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Mporpamma amcunnnmHbl "OCHOBbI PU3MHECKMX MPOLLECCOB B ONTUYECKMUX KBAHTOBbLIX reHepaTtopax”; 011800.62 Pannodunanka; seaywmii
Hay4YHbI COTPYAHWK, O.H. (noueHT) Cemawko B.B.

Mporpammy aucumnnuHbl paspaboTtan(a)(1) Beoywmii Hay4YHbIA COTPYLHUK, O.H. (noueHT) Cemawko
B.B. HAJ1 marHnTHOI pagnocnekTpoCKonNum 1 KBaHTOBOW aNeKTPoHnkM nm. C.A. AnbTwynepa
Kadbenpa kBaHTOBOW 3NEKTPOHUKK 1 paanocnekTpockonun , Vadim.Semashko@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llensmun ocBoeHms oucumnnmHbl (Moaynst) "OCHOBbI ON3NYECKMX MPOLLECCOB B ONTUYECKNX
KBAHTOBbIX reHepaTtopax” SBNSTCS a) yCBOEHME MPUHLIMIMOB YCUNEHNS 1 FTeHepaunn KOrepeHTHOro
OMNTUYECKOro N3NYYEHNs, METOA0B CO3aHNS MHBEPCHON 3aCENEeHHOCTN B akTUBHO cpefe; 6)
N3y4yeHne NpMONNXEHHbIX TEOPWIA ONTUYECKMX PE30HATOPOB, MX AOBPOTHOCTU, PpacCMOTPEHNE
cornacoBaHue rayccoBblX My4YKOB U aHaNM3 ONTUYECKNX PE30HATOPOB C NMOMOLLbIO MaTPUYHOMO
MeToAa; B) OBNafdeHne MeToaamMm CKOPOCTHbBIX (KUHETUYECKUX) YPaBHEHWIA, N B HACTHOCTW YPaBHEHWIA
Cratua-ge-Mapca, 1 ux ncnonb3oBaHve Onsi aHanmaa puanyecknx NPoLeccoB B ONTUYECKMX
yCUnuTensx n nasepax; r) 03HakKoOMIeHMe C OCHOBHbLIMY NPOLIECCaMM B CyLWECTBYHOWMX TUNax
nasepos.

2. MecTo OUCLMN/NHDbI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesnibHOM NPorpaMmbl BbiCLLEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yyebHas aucuunnmnHa BkntodeHa B pasgen " 63.0B.11 MNpogeccrmoHanbHblin" 0CHOBHOIA
obpaszoBatenbHoi nporpammbl 011800.62 Pagnodmanka n 0THOCUTCS K AMCLMNAUHAM NO BbIGOpY.
OcBavBaeTcs Ha 4 kypce, 8 cemecTp.

TpeboBaHMs K BXOOHbIM 3HaHNSM - 00yyaeMblil fonxeH obnanatb:
- CMNOCOBHOCTBIO K FPAMOTHON MMCbMEHHOW M YCTHOM KOMMYHMKaUUn Ha pycckom sidbike (OK-1);

- CNOCOBHOCTbIO BbICTpanBaTh U peann3oBbiBaTb NEPCNEKTUBHBIE TMHUWN MHTENNEKTYaNIbHOrO,
KynbTypPHOro, HPAaBCTBEHHOI 0, ON3NYECKOro M NPOCECCNOHANBHOIO0 CaMopas3BUTUS U
camocosepleHcTeoBaHug (OK-2);

- CNOCOBHOCTBIO K OBNaaeHnto 6a3oBbiMM 3HAHUSIMK B 061aCTW MaTEMATUKUN 1 €CTECTBEHHbIX HayKk,
NX NCNONb30BaHMIO B NpodheccrnoHanbHom geatenbHoctn (OK-8);

- CNOCOBHOCTBLIO CaMOCTOATENBHO NPUOBPETATh HOBbIE 3HAHUS, UCMONb3YS COBPEMEHHbIE
obpasoBartesnbHble 1 MHpOpPMaLUMNOHHbIE TexHonorun (OK-10);

- CNOCOBHOCTBIO K MPaBUIbHOMY MCMOMIb30BaHMIO 06LEeHay4HOM 1 creumnanbHOn TePMUHONOM U
(OK-12);

- CNOCOBHOCTBIO K OBNAAEHNIO MHOCTPAHHbBIM S3bIKOM B 06 beMe, LOCTATOYHOM AN1S1 YTEHUS U
NOHMMaHWS opuUrMHanbHOM nuTepaTypbl No cneunanbHoctn (OK-13),

- CNOCOBHOCTBIO K OBNafeHunto 6a3oBbiMM 3HAHUSIMK B 061aCTN MHGPOPMATUKN U COBPEMEHHbIX
MHOPOPMALMOHHbBIX TEXHONOT I, MPOrPaMMHbIMU CPEACTBaMM 1 HaBblkaMy paboTbl B KOMNbIOTEPHbIX
CeTsX; NCNonb3oBaHuio 6a3 naHHbIX 1 pecypcoB VIHTepHeT (OK-14).

B yacTHOCTU, 06y4yaeMblii LONXEH UMETb 3HAHMS B 00 beMe 0bLwe (OU3NKK, BbICILER MaTEMATUKW,
TEOPEeTUYECKOM N aTOMHOM (PU3NKK, a TakXe cneunanbHbiX KypcoB ""CnekTpockonuns nasepHblx
Kpuctannos" n "®u3nyecknin aKCnepuMeHT".

Kypc "OcHoBbI (hranyeckmx npoLeccoB B ONTUYECKUX KBAHTOBbLIX reHepartopax” 3asepluiaet
obpasoBaHue no crneunanbHOCTM HakanaspmaTa u NnpeawecTeyeT Kypcam maructpartyp "®duanka
KOHAEHCUPOBAHHOIO COCTOAHNSA", "Pr3nkKa MarHUTHbIX ABNEHNA" N NNAHUPYEMOI K OTKPbITUIO

"KBaHTOBas pagmogmaunka"

3. KomneTteHuumn obyuarowerocsi, popMupyemble B pe3ynbTate 0CBOEHUS AUCLUMIINHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNINHBI (QOPMUPYIOTCS CReaytowme KOMNeTEeHUNN:

Pacwmndpposka
npuobpetaeMoi KOMNeTeHL NN
CMOCOBHOCTLIO MCMOIb30BaTh 6a30Bble TEOPETUYECKNE 3HAHWS
nK-1 (B TOM YMcne No AMcuMnanHam Npogounmnaaummn) ons peweHns

Lncpbp komneTeHUUN
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Mporpamma amcunnnmHbl "OCHOBbI PU3MHECKMX MPOLLECCOB B ONTUYECKMUX KBAHTOBbLIX reHepaTtopax”; 011800.62 Pannodunanka; seaywmii
Hay4YHbI COTPYAHWK, O.H. (noueHT) Cemawko B.B.

