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1 . IIEnr4 O CB OEHVIfl Ir[CrII4rIrJIlrHbI
I-{e:rxrraz ocBoeHl{.t AI4cIIHrInlturr <rJlasepHbre H3MepeHr{f,) flBfiflrorcx Sofuu-

poBaHHe y o6yvaroulr4xc-r{ rroHr4MaHut tlwsuuecKLrx ocHOB rrreronob kr cpeAcrF, r43-
McpeHr4_f,, ocHoBaHHbIX Ha I4CIIOJIb3OBaII

lpaKTI4rIecKI4X HtrBbrKoB Anfl rrocneAylo
p a^: p a6 orKe r4 orrr,I4 vtvaarJvrv M€To,{oB, c)pr

3epHoe I43nyr{eHrze.

2. MECTO,4I,ICIII4IIJII4HbI B C]TPYKTYPE OIIOII ]BO

lr.rcqunnHua <JlasepHbre z3MepeHa.fl) orHocu-r.aflrc 6asono,fi.tracrrz ocHonnofi
upo0eccuouanrnofi o6pa^:ona'renrnofi ilporpaMMrn noAroroBKr4 dararanpoB rro
HarlpaBnenuro <<JlagepHa.fi Tex]rI4Ka rr na3epHbre rexHonorrrr4))" Iy'lzyuewue A4sr\r4-
rrJII4Hbr IrpoxoAI4T' s 6 ceMeclpe, HaxoAI4Tcr B Jrofr'rqecK oit u coAepx{areJrr,Ho-
Mero.4I{rrecrcofi B3auMocBfl3Lr c raKr4MI{ AracqzunzFraMpl r<arc <<KotrepeHTHa.rr orrrz-
r<a>>, <<OcuoBbr orIrI{KLI)) Lt <llprzrna4Ha.lt orrrr{Ka), Koropbre [pe[oj4arorcx o6yva=
rcIIIr4Mc-s B npeAbr Ayulzx ceMecrpax lporpaMMbr rroAforoBKkr.

Vcuerunoe ocBoeHue Azrer\krrlJrl{Hbr <Jla:epnr.,re r43iMepeHprr)) npeArroJralaer
Harur{ue y o6yuarouluxcs zuaa;"uit, yuenlrfi r4 foroBHocrelfi, ilonyr{eHHbrx rrpr4 z3y-
rreHLrv yKa3allHbrx AllcqzIIIruH14 B xoAe r]poxo)KAeHnflyue6uofi []paKTr4Kkr.

Ocsoeuue AII-cIII4TIJILIHrI <Jlaaepurre r43MepeHzf,) neo6xo4zro ao" u3yqe1vrfl
KypcoB <<BsaraMo4 efi crnue Jr€l3epHofo r43"[yqe Hufl c Beu{ecrBoM), (Jla3epHa_fl T'ex-
HI4Ka))' <<lnarnocrvrKa BeulecrBa Jra3epHbrMrl MeroAaMLr u Jra3epHo-
I{HAyI{I4poBaHrIbIe llpoqeccbl>> u <<KeaH:roBble Ia3MepeHr4)t>>) a raKx(e 4nx eS$er-
TLIBHoTo nu6opa HalpaBn nufi pt MeroAoB Hayr{Ho-r4ccJreAoBare,nrcrofi pa6o6r,
BbrrroJrH{euofi o 6yualsu{ vrMzra A B AeB.rrroru ceMecrpe, Lr ;t\aJrbHefiIuoft rroJrroroBKr4
BbrrrycKHofi nnann SLrKarIr4 oHHofi pa6orrr.

