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PABOYAS MPOrPAMMA YYEBHOWU OUCLUUNIIUHDI

51.B.01 Jlasepbl B ©OTOHUKE U ONTOMHAOPMATUKE

1. Kog v HaummeHoBaHue HanpaBrieHMss noarotoBku: 12.04.03 @omoHuka u
onmouHgopMamuka

2. NMpodunb noaroToBKU: Mamepuasbl U ycmpoucmea hOMOHUKU U _0nmMouH®OopMamuKku

3. KBanudumkauma BbINnyCKHUKA: mMazucmp
4. dopma oby4eHus:_ oyHas

5. Kacheppa, oTBevarLwan 3a peanusauuio AUCUMNNUHBbI: kKaghedpa onmuKku U
CreKmpocKonuu

6. CoctaBuTenu nporpammbl: TambsiHuHa E. [1., K. ¢b.—M. H., QoueHm

7. PekomeHaoBaHa: HMC gusuyeckoz2o ¢h-ma BlI'Y npomokoss Ne 6 om 04.06.2025

8. YueOHbIN roa; 2025/2026 Cemectp(bl): 1




9.llenu n 3agaum y4e6HOM ANCLUMUNIIUHDI
Lensimu oceoeHusi y4ebHoOU QucyuniuHbl 18J1ISIIOMCS:
— popMMpOBaHUE NOHUMAHUSA O U3MYECKUX NPUHLMNAX paboTbl nasepa;

— hopMuMpoBaHMeE LIeNOCTHOrO NpeacTaBrieHnst O

3ada4qu y4ebHOU uCUUNIUHbI:

— paccMOTpeTb TEOPETUYECKME OCHOBbLI JTA3epPHbIX MPUOOPOB M CUCTEM;

— W3y4nTb NPUHLMN AEUCTBUS N YCTPOWCTBO fasepa, CBOMCTBA JTAa3epHOro N3ny4yeHus;

— paccMOTpeTb MOAXOAbl K PeLUeHNI0 pearnbHbIX 3aay: OLEHKN YCIOBUIA SKCnyaTauuu,
BblOOpa TexHomnornn, OPMMUPOBAHUS CTPYKTYPbl a3epHbIX CUCTEM W TpeboBaHWMM K WX

beHKLl,I/IOHaJ'IbeIM XapakTepuctumkam,

TeXHU4YeCKad peann3aunda Ja3epHbIX KOMMIIEKCOB,

OLEeHKa TEXHOJTIONrnM4YeCKnx napameTpoB 1N onnMcaHne KOHKpEeTHbIX MPpuMepos.

10. MecTo y4yeb6HOM AncumnnuHbl B cTpykType OOI: yyebHas aucumnnuHa_b1.B.03 Jlasepsbl

B (pOTOHMKE © onToMHOpMaTUKe

obpasoBaTtesnibHbIX OTHOLWEHN Brioka 1.

OTHOCUTCA K 4acCTH,

dhopMupyemoit  y4acTHUKaMm

11. MnaHupyeMble pe3ynbTaTbl OOy4eHUA MO AUCUUNNUHE/MOAYNIO (3HAHUSA, YMeHus,
HaBbIKU), COOTHECEHHbIe C NNaHUupyeMbIMU pe3yribTaTaMu OCBOEHUS obpasoBaTeNnbLHOWM
nporpamMmmbl (KOMNeTeHLMSAMUA) U UHAUKATOPAMU UX AOCTUXKEHUS:

Koga HassaHwue Koa(bl) WugmkaTtop(bl) lMnaHupyemble pesynbTaTtbl 0by4eHns
KoOMneTeHuunn

MNK-2 | CnocobeH MNK-2.1 | dopmynupyeT 3agauu 3HaTb:  COBpPEMEHHOe  COCTOsiHMEe U
9KCnepnMeHTalrlbHO Aanga BbiABIEHUA nepcnekTnBbl pa3BnTUA naaepHon (bI/I3I/IKI/I n
nccnegosatb MPUHLMMNOB U NyTen TEXHUKN
nepcrnekTMBHbIE co3faHus YMmeTb: CaMOCTOATENbHO BbIOMpaTh
maTtepuans 1 nepcrnekTMBHbLIX Hanbonee nogxopsiune meToabl "
mMoAenupoBsaTb maTepuanos, obopyfoBaHve Ana  uUccrnegoBaHWn B
npoLecchl B MOAenupyeT npoueccbl | o6nacTtn OTOHUKM
yCTpOMCTBAXx B YCTpOMCTBax BnapeTb: npuHUMnamm yrnpaeneHus
OTOHMUKM HOTOHMKM nasepoB pasfuyHbIX TUMOB B 3aBUCUMOCTU

OT MX TEXHUYECKMX XapaKTepUCTUK
MK-2.2 | OcywecTBnsieT nog6éop | 3HaTb: TEXHWYECKOe U  IKOHOMUYECKOEe

obopyaoBaHus n
KOMMEKTYIOLLNX
HeobxoanmbIX AN
npoBefeHus
nccnegoBaHun,
paspabartbiBaeT
METOAUKN ONTUYECKUX U
¢OTOHHbIX
ncecrnegoBaHun

000CHOBaHMe nasepHbIX TEXHOOrMn

YmeThb: onpegenaTb 3 eKTMBHOCTL
MCNoNb30BaHNs 0bopyaoBaHUA MO AaHHbIM
cneuundmkaumm NpomsBoanTENS,

cocTaBuTb  Tpebyemyro  cneuundukaumio
npueMHuKa Ans NnaHMpyemoro
3KcnepuMeHTa

BnapeTb: HaBbIKaMK nogbopa  ans
KOHKPETHOM 3adayn JasepHOM  TEeXHUKW,
Aenatb pacyeTHYl OUEHKY W BbINOMHATb
3KCNepvMeHTanbHoe  uccnegoBaHne  ero
OCHOBHbIX NapamMeTpOB 1 XapaKTePUCTMK

12. O6beM gucuUnnuHbI B 3a4eTHbIX eauHuuax/yac: 3 /108

dopma NnpoMeXyTOYHOM aTTecTauuu: 3ayem




13. TpyAoeMKOCTb No BuAaMm y4e6Hon paboThbl

TpyooemKocTb
Bua yyebHow pabothbl Beero Mo cemecTpam
1
AyauUTOpHbIE 3aHATUS 30 30
nekuuu 30 30
B TOM yncne: npakTnyeckue
naGopaTopHble 14 14
CamocrosiTensHas pabota 64 64
dopma NPoMEXYTOYHON aTTecTaumn: 3a4em
Wroro: 108 108

13.1. ConepxxaHue pasgenoB AUCUUNIIUHbI

Peanusauyus
Ne n/n pasgena
HaumeHoBaHve pasgena OVCUUNMNWHBI C
CogaepxaHue pasgena ancunninHbl
ANCUNNITUHDbI NMOMOLLbIO
OHnanH-Kypca,
OYMK*
1. Jlekuum
1.1 MpuHUMN gencTeums, yCTPOWUCTBO U Knaccuyeckas cxema nasepa. AKTUBHbIE https://edu.vsu.ru/
XapakTepucTuku nasepos cpeabl. MeToabl HBEPCUM HAaCENEHHOCTEN. course/view.php?i
OnTtnyeckune pesoHaTopbl. CBONCTBA d=31025
nasepHOro n3ny4eHus.
1.2 Jlasepbl ynbTpakopoTKux MpuHUMNBLI  NonyYeHnss cBeTa B Buae
UMMYNbCOB U NX NPUMEHEHNE. umnynbcoB. MeToa CMHXpPOHM3aUUW MOA.
AKTVBHasi 1 naccusBHas CUHXPOHM3aUna mMon
Cxewmbl G EeMTOCEKYHOHbIX nasepos.
MpumeHeHus, OCHOBaHHbIE Ha:
MUHUManbHOW ONUTENbHOCTU MMNYMbCa; Ha
ocobeHHOCTM  cnekTpa  eMTOCEKYHAHbIX
nasepoB  HenpepbIBHOrO  OEWCTBUS;  Ha
BbICOKOM  MOLLHOCTU  WMHTEHCMBHOCTU U
HanpsKeHHOCTEN Nonen B CBETOBOW BOJTHE.
1.3 Jlazepbl B UaMepuUTENbHbIX NamepeHne paccTosHUNA, nonyyeHune
cucTemax 00BbEMHbIX n3obpaxeHun, onTuyeckme
MeToAbl M3MEPEHMS CKOPOCTU, METpPONorns
BPEMEHW, YacToTbl M ANWHbI. [ansHOMepb.
1.4 J1azepbl B MHpOPMALMOHHBIX J1azepHble cUcTeMb! ynpasneHus.
cuctemax OnTuyeckne kaHanbl CBHA3M, XpaHeHue W
0bpaboTka nHopMaumm.
2. JlabopatopHble paboTbl
2.1 MpyvHUMN OencTBUS, yCTPOMCTBO U OnpegeneHve kadectBa nyyka nasepa | https://edu.vsu.ru/
XapaKTepUCTUKM Na3epoB aHann3om uudpoBoro n3obpaxkeHnst nyyka B | course/view.php?i
JanbHem none d=31025
13.2. Tembl (pa3gensbl) AMCUMNIVHBI U BUAbI 3aHATUN
Buabl 3aHsaTUM (KONMYECTBO YacoB)
Ne HanmeHoBaHVe TeMbl CamMoCToSTeNnLhas
n/n (pasgena) oucumMnivHbI Jlekumm MpakT. JlabopaTtopHble pa6oTa Bcero
1. | MNpvHUMN gencTBmsA, yCTPOUCTBO 10 14 24 48
N XapaKTEPUCTUKM NTa3epoB
2. | Ilasepbl yNbTpakopoOTKUX 8 16 o
MUMNYIbCOB U UX MPUMEHEHUNE
3. | Jlasepbl B M3amMepUTENbHBIX 6 12 18
cucTemMax