PacwudpoBka
npuobpeTaeMor KoMneTeHLUU
CNoCOBHOCTbIO NMPUMEHATb Ha NpakTuke 6asoBble
npogoeccnoHanbHble HaBblKN
CMNOCOBHOCTBIO K MPOCPECCUOHANBHOMY PA3BUTMIO U
camopasBuTUO B 06n1acTn panmodonankmn 1 SNeKTPOHUKN

Lncpp komneteHLUN

nK-2

nk-6

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

npuHUUMNbl CO340aHUA MHBepCHOVI 3aCeneHHOoCTn n paGOTbI yCTpOVICTB KBAHTOBOW ANEKTPOHUKH
(OI'ITI/I‘-IeCKI/IX YCI/IHVITeﬂeVI N ONTUYECKNX KBAHTOBbIX reHepaTopOB)

2. IONXeH yMeTb:

aHanM3npoBaTb NPOLECChl B ONTUYECKMX KBAHTOBbIX FeHepatopax C UCrNoNb30BaHNEM KMHETUYECKUX
YPaBHEHWNA N MAaTPUYHOro MeToaa

3. 0ONMXeH BnageTb:

TEOPETNYECKNMM 3HAHNSMUN O CTATUYECKUX U ANHAMMYECKMX MPOLIeCcCax B aKTUBHbIX cpeaax u
ONTUYECKUX KBAHTOBbIX reHepaTopax

4. DONXEH OEeMOHCTPMPOBATb CMOCOOHOCTb U FOTOBHOCTb!

- NOCTaHOBKE Lienu 1 BbiIbopy NyTel ee OOCTUXEHMS, HACTOMYNBOCTb B AOCTUXEHUN LIENW;

- KPUTUYECKMN NEpPEeOoCMbICNINBATb HAKOMNEHHbIV OMbIT, UBMEHSATb MPU HEOHX0AMMOCTM NPOdUb
CBOEe nNpogoeccroHanbHon 0eaTenbHOCTH,

- pa6OTaTb CaMOCTOATENbHO U B KOJTNEKTUBE, PyKOBOOUTb NOObMN N NOOYNHATBLCA;

- CaMOCTOATENbHO NPUObpeTaTh HOBbIE 3HAHUS, UCMOMNb3YS COBPEMEHHbIE 0O6pa3oBaTeNbHbIE U
NHPOPMALMOHHbBIE TEXHONOTK;

- cobupartb, 0606wWwaTh U MHTEPNPETNPOBATL C UCMO/Ib30BAHNEM COBPEMEHHBIX MHAPOPMALIMOHHBIX
TEXHOMOMNA MHAPOPMaLMO, HEOHXOAUMYIO LN (POPMUPOBAHMS CYXAEHWIA MO COOTBETCTBYIOLNM
creumanbHbIM, Hay4YHbIM, COUMaNbHBIM U 3TUYECKMM Npobnemam;

- UICNONb30BaTh 6HA30BblE TEOPETUHECKNE 3HAHUS (B TOM YMCNE MO ANCUMNIMHAM NPogoMImM3aumm)
LS peleHns NpogpecCcmnoHanbHbIX 3aaay;

- NPUMEHSITb Ha NpakTuKe 6a3oBble NPOKECCOHaNbHbIE HaBbIKK;

- NOHUMATb NPUHLMMNbLI PaboThl 1 METOAbI SKCMyaTauuy COBPEMEHHOM PaaN03NEKTPOHHON 1
ONTUYECKOI annapartypbl 1 060pyAOBAHUS;

- UICNONb30BaTb OCHOBHbIE METObI PAANOGUINYECKNX UBMEPEHWIA;

- BNafeHne KOMMbOTEPOM Ha YPOBHE OMbITHOrO NOb30BATENS, MPUMEHEHWNIO MHADOPMALIMOHHbIX
TEXHOMNOMNA ANs pelweHns 3aaad B 06nactTv paamoTeXHUKUN, PAAN03NEKTPOHNKN 1 paanotunanki (B
COOTBETCTBMU C Npochunnsaumnei);

- K IPOPECCUOHANBHOMY PA3BUTUIO 1 CaMOPa3BUTUIO B 061aCTV pannogU3nKn 1 3N1EeKTPOHUKN.

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ MOayns
Obwas Tpya0eEMKOCTb ANCLMIMIIMHBI COCTaBNsSET 4 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS AUCLMMANHBI 9K3aMeH B 8 cemecTpe.
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Mporpamma amcunnnmHbl "OCHOBbI PU3MHECKMX MPOLLECCOB B ONTUYECKMUX KBAHTOBbLIX reHepaTtopax”; 011800.62 Pannodunanka; seaywmii

Hay4YHbI COTPYAHWK, O.H. (noueHT) Cemawko B.B.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annos, ntorosas oopma KoHTpons - B 50 6annos. MnHuManbHoe KONM4YeCcTBO AN8 foMycKa K 3a4eTy

28 6annos.
86 bannos 1 bonee - "oTANYHO" (OTN.);
71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);
54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKkTypa u cogepxaHue ayauTtopHOW paboTbl MO AMCLUNIMHE/ MOBYNIO
TemaTtnyecknn nnaH gUCUUNIAUHbI/MOAYNS

Buabl v yachbl
Pasgen ayauTopHOM paborThbl,
Hepens UX TPYAOEMKOCTb Tekywime coopmbl
N .D.VIK’ILI.VIHJ',I.IV;I'HI:I/ CemecTp o ectna (B vacax) 3|’("'°"'HTp$mp
oy Nex ImI'Ipal(m--lecl(meJ1a60parop|-u>|e
L 3aHATUA paboTbi

Tema 1. lNpouecchl B

aKTUBHbIX cpedax B

YCNOBUSAX OTCYTCTBUS i
1'J1a3epH0|7| reHepauuu 8 1-5 15 0 0

(NpeareHepaumOHHbIN

nepwon)

Tema 2. CTaumoHapHas Konnoksunym
2. nasepHasi reHepaums 8 6-12 21 0 0

Tema 3.

HectaunoHapHbliii
3. pexuM nasepHom 8 13-15 9 0 0

reHepaumm

Petpepar

Tema 4. OCHOBHble
4. TUMbI NA3epoB 8 16-18 9 0 0 [MpeseHTaums

Tema . Ntoroeas 8 0 0 0 OK3aMeH
" |dpopma KoHTponsA

Ntoro 54 0 0

4.2 CopepxaHvue oUCLUNMUHbI

Tewma 1. NpoLecchbl B aKTUBHbIX Cpeaax B YCNOBUSIX OTCYTCTBUS la3epHOM reHepauum

(npeareHepauMoOHHbIA Nepuoa,)
neKkumnoHHoe 3aHsiTne (15 yaca(os)):

PernctpaumoHHbin Homep 6107217
CtpaHwnua 6 n3 16.
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Mporpamma amcunnnmHbl "OCHOBbI PU3MHECKMX MPOLLECCOB B ONTUYECKMUX KBAHTOBbLIX reHepaTtopax”; 011800.62 Pannodunanka; seaywmii
Hay4YHbI COTPYAHWK, O.H. (noueHT) Cemawko B.B.

