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Mporpamma amcunnnmHbl "OCHOBbI PU3MHECKMX MPOLLECCOB B ONTUYECKMX KBAHTOBbIX reHepaTopax”; 03.03.03 Paguodunsuka; seaywmi
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 AMCUMNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yuebHas aucumunnnHa BkntodeHa B pasgen " 51.B.[0B.15 OucumnanHbl (Mogynm)" OCHOBHOW
obpaszoBartenbHoit nporpammel 03.03.03 Pannodumanka n 0THOCUTCS K AMCLUUNINHAM MO BbIOOPY.
OcBauBaetcs Ha 4 kypce, 8 ceMecTp.

TpeboBaHMs K BXOOHbIM 3HaHKAM - 0By4aeMblii 4onxeH obnaaath:
- CNOCOBHOCTBIO K FPaMOTHOM NUCbMEHHOM 1 YCTHOW KOMMYHUKaLUn Ha pycckom s3bike (OK-1);

- CNOCOBHOCTBIO BbICTPaMBaTh U peann3oBbiBaTb NEPCNEKTUBHBIE MMHUN UHTENNEKTYaNbHOTO,
KyNbTYPHOr0, HPABCTBEHHOMO, (PU3NYECKOro 1 NPOGIECCUOHANIBHOIO CaMOPa3BUTUS U
camocosepueHcTsoBaHus (OK-2);

- CNOCOBHOCTLIO K OBNafeHunto 6a3oBbiMM 3HAHMSMK B 061aCT MaTEMATUKN M ECTECTBEHHbIX HayK,
NX NCNONb30BaHMIO B NpodeccroHanbHom geatenbHoctn (OK-8);

- CNOCOBHOCTBIO CaMOCTOATENbHO NPUOBpPeTaTh HOBbIE 3HAHUS, UCMOMb3YSt COBPEMEHHbIE
obpasoBaTesibHble 1 MHPOPMALMOHHbIE TexHonorumn (OK-10);

- CNOCOBHOCTBIO K MPaBUIbHOMY MCMOIb30BaHMIO 0bLWEeHaYYHON 1 cneunanbHoi TEPMUHONOMK
(OK-12);

- CNOCOBHOCTBIO K 0BafeHN0 NMHOCTPAHHbBIM $13bIKOM B 06 beMe, 10CTaTOYHOM A5t YTEHUS U
NMOHNMaHMSA OpUrnMHanbLHOM nuTepaTypbl No cneunanbHocTn (OK-13),

- CNOCOBHOCTBIO K 0BNaneHuto 6a3oBbiMM 3HAHUSIMK B 0651aCTU MHGOOPMATUKK U COBPEMEHHbIX
NHGOPMAaLMOHHBIX TEXHONOIMIA, MPOrPaMMHbIMI CPEACTBAMU N HaBblkamMy PaboTbl B KOMMbIOTEPHbIX
CeTsIX; UCNonb3oBaHUo 6a3 faHHbIX U pecypcoB VHTepHeT (OK-14).

B yacTHOCTU, 0ByYyaeMblit IONXEH UMETb 3HAHMS B 06 beMe 00Lelt (PU3NKI, BbICILE MaTeMaTuku,
TEOPETUYECKOM N aTOMHOM (P3NKK, a TakXe cneumnanbHbIX KypcoB ""CnekTpockonuns nasepHbix
Kpuctannos" n "®unamyeckuii skCnepumMeHT".

Kypc "OcHoBbI hn3nyeckmnx NnpoLeccoB B ONTUYECKMX KBAHTOBbIX reHepatopax” 3asepwaeT
obpasoBaHue No crneunanbHoCTV HakanaspuaTa u NpeawecTByeT Kypcam Maructpartyp "®duanka
KOHOEHCUPOBAHHOIrO COCTOSAHMA", "Pur3nKa MarHUTHbIX SBNEHUA" U NAAHUPYEMON K OTKPbITUIO

"KeaHTOBas pagunodusunka"

3. KomneteHuuu obyuaroLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/monynsi

B pesynbTate 0CBOEHUSI AMCLMNNNHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:
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Mporpamma amcunnnmHbl "OCHOBbI PU3MHECKMX MPOLLECCOB B ONTUYECKMX KBAHTOBbIX reHepaTopax”; 03.03.03 Paguodunsuka; seaywmi
Hay4YHbI COTPYAHWK, O.H. (noueHT) Cemawko B.B.

