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1. lucquuJrrrHt;rr BKJrrorreHHbIe B rrporrpaMMy Bcryrrr{TeJrbHbrx r.rcnbrraHrrfi e NrarucrpaTypy
1 . I . T'eoprzr aEToMarr.rqecKofo ynpaBJrr3Hr4t

| .2. C)uq evrbr aBToM ar u3 ar\vpr u yrrparrn eHr.rfl

1 . 3 . T'exHuqeciKrze cpeAcrBa aBroMarr{sarl}r}r

2. Co4epxanue y.redHbrx,qncqnrrJrr{H
2.1. <Teopr.rfl aBToMarrrqecxoro ynpaBJreHzfl >)

Terrlu (nonpoclr):
EAumn'troe cryleHqaroe nog.4eftcrnuo, cnoftcrna, o6nacrb rrpuMeHeHnfl B TAy. fapuouvrue-

croe (cunyool{IaJlbHoe) nos4eft crBI4e, ero cnoftcrna, o6lacru npkrMeHeHr{r.
llponopqnoHarlbHoe 3BeHo, ero xapaKTepr,rcrr{Kr,r. flpulreueHve rrr clrnTe3a ynpaBmrorrlnx

ycrpoficrn. I,InepquoHHoe 3BeHo rlepBoro nopsAKa, ero xapaKTeprdcrr{Kr{, npr4BeAr.rre rrpraMephr ero
Ircfloilb3oBa]J.uts. l'InepuuoHHoe 3BeHo BTOpCITO nOprAKa, ero xapaKTepucTvrKl, AafiT€ flprrMepbr pac-
rIoJIoxeHLIt xopueft xapaKTepl,IcrllrlecKoro ypaBHeHHr. ?lHrerpr.rpyroqee 3BeHo r{ ero xapaKTepr4crrr-
rcu. O6nacrlb npLIMerIeHvIfl. B TAy. ,{z$$eperuqup}Tollee 3BeHo r4 ero xapaKTepr.rcrr{Kr.r, flprrMegeHr{e
B TI4IIoBhx:]BeHbf,x perynl{poBa[us..3anasAllBaroqee 3BeHo r{ ero xapaKTep}rcrLrKrL anlpoKcr4MarJufl.

flonstue repe)(oAHoro LI ycraHoBrrBrrrerocr pexr{Ma Ha nepexoAuoM rrpoqecce CAP. Ilpeo6pa-
3oBaHI{e Ilannaca.llepe4atouurre Syurqull gJreMeHra. flocneAoBareJrbHoe, napaJrJreJrbHoe v Bcrpeq-
Ho-napanne.rrbHo e co eAHHeHr.re AByx gJreMeHTOB.

I{acrornrre xapaKTepI{crI4KI4, rlacrorHbre xaparTepl{crl4Kr4 ocHoBHbD( TI{rIoBbx 3BeHbeB.
3auruymrft 14 pa3oMKuytrrft KoHTyp ct4rcreMbr, lepeAarorruax QyHrcqr{s pa3oMKHyroro KoHTypa.

flepe4arourrar SyHxqI,Is 3aMKuytofi cracreubr Anr rrpor.rcBonbHofo KaHaJra. llepe4aroqHa.f, (pynxqur
rro 3alarcueuy eor4eficrBrrro.

Kaqecrno cl4creM yfipaBneHux. flpxrralre r{ KocBeHHhre noKa3areJlr{ Kaqecrsa. MareN{aruqecKa5r
cylrlHocrb }'crofiuunocrll cllcreM peryJll{poBaHtrs.. Anre6para.lecKr,re Kpr,rrepr4r4 ycrofiuunocrn. rla-
crorHhre Kptrrepr{u ycroft.rznocru. KopueBbrr3 n662341.eJrr,r KaqecrBa.

Jlnreparyp a 1rrfl [oAroroBKr,r :

1. Teopnn aBToMarrrqecKoro yrrpaBJreuur [Ter<cr] : y.re6nur I C.E. [yrunu, H. C. 3oron, A. X.
I4vaen v rp.; tIoA peA. B. B. -fxoeJleBa. - 3-e u:tg., crep. - M. : Bucmatr rrrKoJra, 2009. - 567c.: ran., rpa$.,
cxeMbr, ra6:1. - ([nx ruc[rax yre6. 3aBeA. : ASTONaaTUKa 14 yrrpaBneHve).

2. ffepno,rnancrcuft, A. A. Kypc reopuu aBroMarrzqecxoro ynpaBJreHr4a [Tencr] : yre6noe uoco6ze
/ A. A. flepnosnancxuii. - 2-e ugl.., crep. - ClI6;. u Ap. : Jlanr, 2010. - 615 c. : un, ra6n., rpa$., cxeMbr. -
(Y.re6Hurra Arrr By3oB. Cueq. nureparypa).

2.2. <<OucreMbl aBToMarr{3arluu rr yrrp aBJreHrrfl )>

Tenatr (noupocr,r):
floHsule o6rexra ylpaBneHat, xapaKreprrcrlrKr{ o6rerra ylpaBneHrar, onpeAeneHr,re xapaKTe-

pIrcrI4K. Pealra:aqzt 3aKoHa lllTl,{-peryJrr{pc}BaHr.rs c ucronb3oBaHkreM IzIM nocrosnuofi cKopocrr{,
crpyKTypHafl cxeMa peryJulropa, repexoAuuft upoqecc B peryJrsrope. Onpe4eleuue roeQ$zqrreHra
y cr4rrelHr.^fl Jtllt{-peryrurropa n BpeMeH}r r{3oApo Ma qacrorHhrM MeroAoM.

