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l. rlEnb o cB oEHrrA l\vrcLlr,rfrJnr4Hr,r

l.
<Ilpttxta4nafl onrvr(a) .rrtsJrsrcrTcl

o6 ocHoBubx 3ar(oHoi percn

{r oprvrrapona .nux uz o6paxeuuft .

2. OolpnlzposaHze sHaHufi o6 eleueHruoft 6ase orrrrlHecrerx
xapar(Tepr4cruKax, Tr4rrax rr Mo.4enrx orrrr4qecKux cr4creM; cl6 ocHosHsrx
ri rf ynxquonlr p o B aHr{fl 6as osrrx rrrrrqB onrr,rqecKr,rx crdcreM.
3. Ilprao6pereHr,re [paKTratrecKr4x HaBbrKoB HarrarbHoro gr4HTe3a

I4cxoAHofo nrt6opa olrrrzrqecKr4x cxeM r{ rrpr{MeHeur,rfl Tr4rroBbrx MgroAoB
LI OrrTr.rM A3 ArIr4I4 O trTr,rqeCKr4x CI,I CTeM pa3nr4qHblx KnaccoB,

IJ[emnu ocBoeHr4s,4ucquurtulrbr
flonyuenue npegcranleuuf

2. MECTO Ar4CUr4rrJIpIHbr B CTpyr(TypE OII(

lucquuluua <llpuxla1Has. ourzra> orHocrzTcfl r o6xsalelsn:rnr
qacrr,r E I oosonnoft npo(f ecc[oHaJrbHofi o6pasonarelrnoil rtporlpaMNrbr.
rrpoxolt4T B rrsroM ceMecrpe. B y.re6norr,r rrJraHe npr4cBoeH HoMep B1.O.3r

I4z"yueuue ArrcuunnuHbi npeArronaraer Harurrr4e y cryAeH[os Oyr
lonyrreHr{brx B paMKax u3ytreHr4s Ar,rcuurrnr.rH <@rasraKa) <<Ocnoeb
<OcHosbr orrrrr{Kr.r); a rar}Ke HaJrrrque Syn4aueuraJrbHbrx MareMaTr,rqecrt

OcaoeHr.re Ar4crlznnr4Hnr seo6xoAr4Mo,Urfl r43yqeHufl cneAyrounx
yue6noro rrJraHa: <Jla:epuax rexHr.rKil), <Jlasepnrre rr3l4epeHr{r), (J
<Cucreurr aBToMarI43r,rpoBaIJHofo rrpoeKTrapoBaHr,rs B oIITIaKe), <lI1
rr3Jrf{eHrdr)), <llpousno4crBeHHa.s npaKTI,IKa), BbIIIoJrHenHe qbrrryoKH
pa6oru.

3. II.]IAHI4PYEMbIE PE 3YJIbTATbI OEYTIE}I TIA ilO NT

flnanrapyevrbre pe3rynbrarnr o6yveHlrr ro Arrcunnnr4r{e, coorHece
pe3yJlbraraMu ocBo eHrlf, OIIOI.

HeHIit clleTil

ucTeld; o6 oc,EronHbrx

prrHx,r,rrrax IIocTpo(3Hil_tr

la6apz'rnofo pacr{era,
rlv{ tIbFOTepHOf O aHaJII,I3a

ft ,BO
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AUCqHrr.rIlrH r,r il]parKTr4K

a3epHtble rexHoJrofrrr4),
zfll,nnnxu otITIzr{ecK:ofo
>f, rcnarurluraqaorrsofi

CUITUJLTHE

:HbIe 0 [JraHI4py'r3ME,rMr4
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r<orunereHunft

Yponeur
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KOMIIETEHUI{}I
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xapaKTepu3yrorque eran sr'Qo1
( noKa3aTeJIH OCBCTeHI

)yqeHI,lIt tlo AHcrl]irxlJlr4He
M llpOB;:IHI4t tCOU rtC:'reU.qZ fi
r rcourteTerrqzr.r)
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o|rK-1
Cnoco6eu rpaMeHqrb

ecTecTBeHHoHilyx{Hbre r4

o6rqeu gxeu€)pHbre gHaHt s.,

MeTOnbI MaTeMa.TI4qeCKOfO

aHaJr I{34 H MOAeJIHpOBaHUfl

a nuxeluepuofi
AerreJlbHocrn, cn.R3aHHofi c

npoeKrrrpoBaH14eM,

KoHorpyr4poBaHHeM H

TEXHOJIOI]'IflMI4

rrpor43BoAclea la:epuoil
TEXHLl I{}I

qacTl4qHoe 3uaer ocHoBHbIe 3aKoHbr ecr(
rrpuHrrrrrrbr pa:pa6orxu vr rr

ycrpoficrn ra:epuofi rpxHr4Kr{,
ycTaHoBoK, a Tarut(e onTHqe0Ku
ocHoBHyrc HOMeHKJTaTypD/ Jra3epE

KOHCTpyKrII4l4, TeXHOJIO|\I|I trp0n"
MeTOAbr HX 3KClJryaTaUhH.

Vveer rrp aMeH.rITb ecrecteeHHoFre

Atrfl I]poeKTHpoBar-rHr, KoHcTp)

lasepuofi TexHHKr4.

Bla4eer MeroAaMrr pacqproB lr rt
uccJIeAoBaHufi ga ocHoBo ecrecrB
sHaHrifr.

JTB|311115111 FIayK, O0HOB}rbl

,or.r:rBo,llcTBa SJIeMelJToB I

na3epr{brx TexHo,lrofLrqecr(r4

: MaTepllaJl()B A SJIelv{eH'I'OI

rfi 'rexulrrcu, oco6esu,rcra 4

BOACTBa, a TarOKe yCJIOBH:rl
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Cnoco6eH arranr,r3r4poBarb

3aAaqr{ IIo
rrpoeKTupoBaHnro THrroBbrx

chcreM. nou6ooos" v3JroB ll

qacTlzqHoe 3gaer ocHoBHbIe rurbr u xapaKT(

na3epHbrx orlTr4 Ko-SIeKTpoHHLtx
[pr4Hrlr4nbr KoHcTpyr{poqaHr4s Jrat

npn6opor, HX y3Jror! tl 3JrpMeHToB,

Vneer o[pe,[er.srb naDdMerp]br r

?vicTw:u oITI{qecKHX CHCTeI

npu6opo,e n o6opyAoeaHra.r
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Aeranefi Jrir3epHofi

TeXHHKI{, Ia3epHbIX
o rrTHr(o-3neKTpoHHbrx

[pr46opoB r{ cacreM

J'Ia3epHblx cHcTeM LI TeXHOJIO|-H

pe)s{MoB SKorrJr/aTar{raz.

Braleer HaBbrKaMr{ !poer(rr4'
npu6opoa, y3noB u leraneii .n

OIITHKO-3JIEKTPOHHbIX TDU6OD.OB ]

I Atlfl 3aiAilHHblx yCJrOBr4r{

ollarHvrfi '1]I4IIoBbl]( cr4ct'el

nrlpnof TeKHr{KLr, J]€Bep}{bl

cr4cTeM.

IIK-2.
Cnoco6eu yqaorBoBarb B

paspa6orxe rexHnrrecKux
rpe6onaHuii u zanauuit ua
IIpoeKTr,rpo BilHr.,ire TUnoBbrx
cucreM, rpu6opon, y3noB r.r

geratefi,latepnofi
TeXHHKH, JIa3epHbIX

onTaKo -3Jr eKltpoHHbrx
nprl6opou u ct creM

qACTHT{HOE 3sael rpr4Hrlanbr nocrpoeHr,rr H

CUCTeM; IIpI,IHIIHIbI KpHcTpyHl

oneKrpoHHblx npu6opoB! t4x y3Jl

MaTepr4iurbr 14 TexHoJtof hh.
Vueer onpeAeJrrrb, $opivyn
rpe6orauu.r r paspa6arslBaeMrbrM

npu6opon fi oucrey; 06
TexHHrrecKue peuleHug ilpl4
sJIeMeHTOB Jra3epHbrx np{6opcre rz

Bra4eer HaBbIKaMu rrpoex.Tl.il
npn6opon, y3JroB H Aeraneii n
onrHKo-3JIeKTpoHHbrx nu'lt6ooos r

)ooraB naB(4)Hbrx npr,dopoo
oliaHr4Jr Jra3epHbttx orrTHK(

)B 14 3.rrel\4el{'roB; 0fr1'r4qecKl,

rp(lBarb n o6ocuclBbJnal

/3.[i1M ]A :Urer\4eHTaM neBep]rbl

'CI{OBblBaTE np,eAtlarael\i{bl

[poeKTr4poBaHHr,r y3noB

c14 CTeM.

OEIAHI4JI T'I,IIOBbIX CLICTEA

LsepruoiZ rexHhKH, Jra3epubr

cr4OTetu.

IIK-3
Cnoco6es paccqvrbrBarb,

[poeKTI,rpoBaTL t4

KOHCTpynpOBarb TrrrroBbre
cltcreMbr, npn6c,prr, y3nbr H

Aer anv la:epHoii lexHuKr{,
na3epHbrx orrTrrKo-

3reKrpoHHblx npuSopon u
CUOTEN4

qacTuqHoe 3uaer ocHoBHbre rallr d xapaKT(
na3epHbrx orrTr4Ko-3JreKqpoHH brx
rexsororafi; npr{Hur4nbr KoHcrp)
gneKTpoHHbrx npu6opoB, r{x )/3Jr(
6a":y, ucnolb3yeMyrc B h3AeJrHr)
oQopvnenrzl ueprexeft H KoHc:Tpl

Vueer srt6upars rraerog(sr) pzrc.ri

npu6opos r4 cl,rcreM; pac
xapaKTepHcTr.lKt4 orrTtrrr@cKof(] \

oI.ICTeM; KOHCrpyr4pOBaTb TH|rOBr

rexHr4KH; lo46nparr ro :

xapaKTepr{cTuKaM 3neMQHTHyo

cHcTeM; aH€IJrH3r{pOBaTb, rrp(
pe3yJrbTaTbr rrpoex:THo-KoHcTllyK
pa:pa6orxe na3epHL,rx np[46opoB,
BraAee'r rrpHKnaAHbrMrd rpofp
orrrnKo-3JreKTooHHr,IX npl46opoB.

pLIC,Tr{r(r4 O rrTrrqecKl,I}: cMc're
nplr6opon, o6op;z,4onaHnl
{'IprOBaFI}ltl,Ta3epHh,IX OIITI4 I((
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re AeTaJIt.{ lt }3JrLr JrasepHo

tAaHHE,rM rraparilerlpaM
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l.laLr aq ue B Alrculr t rJr 14He Kllr'KP
I4'roro no,ur4cr-llrrrJril He

Nr3

CoAepxaurre JreKIIIroHHr,rx 3 aHrrrlrii rI o Arrcqu IIHE

Pa:ger 1. Ieouerp[qecKaq orrrr{Ka.
Teua 1. OcHogrnre noH.r{Tr{r H 3axoHbr reoMerpHqecKofi onruKr4.

CogepNaHue reMbr: Ousruecraq il reoMerpr4qecKa{ orrrl4K

Cner.sulaLsc.fl uoqKa, cBe'roBoft Jry {, onrl4qecKa.f, Anvna rt; {a. feMoII
llpe4rrael rr ero r.r3o6pax(eHr,re. Conpsx0unue roqKr4. llpoc'rpancrBa rr

Msunnoe u gefr.ctyureJrr,Hoe u3o6paxeHHe. OnruqecKas cr.rcreMa, rle
cvcreMa. (lnruqecxaq ocb. flpanuna 3HaKoB. floxagarelb npeno
rlprMonrrmefiuoro pacnpocrpaHeHr4s cBera, saKoH orpal(eHr.r.,{.

repeAHer; SoxycHoe paccrosHr{e, repeAH.f,.a (foraruuas rJrocKqcrb.
fJIaBHbIe rorrKn rr nJrocKocrlr" KaplrauaJrbHbre 3Jrer,{eHTbr:

flolo Nz'rerrb:e"as. 14 orplrllarelbHaf, ortruqecKa.rr cr4creMa. Q opvryna

Qoprrryna I'aycca. Yrrosoe I,I npoAonbHoe yBenilrreHue. Csssr Na

croco6a HaxoxAeHus troroxeHus Lr pa3Mepa uso6paxteuur,

Qoxamur,rx u fJraBHbrx nlrocrcocrefi B MHofoKoMrIOHeHEHbrx

I 44,4 g/, 3rcsai\'reH (11,7 u),

J[purcna4rra.a r:]rr'r4Ka.

ItHocTb IIyr{Ka n}.refi ,

eToB il r.r3o6pa,il(eHzfi .

poBerHlrafl orTlaqecKat
Hvnt cpeAbr. 3ilrou

3axon r:Ie3aBI40l41vtofo

r"UYl:H a.[bHLIe 3JIeMeEnbI:

F:ycHbre) paccTorr{r4.s.

a, $op,ruyla orpe:ix:oB,
yBerrzrreHr4.[M14. Aea

ue IIo,IIo]Kr3HI,Ig

rTlaqecl:ux cI4cTeMax.

zulbt{ble Jrvrlu,

wx /rf\ s c.uo)ruofi
rr,ru. .Bf[, BXCl,,qHC,e u

[Ipeo6paso HIre JIAIepHOfO II)/cIKa.

nil3epHoe v3n qerII4e.

pacnpoc:rpaHeHfl.rr cBeToBbrx rrrrKoB, 3aKoH rrpeJroMneHr4s.

T ewa 2. I4neatrcsas orrrraqecKas cucreMa.
Co4eprxanvle reMbr: Teopur zAeamnofi orrrr.rqecKoii cr4creuu.

qAealr,nlcft orrTr{rrecKofi cucrerr,ru. Itap4znzurbHbre SJreMeHTbr: saLHu(a t

JInue i'luoe yBeJrlat{rlr I14e

lq/c, 3aAl{ee QOKyc:lloe
paccro.f,rrue, 3ailHsfl rforamuar rrJrocKocrb. Kap.uuHamxnre 3Jrer\4e rrrr repe;przfi rpo.ryc,

flaparcuarbHbre [yr{r4. llapaxcuanruas o6racru. flepnufi u nropofi napa
Teua 3. OrpaHraveHr.re [yr{Koe nyvefi B onrnqecKux crrcreMax.
Co4epx<anue reMH: [ua(fparnabr vr Lrx r{a3HarreHrre, 'Ipu nu4a (otpege:re,nu.a,

pzcyHxn). AA, exo4nclfi u nuxo4uofi 3parrKu. Onpe4eleHr.re ro,Jr

orrlrqecKoii cucreue. IIA, Jrr,rHefiHoe r{ yrnoBoe rroJrs orrrrl.rgcxofi c
BErxoAHOe oKHa. Koe{Ququenr Br.rHberl{poBtLnvrs.. Onpe4elgnne om;aAH 4eiicrn;,rroqero
orBepcrrrr BXoAHoro 3parrKa. Koe$$nqueHTbr orpalKeHr{.,{, nouror{eH tr v llpolycKaHl'tfl, A.nfl,

oIITIzrlecKoii czcreurt.
Teir,ra 4. A6eppauur,r otrrlrqecKux c14creM.

