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MpakTnyeckoe 3aHATHME Ne1. QHepreTMka CBeTOBbLIX BOJH

TeopeTnueckuii MaTepruall U3J0KEH B TJIaBe "2. DHEpreTuka CBETOBbIX BOJIH
[1,2].

lMpumepbI peweHust 3a0ay

3agava

MoTokom B 6.28 BT ocBelyaeTca npsiMoyronbHas nnowagka pasmepom
0.5 Ha 0.8 M. OnpenenuTb OCBEWEHHOCTb MoLWaakKu.

PeweHune:
OcCBelIeHHOCTh - BEIMYUHA, OOPaTHO MPOMOPIIMOHAIIbHAS TUTOIIA]IH.

Tlommasb IPSIMOYroiIbHOro o0bekra S=0.5-0.8=0.4 (M°)
OcBemeHHOCTh E=0/S=6.28/0.4=15.7 (B1/™")

OTBeT: OcBelleHHocTb E=15.7 B1/M2

3apava

Ob6paTHas npeabigywen 3agada - paccMaTpuMBaeTcs CBETUMOCTb Tena.
CBeTumocTtb kpyrnon nnowagkm 10 Bt/m2. TloTok, u3nyvyaembin
nnowaakoun cocrasnset 31.4 BT. Onpegenutb paguyc nioLwagku.

PeweHwe:
CooTtHomieHue it pacuera cBetumoct: M=®/S
S=d/M=31.4/10=3.14 ()
S=n-r’=3.14-r*, otkyma r’=S/n=1 (M°)
CrnenoBarenbHO, paauyC MUIOMAIKH =1 (M)

OtBeT: Paguyc nnowagkun coctasngaeT 1 m.

3apava

NcTouHuK Haxogutcsa Ha BbicoTe 1 M Hag KBagpaTHOW MNoLagkown.
Pasmvep ctopoHbl kBagpata 100 cm. lloTok, nagawowumin Ha [LaHHYHO
nrowaaky, coctaensget 6.28 Bt. Hantu cuny ceerta.

PeweHue:

Cuita cBeTa 3aBUCUT OT TEJIECHOTO yIVIA M NOTOKA. TelnecHbId yroiy B
2
JAHHOM Ccllydae paccuuThiBaeTcs Tak: Q=S/r

S=1 (m%); Q=1/1=1 (cp)
[=D/Q=6.28/1=6.28 (B1/cp)

OtBeT: Cuna cBeTa coctaBnsieT 6.28 Bt/cp.
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3agava

NCTOYHUK n3ny4yaeT HepaBHOMEPHLIM MOTOK cBeTa, paBHbin 31.4 BT.
OnpegennTb CpeHIo Chepuyeckyto cuny ceeTta.

PeweHnwue:
Cpennsisi chepudeckasi cuja CBETa paCCUUTHIBACTCS MO PopMyIie:
[=®/(4-m)=2.5 (B1/cp)

OteeT: Cuna ceeta coctasngdet 2.5 B1/cp.

3agava

MoTokom ocBellaeTcs Kpyrnasa nnotlagka. OCBeLLEHHOCTb paBHa 2 K.
Paavyc nnowaaku paseH 1 M. OnpeaennTtb NOTOK.

PeweHue:

OCBEIIEHHOCTh - BEJIMYMHA, OOpPAaTHO MPOMOPIIMOHAIbHAS TUIOIIAIH.
Cnauasia He00X0IMMO OIPEIEIUTH TIJIOIAb O0BEKTa:

S=n-r’=3.14-1-1=3.14 ()
IToTok HaXOOIUTCA UCXOO4 U3 COOTHOILICHUU JJIs1 OCBCIICHHOCTH .
E=®/S, 3nauutr O®=E-S=2-3.14=6.28 (;im)

OtBerT: lNoTok ©=6.28 nm.

3agava

CBeTUMOCTb Kpyrnon nnowagkn 12.7 nm/m?. TloTok, W3ny4yaembiit
nnowapgkon coctaendet 10 nm. Onpegenntb pagnyc niowaaku.

PeweHue:
Ceetumocth M=0/S
CIe10BaTeNbHO, TIOmanb paBHa: S=O/M=0.785 (v?).
S=n-r’=3.14-r%, otkyma r'=S/1=0.25 (M°) .
CnenoBarenbHo, paguyc r=0.5 (m).

OteeT: Paguyc nnowagkn coctasnset 0.5 m.

3agava

[MonHbIM NOTOK OT chepuyeckoro nambepToOBCKOro u3nyyaTens B
TenecHoMm Yyrre, obpasoBaHHOM BpalleHMeM nnockoro yrna o0=90°
coctaBnset 40 nm. OnpenenuTtb curny ceeTa usny4varerns.

PeweHue:
Cuiia cBeTa pacCUMTBIBACTCS UCXOS U3 COOTHOIIEHUs: [=D/Q

Caauana IMPOU3BOAUTCA paCdCT TCICCHOT'O yIJla:
Q=4-m-sin*(c/2)=4-1-2/4=2x (cp)
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Torna cuna ceera: [=®/Q=40/6.28=6.36 (m/cp)
OtBeT: [=6.36 nm/cp

3agava

Cuna ceeTa nnockoro nambeptoBckoro manydartensa cocrtasnget 31.83
ka. TenecHbin yron Q obpasoBaH BpaweHneM nnockoro yrna o=90°.
OnpegennTb NOMHbIA NOTOK OT N3rnyyaTtens.

PelueHue:
[TonHBIN NOTOK OT IJIOCKOTO JIAMOEPTOBCKOIO M3 Ty4aTess:
®=(n'I'sin’c)/2
®=31.8-3.14-1/2=100/2=50 (11m)

OtBeT: NMonHbIn noTok ®=50 nm

3apava

MoTok 40 nm ocBelwlaeT kKBagpaTHbIN paccemBaTens. CTOpoHa KBagparta
2 M. CrteneHb 6enn3Hbl nosepxHocTn 0.5. Onpegnenutb SPKOCTb
pacceuBaTtens.

PeweHue:
Banaqa pemaeTcsI B HCCKOJIBKO 2TallOB:
[t
I =

}IpKOCTL pacCCHuBaATCIIA: /I paCCUYUTBIBACTCS 4€PE3 OCBCUICHHOCTD.

CHauana onpezensieM OCBeIIeHHOCTh miommaaku, E=0®/S=40/4=10 (k)
3atem sipkocTh L=0.5-10/n=5/3.14=1.59 (x1/m°)

OtBeT: Apkoctb L=1.59 Kn/M?.

3ada4u Anss camocmosimesibHoU pabomel

I.ITorok 30 1M ocBemaer KBaApaTHbIM paccenBaresib. CTopoHa kBajapara 1.6 .

Crenens Oenu3ubl moBepxHocTu 0.2, OnpeaenuTs IpKOCTh paccenBaTesl.

2.ITotok 35 1M ocBelIaeT KBaApaTHbIM pacceuBaTenb. CtopoHa kBajpara 10 cm.
Crenenp 6enu3nbl noBepxHoctu 0.2. OnpeaenuTts SpKoCTh pacceuBaTesl.

3.Ilotok 35 nm ocemaer KBagpaTHel paccenBarenb. CtopoHa kBaapara 40 cwm.
Crenens Oenu3ubl moBepxHocTu 0.4. OnpeaenuTs IpKOCTh pacCcenBaTesl.

4.Ilotok 25 nM ocBemiaeT KBaApaTHbIN pacceuBarenb. CTopoHa KBajpara 2 M.
Crenens 6enu3nbl moBepxHOCTH 0.5. OnpenenuTs SpKOCTh pacCEUBATEIIS.

S5.IIorok 15 nm ocBemaer KBagpaTHbIM paccenBatenb. CTopoHa KBaaparta 15 cwm.
Crenenp 6enu3nbl moBepxHocTH 0.6. OnpeaenuTs SpKOCTh pacceuBaTesl.
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6.ITotok 15 1M ocBemiaeT KBaapaTHBIN paccenuBarelib. SIpKOCTh paccenBaTens
11 k™. Crenensr Genusubl mosepxHoctu 0.7. ONpeieNnTh pasMep CTOPOHEI
pacceuBareins. OTBET JaTh B M.

7.11oTok 20.5 1M OCBeIIaeT KBaJpaTHBIA pacceuBaTesb. ApKOCTh paccenBaTeis

2
18 km/m”. Crenenb Oenmm3ubl moBepxHocTH (.7. Ompenenutbs pasmep CTOPOHBI
pacceuBatensi. OTBET 1aTh B M.

8.ITorok 30 1M ocBemaeT KBaAPAaTHBIM paccenBaTelb. ApKOCTb pacCEenBaTEIS

2
21 ka/m". Crenenp OenusHbl noBepxHocTd 0.5. Omnpeaenutb pa3smep CTOPOHBI
pacceuBareins. OTBET JaTh B M.

9.ITotoxk 30 1M ocBellaeT KBaApaTHBIN paccenBarelib. SIpKOCTh pacceuBaTes

2
5 ka/m”. Crenenp Oenusnbl moepxHocTH 0.5. Ompenenuth pasmep CTOPOHBI
pacceuBarens. OTBET JaTh B M.

10.IToTok 10 1M ocBemaeT KBapaTHbIN paccenBaTelb. SIPKOCTh paccenBaTelst

2
11 kn/m”. Crenenb Oenusnbl moBepxHocTH (.7. Omnpenenutbs pasMep CTOPOHBI
pacceuBarens. OTBET 1aTh B M.

11.Ha paccemBarene co3gana ocBemeHHOCTh 11 k. Koaddwumuent Anpbdeno
noBepxHOCTH paBeH 0.6. OnpenenuTts sJpKOCTh pacCeuBaTeNsl.

12.Ha pacceuBarene co3gana ocemeHHOCTh 21 nk. Koaddumument Anbbeno
noBepxHocTH paBeH 0.2. OnpeaenuTs IPKOCTh paCCEUBATES.

13.Ha paccemBarene co3gaHa ocBemeHHOCTh 65 nk. Koaddwumuent Anpbdeno
noBepxHocTH paBeH 0.4. Onpenenuts sIpKOCTh pacCceuBaTeNsl.

14 Ha pacceuBarene co3gana ocBemeHHOCTh 21 nk. Koaddumment Anbbeno
noBepxHOCTH paseH 0.45. OnpenenuTs ApKOCTh pACCEUBATES.

15.Ha pacceuBarene co3gaHa ocBemeHHOCTh 47 k. Koaddumuent Anbbdeno
noBepxHOCTH paBeH 0.3. OnpenenuTtsb sIPKOCTh paccenBaTesl.

16.Ha pacceuBarene co3mana ocmemieHHOCTh 53 k. Koaddumument Annbemo
noBepxHOCTH paseH 0.2. OnpenennuTs spKOCTb pacCEUBaTEIS.

17.Ha pacceuBarene co3gaHa ocBemeHHOCTh 17 k. Koaddumuent Anbbdeno
noBepxHOCTH paBeH 0.6. OnpenenuTs sIPKOCTh paccenBaTesl.

18.Ha pacceusarene coznana ocsemeHHoCTh 100 nk. SIpkocTs paccenBarens
12 xa/M°Onpenenuts ko3pduueHT Ab6e10 MOBEPXHOCTH.

19.Ha pacceuBareiie co3aana ocBeleHHOCTh 312,5 nk. SIpkocTh paccenBaTens
64 K,Z[/Mzoﬂpe,ZLGJII/ITI) kodpunueHT AnpOea0 MOBEPXHOCTH.

20.Ha pacceuBarene coznana ocBemieHHOCTh 312,5 nk. SIpkocTs paccenBarens
59 kn/M*Onpenenuts K03QGHIHEHT AbOeI0 MOBEPXHOCTH.

21.Ha pacceuBareine co3iana ocBeIeHHOCTb 312,5 nk. SpkocTh paccenBaTens
54 K,Z[/Mzoﬂpe,ZLGJII/ITI) kod(punueHT AnpOea0 MOBEPXHOCTH.
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22.Ha pacceuBarene co3/iaHa OCBEIIEHHOCTh 62,5 k. SIpkocTh paccenBaTesns
2
10 xn/mM Onpenenuts kodhuiueHT AnbOe10 MTOBEPXHOCTH.

23.Ha pacceuBarene coznana ocsemieHHOCTh 110 nk. SIpkocTe paccenBarens
2
12 xn/m Onpeaenuth Ko3pPuiueHT AnbOe10 NOBEPXHOCTH.

24.Ha pacceuBarene co3znana ocsenieHHOCTh 310 nk. SIpkocTh paccenBaTens
2
63 xa/M Onpenenuts KodhuiueHT AnbOe10 TOBEPXHOCTH.

25.Ha pacceuBarene coznana ocsemeHHOCTh 300 nk. SpkocTes paccenBarens
2
55 kn/m"Onpenenuts ko3 PuimeHT Anbde10 MOBEPXHOCTH.

26.Ha pacceunBarene co3/iana OCBEIMIEHHOCTh 225 nk. SIpKkoCTh paccenBaTens
2
50 xa/mM Onpenenuts KodhuiueHT AnbOe10 TOBEPXHOCTH.

27 IlonHblA TOTOK OT CPEpPUUECKOro JaMOEPTOBCKOTO M3JIyyaTends B TEJIECHOM
yrie (0 oOpa3oBaHOM BpallleHHMEeM IuUlockoro yria 20° cocraBisieT 5 JIM.
OnpenenuTs CUITy CBETA U3JTy4aTelIs.

28.Cuna cBera ceprdeckoro J1aMOEepTOBCKOTO H3IydaTessi cocTaBisieT 6.37 K.
Tenecuslii yron €2 oOpa3oBaH BpamieHueM Iuiockoro yria 20°. OnpenenuThb
MOJIHBIM TIOTOK OT U3JTy4aTes.

29.Cuna cBeTra IUIOCKOTO JIaMOEpPTOBCKOTO H3iIyuaTenss cocrabisieT 14.32 k.
Tenecuniii yron ) obOpazoBaH BpamieHueMm Iiockoro yria 20°. OnpenenuThb
MOJIHBIN TIOTOK OT M3JTy4aTes.

30.Cuna cBeTra IUIOCKOTO JIaMOEpPTOBCKOTO H3JIyyarens cocTaBisieT 24 K.
Tenecuwiit yronm €0 o0pa3oBaH BpamieHueM Iuiockoro yria 20°. OnpenenuTb
MOJIHBIA MOTOK OT MU3JTy4yaTersl.

31.Cuna cBera IUIOCKOTO JIaMOEpPTOBCKOTO H3JIydyaress COCTaBisieT 18 K.
Tenecuniii yronm ) obOpazoBaH BpamieHueMm Iiockoro yria 30°. OnpenenuThb
MIOJTHBIM MMOTOK OT M3JTy4aTers.

32.Cuna cBeTa IUIOCKOTO JIaMOEpPTOBCKOTO H3JIyyaresns cocTaBisieT 24 K.
Tenecusiit yronm () o0pa3oBaH BpalleHHEM IUIOCKOTO yriia 25°. OnpenenuTb
TMIOJIHBIM TTOTOK OT M3JIy4aTelis.

33.Cuna cBera IUIOCKOTO JIaMOEPTOBCKOTO M3TydaTedsl COCTaBIAET S5 K.
Tenecuwiit yronm €2 oOpa3oBaH BpamieHueM tuiockoro yria 10°. OnpenenuThb
MOJIHBINM MOTOK OT MU3JIy4aTessl.

34.IlotokoM B 5 BT ocBemaercss npsMOyTojibpHas miomanka pasmepom 20 cMm. Ha
10 cm. OnipenienuTh OCBEIIEHHOCTD MIIOMIA/IKY.

35.ITotokoM B 16 BT ocBemiaercst npsiMoyrojibHas IUIOMIAAKa pa3MepoM 2 Ha 1 M.
OnpenenuTh OCBELIEHHOCTD IUIOMIAIKH.

36.I1otokom B 10 BT ocBemaercst kBaaparHas IUIOIIagKa, CTOPOHA KBaapara 1 m.
OmnpenennTts OCBEIEHHOCTD IIOLIAIKH.
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37.I1lotokoMm B 25 BT ocBemaercst npsiMOyrojibHas IUIOMIAIKa pa3MepoM 2 Ha 1 M.
OnpenenuTh OCBELIEHHOCTD IUIOMIAIKH.

38.IlotokoM B 16 BT ocBeniaeTcss npsMOyrojibpHas IJIOMIAAKa pasMepom 12 cM. Ha
16 cm. OnpenieuTh OCBEIIEHHOCTD IIIOMIA/IKH.

39.ITotokoMm B 16 BT ocBemiaercst npsiMoyrojibHas IUIOIIAAKa pazMepoM 2 Ha 1 M.
OrnpenennTs OCBEIIEHHOCTD MIOMIAIKH.

40.ITorokom B 15 BT ocBemaercss kBagpaTHas IUIOIIA/IKA, CTOPOHA KBajgpaTta 1 M.
OnpenenuTs OCBEICHHOCTD ILIOIIAKH.

41.ITotokom B 10 BT ocBemaercss kBagpaTHas IUIOlIaaKa, ctopoHa 20 cm.
OnpenenuTs OCBELIEHHOCTD IUIOMIAIKH.

42.ITorokom B 50 BT ocBemiaeTcst kBaapaTHas IIIOIIAIKA, CTOPOHA KBaapara 1.2 m.
OnpenenuTs OCBENIEHHOCTD TIIOMIAIKH.

43.ITorokom B 56 BT ocBemnaeTcss npsMOyToJibHas Ioniaaka pazmepoM 3 Ha 1 .
OrnpenenuTs OCBEIIEHHOCTD MIOMIAIKH.

44.CBeTUMOCTh KpyTJIOW uiomanku 10 Br/m”. Totok, V3J1y4aeMbIi IUIOLIAIKON
coctasisieT 15.7 Br. Onpenenuts paanyc mIomaakHy.

45.CBeTUMOCTb KPYTJIOW IUIOMIAAKU 15 Br/Mm>. [ToTok, M3iIydyaeMblid MJIOIIAIKON
coctasisiet 30 Bt. Onpenenuts pagnyc MIO0MIAIKH.

46.CBETUMOCTD KPYTJIOW IUIOIIAJKU 25 Br/m”. Totok, W3J1y4aeMbIi IUIOLIAKON
coctasisieT 45 Bt. Onpenenuts paanyc NIOMIAKH.

47.CBeTUMOCTh KpYTJION IUIOMAAKU 16 Br/Mm>. [ToTok, M3iydyaeMblid MIOIIAIKON
coctasisieT 41 Bt. Onpenenuts pagnyc MIO0MAIKH.

48.McTounuk Haxomutcs Ha BbicoTe 0.5 M Hax KBagpaTHOM rwiomaakon. Pazmep
cTtoponsl kBaapara 20 cM. [IoTok, naagaroniuil Ha JaHHYO ILIOIIAKY, COCTABIIAET 6
Br. Haiitu cuny cBera.

49.VICTOYHUK HAXOJUTCS HAa BBICOTE 2 M HaJ KBaJpaTHOM ILUIONIAJKOM, CTOpOHA
kBagpara 40 cm. [loTok, magaromumii Ha JaHHYHO IUIOIIAJIKY, cocTaBiser 9,42 Br.
Haittu cuiy cBera.

50.McTOYHMK HAXOIWUTCS Ha BBICOTE 2 M HAJ KBaJpaTHOM IUIOLIAJIKOM, CTOpOHA
kBajpara 50 cm. IloTok, magaromuii Ha JaHHYIO IUIOIIAJAKY, cocTaBiser 15 BT.
Havitu cuiy cBera.

51.McToyHMK HaXOOUTCS HA BBICOTE 2 M HaJ KPYTJioM muomankon. Pagnyc kpyra
50 cwm. TloTok, majaromuil Ha JaHHYIO ILIOMAAKy, coctasiseT 20 Br. Haiitu cuity
CBeTa.

52.ACTOYHUK HaxOAUTCS Ha BBICOTE 2 M HaJ MNPSIMOYTOJbHON IUIOIIAAKOM.
Pazmeprsr npsimoyronbHuka 50 Ha 60 cm. IloTtok, mamarouuii Ha JaHHYIO
momaaky, cocrasiuset 20 Bt. Haittu cuiy cBera.
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53.MlcTOYHUK HAXOJIUTCS Ha BbICOTE | M Haja KBaJpaTHOM IUJIOLIAJIKOM, CTOpOHA
kBajgpara 50 cm. IloTok, magarommii Ha MaHHYIO IUIOWIAAKY, cocTasiser 20 Br.
Haittu cuiy cBera.

54.VICTOYHUK M37Ty4aeT HEPaBHOMEPHBIN MOTOK CBETA, paBHBIM 5 BT. Onpeaenutsb
CPeHIO C(hepruUecKyIo CUITy CBETA.

55.McTOyHMK W3dydaeT HEpPAaBHOMEPHBIM IIOTOK CBeTa, paBHbM 10 Br.
OmnpenennTs CpeJHIOI C(HEPUIECKYIO CUITY CBETA.

56.MICTOYHMK WU3JlydaeT HEPABHOMEPHBIM MOTOK CBE€Ta, paBHbIM 25 BT.
OnpenenuTs CpeIHIO C(HEPUUYECKYIO CUITY CBETA.

57.McTouyHUK W3Iy4aeT HEPAaBHOMEPHBIM IOTOK CBeTa, paBHbIH 45 Br.
OmnpenenuTs CpeHIO cHEepruuecKyto CUTy CBETa.

58 McTOYHMK W3IydaeT HEpPAaBHOMEPHBIA IIOTOK CBeTa, paBHblM 50 Br.
OmnpenenuTs CpeJHIO cHEpUIECKYIO CUITy CBETA.

59.ITorokoM ocBemaercs kpyrias miomanaka. OcBeneHHOCTh paBHa S K. Paguyc
omaaky paBeH 10 mm. OnpenenuTs MOTOK.

60.ITotokoM ocBemaeTca kpyrias miomajaka. OCBEeneHHOCTh paBHa S JIK. Paguyc
IJIOIIAJIKU paBeH 56 cm. OnpeaenuTs NOTOK.

61.ITorokoM ocBemaercs kpyrias miomanaka. OcBeneHHOCTh paBHa S K. Paguyc
iommaaku paBeH 40 cMm. OnpenenuTh NOTOK.

2 .
62.CeetumocTth Tutomanku 1.7 am/m°. M3nydaemsiii moTok coctaBiser 10 M.
OnpenenuTs mIonaib.

63.Cuna cBeTa IUIOCKOTO JamMOEpTOBCKOro w3iyuaTens cocraBinsger 10 k.
TenecHslil yron o0pa3oBaH BpalleHUeM IUIOCKoro yria 15°. OnpeaenuTs NOJHbIN
MOTOK OT U3Ty4aTeis.

64.Cuna cBeTa IUIOCKOTO JIaMOEpPTOBCKOTO u3iyuarens cocraBiser 20 K.
Tenecuslit yron o0pa3zoBaH BpalleHreM Imiockoro yria 10°. Onpeaenuts moJHbIN
MOTOK OT U3Ty4daress.

65.1Totok 50 1M ocBewmaer kBaapaTHbIi paccenBaTenb. CtopoHa kBajgpata 0.5 m.
Crenens Oenu3ubl moBepxHocTu 0.5. OnpeaenuTs IpKOCTh paccenBaTes.

66.ITosHBI MOTOK OT cepuyeckoro JaMOEPTOBCKOTO M3Iy4aTesis B TEJIECCHOM
yriae € oOpa3oBaHOM BpamieHHeM Iuiockoro yria 10° cocraBmser 3 nm.
OnpenenuTs CUITY CBETA U3ITydaTells.

67.Cuna cBera chepudecKoro JTaMOEpTOBCKOTO H3JIy4aTelsisi COCTaBiseT 15 K.
Tenecuwiit yronm () o0pa3oBaH BpalieHueM IUIOckoro yria 14°. OmnpenenuThb
MOJIHBIA MOTOK OT MU3JIy4YaTersl.
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68.Cuna cBeTa IUIOCKOTO JaMOEPTOBCKOTO W3JIy4yaTessl CocTaBiser 12 Ko.
Tenecuwiit yronm €2 oOpazoBan BpamieHueM tuiockoro yria 30°. OmnpenenuThb
MOJIHBIN MOTOK OT MU3JIy4aTersl.

69.1TotokoM B 26 BT ocBemaercst npsiMOyrojibHasi 1uioiaaka pasmepom S Ha 50
MM. OnpeenuTh OCBEHIEHHOCTD IJIOIIAIKH.
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MpakTnyeckoe 3aHATHME No2.
NMpaBuno 3HakoB B onTuke. OCHOBHbLIE 3aKOHbI
pacnpocTpaHeHUs cBeTa

Teopernyeckuid Matepuan usnoxkeH B riase "3. [IpoxoxzaeHue cBera uepes
rpaHuily paszaena asyx cpen " [1,2].

lMpumepsbi peweHust 3aday

OnpeaenuTb yron NOBopoTa a NIOCKOro 3epkana oTHocuTtenbHo ocu OX,

€ecnu HanpasneHwe najawowero nyd4a 3agaHo yrnom B=10°, a

HanpaBneHne OTPaKEHHOro fy4a OT NEPBOro NOSIOXEHNS 3epKara yrriom
o

v=80".

PeweHne

ITo 3aKOHY OTPaKEHUS YIJIbI MAJAE€HHs U OTPAKEHUS PABHBI 110 MOJIYJIIO,
3HAYMT HAIPaBJIEHHE OTPAKEHHOrO JIyda IPU BTOPOM IIOJIOKEHUH
sepkana B’=10°.

VT0J OTKIIOHEHHS JTyda: w=y-R’=70°.

Kak mM3BECTHO, Yroj OTKJIOHEHMS Jyda B JBa pasza OOJbIIE YIJa
HIOBOPOTA 3epKaJia: w=70°=2a .

CrnenoBarenpHO, 0=35 °.

OtBeT: 0=35 °.
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3agava

Onpegenutb B rpagycax U MUHYTax npeaenbHbl yron nageHus nyyen
Ha BXOAHYH rpaHb MPSMOYrofibHOM paBHOOGEAPEHHOW MNPU3Mbl, NpU
KOTOPOM OTpaxawuwas rpaHb MOXeT ObiTb ewe 6e3 3epkanbHOro
nokpbITnA. [lNpusama wusrotoBrieHa m3 crekna np,=1.4 n Haxogutca B
BO34yXe.

PeweHne

Onpenensem npexaensHbld yron IIBO Ha rpanuine pasnuena CTEKIIO-
BO3/yX.

1o 3akoHy npenomieHus n,'sin &=ns-sin 90°
=41°16
N3 tpeyronbauka ABC onpenesnsem yroiu €; .

Buenrnuit yron tpeyroipauka ABC paBen 45°.(yroin Mexay HOpMaAMH
PaBEH YIJIy MEXAY CTOPOHAMHU TPEYTrOJIbHMKA, KaK YIJIbl CO B3aWMHO
NEPIECHAUKYJIIPHBIMU CTOPOHAMM).

BHenmHui yroa TpeyrojJibHMKAa paBeH CyMME YIJIOB HE IPHIEKAIIUX K
BEpLIMHE, OTCIOJA:

¢'|te, =45°, cnepoBarenpHo ¢'| = 3°44".

[IpuMeHUM 3aKOH MpPEIOMIIEHUS K TEPBOM MOBEPXHOCTH IPU3MBI U
OIPENEIIUM YIOJI €1

n, -sin(el)= n, -sin(e'l);
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sin(e,)=1.5163-sin(3°44), ¢, = 5°40'.
OTtBeT: £,= 5°40"'

3agava

O6beKkT HaxogawmMncsa B Boge, BuaeH nog yrrnom 60°. Onpegenntb yron
HaKNoHa NPenoMeHHOro ny4ya B BoAE, €CINM NnokasaTesb nperioMreHuns
n=1.33.

PeweHue:

£y =60° N

C} iy

i !
f
II'-
L

[Tox yriom B e, = 60° MbI HaOIIO1aEM MHUMOE H300paXkeHHe 00BEKTa.
[TpuMeHHM 3aKOH IPEJIOMIIEHHS W HAWAEM pEalbHBIA Yroa €', Iox
KOTOPBIM OOBEKT HaXOIUTCS B BOJIE.

VYrou, noj KOTOPBIM BUJEH OOBEKT - 3TO YroJl MHUMBIH, a pealbHO 3TO
yTOJI, T0JI KOTOPHIM Mbl CMOTPUM Ha 00BEKT. TakuM 00pa3oMm, Ham
JIaHBI € U N.

[lo 3akoHy npenomiieHus : n-sin €=n"-sin €'
sin(e';)=sin(e)/n';
sin(g';)=sin(60°)/1.33=0.709.
ITpenomiiennsiit yroa €'y pased 40°30'".

OTtBeT: Yron €'1=40°30'
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[Ba nnockux 3epKarna, pacnosyioxeHHbIX noa yrriom

YrioBoe 3CPKAJIO - HAaCTO UCIIOJIb3yCMasd B OIITUKC KOHCTPYKIIUA.
O

Puc. 1 'V enosoe 3eprano.

3aBUCUMOCTH MEXK/y HaAIlpaBICHUSMHU MAJAIONIETO U BBIXOISMIIETO JTyden s
CHCTEMBI, COCTOSIIEH U3 ABYX 3epkan : @@= 20

1. Yron OTKJIOHEHMS pPaBEH YIABOCHHOW BEJIMYHMHE YIJa MEXKIY
3epKaJIaMH.

2. IIpu moBopoOTE ABOMHOIO 3€PKaJIa yrojl OTKIOHEHUS HE N3MEHSIETCS

3. YroJj oTKJIIOHEHUS HE 3aBUCUT OT yriia raacHus:d

3apava

YrnoBoe 3epkano u3aMeHsieT HarnpasreHne nagaroLwero Ha Hero fiyva Ha
BenuuuHy w =30°. OnpegennTb yron npu BepLUnHe 3epkana.

PeweHue:

VYIoBo€ 3epKajio MOBOPAYMBAECT JIyd HA YIOJI, PABHBIM YJABOCHHOMY
yIUIy IIPpY BEPLIMHE 3€pKaja.

3HAYUT, YroJ IPU BepIInHE 6=15°.

OTBeT: Yron npu BepLUMHe ABOWHOro 3epkana c=15°.

A hekT NonHOro BHyTpPeHHero oTpaXxeHMUs Kak 4YacTHbIA criyyan
3aKoHa npefioMrneHus

IIo COOTHOIICHUAM 3aKOHa IMPCIOMIICHUA HECIO0XHO YCTaHOBHUTD:
HpCI[eJ'IBHBIf/’I YIoJd IMOJIHOT'O BHYTPCHHCIO OTPAKCHUA - ITO YIOJI, IIPHU IIaACHUU
Mo KOTOPBIM HpeHOMHeHHBIﬁ Jy4d HOﬁﬂeT BOOJIb T'paHUIIBI pa3aciia ABYX CPCI,
TCOPCTUUCCKHN AAKC HC ITPOHHKAA HU B OIHY M3 HUX.
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Puc. 2 O¢pghexm I1BO.

IIo cooTHOLIEHUSAM AJIA 3dKOHA MPEIIOMIICHUA HCCJIOKHO YCTAHOBUTD!

n-sin £, =n sin & — £, =90°

VYT0J1 TOTHOTO BHYTPEHHETO OTPAYKEHUSI:

f

. F1 . .

[TonHOE BHYTpEeHHEE OTpa)KE€HUE MOXKET MPOUCXOJUTH TOJIBKO JJIS MEpexoja
U3 cpepl OoJiee TUIOTHON B MeHee TIoTHYI0. Havye nomyuntes curyc 6ombine 1 (a

ATO HEBO3MOYKHO).

NMpumeHeHne aBnenus NBO

SIBneHne IMOJHOTO BHYTPCHHCTO OTPaXXCHHA HCIIOJB3YCTCA B OIITHKC. B
BOJIOKOHHOM OIITUKEC, B IpU3Max IJId ITOACBCTKU IITPHUXOB U HCpCKpCCTI/Iﬁ nT.IO.

a) CeetoBoA

Jlist mepenayn cBeTa Wik U300pakeHUs TI0 BOJIOKHY

UCIIOJIb3YETCSI CBETOBO/:
O&0QA04Kd

XLA90

Puc. 3 Ceemoesoo.

L

ax * o

5'
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CBer 3amyckaercsi B KHWJIy CBETOBOJA MOJ yrioMm, OonbimuMm yriaa [IBO, u
TakuM 00pa3oM, MHOTOKPaTHO OTpa)kasCh OT CTEH, CBET JOXOJIUT [0 KOHIIA
CBETOBOJIA.

6) Mpuambl

OTtpaxeHue OT TpaHeil B mpu3Max.
[MPU3MA OIITUYECKAS - npu3ma u3 mpo3payHoro BEecTBa (CTEKOJI, KBapIia,
dmroopura, LiF, NaCl, KBr, Csl u gp.) Paznmuuaror -cnekrtpagbHbie
(IMCIEPCUOHHBIE) TPU3MbI, KOTOPHIE WCHOJB3YIOT MJIsI HW3Y4YCHHUs SBJICHUH,
CBSI3aHHBIX C JIUCHEPCHENl CBeTa, W MPUMEHSIOT B CIEKTPaJIbHBIX NPUOOpax;
OTpa)KaTENIbHbIE MPU3MBI, TMPUMEHSIOIMINECS B ONTHYECKUX CHUCTeMax ISt
WM3MEHEHHUS HAaIIpaBJICHUS JIy4Yel; MONSPU3ALIMOHHBIC IPU3MBI.

Ecnu pacuer mokaspiBaeT, 4To yroJ MajcHus jyda Ha OTPAXKAIOUIYI T'PAHb
00JIbIIIe yIJIa TIOJIHOTO BHYTPEHHETO OTPaKEHHSs, 3TO O3HAYaeT, YTO Ha JAHHYIO
IpaHb OTPAXKaroUIee MOKPHITUE HAHOCUTD HE HYXKHO.

3apava

Onpegenntb yron MOMHOMO BHYTPEHHEro OTpPaXeHUst Ha rpaHuue
pasgena cpepq CTeKno-Bo3ayX.

PeweHune:

n=1(posmyx); 7 =1.5163; “mgo =4l7l6 Yroa  MOJIHOTO
BHYTPEHHETO OTPAYKEHHS.

OtBerT: [lonHOe BHYTpeHHee oTpaxeHune byaeT HacTynaTtb npu yrnax,

2] o !
Gonblmnx yem Fmeo 41716

3agava

[MokasaTenb npenomneHunsa nepson cpeabl n1=2. CunnHyc yrna MNBO 0.71.
OnpenenuTb NokasaTtesib NpenoMsieHna BTOPOn cpeabl.

PelueHue:
[To cotHomenusm s yraa [IBO:
Nn,=sIn €qgo'N;

Takum oOpazom, n,=0.71-2=1.42

OrtBeT: NokasaTenb NpenomMreHns BTopon cpeapbl N,=1.42

3ada4u Onss camocmosimersibHoU pabomali

1.CBer mnagaer HOpPMAJIIBHO Ha TpaHMIly paszfena AByx cpen. Ilokaszarens
npenomiieHus: BTopod cpenbl n,=1.3. Koadbdumuent orpaxkenus p=0.018.
OnpenenuThs NOKa3aTelb MPEJIOMIIEHUS IEPBOM CPeIbI.
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2.CBer mamaer HOpPMaJIbHO Ha TpaHMIy paszaena 1Byx cpen. Ilokasarens
npenomieHus: mepBoit cpenbl n;=1.33. Koadpdunument orpaxkenus p=0.004.
OmnpenenuTs TOKA3aTeb MPEIOMIICHUS BTOPOW CPEIbI.

3.CBer mamaeT HOpPMAJIbHO Ha TpaHUIy pazaena AByx cpen. Ilokazarensb
nperomieHus: BTopoil cpensl ny=1.5. Koaddunument orpaxkenus p=0.004.
OmnpenenuTts MoKa3aTeNb MPEIOMICHUS TTEPBOM CPEJIBI.

4.CBeT mamaer HOPMaAJIbHO HA TpaHUIly pasaena AByx cped. Ilokazarens
npenomiieHus: nepBoit cpenbl n=1.4. Koadbdumuent npomyckanus 1=0.969.
OnpenenuTs NoKa3aTeab MPEIOMICHUSI BTOPOIl CpEibl.

5.CBer mamaeT HOpPMAJIbHO Ha TpaHUIy pazaena AByx cpen. Ilokazarensb
nperoMieHus: BTOpod cpeabl n,=2. Koadduinment mnpomyckanus 1=0.969.
OmnpenenuTs oKa3aTeNb MPEIOMIICHUS TIEPBOM CPEJIBI.

6.Ilokazarens nmpenomiieHus: iepBoi cpeasl ny=1.5. Bropoii, n,=1.8. Onpenenuts
KO3 GUIIUEHT OTpaKEHUS PU HOPMAIBHOM Ta/ICHUHU CBETA.

7.11okazarens mpenomMieHus nepBoil cpeapl ni=1.5. Bropoi, n,=1.6. Onpeaenutsb
KO3 (PUIIMEHT MPONyCKaHuUs TP HOPMAJIHLHOM MaJICHUH CBETA.

8.Ilokazarenp npenomieHus nepBoil cpeasl n;=1.5. Bropoii, n,=1.6. Onpenenursb
KO3 GUIIUEHT OTpaXEHUS P HOPMAIBHOM Ta/ICHUHU CBETA.

9.0mnpenenuTb yroyi HakjoOHa OTPAXXEHHOTO OT IUIOCKOTO 3epkaia jyya (y), eciu

HaIlpaBJICHUE IaJaroIIero Jiyda 3agaHo yriom [B=0°, a yroi HakJoHa 3epKaja
o=45°.

10.0npenenuTh yroy HakjOHa MaJaloIIero Ha IUIOCKoe 3epkayio jyda (f), ecnu
HaIpPAaBJICHUE OTPAXKEHHOTO Jyda 3aJaHo yriioMm y=90°, a yrona HakJIOHa 3epKajia
a=45°.

11.0mpenenuTs yroa MmoBOpOTa IUIOCKOTO 3epKajia oTHocuTedbHO ocu OX (a),
€CJIM HalpaBJeHUE TMaJarlIero Jyda 3amaHo yrioMm B=10°, a HampaBieHUE
OTPaXKEHHOT O J1y4a Y =60°.

12.0npenenuTs yroa MmoBOpOTa IIIOCKOIO 3epKajla OTHOcUTenbHO ocu OX (a),
€C/IM HalpaBiIeHHE NAJAIOIIEro Jyda 3aJaHo yriaoM [=45°, a HampasiieHue
OTPaXEHHOT0 JIy4da y =85°.

13.0npenenuTh HampaBlICHHE MaJarolIero Ha INIOCKOe 3epkano jayda (f), eciau
HaIlpaBJICHUE OTPAXKEHHOTO Jyya 3aJaHo yriioM y =60°, a yroja HakJIOHa 3epKajia
a=25°.

14.ITocne yrioBoro 3epkajga Jdyd HIET B CTOPOHY, OOpaTHYIO HaIpaBJICHHUIO
nageHusi. OnpeneanuTs YroJ Mpu BEpIIMHE JBOMHOTO 3epKaa.

15.YrnoBoe 3epkano umeeT yroia npu BepinHe 10°. Onpeaenuts yroia noBopoTa
Jy4a, HaJIafoIIero Ha TAKoe 3epKao.
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Puc. 4 Ilosopom 3epkana.

16.YrinoBoe 3epkajio U3MEHSET HAMpABJICHUE NAJAOIIEr0 Ha HEro Jiyya Ha
BennuuHy Y=90°. OnpenenuTts yroi npy BEPIIUHE 3€pKaia.

17.YrnoBoe 3epkaio M3MEHSET HANPABJICHUE NAJAOLIET0 HAa HEro Jiyya Ha
BesmunHy Y=180°. Onpenenurts yroji npy BEPIIMHE 3epKaIa.

18.YrnoBoe 3epkasio umeeT yroa npu BepumHe 90°. Onpenenuts yroyi noBopoTa
Jy4a, MaJIaloliero Ha TaKoe 3epKallo.

19.I1okazarens mnpenomienuss nepBod cpensl n=1.41. Cumyc yrma IIBO
sin(eppp)=0.71. Onpeaenuts nokazaTenb mpesoMiieHus BTopoit cpenbl.0020

20.ITokazarens mperoMiieHHsT BTOpo cpenbl n,=1. CuHyC yriia MOJHOIO
BHYTPEHHETO OTpaxkeHus sin(enpo)=0.71. Onpenenutp mokazaTesib MPETOMICHUS
IIEPBOU CPEMBI.

21.1Toka3arens npenoMIIeHUs EpBOM cpenbl nj=1.55. Yroa moaHoro BHyTpEHHETO
OTpakeHMs paBeH 45°. OnpenenuTp MoKa3aTeib NpeJIoOMIEHUS BTOPOM CPEMBI.

22 Ilokazarenb mpesioMiieHHs TepBoM cpeasl n=2. Brtopoi, n,=1. Ilpu kaxom
HauMEHbIIEM yrje mnaaeHus (B Trpaaycax) BO3MOXHO SBJIEHUE IOJHOTO
BHYTPEHHETO OTpaXeHUs?

