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BBOJAHAS YACTDb

1. IEJU OCBOEHUS YYEFHOM JUCIUILINHBI

Lenbto ocBoeHMs yueOHON NTUCUUIIMHBI «KBaHTOBAsI 3JEKTPOHUKAY SIBISIETCS
pa3BUTHE Y CTYJIEHTOB KOMIIETEHLUH, KOTOPbIE TTO3BOJISIIOT:

— MPUMEHATh Ha NMPAKTHUKE OCHOBHBIE 3aKOHOMEPHOCTU (POPMHUPOBAHUS KOre-
PEHTHBIX ONTHYECKUX IMYYKOB, 3HATh UX OCHOBHBIE CBOMCTBA, METObI YIPABICHMUS,
TPAHCIIOPTUPOBAHUS U TPEOOPA30BaHUs ONTHUUECKUX MYYKOB, 3HATh OCHOBHBIE Me-
TOJIbI ONpeIeTeHUs] (PU3NYECKUX MapaMeTPOB JIA3EPHOTO U3IyUEHUs, TPUMEHAThH (Pu-
3MYECKHE MPUHLUIIBI U aNMapaTypHYIO pealu3alyio METOIOB B Ja3epHBIX yCTPOil-
CTBax M TEXHOJOTHSIX;

— MOJATOTOBUTH CTYACHTOB K CaMOCTOSITEJIbHOM Hay4YHO-UCCIIEI0BATEIbCKON U
HAy4YHO-TIEIarOTMYECKON JIeSITEIbHOCTH, BBIPAOOTKE OPraHW30BaHHOCTH, TPYAOJIO-
Ousl, KOMMYHHKAOEJIbHOCTH, CITIOCOOHOCTEN K OBICTPOMY M CaMOCTOSITEIbHOMY IpH-
0OpEeTeHNI0 HOBBIX 3HAHUIA;

— WCIOJIb30BaTh B y4e€OHO-NIPOU3BOJCTBEHHOMN c(pepe COBOKYIMHOCTh CPEACTB U
CIIOCOOOB YEJIOBEYECKOM ACSATENBHOCTH, HAMPABICHHOW HA TEOPETHUYECKUE U IKCIIe-
pUMEHTANbHbIE HCCJEI0BAaHUS, MPOCKTUPOBAHHE, KOHCTPYMPOBAHUE, TEXHOJIOTHIO
IPOM3BOJICTBA U IKCILTyaTaIlMI0 MPUOOPOB U yCTPOMCTB KBAHTOBOW M ONTHYECKOU
ANEKTPOHUKH PA3IMYHOr0 GYyHKIMOHATHHOTO HA3HAYEHUSI.

2. MECTO YYEFHOH JUCIHUILIMHBI B CTPYKTYPE OIIOII
BAKAJIABPUATA

2.1. VYueonas pucmuniauHa b1.B.OJ.3.8. «KBaHTOBasi 3JIeKTPOHHMKA)»
OTHOCHTCS K BapuaTHBHOU YacTh biioka 1 (0Os3aTenbHble JUCIMILINHEI).

2.2. 1o u3ydyeHUs JAHHON Y4eOHOH AMCHUIJIMHBI HEOOXOAMMBI CJIeTYIO-
1Me 3HAHUSL, YMEHUA U BJajieHHus, GopMupyeMble NpeAlIeCTBYIOIUMH JAUCIH-
IUVINHAMM:

- Onmuxa u K6aHmosas Quszuxa

2.3. Ilepeyensb nmocjieAyOMUX y4eOHBIX AUCHHUIUINH, JJA KOTOPbIX He00-
XOAUMBbI 3HAHMS, YMEHHS, BJaJeHUe, popMupyeMble TAHHOW y4eOHOM IMCIU-
IUIMHOM:

— Hayuno-uccnedosamenvckas paboma

— IIpeoounnomnas npakmuka

— Buinycknas keanuguxayuonnas paboma



2.4 TlepeyeHb NMIAHMPYEMbIX Pe3yJIbTATOB 00y4YeHHMs 10 JMCUMILVINHE, COOTHECEHHBIX C IVIAHMPYEeMBbIMH pe3yJIbTaTaMH
OCBOEHHUSI OCHOBHOM NpodeccnoHaIbLHON 00pa3oBaTeIbHOM MPOrpPaMMbl
N3yyenue nanHoi y4eOHON AMCUMIUIMHBI HAIpaBJIeHO Ha ¢popMHUpoBaHUEe y oOydaromux oouekynbTypHbeiX (OK) u mpo-
deccuonanbubix (I1K) komneTeHmii:

Ne | Homep/unpaekc ConepxxaHue KOMNeETEeHIIUN B pe3yiabTaTe M3yueHusi y4eOHOM TMCHMILUIMHBI 00y4aK0IIHecs 10JKHbI:
n/n | KOMIeTeHI U (u14 ee yacTu) 3HaTh YMmerb Baaners
1 2 3 4 5 6
CrniocoOHOCTh Hcnoib30Bath ecte- | [Ipuembl 0060011eHUs 1 aHa- Ha ocHoBe ananusa u [Tpuemamu 060061IeHNS U
CTBEHHOHAy4YHbIE U MaTeMaTH4e- | JIM3a ECTECTBEHHOHAYYHOU 0000111eHUs] €CTECTBEH- aHayM3a UHQOpMaIUY B
CKHe€ 3HaHUS JUI1 OPUEHTUPOBaHUs | HH(opMaluu B 006JacTH HOHAY4YHOM U MaTeMatu- | o0JacTh KBaHTOBOM 3JeK-
B COBPEMEHHOM MH(OPMAIOH- KBaHTOBOM AJIEKTPOHUKH. YyecKoil nHpopmanuu cra- | TpoHuku. [Ipuemamu no-
HOM MPOCTPAHCTBE dusnyeckue U MaTeMaTude- | BUTH 1I€JIM UCCIIEJIOBAHMs. | CTAHOBKH LieJIeil Mpu pe-
CKHe MeTo/ibl MoJienupoBanus | Mcnonb3oBaTe MaTemMaru- | I€HUU 3a7ja4 KBAaHTOBOI
AKTUBHBIX CpeJl, P€30HATOPOB | YECKHE METOMBI IJIsl MO- | 3JIEeKTpOHUKHU. MeTonamu
KBAHTOBBIX T€HEPATOPOB U JeMpoBaHus Gpu3nye- MaTeMaTH4eCKOTro MoJjie-
YCTPOMCTB Ha UX OCHOBE. CKHX U TEXHOJIOTUYECKHX | JINPOBAHUS (PUIUUECKUX U
TexHonoruueckre mMporeccs | MpOLECCOB, TPOTEKAIO- TEXHOJOTUYECKHUX TIPO-
U3TOTOBJICHUS] AKTUBHBIX IIMX B aKTUBHBIX Cpelax, | [ECCOB, MPOTEKAIOUINX B
1 OK-3 3JIEMEHTOB U JIa3€pOB. pe3oHaTopax M Jiazepax. | akTUBHBIX Cpellax U ja3e-
Ponb u 3Hauenue ecre- [TpumeHsTh MaTepHalibl | pax pa3IU4HOIO TUIA U
CTBEHHOHAYUYHBIX U MaTeMa- | JJIsl aKTUBHBIX AJIEMEHTOB | Ha3HaueHus. Merogamu
TUYECKUX AUCLUILIIUH TpU U J1a3epOB B COOTBET- OIICHKHU MPOeCCHOHANb-
M3YyYEHUHU 3aKOHOB KBAHTO- CTBUU C UX (PUBUKO- HOIl 3HAYUMOCTH 3aKOHO-
BOI 3IIEKTPOHUKH. TEXHUYECKUMU CBOM- MEpHOCTEH KBaHTOBOM
ctBaMu. OIIeHUBATh MIPO- | DIEKTPOHUKH C IPUMEHE-
(deccroHaIbHYIO 3HAYU- | HUEM €CTECTBEHHOHAYY-
MOCTb 3aKOHOMEPHOCTEH | HBIX U MaTeMaTHUYEeCKHUX
KBAHTOBOM 3NEKTPOHUKH | AUCHUTLIHH.
C NO3ULIUN €CTECTBEHHO-
HAy4YHBIX U MaTeMaTuye-
CKUX JUCLUIUIMH.
Cnioco6HOCTB K camoopranuzanuu | [lepcrnekTHBbl U BO3MOXHOCTH | BpiOupaTh mytn camoo6- | HaBblkamu miiaHMpOBaHUs
2. OK-6 1 caM000pa30BaHUIO npo(eCCHOHATBLHOTO pOCTa B | pa30BaHMs IpU Ipodec- | MepCreKTUBHBIX TEM IS

00J1aCTH KBAaHTOBOU QJICKTPO-

CHOHAJIBHOM POCTC. Pa-

camooOpa3zoBanusi. Meto-




HUKHU B peruone. Heo6xou-
MBI YPOBEHB KBATU(UKAIIUN
JUISL YCIIEIIHOTO TPYAOYCTPO-
ctBa. HeoOxoaumyro nHdpop-
MAILIMIO MO0 KBAHTOBOM JJIEK-
TPOHUKE YIS IO IEPIKAHUS
BBICOKOTO YPOBHS PO eccuo-
HAJIBHOTO MacCTepCTBA.

00TaTh B KOJUIEKTUBE HaJl
OJHOM MJIN HECKOJIbKUMH
npobnemamu. PaGoTats ¢
JUTEPATYPOU U IPYroi
JOCTYIHOW nHpOopManuei
110 KBAHTOBOM 3JIEKTPO-
HUKE.

JlamMu BbIOOpa mmyTel mpo-
(eccroHaIbHOTO POCTa.
IIpuemamu noBbIIEHUS
poeCCHOHAIBHOTO YPOB-
HSl.

I1BK-3

3HaeT KOHIIENITYaJbHBIE M TEOPETH-
YeCcKHe OCHOBBI (DM3WKH, BIAJIEET CH-
CTEMOW 3HaHWN O (yHIAMEHTATLHBIX
(U3NYeCKNX 3aKOHAX W TEOpusxX, hu-
3UYECKON CYITHOCTH ABJIEHUMH U MPO-
LIECCOB B IIPUPOJIE M TEXHUKE

TeopeTnueckue 3aKOHOMEp-
HOCTH U 3KCIIEPUMEHTAJIbHBIE
METOAbI MCCIENOBAHUN B 00-
JJACTH KBAHTOBOW AJIEKTPOHHU-
KH.

DyHKIMOHAIBHBIE U SHEPTE-
TUYECKHE CXEMbl KOHKPETHBIX
aKTUBHBIX CpeJl U JIa3epoB.
duznyeckue U TEXHOJIOrude-
CKHE CITIOCOOBI TOCTPOCHUS
KBAHTOBBIX T'€HEPATOPOB.
CriocoOb1 BO30OYXKICHUS U Me-
TO/bI 00pa30BaHUs aKTUBHOMN
CpeIbl.

IIpuMeHATh pexoMeHa-
UM TEOPETHYECKUX 3a-
KOHOMEpPHOCTEN M 3KC-
NEPUMEHTAJIbHBIX METO-
OB HCCIEAOBaHMUS B
KBAaHTOBOM JIEKTPOHUKE.
[TpumeHsTH PyHKIIHO-
HaJIbHbBIE U SHEpreTnye-
CKH€ CXEMBI IS pa3pa-
OOTKH KOHKPETHBIX aK-
TUBHBIX CpEJl U JIa3epOB.
[TpumensaTs 3¢ pexTus-
HBIE METO/IbI 3aIIUTHI OT
JIa3€pPHOTO U3ITyYEHUSI.
H3mepsTh OCHOBHBIE Xa-
PaKTEPUCTUKU JIA3€PHOTO
U3ITyYEHUSI.

