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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heﬂb OCBOCHMSI TUCHMIIJIMHBI:

paavoIOKalLNH,
MIPOCTPAHCTBA.

33[[3‘11/1 AUCHHUIIIMHBI

COCTOMT B YIJIyOJIEHHOM M3yY€HUM METOJOB U CPEACTB
MPUMEHAEMbIX MpU JUCTAHIIMOHHOM HCCIEAOBAHUM 3e€MJIM M KOCMHYECKOTO

- OCBOCHHEC OCHOB aHaJiu3a pa6OTI)I " pacdye€Ta TEXHUYCCKUX XaPAKTCPUCTUK PaTUOJTOKAUOHHBIX
CUCTCM JUCTAHIIMOHHOI'O 30HAUPOBAHUSA 3eMIIH 1 KOCMHUYECKOTO MMPpOCTPAHCTBA,

- I3YUCHUEC MCTOJO0B OLICHKHU HOM€XOYCTOI>1‘IPIBOCTH 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 00y4YeHUs

[IK-1 Cniocoben
pa3pabaThIBaTh
CTPYKTYpHBIC U
(YHKIIMOHATBHBIE CXCMBI
MOJICHICTEM
PauO3IEKTPOHHBIX CUCTEM
¥ KOMIUIEKCOB, B TOM YHCJIE
C MCITIOJIb30BaHHEM
MaTeMaTHIECKOTO
MO/JICIIMPOBAHUS
QITOPUTMOB
(dbopmMupoBaHus, epeIavy,
npuema u o0paboTKu

N/I-1nx-1 3HAET METOIBI
BBIIOJIHEHHUS PAaCUETOB
OCHOBHBIX TCXHHUYCCKHUX
XapaKTEPUCTHK CXEM
MTOJICCTEM
PaaruodJIEKTPOHHBIX CHCTEM U
KOMIIJICKCOB

3HATh:
- METOJIbI pacveTa OCHOBHBIX
XapaKTePUCTHK PaTUOTEXHHUCCKUX
CUCTEM JTUCTAHIIMOHHOTO 30HIUPOBAHUS
3emnn.

PaaMOCUTHATIOB

ITK-1 Cnocoben WI-2nk-1 YMmeeT ucmonb3oBars | YMETh:

paSpa6aTLIBaTL METOJIbl MAaTEMaTHUECKUX - BBIIIOJIHATH MAaTEMAaTHUYCCKOEC
CTPYKTYpHBIC U pacyeToB XapaKTePUCTUK MO/JICIIMPOBAHHUE PATUOTEXHUICCKHX

(YHKLIMOHATbHbBIE CXEMBI
HOJCUCTEM
PaIMO3IEKTPOHHBIX CUCTEM
U KOMIIJIEKCOB, B TOM 4YHUCJIC
C MCIOJIb30BaHUEM
MaTEMAaTUYCCKOT'O
MOJICIUPOBAHUS
QITOPUTMOB
dbopmupoBaHus, epeaayy,
npuema u o0paboTKu

PaZIMOTEXHUYECKUX YCTPOUCTB,
CHCTEM M IIPOLECCOB IS
aHaM3a ¥ ONTUMU3ALUHN UX
apaMeTpoB

CUCTEM NJUCTAHIIMOHHOI'O 3OH)II/IpOBaHI/I${
3eMITi Ha OCHOBE CTPYKTYPHBIX CXEM;

= BBIIIOJIHATH pacqu OCHOBHBIX
MOKa3aTesiel KauecTBa paguoTeXHUIECKIX
CUCTEM NJUCTAHIIMOHHOI'O 3OH)II/IpOBaHI/I${
3emnn.

PaAOCUTHATIOB

ITK-1 Croco6en NJ1-31k-1 3HaeT METOBI 3HATH:

pa3pabaThiBaTh TIOCTPOEHHUS CTPYKTYPHBIX - METOJIbI IOCTPOCHHUS CTPYKTYPHBIX CXEM
CTPYKTYPHBIC U CXEM PaJIMOAICKTPOHHOTO PAAMOTEXHUYECKUX CUCTEM

(YHKLIMOHATIBHBIE CXEMBbI
MOJICUCTEM
pPazvodJIEKTPOHHBIX CUCTEM
Y KOMILUIEKCOB, B TOM YHCJIE

YCTPOMCTBA WIIM CUCTEMBI,
peanu3yroumx Tpedyembie
ITOPUTMBI 00pabOTKH

JIMCTAHIIMOHHOTO 30HUPOBAHMS 3EMJTH.




