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
JHetictBurenen: ¢ 21.07.2025 o 14.10.2026 16 (beBpaJISI 2024 T

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)
MOJ1Y/Ib TEXHUKHU U TEXHOJIOT'USI ADPOKOCMHUYECKUX CHbEMOK

«b1.B.01.01 MUJIOTUPYEMBIE ADPO®OTOCBEMOYHBIE KOMIIJIEKCHI»
YpoBeHb BhICIIET0 00pa30oBaHUs: OakajJaBpuaT

Hanpasnenue noarorosku: 21.03.03 ['eone3us u TUCTaHIMOHHOE 30HAMPOBAHUE

Hamnpasnennocts(nipoduiib) moaroroBku: MccnenoBanue NpupoOIHBIX pECYPCOB METOAAMHU
IMCTaHIIOHHOTO 30HIMPOBAHUS

KBanudukanus (cTerneHsb) BHITYCKHUKA: OaKaJaBp
®dopma oOyueHHUs: OUHAs
I'on Habopa (mpuema Ha oOydenue): 2024

Cpox nosrydeHust 00pa3oBaHuUs: 4 rona

O0beM: B 3a4ETHBIX SAUHUALIAX: 3 3.€.
B akajeMuyeckux yacax: 108 ak.u4.

Mocksa, 2024
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Pa3padoruukmu:

Crapmmii npenogasareis Kapenpbl ASpOKOCMUYECKUX ChbEMOK
Mouanos A. B.

JlotieHT kKadeapbl ASPOKOCMHUYECKUX ChEMOK, K.H. ANTHIHOB A. E.
JloneHT kadenpsl A3pOKOCMHYECKUX CheMOK, K.T.H. [psira /1. O.
Pabouas mporpamMma ITUCHMILTMHBI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC

BO no mwnanpasnenuto mnoarotroBku 21.03.03 Teome3us W JAUCTAHIIMOHHOE 30HAMPOBAHUE,
YTBEPKACHHOTO MpukazoM Munooprayku ot 12.08.2020 Ne 972

CormnacoBaHue U yTBEPKACHHUE

Ne | Monpasaenenie OTBeTCTBEHHOE BUO Busa Jlara, IpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 Teonesnyeckuit [Ipencenarens ITonosues O. B. Paccmotpeno | 11.12.2023, Neo
(baxynsrer YUYCHOTO COBETA 7/23
¢axynbTera
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Conepxanue
1. Lenp u 3amaun 0OCBOCHUSI TUCIIMIUIAHBI (MOTYJIS)

2. I[lnanupyemsble pe3yabTaThl 00yUeHUs MO JUCIUILTUHE (MOIYJIIO0), COOTHECEHHBIE C
IUTAHUPYEMBIMH pe3yJabTaTaMu OCBOCHUS 00pa30BaTeIbHON MPOrpPaMMBbI

3. Mecto mucuumiausbl B cTpykrype Ol

N

. O0beM TUCIMIUIMHBI U BUBI YI€OHOU pabOTHI

9]

. Coneprxanue AUCHUTIINHBI
5.1. Paznensl, TeMBI TUCHUMILIMHEI ¥ BHALI 3aHITHI
5.2. ConepxaHue pa3aesioB, TeEM AUCITUIUTHHBI U (POPMBI TEKYIIIETO KOHTPOJIS

6. O1eHOYHbIE MaTepUAIIbl TEKYIIIETO KOHTPOJIS

7. O1eHOYHbIE MaTepUAIIbl TPOMEKYTOUHOM aTTECTAI[UU

o0

. Ilopsimok npoBeneHus: MPOMEKYTOUHOM aTTeCTallun

9. MarepualbHO-TEXHHUYECKOE U yUeOHO-METOANYECKOe 00ecieYeHIE TUCIUTUIUHBI

9.1. IlepeueHb OCHOBHO¥ ¥ JIOMIOJHUTEIHLHON YUeOHOM JTUTEPATyPhI

9.2. IlpoeccuonanpHbie Oa3bl JAHHBIX U pecypchl «THTEpHET», K KOTOPHIM 00€CIIEYNBACTCS
JOCTYTI 00yJarOIINXCS

9.3. IlporpammHoe obecriedeHre 1 HHGOPMAITMOHHO-CIIPABOYHBIC CUCTEMBbI, UCIIOJIb3YEMBIE TIPH
OCYIIECTBIIEHUU 00Pa30BaTEIBHOIO MpoIiecca 1Mo AUCHUTIINHE

9.4. O60opynoBaHKE U TEXHUYECKHUE CPEACTBA OOYUCHUS

10. MeToauveckue yka3aHus IO OCBOCHHIO JUCITUTUTMHBI (MOJTYJIS)
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Ne 000001376

1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

[lenp OCBOEHHs NUCLMIUIMHBI - COBOKYIIHOCTH TE€OPETHUYECKHUX 3HAHMM WM MPAKTUYECKUX
HaBBIKOB, 00ECIIEUMBAIOUINX 3HAHUS METOJOB U CPEIICTB adPOKOCMHUYECKHX CHEMOK JUIsl PELICHHUs
HAyYHBIX M MPHUKJIATHBIX 3a/1a4 B 00JIACTH Ie0/Ie3Un U KapTorpaduu, NpoBeACHUs padoT, CBI3aHHBIX
C IIPOEKTUPOBAHUEM U U3BICKAHUSAMU HA MECTHOCTH.

3&,[[3.‘11/1 HU3YUCHUA NUCHUIIIINHBIL

- o00oCHOBaHME MPABUIBLHOCTH BBIOPAHHONW MOJEIM a’POKOCMHUYECKHX CBEMOK IyTEM
COTIOCTABJICHMSI SKCIIEPUMEHTANIbHBIX JAHHBIX U 0KUJAAEMbIX PEIICHUH;;

- cOop W aHaNM3 HAy4YHO-TEXHUYECKOM uHGOpManuu B OOJACTH HUHTEIUICKTYaJIbHBIX
MH(OPMAITMOHHBIX CUCTEM M TEXHOJIOTHH a9POKOCMHUYECKIX CHEMOK Pa3IUYHOIO Ha3HAYCHMUS;;

- cOop, aHanM3 U 00O0OIIEHNE TaHHBIX O OTPaKaTeIbHO-U3TydaTeIbHBIX CBOMCTBAX MOBEPXHOCTHU
3eMJId U IUIaHET..

2. IInanupyemble pe3yJbTaThbl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEMBIMH Pe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTeIbHOM NMPOTrPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

I1K-7 CnocobeH BBIMOIHATH TEXHOJIOTMYECKUE OTEPALMU MO0 CO3JaHUI0 KOCMHUYECKHX MPOIYKTOB U
OKa3aHUI0 KOCMMUYECKHX YCIYT Ha OCHOBE MCIIOJIb30BaHUs JaHHbIX /(33

[IK-7.1 BpbinmogHeHue omepanud IO MOArOTOBKE IJIJaHAa KOCMHUYECKOM ChEMKH, MPUEMY U
BOCCTAHOBJICHUIO XapaKTEPUCTHK (IEpBUYHOM 00padoTke) manubIx /33

3namu:

[1K-7.1/362 XapakTepucTUKH ChbEMOYHOMN armaparypsl ciyTHUKOB J[33

Ymemns:

[1K-7.1/YM3 BoINONHATH OLIEHKY KadecTBa MH(POpPMAIIUU, a TaKke 00pabOTKy JaHHBIX
JTUCTaHIIMOHHOTO 30HANPOBaHUS

Braoemy:

[TK-7.1/HB4 HaBbikamu 00pa0bOTKH, aHAIH3a  0000IIECHUS PE3YIBTATOB YKCIIEPUMEHTOB
U MCCIIEJIOBAaHUH B COOTBETCTBYIOLIECH 00IaCTH 3HAHUH

[1K-7.2 BpIMOTHSET TEXHOJOTHYECKHE Omepanmud Mo (POTOrpaMMETpUIECKOi 00paboTke
JaHabex 133

3nams:
[IK-7.2/3u3 IlpuHuMnbl ycTpoHCTBa M palbOTHl pa3IMYHBIX CHEMOYHBIX CHCTEM

JTUCTAHLIIMOHHOTO 30HIUPOBaHUS 3€MJIM, BKIIIOYas CIYTHUKOBOE 30HAUPOBAHHE U
CHEMKY C OECIIIIIOTHBIX JieTaTeNnbHbIX annapatoB (BITJIA)

Ymems:

[1K-7.2/YM3 TIpoBonuTh Bee 3Tarbl (hoTorpaMMmeTrpudeckoit 00padboTku naHubix J133.
Bnaoemw:

[IK-7.2/HB3 TIlporpammHbIM obecrieueHreM A (hoTorpaMMmerpuyeckoil oOpaboTku,
co3nanus oproporomoszauk u 3D-moneneit

[1K-7.3 Bemonuser nemmdpupoBaHrie MaTepruatoB KOCMUYECKOW ChEMKH

Buameo:

[1K-7.3/313 OCHOBEI NUCTAHIIMOHHOI'O 30HIUPOBAHUS 3emMin, METOEI
nemuGpUPOBAHMS i XapaKTEPUCTUKNA KOCMUYECKHUX aIllapaToB

Yuvemo:

MIK-7.3/YM3  llpuMmeHSTh  CHEIHUATU3UPOBAHHOE  NPOTrpaMMHOE  obecrieueHue,
aHaAJM3UPOBATh U300PAKEHNUS U MHTEPIIPETUPOBATh MOJTYUYCHHBIE JaHHBIC, a TAKXKe
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Braoems:

[1K-7.3/HB2 HaBbikamu 00paOOTKH, aHATN3a U 0000IICHHS Pe3yIbTaTOB YKCIIEPUMEHTOB
Y UCCJICIOBAHUN B COOTBETCTBYIOIICH 00IacTH 3HAHUHT

[1K-7.4 Co3naeT Temarnueckue HHGOOPMAIIMOHHBIE TPOAYKTHI HA OCHOBE JaHHBIX /(33
3namo:
[1K-7.4/3u1 Metoasl TeMaTHueCKOi 00pabOTKH a3pOKOCMUYECKOM HH(POpMALIUU
Ymemu:
[IK-7.4/YM2  TIpuMeEHATH COBpPEMEHHBbIE TPOTpaMMHBIE CpeacTBa 00paboTku U
YpaBHUBAHUS T'€OIC3UICCKUX MOJIEBBIX U OPOUTALHBIX U3MEPECHHIA
Braoems:
[IK-7.4/HB2 HaBeikamu 00paOOTKM, aHalM3a PE3yJbTaTOB  HCCIECIOBAHUN C

HCITOJIb30BAaHUEM HAyYHO-TEXHUUYECKOHW HH(pOpManuel Mo COOTBETCTBYIOMICH OOIacTH
3HAHUHI

[MIK-12 CnocobeH BBIMONHATH TEXHOJIOTUYECKHUE OIEpaIliyl IO IOATOTOBKE MPEIIOKESHUN s
MIPUHSATHUS PEIICHUS], B TOM YHCJIE HA OCHOBE PE3YJIbTaTOB KOCMUYECKOH IESITEIbHOCTH

[IK-12.1 ®opmupyeT u HampapisieT 3alpoChl Ha MPEAOCTAaBICHHE AaHHBIX (MH(POpMAIUN),
MOJly4YaeMbIX Ha OCHOBE HCIIOJIb30BAaHUSI pE3yJIbTaTOB KOCMHUYECKOH JEsTeNbHOCTH, B
MH(OPMAIIMOHHO-aHAIMTUYECKUE K MOHUTOPUHIOBBIE CUCTEMBI Pa3IMYHbIX YPOBHEH

3namo:

[IK-12.1/383 ®opmatbl, CcTaHZAapThl M THIBI NPEAOCTaBIAEMBIX JaHHbIX J133

(onTHyecKue, pauoIOKaMOHHBIE, METAIaHHBIC)

Ymemns:

[IK-12.1/¥m1 PaGorate ¢ wuHGOPMAIIMOHHBIMA CHCTEMaMH, B TOM UHCIE C
reonH(pOpPMaITMOHHBIMHU

Braoems:

[MK-12.1/HB] BBHIMONHATH TEXHOJOTUYECKHE OMEPAIUU IO MOATOTOBKE MPEJIOKEHUN
JUIs TIPUHSATHS pEIIeHUs, B TOM 4YHUCJIE Ha OCHOBE pE3yJbTaroB KOCMHYECKOU
NEeATEILHOCTHU

[1K-12.2 Bemonaser cOop, mepBUYHyK0 0O0pabOTKY, CHCTEMaTH3alliio, KaTajJoTU3aIlui0 W
BU3YaITM3aIMIO JAaHHBIX (MH(POPMAIIUH), TIOTyYeHHBIX HA OCHOBE HMCIOJIh30BaHUS PE3YIIBTATOB
KOCMHUYECKOH JCSITEIIBHOCTH U PE3YJIBTAaTOB UX 00PaOOTKH

3namo:

[1K-12.2/3u2 CoBpeMeHHbIE CPeACTBa BU3yaTH3alMK IPOCTPAHCTBEHHBIX TaHHBIX
Ymemu:

[IK-12.2/¥YM2 Opranu3oBbiBaTh cOOp TaHHBIX U3 PA3IMYHBIX UCTOYHHKOB

Braoemy:

[MIK-12.2/HB1 BBHIMONHATH TEXHOJOTUYECKUE OMEPAIUU IO MOATOTOBKE MPEJIOKEHUN

IJid  NPUHATHA PCHICHUA, B TOM 4YHCIIC Ha OCHOBC PE3YJIbTATOB KOCMHYECKOM
ACATCIIBbHOCTHU

[T1K-12.3 BrimonHseT KOMIIEKCHBIN aHaIU3 JaHHBIX (MH(OPMAIIMH), TTOJTYyYECHHBIX HA OCHOBE
MCIIOJIb30BaHUS PE3yJIbTaTOB KOCMUYECKON JesITEIbHOCTH

3namu:
[1K-12.3/3u3 MeToapl 1 anropuTMbl perieHust 00paTHbIX 3aa4 B /133
Ymemns:

[1K-12.3/¥m1 PaGorate ¢ wuHGOPMAIMOHHBIMHA CHCTEMaMH, B TOM UHCIE C
reonH(pOpPMaITMOHHBIMHU
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Braoems:

[1K-12.3/HB1 BBITOMHATh TEXHOJOTHYECKHUE OIEPAIldU IO TMOATOTOBKE MPEITONKCHUI

IJi1  MPUHATHA PCHICHUA, B TOM 4YHCII€ HaA OCHOBC pPE3YJILTAaTOB KOCMHYECKOH
JCATCIIBHOCTHU

[1K-12.4 ®opmupyer HaOOp BO3MOXKHBIX BAPHAHTOB PEIICHHS HAa OCHOBE HCIOJIb30BAHUS
pE3yABTaTOB KOCMUYECKOH E€ATEIBHOCTH

3nams:
[1K-12.4/3u2 TpeOoBaHu K HCIOJB3YEMBIM MarepHajaM a’3pOKOCMUYECKH ChEMKH B

3aBUCUMOCTH OT YpOBHS IPOCTPAaHCTBEHHOM JE€TalM3allMM ITpU BBIIOJHEHUH U
KapTorpau4eckoM OTOOPaXEHWU pe3yJbTaTOB aHajh3a COCTOSHHUA HPUPOIHBIX

pecypcoB

Ymemns:

[1K-12.4/Ym1 PaGorate ¢ uWHGOPMAIIMOHHBIMA CHCTEMaMH, B TOM UHCIE C
reonH(pOPMaITMOHHBIMHU

Braoems:

[1K-12.4/HB3 TexHONOTUAMH BU3yaJIN3alMH IPOCTPAHCTBEHHBIX PELICHUN
ITK-13 CriocobeH opraHnu30BbIBaTh METPOJIOTHIECKOE 00ECIICUCHUE TIOIPA3ACIICHHUMA

IIK-13.1 OpranuzoBpiBaeT padbOTHl TO TOBEpKe (KaTHMOpPOBKE) CPEACTB H3MEpPEHUN B
NoApa3AeTICHUN

3namu:

[1K-13.1/313 MeToauKH U CpeICTBa MOBEPKH (KAITHMOPOBKH) CPEICTB U3MEPEHUI
Ymemns:

[TK-13.1/¥YM2 cocTaBnsaTh rpaduku MOBepKH (KAIUOPOBKU) CPEICTB U3MEPECHUI
Braoems:

[1K-13.1/HBl HaBbikamMu pa3paboTKa HOPMATHUBHBIX JIOKYMEHTOB Ha IIPOBEICHUE
MOBEPKHU (KaTuOPOBKH) CPEJCTB M3MEPEHUI U HaBBIKAMH MX ITPOBEICHHMS