Crpyxrypniul c.KeMa fl-perynxropa c 6esrnrepquoHHbrM ycr4nr4reJrervr. llepe4aroqHa:r (fyurqur
Ill'I-perynxr,opa, flocrpoeHHoro Ha ocHoBe r,rAeanbHofo fll4-perynsropa c IrIM, oxBaqeHHhrM o6par-
nofi cnssrrc, llepe4arovnax (fyHxllus perynrropa, noHrrr{e "6arracrnoe 3BeHo"o orIeHKa Brir4fl:nvte
6arracrnoro 3BeHa Ha flepexo.qnrrfi npoqecc B peryJrflTope.

Onpegelenue lloe$$aqlaeHTa ycuneHnfl.ll?I-perynxropa r BpeMeHu r{3oApoMa MeroAoM xa-
paKTepI'IcrII(: pa3roHa.. Onpegenenue rcos(f(p:nqrreHTa ycLrrreutrs.IlLl-perynxropa u BpeMeHr{ r43olpo-
Ma Mero.4oM gKcnoHelrlluaJlbHhrx Bo3MyIrIeHIaft. CrpynrypHafl cxeMa flll-perymropa c uHepquoHuoft
o6parHofi cBt3blo I{ HcnoJIHLITeJIbHbTM MexaHr{3MoM nocrorHuoft cxopocrr,r, flepexoAHbre xapaKTepr4-
OTLIKI'I peryJljfiTopa. C:lpyrrypHat cxeMa ll-perynaropa c uc[oJrHr,rreJrbHbru MexaHrE3Morvr uocrosgHoft
cKopocTr4, [epexoAHbre xapaKTepvrcTvrKvr perynrTopa.



Jlureparypa rilfl.'rl
1. Ilapc5rnrcun, Ii.H. JIo

ACY TII npoMbrrxneHHofo u
Jlorynona, T.V. Axue'roB. -
ISBN 97 8-5 -41253-04 I i8-0

2. Ilapc5rnrun, Ei.H.
MeHHbrx MlrKponpoqeocopHhrx
E.C. Ps6.{uKoBa. - Marlruro

3. Ilapc5tnnun, Ei.H. O
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cKopocTl,r n vx BIrr4flHr{e Ha n
xaHI43MbI, I,IX XOAOBbIe

ponr. YnpaBJreHr,re IlcnoJIH

fynripyroqr,rMn opraHarr,ru e AC

Jlureparypa Anr rro
1. Spacron, B.E.

3pacron. - M.: Ooppr IrIttQ
2. Illuunuapen, B|.IO. T

M.: I,IH AKa4,314vs, 2010. - 384
3. Apnclon, A.lI.

Apucroa, B"lVI. llpuxo,AbKo,
4. Xapa:on B.I. I4nrerpu

/ B.f. Xapaso.s - ClI6.: lI
5. Ilan@rn;ron B.r\. 3.ne

Ar<a4elrzr, ZAt13. - 288 c.

6. IllUm*rapen B,,IO. T
M.: I4I{ AraA,lruus,20l0. -384

7. Ilaprn {x. llepegaua

[nep. c aurn. ]B.B. Cauenrena]

- 480 c.

rre cra6urrr3r,rpyroulre KoHTypbr aBToMarr,rqecKoro y[pasneHr,rs B

llapcynrun, C.M. An4peee, O.C.
foc. rexH. YH-ra" 2012. - 406 c. -

3BoAcrBa [Tercr] : uonorpa$zs /8.H.
: l4sA-so Marnnroropcr.

pr,rrMbr ra cn0co6rr caMoHacrpofi rcu cpelcrB peryJrr4poBaHr4t B COBpe-

AH4peee,rnepax [Terccr]: yre6. noco6ue lB.H.IlapcynrzH, C.M.
: llsA-so MaruuroropcK. roc. rexH. yu-ra,2012. - 136 c.

v'nga:q:as. ylpaBJreHr,rr rexHJrorIaqecKlrMIa npoueccaMra fTexcr] : rrpaKTla-

HApeeB, E.C. lt'.s6quxona, T.f.O6yxona. - ManruroropcK: IrIsA-so Mar-
.I,I.Hocosa.2013. - 177 c.

cTBa aBTOMATu3Arl[[>)
JrbHbrx nprlo6pasonarerefi . Crzrnanrr Ar.rcraHrll{oHHofi cn-sgll e cLI-

[urrpoBaHHbr€) c]rrHaJrhr cBs3rr. Hoplrupyloulue npeo6pazonatetu. VIz-
epenuft t,r r\feroAbr. OurosHrre rroJroxeHr4s. Teopnr4 norpeuruocreft.

