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PABOYAS TIPOIT'PAMMA JUCHHUITJIMHBI
JlazepHas ¢pusuka
Hamnpasnenue noaroroku 03.06.01@usuxa u acmpornomus
[Mpoduns «lazepnas gusuxa»
dopma MoAroToBKH (0YHAs)

Kypc 2 cemectp 4
nexkuuu 54  dac.

MPAKTHUYCCKUC 3aHATUA HC MPEAYCMOTPCHBI.
nabopaTopHbIe PAOOTHI HE IPEYCMOTPEHBI.

¢ ucnonp3zoBanreM MAO nek. 18 wac.

BCET0 YacOB KOHTAKTHOM paboTel 54  wac.

B TOM YHCJIe ¢ ucronb3oBanueM MAO 18  wac., B 2IeKTpOHHOMU (hopme yac.
camocTosiTenbHas padora 126 wac.

B TOM YHMCJIE Ha MTOJTOTOBKY K ’k3aMeHy 18  wac.

KypcoBas paboTa / KypcOBOi MPOeKT cemMecTp

9K3aMeH 4 CEMECTp

PaGouass nmporpamma cocTaBlieHa B COOTBETCTBUHM C TpeOOBaHUSAMH  (enepaabHOro
TOCYapCTBEHHOTO 00pa30BaTEIFHOTO CTaHJapTa BBICIIETO 00pa3oBaHUs (YpPOBEHb MOJTOTOBKU
KaJ[pOB BbICIIEH KBaTU(UKAILMM), YTBEP)KIECHHOIO NpukKazoM MuHucTepcTBa 00pa3oBaHUS U
Hayku PO ot 30.07.2014 Ne 867_

Pabouas mporpamma oOCyx/1eHa Ha 3acelaHuu Kadeapbl 00Iel 1 HIKCIIepUMEHTANbHOM (pr3ukH,
potokoa Ne 10 ot «02» nronst 2018 1.

3aBenyrommii  kadenpoid  oOmed M OKCIEPUMEHTaTbHOW  (PU3WKH, K.X.H., JOIICHT
B.B. Kopoueniies
CocraBurens (m): poreHT, K.¢.-M.H. C. C. ['onmuk



O0opoTHasi CTOPOHA THTYJIBHOTO JINCTA

I. PaGouyasi nporpaMma nepecMoTpeHa Ha 3acelaHNM Kadeapbl/ akageMH4ecKoro AenapTaMenTa;
IIporokom ot «13» mtons 2019 1. Ne 9
3aBenyronui kadeapoii /AUPeKTOp akaJeMUIeCKOTo IenapTaMeHTa
/7 4 Kopouennues B.B.
(r[o,urmcy) Wi (MN.0. damuins)

I1. PaGouasi nporpaMma nepecMoTpeHa Ha 3acelaHHH Kadeaphl (aKageMU4ecKOro JenapTaMeHTa):
[Tporoxkon ot «09» suBapst 2020 . Ne 5
3aBenyroumi Kadeapoil/aMpekTop akaeMHIecKoro AenapTaMeHTa
1 /a Kopoueniies B.B.
(nommcyf / (M.0. damunus)




AHHOTanus pado4eil mporpaMMsbl y4eOHOM IMCUMILVINHBI «JIazepHast
Ppuzuka»

Kypc «JlazepHasi ¢usnka» OTHOCUTCS K CIEUUAIbHBIM JHUCHUILTHHAM
porpaMMbl MOATOTOBKU acnupaHToB crennanbHocTH 03.06.01 — «Dusuka u
acTpoHOMUs» 1o npodutio «JlazepHas puzukay.

TpynoemkocTts — 5 3.e. (180 vacoB). AucuuminHa BKiIrOYaeT B ceds 54 yaca
nexuuii u 126 yaca caMmocTosITeIbHOM paboThI, U3 KOTOPHIX 18 yacoB OTBOAUTCA HA
sk3ameH. OOyuenue ocymectBisiercss B 4 cemectpe. dopma NpOMEKYTOUHOU
aTTeCcTalllu: 3K3aMeH (4 cemectp).

PabGouass mporpamma cocTaBieHa B COOTBETCTBHM C TpeOOBaHHUIMHU
denepanbHOTO TOCYJApCTBEHHOTO 00pa30BaTENbHOTO CTAaHAApTa  BBICIIETO
oOpa3zoBanus (ypoBEeHb TOATOTOBKM  KaapoB  BBICIICH  KBaTU(HUKAIUN),
YTBEPKJICHHOIO MPUKAa30M MHUHHUCTEpCTBA o0OOpa3oBaHuss W Hayku PO or
30.07.2014 r. Ne 867 u yuyeOHBIM IJIAHOM MOJIFOTOBKHU aCIUPAHTOB IO MPOGUITIO
«JlazepHas uszukar.

Heabio n3ydeHus: NUCHUILTMHBI SBISETCS PA3BUTHUE Y ACHUPAHTOB HABBIKOB
pacuera OCHOBHBIX TapaMETPOB U MIPUMEHEHUS J1a3€pOB U TEXHUKHU Ha UX OCHOBE.

3agaum:

- MOJIyYeHUE MPEACTABICHUA O MPUHIMIIAX PabOTHl JIA3€pOB, THUIIAX
Ja3epoB, O (u3MUecKUX IMpoleccax TeHepauuu U (U3MYECKUX CBOMCTBaxX
Ja3epHOTO M3Iy4YeHUs, O (DU3UYECKUX SABJICHHUSIX BO3JIECUCTBHS JIA3€PHOTO
U3JTy4YEHHs] Ha BEIIECTBO;

— npuoOpeTeHue yMEHHUs MOJIb30BaThCA JIA3€PHBIMUA TPUOOpamMH, CTABUTh U
pemarb 3KCHEpPUMEHTAJIbHbIE 3aJaud C [PUMEHEHUWE Takux HpuOOpoB,
00pabaTbIBaTh, AaHATTU3UPOBATH U OLICHUBATH MOJYYEHHbBIE PE3YJIbTATHI;

— npuoOpeTeHue YMEHHsI CTPOUTh MaTeMaTH4YEeCKUE MOJEIN (PU3NYECKHX
ABJICHUM B JIa3€paxX M MCIHOJIb30BAaTh JUISl M3YYECHUS OTHUX MOJEIEU Pa3BUTHIN
MaTEeMaTUYECKUI armapaT, BKJItoUas METOAbl BHIYUCIUTEILHON MaTeMaTHKY;

— npuoOpeTeHue YMEHHsI HCIOJIb30BaTh MpU padoTe CHPaBOYHYIO U
y4eOHYIO JTUTEPATYPY: HAXOAUTH JPYTrue HEOOXOAMMBIC UCTOYHUKU MH(OpMaIUn
U paboTaTh C HUMHU.

Jns ycmemHOTO — M3y4eHHs AucCHUIUIMHBL  «JlazepHass  ¢usuka» y
oOy4Jarommxcs JOJHKHBI ObITh CHOPMHUPOBAHBI CIEAYIOMIUE TPEIBapUTEIbHBIC
KOMIETEHIIUHU:

— 3HaHUE OCHOBHBIX 3aKOHOB €CTECTBCHHOHAYYHBIX JUCIUIUIMH B
npo(ecCUOHANBHON NI€SITEIbHOCTH, OCHOBHBIE TOJIOKEHHSI KBAaHTOBOM TEOpUH,
KJIACCUYECKOM ONTHKU U aTOMHOU (DU3UKH;

— 3HAHME METOJIOB MAaTEMaTUYECKOro aHaiu3a ¢  MOJEIMPOBAHUA,
TEOPETUYECKOTO U SKCIEPUMEHTAILHOTO UCCIIE0BAHMS.

B pesynbrare wu3ydeHus JUCHUIUIMHBI y aCIHUPAHTOB (HOPMHUPYIOTCS
clenyrone yHUBepcaiabHbie/ oOmenpodeccruonanbubie/  MpoQecCHOHATBHbBIE
KOMIETEHIIUH (3JIEMEHTHl KOMIIETEHIINMN).

