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PABOYASA MPOrPAMMA YYEEHOW OUCLIUIMIJINHBI

51.B.04 JlazepHble TeXHONOrMK B MeauumHe

. lUndp n HammeHoOBaHUe crneunarnbHOCTU:
30.05.03 Meouuunckas kubepnemuka

. Mpocdhnnb cneuynanusauyun:
Meouyunckas kubeprnemuxa

. KBanudukauua BbinyckHuka: Bpau-kubepnemux

. ®opma obpa3oBaHus: 0YHas

. Ka(bep.pa, oTBeYyawliad 3a peann3aumio AUCUUNIINHLI. kaghedpa onmuku u
CrieKmpockKornuu

. CoctaButenu nporpammbl: TambsHuHa EneHa [NasnogHa, kaHOudam hu3uKo-
MamemMamu4ecKux Hayk, OoueHm

. PekomeHpgoBaHa: HMC gpu3uyeckozao gpakynbmema om 13.06.24 2. npomokos1 Ne 6.

. YuyebHbIn roa:_2029/2030 Cemectp(-bl): C



9. Llenu 1 3apauv y4e6HON AUCLUNIIUHDI:
Llenbro oceoeHusi y4ebHOU OuCyUruHbl S8/19emcsi:
— dopmumpoBaHme npoceccnoHanbHbIX KOMNETEHUMIA B 00NacTM NasepHbIX TEXHOOIMN
B MeaVLMHE.
3adayu yuyebHou ducyunIuHbI:
—  W3Y4MTb YCTPOMCTBO W MPUHUMN OENCTBUA nasepa, CBOMCTBA WU MNapaMeTpbl fasepHoro
N3ny4YeHns;
—  W3Y4UTb OCHOBbI NasepHor OromMeauunHbl, MeXaHW3Mbl B3aUMOAEWCTBUSI a3epHOro
N3ny4YeHnst ¢ BUONOrMYECKUMN TKAHAMU;
—  M3YYUTb NasepHble TEXHOMOMMK, NPUMEHsIEMbIE B Pa3finyHbIX 0611acTaxX MeanLMHbI.

10. MecTo y4ye6HOM aucumnnuHbl B cTpykTtype OOIl: yactb, hopmmupyemas y4actHuKamm
oGpasoBaTeribHbIX OTHOLLEHWUI, ancLMnnHbl no Boidopy (61.B.04), 6nok b1.

11. KomneTeHuuu oby4yarowerocs, oopmupyembie B pe3yribTaTte OCBOEHUS
OUCUUNJIVNHBI:
Kog HasBaHuve Kog(bl) WNHavkaTop(bl) MnaHnpyemble pedynbtaTbl 06y4eHns
KOMNeTeHumMm

MK-5 | CnocobeH MK-5.1 BbinonHseTr 3HaTb: YCTPONCTBO M MNPUHLUMN OENCTBUS
OpraHu3oBbIBaTh U dyHOaMeHTarnbHbIe nasepos, CBOWCTBa MU NnapameTpbl
NPOBOANTb Hay4YHble Hay4YHble Na3epHOoro n3nyyeHuna; MexaHm3mbl
o6nacTtu obnactu MeOMUUHbBI 1 Oronorn4yeckumm TKaHAMU, OCHOBBbI

nasepHoun GuomeanLmHbI,
Knaccudgukaumio nasepHbIX YCTaHOBOK,
NPUMEHSIEMbIX B MeauLmHe

34paBOOXpaHeHuns ouonoruu

YMmeTb: NMPUMEHATb 3HaHUA O
COBpPEMEHHbIX MEANLUNHCKUX JMa3epHbIX
TEXHOJI0MMAX B ﬂpO(*)eCCMOHaﬂbHOVI
OEeATENbHOCTHW.

BnapgeTb: HaBblkaMu BbiGoOpa
ONTUMarbHbIX Na3epHbIX YCTAHOBOK B
3aBUCUMOCTU OT UX TEXHUYECKNX
XapakTepUCTUK ANd NMPMMEHEHUS B
MeOuLMHCKOM obnacTtu.

12. O6beM AMCUMNNUHBLI B 3a4eTHbIX eauMHuUax/yac. (8 coomeemcmeuu ¢ y4ebHbIM
nnaHom) —__3 /108

dopma NnpoMexyToOYHOM aTTecTaunmn(3zavem/sKk3ameH) 3a4em




13. Bugbl yye6HoM paboTbl

TpyooemkocTb
Bug yuebHon paborhl Mo cemecTpam

Bcero C

AyOnTOpHbIE 3aHATUS 76 76
nekummn 22 22

B TOM yucCre: rpynnoBble KOHCYNbTaLnK 22 22
npakTuka 32 32

CamocTtodarensHas paborta 32 32

dopma NpoMeEXYyTOYHOW aTTecTaumm 3adsem

WToro: 108 108

13.1. CopepxaHue pas3aenoB AUCLUNIINHBI:

Ne HanmeHoBaHue pasgena
n/n ONCUUNNKUHbBI

CopepxaHve pasgena aucunniunHbl

1. | Nasepbl Ana MeguuuHbI

MpuHUMN paboTbl Nasepa 1 CBOMCTBA NasepHOro N3ny4vyeHus.
MapameTpbl nasepHoro nany4veHns. OCHOBHbIE TWMbI S1TA3epoB,

NnpUMEHAEMbIX B MeJNLUNHE.

1. | OcHoBbl NasepHoi
onomeauLUHbI

Buabl B3anmogencTeums J1a3epPHOro n3rny4yeHuna C XXKmBbiMu ob6bekTamu.
Henctene J1a3epHOro n3ny4yeHus Ha 6uoTkaHb. OnTu4eckme u TennoBble

cBoMCcTBa OMOTKaHW.

3. | MNpumeHeHWe Nasepos B
pasnuyHbIX obracTax
MeLMLMHbI

Hu3koVMHTEHCKBHLIE Nasepbl B AuarHocTuke 3aboneBaHni.
NasepoTepanus. doToguHaMmuyeckas Tepanus. JlasepHas

TepmoTepanus. Potoabnauus. JlasepHble TEXHONOIMM B AepMaTonoruu,

cTomMmarorsiorum, ochan bMOJ10IrM, OTOPUHOJTAPUHIOJIOTnNN.

BHyTpurcocyancToe nazepHoe obnyyeHue kposu. JlazepHasi cBapka

TKaHW.

