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)

N0 THCHUTIJINHE: [IpuknagHbie ONTHYECKUE METO/b! 30HANPOBAHNS IPUPOIHBIX Cpe.
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: Kocmuueckue TexHONIOruu

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
kadeapa CUCTEM, YCTPOHCTB U METOI0B F€OKOCMHYECKON (DU3UKU

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - 3auer

2 (Becennwuil) - luddepeHpoBaHHblii 3a4€T

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuuu: 60 gac.
cemuHapsl: 0 yac.
nabopatopusele 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocraBui: 10.A. Bopucos, kaHJI. TeXH. HayK, TOIICHT

[Iporpamma obcyxieHa Ha 3acefjanuy Kadelpbl CHCTEM, YCTPOMCTB U METOZIOB TeokocMuueckoit (husuku 04.06.2020



AHHOTANMA

B Kkypce paccmarpuBalOTCS METOJMYECKHE OCHOBBI pa3pabOTKM ¥ peaM3allid ONTHYECKHX METOIOB
JMCTAaHIIMOHHOTO 30HIMPOBAHUS, BKIIIOYask aHAJIU3 M MOCTAHOBKY Hay4YHO-TIPHKIJIaJHON 3a1aun J133, BeiOopa
3¢} HeKTUBHOTO ISl TOCTHXKEHHS MOCTABICHHOH LIETM METOJa 30HIMPOBAHUS U 00OCHOBaHHE BO3MOXXHOCTH
ero MPaKTHYECKOH peaTn3aluy, PACCMOTPEHNE ONTOIEKTPOHHBIX CXeM OOPTOBOTO KOMIUIEKCA U IIHUKIOTPaMM
ero (hyHKIIMOHMPOBAaHUS, METOABI 00pabOTKM HW3MEpSIeMO KOMIUIEKCOM HWH(OPMAIUN IS pPelICHUs
MOCTABIICHHOM 3amaun. V3yyaemble MaTepHuaibl pa3OMparoTCs Ha IMpHMepax HamOoyiee pe3yJabTaTUBHBIX
HPOEKTOB 110 30HANPOBAHHIO 3EMJIH U3 KOCMOCA.

Kypc comepxut o0CyXxaeHne BOIIPOCOB COCTaBa, CTPOCHUS M BIUSHUSA aTMoc(epsl Ha NMEPEeHOC N3ITy4eHHs,
CHEKTPAIbHBIX XapaKTEPUCTUK Ta30B W a’3po30Jisd, METOAUYECKHE BOMPOCH MOHUTOPHHIA XapaKTEPUCTHUK
arMoc(epbl M TMOACTUIIAIONIEH MOBEPXHOCTH, METOAbI PELICHUS MPSIMBIX MW OOpaTHBIX 3a/ad IepeHoca
U3Iy4YeHHs B aTMoc(epe, BOIPOCH BaJUAALUH [T0y4aeMON TeMaTHYeCcKoi HH(PpOpMaIIH.

1. leau u 3apauu

eap AUCUMNIMHBI

. M3y4YeHHE HAay4YHO-TEXHUYECKUX OCHOB: ONTHYECKHMX CHCTEM CIYTHHKOBOW ammapaTypsl
JMCTaHIMOHHOTO 30HAMpoBanusa (/13) Ha mnpuMepax Haubosee pe3yIbTaTUBHBIX IPOEKTOB IO
30HAMPOBAHUIO 3€MJIM U3 KOCMOCA; TEXHOJIOTUH CO3JaHUs UMUTATOPOB U3MEPUTEIILHON anmaparypsl U
IPOTrPaMMHBIX KOMIUIEKCOB Ha OCHOBE (PU3MKO-MAaTEeMaTHYEeCKUX MOJeNed, HNMUTHPYIOIINX BECh
MpoLecC HAOMIONEHUH B UEJIAX TeHEPALMH «IKCIIEPUMEHTABHBIX» JAHHBIX.

. U3yuyeHHEe METOAOB WHTEPIPETAlUM JAaHHBIX CIIyTHUKOBOIO, BO3JYLIHOIO M Ha3eMHOIO
30HAMPOBAHUS ISl ONpPENENICHUS] XapaKTepUCTHK HCCIelyeMbIX MpUpOAHbIX cpeld. ObecrneueHue
OyIylMX HWHXKEHEPOB-HUCCIE0OBaTeIe W KOHCTPYKTOPOB KOMIIJIEKCOM MHHHMMAJIBHO HEOOXOIMMBIX
3HaHUU 1O MOIXOJaM, CPEACTBaM M COIyTCTBYIOIIEH HMH(OpMAIUK, HEOOXOIMMBIX, Kak B Ipolecce
SKCIUTyaTalluy JEHCTBYIOIIMX MACCUBHBIX M AKTHBHBIX (JIa3€pPHBIX) ONTHYECKUX KOMIUIEKCOB JI3
HA3eMHOT0 ¥ aBUAKOCMHUYECKOTO 0a3upoBaHUsl, TaK U MPH pa3paboTKe CUCTEM HOBOTO OKOJICHHUS.

33]13‘[1/[ JAUCHUIIINHBI

. NpUOOpeTeHNne TEOPEeTHYECKUX M TNPHUKIAAHBIX 3HAHWH B OOJACTH IACCHBHBIX M AKTHBHBIX
(J1a3epHBIX) ONTUYECKUX TEXHOJOTHH J[3 mpUpOAHBIX Cpel B LENAX ONPENEICHUS UX KOTUYECTBEHHBIX
XapaKTEPUCTHUK;

. U3y4YEeHUE THUIOBON AapXUTEKTYphl aBMAKOCMHUYECKHMX M HA3eMHBIX IUIAaT(GOpPM MACCUBHBIX M
AKTUBHBIX ONTUYECKUX cUcTeM |3 mpupomHBIX cpexn;

* U3yuyCHHE METO/I0B MATEMAaTUUYECKOI0 MOJEIUPOBaHMS [l T€HEPALUU 3KCIIEPUMEHTAJIbHBIX JaHHBIX
C YYeTOM B3aUMOACWCTBUS M3JIy4YCHUS C arMoc(epoi, MOACTWIAIOUIEH TOBEPXHOCTBIO U
XapaKTepUCTUKAMU allaparyphl;

* mony4yeHre 0a30BbIX HABBIKOB MCIOIB30BAHUS METOANYECKOTO alapara ONMCaHMUsI B3aUMOAEHCTBHS
ONITUYECKOT0, B TOM YHCJIE U JIa3€pPHOTO M3IYUYCHUS C IPUPOAHBIX CPE.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

Koz 1 HauMeHOBaHKE KOMIIETEHIIUN WHaukaTopsl JOCTHKEHHUS KOMIIETCHIIAN
VYK-4.4 CrocobGeH HCHOIb30BaTh COBPEMEHHBIE CPEACTBA
YK-4 CriocoGeH mpUMEHSITh COBPEMEHHbBIE MH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
KOMMYHHUKATHBHBIE TEXHOJIOTHH, B TOM YUC/Ie€  |aKaAEMHYECKOro U Npo(heCCHOHAIBHOIO B3aUMOICHCTBHS
Ha HHOCTPAaHHOM(bIX) s3bIKe(axX), AJIs VK-4.1 Crniocoben Bectd 0OMeH Je0BOM HH(popManueil B
aKaJeMHYECKOr0 M IPO(eCcCHOHAIBHOTO YCTHOU U MHUCBbMEHHOU (pOopMax Ha roCyJapCTBEHHOM SI3bIKE
B3aUMOJCICTBUSA Poccuiickoii ®Penepanum M HE MEHee YEM Ha OJHOM

HMHOCTPAHHOM A3BIKC

OIIK-3 CniocoOeH BRIOUPATh U (HITH) OIIK-3.3 Bnageer aHamTUTUYECKUMU U BBIYACITUTEIEHBIMHU
pa3pabarbIBaTh MOAXO/bI K PEIICHUIO TUMIOBBIX |METOJAMH PELICHHS, TIOHUMAET W yYUTHIBACT Ha MPAaKTHKE
Y HOBBIX 33724 B 00JIaCTH NPO(EeCCUOHANBHON  |TpaHUIIBI TPUMEHIUMOCTHU MOTy9YaeMbIX PEeIICHUH
NeSITeTbHOCTH, YYUTBIBasi OCOOCHHOCTH U
OTPaHUYCHUS PA3TMYHBIX METOOB PEIICHUS




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

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3UPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

[IK-1.2 CnocoGeH  BbABHrarb  THUIIOTE3bl, CTPOUTH
MaTeMaTHUYeCcKue MOAEIM Ul OIHUCAaHMUA H3y4aeMbIX
SIBIICHUH U TPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHON
MOJENN

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBaHueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeIATN3NPOBAHHBIMH TTAKETAaMH PUKIIAIHBIX
porpamMmm) B U30paHHON TpeMETHON 00JIaCTH

IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C KCIOJIb30BAHUEM HCCIICIOBATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

IMK-3.1 Tlonumaer npuMHOUNBI pPabOTHl HUCIOIB3YEMOTO
00opynoBaHus (cienmanu3upOBaHHBIX MAKETOB
MIPUKJIAJAHBIX TPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJyYEHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOGHUS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbBI

3HATb:

*  (u3MYECKUE OINTHYCCKH-aKTUBHBIC XapPaKTEPUCTUKH aTMOC(epbl M €€ IMpPUMECEH, KaK Cpebl
pacnpocTpaHeHHs ONTUYECKOIO M3JIyYeHMs]; 3aBUCHUMOCTb JIOKIBHBIX ONTHYECKUX XapaKTEPUCTUK
arMocgepbl OT TEPMOIUHAMUYECKUX MApPaMETPOB;

* KIIIOYeBBIC (PAaKTOPBI BIUSHHUS aTMOC(EpHI Ha MEPEHOC ONTUYECKOTO M3IyUEeHUs, COCTaB U CTPOCHHUE

armMoc(epsl;

* [PUHLMIINAIbHBIE ONTHYECKHE CXEMbl CIIyTHHUKOBOW almapaTrypbl [0 30HIUPOBAHUIO IPUPOIHBIX
cpea Ha mpuMepe HanboJjee pe3ybTaTUBHBIX B HAYYHOM W IPUKJIAIHOM IUIAHE MMPOEKTOB
* OCHOBHBIE (pU3HMYECKHE MPOLECCH! U SBJIEHHS, COCTABIIAIONINE OCHOBY JIa3€PHOM TEXHUKH M CUCTEM

