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1. EJN OCBOEHUSI TN CIIATIJIMHEI

HAucunnnuna "TIpHeMHIKH ONTHYECKOTO U3TYUeHHS" OTHOCUTCS K Ga3uCHBIM

ACLUUIIIAHAM COJepXKaHUs 00pa3soBATENBHEIX IPOrpaMM I10 HAIIPABIIE
TOBKU "JlazepHasl TeXHUKA U TaszepHble TEXHOIOTHH'" .

Lenp n3ydeHus MUCHMIIIHEL - OCBOSHHE OGYYAIOMIEMECS TEOPE
IIPAKTUYECKUX OCHOB (POTOMETPUH U (PU3UYESCKUX NPUHIUAIIOB PAGOTEI 1
U3ITYICHUS, HCTIONB3YEMBIX B JIa3¢PHOM SKCIEPUMEHTE.

2. MECTO JUCHOUILJIVHBI B CTPYKTYPE OOII BO

I[I/ICI_[HHJII/IHa ((HpI/IeMHI/I]KI/I Ol'IITI/I‘IeCKOI‘O U3JIYUYCHUD» OTHOCHT

IMIO I1oAro-

THYCCKUX U

PUEMHUKOB

s K o0s3a-

TCJbHBIM JUCHUIUIMHAM BapuatuBHOM wactu OIIOIL ducrmmvba Gajupyercss Ha

MaTeMaTH4eCKoM amnmapare Au((pepeHIualbHOT0 W HHTErPanbHOro |

TCOPCTUYCCKUX OCHOBAX FCOMeTpI/I‘-IepKOﬁ u (I)I/I?)I/ILIGCKOI\;I OIITHUKU, HOJIy‘-

CUHCJICHH,

CHHEIC CTY~

ACHTaMU 3HAHUSA H€O6XO,HI/IMI>I JJLT YCBOCHUS KYypCOB, CBA3AHHEBIX ¢ METOIaMH OITU-

YECKHUX HSMepeHI/IfI u SKCHepI/IMeHTﬂiHBHBIX HCCHC,HOB&HHﬁ B PasJIMvyHE

HAYKH U TECXHUKH,

X 00JacTax

3. KOMIIETEHIIMH OBYYAIOIETOCSH, ®OPMUPYEMLIE B

PE3YJIbTATE OCBOEHU S AV COUIIJINHEL.

B pesymeraTe ocBoeHus AMCHMILTHHEL 06y4aromumics TOMKEH JeMOHCTPUPO-

BaTh CIICAYIOIIUE PE3YIIBTATE 00Pa30BaAHNS:
1) 3HaTh:
- Qu3HYeCKUe BEMUIUHEL, XapaKTePHU3yIolye U3lydeHre, DHepre

CBETOBBIC ¢IMHNLLI U3Meperuit (ITK-4).

(MUCCKHEC U

- OcHOBHBIE THIILI HCTOYHWKOB HU3JIYUYCHUS, HCIIOJB3YIOMNXCA B (ﬁ"HBI/I‘IECKOM

skcnepumente ([1K-4).

- CTpyKTypHBIE CXeMbl CPeJICTB M3Mepenuil. Ousuueckue MPUHIMNEL paGoThl

H OCHOBHEIE XAPaKTCPUCTUKH TICPBHUYHEBIX HBMGPHTGHBHBIX npeo@'paz;oga
5).

2) ymMeThb:

renedt (ITK-

- HCIIOJIB30BATh HOPMATHBHBIC NIPaBOBLIE JOKYMCHTEI B CBOCH OEHTENILHOCTU

(OIIK-4);




- IPOBOUTEL HACTPOUKY ITPHEMHUKOB ONTHYECKOI'0 U3IIYYEHHS B [1abopaTop-

HEIX ycnoBusax ([TK-4);

3) Bi1ageTh:

- cIocOOHOCTEIO YUUTBIBATh O;OBpGME:HHBIe TCHACHIIUN DPa3BUTHUY JIa3ePHBIX

texHosoruii (OITK-4);

- CIOCOOHOCTEBIO 06pa6aTBIBa'[i‘I: U aHaJIM3UpPOBaTh Hay9YHO-TEXHUYCCKYIO HH-

opmanuo o Tematuke uccienosanus (OITK-6);

- CIIOCOOHOCTHRIO K AHAJIN3y N pacqéTy BBIXOAHOI'O CHUTrHAjIa ITPUENHUKOB OIll-

Trieckoro usinyuenud (I1K-5).

