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Pa6o.ta-s ttporpar\rMa cocraBrcHa c yqeroM (DeAepamuoro focylapcrBeHHoro
o6paronareJlr,noro claHlapra Bbrculero o6pa:onaunq rIo HanpaBJreHr4ro rroAroroBKrz 15.03.04-
Agrovaru:ar(ut rexHo,.lorr4r{ecKl4x rrpoueccoB r{ npou3Bo/tcrB. yrBepxqeHHofo np}IKa3oM
Muuttcrepcrea o6pa:oBar{ur u H,avKtr Poccuficror..i @eaepauvvr or 12.03.2015 Ns200.

Cocraenrcfis / Iioeurrsu O,rsra qreAoposua/ louenr

( rtoarrucr,)

u7_6rr_05 201 9r.



l. I{e.tu u'todttrtu l,r!e6Hoi dut'ttun.tuttt t

L(cLrr AttcIll.tII.ftunr,r: [erutru,r ocBocHr.]rl i(r.icrlr4rrJrHHbr ((3neKfpr4qecKr4e ri3N,{epeFtr.rt

3neK'fpt4rIecK ax n I I e3Iet( IpH Llcc Ktl x Bcjt 14LI H IJ )) gB. t9 | OTCq :

-o6ccttc'tclttic lrcl('r po t'cxnr.ruccr(oLi loitr-ot'osrru c'r'y,,leHToB r{a ypoBHe :lrJar{l{t
l\4ero, t0B t)-rlcKt pnqccnix tt:l'tcpctru ii. crp\ rc _\'llr,r '.i rl4rroB r43Mep14'fenbHbrx rrprz6opon.
xo uQ nr ypa tl u h ll r r (topH,r ar l Lr o n r u)tx t4 ] \,1 cpu t'c_'l) u r)rx c r.j c reN,r ;

-errpa6o'lrra )/Melrhr atr6lrltaIl) llco6xoltl.tNrt,te ]Jrcl(Tpo143Mepnre.ltbHbte upu6opst a

;,cTpo u cruer,j Inr n po BeAeil t1r H3M cpr.n-c-rt b tr brx 3Kc IlepHM el r-foB
3aAlt"tt AltcttHIr.Ir,utt,l: ,la,la,lcfr ,ilr4crthrrllHbr qBrrelcs nrtpa6orxa yMeHVg err6aparr

necl6xo.ltlntste lneK'lpoI.{3N/repl.r reJrbrtr)re rrprr6clpt,r h ycTpoucrea nJttr ilpoBeAeHr.rt
t43t\1CpU fejl t,Ft blx )tic r I cpt.{N,rcHTO u.

2. Mecnru r)uc't.t,utt-,tuubt B ctnpl;Kntltpc 0OII BO

/[lrcrtrltTir]ltzr orlrocl.i rcg rc o5r r[l rc--r'nr-r\l -'lrcrlrrr,rr.JrrzrM Bapha'rueuofr qacrr.] 6,rorra
I;.l.ll.Oli 9 r</(rrcrlurr:rrrlr,r (vo.r1r,.rrH)>> OI-OC ll() Jro uanllill_ile Hrlrc rrolforoBKr4 l-5.03.01
AIll'()MA-flLll\ll14rl -l EXIIOJIOI-1'Jtll-CK14X TtPOItl:CC-lOB 14 f lPO143BOllCl'B.

J. Tpe6ocutttttr K pe3I.7btl,totnu.r! oc6t)eHun ductt,urt.tuttt t:
I Iltoqecc h l\'{cr{14s -lttcltuu.rrhrrr,r rar rpallJre n fla cpopnlNpouaune 3JreNre}{.foB

cilc/()'rotlu'ix l(o\'trrc're1ttnil e co()r.BcrcrBHr.r c cDI ()(l BO u OOfl BO rro IaHHoN{y rrarrDaBreHr.iro
I roiil oloBKl4 1 c1 tctll.Ia.tbr ioct n ) :

i O6lqcxvln-r'vDrrbrc rroMnercHturnrun (OIt)i _ _,-._,. 9!tttctiyrtl,-yy_p!b!9 r_r!,M1gr!IrrL4nMI_GOq__
Clnoco6rroct'bK) K r(oNrN,ryH n Kll (l.r14 e yc-r.uoli r.r rru{ct)Melruoi.i cf opvrax tra

i Ot(-i pyccror4 Lr I.JIrocrpaFIIJor\4 r3br liax A-rr peruelrL{q 3aAalr Nrer(.qr4rrHocrrroro yt'
L [ \,tci(l(]/lll)"f_vpt{ot o B'laLJMoJct{c |lHt

( )K-j ('l(re ()(jnoc tht() K e lr\ltlrrlrtll.ll,r,,,,t'i, ,, collrr(rfipajro*,tu - ----r -.; r. lrrrc(.,()ilLi(J rbll) K uri!l0ol)t aliHJiU(l.t h U caNlooOpa3oBaH14Io
(-)6 uten porlcccl.r o u aJl b u btc tioM I r c'rerr I I lle tvlr (OilK)

(ltlclco6ttocrsro f'rcno.r,.rona f r, coupcMCurbre ltuQoprr,taruronrrsre 
i

)\/r)(.r I rr evDtretvterf I tDru ItntlruptvtculllLrrLll blg 
IOIIK-3 

] 
rexnotror-rzlr. rcxlJr,lr(v. np14KJrrr.lnr)re rrporpaNrMlrbrr: cperc'fBa rtpu penen].{r4

F'-L
| 'ra,rtitu nporlrccclrorra;rsrrorl rerrleJtbrJoc'fr4 |

IJ pc:y.r r,r ar-e oc Boeu Hl / t H C I lr.ulr u r r bl o6v.r auo r tla lic g jlo-ir rrteu :

3Ha rt,:
ocr roBlJ brc 3zIKot I bt l,tcti't l)() | c\ r I H lil t.

- Nle foilll'l pi.tc'lcla .Ltuuciiill,l\ Ir Hc;ttrttciiilbrx JJrcKt'p14qecKLtx U MaI'I{I4'fHblx Uelerj;
- tlltt3t.t'lecxlte w \4ar cNrarldqecr(l4c 3aKouoMepHocrrl Ilpoqeccolt B

lireKTpore\Hi4rtccKt4x ycr'1tot7c fBax B pa3jrr.ir{rrbr.\ l)e;,r(r4Max nx pa6ortr;
- oclloBrlblc noKa3al'ejlll l,rlcKl-pllLIL-CK()t r(errH fiepeMer{r{ofo ToKa - MotuHocrb, cos ,

lHepl nlo 3JIeMCl{'fol}:

-' c-tpvKT)/pv n Nlcro,)Ibr I)acrrC'ta tpextfa",rttti,r 't,lertpH.,recrofi uetr14;
. oclloRtlblc clroiic'f Ba -)itct.t 

irnLrcct(HX \riitil14 lt floct ottlHofo ri nepeMeHHoto 'foKa;
'- oif t()Bfi l,tc lt()Ht'I14,t \tc f po,tot 1.1 

,t!-ct(ot 0 ()6ccltc,teHLjrt.

()Jf t()fJlrbto l, Ie K'fpor.1 l\rcpr.rrc.rbfr r,rc npr6opr,r;
Vnc'rs:
- IlpHl\{ellt{Tb IeOpCTHtlCCl(llC 3rlillll.ltl ,ltrltl pClUeHHtl flpaKTHqeCKLIX pI Hayqllbtx 3a,qall

3ile Kr poTe\ il Hr(1.1:

B.laite IF, \'rilliltlllHLr\,1 lt \1CI(),'(UtI4t.t paCrtC Ia tJteK-fpt.l(tCCK14X qenefr;
IrpH\1cll'r'r) I! 1la6tr r.e ()e ltr)nl\ K) 14 jtollo.rulti fc;IT,H\/to JtHTepalvpy:



- yMeHI4eM cocTaBJItTb onI4caHI'It [poBoAl4Mbrx LrccJIeIoBaHHfi, noAroToBr,rTb oTrreT(o6sop) no p$yrrbraraM pa6orbr,

- npaBlIJIbHO BKrlorrarb ocHoBHhIe gJlercrpor43MepnrenbHrre npra6opbr u npoz3BoAprrb
v3MepeHr{r;

- BbItIoJIruITb pacqer roKoB, HanpffKeHlrfi rn norpe6nseuofi MorrlHocrr4 B qerurx
nocTotHHOrO u nepeMeHHOrO TOKa;

- BbInoJrH'ITr n la6oparopptur MaKerapoBaHr,re npocrefiruefi ererrpuvecroi qenpr r4
npor{3BoAr4Tb greKTpr4rrecKr{e H3MepeHHr - TOKOB, Haflp$KeHr,rfi, naorquocrr.r

4. Cmpyxmypa u codqtucaruue duc4unnuubL

4.1. Pacnpedarcuue mpydoeuxocmu e ze./qacax no
c Lrytoc manman tnort p a6omu cmyderumor no ceJwecmp s*t :

eudan aydumopnoil u

t;-1:,.,!::::!ereHue eudoe yuefinoil panomu u ux mpydoetnxocmu no pasdenar,t
oucI4unJruHbr.

