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1. HEJIb }OCBOEHI/IH ,ZII/ICHI/IHJI}I/IHI:.I
\
LiensamMu ocBoeHUS ,I[I/ICHI/IHJII/IHBI «lIpnKiranHas ONTHKAY SBIMIOTCS
1. [Tonyuenue mnpencraBiIeH:
(opMupOBaHUS H300paKEHUI. ‘
2 dopmupoBanye 3HaHUM 00 2MEMEHTHOM 0ase ONTHYECKUX
XapaKTepUCTUKAX, TUIIAX U MOJEIIX| ONTHYECKUX CUCTEM; 00 OCHOBHBIX
1 (pyHKIIMOHUPOBAHUS 0a30BEIX THIIOB OITUYESCKHX CHCTEM., i
3. [Tpuobperenue HpaKTI/I‘{eCKI/IX HABBIKOB HAYAJILHOTO CI/IHT(‘Sa
UCXOAHOTO BEIOOPA ONTHYECKUX CXeM H IIPUMEHEHHS! TUIIOBBIX METOJIOB 1
1 ONTUMH3AIIH ONTHYCCKUX CHCTEM PAa3IUUHBIX KIACCOB, :

00 OCHOBHBIX 3aKOHAX pAaCIPOCTPAHEHHS

CBETa H

CHICTEM, 00 OCHOBHEBIX
IPUHOUIIaX IOCTPOCHMA

I'a6apI/ITHOI‘O pacycTa,
{OMIIBIOTEPHOIO aHaln3a

2. MECTO JMCTIMIIVINHLBI B CTPYKTYPE OIIOIl BO

Hucoummna «[Ipuxiiagnas OOTHKa» OTHOCHTCA K 00A3aTeNbHBIM
yactyt bl ocHOBHOH npodeccronanbHo# 00pa3oBaTeLHON TIPOTIPAMMEBI.

IIPOXOAHNT B IISITOM ceMecTpe. B yqe6H0M TIaHE IPUCBOCH HOMEP b1.0.3(

W3ydyenne NUCHUILIMHBL IPENOIaracT HAIHIKME Y CTYACHTOB (yH
IOTy4YEHHBIX B paMKaxX H3ydeHHs mucnuiuimH «Dusnkay «OCHOBL
«OCHOBBI ONITHKUY; & TAKXe Haauuue GyHIaMeHTaIbHbIX MclTeMaTI/I‘{eCI(PJ

OcBoeHME MUCHUILNTHHEL HEOOXOMMUMO JUIS M3yUYCHUS cne;[yfou 17
ydebnoro miaHa: «JlazepHas texmmka», «JlasepHble H3M6p6HM$I>> «J]
«CHcTeMBbl  aBTOMATH3MPOBAHHOTO MPOEKTHPOBAHUS B ontuke», «lIp
u3Iydenns», «[IpOM3BOACTBEHHAS MPAKTHKa», BBLIIOTHEHHE BBHITYCKH
paboTEL. ‘ 3

3. INTAHUPYEMBIE PE3Y.JII)TATI)I OBY‘{EHM ITO N

IlnanrpyemMble pe3yiIbTaThI 06yquH;1 IO JIHCIHUIIIHHE, coomcce}
pesyibratamMu ocsoeHust OITOIT. 1

nucrHAIIiHaM 6a3zoBoi
M3ydenve NMCIMILIHHEL

JaMEHTaNLABIX 3HAHUH,
KBaHTOBOW (DH3HKIY,

X 3HAHUM,

JUCIHUILIUH U IPAKTUK
A3EpPHBIE TEXHOJOTHIY,

HEMHUKH OITAYECKOro

i KBaTUUKAITHOHHOMN

CIIUIIJIMHE

[HbIC € ILNIAHUPYCMEIMHU

Koa dopmupyembix VYpoBeHs| [Inanupyemble pe3ynbTaThl OpyUeHHs N0 JUCLUMITIMHE
KOMITETEHLIWH OCBOCHHS XapaKTePHU3YIOLLKE Tanbl (PONMHUPOBAHUS KOMITETEH LMH
KOMIIETEHIIUH (TIOKA3aTEIH OCBOGHUS KOMIICTEH M)

OIlK-1 YaCTUYHOE 3HAaCT OCHOBHBIE 3aKOHBl €CTECTBEHHBIX HAyK, OCHOBHbIE
CrocobeH mpUMeHSITh OPYHUMIB!  pa3paldoTKW ¥ IOU3BOACTBA  3JIEMEHTOB [
€CTECTBEHHOHAYYHBIC U YCTPOHCTB JTa3epHOM TEXHHKH, |J43ePHEIX TEXHONOTHYECKHX

obLIeHHKeHepHbIE 3HAHNS, YCTAHOBOK, @ TAKXKE ONTHYECKMX MATEPHANIOB U JJIEMEHTOR;
METO/BI MATEMATHUECKOrO OCHOBHYIO HOMCHKIIATYDY JIA3€PHOH TEXHUKH, 0COOCHHOCTH ee
aHAJIN3a 1 MOACTUPOBAHHS KOHCTPYKLHMH, TEXHOJNOTHUHY NPOU3BOACTEA, & TAKXKE YCJIOBHUA M
B MHXXGHEPHOH METO/IBI X 3KCILTYaTaLuH. ‘
JEATeJIbHOCTH, CBSI3aHHOM ¢ VYMeer NpuMeHsTh €CTeCTBEHHOHAYYHBIC U WHKSHEPHbBIE 3HAHH S
[IPOEKTUPOBAHUEM, AAs NPOEKTHPOBAHHUA, ' KOHCTPYWPOBAHWA U MPOH3BOJACTRY
KOHCTPYWUPOBaHHEM U JIa36pHOH TEXHUKH. | i
TEXHOJOT MMM Briazeer METOAMHM PACUETOB M MPOSKTUPOBAHUS TEXHONOIMH [}
TIPOU3BOJCTBA JIA3EPHOM MCC/IEI0BAHUH Ha OCHOBe €CTECTBEHHOHAYUHBIX W HEDKEHEPHBIX

TEXHUKH 3HAHMH. ‘

TK-1 YaCTHYHOE! 3HaeT OCHOBHBIE THMbI M XaPaKTEPHCTUKH ONTHHUECKUX CUCTEM
Cnocofen aHaTM3UPOBATH Na3epHBIX ONTHKO-3EKTPOHHDBIX |[IPHGOPOB 1 06OpPy LOBAHHS;
3aJ]a4y 110 MPUHLUIB KOHCTPYMPOBAHHS JIa3epPHBIX Ol'I"l‘HKO—C—)J]GKTpOHHbl;D;:
NPOEKTUPOBAHHIO TUIIOBBIX pHUOOPOB, UX Y3JIOB U IJIEMEHTOB, ;
cucTeM, NpruboOpPOB, Y3I0B U YMeer omnpenensTh NapaMerpbl M XapakTePHCTHKM JIEMCHTOR




Ieranei nasepHoit
TEXHHUKH, J1a3ePHbIX
OINTHKO-JIEKTPOHHBIX
1pubOPOB U CHCTEM

JIA3EPHBIX CHCTEM W TEXHOJIOTHH
PEKHUMOB DKCILTyaTaLMH,

\
Bnaneer HaBbIKAMH  TIPOEKTH]

OBaHMuA

AT 38JAHHBIX YCJIIOBUH M

THUIIOBBIX  CHUCTEM,

npuOOpOB, Y3JIOB M OETaNiel JIA3epHOH TEeXHUKH, Na3epHbIX
ONTHKO-3JIEKTPOHHBIX PUOOPOB H CHUCTEM.

= T
COCTAB JTA3CPHBIX le/[()OpOB 14

[TK-2 YaCTUYHOE 3HAeT NPUHIMIIBI [IOCTPOCHUS U
CnocobeH y4acTBoBaTh B | CHCTEM; MPHHLMIbI  KOHCTPYHPOBAHUA JIA3€PHBIX  ONTHKQ-
pa3paboTke TeXHHYECKUX SNEKTPOHHBIX TPUOOPOB, MX Y3JPB W SMEMEHTOB; OMNTHUECKUE
TpebOBaHMi U 3a/laHuil Ha MaTepHalIbl U TEXHOJIOTHH.
[IPOEKTUPOBAHUE TUMOBBIX Ymeer  onpenendrtsh, GopMyaHpoBaTb M 0GOCHOBLIBATH
cucTeM, NpHOOPOB, Y3JI0B U TpeGOBaHHs K pa3pabaThiBACMbIM [y3/1aM H HMEMEHTAM JIa3ePHbIX
JeTayel jlazepHor npubopoB M cHMcTeM;  OGQCHOBBIBATE  [pe/IaraeMble
TeXHHKH, J1a3ePHbIX TEeXHWYCCKUE pEelIeHUs TIpH |[IPOCKTUPOBAHUM  Y3JIOB
ONTHKO-31eKTPOHHBIX 9JIEMEHTOB JIa3€PHBIX MPUOOPOB H|CHCTEM.
NpHUOOPOB U CUCTEM Brnageer HaBBIKAMH  [IPOSKTUPOBAHMSA  THIIOBBIX  CHUCTEM,
npubopoB, y370B W JeTanell Ju3epHOH TEXHUKH, JIa3epHbIX
ONTHKO-3JIEKTPOHHBIX IIPUOOPOB K CUCTEM.
[1K-3 4aCTHYHOE 3HaeT OCHOBHBIE THIIBI M XAPAKTEPUCTHKH ONTHUECKUX CHCTEM

Crioco0eH paccUUTHIBATS,
MPOEKTHPOBATH U
KOHCTPYHPOBATH THIIOBBIE
CHCTEMbI, MPUOOPEIL, Y37Ibl H
NEeTaly Na3epHOU TeXHUKH,
J1a3ePHBIX ONTHKO-
3JIEKTPOHHBIX IPUOOPOB U
CHCTEM

JIa3CPHLIX OHTI/IKO-BHGK'QLPOHHIBIX

npubopos, 06OpyAOBanUs

TEXHOJIOTUH; MPUHIMIIEL KOHCTPYMPOBAHUS JIA3EPHBIX ONTHKO-
JIEKTPOHHBIX IPHOOPOB, MX Y3JIQB M 3JIEMEHTOB; 3JICMEHTHYH)

6a3y, HCMOMB3YeMYIO B M3NEIHsX

J1a3epHOM TEeXHHKH, MpaBMii

obopMIICHHs! YepTexel U KOHCTPYKTOPCKOM NOKYMEHTALMH.
Ymeer BeiOupars MeTo;ldbl) pacudTa npu pazpaboTie Ja3epHbIX

npubopoB M cHCTeM;  pac
XapaKTEePUCTUKH ONTHYECKOTD )

YUTBIBATh
37a Jla3epHbIX NPUGOPOR U

napaMeTpel  H

CHCTEM; KOHCTPYMPOBATh THIOBHIE AETATH H Y37l Na3epHOH

TeXHUKW; NOAGMpaTh | [0  3aJaHHEIM
XapaKTEePUCTHKAM 3JIEMEHTHYIO (5
CHCTEM;  AHAIM3UPOBATD,

pe3y/bTaThl MPOCKTHO-KOHCTPYK
pazpaboTke nazepHbix NpHOOPOB,
Brnageer npuknaiHbIMH - TIpOTp:
ONTHKO-3JIEKTPOHHBIX TPMOOPOB.

MPEACTABIATD
'OPCKON  eATeNbHOCTH  [1ph
UCTEM U TEXHOJIOTUH,

MMaMHU

napaMeTrpam W
azy JasepHbIX TIPpHOOPOR I
n odhopMIaTh

pacu€ra Ja3epHbIX

4. OBBEM N CTPYKTYPA I[HCIIHﬂﬂHHL][
O61mast TpyOSMKOCTS AUCHUIUTAHD! COCTABIISET 9 3a4eTHBIX S/IMHHMI]

, 324 gaca.

Buner yueGnoil paGgsr, '
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‘ , PefTunr-koHTpOH
1 [eoMeTprUecKas ONTHKA 51 1-6 16 14 6 i60 14 /38,9% Nol p
7 ‘ PeHTURT-KOHTPOITH
2 | OnTuyeckue CUCTeMbl MPUGOPOB 5 13 38 | 22 12 3129 34/47.2% Ne2
PeRTUHT-KOHTPONL




N3
Beero 3a 5 cemectp: 5118 54 36 |18 189 48 /44,4 Irzamen (27 u)
Hanuuve B qucuurnune KI/KP - - - - - KP - +
Htoro mo aucuumimue 5|18 54 36 18 189 48/ 44,4 % | Dx3amed (27 4), KP

Coaepxanue JIEKIHOHHBIX 3AHSITHI 110 {HCIHT

Pazaen 1. 'eomerpuueckas onTuka.

Tema 1. OcHOBHBIE MOHATHS H 3aKOHBI TEOMETPHYECKON OITHKH.

Copmepkanme TeMbl: Du3ndeckas M TeOMETPHYECKAS |ONTHKA.
CpeTsimasicss TO4YKa, CBETOBOM JIyd, ONTHYECKas AJMHA Jiyda. ['OMOIEHT
[Tpeamet u ero uzobpaxenue. ConpsoxkéHnsle Touku. [Ipocrpancersa pe
Muumoe u neficTBUuTeBEHOE M300pakeHue. OnTHueckas cUcTeMa, LICHT]
cucremMa. Omnrtuyeckass ocbh. llpaBuna 3HaKOB. [Toxazateb| TIPEJIO}
NPSAMONMHENHOTO ~ PACTIPOCTPAHEHMS — CBETA, 3aKOH  OTPAKCHMS.
pacpoCTpaHEHUS CBETOBBIX ITYYKOB, 3aKOH MIPEIOMIICHHS. ‘

Tema 2. UpeansHag onTHUeckas CUCTEMA.

Comeprxanue Tembl: Teopusi HOCATHHON ONTHYECKOM CHCTEMBIL
UJIealIbHON OITHYECKOH cHCTeMbl. KapIuHANBHEIE JIeMEHTHI: 3aHui ()
paccTosiHUE, 3amHssl (oKambHas MIOCKOCTh. KapauwHaupHble: 3jieMer
nepeaHee GOKYCHOE paccTosHue, nepeqHss (okaipHas TUIOCKOCTh, Ka
ITaBHBIE TOYKM ¥ IUIOCKOCTH. KapIuHATbHBIE — IEMEHTHI ()
[Tonoxurenpnas u oTpunaTenbHas ontuyeckas cucrema. Gopmyna Heror
bopmyna I'aycca. YriaoBoe u mpojoibHOe yBenudenue. CBSBbR MEXK)
criocoba HAXOXKJACHHS TONOXKEHHS M pasMmepa u3o0pameHus. O
(oKaNbHBIX W TJIABHBIX [JIOCKOCTEA B  MHOTOKOMIIOHEHTHBIX

[Tapakcuanbupie myun. [lapakcnanbaas obnacts. [lepBriit n BToppﬁ napag

Tema 3. OrpaHuuenue Mmy4koB Jiydel B ONTHYECKUX CHCTEMaX. :

Coneprxanve TeMbl: JlmadparMel W ux HasHadcHHe. Tpu! BEIA i
pucyHku). AJl, BXOAHOM M BBIXOJHOM 3pauku. Onpenenem/le 10JI0)
orrrpueckoit cucreme. I1J1, nuHelHOe W yrioBoe MO onmqecxou cni
BHIXOHOE OKHA. KodddurmeHT BHHbeTHpOBamms. ONpeeneHue i
oTBepcTusl BxouHOro 3pauka. Koaddunuerts! orpakenus, HOFJ‘IOH[CH
OTNTHYECKOU CHCTEMBL.

