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l.IIEJII{ EHLrfl Ar4 C Ilr4rr JrI4 Hbr

I{e.rnruu ocBoeHrrfl ArdcrlrrrrJrr.l I "B3aIauo4eficrsue Jla:iepHoro I43nyqeHur c Berrl

trBrrtrercfl. $opnruponallrze y cry.4 n suaHfifi cpusuuecrcux ocHoB rrl]rpoKofo K

$yH4alreurarrbHbrx rrpoqeccoB, rr trplz ns al{MoAerZcrel4u r4HTeHcI4BHoro olrrr{rl
I{3JrrreHrIr c BerI{ecTBoM, KoTOpbIe yroTQg, B ToM qr4oJre B psAe Jra3gpHbrx TexHoJrorvqec
IlpoueccoB, a Tar(r(e IIoJIyqeHl4e rr KTUqeCIg4X HaBbTKOB peaJrr,r3arII4Iz lro,4ooHbrx rr

llpzuqunuaJrbHo Balr(HbrM TaM(e fl
tpuslrvecr<uuu xapar(TepHcrtrr(aMr.r

KOHer{HbrMI4 rrapaMeTpaMu Qu3r,rqecKr4

.4AHIIbIE .fl BICIHI.I.f, .

IIJII4HbI B CTPYKTYPE OIIOII BO2. MECTO NII

flucqranrnua <Bsar.rMo.4eftcreue na3epHoro I43Ir{eHU_S c BexIecTBoM) OTHOC

oos3aTelrbHbrM Ar.rcrlr4nltr4HaM Baplr suoft qacrv OIIOI [oAfoToBrcr.r 0aKanaBpoB
HarrpaBireHuro <Jla:epHa.rr rexHr{Ka v HbIE TEXHOJIOII{I4).

flrur oonoeHrrs AaHHoft Aucuunn yqarqr4Mcrr rpe6yrorca 3HaHrzr, [onyqaeMbre B paM

cJreAyrorx,r4x npeArrrecTByroIIIux I'Lr
otrrr,rKa; Heruzuefirrar orrrr{Ka; Onrz
r.r3nrreHr4{.

rIJILTH: Ocnonrr reaHrosofi gJreKTooHrlnr{: Ito
Marepr{arrbr r.r rexHoJrorza; llpudMHr4Krr oflTr.rqec

B ro xe Bper\{{, ocBoeur4e Arrcqu rigrr ueo6xoArrMo AJrs ycneruHoro ocBoeHr4{ rrocr
Jrorua), a TaKlr(e [p oxo)r(,4eH Lrfl np e [Aullovnofi
uuofi pa6orrr.

ArzcI{I4[JIr4H, TarCr{X I(aI( (Jra3 epHble Tex

v HarrvcurLr.s Bbrly cKHoft r<n anradlu

Vcueuruoe ocBogHl4e Arrcul4rrJnz t <BsaIauoAeficrsue Jra3epHoro u3ryr{eHr4.s c Beurecrr

Qle4ylorqux :uauufi, yueuufi H HaBbrKoB, noryrreHHbrx[peArroJraraeT lJarvrrr4e y ooyqarcIllllx
I43r{eHIIr4 yI(a3aHHbIX AIICqUIInIZH I'I B X Ae npoxoxnenLnr yue6uofi tl nporz3BoAcrseHuofi [par{Trj

o 3uaune (fnsuuecnvrx [prrH (fyur<r1uounpoBaHr4.f, Jra3epHbrx cr4creM, yrrpaBJre

JIA3epHbIM I43IyrreHUeM, A TA

r{s.[rreHae;
OCHOBHbIX 3AKOHOB, OIII4CbIBA}OIUIIX SJIEKTDOMATH

o 3Hanue MeronoB 14 HaBbIKI4 aTeMaTurlecKolo ofll4calJuSl pacnpocTpaHeHufl. na3epH

I{3.rry reHlIr B cpeAe, a
r(olunbrorepurrx nro4eleft ;

6asonrrx nprzHur.rnoB co3AaHr4{ cooTBeTCTByrO

Vnreuue [przMeH.{Tb crlcre
ollTl4qecKux cr4cTeM.