4. CTPYKTYPA I COAEPKAHUE JUCIUATIIAHBL.

OO11ast TPy 10eMKOCTb AUCIHTIIMHEI cocranisget 4 3E, 144 yaca.

O6bem yueGHol pabo-
e e b Buner yueGHo# paboTsl 1 TBL, C NPUMEHCHMEM Dopibl TekyLero
5 ° = TPYAOENMKOCTS (B yacax) MHTEPAKTHBHBIX Me- DHTpONS

7 Paspen aucunninne: % § g- i 07108 (8 uacax / %)
0 Ol £% | mx | op | na6 cpe
1 XapaxkrepucTuku 6| 1,2 2 - 6 8 4/50% Peitrunr-

CBETOBOIO TIOTOKA KQHTpONb
2 Ternorsle rpu- 6| 3-8 6 - 12 | 18 10/55% Peiirunr-

€MHHKH U3JTyde- _ KUHTPOJTb
3 ®otonnbIe Mpu- 6| 9-18 10 | - 18 | 28 11/39% PgiTunr-

€MHUKH M3JTyde- K{HTPONb

Uroro [6] 18 | 18 || - | 36 | 54 25/46% Dxfamen 36
|
COAEPXXAHME TUCLINTTIMHEL
JIEKITU

1. XapakTepHCTHKH CBETOBOTO IOTOKA.

1.1, Ousmyeckne BeNUIHHBI, XapaKTePU3yIOMMe U3ydenne. [1oTgk u3iyye-

HUA, CBCTHMOCTB, APKOCTL, OCBEIICHHOCTH IIOBEPXHOCTH. SEIGPI‘GTI/I"IG-

CKME€ M CBETOBBIC CIUHMIILI U3MepeHuH. (OTHOCHUTeNbHAA CHIEKTPATBHAS

TYBCTBUTEJIBHOCTD cpez[Her]o YCJIOBEUYCCKOI'O rjiasa.

2. IlpneMHUKY U3TydeHus.

2.1. CrpyktypHas cxema CpeI¢TB U3MepeHHi. IlepBHuHbIe U3ME[IUTETbHEIE

npeoGpasoBaTeny, NPUEMHbIN JJIEMEHT, YYBCTBUTENbHBINA 3meMenT, O-




2.2.

2.3.

2.4.

2.5.

2 H & wu & a1

dGoTopesucropos.

5. OBPA3OBATEJBHBIE TEXHOJIOT M.

3UYCCKUE TPUHUMIB! pabOThI IEPBUYHBIX H3MEPHTEBHBIX Mfjeobpa3oBa-

Teel.

TennoBele MpHeMHUKH H3ITyYeHMS. Kanopumerpsr. Bonometpsr. ITupo-

IIPUEMHUKH, I‘I&lﬁ}H.’:l‘-IeHI/IC,I ITPHUHIATIBI pa6OTBI, TCXHUYCCKUEC XapaKTepH-

CTHUKHM.

dOuzndecKkue IIPUHITUIIBI paGOTbI H OCHOBHBIC TCXHHUYECKHUE XapaKTepu-

CTUKHU (I)OTOSHCKTpI/I‘IeCKI/IX IPHUEMHUKOB U3JIy4YECHMUSL.

DOTOIIEMEHTBI, (OTOITEKTPOHHBIE yMHOKATEIH. DOTORHOIb, (horope-

3UCTOPBHI.

DusH9IecKre MPUHIAIIE PAGOTHI IPUGOPOB ¢ 3APSIOBOH CBA3N

0. MOIT -

CMKOCTB, 3apsaoBagd CBA3b, CABUTOBBIN peI‘HCTp. OCHOEHEBIE Te KHUYCCKUEC

XapaKTePUCTHKH.

JIABOPATOPHBIE PABOTBI
M3mepenue 0CBEIICHHOCTH TOBEPXHOCTH.

