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BBOJHAS YACTD

1. IIEJIU OCBOEHUS YYEBHOHN JUCIIUIIJINHBI

Llenapro ocBOCHHS Y4eOHON NUCIHUILIMHBI « KBaHTOBAs 3JCKTPOHHMKAY SIBISCTCS
Pa3BUTHE Y CTYICHTOB KOMIICTCHIIMI, KOTOPBIC ITO3BOJISIOT:

— MPUMEHATh Ha MPAKTHUKE OCHOBHBIC 3aKOHOMEPHOCTH (hOPMHPOBAHUS KOTE-
PEHTHBIX ONTHYECKUX MYYKOB, 3HATh WX OCHOBHBIE CBOMCTBA, METOMABI YIIPABJICHHUSI,
TPAaHCTIOPTUPOBAHUS W MPEOoOpPa30BaHUS ONTHUYECKUX ITYYKOB, 3HATh OCHOBHBIC Me-
TOJBI ONpenesieHNsT PU3NIECKUX MapaMeTPOB Ja3ePHOTO MU3IIYUYCHHS, IPUMEHSTH (u-
3MYECKHUE MPUHIIMIBI U allllapaTypHYIO pean3aIiiio METOJ0B B JIa3€pPHBIX YCTPOM-
CTBaX U TEXHOJIOTHUIX,

— MOJATOTOBUTH CTYAEHTOB K CAMOCTOSTEILHOW HAYYHO-UCCIIEIOBATEIBCKON U
HAyYHO-TICAArOrMYECKOM JCATCIHPHOCTH, BBIPAOOTKE OPraHM30BAaHHOCTH, TPYIOJIIO-
Ousl, KOMMYHHUKAOCITBHOCTH, CIIOCOOHOCTEH K OBICTPOMY M CAaMOCTOSITEILHOMY MPHO0-
PETEeHHIO HOBBIX 3HAHMII;

— HUCTOJIb30BaTh B YUEOHO-TIPOU3BOJACTBEHHOM c(hepe COBOKYITHOCTh CPEJICTB U
CrIoco00B YEJIOBEUYECKOM ICITEILHOCTH, HAPABICHHON Ha TEOPETHYECKUE U IKCIICPH-
MEHTAJIbHBIC UCCIICIOBAHUS, TIPOCKTUPOBAHUE, KOHCTPYUPOBAHKE, TEXHOJIOTHIO TIPO-
M3BOJICTBA M JKCILIyaTaIliIO MMPUOOPOB U YCTPOMCTB KBAHTOBOM M ONTHYECKOMN DJICK-
TPOHHMKH PA3THYHOTO ()YHKIIMOHATHLHOTO HA3HAYCHUS.

2. MECTO YUYEBHOM JUCHMILJIMHBI B CTPYKTYPE OIOII
BAKAJIABPUATA

2.1. VYueonas nucnumiuHa b1.B.0/1.4.7 «KBaHTOBasi 3J1€eKTPOHHKA»
OTHOCHUTCS K BapuaTHBHO# yacTu bioka 1 (00s3aTenbHbIC JUCIUTUIAHBI).

2.2. lns u3yyeHusi JaHHOW y4eOHOU AUCHUILIUMHBI HEOOXOAUMBI CJIeayI0-
LIMe 3HAHUsI, YMEHHUS U BJajeHus, GopMuUpyeMble NpeIlecTBYIMMH JUCHU-
IVIMHAMM:

- ONMUKA U KBAHMOBAsl PUIUKA

2.3. Ilepeyennb nocjaeayOmux y4eOHbIX IMCUUILIMH, 1JIA KOTOPbIX HE00XO0-
AUMBI 3HAHUA, YMEHUH, BJIaJeHue, GopMupyeMble JaHHON y4eOHON AUCUHMILIU-
HOM:

— NPeOOUNIOMHASL NPAKMUKA

— @bINYCKHASA K8ATUDUKAYUOHHAS paboma



2.4 IlepeyeHb IUIAaHUPYEMBIX Pe3yJbTATOB 00y4YeHHUsI MO AMCUHHUILIMHE, COOTHECEHHBIX € IJIAHUPYEMBbIMH pPe3yJIbTATaMH
0CBOCHHUS OCHOBHOM NPodeccHoHATBLHOKH 00pa30oBaTe/JIbHOI NMPOrPaMMBbI

cuoHanbHbIX (1K) koMneTeHIniA:

N3yyenue nanHoi yueOHON NTUCIMIUIMHBI HAallpaBieHO Ha popMupoBaHue y o0yyaromux oomexkynbTypHbix (OK) u npodec-

Ne | Homep/unaekc Conep:kanue KOMIETEHIIUN B pesyabTare usydeHus y4eOHOH JUCHHUILIMHBI 00YYAKOIIHMECH 10JKHbI:
n/n | KOMINeTeHIHN (wyIm ee yacTm) 3uHathb Ymersb Baaaers
1 2 3 4 5 6
CrniocobHOCTh HCTONB30BaTh ecte- | [Ipuemsr 006001IeH s U aHa- Ha ocHoBe ananu3za u [Tpuemamu 0600IICHNS 1
CTBEHHOHAy4HbIC U MaTeMaTuye- | Jin3a €CTECTBEHHOHAYYHOI 000011IeHIS €CTeCTBEHHO- | aHanu3a HHGOpMaIuu B
CKH€ 3HaHUs U1 OPUEHTUPOBaHUs | nH(opManuy B 00JaCTH KBaH- | HAYYHOM U MaTemMaTuye- | o0JacT KBaHTOBOM 3JeK-
B COBpPEMEHHOM HH(OpPMALIHOH- TOBOM 3JIEKTPOHUKH. cKoil uHopmanuu cra- | TpoHuku. [Ipuemamu mo-
HOM IIPOCTPaHCTBE dusnyeckue U MaTeMaTHye- | BUTH LI€JIM UCCIICOBAHUS. | CTAHOBKH LIEJIEeH MpH pe-
CKHE METOJbl MOJeNpoBanus | Mcnonb3oBaTh MaTeMaTu- | IIEHUH 3a7a4 KBAHTOBOM
AKTHUBHBIX CpEJl, PE€30HATOPOB | YECKHE METOJBI 11l MO- | BJIEKTPOHUKH. MeToamu
KBaHTOBBIX T€HEPATOPOB U nenupoBanust pusuyue- MaTeMaTU4eCcKoro Moje-
YCTPOMCTB Ha UX OCHOBE. CKUX U TEXHOJOTMYECKHUX | JTUPOBAHUS QUINICCKUX U
TexHosornueckre Npoueccsl | MpPOLECcCOB, IPOTEKAI0- TEXHOJIOTMYECKUX MPOLIEC-
M3TOTOBJICHUS aKTUBHBIX 3Je- | IIMX B aKTUBHBIX CPeJaX, | COB, IPOTEKAIOIIUX B aK-
1 OK-3 MEHTOB U JIa3€pOB. pPE30HATOPAX U Jla3epax. | TUBHBIX CpeJax U Jiazepax
Pounb v 3Hauenune ectectBeH- | [IpuMeHsTH MaTepuanbl | pa3MYHOrO TUIA U HAa3HA-
HOHAY4YHbIX U MaTeMaTHue- JUIsl aKTUBHBIX JIEMEHTOB | YeHUs. MeTogamu oleHKn
CKUX JHCUUIUIMH [IPH U3y4e- | U JIa3epOB B COOTBET- npodeccuoHanbHOM 3Ha-
HUU 3aKOHOB KBaHTOBOM CTBHMH C X (U3UKO-TEX- | YUMOCTH 3aKOHOMEPHO-
JIEKTPOHHUKHU. HUYECKMMH CBOMCTBAMHU. | CTE€W KBAaHTOBOM DJIEKTPO-
OnenuBath npodeccuo- | HUKU C IPUMEHEHHEM
HaJbHYIO 3HAYUMOCTD 3a- | €CTECTBEHHOHAYYHBIX U
KOHOMEPHOCTEH KBaHTO- | MaTEMATUYECKUX TUCIH-
BOH 3JIEKTPOHUKHU C MO3U- | TUIMH.
LU ECTECTBEHHOHAYY-
HBIX U MaTeMaTHYECKUX
JUCIUIUINH.
2 OK-6 CnocoOHocTh k camoopranuzanuu | [lepcriekTBBI 1 BO3MOXKHOCTH | BeiOupath mytu camoo6- | HaBeikamu niiaHUpOBaHUS
U CaMO0Opa30BaHMIO npo¢eCCHOHATIBHOIO pOCTa B | pa3oBaHMs U podec- | MepCeKTUBHBIX TeM IS




00J1aCTH KBAaHTOBOM 3JIEKTPO-
HUKH B peruone. Heooxomu-
MBIl YPOBEHb KBaTH(PUKALUU
JUISL YCIIEIITHOTO TPYAOYCTpPOii-
ctBa. Heobxoaumyto ungop-
MAIIHIO 110 KBAHTOBOM JJIEK-
TPOHHUKE IS TTOAIEPKAHUS
BBICOKOTO YPOBHS ITPOECCHO-
HAJILHOTO MacTEpCTBA.

CHOHAIBLHOM pocte. Pabo-
TaTh B KOJIJIEKTUBE HaJl
OJIHOM WJIM HECKOJIbKUMU
npobiemamu. Paborats ¢
JUTEPATYPOU U IPYroi
JOCTYITHOM uH(pOpMaIuei
10 KBAHTOBOM 3JIEKTPO-
HUKE.

camooOpasoBanus. Meto-
JlaMu BbIOOpa myTeit mpo-
(eccnonaIbHOTO pocTa.
[IpuemMamu OBBILICHUS
po(hecCHOHATBLHOTO
YPOBHSI.

I1BK-1

CIIOCOOHOCTb HCIIOJIb30BaTh KOHIIEH-
TyaJIbHBIC U TCOPCTUUYCCKUEC OCHOBLI
¢usvkn, cucreMy 3HaHWH O (yHIa-
MCHTAJIBbHBIX (1)I/I3I/I‘IGCKI/IX 3aKOHax "
TEOpHUAX, (HU3NIESCKON CYIIHOCTH SB-
JICHUH U TIPOIIECCOB B MPHPOJIE U TeX-
HHKE

Teoperuueckue 3akoOHOMEp-
HOCTU M 3KCIIEPUMEHTAJIbHBIE
METO/Bbl UCCIEeI0BaHUNA B 00-
JJACTH KBAHTOBOW  JJIEKTPO-
HUKH.

@yHKIMOHAIBHBIE U DHEPTre-
TUYECKHUE CXEMbl KOHKPETHBIX
AKTHUBHBIX CPEJl U JIa3€pPOB.
dusnyecKre U TEXHOJIOTHYe-
CKH€ CIIOCOOBI TOCTPOEHUS
KBaHTOBBIX T€HEPATOPOB.
CniocoObl BO30YKE€HUS U Me-
TOJIbl 00pa30BaHUs AKTUBHOM
Cpeapbl.

[IpumeHnsTh pexkomeHa-
UM TEOPETHYECKUX 3a-
KOHOMEPHOCTEH U JKCIIe-
PUMEHTAJIBHBIX METO/I0B
UCCIIeIOBaHUs B KBAHTO-
BOM 3JIEKTPOHHKE.
[TpumensaTh QpyHKIIHO-
HaJIbHbBIE U SHEpreTHye-
CKH€ CXEMBI JUIs pa3pa-
OO0TKM KOHKpPETHBIX aK-
TUBHBIX CPEJl U JIa3€pPOB.
[Ipumensts 3 PpexTus-
HBIE METO/IbI 3aILIUTHI OT
Ja3€pHOT0 U3ITyYEHHUS.
W3MmepsATb OCHOBHBIE Xa-
PaKTEpPUCTUKH JIA3€PHOTO
U3ITy4EHUS.

