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)

['eonesnueckuii hakynpreT
Kadenpa dhotorpammerpun

' % JTOKYMEHT MOJAMUCAH

%\; IEKTPOHHOI MOJAMUCHIO «YTBEPXJIAIO»
Cepruduxar: 5387FD2AF5B17FED816FDE9A 1D4973B1 IIpopekrop
Brnanenen: Crenanuenko Anekceii Jleonnnosua A. JI. CternanuyeHKO
JHetictBurenen: ¢ 21.07.2025 o 14.10.2026 15 mas 2026 T

®OH/I OHEHOYHBIX CPEJACTB 11O JUCIMIIJIMHE (MOAYJIIO)
MO YJb ADPOKOCMHUYECKUX ChEMOK U ®OTOI'PAMMETPUU

«b1.B.03.03 OCHOBbI ®OTOI'PAMMETPUN»
YpoBeHb BhICIIET0 00pa30oBaHUs: OakajJaBpuaT

Hanpasnenue noarorosku: 21.03.03 ['eone3us u TUCTaHIMOHHOE 30HAMPOBAHUE

Hamnpasnennocts(nipoduiib) moaroroBku: MccnenoBanue NpupoOIHBIX pECYPCOB METOAAMHU
IMCTaHIIOHHOTO 30HIMPOBAHUS

KBanudukanus (cTerneHsb) BHITYCKHUKA: OaKaJaBp
®dopma oOyueHHUs: OUHAs
I'on Habopa (mpuema Ha oOydenue): 2026

Cpox nosrydeHust 00pa3oBaHuUs: 4 rona

O0beM: B 3aUETHBIX €OUHUIAX: 4 3.€.
B aKaJIeMHUYeCKUX yacax: 144 ak.4.

Mocksa, 2026



Pa3padoruukmu:

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

@DoH/T OLICHOYHBIX CPEJICTB MO AUCIUIUTHMHE (MOIYJII0) COCTABIICH B COOTBETCTBHH C TPEOOBAHHUSIMU
®OI'OC BO no nanpasnenuto noarotoBku 21.03.03 T'eome3us W AUCTAHIMOHHOE 30HAMPOBAHUE,
YTBEPKJACHHOTO MpukazoM Munooprayku ot 12.08.2020 Ne 972

ComnacoBaHue U yTBEPKACHUE

Ne |TMonpasaenerne OTBeTCTBEHHOE DUO Busa Jlara, mpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 Teonesnuecknii | [Ipencenareinn ITonosuer O. B. Paccmotpeno | 28.01.2026, Ne
(baxysprer YY4EHOTO COBETa 14
¢axynbTera




1. IlmanupyemMble pe3yabTaThbl 00y4eHUs, COOTHECEHHbIE ¢ IJIAHUPYEeMbIMH Pe3yJIbTaTaMHI
0CBOEHHSI 00pa30BaTeJIbHOI MPOrpaMMbl

[IK-10 CrocoGeH BBIMOIHATH KOMIUIEKC padOT IO TUTAHOBO-BHICOTHOW IOJTOTOBKE MaTEpHUAJIOB
a’POKOCMUYECKUX M Ha3eMHBIX (POTOrpaMMETPHUUECKUX ChEMOK

I1K-10.1 IImanupyer paboThl 1O  IUTAHOBO-BBICOTHOW  TOATOTOBKE  MaTepHaJiOB
a’pPOKOCMHMYECKUX U Ha3eMHBIX (POTOIPaMMETPUUECKHX ChEMOK

3namo:

IMK-10.1/311 Meronsl aHamm3a W OOOOIICHHS OTEYECTBEHHOTO M MEXITYHAPOIHOTO
OTIBITa B COOTBETCTBYIOIICH 00JIaCTH UCCIIEIOBAHMIA

IIK-10.1/382 TexHOMOTUH a’pOKOCMUYECKUX W HA3eMHBIX (POTOrpaMMETPUUECKHUX
pabot

[MIK-10.1/383 UHubopManmoHHBIE W TEICKOMMYHUKAIIMOHHBIC TEXHOJOTHH IS
MPEICTaBICHUS PE3YIbTaTOB I'€0Ie3NIECKUX PaboT

Ymems:

[1K-10.1/¥Ym1 [IpuMeHATh HOPMATHBHYIO JOKYMEHTAIIMIO B COOTBETCTBYIOIIECH 00JIacTH
3HAHUI

[1K-10.1/¥YM2 OueHuBaTh TOUHOCTh U HAAEKHOCTH 3allJITaHUPOBAHHBIX padOT
[1K-10.1/YM3 Ananu3upoBarh U CUCTEMAaTU3UPOBATh 00pabaTeiBaeMyto HH(POPMALIUIO
Braoemy:

[1K-10.1/HB1 HaBbikamMu aHanu3a oOECHEYEHHOCTH pailoHa paboT IUIaHOBO-BBICOTHOU
OCHOBOM M HAaBBIKAMHU COCTaBJIEHHE IIPOEKTOB IJJAHOBO-BBICOTHOM IOATOTOBKH
HA3€MHBIX U a3pOKOCMUYECKUX CHUMKOB

I1K-10.1/HB2 OcHOBaMH WHTEPHPETAIIMHN TAHHBIX B KOHTEKCTE TeOMOP(OIOTHUCCKUX U
reoJIOrMuecKuX 3a1au

[1K-10.1/HB3 HaBblkamu 00paOOTKH, aHamuM3a W  O0OOIIEHUS  Pe3yIbTaTOB
9KCIIEPUMEHTOB U UCCJICIOBAaHUN B COOTBETCTBYIOIICH 00JIacTH 3HAHUI

I1K-10.2 OpraHu3oBBIBaC€T W BBIMOJIHAET pPadOTHl M0 IUIAHOBO-BBICOTHOM IOJTOTOBKE
MaTepuaioB a3pPOKOCMHUYECKUX U Ha3€MHBIX (POTOrPaMMETPUUYECKUX CHEMOK

3name:

[1K-10.2/3u]1 AnropuT™Mbl W NpOTpaMMHOE OOECTeUeHHE JUIsi MaTeMaTHYeCKOM
00pabOTKM W KOHTPOJIS KadecTBAa HW3MEPUTEIbHON WHGOpPMAMM W METOIbl |
TEXHOJIOTUM BBIMIOJHEHUS U O00pabOTKM KOOPIMHATHBIX OCHOB HHUBEIHPHBIX,
IrPaBUMETPUUYECKUX U CITyTHUKOBBIX U3MEPEHUN

I1K-10.2/312 OcHOBBI reoae3nu, poTorpaMMeTprn U KapTorpapuun

IIK-10.2/383 TocymapcTBeHHBIE CHCTEMBI  KOOPIMHAT, CHUCTEMBl  KOOPIUHAT,
npuMeHsemMsle npu Benennn ['KH

Ymemo:
[1K-10.2/¥YMm1 AHanu3upoBaTh U CUCTEMATHU3UPOBATh 00padaThIBaeMyt0 HH(HOPMAITHIO
[TK-10.2/YM2 O6pabaTbiBaTh JaHHBIE C UCIIOIB30BAHUEM clielanu3upoBaHHoro [10

[1K-10.2/¥YM3 TlpumeHSTH COBpPEMEHHBIE TPOTrpaMMHBIE CpelIcTBa OO0pabOTKH |
YPaBHUBAHHS T€OJIC3NICCKIX TTOJIEBBIX M OPOUTAIBHBIX U3MEPEHUH

Braoemy:

[IK-10.2/HBl HaBblkamMu  KOMIUIEKCHOH  00paOOTKM ¥  KOHTpPOJs  KadyecTBa
T€0/Ie3NYECKUX U TPABUMETPUUYECCKUX OINPEaCIICHHUM