JIA3CPHOI'0 30HANPOBAHUAA,

* OCHOBHBIE BH[Ibl JIA3E€PHBIX M3JIydaTellell, UCIOJIb3YEMbIX JIs 30HAMPOBAaHUS HMPHUPOAHBIX Cpenl —

TBCPAOTCIILHBIC, KUAKOCTHBIC, T'a30BbIC

U UX PAa3HOBUJIHOCTHU, MNOJYHPOBOAHHUKOBBIC, 3KCHMCPHLIC,

nepecTparuBaeMble, HENPEPHIBHBIE U UMILYJIbCHBIE.
*  TEOPETHYECKHE OCHOBBI NOAXOAOB JUISl OLIEHKH BIHSHHS CpPEAbl PACIPOCTPAHEHHS JIA3€PHOTO

U3JIy4YECHMs Ha pe3ysibTaT 30HAUPOBaHUS;

* TIPOCTHIE MOAEIN IOBEPXHOCTHOTO PACCESHNUS;
* METO/bI ONPENIEJIEHUS XapaKTEPUCTUK IIPUPOIHBIX CPeJl II0 Pe3yJIbTaTaM JIa3epHOI0 30HAUPOBAHUS;

* OCHOBHBIE NOHATHSA, ONPEAEIEHUS M MOAXOABI, HCIOIb3yEMbIE NPU MOCTAHOBKE 33Jad CO3/IaHUsA
KOCMHMYECKUX CHUCTEM JIa3€pHOI0 30HIUPOBAHUS.

YMETB:

LJr PaMOTHO aHAJIM3UPOBATL PE3YJIbTATbBI COBPCMCHHBIX (bYHILaMCHTaJ'IBHLIX U HAYYHO-NIPUKJIAIHBIX
HCCJIeI[OBaHI/Iﬁ, BBITIOJIHACMBIX U IIJIAHUPYCEMBIX B BEAYIIUX 3apy6e>1<Hbe KOCMHYCCKHX arCHTCTBAX,

[ IMPUMCHATH Ha IMPAKTUKES OCHOBHBIC

IIOHATUA, (1)I/I3I/IKO—MaTeMaTI/ILIeCKI/Ie MOACIM MW IIOAXOAbI K

MOCTAaHOBKE 3a/a4 IO CO3JaHHUIO ONTHUYCCKUX M JIA3€PHBIX CHUCTEM [JId 30HAUPOBAHHA HNPHUPOAHBIX

cpea;

[l Tpou3BOOUTH OOOCHOBaHHBIM BBIOOP CHUCTEM 30HAMPOBAHMS HA3€MHOTO U KOCMUYECKOTO
0a3upoBaHUsl B 3aBUCHMOCTH OT [TOCTABJICHHBIX 3a]1a4;
[ BBINOJIHATH YHCJICHHBIE OLEHKH KJIIOUYEBBIX XapaKTEPUCTHK, (YOPMHUPYIOIINX HCXOAHbIEC TaHHbIEC TPH

OTIMCAaHUH
pacnpocTpaHeHUsl U3TyUCHUS;

BSaHMOHeﬁCTBHH JIa3C€pHOro  MU3JIYyUCHUA C

OOBEKTOM UCCIEOBAaHHUS U  CPEIOH

[] ocBauMBarb HOBBIC MpECAMCTHBIC O6J'IaCTI/I, TCOPCTUYUCCKUC TIOAXOAbI MW OSKCICPUMCHTAJIBLHBIC
MCTOIUKH, CBA3AHHBIC C NCIIOJIB30BAHHUEM HOBOM TEXHHUKH JIJISI HCCIICAOBAHUS MIPUPOAHBIX CpEA.

BJIAJIETD:




[J HaBBIKAMH YCBOCHHMS M aHAIM3a MEXJIUCIUIUIMHAPHON WHpopManuud B o0nacTé Hayk o 3emie,
ONTUYECKOMN U JTa3epHON TEXHUKH,

[J KyJIbTYypoH TIOCTAHOBKM W MOJICIUPOBaHHUS (PU3UYECKHX W HAyYHO-TEXHUYECKHX 3aJad B
MIPEIMETHOM 00JIACTH ONTUYECKOTO U JIA3EPHOTO 30HIUPOBAHUS ITPUPOTHBIX CPE]T;

[] HaBBIKAMH CHUCTEMHOTO MPOEKTHUPOBAHUS METOJOB U CPEICTB 30HIUPOBAHHUS NMPUPOAHBIX CpPel B
LEIX MOHUTOPUHTA COCTOSIHUSI UX XapAKTEPUCTUK;

[J IpaKTUKON MCCIICIOBaHMSI M PEUICHUS TEOPETHUECKUX U MPUKIIAIHBIX 3a/1ad B TIPEIMETHON 001acTi
JIMCITATUIAHEL.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJCHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCTMITIIMHEI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

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

No Tema (pa3nen) TUCIUTUITMHBI
Camocr.

Jlekrum | Cemunapsr | JlaGopar. paboTh pabora

duznveckne OIITHYECKU-aKTUBHBIC
XapaKTepUCTUKH  aTMocdepsl U ee
IpUMeceil; 3aBHCUMOCTh  JIOKAJIBHBIX
ONTHYECKUX XapaKTEPUCTUK aTMOCHeph
OT e¢ TePMOJMHAMHUYECKUX MapaMeTpOB;
XapakTepuCTUKH  NPHPOAHBIX  Cpef,
KPUTUYECKA BaXHBIC U HM3YyYCHHS
MPOLIECCOB U3MEHEHMS KIIMMara.

Henun u 3a1a4u CIIyTHUKOBOM
anmaparypsl  SAGE-3, ycranoBieHHON
HACA B 2017 rtomy nHa MKC wu
MpeJHa3sHaYeHHOM A  MOHHMTOPHHIA
ra3oBOro M  a’po30JILHOIO  COCTaBa
arMocQepsl. [IpuHuunuanbHas
OIITHYECKas cxema anmaparypsl,
TaKTUKO-TEXHUUECKHE JaHHBIC.

l'eomerpust nabmonenuit SAGE-3 npu
3aTMEHHOM 30HIUPOBAHUH.
HuknorpamMmmbl paboTel W pErHCTpanun
TAHHBIX. du3nKo-MaTeMaTn4ecKue
OCHOBBI  [IPOrPaMMHOTIO KOMILIEKCa
UMHTAIlMM TIpoliecca HaOMIOAEHUH B
LEeJsIX reHepanuu
«9KCTIEPUMEHTAIBHBIX)» IaHHbIX.

Meton W TEXHOJOTHs  OIpPENCIICHUS
npoduield npormyckanus arMocepsl s
CIIEKTpaJIbHBIX KaHAJOB allaparypsl Ipu
3aTMEHHOM 30HIUPOBaHUU.

Mertombt pasneneHus BKJIaJI0B
Pa3IMYHBIX KOMIIOHEHT arMocdepbl B
5 ociallieHHe WM3IIyYeHHS U ONPEIeICHHS 4 2
npoduen coJIepKaHUs ra3oBbIX
KOMITOHEHT M DKCTHHKIIUHU a3PO30JIs.

Texnonorus OTIpeICIICHUS
BEPTUKAJIBHOTO MPOGWIS  CoAepKaHUs
6 BOJASHOIO MHapa N0 MHOTOKaHaJbHbIM 4 2
¢dyHKIMAM TporyckaHusi atMocdepsl B
nuramnazone 920-960 Hm.




OCHOBBI ~ TEXHOJIOTMHM  OTpEIeNCHUs
BEPTHKAJIBHOTO MPOQHIS TeMIeparypbl
7 mo QYHKIMSAM TPOMyCKaHUs aTMocdeps 2 1
B CHEKTpaJbHBIX KaHajlaX B JHAa3oHe
760-770 uM.

Hemn wu 3amaum ammaparypsl OMI,
¢ynkunonupytomeir Ha Oopty KA
AURA u ofecrneunBaromieii u3MepeHus
BOCXOSIIMX TIOTOKOB B Y3KHX KaHaIax
OMMKHEro Yo - JMana3oHa.
TaKkTHUKO-TeXHMYECKHE JaHHbIE.

Meton W TEXHOJOTHs  OIpPENEIICHUS
CHEKTpalIbHON (QYHKIMH MPOIMYCKaHUS
arMocdepbl B kaHanax Y® u BHIUMOIO
9 JIMaIa3oHa IpU 30HAUPOBAHUU B HAJUD. 4 2
TexHonorus KaauOpOBKH JUIMH BOJH
CHEKTpPAJIbHBIX  KaHAJIOB M  yd4eTa
Jerpajaliy ONTUYECKUX IEMEHTOB.

Mertons OTIpeieNIeHuUs o0miero
COAEp)KaHUS O030HA, JBYOKHMCHU a30Ta,
10 |aByokucH cepsl U MOJNEH paclpencieHus 4 2
a’po30is B Tporocdepe Mo pe3yiabraraMm
30HAMPOBAHUS B HATHP.

OCHOBBI J1a3epHON TEXHUKH - OCHOBHBIE
11 mpoueccbl U sBieHus.  CucreMbl 2 1
JIa3€PHOTO 30HANPOBAHUSI.

Onruyeckre CBOMCTBA ITOACTHIIAIOIINX

12 .
MOBEPXHOCTEH.

JlazepHble cHCTEMBI ISl ONpEAETICHUsS
XAapaKTEpUCTUK  CpeA:  OIpeseieHHe
13 npoduis BeTpa, COACPIKAHUS BOASHOTO 4 2
mapa, ra3oBOIO COCTaBa, a’po30J,
KOMOMHALIMOHHBIC JTHIAPbIL.

14 Mertonst HHTEepIpETaH JTAHHBIX 6 3
J1a3epHOT0 30HIUPOBAHMUSL.
JlazepHOe 30HAMPOBAHME BEPXHUX CIOEB

15 MOPCKOH MOBEPXHOCTH. ) 1
OnTo-aKyCTHYECKUI METO
30H/AUPOBAHUSL.
MHOroBOJHOBBIE JAUAPBI ULt

16  |uccnemoBaHus MIPU3EMHOTO cios 4 2
arMocdepsl.