Nasepbl B MHPOPMALIMOHHbIX 6 12 18
cucTtemax

NToro: 30 14 64 108

14. MeToau4yecKkne yKkasaHus Ans 00y4aloWmXca N0 OCBOEHUIO AUCLUNIUHbI

1)

OCHOBHbIMW 3TanaMmyn 0CBOEHWUSA ANCUUNINHBI ABNAKOTCA:

Jlekunn. B xoage NEKUMOHHbIX 3aHATUA CTyAEHTY Heob6XO4MMO BECTU KOHCMEKTUpOBaHWE y4ebHoro
maTepuana. Obpalatbe BHUMaHWE Ha KaTeropum, opMynnMpoBKN, packpbiBatoLme cogepaHve Tex
WNN  VMHbIX SBMEHUA W NPOLECCOB, Hay4Hble BbIBOAbI W MNpaKTUYEeCKMe peKoMeHZauuu,
NMONOXWUTENbHbIA ONbIT B OPaTOPCKOM WUCKyccTBe. >KenaTenbHO OCTaBuUTb B paboumx KOHcnekTax
nosns, Ha KOTOPbIX AenaTb NOMETKU U3 PeKOMeHOOBAHHOW nuTepaTypbl, OOMNOMHAKWNE MaTepuan
NpOoCnyLIaHHON NeKUUn, a Takke nogvyepknBaroLme ocobyo BaXKHOCTb TEX UMM NHBIX TEOPETUYECKNX
nonoxeHun. 3agaBsaTth npenogaBaTenio YTOUHSIOWME BOMPOCHI C LESNbo YACHEHNSA TeopeTU4EeCKMX
NOSNTIOXXEHWI, paspeLleHns CNoPHbIX CUTyauui

JTabopaTtopHble 3aHaTMA. [pu NOAroToBKe K NAabopaTOPHbIM 3aHATUAM CTyAEHTaM PeKOMeHOyeTCs:
BHMMATENbHO O3HAKOMUTBLCHA C TemaTukon nabopaTtopHor paboThbl, NMPOYECTb KOHCMEKT feKuMu no
TeMe, U3y4nTb PEKOMEHOOBAHHYIO NMTEepaTypy; COCTaBUTb KPATKUA KOHCMEKT, B KOTOPOM YKa3aTb
uenb paboTbl, obopyaoBaHuMe, ONUCaHME YCTaHOBKM U METOAMKUA U3MEPEHUs;  MPOBEPUTb CBOM
3HaHWs, OTBeYas Ha BOMPOCHbI ANl CaMOMpPOBEPKWU; €CnM BCTPETATCS HEe3HaKOMble TEPMWHBI,
obs3atenbHO 06paTnTbCsA K cCroBapid W 3aduKcMpoBaTb WX B TeTpagu; Npu  3aTpygHEHMsX
chopmynmpoBaTtb BONPOCHI K NpenogasaTenio

CamocTtoatenbHas pabota crygeHta. MsyuyeHne yy4yebHOM, Hay4yHOM U MEeTOoOMYECKON nuTepaTypbl,
MaTepuanoB NepuoguMyeckux u3gaHui € NPUBNEYEHMEM  ONEKTPOHHbIX CPEACTB  Hay4yHON
NHopMaLmn.

MoaroToBka K artrectauun. B xode noOAroToBKM K TEKyWMM aTTecTaumsamM U MNpOMEXYTOYHON
aTTecTauMm CTyOeHTY peKOMeHAOyeTCA aKTUBHO MCMOoMb30BaTb JMEKTPOHHbLIN obpasoBaTenbHbIN
noptan Moodle — anekTpoHHaa cpeda OMCUUNAMHBI, C NpefoCTaBfieHNeEM MpeseHTauun Nekumin,
3afiaHuin Ans BbINOJSIHEHUS MpakTUYecknx paboT, AOMOMHUTENBLHOro TeopeTUYecKoro Matepuana u
HOPMaTUBHO-NMPAaBOBbLIX AOKYMEHTOB MO TeMaM U nepeyvyHen BOMpOCOB AN MOArOTOBKU K TEKYLLUM
aTTecTaumsaM 1 NPOMEXYTOYHOW aTTecTauun. Takke CTYOEeHTY pekoMeHayeTCcs UCMonb3oBaTbh BECb
Habop MeTooOB M CPeAcTB COBPEMEHHbIX WHMOPMAUMOHHBIX TEeXHOMOrMin AN U3yveHus
OTeYeCTBEHHOMW W 3apybexHon nutepaTypbl MO AUCUMNIMHE, OLUEHKM W aHanu3a ee Tekylero
COCTOSIHMA W nepcnektuB passutusa. EMy npepoctaBnsetcs BO3MOXHOCTb paboTtatb B
KOMMbIOTEPHBIX Knaccax dakynbTeTa (313a ayaurtopusi), umeTb goctyn Kk MHTepHeT-pecypcam u
3NEKTPOHHOM MoYTe, UCMOMb30BaTh MMEKOLLMEC Ha kadpeape ONTUKU U CNEKTPOCKONUM (ON3NYECKOTO
dakynbTeTa WMHEMOOPMALUMNOHHBIE TEXHOMOrMM, WCNOMb30BaTh pPecypcbl 30HANbHOM  HaydHOM
omnbnuotekn BI'Y, B TOM ymcne anekTpoHHO-6MONNOTEeYHbIE CUCTEMBI.

15. lMepe4yeHb OCHOBHOM W [AONONHUTENLHOW nUTepaTypbl, PECYpPCOB WHTEpPHeT,
Heo6XxoANMbIX AN OCBOEHUA AUCLMUMNNUHbI

a) OCHOBHas nutepartypa:

Ne n/n McTouHMK

Kptokos, I1. I". Jlazepbl yNbTpakopoTKUX MMMYIbCOB U X NPUMeEHEHUs : [y4ebHoe nocobue] / TN.T.
1. Kptokos[onronpyaHein : MuTennekt, 2012247 c. : un.bubnuorp. B koHue rmaslSBN 978-5-91559-
091-4

Kptokos, IN.I'.demMTOCEKYHAHbIE MMNYIbCLI. BBEAEHME B HOBYO 06nacTb fia3epHon ouanku : yuebHoe
2. noco6ue / Kptokos N.I".Mockea : duamarnut, 2008208
c.https://www.studentlibrary.ru/book/ISBN9785922109413.htmIISBN 978-5-9221-0941-3

Bopenwo, A. C. Jlaszepbl: NpUMEHEHNST U NPUIOXEHUS [ONeKTpoHHbIN pecypc] / boperiwo A.
3. C.,Bopenwo B. A.,EsgokumoB N. M.,MBaknH C. B.CaHkT-INeTepOypr : JlaHb, 2022520 c.ISBN 978-5-
8114-2234-0

0) gononHuTenbHasa nuTepaTtypa:

Ne n/n McTouHmK

4 BanbopoanH HO. B. OcHoBLI NasepHo TeXHKU. BTopoe n3gaHue, nepepaboTaHHoe n
) pononHeHHoe. — K.: Bbicw Wwk. NonosBHoe n3g-so, 1988.— 383 c. ISBN 5—11—000011—5.