Kon n popmyanposka Jtanbl GOpMHUPOBAHUSA KOMIIETEHIIMHU
KOMIIeTEeHIIHH

OIIK-1 Cnocobnocts | 3Haer OcCHOBHBIE ~ XapaKTEPUCTUKH  DJIEKTPOMArHUTHBIX




MOJU(UKALHIO U
00paboTKy MaTepuaaoB

CaMOCTOSTEIIBHO W3JTyYEHHUM.
OCYIICCTBJIATD HAy1HO- Knaccupunuposars pasJnuHbIe THITBI
HCCICAOBATCIBRCKYIO pes 3JEKTPOMArHUTHOIO U3JTy4EHHUSI.
JIEATENBHOCTD B
COOTBETCTBYIOIIEH
npodeccunoHaTBEHOM
00J1aCcTH C
HCTIOTb30BAHHCM CrnocoOHOCTBIO CaMOCTOSTENLHO ONUCHLIBATE IIPOLIECC
COBPEMCHHBIX MCTOZIOB Brazeer reHeparyy U3Jy4eHHus B JIa3epax.
UCCIIEIOBaHMS U
nH(pOpPMaIMOHHO-
KOMMYHHKAaI[MOHHBIX
TEXHOJIOTHI
OCHOBHBI€E TIPUOOPBI K METO/IbI, HEOOXOAUMBIE ISt
[IK-1 Croco6HOCTE 3HaeT MpOBeJCHUS (PUINIECKUX IKCIIEPUMEHTOB B 00J1aCTH
CAMOCTOSTEILHO (M3MKM ONITHYECKMX KBAHTOBBLIX T€HEPATOPOB.
CTaBHTh M PEIIATh Vaeer AHaIM3UpOBaTh SKCIIEPUMEHTAILHEIE TAHHBIE B
3a/1a4d B 00J1aCTH obnactu (HU3UKH J1a3ePOB.
nasepHoil pr3HKH CHnocoOHOCTBIO CAMOCTOSTENIBHO JEJIaTh BBIBOIBI
Brnaneer 0CJIE HEMOCPEACTBEHHOTO aHAIN3a
SKCIIEPUMEHTAIBHBIX JAHHBIX.
I1K-2 Bnanenue OCHOBBI KBAHTOBOM DIIEKTPOHUKHU H CIIOCOOLI
OCHOBHBIMHM METOJAMH | 3HAET HOJIyYEHUs JTa3€PHBIX UMIYIILCOB KOPOTKOM
[IOCTAHOBKH U JUIUTEIBHOCTH.
HIPOBEICHUA CaMOCTOSATENBHO ONUCHIBATE IPOLIECCHI TEHEPALIMU 1
OKCIICPUMCHTOB B Ymeer YCUJIEHHSI KOPOTKHX JIa3€PHBIX HMITYJIbCOB.
00J1acTH Ja3epHon
(bHU3UKK, B TOM YHCIIE
HEMHEIHOM ONTHKA H | Byancer HaBbikamu pabOThI ¢ SKCIIEPUMEHTAIILHBIMU
NazepHoit Jla3epHBIMH T€HEPATOPAMH KOPOTKHUX MMITYIICOB.
CIIEKTPOCKOITUH
[1K-3 Bagenue OcHOBHbIE TPUOOPBI U METO/IbI, HEOOXOAUMBIE TSI
HaBbIKaMH pa3paboTKu | 3HaeT HpOBeIeHHsT (PU3NIECKUX DKCIIEPUMEHTOB B 00J1aCTH
U CO3JaHHSA (M3HKHU ONTHYECKUX KBAHTOBBIX F€HEPATOPOB.
byHKIHOHATBHEIX AHaNMM3UpOBaTh YKCIICPUMEHTABHBIC TAHHBIC B
SMIEMEHTOB 1 ycTpoiicts | Y MeeT 06macTu (PU3MKHU J1a3epoB.
JUISL Pa3IMYHBIX
oOacrelt na3epHOi
¢bu3uKu, BKIOYas
BBICOKOTOUHEIE Cr1ocOOHOCTBIO CAMOCTOSITENIFHO JEIaTh BEIBOJIBI
Py —— Bnaneer TI0CJIE HEMTOCPEJICTBEHHOTO aHATN3a
M3MepeHus, SKCIIEPUMEHTANBHBIX JAHHBIX.

I[J'ISI (bOpMI/IpOBaHI/ISI BBIIICYKAa3aHHBIX KOMHGTeHHI/Iﬁ B paMKaXxX OTUCHUIIIIMHBI

«JlazepHas

busnKay

IMPHUMCHSAIOTCA

CICAYIOIIME  METOJbl  aKTUBHOTO/

WHTEPAKTUBHOTO OOYYEHUS: MO3TOBOM IITYPM, JUCKYCCHS.



|. CTPYKTYPA U COJEP)KAHUE TEOPETHUYECKOM YACTHU KYPCA

(_ 54 w4ac., B TOM 4HcJie _ Yac. ¢ MCNOJIb30BAHHEM METO0B AKTHBHOI'0

00y4eHuUs)

Paznea L. Ilpynuuns padoTsl 1a3epos (36 yac.)

Tema 1. Onpenenenne KJ. UnayunpoBaHHbie M CIIOHTAHHbIE NIEPeX0Abl,
k03¢. Jiinmreiina. CBoiicTBa HHIYIHPOBAHHOIO M3JIy4eHus: (6 yac.)

HNurepakTuBHas popma

KBaHTOBas 35IeKTpOHUKA — 00J1aCTh (PU3UKHU, U3ydarou[asi METO/Ibl YCUIICHUS U
reHepaui DM H3IydeHHs] MMyTeM HCIONb30BaHMs d(ddexTa MHIYIHPOBAHHOTO
WCITyCKaHUS W3JIYYCHHUS B T/II HEPABHOBECHBIX KBAaHTOBBIX CHCTEMaX, CBOHCTBA
NOJIy4a€MbIX TakKUM OOpa3oM YCHUJIUTENEH M TreHepaTopoB. THUIBI MEpEXoJ0B:
WHyIIUpOBaHHbIE O JedcTBUeM OM 1mossi, CiOHTaHHbIE, O€3bI3NydaTesibHbIC.
CpoiicTBa WHIAYIMPOBAHHBIX Tiepexoa0B. CBOWCTBA CHOHTAHHBIX IEPEXOJIOB.
KorepentHocTh n3nyueHust. OCHOBHbBIE €UHULIBI KBAHTOBOW 3JIEKTPOHUKH.

Tema 2. Illupuna quanu n3aydeHus. OQHOPOIHOE U HEOTHOPOAHOE
ymupenus (6 gac.)
EcrecTBeHHOE BpeMs KU3HM, IIMPHHA CIIEKTpPa CIOHTAHHOIO H3MydyeHUs. CBs3b
IIMPUHBI JJUHUU U BpEeMEHU Xu3HU ypoBHs. JlopenneBa gopma nunuu. ['ayccoBa
dbopma nunuu. [lonymmprHa Ipu AONIIEPOBCKOM yIIUPEeHUH. CTOIKHOBUTEIHLHOE

YIIHPEHHUE.

Tema 3. Iloryiomenne U ycujieHne B KBAHTOBBIX reHepaTopax (6 yac.)
[Tornomenue u ycunenue. AKTuBHasa cpefa. Ceuenue norinoueHus. dpdexr
HACBIILIECHHUS.

Tema 4. JlazepHble ycusnresu (6 yac.)
Hasnauenne wu mnpuHnun aedctBus JazepHbix ycunutene. Koadduiment
ycuJieHus.  MOIIHOCTP  BBIXOAHBIX  IIYMOB  KBAaHTOBOI'O  YCHJIMTEJNS.
XapakTepUCTUKU YCUIIATEIIS.

Tema 5. I'enepanus uzaydenus (6 yac.)
B3anmonenicTBrE yCUIIMBAEMOTO U3JIYYEHUS U aKTUBHOM cpelibl. ONTHYeCKU
pe3onarop. JloOpoTHOCTh pe3oHaTopa. Hakauka. DHepreTHyecKoe ycaoBue
caMoBO30Yy>KJeHusA. BbIxoiHas MOITHOCTD J1a3epHBIX TeHepaTtopoB. NHBepcus
HACEJICHHOCTEM.

Tema 6. OnTnueckne pe3oHaTopshl (6 Uac.)
Tunsl pezonatopoB. Mojbl pe3oHaTOopoB. JInHus ycunenus. MHOromonoBas
reHepanus.

Paznea |l. Tunsbl 1a3epoB u ux cBoiicrea (18 uac.)

Tema 7. I'azoBble J1a3epbl, reJIHii-HeOHOBDI J1a3ep (3 yac.)



CnenctBusi ra3000pa3HOCTH aKTUBHOW cpenbl. Crenuduka ra3oBBIX J1a3epoB.
Ocob6eHHOCTH Ta30BbIX cpej. ['enuit-HeoHOBBIH a3ep.

Tema 8. HonHble J1a3ephl, Ja3epbl HA Mapax MeTa/LIoB (3 yac.)

Oco0eHHOCTH MOHHBIX JIa3epoB. AProHOBBIH J1azep. JIazepsl Ha mapax
METaJJIOB.

Tema 9. TBepaoTebHbIE Ja3epsl (3 yac.)

AKTHBHas cpeia TBEPIOTENbHBIX Jia3epoB. OCOOEHHOCTH TBEPAOTEIbHBIX
na3epoB. CriekTp abcopOuu U JTIOMUHECIICHIINHN pyOUHa. Y CTPONCTBO M IPHUHIIUII
NEHCTBUST KBAHTOBBIX TEHEPATOpOB Ha pyouHe. Moaymnsamusi J0OpOTHOCTH.
TBepaoTenbHbIE KBAaHTOBBIM T'€HEPATOpPbl C AKTUBHBIMU BEIIECTBAMM HA OCHOBE
pEIKO3eMENBHBIX 3JeMEHTOB. HeomumoBbli nasep. llpuMmeHeHne TBEpAOTENIBHBIX
Ja3€pOB.