TeoperndyeckuMu M IIpak-
TUYECKUMHU HABBIKAMH TIPU
IIPOBECHUN  HCCIeI0Ba-
TEeTBCKUX 3a/lad 10 KBaH-
TOBOM DJIEKTpOHUKE. Me-
TOJAMHU TIOCTPOCHHS ydeO-
HO-HCCJIeI0BATENbCKUX
HKCIEPUMEHTOB IO KBaH-
TOBOM 3JIEKTPOHUKE.
MertonamMu u3mMepeHus
OCHOBHBIX XapaKTEPUCTUK
JIa3€pPHOTO U3ITyYEHUSI.
Crnocobamu 3alIUTHI OT
Ja3€pPHOTO U3ITyYEHUSI.




2.5. Kapra koMneTeHIuii THCHUIINHBI

Haumenosanue ducqunﬂqul: KBanToBas JJICKTPOHUKA

Hens quctunm- | Llensmu ocBoeHus y4eOHOW TUCIUTIIIMHBI SIBISETCS pa3BUTHE Y CTYACHTOB KOMIIETCHIIUM, KOTOPBIE TO3BOJISIOT:
HBI — NMPUMEHATHh Ha MPAKTUKE OCHOBHBIE 3aKOHOMEPHOCTH (POPMHPOBAHUS KOTEPEHTHBIX ONTHUYECKHX MYYKOB, 3HATh UX OCHOBHBIE
CBOMCTBA, OBJIAJIETh METOJIAaMU YIIPABJIEHUS, TPAHCIIOPTUPOBAHUS U MPEOOPA30BAHUS ONITUYECKHUX ITYYKOB, 3HATh OCHOBHBIE METO-
TIbI OTIPEJICIICHUST (PU3UICCKIX MTaPAMETPOB JIA3EPHOTO U3IYICHUS, U3yIUTh (PU3HUSCKUE TPUHIIUITBI ¥ allapaTypHYO peaTn3ainio
METO/IOB B JIA3€PHBIX YCTPOUCTBAX U TEXHOJIOTHSX;
— MOJATOTOBUTH CTYJIEHTOB K CAMOCTOSITEIbHOM Hay4YHO-UCCIIE0BATEIbCKON U HAyYHO-TIEJarOrMYeCcKoil AeITeIbHOCTH, BEIPA0OOTKE
OpPraHU30BaHHOCTH, TPYAOTIIOOMS, KOMMYHUKA0EIbHOCTH, CIOCOOHOCTEMN K OBICTPOMY U CaMOCTOSITEIbHOMY PUOOPETEHUIO HOBBIX
3HAHHI;
— HCIOJIb30BaTh B Y4eOHO-TIPOU3BOJICTBEHHOU cdepe COBOKYIMHOCTH CPEACTB M CIOCOOOB YEIOBEUYECKON NEeSTENIbHOCTH, HaIlpaB-
JIEHHOW Ha TEOPETHUYECKHE M DKCIIEPUMEHTAIbHbIE UCCIIEOBaHUS, MPOSKTUPOBAHUE, KOHCTPYHPOBAHUE, TEXHOJIOTHUIO TPOU3BO-
CTBa U JKCIUTyaTallio MpHOOPOB M YCTPOWCTB KBAaHTOBOM M ONTUYECKOM 3JIEKTPOHUKH PA3IUYHOTO (DYHKIIMOHAJIBLHOTO Ha3Haue-
HUSL.
IIpodeccnonanbHbIe KOMIIETEHIINH
Komnereniuu IlepeueHb KOMIIOHEHTOB Texnonmorust popmu- dopma OLIEHOYHOTO | YPOBEHb OCBOCHUS KOMIIE-
poBaHus CpeaCcTBa TEHIUH
Nupexc DopmMyIUpOBKa
3namo. Ilpuemsl 0606me- | [lyrem  mpoBeaenus | KosmokBuym, koH- | [Toporosslii. CriocoOHOCTH
HUS ¥ aHaJIM3a €CTECTBEH- | JICKIIMOHHBIX 3aHSTHM, | TpOJbHAs paboTa, 3a- | M0 TOTOBBIM CXeMaM MU 00-
CLOCOBHOCTE He HOHAy4YHOU MH(OPMAIUH B | TaOOPAaTOPHBIX PA0OT, | muTa J1abOpaTOpPHBIX | pasmaMm padboTath ¢ HHGOP-
HOIL3OBATE COTE 00JacTu KBaHTOBOM 3JIEK- | IPUMEHEHUS  HOBBIX | pabOT, TECTHpOBAHHUE, | MallUel B 00JIACTH KBaHTO-
TPOHUKH. 00pazoBaTeIIbHBIX pedepar, /I3, 3auer | BOU 3IEKTPOHUKH
CTBEHHOHAy4YHBIE U . .
Ou3nyecKkue U MaTeMaTu- | TEXHOJIOTHI, OpraHH- IHoBbimennprit. Croco0-
MaTeMaTH4eCKHe
YECKUE METOJIbl MOJICH- | 3allUd CAMOCTOSATENb- HOCTb CaMOCTOSITENILHO
3HAHUS [Tl OPUECH- N
OK-3 pPOBaHMSI AKTUBHBIX CPE/I, | HOM pabOTHI. CTaBUTh LENHU HCCIeI0Ba-
TUPOBAHUSA B COBpE-
PE30HATOPOB KBAaHTOBBIX HUS Ha OCHOBE aHalHM3a M
MEHHOM HMH]OpMa- .
TreHepaTOPOB M YCTPOMCTB 000011eHNs HHOPMAITUH.
LIUOHHOM IIPOCTpaH-
Ha UX OCHOBE.
CTBE
TexHonoruueckue npo-
1[€CChl U3rOTOBJICHUS aK-
TUBHBIX AJIEMEHTOB H Jia-
3€pOB.




Ponb u 3Hauenue ecre-
CTBEHHOHAYUYHBIX U MaTe-
MaTUYECKUX JUCIHUIUIMH
IPU U3YYEHUH 3aKOHOB
KBaHTOBOU 3JIEKTPOHUKH.
Ymems. Ha ocHOBE ananu-
3a 1 000011eHus ecTe-
CTBEHHOHAy4YHOU U Mare-
MaTu4ecKkoi nHpopMaluu
CTaBUTh LIEJIN UCCIIEI0BA-
Hus. Mcnionp30Bath Marte-
MaTUYECKHE METOIBI JIJIst
MoJenupoBaHus (puznye-
CKHX ¥ TEXHOJIOTHYECKHUX
MIPOLIECCOB B JIa3epax.
[IpumenaTs maTepuranbl
JUISl aKTUBHBIX 3JIEMEHTOB
U J1a3€pOB B COOTBETCTBUU
¢ ux (pusuko-
TEXHUYECKUMU CBOMCTBA-
mu. OuenuBars npodec-
CHOHAJIBHYIO 3HAYUMOCTh
3aKOHOMEPHOCTEN KBaH-
TOBOM JIEKTPOHUKH C I10-
3ULUH €CTECTBEHHOHAYY-
HbIX U MaT€MaTUYECKUX
JUCLUILIUH.

Bnaoemo. [Tpuemamu
000011IeHHUs U aHAIM3a
UHpOpMaLuU B 001acTH
KBaHTOBOM 3JIEKTPOHUKHU.
[IpuemMamu nocTaHOBKH
1esnei Ipyu pereHuu 3a1a4y
KBAHTOBOU 3JIEKTPOHUKH.




Meronamu MaremaTuye-
CKOI'0 MOJIEIIMPOBAHUS
(U3NIECKUX U TEXHOJIO-
TUYECKUX MPOLIECCOB,
IPOTEKAIOIIUX B AKTHUB-
HBIX CpPelax U ja3epax
pa3nu4HOro tuma. Mero-
JlaMU OIIEHKU MTPOQeCcCcHo-
HaJIbHOM 3HAaYMMOCTH 3a-
KOHOMEPHOCTEHN KBAHTO-
BOW 3JIEKTPOHMKH C TIPH-
MEHEHHEM ECTECTBEHHO-
Hay4YHBIX U MaTeMaTuye-
CKUX TUCIUIUIMH.

OK-6

CrocoOHOCTE K ca-
MOOPIraHH3aIMH U
€aM000pa30BaHHUIO

3namy. IlepcnekTuBEI U
BO3MOJKHOCTH caMoo0pa-
30BaHUs U TIPOdeccro-
HaJILHOTO POCTa B 00JIacTH
KBaHTOBOM 3JIEKTPOHUKH B
peruone. HeoO6xoaumbrit
ypOBEHb KBaJIU(UKALIUU
JUI YCTICITHOTO TPY/I0-
ycrporictBa. HeoOxomu-
MYI0 HH()OPMAIHIIO 110
KBaHTOBOU 2JIEKTPOHUKE
JUIS TIOJ/IeP>KaHUS BBICO-
KOTO ypOBHS Iipodheccro-
HAJIBHOTO MacTepCTBa.
Ymems. BpiOupate nyTtu
npo(eCcCHOHATBHOTO  PO-
cra. Paborate B KoOJUIEK-
TUBE U CaMOCTOSTEINBHO.
Paborathb ¢ nmureparypoit u
JpPYrol JOCTYIHOM HH-

I[Iyrem  mpoBeneHus
JICKIMOHHBIX 3aHATHH,
1abopaTOPHBIX PadoT,
NPUMEHEHHUSI  HOBBIX
00pa3oBaTeIbHBIX
TEXHOJIOTHH, OpraHu-
3allUd  CaMOCTOSATENb-
HBIX paboT.

KomnokBnym,  KOH-
TpOJIbHAsI paboTa, 3a-
mmTa J1abopaTopHBIX
paboT, TECTHpOBaHUE,
pedepar, UJ13, 3auer

IMoporoBelii. CriocobHOCTH
OpUEHTHUPOBATHCS B BO3-
MOXHOCTSIX  mpodeccro-
HAJILHOTO POCTA.
IHoBbimennbiit. Crioco0-
HOCTh CaMOCTOSITENILHO BbI-
Ouparpe myTH mpodeccuo-
HAJILHOTO pOCTa W TUIaHH-
pOBaTh  CBOKO  JICSTCIIb-
HOCTb.




¢dopmaruelr o KBaHTOBOH
JIIEKTPOHUKE.

Bnaoems. HaBpikamu 1mia-
HUPOBAHHUSA  IEPCIIECKTUB-
HBIX TE€M JJIsI Camo00pas3o-
BaHMs. MetoiamMmu BbIOOpa
nyred npodeccuoHaIbHO-
ro pocra. IIpuemamu mo-

I1BK-3

3HaeT KOHIENTYalb-
Hble M TeopeThye-
CKH€ OCHOBBI (HU3H-
KM, BIIAJCET CHUCTe-
MOH 3HaHUK O (yH-
JaMEHTaJIbHBIX  (u-
3UUYECKUX 3aKOHaX H
TEOPHSIX, buznye-
CKOM CYIIHOCTH $B-
JIEHUH U TIPOLIECCOB B
MIPUPOJIC U TEXHUKE

BBIIIICHUS npodeccuo-

HaJIbHOT'O YPOBHSI.

