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r.r MoAeJII{ orITllrrecKl{x cl4creM (lIK-.5, J

z $yrrxquoHlrpoBaHl{s 6a3oesrx runo

poeKTHyro 3aAarry Lr 3AI.Aqy I4CCJIoAOIIaH

lKrre cxeMbl Ang pellleHl{fl TIOCTaBJIe)II:Hb

: pa3nrrqHblx rIrrIoB GK-5);
)BaHr{eM pa3I[rIHbIX OIT[II9cKI4X
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llpaKTI4-
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TOpHLIe
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Pa:Aer 1. I'eouerpHqecKafl orlrlrKil 86 16 t4 l4 42

Teua 1. OcnoeHrte noHsruq I{ 3aKoHbI I'eoN
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Teua 1. Onru'recKlae Aerarlu 34 10 6 6 12

T ettra 2. Onra.{ecKl4e cI'IcreMbI Anf, JIa3 epoB 52 4 48

Terr,ra 3. fras KaK orruqecKaf, clrcreMa. 16 4 2
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(uacoe)

Pasler 1.

feolrerpuuec-
Kas OIITIIKa

1 feouerpuuec:Karl oI II{KA 2
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8 Pac.rer nnoc,Korlap
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9 3aurvra na6oparop rrrx pa6or 2
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. o6y.reHlre B MaJIbIx rpynntlx (nrr

'rpdx uenoner);
O M&CTeP-KJIACCbI (AEMOHCTPAqU

nplIHIIr{rIOB pacqera 14 rIpoeKTI4p
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1 5. Itap4unaJlbHble oJIeMeHrbI:: r
16. ltapaunaJIbHlle sleueu'ru: ftox

OIITI4IIECKA' CTICTEMA,
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18. Vrnonoe rl rrpoAorlbHoe Yn'enz
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a

4.

5.

6.

7.

8.

lIoA ranuu yrJIoM AoJIII(eH YrI

flpeJroMneHurtft lYl oKa3a[otl rte

JIyu ua4aer Ha rloBepxuocrl, Bo

yrracrb nyq Ha rloBepxHocTb

rarrau Ne?
Ha r<aroft yroJl orrnoHl{Tcs JIfr
Ha rroBepxHocrb creKJIa (n == 1,53

Ha crexr-f,HHylo [[acrrrHK:F c

Karon yroJl rlaAeHufl. ryqa,, eclfi4

paneu 90o?

IIyu cnera rlaAaer no4 Yrnorvr 41

Bo3A)x. Onpe4elurb YroJI rI

na4elJLrlr Ha 3Ty )I(e rpaHlruy
rroApa3yMeB aeTcf MoHoxpoMaTIr

Illyuorc cBera or JIaMTIII IraAaer H

K fopr.r3oHTy, rIoA KoropblM. HaAO

or Hero IIytloK cBera HalpaBuncs
floKasarerb rIpeJIoM Ireuvfl'

npeAenr,Hblfi yrol rIoJIHOfrl BH

[nfl nnHLrlr uarpux D.
9. Orpe4elI,Irb rIpeAeJIbHbIe'Frnbl

AByx cpeA (creKJIO-CTeI(rO)) AJI{
1). Ecnu u: I,5617 v:o2: L,

Z).Eclunr : 1,8138 vr4== t,4
10. Yron rIaAeHI4fl flyqa Ha rIPeJIo

r' : 15o. Haircu cKopocrb pacil

11, Cr<opocrb pacrpocrpaHsHufl c

xvr/c, a B creKJIe uz: L98,2'

OTHOCIITeJIbHo BoAbI.

12. Crcopocrb pacrpocrpaHeHl4tr

rrpeJIoMJIeHLrg. cBeTa B aJIMa3e.

13. OnpeaeJllrrb yroJl rIpenoIMJIeHI'I

cpeAbl c rloKa3aTerqMu II
6r :30o.

14. Ilnocxaf, rloBepxHocrb
ry: t,62. Haftru yron r
200.

15. YcraHoslart cBfl3b Me)n:AY rI

cooTBeTcTByrolql4e IrM.

16. fpa$u.tecKrr rloKa3arb, rrlo ll
yfJIoM d Apyf K Apyfy, yfoJl M

6onuue yfna MelI(Ay 3epKanaMl4.

17. fny6rana BoAbI n no4o€trler pan

Ha AHe, npuuOtvt nyq 3PeHVt Ho

paccrotHl4e rlpeAMera oT tlo
pannrru 1,3-1.

18. llocrpoltrt c ucrtoJlb3oBaHl4eM

rrprr3Me, BbIrIoJIHeHHofi rz:'

rrplr3Mbl paBHbI 45'. IIyu 'tLB
19. fpa$rzuecKlrM nocrpoeHlzeM Ha

3epKaJIe, ecJIIr [peAMeTHa.j{ TOr]

Tor{Ku (ponyca coBrlaAalor Ir

rvq Ha rloBepxHocrb creKJIa

KynspHo rc orPaxt0unol,rY?
(n1 : 1,33) rIoA yrJIoM 40". floa KaKI{M

(n2: 1,5183), uro6u Yroll rpe

rrepBoHar{aJlbHollo H arlp aB JIeHI'If, , yrl aB rI

)? Ha rroBepxHocrr anltaaa(n : 2,41 9 4)t
areJIcM rIpeJIoMJreHLlfl. rl: I,54 n

yroJl MexAy orpaln€nHllM I4 npelotvtle

18' ug oreKrla c noKa3areneM npeJIoMJI

OMJIEHI4J{ JIYAIA. BYAET JII4 CB9T IIPEJI

cpeA noA yfJIaMI{, 6olrurzult 3a4a

14.

loBepxuocrb croJla rIoA yrJroM 45". On
I4Tb TIJIOCKOe 3epKaJIO, rrToobl

JreJrbHo rloBepxHocrl4 croJla.

OTHOCIITeJIbHO Bo3AYXa n9:2,417 ,

HefO oTpaXeHLIfl' HA IpaHIIIIe a[\'Ia3

oJrHoro BHyTpeHlrefo oTpa)KeHl{.fl Ha

yx cnrraeB:
121;

f,rorqyro noBetixHocrl, t == 300, yrort
HeHI4g ryqa E creKJIe.

c ,qruuofi BoJIITII )": 589,3 ttttt
0' rvr/c. Hafiru rrol(a3areJlb rI

B aJIMa3e tt : 124' 100 rcrtr/c.

Iryra Ha TIJIOCKOI{

Hvrg. n == 1, n' : nl
rroBgpxHocTlr, p

= 1,5183, ecrn yron

ABe CpeAbr c rloKa3areIrsMr4 rIpeJIoMJreH

14fl Anfl lrYra, rlaAarorlero Ha rloBepx

rrpgnoMJleHl4t. ll cKo

creMe r{3 ABP( IJIOCKI.TX 3epKaJI, paofion

rraAarorql{M ryrloM u orpaxenHlur,t 6y

2,5 u. Ha6nroAareJlb cMorpI,Ir ria rrPe

AJIEH K rroBepxFlocrlr BoAbI. Onpe4entl
B oAbI. lloKas arelb rIpenoMJIeHI'I.f,

3aKOHa rIpenoIVtJIeHI4S XOA lyr{a B

MapKrr K8 (nz '-- 1,5183), ecJII{ yfrlbl n
Ha rrprr3My rlapaJlnenE'Ho o cHoB aHI4rO

rIoJrolI(eHI4e conprncdHu oit'to'an\r A

A pacnorraraercfl. Ha orrurrecnofi ocu (

OCTI{

oA.rrr0r Me)I(Ay ueHrpoM c$ePrt z BeprxIrHoI{;

(n '= 1,5 8), uro6tt

M AOnr(eH
LIfl, OKA3a-JlCfl.

4 yrrort 45o

Iyrr cBera.

brM nr{aMl4

ws, 1"5152 s
nrrrbc.f, IIpu
noro? Cner

Aenr.rTb yfoJl
oTpall(eH14t

Onpe4ellarr
c Bo3AyxoM

urle pa3Aena

penoMneHI4tI

Dt:225'103
HVTfl CTCKJIA

TIOK43ATEIIb

aquearcrueft
a\eHufl nyqa

ny: I,54 n
noA yrJIol\{

lt cBera,

HbIX IIOA

er B ABa pa3a

, lextaulurl
b Ka)r(yuleect

AbI lIpI4HflTI)

ruofr
I{ OCHOBAHUI4

pI43MLI.

B BbrrryKJIoM

ae: o6e



IJIABHbIE TIJIOCKOCTI4

noBepxHocrI,I).
20. fpafrra-recKl4M rlocrpoeHlreM

3epKaJIe, ecnll [peAMerHas rotlKa

TorrKrI Qorcyca coBnaAalor' lr H

IJIABHbIE IIJIOCKOCTI,I

uonepxuocru).
21,llocrpoeulleM nafirra xoA rlpo

3AAAHbI IIOJIOX(EHI{E rJIABHb]x IIJI

22. f pa|uuecKnM rlocrpoeHl{eM Ha

onrl,IqecKoft ocrrc orprlllarenbH
23. B npocrpaucrBe rlpeAMeroB orl

B C D E. fpaQuuecrlrM rlocrpoeH

2 4 . I pa$nuecKl{M rlo crpo eHI{eM

orITI,IqecKo it o cu, rlo JIoxfl4TeJIbH

MenrAyror{KaMu FuH.
25. I'paQvuecKlIM rlocrpoeHl,IeM Ha

orlTl4rlecKofi ocu, uoJto

npaBee to,axu H'.
26. llocrpoenxelvt Haftrz xoA rI

3ANAHbI IIOJIO}I(EHI,IE |JIABHI,IX IIJI

27 . B npocrpaHcrBe rIPeAMerrlB

rrpsMoyroJlbnl.rK BCDE.
' lrpflMoyroJlbHl,IKa, ectmf: -f '

28. fpaQuuegKl4M rlocrpoeHlzeM

orrrr,rqecKofi cucreue cocro
orpr{IlareJlbHafl , BTOpafl - lfioJlox

29. FpafinuecKl{M rocrpoeHl,IisM H

olr[r{ecKoft ocrro rloJloxrtreJlb
30. fpa$rzuecKlrM rlocrpoeHl{oM Ha

flpu ero [epeMeuIeHI'ILI BA0JIb

31. fpa$uuecxz uailnu rorr))KeH

orpr{rlaroJlbHol,I JII{H3 e Antt AByx
a). upe4rraer Aefi crnnrelsnlrfr ;

6). npe4rtet vrsuuuft,
32. f pa{uuecKl4, Br,IlorIHr{B n.

rloKasaTb, HapylllaeT IIIr n orpa)Kaloula{ noBepxHocrb foMoIIeHTpI4 HOCTI) [yqKa.

u [poxoAtr rlepe3 BepIIIHny

rroJroxeHlre conpmennofr' ro'lxu A'
pacrronaraerc.f, Ha orlTlrqecKofi ocu (

oAflrcfl Me)I(Ay ueHrPoM ccfePrt n
u tlpoxoAs't qepe3 BepIxI4Ety

br{ofo tryua I (cvl. PucYttox)
ft u (foxycoB JII4H3bI.

