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AHHOT ALJj/lN K PABOI{EIZ IPOI'PAMME AVICI\VIIIJII4HbI
((OH3HrrecKr{e ocrroBbr rroJryrreHtrq uH{opMalluu>>

lo ocsonnoft npo$eccraoiral;loi.i o6pa.:oaare"'muoii nporpavue no HanpalreHuto [oAroroBKr4
12.03.01 dlpu6opocrpoeuue> (ypoeeur, 6axa,ranprzara)

Haupan.nennoc rc (nporpu,rr): l4xtpoprr.raquouuo-r,r3Mcpr.rrenbHarr rexuura, TexHoJrorurr4 t)
HHTeJrrreKTyanb r'ibre cprcTeMbr
Tpyaoenaxocrl AucrlurJrprHr,r - 8 g.e. (288 qacoB)
(Dopma npoMexyroqHofr arrecrarrnu - 3x:laueu.
B pe3yJrbrarc ocBoelrufl AHcrrun,'rr{H},r o6yvaruuuiicfl AoJr}Kerr
KOMIIeTeHqr{frMtr:

o6,ua4arn cJreAyrorqHMtr

- YI(-1: cnoco6nocun ocyrqecrBrsrb rror4cK, KpxrlrqecKuft auanfis ct4HTe3 uu$opuaqrau, npxMeH.f,Tb
cr4creMHr,rii noAxoA Ans perrreHu.s nocraBreuHbrx 3aAaq;

- OIIK-I: cnoco6socrrro fipr,rMeHrrb ecrecrBenuoHayrrHbre r4 o6rqeranxenepnbre 3Har{ur, Mero,46r
MargMarl,IrlecKoro aHufiI3a LI Mo.4enupoBarrr4t B lrHlr(eHepHofi AetrenbHocru, crxsauuofi c
npoeKTupoBaHueM a KoHcrpyI,rpoBaHHeM, TexHonor[rMr4 nporr3BoAcrBa npz6opon r.r KoMrrJreKcoB
IX rapoKof o Ha3HaqeHr.Irr.

CoAepxanue AuctrrrrrJruHbr:
,{zcqnuuua <Ougtl'lecxre ocHoBbI lro:ryqeuraa rzHlpoprrlaqru)) Bxtrroqaer n ce6x cle.4yrolu4e pa3AgJr6r:
(Dopvra o6yuenns oqHaq. Cenrecrp 5,
1. I{u{optralluoHHo-lHepreruqecKue ocHoBbr reopu[ uruepenufi, Crgs6 nous.rui 3Heprlt14 r{
uuQoprrtaqrarz. Cnrt reopvra uu$oplraqar.r c reoprefi Nruepeuzfi. Knaccrzourautr Susuvecrcrzx
sQ<ferron w snr'e:auir.. flpurrerenae Merora 3neKTpoMexaHxqec(ux aHurotuf4 Arfr. a*atrr3a r{ cr,rHTe3a
flepBrjqHr,rx rBMepr4TeJrbHbrx npeo6pa:otarelefi. 3Srfexrsr v flBrre]f'prq, Hcnorb3yeMhre Ans
npeo6pa.:ooaHul 143MepreM6rx $Hai,rvecxux BeJruqaH B cr4rlraJrhr 3Jrexrprauecrcofi nptrpoA6r.
2. Ougtqecxnc ocHoBrr co3Aanus S,rerTpoMexaHr,IqecK[x r{3Mepr,rreJrr,Hblx npeo6pasonare.neft
reHeparopHoro runa. llresoe$SeKT u ero [pr.rMeHeHr.re B r43Mepr,rreJrrHofi rexszre. 3lenrpocrpurqur u
o6:racrlt ee rlparirI4 qecKofo [cnoJr63oBaHr4r B r,r3MepI4TeJlbuofi rexuuxe.
3' Teplror,rex rpnqecxr4e Ir raJlbBaHoMaurllrlrble rr[rfercrr,r B rrpoBoaurrKax n rroryrrpoBoaHr{Kax,
flpaxruvecxoe flpfiMeHe]rue repMo3r're( rpHqecxrx sslreHr.rfi B rz3Mepr4rerbHux ycrpoftcrnax. O6rqar
xapaKTepl4cTvKa rarl'BaHo,r4arHl.lTur'tx oQ<fexTon. 3<f$ercr Xo:ua z npr4MeHeHr,re ero e a:nepure:Guofi
TEXH14KE.