Koru.recrno qacoB

Tpy4oenar
ocTb,

s.e./.{acH

B rou qucre

3aqsr c
oqenrofi

BnegeHue. Ocuonurre gTanbr pa3Bwrnfl
gJrercrpoTexHr4Ku H ee TeopeTrrqecKr.rx ocHoB B
Poccur.r u sa py6exou. Olerrpr{qecKa., qerb u ee
gJreMeHTbr. Axrnnurre v [accr4BHbre
ABlDilroJrrocHaKv. Jlznefiurre u Henznefinrre
oreMeHrbr. Yslu, BerBLr. 3arcoHu Onaa z Klrpxro(pa.

Jlnnefi nrre gJrercrpr{qecKrre rf enu nocrocHHoro
TOKA



.t\tb

pa3-

IETA

Zqro.rHzrz oHeprrar,{. Zcroqnlmlr roKa r.r 3,{C, zx
B3aHMHbre npeo6paso Banlae, cxeMbr 3aMerrleHr4r.
fpa$ qelrr. Ocnonntre rororor[trecKr,re norurr]rr.
flocleAonareJrbHoe, [apiunenbHoe r{ cMerrraHHoe
coeAr4HeHri;r rrpHeMHHKon. A-nre6panqecrr4e
MeroAbr auarru3a qenefi . flprauenear4e 3aKoHoB
Kr.rpxroQa, KoHTypHbx 14 ysJroBbrx ypannenufi .

Ouronnue npeo6pasoBaHr,rr qenefi . Cnofi crno
B3ar4MHocrrr. Teopeua o KoMneHcauur4. Balanc
MorrlHocrefi . flpraHqr.rn Hurox(eHr.rrr. Teoperuru o6
gKBr4B:L[errrHoM f eHeparope. BxogHue v B3ar4MHbre
rrpoBoAaMocra. Tonoloruqecxue MeToAbr pacqera
qenefi. flporpaurraHbre cpeAcrBa IJu pacqera
greKrpvqecxlrx qenefi nocrorHHofo rora Ha
fI3BM.
Jlnuefi Hrre gJreKTprrqecK[e rleflr
c[Hycor.rAaJrbrf oro ToKa
Hcroqnurcu cunycot4AaJrnuofi O,{C. fleficrnyrorqeeu cpeAHee 3HaqeHur. Berropnue Ar{arpaMMbr,
KoMnJreKcHoe nso6paxenue clrnycouAanbHbrx
BerurrrdH. Pesucrunnufi, nH4yrcrznuufi v
eurocrnufi gJreMerrrbr B rlenu cr.rHycouA:rnbHoro
rora, Pacqgr ruanefinrx qenefi [epeMeHHoro ToKa.
Jlunefinrre grercrpzqecKrre qenu currycor,rAanbHoro
tora. 3anonu Oua u KupxroQa. Kone6arenrnufi
KoHTyp. Pesonancrr nanpaxennfi n ToKa.
flonuurenue roes$uqv eHTa MorrlHocrr,r.

TpexQaurbre 3JreropHrrecK[e rf enrr.
TpexQasnrre qenu. florry.renze rpexQasnnrx O{C.
OcnonHHe o[peAeJreHr{r. Coelznenue snes4ofi.
CoeAtrnenpre TpeyfoJrbHrrKoM. MoruHocrb
rpex(pasnofi qenlr.
Marnnrnrre qen[.
I-{ena c nocrorHHbrMr{ MarHr,rroABr,rxyqr.rMu
c[JraMpr. I{euz c nepeMeH'brMr,r
MaTHUTOABLDT(yqr,rMH cr4JraMu.
S.nerrpou3Mep[Tqrrbnue npn6opnr.
Klaccutpuraqur, Tpe6oBaHr.{r K npu6opala,
ycrpoficrno pa3nurrHbrx rrcMepr{reJrbHbx npu6opon.



Nb

pa3-

Aeila
HanrrenonaH[e pa3Ae[oB

Ko.irnqecrBo qacoB

Bcero

Ay4uropnae
pa6ora

BHea
yA.

pa6o
TA

(CP)
JI n3 JIP

JJreKTpl|qecKrre H3MepeHltfl .
ZsnaepeHux ToKa, Hanprx(enr,rr, MorrlHocrr,r,
conporr{BJreuair, HegnercrpklrrecKzx Benntrr{H.

8-9-
l0

LBMepHTeJrbHbre TpaHc$oprraaropa ToKa 14

HanprxeHr4r AcurrxponHbre Millrrunu. ympofi crno,
npr{Hqr4n 4efi crnux. Bparqaroqufi uonaern,
MOIqHOCTb, K. n. A., X oHHbIe
uarrrznrrVcrpoficrno
Bpaularorqafi naorraenr, MorqHocrb, xaparTepucTr.rKra,
pa6ma B pexr4Me ABurareJrr.

22 2 2 18

tt-12

1VIAIIIIIHbI UOCTOCHHOTO TOKA.
VcrporZcrno, npr.tHrlltrr geitctnul-, rpar4arorqui
MoMeHT, peaKrlr,rfl rKopr. pa6ora B pexnMe
reHepaTop4 pa6ora B pexrrMe ABr.rrareJur.
Ocnonnr 3JrercrponprrBoAa.
OcHonnrre pexnMbr pa6oru gJrercrporprrBoAa,

nu6op Tnila u MorrlHocTr{ grexTpoABlrraTeJrr,
ylpaBJreHr{e sreKTpolpr4BoAoM.

24 2 2
20

Wmoeo:
108 8 8 88

4.3. Teuatrurqecxurt nJts* no eudan ywfinoil denmcnb*ocmu

nERqUn

Bne4enne. Ocuonnrre granbr pagBkrrus
9reKTpoTexHUKU Vr ee TeopeTrrqecKlrx ocHoB B
Pocczu n sa py6eNorra. Onexrpr4qecKa, qerrb r.r

EE SJIEMCHTbI.



HcroqHr.ma eHeprr,ru. actov"ra*" roilEfr
t,rx Bgar,rMHue npeo6pa3oBaHurr, cxeMbr
3aMerr{eHrur. fpaQ qema. Ocnonnrre
ToflororutqecKne nonrrrr,rr. flocneAonareJrbHoe,
napanJreJlbHoe r,r cMernaHHoe coenr.rHeHr4'
IrprdeMHr4Kon. A-rrre6par4qecKr.re Mero4br aH:urltsa
qenefi.

Vqe6noe
noco6ue

Jf nnefi nrre 3JreKTpHrrecKHe rlenu

cpeAHee sHarreHHr.
PesucrnnHufi, anAyrrnnnrrfi H enrrocrHufi
9neMeHTbr B rlenH ckrHycor4AturbHofo ToKa.Jlnnefinue sneKTplrqecKze qenn
cuHyconA:LnbHofo ToKa. 3aronrr Oua vrKupxroQ KoHryp.
TpexSas ue qenIl.
Tpex$asnue qenu. flonyqenne rpex$asnrx
3AC. OcrosHHe onpeAeneHr.rr. CoeAuueHpre
snes40rl. coeAnnenne TpeyroJrbHr4KOM.
Moqnosrr r.pextf asHoft r{enu.
MarHrrnrre rferrn.
I{enn c nocrorHHbrMr4 MarHr4ToAB}Dr(yrqr{Mr{
cvlralllu. I{enu c nepeMeHHbrMt4
MarHr4TOABlDr(yrI 14 MLt CVr ilAMkr.
9;rerrpon3MepnTeJrbnrre npubopsr.
KnaccuQr.rra:qvrfl,, Tpe6oBaHr.r, K npu6opau,
ycrp_oficrno pa3JrrrqHbrx rcMeprmerbHbrx
npra6opon.

Vqe6Hoe
noco6r4e

8,9,10

S.rrercrpn.recKlre H3MepeHHc.
Ilsnaepeuna roKa, HanpnKeHrrr, MorrlHocTrr,
conporr4BJrenlrfi, H$nercrpr{qecKr,rx Berr4rrr.rH.
Tpa gJer$pnqecKrre Marrrnnbr.
Oan (foprraaropu. Ha3nauenue,
nPrrHIIun xaparcrepnsrkKr,r,
xoeQtfnq TBprfl.
TpexQasnue rpaHc$op Maropbr.
AlrorpaHc(poprraaroptl rr3MepnreJrbHbre
rpanctf oprraaropa roKa r,r Hartp.a;KeHu,
AcunxponHbre Marrrr4Hbr.

Maururnu nocrocnnono ToKa.
Ycrpoficrno, npr4Hrlr4rr geitcrnua, nparr(arorqzfr
MoMeHT, peaKrlkrr rKopr. pa6ora B pexorMe
r-eHepaTopa, pa6ora B pe)rs4Me ABarrurerrs..

