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1. IIEJILI OCBOEHI4TI Ar4CIII4tIJtrrrHbI

,{ucqunruna "llpuennuuxu ofiTfiqecKofo ra3rygeHul" oruoc

Alzcqr4nnrrHaM coAepxaurzr o6pa":ouarelru6rx [porpaMM rro

Kz "Jla.lepHar rexHI4Ka LI Jra3epHble rexuororuz".

I{enr usyvenvfl. Anar+r7rrvu6r - ocBoeuze o6ylarouqunaucrr

[paKT[qecKr,rx ocron Sorolr erpw Lt (f r.rsrzr.ecrrzx npuur{rz[oB

u3IyiIeHI..Ir, UCIIOJIb3yeMbrx B na3epHoM 3r(cfleplzMeHTe,

2. MECTO AIICUUTIJII4HbI I} CTPYKTYPE O]IOTI BO

fiuc4uutmua <<llprzelturrlr onrr4qecKofo H3Jrf{eHIdr) orHoo

HErM Ar{crlr4[JrrrnaM Baprrarrreuoft qacrl{ OlIOn, Zsyveurze 4ac

rrrecToM ceMecTpe.

[ucrlunnuwa 6azupyercx Ha MareMarr,rqecr<ou annapare 4r(fo

I{HTerpanbHofo I4cqr4cIeHr.s, TeopeTr4r{ecKlrx ocHoBax feoMeTpltq

onrr4Kr4. llonyueHHsre cry,4eHTaMa 3tralLrfl neo6xo4unart gnx

3aHnbrx c MeroAaMu o[TrrrlecKrrx rzslrepenuit rr sKcrlepr.rMeuTaJrb

pa3rfirlHbrx o6racr-{x HayKrr rr rexHuKI4.

KOMTIETEHIU4U OEYIIAIOIUETOC.'I, (DOP

3yJIbTATE OCBOEHU-fl AIICUI4 [nI,IHbI.
B pesynrrare ocBoenr{r ,qkr crIV rrJrr4Hbr o6y.ialorqzftcr AoJr)r(eFr

c.,reAylou{ae pe3yJrlTarbr o6pa:oeanna :

I) suarr,: -

(DuszqecKue Berr4rrr,rnbr, xaparTepr4cyrollr4e r{3ryireHrze. Ouep

roBble eAIIHIIIITT rzslvrepeuzfi (|tr{-4).

- Ocuoeurte rr4 rrbr l4crorrHuKorr r43ryqeur,i.s, uclorb3yro

3Kcrrepr4MeHre (1tr(-4).

- Crpylcrypnrre cxeMrr cpeAorB asvepeuufi. @u:aueorze np

ocHoBHBIe xapaKTeprcrr4Klr [epBl{rrnbrx rz3Mepr,irenbHux npeo6pa:o

2) yruerr:
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- I{CIIOJIB3OBATb

(onK-a);

HOpMaTLlBHbre rrpaBoBBle ,4oKyMeHTbr B O ir Ae

coBpeMeHHEre TeHAerrul4 r4 pa3

- npoBoAr4Tb HacTpor4Ky rrpl4eMrrlrKoB olrTr.rqecKofo u3ryqe

ycrroBr,rrx (IIK-4);

3) n,ragerr:

- cnoco6nocrbro yqlrrbrBarb

uo:ronzfi (OIIK-a);

- cnoco6uocmro o6pa6atrea:rr u asanrr3rzpoBarr Hayr{Ho- XHI4q Klro r,rH-

Sopvaqaro rro reMarr4Ke trccrre1oBalr4fr (OIIK-6);

- cnoco5uoctrlo K aHa-rrr.i3y ra pacvdry Brlxo.qHofo ol4rHara rrJ) B OIITIIqE-

cKoro r,r3ryqeuux (lIK-5).

