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BBOJHASA YACTDH

1. EJN OCBOEHUWS YYEFHOM JUCIUILINHBI

[enbio ocBoeHMst yueOHOM NTUCUUILTMHBI « KBaHTOBAs 3JEKTPOHUKAY SIBISIETCS
pa3BUTHE y CTYI€HTOB KOMIIETEHIIU, KOTOPBIE MO3BOJISIOT:

— MPUMEHATh Ha MPAKTUKE OCHOBHbIE 3aKOHOMEPHOCTU (POPMUPOBAHUS KOTe-
PEHTHBIX ONTUYECKUX IYYKOB, 3HATh UX OCHOBHBIE CBOWCTBA, METOJbI YIIPABICHUS,
TPAHCHIOPTUPOBAHUS U MPeoOpa30BaHUs ONTUYECKUX IYYKOB, 3HATh OCHOBHBIE Me-
TOJBI ONpeneNeHuss PU3NYECKUX MapaMeTpOoB Ja3epHOro U3NYUECHUs], TPUMEHATH Pu-
3UYECKHE MPUHLMNIBI U AIlapaTypHYK Pealu3aluio METONOB B Ja3€pHBIX YCTpPOU-
CTBaxX U TEXHOJIOTUSX;

— MOATOTOBUTH CTYJIEHTOB K CAMOCTOATEIBHON HAay4YHO-HUCCIEI0BATEIbCKON U
HAy4YHO-TIEIarOrMYeCcKOr JEsITEeIbHOCTH, BBIPAOOTKE OPraHU30BaHHOCTH, TPYIOJIIO-
Ousl, KOMMYHHKAOEIbHOCTH, CIIOCOOHOCTEN K OBICTPOMY M CaMOCTOSATEIBLHOMY MpPHU-
O0OpEeTeHNIO HOBBIX 3HAHMIA;

— HCTOJB30BaTh B y4eOHO-MPOU3BOJICTBEHHON cpepe COBOKYIMHOCTh CPEJCTB U
CIIOCOOOB YEJIOBEYECKOHN AESATENbHOCTH, HAMPABICHHOW Ha TEOPETUUYECKUE U DKCIIe-
PUMEHTAJIBHBIE HCCIIEIOBAHUS, NPOCKTUPOBAHHUE, KOHCTPYHPOBAHHE, TEXHOJIOTHUIO
MIPOM3BOJICTBA M AKCIUTyaTalMi0 MPUOOPOB M YCTPOMCTB KBAHTOBOW M ONMTHYECKOU
ANEKTPOHUKH PA3IMYHOr0 GYyHKIMOHAIHHOTO HA3HAYECHUSI.

2. MECTO YYEBHOHW JVCIHUILIAHBI B CTPYKTYPE OIIOII
BAKAJIABPUATA

2.1. VYueOnas nucuumiaumHa Bb1.B.O/.3.9. «KBaHTOBasi 3JIEKTPOHHUKA»
OTHOCHUTCS K BapuaTuBHOU yacT bioka 1 (00si3aTenbHble TUCHUTUINHBI).

2.2, I u3yyeHUs JAHHOW y4eOHOM MMCHMILUIMHBI HEOOXOAUMBI CJEAYI0-
IMe 3HAHUS, YMEHUA U BJajJeHusi, GopmupyemMblie NpeAMIeCTBYOMUMH JUCIH-
IVINHAMM:

- Onmuxka u keanmoeas gusuxa

2.3. Ilepeyensb nmocjieAyOMUX y4eOHBIX AUCHUIUINH, JJIA KOTOPBIX He00-
XO0AMMBbI 3HAHHMS, YMEHHsI, BjajJeHHe, popMupyembie JaHHON y4eOHON AMCLM-
IUIMHOM:

— Hayuno-uccnedosamensckas paboma

— IIpedounnommnas npakmuxa

— Buinyckuas xeanugurayuonnas paboma



2.4 llepeyeHb IUIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHS MO JMCUHUILUINHE, COOTHECEHHBIX € MJIAHMPYEMbIMHU pe3yJbTaTaMu
OCBOCHMS OCHOBHOM NMPO(ecCHOHATBHOI 00pa30BaTEIbHOM POrpaMMBbI
N3yyenue naHHOW y4eOHOM AMCIMIUIMHBI HANpaBieHO Ha (GopMupoBaHue y oOydaromux oomekyabTypHbix (OK) u npo-
beccuonanbubix (I1K) kommereHimii:

Ne | Homep/unaekc ConepxaHue KoMNeTeHIIUN B pe3yabTaTe u3yueHusi yueOHOM TUCHHMILIMHBI 00YYAKIIHECH T0J2KHbI:
n/n | KOMNeTeHI U (nsim ee yacTn) 3Harb YMmerb Baaners
1 2 3 4 5 6
CriocoOHOCTh Hcnob30Bath ecte- | [Ipuemsl 00001IeHNS U aHa- Ha ocHoBe ananuza u ITpuemamu 06001IeHNS U
CTBEHHOHAy4YHbIE I MaTeMaTH4e- | JIM3a €CTECTBEHHOHAYYHOMU 0000IIeHNsT €CTECTBEH- aHaJM3a UHQOpMaIUU B
CKH€ 3HaHUS JJIsl OPHEHTUPOBAHUS | WH(POPMAIUU B OOJIACTH HOHAyYHOU U MaTreMaTu- | 00JacTh KBAHTOBOM AJIeK-
B COBPEMEHHOM MH(OpPMaIOH- KBaHTOBOM 3JIEKTPOHUKH. 4yeckoi nH(opmanuu cra- | TpoHuKH. [Ipuemamu no-
HOM NPOCTPAHCTBE duznyeckue U MaTeMaTU4e- | BUTh LIEJIM UCCIEA0BAHUS. | CTAHOBKH LIEJIeH IIPH pe-
CKHE METOJIbl MoieIupoBanus | Mcrnonap3oBaTh MaTeMaTy- | MIEHUH 33124 KBAaHTOBOM
aKTUBHBIX CPEJl, PE€30HATOPOB | YECKHUE METOJIbI JUIsl MO- | JIEKTPOHUKU. MeTonamu
KBaHTOBBIX [€HEPATOPOB U JeTMpoBaHus pusnye- MaTeMaTH4eCKOIro Mojie-
YCTPOICTB Ha UX OCHOBE. CKUX U TEXHOJIOTMYECKUX | JIMPOBAHUS (PU3UUECKUX U
TexHosornueckue nporeccs | MpoIeccoB, IPOTEKaro- TEXHOJIOTUYECKUX TIPO-
M3TOTOBJICHUS aKTUBHBIX IIMX B aKTUBHBIX CpeJiaX, | IIECCOB, IPOTEKAIOLIUX B
1 OK-3 3JIEMEHTOB U JIa3€pOB. pe3oHaTOpax U Jla3epax. | akKTUBHBIX Cpellax U jasze-
Ponb 1 3HaueHue ecre- [IpuMeHsTh MaTepHalibl | pax pa3JIU4YHOIrO TUIA U
CTBEHHOHAy4YHBIX U MaTeMa- | /i1l aKkTUBHBIX JIEMEHTOB | Ha3HaueHus. Merogamu
TUYECKUX JUCLMIUIUH IPH Y J1a3€pOB B COOTBET- OLICHKH NMpOoQeccroHalIb-
M3Y4YEHHUH 3aKOHOB KBaHTO- CTBUU C UX (PU3UKO- HOM 3HAYUMOCTH 3aKOHO-
BOU JJIEKTPOHUKHU. TEXHUYECKUMHU CBOM- MEpPHOCTEN KBAHTOBOM
ctBamu. OLIEHUBATh NIPO- | BJEKTPOHUKHU C IPUMEHE-
(beccnoHambHYIO 3HAUM- | HUEM €CTECTBEHHOHAYY-
MOCTb 3aKOHOMEPHOCTEH | HBIX U MAaTEMaTH4YECKUX
KBaHTOBOM 3JIEKTPOHUKH | AUCLHUILINH.
C IIO3ULIUH €CTECTBEHHO-
Hay4yHBIX U MaTeMaTuye-
CKUX JUCIUILINH.
CrnocobHOCTB K camoopranuzanuu | [lepcnekTiBbl U BO3MOKHOCTH | BeiOupats mytu camoo0- | HaBbikamu miiaHupoBaHUs
2. OK-6 1 caM000pa30BaHUIO npo(heCCHOHATBFHOTO POCTa B | pa30BaHMS IIPU Npodec- | MEepPCIeKTUBHBIX TEM IS

00J1acTH KBAHTOBOH JIEKTPO-

CHOHAJIBHOM pocre. Pa-

camooOpazoBanus. Meto-




HUKH B peruoHe. HeoOxoau-
MBIl ypOBEHb KBTI (DUKAIIHH
JUISl YCIIEITHOTO TPYAOYCTPOM-
ctBa. HeoOxoumytro uapop-
MAIMIO IO KBAHTOBOM JIEK-
TPOHUKE TSI TIO/ICP>KAHUS
BBICOKOTO YPOBHSI 1podeccuo-
HAJBHOTO MacCTEpPCTBA.

00TaTh B KOJJIEKTUBE HAJI
OJHOM WJIN HECKOJIbKUMH
npobnemamu. PaboTats C
JIUTEPATypOU U Ipyroun
JOCTYNHOM nH(popMarmein
10 KBAHTOBOM 3JIEKTPO-
HUKE.

JaMH BeIOOpa MmyTeil mpo-
(beccnoHampHOTO pocTa.
IIpnemamu noBsIIEHUS
podecCHOHATLHOTO YPOB-
HSl.

[1BK-3

3HaeT KOHILENTyaJbHblE U TEOPETH-
YecKue OCHOBBI (DU3HKH, BIIAJICET CH-
cTeMol 3HaHWH 0 (QyHIaMEHTaIbHBIX
(U3NYeCKNX 3aKOHAX U TEOpUsx, Qu-
3U4ECKON CYIIIHOCTH SIBJICHUN W IIPO-
LIECCOB B MPUPOJIE U TEXHUKE

Teopetnueckne 3aKoHOMEp-
HOCTH U 3KCIIEpUMEHTAJIbHBIE
METO/Ibl MCCIEA0BAaHUN B 00-
JIACTU KBAHTOBOW JJIEKTPOHHU-
KH.

@YHKIMOHAJIBHBIE U DHEPTre-
TUYECKHE CXEMBbI KOHKPETHBIX
aKTUBHBIX CPEJl U JIa3€pOB.
du3nyecKre U TEXHOJIOrye-
CKHE CIIOCOOBI IOCTPOEHUS
KBaHTOBBIX F€HEPATOPOB.
CriocoObl BO30YKIEHUS U Me-
TOJIbI 00pa30BaHUsI AKTUBHOM
Cpelpbl.

