OneHo4yHbIe MaTepHAJIbI IPH (POPMUPOBAHUM PAa0OYHMX NPOIrPAMM AMCUHMILIMH (MORYIei)

Hanpasaenue: 12.04.03 ®oToHnka u onToNH(POPMATHKA
HanpasiieHHocTh (Mpoduib): @U3NKa U TEXHUKA ONTHYECKON CBA3M
Jucnumiuna: JlazepHble TeXHOJIO0THH

®opmupyemMble KOMIETEHIIUN:
1. Onucanue nokasareseil, KpUTepHeB U HIKAJ OLCHUBAHUS KOMIETCHIMI.

[TokazaTenu U KpUTEPUHU OLIEHWBAHUS KOMIIETEHLIMH

OObekT YpoBHHU cHOPMHPOBAHHOCTH Kpurepuii onieHrBaHus
OLICHKH KOMITCTEHIINH Pe3yabTaToOB OOYUCHUS
O0yuatomuiics Huskuit yposens YpoBeHb pe3yNnbTaToB 00y4eHHS

IToporoselii ypoBeHb
TloBbIILIEHHBIN YPOBEHD
Bricokuii ypoBeHb

HE HUIKE TTIOPOTroBOTO

[IIxanpl oueHUBAaHUS KOMIIETEHUMH NpU clade 3K3aMeHa WIX 3a4eTa C OLIEHKOU

Hocturnyrbsiit
YPOBEHb
pesynbrara
00vVIeHus

XapakrepucTuka ypoBHS C(HOPMIPOBAHHOCTH
KOMIIETEHIIUHA

[IIkana oneHUBaHHUS

DK3aMeH WU 3a4eT C
OLICHKO

Husknit
YpOBEHb

OOGyuatoruics:

-00HapY>XUJI IPOOEITBI B 3HAHUAX OCHOBHOTO Y4eOHO-ITPOrpaMMHOTO
MaTepuaa;

-JIOTYCTWJI IPUHITUIIHATIBHBIC OITHOKH B BEITIOJIHCHUH 3aaHUH,
MPEIYCMOTPEHHBIX TIPOTPAMMON;

-HE MOXET MPOJIODKUTH OOYYEHUE HITH MPUCTYITUTh K
podeCCHOHATIBHOMN NEeITEIbHOCTH 10 OKOHYAHUH MPOTpaMMbl 0e3
JIOTIOJTHUTEJIBHBIX 3aHATHI 10 COOTBETCTBYIOUICH TUCIUILTHHE.

HeynosnersopurensHo

[Toporossrit
YpPOBEHb

OOGyuatomuiics:

-00Hapy>XUJ1 3HaHHE OCHOBHOT'O y4€OHO-IIPOrpaMMHOTO MaTepHaia B
00BéMe, HeOOXOMMOM JUTS AabHelIIeil yaeOHON 1 peICTosIIeH
npodeccHoHaIBHO eI TeNBHOCTH;

-CIIPABJISIETCSI C BHIIIOJIHEHUEM 33/IaHUM, TPEAYCMOTPEHHBIX
MIpOrpaMMoii;

-3HAKOM C OCHOBHOW ITUTEpaTypoi, pEeKOMEHIOBaHHOH paboueit
MPOrpaMMOH TUCTIUTUTHHEL;

-JIOITyCTHJI HETOYHOCTH B OTBETE HAa BONPOCH! M IIPH BHINOJIHEHUH
3aJaHul IO y4eOHO-TIPOrpaMMHOMY MaTepuairy, Ho 00jIanaeT
HEOOXOMUMBIMU 3HAHUSIMHU ISl UX YCTPAHEHHs MO PYKOBOACTBOM
IpernoiaBaTes.

YI0BIIETBOPUTENBHO

IToBBIIIEHHBIHI
YpOBEHb

OO6yuaromuiics:

- 0OHApYKHJI MTOJTHOE 3HAHUE y4eOHO-TIPOrPaMMHOIO MaTepuala;
-YCTIEUTHO BBIMTOIHIII 3aIaHUSL, IPEAYCMOTPEHHEIC ITPOTPaMMOIA;
-YCBOWJI OCHOBHYIO JIHTEPATypy, PEKOMEHIOBaHHYIO paboueit
MIPOTPaMMO AUCHIUTUINHBL;

-TIOKa3aJI CHCTEMAaTHYECKUI XapakTep 3HaHUH yaeOHO-
MIPOTPaMMHOTO MaTepHaa;

-CIOCO0EH K CaMOCTOSITEIbHOMY TIONIOJIHEHHIO 3HAHHUH 10 y4eOHO-
MIPOrpaMMHOMY MaTepHally U OOHOBIIEHUIO B XOJI€ TalbHEHIIIEH
yueOHOM paboThI U IPOPECCUOHATIBHOM JCSITCIBHOCTH.

Xopomro




Bricokmit
YpOBEHB

Obyuarommuiics:

-00HapYKUJI BCECTOPOHHUE, CUCTEMAaTUIECKHE U TTTyOOKHE 3HAHUS

y4eOHO-TIPOrpaMMHOT0 MaTepHana;

-yMeeT CBOOOIHO BBINIOJIHATH 33JaHUs, TIPETYCMOTPCHHBIC

IIPOTrPaMMOI;

-O3HAKOMMIJICA C ﬂOHOHHI/ITeHLHOﬁ HHTepaTypOﬁ;
-YCBOWJI B3aUMOCBA3b OCHOBHBIX MOHSATHH JUCIHUIIINH U UX 3HAYCHUEC

JUTS IprOOpeTeHHS IPOQecCHu;

-IPOsABUJ TBOPUCCKHUC CIIOCOOHOCTH B IOHMMaHUU y‘I€6HO—

MPOTpaMMHOTO MaTepHaa.

OT1nnaHO

Onucanue IIKaJl OLEHUBaHUS
Komnerennu o0ydaromerocsi OeHNBaeTCs CIEAYIOIUM 00pa3oM:

[TnanupyemsbIii CopeprxaHue MIKaIbl OICHUBAHUS
YPOBEHB JIOCTUTHYTOTO YPOBHS pe3yiibTaTa 00ydeHHs
PE3yIILTATOR Heynosnersopurens YI0BIETBOPUTEIBHO Xopomio OT1nudHO
OCBOCHHS
He 3auteno 3auTeHo 3auTeHo 3auTeHo
3HaTh HecnocoOHOCTB OO0yuarommuiics OO0yuaromuiics OO0yuaromuiics
o0yuaromerocst crocobeH JIEMOHCTPHUPYET JIEMOHCTpPUPYET
CaMOCTOSITEIILHO CaMOCTOSITEIIBHO CHOCOOHOCTB K CHOCOOHOCTH K
MPOJIEMOHCTPUPOBATH | IPOJIEMOHCTPUPO-BATh | CAMOCTOSATEIBHOMY CaMOCTOSITEIIHO-MY
HaJM4yue 3HaHUM IpY | HAJIMYKME 3HAHUU IIpU NIPUMEHEHUIO NIPUMEHEHUIO 3HAHU B
pENIeHNH 3aJaHuH, pEIIeHNH 3aaHNH, 3HAHUU TIPH BBIOOpE crmocoba
KOTOPBIC 6BIJ'II/I KOTOpPbIC 6])].]'[]/1 PEUICHUN SajlaHI/Iﬁ, pemI€HuA HEU3BECTHBIX
MpEACTaBJICHBI pEeACTaBIICHBI AHAJIOTUYHBIX TCM, NI HECTAaHOAPTHBIX
npernoiaBareieM npenoaaBaTeaeM KOTOpBIE MPEJICTABIISUT | 3aJIlaHUH U TIPH
BMecTe ¢ 00pas3iom BMECTE C IIpenoaaBaTeb, KOHCYJIBTaTUBHOMN
UX peIleHHUsI. 00pa3loM X PEHICHUS. |1 IPHU €ro MOJIZICPIKKE B YACTH
OUCVILTATIARIIOIL MANCTTACITITATTITALITANIILIY
Y™meTs OrtcyrcTBUE Y OO0yuaromuiics OO0yuaromuiics OO0yuaromuiics
o0yuaromierocst JIEMOHCTPHUPYET MIPOJIEMOHCTPUPYET JEMOHCTPUPYET
CaMOCTOSITEJIBHOCTH B | CAMOCTOSITEJIBHOCT B | CAMOCTOSTEIIBHOE CaMOCTOSITEIILHOE
NPUMEHCHUU YMCHUN | IPUMEHEHUH YMEHUN MIPUMEHEHHE YMEHHM MPUMEHEHHE YMEHHI
[0 WCHOJB30BAHHUIO | PELICHHs y4eOHBIX peLlIeHuS 3aIaHuiA, PeLICHHUS] HEM3BECTHBIX
METOJI0B OCBOCHHUSI 3aIaHHii B TOJTHOM AHAJIOTHYHBIX TEM, WA HECTaHAAPTHBIX
y4eOHOIM COOTBETCTBHUH C KOTOpBIE MPEJICTABIISUT | 3aJIlaHUi U TIPH
JHACLUIUIMHBI. obpazuom, NIpENnoAaBaTeb, KOHCYJIbTaTUBHOMN
JaHHBIM U IIPU €T0 MOJJIEPKKE
[IpenoaaBaTesIeM. KOHCYJIBTaTHBHOU HpernojaBaress B 4acTH
MOJI/IEPKKE B YaCTH MEXKTUCIIMIUTHHAPHBIX
COBPEMEHHBIX CBSI3eH.
mpo0iem.
Bmanets HecmocobHoCcTh OO0yuvarommiics OO0yuarommiics OO0yuarommiics
CaMOCTOSITEIILHO JICMOHCTpPHUPYET JICMOHCTPHUPYET JIEMOHCTpPUPYET
MPOSIBUTH HABBIK CaMOCTOSITENIBHOCT B | CAMOCTOSITENIBHOE CaMOCTOSITEIIbHOE
peuieHus MIPUMEHEHHUHN HaBBIKa MIPUMEHEHHE HaBbIKA MIPUMEHEHHE HaBbIKA
[IOCTABJICHHOM T10 3aJJaHUsM, peuieHys 3alaHui, pelLIeHNs HEU3BECTHBIX
3aaa4M 1o PECUHICHUC KOTOPBIX AHAJIOTUYHBIX TCM, NI HECTAaHOAPTHBIX
CTaHAAPTHOMY OBLJIO 1OKa3aHO KOTOpBIE MPEJICTABIISUT | 3aJIlaHUM U TIPH
00pa3sily ITOBTOPHO. IIPenoaaBaTesIeM. IIpenoaaBaTesb, KOHCYJIBTaTUBHOMN
U TIPH €TO TIOJI/IEPXKKE
KOHCYJIBTaTUBHOMN MPEToIaBaTels B YaCTH
MOJI/IEPXKKE B YACTH MEKAUCIUIUTAHAPHBIX
COBPEMEHHBIX CBSI3CH.
pooIeM.
2. IlepeyeHb BONMPOCOB W 3aa4 K JIK3aMeHaM, 3a4yeTaM, KYPCOBOMY NpPOeKTHPOBAHMIO,