Tema 4. AGeppaliiu ONTHYECKHX CHCTEM.

Conepxanne TeMbl: MOHOXpOMaTHUYECKHE U xpOMaTMtIeOKI/Ie abe
Mounoxpomarmueckue abepparmu (T€OMETPUUECKHHA CMBICH). Pa3ioxeHue
abeppamust. Koma. Jluctopcus. ACTUIMaTu3M M KpHBH3HA IOJIS. XPpo
XpoMaTu3m MoNoXKeHUsA. XpoMaTH3M yBeNIudyeHus. Bropuumniit dneKT]p.

Pazgen 2. Onruveckue cucremol puGopos.

Tema 1. Ontrueckue aeranu. i

Conepxxanme TeMmbl: OCHOBHBEIC XapaKTEPUCTUKH ONTHYECKHUX
KoncrpykTuBHEIe apamerpsl. KapaunansHele sieMeHTs. JIuH3bL Dopy
rnaBHEIX Touek). ITnockume zepxana. Chepuueckue sepkana. [Imockomns
OnTuyeckue knuHbs. [Ipesnommsromue npusmel. OTpakaTeNbHBIC MPY
OTpaXkaTeNbHBIX Mpu3M. [Ipumepsr mpusm. JIunser Openens. AKCUKOHBHL. (

Tema 2. Onrudeckue cHCTeMBl 1S Ta3epos.

Conepxanue Tembl: CTpykTypa JazepHoro myuka. [IpeoOpasos:
ITopsnok rabapuTHOro pacdeta CUCTEMBI, (POKYCUPYIOLLEH a3epHOe U3y

Tema 3. ['nas xak ontuyeckas cucrema.

Conepxanue TeMbl: YCTpoHCTBO rnaza. XapaKTEePHUCTHKH TJ

AaKKkoMoJanusd, amanTaigusa N pa3peiiaroiiad CIIOCOOHOCTb. qBOﬁCTBa

3pEHHe, CTEPEOCKOIINYECKOe 3peHue, dMMeTponrmdeckuii rias. [Ipebosa

LIHHE

[lpuknagHas onTHka.
PUYHOCTD TIyYKa JTy4ei.

IMETOB K H300pasKeHuH.
YUPOBAHHAST ONTHYECKAs
MJICHIS

cpenpl. 3aKOH

3akoH HC3aBHCHUMOTIO

JInHeiiHoe yBenMdeHME
OKyc, 3anHee (QokycHOe
THL: TiepenHuil (doxye,

POMHAIBHBIC 3JICMCHTHI:

OKYCHBIC  PacCTOSHUSL.
yHa, Gopmyia oTpesKoB,
1y yBEeNWUYCHUSIMH. JIBa

PCOCICHNUE IIOJIOKCHUA

INTAYCCKHUX  CHCTCMAaXx.
CHAUJIBHBIC JTYYH.

raparm (onpeneneHns,
keaus AJl B cnoxHOM
creMbl. BJI, BxomHOE U
omaam JACHCTBYIOIIETO
1S U TIPOITYCKAHMS JIJIST

ppanuu (OIpPEnEIeHus).
3eitnens. Chepuueckas
faTHYeCKue adeppalun.

maTtepuanos. JIMH3BL
(bI TUH3 (PacloNioKeHue
paJUIENbHbIE TUIACTUHBL.
3MBL. Pacuér paszmepon
DITHYCCKUI pacTp.

AHUC JIQ3CPHOro IIy4Ka.
YCHHC,

CpolicTBa ri1asa:
OMHOKYJISIpHOE
IIPEILABISIEMbIE K

aza.
riasa:
HUS,




BU3YAJIbHOMY ONTHYECKOMY HpI/I60py Bunumoe yBeaneHI/Ie 'u pasp
ONTHYECKOTO IPHOOpa COBMECTHO € TJIa30M.
Tema 4. Teneckonuyeckre CHCTEMBI.

Coneprkanvie TeMBI: TeIeCKOTIMYECKAE CHCTEMBL. 3pHTelIbHAas TPYO
Tpy6a Iammes. XapaxtepucTuki. O65eKTHRE 3pHTENBHBIX TPY6|. OKyISIPEI

Tewma 5. Jlyma u MUKPOCKOIT.
Conepxanne TeMbl: Jlyma um e€ XapakTepucTHKH. THIIBI J1y
xapaktepucTukd. OOBEKTHBBI MHKpPOCKONOB. Imaccugukarus.

OcBeTHTeNbHBIE CHCTEMbl MUKPOCKOTIOB. OcBeTHTeNbHAs cucTeMa Kéne
[pocreiturye ocBeTHTENBHEIE cHCTEMBL. KOIIEKTOp M KOHAEHCOP.
Tema 6. @ororpaduuecknii 00bEKTHB.
Comepxanue TeMbl: (OCHOBHBIE

XapaKTepUCTUKU  (poTOrpac

Okcnosunus. [yOnHA pe3ko u300pakaeMoro MpocTpaHCTBa '(GoTorp:
Caerocuna dotorpadudeckoro oobextuna. Knaccupukamms PO 1o 3Hax
aicna. Knaccugukanus pororpapuyecknx 00bektHBoB. HIHpoKOyroibHi

Hopmansureie @O u @O ¢ nepeMeHHBIM (POKYCHBEIM PacCTOSTHUEM,
TerIa 7 OcBeTHTEIBHBIC U IIPOCKIUOHHBIE CUCTCMEL.

Coneprxanne TeMbl: OCBETUTENBHBIE CUCTEMBI. BUIBI OCBETUTENBH
M €ro OCHOBHBIC XapaKTEPUCTUKU. [IpOCKIMOHHBIE CHCTEMBI. DIIMCKOI

CHUCTCMA. I[I/IaCKOHI/I‘-ICCKaH IIPOCKIINOHHAA CUCTCMA.

Copep:kanue NpaKTAYECKUX 3AHITUH
ITpaktuueckoe 3ansTHe | «Ilokazaresnsb npeoMIEHHS Cpeb» .
[Tpaxtrueckoe 3aHsTHE 2 «3aKOHBI FEOMETPUUECKOH OIITHKIY.

[Ipakruueckoe 3ansitue 3 «UneanbHas onTudeckas cucrema. Kapaunan
[TpaxTuueckoe 3ansarue 4 «Jluadparmer: aneprypHas, noyiesas, BUHLET

[Ipaxrrueckoe 3ansaTHe 5 «OnTHYSCKUE JeTall: JIHH3bL, 3epKajia. Xapa

[Ipaxtudeckoe 3amsatHe 6 «OnrTHyeckWe AETATd: TIOCKOMApaIebH
KJIMH, IPU3MBI. XapaKTEPUCTUKN.

ITpaxtrueckoe 3austie 7 «TenecKonuuecKre CHCTEMBI:
3putensHas TpyOa ['anmunes. XapaKTepUCTAKHY.

3PUTE.
[
|

[Tpaktuueckoe 3amsitue 8 «Jlyma W e€ xXapaKTepPHCTHKH.
XapaKTePUCTUKI.

[Ipaktuueckoe 3ausTue 9 «Dororpaduueckuii 06bekTHB, XapaKTEPUC

[Ipaktiaeckoe 3amstue 10 «OcBerutenbHble cucTeMbl [Ip

XapakTepUCTHKHY.

Copepxxanue J1adopaTOPHLIX 3aHATHHI
JlaGoparoprast paGora 1 «Oupenenenne MONOXKEHHNH K pasmepq
OCHOBE 3aKOHOB I'€OMETPUYECKON OITHKUY.
Jlaboparoprass pabota 2 «Omnpenenexne
MHOI'OKOMITOHEHTHOH ONITHYECKOH CHCTEMEIY.
JIaboparopHas padoTa 3 «OrnpeneneHue MOJIOKEHUH 1 paB‘MepOB u
pazinuHON HOPMBI B UACATHHON ONTHUECKOU CHCTEMEY. :
JIaGoparopnast pabdora 4 «llocTtpoenue xona IIpOI/I3BOJTI>HOFO ]
ONITHYECKYIO CUCTEMY». |
JlaGoparoprast pabora 5 «OmnpeneneHue IMOJOXKEHHN H [pazMepa
CHCTEMEI»
JIaGopatopras pabora 6 «OmpeneneHne KOHCTPYKTHBHBIX Mapam
TUTIOBY.

SKBHUBAJICHTHOI'O  (

JlaGopatopras pabota 7 «Pacder onTuueckoW CXeMBI TeNIecKOl

O1
OcBeTuTenbHBIE CHCTEMBI MUKpOcKomoB, OcBeTuTenbHas cucteMa Kémep

-1 o1 Oas CIIOCOOHOCTD

a Kennepa. 3purensyas
3PUTENBHBIX TPYO.

1. Muxpockon u ero
CYJIpPBL  MUKDPOCKOIIOB.
a B IIPOXOJAILEM CBETE.
Dd B OTPAYKEHHOM CBETE.

UYECKOr0  OOBEKTHBA.
(hugeckoro oOLEKTHRA.
ICHUIO auadparMeHuoro
sie B y3koyroipHeie OO,

bIx cucreM. lIposkextop
AYECKasT TPOEKIMOHHAS

LHBIC 3JIEMEHTBD,
MPYOLIAD) .

KTEPUCTUKUY.

11 TUIACTHHA, ONTHMUECKHH

sHas Tpyda Kemepa,

Muxpockonn # - ero
IMKH.

NEeKIIHOHHEBIC  CHICTEMBIL.

B MCTOYHWKA CBETAa Ha
JOKYCHOTO  PaCCTOSHUA

\
300paxkeHr i HpeIMe;
|

|
yda udepes I/IZ[G:ELHBIT YIO

a4KOB OITHUHECcKOH

eTPOB JIMH3 Pa3TUUHBIX

\
[MUYCCKUX CHCTCM ,u;pyx

TOB

B 3




THUIIOB».

00BEKTOBY.

obpa3

WHTCPAKTHUEHLIX METOL0B O6y‘-IeHI/IH.

6. OHEHOYHBIE CPEACTBA JUISI TEKYIIEI'O KOH'DPO.J]H ]
MPOMEXYTOUHOM ATTECTAIMM 10 HTOI'AM OCBOEHI!

b |

e A el

14.

15.
16.

17.
18.
19.
20.

Jlaboparopras pabora 8 «Ompenenenne TIyOHHBI PE3KOCTH I

S. OBPA3OBATEJIbHBIE TEXHOJiOI“IZ[H

B npenopaBanuu auciurmuinHbl «[IpukiiagHas ONTHKA» HCIIOJNb
OBAaTENIbHBIE TEXHONOTMM Kak TpaJdIHOHHBIC, TaK U (C IPHM

AKTUBHDBIE 1 HHTEPAKTUBHBIE METO/IbI O0yUEHUS:
JEKIMOHHO-CEMUHApCKas ~ cucreMa  o0ydeHus
nabopaToOpHbIE 3aHSITHS);

00y4eHre B MaJbIX Ipymmax (BBIIOTHEHHE na60paTopHI>1x pabot
TpEX 4eNOBeK);

(TpajMIMOHH

pu (oTtorpapupoBanun

JYIOTCSL PazHOOOpasHble
€HEHHEM AaKTHBHBEIX W

bIE JICKITMOHHEIC H

B I'pynmnax u3 ABYX WK

MacTCp-KJIacChl (I[eMOHCTpaI_[I/ISI Ha JICKIHMOHHBIX BaHH’II/I?{P(HpI/IHI_[MHOB pacdeTa 3ajaqy IIo

pa3JINYHBIM TEMaM);
IPUMEHEHHE MYJIbTUMEINA TEeXHOJOrWH (IIpoBeaeHue | JIEKINO
3QHATHH C MPUMEHEHHEM KOMIIBIOTEPHBIX MPE3CHTAMN U, IEMOHC
NOMOLIBO IIPOEKTOPA MM KOMITBIOTEPA);

THBIX U CEMHHAPCKUX
'PAMOHHEIX POJIMKOB C

HH(POPMAIMOHHO-KOMMYHHKAIIMOHHBIE  TEXHOJOTHH  (TIPUMEHEH

e HMHQOPMaAUMOHHEBIX

TEXHOJIOTHI JJIsI MOHHUTOpHHIA TeKymefI YCCBacCMOCTH CTy\rZ[GHTOB H KOHTPOJIA 3HaHHIfI).

EBHO-METOJHYECKOE OBECIIEUEHUE CAMOCTOSIT]
CTYAEHTOB ‘

Bonpoes! peliTHHT-KOHTP OIS |
Bonpoch!l pedATHHT-KOHTPOJIs Nel
Ouzuveckas U reoMeTprYecKas ontuka. [Ipukiiagnas onryka.
CaeTrsiimasicst TOUKa, CBETOBOM JIyd, OTITHYECKAd [IMHA JIyYa.
["'oMOnEHTPpUUHOCTD MyYKa JIyuei.
IIpeamer u ero uzobpaxenue. ConpsKEHHBIE TOYKH. ;
IIpocTpancTBa npenMeToB u u3odpaxkeHuit, MuuMoe u JIGI/ICTBII rej
OnTuyecKas CHCTeMa, IEHTPHPOBAHHAS OXTHUecKast cuctema. Ot
[IpaBuna 3HaKOB.
[loxazareis 1pesoMIIeHHIs CPEIbI.
3aKOH MPSIMOTMHECHHOTO PacTIpOCTPaHeHHS CBETA, 3aKOH o%pameH;
. 3aKOH HE3aBUCHMOTO PACTIPOCTPAHEHHUS CBETOBBIX MY4KOB, 3KOH |
. Teopust uaeaTEHON ONTHYECKOH CHCTEMBL,
. JInnelinoe yBemueHne u1caIbHON ONTHICCKON CHCTEMBL. |
. Kapnunanbiple 2yneMeHTHI: 3amHui  (okyc, 3aaHee (BOKYCHO
(poKambHAs MIOCKOCTD.
KapjuHanbHbIE 27IEMEHTHI: IiepenHuii GoKyc, epeaHee q)OKyCHoe
dbokanpHas MIIOCKOCTb, :
KapanHanbHbIE 3JIEMEHTEL: [TIaBHBIE TOUKH M IIOCKOCTH.
Kapiunanbhble 3neMeHTHI: (OKYCHBIE pacCTOSHHUA. [10M0OKHTEN
OIITHYECKAsT CHCTEMA.
®opmyna Hetotona, hopmyita otpeskos, hopmyia ["aycea,

JBa crioco0a HaxoXKACHUsI IOJIOXKEHHSI U pa3Mepa H300paxeHusI.
Onpenenenne 11010XKeHUS (OKANBHBIX W [IABHBIX ILIOCKOCTEH

Yrinosoe u IPOAOIIBHOC YBEITHUUYCHHUC. Css13p MCKIY yB-eJII/IHeHI/IHMI/ i

Y CIIEBAEMOCTH,
i1 TUCHUIIIINHBI 1
CJIbHOW PABOTHI

1bHOE N300pakeHue.
AYECKAs OCh,

141,
TpCIIOMIJICHUS.

o
s

paccTosnue, 3ajaHas

PacCcTosAHne, NCPeIusd

bHad M OTpHIaTC/IbHaL

B MHOIOKOMIIOHCHTHBIX




21.
22.
23.
24.
25.
26.
27.