PacwudpoBka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUU
CNOCOBHOCTBLIO UCMONb30BaTh B MPOECCUOHANBbHOM
OMK-1 nesTenbHoCTn 6a30Bble ECTECTBEHHOHAYYHbBIE 3HAHWS,
(IPOOECCHOHANbHBIE BKNtOYAs 3HAHWNS O NpenMeTe U 00 bekTax U3y4eHns, Metonax
KOF:M'IeTeHLI,I/II/I) nccnenoBaHns, COBPEMEHHbIX KOHLEMUUSAX, JOCTUXEHUSX U
OrpaHNYEHNSIX €ECTECTBEHHbIX HayK (NpeXae BCero XMMmu,
6uonoruun, akonorum, Hayk o 3emne un yenoseke) (OlMK-1);
OlK-3 CNocoBHOCTLIO MCMONb30BaTh 6a30Bble TEOPETUYECKNE 3HAHUSA
(npodheccunoHanbHble hyHOaMeHTanbHbIX pa3nenos 0bwWel U TeopeTUYeCKon OU3NKK
KOMMNeTeHuunm) AN peweHns npogeccrnoHanbHbix 3agad (OlK-3);
CNOCOBHOCTBIO MOHUMATL CYLWHOCTb Y 3HAYeHNe MHdopMaLnm B
OrK-4 pPasBUTMN COBPEMEHHOIO 0bLecTBa, 0CO3HaBaTb OMNACHOCTb U
(npodheccunoHanbHble yrpo3y, BO3HMKatoLWme B 3TOM npouecce, cobnoaats OCHOBHblE
KOMMNeTeHL M) TpeboBaHus nHdopmaumoHHon 6esonacHoctn (OMNK-4);
MK-1 CMOCOOHOCTBIO MCMOb30BaTh CNELManM3npoBaHHbIe 3HAHNS B
(NMpodheccmoHanbHble obnacTtn onankn Ons OCBOEHNS NPOGUIbHBIX ON3NYECKUNX
KOMMeTeHuunn) ancumnnud (MK-1);
CNOCOBHOCTbIO NPOBOAUTL HAyYHbIE NCCNEAOBAHUS B
AK-2 n3bpaHHo 06nacTn aKCNePUMEHTaNbHbIX U (1K)
T TUYECKUX PU3NYECKUX NCCNEeOOBaHUIA C MOMOLLb
(NDOKECCHOHANTbHbIE e0peTNecK q)63 ect . ccrnepnosa C MOMOLLbIO
KOMMETEHLM) COBpPEMEHHOM NPUBopHOI 6asbl (B TOM YMCNEe CNOXHOro
hu3n4eckoro 060pyaoBaHUS) N MHOPMALMOHHBLIX TEXHONOM A
C Y4EeTOM 0Te4YeCTBEHHOro 1 3apybexHoro onbita (MK-2);

B pesynbrate 0CBOEHUS OUCUUMNHBLI CTYOEHT:
1. DONXEH 3HaThb:

npuHUUMNbl CO340aHUA MHBepCHOVI 3aCeneHHoCTn n pa6OTbI yCTpOIZCTB KBAHTOBOW ANEKTPOHUKH
(OI'ITI/I‘-IeCKI/IX YCI/H'II/ITeJ'IeI7I N ONTUYECKNX KBAHTOBbIX reHepaTopOB)

2. DONIXEH yMeTb:

aHann3npoBaTb NPOLIECChl B ONTUYECKMX KBAHTOBbLIX FreHepaTopax C MCMofb30BaHNEM KMHETUYECKUX
yPaBHEHMWIA U MATPMYHOrO MeToaa

3. OONXEeH BnageTb:

TeopeTU4HECKNMMN 3HAHUAMN O CTATUYECKUX N ANHaAMNYECKUX NpoLecCax B aKTUBHbIX cpenax "
ONTUYECKUX KBAHTOBbIX reHeparopax

4. nONXeH OJEMOHCTpMpoOBaTb CMOCOBHOCTb 1 FOTOBHOCTb:

- MOCTaHOBKE Lienu 1 BbiBOpY NyTei ee NOCTUXEHUS, HACTOMYMBOCTb B JOCTUXEHNUN LIeNU;

- KPUTUYECKMN NEepPeOoCMbICNINBATb HAKOMNEHHbI OMbIT, U3MEHSATb MPU HEOHX0AMMOCTM NPOdOUb
CBOEei NpodoeccroHanbHoOn 0eaTenbHOCTH,

- pa6OTaTb CaMOCTOATEeNbHO U B KOJINEKTUBE, PyKOBOOUTb NtOObMA N NOOYNHATBLCA;

- CaMOCTOATENbHO NPUObpeTaTh HOBblE 3HAHUS, UCMOMNb3YS COBPEMEHHbIE 0O6pa3oBaTeNbHbIE U
MHPOPMALIMOHHbBIE TEXHONOT K,

- cobupartb, 0606wWwaTh U MHTEPMNPETNPOBATL C UCMO/Ib30BAHNEM COBPEMEHHbIX MHAPOPMALIMOHHBIX
TEXHOMOMNA MHAPOPMaLMo, HEOHXOAUMYIO AN (POPMUPOBAHMS CYXAEHWIA MO COOTBETCTBYIOLNM
creumanbHbIM, HayYHbIM, COUMaNbHbIM U 3TUYECKMM Npobnemam;

- MCNONb30BaTh 6Ha30BblE TEOPETUHECKNE 3HAHUS (B TOM YMCNE MO ANCLMMNIMHAM NPogoMImM3aumnm)
L5 PeleHns NpohecCnoHanbHbIX 3aaay;

- NPUMEHSITb Ha NpakTuKe 6a3oBble NPOCECCOHANbHbIE HABbIKY;

- MOHUMATb NPUHLMMNbLI PaboTbl 1 METOAbI 3KCMyaTauuy COBPEMEHHOM PaaN03NEKTPOHHON 1
ONTUYECKOI annapartypbl 1 060pyAOBAHUS;

- UCNONIb30BaTb OCHOBHbIE METOAbl PaaNOPU3NYECKUNX VI3MepeHVII7I;
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Mporpamma amcunnnmHbl "OCHOBbI PU3MHECKMX MPOLLECCOB B ONTUYECKMX KBAHTOBbIX reHepaTopax”; 03.03.03 Paguodunsuka; seaywmi
Hay4YHbI COTPYAHWK, O.H. (noueHT) Cemawko B.B.

- BNafeHne KOMMbTEPOM Ha YPOBHE OMbITHOrO Nosib30BaTens, NPUMEHEHUIO NHGOPMALIMOHHbIX
TEXHONOrUA Ans peweHns 3agady B 06nacT pagnoTexHUKn, paanoanekTPOHUKN 1 paanounsnkn (B
COOTBETCTBUM C Npodoununsaumnen);

- K NpodheccuoHanbHOMy PasBUTUIO U CaMopPas3BUTUMIO B 061aCTV pannogUanki 1 3N1eKTPOHUKN.