Br{Abr. Kracc roqHocru. O6pa6orra pe3yJrbraroB r{3MepeHua. llpeo6-
BeJrI{qI,IH. MeroAn.IecKLIe ocHoBbI crauAaprlr3aulrvr, flp]rHrlkrrrbr r.r Me-

KTp[qecKux BerI,IrII{H u nepeAarlu AaHHbrx B cl{creMe. OcnosHrre
up,oo6pa.:oearerefi. Cereear apxurreKTypa. Crpyxrypa rz-

prcreM. flporpanaur4pyeMbre JrorrlrrecKr4e KoHTponJrepbr, Ha3Harrenrre,

BJreHr,rr. @yur<qr,ronaJrbHaf oprauLr3arlurr I4 Eulropzru pa6orbl MI,IKpo-

cnon qu$pon;ofi un$opMarluu. ZurepSeft cbr cB.f,3rr.

qeueft Lrcror{Hr4KoB r,r upr{eMHr.rKoB gneKTpprqecKnx cl4rHa-non. llpo-
n. flpuunubr rio3HLrKHoBeHr.r{ u cnoco6rr 6opr6rr c Heft. flonepeuua-r
br Bo3Hr,rKHoBcHr,rr u cuoco6rr 6opr6rr c ueft.

KoHcrpyKrlr4r4., xaparTepr,rcrr4Kr.r, nepecraHoBoqHoe yctrrmre. OcuoeHrre
pyrcIIIfix opraHoB r,r nx xapaKTep]rcTr{Kr,r, onpelenreMbre rrpr{MeHeHz-
nporr.rBJreHrz.ft n rpy6onpoBoAax Ha Br4A pa6ourax pacxoAHbrx xapaK-

Kr4 9JIeKTpLIqegK[X I4CnOJIHI4TeJIbHbX MeXaHI,I3MOB ITOCTO.SHHOI4

peryntropon. Meu6paHHo -rrpyxrrHHble r,rcnoJrHlrreJrbuhle Me-

xapar:Tepucrr4Kr,r roqHocrr{, coBMecrHtur pa6 ora c rro3r4rrlrroHe-

bIM MexaHIl3MoM. CoqreHenrae I4cnoJIHI,ITeJIbHbrx MexaHr43MoB c pe-

, xraccra$uKarlur coeArrHeHr{ft , npulrepsr.

rkrL craH4aplvsar\ufi. u cepru(pvna\krs. [Tercr]: y.re6. noco6ue / B.E.
2008. - 208 c.

HqecKkre Lr3Me)peHr4s H upra6opu fTerccr]: yre6nr,rr< / B.IO. IUuruuapen -

, craH.qaprvrsalqmfl,, ceprH$Hxauux [Tercr]: yue6. noco6ne I A.I4.
Cepreer, [.C. @arroxr{H. - M.: I,IHSpa-M,2012 - 288c.
BaHHbre cr4crr;Mbr ynpaBJreHr{r rexuoJrorvqecKr,rMr,r [poqeccaMra fTexcr]

2009 - 592 c.

e LI3MepeHur fTexcr] y.re6Hrax / B.A. llau(funon -8-e r.rsl. M.:

Kr{e r43Mellennfl.vr npra6oprr fTercr]: yre6Hun / B.IO. [hzmuapen. -

B Cr{CTer\dax KoHTpoJrfl Lr y[paBJreHr{f, : rrpaKTr{qecKoe pyKoBoAcTBo

excr] /,{N. Illapr, C. Marr<efi, 3. Pafir. - M.: OOO fpynnaLlfiT,2007
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Bblr')trlero O6Pa:Onanur
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SK3AMEIIArII{OHHbIIZ ET,TJIET i\bl.
r{r:o ssrselct rlrrloBbrM nogAeffcrer{eM npu r{ccJre4oBaHrrrr crrcreM ynpaBneHna (roruue-
creo 6anroB - 1)

rft'o no4pzuryMeBaer [porpaMMHoe yflpaBJrenne (ronuuecrBo 6a-rrnon - l)
r{r'o ranoe :rcrauoBllButuitcs, pexlrNr ct4creMbr aBToMarr4rrecKoro perynr4poB anus? (r<onrEve-
crBo 6annoB - 1)

KaLxofi onel\reHT B clrcreMe perynr{poBauux (foprrar4pyer y[paBnrroquit curnwt? (ronnue-
crBo 6arnoa - 1)

rlro raxoe r{MrryJrbcHalr xapaKTepr4rt,'rrEra? (ro,ullvecrno 6annon - 1)

Kaxono Ha3HaqeHlre I4Hrerpanrnofi cocrasrrroqefi n ll?Ifl-perymrope? (roluuecrno 6a,'r-
roe - 1)

Vc'rofiquna JII{ cr{creMa ecru rEs [rc6oro HaqaJrbHoro cocro.f,Hr{s Bo3Bparqaercs. B oKpecr-
r{ocrb $urcupoeanHoro pa3Mepa pa.BnoBecHofo cocrorHur? (rconuvecreo 6anlon - 1)

Kaxoe [onttrl4e otrpeAeJllrrc.f, KaK 3a.Br.rcrlMocrb, IlpeAcraBnrrouat coorHorrreHl,Ie oAHoro I43

IlalcaMerport ycraHoBI{BIIIuxct rapMoHr4qecrnx rone6auuit ua BhrxoAe r,r BXo.4e AuHaMHqe-
cKoro 3BeHa vJrr4 cr{creMhr KaK (pynl(qnro qacrorrr? (xoluuecrno 6annoe - 1)

