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U,ensraz ocBoeHr4t Ar.rcllldrrJrr{rrbr (
l, flonyuenue rpeAcraBneHr{t

(p opivrup o n au ux uz o6p axe:auil
2. OopruuponaHLre 3HaHuit o6

xapaKTopI,ICTrKaX, Tr,Ilax vr

rlocrpoeHr,rx z (f ynrqraour.rpoBanrir s, 6a3o
3. flpuo6pereHue rrpaKrr,rqecKrlx

IlcxoAHoro rrr6opa orrrvqecKr4x cxeM
aHaJrI,I3a r4 OITI4MI{3aIII4I{ OIITlrrIeCKa:x cI4

2. MECTO

flwcgnnrtuna <flpzrla4Har
BapuarrnHoft qacru ocuonuofi n
AI4CTI[[,Irr4Hbr rrpoxoA]rT B rrrecToM cr3M

Z:ryrenne Arrcqu[nr,rHbr rrpeAn
[oryqeHHbrx B paMKax u3yqeH,vs. Au
Syu4arvr eurilJrbubx MareMarvqecKrlK 3rr

Cf onoenue Ar4crlurrJrr,rHrr neo6xonr.r
yreSnolo rrJraHa: <Jlasepnax r,exHr4KD)
<Hayuno-rccJreAoBareJrbcKar pa6ora
BbrnoJrHeH[e Bbr[ycKHofi rnalz$r.rKitrlr{o

3, KOMIIET]0HTIITU oE)rqA

B pesynrrare ocBoeur.r{ Ar4crlmrnu
pe3yJrbrirrbr o6pasonalrzr :

KorvrnereHq vrv, qacrvrrruo 
$ oprrnz

OIIK-4. Cuoco6uocrr yqr.rr
TexHo[o,rurft n cnoefi upo([eccuonalrnofi

OIIK-6. Cuoco6nocrr co6uparr,
HafrHo-TexHrrqecKyrc rzu([oprraaq[ro rro

m(-l. Cuocodnocrl K aHairrd3y
npu6opocrpoeHr{f,;

IIIC-3. Cuoco6nocrb K rrpoBeAeHr{
:a4anuoft MeroAr{Ke;

IIIC-4. Cnoco6Hocrbro K HaJraAKe,
pI cllcTe\{;

IIK-5. Cnoco6uocrb K aHaJrrr3y.
OOOT]]ET'OTBI4I,I C TEXHI4qCCKT4M 3ANAIdZrE

cxeMoTexHl{qecKoM I{ SneMeHTHOM ypOBH
tlti-6. Cnoco6nocrr K ouerrKe

lpoc'rbrx u cpe4Heft cnoxHocrr4
I(OHTpOJrr [apaMeTpo]l MexaHr,rqecKr4:K,

1) 3naru:
o aKTyEInEHhre HarrpaBrelJufl

(r);

1. UEJII,I EHI''.fl AI,ICqZIJII,IHbI

pr,rKna.4Ha-rr orrTr.rKa)) rBJrfl roTct
OCHOBHbIX 3aKOHaX paCnpOCTpilHeHLIt CBeTa Lr

TI4IIOB OIITLIqECKUX CI4CTEM.

HarraJrbHoro clrHTe3a, ra6apuruoro pacqera,
I4 rrpl{MeHerirlt Tr4IIoBbX MeTOAOB KOMnbroTepHOfO

pil3II{tIHLIX KJIaCCOB.

hI B CTPYKTYPE OTIOII BO

orHocl{Tc.f, K o6ggarelrnrrur Aucrlunnr,rHaM
onamnofi o6pasonarenuroft rporpaMMbr. Irlsyvenue

HaJrrrqr.re y cryAeHTon (pyH4alreHTaJrbHbrx 3HaHrrfi ,
ptu <Ongura>>, <<Ocuonbr orrrr4Kr4)); a raKxe Harlrrrrle

Arr r.r3yqeHlr"s cnelyrorlr4x Atrcrlr4rrJrLrH r4 rrpaKTrzr{
<JlasepHrre rexHoJrofuz>, <JlasepHbre r43Mepenvlfl>>
B ceMecrpe), <flporasno4crBeHtras [paKTr4KEr)),
or{ paooTbr.

EIOC.fl , O OPMI,IPyEMbIE B PE3YJIbTATE]
OCBO AIICqI,IilJII,IHbI

o6yraroupftcx 4olxeu AeMoHcrpr{poBarb cneAyrou[ze

hle B paMKax ocBoeHl,I.f, AI4CrIr4[Jrr{H]br:
coBpeMeHHbre TeHAeHIIr4t4 pa3Br4TIIr TexHLrKr4 vr

bHOCTI,I;

aHaIII,I3LtpOBaTb r4 ct4 cTeMaTr43prpoBarb
Ke LrccJreAoBaHr4fl.i

nocrasneHnof 3anaqvl uccne4onanufi n o6nac:ru

usiu ep enzfi r4: 14 c c JreAo B aHkr fl . p a3 nkrlrrrbrx o 6r erro n rro

Ke, rocr[poBKe v onrrnroft [poBepKe npz6opon

, npoeKTr{poBaHr,rrc u

Mer{THoft 6a3e onrzqecKr.rx
otrTl{qecK[x ckrcTeM; 06

TI4[oBbrx cr{creM, npu6opon,

oI,ICTeM; OO OCHOBHbIX

ocHoBHbrx npr.rHllr,rflax

KOHCTpyr.lpoBaHr4ro B

Aeranefi tr y3noB rra

XHOIOTZqHOCTI4 VT TEXHOJIOTUqECKOMY KOHTpOnro

IIpoqeccoB
r4 y3JroB.

HX peruenr,rft, paspa6orKe rrzrroBhx
x rr olTr4Ko-gneKTpoHHSrX 4er:anefi

orrrr4qecKofi z larepnoft rexnuxlr (OIIK-4, O[Il-



O OCHOBHbIE

O OCHOBHbIE

cr4creM @K-5).
2.1 Yvrert:
. aHaril43vtpoBaTb rrocTaBJreH.Hyro npoeKTHyro 344aqy

npu6opocrpoeHr.r.rr (IIK- 1 ) ;

v 3a4a'ry uccJreAoBaHrafi n o6lacru

o nrr6upatr orITuMaJIbHrre onru.r$cKr{e cxeMbr.{rfl pelreHlr.f, rrocraBJreHHbx sa4au (flK-
l);

o paccqr4TbrBaTb orrTuqecKr,re cxeMrrr prBnr{qHbrx Tr4rroB (nK-5);
. rlpoBoAr,rrb I,BMepeH[fl c I{cloJlrBonauueu pa3nI,IrIHbIX OIITLIqeCKI{X cr{creM (lIK-3);

xapaKTepr4crrrKrr, rlrlEr Lr Mo,{enu orrl{qecKux crrcreM (IIK:-5, IIK-6);
rIpI4Hut4rIbI rloctpoeHlll u (fynnqlroHr,rpoBauras 6agonrrx rvrroB orrrrrqecKr,rx

o [poBoALrrr nacrpofiKy, rocrr{por
3) Bna4err:
O IIPAKTI,ITIECKI,IMI4 HABbIKAMI,I HAII€

O IPAKTT4qECKTIMII HABbIKIIMII I{CX(
. MeroAilMu ra6apurnoro paoqera
o MeToAaMI4 KoMlbroTepHoro aHa

KrraccoB (lIK-6)

4. CTPYITTYPA

Ot5qar rpyAoeMKocrb Arrcq[nJmHbr

Ky onrr.rqecKr,rx crrcreM (IIK-4).

rrbHoro cr{Hre3a orrr{qecKzx cxeM (OIIK-6);
4Horo nrfopa orrnqecKr4x cxeM (lIK-l);
orrrrqecKr4x cxeM (tIK-s);
av3a u orITr,rMrSarI[rI ofrTr,IqecKr{x c}rcTeM pa3Jrr,rrlH]brx

c OAEP)I{AHIIE AI,IC qnrIJIIIHbr

9 sa.rerurx eAr.rnrlrl 324'l,aicos.

.t\b

n/n
Pasaer (reua)
AliCUlrnJrilHhr

a
o
O

oa
oI
q
o
a

B
cail

4sI yre6nofi pa6orr,l, BKJrro'rat
crorrenrHyro pa6o'ry cry4en ron
rI TpyAoeMxocrr (n uacax)

O6r,err,r

yve6nofi
pa6oru,

c npuMeHeHr4eM

uHTepar(THBnbtx

MSTOAOB

(t uacax / oh)

<Dopvsr rercyulero
KOHTpOJTfl

ycneBaeMoc'ilz
(no nedet*u
ceuecmpa),

Qopua
npolrerry,rovrrori

aTTecTaqafi
(no ceuecmpau)

o

o

oq

'FSF
tdd

-

o

=H
x!l
=x

o

AF

^oF9
lrO

u

(J

O

v
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v.

I
f'eouerpavecxa.r
ONTMIKA

6 t-6 t6 t4 I4 42 18 I 40%

Peftrusr-
noHrpolr .Ifsl

3arr[.rTa
ra6oparopnux
pa6or

aa
Onruqecrne
cuclf,oMbr npr,r60pon

6
1

t8 38 22 22 120 + 48 / 58%

Pefirunr-
rornpolr Ns2

Pefiruur-
xourpolr Ns3

3arIlura
na6oparopuux
Pa6or

Bcero 6 18 ti4 36 36 162 + 66152o/'" ercrauen (36
.r.)

Co HIIE IIIITIJIIIHI,I

Teuu, pa3AeJrbr Ir4 crlprrrJr rlHbr
Kor-so
aIacoB JIeKUr414

IIpaKTn"
qecKVe

ra6opa-
TOpHbre

cpc

PasAer l. Ieoprerp[qecl(aq o[TrrKa 86 16 t4 t4 42
Ielra l. OcnosHrre rroHflTvrs, H 3aKoHbr reonrerpn.recnofi
OTITI'KI4 22 4 4 2 t2
'l er.r'a 2. VLgeatrcnat orrlrr{ecKaf cncreMa 28 4 6 6 12
'I eua 3. Orpauuuenue rryqKoB ny.refi B orrrzqecKr/rx
cucTeMa)(. 26 4 4 6 T2



Teurr, pa3AeJrbr Ar,rcqlrrrJu4Hbr
Kon-no
qacoB JIeKUrZt4

npaKrr.r-
qecxlre

na6opa-
ropHbre

0pc

Teua 4" A6eppaqrau onrr.rqecKr4x chcreM 10 4 6
P,asler_2. Onrr.recnnre crrcreMbr gp46opon 202 38 22 j', 120
I'eua l" Onrzqecxue rreraJwr 34 t0 6 6 l.lIZ
TeULZ "_OuraqecKr4e cucreMbr An{ Jra3epoB 52 4 48
Terrra 3. |rtag rtax orrrrlqecKa.f, cr{creMa t6 A

a t2
Terua 4. T'elecrcounqecKpre cIlcreMbr 26 6 4 4 t2
Terr,ra 5. Jlyna uMr.rKpocKon 24 4 AT 4 t2
Tervra 6. @ororparfr,r.recxufi o6rerr,prn 24 + 4 4 I2
Tervra 7, OcseuremHbre H rrpoeKquoHrrbre cncreMbr 26 6 4 4 t2

SrccaMeH 36
[4roro 324 54 36 36 r62

Jla raTopHble 3aHflTUq
J\b uo4y,nr

Itr14 CIIHIUIPIHbI

Ns

iln
Haulaenoealavte ul ulu KparKoe coAep)KaHr{e na6oparopnrx pa6or Tpy4oduxocrr

(qacon)
Parqel 1.
f'eouerpr,r,rec-
Kafl onTllKi:l

I f eouerpuvecK asr orrrr.rKa 2

2 llocrpoenue xo4a nyreft B lrAeaJrr,Hoft onrr.rqecxofi cucrenae d
L

a
J Pac.rer KapAr,rHaJrbHbIX gJreMeHToB vAeaJrrnofi onrn.recrofi

CI,ICTEMbI

4z

4 9gEqra ua6opilropHux pa6or 2
5 Pac.rer 4ua$paruu, BXoAHolro, BbD(oAHoro 3parrKa

orrrr,rqecKoft cprcreurr
4

6 3arqrara na6opilropqbrx pa6or 2
Parge.rr 2.
C)uru.recxue
caoTeMbr

npa6opon

Pac.{er Jrr4H3 pir3JII,IrIHbIX Tt4rroB, pacqer 3epKan 2

8 Pacqer rrJrocKorlapaJrJreJrbHbx [JracrLIHoK, KJTLIHreB, rrpt43M,
nzug @peHers' aKcIlKoHOB, olrrt4qecKr4x pacrpoB

2

9 3arqrzra na6oparopurx pa6or 2
10 Pac.ret orlTvqecKoft cxeurr reJIecKorII4qecKI,IX crlcreM 4
11 P aqggryrynrr. P acqer orrrlrqecKofr cxeurr Mr.rKpocKo[a 4
t2 Pac.rer (f ororpa$zqecKotro o6rerr.r,rna 4
13 Pacqer glr.rcKo[r{qecroft [poeKrlrroHnoft cracrevmr. pacqer

