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: KommnbloTepHbIe TEXHOIOTUH: T€OMH(OpPMATHKA
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: 1
KBaJIMpUKALS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTecTauuu: 2 (BeceHHUN) - nddepeHunpoBaHHblil 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 0 yac.
nabopatopHsbie 3anaTus: 30 yac.

CamocrosrensHas padora: 60 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2
KonnuecTBo KOHTPONBHBIX PadoT, 3a1aHuil: 2
[IporpamMmy cocraBunu:

J.C. HocoB, accucTeHT
M.B. Tapacos, npenogaBaTeib

[Iporpamma obcyxeHa Ha 3aceqannu Kadenpbl CHCTEM, YCTPOMCTB M METOAOB TeokocMuueckoi ¢uznku 22.07.2021



AHHOTANMA
AKTyanbHOCTB

leonn(popmaTka — 53TO HayKa W TEXHOJOTHS, KOTOpas pa3BUBACT W HCIOJIB3YeT HH(PPACTPYKTYpY
WHPOPMATUKU JUI pelieHus: mpobnem reorpaduu, kaprorpaduu, Hayk o 3emie M CBSI3aHHBIX C HUMH
obnacteil HayKM W TEXHUKU, W OIUCHIBACTCSH KAK «HAayKa M TEXHOJIOTHS, 3aHMMAIOINASICSl CTPYKTypOH H
XapakTepoM MPOCTPAHCTBEHHON MH(OPMAIUH, ee MOoMyYeHHeM, KiaccuduKkauei, XxpaHeHrneM, o0padoTKOH,
OTOOpaXCHHEM U PaclpOCTPaHEHWEM, BKIOYas HWHQPPACTPYKTYpy, HEOOXOOMMYIO Uil OOeCHeYeHUs
ONITUMAIILHOTO UCTIONB30BaHus 3Tol mHpopmarum» (Raju P. L. N. Fundamentals of geographic information
systems). ['eonHdopmarika CTaHOBUTCSI OYEHb BRKHOW TEXHOJOTHEH IS JIMI, NPUHUMAIOIIUX PEIICHUS B
IIMPOKOM JWara3oHe MUCLUIUIMH M oTpaciieil. ['eomHpopmannoHHbIe CHCTEMBI MPUMEHSIOTCS BO MHOTHX
obnacTsiX, BKJIIOYAas TOPOJICKOE IUIAHMPOBAaHWE U YIIPABICHUE 3EMJICTIONb30BaHHEM, aBTOMOOMIBHBIC
HABUTAllMOHHBIE CHCTEMbI, MOACIMPOBAHUE U AHAIN3 OKpYXKAloLeH Cpeabl, IUIAHUPOBAHHE U YIIPaBICHHUE
TPAHCIIOPTHBIMH CETSIMH, CEIbCKOE XO3SHCTBO, METEOPOJIOTHS, OKeaHorpadus, TIIAaHUPOBAHUE Pa3MEIICHHS
NPEANPUATHHA, aBHAIMs, COXpaHCHHE OMOpa3sHOoOOpa3wst W MOpPCKOM TpaHcmopt. IIpaBUTENBCTBEHHBIE U
HETOCY/apCTBCHHBIC YYPEIKACHHUS UCIONB3YIOT MPOCTPAHCTBCHHBIC JAHHBIC /ISl YNPaBJICHUS CBOEH
MIOBCEIHEBHOH N1esATeNbHOCThI0. OlleHKa, MOHUTOPUHT M MOJCIMUPOBAHUE PAa3JIMUHBIX BOIPOCOB M MpolIiIeM,
CBSI3aHHBIX C YIPABJICHUEM NPHPOAHBIMU PECypcaMy, HEBOSMOXHBI 0e3 MPUMEHEHHs T'eOHH(OPMAIITOHHBIX
TEXHOJIOTHH.

AHHOTAIHAA

B kypce paccMarpuBaroTCsi KIIIOYEBBIE MOHSATHS W METONbI JUCTAHIIMOHHOTO 30HAMpoBaHus 3emun (J133).
[Ipesxxne Bcero, BBOAATCS OCHOBHBIC TEPMHUHBI M MOHATHA Kak /133, Tak ¥ JUHAMHKH KOCMHYECKOTO MOJIETa,
MIOCJIE Yero CTyAEHTaM IpelaraeTcsi CaMOCTOSTENbHO CIIPOrHO3MPOBATh JABMKEHHE KOCMHYECKOTO arapara
o OKoJOo3eMHOH opOute. Ilo Mepe NpPOXOXKAEHHS Kypca, CTYACHT 3aHUMAeTCs MaTeMaTHYeCKUM
MOZIEIMPOBAaHUEM TIPOLIECCOB IIEpeHOCca M3IY4YEeHUs B CIUIOIIHOW cpezae, moilydaeT HH(opmanuio o0
M3MEPEHUU a’pPO30JILHOTO COCTaBa arMoc(epbl MHOTOBOJHOBBIM JIHIApOM, a Takke (opMmupyer ooriee
IIPE/ICTaBICHHE O COBPEMEHHBIX cryTHHKax J[33, meromax m3ydeHus arMochepbl M IOBEPXHOCTH 3EMIIH.
Kpome Toro, CTyIEHT CMOXET OBNIaZeTh 0a30BBIMH HaBbIKaMH 00paboTkM maHHBIX J[33 ¢ mcnonb3oBaHuEM
pOrpaMMHO-UHCTpYMeHTanbHOTO cpeactBa I'MC-ananu3a, a takke cooctBenHoro 110, HanMcaHHOTO B X071€
Kypca. bmaromaps oOmMMPHON TEOPETHYECKOH MOATOTOBKE, CTYIEHTY MPEAOCTABISCTCS BO3MOXKHOCTH
HOJIYYUTh MPEACTaBICHUE O (GU3MUECKUX 3aKOHAX U (PH3MKO-MATEMAaTHYECKHX MOJEIAX, JISKAIINX B OCHOBE
npsiMoit u oOparHoii 3agaun /133. Takux kak: pacueT mojsi U3Iy4YeHHUs] B HEOIHOPOIHOM CIUIOUIHOM cpene U
MOJTy4€HHE YUCICHHBIX OLIEHOK KIIIOYEBBIX XapaKTEPUCTUK, (HOPMHUPYIOIIMX TOJIe W3Iy4YEHHUs B BaKyyMme, B
nomomarmeil 1 paccenBaromieil cmomHoi cpene. Kypc comep:xxur B cebe oOcyxkaeHue 0a30BbIX
(U3MYECKUX BOMPOCOB, pa3zdop 3alad, JEMOHCTpaluu (PHU3MUECKUX OKCIEPUMEHTOB, 03 KOTOPBIX
HEBO3MO)KHO IITyOOKO€ TOHUMaHUe MPUHIIMIIOB U MeTooB J133.

