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AHHOTANMA

Hucuurnnna "®u3nka MOLIHBIX Ja3epoB" paccMarpuBaceT KPYyr BOIPOCOB, CBA3aHHBIX C (PU3HKOH paboThHI
MOIIHOTO HOHOTO (POTOAMCONNAIIMOHHOTO JIa3epa U APYTUX MOIIHBIX JIA3€POB.

B u3noxxeHnn paccMaTpuBalOTCs CIIEKTPOCKONHS Ja3epHOTo Mepexosia, 0COOEHHOCTH pabounx ra3oBbIX Cpel,
crocoObl ¥ HMCTOYHWKHM HAKauKH, CTPYKTypa ypOBHEW HoJa B MAarHUTHOM II0JIe, KUHETHKAa XHUMHYECKUX
peaknuuii, MpOTEKaloUMX B Ta3oBoil cpexe. OcoOeHHOE BHUMAaHHE YCJIEHO BOMPOCAM HANpaBICHHOCTH
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 akIeHTHpyeTCs BHUMaHHE Ha TeX BOIpocax (pU3MKHU Ja3epoB, KOTOPbIE MPHUCYIINE TIaBHBIM
o0pa3om HomHOMY (hOTOIHUCOITMAIIIOHHOMY JIa3epy.

B pamkax kypca cTyneHTBI 3HaKOMATCSI C KpyMHeHmeidl ycTaHOBKOW IeicTByromield ycranoBkoit ans JITC
"Uckpa-5".

Ha mpoBomumbIx ceMHHapax CTyAEHTBI OOydYarOTCSl MPOBOOUTH PA3JIMUHbIC OLIEHKH, Kacalollecs padoThI
HOMHBIX yCHIUTENEeH B KPYHNHOMACIITAOHOW yCTAaHOBKE, M3JIararoT CBOM 3HAHMS 110 METOAM YIIPaBICHUS
napaMeTpaMu JIA3epPHOTO My4Ka.

1. leau u 3apauun

eap AUCUMNIMHBI
OCBOCHHE CTyIeHTaMU (U3HUKH PabOTHl MOIIHOTO HMOMHOTO (POTOAMCONMAIMOHHOTO Jla3epa U JAPYTUX
MOIIHBIX JIA3€POB.

3agaum AUCHUILUIMHBI

¢dbopmupoBanre 06a30BbIX 3HAHUH B 0Onactu (u3uku Ja3epoB. [Ipennonaraercs, 4yTo mocie U3y4EeHUs
BOIIPOCOB CIIEKTPOCKOIHHU JIA3epHOTo Iepexona, 0COOCHHOCTe pabodnx ra3oBBIX Cpel, CIOCO00B U
MCTOYHHUKOB HAaKa4yKH, CTPYKTYypBl YPOBHEH i10/1a B MArHUTHOM T0JIe, KHHETUKU XUMHUUYECKUX PEAKINH,
MPOTEKAIOIIUX B T'a30BOM Cpele CTYIEHT OBJIAJCeT HaBBIKAM MPUMEHEHHs MOJyYCHHBIX 3HAHHH JUIA
pelIeHUs] TPAKTUUYECKHUX 3a/1ad, CBS3aHHBIX MPOBEACHUEM HCCIEJOBAaHUI Ha MOIIHBIX Ja3ePHBIX
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 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX N
npodeccuoHaIbHON 1S TeTbHOCTH

Hay4YHBIX 3HAHUH B o0sacTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.3 [TonnMaeT MeXAUCIUIIMHAPHBIC CBS3U B O0OJIACTH
MareMaTHuK ¥ (U3UKH U CHOCOOCH HMX MPHMEHSTH IPH
peleHun 3a1a4 NpoQecCuOHATBHON AEATENbHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHanbHON

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 Brnameer mnpodeccMOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HayYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-3 Criocoben BbIOUpath u (M) OIIK-3.1 CrocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBATbH
pa3pabaTbIBaTh MOJAXObI K PEIICHHUIO TUMOBBIX |[IyTH peIIeHHs, IpeqiaraTh 1 KOMOWHHPOBATh CHOCOOBI
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 CrnocobeH TpUMEHSTh 3HaHWST B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
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 COIIMAJIbHBIC, ITHUYECKUE,
KOH(ECCHOHAIBHBIE U KyJIBTYpPHbIE Pa3Inyust