AvacKoruqecrofi [poeKrlr.roHnoft czcreurr
2

t4 3arqura ua6operropHhrx pa6or 2

IITOIO: 35

5. OBPA3OBATEJIbHbIE TEXHOJIOTIU

JIeKIII'IoHHo-ceMuHapcKas crlcreMa o6yueurz:x (rpa4nquoHHbre JreKrlr,roHHbre kr
n a6oparopnrre sanrrua) ;

o6yuenne B MaJIEIX rpyrrax (inrruomreHrae na6oparopHbrx pa6or B rpynnax rr3 AByx rrrrr4
rp€x.renonerc);
M:acrep-KJraccbl (4evroncrpatqzx Ha laboparopnrrx H [paKTuqecKLrx 3agrrrrrx
u pr,rHrlr{floB pacqeTa n rrpoeKTupoBaHr,rr o[Tr{qecKax czcreu) ;



.[pI,IMeHeH[e MynbrLIMeAI4a rexHoJrorr4fi (npone4enue JreKrIr4oHHbx ]r ceMriHapcKr4x
sanstuit c [pI,IMeHeHI{eM KoMnblorepubx npe3eHraqnfi r4 AeMoHcrparlr{oHHbx poJrr4x:oB
c rroMorrlbro rrpoeKTopa lrJrr,r KoMrrbmepa) ;

nn(popuaqvoHHo-KoMMyHI{KaII[oHHbIe rexHoJron4r4 (npurraeHeune un$oprvraqr4orrH.brK
'rexHoJloruit Atts. MoHIaTopI,IHra rer<yrqefi ycrreBaeMocrr,r cryAeHToB pr KOHTpors suaHrarz'r).

opraHlrcalluoHHo-AetreJlbHocrHbre rarphr (OAITI) u cnrya\uosnrrfi aHaJrr43 (case study
:method).

6. OIIEHOqHbIE CPEACTBA AJIfl TEKyTUETO KOHTPOJTfl yCITDBAEMOCI]U,
IIPOMEXYT OqHOfr NTTNCTAIU4IT IIO TIT OIAM O CB O EIFII/fl

AI,ICIII4IJII,IHbI U YqEBHO.METOA?IqECKOE OEECTIEqEHIIE
CAMOCIIOqTET]bHOfr PABOTbI CTY,IEHTOB

T,ercyquft KoHTpoJrb ycrleBaeMocrla rBJlterc-fl paclpeAeneunrnu rur ocxroBaH Ha orIeHKe
He0KOJILKI,IX COCTaBJIflAUII4X.

l. Feaynmarr,r pefirnnr-roHrponr.
2. Brrnonuenve Lr 3arr\Lrta ner6oparopubrx pa6o:r.
3. BunonueHrle [paKTr.rqecKr4x sa2Larruia.
4. Buuoluenue r.r 3arrl[ra rypconoft pa6orrr.
Boupocrr pefiraur-rourporq Nq I

1. (Dragruecxar u feoMerpr4qecrar orrrr.rKa. flpzxra4Hax orrrrzKa.
2. Ceersqascf, ToqKa, cneronoii Jryq, orrrlrqecKar AnuHaJryqa.
3. llouoqenrprEqHocrb rrfrKa nyreft.
4. llpe4rrrer z ero ugo6paxeHr,re. ConprN€uHbre rorrKn.
5. llpocrpancrBa rlpeAMeroB rI uso6paxeuufi. Mnuuoe ra 4eftcru4reJrbHoe vso6paxenue.
6' ()urz'recxas clrcreMa, IIeHTplrpoBalnasroflTr{trecKaf, cvcreMa. Onrra.recKas ocs.
7. Ilpannna3HaKoB.
E. llonagatenb [peJroMJreHn-[ cpeAbr.
9. Ilaxou [prMoJruHefiuoro pac[pocrpaHeHr{r cBera, 3aKoH orpaxeHnr.
10. lfarcon He3aBr,rcr.rMoro pac[pocrpaHeHr{r cBeroBbrx rr)^{KoB, 3aKoH [peJroMJreHr4r.
I 1. lfeoprax raAea;rrnoft orrrr.rqecllofi cucreurr.
12. )Iulaeitno e yB enlrqeHr.re r.rAe aJrb u o ft ourzqecxoft crr creMbr.
13. I(ap4rzuaJrbHble eJIeMeHrbI: saltnraia (foryc, :]aAHee (poryuroe pacororHre, 3a11fls,

{[ora-uruar rrJrocKocrb. 
i

14. ICap4IanaJIbHBIe orIeMeHTbI: uepeAuzfi $oxyc, repeAHee Sorycuoe paccrorHr4e,
rrepeAHtrr $oxanruax rrnocKocrb.

15. I(apauuarrbubre sJreMeHTbr: rnannrle rorrKr,r lr rrJrocKocrr{.
16. KapaunarlbHble sJIeMeHTbI: cfonycnrre paccrorHr{s. floroNzreJrbHa.fl r{ orpr.{rlareJrbHat

CIIITI,IqECKA{ CI{CTEMA.

17. Ooprvryna Hrroloua, (popnryna orpesKoB, (fopnayna faycca.
18. vmonoe ll [poAoJrbHoe yBeJrr.rqeHrre. cusgr Me]r(Ay yBeruqeHr4rMr,r.
19. ,l{na cuoco6a HaxoxAeHus rroJroxe'r,rs v pa3Mepa nso6paxenvrfl..
20. onpeaeJreHrre rroJroxeHur o,oralrubx r{ DraBHbrx [JrocKocreft B MHOTOKOMTTOHeHTHbTX

o,nTIIqeCKLIX C!ICTeMaX.

21. l\ua$parMbr r4 krx Ha3naqeHrre.
22.' T pu nu aa gua$p arrvr (o np eAe.rr eHrr, p racyurcz).
23. |\[, nxoAHoft tr BhrxoAnofi spauru.
24. onpeae.rreHlre rroJroxreHr,H AJI n cnoxnofi orrrr.rqecKofi cucrerrae.
25. tI[., nuuefinoe u yrJroBoe rroJrr onrr,r.recrofi crlc,reMbr.
26. ElI, BxoAHoe r4 BbrxoAHoe oK]rra. Kos$$uqr.reHT tBt4]rbervpoBaHzr.
27 . onpege.rreHlr e nnoqaAr,r 4;eft crnyroqef o orBepclrd.f, BxoAHoro 3paqKa.
3a@



1.

2.

3.

4.

5.

6.

J[Io4Itaxvna yHIoM AoJIxeH rIaAarE flyq Ha rroBepxnocrb creKJra (n:1,5749), uro6rr yron
l[peJroMJreHus6:'lr' B ABa pa3a Meqbrrre yrJra nap:,euut?
J[Io4 xaruir,r yrnoM AoJIxeH ynacjrr ryq Ha rroBepxHocrb creKJra (n: 1,5208), uro(ir,r
rrpenoMJreHuuft nyr oKa3aJrc,r nepneu4rarynspHo r orpaN€uuorvry?
Jlyu uaAaer Ha rloBepxHocrb BoAbI (n1 : 1,33) noA yrJroM 40o. llo4 KaKlrM yrnoM AoJrxeH
:FIIacTb Jryq Ha floBepxHoctr, cre(na (n2= 1,5183), uro6br yroJr rpenoMnenus.oKa3u]:c.
:rarulr xe?
lFIa xaroft yroJr orKJroHr4Tc{ Jryrr [epBoHaqilrbuoro Ha[paBJreHVs., yrraB lo4 yrnorra 45o

)? Ha rroBepxHocrr a-uiua:a(n : 2,419 4)?Ira noBepxuocrb creKJra (n = 1,53
lla crernsHHyro nnacruHKy c rr rlpeJloMJreHvrs. n:1,54 nagaer nyrr cBsra..
l(aron yron rraAeur.rf, [yqa, ecrta

llaneu 90o?

yroJl Mexly orpaxduHrrM r4 npenoulenubrM nyr{ar{u

JIyu cnera rraAaer uo4 yrnorra 41 18' ug creKJra c noKa3areJreM rrpeJroMJreHr4r 1,5152 y
Bo3Ayx. Onpe4enurb yron n JIeHr4{ nyqa. Eyaet Jrr4 cBer [penoMJrrrbcs. npLI
ra4elJvl?r Ha 3Ty xe rpaHr,rqy cpeA rroA yfJraMr4, 6onturzuu sa4anuoro? Cner
rroAprByMeBaeTcf, MO

7. llyror cBera or JraMnbr rraAaer rloBepxHocrb croJra rroA yrJroM 45". OnpeaeJrr{Tb yfon
r( fopr,r3oHTy, IIoA KoTOpr,rM rraAo
oT Hero nrroK cBeTa HarrpaBlrJrcfl

8. Iloxagarelb rpenoMJrenr{t
rrpeAeJrbHbrft yrol rroJrHoro

tgrr,. llr4Hvrv narpna D.
9. Onpe4enurb rrpeAenbHbre yrnbr

llBlD( cpeA ((clteKno-cTeKno)) Ant

rrJrocKoe 3epKaJro, qro6rr llocJre orpaxeH aJ{

bHo [oBepxHocTr4 cToJra.

a OTHOCLITeJIbHO BO3AyXa np:2,4t7 .

Hero oTpaxeHufl. Ha fpaHr4rle aJrN4a3a

Onpe4enurr,
c Bo3AyxoM

1). Ecru n1:1,5617 v14: l, 72r;
2).Eumn1 : 1,8138 vrnz:'.1,

10. I/ron na4enus. nlqa Ha rrpeJro rroBepxHocrr t: 30o, yfon npeJroMJreHt?rt
€r' : 15o. Haftiu cKopocrb pac eHrr.f, Jryqa B cTeKIe.

11. Cropocrb pacrpocrpaHeHrrr c c Anunoft BoJrHbr l,: 589,3
ru/c. Hailrtu rroKa3areJrr

rroro BHyTpeHHefo oTpalKeH[r Ha rpaHvrle pa3Aerra
YX CJIYqAEB:

Hs. n= 1, n' : n1 = 1,5183, ecnu yroJr naAeHvfl. Iryta

pa3AeJr{eT cpeAbr c [or(asaTeJrffMr,r [peJIoMJIeHr4fl. fI1: I,54 vt

rroBepxHocTb rIoA yfn0MIIpeJroMne fl I.ng, Jrrra, rraAaloqefo Ha

Ha6nrolareJrb cMorpLrr Ha rrpeAMer, rs)Karlr,rft
K [oBepxHocrr,r BoAbr. Oupe4elurb Kaxyrqeeo.r
BoAbr. llorasarerb rrpenoMJreHr.rs Bo,qbr npr.rHs:fb,

rHa AHe, npu.reu nyq 3peHr,rf, H

paccTorHLre [peAMeTa oT rroBepx
pannrru 1,33.

18. Jllocrpourr c r{cloJrb3oBanrreM
npl,r3Me, BbrrroJlHeHuofi ras crerJra
IpLI3MrI paBHbI 45". IIyt AB

I 9. tpaQuuecKr{M rrocrpoeHr.reM

l:M/c, a B creKJre v2=,198,2'7
OTHOC}ITEJIbHO BO,IIbI.

12. Cropocrb pacrpocrpaHeHr{n
rrpenoMJreHvrfl. cBeTa B aJrMa3e.

B turMa3e u:124'106 xru/c. Hafiru rroKa3areJrr,

13. Onpe4enrrrb yroJr rrpeJroMneHr,rt Ha rrJrocKoft nonepxnocrt4, pa3fpauzunearorqefi

HM B BoAe V:225.10r
IIpeJroMneHlr{ cTeKJra

apeAbr c noKa3aTeJr.rrMr{

€,1 : 30o"

14. Ilnocras roBepxuocrb
19:1,62. Hafiru yrou
2:,0'.

15. )/cranoeurr cBr3b Mexly ro MtI [penoMJreHr4r 14 cKopocTtMl,r cBe-ra,
c ooTBeTcTByrOrqI4 e r{M,

16. IpaQzuecKr.r rroKa3arb, qro rl lI3 ABP( IJIOCKT4X 3epKaJr, paclnoJroxeHHbrx noA
yrJroM 0 .4pyf K Apyfy, yron [aAarorrluM JrfroM u orpaN€nuuu 6yAer B ABa pa3a
bionrrue yrJra Me)KAy 3epKaJraMr4.