17 Jlupapuble u3MepeHUs TypOYyJIEHTHBIX ) 1
CTPYKTYP B IIPU3EMHOM CJIO€.

Hroro yacos 60 30

[ToaroTroBka k sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)

1. ®u3nyueckue ONTUYECKU-AKTUBHBIC XapaKTEPUCTUKU aTMOC(Ephl M €e MpUMeceil; 3aBHCUMOCTh
JIOKAJIbHBIX ONTHYECKHX XapaKTepHCTHK arMocdepbl OT ee TepMOANHAMUYECKHX I1apaMeTpOB;
XapakTepUCTUKU TIPUPOAHBIX CpEJl, KPUTUYECKH BAXKHBIC JJISI M3YyYCHHs HPOLECCOB W3MECHEHHS
KJIMMaTa.




CnexrpasipHas 3aBUCHMOCTb CEUCHHs IONIONICHHS OCHOBHBIX ra30B arMoc(epsl M ee MpHMeceil.
3aBUCHMOCTb CEUEHHsI TOIJIOIICHUSI OT TEeMIIEpPaTyphl U AaBJICHHUS JIJIsl OCHOBHBIX T'a30B M IpUMecei
OOmass xapakTepucTuka arMocdepbl 3eMiIM: BEpTHKAJbHOE CTPOEHHE, TEPMOANHAMUYECKHE
mapaMeTpbl Pa3IMYHbIX CJOEB arMocdepbl HX MPOCTPAHCTBEHHO-BPEMEHHAas HW3MEHYUBOCTb,
rasoBeli M adpo30JibHBIA  cocraB  arMocdepsl.  OOmas  XapakTepuUCTUKA  BIUSHHA
TEPMOJIMHAMUYECKUX TapaMeTpoB (TeMIIEpaTypbl, NABICHUS, BIAKHOCTH) Ha PacCHpOCTpaHEHHE
Ja3epHOro M3MydeHus. TypOyneHTHOCTb. PanuannoHHO-aKTHBHBIE KOMIIOHEHTHI aTMOC(epHl,
BIMSIHME alib0e0 TOACTHIIAIOUICH MOBEPXHOCTH Ha paguallMOHHBIN OasaHc, MIOOadbHBIC IOJIS
npu3eMHON Y®-001y4eHHOCTH, MOHUTOPHHT IPUTIOISIPHOMN JIEZIOBO 00CTaHOBKH. TYpOYJIEHTHOCTH.

2. lenu u 3amaun cyTHUKOBOH ammapatypsl SAGE-3, ycranoBnennoit HACA B 2017 rogy na MKC
U TpeJHAa3HAYeHHOW JUII MOHHMTOPHHIA Ta30BOTO UM a’pO30JILHOTO COCTaBa aTMOC(ephl.
[IpuHIMDIMAIEHAS ONTHYECKAs CXeMa allaparyphl, TAKTUKO-TEXHUYECKHUE JaHHbIE.

Cucrema MOHHUTOPHHTA BCPTHUKAJIBHBIX npodmneﬁ ra3oBOro u aspo30JIbHOT'O COCTaBa aTMOC(I)epLI B
100aIbHOM MacITabe ¢ BBICOKHM BCPTUKAJIBHBIM pa3pClli€CHUEM, CIIYTHUKOBBIC W HA3€MHBIC
KOMIIJICKCHI. MOHI/ITOpI/IHF BCPTUKAJIBHBIX HpO(i)I/IHefl anspo30Jid, 030Ha, IBYOKHCH a30Ta, ABYOKHUCHU
CEpPhI B LCJIAAX OMPEACIICHUA UX POJIM B MPOLECCaX U3MCHCHUA KIIMMara, OHOXUMUYECKUX OUKJIaxX U
XHUMHUHU aTMOC(i)epBI. I[OJIFOBpeMCHHLIe TPCHAbI a3p03onel71 1 MaJIbIX T'a30BbIX COCTABIIAIOIIHNX.

3. Teomerpust nadmonenuit SAGE-3 mpu 3armMenHoM 30HAMpoBaHWU. l{ukimorpaMmbl paboTHl H
perucTpauuu JaHHBIX. DHU3MKO-MaTEeMaTHUYECKHE OCHOBBI MPOrPaMMHOIO KOMIUIEKCa WMHUTALWN
nporecca HaOIIOACHUH B IEISX TeHEepaluy «3KCIEePUMEHTAIBHBIX)» JTaHHBIX.

I'eomerpus nabmonenuii no nucky ConHua, no aucky JIyHsl, 10 pacCestHHON paauaniy, TeXHOJIOTHS
obecrieueHHs: KOHTPOJISI HAIPaBJICHH yIiIa MOJIs 3pEHUsI, CYIIIECTBEHHO MEHBILIETO yIJIOBOTO pa3Mepa
Connna. Cucrema oOecreyeHHsT CaMOKaJUOPOBKH — ammaparypbl. AJITOPUTMBI ydeTa MeIJICHHBIX
konebanuit KA. ®u3nuko-mareMaTndeckue OCHOBBI POIPAMMHOTO KOMITIEKCAa HMHUTALUK IpoLiecca
HAOMIONCHUH B LIESX T'€HEPaluN «IKCIIEPHUMEHTANbHBIX)» JaHHBIX, UCIOJIb3YEMBIX Ui OTPabOTKH
JITOpUTMOB MHTepIIpeTaluy. [lakeThl HCXONHBIX NaHHBIX U1 HMUTALUU.

4. Mertox M TEXHOJIOTHs ONpenesieHus Mpoduied MmpomyckaHusi atMocdepbl Ul  CHEKTPaJIbHBIX
KaHaJIOB ammaparypsl Ipy 3aTMEHHOM 30HIUPOBAHHH.

Texnonorus onpenenenus: KOHTypa ssprkoctd Connua. Texnonorust onpeaeneHust rpanuy ConaHIa 1is
Ka)KJIOTO CKaHa, OIPEeAEIICHUs MOJIOKEHHS yIvIa o 3peHus npubopa Ha aucke ConHna.
KamnOpoBka AIMH BOJH CHEKTPAJNbHBIX KaHajioB. DU3MKO-MareMaTHYecKas MOJETIb ydeTa
pedpakuuu. [pynnupoBKa JaHHBIX [0 MPULEILHBIM BBICOTAM U ONPEACICHUE AUCIIEPCUH.

5. Merozp! pazaeneHus] BKJIAZOB PAa3IMYHBIX KOMIIOHEHT arMoc(epbl B OCIallieHUEe W3IY4YeHHUS U
ompeaeneHus npopuiei cogepskaHus ra30BbIX KOMIIOHEHT U 3KCTHHKIIUH a3PO30JIs.

Texnonorust pasfeneHusi BKIAJ0B 030HA, IBYOKHCH a30Ta M a’3po30Jid B OCHaliieHHE M3ITy4YCHUS B
YO u cuneit o61actu ciektpa. MeTobl peleHusl 00paTHOH 3a/1auu 0 ONPE/IEICHUI0 BEPTUKATBHBIX
npoduield copepkaHus ra30BbIX KOMIIOHEHT M SKCTHHKIIMH a3PO30JIsl.

6. TexHomorusi ompenesiieHUs] BEPTHUKAIBHOTO NpoQWIs CcoAepKaHWs BOASHOIO Tapa IO
MHOTOKaHAJIBHBIM (DYHKIMSIM MTPOIyCKaHusi atMocdepsl B Auanazone 920-960 Hwm.

TexHosoruss NPUMEHEHUs IIOJIMHEHHOIO pacyeTra IIODIOIIEHUs JIMHUSAMHU BOJSHOIO I1apa B
CHEKTPaJbHBIX KaHaJlaX ¢ Y4eTOM ammapaTHbIX (YHKIWN KaHaJIOB U 3aBUCUMOCTH MHTEHCHBHOCTEH
U KOHTYPOB JIMHMH TOIJIOLICHUS BOJISHOIO Iapa OT TeMIIepaTyphl M JaBieHUS aTMoc(epsl BAOIb
Tpacchl 30HAUPOBAHUS.

7. OCHOBBI TEXHOJOTHMH OIPENEICHUSI BEPTHUKAIBHOTO HPOQMIISL TeMIepaTrypsl MO (YHKUIUSM
MPOIYyCKaHusi aTMocdepbl B CEKTPaIbHBIX KaHAIaX B quanazoHe 760-770 HM.



AnmnpokcuManysi BHEIIHEH TNPOrHOCTHYECKOH HWH(OpMAMM O BEPTHKAIBHBIX HPO(GUIIIX
TEMIEepaTypbl U JaBlICHUS B y3JaxX I00aJbHONW CETKM HAa KOOPAWHATHI HAOMIOACHUH, UCTIONb30BaHIE
9TOM HMH(pOpPMAIMK B KAauyeCTBE HYJIEBOIO NMPUOIIDKEHUS, NPUMEHEHHE TEXHOJIOTUH IOIMHEHHOTO
pacueTa CyMMapHOTrO MOIJIOUICHHUS Y3KUMH JIMHUSIMU B CIIEKTPAJIbHBIX KaHajlaxX 2 HM JJsl CO3AaHus
CIpaBOYHBIX TaOIUI. TeXHOIOTHS MHTEPIONIALMHN HA OCHOBE UCIIOJIb30BAHUS TAOIHII.

8. Uenu u 3amaun anmapatypsl OMI, pyaknuonupyromeit Ha 6opty KA AURA u obecnieunBatomieit
U3MEpPEHHsT BOCXO[IIMX IOTOKOB B Yy3KMX KaHajgax OmmwkHero Y@ — jauamasoHa.
TaKTUKO-TEXHUYECKHE TaHHBIE.

[IpuHUMOMaNbHAs ONTHYECKasl CXeMa ammaparypbl, TAKTUKO-TEXHUUYECKUEe naHHbIe. lIlpeamnoneTHbie
KaJIMOpPOBKM ONTORJIEKTPOHHBIX KaHaioB. ['eoMeTpusi HaOMIOAEHWH NPH 30HIUPOBAHUM B HAAMDP.
Huknorpammsel paboThl U perucTpanuu JaHHbX. OnpeneneHre TpeOOBaHUI K TOUHOCTH OPUEHTALUU
KA u ckanupymomemy ycTpoucTBy.

