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NMpakTuueckoe 3aHATHME Nel. 3HepreTMKa CBeTOBbIX BOJIH

TeopeTuueckuii MaTepuas U3/I0)KeH B IVlaBe 2. JHepreTUKa CBETOBBIX BOJIH
[1,2].

lMpumepbl pewieHUs1 3a0a4y

3agaua

[MoTokOM B 6.28 BT ocBellaeTca NpamMoyrosibHaa nnoliazika pasmepom
0.5 Ha 0.8 M. OnpepennTb OCBELLEHHOCTb NOoWaaKu.

PelueHune:
OcCBellleHHOCTh - BeJTMUMHA, 00paTHO MPOTOPIMOHA/bHAS TUIOIIA M.
I1101aAp IPSIMOYTobHOrO 06bekTa $=0.5-0.8=0.4 (M%)
OcBerjeHHOCTh E=®/S=6.28/0.4=15.7 (BT/M")

OtBeT: OcBeleHHocTb E=15.7 B1/m2

3agaua

O6parHas npeablayLlen 3agada - paccmaTpuBaeTcsa CBETUMOCTb Tena.
CBeTMMOCTb  Kpyrfion nnowaakm 10 Bt/m2. TloToK, uM3ny4vyaemblii
nnowazakon coctasnsaet 31.4 BT. Onpegenntb paguyc niowanku.

PelueHune:
CooTHoleHue A5 pacueta CBeTUMOoCTru: M=®/S
S=d/M=31.4/10=3.14 (M)
S=n-r*=3.14-F, oTKyza r’=S/n=1 (m°)
CrnenoBaTelbHO, pailycC Iiomaaku r=1 (M)

OTBeT: Paagnyc nnowaaku coctaBnser 1 m.

3agaua

MCTOYHNK HaxoguTcs Ha BbicOTe 1 M Hajg KBagpaTHOW nnowankon.
Pa3smep cTopoHbl kBagpata 100 cm. [MOTOK, nagawowmini Ha [AOaHHYH
nnowanky, coctaBnser 6.28 BT. Haintu cuny ceeta.

PeweHne:

Cuna cBeTa 3aBHUCUT OT TeJleCHOrO yIjla Y MOTOKa. TenecHsld yrona B
2
[JAHHOM CJ/Iy4ae pacCYuThbiBaeTcs TakK: QQ=S/r

S=1(m°); Q=1/1=1 (cp)
I=d/Q=6.28/1=6.28 (BT/cp)

OtBeT: Cnna ceeTta cocTaB/iseT 6.28 Br/cp.




3agaua

VCTOYHUK M3/1y4yaeT HepaBHOMEPHbLIA NOTOK CBeTa, paBHbid 31.4 BT.
OnpepenuTtb CcpefHIo cdhepnyeckyro cusy ceera.

PelwleHue:
CpepaHsis ceprueckasi CUia CBeTa paCCUMThIBAaeTCs Mo popmyiie:
[=®/(4-1)=2.5 (BT/cp)

OtBeT: Cuna ceeta coctasngder 2.5 Bt/cp.

3agaua

[MoTOKOM ocBeLaeTca Kpyrnas nnowagka. OcBelleHHOCTb paBHa 2 Jik.
Paanyc nnowaakm paseH 1 M. Onpenenntb NOTOK.

PeweHne:

OCBEIJ.[EHHOCTB - BeJIMUMHA, O6paTHO IMpOIIOpPLHYOHAJ/IbHAA IJIOIaau.
CHauasia HEO6XO,Z[I/IMO oIipeae/inTh IIOIadb 0o0BeKTa:

S=m-1°=3.14-1-1=3.14 (M)
IloTokK HaAXOUTCA UCXOAs 13 COOTHOILIeHUU AJId OCBeIlleHHOCTH:
E=®/S, 3nauut ®=E-S=2-3.14=6.28 (11m)

OTBeT: NoTOK ©®=6.28 nm.

3apgaua

CBeTMMOCTb Kpyrnoii nnowagku 12.7 nm/m> ToToK, W3nyyaembiit
nnowazakon coctasndaet 10 nm. Onpegenvtb pagnyc naowaaku.

PeweHue:
Cetumoctb M=®/S
CneposartesibHO, miolaAb paBHa: S=®/M=0.785 (Mz).
S=n-1*=3.14-¥, oTKyna r’=S/n=0.25 (m°) .
CnepoBaTenbHO, paguyc r=0.5 (m).

OTBeT: Pagunyc nnowaaku coctasnsiet 0.5 m.

3apgaua

[MonHbIA NOTOK OT cchepnyeckoro nambepToOBCKOro wu3nyvartesns B
TeflecHoOM Yyrnie, o06pas3oBaHHOM BpawjeHnemM nnockoro yrna o=90°
cocTtasndaet 40 nm. OnpenenuTb CUy CBETa n3nyyarens.

PewleHue:
CuJia cBeTa pacCUMThLIBAeTCA UCXOS U3 COOTHOLIeHUs: [=d/Q

CHauasna IMMPpOU3BOAUTCA PACUET TE€/I€CHOI'O yIJia:
Q=4-1t-sirf(6/2)=411-2/4=2 (cp)



Torga cuna cBeta: [=®/Q=40/6.28=6.36 (1m/cp)
OtBeT: 1=6.36 nm/cp

3apgaua

Cuna cBeTa NNOCKOro NnamMobepToBCKOro usnydarensa cocrtasnser 31.83
KO. TenecHblin yron Q ob6pas3oBaH BpalleHMem naockoro yrna o=90°.
OnpenennTb MOJHbIN NOTOK OT U3Nny4varens.

PelleHue:
[ToHBIN IOTOK OT IIJIOCKOT'O J'IaM6epTOBCK01"O N3/1ydaTesis:
@=(r-1-sirf6)/2
®=31.8-3.14-1/2=100/2=50 (1m)

OTBeT: NonHbIVM NOToK P=50 Nm

3agava

MoTok 40 5im ocBeLaeT KBaZpaTHblil paccemBaTenb. CTOpoHa KBagpara
2 M. CrteneHb 6enn3Hbl nosepxHocTn 0.5. OnpegenuTtb SAPKOCTb
paccenBaTens.

PeweHne:
3a,qaqa peliaeTCd B HeCKOJIBKO 3TallOB:
o R
I =

HpKOCTb paccenBaresid: /I paCcCUHUTBIBAETCs Uepe3 OCBelleHHOCTh.

CHauasia onipejie/isieM OCBelleHHOCTh mioijagku, E=®/S=40/4=10 (k)
3areMm sipkocTh L=0.5-10/1=5/3.14=1.59 (/M)

OtBeT: ApkocTb L=1.59 ka/m°.

3adayu 07151 camocmosimesibHol pabombl

1.ITotok 30 nM ocBeljaeT KBaApaTHbIM paccewBaTenb. CTOpoHa KBagparta 1.6 wm.
Crernenb 6emu3HbI ToBepxHOCTH 0.2. Ornpe/ie/MTh APKOCTb paccerBaTeis.

2.ITotok 35 /M OcCBelllaeT KBajipaTHbIM pacceuBarenb. CTopoHa kBajpaTa 10 cwm.
Crenens 6enmu3Hbl ToBepxHOCTH 0.2. Onipeie/TuTh IPKOCTh pacCcenBaTelIsl.

3.ITotok 35 1M ocBellaeT KBajpaTHbIM paccemBarenb. CTopoHa kBagpaTa 40 cwm.
Crernenb 6emu3Hbl moBepxHoCcTH 0.4. Ornpe/ie/MTh APKOCTb paccerBaTeis.

4.IToTok 25 nM ocBelljaeT KBajlpaTHbi paccerBaTesb. CTOpOHa KBajpaTa 2 M.
Crenenb 6em3HbI MoBepxHOCTH 0.5. OrpefieuTh SPKOCTh paccerBaTeisl.

5.ITotok 15 M ocBelllaeT KBaJpaTHbIM paccemBarenb. CTOpoHa KBajpaTa 15 cwm.
Crenensb Oenu3Hbl noBepxHocTH 0.6. OnipeseuTh IPKOCTh paccerBaTelisl.



6.IToTok 15 1M ocBelljaeT KBa/[paTHbIM paccerBaTe/b. SIPKOCTb paccerBaresis

2
11 xa/m°. Crernenb Oenmu3Hbl moBepxHocTH 0.7. Oripeie/dTb pa3Mep CTOPOHBI
pacceuBaresig. OTBeT JaTh B M.

7.Ilotok 20.5 1M ocBelljaeT KBaJipaTHbIM pacceuBare/ib. I pKOCTh pacceuBaTe/Isi

2
18 ka/m°. Ctenennr GenusHbl noBepxHocTH 0.7. Oripefe/vdTb pa3Mep CTOPOHBI
pacceuBaresig. OTBeT JaTh B M.

8.ITotok 30 /1M OcCBelllaeT KBapaTHbIN paccerBaresib. SIpKOCTb paccerBare/ist
21 xa/M°. CTerneHb Genu3HbI rioBepxHoctu 0.5. Ornipefendts pasMep CTOPOHBI
pacceuBaTtesis. OTBeT jaTh B M.

9.ITotok 30 /1M OCBelllaeT KBapaTHbIN paccerBare/ib. SIpKOCTh paccerBare/ist

2
5 ka/m". Crenenb 6GenusHbl moBepxHoctd 0.5. Ompenenuts pa3Mep CTOPOHBI
pacceuBaresisi. OTBeT 1aTh B M.

10.IToTok 10 M ocBelljaeT KBa/ipaTHbIM paccenBare/ib. IpKOCTb paccerBaTest

2
11 xa/m°. Crenennr OenusHbl moBepxHocTu 0.7. Oripefe/nvdTb pa3Mep CTOPOHBI
pacceuBartesis. OTBeT [jaTh B M.

11.Ha pacceuBaTene co3fgaHa ocBellleHHOCTh 11 7K. Ko3dduiment Annbeno
rioBepxHoCTHU paseH 0.6. OripefeynuTh IpKOCTb paccerBaTeisl.

12.Ha pacceuBaTesne co3fgaHa ocBellleHHOCTh 21 K. Kosdduiment Anbbeno
rioBepxHoCTHU paseH 0.2. Oripefe/nuTh IpKOCTb paccerBaTeisl.

13.Ha pacceuBaTesnie co3fjaHa OCBellleHHOCTh 65 JK. Ko3dduiment Annbeno
rnoBepxHOCTU paBeH 0.4. OnpenenuTh IPKOCTb pacCenBareis.

14.Ha pacceuBaTesne co3fgaHa ocBellleHHOCTh 21 K. Kosdduiment Anbbeno
roBepxHOCTU paBeH 0.45. OnpenenuTs APKOCTb pacCerBaTe/Is.

15.Ha pacceuBaTesne co3fgaHa ocBellleHHOCTb 47 K. Ko3dduiiment Annbeno
noBepxHoctu paBeH 0.3. OnpesieTUTh IPKOCTh paccerBaresisi.

16.Ha pacceuBaTesie co3maHa oOcCBellleHHOCTb 53 k. Kosadduipent Annbezno
rioBepxHoCTHU paseH 0.2. Oripefe/nuTh IpKOCTb paccerBaTesisl.

17.Ha pacceuBaTenie co3laHa oOcBellleHHOCTb 17 nk. Kosadduipent Annbezno
roBepxHOCTU paBeH 0.6. OrnpenennTs IPKOCTb paCCenuBaTesIs.

18.Ha pacceuBarerie co3zsaHa ocselljeHHOCTh 100 /K. IpKOCTb paccenBaresist
2
12 xka/m"Onpegenuts Ko3dduieHT Abbesio TOBepXHOCTH.

19.Ha pacceuBareJie co3gaHa 0CBellleHHOCTb 312,5 iK. pKOCTh pacceuBaTe/is
64 ka/M*OrnpeenuTs kK03(dHLeHT Ab6es0 MOBEPXHOCTH.

20.Ha pacceuBaresie co3maHa 0CBeL[eHHOCTb 312,5 /K. fIpKoCTh paccenBaresis
59 ka/M°Onpeenuts K03bdurmenT Amb6eno MoBepxXHOCTH.

21.Ha pacceusarese co3iaHa OCBeljeHHOCTb 312,5 K. ApKoCTh pacceuBaress
54 K,q/MzOnpe,qenHTb K03 buieHT Ab0e10 TOBePXHOCTH.



22.Ha pacceuBarejie co3/1aHa OCBeILeHHOCTb 62,5 K. ApKOCTh pacceuBaresis
2
10 ka/m Onpegenutsb Ko3dduieHT Abbeno MoBepXHOCTH.

23.Ha pacceusarese co3zpaHa ocserjeHHOCTb 110 jik. fIpKoCTh pacceuBaTe/is
2
12 ka/m Onpegenutsb K03 duiiieHT Anbbeso TOBEPXHOCTH.

24.Ha pacceuBarese co3iaHa ocBeljeHHOCTh 310 K. ApKoCTh paccenBaresns
2
63 ka/m OnpenenuTb Ko3hbuipeHT AmbOe10 MOBepXHOCTH.

25.Ha pacceusarese co3zpaHa ocserjeHHOCTb 300 K. ApKOCTh pacceuBaress
2
55 ka/M OnipesieuTh Ko3pduiieHT AnbOe0 MOBepXHOCTH.

26.Ha pacceusarese co3saHa OCBeLeHHOCTb 225 K. ApKOCTb pacceuBaress
2
50 ka/m"Omnpenenutb Ko3pduiieHT Anb0e10 TTOBEPXHOCTH.

27 Ilo/HbIM MOTOK OT cdepudyeckoro 1amOepTOBCKOTO HW3/iydaresisi B TejileCHOM
yrme 2 obOpa3oBaHOM BpallleHHWeM IUIockoro yria 20° cocraBiaseT 5 /M.
Ornipefie/iiTh CUJTy CBeTa U3/1ydareis.

28.Cuna cBeTa cdepuueckoro jaMOepTOBCKOTO H3/ydaresisi cocTaBiseT 6.37 K.
TenecHpiti yron € oOpa3oBaH BpaijeHueM Iiockoro yrna 20°. OmpenenuTh
TOJTHBIY TTOTOK OT U3/TydaTessl.

29.Cuna cBeTa TIJIOCKOTO aMOEpTOBCKOTO W3yuaTenss cocTaBiaser 14.32 kn.
TenecHbiti yron Q ob6pa3oBaH BpailjeHHeM Tiockoro yria 20°. OnpenenuTsb
TO/THBIM MIOTOK OT U3J/1y4aTesisl.

30.Cuma cBeTa TIJIOCKOTO J/1aMOEPTOBCKOTO U3/yuaTesisi COCTaBiser 24 K.
Tenecuelti yron Q obpa3oBaH BpaijeHHeM Iiockoro yriaa 20°. OnpeneuThb
TIO/THBIM MOTOK OT M3J/1y4aTesisl.

31.Cusa cBeTa IIJIOCKOTO J1IaMOEPTOBCKOIO M3/yuaTesns CocTaBiasgeT 18 ko.
Tenecueiti yron Q obpa3oBaH BpaijeHHeM Iiockoro yriaa 30°. OmpegenuThb
TO/THBIM MOTOK OT M3J/1y4aTessl.

32.Cuma cBeTa TIJIOCKOTO J/1aMOEPTOBCKOTO U3/yuaTesisi COCTaBiser 24 K.
TenecHbiéi yron Q ob6pa3oBaH BpallleHHWeM IIIOCKOro yria 25°. OnpenenuThb
TO/THBIM MOTOK OT M3J/1y4aTessl.

33.Cusa cBeTa TIJIOCKOTO JiaMOepPTOBCKOTO WU3jyuaresisi COCTaB/sieT 5 K[,
TenecHbiti yron Q oOpa3oBaH BpaijeHueM Iiockoro yriaa 10°. OmpenenuThb
TO/THBIM MOTOK OT W3J/1y4aTessl.

34.ITotokoM B 5 BT ocBelljaeTcs npsaMoyrosibHas riolaaka pasmepom 20 cMm. Ha
10 cm. OnpeieiiTh OCBELL@HHOCTh IIOLaKU.

35.ITotokom B 16 BT ocBelljaeTcs npsgMOyro/ibHas Ioiajgka pasmepom 2 Ha 1 M.
OrnpezsesIMTh OCBELLeHHOCTb T/I0La/IKU.

36.ITotokom B 10 BT ocBeljaeTcs KBajpaTHas 1/101jajika, CTOpoHa kBazpara 1 M.
OrnpenenuTh 0CBEI[eHHOCTh TJIOLIAKHU.



37.11otokoM B 25 BT ocBelljaeTcs npsAMOYTro/ibHas Iiolajka pasmepoM 2 Ha 1 M.
Ornpefe/iuTh OCBELIeHHOCTh IJIOIAIKH.

38.1Totokom B 16 BT ocBelljaeTcs npsAMOyro/ibHas rioiajka pasmepom 12 cMm. Ha
16 cm. OnpeiesiTh OCBELLeHHOCTD IUIOLaKH.

39.I1oTokoMm B 16 BT ocBelljaeTcs npsAMOyro/ibHas IoLajgka pasmepom 2 Ha 1 M.
OrnpesenuTh OCBELeHHOCTb MJIOL{a/KH.

40.ITorokoMm B 15 BT ocBelljaeTcst KBajpaTHad IJIOLIa[Ka, CTOPOHA KBazpara 1 M.
OrnpenenuTs 0CBELLeHHOCTD MJIOLIAKH.

41.ITotrokom B 10 BT ocBemjaetrcsi KBajpaTHas IUIOWIaZKa, CTOpoHa 20 cM.
OrnpenenuTs 0CBeLeHHOCTh IUIOLIaJKH.

42 .TTorokom B 50 BT ocBelrjaeTcst KBajpaTHas IIOLIa/jKa, CTOpOHa KBajpara 1.2 M.
OrnpenenuTs 0CBELeHHOCTb MJIOLIAKK.

43.ITotokoM B 56 BT ocBelliaeTcs npsaMoyroJibHas 1jioljazka pasmepom 3 Ha 1 m.
OrnpeseniuTh OCBELeHHOCTb MJIOL{aKH.

44.CBeTUMOCTb Kpyr/sion njomagku 10 Br/M. II0TOK, W3/yyaeMbli TIOIAJKOU
cocrasssiet 15.7 Bt. OnpesenuTs paguyc momagKu.

45.CBeTUMOCTb KpYIVIOM mowagku 15 BT/M. [ToToK, W3/y4yaeMbl MUIOL[AaJKON
coctasisteT 30 Bt. OnpesenuTs paguyc miomjagKu.

46.CBeTUMOCTb KPYIJIOM MJ/IOLaJKu 25 Br/M. II0TOK, W3/yyaeMbli TLIOIAZKOU
cocrasjseT 45 BT. Onpesenuts pazuyc IJIOafKu.

47.CBeTUMOCTb KpYyIJION Miomagku 16 B1/M. IlOTOK, W3/yyaeMbli TLIOIAZKOU
cocrtasiseT 41 Bt. OnpesenuTs paguyc MomjagKu.

48.VicTouHuK HaxoAuTcsi Ha BbicoTe 0.5 M Haj KBaJjpaTHOM muoljagkou. Pa3mep
cTtopoHbl kBagpara 20 cM. [ToTok, majaroiiuii Ha JaHHYO IJIOLAJKy, COCTaB/sieT 6
Bt. HaitTu cuny cBera.

49.VICTOYHMK HaXOAUTCS Ha BbICOTe 2 M HaJ| KBaJpaTHOW ILJIOMIA[KOW, CTOPOHA
kBagparta 40 cMm. [ToTok, majaroiuii Ha JaHHYO TJIOIAZIKy, cocTaB/sieT 9,42 BT.
Havitu cuny cBerta.

50.MIcTOUHMK HaXOAMTCS Ha BbICOTe 2 M HaJ, KBaJ|paTHOW IIOIAJKOW, CTOpPOHA
kBaZipata 50 cm. TloTok, majaronMi Ha JaHHYKO IUIOMIAZAKY, coctaBisieT 15 BT.
Havitu cuny cBera.

51.VIcTOUHMK HaXOJWUTCS Ha BbICOTe 2 M HaJ, KPYIVIOH Iiomaakon. Paguyc kpyra
50 cm. [ToToK, majarolyii Ha JAaHHYIO TIoIIaAKY, coctaseT 20 Bt. Havtu cuny
CBeTa.

52./ICTOUHMK HaxXOAWTCSI HAa BBICOTe 2 M HaJ TPSIMOYTOJIbHOW TLIOIIAJKOM.
Pasmepnl mnpsmoyronsHuka 50 Ha 60 cm. IloTok, majarouuMi Ha [AAHHYIO
riomaaky, cocrassiet 20 Bt. Halitu cuny cBeta.



53./icTOUHMK HaxXOAWUTCS Ha BbICOTe 1 M HaJ KBaJpaTHOMW IUIOL[AJKOM, CTOPOHA
kBaZipara 50 cm. IloTok, majaronui Ha JaHHYIO IUIOIIAAKY, coctaBmseT 20 BT.
Hatitu cuny cBeta.

54.VICTOUHMK H3/yuyaeT HepaBHOMEDHBIN MOTOK CBeTa, paBHbIM 5 BT. Onipenenutsb
CpeJHIO0 C(heprUUeCcKyto CUTy CBeTa.

55./icTOYHMK u3/yyaeT HepaBHOMEpHbIM TIOTOK cBeTa, paBHbIM 10 BT
OnpesiesUTh CpeHIOK C(hepruyeCcKyro CUTy CBeTa.

56./IcTOUHMK W3/1yuyaeT HepaBHOMEpHbIM TIOTOK CBeTa, paBHbI 25 BT
OrnpenenuTs CpeHIO CheprUUeCKyrO CHUJTy CBeTa.

57 /ICTOUHMK W3/1yuyaeT HepaBHOMEpHbIM TIOTOK CBeTa, paBHbiM 45 BT
OnpefemMTh CpeiHIOK C(hepruUYeCcKyro CUJTy CBeTa.

58.VMcTOYHMK W3/lyyaeT HepaBHOMEpHBbIM IIOTOK cBeTa, paBHbld 50 BT
OmnpefemnThb CpejHIOK C(hepUUYeCcKyro CUJTy CBeTa.

59.IToTokom ocBelllaeTcs Kpymias miomazgka. OcBelieHHOCTb paBHa b JIK. Paanyc
riowaaku paseH 10 Mm. OnipejesivTh MOTOK.

60.IToTokoM ocBeljaeTcs Kpyriad ronjazaka. OcBemjeHHOCTb paBHa 5 JiK. Paguyc
IJIOLa/iKU paBeH 56 cM. OripesennTs IOTOK.

61.IToTokoM ocCBeljaeTcs Kpyrag riolaaka. OcBeljeHHOCThb paBHa 5 JIK. Paguyc
riowaaku paseH 40 cm. Onpefie/iuTh MOTOK.

62.CBeTuMOCTb UIOLIAAKK 1.7 /M. N3nyuaembiii MOTOK cocTaBsgeT 10 m.
Oripefe/vTh M/10LIAJb.

63.Cua cBeTa ILJIOCKOTO JamMOepTOBCKOTO u3nyuaTens coctaBiasgeT 10 kg,
TenecHbIli yros 06pa3oBaH BpalljeHHeM IJIOCKOTO yra 15°. OrnpeiennThb TO/HbIN
TOTOK OT M3/1ydaTe/is.

64.Cuna cBeTa TIJIOCKOTO J/1aMOEPTOBCKOTO U3ayuatenssi cocTaBiasger 20 K.
TenecHsili yros 06pa3oBaH BpailleHHeM MI0cKoro yria 10°. OrnpesenuThb TOTHbIN
IIOTOK OT U3/1yyare’isl.

65.IToTok 50 M OcBeljaeT KBaipaTHbIM paccenBaTesib. CTopoHa kBagpata 0.5 m.
Crenensb Oenu3Hbl moBepxHocTH 0.5. OnipeseuTh IPKOCTh paccerBaTelisl.

66.ITonHbIN MOTOK OT cdepuueckoro 1ambepTOBCKOTO M3/ayuaTesisi B TeleCHOM
yrie Q o6pa3oBaHOM BpallleHWeM TIUIOCKoro yriaa 10° coctaBrisger 3 JM.
Ornpese/UTh CULy CBeTa U3Jlyvaresis.

67.Cuna cBeta cdhepuyeckoro gaMmOepTOBCKOTO HW3/iydaresisi CcOCTaBiseT 15 Ki.
TenmecHwrii yron 2 obpa3oBaH BpalljeHHeM TUIOCKoro yria 14°. OmnpeznenvThb
TO/THBIM MOTOK OT M3J/1y4aTesisl.



68.Cuna cBeTa TIJIOCKOTO J/1aMOEPTOBCKOTO U3/yuaTesisi COCTaBiser 12 K.
TenecHbiti yron Q o6pa3oBaH BpaijeHuem Tiockoro ymia 30°. OmnpenenuThb
TIO/THBIU MOTOK OT U3JlyyaTeJis.

69.Ilotokom B 26 BT ocBeljaeTcs npsiMOyrosibHasi muioiazka pasmepom 5 Ha 50
MM. Onpefie/IuTh OCBEILeHHOCTD TUIOLIaKH.



MNMpakTnyeckoe 3aHATUE Ne2.
NMpaBuno 3HakoB B onTUKe. OCHOBHbIE 3aKOHbI
pacnpocTpaHeHUsa cBeTa

Teopetrueckuii Matepuan u3ioxkeH B raBe "3. [IpoxokeHue cBeTa uepes
rpaHully pasjena AByx cpen " [1,2].

lMpumepbI peweHuUs1 3a0a4y

OnpegennTb Yros NoBopoTa o MI0CKOro 3epkasa OTHOCUTeNIbHO ocn OX,

ecn Hanpae/fieHue najawllero yda 3agaHo yriom  B=10° a

Hanpas/ieHNe OTPaXXeHHOro fiydya OT NepBOro NoI0XeHUA 3epkasia yrinom
(0]

y=80".

PeweHne

ITo 3ak0HYy OTpakeHus YIJibl MaZ|eHKsI U OTPaKeHUsI PaBHbI 110 MOZAYJIIO,
3HAUWT Harpap/ieHWe OTPaKeHHOIr'O Jiyuya TpPU BTOPOM II0JIOKEHUU
sepkana [’=10°.

Yron oTK/10HeHud j1yya: w=y-B’=70°".

Kak u3BecTHO, yroys OTK/JIOHEHHWsI Jiyua B JBa pasa Oojblie yria
T0OBOpOTA 3epKasa: w=70°=2a .

CnepoBarensHo, 0=35 °.

OtBeT: 00=35 °.




3agaua

OnpefennTtb B rpagycax U MUHyTax NpefesibHbIn yron nageHus ayden € o
Ha BXOOHYI rpaHb NPAMOYro/fIbHON paBHOGeAPEeHHOW NpPU3Mbl, MpU
KOTOPOM OTpaxawulas rpaHb MOXeT ObiTb elle 6e3 3epKasbHOoro
nokpbiTna. lNpn3ama wm3rotoeneHa wu3 crtekna n,=1.4 N Haxogutca B
BO34yXe.

PelleHune
n
N} . L
Al /e’
£, % % %
L/ ;

Omnpenensiem mpefenbHblii yron [IBO Ha rpaHuiie pasjena CTeK/o-
BO3/yX.

ITo 3akoHy mpesioM/ieHUs n,-sin &=nj-sin 9¢°
£,=41°16’
N3 tpeyronsHuka ABC ornpesessiem yromn €1 .

BHerHuii yron tpeyronsarka ABC pases 45 °.(yron Mexy HOpMaJsiMu
paBeH YIVIy MeK1y CTOPOHaMU TPeyroJIbHUKA, KaK YIVIbl CO B3aUMHO
TreprieH/IUKY/ISIPHBIMA CTOPOHAMMU ).

BHelliHMid yros TpeyrosibHUKa paBeH CymMMe YIVIOB He TpU/eXalluX K
BepIIMHE, OTCIOfA:

e',+e, =45°, cnemoBarensHO €', = 3°44',

[IpriMeHUM 3aKOH MpesioM/IeHHs] K TepBOM MOBEPXHOCTH TIPU3MbI U
orpejie/IiM YToJl €1,

n, ~sin(e1)= n, -sin(e’l);



sin(e,)=1.5163 sin(3°44), e, =5°40'.
OTBeT: £,= 5°40'

3agaua

O6BbeKT HaxoaAwWmMinca B Boge, BUAEH nog yrnom 60°. OnpenenuTb Yros
HaK/I0Ha NpPesIoMIEHHOIO Jlyya B BoAe, eCNu nokasatenb npesioMaeHus
n=1.33.

PeweHne:

£y =60" N

o ™M

. !
Uoal

™
S

b

£

ITozx yriiom B e, = 60° MbI Hab/FOaeM MHUMOe U300pakeHre 06beKTa.
[IprMeHUM 3aKOH TIpeJIOMJIeHWs] W HaljieM peanbHBIN yrona e'|, Mof
KOTOPBIM 00BeKT HaXO[UTCS B BOJE.

Yros, 1oj, KOTOPLIM BUIEH 00BEKT - 3TO YTrojl MHUMBIH, a peasbHO 3TO
yTOJI, TI0[, KOTOPbIM MBI CMOTPUM Ha 00bekT. Takum obOpa3om, Ham
JlaHbI € U N.

ITo 3akoHy mpesiom/ieHHd : n-sin €=n'-sin €'.
sin(g'y)=sin(e)/n’;
sin(e'1)=sin(60°)/1.33=0.709.

[Ipenomsnennsit yron €' paBeH 40°30'.

OtBeT: Yron €'1=40°30'




ABa N10CKNxX 3epkana, pacnosioXXeHHbIX nog, yrnom

YroBoe 3epKasio - 4aCTO UCIIo/Ib3yeMasi B ONTUKe KOHCTPYKLUSL.
O

Puc. 1 Y rnosoe 3epkarno.

3aBHCHMOCTb MKy HarpaB/eHUsMU MaZlaiolllero ¥ BhIXO/SILEro Jyde s
CHCTeMBI, COCTOSIIIeH U3 IByX 3epKan : &= 20

1. Yron OTKIOHeHHS paBeH yJBOEHHOM BeJMYMHE YIVIa MeXIy
3epKaslaMHU.

2. [Ipu moBopoOTe JBOMHOTO 3epKajia yroj OTK/JIOHEeHUsI He U3MeHsIeTCs

3. YT0J1 OTK/IOHEeHUs He 3aBUCUT OT yIvia MajeHus

3agaua

YrnoBoe 3epkanio USMEHSAET HanpasneHve najgatwLlero Ha Hero siyya Ha
BeNnUmHy w =30°. OnpenennTb Yros Npu BepLunHe 3epkana.

PeweHne:

YrioBoe 3epKajo TOBOpAyMBaeT Jiyd Ha YroJi, paBHbIM Y/IBOEHHOMY
yT/1y TpY BepLlIvHe 3epKaJia.

3HauWUT, yroJ rpu BepiirHe 0=15°.

OTBET: Yron npu BepLunHe ABOIHOro 3epkana o=15°.