AxmaHoB, C. A. Ontuka doemTocekyHOHbIX nasepHbix umnynbcoB / C. A. AxmaHoB, B. A. Bbicnoyx,
5. A. C. YupkuH M. : Hayka, 1988 309, [1] c. : un.(CoBpemeH. npobn. usmkuy ; Bein. 74) ISBN 5-02-
013838-X




3eenTo O. MNpuHumMnbl nasepos: MNep. ¢ aHrn.-3-e nepepad. 1 gon. 3 uag. -M.: Mup, 1990. -560 c.,
un

B) MHOPMAaLIMOHHbIE 3NEKTPOHHO-06pa3oBaTerbHble pecypchl (ouLmManbHble pecypcbl MHTEPHET)*:

Ne n/n Pecypc
7. OEC JlaHb — https://e.lanbook.com/
8. OEC «3nekmpoHHas bubriuomexka mexHudeckozo BY3ay» («3B6C «KoHcynbmaHm cmydeHma») —
http://www.studentlibrary.ru/

16. Mepe4veHb y4e6HO-MeTOANYECKOrO obecneyeHUs Ansi CaMOCTOATeNIbHOWN paboThl

Ne n/n NcToYHUK
Bopeldiwo A. C., UsakuH C. B. b 82 Jlazepnbi: ycmpoticmeo u delicmeue: YyebHoe rnocobue. —
1. Cr16.: Usdamenbcmeo «flaHby, 2016. — 304 c.: un. (+eknelika, 8 c.). — (Y4ebHuku Ors 8y308.

CneyuanbHas 1umepamypa).

A. J1. Imumpues. Onmu4yeckue cucmembi nepedayu uHgpopmayuu /YyebHoe nocobue. - Cl16:
ClrieryntMmo, 2007. - 96 c.

Betiko B.T1., LLlaxHo E.A. JlazepHble mexHorioauu 8 3afayqax u rpumepax: YuebHoe rnocobue. —
Crl16: YHueepcumem UTMO, 2014. — 88 ¢

17. OO6pa3oBaTenbHble TEXHOSNIOMMU, MUCNOJNb3yeMble Npu peanusauum y4eOHOMU
OUCUMNININHBI, BKNO4Yaa [AUCTaHUMOHHbIe obpa3oBaTenbHble TexHonorun (AOOT),
3neKTpoHHoe oby4yeHue (J0), cMelwaHHOe OOy4YeHue):

Mpn peanu3auumn LUCUMMNAMHBLI «Jla3epbl B (POTOHMKE WM ONTOMHOPMATMKE» UCNONb3YHTCA
TPaAULMOHHbIE N OUCTaHUMOHHbIE 0Bpa3oBaTenbHbIE TEXHONOMMN.

OpraHusaumoHHas CTpPyKTypa JEKUMOHHOro 3aHATud: 1. dopmynmMpoBKa TEMbl, LEenen 3aHaTus,
nocTaHoBKa NpobnemMHoro Bonpoca. 2. Pa3bscHeHNe BONPOCOB TEOPETUYECKOIO Y MPAKTUYECKOro nnaHa
ONs peleHnsa noctaBneHHon npobnembl. 3. PaccMoTpeHne nyTen peleHns npobreMHoro Bonpoca Ha
KOHKpeTHbIX npumepax. 4. 3aknoyeHune, opMynupoBka BbiIBOAOB. 5. ®opMynupoBka 3agaHus ans
camocTosTeNbHOM AoMallHen paboTbl. O3ByYnBaHNE TeMbl CReayloOLWero 3aHATUS.

OpraHunsaumnoHHas cTpykTypa nabopaTtopHoro 3aHsaTtus: 1. GopMynmMpoBKa TEMbI, LieNen 3aHsTus,
nocTtaHoBka npobnemHoro sonpoca. 2. O3HakoMIieHne ¢ TeopeTU4YEeCKUMM N NPaKTUYECKMMU acnekTamu
BbinonHsaemon pabotbl. 3. [pakTudeckasa peanu3auusi paccmaTpuBaemon 3agauvn. 4. 3akntodeHue,
dopMynMpoBKa BbIBOAOB. 5. dopmynuMpoBKa 3agaHus Ans CaMOCTOATENbHOW JoMaluHen paboThbl.
O3By4rBaHNe TeMbl CreayoLLEero 3aHATUS.

Mpn peanunsaumm QUCLMNINHBI C UCNONb30BaAHMEM AUCTAHUMOHHBLIX 06pasoBaTenbHbIX TEXHOMOMMN
NCMONb3YTCA  WMHCTPYMEHTbl  9NEKTPOHHOM  MHGOpPMaUMOHHO-00pa3oBaTenbHon  cpegbl  BIY
«OneKTpoHHbI  yHMBepcuteT BIY» (https://edu.vsu.ru) w/vnn “MOOK BIY” (https://mooc.vsu.ru),
cepBucbl BuaeokoHdepeHuun (BigBlueButton, Zoom, Discord w©n pgp.), 93nekTpoHHad nouTa,
MeCCeHaXepbl N couceTu.

18. MaTepuanbHO-TEXHUYECKOE obecneyvyeHMe AUCLUNIIUHDI:

CneuuanusnpoBaHHasa mebernb, NPoekTop, HOYTOYK, akpaH. WinPro 8, OfficeStandard 2019,
«AHTUnnarmaTt.BY3», ANSYSHFAcademicResearch,

Bnoku nutanna nabopatopHble HY3005 (Mastech), 6rnoku nutaHusa nadopartopHeie HY3020
(Mastech), nasepHbin MOAynb/GrIOK NUT., NMOBOPOTH. KPENIeEH.; flasepHbin Moaynb LM-650180 (6nok
MUT., KPemn. NOBOPOTH.).

19. OueHo4HbIe cpeacTBa ANA NPOBeAEHNA TEKYLLEeN N NPOMEXYTOYHOWN aTTecTauum

MopsigoK OLEHKM OCBOEHMs1 obyvalwummncss yd4ebGHOro matepuana onpepensietcs
cogepXaHMeM cneaywmnx pasgenos AUCUUNIUHGIL

Nugmkatop(bl)
Ne HanmeHoBaHue pasgena KomneTteHuu
OOCTVKEHUS OueHouHble cpeacTea
n/n OncunnnvHbl (Moagyns) a(n)
KOMMETEHLMM
’ yerp MK-2.2 Bonpocbki, mecmbi, 3adadyu
XapaKTepUCTUKN N1a3epoB
Jlasepb! yrnbTpakopoTKMX MK -2 MK-2.1
2.
UMNYNbCOB U UX MK-2.2



https://mooc.vsu.ru/

Nuaukatop(bl)
Ne HanmeHoBaHue pasgena KomneTteHuu
DOCTUXEHUS OueHouHble cpeacTtea
n/n AncumnnuHel (Mogyns) a(n)
KOMMETEHLMM
npuMeHeHve
Jlazepbl B UaMepuTerbHbIX MK -2 MNnK-2.1
3.
cucremax MK-2.2
JTazepbl B MIHOPMAaLMOHHBIX MK-2.2 MK-2.1
4,
cucTemax MK-2.2
IMpomexyToyHas aTTectaumsa doopma KOHTponsa — sayem Bonpocsl

20. TunoBble OULEHOYHbIe cpeacTBa M MeToAMYECKMe MaTepuanbl, onpegensiowme
npoueaypbl OLleHUBaHUA

20.1. Tekywas atrectaums

KoHTponb ycneBaeMocTU MO AWUCUUMIIMHE OCYLLECTBNSETCH C MOMOLLBIO Creaylowmnx OLEHOYHbIX CpeacTBs:
BOMNPOCHI, TECTbI, 334a4yun. TUNoBble 3agaHnNs TecTa, BOMPOCHl U 3aadv Ans npoBegeHuns onpoca npeacTasneHsl B
Mpunoxexun 1 k paboyer Nnporpamme AUCLUMIIMHBI.

Texkywass ammecmauusi Ne1. lNncbmeHHasa paboTta, Bpems BbINOSHEHUS 45 MUH.
lMpumep KUM Onsi mekyweli ammecmauuu:
KonmposnbHo-usmepumernbHbili mamepuas Ne 1

3apaHue 1. YkaxuTe npaBuibHble OTBETbI.

1. Kakoe CBOWCTBO W3nyyeHWss NpUHUMNUANbBHO OTNMYaeT fasepHoe W3ny4YeHne OT OpYyrux
NCTOYHMKOB M3Ny4YeHnsa?
a) SpKOCTb; ©) KOrepeHTHOCTb; B) AWanasoH YacToT; ) MOLLHOCTb.

