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AHHOTANMA

B kypce paccMarpuBalOTCs METOAMYECKHE OCHOBBI pa3pabOTKM M peaju3allidl ONTHYECKUX METO/OB
JMCTAaHIIMOHHOTO 30HIUPOBAHUS, BKIIOYas aHAJIN3 M MOCTAaHOBKY Hay4YHO-TIPHUKIAIHON 3amaun /133, BeIOOpa
3(p(PEKTUBHOTO Ui JOCTHXKEHUS MOCTABJICHHOW e METO/a 30HJMPOBAaHHUS U 00OCHOBAaHHE BO3MOKHOCTH
ero MPaKTHYECKOW pean3alii, pACCMOTPEHUE ONTOIIEKTPOHHBIX CXeM OOPTOBOTO KOMILIEKCA M IIUKIIOTPaMM
ero (YHKIIMOHMPOBaHUS, METOABI 00pabOTKM W3MepseMoll KOMIUIEKCOM HHQOpMAIMK JJisi  pEeIIeHUs
MOCTABIICHHOM 3amaun. V3yyaemble MaTepuaibl pa3OMparoTCs Ha IMpuUMepax HamOoliee pe3yJbTaTUBHBIX
MIPOEKTOB 0 30HMPOBAHMIO 3€MJIN U3 KOCMOCA.

Kypc comepxut o0CyXIeHne BOIPOCOB COCTaBa, CTPOEHUS M BIMAHUS aTMOC(Ephl Ha MEPEHOC U3ITYUYEHUs,
CIIEKTPAJbHBIX XapPaKTEPUCTHK Ta30B M adpo30Jisl, METOAMYECKHE BONPOCH MOHUTOPWHIA XapaKTEPUCTHK
arMoc(epbl M TMOACTWIIAIOIIEH IMOBEPXHOCTH, METOMBI pEIICHHs NPSAMBIX M OOpaTHBIX 3ajad IepeHoca
n3JIy4eHus B atMocdepe, BONPOCHl BAIUAANUH MOTy4aeMON TeMaTHYECKOH HHPOpMAIInu.

1. leau u 3apauu

eap AUCUMNIMHBI

. M3YYCHHE HAyYHO-TEXHUYECKUX OCHOB: ONTHYECKUX CHCTEM CITyTHUKOBOW armaparypbl
JMCTaHITMOHHOTO 30oHAMpoBaHus (/13) Ha mnpumepax HauOosnee pe3yJIbTaTHBHBIX IPOEKTOB IO
30HMPOBAHUIO 3eMJIH U3 KOCMOCA; TEXHOJOTUH CO3/IaHUS UMHUTATOPOB U3MEPHUTEILHON anmaparypsl 1
MPOrPaMMHBIX KOMILIEKCOB Ha OCHOBE (DU3UKO-MATEMAaTHYECKHX MOJieNiel, UMHUTHPYIOUINX BeECh
MpoIiecc HaOIIOACHMIA B IIETISIX TeHEPAIIUU «IKCIICPUMEHTAIBHBIX) JaHHBIX.

. U3yueHHE METOJ0B HWHTEPIpPETAMK JIAHHBIX CIyTHUKOBOTO, BO3AYIIHOTO M HA3eMHOTO
30HJMPOBAHUS JUIsl ONpPEAENICHUs XapaKTePUCTHK HCCISNyeMbIX NPHPOAHBIX cpen. OOecriedueHue
OyIylIMX WHKEHEPOB-HUCCIEAOBATENIe M KOHCTPYKTOPOB KOMIUIEKCOM MWHHMAILHO HEOOXOAMMBIX
3HAHWIA M0 TOAXO/AaM, CPEJICTBAM WM COMYTCTBYIOIIEH MH(OpMAanuu, HEOOXOAMMBIX, KaK B IPOIECCE
AKCIUTyaTallid JCHCTBYIONIMX TACCUBHBIX M aKTUBHBIX (Ja3€pHBIX) ONTHYECKUX KomIuiekcoB [J13
Ha3eMHOTO ¥ aBHAKOCMHYECKOTO 0a3MPOBAHMSI, TaK U ITPH pa3padOTKe CUCTEM HOBOTO ITOKOJICHHUS.

3agauu AUCUMIIHHBI
. NpUOOpPETeHNEe TEOPEeTHYECKUX W TPUKIAJHBIX 3HAHWH B 0OO0JACTH MACCHUBHBIX M AKTHUBHBIX
(J1Ta3epHBIX) ONTUYECKUX TEXHOJOTHH J[3 mpuponHBIX cpel B LEsX OMpeesieH!s] X KOJIMYeCTBEHHBIX
XapaKTEPUCTHUK;
. U3y4YCHUE THUIOBON apXUTEKTYphl aBMAKOCMHUYECKHMX M HA3eMHBIX IUIaTGOpPM MACCUBHBIX H
AKTUBHBIX ONTUYECKUX cUcTeM |3 mpupomHBIX cpexn;
* U3Y4YEHHE METOJI0B MAaTEMaTHUUECKOI0 MOAEIMPOBAHUS JIs TeHEPallMK SKCIIEPUMEHTAIbHBIX JAHHBIX
C YYeTOM B3aMMOJACHCTBHS H3JIy4€HUS C arMoc(epoil, MNOACTUIAIOMIEH IOBEPXHOCTBIO U
XapaKTepUCTUKAMU allaparyphl;
* MoJy4eHHue 0a30BbIX HABBIKOB MCIIOJIb30BAaHHUSA METOAMYECKOTO aIrnapara ONHCaHus 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 CrnocobGeH HCIONb30BaTh COBPEMEHHBIE CPENCTBa
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 Bect 0OMeH eoBoi MH(MOpMalmeil B
aKaJeMHYECKOr0 M IPO(eCcCHOHAIBHOTO YCTHOU M MUCBMEHHOHM (hOpMax Ha TOCYAAPCTBEHHOM SI3BIKE
B3aUMOJCICTBUSA Poccuiickoii ®Penepanum M HE MEHEe YE€M Ha OIJHOM

HMHOCTPAHHOM A3BIKC

OIIK-3 CniocoOeH BRIOUPATh U (HITH) OIIK-3.3 Bnageer aHaTUTUYECKUMU M BBIYUCIHTEIHLHBIMH
pa3pabarbIBaTh MOAXO/bI K PEIICHUIO TUMIOBBIX |METOJJAMH PEUICHHS, MIOHUMAET U YYUTHIBACT Ha MPAKTHUKE
Y HOBBIX 33724 B 00JIaCTH NPO(EeCCUOHANBHON  |TpaHUIIBI TPUMEHIUMOCTHU MOTy9YaeMbIX PEeIICHUH
NeSITeTbHOCTH, YYUTBIBasi OCOOCHHOCTH U
OTPaHUYCHUS PA3TMYHBIX METOOB PEIICHUS




OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh OIlK-4.2 CrnocoObeH mNpUMEHATh 3HaHWS B 00JacTu

pelIeHNE TOCTaBICHHOMN 3a7]auy, IPOBECTH (u3MKO-MaTeMaTHYeCKNX HayK Ul PEIICHUs IOCTABICHHOM
aHaJlu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI, 3a7a4u, GOPMYIMPOBAHUS BBIBOAOB M OLIEHKU IOJIyYEHHBIX
MPUMEHSIS1 3HAHUSI ¥ HABBIKH B O0JIACTH pe3yapTaToB

(hU3MKO-MaTeMaTHIECKUX HAyK U
MH()OPMAIMOHHO-KOMMYHUKAITHOHHBIX
TEeXHOJIOTHUH

[IK-1 CnocoGen craButh, hopmanuzoBeiBath 1 |[IK-1.2  CnocobeH  BblABUrarb  THIIOTE3BI, CTPOUTH
pelIarh 3a/1a4u, B TOM YUCIIe pa3pabaTbiBaTh U |MaTeMaTHUeCKue MOJENH Ui  ONHCAaHUS  H3y4aeMbIX
HCCJIE0BATh MaTeMaTHYECKUE MOJIEIH SIBICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO pa3padOTaHHON
M3y4aeMbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOAEIH

AHAJIM3UPOBATH HAYYHBIC HpO6JIGMLI, noJIy4darb

HOBBIC

Hay4Hble PE3yJbTaThl

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 HCIOIBb30BAHUEM HCCIIC0BATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

[MK-3.1 TloHmMaeT NPUHIUIBI PabOTHI HCIOIBE3YEMOTO
00opynoBaHus (cienmanu3upOBaHHBIX MAKETOB
MIPUKJIAJAHBIX TPOTPAMM)

[IK-3.3 CnocobeH oOIeHNBaTh TOYHOCTh ITOJYYCHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

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

3HATb:

YMETB:

* (U3MYECKUE ONTUYECKU-aKTUBHBIC XapaKTEPUCTHUKU aTMocepsl W ee HpuMeced, Kak Cpeabl
pacrpoCTpaHEeHUs] ONTUYECKOTO M3JIYYEHHs; 3aBUCUMOCTH JIOKAIBHBIX ONTHYECKHUX XapaKTEePUCTUK
arMocgepbl OT TEPMOIUHAMUYECKUX MApPaMETPOB;

* KJII04YEBbIe (PaKTOPBI BIMSHUSA aTMOC(Ephl Ha IIEPEHOC ONTHYECKOTO M3IIyYeHHUs, COCTAaB U CTPOCHHE
armMoc(epsl;

* NPUHLUIHAIBHBIE ONTHYECKUE CXEMbI CITyTHHUKOBOHM ammapaTrypbl 10 30HAMPOBAHMIO NPHUPOIHBIX
cpea Ha mpuMepe HanboJjiee Pe3yJIbTaTUBHBIX B HAYYHOM U MPUKJIAJHOM IUIaHE POEKTOB;

* OCHOBHbIE (PM3NUECKUE MPOLECCHl U SIBICHUS, COCTABIISIONINE OCHOBY Ja3€pHOM TEXHUKH U CHCTEM
JIa3€PHOT0 30HANPOBAHMS;

* OCHOBHBIC BHUJBI JIA3epHBIX M3JIydaTelel, UCIOIb3YeMbIX Ul 30HAUPOBAHMS NPHPOAHBIX Cpel —
TBEPIOTENbHbIC, XHUIKOCTHBIC, T'a30BbIle W WX Pa3HOBHIHOCTH, IMOJYIPOBOAHUKOBBIC, SKCUMEPHBIC,
HepecTpanBaeMble, HETIPEPHIBHBIC U UMITYJIbCHBIC;

* TEOPETHYECKHE OCHOBBI IOAXONOB MJISi OLIGHKH BIUSHHS CpENbl PAaCHpPOCTPAHEHHS JIA3€PHOTO
U3JTy4eHHs Ha pe3yabTaT 30HIUPOBAHHUS;

* IPOCTHIE MOZEIU MOBEPXHOCTHOTO PaCCEsTHMUS;

* METO/Ibl OIPE/ICNICHHSI XapaKTEPUCTUK IPUPOJHBIX CPeJ 110 pe3ybTaTaM JIa3epHOTO 30HANPOBAHUS;

* OCHOBHBIC TIOHSITHS, OMpPENENCHUS W MOAXOAbI, HUCIOJIb3yeMble MPH MOCTAHOBKE 3aJad CO3AaHUs
KOCMHYECKUX CHCTEM JIa3€PHOTO 30HMPOBAHMUS.

* IPaMOTHO aHAJIU3UPOBATh PE3YJIbTaThl COBPEMEHHBIX (YHAaMEHTAIbHBIX W HayYHO-IPUKIIAIHBIX
WCCIIEJOBAaHUH, BBIMOJIHAEMBIX U IUNITAHUPYEMBIX B BEAYIIUX 3apyOeKHbIX KOCMUYECKHX areéHTCTBAX;

* NPUMEHSATh HA IPAKTHKE OCHOBHBIC TOHITHA, (PU3MKO-MATEMAaTHUYECKHE MOJACIH W IMOAXOABl K
[IOCTAHOBKE 3aJjad II0 CO3JAaHUI0 ONTHYECKUX M JIA3€PHBIX CHCTEM MJI 30HAMPOBAHUS IPUPOAHBIX
cpexn;

* IPOM3BOANUTH OOOCHOBaHHBIH BBIOOP CHUCTEM 30HIMPOBAHMSA HA3eMHOTO M KOCMHMYECKOTO
0a3upoBaHUsl B 3aBUCHMOCTH OT [TOCTABJICHHBIX 3a]1a4;

* BBINOJIHATH YUCIICHHBIE OLEHKH KIIFOUEBBIX XapaKTEePUCTUK, (POPMHUPYIOLUIMX UCXOIHBIC JAaHHbIC HMPU
ONMCAaHUHM B3aWMOJCHCTBUS JIA3€PHOTO M3JIyYECHUS C OOBEKTOM HCCICNOBAaHHMA U  CpPEAoi
pacnpocTpaHeHUsl U3TyUCHUS;

* OCBaMBaThb HOBBIC MIPEIMETHBIE 00JaCTH, TEOPETUUECKHIE MOIXOAbl U SKCIIEPUMEHTAILHBIE METOIUKH,
CBSI3aHHbIE C UCII0JIb30BAHUEM HOBOW TEXHUKU JUISl UCCIIENOBAHUS IPUPOIHBIX CPEL.

BJIAJIETD:




* HaBBIKAMHM YCBOCHHS M aHAIM3a MEXIUCIHMIUIMHAPHOW WH(POpManuu B o0JacTH Hayk o 3emuiie,
ONTUYECKOMN U JTa3epHON TEXHUKH,

* KYJIETYPO# TTOCTAHOBKH M MOJICITMPOBAaHUS (PU3HMUYECKUX M HAYYHO-TEXHUUYECKUX 3aJ1a4 B MPEIMETHON
00JTacTH ONTHYECKOTO U Ja3€PHOTO 30HAUPOBAHHUS IPUPOIHBIX CPEII;

* HaBBIKAMU CHCTEMHOTO MPOEKTHUPOBAaHUS METONOB M CPEACTB 30HAMPOBAHUS MPUPOAHBIX Cpell B
LEIX MOHUTOPUHTA COCTOSIHUSI UX XapAKTEPUCTUK;

* NIPAKTUKOW MCCIIEIOBAHMS U PELICHUS TEOPETUUECKUX M MPUKIAJHBIX 3a/1ad B IPeaIMETHON olnactu
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
INpUMeceil;  3aBHCUMOCTh  JIOKQJIbHBIX
ONTHYECKUX XapaKTEPUCTUK aTMOCHeph
OT €€ TePMOJMHAMHYECKHX MapaMeTpoOB;
XapakTepuCTUKH  NPHUPOAHBIX  Cper,
KPUTUYECKA BaXHBIC U HM3YyYCHHS
MPOLIECCOB U3MEHEHMS KIIMMara.

Henun u 3a7a4u CITyTHUKOBOM
anmaparypsl SAGE-3, ycraHoBineHHOR
HACA B 2017 rony nHa MKC u
MpegHa3sHaYeHHOM JAJs  MOHHUTOPHHIA
ra3oBOro M  a’po30JILHOIO  COCTaBa
arMocQepsl. [IpuHuunuanbHas
OIITHYECKas cxema anmaparypsl,
TaKTUKO-TEXHUUECKHE JaHHBIC.

l'eomerpust nabmonenuit SAGE-3 npu
3aTMEHHOM 30HIUPOBAHUH.
HuknorpamMmmel paboThl W perucTpanuu
TAHHBIX. du3nKo-MaTeMaTn4ecKue
OCHOBBI IIPOTPaAaMMHOTO KOMILIEKCa
UMHTAIlMM TIpolecca HaOMIofEeHWH B
LEeJsIX reHepanuu
«9KCTIEPUMEHTAIBHBIX)» IaHHbIX.

Meton W TEXHOJOIMs  OIpEesICHUs
npoduield npormyckanus arMocepsl s
CIEKTpaJIbHBIX KaHAJIOB amlaparypsl Ipu
3aTMEHHOM 30HIUPOBaHUU.

Mertombt pasneneHus BKJIQJIOB
Pa3IMYHBIX KOMIIOHEHT armMocdepbl B
5 ociallieHne HM3IIy4eHUS M ONpeIesICHHs 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 (QYHKIMSIM TPOMyCKaHUs aTMocheps 2 1
B CIEKTPaJbHBIX KaHajax B JWara3oHe
760-770 uM.

Hemn wu 3amaum  anmaparypsl OMI,
¢yHkunonupytomeir Ha Oopty KA
AURA u olecrieunBaroieii u3mepeHust
BOCXOJSIIMX TIOTOKOB B Y3KHX KaHaJax
OMMKHEro Yo - JMana3oHa.
TaKkTHUKO-TeXHMYECKHE JaHHbIE.

Meton W TEXHOJOIMs  OIpEIesICHUs
CHEKTpalIbHON (PYyHKIMHM TPOIMYCKaHUS
arMocdepbl B kKaHanax Y® W BHIUMOTO
9 JIMaIa3oHa IpU 30HAUPOBAHUU B HAJUD. 4 2
TexHonorus KaauOpOBKH JUIMH BOJH
CHEKTPAJIBbHBIX  KaHAJIOB W  ydYeTa
Jerpajaliy ONTUYECKUX IEMEHTOB.

Mertons OTIpeieNIeHuUs o0miero
COACP)KAaHUS O030HA, JABYOKHUCH a30Ta,
10 |aByokucH cepsl M MOJNEW pacrpeneacHus 4 2
a’po30J1s B Tporocdepe Mo pesynbraram
30HAMPOBAHUS B HATHP.

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

OnrTuyeckre CBOWCTBA MOACTHIAOIINX

12 .
MOBEPXHOCTEH.

JlazepHble cHCTEMBI ISl ONpEAETICHUsS
XAapaKTEpUCTUK  CpeA:  OIpeseieHHe
13 npoduis BeTpa, COACPIKAHUS BOASHOTO 4 2
mapa, ra3oBOI0 COCTaBa, a’po30JLl,
KOMOMHALIMOHHBIC JTHIAPbIL.

14 Mertonst HWHTEpIpETaLIH JTaHHBIX 6 3
J1a3epHOT0 30HIUPOBAHMUSL.
JlazepHOe 30HAMPOBaHME BEPXHUX CIIOEB

15 MOPCKOH MOBEPXHOCTH. ) 1
OnTo-aKyCTHYECKUI METO
30H/AUPOBAHUSL.
MHOroBOJHOBBIE T IAPEI TSt

16  |uccnemoBaHus MIPU3EMHOTO cios 4 2
arMocdepsl.

17 JlupapHble u3MepeHus TypOyIEeHTHBIX ) 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 €€ MPUMECEeid; 3aBUCHUMOCTh
JIOKAJIbHBIX ONTHYECKUX XapaKTEPUCTHK aTrMoc(hepbl OT €€ TEePMOJMHAMHYECKHX IapaMeTpoB;
XapakTepUCTUKU TPHPOAHBIX Cpel, KPUTUYECKU BAXKHBIC U U3YYCHUS IPOIECCOB HM3MEHEHUS
KJIMMaTa.




CnexrpanipHas 3aBUCHMOCTb CEUYCHHS TOIJIOLICHUS OCHOBHBIX I'a30B arMocdepbl U ee ImpuMecei.
3aBUCHMOCTb CEUEHHUsI MOIVIOLICHUSI OT TEMIIEPaTyphl U IaBJICHUS JUIsl OCHOBHBIX T'a30B M IpUMeceil
OOmass xapakTepucTuka arMocdepsl 3eMin: BEpTHKAJIbHOE CTPOEHHE, TEpMOIMHAMUYECKHE
mapaMeTpbl Pa3IMYHbIX CJI0EB arMocdepsl HMX NPOCTPAHCTBEHHO-BPEMEHHAs W3MEHUYHBOCTD,
rasoBelii M adpo30JbHBIA  coctaB  arMocdepsl.  OOmas  XapakTepuCTUKa  BIUSHUSA
TEPMOJIMHAMUYECKUX TapaMeTpoB (TeMIIEpaTypbl, NABICHUS, BIAKHOCTH) Ha PacCHpOCTpaHEHHE
Ja3epHOro u3maydeHus. TypOyneHTHOCTb. PaguanmoHHO-aKTUBHBIE KOMIIOHEHTHI aTMOCQeEpHl,
BIMSIHME alb0e0 MOACTWIAIOUICH MOBEPXHOCTH HA pPaJUallMOHHBIN OanaHc, T1o0ajbHBIE MOJS
npu3eMHON Y®-001y4eHHOCTH, MOHUTOPHHT IPUTIOISIPHOMN JIEZIOBO 00CTaHOBKH. TYpOYJIEHTHOCTH.

2. llenu u 3amaun cnyTHUKOBOM anmapatypsl SAGE-3, ycranoBnennoit HACA B 2017 rogy na MKC
U TpeAHA3HAaYeHHOW JUIi MOHMTOPHMHIA Ta30BOTO M a’pO30JbHOTO COCTaBa aTMOCQEpHI.
[IpuHIMDIMAIEHAS ONTHYECKAs CXeMa allaparyphl, TAKTUKO-TEXHUYECKHUE JaHHbIE.

Cucrema MOHHUTOPHHTA BCPTUKAJIBHBIX npodnxmei/i ra3oBOoro U aspo30JIbHOTO COCTaBa aTMOC(bCpBI B
100albHOM MacITabe ¢ BBICOKHUM BCPTUKAJIBHBIM Pa3spClICHUEM, CIYTHUKOBBIC W HA3CMHBIC
KOMIIJICKCHI. MOHI/ITOpI/IHF BCPTUKAJIBHBIX HpO(l)I/IJIeI\/’I anpo30Jid, 030Ha, ABYOKHCH a30Ta, ABYOKUCHU
CEpPhI B LCJIIX ONPCACIICHUA UX POJIM B IIPOLCCCaX U3BMCHCHHUA KIIMMATra, OHOXUMHUYECKUX OUKJIax U
XHUMHUHU aTMOC(i)epBI. I[OJIFOBpeMCHHLIe TPCHAbI a3p03onel71 1 MaJIbIX T'a30BbIX COCTABIIAIOIIHNX.

3. Teomerpust HaOmonennit SAGE-3 npu 3arMeHHOM 30HIUpoBaHHH. [luKiIOrpamMMbl paboTHl U
perucTpauuu JaHHBIX. DHU3MKO-MaTEeMaTHUYECKHE OCHOBBI MPOrPaMMHOIO KOMIUIEKCa WMHUTALWN
nporecca HaOIIOACHUH B IEISX TeHEepaluy «3KCIEePUMEHTAIBHBIX)» JTaHHBIX.

I'eomerpus mabmonenuii no qucky Conxua, mo qucky JIyHbI, o paccesHHOW paJualny, TEXHOJIOTHUS
obecrieueHHs: KOHTPOJISI HAIIPaBJICHUS yIyIa MOJIsl 3pEHMs, CYIECTBEHHO MEHBIIETO YITIOBOTO pa3Mepa
Connna. Cuctema obecriedeHHsI CaMOKaJIMOPOBKM — anmaparypbl. AJITOPUTMBI y4yeTa MEAJICHHBIX
konebanuit KA. ®u3nko-mareMarnyeckue OCHOBBI IPOrPaMMHOTIO KOMIUIEKCAa UMMTAIMHU TIpoliecca
HAOMIONCHUH B LEJSIX T€HEpAlMH «IKCIEPUMEHTAIBHBIX» JaHHBIX, HUCIIOJIBb3YEMbIX AJSl OTPAaOOTKH
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.
KanmnOpoBka AIMH BOJH CHEKTPAJbHBIX KaHaluoB. (PHU3MKO-MaTeMaTHYecKas MOJAEIb ydeTa
pedpakuuu. [pynnupoBKa JaHHBIX [0 MPULEILHBIM BBICOTAM U ONPEACICHUE AUCIIEPCUH.

5. Merozpl pa3feneHus BKIAJO0B Pa3IMUHBIX KOMIIOHEHT arMocdepsl B ociabieHne H3JIydeHUs U
ompeaeneHus npopuiei cogepskaHus ra30BbIX KOMIIOHEHT U 3KCTHHKIIUH a3PO30JIs.

TexHonorust pasaeneHus BKJIAI0B 030HA, JBYOKHCH a30Ta M a’po30jis B ocjalleHue M3Iy4YeHHs B
YO u cuneii obmactu criektpa. MeTojipl pelnieHrst 00paTHON 3a1a4u MO ONPEIECIICHNI0 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.

TexHosioruss NpUMEHEHUs IIOJIMHEHHOIO pacyeTra I[IODIOIIEHUs JIMHUAMHU BOJSHOIO Ilapa B
CHEKTPaIbHBIX KaHalaX C y4eTOM almnapaTHbIX (YHKUUN KaHaJOB M 3aBUCUMOCTH WHTCHCHUBHOCTEH
U KOHTYPOB JIMHMH TOIJIOLIEHUS] BOASHOTO Hapa OT TeMIepaTypbl M JaBIEHUs aTMOC(epsl BIOJIb
Tpacchl 30HAUPOBAHUS.

7. OCHOBBI TEXHOJOI'MH OIPEIENICHUs] BEPTUKAJIBHOTO MNpoduis TeMmmeparypbl Mo (YHKLIUAM
MPOIYyCKaHusi aTMocdepbl B CEKTPaIbHBIX KaHAIaX B quanazoHe 760-770 HM.



AnmnpokcuManysi BHEIIHEH TNPOrHOCTHYECKOH HWH(OpMAMM O BEPTHKAIBHBIX HPO(GUIIIX
TEMIEpPaTyphbl U AABJICHUS B y3/1aX I00aJbHON CETKM Ha KOOPAMHATHI HAOIIOACHHH, NCIOIb30BaHNE
9TOM HMH(pOpPMAIMKM B KadeCTBE HYJIEBOTO HPUONMKEHHs, MPUMEHEHHE TEXHOJOTMU IOJIMHEHHOTO
pacueTa CyMMapHOTO MOIVIOUICHUS Y3KUMH JIMHUSMU B CIIEKTPAJIbHBIX KaHajax 2 HM Ui CO3IaHUs
CIpaBOYHBIX TaOIUI. TeXHOIOTHS MHTEPIONIALMHN HA OCHOBE UCIIOJIb30BAHUS TAOIHII.

8. Lenu u 3apaun annaparypsl OMI, dynkunonupyromieii Ha 6opty KA AURA u obecnieunBatomieit
U3MEpPEHHsT BOCXO[IIMX IOTOKOB B Yy3KMX KaHajgax OmmwkHero Y@ — jauamasoHa.
TaKTUKO-TEXHUYECKHE TaHHBIE.

[IpuHOMnIManbHAs ONTHYECKasl CXeMa ammapaTrypbl, TAaKTUKO-TEXHUYecKkue AaHHble. [IpennonerHsie
KaJIMOPOBKHM ONTOXJIEKTPOHHBIX KaHANOB. l'eomeTpust HaOmoneHWH NpH 30HAMPOBAHMU B HAIUP.
Huknorpammsel paboThl U perucTpanuu JaHHbiX. OnpeneneHre TpeOOBaHUI K TOUHOCTH OPUEHTALUU
KA u ckanupymomemy ycTpoucTBy.

Cemecrtp: 2 (Becennuit)

9. MeTon 1 TEXHOJOTHSI ONpPEAeNCHHsI CIIEKTPAIbHOM (PYHKIMH MPOITyCKaHUs aTMoc(epsl B KaHajIax
Y@ u BUAMMOro Auana3oHa MpH 30HAMPOBAHMU B Haaup. TexHOIOTHs KaJIWOpPOBKU JUIMH BOJH
CHEKTPAJIbHBIX KAHAJIOB U y4eTa Jerpajalii ONTHYECKUX dJIEMEHTOB.

Merton pacueTra MOTOKOB BOCXOJSIIETO COJIHEYHOTO M3JIYYEHHs, MPOLISAIIEro uyepe3 arMochepy u
pPaccessHHOTO  IOACTUJIAIOIIEH IIOBEPXHOCTBIO. AJITOPUTMBI M TEXHOJIOTUSl  OIPENEJICHUS
CHEKTpalbHON (yHKIMM TpomyckaHus arMocdepsl B KaHanax Y® u BUAMMOTO AHWana3oHa Npu
30HIMPOBAHNM B Haaup. TexXHONOrus KaaMOPOBKH JIMH BOJH CIIEKTPAJbHBIX KAaHAJIOB U ydeTa
Jerpajaliy ONTUYECKUX JIEMEHTOB Ha OCHOBE MPEIIOJIETHBIX KAINOPOBOK.

10. MeTons! ompeneneHus OOLIETO COACP)KaHHs 030HA, JBYOKHCH a30Ta, JABYOKHCH CEpbl M TOJICH
pacrpeneneHus a3po30is B Tporiocdepe 1o pesynbraraM 30HIMPOBAHHS B HAIHP.

OCHOBHOE COOTHOIICHHE I ONpEAeNiCHHs] MHTEHCUBHOCTHM BOCXOAAILIEH OT BEpXHEW TIpaHUIIBI
arMocgepbl (100 KM) MHOTOKPAaTHO paccessHHOW CONMHEeYHOH paguanuu. CBsi3b H3MeEpsieMOi
WHTCHCUBHOCTH C 3eHUTHBIM yriioM CoJlHIA W yIJIOM CKaHUpOBaHMsA npubopa. Meroasl pacuera
npsiMolt  3amaum s OmwkHero Y® wumsnydyenms. AnpuopHas wuHpopmanus. CoznaHue U
WCIOJNb30BaHUE TNapHBIX Tabmun B Mertoae auddepeHnuansHOro mnorouleHus. Ilomarosbrit
QJITOPUTM pelIeHHs 00paTHOMH 3a1auu.

11. OcHOBBI Jla3epHONl TEXHUKH - OCHOBHBIE mpolrecchl U sABieHUs. CHCTEeMBI J1a3epHOTO
30HAUPOBAHUSI.

Tunbel 1 BUABI J1a3epoB, pabodne Tena Ja3epoB, CHOCOOBI HAaKaYKH, BO3MOXHBIE CIEKTpaJbHbIC
UAana3oHbl, LIMPUHBI JIMHUM W3Iy4YeHHs, CTaOWJIBHOCTh 110 MOLIHOCTH W JJMHE BOJHBI.
Cy1mecTByloIuye OTe4eCTBEHHbIE U 3apyOeKHBIE Ja3epHbIE CUCTEMBI [UIs 30HIUPOBAHUS PUPOIHBIX
Cpeld, TaKTUKO-TEXHHUYECKHE XapaKTEPUCTHKHU Ja3epHbIX cucTeM. CyTOYHBIH XOI BEPTHUKAJIbHBIX
npoduiel Ta30BbIX KOMIIOHEHT, OKa3bIBAIOUIMH CYIICCTBEHHOE BIHMSHHE HA IPOBEICHHE
CIyTHHUKOBOTO 30HAMPOBaHUS. V3MEHYMBOCTH a’pO30JbHOM KOMIIOHEHTBHI arMocdepsl. BiunsHue
KPYIHBIX U3BEP)KEHUH HA a3P0O30JIbHYI0 KOMIIOHEHTY aTMOC(EpHI.

12. OnTHueckue CBOWCTBA MOJACTHIIAIONINX IIOBEPXHOCTEH.

AnpOeno pasTUYHBIX THIOB MOACTHIAIONIMX MOBEPXHOCTEH MNpPHU CIYTHUKOBOM 30HAMPOBAHHH.
CriektpanibHas 3aBUCUMOCTD anboeno B YO, Bunumom u MK nuanazonax. PaccenBaromue cBoiicTBa
MOJICTHIIAFOIIMX TTOBEPXHOCTEH.

13. .Ha3epHI>I€ CUCTCMbI IJIsI ONPCACIICHUA XAPAKTCPUCTUK CPCA: OMNPCACICHUC HpO(bHHH BCTpa,
COZCpKaHuA BOAAHOI'O ITapa, ra30BOro cocrasa, adpo30Jid, KOM6I/IHaI_II/IOHHLIe JImaapsl.



@U3UYECKUE OCHOBBI OIPENCICHUS XapaKTEPUCTUK 30HAUPYEMOM cpenpl. JlOIUIepoOBCKH U
KOPPEIALMOHHBIA METOJ, ONPECICHUS] KOMIIOHEHT CKOPOCTH MEPEHOCA OTPAKAIOIMNX CTPYKTYp IS
pacueTa nosiel Berpa. JMCTaHIIMOHHOE ONpEAEICHHUE IONEPEYHOro BETpa Ja3epHbIMU CHUCTEMaMHU.
Omnpenenenue coaepKaHusl BOASHOIO Mapa II0 BEJIMYMHE OCHAOJICHUS H3JIyYEHUs] B JIMHHSIX
HOIJIOLIEHNUs BOASIHOIO napa. JlasepHble METOABI ONpPENENIEeHUsl COAEPXKAaHUs Ta30BbIX KOMIIOHEHT
armMocgepsl. Jlumapsl ans ompeneneHust aspos3onst armocdepsl. IlpenmymiecTBa m HemoCTaTKu
UCTIONb30BaHUs 3P ¢deKTa KOMOWHAIIMOHHOTO PpAcCesHUs JUIsl  TUCTAHIIMOHHOTO JIMAAPHOTO
30HJUPOBAHUY.

14. MGTOI[LI HUHTCPpHIPCTAllU JAHHBIX JIA3CPHOI0 30HAUPOBAHUA.

IIpsmble u oOparHble 3amaun. OCHOBHBIE METOABI pEIIEHHs OOpaTHBIX 3a4ad  JIA3epHOTO
30HAUPOBAaHUS — METOJ HAaUMEHBIIMX KBAJIpaTroB, METOJ HEBS3KH, PErPECCHOHHBIM METOM,
UTEepalMOHHbIE MeTO/bl. OIIEHKa OTrPELIHOCTH PEILEHUS.

15. JlazepHoe 30HAMPOBAHUE BEPXHHUX CIIOEB MOPCKON MOBEPXHOCTH. ONTO-aKyCTHYECKHUNH METO[
30HJUPOBAHUS.

JlazepHoe 30HOUpPOBaHME BEPXHUX CIOEB MOPCKOW MOBEPXHOCTH. OMNTO-aKyCTUYECKUH METOH
3oHAMpoBaHus. OMBIT HMCIONB30BaHUS Ja3epHO-albTUMeTpuueckoil cuctembl GLASHa cryTHuKe
ICESAT.

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

Onucanue METOAa ILI/I(l)(l)epeHLII/IaHBHOFO TIOITIOICHMA. MHoroBoiHOBas MCTOAMKA I PAa3ACIICHUA
BKJIaJla TIOITIOICHHUA APYTUMH ra3saMu U ydeTa CHCKTpaHLHOﬁ 3aBUCHMOCTH OCIIa0JIeHHS H3JIy4YCHUA
adpO30JICM.

17. JInupapusie n3mMepenus TypOyJIGHTHBIX CTPYKTYP B IPU3EMHOM CIIO€.

KiroueBble moHATHS TypOyleHTHOCTH arMocdepbl. PU3HMYecKie OCHOBBI BIUSHHS TYypOYyJICHTHOCTH
Ha pacHpOCTPAHEHHs JIa3epPHOr0 H3IydeHUs. KorepeHTHble M HEKOT€PEHTHBIE JIOIUICPOBCKHE
mugapel. O030p COBPEMEHHBIX METO/OB JIA3EPHOTO 30HIUPOBAHUS MPH3EMHBIX TPAacC M METONIOB
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)

JUisi yCHemHoro OCBOEHHUSI Kypca CIyLIaTeNr0 JKelIaTesIbHO 3HaTh Kypc oOmed ¢(u3uku (onTHKa,
CIIEKTPOCKONHNA), Kypc «Du3nueckne OCHOBBI AUCTAHLMOHHOTO 30HIMPOBAHMS», BIAJETh OCHOBAMH
MaTeMaTH4YeCKOro aHaIu3a U JINHEHHOHN anreOpsl.

VYenenrHoe ocBoeHue Kypea «lIpukimagHbple OnTHYECKHE METO/BI 30HIMPOBAHUS HPHUPOIHBIX CPEI»
TpeOyeT OOJIBIION CaMOCTOSTEIBHOM pabOTHI CTyACHTa. B mporpaMme Kypca mpuBeIeHO MUHHMAJIBHO
HEoO0X0MMOe BpeMsl JUTsl pabOoThI CTY/IEHTa HaJl TEMOM.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

* mpopaboTKy y4eOHOTO MaTepuraa Mo KOHCIEKTaM JICKITUi;

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

PykoBOACTBO M KOHTPOJBb 3a CaMOCTOSATEIHHOW padOTON CTYIAEHTAa OCYIIECTBISETCS B Pe3yiIbTare
aHalli3a WTOTOB KOHTPOJBHBIX, CAMOCTOSTENBHBIX Pa0OT W TECTOB, a TaKKE WHIAWBHIYaTbHBIX
KOHCYJIbTaIUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: KocMuueckue TexHonoruu
dusTex-urkona ApokocMuueckux TexHomoruit
HeHTp odpazoBarenbHbIX TporpaMm GAKT
Kypc: 1

kBaTuuKkanus: 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

VYK-4.4 CrniocobeH HCIoNb30BaTh COBPEMEHHBIE CPENICTBA
WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
aKaJIeMHYECKOT0 M Po(eCcCHOHAIEHOTO B3aUMOAEHCTBHS

VYK-4.1 CnocoGen Bectu 0OMEH /A€JI0BOM MHpopMaunen B
YCTHOH W MUChMEHHOU (popMax Ha TOCYIapCTBEHHOM SI3BIKE
Poccuiickoii @enepanii M HE MEHEE YEM Ha OIJHOM
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 Binameer aHaIUTUYECKUMUA U BBIUYUCIUTEIBLHBIMUA
METOJIaMU pEIICHIs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
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 CrnocobeH mNpUMEHATh 3HaHWS B 00JacTu
(U3MKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYJTHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
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  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBIICHUH W MIPOLIECCOB, OLICHUBATh KA4eCTBO 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
(MOIETMPOBaHKE) C HCIOIBb30BAHUEM HCCIIC0BATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKIIAIHBIX IPOTPAMM)

[MK-3.1 TloHuMaeT NPUHIUIBI PabOTHI HCIOIBE3YEMOTO
000opynoBaHUs (cienmanu3upOBaHHBIX MAaKETOB
MIPUKJIAJAHBIX TPOTPAMM)

[IK-3.3 CnocobeH oOIeHWBaTh TOYHOCTh ITOJYYCHHBIX
IKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare usyuenus aucuuiuiuebl «llpukiagHsie onTHYECKUE METObI 30HIUPOBAaHUS IPUPOAHBIX CPEN»

00yJarouics JTOIDKEH:

3HAThb:




* (U3MYECKUE ONTUYECKU-aKTUBHBIC XapaKTEPUCTHUKU aTMocepsl M ee IpuMeced, Kak Cpeabl
pacrpoCTpaHEeHUs] ONTUYECKOTO M3JIYYEHHs; 3aBUCUMOCTb JIOKAIBHBIX ONTHYECKHUX XapaKTEePUCTUK
arMoc¢epbl OT TEPMOIUHAMUYECKUX MApPaMETPOB;

* KJII04YEBbIe (PaKTOPHI BIMSHUSA aTMOC(Ephl Ha IIEPEHOC ONTHYECKOTO M3IIyYeHHUs, COCTAaB U CTPOCHHE
arMoc(epsl;

* NPUHLUIHAIBHBIE ONTHYECKUE CXEMbI CITyTHHUKOBOHM ammapaTrypbl 10 30HAMPOBAHMIO NPHUPOIHBIX
cpea Ha mpuMepe HanboJjee pe3yJIbTaTUBHBIX B HAYYHOM U MPUKJIAJHOM IUIaHE POEKTOB;

* OCHOBHbIE (PM3NYECKUE MPOLIECCH U SIBICHUS, COCTABIISIONINE OCHOBY JIa3€pHOI TEXHUKH U CUCTEM
JIa3€PHOT0 30HANPOBAHMUS;

* OCHOBHBIC BUJBI JIA3€PHBIX M3IIydaTelel, UCIOIb3YeMbIX Ul 30HAUPOBAHMS NPHUPOAHBIX Cpel —
TBEPIOTENbHbIC, XKHUIKOCTHBIC, T'a30Bble W WX Pa3HOBHIHOCTH, IMOJYNPOBOAHUKOBBIE, SKCUMEPHBIC,
HepecTpanBaeMble, HEPEPHIBHBIC U UMITYJIbCHBIC;

* TEOPETHYECKHE OCHOBBI IOAXONOB MJISi OLIGHKH BIUSHHS CpEIbl PAaCHpPOCTPAHEHHS JIA3€pPHOTO
U3JTy4eHHs Ha pe3yabTaT 30HIUPOBAHMUS;

* [IPOCTHIE MOZEIU MOBEPXHOCTHOTO PaCCEsTHMUS;

* METO/Ibl OIPE/ICNICHHSI XapaKTEPUCTUK MPUPOJHBIX CPEJ 110 pe3ybTaTaM JIa3epHOTO 30HANPOBAHUS;

* OCHOBHBIC TIOHSITHS, ONpPENENCHUS W MOAXOAbI, UCIOJIb3yeMble MPH MOCTAHOBKE 3aJad CO3AaHUs
KOCMHYECKUX CHCTEM JIa3€PHOTO 30HUPOBAHMS.

yMeTh:

* IPaMOTHO aHAJIU3UPOBATh PE3YJIbTaThl COBPEMEHHBIX (YHAaMEHTAIbHBIX W HayYHO-IPUKIAIHBIX
UCCIIEJOBAaHUH, BBIMOJIHAEMBIX U IUNITAHUPYEMBIX B BEAYIINX 3apyOeKHbIX KOCMUYECKHX areHTCTBAX;
* NPUMEHSATh HA IPAKTHKE OCHOBHBIC TOHITHA, (PU3MKO-MATEMAaTHUYECKHE MOACIH U IMOAXOABl K
[IOCTAHOBKE 3aJjad II0 CO3JAaHUI0 ONTHYECKUX M JIA3€PHBIX CUCTEM MJI 30HAMPOBAHUS IPUPOAHBIX
cpexn;
* IPOM3BOANUTH OOOCHOBaHHBIH BBIOOP CHUCTEM 30HIMPOBAHMSA HA3eMHOTO M KOCMHMYECKOTO
0a3upoBaHUsl B 3aBUCHMOCTH OT ITOCTABJICHHBIX 3a]1a4;
* BBINOJIHATH YMCIICHHBIE OLIEHKH KIIFOUEBBIX XapaKTEePUCTUK, (POPMHUPYIONIMX UCXOAHBIC JAaHHbIC HMPU
ONMCAaHUHM B3aUMOJCHCTBUS JIA3€PHOTO M3JIy4YECHUS C OOBEKTOM HCCICHOBAaHHMA U CpPeAoi
pacnpocTpaHeHusl U3TyUECHUS;
* OCBaMBaThb HOBBIC MIPEIMETHBIE 00JaCTH, TEOPETUUECKHE MTOIXOAbl U SKCIIEPUMEHTAILHBIE METOIUKH,
CBSI3aHHbIE C UCII0JIb30BAHUEM HOBOW TEXHUKU JUISl UCCIIENOBAHUS IPUPOIHBIX CPEL.

BJIaJeTh:

* HaBBIKAMHM YCBOCHUS M aHAJIM3a MEXIUCIMIUIMHAPHOH MH(QOpMAanmuu B 00JacTH HAayK o 3emiie,
ONTUYECKOUN U JTa3epHON TEXHUKH,

* KYJIETYPO# TIOCTaHOBKH M MOJICITUPOBAaHUS (PU3HMUYECKUX M HAYYHO-TEXHUYECKUX 3aJ1a4 B MPEIMETHON
00JTacTH ONTHYECKOTO U Ja3€PHOTO 30HUPOBAHMSI IPUPOIHBIX CPEIT;

* HaBBIKAMU CHCTEMHOTO IMPOEKTHUPOBAaHUS METONOB M CPEACTB 30HAMPOBAHUS MPUPOAHBIX Cpell B
LEIX MOHUTOPUHTA COCTOSIHUSI UX XapaKTEPUCTUK;

* MIPAKTUKOW MICCIIEIOBAHUS M PEIICHHUS TEOPETUICCKUX M MPHUKIAAHBIX 33734 B MPEJAMETHON 00NacTu
JIMCITATUIAHEL.

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

Texymuii KOHTPOJb OCYIIECTBISICTCS IO CPEICTBAM  OICHKM INperojaBarelieM 3HAaHUH B XOIe
PYOEKHOTO KOHTPOJIS, @ TAKXKE [0 UTOTaM arTecTally Mo NpeaMeTy (3a4eT u TuddepeHMpOBaHHbIH
3aueT), YMEHUs JEMOHCTPUPOBATh 3HAHHMS, MMOJYYCHHBIC U3 MATCPHAJIOB JICKIHHA, U PEKOMEHIYyEeMOM
JIMTEPATYPBI.

PyGesxHBIIT KOHTPOJIb IPUMEHSIETCS B CICIYIOIUX (hopmax:

OLICHKA OTBETOB Ha BOIPOCHI B IPOLIECCE KPATKOTO (10 5 MUH) BEIOOPOYHOTO YCTHOTO OIpOCa Mepes
HaYaJIOM Ka)KJIOTO 3aHATHS 110 MaTepuaiaM MpeIbL Iy e JTeKInH.

PyKoBOACTBO M KOHTpPOJIb 32 CaMOCTOSITENILHONH PabOTON CTylIEHTa OCYIIECTBIISIETCS B PE3YJIbTare
WHIMBUIyaJbHBIX KOHCYJIBTALIUH.

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

[lepeueHb TUMOBBIX KOHTPOJBHBIX 3aJaHH, UCIIOIb3yEMbIX AJIS1 OUCHKH 3HAHWN, YMEHHUH, 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. OcCHOBHbBIE KOMIIOHEHTHl aTrMoc(epbl, HUX BKJIaJ B TMOMIOUICHHE W paccesHue arMocgepsl.
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 XAPAKTEPHUCTUK KOMIIOHEHT arMocdepbl OT TEepPMOAUHAMHYECKUX
apaMeTpoB.

7. lloHsiTHe TypOYyJICHTHOCTH.

8. Brusiaue anp0eno moACcTUIANONIEH MOBEPXHOCTH Ha paualiMoHHbIi OanaHc. [lapHuKoBbIi 3 deKT,
OCHOBHBIE (haKTOPBI BIUSHUSL.

9. I'moGanbHbIe MO 001IETO coepx)aHus 030Ha. [100anbHbIE MO TpU3eMHON Y (-00IyYeHHOCTH.
10. 3armeHHBIN MeTon 30HAUpOBaHMA. McTopus pa3BUTHS CIlyTHUKOBOIO 3aTMEHHOIO 30HAMPOBAHUS,
OCHOBHBIC IMIOJyYCHHbIE pe3yabraTel. llemu W 3agaud  CIyTHUKOBOM ammaparypbl 3aTMEHHOTO
3ouaupoBanusi SAGE-3.

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

12. CucteMa MOHUTOPHHTA BEPTHKAJIBHBIX TPOQHIICH ra30BOr0 U a3p0O30JILHOIO COCTaBa aTMoc(hepsl B
o0anbHOM MacmTabe C BBICOKMM BEPTHKAJIbHBIM pa3pelIeHHEM, CIIyTHUKOBBIE W Ha3eMHBbIC
KOMIUIEKCHI.

13. MOHMTOPHHT BEPTHKAJIbHBIX poduiteii a3po30:1s, 030Ha, ABYOKHCH a30Ta, ABYOKHCH CEphI B LIEISIX
OTpelleNIeHUs] WX pOJM B TpOLeccax H3MEHEHHs KIUMara, OMOXMMHUYECKMX LHMKIAX W XUMHUH
armocepsl. JlonroBpeMeHHbIE TPEHIBI a9PO30JI€H U MaJIbIX T'a30BBIX COCTABIISAIONINX.

14. Teomerpust Habmonennit SAGE-3 npu 3aTMEeHHOM 30HIUPOBaHUU MO IuUcKy CONHILY, MO AMCKY
Jlynbl, TexHonorus o0GecriedeHusl KOHTPOJIS HAIpaBiICHUs yIia TOJIs 3peHus mpudopa, CyIleCTBEHHO
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
LEeNAX TeHEepaluu <«IKCICPUMEHTAIBHBIX» JaHHBIX, HCHOJB3YEMBIX Ui OTPaOOTKH aJIrOPUTMOB
UHTEPIPETALUU CITyTHUKOBBIX JAHHBIX.

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

19. Texnomnorusi onpenenenus kKoHTypa sipkoctu Conama. Texnomorus omnpenenenus rpanul] ConHina
JUTS KQXKJIOTO CKaHa.

20. Meron ompeneseHus] NOJIOKEHUS yriaa mons 3peHus npubopa Ha aucke Connua u JlyHb
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 TIPOITyCKaHHus arMocdepbl, Kak (QyHKIMH TpHUIENbHBIX BbICOT. OO0ocHOBaHWE BhIOOpa
BEJIMYHUHBI 111ara MO MPHULEIbHBIM BBICOTAM.

24. Metoapl pa3zaeneHHs BKIQJ0B Pa3IHMYHBIX KOMIIOHEHT arMoc(epbl B OCJIA0JCHHE 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. Metonsl peuieHuss OOpaTHOM 3aJayd MO OMNPENENICHUIO0 BEPTHKAJIBHBIX MpOoQMiIeh conep:KaHus
ra30BbIX KOMIIOHEHT U SKCTUHKLIUU a3pO30JIs.

27. TexHonorus NPUMEHEHMs IOJMHEMHOIo pacyera IIOIVIOIIEHUS JIMHUSAMM BOJSHOIO Ilapa B
CHEKTPaJIbHBIX KaHalaX C y4eTOM almnapaTHbIX (YHKLUUH KaHAJOB U 3aBUCHUMOCTH MHTEHCHUBHOCTEH H
KOHTYPOB JINHUH MOIVIOIIEHHS BOISHOIO Iapa OT TeMIepaTypbl U JaBJIeHHs aTMOC(HEphl BAOIb TPACCHI
30HIUpPOBaHusA B nuamnazone 920-960 M.



28. TexHomorusi anmpoKcUMAalus BHEIIHEH NPOTHOCTUYECKOH HH(POpPMAMK O BEPTUKAIbHBIX
npouisIX TeMIepaTypbl M JaBIEHHS B y3JaxX IIOOATbHOW CETKM Ha KOOPAMHATHI HaONIOICHMH,
WCIOJIb30BaHUE 3TOH HMH(POpPMALMU B KaueCTBE HYJICBOTO MPHUOIMKEHUS, MPUMEHEHHE TEXHOJIOTHU
MOJIMHEHHOTO pacyeTa CyMMapHOTO TIOIIOUICHUS Y3KMMH JIMHUSAMHU B CIEKTPAJbHBIX KaHajax
MHUPUHOH 2 HM [Js CO3JaHMsl CIPABOYHBIX TaOmuu. TexXHOJOrus HHTEPIONSUUN Ha OCHOBE
UCTIONIb30BaHMs TAOIHII.

29. llenu u 3amauu CIyTHUKOBOW ammaparypbl 30HIupoBaHus atmocdeps! B Haaup OMI. Uctopus
Pa3BUTHS CIIyTHUKOBOTO HAJMPHOTO 30HIUPOBAHUS aTMOC(EPbl, OCHOBHBIC MTOJyYEHHbIE PE3YIIbTaThI.
30. IlpuniunuanbHas ONTHYECKas CXeMa CIyTHHKOBOM ammapaTypbl 30HAMPOBAHUS B HAAUD,
TaKTUKO-TeXHUUYECKUe naHHble argaparypbl OMI. [eomerpusi HabmroneHwWid NpU 30HAMPOBAHUM B
HaJup.

31. Hukmnorpammel paboThl M perucTpanuu JaHHbX ammnaparypsl OMI. Onpenenenue TpeGoBaHUH 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. Merox pacdyera NOTOKOB BOCXOJSILETO COTHEYHOTO M3ITyUSHHs, IPOLICAIIET0 Yyepe3 arMochepy u
paccessHHOTO MOACTHUIIAIONIEH TOBEPXHOCTHIO.

3. AnropuTMBl M TEXHOJOTHS ONPEAETIECHUsS CHEKTPaJIbHON (YHKIMH MPOITyCKaHHS aTMocdepsl B
KaHanax Y® ¥ BUIMMOIO AMana3oHa NPy 30HIUPOBAHUN B HAJTUD.

4. TexHONOTHS KaJHOPOBKH JUIMH BOJH CIEKTPAIBHBIX KAHAJIOB M y4eTa JCrpajiallid ONTHYECKUX
3JIEMEHTOB Ha OCHOBE IPEINOIETHBIX KAIMOPOBOK U KaMOPOBOK B OJIETE.

5. OCHOBHOE COOTHOILEHHE JJIs OIpEJesIeHUs] MHTEHCUBHOCTH BOCXOAALIEH OT BEpXHEW IpaHULIbI
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 1 BuABl J1a3epoB, padoyue Tela Ja3epoB, CIOCOOBI HAKAYKH, BO3MOXKHBIE CIIEKTPaJbHBIC
JMana30Hbl, IIMPUHBI IMHUH U3ITy4eHHs, CTAOMIBHOCTD 110 MOIIHOCTH U IJTMHE BOJIHBI.

11. CymecTtBylomue OTEYECTBEHHbIE M 3apyOeKHBbIC JIa3epHBIE CHCTEMbl sl 30HAWPOBAHUS
MPUPOIHBIX CPEJl, TAKTUKO-TEXHUYECKHE XapAKTEPUCTHKH JIA3EPHBIX CUCTEM.

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

13. HM3MeHYMBOCTb adpO30JILHONM KOMITOHEHTHI aTMmocdepsl. BiusiHHE KpYIHBIX W3BEpKEHHWH Ha
a3pO30JIbHYI0 KOMIIOHEHTY aTMOC(EpHI.

14. Anp0eno pa3nu4HBIX THIIOB MOICTHJIAIOUIMX MOBEPXHOCTEH MpPU CIYTHHKOBOM 30HAMPOBAHUM.
CrexrpanbHasi 3aBUCUMOCTh anbbeno B YO, sunumom u MK nuanazonax. PaccenBaromme cBoiicTBa
MOJCTUJIAIOIIUX [TOBEPXHOCTEH.

15. ®usndeckue OCHOBBI ONPEIEIICHNS XapaKTEPUCTHK 30HAUPYEMOW CPEIbl JTa3€pPHBIMU METOIAMHU.
JlomiepoBCKU U KOPPELIMOHHBIA METO]I OIIPEEIIEHUS] KOMIIOHEHT CKOPOCTH IIEPEHOCA OTPaXKaroIuX
CTPYKTYp AJIA pacueTa Mojueu BeTpa.

16. JIlucTaHIMOHHOE ONPEEIIEHNE TONIEPEYHOTO BETPA Ja3E€PHBIMU CUCTEMAMH.

17. JlazepHble METOIBI ONPEAEIEHUs] COAEP)KaHMS Ta30BbIX KOMIIOHEHT atMmocdepsl. OmnpexneneHue
COZEp KaHUsl BOISHOTO TMapa MO BEJIMYMHE OCNabiICHUs M3JIyYeHHs] B JIMHUAX MOMIOLICHHUS BOASHOTO
napa.

18. Jlumape! i onpeneneHus a’posons armochepsl. [IpenmyinecTBa 1 HEAOCTATKU MCIIOIb30BaHUS
s¢pexTa KOMOMHALIMOHHOTO PacCesHUs AJsl IMCTAaHIMOHHOTO JIMIAPHOTO 30HANPOBAHUH.

19. Mertoapl HMHTEpHpeTalMy JAHHBIX JIA3€PHOTO 30HAMpoBaHMA. lIpsmble M oOpaTHbIE 3agadd.
OcHOBHBIE METOIBI pPELICHHA OOpaTHBIX 3ajJad Ja3epHOro 30HAMpoBaHMs. OIEHKAa HOrPEHIHOCTH
peleHusl.

20. JIunapHble n3MepeHus TypOyIEHTHBIX CTPYKTYP B IPHU3EMHOM CJIO€.

21. Omnruueckoe W Jla3epHOE  30HAMPOBAHME BEPXHUX CIOEB  MOPCKOW  IOBEPXHOCTH.

Onroakyctuueckuii Merox 30HAMpoBaHUSA. OMBIT HCHOJNB30BAHUS  J1a3€PHO-ATBTUMETPUYECKOM
cucrembl GLASHa cniytHuke ICESAT.



22. MHOTOBOJIHOBBIC JIUJAPHI JUIA WUCCICAOBAHUS MPHU3EMHOro ciosi arMocgepsl. OnucaHue MeToaa
i depeHanbHOro NomomeHus. MHOTOBOJIHOBAasE METOIMKA /ISl pa3/ieieHus BKJIAAA MOTVIOMIECHHS
JNPYTUMH ra3aMy U yueTa CIIeKTPpaJbHON 3aBUCUMOCTH OCTIa0IeHUS U3IIyUYEeHUS a3pP0O30JIEM.

23. JlupgapHble u3MEpeHUs TYpOYJCHTHBIX CTPYKTYp B IpH3eMHOM cjoe. KiroueBble MOHATHUS
TypOyneHTHOCTH aTMocdepsl. PU3NUECKue OCHOBBI BIUSHUSA TypOYyJIEHTHOCTH Ha PacIpOCTPaHCHMS
na3zepHoro msnydenus. KorepeHTHbIe 1 HEKOTepEHTHbIE JOIUIepOBCKHe auaapel. 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

OLIEHKA «3aYTEHO» BBICTABIISIETCS CTYICHTY, IIPOJIEMOHCTPUPOBABLIEMY TBEpIBIE,
CUCTEMATHU3NPOBaHHbIC 3HaHNS MaTepuasa IIpy OTBETE Ha BOIIPOCHI.

OLICHKA «HE 3a4TEHO» BBICTABIISICTCS, €CIIM BO BPEMsI OTBETa Ha BOIPOCHI CTYJACHT ITOKA3bIBACT, YTO HE
3HAeT OOJIBIIEH YacTH OCHOBHOTO COZEPIKAaHHUS MaTepUaIOB PEAMETa, JIOIYCKAeT rpyOble OIUOKH TpU
(dhopMyIpoBKax 0a30BBIX MOJIOKEHUH, BXOSIINX B MaTepuaibl Oniera.

OIIEHKA «OTJINYHO (10)» BBICTaBIISIETCS CTYZIEHTY, MOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTU3UPOBaHHBIC, IIyOOKME 3HAHUS Y4eOHOW MPOrpaMMbl JUCHMILIMHBI P OTBETE Ha BOIIPOCHI
9K3aMEHAIIMOHHOTO OnieTa, a Tak)Ke Ha JONOIHUTEIbHBIE BOIIPOCH! (BHE SK3aMEHALMOHHOTO OMjeTa) u
3aa4ydl 10 MPOrpaMMe JTUCIHUILINHBI.

