:

t=2",
riae t — OTHOCUTEINbHAS POAOJIKUTEILHOCTD SKCITO3ULINAH,

PaBHomepHast  mikana  JorapuMoOB  DKCIO3HMIIMM  TTO3BOJISET
MOCJIEAOBATEIbHO  «HABOAWTHCS» HUMIYIBCHOW  XAPAKTEPUCTUUYECKON
KpUBOM  Ha  paBHOMEpPHBIH  psAd  (POTOMETPUUECKUX  CEUEHHUH,
PaCHOJIOKEHHBIX 1o J0orapuMUIECKOMY 3aKOHY U3MCHEHUS
WHTCHCUBHOCTH.

JInd  TOCTPOEHHOIO  CEMEWCTBA  XAPAKTEPUCTUYECKUX  KPUBBIX
D, = f(lg E), npu t=const, KaXa0il OTAETLHON KPUBOW COOTBETCTBYET
COOTHOUIICHUE U3 CIECAYIOLIEH CEPUU:

H H H
E,=—/E,=—; .. E, =—.
t t t
1 2
Hopmupys monydeHHBIM P OCBEIICHHOCTEH K 3HAYCHUIO MAKCH-
MaJIbHOM OCBEIIICHHOCTH B JTAHHOM PACIIPEICICHUY, NTOJYYUM BBIPAKECHUE

B OTHOCHUTEIIbHBIX (0€3pa3MEepHBIX) CIUHHIIAX :

e - H

OTH
tOTH

WM B Jiorapudmudeckoit popme:

- Ig EOTH = IgtOTH'

[Ipu sTomM BpeMs yaoOHO 3ajaBaTb B LIEJbIX 4YHMCIAX, a OTHOCHU-
TEJIbHYIO OCBEIIEHHOCTh — B JIOJIIX OT MAKCHUMAaJIbHOTO 3Ha4YeHMS,
MPUHSITOTO 32 €AUHUILY.

[locnennue nBe (OpPMYJbl SBISAIOTCS OCHOBHBIMH  BBIPAKECHUSAMU
CTPYKTYPOMETPUYECKOTO METONAa M30(hOTOMETPUUECKOM (DOTOpErUCTpaIuiL.

Takum 00pa3oM, HpHU HUCMOJIB30BAHUM MPUEMHHKA H300paKEHUsS C
nMmnynscHoM  DII, wu3MeHss BpeMs HAKOIUICHUS Ha IPUEMHHUKE
n3o0pakenus, pocruraeM d>pdekra mnepemenieHus ummyinbcHO DII B
HOBBIC TIOJIOKEHUS B1oJb ocu I E.

n

Ha mnpaktuke npu KOHTpOJE KadyecTBa M300paKEHHs] OMNTHYECKOM
CHUCTEMBbI M300pa)KEHUE CBETSIICHCS TOYKU, MOCTPOECHHOE HCCICIyeMOM
CUCTEMOM, MHOTOKpaTHO (hoTorpadupyroT Ha OJHOTUIIHBIN (PoToMarepuan
BBICOKOW KOHTPACTHOCTU TPHU PA3NTAYHBIX JIATEIBHOCTSIX SKCIO3UITHHL.
N30(hoThl pa3nuuHbIX YpPOBHEH, paCONIOKEHHbBIE HAa OT/IEIbHBIX CHUMKAX,
MOCJ€ OKOHTYPUBaHUS COBMEIIAIOT B TONOTPaMMy pachpenesieHus
ocBenIeHHOCTH (M30(oTOrpammy).
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Hns yaera ¢otorpaduyeckoro sddexra HEB3aMMO3aMECTHUMOCTH,
KOTOPBI ONUChIBaeTCs popmyroun

p —
(Et )DH:const = const,
rge P — mokasareiab HEB3aMMO3aMECTUMOCTH.

[TapamiensHO €  HW30(OTOMETPUUYECKUM AHAIU30M HCCIIETYEMOTO
pacrpeieNieHuss OCBEHICHHOCTH TPOM3BOIAT AKCIIOHUPOBAHHE TOTO JKE
doromarepuana n3o0paxxeHneM MUPPAKIIUOHHOTO KPYXKKa C HeaTbHBIM
IU(PPAKIMOHHBIM ~ paclpeieficHneM. 1aKkoe pachpeieieHue XOpOIIo
BOCITPOM3BOIUTCS TIPH  TEPEKPBIBAHUM  JIA3€PHOTO JIyda TOYCYHOU
nuagparmoit. /[uameTp mepBoro TEMHOTO KOJbIla B TaKOM H300pakeHUU
COCTaBIISIET

d - 2,44\l

d

rie d, — muamerp TodeyHoi auadparmsel; | — paccrosiHue oT TUadparmbl
710 DKpaHa.

[Tocne mpomepa uzodoTorpaMmMbl JTU(PAKIIMOHHOTO KPYXKKa CTPOSIT
rpanyupoBounbiii  rpapux  IgE; = f(IgE,), mme E, - ypoBHH
OCBEILEHHOCTH TU(PAKIUOHHOIO MMATHA, a E; — cooTBercTByromue UM
OTHOCUTEJIbHBIE  OCBEIICHHOCTH,  BBIUMCICHHBIE IO  OCHOBHOMY
BBIPAKEHUIO N30()OTOMETPUH.

Takum 00pa3oMm, momydaroT rpauueckoe BBIPAKEHHE HCCIIEAyeMOMN
@®PT, rpanyupoBaHHOE€ B TOYHBIX 3HaueHUsIX E HE HCKaXEHHBIX

r

OTH !
BJIUSHUEM  HEB3aUMO3aMECTUMOCTH U  japyrux ¢akropoB. DPT,

IIOJIyY€HHAs B UACJICHHBIX 3HAYCHMSIX, CIYKUT JIJISl pacuyeTa KOHLUEHTpauun
sHepruu B u3odpakenuu touku; UKX cucremsr; uncna lltpens u qpyrux
TpeOyeMbIX KPUTEPUEB KaueCTBA U300paKEHUSI.

JlocToMHCTBa MeTO/Ia N30()OTOMETPUH C IEPEMEHHBIM HAKOTIICHUEM:

— OONBIION JMana3oH M3MEPSIEMOro Iepernaja OCBEIIEHHOCTEH B
IIATHE PACCESIHMUS,

— BBICOKAs CBETOYYBCTBUTEIBHOCTb —3TO OCOOCHHO BaXXHO IMPHU
HEJIOCTATKE CBETOBOW DHEPIMU B CXEME, HAPUMED, IIPU KOHTPOJIE
ONTUYECKHUX MTOBEPXHOCTEN 0€3 3epKaIbHOTO MOKPBITHSI.

K Hejocrarkam »3TOro Meroja CIEQyeT OTHECTH HEOOXOIMMOCTb

IIOJIy4CHUSI CEpUU KAIPOB C HAPACTAIOLIUM BPEMEHEM HKCIIO3ULIUU — ITO
TpeOOBaHME NPUBOAUT K CHUXKEHUIO OTIEPATUBHOCTH UCCIIEIOBAHUM.
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M30(bOTOMeTpVIFI C NSMeHArLWNMCA CBEeTOBbIM NMNOTOKOM

PaGora Hag Meromamu u30()OTOMETPHUM MPOJOKEHA B HANPABICHUU
CO3/1aHUS TEJIEBU3HMOHHOTO HM30(OTOMETpPA C H3MEHSIOIIUMCS CBETOBBIM
MTOTOKOM.

[lpunnun wmeroga H30POTOMETPUU C HU3MEHSIOIIUMCS CBETOBBIM
MOTOKOM MOXHO CYUTarb OOpaTHbIM MPUHLUIYY H30(OTOMETPUU C
MEePEMEHHBIM HAKOTJIEHUEM.

Ecrn B mepBom citysae umnyiabcHass DI (puc. 36 u 37) mox
JICUCTBUEM TMEPEMEHHOTO HAKOIUIEHHUS U3MEHSIET CBOE€ IOJIOKEHUE
otHocuTenbHO  @PT, Bblgensss  U30(pOThI  Pa3iMYHBIX  ypOBHEH
OCBEILIEHHOCTH, TO BO BTOpOM ciydae (puc. 38) mojoKeHHe MMITYIbCHOM
@Il sBnsercs ¢uxcupoBaHHbM, B TO BpeMsa kak DPT wmenser cpoe
MOJIOKEHUE B CHUCTEME KOOPJMHAT TIOJ] BIMSHUEM H3MEHSIOIIETOCS
CBETOBOI'0 MIOTOKA B CXEME U30()OTOMETPUUECKOTO KOHTPOJIS.

"y
oas 7T\
/8

0,06

a

Puc. 38. Cxema meTtoga nsooTtoMepmn ¢ U3MEHSIOLWMMCS CBETOBbLIM
NOTOKOM (@) 1 n3odgoTorpaMmma AnNgpakuMoHHOro Kpyxka (6)

Cxema yCTAaHOBKHM JJIsI WCCJIEIOBAaHUSA KauyecTBa HM300pakeHUS
¢doTooOBeKTHBAa METOAOM H30(OTOMETPUU C H3MEHSIOIMIMMCS CBETOBBIM
MMOTOKOM ITOKa3aHa Ha puc. 39.
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15 16

Puc. 39. lNpunHumMnuanbHas cxema TeneBU3MOHHOro n3ooTomMeTpa
C N3MEHSIIOLLMMCA CBETOBbIM NMOTOKOM

B HOBOM M30(oTOMETpE 3KCHPECCHOCTh M3MEPEHUU JTOCTUTHYTA 3a
cdaer (opMUpPOBaHUSA BCEX (POTOMETPUUYECKHX CEUCHHUU MPU OAMHAKOBBIX

1
BpPEMCHAX JKCIIO3UIUH, COCTABJIATOIINUX %C.

B ucxomHoM cocTossHUM (POTOMETPUUYCCKUN KITMH BBEICH IMOJIHOCTHIO,
JYBCTBUTEIIBHOCTh TEJICBU3MOHHOM CHCTEMBI YCTAaHOBJICHA TaKMM 00pa3oM,
9TOOBI WCXONHBI CBETOBOM TIOTOK B CXeMe KOHTpOis ¢GopMupoBa
U300paKCHHE JIMHUM PABHOTO YPOBHS OCBEIIEHHOCTH (M30(OTHI) B
N300paKCHUH TOYECYHOTO HCTOYHHMKA, COOTBETCTBYIONIEE MAKCHMYMY
OCBEIIIEHHOCTH, KOTOpast MpUHUMAaeETCs paBHOU eaunmiie. OObIaHO M30¢oTa
MaKCHMMyMa UMeeT BHJI TOukH (Ha puc. 38, a — 1ieHTpasbHas n3oora).

[lepemectriMm  QOTOMETPUYECKUM KIUH W JOOBEMCS TTOBBIIICHUS
CBETOBOTO TIOTOKa BIBOoe. KpwBas pacmpeneicHus OCBEHIIEHHOCTH IPH
TOM CMECTUTCS B HOBOE TOJOKCHHE, a KpyTas HWMIYJIbCHAs CBETOBas
XapaKTePUCTHKA TEJICBU3MOHHOW CUCTEMBI C JUCKPUMHHATOPOM BBIJCIUT
U3 pachpeneicHuss ocBemieHHOoCcTH wu3odoty (puc. 38,a) Ha ypoBHE
OCBEIICHHOCTH, BJIBOC MECHBIIIE, YeM IICPBOHAYAIILHBIN, W Ha JSKpaHe
BUJICOKOHTpOJbHOrO  ycrporictBa  (BKY)  Oymer  cdopmupoBaHo
n300paxxeHue u30QoThl A7 YpOBHS ocBelieHHoctu E, =0,5.
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Crnenytoliee ynBOCHHE CBETOBOTO IMOTOKAa BBI3BIBAET (POPMHUPOBAHUE
u30QOThl ypPOBHS OTHOCUTENBHOW ocBemeHHoctn E; =0,25 u T

[IpoMexyTOuHbIE MOJIOKEHUST KJIWHA JAlOT HM30(OTHI MPOMEKYTOUHBIX
YPOBHEN OCBEUICHHOCTH.

YpPOBEHb OTHOCHUTEJIBHOW OCBEIIEHHOCTH, KOTOPOMY COOTBETCTBYET
naHHas n3odora, CoCTaBIIseT:

E, =0,

Ti
rae T, — KOOQPUIMEHT NpPOMyCKaHUs KJIMHA, NPU KOTOPOM BBIJEISIETCA
n30(poTa MakCMMyMma OCBEIICHHOCTH B IISATHE paccesHus (omperernsercs
OKCIIEPUMEHTANIFHO);  T; — KOOQMUIIMEHT MPONYyCKaHUs KJIWHA, TpHU

KOTOPOM BBIJIEISI€TCS M30(pOTa HCKOMOTO YPOBHSI OCBEILIEHHOCTH.

B tex cimydasx, Korna KIvH OTTpagyupOBaH B 3HAYCHUSIX ONTHYECKON
IUIOTHOCTH, E; HaXonsT U3 BBIPAKEHMUS:

lgE; =D, —Dpo-

Buneocurnanel Bcex u300OT MOCIEIOBATEIbHO IONAIOTCS  HA
YCTPOWCTBO MAMSITH.

B pesynbrare 3amomuHaHus psga  (HOTOMETPUYECKUX CEYEHUN U
BOCITPOM3BEACHUS Ha J3KpaHE MX KMCXOMAHOIO B3aUMHOTO PaCHONOXKEHUS
dopmupyercs  uszodororpamma  (puc. 38,0), T.e.  Tomorpamma
pacnpeieleHusl OCBEIICHHOCTH B HM300paXEHUHM TOYEYHOTO HMCTOYHHMKA,
MOCTPOEHHOM  HUCCJIeyeMON onTudeckord cucremoil. M3odoromerp
MO3BOJIET B Mpoliecce (HOKYCUPOBKH U FOCTUPOBKHU CUCTEMBI CIEAMUTH 32
U3MEHEHHEM KauecTBa u3oOpaxkeHus no Qopme rpaduka ®PT u TouHO
OINPEACNATh ONTUMAIBHOE TMOJIMKEHHUE, COOTBETCTBYIOUIEE HAWIYUILIEMY
Ka4eCTBY U300paKEHUS.

[IpumeHeHne  KOMIIbIOTEpa  CO3JA€T  TaKXKE  BO3MOXKHOCTh
aBTOMATH3allMU YIPABJICHUS KJIMHOM; (popMHpoBaHUSI KapThl U rpaduka
OPT; cunteiBanust 1 00paOOTKHU PE3yIBTATOB.

TeneBU3HOHHBIN H30(OTOMETP € HM3MEHAWIIMMCH CBETOBBIM
NOTOKOM. TeneBU3MOHHBIA H30(OTOMETP C HAKOIUIEHHEM CO3/aeT
CYLIECTBEHHbIE HPEUMYIIECTBA MO CpaBHEHHIO C (¢oTorpaduueckom
uzodoromerpueii, 0ocoOEHHO B cXemMaxX KOHTPOJIS, MMEIOLIUX Je(QULUT
CBETOBOM DHEPIUH.

OrpaHvYeHHEM [AHHOIO YCTpPOMCTBA SBJSIETCA TO, 4YTO M3-3a
HEO0OXOIMMOCTH TOIYYECHHS CEPUU KaJPOB HAKOIUICHUS C YIITUHSIOUUMCS
PAIOM BPEMEH JKCIO3ULMHA HAKOIUICHWs, OJWH LHKJ W3MEPEHUS MOXKET
JUINTBCSL JECATKM MHUHYT. DTO HE IO3BOJSET CICAWTHh 332 U3MEHEHUSIMU
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KauecTBa M300paKEHHs B TEUCHUE BPEMEHH M3MEPEHHUS, a STH U3MECHEHUS
HEJIOMYCTUMBI, TaK KaK W3MEPUTENIbHAS CHCTEMa 4YYyBCTBHTEIbHA K
BUOpAIIMsIM M OCPENHSCT BIMSHUAE BO3AYIIHBIX TIOTOKOB M JIPYTHX
uckaxaromux (akropoB. Kpome Toro, doromerpuueckue cedeHus
PETUCTPUPYIOTCA JIMIIL Ha OTACTBHBIX YPOBHSX  OCBEIIEHHOCTH,
YBEIMYEHHE YMCIIa KOTOPBIX 3aTPyJHEHO, TMOTOMY YTO BJIEYET 3a CO0Oii
YBEIIMYCHHE 3aTpar BpeMeHH Ha u3Mepenue. [1o stoit mpuuuHe pabora Hax
TEJIEBU3UOHHBIM H30(oTOMETpOM Oblla MpoAokeHa. Ee uenbio ObLIo
MOBBIIICHUE SKCIPECCHOCTH HM3MEPEHH 3a cueT (OPMHUPOBAHHUS BCEX
(OoTOMETPHUECKUX CEYCHUH B HOBOM HU30(OTOMETPE NPHU OJMHAKOBBIX

BPEMEHAX JKCHO3ULMH, COCTABIIAIOLINX 2—5c. Pe3ynbrarel  uzMepeHuit

BBIBOJIATCS HA DKpaH OAJIGKTPOHHO-IIYY€BOW TPYOKH MPaKTUUYECKU
OJHOBPEMEHHO C MPOLIECCOM aHaJKM3a N300paKEHHS TOUKH.

Ota 1nenb JOCTUTHYTAa 3a CYET TOrO, YTO B CXEMYy BBEICHBI HOBBIC
anemenThl. [lo3amum ocBeTtutenss ycTaHOBIEH (DOTOMETPUUECKUI KIIMH,
KOTOPBIM MOXET TIEpEMElIaTbCsd B IUIOCKOCTH, IEPIEHAUKYISIPHOU
onThdecKkor ocu. KiMH cBsI3aH € AIEKTPUUECKHMM MpeodpazoBareiemM
MEPEMEILICHHUS, BBIXOJ KOTOPOTO MOAKIIOYEH K BEPTUKAIBHOWU pa3BEpTKE
JABYXKOOPJMHATHOTO PETUCTPUPYIOIIETO YCTPOMCTBA, Hampumep, K
ocriuiorpady ¢ MaMsaThIO.

K ropuszoHTanpHON pa3BepTKE pErucTparopa MOAKIIOYEH BbIXOJ
TEJICBU3MOHHOM YCTaHOBKM uepe3 ocuuwuiorpad ¢ OJOKOM BbIACICHUS
CTPOKH U OJIOKH, (POPMUPYIOLIUE KOHTYP U300paKeHHUSI.

Ha puc. 39 uzoOpaxkeHa npuHLUINUATIBHAS cxeMa ycTpoiictBa. OHO
COICPKUT OCBETUTENIbHYIO CHUCTEMY, B KOTOpPYIO BXOIAT Jjazep 1,
pacmdpuTeNnbHas JMH3a 2 U OOBEKTUB, (POPMUPYIOLIUN TOYEUHBIN HC-
TOYHUK CBeTa. B OCBETUTENbHYIO CHUCTEMY BBEICH IMEpeMEIIalomuics
(Bpararonuics) GoToMeTpUISCKUN KIMH 4, IIaBHO MEHSIOIIMA CBETOBOM
notok. KnmH ocHameH npuBogoM 6 W JaTYMKOM yIiia TMOBOPOTa 9.
CdopMupoBaHHBIN TOYEUHBIA MCTOYHUK CBETA MOCHUTACT PACXOMSIIHUIACS
My40K B 3PayOK HCCIENIYeMOW CHCTEMBbl [/, KOTOpass CTPOMUT IISITHO
paccesHust O'. DOT0 M300paK€HUE TMEPEHOCUTCS C YBEJIMYEHUEM MpU
nmomoIy MuKpockorna 8, 9 m oObekTHBa TeaeBU3HMOHHOW Kamephl 10 Ha
YYBCTBUTENbHYIO IUIOMIAJKY NpHeMHHKa u3o0paxenus 11. Ilpuemuuk
yepe3 omoku 12 u 13, hopmupyronue KOHTYp (OTOMETPUIECKOTO CEUCHUH,
CBA3aH C PETUCTPUPYIOMHUM YyCTporcTBOM 14, OIOKOM H3MEepeHus
momand n3oopaxenus 15 m BKY 16. Bwixong matumka yria moBopora
KJIMHA COEJTMHEH C BXOJIOM BEPTHKAIBHON Pa3BEPTKU PErUCTPATOPA.
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Buneocurnainel Bcex U30QOT MOTYT MOCJIE0BATEIBHO M0/1aBaThCs Ha
AIIEKTPOHHO-TYYEBYI0 TpPYyOKy C TaMsAThlO, HampuMep, Ha DJKpaH
ociuiorpada tuna CB-7A, A0moiHEHHOro OJOKOM KaJIpOBOM pa3BEepPTKHU.
Takum oOpa3om, B pe3ynbTare 3amoOMUHAHHUS psAga (HOTOMETPUUECKHUX
CCUCHUI W BOCIPOM3BEICHUS Ha DJKpaHE WX HCXOJHOTO B3aUMHOTO
pacrioniokeHust  gopmupyercss  u3opororpamMma, T.e.  TOIOTpaMma
pacnpenieneHusl OCBEIICHHOCTH B HM300paXEHUHM TOYEYHOTO HMCTOYHHMKA,
IIOCTPOCHHAS UCCIIEYEMON ONTUYECKONU CHCTEMOM.

Jlanee ¢ MOMOIBIO TIOCTPOYHOTO OCIMIUIOrpada BBIIENSETCS CTPOKa,
MPOXOAALIAsl Yepe3 MAaKCUMYyM OCBEHICHHOCTH W300pakeHHs. 3ateM (oTo-
METPUYECKOMY KJIMHY COOOIIAeTCs HEMPEPHIBHOE BO3BPATHOE MEPEMEILICHHE
(HarpuMep, KPYIIblid KJIIMH BPAIIAOT), YTO BBI3bIBACT H3MCHEHHE CBETOBOTO
MOTOKA B CUCTEME IO MUI000pa3HoMy 3akoHy. [Ipu 3Tom Onaronaps naryuky
nepemMenieHns (yriia moBopoTa) U3MEHSIETCSI BHICOTA PACIIONIOKEHUS CTPOKH
Ha OJKpaHe ocuwuiorpada MPONOPIMOHATBLHO CMEIICHUIO KJIMHA, T.C.
TPOTIOPITUOHATIFHO YBEITMUSHHIO €T0 ONTHYECKOU TIOTHOCTH.

OnHOBPEMEHHO B COOTBETCTBHU C TUIOTHOCTHIO KJIMHA W3MEHSIOTCS
YPOBEHb M BEIMYHMHA BBIIEISIEMOTO (OTOMETPUIECKOTO CEUCHHS, H
U3MEHSIETCS  PACCTOSIHME MEXIy TMapod HMITYJIbCOB Ha  CTPOKE,
COOTBETCTBYIOIIIUX KOHIIAM JHaMeTpa (OTOMETPUIECKOTO CCUCHHS.

Takum oOpa3zom, Onaromapsi HU3MEHEHHIO pACCTOSHUS MEXIY
UMIYIIbCAMHA TIPU OJAHOBPEMEHHOM HW3MEHEHHH BBICOTHI PACIOIOKCHUS
CTPOKH Ha dKpaHe ocruuiorpada, hopmupyercs rpaduk, oToOpakaronui
dbopmy OPT B nmanHom cedeHuu. [logoOHBIE omeparuu MOTyT OBITH
BHITIOJIHEHBI W [P TOMOIIM  KOMIBIOTEpa,  OCHAIIEHHOTO
COOTBETCTBYIOILIEU armaparypomu.

N3odoTomeTp mo3Bossier B mporecce (HOKYCUPOBKH M HOCTUPOBKH
CUCTEMBI CIIEIUTh 3a W3MEHEHHEM KayecTBa H300pakeHUs Mo Qopme
rpapuka DOPT u TOYHO oOmpeAessITh ONTUMAIBLHOE TOJOXKEHHUE,
COOTBETCTBYIOIIIEE HAMITYUIIIEMY Kau€CTBY U300paKEeHUSI.

MeTtopn nsocgorometpun ®PJ1

Paspaboran  meron  u3odoromerpuu  DOPJI,  mo3Bonsrommit
Bu3yanu3upoBarb rpaguk OPJI u u3MmepsaTh ee 3HAUCHUS B JMaria3oHe
nepenana untencuBHoctn 10°-10%, B ToM uncie U B peasbHOM BpEMEHH.
OTO HampaBJICHHE OCHOBAaHO Ha MPUMEHEHUH METOJOB U CPEACTB
ONTUYECKUX UBMEPEHUM TPETHEro MOKOJICHHUSI.

Pacnpenenenne  OCBEHICHHOCTH  TOMEPEK  HM300pa)xKeHWsl  IIEJu
nosyyaroT B Buje Jorapudmuueckoir kpuoid DPJI, dororpadupys
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n300pakeHue 1en yepes cepblit KiuH. CylHOCTh METOAA — B CIEIYIOIIEM.
Ontuueckoe M300pakeHUE WIETU MEPEKPhIBACTCS KIMHOM, OINTHYECKas
IJIOTHOCTH B KOTOPOM M3MEHSIETCSI BJIOJIb KJIMHA U PACCUATHIBACTCH:

D, =KX,
rne K —nocrosiHHas kiiMHa; X — MNPOTS)KEHHOCTh BJOJb KIIMHA.

PesynpTupyromee  IByMEpHOE — paCHpElESiCHHE  OTHOCHUTENBHOMU
OCBEIICHHOCTH XapakTtepusyercsa B monepedyHom ceueHun OPJI, a B
MONEPEYHOM HalpaBiIeHUU — (PYHKIMEH MOTYIIALNN OCBEILIEHHOCTH KJIMHOM

—Ig E = KX.

N3odora Takoro pacnpenenenus gaet rpaduk OPJI ¢ norapudmuyec-
KOM IIKAJION OCBEIICHHOCTEM.

®dororpadguueckuit nzoporomerpuueckuit meron onpeaeneHuss OPJI
HaIleJ IpUMEHEHUE TpU ucciieoBaHusax ¢pororpaduyecknx 0ObEKTUBOB U
OObEKTUBOB JIIOOMTENIbCKOM KHUHOAMNMNapaTypbl. TeJIeBU3MOHHBIA METOM
nzooromerpuueckoro ananmza OPJI mo3BosiseT BU3yalbHO OIICHUBATH
KauecTBO u300pakeHus 1o ¢opme rpaduka ¢yakoun (puc. 40);
HEMPEephIBHO HAOMIONaTh W U3MEPATh  XapaKTEPUCTUKU  KayecTBa
M300paKeHUs] TPU FOCTUPOBKAX, (DOKYCUPOBKAX M JAPYrUX IMEPECTPOMKax
CUCTEM M, KpOME€ TOrO, paclMpUTh JHANA30H  HU3MEPSIEMBIX
ocBemeHHocren B ®OPJI ngo 3HadeHmWil, HOCTATOYHBIX [JIS HaJACKHBIX
OLICHOK Ka4€CTBA CUCTEMBI.

Puc. 40. KomnbloTepHoe mogenunpoBaHue npuHumna gopmmpoBaHns
n3odoTbl Kak rpacuka OPJ1, nccnegyemom ontTuyeckon CUCTEMBbI

YcraHoBKa AJ1s1 UCTIBITAaHUST OOBEKTUBOB cOOpaHa Ha 0a3e ONTUYECKON
ckamMbu. M300pakeHue OCBEIICHHOW IIENH, MOCTPOCHHOE HCCIeIyeMOn
CUCTEMOM M YBEJIMYEHHOE MHKPOCKONOM, IEPEHOCUTCS Ha MUIICHb
nepenaroniel TeJICBU3MOHHON TPYOKH, a 3aTeM 10 TeJIEBUSMOHHOMY KaHATy
BOCIIDOM3BOAUTCS HA  TEJIEBU3HMOHHOM 3KPAaHE C  MAaKCUMAaJIbHBIM
KoHTpacToM. M3odora BbIAENSETCS Kak IpaHUIa YEpHOrOo M OeJoro B
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n300paXeHUM Ha TEJCBU3MOHHOM JKpaHe. [pamynpoBKa oceil KoopauHar
nonydeHHoro rpaduka @OPJI mpowsBomuTCs CclemyronmuM o0pa3oM: IS
OIIpEeJIeIICHHs MacITaba OCH OTHOCUTEIHHBIX OCBEIICHHOCTEH HEOOXOIMMO
3HATh TIOCTOSIHHYIO KJIMHA W BEJIMYMHY MOMEPEYHOTO YBEIMUYCHUS OT ILJI0C-
KOCTM KIMHA JI0 DKpaHa TejeBu3zopa. Macmtadb mo ocu abcuuce
OTIPEICIIETCS], UCXOS M3 YBEIMUCHHUS OT TUIOCKOCTH M300paKEHUS IIEIH,
MOCTPOEHHOTO UCCIIEAYEMBIM OOBEKTUBOM, JI0 SKpPaHa TEIEBU30PA.