2. Kakon anemMeHT OTCYyTCTBYET B KOHCTPYKUMM Nnasepa?
a) akTmBHas cpeda; 6) cuctema Hakaudku; B) pesoHaTop; r) konebaTenbHbIN KOHTYP.

3. Ha 4em ocHOBaH npuHUMN gencreus nasepa?
a) CMOHTAHHOM M3Iy4YeHUu; B) MOMNOLEHNMN U3NYYEHNS;
©) BbIHYXOEHHOM U3Ny4YeHUu; ) paccesiHUn N3ny4vyeHus.

4. lHBepcuren HaceNnéHHOCTM YPOBHEN B KBAHTOBOW CUCTEME Ha3bIBAOT COCTOSIHUE, NMPU KOTOPOM:

a)&>l; 6)&=1; B)&<l; r)&—mo.
Nl Nl Nl Nl

5. Kakon Tvn Hakayku He Ncnosnb3yeTcs:
a) onTnyeckas; 0) xMmmnyeckasi; B) aneKTpunyeckas; r) MexaHn4eckasl.

6. EcTecTBeHHOE yLIMpeHNe cnekTpanbHOM NMMHUM 06yCnoBneHo:
a) KONMYEeCTBOM M3IyYaloLLMX aTOMOB;

0) ycnosusmun Bo30GYXaEHUS;

B) BPEMEHEM XN3HN BO3OY>XOEHHOIO COCTOSHUS;

r) BpeMeHeM HabnoaeHs n3nyyeHus.

3apaHue 2. CdopmynupynTe crnegyroline OCHOBHbIE MOHATUSA (YKaXuTe CMbICIT TEPMMHOB): MoAa
nas3epHOro N3nyyeHus.

3apaHue 3. PewwuTe 3apavy: Jlasep Ha pyOuHe m3nyyaeT B uMmnynbce AnutenbHOCTbio T = 0,5'mc
sHeprio W =1 [Ix B BMAE NoYTU NapannenbHoro nyyka ¢ nroLuanbio nonepeyHoro cedennsa S = 0,8 cm?.
OnuHa BonHbl nasepHoro manydenns A = 0,694 mkm. Onpegenute OaBneHWe cBeTa Ha MIOLLAAKY,
PaCnoSIOXEHHYO NEPNEHANKYIISAPHO NYYKy, C KO PULUMEHTOM oTpaxeHns p = 0,6.

3apaHue 4. Pewute 3apayy: BoicokoadpdektnBHble Nd:YAG nasepbl ¢ namnoBon Hakauykon NS-400
obecneunBaet aHeprmio 400 M)k B HAHOCEKYHAHbIX UMMynbcax ¢ 4YactoTon nosTopeHusa ao 30 Iu.



Onpep,enMTe MaKCUMalibHYO LUMPUHY NOMOCY U3ny4vYeHud (MrLl,) OaHHOro nasepa, eciin annTesibHOCTb
nMmnynbca CcocTaBldeT 6 HC.

KpMTepVIVI M WKanbl OUeHNBaHUA:

[nsa oueHMBaHWs BbINONHEHNS 3a4aHnn ncnonb3dyeTca bannbHag Wwkana:

1) TecToBble 3agaHUS:
e 1 6ann — ykasaH BEpPHbI OTBET;
e (0 6annoB — ykasaH HEBEPHbIN OTBET, B TOM YMCIE YaCTUYHO.

2) pacyeTHble 3aa4M, CUTYaLMOHHbIE, MPAKTUKO-OPUEHTMPOBAHHbIE 3a0a4MK:
e 2 Ganna — 3agava pelleHa BepHO (Nony4veH npaBuibHbIA OTBET, 060CHOBaH (apryMeHTMpOBaH)
Xo[, peLeHuns);
e 1 Banna — pelleHne 3a0a4Yn COAEpPXKUT He3HaUYUTENbHbIE OLUMOKM, HO NpUBEOEH NpaBUIbHbIN
X0, pacCy>XOeHWUA, U NosyYeH BEpPHbIN OTBET, HO OTCYTCTBYEeT 060CHOBaHME X04a ee peLLeHus,
UNn 3agava pelleHa He MOMHOCTBI0, HO MOJSTyYeHbl MPOMEXYTOUHbIE pe3ynbTaTbl, OTpaXalLime
NpaBuUIbHOCTb XO4A PELUeHUss 3ajadvv, unu, B Crydae ecnv 3agaHne COCTOMT U3 peLleHus
HecKkonbkux noasanaY, 50% KOTOpbIX peLUeHbl BEPHO;
e (0 Gannos — 3agava He pelleHa UM peLleHne HEBEPHO (Xon peLleHust oLMBOYEH UNn Coaepu
rpyoble oWnbKM, 3HAaUYMTENBHO BNUSOLLME Ha AanbHeNwWee ndyydeHve 3agayn).

3) oTBET Ha TEOpPETMYECKNE BOMNPOC:

« 2 6anna - obyvawowwmica B MOMHOW Mepe Bnageetr MNOHATUWHBIM - annapaTtoMm U
TEOpeTUYeCKMMM OCHOBaMM MO MNOCTaBMEHHOMY BOMPOCY, CnocobeH wnnicTpupoBaTb OTBET
npumepammn, aktamm, AaHHbIMU HayYHbIX UCCNEAOBaHUN;

* 1 Gann — obyvyarwuncs 4acTUYHO BriageeT MOHATUMHBIM anmnapatoM U TeoPeTUYECKUMMU
OCHOBaMW MO MOCTaBMIEHHOMY BOMPOCY, He CnocobeH MNMCTpMpoBaTh OTBET Npumepamun, daktamu,
OAHHbIMUW HaY4YHbIX UCCNEeLOBaHUN;

» 0 6annoB — obyvaloLWmMncs He BnageeT NOHATUAHBIM annapaToM U TEOPETUYECKMMN OCHOBaMM
Nno NOCTaBfEHHOMY BOMPOCY, He CnocobeH MNNICTpMpoBaTb OTBET Npumepamu, dakTamu, AaHHbIMU
Hay4HbIX UCCe40BaHUN

B 3aBucumocTn oT HabpaHHoro 6anna 3a paboTy, BbICTABNSAETCA OLIEHKA MO YeTblpexdannbHon
Lukane:

oT 13 go 15 6annoB — «OTNUYHOY;

oT 10 go 12 6annoB — «XOpOLIOY;

oT5 go 9 6annoB — «yooOBNETBOPUTENBHOY;
oT 0 go 4 6annoB — «HEey4OBNETBOPUTESBHOY.

Tekywas atrectauma Ne2. BoinonHeHne nabopatopHon paboTbl.

Kputepuu n wkanbl oueHNBaHUA:

® «3a4YTEHO» — COCTaBIIEH KOHCMEKT, B KOTOPOM YKasaHbl: Uenb paboTbl, 0b6opyaoBaHwue,
TEopeTU4eCckne OCHOBbI paboTbl, NPMBEAEHO OMMCAHUE YCTAHOBKM WM METOOUKM U3MEPEHUS;
nony4YyeH OOMYyCK K BbIMOMHEHWIO paboTbl MO WUTOry yCTHOW Geceabl ¢ nmpenogaBaTeneMm no
COOEPXaHUIO KOHCMEKTa; BbIMOSIHEHA 3JKCMepuMeHTanbHast 4acTb paboTtbl, o0OpaboTaHbl
pe3ynbTaTbl U3MEPEHWUIA, NOJTYYEH OKOHYATENbHbLIA pe3ynbTaT U CAenaHbl BbiBOAbl, 0POPMIIEH
oT4yeT. B ycTHOM Gecene ¢ npenogaBaTeneM CTYOEHT «3awmtuny paboTy NpoaeMOHCTPUPOBAB:
OOCTaTOuYHbIA YPOBEHb OCBOEHUS MaTtepvana no TemaTuke paboTbl; CcnocobHoCTb AaTb
NpaBuibHYI TPAKTOBKY pe3yrbTaTam, NOofyYeHHbIM NpU BbINONTHEHUN PaboThI.

® (HE 3a4YTEHO» — KOHCMEKT K nabopaTtopHon paboTe He COCTaBrEH UIM COAEPXKUT OLWNOGKN; n/unm
He nonyyeH OOMYyCK K BbIMOMHEHMIO paboTbl NO UTOry yCTHOW Oecefdbl C mpenogaBaTenieM no
copepXxaHuio paboTbl; M/MNN SKCNepuMEeHTanbHas 4YacTb paboTbl He BbINOSHEHA; B YCTHON
b6ecene c npenogaBaTeniem CTyAeHT He mokasan JOCTaTOYHbI YPOBEHb OCBOEHWUsI MaTepuana
no Temartuke paboThl.

