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1. IEJM OCBOEHWS ANCHOUTIJINHBI

[ensaMu 0CBOCHUS JTUCUMIIIAHEI «JlazepHble H3MEPEHIS SIBITIOTCS (HOPMII-
poBaHue y 00y4aromuXcsl IOHUMAaHUs (PU3NIECKUX OCHOB METOHOB M CPEJICTB H3-
MEPEHHs, OCHOBAHHBIX Ha HCIIONB30BAHHMA JIA3€PHOTO H3ITyUYeHUs, U IOIyUEeHHUE
[IPaKTUYECKUX HABBIKOB JUIS MOCIEAYIOUIeT0 HCIONb30BAHMS 3TUX 3HAHUHM IIpH
pa3pabOTKe U ONTUMH3ALUN METO/IOB, CPE/ICTB ¥ TEXHOJIOTHH, HCIIONB3YIOIIHMX JIa-

3€pHOE U3IIyYeHUE.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OITIOII BO

HucnumnmHa «Jlazeprbie u3aMepeHusd OTHOCHTCS K 0a30BOH 9aCTH OCHOBHOMH
npodeccnoHanpHOR 00pa3oBaTeIEHON MPOTrpaMMBI MTOATOTOBKH (aKalaBpoB IO
HanpasIeHuIo «JlasepHas TEXHUKA U Ja3epHbIe TEXHOIOTHNY. V3ydyeHne MUCITHII-
JIMHBI MPOXOAMUT B 6 CEMECTpEe, HAXOOUTCS B JIOTMYECKOH W COJIEp)KaTelbHO-
METOIUYECKON B3aUMOCBA3M C TAKMMIU AHcUUIUIMHaMu Kak «KorepeHTHas onrtu-
Ka», «OcHoBbl onTUKM» U «lIpHKiIafHas ONTHKa», KOTOpLIE MPernofaroTcs oby-
YaIOIUMCA B MIPEABLIYIUX CEMECTPax MPOrpaMMBbl IIOATOTOBKH.

Yenemnoe 0CBOeHNE IMCHMIUIMHBI «JlazepHble M3MeEpeHMs» IpearonaraeT
HajnyKe y 00yJaroIuxcs 3HaHUM, yMCHUM U FOTOBHOCTEH, IIOIYYEHHBIX IIPH U3Y-
YCHUH YKa3aHHBIX JUCIHUILINH U B X0JI¢ IPOX0XKACHUS yueOHON MPaKTHKH.

OcBoenre NUCHUIIHHEL «Jla3epHble H3MEPeHUS HEOOXOMUMO Ui U3yUESHUS]
KypcoB «Bszaumo/ieiicTBIE J1a3€PHOrO M3JIy4eHUs! ¢ BEIIECTBOMY, «JlasepHas Tex-
HUKa», «JI[MarHOCTHKAa  BEIECTBA  JIa3epHBIMM  METOJaMH ¥ JIa3epHO-
UHIYIIUPOBAHHBIE NPOLEeCCh» U «KBaHTOBBIE M3MEpEeHUs», a Takke Uit ¢ dek-
TUBHOIO BEIOOpa HAIpaBIeHUH U METOIOB HAYYHO-HUCCIIENOBATENLCKON paGoThl,
BBIITOJIHAEMOHN 00y4aloIMUMUCS B JCBITOM CEMECTpPE, ¥ AalbHEHIeH ONr0TOBKY

BBIIIYCKHOHN KBalIU(QUKAITHOHHON paboTEI.



3. KOMIIETEHIIMA OBYYAIOIIET'OCSl, ®POPMUPYEMBLIE B PE-
3VIBTATE OCBOEHUS AUCHHUILIJINHBI (MOAY JI4)
B pesynbrare OCBOSHMSI AUCHUILIAHBI OOydarOMIMICS JOIDKEH AEMOHCTPHPO-
BaTh CJIEYIONHE PEe3yIBTATEl 00pa3oBaHMUS:

1)3naTn:

- METOJUKU IPOBEACHUS JKCIEPUMEHTOB, 00pabOTKKU M IIpelCTaBJICHUS
SKCIepUMeHTATBHBIX NaHHBIX (TTK-3);