3' KOMIIET'EHIII4I4 oFytIAIoIIIEI ocfl., @OPMI4P)/EMbrE B I,E-
3YJIbTAT]OOCBOEHI,Ifl ANC:WTfIJII4HbI(MOAYJI,''D
B pe:ynrrare ocBoe*r4r Aucrlvnn;u:rrbr B coorBerc'BLrLr c yqe6urrM rrJra-

uorr,r Q opnrupymTcr KoMrreTeH \IUV:

oIlK-4. Cn'oco6uocrb yrIpITbIBarb coBpeMeHHbre reHAeHur4r4 pa3Bkrrrrfr
TexH rrKr4 z rexHoJrrcfr{fi n csoefi upoSecclroHuurbHofi 4e.rrelrHocrrr.

ofIK-6. Cuocodnocrt co6uparb, olpalararBarb, aHanLrcvrpoBarb n cv-
creMarl43I4poBarb HayqHo-TexHllqecKyro rurQopMax,r4ro rro reMart.rKe HccJreno-
BAHLNfl.

IIK-3. Cuoco6nocrb K npoBeAeHI4I,o r43Mepeuufi Lr r4ccneAoBarHrrnr pa3nr4rrHbrx
o6reruon rro 3aAaHlrofi ruerolure

fIK-5. Cnoco6nocrb K aH;urv3y, piacvery, [poeKTr,rl]oBaHr,rro kr KoHcrpyr{po-
BaHpIro B coorBercrBl4lr c rexHI{qecKLrM 3aAaHr4eM Tr4rroBbrx cllc:rdv, npH6oppn,
ACTAIEfi ZI Y3NOB HA CXCMOTEXHZIIECKOM A 9JIEMEHTHOM YPOBH,IX;

IIK-6. Clocodnocrr K oIIeHKe TexHoJrorrrrrHocrra Lr rexHoJrorr4r{ecKo.My
KoHTponrc rpocrblx z cpeAHefi cloxnocrz KoHcrpyKTopcKr{x perueHzfi, pa3tr)a-
6orre rrrrloBblx [poqeccoB KoHTpo nfl. ilapaMerpoB MexaHr4qecKl4x,, orrrl4r{ecK Lrx vr
onrr{Ko-oJreKTpoHHbrx Aeralrefi z yslon.



B pesynrrare ocBoeHur AI,IcIII4rrnrmrr o6yramquficx AonlKeH AeMoHcrpr4po-
Barb cJreAyrorrlkre p$ynbrarbr oSpa^:onanux :

1) 3Hars:
- MeToALIIoI npoBeAeHl{f, gKcrrepLrMeHToB, o6pa6orru H rrpeAcraBneHr4g

oKcrrepr4MeHr€urblrbrx AaHHbrx (IIK-3 ) ;

- ocHoBHbIe 3aKOHbI eCTeCTBeHHOHayqHbIX AkrcqI4nJIkIH, MerOAbr MareMa-
TI4qeCKOfO aHLIILI3a II MOAenI{pOBaHI4.[, TeOpeTI4qecKoI0 r.I SKcrIepr4MeHTaJrbHOfO
HccneAoBalfl^vIfl, neo6xo4uMble .qJrt IroHIaMaHLrfl kr LrerroJrr,3oBaHz{ pe3yribraroB Jra-
3epHbrx r.r3MepeHr4fi (OIIK-6) ;

- ocHoBHhre MeroAbI, clroco6u lt cpeAcrBa rroJryqeHlr.s, xpaHeH1rfl, nepepa-
6omu zn$opnaaIJnn, ucrloJlb3oBarb HaB.brKr4 pa orbr c KoMrrbK)TepoM KaK cpeA-
crBoM yrpaBneHux unQopuaqraefi (OItr(-4)"

2) Yvrerr:
- rIpoBoAI4Tb HaJIaAKY, lt crpofircy, rocrl{poBKy ?r orrbrrHyrc rrpoBepKy Jra,

3epHbIX upu6opon u cl{creM n na6oparepHbrX ycnoBr4.rrx u na o6reKrax (IIK-5);
- pazpa1arblBarb QynrquoH€ulbllhre r'r crpyKTypHbre cxeMbr Ha ypoBHo Mo,-

4ynefi' y3JroB 14 sJIeMeHToB na3ep ofi re.xuytKlr rro 3aAaHFrbrM TexHr{rrecrzu rpedo-.
BaHlrnM (IIK-6);

- npoBoALITb gKctleprrMeHTbl, o6pa6orxy ln npeAcraBJr.rrrb oKarrepzr\4oHr
r€urEHbre AaHHbre (OIIK-6).

