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

Ilenb OCBOGHMS JUCHUIUIMHBI - TOJY4YeHHE MPOPECCHOHAIBHBIX  KOMIIETEHIIHH,
ONpPENENAIONIMX  TOTOBHOCT M CHOCOOHOCTH ~ MarucTpa  ONTOTEXHUKH  (Tmpoduib
"ONTHKO-JIEKTPOHHBIE MPHOOPHI W cHCTEMBI") K HCIONB30BAHMIO 3HAHUM B  00NacTH
¢dororpaMmMeTpuu TpU  PEUICHMHM 3a7ad B paMKax IPOU3BOJCTBEHHO-TEXHOJOTHMYECKOH,
MPOEKTHO-U3BICKATEIbHON M HAay4YHO-HCCIIEI0BATENbCKONW IPOPECCHOHATBHON AEATEIbHOCTH.

3anaun n3y4eHus: JUCLMILIIUHBI:

- U3y4uTh 0a30BBIE MPUHIIMIIEI U METOBI (POTOrPaMMETPUH;

- IPUMEHATH TEXHOJIOTUH JIJIsl TOUHBIX U3MEPEHUH U co3nanus 3D-Monenei;

- ICHOJIb30BaTh (POTOrpaMMETPHIO B IPOEKTHO-U3BICKATEIbHBIX PA0OTaX;

- IPOBOJUTDH UCCIICAOBAHMS Il COBEPILICHCTBOBAHUS METOIOB (DOTOrpaMMETPHH.

2. IInanupyemble pe3yJbTaThl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEeMBIMH pPe3yJIbTaTaMH 0CBOCHHS 00pa30BaTeIbHOM MPOrpPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

[1K-4 CriocoGHOCTh K pa3paloTKe CTPYKTYPHBIX U (PYHKIIMOHAIBHBIX CXEM ONTUYECKHX M OMTHUKO-
ANIEKTPOHHBIX MPHOOPOB, CUCTEM U KOMIUIEKCOB C ONpEAETCHHEM HUX (PU3MYECKUX NPHHLUIIOB
JeUCTBUS, CTPYKTYP U YCTAaHOBJICHUEM TEXHUYECKUX TPeOOBAaHUM Ha OT/EIbHbIE OJOKH U 3JIEMEHTHI

[1K-4.1 Omnpenensier mepeyeHb mpoOiieM B OONACTH TOJyYEHHs, XpaHEHUS U 00paboTKH
MH(POPMALIUH C UCTIONB30BAaHUEM ONITUYECKHUX M ONITUKO-3JIEKTPOHHBIX PUOOPOB M CUCTEM

3nams:
[1K-4.1/3u1 ®usnueckyro u NPUKIAJAHYI0 ONTHKY OCHOBBI M IPHHLIUIIBI

[1K-4.1/362 OnTudeckrue TEXHOJOTHH TEpenadu, 3amucd U o0paboTku WHGOpPMAIIUH.
Mertonbl pacuera mapamMeTpoB HCTOUYHUKOB M NPUEMHHUKOB ONTHUECKOTO H3IIYUYECHHUS.
MerTonbl aHanmu3a U CUHTE3a aHAJIOTOBBIX, HU(POBBIX U

MHUKPOITPOIIECCOPHBIX ~ YCTPOUCTB. TEeXHMUECKHWH aHIIIMUCKUN S3BIK B 00JacCTH
ONTUYECKOTO MPUOOPOCTPOEHUS, ONTHYECKUX MaTepHUajoB U TEXHOJIOTUH B oObeMme,
HEOOXOAMMOM JJIs1 B3aMMOJICUCTBUSA U TOJTYUYEHHUS HHPOpMAIUK

U3 3apyOEKHBIX HUCTOUYHUKOB. [IpHHIIMIIBI OpraHU3aluu U MPOBEACHUS MCCIEIOBAHUM.
MeTtopr 00pabOTKH PEe3yabTaTOB UCCIICTOBAHUM.

[1K-4.1/383 ®usndeckne OCHOBHI M TPHUHIMIBI MOCTPOCHUS OMTHKOIICKTPOHHBIX
puOOPOB M CUCTEM PA3IUYHOTO HA3HAUEHUSI.

Ymems:

[NK-4.1/¥Ym1  AnanusupoBaTh  TNpenbsBIAEMbIE  TEXHUYECKHE  TpeOOBaHUS K
pa3pabaTbiBa€MbIM ONTUKOIEKTPOHHBIM MPUOOPAaM M CUCTEMaM TOIYyUEHUS, XPaHCHHS
U 00paboTKH MH(OPMAIMU C YIETOM M3BECTHBIX SKCIEPUMEHTAIBHBIX U TEOPETUUECKHIX
pE3yNbTaToB, OIYOIMKOBAHHBIX B HAYyYHO-TEXHUYECKOH JUTEparype M OTKPBITHIX
UCTOYHHMKAX MH(POpMAIIH

[IK-4.1/¥YM2  AHanu3upoBaTh  MPEABSABISEMBIE  TEXHHYECKHE  TpeOOBaHUA K
pa3pabarbiBaéMbIM ONTHYECKUM M ONTHKOAJICKTPOHHBIM NpUOOpaM H CcHCTEMam
HOJTY4EHUs], XpaHEHHs 1 00paboTKu HH(OPMAIMH C YIETOM

U3BECTHBIX HKCIIEPHUMEHTAIBHBIX M TEOPETUUYECKHX PpE3yIbTaToB, OMyOIMKOBAaHHBIX B
HAyYHOTEXHUYECKOW JIUTEPAType U OTKPHITHIX UCTOUHHKAaX HH(popmaruu. [Ipon3BoauTsb
NaTeHTHBIN nouck. Vcrnonbp30BaTh CTaHAAPTHRIE TEKCTOBBIE M rpa)uiyecKHe MporpaMmbl
i opopmiieHust fokyMeHTanuu. Paborars B komaHe. PanimoHaibHO OpraHU30BBIBATH
TPYZLOBYIO JE€SATEIBHOCTD.