[TK-10.2/HB2 [IporpaMMHBIMH KOMIUIEKCaMU Ji1s1 00paboTku qaHHbIX [[33

[1K-10.2/HB3 HaBbikamu 00paOOTKH, aHalM3a pPE3yJbTAaTOB HCCJICIOBAaHUM C
MCITOJIb30BAaHUEM HAyYHO-TEXHUUYECKOHW HH(pOpManuei Mo COOTBETCTBYIOMICH OOIacTH
3HaHUU



2. Iloka3aTesin 1 KPUTEPHHU OLCHUBAHUS KOMIIETeHIN I

[Inanupyemele YpoBeHb Kpurepuu onennBanus (nepeueHsb chopMUpPOBaHHBIX
pe3ynbTaThl OCBOCHUS |OBJIAJICHUS NJIK/3YB 1no ypoBHSIM OCBOCHHS)

MIPOrpaMMBbI

ITK-10 Criocoben [Hosbimennsiit (MK I1K-10.1 [Tnanupyet paboThI 1O TIaHOBO-BBICOTHOM

BBITIOJTHATH KOMILIECKC
pabot o
IJIAHOBO-BBICOTHOM
MOJITOTOBKE
MaTepuaioB
AIPOKOCMUYECKUX H
HA3eMHBIX
(dboTrorpamMmeTpUUYECKH
X ChEMOK

MOJrOTOBKE MaTepHaioB adpOKOCMUYECKUX M Ha3€MHBIX
dboTorpaMMeTpUYECKUX CHEMOK

3HaTh:
[1K-10.1/3u1 Metoas! aHann3a 1 0000IIEHUS
OTEUYECTBEHHOT'O M MEKIYHApPOAHOIO OIbITA B
COOTBETCTBYIOIIICH 00JIACTH UCCIICTOBAHUMA
[1K-10.1/312 TexHOMOTHN a3POKOCMHUUYECKUX W Ha3EMHBIX
dboTorpaMMeTpPHIECKUX paboT
[1K-10.1/3u3 UndopmanrioHHbIE U
TEJIEKOMMYHHUKAIIMOHHBIE TEXHOJIOTUY JIJISl PECTaBICHUS
PE3yabTaTOB re0Ae3nYeCKuX paboT

YMeTh:
[1K-10.1/Ym1 [IpuMeHSTh HOPMATHBHYIO JOKYMEHTAIIHIO
B COOTBETCTBYIOIICH 00JIaCTH 3HAHUI
[1K-10.1/YM2 OneHuBars TOYHOCTH M HAIEKHOCTH
3aITaHUPOBAHHBIX PabOT

[IK-10.1/YM3 Ananu3upoBarh U CUCTEMAaTU3UPOBATh
o0OpabarbiBaeMyr0 HH(OPMAIIHIO

Bnanets:
ITK-10.1/HB1 HaBbikamu aHanm3a 00eCrIeueHHOCTH
paiiona paboT MJIaHOBO-BBICOTHON OCHOBOM M HAaBBHIKAMU
COCTaBJICHUE MPOEKTOB IJIAHOBO-BBICOTHOH MOJATOTOBKH
HA3EMHBIX U a3POKOCMUYECKUX CHUMKOB
[TK-10.1/HB2 OcHOBaMU HHTEPIPETALINN JAHHBIX B
KOHTEKCTE TeOMOP(OIOTHUECKUX U TeOJIOTHUECKUX 3a/1a4
I1K-10.1/HB3 HaBbikamu 00pabOTKH, aHATH3A U
000011IeHNUS pe3yIbTaTOB IKCIIEPUMEHTOB U UCCIICIOBAHUN
B COOTBETCTBYIOIIEH 00JIaCTH 3HAHUH

MK ITK-10.2 Oprann3oBbIBaeT 1 BBITIOIHSAET PaOOTHI 11O
IJIAHOBO-BBICOTHOM MOATOTOBKE MaTepUajoB
AIPOKOCMHUYECKHUX M Ha3eMHBIX (POTOrpaMMETPUIECKUX
CHEMOK

3HaTh:
[1K-10.2/312 OcHOBBI reone3nu, GoTorpaMMeTpUn U
KapTorpapuu
I1K-10.2/313 T'ocynapcTBeHHBIE CUCTEMBI KOOPMHAT,
CUCTEMBI KOOpJAUHAT, IpUMeHseMble npu Beaennu [’ KH
[1K-10.2/31]1 AnropuT™msl 1 IporpaMMHOE oOecIieueHne
JUIS MaTeMaTu4eckoil 00pabOTKM U KOHTPOJIS KayecTBa
U3MEPUTENILHON HHPOPMAIIUN U METOJIBI U TEXHOJIOTUU
BBITOJTHEHHS U 00paOOTKU KOOPIMHATHBIX OCHOB
HUBEJUPHBIX, TPABUMETPUUYECKHX M CITyTHUKOBBIX
U3MEPECHUU




YMeTs:
[IK-10.2/YMm1 Ananu3upoBarh U CUCTEMATU3UPOBATh
o0OpabarbiBaeMyr0 HH(OPMAIIHIO
[1K-10.2/¥YM2 OGpabarbiBaTh TaHHBIE C UCTIOJIB30BAHUEM
crienainuzuposanHoro [10
[1K-10.2/YM3 [IpuMeHATh COBpEMEHHBIE TPOTrPAMMHBIC
cpencTBa 00pabOTKU U ypaBHUBAHUS T€OJE3HUCCKUX
MOJIEBBIX U OPOUTATIBHBIX U3MEPEHUN

Bnanets:
[1K-10.2/HB1 HaBbikamMu KOMIUIEKCHON 00pabOTKH U
KOHTPOJISl KaUECTBA I'€0/IE3UUECKUX U TPaBUMETPUUECKUX
ONpeNcIICHU I
[TK-10.2/HB2 [IporpaMMHBIMHU KOMITJIEKCAMU /IS
00paboTku manubIx J133
I1K-10.2/HB3 HaBbikamu 00pabOTKH, aHATH3a
PE3yabTaTOB UCCIIEN0BAaHUM C NCIIOIB30BAaHUEM
HayYHO-TeXHUUYECKON MH(pOopMaIen no
COOTBETCTBYIOIIEH 00IACTH 3HAHUI

bazosniit

MK ITK-10.1 ITnaaupyet paboThI MO MJIaHOBO-BBICOTHOM
MOJrOTOBKE MaTepHaioB adpOKOCMUYECKHUX M Ha3€MHBIX
dboTorpaMMeTpUYECKUX CHEMOK

3HaTh:
[1K-10.1/3u3 UndopmanrioHHbIE U
TEJIEKOMMYHHUKAIIMOHHBIE TEXHOJIOTUY JIJIsl IPECTaBICHUS
PE3yaBTaTOB reoAe3nYeCKuX paboT
[1K-10.1/312 TexHOMOTHN a9POKOCMHUUYECKUX W Ha3EMHBIX
dboTorpaMMeTpHIECKUX paboT
[1K-10.1/3u1 Metoas! aHann3a u 0000EHUS
OTEUYECTBEHHOTO M MEKIYHApPOAHOIO OIbITA B
COOTBETCTBYIOIIIECH 00JIACTH UCCIICTOBAHUMA

YMeTh:
[1K-10.1/YM3 AHanu3upoBaTh U CUCTEMATH3UPOBATH
oOpabarpiBaeMyt0 HHGOPMAIIUIO
[1K-10.1/YM2 OneHuBars TOYHOCTH ¥ HAIEKHOCTH
3aIJTaHUPOBAHHBIX PabOT
[MK-10.1/Ym1 [IpuMeHSITh HOPMAaTUBHYO TOKYMEHTAIIUIO
B COOTBETCTBYIOIIEH 00IACTH 3HAHUI

MK TIK-10.2 Opranu30oBbIBaeT 1 BBHIIOIHAET paOOTHI 110
IUIAHOBO-BBICOTHOM MOATOTOBKE MaTEPUasIOB
a’POKOCMHUYECKUX U Ha3eMHBIX (POTOTPaMMETPUIECKUX
CBEMOK

