o JUCHMUIIJIMHE:
0 HANIPpaBJI€HHUIO:

degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)
JIabopaTopHoe MozienupoBaHue B reo(pu3ndeckoi THAPOANHAMUKE
IIpuknagHbie MaTeMaTHKa U (pU3MKa

npo¢uib NOArOTOBKHU: I'eoxocMuYecKre HayKH ¥ TEXHOJIOTUH

Kypc:
KBaJIU(PUKALMSA:

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
kadeapa TEPMOTHIPOMEXaHUKH OKeaHa
3

Oakanasp

CemecTpbl, POPMBI TPOMEKYTOUHOM aTTECTAIUH:

5 (ocennwuii) - 3auet

6 (Becennwii) - AuddepeHunpoBaHHbIN 3a4eT

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 0 yac.
nabopatopHsbie 3aHaTus: 60 yac.

Camocrostensnas padora: 120 gac.

Bcero gacos: 180, Bcero 3au. en.: 4

[Iporpammy cocrtaBui: A.I". BanenuH, a-p ¢puz.-mMar. HayK

[Iporpamma obcyxneHa Ha 3acefanuu kKadenpsl TepMoruapomexanuku okeana 01.06.2020



AHHOTANMA

Llenms Kypca — 03HAKOMJICHUE CTYICHTOB ¢ (DYyHJIaMEHTAIBHBIMU (PH3HYECKIUMHU TPOLIECCAMU B Te0(pU3NIeCKUX
cpenax (MPEeUMYILIECTBEHHO B OKEaHE) IMyTeM HX BOCIPOM3BEICHHS M MOJEIMPOBAHHS B J1aOOPAaTOPHBIX
OacceifHax ¢ ydeToM (hM3MUECKUX OCOOEHHOCTEHW cpempl: €€ IUIOTHOCTHOH (TePMHYECKOH, COJICHOCTHOM)
CTpaTU(UKALMK 1 BIUSHUS BpalleHUs 3eMJIM BOKPYT CBOCH OCH Ha ee ABMKeHHue. PaccMarpuBaloTcs yciaoBus
MOCTAHOBKU M OOCYXITAIOTCSl PEe3yNbTaThl YETHIPEX OCHOBHBIX T'PYIIT JKCIEPUMEHTOB B: 1) OTHOPOTHOM
HEBpaIaromencss KUIKocTh (cBOOOMHAsT W BBIHYXKICHHAas KOHBEKIUS), 2) CTpaTUGHUIMPOBAHHON
HEBpAIAIOIIAsACS JKUAKOCTH ((PopMHUpOBaHHE KBAa3HOJHOPOJHBIX IOTPAaHMYHBIX CIIOCB M TEPMOKIIMHA,
HEYCTOHYHMBOCTh TYpPOYJIEHTHOCTH B CTPaTH(GPUIMPOBAHHON XUAKOCTH W 00pa30BaHHE CTYNEHYATOW TOHKON
CTPYKTYpPBI BOJ, KOJIIAIIC OJHOPOAHBIX M CIa00-CTPaTU(HUIUPOBAHHBIX ISATCH, WHPY3UOHHBIC MPOLECCHI,
nuddepentpansHo-audPy3noHHas KOHBEKIIHS, BHYTPHUBOJHOE nenoo0pazoBaHue BCJIC/ICTBHE
muddepennpanbHol AudQy3uu Temaa u coin); 3) OAHOPOTHOW BpallAIOUICHCs XKHUIKOCTU (MHEPLHOHHBIE
KosneOaHus, BIMSHUE BpallleHWs 3eMJIM Ha CBOOOJHYIO KOHBEKIIMIO, INTyOOKash KOHBEKIHS, 3KMaHOBCKHIl
MOTPaHUYHBIH CJIOH, BUXPU-UHTPY3UH, COXPaHEHHE TIOTCHIIMAIBHOTO BUXPsI, ToNorpaduyeckuii 6eTa-3QQexT,
npedd Buxpei, BoiHBI PoccOm, 3amamHas wWHTeHCH(HKANUs TedeHHi); 4) CcTpaTUPUIMPOBAHHOW U
BpALIAIOUICHCS  JKUIKOCTH  (T€OCTpOHYECKHE TEYEHUs, OapOoKIMHHAs HEyCTOWYHMBOCTh  TEUCHHIA,
0apOKIIMHHBIE ME30MaclITa0HbIe BUXPH, BHYTPUTEPMOKIMHHBIC JIMH3bI, CyOMe3oMmaclTaOHble BUXpH,
KpynHOMacIiTabHas1, Me3oMaciuTabHas u cyOMezomaciuTabHasi TuHaMuKa YepHoro Mopsi).

Kypc comepxxutr B cebe oOcyxkneHne 0a30BbIX (U3UYECKUX 3aKOHOB JMHAMHKH OJHOPOJIHOM,
CTpaTH(GUIMPOBAHHOW ©  Bpallalomielcss JKUJKOCTH, JEMOHCTpPAlUio JabopaTOpHBIX  (U3NYECKUX
IKCIIEPUMEHTOB, 03 KOTOPBIX HEBO3MOXHO IIyOOKOE IMOHMMaHHE TUHAMHUKH OKeaHa M armocdepsl. s
YCIICIIIHOTO OCBOEHMS OHJIAMH-Kypca CIIyIIaTeNo XKelaTeIbHO 3HaTh MEXaHUKY CIUIOLIHOM cpebl (KUIKOCTH
W Ta3a) ¥ OCHOBHI (PU3MUECKON OKeaHOrpaduu.

1. leau u 3apauu

eap AUCUMNIMHBI

- (¢opmupoBaHue 0a30BBIX 3HaHWUH 1O TeoPHU3MUECKOW THAPOJAVMHAMUKE U JIAOOPAaTOPHOMY
MOJICITMPOBAHHIO (PU3MYECKUX TMPOIECCOB Ui HCIOJNB30BaHUS B O0JAacTAX H AWUCIHMIUIMHAX
€CTECTBEHHOHAYYHOTO ITPOQUIIS;

- (hOpMHUPOBAHUE UCCIIEIOBATEIBCKIX HABBIKOB U CIOCOOHOCTH MTPUMEHSTH 3HAHHS HA TIPaKTUKE.
3anauu QUCHUTNIHHBI

* J1aTh CTy/eHTaM 0a30Bble 3HAHHS B 00JIACTH re0()U3NIECKOM THAPOTMHAMUKY;

* OOy4YHTH CTYJICHTOB a3aM JIa0OPaTOPHOTO MOJICTUPOBAHHUS (PU3NIECKHIX TPOIIECCOB.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 Cnocoben npuMeHsTh HAMEYATD MyTH €€ PEIIeHHS

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cTpouUTh MareMaTH4YecKHue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

[IK-1.1  Bnageer  ¢yHAaMEHTAIbHBIMH  MOHATHUSIMH,
3aKOHaMHM M TEOPUSMH COBPEMEHHOM (pU3uKN

[MK-1.2 Wmeer rnyOokoe 3HaHWE W IMOHHMaHUE 0a30BBIX
MaTeMaTHYECKUX JAUCIUIUINH

[IK-1.3 Brageer KyapTypoi IOCTAaHOBKM HAyYHOW 3aJ1aud U
MOZIEIIMPOBAHUS €CTECTBEHHOHAYUHBIX OOBEKTOB M CHCTEM

[IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU IS
ONMCAaHUSI W HCCIEIOBAaHUS MPOLECCOB M SIBICHUH B
COOTBETCTBYIOIINX HayYHBIX 00JACTIX




[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH I1K-1.5 Burageer HaBblkamMu Oe3omacHol paboTel €

Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI COBPEMEHHBIMH  HAy4YHbIMH [puOOpaMH H  APYTUM
NpeMETHOM 00J1acTH) U (W) TEOPETUUECKUE  |IKCIIEPUMEHTAIbHBIM 000py10BaHUEM

(aHAMMTHYECKUE U IMUTALIHOHHBIC) [IK-1.6 3HaeT ocHOBHBIC NpaBWiIa MOBEACHHUA U PabOTHI B
HCCICAOBaHUA COBpPEMEHHOI Hay4YHO# abopaTopun

[IK-1.7 Coocoben omneHuBath TpeOyeMbie  pecypchl
(MarepuanbHbIe ¥ BPEMEHHBIC) [UId IUIAHUPOBAHUS H
HPOBE/ICHUS] HAyYHOTO SKCIIEPUMEHTA

[IK-1.8 Brnageer HaBbikamMu pabOTBI C COBPEMEHHBIMHU
SI3bIKaMU [IPOIPaMMHUPOBAHUS U IPOrPaMMHBIMU ITaKETaMU
JUISl HAyYHBIX pacyeToB

[1K-1.9 3naeT nepeyeHs BeAyHINX MEPUOANUESCKUX HAYYHBIX
W3aHU W CIOCOOCH BBINENATh aKTyaJIbHbIE HAyYHBIC
MyOIMKanuu B Mpo)eCCUOHANBHOM 001acTH

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUHUILIHHE (MOIYJII0)
B pesynberare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATB!
® OCHOBHBIC [TOHATHUS T€OPHU3NUECKON THAPOINHAMHUKH;
® BBIBOJ YpaBHEHUI 1 O6e3pa3MepHBIX TapaMeTPOB;
® [IPUHLMUIBI U METOBI JIAOOPATOPHOTO MOJIEIUPOBAHUS (PU3NUECKUX MPOLIECCOB B OKEAHE.

