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. onTfiqecKue MaTepfiaJlbt 14
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3JreMeHTaM na3epHBrx npu6opoa
I4 CI{CTEM;

r o6octioerrBarbnpernafaeMbte
TexHnqecr049 perxeHfi r npu
npoeKrr4poBaHHfi y3nop H

3reMeHroB na3epH6rx rlpr46opoB
a ct4cTeM.

Braregr:
HaBbrKaMU npoeKTr4poqaHrrs
Tr4loBbrx crzcreM, npuSopoa,
y3noB h Aeranefi la:eppofi
TexH14Kr.r, na3epHbtx onrlrKo-
3reKTpoHHbrx npu6opo'a u
ct4cTeM.
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flK-3. Cnoco6eu
paqcqhTbtBaTb,

npoeKTr4poBaTb H

l(oHcTpyHpoBaT6 Tr4nOBEre

c14creMbr, npn6oprl, yslrr
v AeTaJjn latepuou.
TexHr4 lfl,t, ta3epHbr)(
onThKo-3JreKTpOrJHbrx

npzbopoa tz cucl.eM

flK-3. I. 3ufei npununnsr
xoncrpyrap d e4H ur Jra3 epHbr x
onrnro-elerrpouurx npu6opoe, ux
y3JroB l,r SIeMeHToB, 3neMeHTHylO
oa3y, t4crroJlb3yeMyrc B v3/elfi[AK
na:epHoft TbxHar<u.
IIK-3.2, Yrraeel ru6rzparu rllerol(rr)
pacvdra npr.i ppspa6o'rxe rrffi epHbrx
npu6opoe u c4creM, paccqlirLtBarl
napaMerpbt u daparrepac.ru rcn

onTHLrecKOUO y3na na3epH btx
npu6opon h ctlcreM,
roucrpynpcinarb rnnoBble neruz u
yrlrr la-:ep aofr TexH[rKr4,

nol6zparr llo 3aAaHHElM

3saer:
. ocHoBHbte Tunbt v

xapaKTeprIcTr4KtI OnT14r{ecKrrx

cIdcTeM Jra3epH6rx orrTr4Ko-

3nerTpoHH6rx rrp146opoB,

o6opy.qoBaHr4r ra'rexnogorrzfi ;
. npzHrlnlr6rKoHcTpyr4pqBaHnt

na3epH6lx onrr4Ko-3JreqrpoHHbrx
npu6opon, ux y3noB 14

3NOMCHTOB;

! 3reMeHTHyrc 6ary,
rcnoJlb3yeMyrc B v3Ae lil4flX
lasepHoft TexHr4Kr4, tpQau ta
o(poprraneuna uepreNefi z
noHcrpyrropcrofi
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no
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napaMeTpaM h xapar0epHcThKaM
3reMeHTHyro 6aay aa:epHlrx
npu6opoe l.l cllcreM.
IlK-3.3. Bnageer nprrrnarHrrMr4
npofpaMMaMr,r pac.reTa Jra3epHErx
onrr4 Ko-gne.KTponnr,x npu6opon,
KOM nbroTep rrBrM14 TeXHOJIOTATMT,T

pacqeTa rr KoHcrpyHpoBaHut
J1a3epH6tx o rrTl4Ko-3r eKTpoHHbrx
npn6opon;

aol(yMe HTatI1414.

Yueer:
e srr6aparu verog(u) pacqera

npz paspa6ofte narepuHx
npz6opon vcplcreu:

. paccqr{TErBarB napaMQTpbr }r

xapaKTepr4cTr4KId OnTrlr{ecKof o
y3na ra3epHbrx npu6qpoa rz

cncTeM;
. uoHcTpyupoBaTbTr4nqBbre

.4eranr{ 14 y3nLr fla3epqoii
TEXHI4K}I;

. NOA6I,IPATb IIO 34{AHHFIM

napaMerpaM r4

xapaKTepncrr4r(aM g[eMeHrHyro

6aey na:epHux npra6opou rz

CUCTCM;

. aHMVt3UpOBaTb,npeIoTaBntTb
n orpopvrrrs pe3ynbrarbr
npoeKrHo-uoHcrpyxrQpcxofi
,[erreJ]bHocr14 npu palpa6orrce
JraalepHbrx npz6opoa, Qucreu ra

rexttolorzfi,
Bn44eer:
. [p]rr0ra,4H6rMt4nporpaMMaMv

pac.{eTa Jra3epHbrx ontuKo-
3JreKTpoHHbtx npu6opbs.

4. OEbEM rr CTpyKTypA AI,ICqUUTT{HbI
Tpy4oevrrcocrb ArrcqpmJrzHbr cocraBJr.rrer 9 ga.{erutx eArzHr,ru, 324 rraca.

TeNratz.recKrlfi rrJraH

P A:4 CI I. f CO M Cr P,n::ffIrff.fi 
JI€KIII,I O HH'IX 3 A Hfl TIIfi N O IU C{UTIJIUH E

Tenra 1, OcHoeuute fioHrrnt H 3aKo]rbr feoMerpuqecrc il onrurcn.
Co4epxtauze reMbr: StEgzqecxas v re

Ceerquatcrl TorIKa, cBeroBofi Jryrr, orrrl4rrecKaf
flpe,qnaer r4 efo H3o6paxeHr4o. Conpnr(eHHbre ro
Muzltoe u Aei crBr4TenbHoe Ll3o6paxeHue. OnrnrrecKarr cr4creMa, rIgHTpr{poBaHHa{ onrr4qecKa.fl
cl{creMa. Orru'{ecxat ocb. llpanura 3HaKoB, floraaarelb rrponoM rrenvrfl cppAbr. 3aroH
npqMonlrHefirroro pacnpocrpaHeHlrt cBera, 3aKoH orpoKeHr.{q. 3axou He3aBrlcrdMoro
pacnpocTpaHeHr4r cBeToBbIX nyrrKoB, 3aKoH npeIoMIeHrZq.
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T etvlA 2, I4geatrcuax orrruqecKa.rr cucreMa.
Co4epltaHze reMbl: I'eopzr uAeamnofi onrnqecxofi cr4creMbr. Jlzuefiuoe yBenuqeHrzel

I'lAealruofr orrl,IqecKoft cacleurr. Kap,lunanbnbre oJreMeHTbr: saanuft Sorcyc, 3alHee (por<ycHoe
paccroruze, 3arnfl.fl. $olcaltnax rlJlocKocrb. Kap4uHanbHbre gJreMeHTbr: nepe.{uufi Soxyc, nepeAHee
Qor<ycHoe paccrosHlle, neperHta SoxamHar rrJrocxocrr. Kap4rzuaJrbHbre sJreMeHTbr: HaBHbre roqKrz
I4 uocxocru. I(apaznanbHble gJIeMeHTbI: Qoxycurre paccro.aHlzs. llonoNnreJrbHas r4r orpurlare rrbHafl,
onrl4r{ecKar QlrrcreMa. Oopnayna Hlrotoua, Sopnayna orpe3KoB, Soprr,ryna faycca. Vrnonoe n
rlporomsoe yllenl4rleHue. Cnqsr Me)Kry yBenr,rqeHrznlu. fiva cnoco6d HaxoxAeHr,rs noJroxeHr4fl r.r

pa3Mepa nso6palIteH[r. Onpe4eneHue rloJror(enr4fl SoraltHux v rJraBHbrx nlocxocreft B

MHOTOKOMIIOHeHTHLIX oIITI4r{eQKI4x cl4cTeMax, llapaxcnanbHble nyqu. llapaxCualtHaq o6Jrac6.
Illepnufi z nlopofr [apaKcr4anbHbre nyr{r4.

Tenra 3. OrpaHnueHlrg nyq66s nyvefi B orrrl4qecKr4x clrcreMax.
CoAepxauze reMbl: .{raa$parubr v ux Ha3HaqeHr.re. Tpz su4a auafipanvr (oupeAeJreHr4r,

pncyttxu)' AA, nxo4Iroft rr nrrxo4noft 3paqKr,r, Onpe4elenze lonor(eH]rr .AA e cno]KHoft
o'nruqecrofi cncreue. llA, .nuHefinoe rr yfnoBoe rofl.rr orrr,ruecro{ cr4creMbr, B.{, nxo4noe z
BbrxoAHoe oKHa. Koe$$uqneur BrrHberupoBaHr4fl,. Onpe4eleHrae nJrorqa4.r Aeficreyroqero
orBepcrl4s BXoAHofo 3patrKa, Koe$$uqrzeHrrr orpar(eHr4r, nornou[enrar H rrponycKaHufl" Anfl.
onrl4r{ecKoft czcrerrarr.

