MNPOI'PAMMA BCTYIUTEJIBHOT'O UCITBITAHUSA
IO KOHKYPCHOM I'PYIIIE «®AKT HAYKH O 3EMJIE U OKPYKAIOIIEN CPEE»
JJISA HOCTYHAIOIUX B ACIIMPAHTYPY

BerynuTensHoe uCTIBITAaHUE IPOBOAUTCS B pOpME cOOECeTOBAHUSI.
CobecenoBaHne COCTOUT U3 JBYX YacCTEH:

e colOecemoBaHWE 1O  CONEPKAHHMIO  BBIMYCKHOW  KBaJdM(PUKALMOHHOW  paboOTHI,
BBIMOJIHEHHON MOCTYNAIOUMM HPHU OKOHYAHWHU CIELHUATUTEeTa WM MarucTparypsl — B
COOTBETCTBUU C YacThio | Hacrosamen IIporpammer;

e cobecenoBaHuMEe IO OOLIETEOPETUUECKMM BOIPOCAM BBIOPAHHOM HANpPaBIEHHOCTH
00y4eHust — B COOTBETCTBHH ¢ 4acThio I HacTosmeit [IporpaMmer.

YACTb I

Bomnpocel o BbIMYCKHOI KBAJIN(PUKALINOHHOI padoTe MOCTyNamero
(MarucTparypa WM CIELHaTUTET)
1. OcHOBHBIE TOJTOXKEHUSI.
2. HoBu3Ha.
3. AKTYyaJabHOCTb.

Hanpasiaennocts 1.6.18.
Hayku 06 armocdepe u kanmare

YACTbH 11

1. OOmme nOHATHA re0PU3NKH

1.1.  OOpa3zoBaHM€ W paHHAA OBOJIOLUSA 3eMJIHM. 3eMiisi Kak IIJIaHeTa, MPOUCXOKICHHE
COJIHEYHOM CHUCTEMBI, CTa/INU 3BOJIIOLIUH JIOTIAHETHOTO JUCKA M 00pa30BaHUs IUJIAHET, TPOLIECCHI
B HeIpax 3eMild B CTaJUM €€ aKKyMyJSLMU U3 IUIaHeTe3uMaliell, KOHBEKTHBHBIE MPOLECCH] B
MOZETH pacTymieil 3emMiu, MPOLECCH Aera3aluy U MOJIENIN IEPBUYHBIX aTMOcdep.

1.2.  OOpa3oBaHue H IBONIOIHUS aTMOChepbl ¥ Tuapochepsl 3eMITH.

1.3.  DiekTpoMarHuTHble M aKycTuueckue 3¢¢exTsl B armMocdepe HpU CEHCMHUECKUX
npoueccax. OJIEKTPOMarHUTHbIE H3JIydaTelld B MaTepualbHbIX cpepax. lloBepxHOCTHBIE
JJIEKTPOMAarHUTHbBIE BOJIHBI. PacrnpocTpaHeHue 351eKTpOMarHUTHOTO UMITYJIbCa B MHOTOCIIOMHOMN
cpexe.

1.4. Ilepenaua BO3MYILIEHUH MEXIY pa3IMYHbIMU reocpepamu. MexreochepHsie CBsI3U Npu
CHJIBHBIX reoc(epHbIX BO3MYIICHUSAX.

2. Armocdepa

2.1.  Crpykrypa armocdepsl, CTPYKTYpHble OCOOEHHOCTHM HMXHEW, cpelHell M BepxHel
arMocdepbl. O01as HUPKYIALUS aTMOC(EpHI.

2.2.  AdpoHOMHS aTMOC(Ephl, COJIHEYHOE H3IyYeHHE M €ro CHEKTP B Pa3IMYHBIX CIOSX
arMocdepbl, TEIUIOBble W (OTOXUMHUYECKUE SPQPEKThl H3ITyUeHHUs, TeMIepaTypHbIH pPEKUM
arMocdepsl.

2.3. VYpaBHeHMs pauallMOHHOW ra3zonuHaMUKU. OCHOBHBIE METOJbl PELICHHS ypaBHEHUS
HepeHoca N3Iy4YeHUs. YpaBHEHHUE COCTOSHUS BO3yXa. YAapHbIE BOJIHBI B aTMOC(hepe.



2.4.  BonHOBBIE TPOIECCHI JIOKAIBHOTO U TNI00aNBLHOTO MaciTaboB. PacnpocTpaHenue 3ByKa,
uH(pa3ByKa, aKyCTHKO-TPABUTAIIIOHHBIC BOJIHBI, BOJHBI PoccOu.

