MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbuocts: 11.04.01 Paguorexnnka
HaumenoBanue o0pa3oBare/ibHOM NporpaMmbl: Pagnorexnnyeckue cCMCTEMbI
YpoBeHnb 00pa3oBaHusi: Bbicliee 00pa3oBaHMe - MAaruCTpaTypa

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
PAJUOTEXHHUYECKHE CUCTEMbI ITUCTAHIHMOHHOI'O

3OHANPOBAHMUSA 3EMJIN

BJok:

Baok 1 «/Iucuyuniaunbl (MoOxyJam)»

Yacrp 00pa3zoBaTebLHOM
NpPOrpaMMBblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEHUIT

Ne IMCHUNJIMHBI 0 YYeOHOMY
IJIaHy:

51.4.01.01.02

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

2 cemecTp - 4,

Yacos (Bcero) no yueoHomy
IIAHY:

144 yaca

Jexnun

2 cemecTp - 32 yaca;

IIpakTnyeckue 3aHATHSA

2 cemecTp - 16 yacos;

JladopaTopHbie padoThI

He NMPeyCMOTPEHO YUeOHbIM MJIAHOM

Kouncynabranuu

2 cemecTp - 2 yaca;

CamocTrosiTesibHasi padoTa

2 cemecTp - 93,5 yaca;

B ToM unciae Ha KIT/KP

He NMPeyCMOTPEeHO YUeOHbIM MJIAHOM

HNnas koHTaKkTHasi padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ayIUTOPHbIX 3aHSATHH

BKJIIOYAS:
TecTrupoBanue
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

2 cemectp - 0,5 yaca;

MockBa 2026




NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MO+

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

backakoB A.lW.

Waentuduratop

R46d2b27d-BaskakovAl-105a725f

A.N. backakoB

COI'ZTACOBAHO:

PyKOBOI[I/ITe.]—H) MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»
o Ceenennn o enagensue L3N M3K
06p330BaTeHBHOI/I i : Bnageney, KomapoB A.A,
HpOFpaMMBI * Mol + WaeHTudHKaTop R8495dafl-KomarovAlA-eada3f0g A.A. KOMapOB

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

X a ik,

Bnageney,

Lannmosa E.B.

- ML ¢

Wpentndukatop

Rf4bb1f0c-ShalimovaYV-f267ebd§

E.B. Ilanumosa

3aBeyIOLIMH BBITyCKarOLIeH
kadeapoi

MoanucaHo 3NeKTPOHHON nognuckio $TEOY BO «HUY «M3IU»

Ceefenua o Bragensue L3N M3aKn

Bnageney,

OcTaneHkos I.C.

Mol

Wpentndukatop

6356f55c-OstapenkovPS-854af18

I1.C. OcramneukoB

3aBenyIOLIM BbITyCKatOIIeH
Kadeapoi

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnapeney

KoMmapoB A.A.

5 Mal

Wpentndukatop

R8495dafl-KomarovAlA-eada3f0d

A.A. Komaposn

3aBenyIOLIM BbITyCKatOIIeH
Kadeapoi

MognucaHo anekTpoHHo nognuceio ®TEOY BO «HUY «M3U»

Ceenennn o enagensue L3N M3K

Bnageney,

KynwkoB P.C.

S Mau ¢

WaentnuraTtop

R7ef0b374-KulikovRS-e851162c¢

P.C. Kynukos




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heﬂb OCBOCHMSI TUCHMIIJIMHBI:

COCTOMT B YIJIyOJIEHHOM M3yY€HUM METOJOB U CPEACTB

paauoJIoOKau, TMPUMCHACMBIX TMIpU AJUCTAHIUOHHOM  HCCJIICAOBAHUUN 3eMiIM U KOCMHMYECKOTO

MIPOCTPAHCTBA.

33[[3‘11/[ AUCHHUIIIMHBI

- OCBOCHHEC OCHOB aHaJiu3a pa6OTI>I " pacdye€Ta TEXHUYCCKUX XaPAKTCPUCTUK PaTUOJTOKAUOHHBIX
CUCTCM JUCTAHIIMOHHOI'O 30HAUPOBAHUSA 3eMIIM 1 KOCMHYECKOTO MMPpOCTPAHCTBA,

- I3YUCHUEC MCTOJO0B OLICHKHU HOMGXO}/CTOI‘/’I‘II/IBOCTI/I PaAUOJIOKAIITHOHHBIX CHCTCM
JAUCTAHIMOHHOI'O 30HAUPOBAHUA 3emin.

dopmupyembie y 00yJaronerocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUILIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi:

Koa n HaumMeHoBaHue
KOMIIeTeHIIUH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIIeTeHIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHUs

TIK-2 Crnocoben
pa3pabaThIBaTh U
MOJICPHU3UPOBATH
paJMo3JICKTPOHHBIC
CUCTCMBI

N-1nk-» Pa3pabaTsiBaeT
CTPYKTYpHBIE,
(GyHKIHOHATIBHBIC U
MPUHITUITAATBLHBIC CXEMBI
PaaNOdTIEKTPOHHBIX CUCTEM

3HATh:

- METO/bI IIOCTPOCHMS CTPYKTYPHBIX CXEM
PagUOTEXHUYECKUX CUCTEM
JUCTAaHLIMOHHOTO 30HUPOBAHUS 3€MJIH.