V.re6Hoe
noco6ue,
yue6no-

npor43BoA

CTBEHH{UI

na6oparo
pufl



l0 tt-12 2

Ocuonu 3JremTponpnBoga.
Ocsonnrre perro.rMbr pa6orrr gnercrponp uBo1a-
nu6op rurra v MorqHocTrr gneKTpoABr{rareJrfl,

ynpaBJreHr4e SreKTpo[pr,rBoAoM.

Vqe6noe
noco6lre,
y're6uo-

npopr3BoA

CTBEHHAJI

na6oparo
DVIfl,

l4roro: 8

4.4 lrpaxmu.r.acwue (cenaaapcxue) sanamun nnailorn ne npedycmompeubl

4.5 Jlaflopamapvb.e saHnmun

JTb

nln

Honrep
pa3AeJra

AIICqlIIIJIIIHbI

O6renr
IIACOB Tenra ;ra6oparopHoro 3aHqrnq

Yqe6no-
HaHrrAH.

noco6zs

I l-3 2

OcHosHHe xapaKrepucruKtr rrcMeprmerbHbx
npz6opon u npeo6pasosarerefi . I4ayreHue
KoHcrpyKrlnfi zsrraepureJrbHbx MexaHr.r3MoB.
Ocnonnrre greKTpr,rqecKrre uB Mep eHtrs. vr

o6pa6orrca rfi pe3yJrbraroB.
Pacruupenr4e npe.uenoB rrcMepeHn r
gJrenTporr3MeplrrenbHrx npn6opon.

Snerrpo
t43M.

npra6opu

2 4-7 2

I4syreHrae gneKTpograrr4qecKoro noJur MeroroM
MoAenr4poBaHrrr.
flpnuenenue 3aKoHa Orr,ra 4rr_f, pacqeroB B r{erurx
nocTorHHOnO TOKa.

zsrraepenue xaparcTepr,rcTrrK r{cTorrHr,rKoB TOKa.
I,Isuepenze ocHoBHbx MexaHr4qecKux BeJnrrrHH.

Yqe6nrre
noco6ra.s

a
J 8,9,10 2

I,IsnaepeHae pacxoAa xaArocrefi u ra3oB.
KOHUeT{TpaquH.

JIa6opar.
npn6oprr.



Bu6op cxeMbr noAKnrorreH ufr ilIraAaTrrr.rKa
reMneparypu ( npu6op pTl00).
Pacqer pe)KrrMa pa6orrr greKTpoABr4rareJur.

Vqe6noe
noco6ze,
y.re6no-

npoa3BoA
gfBEHH:UI

ra6oparo

Catnocmann enbHon paflomn cmydeumn

Pasae.r

AIICUHIIJIIIHbI
.l\&

nln Tenra r sra CPC

-

BuArr H MeToAbr grerTpuqecKlrx rrcMepeHufi.

Tpyaoeu.
(n vacax)

Pasaen 1
I l0

Pasaer 2
2

\_rurroaHbre xaparTepzcrvrKu H3MeprrreJrbHbrx npu6opon
n npeo6pasonarelefi.

IocleAonarelrHoe coeAzHeHr,re npeo6pasosarerefi 
.

flpeo6pasonarerur negneKTpzrrecKrrx BeJrr{rrzH.

,{arvuxu fClI.

6

Pas,uer 3
a
J 6

Pas4en 4 4

8
Pas.qer 5 5

8

Pasaen 6
6 Zsrvrepenze TeMneparypbr, pacxo,4a xuAromefi 14 fa3oB.

I4srvrepu:renrnaa ltr(f opMarlur, MsroAbr ee
npeo6pasonaHprs u nepeAaqu.

O4no$a^:n"r" *u",
neitgtnus

6

Par4ea 7
7

6

Pas.uer 8
8

l0

Pasaer 9-10 9

IVIAINHHbI NOCTO'HHOFO TOKA.

Ycrpofi crno, npr,rHrlr{fl gefi crnnx, Bpar{aroqufi uouern.
peaKurdr rKopr. Pa6ora B pe)Kr.rMe reHeparopa, pa6ora n
pexlrMe ABrtraTeJUr.

8

Pas,uer ll-12 l0

rJUHoBHbre pororMbr paoorbr gneKTponpuBoAa, nrr6op
TUna u MorrlHocTt{ greKTpoAB Vrrrrerr'. , ynpaBneHHe
9neKTponpr4BoAOM.

20

Zroro:
88

5 Rypcoet e npoewmb, rutauoM ne npedycmompeubt



6. Odpasoeamerbubre mexuonozuu

B yue6HoM npoqecce ucnoJrb3yrorc,
o6pasonareJrbHbrM Soprraav: JreKrlr,ftr; ra6o
KoHTpoJrbHue pa6oru (pac.rerno-rpatfnvecrra
lpueMaM o6yvenrax: o6sscHureJIbHo-I,IJIJIK)crparrrBHbre (o6rxcneHr,re, rroKa3-AeMoHcTpaqn.r
yve6Horo Marepualra I{ Ap'); aKrrrBHble (anaans yve6nofi z nayrgofi rureparypbr, cocraBJreHlre
cxeM I'I Ap.) kr I'rHTepaKrnBHbIe, B roM ql{cJre r.{ rpyflrroBrre (rsaunanoa o6y"rHr,re B QoprraenoAroroBKn n o6cyxgeHarr AoKJra4or); znQopvraq"orr"rre; n MyJrbraMeAnfinrre
(pa6ora c cafiranau aKaAeMr.rqecKr4x 

_cTpyrcryp, HayqHo-u rrx opranasaqufr,greKTpoHHrrx 6z6nuoTeK u ap., paspa6orKa rpe3enraqufi, coo6ulenzfi r{ AoKJraAon, paoora cgJreKTpoHHrnuu o6yrarculr4Mrr nporpaMMzlMz lr r. n. ).

7' o4eaoaaue cpedcmea dnn meKyulezo Koumporn ycnesaen ocmil, npoilr@rqtmorutofi
ummecmaquu no umo?turt ocsoe&un ducquuruau u yvedno-nemoduqecKoe odecneqeuue
coJnocmonmentnoil padomu cmydeamoe

7.1 Koxrponrrpyrcrqr.rft recr

Ilroronufi KoHTpoJrlrpyrorqufi Tecr npoBoAuTcs no BceM
pa3AeIrAM u Bbr'^BJlfler reopeT}rqecKule 3]cril}llar.fl\ [paKTr4rrecK]re yMeHnr v a?altylrTtlecKrre
cnoco6nocur cryAerrroB.

1-napnanr
l. IIro raroe grerrrpuqecrufi ror?
A. rpaQzuecKoe r.rso6paxerure gJreMeHToB.

B. ero ycrpoficrBo AJrr u3MepeHr.rr OAC.
c. ynopa4oqe'Hoe ABlrx(eHpre 3aprxeHHbx qacruq B npoBoAHr4Ke.

II c non wy enbt e uHmel, aKmu 6 nbre
o 6p as o e amen b H b. e mexuon oeuu

Ronuqecrnao

qilcoa

Mero4rr npo6lervrxoro o6yrenzx.
lloucronufi rvrgrol. SneMeHT Ar,rcKyccuu,
pas6op KoHKperHbrx wrry a:quit, aKraBHoe
I4CrIOJrb3oBaHI're KoMnbloTepHbx MeToAtrK.

Zccle.qonarelrcrufi MeroA. Onepexarorqax
caMocro.rreJrbHzt r pa6ora. O6cyxgenue
npo6reuno ir cury aquu. fpynuonax
AucKy ccur' flpes errraqlrr.r.

floucr MareplraJra c ficnoJrb3oBaHr.reM
r{HTepHer-pecypcoB. O6cyxgeHrae
TBOpqecKoFo 3a'qaHrrr.

l0



D. 6ecnopr,lo,{}IOe .rtBr.r}Kewte rrac.r}rrl Bcu{ccrBa.
E. coloi{ynrrocrr, ycrpoIct t] Ipe.'tna3rf arrerJur,lx Ajt, t4crloJrb 3oBar(vr.jJteKTpaqecKoro

conpoTH BnCrrHr.

2' VcTpofrcrno. cocl'o{[tee H3 rByx frpoBollrrr4KoB -ruo6oli rpopnrr, pa3AeneHHbrx Ar43JreKTpHr(ovrA, :,rempelsr
B. fic'ioquarc
C. pe:ucropur
D. peoc'ralur
E. KoHAeHcarop
3. 3axou {x<oy,rr - llenrta
A' pa6oTa npoH3BoAaMat Iicrotrl;rIKaN,r, paBHa irport3BeAeuuro 3!C r4cror{Hr4Ka Ha3aps.I\,

ueperJocr4Nr srjl I | (erra.
B. oltpe,,teirfle'r'3zlBr,rc14\iroclr, Mex,,Iv l/(c rcro,{H}4Ka nu.raHlrfl-c BH)/TpeHHaM conporr4BJleHlzeM.(1. fipoilopul'JoHuute]t cottpot'14IrJIe]rhro nponoiurlKa B Korrrype a,rre6paa.recxofl oyMMbI.D. Kojr14 qec rBo rerrjror-br. Br,r/leJrrrorrle r.icrr FJ rpoBolrJl..rKa np, rrpoxo)r(AeHr,rH rro neMy

3JIeKI pHrlecKofo roKa- paBIIO rpoH ltteAclrl4to KBallpa'fa cilIbl -foKa Ila coftporv BneH14 e
IlpoBollHlil(a pl BpeMr rrpoxox:fe rrnq 'foKa rlepe3 [poRo/u{uK.

