OueHo4Hble maTepuanbl Npu ¢popMmMpoBaHUM pabounx nporpamm
aucumnnui (moaynemn)

HanpaBneHue noaroTtoBku / cneumManbHOCTb: ®OTOHMKa 1 onNToNHOPMaTHIKa
Mpodunb / cneunanusaums: dU3MKa M TEXHUKA ONTUHECKON CBS3M
OucuunnuHa: Na3epHble TeXHOMOrUMn
PopmMupyemMbie KOMNeTeHLUN: YK-4 YK-6
MK-1 MK-3
1. OnucaHune nokasaTeneun, KPUTEPMERB U LUKaN OLEHMBAHUA KOMMNETEeHLMNA.
Moka3aTenu 1 KpUTEPHU OLIEHMBAHWS KOMMETEHLNI

O0ObekT
OLIEeHKM

YpOBHU CCHOPMMPOBAHHOCTM KOMNETEHL NI KpuTtepui oueHnBaHusi

pe3ynbTaToB 06y4YeHust

Obyuvatowniics Hwuskuin ypoBeHb
MoporoBbi ypoBeHb

[oBbILLEHHbIN YPDOBEHb

YpoBeHb pe3ynbTaToB 06y4eHus
He HWXe MOoPOroBoro

Lkanbl oueHnBaHnA KOMNETEHLMI NpY caave 3K3aMeHa MUnu 3a4eTa C OLIEHKON

HocturHytein
YPOBEHb
pesynbTarta
0oby4eHus

XapakTepucTunka ypoBHS ChOPMUPOBAHHOCTU
KOMMeTeHLnn

LLkana oueHnBaHus
SK3aMeH unu 3a4eT C
OLlEHKOM

Hwnsknn
YPOBEHb

Obyuatowuincs:

-0bHapyxwun npobernbl B 3HaHWAX OCHOBHOIO y4ebHO-NporpaMmMHOro
matepuana;

-A0NYCTWI NPUHLMNMAnNbHbIE OLWMGKM B BbINOMHEHUN 3a4aHUi,
nNpeaycMOTPEHHbIX MPOrpaMmon;

-HEe MOXeT NPOAOIMKUTL 06ydYeHne Wnu NPUCTYNUTb K
npodeccuoHanbHON AeATENbHOCTM N0 OKOHYaHUK NporpaMmmMbl 6e3
OOMONHUTENbHBIX 3aHATUIA NO COOTBETCTBYIOLLEN ANCLMNITUHE.

HeynoBneTsopuTenbHO

MoporoBbIn
YPOBEHb

Obyuatowuincs:

-0OHapyXun 3HaHWe OCHOBHOTO y4ebHO-NporpaMMHOro matepuana B
06bEMe, HeobxoaMMOM Ans ganbHenwen yyebHon n npegcrosen
npodeccroHanbHoON AesTENBHOCTY;

-CrnpaBnsieTcs C BbIMONHEHWEM 3aaHUN, NPegyCMOTPEHHbIX
nporpaMmonm;

-3HaKOM C OCHOBHOW nuTepaTypon, pekoMeHA0BaHHON paboyen
NporpaMmmon AUCLMMNIUHDI;

-A0NyCTWI HETOYHOCTU B OTBETE Ha BONPOCHI U MPU BbINOMHEHUN
3agaHuii No y4yebHO-MporpaMMHOMY MaTtepwuany, Ho obnagaet
HeoOX0AMMbIMU 3HAHUAMM A1 UX YCTPaHeHUs No4 pyKOBOACTBOM
npenogasartens.

y,D,OBJ'IeTBOpVITeJ'IbHO

[NoBbILWEHHbIN
YpPOBEHb

O6yuvatowuncs:

- 06HapyXun NonHoe 3HaHne y4eBHO-NporpaMMHOro MaTepuana;
-yCMeLUHO BbINOMHWUM 3a4aHusi, TpedyCMOTPEHHbIE NPOrpaMMoNn;
-yCBOMIT OCHOBHYIO NTepaTypy, peKOMeHO0BaHHy0 paboyen
nporpammon AUCUMNINHBI;

-fokasarn cucTeMaTUYECKUiA XapaKkTep 3HaHUA y4eBGHO-NPorpaMMHOro
mMaTtepuana;

-crnocobeH K caMoCTOSITENIbHOMY MOMOSTHEHWIO 3HAHUI NO  y4eGHo-
nporpammHOMy MaTepuany u 0GHOBMNEHUIO B XO4e AarnbHenLen
yyebHon paboTbl M NpodeccuoHanbHOM AeATENbHOCTH

Xopouo

Bbicokuin
YPOBEHb

O6yvatowuiics:

-0OHapyXun BCECTOPOHHUE, cUucTeMaTNYeckme u rnybokme 3HaHus
y4ebHO-NporpaMMHOro marepuana;

-ymeeT cB06OAHO BhINOMHATL 3a4aHusl, NpeayCMOTPEHHbIE
nporpaMmmonm;

-03HaKOMUICA C AOMNONHUTENBbHON NNTEPaTYPOU;

-yCBOMIT B3aMMOCBSI3b OCHOBHbIX MOHATUIA QUCUUMIMH U NX 3HAYEHNE
ans npnobpeTeHus npodeccuu;

-NposiBUN TBOPYECKME CMOCOOHOCTM B MOHMMaHUN y4eOHO-
nporpaMmmHoro matepuana.

OTnunyHo




OnuncaHue WwKan oueHMBaHWs

KomneteHunn obvyatoulerocs olleHmpaetcd cneaviouinm obpasom:

MnaHnpyembin

CopaepxaHue LKarnbl OLeHMBaHUS

YypOBEHb OOCTUIHYTOrO YPOBHS pesynbTarta oby4yeHus
pesynbTatos HeynoBneTBoputensHo | YOooBneTBopuTensHO XopoLuo OTnnyHo
OCBOEHA He 3auteHo 3auTeHo 3auTeHo 3auTeHo
3HaTb HecnocobHocTb Obyuatowmiica Obyuvatowuincsa O6yuvatowuincs
oby4yatoLlerocs crnocobeH OeMoHCTpupyeT OEeMOHCTpupyeT
CaMOCTOSATENBbHO CaMOCTOATENbHO CMOCOBHOCTL K CMOCOBHOCTL K
NpOAEMOHCTPUPOBaTL | NMPOAEMOHCTPUPOBATL | CaMOCTOSATENbHOMY CaMOCTOATENbHOMY
Hanuyne 3HaHWN Npu Hanuyne 3HaHWM Npu NPUMEHEHMIO NPUMEHEHMIO 3HAHWI B
peLleHnmn 3agaHun, peLleHnmn 3agaHun, 3HaHWIN NpK BblibOpe cnocoba
KoTopble 6binu KoTOpble 6binn pelleHnn 3agaHnii, | peLleHUs HEN3BECTHbIX
npeacTaBneHsb npeacTaBneHb aHamnorn4YHbIX TEM, WNN HeCTaHZaPTHbIX
npenogasartenem npenogasartenemM KoTopble 3agaHvi 1 npu
BMecTe ¢ 06pasuom BMeCTe C npeacTasnsan KOHCYNbTaTUBHOM
UX peLleHust. 06pasLoM 1X peLueHus. npenogasaTenb, noaaepXke B 4acTu
1 npu ero MEeXONCUMMITMHAPHbIX
KOHCYNbTaTUBHON CBSI3EN.
noaaepXke B 4acTu
COBPEMEHHBIX
npobnem.
YMeTb OTtcytcTBUE Y Obyuvatowniics Ob6yuvatowuincs O6yuatowuincs
obyuatoLlerocs OEMOHCTpUpyeT NpOAEMOHCTpUpyeT OEeMOHCTpUpyeT
CaMOCTOATENbHOCTU B | CaMOCTOSITENBHOCTb B | CaMOCTOSATENbHOE CaMOCTOSITENIbHOE
NPUMEHEHWUN YMEHWUW NO [ MPUMEHEHUN YMEHUI | TPUMEHEHME YMEHWUIA |  MPUMEHEHUE YMEHWI
NCNOJSIb30BaHUIO peLeHns y4ebHbIx pelleHns 3agaHni, | pelleHnss HeM3BEeCTHbIX
METOZ0B OCBOEHNS 3aJaHui B NOJSTHOM aHamnorn4yHbIX TEM, UNN HeCTaHZaPTHbIX
y4€eBHON OUCLMNITMHBI. COOTBETCTBUU C KOTOpble 3agaHunin n npu
o6pasuom, npeacTasnsn KOHCYNbTaTMBHOM
OaHHbIM npenogasarenb, noaaepxke
npenogaBaTenem. 1 npu ero npenogasaTtens B YacTu
KOHCYbTaTUBHOM MeXANCUMUMIMHAPHbIX
noaaepXke B 4acTu CBSA3EN.
COBPEMEHHBIX
npobnem.
Bnapgetb HecnocobHocTb Obyuatowmica O6yuvatowuincs Ob6yuvatowuincs
CaMOCTOSATENbHO OEeMOHCTpUpyeT OeMoHCTpupyeT OEeMOHCTpupyeT
NPOSIBUTb HaBbIK CaMOCTOSITENBHOCTb B | camocTosTensHoe CaMOCTOSITENbHOE

peLlleHnsa noctaBneHHoM
3agjayu no

cTanHgapTHomy obpasuy
NOBTOPHO.