13.2. Paspgenbl AUCUUNAUHBLI U BUAbI 3aHATUNA:

Nen/n Hanmerosarive pasaena Tekuun I'K B'{'_J{l;;;i;?{;”“ (qa(C:)OPBC)) Bcero
AVCLUMNIINHD
1 Nasepbl 4N MeanLnHBbI 6 6 10 10 32
2. OCHOBBbI Na3epHot BOMEeaNLIMHbI 8 8 10 10 36
3. MpuMepbl Nasepos B pasnmnYHbIX 8 8 12 12 40
obnacTtsax MeanuuHbl
UYmoeo 22 22 32 32 108

14. MeTogn4yeckune ykasaH1MAa Ana ody4arowmuxca Nno 0OCBOEHUIO AUCLUMNIIUHDI

OCHOBHbIMM 3TanaMmy OCBOEHUSA ANCUUNANHBI ABASIKOTCS:
1) Jlekumn. B xoge nNEKUMOHHbIX 3aHATUA CTygeHTy HeobXxoOumMo BECTU KOHCMEKTUpOBaHWe
yyebHoro maTtepmana. O6pawate BHMMaHME Ha Kateropum, (OPMYNMPOBKKM, pacKpbiBaloLine
cogepxaHue Tex WM WHbIX SBMEHUMW W MPOLECCOB, HayyHble BbIBOAbI W MpaKTU4eckue
pekoMeHAaL MK, NONOXNUTENbHbBIVA ONbIT B OPAaTOPCKOM MCKycCTBe. XKenaTenbHo OCTaBuUTb B paboumx




KOHCMeKTax nosns, Ha KOTopbIX AenaTb NOMETKN U3 peKoOMeHO0BaHHOW nuTepaTypbl, 4ONOMHALLWME
mMaTepvan MNpoCHyLaHHON NeKuMn, a Takke noayepkmBarolime ocobyto BaXXHOCTb TEX UM UHbIX
TeopeTnyeckMx NonoXxeHnn. 3agaBatb NpenogaBaTento YTOYHALME BONPOCH! C LENb YACHEHUS
TeopeTUYeCKNX NONOXEHUIN, pa3peLLeHns COPHbIX CUTyauuii.

2) MpakTtnyeckne 3aHATUSA. [pyn NOArOTOBKE K MPaAKTUYECKUM 3aHATUAM CTYAEHTaM pekoMeHayeTcs:
N3y4YNTb KOHCMEKT NEeKUUn no TeMe N peKoMeHOOBaHHY nuTtepaTypy, 03HAKOMUTCS C OCHOBHbIMU
MeTodamMu pelleHns 3agad. [Onga 3akpenneHus U3y4eHHOro maTtepuana CamMoCTOSATENbHO peLunTb
3agayv, 3afaHHble B Ka4ecTBe AOMaLLHero 3agaHus

3) [pynnoBble KOHCynbTaumMu. Ha KoOHCynbTauuMuM CTYOEHTbl WMEKT BO3MOXHOCTb 3ajaTb
npenogasaTento YTOYHALLME BONPOCHI, MMKBUAMPOBATL 3a00SPKEHHOCTU.

4) CamoctosTencHas pabota cTygeHta. WMayyeHne ydebHOM, HaAydHOM W METOANYECKOWN
nutepaTypbl, MaTepuanoB MNEepUOAMYECKUX W3AAHUN C NPUBMEYEHWEM 3JNIEKTPOHHbIX CpeacTs
Hay4YHOW MHOPMaLMN.

3) MoaroTtoBka Kk atTectaummn. B xogoe NOArOTOBKM K TeKyLMM aTTecTaumsam U NpoMEXYTOYHOM
aTTecTaunm CTyAEeHTY PEeKOMEHAYeTCs aKTMBHO WMCMNONb30BaTb 3NEKTPOHHbIM obpasoBaTenbHbIv
noptan Moodle — anekTpoHHas cpeda AUCUMMNNWHBI, C NPeaoCTaBNeHMEM Mpe3eHTauun Nekunn,
3aJaHU Ansa BbINOMHEHWS NPAKTUYECKMX paboT, 4ONONMHUTENBHOIO TEOPETUYECKOro MaTepmana u
HOPMaTMBHO-MPaBOBbLIX JOKYMEHTOB MO TeMaM 1 NepeyvHen BONpOCOB AN NOATOTOBKN K TEKYLLNM
aTTecTaumsam M NPOMEXYTOYHOM aTTecTaumn. Takke CTyOeHTYy pekoMeHOyeTcs MCMOonb3oBaTb BECb
Habop MeTOAOB W CPeACTB COBPEMEHHbIX WMHMOPMAUMNOHHBIX TEXHOMOMMN Ansi  M3y4YeHus
OTEYEeCTBEHHOM U 3apybexxHoW nutepaTtypbl NO OUCLUMNIIMHE, OLUEHKM M aHanu3a ee TeKyllero
COCTOSIHMS X MNepcnektuB pasButusa. EMy npegoctaBnsieTcs BO3MOXHOCTb pabotatb B
KOMMNbIOTEPHBIX Knaccax dakynbTeTa (313a ayautopusi), UMeTb AOCTyn Kk MIHTepHeT-pecypcam u
3NIEKTPOHHOW MOYTe, WUCnonb3oBaTb MUMeWMecs Ha kadegpe ONTUKUM U CNekTpPocKonun
dusnyeckoro akynbTeta UHMPOPMALMOHHbIE TEXHOMOMMW, WCMOMb30BaTb pecypcbl 30HanbHOM
Hay4YHoW 6ubnmnoTtekn BIY, B TOM 4ncre anekTpoHHO-6MBNMoTEUYHbIE CUCTEMBI.

15.YuyebHO-MeTOAUYECKOEU MH(pOPMALMOHHOE obecnevyeHne AUCLUNIIUHBI:
a) OCHOBHas nuTepaTypa:
Ne n/n VCTOYHKK

1. Jlazepebl: npumeHeHUs U npuoxeHusi ; y4ebHoe nocobue / A. C. bopetuwo, B. A. bopetwo, . M.
Esdokumos, C. B. NeakuH. — CaHkm-llemepbype : JlaHb, 2022. — 520 c. — ISBN 978-5-8114-
2234-0. — Tekcm : anekmpoHHbIl // laHb : anekmpoHHo-6ubnuomeyHas cucmema. — URL:
https://e.lanbook.com/book/212447 .