H3MepeHI/Ie CBETUMOCTH UCTOYHUKOB U3JTYYCHHS.

PefituHr - kouTpons Nel.

M3Mepenne 4yBCTBUTENBHOCTH M IOCTOSHHOM BpEMEHH KaJIOPUMETPOB.

Msmeperue 1yBCTBHTENBHOCTH U IOCTOSHHOM BpeMeHH GOTOM
PeftuHr - xouTpons Ne2.
M3mepeHue 9yBCTBUTENBHOCTH U IIOCTOSIHHOM BpeMEeHU (hOoTOM)

V3mMepenre 9yBCTBUTENBHOCTH M MOCTOSHHOM BpeMeHH ¢ad

>TPOB

ICMCHTOB.

TOIHOJIOB,

1. IeKIIMOHHO-CeMUHAPCKAsL CHCTeMA OOYUEHUS (TpaJUHOHHbIE JeKIHOHHbIE 1

1a00opaTOpHEIE 3aHATHS);
2. o0y4yeHHe B MaJBIX IPYIIaxX (BEIIOTHEHHE 1a00paTOPHBIX paboT

U3 JIByX HIIU TPEX UeJIOBEK);

B TpyHIax




3. IpEMeHeHne MyTbTUME/Ma TeXHOMOT I (IIPOBEIEHNe JEKIIAOHMHBIX U CeMH-
HapCKUX 3aHATHH ¢ [IPUMEHEHHEM KOMIIBIOTEPHBIX IIPE3eHTALNN U IEMO ICTPALIMOH-
HBIX POJIMKOB € IIOMOIIBIO IIPOeKTOpa nir DBM);

4. MHQOPMALMOHHO-KOMMYHHKAIIHOHHEIE TEXHOIOTHH (mpumenenpe wuHpOp-
MALMOHHBIX TEXHOIIOTMH IS MOHHTOPUHIA TeKyIueH yCHeBaeMOCTH CTYICHTOB ¥

KOHTPOJIS 3HAHUH);

6. OHEHOYHBIE CPEACTBA JJSI TEKYIHETO KOHTPOJIS
YCHEBAEMOCTH, TPOMEXYTOYHOI ATTECTAIIMA 110
UTOI'AM  OCBOEHHSI JUCHUIIIMHLBI W YYEBHO-
METOJNYECKOE

a) Bonipochl peliTHHI-KOHTPOJIS:

1. Halitu ¢ nomonsio kpuBoi OTHOCUTENIBHOM CIEeKTPaIbHOM UyBCIBUTEIFHO-

CTH IJ1a3a:

a) OTOK 3HEPIHH, COOTBETCTBYIOLIHT CBETOBOMY IOTOKY 1,0 M M JyIuHOM

BOJHKI 0,45 MKM;

0) cBEeTOBOW MOTOK, NPUXOISIMICS Ha HHTEpBaI JUH BoaH T 0,45 1o

0,48 MKM ecIM COOTBETCTBYIOUTHII TOTOK SHep}HH paseH 5 MBT, npuuem mo-

CIIEAHUN pacrhpesesied PaBHOMEPHO IO BCeM JUIMHAM BOJIH 3TOTO JHTEpBAaa.
Cunrars, 4TO B JAHHOM CIIEKTPAEHOM uHTepBaie Qynxuus V(L) auijeiinas.

2. Haiitn CBETHMOCTE IOBEPXHOCTH, SIPKOCTS KOTOpPOW 3aBUCHUT OT|HAIpasJie-

HUA KaK B = By cos(v), rie v — yron mMexy HAIPaBICHUEM H3JIy4€HUS U [HOPMAJIBIO

K ITOBEPXHOCTH.

3. PaBHOMEpHO CBETAILIMIACS KyIIOJI, HMEIOLIUH BUJ oJycdepsl, omypaercs Ha

TOPH3OHTAIBHYIO MIOBEPXHOCTE. ONpe/IesuTh OCBEMEHHOCTE B EHTPE HTAi [IOBEPX-

HOCTH, eCJIX SIPKOCTh KyIOJ1a paBHa B i He 3aBUCUT OT HAIIPaBJICHUS.