Cymuocth cmnocoba uzoporomerpun DPJI cocroutr B TOM, 4YTO B
KaueCcTBE TECT-00bEKTa HUCCIEAYEeMOMY OOBEKTHUBY MPEIbSIBISETCS TECT-
OOBEKT TUTIA «CBETSIASCS JIMHUS IEPEMEHHON sspKocTh». [l peanusanuu
TaKOTO TECT-00BEKTa B KOJUTMMATOPE YCTAHOBIICHA IEJIb, COBMEIICHHAS C
JVUHEWHBIM (OTOMETPUYECKUM KIMHOM, OCh KOTOPOTO COBIIQJAcT C
PaCTIOIOKEHUEM TIIEITH.

[TocTpoeHnHoe ucciaenyeMbiM OOBEKTUBOM H300pakKeHHE 3TOTO TECT-
00bEKTa TIEPEHOCHUTCS C YBEIMYCHHEM IPU MOMOIIU BCTIOMOTATEIHHOTO
MUKPOOOBEKTHBA Ha  YyBCTBUTCJIBHYIO  IUIOMAAKY  HEpearomen
TEJICBU3UOHHOW KaMephl, BKJIIOUYEHHOW B 3aMKHYTYIO TEJIEBU3HOHHYIO
cucremy. Bumeocucrema paboTaeT B peXMME BBIICICHUS KOHTypa IMpHU
MOCTOSIHHBIX CBETOBBIX XapaKTEPUCTHUKAX MPHUEMHHUKA M300pakeHus. Jlis
atoro B ee coctaB (puc. 41, a) moakiitoueH OOk BwieNicHust kKoHTypa 10,
BBIACIIAIOMIUNA H30QOTYy H300paKeHUs TeCT-00bEKTa THUIA «CBETALIAsACS
JVHUS ~ TIEPEeMEHHON  SIpKOCTH»,  C(OPMHUPOBAHHOTO  HCCIETYEMOM
ONTHUYECKOU CUCTEMOMU.

6 8 9
7/ |
L y
AN
12 11 / \\ 10
a §)

Puc. 41. Cxema yctaHoBKU ans nsogortomeTtpunyeckoro namepeHus eOPJI
obbekTmBa (a): 1 — namna; 2 — KoHAEeHcop; 3 — wenesasa Agnadgparva;
4 — NMNHENHBIN POTOMETPUYECKUI KMNH; 5 — 0O6BEKTUB KONMMaTopa,;

6 — nccnegyemblin 00bLEKTUB; 7 — M30OpaxXeHne TeCcT-oobekTa;
8 — MukpoobbekTuB; 9 — nepenatowlasn Tenekamepa; 10 — 6nok
BblaeneHns KoHTypa; 11 — BKY (TeneBu3noHHbIM MOHUTOP);
12 — koMmnbtoTEp € BUAeoagantepoM; (6) rpadumk ®PJ1 Ha TV-akpaHe
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Ota uzodora umeetr Gpopmy rpaduka OPJI ucciaemyemoro oObeKTHBA
(puc. 41, 0), TAe MO OCH OpJUHAT PacIOJiararoTCs 3HAYCHHS Jorapudma
otHOCHTenbHOH ocBemennoctd (IgE, . ), a mo ocu a6ermce -

IPOCTPAHCTBEHHAS POTSHKEHHOCTD B INIOCKOCTH U300paXKeHHs.
Tax xak tpadux DPI [Ig(E,,, )= f(y')] dopmupyercs ma skpane

TEJIEBU3UOHHOTO MOHMTOPA B PEAJIbHOM MacluTabe BpEeMEHH; JaHHas
YCTAaHOBKA TO3BOJISIET OINEPATUBHO OMPEICNSTh IJIOCKOCTh HaMITy4dIlen
ycTaHOBKH ((DOKYCHPOBKH) OOBEKTHBA, OCYIIECTBIIATh €r0 FOCTUPOBKY JI0
JOCTIKEHUSI HaWTy4lIero KauecTBa M300paXeHUsI U OILICHUBATh Kauy€CTBO
nzoopaxenuss no wmupuHe OPJI u coOTBETCTByIOLIEMY 3HAYEHHIO
doTorpaduueckoil pazperniaronieid CriocoOHOCTH.

KommbrorepHoii 00paOOTKOM AaHHBIX TMOMY4arOT BECh KOMILIEKC
TpeOyeMbIX XapaKTEPUCTUK KadecTBa n3o0paxeHuss oObektuBa: OIID u
®IIM  (mm YKX). Onpenensttor TpeOyeMble KpUTEPUHM KauecTBa
M300pakeHHsT HCCIEeIyeMol cucTembl, Takue kak 3HadeHue KIIK Ha
3aJJaHHON KPUTUYECKOU YaCTOTE.

Hpyroui kpurepun — cpennee 3HaueHue APIIM Ha CHOKETHO BaXKHOM

I/IHTepBaJ'Ie qacCToT, OIIPCACIIEICMOC 110 q)OpMy.TIG:
Hop
=— f T (u)dy,
np 0
rae p‘np — 4acToTa, IpUuHATasd B Ka4YCCTBC HpGI[GJ'H:HOﬁ Ha CHOKCTHO Ba>)XHOM

untepsane; T(u) — KTIK.

[IpakTuka KOHTPOJSI CEpUMHBIX OOBEKTHBOB IOKa3aja, YTO METO[
TeneBu3noHHON u3odoromerpun DOPJI mo3Bomsier HAACKHO OIICHUBATH
M3MEHEHHE KauecTBa M300paXe€HHUsS! MpHU TMOSABJIECHUM KOMBI B JIIOOOM U3
pacCMOTpEeHHbIX O00BEKTUBOB. [lpum wuHcciaenoBaHUM KOMBI IIEJIb B
(oKaJIbHOM TUIOCKOCTH KOJUIMMATOpa OPHUEHTHUPYETCS B HalpaBlICHUHU,
IIEPIICHIMKYISPHOM HAIIPABIICHUIO BEKTOPA KOMBI.
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Pazgen 4. ABEPPALUN N KAHECTBO U3OBPAXEHUA

UHTephepomeTpusa — mexaHnam chopmmpoBaHua
MHTepdepeHLUNOHHON KapTUHDbI

B 1916 roxy Tsaiiman cooOmIMiI 0 METOAE UHTEPPEPOMETPHUU abepparyit
OObEKTMBOB W OIMMOOK ONTUYECKMX moBepxHocTel. CyTh cocTosiia B
CPaBHEHHMH IUIOCKOTO OINOPHOTO BOJHOBOTO (poHTa ¢ (PpoHTOM OT
UCCJIeyeMON CHUCTEMBl WJIM TIOBEPXHOCTH, (opMa KOTOPOTO TPHBENCHA K
TUIOCKOM Uil ciiydas OTCYTCTBUSI omMOOK. Takum oOpazom, mnpoOiema
UCCIICMIOBAHUS ~ ONTHYECKOW  CHCTEMBI ~ CTaBUTCA ~ Kak  3ajaya
HETIOCPEICTBEHHOTO BRISIBIICHUS M U3MEpEHHs AehopMarivii, mpeTeprieBaeMbIX
MIOBEPXHOCTHIO BOHOBOTO (ppoHTa. MIHTEpdhepomMeTprst TO3BOISET P TOYHO
COKyCHUPOBAaHHOM  HMHTEp(EepoOMeTpe  MONYyYUTh  HHTEP(PEPEHIIMOHHYIO
KapTUHY, OI00HYIO Tonorpaguyeckoil Kapre mpoQuiist OlrMOOK UCCIeayeMOon
BOJIHOBOM ITOBEPXHOCTH, I/Ie TOPU3OHTAIM (M30JIMHUN YPOBHS) IPEACTABICHBI
B BHJIC TIOJIOC C MHTEPBAJIOM, KPATHBIM JJTHE CBETOBOW BOJIHBI.

Ocoboe mpenmyiiecTBO HHTEphEepOrpaMMbl COCTOUT B TOM, YTO TIPH
OTIPENIETICHHBIX YCJIOBUSAX MOXET OBITh IMONydeHa HHTEP(EPEHIMOHHAS
KapTUHA, MON00Hast Tonorpauueckod KapTe HCCIeAyeMOl BOJIHOBOM
MIOBEPXHOCTH, TJI¢ U30JMHUU YPOBHS (TOPHU3OHTAIIN) MPEICTABICHBI B BUIC
I0JIOC C PAa3HOCTBIO X0/a, KpaTHOM JijTMHE BOJIHBI (puc. 42).

AW AW
AR
/ \
/ \
/ \

a 6
Puc. 42. Cxema meTtoga uHtepdepomeTpumn ans BapmaHTa TOYHOW
NpPOLONbHON U NOoNepeYyHoOn HAaCTPOUKMN MHTepdepomeTpa (a);
BUA NHTepdeporpammsl (6)
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Takum oOpazoM, meTon HHTEP(YEPOMETPHHM COUYETAET JOCTOUHCTBO
HAMIAIHOCTH, TTOJIOOHO TEHEBOMY METOMY, C IOCTOMHCTBOM BO3MOXKHOCTHU
KOJIMYECTBEHHBIX OIICHOK JeopMaliuii BOITHOBOTO ()POHTA, CBSI3aHHBIX C
abeppalssMH  ONTUYECKUX CHUCTEM H  OMIMOKaMH  ONTHYECKUX
MOBEPXHOCTEH W dJeMEHTOB. Tak, oOmmi Bua HHTEPPEPEHIIMOHHOM
KapTUHBI 4YacTO TIO3BOJISIET OMO3HATh  XapakTep MpeoOdagaroniei
abepparuu 1S ucciaeayeMoit cuctemsl (puc. 43).

===

Puc. 43. Bug nHtepdepeHuUMOHHbIX KapTUH NS KPYIIoro 3payka:
oTcyTcTBME abeppauunn (a); cepundeckas abeppauus (6); koma (B);
acturmatumsm (r)

6

Orpannyenne MHTEPHEPOMETPUUECKOTO METOJla B €ro HCXOTHOM
(dopMe coCTOUT B TOM, UYTO OCBEIICHHOCTb MOIMEPEK MOJIOCHl U3MEHSIETCS
M0 CUHYCOMJAJIbHOMY 3aKOHY, KOHTYpPbI MOJIOC HEOTYETIMBHI U MOITOMY
MOTPEIIHOCTh BU3yaibHOU pacmin@poBku He MeHee 0,05 mupUHbI MOTOCH.
CoBpemMeHHbIE METO/IbI CIIEHUATBLHONW PETUCTPALIMU AaI0T BO3MOXHOCTb HE
TOJILKO 3aMucaTh UHPOPMAIIIO, COAEPXKAIILYIOCS B TOM WJIM MHOW KapTUHE
OpyU ONTHYECKUX M3MEPEHHUsAX, HO U MpeoOdpa3oBaTh CTPYKTYpPY
M300paKeHUs K BUY, MMO3BOJISIIOIIEMY TOCTUYh MAKCUMAJIbHO BO3MOXKHOM
TOYHOCTH MPHU €T0 paciiuPpoBKe, B TOM YHCIIE U MPU TOMOIIHN YCTPOMCTBA
aBromaruueckoro BBoja rpaduxkoB B IIK. Hanpumep, kaxnas
uHTEep(HEepeHLINOHHAS nojoca CUHYCOUJIAIbHON CTPYKTYPBI
TpaHC(HOPMHUPYETCsI B Tapy YETKUX KOHTYpOB (puc. 44).

S

=
—_

Puc. 44. ObpaboTka nHTEepdepeHLMOHHOIO N306paxKeHns C Lenbio
NOBbILLIEHNS TOYHOCTU paclnpoBKM NHTEPeporpaMmmebl
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Hagano XX  Beka  O03HAMEHOBAJOCh  PAa3BUTHEM  METOMAOB
OECKOHTAKTHOI UHTEP(HEPOMETPHH.

ITpu MOIEPEYHOU pachOoKyCHUpOBKe uHTephepoMeTpa,
npeioKeHHOro TBalitMaHOM, BO3HMKAET CHUCTEMa Mojioc, ¢popMa Kaxaou
U3 KOTOPBIX COOTBETCTBYET MNPOQPMII0 OMIMOOK BOJHOBOrO (poHTa B
JaHHOM CEUEHHUU 3payka. Takum 00pazoM, MHTEPPEPOMETPUS COCINUHSIET
NOCTOMHCTBO  HAaNIAHOCTH  TEHEBOIO  METONAa M BO3MOXHOCTH
KOJIMYECTBEHHBIX OLIEHOK U M3MEpeHHUs AedopMaiuii BOIHOBOroO (hpoHTa,
npucyuiee Mmerony I'aprmana.

TBaliMaH mpeajIoKui HA OCHOBAHHWH CBEACHUHN O (hOopMe BOJIHOBOTO
(poHTa pacCUUTHIBATh UHTEHCUBHOCTh CBETOBOI'O MOJIs, 3aJI0KUB, TAKUM
o0Opazom, OCHOBY  KOCBEHHOI'O  METOJa  JKCIEPUMEHTAIBHOTO
UCCJIeIOBaHUs KauyecTBa ONTHYecKoi cuctembl. CxemMa umHTEpdepomeTpa
TBaiimaHa roka3zaHa Ha puc. 45.

10 [ ]

=

11
14

12— | —
13 %
Puc. 45. UuTepdepomeTp TBarimaHa ansa nccnegosaHus o6bekTuea:
1 — nasep; 2 — ocBeTUTENbLHAsA cuctemMa; 3 — CBETOPUIBTP;
4 — ToyeyHas gnadgparma; 5 — KonnMMaTopHbI OObEKTUB;
6 — cBeTogenuTens; 7 — uccrnegyemolii O6bEKTUB;
8 — aBTOKOMNMMaLUnoHHoe cdepuyeckoe 3epkarno; 9 — LEHTP KPUBU3HbI
aBTOKONNMMaUNOHHOro cdepuydeckoro 3epkana; 10 — obpasuosoe
nnockoe 3epkano; 11 — o6bekTnuB HabnogaTenbHON CUCTEMBI;

12 — HabnogaTtenbHaa gnadparma; 13 — npueMHuK n3obpaxxeHus
(Hanpumep, mas); 14 — Buag UHTEPEPEHLMOHHON KapTUHDI
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Ha Tteopernueckn BO3MOXHYIO TOYHOCTh HHTEPPEPOMETPUUYECKOTO
METO/Ia 4acTO OTPULATENIbHO BIMSET €ro YyBCTBUTEIBHOCTh. TOYHOCTH
CHIJKAETCS, HAIPUMED, €CIIM CPpeAa MEXKy KOHTPOJIMPYEMOU U 3TAIIOHHOU
cucteMamMu TypOyJIeHTHas WJIH ObICTPO HM3MEHSETCS, WM €clid
KOHTpOJIUpyeMasi CUCTEMA KOJIEOJIETCSI OTHOCUTENILHO STAJIOHHOM.

Bnusnue  TypOyleHTHOCTHM  BO3lyXa  OOBIMHO  YCTPaHSIOT,
KOHTPOJIMPYSI CUCTEMY B KaMepe C YaCTUYHBIM BAKyyMOM; BO3JIEHCTBUE
BUOpAIMii MOXXHO YMEHBIIUTH 1O JIOMYCTUMOIO YPOBHSI MPUMEHEHUEM
MPOTUBOBUOPAIIMOHHBIX YCTPOUCTB.

Takue pelieHusi CTAHOBITCS HKOHOMHUYECKH HEONpPaBAAHHBIMU MPH
KOHTpOJIE CHUCTEM OOJBIIOr0 JuamMeTpa WM ¢ OonbIINM  (OKYCHBIM
paccrosiHueM. B 3THX cllyyasx MOJE3HO HCIOIb30BATh CKOPOCTHYIO
perucrparyo UHTepGEepeHIIMOHHON KapTHHBI (HalpUMep, BHIC03aITUCh) H
NOCJIEAYIOUIYI0 TOKaApoByl0 pacmmdpoBky. IIpaktuka mnokasana, 4To
TakoOil MpHeM TMO3BOJIAET YCTPAaHUTh BPEAHOE BIUSHUE BHOpaUuu U
CYIIECTBEHHO MOBBICUTH TOYHOCTh UHTEP(PEPOMETPUH.

UHTepchepomeTp Puso

KoHTpoab miockoil moBepXHOCTH. BpICOKass 4yBCTBUTEIBHOCTH K
BUOpallMM  JIByXJIydeBOro uHTeppepomeTpa TBaliMaHa moOCIyXuia
CTHUMYJIOM K TOHCKY CXEMHBIX pPEHICHHI WHTEP(PEpOMETPOB, B KOTOPHIX
OTOT HEIOCTaTOK CHIKEH. B Hamm JHM MONy4Yusi pacnpoCTpaHCHHE
unreppepomerp Apmana Wnmommra Jlyn duzo (1819-1896 r.r.). B ero
cxeMe pabouee IJIEUO, COJEpIKAIEe HCCIECAYEMYIO IOBEPXHOCTb WU
CHCTEMY, COBMELIEHO C ONOPHBIM IIJIEYOM, COJEpXKAILUM OO0pa3LoBYIO
(«3TaIOHHYIO») JleTallb WJIM TOBEPXHOCTh, (DOPMUPYIOIIYIO OMOPHBIH
BOJIHOBOM (PpoHT. Takoe COBMEIIEHHE CTajJ0 BO3MOXKHBIM Onarojaps
NPUMEHEHUI0O B KadecTBe OOpasloBOM JETaId C TOBEPXHOCTHIO,
paboTaroIIei B MPOXOISIIEM CBETE.

Ha puc. 46 nana cxema unrepgdepomerpa ®Ou3o i KOHTPOIIS MIIOCKON
MOBEPXHOCTHU. 3/IeCh B Ka4eCTBE OOpa3lOBOW MPUMEHSETCs IlacThHa 8,
(GpoHTaNTEHAS TOBEPXHOCTH KOTOPOH BBIMTOIHEHA ¢ 00Pa3I[0BOM TOYHOCTHIO

1 . .
(Ha ypOBHE [0 2—OK) B mpaxkTuke KOHTpOJISI MOBEPXHOCTEM CPEAHEN

TOYHOCTH, TIOTPEITHOCTH 00pa3I[0BO OBEPXHOCTH B HHTEP(HEpOMETpe IO
TPAJUIIMOHHON CXeMe IMPUHSATO CUUTATh TPEHEOPEIKUMO MATBIMHU.

C 1enpl0 UCKIIOYEHHUS BIMUSHHUS Tapa3suTHOM HHTEpP(EPEHIIMOHHOMN
KApTUHBI, BO3HUKAIOLIEH MPU OTPAKEHUH IIOCKOTO (PpOHTA OT 0OpaTHOM,
Hepaboyell TMOBEPXHOCTH OOpas3oBOM TUIACTHHBI, 3Ta TIOBEPXHOCTH
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BBITIOJTHEHA C HEOOJIBIION KIMHOBUAHOCTHIO, Topsiaka 0,5—1 MM cHuXeHUs
TOJIIIMHBI OT BEPXHEro0 Kpas IUIACTHHBI K HWkHeMY. [lpu 3Tom
BO3HHUKAIONIAsl Tapa3uTHas WHTEP(EPCHIIMOHHAs KapTHHA OT OOpaTHOMN
MOBEPXHOCTH MMEET MOJIOCKI Bhicokor wacToThl (mopsimka 1000 monoc Ha
BCIO TTIOBEPXHOCTH), KOTOPBIC MPAKTUYCCKU HE Pa3peIIaroTCs MPUEMHUKOM
N300paKEeHUS M HE MEIIAIOT BOCIIPUSTHIO OCHOBHOM HHTEP(EepOrpaMMBbl.

9

15

14

16

Puc. 46. Cxema uHtepcepometpa Pn3o npu KOHTPOsIie NIIOCKOU
ONTUYECKOWN NOBEPXHOCTU: 1 — nasep; 2 — oTpuyaTesibHbI KOMMNOHEHT
OCBETUTENbHOWN CUCTEMbI; 3 — HAKNMOHHOE 3epKano; 4 — 06beKkTuB
OCBETUTENBHOW CUCTEMBI; 5 — ToYeYyHas anadparma;

6 — KONnMMaToOpHbIN OOBLEKTUB; 7 — cBETOAENUTENDb; 8 — NNacTuHa
c 06pa3LoBOM NIIOCKON (PPOHTaNbHOW NOBEPXHOCTLIO; 9 — uccnegyemas
nnockas noBepxHocTb; 10 — 06bekTuB HabngaTerlbHON CUCTEMBI;
11 — HabnogaTenbHasa gnadparma; 12 — o6beKkTUB pernctpaumnm
nHTEpeporpammbl (NMMH3a bepTpaHa); 13 — peructpupyrowasa kamepa;
14 — 3neKTPOHHbIN BrIOK TENEBM3MOHHOIO aHanu3artopa
NHTepgeporpamm; 15 — TeneBnsnoHHbIN MOHUTOP; 16 — NynesT
ynpasrieHuns
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Kontpoas cpepuueckoii moBepxuoctu. Murepdepomerp (puc. 47)
IIOCTPOCH TI0 CXEME aBTOKOJUIMMAIIMOHHOTO MHKPOCKOIA, B KOTOPOW
MEXJy HCCIICIYyEeMOW MOBEPXHOCTHIO W MHUKPOOOBCKTHBOM YCTAaHOBJICH
MEHHCK.

4 5 6 i 8 9

10

11
15

14

|
!
|
|

16

Puc. 47. Cxema uHtepdepomeTtpa Pr3o npu KOHTposie chepndeckomn
ONTUYECKOW NOBEPXHOCTU: 1 — nasep; 2 — oTpuyaTesibHbI KOMMNOHEHT
OCBETUTENBbHOWN CUCTEMBI; 3 — HAKNMOHHOE 3epKano; 4 — 06beKkTuB
OCBETUTENBHOWN CUCTEMBI; 5 — TodeYyHas avadparma;

6 — KONnMMaTOPHbIN OOBLEKTUB; 7 — CBETOAENUTEND;

8 — 0bbekTnB nHTEPdepomeTpa ¢ 0b6pasLoBon PpPOHTaNbLHOMN
NOBEPXHOCTLIO; 9 — nccnegyemas getanb; 10 — 06bekTmB
OCBETUTENbLHOM cUCTeMbI; 11 — HabnogaTenbHasa gnadgparva;

12 — 06beKTUB pernctpaunm nHtepgeporpammsl (MH3a beptpana);
13 — pernctpupytowias kamepa; 14 — anekTpoHHbIN 6rok
TerneBn3NOHHOIo aHanunsatopa nHtepgeporpamm (TAW);

15 — TeneBM3NOHHbLIN MOHUTOP; 16 — NyneT ynpasneHus TAU

@poHTanbHas TOBEPXHOCTh MEHHCKAa WIPaeT poiib 00pasloBOi
MOBEPXHOCTH, OTpaXkasi BOJIHOBOU (PPOHT cpaBHEHUS, UHTEPPEPUPYIOLINI
C BOJIHOBBIM (POHTOM, OTPAKEHHBIM OT HCCJIEIYeMOM ONTHYECKON
noBepxHocTH (puc. 48).
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Puc. 48. Obwumin Bua nutepdepometpa dPurso B arperate
C aHanunsatopoM uHTepgeporpamm TAW-1 npu KOHTpone nnH3bl (a);
KOHTPOSIb NIMH3bLI Ha NHTepdepomeTpe Puso (6)

Mertoauka mnpoBeaeHuss u3MepeHmi. Paccmorpum  mpumep
71a00paTOpPHON METOAUKH MPOBEACHUS U3MEPEHUH.

3amava: moIy4duTh HHTEpPEpOrpaMMbl moouepeaHo ot 3-x juH3. s
3TOr0 IpPHU BBIKJIKOYEHHOW JIMH3€ beprpaHa WIlyT aBTOKOJUIMMAllMOHHBIC

OnuKH, HacTpanBast uHTepepomerp MOJIBM>KKaMU CTOJIMKA
UHTEpPEPOMETPa BIOIb U MOMEPEK ONTUYECKON OCH.
ITocne HPOJIOJILHOIO U MOTEPEYHOTO COBMEILICHUS

ABTOKOJUTMMAIIMOHHBIX OJIMKOB BKJIIOYAIOT JUH3Y bepTpana m HaOmromaror
UHTEPPEPEHLIUOHHYIO KapTUHY.

Hucinio 1monoc MW HUX OpPUECHTAMIO M3MEHSAIOT IMONEPEYHBIMU
MO/IBMYKKAMU CTOJIMKA MO JIBYM MOMEPEYHBIM OCSIM.

[lo Bumy wHTEpPPEPEHIIMOHHON KapPTUHBI OMNPEACISIOT BEIMYHUHY
OMMUOKN HCCIEIYEeMOM ONTUYECKOM TIOBEPXHOCTH, KaK OTHOIIECHUE
MaKCHUMaJIbHOM CTPEJIKU Mporuda mHTEpPEPeHIITMOHHON TOJIOCHI K IIary
(mepuony) nosocsl (puc. 49).

AN =1L
h

Ha puc.50 mnokazansl cxema Mjis KOHTPoJisl OOBEKTHBA Ha

uHteppepomerpe Pu3o, 00Ul BII YCTAHOBKH U ee diieMeHTOB (puc. 51—
53).
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Puc. 49. MeTtoauka onpegeneHns MakCcMmanbHON ownOKM BONTHOBOIO
dopOHTa Mo uHTEpdeporpamme, UCxoasa U3 OLEHKN COOTHOLLEHUS
CTpenku npornba nonockl ¢ ee warom

4 5 6 789 18 19

| U S H
g /10
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gt 15
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Puc. 50. Cxema nHtepcdepomeTtpa ®u13o npm KoOHTpone obbekTnea:
1 — nasep; 2—4 — 3neMeHTbl OCBETUTENBHOM CUCTEMbI Na3epa;
5 — Touye4vHas gnadparma; 6 — KONnIMMaTopHbIN OO BLEKTUB;
7 — cBeTogenuTenb; 8 — 00bekTnB MHTepdepomeTpa Puso;

9 — obpasuoBas dpoHTanbHasa NoBepPXHOCTb; 10 — 06beKTMB
HabniogaTtenbHon cuctemsl; 11 — HabnogarteneHasa guadparma;
12 — 06bEeKTMB perncTpupyowen Bugeokamepbl;

13 — Bugeokamepa; 14 — 6rniok o6paboTkm BMAEOCUrHanNa,

15 — BnaeoMoHuTop; 16 — nynbT ynpasneHus; 17 — paboyas Touka
NHTepdepomMeTpa (TOYEUHbIN TECT-001EKT); 18 — nccnegyembiin
00bekTuB; 19 — aBTOKONNMMaLUMOHHOE NII0CKOEe 3epKaro
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Puc. 51. O6wmin Bng nntepgepometpa ®Pr3o npm KOHTpone obbekTmea

a
Puc. 52. KoHTponb o6bekTnBa «l'ennoc-44» Ha nHtepdpepomeTpe
®u3o (a); uHTepdeporpamma obbvekTnBa «I'enmoc-44»

Puc. 53. O6bektu «MHayctap-50» Ha nHtepdepometpe duso (a);
nHTepceporpamma obbvektusa «MHaycTap-50» (0)
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Huskast 4yBCTBUTENBHOCTh K BHOpaIusM TPUHECTA IIHPOKYIO
MOMyJIPHOCTh, HHTEpPepoMerpam mo cxeme DPu30 mnpu  KOHTPOJE
ONTUYECKUX U3JICIUN CPETHEN TOUHOCTH.

Ha puc. 54 mokaszaHbl pa3HOBUAHOCTH KOHCTPYKTUBHBIX PEIICHHIA
unteppepomerpa Ou3o 111 pa3nMIHBIX 1es1eil. BoImyckaeMble KOMIUICKCHI
OCHAILICHbl ~ KOMIBKOTEPAMH,  BHACOBBIXOAOM U  JOPOTOCTOSIIIUM
nporpaMMHBIM oOecriedeHueM. OIHAKO WX TOYHOCTHBIE BO3MOXKHOCTHU
OTpaHWYEHbl HEOOXOAUMOCTBIO TIPUMEHEHHWS B WX KOHCTPYKIIUU
00pa3IoBBIX JETaleil, TOYHOCTh KOTOPHIX HEW30EKHO OrpaHWYEHA U

HaXOJUTCs HA YPOBHE 20

R

[

e

R

-3

Puc. 54. PasHOBNOHOCTN KOHCTPYKTMBHbLIX peLLEeHU nHTepdepomeTpa
®uso (dPupma Moller-Wedel n JIOMO)
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Pasgen 5. BOMNPOCbI NO TEOPETUYECKOMY MATEPUATY

10.

11.

12.

13.

JlaiiTe pa3BEpHYTbIM OTBET, HA KAKWE HAPOAHO-XO3AWCTBEHHBIE 1EIIN
HANpaBJICHO TMOBBIIICHUE YPOBHA M3MEPEHHUM, HUX TOYHOCTH,
HAJICKHOCTH U TIPOU3BOIUTEITLHOCTH?

Jlaiite pa3BepHYTHI OTBET, KAKUMH CIYyKOaMH KOHTPOJHUPYIOTCS U
o0ecreunBaroTCsl EAMHCTBO U3MEPEHUM U UX TpeOyeMoe KauyeCTBO?