Nekumsa 1. OCHOBHbIE NOHATUSA N ONpPefeneHns, OTHOCALWMECS K KBAHTOBOW SNEKTPOHUKN U OU3NKe
nasepos. [lonyceHomeHonornyeckas teopusa SiHwTenHa. ictopusa passntmns domnsukm 20 Beka,
npeneapsowas cosnaHve nasepos. Jlekuns 2. BeposATHOCTHbIR MeTona onvcaHns npoueccos B
KMC. Ontnyeckmuin cnektp.U CnekTpanbHas WnpuHa NMHUA 1 MexaHM3Mbl ywnpeHus. Penakcauus.
CnekTpasnbHble 3aBUCMMOCTUN KO3MULUMEHTOB DHWTENHA.BEpOATHOCTHLIA METOL UK METOL
H6anaHcHbIX ypaBHeHWIA.Buabl MpoLeccoB 1 rpaHuLbl TPUMEHMMOCTI BEPOSITHOCTHOO MeToAa.
Nekumsa 3. BepoaTHOCTHLIV MeTOA onucaHms MHoroyposHeBbix KMC B cTaumoHapHOM pexume -
Mpouecc nornoweHusi ceeta. OH606WEHHbIE YpaBHEHNSI BEPOSITHOCTHOrO MeToAa Ans
cTaumoHapHoro pexuma. CBoONCTBa CUCTEMbI C ABYMS YPOBHAMU SHEPrun. Bo3aMOXHOCTb CO30aHNS
WHBEPCHOWM HAaceneHHOCTN (3-X 1 4-x ypOBHEBbIE cucTEMbI). CBOMNCTBA MHOMOYPOBHEBbLIX CUCTEM.
MapameTpbl HenMHenHocTW. 3akoH byrepa. ®opmyna ProxTbayspa-IlaneHbypra. Minterpan Kpasua
N cevyeHve rnepexonos. HayanbHbI KOIAULNEHT MOrNMOWEHNS U HACbIWEHWE MNOrNIOWEHNS.
BrnnsHve adpdpekToB HacbIWeHNs Ha Nonockl nornoweHuns. Jlekums 4. BepoaTHOCTHbIM MeTon
onvcaHns MHoroypoBHeBbix KMC (HectaumoHapHbI pexxuM, SHepreTnyeckuin banaHc,
JTommHecueHuus). banaHcHble ypaBHEHUS AN HECTAUMOHAPHOro pexmma. CBoncTea 2-X 1
MHOrOYPOBHEBbIX CUCTEM. HacblweHne nornoweHns B HeCTaunmoHapHOM pexume. JIloMuHecLeHUns.
MOLWWHOCTb NOMUHECLLEHUUN. BpeMeHHble xapakTepUCcTUKN NIOMUHECLEHUNN. DHepreTnieckme
XapakTepUCcTUKN NtoMUHecLeHUMN. KBaHTOBbIV Bbixod. TennosbloeneHne Bo3dyxaeHHon KMC.
[MoTepun aHeprum 3a c4eT paccessHNsS N HEaKTUBHOMO MOTMOWEHNS NPUMECSAMN.
CnekTpockonuyeckne xapakTepucTukmn noMmHecueHunn. JlasepHoe oxnaxaeHve. Kputepum

3O GPEKTUBHOCTN Na3epHOro oxnaxaeHust. ObcyxaeHne NepcnekTMBHOCTN ONTUYECKMUX
peprxepaTtopoB U OCTUTHYTLIX pe3ynbTaTtoB. Jlekuus 5. OdpdekTbl B aKTUBHbIX cpefax B
OTCYTCTBUWN pe30oHaTopa, KBaHTOBbIE YCUNUTENM U OOHOMPOXOAHbIE Nasepbl.BO3MOXHbIE peXnMbI
nanyyaTenbHonm penakcaunm nieeptnpoaHHon KMC. KoonepaTunBHbie NPOLLECCHl U UX CBONCTBA.
YcuneHHoe CnoHTaHHoe n3nydeHune. CBONCTBA CynepntoMMHECLIEHLMIN. YCNOBUS peanm3aLmm
nasepHoro agpgoekrta. KBaHTOBbIE YCUNUTENN SNEKTPOMArHUTHOro nanyyeHuns. KeaHtoebie
ycunutenu B pexume beryweri BonHbl. onoca nponyckaHusi KBaHToBoro ycunutens. Wymbl
KBaHTOBOro ycunutens. lNpenenbHas MowHOCTb KBaHTOBOro yeunutens (CW pexum). Ycunenue
NUMMYNbCHbIX CUrHaNoB. VIaMeHeHne ¢popmbl UMnynbca npu ycuneHnn. PacnpoctpaHeHve nasepHoro
UMNynbca B YCUNMBAIOLWEN cpene CO CBEPXCBETOBOW CKOPOCTbO?

Tema 2. CtaumoHapHas nasepHasi reHepauus
neKkumnoHHoe 3aHsiTne (21 yaca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma amcunnnmHbl "OCHOBbI PU3MHECKMX MPOLLECCOB B ONTUYECKMUX KBAHTOBbLIX reHepaTtopax”; 011800.62 Pannodunanka; seaywmii
Hay4YHbI COTPYAHWK, O.H. (noueHT) Cemawko B.B.

Nekums 6. KonebatenbHble CUCTEMbl ONTUYECKOro AnanasoHa. OnTuyeckne pe3oHaTopbl U nx
cBoiicTBa. NeHepatop. CpaBHeHMe konebaTenbHbIX CUCTEMbI Paano- U MUKPOBOSTHOBOTO
ananasoHos ¢ KC onTtuyeckoro ananasoHa. CBOMCTBa pe3oHaTopa OTKpbIToro tuna. lNMoxatne
ONTUYECKOro pesoHaTtopa u moapl pesoHaropa. [1pofnonbHble 1 NonepeyHble MOabl pe3oHaropa.
Habnonaemble MofnoBble KOHdUrypaumu. MNMotepn n [o6poTHOCTL pe3oHatopa. OCHOBHbIE TUMbI
ONTUYECKUX PE30HATOPOB 1 MX YCTOMYMBOCTb. KaycTuka. Bnabl pe3oHaTtopos, NpUMeHseMbIX Ha
npakTuke. CenekTnBHble pe3oHaTopbl. PacnpeneneHHas obpartHas cBasb. Cenekums mon. Jlekums
7-8. CTaumoHapHas nasepHas reHepaums. dHepreTnieckme xapaktepucTuky nasepa. banaHc
SHeprun. MowWwHOCTb reHepaumm 1 NoTepb BHyTpW akTueHOM cpedbl (AC). Bbixoaswmin notok
MOLLHOCTU reHepaunn. AHanm3 sHepreTuyeckmx XxapakTepucTuk nasepHon reHepaumm C
ncnonb3oBaHneM Teopumn nepeHoca. CpegHun koadonumneHT ycuneHmsa AC B BUae CTEPXHS C
oTpaxawoownmm Topuamu. MowWwHOCTb N3NyYeHNs, reHepupyeMasi BHyTpU 1 BbIXOOSIWAS BOBHE U3
ctepxHesuaHon AC. NoToku nsnyveHus, soixogsiwme n3 topuos AC. CBA3b NAOTHOCTU NU3NYyYeHUS
reHepaumm BHyTpu AC C BbIXOOHbIMU 3HEPreTU4eCKMUN xapaktepuctukamn. PacnpeneneHve
MNOTHOCTM U3NYYEHUS reHepauun BAONb aKTUBHOW cpefbl. 3aKOH BblAENEHNE SHEPrnmn reHepaLumm
no AC. lNoporosble ycnosums reHepaunn. 3aBUCUMOCTb MOLWHOCTM Na3epHOro U3ny4eHns Ha BbIXO4e
13 pes3oHartopa ot AnnHbl AC 1 KOahUUNEHTOB OTpaxXeHus 3epkan pesoHaTtopa. OntumanbHble
napameTpbl pe3oHaTopa. CBA3b ONTUManbHbIX U MOPOroBbIX NapaMeTpoB pesoHaTopa. Pesepsbl
yBENNYEHNS MNOTOKOB Na3epHOro N3ny4yeHus. AHepreTnieckuin Bbixos (3cppekTMBHOCTb) reHepauunn.
INlekums 9-10. TpexypoBHEBaAs cxeMa nasepHoOro reHeparopa. HaceneHHOCTN ypOBHEN B OTCYTCTBME
pe3oHaTopa. KoadhdumumneHTbl ycuneHns ons TpexypoBHEBOW CXeMbl B OTCYTCTBUE pe3oHarTopa.
SHepreTnyeckmin banaHc B TPEXYPOBHEBOI CXEME B OTCYTCTBUE pe3oHaTopa ? KOagULMEHT
Hakaykn. SHepreTnyeckmin banaHc B TPEXYPOBHEBOI CXEME B OTCYTCTBUE pe3oHaTtopa. Ycnosue
cTaumoHapHoOM reHepauun. HaceneHHOCTN COCTOSHUI TPEXYPOBHEBOW CXEMbI NMPY CTaLNOHAPHOW
reHepauun. dHepreTnyecknii banaHc B TpeXypOBHEBOWM CXEME MPU CTALMOHAPHON reHepaunn.
MowHocTb 1 nopor reHepaumn. MowHoOCTb reHepauumn Ha Bbixoge u3 pesoHartopa. Kl n
andbpepeHumanbHbln KM nasepa. SHepreTnyeckmin BbiIxod nasepHon reHepaummn. banaHc
SHeprun 1 oonn notepb aHeprum Hakavyku. KM nasepa no nornoweHHom sHeprun. 3aBUCUMOCTb
NMoporoBor aHepruu, BoixogHon MowHocTu 1 KIN I nasepa ot napameTpos pesoHaTopa.
OnTumanbHble NapaMeTpbl pe3oHaTopa onas TpexypoBHEBOM cxembl. Jlekuus 11-12.
YeTbipexypoBHEBasi CxeMa nasepHoro reHeparopa. HaceneHHoCTn ypoBHen B OTCYTCTBME
pe3oHaTopa. Ycrnoene NHBEPCHOM 3aceneHHOCTU. Y CnoBue NHBEPCHOW 3aCENeHHOCTH.
KoathpuumneHTtbl yecuneHns 1 nornoweHns. 9BonoLmMs HACENEHHOCTEN NpY POCTe Hakayku npu
CcTaumoHapHoOM reHepauun. HaceneHHoOCTN COCTOSIHMIA MPY CTaunoHapHon reHepaumn. banaHc
aHeprun B YeTbipexypoBHeBor cxeme OKI. "'eHepupyemas MOWHOCTb 1 NOPOr reHepauunu.
MolwHOCTb reHepaunn Ha BbiIxoae 13 pesoHatopa. OnTumanbHble napameTpbl pesoHaTopa ons
4eTblPEXYPOBHEBOW CXEMbl. DHEPreTUYECKUIA BbIXOL reHepaunm 1 OONN NoTepb SHEPrUN HAKaYKM.
MakcumanbHbii KIMM reHepaunn. SHepreTndeckue xapakTepuctukm B yCnoBmsax
?camoorpaHu4eHHOCTN? nasepHoro nepexona. CpaBHeHNe xapakTepPUCTUK 4-X U 3-X YPOBHEBbIX
cxem OKI'. Konnoksuym