23.Iloka3aTenb MpenoMIIEHHs MEPBOM cpelbl ny=2. YTOJI MOJHOIO BHYTPEHHEIO
OTpakeHMs paBeH 45°. OnpenenuTp MoKa3areib NPeJIoOMIEHUS BTOPOM CPEMBI.

24.0OnpenenuTth B Ipaaycax MPEAeIbHbIA YroJl MOJHOTO BHYTPEHHETO OTPaKeHUs
Ha rpa”ule anmas-Bo3ayx. [lokazarens npenomienus anmaza n=2.417.

25.0npenennTh yroj NOBOPOTA ¢ INIOCKOrO 3€pKajia OTHOCUTENBHO ocu OX, ecnu
HallpaBlICHHWE MAJAIOIIEro Jy4a 3azaHo yriaom [=10°, a HampaBieHue
OTPa’KEHHOTO JIy4ya OT IIEPBOTO HOJIOKEHHUS 3epKaia yrioM y=80°.
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26.0npenenuTh yroj NOBOPOTa ¢ IIOCKOTO 3€pKaja OTHocuTelbHO ocu OX, ecnu
HalpaBJieHHE MaJaroliero Jyda 3ajaHo yrioM [=25°, a HampaBieHHe
OTPa)KEHHOTO JIy4a OT TIEPBOTO MOJIOKEHHUS 3epKajia yriioM y=65°.

27.0npenenuTh yroj NOBOPOTa ¢ IJIOCKOrO 3€pKaja OTHOocUuTelbHO ocu OX, ecnu
HalpaBJieHHE MaJaroliero Jjyda 3amgaHo yrioM [=20°, a HampaBieHHE
OTPa)KEHHOTO JIy4a OT TIEPBOTO MOJIOKEHHUS 3epKaiia yriiom y=70°.

28.0mpeaenuTth yroyi NoBopoTa o MIOCKOTo 3epKajia OTHOCUTeNbHO ocu OX, ecnu
HalpaBJicHWE TMajaromero Jjyda 3amaHo yrioM [=40°, a HampaBieHue
OTPa)KEHHOTO JIyda OT TIEPBOTO MOJIOKEHHUS 3epKaia yriioM y=80°.

29.0mnpeaenuth yroyi nNoBopoTa o MIOCKOTo 3epKajia OTHOCUTeNbHO ocu OX, ecnu
HalpaBJicHWE TMajaromero Jjyda 3amaHo yrioMm [=10°, a HampasieHue
OTPa’KEHHOTO JIy4ya OT IIEPBOTO HOJIOKEHHUS 3epKaia yrioM y=70°.

30.0npenenuTh yroy MOBOPOTA 0O IUIOCKOTO 3€pKaja OTHOCUTENBLHO ocu OX, ecnu
HaIpaBJICHHE MaJaroero jJyda 3a1aHo yrioM B=5°, a HampaBiIeHHE OTPaKCHHOTO
Jlyda OT TIEPBOTO MOJIOKEHHS 3epKaia yIrioM y=65°,

31.0npenenuTs yroj NOBOpPOTa 0. IJIOCKOTO 3€pKajia oTHocuTenbHo ocu OX, ecnu
HalpaBJICHWE MAJAIOIero Jy4a 3amaHo yriaom [=35°, a HampaBieHue
OTPaKEHHOTO JIy4ya OT MEPBOTO TOJOKEHHS 3epKaja yriaom y=75°,

32.0npenenuTs yrojl HOBOPOTA 0. IJIOCKOTO 3€pKaia oTHocuTenbHo ocu OX, ecnu
HalpaBJCHWE MQJAIOIero Jy4a 3amaHo yriaom [=15°, a wHampaBieHue
OTPaKEHHOTO JIy4a OT MEPBOTO TOJOKEHHS 3epKaja yriaom y=75°,

33.0mnpenenuTh yroi MmoBopoTa o MIOCKOTo 3epKana OTHOcuTenbHO ocu OX, eciau
HalpaBJieHHE MaJarolmero Jjyda 3amgaHo yrioM [=30°, a HampaBieHHe
OTPaXKEHHOI'O JIyda OT IIEPBOr0 MOJI0KEHHUS 3epKaa yriaoM y=60°,

34.0npenenuTh yroi MoBopoTa o MIOCKOTo 3epKana OTHOcUuTenbHO ocu OX, eciau
HalpaBJieHHE MaJaroliero Jyda 3amaHo yrioM [=45°, a HampasieHue
OTPaXKEHHOI'O JIyda OT IIEPBOro MOJI0KEHHUS 3epKaa yriaoM y=80°,

35.ITnockoe 3epkao MOBEPHYTO oOTHocuTenbHO ocu OX ma yrom o=5 °,
HaIpaBJICHHE TaJafOIIEro Jyda 3a1aHo yriaoMm =20°. OnpeaenanuTts yrol HaKIOHa Y
OTPa)XEHHOI0 Jy4a OT NEPBOIO MOJIOKEHUS 3E€pKaa.

36.ITnockoe 3epkajo IMOBepHYTO oOTHOocuTenbHO ocu OX ma yrom a=10°
HaIpaBJICHHE TaJarOIIEro Jyda 3a1aHo yriaoMm =15°. OnpeaenanuTts yroi HaKIOHA Y
OTPAXKEHHOTO JIyya OT HEPBOTO MOJIOKEHHUS 3epKaia.

37.Ilnockoe 3epKajo IMOBEpHYTO oOTHocuTenbHO ocu OX ma yrom a=15°
HaIpaBJICHHE TaJarOIIEro Jyda 3a1ano yriaom =20°. OnpeaenanuTts yroi HaKIOHA Y
OTPa)XEHHOI0 Jy4a OT NEPBOIO MOJIOKEHUS 3€pKaa.
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38.Ilmockoe 3epKajo MOBEPHYTO OTHOCHTENbHO ocu OX wmHa yrom o=20°
HaIpaBJIeHHE aJaroIIEro Jy4a 3a1ano yriaoMm B=10°. OnpeaenanuTts yroi HaKIOHA Y
OTPAXXEHHOTO JIy4ya OT NEPBOT0 MOJIOKEHUS 3epKaJa.

39.ITnockoe 3epKajo IOBEpHYTO OTHOocuTenbHO ocu OX ma yronm a=12°
HaIpaBJICHKE TaJarOIIEro Jyda 3a1aHo yriaoMm B=21°. OnpenennuTts yroi HaKIOHA Y
OTPAXKEHHOTO JIyua OT MEPBOTO MOJIOKEHUS 3epKaia.

40.IInockoe 3epkano MOBEPHYTO oTHOocUTenbHO ocu OX Ha yrom o0=35°
HaIpaBJICHKE TaJarOIIEro Jyda 3a1ano yriaoMm B=15°. OnpenenanuTts yroi HaKJIOHA Y
OTPaXEHHOTO JTIy4a OT MIEPBOTO MOJIOKCHUS 3epKaJa.

41.ITm0cKoe 3epKajo MOBEPHYTO oOTHOcHTeNbHO ocu OX Ha yrom a=27°,
HaIpaBJICHKE TaJAr0IIEro JyYa 3a1ano yriaoMm B=13°. OnpenennuTts yroi HaKJIOHA Y
OTPAXXEHHOTO JIy4ya OT NEPBOT0 MOJIOKEHUS 3epKaJa.

42 Ilnockoe 3epkano MOBEPHYTO oTHocuTenbHo ocu OX Ha yrom o=31°
HaIpaBJICHHE TaJarOIIEro Jy4a 3a1ano yriaoMm =18°. OnpenennuTts yroi HaKJIOHA Y
OTPAXKEHHOTO JIyya OT EPBOTO MOJIOKEHHUS 3epKaia.

43 IInockoe 3epKano MOBEPHYTO oTHocuTenbHo ocu OX Ha yrom o=12°
HaIpaBJICHHE TaJafOIIEro Jyda 3aaHo yriaoMm =16°. OnpeaenanTts yroi HaKIOHA Y
OTPAXKEHHOTO JIyya OT IEPBOTO MOJIOKEHHUS 3epKaia.

44 TInockoe 3epkano MOBEPHYTO oTHocuTenbHo ocu OX Ha yrom o=18°
HaIpaBJICHHE TaJal0IIEro Jyda 3a1aHo yriaoMm =14°. OnpeaenanuTts yroi HaKIOHA Y
OTPAXKEHHOTO JIyya OT EPBOTO MOJIOKEHHUS 3epKaia.

45 IInockoe 3epkailo MOBEPHYTO Ha yroia o=12 ° ormocurensHo ocu OX.
OnpenenuTh HampaplieHWE  MAJalONIEro Ha 3epkano ayda (yron [3), eciu
HaIlpaBJICHHE OTPAXKEHHOTO JIyda OT MEPBOro IMOJIOKEHHS 3€pKaja 3aJaH0 yTJIOM
v=34°.

46.ITm0cKOe  3epKajio TOBEpHYTO Ha yron o=5" orHocuTenbHO ocu OX.
OnpenenuTh HampaplieHWE  MAJaloONIero Ha 3epkano ayda (yron [3), eciu
HaIlpaBJICHUE OTPAXKEHHOTO Jiy4ya OT MEPBOro IMOJIOKEHHS 3€pKaja 3aJaH0 yTJIOM
v=70°.

47 I1nockoe 3epKajo IOBEpHYTO Ha yroa o=5° orHocurensHo ocu OX.
OnpenenuTh HampaplieHWE  MAJalONIEro Ha 3epkano ayda (yroin [3), eciu
HaIPABJICHUE OTPAXKECHHOTO JIyda OT IIEPBOr0O MOJIOKEHUS 3€pKaja 3aJaHO YTJIOM
1=80°.

48.Ilnockoe 3epkano moBepHyTo Ha yroia o=20° orHocutenbHo ocu OX.
OnpenenuTh HampaplieHWE  MAJAlONIEro Ha 3epkano jayda (yroan [3), eciu
HaIpaBJICHUE OTPAXKEHHOTO Jiy4ya OT MEPBOro MOJIOKEHHS 3epKaja 3aJaH0 yTJIOM
1=60°.

49 Ilnockoe 3epkaino MOBepHYTO Ha yroia o=10° orHocutensHo ocu OX.
OnpenenuTh HampaplieHWE  MAJAlONIEro Ha 3epkano ayda (yron [3), eciu
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HaIpaBJIEHUE OTPAKEHHOIO Jyda OT IIEPBOIO IMOJIOXKEHHS 3e€pKajla 3a1aH0 yIIIOM
1=20°.

50.ITmockoe 3epkano moBepHyTo Ha yron o=17° orHocurensHo ocu OX.

OnpenenuTh HampaBlieHWE  MAJAIONIEro Ha 3epkayio Jjyda (yron [3), eciu

HaIlpaBJICHUE OTPAXKEHHOTO Jiy4ya OT MEPBOro MOJIOKEHHS 3epKaja 3aJaH0 yTJIOM
0

y=34".

51.ITmockoe 3epkano moBepHyro Ha yron o=10° orHocurensHo ocu OX.

OnpenenuTh HampaBlieHWE  MAJAIONIEro Ha 3epkayio Jjyda (yron [3), eciu

HaIpaBJICHUE OTPAXKEHHOTO Jiy4ya OT MEPBOro MOJIOKEHHS 3epKaja 3aJaH0 yTJIOM
o

v=50".

52.Ilmockoe 3epkano moBepHyro Ha yron o=30° orHocurensHo ocu OX.

OnpenenuTh HampaBlieHWE  MAJAIONIEro Ha 3epkayio Jjyda (yron [3), eciu

HaIpaBJICHUE OTPAXKEHHOTO Jiy4ya OT MEPBOro MOJIOKEHHS 3epKaja 3aJaH0 yIJIOM
o

v=80".

53.Ilmockoe 3epkano moBepHyro Ha yron o=10° orHocurensHo ocu OX.

OnpenenuTh HampaBlieHWE  MAJAIONIEro Ha 3epkayio Jjyda (yron [3), eciu

HaIpaBJICHUE OTPAXKEHHOTO Jy4ya OT MEPBOro MOJIOKEHHS 3epKaja 3aJaH0 yTJIOM
o

v=30".

54.Ilmockoe 3epkajo MOBepHYTO Ha yron o=15° orHocurensHo ocu OX.

OnpenenuTh HampaBlieHWE  MAJAIONIEro Ha 3epkayio Jjyda (yron [3), eciau

HaIpaBJI€HUE OTPAKEHHOTO JIyya OT MEPBOI0 MOJOKEHUS 3epKajia 3aJaH0 YIJIOM
[}

y=45".

55.Y10J1 OTKIIOHEHHMS JTyda IPHU IOBOPOTE IUIOCKOIo 3epKana »=15°, HarpaBiieHue
A afoNIero Jiyda 3agaHo yrioM P=25°. Onpenenuts yroa MajeHus Tyda € MpH
IIEPBOM IOJIOKEHUH 3€pKaa.

56.YT0J1 OTKIIOHEHHMS Jyda IPU TIOBOPOTE IUIOCKOTO0 3epkana »=10°, HarpaBieHne
Iaaroiero Jiyda 3agafo yrioM P=40°. Onpenenurs yroi majeHus yda € MpH
NIEPBOM IOJIOKEHUHU 3epKaJia.

57.YT011 OTKIOHEHHMS JIy4a IIPH IOBOPOTE IIOCKOTO 3epkaia »=70°, HalpaBJIcHHEe
A aromIero Jiyda 3agafo yrioM P=15°. Onpenenuts yroa majeHus yda € MpH
MIEPBOM IOJIOKEHUU 3epKaa.

58.YT011 OTKIIOHEHHMS JTyda IPU TOBOPOTE IIOCKOTo 3epkana v=40°, HarpaBiieHue
Haaroniero Jyya 3agafo yriaoM PB=20°. Onpenenurs yroi majeHus yda € MpH
MIEPBOM IOJI0KEHUU 3epKaa.

59.YT011 OTKIOHEHHMS JIy4a IIPH OBOPOTE IIOCKOTo 3epkaia »=20°, HalpaBJIcHHE
HaJaroIIero Jiyda 3agano yriaoM P=30°. OmnpenenuTs yroji majeHus jyda € MpH
NIEPBOM MOJIOKEHUHU 3epKaa.
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60.YT0J1 OTKIIOHEHHMS JTyda IPHU IOBOPOTE IUIOCKOIo 3epkana »=30°, HalpaBiieHHe
MaafoNIero Jiyda 3agaHo yrioM PB=25°. Onpenenuts yroa MajeHus Tyda € MpH
NIEPBOM IOJIOKEHNUHU 3€pKaa.

61.YT0J1 OTKIIOHEHHMS JTyda IPH TIOBOPOTE IIOCKOTO 3epKayia »=22°, HalpaBJIcHHE
Haarouiero Jydya 3agafo yriaoM B=30°. Onpenenurs yroi majeHus yda € MpH
NIEPBOM IOJIOKEHUHU 3epKaia.

62.YT0II OTKIOHEHHMS JIy4a IIPH IOBOPOTE IIOCKOTo 3epkaia »=80°, HalpaBJIcHHEe
HaJaroIIero Jiyda 3afgano yriaoM [=20°. OmnpenenuTs yroji MajieHus jyda €; MpH
MIEPBOM IOJIOKEHUU 3epKaa.

63.YT0J1 OTKIIOHEHHMS JTyda IPU TIOBOPOTE IUIOCKOTo 3epkana »=90°, HarpaBiieH1e
aarolIero Jiyya 3agao yriaoM PB=15°. Onpenenurs yroi majeHus yda € MpH
MIEPBOM IOJIOKEHUH 3€pKaa.

64.YT0I1 OTKIOHEHHMS JIy4a IIPH IOBOPOTE IIOCKOTO 3epKaia »=35°, HalpaBJIcHHEe
A aroNIero Jiyda 3agao yrioM PB=15°. Onpenenuts yroa majeHus Tyda € MpH
NIEPBOM MOJIOKEHUHU 3epKaa.

65.YT0J1 OTKIIOHEHHS JTyda IPHU IOBOPOTE IUIOCKOro 3epkana v=40°, HarpaBiieHue
A afoNIero Jiyda 3agaHo yrioM P=35°. Onpenenuts yroa MajeHus Tyda € MpH
IIEPBOM IOJIOKEHNUHN 3€pKaIa.

66.YTOII OTKJIOHEHHS Jy4a HpH IIOBOPOTE IUIOCKOro 3epkama ®=10°. Yrox
MajeHus] Jiyda TIPH TIEPBOM TIOJIOKEHUM 3epkana €,=26°. OnpeneianTts yroi
naJeHus Jiyya €, IpHU MOBOPOTE 3epKaa.

67.Yroi OTKJIOHEHMs Jiyda IpH IOBOPOTE IUIOCKOrO 3epkama ®=25°. Yron
HaJcHMs JIyda IpU IEPBOM IOJNIOKeHMH 3epkana €=30°. OmpenenuTs yroi
naJieHus Jiyda €, IpU MMOBOPOTE 3€pKaJia.

68.YTOII OTKJIOHEHHS Jy4a NpH IIOBOPOTE IUIOCKOro 3epkama o=12°. Yrox
MajeHusl Jiyda TPH TIEPBOM TIOJIOKEHUM 3epKana €,=36°. OnpeneianTts yroi
najfieHus Jiyya €, IpHU MOBOPOTE 3epKaJia.

69.YTon OTKJIOHEHWs Jiyda TPH [OBOPOTE IUIOCKOro 3epkama ®=40°. VYron
MajeHus] Jyda TPH TIEPBOM TIOJNIOKEHUHM 3epkana €,=35°. Omnpeaenauts yrom
NaJIcHUs JIy4a €, IPU II0BOPOTE 3epKaa.

70.Yron OTKJIOHEHWs Jiyda MpPH IOBOPOTE IUIOCKOro 3epkama ®=60°. Yromn
HajeHus Jiyda ITIpH IIEPBOM TII0JIOKeHUHM 3epkana €,=30°. Omnpeneianuts yroiu
najfieHus Jiyya €, IpH1 MOBOPOTE 3epKaJia.

71.Yron OTKJIOHEHWS Jiyda TPH MOBOPOTE IUIOCKOro 3epkama ®=50°. VYron
MajeHus] Jyda TPH TIEPBOM TIOJNIOKEHUHM 3epkana €=15°. Omnpeaenauts yrom
NaJIeHUs JIy4a €, IPU IIOBOPOTE 3epKaa.

72.Vron OTKJIOHEHHs Jiyda IpH IOBOPOTE IUIOCKOro 3epkama ®=30°. VYron
HajeHus Jiyda IIpH IIEPBOM TII0JIoKeHuH 3epkana €,=20°. Onpeneiauts yroi
naJieHus Jiyda €, IpU MMOBOPOTE 3€pKalia.
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73.Yron OTKJIOHEHHs Jiyda IpH IOBOPOTE IUIOCKOro 3epkama ®=20°. Yromn
MajeHUsl Jiyda TPH TIEPBOM TOJNOXKeHuH 3epkana €,=42°. Omnpenenauth yrom
naJeHus JIyya €, IpH IOBOPOTE 3epKaa.

74.YTon OTKJIOHEHWs Jiyda TpPH IOBOPOTE IUIOCKOro 3epkana ®=42°. Yron
HajeHus Jiyda ITIpH IIEPBOM IIOJIOKEHUM 3epkana €,=19°. Omnpenenanuts yroiu
najfieHus Jiyya €, IpHU MOBOPOTE 3epKaJia.

75.0npenenuTh B Tpajlycax MpeAeiabHbI yToa MOJTHOTO BHYTPEHHETO OTPaKEHUS
Ha TpaHUIlE CTEeKJI0-Bo3aAyX. [Tokazarens nmpenomiieHus crekia n=1.8.

76.0npenenuTh B rpajaycax NpeleiabHbIi YroJl MOJHOr0 BHYTPEHHErO OTPaKeHHS
Ha TpaHulle CTEKI0-Bo3ayX. [lokazarens mpenomieHus crekia n=1.85.

77.0npenenuTs B rpajaycax NpeleiabHbI YyroJl MOJHOTO BHYTPEHHETO OTPaKEHUS
Ha TpaHuLEe CTeKI0-Bo3AyX. [lokazarens npenomienus crekia n=1.5.

78.0npenenuTh B rpaaycax NpeleibHbI YyroJl MOJIHOr0 BHYTPEHHErO OTPasKeHMS
Ha TpaHulle CTEeKI0-Bo3AyX. [lokazarens mpenomieHus crekia n=1.55.

79.0npenenuTs B rpaaycax NpeleiabHbI YroJl MOJHOTO BHYTPEHHETO OTPaKEHUS
Ha TpaHuLe CTeKI0-Bo3AyX. [lokazarens npenomieHus crekia n=1.6.

80.0npenenuTh B rpajaycax NpeaeiabHbI YroJl MOJHOTO0 BHYTPEHHErO OTPaKeHUS
Ha TpaHulle CTEKI0-Bo3AyX. [lokazarens mpenomieHus crtekia n=1.65.

81.0npenenuTs B rpajaycax NpeaeiabHbId yroJl MOJHOIO BHYTPEHHEIO OTPAKEHUS
Ha TpaHuLEe CTeKI0-Bo3AyX. [loka3zarens npenomienus crekia n=1.7.

82.0mnpenenuTh B rpajaycax NpeaeiabHbI YroJl MOJHOTO0 BHYTPEHHErO OTPaKeHUS
Ha TpaHulle CTEeKI0-Bo3ayX. [lokazarens mpenomieHus crtekia n=1.75.

83.0mnpenenuts B rpagycax NpeaesibHbId Yoyl MOJHOTO BHYTPEHHETO OTPAXKEHUS
Ha IpaHUIE CTEKI0-Bo3ayX. [Tokazarens npenomienus crekna n=1.5163.

84.0npeaenuth B rpagycax MPeaesbHbIN yroJl MOJHOTO BHYTPEHHETO OTPaKECHUS
Ha rpaHUIle CTEeKI0-BO3ayX. [lokazarens npemomiienus crekina n=2.417.

85.0mnpenenuts B rpagycax NpeaesibHbId Yoyl MOJHOTO BHYTPEHHETO OTPaXKEHUS
Ha IPaHUIE CTEKI0-Bo3aAyX. [Tokazarens nmpenomiieHus crekia n=1.4.

86.0mnpenenuTs B rpagycax IpeaesibHbI YIoJl MOJHOTO BHYTPEHHETO OTPAXKEHHUS
Ha rpaHule cTekino-Boaa. Ilokazarens nmpenomiieHus crekna ny=1.45. [loka3arens
npenoMiIeHus Boibl n,=1.33304.

87.0mnpenenuTs B rpajaycax NpeaeiabHbId yroJl MOJHOIO BHYTPEHHEIO OTPAKEHUS
Ha IpaHule cTeksIo-Boaa. Ilokasarens mpenomiienus crekia n;=1.85. [loka3arens
peIoMIIeHUS BOJBI n,=1.33304.

88.0mnpenenuTs B rpaaycax IMpeaesibHbIM YToyl MOJHOTO0 BHYTPEHHETO0 OTPaKESHUSI
Ha rpaHulle cTekyio-Boja. Ilokazarenb mpenomiieHus crekia ni;=1.4. Ilokazarensb
npeaoMiIeHus Boibl n,=1.33304.
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89.0mnpenenuts B rpagycax IpeaesibHbIi Yoyl HOJHOTO BHYTPEHHETO OTPAXKEHUS
Ha rpaHulle cTekno-Boaa. [lokazarens nmpenomienus crekna n;=1.55. [lokazarens
peIoMIIeHHS BOJbI np,=1.33304.

90.OmnpenenuTh B Tpajycax MpeAeiabHbIN Yol MOJHOTO BHYTPEHHETO OTPaKCHUS
Ha rpaHuiie cTekiao-Boja. [lokazarens npenomieHus crekna n;=1.622. Ilokazarenb
npeaoMiIeHus Boibl n,=1.33304.

91.0npenenuth B rpajycax MpeAeiabHbI yToa MOJHOTO BHYTPEHHETO OTPaKEHUS
Ha rpaHulle crekyo-ponaa. [lokazarens mpenomiieHus crekia ni;=1.5. Iloka3arens
peIoMIIeHUS BOBI np,=1.33304.

92.0npenenuTh B rpajaycax MNpenesibHbI yroyl MOJHOTO BHYTPEHHETO OTPaKCHUS
Ha rpaHuile cTekino-Boaa. Ilokazarens npenomienus crekia n;=1.65. Ilokazarenb
npenoMieHus Boibl n,=1.33304.

93.0mnpenenuth B rpajycax MpeAeiabHbI yToi MOJHOTO BHYTPEHHETO OTPaKCHUS
Ha TpaHuIle cTekiao-Bojaa. [lokazarens nmpenomsieHus crekia n;=1.8. [loka3arens
npenoMIIeHus BoJibl np,=1.33304.

94 .Onpenenuth B Tpajlycax MpeAeibHbII yTroi MOJIHOTO BHYTPEHHETO OTPAKEHUS
Ha rpanule crekio-sonaa. [lokasarens npenomiieHus crekia ny=1.7. Ilokazarens
MpEIOMIIEHHS BOABI np,=1.33304.

95.0npenenuTh B rpagycax MPEAENbHBIN Yo MOJHOTO BHYTPEHHETO OTPAKEHUS
Ha rpaHule cTekino-Boaa. Ilokazarens mpenomiienus crekna ny=1.75. Iloka3arens
npenoMIIeHHs BOIbI np,=1.33304.

96.0npenenuTh B rpajlycax MpeAeibHbI yTroi MOJIHOTO BHYTPEHHETO OTPAKEHUS
Ha TpaHulle cCTeklo-Boja. Ilokaszatens mnpenomieHus crekna n=1.5163.
[Toka3zarens npenomiieHust BOAbI n,=1.33304.

97.0npenenuTh B rpajaycax M MUHYTax NPEAENIbHBIM yroJl MaJeHUs JIydel € Ha
BXOJHYIO TIpaHb NPSAMOYTOJIbHON paBHOOEAPEHHON MpPHU3MBL, MNpPU KOTOPOM
oTpaxarollas TpaHb MOXeET ObIThb eme 0e3 3epKajbHOro mnokpeiTusi. [Ipusma
W3TOTOBJICHA U3 CTEKNIA Np,=1.4 M HAXOIUTCS B BO3JyXE.

98.0mnpenenuTh B rpagycax U MUHYTax NPEIEIbHBIM yroj MajeHus Jyded €, Ha
BXOJIHYI0O TpaHb MPSMOYTOJIbHOW pPaBHOOEIPEHHOW TMPU3MBbI, MNPHU KOTOPOM
OoTpaxkarolias rpaHb MOXET ObITh elle 0e3 3epKaJbHOro MoKpeiTHs. [lpu3zma
U3TOTOBJICHA U3 CTEKNA N,=1.9 M HaXOQUTCA B BO3YyXE.

99.0npenenuth B rpajgycax U MUHYTax NpeAesibHBbIA yroyl MajeHus Jydyeil € Ha
BXOJIHYI0O TpaHb MPSMOYTOJBHOW PaBHOOCIPEHHOW TMPHU3MBI, TPH KOTOPOM
oTpaxkamollas TpaHb MOXeT ObITh eme 0e3 3epkadbHOro moKpeiTHa. [Ipu3ma
M3TrOTOBJIEHA U3 CTEKJIA N,=1.8 U HAXOOUTCS B BO3yXE.

100.0Ompenenuts B rpagycax U MUHYTAaxX NPENENIbHBIA YroJl HMaAcHUs JIydel € Ha
BXOJHYIO TIpaHb NPSIMOYTOJIbHOM paBHOOEAPEHHON MpPU3MBL, MNpPU KOTOPOM
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OoTpaxkamllas TpaHb MOXeT ObITh eme 0e3 3epkaabHOro mokpeiTHi. [Ipu3ma
M3TOTOBJIEHA U3 CTEKJIa N,=1.45 M HAXOAUTCA B BO3IAYyXE.

101.0Ompenenute B rpagycax 1 MUHYTaxX NPENENIbHBIA YroJ HMaAcHUs JIydel € Ha
BXOJHYIO TIpaHb HPSAMOYTOJIbHOM paBHOOEAPEHHON MpPHU3MBL, MNpPU KOTOPOM
oTpaxaolllas TpaHb MOXET ObITh eme 0e3 3epkajbHOro mnokpeiTusi. [Ipusma
M3TOTOBJICHA U3 CTEKJIA N,=1.65 ¥ HAXOAUTCS B BO3IYXE.

102.0npenenuts B rpagycax U MUHyTax NpeeibHBIA YroJl MajJeHus Jydeu € Ha
BXOJIHYI0O TpaHb MPSMOYTOJIbHOW pPaBHOOEIPEHHOW TMPU3MBbI, MNPHU KOTOPOM
OoTpaxkarolias rpaHb MOXET ObITh elle 0e3 3epKajJbHOro MoKpeiTHs. [lpu3zma
W3TOTOBJIEHA U3 CTEKJIA Np,=1.75 U HAXOAUTCA B BO3AYyXE.

103.0mnpenenuts B rpagycax M MUHyTax MpeAeSbHbIM yroji majeHus dydyel €, Ha
BXOJHYIO TIpaHb NPSIMOYTOJIbHON paBHOOEAPEHHON MpHU3MBI, MNpPU KOTOPOM
OoTpaxkalllas TpaHb MOXeT ObITh eme 0e3 3epkaabHOro mokpeiTHi. [Ipu3ma
M3TOTOBJIEHA U3 CTekIa N,=1.5163 1 HaXOIUTCS B BO3/IyXeE.

104.0Ompenenute B rpagycax U MUHYTAaxX NPENENIbHBIA YroJl HMaJcHUs JIydel € Ha
BXOJHYIO TIpaHb HPSAMOYTOJIbHOM paBHOOEAPEHHOM MpPU3MBL, NpPU KOTOPOM
oTpaxawllas TIpaHb MOXET ObITh ele 0e3 3epKajJbHOro mnokpeiTHsd. [Ipu3ma
M3TOTOBJIEHA U3 CTEKJIA N,=1.55 1 HaxoauTCs B BO3AyXE.

105.0npenenuTs B rpagycax U MUHyTax NpeAeibHBIA YroJl MajJeHus Jydyeu € Ha
BXOJIHYI0O TpaHb MPSMOYTOJIbHOW pPaBHOOEIPEHHOW TMPU3MBbI, MNPHU KOTOPOM
OoTpaxkarolias rpaHb MOXET ObITh elle 0e3 3epKajbHOro MoKpeiTHs. [lpu3zma
M3TOTOBJIEHA U3 CTEKJIA N,=1.7 U HAXOOUTCS B BO3AyXE.

106.0mnpenenuTh B Tpagycax U MHUHYTaX MPENeSbHBIA Yroy majcHus Jydei € Ha
BXOJHYIO TpaHb TNPSIMOYTOJIBHON pPAaBHOOCAPEHHOM MPU3MBI, MPH KOTOPOM
OTpaKkaroliass TpaHb MOXET OBITh emle 0e3 3epKajabHOro MOKphITHA. [lpn3ma
M3TOTOBJIEHA U3 CTEKJIA N,=1.6 U HAXOIUTCS B BO3IyXE.

107.0npenenuts B rpagycax U MUHYTAaxX NPENEIbHBIA YroJl HMaJcHUs JIydel € Ha
BXOJHYIO TIpaHb HPSAMOYTOJIbHOM paBHOOEAPEHHOM MpPU3MBL, MHpPU KOTOPOM
oTpaxarwllas TIpaHb MOXET ObITh ele 0e3 3epKaabHOro mnokpeiTusd. [Ipu3ma
M3TOTOBJIEHA U3 CTEKJIA N,=1.85 1 HAXOAUTCA B BO3AYyXE.

108.Cucrema u3 ABYX IUIOCKMX 3€PKaJl, PaCIOJOKEHHBIX NOJA YTIOM G APYr K
ApYTy, W3MEHsET HalpaBieHHE MaJafollero Ha Hee Jyda Ha BenuuuHy o=30°.
Omnpenenuts yroi G B rpaaycax.

109.CucreMa u3 IBYX IUIOCKMX 3€pKaJl, PACHOJIOKEHHBIX MOJ YIJIOM G JIpYyr K
ApYTy, W3MEHsIET HampaBlCHHE MAJafolIero Ha Hee Jyda Ha BenuuuHy ©=20°.
OnpenenuTs yroia G B Irpajycax.

110.Cuctema u3 ABYX IUIOCKMX 3€pKall, paclOJ0XKEHHBIX MOJA yIJIOM G APYTr K
APYTy, M3MEHsET HampaBjeHHe MaJalollero Ha Hee Jiyda Ha BeanmduHy ©=40°.
OnpenenuTs yroi G B rpajaycax.
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111.Cucrema u3 ABYX IUIOCKMX 3€PKaJl, PACIOJOKEHHBIX NOJA YIIOM G APYTr K
ApyTy, W3MEHsET HalpaBlcHHE MaJafollero Ha Hee Jyda Ha BeluuuHy o=50°.
Onpenenuts yroma G B rpaaycax.

112.CucreMa u3 IBYX IUIOCKMX 3€pKaJl, PACHOJIOKEHHBIX MOJ YIJIOM G JIpYyr K
ApYTYy, W3MEHsIET HampaBJCHUE MaJafolIero Ha Hee Jyda Ha BeluuuHy ©=60°.
OnpenenuTs yroia G B rpajaycax.

113.Cuctema u3 ABYX IUIOCKMX 3€pKall, pacloOj0XKEHHBIX MOJA yIJIOM G APYTr K
APYTy, M3MEHsET HalpaBjeHHe MaJaiollero Ha Hee Jiyda Ha BEIMYHHY ©=35°.
OnpenenuTs yroia G B Irpajycax.

114.Tana cucremMa M3 JBYX IUIOCKHX 3€PKajl, PAaCIOJIOKEHHBIX MO yriaoM ¢=50°
Ipyr K apyry, Omnpenenntbs yrojll o H3MEHEHUs HalpaBJICHHs NAJaroulero Ha
CUCTEMY 3€pKaJ JIyya.

115./Tana cucremMa M3 JABYX IUIOCKHX 3€pKajl, PAaCIOJIOKEHHBIX MOJ YriaoM ¢=32°
apyr k Jpyry, Onpenenutb yroia o HU3MEHEHHUS HANpaBJCHUs MaJalollero Ha
CUCTEMY 3epKaJ Jiyya.

116.Jana cucrema W3 ABYX IUIOCKHMX 3€pKaj, PAaCIOIOXKEHHBIX MO yriioM ¢=30°
apyr K apyry, Omnpenenutb yrojil  HM3MEHEHHUs HamlpaBlIeHHs NaJarollero Ha
CUCTEMY 3epKaJ Jiyya.

117.Tana cucremMa M3 JBYX IUIOCKHX 3€PKajl, PAaCIOJIOKEHHBIX MOJ yriaoM ¢=20°
Ipyr K apyry, Omnpenenutbs yrojl o H3MEHEHUs HalpaBJICHHs NaJarollero Ha
CUCTEMY 3€pKaJ JIyJa.

118./lana cucremMa M3 JABYX IUIOCKHX 3€PKajl, PACIOJIOKEHHBIX MO yriaoM ¢=22°
apyr k npyry, Onpenenutb yroia o HU3MEHEHHUS HANpaBJeHUs MaJalollero Ha
CUCTEMY 3€epKaJ Jiyya.

119.Tana cucremMa u3 JBYX IUIOCKHAX 3€PKajl, PACIONIOKEHHBIX MO yriaom c=12°
apyr K apyry, Onpenenutbs yroia o HM3MEHEHMs] HalpaBieHUs NaJarollero Ha
CUCTEMY 3€pKaJ Jyya.

120.06beKT, HAXOAAIINIICS B BOJE, BUACH MO YoM 55°. Ompenenuts peaabHbIi
yroi B BOJE, MOJ KOTOPBIM HaxoauTcs oObekT. [lokazarens mperomiieHus BOAbBI
1.33304.

121.06beKT, HaXOAALIMIACS B BOJE, BUAeH o yriioMm 60°. OnpenenuTs peaabHbIi

yros B BOJE, MOJ KOTOPhIM HaxoauTcs oO0bekT. [lokazarens mpenomiieHus: BOIbI
1.33304.

122.06beKT, HaXOASAIMIACS B BoJE, BuaeH o yrioM 80°. OnpenenuTs peaabHbIi

yroJl B BOJE, MOJ KOTOPbIM HaxoauTcs oObeKT. Ilokazarens MmpenomiieHus: BOJbI
1.33304.
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123.00beKT, HaxoasAIuiicsa B Boje, BUAeH 1o yriaom 30°. Onpenenurs peaabHbIH
yrojl B BOJI€, MO/ KOTOPHIM HaxoauTcs oObekT. IlokazaTens mpenomiaeHus: BOIbI
1.33304.

124.06beKT, HaXOAALIMIACS B BOJE, BUuaeH o yrioM 50°. OnpenenuTs peaabHbIi

yros B BOJE, MOJ KOTOPhIM HaxoauTcs oO0bekT. [lokazarens mpenomiieHus: BOIbI
1.33304.

125.00beKT, HaXOAAIHNIICS B BOJIE, BUACH MO yrioM 75°. OmpenenuTs peaabHbIi
yroi B BOJE, MOJl KOTOPHIM HaxoauTcs oObekT. [lokazarens mpeaomiieHus BOAbBI
1.33304.

126.00b€eKT, HAXOAALIMIACS B BOJE, BUAEH Mo yriioM 45°. OnpenenuTs peaabHbIii

yros B BOJE, MOJ KOTOPbIM HaxoauTcs oO0bekT. [lokazarens mpenomiieHus: BOIbI
1.33304.

127.06weKT, HaxoasAmuiics B Boje, BUACH mox yriom 40°. Onpenenuts peaabHbIi
yroia B BOJE, MOJ KOTOPBIM HaxoauTcs oObekT. [lokazarens mpeaomiieHus BOAbBI
1.33304.

128.00beKT, HAXOAAIIMICSA B BOJIE, BUIAEH IO yrioM 65°. Onpenenurs peaabHbIi
yrojl B BOJI€, MO/ KOTOPHIM HaxoauTcs oObekT. IlokazaTens mpenomiaeHus: BOIbI
1.33304.

129.06beKT, HaxomAImuiics B Boje, BUACH mox yrioMm 70°. OnpenenuTs peaabHbIi
yroJl B BOJE, MOJ KOTOPbIM HaxoauTcs oObeKT. Ilokazarens MmpenomiieHus: BOJbI
1.33304.

130.00beKT, HaXOAAIIMIiCSA B BOJE, BUAEH IO yriaoM 35°, Onpenenurs peaabHbIi
yrojl B BOJI€, MO/ KOTOPHIM HaxoauTcs oObekT. IlokazaTens mpenomieHus: BOIbI
1.33304.
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MNMpakTnyeckoe 3aHaTne Ne3. NocTpoeHne xona nyya B
ontuyeckon cucteme. OCHOBHbIE COOTHOLLEHUA
napakcmanbHOW ONTUKN

KapavHanbHble TOYkM onTu4eckou cucTtembl. [locTpoeHne nyyen B
cuctemMe, 3afaHHOW rnaBHbIMU NNOCKOCTAMW. [locTpoeHne n3obpaxeHus.

OcHoBHble opmynbl: opmyna oTpeskoB. Popmyrna HbioTOHaA, popmyna
ANS NUHENHOro yBenn4eHus.

Teopernueckuii Marepualn W3JIOKeH B riaBe "5. ['eomerpuueckas Teopus
ONTHUYECKHUX U300pakeHui. MneanpHbie ontuueckue cuctemsr" [1,2].

lMpumepsbi peweHust 3aday

NMpaBuna nocTpoeHus xona nyyen B ONTUYECKON CUCTEME

Jlyd, noywmn napannenbHO ONTUYECKOM OCW Mocre NUH3bl npouaeT
yepes TOYKY 3agHero ¢pokyca.

Ecnu napanenbHblid My4OK JTydel Mocie JMH3bl COOUpAEeTcs B OJIHY TOYKY, TO
Takas JIMH3a - COOMpAoIIasi, MOJOXKHUTENbHAsA, U TOYKA - €€ JACHCTBUTEIbHBIN

doxkyc.

Fl‘

\
\

Puc. 5 Cobuparowasn nunsza.
Ecnu nmapaienbHbIN My4OK JIyded Tocie JIMH3bI PAcXOJUTCs, Kak OyaTo BCe
Jy4Yd IYIICHBI U3 CAVMHOTO LICHTPA, TO JIMH3a - paCCCHUBAIOIIAA, OTPULATCIIbHAA.

Jns moHumaHus, ¢ KakuM U3 (OKYCOB HMMEEM JeJi0, MPUHATO Ha3bIBAaTh
(GoKyC B TMpPOCTPAHCTBE NPEIMETOB - MEpeAHHM, (OKyC B MPOCTPAHCTBE
U300paKeHUM - 3aJHUM. DOKaNbHbIE OTPE3KU HA3BIBAIOTCS COOTBETCTBEHHO.
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dokanbHas NI0CKOCTb - NIOCKOCTb, npoxoasiwiada 4epes3 TOYKY (bOKyca
nepneHankyJsiapHo ONTUYECKOWN OCW.
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Puc. 6 Pacceusarowas aunsza.

Jlyu, mpoxoAsmuii yepe3 TOUYKy IepeaHero (okyca, Mmociie JUH3bI MOWIET
MAPAIETBHO ONTUYECKOU OCH.