[1K-4.1/YM3 BbISBIATE 3aBHCHMOCTH MEXAY MapaMeTpaMu HCCIEAYeMOro mpoliecca,
SIBIIGHUSI 1 0COOCHHOCTSIMU pa0OThI IpHOOpA.
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Braoems:

[1K-4.1/HB1 HaBbikamu pacueTanpOeKTUPOBAHUS M KOHCTPYUPOBAHUS TUIIOBBIX CHCTEM,
npuOOpOB, J1eTajeil U y3710B ONTOTEXHUKU

[IK-4.1/HB2 Pa3pabtbiBaTh W HCCIEAOBATb HOBBIC CIIOCOOBI ¥ TPHHIIUIIBI
(GYHKIIMOHUPOBAHUSI ONTUYECKUX M  ONTUKOZJIEKTPOHHBIX MPUOOPOB U  CHUCTEM
MOJTyYCHHSI, XpaHEHUs U 00paboTKu MHGOPMAIIHIH.

[IK-4.1/HB3 HaBblkamMu 53HEpPreTMYecKoro U rabapuTHOIO pacyeTa THUIIOBBIX
OTITUKORJIEKTPOHHBIX TPUOOPOB CHEIMATLHOTO HA3HAYCHHUS.

[1K-4.2 OcymiecTBiIseT MOUCK UMEIOIINUXCS TEXHOJIOTHHA MOMyYeHHs, XpaHEeHU U 00paboTKu
MH(POPMALIUH C UCTIONB30BAaHHEM ONTUYECKHUX M ONITUKO-3JIEKTPOHHBIX IPUOOPOB M CUCTEM

3nams:
[1K-4.2/3u1 IlepcrieKTUBHBIE ONTHYECKUE MAaTEPUANIbI U TEXHOIOTUU

[1K-4.2/362 Ontudeckrue TEXHOJOTHH TEpenadu, 3amucd U o0paboTku WHGOpPMAIIUH.
Mertonbl pacuera mapamMeTpoB HCTOUYHHUKOB M NPUEMHHUKOB ONTHUYECKOTO H3IIYUYECHHUS.
MerTonbl aHanmu3a U CUHTE3a aHAJIOTOBBIX, HU(POBBIX U

MHUKPOIPOIIECCOPHBIX  YCTPOUCTB. TeXHMUECKWH aHIIIMUCKUN S3BIK B 00JacCTH
ONTUYECKOTO MPUOOPOCTPOEHUS, ONTHUYECKUX MaTEpUajoB U TEXHOJIOTUH B oObeMme,
HEOOXOAMMOM JJIsl B3aMMOJICUCTBUSA U TOJTYUYEHHUS HHPOpMAIUK

U3 3apyOEKHBIX HUCTOUYHUKOB. [IpHHIIMIIBI OpraHU3aluu U NPOBEACHUS MCCIETOBAHUM.
MeTtopr 00pabOTKH PEe3yabTaTOB UCCIICTOBAHUM.

[1K-4.2/363 Ontryeckue TEXHOJIOTHH TIEpeIadn, 3aicH U 00padoTKu nHpopMaIuu.
Ymemns:

[1K-4.2/Ym1 OOGocHOBaTh mpejjaraeMbple pelieHus. BBISBIATH 3aBUCUMOCTH MEXKITY
napamMeTpamMu UCCIIeyeMOTO MPOoIecca, SIBICHUS U 0COOCHHOCTSIMH paboThI TprudOopa
[1K-4.2/YM2  AHanu3upoBaTh  TPEABSIBISIEMbIE  TEXHUYECKHE  TpeOOBaHUS K
pa3pabaTeiBa€MbIM ONTHYECKUM M ONTHUKODJIEKTPOHHBIM MpHOOpaM U cHUcTeMaMm
MOJTY4YCHHUS, XpaHEHUs 1 00pab0TKH MHGOPMAIIHH C YIECTOM

U3BECTHBIX SKCIEPUMEHTAJIbHBIX M TEOPETUUYECKUX PE3YyIbTaToOB, OMYOIMKOBAHHBIX B
HAy4YHOTEXHUYECKOH JIUTEpaType U OTKPHITHIX UCTOUHUKAaX HHopmaiuu. [IponsBoguTh
NaTeHTHBIN Mouck. Mcnoiap30BaTh cTaHAapTHRIE TEKCTOBBIE U rpauuecKue mporpaMmbl
st obpopmiieHus JokyMeHTanuu. Paborars B komanze. PanmonanbHO OpraHu3oBbIBATh
TPYIIOBYIO J€STEIbHOCTb.