OIIK-5.2 Bmaneer
KOJUIEKTUBOM B
eI TEIIbHOCTHU

HaBBIKOM
chepe cBoel

PYKOBOICTBA  MaJIbIM
npodeccuoHaIbHON

OIIK-5.3 Crpemutrcs K TOJY4YEHUIO HOBBIX 3HAHUIA,

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

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax MCCIeJOBaHUN B
paMKax TeMaTH4YeCKOW OOJACTH CBOEH MpodeCcCHOHATLHON
EITENLHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN

HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl
[MK-3.1 Tlonumaer npuMHOUNBI pPabOTHl HUCIOIB3YEMOTO
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

(MonenupoBaHKUe) C HCIOIb30BAaHMEM HCCIIEIOBATEIBCKOTO
00opynoBaHus (MIAKETOB MPUKIIAAHBIX IPOTPaMM)

IK-3.3 CnocobeH oIleHUBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

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

3HAThb:




YMETB:

- CIIEKTPOCKOIHMIO Ja3epHoro mepexona 2pl/2 — 2p3/2 aroma #ona M ero CBEPXTOHKYIO CTPYKTYDY,
BJIMSIHUE MarHUTHBIX II0JIEH Ha XapaKTEePUCTUKU N1€PEX0/a;

- pabouue BelecTBa, UCHOIb3YEMbIE B HOAHBIX (POTOAMCCOIMALMOHHBIX JIa3epax, UX 0COOCHHOCTH NpH
[IPUMEHEHUY;

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

- COCOOBI M NCTOYHUKH HAKAYKHU;

- KHHETUKY XUMHYECKUX PEaKUH U UX KIacCU(UKALHIO;

- METOAbI OINPEICTICHUS 3allaCeHHON SHEPTuH, PEKUM CBOOOIHON I'eHEpaliy, Kak OfWH U3 METOIOB
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;

- TOHATHE OTHOJIAPU3ALUM H3IIyYeHHUs, CIIOCOOBI YNpaBiICHUS HoIgpu3anueil usnydeHus (¢a3oBble
1acTuHKY, snenus [lokkenbca, Keppa, ®apanes);

- JICTIONSIPU3AIMIO U3JTy4eHHs B HOIHOM Jla3epe (IBOMHOE JTydenpeaoMICHHE B ONTUYECKUX NETaIsX,
KyOndeckas HeTMHEWHOCTh BO3[yXa U CTEKJa, HAJIMYME MAarHUTHBIX IOJICH, TOPOXKICHHBIX TOKaMHU B
HMCTOYHMKAX HAKAYKH);

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

- OT 4Yero 3aBUCAT KadecTBO IIy4Ka, €ro IPOCTPAHCTBEHHO-YIVIOBbIE XapaKTEPUCTUKH, METOJbI
MTOJTyY€HHS BBICOKOH SIPKOCTH M3Iy4YEHHS B HOAHOM JIa3epe;

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

- BBIOMpaTh Ta30BbIE CMECH M PE30HATOP Ui OICHKH 3allaCeHHOM HSHEPrUM METOIOM CBOIHOM
reHepalty, OIIeHUBATh 3allaCEeHHYI0 YHEPTHIO 110 BEINYHMHE SHEPTUU CBOOOIHOM reHepanuy;

- 110 COCTaBYy I'a30BOM CMECH BBIYHCIIATH CEUCHUE YCHJICHHUS M 110 M3BECTHOMY 3HAYCHHUIO IUIOTHOCTH
3araceHHOM dHepruy ko3P PUIMeHT ycuneHus ¢1adboro CUrHaia JJa3epHoro YCHUINTEIS;

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

- B 0aJIaHCHOM IPUOIMKEHUH PACCUUTATh BHIXOAHYIO SHEPTHIO YCUIINTENS TIPH U3BECTHOM 3aIaceHHOM
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 HWHBEPCHOHW HACEIEHHOCTH.
Paboune BemiecTBa sl HOAHOTO Jiazepa.

1 1 2 2
CriekTpocKoIusi  JITa3€pHOTO  Tepexoaa.
YpPOBHEH Hoga B MarHUTHOM IIOJIE
(addexr 3eemana).