TeopernueckuMM U Tpak-
TUYECKUMH HaBBIKAaMU TPHU
IPOBEICHUM  MCCIIEI0Ba-
TEJIbCKUX 3aJ1a4 110 KBaHTO-
BOM »BJEKTpoHUKe. Mero-
JaMH TIOCTPOSHUST y4eOHO-
HCCJIEI0BATENbCKUX IKCIIE-
PHUMEHTOB II0 KBaHTOBOWU
JJIEKTPOHUKE.

Metoamu u3mMepeHus oc-
HOBHBIX XapaKTEPUCTUK
JIA3EPHOT0 U3IIYYEHUS.
Cnoco0amu 3alIUTHI OT
JIA3EPHOT0 U3JIYYEHUS.




2.5. KapTra koMneTeHIHil THCIUTLTHHBI

Haumenosanue ducuunﬂunbzs KpantoBas JICKTPOHHUKA

Hens nucuu- LenssmMu ocBOCHUsT y4eOHOM AUCHUIUIMHBI SBISIETCS Pa3BUTHE Y CTYIEHTOB KOMIIETEHIIH, KOTOPBIE MTO3BOJISIOT:

IUTMHBI — IPUMEHSATh Ha MPAKTUKE OCHOBHBIE 3aKOHOMEPHOCTH (DOPMUPOBAHUS KOTEPEHTHBIX ONTHUYECKHX IYYKOB, 3HaThb MX OCHOBHBIE
CBOWCTBA, OBJIA/IETh METOJJAMH YIIPABIICHHS, TPAHCIIOPTUPOBAHMS U ITPE0OPa30BaHUS ONTHUYECKHX ITYYKOB, 3HATH OCHOBHBIE METOIbI
orpeesieHus] PU3NUECKUX apaMeTpOB Ja3epPHOr0 U3ITYyYEeHUs, U3YUUTh (pU3MUecKue MPUHLUIIBI U AlIapaTypHYIO pealn3alnio Me-
TOJIOB B JIA3€PHBIX YCTPONUCTBAX U TEXHOJIOTHUIX;

— IOJrOTOBUTH CTY/IEHTOB K CaMOCTOSTEJIbHOM HayYHO-UCCIIEI0BATEIbCKON U HayYHO-II€1arOrMYECKON e TeIbHOCTH, BbIPAOOTKE
OpPTraHU30BaHHOCTH, TPYAOTIOOUS, KOMMYHUKA0EIbHOCTH, CIIOCOOHOCTEH K OBICTPOMY U CAMOCTOSITEIbHOMY IMPHOOPETEHNIO HOBBIX
3HAHUM;
— ACIIOJIB30BATh B Y4€OHO-TIPOU3BOICTBEHHON Chepe COBOKYITHOCTH CPEICTB M CIIOCOOOB YETIOBEYECKOM 1A TEIbHOCTH, HAIpaBJICH-
HOM Ha TEOPETUYECKHUE U IKCIEPUMEHTAJIbHbBIE NCCIIEOBaHMs, IPOEKTUPOBAHNE, KOHCTPYUPOBAaHUE, TEXHOJIOTHIO ITPOU3BOJCTBA U
SKCILTyaTaluo NpuOOpPOB M YCTPOICTB KBAHTOBOW M ONTUYECKOM AIEKTPOHUKHU Pa3IMYHOIO (PYHKIMOHAJIBHOTO HA3HAYEHUS.
IIpodeccrnonanbHbIe KOMIIETEHIIMA
Komnerenuun IlepeyeHb KOMIIOHEHTOB Texnonorust popmu- dopma OIIEHOYHOTO | YPOBEHb OCBOCHHS KOMIIE-
pOBaHMUs CpeIcTBa TEHUUHI
Nupexc DopmMyJIHpOBKa
3uamo. llpuemsl 0600mme- | [lyrem  mpoBeaenus | Komnoksuym, koH- | [Toporosslii. Crioco6HOCTB
HUS U aHaJIN3a €CTECTBEH- | JICKI[MOHHBIX 3aHSITHUM, | TpoJbHAs paboTa, 3a- | 10 TOTOBBIM cXeMaM U 00-
HOHAy4yHOH MH(pOpMaLUK B | TaOOpaTOPHBIX PadoT, | MUTa J1abOpaTOPHBIX | pazlam pabdoTaTh ¢ MH)OP-
CrniocoOHOCTh UCc- | 00JacTU KBAaHTOBOM 3JIeK- | IPUMEHEHHs  HOBBIX | pabOT, TeCTHpOBaHME, | Malluel B 00JIACTU KBAHTO-
II0JIB30BATh €CTE- | TPOHUKH. 00pa30BaTeNbHBIX pedepar, /13, 3auer | BOM 3IEKTPOHUKH
CTBCHHOHay4Hble U | PU3MYECKUE U MAaTEMATH- | TEXHOJIOTUH, OpraHu- IHoBbimennbiii. Cnoco6-
MaTeMaTHUYECKHE YECKUE METO/bI MOJIEIIH- 3allUM  CaMOCTOSITENb- HOCTb CAMOCTOSITEIBHO CTa-
OK-3 3HAHUA JUISI OPUEHTHU- | POBAHUS aKTUBHBIX Cpell, | HOM paboTHlI. BUTb LI€JIM UCCIIEIOBAHUS HA
pOBaHMsI B COBPEMEH- | pE30HATOPOB KBAHTOBBIX OCHOBE aHalln3a 1 060011e-
HOM MH(OpPMAIMOH- | TEHEpaTOPOB U YCTPOUCTB HUs UHGOpMaIUH.
HOM IIPOCTPAHCTBE | HA UX OCHOBE.
TexHonornueckue mpo-
LIECCBI U3TOTOBJICHHUSI aK-
THUBHBIX JIEMEHTOB U Jia-
3€pOB.




Ponb u 3Hauenue ecre-
CTBEHHOHAYYHbIX U MaTe-
MaTHUYECKUX JUCLMILIINH
[IPU U3YYCHUH 3aKOHOB
KBaHTOBOW 2JIEKTPOHUKH.
Ymems. Ha ocHoBe aHa-
nu3a u 00001IeHus ecre-
CTBEHHOHAY4HOH U Mate-
MaTH4YeCKOW MHPOpPMALUU
CTaBUTH I1IeJIU MCCIIEA0Ba-
Hus. Mcnonbs3oBaTh Marte-
MaTHYECKHE METOJIbI JIJIs
MoJenupoBaHus puzmye-
CKHX M TEXHOJOTHYECKHUX
IIPOLIECCOB B Jla3epax.
[TpuMeHsITh MaTepHabl
JUISL aKTUBHBIX 3JIEMEHTOB
Y JIa36pOB B COOTBETCTBUHU
¢ uX PU3UKO-TEeXHUYE-
CKMMH cBoiicTBamu. One-
HUBaTh NpoeCcCUOHATb-
HYIO 3HaUUMOCTb 3aKOHO-
MEpPHOCTEW KBAHTOBOM
JEKTPOHUKH C TO3ULIAN
€CTECTBEHHOHAYYHBIX U
MaTeMaTUYeCKUX TUCLHU-
TUTHMH.

Bnaodemw. [Tpuemamu
000011IeHNs ¥ aHAJIN3a UH-
dbopmaruu B o0nactu
KBaHTOBOW 3JIEKTPOHUKH.
[IpuemamMu nocTaHOBKH
LeJel Mpy peleHn  3a1a4
KBaHTOBOM 3JIEKTPOHUKHU.




Meronamu MaremaTuye-
CKOI'0 MOJEJIIMPOBaHUS
(UBHYECKUX U TEXHOJIOTH-
YECKHX IIPOLIECCOB, ITPOTE-
KaIOIIMX B aKTUBHBIX Cpe-
Jlax | Jla3epax pa3jIM4HOro
Tuma. MeTtogamMu OIl€HKHU
npodeccuoHanbHOM 3Ha-
YUMOCTH 3aKOHOMEPHO-
CTel KBAaHTOBOM AJIEKTPO-
HUKH C IPUMEHEHHEM
€CTECTBEHHOHAYYHbIX U
MaTeMaTUYECKUX TUCIU-
TUJTVH.

OK-6

CrocoOHOCTE K ca-
MOOpPTaHU3AIlNU U Ca-
MOOOpa30BaHUIO

3names. IlepceKTUBBI U
BO3MOXHOCTH caMoo0pa-
30BaHMs U IPpOodeccro-
HAJILHOT'O POCTa B 001aCcTH
KBaHTOBOW 2JIEKTPOHUKH B
peruone. HeoOxonuMmsrii
YpOBEHb KBaIU(PHUKAIIUN
JUISl YCIIEIIHOTO TPYI0-
ycTporictBa. Heobxomu-
MYI0 HH(POPMALIHIO MO
KBaHTOBOM JIEKTPOHUKE
JUIS IOJIEP>KaHUs! BBICO-
KOT'0 ypOBHSI pogeccro-
HAJILHOTO MacTepCTBa.
Ymems. BpiOupars nytu
npo¢eCCUOHATBLHOTO  PO-
cta. PabGorate B KoOJIJIEK-
TUBE M CAMOCTOATEIBHO.
PaboraTh c uTeparypoit u

Ilyrem  npoBeneHus
JICKIIMOHHBIX 3aHATHH,
nabopaTopHBIX padoT,
NPUMEHEHHUS  HOBBIX
00pa3zoBaTeNbHBIX
TEXHOJIOTUH, OpraHu-
3allUd  CaMOCTOSITENb-
HBIX paboT.

KomnokBuym,  KOH-
TposbHas paboTa, 3a-
muTa J1a00paTOPHBIX
paloT, TecTHpOBaHUE,
pedepart, U3, 3auer

IoporoBsiii. CriocoOHOCTH
OPUCHTHUPOBATHCS B BO3-
MOXXHOCTSX  mpodeccuo-
HAJIBHOTO POCTA.
HoBbimennbiii. Crioco0-
HOCTb CaMOCTOSITEIbHO BBI-
Oupath mnytu upogeccuo-
HAJIBHOTO POCTA U IIAHUPO-
BaTh CBOIO JICITCIHLHOCTb.




JpYyTroii 1ocTyHOM HHDOp-
MalMel II0 KBaHTOBOU
AJIEKTPOHHUKE.

Bnaoemws. HaBplkamu 1mia-
HUPOBAHUSI  TEPCIIEKTUB-
HBIX TE€M JJII caMo00pa3o-
BaHus. MeTtogamu BeIOOpa
nyrei  mpodeccuoHallb-
Horo pocra. Ilpuemamn
MOBBIIMICHUST  TIpodeccro-
HaJbHOTO YPOBHSI.

