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OHNEHOYHBIE MATEPHAJIBI PA3PABOTAUJI:
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Bnageney Bnn3Hiok B.B.
IIpenoaBaTenn Waenmnbnatop RB87D84C87-BlizNlUKVV-6369d50D B.B. biausziok
(1OIKHOCTB) (moxnuce) (pacuudpoBka
TTO/ITUCH)

COI'TIACOBAHO:

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
PyKOBOI[HTeHB o CeepieHua o Bnagensue L3N M3u H M
06Pa30BaTeHBH0H Bnageney CKOpHAKOBa H.M. T
IIPOTPAMMBI Vaermguxarop__ ROBA920bC-5korniakovaNM-67174b CKopHsKOBa

(OIKHOCTB, yUeHasl CTEIeHb, (moamucs) (pacmmdpoBka
Y4YEHOE 3BaHUE) TIO/ITUCH)

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

o Ceeaenun o Bnagensue L3N M3K H M
3aBeﬂyI0HlHH . Bragenel, CKOpHAKOBa H.M. o
BLIHyCKaIOH_[eI/I Ka(be[[pbl WaeHTuduraTop 984920bc-SkorniakovaNM-67f74b CKOpHﬂKOBa

(OIKHOCTBD, yUeHasl CTEIeHb, (moamucs) (pacuudpoBka
Y4YEHOE 3BaHUE) TIO/ITUCH)



OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CnocoGeH oCyIIECTBIATh TEXHUYECKOE YIIpaBIeHUE Pa3paboTKOM MTPOSKTOB
KBaHTOBOOIITUYECKUX CUCTEM JUIsl pEIICHHUs 3a/1a4 IUarHOCTUKH, HABUTAllUU, CBSA3H U KOHTPOJIS
KOCMHMYECKOTO MPOCTPAHCTBA
NJI-1 Ananu3 ucxoansix TpeOOBaHUN K pa3pabaThiBa€MOMY MPOEKTY KBAHTOBO-ONTUYECKUX
CUCTEM JUIsl pELIEHUs 3a/1a4 AUarHOCTUKH, HABUTALMH, CBSI3U U KOHTPOJII KOCMHYECKOTO
IIPOCTPAHCTBA
NJI-6 Pa3zpaboTka TeXHUYECKUX 3a/laHui Ha pa3paboTKy KBAHTOBO-ONTHUYECKUX CHCTEM B
LIEJIOM M X COCTaBHBIX YacTel, 3CKU3HBIX U TEXHUUYECKHUX IIPOEKTOB

N BKJIFOYACT:
AJIS TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

®dopma peanuzanuu: buneTsl (MMCEMEHHBIN OTIPOC)
1. Tecr 1 (TectupoBanue)
2. Tecr 2 (TectupoBanue)

®opma peanmzanmu: [TnceMenHas padora
1. Ompenenenne xapakTepUCTHK U TTapaMEeTPOB T'a30BbIX J1a3epoB (KoHTponpHas padoTa)
2. OmnpeneneHne XapakKTepUCTUK U TApaMeTPOB TBEPAOTEIbHBIX JlazepoB (KoHTposbHas
paborta)

®dopma peanusaiuu: Y cTHas popma
1. 3ammra BTOpOro nukia 1abopatopHsix padot (uckyccus)
2. 3amuTa nepBoro 1ukiIa JadoparopHsix padot (duckyccus)

BPC aucuuniavHbl

5 cemectp

Beca KOHTpOIBHBIX MepOnpUsITHiL, Y0

HNunekc KM- | KM- | KM- | KM- | KM- | KM-

Pa3nen mucimIuinebl KM- 1 2 3 4 5 6

Cpox KM: 4 8 12 15 15 15

I"a30BBIE N1a3epbl

OO6mas knaccudukaius ra3oBbix JazepoB. Coznanue
aKTUBHOH cpenpl. Pezonaropsl. CekTp U3ilydeHus u + + + +
PEKUMBI T€HEPALIUH.

FaBOpaSI)SIIlHLIC JIa3€phbl HA ATOMHBIX IEPEXOAaxX + + + +

Fa:«:opasp;{z(HLIe JIa3€pbl HAa MOHHBIX MEPEXOaax +




Jlazepsl Ha KoJebaTEeIHLHO-BpAIIATEIbHBIX MEpexoax
MOJIEKYJT

TBeproTenbHbIE Ja3ephbl

OcHOBHBIE XapaKTEPUCTUKH TBEPAOTENBHBIX
Ja3epHbIX aKTUBHBIX cpel. TpexypoBHEBBIE U
YETBIPEXYPOBHEBBIEC CPENIbI

Pexumbl paboThI TBEPAOTEIBHBIX J1azepoB. CrIocoObI
AKTUBHOM ¥ IMMACCUBHON MOIYJISITNHN TOOPOTHOCTH

OnTryecKkre HCTOYHUKY HaKayKU. Fa3opa3p>mele
JJaMIIbl HaAKa4YKH. I[I/IO,IIHBIG CHUCTCMbI HAKa4KH

OnTHyecKkue 1EMEHTHI TBEPIOTEIbHBIX JTa3€POB.
VYipasieHue NpoCTpaHCTBEHHBIMU U
CHEKTpPaJIbHBIMU TapaMeTpaMH J1a3epoB

Bec KM:

10

10

25

25

15

15

$O61mast yacte/J{j1st IPOMEKYTOUHOMN arTecTanund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETCHITHH pe3ynbTaThl  OOYYCHHS TIO
JUCIUILINHE
IK-1 N-1nk-1 AHaJIU3 UCXOAHBIX | YMETh: OrnpezienieHne XapakTepUCTHK U MTapaMEeTPOB ra30BbIX JIA3€POB
TpeOoBaHMt K | BBIOMpATh KPyT 3a7a4 B (KonTponbsHas pabora)
paszpabaTbIBacMOMY MPOCKTY | paMKax AHATHOCTUKH
KBaHTOBO-ONTHYECKHUX W3ITy4eHUs Ta30BbIX J1a3€POB
CUCTEM JUIS pEIICHUs 3aaad
JTUArHOCTHKHU, HaBUTAIlUH,
CBSI3U u KOHTPOJIS
KOCMHUYECKOT0
MIPOCTPAHCTBA
IK-1 N J1-6r1k-1 Pa3pabotka | 3HaTh: Tect 1 (TectupoBanue)
TEeXHUYECKUX 3aJaHUl HA | METOOUKHU JUArHOCTUKHU Tect 2 (TectupoBanue)
pa3paboTKy KBaHTOBO- | M3Iy4€HHS Ta30BBIX J1azepoB | OmpeneneHue XapakTEPUCTUK U TapaMeTPOB TBEPAOTENbHBIX JTa3epOB
ONTHYECKUX  CHCTEM B | C yUETOM COBPEMEHHBIX (KonTponwsHas pabora)

IMEJIOM M HUX COCTaBHBIX
qacTen, DCKU3HBIX u
TEXHUYECKUX ITPOECKTOB

TE€HJEHUUN Pa3BUTH
pruOOPOB KBAaHTOBOM
3IEKTPOHUKHU
COBpPEMEHHBIE
CTaHJapTU30BAHHBIE
METOJUKH MTPOBEACHUS
AKCIEPUMEHTAIbHBIX
HCCIIEIOBAaHUN U U3MEPEHUI
rapaMeTpoB U
XapaKTEPUCTHUK
TBEPJOTENbHBIX JIA3€POB
VYMmeTs:

3amura nepBoro uKia 1adopaTopHbIxX padboT (Auckyccus)
3amuTa BTOPOro LKKIIA J1abopaTOpHBIX padoT (uckyccus)




MMpOBOAUTH CTAHAAPTHBIC
OIlepalLuy B X0/1e
HCCIIEA0BAHUH IapAMETPOB
U XapaKTEePUCTUK
TBEP/IOTENIbHBIX J1a3€POB
HCIO0JIb30BATh COBPEMEHHBIE
CTaH/IapTU30BaHHbIE
METOAMKH ITPOBEACHUS
OKCIICPUMCHTAJIBHBIX
UCCIIeIOBaHU TapaMeTpoB
" XapaKTCPUCTUK I'a30BbIX U
TBEPJOTENbHBIX JIA3€POB
OIPCACIIATH IICPCIICKTUBHBLIC
HalpaBJICHUs Pa3BUTUSA
METOAUK NUAaTrHOCTUKHU
U3y4YEeHUs Ta30BbIX U
TBEP/IOTEJIbHBIX J1a3€POB




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. Tecr 1

@opmbl peasu3anun: bunets (MMCbBMEHHBINA OITPOC)

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa mnpoBeaeHusi KOHTPOJIbHOro Meponpusitusi: CTyneHTY BblJaeTcs BapuanT c 4
BOIPOCAMHM U 5 BapyaHTaMM OTBETa Ha Kaxblii. Ha BeimonHeHue orBoautcs 15 MUHYT.