JadopaTopHbIM 3aHATHAM. O0pa3eln YK3aMeHAIMOHHOT 0 OnJIeTa




IIpumepHBIil IepedeHb BOIPOCOB K 3a4eTy
Komnerennus -YK-4; VK-6:
OcCHOBHBIE 00J1aCTH NPUMEHEHHUS JIa3epOB.

1. IlepcriekTUBHBIE TPUMEHEHHUS J1a3€POB.

2. JlazepHble TEXHOJOTMH B IPOM3BOJACTBE MOOWJIBHBIX Tele(OHOB U  INEPCOHAIBHBIX
KOMIBIOTEPOB.

3. JlazepHbIe TeXHONOTMH IU(PPAKIMOHHBIX onTHYeckux 3ieMeHToB (0OD), onrTHueckoil mamsTn
— CD-ROM, CD-RW wu 1p.

4. JlazepHO€ MUKPOCTPYKTYpHUpPOBAaHUE MOBEPXHOCTEM.

5. JlazepHOe cBepieHHE MUKPOOTBEPCTHH B ajIMa3HBIX (HIIbepax I BOJOYCHHS IPOBOIOKH.

6. [Tpumeps! nazepHOl MUKPOOOPaAOOTKH.

7. JlazepHast MOMMPOBKA ONTUYECKUX MOBEPXHOCTEM.

8. JlazepHast ounCTKa MOBEPXHOCTH.

9. TpexMepHbIii Ja3epHbI CHHTE3 00BEKTOB U H300paKCHH.

10. Kocmuueckue mpuMeHeHHs J1a3epoB.

11. JIMCTaHIIMOHHOE JIa3epHOE 30HAMPOBAaHNE KOCMUYECKHUX OOBEKTOB.

Kommerenmus I1K-1; T1K-3:
1. JlazepHas peakTwBHAs TATra — aTMOC(EepHBIE U BHEaTMOC(EpHBIC IBUTATEIIH.
JlazepHOE TIPOTHBOpPAKETHOE OPYXKHE.
OCHOBHBIE 00JIaCTH TIPUMEHEHHUS JIa3ePOB B MEIHUIINHE.
[Ipeononenne audpakOHHOTO Mpeeita B ONTHKE.
OCHOBHBIC (PU3UYECKUE MPOLIECCHI JTa3ePHBIX TEXHOJIOTHH.
[Mornomenue cBera U npeoOpa3oBaHKUE DHEPIUU CBETA B TEILIO.
HeymepHast nByxdasnas (1J]) momensb nmasepHoit 06pabOTKH.
JaBnenue otnauu npu ucnapeHun. YpasHenue Knaysmyca—Knaneiipona.
XapaKTepUCTHKNA  «KAa4yeCcTBa» U3IYYEHHs TEXHOJOIMYECKUX JIa3epOB: KOT€PEHTHOCTH,
MOHOXPOMATHYHOCTb, TIOJISIPU3AIHS. DKCIUTYaTAIIHOHHEBIC XapaKTCPUCTHKH.
10. XapakTepHbIe MapaMeTphl TEXHOJIOTHYCCKHUX JIA3EPOB.
11. TexHonorMYeCKHe na3epsl U Ja3epHbIE TEXHOIOTHH.
12. JwonHble na3epsl M WHPOPMAIMOHHBIE TEXHOJIOTHH.

O XNk W

[TpumepHbIe pakTHYECKUE 3a/1a9d (3a1aHMSI) U CHTYaIluu

Komnerennus YK-4; YK-6:

1. Onpenenuth paguyc oOmactd, B KoTopoil cocpemoroueHo 50%, 90% Bceil sHeprum rayccoBa ITydKa,
€CJIM 3a/1aH XapaKTepHBIA pa3Mep rayccoBa paclpeesieHus 1.

2. Paccuntars mapamMeTpsl MEXaHHYECKOTO IMpPEphIBATENs, MPEACTABIISIFOIINN CO00 BpalaroIIUACs AUCK C
popesblo  (pa3Mepbl MPOpe3d U YIVIOBYIO CKOPOCTh BpAILCHMS JMCKA), €CIM M3 HUMITyJIbca JUIMTeNbHOCThI0 100
MKC HEOOXOJIMMO MOTyIUTh HMITYJTECHI JUTUTEIBHOCTHIO 40 MKC TIPU YaCTOTE CICTOBaHUS UMITYIbCcOB 250 I,

3. Jloka3aTh, 4YTO TMpH yIie NaJcHUs, pPaBHOM yriay bprocrepa, yrom Mexay OTpaKCHHBIM U
MIPETIOMJICHHBIM JIy4aMH PaBeH /2.

4. OmnpenenuTs MOLIHOCTb W HHEPrHI0 MMIYNBCOB H3NydeHHs N2-nmazepa anutenbHocThio [1=10-8 c,
HEOOXOIUMBIE UL JOCTIDKCHHS TUIOTHOCTH MOITHOCTH M3IydeHus B ¢okyce q0=107 Bt/cMm2, ecim pacxoauMoOCTh
mydka | Mpan, a pOKycHOE pacCTOSIHHE ONTHYECKOW CUCTEMBI 3 CM.

5. OnpenenuTh, BO CKOJIBKO Pa3 M3MEHHUTCS AWAMETp Iydka B (DOKyce JIMH3BI, €ClU Iepea HeH MOCTaBUThH
TEJIECKOMTMYECKYIO CHCTEMY C YBEINYEHHEM DX.

6. OnpenenuTh MJIOTHOCTh MOLIHOCTH JIA3PHOTO M3JIy4eHHs Ha o0paldaThiBaeMOil NMOBEPXHOCTU B LIEHTPE
oONydyeHHOW 00JacTH, €cClIM M3BECTHa MOIIHOCTh H3JIydeHus: P W pacnpenenieHHe IUIOTHOCTH MOIIHOCTH
W3ITy4eHUS

a) rayccoBo ,

0) moCTOSIHHOE B Ipeneinax OONydeHHOW 00JacTH

7. Onpenenuth, Kakas JOJS JIA3CPHOTO HW3IYYCHHS HAXOAWTCS BHYTPH KPYroBod oOmactu , TAe I —
XapaKTepHBIH pa3Mep rayccoBa pactpeeNICHHs TUIOTHOCTH MOIITHOCTH U3IYYCHUS B ITyUKE .

8. Ompenenuts paguyc o0IacTH, B KOTOpoi cocpemoroueHo 50%, 90% Bcelt »Heprum rayccoBa ITydKa,
€CJIM 3aJ1aH XapaKTePHBIA pa3Mep rayccoBa pacrpeneneHus r0.