Tema 10. IToaxynpoBoannkoBbIe ja3epsl (3 yac.)
JloCcTOMHCTBA MOJTYNPOBOJHUKOBBIX Ja3epoB. HemocTaTku MOmMynpoOBOJHUKOBBIX
nazepoB. Jlazepel Ha romomnepexojne. Jlazepsl Ha rereponepexone. Jlazepol ¢
pacrpeielieHHON 00paTHOM CBs3b10. JIa3ephbl ¢ BEpTUKAIBLHBIM PE30HATOPOM.

Tema 11. CO; n1a3epsbI (3 yac.)
Monexynsapusie nazepsl. CO2-nazepsl. [Ipumenenne CO,-nazepa

Tema 12. Turan-canguposslii ja3ep. [lonyueHue u ycuiienue
YIAbTPAKOPOTKUX UMITYJILCOB (3 uac.)
Jlazeppl  CBEPXKOPOTKMX  (YJIBTpa, HPENEIbHO  KOPOTKHMX)  HMIIYJbCOB,
(beMTOoCeKyHHbIE J1a3epbl. XapaKTepHbIE YEpThl JIa3epOB  CBEPXKOPOTKHX
UMITYJbCOB. [IpuHIUIT elCTBYS 1a3epOB CBEPXKOPOTKUX UMITYJIbCOB. AKTUBHAS U
[IaCCUBHAs CUHXpPOHM3auus MOZA. MeToabpl HAKauKu. YCWIEHHE YIBTPAKOPOTKUX
VMITYJIbCOB.

Il. CTPYKTYPA U COJEP)KAHUE NPAKTUYECKOM YACTHU KYPCA
He npenycMoTpeHa yueOHbIM MIIaHOM.

I1l. YYEBHO-METOIANYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIUXCSI

Y4ebHO-MeTOAMUECKOe oOecrieueHue CaMOCTOSATEIILHOMN paboTHhI
oOyJaromuxcs 1Mo JUCHHILINHE «JlazepHas pu3nka» mpeIcTaBiICHO B MPUIOKCHUN
1u BKITFOHAeT B ceOs:



HJIaH-Fpa(I)I/IK BBITIOJIHEHUS CAMOCTOSITCILHOM pa6OTBI 10 AMCHOUIIIIMHE, B TOM
YUCJIC IPUMCPHBIC HOPMBI BPpECMCHH HA BBIINIOJIHCHHEC 110 KAXKIOMY 3a/1aHHUIO,

XapaKTCPHUCTHUKA SaHaHI/Iﬁ JIIA CaMOCTOSITCJIbHOM pa6OTI)I 06yqa}0nmxcsl 151
MCTOANYICCKUC PCKOMCHIAIINH 110 UX BBIIIOJIHCHUIO,

Tpe6OBaHI/IH K IMpCaACTaBJICHUIO )41
CaMOCTOSITEJIbHOM pa60TI)I;

KPUTCPHUH OICHKH BLIITOJTHCHU S CaMOCTOSITEJIbHOM pa6OTI>I.

Oo(OpMIICHUIO  PE3yJIbTATOB

V. KOHTPOJIb JOCTU/KEHUS LNEJINU KYPCA

1 cemecTp
Ne KoHnTtponmpyemsle Koppb! 1 aTamns! OneHouHble CpeacTBa
n/n paszensl / TeMBI (bopmupoBaHus TeK LIt IPOMEKYTOYHAs
1 | Onpenenenne K3. OIIK-1 | 3Haer CobecenoBanue Bomnpocsr
WNunynupoBanHble U yMeEeT, (YO-1) 1
CTIIOHTAHHBIEC TIEPEXO/IbI, BIIaJICET
Ko03(¢. DUHIITEHHA.
CaoiicTBa
WHTyIIUPOBAHHOTO
W3ITyYCHUS
HIupuna muHUN 3HaeT CobGecenoBanue Bompocst
n3nydeHust. OQHOPOIHOE €erT, YO-1 2
5 ya JIHOPOJL OMK-1 | ™ (YO-1)
Y HEOJTHOPOTHOE BJIaJeeT
YITUPEHHUS
3HaeT CobGecenoBanue Bompocst
yMeeT, (YO-1) 3
[ornomenue u ycunenne BIIaJI€ET
o Y OrK-1 | *14
3 | B KBaHTOBBIX
reHeparopax.
3HaeT CobecenoBanue Bomnpocsr
€erT, YO-1 4
ork-1 | (YO-1)
4 | JIazepHBIE YCHIUTEIN BIIaJI€ET
3HaeT CobecenoBanue Bomnpocsr
€erT, YO-1 5
MR-, zra eeT ( :
5 | 'enepanus uznydeHus [1K-2, a
[1K-3
[IK-1, | 3Haer CobecenoBanue Bormpocst
6 | Onrtuyeckue pesonatopsl | [IK-2, | ymeer, (YO-1) 6
[1K-3 BJIaJeeT

Cemectp 2




No KonTponupyembie Koapl u sTamnst OueHoYHbIE CPEACTBA
n/n pas3aensl / TeMBI (dbopmupoBaHus TeKyIIHi IPOMEXKYTOUHAS
JIMCIUTITHHEI KOMITETCHIIUH KOHTPOJIb aTTecTalus
1 | I'a3oBble na3epsl, renuii- | OIIK-1 | 3naer CobecenoBanue Bonpocsl
HEOHOBBIH J1a3ep yMeEeT, (YVO-1) 1
BIIQ/ICET
3HAeT CobecenoBanue Bomnpocsr
" e e e VO-1 2
5 OHHBIE J1A3EPbI, JIA3EPBI | yope o | YMeET, ( )
Ha Mapax MeTajljIoB BIIQJICET
3HAeT CobecenoBanue Bomnpocsr
yMeeT, (YVO-1) 3
anee
OIK-1 | P14t
3 | TBepaoTenbHbIE Ta3epbl
3HAeT CobecenoBanue Bomnpocsl
[TomynpoBOHUKOBBIE MK-1, | ymeer, (¥VO-1) 4
4 naseymp & [1K-2, BJaJI€ET
P TK-3
3HAeT CobecenoBanue Bomnpocsr
iy, | e | (0D :
5 CO2 nazepsl [1IK-2, A
[1K-3
Turan-canduposblit 3HAeT CobecenoBanue Bomnpocsr
naszep. [lonyuenne n [1K-1, | ymeer, (YO-1) 6
6 | ycmienue [1K-2, | Bmameer
YABTPAKOPOTKHX [1K-3
UMITYJTHCOB

CDOHI[ OLICHOYHBIX CPCACTB ITO ANCHUINIIMHE MMPCACTABJIICH B IIPHUJIIOKCHHUN 2.

V. CIUCOK YUYEBHOH JIUTEPATYPbI U UH®OPMAIIUOHHO-
METOANYECKOE OBECIIEYHEHHUE JUCIHUIIIMHbI

OcHoBHas JMuTEpaTypa

1. Jlazepsl yIbTPaKOPOTKHX UMITYJILCOB U UX MPUMEHEHHS : [ydeOHOe
nocobue] / I1. I'. Kptokos.- Jonronpyansiii : Uatemnext, 2012. 247 c. (4 7k3.)

https://lib.dvfu.ru:8443/lib/item?id=chamo0:663914&theme=FEFU

2. Bomnossie 6ecceneBsl myuku / JI. H. [laraunkuii.- Mocksa : ®uzmaTiur,

2012.- 407 c. (2 2K3.)

https://lib.dvfu.ru:8443/lib/item?id=chamo:675368&theme=FEFU



https://lib.dvfu.ru:8443/lib/item?id=chamo:663914&theme=FEFU
https://lib.dvfu.ru:8443/lib/item?id=chamo:675368&theme=FEFU

3. Jlazepnas ¢usuka. DyHmaMeHTAIbHBIC U TIPUKIAAHBIC UccienoBanus / I
N. Honrux, B. E. IlpuBanoB; Poccuiickas akanemus Hayk, JlaabHEBOCTOYHOE
oTAeieHue, TUX0OKEaHCKUH OKEaHOJIOTUYECKM MHCTUTYT uM. B. U. Mnbuuesa,
Cankr-IletepOyprckuit  monurexHuueckuit yHuBepcuteT Ilerpa Bemmkoro. -
BnanuBoctok, 2016. - 351 c. (1 3k3.)
https://lib.dvfu.ru:8443/lib/item?id=chamo:847065&theme=FEFU

4. Kucenes, I'.JI. KBantoBas u onTuyeckas 3JIEKTPOHHKA [DJIEKTPOHHBIN
pecypc] : . — DnekrpoH. gaH. — CII6. : Jlans, 2011. — 314 c. — Pexxum pocrymna:
http://e.lanbook.com/books/element.php?pll_id=627.

5. l'opomeuxuii, M.JI. Onruyeckue MHUKPOPE3OHATOPbI € TUTAHTCKOM
TOOPOTHOCTHIO. [DJIEKTPOHHEIN pecypc] : MoHOrpadus. — DIEeKTpoH. AaH. — M. :
du3MaTIIunT, 2011. — 416 C. — Pexum JOCTyTIA:
http://e.lanbook.com/books/element.php?pll_id=2733.

