
MnHucrepsrBo HayKrr u Bbrcrrero odparon amnfl. Po cclrfi cnofi (Degep aquu
(De4epanruo e rocyAap crB eHHo e 6roAxeruo e o 6pa.s onareJrbHoe yqpexAeHue

Bbrcrlero o6pa:onanzx
<<B.uagraulrpcrcnft rocyAapcrnennrrft yHrrBepcrrrer

LTM0HH A.n elccangp a lpnropb eBnrra r,r Hurconar lpuropr eBrrqa Croleronrrp>
(B"uIY)

.fIan(pranon

201tr"

PAE OqA-fl IIP O IPAMMA AI4C UI,IIIJII4HbI

TIPI4KJIANHA-fl OIITIIKA

Hanpannenue nonrohoexu 12.03.05 JlasepHar rexnr,rKa r.r ra3epHbre rexgoJrorr4t4

ITpo(pznr/nporpaMMp rroAroroBKr.r

Vponenr Bbrcrrefo o$pagonaHus 6at<ataupnar

Qopua o6yueuur oqHaf,

T

Cerraecrp
Tpyaoennrqcrb 3arr.

e4,l ulgc.
JIenqrzu,

qac.

IIparruu.
3AHflTVIg,,

qac.

JIa6opar.
pa6oru,

qac.

CPC,
qao.

(Doplra
npoMe)r(yroqHoro

KoHTpOn.s
(sxs./saqer)

6 91324 54 36 36 153 srs, (45u.), KP

I,lroro 9/324 36 36 153 ers. (45u,), KP

Brlap'urvrup2,0l{



1. UEJII4 OCBOEHUfl nrlcrurrrJtprHbr

I{enauu ocBoqHr4fl Ar4crlr4uJrr,rHu <flpur<ua4Ha-f, orrrr4Ka) rBJrfl rorcfl
1. Ilonyueuuo [peAcraBneHl4s o6 ocHoBrrbrx 3aKoHax pacnpocrpalerrnfl cBera Lr

(p oprrrupon aur.rr us o QpaN euuit,
2. OoprunponaHl,re 3uaHuit o6 gJreMeHTHoft 6aze orrlrtreoKrzx cr.rcreM; o6 ocnosurx

XapaKTepI{CTUKaX, TLIIaX V MOAeJIflX OTITI,IqeCK}IX clICTeM; o6 OCHOBHnx rrp}rHrlr,rlax
rrocrpoeHux ra (pynr;lzourrpoBaHrr.s 6a3osrx rr4rroB orrrrzqecKr,rX czcreM.

3. llprao6petel{Ire IIpaKTr.IqecKr4x HaBbrKoB rilaqaJrbHoro cr4rrre3a, ra6apuruoro pacqera,
plcxoAHoFo nm6opal onTl{qecKux cxeM L.I lpuMeHerrrr.f, TrrrroBbrK MeroAoB KoMrrbrorepHoro
AHaJILI3A U OIITI4MLI3AIIUI OIITLIIIeCKI4X CI,ICTeM pa3IIrtqHbIX KIaCCOB.

MECTO Ar,rCUUIIJrr,IHblt B CTpyKTypE Orrorr BO

[ucqzuuua <llpurcna4nax orIT]IKD) orrrocr4Tcr K oeissareruHuM Ar4cur4rrnr.rHaM
BapLIarI4BHoft .racrl4 ocnosnoft upolpeccuonamuo,ft o6pasonareru,uoft nporpaMMbr. I4syrenue
A[rcul4 [Jrr4HbI rrpoxoArrT B IIr ecTo M ceM ecTp e.

L'Isy'renne AuoIII4riJIpIHbI rlpeArroJraraer Harurrme y cryAeHTon $yn4arraeHTaJrbHhrx 3ualuit,
noryqeHHbrx B paMl€x u3yqeHl,Is AprcqlrlnrrH <<Ou:luxa)>, <OcHonr,r orrrHKlr); a raKxe HaJrr,rque

lp yH4 arvr enraJrb Hbrx M aTeM aTr4rre cKrzx sna:rufr ..
Ocnoenze AI,IoqrInJIIdHnr neo6xoAl,IMo Anr krcyrrenzrfl, cneAyrcrqux Ar{crlr4nnrrH tr rrpaKTr.rK

yre6uoro nJIaHa: (Jlasepnar rexHI{Ka), <Jla:epnrre rexHoJrorr{r.r>, <<Jla:epHbre r43MepeHr{r))
<Hay'+ro-uccJleAoB4-TeJlbcKa.fl pa6ora B ceMecrpe), dlpousno4crBeHHafl rrpaKTr4Ka)),
Bbrrro JrHeHae BbrrrycfHofi rnzuru(p r{Karlr{oHHofi pa6o rsr.

3 " KOMTIETEHIII4I4 OEYIIAIOIIIEIOC^fi , OOPMI,IPI/EMbIE B PE3YJIbTATE
o c B o E Hutfl It[crI,IIrJrr4HbI

B pesynrmre QcBoeHI,I{ Al{cqrlnJrlrHrr o6yraror\uitcs. AoJrxeH AeMoucrpr{poBarb cJreAyroqr4e
peynbrarbr o6patonauux:

Konanereuuun.rqacrut4uo (fopnrr,rpyeMble B par\4Kax ocBoeHvs Ar{crlurrJrlrHbr:
OIIK-4. Cuoqo6Hocrn yqLITbIBarb coBpeMeHHbre reHAeHrlvr4 pa3Br4Ttrs. TexHrrKLr u

TexHoJrorr{ft n cnoe{ npo(peccuoualrnofi AetrTenbHocr}r;
OIIK-6. Cnoco6nocrr co6zpars, o6pa6arbrrlarb, aHan[3rlpoBarb u cricreMar[3]rpoBarb

I{af{Ho-TexHr{rrecKyro ran$oprvraqr4ro rro reMarr,rKe 14 ccneAoBaHr.rr;
IIK-I. Cnoco6uoctr K aluru3y nocranueuHofi sa1arrr4 uccneaonaunfi. s o6nacru

npu6opocrpoeHrs;
IIK-3. Cuoco6Hocrb K npoBeAeHulo rasvepeuuft Lt rrccJreAoBalrvrfl.pa3ntrrrHbrx o6rexron no

:laAaunofi MeroAr{Ke!
IIK-4. Cuoco6pocrbro K HaJIaAKe, nacrpoftxe, rocrr4poBKe r.r orrbrrHofi nponepre npra6opon

I{ CI4CTEM;

IIK-5. Cnocoprrocrb K aHaJlrasy, pacudry, rpoeKTrlpoBaHrrro rr KoHcrpyrzpoBaHzro B

oooTBeTCTBI4LI C Te+I{uqeCKI{M 3aAaHAeM TkItIOBbD( CI{CToM, npu6OpOn, 4eranefi rr y3noB Ha
oxeMoTexHllqecKoM Ir 9JTeMeHTHOM ypOBHf,X;

IIK-6. Cuoco5uocrr K oIIeHKe rexHoJrofutrHocrrir 14 TexHoJroruqecKoMy KoHTponrc
rlpocrblx H cpe4ueft cJIontHocrLI KoHc'rpyKTopcKr,rx peurenrafi, pa":pa6orrce rr,rrroBbrx rrpoqeccoB
KOHTpOII [apaMeTppB MeXaHI,IqeCKI{X, OIITI4qeCKLIX II O[TIaKO-SneKlpOHHrrx 4eranefi r4 y3nOB.

1) 3Harr:
o arTyanbnrrQ naupanJleHllt pa3Bprrvrs. orrrr,rrrecKoft u naseprroft rexnyrxu (OIIK-4, OIIK-

. ocHoBHbIe XapaKTepIlcTLIKI{, TIIIIrI [I MoAeJI[ olTI{qecKI,IX ct4cTeM (IIK-S, lI]K-6);

?

6);



. ocHoBHbIe [puHIII,IlbI rlocrpoenvrs. kr (pyunqzouupoBaHr,rfl 6a:ossrx r]rrroB orrrr.rqecrr.rx
clrcreM (ilK-5).

2) Yrraerr:
. aHaJrvI3vIpoBarb rlocraBJleHuyro npoeKTHyro 3aAarry v 3a.4.ary r4ccneAoBanuft e o6nacru

upu6opocrpoeHr{r @K- 1 ) ;

o srr6lrparb plrr]IMaJIbHbIe orITrIrIecKI{e cxeMbr AJrs pertreHtrfl rrocraBJreHr{brx gaga.r (lIK-
1);

o paccqr,rrbrBarb orrrr{qecKr,re cxeMbr pa3r[qnbrx rr4[oB (IIK-5);
. npoBoAI{TB I43MepeHI4t c I,IcrroJrb3oBaHr,reM pa3nr.rrrHbrx o[ilrqecKr4x crrcreM (IIK-3);
o rrpoBoAr{rr uacrpofiKy, rocrr{poBKy orrt4qecKlrx cr4creu flIK-4).
3) Bua4err:
o IIpaKTLIqeCKI4MI4 HaBbIKaMI4 HaIIaJIbHoro CIHTe3a Orrlvqecls{X cXeM (OnK-6);
. IlpaKTllqecfturrau HaBbIKaMu l4cxoAHoro nu6opa orrrr,rqecKrrx cxeM (nK-1);
. MeroAaMu fa6apzrsofo pacqera orrt4qec(:lrx cxeM (lIK-s);
. MeroAaMn KoMlbIOTepHOro allurva,a r4 oIrrHMr{3ar]J,IIl on"rutqecrg4x cI4oreM pzBnr,rrrHbrx

KnaccoB (lIK-6)

4. CTPyKTyPA LI COAEII}KAHI,IE AI,ICqTIJII,IHbI

O6qas rpyAoqMtKocrb At4cIIunJII{HbI cocraBJrrer 9 gaqernrm eAr4Htrrl 324qacos.

Cogepxanne pa3AeJroB Arrcq[[Jrr{Hbr
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leouerpzvecrar
OIITI{KA

6 I l6 l4 t4 Aa 18 / 4r%

Pefirusr-
rourpom Nl

L
Onruqecnve
cncreMbr npu6opon

6
oo

F-
38 22 22 ll1 -f 48 / 58%

Pefiruur-
rourpom lre2
Pefirunr-
roHrpolr Nl3

Bcero 6 18 54 36 36 153 .F 66/ 520 oK3aMeH (45 q.)

Teurr, prrAeJrbr Ar{crlr4rrJrr.rHbt
Kor-no
qacoB JIEKIILII4

rrpaKTr{-
qecKl4e

na6opa-
TOpHbre

cpc

Pa:4e.1 1. Ieoruerpuyecxaq orrrrrna 86 L6 t4 L4 42
Tervra l. ocHosHrre rlqrlsrt4f, H 3aKoHbr reouerpuvecxoi
ONTLIKI4 22 A 4 2 l2

T ewa 2. Vneasrcsas. onTaqecKatr cncreMa 28 4. 6 6 t2
'ferraa 3. Orpauuveune rryqKoB nyuefi B onrprlrecKzx
cucTeMax 26 /1a 4 6 T2

Terrra 4, A6eppauuu ohTHqecKHX cvcreM l0 4 6
Pa:4el 2. OnrnqecKne crrcreMrr npu6opoe 202 3E 22 22 111



Teuu, pa3AeJrbr Alrcq[rrJr]rHbr

Terr,ra 1. Ouruqecrue treraru
T evra 2. Onrzqecxne cr{creMbr .uJrt

Tema 3. |rtas nax ourl{rrecKaq cucreMa

Tenra 6. Oororpaduqgcrufi o6leKrue
'T eva 7 . Ocse'rureruHbre u npoeKur4oHHbre cuereMbr

HarlrrleHosauHe u/u,nu rcpa'rxoe (:oAepxaHlle fl a6oparopHrrx pa6or

lParael 1.

feorraerpzvec-
KA' OIITT4KA

B I,IIeaJIbHofi outra.recrofi cucrevre
Pacqer KapAr4uanbHr,rx gJreMeHToB u4ealruofi ourrzqecrofi
CIICTEMbI

Pac.rer 4zaQparur,r,
olrr,rqecKoft cvcreurr

BXO]IHOTO, BbrXOIIHOIO

Pa:ge;r 2.
()nruqecKr,re

OI4CTEMbI

upu6opon

Facqer [nocKorrapar JreJrbHbrx nJracrr{HoK, K.llLrHbe.B, IIpr{3M,
nuus @peueJlf, , aKcI,II(oHoB, ofITI{rIecKI{x