4. CTPYKTYPA I4 COAEPXAHIITI AIICUI{TIJII4HbI.
O6qas rpyAoeMKocr;,qr{crlrrnJrrznbr coeraBJr.rrer 3 3ET, 108 .t

paropHbrx

HbIX TCX-

c olFPXAr{r4E N4cLprrltrI]4rrbr
nEKr{I,lr.r

Pa:gen (rerr.ra)

.4I'ICqUIIJII4HLI

Bugu yue6Hofi pa6orbr, BKllo-
qar caMooro.srerbnyo pa6ory

cryAeHToB
H TpyIOeMKOCT6 (B

06relr
yue6uoii
pa6orrr,
c npuMe-
HEHAEM

14HTepaK-

ThBHbIX

MeTOAOI)

(r uacax /

uerc K9HTpOJT{

rlioprraalupoue-

Xaparrepracrurrz
CBETOBOTO IIOTOKA

Tennorrre npn-
eMHTzKII U3JIyqe-
I]Ufl
@oroHnrre npz-
eMH!IKrI U3nyqe-
Hllfr
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l.XaparrepucrnKr4 cBeroBoro noroKa.



1.1. (Dzgraqecrcze Berrr4arr4urr, xapaKTepr.r3yro[Ir4e r43ryqeHr4e,

cBeTI4MOCTb, trpKOCTb, OCBentreHHOCTb TTOBepXHOCTII.

cBeroBble eAr{Hr4rlbr rc3MepeHzft. Ouroczrelru afl, erre

TeJrr,HocTb cpeAHero qeJloBerrecKoto la3a,

aa

.A

I,

2.

3.

4.

5.

o.

2.flpaer',t H rz rcu H3nyq eurrfi .

2.1. Crpyrcypnax cxeMa apeAgrB r43MepeHr4fi. llepeuvuu

IIp eo6pa3 oBaTerrr4, nprreMHbrft sleueur, qyBcrB

rrecKre [pr,IHIII4[bI pa6orbr nepBaaIHbIX ll3MeprrreJrb

Jre[,

2,2. Tenroebre npr{eMHrrKrr a3nyireHr4s. Kanopulrerprr. Eo.rr

eMHrrKr4. Hasuaueuze, np[ErIIrrIbr pa6or:u, TexHLIqecK!{e

@ugvqecxre [pr4HqI{[bI pa6orbr rr ocHoBHLre rexHr4qec

KI4 QOTOSJTeKTpI4qeCKAX npr{eMHriKOB r.r3ryqeHr4t.

@orosreuenrrr, $oroslexlporrHbre yMnoxzrelu, Qo'rct

cTopr,r.

2.5. @Iagu.recKue rrpt4urlr{rrbr pa6or6r npu6opoe c :apa4onori c

eMKocrb, 3apfrpoBafl. cBrsb, cABrzronrrfi perlicrp. OcHo

XAPAKTEDLICTI4KI{.

JIAEOPA'IOPI{bIE PAEOTbI
tr4suepeHrae ocBeqeuHocrr{ rroBepxuocrr.r.

Irlsuepeuue cBerr4Mocr?I IicrorrHrrKoB rd3ryqeHr4s.

Peftrunr - KonrooJn Ns 1 .

llsrvrepenrze iryBcrBr4TerbHocrr4 r4 nocro.qunoft npeuenu KaJropr4M

ll:vrepenue qyBcrBr4TeJrbHocrlr u fiocro{unoft rpeueuu 6olou

Pefi:ruur - KoHTpoJrr, N92.

7 . Vlzvepenue iryBcrBurerr,Hocrr.r u nocrosnnot BpeMeHr4 $orosreN,r

8. Irlsnaepeuae rryBcrBr4Terbn ocrrr v noc:ro.sHHofi npervreuu Soro

cTopoB.