[1K-4.2/Ym3 TIpon3BoauTh TAaTCHTHBINA MTOUCK.

Braoems:

[1K-4.2/HB1 HaBbikamu pacyeTanpoOeKTUPOBAHUS M KOHCTPYUPOBAHUS TUIIOBBIX CHCTEM,
npuOOpOB, 1eTajeil U y3710B ONTOTEXHUKH.

[1K-4.2/HB2 Pa3pabtbiBaTh W HCCIEAOBATb HOBBIC CIIOCOOBI ¥ TPHHIIUIIBI
(GYHKIIMOHUPOBAHUSL ONTUYECKUX M  ONTUKOZJIEKTPOHHBIX MPUOOPOB U  CHUCTEM
MOJTy4YCHHUSI, XpaHEHUs U 00paboTKu MHGOPMAIIHIH.

[IK-4.2/HB3 HaBblkamMu 53HEpPreTMYeCKOro U TrabapuTHOIO pacyeTa THUIIOBBIX
OTITUKORJIEKTPOHHBIX TPUOOPOB CHEIHATLHOTO HA3HAYCHHUS.

[1K-4.4 BeisiBissieT HOBBIE CIOCOOBI TOMYUYEHUS, XpaHEHUs W 00paboTku uHOOpMALUU C
UCTIOJIb30BAaHUEM OMNTHYECKUX U ONTHUKO-3JIEKTPOHHBIX NPHUOOPOB U CHUCTEM Ha OCHOBE
pa3pabarbIiBaéMbIX KOHKYPEHTOCIIOCOOHBIX TEXHOJIOTHIX

3namu:
[1K-4.4/311 OnTryeckue TEXHOJIOTHH TIEpeIadn, 3aiCcH U 00padoTKH HHOpMAITUN

[1IK-4.4/312 ®usnyeckas u mpukiagHas onTuka. ONTUYECKHE TEXHOJIOTHUU Tepeaadw,
3amucu  MoOpaboTku MHpOpManuu. MeTonsl pacueTa NapaMeTpoB HCTOYHHKOB U
MPUEMHUKOB ONITUYECKOTO M3ITYUCHHS.
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[IK-4.4/363 Meroasl aHanmuM3a ©W  CHHTE3a  AHAJIOTOBBIX, LU(MPOBBIX U
MHUKpPOIIPOLIECCOPHBIX

YCTPOMUCTB.

Ymemu:

[1K-4.4/Ym1 PanmonanbHO OpraHU30BHIBATH TPYAOBYIO AEATEIBHOCTD

[1K-4.4/YM2  AHanu3upoBaTh  TPEABSIBISIEMbIE  TEXHUYECKHE  TpeOOBaHUS K
pa3pabaTeiBa€MbIM ONTHYECKUM M ONTHUKODJIEKTPOHHBIM MpHOOpaM U cHUCTEMaM
MOJTYYCHHUS, XpaHEHUs U 00pabOTKH MHGOPMAIIHH C YIETOM

U3BECTHBIX SKCIEPUMEHTAJIbHBIX M TEOPETUUYECKUX PE3YyIbTaToOB, OMYOIMKOBAHHBIX B
HAy4YHOTEXHUYECKOH JIUTEpaType U OTKPHITHIX UCTOUHUKAX HHpopmaiuu. [IponsBoauTh
MaTeHTHBIN nmouck. Mcnoiap30BaTh cTaHAapTHRIE TEKCTOBBIE U rpauuecKue mporpaMmmbl
st obpopmiieHus JokyMeHTanuu. Paborars B koMmanze. PanmonanbHO OpraHu3oBbIBATh
TPYIIOBYIO J€SITEIbHOCTb.

[1K-4.4/YM3  AHanu3upoBaTh  TNPEABSIBISIEMbIE  TEXHHYECKHE  TpeOOBaHUS K
pa3pabaTeIBa€MbIM ONTUKOIIEKTPOHHBIM MPUOOpaM U CHCTEMaM MOJy4YeHUs, XpaHEHUS
1 00pabOTKH MHPOPMALIMK C YUETOM U3BECTHBIX SKCIIEPUMEHTAIIBHBIX U TEOPETHUECKUX
pe3yabTaToB, OMYOJIIMKOBAHHBIX B HAyYHO-TEXHMYECKOM JIUTEpaType M OTKPBITHIX
UCTOYHHUKAX MH(POPMAIIIH.

Braoemy:

[1K-4.4/HB1 HaBbikaMu pacueTanpoeKTUPOBAaHHS U KOHCTPYUPOBAHUS TUIIOBBIX CUCTEM,
npuOOpOB, J1eTaseil U y3JI0B ONTOTEXHHUKH.

[1K-4.4/HB2 IIpoBomuTh aHAJIN3 TOJYYEHHBIX PE3yJbTaTOB MOJEIUPOBAHUS PaOOTHI
OIITUKO-3JIEKTPOHHBIX MPUOOPOB Ha OCHOBE (PU3MUECKUX MPOLIECCOB U SIBICHHA.
[1K-4.4/HB3 HaBblkamMu 53HEpPreTMYeCKOoro U TrabapuTHOTO pacyeTa THUIIOBBIX
OTITUKOAJIEKTPOHHBIX MPUOOPOB CHENUATHHOTO HA3HAUCHHS.