9. PaccunTath mapaMeTpel MEXaHHYECKOTO OOTIOpaTopa, MPEeACTABISIONIET0 COOOM BpalIarOIIUIiCS ANCK C
Mpope3bio (pasMepsl MPOPE3n M YIJIOBYIO CKOPOCTh BpAIEHHS IMCKA), €CIM W3 HMITYJIBCOB JIUTENbHOCTHIO 100
MKC HEOOXOJUMO IMOJYYNUTh HUMIIYJIbCH HM3IYYCHHS IUTCIBHOCTBIO 40 MKC MPH 4acTOTE CJICAOBAHHUS HMITYJIHCOB
250 I'n.

10. Onpenenuts pacnpenereHre HHTEHCUBHOCTEH B MHOTONy4YeBOM J1a3epHOI cucTeMme Juid CIy4aifHOro u
MMOCTOSIHHOTO cnBura (a3 [ M3Iy4eHUs OTACIBHBIX JIa3€POB, CCIIM U3IYYCHHUE KAKIOrO W3 HUX MOJSPU30BAHO B
OJIHOW W TOU K€ IUIOCKOCTH W KOJEeOaHHs WX DJICKTPUYECKOTo MO onuchBaroTcs Gopmynoit Ei=EOcos(wt+L]1).
[Ipu penreHun 3ajayv TPUHATH BO BHHMAaHHE, YTO aMIUIATYAa CYMMBI JIBYX KoieOaHuii ¢ amrumrygamu EOl1 u



E02, dazamu [11 u [12 1 onMHAKOBOI 4acTOTOM paBHa .

11. OmnpenenuTh TEOPETHYECKYIO JTU(PPAKIMOHHYIO pPAaCXOIUMOCTh M3JIyUSHUs! pasiUyHBIX Ja3epoB,
cCuuTas paclpejeieHre HHTEHCHUBHOCTH PaBHOMEPHBIM B Ipeieiax 3aJaHHoro auamerpa mydka miusi Cu, Nd:YAG,
N2 u CO2 -na3epos u rayccossIM 17151 He-Ne na3epa, 1o clieayroluM JaHHbBIM:

a) Nd:YAG A=1,06 MM D =5 MM,
60) He-Ne 2=0,63 MM D =0,3 mm;

B) Cu 2=0,5 MKM D =3 mmMm;

r) N2 2=0,34 MKkM D =0,3 mm;

n) CO2 2=10,6 Mmxm D=5 mmMm,

re A — JUIMHA BOJIHBI M3JydeHusi, D — muaMeTp Jla3epHOro my4ka Ha BbIXOJIE Jiazepa. Pemienne ohpopMuTh
B BUJIE TaONUIBI.

12. OmpenenuTh pacXxoJUMOCTh H3Iy4eHMS MHOTOMOJOBOTO Ja3epa B 3aBUCUMOCTHM OT 4YHCIa
TeHEPHPYEMBIX MONEPEUHBIX MOI.

13. /[lokazaTte, 4TO TIIpW YyIVe TafeHus, paBHOM yriny bprocrepa, yronm Mexay OTpPaXEHHBIM H
IIPEIOMIICHHBIM JydaMu paBeH [ /2.

14. TlokazaTh, KakOW pEKUM, HWMIYIECHBIH WM HENpPEpHIBHBIH, Oonee 3ddektuBeH ansg naszepHOM
00paboTKH.

15. PaccMoTpeTh pa3mUYHBIE METOABl OOCCIICYCHHS HWMIYIBCHOTO pEeXHMa BO3ACHCTBUSA (PEKHUMBI
CBOOOHOM TeHepaluu, MOIY/SIHUH JOOPOTHOCTH M CHHXPOHH3ALUH MOA) M CPAaBHUTh HMX IO CIIEAYIOIINM
napamerpam: KIIJl, sHeprus uMmynbca, IIUTENBHOCTh WMITYIbCA, CPEAHSSI M UMITYJIbCHAs MOIIHOCTb, 4acTOTa
CJIEZIOBAHUS UMITYJIECOB.

16. Tloctpouts Xo0n Jydel Ja3epHOro Iydka 4depe3 JHH3Yy C (QoKycHbIM paccrosHueM f. OnpenenuTsb
3aBUCHMOCTh jauamerpa nsaTHa B (okyce d0 oT pacxoIMMOCTH JIa3epHOTO M3NIy4deHUst [| U (OKyCHOro pacCTOsSHHS
JIUH3HI f.

17. PaccuuTaTh ONTHYECKYH0 NPOEKLIHUOHHYIO CXEMYy C TEJIeCKONUYECKOH OCBETUTEIBHOU CUCTEMO1,
C  IapameTpamu dobp = 1 MM, dmp = 50 mm, do6p0 = 10 mxm, fip = 50 MM, dn = 1 cm, [Hop = 1/20.
VYBenuueHne Teneckomna Mpou3BOJIbHO, MaTephal Macku — MeaHas Qoiera TommmuuHOH 0,1 MM, Marepuan obpasma —
IJIeHKa Xpoma ToamuHou 0,1 MKM Ha cTekJe.

18. Paccumrare mmHy 10 m gmamerp dO cBeroBoif TpyOkw, oOpasyromieiics mpu (QOKyCHPOBKE ITydKa
Ja3epHOTO M3MTy4eHus nuameTpoM DO i pacxoauMocTsio [ miH30# ¢ (hOKYCHBIM paccTosHHEM f.

19. BeiBectn ¢opMmyny AN TEOMETPUYECKOH TIIyOHMHBI pEe3KOCTH TpH (OKYCHPOBKE JIA3epHOTO
U3ITy9EHHS.

20. PaccumnraTh MPOCTPAHCTBEHHO I'€OMETPUYECKHE XAPAKTEPHCTUKU JIa3ePHBIX IYYKOB (OJHOMOIOBOTO,
MHOTOMOJIOBOTO, JAW(MPaKIMOHHO-OTPAHUYEHHOTO W TEOPETUYECKHE): YroJl pacXoIMMOCTH, pa3mep (okaabHOro
MATHA U TIyOUHY PE3KOCTH.

21. PaccunrtaTh ONTHYECKYIO CHCTEMY JHEpreTHUecKoro (oxycupyroliero kaHaia JUisi jla3epa Ha aproHe:
A = 514 HM, nnameTp myyka Ha BBIXOJE Jazepa 1,5 MM Ha ypoBHe l/e, pacxoammocTh mydka 0,5 mpan, eciu
U3ITy4eHHE JOJDKHO OBITH C(OKYCHPOBAHO B BaKyyMHPOBAaHHOW KioBeTe uIMHOM 30 MM B msTHO nuamerpom 1,2
MKM.

22. V300pa3uTh NMPUHONWNHAIBGHBIE CXEMbI Ja3€PHBIX YCTAHOBOK C IUIOTTEPOM M KOOPAWHATHBIM CTOJIOM.
VYKa3aTh yCIIOBHS MOCTOSIHCTBA INTIOTHOCTH MOIHOCTH M3IYy4EHHS B CHCTEME C THIOTTEPOM.

23. Omnpenenuth pa3Mepbl padodero MO B CKAHHPYIOIIEH CHCTEME II0 3HAYEHUSM JOITyCTHMBIX
otkinoHeHuit [1d = 200 mxMm pa3mepa ¢oxkanpHoro mnsaTHa d = 50 MkM B miockoctd oOpaboTku mist Nd:YAG-
nazepa. POKYCHOE PACCTOSIHHE ONTHYECKOW CHUCTEMBI 60 CM, pacCTOSTHHE OT IEHTpa 3epKayia 10 oOpadaThiBaeMOit
moBepxHOCTH — 50 cM.

24. TlpuBecTd ra0apuTHBIH W OJHEPreTHYECKUIl pacyeT MPOEKIMOHHOH CXEMbl C OCBETHTEIILHOM
TEJIECKOMMUECKOW CUCTEMOM.

25. Omnpenenute TEOPETHYECKHH IpeAe] MaKCHUMalbHOrO ¥ MHHUMAJIBHOIO MaciuTada MpOEKIHU IpH
TEJIELEHTPUIECKOM OCBEIEHHH MacKHU.

26. Jlatb pa3MepHbIE W OSHEPIETUYECKHE XapaKTEPUCTUKH MHUKPOIIPOCKIMOHHON ONTHYECKOH CXEMBI.
CpaBHHTS ¢ YCIOBUSMH 00pabOTKH B cxeMe 0e3 OCBETHTENIFHON CHCTEMBI, 0€3 MTPOCKIIMOHHOM CHCTEMBI.