Tewa 4. A6epparlrarz orrrlrqecKrlx cucreM.
Co4epxauue reMbl: Mouoxporuarr,rqecKr.re r4 xpoMarr4qecKr.re a6epparyuu (onpe4enenur).

MoHoxpoualrl,Ir{ecKl{e a6eppaquu (reouerpu.recxzfi currcl). Pasroxoure 3efireu. C(pepvr.recrar
a1eppagut Itorr,ra. lncropcux. Acrzruau.r3M 14 Kpr.rBr43Ha rroJrfl. Xpouaruuecnlre id"ppuurr.
Xpouarusvr rTo,rrolKeHr.rf,. -xporvrarusM yBenr.rqeuzr. Bropn.rHbrfi crreKTp.

PasAefl 2, Ournqecnlre cMcreMul npu6opon.
Teua 1. Onrv qecrcvt e Aerallu.
Co4epxcauae reMbl: OcHosHLre xapaKTepr4crr{Kkr onru.recKr4x Marepr4anoB. Jlungrr.

I(oHcrpyxrl4llHble [apaMerpbl, Kap,4unarbHbre 3JreMeHTbr. JInHgu. @opnau nzns (pacnoJro]KeHne
UIaBHbIX ro'reN). llnocrze 3epK€rna. C(fepuvecxue 3epKana. lllocronapanJreJrbHbre nJracrr.rHbr.
Onrn'IecKze KJII4Hbfl. llpenovlxrorql,re [pr,r3Mbr. OrpaNarelrHrre upkt3Mbr" Pac.relr pa3MepoB
o[paxarenbHblx npI43M. flpranreplr npI43M. Ilansrr (DpeHelr. Axczronrr, Onrraqecrufi pacrp.

Tet,ra2.. Onruqecxae clrcleMbr AJrr aitepoB.
Co4epxauue reMbl: Crpyrrypa na3epHofo ryrrKa. llpeo6patoBaHze .rra3eprroro nfrKa.

[op-r4ox ra6apuruoro pacrrera cr4creMbr, rpoxyclrpyrorqefi la-:epuoe r43nyrreHze.
Telra 3. has xax o[Tr4qecKaq cucreMa.
Co4epxaHue reMbl: Ycrpoftcmo rna3a. Xapar<repucrurKr4 urasa. Cnoftcrea rJra3a:

aKKoMoAaIIvtr, a4arrra\vfl Lr pa3pelrarcqa{ cuoco6Hocrt. CsoftcrBa fra3a: 6zuorcynrpHoe 3peHrde,
cTepeocKorlurlleoKoe 3peHl{e, sMMerponl4.recxnfi rnas. Tpe6oBaHr4{, npeAbrBnfleMbre K Er43yaJrbHoMy
olrrurrecKoir,ry npz6opy. Bz4ranroe yBenuqeHr4e rr pa3perxarcqafl cnoco6Hocrb orrrr4qecxoro upu6opa
coBMecTHo c fIra3oM.

Tewa 4. TerecrconnqecKZe chcreMbl.
Co4epNauIae reMbl: TelecronuqecKr4e cr4creMr,r. 3pzrertrnar rpy6a Kennepa. 3prarelruan

rpy6a falulerl. Xapaxrepucrlllo4. O6sexrreH 3pr4renbHbrx rpy6, Oryntpu spztenrn"rx rpy6,
Tevra 5. Ilynau MHKpocKon.

Co4epxatrze reMbl: Ilirna v e€ xapaKrepr.rcrr4Kr.r. Tunu Jry[. Mzrpocrcon u ero
xapaKTepI{crI{KI4. O6reKrtlebI MlaKpocKorroB. Knaccra$ur<arJts.. Oxyrrxpnr MnKpocKorroB.
OpnerurerrbHble cl{creMbl MLII(pocKorroB. OceerurerbHas czcreir,ra Itepepa B rrpoxoA.flrrleM cBere.
ObeerurerbHble cl4creMbl Ml4r1:pocKorroB, Oceerzrerr>Hafl cLrcrervra Kdnepa e orpaN€nHoM cBere.
llpocrefi urpr e ocBerr{TeJrbHbre ca creMbr. Kollerrop a KoHAeHcop.

Tenaa 6, @ororpa$u.{ecKrafi o6reKrfis.
Corepxauue reMbl: OcuoBurre xapaKTepr4crr4Kpr SororpaSrzqecKoro o6rerrzna. 3r<crosuqHn.

fny6rana pe3Ko zso6paNaenoro rrpocrpaHcrBa (pororpa$zqecKorro o6rerrzBa" cserocrara
SprorpaQzqecKoro o6rexrnna. Knaccu$LrKar\vfl. (DO no 3HarreHr4ro 4ua(pparueHlrofo lrvcna.



KlaccuQnraqzx Qororpa$rzqecKllx o6reKtrzeos. IlluponoyroJrbHbre v y3KoyronbHbre OO.
Ifioprvrantnue OO z <DO o repeMeHrrrnvr (foxyurbrM paccrorHr.reM.

Tevra 7, OcserurerlHbre rz npoeKr_(r4oHHbre cucreMbr.
Co4epxtaHze reMbr; OcsernrelbHbre cr{creurr. BuAlr ocBerr4TerbHbrx c}rcreM.

4ro ocHoBHble xapaKTepl4crI,IKH. Ilpoexquouuue cr4creMbr. 3ruqxonn.rec1afl
o u creu a. [u acx o ulr ve cK ar n po eKrrr4 oH Hafl. aver evra,

Cogepxauue [paKTr{qecKrrx sausrufi
PasAe.il 1. Ieorrerpuqecmaq orrruna.
Terrta 1. OcHosrrtre rroHrrlrs r4 3aKoHbr reoMerprzqecxofi onruxz.
Co4epxa.uue [paKTI,IqecKLIX zartgtufr: nparTr4qecKoe 3aHflTr.re 1 <lloxa:arenb rrpenoM rreHvrfl,

qpeAbl), npa.KTl4qecKoe 3aHtrl4e 2 <3aroHbl feoMerpraqecxofi orrrr,rKr4), npaKTnrrecxoe gausrue 3
<ll4learr"wan orrur{ecKa.s cr{,rcrelua. KapAuHamHbre 3JreMeHrbr), [paKTr.{qecKoe 3aHsrue 4 <,{raaQparrr,rr:
anepTypHar, rroJreBar, Br,IHbeTprp)/rculaf, ),

PasAe.[ 2. Onruqecrrre cucreMur npu6opon.
Teua 1. Olrzqecxne,rleraJrlr.
Co4epN<alrze [paKTI,IqecKIrx sa:nstufr; [paKTuqecKoe 3aHsrlae 5 <OnrprqecKue AeraJrr,r: JrprH3br,

3ppKana. XatrlarrepucraKl4)), nlpaKTI,IqecKoe 3aHtrI4e 6 <<Onrvqecxze Teranv: rnocKorrapaJrJreJrrFra{
rflacru Ha, onr:Hqecxu fi ruruH, fipa3Mtt. Xapaxrep vcrnKu>>,

Tenaa 4.'l'erecrconaqecKr4e cncreMbr-
Co4epx<auze [paKTHrIecKax 3aHtITuit: npaxruqecKoe 3aHrrve 7 <(Terecrorrr4qecKLre cl4creMbr:

:pure,rsHax lpy6a Kellepa, 3pr4TeJrbHa.f, rpy6a latruutes. Xapaxrepucrr.rKr4>.
Tervra 5. Jlyna u MuKpocKon.

Co4eplrauue [paKTLIqecKLIX zalaxtuit: [paKTaqecKoe 3aH.f,Trre 8 <tJlyua ra ee xaparrepucrkr:llkr.
Mzxpocrorr 14 ero xapaKTeprdc'rrzxr4)).