Kpartkoe cogep:kanue 3aanus:
brnok-cxema na3epa BKIIIOYAeT B €O ............
1. GJOK MUTaHUS U PE30HATOP.
2. ONOK MUTAaHUS U aKTUBHYIO Cpeny.
3. aKTUBHYIO Cpely U PE30HATOP.
4. 610k nuTaHus, pabdouee BEIIECTBO Ja3epa U pe30HATOP.
5. 670K MUTaHUs, aKTUBHYIO CPENly U PE30HATOP.

CHekTp U3IIy4eHHs Ta30pa3psIIHOTO JIa3epa ONPEAEISETCS C YIETOM .............

1. OIHOPOAHOTO YUTUPEHUS JTUHUH U3Ty4YeHUS] aHCaMOJIsl YaCTHII.

2. HEOJHOPOIHOTO YITUPECHUS JIMHUH U3TyYEHUsI aHCaMOJIsl YaCTHII.

3. OTpakaTeIbHON CIIOCOOHOCTH 3€PKajl pe30HATOpA.

4. anepTypbl 3epKajl pe30HaTOpA.

5. HaNpsDKEHUSs, MPUIIOKEHHOTO K ra30pa3psIHON TpyOKe.
KoHTpoJibHbIe BONPOCHI/3a1aHUA:
3HaTh: METOAUKH JIHATHOCTUKH 1.C yueTom 4ero onpeaensercst CHeKTp U3Ty4eHUs
M3JIYYCHHUS] Ta30BBIX JIA3€pOB C razopa3psaHoro jiazepa?
Y4E€TOM COBPEMEHHBIX TEHIEHIUN 2.3a cy€T Yero co3/1aeTcsi HHBEPCHUSI HACEJIEHHOCTHU B
pa3BuTHUs NPUOOPOB  KBAHTOBOM aproHOBOM Jiazepe?
AIIEKTPOHUKHU 3.Kak Beirmsiut 6510K-cxema saszepa’?

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huoicnuii nopoe svinonnenus 3adanus 6 npoyenmax: 100
Onucanue xapaxmepucmuxu 6vinoIHeHus sHanus: Jlan BepHbI OTBET Ha 4 Bompoca.

Ouenka: 4
Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax: (5
Onucanue xapakmepucmuku 8blnoiHenus 3Hanus.; JlaH BEpHbIA OTBET Ha 3 BOMpOCaA.

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu 6vinoIHeHus 3nanus: Jlan BepHbI OTBET Ha 2 BOMpoca.

KM-2. Tect 2

®opmbl peanuzanuu: buners! (MMcbMeHHBIH 0npoc)
Tun KOHTPOILHOTO MeponpuaTHs: TecTupoBaHue
Bec koHTpOBbHOrO Meponpusitusi B BPC: 10




IIpouenypa mnpoBedeHHsi KOHTPOJIbHOro Meponpusitusi: CTyneHTY BblJaeTcs BapuaHT c 4
BOIPOCAMHM M 5 BapyaHTaMH OTBETA Ha Kaxblii. Ha BeimonHeHue otBoautcs 15 MUHYT.

Kpartkoe cogep:xanue 3ajaHus:
Bo30y:x/1eH1e HOHOB B aKTUBHBIX CPEax TBEPAOTEIbHbIX JIa3€POB OCYILECTBIIAETCS C
IMOMOIIBIO ....vvvnnnnnnnne.

. IIEKTPUYECKOTO TOKA.

. XUMUYECKON PEAKLIHUH.

. OIITHUYECKOT O U3ITYy4CHHUS.

. MEXaHUYECKOI'0 BO3/ICUCTBUS.

. KOMIJIEKCHOT'O UCII0JIb30BaHMs BceX (DAKTOPOB, IEPEUUCICHHBIX B IyHKTax 1-4.

DN D W N =

TBepaoTenbHbIH J1a3ep Ha HOHAX Nd3+ MOXeT paboTaTsh .................
. TI0 IByXYPOBHEBOU CXeMeE.

. IO TPEXYPOBHEBOI1 cxeme.

. TIO 4ETBIPEXYPOBHEBOM CXEME.

. TIO TPEX- | YETBIPEXYPOBHEBOI cxeMe.

. 10 JIt000i U3 NEepEeUnCIeHHbIX B MyHKTaxX 1-4 cxeM.

DN AW N =

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: COBPEMEHHBIC 1.C moMoI1IbI0 Y€T0 OCYIIECTBIISIETCS BO30YKICHHE
CTaHJapTU30BAaHHbIE METOAMKHU HMOHOB B aKTHBHBIX CPEIaX TBEPAOTEIbHBIX J1a3epOB?
MPOBEICHUS DKCIECPUMEHTAIBHBIX 2.ITo xakoi cxeMe MOXKET paboTaTh TBEPAOTEIbHBIN
WCCICIOBAaHUN U HU3MEpPEHUH naszep Ha noHax Nd3+?

mapamMeTpoB HW  XapakTEPUCTHUK 3.Uto npeacTasisieT cO00i KOHIIEHTPUUECKHUI
TBEPJOTEJIbHBIX JIA3EPOB pe3oHarop?

Onucanne MKAJbI OIICHUBAHUS:

Ouenka: 5
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax: 100
Onucanue xapakmepucmuxu 6binoaHeHus 3Hanus: JlaH BepHBI OTBET Ha 4 Bompoca.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu 6vinoIHeHus sHanus: Jlan BepHbI OTBET Ha 3 Bompoca.

Oyenka: 3
Huoicnuii nopoe evinonnenust 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuku 6blnoJIHe s 3Hanus: J|aH BEpHBINA OTBET Ha 2 BOMpOCa.

KM-3. Onpe)le.ﬂelme XAPaAKTECPUCTUK U MMAPaAaMETPOB I'a3oBbIX JI1a3€poB

®opmbl peaausanun: [lucpmennas pabora

Tun kouTpoabHOro Meponpusitusi: KontponsHas padora

Bec konTposbHOro meponpusitusi B BPC: 25

IIpouenypa mnpoBegeHHsi KOHTPOJIbHOro Meponpusitusi: CTyneHTy BbIIAaeTCAd BapHaHT,
cocrosimuid u3 3 3aga4. Ha pemenue 3aga4 OTBOAUTCS 2 aKaJIeMUYECKUX Yaca.

Kparkoe conepxxanue 3agaHus:
1) Onpenenurte 4ucIo0 aTOMOB HEOHA B IeJIN-HEOHOBOM JIa3epe, JUIMHA ra30pa3psaIHON TPYOKU
koTtoporo L =30 cm, a BHyTpenHuii nuamerp D = 1 Mmm. MomHocTs n3nydyenus nazepa P =
1,35 mBr. JIninnaa BoHb! reHepanuu A = 0,63 MxM. /[aBneHue cMecu renusi 1 HeOHa ) paBHO




500 ITa, pHe /pNe = 5:1, monsipHbIit 00BbeM Tpu naBinennu 1 Gap pasen 22,4 n. OLEeHUTE TaKKe,
KaKoe 4H1ciio (POTOHOB M3TyYaeT Kakblii aTOM HEOHA 3a OJJHY CEKYH]Y.