17.lt'ny6uua BoAbr n no4o€ue paBHa

a npenoMneHkr_f, xoA Jrfra B otpaxatelrnofi
K8 (n2 : 1,5183), ecnra yrn6r rrpu ocHoBaHuu

Ha [pr.r3My n apilnJreJrbHo ocHoBaHprlo Ilplr3Mbr.
lonoxeHr.re conpxN€Huofi roqKr,r ,4' n nrrnylcnou

paclonaraerc . Ha onrr,rqecKof,t ocu (gaN{e.ranr,re: o6e3,epKilJre, ecJrll [peAMeTHa-f, TOqKa



TOqKr.r (foryca coBlaAaror r,r HaxoArrrcfl Me)KAy rIeHTpoM CQepu ra ee nepuunctit;
llJIaBHbIe IrJIocKocrI4 coBiraAalor rr rrpoxoAflT qepe3 Beprlr{Hy orpaxraroqeii
nonepxnomu).

20. Jfpa$uvecKLIM rlocrpoeHllev saftiz rroJroxeHlre conpxN€nnofi ro.mu A' s BofHyrohd
3epKane, ecJII{ lpeAMerHaf, ToqKa A pacrrorr'araeTcfl Ha ourratrecroft ocu (saueuauue: o6e
ToqKI,I (forcyca coB[aAalor r.r u{xo4rrrcr Me)KAy rleurpoM cQeprr n ee nepuunctit;
fJIaBHbIe IIJTOCKOCTI,I COB]IaAaIOT Lt [poxoArT rlepe3 Bepmr4r]y orpaNaroqefr
loBepxHocr[).

21. JJocrpoeHlleM laaitru xoA Ixpol,I3bomuoro nyua I (crra. pracyuor) vepe: Jrr4H3y, ec.rrr4

3aAaHbr rroJroxeHrre rJraBHbrx. rrJrooKocreft u tforycoB Jrr{H3br.

4/

F'
22. l- paSuuecKrrM rro crpoenr{eM uso6paNeur{e rpeAMera 8182, ecJrrr oH o6pa:yer c

ortTllqecKofi ocrro oTpr,IIIaTeJIbHO olrlrqecKofi cucrerrlrr HH' ytol V u -f : f .

23. I3 npocrpaHcrBe [peAMeroB or rofi czcreurt HH' paclonalaercrr np_f,MoyronbHlar(
i?C D E. fpaSra.recrr.rM rrocrpoeH
--f :f .

rrailru raeo6paxerule gToro [prMoyronbHr{Ka, ecJrrt

24 . l- pa$uuecKr{M rrocrpoeH}reM
olrr,IqecKoit ocn, rIoJroxI,ITeJrbrI
ilrex.qy rorrKaMrd Fu H.

25. I'paSnuecKHM rrocrpoeHr.reM
orrllqecKo it o cu, rroJloxr,ITeJr

rlpaBee rorrrcu H'.
26. Ilocrpoenr.reM nafiru xoA npo bHoro ry-ua I (cu. pracylror) vepes JrrlH3y, ECJIZI

3,AAAHbI IOJIO)KCHI4E IJIABHbIX LI XoA ApyIOfo [poll3BoJlbnoro tryua 2.

27 . Il npocrpaHcrBe rrpeAMeroB snoft onrz.recKoft
M noclpoeHr,reMnrpf,MoyroJrbHtrK BCDE. fpaSn

nesMoyfonbHuKa, ecltu f .= -7'.
28. I'paSnuecKlrM nocrpoeHr.rer\4 r43OopaxeHr{e

olrrr4qecKoft crzcreue cocro;rureft I,I3 ABlx TOr{Kr{x Jrr4H3

oTprrrlaTenbHa"f,, BTopar - rroJro
29. lt'paQuuecrLrM nocrpoeHr.reM zso6paNenue [peAMera 8182, ecJrr4 oH o6pasyer c

orrrl4qecKoft ocrro orlTr4qecKoft cr.rcreurr HH'yron V il-f--f'.
30. Jtpa$zvecKr{M rocrpoeHr4eM rra II O JrO XeHr.re r4 B erlrquuy us o 6p a)KeFrr4_rr np e lir/re.t a A B

npr{ efo nepeMerrleHur,r BAoJrb ecrofi ocu (nxrr nonoxeuzft).
31. Tpa(fra.recrra luairwt rroJroxeHr.re I{ pruMep raso6paxeHzr rrpeAMera AB s rorucofi

orpr,rrlareJrrnofi nnnge AJrr AByx
a). npegvrer 4eficrnr,rrenrurrfi ;

6). npegrr,rer uszurrfi .

32. ).'pa$uuecKnr, BbrrroJrHr{B rrocrpoe e xoAa ryueft c r4crroJrb3oBaHkreM 3aKoua orpaxeHr4rr,

zso6paxeure [peAMeta AB, repneHAr{KyJrrpnoro K
orrlr'tqecKoft cr,rcrerurr HII', ecnu oH pacrroJraraerct

uso6paNeur{e rpeAMeta AB, nepneHAr.rKynrpHoro K

orrr4trecKoft czcreurr HH', ecnu oH pacrroJr&tla-rejr

cvcreMbr HH' pacrrolaraerofl
r^afttu raso6paNenze grolo

rpsMoyronbHrlKa ABCD B

B Bo3Ayxe. flepnax Jrr.rH3a -.

rroKa3aTb, HapyuaeT Jrr,r nJrocKat IIOBepXHOCTb fOMOrIeHTpr{rrHocTb [)rrKa.



33. l-paQrz'recKl4, BrITIoIHLIB nocrpoeHr,re xo4a ryvefr c lrcrroJrb3oBaHr4eM 3aKoHa erpaxeFrflr,
IloKa3arb, Hapylaer nz c$epuuecKaf, orpaxtuorqas [oBepxHocrb roMorleHTpr,rqHocrr)
rryqKa (4na clyuax: BorHyroe r,r BbrrryKJroe c(pepuuecxue sepxa"ua).

34. IJoctpourr uso6paxeHlre MHzMoro [peAMera AB: y: ]0 uu B cr4creMe r,r3 AB.yx
lronKrrx Jrr.rH3 B Bo3Ayxe, ecmtfl' : -45 Mt4,.f2' : 20 uu, d: 50 uu.

35. I{aftrra rpalpuuecrra oKBI4raJIeHTHoe repeAHee (for<ycuoe paccrorHr{e c}rcre},rbr
oocroxlqefi ur rpex roHKr.rx Jr[H3 B Bo3Ayxe, ecJrrl -fi:.fi':60 Jilrtr' -f2:"f2' :30 uu, -
Ji:"fj' : -25 uu, d1 : 50 Mu, dz: 20 uu.

36. oupegeJrr{Tb BeJrr4uuuy usotipaxeuur y', raBaev,oro KoMloHeHToM, ecwr y : 30 uu,, -
J^="f' : 120 MMuz : _42,"

37 .llaircu rpa$r,rvecr[ gKBpIBa[,eHTHoe 3aAHee (forcyuroe paccrorHrre cr4creMbr cocroxrqeft
u3 rpdx roHKIlx JIr,rH3 18 Bo3lyxe, ecJrr{ -ft : -ft' : I00 uu, ..rt : f2' : -40 ulu,
:fs:.fs' : 50 uu, d1 : 70 uu, d2: 20 uu.

38. Oupe4euutr Bblcory uso6paxenux, o6pasonannoro o6rerrr,rsoM Ha oKpaHe, ecJur
rlpeAMer I'IMeer Bbrcory y = 30 M)vt u pacrroJroxeH rrpeA o6rerrznoM Ha paccrorHrrrr
ct:-lI0uu. QoxycHoe paecrotHue o6texrrana, pacrroJroxeHHoro B Bo3Ayxe, paBrro
l'00 uu. KaxrErr,r Aonxtrro 6rrrr paccrornr.re or o6:serruBa Ao srpana?

39. llonxzft rrpoeKlllloHnrrft o6ter<rran o6pasyer rra gKpaHe, pacrroJro]KeHHoM crrpaBa or
cr6rertuna Ha paccrosHt4ll 1,8 u, 4eficrnureJrbHoe zso6paNenue nrrcorofi 100 u.
Ilrrlucrllm (foxycuoe paccro-trHze o6remrzBa) eclrurBbrcora npegtvrera 20 u.

40. Onpe4enr'Irr B3a[MHoe paclonoxeHrae roHrofi Jrr4H3br c $orycHrru paccrorHr,rer4
) 00 uu, npeAMera LI eKpaHa, Ha Koropbrft npoeqrapyercr 4eficrnureJrbuoe nso6paxenue
.[peAMeTa C IITITLIKpaTHbIM yBenIlIIIeHIIeM.

4l.Ilafiru (poxycuoe paccro.f,Hlle ronr<ofi Jrr.rH36r B Bo3Ap(e, ecrvr paccrorHrre MexAy

"lteftcrsureJrbHblM rlpeAMeroM u 4eftcrnureJrbHbrM uso6paxeHuelu L : 240 uu, runeit;groe
yBeflurrenrde cr.rcreMbr p : -2.

42. Onpeaonurr (forycuoe paccroflHr4e ronxofi JrprH3br, pacronoxennofi s Bo3Ayxe, ecJra
a,' : -100 uu, nuHeitHoe yBeflr.rtreuue B : 2.

43' OnpeaeJII4Tb lleJrlluuny zso6palneHprfl., co3AaBaeMoro roHKofi mangoft B Bo3Ayxe, ecJ114

llB:y:30uu, -f:f ='50uu, paccroflHrre MexAy rrpeAMeroM vr u:o6paxenze,nr
L : 300 uu.

44.f,lttx JILIH3rI pacrloJloxennoft s Bo3Ayxe, :rraircu rroJroxeHr.re [peAMera AB:y: l0 usw,
ecJIH BeJluqnnauzo6paxeHrrr A'B': y' : -20 JvtM, aorpe3oK z' : B0 utt.

45. 'I'onxas JILIH3a. B Bo3Ay(e rlMeer -f:f : 120 uu. AnpegeJrLrrb Bervqr4Hy raro6paNenru
n;peguera AB- y : 30 uu, ecJrn orpe3 oR z' paBer -d0 uu.

46.kIaewrcluas. onrllqecKafl ol,IcreMa cocror{T u3 AByx roHKr,rx KoMnoHeHToB,
pacnoJloxeHHblx B Bo3Ayxe Ha paccrofluuu 20 Mtt vt r4Merouux (fonycurre paccros;glLrs,,
panHsre/' : 100 Mu,fz' : -100 ua't. OtpegeJll4rb oKBr.rBaJreHruoe $orcyoHoe paccrorHr.re
I{ paccrotHllt, orrpeAeJltloryIe rroJroxeHr,rr [epeAHero r.r 3aAHero $orycon. llpz KaKoM
npoMelKyrKe MexAy KoMrlorleHTarrau @onycHoe paccro.f,Hr.re BToporo KoMrroHeHTa Fre
BrII{teT Ha 3HaqeHLIe gKBI{BaJIeHTHoro ([oxycnoro paccroflHr.rs? KaK paclonoxeHbr B
eloM cryqae nepe4uuft uzagnuir gKBr{BaJreHrHrre $orycu?

47. (llnru'aecxas cl4creMa cocro,Ltr I,I3 AByx rourclx KoMrroHeHToB, paclono)KeHHbrx B
Bo3lyxe: fi' : 139,78 uu, f2' : -222,1 uu, d: 72,2 uu. Onpe4elr.rrr (foxyuroe
paCCTOtHl4e CI4CTOMbI, KOOpAIIHaTbI Qp, A'F', AH, A'H', d TaKXe A'2, !', IOIII4 A1 : -400 U,U
uy : 25 uu.

48. Cfupe4eJIpITb gKBIIBaJTeHTI{oe Qorycuoe paccrofHrae cr{areMbr r{3 ABp( ToHKrzx Jrr.rFr3 c
f1' -- 20 uu, fz' : -40 uu, ecJrr4 paccro.rrHr{e MexAy HLrMr,r paBHo $oxycHovy
paccrofiHr4ro rarofi Jrr{H3br, AJUI KOTOpOft upn nuueftnou yBerr4qeHl4u B : -1 paccroxnue
o'r repeAHero (poryca Ao rrpeAMera paBHo -5 uu.