27. TlpoaHanu3upoBaTh BO3MOXKHOCTH MHHHUMH3ALUN Pa3MEpPOB KOHTYPHOIIPOEKIIMOHHONH CXeMBI (3a cUeT
MIEpEIBIKEHNS J1a3epa), [UId 4ero MOCTPOUTH XOA JIydel B ONTHYECKOM CHCTEME C Ja3epoM, PacIoiOXEHHBIM B
nepeaHen (OKaIBHOM MIOCKOCTH OCBETHTEIFHON CHCTEMBL, /10 M TIOCTIE Hee.

28. IIpoBecTn rabapWTHBI pacdeT ONTHYECKOW CHCTEMBI sl (DOKYCHPOBKH H3IIy4EHHS OT ONTHYECKOTO
MHOTOMOJIOBOTO BOJIOKHA C BHYTpeHHUM auamerpoM 400 MkM B maTHO nuamerpoM 200 MKM. YToil pacxoJUMOCTH
nanydenus 0,1 paz, paccTosiHUE OT TOpIa BOJIOKHA JI0 MIIOCKOCTH 00paboTku 10 cm.

29. IIpoBecTH radapuTHBIH pacueT ONTHYECKOH cucteMbl Ui (GOKycupoBkH m3iaydeHus (A = 1,06 Mxm) ot
OIITHYECKOTO BOJIOKHA C BHYTpeHHMM auamerpoMm 500 MKM co 3HadeHHMeM HHBapuaHrta Jlarpanxka-I'ensmrosbia
0,21[110-6 m-pan B msaTHO pazmepoM dO = 100 MkMm.

30. Ompenenutb, Kakoe CMELIEHHE MAacKd BJIOJb OINTHYECKOM OCH HEOOXOAMMO O0ECHedYHuTh B



IIPOCKLIMOHHOM CXeMe C «ApoKalleii» MacKou IUis MoJTy4eHHs Ha obpasiie pesibeda BricoToit [10 = 1 MKM.

31. B mpoexknMoHHOI cXeMmMe ¢ HCHOJIb30BaHMEM IIOJIyTOHOBOW MacKd (C MEepeMEHHBIM IPOITyCKaHUEM)
OIIPEACINTh 3aBHCUMOCTH MpOQUIs 00padaThiBaeMOi MOBEPXHOCTH OT MPOITYCKaHWS MAacCKH, IMPUHSIB CKOPOCTBH
HCHapeHusl paBHOM (q — IUIOTHOCTh MOIIHOCTH M3Iy4eHusi, Luchm — ynenpHas TemjaoTa HCHAapeHHsl Marepuana,
Jlx/cm3). Paccuurath Macky Iuisl 3aaHHOM TOYHOCTH (hOpMHpPOBaHMSI NMpOQHIsl MOBEpXHOCTH [| = 1 MKM mpm
JUTITENBHOCTH MMITylIbca nanmydeHust [| = 10-9 ¢, MakcMMaiabHOM 3HAY€HHM IUIOTHOCTH MOITHOCTH H3ITy4eHHs Ha
noBepxHocTH obpasna qmax = 1010 Br/cMm2. OnpenennTs KOJIMYECTBO MMITYJIbCOB, HEOOXOIMMOE ISl MOJTYYESHUS
npo¢ s BEICOTOH 10 MKM.

32. PaccumraTh omTHUYECKyl0 cucTemy I BBoja mimydeHms Nd:YAG-mazepa ¢ pacxoammoctbio 10" m
JaMETPOM ITydKa 5 MM B OJJHOMOJJOBOE ONTHYIECKOE BOJIOKHO C YHUCIOBOH anepTypoit 0,22.

33. IlpemnoXxuTh CXeMy, OCYIISCTBIAIONIYI0 IPOCKIMOHHBIA METOJ Ja3epHOHl 00paboTkm  Co
CKaHMPOBAHHEM ITy4Ka IO MAacKe, pa3pelIalonliii MPOTHBOpPEYHE MEXIy pa3pelIarolleil CIIOCOOHOCTBIO M IIOJIEM
nzobpaxkenus. CpaBHUTh C 0a30BBIM MPOCKIHOHHBIM METOIOM (OJHOBpEMEHHAs 3acBETKa BCEW IOBEPXHOCTH
Macku). [IpoBecTn raGapuTHBIH M SHEPreTHUECKHH pacyeT NPU COOTHOIIEHHH JAMaMeTpa Iydka Ha IOBEPXHOCTH
MacKH U pa3Mepa MaKCUMaJIbHOM mpopesu macku 1:20.

Komnerenmus I1K-1; ITK-3:

34. Paccumrare amuHy 10 m mmamerp dO cBeroBoit TpyOkm, oOpasyromiedcs mpu (QOKyCHpOBKE ITydKa
Ja3epHOTo M3My4eHus nuameTpoM DO i pacxoauMocTsio © MuH30# ¢ GOKyCHBIM paccTosTHIEM f.

35. TIpoBectn TabapuTHBIN pacueT ONTHYECKOW CHUCTEMBI TSI (OKYCHPOBKH H3ITYYCHHS OT ONTHIECKOTO
MHOTOMOJIOBOTO BOJIOKHA ¢ BHYTpeHHUM mauamerpoM 400 MkM B maTtHO nuamerpoM 200 MKM. YTON pacXxoIUMOCTH
m3nydenus 0,1 pan, paccTosHUE OT TOPIIa BOJIOKHA J0 TUIOCKOCTH 00paboTku 10 cMm.

36. OueHUTh CKOPOCTh HCHAPEHMs] MaTepuaia (CKOPOCTh POCTa IIyOMHBI OTBEPCTHSI) B CTalU, BOJb(ppame
MIPH MOTJIOMICHHOM TIOTHOCTH MOITHOCTH m3iaydeHust =108 Bt/cm2.

37. OueHuTh IIOTHOCTH MOIHOCTU JIA3€PHOTO HW3ITy4EHHs, HEOOXOAWMBIE Ul HarpeBaHHs aTIOMHUHUS,
Menu, BoJb(pama, Keje3a 0 TeMIlepaTyp IUIABJIEHHsS W TeMIlepaTyp KUIEHUs HM3JIydeHHEeM Ja3epa ¢ JUTMHOM
BOJIHBI A=1,06 MKM IIpH JUIMTEIBHOCTAX UMITyJbca namydenus [1=10-3 ¢ u [1=10-7 c.

38. OnpenenuTh quana3oH CKOPOCTEH CKaHMPOBaHWS VCK Iydka H3ITy4eHHsI HETPEepHIBHOTO Jia3epa IpH
(OKyCHpOBKE €ro maiydeHus B IATHO auamerpoMm 100 MKM, mpu KOTOPBHIX BpeMs 3((eKTHBHOTO BO3AEHCTBUS
Haxoautcd B guamna3oHe 10-3 — 10-9 c.

39. OneHdTh TIDIOTHOCTH MOITHOCTH JIa3epHOTO wm3MydeHHs (0, HEOOXOmWUMBIC [UISI OKHCIICHHS
MIOBEPXHOCTEH XpoMa, HUKEI, BUCMYTa, BaHAIUs, MEIIH:

a) UMITYJICHBIM JIa3epHBIM H3IyYeHHEeM Ha JUTHHE BOJHBI 1,06 MKM;

0) HenpepbiBHBIM n3ydenueM Nd:YAG-nazepa;

B) HENpephIBHBIM M HUMIyIbcHBIM ([J = 1 wmkc) wum3mydenumem CO2-mazepa mpu pasmepe 0OJIacTH
obnydenus r0 = 500 MkM.

40. Caenarb BBIBOJABI O TEPMOXMMHYECKON YYBCTBUTEIBHOCTH ATUX METAJUIOB Ha JUIMHE BOJHBI A = 1,06
MKM IIpH JTUTEITBHOCTH UMITYJIbca 1 MKC.

41. OnpenenuTh JUIMTEIBHOCTH BO3ICHCTBUS, HEOOXOIMMBIE JUIsi WCNApeHHs KepaMHKH, CTEKIIa,
TUTACTMACCHI CIEAYIOIMMI UCTOYHUKAMU M3TydeHNUS:

a) HenpepeBHBIM m3mydeHuem CO2-mazepa momHocTeio P = 100 Bt mpm pammyce oOmydeHHOH oOmacTw
r0 = 30 MKM;

0) HenpepriBHEIM n3mydeHneM Nd:YAG-nazepa momrHOcTEIO P = 100 BT mpu 10 = 1 mm.

42. OmpenenuTh, TPOU30HAET U JOKATFHOE HCHApEHHE MOBEPXHOCTH BOJb(pama mpu (OKyCHpPOBAHHH
Ha Hel mydka HenpepbiBHOro Nd:YAG-nazepa momHocThio 100 BT (pokycHOE paccTosiHHE ONTHYECKOH CHCTEMBI
f=15 cm) npu pacxoIUMOCTH ITy4Ka:

a) [ =2 mpap;

0) [ =20 mpagn.