3nams.  Teopermueckue | [Iyrem  mpoBenenus | KoutokBuym, koH- | [Toporosslii. CtocoOHOCTH
3aKOHOMEPHOCTH U JKCIIe- | JEKIMOHHBIX 3aHSATHI, | TposibHAs paloTa, 3a- | MPOBOAUTH IpOCTeiine
pUMEHTAJIbHbIE  METOJbI | TaOOpaTOpHBIX padoT, | mHUTa 1a0OPATOPHBIX | TEOPETUUECKHE U IKCIIEPHU-

HCCIENOBaHUNA B 0o0macTtu
KBAaHTOBOM JIEKTPOHUKH.
OYHKIIMOHAJIBHBIE U DHEP-
FETUYECKUE CXEMBl KOH-
KPETHBIX aKTUBHBIX CpEXl U
nazepoB. Dusznyeckue U
TEXHOJIOTMYECKUE  CIIOCO-
Obl TOCTPOCHUS KBAHTO-
BbIX reHepatopoB. Croco-
OBl BO3OY)KJICHHUSI M METO-
bl 00pa3oBaHMsS aKTHB-
HOW CpebI.

Ymemsw. Ilpumensats pe-
KOMEH/JIallUh  TEOpeTHYe-
CKHX 3aKOHOMEPHOCTEU U
SKCIIEPUMEHTAJIbBHBIX ~ Me-
TOJOB HUCCJIEAOBAaHUS B
KBaHTOBOM 3JIEKTPOHUKE.
[IpumeHnaThH (b yHKIIHO-
HaJbHbIE M BSHEpPreTuye-
CKHE CXEMbl JUIsl paspa-

IMPUMCECHCHUA HOBBIX
00pa3zoBaTeIbHBIX
TEXHOJIOTHH, OpraHu-
3allUd  CaMOCTOSATENb-
HBIX paboT.

paboT, TECTHpOBAHUE,
pedepar, M]3, 3auer

MCHTAJIbBHBIC UCCJICAOBAHUS
B 00JIACTH KBAaHTOBOM JJIEK-
TPOHHUKH, a TAKXKE CIIOCO0-
HOCTB y4acCTBOBATh B MPO-
BEICHUU UCCIICIOBaHUHN
KOHKPETHBIX TEXHUUECKHUX

3a1ad4.
HoBeimenusprii. Croco0-
HOCTh CaMOCTOATEIIBHO

IIAHUPOBATb U IIPOBOIOUTDH
TEOPETUYCCKHUEC U IKCIICpHU-
MCHTAJIbHBIC MCCIICAOBAaHMA
B 001aCTH KBAaHTOBOI dJIEK-

TPOHUKUA. [OTOBHOCTH K
BHEJPEHUIO  PE3yJIbTaTOB
HUCCIIEI0BAHUIA.




OOTKM KOHKPETHBIX aK-
TUBHBIX CpE€J U Ja3epoB.
[IpumensTe >ppeKTHBHBIE
METO/Ibl 3aIlMThl OT Jia-
3epHOro wusiydeHus. MUs-
MEpPSITh OCHOBHBIE Xapak-
TEPUCTUKH JIA3€PHOIO U3-
JTy4EeHHUsL.

Bnaoems. Teopernuecku-
MU U  TPaKTUYECKUMU
HaBbIKAMU TIpU TPOBEJE-
HUU  HCCIIEI0BATENIbCKUX
3a7a4 110 KBAHTOBOM DJIEK-
TpoHuKe. Mertomamu 10-
CTpOEHUs y4eOHO-
HCCIIEIOBATEIILCKUX  JKC-
MIEPUMEHTOB IO KBaHTO-
BOM JIEKTPOHUKE.
Mertonamu U3MEpeHHs xa-
PaKTEPUCTUK  JIA3€PHOTO
u3nydeHus.  Crnocobamu
3aIUTHl OT JIA3EPHOTO U3-
JTy4CHHUS.




OCHOBHASA YACTbH

1. OFbEM YYEBHOM JJUCIHUILINHBI ¥ BUJIbl YYEBHOM PABOTHI

JIMCIMITIIMHA Pea3yeTCsl YaCTUYHO C NMPUMEHCHHEM JHUCTAHIIMOHHBIX 00pa30oBa-
tenbHbIX TexHooruit DMMOC yuuBepcutera (Moodle), Zoom, MS Teams u apyrux.

) Beero CemecTpsl
Bun yueOHoi paboThl HACOR Ne 8
JacoB

1 2 3
1. KourtaktHas paboTa o0OydYaromuxcs c 42 42
npenoaaBateieM (10 BUAAM  YYEOHBIX
3aHsATUI) (BCEro)
B ToM uncne:
Jlexumu (JI) 14 14
[Tpaktnueckue 3anstus (I13), Cemunaps
©)
Jlaboparopubie padoTs (JIP) 28 28
2.CamocrosaTenbHass ~ pabora  CTyJeHTa 66 66
(Bcero)
B Tom uncne
CPC 6 cemecmpe: 66 66

KII

Kypcosas pabora KP
Hpyrue Buasl CPC:
PaGora co cmnpaBoYyHBIMH MaTepuaIaMH 8 8
(cioBapsiMH, SHIIUKJIOTIEUSAMHU ).
N3ydeHne u KOHCTIEKTUPOBAHHE OCHOBHOM 8 8
U JIOTIOJIHUTEILHOM JINTEpaTypHI.
IToaroTroBKa K KOJUJIOKBUYMY 3 3
IToaroroBka K KOHTPOJBHOU paboTe 12 12
[TonroToBka k mabopaTopHOil paboTe 8 8
[lonroToBka K 3amure 1a0OPATOPHBIX 12 12
pabor
IloAroToBKa K TECTUPOBAHUIO 6 6
IloaroroBka K 3a4eTy 9 9
CPC 6 nepuoo ceccuu
Bun npomMexxyTodHoOi 3auer (3) 3 3
aTTecTaluu sk3aMeH ()
NUTOIr'O: O6mas 4acoB 108 108
TPYA0EMKOCTh 3ad4. efl. 3 3




2.COJIEP’KAHUE YYEFHOM JUCIIUIIJINHBI
2.1.Coneprkanue pa3iesioB y4eOHOM JUCUUILIMHBI

CEeMeECT-

s
o

2

pa3aeia

HaumeHoBaHue
pazaena yuyeOHoi
AUCHUILINHBI

Conepmanne pa3aeiia B JUAAKTHYCCKUX € IMHUIAaX

AKTHBHas cpeaa

Beeoenue. Kpartkas  ucropuuyeckas  XpOHOJIOTHUS
HAYaIbHBIX ATAlOB Pa3BUTHA KBAaHTOBOW SJIEKTPOHU-
KU.

OcHogHnble 6uobl 1a3epHbiX cped. ATOMapHbIE Cpebl,
MOJICKYJISIPHBIC CPEIbl, )KUIAKOCTH U TBEPIbIE TETIA.
Cmpykmypa nazepa. Obwue mpebosanus Kk akmueHou
cpeode. Korpounmentsr DitHmTelinHa. CrioHTaHHOE M
BBIHYXKJICHHOE u3inydeHue. KOHTyp W mMpuHa JIMHUAN
u3nydyeHus (morusiomenus). OIHOPOAHOE U HEOAHO-
pOJHOE YIIUPEHUE JTUHUM.

OnTuyeckunii pe3o-
HATOP U METOALI
YIpaBJIeHHd Mapa-
MeTpaMH Jia3epHo-
0 M3J1y4eHUs.

Onmuueckuii pezonamop. BonHoBasg Teopus OTKpHI-
TBIX PE30HATOPOB. OKBUBAJIEHTHBIE PE30HATOPHI.
["ayccoBbl myukn. BosTHOBOJHBIE PE30HATOPHI.
Junamuxa npoyeccog u c80UCMEA U3YYEHUS NA3EPOS.
VYcenosusa nomydeHus reHepanuu. Yrona bprocrepa u
MOJIAPU30BAaHHOE Jla3epHOe u3iIydeHue. Pexum cBo-
OomHOM TeHepamuu. PexuM MOAyTHpOBaHHOW 100-
pPOTHOCTH pe3oHaTopa. MOHOXpOMAaTUYHOCTh H3JIy4de-
Hus. KorepeHTHOCTh u3nydyeHus. HampaBieHHOCTB
n3nydenusi. CeNekius TUTOB KoJeOaHW B Jazepax.
[Toriepeunpie W MPOMOIBHBIC THUIIBI KOoJeOanuii. Komb-
LIEBBIE J1a3€PBbl.

Cnoco0bI mosyue-
HUSI HHBEPCHOI 3a-
CeJIEHHOCTH H OcC-
HOBHBbIE THIbI JIa-
3epoB.

Cnocobbl nonyueHusi UHBEPCHOU 3ACeIeHHOCMU 8 pa3-
JUYHbIX cpeoax. Jlazepvl na meepoom mene. PyouHo-
BoIif 1azep. Nd u YAG nasepsl.

Jlasepvr na owcuokocmsx. Jlazepbl Ha OpPraHUYECKHX
KpacHUTEJIsIX.

T'azosevie nazepwi. ['enuii-neoHOBBIN J1azep. Jlazep Ha
neyokucu yriaepona (COz-nmazep). Jlazepsl Ha camo-
orpann4eHHsIx nmepexoaax (Ha Nz u Cu).
Ilonynpogoonurosgvle nasepvl. YCIOBUA TOTYYCHHUS
uHBepcHH 3aceneHHOCTH. OCHOBHBIE BHJBI MOIYIIPO-
BOJHHUKOBBIX J1a3epoB. [lomynmpoBOIHUKOBBIE Ta3epbl
Ha TeTEePOCTPYKTYypax.

Bonoxonnvie nasepul.

Oo0JsiacTu npume-
HEHM JIa3epOoB.

Obnacmu npumenenus nazepos. Jlazepbl B CTpOUTEIb-
CTBE, JIOPO’KHOM CTPOMTENIbCTBE U T.1. JlazepHble cu-
cTeMbl 3amucu MHpopManuu. TexHonorudyeckue na-
3epHbIE CHCTeMBbl 00paboTKM MarepuasoB. JlazepHble
HEpa3pyllalue METOAbl KOHTPOJSA IapaMeTpPOB
JBIDKYLIUXC 00BEeKTOB. IlpumeHeHue nazepoB B Me-
JUIVHE.




