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HouenTt xadeapst DororpammeTpud, K.H., 1o1ieHT CkpoinuibiHa T.

H.

Honent kagpenpst @ororpammerpuy, K.H., 101eHT Kypkos B. M.
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BO no cnenmanprocT 21.05.01 Ilpukiannas reoaes3usi, yTBepKISHHOTO MpUKa3oM MuHOOpHAyKH
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Y4ebHo-meTonu
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Llenb 0CBOEHUS TUCIMILIMHEI - TIOIy4eHUE 00yUYaroUMUCs KOMITJIEKCHBIX 3HAHHUH B 00JIaCTH
¢dororpammerpun U (HOpMUpPOBaHHE MPOPECCUOHATBHBIX KOMIIETCHIIMH, 00eCTIeYHBAIOIINX
OynymuMm OakajaBpaM TeoJie3ud M JTUCTAHLIMOHHOTO 30HIMPOBAHMS HCIOJIb30BAaHUE 3HAHUNA OCHOB
Teopur  (OTOrpaMMETpPUHM, METOJOB M  TEXHOJNOTUH  (oTrorpaMMerpuyeckoil  00paboTKu
a’POKOCMHMYECKUX M HA3€MHBIX CHUMKOB JJIsI CO3JIaHHs M OOHOBJICHMS TOMOTrpadUuecKUx Kapr,
KaJacTpOBbIX  IUIAHOB W JPYIHMX  JIOKYMEHTOB O  MECTHO-CTU  TpU  pEIICHUH
MPAaKTUKO-OPHEHTUPOBAHHBIX 3a1a4y B pamKax MIPOU3BOJICTBEH-HO-TEXHOJIIOTHYECKOM,
MPOEKTHO-U3BICKATEILHON M HAay4YHO-HCCIIEI0BATENbCKONW IPOPECCHOHATBHON AEATEIbHOCTH.

3amaun U3y4eHus TUCIUILIHHBIL:

- (opmupoBaHME€ TIOHATHH O COBPEMEHHBIX TEXHOJIOTUAX CO3JaHUS U  OOHOBJIEHHUSA
TONOrpapUUECKUX M KaJacTPOBBIX KapT W IJIAHOB M CO3JaHMS JAPYI'MX TOKYMEHTOB O MECTHOCTH
(boTorpaMMeTpU4YECKUMU METOJAMH ;

- OCBOEHHUE HABBIKOB pabOTHI Ha MUPPOBBIX (HOTOrpaMMETPUUYECKUX CHCTEMAaX, BHITIOIHSAEMBIX MPH
CO3JJaHUM U OOHOBJIECHHUHU TOMOrpaUUECKHX M KaJaCTPOBBIX KAapT M IUIAHOB M PEIICHHM JPYTUX
3ajay;

- MOJIy4YeHHE KOMIIETEHLIUH, MO3BOJSIOIIMX OOOCHOBBIBATh ONTHMAaJIbHBIE BapUaHThl TEXHOJIOTMH
CO3JjaHMs U OOHOBJIEHHUS TONOrpauIecKUX U KaJaCTPOBBIX KapT U INIAHOB U PELICHUs NPUKIIAJHBIX
3a7a4 (poTOorpaMMeTpUUECKUMHU METOAAMU;

- opMHUpOBaHUE YMEHHI MPUMEHATH MOJYUYCHHbIC 3HAHUS B MPAKTHUECKON JESITEIbHOCTH, peliaTh
NPAaKTUYECKHE 3aJaddl HCIOJNb30BaHUS (POTOrpaMMETPHUECKUX METOOB TPH pEIICHUH He
TororpagpuyecKkux 3ajad B pa3InIHbIX O0JIACTIX HAYKH U TEXHUKH.

2. IInanupyemble pe3yJabTaThbl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEeMBIMH Pe3yJIbTaTaMH 0CBOCHHS 00pa30BaTeIbHOM NMPOTrPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

OIIK-1 CmocobeH pemarb MPOW3BOJACTBEHHBIE U (WJIM)  HCCIENOBATEIbCKUE — 3aJlauu
MIPOU3BOACTBEHHON EATEIHLHOCTH HA OCHOBE ()YHIaMEHTAIBHBIX 3HAHUN B 00JIACTH T€O/IC3UH

OIIK-1.1 [lemoHcTpupyeT HaBbIKM (U3UYECKOTO W TPOrPAMMHOTO  MOACIUPOBAHUS
OTAENbHBIX (pParMeHToB Ipoliecca BbIOOpa ONTHUMAIBHOIO BapHaHTa s KOHKPETHBIX
YCIIOBUM

3namo:
OIIK-1.1/311 cniocoObI MOCTPOEHUSI KOCMUYECKHUX T€0IE3UUECKHUX CETEH

OIIK-1.1/382 reomerpuueckue U (U3NIECKUE OCHOBHI BBICIICH T€0/Ie3UN U TOYHOCTHBIC
OTpaHUYEHUS POCTPAHCTBEHHBIX, JIMHEHHO-YITIOBBIX U BBICOTHBIX CEeTel

Ymems:
OIIK-1.1/¥YM1 co3maBarh MPOEKT T'€0AE3NIECKOTO MOCTPOCHUS

OIIK-1.1/YM2 O0OBACHATH M HOKa3bIBATh C IIOMOINBID MAaTEMATHYECKHUX METOIOB
KaueCTBCHHBIX CBSI3ed MEXKIYy U3MEHEHUSMU TCOMETPHUECKHX H  (U3HUECKHUX
reoe3nYeCKuX BEIUINH

Bnaoemw:
OIIK-1.1/HB1 crioco6amu anpuOpHO# OLEHKH TOYHOCTH Ie0Ie3MUECKUX MOCTPOCHUI

OIIK-1.1/HB2 aHAJIUTUYE CKUMU u YUCJIEHHBIMU METOIaMU peleHus
HAyYHO-TEXHUYECKHX 3aJad TeO/Ie3UH C MPUMEHEHHWEM BBIYMCIUTEILHON TEXHUKH,
MPUMEHSATh METO/IbI YU€Ta BO BPEMEHHU T€OMHAMUYCCKHUX MTPOIIECCOB
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OIIK-1.2 Hcnonp3yeT ¢yHAaMEHTAIbHBIC 3HAHUS JUIS PEIICHUS 3a1ad MpogecCHOHAIBHON
JeSITeIbHOCTH B 00JIaCTH reoie3un

3name:

OIIK-1.2/3u]1 3agmaum, pemiaeMble TEOMETPUYECKMM W AMHAMHUYECKMM METOIaMHU
KOCMUYECKOH reoie3uu

OIIK-1.2/3H2 wmeTompl W 3aJa4d BBHICHICH TEOAEC3WM KAaK HAyKH, 3aHUMAIOIIeCs
ompeneneHueM GOpMBI U pa3MepoB 3eMilH, €€ BHEITHETO TPABUTAIIMOHHOTO TMOJIS U UX
W3MEHEHUN BO BPEMEHHU, TIE€OJE3MUYECKUE CHUCTEMbl KOOpAMHAT M BBICOT, HX
HMCTOPUYECKHUE peah3allun

OIIK-1.2/313 anropuTMbl ypaBHUBAaHUS I€OAE3MUECKUX CETEH
Ymems:

OIIK-1.2/¥YMm] BbrumcasTh HEBO3MYLIEHHYIO ddpemepuny MC3 u onpeaensTs 3JIeMeHTHI
npeaBapuTenabHoit opouts MC3

OIIK-1.2/¥M2 o0pabareiBaTh ¥ TPOU3BOAMTH OIEHKY TOYHOCTH BBICOKOTOUHOTO
T€OMETPHUECKOTO HHUBEIHPOBAHUS U TPUMEHSIEMBIX METOIOB PEIICHHs MPHUKIATHBIX
3a/1a4 BBICILIEH I'€OAEC3UH

Braoems:

OIIK-1.2/HBl Bmagerp MeTomMKOW peanu3aluu  OOIIEro JAMHAMUYECKOTO U
Tr€OMETPHUYECKOTO METOZ0B KOCMUYECKOM Ie0/1e3un

OIIK-1.2/HB2 BbIMOAHEHHEM H  00pabOTKOW  TeoNe3WYecKUX HU3MEpEeHUil B
Te0/Ie3NYECKUX CeTIX

OIIK-1.3 Ananu3upyeT IpPUYMHBI CHUXKEHMSI KauyecTBAa TEXHOJOTMYECKUX IPOLIECCOB U
npezyiaraeT 3QQEeKTUBHbIE CIOCOOBI TMOBBIIICHUS KadyecTBAa MPOM3BOACTBA paldoT MpH
BBITTOJIHEHUH PA3JIMYHBIX TEXHOJIOTUYECKUX OTNepaluit