AchhekT NONMHOro BHYTPEHHEIO OTPAXEHUS KaK YaCTHbIV cryyaii
3aKOHa NpesioM/IeHUsA

[To COOTHOILIEHUSIM 3aKOHAa TMpeJIOMJIeHUsT HEeC/JIOXKHO  yCTaHOBUT:
[TpenenbHBIM yrosl MOJHOTO BHYTPEHHETO OTPa)kKeHWs - 3TO YroJji, MpU IajieHun
MO/, KOTOPbIM TIpe/IOMJIEHHBIA JIyd TOWJeT BAOJIb PaHULbl pasfiena [ByX Cpef,
TeOpeTHUYeCKU Aaxke He MPOHUKAasi HU B OJJHY U3 HUX.



Puc. 2 3¢ppekT INBO.

HO COOTHOIIIeHUusaAM AJId 3dKOHa HPEHOMHEHHH HeC/IOKHO yCTaHOBI/ITb:
M ’ = ! !
Besi £y =4 SN & — & = 90"

¥YT0on N0/THOTO BHYTPEHHETO OTPaXKEeHUS:

f

: i ! . 1

ITonHoE BHYTPEHHEE OTDAXKEHHUE MOXKET IMPOUCXOJNTHb TOJ/IBKO [JIA Iepexoa

13 cpe/bl OoJiee MJIOTHOM B MeHee T/IOTHYIO. MHaue mo/iyunTcs cuHyc Oosibiire 1 (a
5TO HEBO3MOXKHO).

NMpumeHeHne saBneHus NBO

SIBeHHe TMOJIHOrO BHYTPEHHETO OTPdAK€HHA MCIIOJIB3YETCA B OIITUKE: B
BOJIOKOHHOM OIITHUKE, B ITpU3MdX AJId ITOACBETKH IITPUXOB U HEpEKpECTI/II‘/JI U T.AO.

a) CeetoBog

,Z[J'[H rnepegayud CBeTa Ujin I/I306p8)KEHI/IH 110 BOJIOKHY HCIIOJIB3YETCS CBETOBO/:

O&0A04KO

Puc. 3 CBeToBog.

b >:f10

el &,



CBeT 3aryckaeTcsi B XKWIy CBeTOBOAa Tof, yrioM, Oonbiium yria [1BO, u
TakuM 00pa3oM, MHOTOKPAaTHO OTpa)kasChb OT CTeH, CBeT JOXOAWUT [0 KOHLa
CBeTOBOJA.

6) Mpu3mebl

OTpakeHHe OT rpaHel B IIpU3Max.
[TPU3MA OIITNYECKAS - npusMa 13 npo3pavyHoro BelecTsa (CTeKos, KBapla,
¢mooputa, LiF, NaCl, KBr, Csl wu gp.) Pa3nmuMuawoT cnekrpaabHbie
(ZWCIIepCUOHHBIE) TPU3MBbl, KOTOpble WCIONb3YKT J[JI1 WU3YUYeHHUsl SBIeHUH,
CBSI3aHHBIX C JUCIepcHell CBeTa, W TPUMEHSIIOT B CIEeKTpa/bHbIX Npubopax;
OTpakaTe/ibHble TIPU3Mbl, TPUMEHSAIOIIMECS B ONTHYECKUX CUCTeMax [Jis
Vi3MeHeHUs HarpaB/IeHUs JIyyel; MoJIipru3aLliOHHbIe TTPU3MBI.

Ecii pacueT mokasbIBaeT, UTO yro/ MaZieHusl jJyya Ha OTPakKarollyl IpaHb
Oosibllle yraa TOHOTO BHYTPEHHEro OTPakeHWs, 9TO O3HadyaeT, UTO Ha JJaHHYIO
r'paHb OTpakarolliee MOKPbITHE HAHOCUTh He HY)KHO.

3apgaua
Onpenenntb  yron MNOJIHOTO BHYTPEHHEro OTPaXkeHUA Ha rpaHuue
pasgena cpepf CTek/10-BO34yX.
PeweHune:
: o o !
n=1"(Bospyx); # =1.5163; fmpo 2417160 VIO  IOJIHOTO
BHYTPEHHEr0 OTpaKeHUsl.

OTBeT: NMosIHoe BHYTPEHHEE OTPaXeHWe ByAeT HacTynartb Npu yrnax,

o o !
GonbLunx yem Fmeo 41716

3agaua

Moka3satesib npenomneHus nepeoii cpegbl n1=2. CuHyc yrna rNBoO 0.71.
Onpepenntb nokasaresib NPenoMIeHNs BTOPO cpeapl.

PeLueHwne:
ITo cotHolenuam g yria [1BO:
1'12:Sil'l €nso 1

Takum obpasom, n,=0.71-2=1.42

OtBeT: [NokaszaTenb NpesioMIeHNst BTOPOW cpefpbl N ,=1.42

3adayu 0191 camocmosimesibHol pabombl

1.CBeT majaeT HOpPMa/JbHO Ha TpaHULy pa3jena /AByx cpen. IlokaszaTesnb
rpeoMyieHus1 BTOpoM cpenbl np=1.3. Koadbduiment otpaxenusi p=0.018.
OmnpenieUTh TIOKa3aTeb MpeioMJIeHus TIepBOil CpeJibl.



2.CBeT TajlaeT HOpPMa/JbHO Ha TpaHUIly pa3jena [ByX cpen. IlokaszaTesnb
ripesiomsieHusi mepBod cpeabl n;=1.33. Kosdduipent orpaxenus p=0.004.
OmnpesiesTUTh TIOKa3aTe b MPeioM/IeHHs BTOPOI Cpe/ibl.

3.CBerT mnajaerT HOpPMajJbHO Ha TrpaHULly pasfgena ABYX cpen. Ilokasaresnb
rpejiomjieHUs1 BTOpoM cpeabl Np=1.5. Koadduiment otpaxenus p=0.004.
OmnpenemTh NOKasaTesb IPeIOMJIeHHs TIePBOM CpeJibl.

4.CBeT mnajfaeT HOpPMadbHO Ha TrpaHMULy pasfgena [JByx cpen. Ilokasarenb
npesnomsieHus TepBor cpeabl ni=1.4. Kosdpdurment nponyckanusi 1=0.969.
OrnpefienUTh MOKa3aTe/ib MpeyioMIeHUs BTOPOU Cpe[ibl.

5.CBeT majaeT HOPMaJbHO Ha TpaHuULy paszena AByx cpeq. Ilokasarenb
MpeiOMJIEHUs BTOpPOM cpefbl Np=2. Kospdunment mnponyckanus T1=0.969.
OnpefennTh MOKasaresb MpeoMJIeHUs TIePBOM CPeJbl.

6.IToka3zaTe/b ripesiom/ieHUs TiepBou cpeAibl n 1=1.5. Bropoi, n ,=1.8. OnpeaenuTs
KO3(phULMeHT OTpa)keHHsI IPU HOPMaIbHOM TMaZleHUU CBeTa.

7.Iloka3aTenb TipesioMeHUs TlepBou cpeabl n 1=1.5. Bropoi, n ,=1.6. OnpegenuTsb
K03(PUIMeHT MPOoIyCKaHuUs MPU HOPMabHOM TaZleHUU CBeTa.

8.IToka3aresib npesioM/ieHus epBoy cpeabl n 1=1.5. BTopou, n ,=1.6. OnipegenuTb
KO3(phULMeHT OTpa)keHHsI IPU HOPMaIbHOM MaZleHUU CBeTa.

9.0mnpenenuTh yros Hak/JOHa OTPaXXeHHOTO OT TIJIOCKOTO 3epKasia Jyda (y), eciu
Harpap/ieHMe Tafaroliero jayda 3afaHo yrioMm [=0° a yros Hak/JoHa 3epkKaja
o=45°.

10.0OnpenenuTh yron Hak/OHa TaZalolero Ha TUIOCKoe 3epkasno Jyua (f3), eciu
HarpaB/ieHHe OTPaXKeHHOro Jiyda 3ajaHo yrioM y=90°, a yron Hak/jIoOHa 3epKasa
a=45°,

11.0npefeth yroa MoBOpOTa MJIOCKOTO 3epKajia OTHocuTenbHO ocu OX (a),
eC/IM HarpaB/leHWe TMafalolero Jyda 3afaHo ymiom [(=10°, a HarmpaBeHue
OTpa)keHHOoro Jjy4a y =60°.

12.0mnpefenuTh yroj MOBOPOTA IJIOCKOTO 3epKaja OTHOcUTe/nbHO ocu OX (),
ec/Id HarpaBjeHHe IaJlalolero jayda 3aZiaHo yrioM [=45°, a HarpaBieHHe
OTpa’kKeHHOro jiyya y =85°.

13.0npenenuTh HaripaBjeHUe Ma/laloIlero Ha TUIOCKoe 3epkasio ayda (f3), ecnu
HarpaBJ/ieHWe OTPa’KeHHOTO Jiyya 3a/jaHo yriioM Y =60°, a yros Hak/ioHa 3epKaJjia
a=25°.

14.TTocne yrmoBoro 3epkajsa Jyd HAET B CTOPOHY, OOpaTHYIO HarpaB/ieHUIO
nageHus. Oripesie/iuTh yroJi TIpU BepIlivHe JBOWHOTO 3epKaJa.

15.¥Y10Boe 3epkasno umeet yroi rpu BepiivHe 10°. OnpenenuTs yroa noBopoTa
Jly4a, Najarollero Ha Takoe 3epKajio.

26



CBeT 3aryckaeTcsi B XKWIy CBeTOBOAa Tof, yrioM, Oonbiium yria [1BO, u
TakuM 00pa3oM, MHOTOKPAaTHO OTpa)kasChb OT CTeH, CBeT JOXOAWUT [0 KOHLa
CBeTOBOJA.

6) Mpu3mebl

OTpakeHHe OT rpaHel B IIpU3Max.
[TPU3MA OIITNYECKAS - npusMa 13 npo3pavyHoro BelecTsa (CTeKos, KBapla,
¢mooputa, LiF, NaCl, KBr, Csl wu gp.) Pa3nmuMuawoT cnekrpaabHbie
(ZWCIIepCUOHHBIE) TPU3MBbl, KOTOpble WCIONb3YKT J[JI1 WU3YUYeHHUsl SBIeHUH,
CBSI3aHHBIX C JUCIepcHell CBeTa, W TPUMEHSIIOT B CIEeKTpa/bHbIX Npubopax;
OTpakaTe/ibHble TIPU3Mbl, TPUMEHSAIOIIMECS B ONTHYECKUX CUCTeMax [Jis
Vi3MeHeHUs HarpaB/IeHUs JIyyel; MoJIipru3aLliOHHbIe TTPU3MBI.

Ecii pacueT mokasbIBaeT, UTO yro/ MaZieHusl jJyya Ha OTPakKarollyl IpaHb
Oosibllle yraa TOHOTO BHYTPEHHEro OTPakeHWs, 9TO O3HadyaeT, UTO Ha JJaHHYIO
r'paHb OTpakarolliee MOKPbITHE HAHOCUTh He HY)KHO.

3apgaua
Onpenenntb  yron MNOJIHOTO BHYTPEHHEro OTPaXkeHUA Ha rpaHuue
pasgena cpepf CTek/10-BO34yX.
PeweHune:
: o o !
n=1"(Bospyx); # =1.5163; fmpo 2417160 VIO  IOJIHOTO
BHYTPEHHEr0 OTpaKeHUsl.

OTBeT: NMosIHoe BHYTPEHHEE OTPaXeHWe ByAeT HacTynartb Npu yrnax,

o o !
GonbLunx yem Fmeo 41716

3agaua

Moka3satesib npenomneHus nepeoii cpegbl n1=2. CuHyc yrna rNBoO 0.71.
Onpepenntb nokasaresib NPenoMIeHNs BTOPO cpeapl.

PeLueHwne:
ITo cotHolenuam g yria [1BO:
1'12:Sil'l €nso 1

Takum obpasom, n,=0.71-2=1.42

OtBeT: [NokaszaTenb NpesioMIeHNst BTOPOW cpefpbl N ,=1.42

3adayu 0191 camocmosimesibHol pabombl

1.CBeT majaeT HOpPMa/JbHO Ha TpaHULy pa3jena /AByx cpen. IlokaszaTesnb
rpeoMyieHus1 BTOpoM cpenbl np=1.3. Koadbduiment otpaxenusi p=0.018.
OmnpenieUTh TIOKa3aTeb MpeioMJIeHus TIepBOil CpeJibl.



26.0mnpenenuTs yrosa roBopoTa o IJIOCKOI'O 3epKajia OTHOCUTeIbHO ocu OX, eciu
HarpaB/eHWe TaZalollero Jyuya 3aJaHo yIJIoM [3:250, a Hampap/ieHue
OTPakeHHOTI0 Jiyuya OT TIepBOro IMOJI0KEeHUS 3epKajia yIJioM y=65°.

27.0npeaenuTh yros oBOpoTa & MI0CKOr0o 3epKajia OTHOCUTebHO ocu OX, eciu
HarnpaB/leHdWe TMaJarllero Jyda 3afaHo yrmiom [=20°, a Hampap/jeHue
OTpa)KeHHOTO JIyya OT TIEPBOTO OJI0KEeHHsT 3epKaja yriom y=70°.

28.0rmpesiesuTh yroJi TOBOPOTa O TJIOCKOTO 3epKajia OTHOCuTenbHO ocu OX, ecnu
Harpas/IeHWe TMajaloliero Jyda 3afadHo ymiom [3=40°, a HarpaBieHue
OTPa)KeHHOTO JIy4a OT [ePBOro MOJIOKeHUs 3epKaja yriaom y=80°.

29.0mpesennvThb yros MoBOPOTa O TJIOCKOTO 3epKasia 0THOCUTe/IbHO ocu OX, ecu
Harpap/eHWe TaZarollero Jyuva 3aJaHo yIJIOM B=10°, a HarpasJ/ieHUe
OTPa’KeHHOTr0 JTyda OT MepBOT0 M0JIOYKeHUs 3epKajia yIioM y:70°.

30.0mpegenuThb yrosi noBopoTa o MJIOCKOT0 3epKajia 0THOCUTeIbHO ocu OX, ecin
HarpagJ/ieHHe Taarolero jyya 3ajlaHo yrioM [3=5° a Harpae/ieHHe OTPa’keHHOTo
Jlyua OT IIepBOTO IOJIOKEeHUs 3epKasa yIiaoM y=65°.

31.0npezenuTsb yrosi NoBOpoTa of IVIOCKOT'0 3epKajia 0THOCUTeIbHO ocu OX, eciun
HarpaB/ieHWe TMaJaiollero Jiyda 3agado yraom B=35°, a HampasseHue
OTPa)KeHHOTO JIyya OT TIEPBOTO MOJI0KEHHUsT 3epKajia yriom y=75°.

32.0npenenuTs yrosa roBopoTa O IJIOCKOIO 3epKajia OTHOCUTeIbHO ocu OX, eciu
Harpap/ieHWe TMaJlarollero Jyya 3a/laHO  YIJIOM B=15°, a HarpabJieHHe
OTPa)keHHOTO Jiyuya OT TIepBOro IMOJI0KEeHUS 3epKajia yIJioM y=75°.

33.0npenenuTs yrosa roBopoTa o IJIOCKOI'O 3epKajia OTHOCUTeIbHO ocu OX, eciu
HarpaB/eHWe TaZialollero Jyuva 3aJaHo yIJIoM [3:300, a Hampap/ieHue
OTPak€HHOTI0 Jiyuya OT TIepBOro IMOJI0KEeHUS 3epKajia yIJIoM y=60°.

34.0mpeenvTs yroy MoBOPOTa & TVIOCKOTO 3epKajia 0THOCUTe/IbHO ocu OX, ecu
Hampap/eHre TMajalollero Jyda 3a4aHo  ymioM [B=45°, a HampasjieHue
OTPa)KeHHOTO JIy4a OT [ePBOro MOJI0KEeHUs 3epKaja yriaom y=80°.

(]

35.11;10ckoe 3epkasio MOBEPHYTO OTHOCUTenbHO ochu OX Ha yrom o=5 -,
HarpasJ/ieHue Majlarolero jyda 3aaHo yrioM =20 °. OrnpegesnTs yroy Hak/IoHa Y
OTPa)KeHHOTIO Jiyya OT I[1epBOro I10/I0’KeHUs 3epKaria.

36.IT10CKOe  3epKajio TMOBEPHYTO OTHOCHTeNbHO ocu OX Ha yron oa=10°
Harpage/ieHue Majarollero ayda 3azado yrioM =15 °. OnpesenuTs yroa HakjaoHa y
OTPa)XKeHHOTI0 Jlyya OT I1epBOro I10/I0’KeHUs 3epKaria.

37.I710CKOe 3epKajo IMOBEpPHYTO OTHOCHTeNLHO ocu OX Ha yron a=15°
Harpas/IeHHe TaZarolero jayda 3afaHo yriaom =20 °. OnpegeauTs yroya HakIoHa y
OTPa)k€HHOT0 Jiyuya OT TIepBOro IOJI0KEeHUS 3epKaJia.



38.IT10CKOe 3epKajo IOBEPHYTO OTHOCHTenbHO ocd OX Ha yronm a=20°
Harpas/IeHKe TIaJaroIero jayua 3afaHo yriaoM =10 °. OnpegenuTs yroya HakIoHa y
OTPa)XKeHHOT0 Jlyya OT I[1epBOro I10/I0’KeHUs 3epKaria.

39.IT10CKOe 3epKajo IOBEPHYTO OTHOCHTeNbHO ocd OX Ha yron a=12°
HarpaeJ/ieHHe Taarolero jyda 3azaHo yriom =21 °. OnpeienuTs yroi Hak/I0Ha Y
OTPa)KeHHOTIO Jiyya OT I1epBOro I10/I0’KeHUs 3epKaria.

40.T110CKOe 3€pKajio IOBEPHYTO OTHOCUTensHO ocu OX Ha yrom a=35°,
Harpas/IeHKe TaZarollero jayua 3afaHo yriaoM =15 °. OnpegesuTs yroya HakIoHa y
OTPa’KeHHOTr0 JTy4a OT TIepBOr0 MOJIOJKeHHUs 3epKaJia.

41.Il10cKoe 3epKajio TOBEPHYTO OTHOCUTeNbHO ocu OX Ha yrom a=27°
Harpas/IeHKe TIaJarolero jayua 3afaHo yriaom =13 °. OnpegenuTs yroya HakIoHa y
OTPa)keHHOTI0 Jiyua OT T1epBOro IOJI0KEeHUS 3epKaJia.

42.I110CcKoe 3epKajio IOBePHYTO OTHocuTenbHO ocu OX Ha yrom o=31°
HarpagJ/ieHre Taarolero jyda 3azaHo yriom =18 °. OnpesenuTs yroi Hak/I0Ha Y
OTPa)XKeHHOTIO Jiyya OT I1epBOro I10/I0’KeHUs 3epKaria.

43.T1710CKOe 3epKajio IOBEPHYTO OTHOCHTeNbHO ocd OX Ha yron a=12°
Harpage/ieHue Majarollero ayda 3azado yrioMm =16 °. OnpesenuTs yroa HakjaoHa Y
OTPa)XKeHHOTO Jlyya OT I[1epBOro I10/I0’KeHUs 3epKajia.

44 T110CKoe 3epKajo IOBEPHYTO OTHOCUTeAbHO ocu OX Ha yron o=18°
Harpas/IeHKe TaZaroIero jayJa 3afaHo yriaoM =14 °. OnpegenuTs yroya HakIoHa y
OTPa)k€HHOT0 Jiyuya OT T1epBOro IMOJI0KEeHUS 3epKaJia.

45.T110CKOe 3epKajo IOBepHYTO Ha yroan o=12 ° ortHocuTensHo ocu OX.
OrnpesieUTh HarpaB/ieHHWe  TaJjarollero Ha 3epkaso Jyda (yron [3), eciu
HarpaB/ieHHWe OTPa)KeHHOTrO Jiyuya OT MepPBOro MoJIOXKEeHUsT 3epKaJjia 3aZjaHO yYIJIOM
y=34°.

46.I110CKOe 3epKajo IOBepHYTO Ha yroa o=5 orHocuTenbHo ocu OX.
OnpefenuTh HarpaB/ieHWe  Tajaroljero Ha 3epkajso Jyuda (yron [3), eciu
HarpaB/ieHHe OTPa)KeHHOrO Jiyya OT MepBOro MoJIOXKeHUs 3epKaJjia 3aaHO yIJIOM
y=70°.

47.I1710CKOe 3epKajio TOBEpHYTO Ha yroa o=5" otHocuTensHo ocu OX.
OnpefenuTh HarpaB/ieHWe  TaJalolfero Ha 3epkajsio Jyuda (yron [3), eciu
HarpasJ/ieHWe OTPaXKEHHOrO Jiyya OT MepPBOro MoJIOXKEeHUsT 3epKaJjia 3aZjaHO yIJIOM
y=80°.

48.I1n0CcKoe 3epKajo MoBepHyTOo Ha yron o=20° oTHOocuTenbHO ocu OX.
OnpenenuTh HarpaB/ieHWe  Tajaroljero Ha 3epkaso Jyuda (yron [3), eciu

HarpasJ/leHHe OTPAKEeHHOIO JIyda OT [IepBOro MOJI0KEeHUs 3epKasia 3aaHo YIJIOM
y=60°.

49.TT10cKoe 3epkajo TMoBepHyTOo Ha yron o=10° oTtHocuTenpHO ocu OX.
OnpefendTh HarpaBleHWe — TMajawolljero Ha 3epkano jayya (yron f3), eciu



Harpas/IeHHe OTPAKeHHOIO JIyya OT [IePBOTo MOI0KEHUs 3epKasia 3ajaHo YIJIOM
y=20°.

50.I170CcKoe 3epKaao MOBepHYyTO Ha yroa o=17° orHocurensHo ocu OX.
OnpefenvdTh HarpaBleHWe — Tajalwolljero Ha 3epkano jayda (yron f3), eciu
HaripaBJ/ieHUe OTPa)KeHHOTO Jiyda OT NepBOro MOJI0KeH!s 3epKajia 3a/1aHo YIJIOM
y=34°.

51.Ilnockoe 3epkaso TmoBepHyTo Ha yroa o=10° orHocutensHo ocu OX.
OrnpeseMTh HarpaB/eHWe — Tajaloljero Ha 3epkaso Jyua (yron [3), eciu
HarpasJ/ieHWe OTPaXKEeHHOTrO Jiyuya OT MepPBOro MoJIOXKEeHUsT 3epKaJjia 3aZ,aHO yYIJIOM
y=50°.

52.I17n0ckoe 3epkaao mosepHyTo Ha yroa o=30° orHocurenbHO ocu OX.
OmnpenenuTh HarpaB/ieHWe  Tajaroljero Ha 3epkaso Jyuda (yron [3), eciu
HaripaBJ/ieHWe OTPa)kKeHHOrO Jiyya OT IIepBOro I10/I0KeHUs 3epKajia 3a/laHo YIJIOM
y=80°.

53.I1710cKoe 3epkaao MoBepHyTo Ha yroa o=10° orHocurensHo ocu OX.
OnpefenvTh HarpaBleHWe — Majawoljero Ha 3epkano jayya (yron f3), eciu
HaripaBJ/ieHWe OTPa)KeHHOrO Jiyya OT IIepBOro I0JI0KeHUsl 3epKaJjia 3a/laHO YIJIOM
y=30°.

54.I1710CKOoe 3epKajo MOoBepHyTo Ha yroa o=15° orHocurensHo ocu OX.
OnpefenvTe HarmpaB/leHHWe — Majawollero Ha 3epkano jayya (yron f3), eciu
HarpaB/ieHWe OTPaKeHHOrO Jyuya OT [IepBOro IMOJIOXKeHUs 3epKaJjia 3a[,aHO YIJIOM
y=45°.

55.¥T0/1 OTK/IOHEeHUs jlyua IIpY IIOBOPOTe IIOCKOIO 3epKana w=15 °, HarnpasieHue
NaJarolero jayuda 3agaHo ymioMm P=25. OmnpegenuTs yroja mnafeHus jyda £ Ipu
TIepBOM I10JI0KEHUU 3epKaJia.

56.YT0/1 OTK/IOHEHHS JIyya TP ITOBOPOTE TIOCKOTO 3epKaia »=10 °, HarpaB/ieHue
najaroiero ayda sagaHo ymiom B=40. Omnpegenuts yron mageHus jayuda £ Ipu
I1epBOM I10JI0KEHWUH 3epKaJia.

57.YT0/1 OTK/IOHEHHS JIyda TP ITOBOPOTE TIOCKOTO 3epKaia »=70 °, HarpaB/ieHne
najiarolero jyda 3agaHo ymiom B=15. OrnpegesnTs yroa mafieHus jyda € Tpu
TIepBOM I10JIOKeHUU 3epKaJia.

58.¥YT0/1 OTK/IOHEHHS JIy4a [P ITOBOPOTE TIOCKOTO0 3epKaia »=40 °, HarpaB/ieHue
nagjaromjero jayda sagaHo ymiom B=20. Ompegenuts yroa mageHus jyda £ Ipu
TIeEPBOM TI0JIOYKEHHUH 3epKaJia.

59.YTo/1 OTK/IOHEHHS JIy4a [P ITOBOPOTE TIOCKOTO0 3epKaia »=20 °, HarpaB/ieHue
najamnliero ayda sazgado ymiom [=30. OmpegenuTh yroa mafeHds jydya £ TpH
TIeEPBOM T10JI0YKEHHUH 3epKaJia.



60.Yro/ OTK/IOHeHHs Jiydya IIpY [MOBOPOTe IJIOCKOro 3epKaia @=30 °, HarpaB/ieHue
MaJamIlero jyda 3agaHdo ymiom [=25. OmpegenuTh yroa MafeHds jyda £ TpH
TIeEPBOM T10JI0YKEHHUH 3epKaJia.

61.YToJ1 OTK/IOHEHHMs JIyda TPy [TOBOPOTE MIOCKOTO 3epKaia w=22 °, HarpaB/ieHre
najaromiero jyua sagado ymiom P=30. OnpegenuTth yros majieHuds jyda € Ipu
I1epBOM I10JI0’KEHUH 3epKaJia.

62.Yro/ OTK/IOHeHHUs Jiyuya [Py [OBOPOTe IJIOCKOTo 3epKaia w=80 °, Harpas/ieHue
naJaroIiero jyda 3azgado ymiom [=20. OmpemenuTs yroi mafeHds jyda £ TIpH
I1epBOM I10JI0KEHWUHU 3epKaJia.

63.YT0J1 OTK/IOHeHHMsI Jiyda TP [TOBOPOTe MI0CKOTo 3epKaia w=90 °, Harpas/ieHue
NaJamolIero jyda 3agado ymioM =15. OmnpegenuTs yroa majeHus jydya £ Ipu
TIepBOM T10/I0YKeHUU 3epKaJia.

64.YToJ1 OTK/IOHeHHs Jiyda TPy [T0BOPOTe IJIOCKOTO 3epKaia w=35 °, Harpas/ieHue
MaJaroIiero jyda 3agaHdo ymioM =15. OmpegenuTh yroj mafeHds jydya £ TIpH
TepBOM TOJIOXKEHUU 3epKaJia.

65.YroJ1 OTK/IOHeHHs Jiyda TPy [T0BOPOTe IJIOCKOTo 3epkana w=40 °, HarpaBs/ieHue
najarolero jayuda 3agaHo ymiom B=35. OmnpegenuTs yroa mafeHus jyda £ IpU
TepBOM TOJIOXKEHUU 3epKaJia.

66.Yro/1  OTK/IOHEHHs Jiyya TIpU IIOBOPOTE IUIOCKOro 3epkasa w=10°. Yron
MaJieHust jyda TIPY T€PBOM TIOJIOKEHHH 3epKaia €;=26°. OImpesesnTs yroJ
rajieHys Jjiyua €, pu II0BOPOTe 3epKaJia.

67.YTo/1 OTK/IOHEeHWs Jjyya TpU [OBOPOTE TUIOCKOTO 3epKana w=25°. Yron
MajieHysl Jiyya TpU TIepBOM TII0JI0KeHUW 3epkana €;=30°. OnpefenuTs yro
TaJleHus jyJa €, Ipy II0BOPOTe 3epKajia.

68.Yro/ OTK/IOHEHHsI Jiyya TP IIOBOPOTE IUIOCKOTO 3epkasa w=12°. Yron
najeHus jiyuya IIpYM II€PBOM IIOJIOKEHUMH 3epKana €;=36°. OmpegenuTtsh yrom
rajieHus Jiyua €, Ipu II0BOPOTe 3epKaJia.

69.Yro/n OTK/IOHEHHs Jiyya TP IIOBOPOTE IUIOCKOro 3epkasa w=40°. Yron
majeHus jiyuya IpYM II€PBOM IOJIOKEeHWH 3epKana €;=35°. OmpegenuTtsh yrom
rajieHus Jiyua €, Ipu II0BOPOTe 3epKaJia.

70.Yro/m OTK/IOHEHMsI Jiyya IIPH IIOBOPOTE IUIOCKOTO 3epkaaa w=60°. Yron
najeHus jyda TpPU IEepBOM MOJoKeHuH 3epkana €,=30°. Omnpegesuts yro
TaZieHus Jiyua €, TIpYU TTOBOPOTE 3epKaJia.

71.Yron OTK/IOHEHMsI Jiyya IIp¥ IIOBOPOTE IUIOCKOro 3epkaaa w=50°. Yron
NajeHnsl jiydya TPy TIEPBOM TIOJNIOKEHWM 3epKana €,=15°. Omnpenenurs yrosu
rajieHus Jiyua €, Ipyu MOBOPOTe 3epKaJia.

72.Yr071 OTK/IOHEHMS Jjlyya IIPU IIOBOPOTe ILIOCKOro 3epkada ®=30°. Yron
majeHds jyya TpU [epBOM MOJoKeHuHM 3epkana €,=20°. Omnpegenurs yron
rajieHus jiyua €, Tpyu MOBOPOTe 3epKaJia.



73.Yr0/1  OTK/IOHEHMs Jjyya IIPU IIOBOPOTE ILIOCKOro 3epkaaa ®=20°. Yron
NajeHnsl jiydya TIpd TIEPBOM TIO/NIOKEHWM 3epKana €,=42°. OmpeaeauTtb yros
rajieHus Jiyua €, Ipy IOBOPOTe 3epKaJia.

74.YTOl OTK/IOHEHHsI Jlyya IPY IIOBOPOTE IUIOCKOrO 3epkaaa w=42°. Yron
majeHds jyya TpPU [epBOM IOJOKeHUM 3epkana €,=19°. Omnpegenurs yron
TaJleHus jiyJa € Ipy I0BOPOTe 3epKajia.

75.0npeseTh B rpajycax Mpefe/bHblM yroJl MOJIHOTO BHYTPEHHETO OTpakeHUst
Ha rpaHulie CTeK/10-Bo3AyX. [TokasaTesb nmpesioM/eHus cTeksia n=1.8.

76.0mnpeeuTh B Tpajycax rpefe/ibHbli yToJl TI0JIHOTO BHYTPEHHETO OTpaXkeHUst
Ha IpaHulie CTeK/10-Bo3ayX. ITokasarens npenomsieHus crekna n=1.85.

77.0npesnenuTh B rpajycax Mpefe/bHblM yroJl IMOJIHOTO BHYTPEHHETO OTpakeHUst
Ha rpaHulie CTeK/10-Bo34yX. [Toka3aress npesomieHus crekaa n=1.5.