9. r{to ssrserot peaKlluefi rore6areJrbuoro 3BeHa Ha rapMoH}rqecKoe BxoAHoe eogAeficrnue?
(molzvecrn,c 6aanon - 1)

10. Eclra MareMraruqecKar Mo,{enb HeKrcropoft cr4creMbr rrpeAcraBnega cr4creMoft uluefisrrx
4rarf(pepeHlluaJlbHhD( ypanuenuft c rttocro.f,HHurrara xoa(p$r4rlr.reHTaMr.r, To K KaKoMy rr{lry or-
Ho(lHTcr rannas. rraoAelt? (nolu.recnno 6alnon - 1)

11. Karcoe Bblpa.xeHl4e 3aMeHf,er onepalop (p)) [pu rrepexoAe or onr{caHr,rr cprcreMbr B BuAe

ararf(pepeullraJlbHbnt ypannenuft K i)rncaHnro B Br{Ae orreparopHofi $opuu? (rconuuecrno
6arrnon - 1)

12. Karc Blrquclurercr MHlrMaf, eAVHHTI€I i ? (xonHqecrso 6arroe - 1)

13. Karr BblqldcJnercx oulrz6xa perynupoBanus. <<E>> B 3aMKHyroM KoHType (rcoruuecrno 6arros
_ 1)

14. Karr orpeAe.rterct ropeAaroqHatr (pyurqua cr{creMhr Inr BhrxoAHofo crzfHaJray(t) n BXo,4-
uoro x(t)? (lcomavecrno 6annon - 1)

15. 9elnry 6yae3 paBHo ycFauoBnBllreecjsr3narreHr,re Ha BhrxoAe 3BeHa c repeAaro.trofi (fyHrqraefi
'$/(p):4/(p1-4p+2) nflH e4Iaur.rqHoM cl4fHarre Ha BxoAe (roru.recrno 6annoe - 1)

5.

6.

7.

8.



16. Kaxas 6y4en pe3yrrb

17. Bbr.rucrnre xoe$$

18. Ilepexognax Qynx

19. Yraxure au${epeu

w(p)=

20. Yrcaxrarc

21. fiepe4arounax Syn
OBfl3b BKJITqEHO 3BE

$lmrquro 3raMKHyro

22. O6pas Jlannaca (pyn

r:eoAHoft cpynrcrluz

23. Htt BXo.rIe crrcreMbl

nranruefics rluru6rr,I

24.HttBxone cI,rcreMbl

nusruefics oruu6rra

25. Ilepe,qarounax Syn

26. Y <:lofi,alaBa IrLr cvl

27.Y<>toftrvrBa rftr
creo 6arroB - 1)

2S.HtrBXoAe nponopqu

29. Karcofi nHg 6y4er ra

30. B .rel,r 3aKrroqaercfl

31. T{r:o BKrroqaer B

n)

32.Hto raKoe lKoo$Qu

IIIar [e[reAaroqHall lpyurqnr npu [ocneAoBareJlbHoM coeAI,IHe-

Hrzrpr AByx 3BeHbeB c
creo 6anroB - 1)

AaroqHbnrrn $yuxqzxvrn W1 (p):2 / p u W 2(pt):3/(p+ 1 ) ? (xo:rn're-

eHT rrepeAa,+u k anepuoAllqecKofo 3BeHa rlepBoro [oprAKa, ofltlcbl-
Baroulefocrt ypaBHe ew 3y t5y =,102 (nonuuecrBo 6annon - 1)

cr{creMbr lrrreer sur, h(t) - | - e-2' . YraxIEre ee BecoBylo $ynrquro.

10,p2 +3p +
nirJrbHoe ypaBHeHr.Ie, coorBercrByloqee nepeAarouuoft (pyllxqvvr Blrra

. (xofla.recrraro 6annos - 1)
s2 +10

qecKoe ypaBHeHI{e, coorBercrB}.Iouee auSQepeHIIIzanbHoMy ypaB-
(roruuecr:no 6a:rron - 1)

,r pa3oMKn)'roft cucteurr Wo: 5. B orpl4llarenbHyro o6paruylo
o c repeAarorrtroft (pyurcqueft Vy'o.:3/p. YraNnre rlepeAaroqHylo
cr,rcreMbr. (r,lnu.{ecrso 6a-unon - 1)

qraIa f(t) paBerr 4, u f(0):0. Yxaxure o6pas Jlanlaca 4m uepnofi npo-

t). (rconnuecrno 6a"nnoB - 1)

acraru3MoM niepBoro [optAKa H 4o6poruocrblo rlo cKopocruK:2
Aer.rcTByeT .rrr,rHer4 pacraroqee sosAeficreue g(t) = 8t. OnpeAenlrrb BenIrqI4Hy ycraHo-

(rorzuecrno 6arnon - 2)

acrarr43MoM nroporo ilopfl.4Ka u go6potrocrblo rro ycKopeHuro K:4
Aer4crByeT .ilvllJevl pacrarouee nosAeficrnne g(t) = 6t. OnpeAenllrb BenuqI,IHy ycrauo-