IIK-13.2 OpranuzoBpiBaeT pabOTHl 1O OOHOBJICHHUIO STAJOHHOW 0a3bl, MOBEPOUYHOTO
000pYIIOBaHUS M CPEICTB U3MEPEHUI

3namu:

[1K-13.2/3u14 TIpuHIMIBI TOCTPOSHUS U COCTAB THUITOBBIX ONMTHYECKUX CUCTEM
Ymemns:

[1K-13.2/YM5 O6001maTe 1 aHaTU3UPOBATh HHPOPMAITUIO

Braoems:

[1K-13.2/HB4 HaBbikamu omnpeeneHus OJOKEHUS U pa3Mepa N300pakeHUs

[1K-13.3 Amnanu3upyeT COCTOSIHHE METPOJOTHYECKOro OOECeYeHUuss B MOJpa3/elieHHH
METPOJIOTHUECKON CITY>KOBI OpraHU3auu

3name:

IMK-13.3/3H3 TEXHOJIOTUYECKUE BO3MOXKHOCTH M 00JacTH TPHUMEHEHUS CPEICTB
U3MEPECHUU

Ymemo:

[1K-13.3/YM2 omnpenensiTh HEOOXOAUMOCTh Pa3pabOTKH HOPMATHUBHBIX JIOKYMEHTOB H
JIOKAJIbHBIX TOBEPOYHBIX CXEM

Braoemy:

IIK-13.3/HB3 HaBblkamMu aHaiu3a WHPOpPMAaLUU 00 OTKa3ax CpPeACTB H3MEPEHUH,

KOHTpOJISI, WCHBITAaHUM B TMPOLECCe HKCIUTyaTallud, O COCTOSHUU U YCIOBUSX HX
XpaHeHus1, 00 3(h(HhEeKTUBHOCTH HCIIONB30BAHUS
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I1K-13.4 ToToBUT moapa3aeneHusi METPOIOTUYECKOI CITyKObl OpraHu3aluu K MPOXOXKICHHIO
aKKpeAuTaIuu B 001acTu 00ecreueHns SANHCTBA U3MEPEHHM
3namo:
[TK-13.4/362 Metob! ¥ OpraHU3aIiy IOBEPOYHBIX PabOT
Ymemu:
[IK-13.4/YM2 BbINONHATH MCCIENOBAHUS TEOJE3MYECKHX, (POTOrpaMMETPHUECKUX
cucTeM, NpHOOPOB U UHCTPYMEHTOB, adpodoTochéMounoro odopynosanus 1 [HCC
Braoemy:
[1K-13.4/HB2  Hambomee  pacnpoCTpaHEHHBIMH  METOAMKAMHU  HCCJICIOBAHUS
MHCTPYMEHTAJIbHBIX MOrPEUIHOCTEH Te0e3UYecKUX, (POTOrpaMMETPHUYECKUX CHUCTEM,
pUOOPOB M HHCTPYMEHTOB, a3podoTochéMounoro obopynoBanus u [l HCC

[1K-13.5 OpranuzoBsiBaeT paboune MecTa B MOAPA3ICICHHH METPOJIOTHYECKON CITy>KOBI
OpraHM3alyu

3namo:

[1K-13.5/3u4 IIpuHIMITEI TOCTPOCHHUS M COCTAB TUIIOBBIX ONITUYECKHX CHCTEM
Ymemu:

[TK-13.5/YM4 O60061math 1 aHaIM3UPOBATH HH(OPMALIHIO

Braoemy:

ITK-13.5/HB3 HaBbikamu onpeeneHus OJ0KESHHS U pa3Mepa u300pakeHUs

[IK-13.6 OpranuzoBbiBaeT pabOTBI 10 METPOJIOTHYECKON OIKCTIEPTHU3E TEXHUYECKOU
JOKYMEHTAaIu1

3name:

[1K-13.6/3u3 Kpurepuu OIEHKA COOTBETCTBUSA JIOKYMEHTAIMA METPOJIOTHIYECCKUM
TpeOOBAHUAM

Ymems:
[IK-13.6/YM3 AHanu3upoBaTh TEXHUYECKYIO JOKYMEHTAIMIO Ha MPEIMET IMOJHOTHI U

KOPPEKTHOCTH METPOJIOTUYECKUX XapaKTePUCTHK, TPeOOBaHMH K CpeacTBaM |
METOIUKAM U3MEPEHUN

Braoems:

[MK-13.6/He4 TlogxomamMu K OpraHu3alid B3aUMOICHCTBUS C pa3paboTunkaMu
JOKYMEHTAIUH JIJIs1 YCTPaHSHHSI 3aMeUaHui

IIK-15 Crniocoben pa3pabarbIBaTh IIPOEKTHYIO IIPOAYKIIHIO o pe3ynbrartam
WH)XEHEPHO-TEXHUYECKOTO IPOCKTUPOBAHHUS

ITK-15.1 Pa3pabarbeiBaeT 1 opopmMIiIsieT IPOSKTHBIC PEIICHHS
3namo:
[IK-15.1/3a6 MeTomoNorui0 MPOSKTHUPOBAHUS M JKU3HEHHBIM LUKI TPOEKTOB,
UCIOJIb3YIOINX AaHHble /(33
Ymemo:
[MIK-15.1/¥m1  OcymecTBisiTh BBIOOp a’POKOCMHUYECKHUX CHHUMKOB, TIOJy4aeMbIX
Pa3IUYHBIMM  CHUCTEMaMH U KOMIUIEKCAMU JHUCTAHIMOHHOTO 30HIUPOBaHUS, B
3aBHCHMOCTH OT pelIaeMbIX MPAKTUYECKUX MU HCCIIEA0BaTENbCKUX 3a1a4

Braoems:

[1K-15.1/HB1 Mertogamu cOopa ¥ OIEHKH Ka4ecTBa MPOCTPAHCTBEHHOW WH(MOPMAIIHH,
UMEIOIIEH 3HA4YEeHUs Ul TOATOTOBKH W PEAIM3allid MPOEKTOB B COOTBETCTBYIOIIMX
chepax npodeccnoHaIbHON AEATETLHOCTH
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[IK-15.2 MogenupyeT [Uisi TPOEKTHBIX IeNed W JUisi OOOCHOBaHUS HAIS)KHOCTH H
0e30macHOCTH OOBEKTOB

3nams:

[IK-15.2/311 OcHOBBl M (u3HUYECKUE NPUHIMIBI PETHCTPALUU  APOKOCMHUECKON
UH(POPMAIIUN O MECTHOCTH

Ymems:

[1K-15.2/¥YM5 TIpuMeHSTh COBpPEMEHHBIE TEXHOJOTHH OOpPabOTKH a’pOKOCMHYECKHUX
N300paKeHU

Bnaoemw:
[IK-15.2/HBl Merogamu cOopa M OLEHKH KauecTBa MPOCTPAHCTBEHHOM MH(OpMAINH,

I/IMCIOH_[eﬁ SHAUCHUA Ui MOATOTOBKHU W pCaIM3allui MPOCKTOB B COOTBCTCTBYHOIIUX
chepax mpodheccHoHATBHOHN IeITeTbHOCTH

[TK-15.3 ComacoBbIBaEeT M MPEACTABISIET TPOCKTHYIO MPOLYKIIHIO
3Hamo:
[MK-15.3/384 OcHOBHBIE dTanbl W TOCIEAOBATEIILHOCTh BBINIOTHEHHSI pPAa0OT 10
00paboTKe a3pPOKOCMUYECKON HH(POpMALIUU
Ymemns:
[TK-15.3/YM4 BeimonasaTh paboThl 110 00paboTKe a9pOKOCMHUUYECKON HH(OpMAITIT
Braoems:
[1K-15.3/HBl HaBblkamMu OIIEHKHM Ka4€CTBEHHBIX XapaKTEPUCTHUK HCIIOIL3YEMOW MpH
a’pocheMKe Gororpaduueckoil anmnaparypbl 1 COOTBETCTBUS UX pelllaeMoif 3a1aue

[TK-16 Criocoben pa3pabaTeiBaTh MPOEKTHI CO3MaHMsI (OTOTPAMMETPUUECKON TTPOAYKITUN

[TK-16.1 Pa3pabarbiBaeT mpoeKThl co3aaHus (HOTOrpaMMETPUIECCKON MPOTYKITUH
3Hamo:
[TK-16.1/384 MeTozpl u CpeacTBa MOMCKA U MONTYYCHHSI, CUCTEMaTU3alluu U 00pabOTKN
A’POKOCMHUYECKOM MH(DOPMAITUU 1 CHUMKOB MECTHOCTHU
Ymemns:
[1K-16.1/YM4 IlnanupoBarh mpoIecchl W 3Tambl 00paOOTKU(TIONYyYECHHS) JTaHHBIX

¢dororpapuueckoii, ONTUKO-IIEKTPOHHOW M JAPYTUX BUAOB a3POKOCMUYECKUX CHEMOK
JUISL pEIIeHUs OTPEeNIEHHOTO Kpyra MPOU3BOJICTBEHHBIX U HayYHBIX 33134

Braoems:

[1K-16.1/HB4 MeTonamMu TUIaHUPOBAHUS a’POCHEMOYHOIO MpoIecca IS TMOTYyYCHHS
M300pakeHUH ¢ 3aJJaHHBIMU TTapaMeTpaMu

3. Mecto aucuumimHbl B cTpykrype OII

Juctumuinaa (Moxynb) 51.B.01.01 «IIunotupyemsie aspooTOChEMOUHBIE KOMIUIEKCHD) OTHOCHTCS
K (hopMHpyeMOl ydyacTHUKaMH 00pa30BaTeIbHBIX OTHOLICHUN YacTH 00pa30BaTeIbHOM MPOrpaMMbl
U u3ydaeTcs B cemecTpe(ax): 5.