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

3 Kunernka XHMHYECKHX MIPOLECCOB B ) 4 4
HOIHBIX Ja3epax.

4 PexxuM cBOOOMHOM TeHepanuy B HOITHOM | ’ )
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 YCUJICHUA B 0aJaHCHOM

7 2 4 4
MPHUOIINKESHUH.

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

9 KpPYITHOMACIITA0HBIX HOAHBIX JIa3epOB 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. ®ortoaucconuanus Kak crnocod MOIy4YeHUsT WHBEpCHOW Hacen€HHocTH. Paboume BemectBa st
HonHoro Jsiazepa. CeKTPOCKONHS JIA3€PHOTO Mepexona. YpoBHEH iioga B MarHUTHOM mojie (3¢ ¢exT
3eemana).

Beenenne B kypc. Uctopuueckas cnpaBka. Dotoaucconuanys Kak Cocod MONMy4eHUs] HHBEPCHOM

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

Criexrpockomnusi nazepHoro mepexona. lllupuHa nuHUM TrOMHHECHIEHIMH. Ponb OydepHBIX Ta3oB.
Bpewms xu3Hu aroma #ona B BO30YXIEHHOM cocTosiHuH. CTpyKTypa ypOBHEH ioma B MarHUTHOM
none (3pdexT 3eemana).

2. CriocoObl HaKaYKW aKTHBHOM cpellbl HOJHOTO Jla3epa.

CnocoObl HaKa4KM aKTHBHOW cpenbl HomHoro jasepa. MCTOYHHMKM HAaKauku (MMITYJIbCHBIE JIAMIIBI,
OTKPBITHIN pa3ps U T.1.) UX XapakrepucTuku. [Tuponus. Pons OydepHbix ra3os.

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

Kunernka xumMuuUeckux NpoueccoB B HOAHBIX Jazepax. Kimaccupukamuss XMMHUUECKHX peakUuil.
Peaxnuu Tymenus u pekomOuHanuu. CKopocTh XUMUYECKUX peakunii. KoncranTa ckopocTu.

4. PexxuM cBOOOJTHOM TeHepaIiu B HOJHOM Jla3epe.



PexxuM CcBOOOMHON TeHepaluu B HOMHOM Jiazepe. DHeprus TEHEpalud W BpeMeHHas Qopma
HMITyJIbCa.

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

5. llonmapumzannsa wusnmydeHusa. PacmpocTpaHeHue cBeTa B aHM30TPONHBIX cpenax. MeTonsl
yIpaBJICHUEM NOJIApU3aLUel CBeTa.

[Tonspuzauust wn3nyyeHus. M30TpomHblE W aHU30TPONHBIE Cpenbl PacrpocTpaHeHue cBeTa B
AHU30TPONHBIX cpenax. MeToasl ympaBiieHMEM Moisipu3anued cBeta. Pa3oBble IUIACTHHKH Kak
3JIEMEHTHI, U3MEHSIOLINE COCTOSIHUE MOJISIPU3aLUU CBETOBOIO M3ilydeHus. IIpumepsl npuMeHEHUs
MOJIAPU3aLOHHBIX YCTPOKCTB B Ja3€PHBIX YCTAHOBKAX.

6. CrocoObl Momynsmuu JOOPOTHOCTH B WOAHOM Ja3epe. 3ajarolire TeHeparopbl HaHO- U
CYOHaHOCEKYHTHBIX UMITYJIbCOB.

CrnocoObl MOIyNmAIMM JOOPOTHOCTH pe30HaTopa B HOAHOM Jlazepe. AKTHUBHAs MOIYJISLIHS
JNOOPOTHOCTH pPE30HATOpa. DJIEKTPOONTHYECKHUE MOIYIHPYIOLIME 3aTBOPBI Ha OCHOBE 3(dekros
ITokkensca u Keppa. Moaymsiunss 100OpOTHOCTM MAarHUTHBIM IOJIEM 3aJaloIiie TI'eHEpaTophl C
Monynsauuei ko3 duureHTa yCuaeHus Cpebl MarHUTHBIM T10JIEM.