3) B.na4err:
- cuoco6Hocrblo yql4TbrBarb coBpeMeHHbre reHAerrru{r4 pa3Brrrux la:epnofi

rexHrzKrl (OIIK-a);
- ollocooHocrblo cl4creMarpl3l4ponarb HayqHo-TexHLrqecKyro nH$opvraqraro

rro reMarriKe r{ccJreAoBaHr4f, (O.IIK- 6) ;
- cuoco6nocrblo K rIpoBeAeHI4Io ra3MepeHr4fi laparwerpoB 14 xapaKTeprlcrzK

na3epHolo r{3ryqeHlrr ro sa4aunofi MeroAr4Ke (IIK-3);

4. CTpyKTypA r4 coAEpxAHTUE Ar4CUrrfrJrI4Hbr
O6rqar AoeMKocrb AlrcqlrrrJrkrHbr cocraBlrer I sauerHbrx e4ulrrur 180 -{acos.
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B.

3.

Jlasepurre Me'uonbr

rr3MepeHr{f, cr(opo-
oreft.

6 7-
10

8 4 AT 16 8ts0%
Pefir

KOHTpO

Hr-
rNp2

4.
JIa^:epHax 4e(fe;xro-
cKoIIr4S.

6 tl I4 8 4 4 t6 8ts0%

5.

JIa:epnue ronc,rpa-

Szuecrze Mero,I(br B

onTl{rrecKoM HeptL3-

pyuaroueM KoHTpo-

6

15 18 8 4 6 t6 91S(lot
PefirdHr-

ronrponr N J

Bcero: 6 18 36 18 18 72 34/41ok SKsar\,reH (3t

5. OEPA3OBATEJIbHbIE TEXI{OJIOII4I4
llpone4euze JreKrlrzoHHhrx 3aHfl',rt4ir o6ecne.reHor rlr\-,.t'eAsrrzr(' Jt('nr{r4urrHblx 3aHtL'rt4u ooecneqeHo cnequ€uII43HpOBaHHbIMtf

ay Au'topuflI/^vr, ob,opy4onaHHblMl4 KoMrlblorepaMlr r4 gJreKTpoHHr,rMpr ilpoeKTopa!
Mr4, rrro no3BoJrf, er conpoBox4arb rrreHr{e neKrllr?i AeMoHCTp arJr;rci4
Hbrx cnaftnoB"

KOMnbroTepl

B paurax neKrlr4oHHoro Kypca r{c[orr,b3yroTcf TarcKe oJreAyrorqr4e TexHoJr oru,kr:
O

nexarrll4x
KouurrorepHbre olrMynrqutr4 na3epHo-r4HAyrlr4poBaHtFrbfx npoqeccoE,

B OCHOBe na3epHbrx [epcneKTr4 BHbrX TeXHOJrOfr4il.

rf-KorrT'poJrb 1
ocnonnrre cBoficrrla na3epHc)ro r,r3nyq errvfl ?r oco6eHrrocrrr efo nplr-
MeHetErr4fl B r43MepHTeJrbHbrx ycTpoft cTBax.
Klac c rzS vrKar\Lrfl yorp o fi crB rra3 epH o ro r43M ell eHLrfl r une fi uirx p a3M e -
poB.

rasepnrrfi reneezgzonurrfi [pogKTop cBeroBoro cerleHr4.s. r

I'Is uep rareJrz Jrnrr eiisrrx p a3 Mep o B c r4crr o Jrb3 o B aHr{eM B o JrH oBbrx
cBoftclB cBera.
Jlasepunre znrep S epoMerpEr 