F.

uso6pan<erue [peAMeta 8182, aclu
orrur{ecKofi czoreruu HH' yrorl V/ u -f

.{ecKofi clzcreMbt HH' pacnorlaraercq II

wafrtu rzso6petxcenne sTofo [p.tMoyro

nso6paxcenue npeAMera AB, neprle

orrrr4qecKofi cucreuu HH', ecJIIr oH

nso6paxerue npeAMera AB, ne

onrurrecKoft cncreuu HH', euv otr

BoJIbHolo nyua / (cnr. pracyuor) vepes

rz xoA Apyforo [pOI43BOJIEHOfo

rnofi onruqecxofi
M rrocTpoeHHeM

cucrlry.st HH'
:r'aircvr uso6

:naircu uso6paxeurae TIDflMOVIOJIbHI{

r43 AByX TOHKI'IX JII'IH3 B BO3AyXe.

uso6paxerue rpeAMe'ra 8182, eanu

ft onrlrrecxoft crzcrertrr HH' yrot ry u
[oJro)r(eH?Ie u Berl'IrIHHy I43Oopa]X:eHI4

.{ecxoft ocu (u-arr noloxtenufi),
r{ pa3Mep I4300pax(eHl4s npeAMeTa

yrlaeB:

He xoAa nyuefi c IrcIroJIL3oBaHIreM 3aK

qepe3 JII4H3y,

xarouefr

B BOfHyToM

eqaulte: o6e
nepuuuo[;

rouIefr

ECIII4

o6pasyer c

MOy|OIIbHI4K

bHlrKa, eQlrvr

Kynf,pHofo I{

IIollafaeTcs

KynrpHofo K

oJrafaerctl

JrrzH3y, ECJII4

2,

IoJraraercrl
Htle 3TO|O

ABCD B

JI14H3A

n o6pas1,er

npegvera AB

B e rouxoft

orpalKeHI{s,



33. fpa$uuecKll, BbrrIoJIHI4B II

fror(a3arb, Hapyuaer nIa crfePrz

rlyr{Ka (4na clyual: BofHyroe ?I B

34, llocrpoum zro6pall(eHl4e MHII

ToHKI{x JII{H3 B Bo3Ayxe, ectufl'
35. Hafiru rpa(Puuecxu eKB.aBarI

cocrosuleft us rp€x roHKI{}l JIITH3

fs:f:' : -25 uu, d1 : 50 uu, dz

36. Oupe4eJILIrb BeJII4ulIuy uso6pa

-f:f : I20 rtMlrz: -42"
37 .EIaftru rpa(Pv'recrcll eKBrI

rI3 rp€x ToHKI,IX JILIH3 B

-fs: fs' : 50 uu, d1 : 70 u;u, dz-JJ JJ JvJvtJrL)ql

38. Onpe4enurs Bblcory
npeAMer rrMeer Bblcory Y : 30

a: -110 uu. @oxycHoe pflaQ1s

100 uu. Kar<rnu AolNno 6n,rrr

39. llonrzft rpoeKlllloHnufi o6rerr
o6r,er<r[sa Ha paccro-rHlutl4 ],
Bsr.rilcrnrl Sorycnoe pacoroqH

40. Oupe4elum B3aI{MHoe p'acilo

100 uu, [peAMera v oKpama, Ha

[peAMera c II-f,T[Kpt]THbIM yBeJI

41. Hairru $orycuoe paccroitHlle

AeficrsI4reJIbHbIM npeAMeroM I4

yBeruqeHue cl4creMbl B :'2.
42. Onpege.nurr (fotcycHos putccrot

a' : -100 uu, nuneitHoe ylleJII4

43. Onpe4erllTb BerI4rrIlHY

AB: y : 30 uu, -f :f' : 50 uu
L -- 300 uu.

44, filx JII,IH3rI pacrloJlo)Kennoft n

e crr.r B erurl uua uzo6p ax<ertux A'
45.'Ionrcas JII{H3a B Bo3Ayxe I,IMeer

upe4ir,rera14 B: ! : 30 uu, ecttu
46.Wnear:.ltas. orITI,IqecKat

pacllonoxeHHblx B BO3AyXe Ha

Panuarcfl' : 100 uu,fz' ='-100
u paccrosHllt, ollpeAentrcql4e
lpoMexyrKe MexAy KoMrIoH

BJII4qET HA 3HAI{EHI4E 3K

sToM cJlyqae nepegnufi v 3a4r,!1

4J . Otttuqecxas. cl4creMa cocrol,IT

Bo3Ayxe: fi' : 139,78 ut',t, fz'
paccrofl Hrr e cl{creMbl, KOOpAI,IH

uy:25 uu.
48. Orpe4eJI[Tb sKBI,IBaJIeHTrIoe

ft' : 20 uu, fz' : -40 ut't,
paccrogHl4ro TaKOI,I JII,IH3bI, AiLu

or rrepeAHero (poxyca Ao IrpeAM

49. OnrnqecKal{ crlcreMa ooc

KoMnoIreHTon c Qor<ycHbIMI4
6ecroneqno y4aldunoro rr eTa AoJrxffio floJlyrraTbas Ha paccTotlH

r4e xoAa lyuefi c ucrIoJIb3oBaHI'IeM 3aKoH

fl orpa)Karouat noBepxHocTb
yKnoe cdr epzuecxr,re aepxzura).

rpeAMera AB: ! : l0 uu B ()I'I

-45 uu,f2' : 20 uu, d: 50 uu'
oe IIepeAHee QoKycHoe paccro.f,H

B Bo3Ayxe, ecJII,I -ft : ft' : 60 uu, -fz =
20 uu.
vfl !" AaBaeMolo KoMTIoHeHTOM, eCJII4

3aAHee @or<ycuoe paccroflHl4e cl4creM

, eclrr4 -ft : ft' : I00 mu, -fz

20 uu.
vfl, o6pasonauuoro o6texrunou Ha

14 pacrroJlo)I(eH rlpeA oo'6eKTI{BOM H

ve o6r'eru{Ba. pacrtoJlo)I(eHHoro B

sHr4e or o6:seml4ea Ao expana?

n oOparyer Ha gKpaHe, pacnoJlo)KeH

A4, AeficrslTrenbHoe v:o6Paxtenne
o6:seKrzea, eelrv Bblcora npegtvreta 20

)I(gHI{e rour<ofi JII4H3rI c $orcycunur,t
roprtfi [poeq[pyercx 4eftcrurreJIlHoe

srofi mzngbl B Bo3Ayxe, ecJIId

r{TeJrbHbIM raso6paxteHuel L : 2 4 0

ne rouxofi JII4H3bI, pacnonoxenHofi e

uueB:2.
I{q, co3,4aBaeMoto ronxofi il.rHgofi s

paccrc)sHlle MelI(Ay rlpeAMeroM 14

nailnu [oJIo)ICeHHe npe4rrleta u4

': y' : -20 uu, a orpesoK z' : 80 uu.
-f:f' : 120 uu. OnPegerII'Irb BeruqrHy
rpe3oK z'paBoo'60 uu,

a cocToI,IT I',t3 AByX TOHKI4X

cro.sHl4u 20 uu r I{Melotufix r$orycH

. Oupe4erI,rrb oKBI{BaJIeHrHoe r}onyc

oJrolr(eHrr{ rrepe.n,Hero u saAHero (boxy

u Qolcycuoe paccrosHl4e BToPofc)

oro SorycHolo paccroqnlas? KaK

oKBHBaJIeHrnsIe $oxycrt?
v3 ABI1( TOHKIIX KOMTIOHeHTOB,

: -222,1 uu, d: 72,2 uu. OnpeAen

aF, a'F', QH, a'H', a TaruI(e a'2, ! ,

HOe paccTosFILIe cI4CTeMbI I{3 AByX

v pac0TosHze Me)I(Ay HIrMI'I

pofi npra rulnefiuotu yBeruqerluu
paBHo -5 uu.
vr3 ,4Byx pacnoJIolKeHHbIX B

fllatnrMlr ft' : 100 Mtw Lr fz' : -50 uu'

2

oTpall(eH14tI,

I4TIHOCTb

ABYX

CI4CTEMbI
:30 Mtvt , -

y: 30 Mr4, -

cocro.sueil
)' : -40 tru,

paHe, 9oJII4

paccToflHvrvr

e, paBFIo

crlpaBa or
fr, 100 n.

paccToqHueM

so6paxcenue

Hr{e Me}I(Ay

rnsefiuoe

YX9,

, ecJrr4

pa)r(eHI4eM

l0 uu,

n:o6parretru.a

roHeHToB,

paccroflLrvfl,
paccro{HI'Ie

, llpr,r KaKor\,l

MIIOHEHTA HE

IIOJIO}KEHbI B

JIO)I(EHI-IbIX B

Sorycuoe
at : -400 u..t'r

HIO4X JII4H3 C

tf orcycnoivry

/ paccroruue

E TOHKHX

[4:o6paxeuue
u 200 M^4 or



3'tTHEfi fNABHOft IIJIOQI(O{}TII

fi or<ycHoe paccrosHl,Ie cucreMbl

o'r Apyra rJIaBHbIe TIJIOCKOCIIn

llepea AByxnlru3onoft onrz-{ecxo
at : -170 uu or nepnoft JIITH3rI

Bropar JIpIH3a c $or<Ycusrlr
d : 25 MM or nepnoft illus:ar. H
nropofi JII4H3rI.