6. llanmapoB, C. M., bamkupoBa A. WM. BBemeHne B KBaHTOBYIO U
ONTUYECKYIO DJIGKTPOHHKY [DJIeKTpoHHBIH pecypc]: ydebHoe mocodme /
C. M. llangapos, A. U. bamkupoBa. — 2012. — 98 c. — Pexum npocryna:
http://www.iprbookshop.ru/13922.

JlonoJIHMTe IbHAA JTUTEPATypa

1. ®duszuyeckue OCHOBBI Ja3epHON TEXHUKHU : yueOHOE MOCOOHue Jisi BY30B /
b. H. IToit3uep.- MockBa : Nudpa-M, 2017.- 159 C.
https://lib.dvfu.ru:8443/lib/item?id=chamo:842034&theme=FEFU

2. Kprokos, [1.I'. ®emToCcekyHIHBIE UMITYILCHI. BBeieHHEe B HOBYIO 00JacTh
Ja3epHOU PU3HMKHU [ DNEKTPOHHBIN pecypc] : . — DNEeKTpoH. AaH. — M. : ®u3mMaTiur,
2008. — 207 C. — Pexum JocTyma:
http://e.lanbook.com/books/element.php?pll_id=2218.

3. barenun, B.M. Jlazeppl Ha caMOOTpaHMYEHHBIX TIEPEXOJaX AaTOMOB
metamwioB — 2. T.1 [DnekTpoHHbI pecypc] : yueOHOoe mocobue / B.M. barenun,
A .M. boiiuenko, B.B. byyanos. — DnektpoH. gad. — M. : ®@usmartiut, 2009. — 542
c. — Pexxum mocryma: http://e.lanbook.com/books/element.php?pll id=2668.

4. batenun, B.M. Jlazeppl Ha CcaMOOTpaHMYEHHBIX TIEPEXOJaX AaTOMOB
metamwioB — 2. T.2 [DnekTpoHHBIN pecypc] : yueOHOoe mocobue / B.M. barenun,
A .M. boiiuenko, B.B. byyanos. — Dnektpon. gad. — M. : ®usmarmut, 2011. — 612
c. — Pexxum noctyma: http://e.lanbook.com/books/element.php?pll_id=2669.

Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«HHTEepHET»

1. Errymenko I'.C., I'ybapeB ®.A. KBanToBasi u ontuyeckas 3J1€KTPOHHKA.
[Ipaktukym: yueOHOoe mocobme. — Tomck: WM3p-so TITY, 2010. — 88 c.
http://window.edu.ru/resource/808/73808.

2. JlmxapeBa H.B., Kapzanoa M.B., Hekopkun C.M. HW3mepenue
HHEPreTUYECKUX MapaMEeTPOB U3IYUEHHS MOJYIPOBOJHUKOBBIX JIA3€PHBIX JTHOJI0B
c momotipio m3mepurenss Lab Max-Top. DnekrpoHHOe y4eOHO-METOAMYECKOE
nocobue. — Hmwkunit HoBropoxa: Huxeropoackuii rocynuBepeuret, 2012. — 37 c.
http://window.edu.ru/resource/405/79405.
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3. [Haxno E.A. ®usnueckue OCHOBbI MPUMEHEHUS JIa3epOB B MEAMIIUHE:
VyebHoe mocobme. - CII6.: HHMY HUTMO, 2012. - 129 c.
http://window.edu.ru/resource/668/78668.

VI. METOANYECKHUE YKA3ZAHUA
ITO OCBOEHUMIO JUCHUITJIMHBI

[IpucTynuTh K OCBOEHUIO JUCLUUILUIMHBI CIEAYET B CAMOM Hadajie y4eOHOro
cemecTpa. PexoMeHiyeTcs u3yuyuTh CTPYKTYPY U OCHOBHBIE TMOJOXKeHUs1 Paboueit
nporpammel gucuuiuinHel (PI1/]). OOpaTuTe BHUMaHHE, YTO KpOME ayIUTOPHOU
paboThl (JIEKUUH, IPAKTUYECKHUE 3aHATHS) TUIAHUPYETCS] CAaMOCTOSITENbHAs padoTa,
pe3yNbTaThl KOTOPOW BIIMAIOT HA OKOHYATENIBHYIO OLEHKY IO UTOraM OCBOEHUS
y4eOHOM JUCUHUIUIMHBL. Bce ayauTOpHBIE M CaMOCTOSATEIbHBIE  3aJaHUs
HEOOXOJMMO BBINOJIHATh U MPEIOCTABIATH HA OLEHKY B COOTBETCTBUHU C IJIAHOM-
rpadukom.

HUcnoab3oBanue marepuanos PI1/I

JInst  yCHEeIIHOTO  OCBOEHMS  JAMCLHMIUIMHBI  CJIEAYeT  HCIOJIb30BaTh
comepkanve paznenos PIIJ[ nucnuninuHbel, KOTOPOE IO3BOJSET IPABUIIBHO
OpPraHM30BATh CAMOCTOSITENIbHYIO pabOTy aclupaHTa.

Pexomenaanum 1o noAroToBKe K JEKHUOHHBIM 3aHATUAM
YcnemHoe OCBOGHHE JUCHHIUIMHBI IIPEAINOIAracT aKTUBHOE Yy4acThe
aCIIMpaHTOB Ha BCEX JTamax €€ OCBOCHUsA. l3ydeHne AUCUUILIMHBI CIIETyET
HAaYMHATh C OpOpabOTKH COJEpKaHHUs padodeld MporpaMMbl M METOJIUYECKHX
YKa3aHHM.
[Ipu wm3yyeHum u npopabOTKE TEOPETHUECKOro MaTepuaia acnupaHTam
HE00X0IMMO:

— IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JICKIIMOHHOM 3aHATUU Marepual U
JOTIOJIHUTB €0 ¢ YYETOM PEKOMEHIOBAHHOM I10 JJAHHOM TEME JIMTEepaTyphl;

- Iepel O4YEepEeIHOW JIEKUHUEW IIPOCMOTPETh KOHCHEKT MPEABIAYIIErO
3aHATHUSA,

-~ IPU CaMOCTOSITEIbHOM H3YyYE€HMHM TEMBI CAENATh KOHCIIEKT, HCIIOJb3YS
pekomenaoBanubie B PIIJ[ nureparypHbie ncTouyHUKH. B ciaydae, ecny BO3ZHUKIN
3aTpyIHEHMs, OOpaTUThCA K MPENOoJaBaTelll0 B Yachl KOHCYJIbTAIlMH WM Ha
MIPAKTUYECKOM 3aHATHH.

[Ipr mOArOTOBKE K TEKYyIIEMY KOHTPOJIO M IPOMEKYTOYHOM aTTecTaluuu
ucnonb3oBaTh MaTepuainbl PI1/] (Ilpunoxxenne 2. ®oH OLIEHOYHBIX CPENICTB).

VIl. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JANCHOUITJINHBI
IIpoBeneHue JIEKIMHA € UCIIOJIB30BAHUEM MYJIBTUMEIUMHON anmapaTypbl Ul
JEMOHCTPALUK WIIIOCTPATUBHOIO MaTepHUaa.
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Ilnan-rpa¢guk BHINOJIHEHUS CAMOCTOATENbHOU PadOThI N0 JMCUMILINHE

1 cemecTp
Ne Jara/cpoxn Bup IIpumepHbIe DopMa KOHTPOJIS
BBINOJIHEHHS CaMOCTOAITEILHOM HOPMBbI BpeMeHU
n/m paboThI HA BBINOJTHEHHE
1 B teuenun Bcero [ToaroroBka k 30 Pedepar ¢
cemecTpa. JIEKIMOHHBIM noceayoen
3aHSTHUSIM 3aIUTOM.
2 B Teuenuu Bcero [Toaroroska k 3auety | 33 3auer
cemMecrpa.
2 cemecTp
Ne Jara/cpokn Bun IIpumepHbIe dopmMa KOHTPOJIs
BBINOJTHEHU S CaMOCTOSITeILHOM HOPMBbI BpeMeHHU
n/n paGoThI HA BHINOJHEHHE
1 B teuenuu Bcero [Toxroroska k 18 Pedepar ¢
cemMecrpa. JICKIIMOHHBIM MOCIIEAYIOTIEH
3aHATHAM 3aIIUTOM.
B Teuenue IloaroroBka k 18 DK3aMeH
cemecTpa JK3aMEHY
MeToanyecKkue yKa3aHuUs M0 BbINOJHEHUIO CAMOCTOSITE/IbHOM PadoThI 1O
JTUCHUIITINHE

[IpucTtynuth K MOWMCKY U aHANIM3y CTaTel MO JiazepHOW (PU3UKEe HEOOXOAUMO B
Hauvane cemectpa. [locie aHanu3a cTaTbu HEOOXOIUMO €€ MEPEBECTH Ha PYCCKUMN
A3bIK (€CIM M3HA4YaJbHO OHA ObLIA HAa AHTJIMICKOM S$I3BbIKE), MPOAHAIU3UPOBATH
MOJIYYEHHBIA B CTaThe€ PE3yJNbTAT W 3aMKCATh OCHOBHBIE (DAKTHI U TMOJIOKEHUS,
NOJIyYeHHbIE aBTOPOM B Xxojie padoTsl. Ilocne 3aBepiueHust aHanu3a BCeX cTaTei
HE00X0aMMO c(hopMUPOBATH HA UX OCHOBE pedepaT U MPEACTABUTh €ro K 3alIUTe.