IIpuMeHAT pexoMeH[a-
LIMM TEOPETUYECKHUX 3a-
KOHOMEpPHOCTEN M OKC-
MEPUMEHTAIBHBIX METO-
OB HCCIENOBaHUSA B
KBaHTOBOM JJIEKTPOHUKE.
[TpumensTh pyHKLIKO-
HaJIbHBIE U HEpTeTHye-
CKHE CXEMBI IS pa3pa-
OOTKM KOHKPETHBIX aK-
TUBHBIX CPEJl U JIA3€POB.
[TpumensTs 3pPpexTus-
HbIE METO/bI 3AIIUTHI OT
JIa3€PHOTO U3JIyYEHHUSI.
N3mepsaTe OCHOBHBIE Xa-
PAKTEPUCTUKH JIA3EPHOTO
U3JIy4CHHUS.

TeopernueckumMu H Ipak-
TUYECKUMU HaBbIKaMU MpU
IIPOBEJICHUN  HCCIIEI0Ba-
TEIbCKUX 3aJla4 110 KBaH-
TOBOM DJJIEKTpOHUKE. Me-
TOJJaMU TIOCTPOCHUS y4eO-
HO-HCCJIEI0BATENbCKUX
SKCHEPUMEHTOB TI0 KBaH-
TOBOM JIEKTPOHHUKE.
Meronamu n3MepeHus
OCHOBHBIX XapaKTEPUCTUK
JIA3€pPHOT0 U3ITydEHHUS.
Crioco6amu 3aIuThl OT
JIA3€PHOT0 U3ITyYECHHUS.




2.5. Kapra komneTreHumii AUCHUNIMHBI

Haumenosanue ()MCL;Z/H’ZJZZ/!Hbl.' KBanTtoBas IJICKTPOHHUKA

Hens nuctumu- | LlensMu ocBoeHUs yueOHON JUCHMITIIMHBI SBJISETCS pa3BUTHE Y CTYJIEHTOB KOMIIETEHIIUN, KOTOPBIE MTO3BOJIAIOT:

HBI — MPUMEHSTHh Ha NMPAKTUKE OCHOBHBIE 3aKOHOMEPHOCTH (POPMUPOBAHMS KOTEPEHTHBIX ONTUYECKHX IYYKOB, 3HATh MUX OCHOBHBIC
CBOICTBa, OBJIQJETh METOJaMH YIIPaBJICHUsI, TPAHCIIOPTUPOBAHUS M IIPE0OpPa30BaHUsl ONTHUECKUX YUYKOB, 3HaTh OCHOBHBIE METO-
b1 oTIpeniesieHus] GU3NYECKUX IMapaMeTpOB Ja3epHOTO U3IYYEeHHUs, U3YUUTh (PU3NUECKUE TPUHIIUIBI U alllapaTypHYIO pealn3anuio
METO/IOB B JIa3€pHBIX YCTPONCTBAX U TEXHOJIOTHSIX;

— HOATOTOBUTH CTYJIEHTOB K CAMOCTOATEIbHON HAyYHO-UCCIEA0BATEILCKON U HAYYHO-IEarOTHYECKON 1eATENbHOCTH, BEIPaOOTKE
OpPraHu30BaHHOCTHU, TPYAOTIOOUS, KOMMYHHUKAa0EITbHOCTH, CTIOCOOHOCTEH K OBICTPOMY M CaMOCTOSITEIHHOMY PHOOPETEHUIO HOBBIX
3HAHUI;
— UCIOJIb30BaTh B Y4€OHO-TIPOU3BOJICTBEHHON cepe COBOKYMHOCTb CPEJICTB U CIIOCOOOB YEJIOBEUECKOM AEATEIbHOCTH, HAIPaB-
JICHHOW Ha TEOPETUYECKUE U SKCIIEPUMEHTAIBbHBIE MCCIIEI0BaHUs, TPOCKTUPOBAHUE, KOHCTPYUPOBAHNUE, TEXHOJIOTHUIO IIPOU3BO/I-
CTBa M IKCIUTyaTal[i0 MPUOOPOB U YCTPOMCTB KBAHTOBOM M ONMTHYECKOW AIIEKTPOHUKHU PA3IMYHOTO (PYHKIIMOHAIBHOTO Ha3HAYe-
HUSL.
IIpodeccuonanbHbIe KOMIIETEHIIUH
Komnereniuun [TepeueHb KOMIIOHEHTOB Texnonorust opmu- dopma OLIEHOYHOTO | YPOBEHb OCBOCHUS KOMIIE-
poBaHus CpeAcTBa TEHIIUN
Nunekc DopmMyIMpOBKa
3namo. llpuemsl 0006me- | [lyrem  mpoBeaenus | Kommoksuym, koH- | [Toporosblii. CriocoOHOCTH
HUS U aHaJIM3a €CTECTBEH- | JIEKIIMOHHBIX 3aHATHM, | TpoJibHAs paboTa, 3a- | 10 TOTOBBIM CXeMaM M 00-
CLI0COBHOCTE He HOHAYYHOU WH(POPMAITUH B | TAOOPATOPHBIX padoT, | mUTa JIA0OPATOPHBIX | pasiiaM paboTaTh ¢ WHMOP-
HOIB3OBATE COTe 00JTacTH KBAaHTOBOM DJIEK- | MPUMEHEHUS]  HOBBIX | paboOT, TECTUPOBAHME, | MaMeil B 0071acTH KBAHTO-
CrBCHHOHAVHLe i | TPOHAKA. 00pa3oBaTeNbHBIX pedepar, /I3, 3aueT | BOH DIEKTPOHHUKH
i ®u3nyecKue U MaTeMaTu- | TEXHOJIOTUM, OpraHu- IoBbimennprii. Croco0-
MaTeMaTH4eCKHe
YECKHE METO/Ibl MOJIEIH- 3allUM  CaMOCTOSTENb- HOCTb CaMOCTOSITENIHO
3HAHMUS JUIsl OPUEH- M
OK-3 POBaHUS aKTUBHBIX Cpell, | HOW pabOTHI. CTaBUTh LI MCCIIEOBa-
THPOBAHMUS B COBpE-
PE30HATOPOB KBAHTOBBIX HUS Ha OCHOBE aHalM3a
MEHHOM HH(OpMa- N
TE€HEPATOPOB U YCTPOUCTB 0000mmenust nHpopMaIu.
LIUOHHOM IIPOCTpPAH-
Ha UX OCHOBE.
CTBE
TexHonoruueckue mnpo-
LIECChI U3TOTOBJICHUS aK-
THUBHBIX 3JIEMEHTOB U JIa-
3€pOB.




Ponb u 3Hauenue ecre-
CTBEHHOHAy4YHBIX U MaTe-
MaTHUYECKUX AUCLUIIINH
IIPU U3y4EHUH 3aKOHOB
KBAaHTOBOM DJIEKTPOHUKH.
Ymems. Ha ocHOBE aHaiu-
3a 1 000011IeHNs ecTe-
CTBEHHOHAy4YHOM U Mare-
MaTU4ecKoi nH(popMauu
CTaBUTH LIEIIN UCCIIEA0BA-
Hus. Mcrons3oBaTh Mare-
MaTHU4YECKHE METO/IbI /IS
MOJENupoBaHus (puznye-
CKUX U TEXHOJIOTMYECKHUX
IIPOLIECCOB B JIa3epax.
[IpuMeHnATH MaTeprasl
JUI aKTUBHBIX JIEMEHTOB
U J1a3€pOB B COOTBETCTBUU
¢ ux (Qpu3MKO-
TEXHUYECKUMH CBOWCTBA-
Mu. OnieHuBaTh podec-
CHOHAJIBHYIO 3HAYMMOCTh
3aKOHOMEPHOCTEMN KBaH-
TOBOM IEKTPOHHUKH C I10-
3ULUH €CTECTBEHHOHAYY-
HBIX ¥ MaTEeMaTUYECKUX
JUCLMIUINH.

Braoemy. Ilpuemamu
0000IIeHNs 1 aHAIN3a
nHpOpMaIUY B 00JIaCTH
KBAHTOBOM AJIEKTPOHUKH.
IIpnemaMu oCTaHOBKH
LeJICH MPH PELICHUH 3a/1a4
KBAHTOBOM DJIEKTPOHUKH.




Merongamu maTemaTuyde-
CKOI'0 MOJEJIIMPOBAHUS
(bU3NIECKUX U TEXHOJIO-
TUYECKUX MPOLECCOB,
MIPOTEKAIOIINX B AKTUB-
HBIX Cpeiax U ja3zepax
pasnuyHoro tuna. Mero-
JTlaMU OIIEHKU MPOQeccruo-
HaJIbHOM 3HaYUMOCTH 3a-
KOHOMEPHOCTEMN KBAHTO-
BOU JJIEKTPOHUKU C IPH-
MEHEHHEM €CTECTBEHHO-
Hay4yHBIX U MaTeMaTuye-
CKUX JUCIUILUIMH.

OK-6

Cnoco6HOCTH K ca-
MOOPraHu3alnu U
caM000pa30BaHUIO

3nams. IlepcnekTUBBI U
BO3MOKHOCTH caMoo0pa-
30BaHHUA U Ipoeccro-
HaJIbHOTO POCTa B 00J1acTH
KBaHTOBOH DJICKTPOHHUKH B
peruone. HeoOxomuMerii
YpOBEHB KBATH(UKALINH
IUISL YCIETITHOTO TPYIO-
ycrpoiictBa. HeoOxomu-
MYI0 HH(POpPMAIUIO IO
KBaHTOBOM JJIEKTPOHUKE
TUTSL TIOJIeP>KaHusl BBICO-
KOT'O ypOBHS TIPO(eCcCcro-
HAJILHOTO MacTepCTBa.
Vmems. BpiOupats mytu
npo(hecCHOHATBHOTO  PO-
cra. PabGorate B KoJIIEK-
TUBE W CaMOCTOSTEIHHO.
PaboTrats ¢ nmutepatypoii u
JPYyrol JOCTYIHOW HH-

Ilyrem  npoBeneHus
JICKITUOHHBIX 3aHITHH,
nabopaTtopHbIX padoT,
MPUMEHEHHUSI  HOBBIX
00pa3oBaTeIbHBIX
TEXHOJIOTUM, OpraHu-
3allUM  CaMOCTOSTENb-
HBIX padoT.

KomnokBuym,  KOH-
TpoJibHas pabora, 3a-
muTa J1a0b0paToOpHBIX
paboT, TecTHUpoBaHUE,
pedepar, U]13, 3auer

IoporoBelii. CriocoOHOCTH
OpUEHTHPOBAThCS B  BO3-
MOXHOCTSIX  Tpodeccro-
HAJIBHOTO POCTA.
HoBbimennbii. Croco06-
HOCTh CaMOCTOSITEJILHO BBI-
Oupath myTH mpodeccho-
HAJIBHOTO pPOCTa W TUIAHU-
poBaTh  CBOIO  JICSITEIIb-
HOCTb.




dbopmanueld o KBaHTOBOH
AIIEKTPOHUKE.