Jlyun, vaywime napannensHo apyr Apyry, COnayTca B OQHOW TOYKE Ha
3agHen dookarbHOW MNNOCKOCTM.

_—
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Puc. 7 IIpasuno.
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Jlyun, noyuwime n3 ogHoOM TOYKM Ha nepenHen pokanbHOM MITOCKOCTH,
NonayT nocne NyH3bl NapannensHo aApyr apyry.

B nyuxke nyueit BeiOMpaeTcs gyd, HOCTPOEHUE KOTOPOTO JIETKO OCYIETBUTD, U
OCTaJIbHBIE CTPOSITCS MapalIeIbHO.

YacrHelii cayyai: s cucTemMbl, HaXOASIIENCS B OJHOPOIHOM Cpene - Jayd,
IPOXOAIIMN Yepe3 LEHTP JTUH3bI HE MPETOMIIAETCS.

MocTpoeHunsa nsobpaxeHus

Heobxoaumo mocTpouTh 2 Jyya, NPOXOJSAIIMX 4Yepe3 TOYKYy IpelMera.
[lepecedenue npeaOMIICHHBIX JTydel JaeT HaM TOYKY U300paKeHHUs.

e [IpoBoauMm nyd 4depe3 Kpail MpeaMeTa MapajuleIbHO ONTHYECKOU OCH.
[TpenomiIeHHBIN TyY NPOMAET Yepe3 TOUKY 3aJHETO PoKyca.

e [lpoBegem myu dyepe3 Kpadl mpeameTa W TOUKY mepemHero Qokxyca.
Jlanpliie Jiy4d OKIET napajuieIbHO ONTUYECKON OCH.

e Ha nmepecedeHMM TIOCTPOCHHBIX Jy4e€d HAXOIWUTCS  HCKOMOE
M300paKEHNUE TOYKH TPeIMeTa.

Cobuparowasn (nonoxuTternibHas) NMH3a

Ecoiu mnpeamer HaxomuTcs MexAy JHH30M U ee  (OKYycoM, TO €ro
M300paXeHUe — YBEJIMUYEHHOE, MHUMOE, MPSIMOE, U PACIOJIO)KEHO OHO MO Ty Ke
CTOPOHY OT JIMH3bI, YTO U MPEIMET, U JAIbIIE OT JUH3bI, YEM MIPEIMET.

Ecnu npeamer HaxonuTcss MEXy (pOKYCcOM U ABOMHBIM (POKYCOM JIMH3BI, TO
JMH3a JAeT €ro YBEIHMUEHHOE, MIEPEBEPHYTOE, NEUCTBUTEIBHOE H300paKEHUE: OHO
pPacnoyioKEHO MO JIPYTyK CTOPOHY OT JMH3bI MO OTHOLIEHWIO K MpEAMETY, 3a
JBOMHBIM (POKYCHBIM PACCTOSTHUEM.

Ecmu mpeamer HaxoauTces 3a TBOMHBIM (POKYCHBIM PACCTOSIHHEM JIMH3BI, TO
JWH3a JIaeT YMEHBIIEHHOE, TIEPEBEPHYTOE, JCHCTBUTEIBHOE W300paKCHHE
npeaMeTa, JieKallee Mo APYTyI CTOPOHY JIMH3BI MEXITy €€ (POKYCOM M JBOWHBIM
dboxycom.

39



Puc. 8 [locmpoenue uzobpasicenus 6 coouparouieil iumn3e.

PacceuBawwasn (oTpuyaTtenbHas) fiMH3a

PacceuBaromas 1uMH3a HE JaeT JCHCTBUTEIBHBIX H300paKEHHM, MPU BCEX
MOJIOKEHUSX TIpeJAMeTa JaeT YMEHBIIEHHOE, MHUMOE, MpsSMOe H300paxKeHue,
JIEXKAIIIEE O Ty K€ CTOPOHY OT JIMH3bI, UTO U IPEAMET.

F' H H' F

Puc. 9 [locmpoenue uzobpasicenus 8 pacceusaroujeul TuH3e.

40



3agava
MocTpoeHne n3obpaxxeHns MHUMOro npeameTa

PeweHune

[lepBbIil Ty4 MpoBOAMM yepe3 Kpail mpeameTa U TOUKY HepenHero (okyca.
ITocne onTuyecKkoro 31eMeHTa JIyd MOKHAET NapajlIeIbHO ONTHYECKON OCH.

Bropoii s1yuy HampaBiseTcss MapajuleIbHO OCH 4epe3 TOuky Ipeamera. Ilo
MpaBujaM MPEJIOMIICHUSI TIOCIIE ONTHUYECKOrO 3JJIEMEHTA, JIyd IPOUAET 4Yepes
3amHui (hokyc.

F' H H' F
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3agava
PaccmoTpum npumep: HanTtu nsobpaxxeHue 3agaHHoOro npeameTa.

v1
I

PeweHne

[lepBbIii BclOMOTaTeNIbHBIN JIyd TaK K€ MPOBOJIUM 4Yepe3 MmepeaHuil Poxkyc u
Kpail npeamera. He nmoias 10 MHHMOro mpeaMmera, Jyd HOPEIOMUTCS U IOWIET
[IapajuleIbHO  ONTHYECKOM OCH. BTOpoM JIyd HampasisIeTCs IapajulesIbHO
ONTHYECKOM OCH Yepe3 TOouKy mpeamera. [locne onTuyeckoro sjieMeHTa Jyd
noeT uepe3 3aqHui HoKyc.

1
e
- -—-F

NMocTpoeHue nyya
[MepBbIt cnocob nocTpoeHna ny4a

e [IpoBoauM JIyd mapajiieabHO 3aJaHHOMY JIydy 4epe3 TOUKY MEPEIHETO
doxkyca. [IpenmomiaeHHbIN Tyd MONJET MapauIeIbHO ONTUYECKOW OCH.
Jlyun, uaymue napamienbHO APYT APYrYy COWIYTCSA B OJHOW TOYKE HA
3a/iHeH (hOKAIBHOM IJIOCKOCTH.
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e CoenuHsieM TOYKY IepecedeHus Jyda ¢ 3agHed  (okaibHOU
IUIOCKOCTBIO C TOUKOHM BBIXO/Ia 3alaHHOTO JIy4a U3 JIMH3bI. JTO U OyneT

WCKOMBIH JTyY.

/

Puc. 10 [locmpoenue nyua 8 noioxcumenvbHou JuH3e..

F -7 H H _—  |F

Puc. 11 Illocmpoenue nyua 6 ompuyamenbHoU TUH3e.

BTopou cnocob noctpoeHus nyya

OcHOBaH Ha TOM e IpaBuJie, HO ACUCTBYET OT OOPATHOTO.
1. Haxogum TOYKYy TmepecedeHMsi 3aJlaHHOTO Jiy4a C TMepeaHel (okambHON

IIJIOCKOCTBIO.
2. Yepes 3Ty TOUKY MPOBOAUM BCIOMOTATENbHBIN JIyU MapauieIbHO ONTHYECKOU

ocu. [IperomiieHHBIH JIyd MOWJET Yepe3 TOUKY 3a7Hero Gokyca.

3. Ilo mpaBuiy, Takpe Jy4W MNOWAYT NapajuleNbHO Apyr aApyry. W3 Toukm
IIEpECEYEHNs 3aIaHHOTO JIy4a C JIMH30M CTPOUM IPEJIOMIICHHBIN JIyY ITapajuIeIbHO
BCIIOMOTaTEIbHOMY JIy4y.

43



/

Puc. 12 Bmopoii cnocob nocmpoenus xooa ayua.

F' H H' F

Puc. 13 Bmopoii cnocob nocmpoenus xooa ayua.

nOCTpoeHMe CJ1OXHOro M306pa>|<eH nA

Pemmenne 3a1ad Ha MOCTPOCHHE CIIOKHOTO M300paKEHUsSI CBOIUTCS K Oojee
IIPOCTOM 3aj]aue M pelraeTcsl TPaAUIMOHHBIM criocoboM. [Ipeamer, cocrosimuii 3
HECKOJIBKUX TOYEK, IMOJY4YaeTCs C TOMOIIBI0 TOCTPOCHUS KaKIOW M3 TOYEK
MpeIMETa MO OTACTBLHOCTH. 3aTeM COSAMHSS TOUKH IIPEeIMETa B COOTBETCTBYIOIIEH
MOCJIEIOBATEILHOCTH, TTOJIy4aeM KOH(PUTYpaInio n300pakeHusl.
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3agava

nOCTDOMTb M306pa>|<eHme 3afjaHHOro npeameTta B NONOXUTENBHON

(cobupatoLien) nuHse.

PeweHune:

CHayana CTpOMM M300pa’K€HUE HMKHEH TOYKM MpeaMeTa ¢ MOMOUIbIO
ABYX JIyded, Kak OOBIUHO: TMEPBBIM Jyd MPOBOIUM uepe3 (OKYc,
BTOPOM — MMAPAIIENBHO ONITUYECKON OCH.

3atreM TakuM Ke o0Opa3oM CTpPOUM H300paKeHUE BTOPON TOUKH.
MOJIyYCHHBIE B TMPOCTPAHCTBE HU300PAKEHUI,
MoJiy4aeM U300pakeHue 3aJJaHHOTO TIPEeIMETA.

CoenuHsss TOYKH,

 J

3agava

PeweHune:

H

H'

CHauana cTpouM u300pakKeHHE
MOJIOKEHO IS PACCEUBAIOIICH JIMH3BI, MepeceKaThcs OyIyT HE camMu
Jy4d, a UX MNPOAOJKEHHUs. 3aTeM CTPOUM H300pakeHUEe BTOPOM
touku. CoeINHSS 3TU TOUYKHU, MTOTydYaeM U300pakeHue mpeamera.

BEpXHEN TOuku mnpeamera. Kak u
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nOCTpoeHMe npeameTa no 3agaHHOMY V|306pa>|<eHmo

[TocTpoenue npeamera Mo M300pPAKEHUIO CBOJUTCS K PEIICHUIO OOpaTHOM
3anaun. Heobxoaumsl 2 nyya, uayume yepe3 Touky uzoOpaxkenus. Ilepeceuenue
ATUX JIy4el B MPOCTPAHCTBE MPEAMETOB, TACT HAM TOUKY IMpPEJAMETA.

[IpoBomuM nyu yepe3 Kpall M300pakeHHs] MapajulesIbHO ONTHYECKOW OCH.
[IpenomiieHHBIN JIyd IPOMIET Yepe3 TOUKY nepeaHero Gokyca.

[IpoBenem nyuy dyepe3 kpail u300pakeHHs W TOYKY 3amHero ¢okyca. B
IIPOCTPAHCTBE MPEIMETOB Jyd IOWIET NapaJIeJIbHO ONTHYecKoW ocu. Ha
NIEPECEUCHUH ITOCTPOEHHBIX Jy4Yeld HaXOAUTCS HCKOMOE H300paKeHHE TOYKHU
npeaMera.

3agava

MonoxutensHass nNuH3a (NOCTpPOeHWe npegmMeTa Ans AeUCTBUTENbHOIO
n3obpaxkeHns)

F
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PeweHne

3agava

HOCTpOGHI/Ie npegmeTta no MHUMMOMY M306pa>|<eHmo B OTpVILI,aTeJ'IbHOﬁ
JIMH3E.

|y
F* H H F

PeweHne

F* H H’ F




3agava

OnpepnenuTb nonoxexue okarnbHbIX MNIOCKOCTEN NO 3a4aHHOMY Xoay
ny4ya. Cuctema HaxoauTcs B OAHOPOAHOM cpefe.

H'

\\i/

PeweHune:

CrpouM Jiyuy mapajuiebHBIN 3aJaHHOMY Jy4dy uepe3 LEHTp JHUH3bl. B
MPOCTPAHCTBE U300PAKEHUM ITOT Jyd UJIET MOJ] TEM KE YTIIOM.

Haxoaum TOuUKy mnepecedeHuss 3aJaHHOTO W IOCTPOEHHOTO Jydel B
mpocTpaHcTBe n300paxkeHuid. [lo mpaBmity, 3Ta TOYKa HAXOJIUTCA Ha
3amHel (OKaNbHOW TIUIOCKOCTH CHUCTEMBI. 3HAYUT, UMEEM IPaBO
MOCTPOUTh  (DOKATBHYIO  IIOCKOCTh.  [locTpoeHme — mepemHei
doKaTbHOW  TUIOCKOCTH MOXHO HE TPOU3BOAWTH, OTJIOXKUB
MOJYYEHHOE PACCTOSIHUE OT MEPEAHEN IITABHOU MIIOCKOCTH.

H F'

— ——
— | >
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3agava

OnpepnenuTb nonoxexue okarnbHbIX MNIOCKOCTEN NO 3a4aHHOMY Xoay
ny4ya. Cuctema HaxoguTcs B OAHOPOAHOM cpefe.

\x_\/

HI

PeweHune:
CrpouM ny4, napasienbHbIi 3aJaHHOMY B IIPOCTPAHCTBE MPEIMETOB.

Haxoaum TOYKy nepeceyeHus 3TOro Jiyya ¢ 3aJaHHBIM B IIPOCTPAHCTBE
n3o0paxkennii. Kak BHIHO U3 pHUCYHKa, MEPECEKYTCS JIMLIb
IIPONOJDKEHNS JIy4e€d, YTO TOBOPUT O PACCEUBAIOLIEM XapakKTepe
CUCTEMBI.

Yepes TOUKy nepeceueHus MPOXOAUT 3aaHss HOKaIbHas TIIOCKOCTD.

/

\
'1:/\

/\
] \
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3agava

OnpenenuTtb B3aUMHOE pacnosioXeHne npeameTa, NUH3bl C POKYCHbIM
pacctossHnem f’=100 MM ©n 9KpaHa, Ha KOTOPbIN NPOEKTUPYETCS
n3obpaxxkeHne ¢ NATUKPATHLIM YBENTUYEHNEM.

PeweHne
[Ipn mpoeKkTUpOBaHUU JIMH30M HM300pPAKEHHUS] Ha HKpaHE MOJTydaeTcs
HePEBEPHYTHIM, CIIEJ0OBATEIBHO B = —5" .

1 1 1 '
CocraBuM ypaBHeHHS: — —— = — T 55a=5a

aa a f a

ITomydenHoe BbIpa)KeHUE NOJCTaBUM B ypaBHEHUE: s . ~
— . a a

0 =L:> a=—120mm

—5-a 100

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

OtBeT: a=-120mMm, a'= 600mm

3ada4u Onss camocmosimesibHOU pabomal

1.JIunza umeer okycnoe paccrosiuue f’=100 mm. IIpenmer pasmepom y=10 mm
pacrionokeH Ha paccrosHud a=100 MM OT JuH3bBL. ONpenenuTh MOJ0XKEHUE U
BEITUYHMHY M300pakeHus rpadyeCcKy U aHATUTHYECKHU.

2.JIunza umeer ¢okycHoe paccrosiHue f’=20mMm. [Ipeamer pasmepom y=5 mm
pacnosnoxeH Ha paccrosHuu a=20 MM OT JMH3bL. ONpenenuTh MOJOKEHUE U
BEJIMYMHY M300pakeHHs rpaduyecKy U aHATUTHYECKH.

3.JIlunza umeer QokycHoe paccrossHue f’=30 mm. IIpenmer pasmepom y=5 mm
pacronokeH Ha paccTossHuM a=30 MM OT JuH3bl. ONpeAenuTh MOJIOKEHUE H
BEJTUYHMHY M300pakeHus rpadUueCcKy U aHATUTHYECKH.

4.JIlunza umeer QokycHoe paccrosaue f’=50 mm. Ilpeamer pazmepom y=15 mm
pacrioyio)keH Ha paccTosHuM a=50 MM OT nuH3bL. OmnpenenuTh MOJOKEHHE U
BEJIMYMHY M300paxkeHHs rpaduuecKy U aHATUTUYECKH.

5.JIunza umeer ¢okycHoe paccrosaue f’=80 mm. IIpenmer pasmepom y=10 mm
pacnoyio)keH Ha paccTtossHuM a=80 MM OT JuH3bl. ONpenenuTh MOJOKECHUE U
BEJIMUMHY U300pakeHUs TpadUueCKH U aHATUTUYECKHU.

6.JIunza umeer oxycnoe paccrosHue f’=120 mMm. Ilpeamer pasmepom y=5 mm
pacmoJio’)keH Ha paccTossHUM a=60 MM OT JuH3bl. ONpenenuTh IMOJOXKEHUE U
BEJMYHMHY M300pakeHus rpaduyecKy U aHATUTUYECKHU.
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7.JIunza umeet pokycnoe paccrosaue f’=110 mm. [Ipeamer pasmepom y=10 mm
pacrioniokeH Ha pacctossHuM a=50 MM OT JuH3bL. ONpeAeuTh MOJIOKEHUE U
BEJIMUYMHY U300pakeHUs TpadUueCcKy U aHATUTUYECKH.

8.JIunza umeer dokycHoe paccrossHue f’=90 mm. Ilpenmer pazmepom y=10 Mm
pacmnoio’)keH Ha paccTossHUM a=80 MM OT JuH3blL. OmNpenenuTh IMOJOXKEHUE U
BEJIMYHMHY M300pakeHus rpadUyeCcKy U aHATUTHYECKH.

9.JIunza umeer ¢okycHoe paccrosaue f’=60 mm. [Ipenmer pazmepom y=10 mm
pacnoyio)keH Ha pacctossHuM a=40 Mm OT nuH3bl. ONpenenuTh MOJOKECHUE U
BEJIMUMHY U300pakeHus TpaduueCcKy U aHATUTUYECKHU.

10.JIunza umeet dokycHoe paccrossaue f’=150 mm. [Ipeamer pazmepom y=10 mm
pacnojio’)keH Ha paccrogHur a=100 MM oT JuH3bL. ONpeaeauTh IMOJI0XKEHUE U
BEJIMYHMHY M300pakeHus rpaduyecKy U aHATUTHYECKHU.

11. Jlunza wumeer QokycHoe paccrosaue f’=-100mm. Ilpenmer paszmepom
y=10 MM pacnonoxeH Ha pacctossHun a=50 MM oOT JuH3bBL. Onpenenutsb
MOJIO’KEHUE M BETMYMHY U300pakKeHHs rpauecku U aHATUTHIECKH.

12.JIunza umeet okycHoe paccrosiaue f’=-80 mm. [Ipeamer pazmepom y=10 mm
pacrioniokeH Ha pacctossHuM a=40 MM OT JuH3bl. ONpeneNuTh MOJIOKEHUE U
BEITUYHMHY M300pakeHus rpadiueCcKy U aHATUTHYECKH.

13.JIunza wumeer ¢okycHoe paccrosHue f’=-120wmMm. Ilpenmer pazmepom
y=10 MM pacrnionoxeH Ha pacctossHuu a=100 Mm oT nuH3BL. OnpeneauThb
MOJIOKEHUE U BEJIMUMHY U300paKeHUs IpaPUUECKU U aHATUTHYECKH.

14.JIunza umeer ¢okycHoe paccrosuue f '=-60 mm. [Ipeamer pazmepom y=5 mm
pacrnonoxkeH Ha paccTossHuM a=30 MM OT JuH3bl. ONpeAeiuTh MOJIOKEHUE H
BEJTMYHMHY M300pakeHus rpadUuecKy U aHATUTHYECKHU.

15.JIunza umeer gokycnoe paccrosinue f '=-40 mm. [Ipeamer pazmepom y=10 mm
pacrioyio)keH Ha paccTosHuM a=20 MM OT JuH3bL. OmnpenenuTh MNOJOKEHHE U
BEJIMYMHY H300paxkeHHs rpaduuecku U aHATUTUYECKH.

16.JIunza umeer poxycnoe paccrosinue f’=-120 mm. [Ipenmer pazmepom y=5 mm
pacnosio)keH Ha pacctossHuM a=40 Mm OT nuH3bl. ONpenenuTh MOJOKECHUE U
BEJIMUYMHY U300paXkeHUs TpaduueCcKi U aHATUTUYECKHU.

17.JIunza umeet pokycHoe paccrosaue f’=-110 mm. [Ipeamer pazmepoM y=5 mm
pacnosnoxxked Ha paccTtossHud a=50 MM OT JMH3bl. ONpeAeNuTh MOJIOKEHUE H
BEJIMYHMHY M300pakeHus rpaduyecKy U aHATUTUYECKHU.

18.JIlunza wumeer QokycHoe paccrosHue f’=-100wmm. Ilpeamer paszmepom
y=10 MM pacnonoxeH Ha pacctossHun a=/0 MM OT JuH3bBL. Onpenenutsb
MIOJIOXKECHHE Y BEITMUMHY N300paskeHUs rpauuecK 1 aHATUTHYECKHU.

19.JIunza umeet dokycHnoe paccrosiaue f’=-90 mm. [Ipeamer pazmepom y=10 mm
pacmoJio’)keH Ha paccTossHUM a=60 MM OT JuH3bL. ONpenenuTh IMOJ0XKEHUE U
BEITUYHMHY M300pakeHus rpadUuecKy U aHATUTHYECKH.
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20.JIunza umeet pokycnoe paccrosinue f’=-70 mm. IIpenmer pazmepom y=10 mm
pacrnonokeH Ha paccTossHuM a=30 MM OT JuH3bl. ONpeAenuTh MOJIOKEHUE H
BEJIMUMHY U300pakeHUs TpaUueCcKy U aHATUTUYECKHU.

21.JIunza umeer ¢gokycHoe paccrosaue f’=90 mm. Ilpeamer pasmepom y=10 mm
pacmoJio’)keH Ha paccTossHuM a=-180 MM OT JuH3BL. OnpeaenauTh MOJOXKEHUE U
BEJIMYHMHY W300pakeHus rpaduyecKy U aHATUTUYECKHU.

22 Jlunza umeet pokycHoe paccrosaue f =100 mm. [Ipeamer pasmepom y=10 mm
pacmoiio)keH Ha paccTossHud a=-150 Mm OT auH3BL. OnpeaenuTh MOJO0XKEHUE U
BEJIMUMHY U300paXkeHUs TpauueCcKy U aHATUTUYECKHU.

23.JIunza umeetr ¢GokycHoe paccrosaue f’=60 mm. IIpeamer pasmepom y=10 mm
pacmoJio’)keH Ha paccTossHUMM a=-80 MM OT JMH3BL. OmNpenenuTh IMOJ0KEHUE U
BEJIMYHMHY M300pakeHus rpaduyecKy U aHATUTHYECKHU.

24 Jlun3a umeet ¢oxycHoe paccrosinue f’=40 mm. Ilpeamer pazmepom y=10 Mmm
pacmoJio)KeH Ha paccTOsHUM a=-80 MM OT JMH3bL. ONpenenuTh MOJ0KEHUE U
BEJMYMHY M300pakeHHs rpa)uuecKy U aHATUTHYECKHU.

25.JIunza umeet dokycnoe paccrosiaue f’=30 mm. IIpenmer pazmepom y=10 mm
pacroyiio’)keH Ha paccTosiHuM a=-60 MM OT JUH3bL. ONpenenuTh MOJOKEHUE U
BEJTMYHMHY M300pakeHus rpadUuecKy U aHATUTHYECKH.

26.JIunza umeetr pokycHoe paccroguue f =120 mm. [Ipeamer pazmepom y=10 mm
pacnosoxeH Ha paccTossHuu a=-150 MM OT nuH3bl. OnpeaenuThs MOJIOKEHHUE U
BEJIMYHMHY M300pakeHHsl rpa)uuecKy U aHATUTHYECKHU.

27.JIunza umeet okycHoe paccrosiaue f’=80 mm. IIpenmer pasmepom y=10 mm
pacroyiokeH Ha pacctossHuu a=-100 MM oT auH3bL. ONpeAeuTh MOJ0KEHUE U
BEJTMYHMHY M300pakeHus rpadUuecKy U aHATUTHYECKH.

28.JIunza umeet (okycHoe paccrosiue f’=70 mm. IIpenmer pasmepom y=10 mm
pacrioyio’)keH Ha pacctosHuu a=-100 MM oT auH3BI. OnpenenuTh MOJIOKEHUE U
BEJIMYMHY H300paxKeHns rpaduuecku 1 aHATUTUIECKH.

29.JIunza umeet ¢oxycHoe paccrosiuue f’=50 mm. Ilpenmer pazmepom y=10 Mmm
pacmoJio)KeH Ha pacCTOssHUM a=-70 MM OT JMH3bL. ONpenenuTh MOJ0KEHUE U
BEJIMUMHY U300paXkeHus TpauueCcKy U aHATUTUYECKHU.

30.JIunza umeet dokycHoe paccrosiaue f =110 mm. [Ipeamer pazmepom y=10 mm
pacmoiio’)keH Ha pacctossHuM a=-130 MM OT JuH3BL. OnpeaenauTh MOJOXKEHUE U
BEJIMYMHY M300pakeHus rpaduyecKy U aHATUTHYECKHU.

31.JIunza umeer ¢okycHoe paccrosaue f =100 mm. [Ipenmer pazmepom y=10 mm
pacmoJio)keH Ha paccTosHUM a=-50 MM OT JMH3bL. ONpenenuTh MOJ0KEHUE U
BEJIMYMHY M300pakeHHs rpaduyeCcKy U aHATUTHYECKHU.

32.JIunza umeer dokycHoe paccrosaue f =80 mm. IIpeamer pasmepom y=10 mm
pacmoiio’)keH Ha paccTossHuM a=-30 MM OT JMH3BL. OmpenenuTh IMOJ0KEHUE U
BEJTMYHMHY M300pakeHus rpadUyecKy U aHATUTHYECKH.
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33.JIunza umeer dokycHoe paccrosiaue f =60 mm. IIpeamer pasmepom y=10 mm
pacroyiokeH Ha paccTossHuu a=-20 MM OT JUH3bL. ONpenenuTh MNOJOXKEHUE U
BEIMUYMHY U300pakeHus TpaUueCcKy U aHATUTUYECKU.

34 Jlunza umeetr QokycHoe paccrosaue f’=40 mm. IIpenmer pasmepom y=10 mm
pacmoJio’)keH Ha paccTossHMM a=-10 MM oT JmH3BL. OnpenenuTh IMOJ0KEHUE U
BEJIMUHMHY M300pakeHus rpaduyecKy U aHATUTHYECKHU.

35.JIunza umeer ¢pokycHoe paccrosiaue f’=70 mm. IIpeamer pasmepom y=10 mm
pacmoJio)keH Ha paccTossHUM a=-30 MM OT JMH3bL. ONpenenuTh MOJ0KEHUE U
BEJIMYMHY U300pakeHus TpaduueCcKy U aHATUTUYECKHU.

36.JIunza umeet pokycHoe paccrosiaue f =120 mm. [Ipeamer pazmepom y=10 mm
pacrosokeH Ha paccTosHUM a=-70 MM OT JuH3bL. ONpenenuTh MNOJOKEHUE U
BEJIMYHMHY M300pakeHus rpaduyecKy U aHATUTHYECKHU.

37.JIunza umeer ¢okycHoe paccrosaue f =110 mm. [Ipenmer pazmepom y=10 mm
pacmoJIo)KEeH Ha pacCTOSHUM a=-60 MM OT JMH3bL. ONpenenuTh MOJO0KEHUE U
BEJMYMHY M300pakeHHsI rpa)uueCcKy U aHATUTHYECKHU.

38.JIunza umeer dokycHoe paccrosaue f =90 mm. IIpeamer pasmepom y=10 mm
pacroyio’)keH Ha paccTosiHuM a=-60 MM OT JHUH3bL. ONpenenuTh MOJOXKEHUE U
BEJTMYHMHY M300pakeHus rpadUyecKy U aHATUTHYECKH.

39.JIun3za umeer ¢okycHoe paccrosaue f =80 mm. IIpeamer pazmepom y=10 mm
pacrnosoxeH Ha paccTosHUU a=-40 MM OT JuH3bL. OIpenenuTb MOJIOKEHUE U
BEJIMYMHY M300pakeHHs rpauyeCcKy U aHATUTHYECKHU.

40.JTunza umeetr dokycnoe paccrosiaue f’=70 mm. Ilpenmer pazmepom y=10 mm
pacroyio’keH Ha paccTtossHud a=-50 MM OT JuH3bL. ONpenenuTh MNOJOKEHUE U
BEJTMYHMHY M300pakeHus rpaduecKy U aHATUTHYECKH.

41.JTunza umeetr QokycHoe paccrosinue f’=-80 mm. IIpenmer pazmepom y=10 mm
pacroyio)keH Ha paccTossHUM a=-40 MM OT JuH3bI. OIpenenuTh MON0XKEHUE U
BEJINYMHY M300paxKeHHs rpaduuecKy 1 aHATUTUYECKH.

42 JIunza umeet okycHoe pacctosuue f’=-100 mm. [Ipeamer pazmepom y=>5 MM
pacmnoiio’)keH Ha paccTosHuM a=-40 MM OT JMH3bL. OMNpenenuTh MOJ0KEHUE U
BEJIMYMHY U300pakeHUs TpauueCcKl U aHATUTUYECKU.

43.Jlunza umeer dokycHoe paccrosaue f’=-60 mm. [Ipeamer pasmepom y=10 mm
pacmnoJio’)keH Ha paccTossHuu a=-30 MM OT JMH3BL. OmpenenuTh IMOJ0KEHUE U
BEJTMYMHY M300pakeHus rpaduueCcKy U aHATUTHYECKHU.

44 JIunza umeet okycHoe pacctosuue f’=-40 mm. [Ipeamer pazmepom y=10 Mmm
pacmoJio)KeH Ha pacCcTOSHUM a=-20 MM OT JMH3bL. ONpenenuTh MOJ0KEHUE U
BEJIMYMHY M300pakeHHs rpa)uueCcKy U aHATUTHYECKHU.

45.Jlunza umeer QokycHoe paccrosaue f’=-120mm. I[Ipeamer pazmepom
y=10 MM pacnoyioxeH Ha paccTossHud a=-70 MM oOT JuH3bL. OnpenenuThb
MOJIOKEHUE M BEJIMUMHY U300paKeHUs IpaPUUEeCKy U aHATUTUYECKH.
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46.Jlunza umeer QokycHoe paccrosaue f’=-110wmm. I[Ipeamer pazmepom
y=10 MM pacnoioxeH Ha paccTossHUU a=-90 MM oT nuH3bL. OnpenenuThb
MOJIOKEHHUE ¥ BEIMUMHY U300paKEeHUS TPAPUIECKU U aHATUTHICCKH.

47.Jlunza umeet dokycHoe paccrosaue f’=90 mm. IIpenmer pazmepom y=10 mm
pacrosiokeH Ha paccTossHUM a=-70 MM OT JuH3bL. ONpenenuTh MOJOXKEHUE U
BEJIMYHMHY M300pakeHus rpaduyeCcKy U aHATUTUYECKHU.

48.JIunza umeet okycHoe paccrosinue f’= 70 mm. IIpeamer pazmepom y=10 Mmm
pacmoJio)KeH Ha paccTosHUM a=-50 MM OT JMH3bL. OMNpenenuTh MOJ0KEHUE U
BEIMUYMHY U300paXkeHUs TpaduueCcKy U aHATUTUYECKHU.

49.Jlunza umeet dokycHoe paccrosaue f’= 50 mm. IIpenmer pazmepom y=10 mm
pacmoiio’)keH Ha paccTossHuu a=-30 MM OT JMH3BL. OmpenenuTh IMOJ0KEHUE U
BEJIMYMHY M300pakeHus rpadUyecKy U aHATUTHYECKHU.

50.JIunza wumeer ¢QokycHoe paccrosaue f’=-140wmm. Ilpenmer pasmepom
y=10 MM pacrionoxeH Ha paccTosHuu a=-100 MM oT nuH3bBL. OnpenenuThb

IMOJIOKCHHUEC U BCIIMYHNHY I/I306pa)KeHI/I5[ rpa(bnqecm/l N aHAJIUTHUYCCKU.

51.C kakoro pacCTOsSIHHS
MOJIyYUTh HA HETATUBE €ro
oowvektuBa f’= 300 Mm?

52.C Kakoro pacCTOSHHS
HOJIyYUTh HA HEraTUBE €ro
o0wvekTuBa f’=200 MM?

53.C Kakoro pacCTOSIHHS
MOJIyYUTh HA HETATHUBE €ro
oowvektuBa f’= 300 Mm?

54.C Kakoro pacCTOsSHHS
MOJIYYUTh Ha HETAaTHUBE €ro
oobektuBa f’=200 MMm?

55.C Kakoro paccTOsHHUS
MOJTyYUTh HA HEraTHBE €ro
oobektuBa f’=300 Mmm?

56.C kakoro paccTOsTHUS
MOJIYYUTh HA HETaTUBE €ro
oobekTuBa f’=200 Mm?

57.C Kakoro paccTOSHHUS
MOJIYYUTh HA HETaTUBE €T0
oowexTuBa f’= 150 MmMm?

58.C Kakoro pacCTOsSHHS
MOJIYYUTh HA HETaTUBE €T0
oowvektuBa f’=200 Mm?

HEe00Xx0auMO coTorpa@upoBaTh UYEPTEXK, YTOOBI
Konuio B Maciurabde 1:5, ecnu okycHoe paccTosiHue

HeoOxoauMo choTorpagupoBaTh UYEPTEXK, UYTOOBI
Komuio B macmrabde 1:5, eciiu QokycHOE paccTosiHHE

HEe00Xx0oauMoO cdoTorpa@upoBaTh HYEpPTEXK, YTOOBI
Konuio B Macirabde 1:6, ecnu (poKycHOe paccTosiHUE

HeoOxoauMo choTorpagupoBaTh UYEPTEXK, UYTOOBI
Komuio B mMacmrade 1:6, eciiu QokycHOE pacCTOsTHHE

HeoOxoauMo cdoTorpadupoBaTh YEepTEkK, UYTOOBI
konuio B Macmrade 1:4, ecnu GokycHOE paccTosiHUE

HeoOXxoauMo cdoTorpadupoBaTh UYEPTEkK, UTOOBI
konuio B Macmrabde 1:4, ecnmu oKycHOE paccTOsSHUE

HeoOxoauMo cdoTorpadupoBaTh YEepTEkK, UYTOOBI
konuio B Macmrade 1:3, ecnu okycHoe paccTosiHue

HEe00Xx0auMO cdoTorpa@upoBaTh UYEPTEXK, YTOOBI
Konuio B Macmrabde 1:3, ecnmu okycHOe paccTosHUE
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59.C xakoro pacctosHus He00XoauMo cGoTorpa@upoBaTh UYEPTEkK, YTOOBI
MOJIYYHNTh HA HETATHUBE €ro KOomuio B Macmrade 1:3.5, ecnu GokycHOe paccTossHuE
obwekTuBa f’= 150 Mm?

60.C kakoro paccrossHusi HeoOxoaumo cdororpadupoBaTh UYEpTEX, YTOOBI
MOJIYYHTh Ha HETaTHBE €ro Komwio B Maciurabde 1:5, ecnu (poKycHOe paccTOsHUE
oobekTuBa f’= 150 Mm?

61.0npenenuTs B3aMMHOE pACIOJIOKEHHE MpEeAMeTa, JUH3bI C (OKYCHBIM
pacctostnueM f’= 130 MM u 3KpaHa, Ha KOTOPBIH MPOEKTUPYETCS] U300paKeHHUE C
NSTUKPATHBIM YBEITUUYCHUEM.

62.0npenenuTh B3aMMHOE PACHOJOXKEHHE MpeaMera, JUH3bl C  (OKYCHBIM
pacctostauemM f’= 150 MM u 3KpaHa, Ha KOTOPBIN MPOEKTUPYETCS] U300paKEHHUE C
MSATUKPATHBIM YBEJIMUEHUEM.

63.0npenenuTs B3aMMHOE pACIOJIIOKEHHE MpeAMeTa, JIMH3bI C  (OKYCHBIM
pacctostnuem f’= 100 MM u 3KpaHa, Ha KOTOPbIN MPOEKTUPYETCS] U300paKeHHUE C
MSTUKPATHBIM YBETTUYCHUEM.

64.0npenenuTh B3aUMHOE PACMOJOXKEHHE TMpeaMera, JHH3bI C  (OKYCHBIM
paccrossauem f’= 120 MM U 3KpaHa, Ha KOTOPBIA MPOEKTUPYETCS U300pakeHUE C
TPEXKPATHBIM YBEIIMYEHUEM.

65.0npenenuTh B3aMMHOE PACHOJOKEHHE MNpeaMeTa, JUH3bl C  (OKYCHBIM
paccrosiHueM f’= 60 MM M 3KpaHa, Ha KOTOPBIM MPOEKTUPYETCS] N300pakeHHe ¢
TPEXKPATHBIM YBEIHMUECHUEM.

66.0npenenuTh B3aUMHOE PACIOJOXKEHHE TMpeaMera, JHH3bI C  (OKYCHBIM
paccrosiauem f’=40 MM U 3KpaHa, HA KOTOPBIM MPOCKTHUPYETCS M300pakeHue ¢
TPEXKPATHBIM YBEINYEHHUEM.

67.0npenenuTh B3aMMHOE PACHOJOXKEHHE MpeaMera, JUH3bl C  (OKYCHBIM
paccrosiHueM f’= 80 MM M 3KpaHa, Ha KOTOPBIM MPOEKTUPYETCS] N300pakeHUe ¢
YeThIPEXKPATHBIM YBEJIUUECHHUEM.

68.0npenenuTs B3aMMHOE PACIOJIIOKEHHE IMpeAMeTa, JIMH3bI C  (OKYCHBIM
pacctostnueM f’=90 MM u 3KpaHa, Ha KOTOPbIA MPOEKTUPYETCS M300paKeHUe ¢
ISATUKPATHBIM YBEJIHYEHUEM.

69.0npenenuTh B3aUMHOE PACHOJOXKEHHE TMpeaMera, JUH3bl C  (OKYCHBIM
pacctostauemM f’° =30 MM 1 2KpaHa, Ha KOTOPBIA MPOEKTUPYETCI M300paKeHUeE ¢
HIECTUKPATHBIM YBEIUYCHHUEM.

70.0npenenuTs B3aMMHOE pACIOJNIOKEHHE IMpEeAMeTa, JIUH3bI C (OKYCHBIM
pacctostnueM f’ =110 MM u 3KpaHa, Ha KOTOPBIH MPOEKTUPYETCS] U300paKEHHUE C
TPEXKPATHBIM YBEITNUCHHUEM.

71.0npenenuts pasMep H300paKeHHS, 00pa30BaHHOTO OOBEKTHBOM Ha 3KpaHe,
ecnu TpeaMeT umeeT pasmep y=30 MM W HaxoauTcs Tepea OObeKTHBOM Ha
paccrostaam 110 MM, 6 =100 mm.
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72.0npenenuTh pasMep H300paKeHHs, 00pa30BaHHOTO OOBEKTHBOM Ha 3KpaHe,
eciu mpeaMeTr mMeeT pasmep y=10 MM u HaxomuTcs mepes; OOBEKTHBOM Ha
pacctossann 120 MM, ;5 =60 MM.

73.0npenenuTh pasMep H300paKeHHS, 00pa30BaHHOTO OOBEKTHBOM Ha 3KpaHe,
ecnu TpeaMer umeeT pasmep y=20 MM W HaxoauTcs Tepea OObeKTHBOM Ha
paccrostauu 60 MM, f’° 5 =40 MM.

74.0npenenuTh pazMep u300paxeHus, o0pa30BaHHOTO OOBEKTHBOM Ha DKpaHE,
ecnu mpeamMer umeer pasmep y=10 MM U HaxomuTcs miepea OOBEKTMBOM Ha
pacctossann 150 MM, ;5 =80 Mm.

75.0npenenuTh pasMep H300paKeHHs, 00pa30BaHHOTO OOBEKTHBOM Ha 3KpaHe,
ecnu mpeaMer umeeT pasmep y=10 MM U HaxomuTcs mepea OObEKTHBOM Ha
paccrostauu -120 mm, 6 =100 mm.

76.0npenenuTh pazMep u300paxeHus, o0pa30BaHHOTO OOBEKTHMBOM Ha HKpaHE,
ecnu mpeamMer umeeT pasmep y=10 MM U HaxomuTcs miepea OOBEKTUBOM Ha
paccrossauu -90 mm, 5 =80 mM.

77.0npenenuTs pasMep H300paKeHHS, 00pa30BaHHOTO OOBEKTHBOM Ha 3KpaHe,
eciu mpeaMeT uMeeT pasmep y=20 MM W HaxomuTcs mepes; OOBEKTMBOM Ha
paccrostaau -120 mm, ;6 =80 mm.

78.0mnpenenuTh pasMep HU300pakeHHs, 00pa30BaHHOTO OOBEKTUBOM Ha 3JKpaHe,
ecii TpeaMeT uMmeeT pasmep y=10 MM M HaxoaumTcs mepen OOBEKTHBOM Ha
paccrossauu -90 mmM, 5 =50 mm.

79.0npenenuTh pasMep H300paKeHHSA, 00pa30BaHHOTO OOBEKTHBOM Ha 3KpaHe,
eciu mpeaMer mMeerT pasmep y=10 MM u HaxomuTcs mepes OOBEKTHMBOM Ha
paccrostauu -180 mm, ;6 =90 mm.