Cemecrtp: 2 (Becennuit)

9. MeTon 1 TEXHOJIOTHSI OIIPEESICHUS CIIEKTPAIbHON (PYHKLUMHU NPOIyCKaHUs aTMOC(ephl B KaHAIaX
Y@ u BuaMMOro aMamna3oHa IpU 30HIUPOBAHMM B Haaup. TeXHOJIOrHs KaauOpOBKM UIMH BOJH
CHEKTPAJIbHBIX KAHAJIOB U y4eTa Jerpajalii ONTHYECKUX dJIEMEHTOB.

Merton pacueTra MOTOKOB BOCXOJSIIETO COJIHEYHOTO M3JIYYEHHs, MPOLISAIIEro uyepe3 arMochepy u
pPaccessHHOTO  MOACTWJIAIOIIENH IOBEPXHOCTBbIO. AJNIOPUTMBI M TEXHOJIOTUS  ONpENesIeHUs
CHeKTpalnbHON (pyHKIMM TpomyckaHus atmochepsl B kaHamax Y® W BHIMMOrO Iuana3oHa MpH
30HIMPOBAHUM B HAAMp. TexXHONOTus KaauOpOBKM [UIMH BOJIH CHEKTPAJIbHBIX KaHAJIOB M ydyeTa
Jerpajaliy ONTUYECKUX JIEMEHTOB Ha OCHOBE MPEIIOJIETHBIX KAINOPOBOK.

10. MeTonsl onpeneneHust OOIIETro CoAepKaHUsl 030HA, TBYOKHUCH a30Ta, JBYOKHCH CEpbl M TOJIEH
pacrpeneneHus a3po30is B Tporiocdepe 1o pesynbraraM 30HIMPOBAHHS B HAIHP.

OCHOBHOE COOTHOILICHHE JUIsl OIpEnesieHHs] MHTEHCUBHOCTU BOCXOZSIIEH OT BEpXHEH TIpaHMILIBI
arMocgepbl (100 KM) MHOTOKpAaTHO pacCesiHHOM coiHedHoU pamuanuu. CBs3p H3MepseMoi
WHTCHCUBHOCTH C 3€HUTHBIM yrioM ConHIIa M YIIOM CKaHMpOBaHus npuOopa. Meroasl pacdera
npsiMol  3agaum  Juis  Onvmkaero Y@ wm3nydenus. AmnpuopHas wuHpopmanms. CozfgaHue u
WCIOJNb30BaHUE TNapHBIX Tabmun B Mertoae auddepeHnuansHOro mnorouleHus. Ilomarosbrit
QJITOPUTM pelIeHHs 00paTHOMH 3a1auu.

11. OcHOBBI J1a3epHOl TEXHUKH - OCHOBHBIE TIpolecchl H sBiIeHUsA. CHCTEMBI IJla3epHOTOo
30HAUPOBAHUSI.

Tunsl 1 BUABI J1a3epoB, paboune Teia Ja3epoB, CIIOCOObI HAKaYKH, BO3MOXKHBIC CIIEKTpPaJIbHBIC
IUAana3oHbl, LIMPUHBI JIMHUM W3Ty4eHHs, CTaOWIBHOCTb IO MOLIHOCTH W JJMHE BOJHBI.
Cy1mecTByIoImuye OTeYeCTBEHHbIE U 3apyOeKHbIE JIa3epHbIC CHCTEMBbI AJIsl 30HMPOBAHMS TPUPOIHBIX
Cpeld, TaKTUKO-TEXHHUYECKHE XapaKTEPUCTHKHU Ja3epHbIX cucTeM. CyTOYHBIH XOI BEPTHUKAJIbHBIX
npodunel Ta30BbIX KOMIIOHEHT, OKAa3bIBAIOLIMH CYIIECTBEHHOE BIMSHME Ha MPOBEICHUE
CIIyTHHUKOBOTO 30HAMPOBaHUSA. V3MEHUYMBOCTH a’3p030JbHOM KOMIIOHEHTHI armocdepsl. Bnusnue
KPYIHBIX U3BEP)KEHUH HA a3P0O30JIbHYI0 KOMIIOHEHTY aTMOC(EpHI.

12. OnTHueckue CBOWCTBA MOJACTHIIAIONINX IIOBEPXHOCTEH.

AnpOeno pasTUYHBIX THIOB MOACTHIAIONIMX MOBEPXHOCTEH MNpPHU CIYTHUKOBOM 30HAMPOBAHHH.
CriextpanpHas 3aBUCUMOCTh anboeno B YO, suanmom u UK nuanazonax. PaccenBarorniye cBoHCTBa
MOJICTHIIAFOIIMX TTOBEPXHOCTEH.

13. .Ha3€pHBIe CUCTCMbI IJId ONPCACIICHUA XapPAKTCPUCTUK CPCIA: OIPCACICHUC HpO(I)I/IJ'ISI BCTpa,
COZCpKaHuA BOAAHOI'O ITapa, ra30BOro cocrasa, adpo30Jid, KOM6I/IHaI_II/IOHHLIe JImaapsl.



@U3NYECKUE OCHOBBI OIPENCIICHUS XapAKTEPUCTUK 30HAUMPYEeMOM cpenbl. JlomiepoBCKUil H
KOPPEIALMOHHBIA METOJ| ONIPECIEHNUS] KOMIIOHEHT CKOPOCTH MEPEHOCA OTPAKAIOIIUX CTPYKTYD VIS
pacueTa nojel BeTpa. JIMCTAaHIIMOHHOE OIIpENesIeHUE IIONEPEYHOI0 BETpa JIa3epHbIMU CHUCTEMaMH.
Omnpenenenne coAepKaHUs BOISHOTO Iapa IO BEJIWYMHE OCHA0JICHHUS W3IY4YCHHS B JIMHUAX
HOIIOLIEHUs BOASHOro napa. JlasepHble METOIbl ONPEAEICHUS COAEPIKAaHUS I'a30BbIX KOMIIOHEHT
armMocgepsl. Jlumapsl s omnpeaeneHus a’posonsi armocdepsl. [lpemmyinecTBa W HemAOCTaTKH
UCTIONB30BaHUs  d(p¢peKTa KOMOMHAIIMOHHOTO pAcCEesHUS s JUCTAHIIMOHHOTO JIMJApHOIO
30HJUPOBAHUY.

14. MGTOI[LI HUHTCPpHIPCTAllU JAHHBIX JIA3CPHOI0 30HAUPOBAHUA.

IIpsmble u oOparHble 3amaud. OCHOBHBIC METOABI pEIICHHS OOpaTHBIX 3a/4ad JIa3epHOTo
30HAUPOBAaHUSA — METOJ, HAUMEHBIIMX KBaJApaTOB, METOJ HEBA3KH, PETPECCHOHHBIA METOJ,
UTEepalMOHHbIE MeTO/bl. OIIEHKa OTrPELIHOCTH PEILEHUS.

15. JlazepHoe 30HAUPOBAHWE BEPXHHUX CJIOEB MOPCKOM MOBEPXHOCTU. OMNTO-aKyCTHUYECKUN METOM
30HJUPOBAHUS.

JlazepHoe 30HIMpOBaHHWE BEPXHHUX CJIOEB MOPCKON MOBEPXHOCTH. ONTO-aKyCTHUYECKUH METOJ
3oHAMpoBaHus. OMBIT HCHONB30BaHUS Ja3epHO-albTUMeTpuueckoil cuctembl GLASHa cryTHuKe
ICESAT.

16. MHOTOBOJTHOBBIE JIUAAPHI IS HCCIIEAOBAHUS IPU3EMHOTO CJI0S1 aTMOC(EPHI.

Onucanue METOAAa ,Z[I/I(i)(i)epeHLII/IaIH:HOFO IIOITIOIICHMA. MHoroBoiaHOBas MCTOAUKA UIA pPas3sACICHUA
BKJIaJla TIOITIOMICHHUA APYTUMH ra3aMu U ydeTa CHeKTpaHbHOﬁ 3aBUCHMOCTH OCJIa0IeHHs U3JIYyYCHUA
adpO30JICM.

17. JInupapusie n3mMepenus TypOyJIGHTHBIX CTPYKTYP B IPU3EMHOM CIIO€.

KiroueBble moHsATHs TypOyieHTHOCTH arMocdepbl. PU3NUeCKue OCHOBBI BIHMSHUS TypOYyIEHTHOCTH
Ha pacHpOCTPAaHEHHs JIa3ePHOTO0 H3IydeHHs. KorepeHTHble M HEKOTepPEHTHBIC JIOIUIEPOBCKHUE
mugapel. O030p COBPEMEHHBIX METOIOB JIa3€PHOTO 30HAMPOBAHUS NPU3EMHBIX TPAacC M METOHOB
00paboTKH CUTHAA.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

Heo0xonnmoe ob6opynoBaHue 1isl JIEKUNUN: ayAUTOPHUS, KOMIIBIOTEP U MYJbTHUMEANHHOE 000pyI0BaHHE
(IpoeKTOop, 3ByKOBast CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas 1uTeparypa
®onp nuteparypsl 6a30B0it Kadeapsl (TIPEATIPHUSITHS):

1. ®uznueckas onruka [Tekcer] : yueonuk s By30B / C. A. Axmanos, C. 0. Hukutua .— M :
Nza-8o MI'Y, 2004 .— 656 c.

2. JlucTaHIMOHHOE 30HINPOBAHKE B METCOPOJIOTHH, OKeaHorpaduu u ruaposioruu [Teker] / mep. ¢
anr. K. H. JlaBposa [u ap.] ; nox pen. A. I1. Kpsknenna .— [Hayunoe u3n.] .— M. : Mup, 1984 .—
535¢

JomnonHurensHas aureparypa



®onp nuteparypsl 6a30B0it Kadeapsl (TIPEATIPHUSITHS):

1. JlononHUTENBHBIC T1aBbI IMHEHHOH anreOpsl [Tekct] : yue0. mocobue st By3oB / /1. B.
Bexnemumes .— 2-e u3zz., nepepad. u qor. — CIIO. : Jlans, 2008 .— 496 c.

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

He ucnonszyrorcs.