2. Konoeanoesa, O. A. IHHosayuoHHoe obopydosaHue 8 meduyuHe. JlazepHass mexHuka : y4ebHoe
rnocobue / O. A. Kornosarosa, K. FO. HazynuH, A. K. 3aepymduHosa. — KasaHb : KHUTY, 2019.
— 96 c. — ISBN 978-5-7882-2777-1. — Tekcm : a51eKmpOHHbIU // JlaHb ;| 31eKmpoHHO-
6ubnuomeuyHas cucmema. — URL.: https://e.lanbook.com/book/244727

0) gononHuTensHasa nuTeparypa:

Ne n/n McTOYHMK
1 Ty4uH, B. B. Jlazepbl u 80510KOHHasi onmuka 8 6uomedOuyuHcKux uccrnedosaHusix / B. B. Ty4uH.
' — 2-e u3d., ucnp. u don. — Mockea : @usamamnum, 2010. — 500 c. — Pexum docmyna: rno
2 Kamanos, H. @. Jla3eps! 1 ux npuMeHeHHe B MeAUIUHE : yueOHoe nocobue : [16+] / H. ®. Kamanos,

I'. C. JIyukun, M. @. Camurymnud ; moxa pea. H. @. Kamanosa ; Kazanckuii rocyaapcTBeHHBIH
TeXHOJIOrn4eckuil yuupepcurtet. — Kazanp : KazaHckuil HallMOHAIBHBINA HCCIIE0BATENIbCKUN
texHonornueckni yausepeuter (KHUTY), 2011. — 96 c. : i, Tabn. — PexxuM jrocTyna: mo HOAINCKe.
3 COSpeMeHHaFI arinapamypa Jia3epHoco cazoaHarsiusa 0nsi MeOUUUHCKUX npunomeHuH s

' y4ebHoe nocobue / A. M. Kabaros, tO. B. KucmeHes, O. FO. Hukugoposa, tO. H. lToHomapes.
— 2-e u30., ucrip. — Tomck : CublrMY, 2017. — 90 c. — Tekcm : 9r1eKmpoOHHbIU // J1aHb :
anekmpoHHo-6ubnuomeyHas cucmema. — URL: hitps://e.lanbook.com/book/113523

4 E.A.lllaxHo. @u3su4ecKue OCHO8bI MPUMEHEHUS rlasepos 8 meduyuHe. — Cl16: H1Y UTMO,
' 2012. - 129 c.
5 Cepebpsikos B.A. OriopHbIl KoHcriekm nekyul rno Kypcy «JlazepHbie mexHomoauu 8

meouyuHey. — Cl16: Criery UTMO, 2009. — 266 c.




B) MHCpOPMALIMOHHbIE 3NIEKTPOHHO-06pa3oBaTeNbHbIE PECYPChI:
Ne n/n MNcTOYHMK

1 |OnekmpoHHO-bubnuomeyHas cucmema BOOK.ru https://www.book.ru/

2 |3BC «MTAT®OPMA FOPAUT» — https://urait.ru/

3 |3BC JlaHb — https://e.lanbook.com/

4 |9BC «3nekmpoHHas bubnuomeka mexHu4ecko2o BY3a» («3BC «KoHcynemaHm cmydeHmanr) —
http://www.studentlibrary.ru/

5 [OB6C «YHusepcumemckas bubnuomeka Online» — https://biblioclub.ru/

6 |HauuownanbHbIl yugposol pecypc "PYKOHT" — http://rucont.ru

16. MepeyeHb y4eOHO-MeTOOQNYECKOrO obecnevyeHUs AN CamMoCTOATENbLHOW paboThbl
(y4ebHo-memoduyeckue pekomeHOauuu, rnocobus, 3adadyHUKU, Memoou4YyecKue yKa3aHUs o 6bIMOSTHEHUIO
rpakmu4eckux (KOHmMporsibHbIX) pabom u 0p.)

Ne n/n NcToYHMK
1 Jlazepbl 8 Hayke, mexHuke, meduyuHe// C60pHUK Hay4HbIx mpydos. - Mocksa 2019,
) <http://www.mntores.inlife.ru/Lasers2019.pdf
Onmuka 6uonoaudyeckux mkaHel. Memodb! paccesiHus ceema 8 MeduuuHcKol duagHOCMUKe =
2 Tissueoptics. Light scattering methods and instruments for medical diagnosis / B.B. Ty4uH ; nep.

caHen. B.J1. lepbosa rnod ped. B.B. TyyuHa .— Mocksa : DUSMATIINT, 2012 .— 811 c., [6] n1. ys. un.
:un., mabn. — bubnuoep.: c. 691-795 .— [pedm. ykas.: c. 796-811.

benukoe A.B., CmupHos C.H., CemsawkuHa FO.B., TasanuHckas A.[. JlazepHble u onmuyeckue

3. buomeduyuHckue mexHosiozuu. JlabopamopHsil npakmukym: YuyebHoe nocobue. — Cl16:
YHusepcumem UTMO, 2020. — 80 c.

17. UHcpopmaLMOHHbIE TeXHONOIrMM, UCNonb3yeMblie ONA peanusauum yuyeoHom
AUCLUMNIINHBLI, BKINOYasa nporpaMmMHoe obecneyeHme 1 UHPOPMaLUOHHO-
CrpaBoOYHble CUCTEeMbI (MpU HEO6XO0AMMOCTH)

B yuebHOM npouecce wucnonb3yTCa cnegywwme obpasoBaTtenbHble TexHonoruu. [lo
obpasoBaTtenbHbiM  (hOpMaM: FEKUMOHHbIE 3aHATUS, MNpakTuKa, [PYnnoBble KOHCYyMbTauuu.
Mpeobnagatowmmm metTogamm 1 npuemam obyyeHnst ABnATCA: 0ObACHUTENbHO-UNIOCTPATUBHBbIE
(obbsAICHEHME, NOKa3 — AeMOHCTpauusa ydyebHoro matepvana n gp.); aktmeHble (aHanua y4yebHom u
Hay4YHOW nuTepaTypbl, COCTaBMNEHNE CXeM U OpP.) U UHTEPaKTUBHbIE, B TOM 4YMCNE U TPynnoBble
(B3amHOe obyyeHne B dopmMe MOArOTOBKM U OOCYXAEHUa [O0KNagoB); MHGAOPMALMOHHBIE;
MynbTUMeOuNHble (paboTa C canWTamMu akageMWUYeckux CTPYKTYp, Hay4YyHO-UCCregoBaTenbCKUX
OopraHmM3auumn, O3MneKTPOHHbIX 6ubnuotek m wn Ap., paspaboTka npeseHTauun, cooblieHun u
AOKnaaoB, paboTta ¢ aNEeKTPOHHbIMK 0ByyaroLmMMK NporpaMMamMmun 1 T.n.).

