MUHUCTEPCTBO HAYKHU U BBICHIETO OBPA3OBAHU A
POCCHUIMCKOI ®EJIEPALINN
denepanbHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEKACHUE
BBICITIIETO OOpa30BaHUS
MOCKOBCKWI TOCYIAPCTBEHHbBI YHUBEPCUTET
I'EOAE3UN U KAPTOI' PAOUU
(MUUT'AuK)

['eonesnueckuii hakynpreT
Kadenpa aspokocMU4eCcKHX CheMOK

' % JTOKYMEHT MOJAMUCAH

%\; MIEKTPOHHOI NOANHUCHIO «YTBEPXIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO

HeiictBurenen: ¢ 21.07.2025 mo 14.10.2026 15 mast 2026 T.

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)
MOJ1Y/Ib ASPOKOCMHUYECKHUX CbEMOK U ®OTOI'PAMMETPUU

«b1.B.03.01 ADPOKOCMUNYECKHUE CbEMKHN»
YpoBeHb BhICIIET0 00pa30oBaHUs: OakajJaBpuaT

Hanpasnenue noarorosku: 21.03.03 ['eone3us u TUCTaHIMOHHOE 30HAMPOBAHUE

Hampasnennocts(npoduiis) moarorosku: KocMuueckast reoae3ust U HaBUT LM

KBanudukanus (cTerneHb) BEITYCKHUKA: OaKaJaBp
®dopma oOyueHHUs: OUHAs
I'on Habopa (mpuema Ha oOydenue): 2026

Cpox nosrydeHus: 00pa3oBaHuUs: 4 rona

O0beM: B 3a4ETHBIX SOAUHUALIAX: S 3.€.
B akajgeMuyeckux yacax: 180 ak.u.

Mocksa, 2026
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Pa3padoruukmu:
JloneHT kagenpsl A3pOKOCMHYECKUX CheMOK, K.T.H. [psira /1. O.

Crapmmii npenogasareins Kapenpbl ASpOKOCMUYECKUX ChbEMOK
Mouanos A. B.

Pabouas mporpamMma IMUCHMIUIMHBI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO no mwnanpasnenuto mnoarotroBku 21.03.03 Teome3us W JUCTAHIIMOHHOE 30HAMPOBAHUE,
YTBEPKJACHHOTO MpukazoM Munooprayku ot 12.08.2020 Ne 972

CormnacoBaHue U yTBEPKACHUE

Ne | Monpasaenenne OTBeTCTBEHHOE BUO Busa Jlara, IpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 Teonesnyeckuit [Ipencenarens ITonosues O. B. Paccmotpeno | 28.01.2026, Ne
(baxysbrer y4EHOTO COBETa 14
¢axynbTera
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

HGHL OCBOCHUS NUCHUIIJIMHBI - 3aKJIFOYACTCS B HOJIy‘IeHI/II/I 06yqa101u1/1M1/1051 TGOpeTI/I‘-IGCKI/IX
3HAaHUM O METONAaX M TEXHOJOTHSX MOJTYYECHHs a’POKOCMHUECKOW MH(POPMALUU A CO3JaHHUSA U
OOHOBJICHHUSI TOTOTPaPUUECKUX, KaJACTPOBBIX KapT U APYTHMX TOKYMEHTOB O MECTHOCTH, a TaKXkKe
HpaKTI/I‘-IeCKI/IX HABBIKOB U TOTOBHOCTH K CaMOCTOHTeHLHOﬁ pa3pa60TKe " ux HpI/IMCHeHI/II/I B COCTaBE
a’po(POTOCHEMOUHBIX OTIENOB, MPU MPOESKTUPOBAHUM U BBITOJIHEHUH a3POCHEMOYHBIX PAa0OT LIS
pelieHrsT KOMMYHUKAIIMOHHBIX 3a7ad B  NPOPECCHOHANBHOW cdepe Teoqe3uyecKux U
(dhoTorpaMMeETPUYECKUX-TIPOEKTOB.

321,[{3‘11/1 1/13yquH51 AUCIHUITIJIINHBI:

- (opmMHpoBaHHE TMOHATUH O COBPEMEHHBIX CIOCO0AX M TEXHOJIOTHSX, MNPUMEHSEMBIX MpH
TUTAHUPOBAHUM U MPOBEACHUU adPOKOCMHUYECKHX CHEMOK, OCOOCHHOCTSAX MPUMEHEHUS U 3HAYCHUU
J33 B pa3IUuHbBIX OTPACIISIX YETOBEUECKOU IEITEIbHOCTH;;

- OCBOEHHE HaBBIKOB (DOTOCHEMKH, MPOEKTUPOBAHMS M TPOBEACHHS a’pOCBEMOYHBIX padoT,
IpeBapUTEIHLHON 00paOOTKH U OLIEHKH KauyecTBa a3poOTOCHEMOUYHBIX MaTePHAIIOB;;

- TIOJTyYeHHE KOMIIETEHIUH 10 pa3paboTKe TEXHOJIOTUHN BBIOTHEHUS ChEMOK 3eMHON TTOBEPXHOCTH,
ONTUMAJIFHOTO BBIOOpA COCTaBa M METO/OB BBIMIOJHEHUS ChEMKU C YYETOM BIUSHHS BHEIIHUX U
BHYTPEHHUX (PaKTOPOB (OIOKET, CPOKU, OKUJaeMasi IPOU3BOAUTEIBHOCTD);;

- (hopMUpOBaHUE YMEHUI MPUMEHSATH MOJyYE€HHbIE 3HAHUS B MPAKTUYECKON NIEATENbHOCTH, PELIaTh
KOHKPETHBIE 3a/laid IO BBIOOPY ONTHMAJbHBIX TEXHHUYECKHX pEIIEHUN TMpU IPOU3BOJICTBE
A’POKOCMHUYECKUN ChEMOK..

2. [Inanupyempble pe3yJbTaThl 00y4YeHHs 10 TUCUUILIMHE (MO1YJ/II0), COOTHECEHHbIE C
IUVIAHMPYEeMBbIMHU pPe3y/1bTaTaMU 0CBOeHHs 00pa30BaTe/IbHON NPOrpaMMblI

Komnemenyuu, unouxamopul u pe3yniomamul 00y4eHus

OIIK-3 CriocobeH moHUMAaTh MPUHIUITEI PaOOThI COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHH H
MCIOIB30BaTh UX JUJIS pelIeHUs 3a/1a4 podeccuoHaNbHON AeITeIbHOCTH

OIIK-3.1 aer oueHKYy HEOOXOIMMOCTH KOPPEKTHPOBKH WM YCTPAaHEHHs TPaJULUOHHBIX
MOJIXO/I0B TPH NMPOESKTUPOBAHUU TEXHOJIOTUYECKUX MPOIIECCOB
3namo:
OIIK-3.1/383 TpaavuMOHHBIE TOAXOABl K MPOEKTUPOBAHUIO TEXHOJIOTHYECKHX
IPOIIECCOB B a3p0(OTOCHEMKE
Ymemo:
OIIK-3.1/¥YMm1 AnanusupoBath 3PGEKTUBHOCTh TPATUIIMOHHBIX IMMOAXOJOB U BBISBIATH
cilydau, TpeOyIolIe UX KOPPEKTUPOBKU MM YCTPaHEHHUS
Braoemy:
OIIK-3.1/HBl MerogamMu aHanm3a W KPUTEPUAMHU Ui OLIEHKU LEJIEeCOO0pa3sHOCTH

MMPUMCHCHU TPAAUIIUOHHBIX nIIn HOBBIX I10aAX0a0B npu MPOCKTUPOBAHNUN
TCXHOJIOTMYCCKUX MPOUCCCOB

OIIK-3.2 Omnpenensier Ha TPOo(ecCHOHATHPHOM YPOBHE OCOOCHHOCTH PalOOThI Pa3IUYHBIX

TUIIOB o0opynoBaHus, MH(pOPMAITMOHHBIX TEXHOJIOT U u MIPUKJIIATHBIX
anmapaTHO-IIPOTPAMMHBIX CPEJICTB M BBISBIISICT HEIOCTATKH UX B paboTe
3name:

OI1IK-3.2/3u3 [IpuHuunsl paboThl, TEXHUYECKUE XapAKTEPUCTUKU U (PYHKIIMOHAIbHBIC
BO3MOXKHOCTH ~ PAa3JMYHBIX  THIOB  a3pO(OTOCKEMOYHOTO M  T€0Je3UYECKOrO
o0opynoBaHus, UH(POPMALIMOHHBIX TEXHOJIOT Ui U MIPUKIIATHBIX
anmapaTHO-IPOTrPAMMHBIX CPEJICTB, UCIOIB3YEMBIX B a9POPOTOCHEMKE

OIIK-3.2/384 IlpuHuunel pabOTBl W TEXHUYECKHE XAPAKTEPUCTUKH  KIFOYEBBIX
KOMIIOHEHTOB: TUIIOB HOCUTEJICH 1 BUI0B ChEMOYHOI anmaparypsl
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Ymemns:

OIIK-3.2/¥YM2 Onpenenats UCTOYHUK cOOEB MJIM HETOYHOCTEH: anmaparHas 9acTh (IIym
CEHcopa), TporpaMMHas 4acTh (OIMMOKH aJrOpUTMa) HIIM METOIOJIOTHS IPUMEHEHUS
OIIK-3.2/¥YM3 AHanmu3upoBaTh pabOTy CHEMOYHOTO OOOPYIOBAaHUS M IMPOTPAMMHBIX
KOMILJIEKCOB, BBISBIISITh U JUArHOCTHUPOBATh HEAOCTATKU B UX (PyHKIIMOHUPOBAHUU
Braoemy:

OIIK-3.2/HB1 HaBblkamMu ~ CpaBHUTEIBHOIO  aHAIM3a  pa3JIMYHBIX  TUIIOB
anmnapaTHO-IIPOrPaMMHBIX CPEICTB

OIIK-3.3 JleMOHCTpUpyeT 3HaHHA O COBPEMEHHBIX TI'eOMH(pOPMALMOHHBIX CHUCTEMAaX,
MH(POPMALMOHHO-TEIEKOMMYHUKAIIHOHHBIX TEXHOJIOTHIX H MOJCIUPOBAHUN
3namo:
OIIK-3.3/3u]1 TeopeTnueckue OCHOBBI, MPHUHUUMBI (HYHKIMOHUPOBAHUS M 00IacTu
NpUMEHEHHUS COBpPEMEHHBIX reoMH(pOPMAITTOHHBIX CHCTEM,
UH(POPMAITMOHHO-TEIEKOMMYHHUKAIIHOHHBIX TEXHOJOTHH M METOJ0B MOJICITUPOBAHUS B
reoJIe3un
OIIK-3.3/312 ®ynkuuoHaibHbIE BO3MOXKHOCTH AeckTomHbiX (QGIS, ArcGIS Pro),
cepBepHbIX (ArcGIS Enterprise, GeoServer) u o6maunsix (Google Earth Engine) ['TIC

Ymemns:

OIIK-3.3/¥ml [Ipumensars  coBpemennble  ['MC-texHomoruu, W METOIbI
MaTeMaTH4YeCKOTO MOEIMPOBAHUS ISl pelleHHs] MPOpECCUOHANBHBIX 33a]a4 B BBICIICH
reoie3uu

OIIK-3.3/¥YM2 Co3naBath KOMIUIEKCHBIE palodHe LENOoYKH, OOBbenuHSIomue coop
nmanHbix J[33, ux obpaborky B ['MC, MomenwpoBaHHE MPOIECCOB W IyOIHKAIHIO
PE3yNbTaToB Yepe3 BeO-CEePBUCHI

Braoems:

OIIK-3.3/HB1 IlpakTHuecKuMU HaBbIKAMH pPAa0OOTHI C MPOrPAaMMHBIM ObOecreueHueM
COBPEMEHHBIX T€ONH(OPMALIMOHHBIX CHCTEM

OIIK-3.4 JleMOHCTpUpYET 3HaHUs NPOBEACHHUA H3MEPEHUH M HaOMoneHui, oO6paboTku u
NPEICTABICHUS TOTYYECHHBIX PE3YyIbTaTOB ¢ NPUMEHEHHEM HH()OPMAIIMOHHBIX TEXHOJIOTHHA U
MPUKJIAJHBIX alapaTHO-IPOTPAMMHBIX CPEJICTB

3name:

OIIK-3.4/382 OcHOBBI TIPOBEACHHS U3MEPEHHH W  HAOMIOACHWH  (TOYHOCTD,
MOTPEITHOCTh, METOAMKH )

Ymemu:

OIIK-3.4/YM2 Pa3pabarbiBaTh MporpamMmy U3MEpPEHUN U HAOMIONEHUH MO KOHKPETHYIO
3aaqay

Braoemy:

OIIK-3.4/HB2 Crangapramu o(OpMIICHHS pE3YJIBTaTOB H3MEPEHHH W OTUYETHBIX
MaTepuaioB

OIIK-3.5 JlemoHCTpUpYET HaBBIKK cOOpa U 0OPabOTKHU MaTepUaIOB MHXCHEPHBIX U3bICKAHUM,
Ha3eMHOM M a9POKOCMHYECKON MTPOCTPAHCTBEHHON HH(POpMAaIIUN

3name:

OIIK-3.5/311 Metonasl u TEXHOJOTHU cOOpa MaTepHAIOB WHKEHEPHBIX M3BICKAaHUMU, a
TakK€ TPUHLUIBL TOJMy4YEeHUS U TMpPEABApUTENbHON 0OpaOOTKM Ha3eMHOH U
a’POKOCMUYECKON TPOCTPAHCTBEHHOM HH(OpMAITUN

Ymems:

OIIK-3.5/YM1 BeImonHsATh KOMILIEKC paboT Mo cOOpY IMOJIEBBIX JaHHBIX, 00padaThIBATh
MarepHasbl ¥ MPOBOJUTH MEPBUYHBIN aHAIN3 HA3eMHBIX U JUCTAHIIHOHHBIX JaHHBIX.

Braoems:
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OIIK-3.5/HBl IlpaktuueckuMu HaBbIKaMH paboOTBl C oOOOpyZoBaHHMEM s cOopa
IPOCTPAaHCTBEHHOM MH(OPMALINH, CTICIUATN3UPOBAHHBIM POTPaMMHBIM 00€CTIEYCHUEM
U1 UX 00paboTKU

3. Mecto aucuumimabl B cTpykrype OII

Huctumnuaa (Momynb) b1.B.03.01 «AspokocMuueckne CHEMKH» OTHOCUTCS K (QopMHpyeMoi
ydacTHUKaMU 00pa30BaTeIbHBIX OTHOIICHUH YacTH O0pa30BaTEeNIbHON MpOTpamMMbl U U3ydaeTCs B
ceMecrtpe(ax): 5.

B nmpomecce wu3ydeHHMs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K PpEHICHMIO THUIIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycMmorpeHHeix @OI'OC BO wu  obOpasoBarenbHOM
MPOTPaMMOii.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOIl padoThI
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5. Copep:xanue TUCUMILIMHBI (MOLYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHBI H BUAbI 3aHATHH
("9achl TPOMEKYTOUHOM aTTECTAIMK HE YKa3bIBAIOTCS)
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Pasznea 1. llpuHumn neiicTBus U 24 6 4| 14| OIIK-3.1

XapaKTepUCTUKH OIIK-3.2
ONTUKO-)JIEKTPOHHBIX
CHbEMOYHBIX CUCTEM
Tema 1.1. Benenue 6 2 4
Tema 1.2. Knaccuduxanus 6 2 4
METOJIOB a9POKOCMUUYECKUX
ChEMOK

Tema 1.3. OnTryeckue 12 2 4 6
XapaKTePUCTUKHU aTMOChEPHI U
nauamadTa
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Pa3gen 2. Metoasb! U cpeacTBa
NOJIy4eHHs AIPOKOCMHUYECKUX
CHMMKOB

45

10

27

Tewma 2.1. [Ipuniun nencTBus,
YCTPOMCTBO U XapaKTEPUCTUKHU
U (PPOBBIX UKOHUYECKHUX
CHEMOYHBIX CUCTEM

10

Tema 2.2. 3aTBOp U

dhopmupoBaHUEe U300paKECHHS B
HOK

16

10

Tema 2.3. [IpueMHUK U3IyUyeHUs,
npoueccop u ALIT chemounoit
CHUCTEMBI.

