MUHUCTEPCTBO HAYKHU U BBICHIETO OBPA3OBAHU A
POCCHUIMCKOI ®EJIEPALINN
denepanbHOE TOCYIaPCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE YUPEKACHUE
BBICITIIETO OOpa30BaHUS
MOCKOBCKWI TOCYIAPCTBEHHbBI YHUBEPCUTET
I'EOAE3UN U KAPTOI' PAOUU
(MUUT'AuK)

3a04HbBIN QaKyabTeT
Kadenpa dhotorpammerpun

' % JTOKYMEHT MOJAMUCAH

%\; MIEKTPOHHOI NOANHUCHIO «YTBEPXIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO
JHetictBurenen: ¢ 21.07.2025 o 14.10.2026 16 (beBpaJISI 2024 T

PABOYASI IPOTPAMMA JTMCHUTIJIMHBI (MOIYJIS)
WHKEHEPHASI TEOJIE3USI

«b51.0.03.09 DPOTOI'PAMMETPUS»
VYpoBeHb BbICIIEr0 00Pa30BaHUsA: CIICIIUATUTET

CnenuanbHocts: 21.05.01 Ilpuknagnas reone3us

Hamnpasnennocts(nipoduiib) moarotoBku: MHXEHEPHO-TEOIE3MUIECKOE 00CCIIEUCHHE CTPOUTENHCTBA
1 KCIUTyaTanui 00beKTOB HETEra30BOTO U SJHEPTETHYECKOTO KOMITIIEKCOB

KBanudukanms (cTerneHb) BHITYCKHUKA: CIICITAATTUCT
dopma oOyueHHUs: 3a09Has
I'on Habopa (mpuema Ha oOydenue): 2024

Cpox nosrydeHust 00pa3oBaHuUs: 5 nmet 8 mecsma(-eB)

OGT»CM: B 3a4CTHLIX €AUHHAILIAX: 3 3.C.
B akajeMuyeckux yacax: 108 ak.u4.

Mocksa, 2024
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Pa3padoruukmu:

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

H.

Honent kagpenpst @ororpammerpuy, K.H., 101eHT Kypkos B. M.

Pabouas mporpamMma IMUCHMIUIMHBI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC
BO no cnenmanprocT 21.05.01 Ilpukiannas reoaes3usi, yTBepKISHHOTO MpUKa3oM MuHOOpHAyKH
ot 11.08.2020 Ne 944

CormnacoBaHue U yTBEPKACHUE

Ne | Monpasaenenne OTBeTCTBEHHOE BUO Busa Jlara, IpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 |3aounsrii pakynsrer | [Ipemcemarennb JIutBunenko M. B. Paccmorpeno | 15.02.2024, Ne 1
Y4ebHo-meTonu
YECKOU
KOMHCCUU
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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:

- (QopmupoBaHME TOHATUH O COBPEMEHHBIX TEXHOJIOTHAX CO3JaHUs U  OOHOBIIEHUS
Tonorpad@UyecKux M KaJacTPOBBIX KapT M IUIAHOB M CO3AAHUS APYTUX TOKYMEHTOB O MECTHOCTH
(dbororpamMmmeTpUYECKUMHA METOJIAMH

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

- TMOJy4YeHHE KOMIIETCHLUH, MO3BOJSIOIUX OOOCHOBBIBATh ONTHUMAJIbHbIE BapUAHThl TEXHOJIOTHM
CO3/1aHusl U OOHOBIIEHUS TOMOTrpaduYeCcCKUX U KaJaCTPOBBIX KApPT U IJIAHOB U PEIICHUS MPUKIAIHBIX
3aj1a4 (oTorpaMMeTpUYECKUMH METOIaMU;

- 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

3name:

OIIK-1.1/311 reomerpuyeckue u Gpu3nyecKue OCHOBBI BBICIIECH T'€0I€3UH  TOYHOCTHBIE
OTrpaHUYEHUS IPOCTPAHCTBEHHBIX, JIMHEHHO-YITIOBBIX U BBICOTHBIX CETEN

Ymems:

OIIK-1.1/YM1 0OBACHATE M HOKa3BIBATh C IIOMOINBID MAaTEMATHYECKHUX METOIOB
KaueCTBCHHBIX CBSI3ed MEXKIYy U3MEHEHUSMU TCOMETPHUECKHX H  (U3HUECKHX
reoe3nYeCKuX BEIUINH

Braoems:

OIIK-1.1/Hs1 aHaJIUTHYECKUMHU u YUCIICHHBIMHA MeToIaMU peLeHus
HAYyYHO-TEXHUYECKHX 3aJau TIe0/Ie3Ud C NPUMEHEHUEM BBIUUCIUTEIBHON TEXHUKH,
MPUMEHSATh METO/IbI YUETa BO BPEMEHU T'€OMHAMUYECKHUX MTPOLIECCOB

OIIK-1.1/HB2 criocobamu anpuOpHO# OLEHKH TOYHOCTH Ie0Ie3MUECKUX MOCTPOCHUI
OIIK-1.2 Ucnonp3yer ¢hyHIaMEHTaNbHBIC 3HAHMS JUIsl PEHICHHUS 3a7ad MpodeCcCHOHATBLHON

NEATENBLHOCTU B 00JIACTH T€ONE3UU
3name:
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OIIK-1.2/311 w™metompl W 3aJa4d BBHICHICH TEOAC3WM KAaK HAyKH, 3aHUMAIOICCs
ompeneneHueM GOpPMBI U pa3MepoB 3eMilH, €€ BHEITHET0 IPABUTAIIMOHHOTO TMOJS U UX
W3MEHEHUH BO BPEMEHHU, TIEOJE3MUYECKUE CHUCTEMbl KOOpAMHAT M BBICOT, HX
HCTOPUYECKUE peaTh3allun

OIIK-1.2/312 anropuTMbl ypaBHUBAaHUS I€OAEC3MUECKUX CETEH

Ymems:

OIIK-1.2/¥ml o0OpabareiBaTh ¥ NPOU3BOAMTH OIEHKY TOYHOCTH BBICOKOTOUHOTO
T€OMETPHUECKOTO HHUBEIHPOBAHUS U TPUMEHSIEMBIX METOIOB PEIICHHs MPHUKIATHBIX
3a/1a4 BBICILIEH I'€OHEC3UH

Bnaoemw:

OIIK-1.2/HBl  BbImoIHEHHWEM H  00pabOTKONW  TeoNe3WYeCKUX HU3MEpEeHUil B
T€0/Ie3UYECKUX CETIX

OIIK-1.3 Ananu3upyeT HIpPUYMHBI CHUXKEHMSI KayecTBAa TEXHOJOTMYECKUX IPOLIECCOB U
npemiaraeT QQEeKTUBHbIE CIIOCOOBI MOBBIIICHUS KadyecTBAa MPOM3BOACTBA palboT mpH
BBITOJIHEHUH PA3JIMYHBIX TEXHOJIOTUYECKUX ONepaluit
3nams:
OIIK-1.3/3n1 TEOPETUYECKUE TTOJIOKEHHUSI B OCHOBE COBPEMEHHOM
re0J1e31H,IPAaKTUUECKUE OTPAHNYECHUS HA TEOPETUUECKHE BBIBOJBI U OCHOBBI T€OMETPHUU
B IIPOCTPAHCTBE U CPEePOUTUUECKON T€0Ie3UH Ha HIUIUIICOUIE

OIIK-1.3/382 OcHOBHBIE 3Tambl M I[IOCJIENOBATEIHLHOCTL BBIIIOJHEHUS IMOJIEBBIX U
KaMepaJibHbIX TOnorpad0-reoie3ndecKux U a’dpodoTochEMOYHBIX PaboT

Yuvemo:

OIIK-1.3/YM] omeHMBaTh W BHIBOAWTH KOJHMYECTBEHHBIE CBS3M MEXKIAY H3MCHCHHUSMH
TEOMETPUYECKHX U  (U3MYECKHX TEONe3MYeCKHMX BENUYHMH, 00pabareiBaTh U
aHAJIM3UPOBATh COBPEMEHHbBIE T€OE3UUECKUE U3MEPEHUS