YMETB:
®  [I0JIb30BAThCS CBOMMH 3HAaHUSIMHM IJIsl pelieHus (DyHOAMEHTaJbHBIX M NPHUKIATHBIX 3a4ad U
TEXHOJIOTUYECKUX 3a/1a4;
® JienaTh PaBUIIbHBIC BBIBOJBI U3 COMOCTABIICHUS PE3YIBTaTOB TEOPHUN U IKCIIEPUMEHTA;
® [IPOU3BOJIUTH YUCIIEHHBIE OLEHKH 10 MOPSIKY BEJIUUUHBL;
® BHJCTH B TEXHUYECKHX 3a7a4ax (PU3NUECcKoe CoAepiKaHue;
° OCBauBaTh HOBBIE MpPEAMETHbIE OOJACTH, TEOPETHUYECKHE MOAXOAbl U AKCIIEPUMEHTAIbHBIC
METOJUKH;
®  [0JyyaTh JOCTOBEPHbIE 3HAYEHUS M3MEPSAEMBIX BEIMUYMH M IIPAaBUIbHO OLEHUTH CTENEHb MX
JOCTOBEPHOCTH;
° 3G QEKTUBHO HCHOJIB30BaTh MH()OPMALMOHHBIE TEXHOJIOTHMM M KOMIIBIOTEPHYIO TEXHMKY MIJIS
JOCTHKEHUSI HEOOXOIUMBIX TEOPETHYECKUX U MPUKIIAJHBIX PE3yIbTaToB.

BJIaJIETh:

® HaBbIKAMH OCBOEHUS 00JBIIOT0 00beMa HHPOPMaLIUY;

® HaBBIKAMU CAMOCTOSATENILHOM paboThI;

® KyJIBTYypOH MOCTAHOBKU M MOJIEIUPOBAHUS (PU3NUECKUX 3a/1a4;

®  HaBBIKAMU TPAMOTHOH OOpabOTKM pPEe3yJibTaToB OMNbITa M COMOCTABICHUS C TEOPETUYECKUMHU
JTaHHBIMH;

® TIPAaKTHKOW MCCIEAOBAHUS U PELICHUS] TCOPETUUECKUX U MPUKIIAIHBIX 33/1a4.

4. Coep:xanue TUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

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

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekium | Cemunapsr | JlaGopar. paboTh
pabora
1 Beenenue B npeamer 1 4
2 Teopus nogobus, Pi-reopema 1 4




3 ABTOMOJIEJIBHOCTD, CTEIICHHBIC 3aKOHBI 2 4

4 CBoOozHas TemoBasi KOHBEKLIUS 2 4

5 3aKOHOMEPHOCTH CBOOOTHOM KOHBEKIIUU 2 4

6 TepMmuuecknii IMOrpaHCIION OKeaHa W ’ 4
MepBUYHBIE MACIITA0Bl KOHBEKLIUU

7 BrIHy)X1€HHAas KOHBEKIIHUS 2 4

8 [Tponukaromniasi KOHBEKLMS 2 4

9 ®opmupoBanne BKC 2 3

10 |CrparuduuupoBaHHas KHUIKOCTh 2 3

11 TypOynentrnoe Boiedenue B CXK 2 3

12 BreixonaxxuBanue u yrnyonenne BKC na 5 3
YepaoMm Mope

13 IIpoueccsl BHYTPEHHETO ’ 4
nepeMeIIBaHus

14 Huddepenumnansao-auddy3snonHas 5 4
(J1-/1) xoHBeKkImst

15  |BayrpuBomHoe neqoobpasoBanue 2 4

16  |MHTpy3uOHHBIE MTPOLIECCHI 2 4

17 JlokanbpHOE nepeMelIMBaHue U KOJUIAIC - 1 )
pacTeKkaHue nepeMerlaHHbIX MSTeH

18 Komnnanc He moOJTHOCTBIO MepeMelIaHHbIX 1 )
IISITEH
[ImorHOCTHRIE  Teuenus  (I[IT) Ha

19 HAKJIOHHOM JHE U WX B3aUMOIEHUCTBHE C 2 4
MUKHOKJIMHOM

20 Typ6yneHTIELIe IIT Ha HaKJIOHHOM [JIHE B > 4
OJJHOPOZIHOM XKUIKOCTH

71 Bzaumopnenicteue IIT co  ckaukom ’ 4
IUIOTHOCTH

2 [Ipumeps! BIUsIHUA BpalleHUs 3eMIId Ha 5 4
JUHAMUKY BOJI OK€aHa

23 |UuepumoHHbIe KoneGaHUS 2 4

24 [ToTenumanbHbIN BUXPH 2 4
BeprukansHo OIHOPOJHBIE

25  |(GapoTpoliHBIE) BUXPEBBIE CTPYKTYpPHI B 2 4
OBX - aHanor miIoTHOCTHBIX UHTPY3HIA.

2 OddexTrr TpeHHA - SKMaHOBCKUI 5 4
[OTrPaHUYHBIN ciioi
Bnusnue napamerpa Kopuonuca ¢

27  |mmporoit (6era-3ddekra) Ha AUHAMHUKY 2 4
BOJl OK€aHa

28 CrparuduumupoBanHas  Bpallaromascs ) 4
)uakocTh (CBX)

29 OKMaHOBCKasl Hakauyka LUPKYJIALUU B ) 4
CBX
bapoknunnas HEYCTONYHNBOCTh

30 |okeaHCKMX TeueHHH, (OPMHPOBAHUE 2 4
MEaH/IPOB U ME30MaCIITAOHBIX BUXPEH.

31 l'upposornueckas crpykrypa YepHoro 1 )
Mops
Onpezenstomnue Oe3pazMepHbIe

32 |mapamerpel s YepHoro Mmops U 1 2

nabopaTopHOil Monen




CyOme3omaciitabuble BUXpH B YepHoM
Mope u Muposom OKeaHe,
33 |xapakTepucCTHKH, ¢duznveckue 2 4
MEXaHU3Mbl WX  00pa3oBaHHsA IO
pe3ynbTaraM HaOrOJCHUN.
Nroro yacos 60 120
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 180 yac., 4 3au.en.
4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 5 (Ocennwii)

1. Beenenue B mpeamer

Hcropuueckas cnpaBka. Pazinndnbie moaxos! K 1a00paTOpHOMY MOZIETHPOBAHHMIO.

ConeprkaHue JIEKIIMH Kypca, Ielb Kypca. 4 OCHOBHBIX pasziena Kypca, TPYMIbl IKCIIEPUMEHTOB
(OHX, CHX, OBX, CBX).

2. Teopust mogo6wusi, Pi-teopema

MopnenupoBaHnue ¢ HCIOJIB30BaHUEM KpHUTEpHEB MomoOMs (BOCIPOM3BEACHHWE OTHOLICHUI
JNENCTBYIOLIUX CH).

3. ABTOMOJEIBLHOCTD, CTEIICHHBIE 3aKOHBI

ABTOMOJICTTEHOCTD, CTETICHHBIC 3aKOHEI.

4. CBoOOIHAs TEIIOBast KOHBEKIUS

CBoOomHas TemioBas KoOHBeKIus. 3agada Pemes. BeiBoy urcia Peres.

5. 3aKOHOMEPHOCTH CBOOOIHOM KOHBEKIIHH

BriBon unciia Hyccenbra.

6. TepMudeckuii morpaHciol okeaHa v EPBHYHBIE MacIITa0bl KOHBEKIIUN

TerutoBoii 6aaHc Ha MOBEPXHOCTH OKeaHa. PelieHne ypaBHEHUS TEIIONPOBOAHOCTH.
JlabopatopHsblii 3kcniepuMeHT: MccnemoBaHue TEMIOTO W XOJIOAHOTO TMOTPAHCIOEB y TPaHULBI
pasziena BOJAa-BO3YX, MPOIECCOB CBOOOMHOW M BBIHYXIEHHOH (BETPOBOW) KOHBEKIMH. 3aJ1a4d
JKCIIEPUMEHTA.