Pac.rer olrI,tqecKofi cxeivtrr re.[ecKonuqecKrrx cl4creM
Pacqer Jryrrbr. Pac.rer olrr4qecKofi cxeuu

Pac.rer grrr,rcKonntreoKofi flpoeKrlr4oHnoft cncrerulr.
.[uacKorrr4qecxofi n

bIE 3AHflTUq

5. OBPA3OB.ATEJIbHbIE TEXHOJIOII4I4

o JIeKIII{oHHo-qeMI{HapcKaiI c}IcreMa o6yueuvx (rpa4uqnoHrtbre JreKrlr4oFrHbre
.raOoparopusre sauxrur);

o o6y'reuue B MarbIX rpyluax (nrrno.nuenue ra6opa:ropHbrx pa6or B rpynrax r43 ABlx
rpdx ueroner);

oMacrep-KJracQbl (4euoncrpaqnr Ha radoparopHrx u [paKTr,rqecru{x sa
IIpI4HIII,IIIOB paoqeTa II npOeKTI4pOBaHI{g OIITIzqeCKLII< CnCrev) ;

oTIpLIMeHeHLIe MyJIbrI{MeAIra reXHoJrofr{fi (.upone4eHue neKrlr{orrHbx r{ ceMuHapc
sansrufir c [pLIMeHpHI4eM KoMrlblorepHbrx rrpe3e]{Tarluit vt leMoHcrparlrroHHbrx ponrrKoB
rroMorrlbro [poeKTopa r4Jrr4 KoMrrbmrepa) ;

o I{HOopMallraofruo-rorrlMyHLIKaIIIroHIIbIe rexuoJrofr{r,r (nprauenenue uu{lopruaquon
TexHoJloruit Tttx MoHI4TopI,IHra rcryrqeft ycneBaeMocrr,r cryA HToB tr Kou'rponr zuauuir).

. opraHlrcallldoHHo-AetreJlbHocrHbre r{rp6r (O'A?I) kr ckrryar\Monnr,rfi analras (case
method).



6, OUEHOqH]bIE CPEACTB A [Nfl TEK'YIIIETO KOHTPO.II.fl YCIIEBAEM
rlpoME?Kyr orrHofr arrnclAllr,II,t tto rrrorAM o cI] o r,latrfl

AI4CIIUIJII,IHbI I,I yqEBHO-MIETOAI4TIECKOE OBECIIETIEHI,IE
cAMocroflTEJIbHofr p.q,norbl cryAEHToB

HecKoJrbKI,rx cocTaBJIff roxlHx.
1. Pesylrratlrpefiruur-rcoHrponr.
2. Brmonuefirre r.r 3arrlrlra la6oparopHbrx pa6or.
3. Brruolue;rve [paKTurrecK[x sap;,anuit.
4. Brmomreirkre Lr 3arrlr4Ta nypconofi pa6ornr.

f-
1. Ousu.recKafl lr reoMerpr{qecKarr orrrr4Ka. lJpurna4uax orrrr{Ka.
2. Crerxrqa{cq roqKa, ceeroeofi Jryq, onrr{q:ecKaf, Alrn*aryqa.
3. fonroqeutp[rruocrb rrf{Kalyuefi.
4. flpe4uer z ero ugo6paxeHr{e. ConpxN0HHbre roqKr.
5. llpocrpaucrna [peAMeroB vr raso6paNeHrafi. Msuuoe v. 4eficreurelr

uso6paNeuue.
6. Ontu.recKaq cl{creMa, IIeHTpI,IpoBa:n:aas.orrrr{rrecKar ckrcreMa. Ourprqecxa.s ocr.
7" flpannnagHaKoB"
8. .llorcagarelr, [peJroMJreHrdlr cpeAr,r.
9. l3aros [pqMonr{Hefinoro pacnpocTpaHeHil.f, cBera, 3aKoH orpaxeHr4q.
10. 3alcon He3aBr.rcllMoro pacfipocrpaHeHrlr cBeroBbrx rr) {KoB,3ax:oH rrpenoMneHr,I.fl.
11. 'Ieopzx rafiealruofi onrrurecrofi cucreuu.
|2. .fIuueiIrrod ynenr.rueHr,re r4AeaJmnofi onruqrecr<oft cr4creMbr.
13. Kap4zniulbHbre gJIeMeHrrI: saylauit (fol:yc, 3aAHee (for<ycuoe paccro.flHpre, 3aA

$ oranrHa;r rrJrocKoclrb.
14" KapauHarlbrrBre eJreMeHrbr: nepe4Hr,rft (for<yc, repeArree {oxyqroe

nepeAH.rrq (ponanruaE nJrocKocTb.
1 5. KapauHiurb[Ibre gJreMeHTbr: rJlaBr{bre roqKli r,r rrJlocKocrt4.
1 6. Kapaunanruue sJIeMeHTbr: $orcyumre paocrorHr.rs. lloroNrare;rbua.r

o[Tr,rtrecKa"r{ cI4cTeMa.

17" @opuyna Hrrorona, (foprrayna orpe3KoB, (foprrnyna faycca.
18. vrnosoe r,t npo4oJrbHoe yBenr.rtreHr.re. csrsr Mex.qy yBerr4qeHr4 sMr4.
19. ,{na cuocq6a HaxoxAeHrrs noroxreHr,rs t4 Jca3Mepa uso6paNeHprf,.
20. OupeaeJrelrnre floJro]KeHvf, Qorcalrurrx v rrraBHbrx

MHOTOKOMIIOHEHTHbX ONTUqECKI,IX CI4CTEMAX.

21. /fua$parMbr kr lrx Ha3uarreHr{e.

22.'l pu nu4a tgua$parnr (oupeAeJrenr,r-rr, pucy urz).
23. A[r, nxo4irofi r{ BbrxoAHoft spa.n:u.
24. Anpegenelrrze rroJroxeHr,rx A[ e cnoxnofi:onrr{qecKofi cracreue.
25. lI[." nnnefinoe H yrJroBoe rroJrf orrrr4.recKoft cucreMhr.
26. 8il, BXoAHoe lr BbxoAHoe oKHa. Kos$(fuqzeHT Br4HberxpoBarr)?rs..

27. (,)npegeJreHne flJrorrlaAlr 4eficrnyrorqero orB pcrr{r BxoArroro 3paqKa.
f-

1. Iloa yuroM AoJrxeH rraAilTb nlq rra noBepxHocrr crerJra (n:
yron [peJroMJreHr{.[ Qrrn n ilBa pa3a MeHbrrre yr na na4euux?

2. lloA raxzM yrnoM AoJrxeH yrracrb nyq Ha rroBepxHocu crerla (n:
rlpeJroMneruruft nyr oKinaJrcr [epleHAr,rKy.[spHo x orpaNeunouy?

3. JIyu na4ael Ha rroBepxHocrb BoAbr (n1 == 1,33) nol ynroM
AoJrx(eH yrracrb nyq Ha rroBepxHocrb creKJra (nz : 1,5183), uro6rr yron

40o. llol KaKr.rM yf

rarupr xe?
4. I{a r<arcofi iyn'oJl orKJIoH}ITc.[ Jrr{ or [epBoHaqanbHoro HarrpaBJreHr,rr, ylaB rroA

45" na rroBepxHocrb creKJra (n: I,5324)? IIa rroBepxHocrr alnrasa(n:2,4194)?

Tercyunft rcoirrponr ycrleBaeMocra rBrserc.fl paclpeAereunrru u ocHoBarr Ha

Ln oTpr,rrlaTen

IIJIOCKOCTEI4

r,5749),

1,5208),

nrpeJroMneHr4t

paccTorH



5. Ha crer:rsrlHylo [JracruuKy c rloKa3areJreM npeJroMJreHr'lrr n: 1,54 naAaer nyq cBera.
Kaxos yroJl rlaAeurzx ny.ra, ecJrLI yroJr MexAy orpa>x€uHrrM lr rrpeJrovndnnulr ryqaMrl paBeH
90"?

6. JIyu caer4 naAaer rIoA yrnoM 41"78' r43 ciTeKJra c rroKa3areJreM. npenoMJreulrr 1,5152 s
Bo3Ayx. Oupe4ennrrb yron [penoMJIeHVfl. nyra. Eyaer Jrr.r cBer npenoMJrtrbcr rpu rra1elvkr Ha
3Ty )Ke rpaHLIIIy cpeA roA yfJraMr4, 6omurnuz 3aAaHHoro? Cser iloApa3yMeBaerctr
MoHoxpoMarr.rqecrr.tft 

"

7. flyuor cBera or JIaMITrI rlaAaer Ha rroBepxHocrb croJra roA yrnoM 45'. OtpegeJrrrrb
yroJl K ropl4goHTy, rIoA KoropblM HaAo noMeorr4Tb rrJrocKoe 3epKaJro, q'ro6rr [ocJre orpax(eHvs
oT Hero IIrroK cBeTa HaIIpaBlIJrc-s llapaflfleJlbHo rroBepxHocTrI cToJra.

8. llora:arepb rlpeJloMnel{ur turMa3a orHocr{reJrbHo Bo3A:fxa np:2,417. Onpe4elzu
rIpeAeJIbHr'Ifi yrol npnHofo BHyrpeHHero orpaxeHv.ts.Ha rpaHr,rqe atrwa3ac Bo3AyxoM llrfl. nvHvrLr
uarpux D.

9. Oupe4eru4rr rrpeAenbHble yrJIbI [oJrHoro BHyrpeHHero orpaxeHn.fl Ha rpaHr.rqe
pa3Aena AByx cpeA (cTeKJro-cTeKJro) Anr AByx cnrraeB:

1). Ecnra u:1,5617 vrn2:1,4721;
2)"Ectru 41 : 1,8138 vrr2: I,4846.

10. Vron rraAexlut Jlfra Ha [peJloMJlrrorqyro noBepxHocrb r: 3i0o, yroJr [penoMJreHut
t':1

Hrr 1, : 589,3 rrM B BoAe V :225.103
xlr/c, npeJroMneHl{.,[ creKJIa orHoclrreJlbHo
BO.IlbL

12. Cnopocrb pacnpocrpaHeHll{ cnera B aJrMa3e t:124"106 xl',r/c. Haftrn rroKa3areJrl,
IlpeJroMner{Ig. oBeTa B aJIMa3e.

13" OnpegeJII4Tb yroJl rIpenoMJIeHLIfi nyqa Ha nnocxofi rroBeplxHocru, pa3rpaHz.{unaroqefi
cpeAhl c rroxa3arensqr4 rIpenoMJIeHvIs.n:7,n' : n1 : 1,5183, ecJrr4 yron rraAeHufl. nyqa er : 30o.

14. flnocna{ [oBepxHocrb ptB.4erser ABe cpeAbr c rroKa3areJrrMr,r [peJroMJreHur n1: 1,54
r4n2: l,62.Haftrra ion rrpenoMJleHtrfl.p.iln Jryqa, n€rAaroqero Ha rroBepx]Frocrb uo4 yrnou 20o.

15" 'VcrauoBllrb cB-r3b Mexrry [oKa3areJr.,{Mr{ rrpe.rroMJreur{r lr cKopocrsMr.r cBera,
cooTBeTcTltyrculr4e rtM.

16. fpa$uqeoxu [oKa3arb, qro B cl{creMe r,r3 AByx rrJrocKtlx 3epKarr, paclonoxenubrx rro,4
yrJIoM a )\PYr K APYTY, yroJl MexAy naAaroqr{M Jrf{oM ra orpaxdnrrurra 6y4er B ABa pa3a
6omrue yrna MexA),i 3epKanaM[.

17. f ny6uHa BoAbI B no4oOue paBua 2,5 n. Ha6nro4ar:em cMorpr4T Ha rrpeAMer,
1gaauzfi Ha AHo, upnuOu ny.r 3peHpns HopManeH K rroBepxHoctr{ BoAhr. Onpegenurr
KaxyIueec.fl paccroqHlle npeAMera or rroBepxHocrr.r BoAbr. flor<it:arelb [penoMJreHr{fl BoAbr
rrpr4Hrrb panurnu 1, 33 

"

18. Jl=Iocrpoutb c ucnoJlb3oBaHrleM 3aKoHa npenoMneHns, xo1 rrrra B orpaxarenrnofi
rIprI3Me, BbInoJIHeHrIoft us creKJIa MapKLI KB (n2 : 1,5183), ecnrr yrJrrr n:pr4 ocHoBaHr.rr [pr.r3Mbr
paBHbr 45"" IIyu AB va4aer Ha rrpr{3My rrapanneJrbHo ocHoBanmro [prd3Mbr.