- OCHOBHBIC 3aKOHBI €CTeCTBEHHOHAYYHBIX JUCIIUIUIUH, METOJbl MaTeMa-
TUYECKOTO aHaIM3a W MOJCIUPOBAHMS, TEOPETUUECKOIO M 3KCIEPUMEHTAIBHOIO
UCCIIeIOBaHMS, HEOOXOAUMBIC JI TOHUMAaHUsl U UCIIOJIb30BaHUS PE3YNBTATOB JIa-
3epHbIX m3mepenuit (OITK-6);

- OCHOBHBIE METOAbI, CIIOCOOKI M CPeCTBa MOIYUeHUs, XPaHCHHUS, Tepepa-
00oTKY HH(OPMALIAH, UCHOIB30BATh HABLIKA PAabOTHI ¢ KOMITBIOTEPOM KaK Cpeji-
cTBOM yrmpasienus uapopmanueit (OI1K-4),

2) Ymern:

- TPOBOJUTH HANAAKy, HACTPOUKY, FOCTUPOBKY U OIBITHYIO ITPOBEPKY Jia-
3epHEIX MPUOOPOB U CUCTEM B 1a00paTOpHEIX yciaoBusx U Ha o0bekTax (I1K-5);

- paspabarbiBaTh QYHKIIMOHANBHEIE U CTPYKTYPHBIE CXEMBl Ha YPOBHE MO-
IyJel y3JI0B M SJIIEMEHTOB JIa3epPHOU TEXHHUKH 110 3aJaHHBIM TEeXHUYECKUM Tpebo-
BaHusM (I1TK-6);

- TIPOBOAUTH JKCIEPUMEHTHI, 00paboTKy W IPEACTaBISATh SKCIIEPUMEH-
tansHble qanHaele (OITK-6).

3)Baajgertn:

- CIIOCOOHOCTBIO YYUTHIBATh COBPEeMEHHBIC TCHICHIIMU PAa3BUTHS Ja3epHON
texuuku (OITK-4);

- ClTOCOOHOCTBIO CUCTEMATU3UPOBATh HAYYHO-TEXHUYECKYI0 WH(POPMAIUIO
no Tematuke uccnenosanus (OITK-6);

- crTocOOHOCTBIO K MPOBEJEHUIO N3MEPEHUN NapaMeTpoB U XapaKTEePUCTUK

na3zepHOro u3ydeHus 1o 3agannoit meronuke (ITK-3);



4. CTPYKTYPA 1 CONEPKAHME JUCTUTLINHBI
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S. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

HpOBeI[eHI/Ie JIEKITUOHHBIX 3aHSITHUH obecnevueHo ClICIHUAIN3UPOBAHHbIMH

AYOAUTOPUAMU, O60py,Z[0BaHHBIMI/I KOMIIBIOTECpAMHN U JJICKTPOHHBIMH IPOCKTOpPa-

MH, 9TO I[IO3BOJISIET COIIPOBOKIATH UTCHNE JICKIUH ,Z[GMOHCTpaHHeﬁ KOMIILIOTEP-

HBIX CJIaliOB.

B paMKax JICKHHOHHOTO Kypca UCIIONB3YIOTCA TaKKE CICIYIOIIHME TEXHOJIOTHHN:

° KOMHBIOTepHI)Ie CUMYJEINMKU  JIA3CPHO-UHAYIIUPOBAHHBIX IPOICCCOB,

JICKAOIMX B OCHOBE JIA3CPHLBIX IICPCIICKTHBHBIX TEXHOJIOTHI.



Texunonorus nmpobnemHoro obygernus (case study). IIpu paccMoTpenuu

BOIIPOCOB MPAKTHYCCKOI'O MPUMEHEHUS PACCMOTPEHHOTO TCOPETUYECCKOTO Martepua-

JIa, UCIIOJIB3YETCS JUAJIOT CO CTYAEHTaMH Ha IIPEIAMET BO3MOXKHLIX crioco0oB peaic-

HUS IIOCTABJICHHOM 3a/1aun.

BCTpC‘II/I C YUCHBIMH H CIICHUAINCTAMHU, pa6OTaIOH_IPIMI/I B HAITPAaBJICHUN

PasBUTH U UCITOJIB30BAHMA IIEPCIICKTUBHBIX JTa3CPHBIX TEXHOJIOTHH.