Tema 3. HectaumoHapHbI peXxum nasepHow reHepauum
NeKUuMoHHoe 3aHsiTne (9 yaca(os)):

Nekumsa 13-14. HectaunoHapHbIA pexuM nasepHon reHepaummn. KnHetunyeckne ypasHeHUs ons
0LHOMOJOBOro nasepa. YcpelHeHHble KUHeTu4yeckune ypaesHeHus. YpasHeHuns Crartua-ge-Mapca.
BespasmepHble ypaBHeHns CtaTua-ne-Mapca. Pexum cBoboaHoi reHepaumn. Mepuoanyeckue v
anepvogunyeckme nepexonHblie npoueccol. [NpeareHepaLMoHHbI aTan. 3agepxka reHepauuun nocne
BK/IOYEHUS Hakauku. [NnaBHoe pas3suTre cBoboaHon reHepaumnn. MNnykosbiin pexum. OueHka
ONNTENbHOCTU W 4aCTOThbl CNefoBaHns NUYKOB reHepauunn. Jlekumns 14-15. Pexum reHepauun
rMraHTckoro umnynbca Metoabl akTUBHON MOAYNSLMN BOBPOTHOCTA ONTMYECKOr0 pe3oHaropa.
AHanm3 KUHETUYECKMX YPaBHEHWUI ONS pexuMa reHepauny ¢ mogynaumein nobpotHoctu. OueHka
ONNTENbHOCTU, MOLWHOCTU, 3HEPrN N POPMbI TMFraHTCKOro UMnynbca. Pexmm cMHxpoHnsaunm MoL.
AKTUBHAaS N NacCUBHAA CMHXPOHM3aUMs NPOLONbHbIX MO B nasepe. InntenbHOCTb 1 nepuog
CneLoBaHWs yNbTPaAKOPOTKMX MMMYNbCOB. DKCNEPUMEHTANbHAA peann3aums pexmma paboTbl
nasepa Cc CUHXpoHu3aunen Mmog

Tema 4. OCHOBHbI€ TUMNbI Na3epoB
JNeKLMoOHHOoe 3aHsitne (9 4aca(os)):
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Nekums 16-18. OcHOBHbIE TWMNbl Na3epoB. TBepaoTeNnbHble nasepbl. TpeboBaHUs, NpeabsBNseMble K
aKTMBHbIM cpeaaM TBepAoTeNbHbIX Na3epoB. CoBpEMEHHbIE NPO6EMbl TBEPAOTENBHbBIX 1a3epPoB.
MpakTuyeckn 3Ha4YMmas akTnueHas cpena. PybrHOBbI 1 HEOAMMOBBIV Nasepbl. JTazepHoe CTEKO U
ero concTtea. ['a3oBble nasepsbl. Jlazepbl HA HENTPanbHbIX aToMax. ['ennin?HeoHoBbIN nasep. Jlasep
Ha napax meaun. NoHHble nasepbl. AproHoBbIin naszep. OByxcTyneHyatoe Bo3byxaeHne. Katadgopes.
ennit?kaamneBblil nazep. NeHHUHrOBCKMIA MEXAHN3M MOHN3ALMKN 1 BO3BYXaeHMS. DddeKT
KaTadpopesa.

4.3 CTpyKTypa 1 comepXaHue camocTosiTesibHoM paboTbl AUCLUNINHBI (MOOYNS)

Buabl
N Paanen Cemectn| HeAens | camocrostenbHoit [TpynoemkocTh gﬁ%ﬂ;ﬁ:ﬁﬁﬂgﬂ
AucumnnuHbl Pcemectpa pa6orbl (B yacax) a60Tbl
CTyLeHTOB P
Tema 2. CTaumoHapHas NOAroToBka K
. 12 14
nasepHas reHepauus 8 6 KONNOKBUYMY ONNOKBUYM
MOAroToBka K 15
npeseHTauus
Tema 4. OCHOBHble npeseHTaLmMm P H
4. 8 16-18
TUMbl Na3epoB NOAroToBKa K o5 ecpepar
pecpepary bewep
Ntoro 54

5. O6pa3oBarenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

Peanmsyemg MO,EI,y}'IbHO-peVITI/IHFOBaFI cuctema. [ing atoro y‘-le6HbII7I Martepunan pa3nensaeTcs Ha
norn4yeckun 3aBepueHHbIe HacTth (MO,EI,yﬂVI), nocne n3y4eHnsa KoTopblX npenycMmartpmnBaeTcs
aTtrecrtaunsd B Buae Koiokenyma (1 0-a Hepens ceMeCTpa) N TEKYLLNX KPpaTKMX OnpocoB CTYOEHTOB.

Y4ebHblii MaTepuan nanaraetcsi CTyaeHTam B BUIOE NEKLUMA C UICNONb30BaHNEM MyNbTUMEONAHOMO
KOMMneKca, Mp1MYyeM B Havane n3noXxeHus HoBblX TEM B MHTEPaKTUBHOI chopMe B Buae becenpl
N/Mnn KpaTKoro onpoca oby4aroWmxcs BbiSBASETCS YPOBEHb X 6A30BO NOArOTOBKM U UMEIOLMECS
B Heli npobenbl. C y4eToM NocnenHnX KOPPEKTUPYETCS 1 OopMUpyeTCst cTpaTerns ganbHenwmnx
NEKLIMOHHbIX 3aHSATUIA. B npouecce 0by4eHns NpakTUKYOTCS AEMOHCTPALMOHHBIE ONbIThbl HA
Hay4YHOM U y4ebHo-Hay4HOM obopynoBaHun kadeapbl n nabopatopun HAT MPC 1 K3.