20.2. NMpomexxyTouHaa aTrectauuma

dopma npoBeeHNsi MPOMEXYTOYHON aTTecTaumm nNo AUCUUNINHE — 3a4eT.



OueHka 3a 3a4yeT MOXeT OblTb BbIiCTaBfieHa MO pe3ynbTaTam TeKyLleh YCreBaeMOoCTu
oby4yatowlerocas B Te4yeHWe CeMecTpa Ha 3akniuuTenbHOM  3aHaTuM. OueHKM BHOCATCS B
aTTecTaumMoHHy0 BefgoMocTb. [Mpu Hecormacum CTydeHTa C OLEHKOW MNOCNeaHuin BnpaeBe caaBatb
3a4yeTHa OOLLMX OCHOBaHUSAX.

3a4eT npoBoanTca B NncbMeHHon popme. Kaxabin KMM BknovaeT gBa TeopeTUdecknx Bonpoca
(n 3agady (Bonmpochkl K ak3aMeHy W 3agaun cm. B NpunoxerHun 1 kK paboyen nporpamme OUCLMMIUHDI).
Obyuvatowmiica rotoBuT oTBeTbl Ha Bonpocbl KMMa Ha ©OnaHkax oOTBeTa W YCTHO oTBedvaet
npenogaeaTtento. OueHMBaeTCa NPaBUNIbHOCTb W MOSIHOTA OTBETA Ha KaXKAdbl BOMPOC, NPU peLleHun
3a[a4n oLueHMBaEeTCs: 3HaHMe PU3NYECKNX OCHOB (SIBNEHUI, 3aKOHOB, dOpMYyn), HeobXoauMbIX AnA ee
peLleHns; Hannyne mateMaTn4eckmx npeodpasoBaHnin, NpaBuIbHbIA OTBET. Bpems noaroToBku oTBeTa
He Gonee 45 MUH, Bpemsi oTBeTa He bonee 15 MUH.

lIpumep KUM:

YTBEPXOAIO

3aBegyoLmii kadheapon ONTUKM M CNEKTPOCKONUK
OB4nHHMKoB O.B.

rnoonucsk, pacwugposka nodrnucu

. .20
HanpasneHnune noarotoBkn 12.03.03 PoToHMKA U oNTOMHOPMaTUKA
OucunnnuHa J1aszepbl B hoTOHMKE 1 onTonHOpMaTUKE
dopma obyueHuns ovHas
Bug koHTpons 3ayeT

Bupa atTectaumm NPOMEXYTOYHas

KoHnmpousnbHo-u3mepumernbHbili mamepuas Ne 1

1. MpuHumn aencTeusi nazepa. KBaHTOBbIE NMPOLECCHI U3NYyYEHMS U MOTTOLEHUST 3MEKTPOMarHUT HbIX
BOJTH.

Mopabl OTKpbITOro pe3oHaTtopa.
Onpegenute, ABNAETCA N YCTONYMBLIM pe3oHaTop annHon 1 m ¢ pagnycamm 3epkan 30 cm n 45 cwm.

wn

lNpenodasamernb TambsiHuHa E. T1.

Kputepuu n wkanbl oueHnBanmna KUM:

[lna oueHnBaHMA BbINONMHEHWUS 3a4aHUM Ucnonb3yeTcsa OannbHas Wwkana:
1) oTBET Ha TeOpEeTMUYECKNE BOMPOC:

*2 Ganna — oby4yawwmnica B MOMHOM Mepe BrageeT MOHATMWHBIM annapatoM W TeopeTUYEeCKUMU
OCHOBaMM MO MOCTaBfIEHHOMY BOMPOCY, CMOCOOEH MIMCTPUpOoBaTh OTBET npuMepamu, daktamu, AaHHbIMM
Hay4YHbIX UCCNeaoBaHni;

* 1 6ann — obyyarLWwmMncs YacTUYHO BnadeeT MOHATUMHBIM annapaTtoM U TEOPETUHECKUMU OCHOBaMU MO
NnocTaBneHHOMY BOMpPOCY, He cnocobeH WMMCTpUpoBaTb OTBET npuMepamu, ¢akTamu, LaHHbIMU Hay4YHbIX
nccriegoBaHUm;

* 0 GannoB — obyvalolMiics He BrageeT MOHATUMHLIM annapaTtoM M TeopPeTUYECKMMM OCHOBaMM Mo

MoCTaBNeHHOMY BOMpPOCY, He cnocobeH WNMCTpUpoBaTb OTBET MpuMepamu, (akTamu, LAHHBIMU Hay4YHbIX
nccregoBaHmmn

2) pacyeTHble 3a1a4u, CUTYaUMNOHHbIE, NPaKTUKO-OPUEHTUPOBAHHBIE 3a4a4u:

e 2 GannoB — 3agaya pelleHa BEPHO (MOMy4YeH MpPaBWITbHBIN OTBET, OOOCHOBAH (apryMeHTMPOBaH) XOA
peLleHus);

e 1 Gann — pelleHVWe 3a4ayn COAEPXKMT He3HauuTerbHble OLWMOKW, HO NpVBEAEeH NPaBUIbHBLIA XOn
paccy>XOeHW, Unu nonyyYeH BEPHbIA OTBET, HO OTCYTCTBYET 0DOCHOBaHWE Xoda ee peLleHus, Unu 3ajada
pelleHa He MOMHOCTbID, HO MOMy4YeHbl MPOMEXYTOUHble pe3ynbTaTbl, OTpaxawline NpaBUNbLHOCTbL XoAa
pelleHns 3agauun, unu, B cflyyae ecnv 3agaHve COCTOMT M3 peLleHus HecKomnbkux noasagad, 50% koTopbix
peLLeHbl BEPHO;




o ( OannoB — 3agaya He pelleHa UK peLLeHNe HEBEPHO (XOf pPeLleHns OMOOYEH U COQEPXN rpyoble
OWNOKK, 3HAYUTENBHO BMUSAIOLLME HA AarnbHENLLIEE N3y4eHne 3agaqn).

B 3aBucumocTu oT HabpaHHoro 6anna 3a KMM, BbicTaBnseTcs oLeHKa:
oT 3 0o 6 G6annoB — «3a4yTteHo»;, oT 0 o 2 6annoB — «He 3a4YTEHO».




MPUNOXEHMUE 1. MepeveHb TMNOBbLIX 3a4aHUM ANs NPOBeAeHUs TeKYLUMX U NPOMEXYTOUYHbIX aTTecTauumn

[Npumep 8ornpocos Arisi mekyuieeo KOHMPOIIs yceoeHuUs QUCUUNIIUHBI:

CdopmynupyiiTe criefiytoLime OCHOBHbIE NMOHATUSA (YKaXKMTE CMbICIT TEPMUHOB):

BbIHY)KOEHHOE W3Ny4YyeHue, WHBEpPCUS HaceneHHOCTel, fasepHas aKkTUBHas cpeda, nasepHblit nepexof,
ONTUYECKUA pes3oHaTop, aMnnUTYAHble YCMOBUA FeHepupoBaHUSA NasepHoOro uany4veHus, asoBoe Ycrosue
reHepupoBaHNA Nas3epHOro W3Ny4YyeHusi, Moda fasepHOro U3nydyeHWsl, Hakadka nasepa, kng nasepa,
rasokMHeTUYeckasl nepefada 3HEpPruM, ONTMYecKasl Hakayka, 3MeKTPOMOHU3ALMOHHBIA TUM Hakadku, Tennosas
Hakauka, yaapHOo-u3ny4JaTenbHas pekoMGuHaUmMs, OHAYNATOPHOE MU3Ny4YeHne, CUHXPOTPOHHOE M3nydeHue, obLime
NPUHUMNBI  MOMYyYEeHUss KOPOTKUX WMMNYNbCOB CBEeTa, MEeTod MacCUBHOW CUHXPOHM3aUMM Mof, nasep
beMTOoCeKyHOHbIX UMMYNbCOB HEMPEPbLIBHOTO AEWCTBUS, YCUNEHUA YNbTPaKOPOTKMX WMMYMbCOB, WU3MepeHue
ANUTENBHOCTU YNbTPaAKOPOTKUX MMMYbCOB.

[NpumepHbie mecmossie 3adaHus 0 meKyule2o U npoMeXymo4yHo20 KOHMPOsis 3HaHUU

1. Kakoe cBOMCTBO U3Ny4YeHUs NPUHLMNNANbLHO OTNUYaET fasepHoe nsnyvyeHne oT Apyrmx NCTOYHMKOB N3MyveHna?
a) ApKOCTb; 6) KOrepeHTHOCTb;  B) AMANa3oH 4acToT; ) MOLLHOCTb.