4. CTpyKkTypa U cogepXxaHue OUCLUMNIUHBI MOAYNS
Obwas Tpya0eEMKOCTb AUCLMMNIMHBI cocTaBnseT 3 3a4eTHbix(ble) eanHuL(bl) 108 yaca(os).
dopma NPOMEXYTOHHOIr0 KOHTPONS ANCUMNMNINHBI 9K3aMeH B 8 ceMecTpe.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6annos, U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO NS OOMnycKa K 3a4eTy
28 6annos.

86 6annos n 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (YO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENLHO" (Heya.).

4.1 CTpyKkTypa u coaepxaHue ayauTopHOW paboTbl MO AUcUMNIMHe/ MORYIO
TemaTuueckui NnaH AUCLUNINHBI/MOAYNS

Buabl n yacobl
Pasnen ayauTopHOM paborThbl,
Hepens MX TPYD0EeMKOCTb Texkviive opMbl
N DMKAL:,M""V,"HH/ CeMecmcemﬂ'crpa (B yacax) Y(L:HTpﬁﬂp
o Nek unllPakTyeckueflaboparopHeie
L 3aHATUSA pabortbl

Tema 1. 1. lNpoueccol B

aKTMBHbIX Cpefax B

YCNOBUSAX OTCYTCTBUS i
1-lhazepHoit reHepaLim 8 1-4 6 0 0

(NpefreHepaLmVoHHbINA

nepvon)

Tema 2. 2.
2.|CtaunoHapHas 8 5-10 8 2 0 Konnoksuym

nasepHas reHepauus

Tema 3. 3.

HecTtaunoHapHbin
3. PEXMM NasepHoN 8 1113 | 4 0 0

reHepauum

Pedpepar

Tema 4. 4. OCHOBHblE
4. TUMbI 13608 8 14-18 0 26 0 MNpeseHTaums

Tema . Itorosas OK3aMeH

8 0 0 0

" |dopma KoHTpoOnNA

Ntoro 18 28 0

4.2 CopepxaHvue oUCLUNMUHbBI

Tema 1. 1. lNpoueccbl B aKTUBHbIX Cpeaax B YC/IOBUAX OTCYTCTBMA Na3epHON reHepauum
(npeareHepauMoOHHbIA Nepuoa,)

JNIeKLMOHHOoe 3aHsitne (6 4yaca(os)):
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Mporpamma amcunnnmHbl "OCHOBbI PU3MHECKMX MPOLLECCOB B ONTUYECKMX KBAHTOBbIX reHepaTopax”; 03.03.03 Paguodunsuka; seaywmi

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

Tema 1. lNpouecchl B aKTUBHbIX Cpeax B yCNOBUSAX OTCYTCTBUSA Na3epHO reHepauunm
(npeareHepaunoHHbI nepuon) Jlekumns 1. OCHOBHbIE MOHATUSA U ONPEeaeneHnsl, OTHOCAWMECS K
KB2QHTOBOW 3NEKTPOHUKN N ou3nKe nasepos. Jlekums 2. BepoaTHOCTHbIM MeToda onncaHms
npoueccos B KMC. Ontnyeckuin cnekTp. Jlekuns 3. BepoSTHOCTHbIA METOA, ONUCaHNS
MHoroypoBHeBbix KMC B cTtaunoHapHoM pexunme Jlekuns 4. BepoSTHOCTHbIN METOA ONUCAHNS
MHoroypoBHeBbix KMC (HecTtaumoHapHbIl pexunm, SHepretudeckuin banaHc, JlloMmHecueHLmMs).

Tema 2. 2. CtraumoHapHas nasepHas reHepauus
NeKLuMoHHoe 3aHsiThe (8 yaca(os)):

Tema 2. CtaumoHapHas nasepHas reHepauns Jlekumsa 5. OgpdoekTbl B aKTUBHbIX Cpeaax B
OTCYTCTBMM pe3oHatopa, KBaHTOBble YCUNUTENM 1 04HOMNPOX0aHbIe nasepsbl. Jlekuus 6.
KonebartenbHble cnuctembl onTnYeckoro ananasoHa. Jlekums 7-8. CtaumoHapHas nasepHas
reHepaumns. SHepreTnyeckmne xapakTepuctukm nasepa. banaHc aHeprmum. MowWHOCTb reHepauumn n
notepb BHyTpUW akTnBHOM cpenbl (AC). Jlekumnsa 9. TpexypoBHeBas cxema nasepHoro reHeparopa.
Nekuma 11-12. YeTbipexypoBHeBasi cxema nasepHoro reHeparopa.

npakTnyeckoe 3aHsitne (2 4aca(os)):

npoBegeHne KONnoKsmyma

Tema 3. 3. HectauuoHapHbIN peXum nasepHon reHepauum
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

Tema 3. HectaumoHapHbIn pexunm nasepHoin reHepaumnm Jlekums 13-14. HectaumoHapHbIA pexmm
nasepHon reHepaunn. Jlekums 14-15. Pexum reHepaumm ruraHtckoro nmnynsca

Tema 4. 4. OCHOBHbIE TUIMbI STa3epoB
npakTnyeckoe 3aHsitne (26 4aca(os)):