HaunHas ¢ cepennHbl cemectpa (8-10 Henenn) peannsyoTCcs NPOEKTHbIE MeToabl 00y4eHus,
npegnonarawoume camoCcTosATelbHOe N3yyYeHne CTyaeHTamMm onpeneneHHoro pasaena aUuCUMnInHbI
N NPeLCTaBNEHNS NONyYEHHbIX Pe3yNbTaToB B BUAE NybnmyHol npeseHTaumm n pedpepara. lNpuyem,
C Uesbio BOB/IEYEHMS B MPOLIECC N3YyYeHUs OaHHOM TeMbl MaKCMMaslbHOro Yncna CTy4eHTOB,
aKTMBM3aLMM X TBOPYECKOW paboTbl (CAMOCTOATENBHOrO OCYILECTBNEHNS LenenonaraHns, cbopa
HeobxoaMMOon NHGOPMALIMK, €€ aHann3a C pasHbiX TOYEK 3PEHNS, DOPMUPOBAHNS BbIBOAOB U
3ak/o4eHNsl, CaMOKOHTPONS Npouecca nonyyYyeHns 3HaHWn 1 ero pesynbTatoBs), UCNOSb3Y0TCA
MeTOoAbl FPYNMNOBOMA 1 B3aUMOOLIEHKM: PELIEH3MPOBaHNE CTyaeHTamm paboT apyr apyra u
ONMOHNPOBaHME VMW NPOEKTOB.

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHue
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. Mpouecchbl B aKTUBHbIX Cpeaax B yCNOBUSIX OTCYTCTBUSA Nla3epHOMN reHepauum
(NnpeAreHepauyVoOHHbIN Nepuoa)

Tema 2. CtaumoHapHas nasepHasi reHepauus
KONINOKBUYM , NPVMEPHbIE BOMPOCHI:
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HeobxonmMmMo NpoAEMOHCTPUPOBATL YCBOEHHbIE 3HASIHUS MO NEPBOI YacTu Kypca U pewnTb
NpeannoXxeHHble TeCcToBble 3aaayn. MNpueepbl 3aaad 6e3 NOSICHAWNX PUCYHKOB NPUBEAEHbI HXE.
3apadva € 1 PaccMoTpeTb BOMPOC HaCbIWEHMS NOrMOWeHNS N3y4eHuns, pe30HaHCHOro nepexonam
1—2 n 2—3. MocTtpounTb 1 obocHoBaTh xo4 3asucumocTy Knorn(v12)=f(PBo36) n onpenenntb
napameTp 1 UHTEHCUBHOCTW HACBIWEHMS NP 3a4aHHbIX YCNOBUSIX. Y4UTbIBATb TONbKO 0603HAYEHHbIE
Ha PUCYHKe nepexoabl Mexay aHepreTndeckumm coctosHmamm! 3anada € 2 PaccMoTpeTb BONPOC
HaCbIWEHWS NOrMoWeHNsa N3ny4eHuns, pe3oHaHcHoro nepexogam 1—-2 n 2—3. [locTponTb 1
obocHoBaTb X0 3aBucumocTn Knorn(v12)=f(PBo36) 1 onpenenvte napameTp  MHTEHCUBHOCTH
HaCbILWeHNS NPY 3a4aHHbIX YCNOBUSAX. YUNTbIBATb TONbKO 0603HA4YEHHbIE Ha PUCYHKE Nepexoapbl
MEeXAy sHepreTudecknmm coctosHuamun! 3agada € 3 Onpenenvtb MakCMManbHbIA KOIAPULMEHT
ycuneHus cpefpl Ha nepexogax 4—3, 4—2 n 3—2. Bo3byxaeHne Ha nepexoae 1—4. YuntoiBaTb
TONbKO 0603HAYEHHbIE HAa PUCYHKE MEePEXodbl MeXAy SHepPreTMyeckummn coctosiHusimm! 3anava € 4
Onpenenntb YCNOBMS OOCTUXEHUS yCUNeHust Ha nepexone 3—2. Bo3byxaeHne Ha nepexone 1—4.
PaccmotpeTb 3 cnyyas: YuntbiBaTb TONbKO 0603HAYEHHbIE HA PUCYHKE NEPEXOAbl MEX DY
aHepreTudecknmmn coctosHnaMun! 3agada € 5 OnpenennTtb KBAHTOBbIV U QHEPreTUYECKUIA BbIXOAbI
NIOMUHeCLeHUMM Ha nepexone 3—2. BosbyxaeHve Ha nepexone 1—4. YuntbiBatb TONbKO
0603HaYeHHbIe Ha PUCYHKE Nepexoabl MeXay SHepPreTMyeckuMm coctosiHusimmn! 3apaya € 6
OnpenennTtb 3aKOHbI pas3ropaHns 1 3aTyxaHus NIOMUHECLEHUUN Ha nepexone 3—2 npu
PEe30HAHCHOM BO36YXOEeHNM CUCTEMbI KBAHTAMWN C 3Hepruei E2-E1. YunTbiBaTh TONbKO
00603Ha4YeHHbIe Ha PUCYHKE Nepexobl MeXay SHePreTM4eCKUMN COCTOSHUSMM!

Tema 3. HectaumoHapHbI peXxum nasepHow reHepauum
Tema 4. OCHOBHbIe TUMbI Na3epoB
npeseHTauus , NpMMepHble BOMPOCHI:

Tembl pedpepatos: 1. Wymbl B onTryecknx ycunutensax n reHeparopax 2. lNpoueccol B ra3oBbix
nasepax (He-Ne nasep) 3. [Npouecchl B MOHHbIX ra3oBbix nasepax (Ar-nasep) 4. lNpoueccol B ra3oBbixX
nasepax Ha konebartenbHo-BpauwarenbHbix nepexonax (CO2-nasep) 5. Npouecchl B ra3aopa3psaaHbIX
nasepax BbICOKOro AaBneHuns 1 razoamHaMmyeckmx nasepax 6. lNpoueccol B razopaspsnHbix nazepa
Ha camoorpaHunyeHHbIx nepexonax (/lazep Ha napax menwn) 7. lNpouecchl B razopaspsnHbixX nasepa
Ha caMmoorpaHunyeHHblx nepexonax (N2-nasep) meam) 8. lNpouecchl B nasepax Ha pacTeopax
opraHuyeckunx kpacutenei 9. MpuHumnbl paboTbl NONYNPOBOAHMKOBBIX Na3epPOoB (METOAbl CO34aHMs
nHBepcHon HaceneHHocTn) 10. CoBpeMeHHbIE NONYNPOBOLHNKOBbIE Na3epbl (MHXEKUUS HOCUTENEN,
rerepocTpykTypbl) 11. MNpuHUMNbl paboTbl Na3epoB Ha LeHTpax okpacku. 12. Jlazepbl Ha cBOOOAHbIX
9NEeKTPOHaxX N peKoMbUHaLUMOHHbIE (MNa3MeHHble) nasepbl 13. XuMuyecknii nazep. 14. SKCMMepHble
nasepsbl. TpeboeaHus k pecoeparty: Microsoft Word, 10-15 cTaHuL CKpenneHHbIX cTannepoM + goann
dainnbl NpeseHTaumnm 1 Tekcta HeobxoAnMOo BbiCnaTb MUHUMYM 3a 1 CyTKM 00 Joknaga Ha e-mail:
uadpcy@mail.ru, vadim.semashko@ksu.ru PekomeHgyemas cxema pecpepara. 1. duaundeckne
CBOWCTBA BeleCcTBa (CxemMa aHepreTnyeckmx COCTOSAHWUIA, Ha KOTOPbIX NpeanonaraeTcs ocylWwecTBUTb
Na3epHyo reHepaLmio; NpenmyLLecTBa/HeAOCTaTKN AHHOMO arperaTtHoOro COCTosiHUS paboyero
BewecTBa) 2. Bo3aMoXHble cnocobbl OCYLECTBNEHUS HAaKavykn 1 onanyeckmne npoLleccobl, NpnBoasawme
K CO34aHMI0 MHBEPCHOWM HAaCeneHHOCTM (Hanpumep, uarka anekTpnu4eckoro paspsna B rasax,
nepenaya sHeprum Mexay noHamu, onTuyeckne NHOyunpoBaHHbie nepexonbl u 1.1.) 3.
MpakTnyeckas peanndaums nazepa (KOHCTPyKUMN ocBeTMTENEN, pe3oHaTopa 1 T.n.) OCHOBHbIE
9HepreTnYeckune, cnekTpanbHble, BPEMEHHbIE N MPOCTPAHCTBEHHbBIE XapakTepUCTUKN) 4.
[MpyMeHeHnsa naHHOro Tuna nasepos