3name:

OIIK-1.3/3u1 TEOPETUYECKUE TTOJIOKEHHUS B OCHOBE COBPEMEHHOM
reo/1e3UH,IPaKTUYECKHE OTPaHNYEHHUSI Ha TEOPETUUECKUE BBIBObI U OCHOBBI T€OMETPHHU
B IIPOCTPAHCTBE U c(heponInIecKoi Te0/Ie3uH Ha AIUTUIICOUEC

OIIK-1.3/382 OcHOBHBIE 3Tanbl M IIOCJIENOBATEIHLHOCTL BBIIIOJHEHUS IMOJIEBBIX U
KaMepalibHbIX TONorpad0-reoie3ndecKux U adpodoTochEMOYHBIX paboT

Ymems:

OIIK-1.3/YM] omeHMBaTh W BHIBOAUTH KOJHMYECTBEHHBIE CBS3M MEXKIAY H3MCHCHHUSMH
TEOMETPUYECKHX U  (U3MYECKHX TEONe3MYeCKHMX BENUYHMH, 00pabareiBaTh U
AHATM3UPOBATh COBPEMEHHBIE Te0Ie3NIECKIE U3MEPCHHUS

Braoems:

OIIK-1.3/HB]l MeromamMy KOJIHYECTBEHHOIO M KAYECTBEHHOIO aHAIN3a IeONE3UYECKUX
JAHHBIX ISl BBISIBJICHUS T€OAMHAMUYECKHUX MTPOLIECCOB

OIIK-1.3/HB2 HaBbikamu cOopa, 00paboTku reoxe3uyeckod HHpOpMAMU U
POEKTHPOBAHUS T€OAEC3NUECKUX MTOCTPOCHUN

OIIK-1.4 /leMOHCTpUpPYET HaBBIKM MCIOJIb30BaHHUS COBPEMEHHBIX MHCTPYMEHTOB U METOJOB
IUTAHUPOBAHMSI U KOHTPOJII IPOEKTOB, CBA3AHHBIX C OCJIOKHEHUSMH, BO3HMKAIOIIMMH IIPU
MIPOU3BOJICTBE PadOT

3name:
OIIK-1.4/311 3nare cnocoObl HaOmomenuin MC3 u  ucnonmb3yeMylo i 3TOTO

anmaparypy
OIIK-1.4/382 oCHOBHBIC NPUHIMUIIBI PEIICHUS 3aJa4 MaTeMaTHYeCKOW TeOJe3UH Ha
MJIOCKOCTH, Ha cpepounie U B IPOCTPAHCTBE
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Ymemns:
OIIK-1.4/YM1 YMeTh BBIOMHATH MaTeMaTHYECKYI0 00padoTKy Habmonenuii MC3

OIIK-1.4/YM2 mnpeoOpa3oBbIBaTh MaTeMaTHYECKUE KOOPAMHATHI M aHAJIM3UPOBATH
HAy4YHO-TEXHUYECKYIO JTUTEPATYPY

Braoems:

OIIK-1.4/HBl Bnamerp cnocobamMu ypaBHMBaHHSI KOCMHYECKHUX T€OJE3UYECKHUX
MOCTPOCHUI

OIIK-1.4/HB2 CIeIMaTU3UPOBAHHON Hay4HOU, MPOU3BOJICTBEHHOM u
npodeccroHaIbHON TEPMUHOJIOTHEH

[IK-4 CnocoGeH BBIMOTHATH KOMIUIEKC TEXHOJOTHYECKHX OTEpPAIMH IO CO3[IaHHI0 TPOTYKTOB
npodeccruoHanbHON EeATEeNbHOCTH HAa OCHOBE MCIOIB30BaHUS JTaHHBIX I€OJ€3UH, TUCTAHIMOHHOTO
30HAMPOBAHMSI, HABUTAIIIOHHBIX CITyTHUKOB 3€MJIH

[IK-4.1 BpinonHseT omnepanyud MO CO3AAHUI0 KOCMUYECKUX MPOAYKTOB HA OCHOBE
HUCTIONBb30BaHMs JaHHBIX J[33

3name:

[1K-4.1/36]1 npuHOMIBI WHTETPAIMU JAHHBIX JAWCTAHIIMOHHOTO 30HAMPOBAHUS 3€MIIH
(133) ¢ reonHbOpMaIIMOHHBIMU CUCTEMAMHU

[1K-4.1/312 3HaTh reoqHAMAYECKUE ABJICHUS
Ymems:

[1K-4.1/YM1 BBIIOMHATH oOmEepanuu 1Mo 00pabOTKe CHYTHHKOBBIX AaHHBIX JI33 B
['MC-niporpammax, BKJIIO4asi Co31aHue MU(PPOBBIX MOAEIeH penbeda

[1K-4.1/YM2 YMeTh yuuThIBaTh BIHMSHUE TEOAMHAMHYECKUX SIBIICHUN Ha TOJIOKCHHE
MTyHKTOB 36MHOU MTOBEPXHOCTH

Braoems:

[IK-4.1/HBl  HaBbIKAaMM  HCIIOJB30BAHUS  COBPEMEHHBIX  IeOMH(OPMALMOHHBIX
TEXHOJIOTMA W IPOrpPaMMHBIX KOMILJIEKCOB JUISl CO3JaHUS, BU3yalU3allUd W aHaJINW3a
KOCMMUYECKHX IIPOYKTOB Ha OCHOBE JaHHbIX /[33

[1K-4.1/HB2 BnageTts MeTogamMu HaOMOACHUS 32 AeopMaIiusiMu 36MHOM KOPBI

[1K-4.2 Koopauaupyet oneparuu 1o ¢pororpaMMeTpudeckoit oopadorke nanubix /133
3uamo:

[1K-4.2/311 ocHOBHBIE ATambl U METOABI (OTOIPAMMETPHUECCKONM OOpaOOTKH JaHHBIX
JTUCTAaHIMOHHOTO 30oHaupoBanus 3emun (J[33), Bkirouass optoTpaHchHOpMHpPOBaHUE,
crepeodororpaMMeTpHIO U co3anne TU(POBBIX Mojeel penbeda

Ymems:

[1K-4.2/Ym1 obGecrieunBaTh MOATOTOBKY MPOCTPAHCTBEHHO-aHAIIMTUYECKUX MaTEpPUAJIOB
JUTSL IPUKJIAIHBIX 33714 Te01e3UH

Braoems:

[1K-4.2/HB1 HaBbIKaMH UCIOIB30BaHUS coBpeMeHHBIX [ IC-mporpaMMHBIX KOMILJIEKCOB
Ui oTOrpaMMETpUIecKoil 00pabOTKK U MHTETrpanuu AaHHbIX /133

[1K-4.3 Bemonsser nemudpupoBaHrie MaTepruatoB KOCMUYECKOW ChEMKH
3uamo:

[1K-4.3/301 wmetonsl nemmdpupoBaHus KOCMHUYECKHX CHHUMKOB, KJAaCcCH(HUKAIIHIO
00BEKTOB Ha CHUMKaX, 0COOCHHOCTH MHTEPIPETAINY Pa3INYHBIX BHIOB TaHHBIX J[33

Ymems:

[IK-4.3/YM1 npoBoauTh KaMmepaidbHOE JemU(ppPUPOBaHHE KOCMHUYECKHX CHHUMKOB C
UCIIOJIb30BaHHEM T'€OMH()OPMAIIMOHHBIX TEXHOIOTUN

Braoems:
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[1K-4.3/HB1 HaBblkamu paboThl ¢ nporpammubiMu cpeactBamu ['UC mis o6paboTkwy,
aHaIM3a ¥ BU3yaJU3alliK Pe3yJIbTaToB AU PUPOBAHUS

[1K-4.4 Co3maer Temaruueckne HH()OPMAIMOHHBIC IMPOAYKTHl Ha OCHOBE HCIIOJIIb30BaHMSA
JaHabex 133
3nams:
[1K-4.4/3u]1 npuHUMOBI CO3MAaHUS TEMaTHYECKUX HMH(OPMAIMOHHBIX IPOAYKTOB,
CTaHIapThl M TpeOOBaHWSA K TIeOWH(POPMALMOHHBIM TPOAYKTAaM, OCOOEHHOCTH
MHTETpalyu JaHHbIX J[33 ¢ apyrumMu reoie3nuecKuMH JaHHBIMU

[1K-4.4/312 CoBpemMeHHBIE METOIBI CO3MaHMs IUMPOBBIX TOmorpaduuecKux KapT U
IUITAHOB HA OCHOBE PA3JINYHBIX UICTOUYHUKOB JJAHHBIX

Ymemu:

[IK-4.4/Ym1  BbImonHATE  00paboOTKYy W HMHTerpammioo  gaHHeix /33 B
reoMH(pOPMAITIOHHBIX CUCTEMaX

[IK-4.4/YmM2  npumensts [HMC-texHomoruu  ans  BU3yalnu3alMd M aHajIu3a
IPOCTPAaHCTBEHHOM MH(pOPMALIUU

[1K-4.4/YM3 ®opMHpOBaTh METPHUYECKYIO, CEMAHTUYECKYI0O U TOIOJIOTHYECKYIO
UH(pOpMaIUIo M(PPOBHIX KapT U IJIAHOB.