YMETh:

- BBIIIOJIHATH PAcYET OCHOBHBIX
MOKa3aTese KauecTBa PaIuOTEXHUICCKIX
CUCTEM JUCTAHIIMOHHOTO 30HIUPOBAHUS
3emiu.

T1K-2 Criocoben
pa3pabaThIBaTh U

N-2nk-2 Ucnons3yer
Cpe/ICTBa KOMITBIOTEPHOTO

3HaThb.
- MCTOJBbI pacdcTa OCHOBHBIX

MOJIEpPHU3UPOBATH MOJIETTUPOBAHUS B LEJIAX XapaKTEPUCTUK PaINOTEXHUIECKHUX
PaIHO3IEKTPOHHBIE MO/IEPHH3ALIHY 1 CHCTEM JIMCTAaHIIMOHHOTO 30HANPOBAHUS
CUCTEMBI COBEPIIICHCTBOBAHHUS Semun.
PaIHOdIICKTPOHHBIX CHCTEM
YMETb:

- BBIIIOJIHATH MaTEMAaTHYCCKOC
MOZACIINPOBAHUC PATUOTCXHUYCCKUX
CUCTEM JUCTAHIIMOHHOI'O 30HAUPOBAHUA
3eMIIi Ha OCHOBE CTPYKTYPHBIX CXEM.

2. MECTO JUCIHMUILIMHBI B CTPYKTYPE OBPA3OBATEJBHOM ITPOT'PAMMBI BO

JlucuuniuHa OTHOCUTCS K OCHOBHOWM Tpod)ecCHOHAIbHOW 00pa3oBaTeNpHOM MporpaMme
Pamnorexnuueckue cucremsl (manee — OIIOII), manpasnennss moarotoBku 11.04.01 Paamorexnuka,
ypOBEHBb 00pa30BaHMsI: BBICIIIEE 00pa30BaHUE - MATUCTpaTypa.

baszupyercs Ha ypoBHe BbIclIero oopa3oBanus (6akaiaBpuaT, ClIEHUAIUTET).

Pe3ynbraThl 00y4eHus1, MOTy4YeHHbIE P OCBOCHUH TUCIUILIMHBI, HEOOX0IUMBI IPU BBIITOJTHEHUN
BBIMTYCKHOM KBaTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa TUCHUNIMHBI

OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i [POMEIKYTOIHOM o &| 3 Koncynbranus UKP PaGora B [Toxroroska k METOIMYECKHE YKA3ZaHUs
aTTecTalMy 8 s @) Jlex | JIab | Ilp — - VKK TK T1IA CeMECTDE aTTeCTaluu
M p /KOHTPOJIb
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 XapaKkTepUCTUKH 17 2 5 - 2 - - - - - 10 - Camocmoamensnoe uzyuenue
00BEKTOB meopemuueckozo mamepuana: [1] ctp. 13-76;
PanvoNOKauOHHOTO MOJATOTOBKa K TecTy « OCHOBHBIE
HaOJII0ICHUS B XapaKTEePUCTUKHU PAJUOTEXHUUECKHX CUCTEM
paﬂnoq)mnqecm[x JAUCTAaHIHUOHHOTO 30HANPOBAHUA 3eMitn»
3a7a4ax H3yuenue mamepuanog iumepamypnolx
11 XapaKTepUCTUKI 17 5 - 2 - - - - - 10 - UCHIOUHUKOG:
00BEKTOB [1], 13-76
PaTUONIOKAIIHOHHOTO [2], 6-32
HaOJIIONEHNS B
panuopu3nIecKux
3agadax
2 Oo6mrre mpoOIeMbI 17 5 - 2 - - - - - 10 - CamocmosamensbHnoe usyuenue
JIUCTAHIIMOHHOTO meopemuyueckozo mamepuana: [1] ctp. 138-
30HJUPOBAHUs IIpU 175. N3yyeHne NOMOIHUTENFHOTO MaTeprana
paanodu3nIecKux 1o pazzeny "Oo6miue npoOIeMbI
HCCIIeIOBAaHMAX JIMCTAHIIMOHHOTO 30H/IMPOBAHMUS TIPH
OKpYXalolIel cpejbl. panropu3MIecKuX UCCIEAOBAHUIX
VYerpolicTBa OKpYyXarouieil cpesbl. Y CTpOHCTBa IACCUBHOIO
HaCCUBHOI'O BuzupoBanus B CBY u UK nuanazonax."
Bu3upoBanus B CBU n H3yuenue mamepuanog 1umepamypHsix
UK nguanaszonax. UCHOYHUKOB:
2.1 OOmue pobiemsl 17 5 - 2 - - - - - 10 - [1], 138-175
JMCTaHIOHHOTO [2], 51-64
30HMPOBAHMUS TIPH
panuopu3nIecKux
HUCCICOOBAHUAX

OKpY>Karoliel cpepl.