Temnplii norpaHnyHbId  ciIOW. PemeHne ypaBHEHHS TEIUIONPOBOJHOCTH C TpPaHUYHBIMH U
HayaJIbHbIMH yCIIOBUSMHU.

XoJIoHBIN OTpaHUYHBIH c10H. UepThl CBOOOHON KOHBEKITUH (TEHEBBIE N300pakeHHs ). Pe3ynbTars
nabopaTopHbIX 3cniepuMenToB. [IpoBepka 3aBucumoctn uncia Hyccenbra oT uncia Penes, onenka
TOJNIMHBI TEPMHYECKOTO IIOTPAHCIOS W BPEMEHHM IIEPEeMEXaeMOCTH CBOOOIHOM KOHBEKIIHH.
BeprukansHast ckopocth TepMmukoB. HeyctoitunBocth Penes-Teitnmopa m umepapxusi MacmraboB
KOHBEKLIUU.

Jlabopatopnsrii skciepument: Konseknus Penesi-Teitnopa B nepeBopaunBaroiieMcst 6acceite.

7. BeIHYX€HHas1 KOHBEKLUS

Omnpenenenue, NPUYUHBI BO3HUKHOBEHMA. JIaGOpaTOpHBIN SKCHIEPUMEHT. OKCIEepPUMEHTaIbHbIE
HCCJIEI0OBAaHUS BBIHYKICHHON KOHBEKIIVH.



8. [IpoHuKaromas KOHBEKIIUs

ITponukaromas BEIHY/I€HHAss KOHBEKIUS U €€ poib B ()OPMUPOBAHUH BEPXHETO KBa3HOIHOPOIHOTO
ciost (BKC).

JlabopatopHblii  skcnepuMeHT: 3akoHoMepHocTH ¢GopmupoBanuss BKC mpu  Bo3OyxaeHun
TypOyJIE€HTHOCTH KOJIEOMIOINMHUCS PEIIeTKaMU B JIMHEHHO-CTPaTU()UIIMIPOBAHHOM KUIKOCTH .

9. ®opmuporanne BKC

®opmupoBanne BKC  npu  pa3BuTUM  OpOHHMKAIOMEH  TEPMHUYECKOM  KOHBEKLUMH B
JUHEHHO-CTPATUPHUIIMPOBAHHOM TI0 TEMIIeparype ciioe. DKCIepUMEHTalbHas OlleHKa kKoddduiuenTa
BOBJICUCHUSI.

10. CrparudunupoBaHHas KUIKOCTh
Mertozsl co3nanust CTpaTuUKaLHH.
11. Typbynentnoe BoBieuenue B CIK

TypOynentnoe BoBiedenne B CXK. MopenupoBanne nponecca (opmupoBanus BKC B okeane
BCJICACTBHE  BOJHO-BETPOBOIO TYpOYJEHTHOro mepememinBaHus. Merogsl  TypOyJeHTHOTO
nepeMennBaHus B J1a0OpaTOpHBIX ycioBusAX. IlepeMemnBaHue C IMOMOIIBIO KOJEOIIOIIMXCS
pEILIETOK: pe3yibTaThl JKCIEepUMeHTa. llepeMemnBaHHEe C TMOMOIIBIO TAHICHLUAIBHOTO CIBUTA
CKOPOCTH, IPHUJIOKEHHOTO K TIOBEPXHOCTH JKUAKOCTH: pe3ylbTarhl d3kcnepuMeHTa. CuHTes
PE3YNBTaTOB MCCIIEJOBAaHUS 3aKOHOMEPHOCTEH TypOyneHTHOro BoBieueHus B CXK.

12. BrixonaxxuBanue u yrnyonenune BKC na Uepnom mope

BrexonmaxuBanne u yriyonmenne BKC nHa UYepHOM MoOpe mpu  «HOPI-OCTE» BCJIEICTBHE
TypOyJICHTHOTO BOBJICUCHHUSI: ONMCaHne ()eHOMECHA M BBITOIHEHHBIX HaOMoneHuil. BrixonaxxuBaHue
n yrnyoneane BKC 3a cuer TypOyneHTHOTO BOBIeueHHS. BpeMeHHOW XOJ CKOpPOCTH BETpa:
¢dbopmynmposka mozaenu. [IpoBepka Mmoaenu TypOyleHTHOTO BoBiieueHus: Karo-Ouinurca.

Ce30HHBIN LIMKJI B OKEaHE.

JlaGoparopHslii skciepuMeHT: JlaboparopHoe MoJenpoBaHue mpolecca GOPMUPOBAHUS CE30HHOTO
TEPMOKJIMHA.

13. IIponiecchl BHYTPEHHETO NTEPEMEIINBAHNS

[Ipoueccsl BHyTpeHHEro mnepeMeluBaHus. M3yueHne BHYTPEHHEro MepeMEelIMBAaHHs Ha MpUMeEpe
Yepnoro Mopst. IIpuuuHBl BHYTPEHHErOo INEpeMEIIMBaHUA. MeXaHWYecKoe IEpEeMEIIMBAaHUE B
JUHEHHO-CTPaTU(PUIUPOBAHHOM KUIKOCTH (JICXK), HEYCTONYHNBOCTH («cmoucTocTb»)
TypOyJI€HTHOCTH: pe3yJbTaThl 3KCIepUMEHTa. PaccioeHne cABUIOBOrO CTpaTH(HUIMPOBAHHOTO
TeueHUs1. TeopeTudeckoe 000CHOBAHUE PACCIOCHUSL.

14. Tnddepenumnansno-guddysnonnas (/1-/1) konsexkus

Huddepenumansao-muddysnonnas (J1-/1) koHBeKIMs: TPUIHHBI BO3HUKHOBeHUs. J[Ba pexnma J[-J]
koHBeKIHU: «ConeBble nanbubd U «Anddy3ns». PexxuM coneBbIx nanbleB - HATYpPHbIC HAOIIOICHUSI.
PesxuM coseBbIX MajbleB B 1JAOOPaTOPHH.

[ToToku Teruia 1 COMM B PEXKUME «COJIEBBIX MANbLEB». PexuMm «auddys3us» - HaTypHbIe HAOMIOICHUS.
Uem omnpenensiercs Macmitad cryneHbku npu J[-JI koHBeknmmu B pexxume «auddysus»? [lotokn
yepe3 AU Py3nOoHHYIO PaHUILy paszena.

JlaGoparopHsIii skcriepuMenT: [InaByyas (Teriasi) cTpyst B OMHOPOIHON U CTpaTn(UIMPOBAHHON T10
COJICHOCTH KHIKOCTH.

15. BaytpuBonHoe je1000pa3oBaHne



BuyTtpuBogHoe nenoobOpasoBanue 3a cuer aBodHOW auddysun. BryrpuBommseiii nex (BJI) B
HATYPHBIX YCIOBUSIX.

Jlabopatopusiii sxciepumenT: BJI B 1a00opaTopHBIX YCIOBUSIX.

Jlabopatopusiii sxciepument: BJI B 1abopaTopHBIX YCIOBHUSIX B JIAMUHAPHOW BOJHOH cpejie.
JlabopatopHslii skcniepument: MccnenoBanue Temio-mMaccooOMeHa Yepe3 IUIOTHOCTHYIO TPaHHIly
paszena Mex1y AByMs TypOyIeHTHBIMU CIIOSMH.

Tpu pexumMa Terno-MaccooOMeHa 4epe3 IUIOTHOCTHYIO T'PaHMIly pasliesia MeXIy TypOyJeHTHBIMH
CIIOSIMH:  MOJICKYJSIPHBIH,  MOJEKYJISIPHO-TYpOYJICHTHBIH,  TypOyJICHTHBIH.  3aKOHOMEPHOCTH
TEIUIO-MaccoOOMeHa MEXJy CIosMU.  BHyTpUBOMHBIN Jie[ B TypOYyJICHTHOW JIBYCIOWHOW cpene.
Mopaens BHYTPHUBOIHOTO JiefooOpa3oBaHusi Hpu TypOyJIEHTHO-MOJICKYJSIPHOM pEXuMEe OOMeHa
MeXy nepeMeninBaeMbiMu citosiMu. OnieHku ckopoctu BJI cornacHo pacueram o mojenu.

16. UaTpy3rOHHBIE TTPOLIECCHI

WHTpYy3nOHHBIE TPOLECCHl B CTPATU(UIMPOBAHHOW JKHIKOCTH. MexaHu3Mbl (OpPMUPOBAHUSA
UHTpY3uil. TOHKas TEpMOXaIMHHAS CTPYKTYpa BOA OKEaHa M €€ NHTPY3MOHHOE MPOUCXOXKICHNUE.