NOAroTOBKa pedoeparos v npedeHTauuii no temam: 1. Lymbl B onTnyeckux ycnnutensx u
reHepatopax 2. [Mpouecchl B razosbix nasepax (He-Ne nasep) 3. [Npouecchbl B MOHHbIX ra30BbIX
nasepax (Ar-nazep) 4. lNpoueccol B ra3oBbix nasepax Ha konebatenbHo-BpalaTenbHbiX nepexonax
(CO2-nazep) 5. MNpouecchl B rasopaspsaaHbIX nasepax BbICOKOro AaBfeHUS U ra3ognHaMn4eckmnx
nasepax 6. Npoueccol B razopaspsgHbiX nasepa Ha camoorpaHuUYeHHblx nepexonax (/lasep Ha
napax meawn) 7. lNpoueccol B razopaspsaHbiX nasepa Ha camoorpaHnydeHHbIx nepexogax (N2-nasep)
menwn) 8. Mpouecchl B nazepax Ha pacTBopax opraHmyeckux kpacutenei 9. MNpuHumnnbl paboTbl
NoNynpPOBOAHMNKOBBIX 1a3epoB (METOAbI CO3AaHUSA MHBEPCHOW HaceneHHocTn) 10. CoBpeMeHHbIe
NONyNpPOBOAHNKOBBIE Na3epbl (MHXEKUNS HOCUTeNe, reTepocTpykTypbl) 11. MprHUMnbl paboThl
Nas3epoB Ha LieHTpax okpacku. 12. Jlasepbl Ha CBOOOAHbIX 3NEKTPOHAX U PEKOMOMHALIMOHHbIE
(nnasmeHHble) nasepbl 13. Xumnyeckuin nasep. 14. SkcuMepHbIe nasepbl.

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLUMMIUHBI (MOLYNISA)

Buabl
y Popmbl KOHTpONS
Pasnen Hepnens | camoctositenbHon [TpymoeMKOCTb b
N AucumnnuHbl CeMeCTpcemeCTpa pabothbl (B yacax) camoc;oss:)TTebrIleow
CTY[eHTOB P
Tema 2. 2. noaroToBka K
2.|CtaumoHapHas 8 5-10 KOMTIOKBUVM 5 KONNOKBUYM
nasepHas reHepaums ymy
noaroToBska K
15 npeseHTaumns
Tema 4. 4. OCHOBHblE npeseHTauum P H
4, 8 14-18
TUNbl Na3epoB noaroTtoBka K 15 edpepar
pecpepary pepep
Ntoro 35

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

PeanmsyeTcsi MOﬂ,yﬂbHO-peVITMHFOBaﬂ cuctema. [ng atoro yqe6Hb||7| Martepunan pasnenseTcs Ha
nornyeckun 3aBeplieHHble 4acTh (MO,EI,yﬂI/I), nocne n3y4eHnms KOTopbIX npenycMatpmnBaeTcs
aTTectauus B suae Konjiokesnyma (1 0-a Hepens ceMeCTpa) N TeKyWwmnx KpaTknx onpocos CTyOeHTOB.
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Y4ebHblii MaTepuan nanaraetcsi CTyaeHTam B BUIOE NEKLMA C UICNONb30BaHNEM MyNbTUMEONAHOMO
KOMMneKca, MprMyeM B Havane n3noXxeHns HoBblX TEM B MHTEPaKTUBHOI chopMe B Buae becenpl
N/Mnn KpaTKoro onpoca oby4aroWmxcs BbiSBASETCS YPOBEHb X 6A30BO NOArOTOBKM M UMEIOLMECS
B Heli npobenbl. C y4eToM NocnenHnX KOPPEKTUPYETCS 1 oopMUpyeTcst cTpaTerns ganbHenwmnx
NEKLIMOHHbIX 3aHSATUIA. B npouecce 0by4eHns NpakTUKYOTCS AEMOHCTPALMOHHbIE OMbIThbl HA
Hay4YHOM U y4ebHo-Hay4YHOM obopynoBaHun kadeapbl n nabopatopun HAT MPC 1 K3.

HaunHas ¢ cepenmHbl cemectpa (8-10 Henenun) peannayroTcsl NPOEKTHble METOAbI 00y4eHUs,
npennonaratwLme caMocTosTENbHOE U3yYeHWe CTyAeHTaMu OnpeneneHHoro pasaena AncuUnnInHb
1 NpeacTaBneHns NoyYeHHbIX pe3ynbTaToB B BUAe nybnnyHom npeseHTaumm n pegoepara. Mpuyem,
C Uenbto BOBNEYEHMS B NMPOLIECC M3YHEHNS1 AAaHHOW TEMbl MAKCMaNIbHOrO YCna CTyLEHTOB,
aKTUBM3aLMM NX TBOPHECKOW paboThbl (CAMOCTOSATENbHOrO OCYWECTBEHNS LenenonaraHus, cbopa
HeobxoanMOI NHCpopMaLIMK, ee aHaNn3a C PasHbIX TOYEK 3PEHNS, DOPMUPOBAHNS BbIBOLOB U
3aK/04EHMSI, CAMOKOHTPONSA NpoLecca Noy4yeHnst 3HaHWA 1 ero pesynbTaToB), MCMONb3YHOTCA
MeTOLbl rPYNMOBOV N B3aUMOOLIEHKW: PELeH3NpoBaHNe CTyaeHTamm paboT apyr apyra u
OMMOHNPOBAHMNE MM NMPOEKTOB.

6. OueHOuYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCrneBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4e6HO-MeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. 1. lNpouecchbl B akTUBHbIX Cpeaax B YC/IOBUSIX OTCYTCTBUS Na3epHOMN reHepaumu
(npenreHepauUVOHHbIN Nepuo.a)

3K3aMeH
Tewma 2. 2. CtraumoHapHas na3sepHas reHepauus
KONMOKBUYM , NPUMEPHbIE BOMPOCHI:

HeobxonmMmMo NpoaeMOHCTPUPOBATL YCBOEHHbIE 3HASIHUS MO NEPBOI YaCcTn Kypca U pewnTb
NpennoXeHHble TeCTOBble 3aaaun. MNpumepbl 3aaay 6€3 NOSCHAWNX PUCYHKOB NPUBELAEHbI HUXE.
3apadva € 1 PaccMoTpeTb BOMPOC HAaCbIWEHMS NOrMoWeHNs N3ny4eHuns, pe3oHaHCHOro nepexonam
1—-2 n 2—3. MocTtpomnTb 1 0b6ocHoBaTh xo4 3asucumocTy Knorn(v12)=f(PBo36) n onpenenntb
napameTp 1 MHTEHCUBHOCTW HACBIWEHMS NPU 3a4aHHbIX YCNOBUSIX. YUUTbIBATb TONbKO 0603HAYEHHbIE
Ha PUCYHKe nepexogbl Mexay aHepreTndeckumm coctosHmamm! 3anava € 2 PaccMoTpeTb BONPOC
HacbllWeHMS NOrNowWweHnsa n3ny4eHuns, pe3oHaHcHoro nepexogam 1—2 n 2—3. lNMoctpounTb 1
obocHoBaTb xo4 3aBucumoctu Knorn(v12)=f(PBo36) n onpenente napameTp v MHTEHCUBHOCTH
HaCbILWeHNS NPY 3a4aHHbIX YCNOBUSAX. YUMTbIBATb TONbKO 0603HA4YEHHbIE HA PUCYHKE Nepexoapbl
MeXay sHepreTudecknmm coctosaHusammn! 3agada € 3 Onpenenvtb MakCMManbHbI KOIAPULMEHT
ycuneHus cpenpl Ha nepexogax 4—3, 4—2 n 3—2. Bo3byxaeHne Ha nepexoae 1—4. YuntoiBaTb
TONbKO 0603HAYEHHbIE HA PUCYHKE MEPEXOdbl MEXAY SHEPreTMyeckummn coctosHusimm! 3anava € 4
Onpenenutb YCNOBMSA OOCTUXEHNS yCUNeHUs Ha nepexone 3—2. Bo3byxaeHne Ha nepexone 1—4.
PaccmotpeTb 3 cnyyas: YuntbiBaTb TONbKO 0603HAYEHHbIE HA PUCYHKE NEPEXOAbI MEX DY
SHepreTudecknmmn coctosaHnsaMun! 3agada € 5 OnpenenvTb KBAHTOBbIV U SHEPreTUYECKNIA BbIXOAbI
NOMUHeCLeHUMM Ha nepexone 3—2. Bo3byxaeHve Ha nepexone 1—4. YuntbiBatb TONbKO
0003HaYeHHbIE Ha PUCYHKE MepexXodbl MEXAY dHEPreTM4eckuMm coctosHusimm! 3apaya € 6
OnpepnennTtb 3aKOHbI pasropaHns 1 3aTyxaHus NIOMUHECLEHUUN Ha nepexone 3—2 npu
pPe30HaHCHOM BO36yXOEeHNM CUCTEMbI KBAHTaAMW C aHepruei E2-E1. YunTbiBaTh TONbKO
00603HaYeHHbIE HA PUCYHKE NEPEXOabl MeXAY SHEPreTUYECKUMUN COCTOSHUSAMN!

Tema 3. 3. HectauuoHapHbIN peXum nasepHon reHepauum
9K3aMeH

Tema 4. 4. OCHOBHbIE TUMbI NNa3epoB

npeseHTauns , NpUMepHble BONPOCHI:
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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

pegoepart , NpUMepHbIe TEMbI:

TeMbl Npe3eHTaumnin N0 MaTepranam noaroToBneHHbIx pedpepatos: 1. LLymbl B onTryeckmx
ycunutensix n reHeparopax 2. [Npouecchl B ra3osbix nasepax (He-Ne nasep) 3. Npouecchl B MOHHbIX
ra3oBblx naszepax (Ar-nasep) 4. MNpouecchl B ra3oBbix fladepax Ha konebaTenbHO-BpallaTenbHbIX
nepexonax (CO2-nazep) 5. lNpouecchl B ra3opa3psaaHbix nasepax BbICOKOro AaBlEHNS U
raszogmHammyeckux nasepax 6. [pouecchbl B ra3opaspsaaHbix nasepa Ha caMoorpaHuyeHHbIX
nepexonax (/lazep Ha napax mean) 7. lNpouecchl B ra3opaspsaiHblx nasepa Ha camoorpaHNYeHHbIX
nepexonax (N2-nazep) mean) 8. lNpouecchl B nazepax Ha pacTBoOpax opraHN4eckumx Kkpacutenem 9.
MpuHUMNbl paboTbl NONYNPOBOAHMKOBLIX Na3epoB (METOAbI CO3AaHMS MHBEPCHON HaceneHHocTu) 10.
CoBpeMeHHble MoNynpPOBOAHNKOBbIE Na3epbl (MHXEKUNS HOCUTENER, reTepoCcTpyKTypbl) 11.
MpuHUMNbl paboTbl Na3epoB Ha LieHTpax okpacku. 12. Jlazepbl Ha CBOOOLHbBIX ANEKTPOHAX W
pPeKoMbMHaLMOHHbIe (Mna3MeHHbie) naszepbl 13. Xumnyeckuii nasep. 14. SKCUMepHble nasepbl.
TpeboBaHus k npeseHTauun: Microsoft Power Point, 10-12 cnaiinos, 0o 20 MuH. goknag, 10 MUH.
obcyxaeHve n Bonpocbl Paiinbl NpeseHTaunm n TekcTa HeobxoanMo BbiCnaTb MUHUMYM 3a 1 CyTKM
10 noknaga Ha e-mail: uad4pcy@mail.ru, vadim.semashko@ksu.ru PekomeHoyemas cxema
pedhepara. 1. Prusnyeckme CBOMCTBA BeWECTBa (CXeMa SHEPreTUYEeCKNX COCTOSHUIA, HA KOTOPbIX
npennonaraeTcs OCylWeCTBMTb Na3epHy0 reHepaunio; NpenMyLwecTsa/HefocTaTkn GaHHOro
arperaTHOro CoctosiH1st paboyero BeuecTtsa) 2. Bo3aMoxHble cnocobbl OCYWEeCTBNEHUS HAKauku 1
dom3nyeckme NpoLecChl, NPMBOASIWMNE K CO3AAHNIO UHBEPCHOM HACENEHHOCTN (Hanpumep, guanka
9NEeKTPUYECKOro paspsana B rasax, nepegada sHeprum Mexay noHamum, onTuyeckue
NHOyuMpoBaHHble nepexoapl 1 T.M.) 3. NpakTuyeckas peanudaumsa nasepa (KOHCTPYKUUK
ocseTtuTenei, pesoHatopa 1 1.n.) OCHOBHblE 3HEepreTnyeckme, CnekTpanbHble, BDEMEHHbIE U
NPOCTPAHCTBEHHbIE XapaKTePUCTUKN) 4. NMprMEHeHMa [aHHOro TMna nasepos