4. JlaMOGepTOBCKHN HCTOYHHK HMEET BUJT OECKOHEYHON IIOCKOCTH. Ero Ap-

KOCTh paBHa B. HalTu OCBeIEHHOCTH IUIONIAAKH, PACIIONOKEHHOMN [apaeIbHO

OaHHOMY MCTOYHUKY.

5. HebonbIuol CBETHNBHUK, HUMEIOMMI BH PABHOMEDHO CBETAIIEHCS chepsr

panuyca R = 6,0 cM, HaXoOMTCA Ha paccTosHuu A =3,0 M oT moia. SIpgocts cBe-




4 ‘ w
THIbHUKA B =2-10 I<)1/M2 U HE 3aBHCHUT OT HampapieHus. Haltu ocs

[10JIa HENOCPEACTBEHHO ITOA CBETUIIBHHUKOM,

CIIEHHOCTD

6. JIst M3MepeHHUs SHEPTHH UMIIYIIECOB U3IyUEHUS UCTIONb3YeTCS KQIIOpUMETP,

MIPUEMHBIM 311eMeHTOM (I13) KOTOpOro ciy:MT MefHbIH KOHYC Maccoi 6 T, ITOKpbI-

ThIY 3aKUCBIO MeIu. YIenbHas TelnoeMKocTh memn 410 Jx/(xr-K). UyBcTBUTEND-

HBIM 3JIEMEHTOM KajlopumeTpa sBisercss Oatapes u3 2000 Meab-KOHCTAHTAHOBBIX

Tepmonap, udoepennnansaas Tepmo-JIC oaHol Tepmonaps! 50 MkB

K. Xomon-

HBI® CTIay TEPMONAp MMEIOT TeMIIepaTypy, PaBHYIO TeMIIepaType OKpy Kaioleil cpe-

Isl. JTuameTp mpoBoiouex 100 MM, JUTMHA 5 MM. CuuTas, YTo OCHOBHBIM MeXaHM3-

MoM TeriooOmeHa [19 gBmsgercst TeMIO0TBO L MyTeM TeIIONPOBIHOCTH yepes Oarta-

pero Tepmornap (Ko3QOUIIESHT TEIONPOBOAHOCTH 390 Br/(m'K)), onpeie
l. NIOCTOSHHYIO BPeMEHH KalOpUMETpa;
2. 4yBCTBUTEIBHOCTBH KaJIOPUMETPA;
3. HIXKHUY Ipefen u3MepeHuil sHepruu npy mryme 10 MxB,
7. J\ns ©3MepeHus MOUHOCTH HENPEPbIBHOTO U3MyHeHHs HCIIO/b3Y
METP, NPUEMHBIM 3ieMeHTOM (I13) KOTOporo ciy»uT HHuKeneBas IJIeHKA
1 emX1 cM Tonuuuoi 0,2 MKM, HAaHECCHHasd Ha CTeﬁnHHHyfo [IOJIOKKY
I MM. Y nenbnas temoemkocts Hukens 410 Jhx/(xr-K), miotHocTs Huken
K03 PHUIMEHT MOTIomeH:s n3iLydernus 0,6, Kod3hOHIHeHT TEIJIOIIPOBO/IH
na 0,74 Br/(mK), ynensHoe conpoTusiieHre HuKeIst flO'7 Om'M, Temmepar
sddunuent couporusnenus 0,005 K. Teumbnas CTOPOHA INOMJIOKKHU II0
ercsa npu temneparype 300 K. Cunras, 4To OCHOBHBIM MeXaHH3MOM Tel
[1O sBnsgeTca TEmIOOTBO L IyTeM TEMIONPOBIHOCTH 4epe3 CTEKNISHHYIO M(
HE YIUTBIBAs 3JIEKTPOTEINIOBYIO CBS3b, ONPEEIIUTE:
1. mocTosHHyI0 BpeMeHu GosomeTpa;
2. omuueckyio [OM/Br]uyBerBuTensHOCTE GOOMeTpA;
3. MaKcUMalbHOE U3MEHEHHE TeM[HepaTy}?BI IJICHKH TIPU U3M
JIy4€HUsI MOITHOCTRIO 1 BrT. |
8. s u3aMepeHws dHepruu HUMILYJIbCOB B CpeaHell MONIHOCTH U3y