VYerpoiicTBa
IIaCCUBHOI'O
BusupoBanus B CBU u
UK nuanasoHax.

3 PannonoxannoHHbIe 19 10 CamocmoamensHnoe usyuenue
METOIBI UCCIIETOBAHUS meopemuueckozo mamepuana: [1] ctp 176-
XapaKTepUCTHK 209, 318-351. N3yuenune NOMOIHATEILHOTO
paccesHus MaTepHaia 1o paszuerny "PagmonokanoHHbIe
MTOBEPXHOCTH 3EMITH. METOIBI HCCIIEIOBAHMUS XapaKTEPUCTUK
PangmoactponoMudeckn paccesiHus TIOBEPXHOCTH 3EMITH.
€ METO/BI PapnoactpoHOMHYECKHE METO/IbI UCCIICAOBAHNUS
HCCIeOBaHUS KOCMHUYECKOTo MpocTpancTaa”
KOCMHYECKOTO H3yuenue mamepuanog 1umepamypnolx
MIPOCTPaHCTBA UCMOYHUKOB:
3.1 PanookariuoHHbIe 19 10 [1], 176-209, 318-351
METOJIbl HCCIIEIOBAHUS [2], 87-92
XapaKTePUCTHUK
paccesHUs
MTOBEPXHOCTH 3EMITH.
PangmoactpoHoMudeckn
€ METOJIBI
HCCIICTOBAHHUS
KOCMHYECKOTO
MIPOCTPaHCTBA
4 [Mpenm3nonHas 19 10 Camocmosamenvnoe usyuenue
PaAMOBBICOTOMETPUS U3 meopemuyueckozo mamepuana: [1] ctp 210-
KocMoca 248. V3yueHue TOMOTHUTEIHLHOTO MaTeprala
4.1 [Ipenu3uonnas 19 10 o pasneny "[Ipernusnonnas
PaavoOBBICOTOMETPUS U3 paanoBBICOTOMETPHUS U3 KocMoca"
KocMoca H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOB:
[1], 210-248
5 OCHOBEBI TeOpUH 21 10 Camocmoamenvhoe usyuenue
PaanoIOKaTOPOB C meopemuuecko20 mamepuana: [1] ctp 249-
CHHTE3UPOBaHHBIM 285. M3yueHue TOMOIHUTEILHOTO MaTepHrana
PaCKpBIBOM aHTCHHBI. o pazzaeny "OCHOBBI TEOPHU PAIHOIIOKATOPOB
5.1 OCHOBBI TEOPUH 21 10 C CHHTE3UPOBaHHBIM PACKPHIBOM aHTCHHEI."

PaIrOIOKATOPOB C
CHUHTC3UPOBAHHBIM

H3yuenue mamepuanog 1umepamypHslix
UCMOUYHUKO6.




PAaCKpPbLIBOM aHTCHHBI.

[1], 249-285

6 Pannonokaropst 15 5 - - - 10 - Camocmoamenvnoe usyuenue
MOIMTOBEPXHOCTHOTO meopemuueckozo mamepuana: [1], ctp 286-
30HIUPOBAHHMS — 371. U3y4yeHue NONOJHUTENHEHOTO MaTepHana
reopagapsel o pazzeny "PagnomokaTopsr
6.1 PamgmonokaTopsl 15 5 - - - 10 - MOJIOBEPXHOCTHOTO 30HIUPOBAHUS —
MOTIOBEPXHOCTHOTO reopagapsr”
30HIUPOBAHHMS — H3yuenue mamepuanog 1umepamypHbix
reopasiapsl UCIOYHUKOG:
[1], 286-317
OKk3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 32 - 16 0.5 60 335
Hroro 3a cemecTp 144.0 32 - 16 2 - 0.5 935

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHIyanbHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padotam; ['K- rpynmoBsie KOHCYIbTallMK IO pa3ienaM
mucuuiuiniel; CP — camocrostenbHas padora crynenta; UKP — unas konraktHas padota; TK — Texymumii koHTposb; [TA — npomexxyrounas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Xapaxmepucmuxu 06vekmos paouoioKauuoHno20 Haba0eHus 8 paouodusudeckux 3a0a4ax