Braoemy:

[1K-4.4/HB1 naBbikamu pabotel ¢ ['MC-mporpaMmmamu, MHCTPYMEHTAMH CO3JaHHS M
PEaKTUPOBAHUS TEMATUYECKUX MH(POPMALMOHHBIX MPOJYKTOB, METOAAMHU 00ECIICUCHUS
KauecTBa U aKTyaJIM3aluH JaHHbIX

[1K-4.4/HB2 Habikamu pabotel B IMC «Ilanopama» npu cosga-HUM LUPPOBBIX
TonorpapuyecKkux KapT W IUIAHOB, HU(PPOBBIX HHKEHEPHO-TOMOrpadUuecKUX IIaHOB

(C3)
3. Mecto aucuuminHbl B cTpykrype OII

Hucuummaa (Monyinb) b1.0.03.09 «®otorpammerpus» OTHOCHTCA K OOs3aTe€IbHON YacTu
o0pa3oBareIbHOI MPOrpaMMBbl M U3ydaeTcs B cemecTpe(ax): 5.

B npoumecce wu3yyeHMs OUCHMIUIMHBI CTYAEHT TOTOBUTCA K PpEUIEHMIO THUIIOB 3ajad
npodecCHOHAIBHOW  AeAaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM qMCUMIJIMHBI (MOYJIs1) M BUABI Y4eOHOH padoThI
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5. Copep:xanue TUCUMILIMHBI (MOILYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILIMHBI H BUAbI 3aHATHH
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(4acel MPOMEXKYTOYHON aTTECTALIMU HE YKA3bIBAOTCSI)

HaumenoBanue paznena, TeMbl

Bcero

00y4eHHUs, COOTHECEHHBIC C
pe3ybTaTaMu OCBOCHHUS

[TnanupyemMble pe3ynbTaThbl
POrPaMMBbI

Pa3gen 1. ®ororpammerpust

104

= | CamocrosarenbHas pabora

4

Tema 1.1. BBenenue B
(dhoTorpammeTpuIo

16

16

Tema 1.2. ['eomeTpuueckue
CBOMCTBA a9POKOCMUYECKUX U
HA3eMHBIX CHUMKOB, MTOJTy4aeMbIX
KaJpOBBIMHU U CKaHEPHBIMU
ChbEMOYHBIMH CHCTEMaMHU.

Tema 1.3. Teopusi OMUHOYHOTO
KaJpOBOTO CHUMKa

16

16

Tema 1.4. Teopust mapbl KaJpOBBIX
CHUMKOB.

Tema 1.5. @oTOoTpUAHTYIISIIUA.

12

12

Tewma 1.6. TpancdopmupoBanue
KaJpOBBIX CHUMKOB.

12

12

Tema 1.7. Hudpossie Moaenu
penbeda U MECTHOCTH.

Tema 1.8. Ocobennoctu
(oTorpaMMeTprUIECKOit
00paboTKH a3p0 U KOCMHUYECKHIX
CKaHEPHBIX CHUMKOB.

Tema 1.9. Hazemnas
(doTorpammeTpus u Ja3zepHOE
CKaHMPOBaHUE.

CO3JIaHHS U OOHOBJICHUS KapT 110
MarepHagaM a’dpoOKOCMHUYECKHX
CHHMKOB. ABTOMAaTH3aIHs
(dhoTorpaMmeTprUIeCcKux padoT.

Tema 1.10. MeToap! ¥ TEXHOJIOTUU

OIIK-1.1

o
=
o
o

OIIK-1.3
OIIK-1.4
I1K-4.1
I1K-4.2
I1K-4.3
I1K-4.4

HToro

104

104

5.2. Conep:kanue pa3aeyioB, TeM JUCHHUILUIAH U (DOPMBI TEKYIIEr0 KOHTPOJIS

Pa3zoen 1. ®omozpammempus

Tema 1.1. Beeoenue 6 homocpammempuro

dotorpammerpust U obnmactu ee npumeHeHus. Kparkuii 0630p ucropuu ¢oro-rpammerpun. Poib

POCCUICKUX YUEHBIX U HHKEHEPOB B PA3BUTUHU (POTOrpaMMETPHH
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Tema 1.2. Feomempuuecxue ceotlicmasa ASPOKOCMUHECKUX U HA3ZEMHbIX CHUMKOS, nojlyddaemblx
KélapOGblMLl U CKAHEPHBIMU COEMOUYHbIMU CUCTEMAMU.

[TpuHIUNBI TOCTPOCHUS U300pAKEHUH CHHUMAeMbIX OOBEKTOB KaJpOBBIMH M CKaHEPHBIMHU
CbEMOYHBIMU CHUCTEMaMH. [eomMeTpudecKkue CBOMCTBA a’POKOCMHUYECKUX M HA3EMHBIX CHHUMKOB,
[IOJIy4aeMBbIX KaJpPOBBIMU U CKaHEPHBIMU CHEMOUYHBIMU CHUCTEMaMU. METOIbI MOIyYEHUs CTeEpeoIap
KaJIPOBBIX U CKAHEPHBIX CHUMKOB.

Tema 1.3. Teopus 00uHOUHO20 KAOPOBO2O CHUMKA

CucreMbl KOOpAMHAT KaJpOBOTO CHHMKAa U OOBEKTa CHEMKH, IMpPUMEHseMble B (OTOTpaMMETPHUH.
DJeMeHTbl BHYTPEHHEro U BHENIHET0 OPHEHTHPOBAHUSA KaJpoBOro cHuUMKa. Habmiomenue u
u3MepeHne MUPPoBbIX n300paxeHuii. BHyTpeHHee OpHeHTUPOBaHHE KaIPOBBIX CHUMKOB. DOpPMYIIbI
CBSI3M KOOPJAUHAT COOTBETCTBEHHBIX TOYEK CHMMKAa M MECTHOCTU. BiusHHMe ommOOK BBICOT TOUEK
0o0beKTa Ha TOYHOCTh OIpENeJeHUs] WX IUIAHOBBIX KOOPAMHAT 10 OAMHOYHOMY CHHMKY.
Omnpenenenre 31€MEHTOB OPUEHTUPOBAHUS CHUMKA 110 OTIOPHBIM TOYKAM.

Texymui KOHTPOJIb

Bun (hopma) konTpOms

TectupoBanue

Tema 1.4. Teopus napvl KaOpoBbIX CHUMKOS.

bunokynspaoe 3peHue. MeTonbl CTEPEOCKONMMUYECKOTO HAOMIONEHUS M H3MEPEHHUs cTepeomnap
CHUMKOB. OCHOBHBIE CBEIECHHUS 00 aBTOMATUYECKOM HIACHTU(UKAIMM COOTBETCTBEHHBIX TOYEK HA
cTepeonape CHHUMKOB Ha LHU(POBBIX cTepeodoTorpaMMeTpHuecKux cucremax. KoopauHaTtsl u
napajulakChl COOTBETCTBEHHBIX TOYEK Ha crepeomape CHUMKOB. IIpsimas dororpammerpuyeckas
3aceyka. Ormpene-ieHUEe KOOPAMHAT TOYEK MECTHOCTH II0 Mape CHUMKOB METOAOM JIBOMHOM
obpaTHO# poTorpammerpuueckoii 3aceuku. OnpeneneHne IEMEHTOB B3aUMHOTO OPHEHTHUPOBAHUS.
[Toctpoenue (ororpamMmeTprudeckoil Moaen. BHenrHee opreHTH-poBaHUE (POTOTPAMMETPUUECKOM
MOJIENH. DJIEMEHThI BHEIIHETO OPUEHTUPOBAHUS MOZEIN. TOUHOCTh ONpEAEIEeHUs KOOPAUHAT TOYEK
MECTHOCTH I10 IIape KaJApPOBbIX CHUMKOB.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIs

KomnokBuym

Tema 1.5. Domompuaneynayus.

Ha3nauenne n xmaccudukamms MeTofoB GoToTpuaHTysanuu. [locTpoeHue cereil MapuipyTHOH U
0510uHOM (HOTOTPHAHTYIIALMH. TEXHOIOTHH TIOCTPOCHUS CETeH (POTOTPUAHTYISAIINU.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TruceMeHHBIH onpoc

Tema 1.6. Tpancghopmuposarue KaOpoBvIX CHUMKOS.