(roruvecrno 6a-unon - 2)

pa3oMKH)"roft cucreurr Wo=2/p. HaftArare repe,4arotlttylo (pyux-

uufto no on:z6xe.4.ns
6annos - 1')

sauxHyrofi crrcreMbr c orplrllaremuoft o6parHoft cB.fl3blo (xonuuecreo

qecrBo 6a-nnoe - 1)

ecrvxapar(Tepr.rcrrlqecKoe ypaBneHr4e cl4cre*rtpt + 4p + 1? (xotu-

ecnu xapar$epucrr.rqecKoe ypaBHeHVe crlcre*u,pt + /? (xonzve-

HrerpanbHoro perynsropa c repeAaroqHoft Synxquefi
(X.nT,s+l) / (T,s) ftcrnyer flocrr)f,HHbrfi curuar g=2. BrrxoA peryJlflTopa e Ha.ramHrrfi

HeHI4IOBldnA V=U+

M0MeHT BpeMeHrr pa
qepe3 ABe c;eKyHAbI.

W(p)=k/(Tp+1) ua
]t)

(fopue 4uQr(fepeH

HyJrro. Ko==' 2. Tr:2.Oupe4erzrb 3HaqeHLIe BbxoAa peryJltropa
KoJruqecrBo darnos - 2)

BbrxoA 3BeHa c saAaHHofi nepeAaroquofi SyHrcqueft
HrrqHoe crj[reHqaroe BXoAHoe nogAeficreue? (r<onuuecrBo 6arron -

onue $zsu,recroft peanr{3yeMocrr4, ecJrrr MoAeJIb ct4creMbl garanaB

ypaBH:eHr.rt

. . . + arit (t) + ot oy (t) == b *u."' (t) + b *-ru^ 
-' (t) + . . . + btu (t) + bru (t) ? (ro-,y(") Q) + a,-.ry('-') 7t1

rr.rqecrBo 6arnoe -
KoHTypa aRToMarr.rqecKoro perynprpoB auus,? (xorrauecrno 6arron -

[epgAaq.rr odrerm y[paBJreHr4r? (xonnvecrno 6a.nnoB - 1)

6



40.

4t.

33. lJ xaxorvr cntyqae r
bannoe - I )

34. rlro neo6xo.uuruo :rH

crno 6arroe - 1)

35. B .{eN,I 3aKrloqaeror
crso 6anros - 1)

36. 1.Ia rcaroft sJreMeHr

aBTOMaTI{tIt3CKOrO

37. T{r:o raKoe rlocronrru
_- r)

3 8. Karofi orJrrrrrureJrbH
non - 1)

39. Bepno nra

pexr.rM, npu KoTo

creo 6arroB - 1)

r{r:o rar<oe 3aKoH

Onpegennle
yn paBJreHr.r.fl,, cT unn

H€HI'I€M ! ==0r6X2 +

42. IIo sa4annouy
BpeMeHr4 (KplrBarr

(KI]NI4IICCTB;O O€LIIJI'OB

Kar onpe4eJrr4Tb ilr

nu:aEa3oHe rro

44.Kerr. orpeAeJrnrb pe3

HbIM BKJIIOIIEHHEM

45. Kar onpeAsJrr.rrb

BUIa y=drx*ao

-2)
46. Kar orpeAenr4rb

ra? (ronuuecrBo

47 . iltrs. o6rex:ra c

panJIeJIbHoI'o IIIrI-
HaJIbHoro ut K14 - tvr

TrrMyM no r{oAynK)

48. Orrpe4enurr roe(pQ
TOp 3aAaH KaK

w (P)= o,ii * 94 (
p

49. Kalr onpeAeJr[Tb B

43.

parroua? (rr:o 6uron - 1)

rrft upon;ecc B cvcreMe crll4Taercfl 3aKoHrIeHHrru? (roruauecrno

r o6 o6rerre yrrpaBneuux, uto6rt nrt6parr rLIn perynttopa? (r<onrave-

MeroAa o.rrrrrMyMa tro Mo4yJrro nepeAarorruofi Qyurquu? (rornve-

curH €rJr, c(poprrauponannrrfi peryJrrropoM B TI,ITIoBoM KoHType

ereuus? (r,onnqecrno 6arnos - 1)

BpeMeHr{ o(iirema yrrpaBJreHr{r (epelrx pasrona)? (roruuecrno 6arroe

rrprd3HaK r4 rderor o6remrr c caMoBbrpaBH[BaHr{err,r ? (ronrzuecrno 6ar-

yrBepxreHne: " YcrauoBr,rBrrrraMcr pe)Kr4MoM CAP na3Hsaror rarofi
Bbu<oAHa.f, BeJrprrrr4Ha o6rexra He r,r3MeH.f,erc.f, Bo npeiraenra"? (xonHve-

nnpoBanprfl,? {irco;rr,ruecrno 6a.u.uon - 1)

IIaJIbHyIo 3aBI,IcLIMocD roe(p(puq?IeHra repeAaqll K66=f(x) o6rexra
xapaKTepncTHKa Koroporo onr4cbrBaercfl pefpecclloHHblM ypaB-

x+2 ft<omrrr:ecrBo 6annon - 1)

sosAeficrBlrro X 6lur r43BecreH orKJrr{K o6rerra yflpaBneHas Y eo

). Kar orpeAenrrrs xoe$(praqrreHT repeAa.{u o6leKra ynpanrenux?