Bnaoems. HaBbikamu ma-
HUPOBAHMs  IMEPCIICKTUB-
HBIX TEM I caMoo0pa3o-
BaHMs. MeTonamu BbIOOpA
nyTeil mpodeccrnoHambHO-
ro pocra. Ilpuemamu no-

I1BK-3

3HaeT KOHLENTYalb-
Hble M TeOopeThye-
CKHE OCHOBBI (pU3H-
KM, BIIAQJICET CHUCTe-
MOH 3HaHUN O (QyH-
JAMEHTAJIBHBIX  (QU-
3MYECKUX 3aKOHaxX U
TEOPUSIX, ¢uznye-
CKOM CYIIHOCTH SIB-
JIEHUH U TIPOLIECCOB B
MIPUPOJIE U TEXHUKE

BBIIIICHUS npodeccuo-

HaJLHOTO YPOBHS.

3namu.  Teoperuueckue | [lyrem  mpoBeaenus | Kommoksuym, koH- | [Toporosslii. CiocoOHOCTH
3aKOHOMEPHOCTH M JKCIIe- | JIGKIIMOHHBIX 3aHSATUH, | TPOJIbHAs paboTa, 3a- | MPOBOAUTH MPOCTEHIITNE
PUMEHTAIILHBIE ~ METOJBI | Ta0OPATOPHBIX PabOT, | IMHUTa JTAOOPATOPHBIX | TECOPETHUECKUE U IKCIICPH-

uccienoBaHuil B oOnactu
KBaHTOBOM AJIEKTPOHUKH.
QDyYHKIMOHAIBHBIE U DHEP-
IFEeTUYECKUE CXEMbl KOH-
KPETHBIX aKTUBHBIX CpeJl U
nazepoB. Du3nYECKHE U
TEXHOJIOTUYECKHE CIIOCO-
Obl TOCTPOCHHUSI KBaHTO-
BbIX TeHepartopoB. Crioco-
ObI BO3OYXK/IEHUS U METO-
bl 00pa3oBaHUsl aKTUB-
HOU CpeJibl.

Ymemo. llpumensars pe-
KOMEHJallUM  TeopeThye-
CKHX 3aKOHOMEPHOCTEH U
AKCHEPUMEHTAIbHBIX Me-
TOJOB HCCJIENOBaHUS B
KBAaHTOBOM JJIEKTPOHUKE.
IIpumeHnATH ¢$yHKIMO-
HaJbHBIE M DSHEpreTuye-
CKHE CXEMBbl JuId paspa-

IIPUMEHEHHUSI  HOBBIX
00pa3oBaTeIbHBIX
TEXHOJIOTUM, OpraHu-
3allUM  CaMOCTOSTENb-
HBIX padoT.

paboT, TecTHpoBaHUE,
pedepar, U]13, 3auer

MEHTaJIbHEIC UCCACAOBAHMS
B 00JIaCTH KBAaHTOBOM JJICK-
TPOHUKH, a TAKXE CIOCO0-
HOCTh Y4aCTBOBATH B TIPO-
BEJICHUH HCCJICOBAaHUI
KOHKPETHBIX TEXHUYIECKHX

3aj1ad.
IToBbimennniid. Crioco0-
HOCTbH CaMOCTOATENBHO

HJIaHI/IpOBaTI) 58 HpOBOI[I/ITI)
TEOPETUYECKUE U DKCIIEPHU-
MCHTAJIBHBIC HUCCJICAOBAHUA
B 00JIaCTH KBAHTOBOI 3JIEK-

TPOHUKU. [OTOBHOCTH K
BHEJPECHUIO  PE3YJIbTATOB
HCCIICIOBAHU M.




OOTKM KOHKPETHBIX aK-
THUBHBIX CPEI M JIa3€poB.
[TpumensTs 3¢ deKTuBHbIE
METO/bl 3alIUTHl OT JIa-
3epHOro wu3inydeHus. M3-
MEpSTh OCHOBHBIE Xapak-
TEPUCTUKH JIA3€PHOTO W3-
JTy4EHHUS.

Braoems. Teopernuecku-
MH M  [PaKTUYECKUMU
HaBbIKAMU TIpU TpPOBEJE-
HUU  HCCIIEI0BATEbCKUX
3a/1a4 10 KBAaHTOBOM JJIEK-
TpoHUKE. Merogamu 10-
CTPOCHUS y4ueOHO-
UCCIIEIOBATENbCKUX — DKC-
MIEPUMEHTOB [0 KBaHTO-
BOM 3JIEKTPOHUKE.
MeronamMu u3MepeHus xa-
PaKkTEPUCTUK  Ja3€pHOIO
n3nyyenus.  Crnocobamu
3alUTHl OT JIA3EPHOTO MU3-
JTy4EHHUSI.




OCHOBHASA YACTbH

. OFbEM YUYEBHOW JUCIHUILIMHBI 1 BUJbl YYEEHOM PABOTBHI

Beero CemecTpsl
Bun yaeOHoi paboThl Ne 8
4acoB
4acoB

1 2 3
1. KonrakTHas paboTa oOyyarmmxcs ¢ 42 42
npenojgaBareneM (1Mo  BUAaM  Y4EOHBIX
3aHATUH) (BCEro)
B ToMm uucne:
Jlextm (JI) 14 14
[Ipaktuueckue 3anstus (I13), Cemunapsi
©
JlabopaTopubie paboTsl (JIP) 28 28
2.CamocrosaTenbHass ~ pabotra  CTyJEHTa 66 66
(Bcero)
B Tom uncne
CPC 6 cemecmpe: 66 66

KII

Kypcosas pabota KP
Hpyrue Bunsr CPC:
PaGota co cmpaBoYHBIMU MaTepHUalaMU 8 8
(coBapsiMu, SHIUKIONEIUSIMHU).
N3yueHne U KOHCIIEKTUPOBAHHE OCHOBHOM 8 8
U JIOTIOJTHUTEJIbHOM JIUTePaTyphl.
ITloAroTOBKA K KOJUIOKBUYMY 3 3
[lonroToBKa K KOHTPOJIbHOM padoTe 12 12
IToaroroBka k abopaTopHoit pabote 8 8
[lonroToBka K 3ammre JabOpPaTOPHBIX 12 12
paboT
IToaroToBka K TECTUPOBAHUIO 6 6
IloAroTOBKA K 3a4ETy 9 9
CPC 6 nepuoo ceccuu
Bun npomexxyTouHoi 3auer (3) 3 3
aTTeCTaIluH sk3ameH (D)
NTOT'O: O6mas JacoB 108 108
TPYIOEMKOCTh 3ad. enl. 3 3




2.COJIEP’KAHUE YUYEFHOM JUCIIATIJINHBI
2.1.Coneprxkanue pa3iesioB y4eOHOW TUCHUILINHBI

CEMECT-

pa

2

paszieia

HaumeHoBaHue
pa3neiia yueOHOM
AUCHMILIUHBI

Cozlepma}me pa3aeiia B JHAAKTHYCCKUX €IMHULIaX

AKTHBHas cpeaa

Beeoenue. Kpartkas  ucropuueckas  XpOHOJIOTHS
HaYaJbHBIX ATANOB PAa3BUTH KBAHTOBOW 3JIEKTPOHHU-
KH.

OcHognble 6u0bl 1a3epHblX cped. ATOMapHbIE Cpelibl,
MOJIEKYJISIPHBIEC CPEJIbl, )KUIKOCTH M TBEPJIbIC Tela.
Cmpyxkmypa nazepa. Obwue mpebosanus K AaKMuHoL
cpede. Koapbunuentsr DitHmTeitHa. CrioHTaHHOE U
BBIHY)KJICHHOE u3llydeHHe. KOHTyp M mnpuHa JIMHUI
u3nydeHus (morsomieHus). OAHOPOJHOE W HEOJTHO-
POJHOE YIIUPEHUE JTUHUM.

Onruyeckunii pe3o-
HATOP ¥ METOAbI
ylpasJieHHusl napa-
MeTpaMH J1a3epHo-
ro u3Jay4yeHusl.

Onmuueckuii pesonamop. BoiHOBas Teopus OTKpHI-
TBIX PE30HATOPOB. DKBUBAJICHTHBIE PE30OHATOPHI.
I"ayccoBbl Imyukn. BoJIHOBOTHBIE pE30HATOPBL.
Lunamuka npoyeccoé u ceorcmea uny4eHus 1a3epoe.
VYcnoBus nonydeHus TeHepauuu. Yrona bprocrepa u
MOJIAPU30BAaHHOE JIa3epHOE H3IydeHHe. Pexxum cBo-
O0omHOM TeHepamuu. PexuM MOIyIupoBaHHON 100-
POTHOCTH pe3oHaTopa. MOHOXpPOMATUYHOCTh H3ITyde-
Husa. KorepeHTHOCTh wn3nmydeHus. HampaBineHHOCTB
u3nmyyeHus. CeyieKuMsi TUIOB KoJieOaHUN B Jia3epax.
[Tonepeunsie U npoaobHBIE TUIBI KojeOaHui. Kob-
LIEBBIC JIA3€PBI.

Cnoco0bl nmosryye-
HHMSl HHBEPCHOM 3a-
CeJICHHOCTH U oc-
HOBHbIE THIIBI JIa-
3epoB.

Cnocobvl nonyueHusi UHBEPCHOU 3ACENeHHOCMU 8 Pa3-
JUYHBIX cpedax. Jlazepvl na meepoom mene. PydouHo-
BbIH s1azep. Nd u YAG na3zepsl.

Jlazepvl na ocuokocmsx. Jlazepbl Ha OPraHHMYECKHX
KPaCHUTEJISX.

l'azoevie nazepwvi. 'ennii-HeoHOBBIN na3ep. Jlazep Ha
nsyokucu yriaepoaa (CO:-nazep). Jlazepsl Ha camo-
orpaHWYeHHBIX nepexoaax (Ha N» u Cu).
Ilonynpoeoonurosvle nazepuvl. YCIOBUS TOTY4YECHUS
WHBEpCUU 3acelieHHOCTH. OCHOBHBIE BHIIBI MOJIYIPO-
BOJHUKOBBIX J1a3epoB. IlodTympoBOTHUKOBBIE Jia3epbl
Ha TeTePOCTPYKTYpax.

Bonoxonnvle nazepui.

ObsacTtu npume-
HEHM JIa3epoB.

Obnacmu npumenenus 1azepos. Jlazepbl B CTPOUTENb-
CTBE, JOPOKHOM CTPOHUTENbCTBE W T.A. JlazepHbIe cH-
creMbl 3anmucu MHQopManuu. TexHonorndyeckue a-
3epHbIe cucTeMbl 00pabOTKKM MarepuaiioB. JlazepHble
Hepa3pylmamone MeTOAbl KOHTPOJS IlapaMeTpoB
IBUKYIIMXCS 00bekToB. IlpuMenenue nazepoB B Me-
JTUIINHE.