43. OO6ocHoBarp npumeneHne CO2-mazepa ans obpabotku Al, Cu (cuipHoe orpaxeHue). Paccunrarh
TIOPOTOBBIE TNIOTHOCTH MOIITHOCTH 110 IBYM cXeMaM: 1) ncrapenue mMeraiia, 2) OKHCIIEHHE U NCTIapeHHe MeTalla.

44. Ompenenute 3aBUCHMOCTh pa3Mepa 30HBI TEIJIOBOTO BO3JICHCTBHS Ha ITOBEPXHOCTH OOBEKTa OT
CKOPOCTH CKaHWPOBAHUS N3ITyIEHHSI HETIPEPHIBHOTO Jiazepa. I1ocTpouTts rpaduk 3Toi 3aBHCUMOCTH.

45. PaccumraTh TeMmepaTypy IIOBEpXHOCTH OOIydaeMoro Ttejaa B IEHTpe OONydeHHOW oOIacTu mpu
M3MEHSIOIEHCS BO BPEMEHH IIIOTHOCTH MOIITHOCTH M3JTydEHUsS, IPUHAB alllIPOKCHMAIIHIO

, €CITN

46. Haiitn naBiieHHe OTAa4yM MPH JIA3EPHOM HCIIAPCHUHW JKEjIe3a, €ClAM CKOPOCTh ero ymaueHus 1 m/c, a
CKOPOCTB Napa y HOBEPXHOCTH 1 KM/C.

47. OnpenenuTh JaBJICHHE OTJauM, ACHCTBYIOIIEE HAa CTAJBHYIO MMIICHb NPH HcHapeHuu cios 10 MM
HMITYJIBCOM JIA3€PHOTO M3JIyYeHHUs! JUIMTENbHOCTBI0 10-7 ¢, eciii CKOpOCTh BhUIETa apoB 1 km/c.

48. Omnpenenutb CBS3b HMMIYJIbCa OTAAa4M, BO3HMKAIOIIETO MpPU HCIAPEHUM MaTepHajga C IIOMOILBIO
JIa3epHOTO M3TY4EeHUS, U TaBJICHUS OT/Iau¥ C TUNIOTHOCTHIO MOIITHOCTH.

49. Tlo ¢opmyre Openkens HalitTm MakcumanbHOe 3HadeHue dV/dT w ompenenuTs ero BeIHYUHY



MIPUMEHUTEIBHO K KOHKPETHBIM ITpOLieccaM McnapeHus, OKHUCIeHus, A dy3un.

50. BbISIBUTB CBSI3b MEX/Y T'PaJUCHTOM TEMIIEpaTypbl M TEMIIOM HarpeBaHHs MeETajula Ha TOBEPXHOCTH
B LIEHTpe 00Iy4eHHOH obnacth paamycom 100 MKM, eciy MakcHMallbHasi Temreparypa HarpeBanusi Tmax = 1000
0C nnd ciyuaeB BO3AEHCTBUS U3TY4YEHUS:

a) skcumepHoro ArF-nasepa, [ = 1 Hc;

0) Nd:YAG-nazepa, [J = 100 Hc;

B) Nd:YAG-nazepa, [ =1 wmc;

r) HenpepeiBHOTO CO2-nazepa, [ =1 c.

51. Tlomp3ysichb TEOMETPHYECKOH MOMAENBbI0, HAWTH MAaKCHMaJIbHO BO3MOXKHOE OTHOIICHWE TITyOWHBI
OTBEPCTHSI K €TO THAMETPY.

52. OnpenenuTs MaKCUMAaJIBHYIO CKOPOCTh Pe3KH Vmax MegHo# ¢ombru tommuHod h = 0,1 mm:

a) HempepbiBHbIM n3nmydeHueM Nd:YAG-nazepa momnocteto P = 500 Bt npu pagumyce mstaa r0 = 50
MKM;

0) umnynbcHbIM u3nyueHneM Nd:YAG-nazepa co cpeaneit momHoctio Pcp = 500 Br, [ =10-7 c;
yacToTa cienoBanus uMIyiabcoB fu = 10 k', 10 = 50 MxM, yrois cxoxaeHust uaaydenus [ =3[,

53. OnpenenuTb 3Ha4EHUs TUIOTHOCTH MOIIHOCTH HM3JIy4eHHUS, HEOOXOANUMBIEC ISl TIOJy4EeHHsT OTBEPCTHS B
cramu nryouHoit 1 mm ([) = 10-3 ¢, [ = 0,2 pax). BeiBecTn 3aBUCMMOCTD HOINIOMIEHHON IUIOTHOCTH MOIIHOCTH
JIa3epHOTO M3IYYECHHUS OT ITyOMHBI OTBEPCTHSI.

54. Tlonmp3ysCh 3aKOHOM COXPAaHEHHS HWMITYJIbCa, OLEHHUTh [aBJICHWE OTAAYM Tapa I10 W3BECTHBIM
9KCTIEPUMEHTAIBHBIM 3HAYECHUSIM TOJIIMHBI HUCTIAPEHHOTO CIIOS alIOMHUHHS U JUIMTEIBHOCTH JIa3epPHOTO HMMILYJIbCA.
ITocTponTh 3aBHCUMOCTD TOJIIMHBI HCTIAPEHHOTO CIIOS OT BPEMEHH.

55. OmpenenuTs 3aBUCUMOCTh TIIYOHMHBI M paaWyca OTBEpCTHS OT MapaMeTpoB 00pabOTKH (SHEpruu
JIA3ePHOTO MMITYIIbCA, YINa PacXOKAeHHs HM3JIydeHus moclie (okyca ontuueckod cuctemsl) npu h(t)>>r0 u npu h
(t)<<r0 mo reoMeTpUUECKON MOJIENH.

56. OueHuTh TIYOMHY OTBEpCTHSA, IIOJIy4aeMyl0 HWMIIYJIECOM CBOOOJHOW TIeHepalnud, HIHOPHPYS
MTUYKOBYIO CTPYyKTYpy, ecimu [ = 10-3 ¢, W = 10-2 JIx, nunamerp marHa B Qoxyce 20 MkMm. OnpenenuTsb
MIEPEKPBITHE OTBEPCTHH NPU CKOPOCTH Iepemenienust oobekra Vek = 0,1 cMm/c, 4acToTe ciesoBaHusl UMIYJIbCOB fu
=250 I'n, tgl] = 0,4. Matepuan — »xenes3o.

57. TlpennoXuTh ONTUKO-MEXaHUYECKYI0 CXEMY Ja3epHOr0 CBEpICHHs OT-BepcTUil aumameTrpoM oT 10 mo
200 mMxm B ¢omere TommuHOH 100 MKM, eciam MpPOM3BOJUTEIBHOCTH Jasepa paBHa 600 oTB/MUH, (HOKycHOE
paccTosiHEE ONTHYECKOH crcTteMbl f = 50 MM, MaTepualisl — CTalb U MEpb.

58. Ompenenuth mapaMeTpsl ontuieckoil cuctembl (L) wm f ) mist mpodMIBHONH pe3KH MEIUIIMHCKUX
CTEHTOB («IIPOTE30B» KPOBEHOCHBIX COCYAOB) — METAJUIMYECKUX TPYOOK TUaMeTpoM 1 M 2 MM C TONIIMHOW CTEHOK
100 MKM, MpPH KOTOPBIX HCKIIOYAIOTCS TMOBPEKICHHSI MPOTHUBOIOIOKHON CTEHKH TpPYOKH, KOTZa €€ TMepeaHsist
ITOBEPXHOCTD HCTIAPSIETCS.

59. Omnpenenuts TIyOMHY oTBepcTHst h, ero auamerp d u oTHomieHue h/d TpU MHOTOHUMITYIBCHOM
00paboTKe, UCTIONB3Ys TCOMETPHUCCKYIO MOJICIh 00pa30BaHUs OTBEPCTHS.

60. OneHuth napameTpbl MHOTOUMITYJIBCHOTO pEXMMa OOpaOOTKH MJIsl TOJYYeHHs B CTaJld OTBEPCTHH
ryouHor 1 MM u auamerpom 100 MKM mpu ckopocTu ucnapenuss Vi = 1 kv/c. Pacder nmpoBecTu aisi HMITYJIbCOB
H3Iy4eHUsl JyUTeabHOoCThi0 1 Mc, 0,1 Mke, 10 He.

61. Ompenenute JUId YKa3aHHBIX HIDKE MaTCPHAIOB KPHUTEPUHM OBICTPO M MEUICHHO IBHXKYIIETOCS
HUCTOYHHKA W TIOPOTOBBIC IUIOTHOCTH MOIMHOCTH U3Iy4eHHs, HEOOXOAWMBIE JUIS WX PE3KH MpPH CKOPOCTAX
CKaHMPOBAHMS:

1) Oymara, 500 cm/c; 2) danepa, 2 cm/c; 3) crexno, 2,5 cm/c; 4) cramp, 10 cm/c; 5) pesuna, 2,5 cm/c; 6)
KOXa, 28 cMm/c.