Cemectp: 6 (Becennuii)
17. JlokanapHOE epeMENTUBaHKUE U KOJIJIAIIC - PACTEKAHUE MTEPEMEIIAHHBIX TISTCH

JlokanbHoe nepemennBanue (0OpylIeHHE BHYTPEHHUX BOJH, CIBUTOBAsl HEYCTOWYMBOCTh TCUCHHUS)
U KOJJIAIIC - pacTeKaHWE NEePEMELIAHHBIX IISTEH. YCIOBUs NepeMelirnBanus. MccienqoBanue TOHKOM
CTPYKTYpbl M TypOYJIEHTHOCTH B YEpPHOMOPCKOM aHTHLMKIOHHYECKOM BHUXpe. BeprukaibHoe
pacripeseneHue TeMIepaTypbl U TeMIIEpaTypHbIX (UIYKTyallui - «TOHKOH CTPYKTypbD» Ha CTAHIMAX
paspesa B UepHOM MOpe 4epe3 aHTHIHKIOHUYECKUI BUXPB.

JlabopatopHslii 3kcriepuMeHT: BocnpousBeaenrne MexaHuszMma JokajabHoro nepememmmsanus CXK 3a
CUET C/IBUTOBON HEYCTOMYMBOCTH TEUCHHS U OOPYIIICHHsI KOPOTKUX BHYTpeHHUX BoiH (BB).

18. Kostanc He MOMHOCTHIO MEPEMEIIAHHBIX MTATEH

Komnnanc mepeMenranHbIX MATEH: YCKOPEHHAsh MHEPLMOHHAs cTaaus pactekanus. Cxema KoJutarca
JIOKAJIbHO MepeMelIaHHbIX MsTeH. Kotanc nepeMemansbIx msaTeH: Moaens bapenOnarra amst BI3KoH
CTaJlu¥ PaCTEKaHNsl CUMMETPUYHOTO TISITHA.

JlaGopatopublii  skcmepuMmeHT:  McciaemoBaHume — mpoLecca  KOJUIalica  OCECHUMMETPUYHOTO
MEepEeMELIaHHOTO MATHA.

Pacrexanne nepememannoro msatHa B JIC (pe3ynbTaThl SKCIIEpUMEHTa Ha TEHEBBIX (oTorpadusix).
3akoH pactekanus nepememanHoro miaTHa B JICK - «0.1». OcecummerpruyHas BA3Kash UHTPY3HS C
noctostHHBIM mpuTokoM B JIC)K: aBroMoziennbHOE peleHue.

JlabopatopHsblii  skcnepuMmeHT: McciegoBaHHE OCECMMMETPUYHOM MHTPY3UHM C  IIOCTOSHHBIM
nputokoM B JICK.

Ocecummerpuunass wuHTpy3uss B JICK: pesynbrarsl dKCIEpUMEHTa. OKCHEPUMEHTAJIbHBIC
3aKOHOMEPHOCTH PACTEKaHUs] OCECUMMETPHYHBIX HMHTPY3UH. OKCHEpUMEHTaJbHAs 3aBUCHUMOCTH
pamuyca MHTPY3UH OT BpeMeHH B Oe3pasmepHoM (aBromopenbHoM) Buze./[-/] cummerpuunas
unTpy3us B JICK.

Jlabopatopuslii sxciepument: -/l MHTPY3HOHHOE paccIOCHUE Ha TEPMOXaJIHMHHBIX (PPOHTAX.
Komnanc  crparudunupoBannsix  nsaren B JICK  (konmenrtyanbHast — cxema).  Komamc
cTpatuuuupoBaHHBIX H  omHopoaHbix mATeH B JICXK.  3akoHOMepHOCTH — KoJlarca
CTpaTU(HUINPOBAHHBIX ISATEH.

19. IInoraoctHBIe TeueHus (I1T) Ha HAKITOHHOM IHE U UX B3aUMOJCHCTBUE C TUKHOKIMHOM

[1noTHOCTHBIE TEUEHUSI HA HAKJIOHHOM JIHE U UX B3aUMOJAEHCTBUE C IMKHOKIMHOM.

Onwucanne [1T. Tunsl u npuanabl o0pazoBanust [1T, npumepsl. beapazmepHbie TapamMeTphi.
JlabopatopHsiii skcriepuMenT: MccnenoBanue ckopoctd W ToimuHbl [IT Ha HAKIOHHOM JHE OT
OTIPEIENIAIOIIUX MAcIITA00B 3a4a4H.

Junamuka IIT ¢ mOCTOSHHBIM NPUTOKOM B HeBpamaromencsa xunkoctd. Pexumel IIT. Pesynprars:
JKCIIEpUMEHTA.



20. TypOynentHslie [IT Ha HAKITIOHHOM JIHE B OJJHOPOIHOM XKHJIKOCTH

JlabopatopHslii skciepuMenT: OnbITh ¢ TypOyiaeHTHbIMU T1T.

OKCIepUMEHTaJIbHOE TOATBEP)KACHUE aBTOMOJCIBHOCTH mporecca pacnpoctpanenus [IT.
Pe3ynbraTsl 00pabOTKH TaHHBIX ONTHYECKOTO JaTYHKA.

21. B3aumoneiicteue I1T co ckaykoM IJIOTHOCTH

Bsaumoneiictue IIT co ckaukoM MIOTHOCTH (PE3KUM MUKHOKIMHOM).

Pesynbrars! onbiToB. IIpuiioskeHue pe3ylbTaToB OMNBITOB K YEPHOMOPCKUM YCIOBHAM. UMCIIEHHBIE
skcnepuMeHTsl ¢ IIT B 1BycnolHOM KuakocTH Ha XZ-monenu. [Ipumepsl pacueros.

22. Ilpumeps! BIUSHUS BpalleHUs 3eMJIM Ha JUHAMUKY BOJl OKeaHa

[Ipumepsl BiusHUS BpalleHUs 3eMJId Ha TUHAMUKY Box okeaHa. [lapamerp Kopuonuca. Onnopoanas
Bpamarommasicst xuakocte - OBXK. OcnoBuble ypaBuenus s OBXK. YpaBHeHus AMHAMHKH B
0e3pa3MepHOM BHJE: OCHOBHBIE MTapaMeTpbl MOA00uSI.

23. HepuroHHbIC KOJICOaHMsI

Wuepumonnbie kosneOaHus. AHAJIOTHS CO CBOOOJHBIMHU KOJICOAHUSMH B CTpaTH(PUIMPOBAHHON
xunkoctu. Jlarpanxesble OpudTEpbl CO CIYTHHKOBOW CBA3BIO KaK CpPEACTBO HCCIICAOBAHUS
muaamukn BKC. [IpudrepHble naHHBIE: CIEKTP KOMIIOHEHT JIarpaHXEeBOH CKOPOCTH TEYCHUH B
UepHom wmope. [lposBieHne HHEPHIMOHHBIX KOJNEOaHWH Ha TPACKTOpUU JABWXKEHHA apudrepa
BepxHero cyogd B YepHoM Mope. BepTukanbHO oqHOpOIHbIE (0apOTPONHBIE) BUXPEBBIE CTPYKTYPHI B
OBX - aHanor mIOTHOCTHBIX UHTPY3HIA.

24. IToTeHUMaIbHBIA BUXPb

OHpeI[GJ'IeHI/IC NMOTCHUUAJIIBHOTO BUXPA U YCJIOBUC €TI0 COXPAHCHUH.

Buxpesbie kononku Teinopa-IIpaynmena kak nmpuMep CTpEMIICHHUS! K BEPTUKAIBHOW OJHOPOAHOCTH
(mBymepnocTu) Teuenust B OBXK.

25. BepTukanbHO ofHOpOHbBIE (0apoTpoIHbIe) BUXpeBbie CTPYKTYyphl B OBX - aHamor mioTHOCTHBIX
WHTPY3HI.

JlaGopaTopHBIi  IKCIEPUMEHT: BHUXPb-MUHTPY3HS C TIIOCTOSHHBIM HPUTOKOM B OIHOPOIHO
Bpalaromniecs xuaxocti. ObpazoBaHne NPUIOHHOTO SKMAaHOBCKOTO CJIOSI, OTPAaHUYUBAIOIIETO POCT
JaMeTpa HEBA3ZKOIO sApa BUXPSL.

CpaBHeHHE pe3yJIbTaTOB SKCIIEPUMEHTA ¥ TEOPHH.
26. D deKThl TPEeHUS - PKMAaHOBCKUN MOTPAHUYHBIN CIIOH

OddekTsl TpeHUs - SKMAHOBCKHMH TMOTPaHWYHBIA cioW. VHTerpanbHBIA SKMaHOBCKHH TEpEHOC.
Brisog popmyst.