2.2. Pa3zgeqanl y4yeOHOM AMCHUILUIMHBI, BUAbI Y4eOHOH eATeIbHOCTH U (POPMBI

KOHTPOJIS
3 = Bujbl yueOHOM 1eATEJILHOCTH, ®opMBbI TEKy-
5 < . | BKJIIOYAsl CAMOCTOSITEJIbHYI0 | IEro KOHTPOJIs
S = | HaumeHoBaHue pa3jiesia yueOHoi
s ) padoTy cTy/AeHTOB (B Yacax) ycneBaeMoCTH
> 2 AUCHUTLTAHBI
o - T (no neoenam ce-
Sl
S| 2 J | JIP 3 CPC | Bcero mecmpam)
1 2 3 4 5 6 7 8 9
AKTHBHas cpeaa
Beeoenue.
OcHosHbie 6UObl 1A3epHBIX CPeO.
1 ATOMapHbI€ CpEJIlbl, MOJIEKYJISIp- 9 4 6 1 neoens
HBIC CPEJIbl, KUJIKOCTH U TBEPJbIC
Tena.
Cmpykmypa nazepa. O0mue Tpe-
OOBaHUs K aKTUBHOU CpeJie.
Onruyeckuii pe3oHaTOP U MeETOo-
bl YNpaBJIeHUs] NapaMeTpaMu
ABL - yrp P P 3 Hedens
JIa3€PHOr0 U3JIyYeHUs
. 3aIuTa
Onmuyeckuii pe3oHamop.
1abopaTopHBIX
BonHOBOHAs TEOpPHS OTKPBITHIX AGOT
PE30HATOPOB. DKBHUBAJICHTHBIE pe- P
30HATOpBl. BOJIHOBOJHBIE pE30Ha-
p a p S Heoens
8 TOPBI
. 3aIuTa
Jlunamuka npoyeccos u ceoticmea
71a00paTOPHBIX
U3TTyYeHUs 1a3epo8. AGOT
VYcrnoBust MoylydeHUsi TeHepaluu. P
2 | Pexxum cBoOOmHOM TeHepanuu. | 6 14 20 40 5 edens
Pexxum momynupoBaHHOUN 1OOPOT-
KOHTPOJIbHAS
HOCTH pe30HaTopa.
paborta
Monoxpomamuynocms  u3NyUeHUs.
Kozcepenmnocmso U3yYeHUs.
HanpapiieHHOCTD U3ITyYeHUsI.
N 7 neoens
Cenexyusi munog xonebanuu 8 nia-
TECTHUPOBaHUE,
3epax. [loniepeunsie U MPOJOIbHBIC samTa
Tl Kojiebanuii. Kosplessle Jia-
71a00paTOPHBIX
3€pHl.
pabor




Cnoco0bl mosry4eHusi MHBEPCHOM
3aCeJIEHHOCTH ¥ OCHOBHbIE THIIBI
Jia3epoB

Jlazepvi Ha meepoom meine. Pyou-

HOBBIN J1azep. HeoauMoBblii J1azep 9 neodens
U Ja3ep HA UTTPUU aTOMHUHUEBOM 3aInTa
rpaHare. 1ab0paTOpHBIX
Kuokocmmuule nazepol. Jlazepsl Ha pabor
OpPraHUYeCKUX KPaCHUTEISX.
T'azosvie nazepvi. He-Ne mazep. 10 neoens
He-Cd nasep. Jlasep Ha aByokucu Kosnokuym
yriiepoga. MexaHu3M WHBEPCHOM
3aceneHHoctn CO; —nasepa. Jlaze- | 4 12 23 39 11 neoensa
pBl Ha CaMOOTPAHUYCHHBIX TIEpe- 3ammTa
xonax (Ha N2 u Cu). 71a00pPaTOPHBIX
Tonynpogoonuxosvie nazepul. padoT
DHepreTuyeckne 30HBI Y CIOBUS
MOJIyYE€HUsI MHBEPCUU 3ACEJICHHO- 11 neoens
ctu. mwkekimonHsie nazepsl. [lo- KOHTPOJIbHAS
JTYIPOBOJIHUKOBBIC JIa3ephl HA Te- pabora
TEPOCTPYKTypax.
13 neoens
OobsacTH NpMeHeHus J1a3epoB TECTUPOBAHUE,
Jlazepsl B CTPOUTEIHCTBE, JTOPOIK- pedepar
HOM CTPOHUTENIbCTBE U T.J. Jlazep-
HBIE CUCTEMBI 3anrcu nHpopma- 13 neoens
1uu. TeXHOJIOTHYECKUe JTa3epHbIC 3amTa
cucTeMbl 00pabOTKH MaTEPHAIIOB. 71a00paTOPHBIX
JlazepHble Hepa3pyIIAOIIHE METO- pabot
JIbl KOHTPOJISI ITAPaMETPOB JIBHXKY-
nxcsi o0bekToB. [IpuMenenue ma- 2 2 19 23 13neoensn
3epOB B ME/IMIINHE. KOHTPOJIbHAS
paborta
14neoensn
3almTa
71a00paTOPHBIX
pabor,
TECTHPOBAHUE,
N3,
pedepar
Hroro 3a cemectp 14 | 28 66 108
UTOro 14 | 28 66 108




2.3. JlaGopaTopHbIii NPAKTHKYM

g g
& ¢ | HanmmenoBanue pas- Beero
=z § g nesa yuyeOHoii auc- HaumeHnoBaHue 1a00paTOpHBIX padoT 4ACOB
3 > HUILTHHBI
1 2 3 4 S)
JLp. Ne 1. «M3yuenue mooosozo cocmasa uznyue- 2
HUsL ONMUYECKO20 PE30HAMOPA MHO2OMOO0B020 2e-
OnTnuecKkum pe3o- JUU-HEOH0B020 Jaasepay
HATOP M METObI JLp. Ne 2. «llonynpo8oonuxoulil UHHCEKYUOHHDIU 2
2 ynpasJieHusi napa- | Jlasep. Hcciedosanue eamm-amnepHvlx xapakme-
MeTpaMM JIa3epHOro | PUCMUK)
H3JTy4eHHst JL.p. Ne 3. «Hccnedosanue He-Ne nazepa. Hzyue- 2
HUe YCI08Ull NOJVYeHUs 2eHepayuu U3iyyeHus Ha
onune onnvl 0,6328 mxm»
JLp. Ne 4. «Hzmepenue mownocmu UK uznyuenus 2
COz nasepay
JL.p. Ne 5. «Uccrnedosanue He-Ne nazepa. Uzmepe- 2
HUe ONUHbL 80JIHbL U ONUHbL KO2EPEeHMHOCMU U3JY-
YeHUs»
8 JLp. Ne 6 «M3yuenue s¢hghexma yosoenus wacmo- 2
Cnoco0bl MoJIydeHust | bl C6eNOBOL BOHbLY
3 unBepcHoii 3acenen- | JI.p. Ne 7. «llpumenenue nazepa ons beckonmaxm- 2
HOCTH ¥ OCHOBHBIE | HbIX U3MEpeHUll TUHEUHbIX PA3MePO8»
THIIBI J123€POB JLp. Ne 8. «Hccredosanue mpuaneynayuonnozo 2
Memooa usmepenuss 00beMHbBIX TUHEUHBIX PA3MEPO8
usoenusny.
JL.p. Ne 9. «Onpeodenenue pacxooumocmu nazepto- 3
20 U3TYYeHUs»
JL.p. Ne 10. «/lonynpo6oOHukoswiil UHHCEKYUOHHBIL
nazep. Hccnedosanue onmuyeckux xapaxmepu- 3
CIMUKY
JLp. Ne 11. «Hccreoosanue He-Ne nazepa. FOcmu- 3
OobsacTH npuMeHe-
4 HUS 123epOB POBKa pe3oHamopay
JLp. Ne 12. «Hccrneoosanue He-Ne nazepa. Uzme- 3
DpeHue 8amm-amMnepHuIX XapaxKmepucmur»
HUTOI'O B cemecTpe 28
UTOro 28

2.4. KypcoBble pabdoThbl He npedycmompenul.




3. CAMOCTOSATEJBHAS PABOTA CTYJAEHTA.
3.1. Buasl CPC.

, 8 i’.( HaumeHoBaHue
:;I 5 g = pa3neJia yueOHOM quc- Buant CPC Bceero
2el 2 HHUIITHHBI 4acos
.
Pabora co cnpaBo4yHBIMU MaTepHallaMu 2
(cnoBapsAMH, SHIUKIONETUSMU ).
1 AKTHBHas cpeaa
N3ydyeHne M KOHCHEKTUPOBAHUE OCHOB- 2
HOU U JIONIOJIHUTEJILHOM JINTEPATypHI
Beinonnenue 3agaHuil Ipyu MOATOTOBKE K 4
KOHTpPOJIbHOM paboTe
BrinonHenue 3aganuil Ipu MOATOTOBKE K 3
nabopaTopHBIM paboTam
. Pabota co cnpaBouHbIMU MaTepHuagaMH U 2
Onruyeckuii pe3oHa- . o
NEPUOJUYECKON  JUTepaTypoil  (croBapsiMH,
TOP M MeTO/bI yIIpaB-
2 SHIUKJIOTIETUSIMHU).
JICHUS apaMeTpamMHu
W3ydyeHne M KOHCIIEKTMPOBAaHHUE OCHOB- 2
JIa3epPHOro M3JIyYeHHs . .
HOM U JOTIOJTHUTEIBHON JIUTEPaTyphI.
[ToaroToBka K TECTHPOBAHHUIO. 2
[TogroToBka Kk 3amure JIaOOPATOPHBIX 4
pabor.
[TonroToBka K 3a4ety 3
BrinonHenue 3aganuii Ipu MOATOTOBKE K 4
KOHTPOJIBHOU padoTe
BrinosiHeHue 3a1annil Ipu MOJATOTOBKE K 3
nabopaTopHBIM paboTam
PaGoTa co cipaBoYHBIMM MaTepuagaMu H 2
Crnoco0ObI MoJTy4YeHusl | MEepUOJAMYECKON  auTeparypoi  (claoBapsMHu,
3 WHBEPCHOM 3acesieH- | SHIMKJIONEIUIMH)
HOCTH ¥ OCHOBHBbIE N3yyeHue M KOHCIEKTUPOBAHHE OCHOB- 2
THUIIBI JIA3ePOB HOH U JIONOJIHUTEJIbHOM JIUTEPATypPhI
[ToaroToBKa K TECTUPOBAHUIO 2
[ToaroroBka K 3amure J1abOpaTOPHBIX 4
pabot
[ToaroToBKa K KOJUIOKBHYMY 3
[ToaroroBka K 3a4eTy 3
Brinonnenue 3aganuii Ipu NOJITOTOBKE K 4
KOHTpPOJIbHOH padoTe
Brinonnenue 3aganuii Ipu NOJArOTOBKE K 2
nabopaToOpHBIM paboTam
PaGota co cipaBo4YHBIMU MaTepHuaiamMu U 2
O6nacTn npuvenenus NEPUOUYECKON  JUTepaTypoil  (cloBapsMH,
4 SHITUKJIOTICTUSMHU ).
J1a3epos W3ydyeHne M KOHCIIEKTMPOBAaHUE OCHOB- 2
HO U JONIOJIHUTEIBHOM JINTEPATYPHI
[ToaroroBka K TECTUPOBAHUIO 2
[TonrotoBka k 3amure JIa00OpPaTOPHBIX 4
pador.
IloaroroBka k 3auery 3
HUTOI'O B cemecTpe 66




3.2. I'padguk padoThI CTyAEHTA

Cemectp Ne 8
dopma YciaoBHoe Homep Hepnenu
6 -
OLIEHOYHOT 0 0003Ha 7 8 9 |10 111121 13 14
cpe/cTBa yeHHe

Komnoksuym Kn +
KounTposasHas paborta + +
TecTtupoBaHue NMCbMEHHOE TCn + + +
WupuBuyanbHbIe JOMAIIHAE VI3 +
3aJaHHS
Pedepar Ped + +
3ammTa 1a00paTOPHBIX paboT 3JIP + + + + +




3.3. llepeyeHb y4eOHO-MeTOAUYECKOr0 oOecnedyeHUs: AJIsi CaMOCTOSATeNb-
HOI padoThHI 00YYAKIIMXCH M0 JUCHUILIMHAM.