78.0npenenuThb B rpajlycax npefeabHbIA yroJl MIOJTHOrO BHYTPEHHEero OTPakKeHUsI
Ha rpaHulLle CTeK/10-Bo3AyX. [loka3aresb npesioMmieHus cTeksaa n=1.55.

79.0npesenuTh B rpajycax Mpefe/bHblM yroJl MOJIHOTO BHYTPEHHETO OTpaXkeHUst
Ha rpaHulie CTeK/10-Bo3AyX. [TokasaTesb nnpesioM/eHus cTekaa n=1.6.

80.0mnpegenuTh B rpafycax IpeeabHbIM Yo/ MOJHOTO BHYTPEHHEro OTPaXkeHus
Ha rpaHulLle CTeK/10-Bo3ayX. [Toka3aresnb npesioMmieHus cTeksaa n=1.65.

81.0mnpepenuts B rpajlycax npejeabHbld yroJi MOJIHOTO BHYTPEHHETO OTPakeHUst
Ha I'paHulie CTeK/10-Bo3AyX. [TokasaTesb npesoMiaeHus crekaa n=1.7.

82.0mnpenenuThb B rpafycax IpejeabHbl YroJl TOJTHOIO BHYTPEHHEr0 OTPaXKeHUs
Ha I'paHulie CTeK/10-Bo3ayX. [Toka3aresb npesoMyieHUs cTeksia n=1.75.

83.0npesenuTh B rpajiycax npejenbHbld yTroJl ITOJIHOIO BHYTPEHHET0 OTPaXkeHUs
Ha rpaHuLie CTeK/10-Bo34yX. [Ioka3aresnb npenomienus crekia n=1.5163.

84.0npenenuThb B rpafycax IpejeabHbll YToJl TOJTHOIO0 BHYTPEHHEer0 OTPayKeHUs
Ha IpaHulLle CTeK/10-Bo3AyX. [loka3aresnb npesioMmieHus cTekia n=2.417.

85.0mnpezenuts B rpajlycax npejenbHblid yro MOHOTO BHYTPEHHEr0 OTPaKeHust
Ha rpaHulLie CTeK/10-Bo34yX. [Tokasaress npesomieHus creksia n=1.4.

86.0mnpegennTh B rpafycax IpejeabHbIM YTo MOJHOTO BHYTPEHHEro OTPaXkKeHUs
Ha rpaHulLle CTek/10-Boja. [Tokasaresns npenomieHus crekia n 1=1.45. [Toka3aresib
rpeioM/IeHUs BObI Np=1.33304.

87.0npegendTs B rpafycax IpejeabHbIM Yo/ MOJHOTO BHYTPEHHEro OTPaXkKeHUs
Ha rpaHulile CTeK/0-Boza. [Toka3aresb npesoMsieHus creksia n 1=1.85. IToka3aresb
rpeioM/IeHUs BObI Np=1.33304.

88.0npenenuts B rpajycax npeie/ibHbI Yyroj MOJIHOTO BHYTPEHHEr0 OTpakeHust
Ha rpanHulle crekno-Boga. [lokasarens mpenomsieHus crekna p=1.4. [Tokasartesns
TrpesioM/IeHUs BOAbI Np=1.33304.



89.0mnpenenuth B rpafycax npeie/ibHbIi Yroj MOJIHOTO BHYTPEHHEr0 OTpakeHust
Ha rpaHulle CTek/10-Boja. [Tokasaresnb npenomieHus crekia n 1=1.55. [Toka3aresib
TrpesioM/IeHUs BOAbI Np=1.33304.

90.0Omnpepenuts B rpajilycax npejenbHblid yro MOHOTO BHYTPEHHEr0 OTPaKeHUs
Ha rpaHulle CTek/0-Boza. [Tokasaresib npesiomieHus creksa n1=1.622. [TokasareJib
rpesioM/IeHUs BoAbI no,=1.33304.

91.0npepenuts B rpajlycax npejenbHblid yro MOTHOTO BHYTPEHHEr0 OTPaKeHUs
Ha rpaHulle cTek/n0-Boza. Ilokasaresib mpesiomsieHus crekna gF1.5. Ilokasaresnb
rpeioM/IeHUs Bobl Np=1.33304.

92.0mnpenenyTs B rpajycax npeie/ibHbI yroj MOJIHOTO BHYTPEHHEr0 OTpakeHust
Ha rpaHulie CTeKJI0-Boza. [Toka3aresib rpesiomsieHus creksa n ;=1.65. IToka3aresb
rpesioMJieHus BoAbl Np=1.33304.

93.0mnpegendTh B rpafycax IpeeabHbIM Yo MOJHOTO BHYTPEHHEro OTpaXkKeHusI
Ha TpaHulle CTeK/J0-BoAa. IlokasaTtenb mpenomieHusi crekna §=1.8. Iloka3arenb
rpesioMJieHus BoAbl Np=1.33304.

94.0npegendTh B rpaflycax IpejeabHbIM Yro MOJHOTO BHYTPEHHEro OTpaXkKeHusI
Ha TpaHulle CTeK/J0-BoAa. IlokasaTenb mpenomieHusi crekna §=1.7. Iloka3arenb
rpesioMJieHus BoAbl Np=1.33304.

95.0mnpenenuTsb B rpajycax npejie/ibHbIA yro/ MOJIHOTO BHYTPEHHEro OTpakeHust
Ha rpaHulie CTeK/10-Boza. I1oka3saresnb npenomseHus ctekina n 1=1.75. [Tokasaresnn
TIpeJsioMJ/IeHUs BOZbI Np,=1.33304.

96.0npenenuTsb B rpajycax npeie/ibHbI yroj MOJIHOTO BHYTPEHHEro OTpakeHust
Ha TIpaHUlle CTekn0-Boga. Ilokasaresnb TipesiomieHUss cTekjsa n;=1.5163.
ITokaszaresib mpesioMmsieHMs BoAbI N,=1.33304.

97.0mpefeuTh B Tpajycax W MHUHYyTaxX Tpefe/ibHbli Yron TajieHus Jyuei ;eHa
BXOZIHYI0 TpaHb TPSIMOYTOJbHOW paBHOOEJPEHHOUW TpH3Mbl, TNPU KOTOPOM
OoTpaXkarollasg rpaHb MOXKeT OBbITh ellje 0e3 3epKalbHOrO TMOKpBITHUS. [Ipu3ma
M3TrOTOB/IEHA U3 CTeK/a N=1.4 U HaXOAUTCS B BO3AYXe€.

98.0mnpegenuTh B rpajlycax U MHUHyTaxX MpeebHbIA yroa MaJeHusl Jaydel ;eda
BXOZIHYIO TpaHb TMPSIMOYTOJbHOW paBHOOEJPEHHOW TpH3Mbl, TPU KOTOPOM
OoTpakarolljasi rpaHb MOXKeT ObITh ellje 0e3 3epKanbHOTO TOKpPBITHSA. [IpH3ma
M3rOTOB/IEHA U3 CTeK/ia N=1.9 U HaXoAUTCS B BO3AyXe.

99.0npenenuth B rpajycax M MUHYyTax IpefefbHbI Yroa MafeHus jydeil;eHa
BXO/HYI0 TpaHb TIPSIMOYTO/bHOM paBHOOeAPEeHHOW TMpU3Mbl, MNpPU KOTOPOM
oTpaxkarolllasg rpaHb MOXXeT ObITh elje 0e3 3epKaabHOrO MOKpbLITUS. [Ipu3ma
V3rOTOBJIeHA U3 CTeK/a N,=1.8 U HaXoAUTCS B BO3AyXe.

100.0OrmpenenvTsb B rpaiycax ¥ MUHYTaX TpeZie/ibHbIN yroJi TaZieHus ayueii € 1 Ha
BXOZIHYIO TpaHb TPSIMOYTOJbHOW paBHOOEJPEHHOW TpH3Mbl, TPU KOTOPOM



OTpa’karolljasi rpaHb MoOXeT OBITb elle 0e3 3epKaJbHOTO MOKpbLITHsA. [Ipr3mMa
W3rOTOBJIeHA U3 CTeK/Ia Np=1.45 U HaXO4UTCA B BO3JYyXe.

101.0npenenuts B rpajiycax U MUHYTax MpeJeabHbIN yroJ MajieHusi Jyueid € 1 Ha
BXOZIHYI0 TpaHb TIPSIMOYTOJLHOM paBHOOEJPEHHOM TpH3Mbl, TNPU KOTOPOM
oTpakarolllass rpaHb MOXKeT ObIThb ellle 6e3 3epKanbHOTO TMOKpBLITUS. [Ipu3ma
W3rOTOBJIEHA U3 CTeK/a N=1.65 1 HaXOJUTCS B BO3MYyXe€.

102.0npepenuTs B rpalycax U MUHYTax MpeZe/ibHbIM yroJl naZieHus ayuer € 1 Ha
BXOJHYIO TpaHb IPSIMOYTOJbHOM paBHOOEeApPEHHON TMpU3Mbl, TIPU KOTOPOM
OoTpa’karolljasi rpaHb MOXeT OBITh elle 0e3 3epKajbHOrO TMOKpPbITUS. [Ipu3ma
M3rOTOB/IEHA U3 CTeK/Ia Np=1.75 U HaXOAUTCS B BO3JyXe.

103.0npenenuTs B rpaslycax ¥ MUHYTax MpeZie/ibHbIN yroJl naZileHus Iyuer € 1 Ha
BXO/IHYI0 TpaHb TNPSIMOYTOJbHOM paBHOOeAPEeHHOW TMpU3Mbl, MNpPU KOTOPOM
OTpa’karolljasi rpaHb MOXeT OBITh elle 0e3 3epKasbHOTO TMOKpbLITHsA. [Ipr3mMa
W3rOTOBJIeHA U3 CTeK/Ia N»=1.5163 U HaxXoAUTCA B BO3AYyXe.

104.0npenenvts B rpajiycax U MUHYTax MpeJeabHbIM yroJl MajieHusi Jyueid € 1 Ha
BXOZIHYI0 TpaHb TIPSIMOYTOJLHOM paBHOOEJPEHHOM TIpH3Mbl, TPU KOTOPOM
OoTpakalolass rpaHb MOXKeT OBbITh elje 0e3 3epKalbHOrO MOKpBITHS. [Ipu3ma
W3rOTOBJIEHA U3 CTeK/a Np=1.55 1 HaXOJUTCS B BO3MYyXe€.

105.0npenenvTs B rpaslycax U MUHYTax MpeZe/bHbIM yroJl naZeHus ayuer € 1 Ha
BXOJHYIO TpaHb TMPSIMOYTOJbHOM paBHOOEJPEHHON TMpU3Mbl, TIPU KOTOPOM
OoTpa’karolljasi rpaHb MOXeT ObITh elle 0e3 3epKajbHOrO TMOKpPbITUS. [Ipu3ma
M3rOTOB/IEHA U3 CTeK/ia Np=1.7 U HaXOAUTCS B BO3AyXe.

106.0npenenvts B rpajiycax ¥ MUHYTax MpeJeabHbIN yroJ MajleHusi Jyueid € 1 Ha
BXOZIHYIO TpaHb TPSIMOYTOJbHOM paBHOOEJPEHHOW TpH3Mbl, MNPU KOTOPOM
oTpaXkaroliass rpaHb MOKeT OBbITH elje 0e3 3epKaqbHOTO TOKpBLITHS. [Ipu3Ma
W3rOTOBJIEHA U3 CTeK/1a N,=1.6 U HAXOAUTCS B BO3AYyXe€.

107.0npenenvts B rpajiycax ¥ MUHYTax MpeJeabHbIM yroJl MajieHusi Jyueid € 1 Ha
BXOZIHYI0 TpaHb TIPSIMOYTOJbHOM paBHOOEJPEHHOW TpH3Mbl, TPU KOTOPOM
OoTpaXkarollasg rpaHb MOXKeT OBbITh ellje 0e3 3epKalbHOrO TMOKpBITHUS. [Ipu3ma
W3rOTOBJIEHA U3 CTeK/a N,=1.85 1 HaXooUTCS B BO3AYyXe€.

108.Cuctema U3 ABYX IJIOCKUX 3€pKaJjl, Pacro/IO’KeHHbIX MOJ YIJIOM O APYr K
APYTy, W3MeHseT HalpaB/eHre Majaroliero Ha Hee Jyya Ha BeauuuHy =30°.
OnpefenuTh Yroa O B Tpajiycax.

109.Cuctema U3 [ByX IJIOCKUX 3€pKasi, PacrojIOKeHHbIX TOf yIZIOM O JpYyr K
IpyTy, U3MEHsieT Harpap/eHKe MaJaollero Ha Hee jydya Ha BeqMuMHy =20°.
OnpefemUTh Yyroa O B Tpajycax.

110.Cuctema U3 AByX IUIOCKUX 3€pKasl, PaclloIOKeHHbIX IIOf, YIVIOM O JApyr K
IpYyTy, U3MEHsieT Halpap/eHKe MaJaollero Ha Hee jyya Ha BeqMuuHy =40°.
OrnpesenuTh yroJ O B rpajycax.



111.Cucrema u3 [ByX IIJIOCKUX 3epKaJjl, pPacIlO/IOKeHHBIX I10J, yIZIOM O [Apyr K
APYTy, W3MeHsieT HalpaB/ieHre Majaroliero Ha Hee Jiyya Ha BeIUuuHy =50°.
OrnpeznenuTs yros O B rpajgycax.

112.CucteMa U3 [ByX MJIOCKHMX 3€pKaJ, PacloOJIOKeHHBbIX MO, YIJIOM O ApPYr K
IpyTy, U3MEHsieT Halpap/ieHHe MaJaollero Ha Hee jyya Ha BeqMUMHY w=60°.
OnpefiemUTh Yyroa O B rpajycax.

113.Cuctema 13 [ByX IUIOCKMX 3€pKajl, PacIiOIOKeHHBIX I0f, YIJIOM O JAPYyr K
IPYTy, W3MeHsieT HarlpaBjieHHe Ia/afoll[ero Ha Hee Jiyya Ha BeJMUHHY ®=35°.
OrnpesenuTs yroJ O B rpajycax.

114.[Tana cucTeMa U3 ABYX IJIOCKUX 3epKaJl, PacIoOKeHHbIX Mof yrioM  0=50°

Opyr K npyry, Onpezendtb yroa o W3MeHEHWs Harpas/eHusl IaJarollero Ha
CUCTeMy 3epKas Jiyya.

115.[Jlana cucTeMa U3 JByX IJIOCKUX 3€PKaJl, PaCIoNOKeHHBIX Mo yrioM 0=32°

Ipyr K npyry, Onpezendtb yroa o W3MeHEHUs HampaBjeHusl MaJarollero Ha
CUCTEMY 3epKas Jiyya.

116.[JaHa cucTeMa U3 ByX IJIOCKUX 3€PKaJi, PaCIoNOXKeHHBIX 1o yriom  0=30°

apyr K npyry, Onpezendtb yroa o W3MeHEHWs HamnpaB/eHWsl MaJarollero Ha
CUCTEMY 3epKas Jiy4a.

117.[TaHa crcTeMa U3 ABYX IJIOCKMX 3epKasl, PacIio0MKeHHBIX mof yrioM  0=20°

Opyr K fpyry, Onpezenvdtb yroa o W3MeHEHWs Harpas/eHusl IaJarollero Ha
CUCTeMy 3epKas Jiyya.

118.[lana cucTeMa U3 JByX IJIOCKUX 3€PKaJl, PAaCIONOKeHHBIX Mo yrioM 0=22°

Ipyr K npyry, OmnpezendTb yroa o W3MeHEHWs HampaBjeHusl MaJarollero Ha
CUCTEeMY 3epKas Jiy4a.

119./TaHa cucTeMa M3 ABYX IJIOCKMX 3€pKasl, PacIiOOMKeHHBIX 1of yrioM 0=12°

apyr K npyry, Onpezendtb yroa o W3MeHEHWs HampaB/eHWsl MaJarollero Ha
CUCTEMY 3epKas Jiyya.

120.06beKT, HAXOJALMICA B BOZle, BUieH o7 yrioM 55 °. Onpe/e/uTh peaibHbIH

yroj B Bojie, MOJ KOTOPbIM HaxoguTcsi 0O0bekT. IlokasaTenb TpesiomMyieHusi BOJbI
1.33304.

121.06beKT, HaXOJALMIACA B BOfie, BuzieH mof yrioM 60 °. OnpeennTsb peanbHbIH

yroj B Bojie, MOJ KOTOPbIM HaxoguTcsi 0O0bekT. IlokaszaTenb TpesiomM/ieHUsi BOJbI
1.33304.

122.06beKT, HaXOJALMIACA B Bofie, BuzeH Moz yroM 80 °. OnpeennTsb peanbHbIH

yroj B BoOjie, 1O, KOTOPbIM HaxoguTcsi 0O6bekT. IlokasaTenb TpesioM/ieHUs] BOJbI
1.33304.



123.00beKT, HaxoAAuics B Bofie, BUugeH o yriom 30 °. OnpeenuTs peanbHbIN
yros B BO/jle, MOA, KOTOPbIM HaxoAuTcsi 00BeKT. Iloka3aTesib TpesioMIeHUs] BOJbI
1.33304.

124.06beKT, HAXOJALMIACA B Bofie, BuzieH Mo yrioM 50 °. OnpeenTsb peaibHbIHi
yros B BO/jle, MOJ, KOTOPbIM HaxoAuTcsi 00BeKT. Iloka3aTesb TpesioMIeHUs] BOJbI
1.33304.

125.00beKT, HaXOAAIMIACS B BOZie, BUEH M0 yrioM 75 °. Onpeenursb peanbHblil
yrona B BOAe, T0J KOTOPbIM HaXoAWUTCs 00beKT. [lokasarenb TpesioMyIeHUs] BOZBI
1.33304.

126.00beKT, HaXOAALIMIACS B BOZie, BUEH 107 yrioM 45 °. OnpenenuTs peanbHbIi
yIro/l B BOJle, TOA KOTOPBIM HaXOAUTCsI 00BeKT. Iloka3aTesb IPeIOMIIEHHUS BOJBI
1.33304.

127.06bLeKT, HaxXOALMIACA B BoZe, BuzeH mog yrioM 40 °. Onpejenurs peanbHbIA
yros B BOjle, MOJ, KOTOPbIM HaxoAuTcsi 00BeKT. Iloka3aTesib TpesioM/IeHUs] BOJbI
1.33304.

128.00beKT, HaXOAAIIMICA B BOZle, BUAEH Moj yrioM 65 °. OnpeenuTs peanbHbIN
yros B BOjle, MOA, KOTOPbIM HaxXoAuTcsi 00BeKT. Iloka3aTesb TpesioM/IeHUs] BOJbI
1.33304.

129.06beKT, HAXOJALMIACA B BOfie, BuzieH mof yroM 70 °. OnpeennTsb peaitbHbIH

yroj B Bojie, MO/, KOTOPbIM HaxoquTcsi 0O0bekT. IlokasaTenb TpesiomMyieHUs] BOJbI
1.33304.

130.06beKT, HaXOAALMIACA B BOZe, BUAeH mog yrioM 35 °. Onpe/enuTs peanbHbIA
y

yroj B BoOjle, 1O/, KOTOPbIM HaxoguTcsi 0O0bekT. IlokasaTenb TpesioM/ieHUs] BOJbI
1.33304.



MNMpakTuueckoe 3aHATUE Ne3. NocTpoeHue xopa nyya B
onTuyeckoun cucteme. OCHOBHble COOTHOLLEHUA
napakcuanbHOWN ONTUKU

Kap,ﬂ,VIHaﬂbele TOYKN OMNTUYECKON CUCTEMBbI. |_|OCTpoeHI/Ie ﬂyl-IeVI B
cncrteme, 3a,anH0|7| rMaBHbIMW TMJ1IOCKOCTAMWN. I_IOCTpoeHI/Ie I/I306pa)KeHI/IFI.

OcHoBHble dhopmynbl: ®opmyna oTtpe3koB. dopmyna HbloTOHa, hopmyna
ANS NTMHENHOTO YBE/INYEHUS.

TeopeTrueckui Marepuan W3/710KeH B raBe 5. ['eomeTpuueckasi Teopusi
ONTUUeCKUX U300pakeHuil. isieanbHbie onTuueckue cuctemb” [1,2].

lpumepsb! peweHus 3adayqy

MpaBuna NOCTpoeHust xoaa Nyvyeil B ONTUUECKOW cucteme

Nyy, naywmii napannienbHo ONTUYECKOW OCK Nocsie NINMH3bI NponaeT
yepes TOUKy 3a/Hero pokyca.

Ec/iv mapanesibHbIN MyUOK Jyueid 1oc/e JIMH3bl COOUpaeTcs B OZJHY TOUKY, TO
Takasl JIMH3a - coOuparolriasi, MOJOXKUTeNbHAs, U TOUKA - ee JIeUCTBUTEeNbHbBIN

doKyc.
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Puc. 5 CobuparoLyasi 1nH3a.

Ecnu napasuienbHbIN MyUOK Jydeid 1ocie TMH3bI pacXOAUTCS, Kak Oy/To BCe
JIyu4¥ TyIleHbl U3 eJUHOr0 LIeHTPa, TO JIMH3a - pacCerBarolas, OTpULIaTe/IbHasl.

[ns ToHMMaHuUsl, C KakKUM K3 (OKYCOB HMMeeM /[ieslo, MPUHSTO Ha3bIBaTh
(GOoKyC B TMpOCTpaHCTBe TIpeAMETOB - MepefHuM, (POKyC B TMPOCTPAHCTBE
n300pakeHUH - 3agHUM. POKabHBIE OTPe3KU Ha3bIBAlOTCS COOTBETCTBEHHO.



dokanbHasi NI0CKOCTb - M/I0CKOCThb, MPOXoAsilas Yyepes ToUKy ¢ookyca
nepneHAnKyNsPHO ONTUYECKOK ocH.
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Puc. 6 PacceunBarolyas InH3a.

Jlyu, TIpOXOASIIUM uepe3 TOUKYy MepefHero ¢okyca, Mocjae JUH3bl MoueT
rapasiieslbHO ONTUYeCKOM OCH.

Nlyun, nayuwime napannensHo Apyr Apyry, COMAyTCs B OAHON TOYKE Ha
3aHelt hokasibHOW N/IOCKOCTM.
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Puc. 7 lNpasurno.



Nyun, nayuime s ofHo ToOUKM Ha nepeaHeli hoKanbHOW NNOCKOCTH,
nonayT nocne NMH3bl NapansnenbHo Apyr Apyry.

B Imyuke J'Iy‘—IEﬁ BBI6I/Ip<':IETCH JIy4, ITIOCTPOEHHE KOTOPOTI'0 JIETKO OCYILIETBUTD, U
OCTaJIbHbIE€ CTPOATCA IMapaJ/lJIE/IBHO.

YacTHbIU cnyyvai: 11 cucTeMbl, HAXOASIIEHCst B OHOPOZAHOM cpejie - 1yy,
TIPOXOASIIUI uepe3 LeHTP JIMH3bI He MTPeIOMIISIeTCS.

MocTpoeHnsa n3oépaxeHns

Heo6xoMO TIOCTPOUTL 2 Jjyya, TPOXOASIIMX uYepe3 TOUKY TMpeaMeTa.
[TepeceueHue MpeoMJIeHHBIX Tyuell laeT HaM TOUKY M300pakeHHUs.

e TlpoBoauM Jiyuy uepe3 Kpau IipegMeTa TapasjieJibHO ONTUYECKOW OCH.
[TpenomneHHbIN JyU TIPOKM/IeT uepe3 TOUKY 3aJjHero (hokKyca.

* IlpoBegem snyu uepe3 Kpail TpejMeTa U TOYKY TepegHero (okyca.
Hanblie ayu noljeT mapasie/ibHO ONTHYeCKOW OCH.

* Ha nmepeceueHMM TIOCTPOEHHBIX Jiyuell  HAXOAWUTCS  HMCKOMOE
1300pakeHre TOUKHY TIpeMeTa.

CooGuparouwian (nosoXXutenbHasa) IMH3a

Eciu mipeAMeT HaxXoQuTCsT MeXAY JIMH30M U ee (OKycOM, TO €ro
n300pakeHHe — yBe/JMYeHHOe, MHHMMOe, IIPSIMOe, U PACIOJIOKEHO OHO IO Ty JKe
CTOPOHY OT JIMH3BI, UTO U TIPeAIMET, U AajbIlle OT JTUH3bI, UeM IIpe/IMeT.

Eciv npeagMeTt HaxoAuTCs MeXAY (POKYCOM U IBOMHBIM (DOKYCOM JIMH3bI, TO
NIMH3a JlaeT ero yBeJaUueHHOe, TiepeBepHyToe, [1eHCTBHUTe/IbHOe U300pakeHNe: OHO
pAacIIO/IOKeHO M0 JAPYIyH CTOPOHY OT JIMH3bI [0 OTHOLIEHWIO K IIpeAMeTy, 3a
JIBOMHBIM (POKYCHBIM PaCCTOSIHUEM.

Eciv mpeiMeT HaxoAWUTCS 3a JIBOMHBIM (DOKYCHBIM PacCTOSIHUEM JIMH3bI, TO
JIMH3a [laeT yMeHbIIIeHHOe, TIepeBepHYyToe, [eHCTBUTe/NbHOe u300pakeHre
npeiMeTa, Jiexkalljee 1Mo APyryr CTOPOHY JIMH3bI MeX/Yy ee (DOKYyCOM U IBOMHBIM
dhokycom.



Puc. 8 lNocTpoeHne nzobpaxkeHnsi B CObMparoLLeN JINH3E.

PacceuBawuian (oTpuyartesnibHas) /MH3a

PacceuBaroiiasi JivH3a He flaeT [JeHCTBUTENbHBIX W300pakeHWM, TIpU BCeX
TIOJIOKEHUSIX TIpeiMeTa JlaeT yMeHbIlIeHHOe, MHUMOe, TMpsMoe H300pakeHue,
Jiekalljee TI0 Ty >Ke CTOPOHY OT JIMH3bI, UTO U MpeJMeT.

_/
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Puc. 9 lNocTpoeHne nzobpakeHusi B pacCenBaroLLEN JINH3E.



3agaua
[MocTpoeHne n3obpaxeHnss MHUMOTO nNpegmera

PeweHne

[TepBbIli Jiyd MpOBOAWMM Yepe3 Kpall mpeJMeTa W TOUKY MepefHero (okyca.
[Tocne onTUyeCKOro 3/1eMeHTa Jyu NoueT rapasuie/ibHO ONTHYEe CKOM OCH.

BTopoii nyu Hampap/sieTcsl TMapasjie/lbHO OCH 4yepe3 TOUKy Tipeamerta. [1o
IpaBU/IaM TIPeJIOMJIEHHsSI TIOC/Ie ONTHUeCKOro 3JIeMeHTa, Jyd TMpOHJeT uepe3
3aIHUH (POKYC.

F' H H' F




3agaua
PaccmoTpum npumep: Hatn ndobpaxeHne 3agaHHoOro npeamera.

v1
I

PeweHne

[TepBbIli BCrIOMOTaTeIbHBIM JIyU TaK >Ke MPOBOAUM Uepe3 rnepeJHuid PoKyc 1
Kpail npenMeta. He ol o0 MHUMOrO TipefMeTa, JIyd TMPEeJOMUTCS U MOUAeT
rapasiieflbHO OINTUYeCKOM Ocu. BrTopoi /yu Hampap/sieTcsi Tapasiie/ibHO
ONTUYECKOM OCHA uepe3 TOUKy Tnipeameta. [locsme onmTWyeckoro sjieMeHTa Jyu
ToK/ieT uepes 3aZHUM (POKyC.

MocTpoeHue nyua
[MepBbli cnocob NOCTPOEHUSA Nyva

» IIpoBoauM myu napasienbHO 3aJlaHHOMY JIyuy uepe3 TOUKY NepejHero
¢okyca. [IpeoMIeHHBIN Jiyd TOWAET Mapasie/lbHO ONTUYECKOM OCH.
Jlyuu, upyiiue rapasiesbHO APYT APYTY COMAYTCS B OZHOUM TOUKe Ha
3a/iHel (POKa/IbHOM TIJIOCKOCTH.



* CoeguHsgeM TOYKy T[epeceueHds Jiyya C 3a/Held (OKaIbHOU
TUIOCKOCTBIO C TOYKOM BBIXO/ia 33/JaHHOTO Jiyua U3 JIMH3bL. JTO U OyzeT

VICKOMBIU JIy Y.

/:ﬁx
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Puc. 10 [locTpoeHune siyya B MOJ10XNUTESIbHOU JINH3E..
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Puc. 11 [locTpoeHune siyya B oTpuLjatesibHON JINH3E.

BTopoit cnoco6 NOCTPOEHUA yya

OcHoBaH Ha TOM >Ke TIpaBUJie, HO JIeHiCTBYeT OT 0OpaTHOTO.
1. Haxogum TOuKy TiepeceueHUsi 3alaHHOTO Jiyya C TepeAHed (OKaJbHOU
TJIOCKOCTBIO.
2. Yepe3 3Ty TOUKY MPOBOJYM BCIIOMOTaTeIbHbIN JTyu Tapasjie/ibHO ONTHYe CKOMN
ocu. [IpesioM/ieHHBIM Tyd MOWAET Yepe3 TOUKY 3aHero ¢okyca.
3. Tlo mpaBuIy, Takue Jyuyd MOWAYT MapajinesbHO JApyr Apyry. W3 Touku
riepeceveHusi 3a/IaHHOTO Jy4a C JIMH30M CTPOUM MPeJIOM/IEHHBIN JTy4 MapasiiebHo

BCIIOMOTaTe/IbHOMY JTy4y.



/

Puc. 12 BTopo# crnocob nocTpoeHusi xoga Jyua.

F' H H F

Puc. 13 BTopo# crnocob nocTpoeHusi xoga Jyua.

NMocTpoeHne CrI0XHOro N306pakeHns

PerieHne 3ajiau Ha TIOCTPOEHHE CJIO)KHOTO M300pakeHHsI CBOAUTCS K Oosee
TIPOCTOM 3a/laue U pelrlaeTcsl TPaJAUIIMOHHBIM criocoboM. ITpenmeT, cocTosiuii 13
HECKOJIbKMX TOYeK, T[0JyyaeTcsi C TOMOILLIbI TIOCTPOEHHUS] KaXKIOW H3 TOueK
rpeZiMeTa [0 OT/IeJIbHOCTHU. 3aTeM COe/IUHSIS TOUKU Mpe/iMeTa B COOTBETCTBYHOILIEN
M0C/IeZI0BaTeTbHOCTH, IOTy4aeM KOH(PHUTYPaLvio n300paskeHusl.



3agaua

MocTpouTb M306paXeHne 3afaHHOro npeamera B MOMOXUTENbHOW
(cobupatouiein) nNuMH3e.

PeweHne:

CHauasla CTpouM H300pakeHWe HIDKHEM TOUKHU IpefiMeTa C ITOMOII[bIO
JOBYX JIydeM, Kak OOBbIYHO: TMepBbIi Jyu IMPOBOAWM uepe3 (OKYC,
BTOPOU — Tapa’ijie/ibHO ONTUYeCKOU OCH.