2. Kakomn aneMeHT OTCYTCTBYET B KOHCTPYKLUWK nasepa?
a) akTuBHas cpega; 6) cuctema Hakauku; B) pe3oHaTop; r) konebaTenbHbIN KOHTYP.

3. Ha yem ocHoBaH npuHUMN gencTeua nasepa?
a) CMOHTaAHHOM U3MyYeHunu; B) MOMNOLLLEHUN U3NYYEHUS;
6) BbIHYXXOEHHOM U3MyYeHWu; r) paccestHum nsnyyeHus.

4. VlHBepcuen HacenéHHOCTN YPOBHEN B KBAHTOBOW CUCTEME Ha3blBalOT COCTOSAHME, MPU KOTOPOM:
N N N N
a)—2>1; 6)—2=1; B)—=<1; r) —2% — oo,
1 N, N, N,

5. Kakow Tvn Haka4ykum He NCNosb3yeTCs:
a) onTnyeckas; 0) Xxummn4yeckas; B) anekTpunyeckas; r) MexaHu4yeckas.

6. EcTecTBEHHOE yLIMpEHME CrneKTparibHON NUHUKN 0BYCOBIEHO:
a) KONMM4eCTBOM M3My4atoLLMx aToOMOB;

0) ycnoBusiMu Bo3byxgeHus:;

B) BPEMEHEM >XM3HWN BO30YXOEHHOrO COCTOSAHMS;

r) BpeMeHeM HabmoaeHNS U3NyYeHus.

7. ConocTaBbTe AnanasoH AnvH BOMH ¢ 06MnacTbio crekTpa uany4yeHus

[vanasoH AnuH BOMH O6nacTtb cnekTpa
A) 0,2—0,4 Mkm 1) uHdppakpacHas
B) 0,4—0,75 MKkm 2) BUOANMbBIV CBET

3) yneTpadmoneTtosas
4) pagnogmanasoH

8. Ha kakom BelecTBe paboTan nepsbin Mmasep?
a) HEOHE; 0) renuu; B) uesnu; r) ammumake.

9. Yemy paBHa AnvHA BOSHbI HECYLLEWN YACTOThI FeHepaLlmmn nasepa Ha yrrekucnom rase (COz)?
a) 0,63 MKm; 6) 0,69 Mkm; B) 1,15 Mkwm; r) 10,6 mMkm.

10. Kak Ha3blBaeTCs yLLIMPEHNE CrieKTparibHOM NMHUK 3a CYET POCTa AaBleHUs! HasbiBaeTCs
a) CTONIKHOBUTENLHOE;

0) eCTeCTBEHHOE;

B) OOMNNNEePOBCKOE;

r) LTapKoBCKoOeE.



11. Kakoe CBONCTBO He gBAAeTCs onpeaensiolimm npu Bbl60pe MaTtepuana matpuubl KOHOEHCUPOBAHHLIX
TBEPAbIX AN3ANEKTPUYECKNX aKTUBHbIX cpen:

a) ontnyeckas npo3pavyHOCTb;

6) BbICOKadA TBepAOCTb 1 TennonpoBOAHOCTb;

B) TeEpMUMYECKada N XuMmmyeckas CTOWMKOCTb;

F) NIMOTHOCTb BeLLlEeCTBa.

12. B yem npevMyLLECTBa YETbIPEXYPOBHEBOW CXEMbI FreHEpaLUM nepes TPEXYPOBHEBON?
a) NonoXeHne Nomnockl NOrMOLWEHNS Bbilie BEPXHETO Na3epHOro YpoBHS;

6) Hannune MeTacTabuIIbHOrO COCTOSHUS;

B) MOJNOXEHWE HWDKHErO NasepHOro YPOBHSI HaZ OCHOBHbLIM COCTOSIHUEM;

r) KOPOTKOE BPEMS CYLLIECTBOBAHUS HKHETO Na3epHOro YPOBHS.

13. Kakon kBaHTOBOMEXaHUYeCKuIA 3dhPEKT NEXMT B OCHOBe paboThbl nasepa?
a) hotoachdexT; B) normnoLeHue;
6) CNOHTaHHOE U3NyYeHUE; r) BbIHY>KOEHHOE U3nyyeHue.

14. B kakoM Auana3oHe 3feKTpoMarHUTHbIX BOH paboTatoT nasepbl?
a) paguoBOSHbI; B) PEHTTEHOBCKOE U3Iy4YeHue;
6) onTuyecknii oManasoH; r) y-usnydeHue.

15. BbibepeTe BepHOE COOTHOLLEHNE SHEPTUIA KBAHTOB W3MYy4YeHUs, ECNIN reHepaLunst NPOUCXOaNT Ha:
3MNEKTPOHHbIX; BpaLLlaTenbHbIX; korebaTenbHbIX nepexoaax.

a) Eon> Ekon >Egp B) Eon = Exon= Egp
0) Eon< Exon< Egp ) Eon > Exon= Egp

16. KakoBO COOTHOLLEHNE MeXAY YMCITOM aTOMOB N1, HAXOASALIMNXCH B COCTOAHMM C aHepruen E1 n uncnom atomoB
N2, Haxo4sLUXCH B COCTOSAHUSIX C SHepruen E2> E1 B TepMOAMHAMMNYECKN PABHOBECHbLIX CUCTEMAaX

a)&>1; 6)&=li B)&<1; r)&—>oo.
N1 Nl Nl Nl

17. Ykaxute cnocobbl Hakayku, NpMMeEHsiEMbI 4Ns NONYNpOBOAHNKOBbLIX Na3epoB.
a) onTnyeckas; 0) Xummn4deckasi; B) anekTpuyeckas; r) rasoguHammu4eckas

18. Kakum yCcTpomcTBOM peannsyeTcs B flasdepax nonoxutenoHas obpaTHasi cBA3b?
a) pe3oHaTopowM; B) CUCTEMOW HaKayku;
0) cuctemon moaynsiumm; ) CUCTEMOWN TEPMOpPErYNIMPOBaHUS.

19. Bbibepute nasep ¢ XMMMUYECKOM Haka4kom
a) HeogumoBbIn Nd:YAG;
6) ronbmueBbii Ho:YAG;
B) propBogopoaHbin HF;
r) yrnekucnotHbln CO2-nasep.

20. OT yero 3aBMCUT PacxogquMOCTb Jla3epHOro ny4dka? (yKaxuTe BCe npaBuiibHblE OTBETHI)
a) OT ONVHbI BOMHbI U3NyYeHUsi Nas3epa;

0) oT gMameTpa BbIXOQHOW anepTypbl UCTOYHMKE;

B) OT ANWHbI Pe30HaTopPa;

r) OT TMMa aKTUBHOW cpeabl.

21. lNpun KakoMm ycrioBUM U3Ny4YeHUe Ha3biBalT KBA3MMOHOXPOMATUYHBIM? Ode AV 1 Vo — LUMpYHA CNeKTparibHOM
NIMHUK N LeHTparnbHas YactoTa COOTBETCTBEHHO.
a)ﬂ>1; 6)ﬂ:0; B)ﬂ<<l;; r)ﬂ=1;.
VO VO VO VO
22. HasoBuTe npenmMyLLEeCTBa HEYCTOMYMBOrO pe3oHaTopa (YKante Bce npaBuiibHblE OTBEThI):
a) BeCb 00BbEM aKTMBHOWM Cpefbl MOXET y4acTBOBaTh B NMPOLIECCE YCUINEHWS CBETA;



0) nerko ocTupyeTcs;
B) yA06CTBO PErynMpoBKN U UBMEHEHUSI Pa3MEepPOB BbIXOQHOIO CBETOBOMO Ny4Ka;
r) Nyum octaloTcs BGNN3M ONTUYECKOM OCU Aaxe NOcrie MHOMMX OTPaXKEHWN.

23. ATomM akTMBaTopa B KOHOEHCUPOBAHHbIX TBEPAbIX AMSMNEKTPUYECKUX aKTUBHbIX cpedax [OOIDKEH WUMETb
(ykaxkute BCe npaBuIibHbIE OTBEThI):

a) y3Kyto Nnorocy nornoLleHns;

0) LUMPOKYHO NOMOCY MOrMNOLEHNS;

B) MeTacTabunbHbIN YPOBEHb C BOMbLUMM BPEMEHEM XKN3HU;

r) MeTacTabunbHbIA YPOBEHb C MaribiM BPEMEHEM XKNU3HW.