3. ITOIyITIEIIEHUI4PI oEyq
o

B pesvltrare ocBoeHyrs. 1tz.crJu

pe3y,irbrarbr o 6p aro e auua :

3narr:
O B3AI,INtOCB,fl3b MEiI(AY OCHOBII 3aKOHaMIZ eCTeCTBeHHO-HayqHbrx II4CTIUilIUH

IIpo{eccaMa, rrpoTeKaroqprMrr rrpr4 gefr.crnuu nasepuoro u3ryqeHr4f, c BerrlecrBoM, a ra
MeTOALI MaTeMaTI4rIeCKOtO AIIAIILrcA LI

11ccJreAoBaHr.t.f, AaH]Frbrx npoqeccoB ;

fleTcfl- ycTaHoBJreHr.re rroHr4MaHl{t B3ar4MOCBs3lr

arrro4eficrnnr Jra3epHoro ra3Jryr{eHr.rr c BerrlecrBo

{4 TeXHOJrOfUqgCKux [poqeccoB, B KoTOpbrX peanr43y

rnrrft rroAXoA u ocHoBHbre MeroAbr npoer(TrrpoBa

)IrIEfOC.fl, OOpMI4pyEMbIE B pESyJrbTATE
DHVtfl , AII C qUII JII,IHbI

urr o6yrarouluitcs. AoJrlKeH AeMoHcrpr{poBarb

MoAenrlpoBaHlrfl, TeopeTr,rqecKofo rz SKcuepaMeHTaJrr)
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O OCHOI}HbIE IIPIIHIIIINbI IIOCTAHOBI

Ynrerr':
IBI,IIIOJIHflTb TIPAKTI,IqECKPIE PAI

xapaKTepr.rcTrrKrr, rr3MeprrTb flapaMeTpbr

. MOAelrl,IpoBarb rlpoqeccrr lt o6te

. ANa.JruI3IdPOI}ATb IIOCTABJIEHHbIC 3

. TIPOBOAI4Tb II3MEPEHHf, IIO 3AAAH

B.rraneirr:

. cnoco6noc'rbro npoBoArrrb oKorri

IAHIIbIE;
O HABbI.KAMI4 A{ATEMATIqECKO|O MO

o cnoco6nocrrbro paccqrrrbrBarb r,r

na3epHbrx TexHoJrof[qecKr4x npoqeoci

nasepnofi Quszxtr.
B pffynbrarc ocBoeHu.t Arroqr

uporpecczoHturbHbnuz KoMrrereHrltrflMvr'.

cnoco6nocrrro K ar{aJrrrcy nocraB

([K-1); roroBHocr]bro K MareMarr4trecKor

lr ux [ccJreAoBarruro ua 6a:e wal4t
caMocro.rrrensHo paspa6oraHHbD( rrporp

usuepeuuft rr HccneAoB aHLrA p a3nvrqHbrx (

4. CTPYKTYP

O6rqas rpyAoeMKoclr AracqarrJrr4

sKcnepr4MeHToB B o6racru ra^:epuoft Qzsuru.

bI c na3epHbIMI,I I{CTOr{HI{KaMr4

iepHoro Lr3rrYlell'Iflj

,r npu6opocrpoeHr,rs;

qrl;

tMeToAr4Ke,

I4CCJIe.IOBaTb

MeHTbr, oopaoorKy I{ [peAcTaBIrgTb 3Korrepr,rMeHTan

)nrrpoBaHr,rr;

rpoerrzponarb gJreMeHTbr 14 ycrpoficrea, ucrronmyeM
j a rarure trpu [ocraHoBKe sKcrrepr{MeHToB e o6r

JIrrHr,I o6yrarorquficx AoJrxeH oBna4erb cJreA)Tor

innofi 34arru uccJreAoBaHui,t s oll,acru upra6opocrpc

r tuo4enupoBaHr4ro rrpoqeccoB u o6:sexroe npu6opocrpc

rHbD( IraKeToB aBToMaTr.ISI4pOBaHHOtO ilpOeKTr4pOBaHl

,[MHrD( npoAyKroB (lIK-2); cnoco6socrr,ro K npoBeA(

reKroB no 3aAaHHofi lrero4uxe (ilK-3).

Ir COAEPXAHITE AI,ICqU[JIrrHbt

6 saqerHrx eAr{Hrrrl, 216'racoB.
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Jlercuun -1. Izl.rnv.reHrle r{ Berrrecrno. Pon

Arrcrlr4rrnr,rHsr c ApyfrrMr4 npeAMeTH

rrep0[er(T'r4Brrbx n<lcle4onanrzit.