10.

11

12.

13.

14.

15.

16.

OITMYECKUX CHCTEMaX. ‘
Jwvadparmel u ux HasHAYECHHE,

Tpu Bupa madparm (ompeieneHus, PUCYHKH).

AJl, BXOJHOH U BBIXOIHOM 3payKH.

Omnpenenenye monoxeHust AJl B CI0XKHON ONTHYECKOM CHCTEME.
[1]1, nuneitHOe M YIIIOBOE MOJIS OITHYECKOH CHCTEMBI.
BJI, Bx01HOE U BHIXOAHOE OKHA. K0d()QHITHEHT BUHBETHPOBAHML.
Onpenenenye mIOMaaR AEHCTBYIOMIETO OTBEPCTHS BXOIXHOTO 3pay
3amnaun peiTHHI-KOHTPOJIsE Nel

ITox xaxmMm yrioM HD0JDKEH HafaTh JIyd Ha MOBEPXHOCTH ¢TEKIa (1
IIpeJIOMJICHUS OBLI B JIBa pa3a MEHbIIIE YIIa MafeHns?

Kdl.

1= 1,5749), utobr1 yron

[log xakuM yrioM JOJDKEH YIacTh Jyd Ha IOBEPXHOCTH crekna (n= 1,5208), 4roGml

IPEITOMJIEHHBIH JIyY OKa3aJICs NEPIICHIUKYISIPHO K OTPAKEHHOMY
Jlyu nagaet Ha nmoBepxHOCTE BOBI (1 = 1,33) mox yriaom 40°. o
YIacTh JIyd Ha IOBEPXHOCTH cTekia (n2 = 1,5183), uroGe! yron
TaKUM xe?

Ha xaxo# yros OTKIOHUTCS JTyd OT IIEpBOHAYANBHOIO Ha[IpaBIIeH

Ha IOBEPXHOCTH cTekna (n = 1,5324)? Ha nosepxrocTts anmazaln =
P p

Ha crexisiHHYIO IJIaCTHHKY C ITOKa3aTeleM IIPeJIOMIIEHHS n =
KaxoB yroi nafeHus Jiyda, €CIH YroJl MeXIy OTPAKEHHBIM U
pasen 90°?

Jlyu cBerta namaer moxa yriom 41°18° u3 crekna ¢ mokasarenem
Bo3ayX. OIpenenuTs yroJl HpelOMJICHHS Nyda. BymerT nu cE

HAJeHHM Ha 3Ty K€ TpaHully cpel IoA YIVIaMH, ' OOJLIIMMH 3a/lJaHHoro?

[OJPa3yMeBAETCs MOHOXPOMATHYECKHUIA,

ITy4ok cBera OT NaMIIBI 1aIa€T Ha TTIOBEPXHOCTH CTOJIA ITOJ{ YTIIOM
TOPH30HTY, II0Jl KOTOPBIM HaJI0 IIOMECTUTD INIOCKOE 3EPKAJIO, UTO!
HETO IIyYOK CBETa HapaBUIICS MapaylIeNbHO NOBEPXHOCTH CTOJIA.

IloxasaTens IpenoMyEHHs anMa3a OTHOCHTENBHO BO3AyXa n
IPEIENBHBIA YToJl IOJHOIO0 BHYTPEHHETO OTPAKECHUS Ha IpaHuIle
maHuy Harpus D.

Onpenenuts NpeneibHble yribl MONTHOTO BHYTPEHHETO OTpaXkeH
JBYX Cpell «CTEKIO-CTEKIIO» IS ABYX CIIy4aes: !

1). Ecmun; = 1,5617 una = 1,4721; i

2). Ecmuny = 1,8138 u ny = 1,4846. |

Yron majeHus Jyda Ha HPEIOMISIONIYI0 IIOBEPXHOCTh € =3
¢’ = 15° HaiiTi cKopOCTh paclipocTpaHeHUs JIyda B CTEKIIE,

KM/c, a B cTekme vy =198,2-10° km/c. Haiitm moxasarens
OTHOCHTEIIEHO BOJIEI.

CKOpoCcTh paclpoCTpaHEHHS CBETA B ajIMasze V=
MPENOMJICHHS CBETA B aJIMa3ze.

OnpenenuTs yros NHpeloOMIICHHS JIyda Ha INIOCKOM

|
124105 kv

1 KaKHM YTJIOM J0JLKCH
OPEJIOMIICHHUS OKa3alICsa

s, yIaB MmoJx yriom 45°
2,4194)?

,54 mamaer Ny4 CcBETa.
TPETOMIIEHHBIM JIyUaMU

nperomiesust 1,5152 B
eT MpeJIOMIIATLCS IIPU

Cger

45° Oupenenuts yrom K
OBl [IOCIE OTPAKEHUS OT

h = 2,417, Oupenenuts
aJiMasza ¢ BO3AYXOM Jisi

11 Ha T'paHuIC pasjacia

)°, yroja npejomMIIeHUs

. CKOpOCTb paclpoCTpaHeHHsI CBeTa ¢ JUIMHON BOJHEL A * 589,3 1M B Bojme vy = 225-10°

MIPEIJIOMJICHUA  CTEKIIa

/c. Haibite mnoxasarenn

IIOBCPXHOCTH, PasrpaHHYHBAIOLIE

CpeUpl ¢ MoKasaTeNsMu mpejoMiaeHus n=1, n"=n; = 1,5183, egnu yron nagenwus yyda

g1 = 30°

[Iockas MOBEPXHOCTH pasfeNseT ABE CPEAbl ¢ HOKa3aTeNsAMU IpeIOMIEH s ny = 1,54 u

nz = 1,62. HaiiTu yron mpeoMieHus Ajs Jy4da, IaJaiolero Ha I

20°. ‘
YCTaHOBUTE  CBSH3b
COOTBETCTBYIOIIHE HM.

MCXKY IoKasaTC/IsIMU [IpeJ'IOMJI‘eHI/Iﬂ ¥

OBEPXHOCTD TOJ[ YIJIOM

CKOpOCTAMH  CEETA,

['paudecky 1oKa3arh, YTO B CHCTEME M3 JIBYX IUIOCKUX 3€pKall, PACIIONOKEHHBIX IO

YIJIOM ¢ IpYT K JIPYTY, YTOll MEXKAY NaJalolUM JIydoM H OTpaé

HHBIM OyZieT B QBa pasa




17.

18.

19.

20.

21.

23.

24.

25.

26.

27. B mpocTpaHCTBEe MPEIMETOB OTPHIATEIBHON ONTHUECKOM CHCTE
npsamoyronbHuk BCDE. [D'padmueckim TOCTPOCHHEM ~ HAHTH

28.

29. I'padudeckuM MOCTpOEHUEM HAWTH HU300pakeHHe npeﬂMeTa BB
ONTHYECKOH OCBIO IONOXKUTENBHOM onTHUecKoit cuctemsl HH ™ yrq

. I'padmdeckum moctpoeHreM HailTu u3o0pakeHHe mpeamera Bl

Oounplile yria MexIy 3epKajaMu.
I'ny6una Boas!l B Bogoéme paBHa 2,5 M. Halnogarens cMOTpUT H
AHE, TPAYEM JIyd 3peHMS HOPMANCH K IHOBEPXHOCTH BOIBL
paccTosiHUE IIpeIMeTa OT MMOBEPXHOCTH BOJBL HOKasaTebIb npen
paBHbIM /,33.
[locTponTs ¢ HCNIONB30BaHNEM 3aKOHA ITPETIOMIICHHUS on[\ ny4a B
BBITIOJTHEHHOH U3 cTekna Mapku K8 (n2 = 1,5183), ecnu yrist 1
paBHbl 45°. JIyu AB nagaet Ha npu3My NapajieTsHO OCHOBAHHUIO
I'paduyeckuM NOCTpOCHUEM HANTU IIONOKEHUE COTMPSHKEHHON
3epKaje, eciii IpeaMeTHas ToYKa A pacrojaraercsl Ha ONTHYeCK
TOYKH (OKYyCa COBNMAIAIOT U HAXOJATCA MEKIY HEHTPOM Cchephl |
IIOCKOCTH COBMNAJAI0T M IPOXOAST Yepe3 BEPIIHHY OTpaKaromei
[paduyeckuM MOCTpOEHHEM HANTH MOJOMKEHHE COIPIIKEHHOMU
3epKajie, eCii TpeIMETHAs TOYKa A PaCIonaraeTcs Ha ONTUYECK
TOUKHU (poKyca COBIAIAIOT M HAXOAATCSA MEXTY LIEHTPOM Chephl
MJIOCKOCTH COBIAJIAIOT M IPOXOIAT Ye€Pe3 BEPIIHHY OTPaKaroIei
HoctpoeHneM HalTH XOA IPOU3BOILHOrO jyda / (CM. PHUCYH
3aJIaHbI TIOJIOXKEHHE ITIABHBIX INIOCKOCTER M (JOKYCOB JIHMH3EL

F

ONTHYECKON OCBIO OTPHUIIATEIBHOMN ONITHUYECKOH cucteMbl HH ™ yro

4 JIPpeAMET, JIeHalui Ha

(ripenenuTh Kaxymeecs

DMJICHUMS BOABI IIPUHATH

DTPAKATEJIBHOM TIPU3ME,
IpA OCHOBaHUM ITPHU3MBI
[PA3MBL

TOUKH A B BBHITYKIOM
o ocu (3ameuanue: obe
e€ BepIIHHOH; raBHbIe
TTOBEPXHOCTH).

TOYKH A " B BOTHYTOM
i ocu (3ameuanue: obe
e& BEpIIHON, IIaBHbIe
[TOBEPXHOCTH).

)K) Yepe3 JTHUH3Y, €CIU

3>, ecit OH ofpasyer ¢

tyu-f=f.

B npocrpancrse nmpeaMETOB onTHYeCKOH cucreMbl ' pacIiosigraercs mpsaMOoyrobHUK

BCDE. I'padudecknM IIOCTPOCHHEM HAUTH W300paXKeHUE| 3TOIO 11
= i

I'pachrgeckuM mocTpoeHneM Haité nzobpaxkeHue mpeamera AB
ONTHYSCKOM OCH, HOJIOKUTEJIbHOW ONTHYCCKOM cuctembl HH,
MeXxay Toukamu F'u . j
I'paduueckum nocTpoeHueM HalTH n300pakeHue npeﬂMeTa AB
ONTHYECKOW OCH, IMOJOKUTECILHON ONTHYECKOH cuctembl HH',
nparee TOUKu H'.

IlocTpoeHneM HAHTH XOJ LIPOM3BOJBHOTO Jiyda [ (CM. PHUCYH

3aJ1aHBI [IOJIOXKEHHE TVIaBHBIX HMIIOCKOCTEH U X0 Apyroro HpO]{iSBO

IPSIMOYIOJbHUKA, €CIIU f = -f .
['padmueckuM TOCTPOCHHEM HAUTH H300paKEeHHE IPAMOYrOJIbHH

CHCTEME COCTOsIIeH U3 JABYX TOHKHX JIMH3 B BO3JYXC. lTIepBaﬂ J]

BTOpas — IIOJIOXKHUTCIIbHAI.

PAMOYTOJIEHHKA, CCIH —f

HECPHCHIMUKYJSIPHOTO K
2CIIK OH pacIioyraracTes

NCPNCHANKYJIAPHOTO K
EC/IH OH pacliojiaractcs

)K) 4YEpe3 JIMH3Y, ECIH
THOTO JIyua 2.

mMbl HH' pacnomaraercs
M300paKEHUe 3TOro

ka ABCD B OIITHYECKOH
uH3a — OTpUIlaTe/IbHas,

)2, €ClIM OH o0pasyeT ¢

nyu—f=f.
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31.
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33.

34.

85

36.

37.

38.

39.

40.

41.

42.

43,

44,

45.

46.

47.

=r

J17 =100 mm, f2"=-100 mm. OmnpemesuTs OSKBUBaAJIEHTHOE (O

fi'=

['paduyeckuM MOCTpOCHUEM HAWTH MOJIOIKEHHE H BEJIUYMHY H30

IIPH €r0 HEPEMEUICHAN BAOJb ONTHUECKON OCH (IIATh IOIOKEHMH ),

['paduueckn HaliTH NONOXNEHHE M pasMep H300PaXeHHs I
OTPULATEIBHOH JIMH3E IS IBYX CJIy4aeB:

a). IpeaAMeT AeHCTBUTEITBHBIN;

6). mpeaMeT MHHAMBIIA.

['padmdecky, BBINOJIHUB NMOCTPOCHUE XOJIa JIyUel ¢ HCIIOIL30BaH
1I0KA3aTh, HAPYLIAET JIU IIJIOCKAs OTpaXkaromast IOBEPXHOCTH TOMO

Opakenus npenmera AB

erMeTa AB B TOHKOHU

UEM 3aKOHA OTPAKEHHS,
NEHTPAYHOCTD MyUKA.