2.5.  DKclepuMeHTaJIbHbIE METO/IbI UCCIIeIOBaHMS CPEHEN U BepXHEl aTMOchephl.

2.6. Crpykrypa, cocTaB M OCHOBHbIE MapameTpbl HOHOC]epbl, (OTOXUMUUYECKUE H
(u3nueckre mpoIEecChl B HOHOC(Epe: MOHU3AIMS COMHEYHBIM U3TYyYEeHHEM U KOPITYCKYISPHBIMU
MOTOKaMH, MPOIIECChl peKOMOMHAINH, amMOutosipaas nuddy3usi.

3. 3.T'uapocdepa

3.1. CrpoeHMe U COCTaB MHPOBOIO OKEaHa, COCTaB MOPCKOM BOABI, BEPTUKAIBHOE
pacmpezielieHne TeMIepaTypbl, COJEHOCTH W IUIOTHOCTH BOAbI B oOkeaHe. OCHOBHBIE CJIOU
MHPOBOI'O OKE€aHa.

3.2.  Mopckue TedeHus, ux Kiaccupukanus, METOAbI H3yICHUSI.

3.3. OcHoBHbIE THIIBI BOJIH B ruapocdepe.

4. Marunurtocgepa

4.1.  MarHuTtHOe U reOMarHUTHOE Moje 3eMIIH, AUIOJIbHOE NPUOIKEHHE, Apeii( MarHUTHBIX
MIOJTFOCOB U €T0 BIIMSIHUE Ha BEpXHHUE reocdepsl

4.2.  CrpykTypa W OUHaMuKa MarHutocdepsl 3emii, COTHEYHBI BETep M MEKIUTaHETHOE
MarHuTHOE I0JI€, B3aUMOJIEMCTBUE COJTHEYHOTO BETpa ¢ MarHuTochepoit 3eMiu, 3J1eKTpuIecKue
HOJsl ¥ TOKM B MarHutocgepe, 3JEKTPOMAarHUTHbIE M IUIa3MEHHBbIE BOJIHBI B Maruutocdepe,
3axBaT YaCTHI] U paJiMalliOHHbIE T0sica 3eMITH.

4.3.  KocMuueckas 1oroja, CoJIHeuHasi akTUBHOCTb, MarHUTHbIE OypH.

JIuteparypa

1. Frank D. Stacey and Paul M. Physics of the Earth. Cambridge University Press, 2008
Kshudiram Saha. The Earth’s Atmosphere,. Its Physics and Dynamics. Springer, 2008
Michael C. Kelley. The Earth’s Ionosphere. Plasma Physics and Electrodynamics. Elsevier,
2009
Walter Heikkila. Earth’s Magnetosphere. Elsevier, 2012
S.-I. Akasofu. Exploring the Secrets of the Aurora. Springer, 2007
I'yceB A. M. OcHoBbl okeanonoruu. - M.: U3zn-so MI'Y, 1983. - 246 c.
Hanunos A.Jl., BnacoB M.H. ®oToxumus HOHU30BaHHBIX U BO30YK/ICHHBIX YACTHIl B
HIwkHel nonocepe. JI.: I'unpomereomsmar. 1973. 190 c.
Hoponun FO.I1. ®usuka okeana. CII6.: M3a-Bo PITMY, 2002.
3yeB B.E., Komapos B.C. Crarutnyeckue MoJenu TeMIEPaTypbl U Ta30BbIX KOMIIOHEHT
armocepsl. JL.: ['uapomereonsnar. 1986. 264 c.
10. Kumur, P.; Cmur, I'. AuTenHsl B MatepuanbHbIx cpenax B 2 tomax. M.: Mup, 1984. 824c.
11. Kononkoga I'.E., [TokazeeB K.B. Jlunamuka Mmopckux BosiH. M.: M3a-8o MI'Y, 1985.
12. Marnnukwuii B.A. Baytpennee ctpoenue u ¢pusuka 3emuu. M.: Hayka, 2006.
13. Ixepdpuc I. 3emis, ee mpoucxoxaenue, uctopus u crpoenue. MJI. 1960r.
14. B3aumogeiictBue B cucteme nurocdepa, ruapocdepa, armochepa/ JIL.H. Prikynos, E.I1.

Anuncumona, H.K. IllenkoBuukoB u ap. M.: Henpa, 1996.
15. Ilna3mennas renmuoreodusuka T.1 u 1.2 Mocksa. @uszmariut, 2008
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Hanpasaennocts 1.6.17.
OxeaHosorust