3HaTh:
ITK-10.2/313 T'ocynapcTBeHHBIE CHCTEMBI KOOPAHMHAT,
CUCTEMBI KOOpJAUHAT, IpUMeHseMble npu Beaennu [’ KH

[1K-10.2/382 OcHOBBI reone3nu, GoTorpaMMeTpUn U
KapTorpapuun




[1K-10.2/3u1 AnropuT™msl 1 IporpaMMHOE oOecIieueHne
JUIS MaTeMaTu4eckoil 00pabOTKM U KOHTPOJIS KauecTBa
U3MEPUTENILHON UHPOPMAIIUN U METOJIBI U TEXHOJIOTUU
BBITOJTHEHHS U 00PaOOTKH KOOPIMHATHBIX OCHOB
HUBEJUPHBIX, TPABUMETPUUYECKUX M CITyTHUKOBBIX
U3MEPECHUU

YMmeTs:
[1K-10.2/¥YMm1 AHanu3upoBaTh U CUCTEMATH3UPOBATH
oOpabarpiBaeMyt0 HHGOPMAIIUIO
[1K-10.2/YMm3 TlpuMeHSTH COBpEMEHHBIE TPOrpaMMHBIE
cpeacTBa 00pabOTKH U ypaBHUBAHUS T€0JC3UUECKUX
MOJIEBBIX U OPOUTAIBHBIX U3MEPEHUIN

[1K-10.2/¥YM2 OGpabarbiBaTh TaHHBIE C UCTIOJIB30BAHUEM
crienaauzuposanHoro [10

[ToporoBbiii

NIAK TIK-10.1 [Tnanupyet paboThI O TJIAHOBO-BBICOTHOM
MOJIOTOBKE MaTepHajioB adpPOKOCMUUYECKHUX U HA3EMHBIX
(doTorpaMMETpUUECKHX ChEMOK

3HaTh:
[1K-10.1/382 TexHOM0rMM a3POKOCMHUYECKUX U HA3EMHBIX
¢doTorpamMmmeTpuUecKuX padboT
[1K-10.1/383 NudopmanoHHsle u
TEJIEKOMMYHUKAITUOHHBIE TEXHOJIOTUH JIJISl IPEACTABICHHS
PE3YyNbTaToOB reoie3nYecKux pador
T1K-10.1/3u1 Metons! ananuza u 00001IeHUS
OTEUECTBEHHOTO U MEKIYHAPOIHOTO OIBITA B
COOTBETCTBYIOIIEH 00IACTH HCCIETOBAHUM

MK ITK-10.2 Opranu3oBbIBaeT 1 BBITIOIHSAET PaOOTHI TTO
IJIAHOBO-BBICOTHOM MOATOTOBKE MaTepUasoB
AIPOKOCMHUYECKHUX M Ha3eMHBIX (POTOrpaMMETPUIECKUX
CHEMOK

3HaTh:
[1K-10.2/3u3 T'ocynapcTBeHHBIE CUCTEMBI KOOP/IMHAT,
CHUCTEMBbI KOOpAWHAT, TpuMeHsieMble Tipu Benennu ['KH
[TK-10.2/382 OcHOBBI Teofie3uH, (HOTOrpaMMETPUN
Kaprorpaduu
[1K-10.2/3u1 AnropuT™msl 1 IporpaMMHOE oOecIieueHne
JUIS MaTeMaTu4eckoil 00pabOTKM U KOHTPOJIS KayecTBa
U3MEPUTENILHOW UHPOPMAIIUN U METOJIBI U TEXHOJIOTUU
BBITOJTHEHHS U 00paOOTKU KOOPIMHATHBIX OCHOB
HUBEJUPHBIX, TPABUMETPUUYECKUX M CITyTHUKOBBIX
U3MEPECHUU

3. [IIxajga oneHUBAHUSA

OrneHka

VKpI/ITepI/II/I orieHuBaHus (nepeueHsb copmupoanHsix UJIK/3VB)




OTIn4HO

[IK-10.1 ITnanupyet paboTHI 1O MJIAHOBO-BBICOTHOH MMOATOTOBKE
MaTepuasoB a3POKOCMHUYECKUX U Ha3eMHBIX (POTOrPaMMETPUUECKIX ChEMOK
[TK-10.1/3u1 MeToap! ananu3a u 0000IIEHUS OTE€YECTBEHHOTO U
MEKTyHaPOIHOTO OIBITAa B COOTBETCTBYIOIIEH 00JaCTH CCIeI0OBaHUI
ITK-10.1/312 TexHonornu a3pOKOCMHYECKUX U HA3EMHBIX (JOTOTPAMMETPUIECCKUX
pabor
[TK-10.1/383 NHdopmaiioHHbIE U TEIEKOMMYHHUKAIIHOHHBIC TEXHOJIOTUH JIS
NPEACTaBICHUS PE3yIbTaTOB Ie0Ae3NUECKUX paboT
[IK-10.1/Ym1 IlpumeHSITh HOPMATUBHYIO JOKYMEHTAIIHIO B COOTBETCTBYIOLICH
o0J1acTH 3HaHUH
[TK-10.1/YM2 OnieHuBaTh TOYHOCTH U HAAEKHOCTH 3aINIAHUPOBAHHBIX PadOT
[IK-10.1/YM3 AHanu3upoBarh U CUCTEMAaTU3UPOBATh 00pabaThIBaeMyIo
UH(POPMALUIO
ITK-10.1/HB1 HaBblkamu aHanmu3a 00eCIEYeHHOCTH paiioHa padoT
IUIAHOBO-BBICOTHOM OCHOBOMW 1 HaBBIKAMH COCTaBJIEHHUE ITPOEKTOB
IUIAHOBO-BBICOTHOM MOATOTOBKY HA3€MHBIX M a9POKOCMHUYECKUX CHUMKOB
ITK-10.1/HB2 OcHOBaMU UHTEPIIPETALMH TaHHBIX B KOHTEKCTE
reoMop(OIOrnYeCcKUX U reoJOTHYeCKUX 3a1ad
ITK-10.1/HB3 HaBbikamu 006paboTKH, aHaH3a U 000OIICHHS pE3yabTaTOB
HKCIIEPUMEHTOB U MCCIIEJOBaHUI B COOTBETCTBYIOIIECH 001aCcTH 3HAHUI

[1K-10.2 Oprann3oBbIBaET U BHITIOIHSAET PAOOTHI IO TUIAHOBO-BHICOTHOM
MOJrOTOBKE MaTepHalioB a3pOKOCMUYECKUX U Ha3eMHBIX (POTOrpaMMeTpHUUECKUX
CHEMOK
[1K-10.2/3u1 Anroput™sl U IpOrpaMMHOE OOECIICUCHHUE IJIsI MaTEMaTHIeCKOM
00pabOTKH M KOHTPOJIS Ka4eCTBAa U3MEPUTEIbHON HH(OPMAITIH U METOABI U
TEXHOJIOTUH BHITIOJTHEHHSI U 00pabOTKH KOOPJUHATHBIX OCHOB HUBEIUPHBIX,
IrPaBUMETPUUYECKUX U CITyTHUKOBBIX U3MEPEHUN
I1K-10.2/382 OcHOBBI reoae3unu, poTorpaMMeTprn U KapTorpapuu
[1K-10.2/3u13 T'ocynapcTBEeHHBIE CHCTEMBI KOOPAMHAT, CUCTEMbI KOOPIMHAT,
npuMeHsiembie npu Beaenun ['KH
[1K-10.2/¥YMm1 AHanu3upoBaTh U CUCTEMATU3UPOBATh 00padaThIBAEMYIO
uHdOopMaIuio
[1K-10.2/YM2 OGpabarbiBaTh TaHHBIE C UCIIOJIB30BAHUEM CTICITHATN3UPOBAHHOTO
[10
[1K-10.2/YMm3 [IpuMeHATh COBPEMEHHBIE TPOTrPaMMHBIE CPEJICTBA 00PaOOTKH 1
YpaBHUBAHUSA I'€0/I€3UNUECKUX MOJIEBBIX U OPOUTANILHBIX U3MEPEHUIA
[1K-10.2/HB1 HaBbikamMu KOMIUIEKCHOW 00paOOTKH M KOHTPOJIS KauyecTBa
reo1Ie3NUEeCKUX U TPaBUMETPUUECKUX ONpeaeseHU
[1K-10.2/HB2 TIporpaMMHBIMH KOMIUIEKCaMHU JIsl 00paboTku naHHbIX /(33
[1K-10.2/HB3 HaBbikamu 00pabOTKH, aHAIM3a PE3YIBTaTOB UCCIICIOBAHUN C
WCITOJIb30BAaHUEM HAYYHO-TEXHUYECKOW MH(POPMAIIUEH 10 COOTBETCTBYIOMIEH
o0nacTu 3HaHUN