2.2. Pa3zgeapl y4yeOHOM OMCHUILIMHBI, BUAbI YU4eOHOI AeATETbHOCTH U (PpOPMBI

KOHTPOJISA
s = Buabl y4eOHoi 1eATeIbHOCTH, D opMBbI TEKY-
> ) . | BKJIOYAs CAMOCTOSITEJIbHYI) | IIEero KOHTPOJIA
) X | HaumeHoBaHue pa3jiena yuyeOHoil
s P padoTy CTYJAeHTOB (B 4acax) yCIeBaeMoCTH
o Y AUCHUTLTAHBI
o - T (no Hedenam ce-
Sl
| 2 J | JIP 3 CPC | Bcero Mmecmpam)
1 2 3 4 5 6 7 8 9
AKTHBHas cpeaa
Beeoenue.
OcHosHbie 6U0bl 1a3epHbIX Cpeo.
1 ATOMapHBIC Cpeibl, MOJIEKYISp- ) 4 6 1 Hedens
HBIC CpEbl, JKUJIKOCTH M TBEPbIC
Tena.
Cmpykmypa nazepa. O0mmue Tpe-
OOBaHUS K aKTUBHOU CpeJie.
Onruyecknii pe3oHATOP U MeETO-
bl YNpaBJIeHUs] MapaMeTpaMu
ARl YHp P P 3 Hedens
JIa3€PHOr0 U3JIyYeHH s
. 3aluTa
Onmuyeckuii pe3oHamop.
1a0b0paTOpPHBIX
BonHOBOHAS TEOpPHS OTKPBITBIX AGOT
PE30HATOPOB. DKBUBAJICHTHBIC pe- p
30HaTOPbl. BOJTHOBOJHBIE pe30HA-
p g p 5 neoens
8 TOPBI
. 3aluTa
Jlunamukxa npoyeccos u ceoticmea
1a0b0paTOpPHBIX
U3/LyYeHUsl 1a3epoa. AGOT
VYcnoBus TNONMy4eHUs TeHEpaluu. p
2 | Pexxum cBoOOAHOM TeHepanuu. | 6 14 20 40 5 wedenst
Pexxum monynupoBaHHON 10OpOT-
KOHTPOJIbHAs
HOCTH pe30HaTopa.
pabota
Monoxpomamuunocms  u3ny4eHus.
Kozcepenmnocmo U3TTYYeHUs.
HamnpaBneHHOCT U3ITydeHHS.
. 7 Hedens
Cenexyusi munos Konebanuil 8 ja-
TECTUPOBAHUE,
3epax. Tlonepeynsie M MPOIOIHHBIC sanmTa
Tunbl KoneOanuit. KombieBbie na-
71a00paTOPHBIX
3€pHl.
pabot




Crnoco0bl MoTy4eHusi HHBEPCHOIM
3aCeJIEHHOCTH U OCHOBHbIE THIBI
J1a3epoB

Jlazepvl Ha meepoom mene. Pyou-

HOBBIN J1azep. HeoauMoBblii J1azep 9 nedens
U JIa3ep Ha UTTPHUM aTIOMHHHEBOM 3a1ura
rpaHare. 1a0b0paTOpPHBIX
Kuoxocmuvle nazepwi. Jlazepsl Ha pabot
OpPraHUYeCKUX KPaCHTEISIX.
l'azosvie nasepvr. He-Ne nazep. 10 neoens
He-Cd nazep. Jlazep Ha AByOKHCH Konnoxsuym
yriepojaa. MexaHu3mM HMHBEpPCHOU
3aceneHHoctu CO; —nasepa. Jlaze- | 4 12 23 39 11 neoens
pBl Ha CaMOOTPAHWYCHHBIX IIepe- 3aluTa
xonax (Ha N2 u Cu). 71a060paTOPHBIX
Ilonynposoonukoswvie Jazepul. pabot
DHepreTuyeckue 30HbI Y CIOBHS
MOJIyYE€HUSI WHBEPCUU 3aCEJICHHO- 11 neodens
cru. Mmwkeknmonnsie nazepsl. [lo- KOHTPOJIbHAS
JyIIPOBOJIHUKOBBIE JIa3epbl Ha Te- pabora
TEPOCTPYKTYpax.
13 neoens
OobJs1acTH NpUMEHeHHs JIa3epPoB TECTUPOBAHUE,
Jlazepsl B CTPOUTENBCTBE, JOPOK- pedepar
HOM CTPOMTEINBCTBE U T.1. JIazep-
HbI€ CHCTEMBI 3anucu HHpopMa- 13 neoens
1uu. TexHosornyeckue JiazepHble 3aluTa
cucTeMbl 00pabOTKU MaTepUasoB. 1a00paTOpPHBIX
JlazepHble Hepa3pylIaoue METOo- pabot
II6I KOHTPOJISI TapaMeTPOB JIBHXKY-
muxcsi o0bekToB. [Ipumenenue na- > 5 19 23 13neoensa
3epOB B MEJULIUHE. KOHTPOJIbHAS
pabota
14neoens
3aluTa
71a00paTOPHBIX
pabor,
TECTHPOBAHHE,
NAas,
pedepar
Hroro 3a cemecTp 14 | 28 66 108
HUTOro 14 | 28 66 108




2.3. JlabopaTOpHBIi NPAKTHKYM

s| 2
= @ HaumeHoBaHue pas- Beero
ol O M o
z, g = aeJjia ydeOHOM auc- HanmeHnoBaHue J1a60paTOpHBIX padoT 4ACOB
3 2 UHUILTHHBI
1 2 3 4 5
JLp. Ne 1. «M3yuenue mooosoeo cocmasa usnyue- 2
HUs ONMUYECKO020 Pe30HaAmopa MHO20M0008020 2e-
OnTnuecKkum pe3o- JAUL-HEOH0B8020 aasepay
HATOP U METO/bI JLp. Ne 2. «llonynposoonuxoulti UHIHCEKYUOHHDBIL 2
2 ynpasJeHusi napa- | Jlasep. Hcciedosanue eamm-amnepHwlx xapakme-
MeTpaMM JIa3epHOro | PUCMUKy
M3JIydeHUsE JLp. Ne 3. «lccnedosanue He-Ne nazepa. Hzyue- 2
HUe YCI08Ull NONYYeHUs 2eHepayuu U3nyyeHus Ha
Oonune 6onnwl (,6328 mxm»
JLp. Ne 4. «Hszmepenue mownocmu UK uznyuenus 2
CO:nazepa»
JLp. Ne S, «Hccrneoosanue He-Ne nazepa. Hzmepe- 2
HUue ONUHbL GOJIHbL U ONUHbL KO2EPEHMHOCIU U3TY-
YeHUs»
8 JL.p. Ne 6 «U3yuenue sagppexma yosoenus wacmo- 2
Cnnoco0nl MOoJy4eHHUs mbl C6€MOBOU GOIHbBLY
3 uHBepcHoii 3aceaen- | JI.p. Ne 7. «lIpumenenue nasepa 01151 beckonmaxm- 2
HOCTHU M OCHOBHBbBIE HbIX USMEPEHUU IUHEURbLX pA3ZMEPOB»
THIIBI J123€POB JLp. Ne 8. «Hccrneoosanue mpuaneynsiyuoHnozo 2
Memooa uzmeperus 00beMHbIX TUHEUHbIX Pa3Mepos
uzo0enusy.
JL.p. Ne 9. «Onpeoenenue pacxooumocmu nazepHo- 3
20 U3TTYYeHUs»
JL.p. Ne 10. «IlonynposoOoruxoswlil UHIHCEKYUOHHDBIL
nazep. Hccnedosanue onmuueckux xapaxmepu- 3
CIMuK»
JLp. Ne 11. «Uccreoosanue He-Ne nazepa. FOcmu- 3
4 OobaacTu npumeHe-
HUS 123€POB POBKa pe3oHamopay
JLp. Ne 12. «Uccneoosanue He-Ne nazepa. Hzme- 3
peHue 8amm-amMnepHuIX XapaxKmepucmur»
HUTOI'O B cemecTpe 28
UTOI'O 28

2.4. KypcoBble pabdoThbl He npedycmompeHbl.




3. CAMOCTOSTEJBHAS PABOTA CTYJAEHTA.
3.1. Buasr CPC.

s | o HaunmeHnoBanue
g 2| g a3zjesia y4eOHoM auc Bcero
S5 | 88 P y Buanr CPC
Z 9 HMILJIMHBI 4acoB
=12
PabGora co cnpaBoYHBIMU MaTepuanamu 2
CJIOBapsIMU, SHLUUKIIOEIUIMN).
1 AKTHBHaf cpeaa ( PAMH, 8 )
N3yuenne u KOHCIIEKTUPOBAaHUE OCHOB- 2
HOU U JIOIIOJIHUTEIIBHON JIMTEPATYPBI
BeinonHenue 3aganuii 1pu MOArOTOBKE K 4
KOHTpPOJIbHOU paboTe
BeinonHenue 3aganuii 1pu MOArOTOBKE K 3
abopaTOPHBIM paboTaM
. Pabora co cipaBo4YHbIMU MaTepHaiaMu U 2
Onruyeckunii pe3oHa- . .
MEePUOJUYECKON  JUTEpaTypoil  (croBapsMH,
TOP M MeTO/bI yIIpaB-
2 SHIUKJIOTIETUSIMHU).
JICHUS MapaMeTpaMu
N3yuenne u KOHCIIEKTUPOBAaHUE OCHOB- 2
JIa3€PHOI0 M3JIyYeHHs . .
HOM U JJOTIOJTHUTEIBHON JIUTEPATYpHI.
[ToaroroBka K TECTUPOBAHMIO. 2
[logrotoBka k 3ammure 1a00PaTOPHBIX 4
pabor.
IToaroroBka K 3a4eTy 3
BeinonHenue 3aganuii 1pu MOArOTOBKE K 4
KOHTpPOJIbHOU paboTe
BeinonHenue 3aganuii 1pu MOArOTOBKE K 3
abopaTOpPHBIM paboTaM
Pabora co cipaBoYHBIMU MaTepHaiaMu U 2
Crnoco0bl MoJTy4YeHusl | IEPUOJAUYECKON JuTepaTypoi  (cioBapsiMu,
3 WHBEPCHOM 3acesleH- | SHIMKIONEIUIMH)
HOCTH ¥ OCHOBHbIE N3ydyeHne M KOHCHEKTUPOBAHUE OCHOB- 2
THIIBI JIA3ePOB HOM U JJOTIOJIHUTEIIbHON JIUTEPATYpPhI
[ToaroroBka Kk TECTUPOBAHUIO 2
[logrotoBka Kk 3ammuTe 1a00PATOPHBIX 4
pabot
[ToaroroBka K KOJUIOKBUYMY 3
IToaroroBka K 3a4eTy 3
BeinonHenue 3aganuii 1pu MOArOTOBKE K 4
KOHTpPOJIbHOU paboTe
BeinonHenue 3aganuii 1pu MOArOTOBKE K 2
ab0paTOPHBIM paboTaM
Pabora co cipaBo4YHbIMU MaTepHaiaMu U 2
IIEPUOANYECKON  JUTEPATYpOU  (CIOBapAMHU
Oobs1acTH npUMeHeHus PHOA patyp ( PAMH,
4 SHIUKJIONETUSIMHU).
JiazeposB
N3yuenne M KOHCIIEKTUPOBAaHUE OCHOB- 2
HOU U JIOIIOJIHUTEIIBHON JIUTEPATYPHI
[ToaroroBka Kk TECTUPOBAHUIO 2
[logrotoBka K 3amuTe J1aOOpaTOPHBIX 4
pabor.
IloaroroBka k 3auety 3
HNUTOI'O B cemecTpe 66




3.2. I'pa¢uk padoThI cTyAeHTA

Cemectp Ne 8

®opma YcaoBHoe Homep Hepenu
OLICHOYHOI0 0003Ha- - 8 o |10l 11|12 13 14
cpeacTBa YeHue

Kosnoksuym Kn +
Konrtponbhas pabota + +
TecTtupoBaHue NMCbMEHHOE TCn + + +
WunuBuyanbHbIe JOMAIIHNE VI3 +
3aJJaHHS
Pedepar Ped + +
3amuTa 1a00paTOpPHBIX paboT 3JIP + + + + +




3.3. IlepeyeHb y4eOHO-METOAUYECKOr0 o0ecredeHUusl ISl CaMOCTOSTE/b-
HOM padoTHI 00YYAKOIIMXCH N0 JUCHUIVIMHAM.

3.3.1. TemaTuka pedeparton

03N N KW~

[N T NS T NG T N T NG T NG T g e T e T N NN o)
NP WND—=OOVOINWM P WN—~O

. Mctopuueckast XpOHOJIOTUSI HAYaJIbHBIX 3TAIIOB KBAHTOBOM AJIEKTPOHUKHU.
. BostHOBast TEOPHS OTKPBITBIX PE30HATOPOB.