10

Tema 2.4. Teopus nBeronepenaqn
Y TpaJlalliOHHBIC XapaKTEPUCTUKH
u(ppoBOTO N300paAKEHUS

OIIK-3.1
OIIK-3.2
OIIK-3.3
OIIK-3.4

Pa3gen 3. Teopusi 1 npaKkTHKa
a3pooTOCHLEMOYHBIX PadoT

30

11

11

Tema 3.1. OCHOBBI Ha3eMHOMN U
a’poPOTOCHEMKH MECTHOCTH

Tema 3.2. Bo3nyuinele HocuTenu
CBEMOYHOM anmaparypsl

Tema 3.3. AspodhoTocreMOUHBIH
KOMILIEKC

Tema 3.4. [IpoexTupoBanue u
poBeIeHHE a3PO(HOTOCHEMOIHBIX
pabor

Tema 3.5. MeToab!I OLIEHKU
KadyecTBa MaTepuajoB Ha3eMHON U
aspodoToronorpaduyeckoit
CHEMKH

OIIK-3.1
OIIK-3.2
OIIK-3.4
OIIK-3.5

Pa3nen 4. KocMu4yeckue MeToabI
M TEXHOJOTHMM CHEeMKH
MOBEPXHOCTH 3eMJIH

11

Tema 4.1. Kocmuueckue
neTarenbHble annapars! /133,
THUIIBI, KITACCUPUKAIUS

Tema 4.2. JIsmxenne KJIA B
IIEHTPaJIbHOM IPaBUTALIMOHHOM
oJie

OIIK-3.1
OIIK-3.2
OIIK-3.3
OIIK-3.4

Pa3znen 5. CnenuajbHBI€ BHALI
cbéMOK. MyibTHCIIEKTPAIbHASA,
TeIJI0Bas U Jia3epHas,
PaauoI0KANMOHHAA ChbEeMKH
1JI KapTorpagupoBaHus
3eMHOi OBEPXHOCTH

34

12

16

Tema 5.1. AKTUBHEIE METOIEI
A’POKOCMUYECKHX CHEMOK
ontndeckoro u MK-anamazona

Tema 5.2. Cuctems! 1 anmnaparypa
JUCTAaHIIMOHHOTO 30HAMPOBAHMS
paguo (CBY) nuamazona

Ne 000005747
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Tema 5.3. MynbTuCIIEKTpAJIbHBIE 9 2 3 4
CKaHUPYIOLINE ChEMOYHBIE
cucteMsl /[33. caMoieTHOro u
KOCMUYECKOT0 Oa3upOBaHUs

Tema 5.4. Cucrems! 1 anmnaparypa 9 2 3 4
JUCTAaHIIMOHHOTO 30HAMPOBAHMUS
nanbuero MK-guamasona

Hroro 144 36| 36| 72

5.2. Conep:kanue pa3aesoB, TeM JUCHHUILUIMH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pazoen 1. Ilpunyun deiicmeus u xapaxmepucmuku ORMUKo-;1eKMPOHHBIX CbEMOYHBIX CUCHEM

Tema 1.1. Beeoenue

ABPOKOCMHUYECKHE CHEMKH KaK KOMIUIEKC METOJOB M CPEACTB JIUCTAHIMOHHOIO 30HIMPOBAaHUS
3emuin ¥ miaHeT ConHeuHoM cuctemsl. Llenu M 3agaum a3poOKOCMHUYECKHUX CHEMOK B T€OJE3UM U
HCCIIEOBAHUU ITPUPOIHBIX PECYPCOB 3EMJIH.

OcHOBHBIE CIIEKTpajbHbIE AMana3zoHsl, ucnonb3dyembole B AKC Monenb a3poKOCMUYECKON CHEMKH
MPUPOAHBIX U AHTPOMOTEHHBIX 0OBEKTOB, OCHOBHBIE 3BE€HbsI HHPOPMAITMOHHOTO KaHaJa TOITy4YEeHUS
JaHabex J13.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

[TruceMeHHBIH onpoc

Tema 1.2. Knaccugpukayus memooos aspokoCMudecKux cbemMox

[TaccuBHbie W akTHUBHBIC (MOJYaKTHBHBIC) METOABI IONYYEHHUS adPOKOCMHYECKUX CHHUMKOB;
WKOHUYECKHE (aHAJIOTOBBICE W ITU(GPOBBIC) OMTHKO-IICKTPOHHBIE CHCTEMBI, OITHKO-3JICKTPOHHBIC,
JIa3epHO-JIOKAIIMOHHBIE, PAJUONICKTPOHHBIE aKTUBHBIE MeTOoAbl. (OCHOBHBIC XapaKTEPUCTHKHU
JanHbix J133.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

[IpakTuueckas pabora

Tema 1.3. Onmuyeckue xapakxmepucmuku ammocgepbi u ranowagpma

OCBeIIEHHOCTh 3€MHOM TOBEPXHOCTH. ACTPOHOMHUYECKHE M METEOPOJIOTHUECKUE (HaKTOPHI,
BIMSIONINE HAa OCBEUICHHOCTb. BpicoTa comHua Haa ropu3oHToM. Ilpsmas, paccesHHas u
pednexcHas ocBemeHHOCTh. SpkocTh. Kodddunuenr sproctu. Anpbemo. MHTepBan sprocTeit
asponanamadra. CriekTpanbHble XapaKTepUCTUKHU a’poiaHamadTa.

Crnexrpanpabiii kK03 durment sprkoctu. CocraB armochepbl. OmHOpOIHAS MOACTH aTMOCQHEpHI.
[IpuBeneHHas BricoTa.

AtMocdepHas AbIMKa: MOJIEKYJIsIpHAs U a3po30JibHas AbIMKa. MHaukarpuca paccesHusl.
Koadduurents! npo3padyHoCcTH U 33AbIMICHHOCTH. [ OpU30HTaNbHAS JAaTbHOCTD

BuauMocTH. [IpeobpazoBanue SpKOCTHBIX paznuduii o0bekTa armochepoit mpu ADC.

Texymuii KOHTPOJIb

Bun (hopma) konTpoms

[TpakTuueckas padora
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Pa3zoen 2. Memoowvt u cpedcmea nonyueHus aipokoCMudeCKuX CHUMKOG

Tema 2.1. Ilpunyun Oelicmeus, Ycmpoucmeo u Xapakmepucmuku Yu@posvix UKOHUYECKUX
CLEMOYHBIX CUCTeEM

YerporictBa  GopmupoBaHus (TIOCTPOCHHS) ONTHYECKOTO H300paKEHUST - OJHOMOMEHTHOE |
nocienoBarenbHoe. OCHOBHBIE Y3JIbI CbE€MOYHOW CHCTEMBI. YCTPONCTBO M ONTHYECKUE JIEMEHTHI
o0bekTHBa. OCHOBHBIE XapaKTEPUCTUKH.

OOBEeKTUBBI ¢ (UKCUPOBAHHBIM (POKYCHBIM PACCTOSHHEM M BapHOOOBEKTHBBHI (3yMbl). CHCTEMBI
cTabmnm3anuu u300pakeHHs: B oObekTHBaX. [iyOMHa pe3ko H300pakaeMoro MPOCTPAHCTBA
oowextuBa (I'PUII), runepdokanbHOe paccTosiHue; pacdeT u perynmupoBanue ['PUIL.

Texymuii KOHTPOJIb
Bun (hopma) konTpoms

[TpakTuueckas padora

Tema 2.2. 3ameop u popmuposarnue uzoopasicenus 6 [JOK

3arBop (mo3umerp Hskcno3uuuu). lloHATHE »SKCno3uIMM - 3agadu 3aTBOpa. THUIIBI 3aTBOPOB:
arnepTypHbie U (OKaIbHBIE, IEHTPAIbHbIE. MeXaHnuecKue (JIeTnecTKOBbIE, IITOPHBIE), IEKTPOHHBIC
3arBopbl LI®PK. Ontuko-3nekTpoHHBIH 3aTBOp. Vcka)keHMsl, BHOCHUMBIE 3aTBOPOM BO BpEMs
SKCIO3ULIUH. Okcno3unusl. TpeyronbHUK AKCIO3ULNH: nuadparma, BBIJIEPIKKA,
cBerouyBcTBUTENBHOCTD ([SO).

Texymui KOHTPOJIb

Bun (hopma) konTpoOms

[TpakTuueckas padora

Tema 2.3. Ilpuemnuk uznyuenus, npoyeccop u ALl coemounoti cucmemol.