6.

OOEHOYHBIE CPEACTBA JUISI TEKYIIEIO KOHTPOJIS
YCIIEBAEMOCTH, TMPOMEXKXYTOYHOH ATTECTAIIMU 110
HTOI'AM  OCBOEHUS JUCHUIIJIMHBI W  YYEBHO-
METOJUYECKOE OBECHEYEHUE CAMOCTOSTEJBHOM
PABOTbBI CTYAEHTOB

a) GORPOCHL PEUMUH2-KOHMPOJA:

PeliTHHTr-KOHTPOJL 1

1.

S

OCHOBHBIE CBOMCTBA JIA3€PHOT0 U3TYUYESHHUS ¥ OCOBEHHOCTH €TI0 IIpH-
MEHEHHUS B U3MEPUTEIIBHBIX YCTPOHCTBAX.

Knaccudukanns ycTpoicTs na3epHOro u3MepeHus JUHERHBIX pazme-
POB.

JlasepHbIi TEIeBU3UOHHBIH MIPOSKTOP CBETOBOTO CEYCHUS,
M3mMepuTenu JIMHEHHBIX pa3MepOoB ¢ MCITOIL30BAHNEM BOJHOBBIX
CBOMCTB CBETa.

JlazepHble uHTEPPEPOMETPHI.

PeldTHHI-KOHTPOJb 2

I.

2
3.
4
5

HudpakiimonHsIe cr1oco6b! H3MepeHNs
JlazepHas 3nnuncoMeTpus..

JlasepHbIe METO bl U3MEPEHHUS CKOPOCTEHH.
Jlazepnas nedeKToCKOIIHSI.

OCHOBHEBIE THIIBI Ja3CPHBIX Ile(l)eKTOCKOHOB.

PelTHHT-KOHTPOAL 3




1. KorepenTHo-ontrueckre METo bl aHamn3a /1e(heKTOCKOIMYECKOH

nHGOpMAIIH.

2. OCHOBBI HCITOJIE30BAaHUS I'OJIOTPaduy B yCTPOHCTBAX JIa3€PHBIX U3-
MEPEHUM.

3. ["ostorpamMmel, METO/IBI UX 3aITUCH ¥ BOCCTAHOBICHUS,

4. ["onorpaduueckas nHTEPHEPOMETPHSIL.

3. KouTtpons gedopmarinii moBEpXHOCTH 0OBEKTOB.

0) 6onPOCHL K IK3IAMEHY

1. OCHOBHBIE TOHATUS METPOJIOTHUH: CPEICTBA U3IMEPEHUM, PE3yILTAT U
MIOTPENTHOCTH M3MEPEHNH, SKCIIEPTHBIE METOABI OLIEHKHU KadecTBa, 00padoTka pe-
3yJABTATOB U3MEPEHUH, HTAJIOHBI, [IOBEPOUHBIC CXEMEL.

2. MeTobl H3MEpeHUH: HeIOCPEACTBEHHBIN (METO/] HEITOCPEACTBEHHOM
OlleHKH), T pepeHnMaNbHBIH, HYJIeBOH, COBNAACHNUH, 3amelieHunil. Xapakrepu-
CTUKH METOJA U3MEPEHHUN: IIOTPEITHOCTH U JUaa30H H3MepeHH.

3. OcHOBHBIE IPUHIUIIB! ONTHYECKUX M3Mepenui. Kiraccudukanys me-
TOJIOB OIITHYECKUX U3MEPEHUN: METOEl, OCHOBAHHBIE HA aHATN3€ ONTUUYECKOIO
U300pakeHus, Ha aHaIK3e (JOPMBI BOTHOBOTO (DPOHTA, HA aHAIM3€E CBETOBBIX I10-
TOKOB.

4. Pounb 1 XapakTep ONTUYECKOro M300pakeHUs MPH U3MEPEHUSIX.

S. OOBeKTH U 3a[1a41 U3MEPECHYS, U3MEPUTEILHEIE CXEMbI U 0COOEHHO-
CTU UX (QYHKIIMOHAIBHON CTPYKTYPHI.

6. THIIOBBIE Y3JIBI ONTHYECKUX U3MEPUTEIBHBIX TPUOOPOB (KOJIHMA-
TOP, ABTOKOJIIMMATOP, MUKPOCKOIL, ABTOKOJJIMMALIMOHHBIM MUKPOCKOI ).