E. ilpn\lo upolopr(rroHa-nbua Harrpr)KorLrro na 3ro]\,r ),rracrKe ra o6parno [ponopqvoHaJrbHa ero
con poTH BJtCil l tK)

4.

r\.
B.

C.

D.
E.

IlpnSop
pe 314crop

KOH/IeFrca'f ()p

peoc'faT

noreHuaot\4e'rp
aMnepMerp
Onpe4elnre corlporalJJTeHne HI4'I't4 treKTprzvecxoi.i raMfibr r\,rourHocrbro 100 Br, eclu JraMrra
pacclrurranl Ha nanpr)r(eFrv e 220 Il.

A. 570 Orvr,

B 4ti8 Ov.
C. 523 Ov.
D. 446 Orr,l.

E. 625 Orvr.

6. Olr:z,tccuas BervLrvH,<r. xapaKTepnt-\,ntrlyrc 6srcrpory coBeptrteHr.rr pa6orsr.
A. pa6or-a

B. HaupulKeHuq

C. Mouulocrr)
D. conporr4Bretrrll
E. Her npaBl,lJrbFrolo orBera.
7. Cz;ra rolca B 3;rerirpurlecxoii \etn 2 A nprz Hanpr)r(eHLrv Ha ero KoHrrax 5 B. Flafr4ure

con poTH Bn JI{}{e I rpoBo/_lHr4Ka.

A. l0 Ov
B. 0,4 Ov
C. 2,5 On,r

D. 4 Orvr

E. 0,2 Ol,r

8. 3arcorr Oya A,rq rorrgoi.i uenh:
A. I: IIlR
B. U:IJ*I
C. ll=.Alq

u



D. I: J1:f-:...==1,,
E. I= E/ (R rr)
9. fin::rcrcrpuKa. ,].rrH'r'erb]roe BpeN4r c.xpnHqn,rlre ,onrpu3alrH]o rrocJre )icrpaHeHrzs BHemHero

3ttcKTpl{rIe(: KO fo tIoJIr.
A. cerrrero3ireKTDHl(H

B. 3JreK'rper6r

C. noreHur4irJ
D. ulesoeireKTpuqecKzfi :l$dlexr
E. 3JreKTpLrqecxufi cvxocrl
I0. Bentecr-Ba. rto({'rH He ripor]oilgult{e ljrcKTpt4qecl(al-l ToK.
A, /IH:)JIeKTpl,j Ka

B. :lelclpersr
C. celuero3,rreKTpHKH
D. rr;etoeleK't pl4qecKrzi,r t{rflercr
E. Auoll
I I' KaxHe I43 rlepcttlzcJleltFJblX Irt)Ke Lracr,rt nMe'o-r Ft.rr.^4eHb,or,tii o.rpullate,rsHufr zapgl?A. lnexrpor{
B. nporou
C. rreri rpoH

D. arrrllllre](Tporr
E. uerT'rpzuu,ur,rfi

I 2. Yqac'roK rlcrur :ro. . . ?

A. ,{ac'n' uerrn Me)K,ly l{B)iMr y3naMr.r;
B. :avrur1rral qacr6 qettr4,
C. rpaQuvecKoe rr:o6paNeHne SreMeH roB;
D. qaclu qerrrz Me)K,rty irBVMI roqKarvrrz;
E' 3rlcMeHT fileKTpl'{qecroie uena. IrperLra3Har{eHH ;tit Alsl4crroJrb3oBaH,e 3r,IeKTp14qecKoro

conpoT14BJte lUlt.
l3

,A\.

B.
t

D.

B.

t4.
.r\.

B.
L.
D.
E,

I -s.

A.
B.
L.
D.
E.

16.

B.

C.

.Brr;rrr6opeAlrrrBt)r)rill ralr4tr lo,rtcpcBVrranprxcultcnoFrr.rxae.tcgc220Blo ll B.Blac[opre
rpatrc$opvaropa YKalaHo: <<lJorpe6.,ure N,rar MorrtHocrl) - 55 Br, KflA - 0,g>. Onpe ilenptre cvny
ToKil' lporeKaloluefo qepe3 [epB]4,r]r\'[o H Bropr.{r.rHyro o6uorrca rpaucsopvaropa.
/, : 0,3*,,1; /. : lJ ^{
1, : 4,4 ,{r J" : :l-,4,i
/, : 5,3-1 ,-1: :'- : l- ,1

1r =. 0 2-5 ,.1: l. '= 4 I
/, = 0,45 l: /" = l-,4 C
llpeo6pary',or 3rreprnro ronr,Ba B l.ireKrp'qecKyro 3rreprr4 ro.
ArovHue 3Jrer(Tpocrali uH 14.

'f en-uosr,re )neKrpoc.ra H)u4tr
Mexau u,teriKrz e 3re KTpocraH r_Il.r 14

['ultpo:,'r cK rpocrarl u Lr 14

Ber po:lrerc rpoc'fit n L(r,rH.

Peocrar IIpr.rMcrirK)'f iljtr pcr),,'nrpoR:rHr.rrr B rLelrf ...
Ilallpg)tLlH t,tq

cr4ilbI Tot(a
Hanpfl)I(eHltt lr crrJILr TOKa
coIl poTr.l BJre I rr.lu

MOttltJocT14

Ycrpofic-rno. coc'r'oquee Lr3 Kar),rr{rr 11 }ieJre3ro'o cepAell}rilKa BryrpH ee.
rpauc$oplralop
6arapel
aKKy\.{}n'rl Jp

12



D. peocrar
tr, 3JlcKTpoMar.FrrJT

17 . /{rzrro,rr, or.o

A' lna pa3HOHMell'lbIX sreKl'pnqecKHX '-aaps,Aa,pac[oxo)KeHHbrx 
rra ue6o,runoM paccros H^H )rpyror /(pyfa.

B. aScolrorr{as Au3rexTpr.{qecKa,s nponurlacMocrb BaKyyN,ra.
C. BeJrr{rrrzHa, llaBFrafl o'rHotueH}l}o 3apslao.qHoij lr: o6xlaAor KoHleHcaropa K HanpflxeHv}o

x,le)r(Ay Ilt.rN,rn.

D. estcrpar4Ra|IL{c tuaroneia BAonL cr4J,roB6IX JruHwt4 lJreKr-parlecKofo norq.
E' ycrpoficTao- cocfotlltee Li3 ru)'x tIl)oBorlrnxt're,rro6oi clopilrsr. pa34eneHubrx Ar43JreKTpr.rKoM.
I 8. Ijalilrare Hcgeprjoc- coolnoulet.l 14 c.
A. lOvr:lIl/lA
B, lB-lllx/lK.'r
C. lK-r:lA*lc
D. lA-lOvr /tB
E. lA=nx/c
1 9. flprr tlapar.Icr bn oM coe,f Hr reHr.j r.J KO silcH car.op. . . . . . -.const
A. uanplrxreulre
B. :apag
C. eranocla
D. conpou4BJreltue
E. cnJIbr ror(a
2 0. Bparqaror r_lulrcr qacrb 3neK.fporer r eparopa.
A. cla-r'op
B. po'rop

C. 'lpanc$opNrarol)

D. xournryla'rop
Ei. KaryLUKa

2 1 . B rten; c HzIrIp.s)Keulrenl 25 0 B s ur ,o q a;r fi nocJrejroBareJr bHo ARe J,raMrrbr. paccqr.TTaHHr,re Ha 3.ro
xe rlaflpflx(estle. OAtler JIaMna t\4otruroct uro 500 Br'. a l(pyla.s MoLqtJocrsro 25 Br. OnpeaejrHre
collpoTaBnetItle rterrH.

A. 2625 Ov.
B. 2045 Ov.
C. 260 Ov.
D. 238 Onr.

E. 450 Or'4.

22. Tpauc$oplrar op'roKa 3r.o. . .

A. rpaHc$opNIaroJl. fiperFIiBHa'tettnbli .uru npeo6pa^3oBaHr4q r4M[ynr,cHbrx ct4rHaJroB c
nJrr4reJl6Hocrbro r,rNrnyrbca /lo i{ecrrr(oB r\4Hr(poceKyHil c MHrrr4M&,r6HbrM HcKaxeHuerra (lopllsr
HMIlynbcil.

B. rpauc{o pir a'op. nu rarourz i.rcr c)r r.i c-ro ri'r4 Ka r ar I pq )r(el, Hq.
C. BaPr4aH'r'rpaltcrltopvatolla. Ir perura'lrteqcrrur,r ii.L-'rl npco6pa3olaHar 3neKTpr4qecxo[ lueprun e

3JIeKTpI'ItlecKl.'lx ccrfiX t.r B )i c talIOBKax. ilpeAria3ilaqerrlrbrx rls npudua 14 rjcrrojrb3oBaHr4q
3neKTpt4Ltecxo a :neprrrt.