CserouyBctButenbHble npueMHukH L[DPK: [13C-marpuna, KMOII-matpuna, Live-MOS-marpuna;
MaTpHIbl C MHUKCEISIMH Pa3IMYHOTO pa3Mepa. XapaKTEPUCTHKH (OTOMATPHIL: (PU3HUECKUN pa3Mep
MaTpullbl ¥ IHUKCENS; ONTHYECKHME W  HHTEPIOJIALMOHHOE  pa3pelleHHe, CTPYKTYypHbIE
XapaKTEPUCTUKH; TIpaJallMOHHbIE XAPAKTEPUCTUKHU: CBETOYYBCTBUTEIBHOCTb, AMHAMHUYECKHUN
IMana3oH; NyOMHA 11BETa; UIyMbl MAaTPHUI] — TEIUIOBOW LITyM, TEMHOBOH IIyM, IIyM (PUKCHPOBAHHOTO
pacrpeieieHus], OTHOILIEHHE CUTHAJ/IIYM.

Amnanoro-iuppoBoe Mpeodpa3oBaHuEe NpPU MOTYYeHUH LUPPOBOro u3zoOpaxkeHus. Pa3psaHOCTb
ALII. Pagromerpuueckoe paspelieHue moiaydaeMbiX MU(POBHIX M300paxeHuid. Popmarsl 3amucu
mudpossix u3odpaxenuit (JPEG, TIFF, RAW) u anroputmsl cxarusi, ONTHYECKOE pa3pellieHue,
pe3KoCTh N300paXKeHHUs, pazpernaromas cnocoonocts, GIIM.

Texymui KOHTPOJIb
Bun (hopma) konTpoOms

[TpakTuueckas padora

Tema 2.4. Teopus yeemonepedauu u epadayuoHHble XapaKkmepucmuKky yugpposo2o uzoopaxicetus

Teopuss  1BEeTOBOCHIPOM3BEACHUA.  BHIUMBIA  OMAla3soH  JJIEKTPOMAarHUTHOIO  CIEKTpa.
XapakTepucTUKu IBeTa. l[BeToBbIE MoOmenu: aATuTHBHAas W CyOTpakTHBHAs LIBETOBas MOJEIb
BETHOTO u300pakeHus. [loHAaTne 1BeTOBOM TemmepaTypbl I[IpUHIMII TOXY4YEeHUS IIBETHOTO
n3zo0paxkenus B LIOK — marpuna baiiepa u ap. bananc Genoro nsera.

CaerounsTpsl 1 ux npumeHeane B AKMC.

Texymui KOHTPOJIb
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Bun (hopma) koHTpOIIS

[IpakTuueckas pabora

Pas3zoen 3. Teopusa u npaxmuxa apoghomocvemounvix padom

Tema 3.1. OcHosbl HazeMHOU U A3POPOMOCLEMKU MECMHOCMU

OnHokparHa, MapuipyTHasg M MHoromapuipytHas (tuiomanHasi) A®C. Ilonstue a’pochEMOYHOTO
MapupyTa. [lnaHoBasi, HakIOHHAs M NEPCIEKTHBHAs BUIbI CbeMOK. HaBHUTrallMOHHBIE MapamMeTpbl
A®C — BbICOTa, KypC CIEJOBAHUS, ITyTEBON yroj, BO3AYIIHAs U IyTeBas CKOPOCTb. YUET BIUSHUSA
HallpaBJICHUS M CKOpPOCTH BeTpa. [eomerpuueckue mapaMeTpbl HAa3eMHOM M BO3LYIIHOU
crepeoTonorpaduiyeckol ChEMKH: MaciiTad, nepekpsitue, Oasuc QororpadupoBanus, OazucHbIC
yIJIBL U T.A.

CucreMpl KOOpAMHAT CHUMKA. OJIEMEHTHl BHYTPEHHETO M BHEIIHEIO OPUEHTUPOBAHUS CHUMKA.
Crepeockonnueckoe 3peHue, crepeomapa u crepeodddekr. Ilapammakcsl M IUCIapaTHOCTb.
HopmanbHblit 1 KOHBEPTEHTHBIN CiTydan cTepeo(OTOCHEMKH.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

Pacuetno-rpaduyeckas pabora

Tema 3.2. Bozoywmnvle Hocumenu cbéMouHOU annapamypbi

Knaccudukanus BJIA, ocHoBHBIE TUITBI U 0coObeHHOCTH puMeHeHus BJIA B ADC. Ucnons3oBanue
BAC B A®C kpynHBIX U CBEpXKPYIHBIX MaciiTadax. YCTPOMCTBO M OCHOBHBIC BUBI U TEXHUYCCKHE
XapaKTEePUCTUKH MUJIO0TAXKHO-HABUTALIHOHHOTO

kommuiekca BAC. Buaer monesnoir  Harpy3ku BBC. DOkcrutyatanmoHHbIE  0COOCHHOCTH
ucnoas3oBanusg bBC npu ADC. IIpaBoBbsie acniekTsl ucnonb3oBanusi bBC B PO. [ToctanoBka BBC
Ha yuerT. [lonyueHnue paspemienue Ha aspodoTocheMky. [lomyuenue paspemieHre Ha UCHOIb30BAHHE
BO3YLIHOTO IPOCTPAHCTBA.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

Pacuetno-rpaduyeckas pabora

Tema 3.3. Aspoghomocvemounwiii KoMniexc

CocTaB M Ha3HaAYeHUE OCHOBHBIX MoACHCTEM. Ha3zemMHBI M BO3QYIIHBIM CETMEHTHI KOMILIEKCA.
[Ipubopsl U cucTeMbl OmpeneseHus SJIEMEHTOB BHeIIHEro opueHtupoBaHus [[ADA B morere.
Hapuranuonnsie mnapamerpsl A®@C 3anera: Kypc, BBICOTa M CKOPOCTh MojieTa. TOYHOCTH
BbIIEPKUBAHMSI HABUTAIIMOHHBIX MTAPAMETPOB MPU MPOBEACHUN a3POPOTOCHEMKH.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

Pacuetno-rpaduyeckas pabora

Tema 3.4. I[Ipoexmuposanue u npogedenue aspoghomocveMoyHbIX pabom

Bunel monyyaemblx MarepuanioB M OCOOCHHOCTHM HUX TNOJIy4YeHHs. [paHUIBl O0bEKTa ChEMKH.
CocraBieHre TEXHHYECKOTO MPOEKTa U MOJyuyeHHe MacrnopTa Ha a’pocheMKy. Pacuer mapameTpoB
tonorpapuueckoit ADC. Bemonnenne ADC — munmotupyemasi 1 apromarusupoBanHas ADC. Busr
3axo0/la Ha O4YepeHON cheMOvHbIM MapuipyT. [locnmenoneTnas u nepBuyHas 00paboTka MaTepuasioB
a’po(OTOCHEMKH.

Texyuuii KOHTPOJIb
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Bun (hopma) koHTpOIIS

Pacuetno-rpaduyeckas pabora

Tema 3.5. MemooOwi oyenku Kauecmea Mamepuanos HA3EMHOU U a3popomomonocpaguyeckoi
CveMKu

TpeboBanuss k  (dororpamMmmerpudeckomy, (¢ororpaduyeckomy KadecTBy. TpeOoBaHHS K
KOMIUIEKTHOCTH ¥ O0(OPMIICHHIO MaTepuasioB aspodorocbeMku. KOHTpoab U mpreMKa MarepuasoB
Tororpaduyeckoit a3pohoTOCHEMKH.