2) Jlnuna razopa3spsiiHoi TpyOku | apronoBoro nasepa paBHa 1 M, a BHyTpeHHHI uameTp 2 =
1,5 mM. I3BeCTHBI cleAyOIIKE MapaMeTphl pa3psia: IIIOTHOCTD AJIEKTpoHOB Ne = 10714 cm-3;
IUIOTHOCTH ToKa | = 10"3 A/cm2; HanpspkeHHoCTh ot E = 4 B/cm. PaccuunTaiite HanpshkeHne
Ha TpyOKe, AJIeKTpUYeCcKoe ConpoTHBiIeHne R u MomHocTs P paspsina.

3) IIpu Temneparype T = 370 K makcumManbHas HACEIEHHOCTh BEPXHETO JIA3EPHOTO YPOBHS
CO2-na3epa Jmax nocturaercs Mpu 3HaYCHUU BpaIllaTeIbHOIO KBAHTOBOTO YKCIa J,

npuOIMKEHHO paBHOM 17. Micnonp3ys 3T JaHHbBIE, paCCUUTANTE BpaILaTEIbHYIO IOCTOSIHHYIO
Br.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMmerb: BBIOMpaTh KpYyr 3aaad B 1.0Onpenenute MUHUMAIBHBIN KOA(P(OUIIMEHT OTPAXKESHUS
paMKax JUarHOCTHKU H3ITy4EHHS 3epKajia reJMi-HeOHOBOTO Jla3epa JUIMHOU 1M Juis
ra3oBbIX JIA3€pOB BO30Y’KJICHUS '€HEPALIMY Ha IJIMHE BOJHBI 633 HM 1 543

M. [lokazaTenu ycuneHus: ak THBHOM cpeibl K AJis
yKa3aHHBIX JUIMH BoJIH paBHbI 0,1 M-1 1 0,005 m-1.
2.Kakoii 1opKkHA OBITh ITTHHA Pe30HATOpA TeIINi-
HeoHoBoro Jazepa u CO2-nazepa st popMupoBaHUs
OJIHOM TIPOJIOJIBHOM MOJIbI, €CJIM MEXaHU3M YIIUPEHUS
KOHTYpa JIMHUU YCUJICHHsI 000UX J1a3epOB
JOTUIEPOBCKHIA?

3.KakoBa TepMuyecKas HaCeJIEHHOCTh HUKHETO
na3zepHoro ypoBHsa CO2-nazepa (3Heprus ypoBHs 1387,8
cM-1) mpu 600 °C?

Onucanne MKAJbI OIICHUBAHUS:

Ouenka: 5
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 99
Onucanue xapakmepucmuku evinonerus 3nanus.; OeHKa "OTIUYHO" BBICTABISAETCS, €CIIN
HAaMEUYEeH PallMOHANBHBIN MMyTh PEIICHHS BCEX 3a]a4, OMyuyeH BEPHbBIN KOHEUHBIN pe3yabTaT B BUJIE
(GOpPMYITBI M YUCIICHHOTO 3HAYCHUS, C KOPPEKTHBIM yKa3aHUEM BCEX Pa3MEPHOCTEH.

Oyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 66
Onucanue xapakxmepucmuxu ebinoneHus snanus: OueHkKa "Xopouo" BBICTABIIAETCS, €CJIN HAMEUYEH
paloHaIbHBINA MyTh peleHus 2 u3 3 3a1a4, MOJTy4eH BEpHbI KOHEUHBIN pe3ynbTaT B BUIE
(opMyIIbI M YMCIEHHOTO 3HAYCHMS, C KOPPEKTHBIM YKa3aHHUEM BCEX pa3MEpHOCTEH, INOO BEPHO
pereHsl 3 3a7a4 ¢ He3HAUYUTENIbHBIMU OIIMOKaMH B pacuéTax.

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 33
Onucanue xapakmepucmuku évinonnenus snanus: OneHka "ya0BIeTBOPUTEIHLHO" BBICTABIISCTCS,
€CJIM HaMEYeH PaIllMOHANBbHBIN MyTh perieHus 1 u3 3 3aja4, MoJiyudeH BEpHbIA KOHSYHBIH pe3ysIbTaT
B BUie (POPMYJIBI M YHUCIECHHOTO 3HAUEHHS, C KOPPEKTHBIM yKa3aHHEM BCEX pa3MEPHOCTEH, THO0
BEPHO pEIlICHBI 2 33]]aui C HE3HAYUTEIbHBIMU ONTMOKaMHU B pacuérax.

KM-4. OnpenesieHne XapaKTepuCTHK U MIApaMeTPOB TBEPAOTEIbHBIX JIA3¢POB

®opmbl peaausanun: [lucpmennas padbora
Tun koHTpoabHOro Meponpusitusi: KontponsHas pabora
Bec konTposbHoro meponpusitusi B BPC: 25




IIpouenypa mnpoBeaeHMsT KOHTPOJbHOro Meponpusitusa: CTyneHTy BbIaeTCs BapHUaHT,
cocrosituid u3 3 3ama4. Ha pemenue 3a1a4 OTBOAUTCS 2 aKaJIEeMUYECKHUX Yaca.

Kparkoe cogepxxanue 3aganus:
1. 3anumuTe u 00bsACHUTE, Kak noiyyaetcs (npuHuun [laynu, npaBuno XyHaa) o003HaueHHE
OCHOBHOTI'O 3HEPI€TUYECKOT0 YPOBHS TPEXBAJIEHTHOI'O PEIKO3EMENBHOr0 HoHa Tm3+.
Paccuuraiite konnyectBo LIITapKOBCKUX KOMIIOHEHT, HA KOTOPOE PACUICIIETCS OCHOBHOE
COCTOSIHUE B KPUCTAJUINYECKOM II0JIE.
2. B ycnoBusx temioBoro paBHoBecus npu T = 300 K oTHoIIEHHE HACEIEHHOCTEW HEKOTOPOU
napsl HeBbIpOXkIeHHBIX ypoBHEeH N1/N2 paBro 1/e. Beruuciure BeTUUMHY SHEPTeTHUECKOTO
3a30pa MeKIy HUMU. B kakoMm auana3oHe cekTpa HaXOAuTcs (POTOH ¢ TaKoM SHepruei.
3. Beruncnure AMUHY BOJHBI Imax, COOTBETCTBYIOIIYIO MAKCUMYMY paclpeieeHus] H3ITydeHHUs
abCOIIOTHO YepHOTo Teja Haxoadierocs npu temnepatype t =0 °C (1ea-Boga). Ykaxure, B
KaKo# 00J1aCTH CIEKTpa HaXOJUTCS 3TO M3ITyYSHHE.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTh: NPOBOAUTH CTaHAAPTHBIC 1.Kak paccunrats konuuectBo LlITapkoBckux
Omnepal B XOJE€ HCCIEIOBaHUMN KOMITOHEHT, Ha KOTOPOE PacIIEIIseTCs] OCHOBHOE
napaMeTpoB U XapaKTEPUCTHK COCTOsIHME B KpHcTayuindeckom nosie Ho3+?
TBEPJOTEIIbHBIX JIA3EPOB 2.Kak BBIUMCIUTH CKOPOCTh 3BYKa B KBAPIIEBOM CTEKJIC

IIPY BKJIFOYEHUHU YIBTPa3BYKOBOW BOJIHBI ¢ yacToToi 100
MI'1, npuBOAIIEH K OTKJIOHEHUIO J1y4a C JJIMHON BOJIHBI
632,8 um Ha yroxa 10,6 mpan?

3.Kak onpenennTs MAKCUMaIbHYIO TUKOBYIO MOLIHOCTh
HMITYJIbCa B TIPEATNOJIOKEHUH €T0 CUMMETPUYHON
TPEYroJabHON BpeMeHHON (hOPMBI ¢ U3BECTHOM dHEpruen
uMmnynbca Hakauku 1 KITJ{ nazepa?

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 99
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "0TINYHO" BBICTABIAETCS, €CIH
HaMEUY€eH PallMOHAIbHBIN MyTh PELICHHS BCEX 3a]a4, OJy4yeH BEPHbII KOHEUHBIN pe3yabTaT B BUJIE
(opMyIbI U YMCIEHHOTO 3HAYEHUS], C KOPPEKTHBIM YKa3aHHUEM BCEX pa3MEPHOCTEH.