JlaliTe pa3BEpHYTHIM OTBET, KAKUMH CBOMCTBAMM XapaKTEPHU3YETCS
COBPEMEHHOE ONTUYECKOE MPUOOPOCTpOEHUE?

JlaliTe pa3BEPHYTHIM aHaaW3 IMOHATHA OITHKMA HOBOTO KJjacca.
[IpuBeaute mnpumepsl, Kakue MNPUOOPbl U CHUCTEMBI MOTYT OBITh
OTHECEHBI K ONTHKE HOBOT'O Kjacca?

JlalTe onpeneneHue MOHITHIO KU3MEPEHUE.
JlanTe ornpenenacHue MOHATUIO KMETPOJIOTHSI».
JlanTe ornpeneneHne MOHITUIO KEIUHCTBO U3MEPECHUI.

ChopmynupyiiTe, B 4YEM COCTOMT METPOJOrMYecKkas CyTb
U3MepeHus?

JlaiiTe pa3BEpHYTHIN CPABHUTENBHBIN aHATIW3 MPU3HAKOB U PA3INYUN
MOHATUN «OIICHUBAHUE» M KU3MEPCHHUEN»?

JlaiiTe pa3BepHYTHIM OTBET, B YeM «CHEIU(HUKA ONTHICCKUX METOIOB
U3MEpPEHUIN»?

[lepeunciure onTudeckue METOAbl u3MepeHuil. Jlalte mompoOHOE
omnucaHue HyineBoro Mmerona. [lpuBeauTe mpumep HUCHOIB30BAHUS
METO/IA.

[lepeunciure onTuyeckue METOAbI u3MepeHuil. Jlalte mompoOHOE
ONMCAaHME METO/la HEMOCPEACTBEHHOW OleHKU. [IpuBeaure nmpumep
VICTIOJIb30BaHUs METO/A.

[lepeunciure onTudeckue METOAbl u3MepeHuil. Jlalte mompoOHOE
ONMCAaHME  COBOKYNHBIX  u3MepeHud. llpuBegure  mpumep
WCIIOJIb30BaHUs METO/A.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

[lepeuncnure ontuuyeckue MeToAbl uM3MepeHuil. Jlaiite moapoOHOE
onucaHue NpsMoro uzMepenus. llpuBeaure npumep UCHOIb30BaAHUS
METO/1a.

[lepeuncnure ontuueckue MeToAbl uM3MepeHuil. Jlaiite moapoOHOE
OMMCaHWE  KOCBEHHOro  m3MmepeHus.  IlpuBeaure  mpumep
WCIIOJIb30BaHUs METO/A.

N3mepenus: mpoBOASTCS aOCOMIOTHBIM METOAOM HU3MEPEHHUSI TPex
MPOOHBIX CTEKOJ. BBMHUCINTH, KaKOBBI aOCONIOTHBIC OIIUOKU
KQKJIOU U3 TPEX MOBEPXHOCTEU Xy, X9, X3, KOTAA UX OTHOCHUTEJIbHBIC

omnOku B uyucie N uHTEpPEpEeHIMOHHBIX KOJEL[ COCTAaBISIOT
CJIEIYIOIINE BETNIUHBI?

a) Ny =25, N, =2, N; =18,;

6) N, =15, N, =12, N; =13;

B) N,=05, N,=0,2, N; =0,3.

[lepeuncnure ontuueckue MeToAbl uM3MepeHuil. Jlaiite moapoOHOE
onucaHue MeTona coBmnajaeHuil. [IpuBennure npuMep MCHONb30BAHUSA
METO/1a.

N3mepenus mpoBOASATCS METOIOM COBIAACHUNM. BraucianTh, kakoBa
BeJIMYMHA KOA(P(UIIMEHTA TOBBIIICHUS] TOYHOCTH TPU HOHHAIBHOM
W3MEPEHUH, €CIIA YUCIIO JCJIICHUN HOHMUYCA U YHCJIO JECICHUN IIKAJIbI
COCTABIISIIOT CIICAYIOIINE BETMUNHBI?

a) N, =19, N, =10;

6) Ny, =15, N, =8;

B) N, =9, N, =6.

JlaiTe  ONpenesieHHEe  NOHATHI0  «CPEACTBO  WU3MEPEHUIY.
[Iepeuncaure cpencrsa U3MEPEHUH, KOTOPbIE 3HAETE.

JlaliTe oOmnpenesieHue IMOHATUIO <«OTanoH». l[IpuBemure npumepsl
ATAJOHOB (PM3UYECKUX EIUHHII.

Jlaiite onpeneneHne MOHATHIO «00pa3lOBbIe CPEJICTBA U3MEPECHUII.

Jlaiite onpeneaeHue MOHATHIO «paboyre CpecTBa U3MEPEHUN».
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23.

24,
25.
26.

217.
28.

29.

30.
31.

32.

33.

34.

35.

JlaTe OIpEenesieHHEe NOHATHIO <IIOBEPEHHBIA HW3MEPUTEIBHBIN
npudop».

JlanTe ornpeneneHue MOHATUIO KTOYHOCTh PE3YIbTara U3MEPEHU.
JlanTe onpenencHue MOHATUIO ITOTPEIIHOCTD U3MEPEHUS.

JlaiTe ompeneneHue MOHATHUAM «IOTOTHUTEIBHONY, «a0COMIOTHOM»
Y €OTHOCHUTEJILHOM» NOTPEIIHOCTEN.

[Tepeuncnure ciydailHble HOTPEUTHOCTH.

Ha3zoBuTe HCTOYHUKM TMOTPENIHOCTEH, CBA3aHHBIE C OOBEKTOM.
IIpuBeauTe npumepsl.

Ha3oBuTe WCTOYHUKHA TOTPEUTHOCTEH, CBSI3aHHBIE C MPHUOOPOM.
IIpuBeaure npumepsl.

HazoBute ommbku 0T HeCTaAOUIBLHOCTH YCIIOBUN U3MEPEHMUS.

[TepeuncanTe OCHOBHBIC JTallbl ONTHYECKOTO HM3MEPCHHsSI, IaNTe
0000IICHHYIO CTPYKTYPHYIO CXeMYy M YKOKHTE MECTO U POJib B HEl
ONITHYECKOTO M300PaKEHUSI.

VYkaxxutre sTambl 0OOOIIEHHOM CXEMbl OINTHYECKOTO H3MEpEHus,
peanu3zyemMble B CXeM€ BU3UPHOTO U3MEPUTEITHHOTO MUKPOCKOTIA.

Boruncnure pasmep oObekra mnpu  paboTe C  U3MEPUTENIbHBIM
MUKPOCKOIIOM, COIJIaCHO MPUBEIEHHBIM ITapaMeTpam:

a) l, =45 mm, |, =5,6 mm, V =10%;
0) I, =31 mm, |, =65 MM, V =15%;
B) |, =2,7 mm, |, =8,2 mm, V =20".

N3o0pa3ute 000OIIEHHYI0 CXeMYy KOMIUIEKCAa METO0B ONTHYECKUX
W3MEpPEHUN U UCCIEeNOBaHu. [aiiTe pa3BEpHYThIA OTBET HA BOMPOC,
YTO SBJISIETCSI OOBEKTOM MCCJICIOBAHUS U U3MEPEHUSI B 30HE 3pauka |.

N3o0pa3ute 000OIIEHHYIO CXeMYy KOMIUIEKCAa METO0B ONTHYECKUX
W3MEPEHNN U UCClIe0BaHnl. [laiiTe pa3BepHyTBIM OTBET HA BOIPOC,
ONTUYECKOE  U3MEPUTENIbHOE  H300pak€HHME  Kakoro  poja
dbopmupyeTcst B 30HE 3pavKa.
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36.

37.

38.

39.

40.

4].

42.

N3o0pa3ure 00O0OIIEHHYI0 CXeMYy KOMIUIEKCA METOI0B ONTHYECKUX
W3MEPEHNN U UCCIIeN0BaHnl. JlaliTe pa3BepHYTBIM OTBET HA BOIPOC,
ONTUYECKOE  U3MEPUTENIbHOE  H300paK€HHME  Kakoro  poja
dbopmMupyeTcsi B 30HE M300paKEHUS TECT-00bEKTa, CPOPMUPOBAHHOM
HCCIIEYEMOM U U3MEPSEMON ONTUYECKONU CUCTEMOM.

N3o0pa3ure 000OIIEHHYI0 CXeMYy KOMIUIEKCAa METO0B ONTHYECKUX
W3MEPEHNN U UCCIIe0BaHnl. J[laliTe pa3BepHyTBIM OTBET HA BOIPOC,
YTO SABISIETCS OOBEKTOM MHCCIEAOBAHUS U HU3MEPEHUS B 30HE
u300paxeHus: TecT-o0bekTa, CHOPMUPOBAHHOM  HCCIEAYeMOU
ONTHUYECKON CUCTEMOM.

JlalTe pa3BepHYTHI CPABHUTEIIBHBIA aHAIU3 IIPSAMOIO U KOCBEHHOIO
METOJIOB JUIsl OTPEJICNICHUsI XapaKTEPUCTUK KaueCcTBa M300paKeHUs,
MMOCTPOEHHOIO ONTUYECKON CUCTEMOU, U OMUIIUTE 3TH METO/IBI.

YKaKUTE€ W OIHIIATE IPEUMYLIECTBA W HEIOCTATKM KOCBEHHBIX
METOJIOB OLICHKHU KaueCcTBa U300paKEHMUsI, TOCTPOEHHBIX ONTHYECKON
cucremoit. [Ipusenure npumep.

YKaKUTE€ ¥ ONUIINATE MPEUMYLIECTBA M HENOCTATKU IPAMBIX
METOJIOB OLICHKHU KaueCcTBa U300paKEHMUsI, TOCTPOEHHBIX ONTHYECKON
cucremoit. [Ipusenure npumep.

Jlaiite pa3BepHYTHI OTBET, KAKOTO THIIA TEPBUYHBIN M HamOojee
YHUBEPCAIbHBIA TECT-O0BEKT MCHOJIB3YETCSl MPU HCCIEIOBAaHUU
KadeCcTBa M300paKEHUsSI ONTHUYECKHX CHUCTEeM. B Buae Kakoi
muadparMbl  OH  MaTE€pUAIM3yeTCsl W KAk Ha3bIBaeTCsA  €ro
n3o0pakeHue, eciau (PyHKIMs, OMHMCHIBAIOIIAS PpACIPEACIICHHE
OCBEIIEHHOCTH B 3TOM U300paxeHnu, HazbiBaeTcs OPT.

JlaliTe pa3BEepHYTHIM OTBET, KAKOrO0 THIIA NEPBUYHBIM M YaCTO
MPUMEHSEMBIA TECT-OOBEKT HCIIOJIB3YeTCs] TIPU  UCCIIEIOBAHUM
Ka4eCcTBa M300paKEHUsI ONTHYECKUX CHUCTEeM. B Buae Kakoi
muadparMbl  OH MaTE€pUAIM3yeTCsl W KaKk Ha3bIBaeTCsA  €ro
n300pakeHue, eciau (PyHKIMs, OMHUCHIBAIOIIAS PpaCIPEACIICHHE
OCBEIIIEHHOCTH B 3TOM M300paxeHnu, HazbiBaeTcss OPJI.
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43.

44,

45.

46.

47.

48.

JlaliTe pa3BEpHYTHIA OTBET, KAaKOrO0 THUIIA IIEPBUYHBIA M YaCTO
NPUMEHSIEMBI  T€CT-O0BEKT HCHOJB3YyeTCsl MpPU  HCCICIOBAaHUU
PE3KOCTH HM300paKEeHUsI ONTHYECKUX CHUCTeM. B  Bumge kakoi
auadparMbl  OH MaTepuaiu3yeTcs M KaK Ha3bIBAaeTCs  €ro
n3o0pakeHue, eciau (PyHKIMs, OMMCHIBAIOIIAS PACIPEACIICHHE
OCBEIICHHOCTH B 3TOM H300pa’kK€HWHU, HA3BIBACTCS «IIOTPAHUYHOU
KPUBOM».

JlaliTe pa3BEepHYTHIM OTBET, KAKOrO0 THIIA NEPBUYHBIM M YaCTO
NPUMEHSIEMBI  T€CT-O0BEKT HCHOJB3YyeTCSl MpPU  HCCICIOBAaHUU
pasperniaroiieidl CrocoOHOCTH ONTHUYECKUX CHUCTeM. B Buiae Kakoii
auadparMbl  OH MaTepuaiu3yeTcs M KaK Ha3bIBAaeTCs  €ro
n300pakeHue, eciau (PyHKIMs, OMHUCHIBAIOIIAS PACIPEACIICHHE
KOHTpacTa B 3TOM U300paxenud, HazbiBaeTcss UKX.

ChopmynupyiiTe Ha3BaHHUE U JalTE pa3BEPHYTOE OMUCAHUE BIICPBHIC
MPEMIOKEHHOTO METOMa HCCIEN0BaHus JaedopMaluii BOJTHOBOTO
¢poHTa, CBS3aHHBIX C abOeppalsIMU ONTHYECKUX CHUCTEM U
omurOKaM¥u ONITUYECKUX DJIEMEHTOB.

VYKaxuTe, OCHOBHAsI U KaKUX METOJOB COCTOUT B OOHapYyX EHHUU
OOKOBBIX CMEIIEHUN C(OKYCHpPOBAaHHBIX JIyde 3a CYeT WuX
3aJIep>KUBAHUS WU MOAU(UKAIIMU, KOTOPOE OCYIIECTBISIETCS ITyTEM
MOMEILEHHUS CTIEHUATIBHBIX 3KPAHOB B MJIOCKOCTh CXOXKJICHHUS ITYYKOB
JIy4er OT KOHTPOJIUPYEMOU ONTUYECKOW MOBEPXHOCTU MITN CUCTEMBI.

JlaiiTe pa3BEepHYTbIA OTBET, ISl TIOJAYYEHHUS KAKOW KapTUHBI
nedopmarii - MCCIEAyeMOro BOJHOBOTO (pOHTAa B IUIOCKOCTH
CXOXJICHHSI TapakCUajJbHOIO ITydyKa Jydyeld YCTaHaBJIMBAECTCS
IIEPIICHAMKYISPHO ONTHUYECKOM OCH HENpPO3pAYHbIA DJKpaH C
MPSMOJIMHEMHBIM KPaeM, KOTOPBIM HAOJOBUHY MEPEKPHIBAET IISITHO
paccesHus.

JlaiiTe pa3BEpHYTHIM OTBET, KAK W3MEHSETCS OCBEUICHHOCTh Ha
TEHEBOM KapTUHE COOTBETCTBYIOIIEW 30HBI TMOBEPXHOCTH IPH
IIOMEIIECHUU «HOKa DyKO» B Pa3IMUHBIC TOYKH BHOJIb ONTHUYECKOU
OCH, €CITU KOHTPOJIHPYEMOE 3€pKajio He SABISAETCA C(HEepUUECKUM, U
KaKJIbIA €T0 Y4aCTOK MMEET CBOU OTJIMYHBINA PalyC KPUBU3HBI.
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49.

50.

ol.

52,

53.

54,

55.

56.

S7.

58.

ChopmynupyiiTe o00MacTd TPUMEHEHUS] TEHEBOTO METOona TMpu
WCCJICIOBAaHUHM OINTHYCCKUX CHUCTEM, ONTHYCCKUX MaTCPHAJIOB |
ONTAYECKUX SIBIICHUMU.

Jlaiite  pa3BEpHYTHIM CPAaBHUTEIBHBIM AHAIU3 JIOCTOMHCTB U
HEJIOCTAaTKOB TEHEBOIO METOZAA IO CPABHEHMIO C METOAOM | apTmaHa
IIPHU KOHTPOJIE ONTUYECKUX CUCTEM M TOBEPXHOCTEU.

JlaliTe pa3BepHYTHIM aHAIU3 OCHOBHOI'O IPUHIIMIIA METOAA KOHTPOJIS
ONTUYECKON CUCTEMBI C MPUMEHEHHEM HKpaHa BOJIM3H BBIXOJHOTO
3padka, Korma BOJHOBOW  ()POHT  OLICHMBAETCS B psJe
MpeBAPUTENBHO BHIOPAHHBIX TOUEK. Ube UMSI HOCUT JaHHBIA METO/I.
VYKaxuTe, BO3SMOXKEH JHM KOHTPOJIb 3TUM METOAOM HeC(EepHUECKOro
BOJIHOBOTO (PpOHTA.

VYKkakuTe, b€ MMS HOCHUT METOJ KOHTPOJS BOJHOBOTO (HPOHTA,
MIOCTPOCHHOTO ONTHUYECKOM CHCTEMOM, KOTAAa B BBIXOJHOM 3pAYOK
UCCIIElyeMOM ONTUYECKOM CHUCTEMbl YyCTaHaBIMBaeTCs auadparma
(Henpo3payHasi 3aCJIOHKA C CEPUCH OTBEPCTHHN).

JlaliTe pa3BepHYTHI aHAIM3 W OOBSICHUTE, Y€MY COOTBETCTBYET
pacnojoxkeHue MmsaTeH Ha nuadparme [apTmana, eciu BOJHOBOM
(GpoHT He umeeT aedopMaluil.

Jlaiite pa3BepHYTHIM aHaIM3 METONa UHTEPPEPOMETPUU C TOUKHU
3peHus onepaluii ¢ BOTHOBBIMU (DPOHTAMH.

B ueMm coctouT ocHOBHas 3a/1a4a MeToJa UHTEp(HEPOMETPHH.

Onumure, Kak MHTEPHPETUPOBATH UHTEPHEPEHIMOHHYIO KAPTHUHY
npu TOYHO c(hOKyCHUPOBAaHHOM uHTepdepomerpe pu
UHTEPPEPOMETPUIYECKOM METOJE.

OnumuTe, KaKk Ipy MonepeuHoi pacpokycupoBke HHTEpPEpoMeTpa,
MpemIoKeHHoro TBaliMaHOM, BO3HHUKAeT CHUCTeMa Toyoc, ¢opMma
KOKJION M3 KOTOPHIX COOTBETCTBYET MPOGUIIO0 OIMIMOOK BOJITHOBOTO
(¢poHTa B JAHHOM CEUCHHUU 3padKa.

VYkaxxute JOCTOMHCTBA METoAa ['apTMaHa 1Mo CpaBHEHUIO C TEHEBBIM
METOAOM «HOXKa DyKO».
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59.

60.

61.

62.

63.

64.

65.

66.

67.

Kakue (akTopbl OTpULIATENBHO CKa3bIBAIOTCS HAa TEOPETHUYECKU
BO3MOXKHYIO TOYHOCTb UHTEPHEPOMETPUUECKOI0 METO/IA:

a) MOIIIHOCTh MCTOYHHKA U3JTYICHUS,

0) criekTpasbHbBII cocTaB pab0oYero OCBEIICHUS;

B) YYBCTBHUTEIIBHOCTh K BUOPAIIHSIM;

I) YYBCTBUTEIBHOCTH K (DIFOKTYaIMsIM BO3YIITHOTO TPAKTA.

VYkaxuTe crnocod YCTpaHEHHUs MOrPelIHOCTeN HHTephepoOMeTpHH,
BO3ZHUKAIOIIMX B pe3yJbTare BIUSHUS (DIIOKTyalldid BO3IYIIHOIO
TpakTa.

Onummre cnocoObl yCTpaHEHHUs MOTPEIIHOCTEN UHTEPHEPOMETPUH,
BO3HUKAIOIIKNX B PE3YJIbTATE BIMSHUS BUOPALIHIA.

VKaXUTE YCIOBUS UHTEPPEPOMETPUH, B  KOTOPBIX  MOXKHO
3¢ deKTUBHO UCIIOJIB30BAaTh CKOPOCTHYIO pEerucTpanuio
UHTEp(HEPCHIIMOHHONW  KapTWHBI  (HampuMep, BHAC03alHCh) U

HOCJIEAYIOUIYIO [TOKaIPOBYIO PacIIU(PpPOBKY.

IIpy KOHTpONE ONTHUYECKOW CHUCTEMBI HCIIOJB3YETCS  METOJ
I'aptmana. Paccunraite 3Ha4Y€HHE X MO CICIYIOIIUM JAHHbBIM:

a) d =193 mm; a=8 mMm; b =6 mm;

0) d =193 mm; a=20 mm; b =10 mm;

B) d =193 mM; a =26 mMMm; b =6 mm.

Onumure  posib  ONTUYECKOrO  M300pakeHHs B Ipolecce
W3MEPUTENbHBIX HABOJOK MPH IMOMOIIY ONTUYECKUX W3MEPUTEIBHbBIX
npuoOpOB.

OnuiyTe MPOLECC H3MEPUTEIbHOro HaBelAcHHS (HABOAKH) Kak
KOMILJIEKC OMepaluii ¢ ONTHYECKUMU H300pakeHusmu. [IpuBenure
pUMeEp U3 00JIACTH TeOC3UUCCKUX U3MEPCHUIL.

VYKaxuTe TpPUEeMHUK H300pa)KEHUs, Ha YyBCTBUTEIHHOM ILIOMIAJIKE
KOTOPOT0 OCYIIECTBIISIETCSI MPOLIECC COBMENICHHS JJIEMEHTOB JIBYX
ONTHYECKUX HW3MEPUTEIBHBIX HM300pKEHUH TPU  ONTHYECKUX
W3MEPUTEIBHBIX HABOJIKAX.

YKaxuTe pasHULLy MEXAY MONEPEYHON U MPOAOJIBHON ONTUYECKUMU
M3MEPUTEIBbHBIMA HABOJKAMU.
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68.

69.

70.

71.

12,

73.

74.

75.

Jlalite  pa3BepHyTO€ oOmMcaHue sBJICHUS  (yHIAMEHTAIbHOM
HEPE3KOCTH  ONTHYECKOT0  H300paK€HUsI B ONTHYECKHUX
W3MEPUTENIbHBIN puOopax:

— npuyuHbl  (YHJAMEHTAJIbHOW  HEPE3KOCTH  ONTHYECKOIO
M300paXeHUs B ONITUYECKUX U3MEPUTETbHBIX MPpUOOpax;

— BIIMSIHUE byHIaMeHTaIbHON HEPE3KOCTH ONTHUYECKOTO
M300paXKEHUsI B ONTHYECKUX HW3MEPUTENbHBIX MpuOOpax Ha
MOTPEIIHOCTA HABOAOK IMPHU OMNPEACICHUN MPOCTPAHCTBEHHON
KOOPJMHATHI U300paKEeHMsI, CBI3aHHOTO C U3MEPSIEMBIM OObEKTOM.

Jlaiite pa3BepHYThII OTBET, KaK MOrPEIIHOCTh OT (PyHAaAMEHTAIbHOMN
HEPE3KOCTU CBsA3aHA C TIPAJAUMEHTOM II€peIaza MHTEHCUBHOCTH M
OpYyruMu CTPYKTYPHBIMH OCOOCHHOCTSAMU OIITUYECKOTO
MU3MEPUTEBHOTO N300pakeHu .

JlaiiTe pa3BepHyTOE OINKCAHUE, MyTEM KAKUX MOABMKEK B MpUOOpE B
IpoLecce H3MEpPEHHsI MEepeKpecTue Mpudopa COBMEIIAETCA C
n300paxkeHneM o00bekTa (WM TeCT-00BEKTa) TPH  MPOIOIBHBIX
U3MEPUTEIIbHBIX HABOKAX.

JlaliTe pa3BepHyTOE€ OOBSICHEHHE HEOOXOIUMOCTU TMPUCYTCTBUSA
nepekpectusi (CETKH) MpH MPOJOJBHBIX HABOAKAaX B (POKAITBHOM
TUTOCKOCTH OKYJISIpa B U3MEPUTEILHBIX MIPUOOpax.

JlaliTe pa3BepHyTO€ OINUCaHME, Kak (U3WYecKkas BEIHMUYUHA
BBIPA)KAETCSI C WCIOJB30BAaHHEM IIKAJIbI COOTHOIICHHU, KOTOpas
UMEET PsIJl OTMETOK (JICTICHUI), a TAK)KE HYJIEBYIO OTMETKY.

VKaxuTe, K HM3MEPEHUSIM W  Kakoro poma  (CBETOBBIM,
reOMETPUYCCKUM,  TEMICParypHbIM)  CBOAUTCS  OOJBIIMHCTBO
ONTUYECKUX U3MepeHun. IIpuBennure npumepsl.

Vkaxkure, rae (Ha Kakod IMOBEPXHOCTH) TMPU  ONTHYECKHX
U3MEPUTENbHBIX HABOJIKAX H300pakeHUE O0O0beKTa (PU3UUYECKU
coBMeIaercs ¢ 3aeMeHTamu Mapku (mkaisl). [IpomutocTpupyiite
Ha MPUMEPE PA3INYHBIX U3MEPHUTEIBHBIX TPHOOPOB.

JlaliTe pa3BepHYTHIM aHAJIN3 IMPOLECCA U3MEPUTEIILHOIO HABEIACHHUS
(HaBOIKM) KaK  KOMILIEKCAa  Olepaluid C  ONTHYCCKUMHU
n3o0pakenusimu. [IpuBenure mpumep U3 00JACTH TEOIE3UUECKUX
W3MEPECHUM.
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77.

78.

79.

80.

81.

82.

83.

VYKaxuTe TpPUEeMHUK H300pa)KEHUs, Ha YyBCTBUTEIHHOM ILIOMIAJIKE
KOTOPOT0 OCYIIECTBIISIETCSI MPOLIECC COBMENICHHS JJIEMEHTOB JIBYX
ONTHYECKUX HW3MEPUTEIBHBIX HM300pKEHUH TIPU  ONTHUYECKUX
W3MEPUTEIBHBIX HABOJIKAX.

JlaTe pa3BEpPHYTBHIM AaHAIU3 Pa3HULBI MEXIAY IIONEPEYHOM U
MPOJOJIBHOM ONTUYECKUMH U3MEPUTEIBHBIMA HABOJKAMH.

JlaiTe  pa3BEpHYTbIM  OTBET, KakK CTPYKTypa ONTHYECKOIO
N300paXEHUs ONpEEsieT KaYeCTBO ONTHUYECKOr0 MU3MEPEHUS U €ro
BAKHEUIIINE METPOJIOTNYECKUE XapaKTEPUCTUKHU -
YyBCTBUTEIBHOCTh U TOYHOCT.

JlaiiTe pa3BepHyThIN aHANIN3, OT KaKUX (DAKTOPOB 3aBUCUT CTPYKTYpa
ONTUYECKOTO M300paXKEHUsI, HA KOTOPOE BBIMOJIHSIOTCS ONTUYECKUE
V3MEPUTEIIbHBIC HABOJKH.

JlaliTe pa3BepHyTO€ OOBSCHEHHE, B KAKHUX YCIOBUSIX MPOUCXOMUT
dbopmupoBanue ONTHUYECKOTO U300pKEHUSI  MapKH Ha
YyBCTBUTEIBHOH TIJIONIAKE MPUEMHHUKA N300paKEHUS B ONTHYECKOM
WU3MEPUTEIILHOM IPUOOPE U B YEM MPUUNHA €T0 BHICOKOW PE3KOCTH.

Vkaxxkute, Kakue  IMapaMeTpbl  ONTHUYECKOTO  M300paKEeHUS
ONPEACIIAIOT KaueCTBO ONTHYECKOIO M3MEPEHHS] U €r0 Ba)KHEWIIIHE
METPOJIOTHYECKHE  XAPAKTEPUCTUKU —  UYBCTBUTEJIBHOCTH U
TOYHOCT.

JlaliTe pa3BEpHYTOE OMNUCAHHWE PACHPEACIICHUS WHTCHCUBHOCTH B
M300pKEHUU CBETSIICHUCS TOYKU, HAWACHHOE MCXONs U3 Tudpakiyu
®paynrodepa Ha KpyriioMm 3padke. Kak Ha3pIBaeTCs TpEXMEPHOE TETIO,
chOopMUPOBAHHOE BOJIM3M T€OMETPUYECKOTO M300PAKEHUS TOUKH, B
KOTOPOM KOHIIEHTPHUPYETCS OOJIbITIas 4acTh YHEPTHUH.

VYKaxuTe, KaK Ha3bIBaeTCA KPYKOK, C(POPMHUPOBAHHBINA B MJIOCKOCTU
MEPHUAMOHATBHOIO CeYeHUs] TUPPAKIUOHHOTO Teja, MPOXOISIIEro
yepe3 TOUKy TeOMeTpuyeckoro (okyca, gaiTe pa3BEpHYTOE

OMMCAHUE CTPYKTYPBI KPYKKa.
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84.

85.

86.

87.

88.

89.

90.

91.