Jlabopatopuslii sxciepument: CrinH-all B KpyIiioM OacceliHe Ha Bpalaromiencs miargopme.
BnusHue npuaoHHOTO TpeHHs Ha AMHAMMKY OapOTPOIHOTO BUXPSA-MHTPY3UH HaJl TOPU30HTAIBHBIM
nHoM. CBOOOIHAs KOHBEKLHMS BO BpallAIOUICHCs JKUAKOCTH. 3aBHCUMOCTb KPUTHYECKOIO YHMCIIa
Penes ot uncia Teitnopa.

27. Bnusiaue mapamerpa Kopuomuca ¢ mupoToit (6eta-addexra) Ha TMHAMUKY BOJ OKeaHa

Bnusaue wsmenenuss mnapamerpa Kopuonuca ¢ mumpoTtod (rutaHerapHoro Oeta-s¢dexra) Ha
JMHAMUKY BOJI OKeaHa: cBOOOHBIE KosieOaHus - BOHbBI PoccOu-biannoBoii. Buxpu-untpysuu 8 OBXK
pu Hamm4Iun OeTta-3ddexra.



JlabopatopHsblii  skciepument: HMccnemoBanue MexaHu3ma (OPMHUPOBAHUS aBTOKOJICOAHHWN Ha
npuMepe ¢ 6apoTPOITHBIM BUXPEM-UHTPY3UeH Ha HakiIoHHOM jJHe B OBX.

Bera-addexr kak 0cHOBHOM MexaHU3M (OPMHPOBAHUSI ACHMMETPHUN O0IIeH TUPKYISIMH BOJ OKeaHa
(MHTEHCUBHBIX 3allaJIHBIX TOTPAaHWYHBIX TeYeHWi). Acummerpust oOmei mpkymsimun OBX nan
HAKJIOHHBIM JIHOM B J1aboparopHoM OacceliHe.

Brusaue nnanerapHoro Oeta-dddexta Ha AWHAMHUKY BOJI OKeaHa: CBEpJpPYNOBCKHN OallaHC.
DKMaHOBCKas Hakadka IUpKysiun B OBXK.

28. CrparuduuunpoBannas Bpamaromascs xuakocts (CBX)
CrparuduuupoBanHas Bpamaromasics ;kuakoctsb (CBXK). ['eocTpoduueckuii 6ananc: ypaBHEeHusI.
29. DxMaHOBCKasl Hakayka nupKymanuu B CBXX

DxMaHOBCKass Hakauyka 1upkymsimun B CBX. BapokinHHas HEyCTOWYMBOCTh OKEAHCKUX TECUCHUIA,
(hopMHUpOBaHUE MEAHIPOB U ME30MACINTAOHBIX BUXPEH.

30. bBapoknuHHasT HEYCTOHYMBOCTh OKEAHCKUX TeUeHWH, (opMUpOBaHHE MEaHAPOB W
Me30MacITaOHBIX BUXPEH.

JlabopaTopHbIii SKCHEPUMEHT: pa3BUTHE OApPOKIMHHON HEYCTOMYMBOCTH OCECHMMETPHYHOTO
reocTpo(UUEecKoro TEYCHHUS B JIBYCIOWHO-CTPaTH(QUUMPOBAHHON BPAIIAIOLICHCS XHUIKOCTU NPHU
[PEKPALLEHUH BETPOBOM SKMaHOBCKON HAKAUYKU LUPKYJISLIAH.
Me3somacmtabHble 0apOKINHHbBIE BUXPH U BUXPEBBIC JINH3HI.

JlabopaTopHbIii 3KCIIEPUMEHT: CO3JlaHHE OapOKIMHHBIX BHUXpPEW M BHUXPEBBIX JIMH3 METOJOM
HUHTPY3UH B CTPAaTU(PHUIMPOBAHHYIO BPAILAIOLIYIOCS YKUKOCTb.

31. I'mnponornyeckas cTpykrypa YepHoro mops

I'mpponoruueckas crpykrypa Yepnoro mops. KpynHomacmiraOHas HUPKYISLUS U ME30MacIITaOHast
JMHaMKKa Boz YepHOro Mopsi.

32. Ompenensttone Oe3pa3MepHblie mapaMmeTpsl st YepHoro Mopst u 1abopatopHON MOAeTH

Omnpenensitomue Oe3pazmepHbie apameTpsl At YepHoro Mopst 1 nabopatopHoil monenu. Passurue
HEYCTOWYHMBOCTH TPUOPEKHOTO TEUEHHs, BO30YKIAeMOro SKMaHOBCKOM HAaKa4KOH Ha CTaguH €ro
penaKcarym.

BnusHue W3MEHYMBOCTH SKMaHOBCKOM Hakauku  Ha (OCHOBHOE YEpHOMOPCKOE TEUCHHE U
Me30MacIITa0HyI0 BUXPEBYIO TUHAMUKY.

DKMaHOBCKas HaKayKa: CUJIbHAs U ciiabasi.

33. Cybmesomacmrabubie Buxpu B UepHoM Mope 1 MUPOBOM OKeaHe, XapaKTepUCTHKH, (GU3ndecKue
MEXaHU3MBI KX 00pa30BaHUs 0 pe3ysibTaTaM HaOIIOIeHHH.

JlabopaTopHbIif JIKCIIEPUMEHT: 00pa3oBaHHWE CyOMe30MacIITa0HBIX BUXpEW 3a CYEeT CIBUTOBOH
HEYCTOWYMBOCTH  TEUEHHA. AcCHMMETpUs  mpomecca o0pa3oBaHUS  LIUKIOHWYECKHX U
AHTHLUKIOHUYECKUX BUXPEHL.

JlaGopaTopHBIi SKCIIEPUMEHT: 00pa3oBaHHe CyOMe30MacIITaOHBIX BUXPEH MPpHU 0OTEKaHUU MBICOB H
HOJIyOCTPOBOB BJOJILOCPETOBBIM TEUCHUEM. ACHMMETPHUSI BUXPEOOPa30BaHHs NPU LIUKIOHUYECKOM H
AHTUIMKJIOHUYECKOM BIOJIOEPETOBOM TECUCHHUHU.

JlaGopaTopHbIii  3KCIIEpUMEHT:  oOpa3oBaHWe  cyOMe3omacITaOHBIX  BHXped 3a  cYer
NPOCTPAHCTBEHHO-HEOTHOPOTHOTO  BETPOBOTO  BO3IACHCTBHA. ACHUMMETpUsi B  00pa3OBaHUH
LUKJIOHMYECKUX ¥ AHTUIMKIOHUYECKUX BUXPEH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEJILHOTO
npouecca 1no JUCHUILInHE (MOIYJII0)



HeobxomuMoe 00opynoBanue JUIs J1ab0OpaTOPHBIX PadOT: KOMIBIOTEPHI U MYJIBTHMEINHHOE
o0opynoBanue (MMPOEKTOp, HHTEPAKTUBHAS JIOCKA), a TAKXKE 1a00OpPaTOpHOE 00OPYI0BaHUE B BHJIE
HECKOJIbKUX JIAOOPATOPHBIX YCTAHOBOK, BKJIIOYAS BPAILAIOILYIOCS TIAaT(hOpMY.

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Beenenue B pusnieckyro okeanorpaduro [Tekct] : yueb. nocobue ans By3zos / M. H. Konsikos, P.
1O. TapakanoB ; M-Bo oOpa3oBanus u Hayku P®D, Mock. ¢us.-texH. us-T (roc. yu-T) — M. : MOTU,
2014 — 142 c.

1. Stewart, R. Introduction to physical oceanography. — Texas A&M University, 2005. 346 p.

2. T'mnn A. Jlunamuka atmocdepsl u okeana. T.1./mep. ¢ aarn. M. : Mup. 1986. 397 c.

3. Tepuep k. Dddexrsl mraByuecty B xuaxkoctu. — M.: "Mup", 1977. —431 c.

4. Simpson, E J. Gravity currents in the laboratory, atmosphere, and ocean. Annual Review of Fluid
Mechanics, 1982, 14, 213-234.

5. Boubnov B.M., Golitsyn G.S. Convection in rotating fluids. Dordrecht: Kluwer Academic Publishers
1995. 224 p.

JomnonHutensHas auTeparypa

1. ®enopos K.H. Tonkas TepmoxallnHHas CTPyKTypa BoX okeaHa. — JI.: 'mnpomereonsaar, 1976. — 184
c.

2. Pacanowski R.C., Philander S.G.H. Parameterization of vertical mixing in numerical models of
tropical oceans // J. Phys. Oceanogr. 1981. V.11. Nel1. P.1443-1451.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

1. http://lib.mipt.ru/ — snexTpoHnas 6ubnmoreka duzrexa
2. CalT ceTn myOiIMKaIMY TEOJAaHHBIX U JAaHHBIX M0 OKpYyKaromien cpeze: http:// www.Pangaea.de ;
3. Caitir ECUMO; http://www.data.oceaninfo.ru .