OpraHnsaumoHHas CTpyKTypa fEKUMOHHOro 3aHATud: 1. dopmMynmpoBka TeMbI, Lienen 3aHAaTus,
nocTaHoBKa nNpobnemHoro Bonpoca. 2. PasbsicHeHMe BOMPOCOB TEOPETUYECKOrO U NPaKTUYECKOro
nnaHa Ans peweHus noctaBneHHon npobnembl. 3. PaccmoTpeHue nyten peweHuss npobnemMHoro
BOMPOCAa Ha KOHKPETHbIX npumepax. 4. 3aknoyeHve, opMynmpoBKa BbiBOAOB. 5. dopmynumpoBka
3agaHua ang camocToATenbHON AgomaluHen paboTtbl. O3By4MBaHWE TEMbI CEAYOLLIEro 3aHATUS.

Mpn peanusaumm AUCUUNANHBI C  WCMOMb30BAHMEM [OUCTaHUMOHHBIX 0OpasoBaTeribHbIX
TEXHOMOIMMN UCMNOMNb3YHTCA MHCTPYMEHTbI NIEKTPOHHON MHPOPMaLMOHHO-06pa3oBaTenbHON cpeabl
BIY  «OnektpoHHbin  yHuBepcuteT BlY»  (https://edu.vsu.ru) w/vwnn  “MOOK  BIY”
(https://mooc.vsu.ru), cepsucbl BuaeokoHdepeHumn (BigBlueButton, Zoom, Discord n Aap.),
9NEeKTPOHHas NoYvTa, MecCeHaXepbl U COLCETH.



https://lib.vsu.ru/url.php?url=https://www.book.ru/
https://urait.ru/
https://e.lanbook.com/
http://www.studentlibrary.ru/
https://biblioclub.ru/
https://lib.vsu.ru/url.php?url=http://rucont.ru
https://mooc.vsu.ru/

18. MaTepunanbHO-TeXHM4YecKkoe obecneyeHne AUCLUNIIUHDI:
YyebHas aygutopusa (ayg. 129): cneumanusmpoBaHHas mebenb, crneunanuanpoBaHHas mebenb,
HOYTOYK, MynbTUMeana-npoekTop, akpaH. WinPro 8, OfficeStandard 2019, «AHTunNnarnat.BY3»

Peanusaumss gucumnnvHbl C MPUMEHEHWEM JNIEKTPOHHOTO O0YYeHUs M OUCTaHUMOHHBIX
obpasoBaTernbHbIX TEXHOMOMMI OCYyLeCcTBNsETCA Yepe3 obpasoBaTernbHbIi nopTan "OneKTpoHHbIN
yHuBepcutet BIMY" (https://edu.vsu.ru).

19. OueHou4HblIe cpeacTBa ANl NPOBeAEeHUA TeKyLIen U NPOMEXYTOYHOMN aTTecTauumn

Mopsinok OLeHKM OcBOeHUs obydyatolmmucs yd4ebGHoro maTepuana onpegensieTcss copepkaHuem
cnegywwmnx pasgenos AUCUMUNIUHGL

WuaukaTtop(bl)
Ne HanmeHoBaHue pasgena
KomneTteHums (1) OOCTUXKEHUS OueHouHble cpeacTBa
n/n AVcuMnnuHel (Moayns)
KOMMeTeHLMM
1. | Jlasepbl onsg MmeavumHbl MK-5 MK-5.1 Bonpochl, TecTbl, 3aga4n
5 OcHoBbI NasepHomn MK-5 MK-5.1 Bonpocbl, TecTbl, 3agayn
" | BuomeanuUmHBbI
MpumeHeHne nasepos B MNK-5 MK-5.1 Bonpocsbl, TecTbl, 3agaym
3. | pas3nuyHbix obnacTax
MeaWLMHBI
[MpomexyToyHasi aTTectauust @opma KOHTpons — 3ayem Bonpocki, mecmel, 3ada4qu

20. TunoBble OUEHO4YHbIE CpeacTBa U MeToAMYeCKUe MaTepuanbl, onpegensiowue
npoueaypbl OueHUBaHUSA

OueHka 3HaHul, yMeHUl U HaebIKog8, Xxapakmepusyruwas asmarbl HOopMUPOBaHUsT KoMIemeHuul e
pamkax udyqdeHusi QUCYUNIUHbI ocywecmernsiemcss 8 xo0e mekyw,el U MpoMeXymoyYyHolU ammecmauyud.
Tekywass ammecmauyusi nposodumcsi 8 coomeemcmeuu ¢ [lonoxeHuemM o mekywel ammecmauuu
obydyarowuxcsi o npospamMmam ebicwiezo  obpa3osaHusi BopoHexckoeo  20cydapcmeeHHO20
yHusepcumema. Tekywass ammecmauyusi npoeodumcsi 8 ¢hopme: yCcmHo20 onpoca (UHOueudyasbHbIU
ornpoc, ¢hpoHmarneHass 6eceda); OUEHKU pe3yribmamos rpakmu4yeckol OesmesibHOCMuU.

20.1. TeKywWMn KOHTPOIb yCNeBaeMocTu

KOHTpOJ'Ib ycnesaemMmoCTn no gucuuniimHe OCyLleCTBIIAeTCA C NMOMOLUbK crneayrwmnx OUEeHOYHbIX CpencTB:
BOMPOCHI ANnA KOHTPOJ1A OCBOEHUA ANCUUNITNHDBI, TECTbI, 3aga4u (CM. npunoxexHune 1).

20.2. NpomexyTo4Hasa aTTecrauums

MpomexyToyHas aTTecTauMs NPOBOAMTCA B COOTBETCTBMM C [lONIOXEHMEM O MNPOMEXYTOYHOWM
aTTecTaumMm obydalowmxcs no nporpammam  Bbicllero ob6pasoBaHus.  KOHTPONbHO-U3MepuTeEnbHbIE
mMaTepuanbl NPOMEXYTOYHOM aTTecTaumm BKMYalT B cebsi TeCTbl, BOMPOCHI, 3agayn (CM. npunoxeHue 1)

nos3eondarwme oueHNTb YpoBEeHb NOJNTyYEeHHbIX 3HaHWUN. I'Ipm oueHnBaHNMN UCnonb3yeTcA Kad4eCTBeHHasa LWKana
OLeHOK.

CooTHoLWeHWe nokKasarTenen, KputepueB U WKanbl OUueHUBaHUA pe3ynbTaToB 06y‘-IeHVI$I.