Koa u HaumeHoBaHue Koa u HaumeHoBaHMe 3anﬂaﬂnp03aﬂﬂue PeE3yJabTaThI Oﬁy‘le]—lﬂfl
KOMIIETCHIINH HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

C UCIIOJIb30BAaHUEM
MaTEMAaTUYCCKOI'O
MO/ICJIUPOBaHHS
AIITOPUTMOB
(bopmupoBaHus, nepeaadH,
npuema u 00paboTKu
PaZMOCUTHAJIOB

2. MECTO JUCIUILINHBI B CTPYKTYPE OBPA30OBATEJBHOM ITIPOTPAMMBI BO

JluctumimHa OTHOCHUTCS K OCHOBHOW TpOo(eCCHOHANbHOW 00pa3oBaTeNbHOW MpOorpaMMe
Paguosnextponnsie cucrembl U komruiekebl (manmee — OIIOII), nampaienust moarotoBku 11.05.01
PannosnexkTpoHHBIE CUCTEMBI M KOMIUIEKCHI, YpOBEHb 0Opa3oBaHHs: BbICIIee OOpa3oBaHUE -
CIEIUAIIUTET.

bazupyercs Ha ypoBHE cpeHero o01iero oopa3oBaHusl.

Pe3ynbpTarhl 00y4eHus, MojrydeHHbIE P OCBOEHUH JUCLUIUIMHBI, HEOOXOIMMBI IIPU BBIITOJHEHUN
BBIIYCKHOM KBaJU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET S 3a4eTHBIX eauHuIl, 180 9acoB.

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

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 XapakTepuCTUKU 17 10 5 - 2 - - - - - 10 - Camocmoamenvnoe uzyuenue
00BEKTOB meopemuueckozo mamepuana: [1] ctp. 13-76;
PanvoNOKauOHHOTO MOJATOTOBKa K TecTy « OCHOBHBIE
HaOJII0ICHUS B XapaKTEePUCTUKHU PAJUOTEXHUUECKHX CUCTEM
panuopu3nIecKux JIMCTAHIIMOHHOTO 30HIMPOBAHHUS 3EMIIH»
3a7a4ax H3yuenue mamepuanog iumepamypnolx
11 XapaKTepUCTUKI 17 5 - 2 - - - - - 10 - UCHIOUHUKOG:
00BEKTOB [1], cp. 13-76
PaArOIOKAIIMOHHOTO [2], cTp. 6-32
HaOJIIONEHNS B
panuopu3nIecKux
3agadax
2 Oo6mrre mpoOIeMbI 16 5 - 2 - - - - - 9 - H3yuenue mamepuanog aumepamypHsix
JIICTaHIHOHHOTO UCHOYHUKOG:
30HAUPOBAHUSA NIPU [1], cTp. 138-175
paanodu3nIecKux [2], ctp. 51-64
HCCIIeIOBAaHMAX
OKpY>Karoulel cpepl.
VYerpoiicTBa
MTACCUBHOTO
Bu3upoBanus B CBU n
UK nguanaszonax.
2.1 Oourre mpoodIeMbl 16 5 - 2 - - - - - 9 -

JIUCTaHIIMOHHOTO
30HAUPOBAHUS PU
paanopU3HIECKIX

HUCCIICAOBAHUAX

OKpY>Karoliel cpepl.




VYerpoiicTBa
IIaCCUBHOI'O
BusupoBanus B CBU u
UK nuanasoHax.

PaguosnokannoHHbIE
METOBI MCCIIETOBAHMUS
XapaKTepUCTHK
paccesHus
MTOBEPXHOCTH 3EMITH.
Panuoactponomuuecku
€ MCTObI
HCCIIEIOBAHUS
KOCMHYECKOI'0
MIPOCTPAHCTBA

20

11

3.1

PaguonokanmoHHbIe
METOAbI UCCJICAOBAHUA
XapaKTePUCTHK
paccesHUs
MTOBEPXHOCTH 3EMITH.
PangmoactpoHoMudeckn
€ METOJIBI
HCCIIEIOBAHUS
KOCMHYECKOTO
MIPOCTPAHCTBA

20

11

H3yuenue mamepuanos 1umepamypnolx
UCHOYHUKOB:
[1], ctp. 176-209, 318-351
[2], cTp. 87-92

[Ipeunsuonnas
PaauoOBBICOTOMETPUS U3
KOCMOCa

20

11

4.1

[Ipeunsuonnas
PaauoOBBICOTOMETPUS U3
KOCMOcCa

20

11

H3yuenue mamepuanos 1umepamypHsix
UCHIOUHUKO0G:

[1], ctp. 210-248

OCHOBBI TEOpHUHU
palroIIOKaTOPOB €
CHUHTE3MPOBAHHBIM

PacKpbIBOM aHTECHHBI.