1.1. XapakTepucTHKU OOBEKTOB pai0JIOKAIIMOHHOTO HAOIIOICHHSI B Pafuo()U3UIECKIX
3aza4ax

OcHoBHble omnpenenenus. IIpuHIUNBl U3MEpeHHs KOOpPAMHAT U MAapaMeTpPOB JIBHXKCHMS
00bexToB. Jlokanuonnsle nenu. CrnokHble U rpynmnoBeie neian. OO0beMHO-paclpeieICHHbIE EH.
[ToBepxHOCTHO-pacIpee/ieHHble 1ed. TaKTUKO-TEeXHUYECKHE XapaKTEePUCTHKHU JIOKAIIMOHHBIX
CUCTEM. OHEpPreTMYeCKHEe COOTHOLIEHHWs B  3aJadyax JUCTAHLMOHHOIO  30HJMPOBAHUS.
CratucTuyeckuii HOAXOA K CHUHTE3y ONTUMAIbHBIX aJrOPUTMOB OOHapyKEHUS U OLEHKHU
napaMeTpoB  PaJMOJIOKAIIMOHHBIX CHUTHANOB. PacdeThl XapakTepUCTHK OOHApYXEeHHS U
HNOTEHIMATIBHBIX TOUHOCTHBIX XaPAKTEPUCTUK JIOKALUOHHBIX CUCTEM..

2. Obwue npobaremvl OUCMAHYUOHHO20 30HOUPOBAHUS NPU PAOUODUBUYECKUX UCCTEO08AHUSAX
OKDpVIrCarwel cpeovl. Yempoucmea naccusrno2o suzuposarus 6 CBY u UK ouanazonax.

2.1. O6mmme mpoOIeMbl TUCTAHITMOHHOTO 30HINPOBAHUS MTPH PATHODU3HISCKUX
HCCIIE0BAHUAX OKpYKaroUeH cpelibl. Y cTpoiicTBa naccuBHoro suzupoBanusd B CBY u UK
JMara3oHax.

TpeGoBanusi K HOCUTEISIM MPUOOPOB AUCTAHIIMOHHOTO 30HAUPOBAHMS, NMPEIHA3HAUCHHBIX AJIS
MCCJIEIOBAHMS OKpYKarolie cpeapl. PopMUpoBaHUE OPOUT KOCMUUECKUX HOCUTENICH anmaparypsl
JUCTAaHLMOHHOTO 30HAMpPOBaHMUS 3emiu. KomriuiekcupoBaHue anmaparypbl AUCTAaHIIMOHHOTO
30HIUPOBAHUS, CHCTEMBI cOOpa U mepeaadn nHGopMaIuu. Y CTpoicTBa TAaCCHBHOTO BU3UPOBAHUS B
CBY u UK nuanazonax. OcoOEHHOCTHM MAcCCUBHOTO BU3MpOBaHMs. PaguoTrerioBoe H3IydeHHE.
Pannomerpuyeckue mnpueMHUKH. Peanmzanusi CHYTHHUKOBBIX PaJMOMETPUUYECKUX KOMILIEKCOB.
[TaccuBHas mnoKausi Majo3aMeTHBIX 00bekToB. [laccuBHOE BH3MpOBaHWE B HHEGpaKpacHOM
nuana3one YcrpoiictBa naccuBHoro Busuposanus B CBU u UK nuanazonax..

3. Paduonokayuonnvle Memoobi uccied08aHus XapaKmepucmux paccesHus n08epxXHocmu
3emau. Paduoacmponomuueckue memoobl Uccied08anus KOCMU4ecKo20 NpOCmpancmed

3.1. PagnonokanMOHHbIE METO/IbI HCCIIEIOBAHUS XapaKTEPUCTUK PACCESHUS IOBEPXHOCTH
3emiu. PannoactpoHOMUYecKrE METO/IbI UCCIEA0BAHNSI KOCMUYECKOTO MPOCTPaHCTBa