"

PeiiruHr-rconrpols 2
1"

rutloue J re[JcpHbIX fIepCneKTI4 BItbIX f eXrf OlOfUIri.
TexnuorruI npo6JreMHoro,o6yreHus (case study). llp,z paccMorpetFrr{tr

BOTIpOOOB rIpaKTI'TqecKOro rlpkIMeHerrkrfl l)tlccMorpeHr{ofo reoperr4qecKofo Marepvai
JIa' I4cIIoJIb3yeTc-II ,4LIanOr cO cTyAeHTaMlI Ha npeAMeT Bo3Mo)KHbIX crocO6on peIIIei
Hrz.rr rro craBleunoii. 3ana'civ.

r El^Bcrpr:vu c y{eHbIMI4 I4 crler,vuwrcravrzr, pa6orarorlr4Mra B HarrpaBJr ettu17
o

p a3BHTUA I{ I{ C fI OJIrE OB aHI4 f, rr ep on eKTUBH brx n a3 ep Hbrx rex nonorrai.i 
"

6. O , [Jrfl TEKI/IqEIO KOHTPOTq
Y EXYTOIIHOIZ ATTECTAUIII4 fIOv AI4CUI4rIJrI4rrhr w yrrEFHo.+
METOAI4qECKOE OBECIIEIIEHI4E C,A.MOC'TO.flTEJIbHOIZ
PAEOTbT CTyAEHTOB

1"

2.

1

4.

5.

PeftruHr-rcorrlpoJrb 1

{zQparcqLr oHHbre cnoco6br .a3MepeHr4t



2,
a

4.

5.

4.

5.

6) eonpocril x exsuryJ-

IIas e pu ar s JrJrr{rrcoM erpvrfl .
JIa:e purre MeroAbr rr3MepeHnx crcopoc,refi .

JIa^:e pnax 4e S errocKorrr4f, .

Ocu osHHe rr4rrbr na3epHbr.K geS errocrKorror].
Pefirnur-rcoHrpo.nr 3
1. KorepeurHo-olrrl{qecKl,Ie lvreroAbr aHaJrLrga,4e$emoor{ouz.recKoft

zn$oprraaqzu.
2. OcHosrr klcrolb3oBaHprflronorpaSv:a ts yarpoficrna>l ra3epHbrx r,I3-

rraepeHufi"

3. fonclrpauMbr, MeroAbr rrx'3attLrcLrr4 BoccrarroBJreHLrrr.
f onorpa$r4rrecKair zurepQ epoMerpur.
Kon:rponr 4eQopu aryufi noBepxHocrz o6rerros 

"

1. Ocno,snHe rIoH-trI'Ir MerpoJr)rrrr4: cpe"qcrBa r43MepeH{,rfi, pesynr ra.r vr
norperlrFrocrr4 I43IvrepeHLIft, erccueprHble rvreroAbr orleHKpr KaqecrBa, o6pa69rKa pe-
3ynrbraroB r{3MepeHr4ft , oraloubl, rloBepor{Hble cxeMbl.

2. Mero4rrLI3MepeHlIfi: uenor;peAcrBeHHnrft (lreroAHerrocpe4creen.rrofi
oqeHru), 4I'r$Sep,eHIILIuLJIbHbIfi,, Hyrenoii, conua4 eunit,3zrMerrleH nft. XapaKTepu-
crr4Kr4 MerOAa H3rvrepeHr{fi: norpeurHocrH 14 AvranasoH r,r3rvrep euuft.

