OueHoYHbIe MaTepuanbl npu hopMmupoBaHUM paboyumx nporpamm
aucumnnui (moaynemn)

HanpaBneHue noaroToBKu / cneunanbHOCTb: DOTOHMKa 1 ONTOMH(OPMAaTHKA
Mpoduns / cneunanusauus: du3mnKa 1 TEXHUKA ONTUYECKOWN CBS3U
OucuunnuHa: NasepHble TexHoMorMu
dopmMupyemblie KOMMETEHLUM: YK-4 YK-6

MK-1  TIK-3

1. OnucaHune nokasaTeneun, KPUTEPMERB U LUKaN OLEHMBAHUA KOMMNETEeHLMNA.
MokaszaTtenu n KpUTEPUN OLLEHMBAHUSA KOMNETEHLNN

Ob6bekT YpoBHM CCHOPMUPOBAHHOCTM KOMMNETEHLINIA Kputepui oueHuBaHus
OL/EHKM pe3ynbTaToB 00y4eHus
Obyuvatowniics Hwuskun yposeHb YpoBeHb pe3ynbTaTtoB 0byyeHus
lMoporoBbIli ypoBEHb He HWXe MopPOoroBoro

[MoBbILLIEHHbIN YDOBEHb

LLIkanbl oueHMBaHUsA KoMneTeHumnmn npwn caayve sKk3amMeHa 1 3aveTa C OLIEHKOM

OocTurHyTbin XapakTepucTuka ypoBHSA CHOPMUPOBAHHOCTH Llkana oueHnBaHus
YPOBEHb KOMMeTeHLMN OKk3ameH 1 3avet ¢
pesynbTarta OLleHKom
obyyeHus
Hwnskuin Obyuvatowuncs: HeynosneTBopuTENbHO
YPOBEHb -00Hapyxwun npobenkbl B 3HaHNAX OCHOBHOIO y4eBHO-MPOrpaMMHOro
matepuana;

-A0NyCTUI NPpUHUUNMarnbHbIE OWNOKN B BbINOMHEHUN 3a4aHNN,
npeaycMOTPEHHbIX NPOrpamMMOoN;

-HEe MOXeT NPOAOIKNTL 0ByYeHne Unu NPUCTYNNUTb K
npodeccnoHanbHON AeATENbHOCTN MO OKOHYaHWW nporpammel - 6e3
AOMNOMHUTENbHbBIX 3aHATUI MO COOTBETCTBYIOLLEN ANCUUNIINHE.

MoporoBbin Obyuvatowuncs: YAoBneTBOPUTESNBHO
YPOBEHb -0OHapyXun 3HaHWe OCHOBHOTO y4ebHO-NPOrpaMMHOro martepuana B

00bEMe, HeobxoaMMOM Ans ganbHenwen ydebHom 1 npeacTosiuen

npodeccnoHanbHon JeATenbHOCTY;

-CrnpaBnsieTcs C BbIMNOMHEHWEM 3a4aHui, NPegyCMOTPEHHbIX

nporpamMmmom;

-3HaKOM C OCHOBHOWN nuTepaTypon, pekoMeHAOBaHHOW paboyen

NporpaMmmon AUCLMMNIUHbI;

-00NyCTWIT HETOYHOCTU B OTBETE Ha BONPOCHI U MPU BbINOMHEHUN

3afjaHuin no  yyebHo-nporpammMHOMY MaTepuany, Ho obnagaet

HeoOX0AMMbIMU 3HAHUSAMM A1 UX YCTPaHeHWs No4 PYKOBOACTBOM

npenogasarens.
MoBbiweHHbIn  |OBy4vatowmiics: Xopouo
YPOBEHb - oBHapyXwun nonHoe 3HaHue y4ebHOo-NpPorpaMMHOro Matepuana;

-yCneLHO BbIMOMNHWUI 3af4aHusl, NPeAyCMOTPEHHbIe NMPOrpamMmo;
-yCBOMI1 OCHOBHYIO NuUTepaTypy, pEKOMEHA0BaHHY paboyei
nporpamMmon AUCLMNIHBI;

-rnokasan cucTemMaTUYecKnin XxapaKkTep 3HaHUi y4eBHO-NporpaMMHOro
maTepuana;

-CNocoBeH K CaMOCTOATENBHOMY MOMOMHEHMWIO 3HAHWI MO
y4eBHO-NporpaMMHOMY MaTtepuany 1 oGHOBIIEHWIO B XO4e AarbHeilen
y4yeBHo paboTbl U NpodeccuoHanbHON AeATeNbHOCTH

Bbicokui Obyvatowuics: OTnnyHo
YpPOBEHb -0OHapyXun BCECTOPOHHUE, cUCTEMATUYECKME U YyBOKMe 3HaHNS
y4ebHO-NporpaMMHOro marepuana;

-ymeeT cB0o60OAHO BbINOMHATE 3a4aHus, NpegyCcMOTPEeHHbIe
nporpamMmmonm;

-03HaKOMUICA C AOMNONHUTENBbHON NNTEPaTYPOU;

-yCBOWJT B3aMMOCBSI3b OCHOBHbIX MOHSTUI OUCLMIMIIMH U UX 3HA4YeHWe
anst npuodpeTeHus npodeccuu;

-MpoSABUN TBOPYECKNE CNOCOBHOCTM B MOHMMaHUN
y4yebHOo-NporpaMMHOro Matepuana.




OnucaHue wWwkan oueHnBaHus
KomneTteHuunn obvyatouierocs oleHMBaeTcs cneaviouimm obpasom:

MnaHupyembIn

CopepxaHue LKanbl oLeHNBaHus

YpPOBEHb OOCTUTHYTOrO YPOBHS pesynbTaTta oby4eHus
pe3ynbTaTos HeynoBneTBoputensHo | YOooBneTBopuUTENsHO XopoLuo OTnun4yHo
OCBOEHUA He 3auteHo 3auteHo 3auTteHo 3auTteHo
3HaTb HecnocobHocTb OO6yuvatowmiics Obyuvatowuics O6yuatowuincs
obyuatoLlerocs cnocobeH OeMOHCTpupyeT OEeMOHCTpupyeT
CaMOCTOSATENBHO CaMOCTOSATENBHO CNOCcOOHOCTb K CMocoOHOCTb K
NPOAEMOHCTPUPOBaTb | NPOAEMOHCTPUPOBATL | CaMOCTOSATENbHOMY CaMOCTOATENbHOMY
Hanuumne 3HaHWM Npu HanuumMe 3HaHWn Npu NPUMEHEHUIO NPUMEHEHMUIO 3HAHWU B
peLLeHun 3agaHnin, peLLeHnn 3agaHni, 3HaHWUIN Npu BblbOpe cnocoba
KoTopble Obinn KoTopble Obinn peLleHnn 3agaHnin, | pelleHnst HEM3BECTHbIX
npeacTaBneHbl npeacTaBneHbl aHanornyHbIX Tem, WNKW HecTaHOAPTHbIX
npenogaeartenem npenogaeaTenem KoTOopble 3agaHun u npu
BMeCTe ¢ 06pasuom BMECTE C npeacTaBnsn KOHCYNbTaTMBHOWN
NX peLleHus. 00pasuoM MX peLleHus. npenoaaBaTernb, noaaepke B 4actu
W nNpu ero MEXANCUUMIMHAPHbIX
KOHCYNbTaTUBHOM cBd3en.
noaaepxke B 4actu
COBPEMEHHbIX
npobnem.
YMeTb OTtcytcTBHE Y Obyuvatowmica O6yuvatowuincsa O6yuatowuincs
obyuvatoLlerocs AEMOHCTpUpyeT NpPOAEMOHCTpUpyeT OEMOHCTpUpyeT
CaMOCTOATENBHOCTM B | CaMOCTOATENBLHOCTL B | CcaMoCTosiTENbHOE camocTosiTeNnbHOE
NPUMEHEHUN YMEHWUI MO | MPUMEHEHUN YMEHUIN | NPUMEHEHNE YMEHUI |  NMPUMEHEHNE YMEHWIA
MCNONb30BaHUIO peLueHus y4ebHbIX pelleHuns 3agaHni, | pelleHns HeM3BECTHbIX
METO[0B OCBOEHUS 3a7aHui B NOSTHOM aHarnornyHbIX Tem, WUNN HecTaHZapPTHbIX
y4eBHON OUCLMNITNHBI. COOTBETCTBUN C KoTopble 3agaHui u npu
o6pasuom, npeacTaBnsn KOHCYNbTaTUBHOWN
OaHHbIM npenogaeaTenb, noanepxke
npenogaBaTenem. W npu ero npenogaBaTens B YacTu
KOHCYIbTaTUBHOWN MEXANCUUMIMHAPHBIX
nogaepXxke B Yyactu CBSI3EN.
COBPEMEHHbIX
npobnem.
Bnapetb HecnocobHocTb O6yvatowuiics Obyvatowuics Obyvatowuics
CaMOCTOSITENBHO OEMOHCTpUpyeT OEMOHCTpupyeT OEeMOHCTpupyeT
NPOsiIBUTb HaBblK CaMOCTOATENBHOCTbL B | caMocTosiTenbHOe camocTosiTenbHoe

peLleHNs NocTaBNeHHoM
3agauv no

cTaHOapTHoMy o6pasLy
NOBTOPHO.