D, rparrc0opMarop. nuratou].uitc.s o r ric.fortrrHKa roKa.
E. rpatrc0opvarop. [epBt{trllat o6vo't'xa KO'lopofo 'J,rreKTp14rrecK14 }{e cBt3aHa co BTopI4rrHbIMI,r

o6rro'rrcalr u

21. Kanor.i selrr,llr.ror,i rB,irrclcs \rar rrui risrr.i rtor,ox cD,j

A. crcrunpuofr
B. r;e rrropuoil
C. llexarruqecrcuiz
D. ornerlr A, B
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A,
B.

C.

D.
F,.

25.

l.:. ilepleFr.rlrJKyJlrpIr btri
24' conorcy'nr{ocrb Br.rrl(o B, o6pa: v ro, 1 r.r x l-i rc KTpr4 Lrcc r(ylo L(e ,' b. e rioloporZ cyMMr4pyrorcr 3lC,

I{ABCICHH b]C B BI,ITKAX.

MafHr{THat cI4cTeMa

Il JlOCKat t\4af H L{Tt{tuI c}tcTet\{a

00M0'fKa
143(oIrflI]14,fl.

He'f I tpaBHIlbHOfo oT'BcTa

3enLrs n lrpoBoilr{Lqt4e crov arvoc(rcpsr o6pa:yer- ceoco6pa:u;ril ron4eHcarop.
Hao'rroAeuHtMH ycTaHoB.[e]io. tl'fo llanptl]l{clJI.locrb 3reKrpHLlecKoro trors 3en-rru e6.llg:h ee
noBepxHocll't B cpeAtlcl\4 paBI{a 100 ll/ivr. IJafirrrfe sJIeKt'pr4.recrcufi 3ap{Il, ca1Lrrafl.)r{To oH
paBHoNrepHo pacnpeAeJrerr n() accit :e,\4rJofi rroscDxuoc.ru.

A. 4,2.10s I{n
B. 4,1 '19" ltn
C. 4.t0" K,r
D. 4,5. tos Kn
E. 4.6 y*i I{-rr

2-eapuarrr.
L tlro ratcoe )JreK'fpt4l{ecxal uent'.)
A, oro l,crpoiicrno ,'lr.rr h3Mepeulu ?/{C.
B. rpa0ravecKoe u:o6paxeuue 3neKrpu,recrcofi uenn. rroKa3brBarouee troprAoK L4 xapaKrep

coeAHHeHL e 3jlet\,reHTou.
C. ynopr4orreuHoe jlBr.i )r(eHr4e 3apqxer r r brx rracra r l B rrpoBoAHr.{Ke.
D. corror<yrrFroc-f t, 1,g1-p6rr7c-l B. npeitHa3HageFrHbrx A_rrl flpoxo)KreHhn 3neKTpuqecKofo roKa.
L:. colloKynHO:rt, ycrpoiicr R IIpc.lua3uaLretJHr,tx l1-rr r.{cllotlb3oBa}rLjq 3leKTDHrrecKofo

COIIpOT H BJI!'lI Lt{.

3[C ucro.]HVKa Bbrpaxaerca $opvy.rrofi :

I: Q/t
E: Au/q
w.=qr<F*d
q : r?rl

U=..A/q

Bnepnste sBIrelr4s, B 3,rreK'rpr4rlecr(nx lterrrrx r-,rry6oxo h ruarenbuo r.i3yrlzn:
Marirr @aparcir

llreH,lc Maxcne,t-rr
feopl O,rr

Muxan-ir Jlrx,rollocog
IIIaprrr Ky:rorr

llprz6op

A.
B.

C.

aMIeplvle-fp
peoc rar
pe3HcTop

KJIK)II

Ilo feHLlI4 ()i\4e't'p

Evxoc'rr KoluteHcaropa C='10 vrcO. uanpflxeHue ua o6xran<axll:220B. OnpeaeJrr4rb 3aprA
KOHnCHCal opa.
'.2 t\-rl.

2200 Kl'.
0,045 Kn.

14



C.

D.
E.
q

B.

L.
D.

E.

10.

D. 450 I(,r.
E. l,l " lD-:i..;,
Un 

?::^t_ lry.refiuen 
cnyqae peoc.rarbr. BKrrloqaeN,rbre Arrq perynr4poB aH1,fl HarrpnxeHr.rq.A. IlO',feHur4or\{eTpr,t

B. pe:zcroptr
C. pcocralu
D. K,txt.t
E. cqd'f .rzrr

7. 9acrl qetl]r Mex.jt] ;:lB)/N4fl TorrKa\,u.r )ra3brBaercr:
A. r(oHryp
B. y.racrox rlenn
C. Beres
D. elerrprzqecKarr qcrb
E. y3e-r

8. Cotrpo'rualeHrze rroc,rreAoBar.elsrroi.i r{errfi :

A. R : 
'Q-.

n1111 1fr. -=I ,tr;1 F:,t F5 ,T r:tt : t" 
+-i- o l'" .t ,

F i.1 F;t ,ri3 ,Er'
R : fr, -t-,11. * R: - ,., - &n.
Rl = 8rf ; fi:i + Ra/ : ,'. + F... /,
Cu:ra rora B IrpoBo/xnlrKc...
illlsr\,ro rrpoltol)rU4or-rarit br{o Hafrpr)l{eHLlto Ha KoHtlax IIpoBollHhKa
Ilpt\{o IIpo IolltttroHuulb}lo l{zlfl ps)r(e il14 ro Ha Ko}t nax npoBolt}tul(a li efo conporhBneHzro
o6par Ho rrponoprtr{orr[iJrbr]o Hilfi pfl)ricn14ro Ha KoHrtax rpoBo/rHr.rKa
o6palno flporroptU4oHrurbHo Hanpqxie HHrc Ha KoHLlax rpoBoAHHKa 14 efo conporzBneHr4ro
3JIeKTpI4qecKu M 3apqloM r,t ltonepeqlloe cerreFrue npoBo/lHr4Ka
Kaxyro 3lIeprHru nolpe6lael A 't ce'rll 3JreKfpr.IllccKat JraMrla za2 u,ecJII4 ee conporll'J,reHr4e
440 Oirr. a rarpq)Kenne ce-r n220 B?

A, 34[1,9rr,, '
B. 240 llr. :
C. s 20 ,9rrr " '.

D. 375 Br'..
E. 180 Br . '-
l l. l rBr:
A. 1024 Bt
B 1000000000 Br
C. 1000000 Br
D. Lo-: -Brr:

E. 100 Br
I2.9ro raKoe iroreHrlaar lo.lxu'?
A. :'ro pa3uocfl) rro'r'eHIll..rzuroB IIB\,x r.o'rcK lJreKr-pr-irrccKoro nojrr.
B. l'o a6corrorlrzrr llr.r3ireKTpHqecl(ar irlloHr.rrtaeNroc rr, rlaKyyr\,ra.
c. Ha3blBalor BenilqrlHy, paBHas, orrrorrcHHlo 3apfl,:la or,rgotz r,t: o6rcla4oK KoHAeHcaroDa K

Halprr)Ke}{t4}o Me}KAy Ir HN4 H.

D. IIa3blBalor yctltoficreo. coct'orlt{ee n3 ,{r})/x gpoBOAHr.{Kos rrro6o[ @oputr. pa3neJreHHbrx
IlI{lJ'TeK't})14 t(ONt .

E. Ha3bjllator;ta6ory, 
'to 

[epeMeu(cur.to e,]H]rr,rr{Hor.o 3apflAa rz:l roqxr4 rloJt, B 6ecxoHequocrr.

I 3. Ycilosnoe o6o:rra.{eHrae
A. pe3acrop
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B, rrperoxpaHr.rrerrb
C. peocrar
D. xa6e,rr, IrpoBoA, ruhHa 3JreKTpl4r{ecrcofr qenu
E. rrpaeMrrr.rK ]ner{Tplzqecxori erreprar
14. JIamna rraK.ulrrBa'r4rr c co'poru'JrerrHeM R:440 Oru

B. Orrpe,re;rHlb u4jr\,'roKa B jra\4rre.
BKTIoLIeHa B cerb c Hartpqxenr,renr U=1 10

B.

C.
D.
ti.
15.

r\.
B.

C.

D.

E.

25A
-10 z\

t2A
0,25 A
IA
Karcue nocrfrert4 3apfl)$ cyr[ecl nyxrr-?
3JleKTporJbl

110I oiKzTeJlbH ble 14 0lt bl

oTp14 I{aTent,fILre iiol r bI

uefr'rpa,'lru r,te

BCC nepcrtt4cJlctr I r btc

t6.

B.

C.

D.

E.

17.

B.

C.

D.

E.

18.