Fpa«bnqecxn BBIIIOJTHUB IIOCTPOCHHUE XOJa queI/I C I/ICHOJ'IBBO BaHHMEM 3aKOHa OTPaKCHHA,

TIOKA3aTh, HApYIIaeT JM chepudeckas OTpaXkaromas MOBEpPXHO
IIyuKa (J1Ba CIy4as: BOTHYTOE H BBITYKJIOe CheprUecKie 3epKaa).
[Tocrpouts u3zobpaxenne MEUMOTO TpeaMera AB=y = 10 mm B ¢
JIMH3 B BO3AYX€, €CIU [ = -45 mm, 2" = 20 mm, d = 50 mm.
Haiitu rpaduyecku 9KBHBaNEHTHOE NEpeHEE POKYCHOE paccTos
U3 TpEX TOHKHX JIMH3 B BO3MYyXE, €ClU  -f1 =f1" = 60 mm, -f2=
25 mm, d; = 50 mm, do = 20 mm. ‘
Onpenenurs BeMUUUHY H300pa)keHus ',
=[20mMmuz =-4z",

Haittn rpadudecku sKBUBaNeHTHOE 3a/1ee QOKYCHOE PACCTOSHHE
TpEX TOHKHX JIMH3 B BO3;yxe, ecma -f1=f; =100
f3=13"=50 mm, d; = 70 mm, d2 = 20 mm. :
Ornpenemuts BbICOTY H300pakeHHMs, 00pa3OBAHHOrO OOBLEKTH
IIPEAMET UMEET BBICOTY ¥ = 30 MM U PACIIOJTIOKEH MpPEL O6T>€K1“I/IB

IaBaeMOro KOMIIOHEH

CTh TOMOLCHTPHYIHOCTD
HCTCMC 13 IBYX TOHKHX

A& CHCTEMBI COCTOSIIEH

27 =30mm, -f3=1"

roMm, eciu y = 30 mm, -

CHCTEMEI COCTOSIIEN M3
M,  ~f2=12"=-40 mm,

BOM Ha OJKpaHE, CSClId
OM Ha paCCTOAHHU A = -

110 mm. ®oxycHOE paccTosiHue OOBEKTHBA, pacnono>1<eHHoro B BO3jyxe, paBHO /00 mm.

Kaxam 10JpKHO OBITH paccTOSHEE OT OOBEKTHBA 10 DKpaHa?

Tonknit mpoexnmoHHEI! 00BEKTHB 00pasyeT Ha IKpaile, pactl

OJICKCHHOM  CIIpaBa oOT

o0BEeKTHBA HaA paccrosuud [,8 M, JelCTBUTEILHOE H3O6]}3)IJLI-IH€ BeIcOTOM 100 M.

Beraucnuts GoxycHoe paccTosHHe 0OBEKTHBA, €CITH BBICOTA IIPE/IN
OmpenenuTs B3aUMHOE PACIIOJIOKEHIE TOHKOM JIMH3BI ¢ HOKYCHEI
IIpeIMETa U 9KpaHa, Ha KOTOPBIM mpoenupyercs I[CI\/'ICTBI/ITGJIBH[OG
C IATUKPATHBIM YBEJIINUCHHUEM. |

Halitn doxycHoe paccrostHue TOHKOM JIHMH3BI B ]BOSIWXG ec
JEHCTBATENBHBIM IIPEAMETOM U ACHCTBUTEILHEIM H300paXKeHueM
yBEJIMUEHUE CUCTEMBI ff = -2, ‘
O'Hpeﬂenm}, (GOKycHOE pPacCTOSIHHE TOHKOM JIMH3EI, pacnoane

= -100 mm, JmHelHOE yBenuyeHue ff = 2.

O'Hpe,ueJme BEMYHHY M300pKCHNS, CO3/1aBaeMOr0 TOHKOH 11
AB=y = 30mm, -f=f =50mm, paccCTOSHHEC MEKIY 'MpeiM

L =300 mm. :

JIns TIHH3BI PACIIONOMKEGHHON B BO3IyXe, HAWTH NOJOIKEHHE pe

ecy BeJlmuuHa u3obpaxenust A ' B'=y = -20 mm, a OTpesz z'=§

Tonkas nuH3a B BO3AyXe UMeeT -f=f =

npeamera AB=y = 30 mm, ecrnu oTpe3ok z” pasen -60 mm.,
WneanpHas ontuyecKkas CHCTEMA COCTOUT U3 JIBYX TOHKUX KOMIIOH
B BO3AyXe Ha paccrosHumd 20mm ¥ uMeromux (HOKYCHBIE

pacCTOSHHS, ONPEACIIAIONINE MOJIOKEHHUST HEPEAHEro u 3aaHEro
MPOMEIKYTKE MENKAY KOMIIOHEHTAMH (OKYCHOE DPACCTOSHHE BT
BJIMSICT Ha 3HaYeHHe SKBHBAICHTHOrO (GoKycHOro paccrosaus? Ka
cltyuae IepeIHuH 1 3a/1HMH SKBUBAJICHTHbIE QOKYCHI?
OnTryeckas cucTeMa COCTOUT U3 ABYX TOHKHX KOMITOHEHTOB, Pacl

139,78 mm, fo'=-222,1 mm, d=72,2 mm. Ounpenenuts

ieta 20 m.
M pacctostaaem /00 mm,
n3zo0pakenue rpeaMera

14 PacCTOSHUE MEX/TY
L = 240 mm, manelinoe
HHOU B BO3OYXE, ECIU
1H30i1 B BO3JyX€, €CIIH
eroMm H u300paKeHUEM
- [0 mm,

ameta AB=y =
0 mm.

]20 MM. OHpe)ICJII/ITB BEIIMYKMHY U300paKeHUs

CHTOB, PACIOJIOKCHHBIX
pacCcTOgHNA, pPABHBIC

IKYCHOE pAaCCTOAHUC U

toxycos. [lpn xaxom
OpOro KOMIIOHEHTd HE
K PacIoNOKEeHbl B 9TOM

10JIOJKEHHBIX B BO3JIYXE:
poxycHOE paccTosHHE
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.Ilepen ToHKOH nWH30H Ha paccTosHUH 60 MM YCTAHOBIICHA I

CHUCTEMBI, KOOPAMHATHL dr, @ F', aH, a1’y a TAKXKE @ 2, ), écnﬂ ar
OmnpenennTs 3KBHBAJICHTHOE (DPOKYCHOE PACCTOSHHE CI/ICTeMBI 7
f17=20 mm, 2" = -40 MM, eCTTi PaCCTOSHUE MEXKIY HAMH PaBHO (
TAaKO¥ JTMH3LL, JJISL KOTOPOH IPH JHHEWHOM YBETHYCHHH /)’ -Ip
¢oxyca 1o mpeaMeTa paBHO —5 MM. i

Onruyeckas CHCTeMa COCTOUT U3 JBYX PACIIONOMCHHBIX B BO3IYX
¢ (OKyCHBIMU paccTOSHUAME f; = 100 mm u o7 = -50mm. U3
YIQJIEHHOTO IpeaMeTa JO/DKHO MONYYHThCS Ha paceTosHum 200
IIOCKOCTH BTOPOTO KOMIIOHEHTa. OIpeNeNuTh 3KBHBAJIECHTHOE
CUCTEMBI U PAacCTOSHHE, HAa KOTOPOM JIOJDKHBI HAaXOJUTHCS I
ITOCKOCTH KOMIIOHEHTOB. i

Tepen MBYXIHH30BOM ONTHYECKON CHCTEMOIl H3 TOHKHX. JIHH3 B
a; =-170 mm oT nepBoi NUH3BI C f; =50 MM pPacCIOJIONKEH IIf

= -400mmuy =

25 /';sz.

3 JBYX TOHKHX JIHH3 C
POKYCHOMY PAacCTOSHHUIO
ACCTOSIHHE OT LIEPEJTHErO
€ TOHKHX KOMHOHC;HTOB
hOpakenne OGECKOHEUHO
MM OT 3aaHell IJaBHOU
doxycHoe pacc:'rofﬂHHe
PYT OT Jpyra riaBHbIE

|

BO3J[yXe Ha pacCTOSHUU
enmer AB=y = 10 mm.

Bropas nuH3a ¢ (GOKYCHBIM paccTOsHUEM f2 = 60 MM pacroJiOKeHa Ha Pace fO}IHI/II/I
d =25 mm oT nepBoit IUH3EL HaliTh mosoxenue n3o0pa)eHus I|]p1 JMeTa omocmem)ﬁo

BTOPOH JIMH3EL.

Ilepen AByXIMH30BOU ONTHYECKON CHCTEMON M3 TOHKHX| JIMH3 B
a; =-170 mm OT nuepBod HMH3BL C f; =50 Mm pacmoioXeH I
Bropas nuH3a ¢ (QOKYCHBIM PAacCTOSHHEM f> = 60 MM paciol
d =25 mm OT NEpPBO¥ JNUH3LI. BBIUUCIUTL BeNTHYHHY H300paxel
dopmynam I'aycca). ‘

Ilepen ABYXIMH30BOH ONTHYECKOH CHCTEMOW M3 TOHKWX|JIHH3 B
a1 =-170 mm Or TepBOH JMH3BI C fi' = 50 MM paCTONOKEH IIf

BO3/JYX€ Ha PACCTOIHUM
venMer AB=y = [0 mm.
lOJKeHa Ha PacCTOMHUH
i1 (3a7auy pernatp 1o

BO3/YXE Ha pacCTOSHUN
enmer AB=y = 10 um.

Bropas nuH3a ¢ (GOKYyCHBIM paccTosHueM [ = 60 MM paciojoyKeHa Ha PpacCTOSIHMN
d =25 mm OT TepBOl JWH3BL BBMHCIHTL BeIHUHHY H306pa>1<ez|11/1$1 (3amauy pemarsb I10

(GopmyIaM IpOU3BOIBLHBIX TAHICHCOB). :

Haiiti rpaduyeckn KBUBaAIEHTHYIO TEPEIHION TIABHYIO IIOCKO
U3 JIByX TOHKHX JIMH3 B BO3LYXE, €CIH -f7 = f1" = -60 mm, f2=1>"
OnpeNenuTh MONOXKEHHE M IUAMETPHl 3PAYKOB B CHMMETDH
=f1"=-f2=12" =120 mm; d = 50 mm; aqg = 25 mm; D = 20 mm.

20 mm. Doxycnoe paccrosiaue JnuH3BL f = 100 Mm. B 3anneit
ycTaHOBJNEHa IoneBas juadparma guamerpom [0 mm. Haitu
IIPOCTPAHCTBE IIPEAMETOB, ECIIU IIPEAMETHAS TIOCKOCTh PACIIONION
Jlana onTHuecKast cucTeMa 00BEKTHBA THIIA TPHUILIET, q)oKyCHbIe P
kotoporo fl1°=36,59 mm, 27 =-21,57 mm, 3" =33.45 MM Pacer
dl =6,4mmM, d2=7,6 MM. Omnpenenurh IOIOKEHHE M IHA
aneprypHad auMadparMa paclosoKeHa IOCNie  BTOPOM i
aAll = 5,4 mm; DAJ1 =21 Mm. |
Bonpocel pedATHHr-KOHTpOoJist Ne2

OCHOBHBIE XapaKTEPHCTUKH ONTUYECKUX MATEPUATIOR.

JInu3el. KoncTpykTuBHBIe apamerphl. KapauHanbHEIE 37EMEHTEL,
JInu3el. @opMBI JIUH3 (PACIIOJIOKEHHE TIIaBHBIX TOYEK). |
ITinockue 3epkana. OCHOBHBIE 3aKOHOMEPHOCTH.

Cdepuueckue 3epkana. OCHOBHBIC 3aKOHOMEPHOCTH.
[Inockonapannensusble macTrHbl, OCHOBHEBIE SaKOHOMepHOCTI/]
OnTtryeckue KIMHBS. OCHOBHBIC 3aKOHOMEPHOCTH.
Ipusmbl. OG03HAUEHWS TPH3M.

IIpenomisromye mpu3mel. OCHOBHEIC 3aKOHOMEPHOCTH.
OrpaxarenpHble TPH3MbL. OCHOBHBIC 3aKOHOMEPHOCTH.
Pacuét pazmepoB oTpakaTeTEHBIX TTPHU3M., }
T[TpuMepBl IpH3M. |

*Th CHCTEMBI COCTOSILIEH
= 30 mm, d = 50 mm.

{HOH cHCTeMe, eClIU -
naparMa  IuaMeTpoOM
(OKATBHON TIOCKOCTH
TJI0BOE TIOJIE JIMH3BI B
(eHa B OECKOHEYHOCTH.

ACCTOSIHUS] TOHKWX JIHH3
OSHUE MEXIY JIMH3aMH
VMETPBl  3PAYKOB, ECJIH
H3bI HA PAaCCTOSTHWH
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Jlun3er Openens.

AKCHUKOHEI.

Ontuueckuii pactp.

3agauy peliTHHT-KOHTPOas Ne2

HaliTn KapIuHaNbHBIE OTPE3KH CHMMETPHYHOMN JABOSKOBEITYKIIOH

(ne = 1,5713), y xotopoi#i r; = 27,3 mm, TONUUHA TUH3EL d = 6 MM

OmpenenuTe TepenHee W 3agHee (OKYCHBIE PACCTOSHMS JIHH3

napametpamut 7 = 100 mm; r2 = 282,94 mm, d = 10 mm,; cTEKIIO

IepBas cpelia — BO3IYX, a IOCHEN s cpefia — Boda (n = ],;33 3).

B pe3ynprare u3MepeHMH JUIS JIMH3BI  ONpENENEHBI  CII
ri=r2=19mm, d=6mum, f =300mm. Uemy paBen HOKaSaTLﬂ

JIUH3BI?

COYIONIHE

JUMH3EL U3 cTekna bKI10
|

bl ¢ KOHCTPYKTUBHBIMH

K& (n=15183), ecnu

TIapamerphl:

b IIPENOMJIEHHS CTEKIIA
|

|

|

|
JUH3LI

Onpenmenuts  QoKycHOe pacCTOSHHE H  IIOJOXKEHHE TIIABHBIX  TOUCK c
ri=r2=100mm,d=50mm,n=175. i ‘
Konnenrpuueckas JmH3a ¢ pagdycaMH KpHMBU3HBI IOBEpXHOCTEH 7/ = /80 mm;

r2 = 165 mm BBIIIONHEHA U3 cTekna K8 (n. = 1,5183). Onbenenm
JIMH3BI, TOJNIUMHY JHMH3BI M (OKaIbHEIE OTpe3ku. [IpuBecTu
II0Ka3aTh BCE Kap/IMHAIBHbIE OTPE3KU KOHIICHTPHUUCCKOM JIMH3BIL,
CumMmeTpuyYHas JBOSIKOBBITYKIAs JIMH3a, CAEJIaHHAs M3 Crekia j

(8 (ne =

b (DOKYCHOE paccTOSHUC

PHCYHOK, Ha KOTQPOM

i
1,5183), I/IMGGT

doxycnoe paccrosaue 100 mm, TonmpHy 5 mm. OUPEHENATL PAyChl KPUBAZHEI JTMH3EL,

PAcIIONOKEHHOM B BO3/IyXE.
OnTtaueckas cucrema o0pa3oBaHA JIBYMS 3€pKalaM¥ 7
pacCTOSIHUE MEXIy 3epKalaMu paBHO -83,52 mm. Paccumrars

= N N !
OITTHYCCKOU CUCTEMEI, ICPCIHNA ¥ 3aTHUU ¢)0KaJII>HL]e OTPE3KH,

|
-200 mm 1 r2 = -40 mm,
($oKycHOE paccTosiHUuE
|

4 | !
3a 00beKTHBOM ¢ (DOKYCHBIM paccTosHueM f* = [20 MM, OTHOCHTEILHBIM OTBEPCTHEM 1.4,

YIJIOBBIM TIOJIEM 2@ = [2° ycTaHOBJIEHa IIpH3Ma Ha Pa¢CTOAHHI
3PauoK COBIIAJIAET ¢ ONPAaBOH OOBEKTHBA, TPHHAMAEMOIO BGECK(
JUIMHY XOJa Jiy4da B IIPU3Me.