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 wu3nmydenus. CnocoObl TONMydeHHsS BBICOKOTO KOHTpacta. KOHTpacT Mo MOIIHOCTH.
Bripezatomue siueitku [lokkenscs u Keppa. DHepreruueckuil KOHTpacT. AKTUBHBIE U TTaCCHBHBIE
3aTBOPHI, MCIOJNB3yeMble B HOAHBIX Ja3epax. 3atBop dapanes. [IpocTpaHcTBEHHBIE (HIBTPHI, KaK
cpeacTBo 60phOBI ¢ caMOBO30YKIEHHEM Ha OOPATHBIX Mapa3UTHBIX CBA3SIX

KauectBo myuka. PacxoquMoCTh HM3IIydeHHs M paclpelelicHHe IUIOTHOCTH SHEPTHU B OJMKHEM
none. HeomHoponHOCTs paboueil cpenbl, BbI3BaHHAS IOIVIOIIEHHMEM CBETa HAKAaYKH HAa CTEHKAX
Ja3epHOI KIOBETHI.

I'panuenTtsl mokasaresns MpPEIOMIICHUS, BbI3BaHHbIE HEOIHOPOIHBIM IOIVIOLIEHHEM CBETa HaKauKu
BHYTpH 0o0beMa aKTUBHOW cpensl.HaBeneHHbIE Ta3epHBIM UMITYIHCOM HEOJHOPOIHOCTH MOKa3aTels
npenomienus. CamodoxycupoBka. MHTerpan pacnana.

Henonsipuzanys w3nydyeHus B HOAHOM Jjasepe. Jlemonspuzauus U3Iy4EeHHS W3-32 JBOMHOIO
JTy4YEIPEIOMIICHUS B ONTHYECKUX JETAISIX 0CEBOM CUMMETPHH, Ka4€CTBO CTEKIIA M0 OMHOPOIHOCTH U
JBOMHOMY JIydernperomieHuto. Jlemonspuzamus H3-3a KyOMUYECKOHW HEIMHEHHOCTH BO3JyXa W
ONTUYECKOTO CcTekna. Jlemomdpusanysd W3MyYeHUsS W3-3a HaJW4Msl MAarHUTHBIX II0JEH TOKOB
HUCTOYHUKOB HaKayKu.

9. IlpuHIMIBI KOHCTPYMPOBAHUS KPYHMHOMACIITAOHBIX HOAHBIX JIa3€pOB  HAHOCEKYHIHBIX
HMITYJIECOB.

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

HasHaueHne u XapakTepHCTHKAa OCHOBHBIX CHCTEM YCTaHOBKH. KpymnHomacmTaOHbIE YCTaHOBKH
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, OJDKEH, C OJHOW CTOPOHBI, OBNAJEeTh OOIIMM IMOHATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B PEIYIBTATC U3YUCHUA NJUCHUILIMHBI CTYACHT NOJDKCH 3HATHh OCHOBHBIC IMOHATHA U TOAXOAbI K pa60Te
MOIIHBIX JIa3€pOB, 3HATb OCHOBHBLIC MOACIN U UX HEAOCTATKU U JOCTOMHCTBA, MIPUMCHATD IOJTYUCHHBIC
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 y4deOHOro MarepHuaja, MOATOTOBKY OTBETOB Ha BOMPOCHI, MpPEAHA3HAYECHHBIX [UIS
CaMOCTOSITEIIbHOTO H3yUCHHUS;

— peleHue 3a1a4, npeaiaraeMbIX CTYICHTaM Ha 3aHATHSX;

— MOJTOTOBKY K BBIITOJIHEHHIO 33JJaHUH TEKYyIIeH 1 MPOMEKYTOYHOM aTTeCTaluy.

[TokazareneM BiaJieHHS MAaTEPHAJIOM CITy>)KUT YMEHHE O3 KOHCIIEKTa OTBEYaTh Ha BOIPOCHI IO TEMaM
JHMCILUIIIHHBL

BaxHO 10OWTHCA MOHMMaHHS M3y4aeMOTO MaTepHaja, a He MEXaHHYECKOTO ero 3anoMHuHaHus. [Ipu
3aTPYHEHUU M3Y4EHHsI OTICNbHBIX TEM, BOIPOCOB, CJIEAYET OOpaIarbcs 3a KOHCYIbTALMAMHU
MPEIo/IaBaTeto.