YACTH 11

1. OOmue cBexeHust 00 okeane.
1.1.  MupoBoi OKeaH KaK cOCTaBHas 4acTh reorpaduyeckoil obonouku 3emnu. ComepxaHue
HayKM 00 OKeaHe — OKCAHOJIOTHH; pa3/esibl OKEAHOJOTHH; CBSI3b OKEAHOJIIOTUH C JIPYTHMHU
HaykamH o 3emuie. [ TaBHbIe HaNpaBIeHUs U NEPCIEKTUBBI U3YUEHUS OKEaHa.
1.2. Mopckas Boja Kak NPHUPOIHBIA 00BEKT. MoJEKyIsipHAsT CTPYKTYpa BOJBI B PA3IMIHOM
arperaTHOM COCTOSTHMH; MOJIEITH CTPYKTYPbI BOJIbI. XUMHUYECKUM COCTaB MOPCKOM BOJIBI.
1.3.  CunoBble ToJs B OKeaHe. YpaBHeHus nBwxenus (Ditnepa, Jlarpanxa, HaBre—CroKca,
Pelinonpca). YpaBHeHHE HEPA3PBIBHOCTH, YPAaBHEHUE TMIPOCTATUKH.
1.4.  Tlonstue o 6apOTPOMHOCTH U OAPOKIMHHOCTH OKEaHa.
1.5. Krnaccudukamus tedeHuil B okeaHe. Teopum TedeHuil (DkMaHa, bhepkHeca, MOJIHBIX
MOTOKOB U JIp.) M UX COBPEMEHHOE pa3BUTHE. BinsHue Ha pa3BUTHE TEUEHU, HEPABHOMEPHOCTH
pacmpesesieHnuss CKOPOCTH BeTpa M IJIOTHOCTH B OKeaHax M MopsiXx. CHCTeMbl OCHOBHBIX
OKEaHWYECKUX TeUCHUHN

2. BoJHOBBIC IBH:KEHUS B OKeaHe.
2.1.  IlpwuuHbI, BBEI3BIBAIOIINE BOJHOBBIC JBMKCHUS BOJA B OKeaHaX M Mopsax. Knaccudukarms
MOPCKHX BOJIH M1 MEXaHU3MbI UX Pa3BUTHA. XapAKTEPUCTHUKU BOJTHOBBIX IBUKEHUII.
2.2, OcHOBBl  T'MAPOJMHAMHMYECKONM TEOpUM  IOBEPXHOCTHBIX  TIPaBUTALMOHHBIX U
IPaBUTAIIMOHHO-KAMWUISIPHBIX BOJH. Jlucmepcusi, NUCHEpCHOHHBbIE YypaBHEHUs, ¢da3zoBas u
rpynmnoBasi CKOpOCTh BOJH. KopoTkue u nivHHBIE BOJIHBI. JIMHEWHBIE M HETWHEWHBIE BOJIHBI.
OHeprus BOJH U €€ INOTOK. BeTpoBble BOJHBI: CTaTUCTMUECKHE M CIEKTPAJIBHBIE METOJbI
ONMCaHUs. 3apOKJICHUE U PA3BUTHE BETPOBBIX BOJIH.
2.3.  Baporponusiii paaunyc aedopmaru Poccou. Bonnsl [lyankape, CBepapyna u KensBuHa.
I'pagrieHTHO-BUXpEBBIE BOJHBI, IUIAHETapHBIE W Tomorpaduieckre BoiaHbI PoccOu. BomHbl B
TPONUYECKOW 30HE. DKBaropuaibHbIe BOJHBL. PaznuuHble BHUABI NPUOPEKHOrO 3axBara U
COOTBETCTBYIOIIME (OPMBI 3aXBaYCHHBIX BOJIH. BHyTpeHHHE BOJIHBI; TEOpHUs BHYTPEHHUX BOJIH B
CJIOUCTOM KMJIKOCTH U TIPHU HEMIPEPHIBHOW CTpaTU(UKALIUU.

3. Onruka.

3.1.  bamaHc cBeTOBOIl SHEPrHM; €ro COCTABISIONINE; METOIBI WX HAOIIONCHUN U PAacUeTOB;
POJIb CBETOBOM YHEPTUU B OKEAHE.

3.2.  I'magpoonrtuyeckas CTPyKTypa, €€ CBA3b C TEPMOXAJIMHHON CTPYKTYPOH M B3BEILIEHHBIMU
BELIECTBaMHU B Toiule BoA. OCHOBHBIE THIPOONTHYECKHE NTAPAMETPBI OKEAHa.

3.3.  OnTuyeckue CBOMCTBA MOPCKOW TOBEPXHOCTH. 3aKOHOMEPHOCTH pPacHpOCTPaHEHUs
CBETa B OKeaHe. BiusHue CBETOBBIX BOJIH HA PAa3BUTHE KU3HU B OKCAHE.

3.4. Orntryeckne METOAbl UCCIEA0BAHMS OKeaHa.

4. JIlucTaHIMOHHbIE MeTOAbl MCCJIeI0OBAHHS OKeaHAa M CJIe:KeHHe 32 COCTOSIHHEM ero
NPUPOIHON CHCTEMBbI

4.1.  JluctaHMOHHBIE  METOABI  (CaMOJIETHO-BEPTOJIETHBIE, CIYTHUKOBBIE). boproBas
anmaparypa, ee HazHauenue. MK-paguomerpsi, CBY, mokaropsl 60koBOro o030pa, Ja3epHbIE
METO/Ibl 30H/INPOBAHHUS OKEaHa.