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 66
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopouio" BEICTaBISETCS, €CITH HAMEUYEH
panMoHaNbHBIN MyTh peleHus 2 U3 3 3a/1a4, NOJIy4eH BEepHbI KOHEUHBIN pe3ylbTaT B BUJE
(opMyIbI U YMCIEHHOTO 3HAYCHMS], C KOPPEKTHBIM YKa3aHHEM BCEX pa3MEpHOCTEH, THO0 BEpHO
pemieHsl 3 3a7a4y ¢ HE3HAUYNTENFHBIMU OITHOKaMH B pacuéTax.

Oyenxa: 3
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax.: 33
Onucanue xapakmepucmuxu evinonnenus suanus: OneHka "y10BIeTBOPUTEIIBHO" BBICTABIIAETCS,
€CJIM HAMEYEH pallMOHAIBHBINA MTyTh pemeHns 1 u3 3 3a1a4, Moay4YeH BEPHBIM KOHEUHBIN PE3YJIbTAT
B Bujie (hOpMYJIbl M YUCIEHHOTO 3HAUEHHsI, C KOPPEKTHBIM yKa3aHHEM BCEX pa3MEpHOCTEH, TnO0
BEPHO pelleHbl 2 33/1a4U C HE3HAUNUTEIbHBIMU OIIMOKaMH B pacuérax.

KM-5. 3ammTa nepBoro nHukJia jadopaTopHbix padboT

®opmbl peanuzanuu: YcrHas Gpopma
Tun KOHTPOIBLHOIO MeponpuaTHs: J[MCKycCHs
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Bec xonTposabHoro meponpusitust B bPC: 15
IIpouenypa mnpoBeneHusi KOHTPOJbLHOro Meponpustus: CTyIeHTY BbIIAaETCS MO OJHOMY
BOIPOCY Ha KaXYI0 JT1a00opaTopHyo padoTy. Ha moAroToBKY K OTBETY OTBOAMTCS 15 MUHYT.

KpaTkoe conep:kanue 3a1aHusi:

Uewm ompenensieTcs: XapaKTep HACHIIICHUS YCUJICHUS U3TYYSHUS TeHepaluu?
UYrto Takoe KOH(OKAIBHBIN MMapaMeTp U pajieeBckas aiauHa? B uéM ux cmbici?
[lepeuniciiiTe OCHOBHBIE TUIIBI U XaPAKTEPUCTUKU UCTOUHUKOB HAKAYKU TBEPOTEIIbHBIX

Ja3epoB.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

YMers: HCIIOJIb30BaTh
COBPEMEHHbIE CTaHIAAPTHU30BAHHBIE
METOUKH IIPOBECHUS
9KCHEPUMEHTAIbHbIX

UCCIENOBAHUM  IapaMeTpoB U
XapaKTePUCTHK ra30BbIX U

TBCPAOTCIILHBIX JIa3CPOB

1.Kak paccuntbiBaercs k03(ppuimeHT ncnoap3oBaHus
sHeprun Hakayku? KakoB ero ¢pusnyeckuii cMpici?
2.0T1 4ero u Kak 3aBUCHUT MOJIOKEHUE TIEPETHKKU
peoOpa30BaHHOTO TayccoBa My4yKa, IPOIIEIIETO
coOMparoIyIo JUH3Y?

3.Yem oTnnyaeTcs OAHOPOAHOE HACHIIIICHUE OT
HEOAHOPOJAHOT0?

Onucanne MKAJbI OIIEHUBAHUS

Ouyenxa: 5

Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu evlnoanerus 3nanus: OueHKa "O0TIIMYHO" BBICTABIISIETCS, €CITU JaH
KOPPEKTHBIN M HCYEPIIBIBAIOIINNA OTBET HA OCHOBHBIC U JOIOJHUTEIBHBIC BOIIPOCHI

Ouyenka: 4

Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OleHKa "Xopouio" BEICTaBISETCs, €CIIH JIaH B
[EJIOM KOPPEKTHBIN U MCUEPIBIBAIOIINN OTBET HA OCHOBHBIE U JOTOJHUTEIBHBIE BOTIPOCHI, HO
JIOITYIIICHBI HE3HAYUTEIHHBIC OMMTUOKHU WM HETOYHOCTH

Oyenka: 3

Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinonneHus snanus: OueHka "ya0BIeTBOPUTENBHO" BBICTABIISETCA,
€CJIM OTBETHI Ha BCE BOIIPOCHI JaHbl IPEUMYIIIECTBEHHO BEPHO, HO JIONYLIEHbI IPUHIIUIIAATIbHBIE
OLIMOKH, KOTOpPbIE CTYACHT IO yKa3aHUSM IpenoiaBaTessi CMOT UCTIPaBHUTh.

KM-6. 3amura BTOPOro nukJja JJadopaTopHsix pador

®opmbl peanuzanuu: YcrHas Gpopma

Tun KoHTpoABLHOr0 MeponpusaTus: Juckyccus

Bec koHTpObHOrO Meponpusitusi B BPC: 15

IIpoueaypa mnpoBeaeHusi KOHTPOJBLHOro MeponpusaTHsi: CTyIeHTY BBIIAETCAd IO OJHOMY
BOIIPOCY Ha KaXIyI0 JabopaTopHyto padoTy. Ha moaroToBky kK oTBETY OTBOAUTCS 15 MUHYT.

KpaTlcoe CoA€cpKaHME 3alaHUA:

- C(bOpMYHHPYﬁTC METOJ ﬂ)KOHC& JJId pacucTa Hp606pa3OBaHI/I${ COCTOSIHUS ITOJIApU3allin

n3nydenus He-Ne nasepa.

e - OT Yyero 3aBMCUT BbIXOAHAA MOLLHOCTb Nasepa’?
e - KakoW napameTp KOJIMYECTBEHHO XapaKTepu3yeT cTeneHb Nogobus peasbHOro nyyYka rayccopomy?

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

| VmerTs: OTIPEENATS |

1.Yto Takoe nentpous nydka? Kak ero onpenenuts B
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MEePCIEeKTUBHBIE HamnpaBJICHUS cllydae HEPEPBHIBHOTO U AUCKPETHOTO pacipeeeHUs

pa3BUTUS METOJIUK JTUATHOCTUKU TJIOTHOCTHA MOTIIHOCTH?
U3ITy4eHUs ra3oBbIX u 2.Ilouemy BaTT-amriepHas xapakrepuctuka He-Ne
TBEPIOTEIBHBIX JIa3€POB Ja3epa UMeeT IKCTpeMyM?

3.Kak sxcneprMeHTanbHO ONPEAETUTh apaMeTphbl
Crokca u3ay4eHus TBEpJOTEIbHOrO Ja3epa?

Onucanne MKAJbI OIleHUBaHUS:

Ouyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu 6blnoaneHus 3nanus: OLeHKa "0TIMYHO" BBICTABIISIETCS, €CIIU JaH
KOPPEKTHBIN M NCUYECPIIBIBAFOIINNA OTBET HA OCHOBHBIC U JOIOJIHUTEIBHBIC BOIIPOCHI

Ouyenka: 4
Huoichuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evlnoineHus 3Hanus: OleHKa "Xopouio" BEICTaBISETCs, €CIIH JIaH B
IIEJIOM KOPPEKTHBIN M MCYEPIIBIBAOIINI OTBET HA OCHOBHBIC U JIOTIOJHUTEIBHBIC BOIIPOCHI, HO
JIOTTYIIICHBI HE3HAYUTEIHHBIC OITUOKHU WM HETOYHOCTH

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evlnoanenus 3nanus: OLeHKa "yJ0BIETBOPUTEIbHO" BBICTABIAETCA,
€CJIM OTBETHI Ha BCE BOIPOCHI JIaHbI TPEUMYIIIECTBEHHO BEPHO, HO JOMYIIEHbBI MPUHIIUITHAIbHBIC
OIIMOKHU, KOTOPBIE CTYACHT 0 YKa3aHUSIM MPENoaBaTelisi CMOT UCIIPABUTb.
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COJIEP)KAHUE OLIEHOYHBIX CPEJICTB NPOMEXYTOYHOM ATTECTAIIUA

5 cemecTp

®opma NPOMeKYTOUYHOM aTTecTalnu: JK3aMeH

IIpumep Onsiera

1. [TprHIMITEI ¥ METOIBI MOIYJISIINHN TOOPOTHOCTH PE30HATOPa TBEPAOTEIBHOTO JIa3epa.
DIEKTPOONTHYECCKUH MOIYISITOp A0OpoTHOCTH Ha KpucTamuiax KDP u LiNbO3 .