Co4epxrauue reMr,r: MouoxpovarrrqecKr4e r{ xpoMarzr{eoKr.re u (clrpegerreuz.a).
Mouoxpol,raruqecKue a6eppaqun (reouerpuuecxzfi cruucn). PasholKeHra 3eftAenr. Crf epra uecxar

arrqecnr4e a5eppauuu.a6eppagux. Koua. [uc'ropcur. Acrurnraua3M r.r Kpr{Br.r3r]a rro4x. X.

Xp onrarr.rsvr n onoxeHl4r, Xp ouaru3M yB enllqenur. Bropurrrrr,rfi Qn exrp.
Pa:Ae.n 2. Onruqecnlre cncreMsr npu6opon.
Tetta 1, Onrnqecxue nerarv,
Co4epxauue reMbr: OcHosHHe xapaKTepr4crrrKn olrrlrrecK Marflpr{aJroB. -[IuHsrr.

br Jrr4Er3 (trac[ono)K,eHr4eKoncrpyrcruBrrbre [apaMerpbr. KapAuHanbHbre 3neMeHTbr. JltaHsrr. O,c

rJraBHbrx rouex). fllocxze 3epKana. Crpepuuecrcpre 3epKaJra. fllocxon €IJIJ,9.IIb.HbI€ I]JIiICT.t,].HbI.

Onruqec:rue Knr4Hbr. llpelonlarcque [pr43ur,r. OrparareJrbHbre ]tt 3MLL PaCuer pZU:lrle:pon

orpa)r(arenbHbrx rrpr43M. llpurr,reptr rrpusM. JInHsr,r (Dpeuelx. Arcraxousr. vlllt"cKvr4 pacTp.
Term2. Onrnqecrcue cacreMbl Anq Jra3epoB.

Co4epNaurze reMrbr: Crpyxrypa na3epHoro rryqKa.
flopx4on reL6 apuru o ro pacrrera cr4 creMbr, rp orcycupyrorqefi

Teri,ra 3, kas rcaK o[Tr4qecKa.rr cr4creMa.

Co4elrrxanue reMbr: Ycrpoftcrno fJra3a. XapaxrepncrprKr{ | Cnolicrea rra3a:
aKKoMoLarIas, aAanrarlur v. pa3perxarctqas cnoco6uocrr,. Qnoficr
3peHr4e, crepeocKonr{qeoKoe 3peHr.re, gMMerp rnu.recxzfi rnal. Tpe6o

lJr€t3r1: 6taHoK5r,nqp,H99
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Br43yanbrroMy onruqecr(oMy npn6opy. Bz4r.rlroe yBenrqeHr4e pr pil3
orrrzrrecr(olo upu6opa coBMecrHo c rJra3oM.

Terrla 4. TerecxoluqecKr4e cucreMbr.

Co4epxaune reMbr: TerecxonuqecKr4e cucreMbr. 3pureruua.n
rpy6a fa.rure.s. Xapaxrepucrr.rKr.r. O6reKrusbr 3pr.rrenbHbrx rpy6l Orcyna

Telvra 5. ITyta u Mr4KpocKorr.

Co4epxauue reMbr: Jlyna u e€ xapar(Tepr4crr4Kr4. Tnnr,r Jr

xapaKTepr{crr4Kr{. O6rexrunlr Mr,rKpocKorroB. Itraccu$uxa\lrfl. O
OcserurerlHEle cl4creMbl MI4KpocKoIIoB. Ocnerureruras cucleMa K
Ocserr4rerr,Hhre ctrIcreMbl Mr{KpocKorroB. Ocnerurelrsas cucr:eMa It
llpocreftlrue ocBerr4TeJrbHbre cucreMbr. Kouexrop 14 KoHAeFrcop.

Tel.ta 5. (Dororpa$r.rqecrufi o6rexrae.
Co4ellxauue reMbr: Ouroeurle xapaKTepr4crr.rKrr

3rcnosuqur. fry6vua pe3Ko raeo6paxraeMoro npocrpaHcrBa
Cserocz,na $ororpa$uqecKoro o6bexrusa. Knaccu$uKaur4rr OO no :rn
rrr4cJra. Knac cra Q uraqux Q ororpa(f uvecxux o 6r errun on. [ft,rp oKqyron:r,H

Hoprua-nr,Hue OO u OO c nepeMeHHrru (poxycubrM paccro.flHr.reM,

TewaT . Ocserurerr,Hbre u nDoeKur,roHHbre cHcreMbr.

Co4elrNaurae reMbr: OcserlrrerbHbre cprcreurr. BzAlr ocBqrhre.rrb
rr ero ocHOBHbre xapaKTepr{cruKrr. llpoerquonnbre crrcrerr,ru. 3nucrco
cr4creMa.,{uacxonuuecKa.fi [poeKrlr4oHHa-rr cr4creMa.

CogepxaHr,re [paKTr{qecKrrx :ansTufi
Ilpar:rrz.recKoe 3aHsrIae 1 <Ilorca^sarenb npeJroMJreHH{ cpeAbr) i

flpax'ruuecKoe 3aHsrue 2 <3aroHbr reoMerpraqecxoft ofrrr4Kr{),
flp axru.recKo e 3 aHsr[ e 3 <<I4learrbHaq orrar{ecKa.rr cucre Ma. Kaplra
llpaxrzuecKoe 3aHsrrl e 4 <[ua$parMbl : areprypHas, loreezi.r, nurr

flpaxru.recKoe 3aH.f,Tue 5 <<OnruqecKHe AeraJrlr: JrhH3br, sepxapra. Xapa
flpar:rr,r.recKoe 3aHtrl4e 6 <<OlrnqecKhe Aerzuru : lJroc KonapaJrJr eJrb

KJTHH, npH3Mrr. XapaxrepracrnKn)).

flpax:rra.recroe 3alflTue 7 <Tenecxonl4qecKrre cr4creMbx: 3p

3pr.rrenbrr aq rpy6 a f arure.s. Xaparrepu crr4Krd )) .

flpar<'rr.r.recroe 3aHqrve 8 <Jlyna v ee

xapaKTepr,rcTrlKr.r ).
llpaxrrauecKoe 3aHsrue 9 <<Oororpa$r.ruecxzft o6r,eKrue, Xaparcrepu
flpax:ru.recroe 3anflTve 10 <OcnerzreJrbHbre cltcreMbr.

XapaxrepuoTr.rKr4)).

Cogepxauue ra6oparoprrbrx saHqlrnfi
Jla6oparopyax pa6ora I <Onpe4eneHr.re rroJroxenufi u pa":v

OCHOBC 3AKOHOB IEOMCTDI,IqECKOH OIITI4KI,I)),

Jla6oparopnax pa6ora 2 <Onpe4eJreHrre 3KBr4BaJreHTHoro

MHOIOKOMTI OHEHTHOI{ OT]ITI,IqECKOPI CLICTEMI,I)),

Ila6oparopuax pa6ota 3 <OnpeAeJreHr{e nolon<enuft Lr pa3MepoB
pasnuuuoft Soprrau B r,rAeaJrbHofi onrzqecxofi cucreve>.

IlaSoparopnax pa6ora 4 <flocrpoenue xoAa npoz:lnoirnor,o
onTzr{ecKy[o cIIcTeMy).

Jla6opalopHar pa6ora 5 <OnpeAeJreHr4e uoloNeurafi a 1

cucTeMbr)
Jla6opalopuax pa6ora 6 <Onpe.qeJreHr4e KoHcrpyKrrrBHbrx

TLIIIOB),

IlaSoparopnax pa6ora 7 <Pac.rer orrrr4rrecKoft cxeusr [eJreoK

xapaKTepLrcrt4 Kt4.

ilerrcilrat croaooHocrb

K.ennepa. 3purersnar
3ipr4Te,rrr,Hbrx rpy6.

" Mtmpocrcon kr efo
yIIfipbl l'4IlKpOr]KOIIOB.

B rrtr)oxo/{}ltqeM cBeiTe.

nr or:paxreuHoM cll€iTe.

uq,ecx:oro o6r,'etKrrz.ea.
IICOKOTO OOT)CK1)Z.BA.

raro Araa.Qpafl/reHfr:of o

r{ y3Koyronrnnre <I:O.

)( cr{creM. flpoxrexrop
rtecKit'I fIDoeKuuoH]la.s

e 3.[eN{eH'rbr).

p)/rouafi).
c-tHl(u ),

fl ilra:Tvqa, ontnuecKni

rP),6a KerJI(3pa,

I\{urprtc,rcon h ero

KI{).
OHlFltrI€ CLICTOMbL

IICT'OI].H]AKA clleril Ila

KycFrofo

6paxreHuft

pac()roi[Hut

rrpelMeiroB

),n{i} lrepe3 r4Aeiajrbrly}o

B :rpa'{Kol} onruqerlttofi

nraH3 pa3nr4!0l.brx

I,{qecrfl.rx Or4cTe]M,Tlyx



TIIIIOB)).

Jla6oparopuax pa6ora 8 <Oupe4elenne uy6rznrr
o6rerron>.

pe3Kocrrzr

5. OBPA3OBATEJIbHbIE TEXFIOJIO|VIII

B [penoAaBaHr.rr,r Ar{cur4rrJrr{Hbr <flpurlzr4uar orrrr4r(a)
o6pa:onarelrbfrbre rexHoJrorI4I,I KaK TpaArrrlr4oHHbre, TaK v
14 HTepaKTr4EiHbrx MeroAoB o6yveuzx.

crp

AKtznnbre I{ HHTepaKTr4BHbre MeroAbr o6yueuu-u:

JreKuIiroHHo-ceMr4Hapcxas cr{creMa oSyueHrz.r (rpaAurluou
ra6op aropHue ranxrur);
o6yueuue B MaJrbrx rpyrrlax (nrruolueHrae la6oparopHbr4 pa6rcr
rp€ix venoeer);
MaoTep-rgraccbr (AeMoHcTparlur Ha JreKIIr.IoHHbrx 3aHrrTr,rsxnprzH
pa3nriqHbrM TeMaM);PAJTII anDIYr r VIIOlVt,r,

[pr4MeHeHr4e MyJrbrrlMeAraa rexnolorvfi (npone4enze neKrtr.r

saHsraft c nprrMeneHneM KoMrrblorepHbrx npe3eHTarlufi u Ae
loldo rrlbro rrp oeKTopa H.rrI,I KoMrrbroTep a) ;

IaHrpoprr.raqrroHHo-KoMMyHr4Karlr4oHHbre rexHoJrornH (upuveue
Tex.Ho Jro f r4 it, !.tts. MO Hr.rropr4Hra reryrueft ycrreB aeMo cru cryEeHrr)s

6. OU]EHIOTIHbTE CPEACTB A [Irfl TEKyIIIETO KOFITPOJTfl
TIPOMIIXYTOIIHOTZ ATTTCTAUI4I{ II , IITOIAM OCBOEIII

yrIEEHO-METOAI{TIECKOE OBECIIETIEHI,IE CAMOqTOJ{T
CTYNEHTOB

Boupocrr pefirunr-nonrpols Nbl
1. O,u3aqecras r4 reoMerpuqecKar orrrr4Ka. flpurla4nal orrrnKa"
2. Cserquascx Toqma, cserosofi Jryq, orrrlzrlecKa.s 1.nkrHa nyqa.
3. foruoqenrpur{Hocrb rryqKa nyuefi.
4. llpe4vrer pr ero uro6paxeHr.re" ConpxN€uHbre roqKr.r.
5. llpocrpancrBa rrpeAMeroB r,r uso6paNenufi, Mnuuoe u Aeftcrn
6 . O nr n-{e cxag crlcleMa, rleHTpr4poB aHHafl. olrr4rrecKarl ol{oreMa.
7. llpanzra 3HaKoB,

8. lloragarerb npenoMneHrz{ cpeAbr.

9. 3arc,n fiprMonlrHefiHoro pacnpocrpaHenvrfl, cBera, 3ar(oH obpaNeH
1 0, 3ttxou He3aBHcraM oro paclpocrpaHeHr4q cBeroBbrx rryr{KoB, 3ar(oH

11. Teopun ugeatrcuofr orrrlrqecKofi cucreuu.
12. JIuleefivo e yBenr4qeHr4 e r44eaJrbH ofi onrz.recxo fi cprcreMbr.

13. KapaznaJrbHbre 3JreMeHTbr: saruuit Soryc, 3aAHee Soxyc:
Q,otcturr,Ha.a rrJrocx:ocrb.

1 4. KapzuanarrbFrbre 3.rreMeHrbr: nepe4ur,rft Qoxyc, nepeAHee $oryur
0,OK[IJI[,H?{ IIJIOCX:OCTb,

I 5, KapaunaJrbHbre 3JreMer{Tbr: rJraBHbre rorrKl{ I.,r nJrocKoc'rr4.

16. KaparanaJrbFrbre sJreMeHTbr: Qor<ycnrre paccro{Hrrs. llono>xule
OIITI4T{ECKAq C}ICTCMA.

17. OopHayla Hnrorona, $oprvryna orpe3KoB, Sopruyna faycca.
18. Yrroeoe r4 rrpoAonbHoe yBeJrr4rreHr.re. Csssl MexAy yBeJrlruer{r4j[M

19. flya cnoco6a Haxo)r(AeHr4.rr roro]KeHr,rq l,t pa3Mepa u:o6paxeHzrtt.
20. OnpegeJreHrre [ono]r(eHr.r.s SoralrHtrx v rJraBHbrx rurockocrefi

Qororpa$npoBar{z}r

UCIIOJI yr{rTcJr pit3Hoo0pa:ilFrbre

eFIeHI4eN,l aKTI4IllibDl 14

J]EKUI4OHH.E,IE U

lrpynrax il3 nByx urv

II0B pacqeT'a 3allaq ITo

H.bIX V CeMr4BapOE:rIX

IrIpIOHlFIr,rX poJ rr4KO.B C

L4e unrrfclprvraqrroHubrx
rlroHTponfl suaHufi).