Brnaoems.:

OIIK-1.3/HB]l MeromamMy KOJIMYECTBEHHOIO M KAYECTBEHHOIO aHAIN3a IeONE3UYECKUX
JTAHHBIX JIJIS BBISIBIICHUS T€OITMHAMUYECKUX MIPOILIECCOB

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

OIIK-1.4 /leMOHCTpUpPYET HaBBIKM MCIOJIb30BaHUS COBPEMEHHBIX MHCTPYMEHTOB U METOOB
IUTAHUPOBAHMSI U KOHTPOJI IPOEKTOB, CBA3AHHBIX C OCJIOKHEHUSMH, BO3HMKAIOIIMMH IIPU
MIPOU3BOACTBE PaboT

3nams:

OIIK-1.4/311 oCHOBHBIC NPUHIMUIIBI PEIICHUS 3aJa4 MaTeMaTH4YeCKOM TeOJe3UH Ha

IJIOCKOCTH, Ha c()eporie U B IPOCTPAHCTBE

Ymemu:

OIIK-1.4/¥Ym1 mnpeoOpa3oBbIBaTh MaTeMaTHYECKUE KOOPAMHATHI M aHAJM3UPOBATH

HAy4YHO-TEXHUYECKYIO JTUTEPATYPY

Braoemy:

OIIK-1.4/HB1 CIIeIMaIu3UPOBAaHHON Hay4HOU, MPOU3BOJICTBEHHOM u

npodeccroHaIbHON TEPMUHOJIOTHEH

[IK-4 CnocoGeH BBIMOIHATH KOMIUIEKC TEXHOJOTHYECKHX OTEpPAIMH IO CO3IaHHI0 TPOTYKTOB
npodeccuoHanbHON 1eATEeNbHOCTH Ha OCHOBE MCIOIB30BaHUS JTaHHBIX I€OJ€3UH, TUCTAHIIMOHHOTO
30HAMPOBAHMSI, HABUTAIIIOHHBIX CITyTHUKOB 3€MJIH
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[IK-4.1 BpimonHseT omnepanuu MO CO3JAAHUI0 KOCMHYECKHUX TMPOAYKTOB Ha OCHOBE
HCIIONIL30BaHMs JaHHLIX /]33

3namo:

[MK-4.1/386 [IpuHIMIBI UHTETPAIMHA JAHHBIX JUCTAHIIMOHHOTO 30HIWPOBAHUS 3eMIIU
(33) ¢ reonnpopMaiMOHHBIMUA CUCTEMAMHU

Ymemns:

[1K-4.1/YM7 BemonusaTh omepanuu 1o o0paboTke CHyTHUKOBBIX AaHHBIX JI33 B
['MC-niporpammax, BKJIIO4asi Co31aHue MU(PPOBBIX MOEIeH penbeda

Braoemy:

[IK-4.1/HB7 HaBblkaMH  HCIIOJIB30BAHUS  COBPEMEHHBIX  I'€OMH(OPMAITMOHHBIX

TEXHOJIOTMA M IPOrPaMMHBIX KOMILJIEKCOB JUISl CO3JaHUS, BU3yalU3allUd U aHaJIW3a
KOCMMUYECKHX IIPOAYKTOB Ha OCHOBE JaHHbIX /[33

[1K-4.2 KoopauHupyet onepamuu mo GotorpaMmmeTpruieckoi 00padoTke ganabIx /33
3namo:
[1K-4.2/3u4 OcHoBHbIE 3Tanbl U METOIBI (HOTOrpaMMETpUUYECKON 0OpabOTKU JAHHBIX
TUCTaHIIMOHHOTO 30HaupoBaHust 3emnu (/133), BKiIouas oprorpaHchHOpMUPOBaHUE,
cTepeooTorpaMMEeTpHIO U co3laHne IU(PPOBBIX Mojienell penbeda
Ymemu:
[MK-4.2/¥YM2 Hcmonb30BaTh COBPEMEHHBIE TEXHOJOTHH IS CO3aHUS M OOHOBJICHHS
Tormorpaguyeckux W  TEMaTHMYeCKMX KapT N0  pe3yabratam  JemupoBaHHS
BUACOMH(DOPMAIIMH, BO3AYIIHBIM, KOCMHUYECKHM W Ha3eMHBIM H300paKeHUAM
(cHuMKaM) (oTorpaMMeTpHYECKUMH METOJaMM, a TaKXkKe JUIl CO3IaHUI0 IH(PPOBBIX
MOJIeJIell MECTHOCTH
[1K-4.2/YM5 KoHTpoaupoBaTh Ka4e€CTBO MOTyYaeMbIX MTPOILYKTOB
Braoemy:
I[IK-4.2/HB2 HaBbikamu s CcO34aHWST ¥ OOHOBIEHHUS TOMOTPapUYECKUX H
TEMAaTHYECKHUX KapT IO pe3yibTaraM JAemu(ppoBaHus BHICOUH(OPMAIIUY, BO3IYIIHBIM,
KOCMUYECKMM W Ha3eMHbIM H300pakeHHsIM (CHMMKaM) (pOTOrpaMMeTpHYeCKUMHU
METOJIaMH, a TAKKe JUIs CO3/1aHusl HU(POBBIX MOZIEIeH MECTHOCTH
[1K-4.2/HB4 HaBbikaMu HcTIONb30BaHUsl coBpeMeHHbIX I IC-niporpaMMHBIX KOMILJIEKCOB
Ui oTOrpaMMETpUIECcKOi 00pabOTKK U MHTETrpanuu AaHHbIX /133

[1K-4.3 Bemonsser nemudpupoBaHrie MaTepruatoB KOCMUYECKOW ChEMKH
3nams:
[1K-4.3/388 OcHOBBI TMCTAaHITMOHHOTO 30HAUpoBanus 3emn (/133)
Ymemo:
[1K-4.3/YMm7 TlpoBoauTh KaMepaidbHOE ICIIMPPUPOBAHUEC KOCMHYECKHX CHHUMKOB C
UCIOJIb30BaHUEM reOUH()OPMALIMOHHBIX TEXHOJIOTHI
Braoemy:
[IK-4.3/HB2 HaBbikamu s CcO34aHWsT ¥ OOHOBIEHHUS TOMOTPAapUYECKUX H
TEMaTHYECKUX KapT MO pe3yibTaraM JeHu(ppoBaHUS BUICOMH(DOPMALINU, BO3IYITHBIM,
KOCMUYECKMM W Ha3eMHbIM H300pakeHHsIM (CHMMKaM) (POTOrpaMMeTpHYeCKUMHU
METOAAMH, a TAKXKe JUIsl CO3MaHus U(PPOBBIX MOJIENIel MECTHOCTH

[1K-4.4 Co3maer Temaruueckne HH(POPMAIMOHHBIC MPOAYKTHl Ha OCHOBE HCIIOJIIb30BaHMSA
JaHabex 133

3name:

[1K-4.4/3u7 IlpuHIUOBl CO3AaHUS TEMAaTWYECKUX HMH(POPMAIIMOHHBIX MPOIYKTOB,
CTaHIApThl M TpeOOBaHWSA K TIeOWH(POPMALMOHHBIM TPOAYKTAM, OCOOEHHOCTH
UHTErpaluy JaHHbIX J[33 ¢ ApyruMu reofie3n4ecKUMHU JaHHBIMU
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Ymems:

[1K-4.4/YM8  BpmonHaTh  00paboTKy W wHTerpanuto  gaddeix /133 B
reoMH()OPMAITIOHHBIX CUCTEMaX

Braoems:

[1K-4.4/HB8 Hasbikamu pabotel ¢ ['MC-mporpamMmmamMu, MHCTPYMEHTAaMHU CO3/1aHUS U
PEeIaKTUPOBAHUS TEMATHUYECKUX MH(POPMALMOHHBIX MPOJYKTOB, METOAAMHU 00€CTICUCHHS
KauecTBa U aKTyaJIU3aluy JaHHBIX

[1K-4.4/HB9 ITporpammubIMHu nlakeTaMu 00padotku /133
3. MecTo aucuMiuinHbl B cTpykrype OIl

Huctummmaa  (Moxynb) B1.0.03.09 «dororpamMMeTpus» OTHOCUTCS K OOSI3aTEIBHOM YacTH
o0pazoBaTeIbHOM MPOTPaMMBI U U3ydaeTcsl B ceMmecTpe(ax): 5.