3aTeM TakuM >ke 00pa3oM CTpoUM H300pa)keHHe BTOPOMl TOUKM.
CoenuHsIsT TOYKH, TIOy4YeHHble B TPOCTPAHCTBe H300paKeHUH,
rosyyaeM u3o0pa’keHue 3a/JaHHOTO Mpe/iMeTa.
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3apgaua

F' H H' F

PeweHne:

CHauasla cTpoMM wu300pakeHWe BepxHed TOukd mpeamera. Kak u
TIOJIOXKEHO JIJisl pacCerBarollie JIMH3bI, TlepeceKaTbcs OyyT He caMu
Jyud, a UuX TIPOAIoJDKeHUs. 3aTeM CTPOUM U300pa)keHuWe BTOPOMU
Touku. CoeuHssI 3T TOUKHU, TI0/lyyaeM U300pakeHue TipeiMeTa.



F!

NMocTtpoeHue npegmeTa No 3agaHHOMY I/I306pa)K6HI/IIO

[TocTpoeHuWe TipegMeTa MO W300pa>KeHUIO CBOJAWTCSA K PEIeHHI0 00paTHOU
3azaur. HeoOxomuMel 2 jTyda, UAYyIIHMe uepe3 TOUKY H300paxkeHus. [Tepeceuenue
9TUX JIydel B TIPOCTPAHCTBE MPeAIMETOB, 1aCT HaM TOUKY TIpeJMeTa.

[TpoBoguM /iyu uepe3 Kpail M300pakeHUsi MapasielbHO ONTHYeCKOW OCH.
[TpenomMsieHHBIM JTyd MPOK/ET Yyepe3 TOUKY nepeiHero ¢okyca.

[TpoBemem Jiyu uepe3 Kpail n300pakeHWss W TOUKy 3aAHero ¢okyca. B
MPOCTPaHCTBE TMpPeJMETOB JIyu [OWJeT mMapayieJ;lbHO ONThYecKod ocu. Ha
TepeceueHrr TIOCTPOEHHBIX JIydeld HaXOAUTCS HMCKOMOe W300pakeHHe TOUKH
ripefiMeTa.

3agava

MonoxutenbHas nnH3a (MNOCTPOEHMEe npegmMetTa ANA AENCTBUTENbHOIO
N306paxkeHns)

F




PeweHne

3agaua

MocTpoeHne npegMeTa No MHUMOMY N306PaXEHNI0 B OTpULIATENIbHO
NH3e.

|y
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PeweHne

F' H H' F




3agaua

OnpenennTtb NoNoXeHne okasibHbIX NIOCKOCTEN NO 3a4aHHOMY Xoay
nyya. Cuctema HaxoauTcsa B O4HOPOAHO cpese.

H'
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PeweHne:

CrpouM /yu mapassiesibHbIM 3aZlaHHOMY Jiyyy uepe3 LIeHTp JMH3bl. B
TPOCTPAHCTBe U300payKeHU ITOT JIyU UET IO/ TeM Ke YTJIOM.

Haxomym TOuKy TiepeceueHusi 3aJJaHHOTO M TIOCTPOEHHOTO Jyueil B
npocTtpaHcTBe u3obpaxkeHuit. 1o mpaBuly, 3Ta TOYKAa HAXOJUTCS Ha
3a/iHel (OKa/JIbHOW TIJIOCKOCTHU CUCTEMBbI. 3HAuWT, WMeeM TpaBo
MOCTPOUTh  (OKalbHYIO  TIJIOCKOCTh.  [locTpoeHue  mepefHeit
¢doKanbHOW  TIIOCKOCTM MOXHO He  TIPOM3BOAWUTH,  OT/IOXKHUB
TMI0JlyUeHHOe pacCTOsIHUE OT MepeZiHel IJ1IaBHOU MJI0CKOCTH.
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3agaua

OnpenennTtb NoNoXeHne okasibHbIX NIOCKOCTEN NO 3a4aHHOMY Xoay
nyya. Cuctema HaxoauTcsa B O4HOPOAHO cpese.

\\/

PeweHne:

Crpoum J1y4, rapasuie/ibHbIi 3aZlaHHOMY B ITPOCTPAHCTBE MPeMeTOB.

Haxonum Touky nepeceyeHus 3TOTO jIyva C 3aZlaHHBIM B [IPOCTPaHCTBE
n3obpakenuit. Kak BHJHO W3 PpHUCYHKA, TIepeceKyTcs JIMIIb
MPOJIO/DKEHUsT Jiydel, 4UTO TOBOPUT O pacCerBarolleM XapakTepe
CUCTEMBI.

LIEPEB TOUKY I1epecedyeHud IpoxXoauT 3d4HAA (I)OKaJ'[bHaH IIVIOCKOCTB.
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3agaua

Onpegenute B3aMMHOE pacnosioxeHwe npeamMeTa, NIMH3bl C (POKYCHbIM
pacctodAHnem f’=100 MM W 3KpaHa, Ha KOTOpbIA MPOEKTUPYyeTCH
N306paxkeHne ¢ NATUKPATHbIM YBEe/IMYEHNEM.

PeweHne

[Tpy MpoeKTUpPOBaHUU JIMH30M M300pa)keHUs Ha JKpaHe MOIyUYaeTCs
TIepeBepPHYThLIM, C/IeI0BaTe/IbHO B = —5* .

1 1 1 a' ,
CocTaBuUM ypaBHeHUS: — —— = — —=-b=>a'=-b-a
aa a f a
1 1 1
[TonyueHHOe BbIpa)keHue MOACTaBUM B YpaBHEHUe: c — = 7
J— .a a

% i 4o0mm
—5-a 100

a'= 5 -a= a'=600mm

OTBeT: a = —120mMm, a'=600mMm

3aodayu 019 camocmosimesibHOU pabombl

1.JIun3a umeet ¢okycHoe paccrosiHve f’=100 mm. [Ipegmer pasmepom y=10 MM
pacriosiokeH Ha pacctosgsHuu a=100 Mm oT mMH3blL. Onpezie/IUTh M0JIOKeHUe U
Be/IMUMHY M300pakeHusi rpadpruecKy U aHaTUTHUeCKH.

2.Jlun3a umeer dokycHoe paccrosinve f’=20 mMm. IlpeameT pasMepoMm y=5 MM
pacrosiokeH Ha pacctossHud a=20 MM OT JsuH3bl. OripefesviTh IOJOKEeHUe |
BeJIMUMHY U300pakeHus: Tpauuecky ¥ aHaTUTUUECKHU.

3.Jlun3a umeetr ¢okycHoe pacctossHue f’=30 mm. [Ipegmer pasmepoM y=5 MM
pacriosiokeH Ha pacctosHuM a=30 MM oOT JuH3bL. OmnpezenvuTb IOJIOKeHUe U
BeJIMUMHY n300pakeHus: TpauuecKy ¥ aHaTUTUUECKHU.

4.JIvn3a umeet dokycHoe paccrosHue f’=50 mm. [Ipeamer pa3mepom y=15 mm
pacrnosiokeH Ha paccTtosHud a=50 MM 0T J/MH3bl. OrnpenenuTb IOJOXKeHUe U
Be/IMUKHY n300paykeHus TpadiueCcKy U aHaIUTHYe CKU.

5.Jlun3a umeetr ¢okycHoe pacctossHue f’=80 mm. IIpenmer pasmepom y=10 MM
pacnosio)keH Ha pacctosHud a=80 MM OT JjMH3bl. OrnpenenuTb IOJ0XKeHUe U
Be/TMUMHY n300pakeHus rpaduuecKu ¥ aHaTUTHYECKU.

6./luH3a umeer ¢okycHoe paccrosHue f’=120 mMm. IlpegmMer pasmepoM y=5 MM
pacriosio)keH Ha paccTogHud a=60 Mm 0T JuH3bL. Onpejesvrb I0JI0)KeHUe U
Be/TMUMHY M300pakeHus TpaduuecK ¥ aHaTUTUYEeCKU.



7.Jlun3za umeet ¢okycHoe pacctosiHue f’ =110 mMm. [Ipeanmer pasmepom y=10 Mm
pacriosiokeH Ha pacctogsHuM a=50 MM oOT JvH3bl. Omnpeze/nuTb I[OJIOKeHUe U
BeJIMUMHY n300pakeHus: TpaduuecKy ¥ aHaTUTUUECKU.

8.JIunza umeet ¢okycHoe pacctosinue f’=90 mm. [Ipegmer pasmepom y=10 Mm
pacriosio)xeH Ha paccrosHud a=80 MM oT JsH3bL. OnpefenuTh IOJI0XKeHUue U
Be/IMUMHY M300pakeHusi rpaduuecKy U aHaTUTHUeCKH.

9.Jlunza umeet ¢okycHoe paccrtosinue f’=60mMm. IIpeamer pasmepom y=10 mMm
pacriosiokeH Ha pacctosgHuu a=40 MM oT JuH3bl. Omnpeze/nuTb I0JI0KeHUe U
Be/IMUMHY M300pakeHusi rpadpruecKy U aHaTUTHYeCKH.

10.JIuH3a umeeT GokycHoe paccrosiuue f =150 mm. [Tpeamet pasmepom y=10 mm
pacrosiokeH Ha paccrosgsHur a=100 mm oT JyiMH3bL. OrnpefenuTs IIOJI0KeHUe M
BeJTMUMHY U300pakeHUst TpadruecKy U aHaIUTUYUEe CKU.
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11. JIlunza wumeeT (HOKYCHOe pacCTOSTHUE =-100 mm. IIpegmer pasmepom
y=10 MM pacnosiokeH Ha pacctosHuM a=50 MM oT JswmH3bl. OrnpenenuTb
TIOJIOYKEeHUe U BeJIMUMHY U300pakeHus1 TpauuecKy U aHaTUTUUECKU.

12.JTuH3a umeeT GokycHoe pacctosiiue f ’= -80 mm. [Ipegmet pasmepom y=10 MM
pacriosiokeH Ha pacctosgsHuu a=40 MM oT JuH3bl. OmnpezenuTb I[O0JIOKeHUe U
BeJIMUMHY n3006paxkeHusi Tpauuecky ¥ aHaTUTUUECKU.

13.JluH3a wumeeT @okycHoe pacctosiaue f’=-120wmm. IIpeamer pa3mepom
y=10 Mm pacrionokeH Ha pacctosHud a=100 mm ot swmH3bL.  OnpejenuTtsb
T0JI0’KeHHe U BeJTMUKHY n300pakeHust rpaduueCcKy U aHaTMTAYE CKH.

14.JIun3a umeet ¢dokycHoe paccrosHue f '=-60 mM. TlpegMer pa3smepoM y=5 MM
pacrosio)keH Ha pacctogHud a=30 MM OT JuH3bL. Onpejesvrb MO0JIO)KeHUe U
Be/TMUMHY n300pakeHust rpaduuecKu ¥ aHaTUTHYECKU.

15.JIuH3a umeeT GokycHoe paccrosiiue f '= -40 mm. [Ipeamet pazmepom y=10 mm
pacriojio)keH Ha pacctosgsHuKd a=20 MM OT JsMH3bl. OrpefesvTh IOJ0KEeHUe |
BeJTMUMHY n300pakeHus rpaduuecKy ¥ aHaTUTHUe CKH.

16.JIuH3a umeeT GokycHoe paccrosinue f ’= -120 mm. [IpeameT pazmepom y=5 MM
pacrosiokeH Ha pacctosgsHud a=40 MM oT JsmuH3bl. OripefesviTh ITOJI0OKEeHUe |
Be/TMUMHY M300pakeHus TpaduuecKu ¥ aHaTUTUUYEeCKU.

17.JIuH3a umeeT GokycHoe paccrosiiue f ’= -110 mm. [IpeameT pazmMepom y=5 MM
pacriosiokeH Ha pacctosgHuu a=50 MM oOT JsuH3bl. Omnpeze/nvuTb I[0JI0KeHUe U
BeJIMUMHY n300pakeHus Tpaduuecky ¥ aHaTUTUUECKU.

18.J7lun3a wumeetr @okycHoe paccrosiaue f’=-100mm. IIpeamer pasmepom
y=10 MM pacrniosiokeH Ha paccrogHuu a=70 MM OT J/uH3bl. OripejenuTb
TIOJIOXKEeHYe U BeJIMUMHY U300pakeHus1 TpauuecKy U aHaTUTHUIECKH.

19.JIuH3a umeeT GokycHoe pacctosinue f ’= -90 mm. [Ipegmet pasmepom y=10 MM
pacriosiokeH Ha pacctosgsHuM a=60 MM oOT JuH3bl. OmnpezenvuTb [OJIOKeHUe U
BeJIMUMHY n3006pakeHusi Tpaduuecky ¥ aHaTUTUUECKU.



20.JTuH3a umeet okycHoe paccrosiHue f ’= -70 mm. [Ipeamet pasmepom y=10 mm
pacrioniokeH Ha pacctosgsHuM a=30 MM oOT JMH3bl. OmnpejenuTb I[0JIOKeHUe U
BeJIMUMHY n300pakeHus: Tpaduuecky ¥ aHaTUTUUECKU.

21.JIun3a umeet ¢okycHoe paccrosHue f’=90 mm. Ilpeamer pasmepom y=10 Mm
pacriojiokeH Ha paccrosgHuu a= -180 MM OT sMH3bI. OnpegenuTh T0JIOKeHWe U
Be/TMUMHY U300pakeHus TpaduuecKu ¥ aHaTUTHYECKU.

22.JIuH3a umeeT pokycHoe paccrosinve f ’=100 mwm. [Ipeamet pasmepom y=10 MM
pacronoxeH Ha pacCcTosiHUM a= -150 MM oT /MH3bl. OnpefenuTb MOJIOKEeHUe U
Be/IMUMHY M300pakeHusi rpadpruecKy U aHaTUTHYeCKH.

23.JIlun3a umeeT QokycHoe paccrosinde f’=60 mMm. TIpeagmer pasmepom y=10 MM
pacriojiokeH Ha pacctossHuM a= -80 MM OT JiMH3bL. OrpefenuTb MOJNOXKeHUe U
BeJIMUMHY n300pakeHusi Tpaduuecky ¥ aHaTUTUUECKHU.

24.Jlunza umeeT QokycHoe pacctosinde f’=40 mMm. TIpeamer pasmepom y=10 MM
pacriosiokeH Ha paccTossHuM a=-80 MM OT uH3bl. OnpefenuTh I0JI0)KeHUe U
BeJIMUMHY n300paxkeHus: Tpauuecky ¥ aHaTUTUUECKHU.

25.JIun3a umeeT QokycHoe pacctosinde f’=30 mMm. Tlpeamer pasmepom y=10 MM
pacriosiokeH Ha paccTossHuu a= -60 Mm oT MH3blL. Ornpeze/sUTh I0/I0KeHUe U
BeJIMUMHY n3006paxkeHusi Tpauuecky ¥ aHaTUTUUECKU.

26.JIunza umeet dhokycHoe pacctosHue f =120 mm. [TpeameT pazmepom y=10 MM
pacrnosio)keH Ha pacCTosHUU a= -150 MM OT MH3bL. Ormipefe/uThb IO0KeHUue U
Be/TMUMHY n300pakeHust rpaduueCcKu v aHaTUTUYeCKU.

27.JIlun3a umeeT QokycHoe pacctosinde f’ =80 mMm. TIpeamer pasmepom y=10 MM
pacrosio)keH Ha paccTtogHuU a=-100 MM OT sMH3bIL. OnpejesvuTh TOJIOKEeHUe U
Be/TMUMHY n300pakeHust TpaduuecKu ¥ aHaTUTUYEeCKU.

28.JIun3a umeeT QokycHoe pacctosinde f’=70 mMm. TIpeagmer pasmepom y=10 MM
pacriosioxkeH Ha pacctossHuM a= -100 MM oT mH3bl. OrnipefesvuTh MOJIOKEHWe U
BeJTMUMHY U300pakeHst rpadruecK ¥ aHaTUTHYe CKH.

29.JIun3a umeeT QokycHoe paccrosinue f’=50 mm. Tlpeamer pa3mepom y=10 mm
pacriosiokeH Ha paccTossHuu a=-70 Mm oT MH3bl. Ornpezie/siUTh I10/I0KeHUe U
Be/TMUMHY M300pakeHust TpaduueCcKu ¥ aHaTUTUYEeCKU.

30.JIun3a umeet dhokycHoe paccrosHue f =110 mm. [Ipegmet pasmepom y=10 MM
pacriojioxkeH Ha paccTtossHuM a= -130 MM oT jMH3bl. OrnipejesviTh MO0JIOKEHWe U
BeJIMUMHY n300pakeHus: Tpaduuecky ¥ aHaTUTUUECKU.

31.JIunza umeet hokycHoe pacctosHue f’ =100 mm. [Tpegmet pazmepom y=10 MM
pacriosiokeH Ha pacctossHuM a= -50 Mm OT /MH3bl. Orpezie/IUTh I0JI0KeHUe U
BeJIMUMHY n300pakeHusi Tpaduuecky ¥ aHaTUTUUECKU.

32.JIlunza umeeT (okycHoe pacctosinde f’=80 mMm. TIpeamer pasmepom y=10 MM
pacrosio’keH Ha paccTtosHuM a= -30 MM OT /MH3bL. OnpenenuTh MOIOXKEHUEe U
BeJIMUMHY n3006pakeHusi Tpaduuecky ¥ aHaTUTUUECKU.



33.JIlunza umeeT (okycHoe pacctosinde f’=60 mMm. TIpeagmer pasmepom y=10 MM
pacriosiokeH Ha pacctosHuu a= -20 Mm oT /MH3bl. Ornpezie/sIUTh I0/I0KeHUe U
BeJIMUMHY n300pakeHus: TpaduuecKy ¥ aHaTUTUUECKU.

34.JluH3a umeet GokycHoe paccrosiHue f’=40 mm. Ilpeamer pasmepom y=10 Mm
pacrojiokeH Ha paccTtosHuu a=-10 Mm oT JyuH3bL. OnpejenuTb MO0XKeHUe U
BeTMUMHY U300pakeHUst rpaduuecKy U aHaTUTHUYeCKH.

35./Iun3a umeetr ¢okycHoe paccrosinve f’=70vm. Ilpeamer pasmepom y=10 Mm
pacriosiokeH Ha pacctosgsHuu a= -30 MM oT /MH3bl. Onpeze/sUThb I0/I0KeHUe U
Be/IMUMHY M300pakeHusi rpadruecKy U aHaIUTUUeCKH.

36.JIun3a umeet dhokycHoe paccrosiHue f =120 mm. [IpeameT pa3smepom y=10 MM
pacriosio)keH Ha paccTtosHuu a= -70 MM OT JiMH3bL. OTmpefiesuTh MOOXKeHue U
BeJIMUMHY n300pakeHusi Tpaduuecky ¥ aHaTUTUUECKHU.

37.JIlunza umeet dhokycHoe paccrosHue f =110 mm. [Ipegmet pasmepom y=10 MM
pacriosiokeH Ha pacCcTossHUM a=-60 MM OT auH3bl. OnpefenuTb I0JIOKeHUe U
BeJIMUMHY n300paxkeHus: Tpauuecky ¥ aHaTUTUUECKHU.

38.JIlun3a umeeT QokycHoe pacctosinde f’=90 mMm. TIpeamer pasmepom y=10 mMm
pacrioyio’keH Ha paccTosHuM a= -60 Mmm OT /MH3bL. OnpefenuTs MONOXKEHUEe U
BeJIMUMHY n3006paxkeHusi Tpauuecky ¥ aHaTUTUUECKU.

39.JIlun3a umeeT (okycHoe paccrosinue f’ =80 mm. IIpeamer pa3mepom y=10 mm
pacmnosio)keH Ha paccTosHUU a=-40 MM OT sMH3bL. OnpefenuTs I0JIOKeHUe U
Be/TMUMHY n300pakeHust rpaduueCcKu v aHaTUTUYeCKU.

40.JTun3a umeet dokycHoe paccrossHue f’=70 mm. Ilpeamer pasmepom y=10 Mm
pacriosio)keH Ha paccTogHuU a= -50 MM OT jMH3blL. OTipefe/iuTh M0JIOKeHue U
Be/TMUMHY n300pakeHust TpaduuecKu ¥ aHaTUTUYEeCKU.

41.JTun3a umeet pokycHoe pacctosiue f ’= -80 mm. [IpegmeT pazmepom y=10 MM
pacriosiokeH Ha pacctossHuu a= -40 Mm oT MH3bl. Ornpezie/siUThb I10/I0KeHUe U
BeJTMUMHY U300pakeHst rpadruecK ¥ aHaTUTHYe CKH.

42 .Jlun3a umeet (pokycHoe pacctositve f = -100 mm. [IpeameT pa3mepom y=5 MM
pacriojio)keH Ha pacCTosiHuM a= -40 MM OT JiMH3bl. OrnipefesiiTh MO0JIOKEHWe U
Be/TMUMHY M300pakeHus TpaduuecKu ¥ aHaTUTUUYEeCKU.

43.JTuH3a umeet (pokycHoe paccrosinue f ’= -60 mm. [IpeagmeT pasmepom y=10 MM
pacriosiokeH Ha pacctossHuu a= -30 MM oT /MH3bl. Ornpezie/IUTh I10/I0KeHUe U
BeJIMUMHY n300pakeHus Tpaduuecky ¥ aHaTUTUUECKU.

44 .JTun3a umeet (hokycHoe paccrosinue f ’= -40 mm. [TpeameT pa3zmepom y=10 MM
pacriosiokeH Ha pacctosHuu a= -20 Mm OT MH3bl. Orpezie/IUThb I0JI0KeHUe U
BeJIMUMHY n300pakeHusi Tpaduuecky ¥ aHaTUTUUECKU.

45.Jlun3a umeer (okycHoe paccrosiHue f’=-120 mm. I[Ipeamer pa3mepom
y=10 MM pacriosiokeH Ha paccTogHuu a=-7/0MMm oT J/uH3bl. OnpejenuTb
TI0JIOXKEeHUe U BeJIMUMHY U300pakeHus rpauuecKu U aHaTUTUUeCKH.
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46.J/luH3a uMeeT (OKYCHOe pacCTOsTHUe =-110 mm. IlIpeagmer pa3smepom
y=10 MM pacriosiokeH Ha paccrogHuu a=-90Mm oT JuH3bl. OnpejenuTb
TIOJIOXKEeHUe U BeJIMUMHY U300pakeHus1 TpauuecKy U aHaTUTUIECKH.

47.JIunza uMmeet okycHoe pacctosiHue f ’= 90 mm. [Ipegmet pazmepom y=10 mm
pacriojiokeH Ha paccTrosHuu a=-70 Mm OT JyMH3bL OnpeenuTs MOI0XKeHHe U
Be/IMUMHY M300pakeHusi rpaduuecKy U aHaTUTHUeCKH.

48.JIun3a uMmeet okycHoe pacctosaue f’= 70 mm. [Ipeamet pasmepom y=10 MM
pacriosiokeH Ha paccTossHuM a=-50 MM oT ynH3bl. Onpeze/nTh I0I0KeHWe U
Be/IMUMHY M300pakeHusi rpadpruecKy U aHaTUTHYeCKH.

49.JTun3a umeet (pokycHoe paccrosinue f ’= 50 mm. [Ipeamet pasmepom y=10 mm
pacriojio)keH Ha paccTosiHuM a= -30 MM OT JiMH3bl. OrnpefesviTh M0JIOKEeHWe U
BeJIMUMHY n300pakeHus: Tpauuecky ¥ aHaTUTUUECKHU.

-

50.JTuH3a wumeeT GOKYCHOe pacCTosiHUe =-140 mm. TIpegmer pa3mepom
y=10 Mm pacrioioxkeH Ha paccrosHuu a=-100Mm ot mH3bl. OrnipegenuTb
TIOJIOYKEeHUe U BeJIMUMHY U300pakeHus1 TpauuecKy U aHaTUTUUECKU.

51.C kakoro paccrosiHus HeoOxoauMo cdoTtorpadupoBath YepTeX, UTOOBI
TIOJTyUMTh Ha HeraTvBe ero KOmuio B MaciiTabe 1:5, ecu hoKycHOe pacCTOsTHUE
obwektrBa f’= 300 Mm?

52.C kakoro paccrosiHusi HeobOxomumo cdororpadupoBaTh uepTeX, UYTOObI
TIOJIyUMTh Ha HeraTuBe ero Komuo B MacinTabe 1:5, eciu (pokycHoe paccTosiHue
obwektrBa f’= 200 Mm?

53.C kakoro pacctosiHusi Heobxoaumo cdotorpa@upoBaTth UYepTeXx, UTOOBI
TIOJIyUMTh Ha HeraTuBe ero Komnuo B MacinTabe 1:6, eciu (pokycHoe paccTosiHue
obwvektrBa f’= 300 Mm?

54.C Kakoro paccTtosHus Heobxomumo cdororpadupoBaTh YepTeXX, UTOOBI
TIOJIyYMTh Ha HeraTHUBe ero KOmuo B MacinTabe 1:6, eciiu poKycHoe paccTosiHue
obbekTuBa f =200 Mm?

55.C Kakoro paccTtosHusi Heobxomumo cdororpadrpoBaTh UEpTeEX, UTOOBI
TIOJIyUMTh Ha HeraTHBe ero KOIMUIo B MaciiTabe 1:4, ecyii (hOKyCHOe pacCTOsTHHe
obbektuBa f’= 300 mMm?

56.C Kakoro paccTtosiHusi HeoOxoauMo cdororpadupoBaTh YepTeXX, UTOOBI
TIOJTyYMTh Ha HeraTHBe ero KOomuo B MacinTabe 1:4, eciu poKycHOe pacCTosiHUe
oobektuBa f’= 200 Mmm?

57.C Kakoro paccTosiHus HeoOxoaumo cdoTorpadupoBaTh UepTeX, UTOOBI
TIOJIyYUTh Ha HeraTuBe ero Koruio B MacinTabe 1:3, eciu (pokKycHOe paccTosiHre
obwektuBa f’= 150 MM?

58.C kakoro paccrosiHdss HeoOxoauMo cdoTtorpadupoBaTh YepTeXX, UTOOBI
TIOJIyUMTh Ha HeraTuBe ero Komnuto B MaciTabe 1:3, eciv (poKycHOe paccTosiHUe
obwekTnBa f’= 200 MM?



59.C kakoro paccTosiHdss HeoOxoauMo cdoTtorpadupoBaTh YepTeX, UTOOBI
TO/IyUMTh Ha HeraTuBe ero Kornuto B MaciTabe 1:3.5, ecu poKycHoe pacCTosiHUe
obwektuBa f’= 150 MM?

60.C kakoro paccrosiHus HeoOXoAuMo c@oTorpadupoBaTh YepTeXK, UTOOBI
TOJIyUMTh Ha HeraTuBe ero Konuio B MaciuTabe 1:5, ecinu oKycHOe pacCTosiHUe
obbektuBa f’= 150 Mm?

61.0mnpesenuTs B3aUMHOE pacrojioKeHWue TMpeaMeTa, JHWH3bI C  (OKYyCHBIM
paccrosinuem f’=130 MM U 3KpaHa, Ha KOTOPKIM MPOEKTUPYeTCst M300pakeHue C
NATUKPATHBIM yBe/IMYeHUEeM.

62.0npeeMTh B3aMMHOE pacCIiO/IOKeHWe TMpeaMeTa, JIMH3bl C  (POKYCHBIM
paccrosareM f ’= 150 MM H 3KpaHa, Ha KOTOPbIi MPOEKTHUPYeTCs n30bpakeHue ¢
MATUKPATHbIM yBeJIMYeHHEM.

63.0npefeMTh B3aMMHOE pacCIiO/IOKeHWe TMpeaMeTa, JIMH3bl C  (POKYCHBIM
pacctosinveM f ’= 100 MM U 3KpaHa, Ha KOTODPbIN MPOEKTHUPYeTCs u3obpaxkeHue C
MATUKPATHbIM yBeJIMYeHHEM.

64.0npeeMTh B3aMMHOE pacCIO/IOKeHWe TMpeaMeTa, JIMH3bl C  (POKYCHBIM
pacctosinveM f ’= 120 MM U1 3KpaHa, Ha KOTOPbIU MPOeKTUPYyeTCst u3obpakeHue ¢
TPEXKPaTHbIM YBe/IMYEHUEM.

65.0npeeMTh B3aMMHOE pacCIiOfio’KeHWe TMpeaMeTa, JIMH3bl C  (POKYCHBIM
paccrosiueM f ’= 60 MM U 5KpaHa, Ha KOTOPbI POEKTUPYyeTCst u300pakeHre C
TPEXKPaTHbIM YBe/IMYeHUEM.

66.0npeneuTh B3aUMMHOE pacIofio)KeHWe TpeaMeTa, JIMH3bI C  (POKYCHBIM
paccrosinem f ’= 40 MM U 3KpaHa, Ha KOTOPbIN TPOEKTHPYeTCsl u306paxkeHue ¢
TPEXKPATHBIM YBeJIMYEHUEM.

67.0mnpesenuTh B3aMMHOE pacroJioOKeHUWe TpeaMeTa, JUH3bI C  (OKYyCHBIM
paccrosareM f ’= 80 MM U 3KpaHa, Ha KOTOPbIH MPOEKTHUPYeTCs n300pakeHue C
YeThIPEXKPATHBIM YBeJTMUEHUEM.

68.0mpeseuTh B3aMMHOE pacrojio)KeHue TMpeaMeTa, JWH3bI C  (GOKYyCHBIM
paccrosinieM f ’= 90 MM U 3KpaHa, Ha KOTODbIN MPOEKTHUPYeTCs u3obpaxkeHue C
MATUKPATHBIM yBeTUYEHHEM.

69.0npenenuTh B3aUMMHOE pacloio)KeHWe TipeAMeTa, JIMH3bI C (POKYCHBIM
pacctosinreM f ’ =30 MM U 3KpaHa, Ha KOTOPbIM IMPOEKTHUPYeTCS H300pakeHue C
1Ie CTUKPATHBbIM yBeJIMYeHHEM.

70.0npefenuTh B3aWMHOE pacIioioXKeHWe TipeAMeTa, JUH3bl C  (DOKYCHBIM
pacctosinieM f’ =110 MM U 3KpaHa, Ha KOTOPbIY TTPOEKTUPYETCs 300paykeHue C
TPEXKPATHBLIM YBeJIMUEeHUEM.

71.0mnpenenuTh pa3sMep H300pa’keHHs,, 00pa30BaHHOIO0 OOBLEKTMBOM Ha 3KpaHe,
eciu mpeagMeT umMeeT pasmep y=30 MM U HaxoAuTCs mepe] OObLeKTWUBOM Ha
pacctosiauu 110 mwm, f’ 46 =100 Mm.



72.0mnpegeuTh pa3sMep H300pa’keHHs,, 00pa30BaHHOIO0 OOBLEKTMBOM Ha 3KpaHe,
ecnu mpeaMeT uMeeT pa3Mep y=10 MM U HaxoAWUTCs Trepes; 0OLEKTUBOM Ha
pacctosiuuu 120 mu, f ’ o5 =60 MM.

73.0npenenuTh pa3mep M300pakeHUs, 06pa30BaHHOTO OOBEKTUBOM Ha 3KpaHe,
ecma TipegMeT uMeeT pasMep y=20 MM W HaXOAWTCS Tiepes; OOLEKTUBOM Ha
paccrostHur 60 MM, f’ 6 =40 MMm.