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

1. Onexrponnas Bepcusi Algorithm Theoretical Basic Document (ATBD): Transmission Level 1B Data
Products, NASA, LaRC.

2. Dnexrponnas Bepcust ATBD: Solar and Lunar Algorithm, NASA, LaRC. IIporpammuoe
oOecnieyeHne: TeKCTOBBIN peaakrop (Microsoft Office, Microsoft PowerPoint), nporpaMMHbie akeThl
Matlab, Excel.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

JUi yCHemHoro OCBOGHHUSI Kypca CIyIIaTelro KeJaTelbHO 3HaTh Kypc oOuieil ¢u3uku (onTuka,
CIIEKTPOCKONHNA), Kypc «Du3ndeckre OCHOBBI MUCTAHIMOHHOTO 30HAMPOBAHUSY, BIAJETh OCHOBAMHU
MaTeMaTH4YeCKOro aHaIu3a U JINHEHHOHN anreOpsl.

VYenenrHoe ocBoeHue Kypca «lIpHKiagHble ONTHYECKHE METOAbI 30HAMPOBAHMS MPUPOIHBIX CPEI»
TpeOyeT OOJBIION CaMOCTOSTEIbHOM pabOTHI CTyACHTa. B mporpamMmMe Kypca MpuBeIeHO MUHUMAJIBHO
HEoO0X0MMOe BpeMsl JUTsl pabOoThI CTY/IEHTa HaJl TEMOM.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

* mpopaboTKy y4eOHOro Marepuaa Mo KOHCIIEKTaM JIEKITUH;

* YTCHHUE U KOHCIICKTHPOBAaHHE PEKOMEHIOBAHHOM JINTEPATYPHI;
* TMOJTOTOBKY K 3a4eTy U U dHepeHIIUPOBAHHOMY 3auETy.

PykoBOACTBO M KOHTPOJIH 3a CAMOCTOSITENLHOW pPabOTO CTyIEeHTa OCYIISCTBISETCS B pPe3yJIbTare
aHallu3a WMTOTOB KOHTPOJBHBIX, CAMOCTOSTENLHBIX PabOT W TECTOB, a TaKXKe WHAWBUIYATbHBIX
KOHCYJIbTaIUH.

Jluteparypa 17151 caMOCTOSITENTbHON TOATOTOBKH:

1. JL.T. MarBeeB. ®uzuka armocepsl. [ ugpomereonsaar, 2000.

2. Mexepuc P. JlazepHoe nqucTaHIIMOHHOE 30HIupoBanue. M.:Mwup, 1987.

3. A.A. Muuens, K.M. ®upcos, B.A. u ap. [lepeHOC ONTHYECKOTO H3JIy4YEHUS] B MOJICKYJSIPHOM
armocgepe. —Tomck: SST, 2001.

PM. I'ynmu. Atmochepras paguanms — Mup, 1966.

4. B.M. 3axapos, O.K. Koctko. JlazepHoe 30Ha1pOoBaHne atMocdepbl U3 kocMoca. —[ uapomeTreounsaar,
1988.

6. IO.M. Tumodees, A.B. IlomskoB Maremaruueckue acmeKTbl peLleHus OOpaTHBIX 3aaad
armoc¢epHoit ontuku. — Uza-so C-Ilerep6. Yu-Ta, 2001.

7. CIyTHHUKOBBIE METOIbI OTIpPEAENICHUS XapaKTEepPUCTHK JIEASHOTO MoKpoBa Mopei. Ilon penakmmeit
B.I. Cmupuosa. THIIPOAAHUWU, 2011.

CriekTpocKonMUYeCcKre MEeTO/IbI 30HIupoBanus arMocdepsl. HoBocuOupck: Hayxka, 1985

8. B.A. banax, M.H. Cmanuxo. KorepeHTHblE AOIIIEPOBCKUE BETPOBBIC JHMIAPHI B TYpOYJICHTHOM
armocepe. - Tomck: Uzn-so MOA CO PAH, 2013.

9. ®enoroB 0. B., Marpocosa O. A., benos M. JI., Toponmauues B. A. Meron kiaccudpuxanyuu
He(TSIHBIX 3arpsA3HCHUN Ha 3€MHOM MOBEPXHOCTH, OCHOBAaHHBI Ha perucTpanuu (IyopecueHTHOro

U3JIyYCHUS B IIATH Y3KUX CIEKTPAJIbHBIX AMana3zoHax, Hayka n oOpa3oBaHue, NIEKTPOHHBIN JKypHAI
MI'TY um. H.D. baymana DOI: 10.7463/0313.0539554



10. D.M. Winker et. al. The Calipso Mission. American Meteorological Society, BAMS, September
2010 .



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: Kocmuueckue rexnonoruu
dusTex-urkona ApokocMuueckux TexHomoruit
kadempa cucrteM, yCTPOMCTB U METOJIOB TEOKOCMUYECKON (PU3UKH
Kypc: 1
KBaJupuKaAnus: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocennuit) - 3ayet

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

Pa3paborunk: 10.A. Bopucos, kaHJI. TeXH. HayK, TOIICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-4 CriocobGeH mpuMeHsI T COBPEMEHHbBIE
KOMMYHHKATHBHBIE TEXHOJIOTHH, B TOM YHCIIE
Ha MHOCTPaHHOM(BIX) SI3bIKe(aX), AT
aKaJIeMHYECKOTO M PO(eCcCHOHAIBEHOTO
B3aUMOJICHCTBUS

YK-4.4 CriocoOeH WCMONb30BaTh COBPEMEHHBIE CpEICTBA
WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
aKaJIeMHYECKOT0 M Po(eCcCHOHAIEHOTO B3aUMOAEHCTBHS

VYK-4.1 Cnocoben Bectn 00OMeH aenoBoil nHpopmauueid B
YCTHOHM M MHCbMEHHON (opMax Ha roCylIapcTBEHHOM SI3bIKE
Poccuiickoii ®enepanuu W HE MEHEE YEM HA OJHOM
HHOCTPAHHOM SI3bIKE

OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIILHOCTH, YYUTBIBAsI OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU PEIICHMs], TTOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

OIIK-4 Crioco0eH ycIenHo peain30BbiBaTh
pelleHre MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrocobeH TpUMEHSTh 3HaHWS B 0O0NacTH
(U3MKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1auk, (POPMYITHPOBAHUS BBIBOJOB M OLIEHKH MOJYYEHHBIX
pe3yabTaToB

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

[IK-1.2 CnocoGeH  BbABHrarh THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATH KAYECTBO pa3padoTaHHON
MOJENN

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CIIeATN3NPOBAaHHBIMH TAKETAaMH PUKIIAIHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETUPOBAaHKE) C KCIOJIb30BAHUEM HCCIIEIOBATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKIIAIHBIX IPOTPAMM)

[MK-3.1 Tlonumaer npuMHOUNBI pPabOTHl HUCIOIB3YEMOTO
000opynoBaHUs (cienmanu3upOBaHHBIX MAaKETOB
MIPUKJIAJAHBIX TPOTPAMM)

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

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare usydenus aucuuiuivHel «lIpukianHbpie onTHYECKUE METOMbI 30HAMPOBAHUS IPUPOIHBIX CPEI»

00yJarouics JTOIDKEH:

3HAThb:



*  (u3MYECKUE OINTHYCCKHU-aKTUBHBIC XaPAKTEPUCTUKH aTMOC(epbl M €€ IMpPHUMECeH, KaK Cpebl
pacrpoCTpaHEeHUs] ONTUYECKOTO M3JIYYEHHs; 3aBUCUMOCTb JIOKAIBHBIX ONTHYECKHUX XapaKTEePUCTUK
arMoc¢epbl OT TEPMOIUHAMUYECKUX MApPaMETPOB;

* KIIIOYeBBIC (PAaKTOPBI BIUSHHUS aTMOC(EpHl Ha MEPEHOC ONTUYECKOTO M3IYyUEeHHUs, COCTaB U CTPOCHUE
arMoc(epsl;

* [PUHIUIINAIBHBIE ONTHYECKHE CXEMBbl CIlyTHMKOBOM armaparypbl MO 30HAMPOBAHUIO MPUPOTHBIX
cpea Ha mpuMepe HanboJjee pe3ybTaTUBHBIX B HAYYHOM U IPUKJIAIHOM IUIAHE MPOEKTOB

* OCHOBHBIE (hU3HMYECKHE MPOLECCHl U SBIEHHS, COCTABIIAIONINE OCHOBY JIa3€PHON TEXHUKH M CUCTEM
JIa3€PHOT0 30HANPOBAHMUS;

*  OCHOBHBIC BUJBI JIA3EPHBIX H3JIydaresneil, UCTOIb3YeMbIX Ul 30HANPOBAHUS MPUPOTHBIX Cpel —
TBEPIOTENbHbIC, XKHUIKOCTHBIC, T'a30Bble M WX PA3HOBHIHOCTH, MOIYIPOBOAHHUKOBBIC, 3KCUMEPHBIC,
nepecTparBaeMble, HETIPEPBIBHBIC U NMITYJIbCHBIE.

*  TEOPETUYECKHME OCHOBBI MOAXOAOB JJISl OLEHKW BIMSHHUS CpPEAbl PACHpPOCTPAHEHHS JIA3€PHOTO
U3JTy4eHHs Ha pe3yabTaT 30HIUPOBAHMUS;

* TIPOCTBIE MOJIEIN TOBEPXHOCTHOTO PACCESHUS;

* METOJIbI OIIPEAEIICHUS XapaKTEPUCTHK IIPUPOIHBIX CPEJl IO Pe3yNIbTaTaM JIa3epHOro 30HIUPOBAHMUS;

*  OCHOBHBIC IOHSTHS, ONPEACICHUS U TMOAXO/bI, UCIIOJIb3yeMble MPHU MOCTAHOBKE 3a/ad CO3JaHUS
KOCMHYECKUX CHCTEM JIa3€PHOTO 30HUPOBAHMS.