C]IIEBA]OMOCIT]ZI,

II,ICqilIIJII,rH[il r4
]bHO14 PAEOT]bI

pe.[oMI13Et14s.

paCrOTOttHUe, :aAilEIs.fl,

praCCTO,IHI4e, IIepeAH'Is

14 olrpl,IllaTerbHa.s

M HO.IOKC)MIIOH C HTFI.bIX
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OIIT]ZIIECKT4X CI4 CTEMAX,

21. llua$parMbr rr t4x Ha3HaqeHVe.

22. T'pu nuga gua$parrr,r (onpe nerreHufl, pucyHrcu),
23. ArA, sxoAuoft t4 BbrxoAHofi spauru.
24. Clnp,eaeJreHr{e fioro)KeHlrs A[ n cloxsofi onrzqecroi.i or{preMr3.
25. fll[, lnueftnoe n yrJroBoe rroJrr orrrllrecxofi crrcreMbr.
26.BL BXoAHoe H BhrxoAHoe oKHa. KoodrSuqueHr Br4Hb,erlrpgBaHtzr.

27 . Ctnp e le.rreHr4e rrnollaAr4 4eft crnyrcrqero orB epcrr4r BXo,(Eoro 3p a

flaAa.Ilt pefi ruHr,noHrpofl q J{b I
l. fJ.o4 raruu yrnoM AoJrxeH rraAarb Jryr{ Ha noBepxHocrr orerla (

rlpeJroMJreHux6lutt B ABa pa3a MeHbrxe yrna nageuux?
floA rcaxuu yrnoM ,qonxeH y[acrb nyq Ha uoBepxHoerb
rr peJroMneHnrrft ryr oKrrs aJrcfl nepn eH.qrrKynspHo r orpaxcpHuo u

3.

4.

5.

JIyu na4aer Ha noBepxHocrb no4u (nr : 1,33) no4 yrnon4 40'.
yllaorb nyq Ha rloBepxHocrb crerora (nz: 1,5183), ,rro6tr ylol
rilxlnr,r xte?
H.a rcaxofi yfon orKnoHrTcs,
Ha noBepxHocrb crexJra (n :
H.a crexrsHH)'ro [nacrr4HKy
Kaxoe yron naAeHwfl. ryqa,
oimeu 90o?

JIyu cnera na\aer rroA yrnoM 41"18' r.r3 creKJra c noKa3areJreM
Bo3l(yx. Onpe4enzrb yron rrpeJroMneHvrfl ryqa. Fy4er nu c
rri4euutr Ha 3Ty )Ke rpaHr,rqy cpel rroA yfJraMr4, 6on;ur
nr)Apa3yMeBaercq MoHoxpoMaruqecruf, ,

fopr43oHTy, rroA KoTopbrM HaAo noMecTr.rT'b rrJrocKoe 3epKaJro,
Hr3fcr IIyqOK CBeTa HanpaBl4nofl flapannenlHo nOBepXHOCT4 CTOJIa.

8. f]or<agarerb rrpenoMJreHus anMa3a orHocr4TeJrbHo Bo3Ayxa
[]peAenbHbrfi yrol rroJrHofo BHyrpeHHero orpa]KeHLrfl, Ha fpaHr4rrle
JfirHnv narpux D.

9. Onpe4elrarb npeAenbr{bre yfnbr rroJrHofo BHyrpeHHero QrpaxeH
ArByx cpeA (cTeKno-cTeKJro) Inq IByx cnyqaeB:
1). Ecma nr : 1 ,5677 un2:1,4721;
2).Ectu r11 == 1,8138 14n2:1,4846.

10. Vro.n na;.errvrfl. .[yqa Ha npenoMnflrorqyrc noBepxHocTr, r,= 3

e' : 15o. Hafiru cKopocrb pacrrpocrpaHeHnfl. nyr{a B crerue.
11. Cropocrb pacnpocrpaHeHr,r.rr cBera c Alzuofi BoJrHbr l"= 589,3

rna/c, a B crexJre yz: 198,2.103 xnr/c. Haiern rroKiBareJrb

6.

7. fly.rox cBera or JxaMrrbr rraAaer Ha noBepxHocrb croJr€r rrog yrroM

IytI oT nepB()HaqanbHofo HaupaBne
1,5324)? Ha nonepxHoclb alrr,ra:a(n
c IoKa3aTeneM npenoh4leHr4q n :

ecnrz yron Me)rqy orpaN€H[rulr u

t24.t06

roPepx

TOKA3ATONqMI4: I
[aAa.roruefo H:a

[peJJoMqeHr4s

OIIHCICI,ITEJIbHO BO,IIbI.

12. Cnopocrr pacrpocrpalentrfl. cBera B aJrM.Be

n]leJxoMJleHr4fl, cBeTa B aJIMa3e"

13. Onpegennrb yro.[ flpeJroMneHnfl nyqa ua uocxofi
cpe.nF,I c noKa3arengMl,I [penoMJIeHH.rI fl,= 1, n' : nl : 1,5183,,
er :30o.

14. flrocKas noBepxHocrb pa3Aenfler ABe cpeAbr c
n2: I,62. Hafirra yron [penoMJreHrrr AJr.f, Jrf{a,
20'.

15. Ycranoezrr cBJ{3b Me}rq4y noKa3areJrrMr.r
COOTBE'ICTBVIOIIIUE I4M.

16. fpa$u.recKr4 noKa3arb, r{To B crrcreMe r43 AByx nJrc,cKrrx
ylnoM a Apyr K Apyry, yron MelKAy naAaroquM nyqoM H oTpul

='= I,57 49'.1 "'loei sIyron

(n'= 1,5208), qlo6u

KaKIIM ynroM,n,OJrr}]{eH

[.1]eJroMJreHrar o.K:a3afl cs

n, ylraB no,4 yuov 45o

2,,+19t4)?

,5i4' nagaet Jryq cBera.
lorrn€HnrrM,I[yqi]Mt4

rlrenoMJreHus 1,,51,52 s
' IItf eJIOMnflTb9fl, .trpLl

Mr4 salaHrroroi) Clse'r

J', OnpeTleJrlrrh, yroJr r(

rro0Jre oTpDl(eHr4rr oT

-.- .\ A 1'l

s. Ha tfiaHlrrle pa3lena

r )fQn flpeJrolvrJleHl.{fl

B BoAe rr : 1225'103

TIDCJIO]VIJIEHI4,fl CT()KJIA

c, Hafilra noKa3a:reJrr,

p€ulrpaFruqIlearou1erZ

yr()n rraleHv:q, ryqa

atn{a3ia 0

OMJIEIIV 
'ollepxHoc!tl)

Orpe4e.nurr
BO3AyXOM Anq

n1 '= I,!i4 u
roll yuroM

rJKO,pOc'tflMA CE,eTa,

, paCIIOICTI{eHHLIIX llOA
FxE,rM oyAeT B ArBa pa3a
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oonrbrrre yfna MelKAy 3epKanaMr{,

f''ly6uua BoAbr e soAodade paBna 2,5 u.
AHe, rrpl{rrelr lyr 3peHr.rs HopManeH
pacorosHr4e npeAMeTa oT noBepxHocTr4

Ha6nrcAarenb cMorpr4r
r( noBepxHocrr4 tsoAbr:.

Bo.4br. flora:arefnr np

z:o6paNenue npep.t4era A

onrr.rqecKofi cuclenaH HI{'

panuula /,33.
18. f[ocrpo]rrb c rrcilonb3oBaHr.reM 3aKoHa npeJroMJreHr.{r xoA nyqa B

BbrrroJrHeHHoir u:t creKJra MapKrl K8 (nz : l,5lB3), ecnn yrnbr
paBIIbr 45". JIyu AB na4aer Ha npv3My rrapaJrneJrbHo ocHoBaHuro

19. fpa$u.recKr,rM nocrpoeHrirenr uafiru rroJro)r(eHr{e coupn[dHs,cft
3(lpKal:e, ecltIa [peAMerHafl TorIKa A paclloraraercf, Ira oprrr4

TOriloz Soxyca coBrraAaror r4 HaxoAsrcs Mex(Ay rlelrrpoM cQepsr
IUTOCKOCTTT COBrraAaTOT r4 upOXOA{T r{epe3 BepIXr4Hy O:rpaXtarOqeft

20. fparluvecKrzM nocrpoeHr,ren uafiru rroJro)r(eHue conplxdnHoft
3rrpKaJre, ecnv npeAMerHaq rorlKa A pactor^araeres. r{a orrrr4
r,cqKu @or<yca coBrraAaror rr Haxo,4srcs MexAy rIeHTpoM bQepar
rrJrocK0cTlr coBnaAaror r4 npoxoAsr qepe3 BeprxrrHy oltpan(arcm;e[

21. flocrpoeHrzeM laairru xoA nporr3BoJrbHoro tryua I (crra. pucy
3ilAaHbr rroJroxeHr4e fJraBHbrx rrJrocKocrefi lr (porycoB Ju4HBbr.

a

F

22. fpa$uuecKraM rrocrpoeHrreru nafiru uso6paxeHr.re rpeAlgera B t
o [TurrecKoft o crro orprrrlarenrnofi o nru.recxoft cucl etv'st fl H'

23. B npocrpaHcrBe rrpeAMeroB olrr,rqeeKofi cucrerrasr .HH' pacno
B' C D E. f pa$uuecnr{M rrocrpoeHueM uairru zso6pax<eur4e orof o
: f'.

24. I pa$uuecKuM rrocrpoeHr4errr uafiru
oflT]rarecKoir ocvr, uoloxurelrnofi
Melx:AyroqKaMV FuH.

25 . f pa$vuecKl4M nocrpoeHr{ ert rtairru
o[TlrqecKoir ocu, roroNuremHoft
lpaBee roqxu H'.

uro6parxeuue tpegMera A
onrr{qecKoir cuwev^w HI{'.

26. flfocrpoeHr4eM uafiru xoA rrpor{3BoJrbHofo tryua I (uur.

3iIAaHbr rroJror(eHrre rJraBHbrx rrJrocKocrefr u xoA Apyr'oro II

27 . B' npocrpaHcrBe npeAMeroB orpr4rlarenr,nofi onruqecKqfi
rlpsMoyronbHilK BCDE. fpa$uvecrurrl locrpoeuzeM Ha

np{IvloyronbHl{Ka, ecru f : -f'.
28. fparfzvecKrzM nocrpoeHu eru safirn n:o6paxreuue [prMoyfoJrr,H

cracreMe cocrosqeft rr3 ABlx roHKrrx Jrr.rH3 B Bo3,4yxe, IilepnzL.a

BTOpat - IIOJIOXIITeJIbHaTT.

29. fpa<fnuecKr,rM rrocrpoeHrzerra nafiru uso6paNeHze npeAMera
o rrrl4llecKofi ocrro noJroxr,ITeJlruoft onru.lecxofi cucr et ns H H'

pu0y

ilpe,uMer, rercarrllrii Ha

peAe)JII4Tb I(axyneect
MJ:reHar BOAbr rrpurr.flTb

ruofi Nprasue,
plt{ ocHOBaHLIH ]lpI4l3MbI

TOrtKI4 lt Et BbIIIyIilIOM

ir 'oeLr. 
(:al4e.raHlae: o6e

ed seomrzHofr: uannue
rrepxnoolz).

TOIIIKIUI ,4 S BO|H'/TOM

fi roclut (saueuauue: o6e
ee seolrr4Hofi : r:rasnrre
Onrep;<uor:ru).

x) uepes Jrr4H3'y, ,ecJrrr

2J ecJlr ou o6pa:yer c

\u u --f '= f"
Irtr)flMOyronbHLrr(

Mtoy.f o.II[,IJt4 xa, eclu -f

ilepneHAr4KynrpHo|o K

r.r 0H pacnoJrafaerc.fl

flepneHA]zKynrrpHo|o K

r{ oH pacloJrarfaeTcg

K) qe)pe3 JIHH3'y', r3crlu

brroro nyln 2.

nt H,A' F)acnoretraerc-s
lrso6paNreHze sroro

,4BtlD s onrzFrer;xofi
vrr3a - (lTpHuaTerE,Haq,

Bt 2, ecnwr oH oop,asyeT c

v Y.r u -/':7'.
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a1
Jl.

f parf zvecxrzM rro crpo eHr4eM ta,airru Iro Jro)r(eHr4 e u Benr,rr{l4Hy

[pr4 ero [epeMeuleHr{rr BAonb onrr4qecKoti oclr (nmr noloxeuafi
lparlzuecrra nairru rroJrox(eHue v pa3Mep raso6llaxcquux
orplduarenrnof rzsge Anfl AByx cryrraeB:
a.). npeguer 4eficrnurelrutrft ;

6). npe4vrer nnznmrft.
32. f patfnuecKr'r, BbrrroJrHlrB rrocrpoeHr4e xo4a nyueil c HcrroJrb3o

IIOKa3aTr,, HapyuaeT JIrr rlJrocKar oTpaxarcuafl iloBepxrrooTb roM
33. lparfzvecxrz, BbrrroJrHrrB nocrpoeHr4e xo4a nyuefi c acnqnb3oBa

rroKa3arb, Hapyrrraer lu c(pepuuecKa{ orpax(arcuafl noBeplKH

nyqKa (gya uryuan: BorHyroe u Br,rrryKJroe c$epuuecrue sepxa-na)
34. I.Jlocrpourr, uso6paxteHr{e MHr,rMoro rrpeAMe'ra AB: ! : ]'0 uu e

JILIH:I B Bo3Ayxe, ectuft' : -45 ua,fz' : 20 uu, d: 50 u4,t.
3 5 . Hlafrru rpa$uuecrpr eKBr4BaneHrHoe [epeAHee Qorycuoe paccrot

ns rpdx ror{Kr4x Jrr.rH3 B Bo3Ayxe, ecnr4 -fi:"f,' :60 nlu, -J'2:
2,5 uu, dt : 50 u.m, dz : 20 uu.

36. CtnpeaeJrrrrb BeJrlrvuuy uso6paxeHr,rr y', raBaeMofo r(oMrroH

f =.f' :, 120 MM v z : _42'.

37 . Hairru rpaQuuecrrd oKBuBaJreHrHoe 3aAHee Soxycuoe paqcro-{ur4
rpex roHKr.rx JrHH3 B Bo3Ayxe, ecJn4 -fi : -ft' : I00
-J: ='.fs' : 50 uu, dt : 70 uu, dz : 20 uu.

38. CrnpeAenurr Bbrcory raso6paNeHur, odpasonanuoro p6re
rrpellMer r.rMeer Ebrcory y : 30 MM vr pacronoxeH rrpeA o6:serru
I l0 uu. (DorycHoe paccrorHr.re o66exrusa, pacrroJrorterinoro s
I(axarr,r Aon)KHo 6rrrr paccroflHtre or o6seKrzna 4o expana?