1. leau u 3apauu

eap AUCUMNIMHBI

Llenp0 TUCHMIUTMHBL SIBISACTCS TOTYYEHHE TEOPETHYCCKHX 3HAHMHW M NPAKTHYECKHX HABBIKOB B
00JIaCTH TMCTAaHIIMOHHOTO 30HAMPOBaHUs 3eMin U reorpaduueckux nHGopmanuonubix cucreM (I'MC)
Y TEXHOJIOTHH JUIS JAJIbHEHWIIETO UX MCIOJIb30BAHUS TPU U3YYCHUH TUCIUILUIMH 10 COOTBETCTBYIOLICH
nporpamme 1 BeimonHeHnn HUP B 6akanaBpuare.

3amaum JUCIUTLIHHBI
* JaTh TEOPETUUYECKHE 3HAHUSA O TUCTAHIMOHHOM 30HIUPOBAHUN 3EMIIH;

° paccka3arb O MHOUKIIC PCHICHUA 3aJda4 AJUCTAHIITMOHHOTO 30HAWPOBAHUSA 3eMiIM: HaAuMHAsA C
ONPCACIICHHA IIOJIOKCHUSA KOCMHUYCCKOI'O alIapara, 3aKaH4YuBasA TIIOJIYUYCHHEM W aHAJIM30M
CITYTHHUKOBBIX TAHHBIX B FGOHH(i)OpMaLIPIOHHOﬁ CHUCTEMCE,;

* J1aThb HABBIKM MaTEeMaTH4YE€CKOTO MOJEIMPOBAHMS MPOLecca epeHoca U3yUeHHsI B CIJIOLTHOM cpese
MPUMEHHUTENHHO K 3a7a4am J[33;

* narh 0a30Bble 3HAHHUS U HABBIKU PabOTHI C MPOrpaMMHO-MHCTPYMEHTaIbHBIM cpeacTBoM [MC.
2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA | NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH




OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIUMCIIUTENBHYIO TEXHHKY M CEpPBUCHI ceTH MHTepHeT B

OITK-2 CriocoGeH HCIIonb30BaTh COBpeMeHHbIe |0071acTh (cdepe) npodecCHOoHANBHOM NEITENbHOCTH
MH()OPMAIMOHHBIE TEXHOJIOTUHU U OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
IPOrpaMMHBIE CPEACTBA [IPU PEIICHUHN 331a4  |MaTeMaTHYeCKHe METOAbl M NPUKIATHOE IPOrpaMMHOE
npodeccuoHaIbHON IeTeNbHOCTH, coOmoast  |o0ecrieueHre Uil PEHIeHWs  Hay4yHbIX  337a4 B
TpeboBaHusa HHPOPMALIMOHHOHN Oe30macHOCTH  (podeccHOHaNBLHON 00NIacTH

OIIK-2.3 3Haer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI

3HAThb:

YMETB:

* 0a30BbIe NOHATHS U HHCTPYMEHTHI T€OMH()OPMATHKH;

* TEOPETHYECKHE OCHOBBI JUHAMUKH KOCMUYECKOTO I0JIETa;

. BO3MOXXHOCTH  HMHTEPHET-PECYpPCOB M  IPOTPaMMHOIO  OOECleueHHs Uil  PpEIeHHs
npo¢ecCHOHANBHBIX 3a7a4;

* OCHOBHbIE HaIpaBJIECHUS IPUMEHEHUs NUCTAHLUUOHHBIX a3POKOCMHYECKUX METOAOB AJI U3YUYCHUS
arMoc(epbl 1 TOBEPXHOCTH 3eMJIH;

* OCHOBBI TUPPOBOH 00PaOOTKN CHTHAIOB MPUMEHUTENBHO K 3anadam J[33;

*  OCHOBHBIC TOHSTHS, OIpPEICIICHUS U YPABHEHUS, HCIOJIb3yeMble NMPH MOCTAHOBKE U PEILICHUHU
HPSIMOM 3a/1a4M pacyeTa MoJisl U3Iy4YEHHsI B HEOMHOPOAHOM CIUIOLIHOM Cpene;

* OCHOBBI PabOTHI B IPOrPaMMHO-UHCTPYMEHTAIBHOM cpeactse paspadorku I'MC-npoexToB ArcGIS.

* OCYILIECTBIISITh MOMUCK, PUIBTpALIO, COOp U aHaIU3 JaHHBIX, HH(GOpMALUU U HH(PPOBOTO KOHTEHTA
C UCIOJIb30BAaHUEM HHTEPHET-Opay3epoB;

* OIpeneIsATh MoJIoKeHne KocMuueckoro anmnapara (KA) u HanpaBieHue Ha HErO ¢ MCIOJIb30BAHUEM
aByXcTpouHoro Habopa 31nemeHToB (TLE), ucnonb3ys camocTosTenbHO pa3paboTaHHOE MPOrpaMMHOE
o0OecIieueHue;

* MPOBOXUTH YNPOIIEHHE U NPUMEHATh HA IMPAKTHKE METOAbI PEIICHHUs MPAMBIX U OOPaTHBIX 3a/1a4y
JUCTaHIIMOHHOTO 30HINPOBAHMS;

*  IOJy4aTb YMCJICHHBIC OLIEHKM KIIIOUEBBIX XapaKTEPUCTUK, (POPMHUPYIOMIMX I0J€ H3IyYeHHS B
BaKyyMe, B MOIJIOLIAIOIIEH U pacCerBaIOLICH CIUIOIIHOM CPEIE;

* TPOBOAWTH pacyeT CUr'HaJa, PETUCTPUPYEMOT0 IPUEMHUKOM HU3Ty4EHUS,

» paszpabarbiBate [ UC-ipoeKT A7 NPUKIAIHOTO aHAJINW3a JAHHBIX AUCTAaHIHMOHHOTO 30HIMPOBAHUS
3eMiu B IPOrpaMMHO-MHCTPYMEHTaIBbHON 000s10uke ArcGIS.