npuMeHeHnn HaBblka Nno
3agaHusamMm,
peleHne KOTopbiX 6bIn10
noKasaHo
npenogaBsaTterfiem

NpMMeHeHWe HaBblka
peLleHnst 3agaHni,
aHarmnorn4HbIX TeMm,

KoTopble
npeacraensn
npenogasarens,
M npu ero
KOHCYNbTaTUBHOW
noaaepKke B 4acTu
COBPEMEHHbIX
npobnem.

npUMeHeHe HaBblka

peLleHns HEN3BECTHbIX
NN HecTaHZapPTHbIX

3afaHun n npm
KOHCYNbTaTUBHOM
noanepxke

npenopasaTens B 4acTu

MeXONCUMMITMHAPHBIX
cBA3en

2. nepequb BOMPOCOB U 3apaY K 3K3aMeHaM, 3a4eTaM, KYypCoBOMY NPOEKTUpoBaHUIO, na6opaTopr|M




3aHATUAM.

MpumMepHbIN NepeyYeHbL BONPOCOB K 3a4eTy
KomneTteHuus -YK-4; YK-6:

OcHoBHble 06nacTn NPUMMEHEHWS Na3epoB.

1. TlepcnekTuBHbIE NPUMEHEHMNSI NA3EPOB.

2. JlasepHble TEXHOMOrMM B NPOM3BOACTBE MOOUIBbHLIX TENEOHOB 1 NEPCOHANbHbLIX KOMMbIOTEPOB.
3. JlasepHble TexHoOnorMn gudpakLMOHHbIX onTnuyeckux anemeHTos (JO3J), ontuyeckon namatm — CD—ROM, CD-RW
n op.

JlazepHoe MUKPOCTPYKTYpUpOBaHUE NOBEPXHOCTEN.

JlaszepHoe cBepneHne MUKPOOTBEPCTUIA B anMasHbIX unbepax Ans BOSI0YEHMsI MPOBOSIOKM.
MprMepbl NasepHo MMKPOOBPaBOTKMN.

JlazepHas nonMpoBKa ONTUYECKUX MOBEPXHOCTEN.

JlaszepHas ouncTka NOBEPXHOCTM.

TpexMepHbI Na3epHbIN CUHTE3 0OBLEKTOB U M30OPaXKEHNN.

10 KocMunyeckune npMMmeHeHus nasepos.

11. [OmcTaHUMOHHOE Nas3epHoOe 30HOMPOBAHMNE KOCMUYECKMX OOBEKTOB.

©oNo O A

KomneteHuus MK-1; MNMK-3:

1. NasepHas peakTuBHas Tara — aTMocepHbie N BHeaTMOCEPHbIE ABUraTenu.

2. JlazepHoe NpOTMBOpPAKETHOE OpYyXUe.

3. OcHoBHble 06nacT NPMMEHEHNS Na3epoB B MeauLnHE.

4. TlpeogoneHve andpakunoHHOro npeaena B onTuke.

5.  OcHOBHbIe (hr3nyeckmne NpoLeCCh Sla3epHbIX TEXHOSOTUA.

6. T[lormolleHne ceeTa N npeobpa3oBaHMe SHEpPrMn cBeTa B TEMJO.

7. [BymepHas aByxdasHas (O[) mogenb nasepHon obpaboTku.

8. [aBneHue otgayum npu ucnapeHun. YpasHeHne Knaysmyca—KnanenpoHa.
XapakTepucTuUKn «KavyecTBa» WU3NY4YEHUS TEXHOMOTMYECKMX fa3epoB: KOrepeHTHOCTb, MOHOXPOMAaTUYHOCTb,

nonﬂpmaaumq OkcnnyaTauMOHHbIE XapakTePUCTUKN.

10. XapakTepHble napaMeTpbl TEXHOMOMMYECKNX Nasepos.

11. TexHonorunyeckue nasepbl 1 flasepHble TEXHOMNOrK.

12. [vopHble nasepsbl U MHOPMALNOHHBIE TEXHOIOMNH.

MpumepHble NpakTU4eckne 3agayn (3agaHus) u cuTyaumm

KomneTteHuusa YK-4; YK-6:

1. OnpegenuTb paguyc obnactu, B koTopon cocpegotoveHo 50%, 90% Bcew aHeprum rayccoBa nydka, ecnm 3afaH
XapaKTepHbI pa3aMep rayccoBa pacrnpeaeneHus .

2. PaccunTatb NnapameTpbl MEXAHWYECKOrO NpepbiBaTeNs, NpeAcTaBnsowmn cobol BpaLlaLwmnincsa AUCK C Npope3sbio
(pasmepbl Npope3un 1 YrIoBYK CKOPOCTb BpaLLeHnst ucka), eCnm n3 umnynsca gnurensHocTeto 100 MKC HeobxoamMmo
Nony4YnTb UMNYNbChl ANUTENBHOCTLI0 40 MKC Npu YacToTe cnegoBaHusa umnynbcoB 250 My,

3. [okasaTb, 4YTO Npwu yrne nageHusi, paBHoM yrny bptoctepa, yron mexay oTpaXXeHHbIM U NPENTOMAEHHbIM fy4amMm
paBeH T1/2.

4. OnpeaenuTb MOLWHOCTb U 3HEepPruno UMNynbCoB nsnyyeHns Na-nasepa gnutenbHocTbio 1=108 ¢, Heobxoammble Ans
OOCTWKEHUSI MNOTHOCTU MOLLHOCTM M3nydeHust B dpokyce qo=107 BT/cM?2, ecnun pacxoamMmMmocTb nyyka 1 mpag, a
POKyCHOE pacCTOSIHNE OMTUYECKON CUCTEMBI 3 CM.

5. OnpepnenuTb, BO CKOSNbKO pa3 U3MEHNTCH anameTp ny4vka B OKyce NMH3bI, ECNN Nepe Hel NoCTaBnUTb
TENecKonuMYeckyro CUCTEMY C YBENUYeHnem bx,

6. OnpegenuTb NAIOTHOCTb MOLLHOCTU NTA3ePHOro nsny4vyeHns Ha obpabaTbiBaemMoln NOBEPXHOCTU B LLEHTPE 0By4eHHON
obnacTn, ecrnv M3BeCTHa MOLLHOCTb N3ny4YeHns P u pacnpegeneHme nnoTHOCTM MOLLHOCTU U3MNy4YeHns

T

a)rayccoBo g = fgpe
. go MPUTiT
©0) nocTosiHHOE B Npefenax obnyyeHHom obnactn = :
fq NPUT = 1.

7. OnpepenuTb, kakasi 4ONS Na3epHOro U3Ny4YeHUst HAXOAUTCA BHYTPU KPYroBoW o6nactu ¥ =iy, rae r — xapakTepHbiii

pa3mep rayccoBa pacnpefeneHusi NNOTHOCTW MOLLHOCTU U3NYYEHUs B Nydke g = gqge - o

8. Onpepenutb pagnyc obnactu, B kotopol cocpegoTtodeHo 50%, 90% Bcel aHeprum rayccoBa ny4ka, ecnv 3agaH
XapaKTepHbI pa3Mep rayccoBa pacnpeaeneHus ro.