19. fpa$uqecKuM nocrpoeul{erra naiirr,r rroJroxeHze conpaN0Hnofi. roqxu.4'n nrrnyxnou
3epKaJIe, ecJIM rIpeAMeTHalI ToqKa A pacf,to]'.araercs. Ha orrrrrqecrofii ocra (savre.raHze: o6e roqxz
(por<yca coBrlaAalor I{ HaxoAsrct MexAy x;eHTpoM o(peprr u ee nepuruuoft; rJraBHbre nJrocKocrr4
coBrraAaror r,r [poxoArrr qepe3 B eplrr{Hy orpaxaroqefi uonepxuo cru).

20. )-pa$uilecFuM rlocrpoeHldeu uaiirz rroJro)KeHr{e corpxNEnnoii ro.rKu A' s BorHyroM
3epKiIJIe, ecnl4 rlpeAMernas TOTIKa A pacnOnaraeTcfl, Ha orrTr{qecrOfi ocra (saue.ranue: o6e ro.ryz
(poryca coBnaAalor I{ HtxoAf,Tct MexAy rlegrpoM o0epu u ee neprunrtctit; rJraBHbre nJrocKocrlr
coBnaAarotr u lpoxoArr qepe3 Bepr[r{Hy orpaxauqefi nonep>crourlr).

21. llocrpoeHl,reM uaircu xoA rrpor,rsBoJrbnoro tylrr- I (crvr. przcyHor) -repes rrvlsy, ecrllr
3a.4aHbr rlo,[ox(eHr.Ie fnaBHbrx rrJrocKocTefi r,r $oxycoB Jrr4H3bL
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22. fpaSntIeOKI,IM rlocrpoeHlleM-ua:irru uso6paxeurae rrpeAMera 8182, ecJrr4 oH o6paryer c
onrl4qecKoff ocrro oEpnlareJrrnofi onru.recroft crroreMbr HH' yron Vl v --f : f .

23. B [pocEpaHcrBe rlpeAMeroB onru.recxofi crrcreMbr HH' pacnonaraercs
rpsMoyronbHl'IK BCDE. fpa(puuecrnu rocrpoeHr,reM uukru ueo6paxenze srofo
nprMoyroJrbHlrKa, eQnu -f : f .

24. lpa$uqedxuM rlocrpoeHl4ev najirra uso6paxeur4e rrpeAMera AB, [eprer{Ar.rKyJrrpHoro
K o[Tl,IqecKofi ocz, floJloxl,ITenrnoft onruuecxofi c]rcreMbr ftrH', ecttu oH pac[oJraraeror Mex{Ay
TorrKaMr4 F u H"

25. .lpa$uqeqKI4M flocrpoeHlleru naitrr.I zgo6paxeu[e [peAMera AB, [epneHArrKyJr.rrpHoro
K o[TlaqecKoft ocu, uono]KIaTenrnoft onru.recKoft crrcreMbl HFI", ectlu oH pacrroJnaraerct npaBee
ro-{rn F1".

26. IlocrpoequeM nairtu xoA irpor,I3BoJrbHolo rryn I (cu. pucyrrox) vepes JrprH3y, ecJrr,r
3aAaHbI rIoJrolKeHI,Ie rJraBHbIX [JrocKocrefi r,r xo4.4pyroro [porrrcBonbnorg rr5r.ra 2.

27 " B upocfpaucree [peAMeroB orpuqarelluofi onrzserlrofi crrcreMbr HH'
pacronaraorct npt$oyfoJlbHt4K BCDE" fpa$rzuecrkrM rrocrpoeHr,reM :naiilu usodpaNeur.re orofo
nprMoyroJlbHlrKa, eanv f : -f'.

28. Jfpa$rEqeckur{ rocrpoeHlleM nairru ueo6paNeHue rrprMoyroJrbHrara ABCD B
onrnqecxoft cl4creMe coctoslqefi rI3 AByx ron:Kr{x Jrlrr{3 B Bo3Ayxe. llepnax Jrr4n3a -
oTpr.rrlaTenbHat, BToptu - rro JIoxuTeJrbHa{.

29. fpaouqecKlrM rlocrpoeHueru naftrra zso6paxerue npelMera 8182, ecJrpr oH o6pasyer c
orrrr4qecKoft ocrro nbnoxureurnofi onru.recroft cr{OTeMbr HH',yrot v u.-f:f .

30. Jlpa$zqecKLrM rlocrpoeHl{eM H TI4 rroJroxeHvre il Benr4qrlHy lrso6paxenur
AB npu ero rnepeMerlleHlu4 BAonb oflTr{rrecKoft ocu (u.rrr loloxenuft).

31. I-paQuqec n uaircu rIoJIoxeHI,Ie Ia pirMep raso6paNeHr4r rrl]eAMera AB
orpr.{rlarenrHofi nranpe Als AByx cryqaeB:

a). npe4nrer 41ft crnrarenurrfi ;

6). npe4ver nauraurrfi.
32. l-paSnqecKu, BrInoJIHI4B rlocrpoeHrre xoAa nyuefi c [crroJrb3oBarrr4eM 3aKoHa

oTpalKeHLItt, tloKa3aTb, Hapymaer Jrrz IlnocKarl orpaxarorlaf, [oBepxHoorb foMorleHTpr,rtrHocrb
lyrIKa.

33. fpa$zqecKl{, BrITIoJIHIIIB nocrpoeurre xoAa nyuefi o r{crrroJrb3oBar{rreNr 3aKoHa
orpaxeHrlt, [oKaBarb, Hapymaer rrv clpepuuecraa o'rpax(arcrqiu [oBepxHocrb
roMoqeHrpl{LlHocrr tIy.IKa (4ea cnyvar: BorHyroe 14 BhrlyKJroe c(pepuuecmze seprcala).

34. Iloctpourb r.rso6paxeHlre MHrzMofo rrpe,qMera AB: y :, ]0 uu B crrcreMe Lr3 AB)D(
ToHKrdx Jrr.rrr3 B nos4fxe, eumfl' : -45 MM,-f2' : 20 uu, d: J0 uu.

35. lluitru rpa(fzuecxz oKBI{BaJIeHrHoe [epeAHee (foryonoe paccrol{Hr.re cvcreMbr
cocroxrqefi: us rp€>4 ToHKr,rx JrrrH3 B Bo3A)xe, ecJrr4 -fi:fi'==60MM, -fz:-fz':30uu, -
f3:rt' : 45 uu, d1l 50 usw, dz: 20 uu.

36. OupeaeJrl{Eb BeJII,ITII4Hy rlso6paxenvfl!', AaBaeMoro KoMrroHeErroM, ecJrr{ y: 30 MM, -

"f:f : l2AMMvtz=-42'.

F.

rrpeAMeTa

s rourofi



37. Haircu 4pa(fuuecrcu eKBLIBaJreHrHoe 3a,4Hee (foryouoe paccrorrrre crrcreMbr
cocroxqeft us rpQx roHrux Jrr.ru3 B Bo3Alxe, ecJrr{ -fi:fi'.= l)0a,tu, -fz:-fz':-40uu,
-rt:"fi" : 50 ntn, d1 : 70 uu, dz : 20 uu.

38" Onpe4eJI4Tb Bblcory uso6paNeuur, o6pasoBaHHoro o6lerr[soM Ha sKparre, ecJrr.r

rlpeAMer I,IMeer Bblcory y : 30 MJil n pacloJroxeu rrpeA o6rerrrznoM Ha paccrorHrdv a: -
I l0 uu. Oorycuoe paccro.rHlle o6rerrnna, pacrroJ]roxeHHofo B Bo3.{/x€, paBHo 100 uu. Kar<uu
AoJrxHo 6rrrt paccrgflHze or o6rerrrana 4o expaua?

39. ToHrzft rgpoer<qnonnrrfi o6rerrun o6paryer Ha eKpaue, pacrroJroxeHHoM crrpaBa or
o6rexruna Ha paccro.f,ttuu l,B u, geirctnureJrbHoe) nso6paxrenrze Bbrcoroir 100 u. B:st'rucrurs
(foxycnoe paccrosH[e o6teKrusa, ecirr{ Bbrcora npegtvrcra 20 ru.

40. Onpegenl,ITb B3aLIMHoe pacrloJloxeHr{e roHKoft rurHgrr c $orycnrm paccrosHzeM
100 uu, [peAMera I4 oKpaHa, na rcotoprrfi rpoequpyercx 4eftcrBrrrreJrbHoe uso6paxenrze
rrpeAMeTa 0 ntTr{KpaTHbM yBenr{rreHr4eM.

4L Hafttu (forycHoe paccro.sHl{e ronrofi Jrr4H3br B Bo3ryxe, ec:;rv paccrorHr4e Mex(Ay
4eftcrezrenbHblM rlpeArvrerou v 4eftcrnureJrbHbrM z:o6paNenmeu L: 240 uu" lmnefiuoe
yBenuqeHr.re crrcreMpr p : -2.

42. Otpeaelr.im lporycuoe paccrorHr4e roHmoft Jrr{H3br, paclono)r(ennofi n Bo3Ayxe, ecnu
a' : -100 uu,luueftHoe yBerr4qeyue B : 2.

43. OupeaeJII4Tb BenLIqIlHy uso6paxeuus., co3raBaeMoro ronrofi ilausoft B Bo3A).xe, ecJrr.r

AB: y : 30 uu, -f=f : 50 uu,paccrosHr4e MexAy npeAMeroM z uso6paxeHkreM L: 300 uu.
44. ,\nx nLIH3pr pacronolxennoft n Bo3Ap(e, vairr.u rroJroxeHr.re npeAMera AB: y : 10 uu,

ecJII4 BeJII{qzna usodpaxeuusA'B': y' : -20 MM, a orpe3oK z' : 80 uu.
45. TonKas JII4H3a B Bo3Ayxe LIMeer -f:f : 120 uu. C)npegenlrrb Benr4rrr,rHy

uso6paxerrun npe4nderaAB: y : 30 MM, ecru orpe3oK z' paBel -617 uu.
46. 'Llleatrcnaln olrl{rlecrat cl{creMa cocrorar vrs AB)x toHKrrx KoMnoHeHToB,

pacrrono)KeHflblx B Bo3Ayxe Ha paccro.f,rtuu 20 MM w r4Meroq[x (forycrn;re paccroflHr{f,, paBHEre

fi' : 100 MM,rt' : -'100 uu. OnpeaeJIpITb sKBl{BaJrerHrnoe $orycHoe paccrorHrlq v paccroflHzrs.,
orlpeAeJullortue rIoIolKeHLIf, rrepeAHero r{ 3aAHero (forycon, llpz r<ar<ov rpoMexyrKe, MexAy
KoMnoHeH'rar4t4 $orycnoe paccrotHlle BToporo KoMloHeHTa He Blrvfler Ha 3lElaqeHr4e
sKBt4BaJIeHTHoro $qxycuoro paccrotHl,Ls? Kax paclonolreHbr B sroM cryqae repelHuir. u
za4wuir oKBr,rBaJreHrlrnre (f or<ycu?

47. Onru';'ec(a-fl cl,IcreMa cocroklT I43 AB)D( ToHKI{x KoMrroHeHT'oB, pacfionoxeHHbrx B
Bo3Ap(e: f1':139,v8uu, f2':-222,1uu, d:72',2uu. onpeAeJrrrrb $orycHoe pacororHr,re
cl4creMbl, I(oopAI4HaTbrap,e'F",oH,a'H',draKxe e'2r!'rECnvrol: -400 rvMkry:25 uu.