3.3.1. TemaTtuka pedeparton

. UcTopuyeckast XpOHOJIOTHsI HAYAJIBHBIX ATAIIOB KBAHTOBOM 3JIEKTPOHUKH.
. BonHoBast Teopusi OTKPBITHIX PE30HATOPOB.

. 'ayccoBble IyukH.

. BostHOBOIHBIE PE30HATOPEI.

. Pexxum Mo tynupoBaHHOM TOOPOTHOCTH PE30HATOPA.

. MeTo1pl ceneKIuu Mpo10JIbHBIX TUIIOB KOJIEOaHUH.

. MeTo1pl ceneKuu MonepeyHbIX TUIIOB KOJIeOaHu M.

. [IpocTpaHcTBeHHas: U BpeMEHHAasl KOT€PEHTHOCTh U3ITyUEeHHUS.

. Konb1ieBbie na3epbl 1 METO/IbI aHATIN3a BCTPEYHBIX BOJIH.

. OCHOBHBIE METO/IbI YIIPABJICHUSI TApAMETPAMU JIA3EPHOTO U3ITyUEHUS.

. JJazepsl Ha TBEpOM TETIE.

. Jlazepsl Ha UTTPHIA ATFOMUHUEBOM I'paHaTe.

. JIazepbl Ha KpacuTEsIX.

. TBepnoTenbHbIE J1a3epbl C HAKAYKOW OT JUOJIOB MOIYIPOBOJHUKOBBIX JIa3€POB.
. [lonnynpoBoIHUKOBBIE J1a3epbl HA TETEPOCTPYKTYpax.

. JJazepw1 Ha yrinekuciom raze (CO2-nazep).

. BoslokoHHBIE J1a3€ephl.

. [Ipumenenue na3zepoB B MEUIIMHE.

. Jlazepbl 1 OIOPHOE HAIIPABIICHUE.

. JlazepHble HepazpyIIaroIe METOAbI KOHTPOJIS.

. JIa3epHbIE CHUCTEMBI 3alIMCH U XpaHEHHs HH(OPMALIHH.

. JJazepHbIe TEXHOIOTHUHU TTPU 00paOOTKE PA3TIUUHBIX MATEPHAIIOB.

. JJazepHbie uaapsbl.

. JJazepHbie CUCTEMBI CBSI3H.

. [IpumeHenue na3epoB i NOTYYEHHUS] BBICOKOTEMIIEPATYPHO M1a3MBbl.

— O 001 N WL N WDN—

—_
N = O

NMNRONNNNNE = — PR B
ORWNPOWOONWIOO UMW

Ilpasuna ogpopmnenus pepepamos npeocmasnenvt 6 n. 11 Hnvie ceedenus. Memoouueckoe
obecneuenue peghepamog obecneuusaemcs OCHOBHOU U OONOIHUMENLHOU TUMepamypotl o KeaH-
MOoB0U 31eKMPOHUKe, NPeOCMABIEeHHOU 8 N. ).



4. OHEHOYHBIE CPEJACTBA JIJIsA KOHTPOJIA YCIIEBAEMOCTU A PE-
3VJBTATOB OCBOEHUS YYEBHOHU JUCHUILINAHBI (cv. Dono oyenou-
HbIX cpedcma)
4.1. PeilTUHIOBasi cCUCTEeMAa OLEHKHU 3HAHMI 00y4YaromUXcs MO y4eOHOW JUCIH-
IJIMHE

Peumuneosas cucmema ne ucnonvzyemcs

5. YYEBHO-METOANYECKOE U UH®OPMAIMOHHOE OBECIIEYE-
HUE YYEBHOU JUCHUITJIUHBI
5.1.0cHOBHas JuTeparypa

KoanvecTBo 3x3eMIuis-
Hcnoan3yeres
Ne ABTOp (bI), HANMEHOBAHME, MECTO U3IAHUS U Ce- poB
NIpH U3Y4YeHUH
n/n H31ATEeJIbCTBO, O/ MecTp B oubauno- Ha ka-
pa3zaenos
Teke denpe

1 2 3 4 5 6

Bopeiio, A. C. Jlazepsl: npuMeHeHHE U
MIPUIIOKEHUs [ DIIEKTPOHHBIN pecypc:
yuebHoe nocobue / A. C. bopeiimo. —
Cn6.: Uzn-Bo Jlans, 2016. — 520 c. — Pe-
JKUM JOCTYIIA:
http://www.lanbook.com/books/element.ph
p?pll_cid=68&pll_id=1606 (mara oOpa-
mennst: 29.08.2020)

1-4 8 OBC

boperimo, A. C. Jlazepsl: yCTpOUCTBO U
neicTBre [ DIeKTPOHHBIN pecypc]: yueo-
Hoe nocobue / A. C. bopeiimo, C. B. Hga-
kuH. — Cno.: U3a-8o Jlane, 2016. - 304 ¢ -
Pexxum nocrymna:
http://www.lanbook.com/books/element.ph
p?pll_cid=68&pll_id=1402 (mara obpa-
menus: 29.08.2020)

1-4 8 OBC

bormanos, A. B. BolokOHHBIE TEXHOJIOTH-
YECKHE J1a3ephbl U UX IPUMEHEHUE [ DJIeK-
TPOHHBIN pecypc] : yuebHoe mocodue / A.
B. Bornanos, H0.B. I'ony6enko. — Cno. :
3. | U3a-Bo Jlann, 2016. — 208 c. — Pexxum 10- 1-4 8 9BC
CTyIa:
http://www.lanbook.com/books/element.ph
p?pll cid=68&pll id=1401 (mnara obOpa-
menuns: 29.08.2020)

HBanos, . I'. OCHOBBI KBAHTOBOI 3JICK-
TPOHUKHU [ DIEKTPOHHBIN pecypc] : yued-
Hoe nocooue / . I'. UBanoB. - PocToB-
u//1: U3natensctBO KOkHOTO (henepanbHO-
4. | ro ynusepcurera, 2011. - 174 c. - Pexum 1-4 8 9BC
JOCTyna!
http://biblioclub.ru/index.php?page=book
&id=241055 (mata obOpareHus:
29.08.2020)



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. lonoiHUTEIbHAA JIUTEPATYypa

Hcnoas3yercs

KoangecTBo 3K3eMIIf-

Ne ABTOp (bI), HAUMEHOBAHUE, MECTO U3JAHUA U Ce- poB
NPH U3yYeHUuH
n/n H31ATEJIbCTBO, IO/ 316108 mectp | B oubamo- Ha ka-
P TeKe denpe
1 2 3 4 5 6

Henone, H. b. Henunelinas ontuka [Dnek-
TpoHHBIH pecypc] / H. b. [lemone. - M. :
®usmatiurt, 2003. - 64 ¢. - Pexxum nocty-
1 ma: 1-4 8 5BC
http://biblioclub.ru/index.php?page=book
&id=68862 (nara oOpaieHwus:
29.08.2020).

Jmutpues, B. I'. Henunelinas ontuka u
oOpareHre BOJTHOBOTO (PpoHTa [DIek-
TpoHHBIH pecypc] / B. I'. Imutpues. - M. :
2| ®uzmataurt, 2001. - 256 c. — Pexum no- 1-4 8 9BC
cTyma:
http://biblioclub.ru/index.php?page=book
&i1d=83399 (nata o6pamenus: 29.08.2020)

[lyka, A. A. Dnekrponuka B 4 4. Y. 3:
KBanroBasg n ontnueckas SJICKTPOHUKA
[DnexTpoHHbI pecypc] : yIeOHUK IJis
akajzeMuueckoro OakamaBpuara / A. A.
[yka, A. C. Curos ; oTB. pen. A. C. Cu-
TOB. - 2-¢ U3, uctp. u jo1. - M. : U3na-
tenbcTBO FOpaiit, 2017. - 117 c. - (baka-
JaBp. AkaneMUuecKuii Kypc). — Pexxum
noctyma: https://www.biblio-
online.ru/book/FO0136E0-30AE-4AAF-
AQE9-7C5C187750BB (mata obparmicHus:
29.08.2020)

1-4 8 OBC

Tyuun, B. B. JIazepsl 1 BOJOKOHHAs ONTH-
Ka B OMOMEIMIIMHCKUX UCCIIEI0OBAHUSAX
[DnexTponnsiit pecype] / B. B. Tyuun. - 2-
4. | e u3a., uchp. U Jao01. - M.: @u3mMaTiIur, 1-4 8 9BC
2010. - 500 c. — Pexxum noctyna:
http://biblioclub.ru/index.php?page=book
&id=75958 (marta oopamenus: 29.08.2020)

5.3. ba3bl JaHHBIX, HHPOPMAIIUOHHO-CIIPABOYHbIE U MOUCKOBbIE CUCTEMBbI:

1. YuuBepcuterckas oubamoreka ONLINE [DnextpoHHBIN pecypc] : 37IeKTpOH-

Has OubnroTeka. — JlocTyn K OJIHBIM TEKCTaM 10 Tapoiiro. — Pexxum pocryma:
http://biblioclub.ru/index.php?page=main_ub_red (mara  oOpareHus:
29.08.2020).

. Tpynsl mpenomaBaTene [ DNEKTPOHHBINA pecypc]: KoeKuus // DIeKTpoHHAs

ouommoreka Hayuanoit oubmunorexku PI'Y mmenu C. A. Ecenmna. - JlocTym k
TIOJTHBIM TEKCTaM 1o MapoJIio. - Pexum JOCTY-
na:http://dspace.rsu.edu.ru/xmlui/handle/123456789/2362 (mata oOparmieHus:
29.08.2020).


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
http://biblioclub.ru/index.php?page=main_ub_red

3.JIanb [DneKTpoHHBIN pecypc] : daeKTpoHHass OubnnoTeka. — JlocTyn K MOJHBIM
TEKCTaM 1o mapoiiro. — Pesxkum noctyna: https://e.lanbook.com (mata o6pare-
uust: 29.08.2020).

5.4. llepeyensb pecypcoB HH(OPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTn «UH-
TepHeT» (1aJiee — ceTh «AHTepHET»), HEOOXOAMMBIX /IJI51 OCBOCHHS THCIUIIUHBI
1. eLIBRARY.RU [DneKTpOHHBIA pecypc] : HayuHas snekTpoHHas GuOnuorexa. — Jo-
CTYI 3aperucCTPUPOBAHHBIM IMOIB30BATENSAM IO Mapoiio. — Pexxum mocTyma:
http://elibrary.ru/defaultx.asp (mara obparenus: 29.08.2020).
2. KuGepJlenunka [DnekTpoHHBIN pecypc] | Hay4Has JIEKTpOHHAasi OnOJIMoTeKa.
— Pexum pgocrtyna: http://cyberleninka.ru, cBoGoxsblii (maTta oOpaleHus:
29.08.2020).
3. Hayunas oubnumoreka PI'Y umenu C. A. Ecenuna [DnekTpoHHBIH pecypc] :
caiir. — Pexxum mocrtyna: http://library.rsu.edu.ru, cBoboaHbIN (aTa oOpariie-
aust: 29.08.2020).
4. Poccuiickuii 0011e00pa3oBaTe/IbHbIN MOpTa [DIEKTPOHHBIN pecypc] :
[oOpa3oBarenbHbIii mopTan]. — Peskum moctyma: http://www.school.edu.ru,
cBOOOHBIH (HaTa oOparnenus: 29.08.2020).

