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lerurruu ocBoeHr.rr rracrlrrrrJrr,rHbr
o6yvatorqlu(cr rronrlMauut SusurrecKr.rx

<JIaeepn

B U CpeAcTB lI{3MepeHLItOCHOB

xapaKTepr.rcTr,rK Jra3epHoro ll3Jrrrelj^vrs, JIyrIeHlre npaKTr,rqecKr,rx HaBbrKoB AJrf,
r.rcnoJrb3oB auu;,s. :'rLrx suaunft. npu I{O 3aur,ru MeToAoB, CpeICTB ororufi,
HCrroJrb3ymtur4x Jra3epHoe u3nyqeHr.re.

3agaut:
'3HaK0MCTBO C COBpeMeHHbrMr,r V sx rzsuepeuufi; 

i

'Ilpa]ffIllrlecKoe ocBoeHr,re MeToAr4 rpo prfl na3epHbrx gKc,nepr4MeHTOB,

rrpeAcraBJre.Hlrr 9KclepuMeHTiurbHbrx AaH bIX.

2. MECTO AI,ICU B CTPYKTYPE OIIOII

1. UEJII4 EII

.{ucrqun:rvna
IIJIAHA.

<JlasepHtre usue

3. IIJIAHI,IPYEMbIE PE3Y
lluanupyeusre pe3yJrbrarbr o6yreuu.r
p$yJrbrar€rMr4 ocBoeuur OIIOII (xov

i

AI,ICIII4TIJII,IHbI

) r43MepeHufl)) sdnf,rorcs Qopyu

tcr{ oSsgarenrnrnu AzcruznmaHrju

yrrEHr4fl no AucurrrrJrlrHE
ut[{He, coorueceuurre c nJIaHI{

rr.qilKaTopaMl{ AOCTr4XeHU.f, KOM

v
t;t

TATbI
tlo Arrc

UxflMr4I|I

Peylrrarsr o6yuerrul nci 4lzorlunlune

OnK-1. Cnoco6en
rrpr4MeIUrTb

ecTecTBeHHOItarrHbre
lr o6rqeznxerrepHbre
3HaHUf,, MeTO,lIbI

MATEMATIITIECKOTO

aHuu{3au
MoAeJrr,rpoBar{af B

uuxenepuoI
Aef,TeJrbHocTt4,

cnrsagsoft c
qpoeKr4poBarrueM,
KoHCTpyLrpoB€tHr4eM r4

TEXHOJIOI}L'IMII

IIporr3BoAcrBa

Iasepuofi rexr{uKr,I

OIII(-3. Cnoco6en
rrpoBoArrrb

3KC[epIIMeHTa Jrbrllre
IICCJIE]IOBAHI,I,'I II
IrI3MepeHIIrI,

o6pa6arunarr lr
npeAcTaBJrrTb

noJrrreHHbre .uaHHbre

OnK-1, 1. 3naer oqronnrre
ECTECTBEHHbIX HAVK.

MATEMATIqECKOTO AHAJII,BA

MOAeJr4pOBaHtur, oc
MeroAbI o6rqeunxenepnux
ATICqIIIUII{H, OCHOBHbIe

pa3paooTKr4 r,r [por,r3
3JreMeHToB n ycrpoficrn
TeXHI4KH, OCHOBHyT HOMe

la-:epuofi rexnraru, oco6e
KOHCTpyKur,[1, TexHoJrolull
nporr3BoAcTBa, a TaKxe
MeTOAbr rD( sKcruryaTarluu,
OIIK- 1.2. Yueer rrptrMeHrrr
ECTECTBEHHOHA}^IHbIE V

KOHCrpyr{poB aHufl, v npo
ra:epuoft rexHtrrtr,
OIIK-1.3. Bla.ueer
pacqeToB r,r npoeKTr,rpoBaH
KOMIIbK'TEDHbIMI4 C

[c[oJrByeMBrMr4 npu
14 npoeKTr{poBaHr4l4

ycTaHoBoK, KOMIIJTeKCOB,

Jra3epHbrx texnolornfi .