9. PaccunTtatbh napameTpbl MeXaHMYeCcKoro obTiopaTopa, NpeacTasnsAowero Cobon BpaLLaoLMAcs QUCK C MPOpPe3bio
(pasmepbl NpoOpesun 1 YrioByk CKOPOCTb BpaLLeHWs A1cka), eCnu n3 umMnynbcoB anutenbHocTbio 100 mkc Heobxoanmo
NONYyYUTb UMMYSbChl U3MYYeHNa AnuMTensHOCTb0 40 MKC Npu YacToTe criegoBaHna nmnynscos 250 My,

10. OnpenenuTb pacnpeaeneHne MHTEHCUBHOCTEN B MHOTOITy4EBOW Ta3epHON CMCTEME ANSA Cry4alnHoro un
MOCTOSIHHOTO cABura a3 ¢ u3ny4yeHuss oTAenbHbIX NasepoB, ECINN U3NYyYEHWE KaXXOO0ro U3 HUX MONIAPU30BaHO B OOHOW U
TOW € NITOCKOCTU U KonebaHms nx 3NeKTPUYECKOro norns onuceiBatroTcs popmyrnon Ei=Eqcos(wt+gi). MNMpu peweHnmn
3aayu NpUHSATb BO BHUMaHWE, YTO aMnnnTyda CyMmbl ABYX KonebaHui ¢ amnnutygamm Eo 1 Egz, hasamu g1 u g2 1

OAMHAaKOBOI yacToTol pasHa Eyz = +/ Efy + Ef, + 2E,Ey,cos(@; — @, ).



11. OnpegenuTb TeopeTUYEcKyo ANPaKLNOHHYK PacXoOUMOCTb U3NYyYEHNsT pasfMyHbIX NTAa3epoB, cunTas
pacnpegeneHne NHTEHCMBHOCTU paBHOMEPHbLIM B Npefenax 3agaHHoro avametpa nydka ans Cu, Nd:YAG, N2 1 COz -
nasepoB U rayccoBbiM anst He-Ne nasepa, no cnegyowmm gaHHbIM:

a) Nd:YAG A=1,06 MKMm D=5 wmwm;
6) He-Ne A=0,63 MKM D =0,3 mMwm;
B) Cu A=0,5 MKm D =3 mwm;
r) N2 A=0,34 MKM D =0,3 mwm;
a) CO: A=10,6 MKMm D =5 MM,

roe A — onvHa BonHbl M3nydveHus, D — anameTp nasepHoro nyyka Ha Bbixofe nasepa. PeleHue opopmnTts B Buae
Tabnuupl.

12. OnpegennTb pacxoamMMOCTb U3NyYeHUss MHOrOMOAOBOrO fia3epa B 3aBUCUMOCTM OT YMcCna reHepupyeMbix
nonepeyHbIX Moa.

13. lokasaTtb, YTO Npu yrre nageHus, pasHom yrny bprocTtepa, yron mexay OTpaKeHHbIM Y MPenoOMMeHHbIM fy4amu
paBeH /2.

14. lNokasaTb, Kakow pexunm, UMNynbCHbIA UM HeNpepbIBHbIA, Bonee adhdekTnBeH Ans nasepHon obpaboTku.

15. PaccmoTpeTb pasnuyHble MeToabl obecnevyeHns MMnynbCHOMO pexnma BO34eNCcTBUsA (pexrnmbl CBOOOAHOM
reHepaumm, Moaynauumn 4O6pOTHOCTU U CUHXPOHM3ALMM MOA) U CPaBHUTL UX NO criegyowmm napametpam: KMo, aHeprus
nMnynbca, ANUTeNbHOCTb UMMYNbCa, CPEAHAS U UMMYMNbCHAs MOLWHOCTb, YacToTa crefoBaHNA UMMYNbCOB.

16. MocTponTb X0 Ny4en nasepHoro ny4vka Yepes nmHay ¢ pokycHeiM pacctosiHvem f. OnpegenuTe 3aBMCMMOCTb
AnameTpa naTHa B ookyce do OT pacxoAMMOCTH NasepHOro UsnyydeHns 6 n oKyCHOro paccTosiHMs NuH3bI f.

17. PaccuntaTb ONTUYECKYI0 MPOEKLUNOHHYIO CXEMY C TENeCKONMYECKON OCBETUTENbHON  CUCTEMON, ¢
napameTtpamu dosp =1 MM, dnp = 50 MM, dospo = 10 MKM, frp = 50 MM, d; =1 cm, Brp = 1/20. YBenuuyeHune Teneckona
NpPOM3BONIbHO, MaTepuan Mackm — MegHas donbra TonwuHon 0,1 Mm, MmaTepuan obpasua — nreHka xpomMa TosnwuHom 0,1
MKM Ha CTekne.

18. Paccuntatb gnuvHy lo u gnametp do cBeToBOM TPpYyOKM, 0BpasyroLlenca Nnpy OKYCMPOBKE MydKa JTa3epHOro N3ny4eHus
anameTpom Do 1 pacxognuMocTbio O MMH30N C POKYCHBbIM paccTosiHneM f.

19. BeiBecTu chopMyny Ans reoMeTpuyeckom rnybunHbl pe3kocTn npu hOKyCUPOBKE NAa3epHOro U3ny4eHus.

20. PaccumTtaTb NPOCTPAHCTBEHHO rEOMETPUYECKME XapaKTEPUCTMKIN NTa3epHbIX My4KkoB (04HOMOLOBOrO, MHOrOMOAOBOTO,
ONpakuNOHHO-OrpaHNYEHHOTO N TEOPETUYECKME): YToNn pacxXogMMOCTH, padMmep oKarnbHOro NsiTHa U rnyGuHYy pe3kocTu.
21. PaccumTtaTb ONTUYECKYIO CUCTEMY 3HEPreTMYECcKoro hoKyCMpyoLLEero KaHana ans nasepa Ha aproHe: A = 514 Hm,
anameTp nyyka Ha Bbixofe nasepa 1,5 mm Ha ypoBHe 1/e, pacxogmmocTb nydka 0,5 mpag, ecnv nsnyyeHne JomkHO ObITb
cchoKyCcMpOBaHO B BaKyymMMpoBaHHOM kKoBeTe anvHon 30 MM B NATHO AMameTpoM 1,2 MKM.

22. N306pasunTb NpuHUMNnanbHble CXeMbl a3epHbIX YCTAHOBOK C MIIOTTEPOM U KOOPAMHATHBIM CTONIOM. YKa3aTb YCroBus
NOCTOSIHCTBA NNOTHOCTU MOLLHOCTU U3Iy4YeHUS B CUCTEME C NNOTTEPOM.

23. Onpegenutb pasMmepbl paboyero Nons B CKaHUPYHOLLEN CUCTEME MO 3HAYEHUAM OOMYCTUMbIX OTKNOHEHU Ad = 200
MKM pa3mepa gokanbHoro natHa d = 50 Mkm B nnockocty obpadoTkm ana Nd:YAG-nasepa. PokycHoe paccTosiHue
onTu4yeckon cuctembl 60 cm, paccTosiHMe OT LeHTpa 3epkana 4o obpabaTtsiBaemoin noBepxHocTn — 50 cm.

24. MpuBecTy rabapuTHbIA U SHEPrEeTUYECKMIN pacyeT NPOEKLNOHHOM CXEMbI C OCBETUTENBbHOWN TENECKOMMYECKOM
CUCTEMOW.

25. Onpegenutb TEOpPETUYECKMIN Npeaen MakCManbHOro U MMHMMAarbHOMo MacluTaba npoekuun Npu TeneueHTPUIEeCcKoMm
OCBELLEHNN MACKWN.

26. [laTb pasMepHble N SHEPreTUYECKNE XapaKTEPUCTUKN MUKPONPOEKLMOHHON ONTUYECKOM cXxeMbl. CpaBHUTL C
ycrnosusimm o6paboTku B cxeme 6e3 0CBETUTENBHON CUCTEMBI, 6E€3 MPOEKLVNOHHOW CUCTEMBI.

27. lNpoaHann3mpoBaTb BO3MOXHOCTb MUHMMU3ALMM PA3MEPOB KOHTYPHOMPOEKLNOHHOM CXEMbI (3a CYET NepenBUKEeHUs
nasepa), 4ns Yero NOCTPOUTb X0 SyYer B ONTUYECKOW CUCTEME C fla3epoM, PaCrOoNOXeHHbIM B nepeaHen hokanbHON
MMOCKOCTN OCBETUTENBHOW CUCTEMBI, 40 U MOCHE Hee.