3. MecTo aucuMiuinHbl B cTpykrype OIl

Jucrunmaa (Moaynb) b1.B.01 «®oTtorpammeTpusi: onTHYECKHUE METOBI U CPEACTBA» OTHOCHUTCS K
dbopmupyemoii yuacTHUKaMH 00pa30BaTeIbHBIX OTHOLICHUM YacTu o0pa3oBaTeIbHON MpOrpaMmbl U
n3ydaetcs B cemecTtpe(ax): 3.

B npoumecce wu3yyeHMs OUCHMIUIMHBI CTYAEHT TOTOBUTCA K PpEUIEHMIO THUIOB 3ajad
npodecCHOHAIBHOW  AedaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpa3oBarenbHON
IIPOrpaMMON.

4. O6beM quCUMIJIMHBI (MOYJIs1) M BUABI Y4eOHOH padoThI
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5. Copep:xanue TUCUMILIMHBI (MOILYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHBI H BUAbI 3aHATHIH
("9achl TPOMEKYTOUHOM aTTECTAINHA HE YKa3bIBAIOTCS)
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Pasnen 1. ®ororpammerpus 108| 36| 18| 54| IIK-4.1
Tema 1.1. Teopus OOMHOYHOTO 12 4 2 6| 1IK-4.2
KaJpOBOr0 CHUMKA ITK-4.4
Tema 1.2. Teopus mapel kKagpoBbix | 12 4 2 6
CHUMKOB
Tema 1.3. [IpocTpancTBeHHas 14 6 2 6
(boTOTpHAHTYIIALIUSA
Tema 1.4. LHudposoe 14 4 2 8
TpaHCHOPMUPOBAHUE KAJTPOBBIX
CHUMKOB
Tema 1.5. Teopust u MeTombI 14 4 4 6
(hoTorpamMMeTpUIECKON
00pabOTKH OAMHOYHBIX U
cTepeonap a3poOKOCMUYECKUX
CKaHEPHBIX CHUMKOB.
Tema 1.6. Hazemuas 14 4 2 8
dboTorpammeTpus.
Tema 1.7. TpexmepHOe Ha3eMHOE 12 4 2 6
Ja3epHOe CKaHUPOBAHUE.
Tema 1.8. ABromaruszanus 16 6 2 8
(hoTOrpaMMETPUIECKUX
W3MEPEHU.
Hroro 108 36| 18| 54

5.2. Conep:xkaHue pa3aesioB, TeM JMCHMILIMH U (OPMBI TeKyIIero KOHTPOJIA

Pazoen 1. ®omozpammempusn

Tema 1.1. Teopus 00uHOUHO20 KAOPOBO2O CHUMKA

Brenenne. CHUMOK Kak IEHTpaJibHAas MPOEKIHS MeCTHOCTU. HekoTopeie CBOMCTBA LIEHTpaIbHON
npoekiuu. CHCTEMBbl KOOPAWHAT CHUMKA. DJIEMEHThl BHYTPEHHETO OpPHUEHTUPOBAHUS CHHUMKA.
HaGmronenne n m3Mepenne mu@poBBIX W300pakeHUN. BHyTpeHHEe OpHEHTHpPOBAaHWE CHHUMKa B
CUCTEME KOOPAMHAT U(PPOBOTO N300paKEHUSI.
CucreMbl KOOpAMHAT OOBEKTA. DIEMEHTHhl BHEUIHET0 OPUEHTUPOBAaHUS CHUMKA. DOpPMYIbI CBS3U
KOOPJIMHAT COOTBETCTBEHHBIX TOYEK CHUMKA U MeCTHOCTH. OrpeiesieHre 3JIeMEHTOB BHYTPEHHET0 U
BHEIITHETO0 OPUEHTUPOBAHUS CHUMKA T10 OTIOPHBIM TOUKAM.

Tema 1.2. Teopus napvl KaOpoOBvIX CHUMKOS
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OCHOBBI MOHOKYJISIPHOTO U OWMHOKYNsipHOTO 3peHHs. CTepeocKonmuueckoe HaOII0IeHHEe CHUMKOB.
CrniocoObl M3MEpeHHUsi CTEepeonap CHUMKOB. ABTOMATU3MPOBAHHBIE METOIbI MU3MEpPEHHs] TOYEK Ha
crepeonape HuPpPOBBIX CHUMKOB. DOpMYIIbI CBSI3U KOOPAMHAT TOUYEK MECTHOCTH U UX M300pakeHHi
Ha CTepeornape CHHUMKOB (mpsiMas ¢oTorpaMMeTpudecKkas 3aceuka). YCJIOBUE, ypaBHEHHUSA W
OIIPEIEIICHUE 2JIEMEHTOB B3aUMHOTI'O OPUEHTUPOBAHUS CHUMKOB. IToctpoenue
¢dororpammeTpudeckoii Mozaenad. BHemrHee OpPHEHTUPOBAaHME MOJENU. ODJIEMEHThl BHEIIHETO
OPHEHTUPOBAHMS MOJAETH U UX omnpeneneHue. TouHOCTh onpeaeneHns KOOPAUHAT TOUYeK 00bEKTa I10
cTepeoIape CHUMKOB.