39. Tonxzft rrpoeKu]roHnrrfi o6rexrzn o6pa^:yer Ha ercparie, pac
otSr,errusa Ha paccro.rrHr.rr4 l,B u, 4eficrnureltuoe 4so61
Brr.{Iacrlzrr $orycnoe paccrorHue o6rexlnBa, ecJrr4 EbIcoTa ilpeA

40. Otnpe.qeJrvrb B3ailMHoe paclonoxeHr.re roHrofi JrrrH3r,r c ($oxyc,n
IpellMera r4 gKpaHa, Ha Koropbrfi npoequpyerc{ AeficrnureJrr,Hoe
c nf,Tv KpaTHbIM yBeJII4rreHr4eM.

4I.H,afim Soxyuroe paccrosHue rouxoft Jrr4H3br B lBo34yxe,

4r;ftcrnureJrbHbrM rrpeAMeroM u AeftcrszreJrbHbrM uso6parxeH
ytseruqeHr.re crrcreMbr p : -2.

42. O'npege.num $orcycHoe paccrosHrle ronroft nlrH3br, pap

a' : -100 uu, rv'aeitHoe yBenr.rlreuue B : 2,
43, O,npeaeJrr.rrb BeJrr4vuuy u:o6par(eHr,rq, co3AaBaeMoro ronroii I

AB=1t : 30 uu, -f:"f' -- 50 uu, paccrorHr{e Me)KAy npeAM
L : 300 uu.

44. fittx JrrzH3br pacnonoxeHnoft e Bo3.4yxe, nafitn ronoxeHr4e r]
eoJr?r BeJrr4rruuauzo6pan(eHr.r.f, A'B': y' : -20 MM, a orpe:[x z' :

45. Tour<arr Jrr4H3a B Bo34yxe rrMeer -f:f' : 120 uu. OnpepeJrrr:fb
nlpeAMera AB: y : 30 uu, ecnrr orpe3or z' paBer -60 uu.

46. I44e'unHar orrrlrqecKas crrcreMa cocror{T H3 IByx rorjrKr.rx KoM
B Bo3Ayxe Ha paccroflHlrr4 20 uu Lr r.rMerouux Soxyur
fi' : 100 Mx4, rt' : -100 uu. Onpe4elr.mb oKBHBareHrFroe O
paccTorHrlr, olpeAenflrorque noroxeHr.rq nepeAHer0 r4 3aAHe
rlpoMe)KyrKe MelKAy KoMrroHeHTauu (forycHoe paocroflHr{e B

BJrl4rter Ha 3HarreHr.re gKBHBareHTHofo (poxycnoro paocro4uux?' K
cJlyr{ae nep e4ur,rE u sa2.uuir 3KBrrBaJreHrnr,re Q orycu?

47. OnraqecKafl cr4cleMa cocrol,IT r.I3 AByx rorrKr,rx KoMtIoHeHToB, pac

fi' : 139,78 uu, f2' : -222,1 Mu, d: 72,2 uu. Onpe4elr.rlr

parernr-s npegmera AB

entteta AB u 'rouxofi

3ilKOIIiI OTpitxerHlr.f, ,

e FITpl,trlH()cTb II rr ft:a.

3itKOH a OTpZt)K€,III{f, ,

f0MoIIeHTppITIHOCTL

LICTeMe lz3 AByX TOTTKHX

I{C CI4OTEMbI

)' : 3'0.uu,

ecn:r4 y

coc'ro.f,ruer4

-fz ==" f<' : -

: 30 u'tr, -

C]40TeMLI rOOCTOt:UerI4 tr{3

-fz--fz': -40 ruu,

TIa SKpaHe, T3CJIH

HapetcllTogHkll4(7:-
e, paBHo 100.uu.

HFIOM CTINABA OT

ile sbrcorofi l(\l u.
20 u.

pacc:Tc).rltrrr ev I 00 .uu,
He IIpreAIdeTa

pa.ccTc).f,Hue Mex(Ay
,: 24(l uu, nugeiinoe

H]]OI4 B BO3AyX(1, eCJII4

BO3AyX{3, eCJII4

u:o6paxenuenr

AII== y : I0.uu,
0.p',u.

tl:wrHv li:ro6nilxti:.Flz.fl

B,, OACTOJIOXEHIIbIX

pacc.Tottgvg,, paBI{LIe

paCCTOf IJI4€: Il
cporycon, flpu ranrou

fO X:OMTIOHCIITA HE

K pacilon0xeHbl B 3'foM

O,[,0XI3HHbD( B B03I)/X9:

H3,OII B

pl

Qoxycuoe paccl:oflrrze



ctlcreMbl, KoopII4HaTbr qF, a'F" aH, a'H' , a raKll(e a'2, !' , qcnv 0I
48. C)npeaeJrr{Tb oKB,rrBaJreHTHoe Sorycnoe paccrosHr.re cugTeMbr

ft' : 20 MM,rt' =. -40 MM, eerr4 paccrorHrre MexAy r{r{Mr4 paBr{o
raroft Jrr{H3br, Ang r(oropofi. rryu lzuefiuonr yBenuqeHr4rl '{l : -l
cl,oxyca Ao npeAMera paBHo -5 uu.

49. C)nrra.{ecKarr cr4creMa cocror{T r43 AByx pacnonoxeHFrbrx ts

c QoxycuuMr4 paccroflHuflMr f1' : 100 MM u fz' : -50uu.
y,4alduHoro [peAMera AoJrxHo [onyqurbcfl Ha paccrosvnu ,7

IlJrocKocrr.r BToporo KoM[oHeHTa. Oupe4eJrlrrb gKEtrrBa.IreHTr

clrlcTeMbr rr pacoTorHlre, Ha KoTopoM AonlKHbr HaxoAl4Tbcrr

IIIIOCKOCTI4 KOMTIOHEHTOB.

50. Iltepea AByxnirH3oeofi onrr4.recxofi cucreuoft r,r3 ToHKHX JrrzH:t B

at : -170 uu or: nepnoft Jrr,rH3br c .fi' == 50 uu pacnonoxrer+ n
Bropar JrrrH3a c @orcyursrM paccroruuett fz' : 60 Ji4^4 pacno
d: 25 MM or nepnofi Jrr4H3br. Haftru noJro)r(eHr.re uso6paxeulrr
B',ropou JrIrH3br.

51. Illepea AByxJrr,rH3osofi onru.recxofi cprcrelrofi r,r3 ToHKrrx JrrrH3 B

at:,-170 uu ol nepnofi Jrr4H3br c.fi'== 50uu pacnodox<er+ n
Bropax Jrr,rH3a c $orycHuM paccroruuervr fz' -- 60 uni, pac
d: 25 lvtM or nepnoft JrrrH3br. Brrqucnrarb Benr{qr{H'y z3o6pax<e

$oprr,rynanr faycca).
52, I-J[epea AByxnrrH3osoft onrr4.recxoft cucreNroft Ias

at: -170 uu or: nepnofi Jrr.rH3r,r c ft':50uu
Bropax JrrrH3a c $oxycHuM paccro.f,uuev fz' : 60 utu, pacn

TOHKI4X JII4H:I B

pacnonoxeH: n

d: 25 14M ar nepnoft Jrr4H3br. Brr.{r4crr4rr, BeJrr4r{r4H'y rz:o6paxre

Q opH,rylarr,r flpoa3BonbHslx ranrencon).
53. Hlafirrl rpa(fuuecrr{ sxBrrBaneHrHyro repelHroro fraBtFryro rr

I{3 AByx roHKrrx ru.rH3 B Bo3Ayxe, ectm -ft : fi' -- -60 uu, )f2 
: fi'

54. ClnpeAenurr noJrox(eHr,re Lr rr4aMerpbr 3paqKoB n cdvrrrlelpz

fi :.fi' : -fz:fz' : 120 uu; d: 50 MM', aA[: 25 uu; I) + 20 uu
55. I-J[epe4 ronroft :ruHsofi Ha paccrosunu 60 MM ycraHobleua

20 uu. (Doxycnoe paccro.f,Hr4e Jrr.rH3br f : 100 uu. B saAHefi
y,craHoBreHa rro.rreBar gua$parua ArraMerpoM I0 uu. Hafir'n
npocTpaHcTBe [peAMeToB, ecJrr4 npeAMeTr{afl [JrocKocTb pacnoJr

56. li,a:oa orrruqecKarr cr4creMa o6rexrlrsa rrzna rpr4nner, So4ycuue
Koroporo fl' : 36,59 rvtrvt, f2' : -2I,57 vrru, f3 ' : 33,45 MM. P

dl : 6,4 uu, d2:7,6 tttvt. OnpeAemlrb rroJrolKer{ue v rr4a
arreprypHa.fl 4raa(fparrr,ra pacnonoxeHa [ocJre nropofi J]

aAA:5,4 tnnt; DA4 : 21 rrlla.

Boupocrr pefirunr-rconrporq J{b2

1. CtcHosHHe xapaKTepucrt4Kr4 orrrr4qecKr.rx Marepr{anon"
2. II uusrr. Koncrpyru,rBHbre napaMerpbr" KapAunanbHbre oJrBMeH,rbr

3. Ilzusrr. @opunr m,rns (pacnoJroxeHr.re rJraBHbrx rouex).
4. flrocxrae 3e pKana. Ocnosurre 3aKoHoMepHocrrr.
5. C(feprauecrr{e 3epKana. OcuosHsre 3aKoHOMepHocrr4.
6. fJhocxonapaJrJreJrbHbre rrJracrr4Hbr. OuroeHHe 3aKoHor,{epqocrr.r.
7 . Ctnru-recrze KJrr4Hb.r{. OcHoeHbIe 3aKoHoM.eDHocrr,r.
8. fJlpusnmr. O6osHaqeHru rpr43M.
9 . IJlpelotrlrroIque [pr43MH. OcuosHbre 3aKoHoMepHocrr{.
1 0. CnpaxareJrbHbre npr,r3Mbr. OurosHHe 3aKoHoMepHocrr4.
I 1 . Pac.r€r' pa3MepoB orpaxarenbHbrx npr.r3M.

1 2. lltprauepbr rrprz3M.

' -400 ,Mir)vrv : 15 itu.
: ITBYX TOHIfl4X III4 I3 C

oKycrroMy pacc'ro.fi rrr4ro

Hrrre 0T rrepeAFrefo

C TOH]KI4X KOMIIOHE€ITOB

ue 6ecxoHll.ruo
M.M: o1t gallg,efi rrausofi
{loxyur o,: paccnorrrrr4e

f o'rr ,{pyfa fJral}r{bre

e Ha paccTo.s,r.Erl,rlr

er ,41)== y -- lQ,mn.
oxeHur Ha pacc'roJJFrr4r4

prlAMfi TUI OTHOCI,I'IOIIIbI{O

)(e Ha paCCr',fO{IFII{I4

er Al7==y:LQ'nru.
o)KeHil Ha pacclforrrrr4r4

r{rr (3aAarry pe[raTb rro

Ha pacc:roJrElrzu

,41]==!:l0,mu.
Ha rra pacc'.rotrEtLrv

t4rr (3ilAalry pe[raTb no

cI,I0TeI\,{bI CO C'rOln1efi

3Ctuu, d: 50 un.
gofi cl4creMe, ecJIpI

? AI40rMellJFtOM
1u
QOKallbll0I4 IIIOCK,CT(lTH

NOJIC JILIH:|]]I B

B OECICOHCqHOOT],I.

acrcToJlHtaq ToHIgdx :n{H3
I{I4e IvIeX,4y IUH:}ia.Mu

eTpbl 3traxIKOB, |?C,'IU

HIILI HA pacc:torrFIIII4



13. JIHH:H (DpeHelr.

14. A,xczrosrr.
I 5. Clurra.recrcrafi pac:rp.

t. FIafi ru KapAI4H anbHbre orp e3KH cr.rMMerpra.rHoft IB orrKoBBIrry
(n": 1,5713), y roropoirrl : 27,3 uu,ToJrrlr{HaJrrrrr3br d:6 uu

2.

3.

Onpe4enrarb rrepeAHee r{ 3aAHee (foxycuue paccrosurd{ JrrrH

rlapaMerpaMu rl : 100 au; rz: 282,94 uu, d: 10 uu, crelJro
leprlafi cpeAa - Bo3Ayx, a trocneAHflfl cpe4a - BoAa (n : 1,333),
B pe3yJrbrare usuepeuufi Ans Jrr.rH3br onpe;lene[rbr cJr

rt : 12: 19 uu, d -- 6 uu, f : 300 uu. He*ry paBerr rrpKa3a

l.nH:lu?
4. OtnpeAelzm SoxycHoe paccroflHtre lr

AnrrHy xoAa nyqa B npH3Me.
9. llepe4 nnocKorrapalleltnofi nlacrzrixofi

rrlpeAMer, Onpe4elu:rb noJroxeHr4e ero
cMerrleHl4t [yl{a, ecnr4 TonqI,IHa IIJIa0TI4HKI4

n : 1,5.
gonpocbr pefiT[Hr-K

1, Ycrpoftcrno fJra3a.

2. Xapaxr:epucrr,rKr,r rJra3a.

Oura.recxas cr4creMa o6pasonana AByMfl 3epKanaMu r,r :
pirccrorHr4e MexAy 3epKanaMu paBHo -83,52 uu. Pacpuurilrr,
o HTr4qe cKofr crz creru sr, rlep e4uufi u z a4ttuit $ ox zurr nrr e o -rlp e3 rcr.r.

I]OJIOXEHI{E f

5

rt : 12 : 100 uu, d : 50 uu,n : 1,5.
I{ouqeurpr,rqecKaq Jrr4H3a c pa1r4ycaMn KprrBr43Hbr rro
r:t: 165 MM BbrrrorHeHa rd3 creKJra K8 (n": 1,5183). Oupe4el
JraH:rbr, Tonrrlr4Hy Jrr.rH3br r{ (foxzurnnrre orpe3xr4. Ilp[znec:ru
TICK&3 ATb B CE KAPAIIHAJIbHbIE OTPE3KT4 KOHU EHTPI4'{CCKOff TIIH3EI,

6. CnuuerpzqHar .I{BoqKoBbrrryKJra.r{ Irr4n3a, c4elralHatr r43 preKra
(pox'ycuoe pacctornue 100 MA4, rorrrrJLruy 5 uu. Onpe4ertzt
pacilono)KenHofi s Bo3lyxe.

7.