24, OCHOBHbLIMY HELOCTATKaMM TPEXYPOBHEBLIX J1a3epoB ABNSETCH (yKaXkuTe BCe NpaBurlbHbIe OTBETHI):
a) NonoXeHne Nosnockl NOTMOLWEHNS Bbile BEPXHETO NAasepHOro ypoBHS;

6) Hannune MeTacTabUIIbHOrO COCTOSHUS;

B) HWKHUI Na3epHblii YpOBEHb SIBNSETCH OOAHOBPEMEHHO OCHOBHBIM COCTOSIHUEM;

r) TpebyloTcs 3HaYUTENbHbIE SHEPTUM HAKaYKW.

25. ConocraBbTe CBOWCTBO 1a3epHOro n3ny4veHunsa c napameTpom aKTUBHOM cpenbl, KOTOPbIM OHO onpenenaeTca:

CBoWncTBa na3epHoOro n3nyyeHus MapameTpbl akTUBHOM cpeabl
A) yyacTok cnekTpa, B npegenax 1) pmusnyeckas npupoga akTMBHOW cpeapbl;
KOTOpPOro BO3MOXHa reHepauus; 2) o6beM akTUBHOM cpeabl;
B) MOLLHOCTb (3HEPrUIO) U3NyYeHus. 3) nokasaTenb NpenioMreHnst akTUBHOW cpeapbl.

26. Kakve nasepe obnagatot HamborbLuen aHepreTnieckon 3EKTUBHOCTLIO?
a) TBEpOOTESbHbIE;

©0) rasoBble;

B) >XKMOKOCTHbIE;

r) NOnynpOBOAHUKOBbLIE.

27. lLunpokoe ncnonb3oBaHMe ra3oBbix fla3epoB 00YCroBNeHO (YKaXMTe BCe NpaBUSibHbIE OTBETHI):
a) cnekTpanbHbIM AnanasoHa U3ny4vyeHus;

0) aHepreTM4eCKUMM XapakTepPUCTUKAMM;

B) Marion NrioTHOCTLIO BELLECTBA;

r) rabaputamu.

[Npumepsi 3aday 0ns MeKyu,e2o U rpoMeXXymo4yHo20 KOHMPOsis 3HaHUU:

1. Paccuutaiite sHeprmio c¢otoHa (B 3B) npu reHepaumm pyOGUHOBOrO nasepa Ha AJSIMHE BOSHbI U3ITy4YeHus
A = 632,8um. MocTtosiHHa MnaHka h=6,62'10"*["c, CKOPOCTb cBeTa B Bakyyme ¢ = 3-10% m/c. OTBeT okpyrnuTe
00 uenbix.

2. Paccuunraiite aHepruio dpotoHa (B 3B) npu reHepauum CO2-nasepa Ha ONvMHE BOMHbI ManydeHna A = 10,6 MimM.
MocTosiHHa MnaHka h=6,62'103*[x"c, ckopocTb cBeTa B Bakyyme ¢ = 3-10% m/c. OTBET OKpyrnuTe 40 COTbIX.

3. Paccuutante sHepruio cotoHa (B 3B) npu reHepaumm renvin-HEOHOBOrO nasepa Ha OJSIMHE BOJSHbI U3NyYeHus
A = 632,8umM. MocTtosiHHa MnaHka h=6,62'10"*["c, CKOPOCTb cBeTa B Bakyyme ¢ = 3-10° m/c. OTBeT okpyrnute
00 uenbiX.

4. Paccuntante asHepruio ¢oTtoHa (B 3B) npu renepaumm HeogmmoBoro nasepa Nd: YAG Ha AnvHe BOSHbI
nanyvenns A = 1064 um. MoctosHHa MnaHka h=6,62"10"3*["c, CKOPOCTb cBeTa B Bakyyme ¢ = 3-10° m/c. OtBeT
OKpYyrnuTe 00 OEeCATbIX.



5. Paccuuraiite aHepruio dooToHa (B 3B) npu reHepaumm anekcaHapuTOBOro fasepa Ha AfIMHE BOSHbI U3MyYeHUs!
A = 755 um. MNocTosHHa MnaHka h=6,62"10*x"c, ckopocTb cBeTa B BakyyMe ¢ = 310 m/c. OTBeT okpyrnuTe Ao
AECATbIX.

6. Jlazep Ha pybuHe u3nyy4aeT B mmnynbce anutenbHoctbio t = 0,5mMc sHeprmio W = 1 [X B Buae noytu
napannernsHOro ny4Yka ¢ NnoLaabio rnonepedHoro ceyeHna S = 0,8 cm?. [nuHa BOMHbLI NasepHOro UsnyveHus A =
0,694 mkm. Onpepenute pasneHve ceeTa ([la) Ha nnowaaKy, pPacrnonoXeHHy MepneHaVKyNApHO MNy4yky, C
Ko3athbpuUMeHTOM oTpaxkeHunss p = 0,6. OTBET OKpYrnmMTe 4O COTbIX

7. Heogumosbin nasep Nd:YAG wusnyyaeT B umnyrnbce AnurernbHocTelo t= 10 He aHepruio W = 2 [k B BUOE NOYTH
napannensHoro nyyka gnameTtpoM d =1 mMm. [nuvHa BonHbl nasepHoro usnydyeHus A = 1064 Hm. Onpepgenuvte
AasneHne ceeTa Ha nnowaaky (B Mlla), pacnonoxeHHyto nepneHamKynspHO nyyky, ¢ KO3MOULUNEHTOM OTpaXKeHUst
p =0,8. OTBET OKPYrNuUTE A0 COThIX.

8. NonbmueBbIn nasep Ho:YAG uanydaet B umnynbce anutensHoctbto 1 = 600 mkc aHeprmio W = 3 [x. OAnuHa
BOSHbI Na3epHoro nanyyeHuns A = 2,09 mkm. ManyyeHne BbIBOAMTCSI C MOMOLLIbIO TMOKUM CBETOBOAOM AnameTpom d
= 400 mkMm. Onpegenute paeneHue ceeTta (IMa) Ha nnowagky, pPacronoXeHHY NepneHauKynspHO My4dky, C
koahpumumneHToM oTpakeHuss p = 0,5. OTBeT okpyrnuTe 4O UenbiX.

9. AneKkcaHapuUTOBbIN Nasep U3ny4aeT B UMNYMbCe ANUTENbLHOCTLI0 10 MC 3Hepruio MnoTHocTL0 50 [hk/cm2. OnvHa
BOMHbI reHepaummn 755 Hm. OnpepenuTe kakoe gaenexve (a) nponsBoanT usanyvyeHne 3Toro fasepa Ha nrnowaaky,
PacrnonoXeHHyo NepneHanKynsapHO nyyky, oTpaxatoLyto 20 % nagarowero nanyvyeHuns.

10. TlMukoBasi MOLWLHOCTb dhemTocekyHaHoro nasepa FemtoYL-UV-15 ynbTpadumonetoBoro guanasoHa
P = 100 MBT, anametp nyyka d = 2 MM Ha pacctosHun L=1 M oT anepTypbl nasepa. Kakoe gasnenve (Ml1a)
NPOV3BOAUT M3MNyYeHMe STOro fnasepa Ha NMowaaKy, pacnonoXeHHYH NepneHanKynsipHO NyyYKky Ha paccTosiHum L=1
M 1 oTpaxatoLyto 90 % nagatollero usnyderus ? CkopocTb cBeTa B Bakyyme ¢ = 3'108 m/c.

11. Jlasep Ha napax 3o510Ta UMEET 3HepPrmio B umnynbce E =2 MK, ANUTensHOCTb MMNynbcoB T = 20 HC 1 YacToTy
cneposaHus umnynbcos f = 6 kl'u. PaccuntaTtb BenunyuHbl cpeaHen (BT) n nmukoBon mowHocTu (KBT).

12. Opbuesbin nasep Er:YAG umeeT aHepruio B umnynbce E = 1 [X, anutenbHOCTb MMnynbcoB T = 0,5 MC u
yacTtoTy cnegoBaHusa umnynecoB f = 5 Ny, Paccuntate BennumHbl cpegHen (BT) n nukoBon mowHocTh (KBT).

13. Heogumoebin nasep Nd:YAG wnmeeT aHepruto B umnynbce E = 50 [k, AnnTensHOCTb MMNYINIbCOB T =2 MC U
yacTtoTy cnegoBaHusa umnynbcoB f= 100 My, Paccuntatb Benn4ymHbl cpegHen (KBT) n nukoBon moLHocTH (kBT).