Oco0OeHHOCTH CKaTTEpOMETPUU B paguojuana3zoHe. 3a/adyd, pellaeMble CKaTTEPOMETPaMHU.
Mertoasl o0030pa mpocTpaHcTBa. MeTonbl NPOCTpaHCTBEHHOW cenekuuu. CrocoObl  CHSTHS
XapaKTePUCTUK OTPAKEHUS U 00eCrieYeHrne TOYHOCTH U3MepeHuid. Pexxum paboThl cKaTTepoOMETPOB.
[Ipumepsl HEKOTOPBHIX Pa3pabOTAaHHBIX M UCHBITAHHBIX PATUOCKATTEPOMETPUUYCCKUX CHUCTEM MJIs
UCCJIEIOBAHUS  XapaKTEPUCTUK MOPCKOM TMOBEPXHOCTU. Pe3ynbTaThl 3KCIEPUMEHTAIbHBIX
MU3MEPEHHUI XapaKTePUCTUK OTPAKEHUSI CKATTEPOMETPAMH U UCIOJIb30BAHUS UX ISl ONPEACIICHUS
HEKOTOPBIX CBOMCTB 3€MHBIX MOKpOBOB. YTo wu3yuaer paauoactpoHomusi? JluamazoHsl
ANIEKTPOMATHUTHBIX ~ M3JIYYEHUH  TPH  TPOBOASATCS  ACTPOHOMHUYECKUX  HAOJIOJACHHSX.
XapaKkTepUCTUKU PaTUOTENIECKONOB: pa3Mep aHTEHHOM CHUCTEMbl, YyBCTBUTEIbHOCTh MPUEMHHKA,
IIUPUHA TIOJIOCHI TIPOITYCKAHKUS BXOAHOTO (DUIIBbTpa, HHTEPBAIBI KOTEPEHTHOTO W HEKOTEPEHTHOTO
HakoruieHusa. OrpaHuueHHe pa3MepoB CaMbIX OONBIIMX paauoTeneckornoB. CHCTEMBI C
Pa3HECEHHBIM TMpPUEMOM - (a30Bble, KOPPEIAIHMOHHO-aMIUTUTYIHbIE, JHOO KOPPENISIIMOHHO-
dazoBbie. BpICOKOCTaOUIBHBIE AaTOMHBIE OIOpPHBIE TEHEPATOPhl, YYACTBYIOIIMX B CEaHCE
HaONIOZICHUHN C paguouHTEPPEPOMETPUISCKUMHA CUCTEMaMH CO CBEPX/IMHHBIMU Oa3zamu. MeTton
aneptypHoro cuHte3a. KaprorpadupoBanue NOBEepXHOCTH TUIAHETHI ¢ 3eMJIM B PEKMME aKTUBHOMN
JIOKAIIHH..

4. IIpeyuszuonnas DaOMOGbZCOWZOMeI’I’ZDMﬂ u3 Kocmoca




4.1. Ilpenn3noHHas paguoBBICOTOMETPHUS U3 KOCMOCa

3ajgaum, pemaeMble MPEHU3UOHHBIM PaJHOBBICOTOMEPOM KOCMUYecKoro OaszupoBanus. O0630p
COBPEMEHHOI'O  COCTOSIHMSI ~ CIIyTHUKOBOM  paJMOBBICOTOMETPUHU. AHaINW3  CTaTUCTHYECKHUX
XapaKTEepPUCTUK CHUTHAJIOB IMPELU3UOHHOIO PaJUOBBICOTOMEPA, OTPAKEHHBIX OT MOPCKOH
noBepxHOCTH. CHHTE3 ONTUMAIBHBIX AJTOPUTMOB OOPaOOTKM OTPaKEHHBIX CHTHAJIOB M OLIEHKA
HOTEHIMAJIbHON TOYHOCTH M3MEpPEHMs BBICOThL. OCOOCHHOCTH pealu3alul CTPYKTYPHOH CXEMBbI
IPEUU3UOHHOTO PaJuOBBICOTOMEDA. .

5. Ocnosuwi meopuu DGOMOJZOKCII’I’IODOS C CUHmMe3UpoOBAHHbIM PACKPbIEBOM AHNEHHDbL.

5.1. OcHOBBI TEOPUU PATUOIOKATOPOB C CUHTE3UPOBAHHBIM PACKPHIBOM aHTECHHBI.

Haznauenune paguoiokaTOpoB C CHHTE3MPOBAHHOW amepTypod U crmocoObl  0030pa
npoctpaHcTBa. IIpyHIMI MONMYy4eHHMsT BBICOKOTO PA3pelIEHUs [0 IMOBEPXHOCTH. AHamu3
TpackTopHoro curHaia. [Ipuamun oO6pabotku curnamoB PCA. Pacder OCHOBHBIX HapameTpoB H
BBIOOp (opmbl 30HTUpYIomero curHana. [Ipuanumne: moctpoenust PCA. CtpykrypHas cxema PCA u
OlleHKa  KadecTBa  mnonyyaemoid  uHpopmanuu.  Cucrembl  mudpoBoit  00pabOTKH.
HnTepdepomerpuueckuii pexum padotsl PCA..

6. Paouoaokamopsl nOON08epXHOCIMHO20 30HOUPOBAHUS — 2e0Ppadapbl

6.1. PaguonokaTopsl MOAINOBEPXHOCTHOIO 30HAUPOBAHUS — T€0PaTapbl

OJeKTpUYecKue CBOWCTBA cpell € MOTepsAMHU (JIUCCUIIATHUBHBIE CpElbl) M MX BIMSHUE Ha
XapaKTEPUCTUKU TPOXOKIACHUS pajnoBOJIH. OTpa)keHUE 3JIEKTPOMArHUTHBIX BOJH OT CJIOMCTOU
cpeabl. MeToabl  pajMOJIOKAlIMOHHOTO  IOJANOBEPXHOCTHOrO  30HAMpoBaHus. OcobeHHOCTH
00pabOTKH OIOBEPXHOCTHBIX CUTHAJIOB. .

