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AHHOTANMA
Hucuumnnnna "®u3uKa MOIIHBIX JIa3epoB" paccMaTpuBaeT KPyT BOMPOCOB, CBS3aHHBIX C (U3UKON pabOThHI
MOIIHOTO HOHOTO (POTOAMCONNAIIMOHHOTO JIa3epa U APYTUX MOIIHBIX JIA3€POB.
B u3noxxeHnn paccMaTpuBalOTCs CIIEKTPOCKONHS Ja3epHOTo Mepexosia, 0COOEHHOCTH pabounx ra3oBbIX Cpel,
crocoObl ¥ HWCTOYHHMKHM HAKauKd, CTPYKTypa YpOBHEH HoAa B MarHMTHOM I10Jie, KMHETHKAa XWMHYECKHX
peaknuui, MpoTeKaoUMX B ra3oBoil cpene. OcoOeHHOE BHMMAaHHE YIEICHO BOIPOCAaM HAaIlpaBIEHHOCTH
W3JIy4E€HHA U TIOJyYEHHUIO BBICOKOTO KOHTPACTA U3IIy4YEHHUS.
B xozne ocBoeHus npeaMeTa CTyAEHT U3YUUT CIAEAYIOINE BOPOCHL:
CriocoObl  mony4eHusi MHBEpCHOW HacenéHHoctH. Ilapamerpsl naszepHoro ummnynbca. lIpuHIUIBL
KOHCTPYHPOBAHUS KPYITHOMACIITAOHBIX HOIHBIX JIA3€POB.
CTyIeHT MOMy4YHUT HAaBBIKK pacdeTa B OaJaHCHOM MPUOIMKEHNH BBIXOAHON 3HEPTHIO J1a3epa.
B pamkax Kypca akmeHTHpyeTcss BHUMaHUE Ha T€X BOIPOcax (PU3UKH JIa3epPOB, KOTOPBIE MPUCYIINE TIaBHBIM
o0pa3om HomHOMY (hOTOIHUCOITMAIIIOHHOMY JIa3epy.
B pamkax Kypca CTyIeHTBI 3HAKOMSTCS C KpyNHEHIIeH ycTaHOBKOM AeHcTByromien ycranoBkod mnst JITC
"Uckpa-5".
Ha mpoBogumbIx ceMuHapax CTyZEHTBHl 00y4aloTCsl IPOBOAMTH pa3iM4YHbIC OLCHKH, Kacarommuecs padoTbl
HOMHBIX ycUIUTENeH B KPyMHOMACIITaOHOM YCTaHOBKE, M3J1araloT CBOM 3HAHUS IO METOIAaM YINpPaBICHUS
napaMeTpaMu JIA3epPHOTO My4Ka.

1. leau u 3apauun

eap AUCUMNIMHBI
OCBOCHHE CTylIeHTaMU (PU3uKH pabOThl MOIIHOTO HOMHOTO (hOTOMUCOIMAIIMOHHOTO JIa3epa U JPYTUX
MOIIHBIX JIA3€POB.

3agaum AUCHUILUIMHBI

¢dbopmupoBanre 06a30BbIX 3HAHUH B 0Onactu (u3uku Ja3epoB. [Ipennonaraercs, 4yTo mocie U3y4EeHUs
BOIIPOCOB CIIEKTPOCKOIMHU JIa3epHOTo Iepexosa, 0COOCHHOCTEH padodnx Ta3oBBIX Cpel, CIOCOO0B U
MCTOYHHUKOB HaKa4YKH, CTPYKTYpBl YPOBHEH 10/]a B MArHUTHOM I10JI€, KHHETUKN XUMHUYECKUX PEaKLIUi,
MPOTEKAIOIUX B T'a30BOM CPEAe CTYAEHT OBJIAJCET HaBbIKAM HNPUMEHEHHS MOJyYCHHBIX 3HAHUH Ui
peIIeHUs] TPAKTHYECKUX 3alad, CBA3AHHBIX NPOBEICHHEM HCCIEIOBAaHUNA HAa MOIIHBIX JIA3€PHBIX
YCTaHOBKaX.

CdopmupoBars yMEHHE [0 METOAAM YIIPABIEHHS TapaMEeTPaMU MOIIHBIX JIa3€POB.

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.2 Cnocoben 0000mmars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIEIOBaHUA B 00IAaCTH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX N
npodeccuoHaIbHON 1S TeTbHOCTH

HAaYyYHbIX 3HAHHH B 00J1aCTH

OIIK-1.3 [lonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

MareMaTuku ¥ (U3UKH M CHOCOOCH WX TPUMEHSTh MpPH
peleHny 3a1a4 MpoPeCCHOHANBHON e TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
HCCIICIOBaHUH B o0jacTh cBoeil mpodecCHOHANBHOM

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
npoQecCHOHANTBEHON IS TETbHOCTH, CIIOCOOSH
Ha Hay4YHOM sI3bIKe (pOpMyIIHpOBaTh
npodeccuoHaIbHBIE 3a/1a9H

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-3 Criocoben BbIOUpath u (M) OIIK-3.1 Crocoben ananmu3upoBarh 3ajady, [JIAHHPOBAThH
pa3pabaTbIBaTh MOAXO/BI K PEIICHHIO TUIIOBBIX |[IyTH peIleHHs, Npelaratb U KOMOMHMPOBAaTh CIIOCOOBI
1 HOBBIX 3324 B 0011aCTH MPO()ECCHOHATBHON | peIeHHs

JEATeIbHOCTH, YIUTBIBAsi 0COOCHHOCTH U
OTPaHUYEHUS PA3TUUYHBIX METOJOB PECILICHHUS




OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJlu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKH B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocoObeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

OIIK-5 CniocoOeH 1 roTOB K MOBBIILICHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJISKTHBOM B chepe cBocit
podeCcCHOHAILHOM IS TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.1 Crocoben paboraTh B KOJUIEKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COLIMAJIbHBIC, STHUYECKHE,
KOH(ECCHOHAIBHBIE U KyJIBTYpPHbIE Pa3Inyust

OIIK-5.2 Bmaneer
KOJUIEKTUBOM B
eI TEIIbHOCTHU

HaBBIKOM
cthepe  cBoeit

PYKOBOICTBA  MaJIbIM
npodeCCHOHATBHOM

OIIK-5.3 Crpemurcs K TMOJYyYEHHUIO HOBBIX 3HAHMUIA,

HpO(l)eCCI/IOHaJ'IBHOMy " JIMYHOCTHOMY POCTY

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBATH U
pemIarh 3aJa4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJICA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3YyJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHATM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
EITENLHOCTH