YMeTh:
[] rpaMOTHO aHANM3UPOBATh PE3YJABTATHl COBPEMEHHBIX (PYHAAMEHTAIBLHBIX W HAYyYHO-TIPUKIIATHBIX
WCCIICZIOBAHUI, BHIMTOIHAEMBIX U TUNIAHUPYEMBIX B BEIYIUX 3apYOEHKHBIX KOCMHUYECKUX areHTCTBAX;
(] mpUMEHSTh Ha TPAKTUKE OCHOBHBIC TOHATHSA, (PU3UKO-MAaTEMATHYECKHE MOJCIA M TOAXOIBI K
MIOCTAHOBKE 3a/lad 10 CO3[JAaHHUIO0 ONTHYECKUX U JIA3€PHBIX CHUCTEM ISl 30HAMPOBAHHS MPHUPOIHBIX
cpen;
[J mpou3BOIUTH OOOCHOBAaHHBIM BBIOOP CHCTEM 30HIMPOBAHUS HA3€MHOTO U KOCMHYECKOTO
0a3upoBaHUs B 3aBHCHMOCTHU OT MTOCTABJICHHBIX 33]1a4;
[J BBIMOJHATH YUCICHHBIE OIIEHKH KITFOYEBBIX XapaKTEPUCTUK, POPMHUPYIOLINX HCXOJHBIC JAHHBIE TTPH
ONMCAHWK B3aUMOJCHCTBUS JIA3€PHOTO W3IYYEHUS C OOBEKTOM HCCICNOBAHUS W CPEeNoi
pacnpocTpaHeHHs U3ITyUeHHUS;
[J ocBawBaTh HOBBIE TIPEIMETHBIE OOJACTH, TEOPETUYECKHUE IIONXOABI M JKCIEPUMEHTAIhHBIC
METOJUKH, CBA3aHHBIE C UCIIOJIb30BAHUEM HOBOM TEXHMKH JIJISl UCCIIEIOBAHUS IPUPOIHBIX CPe/l.
BJIA/IETh:
[J HaBBIKAMH YCBOCHHMS M aHAIM3a MEXJIUCIUIUIMHAPHON WHpopManuud B o0nacTé Hayk o 3emie,
ONTUYECKOUN U JTa3epHON TEXHUKH,
[J KyJIbTYypoH TIOCTAHOBKM W MOJICIMPOBaHHUS (PU3UYECKHX W HAyYHO-TEXHUYECKHX 3aJad B
MPEIMETHOM 00JIACTH ONTUYECKOTO U JIA3ePHOTO 30HUPOBAHUS ITPUPOTHBIX CPE]T;
[] HaBBIKAMH CHUCTEMHOTO MPOEKTHUPOBAHUS METOJOB U CPEICTB 30HIUPOBAHHUS NMPHUPOAHBIX CpPel B
LEIX MOHUTOPUHTA COCTOSIHUSI UX XapaKTEPUCTUK;
[J IpaKkTUKON MCCIICOBAHMSI M PEUICHUS TEOPETHUSCKUX U MPUKIIAIHBIX 3a/1ad B TIPeIMETHON 001acTi
JIMCITATUIAHEL.

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

Texymmii KOHTPOJb OCYIIECTBISICTCS 1O CPEICTBaM  OLCHKH IPErojaBaTeleM 3HaHWW B XOJe
pyOEIKHOTO KOHTPOJIS, @ TAKXKE [0 UTOraM aTTeCTalMu 1o MpeaMeTy (3a4eT u quddepeHIpoBaHHbIH
3aueT), YMEHUs AEMOHCTPUPOBATh 3HAHHS, MOJYYCHHBIC W3 MATEPHAJIOB JICKIUH, U PEKOMEHIYEeMO
JIMTEPATYPBI.

PyGesxHBIIT KOHTPOJIb IPUMEHSIETCS B CICIYIOIUX (hopmax:

[] OLIeHKa OTBETOB Ha BOIIPOCHI B IPOIIECCE KPATKOTO (10 5 MUH) BBIOOPOYHOIO YCTHOTO OIpOCa Iepen
HaYaJIOM Ka)KJIOTO 3aHATHS 110 MaTepuaiaM MpeIbL Iy e JTeKInH.

PyKOBOICTBO M KOHTPOJIb 32 CaMOCTOSATENILHOW pPabOTOH CTY[JEHTa OCYLICCTBISICTCS B pE3ysbTaTe
WHMBU1yaJbHBIX KOHCYJIBTALUH.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[lepeueHb TUMOBBIX KOHTPOJBHBIX 3aJaHHM, UCIIOIB3YEMbIX AJISl OLCHKH 3HAHWN, YMEHHI, HABBIKOB K
3a4ety B 9 cemectpe:



1. OOmas xapakTepucTHKa arMocdepbl 3eMiId: BEPTUKAJIbHOE CTPOEHHUE, TEPMOIMHAMHUYECKUE
napamMeTphbl pa3InyHbIX cJI0eB arMocdepbl X MPOCTPAHCTBEHHO-BPEMEHHAs N3MEHYMBOCTD, Ta30BbIH
1 a3pO30JIbHBIN cOCTaB aTMOC(epHL.

2. OCHOBHBIE ONITUYECKHUE XapaKTepUCTHKH atMocdepsl 3emin B YO-, Buanmom u MK-nuanazonax.

3. OcHOBHbBIE KOMIIOHEHTHI arMocdepbl, MX BKJIaJ B IONIOMIEHHE M paccesHHEe aTrMOC(epHl.
CnexrpasibHast 3aBUCHMOCTb CEYEHUS MOIVIOLICHHUS] OCHOBHBIX T'a30B aTMOC(EPHI U €€ IpUMeceil.

4. BeprukanbHasi crpaTuUKaIysi ONTHYECKUX CBOMCTB aTrMoc(hepbl, B3aUMOCBS3b CO CTPYKTYpOH
arMocdepsl.

5. OcHOBHBIE AMHAMUYECKHE Mponecchl arMmocdepsl. LIupoTHbI 00MeH BO3AYLIHBIX Macc.

6. 3aBUCHUMOCTh ONTHYECKMX XAPAKTEPUCTUK KOMIIOHEHT aTrMoc(epbl OT TEPMOIUHAMUYECKUX
apamMeTpoB.

7. lloHsiTHe TypOYyJICHTHOCTH.

8. Bimsinue anpbeno moacTUiarolei MoBEpPXHOCTH Ha pajualiuoHHblid Oananc. [TapaukoBsiid addekT,
OCHOBHBIE (haKTOPBI BIUSHUSL.

9. I'moGanbHbIe MO 001IETO coepx)aHus 030Ha. [100anbHbIE MO TpU3eMHON Y (-00IyYeHHOCTH.
10. 3aTMeHHBII MeTON 30HAMPOBaHMA. VcTOpUs pa3BUTHS CIIyTHHKOBOTO 3aTMEHHOTO 30HAMPOBAHNS,
OCHOBHBIC IMIOJyYCHHbIE pe3yabraTel. llemu W 3agaud  CIyTHUKOBOM ammaparypbl 3aTMEHHOTO
3ouaupoBanusi SAGE-3.

11. IIpunanunuanbHas onTudeckas cxema ammaparypbl SAGE-3, TakTHKo-TeXHUYeCKHe JaHHbIE.

12. Cuctema MOHUTOPUHTA BEPTUKAIBHBIX MPOUIIEH ra30BOT0 U a3p0O30JIbHOTO COCTaBa aTMoc(heps B
mo0anbHOM MacmTabe C BBICOKAM BEPTHKAJIBHBIM pa3pelIeHHeM, CIYTHUKOBbIE M Ha3eMHbIC
KOMIUIEKCHI.

13. MOHUTOPHHT BEPTUKAJIBHBIX IPOQUIIEH a3p0o30is, 030HA, TBYOKHUCH a30Ta, IBYOKHCH CEPHI B LIEIAX
OTpeNieNIeHUs] WX PpOJM B Mpoleccax H3MEHEHHUS KIMMara, OMOXMMHYECKUX LUKIaX W XUMHHU
armocepsl. JlonroBpeMeHHbIE TPEHIBI a9PO30JI€H U MaJIbIX T'a30BBIX COCTABIISAIONINX.

14. T'eomerpus nHabmonenud SAGE-3 npu 3arMeHHOM 30HIMpOBaHWU 1O AWCKy CONHITY, 10 IHUCKY
JlyHbl, TexHOJOTHS OOECIEUEeHUs] KOHTPOJIS HANpaBJICHHUs yIVIa IMOJs 3peHust mpuodopa, CymecTBEHHO
MEHbIIEro yroBoro pa3mepa ConHua.

15. Cucrema obecrniedeHus caMmokannoposku anmaparypsl SAGE-3.

16. AnropuT™mbl yueTa MeIUIeHHBIX Kosebanuii KA.

17. ®u3uKo-mMareMaTu4eckue OCHOBBI MPOTPAMMHOTO KOMITJIEKCa UMHUTAIIMU MIPOIecca HAOMIONCHUH B
LeNAX TeHEepaluH «IKCIIEPUMEHTAIbHBIX)» JaHHBIX, HCIOIB3YEMbIX MJsi OTPaOOTKH aJITOPUTMOB
MHTEPIIPETAIMN CITyTHUKOBBIX JJAHHBIX.

18. ITakeTh! HCXOHBIX NAHHBIX JUIS KOMIUIEKCA HIMUTALMHU TIpoliecca HaOIIOIeHUH.

19. Texnomnorusi onpenenenust Koutypa apkoctu Comuna. TexHonorus omnpenenenus rpanurn ConHia
JUTS KQXKJIOTO CKaHa.

20. Meron ompeneneHusi MOJOXKEHUS yIiia mmojs 3peHus npubopa Ha nucke ConmHua u JlyHbI
anmapatypoir SAGE-3.

21. KannOpoBKa JUTHH BOJH CIIEKTPabHBIX KaHAoB armaparypsl SAGE-3.

22. ®u3nKo-MaTeMaTHYecKas MOZIENb y4yeTa pe(pakLuy IIPHU 3aTMEHHBIX CITyTHUKOBBIX HAOIIOICHUSAX.
23. I'pynnupoBKa AaHHBIX 3aTMEHHOTO 30HAMPOBAaHUS MO IMPHULEIbHBIM BBICOTaM U OINpEIeIeHUE
JCTIEPCHU TIPOITYCKaHWs arMocdepbl, Kak (QYHKIUH MPHIETbHBIX BBICOT. OOOCHOBaHHME BBIOOpA
BEJIMYHUHBI 111ara MO MPHULEIbHBIM BBICOTAM.

24. Metoapl pasfenieHHus] BKJIAJOB PAa3IMYHBIX KOMIIOHEHT aTrMoc@epsl B OCIA0JICHHE COJIHEYHOTO
W3JTy4eHHs U ompeesieHne npoduieii conepkaHus ra30BbIX KOMIOHEHT M S9KCTUHKIIMN a3pO30JIsl.

25. TexHosorus pa3ieieHus BKIAJI0B 030HA, JABYOKHCH a30Ta M a’po30Jis B OciabieHne U3IyuyeHus B
YO u cuneii 001acTH CrieKTpa.

26. Metonbl peuieHus oOpaTHOM 3aJaud MO ONPEAETICHUIO BEPTUKAIBHBIX NpoQuieii comepx aHus
ra30BbIX KOMIIOHEHT U SKCTHHKIIUHU a3PO30JIs.

27. TexHojorus TNPHUMEHEHUS IOJMHEHHOIo pacyeTra IONIOLICHUS JIMHUSAMH BOASHOTO Iapa B
CHEKTPaJIbHBIX KaHallaX C Yy4eTOM alNapaTHbIX (YHKLUWH KaHAJOB U 3aBUCHMOCTH MHTEHCHUBHOCTEH U
KOHTYPOB JINHUH MOIVIOIIEHHS BOISHOIO Iapa OT TeMIepaTypbl U JaBJIeHHs aTMOC(HEphl BAOIb TPACCHI
30HIUpPOBaHusA B nuamnazone 920-960 M.



28. TexHomorusi anmpoKCHMalys BHEIIHEH NPOTHOCTUYECKOHM HMHPOPMAMK O BEPTUKAJIBHBIX
npouisIX TEMIEepaTypbl M MAABICHUS B y3/1aX DIOOAJBHON CETKHM Ha KOOPAMHATHI HaOIIONEHHH,
WCIOJIBb30BaHUE 3TOM HMH(GOpMAIMKM B Ka4eCTBE HYJIEBOTO NPUOIMKEHHS, IPUMEHEHHUE TEXHOJIOTUU
MOJMHEHHOIO pacdyeTa CyMMapHOTO IIOIJIONICHUS Y3KHMMH JIMHUSIMM B CHEKTPAJIbHBIX KaHalax
HUPUHOH 2 HM JJsl CO3JaHHs CHIPABOYHBIX TaOnmul. TexXHOJOrWs HHTEPIOMSLIUN Ha OCHOBE
UCTIONIb30BaHMs TAOIHII.

29. llenu u 3aja4y CIYTHUKOBOW ammaparypbl 30HAupoBaHusi arMocdepsl B Hagup OMI. Uctopus
Pa3BUTHS CIIyTHUKOBOTO HAJMPHOTO 30HIUPOBAHUS aTMOC(EPbl, OCHOBHBIC MTOJyYEHHbIE PE3YIIbTaThI.
30. IlpuHuunuanbHas ONTHYECKas CXeMa CIYTHMKOBOM ammaparypsl 30HIUPOBAaHUS B Haaup,
TaKTUKO-TEeXHUUECKue NaHHble amngaparypsl OMI. T'eomerpus HaOmoAeHWH NpH 30HOUPOBAHHUU B
HaJup.

31. Huknorpammsl paboThl U perucTpanui AaHHbIX anmaparypbl OMI. Omnpenenenue TpeGoBaHUil K
ToyHOCTH opueHTau KA u ckanupyrouiemMy yCTpoHCTBY NPH 30HAMPOBAHUH B HATHP.

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB JUISI TOATOTOBKH K nuddepeHuupoBaHHoMy 3aueTy B 10 cemectpe:

1. IlyHKTBI M3 KOHTPOJIBHBIX 3aiaHuii cemectpa 9: 10, 14, 15, 17, 20, 29-31.

2. Metoz pacyeTa MOTOKOB BOCXOJSIIETO COJHEYHOTO HM3IYy4YEHHS, MPOUICANIETo Yepe3 arMochepy u
paccessHHOTO MOACTHUIIAIONIEH TOBEPXHOCTHIO.

3. AnropuTMbBl M TEXHOJOTHS OIPEAETCHUS CIEKTPAlIbHOW (YHKIMHM HPOIMYyCKaHUs aTMOoc(epsl B
KaHanax Y® ¥ BUIMMOIO AMana3oHa NPy 30HIUPOBAHUN B HAJTUD.

4. TexHONOTHs KaJHOPOBKH JUIMH BOJH CHEKTPAJIBGHBIX KAHAJIOB M y4YeTa Jerpajalliid ONTHYECKUX
3JIEMEHTOB Ha OCHOBE IPEINOIETHBIX KAIMOPOBOK U KaMOPOBOK B OJIETE.

5. OCHOBHOE COOTHOILEHHWE I OIpPENENIEHUs] WHTEHCUBHOCTH BOCXOAAILIEH OT BEpXHEW I'paHMILIbI
armocgepsl (100 kM) MHOTOKpaTHO pacCcessHHOW COHEYHOM pajnaiii.

6. CBsI3b H3MepsieMOl HHTEHCUBHOCTH € 3¢HUTHBIM yriioM COJHLA U YIJIOM CKaHUPOBaHUS IprOopa.

7. Metozsl pacuera npsMoi 3aja4uu i omkHero YO uznydeHusi. AnpuopHas HHGOopManusl.

8. IlocTpoeHue 1 UCTIONIb30BaHKUE MAPHBIX Ta0IUI B MeToze Tu(depeHINaTbHOrO TOMIOMICHUS.

9. IlomaroBelil anropuT™ perieHust 0opaTHOM 3a1auu (MHTEPIpETAH JaHHBIX HAaOMIOACHUH B HAUP).
10. Tunsl u BuAbl na3epoB, pabouue Tea JIa3epoB, CHOCOObI HAKAYKH, BO3MOXHBIE CIIEKTpPAJbHbIC
JMana30Hbl, IIMPUHBI IMHUH U3ITy4eHHs, CTAOMIBHOCTD 110 MOIIHOCTH U IJTMHE BOJIHBI.

11. CymecTBylomuye OTEYECTBEHHbIE M 3apyOeKHbIE Ja3epHbIE CHUCTEMBI Ui 30HIUPOBAHHS
MPUPOIHBIX CPEJl, TAKTUKO-TEXHUYECKHE XapAKTEPUCTHKH JIA3EPHBIX CUCTEM.

12. CyTouHBIH XOI BEPTHKAJIBHBIX NPOQHICH ra3oBbIX KOMIIOHEHT, OKA3bIBAIOIIMI CYyIIECTBEHHOE
BJIMSIHUE Ha [IPOBEAECHUE CIIyTHUKOBOI'O 30HAMPOBaHUS.

13. M3MeHYMBOCTh a’pO30JIbHOW KOMIIOHEHTHI arMocdepbl. BinsHHE KPYNHBIX H3BEPKECHUH Ha
a3pO30JIbHYI0 KOMIIOHEHTY aTMOC(EpHI.

14. Anp0eno pa3iaMYHBIX THUIOB MOACTWIAIOIIMX MOBEPXHOCTEH NMPH CIIyTHHKOBOM 30HIMPOBAHUH.
CrexrpanbHasi 3aBUCUMOCTH anboeno B YO, suanmom n MK nmamazonax. PaccemBaromue cBoHCTBa
MOJCTUJIAIOIIUX [TOBEPXHOCTEH.

15. dusnyeckue OCHOBBI ONPEACICHNS XAPAKTEPUCTHK 30HIUPYEMOU Cpelbl Ja3epHbIMA METOAAMH.
JloriepoBCKUN U KOPPESLIMOHHBIA METO/L ONIPEEJIEHUS] KOMIIOHEHT CKOPOCTH IIEPEHOCA OTPAXKAOIIUX
CTPYKTYp AJIA pacueTa Mojueu BeTpa.

16. JIlucTaHIMOHHOE ONPEEIIEHNE TONIEPEYHOTO BETPA Ja3E€PHBIMU CUCTEMAMH.

17. JlazepHble METONBI ONpPEAETCHUS COAEP’KaHMsA Ta30BbIX KOMIIOHEHT atmocgepsl. OmnpeneneHne
COZIep KaHUsl BOASHOTO Tapa MO BEJWYHMHE OCIAa0NCHHs MU3IY4YCHHUS B JIMHUSAX TOIMVIOMICHUS! BOISHOTO
napa.

18. Jlunmapel i omnpeneneHus a’posoiisi arMocdepsl. [IpenMyiiecTBa U HEJOCTAaTKU HCIIOIB30BAHUS
s¢pexTa KOMOMHALIMOHHOTO PacCesHUs AJsl IMCTAaHIMOHHOTO JIMIAPHOTO 30HANPOBAHUH.

19. Mertoapl HMHTEpHpeTalMy JAHHBIX JIA3€PHOTO 30HAMpoBaHMA. lIpsmble M oOpaTHbIE 3agadd.
OcHOBHBIE METOIBI pelIeHHs OOpaTHBIX 3ajJad Ja3epHOro 30HAWpOoBaHUs. OLEHKa MOTPEeIHOCTH
peleHusl.

20. JIunapHble n3MepeHus TypOyIEHTHBIX CTPYKTYP B IPHU3EMHOM CJIO€.

21. Omnrudeckoe W Jla3epHOE  30HAMPOBAHME BEPXHUX CJIOEB  MOPCKOM  MOBEPXHOCTH.

Onroakyctuueckuii Metox 30HAMPOBaHMA. OTBIT HCHOIB30BaHUS Ja3epHO-AJIBTUMETPUUIECKON
cucrembl GLASHa cniytHuke ICESAT.



22. MHOTOBOJHOBBIC JHUJAphl I WCCIEAOBAHUS MPHU3EMHOro ciog arMochepsl. OnucaHue merona
i depeHanbHOro NomIomeHuss. MHOTOBOJTHOBass METOIMKA /ISl pa3/ielieH s BKJIAAa MOTVIOMIECHHS
JNPYTUMH ra3aMy U yueTa CIIeKTPpaJbHON 3aBUCUMOCTH OCTIa0IeHUS U3IIyUYEeHUS a3pP0O30JIEM.