Kputepuun oueHnBaHmnsi KoMneTeHunmn LLikana oueHok

lNoceweHue  NeKUUOHHbIX  3aHamul. Hanuyue  KoHcriekmoe  nekuyul..  BbinonHeHue 3a4YmeHo
nabopamopHbix pabom. Omeem Ha 80MpPOC KOHMPOIIbHO-U3MEPUMESIbHO20 Mamepuasia 60
8pemMs 3a4yema.

Omcymemeue koHcriekmoe nekyud. He ebinorniHeHb! nabopamopHsie pabomel. CmydeHm He He 3aumeHo
Moxem Gamb omeem Ha 80MPOC KOHMPOIIbHO-U3MePUMesibHo20 Mamepuara 80 epeMs 3a4ema.



https://edu.vsu.ru/

TNMPUITIOXXEHUE 1.
[IpumepHble 80rpOckl 0518 MeKyuwe20 KOHMPOsIs YyC80eHUs OUCUUNIUHBI:

1. Ha kakoM KBaHTOBO-MexaHn4eckom acpdekre ocHoBaH NpunHLUKMN paboTbl nasepa?

2. N3 kaKknx anemMeHTOB 1 CUCTEM COCTOUT fasep?

3. CgonctBa nasepHOro  U3NyyYeHWss:  MOHOXPOMATMYHOCTb,  KOrepeHTHOCTb,  HarnpaBneHHOCTb,
Nonsipu3oBaHHOCTb.

4. MNapameTpbl Na3epHOro N3ny4eHus: aHepreTnyeckne, CnekTpanbHble, BPpEMEHHbIE, MPOCTPAHCTBEHHbIE.

5. Kakvne OCHOBHble (pu3nyeckne MpoLEeCCh COMPOBOXOAAKT B3aUMOLEWCTBUE CBETa W OMONOrMYeckmx
TKaHen?

6. Kakne aBa OCHOBHbIX MexaHW3Ma BblAENSAT Npy M3y4eHun paccesHus ceeTa. KakoBbl OCHOBHbIE (DOPMbI
Yrpyroro paccesiHus 1 ycrnoBus, Npu KOTOPbIX OHO BO3HMKaeT. Koraa BO3HUKAET Heynpyroe pacceaHmne?

7. Kakvme ocHOBHble adpeKkTbl BbIENAT MNPU  aHanuM3e BO3OEWCTBUSA a3epHOro U3NyvyeHust Ha
BurocTpykTypbl? B Kakux obnactax oHM NPUMEHSIOTCA?

8. Ha kakue aBe LUMPOKUX KaTeropumn pa3gensaoT MeToabl Ta3epHoOW AMarHOCTUMKN? B yem nx ocobeHHoCTU?
9. KakoBbl 0COGEHHOCTU U NPeEMMYLLIECTBA ONTUYECKOM W NTAa3ePHON ANArHOCTUKN?

10. B yem cocTtonT meToa Busyanusauus B 6enom ceete? Kak ero ncnonb3yor?

11. Ha 4yem ocHoBaHa onTuyeckas korepeHTHas Tomorpadusa (OKT)? 'ae ee ncnonb3syot?

12. B 4em oCHOBHasi 0COBEHHOCTb CXeMbl KOHdOKanbHOM BU3yanusauun? Kak oHa ucnonb3yetca?

13. KakoBbl NpuHUMMBI 1 CXeMbl NyOPEeCLLEeHTHOW CNeKTPOCKONUn 1 BUu3yanu3auuu. ['ae oHn npumeHsitoTca?
14. Ha yem ocHoBaHa pamaHOBCKasi CneKkTpockonusa?

15. Kakvne Tunbl nasepoB MCMOMb3ylOT B (hrnsmoTepannm HU3KOMHTEHCUMBHBIM Na3epHbIM U3MNy4YeHneM, KakoBbl
NX OCHOBHbIE XapaKTEePUCTUKN?

16. B 4em 3aknwoyaetcs npuHuun doTtognHammyeckon Ttepanum (®OT)? KakoBbl OCHOBHble hakTopbl,
BnusoLwme Ha ee adhPeKTUBHOCTL?

17. I'oe npumeHsietcs OOT?

18. Ha ncnonb3oBaHunn kakoro acpdekra 0CHOBaHO LLUMPOKOE NPUMEHEHWE Na3epoB B 0bLLewn

xvpyprun? Kakune nasepbl npumMeHsoTca Hambonee yacTto?

19. B yem cyTb MeTOAa aHAOBa3anbLHOW nasepHon koarynsuum (3BJIK)?

20. YTo Takoe nasepHasi aHrmonnacTuka, kak ee peanuayrT NpakTMyYeckn, B YEM ee NpeumyLLecTsa’?

21. Kakon mexaHn3M B3avMOLENCTBUSA U3NYy4YEHNSA N TKaHEN Hanbornee 4acTo UCMofb3yeTcs B 4epMaTonorum,
KaK BbIOMpPaTCst OCHOBHbIE NapamMeTpbl Na3epHOro N3ny4eHmsa?

22. Ha kakom MNpvHUUMNE OCHOBaHO NEYEHWE BUHHbLIX MATEH, yAareHue MUIMEHTHbIX NATEH U TaTyMPOBOK,
aNMNsALUMA ¢ NOMOLLBIO nasepa?

23. Kakune nasepbl Hanbonee 4acto NPUMEHSOTCSA B 4epMaTonormmn?

24. Kak HasbiBalOTCA Haubonee LWMPOKO MCNONb3yeMble KIWHWYECKME JFla3epHble npoueaypbl B
odTanbMonoruun, He UMetoLLMe Apyrux anbTepHaTMe? B 4yem oHU 3akntovaoTcsa?

25. KakoBa uenb pepakuMOHHOM XMPYPru1, Kakue nasepbl UCNOSb3YITCH B HEN?

26. B 4eMm 3aknoyaeTca nevyeHue rnaykombl ¢ NOMOLLLIO nasepa? Kakve nasepbl Npu 3TOM UCMNOMb3YOTCA?
27. YTo Takoe kaTapakTa, kak ee fie4aT C MoMOLLbIO Nasepa?

28. Kakas nasepHas npouenypa UCMNonb3yeTcsl Npu NIe4eHUM OTCINOEHUsI ceTyaTKu, Kakon nasep npu 3ToM
ucnornb3yeTca?

29. Kakas nasepHas npouegypa WUCMNOMb3yeTcs Mpu  JNedyeHuu nponudepatMBHOM anabeTuyeckomn
peTMHoOMaTUW, Kakon nasep nNpu 3TOM NCMOMNb3yeTca?