IIK-1.2 CnocobeH BbyIBHTaTb  THIIOTE3bl, CTPOUTH
MareMaTH4ecKue MOACTH JUI ONHCAHUS H3y4YaeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAYECTBO Pa3pabOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIn)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU

HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl
[MK-3.1 TloHuMaeT NPUHIUIBI PabOTHI HCIOIBE3YEMOTO
K3 C 5 5 00opynoBaHuUs (cienmanu3upOBaHHBIX MAKETOB
-3 Criocob6en npogeccuoHanbHO paboTars ¢ NPUKITAHBIX TIPOTPAMM)
UCCIIeI0BATEIbCKUM U UCTIBITATEIbHBIM
IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT

o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CHeIHAaTN3UPOBAHHBIMHE MTAKETAMH MTPHUKIIATHBIX
MporpaMm) B n30paHHON ITPEIMETHOM 00IacTH

(MonenMpoBaHUe) € MCHONBb30BAHUEM HCCIIEIOBATEIbCKOTO
00opynoBaHus (MIAKETOB MPUKIIAAHBIX IPOTPaMM)

IMK-3.3 CnocobeH oIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOXYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAThb:




YMETB:

- CIIEKTPOCKOIIMIO Ja3epHoro mepexoga 2pl/2 — 2p3/2 atoma ioga M €ro CBEPXTOHKYIO CTPYKTYpY,
BJIMSIHUE MarHUTHBIX II0JIEH Ha XapaKTEePUCTUKU N1€PEX0/a;

- paboune BeUeCcTBa, UCIOJIb3yeMble B HOTHBIX (DOTONMCCOMAIIMOHHBIX J1a3epax, MX 0COOEHHOCTH NpU
[IPUMEHEHUY;

- Ha3HauCHHUE U XapaKTEPUCTUKUA U 0COOEHHOCTH NMpUMEHEHUs Oy(hepHbIX Ta30B;

- COCOOBI M NCTOYHUKH HAKAYKHU;

- KHHETUKY XUMHYECKUX PEaKUH U UX KIacCU(UKALHIO;

- METOABI OIPEAETICHUS 3allaCeHHON PHEPruH, PeKUM CBOOOTHOM reHepanuu, Kak OJUH M3 METOHOB
OIIpeEIICHUS 3allaCEHHON dHEPTUH;

- pasaMyHble CIOCOOBI MOIYISIMH JOOPOTHOCTH pPE30HATOpa, IPUMEHAEMble B  HOIHBIX
(hoToaMCCOIMALIMOHHBIX JIa3epax;

- 33JJAIOLIUN FeHepaTop C AKTUBHOM CHHXPOHU3aLHUEH MOJ;

- PeXUM ycuieHus1, OanancHoe npubmmwkenue, Gopmyna Opanna-Honsuka;

- TIOHATHE OTHOJIAPU3ALMM H3IY4YEeHHUs, CIIOCOObI YIIpaBilIeHUs Mosisipu3anueid n3mydeHus ((azosbie
1acTuHKY, snenus [lokkenbca, Keppa, ®apanes);

- JeNOJSIpU3aLUI0 U3JIydYeHUsl B MOIHOM J1a3epe (IBOMHOE JydyelnpesoMICHUE B ONTUYECKUX AETassX,
KyOndeckasi HeTMHEHHOCTh BO3AyXa M CTEKJIa, HATMYME MarHUTHBIX IMOJICH, MOPOXKACHHBIX TOKAMH B
HMCTOYHMKAX HAKAYKH);

- KOHTPACT U3ITyYEHUs, METOABI U YCTPONCTBA AJIS OJTyYEHHUS BBICOKOTO KOHTPACTa U3ITyUCHUS;

- OT 4Yero 3aBUCAT KauyeCTBO IIyyKa, €ro IPOCTPAaHCTBEHHO-YIJIOBBbIE XapaKT€PUCTUKU, METOAbI
MTOJTyY€HHS BBICOKOH SIPKOCTH M3Iy4YEHHS B HOAHOM JIa3epe;

- NPUHLOUOBI TOCTPOEHUS] KPYHMHOMACIITAOHOW J1a3epHON YCTaHOBKH, €€ OCHOBHBIE CHUCTEMBI (Ha
npumepe ycranoBku "Hckpa-5").

- BBIOMpaTh Tra3oBbIE CMECH M PE30HATOp IS OLEHKM 3allaCeHHOW OSHEPrMU METOIOM CBOIHOM
reHepalty, OIIeHUBATh 3allaCEeHHYI0 YHEPTHIO 110 BEINYHMHE SHEPTUU CBOOOIHOM reHepanuy;

- 110 COCTaBy T'a30BOM CMECH BBIYUCIISATH CEUCHHE YCWIJICHHS W 10 M3BECTHOMY 3HAUSHHIO TUIOTHOCTH
3araceHHOM dHepruy ko3P PUIMeHT ycuneHus ¢1adboro CUrHaia JJa3epHoro YCHUINTEIS;

- OUCHUTH JONMYCTHMBbIC MApa3UTHBIC OTPAKEHHS B JKAYIIEM pEXHME (B PEKUME HAKOIUICHHS
WHBEPCHOW HACEIIEHHOCTH);

- B 0aJIaHCHOM IPUOJIMKEHUH PACCUUTATh BHIXOAHYIO SHEPTUIO YCHIIUTENS TIPH U3BECTHOM 3araceHHOM
1 COCTaBE Ia30BOM CMECH U 33IaHHOM BXOJHOM HEPTUN yCUIIUTEILS;

- OLICHUTH HEOOXOIMMBII BaKyyM B KIOBETHI B 3aBUCIMOCTH OT BPEMEHHU HAKayKH.

BJIAJIETh:

- METOAOJIOTHEH BBIOOPA aEKBAaTHBIX METOJOB UCCIICIOBAHMS;

- HaBbIKAMH CaMOCTOSATENBHOM paboThl B maboparopuu u UHTepHETE;

- KyJBTYpO# MMOCTAaHOBKU M MOJIEIUPOBAHUS (PU3NUECKUX 3a/1a4;

- OCHOBHBIMH HaBBIKAMU TIPE/ICTABIICHHUSI CBOUX PE3YJIBTATOB Ha CEMHHAPaX, KOHPEPEHIIHSAX;

- HaBbIKAMH OCBOEHUS O0JBIIOro 00bemMa nHpopMannu, BKIodast paboTy ¢ Hay4yHOH JIUTEpaTypoH;
- OCHOBHBIMH HaBBIKaM{ HAaIIMCAHUS HAyYHBIX CTaTei.

- MaTeMaTHYECKUM MOAETMPOBAHNEM (PU3NUECKHX 3a/1a4.