8. 3ir o6rerruBoM c Sor<ycHula paccro.flHIlertf : 120 uu, orHoc
ylrnoBbrM rroJreM 2at: 12" ycraHoBJreHa npr.r3Ma Ha pagcrorHlr
3parroK coBrraAaer c onpanofi o6rexruna, npr4Hr4MaeMofo

Ha pacaTqsHprrl

uso6paxenux kr

d : 60 M,nt, rlo

3. Csoiicrsa rJra3a: aKKoMoAarlr.fl, a1arrarprfl.lr pa:penarorqBx c
4. Csoiicrea rJra3a: 6unor<ynxpHoe 3peHr.re, crepeocKol[.reoKoe

fJra3,

5, Tpe6onauzs, [peAbrBr.seMbre K Br43yanbHoMy onrr{qecKoMy
6. BuAnuoe yBenlrrreHze rr piBperxaroqas cnoco6uocrb orrrp4

fJIa30M.

7 . TerecronzqecKr.re cr4creMbr. 3pl.rrelrual rpy6a I(enlepa.
8, TelercronraqecKkre cprcreMbr. 3purelrHal rpy6a fzurule.s.
9. Tl3necKoruqecKrre cucleMbr. XapaxrepucrLrKvr.
10. Jlyna u e€ xaparrepr.rcrr{Kr.r.
1 1. Tmnu lyn.
12. MlzxpocKorr r{ ero xapaKTepr{crr,rKr,r.

1 3. OcserureJrbHF,re orrcreMbr Mr.rKpocKorros. OcserurerbHa.f, clr
clreTe,

I 4. OcserureJrbHbre clrcreMbr MrzKpocKonos. OcserzreJrbHa.fl cucrrl
clreTe.

1 5. llpor;refiurue ocBerr.rreJrbHbre cIacreMrr. Kollexrop r4 KoHAeHcop.

Jrr.rrr3r,r H3 creKJra L;IU0

0 KoEtcTpyKTI,tBHE,IMI4

K6l (n == 1,5l9j), e<:tu

rrlr4e rrapa.Mo'rpbr:

b rrpe.rroM.rreHlr.tr cT,eKra

T'OqE.K JII{.II3EI C

rr<rcrefi rt:.180.uu;
tf oxSrsllss pacc,rohHze

pli0yHoI{, Ha K0TqrpoM

tl.n" : 1 ,5 I8.3), ut',r:eer

KD.ABI43HbI JII4]-F{3bI.

rz: -40,.u.u,
paccTorr.Frrre

200 ntu u;

(tot<y,sH96v

bINI
). -trl -

Het{Hc)

ornepcrueu .1.'4,

3() uu. B.xo4puoft

roHrfl4M. Hpifuu

t : -100 uu noiuqrqeu
)rwqvtly ilpoAoJlblrofo

TIDEIIOMJIEHI4.f, CTEISIA

FIOCT-b.

ple, 3MI\4eTpOnH.IeC,tfl4fr

Kenepa B npoxoAsuleM

K.€nepa n orpaxceunonl



16.
17.
18.

19.
20.
2r.
22.

1,

CNcuosHHe xapar(repr{crrrKr4 rtororpa(f uqecKoro o6rexrzBa. 3mc
f nySzHa pe3Ko rEao6paxcaeMoro npocrpaHcrBa $ororpar$uqecr(o
C)selooura (polorpa(puqecKofo o6r,errllsa. Itnaccu@u
4Iaarpparrr,r eHHof o qr4 cJra.

C|cnerurerbHbre cvcreurr. Bplarr ocBerrdreJrbHbrx cr4creM.
IJlpoxexrop u ero ocHoBHbre xapaKTepr,rcrr4Krz,

I-llpo erqu oHHbre cr4creMtr. Snprcxo rrr4qe cKar rrpo eKrIr{oH :aas. cu
lJlpoexquouHbre clrcreMu. [uacronuqecxa.f, npoeKrlt4 oHHar c

3s
B Mr4r(pocKon Br4AHo pe3xoe uso6paNeHue npeAMerA, Eclu
orober(Tr4BoM Mr{KpocKorra BBecrr,r nnocKonapannenbHyrq nJracT

[on]fqeHl'Is pe3Koro II3oOpaXeHI4tr Hy)IGo [epeABIIHyTb IIpeAIvl
tI err,ry p aB eH rr oKa3 areJrb rrpenoMneHr{.rr rrJrocKorrapannenbH oft n n

2.

aJ.

Jlyna Bvr4laa nenoopyxreHHbrM rnrroM rroA yrnoM 3I '. tlol
TeJrecKorr, ecnu (forycHoe paccrorHr.re o6lexrusa rele(xona
yrBer[rreHr4 e orcyxnpa 2, 5 " .

f arnreee cxufi 6 unoxJrb rrMeer cneAyroqr4e xap a- KTe pucnytrcu: f r
ol5rexruea Do6 == 32 uu, ArraMerp Br,rxoAHoro 3par{Ka D' =, 4
L : B0 uu, yAaJreHr4e BbrxoAHoro 3paqKa a'p, : l0 uu. rOn

rr,oJIOXeHI{e BXOAHO|O 3parlKa, yrnOBOe noJre OI,IHOKJI' B IIpOCTpa

5

4. 3prareruHar rpy6;a Kertlepa cocror4r Hs o6teKrr4Ba (f'oo = l0(l
14 oKynflpa ff'o*: 20 uu). Onpe4enrzrb Br.rALrMoe yBenzrreH

.4.AaldeTpbr BXoAHofo I4 BT,IXOAHOfO 3paqKOB r{ yfnoBoe IIoJJe oKy
Br,rqucrptrr yuonofi ilpeAen pa3perxeHr.rr 3pvrenbHofi rpy6rr c
I0^ v lr4aMerpoM BbrxoAHofo 3par{Ka 3 uu, olpe4enret!{br
BO3MO)KHOCTfl MI,I IJIA3A.

6. Teleo6rexrr4B 3pr4relurofi rpy6tr c yBenliqennetv- f'r + -20
KOMlfoHeHToB c $orycnrnan paccrosHusMn ft = 

-f'z :
3rGrzrBaJreHruoe QorycHoe paccrorHr4e o6rexrzsa f'oo = 2f.
Mex(Ay KoMrroHeHTarr,rz o6rexruBav A.rrr4Hy 3prrrenbHoft rpy6tr, C

7. Onpe4errzrb rroJroxeHr.re BXoAHofo 3par{Ka B TeJrecKonu.{ecxoii c
1.10.uu, ecnz frorycHoe paocro.flHrze o6reKrrasa f'ou: l20.uu
3paqKa s'p' : 35 uu, sa1Hufi (for<alrnnrfi orpe3oK orynaph 30 a,ru

8. B spuremnofi rpy6e Qoxyuroe paccrof,Hr4e o6rer<traBa "f'
paccrorrHrltr KoMrroHer{ToB cr4MMerpuuHofi o6opauznarougeft
nol4;yurruft npoMelr{yroK MexAy oTr4Mr.r KoMrror{eHTaMrT

QOKyCHOe paCCTOSHI4e KOnneKTr4Ba, rrpr,IHrzMa.f, Bo BHr4MaIIze, qTo

Haxolr4Tcr B cepelr{He Bo3AyrxHoro npoMexytxa ds, a a'p, : 0,
9. flpu 4lzHe MexaHr4r{ecroro ry6yca 130 Mt4 BLTg;z^Moe yBenr4r{oH

r,r:lMeHI,ITCfl yBenl,IrreHr4 e STO|O MI{KpOCKOIa, 9CJM I,[ldHA MeXaHIz

I t10 .uu; 2) 190 uu? QorcycHoe paccrorHrre o6rexrv sa vjuxpocx
yBenur{eHr4 e oxyn; tpa 7 " .

10. Onpegerurr uy6zHy pe3Ko raso6pax<aeMofo npocrpaHcrlBa Mla

odrerrvsa 90x1,25 r.r oKyn.qpa c lpoxycuuM paccro.flHuervr 25 uu.
11. Kaxofi uau6olrmefi neluquHu o6rerr MoxHo paccMorperb B

BrrArrMoe yBenurreHue -400, Br.rAr.rMoe yBen[rreHue oxyrupa 10^,
l,l uu?

12.B \{erannofpaSuuecrou Mr.rKpocKone, Anr,rHa ry6yc0
6ecr<one.rHocrr{, nrclonxyercr o6teKrr.rs c SorycnuM ppccroflH
aneprypofi 0,1. (Dor<yuroe paccroflHr4e ry6ycuoft maqgu 2
yBenr4r{eHr4e Mr4KpocKorra !r noAoopaTb oKyJrrp u3 LnMeroue
yBenlr.reHne 6,3"; I0^; 12,5"; 16"; 20"; 25"

nafiopa: BnAu,rv{oe

vIryl,g.

cl6rercrnna.
OO ro 3ItAqCHI,Irc

4..

a.

Mex(Ay rpeAMeToN4 r4

y c d==3Mu, 'ro Arq
ufi clorurx ua I,16.wtu.

M yr;[oM oHa

2000 ru.u,

,3 '', c;Berronofi puatterp

, oilTlaqecKag- IJrr4Ha
(]JI?][TT, BCIUq:T,IHY U

npeAMeroB.
L)/f'"o: 1:5, 2,o == 8")
:prrrersuofi rpy6rr,

MbII'{ yBeJrrr qeHr2reM

4ucpparn,au;

br'!l

niIZA.Elta B

BPtntri\'{oe

iTerOpil4g14

uT n3 IByX TOTTKHX

=, .20() uu rax:, r{ro

rrpeAe.rrrzTb paccTo.rrHae

.[]'ID r]r{[l]aTb T0HKI{IM,

cleMe Kernepa,r,Jrrzrrlofi

l/AaneHHe BbrxoAr'rofo

=,= l5rJ uu, So,N:ycrlrre
exn; J"s : f't : ,la} .uivt,
: 80 a,ru. Orper4e:rrarr,
arreplFpHas 4ua,$parua

jM14Klloct:oIIa

cr(oro Ddyca
na 33,1 .ntu, a

-19. l{.arc

craHel 1)

B14AI4il{Oe

[ia. COCTOflI]l:ef,Cr I{3

I4KpO0KOn, y KO:ropOrO

nur;finoe rone oxyJrrpa

lrpuH.sTa panrr+ofr

40 uu u qusrolrofi

1t4:t t. HaftuE IICrJIe3lFIoe



13. C)upeaenum SoxycHoe paccro.rrHr4e o6rerruna Mr{KpocKona o

400, QoxycHoe paccrosHre oKynrpa paBHo 25 uu. PaccrosHlre
uso6paxeHueu ilocJre o6reKrusa lB0 uu. Kounonenru
6 ecroHe-rHo roHKrrMlr.

14. Chpe,qeJrr4Tb JrrrHefisoe nore r.r .{rzaMerp BbrxoAHoro 3parrKa rMH

8x0,2 u oKyn{poM c (foryumrM paccrof,Huerr 25 uu vr yrlr.oustlvr

15. Flfau6onruras aneprypa onrlrqecKoro Mr.rKpocKona 1,6.
cruooo6uocrb Mr4r(pocKorra B nuAuuoft o6racru cnexrpa?

16. CtnpeAenut rry6uuy pe3Ko r,rso6parxaeuoro npocrl
Mr4KpooKorra, yKOMrrJreKToBaHHoro axpoMarr.rqecKuM o6qexru
B.r,rArrMbrM yBennrreHr4;ett 10". Ha6nroAesr.rs Br,r[orHrrrorcfl B

0,0005 uu.
17. Crnpelenurr rpeAen pa3perxeHr{fl Merarnorpa(pu

yKorvrrr.rreKToBaHHofo uraHaxpoMaroM c Qor<ycnrnu paccTC)rH

rzH:roii c $onycnsrM paccrotrsueur 250 MM v oKyntrpoM c Bv.rrytr

,f,raalrerp BbrxoAHofo 3patrKa paBeu 0,82 uu. Ha6nro,4enuq e

4nr.rnofi BoJrHbr 0,0005 uu.
18.ClupeAenum uy6aHy pe3Ko z:o6parxaeuoro ntrrocrpaHclna

MaKpocKona ilpv ua6moAeuurr B cBere c All,rHofi BoJrHbI 0,56i u
us: o6beKrvBa c QorycHrrrvr paccrorHuem 25 MM Lr ,rficroeoii a

JIr4H:rbr c tfor<ycHr,rM paccrosHuev 250 MM v oKyltflpa 0 Br4Ar.rMbrM

19. Hlaftru npr4parrleHr.re BHAr,rMofo yBenr.rqeHr4r MrrxpocKopa c
o6relcrusa Ir oKynflpa l5 uu 25 uu coorBercrBeHHo lrpu yBen.a

ry6ycana 10,20, 30 uu.
20. A.epo$ororpa(frzpoBaHr,re ne4€rcx c caruol€ra, Jrerqulefo I{a Bbr

4,50 rcu/u, rforoannaparoM c o6rexrunoM, r{Merorlrau (foxy'cu

!,onyc'rzrvrufi cABr.rf uso6paNeuur 3a BpeMr ercnonlaponaH
K.axosa MaKcr4Marrbuax nlr4epxra?

21. C xaroro MaKcr4MaJrbHofo paccrosHr.rrr MolKHo cQororpaQupora
c eHcorofi 6yxv 2,2 MM c rrpyrMeHeHr4eM o6rexrnea c $oxycHsrv
([rororpa0raqecKa"s pa3perxarcqas cnoco6uocrr cocranrser 1 ii az

Marrrr.rHonr4cHa.f, crpar{urla B KaApe 24x36 uu? flpuuqrb Bcl

c'rpaHr4rlbr, 3arroJrHeHHair reKcroM, cocraBJrtret I 8 0 x 2 5 0 uu.
22.Clnpener;ats saulrenrurprfi pirMep rrpeAMeroB, l(orqpbre

a:po(forocHuMKe, ecJrr4 Bbrcora creuxz 20 l;u,
alrpcrSoroo6reKrasa 2000 uu, orHocr4TeJrbHoe orBepcrr{e
cnooo6socrr (folonrEnxu 100 AtM't, a pirperrarcqa.{ cuoco6iH
B.brrrracJrflerc.s ro Sopnryre 5 5 0/R.

23. Clnpeaerzrr uy6zny zro6paxaeMoro npocrpaHcrBa rrp4 pacoM

fna3oM (L : 250 uu). Paccro.flHlre Ao npeAMera p1 .=, 2000 uu,
o6rerrue rrMeer $onycnoe paccrorHlre 200 uu, gua'$parMeHrr

3par{Kax fo: I.
24. ClnpeAerurr uy6uny pe3Kocrrr rrpu paccMarprrBaHr4rd

(t', =, 2.10 uu). Paccrorurae 4o npeAMera pt : 2000 uiyt, ynen
o6:serr:un r.rMeer QoxycHoe paccrorHr{e 200 uu, gua$pafMeHn

3lrallKax F, : 1.