4. (Dugrlqecxue ocHoBbI TeH3ope3rrcrltBtrr'rx r,r3Mepr.rre.nsHrrx npeo6pasona re,iefi. (Dzgzqecxue
ocuonu pa6o'rlr, co3aaHns, ycrpoficrno reH3ope3r4crr.tBq6rx npoBoAHriKoBbtx r43Mepr,rreJrLu6rx
npeo6pa.:oaarerreft . Maruu'topegucrrlsunft s(l$er<r r,r [pr{Meueur.re ero AJrr noJryqeHr.rr r4 xpaHerrat
unrlopr,raqr.ru.
5. @ulrlqecrue oclroBr'I TcpMope3lrcruBubrx rl3MeprrreJrr,lrrrx npeo6pa:ora're,reii,
Tepuopesucnrrrrbre, TerrJroBbte r,r r[orope:ncrrznr{bre h3N{epr4Tenburre npeo6palonarenu.
6. Oficllqecnrae ocHoBbr co3aaHlrt 3JreKTpoxr{Murrecnr,rx r,r3MepnreJrbur,rx npeo6pa:oaare.neft.
flolrporpaSauecxnii o<f $err B pacrBopax u oco6essoc'ru fipr4Menenr.rr efo B lrMepr.rrenbHbrx
ycrpoficrnax. I(ougyrrouerpuuecrue Ll3Mepr4reJrbH6re lpeo6pasonarenz. Slerrporunerrauecrue
flBrel'luf. H npI'IMeHeHI4e hx e nsveprre,rruoii TexHHKe. faltnalruqecrue LI3MepLITe-rrbHbre
npeo6pasoeareru.
7. (Dllgu'tecrlle ocHoBbI co3AaHltn ]rHAyxlnBrrbrx n3MepureJrbHbrx upeo6pa:onare,reft. O6uas
xapaKTepi.rcrr4Ka ecfQexron z ssreur4i, Hcnorr,3yeMbrx /lm MoAynsqua flapaMerpoB uaruurHux rlenei
I{3MepIrrenbHbIX npeo6paronarenefi. 'l'eoperu'recKlle 

ocHoBr,r co3AaHrr.s r4HAyKTr.{B}rbrx r.r3MepxreJrbHbrx
npeo6pa:oeareleft. 3lerrpouarultrHrle, Bl4xperor(oBHe, MafH ToMoAynrqrrouubre, MarHI4Tno-y pyrue
143Mepr.rrenr,Hbre npeo6pa:oaare:ru.
8. @u:uqecxuc ocltoBlt co3AaHun eMxocrHbrx n3Mep[Te,'rbH6rx npeodparonare.neft. flprzHqun
pa6orsl eurocrnl>Ix l-t3MgpllTeJr,rrl,tx ycrpoiicra. Co:;1aune eMKocrHbrx r43Mepr4Tenbx6rx ycrpoficrn,
ocHoBaHHIrlx Fra VrpaBJteHI.IU II43r'reKl pUrIeCKLMh CBOr.rC.r BaMli MaTepr4aJtoB.
9. (Dns[.IecKatr npupoAa u ocuoBnbre :]aKo]toMepHocru reHepaqr,rlt rconedare.nrnsrx I,I BoJrlroBbrx
npoqeccoB. Kore6aHIas u oco6essocrr.r ux lrcrroJrbsoBaH ust gnt gel're r43MepeHur. Pa-eHosr4auocra



/

Kore6areJrbHr,rx cr4creM. Br,rAbr Kone6anufi. Cnoco6u npeAcraBneHlrs rone6anr,rfi. OcnosHEIe

MareMarrlqecxl.Ie coorltottlenllfl, onl4cbrBato[lue ro:te6atensgste npollgccbl.
10. Ilpunqulrr,r fiocrpoetrufl ]r3MepuTeilbu],rx ycrpoiicrR, ocHoBaI{HbIx, lla reHepaqrll4 Il

pacupocrpaHenr{ri yrrpyrux xo.le6ausii u BoJnr R parJlu.r}rblx cpegax. Ilpnurr nbl Ilocrpoeulatr

sIeKTpOMexaHI4 qeCKI4X I{3MepV TenI'HbIX npeo6pa:onareleft. OcO6euuocru reHepaIII4I'I u