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUYEBHOW JHNC-
UIJINHbI

6.1. TpeOoBaHus K ayAuTOPUsM (MMOMEILEHUSIM, MeCTaM) J1JIs1 IPOBeIeHM I
3aHATHIH: CTaHIapTHO OOOPY/OBaHHBIE JEKIIMOHHBIE AayAUTOPUHU IJIsi TPOBEICHUS
MHTEPAKTUBHBIX JIEKIUI . BUACONPOCKTOP, SKPAH HACTEHHBIN, KOMIIBIOTEPHBIN Ki1acc.

6.2. TpeOoBanusi kK 000py10BaHMI0O Pa0OYUX MeECT NMpenoaaBarTeysi U 00y-
YaUUXCs: BUICOMPOCKTOP, HOYTOYK, IEPEHOCHOM SKpaH. B komMmbroTepHOM Kitac-
ce IOoJDKHBI OBbITh yeTaHoBiIeHBI cpeacTBa MS Office: Word, Excel, Power Point u ap.
(wm cBo601HO pactpocTpansemoe I10 — makeT ¢ aHaJTOTHYHBIMUA BO3MOXKHOCTSIMH ).

6.3. TpeGoBaHusl K cienUaJIM3UPOBAHHOMY 000PYA0BaAHMIO: Ja0OPATOPHBIE
CTEH/IBI TI0O KBAaHTOBOMW DJIEKTPOHUKE, COOTBETCTBYIOIINE TPEOOBAHUSIM TEXHUKH 0€3-
OMAaCHOCTH.

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MU (3anoansemcs monvko 07
cmanoapma @I'OC BIIO)

8. METOJMYECKUE YKA3ZAHUS JISI OBYYAIOLIUXCS IO
YCBOEHUIO JUCHUTIIMHBI

Bun yueOHbBIX 3aHATHIA Opranuzanus qesiTeNbHOCTH CTyeHTa

Jlekus Hanucanne KoHCHEKTa JIEKITHM: KpaTKoO, CXEMAaTHU4YHO, ITOCJICI0BA-
TCIBHO q)HKCI/IpOBaTB OCHOBHBIC IIOJIOKCHUSA, BBIBOIbI, (I)OpMy.]'II/I—
POBKH, O606H_ICHI/I$I; noMc4YaTb BaAXHBIC MBICIIM, BBIACIIATE KIIHOYC-
BbIC CJIOBA, TCPMHUHBI. HpOBepKa TCPMHHOB, MOHSATHI C HOMOIIBIO



https://e.lanbook.com/
http://elibrary.ru/defaultx.asp
http://cyberleninka.ru/
http://library.rsu.edu.ru/
http://www.school.edu.ru/

SHIMKIIOTIEINH, CIOBapel, CIPAaBOUYHUKOB C BBIMTHUCHIBAHHUEM TOJI-
KoBaHUH B TeTpajb. OOGO3HAYUTH BOMPOCHI, TEPMUHBI, MaTepHal,
KOTOpLIﬁ BBI3BIBACT TPYAHOCTH, IMOMCTUTH W IOILITATHCA HanTH
OTBET B peKOMEeHAyeMo#l nureparype. Ecim camocTosTenbHO He
yaaercs pa3o0paThCsi B Marepuaie, HeoOXoquMo c(hopMyIHpOBaTh
BOTIPOC ¥ 33JaTh IPENOJIaBaTeI0 Ha KOHCYIBTAIlUHU, HA MTPaKTHYe-
CKOM 3aHATHH.

[IpakTHueckue 3aHATHS [IpopaboTka pabouell mporpaMMbl JUCUUIUIMHBL, yAEIsIsl 0coboe

BHMMAaHHUE LEJIM M 3aJadaM, CTPYKType U COAEPKAHUIO JUCLU-
winHbl. KoHcnekTupoBaHUe HCTOYHMKOB. PaboTa ¢ KOHCIIEKTOM
JIEKLIUM, IMOATOTOBKA OTBETOB K KOHTPOJBHBIM BOIIpOCaM, IpO-
CMOTpP PEKOMEHAYEMOM JIMTEPATYPHI, PELICHUE 33/1a4 110 AJITOPUT-
MY U Jp.

KonTponsnas pado- 3HAKOMCTBO C OCHOBHOH M JIONOJHUTENBHON JIMTEpaTypoil, BKIIO-
Ta/ HWHAWBUAYAJIbHBIC 3a-

aHUS

yasi CIIpaBOYHbIC M3JaHUs, 3apyOeKHbIE UCTOYHUKH, KOHCIIEKT OC-
HOBHBIX TIOJIO)KEHHM, TEPMUHOB, CBEJICHUN, TPEOYIOIINXCS IS 3a-
TMOMHHAHUS U SIBIISIIOUIMXCS. OCHOBOIIOJIATAIOIIMMU B 3TOW TEME.
CocraBiieHHE aHHOTAIMKA K MPOYUTAHHBIM JIUTEPATYPHBIM HCTOY-
HHUKaM | JIp.

Pedepar Peghepam.: Tlouck nurepaTypsl U COCTaBJIeHHE OMOIMOTpaduu, Mc-

MOJIb30BaHKE OT 3 710 5 Hay4HBIX pabOT, U3J0KEHUE MHEHHUS aBTO-
POB H CBOETO CYXJICHHUS TI0 BEIOPAaHHOMY BOTIPOCY; H3JIOKEHUE OC-
HOBHBIX aCIIeKTOB MpoOieMbl. O3HAKOMHUTBCS CO CTPYKTYpOH W
obopmiienneM pedepara. Temwvl peghepamos npedocmasienvt 8
nynkme 3.3.1

[ToaroroBka k 3a4ery [Ipu moaroToBKe K 3a4eTy HEOOXOAUMO OPUEHTHPOBATHCS HA KOH-

CHEKTHI JIEKIUH, pEKOMEHAYEMYIO JIUTEPATypy U Ap.

9. MIEPEYEHh MH®OPMAIIMOHHBLIX TEXHOJIOTUH, UCITOJIb-

3YEMBIX TP OCYHIECTBJIEHUU OBPA3OBATEJIBHOI'O ITPOLIEC-
CA IO JMCHUIIVIMHE, BKJIIOYAS TIEPEYEHBb INTPOI'PAMMHOI'O
OBECIIEYEHUA N THOOPMAIIMOHHBIX CITPABOYHBIX CUCTEM

1. Ilposepxa domawiHux 3a0anuii U KOHCYIbMUPOBAHUE NOCPEOCTNEOM INEKMPOH-

HOU Noumbul.

2. Hcnonv3zosanue craiio-npezenmayuil npu npoeedeHuu npakmuiecKux 3aus-

muu.

10. TPEBOBAHUSA K ITPOI'PAMMHOMY OBECIHHEYEHHIO YUYEB-

HOT'O NIPOLECCA

1.
2.

Onepanmonnas cuctema Windows Pro (morosop Ne65/2019 ot 02.10.2019);
AntuBupyc Kaspersky Endpoint Security (morosop Ne 14-3K-2020 ot
06.07.2020 r.);

3. Odwucnoe npmioxxenue LibreOffice (ceoboano pacmnpocrpansemoe [10);
4,
5. Bpayzep m3o0paxenwuii FastStonelmageViewer (cBo6oIHO pacmpocTpaHseMoe

Apxusartop 7-zip (cBo6oHO pacmnpoctpansemoe [10);

HO);
PDF punep FoxitReader (cBo6oano pacnpoctpansemoe [10);
PDF npuntep doPdf (cBoboaHo pacnpoctpansemoe I10);



8. Meaua mnpourpeiBatens VLC media player (cBoGomHo pacmpocTpaHseMoe
HO);

9. 3anuck auckoB ImageBurn (cBoboano pacnpoctpansemoe I10);

10.DJVU 6payzep DjVu Browser Plug-in (cBo6oaH0 pacnpoctpansemoe I10);

[Tpu peanu3aiuu TUCHUIUIMHBI ¢ IPUMEHEHUEM (YaCTUYHBIM IPUMEHEHUEM) JTH-
CTaHITMOHHBIX o0Opa3oBaTeIbHBIX TEXHOJIOTUH WCTIOJIB3YFOTCS . BeOMHapHast
mwiarpopma Z00M (moroBop 6/H ot 10.10.2020r.); HaGop BeO-cepBucoB MS office365
(0becrutatnoe IO g y4ueOHBIX — 3aBejacHMi https://www.microsoft.com/ru-
ru/education/products/office); cucrema snexTporHoro obyuenus Moodle (cBoGomHO
pacnpoctpansiemoe 110).

11. UHBIE CBEJIEHUS.


https://www.microsoft.com/ru-ru/education/products/office
https://www.microsoft.com/ru-ru/education/products/office

IHpunoxenue 1.
®oH/ OLEHOYHBIX CPEJICTB /ISl POBEACHNUS POMEKYTOYHOM aTTeCTauuu
o0y4aroumuxcs no JMCunIVInHe

Ilacnopm @onoa oyeHouHbvIX CPEOCH 8 O OUCUUNTUHE O NPOMENHCYM OYHO20
KOHMPOJIAl YyCneeaemocmu

Ne | KoHTposbHble pa3aensl (TeMbl) TUCHUIUIMHEI (pe3yib- | Koxa konTponu- | HaumenoBanue
n/m TaThI [0 pa3esiaM) pyemoi komiie- OLIEHOYHOI'O
TEHLIMM WJIU € cpencraa
4acTH
1. | Onmuueckuii pezonamop u memoowvt ynpasieHus OK-3
napamempamu 1a3epHozo U3ayUeHus. [1BK-3

N3yuenne MOJIOBOTO COCTaBa U3JIy4EHHsI ONTUYECKOTO
pe30HaTopa MHOTOMOJOBOIO T€JIMii- HEOHOBOTO Jla3e-
pa.

[TonynpoBOAHMKOBBIN MHXKEKIHOHHBIN nasep Mccie-
JIOBaHHE BATT-aMIIEPHBIX XapaKTEPUCTHUK.
Uccnenosanue He-Ne nazepa. M3yuenue ycnosuii re-
HEpalK U3JIy4eHUs Ha JyIuHe BOJIHBI 0,6328 MKM
N3mepenune momuocty uznydenus COz mazepa.
OnpeneneHne pacxoIMMOCTH JIA3EPHOTO U3ITyUEHUS.

2. | Cnocoobl nonyuenus uHEEPCHOU 3ACEIEHHOCHU U OK-3
OCHOGHbIE MUNbL J143EP08. [1BK-3 Jauer
[TonynmpoBOAHMKOBBIN MHXKEKIMOHHBIN Jazep. Mccie-
8 cemecTp

JIOBaHWE ONTHYECKUX XapakTepucTtuk lcciemoBanue
He-Ne nazepa. FOctupoBka pe3onaropa.
UccnenoBanne He-Ne naszepa. HccnemoBanume BaTT-
aMIIEPHBIX XapaKTEPUCTHUK.

UccnenoBanne He-Ne naszepa. M3mepenue mmHBI
BOJIHBI U JUTUHBI KOT€PEHTHOTO U3ITy9ICHUSI.

Nzyuenne a3pdexra yIBOCHHUS YaCTOThI CBETOBOW BOJI-

HBI

3. Oonacmu npumenenus 1a3epos. OK-3
[Ipumenenne nazepa Juisi OECKOHTAKTHBIX HW3MEPEHHI OK-6
JIMHEHHBIX pa3MepOB U3JICITHSI. I1BK-3

I/ICCJ'IC,Z[OBaHI/Ie TPUAHTYJIMUOHHOI'O METOOAa H3MCPE-
HHUA 00beMa JIMHEHHBIX PasMCPOB U3JICIINS.