TpeOoBanusi K MNpPEACTABJICHUI0O H
CaMOCTOAATE/IbHON PadOThI
KoHnTponb BbIMONHEHUS pabOThl MO H3YYEHHUIO Pa3fesioB TEOPETUUECKOU
4acTH Kypca OCYIIECTBIISIETCSA B KOHIIE JIEKIIMH B (popme cobeceoBaHUs

opopmiieHHI0  pe3yJbTATOB

Kpurepuu o1ieHKU BHINOJHEHHSI CAMOCTOSITEIbHOI PadoThI
Kpurtepuu onieHnBaHusI KOHTPOJIBHOM paOOTHI:

OTBET Ha BCE BOMPOCHI O3 OITUOOK — «OTIUIHOY,;

OTBET Ha BCE BOMPOCHI C OJTHON OIIUOKON — «XOPOIIIO»;

OTBET Ha BCE BOMPOCHI C ABYMS OITMOKAMH — «YAOBJICTBOPUTEIHHOY;



OTBET TOJILKO Ha MOJIOBUHY BOMPOCOB WJIK OTBET HA BCE BOIIPOCHI C
KOJIMYECTBOM OLIMOOK 00Jiee IBYX — «HEYIOBJIECTBOPUTEIHLHOM.
[Ipu monydyeHUH OLEHKH «HEYAOBIETBOPUTEIBHO» CUUTAECTCS, UTO aCIIUPAHT
HE MpOoIIeN TeKYIIU KOHTPOJIb. B 3TOM ciyyae mpoBOIUTCS MOBTOPHBIN KOHTPOJIb
Ha KOHCYJIbTAIIUH.
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MMacnopt ®OC

Kox u ¢popmysimpoBka

Jdranbl (OPMUPOBAHUS KOMIIETEHIIUU

KOMIIETEHIHH
OIIK-1 CnocobHocTh 3uaer OCHOBHBIE ~ XapaKTEPUCTUKH  BJIEKTPOMArHUTHBIX
CaMOCTOSITEIILHO U3JTyYEHUIA.
OCYIICCTBJIATD HAYy1THO- Knaccupunuposars pasJInuHbIE THITBI
HCCICAOBATCIBCKYIO Ymeer 3JEKTPOMArHUTHOIO U3JTy4EHHUSI.
JEATENBHOCTD B
COOTBETCTBYIOIIEH
npodeccnoHaTbEHOMI
o0rnactu ¢
HCHOJIP30BAHICM CriocOGHOCTBIO CAMOCTOATENBLHO ONUCHIBATH MPOIIECC
COBPEMCHHBIX MCTOZIOB Brazeer reHeparyy u3J1y4eHHs B JIa3epax.
UCCIIEI0BaHMS 1
nH(pOpPMaIMOHHO-
KOMMYHHKAI[MOHHBIX
TEXHOJIOT U1
OcHOBHBIE IPUOOPHI U METO/IBI, HEOOXOAUMBIE JIIS
[IK-1 Croco6HOoCTE 3Haer MPOBEICHUS (PUBNICCKUX IKCIICPUMEHTOB B 00J1aCTH
CAMOCTOSTENLHO (PM3HMKH ONITHYECKUX KBAHTOBBIX T€HEPATOPOB.
CTaBHTh M PEIIaTh Vaeer AHaNIM3UpOBaTh YKCIIEPUMEHTAIILHbIE IAHHBIE B
3aJauu B 00JacTh oOnactu (pU3MKH J1a3epoB.
na3epHOi QHU3NKH CrnocoOHOCTBIO CAMOCTOSITENIBHO JEJIaTh BHIBOIbI
Biageer | mocie HemocpeCTBEHHOTO aHAIN3a
SKCIIEPUMEHTANIBHBIX JaHHBIX.
[1K-2 Bnanenue OCHOBBI KBaHTOBOM 3JICKTPOHUKH U CIIOCOOBI
OCHOBHBIMH METOJaMH | 3HaeT HOJTyYEHUsI JTa3ePHBIX HMITYJILCOB KOPOTKOM
MOCTaHOBKH U JUTUTENILHOCTH.
HPOBEICHUA CaMOoCTOATETBHO OMKMCHIBATE MPOIECCH TEHEPAIIH 1
SKCIICPUMCHTOB B Ymeer YCHJIEHHS] KOPOTKHX JIA3€PHBIX HMITYJIbCOB.
00J1acTH Ja3epHON
(U3MKH, B TOM YHUCIIE
HENMHEIHOM ONTHKA 1 | Bracer HaBbikamu paboThI ¢ SKCIIEPUMEHTATBLHBIMU
NMazepHoit Ja3epPHBIMH T€HEPATOPAMH KOPOTKUX MMITYIIBCOB.
CIIEKTPOCKOITHH
[1K-3 Bagenue OcHOBHbIE TPUOOPBI U METO/IbI, HEOOXOAUMBIE TSI
HaBbIKaMH pa3paboTKu | 3HaeT HpOBeIeHHsT (PU3NIECKHX DKCIIEPUMEHTOB B 00J1aCTH
U CO3JaHUs (M3HKHU ONTHYECKUX KBAHTOBBIX F€HEPATOPOB.
byHKIHOHATBHEIX AHaNMM3UpOBaTh YKCIICPUMEHTATBHBIC TAHHBIC B
SMIEMEHTOB 1 ycTpoiicts | ¥ MEeT 06macTu (PU3MKHU J1a3epoB.
JUISL pa3IMYHBIX
oOacrelt na3epHO
¢bu3uKy, BKIIOYas
BEICOKOTOMHEIC CrHocoOHOCTBIO CAMOCTOSATENBHO J€IaTh BBIBOIBI
OIITHYECKHE Brazeer | mocie HEMOCPEACTBEHHOTO aHAIK3a
M3MepeHns, SKCIIEPUMEHTABHBIX JTAHHBIX.

MoAU(DUKAIHIIO U
00paboTKy MaTepuaaoB




1 cemecTp

No KonTponupyemsbie Koapl u 3Tamnst OueHoYHbIE CPEeACTBA
n/n pas3zaensl / TeMBbI (dbopmupoBaHus TeKyIIHi IPOMEXKYTOUHAS
JUCLUIUIMHBI KOMIIETEHINH KOHTPOJIb aTTecTaIus
1 | Onpenenenne K3. OIIK-1 | 3Haer CobecenoBanue Bonpocsl
NHnynupoBaHHbIC U yMeEeT, (YVO-1) 1
CTIIOHTAHHBIEC IEPEXO/IbI, BIIQJICET
ko3(. DiHIITEHHA.
CaoiicTBa
MHAYLIMPOBAHHOT'O
U3ITyYCHUs
[IupunHa nuHUK 3HAET CobGecenoBanue Bomnpocsl
n3inydenusi. OqHOPOIHOE MEET, VO-1 2
2 y1 AHOPOA OonK-1 | Y ( )
1 HEOTHOPOJIHOE BIIaJI€ET
YITUPEHUS
3HAeT CobecenoBanue Bomnpocsl
yMeerT, (YO-1) 3
[ornomenue u ycunenue BIIaJICET
HI Y OrK-1 | *14
3 | B KBaHTOBBIX
reHeparopax.
3HAeT CobecenoBanue Bomnpocsl
MEET, VO-1 4
OorK-1 |7 (VoD
4 | JIazepHble YCUIIUTENU BIIaJICET
3HaeT CobecenoBanue Bomnpocsr
€erT, YO-1 5
IK-1, era eer ( :
5 I'enepanus nznyueHus [1K-2, a
[1K-3
[IK-1, | 3Haer CobecenoBanue Bormpocsr
6 | Ontuueckue pesonaropsl | [IK-2, | ymeer, (YO-1) 6
I1K-3 BJIaJICET
2 cemecTp
Ne KoHTtponmmpyemslie Koppb! 1 aTamns: OneHouyHbIE CPECTBA
n/n paszensl / TeMBbI (dbopmHupoBaHUs TeKyIIHi IPOMEXKYTOUHAS
JVICTIATUTHHEI KOMIIETEHIIHH KOHTPOJIb aTTecTanus
1 | I'a3oBble na3zepsl, reauii- | OIIK-1 | 3naer CobecenoBanue Bonpocsr
HEOHOBBIH J1azep yMeeT, (YO-1) 1