5. OFPA3OBATEJIbIIbIE TIIXHOJIO|I4I4,

OTOK

ep

I

r43MeErrTeJrbHbre

sreMeiHr. (Dr43r.r-

npeoqpa3oBare-

H'roB.

o,40B,



i . ner<quonno-ceMr4uapcKar cr4creMa odyueHut (rpa4uqlro

na6oparopHbre saHarur);

2, o6yteuue B MaJrbrx rpynnax (nunonHenue la6oparopurx

AByx rrnrr rpdx uenoner<);

3. npzveueHue MyJrbrrrMeAr{a rexnonou,tft (npone,4euue lerqu

crirx sausrr4fr c nprlMeueur4eM KoMnbrorepHbrx npe3eHlaqi4. r A

poni4KoB c noMoulbro npoexropa u,ru )BM);

4. zuQoplraquonHo-KoMMyHr4raUr,roHr{bre T exnonoruz (npzivr

rlr.roHHrrx rexsolornf AJur Mour.irop?rHfa reKyqefi yc[eBaeMocr]z

rnnnc qHaT{r,rr7)'

6. OUEHOTTHT,IE CPEACTTIA AJIfl TEKyIIIEIO KO
BAEMOCTII. IPOMEXYTOTIHOIZ ATTECT
o cBoEHIIfl W[C[\I4I[J[I/IHbI ZI yqEEHO..METO

I. Hafitu c [oMorrlbro xpr.reofi oruocr4Terruoft cnerrpanruoit

Ia3a:

a) fioroK 3uepfrirr, coorBerorByroru,uf cne:ronoMy noroKy

sorgrr 0.45 iMxra:

6) cueronoft [oror, rrprrxo glnlvtitcn Ha r{HTepBaJr AJtr,rH Bc)

MKM ecJrr{ coorBercrByro[Ir4 ft floroK gneprvr4 paBen 5 MBr,

pac[peAeJleH paBHoMepHo no BceM AJrr4HaM BoJtH sTOrO r4HTep

B AaHHoM creKrpaJrr,HoM i4HrepBaJre (pynr<qux V(1") nunefiuar.

2. Hafiru cBeruMocrb rroBepxnocrr4, rrpt{ocrr} xo:ropoii eannc

rcarc ,B : Bs cos(D), rAe 1) - yroJr MelKAy HanpaBJreHr.reM fi3nyr{eHr4t

BepxHocTI4.

3. PaauorraepHo cnertqrzftclr Kyrror, ulaeroqrai Br4A rroJty

ropI43oHTaJr6HyIo [oBepxuocrr. Onpe;lelLITL ocBerrleuuocrb B I{

crrr, ecrv spKocrb Ky[oJra paBHa B u He saeucvr or HarrpaBJrellu .

EIITI,I HT-KOHTDOJIfl:

e Jrer(luouHbre 14

5o'r r rjpynnax u:

:{}r6rx r1 ceMr4Hap-

iIoHcTPPIITIoHHLIX

renue uu(poplra-

ry,4eHloB 14 KoH-

T'POJrIr ycrTrr-
nto IAM

I4FeJrbHOCT14

1,0 ma I4 AII4HOI,I

n or 0,t5 .qo 0,48

LIqeM riocneAnr4it

ma. Cql.t'rarr, .rro

or Hal[paBreE]4{

HOpMaf bro r( rro-

u, onrzpae:rca ua

r sr:ofi $onepxuo-



MOIIap EMeroT TeMnepaTypy,

npoBororreK 100 vr<rra, p.nw:oa 5

paBuym reMrreparype orpyxraroqeii

vna. Crrzra{, qro ocHoBHbIM MexaHu3

1 . JlaM6eproscxufi rzcroqurzK r,iMeer Bur 6ecKoHequo[ nrtoc

paBHa B. Hafiru ocnerqeHHocrb rrJrou{aAKrr, pacloJroxe

,4aHHOMy 14CTOrrHr4Ky.