NPUMEHEHNM HaBbIKa Mo
3agaHunamMm,
peLleHne KOTopbIX GbINno
nokasaHo
npenogaeartenem

NpUMeHeHWe HaBblIka
peleHns 3agaHum,
aHamnorn4YHbIX TEM,

KoTopble
npeacTasnsn
npenogasarerb,
M npu ero
KOHCYIbTaTUBHOW
noaadepXKe B 4actu
COBPEMEHHbIX
npo6nem.

npUMeHeHNe HaBblka

peLUeHUs HEN3BECTHbIX
U HeCTaHOAaPTHbIX

3agaHunn n npu
KOHCYNbTaTUBHOW
noaaepxke

npenogasaTensi B 4actu

MEXANCUUMINHAPHBIX
cBA3en

2. MepeyeHb BOMPOCOB M 3aa4 K 3K3aMeHaMm, 3a4eTaM, KypCOBOMY NPOEeKTMPOBaHMIO, NaGopaToOpPHbIM




3aHATUAM.

MpyMmepHbIN NepeyveHb BOMPOCOB K 3a4eTy
KomneTteHuus -YK-4; YK-6:

OcHoBHble 0bnacTn NpUMMEHeHWs Na3epos.

1. TllepcnekTyBHbIE NPUMEHEHUSA Na3epos.

2. INasepHble TeXHOMOrUM B NMPOU3BOACTBE MOOMITbHBLIX TENEdOHOB N NEPCOHANbHbLIX KOMMbBIOTEPOB.
3. JlasepHble TexHoNorMn gudpakLMOHHbIX onTnyeckux anemeHToB ([ OJ), ontnyeckon namsatn — CD—ROM, CD-RW
n ap.

JlazepHoe MUKPOCTPYKTYpUpOBaHNE NOBEPXHOCTEN.

JlazepHoe cBepneHve MUKPOOTBEPCTUI B anMasHblX ounbepax Ansa BONOYEHUS NPOBOSIOKM.
[Mprmepbl NasepHoO MUKPOOBPaBOTKMY.

JlazepHasa nonvMpoBKa ONTUYECKUX NOBEPXHOCTEN.

JlazepHasa ouncTtka NOBEPXHOCTM.

TpexmepHbIN NasepHbI CUHTE3 OOBHEKTOB N N306paXKEHUI.

10 Kocmunyeckune npumeHeHus nasepos.

11. AdncTtaHumoHHOe nasepHoe 30HAMPOBaHME KOCMUYECKUX OO BHEKTOB.

©oN O A

KomneTteHuusa MK-1; MK-3:

1. INasepHas peakTMBHas TAra — aTMocepHble U BHeaTMocdepHblie ABuratenu.

2. JlasepHoe NpoTMBOpaKeTHOE OpYyXKe.

3. OcHoBHble 061acTu NPUMEHEHNS a3epoB B MeanLMHe.

4. TlpeogoneHne aMdpakLMOHHOrO nNpedena B ONTUKe.

5.  OcHoBHbIe (hranyeckmne NpoLecchbl flasepHbIX TEXHONOTUNA.

6. [MornoweHne ceeTa 1 npeobpasoBaHne 3HePrnM CBETa B TENIO.

7. [OBymepHas gByxdasHas (O0) mogens nasepHon obpaboTku.

8. [HaeneHue otaauv npu ncnapeHuun. YpasHeHne Knaysnyca—KnaneripoHa.
XapakTepucTuUKn «KavyecTBa» WU3NY4YEHUS TEXHOMOTMYECKMX fa3epoB: KOrepeHTHOCTb, MOHOXPOMAaTUYHOCTb,

nonﬂpmsaum OKCnnyaTauMoHHbIe XapaKTepUCTUKN.

10. XapakTepHble napameTpbl TEXHOOrMYECKMX NasepoB.

11. TexHonoruyeckue nasepbl U NasepHbIe TEXHOOTUN.

12. [OvogHble nasepbl U MHPOPMALMOHHbBIE TEXHOMOMMK.

lMpumepHbIe NpakTU4eckne 3agayn (3agaHus) u cuTyaumm

KomneteHuus YK-4; YK-6:

1. OnpegenuTb paguyc obnactu, B KOTopoun cocpenotodeHo 50%, 90% Bcen sHeprumn rayccoBa ny4vka, ecnv 3agaH
XapakTepHbIN pa3Mep rayccoBa pacnpeaerneHus I,

2. PaccunTatb NnapameTpbl MEXaHWYECKOrO NpepbiBaTens, npegcTasnsowmn cobor BpaLlalowmnincs AMCK ¢ Npopesbio
(pasmepbl Npopesun 1 YrioByK CKOPOCTb BpaLLEHUst AUCKa), eCriv U3 nmnyrnbca gnutenbHocTbio 100 Mkc Heo6xoanmo
Nony4nTb UMMNYNbChl ANUTENbHOCTLI0 40 MKC NpuK YacToTe cnegosaHns umnynscos 250 M.

3. Ookasatb, 4TO Npwu yrrne nageHusl, paBHOM yrny bprocTepa, yron mexay oTpaKeHHbIM 1 NPENOMSIEHHBIM fly4amu
paBeH T1/2.

4. OnpegennTb MOLWHOCTb M SHEPIUI0 UMMNYNbCOB N3MYyYeHns Nz -nasepa ANTENbHOCTbIO t= 10°® ¢, HeoBxoaUMble AnS
[OCTWKEHMS MIIOTHOCTU MOLLHOCTU M3Ny4eHust B pokyce Go=10" BT/cM?, ecrin pacxoaUMocTb nydka 1 Mpag, a
OKyCHOE pacCTOSIHNE ONTUYECKON CUCTEMBI 3 CM.

5. Onpepenutb, BO CKOMBbKO pa3 M3MEHUTCS AuameTp nydka B hOKYCE NMH3bI, ECNN Nepes HEN NOCTaBUTb
TENEeCcKONMYECKyo CUCTEMY C yBenuyeHnem b,

6. OnpegenuTb NAOTHOCTb MOLLHOCTU Na3epHOro nsny4veHns Ha obpabaTbiBaemMon NOBEPXHOCTH B LEHTpe 0Brny4eHHON
obnacTn, ecnv M3BecTHa MOLLHOCTb N3nyyYeHns P u pacnpegeneHme NnoTHOCTM MOLLHOCTW U3MNy4YeHns

T

a)rayccoBo i = fgpe -
y go MPuTiTy
©) nocTtosiHHOE B Npefenax obnydeHHom obnactm @ = :
fq NPUT = 1.

7. OnpepenuTb, kakasi 4ONA Na3epHOro U3Ny4YeHUst HAXOAUTCA BHYTPU KPYroBoW o6nactu =7, rae r — xapakTepHbIi

pa3mep rayccoBa pacrnpefeneHusi NNOTHOCTW MOLLHOCTU U3NYYEHUst B Nydke g = g e = '

8. OnpepenuTb pagnyc obnacTtu, B KoTopon cocpenotodeHo 50%, 90% Bcewn 3Heprum rayccoBa ny4ka, eCnu 3agaH
XapaKTepHbI pa3aMep rayccoBa pacnpefeneHus ro.