62. Pasmep oOmydyeHHoit oOmactu s cramum — 200 MKM, IS OCTajJbHBIX MarepuasioB — 500 MKM.
Omnpenenuth 3HaUSHNUsT HEOOXOJMMON MOIITHOCTH M3JIyUeHUSI.

63. Haiitn moporu ja3epHOH pe3ku MarepuasioB HenpepblBHbIM m3inydeHueM CO u Nd:YAG-naszepos.
Omnpenenuts JOCTHXXUMBIE TITyOMHBI pe3kd Tpu MourHocTh u3inydenus PO = 100 Bt (Nd:YAG-nazep) u PO = 1000
Bt (CO2-nazep). HaiiTu MakcumainbHyr0 CKOPOCTh pe3KH Vmax IUIaCTUHBI cTaimy TonmmuHoW d = 1 MM amist aTux
e Ja3epoB.

64. CpaBHUTH TOPOTH PE3KH Al MMITyJIbcHOrO M HerpepbiBHOTO Nd:YAG-5azepa U CKOPOCTH PE3KU TIPH
TOJIIMHE TIACTHHBEI d = | MM U IIpH OJTHOW ¥ TOM ke cpexHeit moutHocT P = 500 Br.

65. TIpoaHamm3upoBaTh BO3MOXKHOCTH HCIONB30BAHUS IIONYIIPOBOJHUKOBOTO Ja3epa (MomHocTs 100
MBT, pacxoaumocts 250%150 Mpax) ans pe3ku Oymarm.

66. PaccumraTh H3MEHEHHE MapaMETPOB YCTAHOBKM IIPU HCIOJIB30BAHHM ONTHYECKOH CHUCTEMBI C
ABTOIOJCTPOMKOM (poKyca Mpu 3aJaHHOM ITIyOMHE U THAMETPE OTBEPCTHH.

67. OmpenenuTs MakCHUMaJbHYIO IOMYCTHMYIO CKOPOCTh CKaHHPOBAHHMS JA3epHOTO ITydKa IMpH JIa3epHON
IPaBUPOBKE HCIIapeHHEM MOBEPXHOCTH XpoMa u3nydeHueM HenpepbiBHOro Nd:YAG-nazepa momHocThio 100 Bt
npu panuyce msitHa oOmydeHHoW obnmactu r0 = 0,3 MMm. OUEHHTh CKOPOCTH CKaHWPOBAHUS, HEOOXOIUMBIE JUIS
yaaneHus cios xpoma toinmuHoi 10 Mkm u 100 Mxm.

68. Omnpenenute CKOPOCTh JIBMKCHHUS YAcTHUIl OT IOBEPXHOCTH JETAIHM IPH €€ CyXOH Ja3epHOW OYHCTKE,
IIpeArosaras, 4To 4acTHIBl UMEIoT cdepuueckylo Gopmy W cialyio aare3uio K IOBEPXHOCTH, paclipeleicHUe



TEeMIlepaTypbl B HHX pPaBHOMEpPHOE, a TeIUIOOTBOJ M3 YaCTHIl B JeTalb INpeHeOpexumo wMan. OnpenesnuTsb
MOIIHOCTh W3IIy4€HHs Ja3epa INpH JUIMTEIbHOCTH UMITynbca 10 HC, HEOOXOOMMYIO MJIsl JOCTHXKEHHS YacTHLAMH
mequ ckopoctu 0,1 M/c mpu pasmepe oOmydeHHod obmactu 1 cm2. IlormomaTenbHy:0 CIOCOOHOCTH YacTHIY
MIpUHATH paBHOii 0,1.

69. OnpenennuTh MOIIHOCTH JIA3€PHOTO M3JIYYCHHS, HEOOXOAMMYIO IS MCIApeHHs] CMa304yHOro Macia ¢
MTOBEPXHOCTH CTAJBHOTO pEibca MPH BO3AEHCTBHM HM3IIydeHHsS BOJIOKOHHOTO Jjaszepa (anuHa BoJdHHEL 0,53 MKM) H
CO2-na3epa, pabOTaOUMX B HEMPEPHIBHOM pEXHUME IIPH CKAHHUPOBAaHMM CO CKOpocThio 1 M/c m amamerpe
JIa3epHOTO IISITHA Ha TIOBEPXHOCTH penbca 5 MM. TonmpHa IJIEHKM Maciia Ha ToBepxHoCTH pensca 0,1 Mm,
TeMmepaTypy HcmapeHus Macia npuHATh paBHOi 400 °C, ymemsHyr0o TemioTy ucmapeHus — 190 xJDK/kT.
OnTuMH3MPOBATH CXEMY CKAaHHPOBAHUS U PACCUUTATh CKOPOCTh JBMKCHUS BATOHETKH IPH MIMPHUHE PEbca 73 MM.

70. IlpoaHanmn3upoBaTh BO3MOXXHOCTH YMCHBIICHHS MIEPOXOBATOCTH IOBEPXHOCTH OOPOCHIIMKATHOTO
crekia (temnepatypa ucrnapenuss Tu = 1200 [1C) ¢ RzH = 100 mxm 1o Rz = 50 Mmxkm 06paboTKOH €ro CXOISIIMMCSI
mydkoM uMIyiascHoro CO2-ma3epa ¢ ATMTENBHOCTBIO MMITynbca 10 Mxc u MomrHocThio 60 BT M omnTHueckoi
cucTeMbl C (DOKYCHBIM PpAcCTOSHHEM 2 CM MpU JUMaMeTpe IydKa Ha BBIXOJE ONTHYECKOW CHCTEMBI 25 MM.
Omnpenenuth pacCTOSHHE OT MOBEPXHOCTH IOJIOKEHHS CpelHed JHHUM Npoduiisi oOpadaTbiBaeMOi MOBEPXHOCTH
70 OKaTBHON MJIOCKOCTH ONTHYECKOH CHCTEMBI.

71. CdopmynupoBaTh KpUTEpUH U BBIOPATh ONTHMANIBHBIE JIa3epbl JUII MHKPOCTPYKTYPHUPOBaHHS
MIOBEPXHOCTEI MaTepHuaJioB: MeTaa (CTalli), CTeKIa, KpeMHUs, kepamuku (A1203).

72. Ompenenuth [UIMHY BOJHBI JIa3€PHOTO M3IYYEHHUS /ISl OCYIIECTBICHHS CKBO3HOW aMOp(H3aliu
cTeKIIoOKepammdeckor mactuHbl (Mapku CT-50) tommuuo# 0,5 MM, ecnu oHa yxe amopdusoBana Ha riryouny 0,3
MM OT HOBEPXHOCTH IUTACTHHBI.

73. CpaBHUTH ABa criocoba amopduzamuu cTekiiokepammdeckor muactuasl (Mapku CT-50) Tommaoit 0,5
MM ¢ wucnoib3oBaHueM wuznydeHuss Nd:YAG wu CO2-maszepoB Juis citydas, KOrja HEOOXOAWMO OCYIIECTBHTH
amop¢usauuto Ha riyouny 0,3 MM. BeiOpaTh onTuManbHbIi crocoO.

74. Omnpenenuth TeOMETpUYECKyl0 (opMy KpUBOH IOBEpXHOCTH B CTEKJIE€ B pe3yJbTare JIOKaJbHOTO
TEIUIOBOTO PACUIMPEHUs NPH HarpeBaHWW: a) TayCCOBBIM ITy4KOM; 0) Iy4KOM C PaBHOMEPHBIM paclpejeliCHHEM
WHTEHCHBHOCTH; B) HAlTH Takyto (opMy pactpeeneHuss MOIHOCTH, YTOObI 00pa30BaICsl NIApOBOM CEIMEHT.

75. PaccuutaTh ONTHYECKYIO CHIIy JBOWHOTO 3JIEMEHTA, MOJYyYEHHOIO JIOKAJBHBIM CIIEKaHHEM IUIaCTHHEI
MOPUCTOr0 CTEKIa TONMMHOM 2 MM mnpu Bo3faedictBum usmydeHus CO2-ma3epa HENPEPHIBHOTO JEHCTBUS
IIOCJIEZIOBATENbHO ¢ 00EMX CTOPOH IIACTHHBI JUIS MPOM3BOJIBHBIX 3HAYEHHH MOIIHOCTH M3ITydEHUs, JIUTEIBHOCTH
BO3JICHCTBUS U TaMeTpa 00IydeHHOW 00IacTH.

76. Paccuntare B3amMHOe pacroioxenne sneMeHToB B cxeme JIMIIAA (LIPAA) nmpu mmmae BomHE! 0,248
MKM H ¢GokycHOM paccrosHuH 50 MM. [IpomsBecTH SHEpreTMUECKHMN pacueT A Cilydas, KOr[a MHUILICHb CleJlaHa
13 CTaJIu.