[IBK-1

CIOCOOHOCTD  HMCIIOJIb-
30BaTh KOHIENTYallb-
HbIE M TEOPETHUECKHE
OCHOBBI ()U3UKH, CH-
cTeMy 3HaHHH 0 QyHIa-
MEHTaJBHBIX (uU3NUe-
CKMX 3aKOHaX H TEo-
pusix, (hmzmueckoit
CYIIHOCTH SIBIEHUN U
MPOLIECCOB B IPUPOAE U
TEXHUKE

3nams. TeopeTudeckue 3a-
KOHOMEPHOCTHU U JKCIIEpH-
MEHTAJIbHbIE METOAbl HC-
CIIeZIOBaHUI B  0O0JacTH
KBaHTOBOM 3JIEKTPOHUKH.
DyHKIHUOHAIBHBIE U DHEP-
TeTHYECKUE CXEMBbl KOH-
KPETHBIX aKTUBHBIX CPeJl U
nazepoB. Dusznueckue U
TEXHOJIOTHUIECKHE cro-
cOOBI TOCTPOCHUS KBAHTO-
BbIX TreHepaTopoB. Cmo-
coObI BO3OYXKICHHUS U Me-
TOABI 00pa30BaHUS aKTHB-
HOU Cpenpl.

Ymemo. IlpuMenaTH peko-
MEHJAINHA TEOPETHUYECKUX
3aKOHOMEPHOCTE U DKC-
MEePUMEHTaIbHBIX METOJIOB
UCCIICIOBAaHUS B KBAHTO-
BOI DJIEKTPOHUKE.

Ilytem  npoBeneHus
JICKITUOHHBIX 3aHITHM,
71a00paTOPHBIX PadoT,
MPUMEHEHUSI  HOBBIX
00pa3oBaTeNbHbIX
TEXHOJIOTMH, OpraHu-
3allMM  CaMOCTOSITEIIb-
HBIX padoT.

KomnokBuym,  KOH-
TponbHas paboTa, 3a-
muTa J1a00paTOPHBIX
paboT, TecTUpoOBaHUE,
pedepar, /13, 3auer

IToporossiii. CriocoOHOCTD
IIPOBOJIUTH MIPOCTEUILIHE
TEOPETUUECKHE U IKCIICPH-
MEHTaJIbHBIE HUCCIICIOBAHUS
B 0071aCTH KBAaHTOBOM DJIEK-
TPOHHKH, a TAKXKE CIIOCO0-
HOCTb Y4acCTBOBATh B MPO-
BEJICHUU WCCIICIOBAHUI
KOHKPETHBIX TEXHUYECKHIX
3a/1ay.

IMoBbimenublii. Croco6-
HOCTh CAMOCTOSITEJILHO T1J1a-
HUPOBATH U MPOBOUTH TEO-
PETUYECKHE U IKCIIEPUMEH-
TaJdbHBIE HCCIEAOBAaHUS B
00J1acTH KBAaHTOBOM 3JICK-

TPOHUKHU. [OTOBHOCTH K
BHEAPECHUIO  PE3YJIHTATOB
HUCCJIENOBAHMIA.




[IpumensTsb byHKIIHO-
HaJIbHblE M JHepreTuye-
CKHME CXeMBbl i paspa-
OOTKH KOHKPETHBIX aKTUB-
HBIX cpen U asepos. lIpu-
MEHATh (P (HEKTUBHBIE Me-
TOJBI 3aIIUTHl OT Ja3ep-
Horo wu3nydeHus. Wi3me-
PSATH OCHOBHBIE XapakTe-
PUCTUKHU JIa3epHOrO H3Iy-
YCHHUS.

Braoemo. Teopernue-
CKUMH U TIPaKTHYECKUMH
HaBbIKAMU IIpU IpOBeEjie-
HUM  HCCIIEI0BATEIILCKUX
3ajlay 10 KBAHTOBOW 3JIEK-
TpoHUKE. Merogamu 110-
CTpOEHHUs1 y4yeOHO-Huccle-
JIOBATEIIbCKAX  DKCIIEPH-
MEHTOB 10  KBaHTOBOM
DIIEKTPOHUKE.

Metonamu u3MepeHus xa-
PaKTepUCTHK  J1a3epHOTO
u3nydenus.  Crnocobamu
3alIUTHI OT JIA3€PHOTO W3-
JTy4EHUsl.




OCHOBHAA YACTD

. OFBEM YUYEBHOU JUCIUILIMHBI U BUJbI YYEFHOM PABOTHI

CemecTpsl
Bun yaeOHO# paboThI Beero Ne 9
4acoB
qacoB

1 2 3
1. KontaktHass pabora 0O0ydYaromuxcsi c 48 48
npenojgaBaresieM (MO BUJAAM  Y4eOHBIX
3aHATHH) (BCETO)
B Tom uncie:
Jlexiuu (JI) 16 16
[Tpaktnueckue 3anstus (I13), Cemunaps
©)
Jlabopatopusbie padotsl (JIP) 32 32
2.CamocTosiTennbHass ~ paboTa  CTyJIEHTa 60 60
(Bcero)
B Tom uncie
CPC 6 cemecmpe: 60 60

KII

KypcoBas pabota KP
Hpyrue Buast CPC:
Brinonnenue 3amaHuii mpu MOATOTOBKE K KOH- 10 10
TPOJIBHOW paboTe
BrimonHenue 3a1anuii Ipy MOATOTOBKE K J1abopa- 8 8
TOPHBIM paboTam
PaGora co cipaBouHBIMU MaTepHaIaMy U IEPUOJIU- 7 7
YECKON JUTEpaTypoil (CIOBapsSMU, DHIIMKIIONEIN-
SIMH).
N3ydyeHne W KOHCIEKTHPOBAHWE OCHOBHOH W JIO- 8 8
HOJIHUTENILHOM JINTEPATYPBIL
[TonroToBKa K TECTUPOBAHUIO. 6 6
[ToaroToBka K 3auure J1ad0paToOpHbIX padoT. 10 10
[TonroToBKa K KOJUIOKBHYMY 3 3
ITonroroBka K 3adery 8 8
CPC 6 nepuoo ceccuu
Bun npomexxyTouHON 3auer (3) 3 3
aTTeCTallu sk3ameH (D)
NUTOT'O: O61as 4acoB 108 108
TPYI0€MKOCTh 3ad. e/I. 3 3




2.COJAEP)KAHUE YUYEBHOM JUCIUATLINHBI
2.1.Conep:kanue pas3iesioB y4eOHOM TMCIUTITHHbI

ol

Z

1
[
o

MECTpa

2

pasaeia

HaumenoBanue
pa3aeJia yueOHOM
AUCHUILINHBI

Conep:xxanue pa3jena B IMJIAKTHYECKUX eTHHHUIAX

AKTHBHAas cpeia

Beeoenue. Kpartkas  ucropuyeckas  XpPOHOJIOTHUS
HAYaJLHBIX 3TAMOB PAa3BUTHS KBAHTOBOH JICKTPOHUKH.
OcHogubie 8u0bl 1a3epHblX cped. ATOMapHBbIE Cpelibl,
MOJIEKYJISIPHBIE CPEJIbl, )KUJIKOCTU U TBEPbIC TEA.
Cmpyxkmypa nazepa. Obwue mpebosanusi K aKMusHou
cpede. Koapounmentsr DiinmreiiHa. CrIOHTaHHOE U
BBIHYX/IEHHOE u3nydeHue. KoHTyp u mmpuHa JTUHUR
u3iydeHus (moromieHust). OMHOPOIHOE U HEOJHOPO/I-
HO€ YIIUPEHHUE JTUHUM.

Onruyeckuii pe3o-
HATOP M METO/bI
ynpaBJjieHHs napa-
MeTpaMHu Jiazep-
HOT'0 U3JIyYeHHS.

Onmuyeckuii pezonamop. BonHoBast TeOpusl OTKPBITHIX
PE30HATOPOB. DKBUBAJICHTHBIE PE30HATOPBI. ['aycCcOBbI
y4ku. BoHOBOAHBIE pE30HATOPBHI.

Lunamuxa npoyeccoé u ceoucmea usiy4eHus 1azepoe.
VYcenoBus nonydeHus reuepanuu. Yroia bprocrepa u no-
JSIpU30BaHHOE Jla3epHOe M3ilyyeHue. Pexxum cBoOoj-
HOM renepanuu. Pexxum MomynupoBaHHOW TOOPOTHO-
CTH pe3oHaTopa. MoHOXpoMaTHuuHOCTh U3inydeHus. Ko-
repEeHTHOCTh U3aydeHus. HanpaBiieHHOCTD N3ITyyeHusl.
Cenexuust TUIIOB KosiebaHMi B 1a3epax. [lonepeunsie u
IIPOJI0JIbHBIE TUIIBI KosieOaHui. KosblieBble a3epshl.

Cnoco0bI moJryue-
HHSl HHBEPCHOII 3a-
CEJICHHOCTH H 0C-
HOBHbIE THIIBI JIA-
3epoB.

Cnocobvl nonyueHus UHBEPCHOU 3ACENIeHHOCMU 8 pPa3-
JMUyHbLIX cpedax. Jlazepvl na meepoom mene. PydouHo-
BoIii 1azep. Nd u YAG naszepsl.

Jlazepvr nHa orcuoxocmsx. Jlazeppl Ha OpPraHUYECKHUX
KpacHUTeIsX.

T'azosvie nazepvi. 'ennii-HeOHOBBIN nasep. Jlazep Ha
nByokucu yriaepona (COz-nazep). Jlazepsl Ha camo-
orpaHnyeHHBIX nepexonax (Ha N2 u Cu).
Ilonynpogoonuxogvie 1azepbvi. Y CIIOBUS OTYyUEHUS UH-
BepcHUH 3acesieHHOCTU. OCHOBHBIE BUbI MOJIYIIPOBOJI-
HUKOBBIX Ja3epoB. IlomynpoBogHMKOBBIE Ja3zepsl Ha

TeTEPOCTPYKTYpaX.
Bonoxonnvie nasepul.

ObsacTu npuMeHe-
HHS J1a3€pPOB.

Obnacmu npumenenus nazepos. Jlazepbl B CTpOUTEIb-
CTBE, JOPOXKHOM CTPOMTEIBLCTBE U T.A. JIazepHble cu-
CTEMBI 3alucu HHPopMaIuu. TeXHOIOrHuecKue jga3ep-
HbIe CHUCTeMBbl 00paboTKN MarepuainoB. JlazepHble He-
pa3pyliarone MeTo Ibl KOHTPOJIS MapaMeTPOB JBUXKY-
muxcst 00bexToB. [IpuMeHeHne na3epoB B MeTUIMHE.