BJIaJeeT




3HaeT CobecenoBanue Bomnpocst
HonHbIe na3epsl, 1a3epbl OITK-1 | YMeeT, (YO-1) 2
Ha rapax MeTaJIJIOB BJIAJIEET
3HAeT CobecenoBanue Bomnpocst
yMeeT, (YO-1) 3
BJIAJIEET
TBepaoTenbHBIE J1a3epbl OTK-1
3HAeT CobecenoBanue Bomnpocst
n IIK-1, | ymeer, (YO-1) 4
OJIYIIPOBOTHUKOBBIC TK-2, -
J1a3epbl K-3
3HAET CobecenoBanue Bormpocsr
K-1 yMeer, (YO-1) 5
CO2 nazepsl [1K-2, BIajeet
I1K-3
TuraH-candupoBsIii 3HAET CobecenoBanne Bormpocsr
nasep. [lonyuenue u IK-1, | ymeer, (YO-1) 6
6 yCUIICHUE [1IK-2, BJIaJIcET
YIIBTPAKOPOTKUX [1K-3
HMMITYJIECOB

IlIkaJia oleHUBAHNUS YPOBHA €

OPMHMPOBAHHOCTH KOMIIETEHIIUI

Kon u Jrtansl GOpMHPOBAHUA KpUTEpHUH MoKa3arejun
(popMysIMp | KOMIIETEHUHMHU
OBKAa
KOMIIeTEeHI]
UM
CnocoOHoc [TpoGnema MosxeT onucathb
Th packpbITa HE | DJIEKTPOMAarHuTHOE
CaMOCTOSITE MOJIHOCTBIO. U3IIy4EHUE.
JIBHO Br1BozbI HE
3HAeT
OCYIIECTBI (opor OcHOBHBIE CIICJTaHbl WJIn
ATh OBLII XapaKTEPUCTUKHU BBIBO/IBI HE
Hay4yHO- ypoBeH SMEKTPOMArHUTHBIX 000CHOBAHBI.
M CCIIEI0BAT b) U3ITy4EeHU . IIpencrasnsiemast
€JIBbCKYIO uHpopMalus  He
JESATENBHOC CHUCTEMATU3UPOBA
Th B WIH HE
COOTBETCTB II0CJIE0BATENbHA.
yromen Ywmeer [IpoBenen ananus | YMeHue
npodeccuo ymeet KiIaccupuupoBars | mpobiemsl. He Bce | kmaccuduuupoBath
HaJIbHON (p o8 pa3iInyHbIe TUIIBI | BBIBOABI ~ CJIIENAHBI | PA3JIMYHBIE TUIIBI
obmactuc | LYTPH AJIEKTPOMArHUTHOTO | W/WIN AIIEKTPOMAarHUTHBIX
UCIIOJIb30Ba ) V3JTyYEHHUs. 000CHOBAHBI. M3JIy4€HHI B KBAHTOBOU




HUEM

AIIEKTPOHHUKE.

COBPEMEHH [Tpobnema CrniocoOHOCTB omnucaTh
BIX packpbITa MPOLIECC BO3SHUKHOBEHHS
METO/I0B IIOJIHOCTBIO. Ja3€pHOT0 U3ITyYEHUS U3
UCCJIEIOBaH [IpoBeneH aHanmu3 | aKTUBHOU CPEJIBL.
CriocoO6HOCTHIO POBCI pe
us U POOJIEMBI.
BJIaJIe€ | CAaMOCTOSITENIbHO
uH(popManu Br1Bosibt
T OINMCHIBATh IPOLIECC
OHHO- 000CHOBAHBI.
KOMMVILIKA (BBICOK | TeHepaluu
Y ui) U3JIy4CHUS B
IIUOHHBIX nasepax
TEXHOJIOTH '
i
(OIIK 1)
[Tpobnema 3HaHHE OCHOBHBIX
OcHoBHBIE IPUOOPHI | pacKphITa HE | IpUOOPOB U METOJOB JUIS
U METOJIbI, MOJIHOCTBIO. MPOBECHUS
S HeoOXOoIuMbIe AJIs Br1Bos1bI HE | DKCIIEPUMEHTOB B
(opor MIPOBECHUS CIeNaHbI WK | 00JIaCTH JIa3epHOM
OBL& buznyecKux BBIBO/IBI He | pusuku. OTBETH HA
oper | 2KCTICPUMCHTOB B 000CHOBAHBI. AJIEMEHTaPHbBIE BOIIPOCHI
g’ obnactu pusuku IIpencrasnsiemast 10 YCTPOMCTBY U
CnocoGHoc ONTUYECKUX uHpopMalMg  HE | METOAaxX pabOThI TaHHBIX
Th KBAaHTOBBIX CUCTEMATHU3UpPOBA | IPUOOPOB.
CaMOoCTOSITe I€HEepaTOpOB. WIH HE
JIBHO 110CJIEI0BATENbHA.
CTaBUTH U [TpoGnema YMeHue aHanu3upoBarTh
pemarhb packpbITa. AKCIIEPUMEHTAJIbHBIE
ymeeT | AHaJIM3UpOBATH
3aa4d B [IpoBeneH anHanu3 | 1aHHBIE B 00JIACTH
(mpolB | 3KCHEPUMEHTAJIbHbIE
obnactu . npobsemsl. He Bce | pu3uku nasepos.
. UHYTHIN | JaHHBIE B 001acTH
Ja3epHOn BBIBOJIbl  CZEJIaHbI
) (bu3uKH J1a3epoB.
bu3uKn u/unu
(TIK-1) 000CHOBAHBI.
CnocoOHOCTHIO [Tpobnema Croco6HOCTh
CaMOCTOSITEJIEHO packpbITa CaMOCTOSITENIBHO JIeNaTh
BJIaJie€ | JieNIaTh BBIBOJIBI MOJIHOCTBIO. BBIBOIBI M3
T rocie [TpoBeneH aHaiIM3 | SKCIEPUMEHTAIBHBIX
(BBICOK | HEMOCPEICTBEHHOTO | MPOOJIEMBI. JTAaHHBIX.
ui) aHaJM3a BriBoab1
AKCIEPUMEHTAIbHBIX | 00OCHOBAHBI.
JTAHHBIX.
Bnanenne [Tpobnema OCHOBHBIE BUIIBI U
OCHOBHBIMH packpsbiTa HE | 3HAUE€HUE U3ITyYCHUS B
METOIaMU OCHOBBI KBAHTOBOW | ITOJIHOCTBIO. KBAHTOBOW JIEKTPOHUKH
2
MIOCTAaHOBKM | 3HAET AIIEKTPOHUKHU U BriBo1bI HE | HeOOXOIUMBIE JUIS
u (mopor | cIOCOOBI MOMYYEHUS | CIETAHbI WJIU | TEHEPAIMH KOPOTKHIX
NPOBE/ICHUS | OBBIN Ja3epHBIX BBIBOJIbI HE | UMITYJIbCOB.
AKCIIEPUMEH | YPOBEH | UMITYJIbCOB 000CHOBAHBI.
TOB B b) KOPOTKOM IIpencrasnsgemas
obnactu JUTUTEIHHOCTH. uHpopMalus  He
Ja3epHOn CHUCTEMATU3UPOBA
busuKy, B 1581051 HE




TOM YHCJIE MoCJIeI0BaTeNNbHA.
HEJIMHENHO CaMOCTOSITEILHO [IpoBenen ananu3 | PaccumThiBath
i ONTUKH U Veep | OTHCHIBATE npobuiembl. He Bce | mapameTpsl J1a3epHOro
Ja3epHon z’n o8 MPOLIECChHI BBIBOJIbl  CHCJIAHBI | U3TYYCHHUSI.
CHEKTPOCKO HHp Liif | TEHepaumH U | u/unm
902078 ) vt YCHIJICHUSI KOPOTKHX | 0OOCHOBAHBI.
(TIK-2) Ja3ePHBIX
HMITYJIHCOB.
[Tpobnema CrocoOHOCTh
HaBbikamu paboThI C | packpbiTa CaMOCTOSITEJIbHO
BJIaJiee | DKCIIEPUMEHTAJIbHBI | MOJHOCTHIO. MOJIy4aTh JIa3epHOe
T MU nazepubiMu | [IpoBegeH aHanu3 | u3aydeHue ¢
(BBICOK | TeHEepaTopamu POOJIEMBI. ornpeeIeHHbBIMU
ui) KOPOTKHX BriBoabl rnapamMeTpamu Ha
UMITYJIBCOB. 000CHOBAHBI. AKCIIEPUMEHTaIbHON
YCTaHOBKE.
[TpoGnema 3HaHHE OCHOBHBIX
Biaseiie OcHoBHBIE IPUOOPHI | PACKpPHITA He | mpuOOPOB U METOJOB JJIsI
TaCHU
o U METOJIbI, MOJIHOCTBIO. MPOBECHUS
HaBbIKAMU
HEOOXOIUMBIC IS BriBosibI HE | DKCIIEPUMEHTOB B
pa3paboTKu | 3HAET g
MIPOBECHUS CIeNaHbI WK | 00JIaCTH JIa3epHOM
U co3ganus | (mopor
. buznyecKux BBIBO/IBI He | pusuku. OTBETH Ha
(GyHKIMOHA | OBBIN
HKCIIEPUMEHTOB B 000CHOBAHBI. AJIEMEHTaPHbBIE BOIIPOCHI
JBHBIX YpOBEH t
SleMeHToB | b) obnactu pusuku IIpencrasnsiemast 10 YCTPOMCTBY U
ONTUYECKUX uHpopMalMg  HE | METOAaxX pabOThI TaHHBIX
u
. KBaHTOBBIX CHUCTEMAaTU3UPOBaH | MPUOOPOB.
YCTPOWCTB
TeHEepaTOPOB. a WIH HE
st
A 110CJIEI0BATENbHA.
Ppa3InYHBIX
N [TpoGnema YMeHue aHanM3upoBaTh
obnacreii
. packpbITa. AKCIIEPUMEHTAJIbHBIE
Ja3epHOI yMeeT | AHaIM3UPOBATH
[IpoBeneH aHanmu3 | IaHHBIE B 00JIACTH
buzukwy, (MpoJB | SKCHEPUMEHTAIbHbBIE
. npobnemel. He Bce | uzuku 1a3epos.
BKJTFOYAsT WHYTBINA | JaHHBIE B 00JIaCTH
BBIBOJIbl  CIEJIAHbI
BBICOKOTOY | ) bu3KKH Ta3epoB.
u/unu
HBIE
OLITHIECK e 000CHOBAHBI.
CnocoOGHOCTBIO [Tpobnema Croco6HOCTh
U3MEpPEHMUS,
CaMOCTOSITEJIBHO packpsbITa CaMOCTOSITENIBHO J€NaTh
MoauduKalg
O 1 BIajzee | JAenaTh BBIBOJIBI | TIOJTHOCTBIO. BBIBOJIBI U3
o6paGoTKy T nocJne [IpoBenen aHanM3 | SKCIEPUMEHTAIBHBIX
(BBICOK | HEMOCPEICTBEHHOTO | MPOOJIEMBI. JTAHHBIX.
MaTepuaioB | *
(TTK-3) ui) aHanmMsa BriBosibt
AKCIIEPUMEHTAJIBHBIX | 000CHOBAHHI.
JTAHHBIX.