Xopouio

[1K-10.1 [Tnanupyet pabOTHI 1O TIAHOBO-BBICOTHON MTOJITOTOBKE
MaTepUaioB adPOKOCMHUYECKHUX U HA3€MHBIX (JOTOTPAMMETPUUECKUX CHEMOK
[1K-10.1/3u1 Metoas! aHaian3a 1 000OIIEHHS] OTEYECTBEHHOTO U
MEXIyHApOIHOTO OIbITa B COOTBETCTBYIOLIEH 00JIaCTH HCCIeI0BaHUI
[1K-10.1/312 TexHOMOTHH a9POKOCMHYECKUX M HA3EMHBIX (POTOTPAMMETPUUECKUX
pabor
[1K-10.1/313 NHdopManrioHHBIE U TEICKOMMYHUKAIIMOHHBIC TEXHOJIOTHH JIJIS
MPEICTaBICHUS PE3yIbTaTOB [e01e3NUECKUX paboT
[1K-10.1/¥Ym1 [IpuMeHATh HOPMATHUBHYIO JOKYMEHTAIIMIO B COOTBETCTBYIOIICH
00J1aCTH 3HAaHUI
[1K-10.1/¥YM2 OuenuBaTh TOUHOCTh U HAAEKHOCTH 3allJIaHUPOBAHHBIX padOT
[1K-10.1/YM3 AHanu3upoBaTh U CUCTEMATU3UPOBATh 00padaThIBAEMYIO
nHdOopMaIuio




[TK-10.2 Opranu3oBbIBaeT U BBIMOIHSAET pabOTHI MO MIAHOBO-BBICOTHOM
MOATOTOBKE MaTe€pUaIoB a3pOKOCMHUYECKUX U HA3eMHBIX (POTOTPaMMETPUUECKIX
CHEMOK
[1K-10.2/3u1 AnropuT™msl 1 IporpaMMHOE oOecIieueHue Ui MaTeMaTu4ecKom
00pabOTKU M KOHTPOJISI KaueCTBA M3MEPUTEIHHON MH(OPMAIIMK U METOBI U
TEXHOJIOTHH BBITOJHEHHUS U 00paOOTKH KOOPIUHATHBIX OCHOB HUBEIIMPHBIX,
I'PaBUMETPUYECKHUX U CITyTHUKOBBIX H3MEPEHUN
[1K-10.2/382 OcHoBBI Teozie3uH, (OTOrpaMMETPUH U KapTorpaduu
[1K-10.2/313 T'ocynapcTBeHHbBIE CUCTEMBI KOOPMHAT, CUCTEMbI KOOPIUHAT,
npuMeHsemMsle npu Beaennn ['KH
[IK-10.2/YM1 AHanu3upoBarh U CUCTEMAaTU3UPOBATh 00pabaThIBaEMyI0
UH(POPMALUIO
[TK-10.2/YM2 ObpabaTbiBaTh JaHHBIE C UCIIOIB30BAHUEM CIICIIUATU3UPOBAHHOTO
o
[TK-10.2/YMm3 IlpuMeHSTh COBpEMEHHbIE TPOrpaMMHBIE CPEeICTBa 00padOTKU U
YpaBHUBAHUSA T'€0IC3NUECKHX TOJIEBBIX M OPOUTAIBHBIX U3MEPEHUI

YnosnerBopure
JIBHO

[IK-10.1 ITnanupyet paboTHI 1O MJIAHOBO-BBICOTHO MOATOTOBKE
MarepuasoB a3POKOCMHUYECKUX U HA3eMHBIX (POTOrPaMMETPUIECKIX ChEMOK
[TK-10.1/3u1 MeToap! ananu3a u 0000IIEHUS] OTE€YECTBEHHOTO
MEKTyHaPOJIHOTO OIBITAa B COOTBETCTBYIOIIEH 00JaCTH CCIeI0OBaHUI
[TK-10.1/382 TexHOI0TMM a3POKOCMHUYECKUX U HA3EMHBIX (POTOrPaMMETPUUECKHIX
pabot
[TK-10.1/313 NHpOpMaIIOHHBIEC U TEIEKOMMYHUKAITMOHHBIE TEXHOJIOTHH IS
NPEACTaBICHUS PE3yIbTaTOB Ie0Ae3NUECKUX paboT

[TK-10.2 Opranu3oBbIBaeT U BBIMOIHSAET pabOTHI MO MIAHOBO-BBICOTHOM
MOATOTOBKE MaTe€pUajIoB a3pOKOCMHUYECKUX U HA3eMHBIX (POTOrPaMMETPUUECKIX
CBEMOK
[1K-10.2/3u1 AnropuT™msl 1 IporpaMMHOE oOecIieueHue Uil MaTeMaTu4ecKom
00pabOTKU M KOHTPOJISI KaueCTBA M3MEPUTEIHHON HH(OPMAIIMK U METOBI U
TEXHOJIOTHH BBITMOIHEHHUS U 00paOOTKH KOOPIUHATHBIX OCHOB HUBEIIMPHBIX,
IPaBUMETPUYECKUX U CITyTHUKOBBIX U3MEPEHUN
[1K-10.2/382 OcHoBBI Teozie3uH, (HOTOrpaMMETPUH U KapTorpaduun
[1K-10.2/313 T'ocynapcTBeHHbIE CUCTEMBI KOOPMHAT, CUCTEMbI KOOPIUHAT,
npuMeHsemMsle npu Beaennn ['KH

Heynosne-
TBOPUTCIILHO

Pesynbrarsl 00yueHus He cOPMUPOBAHBI HAa JOCTAaTOYHOM YPOBHE

4. KoHTpO/IbHBIE MEPONIPUATHSA MO JUCHUILINHE

Bun xonTposs

®opma koHTpoIIst/ OLIEHOUHOE CPEICTBO

Texywmuii koHTpOons | TectupoBanue

Konnoksuym
[IpakTuyeckas pabora
PacuerHo-rpaduueckas pabora

IIpomexyTounas PacuerHo-rpaduueckas pabora
aTTecTanus DK3aMeH
Bua koHTpOJISI/ HCOJIB3yeMble
Ne KonTpoaupyem
HanMenoBanue pasiea POHPY OLICHOYHBIE MAaTePHAJIbI
n/n bie U1K . TpomexyT.
Texymmi
arTrecranus




1 |OcHoBBI hoTorpamMmeTpun [IK-10.1 TectupoBanue OK3amMeH
[1K-10.2 Konnoxksuym
[TpakTuueckas padora
PacuetHo-rpaduueckas
pabora

5. Ilopsaaok nmpoBeeHUsI MPOMEKYTOUYHOM aTTeCTAIUMN

[lopsnoxk mpoBeeHMsT NPOMEKYTOUHOM  arTecTalluyd PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHUBEpPCUTETA:
- Ilonmoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH H
NPOMEXKYTOYHOM aTTecTalui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, MporpaMMaM CIHEIHATUTETa, MporpaMmamM
MarucTparypbl B QelnepaJbHOM TOCYIapCTBEHHOM OIODKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pazoBaHus «MOCKOBCKHI TOCYJapCTBEHHBIM YHHBEPCUTET T'€OE3UU U KapTorpadum,
1.6 «Opranu3zanys 1 NpoBeIeHUE MPOMEKYTOUHOM aTTeCTaLUN».
- TlonoxxeHneM O MOPSAKE OCYLIECTBICHHS 00pa30BaTEIbHOTO IMPOLECca, MPOBEICHHUS TEKYIIETo
KOHTPOJII YCIIEBAEMOCTH U TPOMEXKYTOUHOW arTecTaluyd OOydalomMxcs C NPUMEHEHHEM
ANIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (enepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTebHOM  YUPEXKACHWU  BBICIIETO  0Opa30BaHMA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3uu u Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npuMmeHenuem 20 u JJOT».