Bo3MOXeH MPOMEKYTOYHBIH KOHTPOJIb 3HAHUI CTYJACHTOB B BHJE PEIICHUS 33a]a4 B COOTBETCTBUH 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
kBaTuuKkanus: 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 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBAHUII B 00JacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCIUIIMHAPHBIC CBS3U B O0OJIACTH
MareMaTHK W (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
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 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHambHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH 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 CrocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH peIeHus], MpeyiaraTh U KOMOMHHUPOBATh 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 CrnocobeH mNpuMeHSTh 3HaHUS B  o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpATh CIIOCOO
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 COIIMAJIBHEIE, ITHHYECKHE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3InHs

OIIK-5.2 Bnaneer
KOJUIEKTUBOM B
eI TEIIHbHOCTH

HaBBIKOM
chepe  cBoelt

PYKOBOJICTBA  MAaJIbIM
npodeccruoHambHOM

OIIK-5.3 CrpeMurcss K TIOIYYECHUIO HOBBIX 3HAHHMH,

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

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCAaHMA H3y4aeMbIX
SIBIICHUH U TPOLIECCOB, OLIEHUBATH KAU€CTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHdueckne W (WIn)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON

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

CIICUAIINM3UPOBAHHBIMUA TAKCTAMU HNPUKITAIHBIX

porpamm) B U30paHHON TpeMETHON 00JIaCTH

Hay4yHOM 3ajade M  MHTEPIPETUPOBATh  I10JIyYEHHbIE
pe3yabpTarhl

[IK-3.1 Ilonumaer npuHOUNBI pPabOThl HCIOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TIPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIIOIB30BAHUEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJyYEHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB




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

3HATb:

- CIIEKTPOCKOIHMIO Ja3epHoro mepexona 2pl/2 — 2p3/2 aroma #ona ¥ ero CBEPXTOHKYIO CTPYKTYDY,
BJIMSIHME MarHUTHBIX II0JIEH Ha XapaKTEePUCTUKU N1€PEX0/a;
- pabouue BelecTBa, UCIOIb3YEMbIE B HOAHBIX (POTOAMCCOIMALMOHHBIX JIa3epax, MX 0COOCHHOCTH pH
[IPUMEHEHUY;
- Ha3HauCHHUE U XapaKTEPUCTUKU U 0COOEHHOCTH NMpUMEHEHUs Oy(hepHbIX Ta30B;
- C0COOBI M NCTOYHUKH HAKAUKHU;
- KHHETUKY XUMHYECKUX PEaKUH U X KIacCU(UKALHIO;
- METOAbI OINPEICTICHUS 3allaCeHHON YHEPTUH, PEKUM CBOOOIHON IeHEpaliM, KaK OfWH U3 METOJOB
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 M3IIyYeHHUs, CIIOCOOBI YNpaBiICHUS HoIgpu3anueil usnydeHus (¢a3oBble
1acTuHKY, snenus [lokkensca, Keppa, ®apanes);
- JICTIONSIPU3AIMIO U3JTy4eHHs B HOIHOM Jla3epe (IBOMHOE JTydenpeaoMICHHE B ONTUYECKUX NEeTasX,
KyOudeckasi HeTMHEWHOCTh BO3IyXa M CTEKJa, HAJIMYME MAarHUTHBIX IOJICH, IOPOXKICHHBIX TOKaMHU B
HMCTOYHMKAX HAKAYKH);
- KOHTPAcT U3IY4YCHHUs, METOJbI U YCTPOICTBA AJIS MIOJIy4YEHHUS BBICOKOTO KOHTPACTA U3IIy4YCHHUS;
- OT 4Yero 3aBUCAT KadecTBO IIy4Ka, €ro IPOCTPAHCTBEHHO-YIVIOBbIE XapaKTEPUCTUKH, METOJbI
MOJTyYeHHS BBICOKOH SIPKOCTH U3IYUCHHUS B HOAHOM Ja3epe;
- NPUHLOMNBI TOCTPOEHUS] KPYHMHOMACIITAOHOW J1a3epHON YCTAaHOBKH, €€ OCHOBHBIE CHUCTEMBI (Ha
npumMepe ycranoBku "Hckpa-5").