Cro.;rlro B cxcruc y3JloB ll gerneft?
y3Jron 4. rre rnefi r[:

)/3Jlon 2, lerncfi r[;

y3;roB 3, ne-rnefi 5;
y3noB 3, nereeft 4;
y3lroB 3, nerncfi 2.
Ilcrlr.l u ua- o6parual co I po r-1,{ lJr e rI r,r r o
rrpoBoilr.|v,)c'l-b

yAe.lbHoe conpol 14BJte ilLre

nepr.toA

Hauprr)KeHr.re

flo'teHqv aJr

Enxocrt KoH/teHcaropa C=1 0 vO: 3apflAKolrAeHcaropa Q: 4.10-; -f.:. Onpe4eJrr.rrb
H anprrxeHr.r e rra o6x,ranKax.

A. 0,4 B;
B. 4 nrB:

C. 4.ro-: B;
D. 4't_0-' B;
11. 0,04 B.
19. Byaer nH npoxo/lt4tb n tler14 IlocrornHr)ri lor. cc-ir14 Bivecro r.rcroqHHKa 3[C - BK;rroqrr.rb

3apqir(eH rrbr i xor.rAeuca rop?
A. ue 6yaer
B. 6y,ler', Ho Helo.lrlo
C. 6y.ler'
D. A, I]
E:. Bcc orllelbr rrpaBr,lJIr)tlo
20. B rrelrz nvraHtq HarpcBare.irblolo rrpr,r6opa. BK,rrloqeHlroro rro4 r{anpqxeHu e220 B, cura

roxa 5 A. OrrpegeJrr{Tr, Morr_lHocrs npn6opa.
A. 25 llr
B. 4,4 B'r
C. 2,1 rcllr

l6



D. 1,1 rcll'r
E. 44 Br
2l . flnorn<)crr, 3reKrpuqecKoro roKa orrpeAe.;rrerc,
z\....=qlr
B....,=l/S
C. ...,=dl/S
D. ...:1/R
E. ...:1lt
27. Onpercr?I'TL Ko,lrdllect Bo rerrJrolbl. nbIAeleHHoe

ecJlti oII BK.IIoqelr B cerb ltarpr)icllr.ren,r I l0 B u

no fiopvryrre:

B HarperlareJ'rbHoM nplt6ope B TerreHr{e 0,_5 
".Hrveer conporuBJreHue 24 OM.

A. 130 000 /hr
B. 650 000 /Ix
C. 907 500 /{irr
D. 235 x!>n
E. 445 500 /{;rr
23. Marunrltatt cucreMa. B Koropofi ncc crepxrHH r.lMeror oAHHaKoByro $opuy, KoHcrpyKrlr4ro a

pa3Mepbl. a B3aI'{MHoe pacnonoxcttHe,rn6oro crepxcrs lto orHorxeHr.rro Ko BceM -spMaM
oAHHaKoBo AJtfl lcex crepuefi.

A. cltlurerpuLlHaq \4afHH'rnar c[c'fe Ma

B. uecnttve'fpHLruar Mar'rlHTHar cr4cI.cN,ra

C. fl.rlocKat Miil'nn rnat clrcler\4a
D. rpoc lpaHc'r BeHnafl N{arHHTHar cuc rcMa
E. rrptMaq MarFrurr-tar cucreMa
24. O6ecuequBael'tpu:uuecrc1/ro 3aLllh'r ) llnr aKThBrror-o KoMrrorrer{Ta. a raKxe lrpeAcraBrrer

co6ori pe3epByap AJrr MacJra.

A. o6vo'rrca
B. N4arHr.ITHaq cuc fe Ma

C. aero'rparrcrl;opua'rop
D. crcrenaa oxnax(/leHar{
Fr. 6au

2-5. fpaucrpopNlatop, upelHa3Ha,resltsrfi qirr npeoOpa3oBaHAx hMlylbcHblx culHaJloB c
AJTHTeJIrHOCTbIO I,rMrlynbca Ao /(ectTl(oB l\{LIKlloce KyHII c M}.rHr,IMZLfrbHbrM }.ICKa}r(eHI,Iem Qopvrsl
14Mrrynr,cit.

A. rpaucQopNiarop t'o)(a
B. rpauc$opMarop I rarrpfl)r(eH14e

C. aBrorpauc([ropHra r o;-r

D. urvrrry,rrcrrr,rii rpaucr[opvalop
E. r\4exar{rrriccL<zn'rparrccl)opMalop.
Olnerrr:
I naprzanr 1-C:2-E: l-ll; ,l-A; 5-B:6-(--:7-C;8-fj; c)-B; 10-Al Il-A; 12-A;13-4, l4-B; l5-C; l6-
E; 17-A: l8-/l: t9-A: 20-13; 21-A 22-)l:23-ll: 24-C:25-ll.
2 napuarrr l-A.2-B;3-C:4-l-l:5-I-.: 6-;\: 7-Il;8-A:9-A; l0-C; ll-E; 121-E:13-B: l4-A;15-E; l6-
A; l7-A;l 8-B: 19-ll; 20-li: 2l-B: 2)-C .23-A; 24-t::25 11.

Bonpocr,r K 3aqe-ry.

lafil e or rpeif e,freH 14e troH qr]4 q (( H 3 M epu re..rrb]r t,l e npa6optr >>.

t{r'o raroe a6ccl,rrolH a.fl . orHocurelr bHar u ililr4 ueAcHr raq rlorperuuocrz?
flepeunc-uule ocnoBHbte xapaK lcpHcr)4KZ cpcilc rn n:vepeunft.
tlro rarcoe rr),Bc'rur.{t'e.iIr,}ioct'b npt6opa?

7.2
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4 flo'relry \4al'1 irtro3-fletirpa'tccttr.iii \rexa]Jr.{3M pa6olocrroco6es roJrbKo Ha rtocroqHrrov roxe?r{r'o ttpe-tttphH14rlae I'ctt iurt }rctro,'ll,3oBarrLir clo Lr rrpu6opax rlcpeMeHFroro r.oxa?
-5 OrrpcleltHt-c ttit3ita(tcrlric Lr ()cuonrtslc oco6crnocr ri ra:u)nAuor\,{erDoB.
6 B r<axrrx uelrr\ r4cr()irb t\,ror- .Jror,rlrc r psr'l
7 IItl'reltv [t IKa-rta ],tcKrllo\{eu lrr'r rr,tx rrpr.tSotrr()n rrc-rulrc nua r.t Kar(r\{ o6pa;ovr ce Nlo)rato

yrutettrlu rttl'?
8 I la:ostrl'e natl6orce pacrlpoc.rllalrrenrrr,ril ).irer( rpoh3Mepa:re,u;nrrit upn6op, xor.oprrfi

l(ollcrll) llp\/el.cfl tla octtoBe )-rre Kt po/,thlraNt,.tLtt-cKOto MexalS.t3i\.{a.
9 B qeivt o/'-ilttLlHc rl,teppo;lHlrai\rrtlCciiolo \4c\ar rr.l\ra of lilcn'fllol{r.tna,r,tuqecxol-o'/
l0 O5r'r{cHtlTe IIpl.JI{ttHtt j(ei;ic'r'sul lpn6opo}l t.1 t_'i\/KqHogrror.i cl.rcfcML,l .

I I B qe M :taKjlrcrtalK)lcl IrllchNr,\ u(ecrBa '),'leK fpolrHol'o c'-rerrrtrKa .'lHepfrit.r llepc/l
)jrcKTpo\,rexaHl.jqecKhM crle'rqLt r{o!1 }4HII,}KttHOlrrrol1 crrcr.el,r;t?

l2 ltan I'li13l)l BAC]cR )( llloiicrno. ()ltpelle-rrqrculcc 'feKyulnii Tapn$? Kar<rze AorronHr{t.errbrtbre
3ar'[aLl I r] fJt c r(-rpocH c'feN4ax c'lr to c rroco6Ho Bt,t tt o.'r uqr.b?

1 3 /(.;Lr t(aKtrx L1e;reir rrl)nNrer{rro.r ocl (HJTltorpacpr,r?

14 O6rt'crllre ycrpoiicrno H llprlrrltlrl jtei.ic.ruHn l'tretc.poHlo-JrylreBofi rpy6xrz.
l5 Kattue cxe\'tt,t npeo6pa:oBar{}.{l cufr raira ul)riMcr{r1o'rcrr e npri6opax BblnprNjqreJrr,rroli

c r.i crcv r,r'?

l6 llarosrlt 3 ,'tllil ttpcr.J\,rvll(.rcr ua rpra6opor; c rcp\{o3-rleKlpr.{qecKr4nn npeo6pa3oBa.re_rrnM}{.
KO'l'Ollble :lllaLl l'll'cjll,lIo paclllhp'Ilol-Bo3NrOlriiloct-ti 14x Itp14MellcH14t lt rlentx rrepeNreHIIol.o
foria Io cpilBrrctt14r{) c ,'(p)'l't.rNt t..t ),lcKtpoNlcxiultrrectitiNl u Ltp46opavz.

l7 LIro raKoe rrrvu'r'/ B rcarllx c_r\ rlarrx on lrtr)riMCrrrercq?
l8 06lgcrnrre tlpt4r]l(urr relic rBurr tj'r\rcllrl felrblrslr rpauc(topt\,rat.opoB T.oKa h HilIpr)r{eHHrr.
1 9 O6r,lcrrtilc IJur'ltralre r r].re Il rropr jlor( pacLicr-lr :lofro;rnrlrc,rrbHol.o coIrtloruBneHHfl B cxervlax

BO.IU) f \tc fpa.