B nmpomecce wu3yyeHHMs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K pEUICHHIO THUIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycMmorpeHHbix @OI'OC BO wu  obOpasoBarenbHO
MPOTPaMMOii.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI
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5. Copep:xanue TUCUMILIMHBI (MOLYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHBI H BUAbI 3aHATHH
("9achl TPOMEKYTOYHOM aTTECTAIMH HE YKa3bIBAIOTCS)

-
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HaumeHoBaHue pasziena, TeMbl 210l 8 |egs
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o =5 = 2 |55 88
AEREAR RS
A5 |5 |0 |E8.E
Pasnen 1. Beenenue B AKC 12 4 4 [IK-7.1
Tema 1.1. AopoKocMHYECKHE 6| 2| 2 1K-7.2
ChEMKH KaK KOMILJIEKC METOJIOB U I1K-7.3
CPEIICTB TUCTAHIIMOHHOTO I1IK-7.4
30HUPOBAHUS 3€MJIU U TUIAHET [IK-12.1
ConHeuHOM CUCTEMBI. [1IK-12.2
Tema 1.2. OcHOBHBIE 6 2 2 1K-12.4
CHEKTPaJIbHBIC TUATa30HbI 1IK-13.6
(YHKLMOHMPOBAHUSI ITK-15.2
a’pokocMuyeckux cucrem [133. [K-15.3
Pa3gen 2. PacnpocTpanenue u 33| 18 6 I1K-7.1
B3aHMo/ielicTBHe 3JIy4YeHHs € [IK-7.3
OKpY:Kamlle cpeaou [1IK-7.4
Tema 2.1. U3nyuarenbHble 11 6| 2 [IK-12.2
XapaKTEPUCTUKH MPUPOIHBIX IIK-13.1
0OBEKTOB. I1K-13.2
Tema 2.2. PactipocTpanenue 11 6 2 IK-13.3
U3ITyYeHUs U B3aUMOJICHCTBUE 1IK-13.4
U3JIy4E€HUS C OKpYyXKarolen HK-13.5
CpGIIOfI. IIK-13.6
Tema 2.3. Monenb BXOAHBIX 11 6 2 IIK-15.2
CUTHAJIOB B YaCTOTHOU U
MIPOCTPAHCTBEHHOM 00IaCTH.
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Pasnen 3. Metoabl, cpeacrsa u 271 12 7 8| IIK-7.1

KOMIIOHEHTBI ChbEMOYHBIX [IK-7.2
CHCTeM /ISl MOJIy4YeHHUsl JaHHbIX [IK-7.3
JI3 maccMBHBIM MeTOI0M [IK-7.4
Tema 3.1. A3po)OoTOCHEMOUHBIIH 100 4| 3| 3|IK-12.1
KOMILIEKC, COCTaB, OCHOBHBIE IIK-12.2
KOMIIOHEHTBI. IK-12.3
Tewma 3.2. [IpuemHuKu u 9 4 2 3| TIK-13.6
HAKOTIUTEIH SHEPTUU U3ITYUCHUS TK-15.1
MIPUPOTHBIX OOBEKTOB B CUCTEMAX [K-16.1
133

Tewma 3.3. [TanxpomaTuyeckue, 8 4 2 2
CHEKTPO30HANbHBIE U

MHOT030HAaJIbHBIE

dboTorpaduveckue u
OTITUKO-3JICKTPOHHBIE CUCTEMBI
CaMOJIETHOTO ¥ KOCMHYECKOTO
0azupoBanusi. CHCTEMBI BUAUMOTO
1 OnKHETro HH(PaKpacHOTO
JMana3zoHa

Hroro 72 34| 17| 21

5.2. Conep:xkaHue pa3aesioB, TeM AMCHMIIIMH U (OPMBI TeKyIero KOHTPOJIA

Pa3zoen 1. Beeoernue ¢ AKC

Tema 1.1. Aspoxocmuueckue CvbeMKU Kak KOMNJLEKC Memoodo8 U cpeocms OUCMAHYUOHHO2O
30on0uposanus 3emau u naiarem COIHEYHOU CUCTNEMDL.

Henu m 3amaun a’pOKOCMUYECKHX CHEMOK B T€0/I€3MM W HCCIEAOBAHMM MPUPOJHBIX PECYPCOB
3eMIId:  METEOpOJIOTHUYECKHEe, MPHUPONOPEeCcypCcHble, (kapTorpaduueckue), pa3BeAbIBaTCIbHBIC
(BoeHHBIE), reoJie3nueckre (HaBUTallMOHHBIE), PETPAHCISIIUOHHBIE (CBSI3b M TEIEKOMMYHHUKA-LIUHN).
Mogenb a’pOKOCMUYECKOW CHEMKH MPHUPOIHBIX M AHTPOIMOTEHHBIX OOBEKTOB, OCHOBHBIC 3BEHBS
WH(OPMAITMOHHOTO KaHalla IOJTy4YeHHs NaHHbIX 3.

Texymui KOHTPOJIb

Bun (hopma) konTpoOms

[TnceMenHsbIi Onpoc

Tema 1.2. OcHosHble cnekmpanbhble OUANA30HbL QYHKYUOHUPOBAHUS AIPOKOCMUYECKUX CUCHEM

1133.

Knaccudukamuss MeTomoB a’poOKOCMHUYECKUX CHEMOK: IMACCHBHBIE M AKTHBHBIC (ITOJyaKTUBHBIC)
Metonbl;  (ortorpaduyeckue (aHANIOrOBbIE U MU(PPOBBIC) METONBI, OINTHKO-3JIEKTPOHHBIC
panno-TEeTUIONOKAIMOHHBIC TIACCUBHBIC, ONTHKO-JICKTPOHHBIE M PATHOAICKTPOHHBIC AKTUBHBIC
METOJIBI.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TpakTuueckas padora

Pa3zoen 2. Pacnpocmpanenue u e3aumooeiicmeue usiyueHus ¢ OKpyxcarouieil cpeooil
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Tema 2.1. MznyuamenvHuvle Xapakmepucmuky RPUpOOHbIX 00bEKmos.

Nznyyenne Connma. OtTpaxeHHOE H COOCTBEHHOE W3IydeHHe O0OBekToB. IlapameTpsl u
XapaKTEePUCTUKU COOCTBEHHOTO H3Iy4YeHHS OOBEKTOB — 3akoHbl Kupxroda, Ilnanka, Buna u
Credana-bonpiiMana. DHepreTHUecKHe KOHTPACThI, OOYCIOBIIEHHBIE COOCTBEHHBIM H3IyYEHHEM
OOBEKTOB B  pa3NUYHBIX  y4acTKaX  AJIGKTPOMAarHUTHOTO  CHEKTpa.  XapaKTepUCTUKU
00BEKTOB-U3Iyyareseil B 00JaCTH OTPaKEHHOTO U3JTy4YEHHUs, MHANKATPUCHI OTPAKEHUS U PACCESTHUS
00bekTOB. MHTEerpanbHble U creKTpaibHble KO3()PUIIMEHTHl OTpa)KeHUS M3IY4YEHHs] MPUPOAHBIMU
O00bEKTaMH.

Texyuuit KOHTPOJIb

Bun (hopma) koHTpOIIS

[IpakTuueckas padora

Tema 2.2. Pacnpocmpanenue usnyieHus u 63aumooeticmeaue usiydeHus ¢ okpyxcaioujeli cpeooil.