22

11

5.1

OcHOBEBI TEOpUH
palroIIOKaTOPOB €
CHUHTE3MPOBAHHBIM

PacKpbIBOM aHTECHHBI.

22

11

H3yuenue mamepuanos 1umepamypHsix
UCHOUYHUKO6?

[1], ctp. 249-285

P aJIN0JIOKATOPhI

13

H3yuenue mamepuanos 1umepamypHslx

6




MOJITIOBEPXHOCTHOTO UCMOYHUKOB:
30HIUPOBAHUS — [1], cTp. 286-317
reopaaapsl
6.1 Paguonokaropsr 13 5 - - - - 8 -
MIOTIOBEPXHOCTHOTO
30HAUPOBAHUS —
reopagapsl
DK3aMeH 36.0 - - - - 0.5 - 33.5
Kypcosas pabora (KP) | 36.0 - - - 16 0.3 15.7 -
Bcero 3a cemecTp 180.0 32 - 16 16 0.8 75.7 335
Hroro 3a cemecTp 180.0 32 - 16 18 4 0.8 109.2

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padboTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padoram; UKKII — nnauBHTyanpHbIe KOHCYIBTAIIUH 110 KypCOBBIM IIpoekTam/padoram; ['K- rpymnmoBsie KOHCYIbTallMK TIO pa3ienaM
mucuuiuiniel; CP — camocrostenbHas padora crynenTa; UKP — unas konraktHast padora; 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. O6uue mpoo6IeMbl AUCTAHIIMOHHOTO 30HAMPOBAHUS TIPU PATUOPU3UICCKUX
UCCIIEIOBAaHUSX OKpYXarollel cpenbl. Y cTpoiicTBa naccuBHoro susupoanus B CBY n MK
JMara3oHax.

TpeOoBaHuUs K HOCUTENSIM NMPHOOPOB JTUCTAHIIMOHHOTO 30HMPOBAHMSA, MPETHASHAYCHHBIX IS
UCCIIEIOBAaHMS OKpYXKaromiel cpensl. DopMupoBaHre OpOUT KOCMUYECKHX HOCHUTENEH anmapaTypbl
JUCTAHIIMOHHOTO 30HAMpoBaHus 3emiu. KomiiekcupoBaHue ammapaTypbl AMCTAHIIMOHHOI'O
30HAUPOBAHUS, CUCTEMBI cOOpa U niepeaayn nHpopMaIHH. Y CTPOHCTBA TACCHBHOTO BU3UPOBAHUS B
CBY u UK ngmanazonax. OcoOeHHOCTH NAcCHBHOIO BHU3MpOBaHUs. PaauoTenioBoe u3ilydeHue.
Pagmomerpuueckne mnpueMHUKH. Peanmu3amuisi CIyTHUKOBBIX PaJIMOMETPUYECKHX KOMILJIEKCOB.
[TaccuBHas JOKamust Majixo3aMeTHBIX 00BekToB. IlaccuBHOEe BH3MpOBaHHE B HH(PAKPACHOM
nuana3one YcrpoiicTBa naccuBHoro Busuposanus B CBY n UK nuanazonax..

3. Paduonokayuonnvle Memoobi uccied08aHus XapaKmepucmux paccesHus n08epxXHocmu
3emau. Paduoacmponomuueckue memoobl Uccied08anus KOCMU4eck020 npoCmpancmed

3.1. PagnonokanMOHHbIE METO/IbI HCCIIEIOBAHUS XapaKTEPUCTUK PACCESHUS IOBEPXHOCTH
3emiu. PannoactpoHoMudeckre METO/IbI UCCIEA0BAHNUSI KOCMUYECKOTO MPOCTPaHCTBa