2. He6onrurofi cserraruHux, uirleroqrzfi Br.iA paBHoMepHo

guyca R: 6,0 cu, HaxoArrrer Ha paaar-oslor4tt h:3,0 u o'r nona. flpr
B : 2'I0a xglxr2 u He 3aBr4 cr{r or HarrpaBJreHus. Hait:rn oc

HelocpeAcTBeHHo noA oBeTLIJILHIIKOM.

3. .{m u3MepeHr{r gHepfuv r4MtlyJrlcoB u3ryrreHlrr r4cnoJrb3y

lprreMubrM eJreMenroM (II3) xoroporo cJlyrrr{r rvre4uu[ Kouyc M

3aKlrcbro ve4u. Y4elruas rerrJroeMKocrb MeAr4 410 [>r</(ru.K). I{

MeHroM Kanopr,rMerpa flBrreerct. 6arapet uz 200Q MeA6-KoH

4aSQepenqaarrr,Hafl repMo-3,{C o4noil repMorapbr 50 uxB/K. Xo

lI3 sBrsetc.fl TelJroorBoA rryreM rerrironpoBAuocrr4 vepe: 5a.raperc

QuquenrrenrorpoBoAHocrn 3 90 Br/(v.K)), onpe4enate:

nocTorHHyro BpeMeHu r{aJropr,rMeTpa;

qyBcTBLITeJTbHOCTE KaJrOpI4Me:rpa;

uuxunfi npeAeJl u:velteuufi ?Hepfr.lt4 nplt txyMe

1. ,,{rix rr3Mepeurzf Moulnocrr4 HelpepbrBHof o r43rry.r'etufl tr

Merp, nprreMlrbrM gJreMeHToru (lI3) Koroporo cJryxr.rr HvKeJreBa{

I civtx 1 cu ro.nrqzuofi 0,2 uxlr, HaFreceuHas Ha creKJigI{Hyro rro

1 rraiv. Y4e:rHarr renJroeMKocrr HaKeJrr 410 [x<i(xr.K), utoruocrr,

xoeS$uqaeur rrofJroqeHr4fl u3ryrreH[r 0,6, xoe$SuqrreuT TerrJronp

0,74 Br/(v'K), yAenbHoe corporrzBJrer{r{e Hr4Ker.{ 10-7 O,u.v, reu.n

$uqlleHr cofiporr.rBrreHux 0,005 K-1.

nplz reMreparype 300 K, Cvrarar, uro

I I'IJIbHa.t{ CTOpOHa nOnJIO}ItK II

1.

2.

J,

OCHOBHbIM MEXAHKI3MOM TErIfl

opHMerp,

oxpr,rrHfr

III}IM 9J]C"

epMoIIap,

)nav 'tep-

{aar,rerp

roo6Mer'ta

rp (rcos$-

orlb3ve:tot ooJro-

errKa pp^lMepoM

oxKy 
tonu{r4Hoii
8;9 r/cv3,

rI4 CTCKJ]A

6lfi Kos4)-

O)I(KV TOJIIU]4IIOI4

:zrcerir 8;9 r/cv3,

aoguocj'rn crerra

parvpEblu Ko30-

roAAe{x?rBaercrr

l6rvreual ln3 qelrr-



eTc.q TenJlooTBoA nyTeM TenJronpoBAHocTI{ rrepe3 cTeKn.sHHy}o noAJI

Bar 3JreKTpoTeflnoByro cB{3b, oIIpe,q9Jrr]Te:

r. rrocTorHHyro BpeMeHr4 oonoMeTpa;

qeHu.s Mou.IHocTbro I Br.

2, fitta rr3Mepeurrr gHeprfir1

nyJr6cHo-nepr4oAr4rrecKux Jra3epoB

2. @usu'aecxue rrpr,iarlr4flbr paSour u ocuoBur,re xapaKTep

3. (Dugz.recKr4e npuHrlr4rrbr pa6omr u ocrroBnbre xapaKTeprl

4. (Dlrsu.recxfie flpr4nrlr4nbr pa6orur 14 ocuoBHbre xaparTepr{

5. @rzgu-recxue [pr4Hllrrrrbr pa6orrt repMooJreMeHToB.