PacnpocTpanenre wu3Iy4eHUs MW B3aUMOJCHCTBHE M3JIYYEHUS C OKpY)KalOIIEH Cpemoi.
[IpoxokaeHre COMHEYHOTo, OTPAKEHHOTO, COOCTBEHHOTO W 30HIUPYIOLIET0 H3JIy4YE€HHS CKBO3b
arMocdepy: 00IIMe XapaKTEePUCTHKU BIUSHUS aTMocdephl; cocTaB arMocdhepbl U €€ MOJEH;
MOTJIOIIEHNE M U3Iy4yeHue arMmocdepoil; paccesHue uznyudeHue B armocdepe. [lepemarounas
Xa-paKTepUCTHUKA aTMOC(EPHI.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

[IpakTuueckas pabora

Tema 2.3. Mooenb 6X00HbIX CUCHANIO8 8 YACTMOMHOU U NPOCMPAHCMBEHHOU 001aCmU.

Mogens BXOAHBIX CHTHAJOB B YAaCTOTHOM M TPOCTPAHCTBEHHOM 00JacTH. DHEpPreTHYECKHUe,
dboTomMeTpuyecKue M MPOCTPAHCTBEHHBbIE NapaMeTpbl M XapaKTEPUCTHKU BXOJHBIX JAHHBIX 00
UCXOJSIIIEM  M3JIYYEHUHM TMPHUPOIHBIX W  AHTPONOreHHBIX 00bekToB. HMHbopmanmoHHble
XapaKTEePUCTUKH CUTHAJIOB

Pazoen 3. Memoowt, cpedcmea u KOMHOHEHMbL CbEMOUHBIX cUCmeM 071A noaydyenus oannvix /I3
RACCUGHBIM MENOOOM

Tema 3.1. A3p0qb0m0€'b€M0’-lelI;i Komnjiekc, cocniae, OCHO6Hble KOMNOHEHRMDbL.

OnTruyeckuii KaHaJI CheMOYHOTO KOMIUIeKca (0OBEKTUB, CBETOMUILTP, WILTIOMUHATOP). OCHOBHBIC
TUIBI, KOHCTPYKIMSI M MapaMmeTpbl 0O0beKTUBOB. TpeOoBaHus K aOeppallMOHHBIM Mapa-MeTpaMm
00beKTHBOB. (OCHOBHBIE THIMBI, KOHCTPYKLHS W TapaMeTpbl OOBEKTHBOB. AOeppaluoHHbIE
XapaKTepUCTUKH OO0BEKTUBOB AMA. DHepreTuuecKkue XapaKTepUCTUKH OObeKTHBa [ abapuTHBIC
XapaKTepucTUKu oObekTHBa. Pazpemaromias crnocodnocts, GIIM obwvektuBa, ®IIM onTruyeckoro
KaHaja CheMOYHOM cucTteMbl. OpTocKOmusi OObEKTHBA, KAJIUOpPOBKA M IMOJyYE€HUE 3JIEMEHTOB
BHYTPEHHETO OPUEHTHUPOBAHUS CUCTEMBI.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

Pacuetno-rpaduyeckas pabora

Tema 3.2. [lpuemnuky u HAKONUMeNU IHEPSUL U3TYUEeHUs NPUPOOHBIX 00beKkmos 6 cucmemax /[33
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[TpueMHUK U3Ty4YeHHUH - Kak peoOpa3oBaTeb SJHEPTUHU U3ITy4eHUs (ONTHYECKOH, TEIIIOBOM, paauo)
B 3JIeKTpuueckuid currai. CriocoOsl 1 MeTobl POpMUPOBAHHS N300paKEHUH Ha (MM C TIOMOLIBIO)
npueMHUKax(oB) u3nyueHuit. dotorpaduueckne, GOTOAIEKTPOHHBIE U PAIHO- METOABI MpHEMa U
HaKOIUIeHUsS MH(pOpMaIUK 00 0OBEKTaX ChbEMKH.

Texymuii KOHTPOJIb

Bun (hopma) konTpoOms

[TpakTuueckas padora

Tema 3.3. Ilanxpomamuueckue, CHeKMpPO30HATbHbIE U MHO2O30HAIbHblE omoepaghuueckue u
ONMUKO-3]IEKMPOHHbIE CUCMEMbL CAMONEMHO20 U KOCMUieckoeo bazuposanus. Cucmemvl 8UOUMO20
U OIUIHCHE20 UHPPAKPACHO20 OUANA30HA

MeTtoabl U crnocoObl CKAaHMPOBAHMSI: MEXAaHUYECKHUE, ONTUKO-MEXaHWYECKHe (POTOINEKTPOHHBIE U
AIIEKTPOONTUYECKUE CKAaHUpYIOLIME cucTeMbl. [lapaMeTpsl M XapaKTEpPUCTUKH CKaHUPYIOLIMX
cucteM. ONTHUKO-3JIEKTPOHHbIE MHOTOKaHAJNbHBIE CKAaHHPYIOIIME CHEMOYHBIE CHCTEMBI, HX
KjaccuuKkanus, MPUHIUNBL ycTpoicTBa. [lapameTpsl M XapaKTEPUCTHKH ONTHKO-3JIEKTPOHHBIX
CKaHUPYIOUIMX CHUCTEM. MHOrocnekTpalbHble (TUIEPCIEeKTpaIbHbEe) CKaHUPYIO-IIHE ChEMOYHbIE
CUCTeMBI. [ unepcneKTpaibHble CKaHEPHbIE CUCTEMBI CAMOJIETHOTO M KOCMUYECKOTO Oa3upOoBaHUsI.

Texymuii KOHTPOJIb

Bun (hopma) konTpoOss

PacueTtHo-rpaduueckas padora

6. Illops1oK NpoBeIeHUsT MPOMEKYTOYHOM aATTeCTAIIUMN

[Topsimox  mpoBeACHHUS TMPOMEKYTOUHOM  aTTeCTalMM  pPEerIaMeHTUPYETCS  JIOKaJIbHBIMU
HOPMAaTUBHBIMU aKTaMU YHHBEPCUTETA!
- ITlonoxenuemM o Qopmax, MEPUOTUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTanud OOy4aroUIMXcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIIETO O0pa3oBaHHs — IporpamMmam OakajaBpuara, mporpamMmam CIEHUalIuTeTa, MporpaMmam
MarucTparypbl B (peaepasbHOM TOCYIapCTBEHHOM OOIKETHOM OOpa30BaTEIbHOM YUPEKIACHUU
BbICIIEro 00pa3oBaHusi «MOCKOBCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadumy,
1.6 «Opra"nuzanus v NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPsSAKE OCYHIECTBIEHHS OOpa30BaTEIbHOTO MPOIECCa, MPOBEACHUS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecranuu OOydyaromuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOYy4YeHUs M JHUCTAHIUMOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (¢eneparbHOM
TOCYJIJapCTBEHHOM  OIOKETHOM  OOpa30BaTEIbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3nu W KapTtorpadum», m.8 «lIpoBenenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem S0 u JJOT».

IIpomescymounas ammecmayus: IK3ameH, 5 cemecmp.

Ok3aMeH sBisieTcs: (GpopMoil oueHkH y4yeOHOW paboThl CTyIAeHTa 3a ceMmecTp (Kypc) MO JTaHHOM
JUCLMILIMHE (MOAYIIO), OJYyUYEHHBIX 3HAHUN U KOMIIETEHUUH. DK3aMEH IPOBOJUTCS 110 OKOHUYAHUU
M3y4YeHHs] JaHHOM IUCHUUIUIMHBI (MOAYyJsl) B OObeMe, YCTAaHOBJICHHOM MpPOrpaMMoil ydeOHOM
mucuuIuinHbl (Moayis). K cnade sx3amMeHa IOMyCKaroTCs CTYACHTHI, BBHITIOIHUBIINE BCe TPEOOBAHUS
IIPOrpaMMBbI 110 JAHHOM TUCLUIUIMHE (MOIYIIIO).