TpeOoBaHus K pe3yabTaTaM 00yUYeHHs 110 Y4eOHOM AMCIUILIMHE.

HNHaexc koM-
NneTeHI N

Conepxanue Komie-
TeHLHNH

9J1eMeHThI KOMIICTCHIIUHA

HNunexc e-
MeEHTA

1

2

3

4

OK-3

CnocoO6HOCTH HC-
N0J1b30BaTh ecTe-
CTBEHHOHAY4YHbIe H
MaTeMaTH4YecKue
3HAHUS JJ19 OpPHEeH-
THPOBAHUS B COBpe-
MeHHOM uHGopma-
LHMOHHOM MPOCTPAH-
cTBe

3uame.

31 Ilpuembl 0000LIEHUS U aHATU3a
€CTeCTBEHHOHAYYHOH HMH(OpMAIH B
00J1aCTH KBAaHTOBOM 3JIEKTPOHUKH.
32 ®uznyecKkue U MaTeMaTH4YeCKHe
METO/Ibl MOJETHUPOBAHUS AKTHBHBIX
cpen, pe30HaTOPOB KBAHTOBBIX TE€HE-
paTopoB M YCTPOWCTB HA UX OCHOBE.
33 TexHOJIOruuecKre MpoLecchl U3-
TOTOBJICHUS aKTUBHBIX 2JIEMEHTOB U
Ja3€epoB.

34 Ponb 1 3HaYEHUE €CTECTBEHHOHA-
YYHBIX 1 MaTeMaTHYECKUX JUCIH-
TUTAH TIPU U3Y9E€HUHU 3aKOHOB KBaHTO-
BOU AJIEKTPOHHUKH

OK3 31

OK3 32

OK3 33

OK3 34

Ymems.

V1 Ha ocHoBe aHanu3a u 0000meHust
€CTECTBEHHOHAYYHOW M MaTeMaTh4de-
CKOW MH(pOpPMAIIMK CTAaBUTH €N HC-
CJIeIOBAHMS.

Y2 Hcnonb3oBaTh MaTeMaTHUYECKHUE
METOJbl Ui MOJEIUpOoBaHUS (HU3H-
YECKUX M TEXHOJIOTMYECKUX MpOIEeC-
COB B Jlazepax.

V3 IlpumeHsiTb Marepuanbl Ui aK-
TUBHBIX 3JIEMEHTOB U JIa3€POB B COOT-
BETCTBUH c ux ¢$usuKo-
TEXHUYECKUMU CBONCTBAMH.

V4 OuenuBarb NpoQeCcCHOHATBHYIO
3HAYUMOCTh 3aKOHOMEpPHOCTEH KBaH-
TOBOM AJICKTPOHUKHU C TO3ULIMKA ecTe-
CTBEHHOHAYYHBIX U MaTE€MaTHYECKHX
JCITUILINH.

OK3 Y1

OK3 Y2

OK3 Y3

OK3 Y4

Braoems.

B1 Tlpuemamu 0000IICHHS U aHAIHM3a
nHopMaruu B 00JaCTH KBAaHTOBOM
AIICKTPOHUKHU.

B2 llpuemaMu TOCTaHOBKH II€JIeH
IIPU PEIICHUU 3a7a4 KBaHTOBOM JJICK-
TPOHHKHU.

B3 MetogaMu MaTeMaTHYECKOTO MO-
JIenupoBaHus (PU3MUYECKUX M TEXHO-
JIOTUYECKHUX TMPOIIECCOB, MPOTEKAr0-
IIMX B aKTUBHBIX CpeJax M Ja3epax
Pa3IMYHOTO THUIIA

B4 Mertonamu oneHkd mpodeccuo-
HAJIBHOW 3HAYMMOCTH 3aKOHOMEPHO-
CTel KBAaHTOBOW JJIEKTPOHUKHU C MPH-

OK3 B1

OK3 B2

OK3 B3

OK3 B4




MCHCHHEM CCTCCTBCHHOHAYYHBIX U
MAaTEMATHYCCKUX JUCHUIIIINH

OK-6

Cnoco0HOCTE K ca-
MOOpPTaHU3ANNH H
€caM000pa30BaAHHIO

3uame.

31 IlepcieKTUBBI ¥ BO3MOKHOCTH Ca-
M000Opa3oBaHus U MPO(HecCHOHATBEHO-
ro pocTa B 00J1IaCTH KBaHTOBOH JJIeK-
TPOHHKH B PETHOHE.

32 HeoOxomuMblii ypOBEHb KBAIIU(HH-
KaIi¥ [T YCHEIHOTO TPYAOYCTPOHi-
CTBa.

33 Heo6xomumyro HHGOPMAIIHIO TIO
KBAHTOBOH JICKTPOHHKE IS TIOI-
Jiep>KaHusl BEBICOKOTO YPOBHSI Mpoec-
CHOHAJIBHOTO MacTepCTBA.

OKb6 31

OK6 32

OK6 33

Ymemeo.

V1 Bsibupare nytu camoo0OpazoBa-
HUSl TIpU NPOPECCHOHAIBHOM POCTE.
V2 PaboTaTth B KOJUIGKTHBE HaJa OJ-
HOW MJIM HECKOJIBKUMHU MTPOOJIEMaMH.
V3 Pabotath ¢ nuTeparypo M Apy-
rol JOoCTynmHOW uWH}OpMaIen 1o
KBAaHTOBOU JJIEKTPOHUKE.

OK6 V1

OK6 Y2

OKe6 Y3

Braoeme.

Bl HaBblkamu IUIAaHMpPOBAaHUA IIep-
CIIEKTUBHBIX TEM I caM0ooOpa3oBa-
HUSL.

B2 Merogamu BbIOOpa TyTeH Mpo-
dbeccuoHanbHOTO pOCTa.

B3 Tlpuemamu moBbImeHHs mpodec-
CHOHAJILHOTO YpOBHS B oOnactu
KBAHTOBOM 3JIEKTPOHUKH.

OKé6 B1

OKe6 B2

OKe6 B3

IIBK-3

3HaeT  KOHUENTYAJb-
Hble U TeopeTHYecKue
OCHOBbI (u3uKH, BJa-
JeeT CHCTeMOH 3HAHMM
0 (QyYHIAMEHTAJIbHBIX
(usnyeckux 3akoHax u
Teopusix, ¢usuveckoi
CYLIHOCTH SIBJIEHMI M
NMpoLeccoB B MPUPO/E U
TeXHHKe

3uameo.

31 TeopeTnyeckue 3aKOHOMEPHOCTHU
U OKCIICPUMEHTAJIbHBIC METOJbl HC-
CIIENOBAaHUI B 007aCTU KBaHTOBOU
AIEKTPOHUKHU.

32 @OyHKUMOHAJIBHBIE U PHEpPreTUYe-
CKHE CXEMbl KOHKPETHBIX aKTHBHBIX
Cpel U J1a3epoB.

33 Ousnyeckue U TEXHOJOTHYECKHE
CrocoObl MOCTPOCHMSI KBAHTOBBIX Te-
HEpaTOPOB.

34 CnocoObl BO30YXICHHUSI U METO/IbI
00pa3oBaHUsl aKTUBHOM CPEJIbI.

IIBK3 31

IIBK3 32

IIBKS 33

IIBK3 34




Ymemo.

V1 llpuMeHATh peKOMEHAALHUU TEO-
PETHUYECKUX 3aKOHOMEPHOCTEN U DKC-
NEPUMEHTAIbHBIX METO/0B HCCIIEN0-
BAHUS B KBAHTOBOM AJIEKTPOHHUKE.

V2 Tlpumensts (HyHKIMOHATIBHBIE W
SHEPreTUYecKUe CXEMbl JUIsl paspa-
OOTKM KOHKPETHBIX aKTHBHBIX Cpej U
Ja3€poB.

V3 Ilpumensars >(QeKTuBHbIE Me-
TOJBI 3aAIIUTHI OT JIA3EPHOIO H3ITyde-
HUS.

Y4 W3mepsaTe OCHOBHBIE XapaKTEpH-
CTHKH JIA3€PHOTO M3Ty4EHHUS.

IBK3 Y1

MBK3 Y2

IBK3 ¥3

IIBK3 Y4

Braoeme.

Bl TeopeTuueckMMH U IpaKTHYe-
CKMMHM HaBBIKAMU IPU IPOBEICHHUU
HCCJIEIOBATENIbCKUX 33Ja4 I10 KBaH-
TOBOM AJIEKTPOHHUKE.

B2 Mertomamu moctpoeHHus: y4eOHO-
HCCIEA0BATENbCKAX JKCIIEPUMEHTOB
110 KBAHTOBOM JIEKTPOHUKE.

B3 Merogamun M3MEpEHHsI XapakTe-
PUCTHK JIa3€pHOTO U3JIy4YECHHUS.

B4 CnocoGamu 3amiuThl OT Ja3€pHOTO
W3JIy4YEHHUSI.

IIBK3 B1

IBK3 B2

IIBK3 B3

IIBK3 B4




KoMmmuiekT OLCHOYHBIX CPEACTB AJs IIpOMG)KyTO‘-IHOﬁ aTreCrTallumn

(3auer 8 cemecTp)

Ne CoaepikaHue OLIEHOYHOTI'0 CPe/ICTBA HNuaexc onennBaemMou

n/n KOMIIETEHIIMHU U ee

3JIEMEHTOB

1 2 3

1 | Onucarh 3KCHepUMEHTaNbHBIE BO3MOXHOCTH YycTaHosieHus | [IBK-3 31,32,33,34,V1,
CBSI3M CIOHTAHHOTO M BBIHYKJIEHHOTO M3JTyYEHHUS vV2,¥3,Y4,B1,B2,B3,B4

2 | Onmcath GU3MUECKYIO MPUPOTY OJHOPOAHOTO U HEeoaHOpoHO- | OK-3 31,32,33,34,
r'0 YIIMPEHUS CIEKTPAIbHBIX JIMHUMA V1,V2,¥3,V4,

B1,B2,B3,B4

3 | Ucmonp30BaTh METOABI aTOMHOM (u3uKH Jiis ormcanus sHepre- | OK-3  31,32,33,34,V1,

TUYECKOW U 30HHOM CTPYKTYpPBI TBEPAOTENIBHBIX JIA3€POB. ¥2,¥3,Y4,B1,B2,B3,B4
OK-6 31,32,33, V1,¥2,
V3, B1,B2,B3

4 | Vcronp30BaTh METOBI aTOMHOM (M3HKH s onmcanus sHepre- | OK-3  31,32,33,34,V1,

TUYECKOW 1 30HHOU CTPYKTYpPHI MOJIYIPOBOAHUKOBBIX Ja3epoB. | Y2,Y3,Y4,B1,B2,B3,B4
OK-6 31,32,33, V1,V¥2,
V3, B1,B2,B3

5 | Ommcats y4yeT pacmpeneneHus 3JIEKTPOHOB 1o 3Heprusim B mo- | OK-3  31,32,33,34,V1,
JIOXKUTEIIBHOM CTOJIOE pa3psiga M Mporecchl Bo30yxaeHus aro- | Y2,Y3,Y4,B1,B2,B3,B4
MOB (MOHOB ¥ MOJIEKYI) JUTsl IPSIMOTO W cTynendaToro Heymnpy- | OK-6 31,32,33, V1,V2,
roro CTOJKHOBeHHUs. OmucaTe pe3ysbTaTsl yaapoB BToporo po- | Y3, B1,B2,B3
Jla TIPA CTOJIKHOBEHUH aTOMOB M MOJICKYII.