2.2. Pa3nenbl y4eOHOI AUCHUILIMHBI, BUABI Y4eOHOIl JeATEeJbHOCTH U GOpMBbI

KOHTPOJIsI
s = Bujbl yueOHoOI qeTeJIbHOCTH, DopMBbI TEKY-
5 ) . | BKJ/II0OYasi CAMOCTOSITEJILHYIO | II[er0 KOHTPOJS
) S | HaumeHnoBanue pasaena y4eOHo#
= = paboTy CTy1eHTOB (B Yacax) ycrneBaeMoCTH
o 2 AUCHUTLTUHBI
o - T (no nedenam ce-
Sl
2|~ J | JIP | 5 | CPC | Beero Mmecmpanm)
1 2 3 4 5 6 7 8 9
AKTHBHas cpeaa
Beeoenue
OcHosHble 8UObL 1a3epHbIX CPeO.
1 neoens
1 | ATomapHsble cpeibl, MOJIEKYIISIpHBIC | 2 4 6
CpeIIbl, )KUJIKOCTH ¥ TBEPAbIC Tela.
Cmpyxkmypa nazepa. O6uue Tpedo-
BaHUs K aKTUBHOU CpeJie.
Onruyeckuii pe3oHaTop H Me-
TOAbI yNIPaBJeHHUs MapaMeTpamMu
ABL ynp p P 3 Hedens
JIa3ePHOro U3J1y4YeHHs
. 3aIuTa
Onmuyeckuii pe3oHamop.
1a00paTOPHBIX
BonHoBoAHast TeopHs OTKPBITHIX AGOT
pe30HaTOpOB. DKBHUBAJIEHTHBIE pe- p
30HaTOpBl. BomHOBOIHBIE pe30Ha-
5 nedens
TOPBI
9 . 3ammra
Junamuxa npoyeccos u ceoticmea
71a00paTOPHBIX
U3NyYeHUsl 1a3epos. AGOT
VYcnoBus TMONy4eHUs TeHepaluu. p
2 | Pexxum cBoOOaHOM TeHeparuu. Pe- | 6 | 14 20 40 5 1edeis
UM MOJAYJIUPOBAHHOW ITOOPOTHO-
KOHTPOJIbHAS
CTH pe30oHaTopa
pabora
Monoxpomamuunocms  U3Ly4eHus.
Kozcepenmnocme U3TTYYEeHUS.
HampaBrneHHOCTh U3ITyueHUsI.
. T nHedens
Cenexyusa munog xonebanuii 6 naze-
TECTUPOBAHUE,
pax. TlomepeuHsle W TPOAOTHHBIC sammTa
Tunel koneOanuii. Kosblessle na-
1a00paTOPHBIX

3€pBl.

pabot




Crnoco0bl noJry4eHns HHBEPCHOM
3aCeJICHHOCTH W OCHOBHbIE THIIbI
J1a3epoB

Jlazepvl na meepoom mene. Pyou-

HOBBIH a3ep. HeoanmoBbslii j1azep u 9 nedens
Jazep Ha UTTPUM aTIOMUHUEBOM 3anmra
rpaHaTe. 71a00paTOPHBIX
Kuoxocmuule nazepwi. Jlazepbl Ha pabor
OpPraHUYECKUX KPACUTEIISIX.
L'azosvie nasepvi. He-Ne mazep. He- 10 neoens
Cd nasep. JIazep Ha IByOKHUCH yriie- Komnoksuym
pona. MexaHu3mM MHBEPCHOM 3ace-
nenHoctu CO2 —nazepa. Jlazepei Ha | 4 | 12 23 39 11 neodens
CaMOOTpaHUYEHHBIX Mepexoaax (Ha 3ammra
N2 u Cu). 71a00paTOPHBIX
Tlonynposoonukoswie Jazepul. pabor
DHepreTndeckue 30HBI Y CIIOBHS
MIOJIyYE€HUsI MHBEPCUHU 3aCEJICHHO- 11 neoens
ctu. Unxekunonnsle sazepsl. [lo- KOHTPOJIbHAS
JYIPOBOTHUKOBBIE JIa3ephl Ha TeTe- pabota
POCTPYKTYpax.
13 neoens
O0aacTy NnpUMeHeHUsl J1a3epoB TECTHPOBAHUE,
Jlazepbl B CTPOUTETBCTBE, TOPOK- pedepar
HOM CTPOUTENBLCTBE U T.A. JIazep-
HBIE CUCTEMBI 3aIIucH nH(pOpMa- 14 neoens
1. TeXHOJIOTHYECKHUE JTa3epHbIC 3anmTa
CUCTEMBI 00pa0OTKH MaTEepPHAIIOB. 1a00paTOPHBIX
JlazepHbIe HEpa3pyIIAIOIINE Me- pabot
TOJBI KOHTPOJIS TapaMeTPOB JBU-
Kyuxcs 00bekToB. [IpuMenenue 4 6 13 23 14 neoens
Ja3epoB B MEIUIIMHE. KOHTPOJIbHAS
pabora
15nedens
3aImTa
1a00paTOPHBIX
pador,
TECTHPOBAHUE,
N3,
pedepar
HToro 3a cemectp 16 | 32 60 108
UTOIO 16 | 32 60 108




2.3. JlaGopaTopHbIii NPAKTHKYM

g
£ ¢ | HaunmenoBanmue pa3-
o 5| F . Bcero
Z o = AeJia y4eOHo auc- HaumeHoBaHue J1a00paTOPHBIX padoT YACOB
5 " HUILTHHBI
°| =
1 2 3 4 5
JLp. Ne 1. «H3yuenue mooosozo cocmasa uznyye- 2
HUSL ONMUYECKO20 Pe30HAMOpPa MHO2OMOO08020 2e-
OnrnuecKkum pe3o- JIUL-HEOH0B020 Jaasepay
HATOP M METO/bI JLp. Ne 2. «llonynpo6oonuxowiti uniCeKyuoHHbll 2
2 yrpasjieHus mapa- | Jasep. Hcciedosanue éamm-amnepHblx Xapakmepu-
MeTPaMH JIa3epHoro | CMuky
H3JIy4eHHst JL.p. Ne 3. «Uccrneoosanue He-Ne nazepa. Hzyuenue 2
VCI08ULL NOJIYYEHUSI 2eHepayuy Usiy4eHus Ha OJIuUHe
gorvl 0,6328 mrxm»
JLp. Ne 4. «H3zmepenue mownocmu UK usnyuenus 2
CO2 nasepa»
JL.p. Ne 5. «Hccredosanue He-Ne nazepa. Uzmepe- 2
Hue OJIUHbL BOJIHbL U OIUHbL KO2EPEHMHOCMU U3TYYe-
HUSLY
9 JL.p. Ne 6 «H3yuenue aghghexma yosoenus uacmomuol 2
Cnocoonl MoJIy4YeHuUs C6emosoll 6OJIHbLY
3 nnBepcHoii 3acenen- | JL.p. Ne 7. «llpumenenue nasepa ons beckonmaxm- 3
HOCTHU U OCHOBHBbBIE HblX u3mepeHuL7 JUHEUHBIX pasmepoey
THIIBI JIA3€POB JL.p. Ne 8. «/ccneoosanue mpuaneyisayuonHo2o me- 3
mooa uzmepenus 00beMHbIX TUHENHbIX PA3MEPO8 U3-
oenusny.
JL.p. Ne 9. «Onpedenenue pacxooumocmu nazeprozo 3
U3TYYeHUSA»
JL.p. Ne 10. «/lonynposooruxosulil uHIHCEKYUOHHDLL
nazep. Hccnedosanue onmuueckux xapaxmepu- 3
CMUK»
JL.p. Ne 11. «Hccnedosanue He-Ne nasepa. FOcmu- 4
O0JaacTu npumeHe-
4 ISl 1A3CDOB POBKA pe3oHamopay
P JLp. Ne 12. «Hccneoosanue He-Ne nasepa. Hzmepe- 4
HUe 8amm-aMNePHbIX XaAPAaKmepuUcmuK»
HNUTOI'O B cemecTpe 32
UTOro 32

2.4. KypcoBble padoThl He npedycmompeHbi.




3. CAMOCTOSTEJIBHAS PABOTA CTYJEHTA.
3.1. Buasl CPC.

- . HaumenoBanue
$ 2| 8 g pasnena yueoHoii auc Bcero
: 5 23 P y Buasl CPC
22 |e~ HMILJIMHBI 4yacos
Paborta co crnpaBOYHBIMH MaTepHaJaMH 2
CJIOBApSIMH, SHIUKIIOTIETUSMU ).
1 AKTHBHasI cpeaa ( P ’ )
N3yueHne M KOHCHEKTHPOBAHHUE OCHOB- 2
HOW U JIONTOJTHUTEJIbHON JIUTEPATYpPhl
BrinosiHeHue 3a1aHuil IPU MOATOTOBKE K 4
KOHTpPOJIbHOU padoTe
Beinonnenue 3aganuil npy MOATOTOBKE K 3
nabopaTopHBIM paboTam
. Pabora co cripaBOYHBIMH MaTepHaIaMH U 2
OnrTuyeckuii pe3oHa- N N
MEePUONYECKON TUTEPaTypol (CIOBapsIMH, dH-
TOP M MeTO/IbI yIIpaB-
2 LIUKJIOTICTUSMH ).
JIEHUsI MapaMeTpaMu
N3ydyeHne ¥ KOHCHEKTUPOBAHUE OCHOB- 2
JIA3epPHOro U3J1y4YeHust . .
HOM U JTOTIOJIHUTENILHON JINTEPATYPHI.
[ToaroroBka K TECTUPOBAHUIO. 2
[ToaroroBka K 3ammuTe J1a0OpaTOPHBIX pa- 4
00T.
[TonroToBka K 3a4ety 3
Brinonnenue 3a1anuil mpu MOATOTOBKE K 4
KOHTpPOJIbHOU paboTe
Brinonnenue 3a1anuil mpu MOATOTOBKE K 3
n1abopaTopHBIM paboTam
PaGota co cipaBouHBIMH MaTepuaiaMH U 2
Crnoco0bl moJIydeHusl | IEpUOIMYECKON IUTEepaTypoil (ClIoBapsiMu, H-
3 WHBEPCHOM 3acesieH- | [IUKIJIONEINSIMU)
HOCTHU ¥ OCHOBHbBIE N3ydyeHne ¥ KOHCHEKTUPOBAHUE OCHOB- 2
THUIIBI J1a3€POB HOM U JIOTIONTHUTEIHHON JTUTEPATYPhI
[ToaroroBka K TECTUPOBAHUIO 2
[ToaroroBka K 3amuTe 1aOOPaTOPHBIX pa- 4
oot
[ToarotroBka K KOJIOKBHYMY 3
[TonroToBKa K 3a4eTy 3
BrinonHenue 3aiaHuii Mpu MOATOTOBKE K 2
KOHTpPOJIbHOU paboTe
Brinmonnenue 3aiaHuii pu MOATOTOBKE K 2
nabopaToOpHBIM paboTam
PaGora co cripaBouHBIMH MaTepUaIaMH U 1
MEePUOINYECKOMN JTUTEPaATypOoil (CIIOBApAMHU, DH-
Oobs1acTH npUMeHeHust P paTypoit ( PAMH,
4 IUKJIOTICTUSIMH ).
JiazepoB
W3yueHnne m KOHCIEKTHPOBAHWE OCHOB- 2
HOU U JJOTIOTHUTEIHHOU JTUTEPATYPhI
[ToaroroBka K TECTUPOBAHHUIO 2
[ToaroroBka k 3ammre 1a00paTOPHBIX pa- 2
00T.
[TonroroBka K 3a4eTy 2
HUTOI'O B cemecTpe 60




3.2. I'pa¢guk paboTHI CTYAEHTA

Cemectp Ne 9
®opma YcioBHoe Homep Henenu
pronoTnore odosiatie- 7 18| 9|10]11]12]13]1415]16
cpeiacTBa HHe
Kosnoksuym Kn +
KonrtposnbHas padora + +
TecTupoBaHue NMUCbMEHHOE TCn + + +
WHauBuyallbHBIC TOMAIITHUE W3 +
3aJaHHS
Pedepar Ped + +
3amura 1a00paTOPHBIX paboT 3JIP + + + + + +




3.3. HEPEYEHb YYEBHO-METOIMYECKOI'O OBECHEYEHWA
A CAMOCTOATEJIBHON PABOTHI OBYYAIOIHIUXCH ITO JUCIU-
IIVIMHAM.

3.3.1. TemaTuka pedeparon

0NN KW

NN NRNRNE == R = =0
R WNRPOOOXIODUNWNERO

. UcTopuueckas XpOoHOJIOTUS HA4YaJIbHBIX ATAIlIOB KBAHTOBOM 3JIEKTPOHUKH.
. BoyiHOBast TeOpUst OTKPBITBIX PE30HATOPOB.