Hasnauenue u metonsr TpancopmupoBanusi cHUMKOB. LludpoBoe TpanchopMupoBaHre CHUMKOB.
Co3manne 1uGPOBBIX (OTOIUIAHOB 1O TEPEKphIBAOIIMMCS CHUMKaM. OIlleHKa TOYHOCTH
TpaHc(OPMUPOBAHHBIX U300pAKEHU.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

[TnceMenHsbIi Onpoc
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Tema 1.7. Lughposwvie modenu penvegha u mecmuocmu.

OcHoBHbIe GopMbI penbeda u criocoObl oToOpakeHus penbeda. Onpenenenus UPPOBLIX Moaee
penbeda W MecTHOCTH. MeToasl co3manusi HQPPOBBIX Mojeneld penbeda W MECTHOCTH IO
MarepuagaM a’pOKOCMHYECKUX CheMOK. TexHoioruu (GpoTorpaMMeTpruecKux pabdoT MO CO3AaHUI0
nudpoBeix Momeneit penbeda u mectHocTd. [lomyuenume penbeda aHA BOTHBIX OacCEHOB.
I'mo6anwsHBIe MOAenu penbeda. OreHka TOUHOCTH TU(POBBIX MozeNeH penbeda.

Texyuuit KOHTPOJIb

Bun (hopma) koHTpOIIs

[TruceMeHHBIM onpoc

Tema 1.8. Ocobennocmu omozpammempuyeckoli obpabomku a’po U KOCMUYECKUX CKAHEPHBIX
CHUMKOB.

Knaccupukamuss a’po M KOCMHYECKHMX CKAaHEPHBIX CHEMOUYHBIX cucTeM. CHCTEMBl KOOpIUHAT
CKaHEpPHBIX CHEMOYHBIX CHCTEM: OINTHKO-MEXaHWYECKHMX M OINTHUKO-3JEKTPOHHBIX CKAaHEPOB,
PaIMONIOKAMOHHBIX M JIa3€PHO-JIOKAIMOHHBIX CHEMOYHBIX CHCTEM. OJIEMEHTHl BHEIIHETO
OpPHEHTUPOBAHMUSA CKAHEPHBIX CHEMOYHBIX CUCTeM. CHCTEeMBl KOOPAWHAT CKAaHEPHBIX CHHMMKOB.
Mertonsl (ororpaMmerpuyeckoil 00pabOTKM OJUHOYHBIX M CTE€peonap CKaHEPHBIX CHUMKOB IIO
3HAUEHHSIM 3JIEMEHTOB BHEIIHETO OPUEHTHPOBAHUS CKAHEPHOW CHEMOYHOM CHCTEMBI U KOOPAUHAT
OMOPHBIX TOYEK. [eoMeTpuyeckre CBOMCTBA PAIHOJIOKAIIMOHHBIX U JIA3€PHO-JIOKAIIMOHHBIX
n3o0paxkeHnid. Metoabl (PoTorpaMMeTpHuecKoll 00pabOTKU pe3yibTaToB paJMONOKALMOHHON U
Ja3epHO-JIOKAIMOHHONH cbheMKU. OcobeHHOCTH nonydeHus: LIMP paanonokaimoOHHBIMU CHCTEMaMU
¢ cuHre3upoBaHHoi aneprypoir PCA(SAR)

Texymui KOHTPOJIb

Bun (hopma) konTpoms

Konnoksuym

Tema 1.9. Hazemnasn chomoepammempus u nazepHoe CKanuposauue.

CbEéMouHBIe KaMephl, IPUMEHsIEMbIe B Ha3eMHON ()OTOrpaMMETPHUH.
OcHoBHBIE ciydan cTepeodoTrorpammeTpudeckor CheMKU. OCOOCHHOCTH (OTOTpaMMETPUIECKON
00pabOTKN OMHOYHBIX U CTEpeonap Ha3eMHbIX CHUMKOB.
TpexmepHble na3epHbIe CKaHEpPhl M HMX MPHUMEHEHHE B Ha3eMHOW ¢ororpammerpuu. BHemnee
OpPHEHTUPOBAHME TPEXMEPHOW MOJENIM IO OMOpHbIM ToukaMm. Co3maHue HUPPOBBIX MoAemeH
MOBEPXHOCTH U IM(PPOBHIX BEKTOPHBIX MoJeNell 00BEKTa 10 MaTepuanaM TPEXMEPHOTO JIa3e€pHOTO
ckanupoBaHus. [IpuMeHeHwe  METONOB  Ha3eMHOW  (oTorpaMMeTpud B Tomorpaduu,
MPOMBIIIJICHHOCTH, apXUTEKTYpe, KpUMUHAIMCTUKE, MEUIIUHE U IPYTHX 00JIaCTAX.

Texymui KOHTPOJIb

Bun (hopma) konTpoms

[TnceMenHsbIit onpoc

Tema 1.10. Memoovr u mexunonocuu co30aHus U OOHOGNEHUS KaApm NO MAMepuaLam
A3POKOCMUYECKUX CHUMKO8. Aemomamu3sayus (homozpammempuieckux paoom.

Mertonsl co3maHuss W OOHOBJICHHS KapT W JPYTrUX JOKYMEHTOB O MECTHOCTH IO MarepHuajiam
aOPOKOCMHUYECKUX CBEMOK. TexHomoruu (HOTOrpaMMETpUYECKUX paboT 10 CO3JaHHI0 W
OOHOBJICHHIO KapT H JPYTHX JOKYMEHTOB O MECTHOCTH. ABTOMAaTU3UPOBAHHBIE METOIbI
(dhoTorpaMmeTprIeCcKoil 00pabOTKH adPOKOCMUYECKUX W Ha3EMHBIX CHUMKOB.

Texyuuii KOHTPOJIb

| Bun (hopma) koHTpOIIS
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Konnoksuym

KonTponsHas padota

6. Ilopsaok nmpoBeeHMsi MPOMEKYTOUYHOM aTTeCTALUMN

[lopsnox mpoBeneHMsT TNPOMEKYTOUHOM — arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH H
NPOMEXKYTOYHON aTTecTaui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmaM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHus «MOCKOBCKHI TOCYJapCTBEHHBIN YHHBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanus 1 NpoBeIeHUE NPOMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O MOpPSAKE OCYLIECTBICHHS 00pa30BaTEIbHOTO IMPOLECCa, MPOBEICHHS TEKYIIEro
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTaluyd OOydalomMxcs C I[PUMEHEHHEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (eaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTeIbHOM  YUPEXKACHWU  BBICIIETO  0Opa30BaHMSA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud u Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMeHenuem 20 u JOT».

Ilpomesxcymounas ammecmayus. 3auem ¢ OYyeHKou, 5-5 1emHss CecCusl.

K mpomexyTouHol aTrecTranuu JOMYCKAIOTCS CTYAEHTHI, IOJHOCTHIO BBIMIOJHUBIINE BCE
o0si3aTenbHbIe Pa0OThI B paMKax TEKYIIEro KOHTPOJs o AucuuiuiuHe. [IpomexxyTounas arrecranus
npoBoauTcs 1o Owmieram. Ha moaroroBky k otBety orBomutcs 20-40 munyT. CHadanma CTyIEHT
MUIIET OTBET Ha BOIPOCHI OWJeTa, 3aT€M YCTHO OTBEYAEeT HA HABOASILIKE BOMPOCHI, CBSI3AHHBIE C
BOIIpOCaMu OWJIeTa.