80.IIpenmer mmeer paszmep y=24 mMm, uzoOpaxenue y’ =-120mm. Omnpenenutsb
(OKyCHOE pacCTOSHUE TOHKOW JIMH3BI, €CIU PACCTOSHHUE MEXIy NPEAMETOM H
nzo0paxenuem 600 mm.

81.Ilpenmer umeer pazmep y=20 mm, uzoOpaxkenue y’ =-100mm. Omnpenenutsb
(GOKyCHOE pacCTOSITHUE TOHKOW JIMH3BI, €CIIM PACCTOSTHHE MEXKIy MPEeIMETOM M
nzo0paxenuem 600 mm.

82.Ilpenmer umeer paszmep y=10 MM, uzobpaxenue y’ =-40mMMm. Omnpenenuthb
(GbOKyCHOE pacCTOSIHUE TOHKOM JIMH3BI, €CIIM PACCTOSIHHUE MEXIy MpPeIMETOM U
nzo0paxenuem 500 mm.

83.Ilpenmer mMmeer paszmep y=10 mm, u3obpaxenue y’ =-60mm. Omnpenenuth
(GOKyCHOE pacCTOSITHUE TOHKOW JIMH3BI, €CIIM PACCTOSTHHE MEXKIy MPEeIMETOM H
nzo0paxenuem 700 mm.

84.Ilpenmer umeer paszmep y=10 mm, uzobpaxenue y’ =-30mm. Omnpenenuthb
(GhOKyCHOE pacCTOSIHUE TOHKOM JIMH3BI, €CIIM PACCTOSIHHUE MEXIy MPEeIMETOM U
nzoopaxenuem 400 mm.
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85.IIpenmer mmeer paszmep y=10 mm, uzobpaxenue y’ =-50mm. Omnpenenuthb
(GOKyCHOE pacCTOSTHUE TOHKOW JIMH3BI, €CIIM PACCTOSIHHE MEXIy MPEeIMETOM M
nzoopaxenuem 600 mm.

86.Ilpeqmer mmeer paszmep y=20 mmMm, uzoOpaxenue y’ =-120mMm. Onpenenutsb
(GhOKyCHOE pacCTOSIHUE TOHKOM JIMH3BI, €CIIM PACCTOSIHHUE MEXIy MpPeIMETOM U
nzoopaxenuem 700 mm.

87.Ilpenmer umeer pazmep y=10 mm, uzobpaxenue y’ =-20mMMm. Omnpenenutb
(GOKyCHOE pacCTOSIHME TOHKOM JIMH3BI, €CIM PACCTOSTHUE MEXIY MpEeAMETOM U
nzo0paxenuem 300 mm.

88.Ilpeqmer umMmeer pasmep y=5 MM, uzo0Opaxkenue y’ =-50mm. Omnpenenutsb
(GbOKyCHOE pacCTOSIHUE TOHKOM JIMH3BI, €CIIM PACCTOSIHHUE MEXIy MpPeIMETOM M
nuzoopaxenuem 1100 mm.

89.Ilpeamer y=10 MM mnpoenupyeTcss B BUAE JEUCTBUTEIBLHOIO H300paXEHUS
y‘=-40 mm. IlnockocTh H300pa’keHUA HAXOAUTCS Ha paccTossHuu 260 MM OT
auH3bl. OnpenenuTb GOKYCHOE PACCTOSIHUE JIMH3BI.

90.ITpenmer y=10 MM mnpoenupyeTcs B BHJIE JACHCTBUTEIBHOTO H300paKCHUS
y‘=-50 mm. IlmockocTe u300pakeHWsS HAXOIWUTCA Ha pacctosHur 250 MM OT
auH3b1. OnpenenuTs GOKYCHOE PACCTOSIHUE JINH3HI.

91.Ilpenmer y=5 MM mpoeuupyercs B BHJE JACHCTBUTEIBHOTO H300paKeHUS

=-50 mm. Ilmockocth wm300paxkeHus: HaxoauTcss Ha paccrosHun 400 MM OT
auH3bl. OnpenenuTs GOKYCHOE PACCTOSIHUE JIMH3BI.

92 Ilpenmer y=10 MM mpoerupyercs B BHUAC ACHCTBUTEIBHOTO H300paKeHHUS
y‘=-70 mm. IlnockocTh u300pakeHUs HaxoauTcss Ha paccrosHun 700 MM OT
auH3b1. OnpenenuTs GOKYCHOE PACCTOSIHUE JIMH3HI.

93.Ilpenmer y=15 MM mnpoeuupyercs B BHUJE ACHCTBUTEIBHOTO H300paKCHUS

=-75 mm. Ilnockocth W300pakeHUs: HaxoAWTCS Ha paccrosHun 450 MM OT
auH3b1. OnpenenuTs GOKYCHOE PACCTOSIHUE JIMH3BI.

94.Ilpenmer y=5 MM TIPOCHUPYETCS] B BUAE ICHCTBUTEIHLHOTO H300paKCHUS
y‘=-80 MM. IlmockocTe u300pakeHUsT HaXoauTcsl Ha pacctositHuu 480 MM OT
muH3b1. OnpenenuTs GOKYCHOE PACCTOSIHUE JIMH3HI.

95.IIpenmer y=10 MM mnpoenupyercs B BHUAE ACHCTBUTEIBHOTO H300paKeHUS

=-80 MM. IlmockocTe u300pakeHUsT HaxoAUTCa Ha paccTosHuH 320 MM OT
auH3bl. OnpenenuTs GOKYCHOE PACCTOSIHUE JIMH3BI.

96.Ilpenmer y=15 MM mnpoeuupyercs B BHUJIE JACHUCTBUTEIBHOTO H300paKEHUS
y‘=-90 mM. IlnockocTh u300pakeHUsT HAXOIUTCS Ha paccTositHuu 180 MM oOT
auH3bl. OnpenenuTs GOKYCHOE PACCTOSIHUE JIMH3BI.

97 Ilpenmer y=5 MM mpoenMpyercs B BHJE JACHCTBUTEIBHOTO H300paKCHUS

=-45 M. IlmockocTs u300pakeHHs HaxonuTcsa Ha pacctosHun 270 MM OT
auH3b1. OnpenenuTs GOKYCHOE PACCTOSIHUE JIMH3HI.
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98.ITocTpouTs JIy4 uepe3 BCIO CUCTEMY.

H| 1, F F. H| H,
& &
99.ITocTpouTs y4 Uepe3 BCIO CUCTEMY.
>
F H| |H, H| H, F H,| [H,
F
100.
Onped. y'-?
F, YT H{ |1, H| H,
@ @
F,
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101.0npenennTs NojoKeHne POKYCOB KaXKI0H JIMH3BI.

102.
Onped. y’-?

R YT H| |H H| |H’,

103.
Onped. y’-?

i YT H| [, H{ H’,
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104.ITocTpouTs Jy4 4epe3 BCIO CUCTEMY.

f_ﬂ Hl B, H| H, F_’3 H| H,
F,
105.
Onped. y'-?
YT H| [H, H| H’, .
F, F
106.
Onped. y’-?
YT H| H, . H,| [H’,
F, F,

60



107.
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110.

Onped. y’-?
YT H| 1, HyH,
F1 F,z
111.
Onped. y’-?
yT H| [H, X H| 1
F
112.IToctpouts j1yd yepe3 BCIO CUCTEMY.
_F.1 H| H, H| H, F.z Hy 1 H
F P,
>
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113.ITocTpouTs Jy4 4epe3 BCIO CUCTEMY.

=
i HE  HIE,
F, F, F,
114,
Onped. y'-7?
. )’TH1 H, H,| H’, .
F F,
115.
Onped. y’-?
yT H, ||'|’1 . H, IH,z
F, F,
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116.

Onped. y’-?
1l .
) H| K, HyH,
P, F,
117.
Onped. y’-?
YT H| 1, HyH,
F, F,
118.ITocTpouts J1yd uepe3 BCIO CUCTEMY.
-
. H, H'1 E’;: H,| |H’z F;- Hy| |H'. Iia
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119.

Onped. y’-?
D . i Hy
F, F,
120.
Onped. y’-?
YI H| 1, _ HiH
F, F,
121.IToctpouts j1yd yepe3 BCIO CUCTEMY.
H| K, H,| H', F_ H| F.
FII
o
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122.

Onped. y’-?
_ yT H 1, Hy .
# F,
123.
Onped. y'-?
yT H 1, H .
F, =
124 .ITocTpouTs J1yd 4epe3 BCIO CUCTEMY.
_F.1 Hy |H F.2 My I, Hy| H F.3
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125.

Onped. y’-?
YT H| H, H| H, .
4
F, F,
126.
Onped. y’-?
YT H| H, H,| [H’, .
F’, F,
127.
Onped. y’-?
i b . Hy H




128.

H,

Onped. (o) A’-7

129.

Onped. (e) A'-?

’ F’ ,
A‘ H' . Ht H,
A F
130.ITocTpouTs JIy4 4epe3 BCIO CUCTEMY
.
! ' 1
FZ H1 H 1 H2| |H’E F 1 H3 IH -
— » =

68



131.ITocTpouTts n300pakeHue y'.

Onped. y'-?
yT H| 1, HiH,
F F,
132.ITocTpouts J1yd yepes BCIO CUCTEMY.
Hi P HH, Hf H:
F, F,
133.ITocTpouTh JIy4 Yepe3 BCIO CUCTEMY.
. HIH H{H, P2 HIH,
F, F,
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134.0npenenuTs MojaoxeHne POKycoB JTUH3HI.

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

135.0npenenuts monoxenne GoKyCcoB JTHUH3HI.

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

136.0mnpenenuTh nosokeHne GoKyCcoB KaXk0U JIMH3BI.

H| H, H 1, H| H,

/ > \ R
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137.0npenenuTs NoJ0KeHHe POKYCOB KaXKI0M JIMH3BI.

>
H| K, H| H, H,| K,
138.0mpenenuTs nonoxeHne PoKycoB Kaxk10il TUH3BI.
L
I-|1 H,1 H2 H 2 H3 H,a

X\

T

139.0npenenuTs nojgoxkeHne POKycoB JTHH3HI.

Onped. (e) F-

? u (e)F'-7

71



140.0npenennTs Noj0KeHHe POKYCOB KaXKI0M JIMH3HI.

H,

H,

H’,

H| H.

141.IToctpouts 1yd yepe3 BCIO CUCTEMY.

H’,

F

\\

142 .ITocTpouTh JIy4 4epe3 BCIO CUCTEMY.

H
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143.ITocTpoUTH JIy4 Yepe3 BCIO CUCTEMY.

Hl W, F,  F, HH,

144 ITocTpouTh JIy4 4epe3 BCIO CUCTEMY.

H| H, H| H’,

145.1TocTpouTs J1yd 4yepe3 BCIO CUCTEMY.

FoOH| H| K, F

\\
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146.ITocTpouTs Jy4 4epe3 BCIO CUCTEMY.

J H
F H| H, H,| H’, H,| [H’, F
-0 4 4
F,
>
147 ITocTpouTs J1yd yepe3 BCIO CUCTEMY.
) H
F, H| H, H,| H’, F, H,| H, Fs
o o o
>
148.ITocTpouts J1yd yepe3 BCIO CUCTEMY.
y H
—0 o o o—
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149.IToctpouTth n300paxkeHue:

e

F
150.Haiitu npenmer:
?.\
F
151. JocTpouts nyy:
F H H H’
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152.TToctpouth n300paxeHue 3aJaHHOTO MIPEIMETA:

/

153.1ano uzobpakenue. Haiitu npenmer.

H

154. TocTponTh JTy4 B IPOCTPAHCTBE MIPEAMETOB:

H

H

76



155.ITocTpouTs X011 TyUa:

T

F H H F H H’
156.ITocTpouTh U300paKeHue:
\
\ F H H F F "
157 IToctpouTs N300paxeHue:
I H H F ' H H'
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158.ITocTtpouts X071 J1yya:

159.locTpouTh X0 Jiy4da B IPOCTPAHCTBE MPEIMETOB U M300paKEHUI:

160.locTpouth X011 Tyya B IPOCTPAHCTBE MPEAMETOB U N300paKEHMII:




161.3anano mpoMexyTouHOEe M300paxeHue (MEXIy MEepBOM W BTOPOW JIMH3AMU).
[TocTpouth compspkeHHbIE C HUM OOBEKTHI (B MPOCTPAHCTBE MPEAMETOB U

U300paKeHHH ):

162.ITocTtpouts X071 J1yya:

H'

H

/

163.ITocTpouTh U300paxKeHre 3aJaHHOTO MPeIMETa:

H'

H

FI

HF
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164.Iloctpouts npeaMeT, AaroIHi n300paxeHue, MoKa3aHHOE Ha PUCYHKE:

Fl

165.ITocTpouTs Jiy4 4epe3 BCIO CUCTEMY.

H

H| H,

H'

H,

/

166.0npenennTs NoJ0KeHHE POKYCOB KaXKI0M JIMH3HI.

H’,

80



167.IToctpouts n300paxeHue:

.--""'fﬁ
F H H' K H'
168.IToctpouts H300pakeHue:
/
F H I H F

169.IToctpouth u300paxkeHue NpeaMeTa, TOKa3aHHOTO Ha PUCYHKE:

81



170.IToctpouts n300paxeHue:

AN

F \H\ H' I

H

171.0npenenuTs nojaoxeHue HoKaabHbIX TUIOCKOCTEH IS JTMH3bI, HAXOAAIIEHCS B

OJHOPOJIHOM Cpelie:

172.0npenenuTs nojokeHne PoKaaIbHbIX MIIOCKOCTEN JIJIsl TMH3BI, HAXOISAIIEHCS B

OJHOPOJHOM Cpeae:

\

HI
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173.ITocTpOUTH JIy4 4epe3 BCIO CUCTEMY.

H, lH,1 H,| H’, H,f H', F H| H,

174.0npenenuTs mojaoxeHue (HOKaIbHBIX TUIOCKOCTEH SIS JTMH3BI, HAXOAAIICHCS B
OJHOPOJIHOM Cpelie:

175.11oCcTponTS JIy4 4epe3 BCIO CUCTEMY.

H| [H, H| |, F;
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176.

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

_F"1 H| 1, H| H, Ii H,| |1,
F
177.
Onped. (o) F'_,-? H' -7
H [H', H{ H F.,1 H| [H; F.3
F,
178.ITocTpouts J1yd yepe3 BCIO CUCTEMY.
P\ HY Hy H, Fon) b e R
>
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179.

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

Fo’1 H1 H,1 H2 IH,Z H3 H,B Fo,i
F,
180.
Onped. (o) F'_,-? H' -7
H| |H, F.,1 H,| H’, H,| [H’, F.3
F,
181.ITocTpouTs Jiy4 yepe3 BCIO CUCTEMY.
F'H H| H', HiH, &
»

85



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

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

184 . ITocTpouts J1yd yepe3 BCIO CUCTEMY.

H| [, F H{H, . HlH, F
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185.0npenenuts nosoxeHne HOKaTbHBIX MIIOCKOCTEHN ISl JIMH3BI, HAXOSIIEHCS B
OZTHOPOJIHOM Cpeie:

HI

186.0mnpenenuTh nmosokeHne GoKyCcoB KaXkJ0U JIMH3BI.

H',

H,

/

\

187.I1oCTpOUTH JIy4 4epe3 BCIO CUCTEMY.

Fy H,

H',
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188.ITocTpouTh JIy4 Yepe3 BCIO CUCTEMY.

F‘1 H| |H, . H,| H’, F‘3 H,| H,
F’2 /
189.
Onped. (o) F'_,-? H' -7
F.,1 H) ', Hl H Hy| H' F.B_
F,
190.
Onped. (o) F' -7 H' -7
F.1 i Hy| H F.B—
F,
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191.

Onped. (o) F' -7 H_ -7

f1 H| |H, H{H, H,| |H, ﬁz
F,
192.
Onped. (o) F', -7 H'_ -7
F‘,1 H| H, H,| |H’, H,| [H’, F.3
F,
193.1TocTpouTs Jiyd 4yepe3 BCIO CUCTEMY.
Hy| [H, F.1 Hy H’ H;| H o
F, Fs
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194.

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

H| H, H| |H’, F. H,| |1, F
F,
195.
Onped. (o) F'_,-? H' -7
F.,1 |'|1 H’1 H2 ||'|,2 H3 H’3 F’3
F,
196.ITocTpouts J1yd yepe3 BCIO CUCTEMY.
_ H{H, Hf 1, H,| H, F
P, F,
>
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197 .ITocTpouTh Jy4 4epe3 BCIO CUCTEMY.

H| F. H| 1, F.’a H,| [H,
\ F,
198.
Onped. (o) F_,-? H_ -7
F.1 H{H, . HH, H| 1 F
=
199.
Onped. (o) F -7 H_,-7?
P H H| H, S H W,
F,
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200.

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

Hy o HIHY, Hy 1,
F’,
201.
Onped. (e) F ,-? H -7
PO HH, . HIH, Py Hy|
F,
202.ITocTpouTh Jy4 Ue€pe3 BCIO CUCTEMY.
H| H, H| H, H| 1, F
o o o
F P,
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203.

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

F.’1 H| H, H) H, Hy 1, s
F,

204.

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

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

F,
205.ITocTpouTs y4 Uepe3 BCIO CUCTEMY.
/Hl H,1 F.1 I_l2 Il_l!2 . H3 H’3 .

F,Z F3
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206.

Onped. (o) F -7 H ,-7
F.’1 H{H, . HIH, F.a H,| [H
F,
207.
Onped. (o) F -7 H_ -7
F.1 H| H, . H,| H’, H,| [H, F.B
F,
208.ITocTpouTs 1y Uepe3 BCIO CUCTEMY.
>
H1 H,1 F.1 H2 ||.|’2
F,
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209.ITocTpouTs JIy4 YepE3 BCIO CUCTEMY.

>
H| [H, H| 1, F.
F,
210.
Onped. (o) F -7 H_ -7
O H M, H{H, H F.,a
F,
211.
Onped. (o) F ,-? H -7
F.1 H| 1, H{H, H,| |, F
F,
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212.

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

F.1 H| H, F.a H) H, H,| |H,
F,
213.
Onped. () F -7 H,,-7
F.1 H{H, . HiH, F.B H,| [H,
F,
214.ITocTpouTs Jy4 4epe3 BCIO CUCTEMY.
F H| H, H| H, F

\\
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215.

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

F.1 H, H’, H, H, F.3 H,| [H, .

F,
216.

Onped. (e) F ,-? H -7
F‘1 H{H, HH, H,| H, F
F,
217.1TocTpouTh Iy 4e€pe3 BCIO CUCTEMY.
P H HiH: Fs )

F,
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218.ITocTpouTh JIy4 Yepe3 BCIO CUCTEMY.

. H{ H{H. e Fsn)
F.
-
219.
Onped. (o) F -7 H_ -7
P H H| H, Hl |H,
F,
220.
Onped. (o) F ,-? H_ -7
F.,1 H| H, . H,| H’, H,| [H, F.,3
F,
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221.

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

F ) ’
D H HyH,
F,
222.
Onped. () F -7 H,,-7
H{ [H’, . H| H, F
F,
223.ITocTpouTh U300pakeHue y'.
*‘T HlH, Py HIHY
3
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224,
Onped. (o) F', -7 H' -7

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

Fro H| H| H,

226.I1ocTpouTs JIyd 4EPE3 BCIO CUCTEMY.

F H| M H{H, F: H|H. >
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227.0npenenuTh MOJ0KEHHE (POKYCOB KaXKI0M JTMH3BI.

H [, H) 1, H| 1,
228.
Onped. (o) F' -7 H' ,-7?
P H H H,
F,
229.
Onped. (o) F'_,-? H' -7
H| |H, Fy H| H, H,| |1, F.3

101



230.

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

H| |H, F.1 H,| H’, F.,a F.,z H,| H,

231.
Onped. (o) F'_ -7 H' -7
F.1 H| |H, H H’, F.z H,| [H’, F.B

232.0npenenuTh NOJ0KEHHE (POKYCOB KaXKI0M JTMH3BI.

H| H, H,| |, Hy| [H,

) \

/ >
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233.

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

o F.1H‘ H' H) H H| H F.3
F,
234.
Onped. (o) F'_,-? H' -7
H, H,1 H, IH,z F.’1 H.[ H’, F.’3_
F
235.0npenenuTs monoxeHne GOKyCcoB KaXKa0M JIMH3BI.
> ]
H| M, H H, H|

™~
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236.

YT H| |1, H,

H,

237. Tloctpouth nu300pakeHUE 3aJaHHOTO TIPEeIMETa

yT H| |, Py

Onped. y'-?

F,

238.
Onped. (¢) F,,-? H,,-?
F.’1 H| [H, H| |H, Ii Hy| |1, F.

104



MNMpakTnyeckoe 3aHaTHUe Ne4. OnpeneneHne napakcuarnbHbIX
napamMeTpoB JSIMH3 Pa3fINyYHbIX TUNOB

Teopernueckuii Marepuall u3IOXKeH B rnaBe "S.['eomerpuueckas Tteopus
onTUYeCKUX n3o0paxenuil. neanbHsie ontuueckue cucremsl" [1,2].

Onpe.qeneHMe napakCuanbHbIX XapakKTepPUCTUK JINH3bI

nj n2= ];] n3 Onrtuyeckasi Cuiia JIMH3bI B CPeJie:
/ H N
L; __ s
Sk Fr (1)

Ecnu paccmaTtpuBaTh JIMH3Y B BO3JyXe€, TO
. Cpela - OAHOpOHAs T.€.
mo=ny=1

Cuia TUH3LL;

¢=[m—1)[l_l},m

] ¥y HIh (2)

Puc. 1 Jlunsa

BBIpa}KeHI/Ie HJIL pacucTa 3aAHCTO q)OKYCHOTO PacCTOAHUS JINH3bI:

I G a1 .

[Tonoxenne QokanbHBIX IUIOCKOCTEH pPACCUMTHIBAETCS 1O  CIEAYIOIIHUM
dbopMyaam:

rz 1 r:i . 1 — 1 d
P ¥y , i ] (4)

[{omoxxeHue TI1aBHBIX TNIOCKOCTEN

r H 1 d I' f H ]. d

o A e I
Paccrosiue MECXKAY IIaBHBIMU IINIOCKOCTAMU OIPEACIACTCA COOTHOIICHUCM !
2
n-=1"d
&:Q.f{a ~ K +af)

- .?"1 'rﬂ (6)
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OnpepeneHne napakcManbHbIX NapaMeTPOB JIUH3
C O4HOMN NNOCKOMN NOBEPXHOCTLIO

[nocko-BbInyKas nuH3a

D=0
H H’

dn_

Brinykio-1ockas

D=0
H H’

d/n

[TapakcuanbpHbIE XapaAKTEPUCTHKMU:

1
‘I’=(ﬂ—1)-[—— o d-a=%
Fa Sp=f 7
I[J'IH JHUH3, y KOTOpBIX OodHa HOBCpXHOCTB IIJIOCKasd,
OIIpCACIICHO OIHO CBOﬁCTBO, BBITCKAIOIIICC n3

COOTHOILLICHUM NI MapaKCUAJIbHBIX XapaKTEPUCTHUK: 4depes
BEPILIMHY HEIUIOCKOW IIOBEPXHOCTU IIPOXOIUT IJIaBHAs
IIJIOCKOCT.

Jlpyras TIaBHas IJIOCKOCTh HAXOJUTCS HA PACCTOSTHUU
d/n oT MIOCKOI MOBEPXHOCTH.

ITimocko-Boruyras Bornyro-miockas
D <0 D <0
H H’ 1§l H’
[ B
X #
b W # !
e | n e f r
® #
IR Ak
| | dn | | dn

Puc. 2 Jlun3zwvl ¢ niockou nogepxnocmuvio
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Onpep,eneHMe napakcuanbHbIX NapamMmeTpoB JINH3-MEHUCKOB

Brinykiio-BoruyThIi coOMparouit BrIImyKi10-BOTrHYTBIN pacCenBAIOIINI
MEHUCK (TIOJIOKUTEIbHBIN) MEHHUCK (OTpUIIATEIbHBIN)
D=0 D <0

H H’ H H’

s
4
&
ﬁ%
!

F F’ F
A
W
hil<ps A
BoruyTto-BbeInyKiblii cOOMparomui BoruyTo-BBIIYKIIBIN pacCEeMBAIOIINI
MEHHUCK (TIOJIOKUTETbHBIN ) MEHHCK (OTpHUIATEIbHBIN)
D=0 D0

H’ H H

4
I B 17

| <l | el

Puc. 3 Jluuzvi-menucku

15



Onpep,eneHMe napakcuanbHbIX NapamMeTpoB
KOHUEeHTPU4YEeCKUX JInH3

KonnenTpuieckue JTUH3BI - 3TO JUH3bI, Y KOTOPHIX HEHTPHhl KPUBHU3HBI 00EUX
noBepXHOCTeN coBnajgaroT. CiaegoBaTeIbHO, TOJIIMHA JIMH3bl PACCUMTHIBAECTCS IO

dopmye: hnor=d . Ilpu onpexeneHnn  mapakCUaIbHBIX  [apaMETPOB
KOHILICHTPUYECKOHN JIMH3, IOJy4acTCsA COBIIAJECHHUE ITIABHBIX IUIOCKOCTEM B LICHTPE
KPUBU3HBI 00EUX MOBEPXHOCTEH:

D=0
P =0
# HH
: /7 H | H 7y
I P # /:ﬁ y m:’r \}
-
# y ¥
- -SF R
il -[-‘ W

Puc. 4 Konyenmpuueckue nun3ol

Onruyeckas cuJja:

¢=@—ﬂ{l_i]

7 noon

lpumepsbi ebinosniHeHuUs1 3adaHull

3apgaua

MpeomeTr BenuymMHOM 5 MM HaxoauTcs Ha pacctosHum 150 mm nepen
BbINYKNOMOCKOM NNMH30M C pagnycom nosepxHoctn 50 mm, TonwmHom 10
MM M nokasatenem npenomnenus 1.5. Onpenenutb pasmep 1 NonoXxeHue
n3obpaxeHns OTHOCUTENLHO NOCneaHen NOBEPXHOCTU S'.

PeweHune:

Cnauana H€O6XO,Z[I/IMO OIIPCACIINTL IMAPAKCHUAJIBHBIC XapaKTCPUCTHUKU
CUCTEMBI. B COOTBETCTBUM C BHILIE PaCcCMOTPCHHBIMU COOTHOIICHHUAMMU,

nmeeM: f'=100; Sy=0; S'y=-6.67.
DTO O3HA4aeT, uTo B HaleM npumepe a=s=-150.

16



.
Y - B
. y
-150 S
- > -« >
i_+ i =1
OmnpenencHue MOJOKESHHUS N300paKEHUS @

100/a'=1-(-100)/(-150)=1-2/3=1/3.
a'=300, 3gaunt, S'=SH'+a'=293.33 MM
Omnpenenenne BeTUYNHBI U300paKECHHUS
B=-t/z, rne z=S-Sf=S-f=150-(-100)=-50 mm.
B=-(-100)/(-50)= -2.
y=By=-10 mm.

OtBeT: S'=293.33 MM, y'=-10 MMm.

3apgaua

Hantu nokasatenb nNpenomMneHnsa MnyOCKOBOrHYTOM  JIMH3bl, €Cnu
ontnyeckas cuna ®=-12.50 antp. Pagnyc noBepxHOCTM No abCosIOTHOW
BennymnHe coctasnset 40 mm.

PeweHune:

Ot nokazarens IMPCIIOMIICHHA 3aBUCUT OINITUYCCKAasA CHUJia JIMH3bI:

q::(n_l)-[_ :_J

[Ipeobpazyem: (1-n)=d-1,;
[Tokazarens npenomnenust: n=1-d-r,=1-(-0.0125-40)=1+0.5=1.5
OtBeT: N=1.5

3agava

Onpefenutb NornoxeHwe rraBHbIX MNIOCKOCTEN, (POKYCHoe paccTtodHue f
NSIOCKO-BbIMYKITON  JIMH3bI, W3rOoTOBMIEHHOM W3 Mapkn ctekna K8, ecnu
pagnyc ee cqepuveckon NoBEepXHOCTU paseH r =-160mMMm, a TonwunHa no
ocun d =10mm.

PeweHune:

17



CrnenaemM pUCYHOK IJIOCKO-BBITYKJIOM JIMH3bI:

H H’
[

d/n

IIpeobpaszyem Gopmyiy i CHIIBI JMH3BI C Y4E€TOM TOrO, 4YTO I} =00,
np=1,5163 nng crexna K8.

:7—(n 1)(7 )_|_(n 1) d (n_l)_)
f , n-nn r
f=u t = 160 =310,07
n-1 05163
-1
gy=p Dy g 24 10 s
nr, n 11,5163

OteeT: Sy = 6,5mMm; S'y; =0; £=310,07mMm

3apgaua

Onpegenutb paguyc cdepuyeckon MNOBEPXHOCTU  MNOCKO-BbIMYKITOM
NUH3bI, €ecnn nokasaTenb npenoMmreHnss ctekna n=1,5 u 3agHUK
dookanbHbIN OTPE30K S’ =150MM.

3anumem Gopmyay Uit oTpe3ka S'y , eciu 1, = oo:
(n—1)d
I

S =f(1-

) =1, cnenoparenmsro  f'=150.

OnTuuyeckas cuia HHOCKO-BBIHYKHOﬁ JIMH3BI.
1 | (n—1)* d_ (-1
= =D - g+ D @D,
f r'or? nnr, r

Onpenenuth pamuyc chepuueckold TOBEPXHOCTH W3  MPEIBIIYIICH
bopmybl
r=—-f(n-1)=-150-0,5=-75.

OTtBeT: r =-75MM.

18



3apava

MpeomeT HaxoauTcAa nepeq BOrHyTO-NSIOCKON FIMH30M Ha pacCTOAHUM

S =-60MM, dOOKyCHOe paccCTosiHMEe JMH3blI f =-50mMMm , n=15 |, d=9.
Onpegenutb NONOXeHne mnsobpaxeHnsa S OT nocrnegHen NoBEepPXHOCTU
NNH3bI.

Cnenaem pUCYHOK JIMH3BIL:

8l H’

)
y
¥
e ¥ F-
#
/14
. - d'.lfn

[';1aBHasl TUIOCKOCTH BOTHYTO-IUIOCKOW JIMH3BI IMPOXOAMUT YE€pPE3 BEPLIMHY
BOTHYTOU MOBEPXHOCTH, ITOITOMY:

a=S =-60mm.

[To ¢opmyne OTpe3KOB HaxoAUM TMOJIOKEHUE H300paKeHHs OT 3aJHei
IJIaBHOM TJIOCKOCTH:

———=——a'=-272mMm

3anHss TiaBHasg IUJIOCKOCTh BOTHYTO-IUIOCKOM JIMH3bI HAXOAMTCS Ha
paccTosiHiM d/n OT MJIOCKOM MOBEPXHOCTHU:

Paccrosinue n3o0pakeHus OT moCieIHEN TOBEPXHOCTH JIMH3BI
S'=+a'+S'y =-27,2-6,0 = -33,2mMm
OtBeT: S' =-33,2MM
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3apava
JInHza nveet cnegyoume XapaKTepUCTUKM: f' =50Mmm,

Sp = —45Mm.S'; = 47mMm. JlvHelHoe yBenuueHne B =-2". Onpegenutb

nonoxeHne npegmera S OT NEPBON MOBEPXHOCTU fINMH3bLI U N300pakeHne
S' oT nocnegHen NOBEPXHOCTH.

PeweHne

[To dhbopmynam TMHEHHOTO yBeIUYEHUS 3 HAXOAUM OTpe3ku Z u Z.';

B =—£=£—> Z'=—B-f =100MMm
f Z
f
=—=-25MmMm,
B

Z — paccTosiHHE OT mepeaHero Gpoxkyca JUH3bI A0 npeaMera, Z' — pacCTosHUE OT
3aiHero oKyca JUH3bI A0 U300paKEeHHUS.

OmnpenenuM otpe3ok S. S=S;+7Z=-45-25=-70mMm
Omnpenenum otpesok S'.  S'= S'p+7'= 47 +100 = 147Mm
OtBeT: S =-70MM; S’ =147MmMm.

3apgava

N306paxkeHne HaxoamnTcs Ha pacctosHum S'=40.25 oT BOrHyTO-BbINYKAOro
MeHucka. lNapametpbl nuH3bl: d=10, paguycel : 100 n 15, n=1.5. Hantn
nosioxxeHue npegmeTta (s).

PeweHue:

B nmanHOoM ciywae cpa3y ke HEOOXOQuMO pa3o0paTbCsi CO 3HAKaMu
paauycoB. Ri=-100, R,=-135.

[Tapakcuanpubie xapakTepucTHku cuctembl: '=33.96; Sg= -26.42; S'r=
35.09

Bocnons3yemcs aiis pacuetoB Gpopmyoit Herotona: ff'=z-7'
s'=z't S'k, 3HauuT, z'=s'-S'¥=40.25-35.09=5.16
[To hopmyne Herotona z=f{'/z'=-223.58.
s=Spt7=-26.42-223.56=-250 mm

OrtBeTt: S=-250 mm.
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3apgaua

dokycHoe paccTosiHe nusbl-wapa f'=75 mm. Onpenenutb paguyc Lwapa,
ecnu nokasaTtenb npenomnexus n=1.5.

PelweHne:

N3 BeIpaxeHus:

®=2-(n-1)/(nr) onmpenenum GOKyCHOE PaCCTOSIHHUE JIMH3BI-IIIApPA:
f=(n'1)/2:(n-1).

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

Pacuersr:

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

OtBeT: Paguyc nuH3bi-liapa 50 mm.

3adayu Onsi camocmosimersibHoU pabomabi

1.BeiBecT  QopMynbl A ONpENEieHUs  MapaKCHANIbHBIX  XapaKTEPUCTHUK
IJIOCKOBOTHYTOM JIMH3BI.

2.BeiBecTd  opMynbl IS ONpPENETCHUS  MapakCUAIbHBIX  XapAKTEPUCTUK
BBIITYKJIOIUIOCKOW JINH3HL.

3.BeiBect  opmynbl  nns OmpeseNieHHs]  MapaKCHAIbHBIX — XapaKTEPUCTHK
BOTHYTOILJIOCKOM JIMH3BI.

4.BpiBecTd  (opMyibl IS ONpPENETCHUS  MapaKCUaIbHBIX  XapAKTEPUCTUK
KOHILICHTPUYECKOM JTUH3BI.

S.Haiitu paguyC TNOBEPXHOCTH BOTHYTOIUJIOCKOW JIMH3BI, €CJIM W3BECTHO, YTO
nokaszaTenb TpenomiieHus crekna 1.5, 3agHee ¢oxycHoe paccrosiHue f'=-80mm.
OTBeT naTh B MM.

6.JIuneitnoe ysenuuenue =0.21. [Ipeamer HaxoauTcs HA paccTOIHUU z=-380 MM OT
nepeaHed (OKaIbHOM IIOCKOCTH BOTHYTOIUIOCKOM JMH3bI. Haiitu 3amHee pokycHoe
paccrosinue JTuH3bl. OTBET 1aTh B MM.

7.1lonoxxeHue mpeaMera OTHOCUTEIBHO NEepeAaHel TaBHOM TuiockocTu a=-300 mwm.
®okycHoe paccrosuue cucrembl {'=-80 mMm. HailTu mnomnoxxeHnue wu300pakeHUs
OTHOCHUTEJIHLHO 3aJ{HEU I1aBHOM MI0CKOCTU. OTBET AaTh B MM.

8.HaiiTn nokazarenp NpeOMIICHHS TUIOCKOBBIMTYKJIONW JIMH3bI, €CJIM ONTUYECKAS CHUJIA
®=25 antp. Paanyc moBepXHOCTH 1O a0COMIOTHOM BeuuruHe 20 MM.

9.Halitu paanyc NOBEPXHOCTH IUIOCKOBBIITYKJIOW JIMH3bI, €CIM W3BECTHO, YTO
noKasaresbp npeiomieHus crekia 1.5, 3aanee (okycHoe paccrosinue 40mm. OTBer
JaTh B MM.
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10.HaiiTu TONIMHY TIJIOCKOBBINYKJIOW JIMH3BI, €CJIM HW3BECTHO, 4TOo n=1.5, a
MOJIOKEHHUE nepeaHe riaaBHoi m1ockoctd SH=4Mmm. OTBET JaTh B MM.

11.JIuneitnoe yBenunuenue P=-0.62. IlpenMer HaxoauTcs Ha paccTOsHUU -64 MM OT
nepeaHe GpokaabHON IMTOCKOCTH TUIOCKOBBINYKJIOHM uH3bI. Haiitu 3aaHee pokycHoe
paccrosinue JnH3bl. OTBET JaTh B MM.

12 Ilepen nun3on Ha paccrosHuu 100mMM Haxoxurtces npeamer. IlapaMerpsl JIMH3BL
d=6mM, r1,=-20, mepBas TOBEPXHOCTh - IMIOcKasi, n=1.5. Haiitu mnoNOXKEeHUE
nzo0paxenus (s'). OTBET JaTh B MM.

13.1300pakeHre HaXoaUTCsl Ha paccTostHUU S'=65MM. TlapameTpsl muH3bl: d=6 MM,
nepBasi IOBEPXHOCTh - II0ocKas, 1,=-20 MM, n=1.5. HaifTu nosoxxeHnue npeamera (s).
OTBeT IaTh B MM.

14.ITonoxeHnue npeaMera OTHOCUTENBHO MEPEIHEN ITIaBHOW IUIOCKOCTH a=-104 mwm.
dokycHoe pacctosinue cucrembl =40 mM. Haiftu nonoxeHue u300paKeHUs
OTHOCHUTEIBHO 33JHEN rIaBHOM MmIOoCKOoCcTU. OTBET AaTh B MM.

15.JIuneitnoe yBenmuuenue P=0.5. [Ipenmer HaxoauTcs Ha paccTosHUU Z=-30 MM OT
nepenHel (HokaTbHON MIIOCKOCTH BOTHYTOIUIOCKOM JInH3bI. HaliTu 3amHee GpoxycHoe
paccrosinue JuH3bl. OTBET JaTh B MM.

16.ITonokeHue nmpeaMera OTHOCUTENBHO MEPEIHEN IIIaBHOW IIOCKOCTH a=-110 mwm.
®okycHoe paccrossHue cuctembl =40 mm. Haiitu nonoxeHune wu3o0pakeHus
OTHOCHUTENBHO 3aIHEW IIaBHOM IIIOCKOCTU. OTBET 1aTh B MM.

17.HaifTu pannyc MOBEPXHOCTH IUIOCKOBBIIYKIION JIMH3BI, €CJIH HM3BECTHO, YTO
MoKasaTellb mpejoMiieHus crekna 1.5, 3agaee ¢oxycHoe paccrosaue 100mM. OTBer
JaTh B MM.

18.HaliTu TONIMHY TUIOCKOBBIMYKJIOW JIMH3bI, €CIM HW3BECTHO, 4TO n=1.6, a
MOJIOKEHUE MEPEAHEN TTTaBHOM MIIOCKOCTH Sy=6 MM. OTBET JaTh B MM.

19 JIuneitnoe yBenuuenue =-2. [Ipenmer nHaxomutcs Ha paccrosiHuu z=-190 MM ot
nepenHeit pokanbHOM MIOCKOCTH TUIOCKOBBINMYKJIOM NUH3bI. Haiitu 3aanee pokycHoe
paccTrostHue JInH3bl. OTBET JaTh B MM.

20.Ilepen nmuu30M Ha paccrosHuu 161 MM Haxomutcsa npenmer. [lapameTpsl JIMH3BL:
d=3.4 MM, r,=-105, mepBas MOBEpXHOCTh - IUIOCKas, n=1.5. HaliTu monoxxeHue
nzoopaxenus (s'). OTBET JaTh B MM.

21.JIun3a B BO3AyXe UMeEET cienytomue xapakrepuctuku: =50 mm, S’=47 MM, Sp=-
N X

45 MM, nauHeiliHoe yBenumyeHue P=-2". OmnpeaenuTb MOJOXKEHUE IpeaMera —S OT

NEPBOM MOBEPXHOCTH JIMH3bI U U300paXkeHus S’ OT MOCJIEIHEN TOBEPXHOCTH.

22.JluH3a B BO3JyXe MMEET ClCAYIoIIUe XapakTepucTuku: =45 MM, S’ =42 mwm,
@ X

SF=-41 MM, nuHeiHOe yBenuueHue P=-1.5". OnpenenuTs MONOKEHUE MpeaMeTa —S

OT MEePBOM MOBEPXHOCTH JIMH3BI U U300paKEHUSI S’ OT MOCIeIHEN TOBEPXHOCTH.
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23.JIuH3a B BO3AyXEe MMEET CleMylonue Xxapakrepuctuku: =45 mMm, S’r =42 mm,
Sr=-41 MM, nuHeitHOe yBenuuenne P=-1%. OnpenenuTs MOJTOKEHHE TIPEAMETa —S OT
NEPBOU MOBEPXHOCTH JIMH3BI U U300pakeHust S’ OT MOCJIEIHEN TOBEPXHOCTH.

24.JluH3a B BO3JyXe MMEET CieAyoIue Xapakrepuctuku: =52 MM, S’r =49 mm,
z X

Sg=-47 MM, nuHelHoe yBenudyeHue =-2". OnpeneanuTs MOJI0KEHUE IpeaMeTa —S oT

NEPBOU MOBEPXHOCTU JIUH3BI U N300paXkeHust S’ OT MOCIEeIHEN MOBEPXHOCTH.