[lepen MIOCKOMAPAIIENBHON IIACTMHKOW HA PAaCCTOSHHH
npexmer. ONpepenurTs MONOKEHUE €ro HM300pakeHHs U B
CMEIIECHHUS JTy4a, €CIIM TOJIIMHA IIACTUHKH d = 60 mm, mOKa3are]
n=123.

Boupochbl pediTUAr-KoHTpOJ st Ne3
YcrpoiicTBo tasa.
XapakTepUCTHKH TJia3a.

Cpoifctpa ry1a3za: akKOMOJIAIIHsI, aalTaus i Pa3peIAoIIAs CrI0cq
CpoiicTBa I1a3a: GUHOKYJISIPHOE 3pEHHUE, CTEPEOCKOMIECKOE 3pe
rJias,
TpeGopanus, npeapABIIEMBIE K BU3yaILHOMY OINITHYECKOMY IIPHO!

BI/II[][/IMOC YBCIIMYCHUE U pa3peliaronas CIIOCOOHOCTH OH"H‘I/I‘-ICCI(OE‘ b

TJIA30M. |
Teneckonuueckue cucteMsl. 3purensHas Tpyba Kemepa. | ?
Teneckonnyeckre CUCTEMBL. 3puTeNbHas Tpy6a [ aues.
Teneckonnueckue cucTeMbl. XapakTepUCTHKH, i
Jlyna u e¢ xapaKTepHCTHKH.

Tunsl jym.

MHUKPOCKOTI H €T0 XapaKTCPUCTHKH, !
OcBeTHTENBHBIE CUCTEMBI MHKPOCKOIIOB. OCBETUTEILHAS CHCTEMA
CBeTe. w

OcBeTUTEIBHBIE CHCTEMEI MHKPOCKOIIOB. OcBeTuTenbHas [CUCTEME

CBETC.
HpO(JTeI\/’IIlII/Ie OCBCTHTCIBHBIC CHUCTEMEI. KOHJIeKTOp H KOHJCHCOD.

i

dr = 30 mm. Bxojioit
)HEYHO ToHKEM. Haltn

§; =-100 MM  TDOMELIEH

CIIMYUHY  [IPOJOJIBHOTO
(b TIPEJIOMJICHHSI CTEKIIA

OHOCTS.
HUC, SMMETPOITMUCCKIH

py.
npudopa COBMECTHO C

Kénepa B mpoxoasiiiiem

Kénepa B oTpaxénnom
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10.

11.

12.

. Ceerocmiia  (pororpadmueckoro 00LEKTHBA.

. IIpoexunonnbIe cHCcTEMBL. DMUCKOTINYECKAs IPOSKIIHOHHAS CHCTE
22.

OcHOBHBIE XapaKTePHCTUKH GoTOrpaduuecKoro 00beKTHBA. DKCIO3UIHA,

I'myGuna pe3sko u300pakaeMoro MpocTpaHcTBa (PoTorpahuIeckor
Knaccngnxkanus
JnaphparMeHHOTC Yuca. |
OcBeTUTEBHEIE CUCTEMEL. BUIBI OCBETHTENBHBIX CHCTEM.
ITpoXeKTOp ¥ €ro OCHOBHEBIE XaPaKTePUCTHKH. |
[TpoexkunoHHbIE cucTeMbl. J(nackommyeckas TIPOSKIMOHHAS CHCTE)
3axaun peiTHHI-KOHTPOJIsA No3 !

B Muxpockom BUAHO pe3koe H300paxkeHwe mpeamera. Eciu
O0BEKTHBOM MHKPOCKOIA BBECTH ILIOCKOMAPALIENILHYIY IIIACTH

Y 00BEKTUBA,

OO 1o 3HAYEHUIO

Mal.

1a.

MEXIY NPEeIMETOM H
Hy ¢ d =3 MM, TO JJIs

OJIyYEeHHs PE3KOT0 H300paKeHus Hy’KHO IepeABHHYTh IIPeAMETHRIN cToJHMK Ha /, /6 mm.

YeMy paBeH moKazaTenb MPEeTOMICHUS IIOCKOIapalIeabiol niac

THHBI?

Jlyna BuIHA HEBOOPYXEHHBIM IinasoM mox yriaoM 3/°. Ilox xakuM yrioM oHa BUAHA B

|
TEJECKOII, ecliM (HOKYCHOE pacCTOsHKE OOBEKTHBA TENECKOIa Pa
yBeJIMUeHHE OKyIsipa 2,5,

anuneeBckuil OMHOKIIb UIMEET CIIEAYIOIINE Xapa-KICPUCTUKU: [ T

obbexTuBa Dos = 32 MM, DHAMETP BBIXOJHOTO 3pauka D’ = 4
L =80 mm, ynmaieHue BEIXOAHOTO 3padyka a'p = 10 mm.

MOJIOKCHHUE BXOJHOTO 3pavKa, YIJI0BOE 10J1e OMHOKIA B IIPOCTPaH
3putenpuas Tpyba Kemnepa cocrout usz o0bextuBa (f o5 = 100 ma
u okyispa (f'ox = 20 mm). Onpemenuts BHIUMOE YBEIMYEHH
JAaMETPbl BXOJHOTO M BBIXOJHOTO 3PayKOB M YIIIOBOE IOJIE OKY/Is
BerupciiTs yrioBoi mpezies paspeleHns 3putebHoi TpyOs ¢
10" m JumameTpoM BBIXOMHOrO 3padxa 3 mm, onpezlen;[eMbn
BO3MOXHOCTSIMH TJ1a3a.
TeneoOBEKTUB 3pUTENBHOM TPYOBI ¢ yBenuucHueM [ 7+ -20 co
KOMIIOHEHTOB ¢  (OKYCHBIMH  pacCTOSHUSIMHA [ = -f2 = [
SKBHBAJIEHTHOE (POKycHOE paccTosiHue o0BexTHBA [ o6 = 2. ()
MEXy KOMIIOHCHTaMHi 00BEKTUBA U JUIHHY 3pUTENBHON TpyObL. Of
Omnpenenuts MOJIOXKEHNE BXOJHOTO 3payuka B TEJIECKOMHUECKOM Ci
150 mm, ecmu GokycHOe paccTosiHue 00beKTHBA [ o6 = 120 Mm
3padka s p- = 35 mm, 3anHUlN QoKATBLHBIT 0Tpe3ok okyisipa 30 mm.

B sputensHo#i TpyOe ¢okycHoe paccTosHue 0OBEKTHBA f o5

PAcCTOSIHHUS KOMIIOHEHTOB CHMMETPHUHOH oGopaunBaromelt cuci
BO3JYNIHBIM INPOMEXYTOK MEXIy OSTHMH KOMIIOHEHTAMH 3
(GoKycHOE paccTOSIHHE KOJUICKTHBA, IPHHUMAS BO BHUMAHHUE, UYTO
HAXOJUTCA B CEPEIHHE BO3MYIIHOTO IPOMEXYTKA 3, & a 'p = 0,

Ilpn pymee Mexanudeckoro tydyca /30 mm BHAMMOE YBEIHMYEHHE

M3MEHUTCS YBETTUYEHHE 3TOTO MUKPOCKOTIA, CCITH JUIHHA MEXaHH¢
160 mm; 2) 190 mm? DokycHoe paccTossHHE 0OBCKTHBA MHKPOCKC
YBETTHUYCHHE OKYyJispa 7.
Oupenenuts rIy0HHY PEe3Ko U306paXkacMoro MpoCcTpancTBa MUKp
o0bexTHBa 90%1,25 1 OKysipa ¢ HOKYCHBIM paCCTO;IHI/IeM\ 25 mm.
Kakoli HanGonpLIeH BENMYHUHBI 00BEKT MOXKHO paCCMOTpeTb B N
BHIUMOE yBelndeHue -400, BuIuMoe yBReIIMUeHHE OKy.TISIpa 107,
14 mm? :

B metamnmorpaduueckoM MHKpPOCKOIIE,
GECKOHEYHOCTH, HCIOIB3YETCs] OOBEKTHB ¢ QOKYCHBIM PACCTOSH

areprypoit 0,/. ®oxycHOe paccTOSHUE TYOYCHOM NHB3EL 25()

YBENMYEHNE MHKDOCKONA M I0J00paTh OKYIAP W3 HMCIOIIel
yBenuuenue 6,3%; 10%; 12,57, 16™; 20™; 25™,

Omnp

nmvHa  TyOyca KoTof

BHO 2000 mMm, BEIRMOC

]

X 2 N
37, CBETOBOU IuaMeTp
ONTHYECKasl UINHA
GICIUTE BEJIMMUHY U

M,

TBC ITPEAMCTOB.

t, D/f o6 = 1.5, 20 = 8°)
€ 3pUTEIBHON TpYyOLI,
pa.

RUJTIMBIM  YBEITHIeHIEM
:reopueit  audpaknuum;

CTOUT M3 JBYX TOHKHX
=200 Mm Tag, HTO
OPEJICTATh PaCCTOSHIE
(YA CUATATH TOHKEM,
creme Kernepa ot
yJAAJEHUE BBIXOIHOTO

=150 mm, QOKyCHBIE
eMbl f'3 =4 = 200 mm,
=80 mm. OnpeaeniTs
arepTypHas guadparma

MHuKpockona -/9. Kak
ckoro TyOyca craner 1)
na 33,1 mm, a BUIEMOE

OCKOIIa, COCTOANICTO U3

(AKPOCKON, Y KOTOPOIO
JIMHERHOE ToJIe OKYILIpa

Oro JIPUHATA pPABHOU
1eM 40 Mm M 9UCIIOROH
mm. Haiitnm noiesnoe
ocst Habopa: BUIHNMOC
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16.
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18.
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22.
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Omnpeznenutsh QoKycHOe paccTOosSHHE OOBEKTHBA MUKPOCKONA ¢ BHIMMBIM YBEIUUCHUEM -

400. doxycHOE pacCTOSIHUE OKYJIsipa paBHO 25 mm. PaccTosHue N
m3obpaxkeHueM 1mociae obwvextuBa /80 mMm. KoMIOHEHTHI
OECKOHEYHO TOHKHAMH. |

Onpenenurs JHHEHHOE TOJE W JAUAMETP BBIXOAHOTO 3pavyka MUK

8%0,2 1 OKyIApOM ¢ POKYCHBIM PACCTOSHUEM 25 MM ¥ YITIOBBIM I

HauGonpmas ameprypa ontuueckoro Mukpockoma ; 1,6. |
CII0cOGHOCTE MUKPOCKOIIA B BUAUMOMN 00J1acTH criekrpa? |
Onpenendrs  [IyOMHY — pesko  M300pakaeMOro  mpocrpas

MHKPOCKOTIA, YKOMIDIEKTOBAHHOTO aXpOMATHYECKUM OOBEKTHBON
BUIMMBIM yBenuueHueM [0°, Habmonenvs BLIHOJIHHIOTCSI B 0
0,0005 mm.

OnpenenuTh mpesen paspereHus MeTanﬂorpa(que
YKOMIDIEKTOBAHHOI'O INTAHAXPOMATOM C (POKYCHBIM PRCCTOSIH]
JIMH30M ¢ (OKYCHBIM paccrosHueM 250 Mm U OKYJISAPOM C BHIH
JlmameTp BBIXOOHOrO 3padka paBeH 0,82 mm. Ha6n}ozreHH;1 BI
JUIMHOM BOJIHEI 0, 0005 mm.

Omnpenenuth TIyOWHY pe3Ko H300pa)xkaeMoro HpOCTpaHCTBa

MHUKPOCKOIA IpH HAOJIIOJIEHUU B CBETE C JUIMHON BOJIHBIL 0,56 MKM,

u3: 0ObEKTUBA ¢ (POKYCHBIM PACCTOSTHHEM 25 MM W YUCIIOBOU an
JIH3BI ¢ POKYCHBIM paccTOSHUEM 250 MM U OKYJIApa ¢ BAXMMEIM )
HaiiTu mpupamienue BHIAMOIO yBEITHYSHHUSI MI/IKpOCKOHa c (])c
00BbeKTUBA U OKYJIApa 15 Mm 25 MM COOTBETCTBEHHO NpU ‘YBCJIPI‘{G
TyOyca Ha 10, 20, 30 mm.
Aspodororpadupopanue Ben€rcs ¢ caMoéTa, JCTSIIETO Ha BBICO]
450 km/u, dotoanmnapaToM ¢ OOHLEKTHBOM, HUMEIOIIHM (bOKyCH(
JIOIlyCTUMBINA CIHBAT M300PAXKEHHs 34 BpeMs BKCIOHUPOBAHM
KakoBa MakcuManbsHas BBIAEPIKKA?

C KaKoro MaKCHMAIBHOTO PACCTOSHHS MOXKHO cdoTorpaduposar
¢ BBICOTOH OyKB 2,2 MM ¢ IpuMeHeHHeM 00BEKTHBA ¢ (POKYCHBIM

| .
dororpadudeckast pazpemaromas cuocoOHOCTh CoCTaBsIeT 18 mat

MaIIWHOIIMCHAsL CTpaHulla B Kaape 24 %36 mm? HpHH;ﬁL BO BI
CTPAHUIIBL, 3aMOTHEHHAsA TEKCTOM, COCTABIAET 180 %250 mm.
OnpenenuTh HaWMEHBINUI pa3Mep IpeJMETOB, ](OpobIG M
a’poQoTOCHUMKe,  eci  BbIcoTa  chéMKH 20 KM,
aspoorooOvexTiBa 2000 MM, OTHOCHTENFHOE OTBEPCTHE
cnoco6HocTh potomnénku 100 mm’, a paspemaromas crioco6HO(
BbraucisieTcs no popmyne S50/K.
OnpenenuTh yOHHy M306paXkaeMoro IpOCTPaHCTBA PH PaccMa
rnazoM (L = 250 mm). Paccrosmue mo npeamera p; = 2000 mm, y
00BEeKTHB MMeeT (oKycHoe paccrosiHue 200 mm, nuadparMenHoe
3paukax fp = 1. |
OnpenenuTs IIyOMHY pE3KOCTH HpPH  PACCMATPHBAHHM
(L = 250 mm). Paccrosuue mo mpexmera p; = 2000 my, yseln
00bekTUB UMeeT GokycHoe paccrosiaue 200 mm, mradparMenHoe
3paukax f, = 1.

dotorpadpuyeckuit 0O0BEKTHB ¢ (POKYCHBIM pa(‘l"TOH:HI/IeM J

AMCTAHIHAIO CheMKH 3 m. HaliTd Nepennuii n 3aquuii MIaHbl IpH
3,5 u puametpe nsTHa HepeskocTH 0,03 mm.