BJIAJIETh:

* HaBBIKAMH YCBOCHHS OOJBIIOT0 00bheMa MEXTUCITUIUIMHAPHOW WH(GOpMAIUu B 00JIacTH (U3UKH
arMoc(epbl, TEOPUH MEePEHOCa U3TYUCHHUS B CIUIOIITHOW CpeJie, METOIOB PEIICHUs IPSIMBIX U 00paTHBIX
3a7a4;

*  HaBBIKAMH Pa3JMYHOTO BHJAa KOMMYHHKAIIUW C JAPYTHMMH CTYIECHTaMH JUIS PEIICHUS B KOMaHJEe
IMOCTABIICHHOH 3a1a4u;

*  KyJbTYpOW MOCTAHOBKM M MaTeMaTHUECKOTO MOJETHpPOBaHUs (U3MYECKUX 3a]ad B MPEIAMETHON
00TacTH JUCTAHIIMOHHOTO 30HUPOBAHUS;

* HaBBIKAMU MMOUCKA WH(OPMAIIMU TIOCPENICTBOM 3JICKTPOHHBIX PECYpPCOB;

* 0a30BBIMH HaBBIKAMH ITPOTPAMMHUPOBAHUS, BKJIIOUast pabOTy B MHTETPUPOBAHHOM cpefie pa3paboTKH,
a TAK)K€ B MHTEPAaKTUBHOM BBIYMCIUTEIBHON CPELC;

* 0a30BBIMH HaBBIKAMH Pa3pa0OTKH MPOTPAMMHOTO 0OecTiedeHus st 00pabOTKU CUTHAJIOB U PabOTHI
C MPOTPaMMHO OTIPENICISIEMBIMU PAIMOCUCTEMAMU;

* HaBbIKAMU 00pa0OTKH JAaHHBIX JUCTAHIIMOHHOTO 30HAMPOBAHUS C MCIOIH30BAHIEM MPOTrPAMMHOTO
o0ecrieyeHns, BKIIIOUasi MPOTrpaMMHO-HHCTpYMeHTalIbHbIe cpecTBa I UC-ananu3a.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH




TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 Beenenue B reonH(popMaTuky 4 5
) Teopernueckue  OCHOBBI  JAMHAMHUKHU 6 20
KOCMHYECKOTO HoJeTa
3 [IporpamMmmuoO onpenessieMble 6 20
pueMoIepeIaTYuKu
4 CHumKHn c METEOPOJIOTUIECKIX ] 10
CITyTHUKOB
5 I'eonH(popMaIMOHHbIE CUCTEMBI 6 5
Wroro yacos 30 60
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.
4.2. CopaepxaHne AUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)
1. BBenenue B reonHpopMaTuky
1.1. MeTteocnyTHUKHY U UX IPUMEHEHHE.
1.2. HcTtopust 1 METOJbI TUCTAHIIMOHHOTO 30HINPOBAHNUS 3EMIIH.
1.3.  OcobOeHHOCTH MPOXOXKACHHUS UIITYUCHHUS depe3 atMmocdepy.
1.4. OcHoBHnble TUTIBI OpOUT. 3akoHbI Kerutepa.
1.5. OcobeHHOCTH H3MEPEHHS TEMIIEPATypPhl PAIMOMETPOM CITyTHUKOB cepur NOAA.
1.6. TIpuHIOUIBEI pabOTHI palioMeTpa.
2. Teopernueckue OCHOBBI IMHAMUKN KOCMHYECKOTO TI0JIeTa
2.1. ba3zoBble NOHATHUSA JUHAMUKN KOCMUYECKOTIO IOJIETA.
2.2.  DnemMeHTHl OpOUTH HEOECHBIX TEII.
2.3.  CucreMbl HeOECHBIX KOOPAWHAT.
2.4. TLE unu AByXCTpOUYHBIH HAOOP 3JIEMEHTOB.
2.5. SGP u SDP unu ynpoiuieHHbIE MOIETH BO3MYIIICHHM.
2.6. Ilpornos nonoxenust KA u HampaBieHnus Ha Hero ¢ momoursio TLE.
3. IIporpaMMHO ompezesnsieMble IpUeMOTepeaaTInKu
3.1. Uctopust mporpammHo ompefenseMbix npuemorniepeaardnkos (SDR) u obmactu ux

MPUMEHEHHSL.

3.2.  OueHka Bo3MOKHOCTeH coBpeMeHHBIX SDR 1 pa3dop npobieMHbIX MECT U HEJOCTATKOB.
3.3. 3HaKoMCTBO ¢ IIUGPOBOI 00pabOTKOM CUTHAA.

3.4. Ilporpammsl ans pabotst ¢ SDR.

3.5. Toctpoenune apxurektyp nporpamm anst SDR.

3.6. Ilocrpoenue apxurektypsl nporpammbl B GNU Radio ¢ nensio o06padorku FM paanocurnana
C BBIJICTICHHEM HECYIIEeH 9acTOThI, GUIIBTPAIIUEH U PErYITUPOBKON MOIITHOCTH.

4. CHUMKYU C METEOPOJIOTHUECKUX CITyTHUKOB




4.1. Mereocnytauku cepud NOAA. OcoOEHHOCTH KOHCTPYKITUH.

4.2. APT-bopmar qaHHBIX METEOCHHMKOB.

4.3. Cxema npuéma, 1eMOYIISIIUN, CHHXPOHU3AIUHN U IpeoOpa3oBaHus B M300paKeHUE CUTHAIIA CO
cnytHruka NOAA-19.

4.4. KamnbpoBka paaroMeTpa CIIyTHHUKA.

4.5. Kamubposka mereocHUMKOB. Hopmanu3zamnus JaHHBIX.

4.6. Brpruncnenue Temreparypsl HOACTUIAIONICH TOBEPXHOCTH 3eMIIH.

5. 'eonn(popManIMOHHBIE CUCTEMBI

5.1.  OcHOBHbIE TEPMUHBI U MOHATHS IIPHU PadOTE C PACTPOBBIMH CITyTHUKOBBIMH N300pa)KEHUSIMH.
5.2.  Mertonsl reorpaduueckoil NPUBS3KH CITyTHUKOBBIX N300pasKeHHI.

5.3.  Apromaruzauus reorpaduuecKoil MPUBSI3KY U CUIMBKHU CITyTHUKOBBIX N300pa)KeHUH.

5.4. Kiaccudpukanus 1 cerMeHTanus CIlyTHUKOBBIX M300paKeHUH C MCIIOb30BAaHUEM HEHPOHHBIX
CeTeH.

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIEeHHS 00pa30BATEILHOIO
npouecca 1no JUCUMILInHe (MOLYJII0)

KommbroTepHslIii kitace U1 MpoBeIeHUs TPAKTHUECKUX 3aHITHIA, OCHAIIIEHHBIN MYJIbTUMEIUHHBIM
00opynoBaHrEeM (IIPOEKTOPOM), IPOrpaMMHO orpenessiemas paauocucrema (Hanpumep, HackRF One
nin RTL-SDR V3).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas nuTeparypa
1. Beenenue B nuHamMuKy kocMudeckoro nosnera [Texct] / M. FO. OBunnanKoB; M-BO 00pa3oBaHus u
Hayku P®, Mock. ¢us.- TexH. un-t (roc. yu-T) - MM®TH,2016
1. BopoObéBa A.A., JlucTaHIMOHHOE 30HAMPOBAHUE 3eMJTH, yueOHO-MeToauueckoe nocooue, HUY
HUTMO, Mocksa, 2012