49. CtnrraqecKilI cI4creMa coclolrr vrg AByx pacnoJrolKeHHbrx B Bo3Ayxe roHKr4x
KoMroHeHron c (forycHbrMlr paccrosHr.rrtvru f1' : 100 MM pr rt' : -50 uu. VIso6paxeHr4e
6ecroneqno y4an€Hnoro [peAMera AoJrxHo rroJr1'.{r,rrbcs. Ha paccrorHr{u 200MM ctT



3aAHefi DIaBHofi rIJIocKoc'rIr BToporo KoMrroHeHTa. Onpe4elurE, gKBr,rBrrJreHTHoe

rlorycnoe paccrotHl4e cllcreMhl lr paccrorHvre, Ha KoropoM AoJrxHbr HaxoAr,rrbcr Apyr
oT Apyra rJraBHbre rrJrocKocTr{ KoMrroHeHToB.

50. Jflepea AByxJrplH3onoft onrr,rqecroft cucrenofi r43 ToHKt4x Jrr4H3 B Bo3Ayxe Ha paccrorH.r4r.r
o1 : -170 um or nepnofi rrrrH3br e fi' : 50 uu pacrrorroxeH rpeAMer AB: y : I0 uu.
J3ropar lrnn3a o (poxycurnr paccrof,Hr,reM rt' : 60 MM pacnoroxeHa Ha paccroflH'r4u
d : 25 IvtM or nepnofi JII,IH3sI. Hafiru rroJroxeHr4e neo6paxeuus [peAMera orHocrlTeJrbuo
nropoft JrrzH3br.

51. JJepea AByxJI[H3osoft onrrlecrcofi czcrerr.roff r43 ToHKr,rx JrraH3 B Bo3Ayxe Ha paccrorH]rrr{
at : -170 uu or nepnofi JrrrH3br c .ft' : 50 uu pacnoJroxeH rrpeAMel AB: y : I0 uu.
Jlropar JII'IH3a c (forycmnr paccroruveM rt' : 60 Mtw paqro.roxeHa Ha paccrorHrr{u
d : 25 MM or uepnoft JIrIH3II. Brrqucnrzrr BennquHy raso6paxeuux (sagauy perrarb rro
rpopuynana faycca).

52.l7epeg ABPUII4H3onofi onrrE.Iecrofi cucrenroft r.r3 ToHKrrx JrrrH3 B Bo3Ayxe Ha paccrorHr.rr4
qt : -170 uu or nepnoft JurH3br c .ft' : 50 uu pacnoJroxeH rrpeAMer AB:y : l0 utw.
Ilropar JIVH3a c (forycHrnvt paccrotnuew f2' : 60 MM pacno.ro)KeHa Ha paccrorHrar.r
d: 25 MM or nepnoft JII,IH3rI. Brrqucrl,Irb BeJrrrqr4Hy u:o6paNenrar (sa4a.ry pelrarb rro
rpoprr.lynau [por43BoJrbHbx raHrencon).

53.llaircu rpa([uuecru gIGI,II]aJIeHTHyro nepeAnrorc fJraBgyro rrJrocKocrb cr.rcreNrbr
cocronqefi I{3 ABy( ToHKr4x Jrr,rH3 B Bo3,qyxe, ecnu -f1:.ft':-60uu, -fz:fz':30uyt,
cl: 50 uu.

54. OupeaeJIrITb rIoJIoxeHI{e }I AI{aMerprJ 3poeKoB B cr4MMerpra.rHofi orrcreMe, ecJr}r -
J) : fi' : -f, :rt' : 120 uu; d: 50 taMi a1s: 25 uu; D : 20 uu.

55. Ilepe4 rouroft nznsoft Ha paccrornuu 60 MM ycraHoBJreHa 4ua$panvra Ar{aMerpoM
)10 uu' Ooxycuoe paccrotHl,Ie JILIH3II f : 100 uu. B saAueft (foxamruofi rrJrocKoc1rr
ycraHoBJreHa fIoJIeBafl 4ua$panvra AI{aMerpoM I0 uu. Haftru yrJroBoe rroJre Jrr4H3br n
rtpocrpaHcrBe rlpeAMeroB, ecJlr{ [peAMerHatr fiJrocKocrb pac[oJroxena n 6ecnoHeqHocrr.r.

56. ,l\ana orITI'IqecKa-r crlcreMa o6texrrasa rr.rna rparrrer, (porycHbre paccroflHnfl rogKrrx
Jrr4H3 KOTOpOTO fl' :36,59 uv5 f2', : -2I,57 uu, f3' :33,45 ruu. paccrorHkre MexAy
JltI{H3aMrI dI : 6,4 tv.r'r., d2:7,6 urv.. Onpegenurb rroJro}KeHve n 1vraMerpbr 3paqKoB, ecJrr4
a.rleprypHa{ gua0parrr,ra pacnoJloxeHa rrocne nropofi Jrr4H3br Ha paccro.rrHur4
aAA: 5,4 urra; DA4 = 21 rr,rv.

I . OcuonHrre xapaKTepucrr{Kr.r onrrrqecKrdx Marepr,ranoB.
2. .IIzHsrr. Koncrpyxu,rBHbre [a]paMerpbr. Kap4uua-rrbHbre gJreMegTbr.

3. JhaHsrr. (Dopusr nuns (pacnoJroxenr{e fJraBHhrx roqeK).
4. fllocrue 3epKaJra, Ocuonnrre 3aKoHoMepHocrrr.
5. CQepu.recxre 3epKtrna. OcuoeHtre 3aKoHoMepHocrr.r.
6. l[InocronapaJrJreJrbHbre flJracrfi Hbr. ocnosHrre 3a]KoHoMgpHocrt4.
7 . Ourra.recxue KJrr4Hbr. OcHoeErHe 3aKoHoMepHoctfr{.
8. Jllprasnmr. O6osua.reuus rpr43]\,r.

9. Jllpenoun-rroque npr,r3Mbr. OurosHlre 3aKoHoMepHocrr4.
1 0. OtpaNateJrbHbre ilpr.r3Mbr. Ocnonnsre 3aKoHoMepHocrt4.
1 1. Pacqdr pa3MepoB orpaxarenhHbrX rrpr{3M.
1 2. Ilprarraepbr rpr.r3M.
13. Jlunsrr Openelx.
14. AI(oIIKoHEI.
I 5. C)nrz.recrcufi pacrp.

3aaaqr pefi ruFr-Konrpom J.lb2

l. F.lafttw KapApIHarIbHbIe orpe3xlr ct4MMerpraqHofi ABo.rrKoBbrrryrnofi Jrr{H3br r,r3 creKJra EKj0
(n": 1,5713), y roropofr.rt : 27,3 uu,TonrrlzHaJrprH3br d: 6 u*t.



2. onpe4enutb nepeAHee I,I 3aAHee $orycuue paccrosHrrr JrlrH3br c KoHarpyr(TprBHbrMr4
rlapaMerpaMkr rt: I00uu: 12:282,94Mt4, d: I0uu, creKno K8 (n:1,5183), eqyu
rlepBa.t{ cpeAa - Bo3Ayx, a rocreAHs{ cpeAa - BoAa (n : 1,333).

3. B peyJlbrare usuepeuuft AIrfl Jrr,rH3br orrpeAeneHbr cneAyrotuue rrapaMerpbr:
rt : 12: 19 tutu, d: 6 uu, f : 300 uu. Hetvty paBeH floKa3arenb rrpenoMJreH[s cre1ra
nuusrr?

4. Onpe4elzrr (poryqroe paccro;{H}re r{ rroJroxeHr,re rJraBHbrx rorreK Jrr{H3br c
rr : 12: 100 uu,d: 50 *tu,n: 1,5,

5. KouqenrpuqecKat JIrIH3a c pa1LrycaNrv Kpr.rBr43Hbr uonepxuocrefi r1 : 180 nu;
'r2 

: 165 Jwtvt ttbrnoilHeHa I{3 oreKJIa K8 (nr: 1,5183). Onpe4elnru Qoryuroe paccrornr4e
,III'IH3bI, ToJIIqLIHy JIIIH3bI lt (porzurrnhre orpe3Kr,r. llpznecru plrcyuoK, Ha KoropoM
TIOKTB ATb BCE KAPA}IHAJIbHbIE OTPE3KV I(OHIIEHTPI,I'IECKOfi JII,IH3bI.

6. 'curvruerpr,rqHafl ABorKoBbr[yKJrru Jrr.rH3a, c,4eJraHHaf, v3 creKJra R8 (nr: ],51g3), r.rMeer
Sorycnoe paccrosHlle 100 MJvt,Tolrc\vruy 5 uu. Onpe4enurr paAr4ycbr Kpr,rBr.r3Hbr Jrr.rH:ir,r,
'pacrroJroxenuoft n Bo3Ayxe.

7. rOnrplrecras cr4creMa o6pasonaHa AByMf, 3epKaJrilMlr 11 : -200 MM vt 12: -40 uu,
lpaccro.f,Hr4e Mexry 3epKanzMI,I paBHo -83,52 uu. Pacc,rr4Tarb lporycHoe paccrorHr4e
f lrrlrr{ecKofi cracrenast, uepepprufi n saauuit s or<alrnrre orpe3Kr4.

B. lJa o6teru'IBoM c (forycuuM paccrorrHreM f' : 120 MM, orlocr.rreJrEHbru orBepcrr4oM
l:4, yrJloBblt\d rIoJIeM 2a'= I2o ycraHoBJreHa rrpr.r3Ma Ha pacc^rofl;g1vru dt:30uu..
lBxoluoft 3parroK coBrlaAaer c onpanoft o6rerrusa, rpvrHuvraeMofo 6ecroue.rHo roHKrr:M.
lFlaftru Anr.rny xoAa Jrfra B rrpr{3Me.

9. Jfrepe4 nnocKonapanneurnofi nracrr,ruxoft Ha paccrorrrrvrkr s1 : -100 uu uorraeqen
lrpeAMer. Oupe4enzrr rIoJIo)KeHLIe ero uso6paxeurax u Benr,rqLruy rrpoAonbHoro
oMe[IeHLLf, Jry/qa, ecJIrI ToJIIqI{Ha nJlacrrlHKrr d : 60 uu, rroKa3areJrb npeJroMJreHI4fl
oTeKJra n: 1,5,

Brr
1. l/crpoficrno lJrrra.
2. )KapaxrepzcruKlr rJra3a.

3. (lnoftcrsa rna3a: aKKoMoAarlil,fl,, ararrra\krs.upa3peruarcqa.rr cnoco6uocu.
4, Csoftcrna rlla3a: 6uuorynrpuoe 3peHr,re, crepeocKorrr.rqecKoe 3peHr.re, gMMerponr4.recx1aft

I'JIA3.

5. lfpe6onauvr, rpeAb.f,BJrreMbre K Br.r3yzrnbHoMy orrr,rrrecKoMy upz6opy.
6. IlIa4uIvroe yBe[I4qeHue 14 ptn]perualorlafl cnoco6Hocrb orrrr.rqecxoro upu6opa coBMecrrfo

C IJIUI3OM.

7. lfenecronuqecKr{e ctrcreMbr. 3purelruar rpy6al(ennepa.
f . ifenecr<onraqecKr,re cucreMbr. 3pzrenrHax rpy6a I astutes..
9. lfelecrconuqecKr{e cucreMbr. Xaparrepzcrr.rKrr.
10. Jlyna ra ed xaparreplrcrlrKr{.
11. lluurr nyn.
12. lrlur<pocKorr t4 ero xapaKrepracrrrKrd.
13. OcnerrareJlbHble cucreMbl Mr.rKpocKonoB. Ocnerzrenrnas cr4creMa K€nepa B

rrpoxoArrqeM cBeTe.

14. OcnerzreJlbHlle crlcreMbl MI4KpocKorroB. Ocnerzrenrna-s crrcreMa Kenepa B
orpax€unoM cBere.

1 5. Ilpocre itruue ocBerr4TeJrbHbr€r cr{creMrr. Kounerr,op Il Kor{AeHcop.
16. OcnosHrre xapaKrepvrcrkrKtr rpororpa(fraqecKoro o6rerrzea. Orcnoszqlu.
17. t'ny6uua pe3Ko nso6paxaeMoro rpocrpaHcrBa $ororpa(praqecKoro o6rerrzna.
18. Cnerocuna $otorpa$rqecKoro o6rexrrnsa. Knaccu$vrKarJvrs. OO rro sHaqeHrro

p;ua(f panvreHHoro qltcra.
I 9. OcserureJrbHbre cucreMbr. Blr4rr ocBerlrreJrbHbr.K cr,rcreM.
20. [IpoNeKTop r.r efo ocnoBHbre .KapaKTep vrcrvrnvr.
2 1 . lllpoercquoHubre crrcreMbr. 3n:zcxonrn.recKa.rr rrpo eKrlr..roHHa.[ crrcreMa.