48. Onrpe4eJl4Tb oKBLIBaJIeHruoe ([orycHoe p,accrorHr,re cucreMbr r{3 AByx r,oHKrD( Jrr4H3 c

"ft' 
: 2O uu,fz' : -40 tu M, ecrur paccrosHue Mexry :nvrMkr paBHo $orycHorvry pacoro{Hrarc rarcofi

JIrrH3br, Anfl Koropo{ npu m,rnefinom yBeluqeHlru ,B 
: -1 paccroxHpre or rrepeArrero (poryca 4o

rrpe4Mera patsHo -5 uu.
49. OnruqecKafl cvcreMa cocrol,IT rr3 Ar|)x pacrroJroxeuHbD( B Bo3nyxe roHKr{x

KoMrIoHeHroB c Qpxycurruz paccrorHr{nrtu f1" : 100 uu u f2' : -50 uu" Zso6paxceurae
6ecItoHe'rHo y4an€rlnoro [peAMera AoJrxHo rroJryrrr4Tbcf, Ha pacoro-sH:rzu 200 Jvrtvt o-t gaAnefi
uasHoft rlJrocKocrl{ BTopofo KoMrIoHeHTa. Onpe4eru.rrb sKBr4Bi}JrerrrHoe (porycuoe paccrorHr{e
cI4CTeMbI I4 paCCTOtHUe) HA KOTOpOM AOJTXHbT HaxoAr{Tbcr Apyr or Apyfa rJraBr{bre frJrocKocrrd
KOMTIOHEH:IO]],

50. 1Iepea 4dyxluusonofi ourra.recroft cuc:rerrofi v3 ToHKr4x Jrr4H3 B Bo3.qyxe Ha
paccrolflHlla at : -170 MA4 or uepnofi JrHH3trr 

" -f,' : 50 uu pacrono)KeH rrpeAMer
AB: y : lA uu. Brlopax Jrr.rH3a c (forycurnr paccrorHr.reM .f2' : 60 uu pacronoxeHa Ha
pacc"rofl]Jrz,w d: 25 uu or nepnoft JII4H3II. Haitru froJrolxeHue z:o6paxeur,rr npeAMera
orHocr.rreJmuo ntopgfi Jrr.rH3br.

51. llepea AnyxnraHsonofi ourrzqecrofi ctrcreruofi rir3 TorrKlrx Jrr4H3 B Bo3Ayxe Ha
paccrof,Hl4l4 a1 : -170 MM or uepnofi JII{H3LI c f1' : 50 uu lpacnonoxerr npeAMer
AB:y: l]uu. Bropas il:a*sa c (forycurru paccrosHr4"* .fr':60uu pacrroJroxe*a Ha



paccTotHl4n d : 25 Wu or nepnofi JII{H36I. Brr.rprcr1arb BeJrr,rqr,rHy vrso6pilxeuw (sa*a
ro (f opuynarrr fayc0a).

paccToflHnn a1 : 1170 JilM oT nepnofr Jrr4H3br c _f," : 50 uu pacnoJro)KeH

52. llepe4 ApyxruH3oBofi onrraqecxofi clrcrerrlofi I,I3 TOHKI{X JII,IH3 B

AB:y: I}uu. Btopax JrHH3a c Sorycurnn paccro.rrHr,reM rt' :60uu pacr
paccrotHllu d: 25 wn or uepnofi JIIIH3rI. Brr.rprcr.nrb BeJrr{qr.rHy raso6paxe:rtut (za1a
no (f opruy.naM rrpor.ronoJrbHbx raurencon).

53. Hairru rpalpuuecrn gKBrIBaJreHTHyro [epeAHroro rJrErBHyrc rrJrocxocrb
cocrorlqeii I43 AByx ToHKHX Jrr.rH3 B Bo3Ayxe, ecJrz -fi:_fi':-60uu, -fz:-fz
d: 50 uu.

54. OrIpegenIITb [oJIoxeHLIe I,I A]IaMerpbr 3paqKoB 1l cr{MMerpluuofi oucre
fi :"fi' : -fr:.fz' : 120 uu; d: 50 Mtg a1s: 25 uu; D: 20 uu.

55. llepe4 rolmofi rznsoft Ha paccrotttuu ti7 MM ycraHoBrreHa .4va(lparrrra
20 uu. G>orcyqroe paccrorHrre Jrr.rH3br f : 10a uu" B sa4uefi Qoranurofi
ycraHoBJreHa rroJreBuur 4ua$parrua Ar,raMerpoM l0 uu. Hafirn yrJroBoe noJre

pelrraTb

eHa
npeAMer

)I(EHA HA

perrraTb

CI,ICTEMbI
: 30 uuo

OCTI4

3bI B
rrpocrpaHcrne rrpeA$,reroB, ecJrr4 rrpe,4MerHar rrJrocKocrb pacilonolxeua s 6ecKo

56. ,\aua oilTl{qecKa.f, cllcreMa o6rerrusa rvla rprrrrrer, Soxycr]:bre paccroflrr4l ToHKr4x

7. Onrzqec(rle KJrr,rHbr. Ocnonnrre 3aKoHoMepHocrr,r.
8. llpnerlri. O6ogna'reuI4.fl rpI,I3M.
9 . [Ipenonan4rorqr,re rrpr.r3Mbr. Ocnonnrre 3aKoHoMepHocrr,r.
I0. OrpaNardnrnrre [pr,r3Mbr" Ocuonnrre 3aKoHoMepHocrr4.
I l. lPacq€r pa3MepoB orpaxarenbHbx npr{3M.
12. llpuuepbr nprr3M.
13. Jh,rngrr Opeuelx.
14. Arczrourr.
15. Onrprqecrcuft pacrp.

3gAA"rlI perrUHLEAEIpArq J{b2

1. IJailru KapAI,IHanbHbIe orpe3KLI ol{MMerpra.rHoft ABorKo]Bbrrryrroft Jrr4H3br rir:l creKJra
ERI0 (n": 1,5713), y roropoitrl : 27,3 nu, ronrquHaJrvH3br d: tj uu.

2. oupe4en4tb nepeAHee LI 3aAHee $oryuure paccrorHrrr Jrr4H3Br c KoHcrpyKTr,rBHbrMr,r
rlapaMerpaMur 11 : I0AMMi 12:282,94uu, d: lAuu, creroro K8 (n== l,Sl83), ecrlrE nepnax
cpega - Bo:3A)D(, a rrocJreAHr-fl cpeAa - BoAa (n : 1,3.33).

3. Il p$ynBrare r,Isuepeurafi AJII Jrr,rH3Fr orpeAeJreHb.r cJreAyrourr4e rrapaMerpbr:
rt : 12: I9 uu, d: 6 uu,f : 300 uu.I{evty paBelr rroKa3areJrr npreJroM,rreHr4r cleKJrahznsrr?

4. Oupe4enzpr (porycuoe pacctofl:rrve u'. rroJroxeHrle fJraBrrbrx roqeK JrLrH3br c
tnr : tz : 140 mu, d | 50 uu, n : 1,5.

5. I(oHqeurp[qecKaf, Ju4H3a c pa1.ny
rz: 165 MJv BbrrroilHeHa r,r3 creKJra R8 (n,
JII{H3br, ToJnrIr4Hy Jrr,rlr3br r,r (f onalrubre orpe3Kr.r
KapAkrHrurbHbre orpsiKr,r KoHrleHTp[.{ecKofi rr..rHs

6. Cunanrerp{qnaf, ABotKoBbIrIyKnar Ju4H3a, cAeJraHHaf, r,r3 creKJra K8 (n, 
,+ 1,5183),

HMeer (poHycuoe paqcro.f,Hl.Ie 100 MM,^rorr\vryy 5 uu. Onpe4elrlrn paruycbrrcpnnusnir nkrH3br,
pacrroJroxennofi s Bq3Ayxe.



7. OflrrrecKas cucreMa o6pa-:onana .qBWr 3epKanaM[r rt : -200 Mr4 14 rz : -40 uu,
paccrosHl,Ie Mexly 3epKiIJIaMLI paBHo -83,52 MM. Paccqutarr (for<ycuoe paccroflHr{e
orrrr4qecKoft cucreurr, nepe4nlrft u sa2luuir Soralr nrre orpe:lKpr.

8, 3a o6ner<tnBoM c $orycurur,r paccrorHr4<>uf : 120 uu, orHocr.rreJrbHhm ornepcrr4eM
I:4, yttonbrM rroJreM 2a: l2o ycraHoBneHa rrpln3Ma Ha paccrorrwwt d1 :3A uu. Bxoluoft
3paqoK coBlraAaer C oupanofi o6rexMsa, npr,rHr4\,raeuoro 6ecxoHeqHo roHKr.rM. Hafiru AnnHy
xo,4a Jrwa B rrpr,r3ME.

9. flepe4 rlJlocKorlapzurnelrnofi rrJlacrr.rHKoilt na paccrorHr4rr st: -]00uu no:vre:rll1v.
rlpeAMer. Onpe4entarfb TIOJIoxeHI{e ero uso6pax,;Hurfl. v Berrmrr4rHy lpoAoJrb]rofo oMerrleurrf,
Jlyqa, ecnrl tolul{H? IrJIacrI,IHKI,r d: 60 MM)noKa3arTenb rlpenoMJrerrvq c'reKJIa n : 1,5,

2. XaparrepracTr,rKra rJra3a.

3. Cnofic:rna rna3a: aKKoMoAaIIvtfl., ag;arrrar\rlx Ia pruperrraroilIa{ cnoco6noc'rr.
4. Crloficrsa DIa3a: 6znorynxpuoe 3peHrre, crepeoclKo[raqeoKoe 3peHr4e,

gMMerponuqecr[ft fnas.
5. Tpe6onanaf,, rlpeAb;lBr.f,eMbre K Br{3yaJrbr{oMy onrrrtrecKoMy upu6opy.
6. BraAIauoe yBerlrqeHl{e Ia pa3perliuoqaq cnoco6uo,cm orrrprqecKoro upu6opa

COBMECTHO C rJItL3OM.

7. TenecrconizqecKue crrcreMbr. 3purelrnal rpylaKenlepa.
8. Tenecrcouz'qecKr4e cr.rcreMbr. 3purelrHax rpylafanr.rnes.
9. TeleclconulrecKr4e clrcreMbr. Xapaxrepucrr.rKr{"
10. Jlyna z ed xaparrepkrcrr.rKrir.
I 1. Tranrr nyrt.
12. Mur<pocKp[ Ia ero xapaKrepucrunkl
13" Ocneruretrll;Hble cI4creMbl MLIKpocKonoB. Oceerure:rHas crrcrel4a

npoxoAsilIe^,r cBeTe.

14. OcserkITelILHbIe c?IcreMbl MI4KpocKonoB. OcnerrzreJbnas crlcreMa

K€nepa B

Kenepa B

orpaN0nurcM cBere.
15. [Ipocrefirruae ocBerrrreJlbHbre cr{creMrr. trionrercTo]l u KonAerrc;op.
16" OcnoeHblp xapaKrepllcrl{Kr{ $ororpa(fuqecKoro o6rerrzma. Sxcnosrar,u.u.
17. f ny6uHa pesKo uso6paxaeMoro npocrpa.HcrBa (pororpadlzqecKoro o6rerrrana.
18. Cneroczra Qotorpa(fuqecKoro o6rercrrasa. Knaccz(f'wna\rrfl. OO ro 3HatreHvro

4ua$paru,eur{oro qtcna.
I 9. Ocserure,irtutre crrcreMbr" Bra4rr ocBerr,nteJrbHbrx cr4 creM .

20. tlpoxeKTqtrl rr ero ocHoBHbre xapaKTepuc:rzKrr.
21" llpoexqrloHHbre cl4creMbr. 3nrzcronuqecr(afl rrpoeKrlr,roHuafl clrcreMa.
22. [Ipo eruILt eHHbIe cucreMbl. flr,racronu.recl:ru rrpo eKurroHH afl cLr creMa.

1. B nrzr<pogKorl BLIAHo pe3Koe Iaso6paNenue npeAMera. Ecwr Me)r(Ay rrpeAMeroM r4

o6rerrusold trlulrcp$cxona BBecrI,I [nocKorrapan.]renbHyro rrJracrr.rHy c d: 3 uu, To [m
lonyqeHlU{ pe3Koro uso6paNeHl4f, HyxHo nepeABlilFryrb npenMerur,rft crolnx Ha -1, l6 uu. r{err,ry

paBeH noKa3 areJlb [peJroMneHr{r nJrocKolrapauleJrb]rofi nlacrunrr?
2. .fIyya euAIIa HenoopyxdnHblM rJIa3oM noA yrJroM :11'. lloa Kalfl.rM yrJroM oHa BrzAHa B

TeJIecKoII, ecJIlI (pprcycHoe paccrotHl4e o6rer<rusa renecKola paBHo 2000 iwu, BrrArrMoe
yBerr{qeHlre orylxpa 2, J ^.