Oco0OeHHOCTH CKaTTEpOMETPUU B paguojuana3zoHe. 3a/adyd, pellaeMble CKaTTEPOMETPaMHU.
Metoasl o0030pa mpocTpaHcTBa. MeToabl NPOCTpaHCTBEHHOW cenekuuu. CrocoObl CHSTHS
XapaKTePUCTUK OTPAKECHUS U 00ecrieueHrne TOYHOCTH U3MepeHuid. Pexum paboThl CKaTTepoMeTpOB.
[Ipumepsl HEKOTOPBHIX Pa3pabOTAaHHBIX M UCHBITAHHBIX PATUOCKATTEPOMETPUUYCCKUX CHUCTEM MJIs
UCCJIEIOBAHUS  XapaKTEPUCTUK MOPCKOM TMOBEPXHOCTU. Pe3ynbTaThl 3KCIEPUMEHTAIbHBIX
MU3MEPEHHUI XapaKTePUCTUK OTPAKEHUSI CKATTEPOMETPAMH M MCIOJIb30BAHUS UX IS ONPEACIICHUS
HEKOTOPBIX CBOMCTB 3€MHBIX MOKpOBOB. YTo wu3yuaer paauoactpoHomusi? JluamazoHsl
ANIEKTPOMATHUTHBIX ~ M3IYYEHUH  TPU  TPOBOIATCS  ACTPOHOMHUUYECKHX  HAOIIOJCHUSX.
XapaKkTepUCTUKU PaTUOTENIECKONOB: pa3Mep aHTEHHOM CUCTEMbl, YyBCTBUTEIbHOCTh NMPUEMHHUKA,
IIUPUHA TIOJIOCHI TIPOITYCKAHKUS BXOAHOTO (DUIIBbTpa, HHTEPBAIBI KOTEPEHTHOTO W HEKOTEPEHTHOTO
HakoruieHus. OrpaHuueHHe pa3MepoB CaMbIX OONBIIMX paanoTeneckornoB. CHCTEMBI ¢
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 cuHrte3a. KaprorpadupoBanue NOBEepXHOCTH TUIAHETHI ¢ 3eMIIM B PEKUME aKTUBHOMN
JIOKAIIHH..

4. IIpeyuszuonnas DaOMOGbZCOWZOMeI’I’ZDMﬂ u3 Kocmoca




4.1. Ilpenn3noHHas paguoBBICOTOMETPHUS U3 KOCMOCa

3ajgauu, pelaeMble MPELU3UOHHBIM PaJHOBBICOTOMEPOM KOCMHYecKoro OazupoBaHus. O630p
COBPEMEHHOI'O  COCTOSIHMSI ~ CIIyTHUKOBOM  paJMOBBICOTOMETPUHU. AHaINW3  CTaTUCTHYECKHUX
XapaKTEepPUCTUK CHUTHAJIOB IPELU3UOHHOIO PaJUOBBICOTOMEPA, OTPAKEHHBIX OT MOPCKOH
noBepxHOCTH. CHHTE3 ONTUMAIBHBIX AJTOPUTMOB OOPaOOTKM OTPaKEHHBIX CHTHAJIOB M OLIEHKA
HOTEHIMAJIbHONM TOYHOCTH HM3MEpEHMs BBICOThL. OCOOCHHOCTH pealn3allii CTPYKTYPHOW CXEeMBbI
IPEUU3UOHHOTO PaJuOBBICOTOMEDA. .

5. Ocnosbl meopuu DGOMOJZOKCII’I’IODOS C CUHmMe3UpOBAHHbIM PACKPbIEBOM AHNEHHDbL.

5.1. OcHOBBI TEOPUU PATUOIOKATOPOB C CUHTE3UPOBAHHBIM PACKPHIBOM aHTECHHBI.

Haznauenuwe paguosokaTOpOB C CHHTE3UPOBAHHOW amepTypod U crmocoObl  0030pa
npoctpaHcTBa. [IpyuHIMI MONMy4eHHs BBICOKOTO pAa3peUIeHMs] IO IOBEPXHOCTHU. AHaIM3
TpackTopHoro curHaia. [Ipuamun oO6pabotku curnamoB PCA. Pacder OCHOBHBIX HapameTpoB H
BbIOOp (hopMBbI 30HAMpYIomero curHana. [Ipuanumnel noctpoenus PCA.  CrpykrypHas cxema PCA
U OleHKa KadectBa mnonyyaemoid  uHdopmanuu. Cuctembl 1udpoBod  00pabOTKH.
HnTepdepomerpuueckuii pexum padotsl PCA..

6. Paouoaokamopsl nOON08epXHOCIMHO20 30HOUPOBAHUS — 2e0Ppadapbl

6.1. PaguonokaTopsl MOAINOBEPXHOCTHOIO 30HAUPOBAHMSI — T€0paaapbl

OJeKTpUYecKue CBOWCTBA cpell € MOTepsAMHU (JIUCCUIIATHUBHBIE CpElbl) M MX BIMSHUE Ha
XapaKTEPUCTUKU TPOXOKICHUS pasnoBOJH. OTpakeHUE 3IEKTPOMArHUTHBIX BOJH OT CJIIOMCTOMU
cpeabl. MeToabl  pajMOJIOKAlIMOHHOTO  IOJANOBEPXHOCTHOrO  30HAMpoBaHus. OcobeHHOCTH
00pabOTKH OIOBEPXHOCTHBIX CUTHAJIOB. .