Mero4 greKTpuirecroro 3aMerrleHur.

3nercrpoten.noBa-g cB{3b.

(Do:roener<rpualecKrre [pr4eMH14Krr Iz3ryrreHr4t. OcHosHrte x

@usuqecrze [pr4Hur4rrbr pa6orbr 14 ocHoBnbre xapaKTepr4

TOB,

6.

7.

8,

9.

2. oun'recxyro IOvr/Bt]vyecrBr.rreJrbHocrb 6ololrerpa;

J. MaKCLTM€rJrbHOe r{3MeHe.F{r4e TeM[epaTypbr [JreHKu nplr

aM[yJrbQoB I4 cpeAHe?I MorqH

I4cnoJrrcyercr rennonofi npr.r

nprzeunr,rff oJreMeHT Koropofo r4MeelrelJroeMKocrE 2.10-5 [xdK u

sQQlirlueur rennoo6ueHa 0,7. 1 0 -2 Br/K. OnpegeJrr,ire \4r4Hr4MaJrr,

rrprreMHoro sJreMeHTa IrpII I43MepeHr4r4 rrapaMeTpoB

i . na:epa Ha fiapax rrae4lr (eueprax arranynrca 0,1

HMlynrrca 1 0 uc, vactora rroBTopeHrzfl r4MnyJr6coo 10 xfq);

2. HeoAunaoeofo Jra3epa (xpactann llAf c Nd) c

4o6po'rHocrsro (eneprux aM[ynbca 100 u.{xr, AJrrrreJrru

qacrora rroBToper r4f r4MrryJrbooB 25 fq).

3. Teuneparypa oKpyx(arcrqefi cpe4lr T0

norJroIrIeHI4{ It3JryqeHrI{ IIpaeMHbIM SJTeMeHTOM B

0,6, e 6rzxueft zu(pparcpacrofr, - 0,,7.

1. OcnogHrre xapaKTeplicrrzKlt rerlJroBbrx [pIzeMHr4KoB u3ryqe

. I,i IHE VI{}ITbI-'l

: 300

nu4l r,tofr

H3MeplHnr r43ny-

eHvfl vrv-

eHwfl,

HLII4 KO-

uuuy4rca 15 uc,

. Kosif Qr.ruaer-rl

o6racrlri cfler{Tpa

)r4cirmKu.

4rofoereven-

reTueparypy

I,

Kanopir4M

6ono*e:r

flrlpo$er



3931642.

- M. : ,lloroc, 2013. - 37 6c .

1 0. @usv,recKrae nprznrlr{fibr pa6o'rbr 14 ocHoBHbre xapaKTep]r

I 1. @rzszqecKrae flpr4urlr4rrbr pa6orbr 14 ocuorHr,re xapaKTeprr

por z Qoro4zo4on,

12.@orovyectBr4TeJrburre npu6oprr c sapx4onoft cBs3bro.

l3.MO|I - eMKocr6.

1 4.3ap.r4onar cB{3b. CABHronufi perucrp.

e) Bonpoctr A,.rq nBerepnu eA!4ocrosrelnsofi pa6orur:

1 . r{eu ofipe.{enf, erc{ 6lrcrpo4efi crrue (porosneueuron?

2. r{erra orrpeAeJrrercf qyBcrBr4TeJrbrlocru tf oroslenaenros?

3. Kar<ue us Soroelexr:pr4qecKr4x rrpaeMHraKoB o6la4arot Halr

reJrbHocrrro e rauQpaxpacri oiz. o6 nacwt cnerTpa?

4. PacnonoNzre $oroener<rpr4qecKr4 e npneMur4Krz (Soroeneu

AI{oAbr, (poropeszcropu) n uopx4re Bo3pacraur,rr 6rrcrpo4efi creua.