30. Kakue acbdeKTbl MCMOMb3ylTCa B Na3epHoOM CToMaTonornm, B YeM ee MpeuMyLlecTBa, Kakue nasepbl
npuMeHaTca?



[NpumepHble mecmosbie 3a0aHusi 0711 meKyuwe20 U MpoMeXymoyHO20 KOHMPOJ/Is 3HaHUU:

1. Kakoe CBOMCTBO M3ny4YyeHUs NpUHUMNNANbEHO OTNMYaeT NnasepHoe M3ryyvyeHue oT APYrux MCTOYHUKOB
n3nyyeHns?
a) ApKOCTb; ©) KOrepeHTHOCTb; B) AManasoH 4acToT; ) MOLLHOCTb.

2. Ha yem ocHOBaH npuHLMN gencTeng nasepa?
a) CMOHTaHHOM U3IyYeHun; B) NOrNOLLEHUN U3NYyYEeHUS;
6) BbIHY>XKAEHHOM U3ITy4YeHuM; r) paccesHun nsnyyeHus.

3. ConocTtaBbTe AManasoH ASIMH BOSH ¢ obnacTbio CnekTpa nany4veHud

[JnanasoH O4nvH BOMH ObnacTb cnektpa
A) 0,2—0,4 Mkm 1) AanbHaa nHdpakpacHas obnactb
B) 0,4—0,75 Mkm 2) obnacTb BMANMOro cBeTa
B) 0,75—1,4 Mkm 3) ynbTpaduoneTtosas
) 1,4—400 Mkm 4) BnvxHAS MHpakpacHas

4. Ha kakom BelllecTBe paboTan nepebiin masep?
a) HEOHE; 0) renuu; B) uesuu; r) ammMuake.

5. Uemy paBHa AnvHa BOMHbI HECYLLEW YaCcTOTbl reHepauun nasepa Ha yrnekucnom rase (CO2)?

a) 0,63 MKkwm; 6) 0,69 MKMm; B) 1,15 MKwm; r) 10,6 Mkm.
6. Kakum mMexaHn3mom BO34ENCTBUS fla3epHOro nanyyeHus obecneynsaeTcsi BO3MOXHOCTb NMpoBeAeHNs
©eCcKpOoBHbIX onepauunn?
a) TennosbIM; 0) dboTOXMMUYECKNM; B) GBrodpusnyeckmm; r) XUMUYECKUM;

7. ConocTtaBbTe napamMeTpbl 1a3epHOro nany4yeHusa c npoueccamm, KOTopoe OHO BbI3bIBAET B ObroobbekTax:

[MapameTpbl 1a3epHOr0 U3Ny4eHus Mpouecchbl B 6uoobbekTax

A) HM3Kas NNOTHOCTb MOLLHOCTU U NPOAOMKUTENBHOE BpeEMS 1) boToXxMMmMYeckme npoueccol
3KCMo3nLmm 2) HennHenHble adexThbl

B) BbICOKas NIOTHOCTb MOLLHOCTM M KOPOTKOE BPEMS 3) Tepmuyeckmne npouecchl
BO30eNCTBUS

B) nnotHocTb MowHocTu 6onee 10 BT/cm?2 ¢ ynbTpakopoTKUM

BpemeHeM obrnyveHus (HC 1 kopoye)

8. ConoctaBbTe MOLLHOCTbL JTAa3epHOro (HEMPEpPLIBHBIN PEXUM N3MyYeHWs) BO3OeNCcTBUA 1 0bnacTtb
NPYMEHEHNSA B MeguLnHe

MOLLHOCTb 1a3epHOro U3nyyYeHus O6nactb NpMMeHeHus

A) HuskoaHepretnyeckoe (0,5-3,0 mBT) 1) xvpyprus (nasepHoli ckanbnens)

B) cpegHesHepretnyeckoe (200-2000 mBT) 2) BHYTPUBEHHOE Ta3epHOro obrny4yeHne KpoBu
B) BbicokoaHepreTuyeckoe (20-100 BT) 3) hoTognHammnyeckas Tepanus

9. BeibepuTe 13 cnucka 4To ABMAETCS HEQOCTaTKOM (POTOAMHAMUYECKOW Tepanun paka.
a) paspyLleHne pakoBbIX KINETOK ;
0) ouarHocTmka no oroopecLeHLNM;
B) HEe OKa3bIBaeT CUCTEMHOIO BO3AENCTBUSA Ha OpraHn3m;
r) BbI3bIBAET CBETOYYBCTBUTENMBHOCTL KOXM.

10. OCHOBHbIM OrpaHu4eHneM MeToga PoToAMHAMUYECKOW Tepannn ABASeTCs
a) my6buHa AencTBUSA NasepHOro N3nyyeHus;
0) MOLLHOCTb U3NyYeHus;
B) cTagusa 3aboneBaHus;



r) BO3pacT nauueHTa.

11. dotoabnauusa (poTtogekomMnosnumsa) Matepuana NPoOUCXOAUT NpU BO3AENCTBUMU KOPOTKUX MMMYNbCcoB YO
n3nydeHus. B kakon obnactv MeauLmMHbl NPUMEHSIETCS 3TOT NpoLiecc?
a) Tepanus 6) anarHocTuka B) MUKpPOXUPYprus r) ctomartonorus
12. B kakom gmanasoHe crnekTpa 3NeKTpOMarHMTHbIX BOMH ONTUYECKOro AuanasoHa M uanyyeHue rnybxe
NPOHMKAET B TKaHb, C MUHMMAanbHbIMK NOTEPSMM HA paccesiHWe Y NornoLleHne?
a) ot 200Hm g0 400 Hwm; 6) ot 400 Hm 8o 600 Hwm;
B) 600 HM-800 HMm; r) ot 800 Hm go 1200 Hm
13. UTo ABNsieTCA NpoTMBOMNOKa3aHNEM K MPOBEAEHMIO NTAa3ePHON KOPPEKLUN 3peEHNA?
a) HeNpMeMeMoCTb UCMNOMb30BaHWE OYKOB UMW KOHTaKTHBIX JINH3;
©0) NocTosiHHOE ynpaBrieHne aBToMobuneM;
B) acTUrMaTunam;
r) UCTOHYEHME POroBULbI.

14. Y10 oTHOCMTCA K (POTOXMMUYECKOMY BO3AENCTBUIO NTA3ePHOro N3ny4vyeHns Ha BUoTkaHb?
a) abnauyms; 0) Koarynsums; B) geHaTypauusa 6Gerka; r) éuoctumynauus.