3AKOHbI I{

, a TaKXe

BAHVVI

ocHoBHbIe 3aKOHbI

Hbrx HayK;
rvreroAbr MareMartFrecKoro
Nrv3a v voael r.rpon{Hur ;

ocHoBHbre 3aKoHbr rt MeroAbr

TexHr,IKu, yc4oBl{r tI

MeTOAaMU paoqeToB

ecTecTBeHHOHa) IIIbIX
I,rHXeHepHbrx :naunfi;

METOAAMI,I }I KOMTIb

cI4CTeMaMI,I, 14 C[OJIb3

MOAEJII{POB AHI{I4 LI JT

l,ls I ;

fIO

I'
I]cf

O[IK-3.1.3naer
n npuHryrru Qynx
ONTI{TICCKITX KBAHTOBbIX

MeTOAbr r{ cpeAcTBa

neuepenzfi , rlpr4Hrlr4rrbr

I{ IIpOBeAeHIIIf, 3KCnepI,IMe
zccneaosaHufi.
OIIK-3.2. Vueer

tfuru.recxne

feHepaTopoB;

MeTOAU r4 CpeACTBa

ra:uepeuuft;



c yqgToM cleq[or4Kr4
MeroAoB H cpeAcTB

Jra3epHbrx

IICCJIEAOBAHI,Ift N
r,I3MepeHr,rft

na3eprlbrx p$oHaropoB, ct
Qorycuponru rr coruracoBa
JIa3epHOrO r,r3lyqeHr,rr, oqe
rrapaMerphr BbrxoAHoro rr3J

ucnoJrBoBaTb na3epHble
KO HTp OJrE HO- r,BMepr,rTeJrE rn

npu6optr 4lt{ perreHr.rr 3al
larepnofi rexHr.rrr{ t4 Jra3ep

rexuolorufi , aHanl,I3rrpoBa

QyurquoHanbHbre !r
npr,rHrll{nuaJlbHbre cxeMbl
onTI,IqecKI4X KOHTpOJIbHO-

H3MepureJrbrrbrx ycrpoft crr
Ha ocHoBHbrx t43Mepr4TeJrbF

orrruqecrrx upz6opax, co<

cxeMbr 41f, npoBeAeHur
3Kc[eprrMeHTaJrbHbrx HccJr(

o6pa6arrrnarr, aHaJrr{3lrpol
npeAcraBJrflTE r,r o(boprr,rnar
pe3ynbTaTbr 3Kcrrepr{MeHTa
zccre,{onanrzfi.
OIIK-3.3. Bna,ueer HaBbrKa

co cpeAcTBaMr{ Jla3epHbrx x
TI4IIOBbIMII METOAI,IKAMII Bb-

nasepHbrx r,nuepenufi, o6pi
AaHHbrx na6moAenrzfi r.r our
florperxHocrefi, uerogauu
cpeAcTBaMr,I r{3MepeHr{.rr, nc
KOHTpOJTT C rrcrroJrb3oBaHr4e

znQopuaqnoHHbrx cr4 creM

}TEM

tvtfl

tfiBaT6

yqeHHfl)

tq
tblX

h

pa6orarl
JX

]ABJI.'ITb

lonanr.rf,
tTb,

ITHbIX

ru pa6orbr
uepeunft,
IOJIHEH}I,f

iorxra
:IKI{

repKr4 r,r

npoBeAeHr,rr 9KcrrepLrMeHTUIbHbX
uccre4onaunfi;
. NPEAEJIbIIbIE YCJIOBI,I' NPI4

nocTaHoBKe t[uruvecroro
9KcrreprrMeHTa;

. TIIICJIOBbIe XapaKTepucTI4KI{ u
pac[peAeneHr,rr clyqaf Hbrx
BEJII{TII{H;