7. OueHOYHbIC MaTepPHAJIbI TEKYLEr0 KOHTPOJIS

Pazoen 1. ®omozpammempusn
Konmponupyemvie H/[K: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 [IK-4.1 [IK-4.2 [IK-4.3 [IK-4.4

Tema 1.3. Teopus 00uHOUHO20 KAOPOBO2O CHUMKA
dopma KOHTPOJIs1/0LIEHOYHOE CPeICTBO: TecTupoBaHue
Bomnpocsi/3ananus:
1. LleHTpasibHOM POEKITNEH HAa3bIBAETCS MPOEKIM 00bEKTa, KOTOpas:
A) nomyueHa B pe3yiabrare IEpeceueHusi IJIOCKOCTH C MPOCKTHPYIOIIMMU  JIydyaMu,
MepeCceKaloUIMMUCS B Pa3HBIX TOYKaX
b) momydyeHa B pe3yabTaTe IEPECEUYEHUs IUIOCKOCTH €  MPOEKTUPYIOMIMMH  JIy4damH,
MepeceKarouIMMUCs B OTHOM TOUKe
C) TOJIyueHa B pe3yjbraTe MEepeceyeHUs MIOCKOCTU C HEMepeceKaroIUMUCA MPOECKTUPYIOIUMU
JTyyamMu
d) nonmyueHa B pe3yabprare nepecedeHus! IIOCKOCTH C TIIABHBIM MPOEKTUPYIOIIUM JTy4YOM
2. DneMeHTbl BHYTPEHHEr0 OPUEHTUPOBAHUS CHUMKA 3TO:
A) KOOpIMHATHI IIEHTpa MPOEKLIUH B CHUCTEME KOOPIMHAT CHUMKA M KO3((UIIMEHTHl paguaabHON
JUCTOPCUH (TIOYEMY TOJIBKO paguabHON)
b) hoxycHoOe paccTosiHHEe 00BEKTHBA M KOOPMHATHI IIEHTPA MPOSKLIUN
¢) pokycHoe paccTosiHie 0OBEKTHBA U KOOPAMHATHI IJIABHOM TOYKH
d) KoopMHATHI ITTABHOM TOYKHU M YTIIBI pa3BOPOTA
3. @OKyCHOE pacCTOSHUE 3TO:
A) paccTosiHuE OT IIeHTpa MPOEKIUH A0 CHUMKA B/IOJIb [JIABHOTO ONTUYECKOTO JTyda
b) paccrostHuE OT IIEHTpa MPOSKIUH 0 yIiIa CHUMKA
C) pacCTOsTHUE OT IIEHTPa MPOCKIUH JI0 MIPEAMETHON MJIOCKOCTH (BBIcOTa hoTorpadupoBaHus)
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d) paccTosiHME OT IIEHTpAa CHUMKA JI0 yTJIa CHUMKa
4. DneMeHTBl BHEIIHETO OPUEHTUPOBAHUS 3TO:

A) bokycHoe paccTosiHUE 0OBEKTHBA U KOOPAMHATHI IIEHTPA MPOESKITNH
b) dpokycHOe paccTossHEE OOBEKTHUBA U KOOPIUHATHI TTIABHOW TOYKH
C) KOOpJMHATHI IEHTPa MPOEKIUU B CUCTEME KOOPAMHAT O0bEKTA U YIIIbl Pa3BOPOTa CHUMKA
d) koopauHATHI IIEeHTpa MPOSKITUU ¥ KOI(DPHUITMEHTHI TAHTEHITUATLHON TUCTOPCUHI
5. CKOIIbKO OMOPHBIX TOYEK JIOCTATOUHO UMETH I BHELITHETO OPUEHTUPOBAHUS CHUMKOB
a) l
b) 2
c)3
d) 4

6. UTo 03HauYaroT MMEMEHTHl X U Yy B YpaBHEHHUH?
a) KOOpAWHATHI U300pakKeHUs TOYKU MECTHOCTH, U3MEPEHHON Ha CHUMKE
b) KOOpMHATEI TOUKK MECTHOCTH B CUCTEME KOOPAMHAT 00BEKTa
C) KOOPAUHATHI HEHTPOB MPOEKIIMHA CHUMKA B CUCTEME KOOPAUHAT 00BbEKTa
d) yrioBbie 351eMEHThI BHEITHETO OPUEHTUPOBAHUS CHUMKA

-

*

. X
Xo—f——-x=0
z

yo—fys -y=0
zZ

4

7. OptoTpanchopMuUpOBaHHEe CHUIMKOB HEOOXOIUMO JIJIS:
a) mpeoOpa30BaHUsl CHUMKOB B JIPYT'YIO CUCTEMY KOOpAHHAT
b) npeoOpa3oBaHUs CHUMKOB B 33JaHHYIO ITPOEKILIUIO
C) MCHIpaBIICHHE CHUMKOB 32 YIVIbI HAKJIOHA U 3a pelibed, a TaK-)Ke MPHUBEACHHE HX K 3aJaHHOMY
Macmraly
d) cozmanus TpexMepHoil Monenu

Tema 1.4. Teopus napvl Kadposwix CHUMKOS.
dopma KOHTPOJIS/OIIEHOYHOE CpecTBO: KommokBuym
Bomnpocsi/3ananus:
1. Yto Takoe ctepeomnapa?

2. Crioco0sl nonyueHus crepeodddexra.
3. Yto Takoe napasuiakc?
4. Bujpl napamiakcoB?
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5. YcnoBue B3aMMHOTO OPUEHTUPOBAHUS CHUMKOB.

6. Uto sABNsIETCS pE3yJIbTAaTOM B3aUMHOTO OPUEHTUPOBAHUS CHUMKOB?

7. Ha3Barh 31eMEHTHI B3aMMHOTO OpPHUCHTHUPOBAHUSA CHUMKOB.

8. Uto u3MepsieTcs B MpoIecce B3aMMHOTO OPUEHTUPOBAHUS CHUMKOB.

9. Kak o1ieHuBaeTCsl Ka4e€CTBO MOCTPOECHHOM CTEPEOMOIEIIH.

10. Ha3Barb 351€MEHTHI BHEIIHETO OPUEHTUPOBAHUS CTEPEOMOJICIIH.

11. Ckonapko OMOPHBIX TOYEK HEOOXOMWMO H3MEPHUTh, YTOOBI BHEIIHE OPHUEHTHUPOBATH
CTepeoMo/ieh

Tema 1.5. Domompuanynsayus.
dopma KOHTPOJISI/OTICHOYHOE CpeacTBO: [TnchkMeHHbBIN ompoc
Bonpocsi/3ananus:
1. Haznauenue u xinaccuduxaiusi METO10B (OTOTPUAHTYISIUU

2. TlpuHIMO TIOCTPOCHHS CeTed MAapHIPyTHOM W OJOYHON (HOTOT-PHAHTYIAIMH METOIOM
HE3aBUCHUMEIX MOJEIIEN

3. IlpuHUOMD TOCTpOEHHUsI ceTell MapHIpyTHOW M OJOYHONW (QOTOTPUAHTYISLMUA METOAOM
CBS30K.

4. TexHONOTUH MTOCTPOCHUS ceTel (POTOTPUAHTYIISIUN

Tema 1.6. Tpancghopmuposarnue KaopoBvIX CHUMKOS.
®dopma KOHTPOJISI/OTICHOUHOE CpeacTBO: [IuchkMeHHBIN ompoc
Bonpocsi/3ananus:
1. Hudposoe TpaHnchopMupoBaHHE CHUIMKOB B OPTOTOHAJIbHYIO POEKIIUIO.
2. Hudposoe TpanchopMUpoOBaHUE CHUMKOB B TIPOEKIIUIO KAPTHI
3. O1eHKa TOYHOCTH HHU(PPOBBIX (POTOTUIAHOB.

Tema 1.7. Lugposwvie modenu penvegha u mecmuocmu.
dopma KOHTPOJIs1/0LIeHOYHOE cpenicTBO: [IMchbMeHHBIN ompoc
Bomnpocwi/3ananus:
1. HazoBuTe 32124, KOTOPBIA MOXHO peIIaTh 1Mo HU(POBBIM MOJEISM BBICOT
2. HazoBuTe BubI IUGPOBBIX MOJEIEH BBICOT
3. Ilepeuncnute crocoOb! MoyueHus HU(POBBIX MOJIETEH BBICOT
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4. HazoBuTe CriocOOBI MHTEPIOIALUN HEPETYISIPHBIX MAaTPUI] BHICOT B PETYJISIPHBIC

Tema 1.8. Ocobennocmu ¢homoepammempuneckor 0O6pabomrKu a’po U KOCMUHECKUX CKAHEPHbIX
CHUMKOB.

dopma KOHTpOJIs1/01IeHOYHOE cpenicTBO: KommokBuym
Bomnpocwi/3ananus:
1. HazoBuTE BUABI CKAHEPHBIX CHEMOYHBIX CUCTEM
2. DneMeHTBI BHEIIHETO OPUEHTUPOBAHUS CKAHEPHBIX ChEMOY-HBIX CUCTEM

3. HazoBuTe ciocoObl momyyeHus! U300pa>keHUs! ONTUKO-3JIEKTPOHHBIX CKAaHEPOB
4. Kakue BbI 3HAa€TE CIIOCOOBI MOTYyYEHHS CTEPEOTapbl CKAaHEP-HBIX CHUMKOB

5. CucreMbl KOOpAMHAT CKAHEPHBIX CHUMKOB

6. Metoasl (doTorpamMmmeTpudecKkoii 00paOOTKM OAMHOYHBIX M CTEepeomnap CKaHEPHBIX
CHHMKOB IO 3HAYEHHSIM 3JIEMEHTOB BHEIIIHETO OPUCHTUPOBAHHS CKAaHEPHOW ChEMOYHON CHUCTEMBI U
KOOpAMHATaM OTIOPHBIX TOYEK

7. Yro Takoe RPC xoapurmentsi?

Tema 1.9. Hazemnasn gpomozpammempus u 1a3zepHoe CKaHUposaHue.
dopma KOHTPOJIs1/0LIeHOYHOE cpesicTBO: [IMchbMeHHBIH ompoc
Bomnpocwi/3ananus:
1. Kakue cheMOYHbIE CUCTEMbI UCIIOIB3YIOTCS B Ha3eMHOM (hoTorpamMmerpun’?
2. Kakue mapaMeTpsl ONpeessfoTCs B IPoIiecce KaauOpoBKu?