15. Kakon nasep npumeHsieTcst B XMpyprum B KadecTBe ckanbnens?
a) pybuHoBbIi;  6) HEOOUMOBLIN;  B) APrOHHbLIN; r) YrneKMCnoTHbIN.

[Mpumepbl cumyayuoHHbIX U pacyemHbix 3aday 07 meKyuwe20 U MNpoMeXXymoyHo20 KOHMPOJsis 3HaHUU:

1. PaccunTaiite aHepruio poTOHa Npu reHepauun renmMin-HeoHOBOroO nasepa, ecnv AnvHa BOMHbl U3MyYeHus
paBHa A =632, 8 HM. MNocTosHHa MnaHka h = 6,62°10-3* [x'c, cKOpoCTb CcBeTa B Bakyyme ¢ = 3'108 m/c.

2. Ha ckonbko rpagycoB Harpeetcs kpoBb Maccon m = 10 r nog gencteuem CO2-nasepa MolHocTeio P = 40
BT gencTtBylowero Ha Hee B TedeHUn At = 5 cek. lNMornowatensHyo cnocoGHOCTL KPOBM B @HHOM AnanasoHe
n3nyyeHus NpuHATbL pasHon A=0,8, yoenbHas TennoemMkocTb kpoBu ¢ = 3220 [Ox/krK. OTBeT okpyrnute Ao
Lenbix.

3. PaccuuTaiite MOLWHOCTb a3epHOro U3nyvyeHus, ecrnv SHeprusi B uMnynbce gocturaet E=1 kx, a
ANVTENBHOCTb MMMYyNbca cocTaBnseT At = 10° c.

4. Jlazep Ha pybuHe u3nydaeT B umMmnynbce anuteneHoctblo t = 0,5°'Mc aHeprmio W = 1 [x B Buge no4vtu
napannernbHOro nyyka ¢ nroLlaabio nonepeyHoro ceveHns S = 0,8 cm?. [InMHa BOMHbI NA3epHOro U3nyyeHust
A = 0,694 mkm. Onpegenute gaBneHvWe cBeTa Ha NMOLWAAKY, PACMONOXEHHYIO MEePrneHAMKYNsapHO Mydky, C
KoadpduumneHTom otpaxeHns p = 0,6.

5. Ilasep Ha napax 3onoTa umeeT aHepruno B umnynece E =2 mIx, ANUTEnbHOCTb MMMYNbCOB T = 20 HC 1
YyacToTy crniegoBaHusa nmnynbcoB f = 6 kY. PaccunTtaTh BENUYMHBLI CpegHEen U MMKOBOW MOLLHOCTMU.

PoHA OLEeHOYHbIX cpeAacTB AN npoBegeHunAa AUMarHoOCTN4ecKux pa60T

1. Kakoe CBOMCTBO M3Ny4eHUS MPUHLUMNUANBHO OTNMYaeT nasepHoe M3nydeHue oT ApPYrux UCTOYHUKOB
n3nyyeHnsa?
a) SAPKOCTb; 6) KOrepeHTHOCTb; B) OnanasoH 4acToT; ) MOLLHOCTb.

2. Ha yem ocHoBaH NpuHUUN OeNCTBUA nasepa?
a) CMOHTaHHOM U3Iy4YeHUM; B) MOrMOLLEHUN U3MYYEHNS;
6) BbIHY)XOEHHOM U3Ny4yeHun; r) paccesiHun U3ny4veHus.

3. ConocrtaBbTe AnanasoH ASIMH BOSH ¢ 06M1acTbio cnekTpa nsnyyeHus
JnanasoH AnvH BOSH O6nacTb crnekTpa

A) 0,2—0,4 Mkm 1) panbHaa uHgpakpacHasa obnacTb

B) 0,4—0,75 Mkm 2) obnacTtb BMAMMOrO CBeTa



B) 0,75—1,4 MKkm 3) ynbTpaduoneToBas

N 1,4—400 mkm 4) 6nwkHASA nHdpakpacHast
A 5} B r
3 2 4 1

4. Ha kakom BellecTBe paboTan nepBbiin Masep?
a) HeoHe; 0) renuu; B) Le3uu; r) ammmake.

5. YUemy paBHa gnvHa BOMHbI HECYLLIE YacToThl reHepauun nasepa Ha yrnekucnom rase (CO2)?

a) 0,63 Mkm; ©) 0,69 mKwm; B) 1,15 MKwm; r) 10,6 Mkm.
6. Kaknum mexaHn3Mom BO3OENCTBMSA Na3epHOro nsnyyeHns obecnevmBaeTcsi BO3MOXHOCTb NpoBeaeHNs
0©eCcKpOoBHbIX onepauunn?
a) TennoBbIM; 0) boTOXMMUYECKNM; B) Briodhunsnyeckmm; r) XMMUYEeCKUM;

7. ConocTtaBbTe NapameTpbl f1a3epHOro nsny4YyeHns ¢ npoLeccaMm, KOTOpoe OHO Bbi3biBaeT B BO0GbeKTax:

[MapameTpbl NasepHOro n3nyYyeHns [Mpoueccol B GuoobbekTax

A) HM3Kas NNOTHOCTb MOLLHOCTM U MPOSOIMKUTENBHOE BpeMS 1) boTOoXMMMYECKME NpoLEecChl

3KCMo3nLmm 2) HenuHelHble 3 deKTbl

B) BbICOKas MAOTHOCTb MOLLHOCTY U KOPOTKOE BpPeMs 3) Tepmuyeckue npouecchl

BO34€eNCTBUSA

B) nnoTtHocTb MowHocTn 6onee 10 BT/cM? ¢ ynbTpakopoTKUM

BpemMeHeM 0611y4eHus (HC 1 Kopoue) A B B
1 3 2

8. ConoctaBbTe MOLLHOCTb nasepHoro (Hel'lpeprBHbIVI peXunm M3J'Iy‘-|eHI/IFI) BO3AEeNCTBMS M 0bnacTb
npumMmeHeHuna B MmeaununHe

MoOLLHOCTbL Na3epHOro uanyyeHus O6nacTtb NpyMeHeHns
A) HuskoaHepreTuyeckoe (0,5-3,0 mBT) 1) xmpyprus (nasepHbi ckanbnens)
B) cpeaHeaHepreTudeckoe (200-2000 mBT) 2) BHYTPUBEHHOE Na3epHoro obny4eHme KpoBm
B) BbicokoaHepreTuyeckoe (20-100 Br) 3) doToamMHamuyeckas Tepanusi
A b B
2 3 1

9. BeibepwuTte u3 cnvcka 4To SIBNSIETCA HegoCTaTKoOM hOTOAUHAMUYECKON Tepanum paka.
a) paspyLleHne pakoBbIX KIETOK ;
0) guarHocTmka no chrnoopecueHuny;
B) HEe OKa3blBaeT CUCTEMHOIO BO3AENCTBUS HA OpPraHnam;
r) Bbi3blBaeT CBETOYYBCTBUTEINIbHOCTb KOXM.