Tema 1.3. [Ipocmpancmeennas homompuanynisayusl

[Toctpoenne u ypaBHUBaHHE MAapIIPYyTHOM W OJOYHON (POTOTPHAHTYISALNMH IO METOAAM
HE3aBHUCHUMBIX MOJIEJIEH M CBS30K 0€3 KaTMOPOBKM M C camokannOpoBkoil.HazHaueHuwe m obmactu
MIPUMEHEHUS nudpoBoro TpaHc(HopMUPOBaHHS CHUMKOB. Co3znanue nudposoro
oprodoroTpanchopMupoBaHHOTO CHUMKA. Co3manue 1UdpoBbIX ¢GoToraHoB. OEHKa TOYHOCTH
nudpoBbIX TpaHcHOpMUPOBAHHBIX (POTOCHUMKOB U (DOTOTLIIAHOB.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

KonTponsHas padota

Tema 1.4. Lughposoe mpancghopmuposanue kaopogvix CHUMKOS

Mertoasl mdpoBoro TpaHCHOPMHUPOBAHUSI CHUMKOB B OPTOTOHAJIBHYIO TPOCKIIHMIO U B MPOEKITUIO
KapTel. TpeOoBaHMS K TOYHOCTH HU(PPOBBIX Momened penbeda HCIOIB3yeMbIX NpH ITU(POBOM
TpanchopMUpOBaHUN KaJAPOBBIX CHUMKOB. Co31aHne (OTOTUTAHOB IO MEPEKPHIBAIOIIUMCS CHUMKAM.
OreHka TOYHOCTH TpaHC(HOPMHUPOBAHHBIX M300pakeHuid. [ludpoBoe TpanchopMupoBaHUE CHUMKOB
3acTpoeHHbIX  Tepputopmil. mudpoBoe  TpaHCchOpMHpOBaHWE  HAKJIOHHOTO CHUMKa B
TOPU30HTAIBHBIN CHUMOK. [{udpoBoe TpaHchopMHpOBaHHE CHUMKOB B IICHTPAILHYIO MPOEKIUIO C
3aJJaHHBIMH 3HAUCHHUSIMH SJIEMEHTOB BHYTPEHHETO ¥ BHEIITHETO OPHECHTUPOBAHHS.

Tema 1.5. Teopus u memoovl pomozpammempuueckol 00pabomKyu OOUHOUHBIX U CHepeonap
A2POKOCMUYECKUX CKAHEPHBIX CHUMKOB.

[TpuHUMIBEI pabOTHl aBUALIMOHHBIX U KOCMHUYECKUX OMTHKO-3JEKTPOHHBIX M ONTHKO-MEXaHUYECKUX
CKAaHEPHBIX CBEMOYHBIX CHCTEM. MeToapl MONyYeHUs CTEPEOCKONUYECKUX CKaHEPHBIX
n3o0paxeHnii. OCHOBHbIE TEXHUYECKHUE XapaKTEPUCTUKHN aBUAIIMOHHBIX U KOCMHUYECKUX CKaHEPHBIX
CHEMOYHBIX CUCTEM, IPUMEHSIEMBIX 171 1iesiel (OoTorpaMMeTpHUH.

MeTtoasl poTorpammerprudeckoil 00pabOTKU OIMHOYHBIX M CTEpeonap M300paKeHHM, TOTydaeMbIX
CKaHEPHBIMH CHEMOYHBIMH CHUCTEMAaMHU C HMCIIOJIb30BAHHUEM 3JIEMEHTOB BHEIIHETO OPUEHTUPOBAHUS
CKaHEepHOH cheMOUHOHN cuctembl, kodhdunreHToB RPC 1 omopHBIX TOYEK. YMPOIIEHHBIE METOJIbI
00paboTKM cKaHEepHBIX n300pakenuid. [{ludpoBoe TpanchopmupoBaHre CKaHEPHBIX H300pAKCHUI.

Tema 1.6. Hazemnasn chomoepammempusi.
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[MudpoBbiechEMOUHBIE KaMmepbl, MpPHUMEHSEMbIE B Ha3eMHOW (QoTorpamMmMeTpuu. MeToabl
¢dororpammeTpruuecKkoil KaaMOpOBKH LU(POBBIX CbEMOYHBIX KaMep. TeXHUYeCKoe MPOSKTUPOBAaHHUE
Ha3eMHOHU crepeodoTorpammeTpudeckoil cbeMku. [loneBbie orocheMounbie paboTel.  OmnopHOe
reofie3nyeckoe 00OOCHOBaHHME HA3eMHOM CTepeo(OTOrpaMMETPUUYECKON CHEMKH M METOIbl €ro
cozpanug. OcobGeHHOCTH (HOTOrpaMMEeTpUdecKoil 0OpabOTKH OIMHOYHBIX M CTepeonap Ha3eMHBIX
KaJpOBBIX CHUMKOB. OCOOEHHOCTH MOCTPOCHHUS ceTell (DOTOTPUAHTYIIALMH 10 HA3€MHBIM CHHUMKAM.
[ToneBsle M KamepayibHble (HOTOTpaMMETpUUYEecCKHe  paboThl MPU CO3JAaHUM KapT W JAPYTHX
JOKYMEHTOB O MECTHOCTH METOJIOM Ha3eMHOM (hOTOrpaMMeTpHUYECKON ChEeMKH.