B nmpomecce wu3ydeHHs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K pEUICHHIO THUIIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycMmorpeHHbix POI'OC BO wu  obOpasoBarenbHO
MPOTPaMMOii.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI
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5. Conepxxanue 1MCUMILTAHBI (MOLYJIS)
5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXKYTOYHOM aTTECTALIMU HE YKA3bIBAOTCSI)
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Pa3gen 1. ®ororpammerpust 104| 12 16| 76| OIIK-1.1
Tema 1.1. Beenenue B 8 1 1 6| OIIK-1.2
(dboTorpammeTpuIo OIIK-1.3
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Tema 1.2. I'eomeTpryeckue 10 1 1 g| OIIK-1.4

CBOMCTBA a9POKOCMHUUECKHX U 1IK-4.1
Ha3eMHBIX CHUMKOB, IIOJIy4aeMBbIX 11K-4.2
KaJPOBBIMH M CKAHEPHBIMU [1K-4.3
ChEMOYHBIMHU CHCTEMAMH. I1K-4.4
Tema 1.3. Teopust OoAMHOYHOTO 9 1 2 6

KaJpOBOT0 CHUMKa
Tema 1.4. Teopust mapsel kagpoBbix | 11 1 2 8

CHUMKOB.

Tema 1.5. @oroTpuanryasanus. 12 2 2 8
Tema 1.6. TpancpopmupoBanue 11 1 2 8
KaJIpOBBIX CHUMKOB.

Tema 1.7. Hudpossie moaenun 11 1 2 8
penbeda U MEeCTHOCTH.

Tema 1.8. Ocobennoctu 11 1 2 8
(hoTorpamMMeTpUIECKON

00pabOTKH a’p0 M KOCMHUYECKUX
CKaHEPHBIX CHUMKOB.

Tema 1.9. Hazemnas 10 1 1 8
(dboTorpamMmeTpus U JIa3epHOE

CKaHHpOBaHUE.

Tema 1.10. MeToasl ¥ TEXHOIOTHA 11 2 1 8

CO3JaHHs U OOHOBJICHUS KapT 110
MarepHajgaM a’dpoKOCMHUYECKUX
CHUMEKOB. ABTOMaTH3aIUI
¢doTorpaMmeTpruUEeCcKIX padoT.

Hroro 104 12 16| 76

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

Pazoen 1. ®omozpammempusn

Tema 1.1. Beeoenue 6 ghomoepammempuio

dororpammerpust U obsactu ee mpumeHeHus. Kpatkuit 00630p ucropuu ¢oro-rpammerpun. Poib
POCCHUHCKUX YUEHBIX U HHIKCHEPOB B Pa3BUTUU (OTOrPAMMETPHH

Tema 1.2. FeOMempuquKue ceolicmea ASPOKOCMUHECKUX U HA3ZEMHbILX CHUMKO6, nojlydaembvplx
Kadpoebmu U CKAHEPHBIMU CHEMOUHbIMU CUCMEMAMU.

[IpuHUMIBI TOCTpOCHUSI U300paKEHU CHHUMaeMbIX OOBEKTOB KaJpOBBIMH M CKaHEPHBIMU
CbEMOYHBIMH CHUCTeMaMH. [eoMeTpuueckre CBOWCTBAa a’pPOKOCMHUECKHMX M HAa3eMHBIX CHHMKOB,
MOJTy4YaeMBbIX KaJIPOBBIMU M CKaHEPHBIMU CHEMOYHBIMU cHCTeMaMu. MeTobl MOoNy4YeHus cTepeonap
KaJIpOBbIX U CKAHEPHBIX CHUMKOB.

Tema 1.3. Teopust 00uHOUHO20 KAOPOBO2O CHUMKA
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CucteMbl KOOpIMHAT KaJpOBOIO CHUMKAa M OOBEKTa ChEMKH, MPUMEHsSEeMble B (poTOrpamMMeTpHu.
OneMeHTHl BHYTPEHHEIO M BHEUIHETO OPHEHTHUPOBAHMA KaapoBOro cHHMKA. Habmronenuwe u
u3MepeHue u(ppoBbIX U300pakeHN. BHyTpeHHee OpreHTHpPOBaHUE KaJAPOBBIX CHUMKOB. DOpMYIIbI
CBSI3U KOOPAMHAT COOTBETCTBEHHBIX TOYEK CHMMKAa M MECTHOCTH. BiusHHe OmmMOOK BBICOT TOUEK
00bEeKTa Ha TOYHOCTh ONpEICNCHUS UX IUIAHOBBIX KOOPAMHAT 10 OJWHOYHOMY CHUMKY.
Onpenenenne 31eMEHTOB OPUEHTUPOBAHUS CHUMKA 110 OTIOPHBIM TOYKAM.

Texyuuii KOHTPOJIb
Bun (hopma) koHTpOIIs

TecTtupoBanue

Tema 1.4. Teopus napvl KAOpOBbIX CHUMKOS.

bunokynspaoe 3penHue. MeToabl CTEPEOCKONMMYECKOTO0 HAONMIOACHHUS M M3MEpPEHUs cTepeomnap
CHUMKOB. OCHOBHBIE CBEACHHUS 00 aBTOMAaTHYECKON HACHTU(UKALUKA COOTBETCTBEHHBIX TOUEK Ha
cTepeornape CHHUMKOB Ha IH(POBBIX cTepeodoTorpaMMeTpuueckux cucremax. KoopauHaTel u
napajijlakchl COOTBETCTBEHHBIX TOYEK Ha cTepeomape CHUMKOB. [Ipsmas Qortorpammerpuueckas
3aceuyka. Ompene-TeHHe KOOPAWHAT TOYEK MECTHOCTH MO Mape CHHUMKOB METOAOM JIBOMHOM
oOpatHoii (poTorpammeTpudeckoit 3aceuku. OnpenesecHue 3EMEHTOB B3aUMHOTO OPUEHTHUPOBAHHSL.
[Toctpoenue Qororpammerprudeckoil Moienu. BuenmHee opueHTH-poBaHKEe (HOTOrpaMMETPHUECKON
MOJIEIH. DJIEMEHThI BHEIIHETO OPUEHTUPOBAHUS MOJENIU. TOUHOCTh ONpeAesieHUs] KOOPAUHAT TOYEeK
MECTHOCTH T10 Mape KaAPOBBIX CHUMKOB.

Texymui KOHTPOJIb
Bun (hopma) konTpoms

Konnoksuym

Tema 1.5. @omompuan2ynsayus.

Haznauenue u xnaccuduxanus MeTonoB (GoToTpuaHryasuuu. IlocTpoeHue ceteil MapuipyTHOW U
67104HOM (HOTOTPHAHTYIIALUH. TEXHOIOTUH MMOCTPOCHUS CeTel (POTOTPHUAHTYIISALIUH.

Texymui KOHTPOJIb
Bun (hopma) konTpoms

[TnceMenHsbIi ompoc

Tema 1.6. Tpancghopmuposanue KaopoBvlx CHUMKOS.

Haznauenue u MeTonbl TpaHnchopMupoBaHus CHUMKOB. LludpoBoe TpaHChOpMHUPOBaHUE CHHUMKOB.
Co3nanne 1u(ppoBbIX (OTOIUIAHOB IO TMEpeKphIBarOIIMMCS CHUMKaM. OleHKa TOYHOCTH
TpaHc()OPMUPOBAHHBIX H300PAKECHUH.

Texyuuii KOHTPOJIb
Bun (hopma) koHTpOIIS

[TruceMeHHBIH onpoc

Tema 1.7. Lughposwvie modenu penvegha u mecmuocmu.