pacnpocrpaHer.rr4f yflpyrxx xo.ne6anufi r4 BoJrH B pa3Jrr{qH6IX cpeAax. Ilbe3ope3oHancuble AarqrKrr u 14x

npr.rMeHeHLIe.
11. @usu.{ecrs{e ocHoBbt yJrr,Tpa3ByKoBofr n:uepureDuofi rexrurxn. I,bnyrarenn II [plreMHI'IKu

yJrbTpi)3ByKa. Mero4u ynr,rpa.:ny<orofi Ae(beKTocKonuu pt ,tx npl,IMeneuue. KlaCCUQraxaUux

yJr6rpa3ByKoBbrx rrbe3o3nexTpuqecltux npeo6paronale:refi. Saex,rpoiraaruzrntre ynbrpa3ByKoBr,Ie

npeo6pa:onarelN. AxycrHuecrve Meror'l6r h:MepeHH{ cl(opoc'r'u norol{a H TeMneparypbI. Axycruuecrui

14 ynbrpa3ByKoBofi ueroA l43MepeHt,tt ypoBHll, paccr of,rlufi 4o o6lerra'
12. 3{{enru B3ar{MoAeficrBl,Is 3ByKoBbIx BoJrIl co cpeaofi. Arycrcranul:upHblfi 3QOeKT.

Aryc.tosurtlucrouHufi e$$ercr. flpurrrenenlre yrtpynrx Kore6asufi LI BoJIH AJIx I,IccJIeAoBzlHI'It xlIBbIX

o6t ex'ros. Oco6esuocru reHeparlurr I,I pacnpocrpar&Hxr r[nep3ByKoBblx BoJIH B par]nv qHBD( cpeAax.

13, Ourr,r.recrcue OCIfoBLI aKyCTo3JIeKTpoHr.lcu. VcT poftcTBO I,l fipLIHqI4II pa6OrU IIAB -

npeo6pa3oBarerefi. Ocsonnsre rr.rrrbr ar(.vcroSnel(TpoHllr,x ycrpoftcrn. Ouroeurre KJlaccbl

aKycroorrrnqecKux I tpu6opoe
14. (D[cu.lecKac ocHoBr,r uSMepnteflr,Hof rexHI-|l r CB9 luana:ona. Afiana3oHbI 3JIeKTpoMafHI'I'uIoro

3JryreHur. tr4suepurelrnrre ycrpoiicrBa Ha ocHoBe sJrer(rpHqecKllx no,re6atellusx KoHrypoB H

BoJrHoBoAoB. Vc.rpoficrno u npr,rHr{[[ pa6orbr 6eclpoBoAHrlx I43MeplzTellnrrx CBrI cracT eu. .{ererropu
TepafepueBofo a14ana3oHa.
15. (D[suqecxue ocHoBr,r rerrJroBr,rx rr3MeprrreJrbnblx npeo6pa3oBarerefi. O6uue IIoHtrI'It reoprllil

relr11oB6rx ssreluit. O6uar reopua renloo6ueira. tr4:uepurenrnrre npeo6pasorarelu I'IK Avaua:ona.
flupoverpr,r. I er r,t.r guaeu uc r-r repvorpa$lr.

Ooplra o6yuerrut oqHaq. Ce*recrp 6.
16, (Durnqecrtne ocHoBEr onrosJrexrpoEHlrx u3Mepr4TeJbnrrx ycrpoficrr. OnTu'recK'Ie eAItrruIIEI

r,r3MepeHr,r{, Meroabr MoAyJrrrlrrr4 orrruqecKofi Hecyueft. 9reMeHTHag 6a3a ontosrer:rpounlx npu6opon u

ycrpoiic.rr. Onroslexrpouu6le npueMHr4r<z r{ racroqHI4KLI IlsJlfrenrrt. Stptfercrn B onrllqecKux cpeAax'

I,lnrep$epome.rpr,l. flpulreneune orrruqecKr{x ycrpoftcre n unt!opuaquonso-IEMepI{Ten6Hofi TexHtKI4.