®opma 3K3ameHa (yCTHasl, IMCbMEHHAs, TECTOBAsl WIM HMHAas), MOPSAO0K €ro NPOBEACHUs (BKIIIOYas
BpEMs Ha MOATOTOBKY K YCTHOMY OTBETY WJIM BpPEMsI Ha IPOBEIEHHUE HK3aMEHOB B IMCbMEHHOU U
TECTOBOM (popMme), KpUTEpHH OLICHWBAHMSI OTBETA CTyJCHTa yTBepkaatoTcs B [Tonoxxenun o popmax,
MIEPUOJUYHOCTH, IOPSAKE TEKYILIEro KOHTPOJIA YCIEBAEMOCTH MU IPOMEXYTOUYHOM arrecraluu
obyuaroruxcst MUMTI'AuK. Dx3amMeHbl NPUHUMAIOTCS TNPENONABATEIsIMM, BEAYIIMMU 3aHATHUS 10
naHHOW nuctuiumHe. [IpucyTceTBre MOCTOpoHHUX NUIl Oe3 paspemieHus Pekropa, mpopekropa o
yueOHOI paboTe WM JekaHa (akylpreTa HE AOMYyCKaeTcsl. OK3aMEH MOTYT TakXKe IPUHSATH
3aBEAYIOUIMI COOTBETCTBYIOIIEH Kadeapoil wiM mpernopaBaTesb, Ha3HAYCHHBIM 3aBEAYIOIIMM
Kageapoi.
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DK3aMEHAIIMOHHBIE MaTepuanbl (OWJIETBI, TECTHl, KEHChl M T.II.) YTBEpXKAaroTcs Kadempoi Ha
3acenanuu. [lpu mpoBegeHHM »HK3aMeHa B YCTHOW (¢GopMe MO 53K3aMEHAI[MOHHBIM OuiieTaMm
HK3aMEHATOpP MOXKET 3aJaBaTh CTYACHTY JOMOJHUTEIbHBbIE BOMPOCHI, HE BXOIALIME B OWIIET, B
npeesiax IporpaMMbl TUCITUTIIAHBI (MOITYIIA).

[lepen sx3aMeHOM IpenoaaBareib MPOBOAUT KOHCYIBTALIUIO.

CryneHT, JOMYyIIEHHBI K 5K3aMeHy, 00s3aH SBUThCA K Hayaldy »dK3aMeHa, OIpe/leJICHHOMY
pacnucanueM. Bo BpeMs 5K3aMeHa CTYIEHThl MOTYT I0JIb30BaThCsl YUEOHBIMH MPOTpaMMaMH, a C
paspenieHus dK3aMeHaTopa U CIpaBoOYHON HHpOpMaIuen

7. OneHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

Pa3zoen 1. Beeoennue ¢ AKC

Konwmponupyemwie HJ[K: I[IK-7.1 [IK-7.2 IIK-7.3 IIK-7.4 IIK-12.1 1IK-12.2 [IK-12.4 [IK-13.6
IIK-15.2 TIK-15.3

Tema 1.1. Aspoxocmuueckue cvemKu KAk KOMNIEKC Memo008 U CPeocm8 OUCMAHYUOHHO20
30H0uposanus 3emau u naiarem CONTHEYHOU CUCTEMDL.

dopma KOHTPOJIs1/0LIeHOYHOE cpelicTBO: [IMchbMeHHBIN ompoc
Bomnpocsi/3ananus:
1. Knaccugpukamms AKC B 3aBUCHMOCTH OT HCIIONIB3yEMOTO JHANa30Ha 3IEKTPOMarHUTHBIX
BOJIH?
2. Ocobennoctu AKC 1o ycia0BUsIM BBITTOJTHEHUS
3. IIpumepsl npumenenuns: MarepuaioB AKC

Tema 1.2. OcHoénvie cnekmpanvhble OUANA30HbL DYHKYUOHUPOBAHUA AIPOKOCMUYECKUX CUCHEM

133,

®opma KoHTpoIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:
1. [IpoekTupoBaHUE aDPOKOCMUYECKUX CHEMOK JIJIsl Pa3IMYHBIX MAcCIITa00B U Teei

Pa3zoen 2. Pacnpocmpanenue u e3aumooeiicmeue usiyueHus ¢ OKpyxcaroujeil cpeooil

Konmponupyemwie UJK: IIK-7.1 IIK-7.3 IIK-7.4 [IK-12.2 [IK-13.1 IIK-13.2 IIK-13.3 IIK-13.4
IIK-13.5 [IK-13.6 IIK-15.2

Tema 2.1. Hznyuamenvhvle Xapakmepucmuku npupoOHbIX 00beKmoa.
dopma KoHTpos1/o1eHoUHOE cpencTBo: [IpakTuueckas padora
Bomnpocwi/3ananus:

1. Ananus penbeda o0Obexra chemku mo L{TK

Tema 2.2. PacnpocmpaneHnue usnyyerus u 83aumooeticmaue usiyieHus ¢ OKpyscaroujeli Cpeooll.
®opma KoHTpoJIst/oLieHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:
1. ITpumenenne LIPM niis uzyuenus penbeda npu pa3oueHHN 00bEKTa Ha YYACTKH ChEMKH.

Pa3zoen 3. Memoowi, cpedcmea u KOMNOHEHMbl CHLEMOUHBIX CUCIEM 0 NOAYy4YeHus Oanuvix /I3
naccusHbIM MEMOOOM

Konwmponupyemwie HJ[K: I[IK-7.1 [IK-7.2 IIK-7.3 IIK-7.4 ITIK-12.1 IIK-12.2 [IK-12.3 [IK-13.6
1IK-15.1 TIK-16.1

Tema 3.1. Aspogpomocvemounvlil KOMNIEKC, COCMAB, OCHOBHbIE KOMNOHEHMbL.
®dopma KOHTPOJISI/OTICHOYHOE CpeaCcTBO: PacueTHo-rpadudeckas padora
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Bonpocsi/3ananus:
1. Pacuer 31€eMEeHTOB BHYTPEHHETO OPUEHTUPOBAHUS ChEMOYHOTO KOMIUIEKCA U MapaMeTpoB
TUCTOPCHU.
2. BpIOop crnekTpanbHBIX HHTEPBAJIOB MPHU MHOTOCIEKTPAIbHON ChEMKE 3aJIaHHOTO Kiacca
MIPUPOAHBIX OOHEKTOB.
3. Pacuer paszpemaromieii CoCOOHOCTH CHEMOYHOW CHCTEMBI C YYE€TOM Pa3IMYHBIX
(hakTopoB.

4. Pacuer 00beMOB HH(POPMAIIMOHHBIX TTOTOKOB M BPEMEHH UX TOJYUYCHHUS MPHU MPOBEICHUHN
AKC 3agaHHOrO paiioHa.

5. OnpeneneHue napaMmeTpoB CKaHUpYromied cuctemsl /(33 U reoMeTpun OIHOIEMEHTHOTO
Y MHOTO?JIEMEHTHOTO CKAaHUPOBAHUS

Tema 3.2. IlpuemHuxu u Hakonumenu SHepeUU UsyyeHus nPUpoonsix 0ovekmos 6 cucmemax /33
®opma KoHTpoJIst/oLeHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:

1. Pa3znenenne oObEKTa CHEMKH Ha Yy4YacTKH IO pa3IMuHbIM KputepusiMm. IloctpoeHue
nudposoit kaprorpammsl 00bekTa cbeMku B ['1C.

Tema 3.3. Ilanxpomamuueckue, CHEKMPO30HATbHbIE U MHOLO30HANbHblE omoepaguueckue u
ONMUKO-3]IEKMPOHHbIE CUCMEMbL CAMONEMHO20 U KOCMUieckoeo bazuposanus. Cucmemvl 8UOUMO20
U OIUIHCHE20 UHPPAKPACHO20 OUANA30HA

®dopma KOHTPOJISI/OTICHOYHOE CpeacTBO: PacueTHo-rpaduueckas padora
Bonpocsi/3ananus:
1. Pacyer »HeEpreTMYeCKMX KOHTPACTOB M3Iy4YCHHUS (OTPaKEHHOTO W COOCTBEHHOTO)
O00BEKTOB B PA3IMYHBIX YYACTKaX JIEKTPOMAarHUTHOIO CIIEKTpA.
2. BpIOop crniekTpanbHBIX HHTEPBAJIOB MPHU MHOTOCIEKTPAIbHON ChEMKE 3aJIaHHOTO Kjacca
MIPUPOAHBIX OOHEKTOB.
3. OneHka KauecTBa a3pOKOCMUYECKOTO N300paKeHUS 110 €T0 CTaTUCTUYECKUM MTPU3HAKaM.
4. ITpoCTpaHCTBEHHBIH aHAIN3 A9POKOCMHUYECKUX N300PasKCHHIA.
5. CnexTpanbHBIM aHAJIA3 a3POKOCMUYECKUX N300PKCHUM.