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. [Tu¢posast 06paboTKa N300paKEHUI B paAMOIOKATOPAX C CHHTE3UPOBAHUEM allepTypPhl
AQHTEHHBI;
2. PapnonokaiMoHHast CUCTEMa ¢ CHHTE3MPOBAHUEM anlepTyphl aHTEHHBI,
3. BricokOTOYHasI paluOBBICOTOMETPHS;
4. PanquouHnTteppepoMeTphl O CBEPXVIMHHON 0a30ii;
5. AHanu3 XapakTepUCTUK CKaTTEPOMETPa;
6. OGHapy>KeHHE TeMIIepaTypPHOT0 KOHTPACTa MUKPOBOJHOBBIMU PAJOMETPAMU;
7. BeluncieHne XapakTepUCTUK OOBEKTOB PAIUOIOKAMOHHOTO HAOII0AEHUS.

3.4. TeMbl 1a00paTOPHBIX padoT
HE [IPEAYCMOTPEHO

3.5 Koncyabranumn

3.6 TemaTuka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT

10 CemecTtp
Kypcogas pa6ora (KP)
Tewmsr:
- OLleHKa TUTHAMUYECKOT0 YPOBHSI MOPCKOM (OKEaHCKOI) MOBEPXHOCTU U CTETIEHU
B3BOJIHOBAaHHOCTH MIOBEPXHOCTH aKBATOPUI BBICOKOTOYHBIM PaIUOBBICOTOMEPOM KOCMHYECKOIO
Oa3zupoBaHUs
- Kocmuueckne PCA koHTpoIIs 1€10BBIX MOJIEN B apKTHUECKOH 30He Poccuu ¢ 3aaueil mpoBoaKU
MOPCKHX CYJIOB
- [IpoekTrpoBaHue paaroI0KaTopa MOANOBEPXHOCTHOIO 30HAUPOBAaHMSI - Feopaaapa



I'padguk BbINOJHEHHA KYPCOBOIO IIPOEKTA

Henensa 1-4 5-8 9-12 | 13-16 | 3aueTHas

Pasnen 1,2 3,4 56 7,8 3amnra
KYpPCOBOTO KYpPCOBOTO
IPOCKTa IIPOCKTa

O0bem 15 20 30 35 -
paznena, %

Brimonnenusii | 15 35 65 100 -
00BeM
HapaCTaIONIIIM
uroromM, %

Howmep paznena | Paznmen kypcoBoro mpoekrta

1 O3HakoMJIEHHE € 3aJlaHuEM Ha paboTy, C METOAMYECKUMHU YKa3aHUSAMU U
MCXOJJHBIMU JAHHBIMHU KYpCOBON pabOThI
2 Paccuurtats u 1300pa3uTh HOPMUPOBAHHYIO YCPEIHEHHYIO (POpMY CUTHATA,

OTPaKEHHOI'O0 OT MOPCKOM ITOBEPXHOCTH, IIPYU PA3JINYHBIX 3HAYECHUSIX
MOPCKOT'O BOJIHCHUS

3 PaccunTath 1 1300pa3uTh ycpeqHEHHYIO (JOPMY CHTHAJIA, OTPAXKEHHOTO OT
NOBEPXHOCTH, ITPU PA3IMYHBIX YTIIaX OTKIOHEHHS OCH THarpaMMbl
HAIpaBJICHHOCTHU aHTCHHBI OT BECPTUKAJIU ITPU SaHaHHOﬁ B3BOJIHOBAHHOCTH
MOPCKO# MOBEPXHOCTH

4 OueHuTh HEOOXOIUMYIO YSHEPTETUKY KaHaIa JjIsi 00ecrieueHus Ha BBIXOJIe
preMHHKa TpeOyeMOro OTHOIIEHUS ¢/ MIPH 3aJaHHOM BOJIHEHUU MOPCKOMN
IOBEPXHOCTHU

5 N300pa3uth CTPYKTYPHYIO CX€MY BBICOKOTOUHOTO pajauoBbicoToMepa (BPB)
Y J1aTh ONMCAHUE €r0 pabOThI

6 PaccuuTarh U MOCTPOUTH XapaKTEPUCTUKN OOHAPYKEHHS OTPAKEHHOTO
curHasia BPB

7 IIpoananu3upoBarh CTPyKTypy ONTUMAJIBHOIO TUCKpUMUHaTOpa BPB,

paccunTaTh ¥ MOCTPOUTH TUCKPUMUHAIIMOHHYIO U (IIYKTyallHOHHYIO
XapaKTEPUCTUKH ONTUMAIBLHOIO AUCKPUMUHATOPA caepsiiei cucremsl BPB,
OIICHUTh NOTPEIIHOCTH CMEIEHUS ITPU JAHHOM METOJE U3MEPEHUS BBICOTHI