5 1. llepea AByxnl,IH3oeofi onrlluecKo
qt : -170 uu or nepnoil JrI4H3bI

Btopar Iru:rr3a c (foxYcurur,t

d: 25 Mw4 or uepnoft mln:rr. B

Q oprr,rylartr f aycc a).

52. Ilepel AByulllH3osofr onrrurecKo

at : -170 nu or nepnofi JII'IH3rI

Bropa.a JIrH3a c (foryculttrt
d: 25 M.I4 or nepnofi ruln:rr'r' B

$ oprr,ryrau rpoIr3BorIbHbIX raH

53. Haftru rpaQu.recxra 3KBI'I

cocrogulefi I{3 AByx roHKltx JII{

d: 50 uu.
54, Onpe4eJllrrb rIoJIo)I(eH[e n rlr

fi :ft' : -fz:.fz' : l2o utu d:
55.Ilepea rouxofi lzH:ofi nit

20 uu. Ooxycuoe paccroflHhe
ygraHoBJIeHa nolenar 4utrQ
rrpocTp aHcTBe rIpeAMeToB, ecJII4

5 6. IIaYa onrur{ecKall cl,IcreMa

JrrrH3 Koroporo fl' :36,5,9 w*t,

Jrr,rH3aMLI dl : 6,4 wl, d2 == 7,6

arreprypHa.fl 4na(fparrua Pacn
aAn: 5,4 rrlu; DAA :21'vrw.

1, (lcnosusre xapaKrepv crkrr"Ll

2. Jlunsrr. Koncrpyrcrrznnrre
3. JIunstr. (Doprvrtr nuHs (pac.u

4. [Inocxue 3epKaJIa. Ocuonusre ga

5" CQepr,r.recxl4e 3epKana. Oc:noeu

6. llrocrouapaJIJIeJIbHr,re rIJIzlcrI4H

7. Ourra.{ecxue KJII4HL.tr. Ocn,cnnrre

8. flpzsurr. O6osua'reul4s rIpI'{3M'

9. llperoun.aroul4e npustusr. Ocu

1 0. OrpaxcareJlbHble rIpI43MbI, Ouro
I 1. Pacqer pa3MepoB orpa)I(alenbH
1 2. llprauepbl rIpIr3M.

13. JIrursrI (DpeHen.x.

14. Axczxonrr.
15. Ournqecruft pacrP.

3 a,ua.ru pefiruHr-KoHrpors Nq2

1. Hafirn KapALIHanbHbIe orPe3KlI
(nr: 1,5713), y xoroPofr'rt : 2

50.

fo KoMrIoHeHTa. OnPe,4elurn
paccTosHfie, Ha I(OTOpoM AOJI]IffibI HaX

OHEHTOB.

cucreuofi I{3 ToHKLrx JILIH3 B Bo3AyKe

c ft' : 50 uu pa.crloJlox(eu npeAue'r .l
uev f2' : (i0 MM pacrroJlolKeHa H

rroJro)KeHl4e V3OopalI(eHI4q [peAMera

cucreuoft I,I3 ToHKI{x JII4H3 B Bo3Ayxe

c ft' : 50 uu pacronoxeu nPeguer ,4

wev f2' : 60 M.Al Pacno;Io)KeHa H

r,rcJrr.rrb Berlrrrl4Hy llso6paxceu un (zaaa

cuc:reuofi I43 TctHKI4x JII{H3 B Bo3Ayxe

c ft' : 50 uu pacronox(eu nPe4uer .'4

ueru f2' : 60 MM pacnoroll(eHa H

vcrv-D') BenI4qL.IHy tz:o6paxceH un (zetga

coB.).

yrc IlepeAHloro rnaBHylo TIJIOCK

B Bo3Ayxe, ecttu -f1:.ft' : -60 uu, 'f2

eTplr 3par{KoB B CUMMeTpHTIHOI4

0 uui aAn: 25 uu; D : 20 uu,
suuu 60 MM yoraHoBJIeHa 4raa$parrraa

nuzsr f : 100 uu. B saAHefi fioxallu
Ar4aMerpoM l0 mu. Hafitu YrnoBoe

peAMerHas rIJIocKocTb pacnolloll(eHa B

Ba ll{ra rpIrIIJIer, Soxycurte
fl.' : -21,57 tr,rrra, fl' :33,45 rttr,t. P

. Onpe4enurb rloJlor(eur4e u AI4aMerpbI

JrolKeHa rIocJIe nropoft JIITH3bI Ha

IIECKUX MATEPI,IANOB.

rpu. Kap,uuHaJIbHE'Ie sJIeMeHTbI,

Hr4e fJraBHbIx ro,rex).
MepllocTI4.

3aKOH0MepHOCllI{.

. OcuosHrre 3aKoHoMepHocrlr.
aKoHoMepHocTr{,

bre 3aKoHoMepHocTlI.

Hbre 3aKoHoMepHocTIL

[prr3M.

r4MMerprar{Hofi 4eon<onr,rnyuofi JII{FI3I'I

3 um. ToJIIIILIHa JrI4H3bI d : 6 uu.
ereKrla EKL0

BAJIEHTI-IOE

Apyf

paccToflHklr4

y:10uu,
paccTotH14I,I

OCI4TEJIbHO

paccro.f,H14IZ
:y: l0un.
paccrotIl1414
peilrarb no

paccrotIHHIl
I n ",",-y-JvJt'rJtl.

pacaToflHr4Lr

y peulaTb no

CI4CTEMbI

fz' : 3o am,

e, ecJll4 -

AuaMeTpoM
fi uocr<ocrvt

E JII,II]3bI B

KOHEIIHOCTIZ.

HI4f, TOHI{I4X

flHr4e M9)I(Ay

par{KoB, ec[?I
paccTorIHupl



5.

2.

3.

Oupe4enurb rlepeAHee I{ 3aAH

rapaMerpaMr rt : 100 uu::, 12:
rrepBar cpeAa - Bo3Ayx, a

B pe3ynbrare ueuepenufi
trt : tr2: 19 UU, d: 6 UU, f' : 3

Irzusrr?
4. Onpe4erum $orycroe

rt : 12 : 100 uu, d : 50 u-u,n :
KouqenrpuqecKa{ JIIIH3a c

rz : 165 MM r.brrrorHeHa I'I3 cre
Irr,rH3bl, TOnIqI,IHy JII{H3bI I4

rroKa3 aTb BCe KapAI,IHaJIbHbIe

6.

7.

8.

9.

CzruuerpvqHar ABo.sroBrllryKna
(frorcycnoe paccrosHrre 100 uu,
paclono)Keunofi n Bo3Ayxe.

Onrzqecrcag crrcreMa
paccTorHr{e MexAy 3epKalIaMI4

orrrzqecKoft cucreurr, uepr:4uzfi
3a o6rexurBoM c QoxycHrnra
l:4, yuIoBr,IM fIoJIeM 2al: 12

BxoAnofi 3paqoK coBrlaAaer c on
Ilaftru AnIrHy xoAa nyqa B

llepe4 rlnocKo[apaueltnofr
rrpeAMer. Oupe4errurb iloJIo

cMelqeHl,Ifl Jrrra, ecJII{ T'OJIIqI,I

creKJIa n: 1,5.
B onpocrr pefi runr-xonrporur Jrlb3

1. Ycrpoftcreo rJla3a.

2. XapaxrepucrlrKll rJla3a.

3. Csoficrearna3a: aKKoMoAauus,

4, Cnoficrea rJla3a: 6unoxylxpuoe
fJra3.

5. Tpe6onanutr, rpeAbsBrseNlble K
6. BuAutrtoe yBerratleuple I4 pa3pe

o rJIa3OM.

7. Tenecr<ounqecKze clrcreMl;I.
8.'ferecronuqecKue cplcreMbl.

9.'lerecronuqecrl,Ie cucreMt;I.

10. Jlyna z e€ xapaxrepl,Icrl4Ktr.
11. Tunm nyn.
12. MunpocKorl I{ efo xapaKTepl4crlr
13. OcserureJlbrrble clrcreMbl

flpoxoAslrleM CBere.

14. OcserureJlbHble clrcreMbl M

orpaxtdHuoM cBere.
flpocrefi ruue ocBerLITerIr,Etr,Ie

Ocnoeurre xapaKTeplrcrlrFll4
f ny6rana pe3Ko Ia:o6pancaeruoro

Cnerocnra $ororpaQnH,ocKo
4rza$p arrraeHHof o -ukrcra.

19. OceerureJlbHble cucreuu. B
20. llporxeKTop I,I ero ocHoBHbIe x

15.

16.

t7.
18.

2 1. llpoenql4oHHbre cucreuu. 3n rrr4qecKas rlpo eICUI{oHHafl 9I"ICTeMA.