3. fanuneenprr:ufi 6ranoKJlb I{Meer cneAyrc)rrlkre xapa-KTepr4crr4Krr: lr== 3", cseronofi
ALIaMerp cr6lercrzna Doo: 32 uu, Ar{aMerp Bbrxo.lHoro 3paqKa D' : 4 .MM, orrr-a.uecKa{ [nvr:na
L : 80 MJ't, y[aJreHlte BbIXoAHoro 3paqK& a'p. : ]0 uu. Onpe4ernarb BeJrprqLrHy 14 nono)KeHlre
BXoAHoro 3paqKa, y[noBoe uone 6r.rnoKJrr B rrpocrpaHcrBe npelMeroB.

4. l3przrenrnpx rpy6a Keunepa cocrolrr tzg o6terrvBa (f'o6== l0Auu, D/f'o6: L'5,
2a:8) pI oKyr.t{pa (f'o*:20uu). Onpe4enurb Br.rAhMoe yBerr.FreHrre 3pvreJrbHoft rpy6rr,
AlraMeTpbr Bxo.qHofo t4 BbrxoAHofo 3paqKoB r4 yfnoB,oe rroJre oKyJrrpa.



5. Br,rqucrl,Ifl" yrnonoft npeAeJI pa3perrreur4r spnrensnoft rpy6rr c Br.rAprMbrM
yBerl{qeHl{ev ]0" r{ Ar,raMerpoM BbrxoAHoro 3paqKa 3 uu,onpelelxerrlrrft:

reopneft 4u(fparqur,r;
BO3MO)KHOCTfl MI4 TNA3A.

6. Teneo6toKrr4B 3pLrrenrnofi rpy6br c yBe.[r{rreHr4eM fr: -20 cocror4r }r3 AByx roHKrrx
KoMrIoHeHTon c (poxycubrMr{ paccrorHr,rxttu f 1: -f z:f :200 MM ^tirn, qro sKBrrBzrJreHTHoe

Qorycuoe paccrotlJne o6rer<ruBa f oo:2f " Onpe4enrarr paocrorHrle MexAy KoMrrpHeHraMr4
o6rercrnsa r,r AJrr{Hy 3pr{TeJrbHofi rpy6rr" Orcynrp cqrrrarb roHKr4M.

7. Oupe4enI,trb [oJIo)KeH]Ie BxoAuoro 3paqKa B TeJreoKouu.reoKofi crrcreMe Kennepa
AmrHoft LJ}uu, ecllr SorycHoe paccrotHl4e o6rerruna foo: l20uu, yAaneHr{e BFrxoAHoro
3paqKa s'p, =. 35 uuS saliuuir lporalrHuft orpe3oK oKyr.spa 30 uu.

8. B rpzre4r,uofi rpy6e $orycroe paccrorHlre o6reruasa fc,o: I50nu, $ocycuarc
paccrotHl4fl KOMIOHeHToB culuurerpzunoft o6opavznarorqeft (]rurcreMbr fs :ft = 200 uu,
Bo3AyIIrHbIfi npouexyroK MexAy orLIMpI KoMrroHeHTatvru ds: 80 uu" Oupe4enrarr SoxycHoe
paccrorHr4e KoJrneKEvrBa, rrpr4ur{Ma.rr Bo BHuMaHr4e, trro arreprypg:rar 4za$parnra HaxoAnrc_tr B
cepeAr,rHe nos4yuuclro rpoMexytrca d3, a a'p. : 0.

9. llpu 4nlarie Mexaul4qecKoro ry6yca 130 uu Br{Ar.rMoe yBeJrr4qeHr4e Mr4Kpooxota -19.
Kar r'Igrvreukrrcs. yBetrrvqeHue groro Mr.IKpocKona, eorv Alrv:aa MexaHr{rrecroro ry6yca craner 1)
160 uu: 2.) 190 ufi? porycuoe paccro.f,Hlle o6t;exruea r\,rrdKpocKorrtt 33,1 MA,t, a Br{rriMoe
yBerLrqeHu e or<ynxpa 7 ^ 

.

10" Orrpe4eJII4Tb rny6zny pe3Ko zso6paxaeMoro rpocrpaHcrBa MrrKpocKo.rra, copro.f,rrlero
zs o6reKruB,a 90x1,'?.5 u orynxpa c SorycHhrM pacororHlreM 25 uu.

I l. Karofi nan6olrureft Bell4quHbr o6rexr MoxHo paccMorrlerb B Mr,rKpecKorr, y
Koroporo BlIAI4Moe yBerraqeHlre -400, BIrAI4Moe yBerrrr{eH[e oKyJrr{pa 10", tuyeitiroe uone
oKynspa 14 uu?

12" B MeraJr{orpaSu-recrou Ml{KpocKorre, ,4JrprHa ry6yca Koroporo rpr4Hrrp pannofi
6eclcoueuHocru, raononrsyercr o6rer:run c (foxycHrna paccrorHr.reM 40 uu Lr qr,rcnonofi
aueprypoft Q1. Oord,yoHoe paccroxnne ry6ycnoft maugs 25A uu.Ilaftru rrorre3Hoe yBBrr4qeHr4e
Ml{KpocKolra 14 [oA.Qdparb oKynflp !r3 rlMeroilIeroca na6opa: BLtIr4Moe yBenrrqeur4e 6,3"; 10";
12,5";16";20";25":,

13. Onpe4eJll4rb $or<ycHoe paccrotHr,re o6seHruna MrlKpocKorra c Fr4AHMbrM
yBerI'I9eHI4eM -4001 Ooxycuoe paccrotHlle oKyJrrpa paBHo 25 unt. Paccro.{Hrp MexAy
npeAMeroM Ia ero vgobpaxeHl,IeM rIocJIe o6rerrrasa 180 uu. Kounouenrbr Mr4KpocKorrp cqr4Tarb
6ecrcone.rno roHKlrMrl"

14' On:pe4eJII4Tb maneftnoe IroJIe pr Ar{a}derp BbrKoAHoro 3paqKa Mr4KpqcKona c
o6ter:rueotvt 8x0,2 { oKyntpou c (porycubrM paccro.rrHr4eM 25 uu ?r yrJroBbrM no:reu jflo.

15. Ilapl6olrriras a[eprypa orrl4qecKoro Mr.rKpocKorra ],6. I(arona pa3p*rrrarcUat
cuoco6nocrb Mr{Kpogrorra B suA[rvroft o6nacrra cuelrpa?

16' Onpeaenl4Tb rny6uuy pe3Ko uso6paxaeuoro rpoorpaHcrBa 6raonorq.{ecKoro
MI{KpocKorIa, yKoMfuIeKToBaHHofo txpoMarr.tqecr:rrM o6rerrrasola l()x0,3 kr orqinxpolr c
BIZAI4M6IM yBefluqeHllev ]0'. Ha6nro4enr{r BbrrroJrHirrrorcs B cBere c Anrznofi BoJrHbr 0,0iQ05 uu.

17. OnpeaenllTt; rpeAen pa3perrreHr4r MerrrnnofpaSzuecxoro Mr.rrfpooKona,
yKoMrIneKToBaHHofq nJraHaxpoMaroM c Sor<ycurrvi paccro{Huew 6,3 u.u; ry6ycnofi ilnnsoft c
Qorcycusna pacctoriurzeu 250uu v oKyJrrpoM o Br{Ar.rMbrM yrBeJrrzqeHrreM 10". luarraerp
BhIXoAHoro 3paqKa paBeH 0,82 uu. Ha6nro4enr4-rr BbrrroJrHsrorcr B crlere c Alzsofi BoJrHbr
0,0005 uu"

18. Onpe4eJII4Eb rny6uny pe3Ko zso6poraeMoro rpocrpaucrBa MeraJrJrorpa(fpvecxoro
MI4KpocKorIa npr4 uA6nroAenvII,I B cBere c AnraHofi BoJrHbr 0,56 urctw. Ml,rxpocron coqror4T H3:
o6teKusa c $oxycirrna paccrotHl{etvt 25 M 4 14.rncronoft aueprypoft 0,2i ry6yurofi mzngrr c
(poxycnrnra paccroxtra err 2 5 0 Mil rr oryrrflpa c BrArrMbrM yBerr4 qeHrz etv- I 2, 5" .

19. Ilaftru nplaparqerule BI.IALIMoTo yBerr.rqeHar MlrKpocKorra c $orcycnsrM paccro{HuflMvr.
o6rercrraea u oryn4pa 15 uu 25 uu coorBercrBeHHo npr4 yBenr,rqeH[r{ oflTzrrecrofi 4nzurr
ry6yca ua 10,20,30 uu.



20. Aspo$ororpa(frzpoBaHr4e seAercs
cKopocrbro 450 M,t, $oroannaparolr c
300 um. l]onycrraMuft c4nzr r.rso6paNenzx
Kaxona MaKcr.rMaJrbirar nrrgepNrca?

c cauor€ra, Jlergxlero Ha

o6rerrunou, rrMerorrlr{M (forycn
3a BlleMr 3KcxroHr4poB,alJrrs

21. C KaKoro MaKcr{MaJrbHofo pacoroflHnr Mo)KHo c$ororpaQr4lpoBarb Ma urlouracnrrft
TOKCT C nnrCOrOfi 6yXn 2,2 Mtvt c nptrvleHeHneM o6r,exrzsa c $oxyouuM paccrorH 1000 uu?
Oororpa(fuqecKa{ pa3pemarcuaf crroco6nocrr cocraBJrrer lB uu-L , JTM BCfl
Marur,rHolr{crrafl crpaHr.rrla B KaApe 24x36 uu? llpuHrrr Bo BHrzMarrr4o, t11s ttn
3anoJrHeHr{afl TeKcroM. cocraBJrf,et I I 0 x 2 5 0 uu.

22. OtpegeJrl,rrb Har4MeHbrrruft pasnrep npeA eroB, Korollbre rvrolnHo
aepo(forocHprMKe, ecJrrl Bbrcora crOurn 20 rcu, Soryqroe pacororHr,re ael
2000 uu, orHocr{Te[bHoe orBepctue ]: I l. Pa:penraroqa.rr croco6nocrn (poro

QTparlrlIIbI,

HA

BA

rcn',100 uu-t,
t{a pa3pelxaroilItu croco6nocrt aspo(foroo6rerruna Bbrrrcrsercr rro $ollnayne 55

23. Onpeaerldrb rny6uuy uso6paNaeruoro npocrpaHc'rBa rrpr4
zrruup.l,rtsLrzlr rJra5uM v. : zJU JWJV), ragL^To.f,Hlle) Ao npeAMeTa p1 == zuuu MM, yBonu.qeHue

f oo : -0,I i o6rerrgn LIMeer (f onycHoe paccrorHr.r e 200 uu, 4ra ufparrraeuude qr4cno 8,
yBenrzqeHr,re n spa.rr{ax Fo : I.

24. Otpeaelulb rny6uny pe3Kocrrl rpfi paccMarprlBanvrvr uso6paxeprux rJrrr3oM
(L : 250 uu). PacclrorHr4e Ao rrpeAMera pl : 20(10 MM, yBerwrqeHr{e f oo: -0)t; plrexrun
I'IMeer Soltycnoe papcro.f,Hlle 200 uu, guaSparMeHHoe rrprcro 8, yneluueHr.re B spavrca! 0o: I.

25. @ororpa(pravecrzfi o6rerrus c $oryc.urrM paccrorHr{eM 50 uu yclaHdnneu Ha
AI{craHII}Irc cbeMKI4 3 u. Haftru nepe4uuft u sagnuit rrJraHbr npz ,4za$paruennoM qr4pne 3,5 u
Ar{aMerpe rI.flTHa Hepe3Kocrr.r 0,03 uu,

26. C uorr,roprlrro o6rerrzna c lporycurnrr paccronrrr{eM 58 uu neo6xo4rzrrao
c(fororpacfrpoBarb IrpocrpaucrBo or 3,5 n Io 6ecrone.rHocrn. OupeAeJrr.rrb Heo65olfinroe Ant
sToro 4r'ra$paruen4oe qrcno I,I Al{craHqnro (fonyor{poBKr4, eonr Ar{aMerp AonycrLroro rurrHa
HepeKocrr4 0,03 ut4.Kocrr4 0,03 uu.