9. PaccunTatb NapameTpbl MexaHUYeCcKoro o6TiopaTopa, NpeacTaBnsowero cCodon BpaLlLaoLLMAcs QUCK C MPOpPe3bio
(pasmepbl Npopesun 1 YrioByk CKOPOCTb BpaLLEeHWUs AMcka), eCnv U3 UMNyNbCoB AnutensHocTbio 100 MKC Heobxooumo
NoMNy4nTb UMNYNbChI U3NYYEeHNs ONUTENbHOCTLI0 40 MKC Npy YacToTe crnefoBaHns umnynbcos 250 .

10. Onpegenutb pacnpeaeneHne MHTEHCUBHOCTEN B MHOIONMy4YeBOW NasepHon cucteme Ans cny4amHoro u
NMOCTOSAHHOTO cABura a3 ¢ n3ny4eHus oTaeNbHbIX 1a3epoB, ECINN U3NTYYEHNE KaXKOOro U3 HUX NOMSIPU30BaHO B O4HOM U
TOW e NITOCKOCTU U KonebaHna ux aneKkTpu4eckoro nons onucbkisatoTca opmynon E=Eqcos(wt+@;). Mpu peleHnn
3aa4yu NPUHSATb BO BHUMaHWE, YTO aMniMTyga CyMMbl AByX kKonebaHui ¢ amnnutygamu Egy 1 Egy, hasamu ¢ u ¢, 1

oAMHaKoBoW yacToToi pasHa Er = +/Ef + Ef, + 2E Ey,cos(@, — @,).



11. OnpegenuTb TeopeTUYECKyo ANdPaKLNOHHYIO PacXoauMOCTb U3NYyYeHNst pasfnyHbIX fla3epoB, cuntas
pacnpegeneHne NHTEHCMBHOCTU paBHOMEPHbIM B Npeaenax 3agaHHoro guametpa nydka gnst Cu, Nd:YAG, N, n CO,
-nasepoB U rayccoBbiM Ans He-Ne nasepa, no crnegyrowmmM AaHHbIM:

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

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

12. OnpegenuTb pacxoauMocTb U3Ny4eHNss MHOTOMOAOBOrO fla3epa B 3aBUCMMOCTM OT YMCNa reHepupyembIxX
nornepeyHbIX Moa.

13. okasaTtb, 4TO Npu yrre nageHns, paBHoM yriy bproctepa, yron mexagy oTpaKeHHbIM 1 NperioMieHHbIM fyvyamMu
paBeH /2.

14. lNokasaTb, Kakow pPexmnm, MMNyInbCHbIA UM HENPepPbIBHbINA, 6onee adpdekTnBeH onsi nasepHom obpaboTku.

15. PaccMoTpeTb pas3nuyHble MeTobl 06ecneyeHns MMMynbCHOrO pexrnma BO34eNCcTBUSA (pexnmbl cBoO60AHON
reHepaumu, Mogynaunm 4oOpPOTHOCTU N CUHXPOHW3aLMN MOJ) U CPaBHUTL UX MO cregyowmm napameTtpam: K4, sHeprus
UMnynbca, ANUTeNbHOCTb UMMYNbCca, CPEAHAS U UMNYNbCHas MOLLHOCTb, YacToTa criefoBaHNs UMMNYIbCOB.

16. MocTponTb X0 Ny4en nasepHoro ny4vka yepes fiMH3y ¢ PoKycHbiM pacctosHmem f. OnpegenuTe 3aBMCMMOCTb
AnameTpa naTHa B okyce dy OT pacxoaMMOCTH NasepHOro unydeHnst 6 n hoKyCHOro paccTosiHms nNuH3bl f.

17. PaccumTtaTb ONTUYECKYIO MPOEKLUMOHHYIO CXEMY C TENECKONMYECKON OCBETUTENBHON cucTemon, c
napameTpamu dogp = 1 MM, dyp = 50 MM, doepo = 10 MKM, T, = 50 MM, d; = 1 cM, B, = 1/20. YBenuyerue
Teneckona nNpousBoNbHO, Matepuan Mackm — megHas gonbra TonwmHon 0,1 mm, maTepuman obpasua — nneHka xpoma
TonwuHon 0,1 MKM Ha cTekne.

18. Paccuntatb anuHy ly n anametp d, cBeToBom Tpybkn, obpasyroencs npyu oKycMpoBKE NyyKa fla3epHOro nanyydeHus
anameTpom Dy 1 pacxoammMocTbio 6 NMH30M ¢ POKYyCHbIM paccTosHMeM f.

19. BeiBecTn chopmyny Ans reoMeTpuyeckomn rmybuHbl pes3kocTu Npyu OKYCUPOBKE NAa3epHOro N3ny4eHus.

20. PaccumTtaTb NPOCTPAHCTBEHHO rEOMETPUYECKME XapaKTEPUCTMKIN NTa3epHbIX My4KkoB (04HOMOLOBOrO, MHOrOMOAOBOTO,
OndpaKkLMOHHO-OrpaHNYEHHOTO U TEOPETUYECKME): YrON PacXoguMOCTH, pa3mep POKaNbHOMo NATHA U rMyOuHy pe3kocTu.
21. PaccumTaTb ONTUYECKYIO CUCTEMY 3HEpPreTUyYecKoro hoKycupytoLero 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 nanyyeHne JosmkHO ObITb
chokycmpoBaHo B BakyyMupoBaHHoOW KioBeTe anmHon 30 MM B NSATHO AnamMeTpoM 1,2 MKM.

22. N306pa3unTb NpuMHUUNManbHbIE CXEMbI FTA3epPHbIX YCTAHOBOK C NNIOTTEPOM M KOOPAMHATHBLIM CTOMIOM. YKa3aTb YCroBuUs
NOCTOSIHCTBA NNOTHOCTU MOLLHOCTU U3MyYEHUSA B CUCTEME C NIIOTTEPOM.

23. OnpegenuTb pasMmepbl paboyvero Nons B CKaHUPYHOLLEN CUCTEME NO 3HAYEHUAM OOMNYCTUMBbIX OTKNOHEHU Ad = 200
MKM pa3mepa gokansHoro natHa d = 50 Mkm B nnockocty obpadoTkm ana Nd:YAG-nasepa. PokycHoe paccTosiHme
onTu4yeckomn cuctembl 60 cm, paccTosiHME OT UeHTpa 3epkana 4o obpabartsiBaemon noBepxHocTn — 50 cMm.

24. MNpuBecTun rabapuTHbIN U SHEPreTUHECKUn pacyeT NPOEKUMOHHOW CXEMbl C OCBETUTENbHOW TENECKONNYECKOM
CUCTEMOWN.

25. Onpegenutb TeOpeTUYECKMin Npeaen MakCuMarnbHOro U MMHMMarnbLHOro Maclutaba npoekuun Npu TeneueHTPUYEeckom
OCBELLEeHUN Macku.

26. [aTb pasMepHble N 3HepreTUyeckne XxapakTepucTukn MUKpONPOEKLUMOHHON onTuyeckon cxeMbl. CpaBHUTL C
ycnoBusamn o6paboTku B cxeMe 6e3 0CBETUTENBHOWM CUCTEMBI, 6€3 MPOEKLMOHHON CUCTEMBI.

27. NpoaHanusmpoBaTb BO3MOXHOCTb MUHUMK3ALMM PAa3MEPOB KOHTYPHOMPOEKLUUOHHOM CXeMbI (3a cYeT nepeaBuKeHns
nasepa), 4ns 4ero NOCTPOUTb XOA Ny4ver B ONTUYECKOW CUCTEME C Na3epoM, PacronOXeHHbIM B nepeHen dokanbHOM
NMOCKOCTN OCBETUTENBLHOW CUCTEMBI, 4O 1 MOCNE Hee.

28. MNpoBecTn rabapuTHbIN pacyeT ONTUYECKON CUCTEMBI AN DOKYCUPOBKM U3MNYy4YEHUsT OT ONTUYECKOrO MHOFOMOAOBOIO
BOSTOKHa C BHYTpeHHUM anameTpoM 400 Mmkm B naTHO gnametpom 200 MkM. Yron pacxogmmocTu nanyyexus 0,1 pag,
paccTosiHMe OT TopLua BOSIOKHA 4O NiockocTu obpaboTkm 10 cm.