8 OneHuTh NOTEHINAIbHYIO TOYHOCTh n3MepeHust BPB Tekyiiel BbICOTHI
(paccTosiHHE /10 CPeTHEr0 YPOBHSI MOPCKOM MOBEPXHOCTH)




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

3arIaHupOBaHHBIC PE3YAbTAThl 00YUYEHUS 110

Howmep paznena

O1eHOYHOE CPEACTBO

Koapl JUCUUILTUHEI (B (THI ¥ HAUMEHOBAHUE)
JTUCIUILINHE
(8 cooTBeTCTEHH ¢ pasnenom 1) WHIUKATOPOB cooTBeTcTBUM ¢ 11.3.1)
123|456
3HaTth:
METO/BI pacueTa OCHOBHBIX XapaKTEPUCTUK TectupoBanue/Tect «OcHOBHBIE
PaIMOTEXHUYECKUX CUCTEM IMCTAaHI[MOHHOTO NA-1nka + |+ XapaKTePUCTUKHU PAJUOTEXHUYECKUX CUCTEM
30HIMPOBAHUS 3eMITH JVICTaHIIMOHHOTO 30HIUPOBAHHS 3EMIIH
METO/IbI IOCTPOCHHSI CTPYKTYPHBIX CXEM KonTponbnas pabora/KontponbHas paboTa
PaTMOTEXHUYECKHX CHCTEM TUCTAHIIMOHHOTO NJ1-3nk-1 + «PagmronokaTop ¢ CHHTE3UPOBAHHOW anepTypoit
30HUPOBAHUS 3eMIIN AHTCHHBD)
Ymersb:
BBITIOJIHATH PAacdyeT OCHOBHBIX ITOKA3aTeNIel KauecTBa Konrponsnas padora/Konrponsnas padora
PaIMOTEXHUYECKUX CUCTEM JIUCTAaHIMOHHOTO ) «[Ipen3nonHast paAOBLICOTOMETPHSI
SOHMPOBAHHs 3eMlit W-2mes LT KonTponbras padora/KoHTposibHas paboTa
«Pacu€T OCHOBHBIX MapaMETPOB PATUOMETPAY

BBITIOJIHSTH MAaTEMATHYECKOE MOJICTTUPOBAHUE Kontponbnas pabora/KonTponsHas pabora
PaIMOTEXHUYECKUX CUCTEM JUCTAHIMOHHOTO N2 s «[ToamoBepXHOCTHAS paAHOTIOKAIIHS

-21K-1

30HJMPOBAHUS 3€MJIM Ha OCHOBE CTPYKTYPHBIX CXEM

KonTponbnas padora/KonTposbHas pabota
«ITpeun3noHHas paguoBBICOTOMETPUS»

11




4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHUS PE3YJIbTATOB OBYUEHUS 1O JUCIUILINHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, TIPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
10 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 paguomerpay (KoHtponsHas padora)
5. Tect «OCHOBHBIE XapaKTEPUCTUKH PATUOTEXHUYECKUX CUCTEM JUCTAHIIMOHHOTO
3oHaupoBanus 3eman» (TectupoBanue)

bamibHO-peNTHHIOBasA CTPYKTYpa AUCLUILINHEI SBIISAETCS NPUIOKEHUEM A.
bamibHO-pedTHHTOBasA CTPYKTYpa KypcOBOI pabOThI SBIIETCS IPUIIOKEeHUEM b.

4.2 IIpoMe:xyTOUYHasI aTTECTALUSA 110 AUCHMUILJIMHE

Oxzamen (Cemecmp Nel0)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTeME AJIs
ctynentoB HUY «MDW» Ha ocHOBaHMM CEMECTPOBOM M 3K3aMEHAI[MOHHOMN COCTABIISIOIINX.

Kypcosasa paboma (KP) (Cemecmp Nel()
Ornenka 3a KypcoBylO paboTy ompeaensercs B COOTBETCTBUH C [lonoxeHwem o OaluTbHO-
perTuHroBoi cucreme i ctyaeHToB HUY «M3ON».