4.2.  BusyanpHble HaOmIONEHUS ¢ OOPTa JETAIOMIMX anmaparoB. JUCTaHIIMOHHBIE H3MEPEHUS B
MHTEPECAaX OKEaHOJIOTUH, METEOPOJIOTUH, T€OJIOTUH, U3YUYEHMs NPUPOAHBIX PECYPCOB OKEaHa,
OXpaHbI IPUPOIHON Cpe/ibl OKeaHa, Te0/Ie3UH U KapTorpadpuu.



4.3.

CrnyTHHKOBOE oOOecrieueHne MoperuiaBanus # CBsi3u. [loHsATHE O TeoPU3MYECKHUX

UH(POPMAITMOHHBIX PECYPCOB.

5. HpnMeHeHne BBIYHCJIUTEIbHOM TEXHUKH B OKEAHOJIOTHH.

5.1.  IIpuHUIMIIBI MOCTPOEHUS U CTPYKTYpa OKEAHOJIOTHYECKUX MHPOPMAIIMOHHBIX cucTeM. Mx
ONTUMU3AIIHA.
5.2.  KoMIbIOTEpHBIE aTiachkl OKEaHa.
5.3.  OCHOBHBIC HaNPABJICHHS MPUMCHCHUS BBIYUCIUTEIIBHON TEXHUKH B OKCAHOJIOTHH.
5.4.  Hcnonp3oBaHHE YMCIEHHBIX METOOB MIPH PEIICHUH 3a]1a4 110 U3YUYEHHUIO OKEaHa.
Jlureparypa
1. Apxunkun B.C., HoOponto6oB C.A. OCHOBb TEpMOAMHAMUKA MOPCKOM BOabl. M.:
Huanor — MI'Y, 1998.
2. Bopo6se B.H., CmupnoB H.II. O6mas oxeanonorus. Y.2. JluHaMuueckue MpoLecchl.
CII0.: U3n-Bo PITMY, 1999.
3. T'epmanoBuuy JI.E., EnuzapoB A.A., CanoxuuxkoB B.B. buonpogyktuBHocts. M.:
Arponpomusaar, 1990.
4. Tunn A. Iunamuka atmocdeps! u okeana. T. 1, 2. M.: Mup, 1986.
5. Joponus O.I1. ®usuka okeana. CI16.: M3a-80 PITTMY, 2002.
6. 3anorun b.C., Kocapes A.H. Mops. M.: Msicib, 1999.
7. Kononkosa I'.E., ITokazeeB K.B. /Ilunamuka mopckux BosH. M.: U3n-Bo MI'Y, 1985.
8. Jle6ener B.JI. I'pannunbie moBepxHOCTH B okeane. M.: M3n-Bo MI'Y, 1986.
9. Mamuaun B.H. O6mas oxeanomorus. Y.1. ®dwusmueckue mnporeccol. CII6.: M3a-Bo
PITMY, 1998.
10. MamaeB O.M. ®usmndveckas okeanorpadus. M30pa wubie Tpyasl. M.: U3a-so BHUPO,
2000.
11. Mapuyk M., Capkucan A.C. MaremaTuyeckoe MOJEIUPOBAHUE IUPKYJALMU OKEaHa.
M.: Hayxa, 1988.
12. Okeanonorus. ®usuka okeana. ['eonorus okeana. Xumus okeaHa. buonorust okeana. M.:

Hayxka, 1977 — 1980.



Hanpasaennocts 1.6.9.
I'eopusuka

YACTH 11

1. O0mme MOHATUA Te0OPUIUKHA
1.1.  OOpazoBaHuE€ U paHHSS DBBOMIOLMA 3eMIU. 3eMJs Kak IUIAaHETa, MPOMCXOKIECHUE
COJTHEYHOM CHUCTEMBI, CTa/INU 3BOJIIOLIMH JIOTIAHETHOTO JUCKA M 00pa30BaHus IUIAHET, TIPOIIECCHI
B Hezlpax 3eMJIM B CTaJuM €€ aKKyMYyJSILUU U3 IJJaHETE3UMaJleld, KOHBEKTUBHBIEC MPOLIECCHI B
MOZETH pacTyieil 3eMiu, MPOLECCH AeTa3aliy U MOJIEIN IEPBUYHBIX aTMOCdep.
1.2.  Snopo 3emmu. CocraB BHYTPEHHEIO M BHEIIHEIrO $Apa, TEMIIEPaTypHBI T'PaJMEHT,
MarHuTHOE I0Jie 3eMJIM U UCTOYHUKHU SHEPIHMH B AJp€, TaJI€OMarHeTu3M, T€0JMHaMO, COCTOSTHUE
Y DBOJIIOLMA SApA.
1.3. MaHTusd U OKeaHHYecKas Kopa. BepXHsis M HWXKHAS MaHTHHM, COCTaB, (a30Bble
IpeBpalleHus BEIIEeCTBA B MAHTUH, BA3KOCTh, JUTOC(hepa M acTeHocepa, TEIIOBOH pPexuM
MaHTUU (UCTOYHUKHU M TeMIIepaTypa), Topssure TOUKH U CTPYH.
1.4. KoHTUMHEHTalbHasg M OKeaHHueckas Kopa. IIpupona 3eMHON KOHTMHEHTAJIBHON KOpBI,
CTPYKTypa U COCTaB, IBOJIIOLIMS KOHTMHEHTAJIBbHON KOpBI, I'€OJIOrMsl U TEKTOHMKA, JUHAMMKA
KOHTUHEHTAJIbHON KOPBI. | UIIOTE3a TEKTOHUKY IIUT, TEKTOHUKA IUIIOMOB. JIUCKPETHOCTh 36 MHOMI
KOpBI. Pa3ioMsl 36 MHOM KOPBI.