pedoepart , NpUMEpPHbIE TEMbI:
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TeMbl Npe3eHTaunin No MaTepuanam NnoAroToBneHHbIx pedoepartos: 1. LLyMbl B onTnyeckumx
ycunutensix n reHeparopax 2. [Npoueccol B ra3osbix nasepax (He-Ne nasep) 3. Npouecchl B MOHHbIX
ra3oBblx naszepax (Ar-nasep) 4. MNMpouecchl B ra3oBbix fladepax Ha konebaTenbHO-BpallaTenbHbIX
nepexonax (CO2-nazep) 5. lNpouecchl B ra3opaspsaaHbiX nasepax BbICOKOro AaBleHNS U
rasognHammyeckumx nasepax 6. lNpouecchl B ra3opaspsgHbix nasepa Ha caMoorpaHnyeHHbIX
nepexonax (/lazep Ha napax meawn) 7. [Npouecchbl B ra3opaspsaiHbIx nasepa Ha camoorpaHNYeHHbIX
nepexonax (N2-nazep) mean) 8. lNpouecchl B nazepax Ha pacTBOpax opraHN4eckumx Kkpacutenem 9.
MpuHLMNbl paboTbl NONYNPOBOAHMKOBLIX Na3epoB (METOALI CO3AaHMS MHBEPCHON HaceneHHocTu) 10.
CoBpeMeHHble MoNynpoOBOAHNKOBbIE Nadepbl (MHXEKUNS HOCUTENER, reTepocTpyKTypbl) 11.
MpuHUMNbl paboTbl Na3epoB Ha LieHTpax okpacku. 12. Jlazepbl Ha CBOOOLAHbBIX ANEKTPOHAX W
pPeKoMOMHALMOHHbIE (Mna3MeHHbie) naszepbl 13. Xumnyeckuii nasep. 14. SKcUMepHble nasepbl.
TpeboBaHus k npeseHTaumn: Microsoft Power Point, 10-12 cnaiinos, 0o 20 MuH. goknag, 10 MUH.
obcyxaeHve n Bonpocbl dakinbl Npes3eHTaunm n Tekcta HeobxoaAnMo BbiCnatTb MUHUMYM 3a 1 CyTKM
10 noknapga Ha e-mail: uad4pcy@mail.ru, vadim.semashko@ksu.ru PekomeHoyemas cxema
pedgepara. 1. dmusnyeckmne CBONCTBA BELWECTBA (CXeMA 3HEPreTUYECKMX COCTOSHUI, Ha KOTOPbIX
npegnonaraeTcs OCyLWeCTBUTb Ta3epHY0 reHepaumio; npevmyLecTsa/HefocTaTkm JaHHOro
arperaTHOro CoctosiH1st paboyero BelecTtsa) 2. Bo3aMoxHble cnocobbl OCYWECTBNEHUS HAKa4ku 1
dom3nyeckune npouecchl, NPUBOASLLNE K CO30aHUIO MHBEPCHOW HAaCeNeHHOCTH (Hanpumep, puamrka
9N1EKTPMYECKOro paspsana B rasax, nepefaya sHeprum Mexay noHamum, onTu4eckune
NHOYyUMpPOBaHHbIe nepexonbl 1 1.M.) 3. MNpakTnyeckas peanmsauns nasepa (KOHCTPYKUUK
ocseTuTenein, pesoHatopa v 1.n.) OCHOBHblE 3HepreTnyeckme, cnekTpanbHble, BDEMEHHbIE U
NPOCTPaAHCTBEHHbIE XapakTepucTunkn) 4. NprMeHeHns gaHHOro Tuna nasepos

Tema . UToroeasi popma KoHTpons

MpuMepHbIE BONPOCHI K 9K3aMEHY:
CamocTosaTenbHas pabota CTyLEeHTOB NO3BONSET Pa3BUTb CleayoWwme KOMNeTeHUNN:

B ANCKYCCUSIX N YCTHbIX OTBETax B xoae 3aHatum - MNK-1, MNMK-2, MNMK-6

npwn noarotoeke kK konnokeuymy - MNMK-1, MNMK-2

npw NOAroToBke pedpepatos u npeseHtaumn - MNMK-1, MNMK-2, MNMK-6

npun nogrotoeke kK ak3amedy - MK-1, MNK-2, MNMK-6

Tekywmi KOHTPONb YCBOEHNS MaTtepuana ocylecTBASeTCcs B BUAe Konnokeuyma (12-a Henens
CeMecTpa) 1 TEKYWMX KpaTKUX ONPOCOB CTYAEHTOB, a TakXe NyTeM NoAroTOBKM Npe3eHTaumi n
pedoepartos rno Temam 4-0ro pasgena oucumnanHbl. IToroebin KOHTPOMb - 9K3aMEH.

Mpennonaraemblie 1 TeMbl Npe3eHTaUus/peddepaToB NpuBeIeHbl B COOTBETCTBYIOWMX pa3aenax.
Bonpocbl 6unetos ak3ameHa:

Bunet @ 1

1. OcHOBa KBAHTOBOW 9NEKTPOHMKM - NonycpeHoMeHonornyeckas teopms SinHwTtenHa OpraHnsaums
KaHanoB Hakayku 1 reHepauny B MHOroypOBHEBbIX aKTUBHbIX Cpeaax.

2. KNA v agndpdeperHumnansHbii KM nazepHon reHepaunm TpexyposHeson cxembl OKI. KM,
nasepa no nornoweHHon AC aHeprnm Hakadku.

3. obpOoTHOCTb OTKPLITOrO reHepartopa.
Bunet @ 2
1. TIOHATMS ONTUYECKOro CNEeKTPa, WNPWHbI CEKTPaNbHbIX NMHUIA, penakcaunoHHble NPoLecChl.

2. 3aBUCMMOCTb NOPOroBON aHepruu, BbixogHon MowHocTn 1 KNI, nasepa ot napameTpos
pe3oHaTopa. OnTumManbHble NapameTpbl pe3oHaTtopa ong TpexyposHeBon cxembl OKI .

3. duanyeckune npoLecchl B renmn-HeOHOBOM nasepe.
Bunet @ 3

1. CnekTpanbHble N NHTerpanbHble KO3MULUMEHTbI DHWTENHA. BEpOATHOCTHLIA METOA ONUCaHUA
NPOoLLeCCOB MOr/oWeHNs, NIOMUHECLEHLNN U YCUNEHNSA U3NYyYEeHUS.