5. rlro o3naqaer repMuH <nes$Ser<:runuocrr, rrepeFroca) AJi{

nux npz6opon c sapx4onoft cB.ss6ro?

7. YTIEEHO.METONI4IIECKOE I4 IIH@OPMAUI4O

I{EHI4E AI,I CUU[.,]TI4HbI"

a) ocrrosuas rrrreparypa:

1. f.f.Zurasuu, B.ll.9enu6auos <IprzeiraHuru onrr.qeoKo

yqe6HVK>. Zs4a:renrc'rno Ilans, 2014. -304 c. ISBN 978-5-81

pe314clro-

d)?V''-" " I

a Soto

lrue{ uync'rna-

rDpV, $oro-

rryTcrrl14renb-

oE qEECrrE-

o usrfveuu.a.

4-104i,-4 TD.'-- t ' --'

2. fxyrueunon, IO. f . Ocrrorrrr orrr[rKo-gJreKTpouHoro rrp

f3rexrpouurrft pecypc] : yqe6HnK. - 2.-e uzg.o nepepa6. z aon. / IO.

HI4fl

EI-IKOB.

1

3. AH4peen A. H., fanpunoe E. B., tr4:ruauuu f. f. u
ntrx: yue6uoe uoco6ue. M.: YnueepczrercKa{ KHr.ira:

http ://znanium.com/bookread2.pbB?bqol<:21159 1 7 8.

6) Aono,rrrure.nIuas nureparypa :

Ap. ecK14e -r-

t2. - 416 c.



1. Tapacon B.B., -f,rymeuroe IO.f. [eyx- a MHoroAr4ana3oHHrre crlr

HbIMrr npaeMHr,rKaMu r43ryr{ena.s. - M.: Iloroc.2007- 192 o.

http ://znanium.com/bookread2.php?book:469 1 1 6.

2. Anepuu A.lI. MeroArarrecKr4e yRa3aHHr. x la6opa'ropuuu

"Jlasepuue rexHoro 4n" / A. lI. Arepuir, E. JI. lllauancxax ;

http://e.lib.vlsu.rulhandlel 123 45 67 89 I 1 1 60.

3. TaxcaHrI M.B. 3nepreu4qecKr4e [apaMerpi,r 14 xapaKTepr4crlrKr4 n

Hrzx [3nerrpoHuuft pecypc]: MeroArzrrecKrr e yKa3attrfl. K B6r[orHe

pa6or no xypcy <tr{snrepeHr4e rr KoHTporL napaMerpoB Jra3epHoro 14

cauq M.B., Maftopon JI.H.- 3:rerrpon. TeKcroBbre 4aunrre.- M.:

yAapcrBeHHbrft rexlrzqecr<rafi yuzeepcurer vMeHr4 H.3. EaynraHa, 2.0

http ://www. iprbookshop.ru/3 1 6 5 9. 3I;C <IPRbooks>,no napoJrro.

8. MATEPIIAJIbHO-TEXHI{TIECKOE OE

IIbI
Jleruuonnrre ay ALl'ropvrl, ocrauldnnrre 4ocrofi (4nx r'lena

HoM Ans [poeKi{rroHHbrx crrcreM, rrpoeKTopoM ra uoyr6yxov (420-3,

HayqHa-s na6oparoprr na:epuoft Ar4arHocrr,iKu (104-3), y.re6Ho-Ha

$elrrocer<yu4uoft ra3epHoft rexHuKrr (107-3). AyAaropnn AJrf npo

ocHaLrIeHHBre coBpeMeHHbrMn rrepcoHi:rJrbHbrMr4 KoMrrr,roTepaMrr,

noK€urbHyro Brrqr4crrr.rreJrruyro cerb r.r'yKoMlJreKToBaHHbrMr4 Heo6xo

HsrM 14 rrprzKJraAHbrM nporpaMlfirsrrra o6ecneqeHr4eM ( 5 1 I -3, 1 00-3 ).
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