2. Pa:ge.u 2" Mexaun3Mbr rrorJrorrleHll

lleru4un 2. Bozgeir.orBr.re Jra3epHofo rzsJr

Ocnoeurre ypaBHerrrr.f, , orrr4 cblBaroulrre

B BeruecTBe - KIIaocI,IIrecKaf, SiIeKTpo

arorrrapuofi cpeAEr. PegouaHcuoe

sJreKTpoMafHr,rruoM rroJre.,{nyxyponu

Jlerct4un -J. llornomteHrre na3epHofo 14

PacupocrpaHeHrze gJreKTpoMarHr.rrHbrx

MeraJrJron. Onrlr.{ecrue cnoft crea

rlofJroruaremrHoft cuoco6uocrv MeraJr

aHoMaJrbHoc:ur cKr.rH-g(f Serra B floBep

Jleru4un 4. Bitaurvto2leftcrene cBera c n

3onHa.s crpyKrypa rroirynpoBoAHr4Ka

lonyrrpoBoAtrrr4Kax. Oco6eHuocrra Me

Me)r(3oHHoro [orJrorq elr.vrfl,. Bnyrprzso
cnoco6nocru [onylpoBo,4HrrKa or
(poronos6ylKIeHr.rr rrolynpoBoAHr4Ka

4uS fi ysuouno -per<ovr6r{Harlr4oHHbrx rI

Pa:4en 3. Ilpoqeccbr, rrporeKarcrque
Jlew4un J. O6rqa.s xapaKrepr{crr4Ka

Csoficrea Jra3epHoro Lr3ryrrenus. 14 u

Bos21eficrsr4e HenpepbrBHoro 14 t4Mrryn

VpanHeuue rerrnoilpoBoArrocrrr r{ efo
PasAer 4. lFle.uunefturre aSQer<rrr
BEUIECTBO.

Jlercqun 6, Oononnrre s$(fexru HeJrrz

OuroeHrre ypaBHeHr4r neluuefinofi o
gerlurefiuoctbro. ilaeracun{ocrs

nerusefinofi cpe4e. Canao$oxycupoBKa.

Jleru4un 7. H<>rru:uetlnue stp(feKrbr B

MnoroSororrHoe nos6y>n4enue.

IIpo3parrHocrI,I.

Jlercqun 8. Honuueilurre s$QeKrbr B Ko

Henuueftnrre Bocrrpzr4Mtrrr4Bocrr{ rr

oneKrpoKanoprzuecruft e(f @ercr.

f apMoHt4 K. Vlero4r,r ocyulecrBneHr.rs

Parner 5" @HsuqecKrre MexaHrr3M[,r

Jleruqun 9. Te,xuonofr4qecnr4e Jra3epbr rr

Ouru.recxrle cxeMbr lasepuoft
repMoyrrpoqrreHr4e r.r cBapr{a. Jlasepuax

Teuu *rra6oP aroPunlxlAo'r
1. BosAoficreue $evrroceKyHAHbrx
2,. Tennoeoe nos4eficrnze na3epHo

r r43fraeMofi 4ucrlunluutr
w o6nacr.srr,ru. OcnoeHrre

B crpynrype o6pa:onauus., C

HarrpaBJreHr{s oyllecTByrorrlr4

I{ Arlccuuaquv sHeprurr B BerrlecTBe.

I4fl. HA ATOMbI II MOJIEKVJIbI.

rleccbr p aclpo cTp aIJe}Ius. 3 JreKTp oMaf HrrTHoro r{3 Jry{e

HaMr4Ka. Tenronas MoAenb. OrrIz.{ecHas Boclpl4l4Mr{l4

Hrle cBera Ha aroMbr. CAuzr aroMHbrx ypoBHe

CIICTEMA B CI,U]bHOM OE3OHAHCOM IIOJIE.

Vfl METAJ]JIAMTI LI KIX OIITI4qECKIIX CBOI4CTBA.

H B npoBoAsrrlux cpeAax. OcHosHrre )/paBHeHr4s onr
Crcun-sSSeKT v ero ceoficrsa, Hacroruas 3aBvrcLl

rtplr pa3nrqHbrx Br.rAax HopManbHoro crzu-erf$exra. B

OCTHOE IIOIJIOIUCHI{E.

rrpoB oAHrrKoBbrMr4 cpe.4aMrr.