Tenra 6. Oororpa$raqecnuf o6rexrun.
Co4eplrauze [paKlvqecKrzx saustuit: npaKTurrecr<oe saHqu4e 9

{apaxrepzcrr.rrs4).
< Oororp acf la'recxnit o6r eKrH s,

Teua 7, OcsernreruHbre r4 rrpoenur,roHHbre cucreMbl.
Co4eplralrue [paKTHrIecKLIX zausrnfr.'. npaKTr4qecKoe 3aHrr]re 10 <OceernTeJlbHbre cr4creMbr.

flp o exquoHHbre cr4creMu. Xap anreprzcrr4Kr.r).

CoAepxanue radoparopHbrx saHqrufi
PasAeJr 1. feoruerpuqecxaq orrrnKa.
Tenaa 1. OcHoeHsre noHrrrufl il 3aKoHbr reoMerparrecroil oflrurcu.
Co4epxcaune la6oparopFlblx za:nsrufi:, na6oparopuan pa6ora I <Onpe4e:reHue loloNeuzfi u

pa3MepoB lrcroqHzKa cBera ria ocHose 3aKoHoB reoMerprzqecrcofi orrrrzKr.r)), nadoparop]Flaxpa6ota2
<Onpe4elenue sKBI4BaJIeHTHofo $onycuoro paccroflHLrfl MHororqoMnoneuruoft onru-recrofi
cI'IcreMbI>, la6oparopuar pa6ora 3 <Onpe4eJreHr.re nonoxreHnfi pr pa3MepoB raso6paxreuuft
nbeAMeroB pa-:luunoft Qoprrru B I4AeanbHofi onrzqecroft cvcreMe), la6oparopyas pa6o.ra 4
<flocrpoeuue xoAa npoLI3BoJIr,Horo ryrra trepe3 rzAeMbHyro onrurrecKyro crrcreMy>, na6oparopHat
pa6ora 5 <Oupe4eJIeHI4e noroxceszfi r4 pa3MepoB 3parrKoB orrrr{qecKoft oucreuu>

Paqel 2" Onru.recrcHe cr,tcreMsl npu6opon.
Tervra 1. Ol'raqecnue ,[eraJrr4.

Co4epxanue na6oparopHbrx satxruia: na6oparopuar pp6ora 6 <OupeAeJreHr.re
K0 H CTpyKTr4B Hbrx n ap aMeTp oB Jrr4 H3 pa3nur{Hbrx TrzrroB ) .

Tevra 4, TerecxonuqecKue or4creMbr.

Co4epxanue la6oparopl{blx san"sruft: na6oparopuax palota 7 <<PacHel ofiTlrqecr<oft cxerurr
T9JIeCKOIIr4rteCKax cIIcTeM AByX TI{IOB).

Terraa 6. @ororpa$ra.lecrcHii o6r,ercrLre,

Co4ep>Icauze na6oparopHtlx zaus'tuit: Ila6oparopHax pa6ora 8 <Onpe4eleuue uy6uHrr
pg3Kocrr4 npu $ororpa$zponarrnu o6terron>,

flpoxemop u
npoeKrlr4oHFrat



s. oIIErrotIHbIE cPtrFACTB A )\Jrfl TEKvrrIEro KoHTpoJr.fl yCTIEBAEMOCTI4,
rIP o ME )Itvr o rIH o rZ arrn c rAIII,rrr r o I{T o rA M o c B o \,Hufl AtI cIII4TIJII4HrI

14 YTIEE HO. MET OAI4IIII CK OE OEE CTIEIIEHI,IE CAMO CT OqTEJT bHOTZ PAS O TTT
CTYNEHTOB

5.1. Tenyqufi lcourpoJrb ycrreBaeMocrrr
Ilpuuepurrfi uepeuenb B orrpocoB rc pefi ruur-lcoprrpo.rrro j\b 1

1) tDugz.recxas14reoMerpr,rqecKarorrrr4Ka.rlpur<ra4uaroltr4Ka.
2) Csersqaqc-f, TorIKa, cseroeofi Jryq, onrrzrrecKar InuHary.{a.
3) folroqenrprlqHocrb nyrrKa ny.refi.
4) llpe4l,rer ra ero rzgo6palr(eHr4e. ConpucdnHbre rorrKrr.
5) llpocrpancrna npe.4MeroB 14 uso6paNeur,rft. Mnlauoe v reftcrsvreJrbHoe

{:o6paxreuue,
6) onrzqecKascl4creMa,IIeHTplrpoBaHHafl.orrrlzqecKarrcr4cTeMa. onruqecxagocr.
7) flpanula 3HaKor|.
8) Ilorcasarerb npenoMrreHlrs cpelbr.
9) 3axourrp.rrMonuHeftsoropaclpocrpaHeHrrrcBera,3aKoHorporer{r4rr.
l0) 3axou He3aBI4cI{Moro pacnpocrpaHeHr{r cBeroBbrx nyqKoB, 3ar(oFr rrpenoMnegr,rr,
11) Teopux ra4ealruoft orrrr4qecKoft cracreuu.
12) rlznefinoeyBerr{r{eHr4er{AeanbHofionrlr-recroficracreirarr.
13) Kap4Izna-unHble eJIeMeHrbI: 3aAHrafi fioxyc, 3aAHee (forrycHoe pacc,rorHr,re, 3, Lr) r\ilPArltrilrrbHblc sJlsMeH'rbr; 3aAHI,II4 (poKyc, 3aAHee {poKycHoe pacc,IotHl,Ie, 3AIJiIflA

QOKanbHaq Ir]IocKocTb,
14) KapAzual*rue oJIeMeHTbI: nepe4uuft Soryc, nepeAnee $oxyuroe paccrorHr4e,

nBpe4urr Qoraltnaa nJrocKocrb.
15) KapAuHa-urHbre DJreMeHTbr: fJraBHbre rorrKr.r u rrJrocKocrrl
16) Itap4uHallurre gJIeMeHrbI: Sonycunre paccro.f,rlr4r. Iloroxurernnas LI

o[pzqaTenbHaq onTr,rqecKas cr4 cTeMa.
17) Oopnayna Htroloua, (foprr.ryna orpe3KoB, $opnayna faycca.
18) Vrrtoeoe 14 rlpoAonbHoe yBenr4r{enue. Ceqsb Me)rqy yBenrrqeHr4sMr4.
19) [na cnoco6a saxoxrAeHr4ff rroJrox( eHnfl. Lr pa3Mepa u:o6paxeunr.
20) OnpeAeleuze [ono]I(eHl4s $orzurrurrx Lr rJxaBHbrx nrocrocrefi B

MHOIOKOMIIOHEHTHbIX ONTI4I{COKI4X CI4CTCMAX.

2l) [uaQparnrbr r4 rz.x Ha3HarreHue,
22) Tpunuga4ua$panr,r(oupegeneuzr,pucyunz).
23) A{, nxo4uofi u ntrxo4uofi:paurz.
24) Onpe4enen[e rroJroxeuttn A[s cnorxHofi orrrr4r{ecKoft cqcreue,
25) [I[, lunefiHoe u yfnoBoe flonfl or]Tuqecxoft cr4creMbr.
26) B[, nxo4Hoe H BbrxoAHoe oKHa. Kosf,QzqzeHr Br4Hberr4p,oBaH|rfl..
27) Onpe4eleHze qKa.

Ilpuue q J\b1
1) Ha rarofi yro lufl., yrraB rroA yrnoM

4 l o na noBepxHocrb creKJra (r) = 1, 5 3 2 4)? Ha noBepxuocrr anvrasa( n : 2, 4 1 9 4)'?
2) Ha crexnsuuylb unacrl4HKy c [oKa3arereM rrpeJroMJreuufr n : ],54 rraAaer ryrr cBera.

Kaxos yron naAeHr4s. rylra,..hz y.on Me)KAy orparxduHtrM 14 rrpenounegHrru nyr{aMr4 paneu 902
3) I-paSauecxl4 Iloxa3arb, qro B cl4creMe r43 AByx rrrocKax cepxal, pacnonoxeHHblx rroA

yl-noM d rpyr K Apyry, yfon MexAy naAarouuM nyr{oM u orpax<eHurnra 6y4er B ABa pasa 6olture
yfna Me)r(Ay 3epKanaMH.