OueHouyHbIe cpeCTBA ISl MPOMEKYTOUYHOM aTTecTAlUH

[IpomexxyTouHas arrecTanus CTYACHTOB 0 AucHUIUIMHE «JlazepHas pusuka»
MPOBOAUTCS B COOTBETCTBUHU C JIOKAJIbHBIMA HOPMAaTUBHBIMH akTaMu JIBOY wu
SIBIISICTCST 0053aTEIBHOM.

KpI/ITepI/II/I BBICTABJICHHUA OLICHKH Ha 3ayeTe/PK3aMeHe I10 JUCIHUITIINHEC




Onenka TpeboBanus Kk cHhOPMUPOBAHHBIM KOMIICTCHITUSM

«OTIUIHOY/ OneHka «OTJIMYHO» BBICTABISETCS aCIMpPAHTY, €CIH OH
«3a4TEHO» rIy0OKO M TMPOYHO YCBOWJI NPOrpaMMHBIM  Marepual,
UCYEPIBIBAIOIIE, IIOCIEAOBATENbHO, YETKO U  JIOTMYECKH
CTPOMHO €ro u3Jjiaraer, yMmMeeT TECHO YBSA3bIBATb TEOPHUIO0 C
NPaKTUKOM, CBOOOAHO CIPABIIAETCS C 3a7adyaMH, BOIPOCAMHU U
IpYyrMMH  BUJAaMH  [PUMEHEHHUS  3HaHUH, MpUYEeM  HE
3aTpyJHSETCS C OTBETOM IIpUM BHUAOM3MEHEHHUU 3a/laHui,
UCIONB3YET B OTBETE  Marepual  MOHOTpaduyecKou
JUTEPATyphl, MPABUIHLHO OOOCHOBBIBAET MPUHSATOE pEIICHHE,
BJIaJiceT  PAa3HOCTOPOHHMMM  HABbIKAMU UM [pHEMaMH
BBITNIOJHEHMSI IPAKTUYECKUX 3a]1a4.

((XOpOI.HO))/ OHCHKa «XOpOoMO» BBICTABJIACTCA aCIIMPAHTY, €CJIUW OH TBEPIO
«3a4TCHO» 3HACT MaTcpuall, rpaMOTHO H IO CYHICCTBY H3Jjaract €ro, He
AOITYCKasa CYIICCTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
MMpaBUJIBHO HNPUMCHACT TCOPCTHYCCKUC IIOJIOKCHUA IIpU
pCIICHUM  IIPAKTHYCCKHX  BOIIPOCOB W  3ajady, BJI1aacCT
H€06XOI[I/IMI)IMI/I HaBbIKaMU U IIPUCMAMH X BBIITIOJIHCHHA.

«ynoBneTBOpuT | OleHKa «yIOBIETBOPUTEIHHO)» BBICTABISETCS aCIIUPAHTY, €CIIU
ebHOY/ OH MIMEET 3HaHUS TOJHKO OCHOBHOTO MaTepHalia, HO HE YCBOMII
«3aUTCHO ero  Jeraiei, JOMyCKaeT HETOYHOCTH, HEIOCTATOYHO
MpaBWIbHBIE  (OPMYJIUPOBKH,  HAPYIICHHS  JIOTUYCCKOM
MIOCJICIOBATEIBHOCTH B U3JIOKEHHUU IPOTPAMMHOI0 MaTepuana,
UCTIBITBIBACT 3aTPYJHEHUS TPU BBITOJHEHUU IMPAKTUICCKUX
pabor.

«ueynoBieTBop | OleHKa «HEYTOBICTBOPUTEIBHO» BBICTABIIACTCS aCHUPaHTY,
UTEIBHO» KOTOpbIA HE 3HAeT 3HAUYUTEIbHOM YacTU MPOrPaMMHOIO
MaTepuaia, 10IycKaeT CylUIeCTBEHHbIE OIIMOKH, HEYBEPEHHO, C
OOJBIIMMHU 3aTPYAHEHUSIMHU BBITONTHIET MPAKTUYECKUE PAOOTHI.
Kak IIpaBUIIO, OIIEHKA «HEYIOBJICTBOPUTEIHLHOY
«HEYJIOBJIETBOPUTEIILHO» CTAaBUTCS CTYIAEHTaM, KOTOpbIE HE
MOTYT TPOJOJKUTH O0ydeHHEe O€3 OMOJIHUTEIbHBIX 3aHSITHMA
10 COOTBETCTBYIOLIEH JUCHUILIINHE.

Bomnpocs! k 3auery.

1. Onpenenenue KJ. UHaynupoBaHHbIe U CIIOHTAHHBIE MEePeX0/bl, KO3(.
DitHmTeiiHa. CBOMCTBAa MHAYUIMPOBAHHOIO U3JIy4YeHHS

KBanTtoBas syekTpoHnka — 00JacTh (PU3MKHU, U3yUarouiasi METObl YCUTICHUS U
remepaiu DM H3IIydeHus IMyTeM HCIOJIb30BaHUA 3(ddexTa MHIYIHPOBAHHOTO
UCIIyCKaHMsI W3JIy4yeHUs B T/l HEPAaBHOBECHBIX KBAHTOBBIX CHUCTEMaxX, CBOMCTBa
MOJly4aeMbIX TakuM OOpa3oM YCHIIMTENEeW W TeHepaTopoB. THIBI MEPEXO0JOB:
UHAYLIUPOBAaHHBIE TOJ JeicTBUEM DM 1o, CIIOHTaHHbIE, Oe3bI3IydaTesbHbIC.
CpoiicTBa WHIYLMPOBAaHHBIX TepexoAoB. (CBoWCTBa CIOHTaHHBIX IEPEXOJIOB.
KorepentHocts nznydenusi. OCHOBHbIE €MHHUIBI KBAHTOBOM 3JIEKTPOHUKHU.

2. lllnpuna nuHun uziaydeHusi. OHOPOIHOE M HEOHOPO/HOE YIIMPEHUsI



EcrecTBeHHOE BpeMs >KHU3HU, HIMPUHA CHEKTPA CIIOHTAHHOTO W3ITy4YECHUSI.
CBsi3b IUMPUHBI JUHUM U BPEMEHM >KU3HHM YpOBHS. JlopeHiieBa ¢opMa JUHUU.
['ayccoBa ¢opma nunuu. IlomymmpuHa 1pu JONIUIEPOBCKOM  YIIUPEHUHU.
CTONKHOBUTENBHOE YIIHPEHUE.

3. [oryomenne u ycujieHne B KBAHTOBBIX FeHePaTopax
[Tornomenue u ycunenue. AktuBHasg cpefa. Cedenue noriomeHus. DPpdexrt
HACHIIICHUS.

4. JlazepHble YCHIUTEIHN

Ha3nauenne u mpuHIUN ACWCTBUSA JazepHBbIX ycuiutened. Koaduiment
ycuieHusa.  MOIIHOCTP  BBIXOAHBIX  IIYyMOB  KBAaHTOBOI'O  YCHJIMTEIS.
XapaKTEPUCTUKHU YCUIIUTEIIA.

5. l'enepauus uzinydenust
B3auMopeiicTBuEe yCUITMBAEMOT0 U3IYYEHUSI U aKTUBHOU cpeibl. OnTHYecKuit
pe3onarop. JloOpoTHOCTh pe3oHaTopa. Hakauka. DHepreTuyeckoe ycaoBue
caMOBO30Y>KJIeHus1. BbIxoiHas MOIITHOCTD J1a3epHBIX TeHepaTtopoB. NHBepcus
HACEJIEHHOCTEM.