Texyuuit KOHTPOJIb

Bun (hopma) koHTpOIIS

Pacuetno-rpaduyeckas pabora

Pa3zoen 4. Kocmuueckue memoosl u mexHono2uu CbeMKu n0O8EPXHOCMU 3emMIu

Tema 4.1. Kocmuueckue nemamenvuvie annapamoi /{33, munsi, kKiaccuguxayus

Kocmuueckue nerarenbHble ammapartsl /33, tumbl, kinaccudukamus. OcoOEHHOCTH MpPOBENEHUS
KOCMHYECKMX CbEeMOK. CHCTEMBI OTCYETa, MHCIOJIb3YyEMbIE B KOCMOHABTUKE M KOCMHYECKOMN
HaBUTAIUHU.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpakTuueckas padora

Tema 4.2. Jleuscenue KJIA 6 yenmpanvHom epagumayuoHHOM noie

Jemwxenne KJIA B 1HeHTpadbHOM TpaBUTAMOHHOM Mojie. Monellb HEBO3MYIIEHHOTO JBHKECHUS
KJIA. KemutepoBsl anementsl opoutsbl. Knaccudukarnus opout tpacc KJIA, skcmuyatupyemsix Juist
pewenus 3ana4 J[33. Kparabie reoCHHXpOHHBIE

OpOUTHI, COIHEUHO-CUHXPOHHBIE OpOUTHL. OCBEIIEHHOCTh TEPPUTOPUH MO Tpacce MPU MPOBEICHUU
KOCMHYECKON CheMKOW. 3aKOHOMEPHOCTH U3MEHEHUSI OCBEIIEHHOCTH MO Tpacce nosieta KJIA.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpakTuueckas padora

Pazoen 5. Cneyuanvnvie 6uovt cvémok. MynbmucnekKmpaivHas, mMena0eas u Jd3epHas,
PAOUONOKAUUOHHAA CHEeMKU 018 KAPMOozZpaghupoeanus 3eMHOl ROBEPXHOCHIU

Tema 5.1. Axmuenvle MemoObl AdPOKOCMUUECKUX CbeMOK onmuyeckozo u UK-ouanazona

AKTHBHBIE METOZBI AAPOKOCMHUUYECKHUX ChEMOK. JInaapHas (JlazepHas) cbeMKa 3¢ MHOM MOBEPXHOCTH.
[TpuHIUIBI ¥ METOJIBI JIA3EPHOTO CKAHUPOBAHUS 3eMHON MOBEPXHOCTH. OCOOCHHOCTH OTpaHHYCHHUS
MeTOZa, IPEUMYLIECTBA U HEAOCTATKH.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TpakTuueckas padota

Tema 5.2. Cucmemul u annapamypa OUCMAHYUOHHO20 30HOuposarnus paouo (CBY) ouanasona
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Cucrempl M amnmaparypa AMCTAaHIMOHHOTrO 30HAMpoBaHMs paguo (CBY) nuamasoHa: nmaHopaMHbIe
paauonokaTopsl, paguonokanuonHeie cucteMbl (PJIC) OokoBoro o030opa ¢ peanbHOW W
CHUHTE3UPOBAHHON anepTypoil, CKarTepoOMETphl, paaroBbicoToMepsl. IIpuHnunel nocrpoenus PJIC
0030pa 3eMHOI noBepxHOCcTH 11 [[33 1 kaprorpadupoBaHHUsL.

Texymuii KOHTPOJIb

Bun (hopma) konTpoOms

[TpakTuueckas padora

Tema 5.3. Mynvmucnekmpanbhble CKAHUpyrowue cvemouHvle cucmemwvl [[33. camonemnozo u
KOCMU4ecko2o 6a3uposanusl

MynbTUCTIEKTPaIbHbIE CKAaHHPYIOIINE CheMOYHbIE cHCTEMBbI [[33 camMoJIeTHOr0o W KOCMHUYECKOTO
6asupoBanus. [IpUHIKIIBI TOCTPOCHUSI M METOMBI CEIEKIUHN CHEKTPAJbHBIX KaHAJOB B ChEMOYHOMN
anmaparype. MeTonbl MyJIbTHCTIEKTPaIbHBIX U

TUMEPCIEKTPAIBHBIX ChEMOK ISl U3yUeHHsI U3MEHUYNBOCTH MPUPOIHON Cpeabl.

Texyuiuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpakTuueckas padora

Tema 5.4. Cucmemul u annapamypa OUCMAHYUOHHO20 30HOUPOBaHUs oanbHe2o UK-ouanazona

CucteMbl W anmaparypa JUCTAHIIMOHHOTO 30HAUpoBaHus jAanbHero WK-gmamasona -
TEIUIOBU3MOHHBIE  CUCTEMBI.  TEIJIOBH30pBl C  ONTHKO-MEXaHHMYECKHUM W DJIEKTPOHHBIM
ckanupoBaHueM. OCHOBHBIE TTApaMETPhI U XapaKTEPUCTUKH

TEIUIOBU3HOHHBIX CcHUCTeM. OCOOCHHOCTH W AemU(POBOYHBIE BO3MOXKHOCTH TETUIOBU3HOHHBIX
CHHMMKOB.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TpakTuueckas padora

6. Ilopsaiok nmpoBeeHsi MPOMEKYTOUHOM aTTeCTALUMN

[lopsnox mpoBeeHMsT NPOMEKYTOUHOM — arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- Ilonmoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH H
NPOMEXKYTOYHON aTTecTaui OOy4aroluXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpamMmamM
MarucTparypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pazoBaHusa «MOCKOBCKHI TOCYJapCTBEHHbIN YHHUBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanys 1 NpoBeIeHUE MPOMEKYTOUHOM aTTeCTaLN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS O0pa30BaTEIbHOTO IMPOLECca, MPOBEICHHUS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTaluyd OOydalomMxcs C TNPUMEHEHHEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (eaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTeIbHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud u Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npumeHenuem 20 u JJOT».

Ilpomesxcymounas ammecmayus.: IKk3amen, 5 cemecmp.

Dx3aMeH sBisieTcss (GOpMON OIEHKH y4eOHOW paboThl CTyaeHTa 3a cemecTp (Kypc) Mo JTaHHOU
TUCHUILTHHE (MOAYIIO), MOMYUYEHHBIX 3HAHUN U KOMIIETEHUIMH. DK3aMeH IMPOBOJUTCS MO0 OKOHUYAHUU
M3y4YeHUs JaHHOW NUCHMIUIMHBI (MOIyisi) B oOBeME, YCTaHOBICHHOM IIPOTPaMMON y4ueOHOM
aucHUIuHbl (Moayist). K ciade sk3ameHa JOIMyCKalOTCSl CTYACHTHI, BHIMOJIHUBIINE BCe TPEOOBaHUS
MPOrpaMMBbI IO JAHHOW TUCIHUIUIUHE (MOYITIO).

®opma sk3ameHa (yCTHas, TUCbMEHHAs!, TECTOBAs UM MHasl), MOPSAIOK €ro MPOBEACHHUs (BKIIIOYast
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BpeMSl Ha MOATOTOBKY K YCTHOMY OTBETY WJIM BpeMsl Ha MPOBEIEHHE HK3aMEHOB B MUCHMEHHOU U
TecToBOU (hopme), KpUTEPUH OLIEHUBAHUS OTBETA CTY/EHTa yTBepxkaatoTcs B [lonoxkenuu o popmax,
MEePUOANYHOCTH, TMOPSAKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTH W IPOMEKYTOUHOM arTrecTanuu
oOyuarommxcss MUNTAuK. Dx3ameHbl TPUHUMAIOTCS TPETNOoAaBaTe/ISIMU, BEIYIIUMH 3aHATHS T10
naHHOM mucturiuHe. [IpucyTcTBHe MOCTOpOHHUX JHI] Oe3 paspemieHus Pextopa, mpopekTopa mo
yueOHOM pabore unu JekaHa (akynpTeTa HE JOMyCKaeTcs. DK3aMeH MOTYT TakXKe MPHUHSTH
3aBEAYIOIMUA COOTBETCTBYIOIICH Kadeapod WM TperoaaBareiib, HA3HAYCHHBIM 3aBEIYIOIIMM
Kadenpoii.

DK3aMEHAIMOHHBIE MaTepuanbl (OWJIETBI, TECThl, KEHChl M T.II.) YTBEpXAaroTcs Kadempoi Ha
3acemanuu. [lpu mpoBeneHHM »HK3aMeHa B YCTHOW (opMe MO 53K3aMEHAI[MOHHBIM OuiieraMm
HK3aMEHATOpP MOXKET 3aJaBaTh CTYACHTY IOIMOJHUTEIbHBIE BOMPOCHI, HE BXOIALIME B OWIIET, B
npeesiax IporpaMMbl TUCITUTITUHBI (MOTYIIA).

[lepen sx3aMeHOM IpenoAaBarelb NPOBOAUT KOHCYIBTALIUIO.