4) fny6una BoAbr e soAoervre paBHa 2,5 u. Ha6lrc4arelr
lqrxaqnft Ha AHe, npuueu nytr 3peHr.i.[ HopManeH K rroBepxHocrr{ BoAbr.
paccroflHr.re ilpeAMera or rroBepxHocrr.r BoAbr. lloxagarelb npeJroMneHfit

5)

cMoTpr,rT Ha npeAMer,
Onpe4enrarb Kaxyqeect
BOAbr npr4H.flTb paBHbrM

fpa0nuecrl4M nocrpoeHueM uafitu rroJro)KeHr4e conpaNelruofi ro.rnr4 I ' s srrlyr(roM



3epKane, ecJIIz [peAMerFlas roqKa A pacnorraraeras. Ha orrrvqecxofi ocu (srLMeqauue: o6e roqxu
Qoxyca coBlra,[alor 14 HaxoAlrrcfl Me)KAy IIeHTpoM cdrepsr z ee nepuuuoit; rJraBHbre rrlocKocrr4
ooBnaAaror pr npoxoAsr qepe3 Beprxt4Hy orpar(arcqeft nonepxuocru).

6) fpaQ uuecnr.rM rto crp o eHr.reM rtairru vs o 6paNeur{e rrpelMe r a B t B z, ectu ou o6pasyer c
qnrr4r{ecKofi ocsro orpHrlarenbHoft orrru.recKofi cr{creMbr HH' yrot vJ Lr -f :_f'.

7) B rpocrpaHc'rBe npeAMeroB onril.recKofi cr{creMbr HH'
r{pxir'toyroruvux BCDE, fpaQuuecKaM uocrpoeHr4eM uairru nso6paxroHr,re ororo
epw -7:7'.

8) Jfpa$r'ruecr<u, IIrIIIoJIHI4B nocrpoeHr{e xoAa nyuefi c r4crroJrb3oBaHr{eM 3a1oHa
qrpaxeHlu, noKa3arb, Hapyuaer rI,I llrocKaq orpaxaroqa-s noBepxHoctr rouoqeHTpr.rrrHocrb nyr{Ka.

9) Hailu rpa$zuecI<z 3KBI4BaneHTHoe neperHee SorycHoe paccroflHte cr4creMbl
co-crorttlei us rpdx roHKr4x Jrr4H3 B Bo3,4yxe, ecJrrr -f, :.ft' :60 MM, -rt:f2' : 30 uu, -fs:_fr' : -
2i5 uu, dt : .J0 uu, dz : )0 uu.

10) Oupe4elarb BeJrIrqI{Hy lzso6pax<eHufl, y', AaBaeMoro KoMrroHeHTOM, ecrrr4 y : 30 Mu, -

"f,: f' : I20 MIvt vI z -- -42'.

pacnonaraeTc{
rrpflMoyroJrbHrrKa,

12) onraqecxaq cl{creMa cocrorlT kr3 AByx roHKr4x KoMrroHeHToE, paarroJro)r(eHHbrx B
Bo3Ayxe: fi' : I39,78 uu, f2' : -222,1 uu, d : 72,2 uu. Onpe4enlarr Sorcycuoe paccrorHr.re
cIIcTeMbI, KOOp,4I4HaTbtAF,Q'F'',AH,A'H"ATaKXe A',2,/"eCnVIAt: -400,MMLly:25 uru,

13) llepe4 4nyxlzusonofi onru.recKoft czcrevroft LB roirr<zx Jrr.rH3 B Bo3Ayxe Ha
paccro.sHuLr at : -170 uu or nepnoft Jrr.rH3Er c fi' : 50 uu pacrroJro)KpH rrpe.qMer AB: ! : l0 uu.
Sropar JII{H3a c $oxycHtlM paccrof nuetv_ fz' : 60 JvtM pacnonoxeHa Ha paccroflnuu d: 25 uu o.r
rlppBoft JII4H3bL BTF{I4crzrb BerI4rIVHy aso6paxeunx (zagauy pe[rarb no Soprraynairl faycca),

14) onpeAenurb rIoJIoxeHLre u rpraMerpbr 3paqKoB B cr4MMerpr{rrnofi cucteMe, ecJrr4

ft :.ft' : -.fr:ft' : 120 *tu;d:50 MM;aAn:25 uu;D:20 uu.
15) flepe4 rouxofi ilansofi Ha paccroruupt 60 MM ycraHoBJreHa 4raa$parvra AuaMerpoM

20 uu' @oxycnoe paccro{Hl4e JILIH3bI f : 100 uu. B za1uefi $oxanr4ofi rrJrocKocrr4 ycraHoBneHa
rloJleBa.f, 4I'ra$parua AvaMerpoM l0 uu. Haftru yrJroBoe rroJre Jrr4H3br ts rrpocrpaHcrBe npeAMeroB,
eqnr{ np eAM e'rHafl, rrJrocKocrb pacnoJro}Kena e 6ecroHeqHo crrr.

l1) If,aitru rpa$u.recnn oKBr.rBaJreHrHoe 3a4Hee
cpcroxqefi u3" rp€x roHKr4x Jrr.rn3 B Bo3Ayxe, ecJrr{ -fl
fl: fs' : 50 uu, d1 : 70 uu, clz : 20 uu.

1)

z)
a\

4)

s)
6)

t)
8)

e)

10)

I l)
r2)
13)
14)
15)

1)

E{tl0 (n"
2\

$oxycuoe paccrorHr,re cncreMbr
:f1' : 100 uu, -rt:"f2' : -40 uu,

Ilpunaepnufi uepeueub BorrpocoB rc pefiurur-rcoryrpolrc J\b2
OcHosHHe xapal{Tepr4crr.rKrr onrvqecr{r4x Marepr{anoB.
JIz s: rr. Ko ucrpyxrz BHbre flap aMerpbr. Kap4zuanbHhre s JleM eHTbr.
JIuHsrr, Oopnru nuus (pacnoJro)r(eHr4e rJraBHbrx rouex).
lllo cxze 3 epr(ana. O uronnrre 3 aKoHoMepHo crr.r.
C Q epuuecrclre 3 epKana. O cuouHrre 3 aKoHoMepHo crr4.
fllocxonapaJrJreJrbHbre rrJracrr{Hbr. ocHoeHrre 3aKoHoMepxrocrrz.
Onruqecrze KrI,rHbq. OcnoeHrle 3aKoHoMepHocrr4.
flpusirarr. O6osHaqeHzr rrpr43M.

flpeloultrcrlv e npr43Mbr. OcuoeHr,re 3aKoHoMepHocrr4.
OrpaNarelbHr,Ie ppr{3rvlrr. OcHosHbre 3aKoHoMepHocrrz.
Facqer pasnrepdn orpa)r(areJrbHbrx nprz3M.
llpavrepu rpu3Mr.
Jlunsu (DpeHeln.

AxcuxoHu,
Ourzqecrzft pacrp.

IlpuuepHue rpaKTrrqecrr,r e 3ap'arrvs p efi ruHr-rcourp o"nn j\b2
Hafiru KapAI4HaJrbHbIe orpe3Klr ct4MMerpzquoft ABo-sKoBbrnyuofi Jrr4H3br r,r3 creKJra: 1,5713), y rcoropoft rt : 27,3 MM,TorrrJ\r4Ha Jrr{H3br d: 6 uu.
onpe4ellarb nepeAHee I4 3aAHee Soxycuue paccrorHr{r [r,rH3br c KoHcrpyKTr,rBHbrMrr



4apaMerpa[r4 rt : 100 uu; rz: 282,94 uu, d: 10 uu, creKJro RB (n + I,5lB3), ecJrr{ nepBaf, cpeAa
+ Bo3Ayx, a rocneAH.s fl, cpera - BoAa (n -- I , 3 3 3) .

3) B pe3ynbrare rasruepeuzfi rnfl JIt4H3br onpeAeJreHbl cneAyroilIrde napaMerpbr:
rtt : 12: I9 'uu, d : 6 uu,-f' : 300 uu.Hewy paBeH rroKa3areJrb rrpenoMJregr4r creKJra rzHsH?4) onpe4elutl $oxycHoe paccrosHr4e r.r noJro)r(eHr.re fJraBHbrx roqeK Jrr{H3br crl: rz: 100 uu,d:50 uu,yt: 1,5.