4. Komnexruu ucxomaabix nanHbix st Ocean Data View: atiiac MupoBoro okeana uszl. Jlesutyca
2004r, xonnexkus uctopuueckux naHHbix Rayd-Mantyla, noctynasl Ha caiite [lonsipaoro
yHuBepcutera uM. A.Berenepa http://odv.awi.de

5. Caiit Hay4HO OKeaHOTpaduueckoii tureparypsl http://www.sci-hub.org
6. Caiit Hay4HOI OKeaHOTpaduueckor nurepatypsl http://www.oceanographers.ru

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

[MakeTs! oucHOTO MporpamMmmuoro obdecniederns Microsoft Office (Word, Excel, PowerPoint),
OpenOffice.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYenenrHoe ocBoeHue Kypea «JlaboparopHoe MonenupoBaHHE B TeO()U3MYECKON TI'MIAPOIANHAMHKE)
TpeOyeT HEKOTOPOI caMOCTOSTEIBHOM PadoTHI CTyneHTa. B mporpamMe Kypca npuBeIeHO MUHUMAJIbHO
HEo0X0MMOe BpeMsl JUTsl pabOoThI CTY/IEHTa HaJl TEMOM.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:
— YTEHHE U KOHCIIEKTHPOBAHNE PEKOMEHJOBAHHOM JIUTEPATYPHI,
— npopaboTKy yueOHOro Marepuana (1o KOHCIIEKTaM, yueOHOM 1 HaydHOU JTUTepaType).

PyKoBOJICTBO M KOHTPOJIb 32 CaMOCTOSITENILHOW pabOTOM CTylIEHTa OCYIIECTBISIETCS B PE3ybTare
aHaJln3a YCTHBIX OTBETOB CTY/ACHTOB B TEUCHHE yUeOHOTO roa.



ITokazaTeneM BIIaZeHUS] MAaTEPHAIIOM CIYXKUT YMEHHE OOBSCHUTH (PM3MUYECKHE IIPOLECCHl B OKEaHE U
MPUHLUIIBI JIA0OPATOPHOTO MOJIEITMPOBAHUS 3TUX MPOLIECCOB.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npopuJib NOArOTOBKHU: T'eokocMuyecKkre HAyKU U TEXHOJIOTUU
dusTex-urkona ApokocMuueckux TexHomoruit
kadempa TepMOTHAPOMEXaHUKH OKeaHa

KYpC: 3

KBaJupuKaAnus: OaxanaBp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
5 (ocennwuii) - 3auer

6 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

PaszpatGoTunk: A.I". BanenuH, a-p ¢puz.-mMar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocobeH npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIBl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

[MK-1 CriocoGeH m1aHupoBarh U MPOBOAUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITN) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIUOHHBIC)
HCCIICIOBAHMSI

[IK-1.1  Bunageer  ¢yHAaMEHTANbHBIMH  MOHATHUSIMH,
3aKOHaMHM M TEOPUSMH COBPEMEHHOM (pU3uKn

[MK-1.2 HMmeer rnyOokoe 3HaHWE W TMOHHMaHUE 0a30BBIX
MaTeMaTHYECKUX JAUCIUIUINH

[IK-1.3 Brageer KynpTypoil IOCTAaHOBKM HAyYHOW 3aJ1aud U
MOZIEIIMPOBAHUS €CTECTBEHHOHAYYHBIX OOBEKTOB M CHCTEM

[IK-1.4 VYmeer cTpouTh MaTeMaTHUYECKHE MOJENU U
ONMCAaHUSI W HCCIEIOBAaHUS MPOLECCOB M SIBICHUH B
COOTBETCTBYIOIINX HayYHBIX 00JIaCTIX

I[IK-1.5 Bmameer wHaBbikamMu Oe30macHON pabOTHI ¢
COBPEMECHHBIMH  HAy4YHbIMH [pHOOpaMH H  JPYTUM
AKCIIEPUMEHTAIIEHEIM 000pYy/I0BaHUEM

[IK-1.6 3HaeT ocHOBHBIC TpaBWiIa TOBEJCHUS U PabOTHl B
COBpPEMEHHOI Hay4HO# 1abopaTopun

I[IK-1.7 Cnocoben orneHuBarh TpeOyeMble  pecypchl
(MaTepuasbHble ¥ BPEMEHHBIC) Ui IUIAHUPOBAHUS H
MPOBEICHUS HAYYHOTO SKCIIEPUMEHTA

[IK-1.8 Brnameer HaBbIKamMu pabOTHI C COBPEMEHHBIMU
SI3BIKAMHU [IPOIPAMMHPOBAHUS M TPOTPAMMHBIMU TTaKETaMHU
ISl HAYYHBIX PacueToB

[1K-1.9 3HaeT nepeyeHb BeAYIUX MEPUOTUICCKUX HAyUHBIX
U3aHUH W CIIOCOOEH BBIIENATH AaKTyaJIbHbIC HAy4HBIC
myOIMKauy B MpogecCHOHANBHOM 061acTn

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbprare usydeHus aucuuiuinHbl «JlaboparopHoe MozpenupoBaHue B reo(pU3MUECKON THAPOANHAMUKE)

00yJarouics JTOIDKEH:

3HAThb:

OCHOBHBIE TIOHATHS Te0()U3NIECKON THAPOIUHAMUKH;
BBIBOJI YPaBHEHUI 1 O€3pa3MEpHBIX MTapaMeTpOB;

® IIPUHIMIBI U METOOBI na60paTopH0ro MOACIIUPOBAHUA (1)I/I3I/I‘I€CKI/IX IpoLECCCOB B OKCAHC.

yMeTh:

® MIOJIb30BAaThbCsA CBOUMMHU 3HAHUAMU [IJId PCHICHUS (l)yHI[aMeHTaHBHBIX U TPpUKIAAHBIX 3aJad U

TCXHOJOTUYCCKHUX 3aJa4,

® JICJIaTh IPABUJIBHBIC BBIBO/JBI N3 COIIOCTABIICHUA PE3YJIBTATOB TCOPUH U SKCIICPUMCHTA,

® IIPOU3BOANTH YHCIICHHBIC OLCHKH! 110 MOPAOKY BEJINYUHBI,

® BUJACTH B TCXHUYCCKHUX 3aga4ax q)HBI/I‘IGCKOG COACPIKAHUC,

L] OCBaMBaTb HOBBIC IPECIMETHBIC 06J'IaCTI/I, TCOPCTUUCCKUC MOAXOAbl MW ISKCICPHUMCHTAJIbHBIC

MCTOAMKH,

L] oJIydaTrb AOCTOBCPHBLIC 3HAYCHUSA U3MCPACMBIX BCIWYUH W MNPABUJIBHO OLCHUTH CTCIICHb HX

AOCTOBCPHOCTH,

° 3G PEKTUBHO HCHOJIB30BaTh MH(DOPMALMOHHBIE TEXHOJIOTHMM M KOMIIBIOTEPHYIO TEXHMKY MIJIS
JOCTHKEHUSI HEOOXOIUMBIX TEOPETHYECKUX U MPUKIIAJHBIX Pe3yIbTaToB.



BJIAA€Th:

® HaBbIKAMH OCBOEHUS 00JpIIOT0 00beMa HHPOPMALIUY;

® HaBBIKAMU CAMOCTOSATENILHOM paboThI;

® KyJIBTYypOH MOCTAHOBKU M MOJIEIMPOBAHUS (PU3NUECKUX 3a/1a4;

®  HaBBIKAMU TPAMOTHOH OOpabOTKM pPEe3yJibTaToB OMNbITa M COINOCTABICHUS C TEOPETUUYECKUMHU
JTaHHBIMH;

® [IPAaKTHKOW MCCIIEAOBAHUS U PELICHUS] TCOPETUUECKUX U MPUKIIAIHBIX 33/1a4.