28. MNpoBecTn rabapuTHbIN pacyeT ONTUYECKON CUCTEMBI AN DOKYCUPOBKM U3MNYy4YEHUS] OT ONTUYECKOrO MHOFOMOLOBOTIO
BOSOKHa C BHyTpeHHUM anameTpom 400 MkM B naTHO AnameTpom 200 MKM. Yron pacxogumocTtu uanyyenua 0,1 pag,
paccTosiHMe OT TopLa BOOKHA 40 nnockocTn o6paboTtku 10 cm.

29. MNpoBecTn rabapuTHbIV pacyeT ONTUYECKON CUCTEMBI AN (OKYCUPOBKM n3nyyeHns (A = 1,06 MKM) OT ONTUYECKOro
BOITOKHA C BHYTpeHHUM anameTpomM 500 MKM co 3HaveHneM MHBapuaHTa JlarpaHxa-lenbmronsuya 0,21-106 m-pag B
nNATHO pasmepoM do = 100 MKMm.

30. OnpenennTb, kKakoe CMeLLLEeHMEe MacKk/ BAOSb ONTUYECKOW OCKM HEOOX0AMMO 06ecneunTb B MPOEKLMOHHOM CXEME C
«OpoXallen» Mackon Ans nonyyYeHus Ha obpasLe penbeda BbICOTON Ao = 1 MKM.

31. B npoeKkunoHHOM Cxeme C NCMONb30BaHNEM MONYTOHOBOW Macku (C MepeMeHHbIM MPoNyckaHneM) onpeaenutb

3aBNCMMOCTb Npodunst obpabaTbiBAaeMOl MOBEPXHOCTU OT NMPOMYCKaHWs Macku, NPUHSB CKOPOCTb UCTMIapeHnsi paBHOM
-_ &
V= (g — NMOTHOCTb MOLLHOCTM U3NyYeHns, Luen — yAenbHas TennoTta ucnapexus matepuana, [x/cm3). PaccunTtaTtb

T

“UCH

Macky Ans 3afaHHoON TOYHOCTM hOpMUPOBaHMSA NPOoduUns NOBEPXHOCTU A = 1 MKM NpU ANIUTENBHOCTU MMMyIbCa
nanyyennsi T = 10° ¢, MakcUMaribHOM 3Ha4YeHUN NIOTHOCTM MOLLHOCTU U3MyYeHMs1 Ha NOBEPXHOCTUN 06pa3sua gmax = 1010
B1/cm2. OnpegennTb KONMYECTBO MMMYNbCOB, HEOOXoAUMOE Ans nonyvyeHus npoduns Boicoton 10 MKM.

32. Paccuutatb ontuyeckyto cuctemy anst Beoga nsnydeHmsa Nd:YAG-nasepa ¢ pacxogmmocTtbto 10’ n guameTpom nydka
5 MM B ogHOMOJOBOE ONTUYECKOE BOJSIOKHO C YMcnoBon anepTypon 0,22.

33. Mpeanoxuntb cxemy, OCyLLECTBISIOLLYIO NPOEKLMOHHbIV MeTOA nasepHon obpaboTkmM CO CKaHMPOBaHMEM MyyKa Mo
Macke, paspeLuaoLLmii NpoTUBopedne Mexzay paspeLuatoLlen cnocobHOCTbIO U nonemM n3obpaxeHusa. CpaBHUTL C
6a30BbIM NPOEKLNOHHLIM METOAOM (O4HOBPEMEHHAasi 3acBeTka BCen NoBEPXHOCTU Macku). MNMposecTu rabapuTHbIN K
3HepreTMYecKnii pacyeT Npy COOTHOLLEHUM AMaMeTpa Nyyka Ha NOBEPXHOCTU Macku 1 pasMepa MakCcMMarnbHON npopesu



macku 1:20.

KomneteHuusa MK-1; MK-3:

34. Paccuutatb anvHy lo n gnametp do cBeToBOM TpyOKK, 0OpasytoLencs npu OKyCMPOBKE MyyKa Na3epHOro U3nyyeHus
anameTpomM Do 1 pacxoamMMocTbio © NMMH30M ¢ POKYCHBIM PacCTOsiHUEM f.

35. lNpoBecTn rabapuTHBIN pacyeT ONTUYECKON CUCTEMbI ANst POKYCMPOBKN MU3ITy4eHUs OT ONTUYECKOro MHOrOMOLOBOIO
BOMOKHa C BHYTpeHHUM anametpom 400 mkm B naTHO gmameTtpom 200 MkM. Yron pacxogmmocTtu manyydenus 0,1 pag,
paccTosiHMe OT TopLa BOSIOKHA A0 Nnockoctn obpaboTku 10 cm.

36. OueHuTb CKOpPOCTb UcnapeHuss martepuana (CKOpoCTb pocTa rmybuHbl OTBEpPCTUs) B CTanu, Bonbdpame npwu
MOrMNOLEHHON NAOTHOCTN MOLLHOCTY u3nyyeHust q=108 Bt/cm?.

37. OueHuUTb NMAOTHOCTM MOLLHOCTU NasepHOro WU3nyyeHusi, HeobxoauMMmble ONA HarpeBaHus anooMyvHUS, Meaw,
BOMb(pama, xernesa 40 TemMnepaTyp nNnaBfeHus n TemMnepaTtyp KUNeHus uanyyeHnem nasepa c AnvHon BonHbl A=1,06
MKM MpU ANUTENBbHOCTAX UMnNynbca nanydyeHuns t=10-3 ¢ un t=10-7 c.

38. OnpegenuTb Anana3oH CKOpPOCTEW CKaHMPOBaHWst VCK Myyka U3ny4yeHWs HenpepbIBHOrO nasepa npu hoKyCcMpoBKe
€ro usny4yeHns B NsATHO anameTtpom 100 MKM, Npu KOTOPbIX BpeMsi 3chEKTUBHOIO BO3AENCTBUSS HAXOAUTCH B AnanasoHe
10-3-10-9c.

39. OueHnTb MMOTHOCTM MOLLHOCTM nasepHoro manydeHus q0, Heobxoaumble OIS OKUCIIEHUS MOBEPXHOCTEN Xpoma,
HVKens, BUCMYyTa, BaHaavs, Meau:

a) MMNYINbCHBLIM NTA3ePHbIM U3ITyYeHUEM Ha AnvHe BomHbl 1,06 MKM;

6) HenpepbiBHbIM M3nydeHnem Nd:YAG-nasepa;

B) HENPEpPLIBHBLIM 1 MMNYNbCHBIM (T = 1 MKC) nanydeHunem CO2-nasepa npu pasmepe obnactu obnyveHns r0 = 500 mMkm.
40. CpenaTtb BbiBOAbl O TEPMOXMMMUYECKON YYyBCTBUTENbHOCTU 3TMX METannoB Ha AnuHe BOMHbl A = 1,06 MKM npwm
ONUTENBHOCTM Mnynbca 1 MKC.

41. OnpepenuTb ANUTENbHOCTM BO3LOEWCTBUA, HeoDxoaumble AONA WUCMapeHuMsl KepaMuKku, CcTekna, nnactmaccsl
cneayroLMMN UCTOYHMKAMUN U3NYYEHNS:

a) HenpepbIBHbIM n3nyyeHnem CO2-nasepa mowHocTbio P = 100 BT npu paguyce obnyveHHon obnactu rO = 30 MKMm;

6) HenpepbiBHBIM M3nydeHnem Nd:YAG-nasepa mowHoctbio P = 100 BT npn r0 = 1 mm.

42. OnpeaenuTb, NPOM30ONAET X NOKaribHOE MCMapeHMe NOBEPXHOCTU Bonbgpama npu hOKYyCMpPOBaHUM Ha HEW My4yka
HenpepbiBHOro Nd:YAG-nasepa mouwHocTeto 100 BT (dokycHoe pacctosiHme ontudeckon cuctembl f = 5 cm) npu
pacxoaMMOoCTK ny4ka:

a) 6 = 2 mpag;

6) 6 = 20 mpag.

43. ObocHoBaTb npumeHeHune CO2-nasepa gna obpadotkm Al, Cu (cunbHoe oTpaxeHue). PaccuuTtatb noporoBble
NAOTHOCTW MOLLUHOCTM MO ABYM cxemaMm: 1) ucnapeHve metanna, 2) oKUCIeHne 1 ucnapeHue metanna.