3I{aqeHI4IO

(poxycurte paccrosHl4t JII4H3r,I c

82,94 mu, d: 10 uu, creuo K8
cpeAa - BoAa (n : 1,333).
JII{H3bI

uu. rlewry
onpe,49neHbI cneAyloulre
paBeH rroKa3arenb npero

LIE V IIOJIO)I(EHI,IE IJIABHbIX

avtrr KprIBI,I3HrI nOnepxuocreil
K8 (n, : 1,5I B3). Onpe4erurr Sot<ycH

aJrbHbre orpesKll. llpunecru pucyHoK,

KI4 I(OHUEHTPUII9CKOT4 JII4H3bI,

rrLrt3a, cAeJIaHHafl I43 creKJIa KB (n" : I
rrlr4Hy 5 uu, On.pe4elr'Irb paAuycbl KpI4

A AIlyMf, 3epKBJra,MI4 11:
euo -83,52 uu.. Pacc,rllTarb
sa4uuft. Q orcamHrre orp e3 KIr.

uuett f' : 120.14.A4, o'rHocI4TeJIbH

ycTaHoBJIeHa IIpI43Ma Ha paacro.f,Fll,I

Bofi o6rexr krBa, rrpvrHkrMaeMoro 6ec ro

Hr<ofi Ha paccrofl:ur4rr

r4e ero u3oopall(eHuf v
rrJracrr4HKI,I d: 60 uu.

flTauur u pa3pclxalolqafl cllocoo Hocrb.
peHr,re, crepeocKonl4rrecKoe 3peHl4e, 3M

?r3yanbHoMy onrl4r{ecKoMy npl4oopy.
crocooHocTb ollrllqecKofo rlpll

axrpy6a Kenrepa.
3pr

Xa
sHar rpy6a farure.a.

KTepIrc'II4Kr4.

KpocKorloB. Oc;serureJlbHafl cI,IcrQM

KoIIoB. Ocserurertnaq cl4c,Te

. Kouerrop u KoHAeHcop.

rpafr uuecxoro odrexrflsa, 3xcno 3krr\lrfl .

r{crBa Sororpa$zqecKoro
o6:sexruna. KnaccuSvnar\vrfl. OC)

OCBETI4TEJIbHbIX CI4CTEM.

CTI,IK}I.

IIOK43ATEJIb

KOH KTI4BHbIMI4

(n: l tx< I a^nlt
,J J UJ )t vVJLrt

IIapaMeTpbl:

LI.f, OTEKIIA

-200 mu

QorycH

st: -100
BeIUquHy

JI}IH3bI C

rt : lB0 uu;
paQoTotIFIIre

Ha KOTOpOM

5 183), I4IvIeer

H6I JIIIH3bI,

r2: -40 uu,
paccrosHrre

oTBepcrr{eM

dt : 30 taaa,

TOHKIIM,

uouertldu
IIpoAOJII'HOfo

penoMJIeH14s

TII4I{ECKH14

COBMECTHO

Kerepa

Kdrepa



22, Ilpoexql{oHHbre cucrenmr' fl
3araqfi peftrranr-ronrporuI.Ns3

l. B rurzxpocKon BI{AHo Pe3Koe
o6reKrI,rsoM MI{KpocKorIa

lroflyrreHu{ pe3Koro u

l , l 6 uu. Herrty paBeH rloKalareJlb

2, Jnyna BITAHa nenooPYN€HHbIM I
TeJrecKorl, ecJII{ QOKyCHOe
yBerflr{eHlr e oxytxpa 2, 5 ^ 

.

4.

5.

farureencr<uft 6unonlr I4Meer

Ar,raMerp o6terrzsa Doa: 32

nnLrHa L : 80 MM, y4aneulle BrIX

N.OJIOXEHI'IE BXOAHO|O 3PAIIKA, Y
3puremuax rpy6a KeunePa

2a: B\ tr oKyffpa (f'o*:20
rpy6rr, AlraMerpbl BXoAHolo I4

Brrqucruars yrnonofi rpeA{tn Pa3

I 0^ u AI4aMerpoM Br,IXoAHOro

reopuefi grESparquu;

BO3MOIICf O CT.SMU lJIa3 a.

6. Teneo6terrue spureluroil
KoMrIoHeHToB c (Por<Yurrrruu

sKBlrBarlenrnoe Qoxycuoe
Mex(Ay KOMTIOHeHTaMI4

1]OHKI,IM.

7. Onpe4enrarb rIoiIolI(eHI{e Bxo

rnunofi 150 uu, ecnu

BblxoAHofo 3paqKa S'p': S'5 uu,
8. B spurenruofi rpy6e QorYcn

paccrotHlrfl KoMrIoHeHToB CI4MM

nos4yruHuft rlpoMelKyroK M

tf oxycuoe paccrosHne

.qua$parua HaxoAl'Ircfl B ctsPeAI4

9. llpra 4rune MexaHl,Iqecxoro rY6
I43MeHI4TC.'{ yBeruqeHne STO|O M

I) 160 uu; 2) 190 uu? Qox
Br{Ar,rMoe yBen[rreHHe oxyJspa /

10. Onpeaernrt rny6l4Hy PesKo
rs o6rexrrna 90x1,25I4 oKyrs

11. Kaxoft nau6olrruefi ne:rz'qnnrt
BrrArrMoe yBelkIrIeHI{ e -4 00,

I4 un?
l2.B MeraJlJlorpaSvuecr<ovt MI4K

6 ecroHequo crI,I, 14 crlo Jlb3)/erc.fl

aneprypoft 0,1. @oxycnoe
yBe[r4rreHue MuKpocKorla u
yBerr4rreHl4e 6,3"; I0"; I2,5*; I6

1 3. Onpe4ennrr (por<ycuoe petccro.f,

400. QorcycHoe paccro.flHrle oKY

u3oOpa)KeHI4eM rlocJIe

6ecrcoue.rHo roHKI4MLr.

14. OupeaeJII4Tb JILIHefinoe nole u
8x0,2 u oKy[.spoM c tporcy'unru

fluqecKa,s flpo eKr{lIoHHa{ CI4CTeMa'

Hr,rs rrpeuMera. Ecntl vext4Y

rrJrocKoflapaJlne.]tbHy]o nnacTl4Hy C d :
ufl HylItHo rIepeABIrHyTb npe4nrer:nlrft

rrpen oMJreHI4{ IJIO gKOrI ap aJIneIIbI{O 14

ro4 yrnoM 3l'. tloa KaKLTM YI'JIoM
Hue o6rexrnBa reilecKona paBHo 2000

crreAylolIlre xapa-KTeplrcrllKlr: f'r:
Ar{aMerp Bblxoltuoro 3paqKa D' : 4

oro 3parrKa Q'p': l0 UU. onpe4el
nore 6nnoK:JIrI B npocrpaHcrBe

r4'r Lr3 o6roxuaea (f'oa: 100 uu,
). Onpe,qelrr4Tr> Bkrp.vrMoe yBenl4qeH

xoAHoto 3par{KoB IT yfJIOBOe IIoIIe oKyII.sp

rrreHlrs 3pl4TenbHofi rpy6u c BI4AI4MrIM

3 uM, onpe4elreur,rft:

c yBenI4qeHI,IeM fr: -20 cocrol{T I43

paccroflHr4rMl{ f t: -f'z:f':200
ffrue o6reKrl4Ba f oo:2f'. OnPeger

r,r Anr{Hy :prareltnofi rpY6u. Or

fo 3parrKa B TeJlecKolluqecKou
paccrotlHl4e o6terrzBa .f'oa 

: 120

raft Soxamur,rfi orpeson or<ynlpa 30

paccrosHlre o6rerrnBa f'oo : 150

unoii o6oparllrBaloqeit cucretrct f' 3

srrzMl4 KoMIroHeHTaMI4 ds: BA ivtt.
Bd, nprrHllMafl BO BHI4MaHI{e,

e Bo3AyIIrHofo npoMelKytxa d3, a a'p' : 0

ca 130 MM Burp:vv,oe yBen[qeHlre MI4Kpoc

KpocKorla, eclrkr nlfirHa MexaHl4qecKof o

oe paccro{nze o6terrlzBa MI,IKpocKo

aeMoro npocTpaHcTBa MI4KpOCKO

c SorycHrrM paccrosHuev 25 uu.
MOInHO paccMoTpeTb B MI,IKpOCKO

Moe yBenuqeHlre oKynspa 10^, ruzuefiHoe

KOrle,

6rer<run
I'rrvIJa ryoyca Koroporo r

c (for<ycurrM paccrotHuev. 40

HI,IE ry6ycnofi rIIrH3bI 250 uu,
qobpau oKyJIf,p I43 lrMeroqeroct H

;20":25",
e o6bexrflsa M]4KpooKorla c BI4AI4I\4bIM

f,pa paBHo 25 uu. Paccrossue MelI(Ay n
180 uu. Kouuonenrrr MUI(Poc

aMerp BbIXOAHOfO 3parIKa MrzKpocl{olla

crorllllreM 25 l,tu rr yrJroBbIM noleu -3

o6retcrnBol,t

gTOM I,I

htM, TO [Jrfl
CTOJII4K HA

grt?

OHA RI4AHA B

, BHAIIMOE

, cBeroBol4

OITI4LIECKAfi

BCNI4III,IHY I,I

ETOB.
f\/f, - 7.(L,tt.1 o6 - I .J t
spuremuofi

BEJII,IqEHI4EM

Byx ToHItux
TaK, LITO

paccToflHI4e

JIgp CTII4TaTI'

e l(ennepa
yAaneHI4e

, Qorcycuue
a: 200 ttu,

Onpe4erurr
aneprypFlas

na -19,I{ax
y6yca craHer
a 33,1 Ml4r a

coQ'ro.f,ilIefo

, y Koropofo
none oKynflpa

HflTa panuofi
[I III4CJIOBOI4

TIOIIE3HOE

: BI4AI,IMOe

BeruqeHueM -

AMeTOM I{ efo
IIa CqUTaTI)



15. Halr6onbrIrafl. arleprypa orlrll
cllocooHocTb MI,IKpOCKOTIa ll

16. Oupe4enurt rny6rauy pe3Ko

Mr,rKpo cKorra, yKoMTIJIoKTOB,aIIHO

Br,r.4rrMbIM yBerurreHl4 ew. I 0^ .