29. NposecTu rabapuTHbIN pacdeT ONTUYECKOW CUCTEMBI AN (OKYCUPOBKM n3nyyeHns (A = 1,06 MKM) OT ONTUYECKOro
BOSOKHa C BHYTpeHHUM anameTpom 500 MKM co 3HaueHueMm uHBapuaHTa JlarpaHxa-lensmronsua 0,21-10° M-pag B
nNATHO pa3smepom dy = 100 MKMm.

30. OnpegennTb, Kakoe CMeLLeHne Macky BAOMb ONTUYECKOW OCM HeOBX0AMMO 06ecneynTb B MPOEKLMOHHON CXeMe C
«Opoxallen» Mackon A nonyyYeHus Ha obpasue penbeda BbICOTON Ag = 1 MKM.

31. B npoeKunoHHOM CXxeme C NCMONb30BaHNEM MONYTOHOBOW Mackm (C MepeMeHHbIM MPoNycKaHneM) onpeaenutb

3aBNCMMOCTb Npodnnsa obpabaTbiBaeMoli NOBEPXHOCTU OT NPOMYCKaHWA Macku, NPUHSAB CKOPOCTb UCTIapeHNs paBHOM
. 4
V= (0 — NMOTHOCTb MOLLHOCTU M3MyYeHUsi, Lo — YAEMbHas TennoTa ucnapenus Matepuana, [x/cm®). PaccuntaTs

T

“UCH

Macky Ans 3afaHHoON TOYHOCTM hOpMUPOBaHMSA NPOdUIs NOBEPXHOCTU A = 1 MKM NpU ANIMTENBbHOCTU MMMyIbCa
U3Ny4yeHus t = 10 ¢, MaKcUManbHOM 3HaYEHUM NIIOTHOCTU MOLLHOCTY N3Ny4eHnst Ha NOBEPXHOCTM 06pasLa Qmax = 10"°
Bt/cm?. OnpeaenuTb KONMYeCcTBO UMMNYNbCOB, HEOOXoaUMOe Anst Nofny4yeHusa npoduns BbicoTon 10 MKM.

32. Paccuutatb ontuyeckyto cuctemy ans seoga nsnyveHus Nd:YAG-nasepa ¢ pacxogumocTtbio 10" u guameTpom ny4dka
5 MM B 04HOMOZIOBOE OMTUYECKOE BOJIOKHO C 4YMcnoBou aneptypon 0,22.

33. NpeanoxuTb CXemy, OCYLLLECTBISOLLYIO MPOEKLMOHHBIA MeTOA Na3epHol 0b6paboTkM Co CKaHMpOBaHMEM Ny4ka Mo
Macke, paspeLuanLLmii NpoTUBoOpeYne Mexzay paspeLuaroLlen cnocobHOCTLIO 1 noneM n3obpaxxeHus. CpaBHUTL C
6a30BbIM NPOEKLNOHHBIM METOAOM (O4HOBPEMEHHAas 3acBeTka BCEW NOBEPXHOCTM Macku). INMpoBecTn rabaputHbIn 1
3HEepreTM4ecKnii pacyeT Npy COOTHOLLEHUM AnaMeTpa NMyyKa Ha NOBEPXHOCTU MAcKn N pasMepa MakCMMarbHON npopesu



macku 1:20.
KomneTteHuus MK-1; MK-3:

34. PaccunTaTb AnviHy lo 1 anameTp do cBETOBOW TPyOKM, 0Opasyowencs npu oKyCUpoBKE Myyvka NTa3epHOro n3nyvyeHus
anameTpom Dy 1 pacxoamMmMocTbio © NMH30M ¢ POKYCHBIM PacCTOsiHUEM f.

35. lNMpoBecTn rabapuTHbIA pacyeT ONTUYECKOM CUCTEMbI ANsi (DOKYCUPOBKU U3NYYEHUS OT ONTUYECKOro MHOrOMOZOBOIO
BOMOKHa C BHYTpeHHUM anameTpoMm 400 mMkm B nATHO anameTtpom 200 mMkm. Yron pacxogmmocTu uanyydeHusa 0,1 pag,
paccTosiHMe OT TopLa BOMOKHA A0 nnockocTn obpaboTtku 10 cm.

36. OueHuTb CKOpPOCTb MCMapeHus martepuana (CKopocTb pocTa rnybuHbl OTBEpCTUsl) B cTanu, Bonbdpame npwu
MOTMOLLIEHHO MNOTHOCTU MOLLHOCTY U3nyyeHns g=10° Bt/cm’.

37. OueHnTb NMAOTHOCTM MOLLHOCTU Jla3epHOro W3rnyyeHusi, HeobxoauMble ANS HarpeBaHWs anioMWHWS, Meau,
Bonbdpama, Xenesa 4o TemnepaTyp MnaBneHus N TemnepaTyp KUNeHus nanyyYyeHveM nasepa C ANMHOW BonHbl A=1,06
MKM MpWY ANUTENBbHOCTAX UMnynbca uanydyeHns t=10-3 ¢ u t=10-7 c.

38. OnpegenuTb Anana3oH CKOpPOCTEW CKaHMPOBaHWst VCK Myyka U3ny4yeHWs HenpepbIBHOrO nasepa npu hoKyCcMpoBKe
€ro nanyyeHus B naTHo guametpoM 100 MKM, Npu KOTOPbIX Bpemst 3P EKTVBHOIO BO3AENCTBMS HAXOAMTCS B Anana3oHe
10-3-10-9c.

39. OueHnTb NNOTHOCTU MOLLHOCTM nasepHoro uanyyeHus q0, HeobxoaouMmble ANS OKACNEHWUS MOBEPXHOCTEN Xpoma,
HVKens, BUCMYyTa, BaHaavs, Meau:

a) UMNYIbCHBIM NTa3epHbIM U3NyvyeHneM Ha anvHe BonHbl 1,06 MKw;

0) HenpepbIBHbIM u3nyyeHnem Nd:YAG-nasepa;

B) HENPEpPbIBHBLIM Y UMNYIbCHBIM (T = 1 MKC) nanydyeHunem 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
ONUTENbHOCTU UMMynbca 1 MKC.

41. Onpepenutb ANUTENbLHOCTM BO3LOENCTBMSA, Heobxoaumble [ONA MCNApeHus KepaMuku, CTekna, nnacrtmacchl
cnegyroLwmMmn UCTOYHUKAMU U3NYYEHUS:

a) HenpepbIBHbIM U3nyvyeHnem CO2-nasepa mowHocTeio P = 100 BT npu paguyce obnyveHHon obnactu r0 = 30 MKwm;

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

42. Onpepenntb, NPOU30MAET N NOKanbHOe uUcnapeHne NOBepXHOCTU BoNbdpama npu hOoKyCUPOBaHMM Ha HEM nydka
HenpepbiBHOro Nd:YAG-nasepa mowHocteto 100 BT (chokycHoe pacctosiHue ontuyeckon cuctembl f = 5 cm) npu
pacxoaMMOoCTK ny4ka:

a) 6 = 2 mpag;

6) 6 = 20 mpag.

43. ObocHoBaTb npumeHeHne CO2-nasepa ans obpabotkm Al, Cu (cunbHoe oTpaxeHwue). Paccumtatb noporosblie
NAOTHOCTW MOLLHOCTM MO ABYM cxeMmaMm: 1) ucnapeHme metanna, 2) OKUCNeHne 1 ucnapeHve metanna.

44. OnpepenuTb 3aBUCUMOCTb pasMepa 30Hbl TEenroBOro BO3AENCTBMA Ha MOBEPXHOCTM OB6bekTta OT CKOpOCTU
CKaHVMPOBaHUS M3Ny4eHUs HenpepbIBHOro nasepa. MNoctponTs rpadmk 3ToM 3aBUCMMOCTH.

45. PaccunTatb TeMnepaTtypy noBepxHOCTM obnydyaemMoro Tena B LeHTpe 06ry4yeHHon obnactv npyM u3aMeHsLWencs Bo
BPEMEHW NITOTHOCTN MOLLHOCTU U3My4YEHMS, MPUHSB annpoKCMMaLunio
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46. HanTi gaBneHue otgayv npy na3epHoOM uUcnapeHun xenesa, eCnv CKoOpocTb ero yaaneHus 1 m/c, a ckopocTb napa y
noBepxHOCTN 1 KM/C.