OCOOEHHOCTH TIPOBEICHHUS TOJIEBBIX M KaMepalbHBIX padOT MpH MPOBEIECHUH APXUTEKTYPHBIX
oOMEpOB W CO3laHUS TPEXMEPHBIX HW3MEPUTENIBHBIX  MoJenei METOAAMHM  HA3eMHOM
¢doTorpammeTpum.

doTorpaMMeTpHUECKUe METOAbl HaOMIoneHHs JedopMaluil COOpPYKEHUH, OMOJ3HEH M Ipyrux
JUHAMHAYECKUX IPOLIECCOB.

Tema 1.7. Tpexmepnoe nazemuoe nazepHoe CKAHUPOBAHUE.

MPUHIMIIEI  pa0OTHl CKaHEpPOB, J3Tambl cOOopa W OOpaOOTKH MaHHBIX, a TaKXKe MPAKTUYECKOe
NPUMEHEHHE B pa3IMYHBIX cdepax, TaKuX KaK CTPOUTEIbCTBO, TEOAC3UsS, AapXEOoJOoTHs H
MPOMBIIIJICHHOCTh. Tak)Ke 3aTparuBarOTCs MPEUMYMIECTBA TEXHOJOTHH, BKJIIOYas BBICOKYIO
TOYHOCTh M CKOPOCTh WM3MEPEHWH, WM €€ OTpPaHWYCHHUs, TaKue KaK 3aBUCHMOCTh OT ITOTOIHBIX
YCIIOBHIA U CTOMMOCTH 000PY/IOBaHHS.

Tema 1.8. Aemomamuszayus homoepammempuieckux usmepeHull.

Haznauenne nu@poBbIX (HOTOrpaMMETPUUYECKHX CHCTEM W HMX COCTaBHbIe MOayiau. CHCTeMbl
CTEPEOCKONINYECKOT0  HAOMIONEHUS] W HW3MEPEeHUs TOYeK, TpPUMEHSIeMble B  HUPPOBBIX
(oTorpaMMEeTpUUYECKIX CHCTEMAX.

MeTo/pl aBTOMAaTHUECKOTO CTEPEOTOXKICCTBICHHS OTHOUMEHHBIX TOYEK (KOPPEISIIMOHHbBIN METOA U
METOJl HAaMMEHBIIUX KBaAparoB. [Ipo0ieMa aBTOMAaTHYECKOTO CTEPEOTOXKAECCTBICHUS OTHOMMEHHBIX
To4YeK. MeTozpl, CyXarolue o0lacTh MOMCKAa HA CMEXHBIX CHUMKaX. (MCIIOJIb30BaHHE alpHOPHOM
MHPOpPMALIMM O TMapaMeTpax CBEMKH; IOCTPOCHHE NHpaMHIbl H300paKeHUH; HCIOIb30BaHUE
0a3MCHBIX JMHHWIA Ha cTepeornape CHUMKOB. [loMck Toyek Ha crepeonape CHUMKOB HIEaJIbHOTO
cityyasi CbeMKU | T.1). [locTpoeHue mioTHoro o0aka Touek Mo cTepeornape CHUMKOB.

Brruucnenue rpaguenta uzoOpaxeHus. Omeparopbl BBIIEICHUS XapaKTEPHBIX TodeK. MeTossl
BBIUMCIICHUS] KOOPAMHAT IIEHTPa MAapKUPOBAaHHBIX TOYEK, OCHOBAHHBIE Ha BBIYMCICHUU LEHTpA
TSOKECTH (UTYpBI M Ha OCHOBE YpaBHEHUS (PUTYPBHI.

6. IllopsiioK NpoBeIeHUsT MPOMEKYTOYHOM aTTeCTAlIUMN

[Topsimox  mpoBeACHHS TMPOMEKYTOUYHOM  aTTeCTalMM  pPEerIaMeHTUPYETCS  JIOKaJbHBIMU
HOPMaTUBHBIMU aKTaMU YHHBEPCUTETA!
- ITlonoxenuemM o Qopmax, MEPUOTUUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U
MPOMEXKYTOYHON arrecTanud OOy4aroUIMXcsi MO OCHOBHBIM OOpPa30BaTENIbHBIM MpOrpammam
BBICIIIETO O0pa3oBaHWs — IporpamMmam OakajlaBpuara, mporpamMmam CIEHUalIuTeTa, MporpaMmam
MarucTparypbl B (eaepasbHOM TOCYIapCTBEHHOM OOIKETHOM 0Opa30BaTEIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHusi «MOCKOBCKHI TOCYIapCTBEHHBIH YHHUBEPCHUTET T'€0/Ie3UH U KapTorpadumy,
1.6 «Opranuzanus ¥ NpoBeICHUE MTPOMEKYTOUHOM aTTECTALIUI.
- IlonoxeHneM O MOpPSAKE OCYHIECTBIEHHS OOpa30BaTEIbHOTO MPOIECCa, MPOBEACHHS TEKYILEro
KOHTPOJISL YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arrecrauuu OOydyaroluuxcsi C MpUMEHEHUEM
AIIEKTPOHHOTO OOy4YeHUs] M JHUCTAHIUOHHBIX OOpPa30BaTENbHBIX TEXHOJOTUH B (¢eneparbHOM
TOCYJJapCTBEHHOM  OIO[DKETHOM  OOpa30BAaTEIbHOM  YUPEXKJACHHH  BBICIIETO  OOpa3oBaHUS
«MOCKOBCKHMI TOCYIapCTBEHHBIM YHUBEPCUTET Teofe3nuu W KapTtorpadum», m.8 «lIpoBemenue
MPOMEXYTOUHOM aTTectanuu ¢ npuMmeHeHuem S0 u JJOT».