6 | Ucnonp3oBaTh 3HaHWE MareMmarnueckoro ommcanus ¢usmue- | OK-3  31,32,33,34,V1,
CKOW TPUPOJBI M3Ty4eHHs (TOTJIOMIeHHs) aTOMOB ¢ mpuMeHe- | ¥Y2,Y3,Y4,B1,B2,B3,B4
HUEeM KO3 uImeHToB DIHIITeHA

7 | OnucaTe MUPUHY CHEKTpaIbHON JinHUK u3nydeHus (mornome- | OK-3  31,32,33,34,V1,
HUS) ¥ CBSA3b C MPUHIIAIIOM Heompeaenennoctel ['eizendepra u | ¥2,Y3,Y4,B1,B2,B3,B4
ahdexrom Jlomnepa OK-6 31,32,33,V1,

v2,¥Y3, B1,B2,B3

8 | Onucate pe3ynbTaThl BOJTHOBOW MPUPOIbI MpoaoiabHbIX 1 Tore- | OK-3  31,32,33,34,V1,
PEUYHBIX THUIIOB KOJICOAHHI OTKPBITHIX PE30HATOPOB V2,Y3,¥4,B1,B2,B3,B4

9 | Onucate METO/IBI CEJICKITUH MOIEePEYHBIX U PoobHBIX TUIOB | OK-3  31,32,33,34,V1,
KoneOaHui V2,Y3,¥4,B1,B2,B3,B4

NBK-3 31,32,33,34,V1,
v2,¥3,Y4,B1,B2,B3,B4

10 | Onucarb SKCIEpUMEHTaNbHYI0 MeTonuKy u3mepenus monosoi | [IBK-3 31,32,33,34,V1,
CTPYKTYPBI M3JIy4CHUS Ja3epa ¥2,¥3,V4,B1,B2,B3,B4

11 | Onwucatp cBs3b nudpakiuu cBera u ['ayccoBbix myukos, Biusg- | OK-3  31,32,33,34,V1,
HUe Audpakuuu cBeTa Ha AudpakluUOHHBIE TIOTepu BHYTpH pe- | Y2,Y3,Y4,B1,B2,B3,B4
30HaTOpa OK-6 31,32,33, V1,VY2,

V3, B1,B2,B3,

12 | Henunelinas ontuka. Omucarh pe3yiabTaThl moBopoTa miocko- | OK-3  31,32,33,34,V1,
CTH TOJISIPU3allMM CBETa B KpHCTaJUIaX moj AeiictBueM snek- | ¥Y2,Y3,Y4,B1,B2,B3,B4
TPUUYECKOTO YU MATHUTHOTO TTOJISL. OK-6 31,32,33 V1,VY2,

V3, B1,B2,B3
13 | Omnucarp >ddext Moxyassuuu g00poTHOCTH pe3oHatopa u ¢u- | OK-3  31,32,33,34,V1,

SUYCCKYIO IPUPOAY T’MIAHTCKOT'O UMITYJIbCa

¥2,¥3,¥4,B1,B2,B3,B4
OK-6 31,32,33 VI1,V2,
¥3,B1,B2,B3




14

Onwucanue yCIOBUN HHBEPCUHU 3aCEIICHHOCTH TOIYIIPOBOTHHKO-
BBIX JIa3¢pOB

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

15

Onucarh (pU3MYECKYIO TPUPOIY Ja3epoB Ha P—N mepexonax u
reTepocTpykrypax. Onucarb ycilIOBHs UHBEPCUM 3aCEIEHHOCTH
B ra3opa3psiaHbix j1azepax (He-Ne).

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

16

Onucarh (pU3MYECKYIO0 TPUPOIY Ja3epoB Ha P—N mepexonax u
rerepocTpykrypax. OnucaTh yCiaOBHS HHBEPCHH 3aCEICHHOCTH
B ra3opa3psiaHbix j1azepax (He-Cd).

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

17

Onucarh (pU3UYECKYIO TPUPOIY JTa3epoB Ha P—N mepexonax u
rerepocTpykrypax. OnucaTh yCiaOBHS HHBEPCHH 3aCEJICHHOCTH
B rasopa3psaHbix jazepax (CO»).

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

18

Omnucate ycIoBHs T€HEpaLUu B KOJBIEBOM Jlazepe, 0071acT UX
MIPUMEHEHUSI; METOJIbl 00paboTKH HMHTEp(EpEeHLIUANbHBIX CHUT-
HaJIOB BCTPEYHBIX CBETOBBIX JIA3EPHBIX TYYKOB

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

19

Onucath MPOCTPAHCTBEHHYIO M BPEMEHHYIO KOTE€PEHTHOCTD Jia-
3epoB ((pU3NUECKYI0 MPUPOAY W IKCIICPUMEHTAIBHBIC METO/IBI
W3MEpEHUs JJTMHBI KOTePEHTHOCTH).

OK-3 31,32,33,34,V1,
V2,V3,V4,B1,B2,B3,B4
OK-6 31,32,33, Y1,V2,
V3, B1,B2,B3

MBK-3 31,32,33,34,V1,
V2,V3,V4,B1,B2,B3,B4

20

Onucath GU3HUECKYI0 MPUPOIY 3aKOHOB HHTEP(HEPESHITUU CBETA
¥ METObI TIOJTydeHHsI 00beMHBIX rosiorpamMM. ChopmynupoBathb
BBIBOJIBI O Pa3iIMYMHU TOJIOTPAMM, BOCIIPOM3BOJUMBIX C TOMO-
IIBI0 KOTEPEHTHOTO (MOHOXPOMATHYECKOTO) U OEJIOTO CBETa

OK-3 31,32,33,34,V1,
¥2,¥3,¥4,B1,B2,B3,B4
OK-6 31,32,33 VI1,V2,
¥3,B1,B2,B3

21

Onucarb AKCIIEPUMEHTAIBHBIE BO3MOXKHOCTH M3MEPEHHS MOIII-
HOCTH ¥ PacXOJUMOCTH JIA3€PHOTO U3ITyUCHUSI.
Jlazepsl B MEULIMHE.

IIBK-3 31,32,33,34,Y1,
¥2,¥3,¥4,B1,B2,B3,B4

22

OnrtHyeckre cXeMbl PUMEHEHUS JIa3€POB B CTPOUTEIIBCTBE JI0-
MOB (CKOJIB3SIIasi ONayOKa), CTPOUTEILHBIX, KPOBEIBHBIX Ma-
TepuaoB (Ha KOHBelepe), TOHHENeH (C MPUMEHEHHEM OTIOPHBIX
TOYEK)

IIBK-3 31,32,33,34,Y1,
¥2,¥3,¥4,B1,B2,B3,B4

23

Onucatrb 3¢ ¢dekT ABOMHOrO Iy4enpernoMIIeHUS KPUCTAIIOB U
(bu3MYECKYIO IPUPOIY YABOCHUS YACTOTHI.

OK-3 31,32,33,34,V1,
¥2,¥3,¥4,B1,B2,B3,B4
OK-6 31,32,33 VI1,V2,
VY3, B1,B2,B3

24

Onucatp 3¢ ¢ext AByx(hOTOHHOTO MOTJOUICHUS U HOHU3ALUU
aTOMOB.

OK-3 31,32,33,34,V1,
¥2,¥3,¥4,B1,B2,B3,B4
OK-6 31,32,33 VI1,V2,
VY3, B1,B2,B3

25

Onucarb 3(1)(1)CKT MHOFOCI)OTOHHOFO MNOTJIONICHHUA W MOHU3AlNHU
aTOMOB.

OK-3 31,32,33,34,V1,
¥2,¥3,¥4,B1,B2,B3,B4
OK-6 31,32,33 VI1,V2,
¥3,B1,B2,B3

26

Onucarb SKCIICPUMCHTAJILHBIC METOAbI IMPUMCHCHHUA TpPHUAHIY-
JIAIMUOHHOI0 MCETOAAa JIA KOHTPOJIA (CKaHI/IpOBaHI/IH) 3D mo-
BCPXHOCTH CJIOKHBIX 56631 (5110505

IIBK-3 31,32,33,34,Y1,
¥2,¥3,¥4,B1,B2,B3,B4




[IOKA3ATEJI U KPUTEPUU OLIEHUBAHMS KOMIIETEHIIH
(ITkasbl orieHUBaHUS)

Pe3ynpTaThl BRINOJHEHUS 00y4alOIMMCs 3aJaHUN Ha 3a4eTe OLICHUBAIOTCS
IO IIKAJIE «3aYTEHO» - «HE 3a4TEHO).

B ocHOBe oLleHMBaHUs J€KaT KPUTEPUHA TOPOTOBOTO U MOBBIIIEHHOTO YPOB-
HSl XapaKTEePUCTUK KOMIETEHIMI MM UX COCTABIIAIOMIMX 4YacTed, (popMuUpyeMbIx
Ha Y4eOHBIX 3aHATHAX N0 qucnuiuinHe KBanToBasi dinekrponnka (Tabmuma 2.5
paboueit mporpaMMbl JUCIUIUIMHBI).

«3a4TEHO» — OLIEHKAa COOTBETCTBYET IOBBIIIEHHOMY U IIOPOTOBOMY YPOBHIO
U BBICTABIISIETCS] O0YYaOIIEMYCsl, €CIM OH IIyOOKO M MPOYHO YCBOMJI MPOrPAMM-
HBII MaTepuall, UCUEPIIbIBAIOIE, MOCIEI0BATENBHO, YETKO U JIOTUYECKH CTPOIHO
€ro u3JlaraeT, yMeeT TEeCHO YBA3BbIBaTh TEOPHUIO C MPAKTUKOU, CBOOOIHO CIpABIIS-
€TCs C 3aJJa4yaMi, BOIIPOCAMHU U APYTMMHU BUJIAMU IPUMEHEHUS 3HAHUM, IPUYEM HE
3aTPYyAHSAETCS C OTBETOM NPHU BUIOU3MEHEHUU 3aJaHU, UCIIOJIb3YET B OTBETE Ma-
Tepras MOHOrpadUUYECKON JTUTEepaTyphl, MIPABUIBHO 0OOCHOBBIBAET MPUHSITOE pe-
HIEHUE, BIAJAECET Pa3HOCTOPOHHUMH HABBIKAMHM U NIPUEMAMU BBITIOJHEHHS MPAKTHU-
YECKHX 3a]ay.

«He 3auTeHo» - olleHKa BBICTABIISIETCS] 00yYaroUeMycsi, KOTOPbIN HE AOCTHU-
raeT TMOpPOTrOBOTO YPOBHS, JEMOHCTPUPYET HEMOHUMaHUE MPOOJIEeMbl, HE 3HAET
3HAUYUTEJIBHOM YacTH MPOTPaMMHOIO MaTepuana, JOMYCKaeT CYUIECTBEHHBIE
OLIMOKHU, HEYBEPEHHO, C OOJBIIMMM 3aTPYJHEHHUSMH BBIIOJHSAET MPaKTUYECKHUE
paboTHI.