44. Onpepenutb 3aBUCUMOCTb pas3Mepa 30Hbl TENfIoBOrO BO3AEWCTBUS Ha MNOBEPXHOCTM OOBEKTa OT CKOPOCTU
CKaHMpPOBaHUA N3Ny4eHuUs HenpepbIBHOro rasepa. MNocTponTs rpadouk 3ToM 3aBUCUMOCTN.

45. PaccunTtaTb TemnepaTypy noBepXHOCTU 0Bry4yaemMoro Tena B LieHTpe obnydeHHor obnactu npu n3MeHsitoLwencs Bo
BPEMEHM NITIOTHOCTU MOLLHOCTU U3MNYYEHUs!, NPUHSIB annpoKCMMaLnio
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46. HavTu gaBneHue otaayun npuv nas3epHoOM MCMApeHWM xernesa, ecnvn CKopocTb ero yaaneHust 1 m/c, a ckopocTb napa y
nosepxHocTn 1 KM/c.

47. OnpegenvTb daBrneHve oThayun, OEWCTBYIOLWEe Ha CTanbHY MuWeHb npu ucnapeHun cnos 10 MKM MMNynbcom
nasepHoro nsnyyeHns gnutensHocTbio 10-7 ¢, ecnm CKOpoCTb BbinieTa napos 1 km/c.

48. OnpepenuTb CBSA3b MMMNyNbCa OTAAyM, BO3HMKAKOLWEro MpUM UCNapeHun maTtepuana C MOMOLbI Nas3epHoro
N3Ny4YeHns, n AaBneHns oTAaum C MNIOTHOCTbI0 MOLLHOCTW.

49. Mo dopmyne PpeHkenst HaWTKM MakcumanbHoe 3HadeHve dV/dT u onpefenuTb ero BenMYUHY NMPUMEHUTENBHO K

KOHKPETHbLIM npoLieccamM UcnapeHusl, okucneHus, anddysunu.
50. BbisiBUTb CBA3b MEXAY rpagueHTom TemnepaTtypbl aTI,-“'ax 1 TEMMOM HarpeBaHus aT.f';ar MeTansna Ha NoBepxHOCTU B
ueHTpe obnyvyeHHon obnactu paguycom 100 MKM, ecnmn MakcumarnbHas TemnepaTypa HarpeaHusa Tmax = 1000 0C gns
cnyyaes BO3eNCTBUS U3MNYyYEeHUSN:

a) akcumepHoro ArF-nasepa, t = 1 Hc;

6) Nd:YAG-nasepa, 1 = 100 Hc;

B) Nd:YAG-nasepa, t = 1 Mmc;

r) HenpepbiBHoro CO2-nasepa, t = 1 c.

51. Monb3ysicb reoMeTpUYecKo MOAENbIO, HANTU MakCUMaribHO BO3MOXHOE OTHOLUeHME rMyOuHbl OTBEPCTUSA K €ro
anameTpy.

52. OnpegenuTb MakcMMarnbHy CKOPOCTb pe3kn Vmax megHon donbrm TonwmHon h = 0,1 mm:

a) HenpepbiBHbIM n3nydeHnem Nd:YAG-nasepa mowHocTbio P = 500 BT npu paguyce natHa rQ = 50 Mkw;

6) nmnynbcHbIM n3nydeHnem Nd:YAG-nasepa co cpegHen molHocTelo Pcp = 500 BT, t =10-7 c; yacToTa crnefoBaHusi
nmnynbcoB fu = 10 k'Y, rO0 = 50 MKM, yron CXOXaeHus uanyyvenns y = 3°.

53. OnpegennTb 3HAYEHUS MIOTHOCTM MOLLHOCTU M3Ny4YeHUsd, HeobxoauMMble Ans MOfydeHus OTBEPCTUA B cCTamnu
rmybvHon 1 mm (t = 10-3 ¢, y = 0,2 pag). BbiBecT” 3aBUCUMOCTb MOTMOLEHHOW MIOTHOCTU MOLLHOCTM J1a3epHOro
N3ny4YeHns oT rrybuHbl OTBEPCTUS.



54. MNonb3ysacb 3aKOHOM COXpaHEHUs1 UMMNyNbCa, OLEHUTb AaBrieHne oT4ayvn napa no U3BECTHbIM 3KCNEPUMEHTarbHbIM
3HaYeHAM TOMLWWMHbI UCNAPEHHOro CNnost anioMMHUA U ANMTENBHOCTU fla3epHoro mmnynsca. MocTpoutb 3aBUCUMOCTb
TOSLUMHBI UCMIAPEHHOTO CrOS OT BPEMEHM.

55. OnpepenuTb 3aBUCUMOCTb [MYOUHBI M paguyca OTBEPCTUS OT napameTpoB 0b6paboTku (3Hepruv nasepHoro
UMNynbca, yrna pacxoXaeHust uanydeHust nocne dokyca ontudeckon cuctembl) npu h(t)>>r0 n npm h(t)<<r0 no
reoMeTpuyecKon Mmogenu.

56. OueHnTb rMybyHy OTBEpPCTUSA, MONy4yaeMyl UMMyrbCOM CBOOOOHOW reHepauuun, UrHOPUpPYst MUYKOBYHD CTPYKTYpY,
ecnn t = 10-3 ¢, W = 10-2 Ox, gnameTp nsatHa B dokyce 20 mkm. OnpegenuTb NepekpbiTue OTBEPCTUIA MPU CKOPOCTU
nepemelleHuns obvekta Vek = 0,1 cm/c, yactoTe criegoBaHust umnynecoB fu = 250 My, tgy = 0,4. MaTepuan — xeneso.

57. Mpennoxmntb ONTUKO-MEXaHUYECKYIO CXEMY Jla3epHOro ceBepreHus oT-sepctun gmametpom oT 10 go 200 mkm B
donbre TonwmHon 100 MKM, ecnu NPon3BOAMTENBHOCTL Nasepa paBHa 600 oTB/MUH, OKyCHOE pacCTOsIHME ONTUYECKOWN
cuctembl f = 50 mm, maTtepuansl — cTanb n megp.

58. Onpegenutb NnapameTpbl oNTUYECKon cuctemsl (y 1 f ) ana npodunbHOM pe3kn MeANLMHCKUX CTEHTOB («NPOTE30B»
KPOBEHOCHBIX COCYAOB) — MeTannmyeckux Tpybok avameTpoMm 1 u 2 MM C TonwmHon cteHok 100 MKM, npu KOTOPbIX
NCKMIOYaoTCA NOBPEXAEHNSA NPOTMBOMONOXHON CTEHKU TPYOKK, KOoraa ee nepegHsasi NOBEPXHOCTb UcnapseTcs.

59. Onpegenntb rnMybuHy otBepcTua h, ero guametp d U oTHoWweHWe h/d npu MHoroMmnynbCHoN 0BpaboTke, MCMOoNb3yA
reoMeTpuyeckyto Moaernb obpa3oBaHus OTBEPCTUS.

60. OueHnTb NapameTpbl MHOTOMMMYIILCHOTO pexmMma 06paboTKM AN NonyyYyeHus B CcTann OTBEpCTUn rmybuHomn 1 mm u
anameTtpom 100 Mkm npwu ckopocTn ucnapeHuss Vm = 1 km/c. PacuyeTr npoBecTM Ans UMMAYNbCOB U3MNy4YeHUs
anntenbHocTbio 1 mc, 0,1 mke, 10 He.

61. Onpepenutb ONs yKa3aHHbIX HWXE MaTepuarnoB KpUTEpUM ObICTPO W MEANEHHO ABMXKYLLErOCS WCTOYHWUKA WU
MOPOroBbIE€ NIIOTHOCTU MOLLHOCTU MU3MydYeHusl, Heobxoanmble NS UX PEe3KU NPy CKOPOCTAX CKAHMPOBAHUS:

1) 6ymara, 500 cwm/c; 2) paHepa, 2 cm/c; 3) cTekno, 2,5 cm/c; 4) ctane, 10 cm/c; 5) pesuHa, 2,5 cm/c; 6) koxa, 28 cv/c.

62. Paamep obnyyeHHon obnactn ans ctann — 200 MKM, Ans octanbHbix MatepmanoB — 500 mkm. OnpegenuTb 3Ha4YeHus
Heo6X04MMON MOLLHOCTU U3IyYEeHMS.