. 'ayccoBble ITydku.

. BostHOBOIHBIE PE30HATOPEI.

. Pexxum mMoynupoBaHHOM 10OpOTHOCTH pe30oHaToOpa.

. MeTtozp! cenekuuu mpoA0JIbHBIX TUIIOB KOJICOaHUH.

. MeTo1pl ceneKuu NonepeyHbIX TUIIOB KoJeOaHuH.

. [IpocTpancTBEHHas M BpEMEHHAsA KOTEPEHTHOCTh U3Ty4eHUSI.

. KospLieBbI€ 1a3€pbl M METO/IbI aHAJIM3A BCTPEYHBIX BOJIH.

. OcHOBHBIE METO/IbI YIIPABIEHUS TapaMeTpaMHu Ja3epHOTO U3ITyYEHHUSI.

. JJazepsl Ha TBEpIOM TETIE.

. JIazepbl Ha UTTPUI ATFOMUHUEBOM IpaHaTe.

. JIazepsl Ha Kpacurtesx.

. TBepoTeNnbHbIE J1a3epbl C HAKAYKOM OT IMO0JI0B TOJIYIPOBOJHUKOBBIX JIa3€POB.
. [lonnynpoBoAHUKOBBIE J1a3epbl HA TETEPOCTPYKTYpPaAX.

. Jlazeps! Ha yraekuciaom rase (COz-nma3zep).

. BosloxoHHBIE J1a3epsl.

. [Ipumenenue na3zepoB B MEIUIIMHE.

. Jlazepsl 1 ONIOPHOE HaIpaBJICHUE.

. JlazepHble HepazpylIaroIle METOAbl KOHTPOJIS.

. JlazepHble crCTEMBbI 3aIICH U XpaHEHUs! HH(OpMaLUK.

. JlazepHble TexHOJIOTUU IIpU 00pabOTKE PA3IUYHBIX MATEPHAIIOB.

. JJazepHbie Tuaapsl.

. JJazepHbie cuCTEMBI CBSI3H.

. [IpuMeHenue n1a3epoB Uil MOJy4EHUs BBICOKOTEMIIEPATYPHOU IIJIa3MBl.

IIpasuna ogopmnenus pepepamos npeocmasnenwvl 6 n. 11 Huvle ceedenus. Memoouueckoe
obecneuenue peghepamos obecneuusaemcss OCHO8HOU U OONOIHUMENbHOU TUMEPAMYPOU NO KEAH-
MOoB0U 21eKMPOHUKe, NPeOCMaBIeHHOU 6 . 5.



4. OHEHOYHBIE CPEACTBA IJIsd KOHTPOJIA YCIIEBAEMOCTH U PE-
3YJBTATOB OCBOEHHUS YYEBHOM JUCHUILIMHBI (cn. @Ponod oyenou-
HbIX cpeocma)
4.1. PeiiTUHrOBasi CHCTEMA OLCHKHU 3HAHMH 00y4alOLIUXCH MO y4eOHOM JAUCIH-
IUINHE

Petimunecosas cucmema ne ucnonb3zyemcs

5. YYEBHO-METOANYECKOE U UH®OPMAIIMOHHOE OBECIIEYE-
HUE YYEBHOU JUCHUITJIUHBI
5.1.0cHOBHas JuTepaTypa

Konu4yecTBo 3K3eMIIsI-
Hcnoan3yeres
Ne ABTOp (bI), HAUMEHOBAHUE, MECTO U3TAHUS U Ce- poB
NP U3yYeHUH
n/n M31aTeJIbCTBO, IO MecTp B ouomo- Ha ka-
pa3nenoB
TeKe denpe

1 2 3 4 5 6

Bbopeiimo, A. C. JIazepsl: npuMeHeHNe U
MIPUIIOKEHUS [ DIEKTPOHHBIN pecypc]:
yuebHoe nocobue / A. C. bopeiimo. —
Cu0.: Uzn-Bo Jlanb, 2016. — 520 c. — Pe-
JKUM JOCTyIIa:
http://www.lanbook.com/books/element.ph
p?pll_cid=68&pll_id=1606 (naTta obpa-
menus: 29.06.2018)

1-4 8 9bC

Bbopeiimo, A. C. JIazepsl: ycTpoiCTBO U
neicTBre [ DIEKTPOHHBIN pecypc]: yaeb-
Hoe nocobue / A. C. bopeimo, C. B. Vga-
kuH. — Cn0.: U3n-so Jlane, 2016. - 304 ¢ -
Pexxum nocrymna:
http://www.lanbook.com/books/element.ph
p?pll_cid=68&pll 1d=1402 (naTta obpa-
menus: 29.06.2018)

1-4 8 9bC

borpanos, A. B. BojlokoHHBIE TEXHOJIOTH-
YeCKHeE JIa3ephl U UX IPUMEHEHUE [ DIIeK-
TPOHHBIN pecypc] : yuebHOe mocodue / A.
B. Bornanos, KO.B. T'onybenko. — Cno. :
3. | U3a-Bo Jlann, 2016. — 208 c. — Pexxum mo- 1-4 8 OBC
CTyma:

http:// www.lanbook.com/books/element.ph
p?pll_cid=68&pll id=1401 (maTta obpa-
menus: 29.06.2018)

Hsanos, 1. I'. OCHOBBI KBAHTOBOM JJICK-
TPOHUKHU [ DIEKTPOHHBIN pecypce] : yueo-
Hoe nocobue / . I'. UBanos. - PocTos-
u/[1: U3parensctBO OkHOTO henepanbHO-
4. | ro ynuBepcutera, 2011. - 174 c. - Pexum 1-4 8 9BC
JOCTYTIA:
http://biblioclub.ru/index.php?page=book
&1d=241055 (mata obpareHus:
29.06.2018)




5.2. lonosiHUTEIbHAS JIUTEpPaTypa

KoangecTBo 2K3eMILIsS-

Hcnoan3yeres
Ne ABTOp (bI), HAUMEHOBAHUE, MECTO U3TAHUS U Ce- poB
TP U3yYeHUH
n/n M31aTeJIbCTBO, TOX MecTp B ouomo- Ha ka-
pa3nenoB
TeKe denpe
1 2 3 4 5 6

Henone, H. b. Henunelinas ontuka [ Dek-
TpoHHbIl pecypc] / H. b. lenowne. - M. :
®usmatiut, 2003. - 64 c. - Pexxum nocty-
1) ma: 1-4 8 9BbC
http://biblioclub.ru/index.php ?page=book
&1d=68862 (mara obOpaiieHus:
29.06.2018).

Amutpues, B. I'. Henuneitnasg ontuka u
oOparenre BOITHOBOTO (poHTa [DIek-
TpoHHbIH pecypc] / B. T'. Imutpues. - M. :
2| dusmatiut, 2001. - 256 c¢. — Pexxum no- 1-4 8 OBC
cTyma:
http://biblioclub.ru/index.php?page=book
&1d=83399 (mara ob6pamenus: 29.06.2018)

[yxka, A. A. Dnextponuka B 4 4. Y. 3:
KBaHTOBast 1 onTU4eckas SIEKTPOHUKA
[DnexTpoHHBIN pecypc] : yIeOHUK IJis
akajzeMuueckoro 6axkamaspuara / A. A.
[llyka, A. C. Curos ; otB. pen. A. C. Cu-
rOB. - 2-€ U3[1., uctp. u gom. - M. : U3na-
tenbcTBo FOpaiit, 2017. - 117 c. - (baka-
naBp. Akanemudeckuii Kkypc). — Pexum
noctyna: https://www.biblio-
online.ru/book/FO0136E0-30AE-4AAF-
AOQE9-7C5C187750BB (nmata obparieHus:
29.06.2018)

1-4 8 9bC

Tyunn, B. B. JIazepsl 1 BOJOKOHHAs ONTH-
Ka B OMOMEIMLNHCKUX UCCIEA0BaHUIX
[DnexTponnsiit pecypc] / B. B. Tyuun. - 2-
4. | e u3a., uchp. u 1o1. - M.: ®u3mMaTiur, 1-4 8 3bC
2010. - 500 c. — Pexxum noctyna:
http://biblioclub.ru/index.php ?page=book
&1d=75958 (mara ob6pamenus: 29.06.2018)

5.3. ba3bl JaHHBIX, HHPOPMAMOHHO-CIIPABOYHbIE M MOMCKOBbIE CUCTEMBbI:

1. Vuauepcuterckas 6ubdimuoreka ONLINE [DnektpoHHBIN pecypc] : 3JEeKTpOH-

Hast Oubsmoreka. — JlocTym K MOJHBIM TEKCTaM I10 Hapoio. — Pexum nocryma:
http://biblioclub.ru/index.php?page=main_ub_red (mata oOpateHus:
29.06.2018).

. Tpynsl npenogaBateneit [DIeKTPOHHBIN pecypc]: KoJeKus // DIeKTpoHHAas

oubnuorexka Hayunoit oubnumoreku PI'Y ummenu C. A. Ecenuna. - Jloctyn k
MOJTHBIM TEeKCTaM o apoJIio. - Pexxum JOCTY-
na:http://dspace.rsu.edu.ru/xmlui/handle/123456789/2362 (nara oOpatuenus:
07.07.2018).



3.JIanp [DNEeKTpOHHBIN pecypc] : AneKTpoHHass OubanoTeka. — J{ocTyn K MOJHBIM
TEeKCTaM 1o mapoiiro. — Pexxum goctyma: https://e.lanbook.com (maTa obpaiie-
Hust: 29.06.2018).