JlononHuTenbHAs TUTEpaTypa
1. OcHOBBI 00pPa0OTKY 1 aHAIK3a JaHHBIX KOCMHYECKOTO AUCTAHIMOHHOTO 30HIMPOBAaHHs OKeaHa
[Tekcr] : yueb. mocobue asist By30B / A. A. PomanoB ; M-Bo oOpazoBanus PO ; Mock. ¢pu3.-TexH. UH-T
(roc. yu-T) — M. : MOTH, 2003 .— 272 c.
1. David A. Vallado, Fundamentals of Astrodynamics and Applications. — 2013.
2. bank M. b. DneMeHTHI TMHAMHUKH KOCMHYECKOro mosera. — Hayka. [. pen. ¢uz.-mar. nur., 1965.
3. TopsitnoB M.C. ABTopedepar nuccepraunu «Vctopus pasBUTHS JUCTaHIUOHHOTO 30HIUPOBAHUS
KaK OCHOBHOTO KOMIIOHEHTa reorpaduiecknx nHGpopManuoHHbIx cuctem», Cankr-Iletepoypr, 2006
4. Chuvieco E. Fundamentals of satellite remote sensing. — CRC press, 2019.
5. Elachi C., Van Zyl J. J. Introduction to the physics and techniques of remote sensing. — John Wiley

& Sons, 2021.
6. OCHOBBI JUCTaHITMOHHOTO 30HIUpoBanus / Y. Puc ; nep. ¢ anrn. M. b. Kaydmana, A. A.
Ky3smuuepoit - M. Texunochepa,2006

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

1. https://lms.mipt.ru — cuctema 31eKTpOHHBIX KypcoB MOTU.

2. https://www.ncdc.noaa.gov/nomads/documentation/user-guide — napopmanus o mociea0BareILHOM
npuéme u oopadorke APT cooOmienuid.

3. https://www.arcgis.com — ArcGIS Online (o0maunoe pemenue s [ MC-ananu3za).

4. https://drive.google.com — cepBuc XpaHEHUs!, pEIAKTUPOBAHUS U CHHXPOHHU3ALMHU (ailyioB.

5. https://github.com/ — BeO-cepBuc mi1s1 XocTrHra IT-POEKTOB M X COBMECTHOM Pa3padOTKH.



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

[Iporpammuoe obecnieuenue: Python, PyCharm, Anaconda, GNU Radio u ArcGIS.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

YcnemHoe 0CBOCHHE AUCIUILIMHEI TpeOyeT OONBIIOro o0heMa CaMOCTOSTENHLHOW pabOThI CTY/ICHTA.
Kak MOXHO BHJETh W3 pacHlpeielicHHs YacoB B TPYIOEMKOCTH MO BHUJaM YYEeOHBIX 3aHSTHH,
CaMOCTOSITENIbHAS  JISATEIBPHOCTh  CTYJIEHTOB 3aHMMAeT JBE TPETH OT OOIEro BpEMEHHU.
CamocrosiTelIbHas padoTa BKIOYAET B ceOsl MOMCK WH(pOopMaInH, MpopaboTKy y4eOHOro MaTepualia u
BBITIOJTHEHUE JTA0OPATOPHBIX PabOT, a TAKXKE MOJATOTOBKY K CAa4e JJaOOPaTOpHBIX paboT u 3a4ETy.
CryneHTaM JOCTYITHA BO3MOXKHOCTh KOHCYJIBTAIUK C TMperojaBareieM, KaKk WHAMBHIYaIbHbBIX, TaK H
TPYNIOBBIX, TIOCPEJCTBOM CEPBHCOB JUII MTHOBEHHOTO OOMEHa COOONICHUSAMH WM, TIPH
HEOOXOIMMOCTH, CEPBHUCOB OPTaHHU3aINU U MPOBEACHUS BUICOKOH(EPEHITHI.

PykoBOACTBO M KOHTPOJIH 32 CAMOCTOSITEIBHON pabOTON CTyJEHTa OCYIIECTBISIETCS MPEToIaBaTeieM B
(dbopMe WHIUBUAYAIbHBIX KOHCYJbTAllMH, BBIOOPOYHBIX OMNPOCOB HA 3aHSATHUSX U KOHTPOJIBHBIX
BOTIPOCOB, TIPUBE/ICHHBIX B OMUCAHUAX Ja0OPATOPHBIX padoT.



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: 1
KBaJupuKaAnus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 2 (BeceHHul) - JlnddepeHunpoBaHHblil 3a4eT
PaspaGorunkm:

J.C. Hocos, accuctenT
M.B. Tapacos, npenogaBareiib



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2.1 Cnocoben IIPUMEHSTh COBpPEMEHHbIE
BBIUMCIIUTENBHYI0 TEXHHKY M CEpPBUCHI ceTH MHTepHeT B
OITK-2 CriocoGeH HCIIonb30BaTh COBpeMeHHbIe |0071acTh (cdepe) NpodecCHOHANBHOM NEITENbHOCTH
MH()OPMALMOHHBIE TEXHOJIOTUHU U OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
MPOrpaMMHBIE CPEJICTBA MIPH PEILICHUH 3aJa4  |MaTeMaTHYeCKHe METOlbl W TPHUKIQJIHOE MPOrpaMMHOE
npodeccuoHaIbHON IeTeNbHOCTH, coOmoast  |o0ecrieueHre  Juisi  PEHIeHWs  HAay4yHbIX  33aJa4 B
TpeboBanua HHPOPMALMOHHOMN Oe30macHOCTH  (podeccHOHaNBLHON 00IacTH

OIIK-2.3 3Haer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

2. Iloka3arein OLleHUBAHUS KOMIIEeTeHITHH

B PE3YIbTATC HU3YUCHUSA AUCHUIIIAMHBI «KOMHLIOTepHBIe TCXHOJIOTHUH: FGOI/IH(I)OpMaTI/IKa » O6y‘IaIOH_H/II\/’IC$I
JOJIKCH:

3HATh:
* 0a30BbIe NOHATHS M HHCTPYMEHTHI T€OMH(OPMATHKH;
* TEOPETUYECKHE OCHOBBI AMHAMHUKH KOCMHYECKOTO T0JIETa;
. BO3MOXXHOCTH HMHTEPHET-PECYpCOB M  IPOTPaMMHOTO  OOECIICUeHMsT Ui PEIICHHS
npodecCUOHANBHBIX 3a7a4;
* OCHOBHBIC HAIIPaBJICHUS NMPUMEHECHUS TUCTAHIIMOHHBIX a9POKOCMHYECKHX METOMOB JUIs U3YUYCHUS
arMocdepbl ¥ TOBEPXHOCTH 3eMIIH;
* OCHOBBI HU(PPOBOH 00PaOOTKN CUTHAJIOB MPUMEHUTENBHO K 3anadam J[33;
*  OCHOBHBIC IOHATHS, ONPENENICHUS M YPaBHEHHs, MCIOJIb3yeMble NPHU IOCTAHOBKE M PEIICHUU
NpsSIMOY 3a/1a4¥ pacyeTa Mol U3y4YeHUs B HEOITHOPOIHOH CIUTOIIHOMN Cpefe;
* OCHOBBI pa0OTHI B IPOTPAMMHO-UHCTPYMEHTAIBHOM cpecTse pa3padotku ['MC-nipoexToB ArcGIS.
yMeThb:
*  OCYIIECTBISTH MOKUCK, QUIBTPAIVIO, COOp M aHaN3 JaHHBIX, HH(OpMAIUU U ITU(PPOBOTO KOHTEHTA
C UCTOJIb30BaHUEM UHTEPHET-Opay3epoB;
* OmpenesaTh NONOXKeHne kocMuueckoro anmnapara (KA) u HarpaBieHHe Ha HETO ¢ UCIOJIb30BaHUEM
naByxcTpouHoro Habopa aneMeHToB (TLE), ucnonb3ys camMocTosTenbHO pa3paboTaHHOE MPOrpaMMHOE
obOecIieueHue;
* TPOBOIUTH YNPOIICHUE W NPUMEHATh Ha MPAKTHKE METOIBI PEIICHHs MPSMBIX U OOPaTHBIX 3a/1ad
JIMCTAaHIIMOHHOTO 30HIUPOBAHMUS;
*  [OJy4YaTh YHCJICHHBIC OIICHKM KIIIOUEBBIX XapaKTEPUCTUK, (OPMUPYIOUIMX I0J€ HU3IyYeHHS B
BAKyyM€, B IIOITIOLIAIOMIEH U pacCEeUBAIOILIEH CILIOIIHON CpEAE;
* TPOBOAMTH pacyeT CUIHAJA, PETUCTPUPYEMOTO IPUEMHUKOM HU3ITy4YCHUS,
* paspabareiBath ['MIC-nipoeKT AJIsl MPUKIAJHOTO aHANIM3a JAHHBIX AMCTAHLIMOHHOTO 30HAMPOBAHUS
3eMiIu B IPOrpaMMHO-MHCTPYMEHTaIbHON 00010uke ArcGIS.
BJIA/IETh:
*  HaBBIKAMH yCBOEHHS OOJBIIOTO 00beMa MEXIAUCIUILTMHAPHOW MHQPOpMAIMU B o0macTH (Gpu3muku
arMocepbl, TEOpUH IMepeHoCca U3ITyUeHHS B CIUIOLIHOM Cpe/ie, METOIOB PEIICHHUS TIPSMBIX U 00paTHBIX
3ajad;
*  HaBBIKAMH PA3JIMYHOTO BHJA KOMMYHUKALUU C JPYTHMHU CTYACHTaMHU JJISl PEIICHHS B KOMAaHE
MOCTABJICHHOM 3aJ1a4H;
*  KYJIBTYpOH IOCTaHOBKH W MaTeMaTH4eCKOr0 MOJCTUpPOBaHUs (PU3NYECKHUX 33aJa4 B MPEJAMETHOM
00JacT! TUCTAaHIIMOHHOTO 30HANPOBAHUS;
* HaBBIKaMH MTOKCKa HH(POPMAIMU TIOCPEACTBOM IEKTPOHHBIX PECYPCOB;
* 0a30BBIMH HABBIKAMH MIPOTPAMMHPOBAHUS, BKIIIOYasi paboTy B HHTETPUPOBAHHON cpefie pa3pabOTKH,
a TaKKe B MHTEPAKTUBHOW BBIYHCIUTEIHHOM Cpesie;
* 0a30BbIMH HaBBIKAMH Pa3padOTKU MPOrPaMMHOT0 00ecTiedeHUs It 0OpaOOTKH CHUTHAIOB U pabOTHI
C MPOTPaMMHO OTPEACTIEMBIMU PAIUOCUCTEMAMU;
* HaBbIKaMH 00pabOTKM JaHHBIX AUCTAHLMOHHOTO 30HAMPOBAHMUS C UCIOJIB30BAHUEM IPOrPAMMHOTIO
o0ecrieueHus1, BKJIIOYAs POrpaMMHO-MHCTpyMeHTalbHbIe cpencTBa [ MIC-ananu3a.




3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 3a/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

Texymumii KOHTPOJIb OCYIIECTBISIETCS B popMe Tab0opaToOpHbIX padOT B MUCHBMEHHOM (popMe 1o Kaxaoi
Teme. OmLeHKa 3a KaXIyI BBIIOJHEHHYIO Ja0OpaTOpHyH paboTy Oa3upyercss Ha MPAaKTUYECKUX
pe3ynabrarax, MOJyYeHHBIX B paboTe M Ha OTBETaX HAa KOHTPOJIBHBIC BOMPOCHI, NPHBEICHHBIC B
OTMCAHUX JTa0OPaTOPHBIX PadoT.

HToroBoii omieHKo# 3a Bce 1a00paTopHbIe paOOTHI SBISIETCS CpeIHeapruPpMETHISCKOe 3HAYEHHE OT BCEX
pabor.

K 3auery nomyckaroTcs CTyAEHTHI, BBITOJIHUBIINE BCE 1a00paTOpHBIE pabOTHI.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarouuxcst

JlabopatopHbie pabOThI ¥ TUIIOBBIE BOPOCHI K HAM:

1. IIporno3 nonoxxenns KA u HampasiieHns Ha Hero ¢ nmomouisio TLE.

OpranusyiiTe KOMaHay U3 TPEX YEJIOBEK U PACHPEACTIUTE MEX Ty COOO0M CIEeAYIONIYIO 3aauy.
Hamummre nporpammy, KoTopas:

1. Pa3bupaer Ha snmemeHTHl cornacHO omucanuio (opmara TLE anmmapara «NOAA 19» (mouck u
CKa4MBaHME JIOIYCKACTCS JIeJIaTh BPYUHYIO).

2. Ilo3BomsieT MOIB30BATENIO 3a/1aTh AMANa3oH BpeMeHu (Hampumep, ¢ 12:00 21 mapra 2021 roga no
10:00 23 mapra 2021 roxa).

3. PaccuuThiBaeT MOJOKEHHE ammapara B TOM JHana3oHe (3a MOJOKCHHWE aHTEHHBI-HAOIIOATeIs
BO3bMUTE KOOPUHATHI 1aboparopHoro kopmyca MOTHU u3 moboro kaprorpaduieckoro ceppuca).