Hpomeofcymowaﬂ ammecmayust. 361'-!61’1’1, 3 cemecmp.
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7. OueHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

Pazoen 1. ®omozpammempusn
Koumponupyemvie H/IK: 11K-4.1 I[1K-4.2 [IK-4.4

Tema 1.3. [Ipocmpancmeennas homompuan2yisayusl
dopma KOHTpoJIs1/o1eH0YHOE cpenicTBO: KoHTponbHas paboTa

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

3 cemecmp, 3auem
Konmponupyemvie U/IK: [1K-4.1 I[IK-4.2 I1IK-4.4
Bomnpocrei/3ananus:

1. T'eomerpuyecknue CBOWCTBA a’3pPOKOCMHUYECKMX M HA3EMHBIX CHUMKOB, IOJIy4ae-MbIX
KaJIpOBBIMU U CKaHEPHBIMU CbEMOYHBIMU CUCTEMAaMH.

2. CriocoObl CTepeOCKOMUYECKOro HaOMIOAEHUS U U3MEPEHUSI CHUMKOB.

3. CucreMbl KOOpPAUHAT, UCTIONIb3yeMbIe B (HOTOrpaMMETPUH.

4. DneMeHThl BHYTPEHHET0 ¥ BHEITHETO OPUEHTUPOBAHUS CHUMKA.

5. Onpenenenre 31eMEHTOB BHELITHETO OPUEHTUPOBAHUS CHUMKOB.

6. D1eMeHThI B3aMMHOTO OPUEHTUPOBAHUS Tapbl CHUMKOB.

7. DNneMEHTBhl BHEIITHETO OPUEHTUPOBAHUS MOJIEIIH.

8. BHelHee OpueHTHPOBAHUE MOJICIIH.

9. TouyHOCTb OMpeesieHns] KOOPIAUHAT TOYEK MECTHOCTH IO CTEpeoIiape KaJpoBbIX CHUMKOB.

10. TIlocTtpoeHme ceTell MapmpyTHOW W ONIOYHOW  (HOTOTPUAHTYISIIIMM  METOJAAMHU
He-3aBUCHUMBIX MOJIENIEH U CBS30K.

11. Iludposoe pororpanchopMupoBaHre CHUMKOB

12. MonTHpoBanue U(pPOBHIX OPTOPOTOIIAHOB M UX OIIEHKA TOYHOCTH.

13. Co3nanue nepcoHaNbHOIO NPOEKTa, BHYTPEHHEE OPUEHTUPOBAHUE, KOHTPOJIb.

14. 3MepeHune CBSI3YIOUIMX TOYEK, OTUET 110 B3aUMHOMY, YpaBHUBaHHE CBOOOIHOI ceTH.
15. 3MepeHue onopHBIX TOYEK, BHEIIHEE OPUEHTUPOBAHNE U YPAaBHUBAHHUE CETH.

16. I3mepenne nukeTos B crepeo, TIN, Marpuia BbICOT, KOHTPOJIb MAaTPULIBI BBICOT.

Ne 000000736 Crpanuria 10 u3 12



17. OprorpanchopmupoBanue, KOHTpolb oprodoro. Co3zmanue (oTorIana, Mopessl,
BBIPABHUBAHUE SPKOCTH.

18. Co3nanue mepcoHaJIbHOTO MPOEKTa CKaHepHOW ChEMKU. [lanmapnenunr. M3me-penue
CBSI3YIOIINX U OMOPHBIX TOYECK.

9. MaTepuaibHO-TeXHHYECKOE H Y4eOHO-MeTOAuYeCKoe odecneyeHue QU CIUTIIUHbI
9.1. IlepeyeHb OCHOBHOM M JONMOJHHUTEILHON Y4eOHOH JTUTEPATYypPbI

OcHoeénas numepamypa

1. 3105xeHBI TeOpHS OAUHOYHOTO U Maphl CHUMKOB, (pOTOTpHaHTymLusA. PaccMOTpeHBI BOIIPOCH
NPOEKTUBHOM  (poTorpamMmerpuu ¥ aBTOMATH3alMM  (OTOTPAaMMETPUUYECKHX  HM3MEPEHHH,
BBIMOJIHSAEMBIX MO IM(PPOBBIM H300paKEHUSIM, CO3JaHUA IM(PPOBBIX MOAETIeH MOBEPXHOCTHU
penbeda, MECTHOCTH M OPTO(OTOIUIAHOB, BO3AYIIHOE W HAa3eMHOE Ja3epHOE CKaHHPOBAHUE,
¢doTorpammeTpruUecKre METOABI 00padOTKN N300pakeHH, MOTYYEHHBIX CKAHEPHBIMU CheMOYHBIMU
CHCTEMaMHM, TEXHOJIOTUsl a’podororonorpapuueckol ChEMKH, a TakKXKe BOIPOCH HA3eMHOM
¢dororpammerpun. s CTYyIEHTOB Ie€0Je3UYECKUX BY30B M MHKECHEPHO-TEXHUYECKHX PAOOTHHUKOB
a’poreoie3MYECKOro MPOU3BOICTRA.