OcHoBHbIe GopMbI penbeda u criocoObl oToOpakeHus penbeda. Onpenenenus UPPOBLIX Moaeei
penseda w MecTHOCTH. MeToasl co3manusi UQPPOBBIX Mojeleld penbeda W MECTHOCTH IO
MaTepuasaM a’poOKOCMUYECKUX CheMOK. TexHonoruu ¢oTrorpaMMeTpuyecKux paboT MO CO3aHUI0
nudpoBbix Momeneit penbeda u mectHocTd. [lomyuenume penbeda mHA BOAHBIX OacCEHOB.
I'mo6anwsHBIe MOAenu penbeda. OeHka TOUHOCTH TU(POBBIX MojeeH penbeda.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

[TruceMeHHBIH onpoc
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Tema 1.8. Ocobennocmu gomozpammempuyeckol obpabomku a’po U KOCMUYECKUX CKAHEPHBIX
CHUMKOB.

Knaccupukamuss a3po M KOCMHYECKHMX CKAaHEPHBIX CHEMOUYHBIX cucTeM. CHCTEMBl KOOpIUHAT
CKaHEpPHBIX CHEMOYHBIX CHCTEM: OINTHKO-MEXaHHYECKHMX M OINTHUKO-3JEKTPOHHBIX CKAaHEPOB,
PalMONIOKAMOHHBIX M JIa3€PHO-JIOKALMOHHBIX CHEMOYHBIX CHCTEM. OJIEMEHTHl BHEIIHETO
OpPHEHTUPOBAHMUS CKAHEPHBIX CHEMOYHBIX CUCTeM. CHCTEeMBl KOOpDAWHAT CKAaHEPHBIX CHHMMKOB.
Mertonsl (ororpaMMerpuyeckoil 00pabOTKHM OJUHOYHBIX M CTE€peonap CKAaHEPHBIX CHUMKOB IIO
3HAUEHUSIM 3JIEMEHTOB BHEIIHETO OPUEHTHPOBAHUS CKAaHEPHOW CHEMOYHOM CHCTEMBI U KOOPAUHAT
OMOPHBIX TOYEK. [eoMeTpuyecKkre CBOMCTBA PAIHOIIOKAIMOHHBIX U  JIA3€PHO-JOKAIIMOHHBIX
n3o0paxkeHnii. Metoabl (QoTorpaMMeTpruecKkoil 0O0paOOTKU pe3yibTaToB paJHOIOKALMOHHON W
Ja3epHO-JIOKAIMOHHONH cbheMKU. OcobeHHOCTH nonydeHnus: LIMP paanonokaimoOHHBIMU CHCTEMaMU
¢ cuHre3upoBaHHoi aneprypoir PCA(SAR)

Texymui KOHTPOJIb

Bun (hopma) konTpoOms

Konnoksuym

Tema 1.9. Hazemnasn chomoepammempus u nazepHoe CKanuposauue.

CbEéMouHBIe KaMephl, IPUMEHsIEMbIe B HA3eMHON ()OTOrpaMMETPHUH.

OcHoBHBIE ciydan cTepeodororpammeTpudeckor CheMKU. OCOOEHHOCTH (OTOTpaMMETPUIECKON
00pabOTKN OMHOYHBIX U CTepeonap Ha3eMHbIX CHUMKOB.

TpexmepHble na3epHbIe CKaHEpPbl M HMX IMPHUMEHEHHE B Ha3eMHOW ¢ororpammerpuu. BHemnee
OPHEHTUPOBAaHME TPEXMEPHOW MOJENIM IO OMOpHbIM ToukaMm. Co3maHue HUPPOBBIX MoAeeH
MOBEPXHOCTH U IM(PPOBHIX BEKTOPHBIX MoOJENeil 00BEKTa 10 MaTepuanaM TPEXMEPHOTO JIa3e€pHOTO
ckanupoBaHus. [IpuMeHeHHe  METONOB  Ha3eMHOW  (oTorpaMMeTpud B Tomorpaduu,
MPOMBIIIJICHHOCTH, apXUTEKTYpe, KpUMUHAIUCTUKE, MEAUIIUHE U APYTHX 00JIaCTAX.

Texymui KOHTPOJIb

Bun (hopma) konTpoOms

[TnceMenHsbIi Onpoc

Tema 1.10. Memoovt u mexunonocuu co30aHus U OOHOGIEHUS KaApm N0 MAMepualam
A3POKOCMUYECKUX CHUMKO8. Amomamu3sayus homozpammempuieckux paoom.

Mertonpl co3maHuss W OOHOBJICHHS KapT W JPYTrUX JOKYMEHTOB O MECTHOCTH IO MarepHuajiam
aIPOKOCMHUYECKUX CBEMOK. TexHomoruu (HOTOrpaMMETpUYECKUX padoT IO CO3JaHHI0 W
OOHOBJICHHWIO KapT H JPYTHX JOKYMEHTOB O MECTHOCTH. ABTOMAaTU3UPOBAHHBIE METOIIbI
(dhoTorpaMmeTprIecKoil 00pabOTKH adPOKOCMUYECKUX W Ha3EMHBIX CHUMKOB.

Texyuuii KOHTPOJIb

Bun (hopma) koHTpOIIS

KomnokBuym

KonTponbhas pabota

6. ITopsinok nmpoBegeHUs MPOMEKYTOUHOM ATTeCTANMHI
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[lopsnox mpoBeeHMsT NPOMEKYTOUHOM — arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOpMaTUBHBIMU aKTaMU YHHUBEPCUTETA:
- Ilonoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTU H
NPOMEXKYTOYHON aTTecTalui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pa3oBaHus «MOCKOBCKHI TOCYJapCTBEHHbIM YHHUBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanys 1 NpoBeIeHUE POMEKYTOUHOM aTTECTALUN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS OO0pa30BaTEIbHOTO IMPOLECCa, MPOBEICHHUS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTaluyd OOydalomMxcs C [PUMEHEHHEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BaTENIbHBIX TEXHOJIOTUH B (QeaepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTebHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3ud M Kaprorpadpum», mn.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMmeHenuem 20 u JJOT».

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

7. OnleHOYHbIE MATEePUAJIbI TEKYLIEr0 KOHTPOJIA

Pa3zoen 1. ®omozpammempus
Konmponupyemwie H/IK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 IIK-4.1 [IK-4.2 [IK-4.3 IIK-4.4

Tema 1.3. Teopust 00uHOUHO20 KAOPOBO2O CHUMKA

®dopMa KOHTPOJISI/OTICHOYHOE CPeAICTBO: TecTrupoBaHue

Bonpocsi/3ananus:

1. llerTpanbHOl IPOEKITMEN HA3BIBACTCS MPOESKIINS 00BEKTa, KOTOPAs:

A) nmnonydeHa B pe3yibTare IMEPEeceueHUs] IUJIOCKOCTH € MPOEKTHPYIOUIMMHU JIydaMu,
MEePECEeKAIOUMMUCS B PA3HBIX TOUKAX
b) momyueHa B pe3yabTaTeé MEPECEUYCHUs IUIOCKOCTH C  TMPOCKTUPYIONIMMH  JTy4amH,
MEPECEKAOIIMMHUCS B OHOM TOUKE
C) TOJy4YeHa B pe3y/lbTare MepeceYeHUsl MIOCKOCTH C HENEPEeCEKAIONIMMUCS MPOEKTUPYIOMIUMHU
Tydamu
d) monmyueHa B pe3ynprare nepecedeHusl INTOCKOCTHU C TIIABHBIM MPOCSKTUPYIOIIAM JTy4OM

2. DneMeHTBl BHYTPEHHETO OPUEHTUPOBAHUS CHUMKA ITO:

A) KOOpAMHATHI LEHTPA MPOEKIMH B CUCTEME KOOPAMWHAT CHUMKA U KOA((UIUEHTHl paauaibHON
TUCTOpCUH (TTI0YEMY TOJIBKO pagruabHOM)
b) dpokycHOe paccTossHEE OOBEKTHBA U KOOPIUHATHI IIEHTPA MPOCKIIUN
¢) GOKyCHOE pacCTOSTHHE OObEKTHUBA U KOOPIMHATHI TIIABHOW TOUYKH
d) koopAMHATHI TIIABHOM TOYKH M YIJIBI pa3BOpOTa
3. ®oKyCcHOE pacCCTOSIHUE ATO:

A) paccTosiHUE OT LIEHTPa MPOEKIMH JJ0 CHUMKA BJIOJIb TJIABHOTO ONTHYECKOTO JIyda
b) paccTosiHEE OT LIEHTpa MPOEKIIKH JI0 YIJIa CHUMKA
C) pacCTOsSTHUE OT LIEHTpa MPOEKLNH 10 MPEIMETHOH III0CKOCTH (BbICOTa (PoTOrpadupoBaHus)
d) paccTostHHE OT IEHTpa CHUMKA 0 yIyla CHUMKA
4. DneMeHThl BHEIIHETO OPUEHTHUPOBAHUS 3TO:

A) dbokycHoe paccTosiHUE 00BEKTHBA U KOOPAMHATHI IIEHTPA MPOESKITNH
b) dpokycHOe paccTossHEE OOBEKTHBA U KOOPIUHATHI TTIABHOW TOYKH
C) KOOpMHATHI IEHTPa MPOEKIUU B CUCTEME KOOPAMHAT O0bEKTA U YIIIbl Pa3BOPOTa CHUMKA
d) koopauHATHI IIEHTpa MPOSKITUU ¥ KOI(DPHUITMEHTHI TAHTEHITUATLHON TUCTOPCUHT
5. CKOIIbKO OMOPHBIX TOYEK JIOCTATOUHO UMETH I BHELITHETO OPUEHTUPOBAHUS CHUMKOB
a) l
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b) 2
c)3
d) 4

6. UTo 03HauYaroT MMEMEHTHl X U Yy B YpaBHEHHUH?

a) KOOPAMHATHI H300paKCHUSI TOUKA MECTHOCTH, U3MEPEHHON Ha CHUMKE
b) KOOpMHATEI TOUKK MECTHOCTH B CHCTEME KOOPAMHAT 00BEKTa

C) KOOPAMHATHI IICHTPOB MPOCKIIMHA CHIMKA B CUCTEME KOOPIWHAT 00bEKTa
d) yrioBbIe AIIEMEHTHI BHEIITHETO OPUEHTHPOBAHUSI CHUMKA

*

. X
Xo—f——-x=0
z

yo—fys -y=0
zZ

4

7. OptoTpanchopMupOBaHHEe CHUIMKOB HEOOXOIUMO JIJIS:
a) mpeoOpa30BaHUsl CHUMKOB B JIPYT'YIO CUCTEMY KOOpAHHAT
b) npeoOpa3oBaHUsI CHUMKOB B 33JaHHYIO IPOEKILIUIO
C) MCHIpaBIICHHE CHUMKOB 3a YIVIbI HAKJIOHA U 3a pelibed, a TaK-)Ke MPHUBEACHHE HX K 3aJaHHOMY
Macmraly
d) cozmanus TpexMepHoil Monenu

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

. Crioco0s! monyuenus crepeodddexra.
. Uto Takoe mapasuiakc?
. Buzapl napannakcos?

W B~ W N

. YcioBue B3aUMHOTO OPHUCHTHPOBAHUA CHUMKOB.

6. Uto siBisieTCs pe3yJabTaTOM B3aMMHOTO OPUEHTUPOBAHUS CHUMKOB?

7. Ha3Barh 3J1€MEHTHI B3aUMHOI'O OpPUCHTHUPOBAHUSA CHUMKOB.

o0

. UTo n3mepsieTcst B mpoliecce B3aMMHOTO OPUEHTUPOBAHUSI CHUMKOB.
9. Kak orieHuBaeTcs Ka4eCTBO MOCTPOCHHON CTEPEOMO/IEIIH.
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10. Ha3Barb 371€MEHThI BHEIITHETO OPUEHTUPOBAHUS CTEPEOMOJIETIH.
11. Ckonapko OMOPHBIX TOYEK HEOOXOIMMO H3MEPHUTh, YTOOBI BHEIIHE OPHUEHTHUPOBATH
CTepeoMo/ieb

Tema 1.5. Domompuan2ynsayus.
dopma KOHTPOJISI/OTICHOUHOE CpeacTBO: [InchkMeHHBIN ompoc
Bonpocsi/3ananus:
1. Haznauenue u xinaccuduxaiusi METOI0B (OTOTPUAHTYISIUU

2. TlpuHIMO TIOCTPOCHHS CeTeld MapHIPyTHOM W OJOYHON (DOTOT-PHAHTYIAIMH METOIOM
HE3aBUCHUMEIX MOJEIIEN

3. IlpuHUMO TOCTpOEHHUsI ceTell MapuIpyTHOW M OJOYHONW (POTOTPUAHTYISLMUA METOAOM
CBS30K.
4. TexHONOTUH MTOCTPOCHUS ceTel (POTOTPUAHTYIISIIUN

Tema 1.6. Tpancghopmuposarnue KaopoBvlx CHUMKOS.
®dopma KOHTPOJISI/OTICHOUHOE CpeacTBO: [TnchkMeHHBIN ompoc
Bonpocsi/3ananus:
1. Hudposoe TpaHnchopMupoBaHHE CHUIMKOB B OPTOTOHAJIbHYIO IPOEKIIUIO.
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
Bomnpocsi/3ananus:
1. HazoBuTe 33124, KOTOPBIA MOXHO peIIaTh 1Mo HU(GPOBBIM MOEISM BBICOT
2. HazoBuTe BUbI IU(PPOBBIX MOJEIEH BBICOT
3. Ilepeuncnute crocoObl MoyueHUs HU(POBBIX MOJETIEH BBICOT
4. HazoBute ciocoObl HHTEPIONSALUN HEPETYIIIPHBIX MaTPHI] BHICOT B PETYJISIPHbBIE

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

dopMa KOHTPOIIsI/0TIeHOYHOE cpeAcTBO: KomtokBuym
Bonpocsi/3ananus:
1. HazoBuTe BHIBI CKAHEPHBIX CHbEMOUYHBIX CUCTEM
2. DeMeHTBHI BHEIIHETO OPUEHTHUPOBAHHUS CKAHEPHBIX ChbEMOY-HBIX CHCTEM

3. HazoBute criocoObl MOITy4YeHUs H300paKEeHUS ONTHKO-JIEKTPOHHBIX CKaHEPOB

4. Kakue Bbl 3HaeTe COCOOBI OTYUYEHHS CTEPEOIaphl CKaHEP-HbIX CHUMKOB

5. CuctemMbl KOOpAUMHAT CKAaHEPHBIX CHUMKOB

6. Metonsl QoTorpaMMeTpUUEcKoil O0O0pabOTKM OIMHOYHBIX M CTEepeornap CKaHEPHBIX
CHMMKOB IO 3HAYEHHSIM 3JIEMEHTOB BHEIIHETO OPUEHTUPOBAHHS CKAaHEPHOW ChEMOYHOM CHCTEMBI U
KOOpZHMHATaM OTIOPHBIX TOUEK
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7. Yto Takoe RPC xoadpdunments?

Tema 1.9. Hazemnasn pomoepammempus u n1azepHoe CKAHUpPOBaHue.
dopma KOHTPOJIs1/0LIeHOYHOE cpesicTBO: [IMchbMeHHBIN ompoc
Bompocsi/3ananus:
1. Kakue cheMOYHbIE CUCTEMBI HCIIOIB3YIOTCS B Ha3eMHOM (hoTorpamMmeTpun’?
2. Kakue mapaMeTpsl ONpeesIIoTCs B IPoIecce KaauOpOBKU?
3. Kakue BuIbI KaTMOPOBKM KaMep BbI 3HaeTe?
4. Ha3zoBuTE OCHOBHBIC CITy4ar HA3€MHOH cTepeo(oTorpaMMeTprUIeCcKOr ChbEMKH

5. Packpoiite npuHIUI paObOTHI JIA3EPHBIX CKAHEPOB

6. OT4ero 3aBUCUT TOYHOCTh ONPEACIICHUS KOOPIUHAT TOUYEK Ja3epPHBIMU CKaHEpamu?

Tema 1.10. Memoovt u mexunonocuu co30aHus U OOHOGNEHUS KaApm NO MAMepuaLam
A3POKOCMUYECKUX CHUMKO8. Amomamu3sayus (homozpammempuieckux paoom.
dopma KOHTpOJIs1/01IeHOYHOE cpenicTBO: KommokBuym
Bomnpocsi/3ananus:
1. Kakue marepuanst /133 MOXXHO HCIIOIB30BATh I OOHOBJICHUS KapT?
2. Yto Takoe KOppe AU IPU U3MEPEHNUU COOTBETCTBEHHBIX TOUEK?