Vueer
. [CTIOJIb3OBATb JIA3EPTIbIE

KOl{TpOJrbHO-tI3Mep}rTeJrbHbre

npra6opu AJrr perueHr{rr 3aAaq

NATCPUOI TEXHUKI,I I,I JIA3EPHbIX
rexHolorlrfi;
o aHanlBl{poBaTb
t[yHxquoualbHbre r.r

npr,rHrIr,rrr14aJrbHbre cxeMbr
onTrlrlecKux KomponBHo-
ItMepureJrbHbrx ycrpoficrn ;
. COCTABJI'Tb CXEMbI .[JI'
npoBeAeHr.rtr 9Kcnepr{MeHraJrbHhrx
zccne4onanraft;
e o6pa6aruBarb, aHaIII,I3r{poBarb,
qpeAcraBJrfl rr u oQoprr{Jl.rrr
pe3ynbTaTbr SKCnepprMeHTaJrr,Hbrx

uccne.[osaHzft"

Bna4eer
. HaBbTKaMII pa6oru co
cpeAcrBaMu Jra3epHbrx
lrsuepennff; 

i, TI4TIOBbIMI' METO]IUKAMI'I

BbIIOJIHEH}UI Jl

z:lrepeHrzil BEJII'FII4H

II XapaKTepI,ICTLIK;

' HABbIKAMI{ BbINOJIHC

usuepenrafi, IAHHLIX
LI3Mepr,rTeJIBHbIX Huir,
[oJDrqeHr{fl pe3yJrb

usuepeunfi u orIeHKu
norperuHocrefi;
, COBPEMEHHbIMI{ vt vI

cpeAcTBaMr,r rroBepKrr
H KOHlpOnfl C M

uu$opnaaquoHHbrx c
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[,Irrraepenue nonrpr,r3arrnu na3epHoro

I4suepeuue cleKrp?rnrHrrx rapaMerpoB r{

JIasep uue H3MepeHr,r.rr flapaMerpoB
onTr,rqe0Ktrx MaTepr{aJroB, xapaKTepr,rgTt4K

orlTl4qeorax netaneft u cucreM
JIa:epur're MeroArr tr cpeAcrBa r,r3MepeHr,rt

HEOI1T,A'IECKI,TX BEJII'IqI,IH

Ha-nzque B Ar4crlurnuHe KII/KP

O6pas

pHoro

sHepruu
BpeMeH

r,r3MepeH
qecKu

r.r3JrrreH

I{ gHepr't4

pHoI'o

HbIe, AII
rlpeMe

eTpoB

I'Islrellenne [pocrpaHcrBeHHo-BpeMeHHBrx
uapaM e rpoB r4 xapaKTepr4cTr,rK JrzxrepHoro

Hroro tto Ar4cur{rlJrr{He

Coqepxanue
Pagaril_l
Tervra. l. Ocnonurre rapaMerpbr r{ x
O6q ae Borrpocbr MerpoJrorr,ru orrru

rr3MepeHrrir. Cpe4crna r{3MepeHvfi .

llorperuuo c'rn r43MepeHlrfi . BpeMeHHbre,
BpeMeHHbr(:. flapauerpbr KorepeHTHocrlr
KOIepeHTHttCTLI, AJIt4Ha KOrepeHTHocTI,I.

Teua 2. I{snaepenne oHeprervqecKrrx
Llsuepenue Morrlnocrr{ 14 gHeprr{rz

ralu6ponauHbre ocJra 6uretu. llpuuqun u
TenJroBbrx npeo6pa:onareneft MorrlHocrlr lr

Tenaa il. I4snaepeHue [pocrpaHcrBeH
I{3JrrreH[.[,,

IrlurerpalrHbre, [pocrpaHcrBeHHbre
OorosuexrpouHbre perr,rcrparopbr.
r,r3nyrreHr,It,, ocHoBaHHbIe Ha uemauefinrx

l'Isrraepeuue pacxoAr{Mocrrd
HarrpaBJreHl[ocrrl. Mero.q (poxanruoro

IrlsuepeHue paclpeAeJreHr.rr rrJrorH
MeroA rroc,rreAoBareJlbHoro a*aururga.
o6pa6orra peyJrbraroB, rroKa3areJrr,r

Touorpa$zr norlepeqHoro cer{eHr.rfi

ART.