yMeThb:
- BbIOMpaTh Ta30Bble CMECH M PE30HATOP Uil OLEHKHA 3allaCeHHON SHEPruM METOAOM CBOIHON
reHepalty, OIIeHUBATh 3allaCeHHYI0 YHEPTHIO 110 BEINYHMHE SHEPTUU CBOOOIHOM reHepanuy;
- 10 COCTaBy ra3o0BOM CMECH BBIYHCISATH CEUCHHUE YCHJICHHS U MO0 M3BECTHOMY 3HAUYEHUIO IUIOTHOCTH
3araceHHOM SHepruy ko3P PUIMeHT ycueHus ¢1adoro CUrHaia JJa3epHoro YCHUIUTEIS;
- OLEHUTH JIOIYCTUMBIC IAapa3UTHBIE OTPAKEHHUS B JKAYLIEM pexuMe (B PEKMME HAKOIUICHUS
WHBEPCHOW HACEIIEHHOCTH);
- B 6amaHCHOM MPHUOJIMKEHUN PACCUNTATh BHIXOAHYIO SHEPIHIO YCHIIMTEIS TP U3BECTHOM 3amaceHHOn
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 BbIOMpaeTcs W3 HaOOpa KOHTPOJIBHBIX TEM, NMPHUBENCHHBIX HIDKE. 3anava
BBIOMpAeTCss M3 CHHMCKAa KOHTPOJIBHBIX 3ajad, NMPHUBEACHHBIX HIKe. HeKoTopble M3 IOMOJHUTENBHBIX
(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 #ionHoro nasepa. bydepnbie raspl, ux HazHadenue. lllupuna nmuaun usnydenus. CeueHue
YCHIICHHSI, peJlaKkcalus MoaypOBHEH.

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

4. KuHeTWKa XMMHUYECKUX peaKkUUd B MOMHBIX nazepax. Peakuus "tymenus". KoHCTaHTBI cCKOpOCTH
"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.  3amaromme TreHEpaTopbl HAHO- M CYOHAaHOCEKYHIHBIX HWMITYJIbCOB. AKTHBHAS MOIYJISIIHS
TOOPOTHOCTH pPe30HATOpA.

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

10. Crpykrypa ypoBHeW #oma B MarHuTHoMm mnoine (3ddexr 3eemana). Momymsauus ko3dduuumenra
YCHUJICHUS CPeIbl MarHUTHBIM T10JIeM. 3a/1al0IIye TeHEpaTophl ¢ MOAY/ISINN KO3 GHUINEHTa YCUICHUS
Cpeabl MArHUTHBIM TOJIEM.

11. 3agaromuii TeHeparop ¢ aKTHBHOW cuHXpoHU3amuend wmoxa. OcobenHoctu 317 ¢ akTWBHOU
CHUHXPOHU3AIMEH MOJ] HOTHOTO (POTOAMCCOIMAIIMOHHOTO JIa3epa.

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

14. HeonHopoaHoCTh paboueii cpeibl, BEI3BAHHAS TIONVIONICHUEM CBETA HAKaYKH Ha CTEHKax Ja3epHOM
KIOBETBI.

15. I'paguenTsl MOKa3aTens NpeJOMIICHHUS, BEI3BAaHHBIE HEOMHOPOAHBIM MONIOIIEHHEM CBETA HAKAYKU
BHYTpH 00bEMa aKTUBHOW CPEJIbI.

16. HaBenenHole  Ja3epHbIM  HMMIIYJIbCOM  HEOJHOPOJHOCTM  IIOKa3arens  IPEJIOMJICHMSL.
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 m3mydeHUs. JHEpreTHYecKnii KOHTpacT. [IpocTpaHCTBEHHBIE (HIBTPHI, KaK CPEICTBO
00pBOBI ¢ cCaMOBO30YkK/IEHHEM Ha 0OPATHBIX MAPa3UTHBIX CBS3SX.

21. KoHTpacT u3ay4yeHus 10 MOIIHOCTH U DHEPTHH. AKTUBHBIE U TTACCHBHBIE 3aTBOPHI UCTIOIb3yEMBIE B
HOIHBIX Ja3epax.

22. [IpuHUOMIBI KOHCTPYUPOBAHHUS KPYITHOMACIITAOHBIX HOAHBIX JIa3€POB HAHOCEKYHAHBIX UMITYJIbCOB.
brox cxema. OcHoBHBIe cucteMbl. OnTrnyeckas cxema. (Ha mpumepe ycranosku "Hckpa - 5").