. 'ayccoBble ydKu.

. BomHOBOIHBIE PE30HATOPHI.

. Pexxum MoynmupoBaHHO#M TOOPOTHOCTH pPe30HATOPA.

. MeToabl ceneKruu MpoI0IbHBIX TUIIOB KOJIEOaHUM.

. MeToapl CeNeKIUU MONEPEUYHBIX THIIOB KOJICOAHUH.

. [IpocTpaHcTBEHHAs! M BpEMEHHAsA KOTEPEHTHOCTh U3JIyYEHUS.

. Kosb1ieBblie 1a3epbl 1 METO/IbI aHAJIM3a BCTPEYHBIX BOJIH.

. OCHOBHBIE METOIBI YIIPABICHUS MapaMeTPaMH JIA3EPHOTO U3ITYICHHUS.

. Jlazepsl Ha TBEpIOM TEIIE.

. JIazepsl Ha UTTPHI1 ATFOMHUHUEBOM I'paHaTe.

. Jlazepsl Ha KpacHUTEIISIX.

. TBGpI[OTeJIBHBIG JIa3CPEI C HAKa4KOH OT AUOJ0B MOJYIIPOBOAHUKOBBIX JIa3€POB.
. [ToynpoBOTHMKOBBIE JIa3ephl HA TETEPOCTPYKTYpax.

. Jazepsr! Ha yraekuciaoMm raze (COz-nazep).

. BonmokoHHBIE J1a3epsl.

. [IpumeHeHune 1a3epoB B MEIUIIAHE.

. JIazepsl 1 ONIOPHOE HAIIPABIICHHE.

. JIazepHbIe Hepa3pymaIOIIHe METOIbI KOHTPOJIS.

. Jla3epHbIe CUCTEMBI 3aIMCU ¥ XpaHEHHUS HHPOPMAIIUH.

. JlazepHbIe TEXHOJIOTUHU TIPH 00paOOTKE PA3TUUHBIX MATEPHAIIOB.

. JlazepHble mumapsl.

. JIazepHbIE CUCTEMBI CBSI3H.

. [IpumeHeHue na3epoB Al MOMy4eHUs! BBICOKOTEMIIEPATypPHOM MIa3MBbl.

Ilpasuna ogopmnenus pegpepamos npedcmasnensvl 6 n. 11 Hnvle ceedenus. Memoouueckoe
obecneuenue peghepamos obecnewusaemcs 0CHOBHOU U OONOTHUMENLHOU TUMepamypou no K8aHmo-
801l BNIEKMPOHUKe, NPeOCMABNIEHHOU 6 . 5.



4. OIEHOYHBIE CPEIACTBA J1JIs1 KOHTPOJIA YCIIEBAEMOCTU U PE-
3VJIBTATOB OCBOEHUS YYEBHOU JUCHHUIIVIMHBI (cm. @ono oyenou-
HbIX cpeocma)
4.1. PediTUHIOBasl CUCTeMAa OLEHKHU 3HAHMHA 00y4alOUIUXCS MO y4eOHOH JUCIIH-
MJIMHE

Peumuneosasn cucmema ne ucnonvzyemcs

5. YYEBHO-METOAUYECKOE U MH®OPMAIIMOHHOE OBECIIEYE-
HUE YYEBHOU JUCIIUIIJIMHBI
5.1.0cHoBHas JuTEpaTypa

MCHOJI])3yeTCﬂ KoamuecTBo 3K3eMILIfA-
Ne ABTOp (bI), HAUMEHOBAHNE, MECTO U3TaAHUS U Ce- poB

n/n H31aTeJIbCTBO, T0/ TIpH M3yHeHiH mectp | B oubamo- Ha ka-
pasieiIon TeKe denpe
1 2 3 4 5 6
bopeiimio, A. C. Jlazepsl: npuMEeHEHHUE U
MIPUIIOKEHUS [ DIIEKTPOHHBIN pecypc]:
yuebHoe nocodue / A. C. bopeiimo. —
Cu6.: Usn-so Jlans, 2016. — 520 c. — Pe-
UM J0CTyNa:
http://www.lanbook.com/books/element.ph
p?pll cid=68&pll id=1606 (xara obOpa-
menust: 14.06.2019)

bopeiimo, A. C. JIazepsl: ycTpOHWCTBO U
neicTBre [ DIEKTPOHHBIN pecypc]: yueo-
Hoe nocobue / A. C. bopeiimo, C. B. HBa-
kuH. — Co.: U3a-8o Jlans, 2016. - 304 ¢ -
Pexum nocryna:
http://www.lanbook.com/books/element.ph
p?pll_cid=68&pl1l_id=1402 (nata oOpa-
menust: 14.06.2019)

bormanos, A. B. BolokoHHBIE TEXHOIOTH-
YeCKHE JIa3ephl U UX MPUMEHEHHE [ DIeK-
TPOHHBI pecypc] : yueOHoe mocodue / A.
B. borganog, }0.B. IN'ony6enko. — Cno. :

3. | U3x-Bo Jlannw, 2016. — 208 c. — Peskum 10- 1-4 9 OBC
CTyma:
http://www.lanbook.com/books/element.ph
p?pll_cid=68&pll _id=1401 (mata obpa-
menus: 14.06.2019)

Hsanos, U. I'. OCHOBBI KBaHTOBOI 3JIEK-
TPOHUKH [ DIEKTPOHHBIH pecypc] : yued-
Hoe rocooue / U. I'. iBanHOB. - PocTOB-
H/J1: U3natensctBo FOxkHOTO henepans-

4. | Horo yHusepcurteta, 2011. - 174 c. - Pe- 1-4 9 OBC
KUM J10-

cryma: http://biblioclub.ru/index.php?page
=book&id=241055 (nara obOpareHus:
14.06.2019)

1-4 9 OBC

1-4 9 OBC



http://www.lanbook.com/books/element.php?pl1_cid=68&pl1_id=1606
http://www.lanbook.com/books/element.php?pl1_cid=68&pl1_id=1606
http://www.lanbook.com/books/element.php?pl1_cid=68&pl1_id=1402
http://www.lanbook.com/books/element.php?pl1_cid=68&pl1_id=1402
http://www.lanbook.com/books/element.php?pl1_cid=68&pl1_id=1401
http://www.lanbook.com/books/element.php?pl1_cid=68&pl1_id=1401
http://biblioclub.ru/index.php?page=book&id=241055
http://biblioclub.ru/index.php?page=book&id=241055

5.2. JlonoJiHUTe/IbHAS JINTEPATypa

Ne
n/n

ABTOp (bI), HAUMEHOBAHHE, MECTO U3JAHUA U
U31aTeJIbCTBO, F0/1

HUcnoab3yercs
NP U3y4eHUuHu
pa3nesioB

Ce-
MecTp

KoauuecTBo 3K3eMILISA-

poB

B ounouno-
Teke

Ha ka-
denpe

1

2

3

5

6

Henone, H. b. Henunelinas ontuka [ Dnek-
tpoHHbI pecype] / H. b. [lenone. - M. :
®usmatiut, 2003. - 64 c. - Pexxum 10-

| cTyma:

http://biblioclub.ru/index.php?page=book
&i0=68862 (nata oOpareHus:
14.06.2019).

1-4

OBC

Jmutpues, B. I'. Henunelinas ontuka u
oOparieHre BOJTHOBOTO (ppoHTa [DIek-
TpoHHBIA pecype] / B. I'. Imutpues. - M. :
®usmataut, 2001. - 256 ¢. — Pexxum no-
cryma: http://biblioclub.ru/index.php?page
=book&id=83399 (marta obpamicHwus:
14.06.2019)

1-4

OBC

[yxa, A. A. Dnekrponuka B 4 4. Y. 3:
KBanTtoBas u ontuyeckas 2I€KTPOHUKA
[DnexTpoHHbI pecypc] : y4eOHUK IS
akaJeMuueckoro OakamaBpuara / A. A.
[lyka, A. C. Curos ; otB. pea. A. C. Cu-
T'OB. - 2-€ U3/., ucrp. u jgom. - M. : U3na-
tenbcTBo HOpaiit, 2017. - 117 c. - (baka-
naBp. AkaneMudeckuil Kkypc). — Pexxum no-
crymna: https://www.biblio-
online.ru/book/FO0136E0-30AE-4AAF-
AQE9-7C5C187750BB (mata obOparieHus:
14.06.2019)

1-4

ObC

Tyuun, B. B. Jlazepsl 1 BOJIOKOHHAas OII-
THKa B OMOMEIUITUHCKUX HCCIIETOBAHUAX
[DnmextponnsIii pecypc] / B. B. Tyuus. - 2-
€ U3J., uchp. u Jo1. - M.: @usmariur,
2010. - 500 c. — Pexxum mocryma:
http://biblioclub.ru/index.php?page=book
&id=75958 (nata odpamenwus: 14.06.2019)

1-4

OBC

5.3. ba3bl JaHHBIX, HTHPOPMALIMOHHO-CIIPABOYHbIE M MOMCKOBbIE CUCTEMBbI:
1. Jlanb [D5neKTpOHHBIN pecypc] : 2JIeKTpoHHass 6ubnroreka. — JIocTyn K MOJHBIM
TEKCTaM 1o napodito. — Pexum pocryna: https://e.lanbook.com (maTta o6parie-

aust: 14.06.2019).

Yuuepcurerckas 6udbmuorexka ONLINE [DnexTpoHHbI pecypc]: 27eKTpoH-
Hast OubnmoTeka. — JIoCTyI K MOJTHBIM TEKCTaM 10 Mapoiito. — Pexxum goctyna:
http://biblioclub.ru/index.php?page=main_ub red (mara obpamieHus:

14.06.2019).


http://biblioclub.ru/index.php?page=book&id=83399
http://biblioclub.ru/index.php?page=book&id=83399
https://www.biblio-online.ru/book/F00136E0-30AE-4AAF-A0E9-7C5C187750BB
https://www.biblio-online.ru/book/F00136E0-30AE-4AAF-A0E9-7C5C187750BB
https://www.biblio-online.ru/book/F00136E0-30AE-4AAF-A0E9-7C5C187750BB

3. HOpaiit [DnekTpoHHBIN pecypc]: anekTpoHHas oubmmoreka. — JlocTyn K mosi-
HBIM TEKCTaM 110 mapoJaro. — Pexxum moctyna: https://www.biblio-online.ru
(mata oopamienus: 14.06.2019).

4. Hayunas 6ubnuorexa PI'Y umenu C. A. Ecenuna [9nekTpoHHbIN pecypc]:

caT. — Pexxum noctymna: http://library.rsu.edu.ru, cBoO0HbIH (J1aTa oOparie-
uus: 14.06.2016).