3. OT "yero 3aBUCHT Ka4eCTBO aBTOMATHUYECKOTO HU3MCEPCHUS TO-UEK HAa CHUMKCE.

dopma KOHTpOIIsI/0TIeHOYHOE cpeAcTBO: KoHTponbHas pabota
Bonpocsi/3ananus:
1. Texnomorust co3manust KapT GOTOrpaMMeTPHIECKUM METOIOM

Lenb: OCBOUTH TEXHOJOTHIO CO3AaHUS KapT (HOTOrpaMMETPUYECKUM METOJOM ITyTeM MpuoOpeTeHus
HaBBIKOB palboThI B 1tudpoBoii pororpammerpudeckoit cucreme PHOTOMOD LITE.
XapaKkTepucTUKa UCXOTHBIX JaHHBIX:

- OJoK a’po()OTOCHMMKOB TONYy4EHHBIX HH(poBOil Tomorpaduueckorr ka-mepoir DMC 1II ¢
¢dokycHbIM paccrosHueM 112 MM, pa3mep mMKcena MarpHuubl 5.6MKM, HMPOIOJIbHOE IMEPEKpPhITHE
70%, nonepeunoe 50%; pa3mep MUKCENS Ha 3eMJIe 5 CM;

- DJIEMEHTHl BHYTPEHHETO OPHEHTHUPOBAHMS KaMepbl HM3BECTHBI M TNPHUBEIEHBI B cepTU(UKATE
KaMephl;

- reozie3nyecKoe obecrnedeHre a3pohoToChbeMKH JaHO B BHJIE KaTajora ONOPHBIX TOUYEK (OTO3HAKOB)
¢ ¢oToabpucamMu M >IEMEHTaMHU BHEIIHETO OPUEH-TUPOBAHMS ONPE/ICICHHBIMA HAaBUTAIIUOHHBIM U
MHEpIUAILHBIM OOPTOBBIM 000-pY/IOBAHUEM B IOJIETE.

Texamueckoe 3amanue (T3) 11 BeIOIHEHUS PaOOTHI:

Ne 000002168 Crpanuria 14 u3 19



1.Bemonauts (oTorpaMmMeTprdecKyl0 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.
Beimonants KOHTpOIE TToNTydeHHoro penbeda (I[Ipaktu-yeckas padora 3).

3. Bwmonauts opTOodoTOoTpaHCHOPMUpPOBAHHE CHUMKOB M TOCTPOUTH (o-ToriaH. OreHuTh
kadecTBO nocTpoeHus Gororutana ([Ipakruueckas padorta 4).

4. Co3naTh KOHTYPHYIO YacTh IJIaHa 1Mo (OTOIIaHy COIIACHO YCJIOBHBIM 3HaKam Jjs maciurtada 1:
500 (TIpaktuueckas pabora 5).

5. Co3nath NOSICHUTENBHYIO 3aIKCKY.

CpOK BBIIIOJIHEHHUS: K DK3aMEHAIMOHHOW CECCHUMU.

OpueHTUPOBOYHBIA 00BEM pacueTHO-Tpaduueckas paboTel: He MeHee 10 cTpaHuil.

MeTon onieHKu: NATHOAIUIbHAS.

8. OueHo4HbIe MaTepHAJIbI IPOMEKYTOUHOM aTTeCTALUM

5-s nemusis ceccus, 3auem ¢ OYeHKou
Koumponupyemvie UJIK: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 IIK-4.1 I[IK-4.2 IIK-4.3 [IK-4.4
Bonpocsl/3ananus:

1. IlpuHIUIBI TOCTPOCHUS N300paKEHUN CHUMAaEMbIX 00ObEKTOB KaJIPOBHIMU U CKAHEPHBIMU
ChbEMOYHBIMH CHCTEMaMHU.

2. FGOMGTqueCKHe CBOICTBa AOPOKOCMHUYCCKUX U HA3CMHBIX CHHUMKOB, I10JTy49aCMBbIX
KaaApOBBIMH U CKAHCPHBIMU CbCMOYHBIMU CUCTCMaMU

3. DneMeHThl BHYTPEHHETO U BHEUTHETO OPUEHTHUPOBAHUS KaJpOBOTO CHUMKA.
4. ®opMyInbl CBSA3U KOOPIMHAT COOTBETCTBEHHBIX TOUEK CHUMKA U MECTHOCTH

5. BausHue omMOOK BBICOT TOYEK OOBEKTa HA TOYHOCTH OIpe-IeieHHs] UX IUIAHOBBIX
KOOPJIMHAT 110 OAMHOYHOMY CHUMKY

6. OnpeneneHye AEMEHTOB OPUEHTUPOBAHUS CHUMKA 110 OTIOPHBIM TOYKAM
7. KoopanHathl ¥ apajiakchl COOTBETCTBEHHBIX TOYEK HA CTepeoIape CHUMKOB

8. DyeMeHThl B3aMMHOI'O OPMEHTHUPOBAaHUS CHUMKOB. OnpeneseHue 3JIEMEHTOB B3aUMHOTO
opuentupoBanud. Iloctpoenue pororpamMmerpryeckoil Moienu

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

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

11. Ha3znauenwue u kinaccudukamus MeTofoB GpotoTpranryassuun. CriocoObl ypaBHUBAHUS

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

13. Co3nanue udpoBeIX (POTOMIIAHOB MO MEPEKPHIBAIOIIUMCS CHUMKAM
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14. [ludposeie moaenu penveda. Onpenenenne. CriocoObl moaydeHus. MeTobl OIIEHKH

15. Cucremsr KOOpAWHAT CKaHCPHBIX ChEMOYHBIX CHCTEM: ONTHUKO-MEXaHUYCCKHUX U
OIITHUKO-3JICKTPOHHBIX CKAHCPOB, PAAWOJIOKAIIMOHHBIX U JJa3€PHOJIOKAIIMOHHBIX CbEMOYHBIX CUCTEM.

16. MeTozbl oy4YeHus: cTepeonap KaapoBbIX U CKAHEPHBIX CHUMKOB
17. MeTobl CTEpEeOCKOMMYECKOT0 HAOMIONCHHS U U3MEPEHHSI U IIU(PPOBBIX CHUMKOB
18. BHyTpeHHEee OpUEHTUPOBAHUE KaJPOBBIX CHUMKOB

19. Omnpenenenne KOOPAMHAT TOYEK MECTHOCTH IO Mape CHUMKOB METOAOM JBOMHOM
00paTHOH (OoTOrpaMMETPHUECKON 3aCEUKU

20. TouynocThb onpeneaeHus: KOOpAUHAT TOYEK MECTHOCTH 10 Mape KaIpOBbIX CHUMKOB
21. TexHOJIOTHH TIOCTPOCHUS CeTe (POTOTPUAHTYIISAINN.
22. O1eHKa TOYHOCTH IHU(PPOBBIX POTOTUTAHOB

23. Metoasl (ororpaMMeTpuyecKoil 0OpabOTKH OJAMHOYHBIX M CTEpeorap CKaHEPHBIX
CHHMKOB TI0 3HAUEHHSIM 3JIEMEHTOB BHEIIHETO OPHUCHTUPOBAHHS CKAHEPHOW ChEMOYHOM CHCTE-MBI U
KOOPMHAT OTIOPHBIX TOYEK.