C nomowplo o0BEKTHBA ¢  (OKYCHBIM pa.ccm;mnc,
cororpadupoBaTh MPOCTPAaHCTBO 0T 3,5m 10 | OeckoH

HCOGX(),ZII/IMOG I 3TOTO ,I[I/Ia(bpal"MeHHOG YHCJIO W JUCTAHLKIO

1CIK/LY OPEOAMCTOM U €0
MHKPOCKOIlIa CUHTATD

pockorna ¢ 0OBEeKTHBOM
osieM 30°,
{akoBa paspeliaronas

cTBA  OHMOJIOTHUYECKOIO
1 10%0,3 1 OKYJIApOM C
BETE ¢ JJIUHOWU BOJHBI
“KOTO MUKPOCKOTIA,
ieM 6,3 mm; TYOYCHOU
MEIM yBeTTHYeHveM [0
ITOJTHAOTCS B CBETE C

MeTaJIorpauIeCcKoro
Muxpockon ¢ocTout
eprypoit 0,2; TybycHon
BeJinyenueM 12,57,

KYCHBIM DPACCTOSHUSIME
HUU ONTUYECKON NJIUHBI

re 5000 m co CKOpOCTBIO
e paccrosnue 300 mm.
1 cocrasnsger 0,03 mm.

, MAITIIHOITUCHBIH TEKCT
paccrostauem 1000 mm?
!, Pasmectmres Ju Best
IMMaH#e, 4TO ILIOINA/Ih
»MKHO PacCMOTPETh Ha
OKYCHOE  pacCTOSHHC

[:11.  Pazpemammas
STh a9POdoTOOOHLEKTHBA

TPUBaHUHU U300PasKEHHUS
pennueHne  fos = -0,1,
YICIIO §, YBEJIMUEHUE B

H306paXKEeHIS  JIA30M
HUCHUEC Pos =-0,1,
qHCII0 8, yBeNmyeHue B

0 MM YCTaHOBJIEH Ha
JuapparMeHHOM Yrcie

58 mm
CYHOCTH.
(hOKYCHPOBKH,

|
HE00X0(MMO
Otpenenurs
CCIH




JIaMeTp AOMYCTUMOTO LsiTHA Hepe3kocTH 0, 03 mm.

27. Haiitu muaMeTp u300pa’keHUs] UCKYCCTBEHHOTO CIIYTHHKA 3eMJIH, UMEIOLIETO )II/IaLw{eTp
50 cm u nposieTaroero Ha Beicote J00 kum, IpH GoTorpadupoBaiuy ero (boToannaplaTOM
¢ 00BEKTHBOM, ¥ KOTOPOro GoKyCHOE paccToaHue [ o6 = 100 mm. }

28. Kakue xonebaHuUsl BHICOTHI CaMoJETa JOMYCTUMEI IpHu adpodoToChéEMKE 0OBEKTHBOM C
dokycHEIM paccTosHEEM G600 MM M JHAMETPOM BXONHOTO | 3pauxa 60 mm, €cii
JOIYCTHMBIH KpY»KOK Hepe3kocTd uzoOpaxenus 0,2 mm, a macmrab coémxu [ :50007 C
KAKOH BBICOTHI IPOHU3BOMUTCA ChEMKA? Kak M3MEHHUTCS JOMYCTUMOE KOJIEOAHNE BLICOTHI,
€CIIU TIPU TeX K€ TIPOYUX YCIOBUIX 3a1Ha)parMUpoBaTh OOBEKTHB 10 OTBEPCTHS 6 Mm?

29. OnpenenuTh HAMMEHBIIYIO BBICOTY, C KOTOPOHW BO3MOXHO wpo{[)()'ror‘pachpOB‘aHI/Ie
00BEKTHBOM C (POKYCHBIM paccTosHueM S50 cm TpU BpeMEHH BBIACPKKU ]/200 c
cKOpocTH camonéra 720 km/4, ecu JOMYCTUMEIN cIBUr u3obpaxenus 0,2 mm. |

30. Kakyro ¢oTorpapmueckyro pa3peliarolyo CHOCO6HOCTB JOJDKEH HMETh 06B€I< THB,
KOTOpPBIH 1Mo3BoJmI ObI choTorpadupoBats Ha Kaap 24 ><3\6 MM MAIITMHOIHCHYIO CTPAHHILY
¢ BeICOTOH OyKB Tekcra 2,2 Mm? OnpenenuTs (OKyCHJe paccTOsSHHE OOBEKTHBA, [ECIH
paccTosHue OT TekcTa dopmaroMm 270300 mm 1O TUIOCKOCTH MBOOPAXKEHHS COCTABJISET
600 mm. |

31. Cersiieecst TeNO JaMIbl HaKadWBaHUS pa3MepoM 2,8 X2 mm Ipoenupyercs Ha SKpaH
JIMH30# O CBETOBBIM nuameTpoM 30 mm. Paccrosiue OT NHH3B! 0 3KpaHa COCTABISIET
5 m. TlonHel cBeTOBOM MOTOK JaMnbl 250 am. Onpeﬂ[enmrb OCBELIEHHOCTD M300pakKEHNUS.
IloTepsimu cBeTa B JIMH3E NIpEeHEOPEYE.

32. Uzo6paxenne CoHna ¢hOKYCHPOBAHO Ha JIUCTE OYMard iC TOMOIILIO JIMH3EI ¢ (POKYCHBIM
paccrosguueM 50 MM 1 CBETOBBIM AuameTpoM 10 Mm. Ompeaenuth xuameTp H300paKeHus
W ero OCBeIEHHOCTh, mojarag sipkocts Comuma Luer = 1,5-109 xa/M2, a ero yrioBoi
nuamerp 20 = 30", Koaddurnuent npormyckanus tuu3st t1oc = 0,9.

Bonpoce! juig dx3amena

1. OcHoBHBIE ONPEAENEHNS U IOHATHS [€OMETPHUECKOH ONTHKH.

2. IlpaBuina 3HaKOB B MPUKIIAAHOM ONTHUKE.

3. 3aKOHBI FE€OMETPHYECKON OIITHKH. ‘

4. KapmuHanpHBIE O3JIEMEHTHI HICATBHOM ONTHYECKOM CHCTEMBI. I[loJNOXUTeNsHAd U
OTpHIIATEIILHAS OIITHYECKas CUCTEMA. |

5. 3aBHCHMOCTH MEXIy MOJOXEHUAMH U pasMepaMH mpeayera  H  M300paKeHHs
(xapaxTepHBIE PaCCTOSHUS). ! !

6. Tpu Tuna yBeiaudyeHus. |

7. UYersipe criocoba MOCTPOEHUS XOa JIyda depes uaean bHyIO ONTUYECKYIO CHCTEMY.

8. Pacuét x0na myda uepes HICaNbHYIO OITHYECKYIO CHCTEMY (OCHOBHBIE GOPMYIIBI).

9. Ilepenmstss ¥ 3auHss TJaBHbIE TOYKH MHOTOKOMITOHEHTHOM |OUTHYECKON CHCTEMEL
JKBUBAJIEHTHOE (JOKYCHOE PacCTOsHUE. : |

10. JnadparMbl 1 UX Ha3HAYEHUE. |

11. AneprypHas muadparma. BXoqHo# 1 BEIXOJHOH 3pauky.

12. Ompenencaue IIONOKEHHs alepTypHOi AMadparMel B ONTHYECKOH CHCTeME ¢ GOTBUIAM
KOJIMYECTBOM JUa(parm. |

13. Tloneras nuadparma. JIuHeitHOE U YITIOBOE TIOJISI ONITHYECKON CHCTEMBL. |

14. Bunpernpytomas ~ qmadparma.  Bxommoe m BBIXOIHOE | OKHA. Koa(i)q)mq:meHT
BUHLETUPOBAHHUSL. |

15. Onpenenenue NeCTBYIOMEr0 OTBEPCTHUS BXOIHOTO 3padKa.

16. OcHOBHBIE XapaKTEPUCTHKU ONITHYECKUX MATEPHATIOB.

17. JIunsbr. KoHCTpyKTHBHEIC IIapaMeTphl. KapuHaIBHEIC 3IEMEHTHI.

18. JIun3sl. @opMEI JIMH3 (PACIIOJIOKEHHE TIIABHBIX TOYCK).

19. ITnockue 3epkaia. OCHOBHBIE 3aKOHOMEPHOCTH. ‘

20. Ceprueckue 3epkana. OCHOBHBIE 3aKOHOMEPHOCTH. ‘




21.
22.
23.
24.

25

. Jlunzer Openens.
26.
27.
28.
29.
30.
31.
32
33.
34.
35.
36.
37.
38.
39.

IInockonapaienbHble mIacTUHBL. OCHOBHEIE 3aI(OHOMepHOCTI/I
OnTrueckue KMuHbs. OCHOBHbIE 3aKOHOMEPHOCTH.
[penomisromue mpu3mel. OCHOBHBIE 3aKOHOMEPHOCTH.
OrpaxaresbHble IPU3MBL. OCHOBHBIC 3aKOHOMEPHOCTH.

AKCHKOHBL. |
OnTryecKkuii pacTp. ‘
YeTpo#cTBo riasa. XapakTepucTuky riasza. CBoHcTBa riasa.
Tenecxonmyeckue cuctemsl. 3putenbhnas Tpyda Kemnepa..
Teneckonuueckue cucteMbl. 3putenbHast TpyOa [asmiies. ‘

Jlyna u e€ xapakTepuCcTHKH.

MHUKpPOCKOTI U €r0 XapaKTepUCTHKH.

®otorpaduueckuii 00beKTHB. OCHOBHBIE XapaKTepI/ICTHKE/I
[Ipocreiimue ocBeTuTeNbHBIE cucTeMB]. KoJuIekTop 0 KOHIEHCOP.
OcBeTHTENBHEIE CHCTEMBI MUKPOCKOIIOB. OCBETUTENbHAS CHCTEMA
OcBeTHTENbHBIE CUCTEMBI. BHIBI OCBETHTEILHBIX onmqequ CHC
[TposkeKTop U ero OCHOBHBIE XapaKTEPHUCTHKH. ‘
[IpoekOHHBIE CHCTEMBL. JIUCKOINYECKast HpOGKL{I/IOHHaﬂ cueTel
ITpoekunonnele cucteMsl. Jluackonuyeckas MPOSKIMOHHAS CHCTEN
3agaum K IK3aMeny 1

Kénepa.
reM,

da.
[a.

Bemsectt popMyInbl I ONpPENENeHrs IMHLL OTPE3KOB @) M d2, @ TaKke (HOKYyCHOTO

PACCTOSHUSA, €CIM JIMHEHHOE YBEIMYEHHE IPH CMEIIEHUH OIl
U3MEHseTcs. B kK pa3s, a PacCTOSHHE MEXJIy IIPEIMETOM H H30
0cTaéTCs IOCTOSTHHBIM,

Tpebyercs cdororpadupoBath wepTéx pasmepamu 50X75 cm?
(pokycHOe paccrosHUE KOTOporo paeHo /50 mm. Ha xakom pac
CIIENyeT IIOMECTHTH 4epTéX, 4TOOBl H300paXeHHWE HA IUI1aCT
10x15 em??
[Ipu mpoenmpoBanuu ¢GubMa ¢ KaapoM 24X36 Mm Ha IBECh IK
1200%1800 mm ¢ noMoplo o0BEKTHBA ¢ (POKYCHBIM PACCTOSH
3aj1a JoJiKHa OBITh He MeHee J, ] m. JInia uMeroInerocs: 3ajia He M
B ostoM ciydae w3o0paxkeHue 3aliMET JHIOb YaCTh | DKpaHa
1300paXCHUS HA dKpaHe. !
TeneoOBEKTUB COCTOUT W3 IOJIOKHTENFHOI'O TOHKOIO KOMI
pacctosssueM f; = 300 mMm ¥ OTPHUIIATENHLHOIO KOMITOHEHTa ¢ Uik
MeXAy KommoHeHTamu d =275 mm. Olpenenurtsb nonom
OTHOCUTEIIbHO BTOPOr0 KOMIIOHEHTa, €CJIH HpC)lMeT‘ pacrios
KOMITOHEHTOM Ha paccTosguuu 10 m. |
OnpenenuTs B3aUMHOE PacloOJIOKCHUE TOHKOM JIUH3LI ¢ (HDOKYCHE
pacmoJIOKEHHOH B BO3JyXe, IPEIMETa U DKPaHa, Ha KOTQPOH mp¢
3Tl IMH3BI NEHCTBUTEIEHOE H300PAXKCHNE IPEAMETA ¢ MITHKDAT,
U3MEHSTCS 9TU PACCTOSHUSA, €CIIM BTOpast cpefa — BoJa (#g =
Ha paccrosuuu s; = 50 mm 1 s2 = 100 mm OT ucTOUHUKA cBeTa (2y
magparmMbl ¢ OTBEPCTUAMHE, PAIMYCHl KOTOPBIX R; = 15 um u R;
HCXOJs U3 3aKOHOB IIPSAMOJIMHEHHOIO U HE3aBUCHMOTO PACIPOCTP
30H TGHH M IIOJyTeHH Ha 9KpaHe, PACIIOJIOKEHHOM Ha pacct
HCTOYHHKA CBETA, €CNIM LEHTPhl UCTOYHUKA CBETa, nuadparM M 3
IPSIMOH.
Ha CKOJIbKO M3MEHHTCA KaXKymascs IyOrHa BoJoEMA, eCliH CHay

TOYKY JIH&, UTO JIy4 3PEHUS OKA3BIBAETCS ICPICHIMKYISPHBIM K

3aTeM CMOTPETh Ha TOYKY JHA, KOTOpas yAajdeHa OT MepBoil Ha
2 m. Ilokazarens npesoMienus BojeI /,33.

1,333)"

I'MYECKOr0 KOMIIOHEHTA
Opaxenuem, pasHoe L,

¢ IIOMOIIBIO 06L@KTI'IB3.,

CTOSHMH OT OOBEKTHBA
HHKEC HMCJIO pasMCphbl

paH, UMEoWnit pasmep
teM f = 100 mm pnana
oxkeT ObITh Oomee 3,5 m.