[IpuBenute dopmymy s ompeneieHus paauyca AUCKa Dpu s
1000 AsMHBL BOJIHBL [IpuBeauTe mpuMepsl pa3MepoB KpyxKKa s
pa3HbIX JUIMH BOJH M Pa3HbIX amnepTyp Ha MpuMepax MNpubopoB
pasnuuHOro HasHadeHus. Jlalite mompoOHOE  paccMOTpeHHE

(bopMyIIbL

[TpuBenuTe Qopmyny s ompezaeseHHs YIIIOBOrO pasMepa pajuyca
aucka Opu s o000l nyuHbl BonHbL. [IpuBeaure dopmyny s
OIpENIeNIeHNs] YIJIOBOIO pa3Mepa pajaunyca JUcKa ODpU Uil CpeaHel
JUTHBI BOJHBL J[aiiTe monpoOHoe paccMoTpeHue GopMyIbl.

[IpuBeaure Qopmyny nans ompenesnieHus paguyca JuUcka Dpu IS
cpenneit Bonubl. [IpuBenute GopmMyiy Juisl ONpeAeneHus: yriioBOTo
pasMepa paauyca AUCKa JpW A CPeIHEW JJIMHBI BOJIHBL JlaiiTe
moipoOHOE paccMOTpeHHE (OPMYIIBI.

[IpuBenute dopmyny uisi ompeneiaeHus MPOJOJILHOTO pa3Mepa
IEHTpanbHON (Urypbl TU(PAKIIMOHHOTO HW300paKEHUS TOYKH —
TudPaKIMOHHOTO TeJa JjIsl JT000M ATUHBI BOIHBL. JlaiiTe monpoOHoe
paccMoTpeHue GOpMYIIbI.

[IpuBenute dopmyny uisi ompeneiaeHus MPOJIOJLHOTO pa3Mepa
IEHTpanbHON (Urypbl TU(PAKIIMOHHOTO HW300paKEHUS TOYKH —
TudpaKIMOHHOTO TeNla JUIsl CpeaHed JUIMHBI  BOJHBL.  JlaiTe
moipoOHOE paccMOTpeHHE (OPMYIIBI.

Vkaxute ¢GopMyiny Uisl ONpeNeseHUs Mopora 4yBCTBUTEIbHOCTH
IIONIEPEYHON  ONTHUYECKOW  M3MEPUTENbHOM  HaBOmku. Jlanre
pa3BepHYTHIN aHAINU3 POPMYIIBI.

VYkaxxkure ¢GopMyny s OMpenesieHHus MOopora YyBCTBHTEILHOCTU
MPOAOJIBHOM  ONTHUYECKOW  HM3MEPUTENBHOW  HaBOAKHW. JlawTe
pa3BepHYTHIN aHAIU3 POPMYIIBI.

Jlaiite  pa3BepHyTO€  omMcaHue mporecca  (HOpPMUPOBAHUS
pacnpeesieHnss UHTEHCUBHOCTU B M300paXEHUH CBETSILEHUCS TMHUH,
eCid  TeCT-00heKT (OCCKOHEYHO TOHKYIO CBETSIIYIOCS JIMHUIO)
MPEJICTABUTh B BUJI€ COBOKYITHOCTH CBETALIUXCS TOYEK.
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100.

VYkaxuTe, Kak Ha3pIBaeTcs (PyHKIMS, OMUCHIBAIOLIAs paclpeiesieHIe
WHTEHCUBHOCTH B H300paXEHUU TECT-O0BEKTA THUIA «CBETAIIASCS
nuHUs». JlaiTe pa3BEpHYTBHIM CPAaBHUTEIBHBIM aHAIW3 JAHHOU
¢byukiuu u OPT.

[IpuBeaure Gpopmyny Uit OnpeAesieHUs TUHEHHON IUPUHBI TIEPBOTO
IU(GPaKIMOHHOTO MaKCMMyMa B W300paXeHUHM JMHUU IS JII0OOi
JUTUHBI BOJHBL J[aiiTe monpoOHoe paccMoTpeHue GOopMyIbl.

[IpuBeaure dopMyiy Aisi ONpEAeNICHUs] YITIOBOW HIMPUHBI MIEPBOTO
IU(GPaKIMOHHOTO MakCUMyMa B M300paK€HUW JIMHUU AJI1 CPETHEH
JUTUHBI BOJHBL J[aiiTe monpoOHoe paccMoTpeHne GopMyIbl.

[IpuBeaure Gpopmymy Uit OnpeAesieHUs TUHEHHON MIUPUHBI TIEPBOTO
IU(GPaKIMOHHOTO MakCUMyMa B M300paK€HUW JIMHUU AJI CPETHEH
JUTHBI BOJHBL J[aiiTe monpoOHoe paccMoTpeHue GopMyIbl.

JlaliTe pa3BepHYTHI aHAIW3 TMOHITHS pa3pelIaroIieii CiocCOOHOCTH
1o Panero npu paspenieHnn napbl CBETSIIIUXCSA TOUEK.

JlaliTe pa3BEpHYTBHIM OTBET, KAK COOTHOCHUTCS PACCTOSIHUE MEXKIY
HEHTPAJIbHBIM MAaKCUMyMOM B HW300paXEHUH TEPBOM TOUKU H
NEPBBI MUHUMYMOM B U300paK€HUH BTOPOM TOUKH.

Jlaiite pa3BepHyTO€ OMHMCAHHE CTPYKTYpbl M300pa)K€HHUsI IBOWMHOM
TOYKA B CyMMapHOW audpakuuoHHoit xkaprune. I[lpuBenure
dopmynel U Tpaduku, oToOpaxkaromme mporece (GpopmMupoBaHUsS
JABOMHOTO N300paKeHUsI U JJaiTe YMCICHHbIE IPUMEPHI.

JlafiTe pa3BepHYTHI aHAIW3 TMOHITHS pa3pelIarolieii CiocCoOOHOCTH
1o Panero npu paspenieHnn napbl CBETAIINXCS TUHAN. YKaXUATE, Kak
HA3bIBACTCS byHKIHA, OIMCHIBAOIIAS pacrpeneneHue
WHTEHCUBHOCTH B HM300paXCHUU TECT-OOBEKTa THUIA «CBETAIIASCS
JTAHUS.

JlaiTe  pasBEpHYTbIM  CpPAaBHUTEIBHBIM  aHAIM3  MpoLecca
dbopmupoBaHus HW300pakKeHHUS JBOWHOM TOYKH C MPOIECCOM
dbopmupoBanus u300pakeHus ~ ABOMHOW nuHUH. [IpuBemuTe
dopmynel U Tpaduku, oToOpaxkaromme mporecce (GpopmMupoBaHUsS
JIBOMHOTO M300paXEHUS JTUHUU U JAUTE YUCIEHHBIE PUMEPHI.
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108.

Jlaiite ~ pa3BepHYThIil  aHajaUM3  TMOHATHUA  YYBCTBUTEIbHOCTH
MOTIEPEUYHBIX ONTUYECKUX U3MEPUTETBHBIX HABOJOK, €€ 3aBUCUMOCTH
OT pa3Mepa AU(PpPaKIMOHHOTO H300pakeHUs U (POPMBI MITPUXOB
CETKU pUOOpa U 00BEKTA, KOTOPBIE JTOHKHBI COBMEILIATHCS.

JlaiiTe pa3BEepHYTHIM OTBET, KAKYIO ITOCIICIOBATEIBLHOCTDh OIEpAN
NOJDKHA IpPEeAyCMarpuBarb IIONEpEYHAas HABOAKA W KAKUM
COOTHOILIEHUEM M300paXeHHI aHanu3aropa u 00bEKTa ONPEAeIIsIeTCs
MOMEHT COBMEIIEHHs, T.e. orcyera. llpuBemure, kKak npumep:
OMKCAHUE CTPYKTYpPhl CYMMapHOTO M300pa)KEHUs MPU COBMEIICHHUU
HITpUXa ¢ OUCCEKTOPOM.

JlaiiTe pa3BepHyTbI aHaiu3 pabOThl BH3yaJbHOTO MpUOOpa
COBMECTHO C IJIa30M; CpPaBHEHHE NPAKTUYECKOM TOYHOCTH
COBMEIIIEHUS C YIJIOBBIM pazpelieHueM miaza. [laiite gopmynbsl u
YUCJICHHBIE 3HAYCHU I BEJINYVH.

Jlaiite  pa3BEepHYThId CpPABHUTEJIBHBIA  aHAIU3 IMPAKTHYECKOU
TOYHOCTH COBMEUIEHUSI C TpeMs Pa3HOBUIHOCTSIMH  (OPMBI
COBMEIIIAaEMbIX OOBEKTOB MpU PabOTE BU3YaJTbHOTO U3MEPUTEIHLHOTO
pudOpa COBMECTHO C I1a30M.

JlaTe  pa3sBEpHYTHIM  AHAJNW3  IOHATHS  YYBCTBHUTEIIBHOCTH
MOTEPEYHbIX HaBOJOK I1a3a. [lpuBenure (GopMynbl M YHCIIEHHBIE
3HAYEHUS JJIs1 pa3HbIX BUIOB COBMEIIAEMbIX OOBEKTOB.

JlalTe pa3BEpHYTHIM OTBET, KAKUMH CBOMCTBAMM XapPaKTEPHU3YETCS
IIOPOroBasi 4YyBCTBUTEIBHOCTHh IJIa3a K PA3HOCTH OCBEIICHHOCTH
AEe; AByX cMeXHO pacronoxeHHbIX nonei. [Ipuseaure popmyny u
YU CJICHHBIC 3HAYCHUS.

Jaiite ~ pa3BEepHYTbIA  aHAIW3  NOPOTOBOM  MPAKTHYECKOU
4yBCTBUTEJIBHOCTH IJ1a3a, HMEIOIIETO BHIXOMHOM 3pauok D' >2wmm, B
VIJIOBOM Mepe W B JIMHEWHOM Mepe, Ui IUIOCKOCTH OOBEKTa
3puTenbHbIX TpYO. [IpuBenuTe GopMyIbl U UUCIECHHBIE 3HAYCHUSI.

PackpoiiTe moHsSTHE MPAKTUYECKON pa3pemaronieil cnocoOHOCTH U
YyBCTBUTEIBHOCTH IIONEPEYHBIX HABOMOK. JlauTe pa3BepHYTHIN
aHau3 TpeOOBAHMUM K KOHTPACTY M300pa»KeHHIl CETOK U OOBEKTOB,
YBEJIMUEHUIO TPUOOpa; OCTATOYHBIM aleppanusM ONTHYECKOM
cuctemsl pudopa. [IpuBeanre Gpopmysbl U YUCICHHBIE 3HAYEHUS.
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Jlaiite pa3BepHYThI aHAIN3 B3aMMOCBSI3M OCTAaTOUYHbIX abeppaluil y
ONTUYECKOIN CUCTEMBbI MPUOOPA U MPAKTUYECKON UyBCTBUTEIBHOCTU
HAaBOJIOK.

JlaiiTe pa3BEpHYTHIM aHANU3 TPAAULIMOHHOTO METONA W3MEPCHUS
paspelapiieid cnocoOHOCTH Mo u300pakeHuo Mupsl. [IpuBenute
MpUMEP OIICHKU Ka4eCTBa OOBEKTHURA MO BUAY U300PKEHUS] MUPBHI.

JlaiiTe cpaBHUTENbHBIA aHaiM3, KaK pas3inyHble aleppanuu
oToOpakaroTcsi B M300paK€HUU MUPBI M KaK BBINISAUT U300pakeHue
MUPBI JIs1 0ObEKTHBA C XOPOILIO UCIIPABICHHBIMU a0eppalsiMu.

Jlaiite ~ pa3sBEpHYTBIM  OTBET, YTO  MOAPA3yMEBACTCA  MOJ
paspemiamomied  cuioil  0o0beKkTMBa Npu  (POPMUPOBAHUU UM
M300paXEHUsI IBYX CBETAIIMXCS TOUECK.

PackpoiiTe moHsATHE: KpUTEPHU pa3pelaroneil Cuiibl 00beKTUBA MPU
U3MEpPEHUHN paspelieHus no cHOpPMHUPOBAHHOMY UM H300paKEHHUIO
JIMHENHOW MUPBI, COCTOSIIEH W3 CEPUM KBAAPATOB, COMEPIKAINX
JIMHEWHBIE PELIETKN PA3JIMYHON YaCTOTBHI.

JlaiiTe pa3BepHYTHIA aHAJIM3 JOCTOUHCTB U HEJOCTATKOB BU3YaJIbHBIX
METOJIOB KOHTpOJsi KadyecTBa u300paxenus. Cdopmynupyiite
NPUYMHBI, MO KOTOPbIM JUISl OLEHKM [EpPEeNalolluX CBOICTB
O0ObEKTHBA HEIOCTATOUHO M3MEPEHHs pa3pellaroiieid CnocoOHOCTH,
a TpeOyercss Oonee TMONHAs, KOJIMYECTBEHHass W OOBEKTHBHAs
uH(poOpMaLUg O KaYECTBE ONTUYECKOTO M300paKeHUsl, ToJaydaemasi C
NPUMEHEHHUEM METO0B M ammaparypbl, [JAlOUX OJIHO3HAYHBIC
KOJIMYECTBEHHBIC PE3YNbTAThl U HE 3aBUCSIIUX OT UHAUBUAYAJIbHbBIX
0COOEHHOCTEH 3pEeHHUs UCTIBITATES.

JlaliTe pa3BepHyTO€ ONHCAaHUE MEXaHW3Ma IMepefadu U300paKCHUS
yepe3 OINTUYECKYI0 CHCTeMY, Korja u300pakaeMblii MpeaMeT
paccMarprBaeTCs KaKk COBOKYITHOCTb CBETSIIMXCS TOYEK U U3BECTHBI
OPT wu3o0paxaromieidi ONTUYECKOW CHUCTEMbI B  YHCJICHHOM
BbIpakeHUU. ChOpMyIUpyiTe MOHATUA: JUHEHHOCTh ONTHYECKOMN
CUCTEMBI, CBepTKa. JlauTe pa3BepHYTHIM aHAJM3 POJIA CBEPTKU B
nporecce (GOpPMUPOBAHUSA HM300pKEHUSI OOBEKTa ONTHYECKOM
CUCTEMOMU, JIJIA KOTOpOM u3BecTHA OPT B UMCIIEHHOM BBIPaKCHUMU.

105



116.

117.

118.

119.

120.

JlaliTe pa3BepHyTO€ ONMHCAHUE MEXaHW3Ma IMepefaadn U300paKeHUS
yepe3 ONTHYECKYI0 CHCTEMY, Korma H300pakaeMblii  0ObEeKT
paccMarpuBaeTCs Kak CYNEpHO3UIMS 3JIEMEHTApHBIX OObEKTOB,
SAPKOCTh B KOTOPBIX pachpeeieHa M0 CUHYCOUJIaIbHOMY 3aKOHY U
u3BecTHa (yHKuuUsA, sBisomascs Pypwse-npeodpazoBanuem OPT
M300paXkaroliell ONTHYECKOM CHCTEMbl B UMCICHHOM BBIPAKEHUHU.
Packpoiite nousarue: OI1D.

JlaliTe pa3BepHYTHIM OTBET, KAaKOM BAPHAHT MEXAHM3Ma INepeaadu
M300paKeHUsT 4Yepe3 ONTUYECKYID CHUCTEMY TO3BOJSIET HaXOAUTh
pacrnpeneieHue OCBEIICHHOCTH B M300paKEHUU TPU U3BECTHOM
¢yukiuu oobekta U ®PT um B TO e BpeMs 0Oe3 BBIYUCICHUS
cBeptku, a OIlID kackama mpuOOPOB OMpeneNsieTcs Kak MpPOCToe
npousBegeHue Bcex OII®D orenbHbIX 3BEHBEB.

JlaiiTe pa3BEepHYTHIM OTBET, KAKOW BAPHAHT MEXaHW3Ma IEeperadu
U300paKeHUsT dYepe3 ONTUYECKYI0 CHCTeMY ONTHMAaJieH IS
onucaHus paboOTbl MPUOOPOB, NPETHA3HAYCHHBIX I Mepeaaqyu
MEJIKOW  CTPYKTYphl TPOTSDKEHHBIX OOBCKTOB  (Hampumep, B
aspodororpaduu), riae MOKHO 3HAYUTEIBHO HAIISIHEE CYAUTH 00
ocoOeHHOCTSIX mepenadn cTpykTypbl o OIID, ywem no ®PT. [aiite
aHaNMM3 CiIy4ass M TPUBEIUTE TMpUMEp, KOraa B mpubopax,
NpelHa3HAaYeHHBIX JUISl TOMy4YeHUs HM300paKEHUM  TOUYEUHBIX
00beKkTOB (HampuMep, B TEJIECKONax) WM HM300pakeHUH JIuHUN (B
CIIEKTPAIILHBIX TPHOOpax), GyHKIMU pacCesTHUS JAF0T CaMOe TIPSMOE
U HaDJISIIHOE TPEJICTaBICHHUE O KaYeCTBE U300paXKEeHHUS .

JlaiiTe pa3BepHYTOE OINPEIEICHUE, KAK HAa3bIBACTCS YUCIIO, IPUHATOE
JUTST  XapaKTePUCTUKU KadecTBA H300pKECHHS KOHTPOJIUPYEMOU
ONTAYECKOM CUCTEMBI B YCIOBHSX KPYIMHOCEPUUHOTO MPOU3BOJICTBA.
JlaliTe pa3BEpHYTBIA OTBET, KAaKUE XapPaKTEPUCTHUKU KayeCTBa
M300paKEHUST HYKHO MPOAHATU3UPOBATh I TMOJYYCHUS TAHHOTO
YHCIIa.

PackpoiiTe noHsATrHe KpUTEpHs Ka4eCcTBa U300paXKeHUsI, TalTe aHaIIN3
JAHHOTO MOHATHA Ha IPUMEPE Pa3PELICHUS ONITUYECKON CUCTEMBI 110
Kputeputo Paned u mo paspemaronieid crnocoOHOCTHM Ha OCHOBE
JIMHEWHOW PELIETKH NTEPEMEHHOM YaCTOTHI UM MUPBI.
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Packpouite = mMOHATHE  JMHEWHOTO  Mpenesia  paspelieHus,
onpezaensieMoro ¢ nomoipbio @PT u OII® u npusenute dhopmymny
Ui OTpEJeNIeHUs KOHTpacTa B HM300pPAKEHUM TMapbl TOYEK IS
1000 OnTHYeCcKon cucTeMsl. [laiiTe pa3BepHYThIM aHANU3 KPUTEPUS
Panes. Kak cootHocuTcs paamyc aucka Opu B JAUPPAKIIMOHHOM
U300paKEHUN KaXKJ0M M3 JBYX TOYEK C PACCTOSIHUEM OT IEHTpa
aucka Opu A0 TMepBOro IudpaklUMOHHOTO MHUHUMyMa M C
paszpemenueM no Panero.

JlalTe pa3BEpHYTHIM AHAIN3 IOHATHS KOHILICHTPAUWMU DJHEPTUHA B
nsaTHe paccesiHus. [IpuBenute popmynsl st Berancienuss KD na
OCHOBE YHCJICHHBIX 3HaueHu OPT.

JlaliTe pa3BepHYTHIA OTBET U TPUBEAUTE TaOMUIly YHCICHHBIX
3HAYCHHUU pacrpeneneHus KOHLEHTPALN 1 DHEPIUU B
Tu(PAKIMOHHOM  KPY)KKE HJICAJIbHOW  ONTUYECKOW CHUCTEMBI.
VYKa)xuTe MPOUEHTHOE COAEP/KAHNE SHEPTUU B IIpeIeax AucKa JpHu.

Brerancnure, ueMy paBHa paspeniaronias CioCOOHOCTh CUCTEMBI TIPU
A =0,6328 mxm nns ontudeckux cucreM c aneptypamu: 0,025; 0,1;
0,5u 0,95.

JlaliTe pa3BEepHYTHIM AHAIN3 TECOPETUUYECKUX MPEANOCHUIOK 3aJa4u
VCCIIEIOBaHMs CTPYKTYpbl ISITHA paccessHus. Jlalte pa3BepHyToe
PacCMOTPEHHE KOMIUIEKCA OCHOBHBIX XapaKTEPUCTUK KadecTBa
n300pakeHusi, TPEOYIOMMUX KOJUYECTBEHHOW H KadyeCTBEHHOU
OLeHKHU. JlaTe pa3BepHYTBIM CpPABHUTEIBHBIA AHAIW3 OJTHUX
XapakTepUCTUK W  IPUBEIATE MATEMAaTUYECKHUE  BBIPAKECHUS,
OTOOpKAIOIINE UX B3aUMOCBS3b.

JlaliTe pa3BepHyTO€ ONHMCAaHHWE CIOCOOOB TMPSMOTrO HM3MEpPEHUs
CTPYKTYPBI U300pakeHHsI TOUEYHOTO TecT-00bekTa. ChopMynupyire
BO3MOXKHOCTH M 3HAUEHHUE AIKCIEPUMEHTAIBHO HaiaeHHou OPT, kak
XapaKTEePUCTUKN KauyecTBa CHUCTEMBI, €€ BO3MOXKHOCTH ISl ydeTa
BCEX OCOOEHHOCTEW BOJHOBOM MOBEPXHOCTH, CPOPMHUPOBAHHOM
CHUCTEMOM, BKJIOUas XapakTep MHUKpopeibeda  ONTUICCKHUX
MOBEPXHOCTEH; NePEeKThl  ONTUYECKUX  MarepuajioB,  OIUKU;
OTKJIOHCHHUS MPOINyCKaHWs (WM OTPaXCHHS) Ha 3padyke; CIABHMIHU
n300pakeHws1, BO3HUKAIOIIUE TpH padoTe nmpudopa.
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Hante passepHyTeld orBeT, Kak OPT, gBmasAce nepBUYHOU
XapaKTEPUCTUKOM KadecTBa H300paXeHMsI, MO3BOJSET MNEPEeUTH K
TpeOyeMbIM XapaKTepUCTUKaM KauecTBa M300paXKeHUs, TAKUM, KaK:
OPJI; UKX; kpaeBas dynkius; DK u ap.

JlaiiTe aHanM3 TOHATUS «IKCIEPUMEHTAIBHBIE HCCIICAOBAHUS
CTPYKTYpbl TIATHA paccesHusi». [IpuBenure mpumep CXEMbI s
KOHTPOJIS JIMH30BBIX CUCTEM B mpoxozsieM cBere. Chopmynupyiite
TpeOOBaHUS K amnepTypHOMY YIIy MHKPOOOBEKTHBAa B COCTaBe
YCTaHOBKH. PacKpoWTe NOHSATHE KOHTPOJSA KadecTBa ONTHUYECKOU
CUCTEMBI B MOJIOKEHUU HAMMEHBIIINX WA PACUETHBIX abeppariuii.
[TpuBeaure GopmMysbl U TPUMEPHI.

Jaiite Pa3BEPHYTHIN aHanu3 MOHATUSA Kiaccuukanuu
TPAAULIMOHHBIX METOAOB JKCIEPUMEHTAIBHOIO HWCCICHOBAHUS U
m3Mepenuss OPT u OPJI peanbHbIX ONTUYECKHX CHUCTEM, ANTE
Pa3BEpHYTBIM OTBET O JBYX OCHOBHBIX TIPyNIax METOIOB
MPUOOPHOTO MCCIICIOBAHUS.

JlalTe pa3BEpHYTHIM OTBET, KAKUMH CBOMCTBAMM XapPaKTEPHU3YETCS
dororpaduyeckuii  mporecc, HMCHOAb3YEeMbIi B ONTHUYECKOU
W3MEPUTEIBHOU CUCTEME.

Jlaiite ~ pa3BEepHYTHIM  aHAJIM3  OCHOBHBIX  XapaKTEPUCTHK
¢ororpapuyeckoro  mpolecca  NPUMEHUTENIBHO K  3ajade
UCCJIeIOBaHUS CTPYKTYPhI ONTHYECKOTO N300paKEeHMUsI.

Janre aHam3 TIOHSATHS XapaKTEepUCTUIECKON KpHUBOM
dotorpaduyeckoro marepuaia. Packpoiite moHsATHE TIOApa3ACICHUS
XapaKTepUCTHUECKON KpUBOM Ha (DYHKIMOHAJIBHBIE YYaCTKH; JailTe
aHaJU3 CBOMCTB 3THX YYAacTKOB; MPHUBEAUTE MaTEeMaTHYECKUE
COOTHOIIEHUS, XapaKTEpPU3YIOIIUE CBOMCTBA XapaKTEPUCTUYECKOU
KpuBoi B mporecce wu3mepeHui. CdhopMmynupyite 3HauCHUE
pabodero ydacTka XapakTepUCTUYECKOW KpHUBOM B Ipoliecce
n3mepenus OPT u OPJI onrrnaeckon CUCTEMBL.
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Haiire pazsepuytsiii ananu3 OII pororpaduyeckoro npoiecca npu
UCTIONB30BaHUU  (hoTomarepuana sl M3MEPEHUST  CTPYKTYPBI
U300pakeHUST W WCCICNOBAHMM  XAPAaKTEPUCTUK  KauecTBa
n300pakeHusi, CPOPMUPOBAHHOTO OINTHYECKONM CHUCTEMOH, B TOM
YHCIIe TPHU WCCICOBAHUU CTPYKTYPHI ONTHYECKOTO HU300paKECHU,
HampuMep, TMATHA  paccesHus, MeTonoM  Qororpaduueckoi
(doromerpumu.

JlaiiTe pa3BEpHYTbIM OTBET, U3 KAKUX ATAOB COCTOUT METOIMKA
dororpadudeckoit poromMeTpun.

Jlaiite  pa3BepHyTblM aHanMU3 MeToauku npuMeHeHuss DI
dororpaduyeckoro mporecca, Kak KaauOpOBOYHOW KpPHBOW B
npouecce onpenencHuss yucieHHbix 3HadeHur OPT B mponecce
dororpadudeckoit poromMeTpun.

ChopmynupyiiTe TPUHIUIT METOAA M30(POTOMETPUHU C TTEPEMEHHBIM
BpPEMEHEM HAKOIUICHUS. Janre pPa3BEPHYTHIN aHaJIN3
uzoporomerpuueckoro merona uzmepenuss OPT, korga momydaror
JIUIIb OTPAHUYEHHOE YUCIIO 3HAU€HUN (DYHKIIUU B Psi/ie XapaKTEPHBIX
TOUYCK, XapaKTepU3ysd PacHpereIcHue OCBELUICHHOCTH B ONTHYECKOM
M300paKEHUU TISITHA PACCESTHUS KOHEYHBIM YHUCJIOM 3aMKHYTBIX
KPUBBIX — U30(OT.

Packponte nonstue ®OII, npumenseMon npu perucTpauuv JaHHOIO
ONTHUYECKOTO H300paXeHUsI B BHJEC CEPUU TOCIIEAOBATEIHHBIX
KaJpOB TIIPU OCYLIECTBICHUU psifa IKCHO3UIUK  Pa3ITUYHOU
IUIATEIIBHOCTH ¢ ucnoib3oBaHuem DIl Tuma «ummynse» s
dbopMupoBaHus Kaxaod H30(OTHl HCCIEAYEMOTO ONTHYECKOTO
n3o0paxkenusi.  [lpuBenmure  mpumep — peaaM3alMM  METONA
n3oporomMeTpurn C TEPEMEHHBIM BpPEMEHEM HAKOIUJICHUS, C
PAa3BEPHYTHIM aHAJIM30M MAaTEMaTUYECKOr0 armapara MeToza.

Chopmynupyiite HMPUHIIUTL MeTona nzodoroMeTpun c
M3MEHSIOIIAMCST CBETOBBIM IIOTOKOM. JlaTe pa3sBEpHYTBHIM OTBET, HA
KakOM  OCHOBAaHMM  MNPUHIUI  MeToja  M30(OTOMETpUU  C
W3MEHSIIOIIMMCSI CBETOBBIM TOTOKOM MO)KHO CUHUTaTh OOpaTHBIM
NPUHIMITY U30()OTOMETPUH C IEPEMEHHBIM HAKOIIJIEHUEM.
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144,

JlaiiTe  pa3BepHYTbIil aHanu3 U30POTOMETPUUYECKOTO  MeEToAa
m3Mepennss OPT, korma nonydarOT JMIIb OrPaHUYEHHOE YHCIIO
3HAYEHUN (QPYHKIHU B pAJIE XAPAKTEPHBIX TOUEK, XapaKTepU3ys
pacnpeeneHle OCBEIIEHHOCTH B ONTHUYECKOM HM300paKeHUU MSATHA
paccesiHusl KOHEYHBIM YHCJIOM 3aMKHYTBIX KpPHUBBIX — H30(]OT,
IIOJIYYEHHBIX B YCJIOBUSX JUCKPETHOIO M3MEHEHHS BpPEMEHU
HakorwieHus B pouecce nzoporomerpun OPT.

Chopmynupyiite METOIUKY  H3MEPEHUSA OPT METOJIOM
n30()OTOMETpUM C W3MEHSIONIMMCS CBETOBBIM TMOTOKOM. JlaiiTe
Pa3BEPHYTHIM CPABHUTEIIBHBIM AHAIU3 JIOCTOMHCTB UM HENOCTAaTKOB
MeTona M30(hoTOMETpUM C TEPEMEHHBIM BPEMEHEM HAKOTUICHUS U
MeTo/a U30()OTOMETPUH C U3MEHSIOIINUMCS] CBETOBBIM TTOTOKOM.