3. Ocnonnrre IpHHIII{IIrI orlTrrrrecKr4x r43Mepenprft. Klaccz$rzxaqux 1ne-
ToAoB orlrl4qecKl4)( I43MepelF'uit: MeroAbI, ocHoBaHHbIe Ha alrraIru3e orrrplqecKoro
usodpaNe[krfl', Ha aHaJII43e $oprrarr BoJrHrorBoro $poHra, Hil aHaJrr4:3e cBeroBbrx rro-
TOKOB"

4. Polr I{ xapaKTep oilTl4qecKrorro lrso6paxeH:,/.tt ilpar43MepeHr4.sx.
5. OSterrrr vr 3a$a-uLr Ir3MepeHl{{, H3MeprrreJrbrnbre cxeMbr u oco6enso-

crrr rzx $ynrcquoniurrnofi crpyKrypbr"
6" Tzn.erre y3nbr olrr.rqecKrrll r43MepzreJrbHbrx npu6op,og (rorrzua-

TOp, aBTOKOJIJIUMaTOp, MI4KpOCKOII, aBTOTKOJIJII4MaIIrIOHuTTfi UUTpOCTOU).
7. (DynxqaoH€urbHble 6nor<u o.rrrrrqecKrzxu3Mepr4TeJrbHbrxupu6opon

(ycrpoficrBa HaBelIeHI{.[, orcqerHhre ycrpoficrBa, ocBerLrreJrbHbreyorpoficrna,
KoM rrbrolepHbre rounlexcrr).

8. llpzOoprr npoI43BOAcrBeHHorro KoHlponx. CrpyxrypaoilrvqecKr,rx
I{3 M ep r4TeJrbHbrx clKeM kr Lrx y Hkt;S uxaqzrr.

9. OcHonHrre [pLIHupIIrbr rIpI4I\leHeHru rerreBbrx MeroAo]l Anf, Br,r3yzlnr4-
sa\uu Qasonrrx HeoAHopo4uoc refi .

10. Mero,4 cner.srqefic.rr roqKr4.
1 1. Mero,4 Hoxa r4 ulenr4"
12. Brr6op orrrr4MaJrblibrx rrapalvrerpoB reHeeofi 'rcraHoBKrl.
13. llpztvreneHLle na3epo B K?9e,crBe r{croqHr{Ka oBera [pu TeHeBbrx r4c-

CJIC,4OBAHI{.'IX.

14. znrepSepeurlu{ or AByx LrcroqHr,rKon. .Bpeu eHHaflur rrpocrpaH-
cTBeHHa.rr Kof epeHTHocTb.

I4nrep$epeHrlr,roHrrbre rroJroc,or paBHoro HaKroHa.15.

16" Irlnrep S ep eHrlr4o Hrrbre rroJro c.br p aB Ho fi ,ronqnnu.



llpuvreueHr{e Jra3epa B KarrecrBe
IIr4 OHHbTX r4C Cn e!; 0 B aHkrflx.

a) eonpocbr K caMocmoflmeJtunofi paflome cmyderuma;
1 . OcHonubre flapaMerpbr JriBepHoro r43nyqeHr4rr"

2 . Oc HosHbIe orrp eAeneHl4.fl u e rtrnvfnpbr rr3Mep e ]Frrr.rr g Heprerlg e
poB rr3nyrleHr{.f,"

3 . llp HnqI{rI z rexHl4qe cKa.,fl p e €Lrrr4 3 aqr4.rr KaJrop r4Merpr{r{e cKo rrf
peHzfi MorrlHocrr4 r{ oHeprnn u3rry.rrelntr.