2. banaHc aHeprum yetbipexyposHesoro OKI™ B pexunmMe ctaumoHapHO nasepHon reHepaumnm.
"eHepupyemas MOWHOCTb M MOPOroBbIE YCNOBUSA BO3HUKHOBEHNS Na3epHON reHepaumnn.

3. dur3nyeckre NpoLiecchl B aproHOBOM Nasepe.
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Bunetr ¢ 4

1. HaceneHHOCTN aHepreTnyeckmnx COCTOSHUM, UX MPU POCTE MOLHOCTN HaKavykm 1 KoapdunumneHT
ycuneHns 4-yposHeBol cxembl OKI™ B OTCYTCTBUM Nas3epHOro pesoHaTopa.

2. CsoiicTBa cUCTEMBI C IBYMSI YPOBHSIMU 3HEprun. MoHsTMe 06 MHBEPCHOI 3aCeNeHHOCTH.
3. Mpouecchbl B ra3oBbix Nasepax Ha konebatenbHo-BpawarenbHbix nepexoaax (CO2-nazep)

Bunetr @ 5

1. HaceneHHOCTN aHepreTnYecknx COCTOSHUIM, UX MPU POCTE MOLHOCTU HaKavykm 1 KoapdunumeHT
ycuneHnsa 3-yposHeBo cxembl OKI™ B OTCYTCTBUM Nas3epHOro pesoHaTopa.

2. CBoiicTBa MHOrOypOBHEBLIX CUCTEM. [lapameTpbl HENMHENHOCTM MHOTOYPOBHEBbLIX CUCTEM.
3. MpuHUMNbI paboTbl Na3epPoB Ha LEHTPax OKpPacky.
Bunet @ 6

1. MNornoweHue n ycuneHunsa ceeta. MowHocTb nornoweHuns. KoagonumneHT n cevyeHme
NOrNOWeHNs/yCuneHuns.

2. . YpaBHeHus Ctatua-ge-Mapca. Pexum cBoboaHol reHepauun.
3. lNony4yeHne NHBEPCHOM 3aCENEeHHOCTU B MOHHbIX la3epax.
Bunetr @ 7

1. KoadpdpmumeHT 1 ceveHme nornoweHusi/ycunenms. Napametp n MHTEHCUBHOCTb HACBIWEHMSI.
BnnsiHne agpdhekToB HaChIWEHMS Ha CrekTpabHbie NONoChI.

2. OHepreTunyeckme xapakrepuctmkn OKI B ycnosusix "camoorpaHmyeHHocTn" nasepHoro nepexona.
CpaBHeHue xapakTepuctuk 4-x n 3-x ypoeHesbix cxem OKT ..

3. KaycTvka nons B pesoHatopax pas/inyHbIX TUMOB.

Bunetr @ 8

1. OBONOUMSA HACENEHHOCTEN NPU POCTE MOWHOCTM HaKa4ukmn Npu OTCYTCTBMUN 1 HANNYMMX NTA3EPHON
reHepauun. banaHc aHeprum yetblpexypoHeBoro OKI™ B pexuMe cTtauMoHapHO nasepHol
reHepauuu.

2. 3HepreT|/|'-|eCK|/|e, BPEMEHHbI 1 CreKkTpanbHble XapakKTepUCTUkKn NIIOMNHEeCLEHUNI.
3. ,D,I/I(praKLI,I/IOHHbIe notepwn n pacnpeneneHHas o6paTHa$| CBA3b.

Buner © 9

1. [NoHsATME aKTMBHOWM cpenbl N aPdoeKkTbl B aKTUBHbIX Cpeax B OTCYTCTBUM pe3oHaTopa (ycuneHHas
CMOHTaHHas NOMUHECLUEHUNS, CBEPXUINyHEHNE U CYyNepniOMUHECLIEHLINS.)

2. MNMopor renepauun n ee KM ons tpexyposHeson cxembl OKT .
3. dusmnyeckne npoLeccobl, UCrnonb3yemble A1 HAKa4ku B ra30BOM paspsae.

Bunetr € 10

1. KBaHTOBbIE YCUAUTENM U FeHepaTopbl B pexme beryleit BoMHbI.
2. [poueccol B nasepax Ha pactBopax OpraHnyeckmnx kpacutenemn
3. CpaBHeHue xapakTepucTuk 4-x n 3-x yposHesbix cxem OKI .

Bunetr & 11

1. CBoWicTBa Na3epHbIX Pe3oHaTopPoB ( JOBPOTHOCTL, YCOBUSI PE30HAHCa, MOAbI, BPEMS XN3H
MOJbl, KOHKYPEHLIMS MoL, ).

2. lNornoweHwve n ycuneHus ceeta. MowHocTb nornoweHns. KoapduuneHT n ceveHme
nornouweHus/ycunexns. lNapametTp n UHTEHCUBHOCTb HACbILWEHUS.

3. KNmo nasepa.
Bunet @ 12

1. OCHOBHbIE TUMbI ONTUYECKMX PE30HATOPOB. YCTOMYMBOCTL pe3oHaTopa. Kayctuka nons s
pesoHaTtopax. PacnpeneneHHas obpaTHasi CBSi3b.

2. MpyHUMnbl paboTbl NONYNPOBOAHNKOBBIX 1a3€POB (METOAbl CO34aHNS UHBEPCHOW HACENEHHOCTN)
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3. MeToabl OCyLecTBNEHNS aKTUBHON MOOYNSUUN LOOPOTHOCTN.

Bunetr € 13

1. Heobxoaounmbie 1 LOCTATOYHbIE YCNOBUSI BO3HUKHOBEHWS CTauMOHapHOM reHepaunn. CpenHuia
KO9(OIOULMEHT YCUNEHNS aKTUBHOW CPeLbl N MOLWHOCTb NA3epPHOM reHepaunm. 3akoH BblaeNeHns
SHEepruv reHepaumm no akTMBHOM cpese.

2. DHepreTnyeckue, BPEMEHHbI 1 CrekTpanbHble XapakTepUCTUKN NIOMUHECLEHLIMN.
XapakTtepucTnyeckne spemeHa. MowHoOCTM NIOMUHECLEHLMM 1 TeNNoBblaeneHuns. TyweHne
NIOMUHECLEHUMN. DHEPreTU4EeCKNn N KBAHTOBbI BbIXO4, NMOMUHECLIEHLMN.

3. dunanyeckne NpUHLMNbI PYHKLNOHUPOBAHNS 9KCUMEPHbIX NTA3EPOB.

Bunet @ 14

1. 3aBNCUMOCTb BbIXOLHOW MOLHOCTM fasepa OT napameTpos pesoHaTopa. OnTuManbHble
napameTpbl pe3oHaTopa. PesepBbl yBENNYEHNS MOTOKOB NA3EPHOr0 N3NyYeHUs. IHePreTnieckmin
BbIXOL (90PEKTUBHOCTb) reHepauun.

2. OpraHnsaumst NonoXuTenbHoM o6paTHOW CBS3M B ONTUYECKOM AMana3oHe (HEBO3MOXHOCTb
NCMNONb30BaHNS 06 BEMHbIX PE30HATOPOB, OTKPbIThIE pe3oHaTophbl). JoOPOTHOCTb OTKPLITOro
pe3oHaTopa. YCnoBus pe3oHaHca.