2. CaBunbix B.II. OnNTHKO-31€KTPOHHBIE CUCTEMbI AUCTAHIIMOHHOTO 30HIUPOBaHMA: Y4el. /s
By30B / B.II. CaBunsbix, B.A. Conomarun. - M3narensctBo Henpa, 1995. - 315 - 5-247-03504-6. -
TekcT: HemOCPENCTBEHHBIN.

Jlononnumenvuas numepamypa

1. NucTpykiius 1o  gororpaMMeTpUyYecKuM  paboTaM TMpU  CO3MAHUU  IHQPPOBBIX
tonorpaduueckux kapt u wiaHoB. ' KIUHIT (THTA)- 02-036-02. / U3narensctBo [IHUNUTAuK, 2002.
- 100 - TekcT: HEMOCPEACTBEHHBIN.

9.2. [IpodeccuonanbHblie 0a3bl JAHHBIX U pecypcbl «AHTEepHET», K KOTOPBIM 00ecneuynBaeTcs
AOCTYN 00YYAKOIIMXCS

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

2. http://www.racurs.ru/wiki/ - OduuuanbHpiii cadT komnanuu Pakypc. OnekTpoHHas
o6ubnuoreka Buku-®dororpammerpus

Pecypcor « Unmeprnem»

1. https://docs.cntd.ru/document/1200133756 -  DnexTpoHHbIE  (HOHI  TPaBOBBIX U
HOPMAa-TUBHO-TCXHUYCCKHUX JOKYMCHTOB

2. http://www.isprs.org - Odunmanbaelii caiit MexayHapoaHoro odmiectBa (GOTorpaMMeTpuu U
IMCTaHIIMOHHOTO 30HAMpoBanus. Camasi 6oiblnas 6a3a HaydHbIX cTarei mo gororpamMmerpun

3. http://photogrammetria.ru/ - Oduunansusiii caitt komnanuu HIIIT ®ororpammerpust.

9.3. IIporpamMHoe oGecnieyeHe U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
MPH OCYLIEeCTBJICHHH 00Pa30BaTeIbHOIO NMpoLecca Mo JUCHUIIINHE

Ilepeuens npoepammHozo obecneyeHus
(0bHOBNIeHUe NPOU3BOOUMCS NO Mepe NOSABNIeHUs HOBbIX 8EPCULL NPOSPAMMbL)

1. TUC [Tanopama;
2. Agisoft Metashape;
3. 7Zip;
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4. Microsoft Office;
5. PHOTOMOD;

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

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

Crienmanu3upoBaHHas J1abopaTopust
ABromaru3upoBaHHoe padouee mecto (APM) - 31 mT.
Kommnekrst 9BM cnenuanu3upoBaHHbie - 47 MIT.
Mapkepnas gocka - 3 miT.

[IpoekTop - 2 mT.

10. MeTonnuyeckue yKa3aHusi 10 OCBOEHMI0 THCHHMILIMHBI (MOTYJIs)

C menpio yCHemHoro OCBOGHUS JAHHOTO MpeIMeTa CTyACHTY HeOOXOAUMO BBIMTOIHATH JIOMAIIHHAE
paboThl O YKa3aHHBIM IPETONABATEIsIM TeMaM U MPEICTABICHHBIM Ha 3aHATUAX Marepuaiam. [[ns
Ooilee  YCHEIIHOTO  BBINOJHEHUS ~ pabOTBl  CTYAEHTY  TNpEeAjaracTcss  HCIOJIb30BaHHUE
y4e0HO-METOMYECKUX MAaTepPHaIOB, COOTBETCTBYIOUINX YKa3aHHOW TEMe.

CamocrosaTenbHass paboTa CTYIEHTOB OINHUCBIBACTCS U PETYIUPYETCd  METOIUYECKHUMHU
PEKOMEHIALMAMU 10 TUCLHUILINHE.

Onucanue 603modxcrnocmeit uzyuenus oucyuniaunsl auyamu ¢ OB3 u unsanuoamu

[Tpu HEOOXOAUMOCTH OOYUYCHHSI CTYICHTOB-UHBAIH/IOB U JIUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMU
3M0POBBSl  AyJAUTOPHBIC 3aHATHS MOTYT OBITh 3aMEHEHBl WM JIONMOJHEHBl HM3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, MPE3CHTAlUW, BHAECO- M  aAyAUOMATEPUATIOB B  JJIEKTPOHHOU
nHpopmamonHo-oOpazoBarenbHoit cpene (QUOC) ynuBepcurera. MHAMBHIyadbHBIC 3adaHUSA
MOJOMPAIOTCS B QIalITUPOBAHHBIX K OTPAHUYCHUSIM 3I0pOBbs (hopMax (MUCBMEHHO WJIH yCTHO, B
¢dopme mpeseHTanuii). Beibop MeTonoB oOydeHHs 3aBHCHT OT MX JIOCTYIMHOCTH JJii MHBAIUIOB U
JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10POBbSI.

PaGoyas mporpamma AMCHUIUIMHBI IS WHBATUAOB U JHUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH
30POBBS pa3pabaThiBaeTCs MHANBUAYATHHO C YI€TOM 0COOCHHOCTEH NMCHUXO()U3NIECKOTO pa3BUTHS,
WHAVBUIYATBHBIX BOSMOKHOCTEH U COCTOSHUS 37J0POBBS TAKUX 00yUYaIOLTUXCS.
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