7. OyHKNuoHANBHBIE 0JI0KH ONTUYECKUX H3MEPUTEIBHBIX TPUGOPOB
(ycTpoiicTBa HaBeAEHUs, OTCUETHLIE YCTPOUCTBA, OCBETUTENLHBIE YCTPONUCTBA,
KOMIIBIOTEPHbBIE KOMILIEKCHI).

8. I Ipubops! IpoU3BOACTBEHHOTO KOHTPOIISL, CTPYKTYPa ONTHYECKUX
U3MEPHUTEIIBHBIX CXEM U UX YHU(DUKAITHS.

9. OcHOBHEBIE IPUHIHIIEI TPUMEHESHUS TEHEBBIX METOMOB IS BU3yasIH-

3anMu (ha30BBIX HEOIHOPOTHOCTEH.



10. Meron cBeTsnIeHCs TOUYKH,
11. Merojg HOXa U INIEJH.
12. BruiOop onTUMAaNBHBIX IapaMeTPOB TEHEBOW YCTAHOBKU.
13. IlpumeHeHue nazepa B KaUeCTBE UCTOYHUKA CBETA IIPU TEHEBBIX UC-
CJIeIOBAHUSAX.
14,  HuaTepdepeHnns oT ABYX UCTOYHUKOB. BpeMeHHas 1 IpOCTpaH-
CTBEHHAsl KOTEPEHTHOCTL.
15. HurepdepeHIIMOHHBIE II0JI0CH PABHOI'O HAKIIOHA.
16. HaTepdepeHIIMOHHEBIE NOJOCH PABHOU TOJIIUHEL.
17. TlpuMeHeHve ja3epa B KaueCTBE UCTOUYHMKA CBETa IIPU MHTEP(HEpEeH-
LIUOHHBIX UCCIEAOBAHUSX.
8) 6ONPOCHL K CAMOCHIOAMENbHOU pabome cmyoenma.
1. OcHOBHEIE MapaMeTPHI JIA3EPHOTO U3ITYUCHHUS.
2. OCHOBHbI€ OIpeJIeNICHUS U AUHMAIBI N3MEPEHUS JHEPIeTUIECKUX MTapaMer-
POB UBIIy4YEeHUs.
3. [IpyHUOMD ¥ TeXHUYECKAs peanu3anys KalopuMeTPpUYECKOro MeTo1a u3Me-
peHU MOIIIHOCTH ¥ SHEPTUU HU3ITYUYEHUS.
4., TIpyHIIMT B TeXHUUECKas peanu3aluns GOTOIEKTPUIECKOr0 METO1a U3Me-
PEHUI MOITHOCTH U JHEPTUU U3ILy4ECHUS.
5. OCHOBHEBIE MTPUHITUIIBI U3MEPEHHUS] INIOTHOCTH DHEPTUU.
6. IloHsiTHE TOYHOCTH U3MEPEHUM.
7. AMIUTUTY IHO€ [EJIEHNE ONTUYECKOrO U3IIyUCHMUS.
8. OmmbKY U3MEpeHU IpU KOHTPOJIE ITydKa.
9. IlpuHIUIBl U3MEPEHUs TOIIEPETHOTO pasMepa IIydKa.
10. U3zmepenie pacXoauMOCTH IIyYKa U3JTyUSHHUS.
11. MeToibl U3MepeHusl MOSpU3alAX Ja3ePHOT0 U3y YSHHUS.
12. TpuHnune! ocnabieHus ONTUYECKOr0 3Ty YeHUsI.

13. HpI/IHHI/IH H TCXHHUYCCKas peain3alnsd U3MCPECHUS ONITUICCKUX OJINH BOJIH.



14. B3auMoCBS3b MEXAY IUUPUHON [TOJIOCH], BpeMEHEM KOT€pEHTHOCTH M JIJIH-

HOH KOT€PEHTHOCTH.
15. MuaTephepoMeTuieckre METO bl U3MEPEHMS IITUPUHBI JIMHUNA U3ILy YSHHU.
16. OyHKIMS paccesHusL. |
17. TunoBsle ONTUYECKHUE CUCTEMB] ¥ UX XapaKTEPUCTUKH.