5) l(oHqeHrpraqecKa-f, lrr4Hsa c pa1LrycaMr Kpr,rBr43Hbr nonepxuocreft rt : ; 80 uu;
rp:165M.^4 BbrrrorHeHa v3 creKJra KB (nr: l,JIS3). Onpe4elram frprycHoe paccrotrHr,re JrnH3br,
TPIIiII'IHy JII.IH3bI u Soralr,uue orpe3KI,L flpunecru p[cyHoK, rra KoropoM rro1a3arb Bce
KapAr4Hanbr{r,re orpe3Kr{ KoHrleHTpuqecKofi Jrr.rH3br.

6) CnulaerpuqHas lBo{KoBbrnyKnalr Jrr{H3a, dg crexla Rg (nr: I,5IB3),
ulueer $orycuoe paccro.flHrle 100 MM, TorrlJuny 5 un. laTb parvycbr KprzBr,r3Hbr Jrr4H3br,
ppcnonoxenHoft s Bo3Ayxe.

7) Onrv.recxa.f, clzcreMa o6pasonaua AByMs 3epKanaMpr rt : -200 MM u rz : _40 un,
pPccro{Hlre I\4e)KAy 3epKaJIaMLI paBl{o -83,52 uu. Pacc,anra'rb $onycuoe paccro.f,Err{e onruqecKofi
clzcreMbr, ne1le4Hufi u zagyuft f,oralrurre orpe3Kr4.

8) 3a o6lerruBoM c froxycurrvr paccrorHr4eM-f' : 120 uu, prHocr,rrenbHbrM orBepcrrzeM
|t'4, yrrcvslM IIoJIeM 2a : 12" ycraHoBneHa nprl3Ma Ha paccrornuu Qt : 30 uu. Bxoluofi .puoo
cOBnanaer c onpaeofi o6r'eKrttsa, npkrrrauaeMofo 6ecxonequo roHKr4M. Haftru Anr,rHy xoAa nyqa B
npr{3Me.

9) llepe4 nnocKonapalrerusofi rnacrr4HKoft ua paccroflxrr4r.r st : -100 uu notre;11Eu
upe4uer. Onpe4elzrb rIoJIoxeHLIe ero raso6paxteuvfl. v BenvrruHy npoAoJrbHoro cMe[IeHr,rs Jryqa,
eQla roluqvra ilrracruruxu d : 60 ntn, rroKa3arenb rrpenoMneHr4s creKra n : 1,5.

flpunrepnrrfi uepeuenb BorrpocoB x pefiruur-rcogrpo.rrro J\b3
l) Vcrpoficrno fJreBa.

2) Xapaxreprzcrr4Krz rJra3a.
3) Csoftcrna fJra3a: aKKoMolarlnfl., a/Lanrar\vfl u pa3perxaronlarr cnocoduocu,
4) Csoficrna fJla3a: 6unoryrrpuoe 3peHr4e, crepeocKonrdqecKoe 3peHue,

3MMeTporrktqecxuft |nas.
5)

6)

t)
8)

e)

Tpe6 oeauufl , rrpeA:sfl BrseMbre K Br,r3yaJIbH oMy oilTr4qecroMy
Bu4zuoe yBelr4rreHr4e u pa3peuarcuar cnoco6nocrr

rprOopy.
onrnqecKoro npr,r6opa

OQBMeCTHO C fJra3OM.

TelecxonuqecKne czcreMbr. 3purelrnax rpy6aKennepa,
TelecronuqecKne cr4 creMbr. 3purelruar r:py 6 a | ffiures..
TelecxonzqecKLre cr4creMbr. Xapaxrepracrr4Kr.r.

10) Ilyna z ee xaparrepr4crr4Kr4.
I 1) Tznu ryn.
12) Muxpocnol tr ero xapaKreprdcrr4Kr4.
13) OceerurersHlrd cr4creMbr Mr4KpocKorroB. Ocserr4rerbHas c.rrcreMa K€nepa B

npoxoA.srqeM cBeTe.

I4) OcseuterbHrle cncreMbl MI4KpocKorroB. OcserIlrerFHa-fl cr4creMa Kenepa B
otpaxeuHoM cBeTe,

15) flpocrefilrl4eocBerlirenbHblecrrcreMbr. Kornexropr4KoHAeHcop.
16) ocHosHHe xapa*repr4crr4Kr. $ororpaQuqecKoro o6:sexr:upa. 3rccnosuqur.
17) fny6una pesKo lT3o6palraeMoro npocrpaHcrBa (pororpaStrqecr(olo o6rexrzea.
18) Ceerocura Qororpa(fraqecKoro o6rerrzsa. Knaccu(fr,rKarlr{fl OO rro 3Harregr4ro

4r,f aft parvreHHoro rrrrcJra.

19) oceerzrerbHbrecrrcrenarr. Bu4rrocBerr4TeJrbHbrxcrzcreM.
20) flporxexrop r4 ero ocHoBHbre xapaKTepr4crr4Kr4.
21) llpoexqzoHHbIecl4creMu, 3nucxoruqecKarnpoeKrlr4oHHqs.cvcreMa.
22) flpoexquoHHble ot4creMlt. fluacxonr4qecKar npoeKr{r4oHHas. cucreMa.



{ualterp o6rexrusa Do6: 32 uu, Ar4aMerp BbrxoAHoro 3parrKa D' : 4 MM, onru
L,: B0 MM, yIureHI,Ie BbIXolIHoro 3paqKa a.'p. : l0 uu. Onpelelnlb Berr4rrhHy
B[oAHoro 3paqKa, yrJroBoe nole 6zuoKnr B npocrpaHcrBe npeAMeroB.

2) 3purerrua.r rpy6a Kellepa cocroprr ug o6terruna (f'oo: l00utt, D/f'oo: L'5,

1)
flpuuepnue rp arTuqecKrre 3aa rtlar. p eft rr.*rrrrconrpo.nr Nbl

llarureeecrcufi 6znorcJrb r4Meer cneAyroq[e xapa-KTeipucruxut: fr :

2a : B) 14 oKyJrrpa (f'on: 20 uu). Onpe4enurb BrrAr4Moe yBelr4qeHr4e

AzaMeTpbr BXOAHOTO 14 BbTXOIHO|O 3parrKOB r.r yrnoBoe rlone oKynspa.
?\ Iluquclurt yruonofi npeAen pa3perrreur{r spzrelnnoft rpy6tr

ltf0uu; 2) I90un? ooxycnoe paccrorirne o6reKrrasa MzKpocKorra 3J,l A4u,

Kproporo BI4lu4Moe yBerlirleHr,re -400, BuAr4Moe yBenr4qeHr4e oKynspa 10", tuueitnoe
I4 uu?

t) AepoSororpa$r,rponaHrae seAerc-f, c cavol€ra, ner.sIrlgro Ha
cftopocruo 450 rcu/u, (poroannaparoM c o6rerrrzeoM, HMerorlrarvr Sor<ycnoe paccroi
{onycrzrrarrfi cABI{r u:<l6paxceHnr 3a BpeMs gKcrroHrrpoBalkrfl. cocraBJrrer 0,03
MpKCrzM anbnzua nr,l4epNxa?

8) C xaroro MaKcr.rMaJrbHoro paccr oflHr4fl. Molr(Ho csororpaQupoBarb
r0ncr c sltcorofi 6yxn 2,2 rvM c npI4MeHeHVenr o6rexrvBa c @orcycnrna paccrosHr4
Qororpa0uqecKat pa3pelxaruuar cnoco6Hocrr cocraBr-ser lB uu-t , Pasr{ecrz

, cnetonofi
Ka-f, Anr4Ha

IIOJIO)KEHI4E

ft rpy6n,

Br4nuMbrM

A BI,IAI4MOE

one oKyJrflpa

5000 u co
ne 300 uu.

KaKosa

uonucurrfi
1000 um?

TIT4 BC'

HA

BA

JII4H3bI C

AI,IAMETP

TITEJIbHA.'I

yBerl4qeHl4ett 10" I4 AI4aMerpoM BbrxoAHoro 3paqxa 3 uu, onpe4en$eiutrft:reopu 4uQpaxqrzu;
Bp3MOIKHOCT'MI4 lJra3a,

4) flpa 4nraHe MexaHuqecxoro ry6yca 130 MM Bzrruwoe yFen[qeFrr4e Mr,r xona -19.
(ax u:veHI{Tc{ yBenl4r{eHlle gToro MrrKpocKona, ecrv Anv:na MexaHtrrqecrolo ry6 craHer 1)

yperuveuue oxytrLpa 7^.