3. Kakue BuIbI KaTMOPOBKM KaMep BbI 3HaeTe?
4. Ha3zoBuTE OCHOBHBIC CITy4ar HA3€MHOH cTepeo(oTorpaMMeTpruIecKoi ChbEMKH

5. Packpoiite npuHIUI paObOTHI JIA3EPHBIX CKAHEPOB
6. OT4ero 3aBUCUT TOYHOCTD ONPEAEIEHUS KOOPAMHAT TOUYEK JIA3EpPHBIMU CKaHEpamu?

Tema 1.10. Memoovl u mexHonocuu co30anus u OOHOGIEHUA Kapm NO MaAmMepuanam
A2POKOCMUYECKUX CHUMKO8. A6momamusayus homozpammempudeckux pabom.

dopMa KOHTPOJIsI/0TIeHOYHOE cpeacTBO: KomtokBuym

Bonpocsi/3ananus:
1. Kakue marepuainst J[33 MOXKHO UCTIONIB30BATh 17151 OOHOBJICHUS KapT?
2. Uto Takoe KOppesiius Ipu U3MEPEHUH COOTBETCTBEHHBIX TOUEK?

3. Ot 4ero 3aBHCHUT Kau€CTBO aBTOMATHUYCCKOIO HU3MCPCHUS TO-UCK Ha CHUMKC.
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®dopma KOHTPOJIS/OlIeHOYHOE cpeacTBO: KoHTponbHas pabora
Bomnpocsi/3ananus:
1. Texnonorust co3nanus KapT (poTOrpaMMeTpHIECKUM METOIOM

[lenb: OCBOUTH TEXHOJIOTHIO CO3/IaHUs KapT (GOTOrpaMMETPUYECKUM METOJIOM IyTeM MPUOOpETEHUS
HaBBIKOB PaboThI B i poBoit poTorpammerpudeckoit cucreme PHOTOMOD LITE.
XapakTepucTHUKa UCXOAHBIX JaHHBIX:

- Omox a’poOTOCHMMKOB TIOMYYCHHBIX IM(poBOi Tomorpaduieckon ka-mepoir DMC 11 ¢
¢dbokycHBIM paccTossHMEM 112 MM, pa3mep TNuUKcella MaTpuibl 5.0MKM, MPOIOJIBHOE MEPEKPHITHE
70%, nonepeunoe 50%; pa3mep MUKCENs Ha 3eMJIe 5 CM;

- DJEMEHTHl BHYTPEHHErO OpPUEHTHUPOBAHUS KaMepbl W3BECTHbl U TPHUBEACHbI B cepTU]UKaTe
KaMephl;

- Teonie3nveckoe odecredeHue a’dpoHOTOCHEMKH JaHO B BHUJIC KaTajloTa OMOPHBIX TOYEK (OTTO3HAKOB)
¢ ¢oroabpucamMu M >IEMEHTAMH BHEIIHETO OPUEH-THUPOBAHMSI OIpPEEICHHBIMU HAaBUTALIMOHHBIM U
WHEPIMAJIBLHBIM OOPTOBBIM 000-py/IOBAaHUEM B TIOJIETE.

Texunueckoe 3amanue (T3) 11st BeIMOTHEHUST paOOTHI:

1.Bemonauts (oTorpaMmMeTprUecKyl0 00paboTKy Onoka HH(POBBIX CHUM-KOB I CO3TaHUS
nudposoit Tonorpaduueckoro miana M 1: 500 ¢ ceuennem pe-nbeda 1 m (IlpakTuaeckas padora 2).
2. BemmonauTh noctpoeHue nudpoBor Moaean penbeda U ropu3oHTalel ¢ cedeHueM penbeda 1 M.
BeimonmauTs KOHTpOIE TToNTy4deHHoro penbeda (I[Ipaktu-yeckas padora 3).

3. Bwmonauts opTOodoTOTpaHCHOPMUPOBAHHE CHUMKOB M TOCTPOUTH (o-ToriaH. OIieHuTh
kadecTBO nocTpoeHus Gororurana ([Ipakruueckas padota 4).

4. Co3naTh KOHTYPHYIO YacTh IJIaHa 1Mo (OTOIIaHy COINIACHO YCJIOBHBIM 3HaKam Jjsl maciutada 1:
500 (TIpaktuueckas padora 5).

5. Co3nath NOSICHUTENBHYIO 3aIKCKY.

CpoOK BBIIIOJIHEHHUS: K DK3aMEHAIMOHHOW CECCHUHU.

OpueHTUPOBOYHBINA 00BEeM pacueTHO-Tpaduueckas paboTel: He MeHee 10 cTpaHuil.

MeTon onieHKu: NATHOAIUIbHAS.

8. OueHo4YHBIC MaTepHAJIbI IPOMEKYTOYHOM aTTeCTALMHA

5-s nemuss ceccus, 3awem ¢ oyeHKou
Konmponupyemwie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 IIK-4.1 I[IK-4.2 [IK-4.3 IIK-4.4
Bomnpocrei/3ananus:

1. IIpuHIMIIBI TOCTPOCHUS N300PAXKEHNH CHUMAEMBIX 00BEKTOB KaJIpOBBIMU U CKaHEPHBIMU
CBEMOYHBIMU CUCTEMAMU.

2. T'eomeTpuueckue CBOMCTBAa a’POKOCMHUYECKHX M HA3€MHBIX CHUMKOB, MOJYyYaeMBbIX
KaJIpOBBIMH U CKaHEPHBIMU CHEMOYHBIMU CHCTEMaMU

3. DIIeMEHTHI BHYTPCHHCTO U BHCUIHCTO OPUCHTUPOBAHUA KaAPOBOTO CHUMKA.
4. q)OpMy.HI:I CBA3H KOOPAWHAT COOTBCTCTBCHHBIX TOUCK CHUMKAa U MCCTHOCTHU

5. BnusHue omMOOK BBICOT TOYEK OOBEKTa HAa TOYHOCTH Omnpe-ACIICHUA WX IJIAHOBBIX
KOOpAUHAT M0 OAMHOYHOMY CHUMKY

6. Onpenenenye 31eMEeHTOB OPUEHTUPOBAHUS CHUMKA 110 OTIOPHBIM TOUKaM

7. KoopauHatsl ¥ apaijiakchl COOTBETCTBEHHBIX TOUEK Ha CTepeonape CHUMKOB
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8. DyeMeHThl B3aMMHOI'O OPMEHTHUPOBAaHUS CHUMKOB. ONpeneseHue 3JIEMEHTOB B3aUMHOTO
opuentupoBanusd. Iloctpoenue pororpamMmerpryeckoit Moienu

9. Buemnee opueHTHpoBaHHE (OTOTPAMMETPHYECCKOW MOJACIN. OJEMEHTHI BHEITHETO
OpPUEHTHPOBaHUS (POTOTPAMMETPUUECKON MOJENN

10. OnpeneneHue 31€MEHTOB BHEIIHETO OPUEHTUPOBAHUSI MOJEIHM U 3JIEMEHTOB BHEIIHETO
OpPUEHTUPOBAHUS MAPHI CHUMKOB 110 OTIOPHBIM TOYKAM.

11. Ha3znavenwue u kinaccudukamus MeTofoB GoToTpranryassuun. CriocoObl ypaBHUBAHUS

12. Hudposoe TpanchopMHpOBaHHE CHUMKOB B OPTOTOHAJLHYIO MPOCKIIUIO M B TIPOCKITUIO
KapThl

13. Co3nanue udpoBeIX (POTOMIAHOB MO MEPEKPHIBAIOIIUMCS CHUMKAM
14. Ludposeie monenu penbeda. Onpenenerue. CriocoOb! moxydeHus. MeTOAbI OLICHKH

15. CucreMsl KOOpAUHAT CKaHCPHBIX ChEMOYHBIX CHCTEM: OINTHUKO-MEXaHWMYECKUX |
OIITHUKO-3JICKTPOHHBIX CKaHCPOB, PAANOJIOKATUOHHBIX U JIA3CPHOJIOKAIIMOHHLIX ChbEMOYHLIX CUCTCM.