77. Topen BOJHOBOAA, TMEPENAONIUN H3IIydEeHUE Ja3epa HENPEePhIBHOTO JEHCTBUS MoiHOCThIO 1 BT,
MOKPBIT HEMpO3pavyHON METaJUIMYECKON HAcagKoW M morpyxeH B Boay. OmpenenuTs CKOpOCTh 00pasylolMXcs Ha
TOpIIE BOJHOBOJA Iy3bIPHKOB IIapa B MOMEHT MX OTpBIBA, YaCTOTY I'€HEpalUH ITy3bIPHKOB M PAaCCTOSHHE MEXIY
HUMH, €CJIM U3BECTHO, YTO JIMAMETP ITy3bIPHKOB B MOMEHT OTPBIBA COCTABIISIET 3 MM.

78. Omnpenenutb, uepe3 Kakoe Bpems C Hadana BozaedcTBust m3nmydeHuss Nd:YAG-nmazepa Ha OOKOBYIO
CTEHKY (UMIMHApUYEeCKOH) OYyThUIKM IpoOKa OyneT ynajieHa n3 OyTBUIKM JIaBJICHWEM I1apoB, €CIIM W3BECTHO, YTO
sHeprus ummynabca 20 mJ[x, dacTora ciaemoBaHUs HMITYINECOB 4 KI'I, comepKuMoe OYTBUIKM TMPEICTaBISIET coOon
XKHUIKOCTh, MPEHUMYIIECTBEHHO cocTosmIyto u3 Boasl (88,5%) m crmmpra (11,5%), oObem Bo3mymiHO#M wacté (B
TOpPJBIIKE OYTBUIKH) cocTaBisier 20 Mi, a mpoOKa BEIIEpKHBaeT M30bITOYHOEe naBieHue 0,5 arm. CumraTh, YTO
Ko3QPHUIMEHT OTpakeHHsT OT MoBepxXHOCTH cocTaBuser 0,5, a TIyOMHa TPOHUKHOBEHHS W3Iy4eHHUS BHYTPH
OyTeUIKH — 2 cM. OTipeAenuTh 3aBHCUMOCTh BPEMEHH yAaJIeHU IPOOKH OT 00beMa BO3IYIIHON YacTH.

79. OmpenenuTb IOHAMETP U CKOPOCTh BpamieHus OapabGana (¢ KHHOIUIEHKOW) BBICOKOCKOPOCTHOM
KHHOCHEMOYHOW KaMepbl, IPU3BaHHOI 00eCIIeunTh CKOPOCTh CheMKH | MIIH KaJJpOB/C IIPH BBICOTE Kajpa § MM.

80. OmpenenuTh OKHO «ONTHYECKOI» MpPO3pavyHOCTH 3eMHOH aTMmocdepbl, ucnone3ys ¢opmyny BuHa,
CUMTasi CPEIHIOI0 TEMIIEpPaTypy 3eMHOTO IIapa Mo BCEM LIMPOTaM U BpeMeHaM roja pasHoil 14 °C.

ITpuMepHsIi epedeHs Bonpocos k 3amute PI'P
Komnerenmmusa YK-4; YK-6:

1. BreBectn ¢opmyny 1T T€OMETpHUYECKON TITyOHMHBI PE3KOCTH TpH (OKYCHPOBKE Ja3epHOTO
W3ITy4EeHUSL.
2. PaccunTaTth IPOCTPAaHCTBEHHO TIEOMETPHYECKHE  XApPAKTEPUCTHKU  JIA3epPHBIX  ITyYKOB

(0IHOMOZIOBOTO, MHOTOMOJOBOTO, OU(PAKIMOHHO-OTPAaHUYEHHOIO U TEOPETUYECKUE): YroJl PacXOJUMOCTH,
pa3mep (OKaNBHOTO MATHA U IIYOHHY PE3KOCTH.

3. N300pa3uTh NPUHIUIHAIBHBIC CXEMBbI Ja3¢pPHBIX YCTAHOBOK C IUIOTTEPOM M KOOPIMHATHBIM
CTOJIOM. YKa3aTh YCJIOBHUS MOCTOSHCTBA IUIOTHOCTH MOIIIHOCTH U3ITyYEHHSI B CUCTEME C TUIOTTEPOM.
4. [IpuBecTr TraGapUTHBIA W JHEPTETUYCCKUN pPACYET MPOCKIIMOHHOW CXEMBI C OCBETHUTCIBHOM

TEJIECKOIMNYECKON CUCTEMOI.



5. OnpenennTh TEOPETUYECKUN Tpeae MaKCUMaIbHOTO M MHHHMAJIBHOTO MaciiTada MpOeKINH
MIPH TETEIEHTPUIECKOM OCBEIICHUN MACKHU.

6. ﬂaTI) PpasMEPHBIC HW DOHEPICTUYCCKUC XAPAKTCPUCTUKU MHKpOHpOGKHHOHHOﬁ OINTHYECKOH
CXCMBI. CpaBHI/ITB C yCJIOBUSAMHU O6pa6OTKI/I B cXeMe 0€e3 OCBETHTEILHOM CHUCTCMBI, oe3 HpOGKIIPIOHHOﬁ CHCTCMBI.
7. HpO&HaJ’II/I?)I/IpOBaTI) BO3MOXXHOCTbL MHWHHUMHU3AIUNU PasMEpPOB KOHTypHOHpOeKHHOHHOﬁ CXCMBI

(3a cyer mepenBWXKEHMs Jlazepa), JUIS YEro IIOCTPOMTh XOA JIyded B ONTHYECKOW CHCTEME C JIa3epoM,
PacHoJIOKEHHBIM B TTepeiHel (OKaTbHON MIOCKOCTH OCBETHUTEIIBHOM CHCTEMBI, JI0 U MOCIIE Hee.

8. O6GocHoBath mpuMeHenne CO2-mazepa it oOpabotkn Al, Cu (CmipHOE OTpaKeHHE).
PaccunTaTh MOpOroBblE IUIOTHOCTH MOIMHOCTH IO JBYM CXeMaM: 1) HCIIapeHHe MeTalla, 2) OKHCICHHE |
UCIIapeHue MeTajlia.

9. OnpenenuTs 3aBUCHMOCTh pa3Mepa 30HBI TEIJIOBOTO BO3IEHCTBHA Ha MOBEPXHOCTH OOBEKTa OT
CKOpPOCTH CKaHWPOBAHU W3Ty4eHHsI HeIpepbIBHOTO Ja3epa. [locTpouTs rpaduk 3Toit 3aBUCHMOCTH.

10. OnpenenuTs CBA3b HUMITYJIbCa OTIAud, BO3HHUKAIOIIETO MPH HUCHIApEeHHH MaTepHaja ¢ IOMOIIBI0
JIA3epHOTO U3Iy4YEHUs, U AaBJICHUS OTIA4YH C INIOTHOCTHIO MOITHOCTH.

11. [Monp3ysick reOMETpUYECKOH MOJIENbl0, HAWTH MaKCHMAJIIBHO BO3MOXXHOE OTHOLIEHHE TITyOMHBI
OTBEPCTHSA K €0 AUaMETPYy.

12. ITonp3ysicb 3aKOHOM COXpPaHEHUS HMMIYNbCA, OLEHWUTH JABJICHUE OTNAYM Mapa MO U3BECTHBIM

OKCIICPUMCHTAJIBHBIM 3HAUCHUSAM TOJIIIUHBI UCHAPCHHOI'O CJIOA aJIFOMHUHHA U JJIUTCIBHOCTHU JIAa3€PHOTO HMITYJIbCA.
HOCTpOI/ITL 3aBUCUMOCTD TOJIIUHBI UCTIAPCHHOTO CJIOSA OT BPCMCHHU.

13. PaccunraTh M3MEHEHHE NapaMeTPOB YCTAHOBKU IPU MCIOJIB30BAHUM ONTHYECKOH CHCTEMBI C
aBTOMOJICTPOHKOH (poKyca Mpu 3aJaHHOM TITyOHMHE U THaMEeTpPe OTBEPCTHH.

14. OnpenenuTs OKHO «ONTHYECKOH» MPO3PaYHOCTH 3EMHOU aTMOC(epbl, HUCTONB3ys (OopMyTy
BuHa, cunras cpeqHio TeMIepaTypy 3eMHOTO IIapa o BCeM IUPOTaM M BpeMeHaM roja pasHoit 14 °C.