4 . llp zuq Lrrr vr rexHLr q e c Kafl p eanprc ar[Lls S oroererrp 14 qe cKo ro
peuuit MorrlHocrn r4 oHeprtrpr Lr3ily-uelutr"

5 " o cno nnbre r[pr4Hrlr4rrbr r'r :]Mep eHLrfl rrn orHo cr?r gHep rr4 r4 
"

6. llonsrue roqHocrrE zsuepeuzfi.
7 . AtwruryAHoe AeneHne orrruqecx:oro r43nyqeHlrr.
8. Oruz6r<r4 r43Mepenufi npuKoHrpore nyqKa.
9. llpznqr4rrbr z3MepeHrr.rr ilonepeqHoro pa3Mepa [yr{Ka.
10. ansnylreHr4n"
1 1. rH na3epHorn r43ilyq eHnfl.
12. )Kofo u3rvLl
13. llpznrJvrtr )r rexHr4rrecK€r_fl peaJrr43l

14. BsaurvrocBrr3b Me)KAy ruupzHofi rr
noft rorepeHTHoc,llr.

1 5. I,InrepQepovrerrzqecKrre Mero.ubr
16.

1 7 " Trznosble orrrr4qecKr{e cncreMbr rr vx xapaKTeprrc,rzKLr.L r. L ].lrrul'-blu {-rrrrllLlcsKl4e cl{creMbl I,I UX XapaKTepucltr4KLr.
18" CparHlaremurrfi aHaJIkI3 MeroAaor] KoHrpon r rrooKLrx, crpepuvJcKr4x

aceepuqecKr{x rroBepxHocrefi .vrrvyl\rrv v I vll.

7. YIIEEHO..ME TOtrI,ITIE CKOT]
rr E qE HnE lvrcur4fr Jrr4rrhr

a) ocnonnaq rrreparypa:
l.An4peen A" FI., fanpzlon E. 8., tr

Hr4-rr: yqe6noe noco6ze. M.: ynuBepcr4
http : I I znanium. c onr/b o okre ad2 . php ?b o ok:nrtp : / / znamum. con/bookread2.llhp?book:

2.IIazepurre npz6opbru MeroAbr rr3rirepeHr4r A€urbHocrz: yue6. uofo6ze B9r-
uraucxzfi B.B. ra ltP. IIoa pe4. KapaaunaB.E. LIst[areJr]bcrBo: (I\afTi zv. H.3.
E ayuaua), 20 12, 9 lz np . http : I I e.lanbook. com/view/book/:5 g 3 g 9/ .

3.Merponorl:o^'lr4 cpeAcrBa Lr3Mepeuuit: v.{e6Hoe noco6ze /
M.: Iil.trI ZI-I@PA-M; Mu.: Ifos. 3HaHLre. 2013 .
http ://znanium. corn/bookread2.php?book :15 46659 .

6) 4ouo"rrHr{TeJrbHaq r[Teparypa :

17.

Ei.O. llelenzn. -
- 272 c.



I . Jla:epnoe rraHocrpyKrypr4poBaHrre
arHocrr4Kz : yue6noe noco6ue: I C" M"
20lA "-" 139 c.

2" Jlazepuufi rzpocrcon. Eaprxzu lB

B ayuana 20 1 0, 23 crp . http : I I e.Ianbook. oom/viedboo w 5 23 4 | I
3. coapeMeHrrbre upo6nevrbr orrrolexHr4Kr{. llo4 pe4. Kapacnka

uu. H. 3. B aylaaHa, 20 r 0,: 93 c http : I I e.Ianbook. com/view/b o okl 5113 5j

n) nporpaMMHoe odecueqeHrre H I4urepuer-pecypcbr:
I . http :/iwww. quantum-electron. ru
2. http://ufin.ru
3 . http : I I jounnals. ioffe.mipj tf
4. http ://www.laser.ru
5. http..l lwww.cislaser.com

8. MATEPI4AJIbHO.TEXHI4TIII,CKOE OBECIIEIIEHTI4E
fIJIITHbI

flpeno4anaHneALra\unnuHbrnpeAyoMarpr4Baerrrpr,rMeHeHrlervrynb
rrpe3eHTallnit U KoMrrbrorepHhrx cr{MyJr.flrlufi , vro o6ecne.ruBaerc.fl ]l
Hflruir n o6opy4oBaHHbrx MynblLrMe4rafirruru o6opy4ouaHzeM ayIrvr:ropu
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