5.4. Tlepeuennb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn «UH-
TepHeT» (1as1ee — ceTh «AHTEepHET»), HEOOXOAUMBIX /IJIf OCBOECHHS THCHUILTUHBI

1. Xypnan «KBanToBas snextponunka» — URL: www.quantum-electron.ru (mara
obpamenus 14.06.2019)

2. Tlmazma [DnextponHbiit pecype]: [caiiT AO "TIJIABMA"]. — Pexxum noctyna:
www.plasmalabs.ru (mara oopamenus 14.06.2019)

3. LASERS.ORG.RU [2nexTponnslii pecypc]: [lepoiit Poccuiickuii caift o
Ja3epax M JIa3epHbIX yKa3kax. — Pexxum moctyma: Www.lasers.org.ru (nara
obpamienus 14.06.2019)

4. Tonorpadus [DnexTpoHHbIN pecypc]: Buptyansnas ranepes. — Pexxum nocrtymna:
www.holography.ru (mata oopamenus 14.06.2019)

5. Nature Web.Ru [3aekrponnsiii pecypc]: Hayunas Cets : [caiiT]. — Pexxum
noctyma: Www.nature.web.ru (mara oopamienus 14.06.2019)

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE YYEBHOM JIUC-
HUIIJIMHBI

6.1. TpeOoBaHuA K ayAMTOPUAM (IIOMELIEHUSIM, MECTAM) JJIl NIPOBEACHUSA
3aHATHI: CTAHIAPTHO 000PYIOBAHHBIE JIEKIIMOHHBIE ayAUTOPUH JIJIsl IPOBEICHUS MH-
TEPAKTUBHBIX JIEKIIUI: BUACOIPOEKTOP, SKPAH HACTCHHbIN, KOMIIBIOTEPHBIN KJIaCC.

6.2. TpeOoBaHus K 000PYA0OBAHMIO PA00UYNX MECT MpPeENnoJaBaTessi M 00y4a-
IOIIUXCSI: BUICOMPOCKTOP, HOYTOYK, MEPEHOCHON 3KpaH. B KoMmblOTepHOM Kilacce
JIOJDKHBI OBITH ycTaHoBiIeHBI cpeactBa MS Office: Word, Excel, Power Point u mp.
(1 cBoOOTHO pacnpocTpansemoe [10 — makeT ¢ aHaJOTHYHBIMU BO3MOKHOCTSIMU).

6.3. TpeGoBaHus K crieUAJIM3MPOBAHHOMY 000PYI0BAHMIO: TAOOPATOPHbIE
CTEH/Ibl IO KBAaHTOBOMW JIEKTPOHUKE, COOTBETCTBYIOIINE TPEOOBAHUSIM TEXHUKH 0€3-
OIIaCHOCTH.

7. OBPA3OBATEJIBHBIE TEXHOJIOI'UU (3anonusemcs moavko 07
cmanoapma ®I'OC BIIO)

8. METOJMYECKHUE YKA3AHUS JUISI OBYYAIOLIUXCS IO
YCBOEHWIO JIMCIHUATIJINHBI

Bun yueOHBIX 3aHATHIA Opranu3zanus 1eATeIbHOCTH CTYJEHTa



http://www.quantum-electron.ru/
http://www.plasmalabs.ru/
http://www.lasers.org.ru/
http://www.holography.ru/
http://www.nature.web.ru/

Jlexknus

Hamucanue KOHCHEKTa JIEKIMA: KPaTKo, CXeMaTHYHO, MOCJIEI0Ba-
TENbHO (DUKCHPOBATH OCHOBHBIC TTOJIOKEHHUS, BBIBOJBI, (hOpMyITH-
POBKH, 0606H_IGHI/ISI; IIOMC€YaTh BAXXHBIC MBICIIU, BBIACIATH KIIHOYC-
BBIC CJIOBA, TEPMUHBL. [IpoBepka TEPMHHOB, MOHATHH C MOMOIIBIO
SHLUKIIONEUIA, CIIOBapei, CIPAaBOYHUKOB C BBIMMCHIBAHHEM TOJIKO-
BaHUii B TeTpaab. O003HAYHUTH BOIIPOCHI, TEPMUHBI, MaTEpUal, KOTO-
prI71 BBI3BIBACT TPYAHOCTHU, IOMECTHUTD U IOIBITATHCA HaWTH OTBET B
pEeKOMEHyeMoii JuTepaType. Eciii caMocTosTenbHO He yhaaercs
pa3o0paThcs B MaTepuaie, Heo0X0IuMo chopMyITupoBaTh BOIPOC U
3a/1aTh MPENOAABATEN0 HA KOHCYJIbTAIMU, Ha IPAKTHYCCKOM 3aHsI-
THUH.

HpaKTI/I‘leCKI/Ie 3aHATUA

[IpopaboTka paboueil mporpammbl JUCHHUIUIMHBL, yIeiss ocoboe
BHUMAaHHUE LIENSIM U 3a7adaM, CTPYKTYpPE U COJEPKAHUIO ITUCIIHU-
winHbl. KOHCHEeKTHpoBaHHE HCTOYHHMKOB. PaboTa ¢ KOHCIEKTOM
JIEKIIHH, TOATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM, IPOCMOTP
PEKOMEH1yeMOM JIUTepaTyphl, pelieHHe 3a/1a4 [0 aIrOPUTMY U Ap.

KonrponsHas pabora/un-

JVBUIYAJIbHBIC 3aJaHUS

3HaAKOMCTBO C OCHOBHOHM U JOTOJHUTEIHHOM JIUTEPATypOH, BKIIIO-
Yasi CipaBOYHbIE U3/aHUS, 3apyOeKHbIe UCTOUHUKH, KOHCIEKT OC-
HOBHBIX TIOJIOKEHUI, TEPMHHOB, CBEACHHA, TPEOYIOIIUXCS IS 3a-
MIOMUHAHUSA U SBJISIOIIKUXCS OCHOBOIIOJIAral0IMKUMHU B 3T0i Teme. Co-
CTaBJICHUE AHHOTAMW K IPOYUTAHHBIM JIUTEPATYPHBIM HCTOUHUKAM
u ap.

Pedepar

Peghepam: Tlouck nureparypsl U cocTaBieHHe OnbIUorpaduu, mc-
MOJIb30BaHKE OT 3 710 5 HAy4YHBIX paboT, U3NI0KEHUE MHEHHUS aBTO-
POB U CBOET0 CYXJIEHHUS 10 BEIOPAaHHOMY BONPOCY; U3JI0XKEHUE OC-
HOBHBIX aCHEKTOB MpoOsieMbl. O3HAKOMUTBHCS CO CTPYKTYpOH U
opopmnennem pedepara. Temsr peepamos npedcmagnenvl 6
nynxkme 3.3.1

IToaroroBka k 3aueTy

HpI/I IMOATOTOBKEC K 3a4CTy HCO6XOIII/IMO OPHUCHTHPOBATLHCA HA KOH-
CIICKTbI J'IGKI_II/II‘/‘I, PECKOMCHAYCMYIO JIMTCPATYPY U AP.

9. IEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOI'UH, UCITOJIb-
3YEMBIX 1P OCYHIECTBJIEHUHU OBPA3OBATEJIBHOI'O ITPOLECCA
IO IMCIHUIIJIMHE, BKUIIOYASA ITEPEYEHDb ITPOT'PAMMHOI'O OBEC-
INEYEHUA U THPOPMALIMOHHBIX CITPABOYHBIX CUCTEM

1. Ilposepxa domawiHux 3a0anuii u KOHCYIbMUPOBAHUE NOCPEOCMBOM INEKMPOH-

HOU NOumbl.

2. Hcnonvzosanue caaiio-npezenmayuti npu nposeoeHur NPaKmuyeckux 3aHs-

muil.

10. TPEBOBAHUSA K IPOTPAMMHOMY OBECIIEYEHUIO YYEbB-

HOT'O MPOILIECCA

NoabkowhE

. Omneparmonnas cuctema Windows Pro (morosop NeTr000043844 ot 22.09.15r.);
Awntusupyc Kaspersky Endpoint Security (moroBop Ne14/03/2019-0142 ot 30/03/2019r.);
Oducuoe npuioxxenue LibreOffice (ceo6omHo pactipoctpansemoe I10);

Apxusatop 7-Zip (cBoboaHO pactpoctpansemoe [10);

Bpaysep m3o0paxennii FastStonelmageViewer (ceobonHo pacnpoctpansemoe [10);

PDF punep FoxitReader (cBo6oano pacnpoctpansemoe I10);

PDF npunrep doPdf (cBo6oano pacnpocrpansemoe I10);




8. Menua npourpsiBarenb VLC media player (cBo6oaHo pactpoctpansiemoe I10);
9. 3amucsk auckos ImageBurn (ceoboano pacmpoctpansemoe [10);
10. DJVU 6paysep DjVu Browser Plug-in (cBoboano pacnpoctpansemoe 110);

11. UHBIE CBEJIEHMU .



IIpunoxenue 1

DoH/1 OLIEHOYHBIX CPEICTB /IJIs MPOoBeIeHHUsI POMEKYTOUHOM aTTecTaunu 00y-
YAIOIUXCH M0 TUCIHHUIINHE

Ilacnopm @onoa oyeHouHbIX CPeoCcme no OUCUUNIUHE 015 RPOMENHCYHIOUHO20
KOHMPOJIs yCnegaemocmu

Ne
n/n

KoHTposibHBIE pa3aensl (TeMbl) AUCITUTLIMHBI (pe-
3yJNbTaThI 110 pa3iesam)

Kon xonTposnu-

pyeMoOH KoMIie-

TEHLIMH UJIU €€
JacTu

Haumenosa-
HHE OLIEHOY-
HOTO CPEJICTBa

Onmuueckuii pe3oHamop u mMemoobl ynpaeieHus
napamempamu 1a3eprHo20 U3iy4eHus.

N3yuenne MOAOBOrO COCTaBa M3JIy4YEHUs OITUYE-
CKOr0 pe30HaTopa MHOTOMOJOBOIO T€IUH- HEOHO-
BOTI'O J1a3epa.

[TonynpOoBOTHMKOBBIM MHXKEKIHMOHHBIM sasep Hc-
CJIEJOBAHME BATT-aMIIEPHBIX XapaKTEPUCTHK.
UccnenoBanmne He-Ne nazepa. M3yuenue ycnoBuii re-
Hepauuu U3JIydeHUs Ha uHe BOJIHbI 00,6328 MKM
N3mepenune momnocty usnydenus CO2 nasepa.
OnpeneneHye pacxoIMMOCTH JIa3€PHOr0 U3ITyYEHUSI.

OK-3
I1BK-1

Cnocoovl nosyuenus uUHEPCHOU 3aCeleHHOCMU U
OCHOGHbIE MUNDL J1A3€P08.

[TonynpoBOIHUKOBBIN MHKEKIIMOHHBIN Ja3ep. Mccne-
JIOBaHUE ONTHYECKUX XapakTepUCTHK VccriemoBanue
He-Ne nasepa. FOctupoBka pe3onaropa.
UccnenoBanue He-Ne nazepa. UccnenoBanue Bart-
aMIIEPHBIX XapaAKTEPUCTHK.

UccnenoBanne He-Ne nazepa. U3mepenue MinHbBI
BOJIHBI U JYIMHBI KOTEPEHTHOTO M3TyYEHUS.
Nzydyenne nsddexra yaBoeHUS YACTOTHI CBETOBOM
BOJIHBI

OK-3
[1BK-1

3auer
9 cemectp

Oobnacmu npumenenus 1a3epos.

[Ipumenenue nazepa st 0ECKOHTAKTHBIX U3MEpPEHUI
JMHENHBIX pa3MEPOB U3JETHSL.

HccnenoBanne TpUaHIyJIsUOHHOTO METOJIA U3MeEpe-
HUSl 00beMa JJUHEHHBIX pa3MepOB M3ETHsL.

OK-3
OK-6
I1BK-1




TpeboBanus k pe3yjJbTaTaMm 00y4eHHs M0 Y4eOHOW TUCHUILTHHE.