6. OnTnyeckne pe3oHATOPHI
Turnbl pe3oHaTOpOB. MOIBI pe30HAaTOPOB. JInHUA ycunenus. MHOromonoBas
reHepanus.

Bomnpocs! k 3k3aMeny

1. I'a3oBble J1a3epbl, reJIMii-HEOHOBBII J1a3ep
CrnenctBus razoo0Opa3HOCTH akTHUBHOW cpeabl. Cneunduka Ta3oBbIX JIa3epoB.
OcobeHHocTy Ta30BbIX cpej. ['enuii-HeoHOBBIH J1asep.

2. NoHHble J1a3epsl, Ja3epbl HA Iapax MeTAJLJIOB

Oco0eHHOCTH MOHHBIX JIa3epoB. AProHOBHIH J1azep. JIazepsl Ha mapax
METaJIOB.

3. TBepaoTe/bHBIE J1a3epbl

AKTHUBHasI cpea TBEpIOTENbHBIX JiazepoB. (OCOOEHHOCTH TBEPAOTEIBHBIX
na3epoB. CrekTp abcopOIuu U JIIOMUHECHIEHIMU pyOUHA. Y CTPOICTBO U MPUHLUIT
NENUCTBUS KBAaHTOBBIX TIE€HEpPAaTOpOB Ha pyOuHe. Moaynduus T0OpOTHOCTH.
TBepaoTenbHbIE KBAaHTOBBIM T'€HEPATOpPbl C AKTUBHBIMU BEIIECTBAMM HA OCHOBE
pEeaKO3eMENBbHBIX dJ1eMeHTOB. HeomumoBbiil stasep. IIpuMeHeHue TBepAOTEIbHBIX
J1a3€poB.

4. ITo1ynpoOBOIHUKOBBIE JIa3epbl

JocronHcTBa MOJIYIIPOBOJHUKOBBIX J1a3epoB. Henocratku
NOJIyIPOBOJHUKOBBIX  JlazepoB. Jlazepsl Ha romomnepexoxae. Jlazepsl Ha
reTeponepexoae. Jlazepsl ¢ pacmpencneHHON oOpaTHON CBs3bl0. Jlasepnl ¢
BEPTUKAIIBHBIM PE30HATOPOM.



5. CO; aazepsl
Monexkynspusie nazepsl. CO,-nazepsl. [Ipumenenne CO,-nazepa

6. Turan-canduposBslii Ja3zep. [losyuyeHue u ycuiieHue yabTPAKOPOTKUX
HMIIYJ1bCOB

Jlazeppl CBEpXKOPOTKUX (YABTpa, MPEAEIbHO KOPOTKUX) HMITYJIbCOB,
dbeMTOoCeKyHHbIE Ja3epbl. XapaKTEpHbIE YEPThI JA3€POB  CBEPXKOPOTKUX
UMITYJIbCOB. [IpUHIIMT NEeHCTBUS JIa3€pPOB CBEPXKOPOTKUX MUMIYJIHCOB. AKTUBHAS U
MMACCUBHAsI CUHXPOHM3AIMsA MOJ. MeToApl HakadyKu. YCWIICHHE YIbTPAKOPOTKHUX
MMITYJIbCOB.

Ol.leHO‘lele cpeacrea AJsl TEKYIIEro KOHTPOJIsA

Tekymias arrectanusi CTYIEHTOB N0 aucuuiuimHe «Jlazepnas duszuka»
MIPOBOJIUTCS B COOTBETCTBUU C JIOKAJHbHBIMU HOpPMATUBHbIMU akTamMu J[BOY u
aBisgercs: oOs3aTenbHOM. Tekymas arrecranus 1o AUCHUIUIMHE «JlazepHas
dbusuka» npooauTcs B hopme codece0BaHMs.

B nepBoM cemectpe Ha coOecelOBaHHWM AacHHMpaHTaM IPEAIararoTcs
MPAKTUYECKUE BOMIPOCHI, IPUMEPHI KOTOPBIX MPEJACTABICHBI HUXKE.

Bo BTOpOM cemMecTpe Mo pe3yibTaTaM CaMOCTOSITEILHON pabOThl aclUpaHT
00s13aH TMOATOTOBUTH W 3alIUTUTH pedepar, HANMCAaHHBI Ha OCHOBE CTaTeH,
HalICHHBIX B HAyYHOU 6a3ze SCOPUS.

IIpuMepHbIe TeMBbI pepepaToB
1. T'a3oBbI€ na3epsl
['ennit-HEOHOBBIN JIa3zep
[Hnpuna nuHUM u3aydeHus. OQHOPOAHOE U HEOAHOPOIHOE YIIUPEHUS
JlazepHble ycunurenu
['enepanus nznydeHus
I1o1ynIpOBOHUKOBBIE JIA3EPHI

Sk own

IIpuMepbI NPAKTHYECKUX BOMPOCOB IJISI KOHTPOJISI CAMOCTOSITEILHOM
padoThI aCIMPAHTOB
Tema 3. Iloryiomenue U ycujieHne B KBAHTOBBIX reHepaTopax. (6 yac.)
Bormpocsl u 3aganus 1u1sl cCaMONIPOBEPKHU:

1. Ilycte momekynbl B COj-ytazepe HaxXomaTcs TPU TaKOM JABJICHHH, YTO
npeobsialaeT  CTOJIKHOBHUTENBHBIM ~ MEXaHU3M  YIIUPEHUS  JIMHUH
TEeHEPAIMOHHOTO TIepexo/ia MEXIy KoJieOaTeIbHBIMU COCTOSHUSMU 00°1 u
100 (10,6 mxm). lIupuna muauu coctapisier 1 I'T. OueHute cnoHTaHHOE
BpeMsl JKM3HM BEpPXHEro Ja3epHOr0 YpPOBHS, €CJIM CEUEHHE Iepexoaa

18 2
coctaBigeT 9,5%107 cm”.



2. OueHnrte BpeMs >KU3HU BEPXHETO JIA3€PHOTO YPOBHS PyOMHOBOTO Jiazepa
(0,69 MxMm) eciu npu 3HPEKTUBHOM CEYEHUH T€HEPAIIMOHHOTO Iepexoaa
20 2 2
2.5*10" cM” MHTEHCUBHOCTH HACBIILIEHUS cocTaBmiia 2 KBT/ cMm

Tema 4. JlazepHble yeuaureau (6 4acoB)

1. Ouenute BpeMsi >KM3HM BEPXHErO J1a3€pHOI0 YpOBHS PyOMHOBOTO Jiazepa
(0,69 MkMm) ecnu mpu 3(PPEKTUBHOM CEUYECHUU TEHEPAIMOHHOTO Iepexoa
2.5*10%° cM® HHTEHCHBHOCTD HACKIIIEHHS cocTaBua 2 KBT/ cM?

2. OueHuTe MMPUHY MOJOCH NPONYCKaHWs PyOMHOBOIO Jjazepa C JUIMHOU
AKTUBHOTO 9JIEMEHTA 5 CM, IUIOTHOCTh mHBepcur 5*10™° cv™, u cedennem

nepexona 2,5* 102 em?, [[Iupuna nuaum nepexona 330 I'T.

Tema 5. I'enepanus usiydenus (6 yacon)

1. Ilpu xakoi quHe pe3oHaropa He-Ne-nmazep ¢ mmpruHON THMHUM reHEpanuu
Dnp=1 I'Tu eme 0ynet paboTaTh B OTHOMOJIOBOM PEKUME?

2. OueHUTh MaKCHUMAaJbHBIH SHEPrOChbEM C EIUHUIBI 00bEMa AKTUBHOIO
BEILECTBA HEOIMMOBOIO JIa3€Pa, €CJIH IJIOTHOCTh HHBEPCHON HACEJIEHHOCTH
cocrasister 10 em™,

3. [Ipy  onTUMaibHOM  MPO3pPauyHOCTH  3€pKajia  Ja3epa  BBIXOAHAs
MHTEHCUBHOCTb I'€HEpaTopa coCcTaBisIeT 5% OT HMHTEHCUBHOCTH HACHILICHUS.
Omnpenenure Kod3()PUIMEHT OTpa)X€HUs] BBIXOJAHOTO 3€pKajia, eciu
HEHACHIIICHHOE YCHIICHHE PaBHO 2. KoodduuuenT yeunenus ag=0.1cm™

Tema 6. OnTuyeckue pe3oHATOPbI
1. Ouenure wuyucno @DpeHens, pa3sHOCTh YacCTOT MEXAY COCECIHUMU
POAOIBHBIMU U TIOTIepeuHbIME MogaMu i | = 1 mxm, L =1 M, 2a = 1cm
2. OneHuTe YMCI0O BCEX BO3MOXKHBIX MOJ B pe3oHarope mius Ar-iasepa co
crienyromumu napamerpamu | =488 um, L=1m,a=1cm, Dn=3.5TT1]