Onpenenuts pasmep

loreHTa ¢ (POKYCHBIM
= -100 mm, paccTosine
He IJIOCKOCTH [UIEHKH
I0JKEH Iiepel I[EPEBIM

M paccrosgaue 130 mm,
eIUpYeTCs ¢ MOMOIIBIO
HBIM yBenuueHueM. Kak
2
= 20 mMMm) yCTaHOBJICHEI
= 20 mm. OnpeaenuTh,
AHEHUS CBCTA, PA3MEpPHI
osEun s3 = 500 Mm OT
KpaHa JIeaT Ha OJHOH

\Jla CMOTPETh Ha Takyro
[IOBEPXHOCTH BOJEL, a
I mM? I'nmybuna BojoéMa




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Ha mytu cBetoBOro syda, MIymiero u3 BO3JyXa, IOCTABHIIA
n2 = 1,5183, moBEpPXHOCTH KOTOPOH MapasiensHs Apyr Apyry. Ta
mm. Kax H3MeEHUTCA onTHYecKas AJWHA IYyTH JIyda, €ClId Iyt
IUIACTHHY: &). HOpMaIbHO; 0). moa yritom 30°. !

IIpenmer  y =100 Mm  pacHoONIOKEH HA PACCTOSHMH § =
3epkana ¢ 7 = -200 mm. Oupenenuts y', s', B, Diy, a Taixe ap-’
auadparma pacronoxeHa Blepe/y 3epKaia Ha PacCTOsHuM 70 um
Iozagu nynel ¢ QokycHeIM paccTostHueM f = S0 mm Ha |

WIACTUHY M3 CTeKIa ¢
JIINMHA IUTACTUHEI = 4
AB Oynmer mayarh Ha

-450 mm 0T BOTHYTOTO
u D', ecnu aneprypHas

UDgg=50mm.
acCTOdHUH a = 2;5 MM

pacrioNioKeH TI7a3 HabJoxaTeNs, JUaMeTp 3padka KOTOpOro papeH 3 mm. OmpenenuTh

IIOJIO)KEHHE U TUaMETPBI 3padKOB.
TeneoOBbEKTUB COCTOUT U3 ABYX TOHKHMX KOMIIOHEHTOB, PACIIONO]
d =120 mm npyr ot mpyra. QoKycHOe pacCTOSHHE MEPBOTO KO
BrOporo f2” =-100mm. TlocepennHe Mexmy KOMIOHEHTAMH Y
madparma quaMeTpoM 70 mm. OTpeenuTh MOJOKEHUE BXOJIHOTY
OTHOCUTENIBHO NEPBOr0 KOMIIOHEHTA M BBIXOJHOI'O 3patn<a —
komnoHenTa. Halitu nuneiinoe ypenndenne B 3paduKax. ;
Ilepen TOHKOH NMH30H HA PAcCTOSAHMEM 60 MM yCTaHOBIEHA JI
20 mm. DoxycHoe paccrosHue JHH3BL f = 100 mm. Halitu
yBEJIUUEHHUE B 3padKax.
[ana nBosikoBRIYyKTIas uH3a U3 cTekiaa AKI0 (ne = 1,5 7}] 3, cr
d = 6 mm. ITpu KaKoil TOJNIIMHE JTMH3A CTaHET TEIECKOMNYECKOiT?
Haifty TONMINMHY NMH3EI C KOHCTPYKTHBHEIMH lIapaMerpaMi
np=1,5163, upu KoTopod oHa cTaHeT adoxansHoH. [Tpu pac
bopMyTy OTITHYECKON CHIIBI JIMH3HIL.
JIluH3a uMMeeT CIeyIOIKUE KOHCTPYKTHBHBIC IapaMeTphl:

’/'1 =

KEHHBIX Ha PacCTOSHUH
mrioneara f;- = 200 vm,
TAHOBJCHA alepTypHas
) 3pavka TeneoObeKTHBA
OTHOCHTENLHO BTOPOTO

|
naparMa  JUaMeTPOM
yrjloBOe M JIHHENHOe

=273 mmu TOJI]lII%[HOI‘/JI
=40 mm; r2 =-30 mm,
gére HEe HMCIOIL30BAThH
120 mm; 2 = 100 mm,

d = 20 mm, crexno K8 (n = 1,5183) u pacnonoxena B Bo3ayxe. (JUpeneanTs THI JIHH3EL,

¢¢ oxycHoe paccrosiHue f M (QOKaJIbHBIC OTPE3KH S, s/ r. Omp
§ 'y’ TTIABHEBIX TOYEK, HE TIOIB3YsICh POPMYIIaMHu.

SHCIHUTE TTOJIOMKCHHE S,

B nun3e-mape 3axuuil Gokyc coBmagaeT ¢ BEPUIMHOM BTG)pOI/I nopepxHocTU. OnpeaeauTh

110Ka3aTeNb MPENTOMIICHHS CTEKIIA He.

Onrtuyeckast CHia MOJOXKUTENIBHON JIUH3BL 5 Onmp, OTpI/II_[aTE'I[BH
Halitu dokycHOe paccTosiHHEe CHCTEMBI, KOTOPas HOJIY‘H/ITCH ecy
BILUIOTHYIO.

[lygok mapautenpHBIX JIydel MmajaeT Ha nnocxonapa.nnenbﬂym
n=1>5). B HayanbHOM IIOJIO)KEHMU IUIACTHHA IICPICHIUKYJIs

O JTHH3EI 3 onmp.
W JIMH3BI PACIIONOIKCHE]

nnactuny (d = 20 mm,
pHA TIyYKy, 3aTeM eé

IIOBOpAuMBAKOT Ha J°. UeMy paBHO IIOIIEpEYHOE CMEIIeHUE Tydel mydKa?

BBIUHCINTE TONIOXKEHHe BXOJHOTO 3pauka B Tpybe [amuied,
obbekTHBa € (GOKYCHBIM paccTosHueM 90 MM M TOHKOIO
paccTosHueM -30 mm, €cid a3 yAQIEH OT OKyJspa Ha pacct

|
yIJI0BOE 110Jie OyJIeT UMETh TPy0a, €CITH OTHOCUTENHHOE OTBEPCTHE
m

@okycHOoe paccTosHHE OOBEKTHBA 3PUTEIHLHOM pr651
S 1 =150 mm, a oOopaumBaromieit JWH3BL '3 = 50 mm. BI/I)_IHM
I'r=6", a yBenmumdenue oOOpauMBaONUICH JUH3LL f :— -1.
PAcCTOSIHAE KOJUIEKTUBA U JUIMHY 3pUTENBHOMN TPyOHI. |

3putensHast TpyOa ¢ GOKYCHBIM PacCTOSHHEM 06LeKTHBa Jos' =3

OeckoneynocTh. Ha kakoe paccrosiaue Ad Hano MepeaBUHYTH OKY
BHIETH NIPEAMETHI HA pacCTOSHUU S0 m?
Jis paccMaTpHBaHUS MENKHX OPTraHM3MOB IPHUMEHSIOT JIyIl
OPEACTABIAET COOOH MOJOMKUTENBHYIO KOHICHTPUYECKYIO
OtupenenuTh nonoxenne GoKycoB H TIIABHBIX INIOCKOCTEH JIyIIbI 1
npeyioMileHus n = 1,5. I'ie momkeH pacmoyaraThes HpejnMeT, p
TaKYIO JTyIy?

)

JIMH3Y ¢

OCTOMIMIEH M3 TOHKOIO
KyIsIpa ¢ (POKYCHBIM
ostaue /2,6 mm. Kakoe
obbexTHBa /:57

pPAMOTO  H300paXkeHus
e yBEIMUeHHe TPYOLI
JIpeieuTh  (POKYCHOE

00 mm ycraHoBneHa Ha
stp TpyGel, 4TOORI SCHO

y C'!'GHXDI'I&, KOTOpasd
r2=-(1/3)d.
3 CTCKIIA € TTOKa3aT1eJICM
lCCManHBElCMbIH ‘ICPC.’S




23. Ing paccMaTpuUBaHUA MEJNKHX OpPTaHM3MOB mOpuMeHstorT Jyrly Crenxoma, KoTopas
IPEACTABIAET COOOH IONOXKUTEIBHYIO KOHUIEHTPHUYECKYIO [TMH3Y ¢ 72 = -(1/3)d.
Berancnuth paguychl KpUBU3HEL, TOJIIUHY, HOKYCHbIE pa‘CCTo:aHH;I 1 (QOKaIbHBIE OTPE3KH

JIyIBI, Y KOTOPOH BUOuMoe yBenuueHue 2J5. [Tokasarein: TIpesiom
n=13. ‘

24. OnpenenuTh KOHCTPYKTHUBHBIE MapaMeTPhl OJHOJHH30BOM JIyIbI
JBOSIKOBBITYKION JIMH3BI ¢ BHIAWMBIM YBEITUYCHHEM 4, NHHEHH]

ICHUSA MPUWHATH PaBHBIM

B BUJC CHMMETPHUHON
LIM TIONIEM 2y = 45 mm,

IHaMETPOM BBIXOJHOrO 3padka D’ = 4 mm, yhaneHHeM BBIXOJHOIO 3padka ap'’ = 35 mm.

[Tokazarens npenoMIeHuUs! IPUHATH PABHBIM 7 = 1,5,
25. OTCu&THBIM MHKPOCKOII MMeeT BHAWMOE yBenuuenue -200,
| ;
oKyJsapa 25 mm. AneprypHas nuadparmMa pacIoyoskeHa B 3amHel

obbekTHBa W €€ aMaMeTp paBeH 7 mM. PacCTosHHE MEX

n300parkeHHeM TI0ciie MUKpooOBekTHBa L = 192 mm. O6bekTH]
TOHKMM KOMIIOHEHTOM. HalTH 110J105KeHIe U THAMETP BBIXOIHOIO
26. OTCYETHBIH MHKPOCKOI HMEeT BUAUMOC yBenndenue -200.

(GOKYCHOE PACCTOSHIC
(oxanpHO# TUIOCKOCTH
y TIPEeIMETOM H ero
3 cuuTaTh OGECKOHEYHO
3pavyka MUKPOCKOITA.,

Bumoe  yBenmueHue

okyiapa 10", PaccTosiHEE MEXIy MPeAMETOM M M300paKeHHEM [10C)ie MEKPOOOLEKTHBA

L =192 mm. Kakum nomxeH OBITH JHaMETp anepTypHOH nmagps
3ampeif GOKaNbHON IUIOCKOCTH MHKPOOGBLEKTHBA, €CNH JHaMe
mukpockona D=/ mum? OOBEKTHB U OKyJIAp CYHTATDH
KOMITOHEHTAMHU.

27.Ilpenmer pacloiioxeH Ha paccTosHuu [,55 mm Jnepéz[ TOYK
00BEeKTHBAa MHKpOckoma ¢ (OKYCHBIM pacctossaueM /5,5 mwm
00BEKTHBA paccMaTpPUBAETCS 4epe3 OKYISIP ¢ (POKYCHBIM pAacc]
BUIAMOE YBEJIMYECHUE MUKPOCKOIIA U ONTHYECKYIO IIHHY TyOyca.

I'MBI, YCTAHOBIIEHHOU B
TP BBIXOIHOI'O 3payka
OECKOHEYHO TOHKHMH

i mepensero (okyca
W3obpaxeHune mocne

osguueM 20 mm. Halitu

28. B Bu3upHOM MEKpOCKoIEe (OKYCHOE pacCTOSHME OOBLEKTHBA [os = 30 mm, (GOKYCHOE
paccTossHMe OKyJsApa for =20 MM, paccTOsSHHE MEXKIY [(OECKOHEYHO  TOHKUMHE
KOMIIOHEHTaMH OOBeKTHBAa U OKyisipa d = /10 mm. Jluamerp alepTypHoit auacdbparMmol

Dy =10 mm. HalTm pasmep BBIXOJHOTO 3pauka, CCIH I
pacnoioKeHa Ha pacCTOAHUH a; = -45 mm. ‘

29. @0oT000OBEKTUB C POKYCHBIM paccTossHueM S0 mm yCTaHoBJIeH Ha
Haiftn mepennmit @ 3agHHil  IUIAHBI  OTHOCHTENBHO  [1JIQ
aradparMeHHOM vucie J,6 U uaMmerpe MsaTHa paccesuns 6 = 0,04

30. ®oTOOOBEKTHBOM C (DOKYCHBIM paccTossHueM 28 MM HeoOXo u
MPOCTPaHCTBO OT 3 M Jo OeckoHeuHoctn. ONpenenuTth Iue

JUCTAHIMIO (POKYCHPOBKH, €CITH JOIYCTUMBIH KPYIKOK PACCESHUS ()

31. Kakyro ¢otorpadrdeckyro paspemaronyio CrocofHOCTE 00
KOTOPBIN T03BONHI GBI choTOorpadupoBats Ha Kagp 24x36 MM Ma
¢ BeICOTOH OykB Tekcra 2,2 MM? OmpenenuTh (GOKYCHOE paceT
paccrosnue or Tekera hopmarom 210300 MM 1O IIIOCKOCTH M-
600 MM, JIMHEHHBIH Tpesien paspemenns doroctos & = 0,04 M.

CamocrositesbHasi paGora
1. AynurtopHas camocTosTenpHas paboTa CTyaeHTa HO‘ JUCITUT
1a0OPaTOPHBIX ¥ NPAKTHIECKHUX 3aHATUAX TPH PEIIEHHH 3a1aY.

peaIMETHad IIIOCKOCTh

JUCTAHIUK ChEMKH 4 M.
CKOCTH TIIEHKH  IIpH
JM.

MO ctoTtorpadrporaTh
pparmMenHOe HHCIO |
' =003 mm.

KeH HMeTh OOBEKTHUB,
ITUHOTIUCHYIO CTPAHUILY

STHAC 06’I:CI(TI/IB$3., CCIIN

06})3.)1{6]:11/15{ COCTAaBJIACT

JIMFAC BBIIIOJIHACTCSH HA

2. BaeaynuTopHas caMOCTOATeNbHAs padoTa BBIIONHSIETOSA CTY/EHTOM [P YIIIyGIeHHOM

U3YyYEeHUM IUCLHUILIMHBI II0 TeMe NpONHAECHHON JEeKIMHU, IIpH ! MOATOT
paboTaM, IpH BBITOJHEHUH KYpCoBOU paboTel. OCcHOBHOM (bOpMOI/I caj
CTyJEHTA SBJIETCS U3YUEHHE KOHCIIEKTA JICKI[UM, pEKOMEH IOBAHHOM JIUTE

Brinojnenne KypcoBoii pagoThl

OBKe K J1abopaTopHbIM
10CTOSTENPHON pabOTEhI
paTyphl.