2. O6mas knaccudukanus Ja3epoB. Buasl Hakayku 1a3epoB. MexaHu3M CO3AaHHs aKTUBHON
Cpellbl B ra30pa3psIHBIX Jia3epax.

3anaua. [Ipu kakoi HanmOombIel nauHe pesoHaropa L He-Ne masep ¢ mumpuHoi auHuN
reneparuu 1 [T eme OyaeTr pabotath B 0OTHOYACTOTHOM PEXKHUME?

IIpoueaypa npoBenenust

CryneHTy BblaeTcs OUJIeT ¢ 2 TeOpEeTUYECKUMH 3a1aHusIMH U | 3agaueil. Bpems Ha moaroToBky Kk
oTBeTy - 60 MUHYT.

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 U KOHMPOIbHBIX 60NPOCOB NPOGEPKU PE3YbHIAN 08
0CBOCHUA OUCUUNTUHDI

1. Komnerenunst/Uuankarop: MJI-1nk-1 AHanu3 ucXxoqHbIx TpeOoBaHUM K pa3padaThiBAEMOMY
MPOEKTY KBAHTOBO-ONTUYECKUX CUCTEM JJIsl pEIICHU 3a/1a4 JUArHOCTUKH, HABUTAIINH, CBSI3U U
KOHTPOJISI KOCMUYECKOTO MPOCTPAHCTBA

Bomnpocel, 3axanus
1.CriekTp U3ny4eHus U peKUMBbI T€HEpaLuU ra30pa3psiAHOro Ja3epa.
2.01eHUTE YHCI0 BOZMOXKHBIX MO/ JUIsl aprOHOBOTIO JIa3epa co CIAEAYIOUIMMH MapaMeTpaMu:
JuinHa BostHbI 0,488 MKM; 1nMHA pe3oHaTopa 1M; AuaMeTp 3epKall pe3oHaTopa 2cM; IUPHUHA
KoHTypa ycuienusd 3,5 I'T'; koapduument orpaxenus BoixogHoro 3epkana 0,9. Bropoe
3€pKaJIo — TIIyXO€.
3.I'azopa3psigHbie Ja3epbl Ha aTOMApHBIX Nepexoaax. OOmas XxapakTepUCTHKA TeInii-
HEOHOBOT0 JIa3epa.

Matepuaibl 1/151 IPOBEPKH OCTATOYHBIX 3HAHUM
1.3 kaknX KOMIIOHEHTOB CKJIaJbIBAETCS] BHYTPEHHSS SHEPTHsI MOJIEKYJIbI BELIECTBA?
OTBeTHI:
a) BHyTpeHHsIs sHeprus MoJIeKyJIbl BEIeCTBa CKIIaAbIBaeTCs U3: 1) 3HEPTUH MOCTYNATENbHOTO
JBUKEHHS aTOMOB; 2) 3HEPTUHU BpalllaTeIbHOIO ABMKEHUS ]Ipa; 3) SHEpPTruu Kosie0aTeIbHOTO
JIBUKEHHUS s1/Ipa.
0) BHyTpeHHss sHeprusi MOJIEKYJIbl BEIlleCTBa CKJIaAbIBaeTCs U3: 1) SHEpruHu sijipa aTOMOB B
COCTaBe MOJIEKYJIBI; 2) MOTEHIMAIbHON SHEPTUH aTOMOB OTHOCUTENBHO UX MOJI0XKEHHUS
paBHOBeCHUS; 3) PHEPTUHU yIPYTron aedopMaIiui MOJIEKYJIbI.
B) BHyTpeHH:s 2HEpPIHs MOJIEKYJIbl BELIECTBA CKJIAIbIBAETCS U3: 1) SJHEPTUHU CBSA3H aTOMOB; 2)
SHEPTrUH CBSI3U AJIEKTPOHOB; 3) SHEPTUH BAJIEHTHBIX 3JIEKTPOHOB.
r) BHyTpeHHss sHeprus MoJeKyJIbl BEIEeCTBa CKIAAbIBaeTCs U3: 1) MOTEeHIMANbHOM SHEprun
AIIEKTPOHOB B aTOME; 2) SHEPTUu KoyeOaHUIl aTOMOB OTHOCHUTENBHO UX MOJIOKEHUS
paBHOBECHSI; 3) SHEPIUU BPALIATEIbHOTO IBUKEHUS MOJIEKYJIbI.
BepHnsiit otBeT: T) BHYTpeHHSIs SHEPTHs MOJIEKYITbI BEIIECTBA CKIaAbIBaeTCs u3: 1)
MOTEHIMAILHON SHEPTUH FIEKTPOHOB B aTOME; 2) SHEPruM KojeOaHHii aTOMOB



OTHOCUTEJIbHO UX IMOJIOKEHHUS PAaBHOBECHUS; 3) SHEPTrUU BpaIaTeIbHOTO JIBUXKEHUSI
MOJIEKYJIBI.
2.3aueM B KOHCTPYKLIUHU T'eJIMH-HEOHOBOIO Jla3epa UCIIOJIb3YIOTCS HAKJIOHHbIE TOPLIEBBIE OKHA
razopaspsaHoi Tpyoku?
OTBeTHI:
a) TopueBble OKHA ra30pa3psIHON TPYOKH ycTaHABIMBAIOTCS MO yriioM bprocTtepa asns
(bopMHpOBaHUs TUHEHHO MOISIPU3OBAHHOTO U3ITyYCHHUS.
0) Haknonnble TopiieBbie OKHA ra30pa3psiiHON TPYOKH yCTaHABIUBAIOTCSA I YIIPOILIEHUS
IIPOLIEIYPHI FOCTUPOBKU PE30HATOPA.
B) HakioHHBIE TOpLIEBbIE OKHA ra30pa3psIHON TPYOKH yCTaHABIMBAIOTCS AJIS1 YMEHBIICHUS
PacXOIMMOCTH U3IIy4YEHHUS.
r) Hakionnsle TopiieBbie OKHA ra30pa3psiiHON TPYOKH yCTaHABIUBAIOTCS JJIs OBBILICHUS
YCTOMYMBOCTH PE30HATOPA.
Bepnpiii otBet: a) TopiieBbsie 0KkHa ra3opa3psiiHOi TPyOKH YCTaHABIUBAIOTCA MO/ YTIIOM
Bproctepa mis hopMupoBaHus TMHEHHO MOISAPU30BAHHOTO H3ITYUCHHS.
3.Uem oOwsacusercs manbiii KI1J] renuii-HeoHOBOTO J1azepa?
OTBeTHI:
a) Mansiii KI1/] renuii-HeoHOBOTO J1a3epa 00BACHSAETCS MallbiIM 00bEMOM HHBEPCHOM cpebl U
maineiM KII/] pe3onaropa.
0) Mausriit KIT/] renuii-HeOHOBOTO Jiazepa 0OBSICHSACTCS MaJIbIM KBAHTOBBIM BBIXOJIOM M MaJIbIM
00BEMOM MHBEPCHOW CpEJIbI.
B) Mansiii KI1JI renuii-HeoHOBOTO J1a3epa 0OBICHICTCS MaJIbIM KBAHTOBBIM BBIXOJOM U MaJIbIM
KII pe3onaropa.
r) Manerit KIT/] renuii-HeoHOBOTO J1a3zepa 00BSICHAETCS MaJIbIM KBAHTOBBIM BBIX0JIOM, MaJIOH
3P PEKTUBHOCTHIO SJIEKTPOHHOM KOMIIOHEHTHI 11a3Mbl 1 ManbiM KI1/] pezonaropa.
Bepnsriii otBeT: 1) Mansriii KITJI reauii-HeoHOBOTO J1azepa 0OBSICHICTCS MaJIbIM
KBaHTOBBIM BBIXOZOM, Maioi 3()(h)eKTUBHOCTBIO AIIEKTPOHHON KOMITOHEHTHI TUIa3Mbl U
MmansiM KI1/] pe3onaropa.
4. Yem obbsicHsieTcst oTHOCUTENbHO Bhicokuit KIIJ] mazepoB Ha cMeCH YIIIEKHUCIOTO ra3a 1
azora?
OTBeTHI:
a) OtHocutenbHO Beicokuil KI1/] 1a3epoB Ha cMecH yrieKHCIoro ra3a u a3oTa 00bsICHAETCs
0O0JBIIMM KBAaHTOBBIM BBIXOJIOM M BBICOKOW 3()()EKTUBHOCTHIO AJIEKTPOHHON KOMIIOHEHTHI
J1a3MBbl.
6) OtaocurtensHo Beicokuit KIIJ] mazepoB Ha cMeCH YIJIEKMCIIOTO ra3a v a30Ta 00bsICHAETCS
BBICOKOM TEMIIEPATYPOU ra30BOr0 paspsja.
B) OtHOCcuTenbHO Beicokuii KII/] 1a3zepoB Ha cMecH yIriIeKHCIIOro raza u a3oTa 00bsICHIETCA
WHTEHCUBHBIM OXJIQKIEHUEM Tra30pa3psIHON TPYOKH.
r) OtHocutensHO Bbicokuil KITJ[ mazepoB Ha cMecH yrieKucaoro ra3a 1 a3otra oObsICHAETCS
00JIB1I0H TPO3PAYHOCTHIO OKOILIEK I'a30pa3psAHON TPYOKH U MOJUIOKEK 3epKajl pe3oHaTopa.
Bepnpriii otet: a) OTHOCUTENbHO Bhicokuid KI1/] 1a3epoB Ha cMecH yIIIEKHCIIOro raza u
a30Ta 00BACHAETCS OOJBIIUM KBAHTOBBIM BBIXOJIOM U BBHICOKON 3(()EKTUBHOCTHIO
3JIEKTPOHHOW KOMIIOHEHTHI TUIa3MBl.