27. Htfiiru AIraMerp uso6paNeHr,Ir r{cKyc)crBeHHolo c['yrHlrra 3erraru, ]rlr,r\4eroilIefo
AI{aMerp 50 cu \ rpoJleraloulero Ha Bbrcore 500 rcu, rpr (fororpaQupbn4guu efo
SoroauuaparoM c o6beKrneoM, y Koroporo (for<ycuoe paccroruue.f'o6: 100 uu"

28. Kaxue xotrre6auux Bblcorbl caruordra AonycruMbr upn aspo(forocreure obrgKrrasorvr c
(foxycnurvr paccroxurzetvt 600 MJvt v Ar{aMerpoM B,xoAHoro 3paqKa 60.uu, ecJu4 Aorrycrzrraufi
KpyxoK Hepe3Kocrt Iaso6paxeuus, 0,2MM, a ua.cnrra6 creuxn I:5000? C rattofi Bbrcorbr
Ilpol'I3BoAlilos cr€MKa? Kax LI3MeHLIToI Aonycrr4r\loe r<one6aur{e Bbrco'rbr, ecJrrr np[ rex Ne
npoqr4x ycnoBlrrx e44za(pparur4poBarb o6rerrun Ao orBepcrus 6 uu?

29. OrryegeJII{Tb }raLIMeHbIIryIo Bbrcory, c Koropofi nosl{orxuo enpo(fororpaSraponanue
o6rerrusorr,r c $oxycHblM paccrotHl,IeM 50 cu [pr4 BpeMeHr{ BblAepxrcu ]/200 c r4 cKopocrr4
caruonera 724 rcM/rt, euur.0,2 uu.

30. Karylo $ cnoco6nocrb AoJrxeH uruedr obrerrzn.
roroprrfi fio3BoJrr{n rcaap 24x39 n4n4 Nra:nlaHorrrrcHyro crpaHr4rly c
srrcorofi 6yxn rercla 2,2 uu? Onpe4enum $orycnoe paccrorHze o6rercrraBa, eoJr4 p4qcroflHrze
or reKcra (fopuatov 210x300 MM Io rrJrocKocrr{ z:ro6paxeur4s cocraBnsrer 600 uuj

31. Cnersued,cfl TeJIo JIaMnbr HaKaJII4BaHr{r pil3Mepotvt 2,8x2 uu rpoerlr4pyerc-s Fa gKpaH

nuugofi co cBeroBblM AplaMerpout 30 uu. PaccrorrHr,re or JrLrH3br Ao sKpaHa coctanfixet 5 u.
flolunfi cse'ronoft 4oroK JIttMIrbI 250 nu. Onpe4emars ocnerqeuHoorb rz:ro6paNeuz!. Ilorepxvrz
cBera B Jrr{H3e npenQ6pevr.

32. I4so6paxqHlle Comrqa c$oxycupoB IHo Ha Jrr4cre 6ynnaru c nonaorqgro ,[r,rH3br c

Qorycnsna paccroCnueu 50 rr,rrr,r v cBeroBbr\d AuaMerpoM 10 narrr. Onpe4enranb rr.raMerp
uso6paNerrvlfl, Lr ef0 ocBelrl€Hnocrr, nonaras .spl:ocrb Comrqa Lkrcr,= 1,5.109 !p,fuf-, a ero
yuonoft ArraMerp 2cp = 30' . Kos(f (puqueHr rrporycr(alvrt JrrrH3br roc : 0,9.

Ilpolrerryro.rflaq arrecrarlrrfl rrpoxoAnr n (f opue eK3aMeHa.

BqrplgEr K-oEgglagsL
1 . Ocuonurrg olpeAeJreH r4s. ur nonflTr.rr reoMerpzqecxofi or'ur{Kr.r.



i

2. llpanuna prraron B rrplrKnaAnoft onrure.
3. 3aronrr rpoMerpr,rqecrofi orrrr.rKr.r.

4. Kapluna4rHhre gJreMenrrr z4eanurofi
OTpLIIIaTeJIbHat O[TLIqeCKa-[ C]ICTeMa.

5. 3aBr.rcr.rMqcrr,r MexAy rroJrolxeHr,rrMr{
(xaparrepuue paccTorunx).

6. Tpu rutayBefir,rqeHr,rr.

pt pa3MepaMr{ npelMeTa

OlITI{tIeCKOITI

7. 9erupe ci.roco6a flocrpoeHl4t xoAa nfra qepe3 r{AeaJrbHyro orrr.rqecKyro crao{Quy.
8. Pacq0r xg,qa ryqa qepe3 I{AeaJIbHyIo orruqecKyro c}rcreMy (ocuonurre dropnrJr4ru).
9. flepe4nx4 kr sahr'flfl, rJIaBHbre rorrKr4 MHoroKoMrronenrHoft orrrr{qecKoft placteurr.

3r<sueaneHrxroe OolrycHoe paccro-sHr,re.

10. lua$par4,rbr r.r rrx Ha3HaqeHue.
11. Arreprypuar gua$parua. Bxo4uofi r,r srrxoAHofi 3parrKr4.
12. OnpeaenoHrae rroJro)KeHr4r aueprypuoi.i 4r.ra$panrarr B

6omruuu Koru.recrbou 4raa(f panvr.
13. llonenar gua(fparrraa. Jftanefiuoe u yrJroBoe rroJrr o[Tr{qeoKoft cucrerr,mr.
14. Br,rnrerlrpyroqafl 4r.raftparrvra. BxoAHoe ra Bbrxo,ngoe oKHa. K

Br,rHbeTr4poBaHr{r.

15. Oupe4endnue 4eftcrnyrorqero orBepcrr4s BxoAHofo 3patlKa.
1 6. OcnosubrB xapaKTeprrcrr.rKr{ orrrr,rqecKr{x Marepr{aJroB.
1 7. Jhaugrr. KonctpynrllBHble rapaMerpbr. Kap4rananlHbre eJreMenrrbr"
18. Jlrangrr. Oopnru nuns (pacnoJroxeHr.re rJraBHbrx rouer).
1 9. lllocrrre BepKurna. OcuosHrre 3aKouoMepHocrr.r.
20. CSepurreoK[e 3epKana. Ocuonnrre 3aKoHoMepHocrt4.
2 1 . llrrocro[4pannenbHble rllracrr,rHbr. OcHonnrre 3 aKoHoMepHocrrr.
22. Orlnu"rec4rde KJrr.rHbr. O cuosnrre 3 aKoHoMepHo crr.r.
23 . flpenorvrutroulne rpr43Mbr. Ocuosurre 3axouoMepHocrr4.
24. OtpaxarqJrbHbre [pr{3Mbr. Ocnonurre 3aKouoMepHocrrd.
25. IIunsstOpenem.
26. Axcurousr.
27. Orlnn'aec(zfi pacrp.
28. Vcrpoftcrpn Dra3a. Xapanrepzcrr{Kr{ ura:}a. Csoftcrsa Hra3a.
29. Teneclco[I4qecKr.re crrcreMbr. 3pureuruax rpy6a Keulepa.
3 0. TenecronllqecKr.re crrcreMbr. 3putelruax rpy6 a lartr.rnes,
31. Jlyna n ed xaparrepkrcrr.rKr.r.
32. MuxpocKgrr 14 ero xapaxTepr,rcrkrKr4.

3 3. @ororpa($nuecrufi o6rexrun. OcnosuHe xapaKrepr4crr{R:r{.
34. llpoctefi gne ocBerrrreJrbHbre cucreMrr. Kollelcrop r{ Kor{AeHcop.
35. Ocseu4Te|Ir,Hbre crlcreMbr Ml4KpocKorron, OcnerzreJrbHar crrcreMa Kdnepa.
36. OcneulTellHbre clrcreMbl Bralu ocBerllTeJrbHbrx orrrr,rqecKl4x crrcreM.
37. IlpoxeKTep i4 ero ocHoBubre xapaKTeprrc:fr4Ku.
38. llpoexql{qnHbre crlcreMbl. Snucrour.r.recma.f, npoeKrlr,rouHar crrcreMa.
39. fIpoexIII4eHHbIe crIcreMbl. [uacr<onz.recKar [poeKur4oHHa-f, cr,roreMa.
3aaa.ru K JK3arilaeHy

1. Brrsecru (fopryrynu AJrr olpeAeJreHr.H AJrIrHbr orpe3KoB a1 v o2, a raKxe
paccrotHl{fl,, ecru nrurefinoe yBeruqeHr,Ie [pr4 cMerr[eHr{r,r onrr,rqecKoro KoMrIoHer{Ta

noMecrllTb.repreN, qro6rr zso6paNeHvrcHarlJlacrrrHKe r{MeJro pa3Mepbr l0xl5 cu2?
3.flpu rlpoelll4poltanvlvr (fumrua c KaApoM 24x36uu Ha Becb sKpaH, r4Merour{l

1200x1800 MM e roMorrlbro o6rerrusa c (foryurrrvr paccroflHr.reM .f' : 100 uu ull
AoJIxHa 6rrru ne MqHee 5,1u. fltrunarzMeroruerocil sura He Mo)Ker 6rrrr 6onee 3,5 ul,

Y kpaz, a paccrotHl4e MexAy npeAMeroM ra r.rso6paxeHr{eM, paBHoe L, ocraEtcr rrocro.g bIM
2.Tpe6yercr c(pororpaQzponarr uepr€x pa3MepaMrd 50x75 

"r2 
c rroMorrlbro B&,

Qoxycnoe paccrorHl4e Koroporo paBHo 150 uu. Ha rarou paccroflHt4r,r or

eH4eTC_s

cnoAyer

pasMep

Ha 3ura
B erou

ourr.r.recrcofi crrcrervrbr. IloloNtttdrinnas u



cnyqae rBobpaxernue 3aftMeT Jrtrrrrb rracrb sKpaHa. onpe4elu:fb pasMep
gKpar{e"

4" Teneo6rer<ruil cocrol,rr ug noJroxrareJrbuoro roHKoro KoMrroHeHTa o
paccrosHu"* f,' : 8A0 A4Jvt v orprrrlareJrbHoro KoMrroHeHTa a -fz" : -100 un,
KoMrIoHeHTilMI,I d 

= 
275 uu. Onpe4enurb rroJroxeHlre [JrocKocrr4 undHru

BTOpO|O KOMIIOHeHTa, e'CIIJ.4 npeAMeT pacllonoxeH nepeA [epBbrM ]KoMrroHeHToM: Ha
l0 u.

5.onpe4eru.rrb F3ar.rMHoe pacnoJroxeur{e rourofi JrrlH3bn c $or<yurl,rM paccrot
pacnoJloxenuofi n Bo3Ayxe, [peAMera v gKpaHa, rra Koropoft upoeqnpyercr c
JILIH3bI4eficrnurenDHoe Iaso6paNeul{e [peAMera c rrrrr.rKparHbrM yBeirr.rrreHueM.
3Tr{ paccro flrrvrfl, ecfipr BTopar cpeAa - BoAa (n" : I ,3 3 3)?

6.Ha paccros]li]Llu s1 : 50 MMLr s2: 100 MJv( oT r,rcToqHr.rKa cBelta (2y : 20 uu)
4za$parnru c orneflc'rzflMpr, pa1lr4ycbr Koropbrx Rl : I5 nu rr R2 :' 20 uu. O
rI3 3aKOHOB [p.f,MO4I4He]IHOTO V IJS3ABVTCVTMOTO paclpocrpaHeHur.fl. QBera, pa3Mepbl
lonyTeHll Ha sKpaHe, paclonoxeHHoM Ha paccToflHl4ll S3 : 500 M.rvt oT r4cTorlHr4Ka
IIeHTpbr rzororrHr.rKa cBera,4na(ppanvr r,r gKpaHa Jremar na o4uoft upmraoft.

7.Ha cxonbKo LIBMoHI{TcI Kaxyfifaflcfl. rny6uHa no4o€rvra, ecJrr4 cuaqaJra
TOTIKy AHa, rqTo Jryll 3peHrlt oKa3brBaeTcr neprleHA[Kyri.rrpHbrM K rroBe]pxHocra
cMorperb Ha roqKry AHa, Koroparr yAaneHa or uepnoft na I u? I-ny6zna
floKasarelb npeJror4Jr euut nogrr 1, 3 3 .