)) unpeAenr.rrr uybuuy pe3Ko raso6paxraeruoro upocrpanc
cpcroxqero us o6reKruea 90x 1,25 a oxynxpa c QorcycHbrM paccroxHrz{rq 25 uu.

5) Onpe4elnrr rny6rany pe3Ko raso6paxraeruoro upocrpancrna MLrKpOCKOna,

6) Kaxofi naraborn,lrefi BeJrvr{r4Hbr o6:sexr MoxHo pacqMorperb B M KpocKorl, y

MAIXI4HONVCHAS CTPAHITIIA B KAAPE 24X36 UU? IIPUNqTb BO BHI,IMAHI4E, IITO TIJIO cTpaHHubr,
34nonHeHHar reKcroM. cocraBJtlf,er I B0 x25 0 uu.

e) Onpe4elurb H€rrrMeHburufi pa:vrep npcAMeroB, KoropBJe MoxHo pac
aQpo0orocnr4Mr(e, ecJrr4 Bbrcora creuxu 20 rcu, QoxycHoe paccrorHrze
2000 uu, orllocl4reJlbHoe orBepctue I;ll. Pa:peuraroqar crroco6nocfr SoronneHx 100 uu-t, a
pa3peuarcUas cnoco6nocrt aopo$oroo6nexrr4Ba Br,rrrr4c rlercfl. no Sopnayne 550/R.

l0) Csersqeec.f, TeJIo JIaMIIbI HaKilJrr4BaHrzq pa3Mepotrt 2,8x2 uu npoeu Ha sKpaH
lfisgofi co cBeroBbIM AI4aMerpotvt 30 ttu.PacctorHr4e or Jrr4H3br Ao grpaHa cocraBJrfler az. flonnrifi

MI{ CBETA Bceerosofi ro'roK JIaMTIII 250 nu. Onpe4erurr ocnenl0HHocrb raso6paxeHus.. f7
JII4H3e npeuedpeun.

11) I,I:o6paxeHHe conrttla c(porcycrapoBarro Ha rprcre 6yuarz c troM
Qonycnuru lpaccrotHl,IeM 5a uu u cBeroBbrM Ar4aMerpoM I0 Jvi,wt. Onpelen
u3o6paNenkrfl, h eto ocnerqdunocrb, rroJraf afl flpKocrb ColHqa Lu"^ : 1,,5,109 rcd/a2, a ero yuonofi
ApraMerp 2a == 30 '. Koe$$vqgeHT rrpofiycKaHtrfl, rrr.rH3br ro, : 0,9.

5.2. flpouexyroqHaq arrecralruq ro LITofaM oc oeHrrr Arrcrlr4rrJnr4Hbr - sK3a

1)

Ilpuuepurrfi uepeueub BorrpocoB
O cH osHrre o npe,ueneH vfl. n no:nrTr4fl reoMerpuqecxorl onrlrKt4.

2) flpanula 3HaKoB B fipr,rKnalHofi onrzre.
3) 3arosr,l feoMerpr4rrecxofi o[Tr4Kr4.
4) K.ap4rzHuu{ble 3JleMeuru zAeamHoft onrilqecroft ct4creMbr. floro

orpr4uarenbHaf, orrrr4qecKat cr4 cteMa.
5) 3aeacul4ocu4 Mex(Ay rroJroxeHr.rrMr4 rr pa3MepaMr4 upeAMera Lr

(xapaxrepur,re paccroruzl).
6) T pu rnna yBeJrrrrrgHrzr.

paxeHr{.r



7\t)
8)

e)

13)

t4)

10)

1l)
12)

r{erupe cnocoda nocrpoeHrzfl,xo1a nyqa qepe3 r4AeanbHyro orrruqecK
Facqer xoAa nyqa qepe3 rzAeanbHyro onruqecKyro crzcreMy (ocHonnue
lllepe4nrr u gailHs.fl, rJraBHbre roqKr,r MHoroKoMrronenrnofi orrrt4rrgc

Qxnznareurnoe $oxycHoe paccro.flHrre.

/]ua$parrrrbr r{ ux Ha3Haqeurae.

Aneprypnar 4naQparua. BxoAuoft t4 BbrxoAHofi spavxu.
Oupe4ereHrae tronoxeHr4.f, aneprypuofi 4rza(fpanvru B orrr]r

Qonlurunl KoJrr,rqecrBov 4raa$parir,r.
lloreearr 4ua$parnra. JftiuefiHoe 14 yrJroBoe rors onrr,rueproft crrcreMbr.
Buurerupyloqaq 4r,ra$parua. BxoAsoe u BbrxoAHoe oKHa.

Br4HbeTr4poBaHus.

15) Oupe4eleHne 4eficreyrcrqefo orB crr{r BXoAHoro spauka.
16) OcHosHrrexapaKTepr,rcrr4Kr4orrrr4qecKr.rxMarepr4anoB.
I7) Jlvnsrr.Koncrpyxu.IBHblenapaMerpbr.KaplznalbHbreoJxeMeurbr.
18) JIuHsr,r. @oplru nrzns (pacnoJro)r(eHr4e rJraBHbrx rouex).
19) fhocxue3epKa^rra. OcHonHr,re3aKoHoMepHoerr4.
20) C$epu.recxr{e3epKana.Ocuosnsre3aKoHoMepHocrr,r.
2I) JhocrouapaJIJIeJIbHbIenJracrkrHbr. OcnoeHrre3aKoHoMep[rocrr,l.
22) OnrzqecxueKrl.rHbl.OuroeHrre3aKoHoMepHocrr.r.
23) IJpelonrnxrcqtrenpr43Mbr.OcHonutre3aKoHoMepHocrt4.
24) OrpaxcarelbHbrerrplr3rusr.OcHoeHbre3aKoHoMepHocrr{.
25) Iluuglr @penellr.
26\ ArczxoHu.
27) Olrzqecxpifi pacrp.
28) -'y'crpoficrnofJra3a.Xaparcrepncrr4Kr.rfJra3a.Csoficrearnp3a.
29)'lelecronuqecKr,recrrcreMbr.3pureltHaxrpy6aKenlepai
30) TelecronuqecKr,recrroreMbr.3purelsuarrpy6afalzles.
31) Jlyna z ee xaparreplrcrr4Kr4.
32) Murpocron 14 ero xapaKTepr4crrzKr4.

33) Oororpa$uqecmufi o6rexrun.OcHosutrexapaKrepr{crr4roz.
34) llpocreftruueocBerr,rreJrbHbrecr4creMbr. Koruexrop14 Kox{Aeucop.
35) OceerzrerbHbrec[creMbrMr,rKpocKorroB. OcserllrerbHaqcr4creMa
36) OcserllrerbHble cllcreun. Bra4rr ocBerrlTeJrbHbrx oflrr.rqecKr,rx clrcreM.
31) llpoNexrop rd ero ocHoBHbre xapaKrepr{crrlKr4.
38) IlpoexquouHr,IecrlcreMu. 3rucxortr4rrecKasnpoeKrlzoH4ascr{creMa.
39) llpoerquonurrpoucrenmr. [zacxonvqecKa.fl rrpoeKrlr4oHLrafl.cvcrevra.