Chopmynupyiite mpunnun metoga uzodporomerpuu DPJI. [laiiTe
pa3BEepHYTHIN aHaIM3 H30()OTOMETPUUECKOTO METOAA H3MEPEHHUs
@PJI, korna pacnpezesieHue OCBEIIEHHOCTH MONEpeK U300paxeHUs
mieNd T[Ooay4yaloT B Buae Jorapudmuueckoir Kpuoit DPJI,
dotorpadupys nzo0pakeHue e uepes PoToMeTpuIecKuil KJIH.

JlaiiTe pa3BepHyThI aHaIN3 N30(OTOMETPHUUECKOTO METOIa H3MEPEHHUS
OPJI, xorma mnpu (QOTOperucTpaluy H300paKEHUST IIENd  Yepe3
(oTOMETpUUECKUN KIIMH PE3YJIbTUPYIOIIEE JIBYMEPHOE paclpenesieHue
OTHOCUTEJIbHOM OCBEILIEHHOCTH XapaKTEPU3yeTCs B  IONEPEUHOM
cedyenun OPJI, a B mornepeyHoM HanpapiIeHUN — (PyHKUIMEH MOMYIALUU
OCBEIICHHOCTH KJIMHOM. M30¢oTa Takoro pacnpeseneHus AaeT rpaduk
®PJI ¢ norapumMuyecKoi MKaaoh OCBEIIEHHOCTEH.

ChopmynupyiiTe OpUHLUN UHTEP(HEPEHIIMOHHOTO METO/a OLIEHKU
abepparuii. JlaiiTe pa3BepHYTHIH aHaMM3 WHTEP(PEPEHIIMOHHOTO
merona wu3mepenuss @PJI, xorma mnpobnema wuccleqOBaHUS
ONTUYECKOM CHUCTEMBbl CTaBUTCA Kak 3ajadya o jAedopmanusx,
MIPETEPIIEBAEMBIX IOBEPXHOCTHIO CBETOBOM BOJIHBI.

ChopmynupyiiTe NpeuMyIiecTBO HHTEp(EeporpamMmbl, Korjma Mpu
ONpeIEIEHHBIX YCIIOBHSIX MOYKET OBIThH MoJIy4eHa
UHTEpPEPEeHLIMOHHAsT KapTHUHA, MoJ00Hast Tororpaduyecko Kapre
MCCIIEyEMOM BOJIHOBOM IIOBEPXHOCTH, TJE€ W3OJWHUM YpPOBHSA
(TOpPHU30HTAN) MPEICTABICHBI B BHJE TOJOC C PAa3HOCTHIO XOJa,
KPaTHOU JUJIMHE BOJIHBL.
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145.

146.

147.

148.

149.

JlaTe pa3BEpPHYTBIM CPABHUTEIBHBIA AHAIM3, KOIAA METO.
UHTEPPEPOMETPUU COYETAET TOCTOMHCTBO HAIVISIIHOCTH, MOJO0OHO
TEHEBOMY METONY, C JOCTOMHCTBOM BO3MOYKHOCTH KOJIMYECTBEHHBIX
OLICHOK Jie(hopMaliiii BOJIHOBOTO (PPOHTA, CBSI3aHHBIX C abeppalusIMu
ONTUYECKUX CHUCTEM M OLIMOKAMU ONTUYECKHX MOBEPXHOCTEH H
DIIEMEHTOB.

JlaliTe  pa3BepHYTHIH OTBET, KakuMm oOpa3oM oOIuid BUJ
UHTEPPEPECHIIMOHHOW KapTHHBI IIO3BOJISICT OIMO3HATh XapakTep
npeoOnafaromieii abepparuu AJ1si UCCIeTyeMON CUCTEMBI.

ChopmynupyiiTe TpuHIUI WHTEPHEPEHIIMOHHOTO METO/IA 0 CXEME
®uzo. /lanTe pa3sBEpHYTHIM CPABHUTEIBHBIM AHANM3, KAK BBICOKAs
YyBCTBUTEJIbHOCTh K BHOpalMu ABYXJIyueBOro HHTEpdepoMeTpa
TBaliMaHa NOCHYXWJIa CTUMYJIOM K IIOMCKY CXEMHBIX PEIICHUN
UHTEPPEPOMETPOB, B KOTOPBIX 3TOT HEJOCTATOK CHIIKEH, M, B HAIIH
JHU, 3TOT HEJOCTAaTOK MPEOAOJIEeH CO3JaHueM HHTepdepoMerpa Mo
cxeme Puso.

JlaiiTe pa3BepHyTO€ omnucaHue cxembl uHTepdepomerpa dPu3o, rae
pabouee MIIe4O, COHEpKaIee MCCIEAYEMYI0 TOBEPXHOCTh WIU
CUCTEMY, COBMEUIEHO C ONOPHBIM  IUJICYOM, COZAEpXKAIIUM
0o0pa3loByl0  («3TallOHHYIO»)  JeTallb  WIM  ITOBEPXHOCTb,
(opMUPYIOLTYIO OMOPHBINA BOJTHOBOU (DPOHT.

JlaliTe pa3BepHYTHIM OTBET, KaKUM OOpa3OM HCKIIIOYACTCS BIUSHHE
napa3uTHOM WHTEPPEPEHIMOHHON KapTHUHbBI, BO3HUKAIOIICH MpH
OTpaXEHUH IUIOCKOTO  ¢poHTa OT  oOpaTHOW, Hepaboueit
MOBEPXHOCTH OOpa3lOBOM IJIACTUHBI, KOIJAa 53Ta MOBEPXHOCTb
BBITIOJTHEHA C HEOOJBIION KIIMHOBUHOCTHIO.
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TpEGOBaHMﬂ K O(*)OpMﬂeHMI'O oT4yeToB NO OTBeTaM Ha BONpPOCHI

OTBeTHI HA BOIIPOCHI U pCHICHHUC 3a1a4 ITO3BOJIAIOT 3aKPCIINTL 3HAHWA,

MOJy4YE€HHbIE TPU H3YYECHUH JTUCHUIUIMHBI «ONTUYECKHE HN3MEPEHUS»,
Iyoxke TOHATh (PU3MUECKUM CMBICT JaO0OpaTOpHOTO MPAKTHUKYMa U
3aKPENUTh JIEKIIMOHHBIN MaTepual.

OTBeTHI Ha BOIIPOCHI MMPCACTABIIOTCA B IMCBbMCHHOM BHUJIC B (bopMe

Pa3BEPHYTOrO M3JIOKECHHMS, ONMCAHUS WM aHAJIW3a HA TEMY, 3aJaHHYIO B
BOIlpoce. [maBHas 3a7a4a npyu U3JI0KEHUU OTBETA HA BOIIPOC — PACKPBITH
TEMYy, 3aJ[aHHYIO MOJyYCHHBIM BonpocoM. OTBET HAa BONPOC (WJIH TPYIITy
BOIPOCOB) OQOpPMIISICTCS B BHJIE OTYETA, COACPIKAIICTO CIIEIYIOIYIO

CTPYKTYDY:

1) TUTYNBHBIHA JHCT:
— Ha3BaHue Kadeapsl U GHaKyIbTeTa;
— Ha3BaHHWE JUCIMILIMHBI (IPAKTHKYM);
— cryaest (®.11.0.), rpynna (Homep);
2) OCHOBHOM TEKCT OTYETA:
— OTBeTHI Ha KOHTPOJIBHBIC BOIIPOCHI

— Cnucok auTeparypbl

Odopmiienue TekeTa oT4yeTAa:

1.

2
3.
4,
S)

TexcroBsiii pexakrop Word.

pudt — 14 ot

MexCcTpOouHbId HHTEPBAJ — IBOWHOM.

dopmyiel — penaktop hopmyn «Equiations.

Pucynku, cxemsbl, pOTO — BKITIOUAIOTCSI B TEKCT B BUJIC 3aBEPIICHHBIX
rpapuueckux 00BEKTOB  (KPUCYHOK») U  cHaOkarorcs (mpu
HEOOXOMMOCTH) CaMOCTOSTEIPHONH CKBO3HOM HyMepaluen s
Ka)KJIOTO OTBETA Ha BOMPOC.

Otuer «OTBeTHI Ha BOMOPOCHl MO JUCHUIUIMHE «ONTHYECKUE
U3MEPEHUS» CIAeTCs MPEenojaBarelito B Bujae (aiia u pacreqarku.
(Paitn MokeT OBITH HANpaBlICH B ajpec mpernopasaress mo e-mail
WIA JOCTaBJICH Ha JJICKTPOHHOM HOCHUTENE JIJIsl TEPCHECEHUs Ha
KagenpaibHbIi KOMITBIOTED).

[Ipu oTcyTCTBHM y CTyA€HTa BO3MO)XKHOCTHU BBINOJIHHUTH pabOTy Ha

KOMIIBHOTCPEC OHA MOXKCT OBITEH BBITIOJTHEHA U ClaHa B PYKOIIMCHOM BHIC.
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Paszpen 6. 3SAAAYU. NPUMEPbI PELLUEHUA 3A0AY
PacueT npoAonbHbIX U NONepeYHbIX CMeLLeHUn

[TpomosibHBIC U TIOTIEPEYHBIC CMEIeHUs (Ha IpeaMeTe; N300paKeHUH,
ceTke mpubopa M T.0.) MOTYT OBITh IEPEHECEHBI W3 MPOCTPAHCTBA
IPEIMETOB B MPOCTPAHCTBO M300paKEHUN NPU YCIOBHH, YTO ONTHUYECKAS
cCUCTeMa WjealibHa, T.e. CBoOOAHAa OT abOeppamumit. Jlma pacuera
MPOJIOIBHOTO WIIH MOTIEPEYHOTO YBEIMUEHUI ONTUYECKON CHCTEMBI UJTH €€
YaCTH UCTIONB3YIOTCS CIEMyIoIne GOpMyIIbI

! !
v== vy Az
Ay Az
rae V — o0o00IIeHHOEe YBEIMUYCHUE CUCTEMBbl WM e¢ dacTh; Ay u Ay’ —
000O0IIIEHHBIE TOMEPEYHbIE CMELIEHUSI B TMPOCTPAHCTBE MPEIMETOB U
nu300paxkeHnii; AZ u Az' — 0600IIEHHBIC MaJIbIe ITPOIOILHBIC CMEIICHHUS B
MPOCTPAHCTBE MPEMETOB M NU300paKCHU.

Ecmu npenmer (n300paskeHre) HAXOMUTCSI HA KOHEYHOM PACCTOSHHH,
TO MPOIOJIBHBIE OTPE3KH U3MEPSIOTCS B MIJIJIMIMETPAX.

Ecim mnpeamer (M300pakeHHE) HAXOAUTCS Ha OCCKOHEYHOCTH,
MPOMIOJILHBIC OTPE3KH HM3MEPSIOTCS OT IEHTpa 3padyka B MUJUTUMETPAX B
MHHYC TIEPBOIl CTCICHH, T.. B KIJIOZHONTPHAX (MM~ KamTp). OTpesok,
MOKA3bIBAIOIIUH MTOJIOKEHUE TPEAMETa, HAIIPUMED, I 3PUTEIHHBIX TPYO,
UMEET CMBICI CMEIICHUS IO OTHOMIEHUIO K CTPOrod OECKOHEYHOCTH

1 _
(0 kanTp) u paBeH Az :E (MM L. KINTP), TAe t — paccTossHUE OT BXOIHOTO

3padka 3pUTENbHOW TpyObl, A0 mnpeamera. B pacueTHbix Qopmynax
HEOOXOMMO YIIOTPEOJICHAE YKa3aHHBIX pPa3MEPHOCTEH, OKOHUYATEIIbHBIC
PE3yaBTaThl MOT'YT OBIThH MPE/ICTABICHBI B TUONTPHUSIX.

Ecim mpenmer (M300pakeHHE) HAXOAUTCA Ha OCCKOHCYHOCTH, TO
MaJIbIif TIOTIEPEYHBIA OTPE30K, MOXKET OICHUBATHCS CAMUM YIJIOM (0, a HE
tgo W wm3MepsATbes B pamuaHax (pax). B pacuerHpx (opmynax He-

00XOMUMO  yHOTPEeONsATh paauaHbl, a pe3yabTarbl YaoOHee BCEro
MPEJICTABIIATh B CEKYHAAX.
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3agaun

[lorpemiHOCTE  W3MEPEHUSI MOINEPEYHBIX OTPE3KOB  COCTABIIAET
BEJIMYMHY AY, Ha CEeTKe MHKpOcKoma. YeMy paBHa MOTPEIIHOCTH B

NPOCTPAHCTBE IPEIMETOB M 3a OKYJISIPOM, €CIU YBEIWYEHUE
oObekTuBa V , a BUANMOE yBeInYeHue okyispa [ ?

a) AYQ = 0,0l MM, V = _10>< ’ T :10>< :
6) Ay(,: = 01005 MM, V = —ZOX , I = 1O’5><’
B) Ay(’; = 0,005 MM, V = _8><, I =20%.

Yemy paBHa TMOTPENIHOCTh HM3MEPEHUsS TOMEPEYHBIX OTPE3KOB B
MPOCTPAHCTBE MPEAMETOB M 33 OKYIApoM? YBenudeHne oobektrna V ,
BUJIUMOE YBETUYCHHUE OKyIsipa [

a)V=-8,T=5;

0)V=-10",T=10";

B)V =-5%, I'=20".

[TorpemHOCTh W3MEPEHMS TMOMEPEYHBIX OTPE3KOB HA  CETKE
Mukpockorna coctasisier 0,01 mm.

Hackonbko cMecTUTCS 300pakeHHEe B MPOCTPAHCTBE CETKHU U TMOCIE
OKyJIsIpa MHUKPOCKOIIA C YyBEIUYEHHEM OObeKTHBA V ;, BUIUMBIM

yBeIUYEHHEM OKyisapa I
BeNMUUHY AZ?

a) V =-10", I',, =10%, Az=0,01 mwm;
0) V =-20", I =125, Az =0,005 mm;
B)V,,=-8", T, =20", Az=0,05 mm.

eCJIi OOBEKT MNEPEMECTUTCS BAOJIb OCHU Ha

K !

Hackonbko cmecTUTCS M300pa’keHHUE B TMPOCTPAHCTBE CETKU U B
MPOCTPAHCTBE HM300pPAKEHUNH MHUKPOCKOMNA, €CJIM BECh MHKPOCKOI
npuaBuHYyIU K 00bekTy Ha 0,01 MM? Buaumoe yBenmueHue okymsipa

X
paBHO 10", yBenndenue oObexTHBa Vg .

a) VO6 - _7>< ,
6) V., = —10;
B) V., =15,
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Ha kakoe paccrosiHMe CMECTUTCS M300pa)keHHE TOocie OObEKTHUBA U
MOCJI€ BCET0 MUKPOCKOIMA, ecid 00beKT Obul oToaBuHYT Ha 0,1 Mm?
Mukpockorn uMeeT arneptypy A, Auamerp BBIXOAHOro 3pauka D',
yBeIn4eHue o0bekTrBa V g

a) A=01, D'=2 mm, V, =-37;
0) A=0,2, D'=2 mm, V =-8;
B) A=0,3, D'=1wmm, V =-10".

MuKpocKon UMeeT OOBEKTHB C yBEIHMUCHHUEM 8, CETKy U OKYJISp C
BUIUMBIM yBenmueHueM [, Ha kakoe paccrosHue CMECTUTCS
U300paKeHUE OTHOCUTEIBHO CETKH M OTHOCUTEIBHO BBIXOAHOTO

3padka MHKPOCKOMA, €CIIM OOBEKT OTOIBHHYTH OT MHKPOCKONAa Ha
0,1 mm?

a)I'=7";
0) ' =10";
B) [ =157,

Jl11 BOCCTaHOBJIEHHUS PE3KOCTU M300paKEHUSI B MUKPOCKOIIE CETKA C
OKYJIIpOM ObUIM OTONBHHYTHI Ha 1 MMm. UeMmy paBHSJIOCH CMElIEHUE
00beKTa, BbI3BaBIlIEE HEPE3IKOCTH? Buanmoe yBennyeHrne MUKpPOCKOIa
I',,, BUA¥MOE yBeandeHue okymnsapa I :

a) [, =100%, I',, =107,

6) [, =200, I, =12,57;

B) I, =400, I',, =20".

Pe3kocTh n300paskeHHs] B MUKPOCKONE ObliIa BOCCTAHOBJIEHA 3a CUET
yBEJIMUEHUSA IIUHBI TyOyca Ha 1 mMMm. UeMy paBHSJIOCH CMEIEHHE
00bEKTa, BBI3BABIIEE HEPE3KOCTh? Buiaumoe yBenuyeHue OKymsipa

paBHO 107, BUAMMOEC yBEIMYCHHE MUKpOCKona I :

a) ' =1007;
0) I =200%;
B) ' =400".
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10.

11.

12.

ITorpemHoCTh M3MEpPEHHsT NMPONOJIBHBIX OTPE3KOB B IPOCTPAHCTBE
IIPEAMETOB C IIOMOILBI0 MUKpPOCKoIa Az . Yemy paBHa MOTrpeNIHOCTH B
IIPOCTPAHCTBE CETKM M 3a OKYJISIPOM, €CJIM BUIAMMOE YBEINYCHUE
mukpockona I, yBennuenue oobextusa V g ?

a) Az =0,0005 My, T, = 400%, V.. =407
6) Az=0,001 My, T, =200%, V.. =407
B) Az =0,005 My, T, =100%, V. =10%.

Yemy paBHa MOTPEHIHOCTh M3MEPEHUS MPONOJIbHBIX OTPE3KOB B
MPOCTPAHCTBE CETKM M 3a OKYIIpoM? YBenuueHue OOBEKTHBA

pPaBHO (— 8" ), BuanMoe yBennueHne MUKpockomna I :

a) ' =-80%;
0) '=-120";
B) ' =-160".

[TorpemHoCTh U3MEPEHUST TPOJOJBHBIX OTPE3KOB B MPOCTPAHCTBE
MPEAMETOB € MOMOIIbI0 MuKpockorna pasHa 0,01 mm.

Muxkpockon otoaBuHynmM OT oObektuBa Ha 0,2 MMm. Hackonbko
CMECTHUTBCS W300paXKeHHWE 10 OTHOIICHHWI0 K CETKe MHUKPOCKOMa H
WU3MEHUTCS CXOIMMOCTD ITYYKOB 3a OKylsipoM? DoKycHOE paccTosiHHE
okymsipa f, , yBenmmuenue oobextuna V g
a) f, =10 mm, V  =-87;

ro_ — _10%-
0) f, =125 mm, V; =-107;
B) f.. =25 MM,V =-20.

[lorpemHOCTh  M3MEPEHHS] CXOOUMOCTM IYYKOB C  IOMOLIBIO
AUONTpUNHON TpyOkH paBHa AZ. OnpenenuTb COOTBETCTBYIOIIYIO
MOTPEIIHOCTh MPOAOJIIbHOM IIKAJbI 3pUTEIBHON TPYObI, CBSI3aHHOM CO
CMEIIEHHEM OOBEKTHBa, eciu (OKYCHOE paccTossHue OOBEKTHUBA
nuonTpuitHON Tpyoku f ;.

a) Az =0,005 antp, f); =100 mm;

0) Az =0,05 antp, f; =80 Mm;

B) Az =0,01 anp, f s =70 Mm.
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13.

14.

15.

16.

Onpenennuty pacCTOSHUE MEXKAY WITPUXAaMU IPOJOJBHOM IIKAJIbI
OUONTPUNUHON TPYOKH, €CIM U3MEpPEHHE MPOU3BOTUTCS IIyTEM
CMellleHUs] OObEKTHBA, a LIEHa JIEJIEHUs ILIKajbl B J1BAa pa3a OoJblle
BEJIMUMHBI  MOTpemHOCTH. DOKyCHOE paccTosHue O0ObEKTHBA
auonTpuitHoi Tpyoku f':

a) ' =70 mm;
0) f'=80 mm;
B) f'=100 mwm.

[TorpemHOCTh U3MEPEHUS] CXOAUMOCTH MYYKOB C  IOMOIIbIO
auontpuiiHon Tpyoku pasHa 0,05 anrp.

Hackonbko cMeCTUTBCSI U300paKeHHE HAa CETKE 3PUTENbHOM TPYOBI C
(oxycHbIM paccTossHHEM 0oObekTHBa f . ¥ BHIMMBIM yBEIHMYCHHEM
okymsipa I’ , eciu 00bekT, Haxomsmuiics Ha pacctosHuu 50 M,
CMECTUTBCSL Ha paccTosiHue Ay B MOMNEPEYHOM HarpaBieHuu? Yemy
PaBHO CMEILEHUE 32 OKYIISIPOM 3PUTEIBLHOU TPYOhI?

a) . =1000 mm, I',, =157, Ay =2 m;

6) fjs =500 mm, I',, =107, Ay =2 Mm;

B) fio =250 mm, [ =77, Ay =1 m.

Hackonbko cMeCTUThCSI M300paKeHHE HAa CETKE 3PUTENBbHOM TPYOBI C
(OKYCHBIM pacCTOsHHEM OObekTHBa ' W BHIUMBIM YBEIMYCHUEM

okymspa 10°, ecim oObekT, Haxomsmiuiics Ha pacctosHur 100 m,
CMECTUTBHCS Ha BEJIMYMHY 2 M B IONEPEYHOM HarpaBieHun? Yemy
PaBHO CMEILEHUE 32 OKYIISIPOM 3pUTEIHLHOU TPYOhI?

a) f'=500 mwm;
0) T'=250 mm;
B) ' =150 mwm.

[TorpemiHOCTP M3MEpPEHHsI MONEPEYHBIX OTPE3KOB paBHAa Ay B

MIPOCTPAHCTBE MPEAMETOB MUKpPOCKona. Yemy paBHa MOTPEHIHOCTH B
MPOCTPAHCTBE CETKU M 3a OKYISAPOM, €CIU YBEIMYECHHE OObEKTHBA
Vs, a BUAUMOe yBeauueHue okymsipa I, ?

a) Ay =01 mxm, V, =-20, I =12,5%;
6) Ay =1 mxm, Vo =-5", T =207,

B) Ay =0,5 mxm, V =-10%, I'), =10~.
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17.

18.

19.

20.

YeMy paBHa NOTPEHIHOCTh MW3MEPEHUS IMONEPEUYHBIX OTPE3KOB B
MPOCTPAHCTBE CETKM M 3a OKylIsipoM? Buaumoe yBeauueHue

okyrnsipa paBHo 10™, yBenuuenne oObexTuBa V g

a) Vs =-8";
0) V, =-10%;
B) V =—20".

[TorpemiHOCTh HM3MEPEHUS IOINEPEYHBIX OTPE3KOB B IPOCTPAHCTBE
MIPEAMETOB MUKPOCKOMA paBHAa 1 MKM.

ITorpemHoOCTh U3MEPEHUS YIVIOB C ITOMOLIBIO TEOAOJIUTA paBHA A®.
YemMy paBHaA NMOTrPEIHOCTH B MPOCTPAHCTBE CETKU U IIOCIIE OKYIAPA,
eciu pokycHoe paccrosHHe o0bekTHBa f s, a BUAMMOE yBeIHYCHUE

okymspa I ?

a) Am=1", f o =250 mm, I, =10%;
6) Aw=0,5", f,, =300 mm, I, =207,
B) Aw=2", s =500 mm, T, —15X.

ITorpemHoOCTh U3MEPEHUS YIVIOB C ITOMOLIBIO TEOAOJIUTA paBHA A®.
YeMy paBHA MOTPEITHOCTh B MPOCTPAHCTBE CETKH M IOCIIE OKYISPA,
ecu (okycHoe paccrosHHe o0bekTHBa f s, a BUAMMOE yBeIHMYCHUE
OKYIIApa PaBHO 10°7?

a) Aw=5", 06 =250 mwm;

0) A w=2", 06 =300 MMm;

B) Aw=10", f; =200 mm.

Paccunrarb, HAacKOJBKO CMECTHUTCS H300paXeHHE B MPOCTPAHCTBE
CETKH 3pUTENBHOI TPyObI ¢ (POKYCHBIM paccTOSHHEM oObekTnBa f o 1

¢okycHBIM paccTosiHEeM OKyisipa f, , ecin 0ObeKT IepeMecTHICS U3

OCCKOHEYHOCTH Ha paccrosHue t or oObekTuBa. HacKombko
CMECTHUTCS U300paKEHHE 32 OKYIISIPOM?

a) fo =250 mm, f, =10 MM, t =20 Mm;

0) f, =300 mm, f =15 mm, t =40 wm;

B) fzs =500 mm, f =20 MM, t =50 m.
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21.

22.

23.

24,

Paccunrtarb, HAacKOJBKO CMECTHUTCS H300paXEHHE B MPOCTPAHCTBE
CETKH 3pUTENBHOI TPyObI ¢ (POKYCHBIM paccTOSHHEM oObekTnBa f o 1

(OKYCHBIM pacCTOSHHEM OKyispa, paBHbM 10%, ecim 0oObeKT
nepeMecTuiics U3 OECKOHEYHOCTH Ha paccTrosiHue t OoT OObeKTHBa.
Yemy paBHO CMEIIEHNE N300PaKEHHS 33 OKYIISIPOM ?

a) fio =150 mm, t =10 wm;

0) s =200 mm, t =20 m;

B) fo; =250 MM, t =30 m.

Ha kakom paccTosiHust OT 3pUTENIbHOM TPYObl HAXOAUJICS OOBEKT, €Cliu
CETKYy BMECT€ C OKYISIpPOM MPUIUIOCH OTOABUMHYTH Ha 1 MMm? Uemy
paBHSJIACh CXOJUMOCTh IYYKOB 3a OKYISIPOM 10 (POKYCHPOBKHU?
dokycHoe paccrosiHue oObekTHBa f o, (OKycHOe paccTosHUE
okymsipa f_ :

a) fo =300 mm, f =15 mm;

0) fs =250 mm, f, =10 mm;

B) f =500 mm, f) =20 mm.

Ha kakoMm paccTosiHUM OT 3pUTENbHON TPYObl HAXOAUIICS OOBEKT, €CITU
st (POKyCUPOBKM Ha HEro CETKY BMECTE€ C OKYISIPOM MPHIILIOCH
OTOJBUHYThH OT O0ObEKTHBA Ha 1 MM MO OTHOLIEHUIO K UX MOJOKEHUIO
IpU HAcTpohke Ha OeCKOHEYHOCTh? YUeMy paBHsSIACh CXOIUMOCTh
My4YKOB 3a OKYISPOM, BbI3BaHHAs pachokycupoBkoii? DoKycHOE
paccrosiare o0bekThBa f', BUaMMoe yBenuueHue okyisipa I

a) f'=100 mm, I =15%;

0) f'=150 mm, ' =107;

B) f'=200 mm, I"=20".

Yemy paBHa MOTPENIHOCTh M3MEPEHUS MPOJIOJIBbHBIX OTPE3KOB B
MPOCTPAHCTBE MPEIMETOB M M300paxeHuit? MOKyCHOE pacCTOSHUE
oobextuBa f , pokycHoe paccrosuue okymspa f. :

a) fo =250 mm, f =10 mm;

0) f s =300 MM, f, =15 mm;

B) f =500 mm, f) =20 mm.

[TorpemrHoCTh U3MEPEHUST TPOJOJIBHBIX OTPE3KOB B MPOCTPAHCTBE
CETKH 3puTesbHOU TpyOs! paBHa 0,1 mm.
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25.

26.

217.

28.

Yemy paBHa MOTPENIHOCTh M3MEPEHUS MPOJIOJIBbHBIX OTPE3KOB B
MPOCTPAHCTBE MPEIMETOB U HW300pakeHHi? Buammoe yBenmdeHue
3putebHOU TpyOsI ', hokycHOe paccrosiHue oObekTHBa f':

a) ' =107, f'=150 mm;

0) '=20", f'=200 mm;

B) I =25%, f'=250 mm.

[TorpemHoCTh M3MEpEHUsT MPOAOIBHBIX OTPE3KOB B MPOCTPAHCTBE
cetku paBHa 0,1 mm.

PaccrosiHrie OT 3puUTENbHON TPYOBI 10 OOBEKTAa MOXKHO HU3MEPHUTH C
IIOMOIIBIO  JHONTPUMHOM IIKAIBI OKyJIspa. Yemy paBHO 3TO
pacctostane? Otcyer mo mmikane Az', (OKyCHOe pacCTOsHUE
oobextuBa f ¢, q)OKyCHoe paccrosiHue okymsipa f .

a) Az'=-2 nurp, fjo =250 mm, f. =20 mm;

0) Az’ =-3 antp, iz =300 mm, f) =15 mm;

B) Az’ =-5 mnrp, f; =500 mm, f) =10 mm.