3amaqn K 3K3aMeHy
3anaua Nel

AxTHBHas cpea HOAHOTO (HOTOAMUCCOIMAIMOHHOTO YCHIIUTENSI COCTOUT M3 CMECH CIICAYIOIIUX T'a30B:
Stopp n-C3F7I + 100topp Xe +200Ar + 450Topp CO2.

Brrancinte cedueHne BEIHY)ACHHOTO u3nydeHus [13dd Ha mepexome 3 — 4.
3amaga No2



AxTuBHas cpena HomHOTO (DOTOMUCCOIUAIIMOHHOTO YCHIIUTEINSI COCTOUT U3 CMECH CIICIYIONUX T'a30B:
3,5topp n-C3F71 + 200topp Ar + 420topp CO2.

BBIYMCIUTE TIPU IJIOTHOCTH 3alacéHHOM YHEPTUH Ha JBYX BO30YXIEHHBIX IOTYPOBHSIX CBEPXTOHKOM
CTpYKTYpHhI [13an = 3J[5k/cM2 BBIYUCINTH KOAQQUIIMEHT yCHileHHs cnaboro curHaia Ha nepexone 3 - 4.

3agaua Ne3

AxTHBHas cpea HOAHOTO (POTOAMCCOIMAIMOHHOTO YCHIINTENS! COCTOUT M3 CMECH CIEAYIOIIUX Ta30B:
20topp n-C3F71 + 600topp SF6. B nmuanazone miotHOCTe# BxomHoro curHana 0010 OBx[12][x/cm2
nepexoge 3 — 4 moctpouth 3aBUCUMOCTH [ IBBIX([/BX). JnuTenbHOCTh uMmiyiabca 1HC. IlnmoTHOCTE
3anaceHHou 3neprun [J3an=3 [ x/cm2

3amgaua Ne4

[TnoTHOCTH 3amac€HHOl dHepruy Ha JBYX BepxXHUX B030yxknEHHBIX ypoBHix CTC aromapHoro ioxaa
paBHa 2,5/x/cM2. Ompenenuts apasnenue OydepHoro raza (CO2), mpu KOTOopoMm KO3QPHUIHEHT
ycuiieHus cinaboro curnana Ha nepexone 3 — 4 Oynet paasiM K0=100; 30.

3amgaua Ne5

Onpenenute naBienue OydepHoro raza (Xe), NpH KOTOPOM JIOPEHIIEBA MIMPUHA JIMHHUU
JFOMUHECIICHIMN OyZIeT paBHA JIOMIUIEPOBCKOM mupuHe mpu Temneparype S0001C.

3agaya Ne6

[MnoTHOCTH 3amac€HHOl dHepruy Ha JBYX BepxXHUX B030yxknEHHBIX ypoBHix CTC aromaphoro ioxaa
paBHa 2/[x/cm2. Onpenenuts aasnenue OydepHoro raza (Ar), mpu KOTopoM KO3(GQGUIUEHT YCUICHUS
ciaboro curHana Ha nepexoje 3 — 4 oyzaer pasabiM KO=100; 50.

3agaua Ne7

Omnpenenuth Temneparypy aOCONIOTHO UYEPHOTO Teja, MAaKCUMyM CHEKTpajJbHON HHTEHCUBHOCTH
U3Iy4YEHHS KOTOPOTO COOTBETCTBYET MaKCUMyMY Toiockl ornomenust C3F71.

3amgaya No&

KaxkoBa temmeparypa 4€pHOro Teia ¢ MakCUMaslbHBIM H3ny4arensHeiM KIIJ[ B mosnocy mormonieHus
C3F71?

3agaua Ne9

PaccunTarh MOIHOCT ¥ SHEPTUIO YCUIICHHOTO CIIOHTAHHOTO M3JTyUCHUS JIUISl KOHKPETHBIX MapaMeTpOB
rogHoro doroaucconmonHoro ycmurens (Lak = 100 cm; Dak = 4 cm; [13an,max = 3 Jx/cm2; [THak =
10 mkc, KO,max = 1000).