Ilpomesxcymounas ammecmayus.: IKk3amen, 5 cemecmp.

[Ipy nmnpoBeneHMHM TPOMEXKYTOUHOM arTecTallid, Kak [paBWIIO, TPUMEHSETCS CpeaHee
apu(meTnyeckoe 3HaAUCHUSI OICHOK, MOJTYYEHHBIX 32 KaXKIbIA 2JIEMEHT OLCHUBAHUS, YKa3aHHBIN B
owiere (1Ba BOMpPOCA: TEOPETUICCKUA U TEXHOJOTUUECKHIN).

WtoroBas oreHka Mo AUCUUIUIMHE (MOIYIIO) PACCUUTHIBAETCS KaK OTHOLIEHHE CYMMBI OLICHOK,
MOJTyYEHHBIX 00ydaeMbIM 3a Ka)Abli BOIPOC M 3ajJauy, MOAENIEHHOE Ha KOJIWYECTBO MOIYUYEHHBIX
oreHok (3).

6. OnleHOYHbIE MaTePUAJIbI TEKYLIEr0 KOHTPOJIA

Pa3zoen 1. Ocnoswt homozpammempuu
Konmponupyemvie U/JK: I[IK-10.1 IIK-10.2

Tema 1.3. Teopust 00uHOUHO20 KAOPOBO2O CHUMKA
®dopMa KOHTPOJISI/OTICHOYHOE CPe/ICTBO: TecTrupoBaHue
Bonpocsi/3ananus:
1. llerTpanbHO# POEKITMEN HA3BIBACTCS MPOESKITNSA 00BEKTa, KOTOPAs:
a) TIONyYeHa B  pe3yibraTe IMepeceueHUss IUIOCKOCTH C  MPOCKTHPYIOIIUMU  JIYYaMH,
MEePECEKAIONTIMICS B PA3HBIX TOYKAX
b) momyueHa B pe3yabTaTe IEPECEUYCHUs IUIOCKOCTH C  TMPOCKTUPYIONIMMH  JTy4amH,
MEPECEKAIOIMMHUCS B OHOM TOUKE
C) TOJIy4eHa B pe3yjbTaTe MEePEeCcEUCHHs IIOCKOCTH C HETMEepPeCeKAIUMUCS MPOCKTUPYIOMUMU
Tydyamu
d) monmyueHa B pe3ynprare nepecedeHusl INTOCKOCTHU C TIIABHBIM MPOCSKTUPYIOMIAM JTy4OM
2. 2. DneMeHTBl BHyTPEHHEr0 OPUEHTUPOBAHUS CHUMKA ITO:
a) KOOpAMHATHI LIEHTpa MPOEKLUUU B CUCTEME KOOPAWHAT CHUMKAa U KOI(PQPUIMEHTH paauaibHON
TUCTOpCUU (TTI0YEMY TOJIBKO pagrabHOM)
b) dpokycHOe paccTossHEE OOBEKTHBA U KOOPIUHATHI IIEHTPA MPOCKIIUN
¢) GOKyCHOE pacCTOSTHHE OObEKTHUBA U KOOPIMHATHI TIIABHOW TOUYKH
d) koopAMHATHI TITABHOM TOYKH M YIJIBI pa3BOpOTa
3. ®oKyCcHOE pacCCTOSIHUE ATO:




a) pacCcTOsTHUE OT LIEHTpa MPOEKIUU 10 CHUMKA BJIOJIb TJIABHOTO ONTHYECKOTrO JIyda
b) paccrostHuE OT IIEHTpa MPOSKIUH 0 yIiIa CHUMKA
C) pacCTOsTHUE OT IIEHTPa MPOCKIUH JI0 MIPEAMETHON MJIOCKOCTH (BBIcOTa hoTorpadupoBaHus)
d) paccTosiHME OT IIEHTPAa CHUMKA JI0 yTJIa CHUMKA
4. DneMeHThI BHEITHETO OPUEHTUPOBAHUS ITO:

a) (hoKycHOE paccTosiHHE 00BEKTHBA M KOOPJMHATHI IIEHTPa MPOSKLIUU
b) pokycHoe paccrosiHre 00BEKTHBA M KOOPAMHATHI TTIABHOW TOYKH
C) KOOPAMHATHI LIEHTPA MPOEKIIUHN B CUCTEME KOOPAMHAT 00BbEKTa U YINIbI pa3BOPOTa CHUMKA
d) KoopMHATHI IEHTPa MPOEKIMU U KO3(PPUIIMEHTHI TAaHTeHIIUAILHONW AUCTOPCUU
5. CKOJIBKO OMOPHBIX TOYEK JJOCTATOUHO UMETh JJIsi BHEIIHETO OPUEHTUPOBAHMS CHUMKOB
a)l
b) 2
c)3
d) 4

6. UTo 03HAYarOT JIEMEHTHl X U Y B YpaBHEHUU?
a) KOOPAMHATHI H300paKEHUSI TOUKU MECTHOCTH, U3MEPEHHON Ha CHUMKE
b) KOOpAMHATHI TOUKK MECTHOCTH B CUCTEME KOOpAUHAT 00bEKTa
C) KOOPAMHATHI IICHTPOB MPOEKIIMH CHUMKA B CHCTEME KOOPJIUHAT 00BEKTa
d) yrioBbIe 1IEeMEHTHI BHEIIIHETO OPUEHTHPOBAHUS CHUMKA
Xy —f% -x=0

Y

e~y =0

Yoo

7. OprorpanchopMUpOBaHNE CHUMKOB HEOOXOUMO JIJISL:

A) mpeoOpa3oBaHUs CHUMKOB B JIPYTYIO CUCTEMY KOOPJIWHAT

b) npeobpazoBaHUsl CHUMKOB B 33/IaHHYIO MPOEKITHIO

C) WCIIpaBIICHUE CHUMKOB 32 YIIIbI HAKJIOHA W 3a penbed, a Takke NMpPUBEICHHE UX K 3aJaHHOMY
MaciTady

d) cozmanust TpeXMEpHON MOJIETH

Tema 1.4. Teopus napvl KaOpoOBvIX CHUMKOS

dopMa KOHTPOIIsI/0TIeHOYHOE cpeAcTBO: KomtokBuym

Bonpocsi/3ananus:

1. Yto takoe crepeonapa?

. Crioco6s! monryuenust crepeodddexra?
. Uto Takoe mapasuiakc?
. Buzapl napannakcos?
. YcroBue B3aUMHOTO OPUEHTUPOBAHUS CHUMKOB.
. Urto siBRsieTCs pe3yabTaToOM B3aUMHOTO OPUEHTUPOBAHUS CHUMKOB?
. Ha3zBatp aneMeHTHl B3aUMHOTO OPUEHTUPOBAHUS CHUMKOB.
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. Uto uzMepsiercs B MpoLECcce B3aMMHOIO OPUEHTUPOBAHUS CHUMKOB.
9. Kak o1ieHuBaeTCsl Ka4e€CTBO MOCTPOECHHOM CTEPEOMOIEIIH.
10. Ha3Barb 371€MEHThI BHEIITHETO OPUEHTUPOBAHUS CTEPEOMOJIETIH.