Ilpun'r epnue rrp aKTrnqecKrr e zaaanlts
1) Onpe.uerurr ilsdui\auoe pacnono)r(eHr.re rouxoft nr{H3bl c $orcycr

130 uu, pacronoxennoft e dog.4yxe, npeAMera r4 3KpaHa, Ha Koropofi npoequpyerc
eiroft JII4H3bI 4eficrezrenbHoq r,Iso6parxenue [peAMera c rrrrr.rKparHbrM yBeJrra

I43MeHsrcq 3Tr4 paccro flHns.) ecrt'r BTopaq cpeAa - BoAa (nu : I ,3 3 3)?
2) Brreecrz $oprr,rylrr rnr onpeAereHnq Anr.rHbr orpe3KoB at Lr a2) a ra

paccrosHlltl , ecrv ruuefiuoe yBenr4rreHl,Ie ltpu cMeuIeHI4r4 onrl4r{ecKoto KoMnorreHTa

Pffi, 4 paccrosFll{e Me}KAy npei4rlerou u uso6paxteHl4eM, paBHoe Z, ocragrcr rocroflFrH
3) Ila paccrorH{u st:50uu n sz:I]}uu or r4crer{HrzKa cBera

ycraHoBneHbr 4uaQparutr c, orBepcrr,rsMr{, paAr{ycbr Koropbx Rt : 15 uu vr

Onpe4errurb, I{cxoAfi I43 3aKoHoB np-sMonuneftnoro r,r He3aBr4crlMofo paclpocrpu
pa3Mepbl 3oH TeHI,I I4 nOJryTeHLr HA SKpaHe, pac[onoxeHHoM Ha paccToflHvtvr s3

I4cror{HI,IKa cBera, ecnl4 IIeHTpr,I I4croqHlrKa cBera, 4raa(pparrvr Id gKpaHa Jlexar Ha oAHo
4) Ha nyrrz cBeroBofo Jryrra, r4Ayurero r43 Bo3ryxa, nocraBl4Jrl4 rIJIacrpIH

riz: 1,5183, noBepxHocrrl Kolopofi napamerbHbr .4pyr Apyry. Tolurana rrJraornHbr
I43MeHIaTc-f, orITLIqecKas l.nr4Ha ilyru nyqa, ecJrr{ llyu AB 6yaer ira,4arb lra nnacr}rHy: a

crrcTeMy.

mr).
CI4CTEMbI.

c14CTeMe

os$$rauueur

paccTofHr4e

c noMotublo
HlreM. Kar

(fonycuoro
Hsercs. s k

(2y: 20 uu)
Rz: 20 uu.

cBeTa,
: 500 Jw.tut o'r
nprvoff.
I43 CTEKJIA C

: 4 uu. Kax
. HOpManbHO;



0). noa yrnoru .30'.

5) Jllpe4uer y: 100 uu pacnoJloxeH Ha paccroflHyru s: -450 MM or BorHyroro
3ppKana c r == -200 uu. OnpegeJrr4rb y', s',|J, Dnh a raxxe ap,'u. D', gurn aneprypHajr 4zaQparirra
qacnonox(eHa BnepeIH 3epr(ana Ha paccroruuu 70 uu u Da7: 50 uu.

6) IIosaAz nynbl c SoxycuuM paccro.r{uuem f':50uu Ha paccroflHvur q':25 uu
pacnoflox(eH fJIa3 Ira6mo4areJlt, AI{aMerp 3paqKa Koroporo paBeH 3 uu. Oupe4elrzrb floJroxeFrr.re Lr

Al4aMerpbl 3paqKoB.

7) llznsa plMeer cJleAylou1ue KoHcrpyKrrzBnbre rrapaMerpbl: rt : 120 Mrv; 12: 100 uu,
4:20twrv4, oreKlro KB (n:1,5183) z pacnoJroxeHa B Bo3Ayxe. Qnpe4errrrb rrrrr rraH3sr, ee

Soxycnoe paccro{Hllef u (forcalrHrte orpe3Kr{ sF, ^r'F.. Orpe4enzrr troJroxeHr{e sH, s'H. fJraBHbrx
ToLIeK, He no.[b3y.flcl SopuynaH,tIz.

8) B nl4H3e-Ilape zagnuit Sorcyc coBrra,qaer c nepuuaHofi nropoft rroBepxHocrr,r.
Qnpe.qenzrb rroKa3 arenb [rpenoMJreHLrfl cr eKlra n e.

9) @oryuroe pacorotHl{e o6reKrr'rsa :przrelrnofi rpy6u nprrMoro uso6paxeulrr
f|t : I50t4M, a o6opaunnarorqeft mrusrr f's:50uu. BzAznoe yBqnr4qeHrze rpy6g lr:6", a
yEenI4qeHI,Ie o6opauusaxlqefi JIIZH3II B : -1. Onpe4enum frorcycrroe paccrorHlre KojrJreKTvrBa 14

4firzuy 3pr4renbHoft rpy6rr.
10) /]nx paccvarptrBanutl MeJrKt4x opfaHkr3MoB rrpr4MeH;lror nyny Creuxona, Koropat

npeAcraBn.se'r co6ofi IIoJIo)KLIreJIbHyIo KoHrleHrpr4rrecKyro nvH3y g rz : -(1/3)d. Brrquclzrr
paAI4ycbl KpI4BH3HbI, ToJIIrrIrHy, $orycnue paccrorHr{r z Soranbr{bre orpe3Kr4 Jrynbr, y roropoft
eiz4zvoe yBenr4rreHr4e 25. lloxrigareJrb npenoMneHLrflnpu:nflTbpaBHbrM n: 1,5.

11) B nusnpnoM MI,IKpocKone (poxycHoe paccrosHue o6rercTunafoo':30uu, (for<yuroe
paccrotHl4e oKynqpa fo*' : 20 uu, paccroflHl4e Me)r(Ay 6ecKone.rHo roHKr,rMr4 KoMrroHeHTaMr{
o6rexrzsa r{ oKynrpa d: I I0 uu. luarterp arreprypHoft 4ua$pafMbr D,qt: l0 uu. Hafirn pa3Mep
BFIXOAHOTO 3parIKa, eCnU fipeA]vleTHafl IIJIOCKOCTb paCnOnO)KeHa Ha paCCTOflHI4U at : -45 uU.

12) @oroo6relcrl4BoM c $orcyunrM paccroflHuev 28 un ueoflxoAr{Mo osororpaQr4poBarb
npocrpaHcrBo or 3 u lo 6ecnoHequocru. Onpe4erurr gua$parMqHHoe rlrrcJro r4 AlrcraHrlr{ro
SorcycrzponKr,r, ecJrr4lorrycrr4Mbrfi r<pyxox pacceflHr4fl 6' : 0,03 uu.

5.3. CauocroqrelbHat pa6ora o6yvarorqerocn
CaMocrotlreJlbHat pa6ora cry,ueHToB rro Arrcrlr4nrzHe <IIpuKnaAHa-s orrrr4Ka) B

cnelyrculr4e Br.rAbr Ae.fl TenbHoclu4 :

Forraer n ce6q

Hf,ETC'I HA1) Ay4raropHar caMocrosreJlbHafl pa6ora cry,AeHTa no Ar4qrlurrJrr.rnre Bbr
lh6oparopHbrx z [paKT]rqecKlrx 3aHrrr4-f,x npr4 perxeHr4r4 3a1a'r^.

2) Bueay4uropHafl caMocro.sreJlbHa.f, pa6ora BbrrroJrHflerc-f, cryAeHToM rrpr4 |JIYONCHHOM
I48freHr{r4 ,n,zcrlr4nnr4Hbr rro reMe npoft4enuoit Iilextluu, IIpu [o.qroroBKe K pa6oraru,

cTyAeHTarrpt4 BbrnonHeHr{r{ rypconoft pa6oru. OcHoeHofi $opruoft caMocro.qrenrHofi
rBJIreTCr I,I3yqeHLie KOHC Iercqufi , peKoMeHAonaHHofi JrilTeparypbrr

Kypcoear pa6ora nrr olHrercs rlo reMe <Pac.{er onrr4qecKofi cucreusl 4lr r4poBKr,r
na3epHoro H3nr{eHr4_fl), KaxAoro cTyAeHTa OnpeAeneHbr uilI.nBulyan HAIIAIbHbIC
TQXHr4qeQKr4e napaMeTpbr, rro ForophrM rrpor43BoAzTcfl pacqeT,

HIIfl TIO BAPI{AHTAM AJIq BbIflOTHEH
{rnaa rorurr
usryveHrr, 1, (run
la:epa)