5.4. IlepeyeHb pecypcoB HH(POPMANUOHHO-TEJTEKOMMYHUKAIIMOHHOU ceTu «HH-
TepHeT» (1as1ee — ceTh «AHTEepHET»), HEOOXOAUMBIX /IJII OCBOECHHS TN CIUTLIHHBI
1. eLIBRARY.RU [DJIEKTPOHHBIN pECYpC] : Hay4Has sneKkTpoHHas OuGnmoreka. — Jlo-
CTYIl 3apETHUCTPUPOBAHHBIM TIOJIB30BATEIIAM IO Tapojo. — PexxuM mocrtymna:
http://elibrary.ru/defaultx.asp (mata obpamienus: 29.06.2018).
2. KuGepJlenunka [D1eKTpOHHBIN pecypc] : HayyHas 3JIEKTPOHHAs OMOIMOTEKa.
— Pexum poctyma: http://cyberleninka.ru, cB0oOOMHBIN (7aTa OOpaIICHHUS:
29.06.2018).
3. Hayunas 6ubmuoreka PI'Y umenu C. A. Ecenuna [DnekTpoHHBIN pecypc] :
caiiT. — Pexxum nmocrtyma: http://library.rsu.edu.ru, cBo60HbIN (1aTa oOparie-
Hust: 29.06.2018).
4. Poccuiickuii o011e00pa3oBaTeIbHBIN MOPTaT [IIEKTPOHHBIN pecypce] :
[0Opa3zoBaTenbHbIN TOpTal]. — Pexxum noctyna: http:// www.school.edu.ru,
cBOOOIHBIN (1aTa obpamenus: 29.06.2018).

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUE YUYEBHOW JIHMC-
UIJINHbI

6.1. TpeOoBaHuA K ayAUTOPUAM (IIOMELIEHUSIM, MeCTaM) JIJIsl IPOBEICHUS
3aHSATHI: CTaHIAPTHO OOOPYAOBAHHBIC JICKIIMOHHBIC AYJIUTOPUHU JJIS MPOBEICHUS
MHTEPAKTUBHBIX JIEKIUI: BUIECONPOEKTOP, IKPAaH HACTCHHBIN, KOMIIBIOTEPHBIN KJ1acc.

6.2. TpeGoBanuss K 000pyIOBAHUIO Pa00YMX MeCT NpenogaBarTeass U 00y-
YaIMIMXCSI: BUICONPOCKTOP, HOYTOYK, MEPEHOCHON 3KpaH. B KOMIIBIOTEpHOM KiTac-
ce JI0JDKHBI ObITh yecTaHoBieHbI cpeactBa MS Office: Word, Excel, Power Point u ap.
(umu cBoOoiHO pactpocTpanseMoe [10 — makeT ¢ aHaJTOTHYHBIMHA BO3MOKHOCTSIMHU ).

6.3. TpeGoBaHuA K cHeNUATU3MPOBAHHOMY 000PYA0BaHUIO: 1a0OpaTOPHBIE
CTEH/Ibl 10 KBAHTOBOM 3JIEKTPOHUKE, COOTBETCTBYIOIINE TPEOOBAHUSM TEXHUKH 0€3-
OIaCHOCTH.

7. OBPASOBATEJIBHBIE TEXHOJIOI'MU (3anoausemcs moavko 01
cmanoapma @I'OC BIIO)

8. METOAMYECKHUE YKA3AHUA I OBYYAIOLHIUXCHA 11O
YCBOEHHUIO JUCIHUIIVIMHBI

Bun yaeOHbBIX 3aHATHI Opranu3zanus 1esATeIbHOCTH CTyJICHTa

Jlexnms Hanucanne KoHCIEKTa JIEKIMI: KPATKO, CXEMAaTHUYHO, MOCIEA0Ba-
TCIBHO (bl/IKCI/IpOBaTI) OCHOBHBIC IIOJOXCHUSA, BBIBOIBI, q)OpMy.]'II/I-
pOBKI/I, O606IIICHI/I${; IIOME€YaTh Ba)XHbBI€ MBICJIH, BBIJACIIATH KIIHOUYC-
BbIE CJI0BA, TepMUHBI. IIpoBepKa TEPMUHOB, NOHATUI C ITOMOIIBIO




SHIMKIIOTICINH, CIOBapel, CIpPaBOYHUKOB C BBIMTHCHIBAHHUEM TOJI-
KoBaHMU B TeTpaab. O003HAUYUTH BOIPOCHI, TEPMHUHBI, MaTepUal,
KOTOpBII;'I BBI3BIBACT TPYAHOCTHU, IIOMCTUTH W IOIIBITATHCA HaWTH
OTBET B pEeKOMeHIyeMoH nureparype. Ecim camocTosTensHO He
ynaercsi pazo0parbcs B MaTepuaie, Heo0XoaumMo chopMyanupoBaTh
BOTIPOC ¥ 3aJlaTh MPEIOIaBaTENi0 Ha KOHCYJIbTAIINH, Ha TTPAKTHYC-
CKOM 3aHATHH.

[IpakTrueckue 3aHATHS [IpopaboTka paboueil mporpaMMbl JAUCLUUIUIMHBI, YAENss ocoloe
BHUMAaHuE LEJIIM U 3aJa4aM, CTPYKTYpe W COACPKAHHUIO TUCLIH-
winHbl. KoHCnekTupoBaHue MCTOYHUKOB. PaboTa ¢ KOHCIEKTOM
JIEKIIWM, MOJArOTOBKAa OTBETOB K KOHTPOJIBHBIM BOIIpOCaM, IIpo-
CMOTpP PEKOMEHAYEMOM JINTEPATYpPhl, PEIIECHNE 3a/1a4 110 AJITOpPUT-
MY U Jp.

KounTtponsHas pado- 3HaKOMCTBO C OCHOBHOM U JIOTIOJHUTEIBHON JUTEPATYpO, BKIIIO-
yasi CIIpaBOYHbIE U3JaHUs, 3apyOekKHbI€ UCTOUHUKU, KOHCIEKT OC-
HOBHBIX MOJIOKEHUH, TEPMUHOB, CBEJICHUH, TpeOyromuXcs s 3a-
JaHUs MIOMUHAHUS U SBIISIOLIMXCS OCHOBOIOJIATalOIIMMU B 3TOW TeEMe.
CocraBiieHHe aHHOTALUUN K MPOYUTAHHBIM JIMTEPATYPHBIM HCTOY-
HUKaM U Jp.

Ta/ HHAUWBUAYAJIbHBIC 3a-

Pedepar Peghepam: Tlouck nurepaTypbl U cocTaBiieHue oudnuorpaduu, uc-
M0JIb30BaHKE OT 3 710 5 HAy4YHBIX paboT, U3JI0)KEHUE MHEHHSI aBTO-
POB M CBOETO CYXKJCHHS 110 BHIOPAaHHOMY BOTIPOCY; M3JI0)KEHUE OC-
HOBHBIX aCHEKTOB TMpoOieMbl. O3HAKOMHUTBCS CO CTPYKTYpOH H
obopmiienneM pedepara. Temwvl peghepamos npedocmasnenvi 8
nynkme 3.3.1

[ToaroroBka k 3auety [Ipu moAroToBKE K 3a4eTy HEOOXOAMMO OPUEHTUPOBATHCS HA KOH-
CHEKTHI JICKIUH, PEKOMEHYEMYIO JINTEpATypy U JIp.

9. IEPEYEHb UH®OPMAIIMOHHBIX TEXHOJIOT UM, UCIIOJIb-
3YEMBbBIX IIPU OCYHWECTBJIEHUHN OBPA3OBATEJIBHOI'O IPOLEC-
CA IO JUMCHUMIIVIMHE, BKJIIOYAA HNEPEYEHL HNPOI'PAMMHOI'O
OBECHHEYEHUA U UTHOPOPMAIINOHHBIX CITPABOYHBIX CUCTEM

1. Tlposepxa domawinux 3a0anutl U KOHCYIbMUPOBAHUE NOCPEOCBOM IJIeKMPOH-
HOU NOYmbl.

2. Hcnonvzosanue craiio-npe3enmayuti npu npoeedeHuU npakmuyeckux 3ams-
muil.

10. TPEBOBAHUSA K TIPOTPAMMHOMY OBECIHEYEHUIO YYEB-

HOI'O IMPOLUECCA

1. Onepaunonnas cucrema Windows Pro (moroBop Ne Tr000043844 ot

22.09.151.);

2. AntuBupyc Kaspersky Endpoint Security (moroBop Ne 14/03/2018-0142 ot
30/03/2018r.);
Oducnoe npunoxenue LibreOffice (cBo6oaHo pacnpocTpansiemoe [10);
ApxuBartop 7-zip (cBo6oaHO pacnpoctpansiemoe [10);
5. Bpaysep uzoOpaxenuii FastStonelmageViewer (cBoOOgHO pacmpocTpaHsemMoe

HO);

6. PDF punep FoxitReader (cBo6oaHo pacnpoctpansemoe 110);

W



7. PDF npuntep doPdf (cBoGoaH0 pacnpoctpansemoe I10);

8. Menaua npourpsiBatenb VLC media player (cBo6oaHo pacnpoctpansiemoe [10);
9. 3ammch quckoB ImageBurn (cBobogHO pacnpoctpansemoe [10);
10.DJVU 6payzep DjVu Browser Plug-in (cBo6oaH0 pacnpoctpansiemoe [10);

11. UHBIE CBEJIEHUSI.



IIpunoxenue 1.
®oH/1 OLIEHOYHBIX CPEJICTB /sl IPOBeIeHUsI MPOMEKYTOYHOH aTTeCTAIUM
00y4aoIMXCcs M0 JUCHUILINHE

Ilacnopm @onoa oueHouHbvIX CPEOCH 8 O OUCUUNTIUHE 01 HPOMENHCYMOUHO20
KOHmMPOJIA yCneeaemocmu

Ne | KontposnbHbie pa3aensl (TeMbl) AucuuIiubl (pe3ynb- | Kopg kontponu- | HaumenoBanue

n/n TaThI 110 pa3Jienam) pyeMoii Kkomire- OLIEHOYHOTO
TEHLUHU WIH ee cpencraa
4acTu
1. | Onmuueckuii pe3onamop u memoowvl ynpaeieHus OK-3
napamempamu 1a3epHozo u31y4eHus. [1BK-3

N3ydyeHne MOJ0BOrO cOCTaBa U3Iy4€HHs ONITUYECKOTO
pe30oHaTOpa MHOTOMOJIOBOTO I'eJIUi- HEOHOBOTO Ja3e-
pa.

[TonynpoBOAHMKOBBIN MHKEKIIMOHHBIN Jasep HMccie-
JIOBaHHE BaTT-aMIIEPHBIX XapaKTEPUCTHUK.
Uccnenosanne He-Ne nasepa. M3yuenue ycioBui re-
Hepaluy U3JIydeHus Ha JTHEe BOJIHBI 00,6328 MKM
N3mepenune montHoctr usnydenust CO2 nmasepa.
OmnpeneneHre pacxoIMMOCTH JIA3€PHOTO U3JIyYEHHUSI.