PaccrosiHrie OT 3puUTENbHON TPYOBI 10 OOBEKTAa MOXKHO U3MEPHUTH C
IIOMOIIBIO  JUONTPUMHOM IIKIBI OKyJIspa. Yemy paBHO 3TO
pacctostane? Otcyer mo mmkanme AZ', (OKyCHOe pacCTOsHUE
oobexTHBa f ;!

a) Az' =—6 antp, fj; =300 mm;
0) Az’ =—4 mop, f06 =250 MMm;
B) Az’ = -3 amtp, fj; =200 mm.
DOKyCHOE pacCTOSIHUE OKYIISIpa PaBHO 25 MM.

Hackonbko n3MeHutcs (hOKyCHOE pacCTOsIHUE OObEKTHUBA 3pUTENIbHOMN
TpyObl ' mpu cmemniennu u3oOpakeHus Ha BeauuuHy Az'? 3pauku

COBIIAIAIOT C ITIABHBIMM IIOCKOCTSIMU.
a) f'=1000 mm, Az"'=0,5 mm;

0) f'=500 mMm, Az'=0,1 mm;

B) f'=200 MM, AZ' =01 mm.
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29.

30.

31.

32.

Kak w3menutrcs w™acmtad wu300pakeHus a’podOTOChEMOYHOTO
0o0bekTHBa ¢ (DOKYCHBIM paccTosiHueM f', eciu MiIeHKy MOMeCTUTh Ha

paccrosiaur Az’ OT (POKaJIBHON IIOCKOCTH? 3pavyKke COBIAJAIOT C
IJIABHBIMU TIJIOCKOCTSIMHU.

a) f'=100 mMm, Az’ =0,05 mm;
0) f'=50 mm, AZ' =0,02 mm;
B) f'=200 mm, A" =01 mm.

Kak  w3mMenutcs  Macmrtadl — w300paxeHus, CO31aBa€MOTO
a3po(hOTOCHEMOYHBIM OOBEKTUBOM C (POKYCHBIM paccrostaueM f',

€CIIM IUICHKY IIOMECTHTh Ha pacctosHuu Az’ or (oKambHOM
mI0cKoCTU? BpIxogHOW 3padok yaaideH Ha paccrosHue 30 MM OT
3aJHEW MIaBHOW TMJIOCKOCTH.

a) f'=150 mMm, Az'=0,5 mm;

0) f'=75 mm, AZ' =1 My,

B) f'=100 mm, Az =0,1 mm.

Kak nzmennrcs yBenuuenue V g penpoayKIUOHHOIO OObEKTHBA, €CIIU
9KpaH CMEIIEH Ha BEIWYHMHY AZ' 10 OTHOIIEHHIO K DPacUYeTHOMY
nonoxenuro? okycHoe paccTosHue oObekTuBa f .
— _90% ro_ r_ .
a) Vi =-20", f5 =50 MM, AZ'=-20 mm;
- X r_ r_ .
o)V, =-10", f . =100 MM, Az’ =-50 mm;
- X r_ r_
B) V, =-30", fc =30 mm, Az"=-20 mm.
3pavKu PacmoiOKEHbI B TJIaBHBIX IIOCKOCTSIX OObEKTHBA.

N3mepsieTcss ymioBod pasMep IUIAHEThI € TOMOIIBI0 OOBEKTHUBA
TEJIECKOMa MO BeJWYMHE u300paxkeHus. HallTh OTHOCUTENIbHYIO
MOTPEIIHOCTh W3MEPEHHUsl BCIIEACTBUE A€POKYCUPOBKH OOBEKTHUBA.
[MorperrHoCTh (OKYCHPOBKH COCTaBiseT BenuuumHy AZ', dokycHoe
paccrosinie oobekTrBa f':

a) f'=1000 mm, Az"'=0,5 mm;

0) f'=500 mm, AZ'=0,5 mmM;

B) f'=5000 mm, Az =1 mm.

3padyKu COBIAJAIOT C MIABHBIMH I1JI0CKOCTSIMH.
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33. YmioBoil pasMep TIJIAHETBI HM3MEPSETCS C TMOMOIIBI0O OObEKTHBA
TEJECKOMa MO BeJWYMHE u300paxkeHus. HalTh OTHOCUTENIbHYIO
MOTPEIIHOCTh W3MEPEHHUsl BCIIEACTBUE A€POKYCUPOBKH OOBEKTHUBA.
Benuunna ¢GokycupoBku cocraBimsier AZ', (oKycHOe pacCTOsHUE
obobekTuBa f':

a) f'=1500 mm, AZ'=0,2 mmMm;
0) f'=1000 mm, Az"=0,2 mmMm;
B) f'=6000 MM, Az'=0,5 mm.
3pavKu pacmoIOKEHBI B TJIaBHBIX IIOCKOCTSIX OObEKTHBA.

IIpumepsl perienus 3agaqy

Ipumep 1. ITorpemHOCTh U3MEPEHUS YITIOB C TOMOILBIO TEOAOINTA PaBHA
0,5"”. YUeMy paBHa MOTrpEHIHOCTb B MPOCTPAHCTBE CETKU U MOCIE OKYIAPA,
ecnmi  QokycHoe paccrosiHue obObektuBa f . =250 MM, a BumEMOE

yBenuuenue okymspa [, =20"7?

Pemienue:
Haiinem BuanMoe yBeIudeHUE 3pUTEIHLHON TPYObl TEOMOIUTA.
f 1 T 2 1
[y =20, oTcrona Lo 20 0,08(—) ;
fo. f.. 250 250 MM

I3 =250-0,08=20". TIlepeHeceM MOrpeIIHOCTh W3 HPOCTPAHCTBA
MpEeIMETOB B MPOCTPAHCTBO u300pakeHui. Ilockonbky BeaMunHA
MIOTPEIIHOCTH BBIPAXKACTCSI B OJIHUX U TEX K€ eaUHHIAX (B MPOCTPAHCTBE
NPEJMETOB M B TPOCTPAHCTBE H300PaKCHUI), MOXKHO BECTH PaCUCTHI
HEIOCPEACTBEHHO B CEKYHIAX

!

A
I3 = A—(D, orciona Ao’ =Aw- I3 =0,5"-20" =10".
©®

IlorpemHOCTP Ha CETKE TEOHNOJNUTA HAWJIEM IO MOTPEIIHOCTH B
MPOCTPAHCTBE MPEAMETOB U YBEIWYCHHUIO OOBEKTHBA. 3/€Ch BEIUUHMHY
MOTPEIIHOCTU HAJI0 OJCTABIIATH B OPMYITY B paiiaHax

. :AA_V(;, orciona Ay, = Aw- - =05-5-10 - 250 =

=0,000625 mm = 0,625 MKMm.
Otger: Aw' =10", Ay, =0,625 MKMm.
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IIpumep 2. Ha xakoM pacCTOSIHUM OT 3pUTEIbHOW TPYObl HaXOAWJICA
OOBEKT, €CIIM CETKY BMECTE C OKYISPOM MPHUILIOCH OTOABHUHYTH Ha 1 MM
JUIsL TIOJIyYE€HUsI PE3KOTro H300pakeHuss Ha ceTrke? Yemy paBHsIIACh
CXOIMMOCTh IYYKOB 3a OKyIsipoM 10 (dokycupoBku? DokycHOe
paccrosane oObektuBa f . =300 MM, (oOKycHOe pacCTOsIHHE OKYIIpa
f,. =15 mm.

Pewenue:

Jlsist Toro 4ToObl MOJB30Barbesl (hopMysaaMu, OOJNbIINE MPOAOILHBIC
OTpE3KU HEOOXOJUMO BBIpAXXKAaTh B MIJJIUMETPAX B MUHYC NIEPBOM CTETIEHU
Wi B Kuitoauontpusx. Haiinem cMmelienre B mpoCcTpaHCTBE NPEIMETOB 110

AZ,
CMEIIEHUIO B MIPOCTPAHCTBE CETKM M yBENUUCHUIO oObekTuBa: f ;= A £,
VA
AZ; 1 af 1
orcioma Az=—7>=—-=0111-10 4(—)20,0111 antp. CMmemienue B
fe 300 MM

MPOCTPAHCTBE U300paXKEHUI MOKHO HAUTH MO CMEUICHUIO B TPOCTPAHCTBE

MPEIMETOB U YBEJIMUYEHUIO 3pUTENBHON TpyObl. PacueTsl ynoOHO Bectu

HEMOCPEACTBEHHO B JHONTPUAX, TAaK Kak €IUHULBl H3MEpPEHUs

IIPOJIOJIBHBIX OTPE3KOB OIMHAKOBBI I IPOCTPAHCTBA NPEAMETOB U
!

f,s 300 _ 20" Az

_ . _12
T_f; ! _F3T’
OK

15 Az
orciona Az’ = Az-T'5, =0,0111-400 = 4,44 nutp.
Otset: Az =0,0111 nntp, Az' = 4,44 anrp.

U300paXEHU! 3pUTENBbHOM TpyObl. I
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AHanu3 cnyyYauHbIX norpewHocten HaBegeHus. CpaBHeHue
MeToooB HaBegeHus. PacyeTr crny4YaMHoM nMOrpeLHoCTU
HaBeAeHuA nNpu 3agaHHOM metoade HaBeaeHus. Bbibop onTuku
YCTPOUCTB HaBeOeHus no criy4YamHowm NnOorpeLHoOCTH
HaBeaeHUA. PacyeT ONYyCKOB Ha MexXxaHU4eckue nepemeLleHus
Nno criy4YamHoMu NorpewHocT HaBeaeHus

Cnyyvaitaast HOTPEIIHOCTh HABEJCHUS onpezensercs
DKCIIEPUMEHTANILHO, IIyTeM MHOTOKPAaTHBIX HAaBEACHUN BBIOPAHHBIM
MeTonmoM. [pymma pe3ynbTatoB  HaOmMomeHW — oOpabarkiBaeTcs B
MPEIOJIIOKEHUH, YTO CIydailHasi MOTPEIIHOCTh HABEJEHUSl paclpe/iesieHa
HOpManibHO.  OKOHUATeNnpHO  CclydailHas  TOTrPENIHOCTh  HaBEICHUS
NPEACTABISIETCS OO0 B BUJAC CPEAHEKBAAPATUYCCKOTO 3HAYCHUS
CJIy4aifHOW MOTPEIIHOCTH HaBe/IEeHUs, JIMOO B MHTEpBaJIbHOM BHje. Jlanee
CUMTAEM, 4YTO CJydailHasi TMOTPEIIHOCTh HABEIECHUS BHIpAXKCHA B
WHTEPBAJIBHOM BHJIC TIPY JIOBEPUTEIHHOM BeposiTHOCTH o = 95%:

t Ay, =426, a =95%.

JUis  cpaBHEHHWS OTJEIbHBIX METOJOB HABEJICHUS CIy4ailHYIO
MOTPENTHOCTh HABEJICHHsI YTOOHO BHIPA3UTh B KAHOHUYECKUX €IUHHIIAX. B
ITOM Cilydae CIy4ailHas MOTPENIHOCTh HABENEHUS HE 3aBHCUT. OT THIIA
CHCTEMBI; CIEKTPaJbHOTO WHTEpPBaia; OT MPOCTPAHCTBA, B KOTOPOM OHA
OIpeJie/icHa, a 3aBUCHT TOJIBKO OT METOja COBMeIeHHs (0T BUIa 0OBbEKTa,
aHanmu3aropa, npuemHuka). s HamOornee pacrnpoCTPaHEHHBIX METOIOB
HaBEJCHHUS ClIyvaliHas MOrpPemHOCTh M3BecTHa (Tadm. 3-5), u 31n
W3BECTHBIC 3HAUEHUS CIYYalHON MOTPEITHOCTH MOTYT HCIIONb30BaThCA
KaK OTMOPHBIE, MPU BHIOOPE U CPABHEHUU METO/IOB HABEIICHHS.

Tabnuua 3. [laHHble 3KCnepuMeHTanbHOro NCCrieaoBaHus CriydanHom
NOrpeLLUHOCTU BMU3yarbHbIX METOLOB NONEPEYHOro HaBeaeHus

Buna o6bexTa CiiydaliHasi IOTPEIIHOCTh HABEJICHHUS
Y aHaJIM3aropa, IUTst PUOOPOB | J171st TPUOOPOB
n/n An,,
METO. " JaJIbHETO OJIMKHETO
COBMECILICHUS K.eq. JIICUCTBUS, CEK | JICUCTBUS, MKM
1. Kpaf/'l O6T)€KT3 1 _ 1 60" _120" 0115 _ 013
COBMEIIAETCS 4 2 e _
C TIEPEKPECTUEM D A
2. | Tpux u 1 1 12" —-16" 0,03-0,04
GHCCEKTOP 20 15 D A
3. | Touka n 1 1 6" —-12" 0,015-0,03
TepexpecTue 40 20 D A




/11

Bux o0nexra
Y aHaJIM3aropa,
METOJ
COBMEILICHUS

CiyyaliHasi IOTPEIIHOCTh HABEJICHMUS

An,,
K.€q.

11t TprOOPOB
TTAJIBHETO
IICVCTBHS, CEK

11t IprOOPOB
OJIMOKHETO
IIEUCTBUSI, MKM

Hounnansnoe
COBMEIIICHUE!
U300paxxeHue
MOJIOBUHBI
mTpuxa
MEPEBEPHYTO U
cMenlaercs
OTHOCHUTEJIBHO
JPYTO¥ NIOJIOBUHBI

24"

PacrpoBas
norepeyHas
HABOJIKA!
aHaIM3aTop B BHUIIE
pactpa
HAKJIa/IbIBACTCS Ha
U300pakeHue
00BLEKTA B BUIE
TaKOTO e pacTpa

1 1
60 40

4" _ 6”

0,01-0,015
A

Tabnuua 4. [laHHble 3KCcnepuMeHTanbHOro NCCriegoBaHus CriydanHom
MOrpPeLHOCTU NPOCTENLLNX POTOISNEKTPUYECKUX
METOA0B MonepeyHoro HaBeaeHnd

CiyyaliHasi IOTPEIIHOCTh HABEJICHMUS
w/n Bun o6bekra AN U1 IpUOOpOB | st mpuOOpoB
U aHaJIu3aTopa " JaJIbHETO OJIMDKHETO
K.el. IIEUCTBUS, CEK | NEUCTBUSA, MKM
HaBenenne Ha
TOUKY € IOMOTIRIO 1| 9 9 6" —2,4" 0,015—0,006
MEXaHNY€e CKOM —— e
CKaHUPYIOLIECH 40 100 D A
11eJn
HaBenenne Ha
TOTRY WIH RO 9 24"~ 24" 0,06 —0,006
C TIOMOIIIBIO — - —_—
MOJTYIHUCKOBOT'O 10 100 D A
MOJYJISITOpa
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CiyyaliHasi IOTPEIIHOCTh HABEJICHMUS
wn Bun o6nexra AN U1 IpUOOPOB | st mpuOOpoOB
W aHaJIM3aropa e JabHETO OTMKHETO
K.el. IIEUCTBUS, CEK | OEUCTBUA, MKM
3. | CoBmerieHue
HU300paKeHHUSI
pactpa ¢ 1 2,4" 0,06
aHAJIOT MIHBIM 100 D A
MPUEMHBIM
pacTpom

Tabnuua 5. [laHHble aKCnepuMeHTanbHOro NCCreaoBaHus CriydanHom
NOrpeLLUHOCTN NPOAONbHOrO HaBe4EeHUS

CirydaiiHasi OTPEIHOCTh HaBeAeHus A
1/ Buz obrexra finyanLHoerp @OTOBHeIprI/IIIGCK)E)He
U aHaIM3aTopa
HaBEJICHUE HaBEJICHUE
1. |Ilo pe3koctu 1 1 1
M300paKEHUS] TOUKU — —— cpenHee — —
VI JIMHAA 2 8 3
2. | ®okycupoBKa Ha
CBETSIIIYIOCS] TOUKY C
TIOMOIIIBIO 1
(OTORIEKTPUUECKOTO - 10
YCTPOMCTBA ¥ MAJIOU
nuadparMel
3. | MeTton cABUHYTHIX 11O 1 1
TIIyOMHE MapoK 40 65
4. | TeneBoii MeTOx 1 1
IPOJIOJIbHON HABOJKH 50 400
5. | PactpoBslii MeTOIT 1
(poxycupoBKH B " 400

Pacuer ciaydyamHOW NOrpPEHIHOCTH HABENCHUS CBOAUTCS K NEPEBOLY
W3BECTHOM M3 OMNbITA BEJIWYHWHBI CIYYalHOM IIOTPEIIHOCTH  OT
JICHCTBUTEINIbHBIX €IMHUIl B KAHOHMYECKUE STUHUIIBI 1 HA00OPOT.

126



3aayn _Ha BBIOOP ONTHUYECKUX CHCTEM HABENCHUS IO CIIy4aiHOU
MOTPEITHOCTH HABEJICHUsI TaK)KE€ OCHOBBIBAIOTCS Ha (opMylax mepexona
OT KAaHOHMYECKHX EIWHUIl K JEHCTBUTEILHBIM. ECIM H3BECTEH CHOCOO
HABCJICHUS, a CJENOBATEIbHO, W BEJIMYMHA CIIYYaWHOM ITOTPEIIHOCTH
HaBEJICHUA B KAHOHMYECKUX CAMHUIAX, a TAKXKE M3BECTHA TpeOyemas s
JAHHOTO TpUOOpa BEIWYMHA TOTPEIIHOCTA HAaBEACHUS, T.€. CIydalHas
MOTPEIIHOCTh HABEJICHUS B JCUCTBUTEIBHBIX €AUHHUIAX, TO MOXXHO HAUTH
anepTypy UCKOMOMW ONTUYECKOM CUCTEMBI 1O (opMyTaMm:

A An, - A
Ay =An, —, orkygza A=—"—;
Yu WHA YA Ay,
A Ay, -\
AZ. =Ay. —,0TKyna A= L
H Xu A2 YA Az

CrnydaifHasi OTPEIIHOCTh HABENECHUS B JCHCTBUTEIBHBIX CIHMHHUIIAX
3a/1aeTCs MPU MPOSKTUPOBAHUHU MIPUOOpa, HAMPUMEP, HAXOMUTCS KaK JOJs
OXKHUJAeMOW  cyMMapHOM  morpemHoct — npubopa.  Cnywaiinas
norpentHocth MokeT gocturarb 100% oT Bceil MOrpemHocTd, €ciu
M3MEPUTENbHBIA MPUOOp TpEeaHa3HAYCH I MHOTOKPATHBIX H3MEpPEHUN

WM MOXET COCTABJIATbL BCIMYMHY, MCHBIIYIO HWJIHW PABHYIO g oT

CYMMapHOW TIOTPEIIHOCTH W €CIAM TpuOOp TMpeaHa3Ha4deH s
OJTHOKPATHBIX U3MEPECHUM.

Heobxoammo Takke MOMHUTh, YTO MPU U3MEPEHUU JTFO00N BEIIMUNHBI
BBITIOTHSIOT HaBeACHUE JABaXAbl (HA OMUH M Ha JAPYrod Kpai oObekTa, Ha
«0» 1 Ha OOBEKT M T.I1.).

Hanpumep, cymMapHas IOIpelIHOCTb H3MEpEHHs paBHa AYs.

. 1 1
CrnyyaliHas TIOTPEIIHOCTh MOXET COCTaBHTH 3 (E wi 1) or Hee:

1 .
AYean =§Ay2, a ciiyyailHas TMOTPEIIHOCTh OJHOTO HaBeleHUsi OyleT B

1
\/E a3 MeHpIie Ay, = —AV...

HpI/I HCIIOJIB30BAHUHN ABTOKOJUIMMAIIMOHHBIX HW3MCPUTCIIBHBIX CXCM

HaJl0 YYCCTb TOT q)aKT, qTo cnyqaﬁHa;I NOTpCIIHOCTb HABCACHUS IJIA
ABTOKOJUIMMAIIMOHHBIX CHCTCM MCHBIIC, YCM AJIA O6BI‘-IHBIX, B JIBa pa3sa.

1 1
Torz[a AT]HAK = EAT]H ; AXHAK = EAXH .
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34.

35.

36.

37.

38.

3agaun

OnpenenuTh CAy4alHYI TOrPEIIHOCTh HABEACHUS 3PHUTEIbHOU
TPYOBI TEOIOJIUTA C JUaMETPOM 00bekTHBa D

a) D =20 mwm;

0) D =30 mwm;

B) D =40 mm.

OObeKT — TpeyrojibHash Mapka, a OKyIsIpHas CeTKka — KOCOoe
HIepeKpecTre.

Onpenenuth B  YIIOBBIX CEKYHIAX CIYYallHYI0 TIOTPEIIHOCTH
HaBEJICHUS 3pUTEIBHOIN TPYObI TEOJ0IMTA C TMaMeTPOM oObekThBa D :
a) D =30 mwm;

0) D =20 mwm;

B) D =50 mm.

O6wvexkr — T-oOpa3Hasi mMapka, €clu OKYyJIspHash CeTka HUMEET BU]I
IPSIMOTO TIEPEKPECTHS.

Onpenenutb ciay4yallHyI0 MOTPEIIHOCTh HABEIEHUS 3PUTENIbHOMN
TpyObl pedpakTOMeTpa Ha TPAHUIy [OJHOIO BHYTPEHHETO
OTpa)KEHUsl, €CIIM OKYJISIpHas CeTKa — Kocoe nepekpectue. Juamerp
00bEKTHBA 3pUTENIbHOM TpyObl D!

a) D =20 mwm;
0) D =25 mwm;
B) D =30 mm.

Onpenenutb Cciay4yalHyI0 MOTPEIUIHOCTh HABEIEHUS 3PUTENIbHOMN
TpyObl pedpakTOMeTpa Ha TPAaHUIy [OJHOIO BHYTPEHHETO
OTpPaXEHUs, €CIM OKYJSpHas CeTKa NpeACTaBiIsIeT co00l Kocoe
nepekpectue. [luamerp 00beKkTHBa 3pUTENbHON TPYOBI D

a) D =10 mwm;

0) D =15 mm;

B) D =30 mm.

Onpenenuth Cly4allHy!0 MOTPEIIHOCTh HABEJACHUSI 3PUTEIIBHOU
TpyObl ¢ auameTpom oObekTuBa D Ha m300pakeHHEe MUPBI, €Clu
KOHTPOJUPYETCS TUONTPUIHAS IIIKaTa MPEIIICCTBYIOMICH CUCTEMBI.

a) D =20 mwm;
0) D =40 mm;
B) D =50 mm.
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39.

40.

4].

42.

43.

C noMomiblo0 3pUTENBHON TPYObl KOHTPOJIHUPYETCS JAUONTPHUITHAS
HIKaza OKyJsipa, UMEIOIIEro JUAMETP BBIXOJHOTO 3padka D :

a) D=2 mm;

0) D=5 mwm;

B) D=4 Mmm.

Paccuntare ciay4aiiHyto MOrpenIHOCTh OTHOTO HaBE/ICHUSI.

Onpenenuth CIy9allHYIO MOTPEITHOCTh MOMEPEYHOr0 HaBEACHHS Ha
I'PaHUIly TIOJIHOTO BHYTPEHHETO OTPaKEHUS B (DOTOAICKTPUYCCKOM
pedpakToMeTpe, €ClI aHAJIM3aTop — CKaHWpYyIomas Ienb. Jluamerp
oonextuBa D

a) D =15 mwm;
0) D =30 mum;
B) D =40 mm.

B  ¢dorosnexTpuueckom pedpakromerpe O0OBEKTOM  HABEACHHUS
SBIISICTCSL  TPAHMIIA  TOJHOTO  BHYTPEHHEr0  OTPAXKEHHS,  a
aHaJN3aToOpoOM — CKaHWpylomas 1menb. OmnpenenuTts CcaydaiiHyIo
MOTPENTHOCTh MOTIEPEYHOTO HABENCHUS, €CIIM B CUCTEME HABEIACHUS
UCTIOIB3YETCSl OOBEKTUB C AuameTpoM D :

a) D =15 mm;
0) D =10 mm;
B) D =25 mwm.

Onpenenuth  Cly4ailHyr0  MOTPEIIHOCTh  (DOTORIEKTPUUECKOTO
HaBE/ICHUsI Ha PE3KOCTh OOBEKTHBA 3PUTEIBHOM TPYOsI ¢ tuamerpoM D
a) D =30 mwm;

0) D =40 mm;

B) D =50 mm.

Hcnonb3yercss mpOCTEUIINN METO HABEACHUS — MO MAaKCHUMaJIbHOU
OCBEIICHHOCTH B MJIOCKOCTU MaJIoN Ara(parmsi.

Onpenenuth  CIy4ailHyl0  HOTPEIIHOCTh  (POTOIIEKTPHUUECKOTO
HaBEJIEHUSA Ha PE3KOCTh OOBekTHBa nuamerpoM D, dokycHoe
paccrosinie ooObekTrBa T':

a) D=50 mm, f'=200 mm;
0) D=30 mm, f'=100 mm;
B) D =60 mMm, f'=300 mwm.
OOBEKTOM SIBIISIETCSI CBETAIIASACS IIETb U UCTIONB3YETCS TPOCTEHUIIIHIA
MeTon (POTORNIEKTpUYECKON (OKYCUPOBKM — TIO MaKCHMaJIbHOM
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44,

45.

46.

47.

48.

OCBCIIIEHHOCTH B IUIOCKOCTH Majiol  auadparmbl, CTOSIIEH
noOIM30CTH OT 337Hero pokyca 0ObEKTUBA.

CnydaiiHasi TOIPEIIHOCTh TMOMNEPEYHOTO HABEIACHUS 3PUTENIBHOU
TpyObl nuamerpom D paBHa Aw,. Hackoiabko cloXHBIA MeETOX
HABEJICHUS UCTIOIb30BAJICA?
a) D =20 mm, Aw, =0,5";
6) D=30 MM, Aw, =0,2";
B) D =40 MM, Aw, =0,2".

Onpenenutsb CITy4aiiHYIO MOTPEITHOCTh HaBEJICHMUSI
JIBYXKOOPJMHATHOTO MHUKPOCKONA Ha M300paKEHUE 3BE37bl TMPH
n3Mepennn gororpadun 38e3aHOr0 HeOa. Anieprypa MUKpockomna A
a) A=0,2;

06) A=05;

B) A=038.

Onpenenuty Cily4allHyl0 [OTPEIIHOCTh HABEACHUS OTCUYETHOIO
MUKpPOCKONIa ¢ anepTypod A Ha [MITPUX OCHOBHOM IIKAJIbL.
Hcnonp3yercs ciupanbHbIA OKYJISIPHBIM MUKPOMETD.

a) A=0,2;
0) A=0,3;
B) A=0,5.

Onpenenuts Cily4allHyl0 MOTPEIIHOCTh HABEACHUS OTCYETHOIO
MUKpPOCKOIIa KOMIIAPATopa Ha IITPUX OCHOBHOM IIKAJIbl, €CIU
aHAJIM3aTOPOM CIIY’KUT CeTKa-OuCcCceKTop. AnepTypa MUKpockona A:
a) A=0,2;

0) A=0,5;

B) A=0,65.

OnpenenuTh CIydalHYI0 MOIPEIIHOCTh MPOIOILHOIO HABEACHUS Ha
pe3koe HM300paKeHHE TpaHel IJIOCKOMapaIeIbHON IUIACTHHKH.
HaBezeHne npou3BOIUTCS ¢ TOMOIIBI0O MUKPOCKOIIA ¢ anepTypor A
a) A=0,2;

0) A=0,5;

B) A=038.
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49.

50.

ol.

52,

53.

Onpenenurps Cilay4allHyr0 MOTPEIIHOCTh HABEACHUS OTCUYETHOIO
MUKpPOCKOIIa KOMIIApAaTopa Ha IITPUX OCHOBHOM IIKaJbl, €CIU
aHaJIM3arop — OMCCEeKTop. AnepTypa MUKpockona A:

a) A=0,25;
0) A=0,65;
B) A=0_8.

Onpenenurs Ciy4allHyl0 IIOIPEIIHOCTh HABEACHUS MHMKPOCKOIA
KOMIIapaTropa MpU M3MEPEHHH PACCTOSHUS MEXIY LIEHTPAMH MaJIbIX

OTBEPCTUI, €CIIM CETKa MHUKpPOCKOma — Imepekpectue. Aneprypa
MUKpOckomna A’

a) A=0,2;

0) A=04;

B) A=05.

Ha onruueckoM kommaparope M3MEpSIETCS PACCTOSHHE MEXITY
LEHTPaMU MajibIX OTBEpCTHI. ONpeneinTh CIy4ailHyr0 NOTrPEIIHOCTb
HAaBEJICHUs, €CIIH CE€TKa MHUKPOCKONA MMEET BHUJ KOHLIEHTPHUYECKUX
kosenl. Mlcnonb3yercss MUKPOCKOM C anepTypor A

a) A=0,2;
0) A=0,5;
B) A=0,7.