2. T'eomexanuka

2.1.  MexaHu4yecKkne MOJETH TBEPAOTo Teja. TeopeTHueckas MPOYHOCTh TBEPAOTO TeJa.
Hedextsl kpuctamummyeckux Tena. O6pazoBanue TpemuH. PaBHoBecHas TpemuHa ['puddurca.
JHucnokaruu. OCHOBHBIE MEXaHM3MBI M (DaKTOPBI TUIACTHUYECKUX JAedopMaryii TOPHBIX MOPO.
Peonornueckue mopenu.Bunsl pa3pymieHus: oTpbIBOM U caABUroM. [IpenenbHbie HanpsHKEHUs, HX
3aBHCUMOCTh OT BHJAa HANPSHKEHHOTO COCTOSIHUS, CKOPOCTH Je(OpPMHPOBAaHUS, MaciiTada.
O06pa3zoBanue TpemuH. PaBHoBecHas TpemmHa [puddurca.

2.2.  TIpo4HOCTH TOpHBIX TOPOX W KPUTEPUH paspylueHus. [IpenenvHble HANPSKEHHUS, HX
3aBHCUMOCTh OT BHJAa HANpPSHKCHHOTO COCTOSIHHS, CKOPOCTH Je(OpPMHPOBaHUS, MaciiTada.
D¢ dexruBnbie Hanpsokenus Tepuaru. Kpurtepuit Kymona- Mopa. Tpenue ropHbIX HOpoa.
CoBpeMeHHbIE MOZEIN TPEHUS.

3. DuUAOAMHAMMKA
3.1.  ®wibTpallMOHHBIE CBOMCTBA TOPHOTO MaccuBa. [TousiTne «ronmy,
pacopoCTPaHEHHOCT, M BUAbl  (QUIIOMIOB, HX POJb B TEKTOHMYECKHUX Ipolleccax.
XapakTepUCTUKN MOPOA- KOJJIEKTOPOB: MOPUCTOCTh, TPOHULAEMOCTh. METOAMKH U anmaparypa
JUISL U3MEpEeHUsT GUIBTPALIMOHHBIX CBOWCTB TOPHBIX MOPO/I.
3.2.  3aKoHBI JBW)XCHHS BSI3KOW JKUIKOCTH B MOPHUCTOM Teje. bamaHChl Macchl, UMIyJIbCa U
MOMEHTa HMMITyJibca. YpaBHEHHE Jlapcu M rpaHULBI €r0 MPUMEHUMOCTHU. [[By4JIEHHBIN 3aKOH
¢unsrpanuu. OunbTpanus AByxdasHoro dumronna. MexaHHKa MOPUCTBIX Cpell C YNPYTUM
CKEJIETOM. YpaBHEHHUE IIbE30IPOBOIHOCTH.
3.3.  @®opmHupOBaHUE MECTOPOXKICHUN YIIEBOMOPOIOB. leodusnyeckue MeETOAbl pPa3BEIKU
MECTOPOXKACHUI yTiieBonoponoB. IIpsMbie 1 oOpaTHbIe 3amauu pa3Benku Hemap. [uapopaspbiB
miacTa.

4. Ceiicmosorus

4.1.  BomHoBoe ypaBHeHHe. OObeMHbIE U TIOBEPXHOCTHBIE BOJHBI B 3eMIIE.

4.2.  OtpaxeHHe W MPEIOMIICHUE MJIOCKUX BOJIH Ha TpaHUIax pasnena. CriocoObl MOCTPOCHHS
orpaxatomux rpaHull. CrtpoeHue 3emim MO celcMUYecKuM JaHHbIM. (CelicMHYecKue
UCTOYHUKHU. CeHCMOMETPBI, METO/Ibl PETUCTPALIMHU U aHAJIN3a CEHCMUYECKUX JIAHHBIX.