16. MeToasl moay4YeHUs: CTEpEOIap KaApOBbIX U CKAHEPHBIX CHUMKOB
17. MeTopl CTepeOCKOMMYECKOTO HAOMIOAEHUS U U3MEPEHUS U IU(PPOBBIX CHUMKOB
18. BHyTpeHHEe OpUEHTHUPOBAHUE KAIPOBBIX CHUMKOB

19. Omnpenenenve KOOpAWHAT TOYEK MECTHOCTHM MO TAape€ CHUMKOB METOAOM JABOMHOH
oOpaTHO# (poTorpaMMeTPUIECKON 3aCEUKH

20. TouyHOCTH OIpeaesIeHUs] KOOPIUHAT TOUYEK MECTHOCTH IO Mape KaAPOBBIX CHUMKOB
21. TexHONOTUU TOCTPOCHUS CeTeHl (HOTOTPHAHTYIISALIUH.
22. OueHka TOYHOCTH LU(POBBIX (POTOILUIAHOB

23. Mertoasl (oTorpaMMETpUUECcKOi O0O0paOOTKM ONWHOYHBIX M CTepeornap CKaHEpHBIX
CHMMKOB 10 3HaUEHHSIM 3JIEMEHTOB BHEIIHETO OPUEHTUPOBAHMS CKAHEPHON ChEMOYHOM CHCTE-MBI U
KOOPHMHAT OMIOPHBIX TOYEK.

24. OcHOBHBIE CTy4au Ha3eMHOM cTepeo(OoTOrpaMMETPUIECKON CHEMKH
25. IlpoekTupoBaHre Ha3eMHOU (POTOCHEMKH

26. Coznanue uQpoBBIX MojeIel penbeda

27. TpexmepHble J1a3epHble cKaHepbl. [ [puHIMIIBI CKaHUPOBAHUS

28. Coznanue nU(pPOBBIX BEKTOPHBIX MoJeNeil 00BEKTOB IO MaTephajaM TPEXMEpPHOIo
Ja3epHOT0 CKAaHUPOBAaHUS U (POTOTPAMMETPUIECKUM CIIOCOOOM.
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29. CniocoObI KamuOPOBKH (POTOCHEMOUHBIX CUCTEM
30. OcHOBHBIE TPUHIIMIIBI ABTOMATUYECKUX U3MEPEHUI HA CHUMKAX

31. HeoOxomuMo paccuuTaTh JOMYCKM Ha Bce (POTOrpaMMETPUUYECKHE IMPOIECChl IMPHU
MOCTPOEHUH CeTH (DOTOTPUAHTYIISILIUU:
a) IOIYCK M3MEPEHHs] KOOPAMHATHBIX METOK ITPH BHYTPEHHEM OPUEHTUPOBAHUU
b) momyck 1Mo 0CTaTOYHBIM MOTIEPEYHBIM MapajiIakcaM
C) JIOMyCK MO TUIAHOBBIM M BBICOTHBIM OINMOKaM Ha TOYKax B 00Ja-CTH TpoiHOTO M Ooiee
MEPEKPBITH
d) mpubnu3uTenbHOe 3HaUeHUe Oa3nca pororpadupoBaHuUs
€) cpellHue OLIMOKU Ha OMOPHBIX M KOHTPOJIHBIX TOYKAaX MOCJIE€ BHEITHETO OPUEHTUPOBAHUS
[TpousBenena aspochbeMka aHAIOrOBOM Kamepoi. Pasmep kanpa 23 / 23 cM, TUKCENTbh CKAHUPOBAHUS -
12 mxM, ¢pokycHoe paccrosiue - 153.5 mm. CreMka mpousBeicHa B JBa MapuipyTa Mo 3 Kajapa B
kaxaoM. Macmtad ceemku 1:10 000. Tpebyercst momydnuts Tono-rpadudeckyro kapty macirada 1:2
000 c BeIcOTOM ceueHus penbe-da 1 M.

32. BBIYUCIUTH TOYHOCTD ONPEAENIEHUS TUIAHOBBIX U BBICOTHBIX KOOPJIMHAT.
Crepeomnapa CHUMKOB ToiydeHa LudpoBoii cpenHedopmarHoit ka-mepoit Hasselblad H4d 60 c
pa3mepoM mukcens Marpuibl 6MkM. PokycHoe paccrosHue 81.8Mm mmm 13633 mukcens, ¢popmar
kagpa B MuunMerpax 40.2x53.7 nau 6708x8956 coorBeTcTBEHHO B nuKcensx. Koporkas cropoHa
KaJpa HampaBjieHa BIoJib mojera. CeMka BbimojiHeHa ¢ BbicoTbl H=2000 M ¢ mpomoiabHbIM
MEPEKPHITHEM MEXKTY CHUMKaMu p=60%. To4HOCTh M3MEpEHNI KOOPAMHAT U MapalIakKCOB IPUHATH
paBHOM 0.5 nukcens, T.e mx=my=mp=mq=m= 0.5 nukcesns, Wi BbIPa3UThb B MUKPOHAX YMHOXXUB
0.5 Ha pa3mep MUKcems H300paKeHUsI.

33. 3amanue 1 IlogcuuTarh paspenieHUe CHUMKOB, C TE€M, YTOOBI OMPEACITUTh JOCTATOYHOE
OHO OyJeT WM HeT Uil AeU(ppUpoBa-HUS METKUX 00BEKTOB ( OT 5 MM U BBIIIE).
3amanue 2 Uto HE0OXOAMMO clenarh, 4YTOObl pa3pelIeHne CHUMKOB YIOBJIETBOPSIIO MOCTABICHHON
3ajaue.
Heo6xonumo BBIMOTHUTH CheMKY (hacajia 37aHus CO CIEAYIOUIMMHU pasMepamu: JuymmHa L = 15 m,
Bbicota H = 10 M. Paccrosinue 1o o0bekra 30 M.
CpeMKy mpearnonaraercsi BBINOIHATh nudposoi kamepoit SONY DSC-P200 ¢ pasmepom mMarpuiibl
(popmar cuumka) 3072x2304 pix u poxycHsiM paccrosHueM f = 3072 pix . OOpaOOTKy CHHUMKOB
OyaeM BBIMONHATh Ha IUGPOBOH (hOTOrpaMMETpHUEcKoil CUCTeMe, O0eCIeunBaIONIeii TOYHOCTH
M3MEPEHUs MPOAOJIBHBIX MapauiakcoB nopsaka 0.5 mukcens, T.e. mp = 0.5pix.

34. 3aganue 1. BeryuciauTh 3axBaT TOPU30OHTAIBLHOIO U BEPTUKAJIBHOTO Kajpa sl JaHHOTO
OTCTOSIHUSL.
3ananue 2. PaccunTarh ONTUMANIBHBIE YCIOBHS ChEMKH.
Heo6xonumo BBIMOTHUTH CheMKY (hacajia 37aHUs CO CIEAYIOUIMMHU pasMepamu: JuymmHa L = 15 m,
Bbicota H = 10 M. Ilo ycnoBusiM pe-ainbHOM MECTHOCTH MOAXOABI K TJaHHOMY OOBEKTY OrpaHHYEHBHI,
mupuHa ynuiel Bcero 10 merpoB. HeoOxoauMo moiyduTh TpeXMEpHYIO MOJENb 3Toro (acama B
JIOKaJIbHOHM cucteme KoopauHat oobekta OXYZ ¢ TOYHOCTBIO ONpeAeTIeHNs KOOPAUHAT TOYEK 3TOU
Mozmenu He Xyxke lcm. IIpomonbHoe mnepekpsiTue Px Bo3bMeM paBHbIM 60% . CbeMky
MPEIoIaraeTcs BBIOIHATH IudpoBoit kame-poit Nikon D3100 ¢ pazmepom marpunsl — 23.1 x 15.4
MM U (pokycHbIM paccTosiHueM (f) — 18 MM. OO6paboTKy CHUMKOB OyAeM BBIMIOJIHATH Ha U(PPOBOH
¢dororpamMmmeTpudeckoii  cucremMe, OO0eCIeUMBAIONICH  TOYHOCTh  HM3MEPEHHS  MPOJOIBHBIX
napasuiakcoB nopsaka 0.5 nukcens, T.e mp = 0.5pix.

35. BeuucauTh npeneabHyio omuOKy onpeaeseHus BhIcOoTh (nenbra h npen) mo [IMP npu
co3aaHuu (OTOIIAHOB.
Crepeonapa CHUMKOB ToiydeHa IudpoBoil cpeanedopmarHoii ka-mepoit Hasselblad H4d 60 ¢
pasMepoM mHKcenss Marpuilbl 6MkM. DokycHoe paccrostHue 81.8Mm mmu 13633 mukcens, ¢popmar
kaapa B muuuMerpax 40.2x53.7 unu 6708x8956 coorBeTcTBeHHO B mukcensx. Koporkas cropona
KaJpa HampasieHa BAoJb mnojera. CheMka BbIONHEHAa ¢ BbIcOTb H=2000 M ¢ mpomoiabHBIM
MEPEKPBITUEM MEXAY CHUMKamMu p=60%.
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36. BpluncauTh €IMYMHBI MX, My U MZ TOYEK MECTHOCTH, OINPENEIEH-HBIX [0 CTEpeonape
caumkoB Macmraba 1:5000, momyuenHoit ADA ¢ f =150 mm u dopmarom kampa 23x23 cwm, ¢
IIPOAOJIBHBIM NiepeKkpbITHEM 60%.