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

dopma KoHTpoIIs1/01IeHOYHOE cpencTBO: [IpakTudeckas padora
Bonpocsi/3ananus:
1. O6paboTka cTepeonapbl a3pOCHUMKOB

Tema 1.5. Domompuaneynrayus



®dopma KOHTPOJIS/OIIEHOYHOE CpeacTBO: KommokBuym
Bomnpocsi/3ananus:
1. Ha3znayenue u kiaccuukanus MeToaoB (POTOTPHAHTYIISALUN

2. IlpuHuunm mOCTpOCHHs CeTe MapHIpyTHOM W OJ0YHOW (DOTOTPUAHTYISAIIMKU METOIOM
HE3aBUCHUMEIX MOJEIIEN

3. IlpuHIMN TOCTPOEHUS CeTed MapmIPyTHOW M ONOYHOW (HOTOTPHUAHTYISIIIUM METOIAOM
CBSI30K

4. TexHONIOTUU TTOCTPOCHHMS CeTel (POTOTPHAHTYIIAIINH
dopma KoHTpoIs1/onieHoUHOE cpencTBo: [IpakTuueckas padora
Bomnpocsi/3ananus:

1. @oroTpuanryaauus

Tema 1.6. Tpancghopmuposanue Kaopoevlx CHUMKOS
dopMa KOHTPOJIsI/0TIeHOYHOE cpeacTBO: KomtokBuym
Bonpocsi/3ananus:
1. udposoe TpaHnchopMupoBaHHE CHUIMKOB B OPTOIOHAJIBHYIO TPOEKIIHIO
2. Hudposoe TpanchopMupoOBaHNE CHUMKOB B TIPOEKIIUIO KAPTHI
3. O1eHka TOYHOCTH HU(PPOBHIX (POTOTUTAHOB
dopma KOHTPOJIsT/O1ieHOYHOE cpeacTBo: [IpakTudeckas pabora
Bomnpocsi/3ananus:
1. TpanchopmupoBanue

Tema 1.7. Lughposwie modenu penvegha u mecmuocmu
dopMa KOHTPOJIsI/0TICeHOYHOE cpeacTBO: KomtokBuym
Bonpocsi/3ananus:
1. HazoBuTe 3a1aun, KOTOPBIA MOYKHO PEIIaTh MO MUGPOBBIM MOACIISIM BBICOT
2. HazoBute BUBI HU(GPOBBIX MOJEIEH BBICOT
3. [lepeuncnure criocoObl MOIyYSHHS ITUGPOBBIX MOJIETIEH BBICOT
4. HazoBute criocoObl MHTEPIIONSAIUN HEPETYIIPHBIX MATPHI] BBICOT B PETY/SPHBIE
®opma KoHTpoJIst/oLieHoYHOE cpeacTBo: [IpakTuueckas pabora
Bonpocsi/3ananus:
1. Co3nanue nudpoBbIX MojeeH penbeda
2. Co3nanue KOHTYpHOU YacTH TOMOTpadpuuecKoit KapThl
dopma KOHTPOJISI/OTICHOYHOE CpeaCcTBO: PacueTHo-rpadudeckas padora
Bonpocsi/3ananus:
1. TexHomnorus cozganus Kapt GoTorpaMMeTpUYECKUM METOJI0M

PacueTtHo-rpaduueckas padora 6a3upyercs Ha pe3yabraTax MpakTHIecKux pador 1-5

Lenb: PacuetHo-rpaduueckass ~ pabOTHI: OCBOUTD TEXHOJIOTHIO CO3JaHHA KapT
(doTOorpaMMETpUUYECKM METOIOM IIyTeM MpPHUOOPETeHUS HABBIKOB paboThl B LU(POBOU
dororpammerpuueckoii cucteme PHOTOMOD LITE.

XapaKkTepucTUKa UCXOTHBIX JaHHBIX:

- ONOK a’pO(OTOCHUMKOB, MOITY4YEHHBIX IM(poBoi TOomorpapuueckoir kamepoir DMC 1II ¢
¢dokycHbIM paccrosHueM 112 MM, pa3mep mMKcena MarpHuubl 5.6MKM, HMPOIOJIbHOE IMEPEKpPhITHE
70%, nonepeunoe 50%; pa3mep MUKCENS Ha 3eMJIe 5 CM;

- DJIEMEHTHl BHYTPEHHErO OPHEHTHUPOBAHMS KaMepbl HM3BECTHBI M TPUBEIEHBI B cepTU(UKATE
KaMephl;

- reozie3nyecKoe odecredeHre a3pohoToChbeMKH JaHO B BHJIE KaTajora OOPHBIX TOUYEK (OTO3HAKOB)
¢ ¢oToabpucamMu U 3JIEMEHTAMU BHEIIHETO OPHEHTUPOBAHMSA, ONpPE/EICHHBIMU HaBUTAI[MOHHBIM U
MHEpIUAIbHBIM OOPTOBBIM 000PYIOBaHHEM B TIOJIETE.



Tema 1.8. Ocobennocmu gomozpammempuyeckol obpabomku a’po U KOCMUYECKUX CKAHEPHBIX
CHUMKO8

dopMa KOHTPOIIsI/0TIeHOYHOE cpeAcTBO: KomtokBuym
Bonpocsi/3ananus:
1. HazoBuTe BHIBI CKAHEPHBIX CHbEMOUYHBIX CUCTEM
2. DneMeHTBI BHEIIHETO OPUEHTUPOBAHUS CKAHEPHBIX CHEMOYHBIX CUCTEM
3. HazoBuTe ciocoObl momydeHus! U300pa>keHUs! ONTUKO-3JIEKTPOHHBIX CKAaHEPOB
4. Kakue BbI 3HA€TE CIIOCOOBI MOMyYEHHSI CTEPEOTapbl CKAHEPHBIX CHUMKOB
5. Cuctembl KOOpAUHAT CKAaHEPHBIX CHUMKOB

6. Metonsl QoTorpaMMeTpUUEcKoil O0O0pabOTKM OJMHOYHBIX M CTEepeornap CKaHEPHBIX
CHMMKOB IO 3HAYEHHSIM 3JIEMEHTOB BHEIIHETO OPUEHTUPOBAHHS CKAaHEPHOW ChEMOYHOM CHCTEMBI U
KOOpZHMHATaM OTIOPHBIX TOUEK

7. Yro Takoe RPC xoadurmenTs

Tema 1.9. Hazemnasn pomoepammempus u nazepHoe CKAHUpO8arue

dopma KOHTpOJIs1/01IeHOYHOE cpenicTBO: KommokBuym

Bomnpocsi/3ananus:
1. Kakue cheMOYHbIE CUCTEMBI UCIIOIB3YIOTCS B HA3eMHOW (hOTOrpaMMETpUU
2. Kakue mapaMeTpsl ONpeAeIIIIOTCS B IIPOIIeCCe KaTuOPOBKU
3. Kakue BubI KadMOPOBKU KaMep BbI 3HAETE
4. Ha3zoBuTE OCHOBHBIC CITy4ar HA3€MHOH cTepeo(oTorpaMMeTpruIeCcKOr ChbEMKH
5. Packpoiite npuHIUNI paboThl Ja3epHbIX CKAHEPOB
6. OTuero 3aBUCUT TOYHOCTH OIPEAEIICHNS KOOPAUHAT TOUEK JIA3€pHBIMUA CKAHEPaMHU

Tema 1.10. Memoovl u mexHonocuu co30anus U OOHOGIEHUA Kapm NO MaAmepuanam
A2POKOCMUYECKUX CHUMKOS8. A6momamuszayus pomocpammempuieckux pabom

dopMa KOHTPOJIsI/0TIeHOYHOE cpeAcTBO: KomtokBuym
Bonpocsi/3ananus:
1. Kakue matepuainsl J[33 MOXKHO UCIIOJIB30BATh 17151 OOHOBJICHUS KapT
2. UTo Takoe KOppessiius Ipu U3MEPEHUH COOTBETCTBEHHBIX TOUEK
3. OT 4yero 3aBUCUT Kau€CTBO aBTOMATUYECKOTO U3MEPEHUS TOUEK HAa CHUMKE