- 1)

r4MaJrbHoe 3HaqeHr.re roe(f (puqueHra rrepeAaqu o6rer<ra yrlpaBJreHn.fl B

rcoft xaparrreplrcrr{Kr.r o6rerra ylpaBJreHr{x? (ronlEuecreo 6arroB - 1)

nbrrlplrorqraii roe$$uqrreHT rrepe.qaqI,r K czcreurr c [ocneAoBaretlb-
sJreMeHTorl? (norurqecrso 6arros - 1)

IILI9HTbI Qt6 vI at pe3ynbTllpyloqeu cTaTuqecKoII xapaKTepucTr4KI4

(ronn.{ectno 6arrosAByX noCneiltoBaTeJlbHo BKrroqeHHbrx gJreMeHToB

qECKI4M cuoco6ou no rpunofi pa3roua IIocro.aHHyIo BpeMeHI,I o6rer-
- 1)

fi QlT rrcqrae f, W (p) = + - 
orpeAenllre nacrpofir vI rra-

p'+5p+6
Jrrropa (xos$Suqreur K - ros$SnqreHr nepeAatrr4 nporopquo-
rpfipyrouero :rena), HacrpoeHHoro Ha rexul4qecKufi ourraruyu (on-

uuofi $ynrqrEra) (rornqecrBo 6annon - 2)

eHT [epeAaqlr pefyJuropa Kp I4 BpeMs rl3oApoMa Tys, galrLr perynfl-
bHOe COeAI,IHeHLIe [pOlOpq]IOHiIJIbHOTO I4 I'IHTerpup]TOIIIero 3BeHa

6arrron - 2)

3a[a3AbrBa )JrrA rrrfl. acrarllqecKoro o6rexra y[paBneHl{.f, rlo rpunofr



53.

50. n:rs o6rerna c

craHAaprHoro IIIrI- Jrflropa (rorr$suqr.reHT [epe.4aqr,r pefynrropa Kp r,r BpeMr r,r3oApoMa
'116), HacrpoeH Ha rexHraqecxuft orrrr,rMyM (onruruyna rro MoAynIo nepeAaro.{uoft

$;rHxuuu) (tto 6atnon - 2)

51. Kar onp€trrlJtfl15 rlr{ eHTbr a' 1 14 a s yp a3H eH r.rr cTaTr,rqecKofi xaparrep \lcrvrKu o 6sexra
yflpaBneHr,rs B BrrAe 1x-fas no er(cnepuMeHrairbHonay rpa(fury? (ronzuecreo 6annon - 1)

52. Onpe4enur:e r.rrlr4euTbr rrapanneJrbHoro fll4-perynrropa (rcosSSraIII{eHr nepeAauu

IIpoIIopqpIoHaJrbHo 3BeHa K rz xoeQ$r4rllreHr lrHrerplrpyroqero 3BeHa Kn), ecJII{ peryJlt-

.ruofi {rynrquefi l\(p)
p- +Jp+b

fi (p'ynrcqura w/il =W (xorn.recrn o 6alrtrcn -2)

corrpoTr.rBneHr{s MeAHofo repMoMeTpa colporI,IBJIeHI4t rpaAyI{poBKIz

20oC. (a:,1,26.10t 1/"C) (rolnvecrno 6a-unon - 1)

TO,p 3aAaH B BLIAe rre

54. /fitt rpeAoraBneH
cB.f,3brBaroil[ee ee BX

r4rlr,reHT nepeAarm 3BeHa, 3aAaHHoro uepegaro.rHoft Synrqueft

45
(rcoruueclno 6annon - 1)

lepeAaroqnoft $yHxrq nu n:.;r6 epnre BepHoe pa3HocrHoe BblpaxeHue,

rd BbrxoA. (Koruqecrso 6a-nnon - 1)

55. Karc onpeAenr{rb rrr{Hy flepepe.ryn[poBaur,rf, o rro rpafturrcy repexoAHoro upoqecca?

KAKOMV TI,IIIV MOxtHO OTHE-

(K,orr,r.recrBo - 1)

56. O(irercr ynlpaBneHut rrpeAcraBJrxer "VponeHb BoAbI e 6aKe). K
CTLI STOT OObEKT YTI rEa? (xo:rrruecrBo 6a-nnon - 1)

57. ltar orpe.4enrrb Hyro Bper\reurr acrarr4qecKofo o6rerra no xpunoft pasrona? (xo-
NUIqECTBO O,AJIJIOB _

58. ftx o6rerta yn .s, orrrcbrBaeMoro araQ Sepenqr{aJlbHblM ypaBHeHLIeM 3y + 4y =$v
onrpeAeJrlrr,r roeQ(pra rrepeAarm o6rerra (xoru.recrno 6amron - 1)

59. fitrx o6len:ra yn Hrr.f,, orrrrcblBaeMoro au$(pepeHIILIanbHbIM ypaBHeHI,Iev 3jt + 4y =8*
onpeAenl,ITr3 IIOCTOT