47. Onpepenutb AaBreHWe oTgadn, OEWCTBYOLLEEe Ha CTalNbHY MULIEHb Npu ucnapeHun cros 10 MKM MMMIyNbCOM
nasepHoro usnydyeHuns gnutenbHocTbio 10-7 ¢, ecnu cKopocCTb BbifieTa napos 1 KM/c.

48. OnpepennTb CBA3b UMNynbca OTAauYW, BO3HWKaOLWEro Mpu UCNapeHun matepuvana C MOMOLLbI0 NasepHoro
N3nNy4yeHus, U JaBneHns oTAauu ¢ NNOTHOCTbIO MOLLHOCTMU.

49. Mo dopmyne PpeHkens HaWTM MakcumanobHoe 3HadeHue dV/AT u onpefenuTb ero BenuYuHYy NPUMEHUTENBHO K
KOHKPEeTHbIM npoueccam ucnapeHusi, okucreHus, anddysmu.
50. BbIsiBUTb CBA3b MEXAY rpaguMeHToM TemnepaTypbl 51’“!;51_ N TEMNOM HarpeBaHus aT.f'“ar MeTanna Ha NoBepXHOCTU
B LeHTpe obnyyeHHon obnactn paguycom 100 MKM, ecnu makcvmarbHas TemnepaTypa HarpeBaHus Tmax = 1000 0C
ONs criyyaeB BO3OENCTBUS U3ITYyYEHUS:

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

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

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

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

51. Monb3yAcb reoMeTpuyecKkorn MoOAEnNblo, HaNTU MakCUMarbHO BO3MOXHOE OTHOWeHue rMmybuHbl OTBEPCTUSA K €ero
anameTpy.

52. OnpegenuTb MakcMarnbHy CKOPOCTb pe3kn Vmax MmeaHow cdonbrn TonwmHon h = 0,1 Mm:

a) HenpepbIBHbIM n3nyyeHnem Nd:YAG-nasepa mowHocTbio P = 500 BT npu paguyce natHa r0 = 50 Mkm;

6) nmnynbcHbIM n3nydeHnem Nd:YAG-nasepa co cpegHen mowHocTelo Pcp = 500 BT, t =10-7 c; yacToTa crnefoBaHusi
nmnynbcoB fu = 10 kl'y, r0 = 50 MKM, yron cxoxgeHus nsnyyenus y = 3°.

53. OnpenennTb 3HAYeHMsT NMIOTHOCTM MOLUHOCTU W3Ny4YeHWsl, Heobxooumble OMis MONYYEHUA OTBEPCTUS B CTamnu
rmybvHon 1 mm (t = 10-3 ¢, y = 0,2 pag). BbiBeCcT” 3aBUCUMOCTb MOTMOLEHHOMW MIOTHOCTU MOLLHOCTM J1Ta3epHOro
N3ny4YeHns oT rrybuHbl OTBEPCTUS.



54. MNonb3yscb 3aKOHOM COXpPaHEeHWs1 UMMynbCca, OLUEHWUTb AaBeHne oT4a4vm napa no U3BEeCTHbIM 3KCMEepUMEHTanbHbIM
3HaYeHNAM TOMLWMHbI UCMAPEHHOIo CMNost anioMUHUS U ANMTENBHOCTU Na3epHoro mmnynbca. [1ocTpouTte 3aBUCUMOCTb
TOSLUMHBI UCMIAPEHHOTO CrOS OT BPEMEHM.

55. Onpegenuntb 3aBUCMMOCTb MNYyOMHBI M paguyca OTBEPCTMS OT MNapaMeTpoB 00paboTkm (SHeprum nasepHoro
UMNynbca, yrna pacxoXaeHus uanydeHust nocne cokyca ontudeckon cuctembl) npu h(t)>>r0 n npm h(t)<<r0 no
reoMeTpu4eCcKon moaenu.

56. OueHuTb rmMybrHy OTBEPCTUS, NONyYyaemMy UMMNYyrbCOM CBOOOAHOW reHepauuu, UrHOPUPYsS MUYKOBYHD CTPYKTYPY,
ecnn t = 10-3 ¢, W = 10-2 [k, anameTtp naTHa B cokyce 20 mkm. Onpeaenntb NepekpbITUe OTBEPCTUI NMPU CKOPOCTU
nepemelleHus obvekta Vek = 0,1 cm/c, yactoTe crnegoBanus umnynecos fu = 250 My, tgy = 0,4. MaTepuan — xeneso.

57. MNpennoxuTbe ONTUKO-MEXaHUYECKYID CXeMYy nas3epHOro cBepneHusi oT-sepctui guameTtpom ot 10 go 200 mkm B
¢onbre TonwmHon 100 MKM, ecnu Npon3BoaAMTENbLHOCTL Nadepa pasHa 600 oTB/MUH, hOKYCHOE pacCToAHME ONTUYECKOMN
cuctemsbl f = 50 MM, MaTepuansl — cTanb U Meab.

58. Onpegenutb NnapameTpbl onNTUYeckon cuctemsl (y 1 f ) ana npodunbHOM pe3kn MeANLMHCKUX CTEHTOB («NPOTE30B»
KPOBEHOCHbIX COCYAO0B) — MeTannuyeckux Tpybok anametpom 1 n 2 Mm ¢ TonwmHon cteHok 100 MKM, Mpu KOTOpPbIX
WCKNIOYaOTCS NOBPEXAEHNSI NPOTUBOMNOSOXHON CTEHKM TPYOKK, KOraa ee nepeaHsasi NOBEPXHOCTb McrnapseTcs.

59. OnpegennTtb rnybuHy otBepcTus h, ero guametp d 1 oTHoweHme h/d npu MHOoroumnynbcHoM obpaboTke, NCNOSb3yS
reoMeTpuYecKyto Moaernb 00pa3oBaHns OTBEPCTUS.

60. OueHnTb NnapameTpbl MHOTOMMMYMbLCHOTO pexuMa obpaboTkM ANA NONyvyeHUs B cTanu OTBepCTMn rmybuHon 1 mm m
anameTtpom 100 MKM npu ckopoctn wucnapeHus Vu = 1 km/c. PacdyeT npoBecTtM Ans MMMYNbCOB W3My4eHUs
anutenbHocTbio 1 mc, 0,1 mke, 10 He.

61. Onpegenutb ONs yKas3aHHbIX HWXE MaTepuarnoB KpUTepum ObICTPO M MEANEHHO ABMXKYLLErOCS WCTOYHWUKA WU
NoporoBble€ NIIOTHOCTU MOLLHOCTU N3Ny4eHusl, HeobxoaMmble A5s UX Pe3Ky NPU CKOPOCTHAX CKAHNPOBAHUS:

1) 6ymara, 500 cm/c; 2) cbaHepa, 2 cm/c; 3) ctekno, 2,5 cm/c; 4) ctanb, 10 cm/c; 5) pesnHa, 2,5 cm/c; 6) koxa, 28 cm/c.

62. Pasmep obnyyeHHon obnactu ansa ctany — 200 MkM, Ansa octanbHblx MaTepuanos — 500 mkm. OnpegenvTb 3HaYeHus
Heo6Xxo0OMMOM MOLLHOCTU U3NYYEHNS.

63. Havitn noporn nasepHon pesku matepuanos HenpepbiBHbIM u3nydyeHnem CO un Nd:YAG-nasepos. Onpegenutb
OOCTWKMMbIe TNyOuHbI pe3kn npu moliHocTu usnydeHus PO = 100 Bt (Nd:YAG-nasep) n PO = 1000 Bt (CO2-nasep).
HaiTn MakcMmanbHyo CKOpOCTb pe3kn Vmax nnacTuHbl ctanu TonwmHon d = 1 MM Ans 3TUX Xe nasepos.

64. CpaBHWUTbL MOPOrM peskn Ans umnynbcHoro u HenpepbiBHoro Nd:YAG-nasepa M CKOpOCTM pe3ku Npu TOnLMHe
nnactuHbl d = 1 MM 1 NpKU O4HOM M TOW Xe cpeaHen mowHocTn P = 500 BT.

65. T[lpoaHanuampoBaTb BO3MOXHOCTb MWCMOMb30BaHUSA MOMyNpPOBOAHUKOBOrO nas3epa (mowHoctb 100 mBr,
pacxogumocTtb 250x150 mpag) ans pesku bymaru.