7. OueHoYHbIE MATEPHAJIbI IPOMEKYTOUHOM aTTeCTAlUM

5 cemecmp, Ox3amen
Konmponupyemwie H/IK: 1IK-10.1 I1IK-10.2
Bonpocsl/3ananus:

1. IlpuHIMIBI TOCTPOCHUS U300paKEHUN CHUMAaEMbIX 00ObEKTOB KaJIPOBBIMU U CKAHEPHBIMU
ChEMOYHBIMH CHCTEMaMHU.

2. FGOMGTqueCKHC CBOICTBa AOPOKOCMHUYCCKUX U HA3CMHBIX CHHUMKOB, I10JTy49aCMBbIX
KaApOBBIMH U CKAHCPHBIMU CbCMOYHBIMU CUCTCMaMU

3. DneMeHThl BHYTPEHHETO U BHEUTHETO OPUEHTHUPOBAHUS KaJJpOBOTO CHUMKA.

4, (DOpMy.]'IBI CBs3H KOOpAWHAT COOTBETCTBCHHBIX TOUCK CHUMKAa U MECTHOCTHU



5. BausgHue ommMOOK BBICOT TOUEK OOBEKTa HAa TOYHOCTH OMpPCACIICHUA HX IIJIAHOBBIX
KOOpAUHAT M0 OAMHOYHOMY CHUMKY

6. Onpenenenye 31eMEHTOB OPUEHTUPOBAHUS CHUMKA 110 OTIOPHBIM TOYKaM
7. KoopauHatsl ¥ apaijiakchl COOTBETCTBEHHBIX TOUEK Ha CTepeonape CHUMKOB

8. DyeMeHThl B3aMMHOIO OPHEHTHPOBAaHUSA CHUMKOB. OmpesesieHue 3IeMEHTOB B3aUMHOTO
opueHntupoBanus. [loctpoeHue ¢pororpaMmeTpuuecKOrd MOICTH

9. BuemHee opueHTHpPOBaHHE (HOTOTPAMMETPUUYECKON MOJENU. ODIEMEHTHl BHEIIHETo
OpPHEHTUPOBaHMA (HOTOTPAMMETPUUIECKOI MOIenn

10. Onpez[eneHHe OJICMCHTOB BHCHIHCTO OPHUECHTHUPOBAHUA MOACIIN U DJICMCHTOB BHCIIHCTO
OPHUCHTHPOBAHUA IMApbl CHUMKOB I10 OIIOPHBIM TOYKaM.

11. Ha3znauenue u kiaccudukanus MetooB pororpuanrynsaunu. CrocoObsl ypaBHUBAHUS

12. Hudposoe TpaHchopMUpoBaHHE CHUMKOB B OPTOTOHAJIBHYIO MPOCKIMIO U B MPOCKIIHIO
KapThl

13. Co3nanue nudpoBbIX POTOTUIAHOB MO IEPEKPHIBAIOIITUMCSI CHUMKaM
14. [ludpposeie monenu penveda. Onpenenenne. CriocoObl moaydeHus. MeTobl OLIEHKH

15. Cucremsr KOOpAWHAT CKaHCPHBIX ChEMOYHBIX CHCTEM: OINTHUKO-MEXaHUYECKUX U
OIITHUKO-3JICKTPOHHBIX CKaHCPOB, PAANOJIOKAIIMOHHBIX U JTIA3€PHO-JTOKAIIMOHHBIX CbEMOYHBIX CUCTEM.

16. MeTozbl oy4YeHus: cTepeonap KaapoBbIX U CKAHEPHBIX CHIMKOB
17. MeTonbl CTEpEeOCKOMMYECKOT0 HAOMIONECHHS U U3MEPEHHS U IIU(PPOBBIX CHUMKOB
18. BHyTpeHHEee OpUEHTUPOBAHUE KaJPOBBIX CHUMKOB

19. Omnpenenenne KOOPAMHAT TOYEK MECTHOCTH IO Nape CHUMKOB METOAOM JBOMHOM
00paTHOH (PoTOrpaMMeTPHUECKON 3aCEUKU

20. ToynocTh onpeaeaeHust KOOPAUHAT TOYEK MECTHOCTH MO Mape KaJpOBbIX CHUMKOB
21. TexHOJIOTHH IOCTPOCHUS CeTe (POTOTPUAHTYJISAIINU.
22. O1ueHka TOYHOCTH UQPPOBHIX (POTOITAHOB

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

24. OCcHOBHBIE CITy4yau Ha3eMHOM cTepeoPOTOrPaMMETPUUECKON CHEMKH

25. IIpoekTupoBanue Ha3eMHON (HOTOCHEMKHU



26. Coznanne nudpoBBIX MOZCNIEH penbeda
27. TpexmepHble J1azepHble CKaHepbl. [[pUHITUITBI CKAaHUPOBAHUS

28. Coznmanue mUQPPOBBHIX BEKTOPHBIX MOENEH OOBEKTOB IO MarepuajgaM TPEXMEPHOTO
JIA3epHOTO CKaHUPOBAHUS U (POTOIPAMMETPHUECKUM CITOCOOOM.

29. CniocoObI kKanrOpOBKH (HOTOCHEMOYHBIX CUCTEM

30. OcHOBHBIE IPUHITUIBI ABTOMAaTHYECKUX U3MEPEHUI Ha CHUMKaX\

=m_ =H).0lmm
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31. HeoOxomuMo paccuuTaTh JOMYCKM Ha Bce (POTOrpaMMETPUUYECKHE TMPOIECCHl IMPHU
MOCTPOEHUH CeTH (DOTOTPUAHTYIISILIUU:
a) IOIYCK M3MEPEHHs] KOOPAMHATHBIX METOK MTPH BHYTPEHHEM OPUEHTUPOBAHUU
b) momyck 1Mo 0CTaTO4YHBIM MOTIEPEYHBIM MapajiIakcaM
C) JOIYCK TO IUIAHOBBIM W BBICOTHBIM OINMOKaM Ha TOYKax B 00JacTH TpOMHOTro M Oojee
MEPEKPBITH
d) mpubnusuTenbHOe 3HaUeHue Oa3nca pororpadupoBaHuUs
€) cpellHue OLIMOKU Ha OMOPHBIX M KOHTPOJIbHBIX TOYKAaX MOCJIE€ BHEITHETO OPUEHTUPOBAHUS
[TpousBenena aspochbeMka aHAIOrOBOM Kamepoi. Pasmep kampa 23 / 23 cM, TUKCENTb CKAHUPOBAHUS -
12 mxM, ¢pokycHoe paccrosiHue - 153.5 mm. CreMka mpousBeicHa B JBa MapuipyTa Mo 3 Kajapa B
kaxaoM. MacmTab cremku 1:10 000. TpeOyeTcst momyuuTs Tomorpaduueckyr kapty Macmrada 1:2
000 c BeIcOTOM ceueHus penbeda 1 M.

32. BBIYUCIUTH TOYHOCTD ONPEAENICHUS TUIAHOBBIX M BBICOTHBIX KOOPJIMHAT.
Crepeomnapa CHUMKOB ToiyueHa IudpoBoi cpenHedopmarHoit kamepoil Hasselblad H4d 60 c
pa3smMepoM mukcenst Marpunbl 6MkM. PokycHoe paccrosHue 81.8mMm mim 13633 mmkcens, ¢opmar
kagpa B MuumnMerpax 40.2x53.7 nian 6708x8956 coorBeTcTBEHHO B nuKcensx. Koporkas cropoHa
KaJpa HampaBjieHa BIoJib nojera. CeMka BbimojiHeHa ¢ BbicoTbl H=2000 M ¢ mpogoiabHbIM
MEPEKPHITHEM MEXTy CHUMKaMu p=60%. TOuHOCTh M3MEpPEHHI KOOPJAMHAT U IMapaIaKCOB MIPHHSTH
paBHOM 0.5 nmukcens, T.e mx=my=mp=mq=m= 0.5 nukcemns, Wi BbIPa3UTh B MUKPOHAX YMHOXXUB
0.5 Ha pa3mep MUKcems H300paKeHUsI.