- MPAKTUKOM UCCIIEOBAHUS U PEIIeHHs TEOPETUYECKHUX U MPUKIIAIHBIX 3a1a4;

- METOAaMU YIIpaBJICHUS [TapaMeTPaMy MOLIHBIX J1a3€pPOB.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIINHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Jlekrum | Cemunapsr | JlaGopar. paboTs pabora




doTonuccouuanys KaK Cc1oco6
[IOJIyY€HHs HWHBEPCHOM HACEIEHHOCTH.
Paboune BemecTBa st HOMHOTO Ja3epa.

1 1 2 2
CriekTpocKoIusl  JIa3€pPHOTO  Iepexoa.
YpOBHEH Hoja B MAarHUTHOM  IIOJIE
(addexr 3eemana).

) E:HOC06BI HaKaukd aKTUBHOM cpebl ) 4 4
HOJTHOTO Ja3epa.

3 Kunernka XHMHYECKHX IIPOLECCOB B ) 4 4
HOIHBIX Ja3epax.

4 PexxuiM cBOOONIHOM TeHepanuu B HOTHOM | ’ )
Jasepe.
[onapuzanns W3ITy4EHUSI.

5 Pacnpocrpanenue cBeTa B ) 4 4
AHU30TPOIHBIX cpenax. MeTtozst

yIpaBJICHUEM NOJIApU3aLel CBeTa.

CriocoObl  MOJYJISALIMK  JTOOPOTHOCTH B
6 HomHOM Jsa3epe. 3ajaroliye TeHepaTophl 2 4 4
HaHO- ¥ CyOHAHOCEKYH/IHBIX UMITYJIbCOB.

Pexnm YCUIICHUA B 0aJaHCHOM

7 2 4 4
MPHUOIINKESHUH.

8 [TapameTpsl J1a3epHOTO UMITYIIBCA. 2 4 34
[Tpunnune! KOHCTPYUPOBaHUS

9 KpPYITHOMACIITA0HBIX HOAHBIX Jla3epOB 1 2 2
HAHOCEKYH/IHbIX UMITYJIbCOB.

Hroro yacos 15 30 60

[TonroToBka k 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 135 gac., 3 3au.en.

4.2. Cogpep:kaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszaeiam)
Cemecrtp: 2 (Becennuit)

1. ®oTtoaucconmanysi Kak croco0 MolydeHUs] HHBEPCHOHM HacenéHHoctu. Pabouuwe BemiecTBa JUist
HoxgHoro nazepa. CieKTPOCKOMHUS Ja3epHOro Mepexoja. ypoBHeH Hoaa B MarHUTHOM monie (3¢ ekt
3eemana).

Beenenne B kypc. Mcropudeckas crnipaBka. DoTopucconuanis Kak crnoco0 MoMydeHHs WHBEPCHON

HacenéuHocTu. Pabouue BCIICCTBA JJIA fIO,I[HOFO Jia3epa.

Crexrpockornusi nazepHoro nepexona. llupruna nuaMM gromuHecueHIMH. Ponmb OydepHBIX Ta30B.
Bpewms xu3Hu atoma Hoga B BO30YKICHHOM cocTosHUU. CTpyKTypa ypoBHEH Hoga B MarHMTHOM
none (3pdexT 3eemana).

2. CriocoObl HaKaYKW aKTHBHOM cpellbl HOJHOTO Jla3epa.

CnocoObl HaKau4KKM aKTUBHOW cpenbl HomHOro jiasepa. MICTOUHMKM Hakaykd (MMITYJIbCHBIC JIAMIIBL,
OTKPBITHIN pa3ps U T.1.) UX XapakrepucTuku. [Tuponus. Pons OydepHbix ra3os.

3. KuHeTrnka XuMHU4YeCKUX MponeccCoB B I710,E[HBIX Jia3epax.

Kunernka XuMHUYECKHX MpOLECCOB B HWOOHBIX JNazepax. Kimaccuduranms XMMHUYECKHX PEaKIMU.
Peaxnuu Tymenus u pekomOuHanuu. CKopocTh XUMUYECKUX peakunii. KoncranTa ckopocTu.

4. PexxuM cBOOOJTHOM TeHepaIiu B HOJHOM Jla3epe.




PexxuM CcBOOOMHONM TeHepalul B HWOMHOM Jlazepe. DHEPrus TeHepalMu W BpeMeHHas (dopma
HMITyJIbCa.

Pexnm CBO60Z[HOﬁ TrCHCpallun, KaKk croco0d OLICHKH 3allaceHHON OHCPTHUU

5. llomspuzanms wusnmydeHus. PacmpocTpaHeHWe CcBeTa B aHU3O0TPONHBIX cpefax. MeTonbl
yIpaBJICHUEM NOJIApU3aLUel CBeTa.

[Tonspuzauust w3nyyeHus. M30TponHble W aHM30TPOIIHBIE cpenpl PacnpocTpaHeHue cBeTra B
AHU30TPOMNHBIX cpenax. MeTonsl ynpasineHueM monspusanueil cBeta. Da3oBble IUIACTUHKH Kak
3JIEMEHTHI, U3MEHSIOUINE COCTOSIHUE NOJSpU3alluy CBETOBOIO M3JlydeHus. IIpumepsl nmpuMeHEeHUs
MOJIAPU3aLOHHBIX YCTPOKCTB B Ja3€PHBIX YCTAHOBKAX.

6. CrnocoObl Momynmsnuu JOOPOTHOCTH B HOMHOM Jiazepe. 3ajaioliue TEeHeparopbl HaHO- U
CYOHaHOCEKYHTHBIX UMITYJIbCOB.

CriocoObl  MOIysIIUK  TOOPOTHOCTH pE30HATopa B HOAHOM Jiazepe. AKTHBHAS MOIYJSIIHS
JNOOPOTHOCTH pPEe30HATOpa. DJIEKTPOONTHYECKHE MOIYIHMPYIOLIME 3aTBOPHI Ha OCHOBE 3(dekToB
IMokkenbca u Keppa. Mogynsiiusi 10OpOTHOCTH MAarHUTHBIM TOJieM 3aJlalolire TEeHEepaTophl C
Monynsiuelt Ko GUIreHTa yCHIIeHUs CPeIbl MATHUTHBIM TIOJIEM.
3amaromuii TEHepaTop C aKTHBHOW cuHXpoHm3ammeir wmon. OcobenHoctu 310 ¢  akTHBHOM
CHUHXPOHU3AIMEH MOJ] HOTHOTO (POTOAMCCOIMAIIMOHHOTO JIa3epa.

7. PexxuM ycuieHust B 6a1aHCHOM TIPUOKEHUH.

Hacwimenne — ycunenusi.  bamancrHoe — mpuOmmkenwe. OHeprus — HacwimeHus.  Dopwmyna
O®panna-Hoasuxka.