66. Paccuntatb uameHeHne napamMeTpoB YCTAHOBKM MPW MCMOMb30BaHUU OMTUYECKOW CUCTEMbI C aBTOMOLCTPOMKOWN
dokyca npu 3agaHHOM rnyovHe n guameTpe oTBEPCTUMN.

67. Onpegenntb MakCUMarnbHYO AOMYCTUMYK CKOPOCTb CKaHMPOBAHWSI NA3epHOro ny4vka npu rnasepHon rpaBUpPOBKE
ncnapeHvemM noBepxHOCTM xpoma mnanydeHnem HenpepbiBHoro Nd:YAG-na3sepa mowHocTteio 100 BT npu pagnyce natHa
obnyyeHHon obnactm r0 = 0,3 mm. OueHMTb CKOPOCTU CKaHWPOBaHMSA, Heobxooumble ANS yganeHus crnos xpoma
TonwuHor 10 Mkm 1 100 MKM.

68. OnpenennTb CKOPOCTb ABWXEHUSA YacTuL, OT NMOBEPXHOCTM AeTanu Npu ee Cyxow Nna3epHOn O4MCTKe, npeanonaras,
4YTO YacTuubl MMeT cdepuydeckyto opmy 1 crabyro aare3uto K NMOBEPXHOCTM, pacnpefenieHMe TeMmnepartypbl B HUX
paBHOMEpPHOE, a TEMNOOTBOA M3 YacTul, B AeTanb npeHebpexumo man. Onpeenntb MOLLHOCTb U3Ny4eHUs nasepa npwm
anutenbHocTu mmnynbca 10 Hc, HeobxoouMMyo ANA OOCTWXKEHMs YacTuuamu meam ckopoctu 0,1 m/c npu pasmepe
06nyyeHHon obnactu 1 cm2. MNornowarenbHy CNOCOBHOCTL YacTuy, NPUHATL paBHon 0,1.

69. OnpegennTb MOLLHOCTb Na3epHOro M3nyyeHusl, HEOOXOAMMY AN UCMapeHUss CMa304YHOro Macrna c MOBEPXHOCTU
CTanbHOrO penbca npv BO3AENCTBMM W3My4YeHWs BONOKOHHOro nasepa (anvHa BonHbl 0,53 mkm) n CO2-nasepa,
paboTalLmx B HENPEPLIBHOM PEXMUME MpU CKaHMPOBAHMM CO CKOPOCTbIO 1 M/C M AMameTpe nas3epHoro naTHa Ha
NMOBEPXHOCTM pernbca 5 MM. TonwmHa NNeHKM Macna Ha noBepxHocTu penbca 0,1 MM, TeMnepaTypy McnapeHus macna
npuHaTb pasHou 400 °C, ygenbHyto Tennoty ucnapeHus — 190 kxk/kr. ONTMMM3NPOBATbL CXEMY CKaHUMpPOBaHUA U
paccunTatb CKOPOCTb ABMKEHUSA BaroHETKM Npu LLUMPUHE penbca 73 MMm.

70. TlpoaHanuaupoBaTb BO3MOXHOCTU YMEHbLUEHUS LUEPOXOBATOCTU MOBEPXHOCTM OOPOCMIIMKATHOrO CTekna
(temnepatypa ucnapenna Tu = 1200 °C) ¢ RzH = 100 mkm go Rz = 50 mkm 06paboTkon ero Cxoasiumcsi My4YKom
umnynbcHoro CO2-nasepa € ANMTENbHOCTBIO uMnynbca 10 MKC M MowWwHOCTblo 60 BT M QiTMYeckoi CUCTeMbl C
hOKYCHbIM paccTosiHAEM 2 CM Mpu AnaMeTpe Nny4vka Ha BbIXOOEe ONTUYECKOW cucTembl 25 mm. Onpegenutb pacctosiHie
OT MNOBEPXHOCTU MONOXEHWUst cpedHen nuHUM npodwnsi obpabaTbiBaeMon NOBEPXHOCTM [0 (hOKaNbHOM MIIOCKOCTU
ONTUYECKON CUCTEMBI.

71. CchopmynupoBaTb KpuTepuum U BbIOpaTb ONTMMarnbHble nasepbl ANS MUKPOCTPYKTYPUPOBaHUS MOBEPXHOCTEN
MaTepuanoB: MeTanna (ctanu), cTekna, kpeMHus, kepamuku (Al203).

72. OnpegenuTb ANWHY BOMHbI  NA3epHOr0  U3MNy4YeHWss Ans  OCYLECTBNEHUS  CKBO3HOM  amopdwusauuun
cTeknokepamudeckon nnactuHel (mapku CT-50) TonwwuHon 0,5 mm, ecnu oHa yxxe amopdumsoBaHa Ha rnybuHy 0,3 Mm oT
NMOBEPXHOCTM NIIACTUHBbI.

73. CpaBHuTb ABa crnocoba amopdu3auum CTeKrnokepammyeckon nnactuHbl (mapkm CT-50) TonwwmHon 0,5 mMm c
ncnonb3oBaHnem mnsnyveHms Nd:YAG n CO2-nasepoB ansa cnyyas, Korga Heobxoanmo OCyLecTBUTL amopdmsanmio Ha
rnyouHy 0,3 mm. BeibpaTb onTMmManbHbI cnocoo.

74. Onpepenutb reomeTpuyeckylo OpMy KpMBOW MOBEPXHOCTU B CTEKNe B pes3ynbTaTe JIOKANbHOrO TEMNOBOro
pacLUMpPEHUs NPU HarpeBaHWK: a) rayccoBbIM My4ykoM; 6) Ny4KOM C paBHOMEPHLIM pacnpenefieHMeM UHTEHCUMBHOCTY; B)
HalTu Takyto bopmy pacnpegeneHns MoLHOCTU, YTOObl 06pa3oBancs LapoBOW CErMEHT.

75. Paccuntatb ONTMYECKYID CUIYy OBOWHOIO 3fIEMEHTA, MOJTYYEHHOrO JIOKamNbHbLIM CreKaHWeM MNacTMHbl NOPUCTOrO
CTekna TOMWWHON 2 MM Npu Bo3aencTBum usnydennss CO2-nasepa HenpepbiBHOrO A4eNCTBMSA NocnenoBaTenbHO ¢ 06enx



CTOPOH MMAacCTWHbI AS1 MPOW3BOSbHBIX 3HAYEHWA MOLLHOCTU M3IydeHus, ANWMTENbHOCTW BO3OENCTBMA M guameTpa
obny4yeHHon obnacTu.

76. Paccuntatb B3auMMHoOe pacnonoxeHune anemeHtoB B cxeme JIMMAA (LIPAA) npyu pgnvHe BonHbl 0,248 MkM un
bokycHoM paccTosiHum 50 mMm. [MponsBeCTn aHepreTUYeckuin pacyeT Ans cryyas, Korga MULeHb caenaHa ns ctanu.

77. Topel BOMHOBOAQ, Mepedalwolnin U3NydyeHUe nasepa HenpepbiBHOrO OEeWCTBUS MoOWHOCTbio 1 BT, MOKpbIT
Henpo3pa4yHoM MeTannu4yeckom Hacagkon W norpyxkeH B Boay. OnpenenvTb CKOPOCTb 0bGpasylolmMxcsi Ha Topue
BOMHOBOAA My3bIpbKOB Mapa B MOMEHT MX OTPbIBA, YACTOTYy reHepauuv ny3bIpbKOB U pacCTOAHUE MEXAY HUMW, ecnu
W3BECTHO, YTO ANaMEeTp My3blPbKOB B MOMEHT OTpbIBa COCTaBMSET 3 MM.