4.3.  3eMIETpsACEHUsl, OCHOBHbIE XapakTepucTUKU. CeillcMuuecKasi SJHEprust U CEHCMUYECKUI
MOMEHT Marnutyga ¥ OaJlbHOCTH 3eMyeTpsiceHHus. Tumbl MarHuTyd. OQQEeKT HaCBIIICHUS
Marautya. Pacnpezenenue 3eMIeTpsCeHU 10 MOBEPXHOCTU 3eMIIU U 10 TIIyOHHE, KOPPETSIus C
IPaHUIIAMU TEKTOHUYECKUX TUIUT ¥ T€007I0KOB. TeXHOTeHHBbIE 3eMIIETPSICEHHUSI.

4.4. Mogenun mnoarotoBku 3emuierpsiceHuid.  @Dopmoku  u  adrepmoku. Craructuka
3emuerpsicennit. 3akoH Omopu. 3akoH ['yrren6epra-Puxrepa.

Jluteparypa
Marnunkuii B.A. Baytpennee crpoenue u ¢pusnka 3emn. M. : Hayka, 2006.
XKapxkos B.H., TpyOutiein BJI. ®usnka ruianetHsix Heap. M.:Hayxka, 1980.
Ixeddpuc I. 3emis, ee mpoucxoxaeHue, ucropus u crpoenue. MJI. 1960r.
Tepxot /1., lly6ept Jxro. ['eoquaamuka (B 2-X gactsax). M.: Mup, 1985
Kouapsia I'I. JledopmanioHHBIE TPOIECCHI B MacCHBaX TOpHBIX mopox. M..MO®TU,
2011. 365c.
3axapos B. C., CmupnosB B. b. ®u3zuka 3emnu: — MHDPA-M Mocksa, 2016. — 328 c.
Kouapsial'I., Typynraes C.b. BBenmenue B reou3nKy MECTOPOXICHHH YIIEBOAOPOAOB. M.:
M®TH, 2007. — 348c
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8. bemsxos I'B. ®usnueckue npoueccsl Ipu 3aBogHeHuH miacra. — M.: MOTH, 2007. 52c.

9. CmmBak A.A. MacconepeHoc B MaccuBax ropubix nopoxa. — M.: OOO «A30yka-2000y,
2007. 176 c.

10. HukonaeBckuit B.H. Mexanuka He(pTerazoHOCHBIX TOpHBIX MaccuBoB. — M.: OOO
«A30yka-2000», 2007. 176 c.

11. Kacaxapa K. Mexanuka 3emnerpsicenuii. M.: Mup, 1985. 264c.



Hanpasiaennocts 1.6.20.
TI'eoundopmaruxa, kaprorpapus

YACTH 11

1. IlpeaMeT ¥ OCHOBHBbIE MOHATHUA KOCMUYECKUX HH(POPMAITMOHHBIX cucTeM /13

1.1.

1.2.

1.3.

1.4.

[IpuHIMIBI TUCTAHIIMOHHBIX HccaenoBaHuil. CBA3b IUCTAHIIMOHHON HH)OpPManUU C
XapaKTepUCTUKAMHU H3y4aeMbIX SIBJICHHM M TporeccoB. Kocmudeckue W aBUAIIMOHHBIC
CHUCTEMBI TUCTAHIIMOHHOTO 30HaAupoBanus (/[3). JlocromHCTBAa KOCMUYECKOM MHPOPMAITUH.
BceenoctymHocTs. OnepaTuBHOCTh. [ 100a1bHOCTS.

3agaun /I3 armocdepsl, MOBEPXHOCTH 3eMJTH. 3eMJIsl KaK €IMHast SKOJIOTHYECKask CHCTEMA.
Ponp AMCTaHIMOHHBIX HCCIEAOBAaHUN B HW3YYEHUU NPUPOJHOWU cpelbl B TIIOOATBEHOM
Macmtabe ¥ BO3IEHCTBUS Ha HEe aHTPOMOTEHHBIX (PaKTOPOB.

3amaud AMCTAHLMOHHOTO KOHTPOJISE M pa3BeIKU OOBEKTOB Ha MOBEPXHOCTH 3e€MJIM U B
atMocdepe.

CoBpemennbie cuctembl J[3. CHcTeMHBI TOAXOA K AWCTAHIIMOHHBIM HCCIICAOBAHUSIM.
[IpocTpaHCTBEHHOE, CHEKTPAIbHOE, pPaJAUOMETPUUYECKOE U BPEMEHHOE pa3pelleHueE.
[lepcrieKTHBBI Pa3BUTUSI KOCMUYECKHUX CHCTEM JUCTAHIIMOHHOTO 30HAUPOBAHMUS.