23. JlupapHble u3MepeHUs TypOYJEHTHBIX CTPYKTYp B mpu3eMHOM ciioe. KitoueBble moHsTHA
TypOyneHTHOCTH aTMocdepsl. PU3NUEcKue OCHOBBI BIUSHUSA TypOyIEHTHOCTH Ha PACHpOCTPaHEHMS
na3zepHoro minydeHus. KorepeHTHbIe U HEKOTEPEHTHBIE IOMIEpOBCKUe Juaapbl. O030p COBPEMEHHBIX
METO/IOB JIA3€PHOTO 30HANPOBAHMUS MPU3EMHBIX TPACC U METOZ0B 00pabOTKN CUTHAJA.

24. JlucTaHLIMOHHBIE METO/IbI U3Y4YEHUSI MOPCKOIO J1bJ1a. OCHOBHBIE BUJII MOPCKOI'O JIbJA.

25. Onru4ecky akTUBHBIE COCTABIISIOIINE €CTECTBEHHBIX MOPCKUX BOJ.

26. Pacmipeniesienrie B3BEIICHHBIX YACTHUI] IO Pa3MeEPaM.

27. Ilornomenrne ONTUYECKOTO U3JIYYEHHS B YUCTOW MOPCKOM BOJIE.

28. PaccesiHue cBeTa B MOPCKOI BOZie: ONITUYECKHE XapaKTEPUCTUKU BOJIHBIX MacC.

Kpurepun onennBanus
OIIEHKA «OTJINYHO (10)» BBICTABIISIETCS CTYNEHTY, MOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEMaTU3UPOBaHHbIC, ITyOOKHE 3HAHUS yu4eOHOM MPOrpaMMbl AUCUUILIMHBI IPH OTBETE HA BOMPOCHI
9K3aMEHAIMOHHOTO OnieTa, a TakKe Ha JOMOJIHUTEIbHbIE BOIIPOCH! (BHE K3aMEHAIIMOHHOTO OMIIeTa) U
3aa4yMl 10 MPOrpaMMe ITUCIHUILTNHBI.

OLICHKa «OTINYHO (9)» BBICTABISIETCS CTYJACHTY, IOKa3aBIIEMy CHCTEMaTH3MpPOBAaHHbBIE, IIIyOOKHE
3HaHUSl y4eOHOH MporpaMMbl TUCIHMIUIMHBI IPU OTBETE Ha BOIPOCHI SK3aMEHAIMOHHOrO OwjeTa, a
TaKXKe Ha JOIOJIHUTEIbHBIE BOIPOCH! (BHE 9K3aMEHAIIMOHHOTO OMJIeTa) MO IporpaMMe AUCIUIIIUHBL.

OLICHKa «OTINYHO (8)» BBICTABISIETCS CTYJACHTY, IOKa3aBIIEMy CHCTEMaTH3MpPOBAaHHbBIE, IIIyOOKHE
3HaHUSl y4eOHOH NporpaMMbl AMCLUIUIMHBI MPH OTBETE Ha BOIPOCHI 3K3aMEHALIMOHHOTO Owiera u
[IpaBUJIbHBIE OTBEThl HE MEHEE 4YeM Ha JBa M3 TpeX JIOIOJHUTENIBHBIX BOIPOCOB (BHE
9K3aMEHAIIMOHHOTO OMIeTa) Mo MPorpaMMme TUCIHUILTIHBL.

oueHka  «xopomo  (7)»  BBICTABISIETCS  CTYHOCGHTY, IMPOJEMOHCTPUPOBABIIEMY  TBEpIbIC,
CHCTeMaTH3UPOBaHHBIE 3HAHUS MaTepHaja ’K3aMEHAIlMOHHOTO OWjIeTa, HO JIOMyCKAaIoIIeMy B OTBETE
Ha BOIPOCHI IO OWUJIETYy WM AONOJIHUTENbHBIC, YTOYHSIOIIME BONPOCH B paMKax OujieTa HETOYHOCTH,
HE CBSI3aHHbIE C IPUHIUNNAIBHBIMU OIIMOKAaMH WM HE 3HAaHWEM MaTepHaa.

OLICHKA «XOpomo (6)» BBICTABISETCS CTYICHTY HPOAEMOHCTPUPOBABILIEMY, CHCTEMAaTH3HMPOBAHHBIC
3HAHHWSA MaTepuala SK3aMECHAIIMOHHOTO OMJIeTa, HO JONYCKAaroIIeMy B OTBETE Ha JOMOJHHUTEIBHBIC,
YTOUHSIIONINE BOMPOCH! (He Ooiee MITH) B paMKax Owmiieta He Ooliee JBYX OIMMOOYHBIX OTBETOB, HE
CBSI3aHHBIX C IPUHLIUIHATIBHBIM HETTOHUMAaHUEM MaTepuaia.

OIlCHKa «XOpomio (5)» BEICTABISAETCS CTYIACHTY IPOAEMOHCTPHPOBABIIEMY, CHUCTEMAaTU3HPOBAHHBIC
3HaHUsl Marepualia dK3aMEHAIMOHHOTO OWjieTa, HO JIOMYCKAaIoIIeMy B OTBETE Ha JOMOJHHUTEIbHEIE,
YTOYHSIOIINE BOTIPOCH (He OoJiee MATH) B paMKax OmiieTa He 0oJiee YeThIpeX OIMMOOYHBIX OTBETOB, HE
CBSI3aHHBIX C IPUHIUITHATILHBIM HETIOHUMaHUEM MaTepHaa.

OLICHKA «YyJOBICTBOPUTEIbHO (4)» BBICTABIACTCSH, €CIM BO BpEeMs OTBETa Ha BOIPOCHI
9K3aMEHAIIMOHHOTO OMJIeTa, a MPY HEOOXOJUMOCTH U JOMOJTHUTEIBHBIX BOIPOCOB (BHE paMOK OnieTa)
CTYICHT IOKA3bIBACT HETBEPAOC 3HAHUE 0a30BBIX IOJOKEHHIA, CBSI3aHHBIX C MaTepHalioM Owiera u
JIOIOJIHUTEBHBIX BOMPOCOB (JIOMyCKaeT OMMOKM B OINpeAeleHusX, (pyHIaMeHTaIbHbIE 3aKOHAaX, U
T.I.), JOIYCKAaeT HapyUICHWE JIOTHYECKOW MOCIEIOBaTeIbHOCTH TIIPH OTBETaX, HO IPHU ITOM
JIEMOHCTPUPYET 3HAaHHUE OCHOBHBIX Pa3/ieoB y4eOHOM MporpaMmBl.

OIIEHKa «yHOBIETBOPUTENHHO (3)» BBICTABNSETCSA, €CIM BO BpeMs OTBeTa Ha BOIPOCHI
9K3aMEHAIIMOHHOTO OMJIeTa CTYACHT IOKa3bIBacT Pa3pO3HEHHBIH XapakTep 3HaHWM, HeYeTKue, HO 0e3
rpyOBIX OmUO0K, (HOPMYITHPOBKH 0a30BBIX MOJIOKEHHUN, BXOISAIIMX B MaTepuaibl OWIIETa, JOMYyCKaeT
HapyLICHUE JIOTHYECKON MOCIIENOBATEIbHOCTH B U3JIOKEHHU MPOrPAMMHOTO Marepuala, HO IpU STOM
JIEMOHCTpPUPYET 0011ee TOHMMAaHKUE U KITIOUeBbIC 3HAHUSI OCHOBHBIX Pa3eoB Y4eOHOM POrpaMmabl.
OIICHKa «HEYIOBIETBOPUTENHHO (2-1)» BBICTAaBIAETCA, €CIM BO BpeMs OTBETa HAa BOIMPOCHI
9K3aMCHAIIMOHHOTO OWiieTa, CTYIEHT TII0Ka3blBAaeT, YTO HE 3HaeT OOJIbIIeH 4YacTH OCHOBHOTO
coliep)KaHWsl MaTepualioB OwWiieTa, JOMyckaeT rpyObie ommOku mpu  (QopMyTHpoBKax O0a30BBIX
TIOJIOKCHUH, BXOASAIIMX B MaTepHalibl OMIIETa; BO BpeMsl OTBETa Ha BONPOCHI OmiieTa oOpamaercs K
CIIPaBOYHBIM MarepuanaM (KOHCIEKTaM JIEKIIUHA, CEMUHAPOB U TIp.).

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH



3ader (0e3 oOlleHKH) B 9 cemecTpe CIy>KUT OPMOIT TPOBEPKH YPOBHSI YCBOSHUS CTYJIEHTaMH 0a30BbIX
MOJIOKEHUH MPOrpaMMbl M MPOCTABISIETCA O pe3yjibraTraM pPyOeKHOro KOHTPOJIS M MOCEIaeMOCTH
3aHATUN cTyneHTamu. {1 CTyIeHTOB, KOTOphle IoceTwin B 9 cemectpe MeHee 75% 3aHATuUN Ha
nocyieaHeM 3aHaTud (15 ydeOHas Henensl) MPOBOAUTCS YCTHBIA ONMPOC C HCIOJIb30BAHUEM BOIIPOCOB,
OTHOCSIIIIUXCS K IIporpaMMme 9 cemecrpa.

HuddepeHurpoBanHblil 3aueT mo auciMIuiiHe B 10 cemecTpe SBISETCS 3aKJIIOYUTEIbHBIM 3TaroM
M3YYCHHUS BCETO Kypca M UMEET IEIIbI0 IIPOBEPKY 3HAHMH CTYJACHTOB IO TEOPUU U BBISBICHHE HABBHIKOB
NPUMEHEHHsS] TIOJyYCHHBIX 3HAaHMHM IPH pEIIEHHHM TPAKTUYECKUX 3a7ad, a TakKe HaBBIKOB
CaMOCTOSTEIIFHOH Pa0OThl C PEKOMEHIOBAaHHBIMH y4eOHO-HAyYHOW JIMTEpaTypodl W HWHTEPHET
pecypcamu. JluddepeHnupoBaHHBI 3aueT TPOBOAUTCS B yCTHOW (opMe B COOTBETCTBUU C
KputepusiMu  oueHuBaHuA. CTymeHTHI C pa3pemieHus] MPernojaBarels MOTYT —II0JIb30BaThCs
KOHCIIEKTaMH JIEKIHWHW, CEMHHApOB, CIPaBOYHOM JINTEPAaTYypOMl TOIBKO BO BpEMs IOAIOTOBKH K
I epeHIMPOBaHHOMY 3a4ETYy.