HNHaekc koM-
neTeHI N

Conep:xanue Komie-
TEHIUHN

9J1eMeHTBI KOMIIETCHIIMN

HNupgekc dJie-
MEHTAa

1

2

3

4

OK-3

Croco0HOCTD HC-
10JIb30BaTh €cTe-
CTBEHHOHAYYHbIE H
MaTeMaTHYecKHue
3HAHUS JJI5l OPUEHTH-
POBaHUsI B COBpeMeH-
HOM MH(}OpPMAIHOH-
HOM TNPOCTPAHCTBE

3uameo.

31 Ipuemsbl 0000IIEHHUS U aHATTU3a
€CTECTBEHHOHAYYHOH WH(OpMAIUU B
00J1aCTH KBAHTOBOU 3JIEKTPOHUKH.

32 dusndeckre 1 MaTeMaTHIEeCKHIE
METO/Ibl MOJICIIMPOBAHUS AKTUBHBIX
cpel, pe30HaTOPOB KBAaHTOBBIX I'eHE-
paToOpOB U YCTPOIMCTB HA UX OCHOBE.
33 TexHOoJIOrnYeCKre MPOIECChl U3r0-
TOBJIEHUSI AaKTUBHBIX JIEMEHTOB H Jia-
3€epOB.

34 Poib 1 3HaUCHHE €CTECTBCHHOHA-
YVUHBIX U MAaTE€MaTUYECKUX TUCIHU-
TJTMH TIPY U3yYEHUU 3aKOHOB KBaHTO-
BOH AJICKTPOHHUKHU

OK3 31

OK3 32

OK3 33

OK3 34

Ymems.

V1 Ha ocHoBe aHanmn3a u 00001IECHUS
€CTECTBEHHOHAay4YHONM M MaTreMaTh4e-
CKOW MH(pOPMAIIMK CTaBUTh ICIIA KC-
CIICJOBAHMUSL.

V2 MHWcnonw3oBaTh MaTeMaTHUYSCKHE
METOJIBI JIJISI MOJICITHPOBAHUS (hU3NYC-
CKHUX U TEXHOJIOTMYECKHUX ITPOIIECCOB B
Jazepax.

V3 IlpumensTe marepuaibl Ui aK-
TUBHBIX AJIEMEHTOB U JIa3€POB B COOT-
BETCTBUU C UX (PU3UKO-TEXHUUYECKUMU
CBOMCTBaMH.

V4 OuenuBath mnpodeccuOHATBHYIO
3HAYMMOCTh 3aKOHOMEPHOCTEW KBaH-
TOBOW JJIEKTPOHUKH C MO3ULUN ecTe-
CTBEHHOHAY4YHBIX M MaT€MaTUYECKUX
JUCIIUTLINH.

OK3 Y1

OK3 ¥2

OK3 VY3

OK3 Y4

Braoeme.

B1 Tlpuemamu o00O0IIEHUS U aHATIN3a
uH(popMaluu B 00JIaCTU KBAaHTOBOMU
AIIEKTPOHUKH.

B2 Tlpuemamu ocTaHOBKHY 1LieJiell pu
pEIIEHNN 3aJa4 KBAaHTOBOW AJIEKTPO-
HUKH.

B3 MertogaMu MaTeMaTUYECKOT'O MO-
JIenupoBaHusl GU3MUECKUX U TEXHOJIO-
TMYECKHX MTPOLIECCOB, MPOTEKAIOIINX B
aKTHUBHBIX Cpelax M Jiazepax pasind-
HOT'O THIIA

B4 Metonamu omeHku mpodeccruo-
HAJIbHOM 3HAYMMOCTH 3aKOHOMEPHO-

OK3 B1

OK3 B2

OK3 B3

OK3 B4




CTEH KBAHTOBOM JJIEKTPOHUKH C IIPH-
MEHEHUEM E€CTECTBCHHOHAYYHBIX U
MAaTE€MaTUYECKUX JTUCHHUILINH

OK-6

CnocooHOCTEL K caMo-
OpraHu3anvu U camMo-
o0pa3oBaHuI0

3namo.

31 IlepcrieKTUBBI U BO3MOKHOCTH Ca-
MooOpa3zoBaHus U MPOHeCcCHOHATb-
HOT'O pocTa B 00JaCTH KBAaHTOBOM
AIIEKTPOHUKHU B PETHOHE.

32 Heo6xouMblii ypOBEHb KBAIU(U-
KallU{ JJIs YCTIEUTHOTO TPYAOYCTPOii-
CTBa.

33 Heo6xomumytro nH(pOpMaIuio mo
KBAHTOBOH 3JIEKTPOHUKE JJIS TIOJIEP-
JKaHUS BBICOKOTO YPOBHSI Mpodeccuo-
HAJILHOTO MacTEPCTBA.

OKb6 31

OKb6 32

OKe6 33

Ymemeo.

V1 Boibupats myTu camooOpa3oBaHuUs
npu MPoPECCHOHAIIBHOM pocTe. V2
PaboraTe B KOJUICKTHBE HAJl OIHOU
WM HECKOJIBKUMU IpobiieMamMHu.

V3 Paborath ¢ nmutepaTypoi u qpyrou
JIOCTYMHOU HH(pOpMaIKe 1Mo KBaHTO-
BOU DJIEKTPOHUKE.

OK6 V1

OK6 Y2

OK6 Y3

Braoeme.

Bl HaBblkamMM MJIaHUPOBAHUS IEp-
CHEKTUBHBIX TEM JUJIsI caM000pa3oBa-
HUSL.

B2 Meronamu BbiOOpa myTeit mpodec-
CHOHAJIBHOTO POCTA.

B3 Tlpuemamu noBsbimieHus mpodec-
CHOHAJIHHOTO YPOBHS B 00JIaCTH KBaH-
TOBOM AJIEKTPOHUKH.

OK6 B1

OKe6 B2

OK6 B3

IIBK-1

CIOCOOHOCTD HCIOJIb30-
BaTh KOHUENTyaJlbHble
U TeopeTHYeCKHEe OC-
HOBBbI (PU3UKHU, CHCTEMY
3HaHMH 0 dQyHaaMeH-
TAJbHBIX (U3HYECKHUX
3aKOHAX U Teopusix, gu-
3UYeCcKOoi CYLIHOCTH
SIBJICHUI U MPOLIECCOB B
NpHUpoOJe U TEXHUKE

3name.

31 Teopernueckue 3aKOHOMEPHOCTH U
AKCIIEPUMEHTAJIbHBIE METOJIbI HCCIIe-
JIOBaHUM B 00JIACTH KBAHTOBOH DJIEK-
TPOHUKH.

32 @yHKIMOHAIbHBIE U DHEPreTuye-
CKHE€ CXEMBbI KOHKPETHBIX aKTHBHBIX
Cpell ¥ JIa3epoB.

33 ®usnyeckue U TEXHOJOTHYECKHE
CHOCOOBI TOCTPOEHHUSI KBAaHTOBBIX I'e-
HEPaTOPOB.

34 CniocoObl BO30YXICHHSI U METOJIbI
00pa3oBaHMs aKTUBHOM CpeJibl.

IIBK-1 31

IIBK-1 32

IIBK-1 33

IIBK-1 34




Ymemeo.

V1 IlpumMeHsITh pEKOMEHAAIMN TEOpE-
TUYECKUX 3aKOHOMEPHOCTEN U 3KCIe-
PUMEHTAJIBHBIX METOJIOB HCCIIEIOBa-
HUSI B KBAHTOBOMW 3JIEKTPOHUKE.

V2 TlpumeHsats (GyHKIHOHAIBHBIC H
HHEPreTUUECKUE CXEMbI JUIsl paspa-
OOTKU KOHKPETHBIX aKTHBHBIX Cpel U
J1a3€poB.

V3 Tlpumensats 3hdeKTUBHBICE Me-
TOJBI 3AIIUTHI OT JIA3€PHOI0 U3Iyye-
HUSL.

Y4 W3mepsaTs OCHOBHBIE XapaKTepu-
CTHKH JIA3€PHOTO U3ITYUCHHUS.

IIBK-1V¥1

IIBK-1Y2

IIBK-1Y¥3

IIBK-1 Y4

Braoeme.

Bl TeopetnyeckuMyu W NpakTH4e-
CKMMH HaBBIKAMHU TPU TPOBEICHUU
HCCJIEI0BATENbCKUX 3a]a4 110 KBAHTO-
BOU 3JIEKTPOHUKE.

B2 Mertonamu mocTpoeHHusl y4ueOHO-
MCCJIEIOBATEIbCKUX AKCIIEPUMEHTOB
110 KBAHTOBOM 3JIEKTPOHHUKE.

B3 Metogamu u3MepeHus XxapakTepu-
CTHK JIA3€pPHOI0 U3JIY4YCHHUS.

B4 Cnocobamu 3alMThl OT J1a3€pHOTO
W3JIy4EHHUSI.

IIBK-1 B1

IIBK-1 B2

IIBK-1 B3

IIBK-1 B4




KoMnieKT 0leHOYHBIX CPeACTB AJIsl MPOMEKYTOYHOM ATTeCTALNH

(3a4et 8 cemecTp)

Ne CoaeprxaHnue OLIECHOYHOTO CpeaCTBa HNHuaexkc onennBaemMoi
n/n KOMIIETEHIINH U ee
3JIEMEHTOB
1 2 3
1 Onucarp 53KcriepuMeHTalnbHbie BO3MOXxHOCTH ycraHoienus | [IBK-1 31,32,33,34,V1,

CBs31 CIIOHTAHHOT'O M BBIHYXXJICHHOI'O U3JIYYCHUSA

¥2,¥3,Y4,B1,B2,B3,B4

2 | Onucath (hU3HYECKYIO IPUPOIY OJHOPOAHOTO U HeoHOpoaHoro | OK-3 31,32,33,34,

YIIUPEHUS CIEKTPAIbHBIX JTUHUM V1,Y2,V3,V4,
B1,B2,B3,B4

3 | Ucnonb3oBaTh MeTOIBI aTOMHOM (u3ukn it onucanus sHepre- | OK-3  31,32,33,34,V1,

THUYECKOM U 30HHOM CTPYKTYpPbI TBEPIOTEIbHBIX Ja3€POB. V2,Y3,V4,B1,B2,B3,B4
OK-6 31,32,33, V1,Y2,
V3, B1,B2,B3

4 | Mcnonp30BaTh METOABI aTOMHOM (u3uku ajs onucanus sHepre- | OK-3  31,32,33,34,V1,

TUYECKOW U 30HHOM CTPYKTYpPbI ITOJIYIIPOBOJIHUKOBBIX Ja3epoB. | ¥Y2,Y3,Y4,B1,B2,B3,B4
OK-6 31,32,33, V1,Y2,
V3, B1,B2,B3

5 | Ommcats y4er pacrpenenaeHus 3JIeKTPOHOB 1Mo dHeprusM B moyio- | OK-3  31,32,33,34,V1,
KHUTEIBHOM CTOJIOE paspsifa U mpolecchl Bo30yxaeHus atomos | ¥Y2,Y3,Y4,B1,B2,B3,B4
(MOHOB M MOJIEKYJ) JUIs TIPSIMOTO U cTyneHudaToro Heynpyroro | OK-6 31,32,33, V1,V2,
cToJIkHOBeHUs. Onucarh pe3ysbTaThl yaapoB BToporo poaa npu | Y3, B1,B2.B3
CTOJIKHOBEHUHU aTOMOB M MOJICKYJL.