25.Oororpa(fzuecxnfi o6t,errue c $oxycmru paccroqHr,rervr

ArrcraFruuro cbeMKr4 3 u. Hafiru nepe4uufi u saAsufr;. iln@Hbr rrp
3,5 n 4uapterpe nrrHa Hepe3Kocrr{ 0,03 uu.

26. C' noMorrlbro o6reKrusa c Sonycuuu
cr$o'rorpa$upoBarb npocrpaHcrBo or 3,5 u

paccrQflHr.reM

AO OecICO

Heo6xo4ulroe AJrr sroro 4ua(fparnaeHHoe qr4cJro r{ Al{cra}r

I{ MbIM y Berr4rreFrr4 eM

IIpeAMeToM I1t ero
IvII{KPOCKOIIa OqUTAIb

p00Kona o oober(TrrlloM

rt -J0o.

axoBa pa3pemarcrJla.s

OHTOJIOfuqe0KOfO

,10x0,3' H oKyn:i{poM c

O NJIIZHOI4 BOJ]HbI

MI4Kp'99611112,

6,,3 ua; rybyonofi
tEIIv{ yBeJl[4'renra,eru -10^.

IIOIHJ{rc)TCS B OBe'I'e C

I\{eTa,IInO]lpaQu.rec moro

Mzxpoclcor ooc'r'or4T

epr:ypofi (), 2 ; rylyrlaoir
BeJrr.rqeFrr4ev I2, li^ .

CHbIM OaCCTOfl HIzlitIMIZ

rrrr o1f rr4qecxofr ,ur r,rHrr

5000 at rlc, cKopoctbro

llaccror{Hrie :100,ruu.
coc'raBJrser 0,03 ,uu.

tdilIII]aHollHcHLIn TeKcT

pirccrofl rrr4 ev I 400 ua?
-'. Pagv.er:rurctr ruL Bcfl
I4MaHlAe, LITO fLI{OrqaAb

H.O pilCCMOTpeTr, Ha

Ii:yCHiCe paoc'Ioiillll4e
l : I 1. Paspenraxirnla.a

r aepoQoroo6r,exlusa

u: BaHuil r.i3 o 0p eDKeHuq

aqeHue, 0"a : -0,l;
qla0Jlo d'. vBerzqeHue B

II:]0004}](eHlz.f, fJrirroM

Boa, 
: -0,1;

rrtrcJlo 6', yBeru'reFllie B

0 uu yc'raHoBJreH Ha

1ua$parrueHHon4 r{zrcJre

5B *tu neo6xol(unao
Hoclr4. Onpe,4q.nalr

Qoxycuponxu, ,3cJII{



AI4alvIeTp AOIIyoTI4MO|O IIsTHa Hepe3I(OCTII 0,03 un.

28.

2l Hlailru Ar4aMerp ra:o6parreHnfl lrcKy ccrBeHHofo crryrHt4 r(a

50 cu z nponeralorqero Ha Bbrcore 500 rcu, npu (fororpd$upon
c o6rexrzeoM, y Koroporo (forycHoe paccrotuue.f'oo == 100 u:w.

K.axue Kore6aHr4r Bbrcorbr cauor€ra Aonycrr4Mbr npr4 ao

(lorycnuvr paccrorHr4eM 600 uu il Ar,raMerpoM BXoAHofo

AonycrrzMbrfi xpyrcor< Hepe3Kocrrr uso6paxreuus, 0,2 MM; a Miac

rarcofi Bbrcorbr rrpor,r3BoArmcs crdura? I(ax r43MeH[Tcs 40
erlnli rrpu Tex )Ke [por{r4x ycnoBr4rx sa4rza(fparrrruponarr o6re

29. CNnpelear,rrr Har4MeHbmyrc Bbrcory, c roropofi Bo3MoxHo
o6beKrueor\d c (por<yuruM paccrosHr4eM 50 cu rrpu BpeMr3H

c.Kopocrr4 carr,ror€ra 720 xu/,l, ecnrr Aonycruuufi cABrrf
30.K,aryro QororpaQzqecKyro pa3peruarcqyro cnoco6uoom,{o

roropufi rro3BoJlx4n 6rr cSororpa$rzponarr Ha KaAp 24x316 xtAt M
c sbrcorofi 6yrn rercra 2,2 uu? OnpeAeJrr,rrb $oxycrQe
pacororHr4e or rer(cra Qoprvrarow 210x300 uu Ao rrnocKocrrr. u

600 utt.
31. Clee'rsrrleecr reJro JraMrrbr HaKaJrr.rBaur{fl pa3Mepotvt 2,8x2 uu

lr.rH:rofi co cBeroBbrM Ar.raMerpov 30 uu. PacctosHrze or Jrr4rr3

5 z. floruufi cse:rosofi noroK JraMrrbr 250 nu. Onpe2qervlrb ocBe

fJloreprmu cBera B Jrr.rH3e npeue6peur.
32.Vlzo6pwxenze Comrqa c(por<ycprpoBaHo Ha Jrr.rcre 6yvaru c rolv{

pacorosHr4ev 50 MM 14 cBeroBbrM AuaMerpoM 10 ruu. Onpe4el
u elo oceeilIeHnocrb, rroJrara.fl flpKocrb Coruqa Lucr 1 1,5'1

Ar{aMerp 2a : 30' . KoeQ$raqueHr rrponycKaHr{r Jrr4H3br rQc : C1,9.

Bonpocrr A.rrq sxgal{eHa
1 . C)cHosHrre onpeAeneHus kr rronflTr,rq feoMerpra.recxofi orrr[,rKr4.

2. Ilpanzna 3HaKoB B rrpr.rKnaAHoft onrzne.
3. 3arosrr feoMerpr.rqecxofi orrruKr.r.

4. K,ap4nHanrnrre gneMeHTE'r u4earuHofi onruqecrofi
orpr4uaTenbHat oIITl4rrecKaq crlcreMa.

5. 3aeucuN4ocru Mex.4y rroJrox(eHr{rMr4 u pa3MepaMr4

(xapaKrepHbre paccrofl Hprs).

6. Tpu ruua yBerl4rleHur.
9erupe cnoco6a trocrpoeHrrf, xoAa nyqa qepe3 r4Aean]bHyro onrr4
Pac'rer xoAa nyqa qepe3 krAeanbHylo onrurrecKyro cI4creMD/ (ocuo
fJlepe4n.t.a 14 3arnflfl rJraBHbre roqKr4 MuoroKoMrrongHrHofi
3txeIasareHruoe $orcyoHoe paccrosHue.

10. .l[ua@parMbr r4 r4x Ha3HarreHr.re.

I 1. A,ueprypuar 4raaSparMa. Bxo4nofi r,r BbrxoAHofi spaurcu.
12. C)upe4eneHrre [c)JroxeHr4.f, arreprypHofi aua(pparMbr B orrrraqecK

Ko Jrr.rqe crBonr 4rzatpparrvr,
13. flonesas 4uaQparvra. Jlr'rnefinoe u yfnoBoe rroJrr orrrrrueqxofi orz

14. Biunrerzpyroua.s 4rlaQparua. BxoAsoe kr BbrXp[Hoe
B r,rHbeTr4poBaHvr.s..

1 5. C)npe4eJreHne 4eftcrnyroqero orBepcrr{r BXoAHoro 3parrna.

1 6. C)cHo sHbre xapaKTepucrr4Krr orrrr,rqecKrdx Marepr,rano B.

1 7. Jl[uHsrr. Koncrpyxrr{BHbre [apaMerpbr. Kap4ranzurbHbre eJreMeHTbr

18. Jllunsrr. Ooprvru runs (pacnoJroxeHrre rJraBHbrx ro-rer).
1 9, Itrno crze 3epKana. OcHosurre 3aKoHoMepHocrr4.
20, Cl(f e,pr,rqecKue 3epKana. OuroeHrre 3aKoHoMepHocrr.r.

7.

8.

9.

V,

nvl

I4MercIllef O /TIIal\4eTp

efr) (Doroarruapirrou

rce o6rexrr{BoM c

3Fra.IKa 60 uu, r3cJII4

c:s0uxx 1:5001)? C

oe rorer6aHl4e Erblcjc)Tbl,

,ull olBetrrcrut. ti l,tivt?

rpaQuponaurze
.nr;rAeplKrfl4 l /)laA,c u

vrm 0,.2 utt.

C14CT'EM

rrF)e

rLIMerb o6'r'er1:run,

HOrrr4cFryro crpaHrrrly
xuue oSn,IKTI4BEL ecJIIi

}KCTIII,g COC'TABJLSET

poerlr4pyeTcs. Ha 3KpaH

l(o 3r(paHa cocraBrHer
HO0Tb lZ3OrOOttil(oIII4t.

rc JrrrH:lbr c Qor(ycHbrM
![ztaMeTp II3OOpDKeHI4!

x:Alw1Z, a ero yrrrtonofi

floroxcureJrbxror u

n uso6paxtrlHtzr

czcreMy.
lr,: soprnry:rrr).

oulu-recrofi cncrr:urr.

c 6clnqnunv

I(oeQ$nqneur

CIICTEME)

I\,TbI.

OKHA"



2 1 . lllnocxoflapannenbHbre rrJracruHtr. OcsoBHbre 3ar(oHolrepfi ocru.
22. CtntnHecKr4e KJrlrHbs. O cuoenrre 3 aKoHoMepHo crr4.

23. lJlpeno vrnrrcruue rpr43Mbr. Ourosutie 3aKoHoMepHocrlr.
24 . Cttpax<areJrbHbre npr,r3Mbr. O cuonnrre 3 aKoHoMepHo crr4.
25 . JliuHsr,t: Opeuerr.
26, A.xcuxourr.
27. Ctnru'rccrufi pacrp.
28. YcrpoficrBo rJra3a. XapaxrepucrprKtr rJra3a. Csoficrea rna3a.
2 9. TenecrorrrqecKr.re cr4 creMbr. 3plrrelura.a rpy6a Kenlepa.
3 0. TenocxornqecKrre cr{creMbr. 3pflrerbuas rpv6a farz:res.
31. Jlyna u ee xaparrepr{cr}rKr{.
32. MumpocKorr u efo xapaKrepkrcrr{Kr.{,
3 3 . O ororp a$uuecxuit o 6rexras. O cuosHHe xap aKTepr.rcrr4Kx{.

3 4. llpocrefi ruue ocBerr4TeJrbHbre crrcreMu. Kollexrop 14 KOHEeHcop.

3 5. O ceerzreJrbHbre cr4creMbr Mr4KpocKonos. OceerureJrb Ha.f, pr4creM

3 6. OcnerureJrbHbre or{creMbl. Bulu ocBerr{TeJrbHbrx orrraqeoKr{X rc

37. llpoxeKTop r{ ero ocHoBHbre xapaKTepr.rcrr4Kr4.

3 8. ll po eKrlr.roHHbre cr4creMbr. 3uucronuqecKa.rr npoeKur.roHHa.fi c
3 9. llpoercu[oHHbre crrcreMbr. .{uacronuvecKafl rrpoeKrlr{oHHarr c

3aAa.ru K 3K3aMeHy
L Bsmeclu $oprraynu Anr olpeAeJreHn.rr AJrlrHbr orpe3KoB d/ r4

pilccTorHr,Ir, ecnr{ Jrr,IHeIiIHoe yBenr,rqeHr,Ie npu cMerrleHrrr4

Ll:lMeHrrercs s k pB, d paccroqHrre MexAy rrpeAMeroM 14

or;ta.€rc.g [ocro.gHHbrM.
2. Tpe6yercr cQororpa(fr4poBarb uepreN

$orvcuoe paccrorHr4e Koropofo paBHo

cJreAyer rroMecrr4Tb .repr€xt, qro6u
l0xl5 cu2?

pa3MepaMv 50x75 cnl

v3o0paxeHr4e H?

3. flpu npoeqr4peBaHpru Qznrua c KaApoM 24x36 MM Fra Becb
120()xl80O MM c rroMotrlbro o6texrrea c (foxycurru ppccroxu
3€ura AoJrlr(Ha 6urr He MeHee 5,1 u. [tmsar4Merouefocr sana He

B sroM cnyqae r.rso6paNeHue safiNadr Jrr4rrrb rra,crb gKpa

I{3Oopa.XeHIds HA sKpar{e.
4. Teroo6rexrns cocror,rr vr3 rroJroxr4TeJrbHofo rolrrnono KoM

pilccrof,Hr4ew ft' : 300 MM u orpt4r{arenbHoro KoMroHeHra c f2
Mex{Ay KoMrroHeHTaMH d: 275 uu. Onpe4elrarb roro}K,oH
o:tHOcr4TeJIbHO ETOpO|O KOMIIOHeHTa, ecJrr4 npeAMeT pa0l
KoMrrorreHToM Ha paccrorHrru l0 u.

5. Onpe4errzrb B3ar4MHoe paclono)KeHr,re roHKofi run3r,r c $orycu
ptrcnonoxeunofr n Bo3Ayxe, npelMera 14 3Kpana, Ha .rcorqpofi n
sr:ofi rllHgrr 4eficrnzreJrbHoe uso6paNeHrre [peAMera c rxqrr4Kpa

LI3MeH.src.s 9TI,I paccro flHkrfl, ecrt4 BTopas cpeAa - BoAa (n, : I ,.7 3

6. Ha paccro.anvrr4 s t : 50 uu u s2 : I 00 uu or r.rcrorrHr4xa enera (2.

4laa$panrarr c ortsepcrr4flMlr, parkrycbr Koroprrx Rl :, 15 uu u R
uoxoAr r43 saKoHoB [p.{Monr4Heftnoro r.r He3aBr{cr,rMoro p4cn
3OH TeHI.I I,I nonyTeHkr Ha 3KpaHe, paCnOnOXeHHOM Ha

IzororrHuKa cBera, ecnu IIeHTpr,I ucrorIHI,IKa cBera, 4raa$parnr rz

npalrofi.
Ha crolrtco Ll3MeHr.rrc-s KaxyuaircxrtySuua no4o€lla, eqJrr{ crra
TOrrK:y AHa, qro Jryr{ 3peHr,rr oKa3brBaerc{ nepneHlr4KyJr{pHbrM
3arTeM cMorperb Ha ror{Ky AHa, Koropas. yrureHa or nepnoft ua

150 uu. Ha rat<ona

7

2 u.floxasareJrb [rpenoMJreHr,rx nogsr 1,33.