18. CpaBHUTETBHBIN aHAIN3 METO/Ia0B KOHTPOJIS IUNIOCKHX, CHEPUIESCKUX U

acepuIecKrx MOBEPXHOCTEH.

7. YAEBHO-METOIUYECKOE U NHO®OPMAIMOHHOE OBEC-
HNEYEHUE JTUCHUAIIJIMHBL (MOAY JIST)
a) OcCHOBHAs JiNTepaTypa:

1. Auapees A. H., I'aspunos E. B., Mmauun I'. I'. u ap. Ontuyeckue n3me-
penusi: yuebHoe mocobue. M.: YHuBepcurerckas xuura: Jloroc, 2012. — 416 c.
http://znanium.com/bookread2.php?book=469178.

2. Jlazepubie TIpuOOPBI U METOJBI M3MEPEHUs NalbHOCTH: yued. mocodue
boxmanckuit B.b. u np. Ilox pen. Kapacukxa B.E. U3narenscrso: (MI'TY nm.
H.D. baywmana), 2012, 92 ctp. http://www.iprbookshop.ru/31435 3bC
«IPRbooks»mno maposio.

3. MeTtponorus u cpeicTBa uaMepenui: YuedHoe nmocodbue / B.®. IleneBus.

- M.:. HUI] HWHOPA-M; Ma.. Hos. 3maumme, 2013. - 272 c.
http://znanium.com/bookread2.php?book=546659.
0) 1omoJIHUTEJbHAS JIuTepaTypa:

1. JlazepHOE HAaHOCTPYKTYPHUPOBAHUE MATEPUAIOB: METOJBI peallU3allud U Ju-
arHoCTUKY : ydebHoe mocodue / C. M. Apaxensu [u ap.] ;.— Bruagumup : Bal'Y,
2010 .— 139 c.

2. Jlasepuriit rupockon. bapsikun B.B. u ap. MsnarensctBo:MI'TY um. H.O.
baymana 2010, 23 ctp. http://www.iprbookshop.ru/31043. OBC «IPRbooks»,mno

ITapoJIIo.



3. CoBpeMeHHbIE IPOOJIEMBI OIITOTEXHUKU [DIIEKTPOHHBIM pecypc|: yuebHoe
nocobue/ F0.C. I'ynuna [u ap.].— DneKTpoH. TeKCTOBLIE HaHHBE.— M.: MOCKOB-
CKHMM I'OCYIApCTBEHHBIN TEXHWYECKUW yHUBepcuTeT umenu H.D. baymana, 2010.
96 c. http://www.iprbookshop.ru/31256. D9bC «IPRbooksy,no mapostto.

B) nporpamMmHoe obecnieueHne u Marepuer-pecypcst:
1. http://www.quantum-electron.ru
2. http://ufn.ru
3. http://journals.ioffe.ru/pjtf
4. http://www.laser.ru
5. http://www.cislaser.com
8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIH-
IJIUHbI
IIpenofaBaHye NUCIMIUIMHEL IPeAyCcMaTpHUBaeT MPUMEHEHHE MYIbTUMETURHBIX
Npe3eHTalUi U KOMIBIOTEPHBIX CUMYILIIHN, YTO 00ECIICUMBACTCS IPOBEACHUEM 3a-
HATUM B 000pYZ0OBaHHBIX MYJIbTHMEIUHHEIM 000pYyHOBAHUEM ayTUTOPUSX Kadeapsl
OulIM (ayn. 420-3, ayxn. 430-3).
s obecrniedeHust IPOBEACHUS IIPaKTUUCCKUX PaboT MMEIOTCS KOMIBIOTEP-
Hble Knaccel kadeapsr GullM (1ab. 511-3, nat6. 100-3).
Jns oGecnievwenwst MpoBeieHUS JIAO0PATOPHBIX PabOT UMEIOTCS CIISI[HANN3H-
poBaHHBIE ydyeOHO-HAyuHble TabopaTopuu, 00OpyNIOBaHHBIE COBPEMEHHBIM 000-

pynosanueM (nab. 107-3, 107a-3, 419-3, 123-3).
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