8. OueHo4HbIe MaTepHAJIbI IPOMEKYTOUHOM aTTeCTALUM
5 cemecmp, Ox3amen

Konwmponupyemwie MJIK: IIK-7.1 1IK-12.1 [IK-13.1 IIK-15.1 [IK-16.1 1IK-7.2 TIK-12.2 [IK-13.2
1IK-15.2 TIK-7.3 IIK-12.3 [IK-13.3 [IK-15.3 IIK-7.4 IIK-12.4 IIK-13.4 [IK-13.5 IIK-13.6

Bomnpocei/3ananus:
1. Aspoxocmuueckue metozpl cbeMok. Knaccudukanus AKC no Mmetogam ChbeMKH.

2. OcHOBHBIE TapaMETPBI, XapaKTepU3yroLe 1aHHble /13.

3. 3ajmaun, pemaemble IO pesynbratam /(3 B 3aBUCHMOCTM OT MCXOIHBIX NapaMeTpoB
CHUMKOB.

4. NadopManiMoHHBIHN (ONITUYECKUI) KaHal cCheMouHOM cuctemsbl J[33. OCHOBHBIEC 3BEHBS, UX
Ha3HAYCHHE U KOHCTPYKTUBHBIE 0COOCHHOCTH.

5. Aspokocmuueckue Metoabl cheMok. Knaccngpukanus AKC nmo DM-ananazonam.
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6. UznywarenbHble XapaKTEepUCTHKH TNPUPOTHBIX 00BekTOB. M3mydenume ConHia.
OTpakeHHOE U COOCTBEHHOE U3TyYeHUE OOBEKTOB.

7. IlapamMeTpsl U XapaKTEPUCTHUKHA COOCTBEHHOTO M3ITydeHHsI 00bEeKTOB — 3aKkoHbI Kupxroda,
[Tnanka, Buna u Ctedana-bonbsimana.

8. DHepreTuyeckre KOHTPACTbl, 0OYCJIOBJICHHBIE COOCTBEHHBIM H3JIyu€HHEM OOBEKTOB B
pa3-IMYHBIX Y4acTKaxX IEKTPOMArHUTHOTO CIEKTpa.

9. XapakTepuCTHKH OOBEKTOB-U3JIydarelied B 0O0JacCTH OTPaKEHHOTO HW3IIy4YCHHS,
MHANKATPU-Chl OTPAXKEHUS U paccesHUs 00BEKTOB.

10. MuTerpanbHble W CHEKTPabHbIC KOA(PQGHUIIMEHTHl OTPAXKCHUS H3ITYUCHUS MPHUPOIHBIMH
00BEKTAMU.

11. PacnpocTpaneHue U3aydeHus: U B3aUMOJICUCTBUE U3ITYUCHUS C OKPYKAIOILEe Cpe1on.
12. Ilepenarounas xapakTepUCTHKA aTMOCHEPHI

13. XapakTepucTUKH U3Ty4eHUsI 00EKTOB B BUIMMOM JuanazoHe DM u3irydeHusl.

14. XapakTepuCTUKH U3Ty4eHHUsI 00BEKTOB B HH(PpakpacHOM auanazoHe DM u3iydeHusl.
15. Mozaenb BXOHBIX CUTHAJIOB B YaCTOTHOW M MPOCTPAHCTBEHHOMN 00IaCTH.

16. Duepretmyeckue, (GOTOMETPUYECKHE ¥  NPOCTPAHCTBEHHBIC  IMapaMeTpbl U
XapaKTEePUCTUKH BXOAHBIX JaHHBIX 00 HCXOMAIIEM H3IyYEHUU NPUPOAHBIX U AHTPOMOTEHHBIX
0OBEKTOB.

17. OGBbEKTHB CHEMOUYHON CUCTEMBI ONITUKO-3JIeKTpOoHHOTO Habmonenust B AKC.
18. 'eoMeTpryecKkme XapaKTepUCTUKH OOBbEKTHBA CHEMOYHON CHCTEMBI
19. AGeppaniioOHHBIE XapaKTEPUCTUKH OOBEKTHBOB ChEMOUYHBIX CHUCTEM.

20. DHepreTUYecKre XapaKTepUCTUKU OObEKTHBA (CBETOCHIIA, OCBEIICHHOCTh B (hOKAJIbHOM
TIJIOCKOCTH).

21. YerpoiicTBa ONTUYECKON CENEKIUH U3IIy4eHHUs 10 crieKTpy B cuctemax AKC

22. ®IIM ontuueckoro kanaia ADA

23. IlpuéMHUKHM Jy4UCTOM DSHEPIUU B CHEMOUYHBIX CHCTEMax, OCHOBHBIE IapaMeTpbl U
XapaKTEPUCTUKHU.

24. IlpueMHHKY U3Ty4YCHHS B BUAMMOM auamna3zoHe OM crnekrpa.

25. I[lpueMHUKHN U3TydeHUs 0ObEKTOB B HHPpPaKpacHOM Juarna3one DM crekrpa.
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26. SIBneHue CABUI ONTHYECKOTO M300pakeHUs M ero BiusHHE Ha kKadecTBo AKC, ®IIM
C/IBUTA U300pakeHUs

27. DneMeHThl BHYTPEHHETO OPHUEHTUPOBAHUS ChEeMOYHOM CHUCTeMBbI. OpTOCKOIHS 00BEKTHBA
CUCTEMBbI, KAJINOPOBKA CUCTEMBI.

28. MeTobl KOMITIEHCAIIUY CABUTa N300pakeHus - Mexanndeckuii crocod KCU

29. CucreMbl OpHEHTAIUHN CTAOMIN3AIMH YCTAHOBOUHBIX YIJIOB ONTHYECKON OCH B TIOJIETE.
30. MeTtoasl u3MEpEeHHs! CKOPOCTU U300PaXKEHUSI — KOPPEISALIUOHHBIMH.

31. Metoasl u3MepeHusi CKOPOCTH N300PaKEHUS — YACTOTHBIM.

32. CunoBble ¥ UHIUKATOPHBIE THPOCTAOIM3UPYIONIUE YCTAHOBKHY.

33. NuepuuanbHble HaBUraunoHHble cucteMbl B ADC.

34. CunoBble ¥ UHIUKATOPHBIE THPOCTAOIM3UPYIONIUE YCTAHOBKHY.

35. Ponb n 3agaun GPS xommiekcoB B AKMC

36. Kakue 3neMeHTBI SBJISIIOTCS OCHOBHBIMM B KOPPEJIALIMOHHBIX U3MEPUTENSIX CKOPOCTH?

A) JIun3b1, 3epKana, MpU3MBbl.

0) KoppensiTopbl, 3KCTpeMallbHbIE PETYIATOPHI, OJIOKH PETYIUPYEMOM 3aIePIKKH.
B) JlaTumku TeMneparyphbl, JaBICHHS, BIaXKHOCTH.

r) ['eneparopsl, ycmimrenu, GUILTPHL.

37. Kak coBpemennbie TexHonoruu (I13C-marpuiipl, mudpoBbie KOPPEIATOPHI) MOBIUSIN HA
KOpPPESALUOHHBIE U3MEPUTEIH CKOPOCTH?
A) YBenuuuiIu ux pasmMepsl.
6) Pacmmmpunu (yHKIIMOHATBHBIE BO3MOXXHOCTH M YMEHBIIMIN MOTPEUIHOCTH A0 AECATHIX oMl
MPOLIEHTA.
B) Cnenanu uX 3aBUCUMBIMU OT MOTO/IHBIX YCIIOBUH.
r) CHU3WIN CKOPOCTH PaOOTHI.

38. IlocnenoBarebHOCTD ATANIOB MEXaHMYECKOM KoMITeHcaruu casura u3obpaxenus (KCH)
C MCIIOJIb30BAHUEM MTbE30AJIEKTPUUECKOT0 aKTI0aTopa
PaccraBbTe STanbl B NpaBUJIBHOM MOPSAAKE — OT IMOATOTOBKM K KOMIIEHCAIIMM 1O 3aBEpIICHUS
npouecca. [Iponymepyiite maru ot 1 110 6:

[ ] KoppekrtupoBka TMONOKEHHS ONTHYECKOW CHUCTeMbl (WM TPUEMHHKA HW300paKeHUS)
MBE303JICKTPUIECCKIM aKTI0ATOPOM Ha OCHOBE JIaHHBIX OT SHKOZIEPA.

[ ] @uxcamnus nmapaMeTpoB IBHKEHHUS HOCHUTENS (CKOPOCTh, BbICOTA MOJETA U T.[.) C MOMOIIBIO
BHeImHUX AaT4yuKoB (GPS, nHepImaibHbIX CHCTEM U T.11.).