UtoroBas cpopma KOHTpons
SK3ameH

[MprMepHble BOMPOCHI K 9K3aMeHy:

CamocTosiTenbHasl paboTta CTyOeHTOB NO3BONSIET PA3BUTb CleayoWme KOMNETEHLUNN:

B AMCKYCCUSX N YCTHbIX OTBETax B xoae 3aHaAtui - OlNK-1, OrNK-2, OrkK-3, rnk-1, rnK-2

npwn nogrotoske kK konnoksuymy - OMNK-1, ONK-2, OrK-3, OrK-4, NK-1

npu Noarotoske pedepatos u npedeHtauui - OrNK-1, ONK-2, OrkK-3, OrikK-4, rk-1, rik-2
npu noarotoske kK ak3ameHy - OlNK-1, OlK-2, OrK-3, Ol1K-4, MNK-1, rkK-2
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TekywWwunin KOHTPOSb YCBOEHUS MaTtepuana ocylecTBNseTCcs B Buae Konnoksnyma (12-a Henens
CeMecTpa) 1 TEKYLLMX KpaTKMX ONPOCOB CTYAEHTOB, a TakXXe NyTeM NoAroTOBKW Npe3eHTaumm n
pedoepartos rno Temam 4-0ro pasgena oucumnnanHbl. AToroebin KOHTPOMb - 9K3aMEH.
lMpennonaraemble n TeMbl Npe3eHTaums/pedpepatosB NnpreeneHbl B COOTBETCTBYOWMX pasaenax.
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, WUPWHbI CNEKTPaNbHbIX MHUIA, penakcaunoHHble NPoLecChl.

2. 3aBUCMMOCTb NOPOroBON aHepruu, BbixogHon MowHocTn 1 KNI nasepa ot napameTpos
pe3oHaTtopa. OnTuManbHble NapameTpbl pe3oHaTopa ans TpexyposHeBoi cxembl OKI .

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

1. CnekTpanbHble N NHTerpanbHble KO3MULUMEHTbI DHWTENHA. BEpOATHOCTHLIA METOA ONUCaHUA
NpPOLLeCCOB MOr/OWeHNS, NIOMUHECLEHLNN U YCUNEHNSA U3NYYEeHUS.

2. banaHc aHeprum yetbipexyposHesoro OKI™ B pexunmMe ctaumoHapHOM nasepHon reHepaumnm.
"eHepupyemas MOWHOCTb M MOPOroBbIE€ YCNOBUSA BO3HUKHOBEHUS Na3epHON reHepaumnn.

3. duaunyeckune npoLecchl B aproHOBOM nasepe.
Bunet ¢ 4

1. HaceneHHOCTN 3HepPreTUYeCcKnx COCTOSIHWIA, UX NPY POCTE MOLWHOCTN Hakayky N KOadMUNEHT
ycuneHus 4-yposHeBoit cxeMbl OKI™ B OTCYTCTBMM Na3epHOro pesoHartopa.

2. CBoiicTBa cUCTEMbI C ABYMSI YPOBHSIMU 3HEPrun. MNMoHsATMe 06 MHBEPCHOI 3aCeNeHHOCTH.
3. MNpouecchbl B ra3oBbix Nasepax Ha konebatenbHo-BpawarenbHbix nepexoaax (CO2-nazep)

Bunetr @ 5

1. HaceneHHOCTN aHepreTnyecknx COCTOSHUM, UX MPU POCTE MOLHOCTU HaKavykm 1 KoapdunumeHT
ycuneHnsa 3-yposHeBon cxembl OKI™ B OTCYTCTBUM Na3epHOro pesoHaTopa.

2. CBoiicTBa MHOrOypoOBHEBLIX CUCTEM. [lapameTpbl HENMHENHOCTM MHOFOYPOBHEBbLIX CUCTEM.
3. MpuHUMNbI paboTbl Na3epoB Ha LEHTPax OKPackMy.
BuneTr @ 6

1. NornoweHue n ycuneHusa ceeta. MowHocTb nornoweHns. KoagonuneHT n cevyeHme
NOrNOWeHNs/yCuneHuns.

2. . YpaBHeHus CtaTua-ge-Mapca. Pexnm cBo60OHON reHepaunn.
3. lNonyyeHne NHBEPCHOM 3aCeNeHHOCTN B MOHHbIX Na3epax.
bunetr @ 7

1. KoadhdpmumeHT 1 ceveHme nornoweHus/ycunenms. Napametp n MHTEHCUBHOCTb HACBIWEHUS.
BnnsHne agodhekToB HAChIWEHMS HA CNEeKTPanbHbIE NONOCHI.

2. OHepreTuyeckune xapaktepuctmkm OKI™ B ycnosusx "camoorpaHM4eHHOCT" na3epHoro nepexoaa.
CpaBHeHue xapakTepuctmk 4-x n 3-x yposHesbix cxem OKI ..