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

Texymuii KOHTPOJIb TPOBOAUTCS B JOPME YCTHOTO OIIPOCA.
IIpumepHBII cCIMCOK BOIIPOCOB ISl YCTHOTO ONPOCa:

. Teopust momoOust

. Pi-teopema

. CrenieHHbIE 3aKOHBI

. CBoOO1HAs TeroBast KOHBEKIMS

. 3aKOHOMEPHOCTH CBOOOAHOI KOHBEKLIMH

. Tepmudeckuii morpaHciioi okeana

. BeiHyX1eHHast KOHBEKIIHSA
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. IlpoHnKaromas KOHBEKIUS

9. ®opmuposanne BKC

10. MeTonb! co3nanus crparuuKaniu

11. IIpouieccsl BHYTPEHHETO NIEPEMEILINBAHUS

12. Tudpdepennmansro-muddy3uonnas (/1-/1) koHBeknus

13. BHyTpuBOIHOE JIe/1000pa30BaHue

14. aTpy3rOHHBIE TPOLIECCHI

15. JlokansHOE EpeMEIINBaHNE U KOJUIAIC - paCTEKaHKE NEPEMEIIAHHBIX MATEH

16. Komtanc He MONHOCTBIO MEPEMEIIAHHBIX TATEH

17. IInotHOCcTHBIE Teuerus (I1T) Ha HaKJIOHHOM JHE U UX B3aUMOJACHCTBHE C TMKHOKIMHOM
18. TypOynentabie [T Ha HAKIIOHHOM JTHE B OMHOPOAHOMN KUJIKOCTH

19. BzanmonenctBue IIT co ckaukoM MIOTHOCTH

20. [Ipumeps! BIUSHUS BpallleHUsT 3eMJIM Ha AMHAMUKY BOJ OKE€aHa

21. MHepuuoHHbIE KOJleOaHUs

22. IloTeHUMaabHBIA BUXPb

23. BepTukanbHO 0HOpPOAHBIE (0apoTPOIHbIE) BUXPEBbIe CTPYKTYpsl B OBXK

24. DKMaHOBCKHI OTPaHUYHBIA CIIOH

25. Bnusnue napamerpa Kopuomuca ¢ mupotoit (6eta-3ddexra) Ha TMHAMUKY BOJA OKeaHa
26. CrparuduuunpoBannas Bpamaromascs xuakocts (CBX)

27. DxMaHOBCKasl Hakayka uupKymanuu B CBXX

28. bapoknuHHass  HEyCTOMYMBOCTb OKEAHCKMX TEUYCHUH, (OpPMHUpOBaHHE MEaHAPOB U
Me30MacITaOHBIX BUXPEH.

29. I'maponoruyeckas cTpykrypa YepHoro Mops
30. Ompenensttone Oe3pa3MepHblie mapaMmeTpsl aist YepHoro Mopst 1 1abopatopHON MoAeTTH

31. Cybmesomacmrabuble Buxpu B UepHoM Mope U MUPOBOM OKeaHe, XapaKTepPHCTUKH, QU3NUecKue
MEXaHU3MBI KX 00pa30BaHMs 0 pe3ysibTaTaM HaOIIOIeHUH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTalluu
o0yuyarommxcst

[IpomexxyTrouHast arrecranusi 1o AucuuiuinHe «JlaboparopHoe MOAEIHpPOBaHUE B TeO(PU3UUECKOM
THIPOIMHAMUKE)» POBOJAUTCS B (popMe 3ayeTa B OCEHHEM ceMecTpe U B Buae AuddepeHImpoBaHHOTO
3a4era (YCTHOTO) B BECEHHEM CEMECTPE.

HpI/IMepBI OK3aMCHAIIMOHHBIX OUJIECTOB:



buner Nel.
1. Teopwus [TomoOusi. Pi-reopema.
2. Bawusiaue mmanetpaHoro 6eta-3¢dexra Ha JMHAMUKY BOJI OKeaHa: CBEpAPYIIOBCKUI OasiaHc.

buner Ne2.
1. ABTOMOIEIBLHOCTD, CTEIICHHBIE 3aKOHBI.
2. DKMaHOBCKas HAKauKa IUPKYJISIIIUY B OJHOPOTHON BPAIAIOIICHCS JKUKOCTH.

buner Ne3.
1. CBoOomHast ¥ BBIHYKICHHASI KOHBEKIIHSI.
2. CrpatudunupoBaHHas Bpallaomasicst KHIKOCTb.

buner Ne4.
1. TypOyneHTHOE BOBIICUCHNE B CTPATH(HUIIMPOBAHHOM KHUKOCTH.
2. TeocTpoduueckuii 6anaHc: ypaBHEHHUSI.

buner NeS5.
1. Tlpomecchl BHyTpeHHero niepememmuBanus. AuddepennmnanbHo-muddy3noHHas KOHBEKITHSL.
2. DKMaHOBCKas HaKayka MUPKYISIIIHHA BO BPAIAIOMIENHCs KUIKOCTH.

Buner Neé6.
1. VHTpY3HOHHBIE MPOIIECCHI B CTPATH(OUIIMPOBAHHOHN KUAKOCTH.

2. BapokiuHHas HEyCTOHYMBOCTh OKCAHCKUX TeUeHUH, (POPMHUPOBAHNE MEAHIPOB M ME30MAacCIITaOHBIX
BHUXpEH.

Buier Neo7.
1. ITnmoTHOCTHBIE TEUEHNS HA HAKIIOHHOM JHE U UX B3aUMOJEHCTBUE C IUKHOKINHOM.

2. Tmaponoruueckas crpykrypa UepHoro mopsi. KpynHomacmraOHas QUPKYISILIHUS U Me30MaciuTaOHas
JMHaMKKa BoZ YepHOro Mopsi.

buner Ne8.
1. TypOyneHTHbIEC IUIOTHOCTHBIC TEUYCHNSI HA HAKIIOHHOM JTHE B OHOPOAHOM KUIKOCTH.
2. TeocTpoduueckue TeueHus, Bo30ykIaeMble IKMAHOBCKON HAKAYKOW B JIBYCJIIOHHOMN JKUAKOCTH.

buner Ne9.
1. OpHOpoaHas Bpalarouiasics >KUIKOCTh, OCHOBHBIE YPaBHEHMS.
2. TerutoBoii 6anaHc HA TOBEPXHOCTH OKeaHa. PerieHne ypaBHEHHUs TETIIONPOBOTHOCTH.

Buner Nel0.

1. Tlpumeps! BaMsHME BpallleHUs 3eMJIM HAa IMHAMMKY BOJ OKeaHa. YacToTa IiaBydecTd, apaMeTp
Kopnonuca.

2. CBoOosHast KOHBEKITUS. TerutbIii ¥ XOIOMHBIN OTPaHUYHBINA CIIOH.

Buier Nell.
1. MaepumnoHHBIC KOJICOAHMS.
2. HeycroituuBocts Penes-Teinopa u uepapxus MacitaboB KOHBEKLIMH.

Bbuier Nel2.
1. IImoTHOCTHEIE TEUEHUS HAa HAKJIOHHOM JTHE U UX B3aUMOJEHUCTBHUE C MUKHOKIMHOM.
2. TloreHUMABHBIA BUXPh, YCIOBUE COXPAHEHUS TOTCHIIMAIBHOTO BUXPAL.

Buner Nel3.
1. Buxpessle konoHku Tennopa-IIpaynmena.



2. OcHOBHBIE ypaBHEHHS [IsI OIHOPOIHOM BpallarolIecss XUAKOCTH. YpaBHEHHUS WHAMUKH B
0e3pa3MepHOM BHJIC: OCHOBHBIC MTapaMeTPhI MTOI00MS.

Buner Nel4.
1. DKMaHOBCKHIA MOTPaHUYHBIN CIOH.
2. BeiHYyXIOeHHas KOHBeKUuus. OnpeneneHne, IpUIMHb BO3HUKHOBEHHUS.

Buier Nel5.
1. IIpoHukaroias KOHBEKIUS U €€ POJib B ((POPMUPOBAHUH BEPXHETO KBA3UOTHOPOTHOTO CIOS.
2. B3aumopeiicTBUE TNIOTHOCTHOTO TEYCHUS C PE3KUM IMUKHOKIIMHOM.

Buiet Nel6.

1. BrnusiHMe NPUAOHHOTO TPEHUS Ha IWHAMHUKY OapOTPOIHOTO BUXPS-UHTPY3HH HaJ TOPU30HTAIBHBIM
JTHOM.

2. Komnnarc nepemenianHbIX MATEH.

buner Nel7.
1. CBoOoHast KOHBEKIIHS BO BPAIIAIOIIEIHCS HKUIKOCTH.
2. TloreHuMaNbHBINA BUXPh, YCIOBUE COXPAHEHUS TOTEHIMAIBHOTO BUXPSI.

Buer Nel8.
1. H3yueHuwe BHYTpPEHHEro MepeMelMBaHus Ha npumepe UepHoro mops. IIpudwHBI BHYTpEHHETO
TepeMeIIBaHuUS.

2. Bnusaue napamerpa Kopuonuca ¢ mumpotoit (mmaHerapHoro Oera-addekra) Ha AMHAMUKY BOJ
OKeaHa: cBOOOIHBIE KoieOaHus - BoiHbI PoccOn-binHoBOM.

buner Nel9.
1. Buxpu-uHTpY3uH B OIHOPOJHON BpalIAOMIESICs )KUAKOCTH IpU Ham4nu Oera-3ddexra.
2. HeycroitunBocth Penes-Telnopa u uepapxust MacitaboB KOHBEKIIH.