Ite.nepra.

4..

a.

ia TaKxe QOKYCIIOfO
qOCKOI'O KOMIIOH,9HT&

I4eM, pantf{oe, L,

rroMc)rublo o6texl'una,
T'osnr?rvr 0r o6rexl.ana
Hr(e urMeJro piilMepbr

, IIM0H)IUIIH paSi'v{ep

eM -f' : 100 MM ilrrrna
6urt 6olee 3,!:i tw.

Onpre,4e.nurb pa3Mep

o Qonrycn:rnu: -100 Mrw- Dace'rotrgvre
TIJIOC.KOC'II4,IIJIE}IK}I

olKeH rrepeA rrepErbrM

paocro.f,Ht4e L30lvtu,
tlrrpyeTcr c roMoubro
bnr yBeJrr4qeHucrra. I(arc

?
: .70 unr) ycraHoBrreHbr
:, .20 uu. Onpe2lerzrr,
FtterHI,I[ 0BeTa, pit3Merpbl

tnnlvru s3: 500 MM or
KpaHa rrexar Ha orJrorZ

cM:oTpeTb Ha TaR:yro

rIOBepxHtlcTIr BoA.bI, a

u? l' tt'y6uaa grlAo0rvra



8.

9.

Il[a uyru cBeronoro lryqa, r4.4yrqero r,r3 Bo3Ayxa> rocr.aBLrJr:a

n.z : 1,5183, nonepxuocrrr r(oropoft napalleJrbHbr apyl4pyry, T
uu. I{arc II3MeHIrrcfl oIITI4qecKafl 4.ntrna nyrn rryqa, gcrrr ny
r,[aorr4Hy: a), uoprr,ranrno; 6). lo4 yrnonl 30'.
flpegrvrer )) : 100 uu pacIIoJIo)I(eH Ha paccTOt{HI4I4 S

3epK:aJra c r : -200 uu. OnpegeJrr.trb !', s', 0, DnI, a rakxe ap.'
AraaQparMa pacnoJror(eHa BrrepeAr{ 3epKana Ha paccroswuu 70 uu
flogalpr nynbr c rporycHsrrvr paccro{HrreM .f' : 50 ury Hi}
pilcnoJloxeH fJra3 HabnroAarerrfl,, ILraMerp 3par{Ka r(oroporo
IIICIO)KEHV E I,I AIIAMETPbI 3PAqKOB.

I 1, Tenr:o6beKTlrB cocror4T r43 AByx roHKr4x KoMnoHeHToB) pacnoJr
d: I20MM 4pyt'or,4pyra" (DonycHoe paccrosHr4e nepBoro
Brof)oro f2' : -1 00 uu. flocepeAr{He Me}KAy KoMrroHeH[aMrz

4uarpparna ArlaMerpoM 70 ua. Onpe4elrarb rroJrolKeErr4e pxo
o'rHocr4TeJrbHo nepBoro KoMnoHeHTa r{ BbrxoAHofo 3paqKa -
r((rMrfroHeHT a. Haitru luHefi uoe yBenkrqeHl.,Ie B 3paqKax.

12. flepea rosrofi ilansofi Ha paccrosnuu 60 MM ycraHoBJreHa
20ua. @orycHoe paccrorHr,re Jrr4H3br f': I00uu. Hait:ru
yBeIl4qeHr4e B 3par{Kax.

13. [aua !:BoflKoBbrryKnafl Jrr4H3a r.r3 creKJra EK]0 (n": .1,57V3), <> rt
d : 6 uu. flpu rarofi Tonrqr.rHe luH3a craHer reJrecKorrlrqpcxoii?

l4.Haft'ru ronrqlrHy Jrr4H3br c KoHcrpyKTr4BHr,rMr.r napaMerpaMrr
nn:, 1,5163, npu xo'ropoft oHa craHer aQoxaltHoft. llpu
(f opruyny orrzqeoKo ft cut:rst Jrr.rH3br.

15. JI[Hsa prMeer c.rreAyroq[e KoHcrpyKTrrBHr,re napauerprr: r7

d: 20 MM, creKrro K8 (n: 1,5183) 14 pacronoxeHa B eoSr)D(e.
ee Q,sKysHoe paccrof,uue f'n Soram,ubre orpe3Kz sr', ,r'p'. Cl

.t'H' IIaBHbrx TorreK, He rtonmyqcr sopnrynarvru.
16. B nprnse-mape zapluuit $oryc coBrraAaer c Beprxr.rHofi nropofi no

rrllKa3aTeJrb npenoMneHlls. cr eKlra ne.

17. OnraqecKas. cara rroJroxr4TeJnuofi fians:.;r 5 dnmp, orpr4llarenbH
HafiT u Qoxycnoe paccroflHlre crrcreMbr, Koropar no;ryrdrcx,
BrrnoTHyro.

18. flyuor napaJrnenbHrx lyveft na4aer Ha nJrocKo[apaJrJlenbH
n : 1,5). B HaqaJrbHoM rroJrolKeHur4 rrJracrr.rHa [ep[eHArzKyn
noBoparrr.IBaror Ha 5o. Herr,ry paBHo noneperrHoe cMerqeHr4Q nyuefi

19. Brrqucrr4Tb rroJroxeHr{e BXoAHoro 3par{na n rpy6e farzlel,
obt'exrnsa c $orycuuu paccrosHfieM 90 u*t v roHxorrl
pzlccro.,{Hr4ew -30 MM) ecrrv rnas y4a-n€H or oKynxpa. na
ylnoBoe nore 6y4er r.rMerb tpy6a, ecJrrr orHoczreJrbFroe oTBepcrr,r

20. (Dorycrroe paccrorHt4e o6reKrrzsa spurelrHofi rpy6sr
f'r-- l50uu, a o6opavnearcqefi rrrrH3br f s:50uu. Bu;
f:r: 6", a yBeJrr4qerrue o6opauunarcrqeft JrrrH3bl P : -1,
paccro.srHr4e Ko JrJreKTr.r Ba n [nvle-y 3pr.rrenr,Ho fi rpy6u.

21.3pr.rlenurax rpy6a c $or<ycrrsrM paccrosHzerr.l o6rexrueEfo6' :
6ecxoneqHocrr. Ha KaKoe paccrof,Hr4e ld uago [epeABkrHyrb
Br{Ae)Tb rrpe,qMerbr Ha paccrofluuu 50 u?

22. flnx paccMarpr4BaHr.rq MeJrKrzx opfaHr43MoB [pr4MeHf,I.or Jry

npeAcraBn.ser co6ofi rroJrolrfl4TeJrr,Hyro KoHrleHTpzvdcxyrcr
Onpe4enzrb rroJro)r(eHue SoxycoB r4 fJraBHbrx rrJrocKoore{ lynu
lpexoMneHtrfl. n == 1,J. fae AoJDr(eH pac[onararbcr rrpeqMer,

10.

rexyro nyny?

Hy H3 CTeKiTa C

JIIII,I4HO IIIACTI4H.E,I CI : 4

,48 6yg<:'r ral(arb r.ra

-4:i0
u ))',
w L)1n

.MM OT BO|Hy'rOfO

ec)Jrn arrepryllHa_[
: StJ uu.
Harr a' ,== 2!i uu

s 3 uu. Onpe4elrarr

Hbltx H,a paccTojnr:rr4v

floHerrra ft' -- ,l00.iwu,
eHa aneFr'rypHat

3ipraqr(a reneo6beltirusa
IdTe.rtbHo rrrol3oro

a Ar4arueq)oM
ylJroBoe v rzHelinoe

: 217, ji uu' u romtq,il,g.oir.



llff paccMarpr{'Balvs. MeJrKt4x opraHr.r3Mon npaueH-rfor lr
rlpeAcraBn.f,er oo6oft [oJro]KrrreJrbHyro KoHrleurpnqecKyro
B rrqu crurb pallr4 ycbr r(pr4Br{3Hbr, To Jrrrlr4Hy, dl oxyuue pac crorrH
Jlyrrbr, y xoropofi Br44trMoe yBenuqeHue 2J. llor<a:aleJrb rr
n : 1,5.

24. Ctnperc.rrr4rb KoncrpyKrrrBHbre flapaMerpbr oAHoJTHH:osOfi ryn
ABoJlKoBbrrryrlofi Ju4H3bI c BLlAr4MbrM yBeruqeuttew 4, lunefi
Anarv{eTpoM BbrxoAHofo 3patrKa D', : 4 MM, y(aneHr4eM BbD(olIH

flfoxasarerb rrpen,oMnenr4s. npurfiTb paBHbrM n : l, 5.

25, Ctrc.rerHrrfi MlrKpocKon r{Meer Br,rAr4Moe yBeJrr{qeHr4e

oKyJrrpa 25 uu. Aneprypnax 4ua$parrr,ra pacrroJror(eHa B

or6sexlusa v ee Ar{aMerp paBeH 7 uu. FaccrosHr4e
z:o6paxceHr.reM locJre uzrcpoo6reKTr,rBa L : 192 nu.
ToHICI,IM KoMloHeHTorrn. Hafirw rroJro)r(eHl4e pr Ar4aMerp BbIxonHO

26. OtrcuenHrrfi Mr4KpocKon r4Meer Br.rAr{Moe yBenaqeHuA -2(10.
o.KyJrflpa I0^. Paccro.f,Hrre MexAy rrpeAMeroM u zso6paxreHr.rr3M

L : 192 uu. I{axuw AonxeH 6urt 4uanaerp aneprypHofi
szr4nefi $oxanrnofi [JrocKocrrr uzxpoo6reKTr4Ba, ecJrpr

MlrKpocKona D' : I uu? O6rercrze kr oKynrp cyr,rrarr,
KOMI]OT{EHTAMI4.

27.flpe[Mer pacnonoxeH Ha paccrof,Hr.rr4 ],55uu nepQ4 roq
o(5rexruna Mr4KpocKorra c (foxycHuvl paccrorHzeM 15,5

o(5rr:xrusa paccMarpr4Baerc.fi qepe3 oKynflp c $orycurlu
Br4ArrMOe yBenr4rreH[e Mr4KpocKola u olTr4qecKy]o AnlrHy Fyoyoa.

28. B susupHoM Mr4KpocKorre rfor<yuroe paccronrue o6rbxrzna
paccro.trHr{e oKyn.rrya .fo*' : 20 uu, paccrosHrre Me)KA)/
KoMrrroHeHTarr,rv o6r,exrkrBa 14 oKyn{pa d: II}uu. [\ugwerp
DtU,: l0 uu. Hafrr'u pa3Mep BbrxoAHoro 3parrKa, ecJru
pilcrroJror(eHa Ha paccrosHuh at : -45 uu.

29. Gtoroo6beKTr4B c QoxycutrM paccrorrrzenr 50 M^,t ycraHoBJreH Fra

Haftru nepe4uufi 14 saAuuft rrJraHbr orHocr.rleJrbHo rr

4rzaQpariraeHHoM r{rzcJre 5,6 u 4uarvterpe rr{THa pacceflHufl.0' : 0,0
30. Q,oroo6beKTr4Borvr c $oxycuuM paccro{nuettt 28 u.m Heo6xo

nlloorpaHcrBo or 3 u Ao 6ecroHe.ruocru. Onpe4elqmb ,\LI

AId craH rlr.rFo (f o nyc rzp o n K:a, e c rrr4 Ao rrycrrzM brft rcpyxr o lr p aa c e flHV fl
31.Kaxyro (fororpaftuqecKyro pa3perxarcqyro cnoco6noQu

rcorc,prrft rro3BoJrr4Jr 6u cQororpaQraponarb Ha KaAp 24x36 wr,t

c srrcoroft 6yrn rercra 2,2vm? Onpe4erulrl $oxycuoe
paccro.flHr4e or reKcra Qoprrlaroru 210x300 MM Ao nloc{ocru u
600 r'rnr, maseftnrrfi rpeAen pa3perxeHr4r Soroclor 6' : 0,p4 nllnr.

CaruocroqreJrbHafl pa6or:a
1. A.y4zropHa{ caMocrosreJrbna{ pa.6ora cryAeHTa rro Arrcqr4

ra6oparopHbrx r{ npaKTr4qecKr.rx 3aHrrr4rx npu pelreHr.ru 3aAar{.
2. BweayluropHa{ caMocrosreJrbHar pa6ora BbrnoJrHrerqr cr)/A

u3yrlerllrv, ll}lcur4rrni.rHbr IIo TeMe [por4AeHHor{ JreKIII4I,r, llpn
pa6orau, rprr BbrrronHeur4r4 xypconofi pa6oru. OcHoeHofi fiopuofi
cryAeHTa rB,Jrtercr I43yrreHl4e KoHcIIeKTa lexqzfr , peKoMeHAo eaHHofi r

ghgorHeHr,re KyttcoBoft pa
I(,ypconax pa6ota BbrrroJrH{erc.fl rro reMe <Pac-{er onruuegxofi

Jra3epHoro tz3.[yqeHIar). .{lr rcaxr4oro cryAeHTa orrpeAeJ]er{br rzHllrl
TEXHI4qC CJKI,IE T AP AM CTP bI, IIO KOTOPbIM I]POI{3 B OAI{TCfl P ACqET.