6 | Mcnonbp3oBaTh 3HaHKWE MaTeMaTH4YecKoro onucanus ¢uznueckor | OK-3  31,32,33,34,V1,
IIPUPO/IbI U3ITyueHus (TIOTJIOIIEHKS) aTOMOB C IpUMEHEHUEM Ko- | Y2,Y3,Y4,B1,B2,B3,B4
s dunrenToB DitHIITEHHA

7 | Onucats mMpUHY CHIEKTpaNbHON TuHMH u3nydeHus (moriome- | OK-3  31,32,33,34,V1,
HUS) U CBS3b C MPUHIIAIIOM HeomnpeaenenHoctel ['eitzenbepra u | ¥2,Y3,Y4,B1,B2,B3,B4
s dexrom Jlortepa OK-6 31,32,33,V1,

V2,¥3, B1,B2,B3

8 | Ommcats pe3yabTaThl BOJTHOBOW MPUPOABI MPoaoibHbIX 1 momne- | OK-3  31,32,33,34,V1,
PEYHBIX TUTIOB KOJICOAHMI OTKPBITHIX PE30HATOPOB vV2,¥3,Y4,B1,B2,B3,B4

9 Onucath METOJIBI CEJICKITMH MOTIEPEYHBIX U MPpoaoibHEIX THIOB | OK-3  31,32,33,34,V1,
KoJieOaHMi vV2,¥3,Y4,B1,B2,B3,B4

NBK-1 31,32,33,34,V1,
V2,¥3,Y4,B1,B2,B3,B4

10 | Onmcarh 3KCHEpPUMEHTANBHYIO MeToAuKy u3MepeHus moaoBoi | [IBK-1 31,32,33,34,V1,
CTPYKTYPBI U3JIyUYEHUS Ja3epa vV2,¥3,Y4,B1,B2,B3,B4

11 | Onwucats cBa3b Au¢pakimu ceera u ['ayccoBbix myukos, Bnusaue | OK-3  31,32,33,34,V1,
IUpaky cBeTa Ha AM(paKIMOHHBIE TOTEpU BHYTpH pe3oHa- | Y2,Y3,Y4,B1,B2,B3,B4
TOpa OK-6 31,32,33, V1,V2,

V3, B1,B2,B3,

12 | Henuueitnas ontuka. Onmcars pe3ynbrarsl moBopora miaockoctu | OK-3  31,32,33,34,V1,
MOJISIpU3allii CBETa B KpHUCTa/Ulax MoJ JelcTBueM anektpuue- | ¥Y2,Y3,Y4,B1,B2,B3,B4
CKOT'O 1 MATHUTHOT'O IIOJIA. OK-6 31,32,33 V1,VY2,

V3, B1,B2,B3
13 | Onucate a3pdexT Moaynsuu 1o0poTHOCTH pe3oHaTopa u pusu- | OK-3  31,32,33,34,V1,

YECKYIO MPUPOJLY THTAaHTCKOIO UMITYJIbCa

V2,Y3,Y4,B1,B2,B3,B4
OK-6 31,32,33 V1,V2,
V3, B1,B2,B3




14

Ornucanue ycnoBUM MHBEPCHH 3aCEJIEHHOCTH MOJIYIPOBOIHUKO-
BBIX JIa3€POB

OK-3 31,32,33,34,V1,
¥2,¥3,Y4,B1,B2,B3,B4

15

Omnwucats (pru3nyecKyro MpUpPoOY JIa3epoB Ha P—N mepexonax u re-
TepoCTpyKTypax. OnucaTh yCIOBUS UHBEPCUH 3aCEJICHHOCTH B
ra3opa3psaHbix jgasepax (He-Ne).

OK-3 31,32,33,34,Y1,
¥2,¥3,Y4,B1,B2,B3,B4
OK-6 31,32,33 V1,V2,
¥3,B1,B2,B3

16

Omnucath (GU3NUECKYIO IPUPO/LY JIa3epOB Ha P—N Mepexoax u re-
TepocTpyKTypax. OmucaTh yCIOBHS WHBEPCHH 3aCEICHHOCTH B
razopa3psaHbix jasepax (He-Cd).

OK-3 31,32,33,34,Y1,
¥2,¥3,V4,B1,B2,B3,B4
OK-6 31,32,33 V1,V2,
¥3,B1,B2,B3

17

Omnucath (GU3NUECKYIO IPUPO/LY JIa3epOB Ha P—N MEPEexoaax u re-
TepocTpyKkTypax. OmucaTh yCIOBHS WHBEPCHH 3aCEICHHOCTH B
razopaspsaabix Jgasepax (COy).

OK-3 31,32,33,34,Y1,
¥2,¥3,Y4,B1,B2,B3,B4
OK-6 31,32,33 V1,V2,
¥3,B1,B2,B3

18

Omnwucath ycnoBHs T€HEpallMu B KOJIBLIEBOM Jiazepe, 00JIacTH UX
MIPUMEHEHHUST; METOIbI 00pabOTKHN UHTEepPEPEeHIINATbHBIX CUTHA-
JIOB BCTPEYHBIX CBETOBBIX JIA3€PHBIX MTYYKOB

OK-3 31,32,33,34,Y1,
¥2,¥3,¥4,B1,B2,B3,B4
OK-6 31,32,33 V1,V2,
¥3,B1,B2,B3

19

Onucarb NPOCTPAHCTBEHHYIO U BPEMEHHYIO KOI'€pEHTHOCTD Ja-
3epoB ((PU3NYECKYIO MPUPOY U IKCIEPUMEHTAIBHBIE METObI
U3MEpEHUs JJIMHbI KOT€PEHTHOCTH).

OK-3 31,32,33,34,Y1,
¥2,¥3,Y4,B1,B2,B3,B4
OK-6 31,32,33, V1,¥2,
¥3,B1,B2,B3

IIBK-1 31,32,33,34,V1,
¥2,¥3,Y4,B1,B2,B3,B4

20

Omnwucath GU3NIECKYIO IPUPOAY 3aKOHOB HHTEP(HEPEHIIUHN CBETA
Y METO/IbI MOTy4eHHst 00beMHBbIX rojorpamm. ChopMynupoBaTh
BBIBO/IbI O PA3JIMYUH F0JIOTPaMM, BOCIIPOU3BOIUMBIX C IIOMOILBIO
KOT'€pEeHTHOro (MOHOXPOMATHYECKOI0) U 0€J10ro cBera

OK-3 31,32,33,34,Y1,
¥2,¥3,Y4,B1,B2,B3,B4
OK-6 31,32,33 V1,V2,
¥3,B1,B2,B3

21

Omnucatb OKCIICPUMCHTAJIbHBIC BO3MOKHOCTHU H3MCPCHUA MOLI-
HOCTHU U paCXOANMOCTH JIa3€PHOTO U3TYUCHUA.
J'IasepLI B MCIUIIMHC.

IIBK-1 31,32,33,34,Y1,
¥2,¥3,Y4,B1,B2,B3,B4

22

OnTryeckne cxeMbl IPUMEHEHHUS J1a3€POB B CTPOUTENBCTBE J0-
MOB (CKOJIb35I111ast onaiy0Ka), CTPOUTENbHBIX, KPOBEIbHBIX MaTe-
puanoB (Ha KOHBelepe), TOHHENEeH (C MPUMEHEHHEM ONOPHBIX
TOYEK)

IIBK-1 31,32,33,34,Y1,
¥2,¥3,Y4,B1,B2,B3,B4

23

Omnwucate 3¢ ¢exT TBOWHOrO JIydyenpesoMIIEHUs] KPUCTAIIOB U
(u3NYECKyIO IPUPOY YABOEHUS YaCTOTHI.

OK-3 31,32,33,34,V1,
¥2,¥3,Y4,B1,B2,B3,B4
OK-6 31,32,33 VI1,V2,
¥3,B1,B2,B3

24

Omnucath 3¢ ¢pexT IByX(OTOHHOTO MOIJIOIIEHHS M HMOHU3ALUHU
aTOMOB.

OK-3 31,32,33,34,V1,
V2,¥3,V4,B1,B2,B3,B4
OK-6 31,32,33 V1,V2,
V3, B1,B2,B3

25

Onucarb 3(1)(I)CKT MHOPO(bOTOHHOl"O HOrJIOICHUA U MOHHU3allun
dTOMOB.

OK-3 31,32,33,34,V1,
V2,Y3,Y4,B1,B2,B3,B4
OK-6 31,32,33 V1,V2,
V3, B1,B2,B3

26

Onucarb SKCIIEPUMEHTAIIBHBIE METObI IPUMEHEHUS TPUAHT YIS~
LIMOHHOT'O METOJa JIIsl KOHTPOoJIs (ckaHupoBaHus) 3D nmoeepxHo-
CTH CJIOKHBIX U3JENNN

MBK-1 31,32,33,34,V1,
V2,V3,V4,B1,B2,B3,B4




[IOKA3ATEJIU U KPUTEPUU OLIEHUBAHMS KOMIIETEHIINIA
(IIxansl o1leHUBAHUS )

Pe3ynbTarhl BRIMOTHEHHST O0yUYaIONIMMCS 3aJJaHU Ha 3a4eTe OICHUBAIOTCS
IO IITKAJIe «3aY4TEHO» - «HE 3aUTCHOY.

B ocHoOBe o1ieHHBaHMS JIEKAT KPUTEPUHN IOPOTOBOTO U MOBBIIIEHHOTO YPOBHS
XapaKTePUCTHK KOMIETCHIIMA WIIM WX COCTaBJISIONINX YacTeH, POPMUPYEMBIX Ha
yUeOHBIX 3aHATHAX 10 qucuiuinHe KBanroBas jiekTponuka (Ta6nwuma 2.5 pado-
Yel IporpaMMbl JUCITUTLTHHBI).

«3a4TeHO» — OIIEHKA COOTBETCTBYET IOBBIINICHHOMY U IIOPOTOBOMY YPOBHIO
U BBICTABIISIETCSl 00YyYaIoUIeMycsl, €CJId OH TIyOOKO M MPOYHO YCBOWJI IPOrpaMM-
HBI MaTepHall, NCYEPITBIBAOIIIE, ITOCIEIOBATEIHLHO, YETKO M JIOTHYECKH CTPOWHO
€r0 M3JIaraceT, YMEET TECHO YBS3bIBAaTh TEOPHIO C MPAKTHKOMN, CBOOOTHO CITpaBJIs-
eTCsI C 3a/1ayaMu, BOIIPOCAMHU U APYTUMHU BHJIaMU IPUMEHEHUS 3HAHUN, IPUUYEM HE
3aTPyAHSIETCS ¢ OTBETOM IPH BUJIOM3MEHEHHUH 3aJIaHUi, UCTIOJB3YET B OTBETE Ma-
Tepuan MOHOTpadUUeCKOl JTUTEPATYPHI, TPABUILHO OOOCHOBBIBAET MPUHSATOE pe-
[ICHUE, BIAJICET PA3HOCTOPOHHUMHU HaBbIKAMU U NMPUEMaMU BBITIOJIHEHUS TTPAKTHU-
YECKHUX 3aj1ay.

«He 3auTeHo» - OIleHKa BBICTABJISETCS 00y4arommeMycsi, KOTOPbIA HE TOCTH-
raeT MmoporoBoro ypoBHs, JEMOHCTPUPYET HEIIOHUMaHUE MTPOOJIEMbI, HE 3HACT 3Ha-
YUTETHHOW YaCTH MPOTPAMMHOTO MaTepuaia, JOIMyCKAaeT CyIeCTBEHHBIC OMIMOKH,
HEYBEPEHHO, C OOJIBIITMMU 3aTPYTHCHUSIMH BBITTOJTHAET IPAKTUICCKHE PAOOTHI.