2. Komnerenuuss/Muauxarop: M/1-6nk-1 PazpaboTka TexHMUECKUX 3aJJaHUI Ha pa3paboTKy
KBaHTOBO-ONTUYECKHUX CUCTEM B LIEJIOM U UX COCTABHBIX YaCTEH, SCKU3HBIX U TEXHUUECKHUX
IIPOEKTOB

Bomnpocel, 3axanus

1.be3bI3nyuaTeNnbHbIE TePEX0Ibl B TBEPIOTENbHBIX JIA3EPHBIX cpeax. Bpems sxu3Hu
BO30YXI€HHOTO cocTosiHUA. DopMa criekTpanbHOM JuHIH. OTHOPOTHOE i HEOTHOPOIHOE
yirpenue. CedeHne norioneHusl.
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2.YetbIlpexypoBHeBas JlazepHas cpena Ha npumepe kpuctawia MAT ¢ Nd3+. OcHoBHBIE
bu3HYecKue U CeKTpocKonudYeckre napameTpsl kpucramia MAT ¢ Nd3+.

3.OCHOBHOE U JIOTIOJHUTEIHHOE YCIOBHE CAMOBO30YXKICHUS Ja3epa.

4.Koprmyc pe3oHaTopa COCTOUT U3 TPeX CTEeP:KHEH, KXk Iblil U3 KOTOPHIX BBIIIOJHEH U3 HHBapa
U UMeeT GopMy KpYroBoro muinHapa juimHoi L = 1 M u quamerpom d = 1,5 om.
Temneparypa crepxkneit T = 300 K. Moayns FOnra uasapa G = 14000 kr/mm2. OuieHute
TEOPETUUECKUM Npeesl OTHOCUTEIbHOW HECTAOUILHOCTU YaCTOThI T€HEpaLUK eI -
HEOHOBOTO JIa3epa C TAKUM PE30HATOPOM U MPEENIbHO JONYCTUMYIO BEIMYMHY U3MEHEHUS
JUIMHBI pe30HaTOpa.

5. TpexypoBHeBas cpefia Ha ipuMepe Kpuctaiia pyouna. OcHOBHBIE (hU3MUECKUE U
CHEKTPOCKOITMYECKHE TTapaMeTphbl KpUcTallia pyoHrHa.

6.11okazaTenp yCuiIeHUs aKTUBHOM Cpeibl aproHOBOTO Jla3epa Ha JIMHUU u3inydeHus 0,488 Mxkm
paBeH 0,8 1/m. [lnametp razopa3spsiaHoit Tpyoku d = 3 mm, junHa TpyOku | = 1m. Hanpsbkenue
Mexay aHogom u katosoMm paHo U = 300 B. Onpenenure KIIJI 1 MonHOCTh M3Ty4YeHUs
TaKOoro Jia3epa.

7.J1azepHas reneparnus. [Ipeodpa3zoBanue sHEpTUM B TBEpAOTENbHBIX a3epax (T/I).
HobpotHocTh pe3onaropa T/I.