33. 3amanue 1 Ilogcunrarh pa3penieHne CHUMKOB, C T€M, YTOOBI ONMPEICIUTh JOCTATOYHOE
OHO OyJeT WM HeT Ui AeUIH(PPUPOBAHUS MEJIIKUX OOBEKTOB ( OT 5 MM H BBIIIIE).
3amanue 2 Uto HE0OXOAMMO clenaTh, 4YTOObl pa3pelIeHne CHUMKOB YIOBJIETBOPSUIIO MOCTABICHHON
3ajaue.
Heo6xonumo BBIMOTHUTH CheMKY (hacajia 37aHUs CO CIEAYIOUIMMHU pasMepamu: JuymmHa L = 15 m,
BbicoTa H = 10 M. Paccrosinue 1o o0bekTa 30 M.
CpeMKy mpearnonaraercsi BBINOIHATh nudposoi kamepoit SONY DSC-P200 ¢ pasmepom marpuiibl
(popmar cuumka) 3072x2304 pix u poxycHsiM paccrosHueM f = 3072 pix . OOpaOOTKy CHHUMKOB
OyaeM BBIMONHATh Ha IUGPOBOH (oTOrpaMMeTpHUecKoil cUcTeMe, O0eCIeunBaloNIeii TOYHOCTh
M3MEPEHUs MPOAOJIBHBIX MapajiakcoB nopsaka 0.5 mukcens, T.e. mp = 0.5pix.
3amanue 1 Ilogcuurarh paszpemieHHe CHUMKOB, C TeM, YTOOBI ONPEAETUTh JOCTaTOYHOE OHO OyaeT
WX HeT IS IS (pPUPOBAHUS MEJIKUX OOBEKTOB ( OT 5 MM H BBIILIE).
3amanue 2 Uto HE0OXOAMMO clenaTh, 4YTOObl pa3pelIeHne CHUMKOB YIOBJIETBOPSUIIO MOCTABICHHON
3ajaue.

34. 3apanue 1. BeluuciauTh 3axBaT TOPU30OHTAIBHOTO U BEPTUKAJIBHOIO KaJipa AJis TaHHOTO
OTCTOSIHUS.
3ananue 2. PaccunTaTh ONTUMANIBHBIE YCIOBUS CHEMKHU.
Heo6xoaumo BBITIOIHUTHE ChEMKY (hacana 3MaHus CO CIASAYIOIMHUMH pasMepamu: muHa L = 15 M,
Beicota H = 10 M. 1o ycrmoBusM peanbHON MECTHOCTH TOIXOMABI K JaHHOMY OOBEKTY OTpaHHYCHBI,
mupuHa ynmunbl Bcero 10 merpoB. HeoOGxoanMo Moidy4yuTh TpEeXMEpHYIO Mozelb 3Toro dacaia B
JIOKaJIBHOU cucTemMe KoopauHat o0bekTa OXYZ ¢ TOUHOCTBIO ONPEACIICHUS] KOOPUHAT TOUYEK ITOU



Moznenmu He xyxe lcm. IlpomonbHoe mepekpeite Px Bo3pMeMm paBHbIM 60% . Cbemky
MIpeArnosaraeTcsi BeIMOIHATH 1udppoBoit kamepoit Nikon D3100 ¢ pazmepom marpunsl — 23.1 x 15.4
MM # pokycHbIM paccTossHEeM (f) — 18 MM. O6paboTKy CHUMKOB Oy/IeM BBITIOJHATH Ha ITU(POBOMA
¢dororpammeTpuyeckoil  cucteme, oOecreuuBalomed  TOYHOCTh  HM3MEPEHHS  MPOAOJIbHBIX
napasuiakcoB nopsaka 0.5 mukcens, T.e mp = 0.5pix.

35. Beruucnuth BenmnuuHbl MX, mY U mZ TOYEK MECTHOCTH, ONPEACIICHHBIX 10 CTepeonape
cauMkoB MacmTaba 1:5000, momyuennoit ADA ¢ f =150 mm u dopmarom kaapa 23x23 cM, C
MIPOJOJBHBIM NepekpoiTeM 60%.

ByneMm cuutars, 4TO Ha CTepeonape CHUIMKOB TOYKU ObUTH H3MEPEHBI C OIIUOKaMU

36. Beraucnuth npeaenpbHyr0 OmuOKy onpezeseHus BRICOTh (nensra h mpen) mo IIMP npu
co3aaHuu GOTOIIAHOB.
Crepeonapa CHUMKOB ToiydeHa IudpoBoit cpeanedopmarnoit kamepoir Hasselblad H4d 60 ¢
pasMepoM mHKcenss Marpuilbl 6MkM. DokycHoe paccrostHue 81.8MM mnmu 13633 mukcens, ¢opmar
kaapa B muuuMerpax 40.2x53.7 unu 6708x8956 coorBeTcTBeHHO B mukcensax. Koporkas cropona
KaJpa HampasieHa BAoJb mnojera. CheMka BbIMOAHEHAa ¢ BbICOTb H=2000 M ¢ mpomoiabHBIM
MEPEKPBITUEM MEXAY CHUMKamu p=60%.

37. BbIUMCIUTD BETUYHMHY CMEILEHUSI TOYEK Ha CHUMKE, BBI3BAHHBIE PEIbe)OM MECTHOCTH.
MakcuMalibHbI€ MPEBBIMIEHU HA MECTHOCTH cOCTaBIsItOT 100 M.
Crepeonapa cCHUMKOB ToiydeHa IudpoBoit cpeanedopmarnoit kamepoir Hasselblad H4d 60 ¢
pasMepoM muKcens Marpuilbl 6MkM. DokycHoe paccrostHue 81.8MM mmu 13633 mukcens, ¢opmar
kaapa B muuuMerpax 40.2x53.7 unu 6708x8956 coorBeTcTBeHHO B mukcensx. Koporkas cropona
KaJpa HampamieHa BAoJb mnojera. CheMka BbIONHEHAa ¢ BbICOTbI H=2000 M ¢ mpomoiabHBIM
MIEPEKPBITUEM MEXAY CHUMKamu p=60%.

38. 3aganue 1.Paccuntars onTUMagbHbIE MTAPAMETPHI CHEMKH.
3aganue 2. Kak M3MEHATHCS MapameTphl, €CIM TOYHOCTHIO OMPEACIICHUS KOOPAMHAT TOYEK ATOM
Mozenu orpedyercs He xyxe 0.5cm
Heo6xonumo BBIMOTHUTH CheMKY (hacajia 37aHus CO CIEAYIOUIMMHU pasMepamu: JuymmHa L = 25 w,
BbicoTa H = 12 M. Heo6XonnmMo momy4yuTs TpeXMepHYI0 MOJIeIb 3TOTo (hacajia B JIOKAIBHOM cucteme
koopauHaT o0bekTa OXYZ ¢ TOYHOCTBIO OIpEesICH ] KOOPIAUHAT TOYEK 3TOM MOJENN He Xyxke 1cm

[IpononsHoe mnepekpsiTue Px Bo3pMeM paBHbIM 60%. CbeMKy Npeamnosnaraercss BBIIOIHATH

mugpoBoit kameporr Nikon D700 (4256 x 2832), f=6115 nwmkc. OOpabOTKy CHHMKOB Oyaem
BBINOJIHATH Ha IU(POBOI (POTOrpaMMETpHUUECKON CUCTEME, 00ECTIEUMBAIOIIEH TOUHOCTh U3MEPEHUS
MPOIOTIBHBIX MapajuiakcoB nopsaka 0.5 nmukcens, T.e mp = 0.5pix.
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