B numiom BeicTaBisieTcs omnenka 3a 10 cemectp.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCIUIIIMHE TPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. backakos, A. 1. JIokarimoHHBIE METO/IbI HCCIIEAOBAHUS OOBEKTOB U CpeAl : yUEeOHUK AJIs BYy30B IO
cnenransHocTd 210301 "Pangnodusuka" / A. U. backakos ; Pen. A. . backakos . — M. :
AKAJZIEMUA, 2011 . — 384 c. — (Beicuiee nmpodeccuonansHoe oopazoBanue) . - ISBN 978-5-7695-
7436-8 .,

2. "TucranionHoe 30HaupoBanue 3emin”, UznatensctBo: "Cubupckuii ¢penepanbHbIit
yausepcuteT (CDY)", Kpacnosipek, 2014 - (196 c.)
https://biblioclub.ru/index.php?page=book&id=364521.

5.2 JInnieH3M0HHOE M CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHOe odecreyeHHe:
1. CHO "IIpomereit";

2. Office / Poccuiickuit makeT 0(UCHBIX IPOrpamm;

3. Windows / OniepanrionHasi cucrema cemeiicta Linux;

4. Buneoxondepenuuu (Maiina, Coepmkas, BK u np);

5. Python;
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6. GNU Octave.

5.3 UuTepHeT-pecypcsl, BKJIIOYast NpodeccHOHAIbHBIE 0a3bI JaHHBIX U HH(POPMAIIHOHHO-
CIIPaBOYHbIE CHCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/

2. 3BC "YHuBepcuTeTcKasi 0u0JMOTEKA OHJIANH" -
http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas 0udamoreka - https://elibrary.ru/

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

5. ba3za naHHbBIX :)KypHaJioB u3aareancrBa Elsevier - https://www.sciencedirect.com/
6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za mannbIx Scopus - http://www.scopus.com
9. HanmoHanbHas 3JIEKTPOHHAs OudamoTeKa - https://rusneb.ru/

10. 9BC "KoncyabsTant ctyaenTa' - http://www.studentlibrary.ru/

11. DnexTponnas 6udmoreka MIU (3B MDIH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeneHust Homep ayauropun, OcHaeHue
HAaHMEHOBaHHe
Y4eOHble ayAUTOPHH K-120, MamuHHbIH 3a1 cepBep, KOHIUIMOHEP
JUTS TIPOBEJICHUS UBI]

JIEKIIMOHHBIX 3aHITHH U
TEKYILIEro KOHTPOJIA

A-402, YueOHas ayuTOpHs

napra, CTyJ, JOCKa MeJIOBasi, KOJJOHKU

3BYKOBBIE, MYJIbTUMEIUNHBIN IIPOEKTOP,
JI0OCKa MapKepHasi, KOMIIBIOTEp
IIEPCOHAJIBHBIN, KOHIAUIMOHED

Y4eOHbIe ayIUTOpUU
JUTSI TIPOBEICHUS
MPAKTUYECKHUX 3aHATUH,
KP u KI1

E-801/12, JTabopatopus
«udpossix MeTo0B
UCCIIEIOBaHMS
paarocucTemM»

CTOJI IIPEIoiaBaTes, CTOJ, CTYJ, HIKad
IJI1 JOKYMCHTOB, KOMIIBIOTCpHAA CETh C
BbIX0JI0M B IHTEpHeT, 10ocKka
MapkepHas, 000py0BaHNE
CMEeLUANTU3UPOBAHHOE, KOMITBIOTED
MePCOHAIbHbBIN

K-120, MamuHHBIN 3a71

cepBep, KOHIUIIMOHEP

MBI
Y4eOHble ayauTopuu E-801/1, YueOnas rapTa co CKaMbeH, CTOJ IIPENOAaBaTels,
JUTSI TIPOBEICHUS nabopaTtopus CTOJI, CTOJI KOMITBIOTEPHBIN, CTYII,
MIPOMEKYTOUHOMN PaaNOIOKAMOHHBIX U BeIlajKka IS OACHK b, JOCKA MeJIoBasi,
aTTecTanuu PaaOHABUTAIIMOHHBIX MYJIbTUMEIUNHBIN POEKTOP, IKPaH,
CHCTEM JIocKa MapKepHasi, 1TabopaTopHBIN CTEH]I,

HOYTOYK

ITomentenus mis
CaMOCTOSITEILHOU
paboThI

HTB-303, JlekuoHHas
ayIUTOPUS

CTOJI KOMITBIOTEPHBIN, CTYJI, CTOII
MMACbMEHHBIN, BEIAIKA ISl OJEXKIbI,
KOMIIBIOTEPHAs! CETh C BBIXOAOM B
HHTepHEeT, KOMIIBIOTEDP MEPCOHAIBHBIN,
IIPUHTEDP, KOHAULIMOHED