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. [Iu¢posast 06paboTKa N300paKeHUI B paJH0oI0KaTOPaX ¢ CHHTE3UPOBAHUEM allepTyphl
AHTCHHBI;
2. PapnonokaiMoHHast CUCTEMa ¢ CHHTE3MPOBAHUEM anlepTyphl aHTEHHBI,
3. BricokOTOYHasI paluOBBICOTOMETPHS;
4. PagnountepdepomMeTpsl CO CBEPXITTMHHOM 0a301i;
5. AHanu3 XapakTepUCTUK CKaTTEPOMETPa;
6. O0Hapy>KeHHE TeMITIEpaTyPHOT0 KOHTPACTa MUKPOBOJTHOBBIMH PATUOMETPAMH;
7. BeluncieHne XapakTepUCTUK OOBEKTOB PAIUOIOKAMOHHOTO HAOII0AEHUS.

3.4. TeMbl 1a00paTOPHBIX padoT
HE [IPEAYCMOTPEHO

3.5 Koncyabranumn

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI



3.7. CooTBeTCTBHE Pa3/1eJIOB IHCHHMILIMHBI U OpMHUPYEMBbIX B HUX KOMIIeTEHIIU

3arIaHupOBaHHBIC PE3YAbTAThl 00YUYEHUS 110

Howmep paznena

OI_ICHOLIHOC CpEACTBO

Koapl JUCUUILTUHEI (B (THI ¥ HAUMEHOBAHUE)
JTUCIUILINHE
(8 cooTBETCTEHH ¢ pasnenom 1) WHIUKATOPOB cooTBeTcTBUM ¢ 11.3.1)
1[2]3]4]5]6
3HaTh:
METO/Ibl IOCTPOEHMSI CTPYKTYPHBIX CXEM TectupoBanue/Tect «OcHOBHBIE
PaIMOTEXHUYECKUX CUCTEM IMCTAaHI[MOHHOTO NA-1nk-2 + XapaKTePUCTUKHU PAJUOTEXHUYECKUX CUCTEM
30HJUPOBAHUS 3eMIIN JUCTAaHIIMOHHOTO 30HMPOBAHUS 3EMIIN»
METO/IbI pacueTa OCHOBHBIX XapaKTEPUCTUK KonTponbnas pabora/KontponbHas paboTa
PaIUOTEXHUYECKUX CUCTEM NUCTAaHLIMOHHOIO N-2nk-2 + «PannonokaTop ¢ CHHTE3UPOBAHHOMN arepTypoi
30HJIMPOBaHUs 3eMIIH AHTCHHBD)
Ymersb:
BBITIOJIHATH pacyeT OCHOBHBIX [TOKa3aTele KauecTBa Konrponsnas padora/Konrponsnas padora
PaIMOTEXHUYECKUX CUCTEM JIUCTAaHIMOHHOTO 1 «[Ipen3nonHast paAOBLICOTOMETPHSI
SOHMPOBAHHs 3eMlit Wi T KonTponbras padora/KoHTposibHas paboTa
«PacuéT 0OCHOBHBIX MAPAMETPOB PAAUOMETPAY
BBITIOJIHSTH MAaTEMATHYECKOE MOJICTTUPOBAHUE Kontponbnas pabora/KonTponsHas pabora
PaIMOTEXHUYECKUX CUCTEM TUCTAaHIIMOHHOTO N-2nk-2 + | + | «I[lognoBepXHOCTHAs paguOIOKaLMs

30HMPOBaHUS 3€MJIM Ha OCHOBE CTPYKTYPHBIX CXEM




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
2 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. KonTponbaas pabota «IlonmoBepxHocTHas panuonokaius» (Kontponbaas padoTa)
2. KontponbHas pabota «I[Ipeunsnonnas panguossicoroMerpusi» (KontponsHas padora)
3. KonrponbHas pabota «PannonokaTop ¢ CHHTE3UPOBAHHOM anepTypoil aHTEHHBD)
(KonTpoawsHas pabora)
4. KontponpHas padora «Pacu€r ocHOBHBIX mapameTpoB paguomerpa» (KortponsHas padora)
5. Tect «OCHOBHBIE XapaKTEPUCTUKH PAAUOTEXHUIECKUX CUCTEM TUCTAHIIMOHHOTO
3oHaupoBanus 3eman» (TectupoBanue)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 IIlpomMe:KyTOYHAS aTTeCTALMS 110 JUCHUIIIMHE

Oxzamen (Cemecmp Ne2)
Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha ocHOBaHMU CEMECTPOBOM U 3K3aMEHALIMOHHON COCTABIISIFOLIUX.

B numiom BeICTaBIsIETCS OLICHKA 32 2 CEMECTP.