Onpenenurp Ciy4ailHyr0 MOIPEIIHOCTh HAaBEACHUS MHUKPOCKOIA C
aneprypod A TIpM U3MEPEHUM TOJIIMHBI JIMH3bI, €CJIHM CEeTKa
MHKPOCKOIIA — IEPEKPECTHE.

a) A=0,2;
0) A=0,3;
B) A=05.
Omnpenenurhb CITy4aiiHyIo HOIPEIIHOCTh HaBE/ICHUS

(pOTORIEKTPUYECKOTO MUKPOCKOIA Ha CBETSIIYIOCS TOYKY, €CJIM OHO
MPOU3BOJIUTCSL C  TIOMOIIBIO  MOJTYIUCKOBOTO  MOJYJISITOpa W
(OTOIMEKTPUIECKOTO YCTPOMCTBA. AlepTypa MUKpOCcKoma A

a) A=0,3;

06) A=05;

B) A=0,65.
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54,

55.

56.

S7.

58.

Onpenenursb CIIy4alHYIO MOTPEIHOCTh HaBEJICHHUS
(pOTORIEKTPUUECKOTO MUKPOCKOIA Ha CBETSIIYIOCS TOYKY, €CJIM OHO
MPOU3BOAMUTCS C IOMOMIBIO  MOJYAUCKOBOIO  MOAYISATOpa H
(POTORNIEKTPUYECKOTO YCTPOICTBa. AniepTypa MUKpockona A:

a) A=0,2;

0) A=0,5;

B) A=0,7.

Ciy4aliHasi IOTPEIIHOCTh MONEPEYHOr0 HABEJECHUS AJIs1 MUKPOCKOTIA C
aneprypoi A paBma 0,5mvxm. Kakoii MeTon  HaBeneHHS
WCIIOTB30BAJICA?

a) A=0,2;
0) A=0,5;
B) A=0_8.

CnyyaliHas MOTrPEIIHOCTb HABEACHUS  3pUTENBHOW TpPYOBl C
auamerpoM oObekTnBa D paBHa Aw®,. Hackoiabko COXHBIA MeTOA
HABEJICHUS UCTIOIb30BAJICA?

a) D=30mMm, Aw, =1";

0) D=40mm, Ao, =1";

B) D=50mm, Ao, =2,

Nmeercsa 00bEKTUB MUKPOCKOIIA € anepTypoi A:

a) A=01;
0) A=0,2;
B) A=05.

CayvaiiHasi TOTPEIIHOCTh ITPOIOILHOTO HEBEJCHHUS JOJDKHA OBITh paBHA
10 MkM. MOXXHO JIH TIOJMYYHTh TaKyl TOTPEIIHOCTh C WMEHOITUMCS
00bEKTHUBOM MHUKPOCKOIIA; €CIIM MOXKHO, TO KAKUM CITIOCOOOM?

W3MepuTenbHbIE  MUKPOCKOII HMEET CMEHHBIE OOBEKTHUBBI C
aneprypamu 0,1; 0,2; 0,3. [lorpemHocTs U3MepeHUss KOOPAUHAT HE
JOJI’KHA IIPEBBIIIATH BEJIMYUHY AY !

a) Ay =01 mkmMm;

0) Ay =05 Mkm;

B) Ay =1 MKwM.

MoXHO M TIONy4uTh TpeOyeMyr0 TOYHOCTh C YKa3aHHBIMHU
00BEKTHUBAMHU, €CJIU MOXKHO, TO KAKUM CIIOCOO0OM?
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59.

60.

61.

62.

63.

64.

[TorpenHoCTh M3MEPEHHS YIIOB C ITOMOINBIO TeofonuTta paBHa 1.
Kakoin Merog HaBeleHMS  UCHOJNB30BAICS, €CIM  HABEACHUS
MHOToKpartHbie? [{luamerp oobekTuBa D :

a) D =20 mwm;
0) D =30 mwm;
B) D =40 mm.

[TomoOparh 3puTenbHyI0 TPpyOy K pedpakTOMETPY, €ClId MOTPEITHOCTh
M3MEPEHHUS YIIOB HE JO/DKHA MPEBBINIATh BETUYNHY A® !

a) Awm=30";

0) A\w=1';

B) Am=20".

[TogoOpars 3pUTEIbHYI0 TPYOy K TOHHOMETPY, €CIH IMOTPEUIHOCTh
U3MEPEHHUS YIJIOB HE JOJDKHA MPEBBIIIATh BEIUUUHY AWM !

a) Aw=2";

0) Aw=5";

B) Aw=10".

[Tono0path 3pUTEIbHYIO TPYOY IS M3MEPEHHUS CXOAMMOCTH ITy4KOB,
CCJIM MOTPEIIHOCTh U3MEPEHHUS HE JIOJIKHA MPEBBIIIATh BEINIUHY AZ !
a) Az =0,005 nmrp;

0) Az =0,01 anrp;

B) Az =0,02 aorp.

[TomoOparb MUKpPOCKON JjIsi TPOJOJABHBIX HW3MEPEHUM, €CIH
MOTPENTHOCTh U3MEPEHUS HE JOJKHA MPEBBIIIATH BEIMUUHY AY :

a) Ay =05 MKwm;

0) Ay =1 MKM;

B) Ay =2 MKM.

[TonoOparh 3pUTEIIbHYIO TPYOy A M3MEPEHHUS CUJIbl JIMH3bI, CCIIH
MOrPELIHOCTh U3MEPEHHS HE JIOJKHA MPEBHIIIATh BEUMIUHY AD :

a) A® =0,05 gorp;

0) A®=0,01 anrp;

B) A®=0,005 gorp.
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65.

66.

67.

68.

69.

70.

[lomoOparb MHMKPOCKOI K JABYXKOOPAMHATHOMY H3MEPUTEIHHOMY
MUKPOCKOILY, €CJIM MOIPEIHOCTh U3MEPEHUS HE NOJDKHA IPEBBILIATH
BEIUYUHY AY !

a) Ay =0,5 MkwMm;
0) Ay =1 MKM;
B) Ay =2 MKM.

Kakue xapakTepuCTHUKH TOKEH UMETh OObEKTUB JIBYXKOOPAUHATHOTO
W3MEPUTEIILHOTO MHKPOCKOMA JUIsi TOro, YTOOBI TOTPEIIHOCTh
W3MEPEHUS HE MPEBBIIIAIA BEIUYUHY AY !

a) Ay =1 MKwm;
0) Ay =15 MkM;
B) Ay =2,5 MKM.

[TomoOparb MHUKpPOCKOIl ISl MPOAOJBHBIX HM3MEPEHUM, €Clin
IIOrPEIIHOCTD U3MEPEHNUN HE JTOJKHA IIPEBBIIATh BEJIMYNHY AZ !

a) Az =0,005 mwm;

0) Az =0,01 mm;

B) Az =0,02 mm.

[Tono6paTh OTCUETHBI MUKPOCKOIT K C(hepOMETPY, €CIIM MOTPEITHOCTD
OJIHOTO OTCUETa HE JODKHA IPEBHIIIATh BEIUYUHY AY

a) Ay =0,1 mxmMm;

0) Ay =0,2 MkM;

B) Ay =0,5 mMkM.

Kakue xapakTepucTUKH JODKHA HWMETh  aBTOKOJUIMMAIMOHHAs
3puTeNbHAS TPyOa, eciu TpeOyeTcs U3MEpSATh PaauyC KPUBU3HBI
40000 mm ¢ morpemHOocThIO AR ?

a) AR =5 mwm;
0) AR =10 mm;
B) AR =20 mwm.

[TonoOparh OTCUETHBIN MUKPOCKOIT K TOHUOMETPY, €CJIU MOTPEIIHOCTh
OJTHOTO OTCYETA HE JOJKHA MPEBBIIATh BEINYUHY A® !

a) A w=0,2";

0) Aw=0,5";

B) Aw=1".

Huamerp numb6a pasen 140 mm.
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71.

12,

73.

74.

75.

76.

[TomoOpaTh aBTOKOJIMMAIIMOHHYIO 3PUTEIBHYIO TPYOy K TOHHOMETPY,
€CITH MTOTPEIIHOCTh M3MEPEHHS HE JOJDKHA MPEBBINIATh BEIHUUHY AW
a) A\ w=1";
0) A\w=2";
B) Aw=5".

[TomoOparh aBTOKOJUIMMAITMOHHBIA MHUKPOCKOIN JJII  U3MEPCHHUS
pazaryca KpuBM3HBI R TOBEPXHOCTH C MOTPEIIHOCTHIO He Oonee AR.
a) R=-100 MM, AR =0,05 mm;

0) R =20 mm, AR =0,05 mm;

B) R =-50 MM, AR =0,02 mm.

[TomoOparh OTCYETHBIA MHKPOCKON K pedpakTOMeTpy, €Clu
MOTPEIIHOCTh OJTHOTO OTCUETA HE JI0JKHA MPEBBIIIATh BETUUUHY A® !
a) A w=0,5";

0) A\w=1";

B) Aw=2".

Huamerp numba pasen 100 mm.

[Tomo6parh aBTOKOUTMMAIIMOHHYIO 3PUTEIbHYIO TPYOy K TOHUOMETDY,
€CJIM TOTPEIIHOCTh HM3MEPEHUSI HE JOJDKHA IIPEBBINIATh BEIMYUHY
A®:

a) A w=5";
0) Aw=2";
B) Aw=0,2".

Paccunrare TOYHOCTH (DOKYCUPOBOUHOW MOABUKKUA B 3PUTEIbHOMN
TpyOe, NpeaHa3HAUEHHOM /Jii BHU3yaJbHBIX YIJIOBBIX H3MEPEHUI.
dokycHoe paccrosinue oobektuBa ', nuamerp oObekTHBa D

a) f'=250 mm, D =50 mm;

0) T'=500 mm, D =50 mm;

B) f'=2000 MM, D =100 mm.

Paccunrare TOUHOCTH (DOKYCHPOBOYHOU TOJABUKKHA B MHUKPOCKOIIE,
CIYXAIlUM Ul BHU3YaJbHBIX M3MEPEHUM KOOPAMHAT HA IUIOCKOCTH,
€CJIM anepTypa MUKpockona A:

a) A=0,2;
0) A=0,3;
B) A=0,5.
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77.

78.

79.

80.

Paccuurare morpemHoOCTh MEXaHWU3Ma ~JUONTPUUHOW  HABOAKU
OKYJIsipa MUKPOCKOIIA, €CJIM alepTypa B MPOCTPAHCTBE CETKU A

a) A=0,05;

0) A=01;

B) A=015.

MuUKpOCKOT UCTIONB3YETCA ISl HONIEPEYHBIX U3MEPEHUM.

Paccuurare nmorpemHoOCTh MEXaHW3Ma JUONTPHUUHOW  HABOAKHU
OKYyJIsipa 3pPUTEIBHOM TPYyObl, HCHOIB3YEeMON IS TOIMEPEUHbIX
u3MepeHuil. AniepTypa 3pUTeNIbHON TPyObl B MPOCTPAHCTBE CETKU A
a) A=01;

0) A=0,2;

B) A=0,25.

[Tonp3ydaCh MOHATHEM  CIIyYalHOM  IIOTPEIIHOCTH  HABEICHHS,
paccuuTarh JOMYCK Ha M3TOTOBJIEHHE TECTOBOTO OOBEKTa B BHJIE
IEJIM, PACIOIOKEHHOM B KOJUTUMATOPE C IMaMeTpoM oObekThBa D u
(GokycHbIM paccTosiHuem f':

a) D=50 mm, f'=500 mm;

0) D=80 mm, f'=1000 mm;

B) D=30 MM, f'=600 mm.

Konnmumarop  ucnomb3yeTcss B YCTAHOBKE U BU3YaJIbHBIX
MONEPEYHBIX N3MEPECHUM.

[Toab3ysch MOHATHEM YYBCTBUTEIBHOCTH HABEIACHHS, PACCUUTATh
JIOMYCK Ha BBICOTY MHUKPOHEPOBHOCTEH KpaeB IIE/IH, HCIIOIb3yeMOM B
KaueCcTBEe TeCT-00beKTa B Kojutmmarope. Juamerp xoiwmmaropa D,
(dokycHoe paccrosHue oobekTuBa f':

a) D=50 mm, f'=300 mm;

0) D=60 mm, f'=800 mm;

B) D =40 mm, f'=400 mm.

Kommmarop  ucnone3yercss B YCTAHOBKE  JUIA  BU3YaJbHBIX
ITOIIEPEYHBIX U3MEPEHU.
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81.

82.

83.

Ilonb3ysiCh  MOHSATHEM  CIy4alHOM  NOTPEIIHOCTH  HAaBEICHUS,
paccuuTarb JOIMYCK HAa M3rOTOBJICHUE CKAHMPYIOLIEH IENH, CTOSIIECH
B (poroanexrpuueckoM MHUKpockone. OObEKTUB MHUKPOCKONA HUMEET
aneprypy A u yBenumuenue V :

a) A=0,2,V =-8%;
0) A=03,V =-107;
B) A=05,V =40,

Ilonp3ysiCh  MOHSATHEM  CIly4alHOM  NOTPEIIHOCTH  HAaBEIACHUS,
paccuurarb JOMYCK Ha BBICOTY MHKPOHEPOBHOCTEH CKaHHUPYIOLIEH
men, crosnied B (DOTORIEKTPUIECKOM MHUKpOcKore. OObeKTuB
MUKPOCKOIIa UMEET anepTypy A u yBenuueHwue V :

a) A=01,V =-10%;
6) A=0,3,V =-15%;
B) A=0,65,V = —25%,

Onwupasice Ha BEIWYMHY CIYYalHOW TMOTPEIIHOCTH MONEPEYHOrO
HaBEJICHUS, HAUTHU MOTPEITHOCTh U3TOTOBJICHUS MEPEKPECTHS CETKU B
ABTOKOJUTMMAIIMOHHOM OKyisipe [aycca. AmepTypa B OpOCTpaHCTBE
cerku A

a) A=01;
0) A=0,05;
B) A=015.
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IIpumepsl perienus 3agaqy

Ipumep 3. Nmerorcs nBa 0ObEKTHBa MHKPOCKOMA, CO CIEAYIOIIUMU
xapakrepuctukamu: A =0,5 u A; =0,55 mxm; A, =0,8 u A, =0,80 mMxm.
Jyst kKakoro U3 OObEKTUBOB TpeOyeTcst Oomee CIOKHBIA METOJ] HaBEICHUS,
€CIM TMOTPEHIHOCTh IOMEPEYHOr0 HABEJACHHUS HE JOJKHA TIPEBBIIIATh
0,2 MKM?

Pewenue:

Haipgem ciydailHyt0 DOTPEIIHOCTh IIONEPEYHOIO HABEACHUA IS
OHOTO M JIPYroro OObEKTHBA MHUKPOCKONA B KAHOHMYECKUX EIWHHUIIAX:

ay-A _02-05_ 018 k.en.; An,, = Ay £, 0298 _ 0,2 k.ex.
Ay 0,55 Ay 0,80

OTBeT: TpC6yIOTC$I OAHWHAKOBBIC 110 CJIOXKHOCTHU MCTOAbI COBMCILICHMA.

Anﬂl =

IIpumep 4. HeoOxoauMo U3MEPUTH CXOAUMOCTb MyYKOB C MOTPEUIHOCTHIO
He 6onee 0,005 anTp. Juamerp umeromencs: TMONTPURHON TPyOKH paBeH
20 mm. ToguTcs nu nanHas TpyOKa Jj1sl MOAOOHBIX U3MEPEHUI?

Pewenue:

OnpenenarM MOTPEIIHOCTh HU3MEPEHUSI B KaHOHMUECKUX €IMHULAX:

_ Az-(D/2) 0,05-107°-107
A 0,55-10°
MPOJIOJIBHOTO HABEACHHUS MO PE3KOCTH H300pPaKEHHS MAI0T CIy4ailHYIO

Ay =0,91 k.en. [Tpocretiue METO/bI
MOTPEITHOCTh OTHOTO HaBEJCHUS AX:§ K.€ll., JUIA JBYX HaBEICHUI

ClTyJaiHas MOTPEITHOCTh oynet B J2 pa3 OobIIIe:
AXCJ’IH - \/E ° % - 0,47 K.GI[.

OTBer: naHHAs TUONTPUKHAS TPYyOKAa TOAMTCS JUISI M3MEPCHHHA C
TpeOyeMOil TOYHOCTHIO.
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Ipumep 5. [TomoOpaTh aBTOKOTMMAITMOHHBIM MUKPOCKOT JJISI U3MEPEHUS
paanycoB KPUBH3HBI BOTHYTHIX TIOBEPXHOCTEH, €CIU TMOTPEIIHOCTh
M3MEpeHUsI He ToJpkHa npeBbimarh 0,05 M.

Pemienue:

Jlana  cymmapHasi  TOTPEIIHOCTh  MPOMOJBHBIX  HM3MEPECHHM
Az; =0,05 mm. IlycTe mnpoekTHpyemblii HpUOOp CIYXKHUT Ji1 OHHO-

KparHbIX U3MepeHuu. Torga nois Ciayd4alnHOM MOTPEIIHOCTH B CYMMApPHOU

1 1
JOJKHA OBITh MEHee g: AZqon =§AZ2 =O’—§5=O,Ol7 MM. [l ogHOrO
HaBeJeHUs ClydaiiHas MOTPEUIHOCTh HABEACHUS COCTAaBUT BEIWYHHY, B
Az 0,017
J2  pas wmempmyioo: Az, =Sl _ =720 0012 Mm. O Merone
P 7o T2 14

HaBEJCHUSA HUYErO0 HE CKa3aHO. 3aJaJuMCs MPOCTEUIIUM METOAOM —
COBMEIIICHUEM TI0 PE3KOCTH HU300pakeHus. J[Ji1 HeaBTOKOIIMMAIMOHHBIX

BU3YyaJIbHBIX MPUOOPOB 3TOT METOJ AA€T MOTPEIIHOCTh Ay, = §K.6I[., IS

1
ABTOKOJJIMMALIMOHHBIX — B JIBA pa3a MEHbIIYIO Ay, ~ EK.ez[.

OnpenenuM anepTypy UCKOMOTO aBTOKOJZTUMAIMOHHOTO MUKPOCKOIIA'

-3
A= [Musch _ [1/6)-055-107 _ goames 00870 Owpymsent 1o
AZ Ak 0,012

A=0,1. Jlanee MmoxxHo Hautu [, mo (opmyrne MoIE3HOro0 yBEIUYECHHUS

mukpockona: 250A<T,, <1000A, te. 25 <TI, <100°. 3areMm MOXHO
nonobpare Vs u I

ox» 341arTbCd BEIWYMHON JIMHEWHOIO IO U HAaWTH,

TaKuM 06pa30M, BCC CHJIOBBLIC XapPaKTCPUCTUKU aABTOKOJIMMAIIUMOHHOI'O
MUKPOCKOIIA.
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Pa3mepbl AMPpPaKLUMOHHBLIX N300paXXeHUU TOYKU U FIUHUN.
Ucnonb3oBaHMe KaHOHUYECKUX eanHUL ANS U3MepPeHUs ManbliX
OTpe3KOoB (CcMeLleHUn). PacyeT TeCTOBbIX OOBbEKTOB

Manble momnepeuHbie W MPOAOIbHBIC OTPE3KH (CMCIICHHS) MPHHSITO
IIOMHUMO JCUCTBUTEIBHBIX CIWHUIl U3MEPSITh B KAHOHUYECCKUX ECAUHHUIAX
(k.em.). Popmyiibl TIepexo/ia OT ICHCTBUTEIbHBIX AUHUI] K KAHOHUYCCKUM
AMEIOT BU/L:

' 2 12
n:Ayé:Ay’A, X:AZA—:AZ’A—,
A A A A
I7¢ 1 — [OMEPEUHBI OTPE30K B KAHOHWYECCKUX eAMHMIAX; Ay miam Ay’ —

0000IIIeHHBIC BEIMYMHBI MAJIBIX MOTMEPEUHBIX OTPE3KOB HA MPEAMETE WU
M300paKEHHUH; y — MPOMOJIbHBIA OTPE30K B KAHOHUYECKHUX CIUHUIAX; AZ

wid Az’ — 0000IICHHBIC BEIMYMHBI MAaJbIX MPOMOIBHBIX OTPE3KOB B
IPOCTPAHCTBE IPEAMETOB WU m300pakeHmii; A wian A’ — 0000mICHHbIE
anepTypbl ONTUYECKOM CHUCTEMbl B MPOCTPAHCTBE MPEAMETOB WU
M300paXeHMi; A — OCHOBHAsI IJIMHA BOJTHBI.

OTpe3ku, BbIpaXCHHbIE B KAHOHMYECKHX €IMHULAX, Oe3pa3MepHBbl,
OJIMHAKOBBI B MPOCTPAHCTBE MPEIMETOB, CETKH M HU300pakeHuid. Maibie
OTpe3Ku (CMENICHHS) JUIS ONTHYCCKUX CHCTEM Pa3HOIO THIA Pa3IMIHBIX
arnepryp, a TaKXke s CUCTEM, padOTaIolIMX B Pa3HBIX CHEKTPabHBIX
o0mactsx, y1o0HO CpaBHWBATh, €CIIM OHHU OMPEICICHBI B KAHOHMYECKUX
€IMHULIAX.

3a pasmep AUGPAKIMOHHOTO HW300pPKEHUS TOYKH WIH JIMHUH
NPUHUMAIOT pa3Mep LEHTpPaIbHOW (QUIypsl B 3TOM H300paKEHUHU.
ComacHO TU(PAKIIMOHHON TEOPHH pa3Mep IEHTPaIbHOro IsATHa (IHucKa
Opu) B U300paKCHUN TOYKU HJICATHLHONW ONTHYECKON CUCTEMBI C KPYIIIbIM
3padykoM paBeH 1,22 x.en. JudpakunoHHBIN pa3Mep U300pakKeHHS JTUHUU
UJealbHOW ONTUYECKON CHUCTEMbl NPUONM3UTENbHO paBeH 1k.en. B

I[GﬁCTBHTGJIBHBIX CAWHUIAX COOTBCTCTBYIOINEC Ppa3sMEPbl paBHbI
A A

dT :1,22K, dj.I :K,
e d,(d, ) — 0606menHbIe pazMepsl JUBPAKITHOHHOTO H300PaKEHHS TOUKH
(AMHUK) B TOM IPOCTPAHCTBE, B KOTOpOM JedcTByeT ameprypa A. Jls
KOHEYHOI'O PACCTOSIHHS J0 mpeaMera (M300paXKeHUs) SIUHUIIBI H3MEPECHUS
paccMaTpUBACMBIX BEIIMUYMH — MUJUTAMETPBI, [Tl OECKOHEYHO YIIaJICHHOTO —
pamuanbl (B pacyeTrax) M CEKYHIbI (B OKOHYATCIbHBIX BBIpaXKEHHUsX). B
TOCIIEIHEM clyuae MX MOKHO 06o3HaauTs He d (d, ), a o, (o, ).
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JIss  KOHEYHOro  pacCcTosHHMS 10  npeamera  (M300paskeHUS)

pa3MEpHOCTh ~ MaJIbIX  MPOJONBHBIX  OTPE3KOB — MHJUIUMETPBI, IS
OECKOHEYHO YAAJICHHOIO — KWjoauonTpuu (B pacuerax) u auonTpuu (B
OKOHYATEJIbHBIX BBIPAKCHUSIX).

3agaun

84. MNzoOpaxeHHEe TOYKH CO3MAETCS] ONTUYECKOM CHCTEMOW C BBIXOIHBIM

85.

86.

87.

3paukom guamerpom D' na paccrostum 100 MM. Onpenenuts pasmep
[EHTPaIbHON GUTYPBI TUPPAKITUMOHHOTO H300pAKEHUS.

a) D'=20 mm;

0) D' =50 mwm;

B) D'=10 mwm.

HudpakimonHoe M300paKeHHE TOYKM  CO3/1Aa€TCAd  ONTHYECKOMN
cuctemMoil Ha paccrosHuud 250 MM OT ee BBIXOAHOTO 3pauka. Pammyc
aucKa Dpu paBeH I’

a) r'=0,125 mm;

0) r'=0,25 mm;

B) I'=0,5 mm.

Haiit auamerp BBIXOZHOIO 3payka.

MuKpocKonoM co3aercsi U300paKeHUE CBETAIICHCS TOYKUM Ha OCH.
Onpenenutb quaMeTp LEHTPATbHOIO AU(PPAKIIMOHHOTO MaKCUMyMa B
MPOCTPAHCTBE MPEAMETOB, B MPOCTPAHCTBE CETKU U B MPOCTPAHCTBE
n3o0paxxeHuil. YBenuueHue oObekTHBa [}, ameprypa oObekTuBa A,

BUAMMOE yBEIMYEHUE OKyIspa 1 :
a) p=-40", A=0,6, I'=157;
0) p=-30", A=04,T=7";
B) p=-60", A=08, I'=10".

OObexTHB MUKpOCKOMa 3 x A co3maaeT n300pakeHne CBETSIICHCS TOUKU Ha

ocu. OnpenenuTb MPOAOIbHBIA pa3Mep LEHTPAILHOIO JU(pPaKIIMOHHOTO
MaKCHMyMa B IPOCTPAHCTBE MPEIMETOB U B MPOCTPAHCTBE M300PAKESHHIA .

a) p=-10", A=0,3;
6) p=-8, A=0,2;
B) p=-5, A=01.
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88.

89.

90.

91.

92.

Tpux cetkn mukpockora uveet mupuay 0,05 Mmm. CpaBHUTE 3TOT pazMep
C pa3MepoM IEHTPATLHOTO AU(PAKIMOHHOTO MaKCHMyMa B M300payKeHUU
JIMHUH, €CTU OOBEKTUB MUKPOCKOIA UMEET XapaKTEPUCTUKH B x A

a) f=-60%, A=08;
6) p=—-40", A=06;
B) p=-8%, A=0,2.

TpeOyemasi TOTPENTHOCTh TPOMOIBHBIX HM3MEPEHUH C TMOMOIIBIO
mukpockorna paBHa 0,005 mm. Kakyro momo mpomoiasHOTO pa3mepa
INGPaKIMOHHOTO H300paKE€HUsT TOYKM COCTaBJIAE€T YyKa3aHHas
BenuunHa? Vcnonb3yeTcss 00beKTUB C anepTypoid A

a) A=0,5;
0) A=0,2;
B) A=038.

Okymsip ¢ GoKycHbIM paccrosHueM ' W AHaMETpOM BBIXOIHOIO 3padka
D’ co3maer mudpakironHoe n3o0paxkenre Touku. OnpeaeanTb JuaMeTp
JMCKa DPH B TUTOCKOCTH TIPEMETOB U B IPOCTPAHCTBE U300PAKCHUM .

a) f'=10 mm, D' =2 mw;

0) f'=15 MM, D'=2 mm;

B) f'=25 mm, D'=4 mm.

Okymsip ¢ QoKycHbIM paccrosHueMm f’' W aAMaMeTpOM BBIXOAHOIO
3pauka D' cosmaer aqudpaxumonnoe nzobpakeHne Touku. OmpeaeanTh
MIPOMOJIHBIA Pa3Mep MEHTPAILHOTO AU(PPAKIIMOHHOTO MaKCUMyMa B
MIPOCTPAHCTBE MPEAMETOB M B ITPOCTPAHCTBE N300pasKeHUH.

a) f'=10 mm, D' =2 mw;

0) f'=15 mm, D' =2 mm;

B) f'=25mm, D'=4 mm.

3putenbHas Tpyda uMMeeT OO0beKTHB ¢ auamerpoM D, ¢dokycHbIM
paccrosiHreMm f' ¥ OKyIsp ¢ BUAMMBIM yBerueHueM [

a) f'=500 mm, D =40 mMm, I'=15%;
0) f'=500 mm, D =40 mm, I =10";
B) f'=300 mm, D =30 mm, ' =20".

Onpenenutb NPOAONBHBIN pa3Mep AUPPAKIUOHHOTO H300paKESHUS
TOYKU B NMMPOCTPAHCTBE MPEIMETOB, CETKH U U300paKEHU.
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93.

94.

95.

96.

97.

Tpux cetku 3purenbHoit TpyObl umeet mupuny 0,05 mm. CpaBHUTH
ATOT pa3Mep ¢ AUPPAKIHOHHBIM pa3MepoM H300paKEHUS CETKHU.
dokycHoe paccrosHEe oObekTMBAa paBHO ', oOTHOcUTEnbHOE
orBepctue 1:K:

a) f'=1000 mMm, K=8;

0) f'=500 mMm, K=5;

B) f'=200 mm, K=4,

Onpenenuth NPOAONABHBIN pa3Mep AUPPAKIUOHHOTO H300paKESHUS
TOYKH JJIsi OOBEKTHBA 3pUTEIILHOW TPyObl B IPOCTPAHCTBE
n3o0paxkenuii. ®okycHoe paccTosiHue oo0bekTuBa f', OTHOCHTENBHOES

orBepctue 1:K:

a) f'=500 mm, K =5;
0) f'=300 mMm, K=4;
B) f'=2000 MM, K=10.