74.0nipeienuTh pasMep u300pakeHUsi, 00pa3oBaHHOTO OOBLEKTMBOM Ha 3KpaHe,
et mpeaMeT uMeeT pa3mep y=10 MM U HaxouTcs Tiepesi OOBLEKTMBOM Ha
paccrossHur 150 MM, f ° o5 =80 Mm.

75.0npegenuTh pa3sMep H300pa)keHMs, 00pa30BaHHOTO OOBEKTMBOM Ha 3KpaHe,
ecny mpeaMeT uMeeT pasMep y=10 MM W HaxoAWTCS TIepes, OOBEKTHBOM Ha
paccrostHuH -120 MM, f * o5 =100 mMm.

76.0npenenuTh pa3sMep H300pa)keHMs, 00pa30BaHHOTO OOBEKTMBOM Ha 3KpaHe,
ecmd TipegMeT uMeeT pa3Mep y=10 MM W HaXoAMTCs Tiepes; OOLEKTHBOM Ha
paccrostHuu -90 MM, f ’ o5 =80 mMm.

77.0mnpeneuTh pa3Mep H300pa’keHHs, 00pa30BaHHOIO0 OOBLEKTMBOM Ha 3KpaHe,
ecma TipegMeT uMeeT pa3Mep y=20 MM W HaXOAWTCS Tiepes; OOLEKTUBOM Ha
paccrostHuu -120 MM, f ° o5 =80 Mm.

78.0mpenenuTh pa3Mep H300pa)keHusi, 06pa30BaHHOIO OOBLEKTHBOM Ha 3KpaHe,
ecnu mpeamMeT uMeeT pa3Mep y=10 MM U HaxoAWUTCs Tepes; 0OBEKTUBOM Ha
paccrostHuu -90 MM, f ’ o5 =50 Mm.

79.0mnpenenuTh pa3Mep H300pa)keHusi, 06pa30BaHHOrO OOBLEKTHBOM Ha 3KpaHe,
ecnv mpeaMeT uMeeT pa3Mep y=10 MM U HaxoAWUTCs Tepe; OOBEKTHBOM Ha
paccrostHuu -180 MM, f ° 5 =90 MMm.

80.ITpeamer unmMeer pa3mep y=24 mm, u3o0pakeHue y’ =-120mm. OmpeznenuThb
(OKyCHOe pacCTOsTHHe TOHKOM JIMH3bI, eC/IM PacCTOSIHUE MeXAY TpeaMeTOM U
n3oopakeHrem 600 MM.

81.Ilpeamer umeetr pa3mep y=20 mm, u3zobpaxkenwe y’ =-100mMMm. OripeienuThb
(OKyCHOe pacCTOsTHHe TOHKOM JIMH3bI, eC/IM PacCTOSIHUEe MeXAY TpeaMeTOM U
n3oopakeHrem 600 MM.

82.Ilpeamer umeet pa3mep y=10 MM, u3obpaxenue y’ =-40mMM. OripenesuTh
(OKyCHOe pacCTOsTHHe TOHKOM JIMH3bI, eC/IM pPacCTOSIHUEe MeXAY TpeaMeToOM U
n3o6pakerrem 500 MM.

83.Ilpeamer umeet pa3mep y=10 MM, u3obpaxenue y’ =-60MM. OripeiesuTh
(OKyCHOe pacCTOsTHHe TOHKOM JIMH3bI, eC/IM pPacCTOsSIHUe MeXAY TpeaMeTOM U
n3o6pakerrem 700 MM.

84.Ilpeagmer umeet pa3mep y=10 MM, usobpaxenue y’ =-30MM. OripeienuTh
(OKyCHOe pacCTOsTHHe TOHKOM JIMH3bI, eC/IM PacCTOsSIHUe MeXAY TpeaMeTOM U
n3zo6pakerrem 400 MM.



85.INpeamer wumeetr pasmep y=10 MM, u3zobpakeHue y’ =-50mMM. OmnpenenuThb
(hOKyCHOe pacCTOsiHMe TOHKOM JIMH3bI, eC/AU PACcCTOsSHUEe MeXAYy MpeJMeTOoM U
n3o6pakerrem 600 MM.

86.ITpeamer umeer pasmep y=20 MM, u3obpaxeHue y’ =-120mm. Omnpenenurthb
(OKyCHOe pacCTOsTHHe TOHKOM JIMH3bI, eC/IM pPacCTOsSIHUe MeXAY TpeaMeTOM U
n3zoopakenrem 700 MM.

87.Ilpenimetr umeer pasMep y=10 MM, usobpakeHue y’ =-20mMm. OmnpenenuTthb
(OKyCHOe pacCTOsTHMe TOHKOM JIMH3bI, €C/IM PaCcCTOSIHUE MeXAY TpeaMeTOM U
n3o6paxxenriem 300 MM.

88.Ilpenmer wumMeetr pa3sMmep y=5MM, uszobpaxenwe y’ =-50mMmMm. OrnpenesuThb
(OKyCcHOe pacCTOsiHMe TOHKOW JIMH3bl, €C/JHd pacCTOssHWe MeXAY IMpeiMeTOM U
n3obpaxkenrem 1100 Mm.

89.ITpeamer y=10 MM mipoeLlMpyeTcsl B BHJE JeHCTBUTEIBLHOTO W300paXkeHUs
y‘=-40 mm. Tlnockoctb wn300pakeHHsT HAXOAWTCS Ha paccTosHuM 260 MM OT
nuH3bL. OnpegenuTh (HOKYCHOe pacCTOSIHUE JIMH3HI.

90.ITpeamer y=10 MM TIpOeL[UPYyeTCS B BHje /1elCTBUTENIBHOTO W300pa’keHus
y‘=-50 MM. [I10CKOCTh W300pakeHUsT HAXOAUTCS Ha paccTosHUM 250 MM OT
nuH3bl. OnpesienuTs (POKYCHOe pPacCTOSIHUE JTIMH3BI.

91.lpeameT y=5 MM TIpoeliUpyeTCs B BHU[le [IeliCTBUTE/ILHOTO U300pakeHUs

=-50 mMm. [lnockocth wH306pakeHusi HaxoguTcsi Ha pacctosiHid 400 MM OT
muH3bl. OnpefenuTsb (POKYCHOe pacCTOSTHUE JIMH3BI.

92.IMpeamer y=10 MM mIpoeLiMpyeTcsi B BHUJEe JeHCTBUTENLHOTO U300pakeHUs
y‘=-70 mM. Ilnockoctb u300pakeHUss HaxoAuTCsi Ha pacctositHuu 700 MM OT
nrH3bl. OnipeieuTh (QOKYCHOE pacCTOsSIHME JTMH3BI.

93.Ilpeamer y=15MM TIpoeLUPYeTCs B BHAe AeUCTBUTENHHOTO W300pa)keHus
y‘=-75MM. TInockocTh H300pakeHWs] HaXOAWTCS Ha paccTosHuud 450 MM OT
muH3bl. OnpesenuTs (POKYCHOe pacCTOSTHUE JIMH3BI.

94.IlpenMeT y=5 MM IIpoeMpyeTcsi B BHJEe [€HCTBUTETHLHOTO W300paXkKeHHs
y‘=-80 mm. IIn0CKOCTb H300parkeHUsT HAXOAUTCS Ha paccTtosHur 480 MM OT
nuH3bL. OnpegenuTh (POKYCHOE pacCTOSIHUE JIMH3HI.

95.Ipeamer y=10 MM TIpOelLIMpyeTCs B BHje IeWCTBUTENTBHOTO W300paskeHus
y‘=-80 Mm. ITnoCKOCTb H300pakeHUsT HAXOAUTCA Ha paccTosHuM 320 MM OT
nvH3bl. OnpegenuTsb (POKYCHOE pacCTOSIHUE JIMH3HI.

96.ITpeamer y=15MM TIpoeLUPYeTCs B BHZe AeWCTBUTENHHOTO W300parkeHus
y‘=-90 mm. TInockocTh u300pa’keHHsT HaXOAWUTCS Ha paccrosHuu 180 MM OT
nuH3bl. OnpesenuTs (POKYCHOe pacCTOSTHUE JIMH3BI.

97.Ilpeamer y=5MM TpPOELUPYeTCS B BHE IeWCTBUTETBHOTO W300paykeHus
y‘=-45 mM. TInockocTh u300pa’keHWs] HaXOAWUTCS Ha pacctosHuu 270 MM OT
nuH3bl. OnpesenuTs (OKYCHOe pacCTOSTHUE JIMH3BI.



98.IToCcTpoUTE JTyu yepes BCHO CUCTEMY.

H{ W, B Fo HH,
a -

99.I1oCcTpoOUTH J1y4 yepes BCI0 CUCTEMY.

>

P H{H, H H, F H,| |1,

F,
100.

Onped. y’-?
F.’1 YT H| H, H| 1, .




101.0npenenuts nookeHUe (OKYyCOB KaXKA0U JIMH3BI.

> H] |7, H,  H|H.
102.
Onped. y’-?
F.1 YT H| H, H| H, .
F,
103.
Onped. y'-?
i YT H| |H, H{H,




104.ITocTpouTsk 1y4 Uuepes3 BCIO CUCTEMY.

R HI |1,  Hj H, s H|h,
F,
105.
Onped. y'-7?
YI H| [H, H,| H’, .
F, F
106.
Onped. y'-?
YI H| H, . H| H’,




107.

Onped. y'-?
YI H| |H, Hi .
F F,
108.
Onped. y’-?
) yT HY [H, H .
F, F,
109.ITocTpouTs Jiyu uepes BCHO CUCTEMY.
"H H, HyH, o HlpE, P

Tl




110.

Onped. y'-?
yI H| [H, HiH,
F, F,
111.
Onped. y’-?
yT H| [H, X H|
F,
112.ITocTpouUTE 1y4 yepes BCIO CUCTEMY.
_F.1 H| H, H,| H, F.z Ho s, H H,
F, F,
>




113.I1locTpouUTE 1y4 yepes BCIO CUCTEMY.

2>
H| H, . H| [H, . H,| [H’, .
F, F, F
114,
Onped. y'-?
. )/TH1 H’, H| H’, .
F,1 FZ
115.
Onped. y'-?
yI H| H, . H, H’,




116.

Onped. y'-?
. YT H| Hi W,
F, F,
117.
Onped. y’-?
YI H| [H, Hi W,
F F,
118.ITocTpouTs 1y4 yepes BCIO CUCTEMY.
N,
. H| H', E:;: H,| H’, F.: H| H. F.a




119.

Onped. y'-?
yT HYH, Hy K,
F, F,
120.
Onped. y’-?
YT H| [H, H| H,
®
F, F,
121.ITocTpouTs Jiyu uepes BCHO CUCTEMY.
H’, H 1, F_ H| H. F_
FI
>




122.

Onped. y’-?
. 1l iy
F, F,
123.
Onped. y’-?
yT H) HiH,
F, F,
124.TTocTpouTs Jiyu uepes3 BCHO CUCTEMY.
_F.1 H| [H, liz H| H, H,| [H, F‘3




125.

Onped. y’-?
YT H| H’, H| H’, .
4
F F,
126.
Onped. y’-?
YT H{ H, H,| [H, .
F F,
127.
Onped. y'-?
YT Hi . H




128.

Onped. (o) A’-7

IH’1 H2 II'I,,‘. o

129.
Onped. (e) A’-?

A. H, F.2 H K,

P HH, HIH, Fi H| .




131.ITocTpouTs U306pakeHue y'.

Onped. y’-?
YT H| [H, H| H, .
F,1 F,z
132.ITocTpoUTs 1y4 Uuepes BCIO CUCTEMY.
H"; IH’1 F.E H! |H’2 H3 HII2 "
F, F,
133.ITocTpouTs 1y4 uepes BCIO CUCTEMY.
1 1 F'H y
L H{H, 0 HIW,




134.0npepenuts nonoxeHue POKYCOB JIMH3BI.

Onped. (o) F-? u (e)F'-7

! H| H,

135.0npenenvts nonokeHue (POKyCOB JIMH3BIL.

Onped. (o) F-? u (e)F'-7

136.0npenenuts nookeHUe (POKYCOB KaXKA0U JIMH3BI.

H| H, H 1, H| [,

/ > \p\ R




137.0npenenuts nookeHue (POKYyCOB KaXKA0U JIMH3BI.

>
H
138.0npenenuts nookeHUe (POKYyCOB KaXKA0U JIMH3BI.
H
H| [H, H| H, H,| |,

X\b\

T

139.0npenenvts nonokeHue POKyCOB JIMH3BIL.

Onped. () F-? u (e)F'-7




140.0npenenuts nookeHUe (OKYyCOB KaXKA0U JIMH3BI.

H| H, H| H, H,

H,

H| |,

\\

141.ITocTpouTs Jiyu uepes BCHO CUCTEMY.

H| H F

142 .IToCcTpoUTsk 1y4 Uuepes3 BCIO CUCTEMY.

H




143.ITocTpouTs Jiyu uepes BCHO CUCTEMY.

H

144 TTocTpouTs Jiyu uepes3 BCHO CUCTEMY.

H| H

145.ITocTpouTs Jiyu uepes3 BCHO CUCTEMY.

Fy H{ H, H,

H,

\_\




146.ITocTpouTs Jiyu uepes BCHO CUCTEMY.

F’ ’ ’ , F’
FH)H, H{H,  H[, TS
F,
>
147 ITocTpouTs Jiyu uepes3 BCHO CUCTEMY.
) J
FyoH| 1, Hl K, F Hl 1, T
o ® ®
148.ITocTpouTs Jiyu uepes BCHO CUCTEMY.
’ ’ i
Fio H| H{ b,  H| B H| e, F
— < o O

F,




149.ITocTpouTts n300paxkeHue:

/,

150.HaitTu npeamer:

151.TocTpouTts nyu:

|




152.TTocTpouTs M300paxkeHre 3a/laHHOTO TIpeAMeTa:

/

F H H' 3 ' H H’
153.1ano n3o0pakenue. HaiiTu npeaMmer.
F H H I I H H'

154.ToCcTpouUTS Jiyu B IPOCTPAHCTBe MPeJMeTOB:

SN




155.ITocTpouTts X0f 1yya:

T~

F H H' K H'
156.ITocTpouTth U300pakeHue:
\
\ F H i F H
157.IToctpouTh u3obpakeHue:
I H H' F H

N




158.ITocTpouTts X0z syya:

159.locTpouTs X0 Jiyda B MIPOCTPAHCTBE TIPEMETOB 1 M300pakeHUI:

160.JocTpouTh X0 Jiyya B MPOCTPAHCTBE TIPEIMETOB 1 N300pakeHUI:




161.3amaH0 TIpOMEXYTOUHOe H300pakeHWe (MeXIy TepPBOM W BTOPOU JIMH3aMH).
[TocTpouThk coTpsKeHHbIe C HUM O0OBEeKTbI (B TIPOCTPAHCTBE TPeJMETOB U
1300pakeHUi):

162.ITocTpouTts xX0f 1yya:

/

163.ITocTpouTh M300pakeHre 3a/laHHOTO TIPeAMeTa:




164.ITocTpouTh NpeaMeT, Aatoluii n300pakeHre, ToKa3aHHOe Ha PUCYHKe:

l—"l

165.ITocTpouTs Jiyu uepes BCHO CUCTEMY.

Fro H| W,

—e @

H,

H

H,

H' F

H| 1, |

F,

/

166.0npenenuts nookeHUe (OKYyCOB KaXKA0U JIMH3BI.

o

H,

AN




167.ITocTpouTs n306paxeHue:

168.ITocTpouTts U300pakeHue:

169.ITocTpouTk U300pa’keHre TIpeaMeTa, TIOKa3aHHOTO Ha PUCYHKE:




170.ITocTpouTs n306paxeHue:

AN

F \H\ n P FlH H F

171.0npesenutsb nojioykeHue hoKa/lbHbBIX TIJIOCKOCTeM A5l TMH3bI, HaxoAsIecs B
O/IHOPOJIHOM cpe/ie:

172.0npepenuts ronoxeHue PoKaabHBIX MIJIOCKOCTeN JJ1s JIMH3bI, HaXOASILIelCs B

OJJHOPOJTHOM cpefie:




173.IlocTpouTs Jiyu uepes BCHO CUCTEMY.

H, lH,1 Hl H- H;| H F H) H.

174.0npenenvts nojiokeHUe (POKaJIbHbBIX TJIOCKOCTEH AJ1s1 TUH3bI, HAaXOASIIeNCs B
OJJHOPOZHOU cpefie:

175.ITocTpouTs Jiyu uepes BCHO CUCTEMY.

H| |1, Hl|H, F;




176.
Onped. (o) F'_,-? H' ,-?

_F.’1 H| [H. H| H, Ii H,| [H,
F,
177.

Onped. (o) F'_,-? H'_ ,-7?

H| H, H,| H’, F.’1 H,| H, F.3
F,

178.IToCcTpoUTsk 1y4 Uuepes BCIO CUCTEMY.

'y HY [, HIH, Fou| W H|H, R




179.
Onped. (o) F'_,-? H' ,-?

F.’1 H| [H. H| H’, H| |1 F._
F

180.
Onped. (o) F'_,-? H'_ ,-7?

H| H, F.,1 H| H, H,| [H’, F.3
F,

181.ITocTpoUTs 1y4 Uuepes BCIO CUCTEMY.

F, H| H', H| H, F:




182.
Onped. (o) F' -7 H' -7

183.
Onped. (o) F'_,-? H' ,-7

184.ITocTpoUTs 1y4 Uuepes BCIO CUCTEMY.

>

H{H, F  HIH, F2 HlH, B




185.0mnpenenuTs monokeHue (hoKaIbHbIX TJIOCKOCTEeH [1J1s1 IMH3bI, HaXO/SIIencs B
OJTHOPOJTHOU cpefe:

186.0npenenuth nosokeHUe (OKYyCOB KaXKA0U JIMH3BI.

" W, A,
/ \\

187.IlocTpouTs 1y4 yepes BCIO CUCTEMY.

F, H| H, H,| H’, F, H,| H, F




188.ITocTpouTsh y4 uepe3 BCIO CUCTEMY.

Fro H| H, H,| H, Py H|

189.
Onped. () F' -7 H' ,-7
f1 H| [H, H,| H, H,| 1. Ei_
F,
190.
Onped. (o) F'_,-? H'_ -7




191.
Onped. (o) F'_-? H' -7

192.
Onped. (o) F,4-? H, -7
iﬂ H| H, H) H, Hy 1,
F,

193.ITocTpoUTs 1y4 Uuepes BCIO CUCTEMY.

N

H| [, F H| H, H,| 1,




194.
Onped. (o) F'_,-? H' ,-?

H| [H. H| H’, F. H| |1 F.
F,

195.
Onped. () F' -7 H'_,-7
F.,1 H| H, H,| H’, H,| [H’, F’3
F,
196.ITocTpoUTs 1y4 Uuepes BCIO CUCTEMY.
. Hi W i H, H,| |1, F




197.IlocTpouTs Jiyu uepes BCHO CUCTEMY.

H| [H, F. H| H, F‘,s H,| 1,
\ i
198.
Onped. (o) F -7 H_,-7
TOHH,  HH H| 1 Ii
P,
199.
Onped. (o) F -7 H,,-?
P H H| H, F.a Hy| H,




200.
Onped. (o) F ,-? H_ -7

H{H, Fi HlH, H| 1 F.3

201.
Onped. (o) F ,-? H,,-7
F H{ Y H F H,| 1,
F,
202.ITocTpouTh /1y4 yepes BCHO CUCTEMY.
| R | Y| T




203.
Onped. (o) F_,-? H_ ,-7

F.H H| H, H H, Hy 1, s
F,
204.

Onped. (o) F ,-? H,,-7

H{ I, F HIH, & HlH,

205.ITocTpouTs J1yu yepes BCIO CUCTEMY.

//H H, F' HH, H,| H,

1
@ @ @




206.
Onped. (o) F -7 H_,-7

Py H| 1, H{H, 5 H| ],

207.
Onped. (e) F ,-? H,,-7
F.1 H| H, . H,| H’, Hy| H, F.B

208.ITocTpouTs /1y4 yepes BCIO CUCTEMY.

>

N




209.ITocTpouTh Jiyu yepes BCIO CUCTEMY.

2>
H| [H, H| 1, F.
F,
210.
Onped. (o) F_,-? H_ ,-7
F.1 H, ||'|’1 H, |H,2 . H, IH’3 F.,a
F,
211.
Onped. (o) F ,-? H,,-7
F.1 H| H, H{H,  HH, F




212.
Onped. (o) F ,-? H_ -7

F‘1 H| |1, F‘a H,| H, H,| |1,
F,

213.
Onped. (o) F ,-? H,,-7
fOHH  HIH, P HW,

214.ITocTpouTh Jiyu yepes BCIO CUCTEMY.




215,
Onped. (o) F ,-? H_ -7

Fr H| H, H{H, F5 H|H,

216.
Onped. (o) F ,-? H,,-7
F.1 |'|1 ||'|’1 . |'|2 |H’2 H, IH’3 F.3

P H M H H I,




218.ITocTpouTs Jiyu yepes BCIHO CUCTEMY.

L HH Hy H P Fon
F.
»
219.
Onped. (o) F ,-? H, -7
P B, H| H, HlfH,  Fs
P,
220.

Onped. (o) F_,-? H, -7

F, H| H, H,| H’, H,| H, Fs




221.
Onped. (o) F ,-? H_ -7

Fo H| H| H,

222.
Onped. (o) F ,-? H,,-7

223.TTocTpouTh U300paXkeHue y'.

YT H1l H’1 F=1 Hz Hli




224.
Onped. (o) F'_-? H -7

225.
Onped. (o) F' -7 H'_ ,-7

Fyo H| 1, H| H,

F H| M H{H, F: H|W., S




227.0npenenuTh MoyiokeHue (HOKYCOB KaXK0M JIMH3HI.

H| K, H| H, H| [T

228.
Onped. (o) F'_,-? H' -7
F.’1 H| H, H H,
F,
229.

Onped. (o) F' -7 H' ,-7?




230.
Onped. (o) F'_,-? H' ,-?

H| H, F, H| H’, Fy F, H,| [H’,

231.
Onped. (o) F'_,-? H' -7
5 H| 1, H,| H, iz H,| |1, ia

232.0npefenuTs NoaokeHue GOoKyCOB KaXKI0W JTUH3bI.

H| [H H,| H’, H,| [H,

//"////‘ ) T >




233.
Onped. (o) F'_,-? H' ,-?

FiH| H| H, Hl 1, Fs

234,
Onped. (o) F'_,-? H'_ ,-7?

H| H, HiH, P Hfpw, Py
F,

235.0npenenuTh nosioxkeHue (HOKYCOB KaXKJ0M JIMH3BI.

> >
HY 1, H) 1, H|

N




236.
Onped. y'-7

237. TlocTtpouTh U300pakeHre 3a/laHHOTO TIpe/iMeTa

YT H| |H, li’z niv
P,

238.
Onped. (o) F -7 H,,-7?

F, H| H, H| [H, F H,| H, Fs




MpakTuyeckoe 3aHATUE Ne4, Onpep,eneﬂme napakCUaJibHbIX

napameTpoB JINH3 Pa3/INYHbIX TUNOB

TeopeTnueckni Marepuan u3AOkKeH B maBe "5.[eomeTpuueckasi Teopus

ONTHYeCKUX U300parkeHui. VineanbHble onTHUeCKHe CUCTeMbl' [1,2].

OnpepeneHue napakcuasibHbIX XapaKTepPUCTUK JINH3bI

n n=n N3 Onruueckas cuma MH3bL B Cpege:
I H’
L/ __ M s
S YR 5P I 1)
/ y # Ecnu paccmaTpuBaTh TMH3Y B BO3/yXe, TO
cpefia - OIHOPO/IHasl T.e.
F p # e p _/1 _ﬂ poA
A m=ny=1
Si ;; =Sir Cwia NTUH3BL:
2
/ - 1 1 -1)d
Lt _r --—-ﬁ'ﬁ-——-.f D= (J"I — 1:{— — —] + —[H )
noon nrhn 2)
Puc. 1 JinHza
Bripa)keHue [ijisi pacueTa 3a7Hero (hOKyCHOTO paCCTOSTHUS JIMH3BI:
iRy
-fr=r-= —
(=1~ )+ d(n=1] o
[TonoxxeHue GOKaJbHBIX TIJIOCKOCTEH PaCcCUMTBIBAETCS 10  CIeAYHOI[UM
dbopmynam:
SF=—f'-[1+H_1-£J oy :f’.[l_ﬂ_l.i]
nony nooR 4)
[TonoxxeHue r/1aBHBIX TIJIOCKOCTEM:
i 1 — ]- d ¢ r - ]. d
Sy=—f" s =—F L
nor noon )

Paccrosinue MeXYy IMIaBHBIMU TUVIOCKOCTSAMM OripefessdeTCd COOTHOIIEHUEM:

(1 —1)251’ _
n-nr,

A= [l -n+d)

(6)



OnpegeneHne napakcuasnbHbIX NapamMmeTpPoOB JINH3
C OAHOI NIOCKOI NOBEPXHOCTbLIO

[Mnocko-BbiNyknasa nnH3a

D=0 [TapakcuanbHbIe XapaKTEPUCTUKU:
H H’ 1
‘I’=(ﬂ—1)-(——] .. d-A=%
¥ Sp=F i1
Jlnsi MUH3, y KOTOPBIX OJfHA TIOBEPXHOCTh TJIOCKas,
i N . OTIpefie/leH0  OJHO  CBOMCTBO,  BbITeKawollee U3
F X E> COOTHOILEHWH /ISl TIapaKCHa/lbHbIX XapaKTePUCTHK: uepes3
Ny BepLIMHY HEIIOCKOM TIOBePXHOCTU TIPOXOJUT IJIaBHas
\ TIJIOCKOCTb.
I\
y [pyrasi r1aBHasi MJI0CKOCTb HaXOAUTCS Ha PaCCTOSTHUU
ANl e d/n oT NI0CKOM MOBEPXHOCTH.
~d,
BhInyk/io-myiockas [110cKo-BOTHYyTast BornyTo-risiockas
D=0 D=0 D0
H H’ H H’ H H’
' R B
i W, y
# ! W # b
. T -‘ { - =.. ?' -
PV F F F F F
A R #
IR Ay
d/n | | dn | | dn

Puc. 2 JInH3bI C N/10CKOU MOBEPXHOCTbIO



Onpe,qeneHme napakCnasibHbIX NapameTpoB JINH3-MEHUCKOB

BhINyK/10-BOTHY ThIH cOOMparoLyii
MEeHUCK (TIO/I0)KUTETbHBIN )

D=0
H H’

L §
.

Al <l

BOrHyTO-BBINYK/IbIN COOMparoLnii
MEHUCK (TTOI0XKUTEJTbHbIN )

D=0

H’

| <]

BbIMyK/10-BOTHY ThIM pacCerBarOIUi
MEHUCK (OTpuLIaTe/IbHbIN)

D0
H H’
N
%

] > |

BorHyTo-BBINYK/IbIK paccerBaroui
MEHUCK (OTpUL|aTe/TbHbIN )

D=0

H H’

#
IS

| > ||

Puc. 3 JInH3bI-MeHUCKU



Onpe,qeneHme napakCunasibHbIX NapameTpoB
KOHUEHTPUYECKUX JINH3

KOHL];EHTPI/I‘-IECKI/IE JIMH3bI - 3TO JIMH3BI, Y KOTOPBLIX LEHTPbI KPWUBHU3HLI 00enx
HOBEPXHOCTEﬁ COBIIa1drOT. CJ'IE,[[OB&TE]H:HO, TOJIMWHA JIMH3bl PACCUUTBIBAETCA I10

dopmyne: 17727 d. IIpy  omnpepeneHUH  napakCUaJbHBIX  [1apaMeTpOB
KOHLIEHTPUYECKOW JIMH3, MO0/yYaeTCsl COBIAJleHHe IJIaBHBbIX TJIOCKOCTeH B LIEHTpe
KpPUBH3HBI 00erX IMOBEePXHOCTei:

D <0
D=0
p y # HH
N ﬁ(;’f H [ H /F{ 2,9{#\}
l:ﬁ_' i .
. .
/ Cr, G Kﬁ{ / CI,EJ
# A
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Mpumepsbi 8bINO/IHEHUs1 3a0aHuli

3agaua

MpeameT BeNNYMHON 5 MM HaxoguTcs Ha paccTosHum 150 MM nepep
BbIMYK/OMN/I0CKOM JINH30M C pagMycoM noBepxHocTn 50 mm, TonwmHom 10

MM W nokasatesniem npenomsieHnsa 1.5. Onpepenutb pasmMep 1 NonoXxeHne

N306paXkeHNs OTHOCUTENBHO NOCeAHEeN NOBEPXHOCTU S'.

PeweHne:

CHauajla Heo0XOJWMO OIpe/ieJTUTh TlapaKCUa/JbHble XapaKTePUCTHKU
cucTeMbl. B COOTBETCTBUU C BbIllle pACCMOTPEHHBIMUA COOTHOIIIEHUSIMH,
umeem: f'=100; Sy=0; S'y=-6.67.

OTO 03HauaeT, YTo B Halllem Trpumepe a=s=-150.
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-150 s'
- — > -
i,+ i =1
OmnpegeneHye TI0/I0KeHUS U300payKeHUSI: a4 U

100/a'=1-(-100)/(-150)=1-2/3=1/3.
a'=300, 3Hauut, S'=SH'+a'=293.33 MM
OnpefesieHre BeTUUMHBI U300paXkeHUsT
B=-1/z, rne z=S-Sf=S-f=150-(-100)=-50 MM.
B=-(-100)/(-50)= -2.
y'=B-y=-10 Mmm.

OTBeT: $'=293.33 MM, y'=-10 MMm.

3agaua

Haintm nokasatesnb npeaomMmneHnd ﬂﬂOCKOBOFHyTOM JINH3bLI, eC/1n

ontuyeckas cuna ®=-12.50 antp. Paganyc noBepxHOCTM MO abCOMOTHOM
BefimumHe coctasndaeT 40 mm.

PeweHne:

Ot noka3sares IMMpeJIOMJIEHHUA 3aBUCUT OIITUYECKdsA CHUJId JIMH3bI:

(Iil:[ﬂ—l:l-[— :_2]

[Tpeo6pasyem: (1-n)=D-1;
[Tokazarens npenomnenust: n=1-®-r,=1-(-0.0125-40)=1+0.5=1.5
OTtBeT: n=1.5

3agaua

Onpegenntb NOMOXeHWe [MaBHbIX N/1I0CKOCTEMN, CbOKyCHOG pacctoAaHne f
I'I]'IOCKO-BI:II'IyKI'IOI7I NINH3bl, W3rOTOB/IEHHOW W3 Mapku ctekna K8, ecnu

paguyc ee cdepuyeckol NOBEPXHOCTU paBeH r =-160MM, a To/wmHa no
ocn d =10mMm.

PeweHne:



C,Z[@J'IEIEM PHUCYHOK HHOCKO-BBIHYKHOﬁ JINH3BI:

H H’

n
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¥
N

d/n_

(=9

[Tpeobpasyem (opmyiny [/ CUIBI IMH3bI C y4eTOM TOro, 4To I} =oo,
Np =1,5163 nns crekna K8.