22" .lllpoerlllaoHHble cl{creMbl. [zacronuvecKar npoeKrluoHHafl. cvrcreMa.

liraaqn peftrrHr-rcoqTpons J\bl|
t. .B rvrurpocKo[ BLIAHo pe3Koe IEso6paxeu[e rrpeAMera. Ec.liu Mex(Ay rrpeAMeroM rz

o6rexrrasoM MLIKpocKorIa BBecrr.r rrJrocKorrapzurJrenbHyro nnacrrrHy c d : 3 utw, To Antr
l[oJIf{eHI{q pe3Koro uso6paxeuzr Hyxuo nepeABr4Hyrb npe4lreurufi croJrrlK Ha
.1,16 uu.9evy paBeu [oKa3arenb npenoMJreHr4.fl rrJrocKolapannenbHofi uacruurr?

2, .llyna BLIAHa uenoopyxeuHblM rJra3oM rroA yrJroM 3I'.tlol KaKrrM yrJroM oHa Br,rAHer B

TeJIecKorI, ecnn (porycHoe paccroflHlle o6rerruna renecKorra paBHo 2000 uu, Br.rAr.rMoe

:/Benr.rqeHr4e onynrpa 2, 5'.
3. llamneencrufi 6unorns r.rMeer cneAyrouue xapa-KTepr,rcrr.rKr{: l,r: 3", ceeronofi

III'IaMerp o6rerruna Do6: 32 uu, AI,IaMerp Bbrxo4Hofo 3paqKa D' :4 MM, orrrr4qrecK:ajfi

,[nI4Ha L : 80 MM, yl,areHlde BbIXoIHoro 3parrK& a'p, : ]0 uu. Onpe4enurb Benr4truHy' r,r

IroJro)KeHI4g BXoAHofo 3paqKa, yuroBoe none 6unoKJrr B rrpocrpaHcrBe [peAMeroB.
4. ilpurenrnaa rpy6a Kenlepa cocronr vrs o6rerrnsa (f'oo: 100 uu, D/f "o: l;5,

,Za : 8) lI oKyJltpa ff'o* == 20 uu). Onpe4erurb Bt4Ar4Moe yBenr{qeHre spr.rremnoit
tpy6rr, Al4aMerpbr BXoAHoro LI BblxoAHoro 3paqKoB r,r yrJroBoe rroJre oKyJrrpa.

5. llrrqzcnurs yrnonofi [peAeJI pa3pe[errr4r 3pr4TeJrbHofi rpy6rr c BLrAr4MbrM yBenr4qeHr4eM
,10^ uAuaMerpoM BbrxoAuoro 3parrKa 3 uu, onpe4elxeurrfi:

reopuefii 4ra(f par<quu;
BO3I\4OX HOCT flMVI I TIT3A.

6. lleueo6rerrr{B 3pr4renrHoft ,rpy6br c yBennqeHfieM fr: -20 cocror4T r43 AByx roHK}rx
KoMrIoHeHroB c (poxycur,rrratr paccro.f,Hr.rsMr,r f t: -f z:.f' :200 uu raK, qro
gKBI4BiIJIeHrHoe (forycHoe paccrotHLle o6rerruea foo:2f'. OrryegeJrrzrb paccrorrHlae
MexAy KoMloHeHTaMI{ o6:r'extusa LI AJII{Hy sprzrenruofi rpy6u. Oryn-ap cqr{Tarr,
TOHKIIM.

7. Onpe4eurnrb rIOnoxeHLIe BxoAHoro sparrKa rB TeJrecKouuqecroft crlrcreMe Kennepa
4nunofi 150 uu, ecJII4 (forrycHoe paccro.rrHlre o6rexrzBa f oo: 120 uu, y4-"""*
BbrxoAHofo 3paqKa s'p,: 35 uu,zagrluit Qoranr,urrft orp$oK oKynrpa 30 uu.

8' I) spr,rrenrnoft rpy6e Sorcyqroe paccrorHr{e o6rextraBa -f'oo: l50uu, $oryut,re
Itaccro.{Hrlr KoMrIoHeHroB cl4:MMerpu.ruoft o6opauunarorqeft czcrelstf'3 : f t : 200 u.u,
rros4yruurrft flpoMe]r(yroK MexAy gTlrMr{ KoMrroHeHTaMr,r ds: g0 uu. onpe4ema,rr,
{lorycnoe paccrosHlle KoJrJIeKTr.rBa, npr4Hrrl,rrur Bo BHr{MaHr.re, qro aleprypHs;{
,4Ua$panvra HaxoAr.rrcr B cepeAr4He Bo3AyrnHOrO fipoMexyrxa d3, a a'p, .= 0.

9' Ilpra 4uIEue MexaHllqecroro ly6yca I30 MM Bu!;LrMoe yBen[qeHze Mr4KpocKorra -19. Kruc
I'it3MeHLITc-s yBerI4qeHI,Ie SToro Mr4KpocKorra, ecilv AJruHa MexaHrrqecroro ry6yca cranr3T
l) I60uu; 2) l90uu? @orycroe paccrorHlre o6rerrvBa MrzKpocrcona -3j, I uu. a

tB r[Ar,rMoe yBeflr{rreHr.r e oxy ttxpta 7 " .

l0. Onpeaelrlrr rny6LIHy pe3Ko zso6paNaeMofo rpocrpaHcrBa Mr,rKpocKorra, cocro-flrle]ro
u:g o6rerrusa 90x1,25 u oKyJrrpa c (forycHsrM paccrosHuel 25 uu.

n 1' l8.axoft uarn6o:nureft nenvqrturr o6rexr MoxHo paccMorperb B Mr{KpocKorr, y Koropo]ro
tslIAI4Moe yBelI{tIeHI,Ie -400, BIIAI,IMoe yBerlaqeHr.re oKynrpa 10", tuueirnoe rroJre oKyrspa.
l4 uu?

12' lEt MeranJlorpa$rauecxona MLIKpocKorre, Anr.rHa ry6yca Koroporo ilprrHflTa panngri
6ecroneqnocrl{, t4crlonmyeror o6rerrun c SorycuuM paccrorHuev 4A MM vr qucrosofi
aneprypofi Q1. <Dorycuoe paccro.gHlIe ry6yurofi rrr,rH3br 250uu. llafiru rroJre3Hoe
yBenI{qeHI'Ie MI{KpocKorIa I4 no4o6parr oKynl{p r{3 LrMerorqerocr na6opa: Br.rAr4MOe
yBenr4qeHr4e 6,3'; 10"; 12,5"; 16";20"; 25".

13. Onpe4enurr $orcycHoe paccloflHlle o6sexruna Mr{r(pocKorra c Br{At4Mbrrvr yBenr4r{eHr{eM -
400. QorcycHoe paccrotHlze oKylspa paBHo 25 nu. Paccro.qHze MexAy rperMeroM 14 er.o
uso6paxeHzelr rrocJle o6teKruna ]80 uu. Kounonesru MrrKpocKorra cqr,rraub
6ecroueqno roHKrIMr{.

14' C)upe4eJI[Tb Jll4Hefinoe nore u .qrlaMerp BbrxoArroro 3paqKa MrrKpocKorra c o6rexrlrBoM
8x0,2I4 oKyJItpoM c (poxycnrna paccro.f,Hr,rerrr 25 MM u yrnonrna nonen .30o.



15. FIan6olBIrIa{ aleprypa c'rlTl4qecKoro Mt4KpocKona 1,6. Karona pa3perxarcrlaf,
cnoco6nocrb M.r4KpocKorra B nu4rauofi o6nacrn cnerrpa?

16. Onpe4enurr rny6Hny pe3Ko Iaso6paxaenroro [pocrpaHcrBa 6rzororu.recK()ro
MI,IKpocKorIa, yKoMrIJIeKToBa,HHoro axpoMarr.rqecKr,rM o6rerrraeotvt 10x0,3 u oKynspotd c
BI4AI{MbrM yBerllqeHuev IA'". Ha6nro4eur.rr BbrnoJrHrrorcr B cBere c anznofi BoJlrrbr
0,0005 uu.

[7. Onpe4enzrr npeAen pa3perxeHur Merarurorpa(fz.recroro MrzKpocKotfur,

,FKoMlJIeKToBaHHoro rlJlaHaxpoMaroM c (foxycHrnr.l paccrorHr4eM 6,3 uu; ry6ycuofi
.nHHsofi c (forycuuM paccrotHuev, 250 MM Lr oKyn.flpoM c Br,rAtlMbrM yBerr4treH[ev ]0".
,{zauerp BbIXoAHoro 3paq(:a paBeH 0,82 uu. Ha6mo4enur BbrnoJrurrorcr B cBere c
,qnusofi BoJrHbr 0,0005 uu.

18. tOnpeAenzru uy6zuy pe3l(o r,rso6paxaeuoro rpocrpaHcrBa MeraJrnorpa$uvecKor,o
l\{LIKpocKorIailpv na6moAeuul4 B cBere c 4urauofi BoJrHbr 0,56 urcu. Mvrpocr<ol cocror4T
ug: o6tertvlBa c Qor<ycrurrl paccroflHr,rev^ 25 M.A4 vr.rzcronofi aneprypofi 0,2; ry6ycnoia
JII{H3bI c (forycuuM paccrof,Huev 250 MM vr oKyrrflpa c Bkr4vrMbrM yBeJrr{rreHr,reM I2,5" .

n9' lFlafitv [pI4paIrIeH]Ie BLIAITMoTo yBennqeHr,r{ Mr.rKpocKorra c Sorcycnrnr,r paccrorHr{.f,r,lr4
rr6terrlasa I4 oKyntpa ]5 uu 25 uu coorBelcrBeHHo rpu yBerrr{qeHIlra onrra.recrofi
Arrr.rHrr ry6yca ya 10,20,30.uu.

20. ,A"epo$ororpa(pzpoBaHlle ne46rcx c cauor€ra, JrerrrrJero Ha Bbrcore 5000 u co
oKopocrbro 4.J0 rcu/u,lporoaunaparoM c o6rerrunoM, r4Merorlzrvr (forycHoe paccroflHlre
-700 uu. ,{ouycrrzrrmrft cAsur uso6paNenvs. ga BpeM.f, oKcnoHlrpoBalvs. cocraBJrrer
t),03 uu. Kaxona MaKcr.rMaJrbnar nrr4epxra?

2.1.(l raxoro MitKct4MaJlbHofo paccrorHr4.rr MoxHo c(fororpa$r4poBarb MarrrlrHorrIlcnr,rfr
TeKcr c nrrcoroft 6yxn 2,2 l4ivt c [pI,IMeHeHVeu o6rerruBa c $orcycHrru paccrorHr4eM

'1000 uu? oororpa$uqecKafl pa3perraroqa{ cnoco6nocm 
"o.ra"n"it l8 uuit.

llasNlecrurcfl. nu Bct MarurHolrrcHarr crpaHLrrla B KaApe 24x36 uu? flpraurrr so
IlHI4MaHVe, qro nJrolrlaAb crpaHr4rlbr, 3a[oJrHeHHar reKcroM, cocraBJrset ]80x250 uu"

22" onpegetmts nar.rrvresrurzft pruMep [peAMeroB, Koropbre Mox(Ho paccMorperb rra
znpo(forocHl4MKe, ecrv. Bblcora creruru 20 rcu, Soxycnoe paccrorHr4e
znpo(foroo6rertuna 2000 .uu, orHocr,rreJrbnoe orBepcrr,re I; I l. Paspelrarorqax
c;noco6uocrs Sorounlnxu I00 rr-', apa:|perarcrq* ano.o6Hocrr aspoQoroo6rexrnea
rlbrrrr.rcJrrercr rro Sopuyne 5 5 0/R"

23. Onpegenzm rny6r,Iny uso6paNaeruoro [pocrpaHcrBa rrpr4 paccMarpr4Ba;6[fvt
rrso6paNenur fJra3oM (L: 250 uu). paccno.snue Ao npeAMera p1 -- 2000 u,u,
)/Bell4qeHu" Poo': -0,1i o6rerrun I{Meer tfoxyuroe paccrorHlre 200 u.u,
4ua(pparnreHHoe qtlcro 8, ynem.rveH]re B 3paqKax fo: L

24. Onpegeturs rny6uHy pe3Kocrll nplr paccMarpr4BaHwr raso6paNenux rJra3oM
(L:250uu). PaccrosHue Ao npeAv'era pr:2000MM, yBerruqeHr4e foo: -0,11
cr6lerrzn rlMeer (poxyuroe paccrotHr4e 200 un,1ua$parMenHoe qr4cJro 8, yaennueHr4e B
3parrKax fo: L

25. cDororpa(pnuecnuft o6rexrlm c (poxycHrnr,r paccrosHr4eM 50 uu ycraHoBneH rra
,nPIcraHIII{rc oT'eMKLI 3 u.Hai.r.u nepe4nuft u zaguttit rnaHbr rryu guaSparMeHHoM rrr,rcJre
J',5 u auaNterpe nrrHa Hepe3x:ocrr{ 0,03 uu,

26. C roMolrlblo o6reruea c (porycHrna paccro-rrHr,reM 58 uu Heo6xoruvro
cQotorpa(fupoBarb npocrpaHcrBo or 3,5 u Ao 6ecroneqHocrz, Onpe4erz.rr
nteo6xo4rauoe Anf, sToro 4lla(fpanvrerrHoe qucno v Avrcrar,qzro (forycr4poBKr4, ecJu4
n;r{aMerp Aorrycrr.rMoro nrrrHa. Hepe3Koc,rt4 0,03 uat.