Teua 4. IrlsrvrepeHue KorepeHrHocrr,r
I4nrep(f epeHrlr.rouHbre, rron.sprl3arlu

plccJreAoBar[.Lrr KorepeHTuocrrr. I4sruepeHue
nutep(f epo:Merpa Mafi renrcona. Irlgv
lOnra.

Terraa 5. ?Isruepeune rro Jrrpr.Barlru
CocrurHus nonrpr43arl vpr cBera,

aHanrr3arop rr. I4cuonrcoBaHr,re s$(f ercra
Teua 6. Zsnaepeuue c[eKTpirnbHbrx r]

,{u(pp axquoHHbre r{ rpr.BMeHHbre
MeroAoM MlroroJrfrenoft znrep(pepouerpu
LI3nfIeHIIt [a3epoB nyTeM KOrepeHTHoro

nsrufi rro Ar.rcq[[JrrrHe

Jra3epHoro r43JrrreHr4rr.

us. Ktaccpr(puraqrat
upa6ouue cpeAcrBa

e, crleKTpaJlbHbre,
us. CrenenB Korepe

u xapaKTepLIcTLIK JIa3epHorO
zx, llparurre H3MepeHr.rf,,

p e anns arJrrx S oroelexrpr4qecKr.r

brx rrapaMeTpoB r{ xapaKTepr4cTr{r(

HO-BpeMeHH i, 
"r*.0."r""g AJII,ITeJTbHOCTI{ y

e(f (ferrax.
bTpaKopoTKr,rx H yJrbcoB

MeroA ABID( ce ufi. MetoA

B nolepeqHoM
llo.urorosra u

ra. Bonouerpz ft rouorp1(p.

I{bIe, roJlo UIIECKI,IE M

KOrepeHTHocTr,r c MOIIIbIO
crnennoft ro OCTI{,

flonxpusaqrz
peJroMneHr{r.

pr xapaKTepr4cTr4K

upu6oprr. Z:l

qECKIIE

@a6pu-lIe lBMePeHI4e.Ia



I,Isuepenue [oKrulareJr{ npeJroMJreH
I4strreperue ronrqr{Hbr Jrr4H3, Bo3Ay[rubrx Mexy'r

Teua.8. Jla:epuue MeroAbr r,r c I,I3M

Jlasepnrre r,r3MepprreJru nuneft nrx epoB, bre MeToAbr r43MepeHufl

Teva.'7. Mero4rr r{3MepeHr{s napa
olrl,rqecKux .rleraJreft u cprcreM.

JrailepHhle I.upO cKorrbr, JrEBepHar crreKTpoc
MaTepr,rrIJIoB.

T evra',L. l4suepeuue gHepferurrecKr,rx

Cneu,u(fuxa sosAeftcrBr{fl Jra3epHoro
pacqeT MotqHocTr.I u3flyqeHr.Ifi , HanpaBJreH
3HaIreHIIfl IttltoTHocTr,r MOIIIHOCTI,I, AJII,TTeJIb

Tervra il. I4suepeuae npocrpaHcrBeH
l43[yrreHl4s.,,

Arropr.rru ART nrr.rzclurelruoft ro
rrpoeKrlr.roHuofi rraarpuqrr. BrrnonHeHve
lofperrrHooT'r.r peKoHcTpyKrlr{r4.

ornr,rqarcqrrMc.,{ or fayccoBa. Oqenxa
rrrrKa.