0,0005 uu.
17. Onpegerlars

yKoMrrJreKToBaHHOfO IIJIarl aX

ilansofi c (ponyurlru paccro.f,Hl4

l[uauerp BbIXoAHoro 3partKa pa

.n:nuuofi BoJIHII 0,0005 uu.
18. Onpe4enrarr rny6uuy pe3Ko

Mr{KpocKoIIA npv HaoJIroAeHI4I'I B

us: o6rexrI4Ba c QoxycHrnvt
JIIIH3bI C QOKyCHbIM paCCTCrtHkI

19 . Ilafiru rpvparlleHlre BI4AI{Moro

o6reruusa ll oKyrspa ]5 urw

Anr.rHbr ry6ycana 10,20, 30 uu.
20. Aepo$ororpaQzpoBaHl{e seAdr

cKopocrbro 450 rcu/,a, Qoroan
300 uu" ,{ouycrurr,rHfi cAelar

0,03 uu. Karona MaKcIzMaJrbHat

21. C xarofo MaKcI4MaJIbHoro

TeKcr c snrcoroft 6yxn 2,.2 uu
1000 nu? OororpaQuqe,cKaq

Pa:nrecrurc . Iu4 Bc.fl MaIrrI4Ho

BHrrMaHrre, qTo [lorqaAb crpaH

22. Onpegenuts naltrrleururu ft
znpoQorocHl,IMKe, ecnv B

aepolporoo66eKrrsa 2000uu,
cuoco6nocrr fr o:ronn€sxu I 0 0

BbrqrrcJrflerctl rlo fi opruryle 5501

23. Onpe4enum rny6IaHy

n:o6panceHrzr rJra3oM l:.L: 2

yBervrreHfie
gua(fparrr,reHHoe qrcro B, ;ynenz

24. Artpeaetmrr, rny6uuy pe3

(L:250 uu). Paccroxuue 4o
o6rexrlte IrMeer (poxycroe
3parrKax Fo : 1.

25. Oororpafrz.recrufi o6:seKrus

ArrcraHIII4ro cbeMKI{ 3 u.Ilailnu
3,5 n rwatlrerpe n{THa Hepe3

26. C rloMou{bro o6t,exruea
crlororpaQupoBarb rI

neo6xoArauoe AJIfl eroro gnafr

Ar4aMeTp AorIycrI4MOfO II'ITI{a

27. Haftru AlraMerp uso6paxteuu.a

50 cu v flponeraroulero
(f oroanuaparoM c o6ter:runov,

28. Itarcrae xone6anras BbIcorLI

Soxycurrrir pagcrosHreM 600

rpeAen

AOrrycrLtMbII{ Kpy)I(OK uso6pa>neHux 0,2 M14, a uacmra6

Mlrr(pocr(ola 1,6. Itanoea
fi. o6tac;ru cnerrpa?
uso6paxaeuoro lpocrpaHcrBa 6Yt

axpoMar[r{ecKl4M o6t,enrueott ] 0 x 0, 3

EH,II{ BbIIIOJIH'IOTCS B CBETE C

MelanJrorpaSnvecxoro
rvr c SorcycHblM pacaro.f,HueM t1,3

250 uu Ir oKyJnspoM c BI4ATIMrIM yBeJI

0,82 uu. Ha6rrrcAesus BbI[orFI

eMoro [pocTpaHcTBa MeTaJIJIO

c rrunofi BorIHbI 0,56 ut<u. Mw
o-rHr{eM 25 uu u rrI4croBoft aneprypofi
250 uu r oKynqpa c BI4AI{MIIM yBerl4rreH

BEJII{IIEHI4.'I MI'IKPOCKOIIA C (IOXYCUT,ITVT

Mtvt coo"rBeTcrBeHHo npl4 yBeII4qeHIZ

fl. c ceuoJr0ra, Jlerflrqero Ha

c o6:serrunou, uvrerorqrau fi
ufl. 3a BpeMfl SKCTIOHI4pOBaHA

I
r4r Molr(Ho c$ororpa(fl4poBarb

npr4MeHeHueu o6rexu4Ba c $orycultvr
pa3peuarcrlafl cuoco6nocrt cocraBJI

LreHafl. crpaHlrlla B KaApe 24x36.uu?
3arlo.rrHeHHa-f, TeKcroM, cocrauger 1B

ep rrpeAMeroB, Koropble Mo)I(Ho

crOurcra 20 rcu, Qot<ycuoe
OTHOcLITeJILHOe OTBepOTIIe 1! I L
-', 

a paspeurarcuat cnoco6Hocrr

fo rrpocrpaHcTBa npLl

tvttut). Paccro.sHl,Ie Ao rlpeAMera

f oo: -0,1; o6rexrrzs I4Megr $orycuoe paccrot
ae B 3patrKax po : 1.

rrpfi paccMaTpuBaHu'LL I43o0

peAMera p1 : 2000 MM, YBeIIVt{eHI4e
suve 200 uu, gua$parMeHHoe uracllo 8,

$orycnrnr,r paccrotrHlreM 50 ut't
',auuit uzaguvtfr, [rIaHbI npu 4uarfpa

0,03 uu.
(por<ycrmru paccroflHl{eM 58 uu

/Io 6ecxoueqHocru.or' 3,5 u
rMeHHOe qucJlo Ir AI,ICTaHUI{rO E
Kocrr{ 0,03 uu,
yccrBeHHofo cnyrHlrr<a 3ettrll, I4Mero

Bbrcore 500 rcu, rpr 1|otorpa$ra
Koroporo Qorcycuoe paccrotHlre.f' oo : l
dra 4ouycrlrMln npu aspodloroct0lme

14 Ar{aMeTpoM BXOAHO|o 3paqKa

peuarculas

ofl4r{ecKofo
or(yJrrrpoM c

tanofr eorusr

Mr{KpocI(ora,

; ry6ycuofi
.resueu /0',
s B cBere c

I4r{ecKofo

KOII COCTOI4T

,2; ry5ycuov,
1 

^ 
Fx

eM IZ,)
HI.l''TMT4

OI]TI,{qCCKOI,I

5000 u co
paccToflHue
COCTABJItrET

I4HON14CHbII4

paccTorrHLIeM

er lB uu-'.
llpuruu Bo

x250 u.u.
oTperb lIa
paccTotII14e

pelxarculatl
BA

MeffpprBaHr4u

t : 2000 un,
ve 200 mtu,

ufl rrla3oM

0oo 
: -0, I;

yBerur{eHl4e B

HOBJICI{ HA

I-IOM TIUCIIE

ueo6xoAltl,to
Onpe4ellrrr'

BKI{, eCJIr{

Ar4aMerp
Hr4U efo

.4444.

KTI4BOM C

60 uu, eeIrLI

ru l:5000? C



KAKOfi BbICOTbI IIPOI43BO.III4T'C{

ecJrr{ [p]r Tgx ]r(e [poqux yonoBl4

29. Onpe4erurr Har{MeHbIIryK)

o6rer<runonr c SoxycHbrM
cKopocrl4 cavrondra 720 rcu/,t,

30, Kar<yro Qororpa(praqecKyrc pa3

xoroprrfi rro3BoJII4JI 6rr c(f oro
crpaHr4uy c nrrcoroft 6yr<n

o6rexrzea, ecJIrI paccrollHl{e
z:o6parceuut cocraBr set 6;0 0

31. Csersueecll TeJro JIaMIIrI HaKaJI

ilansofr co cBeroBbIM II{aNIerpo
5 u. llomruft cnerosofi
uso6paxrenu.a. llorepxMr4 cBera B

32. Vlso6paxeuue Coruqa
Soxyculru paccrorrHlrenr 50 nv
uso6pa>renvs. kr ero oceeut6uH
efo yfnoBoft 4uaruerp 2a:30'.

flp oruexyroqH aq arrecrarr.r.rfl n

Bpupspu-ts-9rssMgsy
1. Ocuonurre olpeAeJreHr4t: 14 rr

2. lIpaYuta3HaKoB B rrprrK:rraAH

3, 3ar<onrr feoMerpr4rrecr<oil onrr'I
4. KapAznamusre gJreMeHTbI

oTpr4rlareJrbH a.f, onrr4 r{ecKa.s c

5. 3astacuMocru MexAy rroJr

(xaparrepur,re paccrorH a.a).

6.

8.

9.

Tpz ruua yBenuqeHr4s.
llerrrpe cuoco6a [ocrpo,eHzfl
Pac-{er xoAa nyqa qepe3

flepe4Hxa 14 sap.Hfls. ruIaBH

3rnusareHrnoe (f onycuoe
10. [ua$panvrbr kr Lrx Ha3HaI{eHLIe.

11. Aneprypuax 4raa$parua. Bxo
12. Onpe4eJreHr,re rroJro)KeHI4rI

6olruruu KoJrr{qecrBolra lr.radr
13. llorena.fl 4raa$parrua. Jftmefi
14. Buureu4pyloqas guatppanra

BI4Hberl,rpoBaHr4fl.,

I 5. Onpe4eJreHue 4eficrnyrcrrqero
I 6. OcuoeHbre xapaKTepI4crI,rKI,I o

l'1 . IIuszst. Koucrpyru{BHble n
18. JIzHsrr. @opuu nzHs (pacn

19. Ilnocxze 3epKaJIa" OcHoeurre
20. C$epuqecKlre aepr<ara. lJcH

2 1 . llnocr<onapanflenbHr,Ie rtJlacrl{
22. Onru,recKr{e KJrr.rHbr. OonoeH
23. llpenounffolque upusruur. Oc
24 . Orpax<areJrbHbre rprr3Mbr.
25.IIuuz:i,t @peuerx.
26. Ar<cur<ouu.
2'l " Orrcv,aecr<ufi pacrp.
28" VcrpoftcrBo rJrasa. Krr rJra3a. Ceoficrea riIa3a.

xa? Itar< rrcMeHurcr Aorrycrl4Moe Ko

3aAr4aqlparMHpoBaTb oobeKTHB Io
, c r<oropoft Bo3MolKHo aepo(foro

rrHr,reM 50 cu rrpl{ BpeMeHI,I BbIAepr(

.qorrycrr4Mbrfi c4eur rzso6parteHus. 0, 2

c[IocooHocTb,4oJrlr(eH u
r{poBarb Ha xaAp 24x36 uu

2,2 uu? Onpe4enurr Qoxyouoe
reKcra $opruaroru 210x300 ntu A

BaH;zs. lra3MepoM 2,8 x2 MM rrpoer\vrp

30 utt. Paccrogsue or Jrr4H3br Ao 3KpaH

JraMrrbr 250 nu. OnpeAerurr
[1H3e rr]reHeoperrb.