20 Kartl'r e \{cto/tt,t t.i3N4epcJt}-it corrltcllrrn.tctllri.i cl,rrleclrtr,ror''? flpuneenre c),uleCTBeFIrJbre
o'liiliLlltt x{e fo, IOll.

21 /lafire Kparr(oc orrHcaHUe c)/rrtcc'r nvlorrllrx \4erojloB lz3McperrHs qac.rorbr,
22 Karr're napaMerpr)t )JIcK'fpti.rccrtolr N,rorrlnoclh l43MepnrcTcrt B npaxr-r.ruccxor.i

)JrcKTpo rcrrrnrcel'
23 Kaxnrrra cnoco6arrr n3\rel)rc rcr \rorrlHocr s ulpextf a3Hr)rx rlensx?
24 O6syctlrrre rtpr.{11 rt}rrr l(ericrBuI rtrr(tponolo r]aIrMerpa.
25 C)6r,lcrllle cyrL(uocrr) \4ero,r(a cl)aBHelrnn c rrcl'roi.r. KarNe Nrc'foAbr cpaBHelruu c vepofi sav

n 3 ge ct'tr t,l'l
26 llzt Lte \t ()ctiorliln IrlltiIII(lln \rocrorror () \4c r'o.ta Ii lMcpe nur :titcKTpr.iLIecKLrx Bertfi.rlut]
27 ilpnr;c-ltr'rc cxcM\ oltr.jllapnot'o I,l()ct a u o6'slrcrllre e lo pa6o.rv.
28 Llaulrlrru fe \/pinlrr(lHhe pArjHorjcorr N4oc ra.
29 O6sucul.rre rrpHlrlrrrr /(eHc IBlrr r(()\rrleucaroJ]a rocroqr{r{oro .roKa.

i0 Fla:oerr'fe ocn()rrnbrc ,iloclol.{uc-f ua ')iie r(T'poHHr)rx anaJroroBbrx rrpr.r6opoe.
31 I-lasostt-r c BeitLrtTl.{LII)r- Korop})rc crroco6rrrr H3rvrcllrrb coBpcMcrrrrbre arraJroroBr,re nplr6opt,r.
32 ilpnaer;ll r re c'r p)/K I') pg\/ro cxc\l\ i. LC]-, r po11()r'o Bo,rlr,t'\4c rpzl.

i3 i Iair re olpc.te.'lctrnc' rtnt]iponolo l lN-rc]lHTCJn,rrolo nprr6opa.
i4 Iiarr're Arle orepar{tlu coBcprrrarorcr u }relrpcpbrnHofr BeJrr,lrrrroi.r rprz ee npeo6pa:oBaHl.tH B

ll H cKpe'1-l t vtrl ( t lH 0pcB)' 11; ) ec.'t r.t, t lr tt )''l
35 f le pe'ruciII4 t-e ocrlouHbre v3-rn,r r{14(l)poBoro 143Me pr4reJrbFlofo nprz6opa.
36 Ilepeuuc.rrr.rre ocHonrrbre /loc ror.lfrcr na rllrcfponbl.\ Lr:lMepfiTeJrbHT,rx nplr6opon.
37 )flx r(aKlix r1e.,rcti illlt4rvlcFlre tcrr arJ I oMaTH3attrrt z:vepeur.ri.r?
38 Lho o'rH()ctt' K an Io\4ltf143r{pogaurrr,IN,{ cpe.(c'i na\,r H3Mepeuvlia?
39 L]ro ]l\lcro'r B cROc\r cocrLrlc zl nrono\4nsrc vrrolo()ylrr(rtriorriurblrbre rrNrppoer,te upre6opr,r?
40 L[-r o rrpe, lclar],rrt()t'co6oli rz'i\,rc[lti fc-'rbnt)lc oic.r'cltsl?
4l lla xarcnc Kitaccbr ,itcitefcl trIUK lo na3rra,re rrrro?
42 I{arrost) lra:lt{arrc}lJc rroN,trrblotcpn()-r'Jr\rcpr.t.lcjtbt{brx cncrcv',)

l8



41

43 t-h o npc''c iaB,ttto'r co6oit Bt'lp t'-\ a.rt)t r,re rJlroopr,r. Kirr.jc lJreMeH rbr BK.Jrlorli*orcq B r4x
c rp1,rr rvlty'7

44 L{r o lllle,r(ct'aB-ittrol co6oii uulcJrjrcKi'}a,rrl)ru)rc r.r'lr\re pllreirbr.rbrc cr{c rer,rrr?
45 9To tll)e,lc'l itBJIItc)'r crt6ttii ce1 eRbre r.rurpolruarlxor{Fro-H3Mepr4Te,irbFrbre cllcrenasr?

flporr.tlrtoc'Lpnpyii le na lrpl.lMcpc )Itcprocrrer6lrarcrrleli opt.aH u3artur4.
46 flpHrlecltl LI otlHCa'tt) crp)'KI\'l]ur,rc c\cNrbr 14 l\lcpcru4rr r-lclJr..r(TpHrrecKax BcJ,g.tLr,r,r (trpqvrre

u cDaglcrttzg).
flepevucLtnll BcJIligttHLI Irpoc rpaucraa u Ita3BaHHr npnoopon An1. r4x rz3MepeHljr-
Harrllr4Mcp: ypoBHeN{epr,r. rile poxoBaroc rr- uPo(ru,rroMerpbr H f-.I.
Ottuca'rt B()3N4o)T(tll)tc II)'t'JI r,rjt \4cT o.ilbr 

' 
ir\rcper-,Lir r\{iurbrx reoN,rerpr4qecKux pa3MepoB

.tet'a- rci.i.

Oltaca'rl, N4c]'oi(bL I4:JN,repcFr14u ,r,'ponrrcii arpecuinr{r,1x )r(hAKocreii e :axpr,rrsrx 6axax.
Itattuua Mct'()iJaN4Lt 1\lolt(Ito 113\,rcpr.irb ro,r rrHr) JrLrcroBo.o npoKara r43 pa3JluLrFlbrx
Marepr,rarron (r"ve4nal $o,'rr'r.a. c'r'cr{Jto, tuuoM}4r,r.jegr,te cn,laeur)?
Kax n:vcy.lr4r'b pacc'folr{r.ic Mc}r(,il) ,llyMs neprunHaHla rop?
C)ltaca'rl Irl)HltttvrT ,re fic't nnr nlror]ruJror\{er pa c ubc:}o3Jrer(l'pr4qecxnu npeo6pa3oBare,rleM.
l lpnrtccr n K,riaccltrl)ii r(arrr.r ro \4cxar,{LiccKr.rx IlL,-rrlr{r.j H H cB93r.r i\,lexAy IIaML{.
\4clrl.'tr,l l'i3\tcltctlti, ,r(t.{il\4c'r'l)o}1. roullix 6cr rrlo-,ru rvn. y poBolloB H olrhcalb Kpa.r.Ko HX
cvrql tt)ctb.

55 I{ar< u3r\,lepA'L TonrtlHI{)/ rair)r]a'r.r,1ecrior-o tol(pr)I-tH,r
fl IrtlcTl4 tl ax.

56 Orrprca'rb BO:iN'ro)r{tr,rc N,rc fo.'lr)t t, l\4cpetn49 r-o,.utIr.1t{r)l

Ilepe\4ot rtll
57 f Icpclue jtrj lr, uailalJCr pr,j ,rtnu)r(crl.Jr. cnrtb \rc;ri,rl\' 1{hMr.r. eil,4Hr.lrtbl r.t3x,{epcH trrl u Ha3Barrvlg

npri6opoa /ljlr HX t.r3i\4cpctu,ut .

58 \4ero;lsl l{3t\'tcpetttte cKopocrcii r-pancrroprlrbrx na3eM}r r,rx cper{crB H orrr4carb KparKo rrx
lt p t{Ht(t4l br l.(el,i ctn r,r u.

59 l{axre ocFIoBHl,Ie xapaKrephcr-r{Kfr r4Nrce'f rrprlo6pa3oBalclrb He3ner(Tphr{ecKuX Be,ca.II4u?
60 Oxaparc't eptr:yli're NIe'follr,r tnlrepctr.ril He lJrcri'rpnliccr(r4x neJrr4rrgH.
6l I{arr r<:rato.rrbr,r rpllr,r rorcr rlpco6prr.;onarerr{ 1c).'reKTpuqccKr4x Be,'ruqHH?
62 O6slcnn Le )'clpt,iicr no. llprrrrtrrrr .'tciic'l BHI r.l o6,racr-s upHMelreHr.{x rrpeo6pa:oBarerci.t

il e l,rt c t(Tl)r-t qec i(14 x BcJl l.i LI z I I : pcoct-aT't { blx l

63 l loqcuJr r e r(olc fpyli l'rl]uoc ycr policlrttl: N,ranoNte rpa c TeH3OMe IpHrlCC t(LtNI

ir pco6pa lo rJa'fc,itc\4.