MyJIbCHO-TIEPHONMIECKHX JIA3ePOB UCIOIB3YeTCsl TEIVIOBOM NpPHEMHUK o

JIUTC.

eTest 60J10-
pazMepom
TOJIIITUHON
1 8,9 r/em’,
OCTH CTEK-
YPHBIH KO-
11epIKUBa-
J1ooOMeHa

NJI0KKY, U

peHuu u3-

ICHUA M-

3ITy4EeHHUS,




TIPUEMHBLI 3JIEMEHT KOTOPOTO MMeeT TEMIOeMKOCTs 2107 Iox/K w o
~ w2
KodpdumenT remnoobmena 0,7-10 B1/K. Onpegesnure MHHHUMAJIBHYIO

PY TIPUEMHOT0 3/IEMEHTa IPH U3MEPEHHH [apaMeTpoOB

0) Bonipockl aus 3x3amena:

(heKTHBHBIH

remmepary-

1. masepa ma mapax meu (ueprus umnyneca 0,1 MJx, mnhrensHOCTD

umnyibea 10 He, yacrora moTopenys umIyiscos 10 xI'm);

2. HeopmMoBoro nasepa (kpuctannm VAL ¢ Nd) ¢ moxysnuposarHoii

AOOPOTHOCTBIO (SHEprHs umnynsca 100 Mk, mauTensHoCTh
15 He, wacTora nmosropemus UMITyTECOB 25 ).

3. Temmnepatypa okpysxaromeit cpeszi To = 300 K. Kos

UMITYJIbCa

G durment

IIOTJIOIIICHUS H3JTYYeHUST IIPUESMHBIM SJICMCHTOM B BHJIHMMOIl o00jiacTu

criekrpa 0,6, B GmixHeid uHbpaxpacHoii - 0,7.

1.
2

L X N sw

OCHOBHBIE XapaKTEePUCTHKN TEIIOBLIX INPUEMHHUKOB U3JTY4YEHHUS.
Ouzndeckre IPUHNUIBL PaGOTH I OCHOBHBIE XapaKTEPUCTUKH K

pOB.

DHU3HYeCKHe IPUHIUITE PaboThl M OCHOBHELE XapaKTEPUCTUKH GOJ

\JIOpUMET-

JOMETPOB.

DusndecKre IPUHIUITE PaGOTHl ¥ OCHOBHEIE XapaKTEePUCTHKH ITU[JOMETPOB.

Ousuueckie IPUHIUIE! paboTh TEPMOIEMEHTOB,
Meron 51eKTprYecKOro 3aMeleHuys.

OIeKTPOTEIIOBas CBS3b.

DOTOINEKTPHYECKAE TPHeMHHAKY n3Ny9enns. OCHOBHBIE XapaKTepHCTHKH.

Dusnueckue IIPHUHITUTILI pa6OTE>I A OCHOBHEIE XapaKTepHCTHKI/I (1)0

TOB.

TO3JIEMECH-

10.®usndeckue IpUHIHATED paboThI ¥ OCHOBHBIE XapakTepuctuky OBV,

11.®Ou3pueckue npuHImIIE paboTBl U OCHOBHEIE XapaKTepUCTHKHU (JoTOopesu-

12.DotouyscTBUTENBHBIC IpuGOpEl C 3apsI0BOH CBI3LIO.
13.MOIT - eMKoCTS.
14.3apsnoBast cBa3b. CHBUTORBII perucTp.

B) BOHDOCBI AJIA TPOBEPKH CaMOCTOATEJILHOM padoThI:

CTOPOB U (hOTOLUO/IOB.




I." Yewm onpenensierca 6r1cTponeiicTrue GoTosIeMeHTOR?