Buner Ne20.
1. BeiHy)acHHAs KOHBeKIus. OnpeseneHre, IPUIHHb BOSHUKHOBEHHUSI.

2. bera-3¢dext xak OCHOBHOH MexaHM3M (OPMHUPOBAHUS ACHMMETPHH OOIIeH IUPKYJSIMH BOJ
OKeaHa (MHTCHCUBHBIX 3aITaJHBIX TIOTPAHUYHBIX TCUYCHUH ).

Kputepun onennBanus

OLICHKA «OTJINYHO (10)» BBICTaBIISIETCS CTYZICHTY, MOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UpOBaHHbBIE, TIIyOOKHMEe 3HAHMSA y4eOHOH NpOrpaMMbl JAWUCHMIUIMHBI TpPU  OTBETE
9K3aMEHAIIMOHHOTO OmiieTa M OTBETE Ha BOMPOCH IO MPOrpaMMe IUCLUIUIMHBI, a TaKXke IO
pe3yabTaTaM KOHTPOJIBHBIX, CAMOCTOSITEIBHBIX Pa0OT U TECTOB;

olleHKa «OoTIHYHO (9)» BBICTABISIETCS CTYJACHTY, IMOKA3aBIIEMYy CHUCTEMaTH3MpPOBAHHBIC, TIIyOOKHE
3HaHMS yYeOHOW MPOTpPaMMBI JHUCIUILIMHBI TPU OTBETE AK3aMEHAIIMOHHOTO OwWieTa W OTBETE Ha
BOTIPOCHI 0 MPOTpaMMe AWUCHUILTUHBI, a TakKe MO0 pe3yibTaTaM KOHTPOIbHBIX, CaMOCTOSTEILHBIX
paboT U TeCTOB;

OLICHKA «OTAMYHO (8)» BBICTABISETCS CTYAEHTY, IOKa3aBIIEMYy CHCTEMAaTH3HMPOBAaHHbIC, 3HAHMSA
y4eOHON IporpaMMbl IUCLUILIUHBI IPU OTBETE 3K3aMEHALMOHHOTO OHMJIETa M OTBETE Ha BOMPOCHI IO
IporpaMme JUCHUIIIMHEL, a TAKXKe 110 pe3ylbTaTaM KOHTPOJIbHBIX, CAMOCTOSITEIBHBIX Pa0OT U TECTOB;

oLleHKa «xopoulo (7)» BBICTaBIAETCS CTYAEHTY IO pe3ylbTaraM KOHTPOJIBHBIX, CaMOCTOSATEIbHBIX
paboT M TecToB, €ClM OH TBEPAO 3HACT Marepuajl SK3aMEHAIIOHHOrO OwWiera, IrpaMOTHO H IO
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHATh II0JIy4YEeHHbIE 3HaHUsI Ha IIPAKTUKE, HO JOIYCKaeT B OTBETE
WJIM B PELIEHUH 3a/1a49 HEKOTOPHIE HETOUHOCTH;



OLICHKAa «XOpOoIIo (6)» BBICTABISCTCS CTYICHTY IO pe3yJbTaTaM KOHTPOJBHBIX, CAMOCTOSTEIBHBIX
paboT M TECTOB, €CIIM OH 3HAeT MaTepuas HK3aMEHAIlMOHHOTO OmieTra, MO CYIIECTBY M3JIaraer ero,
yMeeT MPUMEHSTH IOJTyYeHHBIC 3HAHUS Ha MPAKTHUKE, HO JOIYCKAeT B OTBETE MHOTO HETOUHOCTEIH;

OLIEHKa «Xopoulo (5)» BBICTaBIAETCS CTYAEHTY IO pe3ysbTaraM KOHTPOJIBHBIX, CaMOCTOSATEIbHBIX
paboT U TeCTOB, €CIH OH 3HACT MaTepUal SK3aMEHAIMOHHOTO OHMJIeTa, U3JIaraeT ero, yMeeT NpUMEHSTh
MOJTy4eHHbIE 3HAaHHS Ha MPAKTHKE, HE I0IyCKAeT B OTBETE I'PYyObIX OMNOOK;

OLICHKA «YHOBICTBOPUTEIBHO (4)» BBICTABISCTCS CTYAGHTY 10 pE3y/IbTaTaM KOHTPOJIBHBIX,
CaMOCTOSTEIIEHBIX Pa0OT M TECTOB, a TAaKXkKe, €CIM BO BPEeMs OTBETa SK3aMEHAIMOHHOTO Omiera OH
nokazay (hparMeHTapHbBIN, XapakTep 3HAHHA, HEIOCTATOYHO MpaBWIbHbIE (HOPMYIUPOBKH 0a30BBIX
TIOHSITHI, HO TIPY 3TOM OH BJIaJIC€T OCHOBHBIMH pa3/iellaMi Y4eOHOH MpOorpaMMbl, HEOOXOIMMBIMU IS
JalbHEHIIero ooyueHus;

OLIGHKA «YIOBJIETBOPUTENBbHO (3)» BBICTABIACTCS CTYACHTY IO pe3yJbraTaM KOHTPOJBbHBIX,
CaMOCTOSATENIBHBIX paboT U TECTOB, a TAaK)Ke, €CIM BO BpeMs OTBETA HK3aMEHAIMOHHOTO OHJeTa OH
MoKa3aJl Pa3pO3HEHHBI XapakTep 3HAHWH, HEIOCTATOYHO IMpaBHIbHBIE (POPMYIHPOBKH 0a30BBIX
MOHATUHN, HAapyILIEHUE JIOTUUYECKON MOCIEN0BaTENbHOCTH B U3JI0KEHUU IIPOrPaMMHOIO Marepuaia, HO
OpH 3TOM OH BJAJACET OCHOBHBIMHM pa3aeiamMH y4deOHOH mNporpamMmbl, HEOOXOOUMBIMH IS
JanbHENIIero oOydeHHs M MOXKET HPUMEHATh IOJTy4eHHble 3HaHMSA 1O o0paslly B CTaHIApTHOM
CUTYalluu;

OLICHKA «HEYIOBIECTBOPUTENHHO (2-1)» BBICTABISIETCS CTYIEHTY IO pe3ylbTaraM KOHTPOJIbHBIX,
CaMOCTOSATENIBHBIX paboOT M TECTOB, a TAaKXke, €CIM BO BpeMs OTBETa HK3aMEHAIMOHHOIO OWieTa, OH
MoKa3aJ, YTO HE 3HaeT OOJIbLIeH YacTH OCHOBHOIO COAEpKaHHs Y4eOHOW MpOorpaMmbl TUCLMILIMHBI,
J0IycKaeT rpyOble ommOKd B (HOPMYIMPOBKAX OCHOBHBIX IOHSATHH IUCHUIUIMHBI M HE YyMEeT
HCIOJIB30BaTh MOyYEHHBIC 3HAHUS MIPU PELICHUH THUIIOBBIX MPAKTHUECKUX 3a/1a4.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1M) oNbITA AESITEJILHOCTH

3a4eT NpoBOAUTCA 10 UTOTaM TEKYILEH yCIIeBaeMOCTH: 110 Pe3yJIbTaTaM YCTHBIX OTBETOB Ha BOIIPOCHI B
TEUYEHHUE CEMECTpa U B BUJIE CIELMAIBHOTO ONpoca B YCTHOH (opme.
[opsinok mpoBeaenus nudHepeHInPOBAHHOTO 3a4eTa:

[Ipu npoBenenunn auddepeHurpoBaHHOro 3auera oOydaromiemycsi npepocrasmsercs 60 MUHYT Ha
noAroToBKy. Onpoc 00ydaroierocs no OuiaeTy He JOIDKEH MPEBBIIIATh AByX ACTPOHOMUYECKHX YacOB.

Bo Bpemss mpoBeneHus muddepeHIIMPOBAHHOTO 3adeTa IPU IMOATOTOBKE OTBETOB HA OWIIETHI,
oOydJaromuecss MOTYT IOJIb30BaThCs MPOrpaMMON JUCIUIUIMHBI, KOHCIIEKTaMU W JII000# Apyroit
JIUTEPaTypOu.

Bo Bpemst mpoBeneHust qudQepeHIIMPOBaHHOTO 3a4eTa, MpU OTBETe 00YYarolIerocss Ha BOMPOCHI 1O
OWiIeTy WM 1O MporpamMMe TUCHHUIUTUHBI, OH HE MOXKET IT0JIb30BaThCsl KOHCIIEKTAMH U JII000H Apyroi
JINTEPATYpPOM.