Ocuosurre MexaHh3Mbr orrraqecKoro IrofJIoIrreHI4

3oHHofo kr BHyrpr.r3oHHoro rourorrleHu-f,. Hacurqe
HOe rrofJrorqeHue cBeTa pr 3aBldcvMocTb rrofJrorrlaTeJr

I(oHueHTpaurrr4 cno6o4urrx nocurelefi. Ku
noA nos4eftcrnzevr na3epHoro r43ryrreHur. Brul.s

rleccoB.

prr H af p eB aIIIctr M aTep r{ a Jr o B Jr a3 ep HbrM r.r3 Jryq eHr.r eM

u{ na3epHbrM r43lyqeHueM.

BIU.SHIZe Ha npoTeKar{r4e TexHoJroruqecKofo npo{
v3nyl{eHus. Ha nofllotqarcrlr4e I{ flpo3parrHbre cpe

r4fl, B pa3nurrHbrx rrpeAenax.

us uHTeHcr{Brroro Jra3eprror0 u3IyqeHr,rfl

HOI,I OIITI,IKII.

rcu" Herzuefivstfr ocqrrnnsrop. Ocuulnrrop c t<y6uu

xote6auuit or aMrrJrrzryAbr. CaMoeos4eficrnue

BFrx cpeAax.

ulaeftrtas voHusar\Lrs. fsreuue caMor4HAyrlu

HCr4pOBaHHbrx CpeAax.

bIX cpeA. 3Q$exr Keppa, SnexrpocrpuKrJlz^fl

ve nropoft rapMoHr4Kr4. Bos6yn<AeHrre

Bofo crrHxpoHr43Ma. llapauerpuqecKr.re reHeparopbr.

blx rexHoJrorufi.
pHoe rr3nrreHrre.

Jlasepnax rranrpoo6pa6orxa

MrrynbcoB Ha TBepAOe TeJrO.

w3 nweHkrf, Ha B errlecTB o.

Marepr.ranoB. II

B
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3. I4:yueuue pa6oru rBepAoren

MeTa"[Jrr4qeoKI,IX MaTepI4aJrOB.

Temu lparsmqecKux saHsruft
flp arr.rravecxrz e 3 alrflTLrs. rroAp a3yM

1. P'acnrpocrpaHeHrre ira3epHbrx n

axruusofi cpe4e).
'). Muor:oSorifHHoe nos6yrc4euz

cllJrbrroM pe3oHaHoHoM floJre.

3. .Ilaueuue oBera. Pacce.sur4e

4. Harpen Marepvrana na3epH

nornoqarcrqef o MaTepvaila.

:t. Onrz.{ecxzfi upo6oft rasos, B
6. Bos4,3fts1sze SelrroceKyHAHrx

s.0EPA30

llpone4eur're JrerflIr4oHHbrx 3aH

ooopyAoBaHrrbrMr,r KoMrrbroTepaMr rr
qreHr{e lercquft 4euoucrpaqrzefi
coBpeMeHHbrM na3epHunr o6opyloBaHr4

flpone4enue neKrlr{oHHbrx 3a

llpeno4araroneu Sopuynupyerct
paccMorpeHtfto. flpu srou leMoHcrp
rpeAbrlyil{u>i nexqufi, 3arev nperro

neKqr4r,r ooyltaroqrMcr 3aAaroTc.rr Borr

trocraBJreHurrx npo6JreM Ha ocHoBe

nexqufi u rpeArrrecrByroilIr4x KypcoB.

AeMoHcrparlrrr4 pe3ynbraron nos4efi

pexr.rMax, a TaK)Ke IJrfl Cr4Myn.{rlr4r4

TEXHOJIOrI414.

ftn nonuueHr4q ypoBHfl ycBoe

HaBbrKoB rrpoeKTripoBaEus, [peAycN4

sar.srufi. B EiLrAe coBMecrHoro pas6op

ra6oparopurx pa6or, qro cuoco6c
lpaKTr.rqecKr4x 3aHrrrr{fi npegyclrarp
pa:6opy KypcoBr,rx pa6or yqauuxc.tr,