BAHO HA JIIICTE OYMATU C IIOMO

cBeroBbrM Ar,raMerpoM 10 vu. Onpe4e
floJrafag spKocrb Corurqa Lucr== 1,5

r4r{r{eHT rrponycKaHllg, JILlH3F] Toc :
oArrr B (foprrre oK3aMeHa.

f,TI,Ifl reoMerp[qecKou orrTrrKr{.

OIITI4KC.

suoft onru.recKofi cr4creMbl.

a.

vrflMLr kr pa3MepaMrr npeAMera 14

oAa nyqa qepe3 r4:AeanbHyro o[Irl4r{ecKylo
HVlo orITHrIecKVro cr4creMv ( ocHoeHnte

TorrKI4 MHofoKoMrroHenrnofi olrl,Iqec
HI,IE"

or{ r.r BbrxoAHorr 3paqKr{.

eprypuofi 4ua$parvru n onruqercKo

r4 yfJroBoe rroJrtr orrrl{.recKofi ct4creMbl
BxoAnoe Lr BbrxoAHoe oKHa.

BXOAHO|O 3paqKa.
qecKr4x MaTepHaJIoB.

erpbr. Kap4nuaruHble gJIeMeHTbL

rre I'JraBHbrx ToqeK).

KOHOMepHOCTT{,

ble 3aKoHoMepHocrr4.
sr. OcnonHrre 3aKoHoMepHocrr4.

3aKOHOMepHOCTI4,

BHbIE 3AKOHOMEDHOCTI{.

r,Ie 3aKoHoMepHocTLI.

I-II4E BbICOTbI,
g 6 ua,t?

acpuponaurae

w l/200 c u

b o6rgxrun,
14I{OIrr4CFryrO

paccrosH14 e

IIJIOCKOCTI,{

Ha 3r(paH

COCTABJI'ET

nerqeuuocrn

IO JII4H3bI C

r4Tb IHaMeTp
1.09 t<l,lv2, a
c)

llono VITEJIbHA'I U

o6parxeuur

r4creMy.
nllrrnrr\

fi czcrevrt"

cr4cTetue c

Suqnenr



29. TenecxoruqecKl,Ie cl{crerMbl.

3 0. Tenecro[I4qecKue cvcre:Mbl
31. Jlyna u e0 xaparreplrcrrlKl{.
32. MnrpocKorr Lr ero xapax.Tep

3 3. Oororpa$uuecrzfi o6terxrzs.
3 4. Ilpocreft urue ocBerI,IreJIbHbIe

35. OcserureJlbHble cl4creMbr MI4

36. OcserureilbHble cucrelrtr. B
37. llpoxceKTop lI efo ocHonrHble x
38, llpoexulroHHble cucreurr. 3n
3 9. llpoerqlloHHble elrcreMtbl

3a,{a.ru x ergal,IeHy
1. Brrnecrrz (popvryru 4m

paccrorulrfl, ecltur nraueftuoe
r43MeHteTofl. B K Pffi, & pirccrofl
ocra0rcg [ocro.gHHblM.

2. Tpe6yercx c(f ororpa$I{po Barb

QoKycHoe paccroflHlre Koro
cneAyer rloMecrl4Tb uepTerx,

l}xl5 cu"?
a
J. llpz npoeqr4poBaHllu Sznrva c

1200x1800 MM c rroMoulbro
3aJIa ,[oJDI(na 6rrrr ue ruenee I
3,5 u. B sro\,r cnyqae uso6pott
lr3oopax(eHufl. Ha sKpaHe.

lfereo6r,errun cocrol4T rr3 II
paccroflHl,I"..f,' : 300lttvt Lr

Me)r(Ay KoMnoHeHTaMI,I d: 27
OTHOCI{TeJIbHO BTOpOIO .KOMTIO

KoMrroHeHToM Ha paccro*tuu l0
Onpe4enrarb B3aI4MHoe paolo
pacrroJror(ennofi e Bo3Ayxe, rr

oroft mzngrr 4eftcrerareJlbHoe
Itax rzguen flT c fl. irr4 pacc"t ct flHr4s'

Ha pacarofl:nvrkr s1 : 50 um
ycraHoBneHrr 4ua$parltrr c
(3upe4erurb, plcxoAs lI3 3aK

cBeTa, pa3Mepbl 3oH TeHla Ir n
ss: 500 MM or IrcroqHl4Kie

irelr(ar na oAnofi upnuofi.
Ha croru<o I43MeHI,ITc,r Ka)I(y

TaKyro ror{Ky AHa, qro Jl'y'q

BOAbr, a 3aTeM cMoTpeTb lFIa

eoAo€xaa 2 u.florazareJrb rIpeJI

8. Ha nyru cBsroBofo nyqa, I4Ay

nz : 1,5183, uonepxHocrtz
d : 4 uu. Kat< I,I3MeHI,IToq orITI{

rrnacrr{Hy: a). HopnranrHo; 6).

9, flpe4ner y: 100 uu pac

3epKaJIa c r : -200 uu. Otpe

4.

5.

6.

4uaQpariua pacrloJlor(eHa Brlepe 3epKana Ha paccro.f,uuu 70 uu u L)1g:

vrerrbHafl rpy6a .[tenlepa.
r.rreJrbHar rpy 6 a|f arure s..

LIKLI,

bre xapaKrepucTl4l(Ir,
r4creMbl" Koruexrop I{ KoHAeHcop,

noe. Ocservrrelrbnafl cucreua K
O CBETI4TEJIbHbIX OIITI4I{ECKI4X CI4CTEM.

CTI4K?I.

KolluqecKafl TIpoeKIII,IOHHa{ CpICTeMa.

KONI,IqECKAfl IIPOEKIII'IOHHAS CUCTEMA.

Vfr. nIfiII]LI OTpe3KOB 47 va2rd
III4IIEHI{E [PI4 CMEIIIEHI{I4 oIITr,rqecKof

rre Me)r(Ay rrpeAMeToM I4 zso6parxen

pa3MepaMu 50x75 cMt c noN/tolrlb

paBHo 150 uu. Ha xarcovt paacroflHvrrr
uso6naxtenue Ha fIJIacrI4HKe IrM

KaApoM 24x36 turil Ha Beeb oKpaH, IzM

c QoxycuuM paccrosuuetr f' :
iltllana r{Meroilrerocr^ 3ana He Mo
gafiltdr Jrr{[x], qacrb gKpaHa. Onpe

M,

r4e

)I0lTeJrbHOfO TOHKOIO ICOMIOHellra

IIaTeJIbHoro KoIvIIIOHeHTa C "f2' 
: -100

MM" Onpe4erz.rb rIoJIolIteHLre r
, ecru npeAMer pacnoJloll(eH

Hr{e roHKofi nznsrI c (ponycutlM pac

era r{ 3KpaHa, na Koropoft upoeqnpy
Hr{e [peAMera c rItITI,IKparHbIM

w Bropafl cpeAa - BoAa (n' : l, 3 3.3)?

st : 100 uu or I4crorrHuKa cllera
pcrl4sMrl, pa\LryoE>r Koropr,Ix Rt : l5 uu

TID'MOJIIIHEI4HOTO V HE3ABVCI4MOIO PAC

yTeHrr Ha gr(paHe, pacrIoJIo)KeHHOM

ecnrr rIeHTpbI I,Icror{HIzIta ceera, 4uas

nty6una no4odrua, egrv cnartilra
r,r.s oKa3blBaeTct: [epneHAI{KynttpFIbIM K

y IJS^A, KOTOpafl yAaneHa Or nepnoii ua
Irenvrfl.norg 1,3.3,

rz3 Bo3Ayxa, frocraBLrJII4 TIJIaC,TI,I

fi napanneJllHbl Apyr Apyry. Tonru

Alllrna [yrI,I nylla, ecrvr ttyu AB 6
yruonr 30o.

Ha paccrorHlrl4 s : -450 wtu

vrrb y', s', F, Dn,q, a raruKe ap" Lr D',

(poxycHoro
KOMIIOI]EHTA

, pannoe I,

o6rexruna,
o6rerrzna

pa3MepbI

qufi pasuep
00 uu AJrkr:g^a

6rnr, 6onee
b pasMep

Sorycnrnn
, paccrotlHlie

IIJIEHI(14

[epBLIM

uue 130 uu,
c noMorqblo

III4qEI]14CM.