2. | Cnoco6wvl nonyuenus uHEEPCHOU 3ACEIEHHOCHMU U OK-3
OCHOGHblE MUNbL J1A43EP08. [1BK-3 3auer
[TonynpoBOAHMKOBBIN MHKEKIMOHHBIN J1asep. Mccie-
8 cemectp

JIOBaHHE OINTHUYECKUX XapakTepucTuk MccnenoBanue
He-Ne nazepa. FOctupoBka pe3onaropa.
UccnenoBanne He-Ne mazepa. HccienoBanue BartT-
aMIEPHBIX XapaKTEPUCTHUK.

UccnenoBanme He-Ne nazepa. M3mepeHune UIMHBI
BOJIHBI ¥ IJIMHBI KOT€PEHTHOTO U3ITyYEHHUSL.

N3yuenue s3¢dexra yIBOeHUS YaCTOThl CBETOBOM BOJI-

HBI

3. Ooénacmu npumeneHus 1azepos. OK-3
[Ipumenenne nazepa i OECKOHTAKTHBIX U3MEPECHHI OK-6
JINHEMHBIX pa3MepOB U3/IETUS. [1BK-3

HccnenoBanue TPUAHTYISIUOHHOTO METOJA HM3Mepe-
HUsl 00beMa JIMHEHHBIX Pa3MEPOB U3JEINS.




TpeOoBaHus K pe3yjbTaTaM 00y4eHHs M0 Y4eOHOIl JUCHUILINHE.

HNunexc kom-
NMeTeHINH

Conepxanue Komie-
TEeHINHU

9J1IeMeHTBI KOMIIETCHIIUHA

HNunekc rJje-
MEHTA

1

2

3

4

OK-3

Cnoco6HOCTB HC-
M0JIb30BaTh ecTe-
CTBEHHOHAYYHbIE H
MaTeMaTU4ecKue
3HAHMS JJIsl OPHEH-
THPOBAHUS B COBpe-
MeHHOM uHGopMma-
HMOHHOM NMPOCTPaH-
cTBe

3name.

31 Ilpuemsbl 000011IeHUS U aHATTU3a
€CTeCTBEHHOHay4yHOU H(popmanuu B
00JacTH KBAaHTOBOM 3JIEKTPOHUKHU.
32 ®uznyeckue U MaTeMaTUYECKUe
METO/1bl MOJICJINPOBAHUS AKTUBHBIX
Cpell, pe30HaTOPOB KBAHTOBBIX I'€He-
paToOpOB U YCTPOICTB HA UX OCHOBE.
33 TexHOJOrn4ecKHe MpoLEecChl U3-
TOTOBJIEHHS aKTUBHBIX 3JIEMEHTOB U
Ja3epoB.

34 Ponb 1 3HaUe€HUE €CTECTBEHHOHA-
YUHBIX U MaTEMaTHYECKUX TUCIH-
IUTUH NIPU U3yYE€HUHU 3aKOHOB KBAHTO-
BOW 3JIEKTPOHHUKHU

OK3 31

OK3 32

OK3 33

OK3 34

Ymemeo.

V1 Ha ocHoBe aHanu3a U 000011eHUs
€CTECTBEHHOHAY4YHOW M MaTeMarhuye-
CKOM MH(pOpMalUU CTaBUTh LEIH HC-
CJIEJOBaHUS.

V2 Hcnonb3oBaTb MaTEMaTHYECKHE
METO/bI JUIsl MOJEIUpPOBaHUS (pU3M-
YeCKUX M TEXHOJIOTMYECKUX IpOIeC-
COB B Jlazepax.

V3 IlpuMeHsATh MaTepuasibl IS aK-
THUBHBIX 3JIEMEHTOB U JIa3€pOB B COOT-
BETCTBUU c X ¢buzuko-
TEXHUYECKUMHU CBONUCTBAMU.

V4 OnenuBath NpoQecCHOHATbHYIO
3HAYUMOCTh 3aKOHOMEpPHOCTEW KBaH-
TOBOM JJIEKTPOHUKH C MO3ULUN €CcTe-
CTBEHHOHAYyYHBIX U MaTE€MaTHYECKHX
JUCLUIUINH.

OK3 VY1

OK3 Y2

OK3 VY3

OK3 Y4

Braoemy.

B1 Tlpuemamu 060011IeHNS U aHATTU3A
uHpopmanuu B 00JacTH KBAHTOBOM
AIIEKTPOHUKHU.

B2 llpuemaMy TNOCTaHOBKHM IEJIeH
IIpY PEUICHUN 3a7a4 KBaHTOBOM AJIEK-
TPOHUKH.

B3 MertomaMu MaTeMaTU4ECKOrO MO-
NenupoBaHusl (U3NYECKUX U TEXHO-
JIOTUYECKUX TPOLECCOB, MPOTEKAIO-
IIMX B aKTUBHBIX Cpelax U Jazepax
Pa3IM4HOro THMA

B4 Metonamu omenku mpodeccuo-
HAJIBHOM 3HAYMMOCTH 3aKOHOMEPHO-
CTE! KBAHTOBOM AIEKTPOHUKH C IIPH-

OK3 B1

OK3 B2

OK3 B3

OK3 B4




MCHCHHEM CCTCCTBCHHOHAYYHBIX U
MaTEMaTHYCCKUX JUCHUITIINH

OK-6

Cnoco0HOCTE K ca-
MOOPTaHU3ANUH H
€caM000pa3oBaAHHIO

3uame.

31 IlepcieKTUBBI U BOBMO>KHOCTH Ca-
Mo0Opa30BaHUs U MPOPECCUOHAIBHO-
ro pocTa B 00J1IaCTH KBAaHTOBOM dJIEK-
TPOHUKH B PETHOHE.

32 Heo6xonuMblil ypoBeHb KBalu(pu-
KallUU JUIsl YCTIELTHOTO TPYI0yCTPOM-
CTBa.

33 HeobxonnmMyro HHGOpMaIUIO 1O
KBaHTOBOM JIEKTPOHUKE 71 MO/~
JiepKaHUs BBICOKOTO YPOBHSI podec-
CHOHAJIBHOT'O MacTepCTBa.

OKb6 31

OK6 32

OK®6 33

Ymemeo.

V1 Bblbupare nytu camooOpa3oBa-
HUS OpU NPOPECCHOHATBHOM POCTE.
V2 Pabotarth B KOJUIEKTHBE Haja OJI-
HOM WJIM HECKOJBKUMHU MPOOIEMaMH.

V3 Pabortarp ¢ nuteparypoil u apy-
rol JOCTYNmHOW WH(OpMaIuen 1o
KBAaHTOBOM JJIEKTPOHUKE.

OKeé Y1

OK6 Y2

OKeé6 Y3

Braoemy.

Bl Happlkamy naHUpOBaHUS INIEp-
CIEKTHBHBIX TEM I CaMOOOpa3oBa-
HUSL

B2 Merogamu BbIOOpa TyTeH mpo-
(heccHOHaIBLHOTO POCTa.

B3 Ilpuemamu mnoBbImeHus: mpodec-
CHOHAJILHOTO YpOBHS B o0mactu
KBAHTOBOU DJIEKTPOHUKH.

OKé6 B1

OK6 B2

OKeé6 B3

IIBK-3

3HaeT  KOHUeENTYaJb-
Hble U TeopeTHYecKHe
OCHOBBI (PM3MKH, BJIA-
JAeeT CUCTEMOM 3HAHMU
0 ¢yHIaMEHTAIBbHBIX
(puznyeckux 3aKoHAX H
TeopusxX, (pusnyeckoi
CYIIHOCTH SIBJIEHMH U
NpoueccoB B MPUpoOJe U
TeXHHKe

3nameo.

31 TeopeTndeckue 3aKOHOMEPHOCTH
U OKCIEPUMEHTAJIbHbIE METOJAbI HC-
clieJoBaHUil B 00JacTU KBaHTOBOM
AIIEKTPOHUKHU.

32 OyHKUHMOHAJIbHBIE U SHEpreTHuye-
CKHE CXeMBbl KOHKPETHBIX AKTHBHBIX
Cpel U JIa3epoB.

33 ®usnyueckue U TEXHOJIOIMUECKUe
CHOCOOBI MOCTPOEHUSI KBAaHTOBBIX I'e-
HEPaTOPOB.

34 CriocoObl BO30OYXKIEHUS U METOJIbI
00pa3oBaHUsl aKTUBHOM Cpebl.

IIBK3 31

IIBK3 32

IIBK3 33

IIBK3 34




Ymemo.

V1 1lpumeHsATh pEeKOMEHAALMU TeO-
pPETHUECKUX 3aKOHOMEPHOCTEH U IKC-
MEPUMEHTAJIBHBIX METOJIOB HCCIENO-
BaHHUS B KBAHTOBOM 3JIEKTPOHHUKE.

V2 TlpumeHsaTh QyHKUHMOHAJIbHBIE U
SHEPreTUYeCKUe CXEMbl JUIsl paspa-
OOTKM KOHKPETHBIX aKTHBHBIX Cpej U
J1a3€poB.

V3 Ilpumensars 3¢ddexTuBHBIE Me-
TOJbI 3aLIUTHI OT JIA3€PHOr0 M3JIyde-
HUSL
Y4 W3mepsaTe OCHOBHBIE XapaKTepH-
CTHKH JIA3€PHOTO U3TY4YEHUS.

IIBK3 Y1

IIBK3 Y2

IIBK3 Y3

IIBK3 Y4

Braoemy.

Bl TeopernyecknMM W TpaKTHYE-
CKMMHU HaBBIKAMH NPU MPOBEIACHUU
HCCIEA0BATENbCKAX 3a4ad 10 KBaH-
TOBOM AJIEKTPOHHUKE.

B2 MetonamMu mocTpoeHus y4deOHO-
HCCIEA0BATENbCKAX OKCIEPUMEHTOB
110 KBaHTOBOW 2JIEKTPOHUKE.

B3 Meronamu u3MeEpeHHs XapakTe-
PHUCTUK JIA3€PHOTO U3ITYy4CHHUS.

B4 Cnocobamu 3aiuThl OT JIa3€pPHOTO
W3JIy4EHHUS.