J— 2 J—
= 1 = (n —1)(1 _1) + (n 1) d = —(n 1) ->
f L L, NG r
p=— T =70 31007
n-1  0,5163
s, =0 Dd_ s, =9="10 _g5um
nry n 1,5163

OtBeT: Sy = 6,5mMMm; S’y =0; f'=310,07mMm

3agaua

Onpenenute  paguyc cdiepuyeckor NOBEPXHOCTU  MIOCKO-BbIMYK/10i
NNH3bI, €CnM  nokasaTtefnb npenoMneHus crtekna n=15 u 3agHui
dhokanbHbIi 0TPe3ok St =150MmMm.

3anviem (opmyiny A/ OTpe3Ka S'p, ey I, = 00:

(n —1)d

I

S =f(1—

) =1{', cneposarensno  f'=150.

OrnTrueckasi cuia HHOCKO-BBIHYKHOﬁ JINH3BI.

1 n-1)°d_ (n-1
@ by 000,
f nrr, r
OnpenenuTh paguyc cdepruyeckord TIOBEPXHOCTU W3 TIpeAbiAylen
hopMybl
r = —f'(n -1) = -150 -0,5= —7/5.

OTBeT: r =-75MM.




3agaua

MpegMmeT HaxoanTcs nepen BOrHyTO-N/I0CKON JIMH30M Ha pacCTOSTHUN
S =-60MM, d)oKycHOe paccTofHMe nuH3bl f =-50mMm , n=15 , d=09.
Onpepenntb MosoXeHne n3obpaxeHns S OT nocnegHer NOBEPXHOCTU

JIMH3bI.

CpenaeM pUCYHOK JIMH3BIL:

5l H’

d/n

[1aBHas TMJIOCKOCTh BOTHYTO-TUIOCKOM JIMH3bI MPOXOAUT Yepe3 BepIIUHY
BOTHYTOM MOBEPXHOCTH, [I03TOMY:

a =S = -60mm.
[To dbopmyne OTpe3kKOB HAXOAUM II0JIOKEHHWE H300pa’keHUst OT 3a/HeH
[JIaBHOM TIJTIOCKOCTHU:
1 1 1
———=_"a'= 27,2um
d

d

3afHsisl T7laBHasi IUIOCKOCTh BOTHYTO-TUIOCKOM JIMH3bI HaXOAWTCS Ha
paccTosiHiy d/n OT TJI0CKOM TTOBEPXHOCTHU:

d 9
S'y=—=——-=-6,0mm
n 1,5
PaccrosiHre M300paXkeHusI OT IOC/IeAHEeH ITOBEePXHOCTH JIMH3EI

S'=+a'+S'y = 27,2 —6,0 = -33,2mMm

OTBeT: S' =-33,2MM




3agaua

NInHz3a nvmeet cnepyouime XapaKTepPUCTUKM: f =50MMm,
Sp = —45MM.S'; = 47Mm. JInHeliHoe yBenuuenne B = —2°. OnpegenuTb

NOMIOXeHe npeaMeTa S OT NepBOM MOBEPXHOCTU JIMH3bl U N306padkeHne
S’ oT nocnepgHeit NOBEPXHOCTM.

PeweHne

[To dopmynam ivHeHHOTO yBenUueHus 3 HaXoAUM OTpe3Ku Z u 7'

Z' f .
B=—=—= Z'=-8-f =100mMm
' Z
7 = — = —25MMm,

Z — paccTosiHue OT repeHero (oKyca JUH3bI 10 pegMeTa, Z' — pacCTosiHUE OT
3agHero ¢oKyca JIMH3bI 10 U300pakeHusl.

Ornpesienmum oTpe3oK S. S=Sp+7Z = 45 —-25= —/0mm

Onpezemum otpe3ok S'.  S'= S'p+7Z2'= 47 +100 = 147mm
OT1BeT: S =-70MM; S’ =147MM.

3agaua

306paxkeHne HaxogmTca Ha pacctoaHun S'=40.25 OoT BOrHYTO-BbINYK/10ro0

MeHucka. MNapameTpbl NUH3bL: d=10, paguycbkl : 100 n 15, n=1.5. Haitu
nonoxeHne npegmeta (s).

PeweHune:

B JgaHHOM cilyyae cpa3y >ke HeoOXOAMMO pa3o0paThCsd CO 3HAKaMU
paguycoB. R;=-100, R,=-15.

[TapakcuanbHble XapakTepucTuku cucteMbl: f'=33.96; Sp= -26.42; S'k=
35.09

Bocrnonb3yemcs st pacuetoB dhopmysnoit HetotoHa: f-f'=z-7'
s'=z'+ S'g, 3HauwT, z'=s'-S'=40.25-35.09=5.16
[To popmyne HetotoHa z=f-f'/z'=-223.58.
s=Spt+z2=-26.42-223.56=-250 MM

OT1BeT: S=-250 MM.




3agaua

dokycHOoe paccTtofHue nusbl-wapa f'=75 mm. Onpegenute paguyc Lwapa,
ec/1 nokasaTesib npenomseHna n=1.5.

PelueHwue:

W3 BeIpakeHus:

®=2-(n-1)/(n'r) onpeaenrm (GOKyCHOe paCcCTOSTHHE JIMH3bI-111apa:
f'=(n-r)/2-(n-1).

CnenoBarenbHo, paguyc: r=f'-2-(n-1)/n.

Pacuetsr:

r=75-2-(1.5-1)/1.5=50 (Mm).

OtBeT: Paguyc nuH3bl-wapa 50 M.

3aodayu 019 camocmosimesibHOU pabombl

1.BreiBecTn (bOpMYJ’[bI AJIA o1ripeae/ieHus I[MapaKCHUaJ/JIbHBIX XdPAKTePHUCTHUK
10 CKOBOFHYTOﬁ JIMH3BI.

2.BeiBectTv  QopmMynbl Ay omnpefeneHUs]  MapakCUaJbHBIX  XapaKTepPUCTHUK
BBIYKJ/IOTJIOCKOM JIMH3BI.

3.BeiBecTu (bOpMYJ’[bI AJIA o1ripeae/ieHus I[MapaKCHUaJ/JIbHBIX XdPaAKTePHUCTHUK
BOFHYTOHHOCKOﬁ JIMH3BI.

4.BriBeCcTH (bOpMYJ'[bI AJIA o1ripeaeJ/ieHus I[MapaKCHUa/JIbHbBIX XdPaKTePHUCTHUK
KOHL[eHTpI/I‘-IECKOI;'I JINH3BI.

5.HailTu paguyc TNOBEePXHOCTM BOTHYTOIUIOCKOM JIMH3bI, €C/AU M3BECTHO, 4YTO
ToKa3arejib Tpe/ioMyieHdst cTekna 1.5, 3aiHee ¢okycHoe paccrosiHue f'=-80mm.
OrtBeT ath B MM.

6./TuneiiHoe yBenmuuenue =0.21. [TpeqMeT HaXOAUTCS Ha pacCTOsSHUU z=-380 MM OT
nepefHer (POKaIbHOM TIJIOCKOCTH BOTHYTOIVIOCKOM MH3bL. HalTu 3ajHee oKycHOe
paccTosiHve nuH3bl. OTBET AaTh B MM.

7 IlonoxxeHre mpefMeTa OTHOCHUTE/ILHO MepejHed IaBHOW IIOCKOCTH a=-300 M.
dokycHoe paccrosinue cuctembl f'=-80 MM. HaliTu monokeHrve wu300pa)keHHs
OTHOCHTE/IbHO 3a/JHEM VIaBHOU IJIOCKOCTU. OTBeT JjaTh B MM.

8.Halit moka3arenb npesioM/IeHus TIJIOCKOBBITYKJIOM JIMH3bI, €C/TH ONTHUYeCKast Cuja
®=25 antp. Paauyc moBepxHOCTH 110 aOCOMOTHOM BenmurHe 20 MM.

9.HaliTh pasnyC TIOBEDXHOCTH ILJIOCKOBBITIYK/ION JIMH3bI, €CIA W3BECTHO, UTO
rokasaTesib mpesomyeHus cTekna 1.5, 3ajHee ¢okycHoe pacctosinue 40mm. OTBeT
JaTh B MM.



10.HaliTh TOMILMHY TNJIOCKOBBINYK/IOW JIMH3bI, €C/JW W3BeCTHO, 4yTo n=1.5, a
TI0/I0’KeHue Tiepe/IHel I71laBHOM 1y1ockocTu SH=4Mmm. OTBeT ZiaTh B MM.

11.JIuneitHoe yBenuueHue 3=-0.62. [IpeamMeT HAX0UTCS Ha PaCCTOSIHUU -64 MM OT
nepefHel (POKaIbHOM TJIOCKOCTH TIJIOCKOBBIMTYK/IOM TMH3bI. HaliTu 3aHee oKycHOe
paccrosiHue MH3bl. OTBET [aTh B MM.

12.ITepen nuH30M Ha pacctosHud 100MM HaxofuTcs mpenaMmer. I[lapaMeTpsnl JIMH3bI
d=6mM, r1,=-20, miepBasi TIOBepXHOCTb - mJockas, n=1.5. HailiTu mnonoxeHue
n3o0paxkenus (s'). OTBeT JaTh B MM.

13.M300parkeHre HaXOAUTCS Ha paccTosTHUM S'=65MM. [TapameTpbl MH3bI: d=6 MM,
repBasi MIOBEPXHOCTSH - TJI0CKas, I »=-20 MM, n=1.5. HaliTu nonoxxeHue rpeamera ().
OTBeT 1aTh B MM.

14.TTonoxxeHne mpeMeTa OTHOCUTE/IBLHO TlepefiHel IJIaBHOW MJIOCKOCTHU a=-104 Mm.
dokycHoe paccrosHre cuctembl f'=40 mm. Haiitu moso)keHWe u300paXkeHUs
OTHOCUTE/IbHO 3aJHel IJIaBHOU MI0CKOCTU. OTBeT JaTh B MM.

15.JTunetinoe yBenuuenue =0.5. [TpeameT HaxoAuTCs Ha paccTosiHuU z=-30 MM OT
nepefHer (PoKabHOM TIJIOCKOCTH BOTHYTOIJIOCKOM /TMH3bL. HalTu 3ajHee GoKycHOoe
paccTosiHve nuH3bl. OTBET AaTh B MM.

16.ITonokeHue TipejMeTa OTHOCUTEBHO Tlepe/iHel IJIaBHOM TJIOCKOCTH a=-110 MM.
dokycHoe paccTtosiHdie cucteMbl f'=40 mM. HaliTu mnonoxeHue u300pa’keHUs
OTHOCUTE/IbHO 3a/JHel IJIaBHOU MI0CKOCTU. OTBeT JjaTh B MM.

17.HaliTh paZuyC TOBEPXHOCTH IUJIOCKOBBIMIYK/JIOW JIMH3bI, €C/JU HW3BECTHO, 4YTO
ToKa3aTe/ib mpesioM/ieHus ctekna 1.5, 3agHee ¢pokycHoe pacctosiHue 100mm. OTBeT
J1aTb B MM.

18.HaliTu TOMIIUHY TNJIOCKOBBINYK/IOW JIMH3bI, €C/JW W3BeCTHo, 4yTo n=1.6, a
TI0/I0’KeHue Tiepe/IHel IJIaBHOM TIJIOCKOCTH S =6 MM. OTBeT [jaTh B MM.

19.J/TuHetiHoe yBenuueHue f=-2. [IpegMeT HaXOAUTCS Ha pacCcTosTHUM z=-190 MM OT
nepefiHel (PoKabHOM MJIOCKOCTH TIJIOCKOBBIMTYK/I0M TMH3bl. HaliTu 3ajHee oKycHOe
paccrosiHue MH3bl. OTBeT JaTh B MM.

20.ITepen nuH30M Ha pacctosiHnM 161 MM HaxoguTcsa npeaMeT. [lapameTpsl TUH3BIL:
d=3.4 mMm, 1,=-105, mepBasi MOBePXHOCTb - IIocKasi, n=1.5. HaliTu mnosoxeHue
n3o0paxkenus (s'). OTBeT JaTh B MM.

21.JIuH3a B BO3yXe UMeeT crefytolye xapakrepuctuku: £’ =50 mm, S’g=47 MM, Sg=-
o X

45 MM, vHeliHoe yBenuueHue [(=-27. OmnpejenuTh MOJOXKeHUe MpeaMeTa —S OT

TIepBO OBEPXHOCTH JIMH3bI U U300paxkeHus1 S’ OT Moc/eiHel TIOBEPXHOCTH.

22.JIuH3a B BO3AyXe UMeeT CJeAylollde XapakTepucTuku: f’=45 mM, § =42 wmwm,
Sg=-41 MM, JIMHeWHOe yBeJIuYeHue B=—1.§. Onpenenutb IOOXKEHUe mpegMera —S
OT TepBOM MOBEPXHOCTH JIMH3bI U U300pakeHUs1 S’ OT TOC/IeIHeN TOBEPXHOCTH.



23.JIuH3a B BO3AyXe UMeeT CjeAylollde XapakTepucTuku: f’=45 mM, § =42 wmwm,
o X

Sr=-41 MM, MUHelHoe yBennueHue 3=-1 ~. OnpeenuTh M0JI0KeHWe TIpeiMeTa —S OT

MepBoii MOBEPXHOCTH JIMH3bI U M300pakeHUs S’ OT Moc/eiHel TOBEPXHOCTH.

24.JIuH3a B BO3/lyXe UMeeT CjeAylollue XapaktepucTuku: f’=52 MM, § =49 wmwm,
SF=-47 MM, NMUHeMHOoe yBenueHue 3=-2 ~. Onpe/ie/UTh T0/I0’KeHUe TIpeiMeTa —S OT
MepBoii MOBEPXHOCTH JIMH3bI U M300pakeHUs S’ OT Moc/eiHel TOBEPXHOCTH.

25.JIvH3a B BO3AyXe UMeeT ciefyollue XxapakTepuctuku: f’=45 mMm, § =42 wmwm,
Sg=-43 MM, JIMHeWHOe yBeJIuYeHue BZ—l.%. OripesieiuTh TIOJIOKEHUE TpeaMeTa —S
OT TepBOIi OBEPXHOCTHU JIMH3bI ¥ M300pakeHUs S’ OT Moc/iejHel MTOBEPXHOCTH.

26.JIvH3a B BO3Ayxe UMeeT ciefyollue XapakTepuctuku: f’=45 mMm, § =42 wmwm,
b X

Sr=-43 MM, UHelHOoe yBennueHue =+1.5 *. OnpeaenuTsb MonaoxkeHue npegmMeTa —S

OT TepBOIi MOBEPXHOCTHU JIMH3bI U M300pakeHUsl S’ OT Moc/iejHel TOBePXHOCTH.

27.JIuH3a B BO3[yXe UMeeT CJeAylollde XapakTepucTuku: f’=45 mM, § =42 wmwm,
o X

SF=-41 MM, MUHelHOe yBenueHue =+1.5 . OnpeaenuTsb nonaoxkeHue npeamMeTa —S

OT TepBOM MOBEPXHOCTH JIMH3bI U U300pakeHUs1 S’ OT TIOC/IeIHeN TOBEPXHOCTH.

28.JIuH3a B BO3/lyXe HMeeT CJiefyollhe XapakTepucTtuku: f’=52 MM, § =49 mmM,
o X

SF=-47 MM, NMUHelHOoe yBenueHue 3=+2 . OnpeaenuTsb MojoxeHue npeamMeTa —S ot

TIepBO MOBEPXHOCTH JIMH3bI U U300paxkeHus1 S’ OT moc/eiHel TIOBEPXHOCTH.

29.JIuH3a B BO3[yXe UMeeT CJeAylollhe XapakTepucTuku: f’=45 mM, § =42 wmwm,
) X

Sr=-43 MM, MUHelHOoe yBenueHue =+1.7 *. OnpeaenuTs MonaokeHue npeamMeTa —S

OT TIepBOI TTOBEPXHOCTHU JIMH3BI ¥ M300pakeHUsI S’ OT TOC/IeJHEeH TTOBEPXHOCTH.

30.0npegenuTb pacCTOSTHUE MeXAYy [AByMs JMH3aMH, €CId 3aJHUM (POKyC MepBOu
muu3el () F,’ coBmazmaetr c mepegHuMm (okycom BTropou yivH3bI () B . U3BecTHO:
f,’=100 mm, f,°=50 MM, Sy;’=-3.5 MM, Syp=2.5 MM

31.0npenenuth hoKycHble paccTossHus f v f’ 1 rosiokeHYe I71aBHBIX MJIOCKOCTeN S’ ¢
Y Sy TJIOCKO-BBIMYKJ/IOM JIMH3bI, U3rOTOBJIEHHOW M3 CTeK/a Mapku @1, ecim paguyc
ee cheprueCcKor MOBePXHOCTH I =-160 MM, a TommuHa no ocu d =10 Mm.

32.0npenenuth hoKycHble paccTosiHus f v f’ 1 rosiokeHYe I71aBHBIX MJIOCKOCTeN S’ ¢
Y Sy TJI0OCKO-BBINMYKJION JIMH3bI, U3TOTOB/IEHHOU U3 cTekia Mapku K8, eciu paguyc
ee cepruyecKor MoBepxHOCTH I =-80 MM, a TosrHa o ocy d =8 mMm.

33.0mnpesenuth (GokycHble pacctosinusg f u f’ U To/iokeHHe TNaBHBIX TI0CKOCTeM
S’H v SH n0CKO-BbIMYK/IOW JIMH3bI, U3TOTOBJIEHHOW W3 cTeKjaa Mapku Td1, ecau
paauyc ee cheprueCckor MOBePXHOCTU I =-60 MM, a TonuHa o ocu d =6 MM.

34.0npenenuth ¢GokKycHble pacctosinus f u f’ U To/io)keHUe TMaBHBIX TIOCKOCTeM
S’H u SH n10Ccko-BbINyK/I0M JIMH3bI, U3TOTOBIEHHOU U3 cTekaa Mapku TK16, eciu
pazuyc ee cheprueCcKor MOBEPXHOCTH I =-75 MM, a TO/IIKWHA 10 ocu d =8 Mm.

35.0mnpesenuTth ¢GokycHble pacctosinus f u f’ U To/iokeHUe THaBHBIX TIJIOCKOCTel
S’H u SH njoCcKo-BbINYK/IOW JIMH3bI, W3rOTOBJIEHHOM M3 cTekaa Mapku P10, ecmu
paguyc ee cheprueCcKoil MOBEPXHOCTU I =-85 MM, a To/iuHa 1o ocu d =10 mm.



36.0mnpesnenuTth ¢GokycHble pacctosinus f u f’ U To/io)keHUe THaBHBIX TIJIOCKOCTel
S’H u SH n/j0CKo-BOTHYTOM JIMH3bI, U3rOTOBAEHHOW M3 cTeKna mapku D1, eciu
paguyc ee ceprueckout mopepxHocTu r =100 MM, a ToniuHa mo ocu d =10 MMm.

37.0npenenuTth (GokycHble pacctosiHus f u f’ U To/iokeHUe THaBHBIX TIJIOCKOCTeM
S’H u SH niocko-BbINyK/I0M JIMH3bI, U3TOTOBIEHHOM U3 cTekiaa mapku CTK9, eciu
paguyc ee chepudeckor moBepxHocTu r =100 MM, a To/IIMHA 10 ocu d =7 MM.

38.0mpesenuth ¢GokKycHble pacctosinus f u f’ U To/io)keHUe TMaBHBIX TIIOCKOCTeM
S’H u SH mniocKo-BbIMYK/IOW JIMH3bI, U3rOTOBJIEHHOW W3 cTekna Mapku BbK8, eciu
pazuyc ee cepryeckoit mopepxHocTy r =90 MM, a To/IKMHA M0 0cu d =7 MM.

39.0npenenuth ¢GoKycHble paccTosiHust f u f’ U To/0KeHHe TNIaBHBIX TIJIOCKOCTeM
S’H v SH n/i0CKO-BBIMTYK/IOM JIMH3bI, WU3rOTOB/IEHHOW W3 CTeK/ja Mapku K8, eciu
pazuyc ee cheprueCKOM MOBEPXHOCTHU I' =65 MM, a To/MLKHA 110 ocu d =6 MM.

40.0Omnpenenutb (dokycHble pacctossHus f u f’ U monoxeHwe raBHBIX TJIOCKOCTeM
S’H u SH mniocko-BbINYK/IOW JIMH3bI, U3TOTOBAEHHON W3 cTekna mapku BK8, ecim
pazuyc ee chepryeCcKor NOBepXHOCTU I =60 MM, a TO/IIKMHA M0 0cu d =7 MM.

41.0npegenuts ¢okycHble pacctosinusi f u f’ M monoxeHue raBHBIX TUIOCKOCTeM
S’H v SH BBINYKIO-TJIOCKOW JIMH3bI, W3rOTOBJAEHHOM W3 cTekna Mapku K8, ecim
paguyc ee cepruueckort mopepxHocTtu r =200 MM, a TonuHa mo ocu d =10 MMm.

42.0mnpegenutb ¢GokycHble pacctosiHusi f u f’ ¥ monoxeHue 1aBHBIX TIJIOCKOCTeM
S’H u SH BbINYKJ/I0-NJIOCKOM JIMH3BI, U3TOTOB/IEHHOM U3 cTekia Mapku CTK9, ecn
paguyc ee ceprueckor moBepxHOCTH I =140 MM, a TonmuHa Mo ocu d =9 mm.

43.0mnpegenutb ¢GokycHble pacctosiHusi f u f’ ¥ monoxeHue IaBHBIX TIJIOCKOCTeM
S’H v SH BBINYK/IO-T/JIOCKOW JIMH3bI, W3TOTOBJAEHHOM W3 CcTeKna Mapku BK8, eciu
paguyc ee ceprueckor mopepxHoCT r =30 MM, a TOMIIWHA M0 ocHu d =5 MM.

44.0npenenuth (PokycHbele pacctossHus f u f’ U rmono)keHue I71aBHBIX TIJIOCKOCTeM
S’H v SH BBINYKIO-MJIOCKOW JIMH3bI, U3rOTOBJIEHHOW U3 CcTekjaa Mapku ®1, eciu
paguyc ee cheprueCcKor MOBEPXHOCTU I =45 MM, a TO/MIMHA Mo ocu d =6 MM.

45.0npenenutb (okycHble pacctosHus f u f’ U monoxeHue raBHBIX TJIOCKOCTeM
S’H u SH BbINYK/I0-T1JI0CKOM JIMH3bI, U3TOTOBIEHHOM U3 cTek1a Mapku TK16, ecin
paguyc ee cheprueckor moBepxHOCTH r =120 MM, a TomyHa mo ocu d =10 MM.

46.0mnpenenmuth (PokycHble pacctossHus f u f’ U rmono)keHue r71aBHBIX TIJIOCKOCTeM
S’H v SH BOrHyTO-TIJIOCKOM JIMH3b] M3rOTOBJAEHHOW M3 CTeKaa Mapku Td1, eciu
paguyc ee cheprueCcKor MOBEPXHOCTU I =- 70 MM, a ToJLHHA 10 ocH d =8 MM.

47.0npenenutb ¢GokycHble pacctosiHusi f u f’ ¥ monoxeHue 1aBHBIX TJIOCKOCTeN
S’H wu SH BOrHyTO-TJI0CKOM JIMH3BI, U3TOTOBJIEHHOM U3 cTekia mapku CTK9, eciu
pazuyc ee cheprueCckor MOBEPXHOCTH I =- 40 MM, a TO/ILIWHA M0 ocu d =9 MM.

48.0npegenutb ¢okycHble pacctosinusi f u f’ ¥ monoxkeHue IIaBHBIX TJIOCKOCTe
S’H u SH BOrHyTO-IJIOCKOM /MH3bI, U3rOTOB/IEHHOM M3 CTekjga Mapku K8, ecmu
pazuyc ee cheprueCcKor MOBEPXHOCTU I =- 90 MM, a ToJMHA 110 ocu d =8 MM.



49.0mnpenenutb ¢GokycHble pacctosiHusi f u f’ UM monoxeHue IaBHBIX TIJIOCKOCTeM
S’H v SH BOrHyTO-IJIOCKOM /MH3bI, U3rOTOB/IEHHOW M3 cTekja mapku BK8, ecim
paguyc ee cheprueCcKor MOBEPXHOCTU I =- 50 MM, a ToJHMHA 110 ocu d =6 MM.

50.0npezenuThb hoKycHble paccTostHUs f v f’ 1 rosio)keHYe TIaBHBIX MJIOCKOCTeN S’ ¢
Y Sy BOTHYTO-TIJIOCKOM JIMH3bI, U3TOTOB/IEHHOMW U3 cTeK/ia Mapku JIK4, ecnu paauyc
ee cheprueckor MOBepXHOCTH I =- 30 MM, a ToJIIKUHA M0 ocu d =5 MM.

51.JIuH3a pacrojiokeHa B BO3JyXe U UMeeT CJie4yIOlUe KOHCTPYKTUBHbIE
snemeHThl: 1=20; p=15; d=5; n=1.5. [1l10CKOCTb TpeaMeTa TMPOXOJUT Yepe3 LIEHTP
KPVBU3HBI TPEJIOM/IAIOIIMX TOBEpPXHOCTeW JiMH3bl. OmnpefenuTts JIUHENMHOE
yBeJIMYeHue IpU nepeMeleHny JIUH3bI Ha —15 MM.

52.JIuH3a pacriojio)keHa B BO3JyXe U UMeeT CJie4yIOlUe KOHCTPYKTUBHbIE
snemeHThl: 11=20; p=15; d=5; n=1.5. [l10CKOCTb TipeAMeTa TMPOXOJUT Yepe3 LIEHTP
KPUBU3HBI  TPEJOMJISIFOIIMX  [OBEpPXHOCTeM JinH3bl. OmnpefendTb JUHEHWHOe
yBeJIMueHue npu rnepemMerjeHuu JH3bl Ha —30 MM.

53.JIuH3a pacrnosio)keHa B BO3[AyXe U HWMeeT (CJieAyloljie KOHCTPYKTHUBHbIE
sneMeHThl: 11=20; p=15; d=5; n=1.5. [lyocKOCTh NpeAMeTa MPOXOJUT uyepe3 LIEHTP
KPVBU3HBI TIPEJIOM/IIIOIMX TOBEpPXHOCTeW JMH3bL. OmnpefenuTts JIUHENHOE
yBeJIMyeHue Ipu nepemMerieHny JuH3bl Ha —40 MMm.

54.JIuH3a pacrojio)keHa B BO3JyXe U UMeeT CJie4yIOlUe KOHCTPYKTUBHbIE
sneMmeHThl: 1=20; p=15; d=5; n=1.5. [l10CKOCTb TipeaMeTa TMPOXOJUT Yepe3 LIEHTP
KPVBU3HBI  TPEJIOM/IAIOIIMX TOBEpPXHOCTeW JiMH3bl. OmnpejenuTts JIUHENMHOE
yBeJ/IMueHue Py fepemeleHur JTMH3bl Ha —50 MM.

55.JIuH3a pacrnosio)keHa B BO3[AyXe U HMeeT (CJIeAyloljie KOHCTPYKTHUBHbIE
snemeHThl: 11=20; p=15; d=5; n=1.5. [l1l0CKOCTb TipeMeTa TMPOXOJUT Yepe3 LIEHTP
KDUBU3HBI  TPEJIOMJISIIOIIMX  [OBEpPXHOCTeM JinH3bl. OmnpefendTb JUHEHWHOe
yBeJIMueHue npu rnepemMerjeHuu JUH3bl Ha 20 MM.

56.J/IuH3a pacrnosio)keHa B BO3AyXe U HMeeT CJleAyloljie KOHCTPYKTHUBHbIE
sneMeHThl: 11=20; p=15; d=5; n=1.5. [I10ocKOCTh NpeAMeTa MPOXOJUT uyepe3 LIeHTP
KPWBU3HBI  MPEJIOM/IIOIIMX TMOBEPXHOCTeW JMH3bl. OnpefenuTs JIUHENHOE
yBe/IMueHue Ipy fepemelrieHuy J1uH3bl Ha 30 MM.

57.JIuH3a pacrojio)keHa B BO3JyXe U UMeeT CJie4yIOlue KOHCTPYKTUBHbIE
sneMmeHThl: =20; p=15; d=5; n=1.5. [1l1l0CKOCTb TipeaMeTa TMPOXOJUT Yepe3 LIEHTP
KPVBU3HBI TIPEJIOM/IAIOIIMX TOBEpPXHOCTeW JiMH3bl. OmnpefenuTts JIUHENHOE
yBeJ/IMueHue Py fepemelrieHuy J1uH3bl Ha 40 MM.

58.JIuH3a pacrojio)keHa B BO3JyXe U UMeeT CJie4yIOlUe KOHCTPYKTUBHbIE
snemeHThl: 1=20; p=15; d=5; n=1.5. [l1l0CKOCTb TipeaMeTa TMPOXOJUT Yepe3 LIEHTP
KDUBU3HBI  TPEJIOMJISIIOIIMX  T[OBEpXHOCTeM JinH3bl. OmnpeenuTb JUHEHWHOe
yBeJIMueHue npu repemMereHuu JUH3bl Ha 50 MM.

59.JIuH3a pacrnosio)keHa B BO3AyXe U HMeeT (CJleAyloljie KOHCTPYKTHUBHbIE
ssieMeHThI: T1=30; r,=20; d=10; n=1.5. [In0ckoCTh NpesMeTa MPOXOAUT Uepe3 LeHTP



KPHUBH3HBI  IIPEJIOMJIAIOIINX HOBerHOCTEﬁ JIMH3BI. OHPG,Z[EJ'II/ITI) JIMHeNHoe
YBeJIMUEHUE TIPpU IMMepeMelleH JIMH3bI Ha -25 MM.

60.JIuH3a pacrionokeHa B BO3AyXe W HMeeT C/eAyloljie KOHCTPYKTHUBHbIE
sneMmeHThI: T1=30; r,=20; d=10; n=1.5. [I110CcKOCTb pegMeTa NPOXOAUT Uepe3 L[eHTP
KPDUBU3HBI  TPEJIOMJISIIOIIMX  TMOBEPXHOCTeW JivH3bl. OnpefenuTs JUHEHWHOe
yBeJInUeHre MpU MepeMeleHUH JIMH3bI Ha -35 MM.

61./InH3a pacnosiokeHa B BO34yXe UM UMeeT CJIeAyoljie KOHCTPYKTHUBHbIE
sneMmeHThI: T1=30; r,=20; d=10; n=1.5. [I110CcKOCTb pegMeTa NPOXOAUT Uepe3 L[eHTP
KPVBU3HBI TPEJIOM/IIIOIIMX TMOBepXHOCTer JMH3bl. OmnpejenuTs JIUHENHOE
yBeJ/IMueHue IpU fepemelieHur JTMH3bI Ha -40 MM.

62.JIuH3a pacrnosiokeHa B BO3JyXe M UMeeT (JieAyljie KOHCTPYKTHUBHbIE
sneMmeHThI: T1=30; r,=20; d=10; n=1.5. [I110CcKOCTb NpegMeTa NPOXOAUT Uepe3 L[eHTP
KDUBU3HBI  TPEJOMJISIFOIIMX  TMOBEPXHOCTeM JiMH3bl. OmnpefenuTs JUHEHWHOe
yBeJINYeHre MPU MepeMeleHnH JIMH3bI Ha -45 MM.