4. IlomyyaeT MpPOrHO3 BUAMMOCTH ammapara Julsl aHTeHHbI-HaOmoznatenst (TO eCTh CUMTAeT, B Kakue
MIPOMEXYTKH BPEMEHH B paMKax 3anaHHoro nuanaszona NOAA 19 O6yner B npsmoit Bugumoctu u3 JIK).

5. B mpoMexyTKH BpeMEHH, KOTZa ammapar «BUICH» IJIsl aHTCHHBI, CUMTAET TpeOyemble ANl CBSI3U
YIIIBI Q3UMYTa U JIEBAllMU B KaX/(bIii MOMEHT BpeMeHH (Hanmpumep, KaxX Iyl CeKyHY).

Pesynpbrar 3arpy3ute Ha Google Drive nim B GitHub.

a. OnuimmuTe anropuT™ peLIeHus TOCTAaBIEHHOH 3a1a4H.

b. HazoBure ommmuus cuctem koopauaatr ECEF u ECILL

¢. Onumute peanu3zanuto nepesoga koopaunar u3 ECEF B ECIL.

d. B kakyo cucteMy KOOpAMHAT Bbl IEPEBOANTE reorpaduueckne KOOpJUHAThI pueMHuKa? OnuimunTe
aJTrOpUTM IEPEBOAA.

2. KanubGpoBka METEOCHHUMKOB M BBIUMCIIEHUE TEMIIEPATYPhI MOJICTHIIAIOMIEH TOBEPXHOCTH 3€MIIH.
OpranusyiiTe KOMaHay U3 TPEX YEJIOBEK U PACHPEACTIUTE MEX Ty COOO0M CIEeAYIONIYIO 3aauy.
Ucnons3yiite WAV-(aiin curnana, noaydeHHoro co cnytHuka NOAA-19.

Onpexnenure 4acToTy AUCKPETU3ALMH 3alIMCAHHOTO CUTHAJA U u3MeHuTe e€ Ha 20801 m.
[IpousBeauTe 4aCTOTHYIO 1EMOIYISALUIO.

HamummTe QyHKIMIO TOMCKa CHHXPOUMITYJIbCA M CHHXPOHH3HPYHTE H300paKeHHE IO HEMY,
ucnonb3ys nokyMeHTanuto Ha APT dopmar nuzobpaxkeHus.

Hopwmupyiite n3o0paxenue a0 nuamna3ona 3Hadenuii 0-255.

Beinenure 3HaueHMs TeNEMETpPUM, OINPENSIIUTE HOMEp KaHajla M BBIUUCIUTE TEMIIEparypy
MOJCTUJIAIOIIEH TTOBEPXHOCTH 3EMIIH.

Pesynrrar 3arpy3ute Ha Google Drive niu B GitHub.

a. Kak onpenenuts KOppeKTHOCTH HOPMHUPOBKH 110 n300pakenuto APT cHumka?
b. Kak onpenenuts HOMep KaHasIa paguomMeTpa?

c. 3aueM HeoOxonumo npeodpazoBanue [ unsbepra npu o6padoTke curnana?

3. Tocrpoenue apxutekTypsl nporpammbel B GNU Radio ¢ nensro o6pabotku FM paamocurHana c
BBIJICJICHEM HECYIIeH 4acToThl, PUIbTpaeld 1 peryIupOBKOi MOIIHOCTH.

Ucnone3yss GNU Radio nocrpotite cxemy s npuéma FM paguocurnana.

Bribepere nro0yro dacToTy pamumocTaHuud W3 auanazoHa 95-108 MI'm, ordunsrpyidte cUrhan,
HU3MEHUTE 4acToTy auckperusauuu Ha 48 KI'n, orperynupyiite I'pOMKOCTb U 3alMILUTE pe3yJbraTl B
WAV-paiin.

Jiist TOuHOTO BHIOOpA HECYILEH YaCTOThl PEKOMEHIyeTCsl MCIIOJIb30BaTh peoOpasoBanue Dypre.
Pesynrrar 3arpy3ute Ha Google Drive niu B GitHub.

a. Yro Oyzxer ecny yMEHBIINUTh YacTOTy Auckpernzauuu B 100 paz?



b. MokHO T 000HTHCE 6€3 PUIBTPa HIKHHUX YaCTOT?

c. Kak nmpunsATH 1 3anucars CUTHAJI OT IBYX paJuOCTaHIUI OMTHOBPEMEHHO?

d. Kak u3ameHsieTcs TpOMKOCTh Y paioCcHUTrHamna?

4. Apromaru3anus reorpaduyeckoil IpUBSI3KU U CIIMBKH CITyTHUKOBBIX H300paskeHUH.

Hanummre ckpunt, oCymecTBISIOUINA aBTOMaTU3UPOBAHHBINA MPOLIECC MPOCTPAHCTBEHHON MPUBS3KH
JAHHBIX C UCIIONB30BaHHEM (haiiia, COmeprKallero NCXOHbIE U IeJICBbIC OMIOPHBIC TOYKH, C TIOMOIIBIO
¢ynkunn WarpFromFile management.

[MpousBenure 0OBEIMHEHHE PACTPOBHIX N300paKEHUI B HOBBIH HA0OP PACTPOBBIX JIAHHBIX C TOMOIIBIO
¢ynkunun MosaicToNewRaster management.

[Mocne oOobenuHeHus uctonbiyiite pyHknuio SetRasterProperties management, 4ToObl H30aBUTHCS OT
4epHOTO (poHA (ITMKCEIH B KOTOPBIX OTCYTCTBYET 3HAUCHHE).

Pesynrsrar 3arpy3ute Ha Google Drive niu B GitHub.
a. OnumuTe «pyvyHOW» METOA MPOCTPAHCTBEHHON MPUBSI3KH PACTPOBBIX M300paxenuit B ArcGIS.

b. Kakas cCBs3b MeXIy KOJIMYECTBOM CBsi3€il (OMOPHBIX TOYEK) M METOIOM HPUMEHSEMOIO
npeobpazoBanus?

c. Onumure adropuT™M aBTOMAaTHYECKOW MPOCTPAHCTBEHHOMW MPHBS3KU PACTPOBBIX M300pakEHUH B
ArcGIS.

d. Kaxoii MeToz mpocTpaHCTBEHHON NPUBSI3KH BbI HCIIOIB30BaIHU B cBoeM anroputme? [louemy?