8. ITapaMeTpsl 1a3epHOTO UMITYJIbCA.

Kontpact wuznydennsa. CrocoObl TOJIy4YeHHs BBICOKOIO KOHTpacTa. KoHTpacT Mo MOIIHOCTH.
Bripezatomue siueitku [lokkenscss u Keppa. DHepreTtudeckuii KOHTpacT. AKTUBHBIE W TaCCHBHBIE
3aTBOPHI, UCIIONb3yeMble B MOMHBIX jJa3epax. 3arBop Papaznes. [IpoctpaHcTBeHHBIE (QUIBTPHI, Kak
cpeacTBo 60phOBI ¢ caMOBO30YKIEHHEM Ha OOPATHBIX Mapa3UTHBIX CBA3SIX

KauectBo myuka. PacxomgumocTe HM3iIydeHUs W pacupeAesieHHE IUIOTHOCTH JHEPTUU B ONMKHEM
noine. HeomHopormHocTh paGoueil cpedbl, BbI3BaHHAS IONIOLICHHEM CBETa HAKAUKW Ha CTEHKAxX
JIa3€PHOM KIOBETHI.

I'panuenTtsl mokasaresns MpPEIOMIICHUS, BbI3BaHHbIE HEOIHOPOIHBIM IOIVIOLIEHHEM CBETa HaKauKu
BHYTpH 00beMa akTUBHOW cpenbl.HaBeneHHble ga3epHbIM UMITYJIECOM HEOIXHOPOAHOCTH TOKAa3aTesst
npenomienus. CamodoxycupoBka. MHTerpan pacnana.

Henonsipuzanys w3nydyeHuss B HOAHOM Jjasepe. Jlemonspuzauuss W3Iy4EHHs] H3-32 JBOHHOTO
Jy4YenperoMICHHs B ONTUYECKUX JETANSIX OCEBOW CUMMETPHH, KAYECTBO CTEKJIA IO OAHOPOIHOCTH U
JIBOMHOMY JTydenpesomiIeHuto. Jlemonspuzanuss W3-3a KyOWYEeCKOH HETMHEHHOCTH BO3JyXa H
ONTUYECKOro cTekna. Jlemonsapuzanust W3IY4YCHHS H3-32 HAIWYUsl MArHUTHBIX TOJEH TOKOB
HUCTOYHUKOB HaKayKu.

9. IlpuHIMIBI KOHCTPYHMPOBAHUS KPYHMHOMACIITAOHBIX HOAHBIX JIa3epOB  HAHOCEKYHJHBIX
HMITYJIECOB.

OcHoBHBIE TexHUUECKHE TpeOoBaHus K yctanoBkaM aist JITC. CtpykrypHas cxema yCTaHOBKH.

Ha3HauyeHne u XapakTepHCTHKAa OCHOBHBIX CHCTEM YCTaHOBKH. KpymHomacmrTaOHbIE yCTaHOBKU
ronnbix Jazepos ("Mckpa-5", Perun, Asterix) .

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).



6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPbI

OcHoBHas 1uTeparypa
1. K. Xomna, K.Komma ®oroxumuueckuii HomHblit naszep. B kH. "Xumuueckue nazepst”, M., "Mup",
1980r.
2. I'bpenepnos, 3.®umn, K.Burre Momnslit flogasiit mazep. M., "Oneproaromusaar”, 1985r
3. B.C.3yes, B.A.Karynun. Hayunsie 0CHOBBI MOIIIHBIX (hOTOAUCCOIIMOHHEIX Ja3epoB. "KBaHTOBas
anexkrpoHuka", T.24, Nel2, ctp.1105-1113, 1997t

JomnonHurenbHas aureparypa
1. IL.T Kpiokos, B.C.JIeroxoB. PacripocTpaneHue uMIynbca CBeTa B pe30HAHCHO YCUITUBAIOIIEH
(mornomaromieit) cpene. YOH, 1.99, Bom.2, ctp.169-227, 1969r.
2. C.IJlykumoga, N.K.Kpactok, I1.I1.ITammunH, A.M.IIpoxopoB. Anogu3zaniyis CBETOBBIX ITYyYKOB Kak
METO/I TTOBBIIICHUS SIPKOCTH JIa3epHBIX YCTAHOBOK Ha HEOAUMOBOM CTEKJIe. Tpylbl MHCTUTYTa OOIIeH
¢uzuku AH CCCP, 1.7, ctp.92-147, 1987T.
3. H.®.bopucosa u ap. @opMupoBaHHe J1a3epHOTO My4Ka ¢ PABHOMEPHBIM MPOCTPAHCTBEHHBIM
pacnpenenenneM. KBanroBas anekTpoHuka, T.18, Ne3, 1991r., ctp.355-358.
4. b.Jl.boposuu, B.C.3yes, B.A.Karynun u np. CUIbHOTOUHBIE W3TyYarOIIUe pa3psiibl U ra30BbIe
Jla3epsl ¢ ONTUYECKOM Hakadkol. MToru Hayku u TexHuky, cep. "Paguorexnuka”, .15, M., BUHUTH,
1978 .
5. B.I1.Apxanos, b.J1.boposnu, B.C.3yeB u ap. MoamsIii 1azep ¢ Haka4Kkoi CBETOM (POHTA yIapHOit
BOJIHBI, CO3/ITaBAEMOM B3PBIBOM B3pBIBYATOTO BemlecTBa, "KBanToBas anekrponuka', T.19, No2,
cTp.135-138, 1992r.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT", HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://lib.mipt.ru/catalogue/ — snexrpoHHast Oubianoreka Pusrexa.

2. http://www.edu.ru — ¢penepanpabIii TOpTan «Poccuiickoe oOpa3zoBaHue.

3. http://benran.ru —6ubnuoTeka Mo ecrecTBeHHBIM HaykaMm Poccuiickoii akazieMun Hayk.

4. http://www.i-exam.ru — eauHblii nopran MHTEpHET-TECTHPOBaHUS B cpepe 0Opa3oBaHusl.