Tema 4. I4suepenue KorepeHTHocrra
JIa6 otrtamopuan p a6 oma 3 . Llzvepeu
Ha6lro4enze uurep(f epeHrlr{oHHbrx

cnetosoft BOJTHT;r. O{eura loprAxa r{H

I,rx MaTepv aJroB, xapaKTepr{oTEK

r,rft uurpocnerrf anrrrrrft auanlis

Co4epxarue rpa gaHqruft uo

T4

He.

K\fr.

r4 xapaKTeplrcTlrK Jra:lepHofo r,r34 HLTfl.

Teua 6. I4snaepeuue crreKTpanbHbx
?lsuepeur.re AJrr,rnbr BoJrHbr Lr rnvpv

Lr xapaKTepr4cTlrK JIa3epHOrO U3JryFreH

Bepuoro rlsfl1nreuus c norraorqnrc Mnc
ryqeBoro rantep$epoMerpa @a6pv - fle q. O6nactr Arrorrepcvfi, pa:]
cnoco6noc'lr. ()6pa6orKa pe3yJrbraroB Kar crpyKrypa creKrpa
Jrzr3epa Ha rrapax MeAr.r.

T eua'| . Mero4rr r.r3MepeHr{s rapaM
orrrrrgecKr,Ix Aetaleft u crlcreM.

Ceurznaprr c noAroroBrofi , saclyurz
[3MepeHr,r.f,]\{ napaMeTpoB orrTr.rqecKr.rx

Teua E. JlasepHrre MeroAbr r{
Ceruunaprr c noAroroBrofi, saclyru

pr3MepeHr,rf l\4 H e o nTr4 qe cKIIx B enr{qI,IH c I,rcn

Cogepxaune TIJII{HE.

r. vl H
Terua 3. I4suepeHue rpocrpaHcrBeH

LBJrrreHr4r.

Jla6oparnopuaa pa6oma I . LIsrvrcpeu pacn
' 

IIJIOTHOCTI,I
ceqeHr,rlr Jra3 L?Horo []rqKa. Ilparruuecroe AOB BHO}I
ocHoBe rrpoBeAeHrr{ BbrrryIcJrI,ITeJrbHOIO

anropr,rrMa p eKoHcrpyK\r4v Ha $ auronae.
Paspa6orra rpe6onaHufi H ourrnuanrnofi
gKCnepLIMeIITe.

r{s aJrropvTr},ra.

JI a 6 o p am opu an p a 6 o m a 2 .LIzuep en pacxoAz ocTr.r Jra3epHoro Ka c pacnpeAqne 14EN4,

Ha cpeAcrBa rasrraepeuus. Peme qHa
Hr4r rayccoBbrx nrrKoB.
cTBug, qacToTbl cJreAoBaHI,Ifl

brx napaMerpoB r{ xapaKTepr4cTt4r( [I

flpoerquouHas Marpu rla, pacrrer
mux uprrMopax. Oqenra

T4 I]O

[apaMeTpoB r,r KTepilcTLtK

AJII{3

Cos4anue
KTI,IBHOCTI{

KE AAHHbIX B

]TIIHOCTLI

pHofo 3nyqeHus,

qecKoM

ufi. Oueura

JrtBepHoro
fo HaKJroHa (

HTpe KapTr.lrHhr.

3nrreHr,r

paryuft.na

crreKTpa

.Feruenne

B OTIT}I

I,IEM I'

I1IEM I4

paTopHbl

MaTeplranoB

yxAeHr{eM

HeOIITI,IqoCKLIX

yxAeHHeM
M na3epoB.

saHsrnfi rro Arrcq

npeuennofi KorepeHTuocrr4, oIIeHKa BpeMe

KOfepe

U IITIKTHbI

[apaMeTpa



Jla6oparopnue pa6oru n
paspa6oratrnrre SyurrJtru Arrfi, na3epHbrx

5" OUlEHOrIHbrE CPEACTBA
IIP OMII)KyT OTIHOfr .q.rrn cr.A
lI yIIE]BHO-METOAI4TIECKOE OE