CryneHT, JOMYyIIEHHBI K 5K3aMeHy, 00s3aH SBUThCA K Hadaldy »dK3aMeHa, OIpe/leJICHHOMY
pacnucanreM. Bo BpeMs 5k3aMeHa CTYIEHThl MOTYT IOJIb30BaThCsl YUEOHBIMH MPOTPaMMaMH, a C
paspenieHus dK3aMeHaTopa U CpaBoOYHON HHpOpMaIUen

7. OueHOYHbIC MaTepPHAJIbI TEKYLIEr0 KOHTPOJIS

Pazoen 1. Ilpunyun deiicmeus u xapaxmepucmuku OnRmMuKo-3;1eKMpPOHHbIX CbEMOUHBIX CUCHEM
Koumponupyemvie M/[K: OIIK-3.1 OIIK-3.2

Tema 1.1. Beeoenue
dopma KOHTPOJIs1/0LIeHOYHOE cpelicTBO: [IMchbMeHHBIN ompoc
Bomnpocsi/3ananus:

1. Knaccugpukamus AKC B 3aBUCUMOCTH OT HCIIOJIB3yEMOTO JHANa30Ha 3IEKTPOMarHUTHBIX
BOJIH?

2. Ocobennoctu AKC 10 ycia0BUsSIM BBITTOTHEHHUS
3. IIpumepsl npumenenus: MarepuaiioB AKC

Tema 1.2. Knaccughuxayus memooos aspokocmMuieckux CbemMox
dopma KoHTpoIs1/onieHoUHOE cpencTBo: [IpakTuueckas padora
Bomnpocsi/3ananus:

1. Uctopus u obnactu npumenenust AKC

Tema 1.3. Onmuueckue xapakmepucmuku ammocghepvt u 1anouiagpma
dopma KoHTpoIst/oLieHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:

1. ITocTpoeHre ONTHYECKOTO NU300paKEHHS

Pa3zoen 2. Memoowvt u cpedcmea nonyueHus aipokoCMudeCKuUX CHUMKOG
Konmponupyemvie H/{K: OIIK-3.1 OIIK-3.2 OIIK-3.3 OIIK-3.4

Tema 2.1. Ilpunyun Oelicmeus, Ycmpoucmeo u Xapakmepucmuku Yu@posvix UKOHUYECKUX
CLEMOYHBIX CUCTeEM

dopma KOHTPOJIsT/O1ieHOYHOE cpeacTBo: [IpakTudeckas pabora
Bomnpocsi/3ananus:
1. N3y4eHnne mapaMeTpoB U XapaKTEPUCTUK OObEKTUBOB

Tema 2.2. 3ameop u popmuposanue uzoopasicenus 6 [JOK
dopma KoHTpoJIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
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Bonpocsi/3ananus:
1. 3yuenue mapamMeTpoB M XapaKTEPUCTHK OOBbEKTHBOB

Tema 2.3. Ilpuemnux uznyuenus, npoyeccop u AL{II cvemounou cucmemevi.
dopma KOHTPOJIsT/O1leHOYHOE cpeacTBo: [IpakTudeckas pabora
Bomnpocsi/3ananus:

1. CBeTOTEXHUYECKUE €IUHUIIBI

2. Bwibop »oskcrozunmu. BrusHHE  AMEMEHTOB  TPEYrojdbHUKAa  OKCIIO3UIIMM  Ha
M300pa3uTeIbHOE KaYeCTBO CHUMKA.

3. Anammu3 (HaKTOpPOB, BIMSIONIUX TIIYOMHY pe3Ko H300pakaeéMoro IPOCTPAHCTBA |
runepoxraIbHOE PaCcCTOSTHUE.

Tema 2.4. Teopus yeemonepeoauu u epadayuonusie XapaKkmepucmuxki yu@poso2o uzoopaxtcenus
®opma KOHTpOJIsI/O1IeHOYHOE cpeacTBo: [IpakTryeckas padbora
Bonpocsi/3ananus:

1. CserodunbTpbl, HUX XapaKTEPUCTHKHU, TpuMeHeHue. OmnpeaeneHne KpPaTHOCTH
cBeTOUIBTpA.

Pazoen 3. Teopus u npakmuxa apoghomocvemounvlx padom
Konmponupyemvie M/IK: OIIK-3.1 OIIK-3.2 OIIK-3.4 OIIK-3.5

Tema 3.1. OcHogvl Ha3eMHOU U AdPOPHOMOCLEMKU MECIMHOCMU
dopma KOHTPOJIs1/0LIeHOYHOE cpenicTBO: PacueTHo-rpaduyeckas padora
Bomnpocsi/3ananus:
1. ITlnanupoBanue Tonorpapuueckoit AOC

Tema 3.2. Bo3oywnvle Hocumenu cbEMouHOU annapamypbl
dopma KOHTPOJISI/OTICHOYHOE CpeaCcTBO: PacueTHo-rpadudeckas padora
Bonpocsi/3ananus:
1. ITnanupoBanue Tonorpaduaeckon AOC

Tema 3.3. Aspoghomocvemounwiii KoMniexc
dopma KOHTPOJIs1/0LIeHOYHOE cpenicTBO: PacueTHo-rpaduyeckas pabora
Bomnpocsi/3ananus:
1. IlnanupoBanue Tonorpapuueckoit AOC

Tema 3.4. Ilpoexkmuposanue u npogederue a’poghromocvemMoynblx pabom
dopMma KOHTPOJISI/OTICHOYHOE CpeacTBO: PacueTHo-rpaduueckas padora
Bonpocsi/3ananus:

1. ITnanupoBanue Tonorpaduaeckon AOC

Tema 3.5. MemooOwi oyenku Kauecmea Mamepuanog HA3EMHOU U a3popomomonocpaguyeckoi
CcveMKu

dopMma KOHTPOJISI/OTICHOYHOE CpeacTBO: PacueTHo-rpaduueckas padora
Bonpocsi/3ananus:
1. Onpenenenue pa3pemaromei crocooOHOCTH n300paxeHus, noaydeHHoro [{OK
2. Onpenenenue auHamudeckoro nuamnazona [HOK
3. IlocTpoenue kpuBo# nmoporoBoro koutpacra [{OK

4. BnusHue KoHTpacTa oObekTa u cBeTouyBcTBUTENbHOCTH [IDK Ha paspemaro-mryro
CIOCcOOHOCTh
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5. M3y4yeHue aHamoroBoro croco0a noiydeHus: poTon3zo0pakeHus

Pazoen 4. Kocmuueckue memoovl u mexHono2uu CbeMKu HOGEPXHOCMU 3eMiu
Konmponupyemvie H/IK: OIIK-3.1 OIIK-3.2 OIIK-3.3 OIIK-3.4

Tema 4.1. Kocmuueckue nemamensvHule annapamsl /]33, munsi, Kiaccugurayus
dopma KoHTpos1/oLieHoYHOE cpencTBo: [IpakTuueckas padora
Bomnpocsi/3ananus:

1. Pacuet ocBemeHHOCTH asposanamadTa
2. Pacuer ®IIM aspodoronzodbparkeHus
3. Pacuer BbIepkku U uHTepBaia ¢ororpaduposanus npu ADC

Tema 4.2. J[susicenue KJIA 6 yenmpanonom epagumayuoHHOM noie
dopma KOHTpOJIsI/oTIeHOUHOE cpeacTBO: [IpakTuyeckas padora
Bonpocsi/3ananus:

1. ITnanupoBanue ADC pabdot

Pazoen 5. Cneyuanvnvie 6uovt cvémok. MynbmucnekmpaivHas, mena0eas u Jd3epHas,
PAOUONOKAUUOHHAA CHEeMKU 018 KAPpMOozZpagupoeanus 3eMHOll ROBEPXHOCHIU

Koumponupyemwie H/IK: OIIK-3.1 OIIK-3.2 OIIK-3.3

Tema 5.1. AkmugHvle MemoOobl AIPOKOCMUYECKUX CbeMOK onmudeckozo u MK-ouanazona
dopma KoHTposi/oLieHoUHOE cpencTBo: [IpakTuueckas padora
Bomnpocsi/3ananus:
1. Pacuet BbICOTHI (poTOrpacdupoBaHus

Tema 5.2. Cucmembl u annapamypa OUCMAaHYUOHH020 30HOuUposanus paouo (CBY) ouanaszona
dopma KoHTpoIIs1/01IeHOYHOE cpencTBO: [IpakTudeckas padora
Bonpocsi/3ananus:
1. AHanuTH4YeCcKoe pelIeHue HaBUTallMOHHOIO TPEYTOJIbHUKA CKOPOCTEH