IIpumeuyanue: OLeHOYHbIE MAaTEpUAIIBI 10 TUCLIMITIIMHE IPUBEACHBI B (DOHIE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 ITeyaTHBIE U YJIEKTPOHHBbIE H3TAHNS

1. backakos, A. W. JlokarimoHHbIE METO/IBI HCCIIEAOBAaHUS OOBEKTOB U Cpejl : YUeOHHK AJIs BY30B IO
cnenuanbHoctd 210301 "Pagnodusuxa" / A. . backakos ; Pexn. A. 1. backakos. — M. :
AKAJIEMUS, 2011. — 384 c. — (Boiciee npodeccuonansuoe oopasosanue). — ISBN 978-5-7695-
7436-8.;

2. Bnagumupos B. M., [imutpues . ., Tankun B. H., ®arees 0. JI.- "luctanunonnoe
3onaupoBanue 3emun", MU3narensctBo: "COVY", KpacHosipek, 2014 - (196 c.)
http://e.lanbook.com/books/element.php?pll_id=64590.

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHsaeMoe MPOrpaMMHOe odecrneyeHHe:
1. CHO "IIpomereit";

2. Windows / Oniepamnrionsast cucrema cemeiictsa Linux;

3. Buneoxondepenuuu (Maitun, Coeprxas, BK u ap);

4. Python;

5. GNU Octave.

5.3 UuTepHeT-pecypcesl, BKJIIOYas NpodecCHOHAIbHBIE 0a3bI JaHHBIX 1 HH(OPMALIHOHHO-
CIIPaBOYHBIC CUCTEMBI:
1. 9BC Jlaus - https://e.lanbook.com/
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2. 9BC "YHuBepcurerckas 6u0J11M0TeKA OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunasi 3siekTpoHHasi oubauoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. HainoHasibHas 3JIEKTPOHHAs1 oubmoTeka - https://rusneb.ru/
6. 9BC "KoncyabTanT ctyaenra' - http://www.studentlibrary.ru/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomenieHust Homep ayauropumn, OcHanrenue
HAHMEHOBaHHe
VYueonsie aynuropuu aisa | JK-120, MammHHBIH cepBep, KOHAUIMOHEP
MPOBEAEHUS JEKIIUOHHBIX 3an MBI

3aHATHUH U TEKyIIEro
KOHTPOJIS

A-400, YuebOnas
aynutopus "A"

napra, CTyJ, J0CKa MeJoBasi, SKpaH
WHTEPAKTUBHBIN, KOJIOHKU 3BYKOBBIE,
MYJIbTUMEIUIHBIN TPOEKTOP, 10CKa

MapKepHasi, KOMIIbIOTEP NMePCOHATbHBIN

Y4eOHbIe ayIUTOPUU AJIs

b-318, YueOnas

napTa co CKaMbeid, CTYJ, CTOJI TUCbMEHHBIN,

MIPOBEACHUS ayIUTOPUS JIOCKa MeJIoBasi, I0CKa MapKepHasl,
MPAKTUYECKHUX 3aHATUH, KOHAUIIMOHED
KP u KIIT
Y4eOHble ayIUTOPUU AJIs E-703/12, CTeIUIaX, CTOJ, CTYJI, BEIIaIKa JJIs OJCKIbI,
MIPOBEACHUSA JlaGopatopus kad. KOMITBIOTEPHAs CETh C BBIXOAOM B IHTEpHET,
1abopaTOPHBIX 3aHITHIA "OOPC" 1ab0paToOpHBIi CTeH T, 000PYyI0BaHHE

CIIELUATTU3UPOBAHHOE, KOMITBIOTED
NEPCOHANIBbHBIN, IPUHTEP, KHUTH, YYCOHHKH,
nocoous

YuebHble ayIUTOPUH IS
IIPOBEACHUSA
IIPOMEKYTOUHON
aTTecTauuu

2K-120, MamuHHEBIH
3as MBI

cepBep, KOHAULIUOHED

A-400, YueOHas
aynutopus "A"

napra, CTyJI, JOCKa MelIoBasi, SKpaH
WHTEPAKTUBHBIN, KOJIOHKU 3BYKOBBIE,
MYJIbTUMEIUMHBINA IIPOEKTOP, JOCKA

MapKepHasi, KOMIIBIOTEP NEPCOHAIbHBIN

[Tomernenus njs E-420/4, CTOJI TperoaBatTes, CTOJN, CTY, mKad,
CaMOCTOSTEIIbHOM KommsrotepHo- BeIaIKa JIsl OJCKIBI, JOCKA MapKepHas,
paboTsI BBIYHCIIATEIIbHAS KOMIIBIOTEP MEePCOHATBHBIN
naboparopust