64 I{ar<re irorpe lLtuoc f11 Blocrr.crr n rr:t\4e pe trr4s

sc,'ruqurr 7

6-5 Paccrcaxnre O6 ourolltrbtx H J\tcpil rc,thrit)rx rIt(iopir,rarlv oHl{btx cHcTeN4ax

8' Vqe6ttotventoduqec'Koe I( unrfop,tttut,uotrrroc o6ecnaqeuue ductquttnuHbt.

8. I Ocuocn0n t u mepuntypo

l.l3axapor I,{. fL, Ilan:reuxo to. o.3'ra.iroHsr r; o6.;rac'r'}l sJrer{rpopa/rno-H3MepeHril.
Crrpaaovnoe lroco6ae. 201 3.

?.Qn11.,111ltii lO.rlt z\rra-nolorlar u rrncf;locar _)jrcKtl)orrhKa. Vq. A,rr g).3oB /.. O.fI. f,ryAxut,
r\.1{. lvporr. a.-rp. \4. PiLiluo r.r cerur,- 20lrl -768c.

-1 I Iautpri, ror I]. \ ').'rcx rpr.r r{ccrit4c r.l3ivre pgllr : Yqe6n Lr K .,lJrr cperlle ro
ttptlQccctttll{it,tbltoicl o6pa:oiranurr . l-c u;,'t.. crclt. Nl .: t4:.taretrscrtnii L(eHt.p <<Araretral>>.
2012. 28Uc

4.LIlrarrvrapen B.[o. ]rrcrcr popii. r.14or.{3Nrcpelrur: v,redrr }.1K t\itA cpcllrefo
ttpo0eccnoHzLrrbnolo o6pa:olaurrr . M.: [,]:::tar.etrr,cr.oril r(e Ht.p <<Axageuut). 2013 _ 336 c.

48

49
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51
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(rrane;rt) Ha cra;rl)Hbrx r{ MeAHLrx

r.{3o-'rstl]..toHHofr :reu'rsl B upoqt:cce
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8. 2 /l o rt o.t t t u mer b n ufi rt umeparnypa

l. Bylrr 6.Ii. Ocuonn reolllLf H pacqera Marn14.fHbrx
2. Ocal,u.u.i R.f], IlpoercrnpttBarrHe,,loreI4r(oB,.tlrg

M.: Nlarurzrrocr.poetjr.le, | 919.- l()1 Cc.

J leru uou r] brc a-vilr.r r()p].r L{ oqI a rllc r r br lra6opa.r.opr rbrM ri
3AAagt4tt L\:Ut TeKVtqctr-C) KOtrTpO. tfi .lilailltii 

C r t. tcilTOB.
I.l3yqeH Ll 14 JreKUHOtu{ol-o KvDCa.

uenefr. Z.: 3ueprra s, 1999-154c.
rz3Mepef {ur MexaHnqecxux seilu\uHl

creFrnaMU. I4clo:rs:yrorcs retcroBbre
uoJI\/rteltHble Ilpt{ caMocTogTeJTbHoM

3' florn[1yrc I]'C. I'lsrvepl4l'eitsrnte trpeo6pa3oBarenr4. Khee : Bzrqa rrrKoJ,ra. lggl- 9lc.4' Tn'ls P' 3;teKrpnvecKHe ll3t\tcperr{r Hefircrc'puuecKt4x Berr.rr{r.rH: IIepeno4 c rell..-M.:
Bbrcrra.fl rlr(o.tta. I 988.-2-56c.

5. hrllplrlvrvrv.tr.r,irpx.con_r
6. http:/, wrwv.tel-rlit.ru

9' Mamepuorblto - nlexHuttec,oe o1ecneqeutte duc4uttnuttbt (anexmpuuecKlte u3MepeHun
H e3n e Ktnp uq ec K ux a en u u u u )

]0' MemoduqecRue peKo-Meudntqurt rlo op?aHr.JaL4uu. utyqeHun iucrqunnuuot:

Pa6o,ras _v.re6nas trl)or.paMNra rJo .trlcunrr-[HHc <<3lexrpavecKue a3Meper{arr
lreKrpl{Lleclfl4x l'l lle)JIcKTp}{qecKllx Bciilzrlufi)) coc-faBreHa B COOTBercrBua c rpe6oearirzlirarz
cDcAepa,rr,nolo I'ocyAapctBerjFroro 06lliBoBa.reJlblot.o crauAapra BO no rrporlu,rro noArorolKy
<<AnTonraru3ar\r4s rexHoJrofnqecKLjx Ipoueccor] n rrpor43BoAcrs)) 2.I5.03.04

I'l:yuetrue AI4)rluilrvtltt ftpoxoAlr'r n tpopve reKqrjoHHbrx 3auxtuii, BbrnonHeHas
la6opa'roplrrtx pa6or. Cal'toc-rorre.lrLHarr pa6ora 3aKrroqaercrr B BbrnonHeHurr 3araHvrfl,
caNlocrotlerblloM I43tt\cLtLtI4 leNI CT')/.rleH'toM, a raK )Ke B KOFICTIeKTT4pOBaHHI4 TeM A Harrr.rcaHHl'r
]'ecTo B.

I l. Texuo,to.,uqecKott Kapmu duc4utt.,t uu t t.

K),pc 3 rp) nna _l)<D l7IlP62AT I cevrecrp 6
llpenolanarcJtr, -- Jrer{Top Eoerrrlsn O.O.
llpeno,rasarcJlr,r. Bciu/rua e [paK" qec r.1e 3aH srr., Boe r'-rq n o. o.
l{a$e,1pa ,17'l Iul I
Beconofi r<ooQ0arlaelll llucl-(14 nir t4ur,r B cogor(ynr{oil pelirzHroeoi orleuKe, paccqr4TbrsaeN4oi no
BCeM,lHcutInIr 12 rraM.

Terra, la,laHric r.l1rr Mcpollplrnr re
K() ilTpoJtfl

l] r.r,tur

fcK\ trlefr

H ar.r N,l e Ho ea H t4 c,jlric u14 nJt rr rt r,r i nvpca

3r e trrp n.tec rc r.re r.r i Nr e perr 14r .Jr 
e KTp u rr cc K 14 N

ll llefJleKTl)ll'lL Jt\lt\ BeJl ttLtilt I

(rrtrtLa trH(roItrg rthJ. \ra re\4it IlrNtl

Vponeu s/i cn,neH u

o6pa:oaarrrrr
(6axzuraeprra'r.

c Ie r tHa_rl l,lTe T,

NlarLtcrparvpa)

Craryc arjcL[,tnruHhl
e pa6ovetr yue6uov
uaHe (A. 6, B, l-)

(ecitu ttceleua
,ttoi.l;ttt uot-

peitmuttzorsan

Ko,tnqecrao 3agerHbtx
eafiHHlr / Kpenrroe

6axala sp rrar-

rlBo/lHbtrZ vOAy"rrs
(nxoasoft pefir'n rr r-rorr lporr s. I rponephia (oc ral orl I I btx >> glarr r.r li no ci\t cxubt l\4 Ancurn.lr u Hav )

AyAr'ropHat
r4j|l.] BHea)iah-

B\OllHOfo



@rrgura. ),rex r.ptr,- -* fk r,..,*,r*ro,* n

tpoBotH il K0 B.

, ToKa Ilparilr-rir Iitrpxr.O(ra

lt"t cc f a ut.i l,l l OpHat KOJ| t4H ec fBo
6a-nroe

KOJI ,1 Lt CC fBo
Sarrroe

\ cTHbt l,t

onpoc
avr't ll Top Hat J 6

I CUT li-\'jttlTop Hat J 6

6 I2

ft,-il ilte )
(r rposcpra 3rrarrr.rir r.r

'l'c rr a, ; a/l a rr r.r e | | .ir 14 nr a, pn r, p 
" 

o * *, *, * ro
KOHTpoJtq

Jletitltrort gt,te ]irHl I lt;

!ll9@t Tr,,, l*, r,r *.rr-, l.,, cp" r,, ui
I KTc ll t.1 r-T I.r t( t.t f t 3 l\ | e p I.l reJ I r, I I B | \ r r, 

" 
a", l"*

_;".r",i

rr rYltr/(J.llb
,prentr:i no a[jcu

j Bulr,r
I

I fct{y[leil
a1-l CCTauil Ll

,,i,'"p"*
canr pa5

Ayal.tropHat
t'titL4 BHeayLu_

1 Op Hat

Mlurrva,rs
HOe

KOJl r{\ ecTBO

6arroe

M arccnuan srr

oe
KOJI H LI ecTB()

6a,rr o s
a.\ ilt4TOpt-tat 4 8

5
?vr'l11 toPH?fl 2

ciiNt pa0 aviUl fOpHaS. 2 5

ca,v pa6 )',1ftrop H afl 2 5

canr. pa6 av/,lil fopHar I 2
-5

lCCI ayILr.r'rop Ftat 4 8

3a,tc-t
riolrp pa6 avItl ropftat 8 6
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