5. Knaccudukarms u cerMeHTanusi CIyTHUKOBBIX W300paKEHHI C WCIIONH30BAHHEM HEHUPOHHBIX
ceTel.

a. B 4em 3akiIr04aroTCsl CXOACTBO U pa3iiMuKe KIACCU(PHUKALIMU U CErMEHTAuu?

b. Kakwue nannbie u B KakoM (hopmare BbI HCHIONIB30BaM Juis kinaccudukanuu B ArcGIS?

c. Kakum meromom B 00y4anu kinaccupukarop?

d. KaxoBbl TpeOOBaHHMsI MOJICIIH, HCIIONB3YEMOH JUIsl CETMEHTAIINH, K BXOJHOMY PAaCTPOBOMY CJIOHO?

[lepeueHb THNOBBIX (MPHUMEPHBIX) BOINPOCOB M TEM MAJS HPOBEIACHUS MPOMEXKYTOYHOH arTecTaluu
00yJaromuXcs M0 UTOraM O0y4eHust

JuddepeHupoBaHHBIA 3a4eT MO JUCUMIUIMHE NPUHUMAETCS HA OCHOBAaHMHM OLIEHKM OTBETOB Ha
KOHTPOJIbHBIE BOIIPOCHI. THIIOBBIE BOIPOCHI AJIS TOATOTOBKHU K AU HEepeHIINPOBAHHOMY 3a4eTy:

Kanubposka paguomerpa ciytHrka NOAA-19.

JI1s1 yero Hy’>KHO IlepeiaBaTh TEMIIEpaTypy KocMoca B TeraeMeTpun ¢ororpadpun?
Hcropust UCTaHIMOHHOTO 30HANPOBAHUS 3eMIIH.

Tenemerpus B APT uzo0paxenuu.

Yepennenue npu GopmupoBannn nzodpaxkenust APT Ha GopTy cryTHHKA.

Buaer Mmogynsiiuii nnpoBoro curHana.

Cxema npuéma FM paguocurnana.

e AN O M

Cxema npuéma AM paguocursana.

9. TlpeumymectBa SDR Hax 0OBIYHBIM PajHo.

10. 3axons! Kemepa.

11. Cxema dopmupoBanusi APT nzobpakenust Ha 60pty cnyTHuKa cepurt NOAA.
12. IlpUyuHBI OMYIAPHOCTH a3POMETOIOB.

13. OxHa Mpo3pavyHOCTH aTMOC(EPHI.

14. Anroputwm JlyHa.

15. KonTpomnbsHas cymMma.

16. Kak moxno niepenars curtan B 100 ' Ha Gomnblioe paccrosiHue 0e3 CylIeCTBEHHOTO MOBBIIICHUS
MOILIHOCTH?

17. ®uIbTp HUKHUX YACTOT.

18. IIpeoOpazoBanue Dyphe.

19. CnekrpanbHoe NpecTaBlIeHNe CUTHaJA.

20. CUHXPOUMITYJIBC.

21. IlpuHumn paboThl NEPBHIX PATUOITPUEMHHUKOB.

22. [loueMy B KaueCTBE CHHXPOHUMITYJIbCA HEJIb3s UCIIOIB30BATh €IUHIUYHBIA UMITYJIBC?

23. 33)13‘13 ABYX TCJI: YPAaBHCHHUC, OIUCHIBAIOLICC JIBUKCHUC 6apHueHTpa CUCTCMbI, U JIBa HCPBBIX
HHTETpaja, CBA3aHHBbIC C HUM.

24. 3apa4a ABYX TeN: ypaBHEHHE, ONHCHIBAIOIIEE IBMKEHHE TOUKHU B [10JI€ IPUTATHBAIOLIETO LIEHTPA.
25. 3ajada AByX TeJ: UHTETpal IJIOMAAeH.



26. 3aaua AByX TeJ: J0Ka3aTeIbCTBO, YTO JABIKEHHUE Tella TUIOCKOE.

27. 3amada aByx Ten: uHTerpan Jlamnaca.

28. 3amaua AByX Ten: CBA3b MHTErpana Jlammaca ¢ MHTErpajIoM IUIOIaieH.

29. 3aga4a ABYX TeN: Mepexo/l K MOISPHBIM KOOPAHHATaM, (POKaJIBHBII apaMeTp U SKCHEHTPUCUTET.
30. 3agaya AByX Texd: dMO0Xa.

31. 3amaua AByX Ten: BOCXOISIIMN y3ell, HAKIIOHEHUE OPOUTHI M MIEPULICHT.

32. 3amadya JOBYX TeN: CBSI3b DJEMEHTOB OPOUTHI C JIEKAPTOBHIMU KOOpAWHATAMU HEOECHOTO Tela
(Teopema KOCHHYCOB c(pepruiIeCcKol TPUTOHOMETPHH).

33. JIBycTpouHblii HAOOp 3JIEMEHTOB U YIPOIICHHBIE MOAEIH BO3MYILIEHHUH.
34. CucreMbl KOOPAMHAT, CBA3aHHBIE C 3eMJICH, U CBA3U MEXIY HUMH.

35. Kanubposka u HopmupoBka APT uzo0paxenus.

36. TepmokiuH B Tenemerpun APT curnana.

37. MunytHble MeTkH B APT curnane.

38. MakcumanpHas 4acToTa CurHajia, npuaumaemoro SDR.

39. Ilpeueccust opOUTHI.

40. BeicoTa 1mosiéTa reoCTallMOHAPHBIX CIIyTHHUKOB.

41. ConHEYHO-CUHXPOHHAsI OpOuTa.

42. HakyioHEHUE COJIHEUHO-CUHXPOHHON OPOUTHI.

43. MeToapl IPOCTPaHCTBEHHON MPUBS3KH PacTpoBhIX n300pakenuii B ArcGIS.
44. Knaccudukanus B ArcGIS.

45. Cermenranus B ArcGIS.

Kputepun onennBanus

OIIEHKA «OTJINYHO (10)» BBICTABIISIETCS CTYNEHTY, MOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIIyOOKHE 3HAHMS Y4YeOHOM mporpaMmbl IUCHMIUIMHBI I[P OTBETE Ha
KOHTPOJIbHBIE BOIIPOCH! M UMEIOLIIEMY OTJIIMYHBIE Pe3y/IbTaThl 110 Ja00paTOpHBIM paboTaM,

oLeHKa «OoTIHYHO (9)» BBICTABISIETCS CTYACHTY, IOKa3aBILIEMY CHUCTEMAaTH3HPOBAHHBIE, TIIyOOKHE
3HaHHUA y4eOHOH NpOrpaMMBbl AWCIMIUIMHBI IPH OTBETE HA KOHTPOJBbHBIE BONPOCH M HMEIOLIEMY
OTJIMYHBIE PE3YNBTATHI 10 Ja00paTOpHBIM padoTam,