78. OnpepenuTb, 4Yepe3 Kakoe Bpemsi C Hayana Bo3genctsus uanydeHumss Nd:YAG-nasepa Ha 6GOKOBYK CTEHKY
(umnungpuyeckon) GyTbinkm npobka OypeT yoaneHa m3 GyTbINKM OaBneHWEM MNapoB, €CnNv U3BECTHO, YTO 3Heprus
umnynbca 20 mx, 4yactota cnegoBaHust umnynbcoB 4 kly, cogepxumoe OyTbinku npenctaBnsieTr cobon XUOKOCTb,
NpeumMyLLEeCTBEHHO cocToswyo n3 Boabl (88,5%) u cnupta (11,5%), o6bem BO3ayLIHOW YacTu (B roprbilke OyTbINKM)
coctaBnseT 20 mn, a npobka BblaepxuBaeT u3bbiTouHoe aaenenne 0,5 atMm. CuntaTth, YTO KO ULMEHT OTpaxeHus OT
noBepxHocTu cocTtaenseT 0,5, a rmybuHa NPOHUKHOBEHUS N3NyYeHns BHYTpU ByTbinkn — 2 cM. OnpegenvTb 3aBUCUMOCTb
BpeMeHn yaaneHus npobkn ot o6bema BO3AYyLLHOW YacTy.

79. OnpegenuTb OMameTp M CKOpPOCTb BpalleHuss HGapabaHa (C KMHOMMEHKOW) BbICOKOCKOPOCTHOM KUHOCHEMOYHOW
Kamepbl, Np13BaHHON obecneynTb CKOPOCTb CbeMKM 1 MNH KagpoB/c Npu BbiCOTe Kagpa 8 MMm.

80. Onpegenntb OKHO «ONTUYECKON» NPO3PAYHOCTU 3E€MHOM aTMocdepbl, ucnonb3dysa opmyny BuHa, cuntas cpegHiowo
TemnepaTypy 3€MHOrO LWapa no BCEM LWMPOTaM 1 BpemeHam roga pasHon 14 °C.

MpumepHbIN NnepeyeHb BONpPocoB K 3awmTte PP
KomneteHuusa YK-4; YK-6:

1. BobiBecTu chopmyny Ans reOMeTpUYecKomn rmyBbuHbl pe3kocTn Npu poKycupoBKe Na3epHOro U3nyyeHus.

2. Paccuutatb MPOCTPAHCTBEHHO TEOMETPUYECKNE  XapaKTepUCTUKM  NasepHbiX My4koB  (O4HOMOJOBOTO,
MHOrOMOAO0BOro, AN(PaKLUMOHHO-OTPaHNYEHHOIO U TEOPETUYECKME): Yron pacxoanuMocTu, pasmep (POKanbHOro NsSTHa u
rnybuHy peskocTu.

3. MN306pasnTb npuHUMNManbHble CXembl Ma3epHbIX YCTaHOBOK C MAOTTEPOM M KOOPAMHATHBLIM CTOMOM. YKasaTb
YCNOBUA MNOCTOSIHCTBA NITIOTHOCTU MOLLHOCTW U3ITYYEHUS B CUCTEME C NIIOTTEPOM.

4. TlpmBecTn rabapuTHbIN U SHEPreTUYECKUN pacyeT NPOEKLMOHHOW CXeMbl C OCBETUTENbHOW TenecKonuyeckown
CUCTEMOW.

5. OnpegenuTe TeOpeTUYECKM Mpeden MakCMManbHOro W MUHMManbHOro Macwrtaba npoekuMn npwu
TeneueHTPUYEeCKOM OCBELLIEHUN MacCKM.

6. [aTb pasmepHble M JHepreTU4eckne XapakTepuCTUKU MUKPOMPOEKLMOHHON OMTUYecKon cxembl. CpaBHUTbL C
ycrnosusimm ob6paboTku B cxeme 6e3 0CBETUTENBHON CUCTEMbI, 6€3 NPOEKLMOHHOW CUCTEMbI.

7. MNpoaHanuaMpoBaTb BO3MOXHOCTb MUWHMMM3aALUW Pas3MEPOB KOHTYPHOMPOEKUMOHHOW CXembl (3a cyeT
nepegBwxkeHNs nasepa), AN 4ero NocTpouTb Xon fy4yen B OMNTMYECKOM CUCTEME C Jla3epoM, pPacrosioXeHHbIM B
nepeaHen okanbHON NMOCKOCTN OCBETUTENBLHOW CUCTEMBI, [0 W MOCHe Hee.

8. Ob6ocHoBaTb npumeHeHne CO,-nasepa gna obpabotku Al, Cu (cunbHOe oTpakeHue). Paccuntatb noporosble
NNOTHOCTU MOLLHOCTM MO ABYM CXxeMaM: 1) ucnapeHue metarnna, 2) OKUCINeHne 1 ucnapeHne metanna.

9. OnpegennTb 3aBUMCMMOCTb pa3Mepa 30Hbl TEMMOBOMO BO3AENCTBUS Ha MOBEPXHOCTM OObekTa OT CKOpPOCTU
CKaHWPOBaHWS M3NYy4YeHUs HenpepbIBHOro nasepa. MNMoctponTb rpadurk 3Ton 3aBUCUMOCTH.

10. Onpepenutb CBA3b MMMYyMbCa OTAAYW, BO3HMKAKOLWLEro npu WUCnapeHunm MaTtepuana C MOMOLLbLIO JTla3epHOoro
N3nyyYeHns, N AasneHns oTaaum ¢ NIoTHOCTLIO MOLHOCTMU.

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

12. TMonb3ysaCb 3aKOHOM COXpPaHeHUs1 UMMMNynbca, OUEHWTb [aBfneHue oThAayM napa Mo  WU3BECTHbIM
3KCNepvMeHTanbHbIM 3HAYEHUSM TOMLWMHBI MCNAPEHHOrO Crios antoMUHUS U ONUTENbHOCTM NasepHOro umnynbca.
[MocTponTb 3aBUCUMOCTb TOMLWMHBLI UICNApPEHHOMO CNOS OT BPEMEHMW.

13. Paccuutatb U3MeHeHue napameTpoB YCTaHOBKU NPU UCMOSb30BaAHUN ONTUYECKON CUCTEMbI C aBTOMOOCTPONKON
dokyca npu 3agaHHoOM rnyovnHe n guameTpe oTBEPCTUMN.

14. OnpefenuTb OKHO «OMNTUYECKOW» MNPO3PadyHOCTU 3eMHOW aTMmocdepbl, uUcnonbdysa dopmyny BuHa, cuutas
CpefHIol TeMnepaTypy 3eMHOro Lwapa no BCeM LUMpoOTaM M BpemeHam roga pasHon 14 °C.

15. Kak paccyuTaTtb NANOTHOCTb MOLLHOCTU U3MNy4eHns?

16. OT yero 3aBUCUT PacxoAMMOCTb Na3epHOro NsnyyvyeHma?

17. [OnvHa korepeHTHOCTW.

18. Bpems KorepeHTHOCTH.

19. MoHOXpPOMaTUYHOCTb U3NYYEHUS.

KomneteHuusa MK-1; MK-3:

OT yero 3aBUCUT guameTp ny4vka B oOKyce NnH3bI?

Kak onpegenuTb MOLWHOCTb M SHEPTUIO UMMYSIbCOB N3MYyYeHNA?

YTO Takoe NNOTHOCTb MOLLHOCTM NTA3EPHOrO U3Ny4eHns?

YTo Takoe xapakTepHbIi pa3mep rayccoBa pacnpeaeneHus NNoTHOGTM MOLLHOCTU U3MyYeHNs B Ny4Kke?
YTto Takoe MexaHu4eckuin obTiopaTop?

arONE



Ha3oBunTe OCHOBHbIE XapaKTEPUCTUKN NTAa3EPHOr0O U3MNy4eHNs.
MpeumyLLecTBa NasepHOro U3ny4yeHus.
HepocTtaTkn nasepHoro nany4yeHus.
O6nacT NpMMeHEeHUs Na3epHOro U3nyyYeHus.
Tunbl Nasepos.
MHoromoaoBbI nasep.
OpHomMmopoBbIN Nnasep.
Pexumbl paboTbl nasepa.
MepcnekTnBbl NPUMEHEHUS Na3epoB.
JlasepHoe MUKPOCTPYKTYpUPOBaHME NMOBEPXHOCTEN.
JlazepHoe cBepneHue.
JlazepHagd navka.
JlaszepHasa MmukpoobpaboTka.