[ 1 Pacuér Ttpebyemoro cmemieHus: i KOMIIEHCAIIMM CIBHUra € y4€TOM TEKYLIMX I[apaMeTpoOB
JIBUYKECHUS.

[ ] IIpoepka TOYHOCTH KOMIICHCAIIMU (HAMpUMEp, MO TECTOBBIM MapKepaM WIH aHaJu3y
«CMa3aHHOCTH» U300paKEHN).

[ ] [lepenaya paccYUTaHHOTO 3HAYEHUSI CMELICHHS HAa YIPABISIONIUNA MOIYJIb MbE303JIEKTPUIECKOTO
aKTIoaTopa.
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[ ] MOHUTOpPUHT TEKYIIErO MOJOKEHHUSI ONTUYECKON CHCTEMBI C MOMOIIBIO BCTPOCHHOTO SHKOAEpA
aKTIoaTopa.

9. MaTepuaibHO-TeXHHUYECKOE H Y4eOHO-MeTOAuYeCcKoe odecneyeHue QU CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JONOJHHUTEILHON Y4eOHOH JTUTEPATYypPbI

OcHoenas numepamypa

1. AnteiHoB A.E., I'py3unoB B.C., Mummn MN.B. Craructudyeckuil aHaan3 a’dpOKOCMHYECKHX
n3o0paxenuii: Metoguueckoe nocodue. M.: U3n-so MUNT'AuK, 2015, 52 c.

2. Puc VY.I. OcHoBel aucraniponHoro 3oHauposanus / Y.I. Puc. - 2-e uzn. - MU3parenscTBO
Texrocdepa, 2006. - 336¢ - 5-94836-094-6. - TekcT: HEMOCPECTBEHHBIN.

3. CocraBurenu: CeBacthsiHoBa M.H., CepeOpskoB C.A. Meronudeckoe mocobue mo Kypcy
«TexHuka W TEXHOJOTHUS a’pOKOCMUYECKOU cheMKm». Pazmen «l{udpoBbie a’podoTocheMOUuHbIC
cucteMbl». M.: U3n. MUNT'AuK, 201. 58 c.

Jlononnumenvuas numepamypa

1. Tonun I'b. KocmMuueckas ¢porocheMka 11t M3ydeHus: MpUpoaHbiX pecypcoB. / [.b. TonuH. -
Henpa:Jlennnrpan. ota-e., 1980.. - 319 - Tekct: HemocpeACTBEHHBI.

2. XKypxun WN.I. ABromaruzarusi 00pabOTKH a’dpoKOCMUYECKoi mHpopmanuu: yued. mocodue. /
N.T". Kypkun, H.K. [llaBensko. - MUUT'AuK, 1989. - 147 - TekcT: HEMOCPEACTBEHHBIN.

3. Kamwxnauko FO.®. AspokocMuueckoe 30HIUpPOBaHUE. METOMONIOT s, TPUHITUIIBI, POOIEMBI:
Vuebnoe mocodue. / HO.®. Kuwmwxknaukos. - U3n-so MI'Y, 1997. - 129 - 5-211-03664-6. - Texkcr:
HEMOCPEICTBEHHBIN.

4. MOHUTOPUHT MPHUPOAHOIN Ccpellbl adPOKOCMUUECKUMHU CpeAcTBaMu: YdeOHoe mocobue. / B.A.
ManmunaaukoB, A.®. Crenenko, A.E. Anrtemos, C.M. IlomoB. - MUHNTAuK, 2009. - 140 -
978-5-91188-015-6. - TexcT: HEMOCPEACTBEHHBIM.

5. AnmazoB U.B. Meronuueckue yka3zaHus U1 BBITIOJHEHHS KYpCOBOM pabOTHI MO KypCy
"Aspokocmuueckas chéMKa". OmpeneneHue W300pa3UTENBHBIX, (OTOIPAMMETPHUYECCKUX |
CTaTUCTUYECKUX TMapaMeTpoB a’podorouszodpaxkenus. / WN.B. AnmazoB, A.®. Crenenko. -
MUUT'AuK, 2007. - 14 - TekcT: HEMOCPEACTBEHHBI.

9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypchbl «AHTepHET», K KOTOPBIM 00ecne4nBaeTCst
AOCTYI 00y4aKOUIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX
1. https://www.garant.ru - UTapopmanmonHo-npaBoBoit noprain "l'apant"

Pecypcol « Unmeprem»

1. https://www.rst.gov.ru/portal/gost//home/standarts/catalognational - Karasor HarmmoHaiIbHBIX
CTaHIApTOB

2. http://www.geoprofi.ru - Kypnan «I'eonpodu»

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

4. https://gisinfo.ru/ - Caiit 3A0 Kb "Tlanopama". Bugeoypoku.

5. http://www.dataplus.ru /news/arcreview - DIeKTpOHHBIE BepCUU KypHana ArcReview

6. http://jr.rse.cosmos.ru - DOnekTpoHHas Bepcus KypHana  “CoBpeMEHHBIC MPOOJIEMbI
JMCTAHIIMOHHOTO 30HAMPOBAHUS 3EMJIU U3 KOocMoca’™

9.3. IIporpamMHoe oGecnieyeHe U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
MPH OCYLIEeCTBJICHHH 00Pa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE
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Ilepeuens npoepammHnozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOABNIeHUs HOBbIX 8EPCULL NPOSPAMMbL)

1. MaplInfo;

Ilepeuens uHghopmayuoHHO-CRPABOUHBIX CUCTEM
(0OHOBIeHUEe BLINONHAENICS €XHCEHEDENbHO)

He ucnonb3yercsi.
9.4. O6opynoBaHue U TeXHHYECKHE CPeACTBA 00yUeHH s

KomnbrorepHsbIit Kitacc
ABromaru3upoBaHHoe padbouee mecto (APM) - 14 mT.
MenoBas nocka - 1 mr.
[TpoekTtop - 1 mT.
Cxanep - | mr.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 THCHHMILIMHBI (MOTYJIs1)

C nenpo yCHemHoro OCBOGHUS JAaHHOTO MpeIMeTa CTyACHTY HeOOXOAUMO BBIITOIHATH JIOMAIIHHAE
paboThI O YKa3aHHBIM IPETOABaTEIsIM TeMaM U MPEICTABICHHBIM Ha 3aHATUAX Marepuaiam. s
Ooilee  YCHEIIHOTO  BBINOJIHEHUS ~ pabOTBl  CTYAEHTY  NpEeAjaractcss  HCIOJIb30BaHHUE
y4e0HO-METOMYECKUX MAaTePHaIOB, COOTBETCTBYIOUINX YKa3aHHOW TeMe.

CamocrosTenbHas paboTa CTYIEHTOB OIMCBIBACTCS U PETYIUPYETCS:

- MeroaudyeckumMu peKOMEHAALUAMU 10 JUCLIUILIAHE;
- MeronuyeckuMH pPEKOMEHIAIMSAMH TI0 OpraHM3allid CaMOCTOSTEIbHON pPabOThl CTYIEHTOB
MUUT'AuK;

Onucanue 603modxcrnocmeit uzyuenusn oucyuniaunvl auyamu ¢ OB3 u unsanuoamu

[Tpu HEOOXOAUMOCTH OOYUYCHHS CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
3M0POBBSl  AyJANTOPHBIC 3aHATHS MOTYT OBITh 3aMEHEHBl WJIM JIONMOJHEHBl HM3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, MPE3CHTAlUWUi, BHIECO- MW  aAyAUOMATEPUATIOB B  JJIEKTPOHHOU
uHpopmanmonHo-oOpazoBarenbHoit cpene (QUOC) ynuBepcureta. MHAMBHIyadbHBIC 3adaHUSA
MOAOMPAIOTCS B QIalITUPOBAHHBIX K OTPAHUYCHUSIM 3I0pOBbs (hopMax (MUCBMEHHO WJIH yCTHO, B
¢dopme mpeseHTanuii). Beibop MeTonoB oOydeHHs 3aBHCHT OT MX TOCTYIMHOCTH IJii MHBAIUIOB U
JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI.

Paboyas mporpamma AMCHUIUIMHBI I WHBATUAOB U JUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
30POBBS pa3pabaThiBaeTCs WHANBUAYATHHO C YI€TOM O0COOCHHOCTEH NMCUXO()U3NIECKOTO pa3BUTHS,
WHAVBUIYATbHBIX BOSMOKHOCTEH U COCTOSHUS 37J0POBBS TAKUX 00yUYaIOLTUXCS.
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