60. LIo KaKoMy Bbrpaxe

BpeMeHri o6rexra (rorzuecreo 6annoe - 1)

ro MoxHo orrpeAeJrrrrb cKopocrb pa3roHa no xpunoft pa3roHa nnt
acraruqecKoro oobe lprr lr3BectHoM yr"Jre cr, HaKnoHa KacareJlbHoft Ia raglreneHI4l{ BXoA-

rrcrro Bo3.Ileitctsus. ? (ronuuecrn,c 6a.nnon - 1)

6 1 . Pacc.rntair"te 3HarIeH

50M npu rrrMrrepary

62. Onperye.[plle 3HarIeH 3AC, aHAyrlnpyeuoft n gJreKrpoMarHIzTHoM pacxoAoMepe c AIraMer-
poM rrpoxo,4Hofo o-T

1O0urr.r, Q == 200 u'l
63. Orrpe4ennle

aou. B KarrecrBe

x d, upu pacxoAe nogrr Q, rrHAyKurd{ MarHktrHoro rIoJIt B. d:
, B :0,01 Tn. (xonnuecrBo 6annon - 1)

rrer.r3BecrH ofi xlaAxocru [p]I IBMepeHLII{ [be3oMerp^HqecK]IM Mero-

osofi Nr.rAnocrrz r,rcloJrb3oBaJracb eoaa (0, 99 9 8 r/cnr' ).,{aueHI,re
HCII3BECTHOI4

?
JII'I qECTBO OAJINOB -

cocraBr.rJro 2rlla, AaBneHIae o6pasqonofi xLr4xocrra 2170 tIa. (t<o-



65. fi:rtx orpeAeneHr{t

67. C norrorubrFo BoJrb

rJrre npr.r MErKc

ICIII4Tb MAI(CII

69. l{aroft rr{n r.r3M

70. Karas cxeNra BKJrro
qI,:BACT (

71. Karoe 3HarrreHne lrM
aMnepMeTpoM

bannos - 1')

7 2. Il1tu r.{3Mepeur.rr4 n

HanprxeHuH c

73. C rcarcofi uenofi

74.He:wy paBerr KJracc

MepeHr.r{ 5 A s

75. Kax Ha3brB€rlorc-s

77.Kax Ha3brB€rercs no

78. Kax o6ogua..raercs e

79. Kax Ha3brBaLerct

Nrrz.recrz He:o6

80. Karc rraccu(puqu/-
( KOII4aI9CTB,O O&IIJIOB

64. C nouorrlbro KaKoro
rutrecrBo eiarron -

Moxrro r.r3Mepr.rrb reMrreparypy rBr,rxyqeroc.f, o6rerra? (ro-
)

HrIeHTparI[ra r(aKr4x ra3oB MoxHo r{cnoJrb3oBarb repMoMarnurnufr ra-
6a;rnon - 1)

c onpoTt4 BJreHlre rxyHTa I'nfl paclllupeHr.Itr npeAeJroB MarHr{TogJreK-

nepMerpa c roKoM rroJrHofo orKnoHeHr{e 16=19 uA, nHyrpeHHHM co-
rrporrrBJreHueM Rs: Ou.qo 3HarIeHHr I:100 NlA. (xorz.recrBo 6an.rron - 1)

cpe.qHeBbrnpsMneHHoro 3HaqeHlrs r.r3MepseTcfl HaEpDKeHr4e rro -

CJ]:E.IIOBATEJIbHbX I,IM ynbcoB (t:lrvrc; T:10uc), rroKa3aHu.f, BonbrMerpa 12B. Oupe4elurr
0T'HOCr,rTeJrbHyro [o rrrHocrb npra 6 opa Anfl orrpeAeJreHr.rr e(p (f exrunnof o 3HaqeH r4s. r43Me-

pr:eMoro Hanprxe . (romauecrno 6annon - 2)

68. /]:ranHrni creplreub KpyrJroro ceqeHr{.fl (d:15 vv), nrruolneHnrrfi Hs cralwr Y8 (HanpxNe-
o Bo3MoxHoMr ycr{nr4r4 350 MIIa; MoAyrrb ynpyrocru 210 flla). Onpe-

Ha.rprxeHrno I0%o).

Bo3Moxuoe rr3MepfigMoe ycunue pacrrlxeHux. (IIpa 3arrace rro
KoJrprqecrBo 6,arros - 2)

MeXaIlLI3Ma MOXHO r.rC[OJrb3OBaTb AnS r43MepeHUS TOJTbKO rro-
1)crorHHofo rora? ( uqecrBo 6ar.iros -

t Mr.rJrJrrzzrM[epMerpa nocrorHHoro roKa c BbrrrprMr,rreJrf MH o6ecne-

) n4noe 6om,uryro rryBcrBlrrenrsocrr?