Bynewm cuntath, 4TO Ha cTepeonape CHUMKOB TOUYKH OBLIM U3MEPEHHI C OMHUOKaMU mx=my=mz=+/-
0.01 mm

37. BbIUMCIUTD BETUYHMHY CMEILEHUSI TOYEK Ha CHUMKE, BBI3BAHHBIE PElbe)OM MECTHOCTH.

MakcuMalibHbI€ MPEBBIMIEHU HA MECTHOCTH cOCTaBIsItOT 100 M.
Crepeonapa CHUMKOB ToiydeHa IudpoBoil cpeanedopmarHoii ka-mepoirt Hasselblad H4d 60 ¢
pasMepoM mHKcenss Marpuilbl 6MkM. DokycHoe paccrostHue 81.8mMm mmu 13633 mukcens, ¢popmar
kaapa B muuuMerpax 40.2x53.7 unu 6708x8956 coorBeTcTBeHHO B mukcensx. Koporkas cropona
KaJpa HampamieHa BAoJb mnojera. CheMka BbIONHEHAa ¢ BbICOTb H=2000 M ¢ mpomoiabHbIM
MEPEKPBITUEM MEXAY CHUMKamMu p=60%.

38. 3aganue 1.Paccuntars onTUMaNbHbIE MTAPAMETPHI CHEMKH.
3aganue 2. Kak M3MEHATHCS MapaMeTphbl, €CIM TOYHOCTHIO OMpEe/ie-JIEHHUs] KOOPAUHAT TOYEK 3TOU
Monenu norpedyercs He xyxe 0.5cm
Heo6xonumo BBIMOTHUTH CheMKY (hacajia 37aHus CO CIEAYIOUMMHU pasMepamu: JuyimHa L = 25 M,
BbicoTa H = 12 M. HeoGxonnmMo momy4yuTh TpeXMEepHYI0 MOJIeIb 3TOTo (hacajia B JIOKAIBHOM cucTeme
koopauHaT oobekTa OXYZ ¢ TOYHOCTBIO OIpEesICH ] KOOPAUHAT TOYEK 3TOM MOJENN He Xyxke 1cm

[IpononsHOoe mnepekpsiTue Px Bo3pMeM paBHbIM 600%. CbeMKy NpeamnosnaraeTcss BBIIOIHATH
mugpoBoit kamepoit Nikon D700 (4256 x 2832), f=6115 nukc. OOGpabOTKYy CHHMMKOB Oynem
BBINOJIHATH Ha IU(POBOI POTOrpaMMETpHUUECKON CUCTEME, 00ECTIEUMBAIOIIECH TOUHOCTh U3MEPEHUS
NPO-JI0JIBHBIX MapasiakcoB nopsaka 0.5 nukcensd, T.e mp = 0.5pix.

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

OcnosHnas tumepamypa

1. Yubynuue A.I. dotorpammerpus: Y4eOHHK s CTYAEHTOB BYy30B, OOydY. IO Harp.
noaroroBku 21.03.03 "I'eone3us u qucranu. 3ouauposanue” ( 6akanaBpuar) u 21.04.03 "T'eone3us u
aucTaHIl. 30HHAupoBanue" ( Marucrparypa). / A.I. Unbynuues. - U3n-80 MUNT'AuK, 2022.. - 328 -
978-5-91188-080-4. - TexcT: HEMOCPEACTBEHHBIM.

2. CocraBurens: CxpsinuipiHa T.H., YrkonoBa A.B. Kypc nekuuii no aucruruinHaM «OCHOBBI
apXUTEKTYpHOH (HOTOrpaMMeTpum» M «ApXUTEKTypHas (oTorpaMMeTpus»: YuebHoe mocodue. —
M.: MUNT'AuK, 2020. - 127 c. Un.

Jlononnumenvuas numepamypa

1. NucTpykiius mo  gororpaMMeTpuyecKuM  paboTaM TMpU  CO3MaHUU  IHQPPOBBIX
tonorpaduueckux kapt u wiaHoB. ' KIMHIT (THTA)- 02-036-02. / U3mnarensctBo [IHUUTAuK, 2002.
- 100 - TekcT: HEMOCPEACTBEHHBIN.

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

IIpogheccuonanvruvie 6azvi Oanuvix

1. http://www.racurs.ru/wiki/ - Odwunuaneueiii cait koMmmanuu Pakypc. DiekTpoHHas
oubmmoreka Buku-dotorpammerpust

2. https://www.garant.ru - UadopmanmonHo-nipaBoBoii moprain "['apant"

Pecypcor « Unmeprnem»
1. http://photogrammetria.ru/ - Opunmansusrii caidT komrnanuu HITIT dotorpammerpus.
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2. https://docs.cntd.ru/document/1200133756 -  DnexTpoHHbIi  (GOHI  TPaBOBBIX U
HOPMAa-TUBHO-TCXHUYCCKHUX JOKYMCHTOB

9.3. [IporpammHoe o0ecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH OCylIeCTBJIEHUH 00pPa30BaTeIbHOIO NpoLecca no JUCIUIIUHE

Ilepeuenv npoepammnozo obecneveHus

(0b6HO6B1EHUE NPOU3BOOUMCSL NO Mepe NOABIEHUS. HOBbIX 8ePCULL NPOCPAMMDbL)
1. I'C Ilanopama;

2. Axioma;

3. Agisoft Metashape;

4. TZip;

5. Microsoft Office;

6. PHOTOMOD;

Iepeuenb uHGOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOGIEHUE BBINOTHAEHCA eXHCEHEOETbHO)

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

Crnenman3upoBaHHas J1abopaTopust
ABtomaru3upoBa"Hoe padouee mecto (APM) - 46 mT.
Kommnekrsl 9BM cnennanu3upoBaHHbie - 47 1IT.
Mapkepnas gocka - 4 mr.

[TpoekTtop - 3 wT.
KomMmextsr 9BM - 10 miT.

10. MeTonuyeckue yKazaHusi 10 OCBOCHHUIO IMCIUIIMHBI (MOXYJIA)

C uenpio yCHEenHoro OCBOCHUsI JAHHOTO IPeMETa CTYIEHTY HEOOX0IMMO BBIMOIHSTH JIOMAIIHUE
paboTHI MO YKa3aHHBIM MpEnojaBaressiM TeMaM U IMPEICTaBICHHBIM Ha 3aHATHSAX MarepuanaM. J[is
Oosee  yCHEIIHOTO  BBIMOJHEHUS  pabOThl  CTYIEHTY  Mpeajaraercsi  HCIOJIb30BaHUE
y4eOHO-METOJUUYECKUX MaTeprajoB, COOTBETCTBYIOIIUX YKAa3aHHOM TeMe.

CaMocTtosTenbHast paboTa CTyJICHTOB ONKCHIBACTCS U PETYIUPYETCS:

- MeronnyeckuMu peKOMEHIAUSIMU IO JUCIUILIUHE;

- MeTonuyeckuMi PEKOMEHIAIMSIMHU 10 OpPraHU3AIMKH CaMOCTOSTEIHHOM pPabOThl CTYIACHTOB
MUUT'AuK;

Onucanue 603moxcnocmeii usyuenusn oucyunaunvt auyamu ¢ OB3 u uneanuoamu

[Tpu HEoOxonuMOCTH 00YUYEHHS! CTYICHTOB-UHBAIM/IOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
30pOBBSl  ayAMUTOPHBIE 3aHATUA MOTYT OBITh 3aMEHEHbl WM JIONOJHEHBl H3yYEeHUEM
MOJTHOTEKCTOBBIX  JIEKIUMW, TMpPEe3eHTalluii, BHACO- U  aygAuOMarepuajioB B  AJIECKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DUOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHHS
MoAOUPAIOTCS B aallTUPOBAHHBIX K OTPaHUYEHUSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTarnuii). BeiOop MeTo0B 00ydYeHUSI 3aBUCHT OT WX JOCTYIMHOCTH JUIsl UHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI U1 WUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOXKHOCTSIMHU
30pOBBS pa3zpaldaThiBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH MCUX0()HU3NUIECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbS TAKUX 00YUYaIOLIUXCS.
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