TaK)r(e caM npeloAaBaTeJlb, 3aAarOT

CTEIIEHb BbIIIOJIHEI{I4fl. 3ANAHLII. TIO K

ocyxlecTBJr s.eT cs. BO BHeayArrTopHoe Bpe

6. Orl;EIrrOrIHbrE CPEACTBA
TIPOMEX:YTO qHOTZ ArrNCr,q,

yrIEBHO-METOAI{TIECKOE O

Teryrqlrfi Konrponb ycneBaeMocrrl

flo HecKoJIbKLI M Han paBJreHI4sM :

ro TexHoJIotl,IqecKoIo na3epa, Jlasepuax MapKr.r

perrreHrre 3aAay IIo cneAyrolllr,rM TeMaTr{rIecKr4M pa3Aen

n e cno6o4HoM rrpocrpaHcrBe rz B cpeAe (n rou urz

Heluuefiuas Lronu3a\us. finyxypoBHeBar c]rcreM

rz3nf{eHr4eM. Jlasepnoe ucnapeHr4e. Pa:

ylKAeHrre 3ByKrz B }KI4NKOCT'X.

nynbcoB.

ATE JIbHbIE TEXHO JIO f 14 I4

uit o6ecne.reHo cnerlr4anrr3rrpoBaHHbrMrd ay4uropvfl.
eKTpoHHbrMr4 npoeKTopaMyl,' qTo IIo3BOnrIeT co

rrbrorepHr,rx clafi4on. Jla6oparopurrfi Kypc o6ecne

rlo ArzcqulJrrzHe rrponcxoAlrr rro rgraccr4uecxofi Qo
JreMaTrzKa JreKIIrrr4 u Kpyf 3ailaq, [oAJre]Ka

pyercr B3ar4MocBqsr 4aHuofr TeMarI4Kr4 c l'rrarepvar
eM pacKpbrBaercs coAep)r(aHl4e Aaunofi reuu. B x
rIo3Bon.SrcIIIue rrM caMocTo_rlTeJrbHo HaxoAr.{Tb pelxe

cr y HIIX 3r.aHttit, noryrIeHHbIX t4x II
BkI3y anv3alll4r4 neKIIT4OHHO| O MaTeprzEura, B LIacTH

Jra3epHofo r.r3nrreHr4f, Ha BerrlecTBo B pa3nr4

+a3epHbrx npoqeacoB, rpzMeH.f,roTc.s uylr:ruue4ufi

neKqr{oHHofo MareprraJra u npuo6pererrr4r rtpaKTurrec

perrreHlze 3a4aq, a Apyrag. qacTb frocB.grlleHa coBMe

trbrx B Qoplae ycrHbrx rrpe3eHrarlufi. Cnyuaren
rrarorurrM Borrpocbr H coBMecrHrna o6pa:oM onpeAen
eoft pa6ore. Brnolueurae cauofi rypconofi

TEKyIIIE| O KOHTPOJITI yCTIEBAEMOCTT4,

IIO r4T Of AM O CB O F,JJ.Ltfl Ar,r CIIT4IIJIIIT{bI
CTEIIEHI4E CAMO CT O'ITEJIbHOI;I PAE OTI,I
cTyAEHTOB

nfl

AeHToB ocHoBbrBaerc.f, Ha ycrrerxHocrra na6orrr crv
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,),
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6.
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10.
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5,

6.

7.

8,

9.

10.
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2.

o

a

a

Brmolseuue xypconofi rur (4lx pefiruur-roHrpolefi J\b2 z J\b3);

Ycne uruo crb BbrcrynneHr4 nprr 3arrlr4re rypcoeoft pa6orbr;

Axrunnocrr, Bo BpeMt Hr,rx z [paKTr4qecK[x saugrl4fi.

ro Nb

TerrJro, Knnerrzxa /IaHHbrx npoq
Teunoeas l4oAenb na3epHoro CTBKIfl HA BEIIIECTBO.

Cesgib onrr,IqecKlrx rocrorHHbrx c Mr4KpoxapaKTepr4 cTrrr(aMrz MeTaJrJra.

OcHonnue Mexagr43Mbr orrrrr IIOrJrOrrIeHrr.f, B [orylpoBo.4HrrKax; MexaHa3M

Hepfrrr4.

qTannoB.

Auorraltur,rfi crcurr-e(f Qelcr. B aA B noBepxHocTHoe nofJlotueHr4e.
t{acrornas 3aBrlcr4Mocrb rrorll
HopMaJrrHoro cxurr-eQ Sexra.

relruofi cnoco6nocrr4 MeraJrJra rrpu pa3nrzqHbrx

Ourra.recxue rrpoqeccbl B noJryrr

Bnyrpusounoe [ornorleHr{e
nonylrpoBo,AHrrKa oT noH lr ceo6oaHr,x nocureleft
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