24. OcHOBHBIE CITyyau Ha3eMHOU cTepeoPOTOrpaMMETPUUECKON CHEMKH
25. IIpoekTupoBanue Ha3eMHON (HOTOCHEMKHU

26. Coznanne nudpoBBIX MOZCNIEH penbeda

27. TpexmepHble Ji1azepHble CKaHepbl. [[pUHITUITEI CKAaHUPOBAHUS

28. Coznanue 1U(POBBIX BEKTOPHBIX MOJETEH OOBEKTOB II0 MarepuajgaM TPEeXMEpPHOTO
JIA3epHOTO CKaHUPOBAHUS U (POTOIPAMMETPHUECKUM CITOCOOOM.

29. CniocoObI kanrOpOBKH (HOTOCHEMOYHBIX CUCTEM
30. OcHOBHbIE IPUHIIUIIBI aBTOMATUYECKUX U3MEPEHUIN HAa CHUMKAX

31. Heobxomumo paccyuTaTh AONYCKM Ha Bce (POTOrpaMMETPUYECKHE IPOLECCHl INPHU
MOCTPOCHUU CETU (POTOTPUAHTYISAIIH:
a) JOMYCK N3MEPEHUs] KOOPIMHATHBIX METOK ITPH BHYTPEHHEM OPHUEHTUPOBAaHUU
b) IOMyCK 10 OCTaTOYHBIM MONEPEYHBIM MapaiaKkcam
C) JONYCK IO TUIAHOBBIM M BBICOTHBIM OIIMOKaM Ha TOYKax B 001a-CTH TpoitHOro u Oomee
NEPEKPBITHS
d) mpubnusurensHOe 3HaYeHHe O6azuca pororpadupoBaHUs
€) cpeaHHe OMIMOKK Ha OMIOPHBIX M KOHTPOJIBHBIX TOUKAX MTOCIIE BHEITHETO OPUEHTUPOBAHHS
[TpousBeneHa aspocheMKa aHAIOToBOM kamepoid. Pasmep kanpa 23 / 23 cm, MUKceNnb CKaHUPOBAHUS -
12 mxM, ¢oxycHoe paccrosHue - 153.5 mM. CremKa mpou3BeeHa B JBa MapuipyTa mo 3 kajapa B
kaxaoM. Macmrab ceemku 1:10 000. Tpebyercs nony4uuts Tono-rpaguyueckyro kapry macimrada 1:2
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000 c BeIcOTOM ceueHus penbe-da 1 M.
32. BeruuciauTs TOYHOCTH OIPCACIICHUS IIJIAHOBBIX U BBICOTHBIX KOOPAWHAT.

Crepeonapa CHUMKOB ToiydeHa IudpoBoit cpeanedopmarHoil ka-mepoit Hasselblad H4d 60 ¢
pasMmepom mukcens marpuibl 6MkM. DokycHoe paccrosaue 81.8Mm mmu 13633 mukcens, Gopmar
kaapa B muuuMerpax 40.2x53.7 unu 6708x8956 coorBeTcTBeHHO B mukcensx. Koporkas cropona
KaJpa HampabjieHa BIoib mnojiera. Cemka BbioiaHeHa ¢ BbiCOTl H=2000 M ¢ npoaoibHbIM
MepEKphITHEM MeXAYy CHUMKaMu p=60%. TouHOCTh M3MepeHnii KOOPANHAT U MMAPATUIAKCOB IPHUHSAThH
paBHoi1 0.5 nukcens, T.e mx=my=mp=mq=m= 0.5 nuxcemns, Wik BbIPa3UTh B MUKPOHAX YMHOXHUB
0.5 Ha pa3mep MUKCes N300paKeHUSI.

33. 3aganue 1 IloacuuTath paspenieHne CHUMKOB, C TEM, YTOOBI OMPEIACIUTh JOCTATOYHOE
OHO OyZIeT Wi HeT IS AeIUPPUpPOBa-HUS METKUX 00BEKTOB ( OT 5 MM H BBIIIE).
3amganue 2 UTo HEOOXOAMMO cleaTh, YTOOBI pa3perieHne CHUMKOB YIAOBJIETBOPSIIO MOCTaBICHHON
3azaue.

HeoOxoaumo BBITIOIHUTHE ChEMKY (hacana 3MaHus CO CIASAYIOIMHUMH pasMepamu: muHa L = 15 M,
Beicota H = 10 M. Paccrosuue 10 oObekTa 30 M.

CremMKky mpeanosaraeTcsi BRIOMHATH mudpoBori kamepoir SONY DSC-P200 ¢ pasmepom maTpuiipi
(popmar cuumka) 3072x2304 pix u dokycubiM paccrosiHueM f = 3072 pix . O6paboTKy CHUMKOB
OyaeM BBINONHATh Ha LUGPOBON (oTorpaMMeTprueckoil cucteme, 0OeCHeunBaIOLIEi TOYHOCTH
M3MEpEeHHsl MPOJOIBHBIX MapasuiakcoB nopsaka 0.5 nukcens, T.e. mp = 0.5pix.

34. 3apanue 1. BeluuciauTh 3axBaT TOPU3OHTAIBHOTO U BEPTUKAJIBHOIO Kajipa AJig TaHHOTO

OTCTOSIHUA.
3ananue 2. PaccunTaTh ONTUMAJIBHBIE YCIOBUS CHEMKHU.
HeoOxoaumo BBITIOIHUTHE ChEMKY (hacana 3MaHus CO CIASAYIOIMHUMH pasMepamu: muHa L = 15 M,
Beicota H = 10 m. 1o ycinoBusiM pe-aibHON MECTHOCTH MOAXOIBI K JAHHOMY OOBEKTY OTPaHUYECHBI,
mupuHa ynmunbsl Bcero 10 merpoB. HeoOGxoanMo MOMyduTh TpEeXMEpPHYIO Mozelb 3Toro dacaia B
JIOKaJbHOUM cucTteme koopauHat o0bekta OXYZ ¢ TOYHOCTBIO ONpPEeTeHUsT KOOPAUHAT TOYECK ITOU
Moznenmu He xyxe lcm. IlpomonbHoe mepekpeite Px Bo3pMeMm paBHbIM 60% . Cbemky
MIpeArnoaraeTcs BRIMOIHATE IudpoBoit kame-poit Nikon D3100 ¢ pasmepom marpunsl — 23.1 x 15.4
MM ¥ QokycHbIM paccTtosiuueM (f) — 18 Mm. O6paboTKy CHUMKOB OyzieM BBITIOJNHATH Ha 1TU(POBOI
dbororpammeTpuyeckoil  cucteme, oOecreuuBaloIed  TOYHOCTh  HM3MEPEHHS  MPOAOJIbHBIX
napasuiakcoB nopsaka 0.5 mukcens, T.e mp = 0.5pix.

35. BeuucnuTh npeaenbHylo OMIMOKy ornpeaeseHus BbIcoThl (aensra h mpen) nmo LIMP npu

co3aHuU (POTOILIAHOB.
Crepeomnapa CHUMKOB ToiydeHa LudppoBoil cpenHedopmarHoit ka-mepoit Hasselblad H4d 60 c
pa3mMepoM mukcenst Marpunbl 6MkM. DokycHoe paccrosHue 81.8mMm mim 13633 nmkcens, ¢popmar
kagpa B MuumnMerpax 40.2x53.7 nian 6708x8956 coorBeTcTBEHHO B nuKcensx. Koporkas cropoHa
KaJipa HampaBlieHa BAoJib mosiera. CbeMmka BbIMogHEHAa ¢ BbicoTbl H=2000 M ¢ mnpoaosibHBIM
MIEPEKPBITUEM MEXKIY cCHUMKaMu p=60%.

36. BeluucanTh eIMYMHBI MX, My U MZ TOYEK MECTHOCTH, OMPEEICH-HBIX MO0 CTepeorape
caumkoB Macmraba 1:5000, momyuenHoit ADA ¢ f =150 mm u dopmarom kampa 23x23 cwm, ¢
IIPOAOJIBHBIM NiepeKkpbITHEM 60%.