3amgaya Nel(

KroBera #onHOTO ycunuTelns ¢ BHyTpeHHUM auameTpoM Din=54 MM u aktuBHOW jmHOM L=100 cM
3ammonHeHHas akTuBHOW 20 Topp n-C3F7J + 147 topp SF6. B skcmepumeHTe Ha CBOOOAHYIO
reHepanuio ¢ sepkaigamu pesoHaropa R1=100% u R2=10% 3aperucrpupoBaHHas 3HEpIus IeHepaluu
cBoOoaHOM renepauuu coctasmia Eren=60 /x. Ouenuts noporosyto 3uepruto Enop. IlaccuBHbiME
MOTepSIMH BHYTPH pe3oHaTopa npeHeOpeds. OLEHUTh IUIOTHOCTH 3allaCeHHOW PHEPrHMM B aKTHBHOU
cpeze.

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

1. Ompenenute Temneparypy aOCOIIOTHO YEPHOTO Tela, MAKCUMYM CIHEKTPajJbHOH WHTEHCHBHOCTH
M3ITy4eHH KOTOPOTO COOTBETCTBYET MaKCUMyMYy monockl noromieHust C3F71.

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

3. OnpenenuTh UHTEHCUBHOCTh M3JIYYEHHs TAKOTO MCTOYHMKA B mojoce moriomeHuss C3F71. Kakosa
WHTEHCHUBHOCTH MTOTOKa (POTOHOB B mojioce Hakadku? Uemy paBeH uznmyuarenbHbiil KITJ(?

4. OtBetuTh Ha Bompock 1.2-1.3, eciniu Temmeparypa 4€pHOTO Tela NpeBbIIIaeT onpeneia¢Hnyo B m.1.1.
B JIBa pasa.

5. KakoBa Temneparypa 4u€pHOro teja ¢ MakCUMallbHbIM n3nydarenbHbsiM KITJI B mosocy mormomieHus
C3F71?

[IpumMepsl 5K3aMEHAMOHHBIX OWJIETOB (3aJaHUM, TECTOB W Jp. MAaTepUAOB, HCIOJIb3YEMBIX 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 ormuuao 10 OGamnoB - BBICTaBJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBaHHE
HPUHATHIX PELLICHAMN.
Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMYy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha NPAaKTHKE MPU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHATHIX PEIICHUH.
Onenka OmIMYHO § Oa/uIOB -  BBICTaBISACTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPaKTHKE MPU PEHICHNH KOHKPETHBIX 3a]ad4, MPaBWIbHOE 000CHOBAaHHME MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BRICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET Marepuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymMeeT HPUMEHATh IOJy4YCHHbIC 3HAHUS Ha NPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.
Ouenka xopoio 6 6ajoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka Xopomo 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U 10 CYIIECTBY M3JIaraeT €ro, yMeeT INPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.
OneHka ymoBIETBOPUTENbHO 4 Oanya - BBICTABISIETCS CTYIEHTY, IMOKa3aBIIeMy (parMEeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jieibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJTyuYeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.
OneHka ymoBIETBOPUTENbHO 3 Oaiya - BBICTABISIETCS CTYIEHTY, IMOKa3aBIIeMy (parMEeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEeI0BAaTeIbBHOCTH B H3JIOKEHMHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW porpaMmbl, HEOOXOAUMBIMHE JUTS TaJIbHEHIIEro o0ydeHus U
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HEyJOBJIETBOPUTENIBHO 2 Oalia - BBICTABISIETCS CTYACHTY, KOTOPBII HE 3HAaeT OOJNbIIeH YacTH
OCHOBHOTO COAEp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX MPHUHIMUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
OueHka HEyNOBIETBOPUTENbHO | 0ayml - BBICTABISETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

OK3aMeH TpOBOAUTCS B YCTHOW (opme mo Ownmeram. B kxaxkgoM Owuiere mNpencTaBICHO OJVH
TEOPETUYECKUII BONIPOC, OJHA 33/1a4a W OJWH YTOYHSIOUIMIA BOIPOC Mo Teme Kypca. [Ipu nmposeneHnn
sK3aMeHa oOyuaroniemycsi mpenoctasisiercss 30 MUHYT Ha moArotoBky. Ompoc oOyudaromierocs He
JOJDKEH TPEBHIATh OHOTO aCTPOHOMHYECKOTO Jaca.