5. http://ufn.ru/ «Ycnexu ¢pu3zndeckux HayK» 0030pHI MO aKTyaIbHBIM (PU3NUECKUM IpodieMam.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Skype, Zoom

Ha nex1inoHHBIX 3aHATUSX UCIIONb3YIOTCS MYIBTUMEIUIHbBIE TEXHOJIOTUH, BKIIIOYasl JEMOHCTPALUIO
npeseHTaunii. Mcnons3oBanue Qaiinos (B popmare pdf), cogepraiux Bu3yaabHbIN MaTepral s
JeKIMH B BUJIE MPE3EHTALNi, a TakXKe IPU HEOOXOIAUMOCTH CIIELHATN3NPOBAHHBIX HAYYHBIX
pedepupyembix xypHanoB: poccuiickux (YOH, XKOT®, nmucema B dKOTO, Dusnka TBep0TO TENA U
np) u anmiosi3eraHbIX (Physical Review Letetrs, Physical Review A, Physical Review B, Journal of
Chemical Physics, International Journal of Quantum Chemistry u np.), noctynnsix uepe3 Internet. s
KOHTPOJISI ¥ KOPPEKLNH 3HaHUH 00ydaromuecs: MOTYT MCIIOIb30BaTh KOMIIBIOTEPHOE TECTUPOBAHNUE, B
TOM YHCJI€ Ha TIOpTaje WWW.i-eXam.ru.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4arollMd IUCLUUIUIMHY, IOJDKEH, C OJHOW CTOPOHBI, OBIAAETh OOIIMM IOHSATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B PE3YIbTATC U3YUCHUSA NUCHUIUIMHBI CTYACHT JOJIKCH 3HATh OCHOBHBLIC IMOHATHA U ITOAXOAbI K pa60Te
MOIIHBIX JIa3€POB, 3HAThb OCHOBHLIC MOJCIIN U UX HEAOCTATKU U JOCTOMHCTBA, IPUMCHATDL IIOJIYYCHHBIC
SHAaHUA OJId pCHICHUA pa3JIMYHbIX 3a4a4.

VYenenrHoe ocBoeHue Kypca Tpedyer:

— MOCEIICHHUS BCEX 3aHATHH, IPEAYCMOTPEHHBIX YY€OHBIM TJIAHOM 10 AUCLUILINHE,
— BeJICHHsI KOHCIIEKTA 3aHITHI;

— HanpspKEHHON CaMOCTOSATENILHONW PaOOTHI CTY/ICHTA.



CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHUE PEKOMEHIOBAaHHOH JIUTEPaTypBI;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEIHA3HAUYCHHBIX I
CaMOCTOSITEIIbHOTO H3yUCHHUS;

— peleHue 3a1a4, npeaiaraeMbIX CTYICHTaM Ha 3aHATHSX;

— MOJTOTOBKY K BBIITOJIHEHHIO 33JJaHUH TEKYyIIeH 1 MPOMEKYTOYHOM aTTeCTaluy.

[TokazareneM BiIaJeHHs MaTEPHAJIOM CIIy)KHT YMEHHE 0e3 KOHCIIEKTa OTBEYaTh Ha BOIPOCHI IO TEMaM
JHMCILUIIIHHBL

BaxHo 10OWTHCS MOHMMAHUS W3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3arnoMuHaHus. [Ipu
3aTPYIHEHUU M3YYEHHsI OTIENbHBIX TEM, BOIIPOCOB, CIIEAyeT OOpamarbesi 3a KOHCYJIbTalUsAMH
MPEIo/IaBaTeto.

Bo3MOXeH MPOMEXYTOUHBIH KOHTPOJIb 3HAaHUH CTYICHTOB B BHJE PEIICHHS 33]a4 B COOTBETCTBHH C
TEMAaTUKOW 3aHATHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa npobiieM HHEPLIMOHHOTO TEPMOSIIEPHOTO CUHTE3a
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

Pa3paborunk: W.H. Boponuy, ka1, Gpu3.-Mar. HayK, JOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00JacTH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OIECHUBATH
OIBIT M PE3yJIbTaThl HAYYHBIX HCCICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuku M (U3UKH M CHOCOOCH WX TPHUMEHSTh MpPH
peleHuy 3a/1a4 NpoQecCHOHaTBHON AEATENbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NeSTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICAOBaHUH B o0jacTh cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3 CniocoOeH BRIOMpPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbLHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CnocobeHn ananmu3upoBarh 3ajady, [JIaHHPOBAThH
MyTH pEIIeHHs, MpeiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEeHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS] HAYYHOTO HCCIICIOBAHUS

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHUIO

kB (puKaIyy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
poeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMasI COIMAJIbHBIE, STHHUECKUE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHUINS

OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO
BOCIIPUHUMAs COILMANIBHBIE, ITHUYECKHE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3InHs

OIIK-5.2 Bnaneer
KOJUIEKTUBOM B
eI TEIIHbHOCTH

HaBBIKOM
cepe  cBoeit

PYKOBOJICTBA  MAaJIbIM
npoeccroHaIbHOM

OIIK-5.3 CrpeMurcsi K TMOJYyYEHUIO HOBBIX 3HAHHUH,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIie pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nHpOpMANKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHOM
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl OIMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM

IMK-3 Cniocoben npodeccnonaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
o0opynoBaHueM (MpruOOpamMH U yCTaHOBKAMH,

CIICUAIINM3UPOBAHHBIMUA TAKCTAMU HNPUKITAIHBIX

porpamm) B U30paHHON TpeMETHON 00JIaCTH

Hay4yHOM 3ajau€ W HHTEPIPETUPOBATH  IOJIYUYECHHBIE
pe3yabpTarhl

[IK-3.1 IloHumaer mnpuHOHUIBI PabOTHl HCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TIPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIO0BATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB




2. [Toxa3zaren oneHUBAHHUSI KOMIIETEHIINIi
B pe3ynbrare u3ydeHus AUCIUTUIMHBI «DU3KKa MOITHBIX J1a3epOB» 00YYAIOIIUICS JOIKEH:

3HATb:

- CIIEKTPOCKOIIMIO Ja3epHoro mepexofa 2pl/2 — 2p3/2 atoma Hoga M €ro CBEPXTOHKYIO CTPYKTYpY,
BJIMSIHME MarHUTHBIX II0JIEH Ha XapaKTEePUCTUKU N1€PEX0/a;
- paboune BeUleCcTBa, UCIOJIb3yeMble B HOTHBIX (DOTONMCCOLMAIIMOHHBIX J1a3epax, MX 0COOEHHOCTH NpU
[IPUMEHEHUY;
- Ha3HauCHHUE U XapaKTEPUCTUKU U 0COOEHHOCTH NMpUMEHEHUs Oy(hepHbIX Ta30B;
- C0COOBI M NCTOYHUKH HAKAUKHU;
- KHHETUKY XUMHYECKUX PEaKUH U X KIacCU(UKALHIO;
- METOABI OIPEAETICHUS 3allaCeHHON PHEPruH, PeKUM CBOOOTHOHM reHepanuu, Kak OJUH M3 METOHOB
OTIpeJIeNICHUS 3aIIaCEHHOM SHEPIHH;
- pasaMyHble CIOCOOBI MOIYISIMH JOOPOTHOCTH pPE30HATOpa, IPUMEHAEMble B  HOIHBIX
($hoToaMCCOIMALIMOHHBIX JIa3epax;
- 33JJAIOLIHUN FeHepaTop C AKTUBHOM CHHXPOHU3aLUEH MOJ;
- PeXUM ycuIileHus, OanancHoe npubmmwkenue, hopmyna Opanna-Honsuka;
- TIOHATHE OTHOJIAPU3ALMM H3IY4YEeHHUs, CIIOCOObI YIpaBilIeHUs Moyisipu3anuei n3mydeHus ((azosbie
1acTuHKY, snenus [lokkensca, Keppa, ®apanes);
- JeNOJSIpU3aLUI0 U3JIydYeHUsl B MOIHOM J1a3epe (IBOMHOE JIydyelnpesoMICHUE B ONTUYECKUX AETajsX,
KyOndeckasi HeTMHEHHOCTh BO3AyXa M CTEKJIa, HATMUYME MarHUTHBIX IMOJICH, MOPOXKACHHBIX TOKAMH B
HMCTOYHMKAX HAKAYKH);
- KOHTPAcT U3IY4YCHHUs, METOJbI U YCTPOICTBA AJIS MIOJIy4YEHHUS BBICOKOTO KOHTPACTA U3IIy4YCHHUS;
- OT 4Yero 3aBUCSAT KauyeCTBO IIyyKa, €ro IPOCTPAHCTBEHHO-YIJIOBBbIE XapaKTE€PUCTUKU, METOAbI
MOJTyYeHHS BBICOKOH SIPKOCTH U3IYUCHHUS B HOAHOM Ja3epe;
- NPUHLOMNBI TOCTPOEHUS] KPYHMHOMACIITAOHOW J1a3epHON YCTAaHOBKH, €€ OCHOBHBIE CHUCTEMBI (Ha
npumMepe ycranoBku "Hckpa-5").

yMeThb:
- BbIOMpaTh Ta30BbIE CMECH W PE30HATOp MAJS OLECHKH 3allaCeHHOW 3HEPrUM METOJOM CBOAHOM
reHepalty, OIIeHUBATh 3allaCeHHYI0 YHEPTHIO 110 BEINYHMHE SHEPTUU CBOOOIHOM reHepanuy;
- TI0 COCTaBy r'a30BOil CMeCH BBIUMCIIATH CEUEHHE YCHJICHHUS W 110 M3BECTHOMY 3HAUEHHUIO IUIOTHOCTH
3araceHHOM SHepruy ko3P PUIMeHT ycueHus ¢1adoro CUrHaia JJa3epHoro YCHUIUTEIS;
- OLEHUTH JIOIYCTUMBIC IAapa3UTHBIE OTPAKEHHUS B JKAYLIEM pexuMe (B PEKMME HAKOIUICHUS
WHBEPCHOW HACEIIEHHOCTH);
- B 0aJaHCHOM MPHUOJIMKEHNUU PACCUNTATh BHIXOAHYIO SHEPTUIO YCUIIUTENS IPY N3BECTHOM 3ariaceHHON
1 COCTaBE Ia30BOM CMECH U 33IaHHOM BXOJHOM 3HEPTUN yCUIIUTEILS;
- OLICHUTh HEOOXOJMMBIN BaKyyM B KIOBETHI B 3aBUCUMOCTH OT BPEMEHH HAKauKH.

BJa/IeTh:
- METOAOJIOTHEH BBIOOPA aEKBAaTHBIX METOJOB UCCIICIOBAHMS;
- HaBBIKAMM CaMOCTOSITEIbHON paboThl B 1aboparopun u MHTepHeTe;
- KyJBTYpO# MMOCTAaHOBKU M MOJIEIUPOBAHUS (PU3NUECKUX 3a/1a4;
- OCHOBHBIMH HaBBIKAMU TPEJCTABICHHUS CBOUX PE3YJIbTAaTOB HA CEMUHAPAX, KOH(PEPEHIIUAX;
- HaBbIKAMH OCBOEHUS O0JIBIIOro 00bemMa nHpopMaLnu, BKIodast paboTy ¢ Hay4HO! JIUTEPaTypoH;
- OCHOBHBIMM HaBbIKAMU HallMCAHUs HAay4YHbIX CTaTeH.
- MaTeMaTHYECKUM MOAETMPOBAHNEM (PU3NUECKHX 3a/1a4.
- IPAaKTUKOM UCCIIE0BAHMS U PELICHUS TEOPETUUECKUX U NIPUKIIAJHBIX 3a1ay;
- METOAaMH YIIpaBJICHUS [TapaMeTPaMy MOLIHBIX J1a3€pPOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

[TepeyeHb KOHTPONBHBIX TEM:

1. CiekTpoCcKOm¥s JIa3epHOTO Mepexoa.

2. KuHeTHKa XUMUYECKUX PEAKIIUI B HOHBIX Jla3epax.
3. PexxuM cBOOOAHO reHepanum.

4. KoHTpacT u3mydeHusl.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst



Ha sk3ameHe cTyzneHTy JocTaercs OueT, rie eMy npeiaraeTcs
1) MUCEMEHHO OTBETUTHh Ha TEOPETUUECKUI BOTIPOC,

2) pemuTh OHY 3a/1a4y U

3) OTBETUTH Ha BOMPOCHI [0 TEME Kypca.

Teopernueckuii Bompoc BbIOMpaeTcsi M3 HaboOpa KOHTPOJBHBIX TEM, MPHUBEICHHBIX HWXKeE. 3ajzadya
BBIOMpAeTCss M3 CIMCKAa KOHTPOJIBHBIX 3a/1ad, MPUBEIEHHBIX HUKe. HekoTopwle M3 JOMOIHUTENbHBIX
(YTOYHSAIONINX) BOIIPOCOB NMPHUBEIECHBI HIKE.

Hepequb KOHTPOJIbHBIX BOIIPOCOB!

1. Paboume BemectBa st HomHoro yazepa. CHEKTPOCKOMUS Ja3epHOro mepexona. Bpems ku3Hu
aroma ioza B BO30Y>KZICHHOM COCTOSIHUH.

2. Cpena iiomHoro nasepa. bydepHsie raspl, nx HazHauenue. [llupuna nuauu nznyuyenus. CeueHue
YCHIICHHSI, peJlaKkcalus MoaypOBHEH.

3. CnocoObl HAKAYKH aKTUBHOM Cpcabl I\/’IO,E[HOFO Jlasepa. HcTouHMKN HAaKauKH.

4. KuHeTrKa XMMHYECKUX peakUuil B WOOHBIX Jlazepax. Peaknus "rymenus". KoHCTaHTBI cKOpOCTH
"TymieHus" B pa3nYHBIX ra3ax.

5. KunHeTnka XMMHUYECKUX peaklMi B HOMHBIX J1azepax. Peakimu pekoMOMHANNK Hoja ¢ paguKaiaMu.
KoHcTaHTBI CKOPOCTH peakLnu.