Bynem cuutath, 4TO Ha cTepeonape CHUMKOB TOUKH OBLIM U3MEPEHBI C OMMUOKaMU mx=my=mz=+/-
0.01 mm

37. BbIUMCIUTD BETUYHMHY CMEIEHUSI TOYEK Ha CHUMKE, BBI3BaHHBIE PEIbe)OM MECTHOCTH.

MakcuMalibHbI€ MPEBBIMIEHU HA MECTHOCTH cOCTaBIsItOT 100 M.
Crepeonapa CHUMKOB ToiydeHa IudpoBoit cpeanedopmarHoii ka-mepoirt 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 HampamieHa BAoJb mnojera. CheMka BbINONAHEHAa ¢ BbICOTbI H=2000 M ¢ mpomoiabHBIM
MEPEKPBITUEM MEXAY CHUMKamMu p=60%.

38. 3aganue 1.Paccuntars onTUMagbHbIE MTAPAMETPHI CHEMKH.
3aganue 2. Kak M3MEHATHCS MapaMeTphbl, €CJIM TOYHOCTHIO OMpe/e-TEHUs] KOOPAUHAT TOYEK 3TOU
Monenu norpedyercs He xyxe 0.5cm
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Heo6xoaumo BBITIOIHUTE ChEMKY (hacana 3MaHus CO CIASAYIOIHUMH pasMepamu: juHa L = 25 M,
BbicoTa H = 12 M. Heo6xoaumMo momydnuTh TpEXMEPHYIO MOJIENh 3TOTO (hacana B JIOKAJILHON CUCTEME
koopauHat o0bekTa OXYZ ¢ TOUHOCTBIO ONPEACIICHHs] KOOPAMHAT TOUYEK ATOM MOJEIH HE XyXe 1cM

[IpononeHoe mnepekpbiTue Px Bo3pMeM paBHbIM 60%. ChEMKy MNpeAnonaraeTcsi BBITOJIHATH
nudposoit kameporr Nikon D700 (4256 x 2832), f=6115 mukc. O6paboTKy CHUMKOB Oynem
BBITIOJIHATH Ha IIUPPOBOIl hoTOrpaMMeTpUUYECKOl cucTeMe, 00eCreurnBaroieil TOUHOCTh U3MEPEHUs
MPO-JIOJIbHBIX MapaliiakcoB mopsaka 0.5 mukcens, 1.6 mp = 0.5pix.

9. MatepuaJIbHO-TEXHHUYECKOE H Y4eOHO-MeToAnYeCcKoe odecrevyeHue TUCIHIINHBI
9.1. [lepeyeHb OCHOBHOI U JOMOJHUTEILHON Y4eOHOM JTUTEPATYPbI

OcHognas tumepamypa

1. UuOynuueB A.I. dortorpammerpusi: YueOHWUK I CTYAEHTOB BYy30B, 0Oyd. IO Harp.
nonroroBku 21.03.03 "T'eone3us u qucranil. 3oHaupoBanue” ( 6akanaspuar) u 21.04.03 "T'eones3us u
JTUCTaHIl. 30HHaupoBanue" ( Maructparypa). / A.I. Unbynuues. - U3n-so MUUT'AuK, 2022.. - 328 -
978-5-91188-080-4. - TekcT: HEMOCPEACTBEHHBIM.

2. Cocrasurenb: CkpoinuipiHa T.H., YkonoBa A.B. Kypc neknuii nmo aucuuminaam «OCHOBBI
APXUTEKTYPHOU (HOTOrpaMMETPUN» U «ApXHTEKTypHas ¢GoTorpamMmeTpus»: YdeOHoe mocolue. —
M.: MUHNT'AuK, 2020. — 127 ¢. Un.

Jlononnumenvuas rumepamypa

l. Wuctpykuus 1o  ¢doTorpaMMETpUUYecKuM paboTaM MpH  CO3MaHUM  LU(PPOBBIX
tonorpaduueckux kapt u manoB. ' KUHIT (THTA)- 02-036-02. / U3garenscto LIHUMUTAuK, 2002.
- 100 - TekcT: HEMOCPEACTBEHHBIN.

9.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypchbl «AHTepHET», K KOTOPBIM 00ecnednBaeTcst
AOCTYI 00y4aKOIIUXCS

Ipogpeccuonanvuvie 6azvl OaHHbIX

1. http://www.racurs.ru/wiki/ - Oduuuanbpiii caldT komnanuum Pakypc. OnekTpoHHas
o6ubnuoreka Buku-®dororpammerpus

2. https://www.garant.ru - Undopmanmonno-mpaBoBoii nopran "'apant"

Pecypcol « Unmeprem»
1. http://photogrammetria.ru/ - Odunuanpasbiii caiit komnanuu HITIT ®@oTtorpammeTpus.

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

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

Ilepeuenv npoecpammnozo obecneuenus
(0bHOBNEeHUE NPOU3BOOUMCS NO Mepe NOABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)

1. I'C Ilanopama;

2. Axioma;

3. Agisoft Metashape;
4. TZip;

5. Microsoft Office;
6. PHOTOMOD;
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Iepeuenb uHGOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOGIEHUE BBINOTHAEHCS eXHCEHEOCTbHO)

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

Crnenmanu3upoBaHHas J1abopaTopust
ABromaru3upoBaHHoe padouee mecto (APM) - 46 mT.
Kommnekrst 9BM cnennanu3upoBaHHbie - 47 1IT.
Mapkepnas gocka - 4 mr.

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

10. MeTonuyeckue yKazaHusi 10 OCBOCHHUIO IMCIUIIMHBI (MOXYJIA)

C uenpio yCHEenHOro OCBOCHUSI JAHHOTO TPEMETa CTYIEHTY HEOOXOIMMO BBIMOIHSTH JIOMAIIHUE
paboTHI MO YKa3aHHBIM MpEnojaBaTessiM TeMaM M IMPEICTaBICHHBIM Ha 3aHATHSAX MarepuanaM. J[is
Oolee  yCHEIIHOTO  BBIMOJHEHUS  pabOThl  CTYIEHTY  Mpeajaraercsi  HCIOJIb30BaHUE
y4eOHO-METOJUUYECKUX MaTeprajoB, COOTBETCTBYIOIIUX YKAa3aHHOM TeMe.

CaMmocTosTenbHast paboTa CTyJICHTOB ONKCHIBACTCS U PETYIUPYETCS:

- MeronnyeckuMu peKOMEHIAUSIMU 1O JUCIUILIUHE;
- MeronuyeckuMu pEeKOMEHJAIMAMHU IO OpPraHU3alMi CaMOCTOSTENIbHON pabOThl CTYIEHTOB
MUUT'AuK;

Onucanue 603moxcnocmeii usyuenusn oucyunaunvt auyanu ¢ OB3 u uneanuoamu

[Tpu HEoOxonUMOCTH 00YUYEHHS! CTYICHTOB-UHBAIM/IOB U JIUI C OTPAHUYEHHBIMH BO3MOKHOCTSIMU
3M0pOBBSl  ayAMUTOPHBIE 3aHATHA MOTYT OBITh 3aMEHEHbl WM JIONOJHEHBbl H3yYEeHUEM
MOJTHOTEKCTOBBIX ~ JIEKIMW, TMpPEe3eHTalluii, BHAECO- M  ayaAuOMarepuajioB B  AJIEKTPOHHOU
nHpopmarmonHo-oopazoBarensHoii cpene (DMOC) yuuBepcutera. MHIMBUAYaTbHBIC 3aJaHHS
MOoAOUPAIOTCS B aIallTUPOBAHHBIX K OTPaHUYEHHSIM 310pOBbs (hopMax (MUCBMEHHO WM YCTHO, B
dbopme mipeseHTanuii). BeiOop MeTo0B 00ydYeHUST 3aBUCHT OT WX JOCTYIMHOCTH JUIsl MHBAIUIIOB M
JIUI] C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbSI.

PaGouas mporpamma AMCHMIUIMHBI U1 WUHBAJIUAOB U JIUI C OFPAaHUYCHHBIMU BO3MOYKHOCTSIMHU
30pOBBS pa3zpadaThiBaeTCs HHANBUAYAIBHO C YUETOM OCOOCHHOCTEH MCUX0()U3NIECKOTO pa3BUTHS,
WHAUBUAYATbHBIX BOBMOKHOCTEH U COCTOSHUS 30POBbs TAKUX 00YUYaIOLIUXCS.
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