2. Poan aTMOC(l)epbl B JUCTAHIHMOHHBIX UCCJICAOBAHUAX 3eman

2.1

2.2.

2.3.

2.4.

Xapakrepuctuka armocdepsl. CoctaB. [a3el. Asposzomu. O6Gmaka. Tyman. Jlpimka.
[lepenoc uznydeHus B pacceuBarolell U nomiomamoimei cpene. [lormomenne u3nydeHus
razamu. PaccesHue Ha MolsleKynax rasa M 4acTULax al’po3oiid. PereeBckoe paccesHHeE.
Paccesnue Mu. 3akon JlamOepra-byrepa. Ontmueckas tomma. Moxmenu a’spo30JbHON
arMocdepbl. MeTeoposornueckas 1adbHOCTh BUIUMOCTH.

Metonsl  pacuera mpo3pauyHocTH  atmMochepbl. Meton  "line-by-line". Metonapl
MOJICTMPOBaHMsI ToJoC (MoAens Dnb3accepa, CTATHCTUYECKas MOJAENb HIW MOZEINb
Meiiepa-I'yau). OMnupruyeckiue METObI C UCIIOJIb30BAaHUEM MOJIENH mojoc ("arperaTHbii"
Mmetof, Monensb "Lowtran"). JIByxmapamerpuueckuii meton Kyprucca-I'oncona.
Atmocdepnas TypOyneHTHOCTh. Judpakmuss Ha OmHOpPOAHBIX 30HaX. CTpyKTypHAas
¢yuknus. CtpykrypHas nocrosHHas. Onrtuyeckas nepefaroyHas GyHKUus TypOyJIeHTHOM
arMocdepsl. CaydaiiHasi COCTaBIAONIAs JUIMTEIbHOM U KOPOTKOM sKcrnozunun. Mizmepenus
TypOyJIE€HTHOCTH.

SlpxkocTHBIe (paAMallMOHHBIE) XapaKTEPUCTUKU 3eMid U3 KocMmoca. OTpaxeHHOe H
TeroBoe usnydeHue. OOMydeHHOCTh 3eMHOM mnoBepxHOCTH. [IpsiMoe comHeuHoe
uznyuenue. M3nyuenne HebocBona. 3aBUCUMOCTh OT BbICOThI COJNIHIIA HAJl TOPU30HTOM U
reoMeTpun HaOmoneHus. Slpkocts 3emum U3 KocMoca. M3mydeHume OT yyacTka
MoBepXHOCTH. Bkianm armocdepbl. Yuer paccesHHOro wuzinydeHus. OcoOeHHOCTH
NpOIIECCOB  MepeHoca W3NydeHus B arMmocdepe 3emun B HHPpPAKpacHOM H
CBY-nuamna3zonax.

3. Teopuss nauneiiHoii d¢uapTpanuu. CHTHAJABI H NOMeXHM B CHCTeMax MpHeMa

3.1

IJICKTPOMATrHUTHOI'O U3JIYICHUA.

JleTepMUHUpPOBaHHbIE  CUTHAJIbBI, CHOCOOBI MX omnucaHus. VIHTerpam  CBEpPTKH.
[IpeoOpasoBanue @dypbe u ero (¢yHKUHMOHAJbHBIE CBoMcTBa. Teopema CBEPTKH U
onrtudeckas nepexarounas pynkuus (OIID). Aranu3 MMHEHHBIX cHCTEM (OPMHUPOBAHUS
n300pakeHus ¢ nomoliupto npeodpazoBanus Pypwe. OIID onTrueckux smementos. OIID
TUMHYHBIX ~ DJEMEHTOB  MH()OPMAIMOHHOTO  TpPakTa  CHCTEM  JHCTAHIMOHHOTO
3oHAMpoBaHMs. LleHTpanbHas INpenenpHas Teopema INPU AHAIM3E JIMHEHHBIX CHUCTEM.
Pesynprupyromas OII®.



3.2.

Cayuaiinple cuTHaJbl U criocoObl ux onucanus. CinydaiiHele QyHKIMM U 1o, YucnoBbie
xapakrepucTuku. DyHKIMA pacnpeneneHus W (QyHKIMHM TUIOTHOCTH BEpPOSTHOCTH.
CranMoHapHOCTb, OAHOPOJHOCTb, 3PrOAMYHOCTb. ABTOKOPPENSLHOHHAs (QYHKIUS U
CIEKTpajbHasg IUIOTHOCTb. KOppemsiMOHHBIN M  CHEKTPAJIBbHBIA  aHainu3. Buubl
OAHOMEpHBIX crnekTpoB. IIpeoOpa3oBaHue CHEKTPadbHOM IUIOTHOCTH JIMHEHHBIMU
3BEHBSIMU. BeposTHOCTHOE OMMCaHue HEMPEPHIBHBIX U300pakeHU.