^aLJ

-2(t0,
3aAHe

M

y Creuxrlna, Kor'opat
I4tEI3y c 12:-(l/3)d.
,a (potcarsuble orpe)3r04

eHus r\)utl{.f,Tb paEH:brM

B lll{Ae ClIMMeTpI{rilIOI4

IvI IIOJI(]]u 2y == 45 .mu,

3paqKa a.p' : 35 u.u.

rpoxyr;n,oe pacsroiil.rrr4e

fioxamuoft rrJr0cKCrcru

y rpeIMeToM 14 efo
OqI,I'TAIE, OECKOHEqHO

3trarIKit MIZKpOCK'C,I]?L

EtztAt't rrrcle yBe:rr.rqerur4e

OOJIe MIIKpOoOT,eKTABa

tMbI, ycTutHoBJIeI{HOI4 B

Bb,IX,OllHOfO 3plarIKa

OEOKOHCII]]O TOHK],IMA

il 1terpeAHefo

Izlso6paxenue
Huet$ 2'0 uu.

rpoxyca
II(lCJIe

H:,tiz'tu

Zo' : .:10 azz, Sorycnoe
KOHE'qHO TOHK:IIMIZ

eprypuoii 4uacpparun
POAMeTHaj{ IIIOCK,CTCTI)

Hc'ran:IrI4H) crdrrrcu 4u.
nrp14cF:c)cT]4 llenru

rra,c ccbororpa0upo e aru

Sparv:enuoo gl,rcJrrc Lr

i' == 0,03 uu.
}IMETb OOT,EX:T\I B,

r{r{ornu0Hylo crf)aE:r4rly

I{e oObeI(TI4Bit, c0JIId

H'I COCTAB"TI'IET

JILIlle BLIIIOJIH.Se:ltCtt Ha

M IIpLr yfnyoJreHrnoM

rc ra6opalopnbrM
snofi paOorrr

br Anir QoKycr/p0BKH
.n,y anbH.ble HarIilJIbrlbre



g, IIo HTAM BbIIIOJIHEHUq 6orrr
/ftuna BoJrFrbI

uslyueHrar, ?,,

(run na:epa)

Pagnycrr
Kpr{Br43Hbr

3epKrrJr

pe3oHaropa,
flUf2

/ftuna
pe3oHaropa,
L

,{r.rarr,rerp ryqa Ha

o6pa6aruraeuoft
noBepxHocrr4,

d=2y"

Paocrr
o6pa6i
norBepl

HI4I3 ACI

umaen,tofr

tocTI,I, a

flonopor
onruqecxol
OCJ,I

10,6 vtxl*.t

COz-Jra3eP

5u
-5u

0,8 tvt 200 uxu lnr OAro
noBopoTI{oe

3eDr{:aIo

2 0,6943 rrrcu
py6raHorrui
na3eD

250 tvttu

-250 nv
500 rrrlt 0,05 unn 3000 r !{ HET

3 632,1\ nu
He-Ile-lagep

200 uru
-200 tr,tv

30 cu 0,002 vrrra 0,7 u HET

4 0,448 nrcrvr

apronoerrft
JIA3ED

300 uru
-260 r,rttr

450 uu luu 30 cru HET

5 510,6 urrl

,,rzl3ep Ha rrapax
MEAI4,

0,75 u
-0,75 v

1,5 v 3 ruu 1,5 u OAso
rloBopoltloe
3EDKZUIO

6 340 rrrr.r

Jra3ep Ha

KDAC]I4TEJIf,X

400 narra

-400 rrau

0,6 0,8 urvt 600 rur HET

7 337 ntr
a3orr{bur ra3ep

20cw

-20 cvt
250 uu 2 vrut 78(l nr OAno

noBopo:ri{oe
3EDI{iAJIO

8 I 16,.[ nlr
eoAopoAHrri
ATOM

120 ruv
-120 lttr,t

240 tvna 0,1 MM 350 cl HET

o 676,21 ,*
xpnuronoeufi
Jra3eD

140 ctr,t

-140 cu
70 crr,t 0,3 crr,t 5 tvt HET

t0 193 nu,
orcanepnrrfi
JIa3el)

80 cu
-60 cru

120 cu 200 rvrxv 2wt HET

l1 1,06 lrxl,r
ueo4ulronrri
JI€BEI)

400 ntu
-400 nv

280 nv 0,5 uu 540 ur OAno
rroBopolfHoe

3eDI(itlJrO

t2 1,03 rr,rxr,r,

Yb-I,lAI'-rasep
I tr,t

-lv
l.l u 0,02 uu 0,8 u HET

1a
IJ 627 vsrt,

na3ep Ha rrapax
3OJIOTA

50 ctnl

-50 cu
0,75 rur 0,1 cv 67lJ rvr HET

t4 440 uttr,
He-Cd-rra:ep

1?< < MM

MM

350 trtu 1 tr,ttr,t 60 cv OAr-ro

noB0poTr{oe

3epKano

l5 I100 nv,
TI,ITA[I-

canQnponufi
JIA3ED

0,5 tvt

-0,5 u
0,45 u 0,008 tutvt 950 ur HET

l6 1,311i urru,
xnrr,rlrqecxzfr
JIAJ]ED

3u
-3vt

560 uu 0,06 rr,tv 580 cr OAno
noBoporfrLloe

3eD(:ilJIO

T7 1,06 uxl,r
Nd-I,lAI'nzneo

1lt
-0,6 nr

0,9 u 125 rraxru 850 ur HCT

Carraoc'rosreJlbHarr pa6ora 3aBeprlaer gara'r.u Bcex .4pyrl4x BrrAo

MOXeT OCyIIIeCTBnfl'rbCfl Ha JreKrIV.rrX, CeMr4HapaX, [paKTUrreCKr4X 3i
3A]F.flTLrfl>\ KOHCynbTarIr4SX. KaX (fOpnra OpraHr,r3arlr4r{ r{e6H(jfo rtpo
pa6oTa cTyAeHroB [peAcraBn.rreT co6ofi qeneHanpaBJreHHyro cuc[eMarr.rr
[pr4o 6p eTer{rrro 3H aHr{ft , o cyrqecrBnfl eMyro BHe ayAr4Topr4r{.

K.oHrponr BbrrrorHeHr.rr caMocro-srenbHoft pa6orbr ocyuecrBn

yqee;Hor0 npoL[ecea LI

rt;.T'vrflx, na6opauoplgbx
erooa CAtMOCTOqTenE,Hat

)cKylo AetnenbFlocT'l, fro

I B XONC I}bIIIOJII{EHH,g I4



3atquTbr na6opaTopHbrx pa6or no Ar{crlr4rrJrLrHe, rrpr4 BbrnonHeHLil4

9K3aMeHe,

Kr4X 3aAaH Lr4t., HA

Bon q CAMOCTOfIT€.tIT,H

1 " IvlouoxpoMarr4rrecKr{e r4 xpoMarr4rrecKr4e a6 eppaqu a.

2. MouoxpoMarnqecKr..re a6epparluu. PagronreHr,re 3eiiAers.
3 " Pa::roxenue 3efiAerr. C$epuuecKafl a6eppagux.
4" Pas:roxeuue 3eftAers. Koua. fiucropcux.
5" ,A.cruruarr43M r,r Kpr4Brl3Ha rroJrfl,

6 " X.p ouau4qecKrr e a6 epp aryuu. XpouarzsM rro Jro )r(eHr,r.rr,

7" Xpouau{3M yBeJrr,rqeHr4.f,. BropuvHufi crerrp.
8" Pacqdr a6eppaqufi onrlrqecKofi cucrenu (ocuonnrre rroJro)r(eH ).
9 " CyuvrupoBaHr{e a6eppa\ufr..
1 0. (l6renrr.rBbr 3pr4reJrbHbrx rpy6.
1 1. tJrylgpbr 3pr4renbHrrx rpy6.
1 2. t]6reru4Bbr Mr4KpocKorroB. Knaccu0ur a\us..
1 3. t3rynrpbr Mr4r(pocKorroB.

I 4. Kraccu(puraqux dlororpa$uqecrlrx o6reKrueon. Lll4porco y JILIIbIe I,'lt VSKOV|OJILT{bIe
(Do.

l5.KnaccuQvrargr Sororpa$zqecKrrx o6rexusoB. Hop
nepeMeHHbrlr (f oxycuuM paccrosHneM.

CronA orleHor{Hblx cpeAcrB Ans [poBeAeHr4r arrecrarrlzr4 y
KoMnererrurafi o6y.rarorquxc.f no Alrcqurrnune oQopMrserc.fl or4ehr nuv E)HTOM,

7. yI{EEHO -MET ONI,IIIE CKOE I,I I{HO OPMAUII O HH O E EEC]IIDqIDHI{II

AI,ICIII4IIJII{HbI

Knuroo6ecrreqeHHocrr,

brrr,re O0 u O(l)

c(l olrvrnp on 3.IrH,o crl{

KHIII'OOEECTIEqEH

I{a rav e Hoe auue Jr r{Tepary pbr : aBTop, Ha3BaH ue, Br7 L u3 [arrfl ,
U3,IIATCJIbCTBO

I(oruqecrso
3f3eMnnrpoB

H3aaFrui B

6n6r norere
BrfY s

COOTBETCTBH]-1

Ocuosnaq Jrr4reparypa

1. loroneera E,.M. llpaxnaAHar onrrrKa f3lexrpouHui pecypc]: yre(5Hoe
noco6ue lns CIIO/ lororena E.M., OapaSoHroBa E.ll. - 3lerrpoH,
rexcroBbre AaHHbre. - Capalot, Exarepuu6ypr: flpo$o6pa3oBaHr4e,

srft vnuneocurer.2019. - 183 c.

http:llw'vt
w.iprbool,.s
hop.ru/8'78

49.tlml
2. Ararros H.A. llpuxlaAHaf, orrrr{Ka [SnexrpoHurrft pecypc]:
noco6ue/ Araros H.A. - 3nexrpoH. reKcroBbre AaHHbre. -
Tornrcxrrft [oJr[rrexHrrrrecruft yunaep curer,2017 . - 286 c.

3. forolena E.M. llpuxlaAHa{ onrrrKa [Snexrponnrrfi pecypc]: yue6uoe
loco6ue/ .lororesa E.M., @apa$oHroBa E.lI. - 3lerrpoH. reKcroBr,re

AaHHbr€). - Er<arepnn6ypr: Vpanrcxuft Selepa.truufi yuunepcnrer, 3BC
ACB. 2016. - 184 c.

http://w'r,rr

w.iprbool;s
hop.rr/8,4t0

30"html
http://wur

w.iprtrool,;s
hop.r'u/6,61

94.html
HIITEIbHAfl J]I{TEPATVPA

1. BapAarurH B.A. OrEgraqecxne

yue6uoe noco6ue/ BapaaurH
Honocn6npcx: Cu6upcxuit

ocHoBbr onrr4Ku [3nerrpouulril pecypc]:
B.A. - Srexrpon.reKcroBbre AaHHLre. -

rocyAapcrneuuufi yHr4Bepcr4rer
TeJIeKOlv{M\/HL{XaUnX U u l0l{ -??{ e

http,llw,w
w.iprbool;s
hop. rr:/4tC5

2, I-$xaHona LI4. flpraxna4Har onrltKa. Hacrr 2 [3rexrpoHHrri pecypc]:
e6uo-neroltnqecKoe noco6ne/ UvraHosa f .14., Kapnoua ll,B.,



I{amrreHosaHr.re Jrureparypbr : aBTop, Ha3BaHr4e, BVL TB AaHUfl ,
[3IATEJIbCTBO

Korrqecrlo
3rceMnntpoB

H3AaHr.{i r)

6u6nNorexe
BrfV s

OOOTBETCTBHI

c @lOC BO

Ear4acapoua O.B, - Srexrpou. rexcroBbre AaHHbre. - Cll6.: Yrurnepcarer
I4TMO. 2014. - 84 c.

hop.ru/6il8
25.html
http://w'w

w.iprbookrs
hop.ru/6'7 5

/ /.,ntml

3. l]yxaHoua Jf.lI. llpuxna4Har onrr4Ka, 9acrr I [3rerrpouuufi pecypc]:
yr{e6Ho-MeroAnrrecKoe noco6r4e/ Ifyxanona 1.V., Kapnona Il,B.,
Bar4acapona O.B. - 3nerlpon. reKcroBbre AaHHbre. - Cll6.: Vuunepclrrer
LITMO 2013.-74 c,

7,2, I[epuoArrqecKz e v3aalarrfl.
1. Onrzqecrcufi xyprian. Pexulr rocryna:

8. MATEPI,IAJI bHO.TEXHIIIIECITOE OEECIT]qEHI4E ()tlmrIJII,IHbI

Als peurr43ar+rlt AaHHofi Ar,rcrll4rrnllHbr r4Merorcrr qleur4an HbIO IIOMerleHrlg.,A\ng.
[poBeAer{r4s saHflT]/lir.. JlerquonHbre ayA]rTopr4r,r ocHarrleHbr AocKofi
3KpaHOM An{ npOeKrIr{OHHbrx Cr{CTeM, rrpoeKTopoM 14 HoyT6yr(oM.

fl Mera vnrn MapKepa),

flparruuecKr4e pa6orbr [poBoAsrcf, B Hayrrubrx u f{e6Hbrx p14nx 707-3. Ii\'3-3,
419-3, 4|20-3, rAe pa3MerrleHbr: BoJroKoHHbrfi Jra3ep Henpepr,lRHbro u qetll4g, IvIIInIICeKyH/XHarI

yc'raErorlKa na3epHoft

rro onror4rrrs opv:aru.rce.

na3epHafl ycTaHoBKa, nzuepHbrfi npoexqnonnrrft Mr4KpocKofr,
crepeonrrTo fpaor4r{, aroMHo - cHnoBoft M[Kpo cKorr rr Jra6 oparopHBrft

Ayguropuu p.nfl npoBeAeHrrs 3anflTLrir ocHarrleHbr coBpe I,IIyII,I IIeDCOHaJIbHE,IMI4

KOMnbroTepaMI4, o6beAr4HeHHbIMI4 B noKanbHy BbIrrI,ICJrI,ITenbHyIO CeTb I4 yKOlMrIn eKTOB ZIHHI,IMI4/--
HeooxoAr.IMbIM crrcTeMHbIM pI [pLiKnaAHbIM rrpofpaMMHblM ooecllgrleH



P a6 ouyro rporpaMMy co craBr4Jr crapuruft nperroAaBarent ra(f .

PerleHgenr
(npe4mannreru paOoro.uareur)

' (Mecro pa6orlr, 4o

llporpaurrra paccMorpeHa r oAo6peua Ha saceAaHrarz xa(fe4pu

3ane4yroquft ra(begpoff : Apaxengn C.M.

Pa6o.ras [porpaMMa paccMorpeHa r{
HanpaBneH us. 12,03 .05 Jlasepnax rexHr4Ka lr Ir

flpe4ce4areJrb KoMr4ccuu: ApaxerfiH C.M.

pHona C.B.

Araqecroft KoMr4ccr,u4



Pa6oqas rporpaMMa o4o6peua ua

llpororor saceralufl. ra(fegpu No

3ane4yrorqnfi ra(pe4pofi

Pa6o.ras uporpaMMa o4o6peHa ua

flpororon sace p;a'uus, r<a(f e4prr J\b

3ane4yrorquft rca(f e4pofi

Pa6o'aax nporpaMMa o4o6peua ua

flpororol 3ace4aHurs, ra$e4prr J,,lb

3 aneayroutzfi rca(f e4pofi

yve6unfi rog

oT foAa



JII,ICT PEII4CTPAIIUU I,I3MEHE
e pa6ovylo rporpaMMy Ar4cLIr4nJr

Ilpurcnadnaa onmuKo
o6pasorareruHofi nporpaMMbr HanpaBneHr4q [oAroroBKrd ] 2. 0 3. 0

mexHolozuu

3an. xa$e4poft

rilexHuKa u ICBepHbte

Bnecesrr LBMeHeHr,rf, n uamu/pas,qelu
pa6ovefi rporpaMMbr