S.Ha nyrra cse[onoro Jlyqa, I4Ayrrlero Ir3 Bo3A),xa, nocraBr4Jrkr rrJracrr{Hy
n2: 1,5183, rloBepxnocrl4 Koropofi napwtne.rrbHbr Apyr Apyry. Tonrqrzua rrJracrr{H
Kar [gN,reHr,rrcr orrrurrecKa.f, rnvr:r'a nyrr4 Jrrra, ec,rv nyu AB 6y4er rraAarb Ha
HopMaJrbuo; 6). uoa yrnoir,r 30'.

9. flpenrvrer y, : 100 uu pacrroJroxeH Hit paccrorHlrrr s : -450 ua
3epnana c r : -200,u"tt't. Onpe4enurb !", s'" p, l)ng, a raKme ap.' vt D', eclu
4Iaa(pparua pacnoJroxeHa tsnepeAr4 3epKana Ha paccroruuu 70 uuu Ds: 50 uu.

10.llosaau Jry[br c $oxycuurra paccrorHr.reM f : 50 uu Ha paccro;rHnll
paclonoxeH rJril3 ua6lro4areux, Ar4aMerp 3paqKa Koropofo paBOH 3 uu"
IIoIIoxeHrre u nuaMaTpbr 3parrKoB.

1 1" Tene<l6r'eKTIaE cocroldr I{3 .4B}D( ToHKLrx KorurIoHeHToB, pacrroJlo)KeHHbrx Ha
d: 120 MM gpyr orl Apyra. (Doxycuoe paccroruue repBoro KoMroHeHrafl' :200
f2' : -100 uu. llocepe4rane MexAy KoMrroHeHT€rMr4 ycraHoBneHa a[eprypHas
AI4aMerpoM 70 uu. Onpe4ennrb rIoJIoxeHIde BxolForo 3pa.qKa rereo6rerrzea
rrepBolo KoMrroHeHEa lI BbrxoAHoro 3paqKa - o'rHocr,rreJrbHo B,Toporo KoMn
ruanefiHoe ynenr.r.re{re B 3paqKax"

tr2. flepe4 rour<ofi nuHsofi Ha paccro-r:auu 6(l MM ycraloBJreHa 4r.ra(fparua
20 uu. (Dorycnoe paccro.sHrde rtuusstf' : 100 uu. Haircu yrnoBoe ra nnneftHoe y
3paqKax.

73.fiama 4noardonunyKJrafl JrLrH3a r.r3 creKjra EKL0 (n":1,5713), c rl:
rolIqnHoft d : 6 un.llpu xaxofi TonIrII4He Jrr{H3a craHe reJrecKorrr4.recKofi?

I4.Haftrn ronrqrrHy Jrr4H3br c KoHcrpyKTr.rBHbrMr4 rrapaMerpatvrv y1 : 40 uu;
np: 1,5163, rrpkr rolopofi ona craHer a(for<amHofi. llprz pacuere He rrcnoJrb3o
o[TlrqecKo it cu:lst niaHsrr.

15. Jlznsa r{Meer cJreAyroque KoHcrpyKTr,rBHlbre
d: 20 MM, ereKrro R8 (n: 1,5183) r4 pacronoxeHa
Sorycuoe paccroflrlr4;e f u SoralrHrre orpe3Kr{ .rp,

rJraBHbrx rorreK, He UoJrb3ytrcr (f opnaynarru.
s p.. OnpeAeJrlr:fb

16. B nuuge-uafle sanuuia (forcyc coBlraAaer c BeprrrrrHoft nropofi nonepxHocrr4.
IroKa3aTenb IIpeJroMJIeHVIs. CTeWtA ne.

17. Ou'rn.recKiul cnIJIa noJroxllTeJlrnofi nuusst Sidnmp, orprrqiilreJrrsoft nungsl
Hafitn (porycuoe paccrorHr{e cucreMbr, Koropaf, rro[yqlzTcr, ecil:a Jrr,rH3br

rlapaMerpbl: rr == 120 uu;
B Bo3,41a(e. Onpe4elrarr ru

BnnoTHyro.

VA HA

e Mex(Ay

I,ITEJIbHO

+ccToflHr.rr4

130 uu,
3TOtl

tr3MeHsTCt

EHbI

r4oxoAf,
gOn renra ra

cseTa, ecJII,I

Ha TaKyro

a 3aTeM

a 2n.

B0fHy-r'oro

qeprypHat

d':25uu

pafMa

qEHI4E B

zt/,J MJt4 U

z | -30 uu,
Sopuyry

| 100,r*;.

+rzH3br, ee

r4E s.r.. s'u.

3 dnmp.
OJIOT(EHbI



18. lly.rorc napdlnenruux nyuefi raAaer
n: 1,5). E HaqaJrbHoM noJro)KeHr4rd xrJr

loBopatll4Balor Ha 5o. r{enry paBHo [oileperrHoe
19. Bsrqucnrrrb loJroxeHrze BXoAHoro 3p

o6rercruna c $oxyounM paccror:rtuev^ 90 MM Lr

30 nu, ecJrl{ rrla3 y4andu or oKyrspa Ha paccrorun:e I2,6 uu. Karoe yrJroBoe none Qyfier /ruem
lpy6a, ecJrr.r orHocuhelruoe orBepcrr{e o 6rerrrana / 

"' 
J ?

6rerrusa spurelrnofi rpy6iu nprMoro
f't I4H3rI f s: 50 ttu. Bu4utvtoe yBeJrr{rreHr,re rpy
yB br p : -1. Onpe4enurl (forycHoe paccro.rrHrze

AJrr,rHy 3pr4renbnofi rpy6rr. 
l

2l.3putensuat rpy6a c (forycurna paccro nraena o6teK'ruBa-/o6' : .r00 u*r yuaupBrreHa Ha
6ecxone.rHocrr. Ha KaKoe paccrorHr,re /d uAo rrepeABlrHyrb oKyJUrp rpy6u,.gp6n xuro
Br.rAerb npeAMerbr rXa paccro.s:e.uyt 50 u?

22. [lt paccMarprrBaHvrs. MeJrKr4x

npeAcraBJrser co6oft rroJroxr.rreJrbHyro
rroJroxeHrde SoxycOn r,r HraBHbrx uuocxocrefi )

n: 1,5. fAe AolxeH pacrroJrararbc . npeAMer, p I
23.[tx paccna4rpr,rBaHus. MeJIKLIX opraHr{3MoB rpr{MeH.sror nynry Creuxoria] rotopax

npeAcraBnxer co6qfi rloJlolKllrenbHyro KoHrleHrpi.rqecKyro JrprH3y a r.z: -(1/3)d.lBbFrr.rcrzrb
paruycbr I(pI{BLI3Hbn, roJIIqI,IHy, (potcycrue paccrosHr,rx u $oranrHbre orpesKr.r nytri, y rcolopofi
Br.r,{rrMoe ynenraueu4e 25. floragarenb rrpeJroMneHus.npLrHflTbpaBHbrM n: 1,5. 

r

24.OnpegeJILITb KoHcrpyKTIrBHbre napaMerpbr oAHonr,rHsosoft nyrrbr B BraAe cunaM okl

AI4aMerpoM BbrxoA$oro 3paqKa D' : 4 uu,
floras arenb rrp e Jror\4n eHrrr [pr4H flTb p aB:nbrv- n

25. Orcq€rHrrft Mr{KpocKorr r{Meer Br{Ar.r

oKyrrspa 25 uu. {neprypnar 4ua(fparrrra p
o6rer:rusa lr ee 4lianrerp paBeH 7 uu. Paccro
rIocJIe uzrpoo6reKtlasa L: 192 uu. O6sexrl,rB crrzTarr 6ecxoseqHo roHKprrrr rourionerlToM.
Hafina

26" BraAzuoe yleruueune
oKyJrtp rocJre uzxpoQ6reK-rr4Ba
L : 192 m.u" Kat<utvt AonxeH 6rr:11 4zauerp ar yoraHoBJrenuo{ n saAuefi
$oralrnoll rrJlocKecrrl tuIarpoo6reKTrrBa, ecJrr{ ArraMerp BbrXO.{Hor,o 3paqra M4KpooKorra
D' : I uu? Alrexrhe u oKyntp cqrlTarb 6ecxoneqno roHKr,rMr4 KordloHeHTaMr4.

27.Upe4vrer p{cnonoxeH Ha paccrorHrl
o6rercusa lrmpocrkona c $orycHbrM paccrot
paccMarpr,rBaerc.f, qape3 oKyJrrp c (poryursru p
MrrrpocKona u onrrE[ecKyro AJrr.rHy ry6yca.

28. B szszpHoM Mr{KpocKone (forycuoe
paccrotHlle oKyJltpra .f"*' : 20 uu, paccro.f,Hlr
o6rexruna r{ oKyJr{pa d:110uu. luawrerp
pa3Mep BbIXOAHOfO 3paqKa, ecJIH npeAMeTHat IIJIOCKOCTb paCIIOJI(lXeHil Ha paccTotrHl4u qt : -
45 uu. 

i

29. @oroo6beKTI,IB c Qorycurrna paccrorHr.reu 50 MM yaraHonJreH Ha 4racraHgrzro crdnaxra
4 u. Haitru nepe4u4ft u sallnnir rIJraHbI orHocrrreJrr,Ho rrJrocKocru nn€nrv npv a1,raft.pfrveHHoM
qr.rcJre 5,6 w guatvterpe [srHa paccefrHurs.6' : 0,J4 ttu.

30. @oroo6beKrI4BoM c (porycuuM paccroruuetv. 28 uu seo(ixoAr4Mo c$otorpa(fprpoBarb
npocrpaHcrBo or 3 u Ao 6ecroneqnocru. OnpeAeJrr4Tb gr,ra$panrneHHors qprcJro r.r ArtrcraHrlr4ro
(foryczponKu, ecJrr{ Aorycrr4Mbrfi rpyNox paccefl:rrtrfl,6' : 0,03 uu,

3l.Karcyro $ororpaQuqecKyro pa3perrarcuyn cuocodnocrb AoJrxeH r{N{erl
nnrt# nnoonntt- f(.t ^t^-^-^-*. lAvaf6u c(pororpa(fuponau Ha KaAp 24x36rvrM Marrrr{Honr{cHyrorcoroprrfi [o3BoJrr{n



Bbrcorofi 6ymn rercpa2,2tvrv,? Onpe4elurr (for<ycnoe paccro.f,Hue o6rex:ruaBa, ecJr
or reKcra QopuatoM 210x300 MM Ao rrJrocKocrr{ uso6paxeurs cocraBJrser 600 r'n

rlpeAen pa3perrreHr4f ([oroclox 6' : 0,04 vu.
CanrocrosreJrruaq pa6ora cryAeHToB BKJrroqaer n ce6s:
1. Ayafiropuafl caMocrotreJlbHar pa6ora cryAeHTa rro Ar4orlr{Irnr{He

Ha la6oparopHbrx { npaxruuecKrrx galflTuflxrrpu peilreHvur sa1aq.
2. Bnedy.4prropnas caMocrorreJrbHas pa6om BbrrroJrH.rrercr ory rrpr4

yrny6neuHoM pr3ygeunLr 4prcrJr4rrJrr{Hbr rro reMe npoft4ennoft lerqllz, ilpil K

na6oparopusru pa6oraM, rrpu BbrrroJrHeHr4r{ rypconofi pa6o:ru, Ocuonn Sopuoft
onaHnoficaMocrot:felrHoft pa6oru cryAeHTa tBJltercr r43yqeHr.re KoHcrreKTa nexqrzfi, pero

Jrr,rTeparypbr,

Brnto;rnenrae r)tpconoft pa6oru
Kypconax pa6ora BbItIoJIHsercr rro rervre <Pac.rer orrrr4qecrofi cr,rcreubr AJU{

na3epHoro usnyre$ux>. Ans KaxAoro cryAeHTa orrpeAeJreHbr r.rHAr4rlr4AyaJrb
TeXHIZIIeCKI4e napal\4eTpbl, IIO KOTOpbIM IIpOI43BOALIIICS p aoqeT.

u,I IIo COBOI,I

Pflccr0xurae
, i,uueftuuft

JIH.'IETC.'I

I4pOBKr4

H?qanbHbre

fi4rana BoJrrrbr

lrsnyreuux, I
(run rasepa)

[ltarraerp JD {a Ha

o6pa6arrmaenaoft
rroBepxHocTrr,

d,'= 2y"

0,6943 lrrv
py6nuonlrfi

250 uu
-250 vrr,r

0,448 rr,rxrr,r

aprononrrfi

510,6 mr
Jra3ep Ha rrapax
MEAI4

0,75 rra

-0,75 u

337 mrn

asorurrft la:ep

120 vtr,t

-120 rr.rrr,r

676,4 su
xpuurouoarrfi

140 cu
-140 cu

193 nna,

ercrzuepHrrft

627 ur,l',
nzr3ep Ha napax
3OJIOTA

175,5 uu
-175,5 urvr



I100 mra,

TI'ITAH-

canQlrponnfr

1,3 15 nrxu,
xnun recrltl

1,06 mrna

Nd-I4Af

CaNrocro.sreJr+Hrur pa6ora 3aBepilraer 3aAaqu Bcex Apyrr{x BraAor} yqe6Horo
MOXeT OCyilIeCTBJI4TbC-f, Ha JToKIIU'X, CeMllHapax, flpaKTl{r{ecKrrx 3alrfl'wIflx,
3aHrrr,rrx, KoHcyJrbtrarllrsx. KaK (poprrla opraHrr3utrluu r{e6Horo rpouecca caM
pa6ora cryAeHToB |rpe4crauxer co6oft rleJreHarrpaBneHuyro cucreMaruqecKyro
no rrprro6pereHr4ro 3uawwil1 ocyqecrBnseMyro BHe ayAr{Toprrrz.