O6pasel, sk3aMeHaLMoHHOro ouneTta ang cgaym 3adeTta

[lanbHEBOCTOYHbIN rOCYAapPCTBEHHbBIV YHUBEPCUTET NyTEN COObLLEHNS

Kadpeaopa Sk3amMeHauMoHHbIN 6uneTt Ne
(k911) dusmnka un no ANCLMNIINHE
TeopeTuyeckasi MexaHuka JlazepHble TexHonormu
3 20 /20 12.04.03 ®oTOHUKA 1 onToMHOpMaTUKa
cemecTp, y4ebHbIN rog dusmnka N TEXHUKA ONTUYECKON CBA3M
ONS HanpasneHust NOAroTOBKMU / cneunanbHOCTH «

«YTBEpPXKOAO»
3aB. kacpeapon
VMeaHos B.U,
0.0oun3.-maT. HayK,
OOUEHT
» 20 r.

1. JlasepHoe cBepfieHMe MUKPOOTBEPCTMI B  anMasHbix unbepax Ans  BOJIOYEHMSI  MPOBOJSIOKMU.

(YK-4; YK-6).

2. TexHonormnyeckne nasepbl U nasepHole TexHonorun. (MK-1; MK-3;)

3. 3apgava.

Mo dopmyne dpeHkens HaWTM MakcumarnbHoe 3HaveHue dV/dT u onpeaennTb ero BENUYMHY NPUMEHUTENBHO K

KOHKPEeTHbIM npoueccam ncnapeHus, okncnenuns, aucddgysumm. (MK-1; MNMK-3).

3. TecToBble 3agaHus. OueHKa No pesynbTataMm TECTUPOBaHUS.
MpumepHble 3agaHns  TecTa

3apaHue 1 (YK-4; YK-6)

BbiGepute npaBunbHbIA BapyaHT oTBeTa.

Vka3zaTb npaBUIbHBIA OTBET

B paBHOMepHO IBIDKYIIEMCS TIOE3/Ie TAcCakup OpocaeT BBepX Msad. [lepemenieane AB Msua
OTHOCHTEIILHO JOPOTH OIIPEIEIIACTCS Ha PHC.
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3apaHue 2 (IMK-1; MK-3)

[IpuBenuTe NMOCIIEIOBATEIHHOCTD B OPSIIKE BO3PACTAHHS Paanyca:
1: snexTpoH

2: sapo aToma
3: atom

4: Monexyna




Samanue 3 (MK-1; MK-3)

I[Toce1oBaTEILHOCTD B HOPSIIKE BO3PACTAHMUS JUTUTEIBHOCTH
HC

MKC
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3ananue 4 (MK-1; MK-3)
Ha pucyHKe BEKTOp MIHOBEHHON CKOPOCTH TOUKH MPH €€ JABUKEHUH 110 KpuBo# AB ato:
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MonHbIN KOMMNNEKT TECTOBbLIX 3a4aHuIA B KOpnopaTnBHON TecToBor obonoyke ACT pasmelleH Ha cepsepe YUT
OBI'YTIC, a Takke Ha cante YHuBepcuteTta B pasgene COO [OBI'YIC (o6pasoBaTensHas cpefa B NMYHOM KabuHeTe

npenogaearens).

CooTBeTcTBME MEXAY 6anbHOM CUCTEMOI U CUCTEMO OLIEHMBAHMS MO pe3ynbTatam TECTUPOBAHUS YCTaHaBNIMBaeTCs
nocpeAcTBOM crieaytoLlen Tabnumubi:

O6bekT MNoka3aTenu oueHnBaHuA OueHka YpoBeHb
OLEHKU pe3ynbTaTtoB 00y4YeHus pesynbratos
00yyeHus
60 6annoB n meHee «HeypnoBneTsopuTensHO» Hun3kuin ypoBeHb
74 — 61 6annos «YOOBMETBOPUTENBHO» [MoporoBbI ypoBEHDb
O6yuarowmiica 84 — 77 6annos «XopoLLo» MOBbILIEHHBIN YPOBEHb
100 — 85 6annos «OTANYHO» Bbicokuii ypoBeHb

4. OueHka oTBeTa obyualollerocs Ha Bonpochkl, 3agavy (3agaHue) ak3ameHaLMOHHOro 6uneTa, 3avera,
KyPCOBOIO MPOEeKTUPOBaHMUSI.

OueHka oTBeTa 06yqa}ou.|,eroc;| Ha BOMNpOChbl, 3agavy (3ap,aHme) 3K3aMeHaLUMoHHoro bunera, 3ayerta

Cop,ep>|<aHV|e LKanbl oueHnBaHuA

3rneMeHTbl OLleHNBaHUS HeynoBsneTBoputensHo | YOoOBNeTBOPUTENBHO XopoLuo OTnnyHo
He 3a4yteHo 3a4yTeHo 3a4yTeHo 3ayTeHo
COOTBETCTBME OTBETOR MonHoe HecooTBeTCTBMNE |3HAYNTENbHbIE HesHauntenbHble |[[MonHoe
CbOpMyﬂleOBKaM no BCeM Bonpocam norpeLwHocCcT norpeLlHoCcTn cooTBETCTBUE
BOMPOCOB (3a4aHunim)
CToVKTVDA MonHoe HecooTBeTCTBUE |3HaAYUTENBHOE HeasHauntenbHoe |[CooTBeTcTBUE
PyKTYpa, KpUTEpMUIO. HecooTBeTCTBUE HEecoOTBETCTBME KpUTEpUIO Npwn
nocrnenoBaTenbHOCTb U
KpuTeputo KpuTeputo OTBETe Ha Bce
noruka oteeta. YMeHue
BOMPOCHI.
YeTKO, MOHATHO,
rpamMmoTHO 1 cBOBOAHO
na3naratb CBOW MbICNN
MNonHoe He3HaHue MmetoT mecTo MmetoT mecTo MonHoe
HOPMaTUBHOW 1 NPaBOBOMN | CYLLECTBEHHbIE HecyLleCcTBEHHbIE |COOTBETCTBUE
6a3bl 1 cneunanbHON ynyLieHus (He3HaHue |ynyweHna u [OaHHOMY KpUTEPUIO
3HaHNe HOPMAaTUBHBIX, | gyrepaTyphi Gonblueil YacTu 13 He3HaHue OTBETOB Ha BCe
npasoBbIX JOKYMEHTOB 1 [IOKYMEHTOB U OTAENbHbIX BOMPOCHI.

crneumanbHon
nitepaTypsbl

crneyuvanbHomn
nutepatypsbl no
Ha3BaHUIo,
cofepXaHuio U T.4.).

(eavHUYHBIX) paboT
u3 yucna
obsA3aTensHon
nuTepaTtypsbl.

YMeHune yBasbiBaTh
TEOPUIO C NPaKTUKOW,

B TOM Yucne B obnactu
npodeccroHanbLHON
paboThl

YMeHue cBA3aTb Teopuio
C nNpakTukon paboTbl He
npoABNAeTCA.

YMeHune cBaAsaTtb
BOMpPOCHI TEOpUn 1
NPaKTUKn
nposiBrsieTcs peako

YMeHune cBaAsaTtb
BOMpPOCHLI TEOPUN U
NpakTUKn B
OCHOBHOM
nposiBNsieTcs.

MonHoe
COOTBETCTBME
AaHHOMY
KpuTeputo.
CnocobHocTb
WHTEerpupoBaTb
3HaHUA U
npuBnekaTb
cBeeHns u3
pasnmnyHbIX

HAavuHRIX cchen




KayecTBO OTBETOB Ha
AonornHuTeribHble
BOMPOCHI

Ha Bce gononHuTenbHble
BOMPOCHI NpenoAaBaTerns
[aHbl HEBEpPHbIE OTBEThI.

OTBeTbI Ha 6onbLUyo
YacTb
AOMNOMHUTENBHbIX
BOMPOCOB
npenogasaTens AaHbl
HeBepHO.

1. [laHbl HENonHbIEe
OTBETHI Ha
OONONHUTENbHbIE
BOMPOCHI
npenogasaTens.
2. JaH oauH
HEBEPHbIN OTBET
Ha
OONOSTHUTENbHbIE
BOMPOCHI
npenogasatens.

[aHbl BepHble
oTBEeTbl Ha BCe
OOMONHUTENbHbIE
BOMpPOCHI
npenogasaTtens.

MpumeYaHue: nToroeasi oLeHka OPMUPYETCS Kak CpeaHsas apudpmeTmyeckas pesynbTaToB 3/IEMEHTOB OLEHMBAHMS.