ITomentenus mis

E-703/8, Kabuner

Kpecio pabouee, CTOI, CTYJI, Kad 11s

KOHCYJIbTUPOBAHHUS COTPYAHUKOB Kad. | JOKYMEHTOB, CTOJ MUCHMEHHBIN, BEIIAIKa JJIs
"OOPC" OJIEXKIbl, KOMIIBIOTEPHAsI CETh C BBIXOJIOM B
HHTepHeT, KOMIIBIOTEDP NEPCOHAIBHBIN,
MPUHTEP, KHUTH, YUeOHUKH, TOCOOHS
IToMmemenus aias E-704/14, o0opynoBaHue 7Sl IKCIIEPEMEHTOB, 3aacHbIE
XpaHeHus: 000pyI0BaHUS [Tomemenue xad. KOMIUIEKTYIOIINE JUTsl 000pYAOBaHUS
1 y4eOHOT0 MHBEHTaps "dOPC"
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

PaI[I/IOTCXHI/ILIGCKI/Ie CUCTCMbI TUCTAHIMOHHOI'O 30HINPOBAHUA 3emin

(Ha3BaHME AUCIMILIMHBI)
2 cemecTp

ITepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIS yCIIeBAeMOCTH 10 JAMCIUILIHHE:

KM-1 Tect «OcHOBHBIE XapaKTEPUCTUKU PAIMOTEXHUUECKUX CUCTEM TUCTAHIIMOHHOTO 30HIUPOBAHUS
3emnn» (TectupoBanue)

KM-2 KonrtposbHas padota «Pacuér ocHOBHBIX apaMeTpoB paauomerpay» (KontposiabHas padora)

KM-3 Konrponsnas padora «IIpeunsnonnas paguossicoromerpusi» (Kontponsnas padora)

KM-4 KontposasHas paboTta «PaarosokaTop ¢ CHHTE3UPOBaHHOMW anepTypoi anTeHHb» (KoHTponpHas
pabora)

KM-5 KonTtpoasHnas pabota «IloamoBepxHoctHas paauonokanus» (KoHTponbHas padota)

Buja npoMexyToYHOI aTTecTANMU — DK3aMEH.

Nunekc KM- | KM- | KM- | KM- | KM-
Howmep Pa3gen auciuIninHbl KM: L 2 3 4 0
pasjena Al et Henens 3 6 9 12 15

KM:

XapakTepUCTUKU 0OBEKTOB PaIUOJIOKAIIHOHHOTO
HAOJIOICHUS B PATMOPU3NICCKUX 3a/1a9ax

XapaKTepI/ICTI/IKI/I 00BEKTOB PaaruoOJIOKAIHOHHOT'O

11
HAOJIOICHUS B PATMOPU3NICCKUX 3a/1a9ax

O611me mpo6aeMbl IUCTAHIIMOHHOTO 30HAUPOBAHUS

2 npu paano(U3NUECKUX UCCIEI0BaHUAX OKpY Karolei
cpelpl. Y CTpoiicTBa maccuBHOro Bu3upoBanus B CBY
n UK nnanasoHax.

O61u1me mpobaeMbl IUCTAHIIMOHHOTO 30HAUPOBAHUS
pu paano(U3NUECcKUX UCCIeI0BaHUAX OKpY Karolei
cpelpl. Y CTpoiicTBa naccuBHOro Bu3upoBanus B CBY
n UK nuanasonax.

2.1

PaI[I/IOJ'IOKaHI/IOHHI)IG METOJbI HCCIICAOBAaHUA

3 XApaKTCPUCTHUK pACCCAHUA ITOBCPXHOCTHU 3emMin.
PaI[HoaCTpOHOMquCKHC METOJAbI HCCIICAOBaAHUA
KOCMHUYCCKOI'O MPOCTPAHCTBA

PanmosoxanmoHHbIe METOIBI UCCIIEAOBAHUS
XapaKTEPUCTUK PACCESHUS MOBEPXHOCTU 3EMITH.
PannoactpoHOMHYECKHE METO/IbI UCCIIEIOBAHUS
KOCMHYECKOT0 IPOCTPAHCTBA

3.1

4 HpCLII/ISI/IOHHaﬂ PaauOBBICOTOMETPUSA U3 KOCMOCA

4.1 [TpeunsnoHHas painoOBBICOTOMETPHSI U3 KOCMOCA + +

OCHOBBI TEOPUH PATHOTIOKATOPOB C
CUHTE3UPOBAHHBIM PACKPBIBOM AHTCHHBI.

OCHOBBI TEOPUH PAAHOIOKATOPOB C
CHUHTE3UPOBAHHBIM PACKPBIBOM aHTEHHBI.

5.1
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PannonokaTopsl MOAMOBEPXHOCTHOTO 30HAUPOBAHUS

6 — reopasiapbl
6.1 PannosiokaTopsl MOANIOBEPXHOCTHOTO 30HAUPOBAHUS +
— reopasiapbl
Bec KM, %: | 20 | 20 | 20 20 | 20
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