OIIEHKa «OTIUYHO (8)» BBICTABISAETCS CTYJCHTY, MOKa3aBIIeMy TITyOOKHE 3HaHUSI y4eOHOM porpaMMbl
JMCUUIUIMHBL TIPH OTBETE HAa KOHTPOJBHBIC BONPOCHI M HMEIOIIEMY OTIMYHBIC PE3YJbTaThl II0
nabopaTopHbIM paboTam,

oueHka  «xopomo  (7)»  BBICTABISIETCS  CTYHOCHTY, INPOJEMOHCTPUPOBABIIEMY  TBEpIbIC,
CUCTEMaTU3UPOBAaHHbIE 3HAHWUS Marepuana IpPU OTBETE HA KOHTPOJBbHBIE BOIPOCH U HMMEIOLIEMY
OTJIMYHBIE UITH XOPOILUE PE3yIbTaThI 10 JaO0paTOPHBIM padoTam,

OIIEHKa «XOopomio (6)» BBICTABISAETCSA CTYIEHTY, IPOAEMOHCTPUPOBABIIEMY XOpOIIHE 3HAHUI
Marepuaia IMpH OTBETe Ha KOHTPOJBbHBIC BONPOCHI M HMEIOIIEMY XOpPOIIHE pPe3yJbTaThl IO
nabopaTopHbIM paboTam,

OLICHKA «XOPOIIO (5)» BBICTABIISETCS CTYACHTY MPOJEMOHCTPHUPOBABIIEMY, XOpOILIHe (C MUHIMAIbHBIM
KOJINYECTBOM HEBEPHBIX OTBETOB) 3HAHMS Marepualia IpPH OTBETe Ha KOHTPOJBbHBIE BOIPOCHI H
MMEIOIIEMY XOPOIIHE Pe3yJIbTaThl 10 TJAOOpaTOPHBIM padoTaM,

OLICHKA «Y/IOBJIETBOPUTEIBLHO (4)» BBICTABIACTCA, €CIM BO BpeMs OTBETA CTYACHT I1OKAa3bIBAET
HETBep0¢ 3HaHKUEe 0a30BBIX MOJIOKEHUH, CBI3aHHBIX C MaTePHAIOM KOHTPOJIBHBIX BOIIPOCOB, HO IMEET
XOPOIIUH pe3ynbTar Mo J1adoparopHbIM padoTam,

OLICHKA «YIOBJIETBOPUTEIbHO (3)» BBICTABIACTCA, €CIM BO BpeMs OTBETA CTYACHT I1OKAa3bIBAET
pa3pO3HEHHBIN XapakTep 3HAaHWH, HEYeTKue, HO 0e3 TpyObIx OmMOOK, (GOpMYIUPOBKH 0a30BBIX
MOJIOKEHNH, CBA3aHHBIX C MarepHaJoM KOHTPOJIBHBIX BOINPOCOB M HMMEET YIAOBIETBOPUTEIbHBIH
pe3yabTar 1o J1abopaTopHbIM paboTam.

OLICHKA «HEYIOBIETBOPUTEIBHO (2-1)» BBICTABISIETCS, €CIM BO BPEMs OTBETa HA KOHTPOJIBHBIC
BOIIPOCHI, CTY/ICHT IIOKa3bIBACT, YTO HE 3HAET OOJIbIIEI YaCTH OCHOBHOI'O COAEPIKaHMs Kypca.

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

HroroBoii OLCHKOM 3a BBIIOJIHCHHEIC Ha60paTOpHBI€ pa6OTLI SABIIACTCA Cpe,E[HeapI/I(l)MeTI/I‘leCKOG
3HA4YCHUC OLICHKU I10 BCEM pa60TaM.



[Ipu npoBeneHnn auddepeHINPOBAHHOTO 3adeTa CTYIEHTY W3 TepedHsi B THCBMEHHOW Qopme
3agarorcs 2-3 Bomnpoca (He Ooree 5), TakKe YUUTHIBAIOTCS aKTHBHOCTB CTY/ICHTA Ha 3aHSATHAX U OLCHKA
1o abopaTopHEIM paboTaM C y4eToM pyOekHOro KoHTpousis. OueHKa BBICTAaBISIETCS MO pe3yiabTaTaM
YCTHOTO OTPOCa C Y4ETOM KPHUTEPHUEB.

OCHOBHBIMH TOKa3aTeJSIMHA YCBOCHHUSI Marepralia o JUCLUILINHE SBIISIOTCS OLCHKH MPEroaBaTess B
X0JIe PyOEKHOTO KOHTPOJIS, 32 BBHIMOJIHEHUE JTA00paTOpHBIX padoT u auddepeHInpoBaHHOTO 3a4eTa, a
TaKKe YMEHHE JEMOHCTPUPOBATh 3HAHWS, NONYyYCHHbIE M3 MAarepualoB JIEKIHA H H3yYCHHS
PEKOMEHTyeMOi JUTeparypbl. PyOeKHBI KOHTPOJIb TMpPHUMEHSETCS B (OpMe OIIGHKH OTBETOB Ha
BOIIPOCHI B IIPOIIECCE KPATKOTO YCTHOTO OIPOCa.

JuddepeHMpoOBaHHBIA 3a4eT 10 AWCIHUIUIMHE BO 2 CEMECTpPE SIBISCTCS 3aKIIOYUTEIBHBIM JTaIloM
U3y4eHUs Kypca M MMEeT IIeJbI0 IMPOBEPKY 3HAHMH CTYJICHTOB IO TEOPUU U BBIIBICHHE HABBIKOB
NPUMEHEHHSI MOJTYYCHHBIX 3HAHWW TPU pEIICHHH NPAaKTHYSCKHX 3a/ad Ha IpuMepe J1abopaTopHBIX
pabor, a Takke HaBBIKOB CaMOCTOSITENILHOW paboThl € PEKOMEHJOBaHHOW JHUTEparypoud u
MHTEPHET-pPeCcypCcamu.

JuddepeHumpoBanHblii  3a4eT TPOBOAMTCS B YCTHOH ¢opme. [Ipemomaarento, MpoBOIsSIIEMY
i depeHIMPOBaHHBINA 3a4eT, MPEIOCTABISETCS MPAaBO, IIOMUMO TEOPETUYECKUX BOIPOCOB, J1aBATh
CTyAE€HTaM HPUMEpPHI, TUIIOBbIE BAPHAHTHI KOTOPBIX PacCMaTPUBAINCH HA 3aHATUAX. CTyAEHTBI MOTYT
TIOJIB30BATHCSI KOHCIIEKTAMHU M CIIPABOYHOM JIMTEPATypOl TOIBLKO BO BpeMs MOATOTOBKM K oTBeTy. Ha
MOATOTOBKY K Au((depeHIMPOBaHHOMY 3a4eTy M OIpPOC OTBOJAMTCSA BpeMS B COOTBETCTBHH C
YTBEPKACHHBIMH HOPMaTHBaMH.