Kourpom BbruonHeHr.rs caMocrorremuofi pa6orrr ocyxlecrBJurercfl B xoAe
3auII,ITbr na6oparopi*,rx pa6ot no AI{cIIIanJII4He, [pr{ BbrnoJrHeuprr4 [paKil4qecKr4x
3arqr.rre nypconofi pp6orur, Ha 3K3aMeHe.

B onpocrr Ans ronrpous cal,rocro.f, remrroft p a6 orrr
1 . Monoxpouarr{qecKr,re z xpoMarrlqecKrre a6epparyuu.
2. Mouoxpprraarr.rqecKr,re a6epparyuu. Pasnoxeuue 3efi 4ent.
3 . PasroxeHl.re 3efiAens. C(f epzuecx ax a6e:ppagut .

4. Pasnoxegue 3eft4enx. Kolta. .{racropcurr.
5. Acrurrvr4tr.l3M r.r Kpr.rBr.r3Ha noJrr.
6. Xporvrar{uecKr.re a6eppaqr.ru. XpouarrEsM roJro}KeHr4r"
7 " Xpouar4sir.l yBeruqeHlrr. Bropuunrrfi cuexrp.
8. Pac.rer apepparyuit oilTlarlecKoft cucrerurr (ouronnrre uo.noxeuux).
9. Cyrr,ruuppnanue a6epp a\uir..
1 0. O6rerrriBbr 3pr.rreJrbHbrx rpy6.
1 1. Onynxpbl 3pr,rreJrbHrx rpy6.
1 2. O 6rerrrlBbr Mr{KpocKonoB. Knaccu (f ur a\vfl.
I 3, Oriynxpri ivrurpocr<onoB.
14.Knaccu(fur<aqnx (fororpa(pr.rqecKr,rx o6rerrveoe. lII

ysroyrorirnue (DO.

T4

pHbrx

rbHafl,

bHocTb

r4g, u

rrpr4

wel

.rlaHrrbre.- E udypr:
184 c.- PeNrz ocTyrra:

yrepuoe
ppxufr

15. Knaccu$nraqux (fororpa(fuqecKr.rx o6rerrunos. HoprrazurrHrre (DO

nepeirreuirna $orycHurvr paccrosHlreM.

7 . yIIEEHq-METOAI4TIE CKOE I,I I,IHO OPMAUIIOTIHOII OEECII
AI,I C qI,IIIJII,IHbI (MOAyJIfl )

a) ocHonnan fiureparypa*:
1. llpr,rr<na4Haq ourrKa: V.re6Hoe noco6ze / forolena E.M., Oerpa(foqrona

r.r3A., crep. - M.:On4nra,I4zg-no Ypan. yH-ra, 2017. - 184 c. ISBN 978-:j-9765-307
Ao cryrr a : http : I I znanfum. com/c atal o g/pro du ct I 9 47 I E 4

2. foronesa E.M. llpurna4nax onrr{Ka fSnerrponnrrft
lorolena E.M., Qapa$onrona E.II.- 3nerrpon. reKcroBbre
Ypanrcruff (pe4ep4nruufi yunnepcvrer, 3EC ACB, 2016.-
http : //www. iprbook$h op.rul 6 6 I 94. html.- 3BC ( IP Rb o oks >

pecypc]: y.re6

3, Bapganxu B.A. (Dusuqecrne ocHoBbr orrrr.rKlr f3nexrpoHnufi pecypc
uoco6ze/ Bap4anrrr B.A.- 3rerrpoH.reKcroBr,re AaHHbre.- Honocz6upcr<:
ro cyAapcrBennrrft ylrun epczrer reJreKoMrvryHrzraqufi u zn(f oprvrar nrcu, 2A l 5 .- 2,3 5

rocryrra : http ://www. iprbooksho p.ru/ 40 5 5 4.- 3BC < IPRbo oks >.

Pexcuu



4. L[yxaHosa I'.I4. flpurla4Hax onrr{Ka. r{acrr 2 [3nerrponnrrfi
Merolrrqecroe noQoSze/ lyxauona f.2., Kapnona f.B., Ear4acapona
reKcroBbre AaHHbrg.- ClI6.: YHranepcurer I4TMO, 2A14.- 84 c.-
http : //www. iprb o okph op.rul 67 825 . html.- 3E C (II,Rbo oks >

5. O4unoron C.E. Pacuer, KoHcrpyr4poBaHrre v r43roroBJreHpre
fonorpaMMHbrx oiltr4qecKrrx eJreMeHroB fSnenrporrurrfi pecypc]: 'pre6rrroe u
C.8", Cararenru f.P,, Konanee M.C"- Srerrpon.TeKcroBbre JIaHHEre.-
rocyAapcrBennrrft TexHrrrrecKufi ynunepcr,rrer r,rMelHr,r H,3. Bayirlana,2t014.
Ao cryra: http : //www. iprbooksho p .rul 3 I 628.- 3E C ( IPRbooks >.

6) AOnO"UrUrreJrbHas ;rHreparypa* :

1. L{yrcaHosa l.Vl. flpurua4uax orrrr.rKa. r{acrr 1 [Suerrponurrfi
MeroAr.rqecKoe rrocpdrae/ I{yxauona f .VI., Kaptona f.B., Barllacapona
reKcroBbre 4aunrrQ.- CII6.: Ynunepcurer I4lfMO, 2013.- 74 c.-
http : //www. iprbo oksh op.ru/ 67 57 7.html.- 3E C ( IF,Rbooks >

2. Wr,amona T.ts. BseAeuue B rrpr4KnaAHyro lr KoMnblorepHyro on
pecypc]: KoHcrreKT nenquft/ Irlsauosa T.B., Bo,guecescxas A.O.- O
AaHHbre.-- ClI6.i VHranepclrrer I4TMO, 2013.- 99 c"--
http ://www. iprbookshop.rul65 8 1 3 .html.- 3EC (IP,Rbooks>

3. IJran4apos B.M. ourosrr Susu.recrcofi r xsaHronofi onluru [3ne
yveOuoe noco6uel Lllau4apon B.M.- 3ner<rpc,n.reKcroBbre .naHHbre.-
rocyAapcrBennrrfi )rHuBepcr{Ter cr.rcreM ).rrpaBJreHr,rfl 14 pan,HogJreKTpoHr.rKr4
PeNzna Aocryrra: http ;i/www. iprbookshop.ru/ 1 40 I 8 "- OEC <IpRbr:oks>.

4. -Bryruenxop IO.f. Teopux 14 pacqer orrrrzKo-gJreKTpoHHnrx r[)
pecypc]: yrc6nux/ flryruenxon IO.f"- 3ner<tpon.reKcroBbre Aar{Hbre.-
5 6 8 c.- F excr.rrvr Aooryra : http : //www. iprbo oksho p.rul 9 | 3 0 .-- OB C (I

5. Xopuna I.B. Ourura [Snercrpouuuft pecypc]: yue6uoe uoco6
Cr:apurzuon E.C.-* 3nerrpoH.TeKcroBbre 4aHurre.- M.: Mo,croecxuft
rexnra.recruft ynr,rqepcr{Ter r,rMeHr.r H.3. Bayuana, 2011.- 88 o.-
http : //www. iprbookSh o p.rul 3 I 128 .- 3BC (IPRb o oks > .

6. llpurcna4uax olrr4Ka; yue6uoe noco6uer 6rrfl By3oB rro
OnrorexzuKa r{ or[Tr{qecKr4M crrequaJrbHocrrM I n. f . Ee6.ryrc
3aragnosa,- LlsA. 3-e, crep. - Canm-llerep6ypr : IIaya, 200,g
(Yue6nuxu An{ By3or}, Cleqr,ranrnas. ilvrreparypa) .- Bz6nzorp": c"
c. 302-308 "- ltvrerl" yKzB.: c" 309 .- ISBN 978-5-8114-0757-6.

n) nepraoqu.recrcue r,r3AaHr.rfl :

1. Onruqecr<rlfi xypuan, ISSN: 0030-4042.

8. MATEPI,IAJIbHO-TEXHI4TIECKOE OBT]CIIT]q

Ar4CrIUilJrr4Hbr
Jlerquonnue ayIutrbpr{rr ocHarrleHbr rocKoft. (Mx MeJra r4Jrrr rvra

rlpoeKrlrr oHurx cracf eM, flpo eKTopoM r.r uoyr6yxou.
AyAuropuz .fins [poBeAeHr{r gaHsuaft oc}HarrleHbr coBpeMeHrr

KOMrlbroTepanru, o64e4nnenurrnan B noKanbHylo B ql,rcJrr4TeJrbHyro cerb r{ yK
neo6xoAurubrM cr{cTeMHbM H [pr.rKJraAHrrM rrporpaMMHbrM o6ecne.repr..rev
cr4 creMa MareMarr4qgcKr.rx tr r4Hxenepnrrx pac.r0ron MATLAB).

pecypcli J,ue6no-
).I}.-- Suprrpon.
PeNzru ,upcryna:

HIIbII4

Toucm:
2012.-

gecypcl:
Tprracruft
Ip7 c.-

[z ap.];
.- 3r2
30r)-30

n [3nexrpounuft
.: Jloroc, ?0I1.-

Xopnua JI.B.,
rooyAapcrneuurrfi
Pexuiu Aocryrra:

er-Ir4rc 200200
rIoA peA. H. lI.

c. : rrJI,, ra6n. -
"-- llpeatut. yKa3.:

), 3r(paHoM Ant

rIepcoHanbHbIMr4

TIJIEKTOBAHHbIMI4

(naxer ZEMAX.



Pa6o\as rporpaMMa Ar,rcqunnr4Hbl cocTaBneHa B cooTBeTcTBr.ru ()

Pa6ouyro [porpaMMy cocraBlrJr

PeqeHseu'r
(npe4craeurelr

flporpananaa pac cnaorp ena pr

3aeeAyroquft xaQe{pofi

Pa6o.ras uporpalairrii cl4o6pena na

flpororcon sacegarrnl,g, ra$e4prr No

3ane4yroqrafi xa$elpoft

Pa6o'ras. rporpaMM4 o4o6peua na

flpororon zacenauug ra(f e4prr Jtlb

(ol4o, nosnucr)

JII,IC T IIEPEyI B t0 PInAE HtIrI
PAEOTTEfr rrpolpAMMbr ArICquIIJrr4HbI

vn
(ouo, iro4ruacr)

3 ane4yrorquft rca(f efrpofi

HanpaBner{nx 12.03105 Jlasepnax rexHr4Ka r.r na3epr{bre rex

flp e4ce4areJrb KoM4c cr,rr{

Pa6oqas nporpaMMa o4o6peua ua

flpororor 3ace4alils. ra$e4pu Jtlb

L(c.tttrzo -J
(Mecro pa6orrr, golNuocrr, @I4O,

o4o6pena Ha 3aceAaHr,rvr rcaSe4prr

yue6Hrrft ro4
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yue6nrrft ro4
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