27'Elaircu AuaMerp nso6paNeuftt I4cKycclfBeHHoro cnyrur,rKa 3enarz, r4Meroqero Ar.raMe']rp
.50 cu v nponeraloqero Ha Bblcore 500 rcn, npil (fororpaSzpoBaHr.rr4 elro
$oroanraparoM c o6rerrfisoM, y Koroporo $orcycuoe paccroruuef'oo: i7o rr.

28. lft'axue r<one6auras Bblcorbl calrondra Aorrycrr.rMbr upu aepo$orocr€rvuce o6rerrr,reoNr c
{rorycnrurl pascrotHlleM 600 uu v Ar4aMerpoM BxoAHoro 3parrKa 60 uu, ecilu
AorlycrlrMhrft rpyNolt Hepe3KocrI4 rasodpaNeHux 0,2 MM, a uacnrra6 cr€rraru 1:5000? C



.KaKoft Bblcorbr rIpoI{3BoAtITc{ cbeMKa? Kax u3MeHldrcr Aonycrr.rMoe rcole6anue Bblcorr,r,
ecJrI,I rrpu rex xe [poql4x ycJIoBI,Itx sa;---------------pEa$panvupoBarb o6rerrran Ao orBepcrux 6 uu?

29. tOnpeAenzrr HaI{MeHbIIryrc Bbrcory, c xoropoft Bo3MoxHo aepoSororpaQzpoeanrae
o6rerrusorrl c Sor<ycHbIM paocrorHr,reu 50 cM npn BpeMeHr,r BbrAepxKr,r I/200 c w
rlKopocrrl cauol€ra 720 wvt/u, ecJILI Aorrycruurrfi cABr.rr rzso6paxenus 0,2 uu.

i)0. JKaryro QororpaSuqecKyro pa3per[a]oqyro cuoco6uocrb AoJrxeH prMerb o6rerrmr,
rcoropuft [o3EoJILIJI 6rr c(fororpa(f]rpoBarb Ha raAp 24x36 uu Marrrr{HorrucHyro
orpaHI{IIy c nsrcoroft 6yrcn reKcra 2,2 uu? Onpe4enurru Soxycuoe paccrosHr,re
o6rexrusa, eclrvt paccro.flHl,Ie or reKcra $opuaronr 2]0x300 uu Ao rrJrocKocrr4
uso6paxeurr cocraBnser 600 uu.

31. tleerslqeecfl TeJIo JIaM[br HaKaJrr,rBaHr4r pai]Mepout 2,8x2 MM npoe4.rpyercs Ha gKpaH

:rpilrgofi co cBeroBbrM AHaMerpoM 30 uu. PaccrosHue or JlrH3br Ao gKpaHa cocraBJrrer
.J u, flouurrft cneronofi rloroK JraMlbr 250 nu. Oupe4enurr ocneqenuoc,ru
raso6paxeurzx. lloreprMr4 cBera B Jrr.rH3e npeuedpeur.

32.liy'.so6paxenue Connqa c(forycuponano Ha Jrr{cre 6yuaru c rroMorrlbro JrktH3Er c
$orcycnrm paccrotHllenr 50 MM LI cBeroBbrM .qr,raMerpoM 10 nrru. Onpe4enzrb AlraMerp
uro6paxeupIfl, vI ero ocnerqeunocrb, [oJrarar rpKocrb Connqa Lprcr:1,5.109 xlltvt},, a
oro yrJroBoft 4raair,rerp 2r:t:30'.. Koe$$rzqueHT npolycKaHus Jrr,rH3br toc : 0,g.

II p olrexyroqnr afl arrecraur{fi rrpoxoAr.rr n (f oprvre 3K3aMeHa.
Bllnpocu x exgaveuy

1 , ocuonnrre oflpeAeJreHnfl tr rronflTr.rfl reoMerpr,r-recxoft orrrrrKr4.
2, llpannna 3HaKoB B rrpr,rKnaAuoft ouruxe.
3,, 3axourr feoMerpuqecrofi orrrr,rKkt.
4" KapAunallHble gJIeMeHTLT LlAeanrnofi onrr,r.recrofi cr,rcreMbr. lloloNurerrb;rrafl 14

oTpr{rlaTeJrbr{ru orrTr{qecKar c}rcTeMa.
5, 3anncrarrlocru MexAy rloJlox(eHlrrMr.r u pa3MepaMr,r npeAMera v r.rso6paxeuu.r

(xaparrepHrre paccroxnur).
6, Tpu runa yBenr4qeHr,rr.

7, Ilerrrpe cnoco6a nocrpoeHlls xoAa ilr{a qepe3 r{AeaJrbuyro onrr.rqecKyro crrcreMy.
E, Pac'r€r xo,qa Jrfra qepe3 I{AeanbHyro olrr4qecKyro crrcreMy (ocHonnrre $opnaynu).9, flepe4nxx v garr,s.s. rJIaBHbIe roqKr..r MHoroKoMnouenruofi orrrr.rqecKofi cucrerra.sr.

3rszeaneHrnoe (f oxycHoe paccrorHr4 e.
10" ,{zaQparMt;r r{ r{x Ha3r{arreu}re.
1 [. Aueprypuaa 4aa(pparvra. l3xo4nofi ra nuxo4Hoft 3paqKrr.
11)-. Onpe4eJreHlre noJloxeHlzf, aueprypuofi 4ma(fparuu e onrnqecrofi cr4creMe c

6onrlrzu KoJrr4qecrBou 4ua(f panr,r 
"

11]. llonenas 4ua$parua. Jhanefinoe u yrnoBoe noJrr orrrr{.recrofi cr4creMrr.
14. Bunrerupyroqar 4uaQpanraa. Bxo4uoe n BbrxoAHoe oKHa. KoefiQuqaerlr

BI{HbeTr4pOBaHVt.

1 1i. Onpe4eJreHr{e 4eftcrnyrorusro orBepcrr,rr BXoAHoro 3parrKa.
I 6. O cH osHbre x ap aKTe pkrcrr4r\:"kr orrrr4qe cKHx M arepr4 ano B.

I l/. Jftasgu. Koucrpyxrr4BHbre [apaMerpbr. Kap4uuanbHlre gJreMeHrrr.
1{1. Jhansrr. (Dopnarr nzus (pacnoJromeHr.re DraBHbrx ro.rer).
1 9. llnocr<yre 3epKaJra. Ouronsrre 3aKoHoMepHocuz.
2 0. C $ epuqecKr.re 3 epKtura. Ocuonnrre 3 aKoHoMepHocrlr.
2 11 . llno crolapaJrJreJrbHbre rrJrsrcrznrr. o cnoBHbre 3aKouoMepuo crr.r.
22.. O trcu're cKr,re K Jrr,rHbr. O cu o nHrre 3 aKo H oMepH o crr4.
2!l . llpenorvurrroulr{e [pr{3Mbr. OcnosHrre 3 aKoHoMepHocrt4.
2zl. OtpaxareJrbrrbre [pr.r3Mbr. Ocnonurre 3aKoHoMepHocrri.
2!i.IIuHssr Openelx.
26. Axcprrosu.
2it . Ontu'aecr<ufi pacrp.
2[i. VcrpoficrBo rJra3a. XapaxtepvrcrvtKu rJra3a. Ceoficrna ura3a.



2 9. Telecr<orfiqecrlre cvcreMbr. 3pzrelrnar rpy6a Kennepa.
3 0. TenecxorruqecKr{e c}rcreMbr. 3pureltHax ryy1a f anune.fl .

31. Jlyua z e0 xaparcrepr.rcrr.rKr,r.

32. MurpocKorr 14 ero xapaKTepr.rcrr{Kr.r.

3 3 . oororpa(puuecxuft odrerrpr n. oqronnsre xapaKrepr,rcrrrKr4.
l) 4. rlpocre irtaue ocBerrrreJrbrrrbre crrcre urr. KonneKTop r{ KoHAeHcop.
ll5. OcserureJlbxrbre clrcreMbl MllKpocKorron. OcnerrareJrbHar ckrcreMa Keuepa.
36. Ocnerrarerlb[Ible cl{creMbl. Bz4rt ocBerr.rreJrbHbx olrr4qecKr,rx ct4creM.
37. llpoxeKrop u efo ocHoBHbre xapaKTepr{crlrKr,r.
3 8 . llp oerquo IrHbIe cldcreMbl Snzcron aqecKar [p o eKrlr4 oHHas cr4creMa.
3 9. llpoerql4ouHble cplcreMbl " fluacxonu.recKar rrp o eKrlr4 oHHar crrcreMa.

3lrlaqu r sKgaMeHy
n. lBHeecrz Sopvynrr Ant olpeAeJleHHrr AJrrHbr orpe3KoB a1 vr o2, a raKxe (forycuoro

llaccrof,Hl{fl, eclrvI nzneftnoe yBeruqeHr,re ttpx.r cMerrleHr4rr otrTzqecKofo KoMrroHerlra
lr3MeHtercs tt k PB, d paccrosHl4e MexAy npeAMeroM u uso6paNeHr.reM, panuoe I,
ocraerc-f, frocTorHHbrM.

2. 'Ipe6yercx c0ororpa(fllpoBarb uepr€xr pruMepaMr{ 50x75 cut c roMorrlbro o6rerrrana,
tfoxycuoe paccrotHlle Koroporo paBno I50uu. Ha rarcoru paccro.rrHlrz or o6reKTrdBa
oJleAyer rIoMeorI'ITb vepr€xt, qro6rr zso6pax<euze Ha rrJracrr4nKe r,rMeJro pa3Mep6r
,l0xl5 cu2?

3. llpz npoeql{poBaHl'II4 $ulrua c KaApoM 24x36 uu Ha Becb eKpaH, urnrerorqzft pa3Mep

'1200x1800 M^4 c noMorrlbro o6rerrvrna c (foxycnrnrr pacctoxn"eM -f' : 100 r, gr iu
3aJla Aon)Kua 6srrr He MeHere 5,1u. [tmyavMeroueroct 3ura He Moxer 6rrrr 6olee
:1,5 u. B srola cryrrae uso6paNeuze saftr,r€r rrkrLtrr> qacrb gKpaHa. Onpe4enurb pipMep
uto6paNeu ufl. Ha gKpane.

4. lfeneo6rexrzs cocrollT !r3 [oJro)ru'reJrbHoro roHKoro KoMrroHeHTa c $orycurnra
paccrotHl{eM-fi" : 300 MM u orpkIllareJlbHofo KoM[oHeHra c f2' : -100 MM, paccrofl;g1r4e
n{exAy KoMrIo}reHTaMI'I d == 275 ruu. Onpe4erurb rroJroxeHr4e rrJrocKocrr.r uneurpr
orHocI4TeJIbHo BTOpO|O KOMTIOHeHTa, ecJrr4 [peAMer paclonoxeH [epeA rrepBbM
noMnoHeHToM nra paccroflHr,ru I0 u.