25.JIuH3a B BO3AyXE€ MMEET cienyromue xapakrepuctuku: =45 mMm, S’y =42 mm,
. X

SF=-43 MM, nuHelHOe yBenuuenue B=-1.7". OnpenenuTs MOJIOKEHUE TIpeaMETa —S

OT MEPBOM NOBEPXHOCTH JIMH3bI U U300paKEHHS S’ OT NOCIEHEN TOBEPXHOCTH.

26.JIuH3a B BO37yXe MMEET CiCAYIOIIUe XapakTepucTuku: =45 MM, S’ =42 mwm,
o X

SF=-43 MM, nuHelHoe yBenuuenue f=+1.5". OnpenenuTs MOJIOKEHUE TIpeaMeTa —S

OT MEePBOM MOBEPXHOCTH JIMH3BI U U300paKEeHUSI S’ OT MOCIeIHEN TOBEPXHOCTH.

27.JIuH3a B BO3AyXEe UMEET cienyromue xapakrepuctuku: =45 mMm, S’y =42 mm,
2 X

Sg=-41 MM, nuHeliHOe yBenuuenue P=+1.5". OnpenenuTs MojoKeHUE MpeaMera —S

OT MEePBOM MOBEPXHOCTH JIMH3bI U U300pAKEHUS S’ OT NOCIEHEN TOBEPXHOCTH.

28.JIuH3a B BO3AYyXEe MMEET Cleaylonue xapakrepuctuku: =52 mMm, S’y =49 mm,
Sr=-47 MM, nuHelHOe yBemuuernue f=+2%. OnpeaenuTh MONOKEHNE peaMeTa —S OT
IEepBO OBEPXHOCTH JIMH3BI U U300paKeHUs S’ OT MOCieIHEN TOBEPXHOCTH.

29.JIuH3a B BO3AyXe UMEET cienyromue xapakrepuctuku: =45 mm, S’y =42 mm,
’ X

Sg=-43 MM, nuHelHoe yBenuueHue P=+1.7". OnpenenuTh MojoKEHUE NMpeaMeTa —S

OT MEepPBOM MOBEPXHOCTH JIMH3bI U U300paKEHUSI S’ OT NOCIEHEN TOBEPXHOCTH.

30.0npenenuTh pacCTOSTHUE MEXIY ABYMS JMH3aMH, €ClId 3aaHuil (PoKyc mepBoi
muna3bl () F’ coBmamaer ¢ mepemnum (okycom BTOpor nuH3H (.) F, . M3BecTHO:
f;’=100 MM, £,°=50 MM, Sg;’=-3.5 MM, Sip=2.5 MM

31.0npenenuth pokycHble paccrosnus f u f° 1 monokeHue riaaBHbIX MIIOCKOCTER S’y
U Sy IJIOCKO-BBIMYKJION JIMH3bI, M3TOTOBJICHHOU U3 cTekia Mapku D1, ecnu paauyc
ee chepuueckoit moBepxHocTH r =-160 MM, a TonmuHa 1Mo ocu d =10 mMm.

32.0Onpenenuts poxycHble pacctosiHus f u © 1 monoxeHne riaBHBIX MIOCKOCTEN S’y
U Sy MIOCKO-BBITYKJION JIMH3bI, U3TOTOBJIEHHOW U3 cTekna Mapku K8, ecnu paauyc
ee cpepuueckoii moBepxHOCTU T =-80 MM, a ToNmIKHA IO ocH d =8 MM.

33.0npenenuth QokycHble paccrosiHus f u f U monokeHue TIaBHBIX IUIOCKOCTEH
S’H u SH m10CKO-BBIMYKJIOW JUH3bI, U3TOTOBIEHHON M3 cTekia mMapku TdI1, ecnu
paaunyc ee chepudeckoit moBepXHOCTH r =-60 MM, a TorHa 1o ocu d =6 MM.

34.0Onpenenuth ¢okycHble pacctosHusi f u f° U monoxxkeHue riaaBHBIX IJIOCKOCTEH
S’H u SH minocko-BeIMYKIIOW JIMH3bI, U3TOTOBICHHON U3 crekaa mapku TK16, ecnu
panuyc ee chepruuecKko MOBEPXHOCTH I =-75 MM, a TOJIIHUHA 10 ocu d =8 MM.

35.0npenenuth QokycHble paccrosiHus f u f U MonokeHHe TIAaBHBIX IUIOCKOCTEH
S’H u SH mniocko-BbINYKJIO#M JIMH3bI, U3TOTOBIIEHHOW W3 cTekia mapku @10, ecnu
paaunyc ee chepudeckoit TOBEPXHOCTH I =-85 MM, a TomrHa 1Mo ocu d =10 mMm.
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36.0npenenuth QokycHble paccrosiHus f u f U monmokeHHe TIAaBHBIX IUIOCKOCTEH
S’H n SH mi1ocko-BOrHYTOM JMH3bI, U3TOTOBIEHHOW M3 cTekia mapku D1, eciom
paauyc ee chepudeckoit mopepxHocTH r =100 MM, a TommuHa 110 ocu d =10 mm.

37.0npenenuth QokycHble paccrosiHus f u f U monokeHue TIaBHBIX IUIOCKOCTEH
S’H u SH mi1ocKo-BBIMYKJION JIMH3BI, H3roTOBIEHHON U3 crekna mapku CTK9, ecnu
paaunyc ee chepuyeckoit mopepxHocT r =100 mMm, a TonuHa o ocu d =7 MM.

38.0Omnpenenuth ¢GokycHble pacctosHusi f u f° U MmojoxkeHue riIaBHBIX IJIOCKOCTEH
S’H n SH 1ninocko-BeINYKJIOW JIMH3bI, U3TOTOBICHHOM W3 cTekia mapku bKS8, ecnu
paauyc ee chepudeckoit mopepxHocTH r =90 mm, a TommuHa 1Mo ocu d =7 MM.

39.0npenenuth QokycHble paccrosinus f u f U monokeHHe TIaBHBIX IUIOCKOCTEH
S’H u SH miocko-BbITYKIION JIMH3BI, U3TOTOBJIEHHOM M3 cTekia mapku K8, ecin
paaunyc ee cheprudeckoil MOBEpXHOCTH I =65 MM, a ToIKHa 1o ocu d =6 MM.

40.0npenenutsb (okycHbsie paccTosiHus f u f° U moNOXkEeHHe TIIaBHBIX IIOCKOCTEH
S’H n SH minocko-BeINYKJIOW JIMH3bI, U3TOTOBICHHOM W3 cTekina mapku bKS8, ecnu
panuyc ee chepuueckoit moBepxHocTH r =60 MM, a ToIIMHA TT0 ocu d =7 MM.

41.0npenenuth ¢GokycHbie pacctosaus f u f° ¥ moyokeHue TIIaBHBIX IJIOCKOCTEH
S’H u SH BBIIYKJIO-IJIOCKOM JMH3bI, U3TOTOBJIEHHOM M3 cTekia mapku K8, ecinu
paauyc ee chepudeckoit mopepxHocTH r =200 MM, a TonmuHa o ocu d =10 mm.

42.0Onpenenutb ¢GokycHble pacctosHud f u f ¥ mosokeHue TJIaBHBIX IMIIOCKOCTEH
S’H u SH BBINYKJIO-TIJIOCKOM JIMH3BI, U3TOTOBIICHHOMN M3 cTekia Mapku CTK9, ecnu
panuyc ee chepuueckoit mopepxHoctu r =140 MM, a TonuHa Mo ocu d =9 mm.

43.0npenenuth GokycHble pacctosuus f u f° ¥ moyokeHue TIIaBHBIX IJIOCKOCTEH
S’H u SH BBITYKJIO-IIJIOCKOM JIMH3BI, U3rOTOBJIEHHON M3 cTrekina mapku BKS8, eciu
paaunyc ee chepudeckoit mopepxHocTH r =30 MM, a TonmuHa 1Mo ocu d =5 M.

44.0Onpenenuth (pokycHbie paccTosiHus f u f° U ToJIOXKEHUE TIIABHBIX IIOCKOCTEH
S’H u SH BBINYKJIO-IJIOCKOM JIMH3bI, U3TOTOBJICHHOW W3 cTekia mapku D1, ecnm
paaunyc ee chepuyeckoil MOBEPXHOCTH I =45 MM, a ToNIIKHA 110 ocu d =6 MM.

45.0npenenutsb (pokycHbie paccTosiHus f u f° U moyoXkeHue TIIaBHBIX IIOCKOCTEH
S’H n SH BBINYKJIO-TIJIOCKOM JIMH3BI, U3rOTOBJICHHOW U3 cTekia Mapku TK16, ecnn
paguyc ee chepudeckoit moBepxHocTH r =120 MM, a TommuHa 110 ocu d =10 mm.

46.0npenenuth (GokycHbie paccTosiHus f U f° U ToJIokKEeHHEe TJIaBHBIX ILUIOCKOCTEH
S’H u SH BOTrHYTO-TUIOCKOM JIMH3bI, U3TOTOBJICHHOW M3 cTekiaa Mapku TdI1, ecnum
panuyc ee chepruueckor MoBepXHOCTH T =- 70 MM, a ToJIIIUHA 110 ocu d =8 MM.

47.0npenenutsb (pokycHbie pacctosiHus f u f° U moyoXkeHHe TIIaBHBIX IIOCKOCTEH
S’H n SH BOTHYTO-IIJIOCKOM JIMH3BI, U3rOTOBIEHHOM M3 crekna Mapku CTK9, ecnn
panuyc ee chepruueckoit moBepxHoCTH r =- 40 MM, a ToJKHA 110 ocu d =9 mMMm.

48.0mnpenenuth ¢GokycHble pacctosaus f u f° U moyokeHue TIIaBHBIX IJIOCKOCTEH
S’H u SH BOrHyTO-IIJIOCKOW JIMH3BI, U3TOTOBJIEHHOW M3 cTekja Mapku K8, ecium
paaunyc ee cheprudeckoit MoBEpXHOCTH I =- 90 MM, a TouHa 1o ocu d =8 MM.
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49.0npenenuth (okycHbie paccTossHug f U f° M ToJI0OKEHHE TIIaBHBIX IUIOCKOCTEH
S’H u SH BOrHyTO-IIOCKOM JIMH3bI, U3TOTOBJIECHHOM W3 cTekia mapku bKS, eciu
paauyc ee cheprudeckoit moBEpXHOCTH 1 =- 50 MM, a ToymruHa 10 ocu d =6 MM.

50.0npenenuth pokycHble pacctosuus f u f 1 monoXkeHue riaaBHbIX MIOCKOCTER S’y
U Sy BOTHYTO-IUIOCKOW JIMH3BI, U3TOTOBIIEHHOW U3 cTekiia Mapku JIK4, ecnu paguyc
ee cepuueckoi moBepxHocTu r =- 30 MM, a TomuHa 1Mo ocu d =5 mm.

51.JIuH3a pacronokeHa B BO3AYXE M HMEET CIEAYIOLME KOHCTPYKTHBHBIE
aneMmeHTsl: 11=20; r,=15; d=5; n=1.5. [ImockocTs npeameTa MPOXOAUT YEpEe3 LEHTP
KPUBU3HBI  MPETOMIISIIOIIMX MOBEpXHOCTeW JiMH3BL.  Onpenenutsh JHHEHHOE
YBEJIMYEHHUE NIPU NIEPEMEIICHUH JIUH3bI HAa —15 MM.

52.JIluH3a pacrojokeHa B BO3JAyXe M HMEET CJCAYIOIUe KOHCTPYKTHUBHBIC
anemeHThl: 1,=20; 1,=15; d=5; n=1.5. [I;mockocTh mpeaMeTa IPOXOAUT Yepe3 IEHTP
KPUBU3HBI  MNPEIIOMJISIONIMX  MOBEPXHOCTEH JuH3BL.  OmnpenenuTs JHUHEHOEe
yYBEIIMYEHHUE MPU MEPEMEIICHUH JUH3bI Ha —30 MM.

53.JIuH3a pacronokeHa B BO3AyXE€ M HMEET CIEAYIOIIME KOHCTPYKTHBHBIC
anemeHThl: 11=20; 1,=15; d=5; n=1.5. [ImockocTh mpeaMeTa TPOXOAUT Yepe3 IEHTP
KPUBU3HBI  MPETOMIISIIOIIMX  MOBEpXHOCTeM JiMH3BL.  Omnpenenuth JHHEHHOE
yBEJIMYEHHE MPU NIEPEMEIIeHUH JTUH3bI Ha —40 MM.

54.JIuH3a pacronokeHa B BO3AYXEe M HMEET CIEAYIOUME KOHCTPYKTHBHBIC
aneMmeHTsl: 11=20; r,=15; d=5; n=1.5. [ImockocTs mpeameTa MPOXOAUT YEpPE3 LEHTP
KPUBU3HBI  MPETOMIISIIOIIMX MOBEpXHOCTeW JiMH3BL.  Onpenenutsh JHHEHHOE
YBEJIMYEHHUE NIPU NTEPEMEIIEHUH JIUH3bI Ha —50 MM.

55.JIuH3a pacrnoyiokeHa B BO3JyXe M HMMEET CJEAYIOIUe KOHCTPYKTUBHBIC
anemeHTsl: 11=20; r,=15; d=5; n=1.5. [ImockocTs mpeameTa MPOXOAUT Yepe3 LEHTP
KPUBU3HBI MPEIIOMISIONIMX MOBEPXHOCTEN JuH3bL. OmnpenenuTs JHUHENHOEe
yYBEIIMYEHHUE MPU MEPEMEIICHUH JUH3bI Ha 20 MM.

56.JIuH3a pacronokeHa B BO3AYXE M HMEET CIEAYIOIIME KOHCTPYKTHBHBIC
anemeHThl: 11=20; 1,=15; d=5; n=1.5. [ImockocTh mpeaMeTa IPOXOAUT Yepe3 IEHTP
KPUBU3HBl MPEIOMJSIOINIMX  IOBEPXHOCTENM JMH3bL. OmpenenuTs JHUHENHOE
YBEJIMYEHHUE NIPU NTEPEMEIIEHUH JTUH3BI Ha 30 MM.

57.JluH3a pacrosioKeHa B BO3JyXEe M MMEET CIEAYyIUMe KOHCTPYKTUBHBIC
aneMmeHTsl: 11=20; 1,=15; d=5; n=1.5. [InmockocTe mpeaMeTa MPOXOAUT YEpe3 LEHTP
KPUBHU3HBI  NPEJIOMJSIONIMX  ITOBEPXHOCTENM JMH3BL. OmpenenuTts JMHENHOE
yYBEJIMYEHHUE TIPU NTEpEMEIEHUH JUH3BI Ha 40 MMm.

58.JIluH3a pacrojokeHa B BO3AyXe M HMEET CJCAYIOIUe KOHCTPYKTHUBHBIC
anemeHThl: 1,=20; 1,=15; d=5; n=1.5. [ImockocTh mpeaMeTa IPOXOAUT Yepe3 IEHTP
KPUBU3HBI  IPEIOMIISIIONIMX  MOBEpXHOCTeW JHH3bL.  OnpenenuTh JHUHEHHOE
yBeJIMYEHHUE MPHU MepeMeIeHUH JTUH3bI Ha 50 MM.

59.JIuH3a pacronokeHa B BO3AYXEe M HMEET CIEAYIOIIME KOHCTPYKTHBHBIC
anemeHTsl: 1,=30; 1,=20; d=10; n=1.5. IInockocTh nmpeaMeTa MPOXOIUT YEPE3 LEHTP
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KPUBHU3HBI  MPEJOMIIIOIIMX MOBEpXHOCTeW JIMH3BL.  Onpenenutsh JHHEHHOE
YBEIMYEHHE IIPU IEPEMEILICHUH JIMH3bI Ha -25 MM.

60.JIuH3a pacronokeHa B BO3AYXE M HMEET CIEAYIOLIME KOHCTPYKTHBHBIC
anemeHThl: 1,=30; 1,=20; d=10; n=1.5. I110cKOCTH TIpeaAMETa IPOXOIUT YEePE3 IIEHTP
KPUBHU3HBl  MPEJOMIBIFOIIMX MOBEpXHOCTEW JIMH3BL.  Onpenenurs JHMHEHHOE
yBEJIMYEHHE MPU IEPEMEIICHUH JTMH3bI Ha -35 MM.

61.JIun3a pacronokeHa B BO3AYXEe M HMEET CIEAYIOIIME KOHCTPYKTHBHBIC
anemeHTsl: 1,=30; 1,=20; d=10; n=1.5. IlnockocTh mpeaMeTa MPOXOIUT YEPE3 LEHTP
KPUBU3HBI  MPETOMIISIIOIIMX MOBEpXHOCTeW JMH3BL. ~ Onpenenutsh JHHEHHOE
YBEJIMYEHHUE NIPU NTIEPEMEILICHUH JIMH3BI Ha -40 MM.

62.JluH3a pacrojokeHa B BO3AyXe M HMEET CJCAYIOIMe KOHCTPYKTHUBHBIC
anemeHnThl: 1,=30; 1,=20; d=10; n=1.5. IT10cKOCTh TIpeaAMETa IPOXOIUT YepPEe3 IIEHTP
KPUBU3HBI  MNPEIIOMJISIONIMX  MOBEPXHOCTEH JuH3BL.  OmnpenenuTs JUHEHHOEe
YBEJIMYCHUE MPU MIEPEMEILICHUHN JIUH3bI HA -45 MM.

63.JIuH3a pacronokeHa B BO3AYXE M HMEET CIEAYIOIIME KOHCTPYKTHBHBIC
anemeHnThl: 1,=30; 1,=20; d=10; n=1.5. I110cKOCTH TIpeaAMETa TPOXOIUT YEePEe3 IIEHTP
KPUBU3HBI  MPETOMIISIIOIIMX  MOBEpXHOCTeM JiMH3BL.  Onpenenuth JHHEHHOE
yBEJIMYEHHE MPU TIEPEMEILIEHUN JTUH3bI Ha 35 MM.

64.JIuH3a pacronokeHa B BO3AYXEe M HMEET CIEAYIOIME KOHCTPYKTHBHBIC
anemeHTsl: 1,=30; 1,=20; d=10; n=1.5. IInockocTh nmpeaMeTa MPOXOIUT YEPE3 LEHTP
KPUBU3HBI  MPETOMIISIIOIIMX MOBEpXHOCTeW JiMH3BL.  Omnpenenutsh JHHEHHOE
YBEIIMYEHHUE TIPU NTEPEMEIIEHUH JUH3BI Ha 40 MMm.

65.JIluH3a pacrnoyiokeHa B BO3JyXe M MMEET CJEAYIOIUe KOHCTPYKTUBHBIC
anemeHTsl: 11=30; 1,=20; d=10; n=1.5. IlnockocTh mpeaMETa MPOXOIUT Yepe3 LEHTP
KPUBU3HBI  MPEIIOMJISIIONIMX MOBEPXHOCTEN JuH3bL. OmnpenenuTs JHUHEHOEe
yBEIIMYEHHUE MPHU MEPEMEIICHUH JTUH3bI Ha 50 MM.

66.JIuH3a pacronokeHa B BO3AYXE€ M HMEET CIEAYIOIME KOHCTPYKTHBHBIC
anemeHnThl: 1,=30; 1,=20; d=10; n=1.5. I110CcKOCTH TIpeaAMETa IPOXOIUT YEepPEe3 IIEHTP
KPUBU3HBl MPEIOMJISIONIMX IOBEPXHOCTENM JMH3bL. OmpenenuTs JHUHENHOE
YBEJIMYEHHUE NIPU NIEPEMEIIEHUH JTUH3BI Ha 60 MM.

67.JIuH3a pacronokeHa B BO3lyxe, €€ KOHCTPYKTUBHbIE 31eMeHThl: 1;=100; r,=80;
d=20; n=1.5. Omnpeaenutb (OKYCHOE pPACCTOSHHE JHMH3bI, CICNAaTh YEePTEXk, Ha
KOTOPOM TIOKa3aTh MOJI0KEHUE TJIABHBIX TUIOCKOCTEH.

68.JIuH3a pacrnonoxkeHa B BO3AyXe, €€ KOHCTPYKTHBHbIC 3leMEHTHI: 11=20; 1,=15;
d=5; n=1.5. Omnpenenuth (POKyCHOE pACCTOSIHHE JHMH3bI, CHIETIaTh YEPTEXkK, Ha
KOTOPOM TIOKa3aTh MOJ0KEHUE TJIABHBIX TUIOCKOCTEH.

69.JIuH3a pacronoxkeHa B BO3AyXe, €€ KOHCTPYKTHBHBbIE 3iieMeHThI: 1;=80; 1,=60);
d=20; n=1.5. Omnpenenuth (POKyCHOE paCCTOSHHE JIMH3BI, CAelaTh YEpPTEXkK, Ha
KOTOPOM IOKa3aTh MOJ0KEHUE TTIABHBIX TIOCKOCTEH.
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70.JIuH3a pacroiokeHa B BO3AyXe, €€ KOHCTPYKTHBHbIE 3JieMeHThI: 11=40; 1r,=30;
d=10; n=1.5. Omnpeaenutb GOKYCHOE pPACCTOSHHE JHMH3bI, CACNAaTh YEePTEXk, Ha
KOTOPOM TIOKa3aTh MOJI0KEHNE TJIABHBIX TUIOCKOCTEH.

71.JIuH3a pacroynokeHa B BO3Ayxe, €€ KOHCTPYKTHUBHBIC dJIeMEHTHI: 1= -50; 1,= -60;
d=10; n=1.5. Omnpenenutb (OKYCHOE pPACCTOSHHE JHMH3bI, CIENaTh YEepTexk, Ha
KOTOPOM ITOKa3aTh MOJI0KEHUE TTIaBHBIX TUIOCKOCTEH.

72.JIuH3a pacnoioKeHa B BO3yXe, €€ KOHCTPYKTUBHBIE JIEMEHTHL: 1= - 20; 1,= - 25;
d=5; n=1.5. Onpenenuth (POKyCHOE pACCTOSHHE JHUH3BI, CHAEJlaTh YEepTEkK, Ha
KOTOPOM IOKa3aTh MOJI0KEHUE TTIABHBIX TNIOCKOCTEH.

73.JIuH3a pacnosiokeHa B BO3AyXe, €€ KOHCTPYKTUBHBIE 3jieMeHThI: 11=100; 1r,=80;
d=20; n=1.5. Omnpenenutrb (OKYCHOE pPACCTOSHHE JHMH3bI, CIENaTh YEepTek, Ha
KOTOPOM TIOKa3aTh MOJ0KEHUE TJIABHBIX TNIOCKOCTEH.

74.JIuH3a pacnosoKeHa B BO3yXe, €€ KOHCTPYKTUBHBIE DJIEMEHTHI: 1= -16; 1,= - 21;
d=5; n=1.5. Onpenenuth (POKyCHOE pACCTOSHHE JUH3BI, CHEJaTh YEepTEXK, Ha
KOTOPOM TTOKa3aTh MOJ0KEHUE TTIABHBIX TNIOCKOCTEH.

75.11pon3BOJIBHBIN JIyY MAJAET HA KOHUEHTPUUYECKYIO JIMH3Y 10 HOPMAalu K NEPBOU
noBepXHOCTH. ONpeAeUTh YII0BOE YBEIUYEHUE ISl ITOTO JIyYa.

76.0npenenuth (okycHoe paccrosuue f u f’, Qokanpubie oTpesku S’k Sp,
MOJIO’KEHUE TJABHBIX TUIOCKOCTeW S’y W Sy M paccTosHHE MEXAy TIaBHBIMU

IJIOCKOCTSAMH A JUIS JUH3BI UMCIOIICH CIIEIYIOMKEe KOHCTPYKTHUBHBIC IapaMeTphI:
ri= 1= 100; d=50; n=1.5.

77.0Onpenenuth (okycHoe paccrosaue f u f’°, Qokanpubie oTpe3ku S’k Sp,
MOJIO’KEHUE TJABHBIX TUIOCKOCTeW S’y W Sy M paccTosHHE MEXAy TJIaBHBIMU

IJIOCKOCTSAMH A JUIS JUH3BI UMCIOIICH CIIEIYIOMKEe KOHCTPYKTHUBHBIC IapaMeTphI:
ri=r,= 50; d=20; n=1.5.

78.0Onpenenuth (okycHoe paccrosaue f u f’, Qokanpubie oTpe3ku S’k Sp,
MOJIO’KEHUE TJABHBIX TUIOCKOCTeW S’y W Sy M paccTosHHE MEXAy TJIaBHBIMU

IJIOCKOCTSAMH A JUIS JUH3BI UMCIOIICH CIIEIYIOMKEe KOHCTPYKTHUBHBIC IapaMeTphI:
ri= 1= 30; d=10; n=1.5.

79.0npenenuth (okycHoe paccrosaue f u f’, Qokanpubie oTpe3ku S’k Sp,
MOJIO’KEHUE TJABHBIX TUIOCKOCTeW S’y W Sy M paccTosHHE MEXAy TIaBHBIMU

IJIOCKOCTSAMH A JUIS JIUH3BI UMEIOIICH CIIeIYIOIMKEe KOHCTPYKTHUBHBIC IapaMeTphI:
r=r=25;d=10; n=1.5.

80.Ompenenuts ¢GokycHoe paccrosaue f u f’°, dokanpubie oTpe3ku S’k Sp,
MOJIO’KEHUE TJABHBIX TUIOCKOCTeW S’y W Sy M paccTosHHE MEXAy TIaBHBIMU

IJIOCKOCTSAMH A JUIS JUH3BI UMCIOIICH CIIEIYIOIMKHEe KOHCTPYKTHBHBIC IapaMeTphI:
ri= 1= 20; d=8; n=1.5.
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81.0npenenuts paguyc B MM c(pepruecKkoil TOBEPXHOCTH TIOCKO-BBIMYKJION JIMH3BI,
€ClIi TOKa3zaTelb MpeloMieHus crekina n=1.5 u 3aaHuil (QokaIbHBIA OTPE30K
S’=150mm.

82.0mnpenenuTs paanyc B MM c(heprudecKoil MOBEPXHOCTH IJIOCKO-BOTHYTOW JIUH3BI,
€CJIM TOKa3aTeNb MPEeTOMIICHHS cTekiIa n=1.5 u 3aaHui (OoKaIbHBIA OTPE30K
S’r=-100 MmMm.

83.0HpCI[eJ'H/ITB paanyCc B MM C(l)@pH‘-ICCKOﬁ IIOBEPXHOCTHU HHOCKO—BOFHYTOﬁ JINH3HBI,
€CJIM IMoKa3aTejib IIPECIOMIICHHUA CTCKIIA n=1.6 u 3aJJHUN (bOKaHBHBIfI OTPE30K
S,F —-60 MM.

84.0npenenuTh paguyc B MM c(pepuyecKkoil TOBEPXHOCTH BBIMYKIIO-TNIOCKON JIMH3BI,
€CJIM MOKa3aTeNb MPEIOMIICHUS cTekiIa n=1.7 u nepeaHuil GoKaIbHBIN OTPE3OK
Sr=-70 MM.

85.0mpenenuTs paguyc B MM CEpUUYECKON MOBEPXHOCTH BOTHYTO-IUIOCKOM JIMH3HI,
€CJIM TOKa3aTellb NpesioMJIeHHs cTekna n=1.7 u nepeaHuil (QoKalbHBIA OTPE30K
Sr-80 mMm.

86.0mnpenenuTy TOJMIMIMHY B MM IIOCKO-BBIIYKJIOM JIMH3bI, €CJIM I[OKa3aTelb
IIPEJIOMIICHMS CTeKIa n=1.5 a moJyio)KeHne nepeaHen IIIaBHOM IIIOCKOCTH OT IUIOCKOM
IIOBEPXHOCTH COCTABIIAET 6 MM.

87.0npeaenuTs TOJNIIUHY B MM IUIOCKO-BBIYKJIOW JIMH3BI, €CIA IOKa3aTelb
NpEJIOMIIEHUST CcTekna n=1.6, a TOJIOKEHHE NepeaHeld TJaBHOW IUIOCKOCTH OT
IIJIOCKOM TOBEPXHOCTH COCTABJISET 7 MM.

88. OmpenenuTs TOJIIMHY B MM BBINYKJIO-IUIOCKOW JIMH3BI, €CIM I[OKa3aTelb
MpeIoOMJICHHS CTeKIa n=1.5, a moj0XKeHre 3aIHEH TJIaBHOM IIOCKOCTH S’y -10 MM.

89.0npenenuTy TOJMIMIAHY B MM BOTHYTO-IUIOCKOM JIMH3BI, €CJIM IOKAa3aTellb
MPETOMIICHHS CTeKJa n=1.7, a MOJI0KEHNE 3aTHEN TJIABHOU TUIOCKOCTH S’y -8 MM.

90.0npenenuTh TOJNIIMHY B MM BOTHYTO-IUIOCKOM JIMH3BI, €CJIM IOKa3aTesb
IIPEJOMIIEHHS CTeKna n=1.6, a IOJIOKEHNE 3aJHEU TJIABHOM IJIOCKOCTU OT IUIOCKOM
MOBEPXHOCTH COCTABJISIET 8§ MM.

91.IlpenMeTr HaXOAUTCS MEPE BBITYKIIO-TUIOCKOM JIMH30M Ha PACCTOSIHUU
S =- 100 MM, poxycHoe paccTosiaue auH3bl f° =50 MM, d =6 mm, n =1.5. Onpenenuthb
MOJIOKEHUE U300paxeHust S’ OT MOCJeIHEN MOBEPXHOCTH JIUH3HI.

92 IlpenMeTr HaXOAUTCS MEepe BBITYKIIO-IUIOCKOM JIMH30M Ha PACCTOSHUU
S =- 80 MM, poxycHoe pacctostHue auH3bl £’ =50 MM, d =6 MM, n =1.5. Onpenenutsb
NOJI0’KeHUE N300pakeHus S’ OT MOCEAHEH MOBEPXHOCTHU JTHUH3BIL.

93.IIpeameT HaxXOMUTCS TEpPe BBITYKIO-TUIOCKOH TMH301 Ha PacCTOSHUU
S =- 30 MM, dokycHoe paccrosaue auH3bI £ =50 MM, d =6 MM, n =1.5. Onpenenutsb
NOJIO’KEHUE N300pakeHus S’ OT MOCTIEAHEH MTOBEPXHOCTHU JIMH3BI.
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94 IlpenMeT HaXOAUTCS MEPe] BBITYKIIO-TUIOCKOM JIMH30M Ha PACCTOSIHUU
S =- 20 MM, ¢okycHoe pacctossare auH3b 7 =50 MM, d =6 MM, n =1.5. Onpenenuth
NOJI0’KEeHUE N300pakeHrs S’ OT MOCIEAHEH MOBEPXHOCTH JTHH3BI.

95 . Ilpeamer HaXOaUTCS TIepe]l BOTHYTO-IUIOCKOM JTMH30M Ha PACCTOSIHUU
=-60 MM, (¢okycHoe paccrosHue JmH3B f’=-50mMm, d=9wmm, n=1.5.
OnpenenuTs MOJIOKEHUE N300paxkeHuss S’ OT MOCIeIHEN MOBEPXHOCTU JTUH3HI.

96.IIpenmer HaxoaUTCA MEpE BOTHYTO-IUIOCKOW JIMH30M HA PACCTOSIHUU
S =-80 MM, d¢okycHoe paccrossHue JwmH3bI f’=-50mMm, d=9wmMm, n=1.5.
Onpenenutp Mo0KEeHNE N300pakeHnus S’ OT MOCIEAHEH MOBEPXHOCTH JTHH3BI.

97 Ilpeamer HaXOUTCS TIepe]l BOTHYTO-IUIOCKOM JTMH30M Ha PaCCTOSTHUU
S =-100 mm, ¢okycHoe paccrosaue nuH3bl f’=-50mMm, d=9mm, n=1.5.
OnpenenuTs MOJIOKEHUE N300pakeHuss S’ OT MOCIeHEN MOBEPXHOCTH JTUH3HI.

98.IIpenMer HaXOaUTCSA MEPEN IIIIOCKO-BOTHYTOM JIMH30M HA PACCTOSIHUN
S=-70 MM, d¢okycHoe paccrossHue JmH3bI f’=-50mMm, d=6wmMm, n=1.5.
OnpenenuTs MON0KEeHUE N300paKeHUst S’ OT MOCJIEAHEN TOBEPXHOCTH JIMH3HI.

99.IlpenMer HaxXOAUTCS MEpe IMII0CKO-BOTHYTOM JIMH301 HA paCCTOSIHUU
S =-100 mm, ¢okycHoe paccrosane nuH3Bl f’=-50Mm, d=6wmm, n=1.5.
OrnpenenuTs MOI0KEHUE N300paKeHU S* OT TOCIIETHEH TOBEPXHOCTH JIMH3HI.

100.ITpeamer HaxXoaUTCS TIepeT INIOCKO-BBIMTYKJION JIMH30M HA PACCTOSHUU
S =-60 MM, d¢okycHoe paccrossHue JmH3BI f’=-40mMm, d=8wmMm, n=I1.6.
OnpenenuTs MOJI0KEHUE U300paKeHUs S* OT MOCJIEAHEH TOBEPXHOCTH JIMH3HI.

101.ITpeamer HaxoAUTCS MEepe IIIOCKO-BBIMTYKIIOMN JIMH30M HAa PACCTOSIHUH
S =-80wmm, dQokycHoe pacctosare JuH3BI f’=-40Mm, d=8mm, n=I1.6.
OrnpenenuTs MONI0KEHUE N300paKeHU S* OT MOCHIEIHEH TOBEPXHOCTH JIMH3HI.

102.1Ipeamer HaXOUTCS TIEpe]T INIOCKO-BBIMTYKJION JIMH30M HA PACCTOSHUU
S =-20mMmMm, d¢okycHoe paccrossHue JmH3bI f’=-40mMm, d=8wmMm, n=I1.6.
OrnpenenuTs MONI0KEHHE N300pakeHUs S™ OT TOCJIeIHEH TOBEPXHOCTH JIMH3HI.

103.1300pakeHne HaxOAMTCS 3a IUIOCKO-BBINYKJIOW JIMH30M Ha PacCTOSHUU
S’ =100 MM, dokycHoe pacctostHue Jun3bl f° =50 MM, d =6 mMm, n =1.5. OnpenenuTsb
IOJIOKEHHE MpeaMeTa S OT MEPBOM MOBEPXHOCTH JIMH3BI.

104.M300pakeHne HaXOAWTCS 3a IUIOCKO-BBIMYKJIOW JIMH30M Ha PacCTOSHHUU
S’ =60 MM, dokycHoe paccrosaue nuH3bl 7 =50 MM, d =6 MM, n =1.5. Onpenenutsb
MIOJIO’KEHHUE TIPEIMETa S OT MEePBOIl MOBEPXHOCTH JTUH3HI.

105.1300pakeHne HaxOAMTCS 3a IUIOCKO-BBINYKJIOW JIMH30M Ha PacCTOSHUU
S’ =70 MM, dokycHoe pacctosiHue auH3bl £ =50 MM, d =6 MM, n =1.5. Onpenenutsb
M0JIOKEHHE MpeaMeTa S OT MEepBOM MOBEPXHOCTH JIMH3BI.

106.1300pakene HaxOAWTCS 3a TUIOCKO-BBIMYKJIOW JIMH30M Ha PacCTOSHUU
S’ =80 MM, dokycHoe paccrosaue nuH3bl 7 =50 MM, d =8 MM, n =1.6. Onpenenuth
MOJIOKEHHE TpeIMeTa S OT MePBON MOBEPXHOCTH JIMH3BI.
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107.1300pakene HaXOOUTCA 3a IUIOCKO-BOTHYTOM JIMH30M Ha PACCTOSHUU
S =100 mm, ¢okycHoe paccrosane JmH3BI f’=-60MM, d=9wmMm, n=L.5.
OrnpenenuTs MOJO0KEHUE IPeAMETa S OT IEPBOM MOBEPXHOCTH JIMH3HI.

108.1300pakeHne HAXOMUTCA 3a INIOCKO-BOTHYTOW JIMH30M Ha PAaCCTOSHUU
S’ =80 MM, dokycHoe paccTostHue auH3bl £ ° =- 60 MM, d =9 MM, n =1.5. OnpenenuTsb
TIOJIOKCHHE MpeIMeTa S OT IMepBOM MMOBEPXHOCTH JIMH3BI.

109.1M300pakeHne HaxXOOUTCA 3a IUIOCKO-BOTHYTOM JIMH30H Ha pPACCTOSHUU
S’ =120 mm, ¢okycHoe paccrossuue JauH3bL f’=-60mMm, d=9wmMm, n=I.5.
OnpenenuTs MOJIOKEHUE TIPEIMETa S OT NEPBOU MOBEPXHOCTHU JIMH3BI.

110.1300parkeHne HAXOMUTCS 3a TUIOCKO-BOTHYTOW JIMH30M Ha PacCTOSHUU
S’ =180 mm, ¢okycHoe paccrosaue JwmH3BI f’=-60MM, d=9wmMm, n=L.5.
OnpenenuTth MOJIOKEHNE TIpeaAMeETa S OT TIEPBO MTOBEPXHOCTH JIMH3HI.
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MNMpakTnyeckoe 3aHaATHe Ne 5. PacueT xapakTepucTuk
ONTUYECKON CUCTEMbI C UCNOSIb30BaHUEM MAaTPUYHOM ONMTUKMU

Teopernueckuii MaTepuail u3JIokeH B riaBe "6. Marpuunas teopus ['ayccoBoii
ontuku" [1,2].

PacuyeT matpuubl Maycca ontnyeckom cuctemsl

3Ha4yeHUs PJIEMEHTOB MaTpULbl ['aycca Juisi CONpsKEHHBIX IIOCKOCTEM:
A HOCHUT 3HA4Y€HHUE JIMHEWMHOro yBeJIHW4YeHHs. [ ciaydas CONMpPSIKEHHBIX OIMOPHBIX
mockocterr sneMeHT B=0. OnemenT C He 3aBHUCHUT OT IMOJOKEHHUS OMOPHBIX
IUIOCKOCTEW W BCErjia paBeH ONTUYECKON cuiie ¢ OOpaTHBIM 3HAKOM. DieMeHT D -
BEeJIMYMHA OOpaTHas »JeMEHTy A, W il a(OoKaIbHOW CHCTEMBl HMEET CMBICI
YIJIOBOTO YBEJIMYEHUS:

lMpumepbI peweHust 3ad0ay

3apgaua

MpeomeT BenuumMHOM 5 MM HaxoauTcs Ha pacctosHum 150 MM nepen
BbIMYKNOMMOCKOM NMH30M C paanycom nosepxHoctn 50 mm, TonwmHom 10
MM M nokasatenem npenomnenus 1.5. Onpenenutb pasmep 1 NonoXeHue
N306paxeHns OTHOCUTENbLHO NocrneaHen noBepxHoctn S'. Pewntb 3agadvy
C nomoLbto MmaTpuy,. OCyLLEeCTBUTb NPOBEPKY peLleHUs.

PeweHune:

CHauyana He0OOXOAMMO OIpPEACIUTh TapaKCUATbHBIE XapaKTEPUCTUKH
cucteMsbl. [Io cOOTHONIEHUSIM, TPUBEICHHBIM B IIPAKTUUYECKOU padoTe 4,
nonyuuMm: f=100; Sy=0 ; S'y=-6.67.

H H

-150 5'

CocraBnsieM waTpuily MpeoOpa3oBaHUsl JIyde CHUCTEMOU, OIOpHBIC
IJIOCKOCTH KOTOPOW  PACHOJIOKEHBI B IUIOCKOCTIAX IIpeaMera |
n300pakeHust AJig JaHHOM 3amaun. OuYeBHIHO, YTO MpeoOpa3oBaHUN
Oyner Tpu, OT HpeaMera A0 TJIaBHOM IIockoctu - nepenoc T, Ha
IJIaBHBIX IIOCKOCTSX - npenomiieHue R, 1o nzodpaxenus - nepenoc T;.
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1 150 1 0 1 af
) 0 1 —-0.01 1 0 1
Wrak, MaTpulibl:

Martpuna Bcenr cucremsl G=T'R;-T,. Pesynbrar npoussenenus marpuil
JIaCT HaM MaTpHIly ¢ OJTHUM HEU3BECTHBIM - a':

1-0.01-2" 150-0.5-4'
- 0.01 - 0.5

VYcnoBue CONpsKEHHS OMOPHBIX IIOCKOCTEH TIJIacUT, YTO 3JEMEHT
matpuisl B=0. Cocrasisiem ypaBuenue 150-0.5a'=0, 3nauut, a'=300.

S'=S'y+a'=300-6.67=293.33 mm.
Omnpenenenne BeNMUMHbI H300paxenus. M3o0paxenue y'=y-f3
YBenuueHue CUCTEMbl PaBHO 3HaYEHUIO 3emMeHTa A. f=1-3=-2.
y'=-2-5=-10.

[MpoBepka:

LI

ol ) ;

100/a'=1-(-100)/(-150)=1-2/3=1/3;
a'=300, 3aauut, S'=293.33 MMm.

YBenuueHue Y Z . 3HaunT, P= -(-100)/(-50)= -2.
OtBeT: S'=293.33 MM, y'=-10 MMm.