2. Yewm ompegensercs YYBCTBUTCIBHOCTE (hOTOINEMEHTOB?

3. Kakue u3 porosmextprueckix IPHEMHUKOB 00nanaroT Haubosbiueii qys-

CTBUTEJIBHOCTEIO B MH(PAKpacHoit o6iacty crexTpa?
4. Pacronoxure doroanexTprueckue IIPUEMHMKH ((HOTOIEMEHTHI
TORHOJIBL, (POTOPEINCTOPEI) B IOPSIIKE BO3PACTAHMS OBIcTpOECTRHS,
5. Uro o3Hauaer Tepmun «l-{eB(j)(beKTId[BHOCTE neperoca» s ¢ho

TEJIBHEIX IIPHOOPOB C 3apsI0BOH CBA3BIO?

7. YYHEBHO-METO/MYECKOE W HH®OPMAIIMOHHO
INEYEHUE JUCHUATLINHDBI.

g) OCHOBHAM JIMTEpaTypa:

l. I'I"'Mmanun, B.I1.Yenu6anos «[IppeMHuKH onTHYeckoro 1
yuebHuK». M3maTeancTso Jlans, 2014. 304 . ISBN 978-5-8114-1(
3931642. http://e.]anbook.com/boc)l{s/element.,php?pli 1d=53675

2. Sxymenkos, 0. I'. OcuoBbl ONTUKO-3NIEKTPOHHOrO IPpUGOp
[OnexrponmsIit pecype] : yuebuuk. — 2-e 3L, nepepab. u gom. / [O. . 5
— M. : Jloroc, 2013. - 376¢ . http: //znanium.com/bookread2.php?book=46¢

|

=

DY, do-

‘04yBCTBH-

OBEC-

3JIY4YCHHU,

48-4. 1D:

DCTPOCHUS

YIIEHKOB.

671

3. Augnpees A. H., I"aBpuios E. B., Mmaryu I'. T. u ap. Ontuveckie H3Mepe-

HUS: yqeOHoe mocobme. M.: VHmBepcuTerckas KHura: Jloroc, 2012.

http://znanium.com/bookread?. php?boqk=4691 78.

0) AOTOJIHHTENBLHAS JHTepaTypa:

1. Tapacos B.B., Skymenxos IO.T. HByX- ¥ MHOromMama3oHHbIe C

MAaTPUYHBIMA ~ OpUEMHUKAMU - M.

H3ITYYCHUS, Jloroc.2007-

http://znanium.com/bookread?. php?book=469116.

2. Apepun A.IT. Metomnueckue yKasaHust K 1abopaTopHeIM paGora

numrHe "Jlazepusie TexHomoruu" / A. IL Asepun, E. JI, llamauckas

2007 .— 60 c. http:/e.lib.vlsu.ru/handle/123456789/1 160.

3. Nmanyn, I'.T. TIpueMHIKA ONTHYECKOro I/I3HV‘I€HI/IH Ha BHEIIHEM

dbexre [DnexTpoHHEIit pecypc] : yue6HOe nocoGue /. — ONeKTpoH. naH.

+— 416 c.

MICTEMBI C

192 ¢,

M IIO auc-

(Bal'y),

b

boroad-
— Cno. :




HITY WUTMO, 2013, — 104 C.
http://e.lanbook.com/books/element.php?pll_id=43464.

8. MATEPUAJIbHO-TEXHUYECKOE OGECIIEYEHUE JIMCIIM-
IIJIMHbI

JlekunoHHbIe ayAUTOPUM, OCHAIIEHHEIE TOCKOM (I Menta Wiy Mapkepa),
SKPaHOM Ul IPOSKIIMOHHBIX CUCTEM, IIPOEKTOPOM 1 HOyTOYKoM (420-3, #30-3).
YueGHo-HayuHas 1abopaTopus JasepHoit quarnoctuky (104-3), yae6Ho-Hayanas
naboparopus heMTOCeKyHIHO! nazepHoit Texuuku (107-3). AyaUTOpHH JIs IpOBe-
JICHUSA 3aHATHH, OCHAIIEHHBIE COBPEMEHHBIME IIePCOHANBHBIMU KOMIIBIOTEPAMH,
00BeIMHEHHBIME B JIOKAIBHYIO BEIYUCIUTENBHYIO CETh 1 YKOMIIICKTOBAHKBIMH He-

OOXOMMMBIM CHCTEMHEIM U HPHKIaAHbIM IIPOrPaMMHBIM 06GecIIeueHreM (p11-3, 100-

3).
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