IIBK3 B1

IIBK3 B2

IIBK3 B3

IIBK3 B4




KoMmmiekT OLCHOYHBIX CPEACTB JIJIA l'[pOME)KyTO‘IHOﬁ arTreCranmm

(3auer 8 cemecTp)

Ne Coaep:xaHue OlIeHOYHOT0 CPeICTBA Hupexc oneHnBaemMoii
n/n KOMIIETEeHIIMH U ee
3JIEMEHTOB

1 2 3

1 Omucarpy 3KcnepuMeHTadbHble BO3MOKHOCTH yctaHoBieHus | [IBK-3 31,32,33,34,V1,
CBSI3M CIOHTAHHOT'O W BBIHYKJICHHOTO HU3JTy4EHUS V2,¥3,Y4,B1,B2,B3,B4

2 | Onucarp GU3NYECKYIO IPUPOTY OJHOPOAHOIO U HeoaHOpoaHO- | OK-3 31,32,33,34,
ro YIIMPEHHUS CIIEKTPAIbHBIX JIMHUI V1,Y2,¥3,V4,

B1,B2,B3,B4

3 | Ucnonb3oBaTh METOABI aTOMHOM (hu3ukm st onucanus suepre- | OK-3  31,32,33,34,V1,

THUYECKOW U 30HHOU CTPYKTYpPBI TBEPIOTEIbHBIX J1a3€POB. ¥2,¥3,Y4,B1,B2,B3,B4
OK-6 31,32,33, V1,Y2,
V3, B1,B2,B3

4 | Ucnionbs30BaTh METOIBI aTOMHOU pu3uku it onucanus sHepre- | OK-3  31,32,33,34,V1,

TUYECKOM U 30HHOM CTPYKTYpbI OJYIIPOBOIHUKOBBIX J1azepoB. | ¥Y2,Y3,Y4,B1,B2,B3,B4
OK-6 31,32,33, V1,Y2,
V3, B1,B2,B3

5 Omucatp y4eT pacmupeeneHus JIeKTpoHOB 1o sHeprusm B mo- | OK-3  31,32,33,34,V1,
JIO)KUTEIIBHOM CTOJIOE pa3psiga U mpoliecchl Bo30yxkaeHus ato- | ¥Y2,Y3,Y4,B1,B2,B3,B4
MOB (MOHOB M MOJIEKYI) JiJIsl IPSAIMOTO U cTyneHdaroro Heynpy- | OK-6 31,32,33, V1,V2,
roro CToJIKHOBeHUs. Onucarh pe3ynibTaThl yAapoB BToporo po- | Y3, B1,B2,B3
J1a TIPU CTOJIKHOBEHUH aTOMOB Y MOJICKYJI.

6 | Ucnonp3oBaTh 3HaHWME MareMmarmdeckoro ommcanusi Qusnue- | OK-3  31,32,33,34,V1,
CKOW MPUPOJBI M3TydeHUs (MOTJIONIMICHHsI) aTOMOB ¢ mpuMene- | ¥Y2,Y3,Y4,B1,B2,B3,B4
HUEM KOAPPUIIMEHTOB DUHIITEHA

7 | OnucaTe MUPUHY CIEKTPpaTbHOW TUHUK u3inydeHus (mornomie- | OK-3  31,32,33,34,V1,
HUS) U CBA3b C MPUHIIMIIOM Heompezaenennocrei [eitzendepra u | ¥2,Y3,Y4,B1,B2,B3,B4
abdexrom omnepa OK-6 31,32,33,V1,

v2,¥3, B1,B2,B3

8 Omnucatp pe3yabTaThl BOJTHOBOW MPHUPOIsI MpooibHbIX U Tionie- | OK-3  31,32,33,34,V1,
PEYHBIX TUTIOB KOJICOAHHI OTKPBITHIX PE30HATOPOB V2,¥3,Y4,B1,B2,B3,B4

9 Onucatb METOBI CENEKIINU TOTIEPEeYHbIX U MpoaoibHbiX THuoB | OK-3  31,32,33,34,V1,
KoeOaHui V2,¥3,Y4,B1,B2,B3,B4

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

10 | Onucate 3KCIepUMEHTaIbHYI0 MeTOoaUKy u3Mmepenus monoBoit | [IBK-3 31,32,33,34,V1,
CTPYKTYpPBI H3J1y4eHUs Ja3epa ¥2,¥3,Y4,B1,B2,B3,B4

11 | Onucate cBs3bp audpakinuu ceeta U ['ayccoBbix myukos, Biaus- | OK-3  31,32,33,34,V1,
Hue mudpakiuu cBeTa Ha MU(pakIMOHHBIE OTEpH BHYTpHU pe- | ¥Y2,Y3,Y4,B1,B2,B3,B4
30HaTOpa OK-6 31,32,33, V1,Y2,

V3, B1,B2,B3,

12 | Henuneitnas ontuka. Onucath pe3yiabTarhl moBopoTa miocko- | OK-3  31,32,33,34,V1,
CTH TIOJISIPU3ALIMKM CBETAa B KpHUCTAUIaX MOJ AeicTBUeM aiek- | ¥Y2,Y3,Y4,B1,B2,B3,B4
TPUYECKOTO YU MarHUTHOTO TIOJIS. OK-6 31,32,33 V1,V2,

V3, B1,B2,B3
13 | Onucate 3¢ dexT Moayaauuu 100poTHOCTH pe3oHaTopa u ¢u- | OK-3  31,32,33,34,V1,

3UYECKYI0 IPUPOY TUTAHTCKOTO UMITYJIbCA

¥2,¥3,Y4,B1,B2,B3,B4
OK-6 31,32,33 V1,Y2,
¥3, B1,B2,B3




14

Onucanue yciaoBUil HUHBEPCUM 3aCEIEHHOCTH HOJIYIIPOBOHUKO-
BbIX JIa3€POB

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

15

Onucarp (U3MYECKyI0 TPHUPOY Ja3epoB HA p—n MEpexojax u
reTepocTpykTypax. Onucarh yCJIOBHSI HHBEPCHH 3aCEIICHHOCTH
B razopaspsaubix jgaszepax (He-Ne).

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

16

Onucarpy (pU3MYECKyI0 TPHUPOY Ja3epoB HA p—n MEpexojax U
reTepocTpykTypax. Onucarh yCIOBHS HHBEPCHH 3aCEIICHHOCTH
B razopaspsanbix jgaszepax (He-Cd).

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

17

Onucarp (pU3MYECKyI0 TPHUPOY Ja3epoB HA p—n MEpexoqax u
reTepocTpykTypax. Onucarh yCJIOBHSI HHBEPCHH 3aCEIICHHOCTH
B razopa3psaHbix 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

Omnucatp ycloBUs T€HEPALUU B KOJIBLIEBOM J1a3epe, 00JIaCTH UX
MIPUMEHEHHsI; METO/Ibl 00paboTKU MHTEp(EepeHIMATbHBIX 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

Onucarbh NPOCTPAHCTBEHHYIO U BPEMEHHYIO KOT€PEHTHOCTD Jia-
3epoB ((PU3MUECKYI0 MPUPOIY U IKCHEPUMEHTATBHBIE METOIbI
M3MEpEeHUsl JJIMHBI KOT€PEHTHOCTH).

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

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

20

Onucarb GU3NYECKYIO IPUPOY 3aKOHOB UHTEP(EpeHIINH CBETa
Y METO/IbI TIOJTy4eHus: 00beMHBIX rosiorpamm. ChopmynupoBats
BBIBOJIBI O PA3JIMYMM TOJIOIPaMM, BOCHPOU3BOAUMBIX C IOMO-
I[bI0 KOT€PEHTHOTr0 (MOHOXPOMATUYECKOTr0) U OEJIoTro CBeTa

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

21

Omnucartb OKCIICPUMCHTAJIbHBIC BO3MOKHOCTH H3MCPCHUA MOII-
HOCTH U PACXOJIMMOCTH JIA3€PHOTO U3ITyYECHHUSI.
Jlazepsl B MeIMLIMIHE.

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

22

OnTuyeckue cxeMbl IPUMEHEHHS JIa3€POB B CTPOUTEILCTBE J10-
MOB (CKOJIb3si1I1asi onainy0Ka), CTPOUTEIbHBIX, KPOBEJIBHBIX Ma-
TepuasoB (Ha KOHBeWepe), TOHHENEH (C MPUMEHEHHEM OTIOPHBIX
TOYEK)

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

23

Omnucatp 3¢ GeKT TBOWHOTO JTy4eNpeOMIICHUS KPUCTALIOB U
(bMBUYECKYIO IPUPOTY YABOSHHUS YACTOTHI.

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

24

Omnucarp 3¢dexT nByx(hOTOHHOTO TMOTJIONICHUS W HOHU3AINHU
aTOMOB.

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

25

Omnucatp 3¢ hekT MHOTO()OTOHHOTO TOTJIOMICHHUS U MOHU3AIUN
aTOMOB.

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

26

Onucarh 3KCHEPUMEHTAIbHbIE METOJ/Ibl IPUMEHEHUSI TPHAHTY-
JSUUOHHOTO MeToJa AJisi KOHTpoJs (ckaHupoBaHus) 3D mo-
BEPXHOCTH CJIOKHBIX U3JIE€IUN

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




ITOKA3ATEJIM U KPUTEPUM OLIEHNBAHU S KOMHETEHHI/Iﬁ
(IIkanb! oreHUBaHU)

Pe3ynbTaThl BRITIOJIHEHHUST O0YYarONIMMCS 3aJlaHUN Ha 3a4eTe OlCHUBAKOTCS
IO IIKAJIE «3aYTEHO» - «HE 3a4TEHOY.

B ocHOBe olleHMBaHUSA JIEKAT KPUTEPUH TTIOPOTOBOTO U MOBBIIIEHHOTO YPOB-
HS XapaKTEPUCTUK KOMIIETEHIIMM WJIM WX COCTaBIISIONIUX 4YacTel, (OpMUPYEMBIX
Ha Y4eOHBIX 3aHATHAX Mo aucuuruinHe KBanToBasi diekrponuka (Tabnuma 2.5
paboueil mporpamMMbl TUCITUTIIIUHBI).

«3a4TeHO0» — OIIEHKA COOTBETCTBYET IMOBBIIIEHHOMY U TOPOTOBOMY YPOBHIO
U BBICTaBIISIETCS O0yYarOMIEeMycsl, €CIIM OH TIIyOOKO M MPOYHO YCBOWJI MPOrpamMM-
HBI MaTepuall, UICYEPIBIBAIOIIE, TOCIEA0BATEIBHO, YETKO M JJOTMYECKH CTPOMHO
€ro M3jiaraeT, yMeeT TECHO YBS3bIBaTh TEOPHIO C MPAKTHUKOW, CBOOOIHO CIpaBIIs-
eTcd C 33la4yaMy, BOIPOCAMH U APYTHMMU BUJaMU IPUMEHEHHS 3HAHUM, IPUYEM HE
3aTPYIHSETCS C OTBETOM MPHU BUIOU3MEHEHHMM 3aJlaHUM, UCIIOJIB3YET B OTBETE Ma-
Tepuag MOHOTpapUIECKON JTUTEpPaTyphl, IPABUILHO 0OOCHOBBIBAET MPUHSITOE pPe-
HICHHE, BJIAJEET PAa3HOCTOPOHHUMH HABBIKAMU U MIPUEMaMHU BBITIOJIHEHUS TIPAKTH-
YECKHX 3a]a4.

«He 3auTeHo» - OlIeHKa BBICTABIIAECTCS 00yYarouieMycs, KOTOPbIA HE JOCTHU-
raeT MOPOroBOTO YPOBHS, JEMOHCTPUPYET HEIMOHMMAaHWE MPOOJIEMbI, HE 3HAET
3HAYUTEIBHOM 4YacTH MPOrpaMMHOTO MaTepuaia, JIOMYCKAaeT CYIIECTBEHHbBIC
OmUOKHU, HEYBEPEHHO, ¢ OOJBIIMMHU 3aTPYAHEHUSMH BBITOJHSIET MPAKTUYECKUE
paboTHI.