3apgaua

dokycHoe pacctosHue nuH3bl =100 mm. [lpegmeT HaxoguTca Ha
pacctodaHun a= -150 MM OT nepegHen rnaBHOWM MIIOCKOCTU JINMH3bI.
N306paxeHne cdopmumpyetcs Ha pacctossHun 300 MM OT 3agHeEN rnaBHOM
NSIOCKOCTM NNH3bI. Hantun 3Ha4yeHus 95IEMEHTOB MaTpuLbl
npeobpasoBaHna fyden nNpu ycrioBUm, YTO ONOPHLIE MNATIOCKOCTM coBnaaatoT
C NNOCKOCTSAMUM NpeagmeTa n naobpaxxeHus.

PeweHune:

Bce snemeHTBHl MaTpuilbl MMEIOT CBOE€ Ha3HaueHUE. JJeMeHThl A u D
3aBUCAT OT JJUHEHHOTO YBEJINYECHUS CUCTEMBI.

p= -f/z= -(-100)/(a-)=100/(-150+100)=-2.
Torma A=-2; D=1/A=-0.5.
Heobxomumo onpenenuts cuiy aun3sl O=1/'=0.01, 3paunt C=-0.01.
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OnemeHT B 11 conpsiKeHHBIX II0CKOCTeN paBeH 0.

OtBeT: MaTtpuua npeobpasoBaHus nyvyen JaHHON CUCTEMOWN:

-2 0
—-0.01 -10.5

3apava

[MakeT nnockonapanmnenbHbIX CNoeB

COCTOUT U3 TPEX NNacTuH B BO3ayXe, BO3AYX
Haxoasawmxca Ha pacctosHmn 11.00 n 5.00

MM COOTBETCTBEHHO. TOSLWMHbI NNacTUH n, 1 1,
d4=10.5; d>=9.00 n d3=3.4 mm.

MNokasaTtenu npenomneHnsa n=2.1 ; n,=1.5 d d. d.
n nz=1.7. Hantn matpuuy npeobpaszoBaHus - —_———
ny4vyen gaHHOW CUCTEMBI.

PeweHune:
ManI/IHa ITIaK€Ta CJIOCB 6y,Z[€T HUMCTDb

1 ¢
T =
[
BUL:

Heob6xomumo omnpenenuTs NpuBeeHHbBIC TOIIIUHBI ciaoeB t: t1=10.5/2.1=5;
t2=9/1.5=6; t3=2. 1 oOmas TOJIMHA BCEro MaKTa CJIOEB paBHA CyMMeE
MPUBEICHHBIX TOJIIMH U BO3YIIHBIX TPOMEKYTKOB:
t=5+11+6+5+2=29 Mmm.

B [1 29]
OtBeT: MaTtpuua npeobpasoBaHus NakeTa: 0 1

3apava

KOMNOHEHT M3 Tpex TOHKUX NKUH3 (C HyneBbIMW PACCTOSHUAMMU MexXOy
HUMKW) HaxoauTca B Bosgyxe. Onpegenntb 3HadeHue anemeHta C
MaTpuubl npeobpasoBaHus nyvyen. NIaBecTtHo, 4YTO (POKYyCHble pacCTOSAHUS
nmetroT cneayrouwme 3Havenus: f1=10, f,=-20 un f'3=5 mm.

PeweHune

OO6mas onTvyYeckas cujia 3TOM CHUCTEMbl OyJeT paBHa CyMME OTICIbHBIX
onTUYecKux cuil. Heo6XoaumMo onpeaeuTh NpuBeIeHHbIC CUJTbI JIMH3 D:
®,=0.1, ®,=-0.05 u ®;=0.2. Ob6mas cymmapHasi CHjia CUCTEMBbI:
®=0.3-0.05=0.25 [1/mMm=kanTp].

DnemeHTt matpulbl C=-O=-0.25.
OTBeT: AnemeHT maTpuubl C=-0.25.

33



3apava

OnTunyeckne cunbl NEPBOro U BTOPOro0 KOMMOHEHTOB OBYXKOMMOHEHTHOW
onTnuyeckon cuctembl paBHbl 10 1 1 ONTP COOTBETCTBEHHO, pPaCCTOsIHUE
MeXay KOMMOHeHTaMn paBHo 50 mMm. Yemy paBHa onTudeckass cuna
CUCTEMBI?

PeweHune:

OO01mmas onTuyecKkas cujia 3TOW CUCTEMBI OyJIEeT paBHA :
®=1+10-1-10-0.05=11-0.5=10.5 (antp).

OtBeT: Ontunyeckasn cuna ®=10.5 gntp.

3agava

[aHa adpokanbHasa cuctema u3 asyx nuHs: f4=20 mm, f,=-40 mm. Hantun
yrnosoe yBenmn4yeHne cuctemMoi.

PeweHune:

s adhokaabHBIX CHCTEM yTII0BOE
YBEIIMYCHHE - BEIMUNHA, Vi
oOpaTHasi TMHEHHOMY G
YBEJTUYCHHIO.

b
0

[To CcOOTHOIICHHUSIM, W3BECTHBIM 5
IUIE  JIMHEWHOTO  YBEIHYCHUS
cuctemsl, umeeM: =40/20=2.

CootBerctBeHno, W=0.5.

OtBeT: JlnHenHoe yBenundeHune =2; yrnosoe W=0.5.

3agava

[Mepen CTEKNAHHBLIM CTEPXXHEM C BbINYKNOW MNOBEPXHOCTLIO paguycom 20
MM Ha pacctosgHum 100 mm pacnosioxeH npegmeT. BenuuvHa npegmeta
y=10 mm. Onpegenutb BenNUYUHY U MOMOXEHUEe WN300paxeHnsa BHYTPU
CTEKNAHHOrO CTEPXHSH, eCriv rnokasaTernb MperioMreHns cpefbl CTepXXHS
n=1.5.

PeweHune:

CHavana HEOOXOAMMO OIPENETUTh TAlbl TOCTPOCHUS N300paKEHUS ITOU
CHUCTeMOH. OTamoB TMOJyYaeTcs TpHU: TEpeHOoC OT MpeaMeTra o
npenomisitonieit mosepxHoctu - Ty, mpenomienue - R, mepenoc mo
nzo0paxenus - T).

1I
{1 100} 7, =
“lo 1] 0 1
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1 0 10 L0
) ] (H Doy)- -':1';1] 1 —% 1 =[—D.025 1]

[IpousBeaenue maTpuil 1act Ham maTpuily G npeoOpazoBaHus Jiydel 3Ton
CUCTEMOM.

R AR T 100 )
-0.025 1) {0 1] T |-0025 -0025100+1

o 100 | 100) [1-0.0252/15 100-x
1l Zg025 -15 15 _0.025 -15 —0.025 15

[Tonoxenne nzoopaxenus. s conpspxkenus: OIT u OIT' ycnosue B=0.
100-x=0.

3nauut, x=100. U300pakenne Haxonutcsa Ha pacctosHun 100 MM OT Kpast
CTEPKHSI.

L RT=T

Pazmep uzobpaxenus:

Benuunna A - nuHeliHOe yBenuueHue, a BennuumHa D - oOparHas eil.
3nauuT, f=1/-1.5=-0.66. Benuunna nzobpaxeHus
y'=By=-0.66-10=-6.6 MM.

N3o0paxxenue OyaeT NepeBepHYTHIM.

OtBeT: [lepeBepHyToe u30bpaxeHne BenndnHoM 6.6 MM Oyoer
HaxoOuUTbCA BHYTPU CTEPXXHA Ha paccTosHuu 100 mm OT Kpas.

3apgaua

OnTnyeckast cuctema COCTOUT M3 ABYX KOMMOHEHTOB, PACMNOSIOXEHHbIX Ha
pacctosaHun d =100mMmM, OKYyCHOE paccTosiHMe nepBOro KOMIMOHeHTa
/- =-50MM, BTOpPOrO KOMMOHeHTa /[ =50MM. Onpegenutb JoOKyCHoe
paccTosiHne BCEW CUCTEMBbI.

PeweHune

OnpenenuM 5KBUBAJICHTHYIO CHJTy ONTHYECKOM CHUCTEMBI, COCTOSIICH W3
JIBYyX KOMIIOHEHTOB, 110 opMmyJie:

1
= F = I, — I, 11, I,d;

__ L A e t00 _ 1
50 50 50750 2500 25

Otcrona dokxycHoe paccrosiHue ' =25MMm.
OtBert : f' =25MMm.
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3adayu Onsi camocmosimersibHoU pabomabi

l.AdoxkanpHas cucrema u3 ABYX JIMH3 UMeeT yrioBoe yBenuuenue 0.125. Haiitu
doxycHOe paccTostHME BTOpOoro kKommoHeHTa (f';), eciam m3BeCTHO, 4TO (POKYCHOE
pacctostaue nepBoro f'1=25 Mmm. OTBET JaTh B MM.

2.Jlana adokanbHas cucteMa u3 AByX Jun3: f'1=25 mm, {,=-200 mMm. Haiitu nuneitHOE
YBEIINYEHUE CUCTEMBI.

3.AdokanbHas cuctemMa U3 ABYX JMH3 UMeeT JuHerHoe yBenudenue 0.250. Haiitu
(OKyCHOE paccTOsSHHE TIEPBOTO KOMIIOHEHTa, €CJIM HU3BECTHO, 4TO (hoKycHOe
pacctostaue BToporo f,=-6.50 MMm. OTBET JaTh B MM.

4.Jlana adoxanpHas cucrema u3 AByx juH3: f'1=26 MM, f,=-6.50 mm. Halitu yrinosoe
YBEIINYEHUE CUCTEMBI.

5.AdokanbHas cuctemMa W3 JBYX JIMH3 UMeEeT JinHeiHoe yBenuuenue -0.50. Haiitu
(oKyCHOE paccTOSHHE TIEPBOTO KOMIIOHEHTa, €CJIM HU3BECTHO, 4TO (hoKycHOe
pacctostaue BToporo f,=15 mm. OTBeT AaTh B MM.

6./lana adokanpHas cucrtema u3 aByx jun3: f1=30 mm, f,=15 mm. Haiitu yriosoe
YBEIINYEHUE CUCTEMBI.

7.AdokanbHas cucteMa W3 JBYX JIMH3 MMeeT yrioBoe yBenuuenue 1.250. Haiitu
doxycHOE paccTostHME BTOpOoro kommoHeHTa (f';), eciam m3BeCTHO, 4TO (POKYCHOE
paccrostaie nepporo f'1=25 MmMm. OTBET JaTh B MM.

8.Jlana adokanpHas cuctema u3 AByX JuH3: ;=25 MM, f',=-20 mm. Haiitu nunelinoe
YBEIMYEHHUE CUCTEMBI.

9.IlakeT mIIOCKOMApajUIENbHBIX CJIOEB COCTOMT W3 TpEeX IUIACTHH B BO3MYXE,

HAXOJAIITUXCSI HA PACCTOSTHUN 2 U 2 MM COOTBETCTBEHHO. TomuHbl miacTud d;=15;

d>=8 u d;=3.40 mm. Ilokazarenu mnpenomsieHuss n;=1.5; n,=1.6 u n;=1.7. Haiitu

3HAYEHHUE 3JIEMEHTA MaTPHUILIbI TpeoOpa3zoBaHus ayueld B 11 qaHHON CHCTEMBI.
BO3IVX

1, HE 1;

d, d. d,

Puc. 5 Ilakem niockonapannenbnvix cioes

10.ITakeT mIOCKOMapajIENbHBIX CJIOEB COCTOUT M3 TPEX IUIACTUH. [ OJIIMHBI
mactul d;=5; d,=8 u d;=3 mM. [lokazarenu npesomiieHus miaacTul: n1=4.5 u n,=1.6.
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Haittn mnokaszarenb mpenoOMIICHUST TPETbEW IUIACTHUHKH, €CIM M3BECTHO, YTO
MpUBEJCHHAs TOJIIMHA MMaKeTa cioeB=17.

11.®oxycHoe paccrosaue auH3bl =80 Mm. [Ipenmer HaxoauTCA HA PACCTOSTHUU a=-
36.67 MM OT mepeAaHel TiIaBHOM IJIOCKOCTH JWH3bl. HailTm 3HaueHue sjemMeHTta A
MaTpHIIbl TpeoOpa3oBaHus JIydeH MPH YCIOBUH, YTO OMOPHBIC TUIOCKOCTH COBIAIAIOT
C TUIOCKOCTSIMU MpeIMETa U U300pasKeHUS.

12.®oxycHoe paccrosaue auH3bl =80 MMm. [Ipenmer HaxoauTCA HA PacCTOSTHUU a=-
36.67 MM OT mepeaHel raBHOM IUIOCKOCTH JWH3bI. Haiitm 3HaueHue snementra C
MaTpHUIIbl TPpeoOpa30BaHUsI JIyuel MpU YCIOBHH, YTO OMOPHBIE MIIOCKOCTH COBIAJAI0T
C IJIOCKOCTSAMU MIpeIMeTa U U300pakeHusl.

13.®okycHoe paccrosiuue JmH3bI =40 Mm. M3o0paxkenune dopmupyercs Ha
pacctossHuM a'=50 MM OT 3aJHEHl TJIaBHOM IJIOCKOCTH JHWH3bL. HailTu 3HayeHue
MeMeHTa A  MaTpuIlsl MpeoOpa3oBaHWs Jydedl TPH YCIOBUH, YTO OTOPHBIC
TUIOCKOCTH COBIAJAIOT C TUIOCKOCTAMH MPEaMEeTa U U300paKeHus.

14.®okycHoe paccrosaue auH3bl f=-200 mm. HaliTu 3Hauenue snementa C MaTpullbl
npeoOpa3oBaHusl Jyded MpU YCIOBUHU, UYTO OIOPHBIE IUIOCKOCTH COBMANAIOT C
MJIOCKOCTSIMU MPEIMETa U U300pakeHUsl.

15.®okycHoe paccrostaue ymH3bl f=-200 mMM. M3o0paxkenuwe Qopmupyercs Ha
paccTossHMM a'=-32 MM OT 3aJHEl TJIaBHOW IUIOCKOCTH JUH3bL. HaliTu 3HauyeHue
snemMeHta D Marpunbl npeoOpa3oBaHUs Jydell TpU YCJIOBUH, YTO OIOPHBIE
MJIOCKOCTHU COBIAJIAIOT C TUIOCKOCTSIMU MPEIMETa U U300parkeHUsI.

16.ITaker mIOCKOMAapaJIEIbHBIX CJIOEB COCTOMT W3 TpeX IUIACTUH B BO3JYXE,
HaXOJISIIMXCS HA PACCTOSHUM 4 M 2 MM COOTBETCTBEHHO. TommuHbl miactud d,=3;
d,=4 n d;=3.40 mm. Ilokazarenu mpenomsieHuss n;=1.5; n,=1.6 u n;=1.7. Haiitu
3HaYCHHUE AJIIEMEHTa MaTPUIIbl TpeoOpa3zoBanusl Jiyded B 11 TaHHOW CUCTEMBI.

17.Jana adoxanpHas cuctema u3 a18yx nun3: f'1=45 mm, f',=-10 mM. HaiiTu nuneitHoe
YBEIMYECHHUE CUCTEMBI.

18.®okycHoe paccrosaue auH3bl f'=40 MmM. [Ipenmer HaxoaUTCA HA PACCTOSTHUU a=-
100 MM OT mepenHel IVIaBHOM IJIOCKOCTH JIMH3bI. HaliTu 3HaueHue snemeHTa A
MaTpulbl MpeoOpa3oBaHusl JIydell IPHU yCIOBUH, YTO OMOPHBIE MJIOCKOCTH COBMAJAIOT
C IUIOCKOCTSIMHU IIpeIMeTa U U300paKeHUsI.

19.®oxycHoe paccTosiaue uH3bl =280 mm. [IpeameT HaX0UTCS HA PACCTOSHUM a=-
536 MM OT mepegHel TIaBHOM IIOCKOCTH JMH3bL. Hailitm 3Hauenuwe snementa C
MaTpHIIbl TpeoOpa3oBaHuUsI JIydel MPHU yCIOBUH, YTO OMOPHBIC TNIOCKOCTH COBIAIAI0T
C TUTOCKOCTSIMH TIPEMETA U N300paKEeHUSI.

20.®okycHoe pacctossHue JmH3bI =42 wMm. M3o0paxkenuwe dopMupyercs Ha
pacctossHun a'=109 MM OT 3aaHEd TJIaBHOM IIJIOCKOCTH JWH3bI. HailTu 3HaueHue

37



sanementa D wmatpuiel npeoOpa3oBaHMs Jydyed NpU YCIOBUHU, UYTO OIMOPHBIC
IUIOCKOCTH COBIAAAIOT C IUIOCKOCTSIMU MPEMETa U U300paXKeHHUs.

21.0npenenutb paccTOSHUE MEXAY ABYMs JIMH3aMH, €CIM 3aJHUA (POKYC NEepBOi
muu3bl () F;” coBmamaer ¢ mepennum (okycom BTOpout nunH3bl () F, . M3BecTHoO:
£;°=90 mm, £,°=30 MM, Si;’=-4.2 MM, Sp=2.7 MM

22.0npenenutb pacCTOSHUE MEXKAY IBYMS JHUH3aMH, €CIIM 3aJHUN (OKyC MepBoi
muu3bl () F,” coBmagaer ¢ mepennum (okycom BTOopoiut nunH3bl (1) F, . M3BecTHO:
f1’=120 MM, f2’=30 MM, SHI’:'4-3 MM, SH2:3.2 MM

23.0mnpenenuTh paccTOSHUE MEXAY IBYMS JMH3aMH, €CIIM 3aJHul (POKycC MmepBoi
mua3bl () F;” coBmamaer ¢ mepeanum ¢okycom BTopoit nuu3bl () F, . M3BecTHO:
f;’=150 mm, £,°=30 MM, Sg;’=-3.5 MM, S=3.0 MM

24.0npenenutb pacCTOSHUE MEXKIY NIBYMS JHH3aMH, €CIIM 3aJHUNA (POKyC MepBoi
a3kl () F;” coBmamaer ¢ mepegHum (okycom Btopoi JuH3bl () F, . M3BecTHO:
fl,:140 MM, f2’=20 MM, SHI’:'4-5 MM, SH2:2.7 MM

25.0mnpenenuth paccTOSHUE MEXAY IBYMS JIMH3aMH, €CIIM 3aJHUN (POKyC MepBoi
mua3bl () F;” coBmamaer ¢ mepeanum ¢okycom BTopoit nuH3bl () F, . M3BecTHO:
f,’=90 mm, f,°=45 MM, Sg;’=-4.0 MM, Sp=2.2 MM

26.0npenenuth pacCTOSTHUE MEXIY IBYMs JMH3aMH, €Cli 3aaHuil (OoKyc TepBOi
mun3bl () F;” coBmagaer ¢ mepennum (okycom BTOopout aunH3bl () F, . M3BecTHo:
f;’=160 MM, £,°=40 MM, Sg;’=-5.0 MM, S=2.0 MM

27.0mnpenenuTh pacCTOSHUE MEXIY IABYyMSI JIMH3aMH, €CJIM 3aaHui (oKyc mepBoi
mua3bl () F;” coBmamaer ¢ mepeanum (okycom BTopoi mmH3bl () F, . M3BecTHO:
f,’=180 mm, £,°=30 MM, Sg,"=-4.5 MM, Sip=2.3 MM

28.0mpenenuth pacCTOSTHUE MEXIY IBYMs JMH3aMH, €clii 3aaHuil (OoKyc TepBOi
muu3bl () F;” coBmagaer ¢ mepennum (okycom BTOopout nunH3bl () F, . M3BecTHo:
fl,:180 MM, f2’260 MM, SHI’:'4-7 MM, SH2:3.3 MM

29.0mpenenuTh pacCTOSHUE MEXIY IBYyMS JIMH3aMH, €CJIM 3aaHui (oKyc mepBoi
aunsel () F;” coBmamaer ¢ mepennuM (okycom BTopoit nunH3bl () F, . M3BecTHO:
f;’=180 mm, f,°=45 MM, Sy;’=-5.2 MM, Sy=3.5 MM

30.0mpenenuTs paccTOSTHUE MEXAY IBYMs JIMH3aMH, €CITU 3aTHuil (HOKyC TepBOi
mua3bl () F;” coBmamaer ¢ mepeanum ¢okycom BTopoit nuu3bl () F, . M3BecTHO:
f;’=200 mm, f,°=40 MM, Sg;"=-4.8 MM, Sp=3.7 MM

31.0npenenuTh paccTOSIHUE MEXAY MOCJIEIHEN MOBEPXHOCTHIO TMEPBOW JIMH3BI U
NEepBOM MOBEPXHOCTHIO BTOPOM JMH3BI, ecinu 3aaHui (okyc nepBoi nuu3bl () Fy’
COBIAJIaeT ¢ nepeaHuM Goxycom BTopoit auH3bl () F, . U3BectHo: f,’=100 mm, f,’=-
50 MM, Syi’=-3.5 MM, Sip=2.5 MM

32.0npeaenuTh pacCTOSIHUE MEXIY IOCJIEIHEW IOBEPXHOCTHIO TMEPBOM JIMH3BI U
NEPBOM MOBEPXHOCTHIO BTOPOM JIMH3BI, €CiH 3aaHuil (okyc nepBoit ymH3bl () Fi’
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COBIAJIaeT ¢ nepeaHuM Gpoxycom BTopoi auH3bl () F, . U3BectHo: f;’=100 mm, f,’=-
25 MM, Sg1’=-4.0 MM, Sip=2.2 MM

33.0npenenuTe pacCTOSTHUE MEXKIY MOCHEAHEW IMOBEPXHOCTHIO TMEPBOM JIMH3BI U
NepBOM MOBEPXHOCTHIO BTOPOM JMH3BI, eciau 3aaHuil pokyc nepBoi nuH3bl () F’
coBmajaaer ¢ nepeaquuM ¢oxycom Bropoii mn3e () F, . 3BectHo: f1°=120 mwm, f,’=-
60 MM, Sy;’=-3.5 MM, Sir=2.6 MM

34.0npenenuTh pacCTOSIHUE MEXAY IOCIEIHEN MOBEPXHOCTHIO TMEPBOW JIMH3BI U
NEepBOM MOBEPXHOCTHIO BTOPOM JMH3BI, ecinu 3aaHui (okyc nepBoi nuu3bl () Fy’
COBIAJIaeT ¢ nepeaHuM Goxycom BTopoit auH3bl () F, . U3BectHo: f;’=140 mm, f,’=-
70 MM, Sy1’=-3.0 MM, Sy=2.2 MM

35.0npenenuTh paccTOSTHUE MEXIY MOCIeTHEH MOBEPXHOCThIO MEPBOM JUH3BI U
NEPBOM MOBEPXHOCTHIO BTOPOM JIMH3BI, €CiH 3aaHuil (okyc nepBoit ymH3bI () Fi’
COBHIAAAET ¢ nepeaHuM (okycom Bropoi iuH3bl () F, . M3BectHo: f;°=150 mm, f,’=-
50 MM, Sgi’=-4.5 MM, Sir=3.0 MM

36.0npenenuTe pacCTOSTHUE MEXKIY MOCHEAHEW IMOBEPXHOCTHIO TMEPBOM JIMH3BI U
MepBOM MOBEPXHOCTHIO BTOPOM JMH3BI, eciu 3aaHui (pokyc nepBoi nuH3bl () F’
COBIIaJIaeT ¢ mepeaHuM ¢Gokycom BTopoi auH3b () F, . U3BectHo: f,’=150 mm, f,’=-
75 MM, Sgi’=-5.3 MM, Sip=3.5 MM

37.0npenenuTh paccTOSIHUE MEXAY IOCJIEIHEN MOBEPXHOCTHIO TMEPBOW JIMH3BI U
NEepBOM MOBEPXHOCTHIO BTOPOM JIMH3BI, ecinu 3aaHuil (pokyc nepBoi nuu3bl () Fy’
COBIAJIaeT ¢ nepeaHuM Goxycom BTopoit auH3bl () F, . U3BectHo: f;’=160 mm, f,’=-
80 MM, Sy;’=-4.8 MM, Si,=3.0 MM

38.0npenenuTh paccTOSTHUE MEXKIY MOCIEeIHEH MOBEPXHOCTHIO MEPBOM JUH3BI U
NEPBOM MOBEPXHOCTHIO BTOPOM JIMH3BI, €CiH 3aaHuil (okyc nepBoit nuH3bl () Fi’
coBnajaaer ¢ nepeaquuM ¢oxycom Bropoii mH3e () F, . 3BectHo: f1°=160 mm, f,’=-
40 mM, Sy;°=-5.0 MM, Sip=3.2 MM

39.0npenenuTe pacCTOSTHUE MEXKIY MOCHEAHEW IMOBEPXHOCTHIO TMEPBOM JIMH3BI U
MEepBOM MOBEPXHOCTHIO BTOPOM JMH3BI, eciau 3aaHui (okyc nepBoi nauH3bl () F’
COBIIaJIaeT ¢ nepeaHuM ¢Goxycom BTopoi auH3bl () F, . U3BectHo: f;’=180 mm, f,’=-
50 MM, Sy;’=-6.0 MM, Sr=3.5 MM

40.0npenenutb paccTOSSHUE MEXKIY IOCIEOHEN MOBEPXHOCTHIO NEPBOM JIMH3BI U
NEepPBOM MOBEPXHOCTHIO BTOPOMl JMH3BI, ecinu 3aaHui (pokyc nepBoi nuu3bl () Fy’
COBIAJIaeT ¢ nepeaHum Goxycom BTopoit auH3bl () F, . U3BectHo: f,’=180 mm, f,’=-
60 MM, Sy;’=-5.5 MM, Si=3.0 MM

41.Ilepen oOBEKTUBOM C ONTHYECKON cuioid @, TMoOcCTaBieHA IJIOCKO-BOTHYTas
nvH3a. L{eHTp KpUBU3HBI €€ BOTHYTOM NOBEPXHOCTH COBNAJAET C TJIABHOW Toukor H
oOwvekTHBa. Omnpenenuts cuity @y, paauyc r, JUH3BI U 3aHUA (POKATBHBIM OTPE30K
a’p BCEH CUCTEMBI, COCTOSIIEH U3 JIMH3BI 1 00BEKTHBA, €CJIM U3BECTHO, YTO cryia D,
BCEH cucTtemMbl paBHa ;.
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'ﬂ.F

Puc. 6 Cucmema uz 08yx xomnonenmoes

42.0ntryeckasl CUCTEMA COCTOUT M3 JIByX TOHKHX KOMIIOHEHTOB, PAaCIIOJIOAKECHHBIX
Ha paccrosHun d =100 MM, (doOKycHOE paccTosiHHE NEpBOTrO KommoHeHTa f ) =-
50 MM, BTOporo kommoHeHTa f’, =50 mm, onpeaenuts GOKyCHOE paccTOsiHUE BCe
CUCTEMBL.

43.0ntryeckasl cucTeMa COCTOMT M3 JIByX TOHKMX KOMIIOHEHTOB, PaCIIOJIOKEHHBIX
Ha paccrosaun d =100 MM, ¢doKycHOe paccTosiHue MEepBOro KommoHeHTa f’; =-
50 mm, BTOporo kommnoHeHnTta f’, =50 MM, onpenenuTs 3aHUI (POKAIBHBINA OTPE30K
a’ p BCEH CUCTEMBI.

44.0nTryeckasl cucTeMa COCTOMT M3 JIByX TOHKUX KOMIIOHEHTOB, PACMOJIOKEHHBIX
Ha pacctosauu d =100 MM, ¢OKyCHOE paccTOsiHHE TEepBOro KommoHeHta f’) =-
50 mm, BTOporo kommoHeHTa f’, =50 MM, ompenenuTh nepeaHud (OKATbHBIN
OTPE30K a p BCEW CUCTEMBI.

45.0nTHYeckasl CHUCTeMa COCTOMT M3 JIByX TOHKHX KOMIIOHEHTOB, (OKYCHOE
paccrosiHie TepBoro kommnoHeHTa f’; =- 50 MM, BToporo kommnonenta f’; =50 mm,
oOmree GokycHoe paccTosiHue cucTemMbl f’ =25 MM, ONpeenuTh pacCTOSIHUE MEXKITY
KOMITOHEHTaMu

46.0nTHYECKAasT CUCTEMA COCTOUT W3 JIByX TOHKUX KOMIIOHEHTOB, PAacCIOJIOKEHHBIX
Ha pacctosanr d =100 MM, ¢OKyCHOE paccTOsSHHE IEepBOro KoMmmNoHeHTa f ) =-
60 MM, BTOporo kommnoHenta f’,= 60 MM, onpenenuth POKYCHOE PacCTOsTHUE BCEil
CHUCTEMBL.

47.0nTryeckasl cucTeMa COCTOMT M3 JIByX TOHKHUX KOMIIOHEHTOB, PACIOJIOKEHHBIX
Ha pacctosaur d =100 MM, ¢GOKyCHOE paccTOsHHE TMEepBOro KommoHeHta f’; =-
60 MM, BTOporo komrnoneHnta f’, =60 MM, onpeaenuTs 3aJHuN POKATBHBIA OTPE30K
a’ F Bcell CUCTEMBI.

48.0nTHYeCcKass CUCTEMA COCTOUT U3 JIByX TOHKUX KOMIIOHEHTOB, PacIOJI0KEHHBIX
Ha paccrosaun d =100 MM, ¢dokycHOe paccTosiHue MepBOro kKommoHeHTa f’; =-
60 MM, BTOpOro kKommoHeHta f’, =60 MM, ompeAcnuTh NepeaHu (QoKaTbHBIN
OTpe30K a F Bcel CUCTEMBI.

40



49.0nTuyeckasl CUCTEMa COCTOMT W3 JIByX TOHKHX KOMIIOHEHTOB, (DOKYCHOE
paccrosinne neporo kommnoneHta f’; =- 60 MM, Broporo komnonenta f’; =60 mm,
oOmee GokycHoe paccrosiHue cuctembl f’ =36 MM, OoNpeAenuTb pacCTOSHUE MEXIY
KOMITOHEHTaMH.

50.0nTHyeckas CUCTeMa COCTOUT M3 JIBYX TOHKHUX KOMIIOHEHTOB, PACIOJIOKEHHBIX
Ha paccrosaun d =25 MM, GOKyCHOE paccTosiHue mepBoro kommoHeHta f’; =50 mm,
BTOporo kommnoHeHta f’;=-50 mmMm, ompenenuTh (OKyCHOE pacCTOSHHE BCel
CUCTEMBI.

51.0ntrueckas cucteMa COCTOUT M3 JBYX TOHKHMX KOMIIOHEHTOB, PaclO0KEHHBIX
Ha pacctostHuu d =25 MM, (pokycHOe paccTosiHue nepBoro kommnoHeHTta f’;-50 mwm,
BTOporo kommoHeHta f’,=-50 mm, onpeaenuts 3aaHUi (QOKaIbHBIA OTPE30K a’ g
BCEU CUCTEMBI.

52.0nTudeckas CUCTeMa COCTOUT U3 JBYX TOHKHMX KOMIIOHEHTOB, PacCIOJIOKEHHBIX
Ha paccrosiaun d =100 MM, pokycHOe paccTrosiHue mepBoro kommoHeHTa f°; 50 mm,
BTOpOro kommnoHeHta f’,=-50 MM, onpenenuts nepeaHuil poKambHbIA OTPE3OK a
BCEU CUCTEMBI.

53.0nTuyeckas cucTeMa COCTOMT U3 ABYX PACIOIO0KEHHBIX B BO3yXe KOMIIOHEHTOB
¢ (OKYCHBIMH PACCTOSIHUSAMH: TiepBoro kKommoneHta f’;=100mMm, BTOpOro
kommoHeHTa f’; =- 50 mm. M300paskeHrne OECKOHEUHO yIaJeHHOTO 00bEKTa JOHKHO
NOJIy4yuThcsl Ha pacctosHuu 200 MM OT 3agHEl TJIAaBHOW IIJIOCKOCTH BTOPOTO
KoMIroHeHTa. OnpenenuTs (POKYCHOE pacCTOSHHE BCEM CHUCTEMBbl U PACCTOSHHE
MEXy KOMIIOHEHTAMH.

54.0ntryeckas cucTeMa COCTOUT M3 JIByX PAacIOJIOKEHHBIX B BO3yXe KOMIIOHEHTOB
¢ (OKYyCHBIMH pACCTOSIHUSIMU: TepBoro kommoHeHta f’; =50 MM, BTOpOro
koMmroHeHTa f’; =- 25 mMm. M300pakeHne OECKOHEUHO yIaJeHHOTO 00bEKTa J0HKHO
NOJIyYUThCsl Ha paccrosHud 40 MM OT 3aJHed TIJIaBHOM IUIOCKOCTH BTOPOTO
KoMroHeHTa. OmnpenenuTs (POKYyCHOE pacCTOSTHUE BCEW CHCTEMBbl M PACCTOSHUE
MEX 1y KOMIIOHEHTaMHU.

55.0ntrueckas cucremMa COCTOUT U3 IByX PACHOJIOAKEHHBIX B BO3AyXe KOMIIOHEHTOB
¢ (OKYCHBIMM PpACCTOSIHUSIMH: TiepBoro kommoHeHta f’; =80 MM, BTOpOro
komrnioneHTa f’; =- 40 mm. N3o0pakeHne OECKOHEUHO yAAICHHOTO 00BhEKTa T0KHO
NOJIyYUTbCSI HA pPacCcTOSHUM 45 MM OT 3aJHEd TIJIaBHOM IUIOCKOCTH BTOPOTO
KoMroHeHTa. OnpenenuTs (QOKYCHOE pacCTOSTHUE BCEW CHCTEMbl M PACCTOSHUE
MEXy KOMIIOHEHTaMH.

56.0nTHYECcKas CUCTEMA COCTOUT U3 JIByX PACIOJIOKEHHBIX B BO3yXe KOMIIOHECHTOB
¢ (OKyCHBIMH pACCTOSIHUSIMU: TepBOTO KoMmmoHeHTa f’; =50 MM, BTOpOTO
komrnoneHta f’; =- 50 mm. N3o0pakeHne OECKOHEUHO yAAICHHOTO 00BhEKTa T0KHO
NOJIyYUTbCSI HA pPAcCTOSsHUKM 12.5 MM OT 3agHEld TIJABHOW IUIOCKOCTH BTOPOTO
KoMIroHeHTa. OnpenenuTsh (OKYCHOE pacCTOSHHE BCEM CHUCTEMBbl U PACCTOSHHE
MEXy KOMIIOHEHTAMH.
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57.00bEKTUB COCTOUT M3 JABYX OJIMHAKOBBIX BBIMYKJIO-TUIOCKMX JIMH3. TOJIIHWHA
KaKI0W JTuH3BI d=6 MM, TOKa3zaTenb mnpenomieHus n=1.5. dokycHoe paccTosHue
oOwvekTHBa f’,5 =100 mm, a'r =50 MM. Onpeaenutb GOKYCHOE PaCCTOSIHUE JIMH3BI U
PACCTOSIHUE MEXAY JIMH3aAMU.

58.0O0BEKTUB COCTOUT M3 JABYX OJWHAKOBBIX BBIMYKJIO-TJIOCKUX JHH3. ToJIUHA
KoM JuH3bI d=7.5 MM, TIoka3arens mpenomiieHns n=1.5. dokycHoe paccTosHue
oowektnBa f’,5 =100 mm, a'r =50 MM. Onpeaenutb POKyCHOE PaCCTOSIHUE JIMH3BI U
pacCTOsIHUE MEXKIY JTMH3aMU.

59.0nTHveckas cucTeMa COCTOUT U3 JBYX TOHKHX KOMITOHEHTOB, PACIOJIOKEHHBIX
Ha paccrossauu d =50 MM, GOKyCHOE paccTosiHie TiepBoro kommoHeHnta f’; =50 mwm,
BTOpOro KommnoHeHTa f’;=-50 MM, ompenenuts (OKycHOE pacCTOsHHUE BcCei
CUCTEMBI.

60.0nTrueckas cucTteMa COCTOUT M3 JBYX TOHKHX KOMIIOHEHTOB, PacIO0KEHHBIX
Ha paccrossanu d =10 MM, GoxycHOe paccTossHuE TepBOTro KommoHeHTa f’ =50 mwm,
BTOporo kommoHeHta f’;=-50 MM, ompeaenuth (QOKyCHOE pacCTOSIHUE BCeE
CHUCTEMBL.

61.0nTuyeckas cucreMa COCTOUT M3 JIBYX TOHKHX KOMIIOHEHTOB, PaCIOJIOXKEHHBIX
Ha paccrosauu d =50 MM, GoKycHOe paccTosiHue mepBoro kommoneHnta f’; =50 mwm,
BTOporo kommoHeHta f’,=-50 mm, onpeaenuts 3aaHU (QOKAIBHBIA OTPE30K a’
BCEU CHUCTEMBI.

62.00BEKTUB COCTOUT M3 JABYX OJWHAKOBBIX BBIMYKIO-IJIOCKUX JHUH3. ToJIIUHA
KaxoM auH3bl d=50 MM, mokazarenb mpenomieHus n=1.5. @oKycHOe pacCTOsHUE
obbekTuBa f’,5 =100 MM, a'r =50 MM, onpeenuTh nepeaHui (PokaabHBIN OTPE30K af
BCEI CUCTEMBI.
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PacuemHo-epaghuyeckasi paboma
«Pacyem cucmembi u3 08yx KOMIIOHEHMOs,
Haxodsuuxcsi 8 8030yxe»

HCJII) 3aJaHusA: HpI/IO6p€TCHI/IC IMPAKTUYCCKUX HABBIKOB B PACHCTC HpOCTeﬁIHPIX
JINH30BBIX CUCTCM.

CopgepxaHne n obbem 3agaHus
HOCJ]C HOJ'Iy‘-IeHI/Iﬂ 3a1aHU CTYI[CHT O6H33H BBITIOJIHUTH CJ'ICI[YIOI]_[I/IG pa60TI>II
1)0Hp€,ZICJII/ITB KOHCTPYKTUBHBIC JTAHHBIC JIMH3, CCJIM OHU HC BCC U3BCCTHLI,

2)Onpenenuts QokycHble pacctosuus JuH3 f u f°; ¢dokanpHble oTpe3ku S’k Sp;
MOJIO’KEHUE TJIABHBIX TUIOCKOCTEW OTIENBHBIX JUH3 S’y U Sy, PACCTOSHUE MEXKIY
IJIaBHBIMU INIOCKOCTSAMH A;

3)HaiitTn aHanmuTUYeCKH M TpaUUecKH MOJIOKEHUE U pa3sMep MPOMEKYTOYHOrO U
OKOHYATEJIbHOI0 U300paKeHUM;

4)BBIYMCITUTh 3KBUBAJCHTHOE (DOKYCHOE pacCTOSTHUE CHCTEeMbI f ., TMepeaHuil u
3aHUM (OKaJIbHbIE OTPE3KH a‘f U aF;

S)'paduuecku onpeaeauTh MOJI0KCHHE SKBUBAICHTHBIX (DOKYCOB M KBUBAJICHTHBIX
IJIaBHBIX IJIOCKOCTEMH.

OdopmneHune padboThbl

BeinonHeHHOE 3ajaHue MpeACTaBiseTCs] B BHUJAE IMOSCHUTENBHON 3aluCKU U
rpadUYecKuX MaTepHaoB.

Con,ep>|<aH|/|e MOSACHUTENbHOW 3anucKu
1)1cxomHble JaHHBIE.

2)OnpeneneHne KOHCTPYKTHBHBIX NMapamMeTPOB OTAENBHBIX JIMH3, €CJIM OHH HE BCE
WU3BECTHBI.

3)Onpenenenne GOKYCHBIX pacCTOSIHUN OTACHbHBIX JUH3 f 1 5 PokanbHBIC OTpE3KH
S’F SF; nonokeHus riaBHbIX IJIOCKOCTEN oTAenbHbIX JMH3 S’H u SH, paccrosiHus
MEXTy TJIaBHBIMU TIJIOCKOCTSIMU [ .

4)OmpeienieHUEe TIOJIOXKEHUS W Pa3MEPOB MPOMEKYTOYHOTO U OKOHYATEIHHOTO
H300paKeHUM.

5)Onpenenenne 3KBUBATICHTHBIX (DOKYCHBIX PACCTOAHUN CHUCTEMBI f ’9KB, OTPE3KOB
a F U af.

['padmnyeckne matepuarnsi

1)UepTekun JNMH3 ¢ yKa3aHWEM IIOJIOKEHUsSI TJABHBIX IIJIOCKOCTEH U YHCIEHHBIX
3HAYCHUN BCEX OTPE3KOB.
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2)YepTex cUCTEMBI U3 IByX KOMIIOHEHTOB C YKa3aHHEM IrpaUuecKoro onpeaeieHus
MOJIOKEHUS IPOMEKYTOUYHOTO U OKOHUATEIBHOTO N300paKeHUIA.