3. MpuHUMNbI paboTbl N1a3epoB Ha LIEHTPax OKpPackMu.

7.1. OcHOBHas nuTteparypa:

1. OnTurka : y4ebHoe nocobue ans By3os /. C. Jlanacbepr .? N3naHue 6-e, ctepeoTmnHoe .?
Mockea : DUSMATIINT, 2006 .? 848 c. : 294

2. ®usuka. BonHosas ontuka. KBaHToBas npupona nany4yeHuns. 9NeMeHTbl aTOMHON N S0ePHON
gounauku: Yueb. noc. / C.1.KyaHeuos, A.M.JTnaep - 3-e n3a., nepepab. n gon. - M.: By3oB. y4eb.:
HNL MHDPA-M, 2015 - 212 ¢.: 60x90 1/16.(n) ISBN 978-5-9558-0350-0, 500 aka3.
http://znanium.com/bookread.php?book=438135

3. OemTpénep B., CoBpemeHHas nazepHas cnekTpockonus (y4.nocobue)/B.Oemtpénep,( nep. ¢
aHrn.) - DonronpynHbii: MHTennekt,2014. - 1071c. 10

4. lWanoea, N. A. OCHOBbI ONTO3NEKTPOHMKM N NAa3EPHOIN TEXHUKU [aNEKTPOHHBIA pecypc] : y4eb.
nocobve No aHrNMNCKOMy S3biKy NS TexHudecknx By3os / V. A. LLlanoBsa. - 2-e n3g., ctepeotun. - M.
: ®JINMHTA, 2011. - 235 c. - ISBN 978-5-9765-0040-4.
http://znanium.com/bookread.php?book=454727

5. ®unaunyeckne 0CHOBbI ANEKTPOHMKIK: YuebHoe nocobue / B.B. YMpuxuH; YHukom Cepsuc. - M.:
Anbdpa-M: HAL UHdpa-M, 2012. - 304 c.: nn.; 60x90 1/16. - (TexHonorn4yeckumin cepsuc).
(nepennet) ISBN 978-5-98281-306-0, 1000 ak3. http://znanium.com/bookread.php?book=316836

7.2. JlononHuTenbHasa nuteparypa:

1. H.B.Kapnos, Jlekunun no ksaHTOBOW anekTpoHuke. M.: "Hayka",1988.

2. Wawnos, A. b. OcHOBbI CBETOTEXHUKMN [ONEKTPOHHBbIN pecypc] : y4ebHuk ons By3os / A. b.
Wawnos. - N3a. 2-e, gon. 1 nepepab. - M. : Jloroc, 2012. - 256 c. - (HoBasi yH1Bepcu- TeTckas
6ubnunoteka). - ISBN 978-5-98704-586-2. http://znanium.com/bookread.php?book=469432

7.3. UHTepHeT-pecypcChbl:

KHWM MO KBAHTOBOW 9NEKTPOHMNKE, OU3NKE Na3epoB MU CMEKTPOCKONUN -
http://www.ph4s.ru/book_ph_spektroskop.html
KHUIX NO KBAHTOBOWM SNEKTPOHMKE, (OM3KKe Nasepos 1 cnektpockonuu - http://www.natahaus.ru/

KHUIM NO KBAHTOBOW 3NEKTPOHMKE, OU3NKE Na3epoB N CMEeKTPOCKONuK -
http://www.umup.narod.ru/cat20.html
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KHUI NO KBAHTOBOW 9NEKTPOHUKE, OM3MNKE Na3epoB U CNEKTPOCKONUM -
http://portal.kpfu.ru/main_page?p_sub=8224

KHUI MO KBAHTOBOW 9NEKTPOHUKE, OU3UNKE Nas3epoB U CNEKTPOCKONUM -
http:/lib.myilibrary.com/Home.aspxh

KHWUIY MO KBAHTOBOW 9NEKTPOHUKE, oM3KKe as3epos 1 cnekTpockonuu - http://www.knigafund.ru/
3NeKTPOHHasa bubnnoteyHas cuctema - http://znanium.com
aneKkTpoHHas bnbnmnoteyHas cuctema Mapatenoctea "laHb" - http://e.lanbook.com

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHune ancumnamHbl "OCHOBbI OM3MYECKMX NPOLIECCOB B OMTUYECKUX KBAHTOBbLIX reHepartopax”
npegnonaraeT NCNONMb30BaHNE CNeayowwero MaTepuanbHO-TEXHNYECKOro obecneyeHuns:

MynbTmMeouiiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHaWeHHas
COBPEMEHHbBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHdbopMauuK, NOyYEeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBas KOMMIeKTaums
MyNbTUMEONAHOM ay ANTOPUN COCTOUT U3: MyNbTUMELMIAHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLUMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMbI, a TAaKXe MHTEPAKTMBHOWM TPpMOYHbI MpenonaBaTens,
BK/IlOHaloLWen Ta4y-CKPMH MOHUTOP C AMaroHanblo He MeHee 22 O10IMOB, NepCoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepmcTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MMKPOdOOH, 6ecnpoBOaHON MUKPOGOOH, BNOK ynpaBneHns 0b6opyaoBaHNEM, MHTEPAIEChHI
noaknoyeHms: USB,audio, HDMI. HTepakTuBHas TpmnbyHa npenofnaBaTens sSBnseTcs KNo4YeBbiM
9NEMEHTOM yrNpaBneHns, 06 beANHAIOWNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLEHHbIM paboynm MecToM npenoaasartens. lNpenonasarenb MMeeT BO3MOXHOCTb NErko
ynpaBenaTb BCEN CUCTEMOW, HE OTXOAS OT TPUOYHbI, 4TO NO3BONSET NPOBOAMTL NEKUUN, NPaKTNYECKne
3aHATUSA, Npe3eHTaunm, BebrnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayANTOPHON Harpy3km
obyyarowmxcs B yooOHON 1 OOCTYNHOW ONs HUX OOpMe C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbBIX CpeacTB 0Oy4yeHns, B TOM YCNE C UCMOSIb30BaHMEM B NPOLIECCEe 00y4HeHns BCex
KopnopaTusHbIX pecypcoB. MynbTumMeoninHas ayautopums Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEPHET. KoMnbioTepHOe 060pyn0BaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6ubnnoTeyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHenwWmnx POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartenei Bedywmx By30B CTpaHbl, BbICOKOKBANUGULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnmMoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHEHN 0Bpa3oBaTENbHbIX CTAHAAPTOB M BKIKOYAET y4ebHMKM, yuebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraumm, SHUUKNONEaNn, CAOBapy U CPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATUBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3naHus,
BbliNyckaeMble nsgatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteetcTByeT
BceM TpeboBaHMsaM penepanbHbIX roCyaapCTBEHHbIX 0O6pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

Y4yebHo-mMeToanyeckas nutepatypa ons 4aHHOW OMCUMNAVHBI UMEETCS B HANNYUN B
9NEKTPOHHO-bMbNMoTeyHom cnucteme Viaparenoctea "/laHb" , BOCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BKItoYaeT B cebst 3NeKTPOHHbIE BEPCUUN KHUT N3OaTenbCcTBa
"laHb" 1 opyrux BeOylwmnx N3natenbCcTB y4ebHOM nMTepaTyphbl, a TakXe 3N1eKTPOHHbIE BEpCUn
Neprnoanyeckmx N3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. ObC
NapatenbctBa "JlaHb" obecneymBaeT 4OCTYN K HAy4YHOW, y4ebHON nuTepaTtype N Hay4HbIM
nepuoan4yecknm n3naHnsam no MakCManbHOMY KONMMYeCTBY NPOoUNbHbLIX HanpasneHui ¢
cobnofeHneM BCeX aBTOPCKMX N CMEXHbIX Npas.

y4yebHoe obopynoBaHme cneunpakTukyma "KeaHToBas paanodmarka" ¢ MeToan4eckMmn nocobnsmu,
Hay4yHoe 1 y4ebHo-Hay4Hoe obopynoBaHue kadeapbl 1 HAT MPC n K3
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Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHutio 011800.62 "Paanoduamka” n npodunio noarotoskm KsaHtosas pagnogpuavka u
KBAHTOBAas 9NEKTPOHMKA .
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