63. Hawvitn noporv nasepHown peskum matepuanos HenpepbiBHbIM u3anydeHmem CO un Nd:YAG-nasepos. Onpegenutb
OOCTWXUMbIE TNyOuHbI pesku npu mowiHocTu mnanydexdmsa PO = 100 Bt (Nd:YAG-nasep) n PO = 1000 Bt (CO2-nasep).
HanTn makcumanbHyo CKopocTb pe3ku Vmax nnactuHbl ctanu TonwmHon d = 1 MM Ans 3Tux ke nasepos.

64. CpaBHWUTbL Moporu peskn Ans umnynbcHoro u HenpepbiBHoro Nd:YAG-nasepa v CKOpOCTM pesku npu TOnLmHe
nnactuHel d = 1 MM 1 NPU OAHON N TOW Xe cpeaHen mowHocTn P = 500 Br.

65. [lpoaHanusmpoBaTb BO3MOXHOCTb MWCMNONb30BaHUSA MOMyNpPOBOAHUKOBOro nasepa (mowHocts 100 wmBT,
pacxogumocTtb 250x150 mpag) ans pesku bymaru.

66. PaccuntaTb M3MEHEHME NMapaMeTpPOB YCTAHOBKM MPW MUCMOMb30BaHUM OMTUYECKON CUCTEMBI C aBTOMOACTPONKOM
dokyca npu 3agaHHon rnybvHe n gnaMmeTpe OTBEPCTUN.

67. OnpegenuTb MakcMMarnbHYy OOMYCTMMYK CKOPOCTb CKaHMpPOBAHMSA FA3epHOro mny4yka Mnpu fasepHon rpaBuMpOBKe
ncnapeHnemMm nNoBepxHOCTN xpoma uanyydeHunem HenpepbiBHoro Nd:YAG-nasepa mowHocTbio 100 BT npu pagnyce naTtHa
06nyyeHHon obnactu r0 = 0,3 mMm. OueHMTb CKOPOCTM CKaHWpPOBaHUA, Heobxogoumble ANA yOaneHWst crnosi Xxpoma
TonwuHor 10 Mkm 1 100 MKM.

68. Onpegenntb CKOPOCTb ABWXEHUSA YacTuL, OT NMOBEPXHOCTM AeTanu npu ee Cyxow nasepHOn O4MCTKe, npeanonaras,
YTO YacTuubl MMET cdepuydeckyto opmy 1 crnabylo agresnio K NOBEPXHOCTM, pacnpegeneHve Temnepartypbl B HUX
paBHOMepHOe, a TeNNOOTBOA M3 YacTul B AeTanb npeHebpexumo man. Onpegenntb MOLLHOCTb M3Ny4eHUs nasepa npwm
anutensHocTn mmnynbca 10 HC, HeobxoauMmylo And JOCTWXEeHMs YacTuuamm megu ckopoctu 0,1 m/c npu pasmepe
obnyyeHHon obnactu 1 cm2. MNornowarenbHy CNOCOBHOCTL YacTuu, NpuHSATL pasHon 0,1.

69. OnpegennTb MOLLHOCTb Na3epHOro M3nyyeHusl, HEOOXOAMMY AN UCMapeHUss CMa304YHOro Macrna c MOBEPXHOCTU
cTanbHOro penbca Npu BO3OEWCTBUU U3NyYEeHWs BOJIOKOHHOro rnasepa (anuHa BonHbl 0,53 mMkm) n COZ2-nasepa,
paboTalLwmnx B HEMNPEPbLIBHOM pPEXUME MpU CKaHMPOBaHWM CO CKOPOCTb 1 M/C M AnamMeTpe nas3epHOro nsATtHa Ha
NMOBEPXHOCTU penbca 5 MM. TomnwuHa NNeHKN mMacna Ha noBepxHocTu penbca 0,1 MM, TeMnepaTtypy ucnapeHus macna
npuHaTb paBHon 400 °C, ypenbHyto Tennoty ucnapeHua — 190 kx/kr. ONTMMU3MpPOBATbL CXeMy CKaHWPOBaHWUS WU
paccyMTaTb CKOPOCTb ABWXEHUSA BarOHETKN MpU LWMPUHE penbca 73 MMm.

70. TlpoaHanu3upoBaTb BO3MOXHOCTU YMEHbLUEHMS LUIEePOXOBATOCTU MOBEPXHOCTM BopocunumkaTHOro crekna
(temnepatypa mncnapenus Tu = 1200 °C) ¢ RzH = 100 mkm go Rz = 50 mMkm 06paboTKON €ro CxoAasaWmMMcs My4YKOoMm
nmnynbcHoro CO2-nasepa € ANMTENbHOCTBIO uMnynbca 10 MKC ¥ MOwWHOCTbIO 60 BT M QiTMYECcKOW CUCTEMbI C
POKYCHbIM pPacCTOSIHUEM 2 CM NpU AMaMeTpe nydka Ha BbIXOo4e ONMTUYeckon cuctembl 25 mM. OnpenenvTb paccTosHue
OT MOBEPXHOCTW MOMOXEHWUs cpegHen nuHumM npodwns obpabaTbiBaeMon MNOBEPXHOCTM [0 (HOKaNbHOW MIIOCKOCTU
OMTUYECKON CUCTEMBI.

71. CchopmynupoBaTb KpuTepuum U BblIOpaTb ONTMMarbHble na3epbl AN MUKPOCTPYKTYPMPOBAHMS MOBEPXHOCTEN
MaTepuanoB: MeTanna (ctanu), ctekna, kpeMHus, kepamuku (Al203).

72. Onpegenutb ONVHY  BOMHbI  NTA3EPHOr0  WU3NyYeHWss Ons  OCYLIECTBIIEHWMS  CKBO3HOWM  amopdusauumun
CTekrnokepammyeckol nnactuHbl (Mapku CT-50) TonwuHorn 0,5 MM, ecnu oHa yxe amopdm3aoBaHa Ha rnyouHy 0,3 mm ot
NMOBEPXHOCTU MMACTUHBI.

73. CpaBHuTb aBa cnocoba amopdu3aumm cTekrnokepamumyeckon nnactuHbl (mapku CT-50) TonwwmHon 0,5 mMm c
ncnonb3oBaHnem mnsnyveHms Nd:YAG n CO2-nasepoB ans cnyyas, Korga Heobxoanmmo OCyLLECTBUTL amopdm3aLnmio Ha
rny6uHy 0,3 MM. BbiOpaTtb onTMMarnbHbI cnocob.

74. OnpepennTb reoMeTpuyveckyto OopMy KpPMBOW MOBEPXHOCTM B CTeKkNe B pe3ynbTaTe JoKanbHOro TEMIoBOro
pacLIMpeHns Npu HarpeBaHumn: a) rayccoBbIM My4KoM; 6) My4ykOM C paBHOMEPHbIM pacnpeneneHeM UHTEHCUBHOCTY; B)
HaWTK Takyto opMy pacnpegernieHnst MoLHOCTH, YTobbl 0Opa3oBancs LWapoBOW CEMMEHT.

75. Paccuntatb ONTUYECKYID CUIy OBOWHOIO 3fiEMEHTa, MOJTYYEHHOro JOKalbHbIM CrekaHWeM MnacTyHbl NOPUCTOro
cTekna TOonwmnHon 2 MM npu Bo3gencTeumn manydyeHna CO2-nasepa HeNpepbIBHOrO AENCTBUSA nocrneaoBaTenbHO ¢ obenx



CTOPOH MMAacTUHbI ANS NPOU3BOSbHbLIX 3HAYEHWN MOLLHOCTU M3NYyYeHUs, ONUTENbHOCTM BO3AENCTBMA M AnameTpa
obnyyeHHon obnacTu.

76. PaccuuTtatb B3aMMHoe pacnonoxeHue anemeHtoB B cxeme JINMAA (LIPAA) npu gnuHe BonHbl 0,248 mMkm u
dokycHoM paccTosiHun 50 MM. [pon3BECTU SHEPreTUYECKU pacyeT Ansa cny4vas, korga MyweHb caenaHa u3 cranu.