Tema 5.3. Mynomucnekmpanvhble CKanHupyruwjue cvemounvie cucmemsl [33. camonemmnoco u
KOCMU4ecKko2o 0a3uposanisl

®opma KOHTpOIIsI/O1IeHOYHOE cpeacTBo: [IpakTryeckas pabora
Bonpocsi/3ananus:
1. ADA — ycTpoicTBO

Tema 5.4. Cucmemul u annapamypa OUCMAHYUOHHO20 30HOUpPOBaHus oanrvHe2o UK-ouanazona
dopma KOHTPOJIs/o1ieHOYHOE cpeacTBO: [IpakTudeckas padora
Bomnpocwi/3ananus:
1. Kamu6poska ADA

2. Orenka (hoTorpaMMeTpUIECKOTo KadyecTBa adpoduibma

8. OueHo4HbIe MaTepHAJIbI IPOMEKYTOUHOM aTTeCTAUM

5 cemecmp, Ox3amen
Koumponupyemvie H/[K: OIIK-3.1 OIIK-3.2 OIIK-3.3 OIIK-3.4 OIIK-3.5
Bonpocsl/3ananus:

1. Knmaccudukanms a3poKoOCMUYECKHX ChEMOK
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2. OCHOBHBIE TTapaMEeTPhI U XapPAKTEPUCTUKN 00BEKTHBA

3. CBeTOoTEXHUYECKUE BEITNYNHEI

N

. DKCTIO3ULIMOHHBIE TTapaMeTpPhbl

9]

. I'myOGuna pe3kocTu

[*)

. Ctpoenue poTomMarepuranon

~

. [lopsimok momy4yeHust HeraTUBHOTO U300paXkeHuUs
8. CBETOYYBCTBUTEIBHBIE YCTPOMCTBA MUPPOBBIX (HOTOKAMED

9. XapakTepuCTHKH 1BETa, KJiIacCHU(UKAIMSI IBETOB B 3aBUCUMOCTH OT HMX IapaMeTpOB.
LIlBeToBBIC MOACTN: aAAUTHBHA IIBeTOBas Moaenb RGB.

10. [IpuHUIMT MTOTyYeHHs IBETHOTO M300pakeHus B IU(POBBIX (poTOKaMepa

11. MeTtonpl ceneKkUUMU W3IY4YEHHs] IO CHEKTpPaJbHBIM KaHajlaM CbEMOYHOM CUCTEMBI.
CBe-TodmIbTpHhl y3KomonocHsle. /uxpondeckue 3epkana. Jucrneprupyonme ycTpoiicTa (peteTku,
IIPU3MBI).

12. Xapakrepuctuxu L{IOK

13. I'paganioHHbIe XapaKTEPUCTUKH HUPPOBBIX U300pasKeHHI
14. CTpyKTypHBIC XapaKTEPUCTUKH HU(DPOBBIX H300PAKEHUI
15. Pe3kocTh oTOM300paKEHUS, METOTUKA €€ OMPEICTICHUS
16. Pa3pemaromiast cnocoOOHOCTh, METOIMKA €€ OTIPEICICHUS
17. ®yHkuus nepeaadn MOAYISANHA 300paKeHUS

18. OcBemEeHHOCTh 3¢MHOW TOBEPXHOCTH U €€ pacueT

19. SIpkocTHBIE XapaKTEPUCTUKH JIaHAIIAPTOB

20. CrekTpanbHble XapaKTepUCTUKU a’pojanamadra

21. TIIpeoOpazoBaHue IPKOCTHBIX pazanuuii oobekTa armochepoit mpu ADC
22. Cerodunbsrpsl pu ADPC, Ha3HAUECHUE, XaPAKTEPUCTUKU
23. DkcnioHomeTpuueckuil pacuet npu APC

24. Knaccuduxanus aspodorocbeMok. Kagposas u ckaHepHast CheMKa
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25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49

Ne 000005747

I'eomerpuueckue napamerpsl Tonorpagpuueckoit AOC

[Tpuanmne! pa3ouBku o0bekTa ADC Ha CHEMOYHBIE YIACTKU

DJeMEHTHI BHEIIHETO OPUEHTUPOBAHMSI CHUMKA U UX ONPEEIICHUE B TIOJIETE
Beicora nonera, MeTopl H3MepeHHs. TOUHOCTh BBIAEPKUBAHUS

[TpuHIUN BBIEPKUBAHUS TOCTOSIHHOM BBICOTHI (poTorpadupoBanus npu AOC
HaBurauvoHHBIN TPEyrOJIBHUK CKOPOCTEH U €r0 PEILICHUE

N3mepenne UCTUHOM BO3LYLIHOM CKOPOCTH

JIOIIEpOBCKUI H3MEPUTEIIb CKOPOCTH

Nzmepenue YC u unrepsana GportorpapupoBaHus

OOu1re cBeieHus 0 Kypce JIeTaTeNIbHOTO anmapara

Tuns! KypcoBbIX TPUOOPOB

Bunpl 3ax0/1a Ha a3pOCHEMOYHBINH MapUIPYT U UX OCOOCHHOCTH
Knaccudpukarmus ADA. Tpebosanus k Tonorpapuaeckum ADA
AdpodoTOCHEMOYHBIN KOMIUIEKC: COCTAaB M Ha3HAUE€HHE OCHOBHBIX IOJICUCTEM
CoBpemenHbIe TUPPOBBIE a3PO(HOTOCHEMOUHBIE CUCTEMBI

Pacuet unrtepsana ¢ororpadupoBanus

Pacuer nomycTuMon BbIIEPKKH

Onenka (poTOrpaMMETPUYECKOTO KauecTBa a9pOCHhEMOYHOI0 MaTepuaa
Mertozsl ¥ crtocoObI OPMHUPOBAHUS CKAHEPHBIX N300paXKEHUI

Ilepeuncinre OCHOBHBIE MAPAMETPHI U XapaKTEPUCTUKN CKAaHUPYIOIIHUX CUCTEM
ITaccuBHBIE METOBI AUCTAHIIMOHHOTO 30HAUPOBAHUS

OCHOBHBIE XapaKTEPUCTUKN CKAHEPHBIX TEIIOBU3MOHHBIX CUCTEM
Knaccudukanus MeTonoB (1 cpecTB) aKTUBHOTO 30HIUPOBAHUS JIaHIIIA()TOB
Pacckaxxute npuHuun noctpoenus PJI-n3o6paxenuii

. OCHOBHbIE XapaKTEPUCTUKH PaTNOJIOKALIMOHHBIX U3BECTHBIX cucTeM J[33
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50. Ilo xakomy kputepuro ¢oToTonorpapuuecKkyro ChEMKY IeISIT Ha HA3eMHYIO H
BO3IYIIHYIO (a3podoToTonorpaduaeckyro)?
A) IIpumeHsIeMBbIX TEXHUYECKUX CPE/ICTB.
b) ®oTtomnénkmu.
c¢) ®orobymarmu.
d) Cpenct aBTOMaTH3aIUN.
e) [lorogHpIX yCIIOBHIA.
51. CoBOKYMmHOCTh pabOT MO TOJYYECHHIO H300paKEHUS MECTHOCTH C BO3IYIIHBIX HWIIH
KOCMHYECKHX JIeTaTeIbHBIX allllapaToB Ha3bIBAETCSA:
A) A3po- 1 KOCMHUYECKON ChEMKOM.
b) TeomonmuTHOMN CHEMKOM.
¢) HusenupHo# chEMKOIA.
d) TaxeomeTpudeckol ChEMKOIA.
€) MeH3ynbHOM ChEMKOH.
52. Kakue BuabI a3poGoTOCHEMKH BBIICISIOT 110 MacTady?
A) Ceepxmenkomacmrabuas (1:10 000 000—1:100 000 000).
b) Menkomacmradnas (1:1 000 000—1:10 000 000).
¢) Cpemnemacmrabnas (1:10 000—-1:1 000 000).
d) Kpynaomacmra6nas (1:10 000—1:100 000).
e) Ynerpamacmrabnas (1:1 000—1:5 000).

53. Kakue napamMeTpbl OTHOCSTCS K OCHOBHBIM XapaKTePHCTUKAM OOBEKTHBA?

A) ®OKyCHOE pacCTOSIHHE.

b) Ceerocurna.

c¢) 'myOuna pe3koctu.

d) Pa3pemaroniast cnocoOHOCTb.
e) Tum MaTpuIipL.