3. Kayctuka nonsi B pe3oHatopax pasnnyHblX TUMOB.

Buner @ 8

1. 9BONOLUMSA HACENEHHOCTEN NPY POCTE MOLHOCTM HAaKa4yky Npu OTCYTCTBUN 1 HANMYMKN NA3EepPHON
reHepauun. banaHc sHeprum YeTbipexyposHesoro OKI™ B pexume cTtaumoHapHoi nasepHol
reHepauuu.

2. DHepreTuyeckne, BPEMEHHbI U CNeKTpanbHble XapakTepUCTKN NIOMUHECLIEHLIMN.
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3. [ndpakumoHHble NoTepn 1 pacnpeaeneHHas obpaTtHas CBsi3b.

BuneTr @ 9

1. MNoHATME aKTMBHOW cpeabl U 3pPeKTbl B aKTUBHbIX Cpefax B OTCYTCTBMU pe3oHaTopa (ycuneHHas
CMOHTAHHAs NIOMUHECLIEHLINS, CBEPXU3NYYEHNE N CYNEPIIOMUHECLIEHLIMS. )

2. Mopor reHepauunn n ee KM onsa tpexyposHeso cxembl OKT .
3. dusmnyeckne npoLeccobl, UCNonb3yemble O/ HAKAYKU B ra30BOM paspsae.

Bunetr ¢ 10

1. KBaHTOBbIE YyCUNINTENMN N TEHEPATOPbI B peXnMe beryLiein BonHbI.
2. Mpoueccobl B nazepax Ha pacTBOpax opraHNYeckmx kpacutenen
3. CpaBHeHMe xapakTepucTtuk 4-x n 3-x ypoeHesbix cxem OKI .

Bunet @ 11

1. CBoiicTBa Nna3epHbIX pe3oHaTopoB ( 40OPOTHOCTb, YCNOBUS pe30HaHCa, Modbl, BPEMS XN3HM
MOObl, KOHKYPEHUMS MOL, ).

2. MornoweHwne n ycuneHusi ceeta. MowHocTb nornoweHust. KoagoguumneHT n ceveHne
nornowexus/ycunenus. NapameTp 1 UHTEHCMBHOCTb HACIWEHNS.

3. KN nasepa.
Bunet @ 12

1. OCHOBHbIE TUMbI ONTMUYECKMX PE30HATOPOB. YCTOMYMBOCTL pe3oHaTopa. Kayctuka nons B
pe3oHaTopax. PacnpeneneHHas obpartHas cBS3b.

2. MpuHLUMNbI paboTbl MONYNPOBOAHMKOBBIX TA3EPOB (METOAbI CO34aHNS MHBEPCHOW HACENEHHOCTI)
3. MeToabl OCyWECTBNEHNS aKTUBHON MOLYNALUMN LODOPOTHOCTH.

Bunetr € 13

1. HeobxoauMble 1 0OCTaTOYHbIE ycnoBms BO3HUKHOBEHUA CTaLI,I/IOHapHOIZ red{epauunn. Cpe,u,an7|
KO3(PPULIMEHT yCUNEeHns aKTUBHOMN cpenbl N MOWHOCTb na3epH0|7| red{epauun. 3akOH BblaeNneHuns
dHEeprnn redepaunn rno aKTUBHOW cpene.

2. 3HepreT|/|'-|eCKv|e, BPEeMEHHbI 1 CreKkTpanbHble XapakTepUuCcTukn NloMMHeCLEeHUNI.
XapaKTepMCqueCKme BpeMeHa. MoLwHOCTM NIOMUHECLIEHUMN U TEMNOBLIAENEHNS. TymeHme
NnOMNHECUEeHLINN. SHepFeTI/IHeCKVIVI M KBAHTOBbIM BbIXOL MIOMUHECLIEHLNW.

3. duaunyeckne NpUHLMNbI PYHKLNOHUPOBAHNS 9KCMMEPHbIX TA3EPOB.

Bunet @ 14

1. 3aBNCUMOCTb BbIXOLHOW MOLHOCTM fasepa OT napamMeTpoB pesoHaTopa. OnTuManbHble
napameTpbl pe3oHaTopa. PesepBbl yBENNYEHNS NOTOKOB NA3EePHOro N3Ny4YeHns. HepreTnieckunin
BbIXOL (30PEKTUBHOCTb) reHepaunn.

2. OpraHnsauus NonoXuTenbHo obpaTHOM CBA3M B ONTUYECKOM AMana3oHe (HEBO3MOXHOCTb
NCMNONb30BaHNS 06 BEMHbIX PE30HATOPOB, OTKPbIThIE pe3oHaTopsbl). JoOPOTHOCTL OTKPLITOro
pe3oHaTopa. YCnoBsus pesoHaHca.

3. MpuHUMNbI paboTbl Na3epoB Ha LieHTPax OKpPacKu.

7.1. OcHOBHas nuTteparypa:

1. OnTturka : y4ebHoe nocobue ans By3os /. C. laHacbepr .? N3pnaHue 6-e, cTepeoTmnHoe .?
Mocksa : PUSMATIINT, 2006 .? 848 c. : 294

2. ®usuka. BonHosas ontuka. KBaHToBas npupona nany4yeHuns. SneMeHTbl aTOMHOM 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 c.: 60x90 1/16.(n) ISBN 978-5-9558-0350-0, 500 aka3.
http://znanium.com/bookread.php?book=438135

3. HemTpénep B., CoBpemeHHas nazepHas cnekTpockonus (y4.nocobue)/B.Oemtpénep,( nep. ¢
aHrn.) - DonronpyaHbii: UHTennekT,2014. - 1071c. 10
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4. lWanoea, M. A. OCHOBbI ONTO3NEKTPOHMKM U Na3epPHOI TEXHUKU [9NEKTPOHHBIA pecypc] : y4eb.
nocobve No aHrNMInCKoMy Si3biky NS TexHudecknx By3os / V. A. LLlanoBsa. - 2-e nag., ctepeoTun. - M.
: ®JINMHTA, 2011. - 235 c. - ISBN 978-5-9765-0040-4.
http://znanium.com/bookread.php?book=454727