Matepuanbl /151 IPOBEPKH OCTATOYHbIX 3HAHUM

1.Kak MOXHO ycuJInTeNnb U3J1y4€HUs IPEBPATUTH B TeHEpaTop?
OtBeTsl:
a) [lnst mpeBpallieHust yCUIUTENs U3Iy4eHHs] B TeHEPaToOp HE0OX0IMMO HUCII0JIb30BATh
ONTUYECKUI pe30HaTOp, 00ECIeUNBAIOLINH OJOKHUTEIbHY OOPaTHYIO CBS3b.
0) lnst mpeBparieHust yCUIINTENS U3TY4YEeHUsI B TeHepaTop HE0OX0AUMO 00ECTIeUYUTh OOJIBIIIOE
YCUJICHHE U3JIy4Y€HUs B aKTUBHOM cpefe.
B) Jlns1 mpeBpallieHys yCUJINTENs U3Jy4eHUsl B TeHEPaTop HEOOX0AUMO YMEHBIUIUTD [TOTEPU B
00BEMeE Ta30BOr0 pa3psja.
r) [l npeBpalleHus yCUIUTENs U3y4YeHUs! B TEHEpaTop HE0O0X0IMMO 00eCTIEYUTh OOJIBIIYIO
CKOPOCTbh HAKAQ4YKH aKTUBHOW CPEJIBI.
Bepnplii otBeT: a) J{ns npeBpalieHns yCUIIUTENs U3JIy4eHUs B TeHEpaTop HEOOXO0AUMO
HCIOJIb30BaTh ONTHYECKUI pe30HATOpP, 00eCTeUNBAIOIINN TOJI0KUTEIbHYIO 0OpaTHYIO
CBSI3b.
2.ITo kakuM IpHU3HAKAM MPOBOJIUTCS Kiaccudukanus azepoB?
OTBeThI:
a) Knaccudukanus nazepoB npoBoIUTCS MO TPEM MpU3HAKaM: 1) COCTOSIHMIO MOJISPU3ALIUT
W3IIY4EHHUS; 2) CPOKY CIYKOBI; 3) CpeTHEeN MOITHOCTH U3Ty4eHNS,
6) Knaccudukarus nazepoB NpoBOAUTCS MO TPEM MpHU3HAKaM: 1) MOILTHOCTH Jla3epa; 2) AJIUHE
BOJIHBI U3JIY4€HHUS; 3) peKUMY TeHepalu (HenpepbIBHbIN, UMITYJIbCHBII).
B) Kitaccuduxanus na3epoB mpoBOIUTCS 10 TPEM IpU3HaKaM: 1) arperaTHOMY COCTOSTHUIO
aKTUBHOM cpefpl; 2) pr3nueckoMy MPUHIMITY HaKauKu (ra3opa3psHble, Ta30JuHAMUYECKHE, C
ONTUYECKOI HaKayKOM, C UCIOJIb30BAaHUEM pP-N-Tiepexo/1a); 3) BpEMEHHOMY PEXHUMY HaKauKu
(HeTpepbIBHAS, UMITYJIbCHAS).
r) Knaccugukanus nazepoB npoBoAUTCS MO TPEM NMpu3HaKam: 1) rabapuTHBIM pazMepam; 2)
Mmacce usnydarens; 3) KIT/.
Bepusliit otBet: B) Kitaccuduxarus ga3epoB NpoBOAXUTCS 10 TPEM MpH3HaKaMm: 1)
arperaTHOMy COCTOSTHUIO aKTUBHOMH cpefbl; 2) (u3nyecKoMy NPpUHIMITY HAKauK1
(razopaspsiiHble, Fa30INHAMUYECKHE, C ONITUYECKON HaKauyKoM, C UCIIOJIb30BAHUEM P-N-
nepexo/ia); 3) BpeMEHHOMY PeKUMY HaKauKH (HEIpephIBHAs, UMITYJIbCHAs ).
3.0t kakux (aKkTOpOB 3aBUCHUT MOKa3aTeNb YCUICHUS HHBEPCHOM cpeJibl?
OTBeThI:
a) [Toka3zarens ycuneHUs: HHBEPCHOM Cpe/Ibl 3aBUCUT OT JOOPOTHOCTH PE30HATOPA.
6) [lokazarenb yCUII€HHUsS HHBEPCHON CPEbl 3aBUCUT OT MHBEPCUU U Mapa3uTHBIX MOTEPD B
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TaKoM cpee.
B) [lokazaTenpb ycuieHuss HHBEPCHOM Cpeibl 3aBUCUT OT CIIEKTpa COOCTBEHHBIX YaCTOT
pe3oHaropa.
r) [Tokaszarens ycuaeHHUss HHBEPCHOM Cpefibl 3aBUCUT OT MHBEPCUH U CHJIbI OCLMILIATOPA JUIs
KOHKPETHOT'O IIepexo0/1a, a TaKkKe BuAa (DYHKIIHH, ONMCHIBAIOIIECH YaCTOTHBIA KOHTYP
CIIOHTAHHOM! JINHUY U3JTYy4CHHUS.
Bepnpiii otBeT: ) [loka3aTens ycuaeHUs: MHBEPCHOM cpesibl 3aBUCUT OT UHBEPCHUU U CHIIbI
OCLMJLIIATOPA JJI1 KOHKPETHOI'O NEepexo/1a, a TaKkKe BUa GYHKINHU, OIUChIBAIOIIEH
YaCTOTHBIN KOHTYP CIIOHTAaHHOH JIMHUY U3JTy4CHUS.
4.3a4yeM B KOHCTPYKIMH Jla3epa HYKEH pe3oHaTop?
OTtBeThI:
a) Pezonarop HyXeH 11 CO3/1aHMs NT0JIOKUTENILHON 0OpaTHOM CBSI3U B CXeMe I'eHepaTopa 1
(dbopmupoBaHus TpeOYeMbIX MPOCTPAHCTBEHHBIX, YACTOTHBIX M MOJISPU3ALMOHHBIX
XapaKTEPUCTUK U3ITyYCHHUS.
0) Pezonarop Hy)XeH A7 CO3/JaHUS TTOJIOKHUTEIBHON 00paTHOI CBA3H B CXeMe reHepaTopa u
YBEJIMUYEHHUS MOILIHOCTH JIA3EPHOTO U3IyYCHMUS.
B) Pe3onaTop Hy)KeH [T CO3/1aHus TTOIOKUTEIBHOW 00pPAaTHOM CBSA3M B CXEME I'eHeparopa u
YMEHBILEHUS IOTEPDh B aKTUBHOM cperie.
r) Pezonarop HyXeH AJisi CO3IaHMsI ITOJIOKUTEIFHON 00OpaTHOH CBSI3U B CXeMe TeHepaTopa 1
YBEJIMUEHUS CTENICHU JIMHEWHOH MOJISApU3aLMY JIA3€PHOIO U3ITyUEHUS.
Bepuslii oTBet: a) PesoHaTtop HyXeH Ui CO31aHUs MOJIOKUTEIIbHOW 00paTHOW CBSI3U B
cxeme reHeparopa u GopMHpOBaHUs TPeOyeMbIX IPOCTPAHCTBEHHBIX, YACTOTHBIX U
MOJIAPU3ALUOHHBIX XapaKTEPUCTUK U3ITYUECHHUSL.
5.Kakoil BuJ1 uMeeT crieKTp cOOCTBEHHBIX YacTOT pe3oHaTopa’?
OTBeThI:
a) Jlns onpenesiéHHON MONepeyHOi MO/IbI CIEKTP COOCTBEHHBIX YAaCTOT PE30HATOpA UMEET BH/L
JIMHUM, SKBUJIUCTAHTHO PACIIOJIOKEHHBIX Ha IlIKaJIe 4acToT.
6) CriekTp COOCTBEHHBIX YAaCTOT P€30HATOpA UMEET BHJL JINHUH, SKBUIMCTAHTHO
PAacCIIOJIOKEHHBIX HA MIKAJIE YaCTOT.
B) CrieKTp COOCTBEHHBIX YaCTOT PE30HATOPA UMEET BUJ IMHUH, PACTION0KEHHBIX
OTpeIeTICHHBIM 00pa30M Ha IIIKaje 4acToT.
r) CriekTp cOOCTBEHHBIX YaCTOT pe30HATOpa MPEACTaBIAET COO0H rpymiy JMHUIN pazHOU
[IMPUHBL.
Bepuslit otBet: a) [l onpeneneHHoN nonepeyHoi MOAbI CIIEKTP COOCTBEHHBIX YaCTOT
pe3oHaTopa UMeeT BUJ JIMHUM, SKBUIUCTAaHTHO PACIIOJIOKEHHBIX Ha IIKaJIe YacTOT.
6.HazoBuTE OCHOBHBIE THUIIBI FA30BBIX JIA3€POB?
OTBeThI:
a) OCHOBHBIMHU THITAMU Ta30BBIX JIA3€POB SBJIAIOTCS JIa3epbl HA CAMOOTPAHUYEHHBIX NEPexoaax
Y PEKOMOMHAIIOHHBIE J1a3€ephl.
6) OCHOBHBIMHU THUITaMU Ta30BbIX JA3€POB SBISAIOTCS ra30pa3psiiHble U ra30IMHAMHUYECKUE
Ja3epsl.
B) OCHOBHBIMM THUIIAMHU I'a30BbIX JIA3€POB SABIIAIOTCS aTOMAPHBIE, HOHHBIE U MOJIEKYJISIPHBIE
Ja3epsl.
r) OCHOBHBIMHU THITAMU Ta30BBIX JIA3€POB SBIISAIOTCS OTHAsTHHBIE Ja3€phl, JIa3epbl C MEAJICHHON
MIPOKAYKOM U J1a3ephbl C OBICTPOI MPOKAUKOM.
BepHnbplii oTBeT: B) OCHOBHBIMU TUIIaMH Fa30BbIX J1a3€POB SABJISIOTCSA aTOMapHbIE, HOHHBIE
Y MOJIEKYJIIPHBIE JIa3€pBHl.
7.I1o kakoit cxeme paboTaeT pyOHMHOBBIH J1azep?
OtBerTsI:
a) PyOuHOBEI 1azep paboTaeT 1o YeThIPEXyPOBHEBOM CXEME.
0) PyOunoBbII1 1a3ep paboTaeT mo TpEXypOBHEBON CXEME.
B) PyOuHOBBI J1a3ep MOkeT paboTaTh U 10 TPEXYPOBHEBOM U MO YETHIPEXYPOBHEBOM CXeMe.
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r) PyOuHOBSII na3ep paboTaeT Mo MHOTOYPOBHEBOM CXeMe, TaK KaK MpH CO3JJaHUU MHBEPCHH
HCITOJIB3YIOTCSI HECKOJIBKO IOJIOC MOTJIOMICHUS SJHEPTUU U3JTYUYEHHUSI ONITUYECKON HAKAYKH.
Bepwnbiii otBet: 0) PyOnHOBBIH J1a3ep paboTaeT o TPEXypOBHEBOU CXEME.
8.Ha3zoBuTe XapakTepHble 3HaYEHUs JUIMHBI BOJIHBI U3JIy4€HUS T€IM-HEOHOBOTO JIa3epa
OTBeTHI:
a) 0,4328 mxwMm; 1,15 mxm; 10,6 MKM.
6) 1,06 mxm; 0,53 mxm; 10,6 MKM.
B) 0,6328 mkwMm; 1,15 MxMm; 3,39 MkMm.
r) 1,15 mxm; 3,39mkMm; 10,6 MkM.
Bepwnsriii oteT: B) 0,6328 MxMm; 1,15 Mxm; 3,39 MKM.
9.Kakue MOITHOCTH U3JTyYEHUS B HEIIPEPHIBHOM PEKUME JTOCTUTHYTHI B TPOMBILIIEHHO
M3TrOTaBJIMBAEMBIX I€JIMH-HEOHOBBIX JIazepax?
OTBeThI:
a) JIo 1 Br.
0) B mHoromonoBbix s1azepax g0 100 MBT; B o1HOMO0OBBIX J1a3epax — 10 55 MBT; B
OJHOYACTOTHBIX Jlazepax — a0 1,5 mBT.
B) Jlo 2 Br.
r) 1o 100 MBr.
Bepusriii otBet: 6) B MHOrOMO10BBIX a3epax 10 100 MBT; B 0IHOMOOBBIX JIazepax — 710
55 MBT; B 0lHOYACTOTHBIX Jiazepax — j10 1,5 MBT.
10.ITouemy yacToTa cie0oBaHUsI UMITYJILCOB I'€HEpaIly HEOMMOBBIX JIA3€POB HA UTTPHUI-
ATIOMHUHUEBOM I'paHaTe Ha HECKOJIBKO MOPSIIKOB OOJIBIIIE YACTOTHI CIIEIOBAaHUS UMITYJIHCOB
reHepaly HEOIMMOBBIX JIa3epOB Ha CTEKJIe?
OTBeTHI:
a) [loroMy 4TO MeHbIIask YaCTh U3TYUEHHUS JIAMITbI HAKAYKH JIOXOJUT 10 BHYTPEHHEH YacTu
CTEKJIIHHOM MaTpHULbl AKTUBHOI'O 3JIEMEHTAa HEOJIMMOBOTO Jla3epa Ha CTEKJIE.
6) [loromy 4TO TMaMETp CTEKJITHHOTO AKTUBHOI'O AJIEMEHTa MPUMEPHO Ha TOPSAIOK OO0JIbIIIe
JTUaMeTpa aKTUBHOTO JIEMEHTa, BBIOTHEHHOTO Ha 6aze AT
B) [loTOMY 4TO TEMIOMPOBOAHOCTH CTEKJIA 3HAYUTEIILHO MEHBIIIE TEMIONPOBOIHOCTH UTTPHIA-
amomuHueBoro rpanara AT, u 9To 3aTpynHsAET TEIIOOTBO U3 00beMa aKTUBHOTO AJIEMEHTA
K €r0 OXJIK/1aeMOU OBEPXHOCTH.
r) [ToTOMy uTO TUAMETP AaKTUBHOTO AJIEMEHTA Jla3epa Ha CTEKJIE HAMHOTO TIPEBHIIIAET AUAMETP
aKTHUBHOTO 3yieMeHTa J1azepa Ha AT u 1o onpezenser Oonbline NOTEPH U3JIyUYEHUs B
HEOJMMOBOM JIa3epe Ha CTEKJIE.
Bepnpriii otBet: B) [IoTOMY 4TO TEMIONPOBOAHOCTh CTEKIIA 3HAYUTEIILHO MEHBIIIE
TEIJIONPOBOJHOCTH UTTpU-antoMUHUEBOro rpaHata AT, u 3To 3aTpyaHseT TEMI00TBO
13 00BbEMa aKTUBHOTO JIEMEHTA K €r0 OXJIAKIAEMOM TTOBEPXHOCTH.
11.01 4yero 3aBUCUT €CTECTBEHHAs LIMPUHA CIEKTPAIbHOU JTMHUN?
OTBeTHI:
a) EcTecTBeHHas miMprHa ClIEKTPaIbHOM JIMHUU 3aBUCUT OT aMIUIUTY bl KOJIeOaHMi
M3JTy4aroiel YaCTUIIBI.
0) EcTecTBeHHas mMprHa CIEKTPATBLHON JTMHUH 3aBUCUT OT CKOPOCTH BpAIllEHUs U3Ty4aroIiei
YaCTHIIBI.
B) EcTecTBeHHas mIMpUHA CIEKTPATbHOM JIMHUU 3aBUCUT OT CKOPOCTH JABMXKEHUS U3Ty4arolen
YaCTHIIBI.
r) EcTecTBeHHas muprHa CEKTPAIbHOMN JIMHUU 3aBUCUT OT BPEMEHHU KU3HU KOMOMHUPYIOIIUX
YPOBHEM.
Bepuriii otBeT: T) EcTecTBeHHAs MIMpUHA CIEKTPAIbHOM JIMHUM 3aBUCUT OT BPEMEHHU
KU3HU KOMOMHHUPYIONTUX YPOBHEH.
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II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakmepucmuku evtnonanenus 3nanus. Ouenka «OTIIMYHO» BoicTaBiIsS€TCS CTYICHTY,
MPaBUJILHO BBIMOJHUBILIEMY MPAKTUYECKOE 3a-AaHUE, KOTOPBIH MOKa3all IPU OTBETE Ha BOMIPOCHI
9K3aMEHALIMOHHOTO OMiieTa U Ha JOTOJIHUTEb-HbIEe BOPOCHI, UTO BJIAJ€eT MaTepPUaIOM U3yYECHHOU
JUCITUTIMHBI, CBOOOIHO IPUMEHSICT CBOM 3HAHHUS JUISl OOBSICHEHHS Pa3IMYHBIX SBJICHUHA U PEIICHUS
3azad.