3)UepTex CUCTEMBI U3 IByX KOMIIOHEHTOB C YKa3aHUEM IrpaudecKoro OnpeaeeHus
TIOJIOKEHUS DKBUBAJICHTHBIX (JOKYCOB U SKBUBAJICHTHBIX TJIABHBIX TNIOCKOCTEH.

lNMpumep ebinonHeHusi PIrP  «Pacyém onmu4eckou
cucmeMbl U3 08yx KOMIMMOHEeHmMoe, Haxodsiweticss 8 so3dyxe»

3apaHue
1
ry =50,12
d; =10 1.5163
r,=21,78
d, =55 1
rs=72,75
d; =12 1.5163
rs =-32,90
1
S, =-25mMm
PelweHune
7
I/ e e
o
= AN
— =\ o

Puc. 7. Cucmema. M 1:1
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1) Pacuér nepBoil IMH3BI

1 1. (n, -1
Q, =(n; —)(——-—)+——+=

rn T, nr,r,
1 . (1,5163-1) -10Mmm
50,12mm 21L,78mMm° 1,5163-50,12mm - 21,78MMm

(1,5163 — 1)(

=-0,012-10° anTp = —12anTp

f' = ot —0,083m = —83mm
®l  —12anTp
-1)d 1,5163 - 1)1
s = (- My gg o A1 D0y
n,r, 1,5163 - 50,12mm
S, = -, (14 07Dy gy g LOLO3DIOMMY o5 o0
n,r, 1,5163-21,78mm
S'y; =Sy —f', =-77,36MM + 83mm = 5,64MMm
Sy = Sg — £} =95,98mMm — 83Mm =12,98Mm
A = (n,—Dd;, _ (1,5163—1)10mm _ 34wt
n, 1,5163
Hr HY )
Ao &: _}zi
Swi= 198
/’/ Ui
5 it / 27,
\”/5 S\ = 'ﬁ_z
-— S ‘7 Zf: /:—_— _\qu": H,_::[i
- SealBS 5 s :"_,_,,: ,_f:: 7;\_'4

Puc. 8 llepsas runza. M 1:1

2) Pacuér BTOpOI JIMH3BI
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1 1. (n,-D3d
D, =(n, -)(—-—)+—"=
I; I, nrsr,
1 1 . (1,5163-1)* -12mm B
72,75 =32,90mm~  1,5163-72,75MM - (=32,90)Mm

=0,022-10° guTp = 22107Tp

=(1,5163-1)(

'2 = 1 = 1 = 0,045M = 45MM
@2 22nnTp
s, = 1 (1= 02Dy s q (BS163=DI2MMy ) fe
n,r, 1,5163-72,75mMm
S, = -, (14 027Dy sy (B163ZDIMM g
n,r, 1,5163-(~32,9)Mm
S'y, =S, —t", =42,48um — 45mm = —2,52Mm
Syp =S, — 1, = -39,41mm + 45MM = 5,59MmMm
A, = (ny=dy _ (L5163 =Di2ww oo
n, 1,5163
Sp2=-7947 Sk2= 4248
T
Sp=559 |-
o B i P L
=409 |

Puc. 9 Bmopas nunza. M 1:1.

3) PacuéTr nmpoMeKyTOYHOTO M OKOHYATEIHLHOTO U300paKeHUs
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a, =S, —Sy; = —25mMM—12,98mm = —37,98mMMm
d=d, —S'y;+Sy, = 55Mm —5,64MMm + 5,59MmMm = 54,95Mm

L = L + e = : + 1 = —0,038L =>a'|= MM = —26,32MM
a'| f') a, —-8mm -37,98mm MM —-0,038
' —26,32

B = = —2632mm _ 0,7*

a, —37,98mMm
v =B, y=0,7-10Mm = Tmm
a, =a'|—d =-26,32-54,95mMm = -81,27mMm
L:L+i: 1 + 1 20,01L=>a'1:LMM=100MM
a', f'5 a, 45Mm -8127mm MM 0,01
B, = 23 _ _ 100mm =-1,23*

a, —8L27mm

y|: y'2: BZ . y2 = BZ . y'lz _1,23’7MM — _8,61MM

B=P,:B, =0,7-(-1,23) =-0,86"

e He

i a7 10
Ly = _Z:'j[

I
1
! fag
i
-
I
=
]
P
1
ey
=
=2
g
\-\.

Puc. 10 M 1:2.

4) Onpenenenrie S5KBUBAJIEHTHBIX (DOKYCOB U TJIaBHBIX TIOCKOCTEN
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() :f'I:CD1+CI)2—d-CDl-CD2:

OKB
OKB

1
=-0,012 + 0,022 - 54,95 -(-0,012) - 0,022 = 0,025 => 1", = 0,025 = 40Mm

C1-®1-d _1-(=0,012)54,95
@ 0,025

9KB

= 66,38MM

(1-®2-d  1-0,022-54,95

= §,36MM
() 0,025

- ﬁ*
= 4{
=578
Puc. 11 M [:2.
> Fz
=
H""‘x
-~
T
[
=876 \

Puc. 12M 1:2.
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3adaHus Onsi camocmosimersibHoU pabomsbi

63.

Np

1
Iy = 00 d, =8 1,755
rn=41,12 d,=40 1
r; =-107,41 d; =10 1,755
Iy =-52,12 1
S]Z-IO
64.

Np

1
r=-92,12 d;=10 1,511
rn=18,11 d,=39 1
r;=-70 d; =10 1,5163
ry=-33,31 1
81:-19
65.

Np

1
r =523 d; =10 1,5724
rn=-2539 d,=109 1
r; =-25,39 d;=10 1.6164
ry=-170,38 1
S1=-37,6
66.

Np

1
rn=-40,5 d;=9 1,6126
rn,=-80,4 d,=45 1
r;=105,3 d;=10 1.6126

14 =-62,4
81:-35

67.

Np

1
r,=-100,3 d,=10 1,755
r, =-62,45 d, =42 1
r;=-289 d;=10 1.755
ry =-95,45 1
81:-20
68.

Np

1
=664 d,=10 1,5163
r, =-40,32 d, =70 1
I3 = -20,1 d3 =12 1.6479
ry = -60,08 1
81:-90
69.

Np

1
1, =66,65 d,=15 1,5163
I, = -48,25 d2 =76 1
r;=-18,5 d;=I15 1.5163
ry =-58,01 1
S;=-100
70.

Np

1
r=-22,59 d,=10 1,6475
I'2:-135,85 d2 =85 1
r;=60,7 d;=8 1.5399
1, = -67,24 1
81:-30
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71.

np

1
r=90,26 d;=18 1,5163
rn=-67,13 d,=131 1
r; =87,57 d;=11 1.5688
r4 =-35,95 1
81:-95
72.

np

1
r=-90,13 d;,=10 1,511
rn=18,11 d,=39 1
r;=44,62 d;=8 1.5163
s =-33,31 1
81:-19
73.

np

1
rn=-91,82 d;,=10 1,511
rn=18,11 d,=27 1
r3;=52,97 d;=8 1.5724
14 =-25,29 1
81:-14
74.

np

1
r;=105,18 d;=11 1,5163
rn=-39,15 d,=96 1
;=493 d; =10 1.5467

r4=-76,35
Slz -10

75.

nNp

1
r=28551 d;=10 1,5163
I = -50,35 d2 =86 1
r;=-41,88 d; =10 1.5163
r4 = 00 1
S;=-116
76.

np

1
r=-56,01 d;=10 1,6475
r=-179,69d, =97 1
=30  d;=10  1.5163
Iy = 00 1
81:—41
7.

np

1
1 =66,68 d;=15 1,5163
r, =-48,31 d,=76 |
I3 = -17,9 d3 =15 1.6479
ry=-57,08 1
S;=-114
78.

Np

1
1 =5297 d,=10 1,5724
r,=-25,29 d,=66,3 |
r;=-46,6 d;=10 1.5163

ry =-33,04
Slz -20
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79.

np

1
r=6427 d,=14 1,5891
I, = 0O d2 =50 1
r;=-94,19 d;=10 1.6242
Iy = 59,7 1
81:-15
80.

np

1
r=31,05 d,=10 1,5163
rn,=-22,59 d,=152,5 1
r;=24,89 d;=10 1.6479
r4 =-248,3 1
81:-33
81.

np

1
=17 d, =10 1,5163
I, = 0O d2 :17,56 1
r;=-56,01 d;=10 1.5163
14 =-179,69 1
Slz -60
82.

Np

1
r1=19,06 d,=5 1,5163
I :-7,53 d2 =89 1
r;=-41,92 d;=5 1.5163

ry = 00O 1
81:-10

83.

nNp

1
rn=21,56 d;=6 1,5688
rn=3841 d,=10 1
r;=21,56 d;=6 1.5688
1, =-8,41 1
Slz--6
84.

np

1
r=2295 d,=15 1,6475
r, =-135,83 d, =85 1
I3 = 59,7 d3 =12 1.5399
r4 =-66,24 |
S,=-30,18
85.

np

1
r=40,71 d;=10 1,5163
r, =22,23 d, =50 1
r;=32,90 d;=12 1.5163
ry = 105,45 1
Slz -30
86.

np

1
r=32,79 d,=10 1,5163
r,=21,40 d, =47 1
r;=39,72 d;=10 1.5163

r4=92,70
81:-33
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87.

np

1
=183 d,=10 1,5163
r, =40,39 d,=109 1
r; =-35,40 d;=10 1.5163
ry = o0 1
81:-20
88.

Np

1
r =-40,17 d,=12 1,5163
I :-25,30 d2 =75 1
r;=-42,20 d; =10 1.5163
143 =62,40 1
Slz- 25
89.

Np

1
r; =-37 d, =10 1,5163
rn=6240 d,=42 1
r3=-70,95 d;=12 1.5163
14 =-27,20 1
Slz- 47
90.

Np

1
r1=42,30 d;=10 1,5163
I, = 17,52 d2 =70 1
r;=-32,50 d;=12 1.5163

r4= 127,05
Slz- 35

91.

Np

1
r=50,12 d,=10 1,5163
I'2:21,78 d2:55 |
3= 72,75 d;=12 1.5163
4 =-32,90 1
Slz- 25
92.

Np

1
r =-70,18 d;,=10 1,5163
rp,=32,40 d,=30 1
r;=-62,00 d; =10 1.5163
r4 = 00 1
Slz -52
93.

Np

1
r=-72,20 d;=10 1,5163
rn,=60,40 d,=60 |
r3=29,72 d;=10 1.5163
r4=-50,75 1
Slz- 35
94.

Np

1
ry = o0 d =8 1,5163
rn=39,10 d,=40 |
r;=-32,40 d;=8 1.5163

ry= 50,72
Slz- 29
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95.

np

1
r=5042 d,=10 1,5163
I, = 21,50 d2:27 1
r; = -45,50 d; =8 1.5163
= 121,10 1
Slz- 45
96.

np

1
r; =47,40 d=10 1,5163
rp=2230 d,=70 1
;= -32,90 d; =12 1.5163
4= 93,45 1
Slz- 52
97.

np

1
r=52,10 d,=10 1,5163
rn= 19,30 d,=50 1
;= 92,70 d;=10 1.5163
r4=-37,40 1
Slz- 19
98.

Np

1
Iy = 00 d =8 1,5163
rp,=41,70 d,=38 1
r;=-31,22 d;=8 1.5163

r4=49,70
Slz- 38

99.

nNp

1
r=-4572 d;=10  1,5163
I'2:63,79 d2:50 1
ry=-51,40 d;=12  1.5163
1y = - 20,00 1
81:-40
100.

np

1
r=-4230 d,=10 1,5163
I, = - 17,52 d2:50 1
r;=-3572 d;=10 1.5163
r4=79,90 1
Slz- 20
101.

np

1
= -35,40 d,=10 1,5163
= -20,17 d, =100 1
r;=-70,92 d;=12 1.5163
r4 = 35,40 1
81:-50
102.

Np

1
= 32,24 d,=15 1,5163
rn= 14,13 d,=103 1
;= -35,48 d; =12 1.5163

ry= -121,05
Slz- 17
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103.

np

1
r=100,3 d;=10 1,5163
I, =- 60,3 d2 =50 1
r3=-2771 d3=7 1.5163
r,=-110,10 1
81:-40
104.

np

1
r=100,0 d;,=9 1,755
rn= 41,12 d,=45 1
ry=-107,72d, =10 1,755
r,=- 60,12 1
Slz- 30
105.

np

1
1n=3742 d;=10 1,5163
rn=-70,41 d,=90 1
r;=100,32 d;=10 1,5163
r4 =-60,45 1
Slz- 5
106.

Np

1
r=100,3 d;=10 1,755
rn=-6245 d,=40 1
I3 = - 28,92 d3 =7 1,755

r4=-95,45
Slz -25

107.

np

1
rn=-6427 d,=14 1,805
= 0 d, =50 1
r;=-94,14 d;=10 1,805
r4=-59,7 1
Slz- 15
108.

np

1
r;=90,15 d,=10 1,5163
r,=-60,35 d, =25 1
r;=-30,12 d;=10 1,5163
r,=-100,15 1
Si=-10
109.

np

1
r=-95,83 d;=8 1,5163
rn=20,11 d,=44 1
r;=-52,30 d; =8 1,5163
ry =- 32,30 1
Si=-18
110.

np

1
r;=32,30 d,;=10 1,5163
r,=15,00 d,=100 1
r;=-35,50 d; =12 1,5163

r,= 121,05
Slz -17
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MNMpakTnyeckoe 3aHaTne Ne 6. OrpaHnyeHue Ny4YKkoB ny4ven B
ONTUYECKMX CUCTEeMaX

TeopeTtnueckuii MaTepualn HU3JIOKEH B TyaBe "7. PeanbHble ONTHYECKUE
cuctembl. Orpanndenus mydkos" [1,2].

lpumepsb! peweHul

Tematuka «OrpaHuM4yeHne nonepeyHbIX pa3MmepoB ONTUYECKUX
aetanen. [Ouadparmbi»

3apgava

TeneobbekTB COCTOUT M3 ABYX TOHKMX KOMMOHEHTOB, PACMONOXEHHbIX
Ha pacctoaHun d=100mm, f,= -50mmMm, /= 50MM. AnepTypHOM
anadpparmon ABnsieTca onpasBa BTOPOro KOMMoOHeHTa. Hantm guametp

D
3TOW onpaBbl, ECNN OTHOCUTENBbHOE OTBEPCTUE OOBEKTUB 7”= 1:2

PeweHune:

OnpenenuM >KBUBAJICHTHOE (DOKYCHOE pacCTOSIHUE TEICO0HEKTHUBA!

CD=%= TP, -D,D,d

1 1 1 1 1 1

—=——+—=(-—) - —-100=——>

f 50 50 50" 50 25

f'=25Mm

Haxomum nuamerp BXOAHOTO 3padka, T.K. JaHO OTHOCHUTEIBHOE
OTBEpCTHE:

D,
—=1:2—>D_ =12,5MMm.
f p

Haxonum wu3o0paxenue anepTypHod auadparMbl B IPOCTPAHCTBE
PEIMETOB, T.€. MOJOXKEHNUE BXOIHOr0 3payka. Jljigs 3Toro npuMeHum
(bopMyITy OTpPE3KOB MEPBOM JIMH3HBI:

11 1 a; =d=100mm

CT =, T | ;
a, a, f f; = —50Mm

1 1 1 1 1 3
7:7_7':74—7:7_)
a, a'p1 f;, 100 50 100
a, =33,3MMm

. _ a'lp _Dup
OHpeI[eJ'II/IM JIMHCHMHOC YBCIIMUCHHUC B 3pavdKax: B pl - -
dip Dp
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3areM — quaMeTp anepTypHoOil nuadparMsal:
_ Dy 100-12,5
P 33,3

OteeT: [OuameTp onpaBbl BTOPOW JMH3bI, KOTOpas SBMSETCS
aneptypHon gmnadparmou, coctasnsaetr D,, = 37,5MMm.

D.p = 37,5MM.

a

3apava

ToHkasa nuH3a nmeeTt okycHoe pacctosaHue f' = 50mm. [Mo3aan NUH3bI
Ha paccTtodaHum 20MM ycTaHOBMNEHa anepTypHasa gnadparma guameTpom
10MM. Hantn pasmepbl BXOLHOMO U BbIXOAHOIO 3paYvKoB.

PeweHne

[lo onpenenenuto amepTypHas auadparma, pacCIlOJIO)KEHHAsT B
IIPOCTPAHCTBE M300paKEHUI HA3bIBA€TCA BBIXOJHBIM  3PAaYyKOM.
CrreoBaresbHO, BBIXO/HOM 3pAav0K PACIIONOXCH HA PACCTOSHHUM ',

— | I—
= 20mm, muamerp 3padka D') = 10mm.
Ompegenum 1o ¢GopMmysie  OTPE3KOB  HM300pakeHUEe arepTypHOU

muadparMbl B MPOCTPAHCTBE MPEAMETOB. OJTO  H300pa)keHue
Ha3bIBAETCSA BXOAHBIM 3PaYyKOM.

OnpenenuM JUMHEHHOE YBEIMYEHHE B 3paykax M pa3sMep BXOIHOTO

3payka.
T 1T _ 1

20 50 a,

=2 b — a' = 33.3MM.
100 a' P

p

JInHeliHOE yBEIMUYEHHE B 3payKax

L% Dy
p
a, D,
a_.-D' 1
D, = p'p _ 333 0:16,65MM
a', 20

OTBeT: a, = 33,3MM; Dp =16,65MM, a'p = 20MM; Dp =10MMm.
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3agava

nOCTpOMTb anepTypr||7| N rNaBHbIN JIiyd B CUCTEMEe U onpenerintb
NnonoxXxeHme n pasMep BbIXOOHOIO 3padyka.

PeweHune

[lepecedenre TIaBHOTO Jiyda C OCbIO B IMPOCTPAHCTBE H300pa>KeHUN
JacT HaM  PpACMOJIOKEHHE BBIXOJHOro 3pauka. IlepeceueHue
anepTypHOro Jy4da B MPOCTPAHCTBE H300PAKEHUA C TUIOCKOCTBHIO
BBIXOJIHOTO 3payKa J1acT HaM TOYKY Ha Kparo 3payka, YTO U OMPEIETUT
€ro JIUaMeTp.

=
,,ns'&
5
-
S
§,'Q,
g IS
N’{'{J \K | 1-‘:‘&
/ F Z »H |H F 3 Hr\l\ H |F
| |
| \
\
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Onpep,eneHMe MOJIOXKEeHUA U pa3mMepa 3pavKoB. 3apava

3agaHa cucTemMa, 3aaHo MOSIoXeHWe anepTypHOU AuvadparmMbl BHYTPU
cucteMbl. TpebyeTcs HaWTU MONOXEHWE W pasmep BXOLHOMO U
BbIXOAHOro 3payvkoB. PelnTb 3aga4dy ¢ NOMOLLLIO MOCTPOEHUS.
All
H, H', H, H',

PeweHune

CHayana B oOpaTHOM XOJ€ JIy4ell CTPOMM BXOIHOW 3padyoK, KOTOPBIA
conpsikeH ¢ AJl ¥ pacIioyIoKeH B IPOCTPAHCTBE IIPEAMETOB.

Al
Bxoanol H', H, H.
FpAqOK

F, P, F P,

3aTeM CTpOMM B MPSMOM XOJ¢ Jydeil nzoOpaxenue AJl yepe3 BTOpyIO
YacTh CUCTEMBI, TO €CTh BBIXOJHOU 3pavyoK:
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A/l

Bxoanoit 1y H, H, H'. Beixoanoi
'_1-|2I-'r.1"-lli_1-]-7 3PAYOK
7 [
N\ 1 N
]‘4 ‘
F, F, F F',
3apaua

3afjaHa cucTtema, 3aflaHo MoJIoXKeHWe anepTypHOU AnadoparmMbl BHYTPU
cuctembl. TpebyeTca NOCTPOUTb XOL MaBHOIMO U anepTypHOro fyyen m
onpenennTb MonoXxeHne u pasmep usobpaxeHus. Pewntb 3agady C
MOMOLLIbIO NOCTPOEHUS.

PeweHne

[TocTpoenne w300pakeHUST B JMaHHOM CIIy4ae MOXHO OCYIIECTBUTH
4yepe3 anepTypHBIA W TJABHBIA Jy4d, OJHOBPEMEHHO YIOBIIETBOPSIS
BCEM YCIOBHSM 3adaud (TMOCTpOEHHE Jyuyeid U TOCTPOSHHE
U300paKeHus).

AnepTypHBIN JIyd UAET U3 OCEBOM TOYKH NpeaMeTa B Kpaid BXOIHOIO
3padka. TeM caMmbIM, €r0 MOCTPOEHUE YEPE3 CHUCTEMY B HUTOrE JACT
HaM OCEBYIO TOUKY U300pakKeHUsI.

['maBHBIM Jyd HMIOEeT W3 Kpas IpeaMera B LEHTP BXOJAHOTO 3padka.
IToctpouB TJIaBHBIA JIy4 Yepe3 CHUCTEMY, IIOJIy4aeM MCKOMOE
n300pakeHue npeamMeTa.
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BxoaHoH
IpavoK

F, F\ F F';

I].l

H- H'. Bwixoauo#
IpavqoK

OnpepeneHune aneptypHon anacdparmbl. 3agada

[aHo Heckonbko Auadparm B NPOCTPaHCTBE
OnpenenuTb, Kakas U3 HUX SBNSAETCS anepTypHOMN.

PeweHne

Nn3obpakeHnn.

HGO6XOI[I/IMO BBIAICHUTDH, KaKasl M3 HUX HanoOoJIee CHILHO OIpaHUYIHBACT

IIy4O0K, UCXOIAIINM U3 OCEBOM TOUYKH IPEIMETA.

st aToro HeoOxoauMo Bce auadparmMbl MEPEHECTH B MPOCTPAHCTBO
MpPEJIMETOB - HAWTH COMPSDKEHHBIE C 3aJaHHBIMU JAuadparMbl B
MPOCTpaHCTBE H300pakeHuil. [lepeHoc MpOM3BOAUTCSA MO MpaBUIIaAM

IIOCTPOEHUS XO1a JIy4eH:
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[locne sTOro HEOOXOIMMO BBISICHUTH THUI MpPEeaMETa, OT KOTOPOIo
3aBUCHUT BbIOOD nuadparmbl. Mbl pacCMOTPHUM JiBa CIIy4dasl.

Jlnst OnmKHEro Tuma BeIOMpaeM TOT "3padok’’, Kpail KOTOPOTo BUJIEH MOA
HaMEHBIIUM YIJIOM U3 OCEBOM TOUKH ITPEAMETA.

Jisa mpenMera JalbHEro TUNA amnepTypHo Oyner Ta auadparma,
JIUaMETp KOTOPO B MPOCTPAHCTBE MPEAMETOB OYJIET HAMMEHBIINM.

OnpepeneHune yrnoBoro n NnMHeMHOro nons. 3agava

BennunHa npeameta y=10 mm. OnpegenuTb 5MHENWHOe nMone B
NPOCTpaHCTBE U306paxXeHUn, ecrnn IMHENHOE yBenNnyeHue B=-3.

e
T \-._

T _ | BX. 3pauoK
}’ _'_‘__,_,.-o-""-:,f\-\--_"‘"—u___ I|
T T
- | II -\-\-\-‘-‘-‘-"‘—\. I
— Gy () |
PeweHune

JluneitHoe 1moONE€ B MPOCTPAHCTBE H300paXeHW 2y' 3aBUCUT OT
BEJINYMHBI ITPEAMETA U TUHEUHOTO YBEITUUYCHUS:

y'=By=-3-10=-30 (Mm).
2y'=60 (MMm).
OTBeT: NMHEeNHoe none B NPOCTPaHCTBE N3obpaxeHun 2y'=60 mm.
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3apava

BennunHa wunsobpaxeHuna y'=10 mm. Onpegoenutb guameTp MONeBOU
avadpparmbl B NSIOCKOCTU  npeaMeTa, €ecrnv  YrrioBoe YyBenundeHue
cucrembl W=-0.5.

PeweHne

Pasmep momneBoit nmuadparmel COOTBETCTBYET pasmepy mnoss. JInHeiHoe
Moj€ B NPOCTPAHCTBE MPEAMETOB 2y 3aBUCUT OT BEJIWYHHBI
M300paXEHUsl ¥ JIMHEHHOTO YBEIUYCHUS:
y=y'/ .

JluHeliHOE yBEIIMUCHHE - BEJIMUMHA, OOpaTHAs YIIIOBOMY:
B=1/W=1/(-0.5)=-2.

Dpp=2-y=2-y"/ f=2-10/2=10 (mm)

OteT: nameTtp nonesoun gunadgparmel 10 mm.

3apava

Uemy paBeH KO3(PPUUMEHT BUHLETMPOBAHUS CBEPXY, €CnNn guameTp
anepTtypHon gunadpparmel 20 MM, a BbICOTa BEpPXHEro fiyya BHEOCEBOIO
Ny4yka Ha anepTypHou anadparme 5 Mm?

PeweHue:

BricoTa IIydKa IIOKAa3bIBACT HaAM 34dpC3aHHC ITyYKa queﬁ. Ono
COOTBCTCTBYCT BCIIMYHNHC!

a,=Dan/2-h,=10-5=5
K;=2-a/D=2-5/20=0.5
OtBeT: KoagpdpmumneHT BuHbeTupoBaHna K=0.5

3apava

OnameTp anepTypHon Auadparmbl coctaBndetr 20 mm. Onpenenutb
KO3 (PUUMEHT BUHBETUPOBAHUA, €CINN CHU3Y WK3-3a BUHBETUPYIOLLEN
Avadoparmbl cpe3aeTcst 2 MM.

PelwweHuve
K=2-a/D=2-2/20=0.2.
OtBeT: KoadhduumeHT BuHbeTnpoBaHus K=0.2

3adayu Onsi camocmosimersibHou pabomabi

1.OtHOCUTENBHOE OTBepcTHEe OOBekTHBa 1:4. DokycHoe paccrosHue 40 mwm.
AneprypHas auadparma HaxoguTcs nepea 0oOBEeKTHBOM Ha paccrosiHuH a= -200
MM. OnpeaenuTh AUaMeTp BBIXOJHOTO 3padkKa.

2. Jluneitnoe yBenuuenue P=-0.62. OTHOCUTEIbLHOE OTBEpcTHE OOBEKTHMBa 1:2.
®okycHoe paccrosiare S0 mM. OnpeaenuTh TUaMeTP BbIXOJHOTO 3payKa.
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3.B mpocTpaHCTBE MpPEAMETOB - TEJIECUEHTPUUYECKUH XOJ TIJIaBHOTO Jyda.
[Tapametrps! nmuH3bl: d=9 MM, 1,=-40 MM mepBasi MOBEPXHOCTH - ILIOCKas, n=1.5.
Haiitn nmonoxenue BbIXOAHOTro 3padka. OTBET 1aTh B MM.

4.B mpocTpaHCTBE HM300paKEHUU - TEJNCUEHTPUYECKUH XOJ TJAaBHOIO Jyda.
[TapameTpsl nuH3bL: d=6 MM, 1,=-50, mepBas MOBEPXHOCTh - IUIOCKas, n=1.5.
HaiiTu nonoxenue BXogHoro 3pauka. OTBET AaTh B MM.

5.AneptypHas auadparmMa HaXOJMTCS HAa PACCTOSHUM 65 MM OT MOCHEeAHEH
MOBEPXHOCTH JMH3BI. [lapamerpbl nuH3b: d=9 MM, BTOpas MOBEPXHOCThH -
mnockas, ;=20 mMm, n= 1.5. HaiiTu monoxeHre BXOIHOrO 3padyka OTHOCHUTEIBHO
NEepPBOM MOBEPXHOCTHU JAUH3bL. OTBET AaTh B MM.

6.AneptypHas quadparmMa HaXOJMUTCS 3a TOHKOHM JIMH30M Ha paccTosHUU 50 MM.
dokycHoe paccrosHue JuH3bl 10 mM. Halitu monoxkenue BXxogHoro 3padka. OTBeT
JaTh B MM.

7.Y1Ii0Bo€ nosie B mpocTpaHcTBe npeameToB 30°. JIMHEeHOE yBETUUYEHUE CUCTEMBI
-0.4. Onpenenutsb yriioBoe MoJie B IPOCTPAHCTBE N300paKEHHIM.

8. mamerp ameptypHOil amadparMbl cocTaBiasieTr 45 wmM.  OmnpenenuThb
K02 (PHUIMEHT BUHBETUPOBAHUSI, €CIIM CHU3Y W3-3a BUHBETUPYIOMICH AuadyparMbl
cpesaercs 4 MM.

9.0mnpenenutpb, Kakas U3 3aJaHHBIX AUadparM SBISIETCS anepTypHOU
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10.0Onpenenuth, Kakast U3 33JaHHBIX qUadparM SBISETCS anepTypHOU

e = e ¢ e . il = S — i —

11.0mpenenuth, Kakas W3 3aJaHHBIX AuadparM sBISETCS anepTypHou. Tum

npeaMera - JaJbHUH.

—— e = e = e | —— ] — — —— —— —

12.0npenenuth, Kakas M3 3aJaHHBIX JuadparMm sBiseTca aneprypHou. Tum
peaMeTa - OJIMKHUH.

| L
e e e e ] e ] e = —— — —— —— —
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13.3amana aneprypHas nuadparma mains cuctembl. OmnpenenuTh MOJIOKEHUE U
pa3Mepsl BBIXOJHOTO U BXOJAHOTO 3payKOB.

14.3aanbl npeAMeT U BXOJHOM 3pauok. [locTpouTs X0 anepTypHOro U riIaBHOTO
Jy4yed B CUCTEME U BBIXOJHOM 3payokK.

F H H' F

15.3amanbl mpeamMeT W BBIXOAHOM 3padok. [locTpouTh X074 anepTypHOro u
TJIABHOT'O JIy4€l B CUCTEME M BXOIHOU 3PAYOK.
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16.3aganbl npeaMeT U BXOJIHOW 3pavyok. [locTpouTh X0 anepTypHOro U TJIaBHOTO
Jy4el B CUCTEME U BBIXOJHOM 3PavyoK.

o .

17.3aganpl npeaMeT U BXOJHOU 3padyok. [locTponTs Xoa anepTypHOro U IJIaBHOTO
Jy4el B CUCTEME M BBIXOJHOM 3pAyvoK.

18.3amanbl npeaMeT U BXOJHOM 3padok. IlocTpouTs X014 anepTypHOro M riaBHOTO
Jy4eW B CUCTEME U BBIXOJHOM 3pavyoK.
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19.3aganbl mpeagMer W BbIXOAHOW 3pauvok. llocTpouth xom amepTypHOro u
[JIaBHOT'O JIy4€l B CUCTEME U BXOJHOU 3PavyoK.

20.3amanbl mpeaMeT U BXOJHOM 3padok. [locTpouTs X0 anepTypHOTo U riIaBHOTO
Jy4yel B CUCTEME U BBIXOJHOM 3payoK.

21.3agaHbl mpeaMeT W BBIXOAHOM 3padok. llocTtpouts X0m amepTypHOro u
TJIABHOTO JIy4€l B CUCTEME M BXOIHOMW 3PAUOK.
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22.Ha pucynke nokazana AJl. ['padudecku onpenenuts MOJOKEHUS U pa3Mepbl
BXOJHOTO U BBIXOJIHOT'O 3PavyKOB.

H-" H,1 F1 Hz le F.,I
Po

23.Iloctpouth H300pakeHue y', ONMPEACIUTh MOJIOKEHUE U Pa3sMep BBIXOJHOTO

3payka ¢ OMOIIBIO AEPTYPHOTO U TJIABHOTO JTyUYeH.

De

BX 3p

24 Ilpenmer B OECKOHEYHOCTH. YTONa W JrobOoi. HaiiTu monokeHwe u pasmep
BBIXOJTHOTO 3payka Tpaduueckw C TOMOIIBIO JBYX Jydeld - amepTypHOro u

TJIaBHOTIO.
De
F H| |H, H| B, F.
&
Fl
BX 3p
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25.Ha pucynke nokazana AJl. ['padudecku onpenenuts MOJOKEHUS U pa3Mepbl
BXOJTHOT'O ¥ BBIXOJHOT'O 3PAaYKOB.

Al

Daa

26.Ilpenmer B OeckoHEUHOCTH. YTONn W JroOoi. HailTu mosokeHue u pasmep
BBIXOJIHOTO 3padka rpaduueckd ¢ MOMOINBIO ABYX Jy4edl - amepTypHOTO |
TJIAaBHOTO.

De
H-“ H,1 F=1 Hz le F2
2 - :

P

BX 3p

27 Iloctpouts u300pakeHue y', ONMpeAeNuTh MOJOXKEHHE U pa3Mep BBIXOJHOTO
3payka ¢ IOMOIIBIO AIEPTYPHOIO U TJIABHOIO JTyYEH.

De

YT H| H', i H| H it

BX 3p
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28.IlocTpouTh M300pakeHUE y', OMPEACIUTH MOJIOKEHUE M pPa3Mep BBIXOJHOTO
3payka ¢ IOMOIIbIO allepTYPHOTO U TJIABHOTO JTy4YEi.

De

y H1I H,1 Hz le F.’E
P b
BX 3p

29.IlocTpouTh M300pak€HUE y', ONMPEAENIUTh MOJIOKEHUE U pa3Mep BBIXOJHOTO
3paydka ¢ MOMOLIbIO AlIEPTYPHOTO U INIABHOIO JTy4eil.

De

y H“ H’.‘ Hz le F.’:f
F .
BX 3p

30.IIpenmer B OeckoHeUHOCTH. Yron w jro0oi. Haiitm momoxeHue m pasmep
BBIXOJTHOTO 3payka Tpaduueckw C TOMOIIBIO JBYX Jydel - amepTypHOro u
TJIABHOTO.

De

BX 3p

69



31.I'paduuecku onpeAenuThb MOJI0KEHNE U pa3Mep BBIXOJHOTO 3pavyKa ¢ TOMOIIBIO

3aJJaHHBIX JTy4eH.

Dp
H| H F H| H, F

Fi

e

BX 3p

32.Ha pucynke nokazana AJl. I'paduuecku ompenenuth MOJOXKEHUS U pa3Mepbl
BXOJHOTO U BBIXOJIHOTO 3PavyKOB.

Al

33.IToctpouTh u300paxkeHue y', ONMpPENeNUTh TMOJOXKEHUE U pa3Mep BBIXOIHOTO
3payka ¢ TOMOIIBIO AEPTYPHOTO U TJIABHOTO JTyUYeH.

De

YT . H| H, Ejz H| H, F.!1
F
BX 3p
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34.Ha pucynke nokazana AJl. ['paduuecku onmpenenuTs MOJOXKEHHUS U Pa3MephbI
BXOJHOTO U BBIXOJIHOT'O 3PavyKOB.

Al

Dan

35.I1Ipenmer B OECKOHEUHOCTH. YTOod W Jt00oi. HailiTu monoxeHue u pasmep
BBIXOJHOTO 3padka TpaQHuuecKd C MOMOINBI0 JBYX Jy4del - amepTypHOro Hu
TJIABHOTO.

De

36.IToctpouth M300paxkeHue y', ONpeNeTuTh MOJOXKEHHE U pa3Mep BBIXOIHOTO
3payka ¢ MOMOIIBIO alepTyPHOrO U IIABHOTO JIy4ei.

De

BX 3p
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37.I'paduuecku onpeaenuThb MOJI0KEHNE U pa3Mep BBIXOJHOTO 3pavyKa ¢ TOMOIIBIO
3aJJaHHBIX Jy4eH.

De

>

BX 3p

38.IToctpouth M300paXkeHWEe y', OMPENETUTh TIOJOKEHHE W pa3Mep BBIXOIHOTO
3payka C MOMOIIbIO allEPTYPHOTO U TJIABHOTO JIyUeH.

Dr
y H) 1, H{H,  F
F 5

BX 3p

39.1Toctpouth M300paxkeHue y', ONMpPENeTUTh TOJOXKEHHE U pa3Mep BBIXOIHOTO
3payka ¢ MOMOIIBIO alepTyPHOro U IIABHOTO JIy4ei.

D
YT . H| H’1 o H2 H'z F.'E
P F,l
BX 3p
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40.Ha pucynke nokazana AJl. I'padudecku onpenenuTs MOJIOKEHUS U Pa3Mephl
BXOJHOTO U BBIXOJIHOT'O 3PavyKOB.

41.Iloctpouth HU300pakeHHE Y', ONMPEACIUTH TOJIOKEHUE U Pa3sMep BBIXOJHOTO
3padyka C MOMOILBIO allEpTYPHOTO U TJIABHOTO JIyYEH.

De
Y b, F
p F;
BX 3p

42.ITocTtpouth M300pakeHHE ', ONPEICIUTh IMOJOKEHHWE U Pa3MeP BBIXOIHOTO
3payka ¢ IOMOIIbIO allEpTYPHOTO U TJIABHOTO JTy4YEeil.

AL
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43.ITocTtpouth M300pakeHHE y', ONPEACIUTh IMOJOKEHUE U Pa3MEp BBIXOJHOTO
3payka ¢ MOMOIIBIO alepTyPHOro U IIABHOTO JIy4ei.

De

?T '|-|1

P

BX 3p

44 Ilpenmer B OeckoHEYHOCTU. Yron w jro6oi. Hailtu momoxkenue u pasmep
BBIXOJJHOTO 3payka TpaduUyueckd C TMOMOMIbI JBYX Jydeld - amepTypHOro M

TJIaBHOTO.
De
H'I H,1 Hz HIE F'I
& »
P Fz
BX 3p

45 Iloctpouth HU300pakeHHE Y', ONMPEACIUTh TOJIOKEHUE U Pa3sMep BBIXOJHOTO
3payka ¢ TOMOIIBIO AlEPTYPHOTO U TJIABHOTO JTyUYeH.

De

BX 3p
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46.Ha pucynke nokazana AJl. I'padudecku onpenenuTsh MOJIOKEHUS U Pa3Mephl
BXOJHOTO U BBIXOJIHOT'O 3PavyKOB.

AL

47.Ha pucynke nokazana A/l[. I'paduuecku onpenenuTs MOJOKEHUSI U pa3MEPhI
BXOJHOTO U BBIXOJIHOT'O 3PaYyKOB.

Al

48.Ha pucynke nokazana AJl. I'padudecku onpenenuTs MOJIOKEHUS U Pa3Mephl
BXOJHOTO U BBIXOJIHOTO 3PavyKOB.

AL
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49.Ha pucynke nokazana AJl. I'padudecku onpenenuTs MOJIOKEHUS U Pa3Mephl
BXOJHOTO U BBIXOJIHOT'O 3PavyKOB.

Al

50.IToctpouts M300paXkeHWEe y', ONMPENETUTh TIOJOXKEHHE W pa3Mep BBIXOIHOTO
3payka C MOMOIIbIO allePTYPHOTO U TJIABHOTO JIyUEH.

De

BX 3P

51.Iloctpouts M300paXkeHWEe y', ONMPENETUTh TOJOXKEHHE W pa3Mep BBIXOIHOTO
3payka C MOMOIIbIO allEPTYPHOTO U TJIABHOTO JIyUeH.

De

YT HLH, Hl H, F'

BX 3P
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52.M3ob6pakenne B 6eCKOHEYHOCTH. YTo W' moboi. Halitu monokeHue u pasmep
BXOJHOTO 3payka rpadMuecKy ¢ MMOMOIIBIO IBYX Jy4eH - allepTypHOTO U TJIABHOTO.

D'e
H.“ H,1 F.:'.?! Hz le F.l1 .
=

BbIX 3p

53.1300pakeHne B OECKOHEYHOCTH. YTosI W' mr00oi. HailTu nonoxxeHue u pasmep
BXOJIHOTO 3payka rpadui4ecku ¢ MOMOIIBIO ABYX JIy4e - alepTypHOTO U TJIABHOTO.

D'e

BbIX 3J

54 .300pakeHne B OECKOHEYHOCTH. YTosI W' mro0oi. HailTu nonoxeHue u pasmep
BXOJIHOTO 3payka rpaduu4ecku ¢ MOMOIIBIO ABYX JIy4ei - allepTypHOTO U TJIABHOTO.

D'e
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55.M300pakeHne B 6eCKOHEYHOCTH. Yo W' moboi. Halitu monokeHue u pazmep
BXOJHOTO 3payka rpadMuecKy ¢ MMOMOIIBIO IBYX Jy4eH - allepTypHOTO U TJIABHOTO.

D'
H| H, POHH,
F, P

BbIX 3p

56.IToctpouth M300paXkeHWEe y', ONMPENETUTh TOJOKEHHE W pa3Mep BBIXOIHOTO
3payka C MOMOIIbIO allePTYPHOTO U TJIABHOTO JIyUEH.

D

YT F, H| H,

BX 3p

57 Iloctpouth M300paXkeHWE y', OMPENETUTh TOJOXKEHHE W pa3Mep BBIXOIHOTO
3payka C MOMOIIbIO allEPTYPHOTO U TJIABHOTO JIyUeH.

D

YT H| H", F.

BX 3p
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58.Tonkass nuH3a mMeer (okycHoe paccrosaue f’ =50 mm. [lozamu nuH3BI Ha
paccrossHuu 20 MM yCTaHOBIIEHA amepTypHas auadparma guamerpom 10 mMm.
Haittu pasmep u nosoxeHue BXOJHOrO U BBIXOAHOTO 3PAaYKOB.

59.Tonkas nuH3a umeeT (pokycHoe pacctossHue f’ =30 mm. [lozamu nuH3BI Ha
pacctostHuu 20 MM ycTaHOBJIEHa amnepTypHas auadparma auamerpoMm 10 mm.
HaiiTu pazmep u nosjoxxeHne BXOAHOTO U BBIXOJIHOTO 3payKOB.