63.JIuH3a pacrionokeHa B BO3AyXe W HMeeT C/eAyloljie KOHCTPYKTHUBHbIE
ssieMeHThI: T1=30; r,=20; d=10; n=1.5. [I1ockoCTh NpegMeTa MPOXOAUT Uepe3 LeHTP
KPVBU3HBI TPEJIOM/IIIOIIMX MOBepXHOCTed JiMH3bl. OmnpefenuTs JUHENMHOE
yBeJIMYeHue MpU nepemMeleHny JIMH3bI Ha 35 MM.

64./InH3a pacrojiokeHa B BO3JyXe MW UMeeT CJlefyoljie KOHCTPYKTHUBHbIE
sneMmeHThI: T1=30; r,=20; d=10; n=1.5. [I110cKOCTb pegMeTa NPOXOAUT Uepe3 L[eHTP
KPVBU3HBI  TIPEJIOM/IAIOIMX TMOBepXHOCTer JvH3bl. OmnpejenuTs JIUHENHOE
yBeJ/IMueHue IpU fepemelrieHu JuH3bl Ha 40 MM.

65.JIuH3a pacnosio)keHa B BO3JyXe W HMeeT CjleAyloljyie KOHCTPYKTHUBHbIE
sneMmeHThI: T1=30; r,=20; d=10; n=1.5. [I10CcKOCTb NpegMeTa NPOXOAUT Uepe3 L[eHTP
KDUBU3HBI  TPEJOMJISIIOIIMX  TOBEPXHOCTeM JinH3bl. OmnpefenuTs JMHEHWHOe
yBeJIMYeHre MpPU MepeMeleHnH JIMH3bI Ha 50 MM.

66.JIuH3a pacnosio)keHa B BO3AyXe W HMeeT C/eAyloljie KOHCTPYKTHUBHbIE
ssieMeHThI: T1=30; r,=20; d=10; n=1.5. [I1ockoCTh NpegMeTa MPOXOAUT Uepe3 L{eHTP
KPWBU3HBI  TPEJIOM/IAIOIIMX [OBEpXHOCTeM JMH3bl. OmnpejenuTs JIUHENHOE
yBe/IMueHue Py fepemelrieHu JIuH3bl Ha 60 MM.

67.J]InH3a pacriosiokeHa B BO3[yxe, eé KOHCTPYyKTuBHble 3jieMeHThl: =100; »n=80;
d=20; n=1.5. Omnpepennuts (OKyCHOE pacCTOSIHWe J/IMH3bI, CJe/arb 4YepTeX, Ha
KOTOPOM IT0Ka3aTh MOJIOKeHNe [VIaBHBIX IJI0CKOCTEM.

68.JIuH3a pacriosnoxeHa B BO3Ayxe, e€é KOHCTPYKTHUBHbIe 3jieMeHThl: 1,=20; 1r,=15;
d=5; n=1.5. Onpesenutb GOKyCHOe pacCTOsTHWe JIMH3bI, Cjle/aTb YepTeXX, Ha
KOTOPOM MOKa3aTh T10/I0’KeHHe T/ITaBHBIX TMJI0CKOCTEM.

69.JIuH3a pacriookeHa B BO3/yxe, eé KOHCTPYKTHBHbIe 3jieMeHThl: 1,=80; 1r,=60;
d=20; n=1.5. Onpegenutb (OKyCHOE pacCTOSIHWE JIMH3bI, CAenaTh uepTex, Ha
KOTOPOM TOKa3aTh I10/I0)KeHHe TJIaBHBIX TIJI0CKOCTEeM.



70.JIvH3a pacroJjio)keHa B BO3/JyXe, e€ KOHCTPYKTHUBHbIe 37eMeHThl: 1;=40; rp,=30;
d=10; n=1.5. Onpenenutb (OKyCHOe pacCTOsIHWe JIMH3bI, CAenaTb uepTex, Ha
KOTOPOM T0Ka3aTh M0JIOKeHUEe TJIaBHbIX MJI0CKOCTEeM.

71.JIvH3a pacrosioXkeHa B BO3[yXe, 6 KOHCTPYKTHUBHbBIE 37ieMeHThl: 1 1= -50; r,= -60;
d=10; n=1.5. Onpenenutb (OKyCHOe pacCTOsIHWE JIMH3bI, CAenaTb uepTex, Ha
KOTOPOM TOKa3aTh M0JIOKEHUE IIaBHBIX MJI0CKOCTEM.

72.JIuH3a pacrnosioykeHa B BO3/yXe, eé KOHCTPYKTUBHbIE 3JIeMeHThI: T 1= - 20; 1= - 25;
d=5; n=1.5. Onpesenutb GOKyCHOe pacCTOsTHWe JIMH3bI, Cjle/aTb UepTeXX, Ha
KOTOPOM MOKa3aTh T10/I0’KeHHe T/ITaBHBIX TMJI0CKOCTEM.

73.JIuH3a pacroJ/jiokeHa B BO3JyXe, e€ KOHCTpPYKTHBHbIe 31eMeHThI: =100; n=80;
d=20; n=1.5. Omnpepennuts (OKyCHOE pacCTOsSIHWe JIMH3bI, CJe/arb 4YepTeX, Ha
KOTOPOM I0Ka3aTh MOJIOKEeHKe [VIaBHBIX MJI0CKOCTEM.

74.JIuH3a pacronoXkeHa B BO3JyXe, eé KOHCTPYKTUBHbIE 3/IeMeHThI: I' 1= -16; ry= - 21;
d=5; n=1.5. OnpegenuTb (QOKyCHOe pacCTOsIHWe JWH3bl, Cle/laTb 4YepTeX, Ha
KOTOPOM TOKa3aTh I10/I0)KeHHe TJIaBHBIX TJI0CKOCTEeM.

75.I1pou3BOJIbHBIY YU MMa/laeT Ha KOHLIEHTPUYECKYHO JIMH3Y 110 HOPMaJlu K TTepBOU
NoBepxXHOCTU. Ompeze/nTh YII0BOe yBeIUYeHHe J/Is1 3TOr0 JTyya.

76.0npenenuth ¢okycHoe pacctosiuue f u f’, dokanbHbie oTpe3ku S’k S,
TOJIOXKEHWEe TJIaBHBIX IUIOCKOCTeM S’y U Sy U pacCcTosiHue MeXX[y I/JIaBHbIMU

TJIOCKOCTSIMU A /1Sl JIMH3bI UMeOIle CJie[ytollie KOHCTPYKTUBHbIE TMapaMeTphl:
ri= 1= 100; d=50; n=1.5.

77.0npenenuth (QokycHoe pacctosinie f u f’, ¢dokanbHbie oTpe3ku S’k S,
MOJIO)KEHHEe TJIaBHBIX IUIOCKOCTeM S’y U Sy U pacCTOsiHUE MeXJy [VIaBHbIMU

TIJIOCKOCTAMU A /i1 JIMH3bI UMeRoIllell Cjieflytoiliie KOHCTPYKTHUBHbIE TlapaMeTphl:
ri=1,= 50; d=20; n=1.5.

78.0mnpenenuth ¢okycHoe pacctosinie f u f’, dokanbHbie oTpe3ku S’k S,
MOJIOXKEHWE TJIaBHBIX IUIOCKOCTeM S’y U Sy UM pacCTosiHMe MeXX[y IJIaBHBIMU

TJIOCKOCTSIMU A A1 IMH3bI UMeIOIIel ciiefyolie KOHCTPYKTUBHbIE TapaMeTphl:
= 1,= 30; d=10; n=1.5.

79.0npenenuth (¢okycHoe pacctosiuie f u f’, dokanbHbie oTpe3ku S’k S,
MOJIOXKEHUE TJIaBHBIX IUIOCKOCTeM S’y U Sy M pacCcTosiHMe MeXXIy IJIaBHBIMU

TJIOCKOCTSIMU A /1Sl IMH3bI UMeOIle CJie[ytolllie KOHCTPYKTUBHbIE MapaMeTphl:
= 1= 25; d=10; n=1.5.

80.0Ompenenuts dokycHoe paccrosHue f u f’, dokanbHbie orpe3ku S’p Sg,
MOJIOKeHHE TJIaBHBIX TIJIOCKOCTeH S’y W Sy M pacCTosTHUE MeXAY IVIaBHbIMU

TJIOCKOCTIMU A 711 JIMH3bl HMMelolller CreAyoljde KOHCTPYKTHBHbIE TapameTphbl:
= rp,= 20; d=8; n=1.5.



81.0npenenuth paguyc B MM cheprueCKol MOBEPXHOCTU MJI0CKO-BBIMYK/IOU JIMH3BI,
ec/id T0Ka3aTelb Mpe/ioMeHus cTekna n=1.5 ¥ 3agHUN (OKa/JbHBIA OTPE30K
S’r=150mm.

82.0npenenuTth paguyc B MM CheprueCKOU MOBEPXHOCTH MJI0CKO-BOTHYTOM JIMH3HI,
eCJIM TI0Ka3aTeslb IpeJIoM/IeHUs CTek/ia N=1.5 U 3agHUI POKaTbHbIA OTPEe30K
S’r=-100 MM.

83.0npenenuth paguyc B MM cheprueCKOl MOBEPXHOCTH MJI0CKO-BOTHYTOM JIMH3HI,
eCJIY TI0Ka3aTe b IpeIoM/IeHUs CTeksa N=1.6 U 3agH1UI POKaTbHbIA OTPEe30K
S’F :_60 MM.

84.0npenenuTth paguyc B MM cheprueCKo MOBEPXHOCTU BBIMTYKJ/IO-TIJIOCKOU JIMH3BI,
eCJIM TI0Ka3aTeslb MpeioM/IeHrs CTek/1a n=1.7 v nepeHUM (OKaIbHBIA OTPe30K
Sp=-70 MM.

85.0mnpegenvTh painyc B MM C(epuueCcKou MOBePXHOCTH BOTHYTO-TIJIOCKOU JIMH3bI,
ec/iM TI0Ka3aTeslb MpeyioM/eHus1 cTekna n=1.7 U mnepefHUM (POKa/JbHBIA OTPE30K
Sg-80 mm.

86.0mnpegeniTh TOMIMHY B MM TUIOCKO-BBITIYK/JIOW JIMH3bI, €C/AW [OKa3aTesb
ripe/IOMJIeHUsI CTeKs1a N=1.5 a moJsio)keHWe nepeHel IJIaBHOW MJIOCKOCTU OT MJI0CKOU
TIOBEPXHOCTU COCTaB/ISIET 6 MM.

87.0mnpefennTs TOMMHY B MM IUIOCKO-BBIINYK/JIOW JIMH3bL, €C/JIA I[I0Ka3aTesib
IpeJioM/IeHus1 CTekjaa n=1.6, a Io/oKeHWe IlepejHel [JIaBHOM IUIOCKOCTU OT
TIJIOCKOU ITOBEPXHOCTH COCTaBJ/IsIET 7 MM.

88. OnpefenuTh TOMILMHY B MM BBINYK/IO-TIJIOCKOM JIMH3bI, €CAW [OKa3aresib
rpesioMJ/IeHUs1 CTeKsia n=1.5, a MoJioKeHUe 3a/IHel IVIaBHOM MI0CKOCTH S’ i =10 MM.

89.0npesieiTh TOMILWHY B MM BOTHYTO-TUIOCKOW JIMH3bI, €CAM [OKa3aresib
TpesIOMJIeHUsI CTeKJ1a N=1.7, a MOJIOKeHUe 3a[JHel [VIaBHOM MJIOCKOCTH S’y -8 MM.

90.0npenenvTh TOMILWHY B MM BOTHYTO-TUIOCKOW JIMH3bI, €CAM [OKa3aresib
rpesioM/ieHUs1 cTeksia n=1.6, a moJ/io)KeHue 3a/THel IVIaBHOM TIJIOCKOCTH OT IJI0CKOM
TTIOBEPXHOCTU COCTaBJIsIeT 8 MM.

91.IIpegMeT HaXOAUTCS TIepe/i BBIMYK/I0-TI/IOCKOM JIMH30M Ha pacCTOSHUHN
S =- 100 MM, pokycHoe paccTossHue auH3bI f * =50 MM, d =6 MM, n =1.5. OnpenenuThb
TI0JIO’KeHHe n300pakeHHs S’ OT Toc/iefHeld TTOBePXHOCTU JIUH3HI.

92.I1pegMeT HaXOUTCS Mepes] BIMYK/I0-MJIOCKOW JIMH30M Ha PacCTOSTHUU
S =- 80 MM, pokycHoe paccTossHHe muH3bI f * =50 MM, d =6 MM, n =1.5. OnipefeUTh
TI0JI0)KeHHe N300paykeHus S’ OT Mmoc/eHel TTIOBepXHOCTU JIMH3BI.

93.[1pegMeT HaxXOUTCS epe/i BBIMYK/IO-MJIOCKOW JTMH30UM Ha PACCTOSTHUM
S =- 30 MM, okycHoe paccTossHHe nuH3bI f * =50 MM, d =6 MM, n =1.5. OnpegenuThb
TI0JIO’KeHHe n300pakeHHs S’ OT Toc/iefHeld TTOBePXHOCTH JIUH3HI.



94.TIpegmMeT HaXOQUTCS TIepe BBIMYKJ/I0-TJIOCKOW JIMH30U Ha PaCCTOSTHUU
S =- 20 mM, dokycHoe paccTostHUe juH3bI1 f * =50 MM, d =6 MM, n =1.5. OnpeieuTh
MoJIoyKeHUe n300pakeHusi S’ OT noc/eHel TOBePXHOCTU JIMH3BI.

95.[1pegmMeT HaXOUTCSI epesi BOTHYTO-TIJIOCKOU JIMH30M Ha PacCTOSTHUA
S =-60 mm, @dokycHoe pacctosiHie JuH3bl f’=-50mMM, d=9mm, n=1.5.
Ornpesie/TUTh TI0J/I0XKEHNEe U300paykeHHs S’ OT TociefHel TTOBePXHOCTU JIUH3HI.

96.[TpegmMeT HaxXOJUTCSI epei BOTHYTO-TIJIOCKOU JIMH30M Ha PacCTOSIHUM
) —

S =-80 MM, ¢OKyCcHOe pacCTosiHMe JIMH3bI =-50mMM, d=9mm, n=1.5.
OmnpenennTh TI0/I0KeHWe W300paykeHusT S’ OT Mmoc/efHel TTIOBepXHOCTU JIMH3BI.

97 .IlpepmeTr HaxXOAUTCS Tepes; BOTHYTO-TJI0CKOM JIMH30U Ha pacCTOSTHUM
S =-100 MM, ¢okycHoe paccrosinie auH3bl f’=-50mMM, d=9mm, n=1.5.
OrnpefiemUTh TO/IOXKeHHe W300paXkeHHs S’ OT Toc/eiHeld TIOBEePXHOCTU JIMH3BI.

98.TIpeameT HaxOAUTCS Mepef, TIJI0CKO-BOTHYTOM JTMH30M Ha pacCTOSTHUU
S =-70 MM, (QOKyCHOe pacCTOSHUEe JIMH3BI >=-50mmM, d=6wmm, n=1.5.
OrnpefieMMTh TIO/IOXKeHHe W300pakeHUs S’ OT Toc/eiHel TTOBepXHOCTU JIMH3EI.

99.IIpeameT HaXOAUTCS Tepe/, MJI0CKO-BOTHYTOM JIMH30M Ha paCCTOSTHUM
S =-100 MM, dokycHoe pacctosiHue JiMH3bl f’=-50mMm, d=6mwmm, n=1.5.
OrnpefiemUTh TO/IOXKeHHe W300paXkeHHs S’ OT Toc/eiHeli TIOBEePXHOCTH JIMH3BI.

100.TTpegmeT HaxoAUTCS Tiepe, MI0CKO-BbIMYK/I0OU JIMH30M Ha PACCTOSTHUU
S =-60 mm, @dokycHoe pacctosiHie JuH3bl f’=-40mMm, d=8wmm, n=1.6.
Ornpesie/TUTh TI0JI0XKEeHNEe U300paykeHHsI S’ OT Toc/iefHel TTOBePXHOCTU JIUH3HI.

101.ITpeameT HaXOAUTCS TIepe/ TJI0CKO-BhITTYKJIOM JIMH30UM Ha paCCTOSTHUU
S =-80 MM, @dokycHoe paccrosiHue JidH3bI f’=-40wmm, d=8wmm, n =1.6.
OmpefieiTh TIO/I0KeHWe U300paykeHus S’ OT Mmoc/eHel TTIOBepXHOCTU JIMH3BI.

102.ITpeaMeT HaXOAUTCS Tiepe/ TJI0CKO-BbITTYKJ/IOM JIMH30M Ha paCcCTOSIHUU
y —

S =-20 MM, (OKyCcHOe PpacCTOssHue JIMH3bI =-40mM, d=8wmmMm, n=1.6.
OnpenenuTs TI0/I0KeHe W300paykeHus S’ OT Moc/iefHel TTOBePXHOCTU JIMH3BI.

103.M300pakeHrie HAXOJUTCA 3a IUIOCKO-BBINYK/IOW JIMH30M Ha PaCCTOSTHUU
S’ =100 MM, pokycHoe paccTosiHUe nuH3bI f * =50 MM, d =6 MM, n =1.5. OnpefieMMTh
TI0/I0’KeHue TIpe]MeTa S OT MepBOoi TIOBePXHOCTH JIUH3HI.

104.M300pakeHrie HAXOAWTCS 3a IIJIOCKO-BBIMYK/JIOM JIMH30H Ha pacCTOSHHUH
S’ =60 mM, dokycHoe paccToside auH3bI f * =50 MM, d =6 MM, n =1.5. OnpegenuThb
To/IoXKeHHe TIpeZiMeTa S OT TepBoii TOBEPXHOCTH JIMH3BI.

105.M300paxkeHrie HAXOAWTCS 3a TUIOCKO-BBIMTYKJIOM JIMH30M Ha pPaCcCTOSTHUM
S’ =70 mM, dokycHoe pacctosiue muH3bI f° =50 MM, d =6 MM, n =1.5. OnpenenuTsb
TI0JIO’KEeHHUe TIpeiMeTa S OT NepBOU MOBEPXHOCTH JIMH3BI.

106.M300paxkeHrie HAXOAWTCS 3a TUIOCKO-BBIMTYK/IOM JIMH30M Ha pPaCcCTOSTHUM
S’ =80 MM, dokycHoe pacctosiHue uH3bI f * =50 MM, d =8 MM, n =1.6. OrnipesenuThb
NoJIoXKeHWe TipeiMeTa S OT 1epBOM MOBEPXHOCTU JIMH3BI.



107.M306paxkeHrie HaxOAUTCS 3a IUIOCKO-BOTHYTOM JIMH30M Ha PaCCTOSTHUM
S’=100 mm, dokycHoe paccTtosiHie JsuH3bI f’=-60mMM, d=9wmmMm, n=1.5.
OnpesenuTh MOJIOJKEeHKE TIpeiMeTa S OT NepBOU MOBEPXHOCTH JIMH3BI.

108.M306paxkeHrie HaxOAUTCS 3a IUIOCKO-BOTHYTOM JIMH30M Ha PaCCTOSHUM
S’ =80 MM, dokycHoe pacctosiHue uH3bI f * =- 60 MM, d =9 MM, n =1.5. Onpeaenutsb
TOJIOXKEHUe TipeMeTa S OT MepBOM MOBEPXHOCTH JIMH3BI.

109.1306paxxeHe HaXOAUTCS 3a TIJIOCKO-BOTHYTOM JIMH30M HA pPacCTOSHUU
S’=120 MM, (OKyCHOe pacCTossHMEe JIMH3bI >=-60mM, d=9mmM, n=1.5.
OnpezeMTh MOJIOJKeHKe TIpeiMeTa S OT ITepBOU TOBEPXHOCTH JIMH3BI.

110.1306paskeHre HaXOAUTCST 3a TIJIOCKO-BOTHYTOM JIMH30M Ha PacCTOSIHUM
S’=180 mm, dokycHoe pacctosinie JsuH3bl f’=-60mMM, d=9wmmMm, n =1.5.
Onpeze Tk MOJIOJKEeHKE TIpeiMeTa S OT NePBOU MOBEPXHOCTH JIMH3BI.



MpaxkTnyeckoe 3aHATUE Ne 5. PacueT xapakTepUcTUK
ONTUYECKOW CUCTEMbI C NCNONb30BaHMEM MaTPUYHOI ONTUKMU

TeopeTrueckuil MaTepuas U3/okeH B miaBe "'6. MarpuuHas Teopust ['ayccoBou
ontuku" [1,2].

PacueTt matpuubl lNaycca ONTUYECKOI CUCTEMBI

3HaueHMs 3JIeMEeHTOB MaTpULibl ['aycca J/1s1 CONpsKeHHBIX MJIOCKOCTeN:
A HOCUT 3HaueHHWe JMHEWHOTro yBeruueHWs. [Ifisi cydasi COTIPSPKEHHBIX OIMOPHBIX
riockocteli 3nemeHT B=0. Onmement C He 3aBUCUT OT TMOJIOKEHUS OMOPHBIX
TIJIOCKOCTeM W BCerZlia paBeH OMNTUUECKOW cuie ¢ oOpaTHbIM 3HakoM. JneMeHD -
BeqMurMHa obOparHasi neMeHTy A, U [is adoKalbHONW CHUCTEMbI UMeEET CMBbIC
YIJIOBOTO YBEeJUYEHUS:

Mpumepsi peweHusi 3aday

3agaua

MpeameT BeNNYMHON 5 MM HaxoguTcs Ha paccTosHum 150 MM nepep
BbIMYK/OMN/I0CKOM JIMH30M C pagMycoM noBepxHocTn 50 mm, TonwmHom 10

MM 1 nokasarenem npenomneHnda 1.5. Onpenenuts pasmep 1 nonoxeHune

N306pakeHnss OTHOCUTENIbHO NocnefHeit NoBepxHOCTU S'. PelwnTb 3aga4vy
C nomoLbo MmaTpul,. OcyLLecTBUTbL NPOBEPKY peLLeHuns.

PeweHne:

CHauajla HeoOXOJUMO OIpeAeIuTh IapakChabHble XapaKTepPHUCTHKU
cuctembl. ITo cOOTHOIIIEHUSIM, IPUBEIEHHBIM B TTPAKTHUECKOM paboTe 4,
nosiyuum: f'=100; Sy=0 ; S'y=-6.67.

H H

-150 s'

CocrapsisieM MaTpuily mpeoOpa3oBaHUs Jiyyel CHUCTeMOH, OIOpHbIe
IIJIOCKOCTA KOTOPOH  PacriojioKeHbl B IIJIOCKOCTSX MpeaMeTa M
M300paykeHUs JIs JaHHOM 3ajaun. OueBMHO, uTO Ipeobpa3oBaHUM
OyzeT TpW, OT TpeAMeTa /0 IVIaBHOMW TIJIOCKOCTH - mepeHoC T, Ha
I7IaBHBIX TIJIOCKOCTSX - TpesiomieHre Ry, 10 n3obpaxenus - mepeHoc T ;.



1 150 1 0 1
) 0 1 —-0.01 1 0 1
WTak, MaTpuLibl:

Marpunia Bceii cuctembl G=T‘R;'T,. Pe3ynbrar npouspemeHuss MaTpHI]
,Z[aCT HaM ManI/IL[y C O,E[HI/IM HeUu3BeCTHLIM - a':
1-0.01-a" 150-0.5-4'
|l -0.01 ~0.5

YciioBre  COMpsbKeHUs] OTMOPHBIX TJIOCKOCTeM TI/IacuT, 4YTO 3JIeMeHT
MaTpuiibl B=0. CoctaBnsiem ypaBHeHue 150-0.5a'=0, 3Hauut, a'=300.
S'=S'y+a'=300-6.67=293.33 mMMm.
OmpenieneHvie BemMunHbI n300pakeHus. M3obpakeHue y'=y-3
YBesiMueHUe CHCTeMbl paBHO 3HaueHUIo 37emMeHTa A. f=1-3=-2.
y'=-2-5=-10.
[MpoBepka:

LI

L +4
s ol ;

100/a'=1-(-100)/(-150)=1-2/3=1/3;
a'=300, 31aumT, S'=293.33 MMm.
P
YBenuueHue Y Z | 3HauwT, B= -(-100)/(-50)= -2.
OTBeT: $'=293.33 MM, y'=-10 MMm.

3agaua
®okycHoe pacctosHue nnH3bl =100 mm. [lpeamer HaxoguTca Ha
pacctosHun a= -150 MM OT nepefHe [M1aBHOW MNOCKOCTU JIMH3bI.
306paxeHne chopmmpyetcs Ha pacctossHum 300 MM OT 3aHEN rMaBHOW
M10CKOCTH JNINH3bI. Haiitn 3Ha4YeHus 3/1EMEHTOB MaTpubl
npeob6paszoBaHus yyeit Npu yca0BUK, YTO ONOPHbIE MIOCKOCTU coBnagatoT
C NIOCKOCTAMU NpeaMeTa 1 n3obpaxeHus.

PeweHwne:

Bce s/ieMeHTbI MaTpuilbl UMEIOT CBOe Ha3HaueHue. JnemeHThI A u D
3aBUCSAT OT JINHEMHOTO yYBeTUYEHHUsI CUCTEMBI.

B= -f/z= -(-100)/(a-f)=100/(-150+100)=-2.
Torga A=-2; D=1/A=-0.5.
Heobxoaumo onpezaenutsb cuy guH3bl @=1/f'=0.01, 3gaunt C=-0.01.



OnemeHT B /151 comnpsikeHHBIX TI/I0OCKOCTe paBeH 0.

OTBeT: MaTtpuua npeobpasoBaHns Nyyein gaHHOW CUCTEMOIA:

-2 0
—-0.01 -0.3

3agaua

MakeT nnockonapasinenbHbIX CNoeB

COCTOUT N3 TPexX NNacTuH B BO3Ayxe, BOSTY X
Haxoadawmxcsa Ha pacctosaHum 11.00 n 5.00

MM COOTBETCTBEHHO. TONWMHbI N1acTUH I, L 1,
d;=10.5; d,=9.00 1 d3=3.4 mM.

MokasaTtenu npenomneHnsa n=2.1 ; n,=1.5 d d. d.
N n3=1.7. Hantn matpuuy npeobpasoBaHus ——
nyyen oaHHON CUCTEMBI.

PeweHune:
Marpuiia makeTa cjoeB Oy/eT WMeThb

1
T =
S
BUI:

HeobOxofiMo ompesie/iuTh MpUBeieHHbIe TOMIHAHBI c1oeB t: t1=10.5/2.1=5;
t2=9/1.5=6; t3=2. N oO61iias ToJIIMHA BCETrO MakTa C/JI0eB paBHa CyMMe
TIPUBE/€HHbBIX TOJIMH U BO3/YIIHBIX TTPOMEKYTKOB:
t=5+11+6+5+2=29 mm.

B [1 29]
OTBeT: MaTtpuua npeobpasoBaHnsa Naketa: 0 1

3agaua

KOMNOHEHT 13 Tpex TOHKUX JIMH3 (C HY/EBbIMW PACCTOAHUAMU MeXAay
HUMK) HaxoauTca B Bo3ayxe. Onpegenutb 3HadeHue anemeHta C
MaTpuupbl npeobpasoBaHuA fydeil. VI3BECTHO, YTO (DOKYCHble PacCTOSAHUS
NMerT cnepyroune 3Hadenmsa: f'1=10, f',=-20 n f'3=5 mm.

PeweHne

OOmiass onTHYecKass CHla 3TOH CHCTeMbl OyZeT paBHA CyMMe OT/e/bHBIX
onTHueckux cun. Heobxoaumo orpeenuTsb IIpHUBeieHHbIe CUIbI THH3 D:
@,=0.1, ®,=-0.05 u ®3=0.2. O6111asi CyMMapHasi CiJia CUCTEMBbI:
®=0.3-0.05=0.25 [1/mm=KkanTp].

OnemeHT Marpuifpl C=-®=-0.25.
OTBeT: InemeHT MmaTpuubl C=-0.25.




3agaua

OnTnyeckme cunbl NepBoro M BTOPOro KOMIMOHEHTOB [ABYXKOMMOHEHTHOW
ONTMYECKOM cucTemMbl paBHbl 10 U 1 ANTP COOTBETCTBEHHO, PACCTOSHME
Mexay KomnoHeHTamu paBHO 50 mMm. Yemy paBHa ontuyeckad cuna
CUCTEMBDI?

PeweHne:

OG6r111ast orTUYeCKasi CHia 3TOM CUCTeMBI OyzieT paBHa :
®=1+10-1-10-0.05=11-0.5= 10.5 (gnTp).

OTBeT: OnTnyeckaa cuna ®=10.5 gnTp.

3agaua

[daHa adokanbHas cuctema u3 AByx nH3: £20 mm, f5=-40 mm. Hantu
YINOBOE YBE/INYEHNE CUCTEMBbI.

PeweHune:

1 aoKanbHBIX CUCTEM YIJIOBOE
yBeJIMYeHHe - BeJIMUMHa, A=
oOpatHasi TMHeHHOMY G
yBEJIMUEHUIO.

r

¥

¥ 1
0

HO COOTHOIIEeHUAM, N3BeCTHHIM fE

IJis  JIMHEMHOTO  yBeJIMYeHHs
cuctembl, UmeeM: =40/20=2.

CootBeTcTBeHHO, W=0.5.

OTtBeT: J/InHelHoe yBennyeHue B=2; yrnosoe W=0.5.

3agaua

lMepen CTEKNAHHBLIM CTEPXHEM C BbIMYK/I0 NOBEPXHOCTbIO paguycom 20
MM Ha pacctoaHun 100 mm pacnonoxeH npeamet. BenvuuHa npegmerta
y=10 mMm. Onpegenntb BENMYMHY W TMOSIOXKEHME WN300PaKEHUA BHYTPU

CTEKNAHHOIO CTEPXXHA, ecnn nokasaTeslb MPesioM/IeHNa cpefbl CTepXKHSA

n=1.5.

PeweHne:

CHauasia HeoOX0JUMO OTIpe/Ie/TUTh ITAIlbl TOCTPOEHUsT N300pa’keHUsT ITOU
cucteMol. OTaroB TIOMyYaeTCss TPU: TepeHoC OT TpeAMeTa [0
TIPEJIOMJISIIONIEH TIOBEpXHOCTH - T, mpenomieHue - R, mepeHoc m0
n3o00paxkedus - T;.

X
1 100y 7|1 =

T = 1 1.5
“lo 1], 0 1



- ] [ S [15 Y ] [ 01025 ?]

[Tpou3BesieHre MaTpull JacT Ham MaTpully G ripeobpa3oBaHus Jiydeil 3TOM
CHUCTEeMOM.

100 1 100
T RT= s 3 3 . =
-0.025 0025 0.025-100 +1

o1 o) _[r Z){ 1 100)_{1-0025%15 100-x
Yl-0025 -15) |, 1-15 _0.025 -15

- 0.025 -1.5
[MTonoxxenue uzobpakenus. s conpspkerus: OIT u OIT' ycioBue B=0.
100-x=0.

3Hauut, x=100. N300paxeHne HaxoAuTCs Ha paccTosiHuu 100 MM OT Kpast
CTep>KHS.