4. Metoabl nepeaayu M 00padoTku uHGopmMaumnu, nojaydaemoi cpexcreamm J13.

4.1.

4.2.

4.3.

4.4.

Metoapl mnepenaun u3o0pakeHH. XapaKTepUCTUKH CHUCTEMBI Hepeadyd HU300paKeHH.
Hcnonb3oBanue Mojenei 3peHuss Npu  KOAUpPOBaHMU H300paxenuil. KoaumpoBanue
METOZIOM MMITYJIbCHOM KoZ0BOM Monyisiuuu. Craructuueckoe kogupoanue. Koguponanue
c nmnpenckazanueMm. KomupoBanue c¢ mnpeoOpa3zoBaHueM. [uOpugHOE KOJUpPOBAHHE.
MexkaapoBoe KOIMPOBaHUE C YCJIOBHBIM 3amenieHueM. CokpaieHne H30BITOYHOCTH
OMHAPHBIX N300paKEHUH.

Mertonsl 00paboTku m3o0pakenuid. Ilpencrabnenue nzoOpakenuit B 1udpoBoit Gopme.
Jluckperuzanusi U BOCCTAaHOBJIEHHE HENPEPBIBHBIX H300paxkeHuil. Martemarudeckoe
ONMHMCaHUE TUCKPETHBIX M300pakeHui. JIuHelinble oneparopbl. OmnepaTop CyNepro3UIIUU.
JIBymepHble yHUTapHble mnpeoOpazoBanus. [IpeoOpasoBanue @ypre. KocunycHoe
npeoOpazoBanne. CuHycHoe mpeoOpa3oBanue. IIpeoOpazoBanme Apamapa, Xaapa.
CunrynspHoe npeobpa3zoBaHue. J[BymMepHbIe MeTObI TUHEHHON 00paboTku. ObpaboTKa ¢
UCToNb30BaHNeM mpeobOpasoBanus. Cynepno3unus ¢ mnpeodpaszoBanueM. CBepTka ¢
UCIONIb30BaHMEM  ObicTporo  mpeoOpasoBanus Dypbe. DunbTpel Ha  OCHOBE
npeobpazoBanus Dypee.

OcHoBHble TIOHATUA TreonHpopMaTuku. OOmas XapakTepUCTUKA TeOMH(YOPMALIMOHHBIX
cucteM (I'MC) kak xmacca aBromarmsupoBaHHbix HMC. Cdepwr mpumenenus [MC.
Knaccudukarmus ['MC no ¢pyHKIMOHATBEHBIM BO3MOXKHOCTSIM M TEPPUTOPUATBHOMY OXBATYy.
Kaprorpaduueckas ocHOBa Kak CpeICTBO MHTErpallid M OTOOpaKeHHs JTaHHBIX.
Texnonorun CAIIP kak Merononorudeckas ocHoBa npoekruposanusa I'MIC. Ponbs u mecto
akcriepTHBIX cucTeM B ['MIC-texHomorusix. MHCTpyMeHTaIbHO-TIpOrpaMMHOE oOecrieueHre
I'MC. TUC wu web-texnonoruu. Ilpumenenune npanubix /I3 B T'MC-texHomorusx.
TexHnomornueckass 1enouka temarudeckoir oo6pabdotrku (TO) manHbIX KOcMmmueckoro [13.
MeTobl U cpelIcTBa MPECTABICHUS PACTPOBBIX H300paKeHUH

MeTtoab! Kiaccuukanuu NUCTAHIIMOHHON nH(poOpMaIuu. ['eomeTpuueckas,
paauomMeTpuyeckas U aTMoc(epHas KOppeKIus. AITOPUTMbI paCIIUPEHUS TUHAMUYECKOTO
IMana3oHa  JUCTAHIMOHHOTO  u300pakeHHs.  [IpuMeHeHHWe  yCIOBHO-I[BETOBOTO
KOJTUPOBAHUS U300paKEHUS 10 JaHHBIM CIEKTPAIbHBIX KaHaJoB. MeTo/ aHajIu3a IIIaBHbBIX
KOMITOHEHTOB wiu TipeoOpazoBanue Kapynena-JloaBa. I[IpeoOpazoBanue Kayra-Tomaca.
[Ipu3Haku MHOTrO30HaNbHOM WHGOPMalMU (MHIACKC TIOYBBI, BETETAI[MOHHBIM HHIEKC,
WH/IEKC BIQXKHOCTH H Jp.). YYET BPEMEHHBIX XapaKTEPUCTHK, KaCKaJHasl KIACCHU(PHUKAIINS.
Mopdomerpuueckuil anann3 B reorpaduueckux ucciaenoBanusax. O6HapyxeHne 0ObeKTOB
onpenencHHor (opmbl. HekoHTponmupyemas kiaccuduramus. IKCIEPTHBIE CHCTEMBI IS
Ja"HbIx J13.
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