(2y: 20 nn)
R2 : 20 u.t,t.

pocTpaFreIrI4.s

paccToflHrlv
u 3KpaHa

CMOTp9TI' Ha

noBepxHocTI{
u? I-ty5uua

II3 ATEKJIA C

HA IIJIACTI4HbI

IraAaTl, Ila

or Bofllyrofo
14 anepryprrat
50 uu.



l0. Ilosaar nynbr c QoxycHunr
pacrronoxeH fJra3 na6moAarers,
IOJIOIK9HIIO II AI4aMeTpbI 3ptflrlltgg

11. Teneo6beKTr4B cocrorrr rr3 rByx
d: 120 MM Apyr or Apyrel.
Broporo fz' : -100 uu. ll<>cePe

4ua(pparrr,ra Ar,raMerpoM 70

TCJIEOObEKTPIBA OTHOCI4TC}IbHO

oTHO9r,rTeJrbHo BTopof o KoldrloH

12.llepe4 ronxofi il.rusoft ua
20 uu, Ooxycnoe paccro.f,Hl4e
yBelr,rrreHl,Ie B 3par{Kax,

13. rl{ana ABosKoBblrty:xnafl J[4H3a

ronrqranofi d: 6 uu.llprz rcarofi
l4.Ilaircu ronlqlrHy JII4H3rI c) KoH

np: 1,5163, trptr roropoit oHa

dtopr"ryny olrr.rqecKofi cvm;r nu
15. Jlrursa r.IMeer cneAyroxrl{r3 Ko

d : 20 MM, creKlro K8 (n =' 1,5l
ed Sor<ycuoe paccrornkre J'' il
S'rf'ffraSHrX TOIIOK, He [OJtb3y

16. B Jrrdn3e-rrape zap'truir. Qott
Onpe.4enurb rroKa3 areJrb npenoM

1 7. Ourz.re cKafl cvra rroJroxs,rreJrbH

Ilaftru (foxycHoe paccroflLr4e crv

BrrnoTHyro.
18. Ilyror [apalneJrbHrrx rry.refi

n: 1,5). B HarrarbHoM rroJlor(
rroBopaqr.rBaror Ha 5o. 9elt'y panu

19. Brr.rlrcruTr, rroJrorceHr{e BXo.[Ho

o6rer<rusa c Soxyculrrra
paccrosHprev -30 MM, ecrr4 |
yrJroBoe rrone oyAeT IIMeTr, Tp

20. cDorcyqroe paccrotlHl4e o6

f't: 150 uu, a o6opauu
l-r: 6^, a yBenl4qeHue

p accro gHlre Ko JrJreKTr4Ba v I.JlrrHy

21.3purenruaa rpy6a c Qonyrlunn
6ecKone.{Hocm. Ha KaKoe

,rcHo Br4AeTb rrpeAMeTbl Ha

22. fllx paccMarprzBalurfl. MenKI{x

rrpeAcraBrser co6ofi rIoJIo

0npe4ennrb rIoJIo)I(eHI4e 0ox
rroKa3aTeJreM IIpeJIoMneHIztI
paccMarpr4eaeN{rrfi qepes TaKyro

23, filx paccMarpr4Bannfl. MeJTKI{x

rrpencraBn-rrer co6ofi roroxu
Ilrrqucnzrb paAr{ycbr KpI4BIr3H

oTpe3Krz Jryrrbl, y I(oTopoI4 BI{ALI

paBHbrM n: 1,5.
24. Onpele,[Irrb KoHcrpyKrI,IBHbIe n

ABorKoBblrryr<noft JrI,IH3rI rc MbrM yBeJrr4qeHrreM 4, ttuueitnblM II

wev f':
ArraMeTp 3parrKa

50 uu Ha paccrc,tHl{
r(oroporo paneu 3 .uu

KI4X nOMrrOHeIlTOB, paClOnO)I(eHH blx H

HOe paccTosHl4e [epBoro KoMI]oHeIITa

He Mg)r(Ay KOM[TOHeHTaMI4 yCTaHOIlJrg

. Onpe4emarr, noJloxeHl{e BX

[epBofo KoMfroHeHTa r,r BbIXoAII

. Haft'ru rHueftnoe yBer[rreHl4e B 3parr

uu 60 tvM ya'ranoBJreHa Ar4aQparMa
Jrr,rH3br f' : 100 uu. Hafiru yrrloBoe

r43 crersra EKL0 (n"--1,5713), e rt
He JrI4H3a craHer reJlecKofllr.{ecKoft

KTIIBHbIMLI [apaMeTpaMr lt : 40.uu
craHer aQoxamuofi, llpz pacv€re ue

yKTIIBHbIe llapaMerpbl'. rt : l20 am;

) r,r pacuonolr(eHa B Bo3Ayxe, Onpe4erIz
KaJrbHbre orpesKu sn s r'. oupe4eluTr
$oprraynanrz.

coBrra.4aer c nepurunofi nropof
HLTfl. C"IEKIIA N",

Jrr,rH3br 5 dnmp, orpr4rlarenuroft mau

MbI, KOTOpa.f, nOryr{urc.s, eQru JII,IH3bI

rla IrJrocKorrapannenE'Hyro nnacTuH

uLr ilracTr4Ha [epleHAl4Kyn.spHa Iryq
[oleperrHog cMerrleHlze nyuefi ny.Ira?

3paqKa n rpy6e lanurex, cocrot
rreM 90 uu v roHKoro oKVJr,{Da

y4anOn or oKyJr.[pa Ha paccroxuwe ]
ecJIIZ OTHO Cr4TeJlbHO e OTBepCTr4e O o',Ee

Ba spurem,uofi rpy6rt rrprMoro
JrrrH3br f'3: 50 uu. BuAIaruoe yBenl4

.ruealolrleft Jrr4H3br p : -1. Oupe4orz
3pr.rrenlHofi rpydrt,

cro.srrtleM o6rercrfisa f"o' : 500 un y
nue Ad HaAo nepeABlrHyrb ol(yJltrp

snuu 50 u?
opraHr43MoB [pr.rMeHsror nyny Crenx

bHyro KoHuer rprrqe0Kyro rurlr3y c

coB L\ fJraBHbIX rrJrocKocrel{ JIyllbI
: 1,5. fle AonlKeH pacn
ily?

opraHr43MoB rrp.nMeHf,ror rryny Creux
yro KoHrler{Tpr4qecKylo nI{H3y c

,r, ToJrrrlr4Hy, Qoxycurte paccrotlHllt
oe yBerurrenue 2 5 . lloxasarerb [peJ]oM

erpbr oAHoruaHsoeofi Jryrrbr B Bri4e c

q' :25 uu
Onpe4erurl

paccroflHVvr

]' : 200 tru,
aneprypHat

3parrKa

3paqKa

Ar4aMeTpoM
lr :ruuefruoe

: 27,3 amr. vI

rz: -30 um,
CIIOJIb3OBATb

12: 100 uu,
TI,IT IItrII'I3bI,

X0HU9,flr,

BepxHocTLi.

3 dnmp,
ACIIOJIOI(EHbI

(d: 20.r,t.u,

y, 3areM ee

r43 TOHI(O|O

Qoxycmnt
6 utr. Karoe
sa l:5?

)r(eIIpIt

ue rpy6rr
r Qonycuoe

HOBTIEHA FIA

y6u, vro6rr

fr?,
l'a

r(oTopas
: -(t/3)d,
CTEI(JIA C

rrpeAMeT,

KOrOpat

r2: -(1/3)d.
cforamnlre
I,It rrpr4Htrrb

uuerpzuHou
)tt : 45 ntn,r



Ar,raMeTpoM BbIXOAHOTO 3p ttqKa

iloragarenb rIpeJIoMneHIrq trpuH

: 4 utvt, yAaneHL.IeM BbIXoAHoro 3paqKa

paBHbrM n: 1,,5.

25. Orc.r0rulrft uur<pocKon IIMeer
oKyJrflpa 25 uu. Aneprypnax 4u

Br{Ar,rMoe yBenrueHl4e -200, $oxycH
parMa paclono)KeHa B 3aAuefi cloxatmu

o6rer<rzsa vr ed AllaMerp 7 uu. Paccro.suue MexAy II

I43OODAXEHI4EM IIOCJIE MI'I]( sa L: 192 uu. O6r,eKrre c

ToHKr{M KoMrIoHeHTorr,r. Ilailru n vre- tr Ar4aM(,)Tp BbIXOAHOTO 3parlKa

26. Orc.{erHrrfi MlrKpocKorl I{Meer Br4Ar{Moe yBenl,IrreHue -200. BuAtrlr,t

Mr4KpocKorra D': I uu?
KOMTIOHEHTAMI,I.

ZT.lIpeawrer pac[ono]I(eu Ha

paccrorHlre oKyrr-apa "f'n' 
: 2 MM, paccrosHrre Mex(Ay 6ecroueq

txpa d : 1 10 utw. fiuarvrerp arleprypHo
BbrxoAHofo 3paqKa, ecJlu [peAMeTH

paO[onoxeHa Ha po.ccTOflHldn a1 -45 uu.
qHr4eM 50 uu ycraHoBneH Ha AIr

uit IIJIaHbI orHocurerbHo IIJIocKCrcrtz

4raa$parrraeHHoM r{I4cre 5,(i u ru
30. <Doroo6beKTIrBoM c frorvururu

rr,{THa pacaeflH:'rfl 6' : 0,04 un.
paccrorHrrervt 28 uu ueo6xoAl4Mo

IlpocrpaHcrBo or 3 u A,c 6ec Hocrrr. Onpe4erurr 4za$palrvteu
ALrcraHIInrc (poryczponKlr, ecJII4 nycrurvu,rit KpylKoK pacaelnufl 6' : 0,0

31. I(axyro frororpa$aqecKyro uylo cnocooHocrb AOIDI(eH t;r.

noroprrfi rro3BoJrI,IJI 6rr lpa{uponarb Ha raAp 24x35wvr M

crpaHr{qy c nrrcoroft 6yrcn

o6reKrusa, ecJrr{ paccro,tHlrg
Kcra 2,2'lo,r? Onpe4elum froryon

oKyrspa l0^, PaccrotHl4e npeAMeroM r4 r43oopaxeHl'IeM rIocJIe MLI r(1'r4Ba

L: 192 uu. Kaxuw.{onxen 6 ArraMe'rp aneprypHofi 4uatpparrrart, E}IHOI,{ B

saAHefi (foramHoit rlJlocriocrl4 r{KpoooT,eKTr.rBa, eclu AI,IaMerp BbIXo fo 3par{Ka