6. Pexxum cBOOOIHOM reHepauru. JHeprus reHepaLuy.
7. PexumM cBOOOHOM TeHEpAIH, KaK CIIOCO0 OIEHKH 3aIlaCeHHON YHEPTHH.

8. 3apmaromme TreHepaToppl HAaHO- W CyOHAHOCEKYHIHBIX HMMITYJIbCOB. AKTHUBHAs MOJIYJISLIUS
TOOPOTHOCTH pPe30HATOpA.

9. DnekTpoonTHYecKHue MOIYITHPYIOIHE 3aTBOPBI Ha ocHOBe AP dekToB [lokkensca u Keppa.

10. Crpykrypa ypoBHeW Homa B MarHUTHOM mone (3ddekt 3eemana). Mopymsanus kodddunmenta
YCHIICHUSI Cpeibl MATHUTHBIM TOJIeM. 3aJIarolllie TeHepaTophbl C MOMYIANNN KOIQQUIIMEHTA YCHIICHHS
Cpebl MATHUTHBIM TIOJIEM.

11. 3amaromuii TeHeparop ¢ akTWUBHOW cuHXpoHHU3anmed Mmon. Ocobennoctu 317 ¢ akTUBHOM
CHUHXPOHU3AIMEH MOJ] HOTHOTO (POTOAMCCOIMAIIMOHHOTO JIa3epa.

12. Pexxum ycunenus. DHeprus Hacblenusa. @opmyna Opanma-Honsuxka.
13. HanpaBneHHOCTh U3NTy4eHHs. MeTOoabI OTyUYeHHUs! BEICOKOW SPKOCTH B MOMHBIX Ja3epax.

14. HeonnopoaHocTs paboueii cpelbl, BBI3BaHHAS MOIVIOMIEHHEM CBETa HAKAUKM HA CTEHKaX Jla3epHOM
KIOBETBI.

15. I'pagueHTsl MOKa3aTess MPEIOMIICHHS], BbI3BAaHHBIE HEOJHOPOJHBIM IMOITIOLIEHUEM CBETA HaKauKH
BHYTpH 00bEMa aKTUBHOW CPEJIbI.

16. HaBenennele  Jla3epHbIM ~ HUMIYJIBCOM  HEOJHOPOAHOCTH  IIOKA3aTelsl  IPEJIOMIICHUS.
Camodokycupoka. MHaTerpan pacnana.

17. Ionspusanus ceeta. MeToas! ynpaBieHUs NOIsApHU3AINEN CBETA.
18. Jlenonsipu3anyst H3JIy4eHHs B HOTHOM Jlazepe. MeToapl yMEHBIIECHNS JENOISpU3ALIH.
19. KonTpact n3nyuenus. Koarpact no Momuoctu. Beipesaromue sueiiku [Tokkenscs u Keppa.

20. KoHTpacT m3iydeHHs. DHepreTHYecKuii KOHTpacT. IIpocTpaHCTBEHHBIE (HIBTPHI, KaK CPEICTBO
00pBOBI ¢ cCaMOBO30YkK/IEHHEM Ha 0OPATHBIX MAPa3UTHBIX CBS3SX.

21. KoHTpacT u3IydeHHsl 10 MOIIHOCTH M SHEPTUU. AKTUBHBIE U MTACCUBHBIE 3aTBOPHI UCIIOIB3yEMbIE B
HOIHBIX Ja3epax.

22. [IpuHUOUIBI KOHCTPYUPOBAHUS KPYITHOMACIITAOHBIX HOAHBIX J1a3€pOB HAHOCEKYHIHBIX UMITYJIbCOB.
brox cxema. OcHoBHBIe cucteMbl. OnTrnyeckas cxema. (Ha mpumepe ycranosku "Hckpa - 5").

3amaqn K 3K3aMeHy
3anaua Nel

AxTHBHas cpea HOAHOTO (OTOMUCCOIMAIIMOHHOTO YCHUIIUTENSI COCTOUT M3 CMECH CIICIYIOIIUX Ta30B:
Stopp n-C3F7I + 100topp Xe +200Ar + 450Topp CO2.

Brrancinte cedeHre BEIHYXACHHOTO u3IydeHus 3¢ Ha repexoze 3 — 4.
3amaga No2



AKTuBHas cpena HomHOTO (HOTOMUCCOIUAIIMOHHOTO YCHIIUTENSI COCTOUT M3 CMECH CIIEIYIONINX T'a30B:
3,5topp n-C3F71 + 200topp Ar + 420topp CO2.

BBIUMCINTE TP IUIOTHOCTHU 3allacéHHOW DHEPTHH Ha JBYX BO3OYKIEHHBIX MOAYPOBHSIX CBEPXTOHKON
CTPYKTYpHI 3a1 = 3 JI)k/cM2 BBIYHCIUTH KOX(GOUITMECHT YCUIICHHUs clIaboro curHana Ha nepexoze 3 - 4.

3agaua Ne3

AxTHBHas cpea HOAHOTO (OTOAMCCOIMAIIMOHHOTO YCHIIUTENSI COCTOUT M3 CMECH CIJICAYIOIINX Ta30B:
20topp n-C3F7I + 600Topp SF6. B nuamazone mnotHOCTel BxomHoro curnana 0Bx2]x/cm2 Ha
nepexofie 3 — 4 TOCTPOUTH 3aBUCHUMOCThH BBIX(BX). lnmrtensHocTh mMmmynbca lHe. [LIOTHOCTH
3araceHHou sHepruu 3an=>3x/cm2

3amgaua Ne4

[MnoTHOCTH 3amacéHHOI PHEPTUU Ha JBYX BepXHHX B030yxkAEHHBIX ypoBHsix CTC aromapHoro ioma
paBHa 2,5/x/cM2. Ompenenuts aasiaenue OydepHoro raza (CO2), mpu koropoM KO3 UIHEHT
ycuiieHus cinaboro curnana Ha nepexone 3 — 4 Oynet paasiM K0=100; 30.

3amgaua Ne5

Onpenenuth naBieHue OydepHoro raza (Xe), HpH KOTOPOM JIOPEHIEBA IUPUHA JIWHUH
JIFOMUHECIICHIIUY OyJIeT paBHA JOIIIISPOBCKO mupuHe mpu Temieparype S00C.