77. Topel BOMHOBOAA, nNepedarwolnin U3NydyeHUe nasepa HenpepbiBHOrO OEWCTBMS MOLWHOCTbIO 1 BT, NoKpbIT
Henpo3paYyHon MeTannMyeckonm Hacagkom K norpyxeH B Bogy. Onpegenutb CKOpoCTb 06pasylolmxcs Ha Topue
BOMHOBOAA My3bIPbKOB Napa B MOMEHT UX OTPbIBa, YacTOTYy reHepauuu My3bIpbKOB M PacCTOSHUE MeXOy HUMM, ecnuv
N3BECTHO, YTO AnameTp My3blpbKOB B MOMEHT OTpbIBa COCTaBMAET 3 MM.

78. Onpepmenuntb, 4Yepe3 Kakoe Bpemsi C Hadana Bo3genctBusa unanydeHns Nd:YAG-nasepa Ha OOKOBYK CTEHKY
(umnuHgpuyeckon) ByTeinku npobka OypeT ypaneHa w3 OyTbikM OaBfeHWEM MapoB, €CrvM M3BECTHO, YTO 3SHeprus
umnynbca 20 mx, 4yactota cnegoBaHust umnynbcoB 4 kly, cogepxumoe OyTbinku npenctaBnsieTr cobon XUOKOCTb,
npeumyLLeCTBEHHO cocToswwyo u3 sBoabl (88,5%) u cnupta (11,5%), o6bem Bo3ayLIHOM YacTu (B ropnbiwke OyTbinku)
coctasnseT 20 mn, a npobka BbiaepxuBaeT n3bbiTouHoe aasneHme 0,5 atm. CuntaTb, YTO KOIPPULMEHT OTpaXeHNs oT
nosepxHocTu coctaenset 0,5, a rmybuHa NPOHUKHOBEHMSA N3NYyYeHUs BHYTPU ByTbinkn — 2 cM. OnpegenvTb 3aBUCUMOCTb
BpeMeHM yaaneHusa npobkn ot obbema BO34yLLIHOW YacTu.

79. OnpegenuTb OMameTp M CKOpPOCTb BpalleHuss HGapabaHa (C KMHOMMEHKOW) BbICOKOCKOPOCTHOM KUHOCHEMOYHOW
Kamepbl, Np13BaHHON obecnevnTb CKOPOCTb CbeMKM 1 MITH KaApoB/C Npu BbICOTE Kaapa 8 Mm.

80. OnpenennTb OKHO «OMTUYECKOW» MPO3PaYHOCTM 3EMHON aTMOCdEpsI, NCNonb3ys dopmMyny BuHa, cuntas cpeaHiow
TemnepaTypy 3eMHOrO Llapa no BCEM LUMpOTaM 1 BpeMeHam roga pasHon 14 °C.

MpumepHbIN NepeyeHb BONPOCOB K 3awwmTte PP
KomneteHuusa YK-4; YK-6:

1. BbiBecTv chopmyny Ans reoMeTpuyeckom rinybrHbl pe3kocTu npy hoKyCUPOBKE Na3epHOro U3nyyvyeHus.

2. PaccuutaTb MNpPOCTPAHCTBEHHO rEeOMEeTpUYecKne XapaKTepUCTMKM  Nas3epHbiX MNy4ykoB  (OAHOMOZOBOrO,
MHOrOMOAO0BOrO, ANPaKLNOHHO-OrpaHUYEHHOTO N TEOPETUYECKME): Yron pacxoanMocTH, pasmep OoKanbHOro NATHa U
rnybuHy peskocTy.

3. MN306pasnTb npuHUMNManbHble CXembl Ma3epHbIX YCTaHOBOK C MAOTTEPOM M KOOPAMHATHBLIM CTOMOM. YKasaTb
YCNOBUSA MOCTOSIHCTBA NITIOTHOCTU MOLLHOCTU U3ITyYEHMS B CUCTEME C NIIOTTEPOM.

4. TMpueectn rabapuTHbIN U 3HEPreTUYecKMn pacyeT MPOEKLNOHHON CXeMbl C OCBETUTENbHOW TenecKonuyeckomn
CUCTEMOW.

5. OnpegennTb TeopeTMYECcKMn npeden MakCUManbHOrO W MUHMManbHOro MacwTtaba npoekumm npwm
TeneueHTPUYECKOM OCBELLIEHUN MacCKM.

6. [laTb pasmepHble U SHepreTU4eckne XapakTepucTUKU MUKPOMPOEKLMOHHON OnTU4eckon cxembl. CpaBHUTL C
ycrnoBuamMn o6paboTkn B cxeme 6e3 ocBETUTENBHON CUCTEMBI, €3 NMPOEKLNOHHON CUCTEMBI.

7. TpoaHanuanpoBaTb BO3MOXHOCTb MUHMMU3aALUW PasMEpPOB KOHTYPHOMPOEKUMOHHOW CXembl (3a cyeT
nepeaBwkeHUss nasepa), AN 4ero NocTpouTb Xof fy4yen B ONTMYECKOW CUCTEME C Jla3epoM, PacrofioXEHHbIM B
nepegHen okanbHON MNIOCKOCTU OCBETUTENBHOW CUCTEMBI, [0 U NOCcne Hee.

8. Ob6ocHoBaTb npumeHeHne COz-nasepa gna obpabotku Al, Cu (cunbHOe oTpakeHue). Paccuntatb noporosble
NANOTHOCTW MOLLHOCTM MO ABYM cxemMaM: 1) ucnapeHve metanna, 2) OKUCreHne 1 ucnapeHue metanna.

9. OnpegennTb 3aBUCMMOCTb pa3Mepa 30Hbl TEMMOBOr0 BO34EWCTBUS Ha MOBEPXHOCTU obbekTa OT CKOpoCTU
CKaHMpOBaHUA N3Ny4eHuUs HenpepbIBHOro rasepa. MNocTpounTs rpadouk 3ToM 3aBUCUMOCTN.

10. Onpegenutb CBHA3b MMMYyNbCa OTAAYW, BO3HMKAKOLWLEro MpyM WMCMapeHunM maTtepuana C MOMOLLbK fa3epHoro
N3nyyYeHns, N AaBneHns oTAaum ¢ NIOTHOCTbIO MOLLHOCTMY.

11. Tonb3yscb reoMeTpu4ecKon MoAernblo, HaNTU MakCMMaribHO BO3MOXHOE OTHOLLEHWe rnyOvHbl OTBEPCTUS K ero
anameTpy.

12. Tonb3ysacb 3aKOHOM COXpaHeHUs UMMNynbca, OUEHWUTb [JaBfneHue oTAayn napa no  WU3BECTHbIM
3KCNepMMEHTaNbHbIM 3HAYEHUSM TOSLWMHBLI MCMNAPEHHONO Cros antoMUHUS U ONUTENBLHOCTM NAasepHOro umnynsca.
[MocTponTb 3aBUCUMOCTb TOMLWMHBLI UCNAPEHHOMO CNOS OT BPEMEHM.

13. Paccuyutatb M3MeHeHne napaMeTpoB YCTAHOBKW NPW UCMOb30BAHMU OMTUYECKOW CUCTEMbI C aBTOMOACTPONKON
dokyca npu 3agaHHOM rnyonHe 1 guameTpe OTBEPCTUMN.

14. Onpegenutb OKHO «OMTUYECKOM» MPO3PaYHOCTM 3eMHOW aTMocdepbl, Ucnonb3ys dopmyny BuHa, cuutas
CPeAHIoK TemMnepaTypy 3eMHOro LWapa no BCEM LUMPOTaM 1M BpeMeHam roga pasHon 14 °C.

15. Kak paccuvTatb NAOTHOCTb MOLLHOCTU N3MyYeHNs?

16. OT yero 3aBUCUT PacxXxoAMMOCTb 1a3epPHOro N3ny4YeHnsa?

17. [OnvHa korepeHTHOCTW.

18. Bpemsi korepeHTHOCTW.

19. MoOHOXPOMaTUYHOCTb U3NYYEHUS.

KomneTteHuus MK-1; MK-3:

OT yero 3aBUCUT guameTp ny4vka B OOKyCe NNH3bI?

Kak onpenenutb MOLLHOCTb Y SHEPTUI0 MMMYIbCOB U3MYyYeHUsI?

Y10 Takoe NNoTHOCTb MOLLLHOCTM NIa3epHOro U3nyyYeHns?