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakxmepucmuxu evinoanenus snanus: Onenka «XOPOILIO» BbicTaBiseTcs CTYAEHTY,
NPaBIIBGHO BBIIOJIHUBIIEMY ITPAKTUYECKOE 33/1a-HUE M B OCHOBHOM IIPaBHJILHO OTBETUBILEMY Ha
BOIIPOCHI 9K3aMEHAIIMOHHOTO OMJIeTa M Ha I0-TIOJIHUTENbHBIE BOIIPOCH, HO IOIYCTUBILIEMY TIPU
ATOM HETIPHHLUIHAAIBHBIC OIIUOKH.

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu gvtnoanerus 3nanus: Ouenka «Y JOBJIETBOPUTEJIBHO»

BBICTABIIACTCS CTYJEHTY, KOTOPBIN B OTBETaX Ha BOIPOCHI 9K3aMEHAIIMOHHOTO OUJIeTa JOMYCTHII

CYILIECTBEHHBIE U JJaXKe TpyObIe OIMMOKH, HO 3aT€M UCIIPa-BUJI UX CaM, a TAK)KE HE BBITTOJTHIII
MPAKTHYECKOE 3aJ]aHKe U3 SK3aMEHAIIMOHHOT0 OuieTa, HO JI1-00 HaMeTUJI MPaBUIIbHBINA YT €ro

BBITNOJIHEHMS], TMOO0 MO yKa3aHUIO SK3aMEHATOpa PEeLnI Ipy-TYIO 3aJ1auy U3 TOro e pasjesna

JUCIUTIAHBI.

1I1. IIpaguna évicmasnenus umo2o8oi OyeHKu no Kypcy

Onenka ompenensercs B cooTBeTCTBUM ¢ [losnokeHuem o OaylbHO-PEHTHMHIOBOM cHUCTeMeE AJs
crtynentoB HUY «MDW» Ha ocHOBaHMH CEMECTPOBOM U 3K3aMEHAI[MOHHOM COCTABIIAIOIINX.
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