[TorpemHocTs  (POKYCHPOBOYHOTO  TMEpeMelleHus  OOBhEKTHBA
sputenbHOi TpyObl cocrammsier 0,05 mm. Haiftu 3Ty BenuumHy B
KaHOHMYCCKUX eauHMIax. PoKycHoe paccTosHue oObekThBa f',

oTtHOocutenbHOe orBepcTue 1:K':
a) f'=600 mm, K =8;
0) f'=500 mMm, K=5;
B) f'=300 mm, K=4.

Onpenenuts pasmep IUPAKIIMOHHOTO HW300paXEHUST TOYKA B
MPOCTPAHCTBE H300pPaKEHH OOBEKTHBA MHUKPOCKOIA. YBEITWYCHUE
oobekTuBa V , aneprypa A:

a)V=-10", A=0,3;
o)V =-8, A=0,2;
B)V =-5%, A=05.

Onpenenuts paszmep AIUGPAKIIMOHHOTO H300paKEHUS JIMHUM B
MPOCTPAHCTBE H300pPaKEHH OOBEKTHBA MHUKPOCKOIA. YBEITWYCHUE
oobekTuBa V , aneprypa A:

a) V =—-10", A=0,4;
6) V =5, A=01;
B)V =20, A=0,4.
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98.

99.

Onpenenuth NPOAONABHBIN pa3Mep AUPPAKIUOHHOTO H300paKESHUS
TOYKU JUIsl OOBEKTHBA MHUKPOCKOINA B MPOCTPAHCTBE H300paKEHHUIL.
VYBenuuenue o0ObekTHBa V , aneprypa A:

a) V = —60%, A=08:;
6)V :_SOX, A20171
B)V = —40", A=0,5.

MTpux cerkn mukpockona umeet mupuny 0,05 mm. CpaBHUTH 3TOT
pasMep ¢ AudpakiMOHHBIM. YBennueHne oobekTuBa V , ameprypa A’

a)V =-40", A=0,6;
o)V =-20", A=0,3;
B)V=-10", A=0,3.

100. ITocne oObekTHBa MUKPOCKOTIa H300paKeHUE HE COBMAJIO C CETKOM Ha

BermunHy AZ =1 MM (pacdokycupoBano). Beipa3urs 3Ty BelMUnHy B
KAaHOHUYECKUX eIMHUIaX. YBeauueHue oobekTuBa V , aneprypa A:

a)V =-20", A=04;
6)V =-5%, A=01;
B)V=-10", A=0,3.

101. Onpenenutpy pasmep AUPPAKIIMOHHOTO H300PAKEHUS TOUKH IS

OKyJIsIpa B MPOCTPAHCTBE MpeaMeToB. DOKYCHOE PacCTOSHUE OKYIIsIpa
f’, mnameTp BXOIHOTO 3padka D :

a) T'=10 mm, D=2 mm;
0) f'=15 mm, D =5 mm;
B) f'=8 MM, D=1 mm.

102. Onpenenutpy pasmep AUPPAKIIMOHHOTO H300PAKEHUS TOUKH IS

MUKPOCKOTIa, y KOTOporo aneprypa A:
a) A=01;6) A=0,4;8) A=056.

103. Onpenenutpy pazMep AUPPAKIUOHHOTO H300pAKEHUS] JIMHUW IS

MUKPOCKOTIa, y KOTOpOro aneprypa A:
a) A=0,05;6) A=0,2;B) A=0_8.
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104. O6bexT, HaOMOIAaeMbIii B MUKPOCKOII, Y KOTOPOTO aneprypa A, umeer
pasmep Ay
a) A=05, Ay =0,1 MxMm;
0) A=0,3, Ay =0,2 MkMm;
B) A=01, Ay =0,1 Mkm.
Haiitu 310T pasmep B KAHOHUYECKUX CIMHUIAX.

105. [TorpentHOCT, U3MEPEHUS C TIOMOIIBI0 MHKPOCKOIA, y KOTOPOTO
aneprypa A, cocrtaBmsier BenmumHy Ay =0,005 mm. Haiitu sty
BEJIMYMHY B KAHOHUYECKUX CTUHUIIAX.

a) A=0,2;6) A=05;8) A=038.

106. ITorpemHoCTh NPOIOJIbHBIX M3MEPEHUI C MOMOIIBI0 MUKPOCKOIA, Y
Kotoporo ameprypa A, cocraBmsier BenmuunHy Az =0,05 mm. Haiitu
ATy BEJUUYHUHY B KAHOHMYECKUX E€AUHUIIAX.

a) A=0,3;0) A=0,5;8) A=038.

107.Onpenenutb MpOJAOABHBIN pazMep AUPPAKIUOHHOTO H300paKEHUS
TOYKH JIJII MUKPOCKOIIa, y KOTOpOro aneprypa A:
a) A=0,3;06) A=05;8B) A=0,7.

108.IlorpemHocts MexaHu3Ma IpyOoOl (QOKYCUPOBKHM MHKpPOCKOMA, V
kotoporo ameprypa A, cocraiser Benmmuuny 0,1 mm. Hailitu ee B
KAaHOHUYECKUX €TMHUIAX.

a) A=05;06) A=03;8B) A=05.

109.IlorpemHocTh MeXaHU3Ma TOHKOM (OKYCUPOBKM MHKpPOCKOMA, V
kotoporo aneptypa A, cocrarmsier BenuunHy 0,002 mM. Haiitu ee B
KAaHOHUYECKUX €IMHUIAX.

a) A=0,25:6) A=0,4:8) A=0,5.

110. Onpenenutp pazmep AUPPaKIIMOHHOTO W300PAKEHUSI TOUKU HA CETKE
00BbEKTHBa 3pUTEIIbHON TpyObl. POKYCHOE paccTosiHue oObekTBa f',
oTHOocutenbHOe orBepcTue 1:K':

a) f'=250 mm, K=5;
0) f'=500 mMm, K=8;
B) f'=1000 mm, K=10.
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111. Onpenenutpb pazmep AUPPAKIMOHHOTO U300paXKEHUS TMHUU HA CETKE
00beKTHBA 3pUTENIbHON TPYyObl. DOKycHOE paccTosiHre oObekThBa T,
nuameTp oObekTuBa D :

a) f'=300 mm, D =60 mm;
0) T'=500 mMm, D =40 mm;
B) f'=800 mm, D =80 mm.

112. Onpenenuts pazMep AUPPAKIUOHHOTO H300paKEHUsS] JIMHUW IS
OKYJIsIpa B MPOCTPAHCTBE IpeaMeToB. POKYCHOE pacCTOSIHUE OKYJsipa
f’, mmameTp BbIXOmHOTO 3padka D!

a) f'=20 mm, D' =5 mwm;
0) '=5wmMm D'=3 muMm;
B) f'=2 mm, D'=2 mm.

113. Onpenenuts MNPOJAOJABHBIN pazMep AUPPAKIUOHHOTO H300paKEHUS
TOYKU JJii OKYIsipa B MPOCTpaHCTBE mpeaMeTroB. DokycHoe
paccrostue okynsipa f', amamerp BbxomHOTO 3pavka D':

a) f'=25mMm, D'=5 mum;
0) T'=20 mm, D'=5 mm;
B) f'=2 mm, D'=2 mm.

114. MItpux cetku okymspa umeer wmwmpunHy 0,1 mm. CpaBHUTH 3Ty
BEJIMYUHY C JU(PAKUMOHHBIM pa3MEpoM HU300paKeHUs] JIMHUMU.
doxycHoe paccrosaue okyaspa f’, mmamerp BeixomHoro 3pauka D':

a) f'=10 mm, D' =4 muy;
0) '=5wmMm D'=3 muMm;
B) f'=20 MM, D'=5 mwm.

115.CeTtka okynspa BbIIONIHEHA caBoeHHOW ¢ 3azopom 0,05 mm.
[IpaBunbHO 7M1 BBIOpaHAa BENIWYMHA 3a30pa, €CIM OHA JIOJKHA
cocrapiarh 0,5 k.en.? dokycHoe paccrosiaue okyisipa f', mmamerp

BBIXOHOTO 3pauka D':

a) f'=8 MM, D'=2 My,
0) T'=2mm, D'=3 mum;
B) f'=30 mm, D'=5 mm.
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116.Kakoro pa3mepa ToueuHyl nauvadparMy HaJ0 IIOCTaBUTh B
KoJutuMarop, umeromui guamerp D, dokycHoe paccrosaue f', mis
noJy4yeHus TuGpaKkuOHHOTO U300paKeHUs?

a) D =100 mym, f'=1000 mwm;
0) D=200 mmM, f'=2000 mm;
B) D =50 mMm, f'=400 mwm.

117.Kakoro pa3mepa ToueuHyl jauvadparMy HaJ0 IIOCTaBUTh B
aBTOKOJUTMMATOp, MMetonmid quametp D, dokycHoe paccrosiaue T,
IUISI TOJTy4eHUsI TU(QPAKIHUOHHOTO N300paXKEeHUS?

a) D=250 mm, f'=2000 mm;
0) D =100 mMm, f'=500 mm;
B) D =40 mMm, f'=400 mwm.

118.Kakoro pa3mepa ToueuHyl nauvadparMy HaJ0 IOCTaBUTh B
KOJUIMMAarop Ha KOHEYHOE PACCTOSHUE, MMEIONMi yBenudeHue V ,
areprypy A’, 1S monydeHus e¢ TUGPaKIIHOHHOTO H300paKeHUs?
a)V=-5%, A’=0]1;

o)V =-8°, A'=0,2;
B) V =-10", A'=0,3.

119.byger 1M BHIHO TEPEKpPECTHE W3 HUTEH TOMIMHON =5 MKM,
U300pakaeMoe ONTHYECKOM CHUCTEMOM «KOJLTUMATOp + 3pUTENIbHAsS
Tpyoa»? Jluamerp xkomnmumaropa D (oKycHOE paccTosHUE

xkomummaropa f; nmamerp 3purensHOl TpyOml D, ., dokycHoe
paccTossHue 00bEKTHBA 3pUTENIbHOM TpYyObI f ., !

a) D, =100 mMm, f/=1000 mm; D, =80 mm; f ;.. =800 mm;

00 3T

6) D, =200 mMm, f/=1000 mm; D, =100 mm; f 5, =1000 mm;

003T

B) D, =200 mMm, f/=2000 mm; D, =50 mm; f,, =1000 mm.

003T

K!

120. PaccunTarh KOHTpAcT B M300paXE€HUH TEMHOTO IITpUXa IUPUHOMU t,
UCIOJIb3yEMOTIO B Ka4€CTBE TECT-00BbEKTA B KOJIMMATOPE, UMEIOIIEM
nuametrp D u dpokycHoe paccTosiHue oobekTrBa .

a)t=5 mkM, D=50 mm, f'=500 mm;
0) t =10 mxMm, D =100 MM, f'=500 mm;
B) t =5 MM, D =100 mm, f'=800 mm.
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121.Paccuutarh  KOHTpacT B  HM300paXeHMH TEMHOro  IITPUXA,
UCIOJIB3YEMOIO B KayeCTBE TECT-00bEKTAa B  aBTOKOJUIMMATOPE,
uMmeroleM auamerp oobektBa D u (okycHOe paccrosiHue
obObekTuBa f', ecim mupuHA MTPUXa COCTABISAET BEIHUYHHY 1t .

a) D=40 mm, f'=300 MM, t =2 MKM;
0) D=50 MM, f'=500 MM, t =10 MKM;
B) D=100 mm, f'=800 MM, t =5 MKMm.

122.Kakoro pa3mepa ToueuHyl jauvadparMy HaJ0 IIOCTaBUTh B
aBTOKOJIJTIMAIIIOHHBIH MUKPOCKOII JUTSt HOJTy4YEHUs ee
AU(PPAKIMOHHOTO H300pAKEHMs], €CIM HCIONb3yeTCs OOBEKTHB C
XxapakTepucTukamu f3x A:

a) Bx A=5x0]1;
0) Px A=8x%0,2;
B) Bx A=10x0,3.

123.Kakoro pa3mepa ToueuHyl0 auadparMy HaJao MOCTaBUTh HA
paccTostHUM L Tipu KOHTpoje 00bekTuBa ¢ quaMeTpoM 50 MM, 4TOOBI
NOMYYUTh TUPPAKIUOHHOE U300paKEHUE TOUKH?

a) L=1wm;
0) L=5 m;
B) L=10 m.

124. PaccuuTarh MHUPUHY LIETH, UCTIONb3YyEMOU B KaY€CTBE TECT-00bEKTA B
JBOMHOM MHKpockone JIMHHMKA, €clii TPUMEHEHBl OJUHAKOBBIE
OOBEKTHUBBI C XapaKTepUCTUKaMu 3 x A

a) Bx A=5x01;
0) px A=8x%0,2;
B) Bx A=10x0,3.

125.Kakoii MIMPUHBI JOUKHBI OBITH IITPUXH CETKH  OKYJISIPHOTO
MHUKpoMeTpa. Bumumoe yBemnuenue okyssipa I, 1uaMeTp BBIXOIHOTO
3pauka D':
a) '=10", D' =5 mm;
0) '=20", D'=2 mum;
B) [ =15, D'=2 mm.
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126.Paccunrars MIMPUHY INTPUXOB CETKH, CTOSAIICH B KOJIIMMATOpE B
KayecTBe  TecT-o0bekTa. DOKyCHOE  pacCTosHHE  OOBCKTHBA
xouumaropa f', nmameTp BxomHoro 3pauka D:

a) f'=1000 mM, D =100 mwm;

0) T'=500 mMm, D =60 mm;

B) f'=300 MM, D =40 mwm.

KonTponupyembie 00beKTH UIMEIOT AramMeTp He MeHee 10 mm.

127.Kakoil MUPUHBI MITPUXH MOXKET UMETh CETKa OKYISpa 3PUTEIHHOU
TpyOBsI? DoKycHOe paccrosiHue oKkyisapa f', nmuamerp BBIXOIHOTO
3pauka D':
a) f'=20 mm, D'=5 mm;
0) T'=40 mm, D'=5 mm;
B) f'=50 mm, D' =8 mm.

128.Kakoif mMpUHBI IITPUXUM MOXKHO HAHECTH Ha HU3MEPUTEIIbHYIO
JUHEINKY, HaOllloAaeMyl0 HEBOOPYKEHHBIM razoMm? J(namerp 3pauka

maza D

a) D=2 mm;
0) D=5 mwm;
B) D=8 mwm.

129.byner nu BUAHO NEPEKpPECTHE M3 HUTEH TOJIIMIMHOW 7 MKM 4Yepes
ONTUYECKYID  CHUCTEMY  «KOJJTUMATOp + 3pUTeNibHAs  TpyOa»?
Kommumarop wumeer guamerp 100 mMm, QokycHoe paccTosiHue
oobektBa 1000 MM. 3putenbHass Tpyba umeer auamerp D wu
BUAUMOE yBennyeHue I :

a) D=80 mm, I' =207;
0) D=50 mm, I'=20%;
B) D =30 mMm, I'=10".
JluameTp 3pauka riaza paBeH 2 MM.

130. Onpenenury mupuny nepsoro munumyma ®OPJI nns mukpockona.
YBenuuenue o0bekTHBa MUKpockomna V , aneprypa A’

a) V =60%, A=0,2;
6)V =40%, A=0,4;
B) V =45%, A=0,65.
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131.Ompenenuth TOPOrOBOE  paspemieHre 1o Pamero  aas  maphl
CBETAILIMXCS TOUYEK B IPOCTPAHCTBE NPEeaAMETOB. AriepTypa A’
a) A=0,65;6) A=0,3;B) A=0,25.

132.Onpegenuth TOPOTOBOE  paspemieHue 1o Pamero  aas  mapel
CBETALLMXCS TOUEK B yrioBor Mepe. unamerp D:
a) D=50;6) D=90;B) D=120.

133. Onpenenuth JTUHEWMHOE pa3pelICHHUE IS Maphl CBETSIIUXCS JTUHUN B
IIPOCTPAHCTBE MPEAMETOB. AnepTypa A'
a) A=01;0) A=0,2;B) A=0,3.

134.Onpenenurh yriioBO€ pas3pelieHue s Mapbl CBETAMIMXCS JIMHUA B
MPOCTPAaHCTBE mpeameToB. uamerp D!

a) D, =60;6) D, =40;8) D, =20.

135. Onpenenutb 4yBCTBUTENBHOCTD MONEPEUHBIX HABOJOK Mpubopa, mpu
YIJIOBOM pa3pelieHuu @ :

a) p=6";0) 0=10";B) 0=20".

136.Onpenenuty paguyc audpakiMOHHOTO Kojblla. PaccrosHue ot
[CHTPAJILHOTO MaKCHMyMa B IUIOCKOCTH HM300paK€HHS TOYKH I,
3aHsIs anepTypa oobekTrBa A’
a) r'=36 mxm, A'=0,65;
0) r'=60 mxMm, A'=0,3;
B) I'=75mxm, A'=0,2.

137.Onpenenuth pa3pemaminylo CIOCOOHOCTh MO MPEACILHOMY YHUCITY
nuHui. 3aausas aneprypa A':
a) A'=0,2;06) A=0,4;8) A'=0,7.

138.Omnpenenuth guaMeTp TMEPBOTO TEMHOTO KOJIbIIA H300pasKeHMUSI
Tu(PaKIMOHHOTO  KpPy)KKa ¢  HWACaTbHBIM  JU(PPAKIIMOHHBIM
pacnpenieleHueM Mpu U30(POTOMETPUU C U3MEHSIOIIUMCA BPEMEHEM
HakoruteHus. Jlmamerp TodeuHoil aumadparmbel d,, paccTosHHE OT

nauadparmsl 10 dkpana | :
a) d, =10 mxMm, | =0,5 Mm;
0) d, =40 mxm, | =1 wm;
B) d, =60 mxm, | =15 m.
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139.Omnpenenuth  BEIUYMHY  OIMIMOKA  WCCIEAYEeMOW  ONTHYECKOU
noBepxHocTu. CTpernka nporuda nHTepPEepeHIIMOHHON TTOI0CH! |, mar
nosoce h:
a) | =01 mxm, h =1 mkM;
0) 1 =0,3 mxMm, h=15 mkwMm;
B) | =0,5 Mmxm, h =2 MKwm.

140.Onpenenuth auaMeTp TMEPBOTO TEMHOTO KOJIbIIA H300pasKeHMUSI
IM(GPaKIMOHHOTO  Kpy)KKa C€  HJeaJbHbIM  JAUQPPAKIIMOHHBIM
pacnpeielIeHueM MpU U30(POTOMETPUU C U3MEHSIOIIUMCS BPEMEHEM
HakoruteHus. Jlmamerp TodedHoil aumadparmbel d,, paccTosHHE OT
nuadparmsl 10 Skpana | :
a) d, =150 MM, | =0,5 Mm;
0) d, =400 mxm, | =2 w;
B) d, =650 mMxM, | =3 ™.

IIpumepsl pelienus 3agaqy

IIpumep 6. IlorpemHOCT, NPONOJIBHBIX M3MEPEHUNH C TMOMOIUIBIO
3putenbHOU TpyOsl quamerpom D =40 mMm pasna 0,002 qntp. Haiitu ee B
KAaHOHUYECKUX €IMHUIAX.

Pewenue:

Amneprypa 3pUTENbHON TpyObl B MPOCTPAHCTBE MPEAMETOB paBHA
D 40
A—E > = =20 mm.  TlepeBemeM  BENUYMHY  MOTPEIIHOCTH B
KUJIOJUONTPHUH: Az =0,002 grp = 0,002 1073 KJITP. [TorpemHoCTh
OPOAOIABHBIX ~ M3MEPEHUH B  KAHOHMYECKMX  €IMHULAX  paBHa!
D
Ay = Azx ﬂ_oooz 107° 200 =14 x.ex.

OtBert: Ay =1,4 K.€]l.
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IIpumep 7. Onpeaenuts pazmep TUGPAKIMOHHOTO M300pAKEHUS JTUHUU
Ui 3pUTENbHOM TpyObl B MPOCTPAHCTBE MPEIMETOB, CETKU U

M300pakeHUH, eClIi yBEJIMUCHUE 3pUTEIbHON TpyOsl paBHO 10, (hoKycHOE
paccrosinne oobekTrBa f ; =200 MM, a auamerp oobekTHBa D =40 MMm.

Pemienue:
Pasmep nmudpakimonHoro wu300pakeHUsT JIUHUU B IPOCTPAHCTBE
MPEAMETOB HAXOIUM IO 3aJaHHON ameprype B 3TOM IPOCTPAHCTBE:

3
A:2:4_20:20 MM, d. =0, =S =O’55'1O
%)

2
JUis mpocTpaHCTBa CETKM HAXOAWM CHaJajla amneprypy, 3aTeéM HCKOMBIN

AL Do

Ag' A
[y 20 A
Al =—2=—=O,l; d, =— =0,55-10 " %>MM = 5,5 MKM. Pasmep
fe 200 Al
IN(GPaKIMOHHOTO H300paXeHHsl JIMHUM B MPOCTPAHCTBE H300pakeHU
CBA3aH C pa3MepoM JAU(PPAKIMOHHOTO HU300paKEHUs JIMHUU B
MPOCTPAHCTBE MPEIMETOB Yepe3 YBEIUUEeHHE Bcel cucTembl. [10CKONbKY
pa3sMEPHOCTh MaJIbIX OTPE3KOB B JAHHOM CIllydae OJMHAKOBa Al 000MX
MPOCTPAHCTB, MOXHO BECTH PACU€Thl HEIOCPEACTBEHHO B CEKyH/1ax:
! !
r:g_n:&; ® =0, [=57"-10=57".
®

JI JI

Otger: d, =, =5,7", d; =55mkm, o, =57".

=0,275-10 *pag =5,7".

pasMmep AU(QPAKLHOHHOIO W300paxkeHUs NHHUM V ¢ =

IIpumep 8. M300paxeHue TOUKU CO3JAETCS ONTUYECKOM CHCTEMOM C
BBIXOJHBIM 3paukoM juamerpoM 20mm  Ha paccrosHuun 100 mm.
Onpenenutb  pasMep  UEHTPAIBbHOM  Qurypsl  JU(PPaKMOHHOTO

HU300paKeHHS.
Pemienue:
OnpenenuM 3aJHIO0 arepTypy:
A= D" _ 20 =0,1.
2f" 2-100

Tenepr ompenenanm pasMep LEHTpalIbHOU (GUTYpbl AUPPAKIITMOHHOTO
M300paKeHUS:

g _L22n _122-0555 107
SN 01
Ortser: d

=6,7 MKM.

aagp = 05/ MEM.
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38333880 YHUBEPCUTET UTMO

.

Muccusi yHUBepcHUTeTa — TEHEpalus IEepEeIOBBIX 3HAHWUN, BHEAPCHUE
MHHOBAIIMOHHBIX pa3pabOTOK M MOArOTOBKA JIIUTHBIX KaJpoB, CIOCOOHBIX
JEICTBOBATh B YCIOBUSAX OBICTPO MEHSIOMIErocss MHpa M 0OecrneyrBarh
olepexarouiee pa3BUTHE HAyKd, TEXHOJOTMA U Jpyrux obOmacted mms
COJEHCTBUS PELICHUIO aKTyaJIbHBIX 3a]1a4.

KA®EJPA MIPUKJATHON U KOMIBIOTEPHOM OIITUKHN

Kadenpa npuxnagHoii M KOMIBIOTEPHOM ONTHKH SBISETCS OMHOM U3
KpynHedmux  kadeap PpOCCHUUCKUX  BY30B, 3aHUMAOIIMXCSA  3aJadyaMu
COBPEMEHHOM ONTUYECKON HAYKH.

Kadenpa Bo3HuKNA npu cIUSIHUU JIBYX Kadeap onTH4eckoro (hakyiabrera:
Kadeapbl TEOpUU ONTHUYECKUX NPUOOPOB U Kadeapbl ONTUUECKUX MPUOOPOB U
KoMmnbloTepHo onTtuku. Ha kadenpe oOyuaroT crenuaincToB, UMEIOIINX CaMoe
IIUPOKOE TPEJCTABICHUE 00 ONTHKE B IEJIOM — OT HPOCKTUPOBAHUS
ONTHUYECKUX CUCTEM CaMOT0 Pa3HOr0 Ha3HAYCHUS 10 KOMIBIOTEPHON 00paboTKu
n300paxeHui U uuTepdeporpamm.

OBnazeHue TakUMHU pPa3HOOOPA3HBIMU 3HAHHUSIMU HEBO3MOXKHO 0e€3
nmpakTUuuecko paboTel ¢ mpubopamu, U kadeapa HUMEET B CBOEM COCTaBe
HECKOJIBKO YU4eOHO-UCCIEeI0BATENbCKUX JIA0OpaTOpHil.

B naGoparopuu ONTHUYECKUX H3MEPEHHN M KOHTPOJIbHO-U3MEPUTEIBHBIX
MpUOOPOB CTYACHTHI MOJIYyYarOT 3HAHMUS M HABBIKM B 00JIaCTU METPOJIOTHH,
y4arcsi U3MEPSITh XapaKTEPUCTUKU ONTUYECKUX CUCTEM UM MapaMeTphl AeTajiei u
MaTepuasoB.

JlaGopaTopuss MHKPOCKONIOB M MEIUIMHCKUX OINTUYECKUX MPUOOPOB
3HAaKOMHUT C Pa3JIMYHBIMA THIIAMH MHUKPOCKONOB  (MOJISpHU3aI[HOHHBIMH,
OMOJIOTMYECKUMH, MeTauIorpapuuIecKuMH), MEeTOAaMU HAOJIONIEHUS
MUKPOOOBEKTOB M T.OI., a Takke ¢ [pudopaMH, MNPUMEHIEMbIMU
o(TanbMOI0TaMHt JIJI TUaTHOCTUKU 3PEHUSI.

JlabGopaTopus reofe3u4ecKux MpUOOPOB MO3BOJISAET MONYUYUTHh HadaldbHBIC
HaBBIKM pPaOOTBI C TEOAOJNUTAMH, JaJlbHOMEpaMH, JPYyTUMH MOpudopamu,
MPUMEHSIEMBIMU B TeO[e3ud U  Kaprorpaduu, y3HaThb OCOOEHHOCTHU
MPOEKTUPOBAHUS PA3JIMYHBIX UX Y3JIOB U KOHCTPYKIIUM.

B nabGopatopusix KOMOBIOTEPHBIX CPEJACTB KOHTPOJIE ONTHUKA U
UCCIIEIOBAaHUSl KaueCTBa ONTHYECKOTO M300paKeHUsI 3aHUMAIOTCsl IpoliemMaMu
KOHTPOJISl KAYECTBA ONTUYECKUX MOBEPXHOCTEN ONTUUECKON CHCTEMBI B IIEJIOM,
a TaK)Ke KOMIBIOTEpHU3alMK U aBTOMATU3aI[MU STUX IPOIIECCOB.

JocTtmxenusa xadenpsl oTMEUYeHbl ABYMs JIEHUHCKUMU MPEeMUSIMU, TSATHIO
T'ocynapcTtBenHbiMu mnpemusiMi, npemueir CoBera MUHHCTPOB, MpemMueu
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¢bpannysckoii Axagemun Hayk. Kpome Toro, paOoThl, BBINOJTHEHHBIE Ha
kadeape, OTMEYAINCh MHOTOYHMCICHHBIMM  MENAISIMM W JIUILNIOMaMu
MEXIYHApPOOHBIX U poccuickux BbIcTaBoK, Menamsmu C.I1. Koponesa,
IO.A. l'arapuna, npemusimu MuHBy3a.

3a mepwox cymiecTBoBaHUsA Kadeapsl Obuto moxaroromieHo Oonee 150
KaHauAaroB Hayk, w3 Hux 30 HMHOCTpaHIeB, a Takxke 16 MOKTOPOB Hayk.
BonbmIMHCTBO Hay4YHBIX M MPOU3BOJCTBEHHBIX MOJApa3/ieieHuid B 00JacTu
npukiaaHor ontuku B Poccum, a takxke mHorue — B CIIIA, M3paune u Kurae
BO3IVIABJIAIOT YYCHUKU HaIllEW HAyYHOU LIKOJIBIL.

B mnactosmee Bpemsi kadenpa IlpuknagHolt M KOMOBIOTEPHOW OINTHUKHU
dakynbTeTa Ja3epHOM W CBETOBOW HHKeHepun Meradakynbsreta (POTOHUKHU
ABISIETCS. ONHUM W3 KpynHeumux noxapaszaenenuii Cankt-IletepOyprckoro
HallMOHAJILHOTO  HUCCJIEAOBATEIbCKOTO  YHUBEpPCUTETa  HMH(POPMAIIMOHHBIX
TEXHOJIOTHI, MEXaHUKH U ONTHUKH, OPUEHTUPOBAHHBIM HA  BBIMYCK
BBICOKOKBAJIU(PUITUPOBAHHBIX CHEIIUATUCTOB B 00JIaCTH ONTOTEXHUKHU.

C undopmariiueii o kadeape MOKHO 03HAKOMHUTLCS Ha caiiTe: aco.ifmo.ru
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