5. Onpe4enutb IBaHMHoe pacnoJloxeHr{e roHKofi.nrangrr c ([orycnrrM paccrorrrue 130 u.u,
pac[oJroxennoii n Bo3Ayxe, ]rpeAMera I{ gKpaHa, na roropofi rrpoerlripyerc-f, c rroMorrlb,ro
groft mangrr AeficrnureJlbuoe zso6paxeHr.re npeAMe"ra c rrflTvrrparHbrM yBelr.rqeHr4eM.
Fiax uslaenrrc-s 9Tr,r pacclorHr.r s,, ecrr BTopaf, cpeAa - BoAa (n" : I ,3 3 3)?

6. IIa paccro.rrEtlrr{ s1 : 50 uu u s2: 100 uu or rzcroqHr4Ka cBera (2y : 20 uu)
ycraHoBJreHu 4uaQparuhr c orBepcrr4sMvr, pa2tui.ycbr Koropbrx fu : l5 MM v R2 : 20 uu.
Onpegenurb, I'IcxoA.fl LI3 3aKoHoB rlptMoJrr.rHefinoro n He3aBncvrMoro paclpocrpaHeHr.rr
cBeTa' pa3Mepbl 3OH T9III{ I{ [onyTeHI'I Ha SKpaHe, paCIIOJIoXeHHoM Ha paCCTotHIIH
sj: 500 MM o'I I{crorrHI,IKa cBera, ecnu rleHTpbr r.rcroqHr.rKa cBera, 4va(fparu r,r gKparra
relKar ua oAnoft np.auoft.

7. IIa cronrrco I43MeHrITcs KoKyrlaxcx.rrry6rana no4o€Ma, ecJr[ cHaqaJra cMorperb rra.
TaKyIO TOTIKy AHa, qro ryq 3peHut oKil3brBaercr [ep[eHAuKyJrrpHbrM K rroBepxHocur4
lloAbl, a 3areM cMorperb Ha rotrKy AHa, Koropas. y!;urc:aa or uepnofi na I u? fly61arra
no4odrraa 2 u. floxagareJrb rrpeJroMneHnn noau I, 3 3.

8. JFIa nyuE cBeroBoro Jlyr{a, IrAylrlero r43 Bo3Ayxa, rrocraBvrrtv ilracrvrHy v3 creKrra c
n2:1,5183, uonepxHocll4 lloropofi napzurJrenbHbr Apyr Apyry. Tonqzua nJracrzHbr
d : 4 uu. Kax [3MeHLITcrI onrllqecKar AJrr{Ha rryrr4 Jrfra, ecJrrr ttyt AB 6y4er rraAarb rra
rJracrr{Hy: a). nopuanrno; 6). no4 yrnona 301

9. Llpe4rraer y: l00uu pac[oJloxerr Ha paccrorHr{rr s: -450 MM or BofHylor.o
3lspKana c r : -200 uu. anpepeJrr{Tb /', s', F, Dnq, a raKxe op,' v D', ecnu areprypHzrt
4ua(fparua pacloJrolxena BrrepeAr.r 3epKana Ha paccrorrtuu 70 uu u D1n : 50 uu.



10. flosalr JryrIbI c ([orycurnr paccro.f,Hr{eM .f' : 50 uu Ha paccroflHlrv a' : 25 uu
pac[oJloxeH rJItB ua6lroAareJrt, AI,IaMerp 3par{Ka Koroporo paBeu 3 uu. Onpe4enlrrr
rroJrolKeH}re r4 Ar,raMeTpbl 3paqKoB.

I 1. T'eneo6beKTIlB cocrol,IT LI3 .II,Byx roHKpIX KoMrrolreuToB, pacnoJroxeHHbx Ha paccro.f,Hr4r4

'd: I20MM llpyr or Apyra. (Dorycuoe paccrorHr{e repBoro KoMrroHeHraft':200utt,
BToporo fz' == -100 uu, floctepeAl{He r\{exAy KoMloHeHTaMr4 ycraHoBJreHa arreprypr{as
,4ua(ppanraa r{I4aMerpoM 70 uu. Onpe4erurb rroJroxeHr4e BXoAHolo 3paqKa
'releoSrerruna orHocLITeJIbHo rleptsoro KoMrroHeHTa v BbrxoAHoro 3paqKa
OTHocI4TerbHo BTopofo KoMIIoHesm. Flafiru lzHefiuoe yBenr4qeHr{e B 3patrKax.

12" I-Iepea ronxofi ilausoft Ha paccrotuuu 60 Jvtl4 ycraHoBJreHa 4na(pparrrra .{urrMerpgtur
.20 uu. @oxyuroe paccronntre JILIH3rT f : 100 uu. Haftru yrnoBoe v nzgeftsoe
'FBeIr{rreHI,Ie B 3paqKax.

X3.,{ana ABorKoBbrrryKrrafl Jrr.H3a vB creKna EKIT (n": 1,5713), c rt:27,3 uu \t
'ronqznofi d -- 6 uu.llpra raxofi TonIqLIHe Jrr.rH3a craner reJrecKorrr4.recKofi?

n4.)Jaiatu roJrrqr.rHy Jrr,rH3br c KoHcrpyKTr,rBHbrMr4 flapaMerpaMu rl : 40 uu; 12: -30 u:n,
no:1,5163, trPZ roropoft oHa craHer a(foxamnoft. flpra pac.r€re He rrcnonr3oBarrb
rfoprvryny orrrr{qecKofi culrr JruH3br.

15..lluuga LrMeer cJreAyroque KoHcrpyrTrrBHbre napaMerpbri rt: l20uu; 12: l00uu,
d: 20 M14, crer$ro K8 (n: 1,5183) r pacrronoxceHa B Bo3Alxe. Onpe4enurb rLrrr Jrr4H3br,
e€ $orycHoe paccrotwuef'u (poranrubre orpe3Kr4 sF, s'F." Oupe4enzm rroJrox€Hlre 5s,
Li'77' rnanHrx TorreK, He rronb3yrcr $oprraynauu.

16.ll nldn3e-Irape saAHLIft dloxyc coBlaAaer c nepuuuofi nropofi rroBepxHoc.pr4.
()npe4eulrrb roKa3areJrb rrpeJroM lrelus. c"teKrra n e.

17.1)nru'aecKas. cLrIra fIoJIoxI{TeJIrnofi nuus,;_ 5 dnmp, orpr{rlareJrrnofi urlnsrr 3 dnntp.
Ifafiru $orycnoe paccrotHl{e c}IcreMbr, Koropar rtonyqurcr ) ecrrrr Jrr,rH3br pacrroJrox{errbr
rlrrJroTHyro.

18. lTy'rorc rapanJreJlbHrx nyvefi [aAaer Ha rrJrocKonapanJrenbHyro rrJracruuy (d: 20 Jvt,M,

n: 1,5). B HaqaJIbHoM rIoJroxeHLI[ rlJlacrr{Fra [epleHAuKyJrrpHa nyqKy, 3areM ed
rroBopaquBaror Ha 5o. venry paBHo [ollepeqHoe cMerrleHr4e nyuefi uy'ffia?

19.IlH'rucrl{Tb [ono]KeHl4e BXOAHoTo 3parrrca n rpy6e larI,rue.s, cocrosrqeft vz roHKofo
cr6teKruna c (foxycurtna paccrotHr.reM 90 uu v roHKoro oKyJrrpa c (lorycurnvr
paccrotHl{etr'. -30 MM, e}Irv rnas y4ar€H or oKynflpa Ha paccro.rrHr4e 12,6 uu. Kax,oe
)/rJIoBoe none 6y4er I{Merb rpy6a, ecJII,I oruocr4TeJrbHoe orBepcrr4e o6rexrrasa 1:j?

20' cDoxycuoe paccrosH[e o6rerrr,rna spzrenr,nofi rpy6rr nprMoro rrso6paxenu;r
J"t: I50MJvt, a o6opauunaroulefi JIHI{3br fs== 50uu. Buauro" y""o"qeHr4e rpy6rr
.I-r: 6", a yBenrtregr.re o6opauvnarorqefi Jrr.rH3br f : -l. Oupe4enurr SoxycH,le
paccro.f,Hlre KoJrJreKTr,rBa r4 AJt r{Hy 3pureJrbHoft rpy6u.

21. Siputensuaxrpy6a c (foxyursnra paccrorHrreu o6terrnnafo6' : 500 MM yc"raloBJreHa rrur
eiecxone'{uocrr. Ha KaKoe ltaccrorHr.ro ld uaao nepeABr,rHyrb oKynrp rpy6rr, qro6irr
rcno BlrAerb rrpeAMerbr Ha paccrosnrru 50 u?

22.,L\m paccMarplrBalr4fl. MeJIKI,IX opfaHr,r3MoB ilpr.rMeHsror Jryly Creuxoua, Koropz.r{
IrpeAcraBJlter co6ofi rIoJIOXrITenbHyro KoHrleHTpr.rqecKyro nvH3y a rz : -(1/3)d.
OupeAelarr [oJIo)KeHI4e dlorycon u rJraBHbrx nnocrocrefi nyrrhr r,r3 creKJra c
l[loKa3areJreM npeJroMJreHr4J{ n: ],5. fle AonxeH pacflonafarbc, rpe,4Mer,
lp,accMarpr{saerlrrft qepe3 TaKyro nyuy?

23, [\ttx paccMarpl,IBaHus, MeJrx:I{x opraHr,r3MoB rrpr{MeHrror Jryny Creuxoua, Koropi].t
npeAcraBJrser co6ofi rIoJroxLITeJIbHyTo KoHrleHTpr.rqecKyro nr{H3y c tz: -!/a)d,
lElrrqucnrarb paALIycbI KprIBIz3Hbr, ToJrrrlr{Hy, (forycnne paccro.rrHr4r vr $ora6nrre
orpe3Klz JryfIbI, y t<otopoft BLIAI{Moe yBenl4qeHr4e 25. floxagareJrb rrpenoMJreHkrfl. rrpprtrfl-lb
paBHErM n: 1,5"

24' lllnpege.Ill{Tb KoIrcrpyKTLIBHbIe [apaMerpbr oAuoJrrlHgosofi q/rrbr B Br{Ae craurr,rerpuungft
ABotKoBblrlyrlofi JII,IH3rI c ELI.4I{MrIM yBenI4qeHl,rett 4, nraneftnrrrra floneM 2v: 45 uu.



AI'IaMerpoM BblxoAHoro 3parlKa D" : 4 Mrw, y4aJreHr,reM BbrxoAHoro 3patrKa ep,' : 35 uu,
florcasarerb [peJroMJreHr,rr nprlHrrb paBHbrrvr n ,= ],5.

25. Orcqeruuft uurpocKorl I,IMeer Bql,rMoe yBerrrqeur4e -200, $oryuroe paccrosHue
oKyJltpa 25 uu. Aueprypuar 4za(pparura pacroJroxeHa B 3arHeft (foranurofi nnocxocru
o6texrrlsa u e€ A[aMerp paBeH 7 uu. PaccrosHze MexAy [peAMeroM vr ero
t'tso6paxeru{eM rlocne uurpoo6reKTr{Ba L: 192 uat. OlreKTnB cqr{Tam 6ecroue.r:Ho
ToHKI'IM KoMrIoHeHTou. Haft:r[ rloJloxeHrde r4 Ar,raMerp BbrxoAHoro 3paqKa Mr4KpocKorra..

26. Orcq€rnrrfi.. MlIKpocKorI llMeer Br{ArrMoe yBenr4qeHne -200. Bzgrauoe yBen1aqeH1ae
oKyntpa I0".PaccrotHl4e MexAy rlpeAMeroM ra uso6paxeglreM rrocJre ruurpoo6reK.T[Ba
L : 192 uu. Katcuru AoJIXeH 6rrrr 4uauerp arreprypnofi 4zaSparMbr, ycraHoBneHnoii s
raAgeft Qoxa;rruoft rIJIocKocrLr unt<poo6reKTr,rBa, ecnr{ Ar{aMerp BbrxoAHoro 3pal6a
MI'IKpocKorIa D' : I uu? O6ler<run u oKyJrrp cqr,rrarb 6ecxone.rHo roHKrr14r4
.KOMNOHEHTAMI{.

27.ltrpeguer pacroJloxeH Ha paccrotHlrrrr l,55uu repeA ro.rxofi nepeAHefo (foxyca
,l6tertusa MaKpocKona c (forycurru paccrorHr.reM 15,5 uu. I4so6paNeu". 