Kypcosasg pabota BeinonusieTes 1o Teme «Pacder ontryeckoit cueremMsl U GOKYCHPOBKE
JTa3epHOro HM3JIydeHus». JUId KaXZOTo CTYAEHTA OIpeleNieHbl WHIIUBHIYATbHBIE HAYAJBHBIE

TCXHUYCCKHUE ITapaMeTPRl, 110 KOTOPBIM ITPOU3BOIUTCS pacyeT.




33;[;1}111;1 110 BApHaHTaM /15l BbIIOJHECHHS l(!I!COBOI‘:I HaﬁOT]bl
JIJIviHA BOJTHEI Pamuycer Hnvina JduameTp ny4a Ha Paccrosane oo IToRrcpor
£ | murydenus, A KPUBU3HBI pe3oHaTopa, | oOpabaTeiBaeMOMH o0pabgreiBaemMoH ONTHYECKOH
g | (tum masepa) 3epKai L HOBEPXHOCTH, TIOBEPXHOCTH, a ocH
g pe3oHaropa, d=2y"
& runrn
1 10,6 Mxm S™ 0,8m 200 MxM I M Oxno
CO,-nnazep S NIOBOPOTHOE
3epKano
2 0,6943 MkM 250 MM 500 MM 0,05 mm 3000 Mm HeT
pyOUHOBBI -250 MM
Jasep Ui
3 632,8 aM 200 mm 30 cMm 0,002 mm 0,7m HET
He-Ne-nmaszep -200 MM
4 0,448 MxMm 300 mm 450 MM 1 MM 30 c™m HET
apTOHOBEII -260 MM
nazep
5 510,6 um 0,75 m 1,5Mm 3 MM 1,5mM OmHO
Jgasep Ha mapax | -0,75 m TIOBOPOTHOE
MeH 3epKaIo
6 340 uM 400 MM 0,6 0,8 MM 600 MmN HET
Jlazep Ha -400 MM
KPacHTENsIX
7 337 um 20cMm 250 MM 2 MM 780 MM OxHo
a3oTHbIA mazep | -20 cM [IOBOPOTHOE
3epKaJo
8 116,1 aMm 120 MM 240 MM 0,7 MM 350 c™m HET
BOJOPONHBIH -120 mm
aToM
9 676,4 um 140 cm 70 cm 0,3 cMm Sm HET
KPHIITOHOBBIH -140 cm
nasep
10 | 193 1M, 80 cMm 120 cm 200 MM 2m HET
SKCUMEPHBIH -60 cM
nasep L
11 | 1,06 MxMm 400 MM 280 mm 0,5 mm 540 My OpnHo
HEOJUMOBEIH -400 Mm TIOBOPOTHOE
Jasep 3€pKaI0
12 | 1,03 mMKM, Im I,1m 0, 02 MM 0,8mM HET
Yb-HAl'-mazep | -1m
13 | 627 1M, 50 ¢cm 0,75m 0,1 cm 670 MM HeT
nasep Ha mapax | -50 cm
30J10Ta Al Dl o P
14 | 440 um, 175,5 Mm 350 MM 1 MM 60 cm Onno
He-Cd-nazep -175,5 MM HIOBOPOTHOE
3pKAN0.
15 | 1100 uM, 0,5M 0,45™m 0,008 Mm 950 MmN HET
THTAH- -0,5m
cangHupoBbIH
na3ep
16 | 1,315 mxm, RV 560 MM 0,06 MM 580 cMm OnnHo
XUMUYECKHH -3wMm MOBOPOTHOE
nasep 3epKaJIo
17 | 1,06 MkM IM 0,9 M 125 MM 850 mu HET
Nd-HAT nazep -0,6 M
CamocrositensHas paboTa 3aBepilaeT 3ajauu BCeX APYrHX BHAOB yu4eOHOro mporecca
MOXKCT OCYIISCTBIATECA Ha JICKOHUAX, CEMHHapax, IIPaKTHUYCCKHUX 3aHsATHAX, na60paTopHHx
3aHATHAX, KoHCynbranusx. Kak ¢opma opraHmsamum yueOHOro Iipoliecca CaMOCTOSTENBHAS
pa60Ta CTYACHTOB IIPEACTABJIACT coboi HeJICHAIIpaBJICHHY O CI/ICTFGMB.TI/I‘IBCKYIO ACATCIIBHOCTE I10
NPpHOOPETEHUIO 3HAHUH, OCYIIECTBIISIEMYIO BHE Ay IUTOPHH.
KoHTpob BBEIIIONHEHHS CAMOCTOATENBHOM paboThI OCYIIECTBAAET(S B XO/IE BBIIOIHEHUI U




3alUTHl 1a00paTOpHBIX paboT 110 IUCIUILIMHE, NMPH BHITOJHEHUH J1pa
JIK3AMEHE, ‘
Bonpocs! 1isi KOHTPOJIA CAMOCTOATENLHOI pado’

bl

MoHoxpoMaTHUeCcKHe U XpoMaThdeckue adeppallvy.

Pasnoxenue 3etinens. Chepuueckas abepparius. i
Paznoxenue 3eiinens. Koma. Jluctopcust. |
ACTATMaTH3M ¥ KpUBU3HA OIS, l
XpomaTuueckre abeppauu. XpoMaTH3M II0J0IKEHHS.
XpOMaTH3M yBeJIMUeHU. BTOpUUHEIN cieKTp.

nsle iy Enlod e

=

CymmupoBanue abeppanuii.

. OOBEKTUBEI 3pUTEIBHBIX TPYO.

. OKynsIppI 3pHTENBHBIX TPYO.

. O0pexTHBBI MUKpOCKONOB. Knaccudukarusl.
. OKynsipbl MEKPOCKOTIOB.

—
AW N = O

@O.
Knaccudukauus ¢dotorpaduueckux 0OBEKTHBOB.
IIepEMEHHBIM (DOKYCHBIM PACCTOSIHHEM.

15.

cDOH,E[ OLCHOYHLBIX CPCACTB JId IIPOBCIACHHA aTTEC TaI_II/II/I YPOBR
KOMIIETCHIIM I 06yqa101uch;1 10 JUCIUITINHC O(I)OpMHSICTCH OTHECIIBHEIM Ji

. Monoxpomaruueckue abeppanuu. Pasznosxenue 3eiigens.

. Kimaccudukanus ¢ororpapudeckux 00beKTHBOB. LUI/IpOKOryFL JBHBIC W

3 ‘Hopwmay

Pacuét aGeppanuii ONTHYECKOH CHCTeME! (OCHOBHEIE HONOMKEHHS).

BHBLIC

KTUYECKHX 3aJaHui,

Ha

Y3KOYTOJIbHbIE
dO u OO ¢

sl C(bOpMI/IpOBaHH‘OCTI/I
[OKYMEHTOM.

7. YA4EBHO-METO/UYECKOE U UTH®OPMAIIMOHHOE (OBECIIEYEHUE
JAUCHHUTITIMHBI
7.1. Knuroo0ecneueHHOCTH Lol
KHMI'OOBECIIEYEHHOCT®
Koauuecrso Niuin aigi
HaumeHoBaHue inTepatypsl: aBTOp, Ha3BaHUe, BI U3JaHU, Con IKICMNAPOB Haniuna s
N3OaTeJIbCTBO H3AAHHA 6|:|36£}na|:|(;4T”e|?e ekl POHHOH
BATY & ﬁmgz:}{_];n:c
COOTBETCTBHY i
¢ OrOC BO |l
1 2 3 4
OcHOBHas juTeparypa
1. loronepa E.M. [lpuxnagxas ontuka [D7eKTpOHHBIH pecypc]: yuebHoe | 2019 http://ww
nocobue pas CIIO/ IoroneBa E.M., ®apadonrosa E.II. — 9J‘JeKTp0H.j w.iprbooks
TEKCTOEBIe jaHHble. — CapatoB, ExatepunOypr: IIpodobpasoBanue, hop.ru/878
Ypanbckuii (epepansyblii yEUBEpCHTET, 2019, — 183 . 49.htm|
2. Aranos H.A. Ilpuknannas onrtHka [OneKkTpoHHBIH pecypc]: yueGuoe | 2017 - http:/fww
nocobue/ AranoB H.A. — DJeKkTpoH. TeKCTOBBIe MAaHHBIE. — TOMCK: w.iprbooks
ToMckwit monuTeXHUYeckuit yunsepceuret, 2017, — 286 ¢. hop.ru/840
30.html |
3. l'oronera EM. Ilpuwiransas ontuka [DIeKTPOHHBIH pecypc]: yllei)Hoe 2016 http://ww
nocobue/ [oronesa E.M., ®apapontosa E.JI. — DneKTpoH. TEKCTOBLIE, w.iprbooks
JAHHBIE, — EKaTean6ypr‘ Vpansckuil Genepanphbiit yHuBepcuret, IbC! hop.ru/661
ACB, 2016.— 184 c. 94.htm|
Jloro/IHATe IbHAs TUTepaTypa
1. Bapganin B.A. ®usuuecke OCHOBBI ONTHKM [DneKTpoHHbIM pecype]::| 2015 http://ww
y4eOHoe mnocobue/ BapaaHsH B.A. — DNeKTPOH.TEKCTOBblE AAHHBIE. —‘ w.iprbooks
HoBocubnpck: Cubupckuit roCyapCTBEHHBIN YHUBEPCHTET | hop.ri/405
TeICKOMMYHHUKAUMA 1 vHopmaTuky, 2015. —235 c. ‘ 54
2. Uyxanosa I".H. [Tpuknagnas ontuka. Yactb 2 [SnekTpoHHbIA pecype]: | 2014 X http://ww
yuebHo-MeToamyeckoe nocobue/ Ilykanosa ['.M., Kapnosa I'.B.,! w.iprboolks




KHHTOOBECTEYEHHOCTL
Konnuectno =]
HauMeHOBaHKe IMTEPATYpPEL: aBTOP, HAa3BaHKE, BUM U3aHUS, Fon 2SSMIIAEOS Hasmeie
H3JaTENLCTBO HSAAHHA 6136)1;:::;:6 SERTPOHHOI
.B ry Gubumorese
e Bal'y
COOTBETCTBHH
¢ ®LOC BO
1 Z 3 1
barmacaposa O.B. — 31ekTpoH. TeKcTOBLIE NaHubIe, — CII6.: YHuBepcuTeT, hop.ru/678
UTMO, 2014, -84 c. 25.html
3. Liyxanosa I'.M. Tlpuknansas ontuka. Yacts 1 [OnekTpoHHBIN pecype]: | 2013 - http://ww
yuebHO-MeToMeckoe mocobme/ Llykanora I'.M., Kapmosa ],“.B.,: w.iprbooks
barnacaposa O.B. — OnextpoH. TekcToBble AaHHbIE. — CII0.: YHUBEpCUTET hop.ru/675
UTMO, 2013. - 74 c. 77 htmi
7.2, Ilepnoanyeckue N3aaHust
1. Ontruecknii xxypuain. Pexum noctyna: http://opticjourn.ifmo.ru/.
8. MATEPUAJIbHO-TEXHUYECKOE OBECIEYEHUE JINCOUIIJINHBI

JUist peanusanuy NAHHOW JUMCIMIUIAHBI HMEIOTCH  CIICIMAllL
MPOBEACHUS 3aHATUH. JICKIIMOHHBIE ayIUTOPUM OCHAINCHBI JOCKOM ()
SKPaHOM JUISI TPOEKIIMOHHEBIX CUCTEM, TPOESKTOPOM B HOYTOYKOM.

HblE TIOMENICHUS s
I MeJla WM MapKepa),

ITpakTudeckue pabOTHI MPOBOAATCI B HayuHBIX M yueOHBIX nabopatopusx 107-3, 123-3,

419-3, 420-3, roe pa3MemEeHbl: BOJIOKOHHBIN Jlazep HEIPEPHIBHOIO U3JIY
Ja3epHas  yCTAHOBKA, JIa3€pHBIM  IIPOCKIUMOHHBI  MHKPOCKOIL,
cTepeoIuTorpapuy, aTOMHO-CHIIOBOM MIUKPOCKOI U JTAOOPaTOPHHBIN CTEH)I

HCHUS, MAJIMCCKYH/HAA
yCTanOBKa
110 OHTOI/I]H(bOpMaTI/IKC.

Ja3epHOR

AynmuTopun Ui TPOBENCHHS 3aHSATHH OCHAINEHBI COBPEMEHHBIMH IEPCOHAIBLHEIMU

KOMIILIOTCpaMu, 00BbeTUHEHHLIMH B JIOKAJIBHYIO BLIYUCIIATEIIBHYIO CETh

U YKOMIUICKTOBaHHBEIMU
H€06XOILI/IMBIM CUCTCMHBIM U HPUKIIaJHBIM NPOTpaMMHBIM O6€CHI€‘-I€HH€M .
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[Iporpamma paccMoTpeHa 4 ono0peHa Ha 3aceJaHuu Kaq)eup /I'LM
[Tpotoxoin No { ot RUGZ0M  rona

3asenyromuii kKadgenpoit: Apakensa C.M.

Pa6ouas nmporpamma paccMmoTpena u oj106peH CTOOMYECKOH KOMHCCUU

Hanpasnerust 12.03.05 JlazepHast TexHUKA U JT

IIporoxon Ne 4 ot (2.09.20/9 roma

IMpencenarens komuccun: Apakenss C.M.




JIMCT NMEPEYTBEPKIEHM S
PABOYEN NPOTPAMMBI JUCIHUILINHL

Pa6ouyas nmporpamma ogo6pena Ha
IIporokon 3acenanus kagenpsr Ne

3aBenyromuit kadeapoii

y4eOHEIi rog

Paboyas nporpamma ogoOpeHa Ha
IIpoTtokon 3aceganus kadeapsr No

3aBenyromumit kadenpoit

PaGouas nporpamma ogoGpeHa Ha
IIporokou 3aceanus Kadempsr Ne

3apeayromuil kadeapoii

oT roja
yueOHBIH 1o/
oT roaa
_y4eOHEIi ro/1

0T rojaa




JIMCT PETUCTPAITAA W3MEHEHUW

B pabouyro NporpaMmy AUCLUTIIAHBL
IIpuxnaonasa onmuxa
o0pas3oBaTeabpHOM MporpaMMEI HanpasneHus norotosku 12.03.05 Jlasepu

mMeEXnonN02uU

(51 MEXHUKA U 1a3epPHblLE

Homep
M3MEHEHUS

BHeceHbI H3MEHEHHUS B YACTH/pa3ieibl
paboueii mporpaMmel

Hcnonaurens
DHO

(

OcHoBaHue
HOMEp U JlaTa NpoToKoIa
3acenanus xkadeapbt)

3aB. Kadeapoii

[Todmics GHO