0,6943 vrxv 250 urrr

-250 nv
632,8 Hv
He-Ne-na:e



5 510,6 nrr,r

na3ep Ha lirpax
MEAU

0,75 r'r

-0,75 v
I,5 v 3 rvrv 1,5 vl O4uo nonopo'rnoe

3epKzLIIo

6 340 nv
na3ep Ha

KpacuTeJrrx

400 vv
-400 rurr,r

0,6 0,8 r',rrr,t 600 urrr HCT

7 337 uu
a3oTHuft la.:en

20cur
-20 crrr

250 rurrra 2 r,'n',r 780 rrau O4uo nonoporuoe
3ept(aflo

8 ll6, I Hr'l

BoAopoIHr,lil aToN4

120 r',rv

-120 r',trr,t

240 ttt'r 0,7 rurv 350 cv HET

9 676,4 srvt

Kp14nroHoB6rfr

JIA3ED

140 cv
-140 cv

70 crra 0,3 cv 5 tr,t I{ET

0 193 nM,

sKcuMepHbril

na3ep

80 qrl

-60 crr
120 cv 200 rr,rnrra 2v HET

1,06 r',rr<r',t

HeontiNroBblil

Jra3eD

400 urr,l

-400 rvrl,r

280 n,rv 0,5 rrav 540 urr.r Olno ronoporuoe
3epKano

2 1,03 vrrrvr,

Yb-14Af -,rzr:etr
lv
-l rvt

I.l v 0, 02 rr,lrtt 0,8 v rICT

l? 627 ur"t,

na3ep Ha flapax
3OJIOTA

50 cv
-50 cu

0,75 r"r 0,1 cv 670 r,ttt,i }IET

t+ 440 uvt,
He-Cd-na.seo

175,5 vu
-l /).) MM

350 vrra I Iun 60 cu O4ro noroporuoe
3EDKAJIO

I 5 1100 uru,

TI4TAH-

canif r.rpoeurfi

na3ep

0,5 rrr

-0,5 r'l

0,45 n,r 0,008 vrna 950 rr,rvr I{CT

rq 1,3I5 rur<u,

x14N414.{ecKI4ii na3eD

3 trr

-3v
560 rrarr,t 0,06 vv 580 crr,r O4uo noaoporHoe

3eDKairo
7 1,06 nrr<v

Nd-I4AI na:eo
lu
-0.6 v

0,9 rul 125 rrar<rr,r 850 urr,r HET

CauocloxrenbHa-s pa6ora 3aBeprxaer 3akarru Bcex Apyrvx Br4AoB j^re6Horo rpoqecca 14 Moxer
opyrqecTBJltrTbcs- Ha JI0KIII{.flX, ceMI{HapaX, IpaKTI4TI€OKLIX 3alflTtrflxi, [a6opaTopHbrx 3aHtrTr.rsx,
KOHcynbrallusx. KaK $opua opraHl{3aIIuI4 yqe6Horo npouecca caMocro.rrreJrbHa.f, pa6ora cryAeHToB
npeAcraBn.ser co6ofi qeneHalrpaBneHHylo cI4 creMarr4rrecKyro re-f,TerbHocrb rro [pr4o6pereHr4ro
3HaHr4U, ocyulecrBn{eMyro BHe ayAr4Topr4lr.

Kontpolr BrIIIoJIHeHI,II caMocrof,TenbHoft pa6orbr ocyqecrBn flercfl. B xoAe BbrlorHeHr4s r4
3aurLITbI na6oparopHbrx pa6or no Al{cqunrar*e, npr4 BbrrroJrHeHnr4 rrpaKTr4rrecKr4x 3aAaH;[{ir, Ha
3K3aMeHe.

caMocTosTeJrbHoft pa6oTr,r cTyneHToB
poMarr,rqecKr{e a6epparIV 14.

pparlr4r4. Pa^gloNeuue 3eft Aens.
epr4rrecKa{ aoeppaqrar.

4) flucropcux.5) rrn.
6)6)

11) Orynaprr 3pr.rreJrBHbrx rpy6.
12) O6reKruerrMr4KpocKorroB. Knaccusraxarlux.
13) Or<ynxpu MxrKpocKorroB.
l4) KnaccuSrarallu.r 0ororpa0l4qecKnx o6bexrvBoB. lllr4poKoyronbHbre H y3KoyroJrbHbre

oo.
15) Itnaccu$zxaqur SororpafiuqecKr4x o6sexrzeon. HopuamHue qpo v 4pO c

[EpeMeHHbru QoxycusrM paccr0flHr.reM.



@onl orleHorrHbrx MarepvaJron (OOM) Irrfl npoBeAqHr4{ aTrecTarJr4v ypoBH_s

no Ar.rcqzrnr.rHe o(poprulflercfl. oTAenbHbrMQ$opuraponaHHocrz xounereuquft o6ylaroquxcl
AOKyMeHTOM.

6. YqEBHO.MET OI{UTIECKO E I4 I4HO OPMAIII4 OHH OE OE E CTIEqEHI,IE
AI,ICqITIJII,IHhI

6. 1. KHrlroo6ecne.reuHocrb

6.2. fllepuoAr4rrecmr.re rilsil Hlz'fl,

1) Onruqeclcufi xtypHan. PeNauAocryna: http://opticjourn.ifmo.ru/.

7. MATEPI{AJIbH O -TEXHI4qE CK OE OEE CIIEqEHZE A}ICUruIJII{HbI
[nx peasmsar\krkr AaHHofi Al4cllnnnr.rHbr prMerorcr clerlr4anbHbre qoMe]renr,rfl Anfl npoBeAeHr{t

HauHteHoeaHhe JrHTeparypbt: aBTop, Ha3BaHhe, BL.ta yr.AaHAe, H3aarerbcrBo foA
A3AAHAfl

I{HI4| OOBECIETIEH-
HOCTb

Haruqne s

3neKrpoHHoM KaTarore
3BC

OcuosHa.{ Jrr4reparyp a

1. ceuvyxou M. H. Perueune 3a1a\ [o [plrKJraAHoft onruxe: yre6uoe noco6ne / M.
H. Cenaqyron. - Mocxea: PTy MI4P3A,2020. - 108 c. - Texc:r: elexrposuufi,

2020 https://e.lanbook.co
mhooW167625

2. foronesa E.M. flprarnaAHafl orrrr,rKa: y.re6noe noco6ue An.q CIIO/ foronenz
8.M., OapaQourona E.lI. Caparon, Erarepuu6ypr: llpoSo6pa:onanrae
iVpanrcrcufi Qe4epalrrurft ynurepczrer,2079. - 183 c, - Texcr: elexrpoHnrrft.

2019 http://www.iprbook
shop.ru/87849.html

p. Aranon H.A, flpnxlraAHar onruKa: y,re6uoe

Iorvcxui nonnrexnnqecxnZ yHuuepcurer, 2077 .

noco6ae / Aranon H.A, -Toriacx
- 286 c. - Texcr: uerrpouusrft.

2017 http://www,iprbook
shoo.m/84030.htm1

AOnOnHr4TeJIbHarI nI4TepaTypa
1. loroneea E.M. llpzxnarHafl. orrrvra: yre6uoe loco6ue/ foronena E.M,,
paparpoHrola E.rL - Exarepun6ypr: vparucxuf $e4epanrnrrfi yuunepclrrer, 3BC
ACB, 2016. - 184 c. - Tencr: erexrDosrrlrfi.

2016 http://www.iprbook
shon.nr/66194.htm1

B. Bap4aHrn [].A. (DrasH-recKr{e ouroBbr orrrr4xr4: yue6uoe tocolwel Bapnanxu B.A
- Hoaocn6rzpcrc: cu6upcraft rocyAapcreeHHrrfi yH14BepcHrer rereKoMMyHHxa\uk u

hurlopuaraxu,2015. -235 c. - Tencr: :lexrpouHufi.

2015 http://www.iprbook
shop.ru/40554

p. IJyranoea l-.1,1. flpr,rr<naAHar o[rl.iKa. Llacru 2; yve6Ho-ueroAr,rqecKoe nocobner
f-lyxaHoea I-.L|., Kapnoea I-.B., BarAacaposa O,B. - CfI6.: yur,reepcurer IZTMO
2014. - 84 c. -:Tq4gle4exrpouHuii.

2014
http://www.iprbook
shop.rr:/67825,html

f. I-{yrcauora l-.H. IlpraxnagHat orlrr4r(a. gacu 1: yue6no-rraeroArrrrecKoe roco6uel
I-{ynauona f.Iu[., Kapnona f.8,, Bar4acapona O.B. - ClI6.: Vuznepcurer IITMO,
2013, - I 4 c. -- Texcr: slerrponHuii.

2013 htbp://www.iprbook
shop,ru/67577,htm1
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