9. MatepuaJIbHO-TEXHHYECKOE H Y4eOHO-MeTOAMYeCKoe obecrevyeHue TUCIHIINHBI
9.1. [lepeyeHb OCHOBHOI U JOMOJHUTEILHON Y4eOHOM JTUTEPATYPbI

OcHognas tumepamypa

1. AntemHoB A.E., I'py3unoB B.C., Mumun M.B. Craructudyeckuil aHaiau3 a’poOKOCMHUYECKHUX
n3o0pakennii: Meronnueckoe nmocooue. M.: M3n-so MUNT'AuK, 2015, 52 c.

2. Puc V.I. OcHoBbl auctanimonHoro 3oHaupoBanust / Y.I. Puc. - 2-e u3n. - U3marenscTBo
Texuocdepa, 2006. - 336¢ - 5-94836-094-6. - TekcT: HEMMOCPEACTBECHHBIM.

3. CocraBurenu: CeBactbsiHoBa M.H., CepebOpskoB C.A. Mertoaudeckoe mocobue mo Kypcy
«TexHrKa W TEXHOIOTHS a’pOKOCMUUYECKON chemMkm». Pazmen «lludpossie a’spodorocheMouHbIE
cuctembl». M.: U3n. MUNT'AuK, 201. 58 c.

Jlononnumenvuas nrumepamypa

1. Tonun I'b. Kocmudeckas ¢horochémka 1 u3ydeHUs: mpupoaHbix pecypcos. / [b. TonwuH. -
Henpa:Jlenunrpan. ota-e., 1980.. - 319 - Tekct: HEMOCPEACTBEHHBIM.

2. Xypkun W.I. ABromaru3zanusi o6paboTKu a’poKocMu4eckoil nHpopmanuu: y4ued. mocodue. /
N.I". Kypkun, H.K. IllaBenbko. - MUMT'AuK, 1989. - 147 - Tekct: HenmocpeACTBEHHBI.

3. KnmwxnukoB H0.®. AspokocMuueckoe 30HAUpPOBaHHE. MeTo010THs, TPUHIIMIIBI, TPOOIEMBbI:
Vuebnoe mocobue. / H0.®. Kumwxkuukos. - U3g-so MI'Y, 1997. - 129 - 5-211-03664-6. - Tekcr:
HEIOCPEACTBECHHBIN.

4. MOHUTOPUHT TIPUPOAHOU CpeAbl ad3POKOCMHUECCKUMHU CpeAcTBaMU: YueOHoe mocobue. / B.A.
MamuaaukoB, A.D. Crenenko, A.E. AnteioB, C.M. Ilomos. - MUMI'AuK, 2009. - 140 -
978-5-91188-015-6. - TekcT: HEMOCPEACTBEHHBIM.
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5. AnvazoB W.B. Meromuveckue yka3aHwsl sl BBITIOJHEHHS KypCOBOH pabOThI MO Kypcy
"Aspokocmuueckass chéMKa'. OmnpeneneHue HM300pa3UTENBHBIX, (OTOrPAMMETPUYECKHX U
CTaTUCTUYECKUX MapaMeTpoB a3podoromsodpaxenus. / M.B. AnmazoB, A.®. CreueHko. -
MUUT'AuK, 2007. - 14 - TekcT: HENOCPEACTBEHHBIM.

9.2. [IpodeccuonanbHble 0a3bl JAHHBIX U pecypcbl «UHTEepHET», K KOTOPHIM 00ecneuynBaeTcs
AOCTYN 00YyYAKOLIMXCS

IIpogheccuonanvruvie 6azvi Oanubix
1. https://www.garant.ru - Uadopmanimonno-npaBoBoi moprain "['apant”

Pecypcor « Unmeprnem»

1. https://www.rst.gov.ru/portal/gost//home/standarts/catalognational - Karanor HamuoHaIbHBIX
CTaH/IapTOB

2. http://www.geoprofi.ru - XKypuan «I'eonpodm»

3. https://racurs.ru/ - DUPMA «PAKYPC»

4. https://gisinfo.ru/ - Caiir 3A0 Kb "Ilanopama". Buneoypoxku.

5. http://www.dataplus.ru /news/arcreview - DneKTpoHHBIC Bepcur KypHasia ArcReview

6. http://jrrse.cosmos.ru - OnekrpoHHas Bepcus kKypHaita  “CoBpeMEHHBIE MPOOIEMbI
JUCTAaHIIMOHHOTO 30HAMPOBAaHUs 3EMIIA U3 KocMmoca”

9.3. [IporpammHoe o0ecniedeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO NpoLecca no JUCIUIIUHE

Ilepeuenv npoepammnozo obecneveHus
(0b6HO6G1EHUE NPOU3BOOUMCSL NO Mepe NOABIEHUS. HOBbIX 8ePCULL NPOCPAMMDbL)
1. Agisoft Metashape;

Ilepeuensb uHpOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eHCEHEOETbHO)

He ucnonb3zyercs.
9.4. O0opynoBaHue M TEXHUYECKHE CPeACTBA 00yUeHUs

Criennanu3upoBaHHast JIabopaTopust
DJI Mavic Mini - 3 mT.
DIJIVavic 2 Pro - 1 mT.
Mynsrucnexkrpanbsas kamepa MCK-4 - 1 mr.
O6wektuBsl s Canon 2000D - 2 mT.
OcserutensHoe 00opynoBanue - 0 mT.
Hudpossie ¢poroamnmaparsr Canon 2000D Kit - 10 mrT.
[ratuBer Manfrotto - 10 mrT.

10. MeTonnyeckue ykazaHusi 10 OCBOCHHUIO IMCIUIIMHBI (MOXYJIA)

C uenpio yCHEenHoro OCBOCHUsI JAHHOTO IPeMETa CTYIEHTY HEOOX0IMMO BBIMOIHSTH JIOMAIIHUE
paboThI MO YKa3aHHBIM MpEnojaBaTesiM TeMaM U IMPEICTaBICHHBIM Ha 3aHATHSIX MarepuanaM. J[is
Oosee  yCHEIIHOTO  BBIMOJHEHUS  pabOThl  CTYIEHTY  Mpeajaraercs  HCIOJIb30BaHUE
y4eOHO-METOJUUECKUX MaTeprajoB, COOTBETCTBYIOIIUX YKa3aHHOM TeMe.

CaMocTtosTenbHast paboTa CTyJICHTOB ONHCHIBACTCS U PETYIUPYETCS:

- MeronnyeckuMu peKOMEHIAUSIMU 1O JUCIUILTUHE;
- MeronnyeckuMu peKOMEHIAMIMU IO OpraHU3alui CaMOCTOSITEbHOM paboThl CTYIEHTOB
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MUNT'AuK;

Onucanue 603modxcrnocmeit uzyuenus oucyuniaunsl auyamu ¢ OB3 u unsanuoamu

[Tpu HEOOXOAUMOCTH OOYUYCHHS CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
3MOPOBBSl  AyJAUTOPHBIC 3aHATHS MOTYT OBITh 3aMEHEHBl WM JIOMOJHEHBI H3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, MPE3CHTAlUWUi, BHAECO- M  aAyOAUOMATEPUATIOB B  JJIEKTPOHHOU
nHpopmanmonHo-oOpazoBarenbHoit cpene (QUOC) ynuBepcureta. WMHAMBHIyadbHBIC 3adaHUSA
MOAOMPAIOTCS B QIalITUPOBAHHBIX K OTPAHUYCHUSIM 3I0pOBbs (hopMax (MUCBMEHHO WJIH yCTHO, B
¢dopme mpeseHTanuii). Beibop MeTonoB oOydeHHs 3aBHCHT OT MX JOCTYIMHOCTH JJii MHBAIUIOB U
JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI.

PaGoyas mporpamma AMCHUIUIMHBI IS WHBATUAOB U JUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMHU
30POBBS pa3pabaThIBaeTCs WHANBUAYATHHO C YI€TOM O0COOCHHOCTEH NMCHUXO()U3NIECKOTO pa3BUTHS,
WHIANBUIYATbHBIX BOSMOKHOCTEH U COCTOSHUS 37J0POBBS TAKUX 00yUYaIOLTUXCS.
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