10. OCHOBHbIM OrpaHn4yeHnem metoda hoToaMHAMUYECKON Tepannumn SBNSeTcs
a) rmy6uHa oencTBUSA Na3epHOro U3ny4veHus;
6) MOLLHOCTb U3Ny4YeHuns;
B) cTagus 3aboneBaHus;
r) BO3pacT naumeHTa.

11. ®oToabnsaums (hpoTogekoMno3nLmsa) maTepmana npoMcxoauT Npu BO3AENCTBUM KOPOTKUX UMMNYNbLCOB Y®
n3nyyeHus. B kakoi ob6nactu MeamumnHbl NPUMEHsIeTCst 3TOT npoLecc?

a) Tepanus; 0) omMarHoCTuKa; B) MMKPOXUPYPIUS; r) cTOMaTosnorus.



12. B kakoM AnanasoHe crnekTpa anekTpoMarHUTHbIX BOJTH ONTUYECKOro AnanasoHa M UsnyyeHue rnyoxe
NMPOHUKaET B TKaHb, C MUHUMAarbHBbIMW NOTEPSIMU Ha paccesiHue U nornoLeHmne?

a) ot 200Hm o 400 Hwm; ©) ot 400 HM go 600 HM;

B) 600 HmM-800 HMm; r) ot 800 HM o 1200 HMm.

13. Uto aABNsieTcs NnpoTMBONOKasaHMeM K NpOBEAEHUIO NTAa3epPHOM KOPPEKLMM 3pEHNSA?
a) HenpMemMmnemocCTb UCMOMb30BaHME OYKOB NN KOHTaKTHbIX MH3;

©) nocTosHHOE ynpaBneHne aBTomobunem;

B) acTurmMaTusm;

r) UCTOH4YEeHHMe poroBulbl.

14. YT0 oTHOCUTCS K (POTOXMMNYECKOMY BO3AENCTBUIO NA3epHOro U3rnyyeHus Ha GMoTkaHb?
a) abnauus; 0) koarynsaums; B) geHaTypauusa 6enka; r) dotoamccoumaums.

15. Kakon nasep npumeHsieTca B XMPYprum B kKa4ecTee ckanonens?
a) pybuHoBbIi;  6) HEOOMMOBBIN;  B) aprOHHBbIN; r) yrineKMCNOTHbIN.

[Mpumepbl cumyauuoHHbIX U pacyemHbix 3aday 01 MeKyule20 U npoMeXymoYHOo20 KOHMPOJIs 3HaHUU:

1. Paccuutaiite sHepruto poToHa Npu reHepauum renvMi-HeoHOBOrO nasepa, ecnn ArnvHa BOMHbl U3MyYeHus
paBHa A =632, 8 HM. MocTosHHa MnaHka h = 6,62:1034 [Ix"c, ckopocTb cBeTa B Bakyyme ¢ = 3108 m/c.
OTBeT: E =hc/A = 3:10%° Ox=1.9 3B.

2. Ha ckonbko rpagycoB HarpeeTtcs kpoBb Maccor m = 10 r nog gencrenem COz-na3epa MowHOCTbI0 P = 40
BT gencrteylowero Ha Hee B TedeHun At = 5 cek. lNornowatensHy0 CnoCoOGHOCTb KPOBU B J@aHHOM Anana3oHe
n3ny4vyeHuns NpuHATb pasHon A=0,8, yaenbHas TennoemMKkocTb kpoBu ¢ = 3220 [bx/kr-K. OTBeT okpyrnute 4o

Lenbix.
PeweHue:
MornoweHHas oaHeprua E=A'P'‘At wugetr Ha HarpeBaHue kpoBun E=Q=cmAT. Ortcoga cnegyeTt
AT = APAL ~ bK.

cm
OTBerT: 5 K.

3. PaccunTainte MOLLHOCTb Nla3epHOro UsnyyeHus, ecnmn aHeprusa B uMnynsce agocturaet E=1 k[x, a
ANUTENbHOCTb MMMYMbca cocTasnaeT At = 109 c.
OtBeT: P=E/At =10'2 Br.

4. Nasep Ha pybuHe n3nyyaeT B umnynbce anutenbHoctblo t = 0,5'Mc aHeprmio W = 1 [bx B BMOe MoyTu
napannenbHOro nyvka ¢ nnowagpio nonepeyHoro ceveHns S = 0,8 cm2. [InnMHa BOSHbI NTA3ePHOro U3NnyyYeHus
A = 0,694 mkm. Onpegenute daBneHWe CBeTa Ha MNIOWAAKY, PACMOSIOKEHHYIO MEePrneHAVKYNSPHO My4Ky, C
KoapduumneHtom otpaxeHuns p = 0,6.

PeweHue:

I W
[aBneHve ceeTa BbipaxaeTcs dopmynon p=—(1+ p),rge | = v MHTEHCMBHOCTb. Toraa
C T

w
p= —S—(l+ p). Moctasnss yncnosble 3HaueHus:, nosnyydmm p = 0,13 MNa.
CoT

OtBeT: p = 0,13 Na.

5. NonbmueBbi nasep Ho:YAG umeeT aHepruto B umnynbsce E = 3 [k, onutensHoCcTb uMnynscoB T = 600 Mkc
1 YyacToTy cnegoBanust umnynbcoB f = 20 'y. PaccunTtatbh BENUYMHBLI cpegHen 1 MMKOBOW MOLLHOCTMU.
PeweHwue.



E
P =—=5kBT.
CpeaHsis MolHOCTb [nkoBasi MOLLIHOCTb T

OtBeT: 60 BT, 5 KBT.

6. Onpepenntb CKOPOCTb CKaHWPOBAHUA Mydka W3NyyYeHWst HEMpPepbIBHOrO rasepa npu (GOKYCUPOBKE ero
n3ny4veHust B NaTHO gnametpom d = 10 MKM, Npu KOTOPbIX BpeMsi 3dhdekTnBHOrO Bo3gencTtemsa 1= 10-3c.

PeweHue:
CkopocTtb CKaHnpoBaHusa n3nyyeHusi HenpepbIBHOIO nasepa onpegensieTcs

d
BbipaxeHnemv,, =—=0,01u/c.
T

OTBeT: 0,01 m/cC.