KoMrIoHeHTauu o6rercT[Bzt 14 oK

D,a[: ]}um. Hai,rcn pa3Mep

pac0TotIHLie

ft uocroc'ru
v ero

6ecKoHe.IHo

KpocKona.
yBe.r[rr{eHue

Qoxyca
nocJre

Hairru

O TOI]I(I4MI4

4ua(rparnmt
IIJIOCI(OCTI'

qf4rc Cf,eUfU
uduxu rpl4

rparpuponarr
OE I{I4CJIO 14

MM,,

o6r,exrue,
I{]IOnr4CFIyro

paccro{r{14e

NJIOCKOCTI4

(roroc.no.it

fl. vSyqeljlje r(oHcrleKTa JIeKIII4I4, eHAOBaFIHOU

reaae <Pac.{er ollTl4qecxofi cucrerur,r,4n rlor<ycupoexn

B LI oKyJrflp ctll4Tarb oecKoxl O TOI{KT4 MI,I

Hurr 1,55 uu rrepeA ro.rKoft rle efo
o6:ser<rusa MIrKpocKorIa 0 6ox rrbrM oaccro.f,nrleM 15,5 nu. Vlso5pa H14E

o6rexrprsa paccMarpl{Baelcfl oKyrrsp c SorcyuruM paccrotHneM 0 un,
Br,rArrMoe yBelI,IqeHLre MLIKIIocKo

28. B eusupHoM MI,IKpocKorIe (pox
r4 Onrr4r{ecKyro Anr.rHy "ty6yca.

Hoe paccrosuue o6'seKTHBa "f"u': jg , droxycuoe

29. cDoroo6beKTLIB c Qoxycur,nra
4 u. Hairru nepe4uuft v.

caMocro.f,Tenruofi pa6oru cry.ueE.Ta

Jrr,rTeparypbr.

B:rtnorrueuue rcypconofi pffior4
Kypconan pa6 ora BbIrIo JIFIterc{ II

or reKcra Sopnaarorra 210x300 nrvt

!r3oopDr(eHlrfl cocraBJluer
6' : 0.04 rrlrra.

MM, rutrefinrrii rrpeAen pa3peirteH

CaMocroqrerbHas pa6ora cryAe BKI.IOqAET B CEOq:

l. Ay.uzropua.f, caMooro r,uax pa6ota cTyAeHTa no AI4cuIrIIJI4He BbIIIOJIHgETC'

Ha JraoopaTopHblx pI [paKTZrIecKI4.K 3aH f,x rrprr perreHrrrr 3aAaq.

2. Bueay4utopuar caM Afl, DAOOTA BbIIIOJIHflETC' eHTOM nppr

yrJryoneHHoM u3yqeH\rv I.II9UITIJIITHbI
la6oparopnuivt pa6oravr, rrpv BrIII

rro reMe npoft4enuofi lerqurz, npl4 oAforoBl(e K

HeHrzr4 r<ypconofi pa6orrr. O<ln $oprvrofi

Jra3epHofo rd3JrfreHllfl>. Ans Ka)I(Aoro cryAeHTa olpeAeJIeHbI I,IHAIrBIlAyanbH

TexHr,rqecKrre [apaMeTpbl, rlo KoTOpbIM BoArrrc.g pacrrer.
BOI{

Paccroruue Ao
o6pa6arrmaeuofi

noBepxHocrfi, a

[nuua BoJIHII

u:ny'reuru, ?r,

(ruu narepa)

f(r.rarraerp ryqa Ha

o6pa6arrrnaerraofi
[oBepxHocrl{,

d=2y"

10,6 trtxrr.l

HAqAIIEHbIE



3eDt(aJro

2 0,6943 rr,mu

py6znonufi
JIa3ep

250 vu
-250 ruv

500 vtv 0,05 uu 3000 ruu

J 632,8 uur
He-Ne-lasep

200 utr,t

-200 tilu
30 cra 0,002 urra 0,7 .tvt

HET

A 0,448 rrlxrr.r

apronorrrft
Jra3ep

300 utvt

-260 wrvt

4)U MN luu 30 clr HET

5 510,6 urr,r

Jra3ep Ha napax
MEAI'I

0,75 n
-0,75 tvt

1,5 u 3uu 1,5 n,t OAno
IroBopoTHoe
3eD t(aJlo

6 340 urra

JrfBep Ha

KDACIiTEJUIX

400 un
-400 unr

0,6 0,8 tuu 600 n,tu HET

7 JSIHM
asorHrri lasep

20crra

-20 cu
250 tr.tv 2 tttw 780 uv OAEro

rIoBopoTHoe
3ep t(aJI o

8 1 16,1 nrra

no4opo4uufi
ATOM

120 uu
-120 ulr

240 t.''a:tr 0,7 lru 350 cu HCT

9 676,4 nw
xpulrouonufi
Jra3eo

140 cu
-140 cu

70 cnt 0,3 crra 5na FIET

10 193 uvr,
srcraruepnrrfi
JIA3ED

80 crr
-60 cu

120 cu 200 rr,mrra 2 tvt HET

1l 1,06 uxu
ueo4uvronrrl
JI€BED

400 uu
-400 rr,rrra

280 rurr,t 0,5 uv 540 utvt OArro
noBopoTHoe
3EDKAJIO

12 1,03 raxu,
Yb-I,IAf-na:en

lrr
-1 rr,t

I.l u 0, 02 uu 0,8 v HCT

1a 627 uu,
na3ep Ha napax
3OJIOTA

50 crra

-50 ctrr

0,75 u 0,1 cu 670 vna HET

14 440 urvr,

He-Cd-ra:ep
175,5 vrvr

-175,5 narr,t

350 uu l ruu 60 crra OAno
noBopoTFloe
3epKaJro

15 1 100 nnr,

TI4TAH-

caurprzponuft
JIA3ED

0,5 u
-0,5 u

0,45 vr 0,008 nrrr,r 950 vv H9T

16 1,3 15 uxru,
xuMa.recxrfi
Jra3ep

3 rra

-3v
560 nana 0,06 rrarr,t 5 80 crra OAuo

noBopoTHoe
3eoKfuIo

t7 1,06 ruxnr

Nd-lIAf rasep
1 tr,t

-0,6 u
0,9 tvt 125 uxtr,t 850 uv HET

Cavlocro.srerbHas pa6 or a 3aBeprxi
MOII(eT OCyIqeCTBJIflTbCfl. Ha IeKI(U.flX,
ga-g,fl'rrrflx, KoHcyJrbrarlr4flx. KaK OopMa
pa6ora oryAeHToB rrpeAcraBJrf,er co6oft
rro [puo6peTeHr.rro 3ila]F^tri4, ocyue{]TBnse

Kourpolr BrIrIoJIHeHr4q caMocrorr(

3arrlr{Tbr fla6oparopHr,rx pa6or rro Ar4crlr4

3arrlr4Te KypcoBofi pa6oTbr, Ha 3K3aMeHe.

Bonpocrr Ars r<onrpons cal4)crorr
1. Mouoxpouarr4qecKr4e rz xpoMi
2. Monoxporvrarr{qecKr4e a1eppat
3. Pasnoxceurae 3efi4enx. C$epu,

3T 3aAar{I4 BCeX ,4pyfl4x BITAOB yr{eOHOr

eMI,IHapax, npaKThqecKlzx 3aHflTlrflx, :

opfaHr{3arlrrr4 yrre6Hofo rrpoqecca car\
qeneHarrpaBneHHyro clrcTeMaTrzrrecKyro
4yro BHe ay4uTopldl'I
IIbHofi paoorbr oeyrIecrBJrfleTcs. B xole l

r Jrrr H e, rrpr4 BbIrI o nH eHLrv np aKTI,t qe c Krzx

IbHofi pa6orbr
rrrqecKr.re a6 eppilr\w.
14 r4. P a3[o]KeHr.re 3eft nen[.
ecKa-r a6eppa\1rfl.

[poqecca I4

5oparop.urrx
)TOgTeJIbIla.f,

)'TEIIEHOCTb

IIONHEI]A'I I4

tAAHr4i4, rrpu



4.

5.

6.

8.

9.

10.

Pagroxtenne 3efi.uels. l{orr,ra,

Acruruarz3M 14 Kpr4Brr3Ha n
Xpotrrarrz.recKr4e a6eppaquu.
Xp orraaruslr yB erl4qeHrzrr.

Pac.I0r a6eppaqufi orrr{qec
C ynnup o n anue a6 epp a uuir.
O 6r er<runrr 3przrenbHb.x

12.
13.

14.

15.

I 1. Oxynxpbr 3pr.rrerrbHtx rpy6.
O6reKu'rsrr MrrKpocKorroB.

Oxynxpu Mr4KpocKorrou.

KnaccuSuxaqur Soro
v3KovroJrbsrre (DO.

Klaccu(puxaqun (fororpafr
rrepeMeHHbrvr (p oxycuuM pac

1 YIIEEHO-METONllqtECK

a) ocHoeHas Jrrrreparypa* :

1. Bap4auru B.A. (Dzsuqr:cxve

uoco6ue/ Bap4aHnH B.A.- 3
rocyAapcrBeHnrrfi yHr{Bepcr{Ter reJreK

!:ocryrra: http ://www. iprbooksho p.rul 40
2. llaH4apon B.M. Ocroe

pecypc]: yue6uoe uoco6ue/
Tonrcxrzii rocyAapcrBeunrrfi yHr4Be

I97 c,- Pe>runa Aocryna: http://www.i
3. OAunoxoe C.E. Pac-rer,

fonofpaMMHr,rx orrTrrqecl(Hx SneMeHToB

C.8., CarareraH f.P., Kosanes M.C.
rocyAapcrBennrrfi TexHr,rqecKuft y nu
n:ocryrra: http : //www. iprbo oksho p.rul 3 1

6) 4ororrurreJrr,Hafl Jrrrreparyp a
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