14. N'onbMueBbin nasep HO:YAG wumeeT aHepruio B umnynbce E = 3 [k, onutensHocTb MMnynbcoB T = 600 MKC u
yacTtoTy cnegoBaHusa umnynbcoB f = 20 Nu. Paccuntatb BennyuHbl cpeaHen (BT) n nmkoBon mowHocTu (KBT).

15. Nlasep Ha napax MeguM W3nyyaeT 3eneHbIn CBET C ANMHOM BOMHbI 510,6 HM 1 XenTbI CBET C ASIMHON BOSHbI
578,2 Hm. Onpepenute aHepruio (k) B MMnynbce v AnNUTENbHOCTb UMMNYNLCOB (HC) NpU YacToTe NOBTOPEHUS
umnynbcoB f = 100 k'Y, ecnu cpegHas MOLWHOCTM cocTaenseT 2 kBT, a nukosas 2000 kBT.

16. Onpegenute, BNAETCA NN YCTONYUBBLIM pe3oHaTop AnunHon 1 m ¢ pagnycamum 3epkan 30 cm un 45 cwm.

17. Onpegenuvte, IBNAETCA NN YCTONYMBBLIM Pe30HATOP ANvHOM 1 M ¢ pagmnycamu 3epkan 25 cvm n 50 cm.

18. Onpegenute, SABNAETCS NM YCTONYUBBLIM Pe30HATOP ANMHOM 1 M € paguycamu 3epkani4 mu 5 m.

19. Onpegenute, SBNAETCA NN YCTOMYMBBLIM pe3oHaTop anuHon 0,5 m ¢ paguycamm 3epkan 0,5 Mmu 1 m.

20. Onpepenute, ABMSIETCS MM YCTONYMBBLIM pe3oHaTop anuHon 50 cm ¢ pagmnycamu 3epkan 1 mu 1 m.

21. Onpepgenuvre Bpems (HC) NPOXOXOEHUS MU3NydeHus Yyepes3 pe3oHaTtop gnvHon 10 cM, 3anOfHEHHBIN aKTUBHOM
cpepon Nd:YAG (nokasatenb npenomnenus n = 1,8197). OTBeT 3anncatb C TOYHOCTBIO 4O COTbIX.

22. OnpepenuvTe Bpemsi (HC) NPOXOXOEHUS U3NydeHus Yyepes3 pe3oHaTop AnvHon 10 cM, 3anofiHEHHbIV aKTUBHON
cpepon Er:-YAG (nokasatenb npenomnenusi n = 1,83). OTBeT 3anmcaTb C TOYHOCTBIO 40 COThIX.



23. OnpepenuTe Bpemsi (HC) NPOXOXOEHUS U3NyYeHUs Yepe3 pe3oHaTop OSIMHOW 24 CM, 3anoSfIHEHHbIV aKTUBHON
3+

cpenon a-KopyHa (a-AI203), aKTMBMPOBAHHLIN MOHamMu xpoma Cr  (nokasaTenb npenomnenuns n = 1,77). Oteer

3anucaTb C TOYHOCTbIO 4O COTbIX.

24. OnpepenuTe Bpemsi (HC) NPOXOXOEHUS U3NydeHUs Yepes3 pe3oHaTop ASIMHOW 12 cM, 3anofHEHHbIV aKTUBHOWN

3+ 3+
cpenon YBAISO akTmBMpoBaHHbIN MoHamu Nd 1 Cr  (nokasatens npenomnerus n = 1,823). OTeeT 3anucatb C

12’
TOYHOCTbK A0 COTbIX.

25. Onpegenute Bpemsa (HC) NPOXOXAEHUs N3nyvyeHus vyepes pesoHatop AnunHon 10 cM, 3anofiHEHHbIV aKTUBHOWN

3+
Nd : YVO4 (BaHagaT UTTpUS C HEOAMMOM), NokasaTtens npenomMnexusa n = 1,9573). OTBeT 3anucaTtb ¢ TOYHOCTLIO
00 OecATbIX.

26. OnpegenuTte MUHUManbHYIO ANUTENLHOCTL UMNynbca (nc) He—Ne-nasepa ¢ wwupuHon nonocekl Av=1,5 .
OTBeT 3anucaTb C TOYHOCTbBIO 0 LenbiX.

27. Onpegenute MakcMmarnbHYl0 LWWPWHY nonocy wuanyyeHus (MIU) HeoguMoOBOro nasepa, ANUTENbHOCTb
nMnynbca koToporo coctaenseT 10 He. OTBeT 3anmcaTb C TOYHOCTbIO A0 AECATbIX.

28. BbicokomowHble Nd:YLF nasepbl ¢ guogHonm Hakadkon cepuu  TBR-20 wucnonbsytotcs  Ans
BbICOKO3(Y(HEKTUBHOW UMMYIIbCHOM HaKaykn TUTaH-canupoBLIX Na3epoB Ha ANMHE BOMHbI 527 HM C MOLLHOCTbIO
0o 30 BT. Onpegenute MakcMMarnbHyK LUMPUHY nosocy uanydexnns (ML) gaHHoro nasepa, ecnv AnutenbHOCTb
umnyneca coctaensieT 100 He. OTBeT 3anucaTb C TOYHOCTbIO A0 COThIX.

29. BeicokoahdektuBHble Nd:YAG nasepbl ¢ namnoson Hakavkon NS-400 obecneuunsaeT aHepruo 400 mOx B
HaHOCEKYHAHbIX MMMynbcax ¢ vactoton nostopeHus o 30 Mu. Onpegenunte MakCUMarnbHYHO LUMPUHY MOSOCY
nsnyyveHus (MIy) gaHHoro nasepa, ecnu ANUTENbLHOCTb MMMYyrbca cocTaBnseT 6 He. OTBeT 3anucatb C TOYHOCTbIO
00 AecATbIX.

30. Onpegenute MakCcMMarbHYHO LWWPUHY nonockl nanyyenns (IMu) nnkocekyHaHOro BOMOKOHHOrO nasepa PSPL-
515 (10 nc). OTBeT 3anmcaTtb C TOYHOCTbIO A0 OECATbIX.

Bonpocsb! k 3a4emy.

MpuHUMN AencTBmSA, YCTPONCTBO U XapakTePUCTUKN Na3epoB.

Knaccuyeckne cxembl nasepa.

AKTMBHbIE Cpeapbl.

MeToabl MHBEPCUM HACENEHHOCTEN.

XapakTepuCTUKN Na3epHOro U3nyyYyeHnsi: MOHOXPOMaTUYHOCTb, KOrepeHTHOCTb, HanpaBneHHOCTb,

nonsapusauus.

6. [lMapameTpbl Na3epHOro N3ny4eHns: aHepreTMyeckme napameTpbl, CnekTpanbHble napameTpbl.

7. Ontnyeckune pesoHatopbl. PopMMpOBaHUE N3MNYHEHNS B pe3oHaTope fasepa.

8. JlasepHble MeTOabl U3MEPEHNIN PACCTOSAHUMN.

9. Tlony4yeHne 0GbEMHbBIX N306PaKEHUNA.

10. OnTu4yeckne meToabl U3BMEPEHNS CKOPOCTH.

11. OnTtun4yeckme rmpockonbl. Adhdekt CaHbsKa.

12.1a3epbl B MHGOPMAUMOHHBIX cuctemax. OCOBGEHHOCTM ONTUYECKOro AuanasoHa nepepavdv
nHdopmaumn.

13. OnTuyeckme KaHanbl CBA3MW.

14. 3anucb, xpaHeHne 1 obpaboTka nHGopMaunn.

15. MNpuHUMNbI NoNy4YeHnsa ceeTa B BUAE MMMYTbCOB.

16. MeToq cMHXpoHM3auMmM Mo4. AKTUBHASA N NACcCUBHAA CUHXPOHM3aLMSA MoS.

17.CxeMbl heMTOCEKYHAHbIX Na3epoB.

18. NpuMeHeHnsi, OCHOBaHHbIE HA8 MUHUMAITbHOW ANUTENbHOCTU MMMyNbca

19. MNpumMeHeHnsi, OCHOBaHHbIE HA OCOBEHHOCTUN cnekTpa PEMTOCEKYHOHbIX Na3epoB HEMNPEPbLIBHOMO
JencTBuS;

20. MpnMeHeHNs, OCHOBAHHbIE HA Ha BbICOKOW MOLLHOCTU MHTEHCUBHOCTU U HaMNpPs»KEHHOCTEN nosen

B CBETOBOW BOSHE.

ohwhpRE



	11. Планируемые результаты обучения по дисциплине/модулю (знания, умения, навыки), соотнесенные с планируемыми результатами освоения образовательной программы (компетенциями) и индикаторами их достижения:

