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)

10 AMCIMILINHE: dusnyecKkre 0OCHOBBI JUCTAaHIIMOHHOTO 30HANPOBAHUS
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: I'eoxocMuYecKre HayKH ¥ TEXHOJIOTUH

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

Kypc: 4
KBaJIMpUKALS: GakanaBp

Cemectpbl, HOpMBI IPOMEIKYTOUHON aTTECTAIHH:
7 (ocennuii) - 3auet

8 (BeceHHuit) - Jxk3aMeH

AynutopHbIX yacoB: 105 Bcero, B TOM 4HcIE:
nexuuu: 60 gac.
ceMuHapsl: 45 vac.
nabopatopusele 3ansaTus: 0 gac.

CamocrosrensHas padora: 90 yac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 225, Bcero 3ad. e11.: 5

KonmuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocraBui: T.B. KonapanuH, 1-p ¢pus.-mar. Hayk, mpodeccop

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



AHHOTANMA

Kypc «®uzndeckue 0CHOBBI AUCTaHIMOHHOTO 30HAMpoBanus ([3)» mpencrasnser co0oii mocae0BaTeIbHOE
W3IIOKEHUE MPHHIUIOB (YHKIMOHUPOBAHUS aBHakocMuuecknx cucteMm (J/13), QyHmaMeHTaIbHBIX OCHOB
¢u3MYeCKuX MeXaHW3MOB (OPMHUPOBAHMS CHUTHajla B BHJEC OBJIEKTPOMArHUTHOTO, B OOILIEM ciydae
HOJISIPU30BAaHHOTO M3JIy4YEeHHUS, B PA3IMYHBIX JMAla30HAX CHEKTpa B CUCTEME «IIAaCCUBHBIA W/MIM aKTMBHBIN
uctounuk mznyyenus (M) —armocdepa (A)— noacrunatomas nosepxHocts (I111), Mopenupyromas peaabHbie
npupoaHbie oOpa3oBanusi — atMocdepa (A) — npueMHuk uznydenus: ([1M) na GopTy aBHAMOHHOTO W/WITH
KOCMHYECKOTO HOCHTEs». B Kypce Takke HM3y4aroTcs MareMarHdecKue, B TOM YHCIE MPHOIMKECHHBIC
(«omepaTuBHBIC WM OBICTPBIE») METOABI pacyeTa Takoro CUTHana (mpsiMasi 3ajgada), ¥ METOJbl PEelICHUs
00paTHBIX, HEKOPPEKTHBIX 3a7a4 BoccTaHOBIeHUs cBoicTB A n/uiu 111 o pe3ynsratam n3MepeHus CUrHaia.
B pesynbsrare ocBOEHUs Kypca CTYACHT JOJDKEH MOJIY4YHUTh HOBBIE 3HAHHS B MEXAUCIMIUIMHAPHON 00NacTu, K
KOTOPOW OTHOCATCSI TexHoJjoruu /I3, sBisromuecs: Ba)KHOM COCTaBHOM YacCThI0 COBPEMEHHON KOCMHUYECKOH
nHpopmaruky. [IpakTHueckun 3HAYMMBIM pE3yIbTaTOM OCBOCHHUS Kypca sBiseTcs (opmupoBaHue y
00ydJaromerocsi KOMIETCHLNH, CHOCOOCTBYIOIIUX TBOPYECKOMY IOAXOAY K PELICHHIO CYILECTBYIOIIUX H
MEPCIEKTUBHBIX MPAMBIX, U OOpaTHBIX 3a1a4 (3, CBA3aHHBIX KaK C MPOEKTHPOBAHUEM HOBOI CITyTHHUKOBOM
anmaparypsl, 00paboTKO MHOTOCHEKTPAJIbHBIX M TUIEPCIEKTPaTbHBIX M300paskeHuid J{3, ucnonb3yembix B
00nacTé KIMMaTOJIOTHH, METEOPOJIOTUH, OKEAHOJIOTHH, PAllMOHAIBHOTO MIPHUPOIOIIOIb30BaHNS, CIICIIUAIBHBIX
3a1a4y HaOJIOIeHUS M pacTio3HaBaHus u ap. Kypce siBisieTcs BayXHOH NPEANOCHUIKOMN ISl U3y4eHUs CTyICHTaMHU
KJIFOYEBBIX JHMCLUIUIMH B paMKax Marucrepckoil mporpammel «Kocmuueckne MHGOPMAIMOHHBIE CHCTEMBI.
CBs13b, HaBUT AU, TUCTAHLIMOHHOE 30HAUPOBAHUEY.

1. leau u 3apauun

eap AUCUMNIIMHBI

[l CHHTE3MpOBAaHUE 3HAHUH, IOJYYCHHBIX CTYIEHTaMH Ha TNPEIBIAYIIMX JTarnax oOydeHHs II0
HanpasieHuto «llpuxiagHele MaremMaTHka W (QHU3MKa» M POACTBEHHBIM HAIMPABICHHUSM OATOTOBKH
OakanaBpuaTa, U HOBBIX 3HAHWM, NPUOOPETAEMBIX B IPOLIECCE U3YUEHUs AUCIMIUINHBI, HEOOXOANMBIX,
KaK sl pacIIupeHusi OOIIETEeOpPEeTUYECKOM MOATOTOBKH CIEUMAINCTa B OONAacCTH COBPEMEHHBIX
KOCMHYECKUX HH(OPMALMOHHBIX CHCTEM, TaK W Ul NPAKTUYECKOIO HCIOJIB30BaHUS B OymyIei
npoeCCUOHANBHON  ACATEIbHOCTH, CBSI3aHHON C COBEpIICHCTBOBAHWEM CYIIECTBYIOIIUX U
pa3paboTKol ePCIEKTUBHBIX TEXHOJIOTHIA aBUakocMuieckoro J13.

3agaum AUCHUILUIMHBI
[J mpuobperenne oOydarommMcst GyHIaMEHTAIBHBIX 3HAHUN B 001acTH (PU3MUECKUX OCHOB TepeHoca
Y B3aMMOJICHCTBHS DIICKTPOMArHUTHOTO U3Ty4YeHUs (B 00IIEeM Cllydae MOISIPH30BAaHHOTO) CO CIUIOUTHOM
Cpenoil M rpaHMIAMH pasJielia, MOJICIUPYIOLINX pealbHble MPUPOIHbIE 00pa30BaHMU U TEXHOT€HHbIC
OOBEKTHI; OCBOCHHE COBPEMEHHBIX MaTeMaTHYeCKHUX METOJOB pEIICHHs HPSMBIX U OOpaTHBIX 3a/ad
A3;
[l ¢opmupoBanue y oOydaromMxcs MOHHUMAHUS pOJAM U MecTa (yHAAMEHTAJbHBIX 3HAHUH,
HEOOXOAMMBIX ISl PELICHHs 3a/1ad, CBSI3aHHBIX C IPOCKTUPOBAHMEM IEPCHEKTUBHOW CITYTHHKOBOM
anmaparypbl, OOpa0OTKOH MHOTOCIEKTPAILHBIX M THIIEPCIECKTPAILHBIX H300paxkeHuid [I3 m wux
UCIIONIb30BaHUsI B O0JAacTH  KIMMATOJIOTHH, METEOPOJIOTHH, OKECAaHOJOTHWH, PAlHUOHAIBLHOTO
MPUPOOIIOIb30BaHMUS, CIICIIMAIBHBIX 331a4 HAaOII0ONeHHUs U PacliO3HaBaHUA U 1p.;
] mproOpeTeHre HaBbIKOB JJIsl KAYECTBEHHBIX M KOJMYECTBEHHBIX OLCHOK KIIIOUEBBIX XapaKTEPHCTHK,
(OPMHUPYIOIINX CUTHAJIBI B ONITHKO-JIEKTPOHHBIX 1 CBY ceHcopax aBHakocMUUecKoii anmaparypsl 13;
[] HayyuTh OOYYAIOIIMXCS HCIONB30BaTh OONIETEOPETUYECKNAE 3HAHUS B IPEIMETHOH 007acTH
nucnuruirabl pyu BeimonHeHnn HUP n BKP B GakanaBpuare u maructparype, a Takxe chopMUpoBarh
3a7en s YCHIEUIHOTO OCBOGHHMS JIUCHUIUIMH — MarucTepckoil mporpammbl  «Kocmmdeckue
uHpOpManMOHHbIe cucTeMbl. CBs3b, HaBUTraluUs, MUCTAHIMOHHOE 30HIUPOBAHHE» M POICTBEHHBIX
MarucTepCKuX Mporpamm.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

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

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BBIACISA 3TaIlbl €€ PEeIICHus,
JIEHCTBUS IO PELIEHUIO 331a41

YK-1 CriocobeH oCyIIecTBISTh [TOUCK,




KPMIMYCURMM dHAJIMS M CMHITS nHypupmaunu,
NPpUMCHATH CHUCTEMHBIN MOJXO JJIsI peuicHud
IIOCTAaBJICHHBIX 3aaa4

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BbIOUpaeT
nHpopMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! MOCTaBICHHON
3a7a4n

OIIK-1 Cnocoben npuMeHSTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKUe MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHI M OLICHKH

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHbBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
MPOrpaMMHBIEC CPEACTBA MIPU PEIICHUHN 33149
poheCCUOHATBHOM JIeTENLHOCTH, COOTIOnas
TpeboBaHUg MHOOPMAITMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTEIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

OIIK-4 CriocobeH ocymiecTBiIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (M)
TEXHOJIOTHYECKOH MH(OPMAIIUK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKJIAJHBIX 3349

OIIK-4.1 Bnameer MerogaMM HAay4yHOTO IIOMCKA H
MHTEJJIKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoHaNbHON AEATEIbHOCTH

OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAyYHO-TEXHHYECKOI
n (wiM) TexHoJOorHmYeckod wuHpopMauud B OOJACTH
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-4.4 Bnageer HaBbIKaMu pabOTBl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NIOJyUEHUsI, XpaHEHUs U
00pabOTKM Hay4yHOUW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(yHIaMEHTANbHBIX U IPUKIATHBIX
HCCIIeOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTUYECKUE METO/Ibl UCCIEI0BAHUMN, U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTEIbCKOM,
WU3MEPUTEIbHO-aHATUTUYECKOHN 1
TEXHOJIOTUYECKOH anmnaparype

OIIK-5.2 OO0OmnazaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWUU HA OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U IPyTUX UCTOYHUKOB

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

I1IK-1.1 Bnameer  yHmameHTambHBIMH
3aKOHAMU M TEOPHUSIMU COBPEMEHHOU (DPU3UKH

IIOHATUSAMU,

[IK-1.2 Hmeer miyOokoe 3HaHME W IMOHMMaHUE Oa30BBIX
MaTeMaTHYeCKUX JUCLUILUIMH

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

[1K-1.9 3HaeT nepeyeHb BeAyIUX NEPUOTUICCKUX HAyUHBIX
U3aHUH W CIIOCOOEH BBIIENATH AaKTyaJbHbIC HAy4HBIC
myOIMKauy B Mpo¢ecCHOHANBHOM 061acTu

[1K-2 CriocobeH aHanu3upoBaTh MOTyYCHHBIC B
XO0JIe HayYHO-HCCIIEe0BATENLCKON paObOThI
JIAHHBIC U J€J1aTh HAyYHBIC BHIBOJIBI
(3aKITrOUCHMS )

[IK-2.1 Bnangeer merojamMH CTaTHCTUYECKOW OOpabOTKH U
aHaJIM3a Hay4YHbIX JTaHHBIX

I[IK-2.2  VYMeer HaxoOUTh  KIIOUEBBIC
OTIpECIAIONINE H3y4yaeMoe SIBJICHHE,
YUCJICHHBIE OLICHKHU MO MOPSAIKY BEITUYUHBI

napamMmeTphl,
U IIPOU3BOIUTH

[MK-2.3 CrniocobeH npencTaBisTh HayuyHbIC YTBEPKICHUS, UX
00OCHOBaHMSI M J0Ka3aTelIbCTBA, HAYYHBIE MPOOJIEMBI U HX
pemieHnss SCHO W TOYHO B TEPMHUHAX, IOHATHBIX JUIs
npoeCCHOHANIBHON ayTUTOPUM, B NHUCBMEHHOH M YCTHOU

dopme

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[IK-4.1 3naer ynciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

[IK-4.2 3HaeT UCTOYHUKM TIPOMCXOXKACHUS M yMEET
[IPOU3BOIUTH  OLIEHKY  IOTPELIHOCTH  MU3MEPEHHH U
JIOCTOBEPHOCTH SKCIIEPUMEHTANIBHBIX PE3YIBTATOB

[MIK-4.3 CnocobeH 0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOesIei




3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HATb.

YMETb!

[l OCHOBHBIE HampaBI€HUS NPHUMEHEHHS adPOKOCMUYECKHX METOAOB, HCIOJIB3YEMBIX IS
JUCTAaHIMOHHOTO  M3y4eHus  arMocdepbl, TMOBEpXHOCTH  3eMid, MOpeH U OKEaHOB,
MPUPOAHO-TEXHOTEHHBIX OOBEKTOB;

[J 3akoHBI W3nyudeHusi abcomoTHO uepHoro Tena (AUYT) mius Bakyyma, cpel OTIUYHOW OT Bakyyma,
MHXXEHEPHbIE METO/IbI pacueTa u3nydeHuss AUT [uisi KOHEUHBIX CLIEKTPAJIBHBIX HHTEPBAJIOB;

[J OCHOBBI TEOPUH B3aUMOIECHUCTBUSA €CTECTBEHHOI'O U IOJIIPU30BAHHOIO U3JIYUYEHUS C U3IIyHarOLUMU,
MOMIOLIAIOIIMMY M PACCEUBAIOLIMMH CIUIOIIHBIMU CpeiaMu B paMKax (heHOMEHOJIOTMYECKOTO MOIX0/a;
] ¢m3mueckue 3aKOHbI U (PU3HUKO-MATEMATHUECKUE MOETIH, JISKAIINE B OCHOBE OMHMCAHUS ONTHYECKUX
CBOMCTB CILTOIIHOM cpebl ¥ MOACTUIAIONIEN TOBEPXHOCTH;

[J OCHOBHbIE IIOHATUS, OLPEACICHUS U YPaBHEHHUS, UCII0JIb3yEMbIE IIPU IOCTAHOBKE U PELIEHUU;
MPSAMOM 3a/1a4M pacueTa Mo U3IyUYEHHUS B BaKyyMe U B HEOAHOPOAHON CIUIOLTHOW Cpefie;

[} o01IyI0 MOCTAHOBKY, METO/Ibl YIPOILICHUS U PELICHHUs NPsAMBIX U 00paTHbIX 3a1a4 /{3 atmocdeps! u
MOJCTUJIAIOIIEH TTOBEPXHOCTH 3EMIIH.

[J IpUMEHSITh Ha MPAKTUKE OCHOBHBIC MOHATHS, (PUZNKO-MATEMATHIECKIE MOAEIH H METOIbI PEIICHUS
HpsAMBIX U 00paTHBIX 3a1a4d /3;

[J HA OCHOBaHMHU METOAA OLIEHOK IPOM3BOIUTH 0OOCHOBAaHME W YIPOIICHUE MOCTAHOBKHU HPSMBIX H
oOpatHbIX 33124 JI3;

[J MpPOW3BOIWTH YWCIICHHBIC OLIEHKU KJIIOUEBBIX XapaKTEPUCTHUK, (GOPMHUPYIOLIMX IOJIE HU3IyYCHHE B
BAKYYME U B IOIVIOIIAOIIEH, paCCEUBAIOILIECH U U3JIyYarOLIEN CIUIOIHON Cpeae;

[J opmynupoBaTh MOCTAHOBKY 3a/1a4d pacueTa CUTHaJa, perucTpupyemMoro runoreruyeckum [11;

[l ocBauBaTh HOBBIC IIPEIMETHBIC OONACTH, TEOPETHYECKHE TIIOAXOAbI M 3KCHEPUMEHTANIbHBIE
METO/IMKH, CBSI3aHHBIE C A9POKOCMUYECKUMHU cucteMamu [13.

BJIAJIETD:

[J HaBBIKAMHU yCBOEHHS OOJBIIOr0 00beMa MEXAUCUHUILTMHApHOW WH(opMaruu B 00NacTH (U3NKU
armoc(epbl, TeOpHH MepeHOca U3ITYYEHHsI, aKTHBHOTO HCIOJIB30BAHUS METOJOB PEUICHUS HPSMBIX H
00paTHBIX 33a/1a4 B Pa3JIMYHBIX PUIIOKEHHUSAX;

[] Ky/nbTypoW TIOCTaHOBKM W MOJCTUpPOBaHUsS (U3MUECKUX 3amad B oOmactu /I3 W CMEXKHBIX
MPEeIMETHBIX cdepax;

] HaBBIKAMH TOCTAHOBKM THUIIOBBIX 33/1a4 CHHTE3a ONTHKO-DJICKTPOHHBIX MACCHBHBIX M AKTHBHBIX
KOCMHYECKUX cUCTeM /13 ¥ IPEeCTaBICHUSMH O MyTSAX UX PEIICHHUSI.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

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

TpynoeMKOCTb 110 BUaM YUeOHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 OcCHOBBI TEOpMH TEpeHOCca JYYHCTOU 20 15 15
9HEPI'UHU B CIUIOLIHBIX Cpelax
[Ipsimass 3amaua mepeHoca U3IydeHUs B
2 CHCTEME «IIOACTWJIAIOWIAS MOBEPXHOCTb- 10 15 15
arMocgepa» (0OCHOBBI TEOPHUH )
3 OneMeHTh! GU3NIECKON THAPOAMHAMUKI 7 20
4 OOparHple  3aa4d  JAWCTAaHIMOHHOTO 30 4 20
30HIUPOBAHUS (OCHOBBI TEOPHUHU)




[Tpumeps! penieHns: IpSIMBIX 1 0OpaTHBIX
5 4 20
3amad /13
Hroro yacos 60 45 90
[TonroToBka k 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 225 yac., 5 3ad.en.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 7 (OceHnuii)
1. OcHOBBI TEOpHUH MTEPEHOCA JTYYUCTON SHEPTHH B CIUIOIIHBIX Cpelax

OcHOBHBIE HamNpaBiCHUs MpUMEHEHHs MeToAoB JI3 mis m3ydenus armocdepsl W moAcTUIArONIEH
noBepxHocTr. OOmas xapakrepuctuka MetofoB J[3. deHoMEHOJIOTHUYecKUid TOAXOI B TEOPUHU
nepeHoca u3inydeHus. OCHOBHBbIE TMOHSATHS. 3aKOHBI M3My4YeHHsS a0OcomoTHO uyepHoro tema (AUT).
VYpaBHenue mnepenoca Jsyuuctoil oHeprun (YIUID) nnsg wusnywaromiei, mnomiomammend U
pacceuBaroliell cpenpl. I'mmoresa O JOKAIBHOM TEPMOJMHAMUYECKOM pPaBHOBECHH. [paHMUYHBIE
yenoBus ansa YIUID. WM3mywarenbHble, MOromiareabHble M OTpaXkaTeJdbHbIE XapaKTePUCTUKU
HeYepHbIX MoBepxHocTell. OCHOBHBIE MEXaHU3MbI W3TYYEHHS, MOIVIOIICHUS U PACCESIHUSA B Ta30BBIX
cpenax. CnekrpanbHble KO3(D(UIIMEHTH MOMVIOMIEHHs Ha IPUMEpe ABYXaTOMHOH MOJEKYJIbI.
KonebarensHo-BpamarensHas (R-V) momoca monekynsl. duarpammsr @optpa. Kosddunments
Oiinmreiina, MTHTEeHCHBHOCTD (CHila) CHIEKTPaIbHON JTUHUHA. MeXaHU3Mbl VIIUPEHUsS] CIIEKTPATbHBIX
muauii. Kontyp @oiirra. Kosgduunent n naaukarpuca paccessHus. MonekyisipHoe (peneeBckoe) U
a’po3osbHOe paccessHue. OcHOBBI Teopuu Mu.

2. Ilpsimast 3amaua mepeHoca M3JIy4YeHHUs B CHCTEME «IIOJCTHIIAIOLIAsl MOBEPXHOCTh- arMochepar
(ocHOBBI TEOPHUN)

OnHoMepHas (TIOCKOCTpaTU(QHUIIMPOBAHHAS) MOJIETh MTEPEHOCa H3ITyueHHs. AbOeI0 OJHOKPATHOTO
paccesHus. [paHuvHBIC YCIOBUSL Ui CHCTEMBl «IOACTWIAIONIAS MOBEPXHOCTb- arMocdepay.
Tpancopmanust us3nydeHuwss B HepacceuBaroniei cpene. Pemenne VYIIJIID B kBagparypax.
Crextpanpible (DyHKIMH TIPOIMycKaHus W mnoriomeHus. OcoOeHHOCTH OCPEAHEHHUsS! MO CIEKTPY
pemennst YIIJID wa mpumepe runoretmueckux MK — mpuemHHKOB. DKBHBaleHTHAs UIMPHUHA
MonekynsapHoi R-V mornocel. DkBuBajeHTHas MIMPUHA HM30JIMPOBAHHOW CIEKTPAaTbHOW JIMHHU.
Oynknus JlagenOypra-Paiixe. IIpuOnimkeHHbIE METOIB WHTETPUPOBAHUS IO CIEKTPY pEIICHUS
YIUID. TIlonuwneitnple wmetonbl. Mogenmu monoc. PerymspHas W craTucTHYecKass MOJICIH.
[TpubamKeHHBIE METO/IBI PELICHUS MPSIMOM 3a7a4y JJIsl BOCXOMAIIETO U3Ty4YEHHUs B HEpacCEenBaloIIeit
cpene. JuddysmonHoe wu  SMUCCHOHHOE NpuOMKeHHs. JIByXmapaMeTpHYecKud  MeTox
Kyprtucca-Toacona. Pemienne YIIJID nns momiomaromieid U pacceuBaroIel cpeibl B MPUOIMKSHUN
OIHOKPAaTHOTO paccesHus. PacueT yxonsuiero nu3nyueHusi B BUAMMOM JAUaNa30HE CIIEKTPa B CHCTEME
«IMAJKUA  OKeaH - MoJeKymaspHas arMmocdepa». OCOOEHHOCTH NepeHoca H3Iy4YeHHs B
MHUKPOBOJIHOBOM JIMAIIa30HE CIIEKTpA.

Cemecrtp: 8 (Becennuit)
3. DnemMeHThI (HU3NIECKON THIPOAMHAMHUKHI

OOumme cBexeHuss o0 armocdepe 3eMiid M OCHOBHBIX THAPOJUHAMUYECKHUX MpPOIECCax.
Oueprerudeckuii 6ananc B cucteme «ConHie-mianera 3emisi». [Ipocreiinme Moaeny mapHUKOBOTO
s¢pdekra. YpaBHEHHS MHOTOKOMIIOHEHTHOM THAPOJMHAMHUKH C YYETOM IepeHOCa H3ITyUYCHHS.
[IpoGiema  3ambIkaHuMs  1pU  (EHOMEHOJNIOTHYECKOM  ONHMCAaHUM.  [IpuMepsl  pemieHus
THIPOAMHAMHYECKUX 3aJad MPUMEHUTENBHO K reodusuke. 3azada O TEIUIOBOH KOHBEKIHH B T0JIE
CHJIBI TSKECTH: aJua0aTHUeCKUil BEPTUKAIBHBIN IPaJUeHT TeMIIepaTyphl B IPU3EMHOM aTMocdepe.
KauectBennoe u crporoe (3agada Penes) pemenue. [Iu — Teopema. 3amadya o CHIBHOM TOYEYHOM
B3PBIBE B OJTHOPOAHOM ra30BOMU cpene.

4. O0parHble 3a/1a4u TUCTAHIIMOHHOTO 30HIHUPOBaHUS (OCHOBEI TEOPHUH )



[lonsarus 06 akruBHbIX Metonax /3. JlupapHoe ypaBHeHHe U ypaBHeHHE panuoiokauuu. [IpuHnmn
CUHTE3UPOBaHUA aneprypsl. IIpuMepbpl HCIOIB30BAHUS. [locranoBka oOparHOW 3agaud O
BOCCTAaHOBJIICHMM W BEPTUKAJbHOTO NpOoQWIs TeMIepaTypsl B arMocdepe M0 H3MEPEHUSIM
WHTEHCUBHOCTH yXoZsllero wusiaydeHus B TemwioBoM WK — nuanasone cnekrpa. BriBon
WHTErpansbHOro ypaBHeHHs: Ppenronbma | poma. Pusnueckas W MaTeMaTHdeckas IpPUPOAA
HEKOPPEKTHOCTH OOpaTHBIX 3a/ay, CBOSMIMXCS K MHTErpajbHOMY ypaBHeHHI0 Dpenronsma I pona.
Ponp mmaaxocTu Aapa m ommOOK m3MepeHuid. Metonsl pemeHus (peryisipu3aluy) HEKOPPEKTHBIX
3amau. WHTynTHBHas peryiaspusanus. Metox Smamoro. Meroipl TPUONMMKEHHOTO PEIICHUS
ypaBHeHuss @pearonema I poma. Merton ontumansHOW mnapamerpuszanuu. Metox A.H.TuxoHoBa.
Merozn cTaTuCTUYECKON PETyIspru3aluu.

5. llpumeps! penieHus npsiMbIX 1 00paTHBIX 3a1a4 J13

WuxeHepHble METOIBI pacyeTa TEIUIOOOMEHAa H3ITy4YeHHEM MEXIY MOBEPXHOCTAMH, MMEIOIIUMHU
MPOM3BOJIHYIO OpHEHTAIH0. YriioBble koddduimenTsl. Mcnonp3oBanue Teopembl Crokca. [lis
pacueTa yrnoBbiIX koddumuenToB. O0mue mpeacTaBieHusi 00 ypaBHEHUH MEpeHOCa U3ITYYCHHUS B
CIUIOIIHOW Cpesie ¢ y4eToM moisipusainuu. Bekrop-mapamerp Ctokca. 3akonbl uzmyueHus AUT s
KOHEUYHBIX CIIEKTPAJIbHBIX AWana3oHoB. [Ipumepsl, WumocTpupyomue npumMenenre. Pemenne 3anaq
0 pacyere M3JIyYeHHs, YXOMISIIEr0 M3 CHCTEMBI «IOJCTHIIAIONIAS MOBEPXHOCTh- aTMocdepa» s
pa3IMUHBIX MOJeNel nomoneHus. Pemenne 3agaum o pacuere CeKTPaIbHbIX JIyYUCTHIX TOTOKOB B
TUIOCKOCTPaTU(UIIMPOBAHHON Cpe/ie MPUMEHHUTENFHO K pacyery cocraBisitomux PB3. MaTerpanbHble
9KCIIOHEHTHI. PerieHue mpsMoil 3agadM o pacuere SPKOCTU BEPXHEr0 COJS «IVIAJKOTO OKEaHa» B
NpUOTKEHUH OJHOKPATHOTO paccestHus. llpumepsl pemieHus OOpaTHBIX 33/ad 10 JAHHBIM
cnyTHUKOBBIX u3Mepennii B MKB nuanazone cmekrpa. 3amada o pajgMallMOHHOM OXJIXKICHHUH
IUIOCKOT'O CIIOSI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

yueOHas ayIuTopHsl, OCHAIEHHAs! MyJIbTUMEINHHBIM 000pyI0BaHHEM.
6.IlepeuyeHnb pexoMeHYeMO JIMTEPATYPHI

OcHoBHas 1uTeparypa
®onp nuTeparypsl 6a3aBoi Kadenpsl (OpraHu3anun):

1. OCHOBBI TUCTAHITMOHHOTO 30HIUpOoBaHus. Bropoe uznanue. Puc V., Ilep. c anmn. M.: Texnocdepa.
2006. - 380 c.

2. luctannimonHoe 30HAupoBanre. MeToabl U Mozenn o0paboTku nzobpaxenwnii. Podept A.
[oiiBenrept. M.:Texnocdepa, 2010 1., - 560 c.

3. Liang Sh. Quantitative remote sensing of land surfaces. Weig Introscience. 2004. - p. 934.

JlononHuTeNbHAS TUTEPATypa
®onp nuTeparypsl 6a3aBoi Kadenpsl (OpraHu3aium):

1. Teopetnueckue ocHOBBI arMocepHoit ontuku. Tumodees F0.M., Bacunbes A.B., M.: Hayka, 2003.
-320c.
2. NucrannmonHoe uzydeHne 3emuu. Kponbepr I1., M.: Mup, 1988. - 349 c.

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

1. http://dust.ess.uci.edu/facts - mepeHoC U3IyYeHUS B 3eMHOM cHCTEME.

2. http://geo.mipt.ru/gva-group - 3JeKTPOHHBII 00pa3oBaTenbHbIN pecypc kadenpsr CYMI'D
3. http://www.sovzond.ru - karamor CoB3oH/a

4. http://www.googleearth.com - reormopran GoogleEarth



5. http://www.kosmosnimki.ru - reonopran KocmocHumku

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

[TakeTs! oucHOTO porpamMmmuoro obecnedenus Microsoft Office:Word, Excel, PowerPoint.
9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryzaeHt, uzydaromuil TucuUIUInHy «Pu3ndecKkre OCHOBBI AUCTAHIIMOHHOTO 30HAMPOBAHMS JOJDKEH,
C OITHOHM CTOPOHBI, 3aKPEMHUTh 3HAHUS, MOIyYCHHBIE MPU U3yYCHUU KYPCOB OOIIEH W TeOpeTUdeCKOM
(¢u3MKH, BBICIIEH MareMaTWKW Ha MPEIbIIyNMX dTarax OCBOCHHWS IMpOrpaMMbl OakaiaBpHara IIo
HarpaBlieHuto ToAroToBku «llpuknagHpie MaTtemarnka ¥ (DU3MKa» U POIACTBEHHBIM HAIMPABICHHSIM,
OBIIQ/ICTh HOBBIMU 0a30BBIMHU 3HAHUSIMU B TIPEJAMETHOW O0NaCTH AWUCIUILTUHBI, & C APYTOil CTOPOHBI, -
Hay4YUTHCH MPUMEHATH COBOKYITHBIC 3HAHUS NP PEIICHUH MPSIMBIX, MOACIUPYIONNX (HOPMUPOBAaHUE
CUTHAJA JUIsl TUMOBBIX MPHUKIAJIHBIX 3a/1a4 B CHCTEME «IOJICTHIIAIONIAS TTOBEPXHOCTh — arMocdepa -

TUIMOTETUYECKUI TNPHUEMHUK W3JIyYeHHs» 3ajad, a Takke OOpaTHBIX 3alad — BOCCTaHOBJICHUS
XapaKTEePUCTUK 30HIUPYEMBIX OOBEKTOB 110 M3MEPEHHUSIM CUTHAJIA, 3aPETUCTPUPOBAHHOTO IIPUEMHUKOM
W3ITy4EHUS.

B pesynbrare usyueHuss IucHMIUIMHBL «DPHU3MYECKHE OCHOBBI AWCTAHIMOHHOTO 30HIMPOBAHUS)
CTyAEHT MAOJDKEH IOIY4YHUTh OOIIME MpPEACTaBICHHS O KOCMHMYECKHX (TIACCHBHBIX M aKTUBHBIX)
cucremax /13, poiu u MecTe AMCLUMIUIMHBL, KaK BaKHEHIIEH (yHAaMEHTAIbHOW HayYHO-METOANYECKON
OCHOBBl M3Yy4EHHUS, IPOEKTUPOBAHUSA W OHKCIUIyaTallud TaKUX CHCTEM; JOJDKEH 3HaTb OCHOBHBIE
MOHATHUS, ONpEIENCHUs] W 3aKOHBI, JIeKAIlMe B OCHOBE TEOPHUU IIEpeHOCa JIIEKTPOMArHUTHOTO
U3JIYyYCHUs: TIOHSATHE O IIOJIHOM U JIOKAJBHOM TEPMOJUMHAMUYECKOM PAaBHOBECHUM, 3aKOHBI HU3JTyUCHMUSI
abcomotHO yepHoro Tena (AYT) ans Bakyyma U cpeasl OTIIMYHOM OT BaKyyMma, 3aKOHbI u3imydeHust AUT
JUIl KOHEYHBIX CHEKTpajbHBIX HHTEPBAJOB; BbIBOJA M METOAbl pELICHHUS YpaBHEHUs IIepeHoca
U3Iy4YeHHs B TOMIOMIAIONICH, HW3Iydaloumeil W paccewBaromied cperne (B TOM 4YHCIE C YYETOM
MOJNSIpU3alii) B paMKax (HEHOMEHOJOTHUYECKOTO IOJX0Ja, OIpe/esieHUus] U (U3NYECKHA CMBICT
k03 (UIIMEeHTOB ypaBHEHHUs (Ha MpHUMEpPEe ONTHYECKUX CBOMCTBa arMoc(epbl); 0OIIeTeopeTHIECKHE
IIPEJCTABICHUSI O TPAHUYHBIX YCIOBUSAX AJIS 3TOIO YPAaBHEHMs U UX CBsI3b C peajbHBIMU IPUPOAHBIMU
U TEXHOT€HHBIMH OOBEKTaMH;, Ha MPUMEPE BOCCTAHOBJICHHS BEPTUKAIBHOTO NPOGMIIsL TeMIepaTyphl
arMocdepbl 0 U3MEepeHUsIM KOCMHUYECKUM ITPUEMHHUKOM JUTMHHOBOJIHOBOTO M3Iy4EeHUS (PU3NUECKYIO U
MaTeMaTH4YecKyl0 IIOCTAHOBKY peLIeHHs oOparTHOW (HEKOPPEKTHOH) 3a/Jadd, OCHOBHBIE METOIBI
(perynspuzanum) ee perieHus. B kauecTBe ynpakHEHUI Ha JEKIMAX U CEMHHAPAX paccMaTpUBAIOTCA
MpUMEPBI, MOJEIUPYIOIINE THUIOBBIE MpsMble ((HOPMHUpPOBAHWE CUTHAJA, NPUXOIIIIEIO HA BXOJ
THIIOTETUYECKOTO IPUEMHHMKA M3IY4YEHUS B BHJIMMOM M TEIUIOBOM MH(PAKpacHOM IHana3oHax
CHEKTpa) U oOpaTHble (BOCCTAaHOBJICHHWE MapaMeTpoB OOJAaYHOCTM W Biarosamnaca B armocgepe mo
U3MEPEHUSIM YXOJAIIEro U3JIy4EeHUsI B MUKPOBOJIHOBOM JMaNla30HE CIIEKTpa) 3a/lauu.

BaxxHOli 0COOCHHOCTBIO SIBJSIETCS BKIIOYCHHE B TporpamMmy Monyns 5 «OneMeHTsl (Qu3ndeckoi
THIPOJMHAMHKH», B paMkax kotoporo cryaeHThl PAKT, oOywarommxcs mo mpoduiio MOArOTOBKA
6akanaBpoB «leokocMuueckre HHPOPMALMOHHBIE CUCTEMbI U YNIPABICHUE IBIKCHHEM» U MMEIOIINe
MUHHAMAJIGHBIE TIPE/ICTABICHUS B 00JACTH THAPOJMHAMHKH, MEXAaHHKH CIUIOIIHOW CPEebl, TOydaroT
OCHOBBI 3HAaHMA B OJTUX BAXKHBIX IMPEIMETHBIX O0NACTAX, HEOOXomuMble JUIsi Ooiee mTyOOKOro
MIOHUMaHUsI 00BEKTOB M TPOIECCOB (aTMocdepa, MOpS U OKEaHbl W JIp.), BOCCTAHOBJICHUE CBOWCTB
KOTOPBIX II0 pe3ylbTaTaM JAWCTAaHLMOHHOTO 30HAMPOBAaHMSA M3ydyaeTcs B pPaMKaX OCHOBHOTO
COZIePIKAHUS TUCIIATUINHBI.

VYeneniHoe OCBOEHHE JWCHIUIUIMHBI TPeOyeT HamNpsHKEHHON caMOCTOSTENIhHOH paboThl cTyneHTa. B
mporpamMme Kypca IpUBEACHO MHUHUMAJIBHO HE0OXOAMMOE BpeMs JUlsl pabOThl CTyIEHTa Haj TEMOM.
CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:

[l mpopa0boTKy yuyeOHOTro Marepuasa o KOHCIIEKTaM JIEKIIUH 1 MaTepHuasaM CEeMUHAPCKUX 3aHATHIH;
[J yTeHne U KOHCIIEKTUPOBAHUE PEKOMEHI0BAaHHOM JIMTEPaTyphl;

[} pa3bop mpUMEpOB U 3aj1a4, IPeAIaraéMbIX CTYJICHTaM Ha JICKIUSIX U CEMUHAPCKUX 3aHATHUSAX;

[J IOArOTOBKY K CEMHUHAPCKUM 3aHITUAM, 3a4ETy U IK3aMEHY.



PyKOBOZICTBO M KOHTPOJIb 32 CAMOCTOSATENILHON pabOTOM CTy/IeHTa OCYIIECTBISAECTCS MIPENOAABaTEIEM B
(hopme BEIOOPOUHBIX OIPOCOB HA JIEKLHUSAX U CEMHUHAPaX ¥ UHAUBHUYaJIbHBIX KOHCYIBTALHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: T'eokocMuyecKkre HAyKU U TEXHOJIOTUU
dusTex-urkona ApokocMuueckux TexHomoruit
kadempa cucrteM, yCTPOMCTB U METOJIOB TEOKOCMUYECKON (PU3UKH
Kypc: 4
KBaJupuKaAnus: OaxanaBp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
7 (oceHHui) - 3a4eT

8 (BeceHHHUI) - DK3aMeH

Pa3paborunk: T.B. KonapanuH, 1-p ¢pus.-mar. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
NPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTATbHbBIC 3HAHUS, MOJTyUCHHBIC B
obnacty pU3NKO-MaTeMaTHUECKUX U (FITH)
€CTECTBCHHBIX HayK, U MCIIOJIb30BaTh UX B
npodeCcCHOHAIBHOMN JIeTeTIBbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IMyTH €€ PELCHUS

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

OIIK-2 CnocobeH uconbp30BaTh COBPEMEHHbBIE
MH(OPMAIIMOHHBIE TEXHOJIOTUU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IeSTeIBHOCTH, COOTIoas
TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYI0O TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS MHPOPMALMOHHOU
0e30MmacHOCTH

OIIK-4 CriocoOeH oCyIIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON HH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJIbHOTO aHalin3a WH(GOpMalWU MpH PEIICHUN
3a7a4 npodeccHoHaIBHOM IesITeNbHOCTH

OIIK-4.2 3HaeT OCHOBHBIE UCTOYHUKU HAyYHO-TEXHUYECKOU
u (W) TexHoJorHueckod wuHpopManmuu B OONACTH
npo¢ecCHOHANBHON e TeNbHOCTH

OIlK-4.4 Bnageer HaBbIKaMU pabOTHl C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIbIO MMOTYYCHUS, XPAaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHYECKOH)
uHpopMaun

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEACHUH
(byHIaMEHTAIBHBIX U TPUKJIAJHBIX
UCCIIeOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETHYECKHE, B TOM YHCIIE,
MaTeMaTHYECKHE METO/Ibl HCCIICAOBAHU, U
paboTars Ha COBPEMEHHOM dKCIIEPUMEHTAITLHON
Hay4YHO-HCCIICI0BATEIBCKOM,
U3MEPUTEIbHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH ammaparype

OIIK-5.2 OOmagaerT CHOCOOHOCTBIO K OCBOECHHUIO HOBBIX
3HAHHWW Ha OCHOBE W3YYCHUS JIUTEPATyphl, HAYYHBIX CcTaTeit
U IPYTUX UCTOYHUKOB

[IK-1 CnocoGeH m1aHupoBaTh U NPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEeIMETHOM 001acTH) U (MJIM) TEOPETUICCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.1  Bnageer  ¢yHAaMEHTANbHBIMH  MOHATHUSIMH,

3aKOHaMHM M TEOPUSIMH COBPEMEHHOH (pU3uKn

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

I[IK-1.4 VYmeer cTpoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMMCAHMSI W MCCIEAOBaHUA TIPOLECCOB M SABIEHUH B
COOTBETCTBYIOIUX HAYYHBIX 001aCTIAX

[IK-1.9 3naeT nepeyeHs BeAyIINX MEPUOANUESCKUX HAYYHBIX
W3aHU W CIOCOOEH BBINENATh aKTyaJIbHbIE HAy4HBIC
MyOIuKanuu B MpoeCCUOHANBHOM 001acTH

[1K-2 CnocoGen aHanu3upoBaTh MOTyUYCHHBIC B
X0ZIe HayYHO-HCCIIEI0BATEIBCKON pabOThI
JAHHBIE U JIeTIaTh HayYHbIE BHIBOJIBI
(3aKTrOUeHMS)

[IK-2.1 Bmameer MerogaMu CTaTHCTHYECKOW OOpabOTKH U
aHaJIM3a HayYHbIX JaHHBIX

[IK-2.2 YMeer HaxOOUTh  KIIIOUEBLIC
OTIPECIIAIONINE H3y4yaeMoe SIBIICHUE,
YHCIICHHBIE OIICHKH I10 MOPS/IKY BETHYUHBI

napameTpsbl,
U TPOU3BOIUTH

[1K-2.3 Cnioco0eH npencTaBiATh HayYyHbIE YTBEPKACHUS, HX
000CHOBaHMS M JI0Ka3aTeNIbCTBA, HAYYHbIE NMPOOIEMBI M HX
pelleHUs] SCHO M TOYHO B TEPMUHAX, MOHATHBIX JUIA
mpoeCCUOHANBHON ayTuTOpUU, B MHUCHMEHHOH M YCTHOW

dhopme




[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh [IK-4.2 3HaeT WCTOYHWUKH TPOUCXOKICHUS H yMEeT
MIPUMEHUMOCTb UCIIONIb3YEMBIX METOAUK H MPOU3BOJUTH  OLEHKY TOTPEIIHOCTH  M3MEPEeHUH U
METOJIOB JIOCTOBEPHOCTH DKCIEPUMEHTAIIbHBIX PE3YJIbTaTOB

[IK-4.1 3naer ynciieHHbIe MOPSIIKN BEITUYHH, XapaKTEPHBIX
JUI COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00IacTu

[MIK-4.3 CnocobeH 0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOesIei

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B pesymbrare wum3ydeHus AUCHMIUIMHBI «DU3MUECKHE OCHOBBI  JUCTAHIIMOHHOTO  30HIMPOBAHHSD)
00yJaromuiicst JOmKeH:

3HATb:

[]  OCHOBHBIC HAaNpaBICHUS NPUMEHEHHS a’POKOCMHUYECKUX METOAOB, HCIIOIB3YEMbIX IS
JAMCTAHIIMOHHOTO  W3y4eHHMsi  arMoc(epbl, IOBEPXHOCTH  3eMiM, MOpeH U  OKCaHOB,
MPUPOTHO-TEXHOTEHHBIX 00BEKTOB;

[J 3akoHBI W3nyudeHusi abcomoTHO uepHoro Tena (AUYT) mis Bakyyma, cpel OTIUYHOW OT Bakyyma,
WH)KEHEPHBIe MeTobI pacdyera u3nydeHuss AUT 1yt KOHEUHBIX CIIEKTPAIbHBIX HHTEPBAJIOB;

] OCHOBBI TEOPHH B3aUMOJICHCTBHSI €CTECTBEHHOTO M MOJSIPH30BAHHOTO M3TYYCHHUS C U3ITyYarOLIHMH,
MODVIOIIAIOIIMMHE U PAaCCEUBAOIIMMH CILIONIHBIMU CPEaMHu B paMKax (heHOMEHOJIOTHYECKOTO ITOIX0/a;
(] ¢pu3nveckue 3aKOHbI U (PU3UKO-MATEMAaTUUECKHE MOJICIIH, JISKAIHE B OCHOBE OIMCAHMsI ONTHYECKUX
CBOMCTB CIUIONIHOW CpPeJIbl U MOJCTUIIAIONICH TOBEPXHOCTH;

| OCHOBHBIE TIOHATHS, OTIPE/ICTICHHS ¥ yPaBHEHHUS, UCIIONIb3yEMbIe IIPH OCTAHOBKE U PEIICHUH;
NpsSIMOY 3a/1a4¥l pacyeTa IMojisl U3IYYCeHHUs B BAKyyMe M B HEOTHOPOIHOH CIUIOIITHOM Cpe/ie;

(] o011yt0 MOCTAaHOBKY, METO/IbI YIPOLICHHS U PELICHHs NPSAMBIX U 00paTHbIX 3a1a4 J[3 arMocdeps! u
MOICTHJIAIOIIEH MOBEPXHOCTH 3EMIIH.

yMeThb:

[J IpUMEHSITh Ha MPAKTUKE OCHOBHBIC MOHATHS, (PUZNKO-MATEMATHUECKIE MOAEIH H METOIbI PEIICHUS
HpsAMBIX U 00paTHBIX 3a1a4 /3;

[J HA OCHOBAaHMHU METOAA OLIEHOK IPOM3BOIUTH OOOCHOBAaHME W YIPOIICHUE MOCTAHOBKHU NPSMBIX H
oOpatHbIX 33124 JI3;

[J MpPOM3BOIWTH YWCIICHHBIC OLIEHKU KJIIOUEBBIX XapaKTEPUCTHUK, (GOPMHUPYIOLUIMX IOJIE HU3IyYCHHE B
BAKYYME U B IOIVIOIIAOIIEH, paCCEUBAIOIIECH U U3JIyYarOLIEeH CIUIOIIHON CpeaeE;

[J opmynupoBaTh MOCTAaHOBKY 3a/1a4d pacuyeTa CUTHaJa, perucTpupyeMoro runoreruyeckum [11;

[] ocBauBaTh HOBBIC IPEIMETHBIC OONACTH, TEOPETUYECKHE TIIOAXOABI U 3KCHEPUMEHTANIbHBIE
METO/IMKH, CBSI3aHHBIE C A9POKOCMUYECKUMHU cucteMamu [13.

BJIAA€Th:

3. Ilep

[J HaBBIKAMHU yCBOEHHS OOJBIIOrO 00beMa MEXAUCUHUILTMHApHOW WH(opMaryu B 00NacTH (U3NKU
armoc(epbl, TeOpHH MEepeHOca U3ITYYCHHsI, aKTHBHOTO HCIOJIB30BAHUS METOJOB PEUICHUS HPSMBIX H
00paTHBIX 33/1a4 B Pa3IMYHBIX PUIIOKEHHUSX;

[] Ky/nbTypoW TIOCTaHOBKM W MOJCTUpPOBaHMsS (U3NUECKUX 3amad B oOmactu /I3 W CMEeXHBIX
MPEeIMETHBIX cdepax;

] HaBBIKAMH TOCTAHOBKM THUIIOBBIX 33/1a4 CHHTE3a ONTHKO-DJICKTPOHHBIX MACCHBHBIX M AKTHBHBIX
KOCMHYECKUX cuCTeM /13 ¥ IpeCTaBICHUSMH O MyTSAX UX PEIICHHMSI.

€4eHb TUINOBBIX (IIPUMEPHBIX) BONIPOCOB, 3aJaHMIi, TeM JJI HOATOTOBKH K TeKyIeMY KOHTPOJIIO

Texkymuil KOHTPOJIb OCYIUECTBIIIETCS 0 CPEICTBAM  OLICHKM IPENOAAaBaTeIeM 3HAaHUM B XOZE
pPYOEKHOrO KOHTpOJISI, a TakkKe [0 HWToraM arTecTallud 10 MpeaMery (3a4er), YyMEHHA
JEMOHCTPUPOBATh 3HAHUs, [10JyYEHHbIE U3 MaTepUaJIOB JICKIUH, U pEKOMEHyeMOH JIUTepaTyphl.
PyGesxHBII KOHTPOJIb IPUMEHSIETCS B CICIYIOIUX (hopmax:

[]  OLlEHKa OTBETOB Ha BOINPOCHI B IpOIECCEe KPATKOro (IO 5 MHH) BBIOOPOYHOIO YCTHOTO OIpOCa
nepes HauajaoM KaskK[oro CEeMUHAPCKOTO 3aHATHs 10 MaTepraiaM IpeablayIel JIeKIUU U CEMUHapa;

[J OLEHKa yMEHHUS pellarh y JOCKH TUIOBBIC IPUMEPHI U 3a[JayH, paccMaTpuBacMble Ha JIEKIUSIX U
CeMMHapax.



PyKkoBOJCTBO M KOHTPOJIb 32 CaMOCTOSITENILHOW pabOTOM CTylIEHTa OCYIIECTBISIETCS B PE3ybTare
WHIUBUAYaIbHBIX KOHCYIBTAllHN.

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

[IpomexyTounas arTectanus no guciurinie «Ousndeckue 0CHOBHI AUCTAHIIMOHHOTO 30HANPOBAHUS
OCYIIECTBIISIETCS B (popMe 3aueTa B 7 ceMecTpe U B popMe dK3aMeHa (YCTHOTO) B 8 cemecTpe.

[IpumepHBIE BOIPOCH AJ1s HOIXy4eHuUs 3aueTa (0e3 OLEeHKH) B 7 ceMecTpe:

1. HampamneHuss TpUMEHEHHS METOMOB JUCTAHIIMOHHOTO 30HAMpoBaHus ([/I3) s usyueHws
armMocdeps! (A) u noactunaromeit moepxaocrtu (I1I1).

. O0mas xapakTepruCcTHKa a9POKOCMUYECKIX MeToloB [13.

. [IpencraBneHuss 0 KOCMUYECKOM M Ha36MHOM CEIMEHTax KOCMHUYEeCKoM cucteMsl /3.
. DU3NKO-TEXHUYECKHE BO3MOXKHOCTH METOI0B /3.

. [laccuBHble u akTuBHBIE MeTOABI /(3. [IpenmyiiecTBa 1 HEQOCTATKH.

. 3aKoHBI H3ITyueHUs a0comoTHO yepHoro Tena (AUT). [Ipumeps! ucnonb30BaHus.

. O6mue npencrasnenus o cucreme «Comnune-ITnanera 3ems.
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. OneHka cpeHerIaHeTapHOM TeMIlepaTypbl IOBEPXHOCTH 3eMIIH.

9. Ponb «mmapaukoBoro addexra» (I13).

10. Ilpocreitmas monens 110

11. OcHOBHBIE IOHATHUS B JEHOMEHOJIOTUIECKOM TIOX0JIe B TEOPUHU TIEpeHOCA U3TYUCHUSI.

12. OcHOBHbIE MEXaHHU3MBl IMEpEeHOCa IYyYHUCTOW JHEPTHH B CIUIOIIHOM cpeae, MOAeNHpyIomen
arMocdepy 3emiu.

13. IlocTanoBka NpsMOM 3agayMl O pacueTe «cHrHaia» B cucreme «omHopoanas III1 - Oezobnaunas
arMocdepay.

14. Obmume mpeacTaBieHNs] O THAPOIMHAMUYECKAX MOJIEISIX MHOTOKOMIIOHEHTHOH CILTONIHOW CPEebl
MIPY HAJTMYIUH TIOJIS H3JTYICHHSL.

15. KauectBeHHast 3amada 00 OIGHKE anuadaTH4ecKoro TpaJHeHTa TEMIIepaTypbl B TNPH3EMHON
arMocdepe.

[lepeueHb KOHTPOJIBHBIX BOMPOCOB (B IPOW3BOJIBHOM MOPSIKE) AJIS MOATOTOBKHM K 3K3aMeHy B 8
ceMecTpe:

1. BriBon ypaBHeHuss @Ppenroiabma I[EpBOro pofa A pelleHUs 3ajadd  BOCCTaHOBIIEHMS
BEPTUKAJILHOTO NPOQUIIs TeMIeparypel B arMocdepe Mo HM3MEPEHHSIM HHTEHCHBHOCTH YXOISIIEH
panuanuu B UK nuanazone criekrpa.

2. T'unoreza 0 JOKajabHOM TEPMOIMHAMMUYECKOM PAaBHOBECHUM B YpPaBHEHMM II€pEHOCA JIyYHCTOU
SHEPrUN.

3. Asyxnapamerpuueckuii metox Kyprucca-I'oncona.
4. 3amaya o0 TEMJI0BOI KOHBEKIIMH B TI0JI€ CHIIBI TshKecTU. KauecTBeHHOE peleHue.

5. 3agaya O TEMJIOBOM KOHBEKIMM B TOJie CWIbl THKecTH. KauecTBeHHOe pelieHue 3agaud o0
annabaTn4eckoM BEPTUKAIBHOM IPaJMEHTe TEMIIepaTypsl B IPU3EMHON arMocdepe.

6. 3agaya O TeIJIOBOW KOHBEKIMH B Toje cuibl Tsbkectn. Crporoe pemieHue (3amaua Penes).
KonsektusHbIe siueliku benapa.

7. 3aKoHBI HU3JTy4YCHUA a0COIIOTHO YCPpHOIro TeJa. 3aKOHEI H3ITYy4YCHUA AUT I KOHCYHBIX
CIICKTPAJIbHBIX UHTCPBAJIOB.

8. OcpenHeHwue Mo CIEKTPY PEIICHUs] YpaBHEHUS TIepeHoca U3IydeHus: MeTolioM «line-by-liney.

9. MHcnonp3oBaHue MHUKPOBOJTHOBOTO JlMAala3oHa B 3agadax JUCTAHIMOHHOTO 30HJAUPOBAHUS
arMocdepsl.

10. KoappuuumenT n unaukarpuca paccestHus npu a<<\ (pejeeBCcKoe paccesHue).
11. OcHoBBI Teopuu Mu.

12. Koadpummentr DitHmrerina. MTHTEHCHBHOCTH (CHITa) CIIEKTPaIbHON JIMHUU.
13. Meton yroBbiX K03 (UIHEHTOB I pacyeTa TeII000MeHa 3JIyYeHUEM.



14. Meroabl MHTErpUpOBaHMs IO CHEKTPY PpELICHUS ypaBHEHMs IepeHoca i HepacceuBarollei
cpeabl. CraTucTrdecKasi MOJIENb MOJIOCHI.

15. Metons! npubnmxenHoro pemenns ypasHenust @pearoisma I poga. Meron A.H. Tuxonosa.

16. MeToapl npubnmxeHHOro pemieHust ypaBHeHus: Openronsma nepBoro poga. MeTon ontuMalibHOM
napameTpusanuu (O0yxoBa).

17. Meronsl mpubnxeHHOro penieHus ypaBHeHuss @penronema | poma. Meton crarucTHYecKon
peryssipu3anuy.

18. Ilpumepbl Ha pacyeT CIEKTPaJBLHOIO COCTaBa CHTHalla, BBIXOAALIETO M3 IUIOCKOTO CIIOS,
MOZEIMPYIOIIETo MOMIOIIAOIYI0 U pacCEenBaoLyto atmochepy

19. Metonpl pacueTa TeI000MeHa W3ITyYeHHEM MEXy MOBEPXHOCTAMH, UMEIOLIMMHU NIPOU3BOJIbHYIO
opuenTtauuio. [TonsTre 00 yroBbIX K03hGUIIECHTAX.

20. Mogenu nonoc. Perynspaas moaens (Mozenb Dab3accepa).

21. Mopenu nionoc. Craructudeckast Mozielb (Mojens Metiepa — ['ynn).

22. Monekynsipaoe (peneeBckoe) paccesHue. Muaunkarpuca u kodpduuueHT paccesHusi. OCHOBBI
Teopuu Mu.

23. OpsomepHast (TUIOCKOCTpaTU(QUIIMPOBAHHAs) MOJENbh TepeHoca H3IydeHus.  Anb0eno
OIHOKPAaTHOTO PacCesHUSL.

24. Ompenenenue Biarozanaca B arMocdepe mo pesyasratam /I3 B MHUKPOBOJHOBOM [JHAara3oHe
CIIEKTpa.

25. TlocranoBka obparHOi 3aaaun 0 TepmuyeckoM JI3 armocdepsl 0 M3MEPEHHUSIM WHTEHCUBHOCTH
YXOISILEro U3yueHHsl B TEIIOBOM HH(PaKpacCHOM AHAINa30HE CHEKTPA.

26. IlpubnwkeHHBIE METOABI PELICHHA MNPSMOW 3aJaud Ui HM30TPOIHO PACCEUBAIOIIECH CpE.bl.
Huddysnonnoe npubmmkeHue.

27. pubnukeHHbIe METOIBI PEIICHUS MPSIMON 3a/lauu Il HepacCeMBalole cpeabl. DMUCCHOHHOE
MpUOIMKEHUE.

28. Pemenue 3amauM O pacyere NOJNA HU3IYUYCHHS, BBIXOISIICTO M3 CHUCTEMBl «B3BOJIHOBAHHAS
MOBEPXHOCTh OKeaHa — aTMoc(epa» B NPHOIMKEHUN OHOKPATHOTO PacCesTHUA.

29. Pemenue 3amaud o pacyere IMOJA U3IY4YEHUS, BBIXOJIIEIO M3 CUCTEMBI «B3BOJIHOBAHHAs
MOBEPXHOCTH OKeaHa — arMocdepa» B IPUOIMKEHIH OTHOKPATHOTO PacCesHUsI.

30. Cuexrpanbhblii ko3¢ ¢uuuent noriomenus. OCHOBHbBIE MEXaHU3MBI MOMIOWEHHUS (M3ITydeHUs)
ra3zo00pa3HbIX cpe/l.

31. [onsiTre o TeOpUH Pa3MEPHOCTH U MOJOOUS. T — TEOpeMa.

32. CTpykTypa crieKTpa AByXaToOMHOM MojeKyinbl. KonebarensHo-BpamareiabHble 0JI0Ck. JluarpaMmet
®optpa.

33. Duepretudeckuii 6ananc B cucteme «CoyHIIe-3eMIIs».

34. IIpocreiimure MOAEIH NAPHUKOBOTO 3¢ dexra

35. Tpancdopmanus n3nydeHHus B HepacceuBaroleil cpene. Pemenne kpaeBoil 3aauu B KBaaparypax.
@U3NYECKAN CMBICII OTIEJIBHBIX WICHOB PEIICHUS.

36. Tpancdopmarus uznydeHus B HepacceuBaromiel cpene. Penienue kpaeBoii 3amaun. OcpeqHeHne
(MHTErpupOBaHKA) IO CIEKTPY PEUICHUS yPAaBHEHHS [IEPEHOCA U3ITyUEHHS.

37. YpaBHEHUSI MHOTOKOMIIOHEHTHOM THIPOAMHAMHUKY C YUETOM IIEpEHOCa JIyUUCTON SHEPTUH.

38. VYpaBHeHue mepeHoca s W3Iydarollei, momolariled u pacceuBaromield cpenpl. ['umnoreza o
JIOKQJIbHOM T€PMOIMHAMHUECKOM PaBHOBECHH.

39. ®eHOMEHOIIOTHYECKUI MOAX0 B TEOPUH IepeHoca u3nydyeHus. OCHOBHBbIC MOHATUSA. ((QYHKIHS
pacnpenenenus: (OTOHOB, CIIEKTPabHasi IHTEHCUBHOCTD U3IYyUCHHS U T.11.)

40. dusnyeckas U MaTeMaTH4YeCcKash NPUPONAa HEKOPPEKTHOCTH OOpaTHBIX 3a4ad, CBOMSIIUXCS K
ypaBHeHuto ®penronsma mepBoro posa. Pons maakocTu siapa ypaBHEHHS U OMTHOOK H3MEPEHH.

41. AxrtuBnbie metonel [13. Ilpocteiimee nupmapHoe ypaBHenue. Mertony Knerra. YpaBHenue
paanoIOKaLnH.

42. Qwusnueckas W MareMaTH4yeckass NIpPUPOAa HEKOPPEKTHBIX (0OpaTHBIX) 3aaady. YpaBHEHHUE
®penroasma I pona.

43. OusuKo-TeXHHYECKHME BO3MOXKHOCTH MerogoB J[3. IlaccuBHble W aKTHBHBIE METOJBI.
DOKBUBAJICHTHAs IIMPUHA W30JIMPOBAHHOW JIMHUM JIOPEHIIEBCKOIO KOHTYypa (HEOMHOPOAHBIN CIlydaii).
Oynkuus JlagenOypra-Paiixe.

44, DkBUBaJICHTHas WIMPUHA W30JMPOBAHHOW JIMHUM JIOPEHLEBCKOrO (OXHOPOAHBIN ciyyail) u
JIOILIIEPOBCKOIO KOHTYPOB.



[Tpumeps! 3K3aMEHAMOHHBIX OUIIETOB:

DK3AMEHALIMOHHBIN BUJIET Ne 1

1. ®wusnyeckas W MaremMaruieckas MPHPOAAa HEKOPPEKTHOCTH OOpATHBIX 3aj1a4, CBOMSIIUXCS K
ypaBHeHHI0 DperossMa nepBoro ponaa. Poik ritagkocTu sapa ypaBHEHHS U OIIMOOK U3MEPESHHIA.

2. CoexrpanbHbiii K03 duIueHT mnorionieHuss. OCHOBHBIE MEXaHU3MBI IMOTIOMICHUS (M3ITy9CHUS)
ra3zo00pa3HbIX Ccpe/l.

AK3AMEHALIMOHHBIN BUJIET Ne 2

1. ®u3MKO-TeXHUYECKHE BO3MOXKHOCTH MeTomoB [[3. IlaccuBHBIE M aKTUBHBIE METOBI. J{Mama3oHbI
AIEKTPOMATrHUTHOTO CIIEKTPa, UCIIONIb3yeMbIe B 3a1adax /3.

2. syxnapamerpudeckuii meton Kyprucca-lI'oncona.

BK3AMEHALIMOHHbIN BUJIET Ne 3

1. 3apmaua o TEIIOBOW KOHBEKIMHM B moyie cuibl TshkecTd. Crporoe pemieHue (3amaua Penes).
KonsekrusHsle stuetiku benapa.

2. dusnyeckas U MaTeMaTndeckasi IpUpoa HEKOPPEKTHBIX (0OpaTHBIX) 3a7a4 Ha MIPUMEPE ypaBHEHUS
@pearonsma [ poga. Posb mmagkocTy siipa ypaBHEHHs U OIIHOOK M3MEPEHHI.

SK3AMEHALIMOHHBIN BUJIET Ne 4

1. Pemenue 3amaum o pacyere IMOJsl M3ITYYCHUS, BBIXOISIIETO M3 CHCTEMBI «IJIaJKasi MOBEPXHOCTh
OKeaHa — aTMocdepa» B MPUOIMIKEHUN OTHOKPATHOTO PACCESIHUS.

2. Metoz cTaTUCTHUECKOH perynspu3aluy pemenus ypasaenus @penronsma I pona.

Kpurepun onennBanus

3ager (0e3 oOlEHKH) B 7 ceMecTpe MpPOCTAaBIACTCS IO pe3yjibraraM pyOe:KHOTO KOHTPONIS H
MOCEIAEMOCTH 3aHATUH CTyaeHTaMu. JlJisi CTyIeHTOB, KOTOpbIE MOCETWIN B 7 cemecTpe MeHee 75%
3aHATUH Ha mocieaHeM 3aHATHM (15 yueOHast Henelssl) MPOBOAMTCS YCTHBIM OMPOC MO Marepuaiam
Monyneii [ u V. K ax3aMeny B 8 cemecTpe TOMyCKaroTCs CTYAEHTHI, HIMEIOIINE 3a4eT 3a 7 ceMecTp.

Ha sk3amene 1o JUCIHHUITIINHE «Du3ndecKue 0CHOBEI AUCTAHIUMOHHOI'O 30HAWPOBAHU B 8 CEMCCTPC

OLICHKA «OTJINYHO (10)» BBICTaBIISIETCS CTYZICHTY, MOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHBIE, NTyOOKHE 3HAHUS y4eOHOW MPOTrpaMMBbl JUCHUILIMHEI IPH OTBETE HAa BOIPOCHI
9K3aMEHAIIMOHHOTO OMileTa, a TakyKe Ha JOMOJIHUTENbHbBIE BONPOCH! (BHE SK3aMEHAIIMOHHOTO Oniera) u
3a[auy 110 POrpaMMe JUCLUIINHBI.

oLeHKa «OoTIHYHO (9)» BBICTABISIETCS CTYACHTY, IOKa3aBILIEMY CHUCTEMAaTH3HPOBAHHBIE, TIIyOOKHE
3HaHMUA y4eOHOW HporpamMMbl AWCIMIUIMHBI IIPH OTBETE HA BOMPOCHI YK3aMEHAI[MOHHOIO Ouiera, a
TaK)Ke Ha JOMOJHUTEIbHbBIE BONPOCH! (BHE SK3aMEHAIIMOHHOTO OMIIeTa) [0 MPOrpaMMe TUCIHUILINHBL.

OLIEHKa «OTIMYHO (8)» BBICTABISIETCS CTYACHTY, IOKa3aBILIEMY CHUCTEMAaTH3HPOBAHHBIE, TIIyOOKHE
3HaHHUA y4eOHOW MPOrpaMMBbl JUCHUILIMHBI NPH OTBETE HA BOMIPOCHI 3K3aMEHALMOHHOTO Omiera u
MpaBUJbHBIE OTBETHI HE MEHEE 4YeM Ha JBa M3 TpPeX JONOJIHUTEIBHBIX BOMNPOCOB (BHE
9K3aMEHAIMOHHOTO OneTa) o MporpamMMe AUCIUIUINHBL.

omeHka  «xopomo  (7)»  BBICTABISIETCS ~ CTYACHTY, IPOJEMOHCTPUPOBABIIEMY  TBEpIbIC,
CUCTeMaTH3NPOBaHHBIC 3HAHUS MaTepHalia dK3aMEHAIMOHHOTO OWJIeTa, HO JIOMyCKAIOIIeMy B OTBETE
Ha BOMPOCHI IO OWUJIETY WIIH JAOTIOJHHUTENBHBIC, YTOYHSIONIME BONMPOCH! B paMKax OujieTa HETOYHOCTH,
HE CBSI3aHHBIC C IPUHITUIHATHLHBIMYU OIIMOKAMH WM HE 3HAHWEM MarepHara.

OIIEHKa «XOopomIo (6)» BBICTABISETCS CTYACHTY MPOACMOHCTPUPOBABIIEMY, CHCTEMAaTH3UPOBAHHEIE
3HaHUSl Marepualia dK3aMEHAIMOHHOTO OWjieTa, HO JIOMYCKAaIoIIeMy B OTBETE Ha JOMOJHHUTEIbHEIE,
YTOYHSIONINE BOMPOCH (HE Ooyiee MATH) B pamMKax Owiera He Oojiee JByX OIMMOOYHBIX OTBETOB, HE
CBSI3aHHBIX C IPUHIUITHATILHBIM HETIOHUMaHUEM MaTepHaa.

OIIEHKa «XOpomIo (5)» BBICTABISETCSA CTYJACHTY MPOACMOHCTPUPOBABIIEMY, CHCTEMATH3HPOBAHHBIC
3HAaHMS Marepuana 3K3aMCHAIMOHHOTO OWieTa, HO JIOMYCKAIIIeMy B OTBETE Ha JIOTOJHUTEILHEIC,
YTOUHSIIONIE BOIPOCHI (He 0oJjiee MITH) B paMKax Ouiieta He Oosiee YeThIpeX ONMMOOYHBIX OTBETOB, HE
CBSI3aHHBIX C PUHIUITHATLHBIM HETOHUMaHUEM MaTepHaa.



OLICHKA «YJOBICTBOPUTEIbHO (4)» BBICTABIACTCSH, €CIM BO BpeMs OTBETa Ha BOIPOCHI
9K3aMEHAIIMOHHOTO OMJIeTa, a MPY HEOOXOJUMOCTH U JOMOJTHUTEIBHBIX BOIPOCOB (BHE paMOK Ouiera)
CTYJICHT IOKA3bIBACT HETBEPAOE 3HAHUE 0a30BBIX IOJIOKEHHIA, CBSI3aHHBIX C MaTepHalioM Owiera u
JIOIIOJIHUTEIBHBIX BOMPOCOB (JIOMyCKaeT OMMOKU B OINpeAeleHusX, (pyHIaMeHTaIbHbIE 3aKOHAX, U
T.I.), JOIYCKAaeT HapyUICHWE JIOTHYECKOW MOCIEIOBaTeIbHOCTH IIPH OTBETaX, HO IPHU ITOM
JEMOHCTPUPYET 3HAHHUE OCHOBHBIX Pa3/eioB y4eOHOM MporpaMmBl.

OIIEHKa «yHOBIETBOPUTENbHO (3)» BBICTABNSETCSA, €CIM BO BpeMs OTBETa Ha BOIPOCHI
9K3aMEHAIIMOHHOTO OMJIeTa CTYACHT IOKa3bIBaeT Pa3pO3HEHHBIH XapakTep 3HaHWH, HeYeTKue, HO 0e3
rpyOBIX OmUOO0K, (HOPMYITHPOBKH 0A30BBIX MOJIOKEHHUN, BXOISANIMX B Marepuaibl OWIIETa, JOMYyCKaeT
HapyLICHUE JIOTUYECKON MMOCIIENO0BATEIbHOCTH B U3JIOKEHHU MPOrPAMMHOTO MaTepuala, HO IPU STOM
JIEMOHCTpPUPYET 001iee TOHMMAaHKUE U KITIOUeBbIC 3HAaHHUSI OCHOBHBIX Pa3eoB Y4eOHOM IPOrpaMmBbl.
OIICHKa «HEYOBIETBOPUTENHHO (2-1)» BBICTABIAETCA, €CIM BO BpeMs OTBETa HAa BOMPOCHI
9K3aMCHAIIMOHHOTO OWiieTa, CTYIEHT TII0Ka3blBaeT, YTO HE 3HaeT OOJIbIIeH 4YacTH OCHOBHOTO
coliep)KaHWsl MaTepualioB OwWiieTa, JOMyckaeT rpyObie ommOku mpu  (QopMyTHpoBKax 0a30BBIX
TIOJIOKCHUH, BXOASAIIMX B MaTepHalibl OMIIeTa; BO BpeMsl OTBETa Ha BONPOCHI OmiieTa oOpamaercs K
CIIPaBOYHBIM MarepuanaM (KOHCIEKTaM JIEKIIUHA, CEMUHAPOB U TIp.).

5. MeTonu4eckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

3ader (0e3 OlleHKH) B 7 ceMecTpe CIYyKUT (OpPMOIl TPOBEPKH YPOBHSI YCBOCHUS CTYJIEHTaMH 0a30BbIX
MOJIOKEHWH TI0 MarepualiaM JISKIMH M CEMHHApCKUX 3aHATHH 7 ceMecTpa W MpPOCTaBISIETCS II0
pe3yabraraM pyOesKHOTO KOHTPOJIS M TMOCEIIAeMOCTH 3aHATHH CTyAeHTaMHu. [ CTy[eHTOB, KOTOphIE
MOCeTUJIN B 7 cemecTpe MeHee 75% 3aHsaTuil Ha nmocyieaneM 3ansathu (15 yueOHas Henelnsl) mpoBOAUTCS
YCTHBIN ompoc 1o matepuaiaM. K sx3aMmeHy B 8 cemecTpe JI0ITyCKalOTCsl CTYACHTHI, MMEIOIINE 3a4eT 3a
7 cemecTp.

DK3aMeH MpOBOIUTCS B YCTHOW (opMe mo Ouiieram, YTBEP)KIACHHBIM 3aBEAYIONIMM KadeIpoi.
DK3aMeHaTopy MPEAOCTABIACTCS IPABO, IOMUMO TEOPETUYECKUX BOIIPOCOB OMIIETa, AaBaTh CTYJACHTaM
3a/1a4¥l ¥ IPUMEPBI, TUIIOBBIC BAPUAHTHI KOTOPBIX PACCMAaTPUBAIIICH HA JICKIUSAX U CEMUHApax.
CryzmeHTBl ¢ pa3penieHHs SK3aMEHAaTopa MOTYT II0Jb30BaThCs KOHCIIEKTaMH JICKIMH, CEMHHapOB,
CIIPaBOYHOM JTUTEPATYPOH TOJIBLKO BO BPEMSI IMOJTOTOBKHU K SK3aMEHY.

Ha moarotoBky K 9K3aMEHy M OINpPOC OTBOIUTCS BpPEMs B COOTBETCTBHH C YTBEP)KICHHBIMHU
HOPMAaTHBaMH.

I[Tpu npoBeieHNH 3a4eTa ¥ IK3aMEHa MOTYT OBITh HCIIOJIb30BAaHbI TEXHUYECKHE CPEJICTBA.