5.1. lleryntnfi nonrpo.rrr
Peftrgnr-nonr@_1
1. OcuoeHrre onpeAeJreHnfl, kr eApI

tr3nrreHus.
2. ITpvuqzn r{ TexHr.rqecKa"f,

MOTTIHOCTTT rr SHepfr.ru lr3JrrreHr{r.
3. ITpr,rnqr.ru v rexHr4qecKas pean

MOTTIHOCTT{ rr gFrepfr.rlr r43JrrreHr{r.
4. Karue LrcMepeHr4r HyxHo

ITBJIf{eHLIfl Il COOTBOTCTBI{II CO

5. Karcue r.r3MepeHrar B MeroAe
yrJroByro pacxoAtrMocrb rro yponurc 0.9?

6. Onpe4enurr MorrlHocrb 14 gHep
9,-" c, HeooxoAHMbIe AJIS AOCTT,IXeHV' IJIOT.
pacxoAuMocrb ryqKa I rupa4, a $orycHoe

7. Ilocrpourr xog nyrefi Jra:|epHo
Onpe4enulb, 3aBuglrMocrb Ar,raMerpa
(f oryuroro paccrosHrrr Ju4H3br.

8. Orrpe4enurb pacxoAr.rMocrr Jra3e
paccTorHrrfi ofipeAenf,eTc{ BbrpaxeHrreM:

9. X.erxue rr3MepeHr.rr B MeroAe
sHepreTHqecKyro pacxoAr,rMocTb rro ypoB

Pefirunr-rconrpo.rrr 2
1. K.arue r.r3MepeHr,rr Hyx{Ho BbrrroJr

KOrepeHTHoCTr.t Jra3epHoro usuyrenrz.n?
2. K,arrue H3MepeHr.rr HyxHo Bbrno

KOrepeHTHoCTr,r na3epHoro r{3Jrrr enus?
3. 3auuurnre ypaBHeur.re Inflvr

o6pasyrorqeriicr npra cJroxeHr{r{ AByx BoJrH

Oas Agrz ell4x lBoJIH.

4. ZhrrepQepeurlr,rr or ABy( rcrorrrr
5. Zlsrrlepeurae rronspu3arlLtr,r Jra3epH

[3Jrf{eHr.re .rra3epa mauefi no-nonrpr.r3oBaHrr
6. ZsrrlepeHze fioJrrprz3arluu

Ll3Jrr{eHr,re .rra3epa Lr3[yqeHr,reira c rpyronofi
7 . O'6rqcHure. KaK u3MeH:aTcfl, vl

Mafirenrco.Ha rrpu HaKJroHe oAHoro r.r3

8. Kax c [oMorrlbro
MOHOXpOMar.aqecKoro usily.+.enus?

Mafiren r43Mepr4TB An Hy BOnHbr

x Qoroener<TpItqecKoro MqroA

rl, vto6rr orrpeAenvtr pac>lo4rarraocrs
IISO 11146-l:2005?D\-' r I L+g- L:ZVV) !
ce.reHlaft Hynffi o BbIloJrHI4TE, qro6u

r.rMnynbcoB z3flyqeHrrf, Nz-uasepa AJrr.rreJr
MonlHocrlr rrcnyqeHr{s n (poryce 107
ro.f,Hue orrr.rqecKofi cucreurr 3 cu.
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ФиПМ (лаб. 511-3, лаб. 100-з). Используетсялuцензltонное проzрамJуrное обеспеченuе
мдтLдв.

,щля обеспечения проведения лабораторньж работ имеются специализированные
уrебно-науrные лаборатории, оборудованные совремеЕЕым оборудованием (Ъаб. 107-3, lO'la-
3,4l9-з,123_3).
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