ITomemenus s
KOHCYJIbTUPOBaHUsA

E-825/3, Kabuner
corpynuukoB kad. "PTII u
AC"

Kpecio pabouee, CTeIUIax sl XpaHEHUs
KHHT, CTOJ, CTYJ, IKad s OAEKIbI,
CTOJI TNCbMEHHBIN, JOCKa MapKepHas,

KOMIIBIOTEP MEePCOHATBHBIN

ITomemenus s
XPaHEHHUs

E-802/4, Cxnag nHBeHTaps u

o0opynoBaHus

CTEJUIaX, CTOJ, CTYJ, mKad, mKad 1t
JIOKYMEHTOB, CEpBEp
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o0opyI0oBaHUS U
y4eOHOT0 HHBEHTaps
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

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

(Ha3BaHME AUCIMILIMHBI)
10 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:
pasjena Al et Henens 4 6 8 12 15

KM:

=
N
w
SN
a1

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, %: | 15 | 20 | 25 20 | 20
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BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA

KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

IIpuioxenue b

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

(Ha3BaHME AUCIMILIMHBI)

10 cemecTp

Hepeqenb KOHTPOJ/IbHBIX MGPOHPHSITI/Iﬁ TEKYIIEIr0 KOHTPOJAHA YCIIEBA€eMOCTH 110 KprOBOﬁ

padore:

KM-1 Cobmonenue rpaduka Boimonnenus: KP
KM-2 Cobmonenune rpaduka BoimoaHeHus KP
KM-3 Cobmonenue rpaduka Boimonnenuss KP
KM-4 Cobmtonenue rpaduka BeinoaHenust KP

Buja npomexyTouHoii arrectanmu — 3amura KP.

Howmep
paznena

Nunexc
KM:

Pa3gen kypcoBoro mpoekTa/KypcoBoil paboThI
yp p yp p Henens

KM:

O3HakoMJIEHHE C 33/laHUEeM Ha paboTy, C METOJHMUECKUMHU
YKa3aHUSIMHU U UCXOAHBIMU JIaHHBIMH KYpPCOBOM pabOThI

Paccunrtats u 1300pa3uTh HOPMUPOBAHHYIO YCPEIHEHHYIO
dbopmy curHana, OTPa>KEHHOTO0 OT MOPCKOM MOBEPXHOCTH,
P PA3JMYHBIX 3HAYEHHSIX MOPCKOT'O BOJHEHUS

Paccunrath 1 n300pa3uth ycperHEeHHYI0 (opMy CUTHAIIA,
OTPaKEHHOTO OT MOBEPXHOCTH, MPU PA3IUUYHBIX yTriax
OTKJIOHEHHSI OCH JTMarpaMMbl HAIIPABJIEHHOCTH aHTEHHBI OT
BEPTUKAJIU MPU 33JJaHHON B3BOJHOBAHHOCTH MOPCKOM
MTOBEPXHOCTH

OneHuTh HEOOXOAUMYIO PHEPTeTUKY KaHaja JUIs
o0ecrieyeHus Ha BbIXO/I€ IPUEMHHKa TpeOyeMoro
OTHOLIEHHUSI C/II TPU 3aJJaHHOM BOJIHEHUU MOPCKOM
MIOBEPXHOCTHU

N300pa3uth CTPYKTYpHYIO CXEMY BBICOKOTOYHOTO
panuoBeicoTomepa (BPB) u nate onucanue ero paboTsl

PaccunTtath 1 MOCTPOUTH XapaKTEPUCTUKU OOHAPYKEHUS
oTpakeHHoro curiaia BPB

[Ipoananu3upoBaTh CTPYKTYpPy ONTUMAIBHOTO
nuckpumuHaropa BPB, paccuurars U TOCTpOUTH
JTUCKPUMHHAITMOHHYIO U (PIIYKTYaIlMOHHYIO XapaKTEePUCTUKHU
ONTUMAJIBHOTO JUCKPUMUHATOpA caensien cucteMbl BPB,
OLIEHUTH MOTPEIIHOCTH CMEIICHUS MPU TAHHOM METO/E
V3MEPEHUSI BBICOTBI

OLeHNnTh NOTEHIHAIBHYIO0 TOYHOCTh 3MepeHns: BPB
TEKYIIEH BBICOTHI (PACCTOSIHUE /10 CPEAHETO YPOBHS MOPCKOM
MOBEPXHOCTH)

Bec KM, %:

15

20

30

35
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