17. Ou:uqecrilre ocuoBr,t orl'roRoJIoKoHrr],rx rt3MepIrreJrrHI'Ix ycrpoftcrn. Oco6enuocru

pacflpocrpaHer{ntr ?JrexTpoMarlrr4Trrbrx BoJrrr B roJrr,IX BoJI}roBoAax. Oco6eunocru pacflpocrparleHlrt

cBeroB6rx BoJrH B ar4oreKlpxqecKoM lonHoBoAe. llpuunHrt yxyArlreHtrt npolycKalo teii cloco6HocrH

o[TI4qec11tx BoJIoKoH. Ocnosulre npnHqanbr KoHcrpy]ipoBaHuq Boro(oHHo-olrrrqecKl,tx AarqlrKoB
18. <Duruqecrcue ocHoBbr ul*repelruft IrapaMerpoB HoHIr3rrpyuloro Ir3ryqeul,ls. I'Icroqnuru

r4oHrr3r,rplToulux rzs:ryrenrafi. O6laCrr npI,IMeEeHI4.[ IloHIcaIII4oI{IIbx lpeo6pa3oBaTefleft.
19. (Duruqecxr.le ocHoBbr ro,'re6are.nr,nofi cflerrpocKonM. MeroAu I43MepeIrI4t c IrclloJrb3oBturlteM

pe3oHaHcrror.o B3ar,rMoAeitcrBrir gJreKTpoMarHI.ITIroro rIoJIt c BeqecrBoM. 3S$er<r 3eeMaua' 3tp$err

Ulrapr<a. 3:rerrpoHHrrii napavaruurrrlrft pe3oHarrc. fl4epnHil naaruuruufi pe3oHaHc, ero [pI'IMeHeHI4e.

Marnurnope:onaHcHarl Tol{orpa$rzr. 3$1|err Mdcc6ayepa. -flAepuuii raMMa-pe3oHallc. Mero4 flfP

cneKrpocKorll4lr. 3tfQexr nonepxHocrltofo [na3MoHHoro pe3oHaHca.

20. CnepxnponoAr{Mocrr, n [pr{MeHeHue ee B |{3Mepure,'rrsoft rexuuxe. KnaHroeo-N,IexaHr'IqecKoe

o6rscsenue rnleHr1r cBepxnpoBo,4r.rMocrr4. flpurr,reuenrar ceepxnpoBoAnlrxoB B I{3MepI'ITeJIbHofi TexHI'IKe.

3{$cr<r Meficuepa. Keauronufi e$$enr Xo:rna. 3S<ferr ,{x<oserf coua.

21, Crannpyrorqfie Margr.rrubre MlrKpocKonbr Ha ocHoBe CKBII.{-unrep{eporvrerpoe. Ougr'rqecKrae

oqronu CKBi4l.l - l,Ir.rrcpocxonuu. Yc'rpoficrno n [pI{Mel{eflue cKaI 'Ipylolqefo CKBtr4.{-lturpocrona.

22. MeroA l.rrcxrpoHorpaSull. Ocuotr,r reoverpuuecxoii srerrpolrHofi o[TI4Kri. Yclpoficrno a npuutltlu

pa6orsr elexrpoc.rarr.rr{ecKux n Marrr}rrr{hrx lrzrr:. Ilpaxru..tecKarl peilJr 3aql4t MeroAa gneKTpoHHof

"rnpo"*onr". 
fJpocneqznalonlufi t,'reu'rponHsiii M14KpocKoll. Pacrponlrii (cr<anupyroutr,rfi) 3reKTpoHHbIfi

Mr.rKpocKO[. l-c1tueetrft uonnrrft MrI(pOcKoI]. Vctpoicreo ]I [p]IHI{I'In pa6oTbl CKallllpyrcqero

TyHHenbHofo N{nKpocKona.
23. ([ruruqecxne ocHoBr,r arousoii cri,rosoi MrrKpocKorrun. Vcrpoficrno LI npIaHIII4n pa6orbr aroMHoro

cr,rJrorloro Mr4KpocKona, cr'{J rrprrMer{eHr4e. Cxanupyrcrulue 30naoBI're MI4KpocKonbI. MeroAu Il3MepeHLt,



rrcnoJlt'3yrolltr4 e AarqI,IKIr Ha OCHOBe KaHTIrJreBepOB. _
24. (Dus[.recxne ocHoBt r Ha orexHoJrorfift. VropsAoqeHHl,re yrJIepoAHbIe HaxocrpyKrypEl I'I ooJracrl'I

x npaKfliqecKoro npr.rMeneur{r. Csoficrsa u npr4KnaAlroe 3HaqeHLIe HauoMarepl4aJron. Ilpunqunrr