15. Kak paccuntars MI0THOCTH MOLTHOCTH H3ITy4eHHS?

16. OT yero 3aBUCUT PacXOIUMOCTh Ja3epHOT0 H3ITydEeHUs?

17. JlinHa KOTepeHTHOCTH.

18. Bpems KorepeHTHOCTH.

19. MOHOXPOMAaTUYHOCTb U3ITy4EHUSI.

Kommerenmums I1K-1; TTK-3:

1. OT 4ero 3aBUCUT JUaMETp IMydka B (hOKyce JTUH3BI?

2. Kak onpenennuTs MOIIHOCTh ¥ SHEPTHIO UMITYJIECOB M3ITydIECHUS?

3. Urto Takoe IUIOTHOCTh MOIUTHOCTH JIA3EPHOTO HM3TyICHUS?

4. UYro Takoe XapaKTEpHBIH pa3Mep rayccoBa PacHpe/esIeHHs INIOTHOCTH MOIIHOCTH H3ITydEHUs B
my4ke?

5. Uto Takoe MexaHHUeCKuii o0TIOpaTop?

6. HazoBute OCHOBHbBIE XapaKTEPUCTUKH JIa3€PHOTO M3JIydEeHUsI.

7. [IpeumymiecTBa J1a3epHOTO U3IY4EHUS.

8. HepnocTatku nazepHOro M3mydeHHUs.

9. OO0nacTy NpUMEHEHNUs JIa3epHOTO U3ITYYCHHUSI.

10. Tunsl 1a3epos.

11. MHoromMon0BbIN Ja3ep.

12. OIHOMOJIOBEIH J1a3ep.

13. Pexxwumer paboTsr ma3zepa.

14. [TepcnieKTUBBI TPUMEHEHHS J1a3ePOB.

15. JlazepHO€ MUKpPOCTPYKTYpUPOBaHUE IOBEPXHOCTEM.

16. JlazepHoe cBepiieHue.

17. JlazepHast maiika.

18. Jlazepuas MuUKpoOOpabOTKa.

3. TecroBble 3aganus. OueHka Mo pe3yJbTaTaM TeCTUPOBAHUS.

3ananue 1 (VK-4; YK-6)

BriOepuTe npaBUIIBHBIN BapHaHT OTBETA.

VYKka3aTb NpaBUIbHBIN OTBET

B paBHOMEpHO JBWXKyIIEMCs IOe3le TMaccaxxup Opocaer BBepx Msad. [lepemermenne AB  wsua

OTHOCHUTEJIBHO JIOPOTH OMPEJIENIASTCS Ha PUC. .
3amanne 2 (ITK-1; TIK-3)

[TpuBenuTe MOCIEeIO0BATENBHOCTD B MOPSAKE BO3PACTAHUS pajyca:
1: sanexTpoH
2: sApo aToma



3: atom
4: Monekyina

3aganue 3 (I[1IK-1; TIK-3)
[TocnenoBarenbHOCTH B MOPSIIKE BO3PACTAHMS JUTUTEIBHOCTH

. HC

. MKC
MC
C
MHH
. gac

SARANE S e

[TonmHBIN KOMIIEKT TECTOBBIX 33JJaHWUl B KOPIOPAaTUBHON TecToBoM obomouke ACT pa3MelieH Ha cepBepe
YUT JBI'VIIC, a taxxke Ha caiite YHuBepcurera B pasznene CJJO ABIYIIC (oOpa3oBarenbHas cpela B JIUIHOM
KaOHWHETE MPEeTo1aBaTeNs).
CooTBeTcTBHE MEXOYy OadbHOW CHCTEMOW M CHCTEMOH OICHHBAHHS TI0 pe3yibTaTaM TECTHPOBAaHUS
YCTaHABINBACTCS MTOCPEICTBOM CIICAYIOIICH TaOIHIIbL:

OOBbeKT [Tokazarenu Ornenka YpoBeHb
OLICHKU OLICHUBAHUS Ppe3yabTaToB
pe3yabTaTOB O0yUEHUS 00y4eHus
O0yuarowmuiics 60 GasoB M MeHee «HeynoBneTBOpUTEIIEHON Huskuit ypoBeHb

74 — 61 Gannos

«y[[OBJ'IeTBOpI/ITeJ'H)HO))

IToporoBelii ypoBeHb

84 — 75 Gamnos

«Xopoio»

IloBbIIIEHHBIN YPOBEHD

100 — 85 6amnos

«OTIHYHOY

Bricokuil ypoBeHb

4. Ouenka orBeTra oOyuyalwuierocsi Ha BONPOCHI, 3a4a4yy (3agaHue) 3K3aMeHALMOHHOro OwuJjiera,
3a4yeTa, KYpcoOBOro MpoeKTHPOBAHMUS.

OI_IGHKEI OTBE€Ta 06yqa}0mer0csl Ha BOIIPOCHI, 3a1a9y (3az[aHHe) 3K3aMCHAIlMOHHOI'O 6I/IJ'IGTa, 3a4ycra

DJEeMEHThI OLICHHUBAaHUA

CoaepmaHI/Ie HIKaJIbl OUCHUBaHUA

HeynosnerBopurens | YnosnerBopureib Xopomuio OTanuHo
He 3aureno 3a4TeHo 3a4TeHo 3a4TeHo
CootBercTBre 0TBeTOB | IlomHOE 3HaYNTCIHHBIC Hesnauntensanie [TomHoE
(hopMyIupoBKaM HECOOTBETCTBHE 110 MOTPEIIHOCTH. MTOTPEIIHOCTH. COOTBETCTBHE.
BOTIPOCOB (3aJaHMi) | BCEM BOIIPOCAM.
Crpykrypa, [HomHoe 3HaYNTENEHOE Hesnaunrensaoe CootBeTcTBHE
MOCJICAOBATEIBHOCTD U | HECOOTBETCTBHUE HECOOTBETCTBHE HECOOTBETCTBHUE KPUTEPHUIO TIPH
JIOTHKA OTBETA. KPUTEPHUIO. KpUTEPUIO. KPUTEPHUIO. OTBETE Ha BCE
‘YMeHue 4eTko, BOIIPOCHI.
MOHSITHO, TPAMOTHO U
CBOOOHO M3/1araTh
3Hanue HopMaTuBHBIX, |IlonHoe He3HaHME HmeroT MecTo HwmeroT MecTo ITomHoE
MIPAaBOBBIX JOKYMEHTOB | HOPMaTHBHOM 1 CYIIIeCTBEHHEBIE HECYIIICCTBCHHEIC COOTBETCTBHUEC
U CIIELIMAIIBHOM MIPaBOBOM 0a3bI U VITYIICHUS VITyIICHUS. U JTAHHOMY KPUTECPHIO
JTUTEPaTyPHI CIIeLIMAIIBHOM (He3HaHME HE3HaHUE OTJEIbHBIX |OTBETOB Ha BCE
JTUTEPaTypHI Oouplreit yacT U3 | (eIMHUYHBIX) padOT | BOMIPOCHI.

JIOKYMEHTOB U
CIIELIMAJIbBHON
JINTEpaTyphl 1O
Ha3BaHHIO,
COJEP)KAHUIO U
T.J.).

W3 YUClIa
00s13aTeNILHON
JIUTEPATYPHI.




‘YMeHue yBs3bIBaTh

YMenue cBsa3aTh

‘YMenue cBs3aTh

‘YMenue cBsa3aTh

ITonmoe

TEOPHIO C TMIPAKTUKOM, TEOPHIO C MPAKTUKONW | BOMPOCHI TEOPUU | BOIPOCHI TEOPUU U COOTBETCTBHE
B TOM YHCJIC B 00/IaCTH | pabOThI HE U TIPaKTHKH NPaKTUKH B JTAHHOMY KPUTEPHIO.
npodeccruoHaIbHON MIPOSIBIISIETCA. MPOSIBISIETCS OCHOBHOM Crnoco6HOCTh
paboThI peaxo. TIPOSIBIISIETCSL. HUHTETPUPOBATH
3HAHUSI U TIPUBJICKATH
CBEJICHMS U3
Pa3IMYHBIX HAYIHBIX
cep.
KauecTtBO 0TBETOB Ha Ha Bce OTBeTHI HA . JlaHbBI HEMOJIHBIE JlaHbl BepHBIE OTBETHI
JIOITOJIHUTEIIBHBIE JIOITOJIHUTEIIBHBIE OoJTBIIYIO YacTh OTBETHI Ha Ha BCE
BOTIPOCHI BOTIPOCHI JIOTIOJHHATENBHBIX | JOTIOJIHUTEIBHBIE JIOTIOJIHUTEJILHBIE
MIPeTIoIaBaTelsl JaHbl | BOIIPOCOB BOTIIPOCHI BOTIPOCHI
HEBEPHBIC OTBETHL. TperofaBaTess TperofaBaTes. MperoaBaTes.
JTaHBI HEBEPHO. 2. Jlan oguH
HEBEPHBIA OTBET Ha
JIOTIOJIHUTEIIBHBIE
BOIIPOCHI
MPEnoIaBaTeNs.

[Tpumeuanue: uroroBasi oleHKa (GopMHUpYeTCs Kak cpelHss apudMeTndeckas pe3ylbTaToB 3JIEMEHTOB

OLICHHUBAHMUA.