^no.,n.

o6rextrana paccMarpllBaercjr qepe3 oKynrp c (forycnrnra paccrorHr{ev 20 uu. Hafiru
]BIIAI,IMOE YBETUqEHUE MI4KPOCK OTIA V O ITUqCCKYIO AJII4 HY TY6Y C A,

28. lB nngrEpHoM MrrKpocKore rfoxycuoe paccrorHr,re o6rerruna fo6' : 30 uu, (forcycnoe
llaccrotHl{e oKyJlr{pa fo*' : 20 uu, paccrotHr4e MexAy 6ecroHe.rHo roHKr.rMt4
l(oMloHeHTanru o6lertraBa ]t{ oKyJlxpa d: IIAuu. fiuaxterp arreprypuofi 4ua$parMp,r
'DAr: l0 uu. Haftr:u pa3Mep BbIXoAHofo 3paqKa, ecJrrr npeAMerHar n11ocKoc,T]6
paCIIoJIOXeHa Ha paCCTOrHt4rr a1 : -45 uu.

29. @oroo6beKTldB c $oxycnrrM paccrotrrzeu 50 M,tt ycraHoBJreH Ha Ar,rcraHrlt4ro crenarcz
4 u. Hairru nepe4nuft h sa/tuuit nJraHbr orHocr4TeJrbHo rrJrocKocrr.r un€Hrcra nlu
2pa(ppanvreHHoM rrr,rcJre 5,6 u;. guarvterpe rrrrHa pacceflHLrs,6' : 0,04 uu.

30. <Doroo6beKrl4BoM c $orcycnuM paccroruuev_ 28 uu seo6xoAnMo cfrororpaQupoBarr;
IrpocrpaHcrBo or 3 u Ao 6ecr<one.rHoctv. Oupe4elnm 4rza(fparMenHoe qr4cro lr
III'IcraHIIt4Io (forycvponKl4, eoJIIr Aorlyc'rprMbrfi npyxorc paccefl:ntrs. i' : 0,03 uu.

31.IGryro Sotorpa$uqecKyIo pa3pemaloqyro cnoco6nocrr AorrlreH r4Merb o6rexrnn,
NoropsIfi no3BoJII{JI 6rr c(fororpa(frllpoBarb Ha rca4p 24x36 w MarrrgHorrr4cHyro
crpaHHIIy c errcoroft 6yrn reKcra 2,2 tvwt? Onpe4enum Soxycuoe paccrorHue
o6rex'rzna, ecJIIl paccroslltue or reKcra lpoprrlarou 210x300larr,r Ao 11nocKoc1r4
lrso6paNenux oocraBJrser 600 urvr, nr,rHeftrmrfi npeAeJr p€r:perrreHr.rr Qorocr,caii' :0,04 rvru.

CatrocrosreJrf,,Hafl pa6ora ctyAeHToB BKJrroqaer, n ce6.s:
1' Ay4zropnafl caMocrc,.f,TeJlbHafl pa6ora cryAeuTa no Ar4crl[[nr4He BbrrroJrgrerorr

ua na6oparopHbrx 14 [paKTr4qecKr{x 3aclflTkrflx npv pe[reHkrv 3a+aq.
2' Bneaylztopnaa cal4ocrotreJlbHar pa6ora BhrnoJrHrercr cryAeHToM rrpr4

yrly6neunoM I'I3freHur4 ALrc\wIrJrLIHbI rro reMe upoft4euuofi nexqr,rr,r, ilpu rroAforoBKe K
la6opatopHrru pa6oram, ilpu llhlrloJlneHrru rypconofi pa6oru. Ocsonnoft (foprraoft
caMocrotreusnofi pabotu cryAeHTa.f,BJl{erc.fl r{3yqeu[e KoHcrreKTa lexqzfi, peKoMeHAosaHHOft
Jrnrepalr'ypbr.

Kvpconaa pa6ora BbIrIoJIHtercj[ IIo teNre <Pac.rer orrr4qecroft czcreruBr Arrs.(foryczponru
Jla3epHolro I43rfreHI'Is>" Ans KaxAoro cryAeHTa onpeAenenbr vrHnvBvrAyarrbHbre HarraJrbHbre
rexHMqe cKu e [apaMeTpbr, [o KoTopErM rrpo]r3BrlAr.rTcs pacqeT.

VIfl

F ,{nuHa BoJrHbr

uztryueuul,L
(rurr nasepa)

Pa4nycrr
KpLrBrI3rrbr

3epKan

pe3oHaTOpa,

tt tr Yz

[1tlz'na
pe3oHaropa,

L

[uaverp nyrla Ha

o6pa6arunaeuofi
rroBepxHocT!r,

d=2y"

Paccroqurze.uo
o6pa6arrnaeuofi
loBepxHocrH, a

llonopor
onrt,r.recrofi
ocu

10,6 urrr.r
COr-JIa3eD

5 rr,r

-5 rvr

0,8 vr 200 urrvr lu OAno
tIoBopoTHor?



3epKuuro
2 0,(i943 rraxrra

py6r.rHonrrfi
JIa:tep

250 rrarra

-250 rvru

500 utr,t 0,05 una 3000 ruu HET

1
J 6312,8 nrvr

He-Ne-lagep
200 rrarra

-200 uu
30 CM 0,002 rr,rrr,r 0,7 tr,t HET

4 0,448 uxu
aproHonrrft
JItrIEP

300 urvr

-260 uu
450 utvl luu 30 cru HET

5 510,6 nrra

Jrtrrep Ha [apax
Me,[pr

0,'75
-0,75

M

M

1,5 tr,t 3 urr,r 1,5 u O4Ho

noBoporHoe
3epr(aJro

6 340 srr,r

na:rep Ha

KPACI{TEJISX

400 rr,rrr,r

-400 uu
0,6 0,8 uv 600 rr,rnr HET

7 33'7 nw
a3oTHbrE Jra3ep

20cu
-20 ct't

250 rr,rrra 2uu 780 ruu OAtro
IIOBOpOTHT)e

3EDKZMO
8 I16,1 nu

no7lopo4urrE
ATCIM

120 urr,r

-120 vrvr

240 vu 0,7 una 350 cu HET

9 676,4 u*r
rplrnrononlrfi
JIA3ED

140 cu
-140 cu

70 crvr 0,3 cu 5v HET

l0 193 rna,

sxcullepurrfi
Jra3ep

80 cu
-60 cv

liZO crvr 200 vrrr.r 2u HET

ll 1,06 narrr.r

neo4r,ruonrrfi
I€I3ED

400 uu
-400 rrarra

2l]0 nrnr 0,5 uvr 540 urra OAno
noBopoTHoe

3epKiuro
t2 1,0:3 lrxu,

Yb-I4Af-naseo
1u
-l tvt

l.l rra 0, 02 uu 0,8 u HET

la
IJ 62'l HM,

Jra3ep Ha rrapax
3OJIOTA

50 cu
-50 crra

0,75 nr 0,1 cu 670 nanr HET

t4 440 mu,
He-Cd-na:ep

175,5 rr,lrra

-175,5 urvr

3iiO rrarra I urra 60 cv OAuo
rroBopoTHOe

3EDKAJIO
I5 1100 rnr,

TUTiAH-

canr[uponufi
Jr€t3ep

0,5 u
-0,5 u

0,,45 rr,t 0,008 urr.r 950 rrav HET

t6 1,3 Jt5 uru,
xnltnqecxrnfi
Jra30p

3lr
-3v

560 urra 0,06 uv 580 cu OAno
noBopoTHoe
3epKaJro

I7 1,0(i nrxr,r

Nd-HAf naseo
lu
-0,6 v

0,!) u 125 urtr 850 uu HET

CaMocrosreJIbHaJI pa6ora 3aBepmaer saraqu Bcex Apyrr{x Br4AoB yqe6Horo npoqecca r4
Moxer ocyuecrBJrf,Tbc.fl Ha [eKIILI]nx, ceMlrHapax, rrpaKTr,rqecKr4x saHflThrflx, ra6oparopHbx
3aEflTvIflx, KoHcynbralll{tx. KaK Soprvra opratrl43arluu fre6Horo rrpoqecca caMocrorreJrbgil;{
pa6ora oryAeHToB [peAcraBnter co6oft qeneuanpaBJreHHyro crrcreMarrrqecKyro AerrenbHocrr)
[o npuoSpereHr{ro 3HaIiI]/]fr, Ooyrqecr]Bnf, eMyro r}He ayAr4Topul,I.

Konrponr Bbr[oJIHeHI{t caMocl]otrenbHofi pa6oru ocyrqecrBnsercr B xoAe BbrloJrHeHW r.{

SanII'ITbI ra6oparopHblx pa6or rlo AltcqrarrJlllHe, rrpr4 BbrrronHeHzr.r rtpaKTr,rqecKux 3a,4aHv it, npu
sarrlr4Te r(ypcoBoft pa6oThr, Ha 3K3aMeHe.

It. Mouoxpouarrrqecrr,re rr xpoMarr.rqeoKrze a6eppa4uu.
2. MoHoxporvra ruqecKlre aleppaguu. pagloxeHue 3eft,uerfl .

3. Pasroxeuue 3efi4elr. CSepnuecxafl a6eppa\krs..



4. Pagroxeuue 3eft4enx. Koua. fiucropcux.
5. Acruruarn3M r4 Kpr{BH3Ha noJrr.
6. XpouaruvecKr.re a6eppat;,1uu. XpourarusM rltJroxeHr4r.
7. Xporuarusrrl yBeruqeHrlr. Bropravurrft cnexrp.
8. Pac'rer a6eppaqufi olrr4rrecKofi czorenarr (ocuonuue noroxeuux).
9 . Cyirruupon auue a6eppaa:,uir..

I 0. O6rexu,rBbr 3pr,rreJrbHbrx rpy6.
11. Orynxpbr 3pr.rrerrbHrx rpy6.
1 2. O5renu,rBbr Mr.rKpocKorroB. Knaccz (f Hr ar\r4tr.
1 3. Orynxpbr Mr,rKpocKorroB.

14. Kuaccz(praxaqr.ra (pororpa(pzqeoKlrx o6rerrrzson. IllzpoxoyrorrbHbre
y3KoyroJr.buue (DO.

15. Kraccu$zxaqzr $ororpa(fr.rqecKrrrx o6rerrnason. Hopuanrnue oo v oo
nepeMeHrrbnrrl $oxycnuM paccrorH.[reM.

'7 . YqEEHO-METOAI4IIT]CKOE I,I I,IHOO PMAIII4OHHOE OEECIIEqEHI4E
r{rrcqurxJrrrHbr (MoAyJrfl )

a), ocHonHar .rrrareparypa* :

1. Bap4anxn B.A. Ozgraqecxue ocHoBbr oflrr.rKr,r [3uer<rponHufi pecypc]: y.re6noe
noco6r'r,e/ Bap4anrn B.A.- 3nertpoH.TeKcroBbre AaHHbre.- Honocrz6upcr: Culupcxwft
rocyAapcrBeuurrfi yHl4Bepcurer reJleKoMuynuraqufi u znlpoprvrarzxu,2015.- 235 c.-pexurvr
Ao cryrra: http : //www. iprbo oksho p.rul 40 5 5 4.-. OE C < IllRbo oks >.

2. L[Ian4apon B.M. Ocuonrr SrasraqecKoia r{ KBaHroBofi onrzru [3nexrponnr;rfi
pecypc]: yre6noe uoco6ue/ lllant4apon B.M.- Srerrpon.reKcroBbre AaHHbre.- Tovcrc:
Ton'rcrufi rocyAapcrBenHrrfi yHl,IBepcr,rrer cr.roreM ylpaBneHr{fl vr pa[v$neKTpoHrrxn,2012----
197 c.-- Pexuu Aocryrra: http://www.iprbookshop.ruil4018.- DBC <IpRbooks>.

3. O4rauoron C.E. Pacuet, KoHcrpyl4poBaHr,re r ri3foroBJreHr.re 4ra(fparquoHHbx rr
roJrorpa.MMHbrx orrrr,rqecKrrx oJreMerrroB f3nexrpounrrft pecypc]: y.re6Hoe uoco6ue/ O4unoron
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Ayluropzu AIrfr rIpoBeAeHIdr salgtuir ocHalrleHbr coBpeMeHHbrMlr repcoHnlrbHbrrvrr
KoMrlbrcTepauu, o6re4un0uurnun B JIoKaJIbHyro Bbrqr{oJrr{TeJrbHyro cerb }r yKoMnJreKToBaHHblMr4
neo6xoAuubrM cLIcreMHbIM rI [puKJraAHbrM rrporpaMMHbrM o6ecueqeHueu (narer ZEMAX,
cr{creMa MareMarurrecKrrx Lt }ruxeHepurrx pac u6ror MATLAB).
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