[OCTpoeHI4s 6tOcencopoe. flptzuepsr [paKTl4r{ecKoro [pI4MeHeHus HauoMarep[anoB B

uHSopMauHoH Ho-I{3MephrelrbHoii TexllI{Ke.
25. (Dagr.r.recKue ocooeHrrocrlr [epexoAa or MrrKpo- K HaHou3MepeHus[r. floHsru.s Kraccl{.lecKr'rx H
(BaHroBLrx cvcreM. KBaHToBrrf ocurrJrnrrop Ha 6a3e gJIeKTpoMexaHLIqecKoro pe3oHaropa. fiartuxu u

Mr.rKpoa{Troaropbr Fra ocHoBe MEMS-rexsolorufi .
26. Ocnonnsre upo6,remrr co3Aarrlls r{cKyccrBeHHbIx HefipoHorIoAoOHt'lx lr3MepI{TeJIbHbtx

ycrpoiicrB. O6rrlax xapaxrepr4crr.r(a opraHn3arlhh u dJyHKuI4oHI.{poBaHI4s ceHcopHbrx cucreM XI'IBbIX

o6r,erooB. Bno:ronrqecrufi neiipou. Teoperuvecrne ocHoBbr rlocrpoeHl4s tt tpyHrquouuponauzx

r.rcKyccrBeuubrx nefiponono,qo6uux ycrpoficrr. flonsrrae (MtrKlrx trsuepeuuii>. flousrrae (He'{erKon

Jrorux!{)). floHlrrrls 3KcneprHoft ct4creMb] I,I ractcyccrneuuofi uefipocerr't.

27. Ilpunqunrt Ilogt poeHrrs, crpyKTypr,r I,I pe?I(r{Mr,r paoorrr ocql{JrJrsropHr,Ix tBMeplrrerl'Er'lx
ycrpoftcrn c pery.nnpHofi Aunauuxoi. Ousu.recKue ocHoBbI flocrpoeHl4q u3MeplTerbHbrx ycrpoficrB c

r.rcnoJrr,3oBaH14 eN{ gBs3aHHbrx role6anuil ocufirrqropoB. flpranqunn nocrpoenlrt u oco6enuocru

Qyuxuuor*rporraHLrr r43Mepr,rreJrbHbrx ycrpoiicrB, ocHoBaHHbIX Ha I4cnoJIb3oBaHI,Iu cBq3aHHbIx ro:re6anuii

B clicreMax c AByMt creueg.f,Mll cno6ogu. flpunqznlt nocrpoeHfit MHofo3JreMeHTHblx ocqr4llJltropHblx

r.{3MepnreJrbtrLx ycrpoficrB, ocnoBarrnbrx Ha rrcrroJlb3oBanltu uenunefit+rx flpoueccoB B cJIoxHbIx

,IIhHAMI,IqCCKHX CI,ICTCMZIX.

28. @usu.recrue ocrroBr,r IIocrpoeHuR u3MepgreJrbHbIx ycrpoftcrn c [cnoJrb3oBaHIleu ue,tuueftsux

11poueccoB B cJroxHbrx ar{HaMaqecKrrx cllcreMax. OcHoeHHe 3ar{onoMepHocrl4 citMoopralrl43arlul4

cJloxr1blx AfilraMr.{qecKr,tx or4creM. Cr4Heptetzqecrcrafi noAXoA rt auanrty AI,II{aMLKr4 HenI,IHefiH6rx

upo{eccoB B oro)Kqr,rx cficreMax. Oco6esnocTu peulu3ar\ut4 HeJI HefrHLIX npoqeccoB B crrcreMax c

xaoruqecrofi 4uaauuroft. Helauefiusre xore6arelssue npoqecc6l n uynrrncra6uJrbH6D< c[creM,x.

,f,srerrue croxacrrrqec(oro pe3ouaHca n nenxsetnrx crrcreMax. I,Icuorir:osarue xaoca B ycrpoicrBax

o6pa6orru uuoopuaqilu I4cnortgogauue xaoca AJ]{ qerefi rlepeAaql4 I'tH$opuaqzu rlo JMI{I,I'M cBt3lt.

fleocneKflletr I4cuoJtL3oBaHI,It xaoca B KoMnLlorepHblx certx.

ParpaSorarl:
crapuruft npen oAaRareJlb
ra$e;rpu HI'

flpoeeprar:

,{exan OIrIT

T.B. flarpyruena

A.C. Aeleee