UTo Takoe xapakTepHbIi pa3mep rayccoBa pacnpeaerneHumst NIoTHYGTM MOLLHOCTU U3MyYeHNs B My4dKe?
YTo Takoe MexaHuyeckuin obTiopaTop?

agrwNE



Ha3oBWTe OCHOBHbIE XapaKTEPUCTUKIN NTA3EPHOTrO U3NYYEHNSI.
MpeumyLiecTBa Na3epHOro U3nyvyeHusl.

HepocTaTkn nasepHoOro usny4yeHusl.

O6GnacTn NpMMeHeHUs NasepHOro U3ny4veHus.

Tunbl Nasepos.

MHoromoaoBbIV nasep.

OpaHoMoaoBbLIN Nnasep.

Pexunmbl paboTbl nasepa.

MepcnekTnBbl NPUMEHEHWS NTa3epoB.

JlazepHoe MUKPOCTPYKTYpUpOBaHNE NOBEPXHOCTEN.
JlazepHoe cBepneHue.

JlazepHas nawka.

JlazepHasa mukpoobpaboTka.



O6pasey ak3ameHaLMoHHOro buneTa ang caaym 3adeTa

[lanbHEBOCTOYHbIN rOCYAapPCTBEHHbIA YHUBEPCUTET NyTEN COOBLLIEHMS

Kadeapa Ok3ameHaunoHHbIN Gunet Ne «YTBEPXKOAO»
(k911) ®dunsmnka un no AMcuMnnnHe 3aB. kadeapon
TeopeTnyeckas MexaHuka JlasepHble TexHonormm MaunH C.A,
cemecTp, 12.04.03 ®oTOHUKA 1 onToMHdOpPMaTUKa A.ou3.-MaTt. Hayk,
dursnka N TEXHUKA ONTUYECKON CBA3N npodeccop
20 /20 ONs HanpaeneHnst NoAroToBkK / cneunanbHOCTH «__» 20 .

y4ebHbIN ﬁ

1. JlazepHoe cBeprieHME MUKPOOTBEPCTUM B  anMasHbiXx dunbepax Ans  BOSIOYEHUST  MPOBOJIOKU.
(YK-4; YK-6).

2. TexHonoruyeckune nasepbl U nasepHole TexHonornn. (MK-1; MK-3;)

3. 3apava.

Mo dopmyne dpeHkens HaNTM MakcumanbsHoe 3HavyeHue dV/dT n onpegenuTe ero BENNYMHY NPUMEHUTENBHO K
KOHKPETHbIM npoueccam ncnapeHus, okncnenus, andpdyaum. (MK-1; rK-3).

3. TecTtoBble 3agaHusA. OueHka no pe3ynbTataMm TeCTUpPOBaHUA.



MonHbIN KOMMNNEKT TECTOBbLIX 3a4aHui B KoprnopaTnueHon TectoBon obonoyke ACT pasmelleH Ha cepeepe YUT
OBI'YTIC, a Takke Ha cante YHuBepcuteTta B pasgene CIOO [OBIYIC (o6pasoBatenbHas cpena B NMMYHOM KabuHeTe

npenogaearens).

CooTBeTcTBME MEXOy GanbHOM CUCTEMOW U CUCTEMOW OLEHMBAHMS MO pe3yrbTataM TECTUPOBaHWS YCTaHaBNMBaETCH
nocpeacTsoM creaytoLlen Tabnumub:

Ob6bekT MokasaTenu oueHnBaHuA OueHka YposeHb
OLEHKM pe3ynbTaToB 00y4YeHus pesynbTatos
obyyeHusa
60 6annoB n meHee «HeypnoBneTsopuTensHO» Hun3kuin ypoBeHb
74 — 61 6annos «Y[OBNETBOPUTENBHO» [MoporoBbI ypoBEHDb
OByuatowmiica 84 — 77 6annos «XopoLLo» MOBbILIEHHBIN YPOBEHb
100 — 85 6annos «OTANYHO» Bbicokuii ypoBeHb

4. OueHka oTBeTa obGyu4aloLlerocs Ha Bonpochl, 3agavy (3agaHue) ak3aMeHaLNOHHOro 6uneTa, 3a4eTa,
KYypPCOBOIO NPOeKTUPOBaHMUsI.

OueHka oTBeTa oby4atoLLerocsi Ha BONpocCkl, 3agavy (3agaHue) akaaMmeHaLMoHHOro bunerta, 3ayerta

Cop,epx(aHMe LKanbl oueHnBaHuA

BneMeHTbl OLleHNBaHUS HeypnoBnetBopuTensHo | YOoBReTBOPUTENbHO XopoLo OTnunyHo
He 3auTteHo 3ayTeHo 3ayTeHo 3auteHo
CooTeeTcTBMe oTBeToR  |[10MHOE HecooTBeTCTBME |3HAUUTENbHbIE HesnauutenbHble |[lonHoe
chopMynMpoBKam no Bcem BoMnpocam norpeLLIHocTy MOrpeLLHOCTH COOTBETCTBME
BOMPOCOB (3agaHuii)
CTDOVKTVDA MonHoe HecooTBeTCTBUE |3HauuTenbHoe HesHauutenbHoe |CooTBeTcTBUE
pyKTypa, KpUTEpPMUIO. HEeCoOTBETCTBME HECOOTBETCTBUE KpUTEpMIo Npwm
nocrnegoBaTenbHOCTb U
KpuTeputo KpuTepuio oTBeTe Ha BCe
norvka otseta. YMeHue
BOMPOCHI.
YeTKO, NOHSITHO,
rpaMoTHO 1 cBOOOAHO
nsnaraTb CBOW MbICIM
lMonHoe He3HaHue MmetoT mecTo MmetoT mecTo MonHoe
HOPMaTUBHOW 1 NPaBOBOMN | CYLLECTBEHHbIE HeCyLLLeCTBEHHbIE | COOTBETCTBME
©asbl 1 cneumansHoOm ynyLieHus (HesHaHue |ynyuwieHus wm OaHHOMY KpUTEpWUIO
3HaH1e HOPMaTUBHLIX, | yrepaTypl BonbLUen YacTu 13 He3HaHve OTBETOB Ha BCE
npaBoBbIX JOKYMEHTOB 1 [IOKYMEHTOB U OTAEeNbHbIX BOMpPOCHI.

crneumanbHon
nutepatypb!

cneuynanbHomn
nutepatypsbl no
Ha3BaHUIo,
coaepXaHuo 1 T.4.).

(eanHUYHbIX) paboT
13 yucna
obsa3aTenbHom
nuTepartypbl.

YMeHue yBsA3biBaTb
TEopUIo C NPaKTUKON,

B TOM 4uMCre B obnacTtu
npodeccroHanbLHoOn
paboThl

YMeHune cBsA3aTb TEOpuio
C NpaKTUKon paboTbl He
NposiBNsieTCs.

YMeHne cBa3aTthb
BOMPOCHI TEOpUN U
NPaKTUKN
nposiBnsieTcs peako

YMeHne cBa3aTthb
BOMPOCHI TEOPUN U
NPaKkTUKN B
OCHOBHOM
nposiBNsAeTCA.

MonHoe
COOTBETCTBUE
AaHHoMY
KpuUTEpuio.
CnocobHocTb
WHTEerpupoBaTb
3HaHusa ”
npvenekaTb
cBefeHuns 13
pasnnyHbIX

HavuHhix cdhen




KayecTBo OTBETOB Ha
AOonoJiHNUTEIbHbIE
BOMNpPOCHI

Ha Bce gononHuTenbHble
BOMPOCHI nNpenogaBsartensa
OaHbl HEBEPHbIE OTBEThI.

OTBeTbI Ha 6onbLUyo
YacTb
AOMNOMHUTENBHbIX
BOMPOCOB
npenogasaTtens AaHbl
HeBepHO.

1. [laHbl HENonHbIE
OTBETLI Ha
OONONHUTENbHbIE
BOMPOCHI
npenogaeaTtens.
2. aH oguH
HEBEPHbIN OTBET
Ha
OONOSTHUTENbHbIE
BOMpPOCHI
npenogasaTtens.

[aHbl BepHble
OTBETbI Ha BCe
OOMONHUTENbHbIE
BOMPOCHI
npenogasartens.

ﬂpmmeanme: ntToroeas oueHka cbopMMpyeTc;l KaK cpegHAaA apVI(pMeTVI‘-IECKaFI pe3ynbTaTtoB 3JIEMEHTOB OLlEHNBAHUA.