OLICHKa «OTINYHO (9)» BBICTABISIETCS CTYJACHTY, IOKa3aBIIEMy CHCTEMaTH3MpPOBAaHHbBIE, IIIyOOKHE
3HaHUSl y4eOHOW MporpaMMbl JUCHUIUIMHBI MPH OTBETE Ha BONPOCH 3K3aMEHALIMOHHOTO OWieTra, a
TaKXe Ha JOIOJIHUTEIbHBIE BOIPOCH! (BHE 9K3aMEHAIIMOHHOTO OMJIeTa) MO IpOorpaMMe AUCIUIIIUHBL.

OLICHKa «OTINYHO (8)» BBICTABISIETCS CTYJACHTY, IOKa3aBIIEMy CHCTEMaTH3UpPOBAaHHbBIE, IIIyOOKHE
3HaHUSl y4eOHOH NporpaMMbl AMCLUIUIMHBI MPH OTBETE Ha BOIPOCHI 3K3aMEHALIMOHHOTO Ouiera u
IIpaBUJIbHBIE OTBEThl HE MEHEE 4YeM Ha JBa M3 TpeX JOIOJHUTENIBHBIX BOIPOCOB (BHE
9K3aMEHAIIMOHHOTO OMIeTa) Mo MPorpaMMme TUCIHUILTIHBL.

oueHka  «xopomo  (7)»  BBICTaBISETCS  CTYIEHTY, MPOIEMOHCTPHPOBABLIEMY  TBEPIBIE,
CHCTeMaTH3UPOBaHHBIE 3HAHUs MaTepHaja 3K3aMEHAIlMOHHOTO OWjeTa, HO JOIYCKAIoIIeMy B OTBETE
Ha BOIPOCHI IO OWUJIETYy WM AONOJIHUTENbHBIC, YTOUHSIOIIME BONPOCH B paMKax OujieTa HETOYHOCTH,
HE CBSI3aHHbIE C IPUHIUNNAIBHBIMYU OIIMOKAMH WM HE 3HAaHWEM MaTepHaa.

OLICHKAa «XOpomIo (6)» BBICTABISIETCS CTYACHTY HPOJEMOHCTPHUPOBABIIEMY, CHCTEMAaTU3UpPOBAHHBIC
3HAHHUA Marepuaya dK3aMEHAIIMOHHOTO OWieTa, HO JIOMYCKAIOUIeMy B OTBETE Ha JOIOJHUTEIBHBIC,
YTOUHSIIONINE BOMPOCH! (He Ooiee MsITH) B paMkax Owiieta He Ooliee JBYX OIMMHMOOYHBIX OTBETOB, HE
CBSI3aHHBIX C IPUHLIUIHATIBHBIM HETIOHUMAaHUEM MaTepuaia.

OLIEHKa «XOpomo (5)» BBICTABIACTCS CTYIACHTY MPOAEMOHCTPUPOBABIIEMY, CHCTEMATH3UPOBAHHBIC
3HAHMA Marepuana ’K3aMEHAIlMOHHOTO Ouiera, HO JOMYyCKAIOIIEMy B OTBETE Ha JOIOJIHUTEIbHBIE,
YTOUHSIOLINE BOIPOCH (He 0ojee mATH) B paMKax Omiieta He OoJiee YeThIpeX OMIMOOYHBIX OTBETOB, HE
CBSI3aHHBIX C MIPUHLUINAIBHBIM HETOHUMAaHUEM MaTepuaa.

OLICHKA «YJOBJICTBOPUTEIbHO (4)» BBICTABIACTCS, €CIM BO BpeMs OTBETa Ha BOIPOCHI
9K3aMEHAIIMOHHOTO OUJIeTa, a MpU HeOOXOAMMOCTH H JIOTIOIHUTEILHBIX BOITPOCOB (BHE paMOK Ouiera)
CTYICHT IOKa3bIBACT HETBEPAOC 3HAHHE 0A30BBIX IMOJOKCHHH, CBA3aHHBIX C MaTepUaloM OWJeTa W
JOIOJIHUTEBHBIX BONPOCOB (JIOMyCKaeT OUIMOKM B ONpEAETICHUsX, (yHAaMEHTaJIbHbIE 3aKOHAX, W
T.I.), JOIYCKAaeT HapyUICHWE JIOTMYECKOW TOCIEAOBATEIbHOCTH IIPU OTBETaX, HO TPU ITOM
JEMOHCTPUPYET 3HAHHUE OCHOBHBIX Pa3/eioB y4eOHOM MporpaMmel.

OIIEHKa «YyHOBIETBOPUTENHHO (3)» BBICTABISETCSA, €CIM BO BpeMs OTBETa Ha BOIPOCHI
9K3aMEHAIIMOHHOTO OMJIeTa CTYACHT IOKa3bIBaeT Pa3pO3HEHHBIM XapaKTep 3HaHHi, HEYETKUE, HO Oe3
rpyOBIX OMMUOOK, (HOPMYITHPOBKH 0a30BBIX MOJOKEHUH, BXOJSAIINX B Marepualibl Ouiera, JoImycKaeT
HapyLICHUE JIOTUYIECKOHN MOCIIeI0BATEeIbHOCTH B U3JIOKECHUH IPOTPaMMHOTO MaTepHaia, HO MPHU 3TOM
JIEMOHCTpPUPYET 001iee TOHMMAaHKUE U KITIOUeBbIC 3HAaHUSI OCHOBHBIX Pa3leoB Y4eOHOM IPOrpaMmBbl.



OIICHKA «HEYJOBJICTBOPUTEIBLHO (2-1)» BBICTABISIETCS, €CIM BO BpeMsi OTBETAa Ha BOIPOCHI
9K3aMEHAIIMOHHOTO OWJIeTa, CTYIEHT IIOKa3blBaeT, YTO HE 3HAeT OoJiblIedi YacTh OCHOBHOIO
COZIep)KaHUsl MaTepUAIOB OWIleTa, JONMyCKaeT TpyOble ommOKu mpu (OPMYIHPOBKaX 0a30BbIX
MOJIOKEHUH, BXOISIIMX B Marepuasbl Ouiera; BO BpeMs OTBETa Ha BONPOCH Omiera oOpariaercs K
CIIPaBOYHBIM MarepuanaM (KOHCIEKTaM JIEKIIUHA, CEMUHAPOB U TIp.).

5. MeTonuyeckne MaTepuaJbl, onpeaesioIe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHN, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

3ader B 9 cemecTpe CIyXHUT (OPMOIl MPOBEPKU YPOBHS YCBOCHHS CTyACHTAMHU 0a30BbIX MOJOKEHUHN
IpOrpaMMbl U TPOCTABISAETCA IO pe3yabraraM pyOeKHOTO KOHTPOJS M IOCEIAeMOCTH 3aHATHH
cTygeHTaMu. il CTyIeHTOB, KOTOphIE MOceTwIn B 9 cemecTpe MeHee 75% 3aHATHH Ha MOCIETHEM
3aHATUU IIPOBOJUTCS YCTHBIH OIPOC C MCIIOAb30BAHUEM BOIIPOCOB, OTHOCAILIMXCS K Iporpamme 9
cemecTpa.

JuddepeHurpoBanHblii 3aueT 1mo mucuuiuinHe B 10 cemecTpe sBISETCS 3aKIIOYUTEIBHBIM JTarioM
M3Y4EHHsI BCETO Kypca M UMEET LIeJIbIO IIPOBEPKY 3HAHUI CTYACHTOB 10 TEOPUH U BBISBICHUE HABBIKOB
NPUMEHEHHS TIONyYCHHBIX 3HAaHMW TIPH pEIICHHH TMPAKTHYECKUX 3a/Jad, a TaKkKe HaBBIKOB
CaMOCTOSITENIbHOM pabOThl € pPEKOMEHJOBAaHHBIMHM y4YEOHO-HAYYHOW JIUTEPATypoil W HMHTEPHET
pecypcamu. JuddepeHunpoBaHHbI 3a4eT INPOBOJAMTCS B YCTHOW (OpME B COOTBETCTBUH C
KpUTepusMH  oneHuBaHMs. CTyIeHTBl C pa3pellieHMsi NpernoiaBarelii MOTYT —IOJIb30BaThCs
KOHCITIGKTAMH JICKIMi, CEMHHApOB, CIIPAaBOYHOW JIMTEPaTypoldl TOJIBKO BO BpEMs MOATOTOBKH K
T epeHIIMPOBaHHOMY 3a4ETYy.