Aonycrr4Marr orHocr,rreJrbHarr florperrrnocrb rz3MepeHur roKa'7,5 A
rorrHocrr{ 1,5i c nepxnr4M rrepeAeJroM r.r3MepeHux 10 A? (ronrauecrBo

r4fl lnanpfl:,Kerrprr BoJrbrMerp rroKa3rreaer 3 6 B. Cpe4uee KBaAparr4qe-
CKOC OTKJIOHEHHC NO ft 0,5 B llorperuuocrb or [oAKJrroqeHr.rr BoJrbrMerpa B cerb
-1 B. Kaxrze 3HarreH g I,IMeIOT AOBepI4TenbHbIe rpaHr{rlbl .4nt I4CTI,IHHOTO 3HarIeHI4g IIAAeH'rt

rrocrbro P:0,195 (tp:2)? (xolrnuecrno 6aruron - 1)

r4s. c re Iy eT Bbror4paTb BoJrbTMeTp, ecJrr{ HeooxoAkr Mo KoHTponr4poBaTb
HarrprxeHr4.s c To Io 0,1 B? (xonu.recrno 6allos - 1)

rrHocTH aMneprMeTpq ecrwr IIpu noBepKe aMrrepMeTpa c [peAenoM rr3-
I,2, 3, 4, 5 ,\ nonfrunrl cJre.4yroque rroKa3aHr{r o6parqonoro npn-

oopa cooTB,eTCTBeHH 0,95;2,07;3,05; 4,08; 4,95? (ronnuecrno 6annon - 1)

r4fl . Harp Ai,)Kenlus. u cr.rJrhr ToKa B oIbTM eTp oM rz aMrrepu erp ou ?
(K<uu.{ecrBo 6zurros

7 6 . I4ctr o,aur.rKoM KaKoro Br.rAa rrofpeurrrocTr{ sBrrfleTcfl, HeTorrHocTb fpaAyrrpoBKr{ r,r3MepHTenb-

rqecrBo 6annon - 1)Horo oJreMe:cl.ta? (

cpeAcTBa r.r3MepeHr.rs, [pr{ KoTopoH orrpeAeJr_rrroT MeTponof}rqe-

30aHaJru3atop? (ron

66. P ttccuuraere 3HarreH

TprzqecKoro Mr4Jrlnra

cKrne xapaK'repHcTprK
qerlrBo 6an:ron - 1)

r4creMe SI Korz.recrBo Berrlecrna? (ronuuecrBo 6a-irnon - 1)

r[ cTaH.{apTvr3ar\vl]fr,3aKJrroqarot\uitcs B rrpocToM coKparrleHzr4 KoJrr4-
qe0TBa, TpIIIOB HJII4 yrux pa3Honu4nocrefi usp1enuft Ao Kor[qecrBa rexHr4rrecKr.r r.r gKoHo-

Ant yAoBJrerBopeHr.rr norpe6zreleft? (xonzqecrBo 6a;lnoe - 1)

rlcloJrHr.rreJrbHbre ycrpofi ctna no BrlAy norpe6lrelrofi eneprura?
1)

cpeAcrBa rasrrepenrEfi, npucyrqr4e eMy KaK eAr{HoMy qelouy? (l<onu-



,Cocraer4reru:

82.

83.

81. Kaxofi ocHonuoft
(rconavecrnro 6a;rnon

tzu pa6oru nporpnMM'pyeMoro nof^recKoro Ko'rponnepa (TIJIK)?
- 1)

9lo raxoe IICADA a? (r<owrrecreo 6anron - 1)

Kaxue rtrrrbr flepBr] Lr3Mepr{TeirbHhrx upeo6pasosarereft orHocrrc, K lpeo0prBoBare-
Jrr.M feHepaTopHofo na? (r<onr,rve0TBo 6annoe - 1)

84. Kax Ha3hrBarcTct

r{o,cr6 AUll? (ro
qLIIJa, OopaTHill{ .4Jrr4He rIIKaJIbr H xapaKTepr43yroqa_{ \ryBcTBr4TeJrb-

6a-rrnon -- 1)

85. r{enay paBHal pa3perrrarcqar cnoco6Hocm 4x - pa3prAHoro I{A[I co rrrxanoft
15 B? (xonlFrecrso non - 1)

86. Karcoft rplrHrlrr[ r{cn AJrr ylpaBJreHr.rr cpeAHe[ cxopocruo r4crroJrHr4Tenbuoro
ME:KAHI,I3MA C ACI{HX HHbrM.{B}If&TrOJrgM? (rOnuuecrno 6annos - 1)

87. Ka.rlre rexH r{qecKr.re rrcloirb3yror cs. Ans. r.r3MepeHrzr yrna rroBopora (xolvtuecrBo
6zumon - 1)

88. Karr.le BlrAhl
xrzArcocrefi u

89. r{ro raKoe K BHaS XapaKT€:pr4crr.rKa perynupyroqero opraHa? (ronuuecreo darroe
- l)

90. Vro raKoe 9.KBr4

1)
cKopocrb r{cnoJrHr,rreJrbHoro MexaHr{3Ma? (xoJll{qecreo 6anros _

IIPOfPAMMA
BCT)mg1s151t ro ucrrbrTaHl.Irr (Mexlucrlr{rrnr,rHapnoro sr<sanaeHa)

ilns arcrqux rB Marr{cTpaTypy no HarrpaBJreHlrro
270'404 -Y eHue B TexHurrecKr.rx cr{creMax (trarncrparypa)

(Anro TexHoJroruqecK[x npoqeccoB r{ [por{3Bogcrn)

pefynr{p
ra3a B

rql{x opfaHoB [crroJrb3yroTcfl B cr.rcTeMax ylpaBneHr,r, pacxoAoM
5onpono4ax? (xonuuecrno 6annon - l)

*-x
san. xa(pe4pofi ACV An4peen C.M.

npo(f eccop llapcltrrcun B.H.

.{oueHr Ps6qHKos M.IO.