Pa3mep n3o0pakeHusI:

BenuuuHa A - JuUHeiiHoe yBenuueHue, a BenuunHa D - obparHas ef.
3Hauurt, 3=1/-1.5=-0.66. BesmunHa n300pa>keHUs
y'= B-y=-0.66-10=-6.6 MM.

N306paxkeHue OyJeT rmepeBepHYTHIM.

OTtBeT: [lepeBepHyTOE WU3006pakKeHne BenNMuMHOn 6.6 MM Oyaer
Haxo4UTbCSA BHYTPU CTEPXHA Ha paccTodaHmn 100 MM OT Kpasd.

3agaua

OnTuyeckas cMctemMa CoCTouUT N3 ABYX KOMMOHEHTOB, PACMO/IOXEHHbIX Ha
pacctofaHMn d =100mMm, (OOKyCHOE paccTosiHMe nNepBOro KOMIMOHeHTa
f. =-50mMm, BTOpOro KomMmnoHeHTa f, =50MMm. Onpeaenutb OOKYCHOe
paccTosiHie BCEW CUCTEMbI.

PelueHune

OrnipefienMM 5KBUBA/IEHTHYIO CWIYy ONTHUYECKOW CUCTEeMbl, COCTOSIIIEN U3
JIByX KOMITOHEHTOB, M0 (popMmyiie:

Iy = - = 11, -1, LI

1, 100 1
H= ' 50 (50)(50) T 2500 25

Ortctropa pokycHoe paccTosiHue f' =25MM.

OtBet : f' =25MMm.




3adayu 0151 camocmosimesibHOU pabombl

1.AdokanbHasi cucteMa W3 [ByX JIMH3 uMeeT yrnoBoe yBequueHuwe 0.125. Haiitu
dbokycHoe paccTosiHMe BTOporo KomroHeHTa (f';), eciu u3BecTHO, 4uTO (hOKyCHOe
paccrosiHue riepBoro f'1=25 mm. OTBeT JjaTh B MM.

2.[laHa acdokanbHas cucrteMa U3 ByX auH3: f'1=25 mm, f',=-200 mm. HaliTu nuHeitHoe
yBe/IMUeHre CUCTEMBI.

3.AdokanbHasg cucTeMa U3 JBYX JIMH3 UMeeT JiMHeiliHOe yBenuueHue 0.250. Hauitu
(OKyCHOe pacCTosiHWe TIepBOr0 KOMIIOHEHTa, eCIM W3BeCTHO, 4TO (POKyCHOe
paccrosiHue Broporo f',=-6.50 Mmm. OTBeT JjaTh B MM.

4.JaHa adokasnbHas cuctema u3 AByx jinH3: ' 1=26 mwm, f',=-6.50 mMm. HaiiTu yrioBoe
yBe/IM4eHre CUCTEMBI.

5.A¢okanpHasg cucTeMa U3 JByX JIMH3 HMMeeT jUHeiliHOoe yBenuueHue -0.50. Haitu
(OKyCHOe pacCTOsiHMe I1epBOr0 KOMIIOHEHTa, eC/IM W3BeCTHO, 4TO (POKyCHOe
paccrostHue Broporo f',=15 mm. OTBeT AaTh B MM.

6.[lana adokanbHasi cuctemMa u3 AByx JuH3: =30 MM, f;=15 mMm. Haiitu yrioBoe
yBe/IMueHre CUCTEMBI.

7.AdokanbHasi cucTemMa W3 [ByX JMH3 uUMeeT ymioBoe yBenuueHue 1.250. Haiitu
dokycHoe paccTtosiHue BTOporo kommoHeHTa (f';), eciu u3BecTHO, uTo (HOKyCHOe
paccrosiue riepBoro f'1=25 MmMm. OTBeT JaTh B MM.

8.[aHa acdokanbHas cucreMa U3 ByX jauH3: f' 1=25 mm, {',=-20 mm. Haiitu uHeliHoe
yBeJInYeHre CUCTEMBI.

9.[TakeT mUIOCKOTIApa/I/IeIbHBIX CJI0€B COCTOMT W3 Tpex IUIaCTUH B BO3/YyXe,

HaXOZAIIMXCS HAa PaCCTOSTHUN 2 M 2 MM COOTBETCTBeHHO. TosuHbl iacTuH d  1=15;

d,=8 u d3=3.40 mmMm. [lokazatenu mpenomaeHus n;=1.5; n,=1.6 u n3=1.7. Hauitu

3HaueHHe 3/IeMeHTa MaTPHIIbI TTpeoOpa3oBanus jyueli B st jaHHOM CHCTEMBI.
BO3INYX

1, n; 1;

d, d. d;

Puc. 5 lNakeT naockonapassiesibHbiX C/I0€B

10.ITakeT T1IOCKOIapa/i/ieflbHbIX C/I0€B COCTOUT M3 TpeX IIIaCTUH. TOMIUHBI
riactuH d;=5; d,=8 u d3=3 mm. [Toka3arenu npesoM/ieHus IJIACTUH: N;=4.5 U N,=1.6.



HaliTu m0Ka3aTesb TMpesOM/IeHUSI TpeThel TIJIaCTUHKW, €eC/lId HW3BEeCTHO, UTO
TpUBeieHHas TOJIL[WHA [1aKeTa c/10eB=17.

11.®okycHoe paccTosiHue yiuH3bI {'=80 MM. [IpeaMeT HAXOUTCsA Ha PACCTOSIHUU a=-
36.67 MM OT mepejgHeli ITTaBHOM IJIOCKOCTH JIMH3bL. HaliTh 3HaueHue 3yeMeHTaA
MaTpUIIbl TIpeobpa3oBaHUs Jiyuel Py yCI0BUM, UTO OTOPHbIe TIJIOCKOCTU COBIIA/Ial0T
C TUIOCKOCTSIMU TIpeiMeTa U U300pakeHusl.

12.®okycHoe paccrosinve uH3bI {'=80 MM. [IpeaMeT HaxOUTCS HA pacCTOSIHUY a=-
36.67 MM OT mepefHell I7IaBHOM IJIOCKOCTH JMH3bL. HaliTh 3HaueHue 3neMeHTaC
MaTpuiibl ipeobpa3oBaHus Jiyueli Py YCI0BUH, UTO OTIOPHBIE TVIOCKOCTH COBMA/AI0T
C IJIOCKOCTSIMU TIpefiMeTa U N300pakeHusl.

13.®@okycHoe pacctosiHve JnH3bI =40 wMMm. W306pakeHue QopmupyeTcs Ha
pacctossHuM a'=50 MM OT 3aj/lHel TJlaBHOM TIJIOCKOCTU JIMH3bl. HallTh 3HaueHue
yjieMeHTa A wMatpullbl Tpeobpa3oBaHus Jiyuell TpU YCAOBUM, UTO OIMOPHBIE
TIJIOCKOCTU COBIIAJIAIOT C TIJIOCKOCTSIMU MpeaiMeTa U U300pakeHusl.

14.®okycHoe paccrosiire muH3bI f'=-200 MM. Haiit 3HaueHue 3nemeHTa C MaTpuilbl
npeobpa3oBaHus Jiyuyeld TpU YCAOBUM, UTO OMOPHbIe TJIOCKOCTA COBMAJaoT C
TIJIOCKOCTSIMM TIpe/iMeTa U M300pakeHMUs.

15.®PokycHoe paccrosHue nuH3bI f'=-200 MMm. W3o6paxeHue dopMmupyeTrcs Ha
pacCcTosiHUM a'=-32 MM OT 3a/iHel TJIaBHOW TIJIOCKOCTH JUH3bl. HaliTh 3HaueHUe
ynemenTa D wmarpuiel mpeoOpa3oBaHMsS yued TpH  yC/IOBHH, UTO OIIOpPHBIE
MIJIOCKOCTH COBMAZAl0T C MJI0CKOCTSIMU MpeAMeTa U U300paXkeHus!.

16.I1akeT mnIOCKOIAapasie/ibHbIX C/I0€B COCTOMT U3 TpexX IIaCTUH B BO3AyXe,
HaxOJALIMXCS Ha PaCCTOSIHUU 4 U 2 MM COOTBeTCTBeHHO. Tomuuuel rylactuH d - 1=3;
d,=4 u d3=3.40 mmMm. [lokazatenu mpenomaeHus n;=1.5; n,=1.6 u n3=1.7. Hauitu
3HaueHHe 1eMeHTa MaTpHL[bI Tpeobpa3oBanust nydeil B ny1s manHo# crcTemsbl.

17.JaHa adokanbHas cuctema u3 AByX jiuH3: f'1=45 mm, f',=-10 mm. Haiitu uHeliHoe
yBeJInUeHHe CUCTEMBI.

18.®okycHoe pacctosinue muH3bI f'=40 MM. [IpeMeT HaxOAUTCS Ha paCCTOSIHUM a=-
100 MM OT mepefHell I71aBHOW TJIOCKOCTU JMH3bL. HallTu 3HaueHue snemeHTa A
MaTpHulIbl peobpa3oBaHus Jydeid TIPU YCIOBUH, UTO OTIOPHBIE IJIOCKOCTH COBITA[al0T
C TUIOCKOCTSIMHU TIpegMeTa U u300pakeHusl.

19.®okycHoe paccrosinve uH3b1 {'=280 mMm. [IpegMeT HaXOAUTCSI HA PaCCTOSTHUM a=-
536 MM OT repefgHell T7IaBHOM TIOCKOCTH JMH3bL HaliT 3HaueHue snemeHta C
MaTpuibl peobpa3oBaHus Jiyueli Py YCI0BUH, UTO OTIOPHBIE TVIOCKOCTH COBIA/AI0T
C IJIOCKOCTSIMU TIpefiMeTa U N300pakeHusl.

20.®okycHoe paccrosHue JuH3bl f'=42 mM. W3o6paxeHue dopmupyeTcs Ha
pacctossHur a'=109 MM OT 3aJHel T7laBHOM MJIOCKOCTU JIMH3bl. HallTW 3HaueHue



snemeHta D MdTPHLBI npeo6pa303aH1/1;1 leqef/i Inmpn ycdjioBvHM, 4YTO OIIOPpHbIE
ITJIOCKOCTH COBITIa4drOT C INIOCKOCTSAMMU IIpeaMeTa U H306pa)KEHI/IF[.

21.0npeneiTh pacCTOsTHUE MeXXIy [AByMs JIMH3aMH, €C/Id 3aJHUM (POKyC TepBOH
muu3el () F;’ coBnamaer c¢ mepenHum ¢okycom Bropou juH3bl () F, . V3BecTHO:
£,°=90 mm, f,°=30 MM, Sy;’=-4.2 MM, Sip=2.7 MM

22.0npenie/iuTh pacCTOSTHUE MeXIy [AByMs JIMH3aMH, €C/IU 3aJHUM (POKyC TepBOM
muu3el () F;’ coBmamaeT c mepenHum ¢okycom Bropou yuH3bl () F, . VM3BecTHO:
f,’=120 mm, f,°=30 MM, Sy;’=-4.3 MM, Sip=3.2 MM

23.0rpefie/iuTh pacCTOsTHUE MeXAy AByMs JIMH3aMW, eCl 3afHuil (OKyC TepBoii
muu3el () F;’ coBmamaeT c mepenHum ¢okycom Bropou ynH3bI () F, . V3BecTHO:
f,’=150 mm, f,°=30 MM, Sy1’=-3.5 MM, Sip=3.0 MM

24.0npee/iTh pacCTOSTHUE MeXXKIy AByMs JIMH3aMHU, eC/d 3aJHuil (OKyC TepBoit
mvuH3bl () F;’ coBmajaer ¢ mepegHum ¢dokycoMm BTopou JsuH3bl () F, . M3BecTHO:
f,’=140 mm, f,°=20 MM, Sy;’=-4.5 MM, Sip=2.7 MM

25.0npene/Th pacCTOSTHUE MeXIy [AByMs JIMH3aMHW, €C/U 3aJHUM (POKyC TepBOH
mvun3bl () F;’ coBmajaer ¢ mepegHum ¢dokycoMm BTopou JsuH3bl () F, . V3BecTHo:
£,°=90 mm, f,°=45 MM, Sg;’=-4.0 MM, Sip=2.2 MM

26.0npeneiTh pacCTOSTHUE MeXIy [AByMs JIMH3aMHU, €C/IU 3aJHUM (POKyC TepBOH
muu3el () F;’ coBmamaeT c mepenHum ¢okycom Bropou juH3bl () F, . V3BecTHO:
f,’=160 mm, f,°=40 MM, Sy;’=-5.0 MM, Sip=2.0 MM

27.0npenenuTb pacCTOSTHUE MeXIy [AByMs JIMH3aMH, €C/IU 3aJHUM (POKyC TepBOH
muu3el () F;’ coBmamaeT c mepenHum ¢okycom Bropou juH3bl () F, . V3BecTHO:
f,’=180 mm, f,°=30 MM, Sy;’=-4.5 MM, Sip=2.3 MM

28.0npeneiTh pacCTOSTHUE MeXIy [AByMs JIMH3aMHW, €C/Id 3aJHUM (POKyC TepBOM
muu3el () F;’ coBnamaer ¢ mepenHum ¢okycom Bropou juH3bl () F, . VM3BecTHO:
f1’2180 MM, f2,260 MM, SH1,2-4.7 MM, SH2:3.3 MM

29.0npenie/iTh pacCTOSTHUE MeXIy [AByMs JIMH3aMHW, €C/Id 3aJHUM (POKyC TepBOM
muu3el () F;” coBmamaer ¢ mepenHum ¢okycom Bropou yuH3bl () F, . V3BecTHO:
f,’=180 mm, f,’=45 MM, Sg;’=-5.2 MM, Sip=3.5 MM

30.0mnpenenuTh pacCTossHUME MeXAY [ABYMsl JIMH3aMW, eC/M 3aJHuK (DOKyC TiepBOMU
muu3el () F;’ coBmamaer c mepenHum ¢okycom Bropou juH3bl () F, . V3BecTHO:
f,°’=200 mm, f,°=40 MM, Sy’ =-4.8 MM, Sip=3.7 MM

31.0npenenuTh pacCTossHUE MeXAY MociaefHeld MOBEePXHOCThbIO TMEepBOM JIMH3bI U
TepBOM TOBEPXHOCTBbKO BTOPOW JIMH3bI, €C/IX 3aJiHuM (OKyC TepBod auH3bI | Fy’
coBmaziaeT c repeAHuM GhokycoM Bropoii mH3bI () F, . 3BectHO: f1°=100 MM, f,’=-
50 MM, Sy;’=-3.5 MM, Sp=2.5 MM

32.0npefenuTb pacCTOSTHUE MeXXAy MOoC/eJHE MOBEPXHOCTBbIO TMEepPBOW JUH3bI U
TepBOM TOBEPXHOCTbKO BTOPOW JIMH3bI, €C/W 3aJHuM (OKyC TepBod uH3bI | Fy’



coBmaziaeT c repeAHuM ¢hokycoM BTopoii muH3bI () F, . U3BectHO: f1°=100 MM, f,’=-
25 MM, Syi’=-4.0 MM, Syp=2.2 MM

33.0mnpefenuTb pacCTOSTHUE MeXXJy MOoC/e/JHeld MOBEePXHOCThbIO TMepPBOM JMH3bI U
NepBOM TOBEPXHOCTbKD BTOPOW JIMH3bI, €C/IM 3aJHuM (OKyC TepBod auH3bI | Fy’
coBmaziaeT c repeAHuM GhoKycoM Bropoi muH3bI () F, . 3BectHO: f1°=120 MM, f,’=-
60 MM, Sy;’=-3.5 MM, Syp=2.6 MM

34.0npefieMTh pacCTOSTHUE MeXJy MOoC/e/lHel MOBEePXHOCThbIO TepPBOM JIMH3bI U
TepBOM MOBEPXHOCTbIO BTOPOM JIMH3bI, €C/M 3aJHUM (OKyC mepBou JuH3bI | Fy’
coBmaziaeT c repeAHUM ¢hokycoM BTopol muH3bI () F, . U3BectHO: f1°=140 MM, f,’=-
70 MM, SH1,2-3.0 MM, SH2:2.2 MM

35.0mnpesie/ T pacCTOsTHUE MeXy TMOC/iefHell MOBepXHOCTbIO TePBOM JIMH3bI U
MepBOM TOBEPXHOCTBbKD BTOPOW JIMH3bI, €C/IX 3aJHuM (OKyC mepBod uH3bI | Fy’
coBmaziaeT c repeAHuM ¢hokycoM BTopoii muH3bI () F, . U3BectHO: f1°=150 MM, f,’=-
50 MM, Sy;’=-4.5 MM, Spp=3.0 MM

36.0mnpeenuTy pacCTOSTHUE MeXKJy MOoC/e/JHeld MOBEPXHOCThbIO TMepPBOM JMH3bI U
NepBOM TOBEPXHOCTbKO BTOPOW JIMH3bI, €C/IW 3aiHuM (OKyC TepBod suH3bI | Fy’
coBmaZiaeT c repeaHuM ¢okycoM Bropoii muH3bI () F, . U3BectHO: f1°=150 MM, f,’=-
75 MM, Sy1’=-5.3 MM, Sy»=3.5 MM

37.0npefeuTh pacCTOSTHUE MeXJy MOoC/e/lHel MOBEePXHOCThbIO TepBOM JIMH3bI U
TepBOM MOBEPXHOCTbIO BTOPOW JIMH3bI, €C/M 3aJHuM (OKyC mepBou JuH3bI | Fy’
coBmaziaeT c repeAHuM ¢okycoM BTopoii muH3bI () F, . U3BectHO: f1°=160 MM, f,’=-
80 MM, Sy;’=-4.8 MM, Sy»=3.0 MM

38.0npefenuTh pacCTOSTHUE MeXXAy MOC/eJHEd MOBEPXHOCTBbIO TMEepPBOW JMH3bI U
MepBOM TOBEPXHOCTBbKD BTOPOW JIMH3bI, €C/IM 3aJiHuM (OKyC mepBod uH3bI | Fy’
coBmaziaeT c repeAHuM ¢hokycoM BTopoii muH3bI () F, . U3BectHO: f1°=160 MM, f,’=-
40 MM, Sg;1’=-5.0 MM, Syp=3.2 MM

39.0mnpefenuTh pacCTOSTHUE MeXAy MOoC/e/JHeld MOBEPXHOCThbIO TMepPBOM JIMH3bI U
NepBOM TOBEPXHOCTbKO BTOPOW JIMH3bI, €C/W 3aiHuM (OKyC TepBod uH3bI | Fy’
COBIajiaeT C rnepegHUM (poKycom BTopou muH3bl ( ') F, . MI3BecTHO: f1°=180 MM, f,’=-
50 MM, Sy;’=-6.0 MM, Syp=3.5 MM

40.0npeseiuTh pacCTOsIHAE MeX/y TOC/Ae[HeN TMOBEePXHOCTbIO MEePBOU JIMH3bI U
TepBOM MOBEPXHOCTbIO BTOPOW JIMH3bI, €C/M 3aJHuM (OKyC mepBou JuH3bI | Fy’
coBmaZiaeT c repeAHuM ¢hokycoM Bropoii muH3bI () F, . U3BectHO: f1°=180 MM, f,’=-
60 MM, Sy;’=-5.5 MM, Syp=3.0 MM

41.ITepen 0OBEKTHBOM C ONTUUECKOW cuioi @, TMOCTaBleHa TJIOCKO-BOTHYTas
vH3a. LleHTp KpUBH3HBI ee BOTHYTOM NTOBEPXHOCTH COBIIAZiaeT C I1aBHOW Toukon H
obbekTuBa. OnpegenuTs cuny @ 1, paguyc 1, TMH3bI U 3aJHUI (OKaTbHBIN OTPe30K
a’r BCel CUCTEeMbI, COCTOSIILIeN U3 JIMH3bI U 00BbEKTUBA, €C/IM U3BECTHO, UTO CUIa D 5
BCel chucTeMbl paBHa @;.



'ﬂ.F

Puc. 6 Cuctema 13 ByX KOMINOHEHTOB

42.0nThueckasi CUCTeMa COCTOUT W3 [IByX TOHKHUX KOMITOHEHTOB, PacIiO/IO’KeHHbIX
Ha paccrosHuu d =100 mM, ¢dOKyCcHOe pacCTosiHUWe TMepBOro KomroHeHTa f’; =-
50 MM, BToporo komrioHeHTa f’ 5 =50 mm, omnipefieUTh (HOKyCHOE PAaCCTOSTHUE BCel
CUCTEMBI.

43.0nThueckass CUCTeMa COCTOMT U3 [ABYX TOHKUX KOMIIOHEHTOB, PaCIiO/IOKEHHbBIX
Ha pacctossiuu d =100 MM, (dOKycHoe paccTossHHe MepBoro KomrioHeHTa f’; =-
50 MM, BToporo KoMmrioHeHTa f’ ; =50 MM, omipeie/IuTh 3aJHUM (OKaIbHbBIN OTPEe30K
a’ p BCeU CHUCTEMEL.

44.0nThueckasi CUCTeMa COCTOUT W3 [IByX TOHKHUX KOMITOHEHTOB, PacIiO/IO’KeHHbIX
Ha pacctosHuu d =100 MM, (OKycHoe pacCTOsiHHe TepBoro KomrioHeHTa f’; =-
50 mMm, BTOpOro komroHeHTa f’p; =50 MM, oripezenuTb mepegHUN (OKaTbHBIM
OTPe30K a r BCel CUCTEMBI.

45.0nThueckasi CUCTeMa COCTOMT M3 [IByX TOHKHUX KOMIIOHEHTOB, (OKyCHOe
paccTtosiHde TiepBoro komrmoHeHTa f i =- 50 MM, BTOporo komrioHeHta f3 =50 mwm,
obiiee pokycHoe paccTosiHUe cucTeMbl f’ =25 MM, oTpeie/IUTh pacCTOSTHAE MEXIY
KOMIIOHEHTaMU

46.0nTHUecKas CUCTeMa COCTOMT U3 JABYX TOHKUX KOMIIOHEHTOB, PaCIiO/IOKEHHbIX
Ha pacctossiuu d =100 MM, (oOKycHoe paccTossHHe MepBoro KomrioHeHTa f’; =-
60 MM, BTOpOro KoMrnioHeHTa f’ ,= 60 MM, omipesieiuTh (hOKyCHOEe pacCTOsiHHEe BCei
CHUCTEMBI.

47.0nThueckasi cCUCTeMa COCTOUT W3 [IByX TOHKHUX KOMITOHEHTOB, PacIiO/IO’KeHHbIX
Ha pacctossiuu d =100 MM, (dOKycHoe paccTossHHe MepBoro KomrioHeHTa f’; =-
60 MM, BTOpOTo KoMrioHeHTa f’ ; =60 MM, oripeieTMTh 3aIHUM (hOKa/IbHBIM OTPe30K
a’ F Bceli cucTtemsl.

48.0nThueckasi cCUCTeMa COCTOUT W3 [IByX TOHKHUX KOMITOHEHTOB, PacIiO/IO’KeHHbIX
Ha pacctosHun d =100 MM, ¢dOKyCcHOe paccTosiHHMe T[epBOro KomroHeHTa f’; =-
60 MM, BTOpOoro kommoHeHTa f’; =60 MM, oripese/nuTb mepefHUN (OKaTbHBIM
oTpe30K a F Bcell cuctemsl.



49.0nTHUecKasi CUCTeMa COCTOMT U3 [IByX TOHKHUX KOMIIOHEHTOB, (OKyCHOe
paccTosiHHe TiepBoro KomrmoHeHTa f 7 =- 60 MM, BToporo kommoHeHTa f3 =60 mwm,
obiiee pokycHoe pacctosiHue cucteMbl f’ =36 MM, orpeZie/IUTh PacCTOSIHHAE MEXIY
KOMIIOHEHTaMHU.

50.0nTryeckasi CUCTeMa COCTOUT M3 JBYX TOHKUX KOMIIOHEHTOB, PACIO/I0KeHHBIX
Ha pacctosinuu d =25 MM, (hOKyCHOe paccTosiHue TiepBoro KomroHeHTa f * 1 =50 mm,
BTOpOro KomrioHeHTa f’;=-50 MM, ompefenuts (OKyCHOe pacCTOsiHHUE BCeil
CUCTEMBI.

51.0nTuueckasi cuCTeMa COCTOUT U3 JBYX TOHKUX KOMITOHEHTOB, PacCIOIOXKEHHBIX
Ha paccrossHuu d =25 MM, (OKyCHOe paccTosiHhe TiepBOro kKomrmoHeHTa f;’-50 mwm,
BTOpPOro KomrioHeHta f’ =-50 MM, omnpefenuTh 3aJHUM (POKa/JbHBIA OTPE30K a’
BCEU CUCTEMBI.

52.0nThueckasi CUCTeMa COCTOUT U3 [BYX TOHKHUX KOMIIOHEHTOB, PaCIIOI0’KeHHBIX
Ha pacctosinuu d =100 MM, dhoKycHOe paccTosiHUe TiepBoro kommoHeHTa f° 1 -50 mwm,
BTOpOTrO KOMIioHeHTa f’ ; =- 50 MM, oripesienuTh rnepefHui (HoKanbHbIN OTPE30K a
BCEU CUCTEMBI.

53.0nTrueckas cucTeMa COCTOUT U3 [IBYX PacCIlO/IOKEHHBIX B BO3/yXe KOMIIOHEHTOB
c ¢OKyCHbIMU pacCTOSSHUSIMU: TiepBoro komrmoHeHTa f’; =100 MM, BTOpOTO
kKoMrioHeHTa f ’; =- 50 MM. MI300pakeHre 6eCKOHEUHO yAa/leHHOTO 00BEeKTa 0KHO
MOMyunuThCsi Ha pacctosHurd 200 MM OT 3a/lHEM TIJIaBHOW TJIOCKOCTU BTOPOTO
KOMIOHeHTa. OrnpezieiuTh (POKYCHOe pacCTOSIHUE BCeU CUCTEMBI M PAacCTOSIHUE
MeXXy KOMIIOHeHTaMHU.

54.0nTryeckas cucTemMa COCTOUT U3 IBYX PacCIIO/IOKEHHBIX B BO3/lyXe KOMIIOHEHTOB
c ¢OKyCHbIMM pacCTOSHUSIMU: TiepBOro KomrioHeHTa f’; =50 MM, BTOpOTO
KoMrioHeHTa f’; =- 25 mm. MI300pakeHre 6eCKOHEUHO ya/ieHHOTO 00BEeKTa OKHO
MOMyUUTbCST Ha pacctossHu 40 MM OT 3aJJHed [JIaBHOM TJIOCKOCTH BTOPOTO
KomroHeHTa. OrnpegenuTs (OKyCHOe pacCTOsSIHUE BCeHW CUCTEMbI W PacCTOSIHUE
MeXXy KOMIIOHeHTaMHu.

55.0nTHuecKas cucremMa COCTOUT U3 [IBYX PacIloIOKEeHHbIX B BO3JyXe KOMIIOHEHTOB

C (oKycHbIMU pacCTOSHUSMM: TmepBoro kKommoHeHTa f’; =80 MM, BTOpOrO
komrioHeHTa f’; =- 40 mMm. M306paxeHne 6eCKOHEUHO yialeHHOTO 00BbeKTa JJO/KHO
MOJIyYUThCS Ha PACCTOSSHUM 45 MM OT 3aJiHe [JIaBHOW TIJIOCKOCTA BTOPOIO
KomroHeHTa. OrnpegenuTs (OKyCHOe pacCTOsSIHUE BCeHW CUCTEMbI W PaCCTOSIHUE
MKy KOMIIOHEeHTaMHU.

56.0nTHUecKas cucTeMa COCTOUT U3 [IBYX PacIlo/IOKEeHHbIX B BO3JyXe KOMIIOHEHTOB

C (OKycHbIMH pacCTOSHUSAMM: TmepBoro kKommoHeHTa f’; =50 MM, BTOpOrO
KomrioHeHTa f’; =- 50 Mm. VI306pakeHue 6eCKOHEUHO y/laIleHHOTO 00BeKTa J0/HKHO
MOJIyYUTHCSI Ha PACCTOSSHUKA 12.5MM OT 3aJjHel [JIaBHOW IIJIOCKOCTA BTOPOrO
KoMIIOHeHTa. OmnpefennuTb (POKyCHOe pacCTOsHHe BCel CHUCTeMbl M PacCTOsHUe
M€Ky KOMIIOHEHTaMH.



57.00beKTUB COCTOUT M3 JIBYX OJWHAKOBBIX BBIMYK/IO-TIJIOCKUX JUH3. TomiiuHa
KaKI0M uH3bl d=6 MM, TlOKa3zaTesib mpesomyeHuss n=1.5. POKyCcHOe pacCTOsiHUe
obbekTHBa f’ o5 =100 MM, a'r =50 MM. OnipefienUTh HOKYCHOE PacCTOSTHUE JIMH3BI U
pacCTosTHUE MeXKy JTMH3aMHU.

58.06BEKTUB COCTOMT W3 /IBYX OJWHAKOBBIX BBIMYK/IO-TUIOCKUX JIMH3. TosmuHa
KaKA0M nuH3bl d=7.5 MM, MoOKa3aresb TipesomsieHusi n=1.5. ®oKycHOe pacCcTossHUe
obbekTHBa f’ o5 =100 MM, a'r =50 MM. OmipesieUTh (HOKYCHOE PAaCCTOSTHUE JTMH3BI U
pacCTosiHUe MeXAy JIMH3aMHU.

59.0nTHuecKasi CMCTeMa COCTOMT W3 JIByX TOHKUX KOMITOHEHTOB, pPaCroJIOXKeHHbIX
Ha pacctosinuu d =50 MM, (hoKyCHOe paccTosinve TiepBoro komroHeHTa f * 1 =50 mwm,
BTOpPOro KomrioHeHTa f’; =-50 MM, omnpegenuTb (OKyCHOe pacCTOsSiHUe BCeH
CHCTEMBI.

60.0nTrueckasi cucteMa COCTOUT U3 [IBYX TOHKUX KOMIIOHEHTOB, PacIiOI0’KeHHBIX
Ha pacctosinuu d =10 MM, hoKyCcHOe paccTosiHue TiepBoro KomrnoHeHTa f ° 1 =50 mwm,
BTOpOro KoMmrioHeHTa f’; =- 50 MM, oripese/suTh (GOKYCHOe pacCTOsIHHUEe BCei
CHACTEMBI.

61.0nTHueckasi CUCTeMa COCTOUT U3 JBYX TOHKUX KOMIIOHEHTOB, PACIOI0KeHHBIX
Ha pacctosinuu d =50 MM, (hOKyCHOe paccTosiHue TiepBoro KommoHeHTa f’ | =50 mm,
BTOpOro KomroHeHTta f’ =-50 MM, orpeienuTh 3aAHHN (OKaTbHBIM OTPe30K a’g
BCEU CUCTEMBI.

62.00beKTMB COCTOUT M3 JIBYX OAWHAKOBBIX BBITYK/IO-TUIOCKMX J/MH3. TomuHa
Kaxaod muH3bl d=50 MM, moka3aresb rpenomsieHusi n=1.5. PoKycHOe paccTossHUe
obwekTnBa f’,6 =100 MM, a'r =50 MM, orpe/ie/IUTh epeIHUM (OKa/IbHBIM OTPE30K afp
BCel CUCTEeMBI.
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