5. duaunyeckne ocHoBbI 3NeKTPOHNKM: YuebHoe nocobue / B.B. YMpuxuH; YHukom Cepsuc. - M.:
Anbdpa-M: HULU NHdppa-M, 2012. - 304 c.: un.; 60x90 1/16. - (TexHonornyeckunin cepsuc).
(nepenner) ISBN 978-5-98281-306-0, 1000 ak3. http://znanium.com/bookread.php?book=316836

7.2. lononHutenbHasa nuteparypa:

1. H.B.Kapnos, Jlekunn no kBaHTOBOW anekTpoHuke. M.: "Hayka",1988.

2. Wawnos, A. B. OCHOBbI CBETOTEXHUKMN [ONEKTPOHHBIN pecypc] : y4ebHmk ons By3os / A. b.
Wawnos. - N3a. 2-e, pon. n nepepab. - M. : Jloroc, 2012. - 256 c. - (HoBasi yHnBepcu- TeTckas
6ubnunoteka). - ISBN 978-5-98704-586-2. http://znanium.com/bookread.php?book=469432

7.3. UHTEepHeT-pecypcChbl:

KHUI NO KBAHTOBOW 9NEKTPOHUKE, OM3MNKE Na3epoB U CNEKTPOCKONUM -
http://www.umup.narod.ru/cat20.html

KHUI NO KBAHTOBOW 3NEKTPOHUKE, OM3NKE Na3epoB U CNEKTPOCKOMNUM -
http://portal.kpfu.ru/main_page?p_sub=8224

KHWUMM NO KBAHTOBOW SNEKTPOHMKE, OM3MKE Nasepos 1 cnektTpockonuu - http://www.knigafund.ru/

KHUMX NO KBAHTOBOWM SNEKTPOHMKE, OU3KKE Nas3epos N CNEKTPOCKOMNUK -
http://www.ph4s.ru/book_ph_spektroskop.html

KHUM NO KBAHTOBOW 3N1EKTPOHMKE, ON3KMKE Na3epoB 1 crnekTpockonuu - http://www.natahaus.ru/

KHUI MO KBAHTOBOW 9NEKTPOHUKE, OU3UNKE NasepoB U CNEKTPOCKONUK -
http://lib.myilibrary.com/Home.aspx

3NeKTPOHHas bubnnoTeyHas cuctema - http:/znanium.com
anekTpoHHasa bubnnoteyHas cuctema Mispatenbcrsa - http://e.lanbook.com

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUMIUHbBI(MOOYNS)

OcBoeHune ancumnnnmnHbl "OCHOBBI don3n4YeCcKmnx NpoLEeccoB B ONTUYECKUX KBAHTOBbIX reHepaTopax"
npeanonaraeT UCrnoib3oBaHMe cneayruwero MmatepmanbHO-TEXHNYECKOro obecneyeHuns:

MynbTumMeouiiHas ayantopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT U3 UHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YNpaBneHns, OCHaleHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin BuaAeo n ayamno
nHGopMaLMK, NONYYEHNS N Nepeaayn aNeKTPOHHbIX AOKYMEHTOB. TUNoBas KoMnnekrauus
MyNbTUMEANAHOW ayANTOPUN COCTOUT U3: MyNbTUMEAMAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOMO
MPOEKLIMOHHOIO 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXEe MHTEPAKTMBHOW TpMbyHbI NpenonaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHUTOP C AMaroHanbio He MeHee 22 OI0AMOB, NEPCOHANbHBIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He HuXxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOoH, 6ecnpoBoAHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTepAerChl
noakntouermns: USB,audio, HDMI. MHTepakTmBHas TpmbyHa npenoaaBatens SBnseTcs KnoyeBbiM
3NEMEHTOM yNpaBNeHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B EOMNHYIO CUCTEMY, U CIYXUT
NONMHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMMW, MPAKTUYECKUE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Kku
obyyarowwmxcs B yA06HON 1 OOCTYMHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
MNHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMCE C MCNONb30BAHMEM B MpoLecce 0by4yeHns BCex
KopropaTtusHbIX pecypcoB. MynbTumeouniiHasa ayamTopus TakXe OCHaLWeHa WMPOKOMONOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTEPHOE 060pYyn0BAHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWUX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHeHWNn obpa3oBaTenbHbIX CTAHOAPTOB U BKAOYAET y4ebHUKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEANnN, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAMYeCcKasa nutepatypa Ans AaHHON AUCLMINAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatenbctea "flaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 96C Mapnatenbctea "/laHb" BkioYaeT B cebs 9nekKTPOHHblE BEPCUM KHUM N34aTenbcTBa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe 3NeKTPOHHbIe BEPCUM
NepuoaNYEeCKNX U3aaHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. ObC
Na3patenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOM, y4ebHOM nuTepaTtype 1 Hay4HbIM
NeprvoanYeCcKUM N34aHNSIM MO MakCUManbHOMY KOMYECTBY NPOGUNbHBIX HaNpPaBneHWii ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Npas.

yyebHoe obopynoBaHme cneunpakTukyma "KeaHToBas paanodunarka” ¢ MeToam4yeckmm nocobusmu,
Hay4Hoe 1 y4ebHo-Hay4Hoe obopynosaHue kadenpbl 1 HAT MPC n K3

Mporpamma coctaeneHa B cootBeTcTBumM ¢ TpeboBaHnsmm ®rOC BIO n yyebHbiM nnaHoM no
HanpasneHuo 03.03.03 "Pagnodounamka” n npodomnio NnoarotoBkn Pusnka MarHUTHbIX SBIEHWUIA .
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