3agaya Ne6

[MnoTHOCTH 3amacéHHOI PHEPTUU Ha JBYX BepXHHX B030ykAEHHBIX ypoBHsix CTC aromapHoro ioma
paBHa 2Jx/cMm2. Onpenenuts nasienue OydepHoro raza (Ar), mpu KOTOpoM KO3(QUIMEHT YCUICHUS
ciaboro curHana Ha nepexoje 3 — 4 oyzaer pasabiM KO=100; 50.

3agaua Ne7

Omnpenenuts Temneparypy aOCOMIOTHO YEPHOTO Tela, MAKCUMYM CIEKTPalbHOW HHTEHCHBHOCTHU
U3Iy4YEHHS KOTOPOTO COOTBETCTBYET MaKCUMyMY Toiockl ornomenust C3F71.

3amgaya No&

KakoBa temmneparypa 4€pHOro tena ¢ MakCUMalbHBIM H3nydarensHeM KIIJ[ B monocy mormonieHus
C3F71?

3agaua Ne9

Paccunrarh MOITHOCTE ¥ SHEPTHIO YCUIICHHOTO CIIOHTAHHOTO M3JIYYCHHS [Tl KOHKPETHBIX TTapaMeTPOB
rogHoro doroaucconmonHoro ycuurens (Lak = 100 cm; Dak = 4 cwm; 3an,max = 3 JI»x/cM2; HaK =
10 mkc, KO,max = 1000).

3amgaya Nel(

KroBera ionHoro ycunurensi ¢ BHyTpeHHHM JguamerpoM Din=54 MM u aktuBHOH jumHONW L=100 cm
3armonHeHHas akTuBHOW 20 Topp n-C3F7)J + 147 Topp SF6. B skcmepumeHTe Ha CBOOOMHYIO
reHepanuio ¢ 3epkanamu pesonaropa R1=100% u R2=10% 3aperucrpupoBaHHas 3HEpIrusi reHepaLuu
cBoOOAHOM reHepauuu cocraBuna Eren=60 JIx. Ouenuts noporosyto sHepruto Emop. [laccuBabiMu
HOTEepSIMM BHYTPHU pe30HaTopa mpeHeOpeub. OIEHNTh IUIOTHOCTh 3allaCeHHOM SHEpPruM B aKTHBHOM
cpeze.

[TepeueHs AOMTOIHUTENBHBIX (YTOYHSIOIINX ) BOIPOCOB ISl C/IA4X IK3aMEHA:
1. AGCOITFOTHO Y€pHOE TEJIO0 KaK HCTOUHUK Hakauku DJ1J1.

1. OmpenenuTs Temreparypy aOCONIOTHO YEPHOIO Tejla, MAKCUMYM CIIEKTPaJIbHOW MHTEHCHUBHOCTH
M3ITy4eHH KOTOPOTO COOTBETCTBYET MaKCUMyMYy monockl noromieHust C3F71.

2. Onpe;:[eJme HWHTCHCUBHOCTD M3JIYYCHUS TAKOI'O UICTOYHHKA BO BCEM CIICKTPAJIbHOM JUalla3oHe.

3. OmpenenuTs HHTEHCUBHOCTh M3ITyY€HHs TaKOro HUCToYHUKa B monoce nornomenuss C3F71. Kakosa
WHTEHCHUBHOCTH MTOTOKa (POTOHOB B mojioce Hakadku? Uemy paBeH uznmyuarenbHbiil KITJ(?

4. OtBetuth Ha Bonpock! 1.2-1.3, ecnu TemnepaTtypa 4€pHOTo Teja MpeBbIaeT onpeaenéHuyo B m.1.1.
B JIBa pasa.

5. KakoBa Temneparypa 4€pHOTO0 Telna ¢ MakCUMaJbHBIM u3ny4arenbHbM KIIJ[ B momocy mornomieHus
C3F71?

[Ipumepsl SK3aMEHALMOHHBIX OWJICTOB (3aJaHM, TECTOB M Ap. MAaTepHaliOB, HCIIOIb3YyEMBIX IS
IIPOBE/ICHUS 3aUeTa, IK3aMEHa):

buner Nel

1. TeopeTnueckuii BOIPOC U3 CIUCKA KOHTPOJIbHBIX BOIIPOCOB.

2. 3anaua.

3. Bompoc 13 cmcka JIOMOIHUTENBHBIX (YTOUHSIONIINX ) BOIIPOCOB



buner Ne2

1. TeopeTnueckuii BOIPOC U3 CIIUCKA KOHTPOJIbHBIX BOIIPOCOB.

2. 3anaua.

3. Bompoc 13 cmcka JIOMOIHUTENBHBIX (YTOUHSIONINX ) BOIIPOCOB

Kpurepun onennBanus
Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAaHUS YYEOHOHM MNpOorpaMMbl AMCHUUIUIMHBI, TMPOSBISIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTh UX Ha MPAKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELLICHAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHE YBEPEHHO
MPUMEHATh UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHATHIX PEIICHUH.
Onenka OTIMYHO § 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BEICTABISIETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rpaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATHh IOIy4YEHHbIC 3HAHUS HA IMPAKTUKE, HO HEIO0CTAaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTABISAETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka xopomio 5 0ajioB - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAaHHUs Ha MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.
OneHka yIOBIETBOPUTENbHO 4 Oayia - BBICTABISIETCA CTYACHTY, IOKa3aBlIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO IpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyILIEHUs JIOTHYECKON MOCIe0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MPOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIero oOydeHus, u
MOJKET MIPUMEHSTH MOJTyuYeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.
OneHka yIOBIETBOPUTENIHHO 3 Oayia - BBICTABISIETCA CTYACHTY, IOKa3aBlIeMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaronlemy omuOku B (popMynrpoBKax 0a30BbIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HeyIOBJIETBOPUTENIBHO 2 Oaluia - BBICTABISETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJIbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIMyCKaeT rpyOble OmHOKH B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIMIIOB U HE YMEET UCIOIb30BATh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.
OueHka HEYIOBIETBOPUTENbHO 1 Oajnm - BBICTABISAETCS CTYIEHTY, KOTOPHI HE 3HAeT OCHOBHOTO
cozep)kaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOKd B (GOPMYIUPOBKAX
0a30BBIX TMOHATUH IUCLUIUIMHBI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

DK3aMeH MpOBOAUTCS B ycTHOW Qopme mo Owieram. B kaxkaoMm Owuiere mNpencTaBleHO OAWH
TEOPETUYECKUIT BOIIPOC, OJJHA 3a/1a4a U OJMH YTOYHSIOMIMI BOmpoc 1o teme Kypca. [Ipu nposenennn
sK3aMeHa oOyuaromemycsi npenocrasisiercss 30 MUHYT Ha moAaroroBky. Ompoc oOyuwaromierocst He
JOJDKEH TPEBHIATh OHOTO aCTPOHOMHYECKOTO Jaca.