60.Tonkass nuH3a MMeeT (okycHoe paccrosaue f’ =60 mm. [lozamu nuH3BI Ha
pacctostHuu 30 MM ycTaHOBJIeHa amnepTypHas auadparma auamerpoMm 10 mm.
Haiitu pasmep u nosokeHre BXOIHOIO ¥ BBIXOJHOTO 3PAYKOB.

61.Tonkas nuu3za auamerpom 20 MM umeeT (okycHoe pacctosiHue f’ =50 mm.
[Tozamgu nuH3Bl Ha paccrossHud 20 MM yCTaHOBJIIEHA amnepTrypHas auadparma
nuametpoM 10 mM. Halitu pazMep v moJI0’)KE€HHE BXOAHOTO U BBIXOJIHOTO 3pAayKOB,
€CJIA TIPEJMET PACTIONOKEH B OecKkoHeuHOCTH. OTpeIeTuTh YTI0BOE MOJIE JIMH3HI B
MPOCTPAHCTBE MPEAMETOB MIPU OTCYTCTBUUA BUHBETUPOBAHMSI.

62.IToctpouts M300paxkeHue y', ONpPENeNUTh IMOJOKEHUE U pa3Mep BBIXOIHOTO
3payka ¢ IOMOIIBIO AEPTYPHOTO U TJIABHOTO JTy4YeH.

De
y '
H1. H,
F. P
BX 3D

63.Tonkass nuH3a nuamerpoMm 20 MM umeetr QokycHoe paccrossHue f’ =30 mm.
[Tozamgu nuH3BI Ha paccrosHur 20 MM YyCTaHOBJIIEHA amnepTypHas auadparma
auaMeTpoM S MM. Haiitu pazMmep n MonokeHue BXOJHOTO M BBIXOJHOTO 3payKoOB,
eCIIi IPEeIMET PACIONIOKEH B 0eCKOHEUHOCTH. ONpeneauTh YIIIOBOE MOJIe TUH3bI B
IIPOCTPAHCTBE MIPEAMETOB IIPY OTCYTCTBUHA BUHBETUPOBAHMS.

64.Tonkas nuH3za auamerpoM 30 MM umeeT (okycHoe pacctosiHue f’ =60 mm.
[Tozamgu nuH3Bl Ha paccrosHud 20 MM yCTaHOBJIIEHA amnepTrypHas auadparma
aramMeTpoM S MMm. Haltu pasmep U MOJ0XKEHHE BXOAHOIO M BBIXOAHOTO 3PAayKOB,
€CJIU TPEJMET PACTIONIOXKEH B OeckoHeuHOCTH. OTNpeieTUTh YTI0BOE MOJIe JIMH3HI B
MPOCTPAHCTBE MPEAMETOB MIPU OTCYTCTBUUA BUHBETUPOBAHMSL.

65.Tonkas nmH3a wuMmeeT @QokycHoe paccrosguue f’=100wmm. Ilpeamer
pacrnosioxkeH B OeCKOHEYHOCTH. AmneprypHas avadparma amamerpoM 10 mm
pacnosoxeHa nepej JuH30i Ha pacctossHuM 20 MM. OnipeienuTb JuamMmeTp
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BBIXOJIHOTO 3payka M €ro pacCcTosHWe OT JMH3bl. HailTu auamerp JAUH3BI IS
YIIIOBOTO 10t 200=12° IpH OTCYTCTBUH BHHBETUPOBAHHUSI.

66.Tonkas nun3a umeeTr ¢pokycHoe pacctosiue £ =80 mMm. [Ipeamer pacnosoxeH
B OeckoHeuHOCTH. AmneprypHas nuadparma nuamerpom 10 MM pacrnonoxeHa
nepes JnH30M Ha pacctossHuu 30 MMm. Onpenenuts TUaMeTp BBIXOAHOTO 3payka U
€ro pacCcTOsSHKUE OT JMH3bL. HaliTh quaMeTp JTUH3HI IS YIJIOBOro mojs 2m=12° npu
OTCYTCTBUU BUHHETUPOBAHMUSI.

67.Tonkas mua3a umeeT GokycHoe pacctosaue f’ =60 mm. [Ipeamer pacmonoxeH
B OeckoHeyHOCTH. AmneprypHas nuadparma auamerpoM 20 MM pacrosioxkeHa
nepes JInH30M Ha pacctossHuu 40 MMm. OnpenennTs TUaMeTp BBIXOAHOTO 3payka U
ero pacCTosiHKUE OT JIHH3bI. HallT [ruaMeTp JIMH3bI AL yTII0BOTo mojist 20=12° mpu
OTCYTCTBUH BUHHETUPOBAHMS.

68.Tonkass nmH3a wuMmeeT QokycHoe paccrosaue f’=100wmm. [Ipeamer
pacmonoxeH B OeCKOHEUYHOCTH. AmepTypHas nuadparmMa puamerpom 20 MM
pacronoxkeHa nepen JauH30M Ha pacctossHud 30 mMm. Omnpenenutb TUAMETP
BBIXOJTHOTO 3payka W €ro paccTosiHue OT JinH3bl. HalTh nuamerp NHMH3BI A7
yrIIoBOro 1osist 200=12° npu OTCYTCTBHH BUHBETUPOBAHHUSL.

69.Tonkas nmH3a wuMeeT ¢GokycHoe paccrosaue f°=100wmm. Ilpeamer
pacnoyioxkeH B OeckoHeWHOCTU. AmneprypHas nuadparma auamerpom 10 Mm
pacnosioxkeHa mnepen JauH30M Ha pacctosHud 20 MMm. Onpenenutb IUAMETP
BBIXOJIHOTO 3payka M €ro paccTosHue OT JMH3bl. HailTu auamerp JAUH3BI s
yrIIoBoro 1ot 20=20° pu OTCYTCTBHH BUHbETUPOBAHHUSI.

70.TeneoObEKTUB COCTOUT U3 JIBYX TOHKHX KOMIIOHEHTOB, PAacIOJIOKCHHBIX Ha
paccrossanu d=120 MM, dokycHOe paccTosiHuE nepBoro kommnoHeHTa f’; =20 MM,
BTOpOoro kommnoHeHTa f’,=-100 mm. [Tocepenune Mexay KOMIIOHEHTAMH
yCTaHOBJIEHA anepTypHas auadparma auamerpom 70 mm. Onpenenutsb pa3mMepsl U
M0JIOKEHUE BXOJHOTO U BBIXOAHOTO 3PAUKOB.

71.TeneoOBEKTUB COCTOUT M3 JIBYX TOHKHUX KOMIIOHEHTOB, PACIOJIOXEHHBIX Ha
paccrossauu d=120 MM, dokycHOe paccTosiHue nepBoro kommnoneHta f’; =20 M,
Broporo kommnoHeHta f’,=-100mMm. Ilocepenune Mexay KOMIIOHEHTaMU
yCTaHOBJIeHa amnepTypHas auadparma auamerpom 70 mm. HaifTu oTHOcuTenbHOE
OTBEPCTHUE TEICOOBEKTHBA.

72.TeneoOBEKTUB COCTOMT U3 JIBYX TOHKHMX KOMIIOHEHTOB, PACIOJIOXEHHBIX Ha
pacctossarn d=120 MM, dhoKycHOE paccTosiHue mepBoro KommoHeHTa f’; =20 MM,
Broporo kommnoHeHta f’,=-100mMm. Ilocepenune Mexay KOMIIOHEHTaMHU
yCTaHOBJIEHA anepTypHasi quadparma auamerpom 70 MMm. OmpenenuTb JTUHEUHOE
YBEJINYEHHUE B 3paUyKaXx.

73.DoKyCHOE pacCTOSIHUE JBYXKOMMOHEHTHOM cuctembl f’ =80 mm. dokycHoe
paccrossHue mepBoro  kommoHeHta f’; =120 MM, BTOpOro KOMIIOHEHTA
f’,=100 mm. Halitu nuamerp amepTypHOW auadparmbpl, YCTAHOBICHHOU MEXIY
KOMITOHEHTaMH Ha paccTossHuH 40 MM OT TIepBOro KOMITOHEHTa, eciu D/f ’= 1:2.
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74.@OKyCHOE pacCTOSTHUE IBYXKOMIOHEHTHOW cuctembl f’ =80 MMm. DokycHoe
paccrosiHue nepBoro  kommnoHeHta f’; =120 MM, BTOpOro KOMIIOHEHTa
f’,= 100 mm. Halitu nuamerp amepTypHOH auadparmbl, YCTAaHOBICHHOW MEXIY
KOMIIOHEHTaMH Ha paccTossiHuu 40 MM OT IIepBOro KOMIOHEHTa, ecinu D/f ’= 1:3.

75.DoKyCcHOE pacCTOsIHUE JBYXKOMMOHEHTHOM cuctembl f’ =80 mm. dokycHoe
paccrossHMe  TepBoro  kommoHeHta f’; =120 MM, BTOpPOro KOMIIOHCHTA
f’,=100 mm. Halitu nuamerp amepTypHO# auadparmbpl, YCTAHOBICHHOU MEXIY
KOMITOHEHTaMu Ha pacctosiHuu 40 MM OT IEpBOro KOMIOHEeHTa, eciu D/f °= 1:5.

76.DokycHOE paccTOsHUE ABYXKOMIOHEHTHOM cucteMbl f’ =100 mm. DokycHoe
paccrosiHue  nepBoro  kommnoHeHta f’; =120 MM, BTOpPOro KOMIIOHEHTA
f’,=100 mm. Haiftu nuamerp amepTypHOW auadparmbl, YCTAaHOBICHHON MEXIY
KOMITIOHEHTaMU Ha paccTtossHud 40 MM OT IepBOro KomnoHeHra, ecinu D/f °= 1:5

77.IloneBasi nuadparmMa ONTUYECKOW CHUCTEMBI HMEET pa3Mepbl 24x36 mwm.
OnpenenuTh YrjiaoBoe IMoje 2 B MPOCTpaHCTBE MpeaMeroB, eciau f’= 50 mm.
[Tpeamer pacmnosioxkeH B OECKOHEYHOCTH.

78.IloneBasi nuadparma ONTUYECKOW CHUCTEMBI HMEET pa3Mepbl 24x36 mwm.
OnpenenuTs YrjiaoBoe IMoje 2 B MPOCTPAHCTBE MpeaMeroB, eciau f’= 85 mm.
[Tpeamer pacrosioxkeH B 0ECKOHEUHOCTH.

79.1loneBasi nuadparmMa ONTUYECKOW CHUCTEMBI HMEET pa3Mepbl 24x36 mwm.
OnpenenuTs yrioBoe moJjie 2® B MPOCTpaHCTBE mpeameToB, eciau f’= 100 mm.
[Tpeamer pacrnosioxkeH B 0ECKOHEUHOCTH.

80.IloneBas nuadparmMa ONTHYECKONW CHUCTEMBI HMEET pa3Mepbl 24x36 MMm.
OnpenenuTs yriaioBoe moJjie 2® B MPOCTPaHCTBE MpeAameToB, eciau f’= 135 mm.
[IpeameT pacronoxeH B 0ECKOHEYHOCTH.

81.TeneoObEeKTUB COCTOMT M3 JBYX TOHKHX KOMIIOHEHTOB, PAacIOJIOKEHHBIX Ha
paccrosan  d=100 MM, GOKyCHOE  pacCTOSHHE IIEpBOr0  KOMIIOHCHTA
f’; = -50 mm, BrOporo xkommnosnesnra f’,=50 mMm. Haiitu nuamerp 3Toil ompassl,
€cJIi OTHOCHUTENIbHOE oTBepcTUue 00bekTuBa D/f ° =1:2.

82.TeneoOBbEeKTUB COCTOMT U3 JBYX TOHKHX KOMIIOHEHTOB, PAacIOJIOKCHHBIX Ha
pacctostnuu d=100 MM, poKycHOE pacCTOSIHUE MEPBOr0 KOMIIOHEHTA

f’; =- 50 mm, BTOpOoro kommoneHta f’,=50 Mm. Haiftu nuamerp 3Toil ompashl,
€CJIM OTHOCUTEIIbHOE O0TBepcTHe o0hekTuBa D/f * =1:3.

83.00bEeKTUB COCTOMT U3 JBYX TOHKHX KOMIIOHEHTOB, PACIOJIOKEHHBIX Ha
pacctossarn d=80 mm. DoKycHOE paccTosiHue TepBoro KomroHeHTa f;’=120 MM,
BTOporo komnoneHta f,’=110 mm. Ha kakoM paccTossHUM OT BTOPOTrO KOMIIOHEHTA
HY’)KHO YCTaHOBUThH IMOJIEBYIO0 JuadparMy, €cilid TMpeAMET pPAaclojOXKeH B
OECKOHEYHOCTH.

84.00BEKTUB COCTOUT M3 JBYX TOHKHUX KOMIIOHEHTOB, DACIIOJIOKEHHBIX Ha
pacctostauu d=100 mm. DokycHoe paccrosinue nepBoro komroHeHTta f;’=50 mm,
BTOpOro kommoHenTa f,’=-50 mm. Ha kakoM paccTOssHUM OT BTOPOr0 KOMIIOHEHTA
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HY)KHO YCTaHOBWTH TMOJICBYIO jauadparMmy, €cClid TpEeAMET pacloioXeH B
OECKOHEYHOCTH.

85.00BEKTUB COCTOMT U3 JIByX TOHKHUX KOMIIOHEHTOB, PAacCIlOJIOKEHHBIX Ha
paccrossauu d=75 mMm. DokycHOe paccTosiHue mepBoro kommnoHeHTta f;’=100 M,
BTOporo kommnoHeHTa f,’=100 mm. Ha kakoM paccTossHUM OT BTOPOTO KOMITOHEHTA
HY’)KHO YCTaHOBUTH TOJIEBYI0 JauadparMy, €cilid TMpeAMET pPAaclojoKEeH B
OECKOHEUYHOCTH.

86.O0bEKTUB COCTOMT W3 JBYX TOHKHX KOMIIOHEHTOB, pAaCIOJIOKEHHBIX Ha
paccrossaun d=80 mm. DoKycHOe paccTosiHUuE mepBoro kommnoHeHTta f;’=120 mm,
BTOporo komnoneHta f,’=100 mm. Ha kakoM paccTossHUM OT BTOPOTrO KOMIIOHEHTA
HY’)KHO YCTaHOBUThH TMOJIEBYIO0 JuadparMy, €cliud TMpeAMET pPaclojioKeH B
OECKOHEUYHOCTH.

87.00BEKTUB COCTOUT M3 JABYX TOHKHUX KOMIIOHEHTOB, DACIIOJIOKEHHBIX Ha
pacctossann d=70 mm. DoKycHOE paccTosiHue TepBoro KomroHeHTa f;’=120 MM,
BTOporo kommnonenra f,’=100 mm. Ha kakoM paccTossHUM OT BTOPOr0 KOMIIOHEHTA
HY’)KHO YCTaHOBUThH IMOJIEBYIO0 JuadparMy, €cilid TMpeAMET pPAacloJOXKEeH B
OECKOHEYHOCTH.

88.00bEKTUB COCTOMT U3 JBYX TOHKHX KOMIIOHEHTOB, PAaCIOJIOKEHHBIX Ha
pacctostnuu d=80 mMm. DokycHOe paccTosiHHE TepBOro kommoHeHTta f;’=120 mw,
BTOporo komrnonenta f,’=110 mm. Haiftu yrioBoe mnosie oObeKTUBA, €CIIU TUAMETP
nosieBoii quadparmoel Dy, ,=17.6 MM, a IpeIMET PaCIOIOKEH B OECKOHEYHOCTH.

89.00bEKTUB COCTOMT U3 JBYX TOHKHX KOMIIOHEHTOB, pAaCIOJIOKEHHBIX Ha
pacctostnuu d=100 mm. @okycHoe paccTosiHue nepBoro komrnoHeHTa f;’=50 mm,
BTOpOro komnoHeHra f,’=-50 mm. Haiitu yrnoBoe nose o0beKkTHBa, €CIU JUAMETP
nosieBoit auadparmel D, ,=20.0 MM, a mpeAMET pacoyioxKeH B OECKOHEYHOCTH.

90.00bEKTUB COCTOMT M3 JIByX TOHKMX KOMIIOHEHTOB, PAaCIOJIOKEHHBIX Ha
pacctossann d=75 mm. DokycHOe paccTtosiHue nepBoro kommoHeHTa f;’=100 MM,
BTOporo kommnoHenta f,’=100 mm. Haiftu yrinoBoe nosje 00beKTHUBA, €CIU JUAMETP
noJneBoit nuadpparmel Dy, =20.0 MM, a IpeAMET pacmonokKeH B 0ECKOHEUHOCTH.

91.00bEKTUB COCTOMT M3 JIBYX TOHKHMX KOMIIOHEHTOB, PAaCIOJIOKEHHBIX Ha
pacctostnuu d=80 mMm. DokycHoe paccTosiHEe TepBoro kommoneHnta f;’=100 mm,
BTOporo komrnonenta f,’=100 mm. Haiftu yrioBoe mnosie oObeKTUBA, €CIIU TUAMETP
nosieBoit quadparmsl Dy, ;=20.0 MM, a IpeAMET pacroyiokKeH B OECKOHEUHOCTH.

92.00BEKTUB COCTOUT W3 JBYX TOHKHX KOMIIOHEHTOB, pPACIIOJOKEHHBIX Ha
paccrossaun d=70 mMm. DoKyCcHOE paccTosiHUuE mepBoro kommnoHeHta f;’=120 mm,
BTOporo komrnonenra f,’=100 mM. Haiftu yrioBoe nosie oObeKTHBA, €CIIU TUAMETP
nosieBoit auadparmel D, ,=20.0 MM, a peAMET pacoyioxKeH B OECKOHEYHOCTH.

93.00bEKTUB COCTOMT M3 JIByX TOHKHMX KOMIIOHEHTOB, PAaCIOJIOKEHHBIX Ha
pacctossann d=80 mm. DoKycHOE paccTosiHue TepBoro KomroHeHTa f;’=120 MM,
Broporo kommoHeHTa f,’=100 mMM. AneprypHoil nuadparmoil sBIII€TCS OIpaBa
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IIEpBOr0 KOMIIOHEHTa. HalWtu aumaMerp 53TOW OmpaBbl, €CIM OTHOCUTEIBHOE
orBepcTue o0bekTnBa Dy/f’=1:2

94.O0BEKTUB COCTOUT W3 JBYX TOHKMX KOMIIOHEHTOB, PAaCIOJIOKECHHBIX Ha
paccrossann d=80 mm. DoKycHOe paccTosiHuE mepBoro kommnoHeHTta f;’=120 mm,
BTOporo kommoHeHta f,’=100 mM. AneptypHoil nuadparmoii sBISeTCS ONpaBa
IIEpBOr0 KOMIIOHEHTAa. HalTu pauaMerp 3TOM OmpaBbl, €CIU OTHOCUTEIBHOE
otBepcTHe 00bekTuBa Dp/f'=1:3

95.00bEKTUB COCTOMUT M3 JIBYX TOHKHMX KOMIIOHEHTOB, PAaCIIOJIOKEHHBIX Ha
paccrossaun d=80 mm. DoKycHOe paccTosiHuEe mepBoro kommnoHeHta f;’=120 mm,
BTOporo kommoHeHTa f,’=100 mM. AneptypHoil nuadparmoil sBISeTCS OnpaBa
IIEPBOr0 KOMIIOHeHTa. HaliTm nuaMmerp 5TOM ONpaBbl, €CIU OTHOCHTEIBHOE
otBepcTHe 00bekTHBa Dy/f’=1:4

96.00bEKTUB COCTOMT M3 JIByX TOHKHMX KOMIIOHEHTOB, PAaCIOJIOKEHHBIX Ha
pacctossarn d=80 mm. DoKyCHOE paccTosiHue TepBoro kKomroHeHTa f;’=120 MM,
BTOporo kommnoHeHTa f;,’=100 mM. AneprypHoil nuadparmoil sBIII€TCS OIpaBa
[IEpBOr0 KOMIOHEHTa. HalTtu puaMerp 3TOM OmIpaBbl, €CIM OTHOCUTEIBHOE
orBepcTHe oobekTuBa Dy/f'=1:5

97.00bEKTUB COCTOMT M3 JIByX TOHKHMX KOMIIOHEHTOB, PAaCIOJIOKEHHBIX Ha
pacctostnuu d=80 mMm. DokycHoe paccTosiHHE MepBOro kommoHeHTta f1’=120 mw,
BTOporo kommoHeHta f,’=100 mM. AneptypHoil nuadparmoii sBISeTCS OIpaBa
IIEPBOr0 KOMIIOHEHTa. HaWTtu auaMerp 53TOW OmNpaBbl, €CIM OTHOCUTEIBHOE
orBepctue oobekTnBa Dy/f’=1:3.5

98.00bEKTUB COCTOMT M3 JIByX TOHKHMX KOMIIOHEHTOB, PAaCIOJOKEHHBIX Ha
paccrossanu d=100 MM. DokycHOE paccTosiHHE MepBoro kommnoHeHTa f;’=50 mm,
BTOporo kommnoHeHrta f,’=-50 mMm. AnepTypHoil nuadparmoil siBisieTcs ompasa
nepBOro KoMrmoHeHTa. HalTu nuamerp 5TOMl ompaBbl, €CIU OTHOCHUTEIHbHOE
otBepcTHe 00bekTUBa Dp/f’=1:2

99.00bEKTUB COCTOMT M3 JIBYyX TOHKHMX KOMIIOHEHTOB, PAaCIIOJIOKEHHBIX Ha
paccrossauu d=75 mMm. DokycHOe paccTosiHue mepBoro kommnoHeHta f;’=100 mm,
BTOporo kommoHeHTa f,’=100 mM. AneptypHoil nuadparmoil sBISeTCS OnpaBa
[IEpBOr0 KOMIIOHEHTa. Haltu nuaMerp 3TOM ONpaBbl, €CIM OTHOCUTEIBHOE
oTeepcTHe 00beKkTHBa Dp/f’=1:2

100.00b€KTHUB COCTOMT M3 JBYX TOHKHX KOMIIOHEHTOB, PACIIOJIOKEHHBIX Ha
pacctossarn d=80 mm. DoKycHOE paccTosiHue TepBoro KomroHeHTa f;’=120 MM,
Broporo kommoHeHTa f;,’=100 mM. AneprypHoil auadparmoil sBIIIE€TCS OIpaBa
IIEPBOr0 KOMIIOHEHTa. HalWTtu auaMerp 53TOW ONpaBbl, €CIM OTHOCUTEIBHOE
otBepctue o0bekTnBa Dy/f'=1:2

101.00bEKTUB COCTOMT M3 JABYX TOHKHUX KOMIIOHEHTOB, PpAaCIIOJIOXEHHBIX Ha
paccrossanu d=70 mMm. DoKyCcHOE paccTosiHUE MepBoro kommnoHeHTta f;’=120 mm,
BTOporo kommoHeHTa f,’=100 mM. AneptypHoil nuadparmoii sBISETCS OIpaBa

83



IIEpBOr0 KOMIIOHEHTa. HalWtu aumaMerp 53TOW OmpaBbl, €CIM OTHOCUTEIBHOE
otBepcTue o0bekTnBa Dy/f’=1:2

102.00b€KTUB COCTOMT M3 JABYX TOHKHUX KOMIIOHEHTOB, PpAaCIIOJIOXKEHHBIX Ha
paccrossanu d=100 MM. DokycHOE paccTosiHHE MepBoro kommnoHeHta f;’=50 mm,
BTOporo kommoHeHnta f,’=-50 mMMm. AnepTypHoil nuadparmoil sBIsieTCS oOmpaBa
IIEpBOr0 KOMIIOHEHTAa. HalTu pauamMerp 3TOM OmpaBbl, €CIU OTHOCUTEIBHOE
orBepcTHe 00bekTHBa Dp/f’=1:5

103.00beKTUB  3pUTENbHON  TpyObl, MpelHa3HAYEHHOW JUIs  HaAOJIOIEHUs
UCKYCCTBEHHBIX CIIyTHUKOB 3eMiu, uMeeT (okycHoe paccTtosaue f=1000mm.
OnpenenuTs MUHUMAJIBHBIN IHaMeTp NOJIeBOM AuadparMbl, IpHU KOTOPOM B IOJI€
TpyObl OyIyT OJHOBPEMEHHO BHUIHBI [IBa CIIyTHHKA, €CIIM PACCTOSHUE MEXKIY
HUMH 5 KM. YJaJeHue CIMyTHUKOB OT moBepxHocTH 3emun 200 kM, HaOmroAeHNE
BEJIETCSl B 3€HUTE.

104.00beKTHB  3pUTEIBHON TpyOBl, TMpeAHA3HAYCHHOW JJsi  HaOMIOACHUS
UCKYCCTBEHHBIX CITyTHHKOB 3emud, umeeT (okycHoe paccrosiHue f=1200Mm.
OnpenenuTs MUHUMAJIBHBIN THaMeTp MoJIeBOM AuadparMbl, IpHU KOTOPOM B IOJI€
TpyObl OYyIyT OJHOBPEMEHHO BHJHBI JIBa CIIYTHHKA, €CJIH PACCTOSHHE MEXKIY
HUMHU 5 KM. YjaalleHHe CHyTHHUKOB OT moBepxHOcTH 3emun 200 kM, HaOmr0/IeHNE
BEJIETCSl B 3€HUTE.

105.00beKTHB  3pUTEIBHON TpyOBl, TMpeAHA3HAYECHHOW JJsi  HaOMIOACHUS
UCKYCCTBEHHBIX CITyTHMKOB 3emuid, umeer (okycHoe paccrosiHue f=1100Mm.
OmnpenenuTs MUHUMAIIBHBIN TuaMeTp MoJieBOil 1uadparMpl, MpU KOTOPOM B TIOJIE
TpyOBbl OyIyT OJHOBPEMEHHO BHIHBI [[Ba CIyTHHKA, €CIIM PACCTOSHUE MEXKIY
HUMH 5 KM. YJajneHue CIyTHHUKOB OT moBepxHocTu 3emun 200 kM, HaOmroAeHNE
BEJIETCS B 3€HUTE.

106.00beKTHB  3pUTENBHOM  TpyObl, TMpeaHa3HAYEHHOW Il  HAOJIOJACHUS
UCKYCCTBEHHBIX CITYyTHUKOB 3eMiu, uMeeT (okycHoe pacctosaue f'=1000mm.
OnpenenuTh MUHUMAJIBHBIN JHAMETP TMOJIEBOM auadparmbl, IpU KOTOPOM B TIOJIE
TpyOBbl OyIyT OJHOBPEMEHHO BHUIHBI J[Ba CIyTHHKA, €CIIM PACCTOSHUE MEXKIY
HUMH 5 KM. YJajneHue CIyTHUKOB OT moBepxHocTu 3emun 150 kM, HaOmroaeHue
BEJICTCS B 3CHUTE.

107.00beKkTHB  3pUTENBHON  TpyObl, MpeaHa3HAYEHHOW Il  HAOJIIOJCHUS
HUCKYCCTBEHHBIX CIyTHHUKOB 3emui, umeeT (okycHoe paccrosaue f=1000mm.
OnpenenuTs MUHUMAJIBHBIN THaMeTp MoJieBOM AuadparMbl, IpU KOTOPOM B TOJIE
TpyObl OyIyT OMHOBPEMEHHO BHJHBI JIBa CIIYTHHUKA, €CIH PACCTOSHHE MEXKIY
HUMU 4 KM. YJalleHue CIyTHUKOB OT moBepxHocTH 3emun 200 kM, HaOm0/IeHNE
BEJICTCS B 3CHUTE.
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108.IIpenmer pacrnoyioxkeH Ha JTBOWHOM (DOKYCHOM pacCTOSIHUM OT JMH3bI. J[aHbl
nBe auadparMbl OJJUHAKOBOTO pa3Mepa, MmepBasi pacioioKeHa Ha 3aJIHeH TJIaBHOU
IJIOCKOCTH, BTOpasi- B 3a7Hel (okanbHOM miockoct. OnpenennTs, Kakas u3 AByX

nuadparm siBISIETCS allepTyPHOM.
7 Z

109.ITpeameT pacnoyio’KeH Ha TMOJOBUHE (DOKYCHOTO PACCTOSIHUS Tepe]] JIMH3OM.
Janbl nBe auadparMbl OJMHAKOBOTO pa3Mepa, NepBasi pacioliokeHa Ha 3aJHel
IJIaBHOM IIJIOCKOCTH, BTOpasi- B 3aHel (oKanbHOM miockocTu. OnpenenuTs, Kakas
U3 IBYX auadparM sBiIsieTCs anepTypHOil.

s

™
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110.ITpeamer pacronokeH B 3aaHed (HOKAIBHOW TIIOCKOCTH OTpHIATEIbHOMN
auH3bl. J[aHbl nBe nuadparmMbl OJUHAKOBOTO pa3Mmepa, MepBas pacroioKeHa Ha
3alHe TJaBHOW IIJIOCKOCTH, BTOpas- B TepenHei (OKaIbHOM IUIOCKOCTH.

OmnpenenuTk, Kakas U3 AByX auadparm sBIsSETCS anepTypPHOM.
o

111.IIpeamer Haxoautcss B OeckoHeuHocTH. MmeroTcss nBe nuadparmsl, omHa

HAXOJUTCS Ha 3aJHEH IJIABHOM IUIOCKOCTH, Jpyrasi- Ha JBOMHOM (DOKYCHOM
paccTossHUM OT JuH3bL. Omnpenenutb Kakas u3 JBYX jAuadparMm SBIsSETCA
arepTypHOM.
- >y
>4
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112.00BeKTHB COCTOUT M3 JIBYX TOHKUX KOMIIOHEHTOB ¢ f;’=150 MM, £5,°=120 mm,
d=100 mm. Ha paccrosaum 60 MM OT MEpBOro KOMIIOHEHTa YCTaHOBIIEHA
aneptypHas nuadparma. Haiftu yrimoBoe mose OOBEKTHMBAa B IMPOCTPAHCTBE
OpeIMETOB 2 W B MPOCTPAHCTBE HU300pAKEHUW, €ciM ToJsieBas auadparma
D, =20 MM ycTaHOBJIEH B 3a/iHeN (OKATBHOMN TIOCKOCTH.

113.00BeKTHB COCTOUT M3 JBYX TOHKHUX KOMIIOHEHTOB ¢ f1’=150 mm, f,’=-75 mm,
d=90 mMm. Ha paccrosuuun 60 MM OT MEpBOro KOMIIOHEHTa YCTaHOBJICHA
aneptypHas nuadparma. Haiftm yrmoBoe mosie 0OOBEKTHBA B TMPOCTPAHCTBE
npeaMeToB 2 W B MPOCTPAHCTBE HW300PKEHUI, €CiM ToyieBas nuadparma
D. =20 MM ycTaHOBIIEH B 3aJiHel (POKAIBHON TIIOCKOCTH.

114.00bektB ¢ (okycHbIM paccrosiHueM f=80MM co3maeT wu300paxeHue
OecKOHEYHO yaalieHHoro mpeamera. HaliTu amamerp amepTypHOi amadparmel,
YCTaHOBJICHHOW 3a OOBEKTUBOM Ha paccTossHUH 20 MM, MpU KOTOPOM OOBEKTHB
OyJZleT UMeTh OTHOCHUTENIbHOE oTBepcTre D/ =1:2.

115.00bekTB ¢ (okycHbIM paccrossHueM f=80MM co3gaer u300paxeHue
OECKOHEUYHO yAaJIeHHOro mnpeaMmera. Halitm nuamerp amepTypHOil auadparmsl,
YCTaHOBJICHHOW 32 OOBEKTUBOM Ha paccTossHuu 20 MM, IpU KOTOPOM OOBEKTUB
OyAeT uMeTh OTHOCUTENbHOE oTBepcTue D/f"=1:3.

116.006bexktB ¢ ¢okycHbIM paccTtosiHueM f=80MM co3mgaeT u300paKkeHUE
OECKOHEUHO YyAaJICHHOTO mpeaMmera. Haltu nuamerp amepTypHO#l auadparmsl,
YCTaHOBJICHHON 3a OOBEKTUBOM Ha paccTossHUH 20 MM, MpU KOTOPOM OOBEKTHB
OyJZeT UMeTh OTHOCUTENbHOE oTBepcTue D/f"=1:4.

117.00bekTB ¢ (okycHbIM paccrosiHueM f=80MM co3gaeTr wu300paxeHue
OeCKOHEYHO yAaJeHHOro mpeamMera. HailiTu nuamerp amepTypHO#M auadparmsl,
YCTQHOBJICHHOHM 32 OOBEKTHUBOM Ha paccTossHUU 20 MM, NMPH KOTOPOM OOBEKTHB
OyJeT UMEeTh OTHOCUTENbHOE oTBepcTre D/f°=1:5.

118.06bexkTB ¢ QokycHbIM paccTosaueM =80 MM U OTHOCHUTEIbHBIM
orBepctreM D/f'=1:2 cozmaet m3o0paxeHne 0ECKOHEYHO YAAIIGHHOTO TpeaMeTa.
3a o0beKTHMBOM Ha paccTositHuM 20 MM YCTaHOBJIEHAa arnepTypHas auadparma.
OnpenenuTs IuaMeTp ONpaBbl OOBEKTHBA, €CIIM YIJIOBOE IOJ€ B MPOCTPAHCTBE
npeameToB 2m=10°.

119.06bexktB ¢ (GokycHbIM paccrosHueM =80 MM U OTHOCUTEIBHBIM
orBepctueM D/f'=1:2 coznmaer n3obpaxeHue 0ECKOHEUHO YAATIEHHOTO MpeaMeTa.
3a 00BEeKTHMBOM Ha paccTosiHuM 20 MM YCTaHOBJIEHA arepTypHas auadparma.
OnpenenuTe IuaMeTp ONpaBbl OOBEKTHBA, €CIIA YIJIOBOE I0OJE€ B MPOCTPAHCTBE
npeaMeToB 2m=20°.

120.06bexktB ¢ (okycHbIM paccrosHueM =80 MM U OTHOCUTEIHHBIM
orBepctueM D/f’=1:3 co3gaeTr nzoOpakeHHe OECKOHEYHO YyNaJE€HHOTO IMpeaMeTa.
3a 0o0beKkTHBOM Ha paccTossHuu 20 MM YyCTaHOBJIEHA arepTypHas auadparma.
OnpenenuTs auaMeTp OMpaBbl OOBEKTHBA, €CIIM YIJIOBOE IOJI€ B MPOCTPAHCTBE
npeaMeToB 2w=10°.

87



121.06bexktuB ¢ QokycHbIM paccTosHueM =80 MM U OTHOCHUTEIbHBIM
orBepctueM D/f’=1:4 cozmaeT n3oOpaxeHre OECKOHEYHO YJAJICHHOTO IMpEAMETa.
3a o0beKTHBOM Ha paccTosiHuM 20 MM YCTaHOBJIEHAa arnepTypHas auadparma.
OnpenenuTts IUaMeTp ONpaBbl OOBEKTHBA, €CIIM YIJIOBOE IOJE€ B MPOCTPAHCTBE
npeameToB 2m=10°.

122.06bexktB ¢ (OKycHBIM paccrosHueM =80 MM U OTHOCUTEIBHBIM
orBepctueM D/f’=1:2 co3gaeT nzoOpakeHre OSCKOHEYHO YyNaJE€HHOTO IMpeaMeTa.
3a 00beKTHMBOM Ha paccTossHuM 20 MM YCTaHOBJIEHA arepTypHas auadparma.
OnpenenuTe IuaMeTp ONpaBbl OOBEKTHBA, €CIIM YIJIOBOE I0OJI€ B MPOCTPAHCTBE
npeaMeToB 2m=15°.

123.00bexktB ¢ (OKycHbIM pacctosHueM =60 MM U OTHOCUTEIbHBIM
orBepctueM D/f'=1:2 coznmaer nzobOpaxeHue O0ECKOHEYHO YAAJTIEHHOTO MpeaMera.
3a o0beKkTHBOM Ha paccTtosiHuu 20 MM yCTaHOBJIEHa arepTypHas auadparma.
OnpenenuTts auaMeTp OMpaBbl OOBEKTHBA, €CIIA YIJIOBOE IOJI€ B MPOCTPAHCTBE
npeaMeToB 2m=10°.

124.06bextiB ¢ QokycHbM pacctosiHueM =100 MM U OTHOCHUTEIHHBIM
otBepctueM D/f’=1:2 co3naer mzoOpakeHue OECKOHEUHO YJAJIECHHOIO MpeaMera.
3a o0beKTHMBOM Ha paccTosiHuM 20 MM YCTaHOBJIEHa arnepTypHas auadparma.
OmnpenennuTes IuaMeTp ONpaBbl OOBEKTHBA, €CIM YIJIOBOE IOJIE B MPOCTPAHCTBE
npeameToB 2m=10°.

125.006bekTB ¢ QokycHbIM paccTosHeM =70 MM U OTHOCHUTEIbHBIM
orBepctueM D/f’=1:2 co3mgaeT nzoOpakeHne OSCCKOHEYHO yNaJCHHOTO MpEeaMeETa.
3a 00BEeKTHMBOM Ha paccTosiHuM 20 MM YCTaHOBJIEHA arepTypHas auadparma.
OmnpenenuTs TuaMeTp ONpaBbl OOBEKTHBA, €CIM YTJIOBOE MOJIE B MPOCTPAHCTBE
npeameTos 2m=10°.

126.00bexktB ¢ (OKyCcHBIM paccrosHueM =80 MM U OTHOCUTEIHHBIM
orBepctueM D/f'=1:2 coznmaer n3obpaxeHue OECKOHEYHO YAATIEHHOTO MpeaMeTa.
[lepen o6bexkTHBOM Ha paccTostHMM 20 MM yCTaHOBJICHA amepTypHas auadparma.
OnpenenuTts auaMeTp OMpaBbl OOBEKTHBA, €CIIM YIJIOBOE IOJI€ B MPOCTPAHCTBE
npeaMeToB 2m=10°.

127.06bexktB ¢ (okycHbIM paccrosHueM =80 MM U OTHOCUTEIBHBIM
orBepctueM D/f’=1:2 cozpmaer nzoOpaxeHue O0ECKOHEYHO YAAJTIEHHOTO MpeaMera.
[lepen oObexkTHBOM Ha paccTostHUM 30 MM yCTaHOBJIEHA amepTypHas auadparma.
OnpenenuTts TuaMeTp OMNpaBbl OOBEKTHBA, €CIIM YIJIOBOE IOJI€ B MPOCTPAHCTBE
npeaMeToB 2w=10°.

128.006bekTiB Cc (QokycHbIM paccTosHEeM =80 MM © OTHOCHTEIbHBIM
otBepctueM D/f’=1:2 co3nmaer mzoOpakeHue OECKOHEUHO YJAJIECHHOIO MpeaMerTa.
Ilepen oObexkTHBOM Ha paccTostHMM 10 MM yCTaHOBJIEHA amepTypHas Auadparma.
OnpenenuTs IUaMeTp ONpaBbl OOBEKTHBA, €CIIM YIJIOBOE IOJI€ B MPOCTPAHCTBE
npeameToB 2m0=10°.
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129.006bexktiiB ¢ (OKycHBIM paccrosaueM =80 MM U OTHOCHUTEIHHBIM
otBepctreM D/f'=1:2 cozmaet m3o0paxeHne 0ECKOHEYHO YAAJIIGHHOTO TpeaMeTa.
[Tepen 0OBEKTHBOM Ha PACCTOSIHMHM 25 MM YCTaHOBJICHA amiepTypHas auadparma.
OnpenenuTs aUaMeTp OMpPaBbl OOBEKTHBA, €CIIM YIJIOBOE IOJIE B MPOCTPAHCTBE

npeameTos 2m=10°.
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3aknr4yeHue

B JTAaHHBIX METOIMYCCKHX PEKOMEHAAIUAX 10 OpraHu3aluu
CaMOCTOSITETbHOM  pabOThl  CTYJIEHTOB MO jauciuIuiiHe OCHOBBI  ONTHUKHU
pacCMOTpPEHBl aCHEeKThl OpraHu3allUd CaMOCTOSATENIbHOW paboThl CTYACHTOB.
[IpuBeneHsl pexkoMeHmanuu s npenojaBatess. Oco0oe BHUMaHHE YJACIICHO
MPAKTUYECKUM 3aHATHUSIM, TPUBEJACHBI MPUMEPbl PEIICHUS 3aJay, CChUIKA Ha
TEOPETUUECKUI MaTepurail U BApUaHThl MHIUBUIyaJIbHBIX 3aJaHUM.

YacTp 2 METOIMYECKHX PEKOMEHJALMI MOCBAIICHA MOJIYII0 2 JUCIUIIIUHBI
OCHOBBI ONITHKH.

Bce npencraBiieHHBIE 3a/1a4d MOTYT OBITh MCIIOJB30BaHbI B KAUeCTBE 3aj1ad
JUIL  TIPOBEACHHUS CaMOCTOSATEIIBHOW pabOThl CTYJCHTAa HaJ BBIIOJIHCHUEM
JIOMAITHUX 33JIaHU U TOATOTOBKOU K pyOEKHBIM aTTECTALIHSIM.
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