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Pa3padoruukmu:

[Tpenonasarens kadenpsl MapopmaTuku u reonHpopMamOHHBIX
texnonoruit I'pysnes C. C.

@DoH/T OLICHOYHBIX CPEJICTB MO AUCIUIUTHMHE (MOIYJII0) COCTABIICH B COOTBETCTBHH C TPEOOBAHHUSIMU
®OI'OC BO no nanpasnenuto noarotoBku 21.04.03 T'eome3us W AUCTAHIMOHHOE 30HAMPOBAHUE,
yTBEpKACHHOTO MpukazoM MunHoOprayku ot 11.08.2020 Ne 938

ComnacoBaHue U yTBEPKACHUE

Ne |TMonpasaenerne OTBeTCTBEHHOE DUO Busa Jlara, mpoTOKOII
JIALIO (Ipu HaNMUYUN)
1 Teonesuuecknit | [Ipexcenarensb ITonosues O. B. Paccmorpeno | 11.12.2023, Ne
(baxynsrer YYEHOI'0 COBETA 7/23
¢axynbTera




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

OIIK-1 Cmocoben pemaTth MPOW3BOACTBEHHBIC W (WMJIM) HCCIENAOBAaTEIbCKUE 3aaud Ha OCHOBE
(byHIaMEHTAIBHBIX 3HAHUW B 00JIACTH T€0JIC3UU U AUCTAHIIHOHHOTO 30HAMPOBAHUS

OIIK-1.1 /lemMOHCTpUpyeT HaBBIKM (D)U3UYECKOTO M MPOTPAMMHOTO  MOJCIUPOBAHUS
OT/AETBbHBIX (PparMeHTOB mpoliecca BBHIOOpPA ONTHMAJIBHOTO BapuaHTa JUIsI KOHKPETHBIX
YCIIOBUM

3nams:

OIIK-1.1/311 MeTonsl U cpencTBa MOUCKA U MOTYUYEHHUs, CUCTEMATH3alUA U 00pabOTKH
a’POKOCMHYECKOM MH(DOPMAITUU M CHUMKOB MECTHOCTH

Ymems:

OIIK-1.1/¥M] mutaHupoBaTh MPOLECCHl M ATambl 00PaOOTKU(TIONyYEHUs) JaHHBIX
¢doTorpaduueckoif, ONTHUKO-IIEKTPOHHONW M JAPYTHX BHAOB a3POKOCMUYECKHX CHEMOK
JUISL PEUICHHUs OTIPEEIIEHHOTO KpyTra MPOU3BOICTBEHHBIX U HAYYHBIX 337144

Bnaoemw:

OIIK-1.1/HB2  IlpakTuyeckMMu HaBbIKAaMH cOOpa  JAaHHBIX JAHCTAHIIMOHHOTO
30HAMPOBaHUS 3eMiH, (GoTorpadUuecKux NaHHBIX MECTHOCTH, a TaKXKe WHBIX JaHHBIX,
NONXOASIIMX  JJIi  OpraHu3alMM  Mpolecca  TPEXMEPHOTO  MOJAEIHUPOBAHUS
reoNpPOCTPAHCTBEHHBIX OOBEKTOB M YIaCTKOB MECTHOCTH

OIIK-1.2 Hcnone3yer (yHIaMEHTaIbHBbIE 3HAHUSA NPO(ECCHOHATBHON NEATETBHOCTH IS
pelIeHusI KOHKPETHBIX 3a/1a4 B 00JIaCTH re0/Ie3UH U TUCTAHIIMOHHOTO 30HIUPOBAHHS

3name:

OIIK-1.2/352 OcHOB u 0a30BBIX TEOPETHUECKHX TMPUHIUIIOB TPEXMEPHOTO
MOJICTUPOBAHUS TEOMPOCTPAHCTBEHHBIX OOBEKTOB W YYaCTKOB MECTHOCTH B cdepe
pelIeHus KOHKPETHBIX 33/1a4 TMCTAaHIIMOHHOTO 30HAUPOBAaHUS 3€MJIU U T€0/1€3Un
Ymemu:

OIIK-1.2/YM2 BeIDomHATH JTanbl TEXHOJIOTHYECKOH  ILIEMOYKM, CBSI3aHHBIE C
TpEXMEPHBIM  MOJICTTHPOBAHUEM T'EONMPOCTPAHCTBEHHBIX OOBEKTOB U  yYaCTKOB
MECTHOCTH B 3aBHCHMOCTH OT CIIO)KHOCTH OOBEKTa MOACITUPOBAHUS W MOMO0OpaHHBIX
MCXOJIHBIX MPOCTPAHCTBEHHBIX JIAHHBIX

Braoems:

OIIK-1.2/HB2 HaGopoMm HaBBIKOB NPAKTHYECKOM peaau3alud KaKIOTO W3 OSTaIoB
TEXHOJIOTUYECKOM IIeTIOYKH TPEXMEPHOIO MOJEIUPOBAHUS TEOMPOCTPAHCTBEHHBIX
00BEKTOB M YYaCTKOB MECTHOCTH, UMEIOIIUX 3HAYEHHE NPU BBHIMOJIHEHUU MPOEKTOB B
00acTy reo/ie3un U JUCTAHIIMOHHOTO 30HAUPOBAHMUS

OIIK-1.3 AHamu3upyeT NPUYMHBI CHIKEHHS KauyeCTBAa TEXHOJOTMYECKHUX IMPOLECCOB H
npemnaraetT S(OQeKTUBHBIE CMOCOOBI TOBBIINICHUS KadyecTBa IMPOM3BOJICTBA pPabOT mpu
BBITIOJTHEHUH PAa3IMYHBIX TEXHOJOTUYECKUX ONepalnii

3Hamo:

OIIK-1.3/382 O 6a30BbIX croco0ax KOHTPOJS KayecTBa M MOAXOAAX K MOBBIIMICHUIO
KauecTBa HA PA3JMYHBIX 3Talax TEXHOJOTHYECKOW IIETIOUKU Tpolecca TPEXMEPHOIo
MOZIETTUPOBAHHUS TE€OMPOCTPAHCTBEHHBIX OOBEKTOB U YYaCTKOB MECTHOCTH, a TAKXXe MPH
UHTErpallii B T€OMH(POPMALMOHHBIE CUCTEMBI, IPU BBIIIOJIHEHUHU PA3JIMYHBIX paboT B
00JIaCTH Te0/1e3Un M TUCTAHIIMOHHOTO 30HIUPOBAHHUS

Ymems:



OIIK-1.3/¥YM2 TIpoBOmuTh OLEHKY KadecTBa IMOJYYEHHOTO pe3ylbTara Ha KaXIOM H3
ATAINOB Tpolecca TPEXMEPHOTO MOJCIUPOBAHHS T'EOMPOCTPAHCTBEHHBIX OOBEKTOB M
YYaCTKOB MECTHOCTH, a TaKKe IMPH HHTErpalMd B TE€OMH(OPMAIMOHHBIE CHCTEMBI,
yaensist oco0oe BHUMaHHE TPeOOBAHUAM, C YIETOM KOTOPBIX BBIIOJIHAIOTCS paboThI

Braoems:

OIIK-1.3/HB2 HaBbikamu MpoBEACHUS OIEHKH W TOBBIIICHUS KauyeCTBa Ha KaKIOM W3
ATaIoB MpoIecca TPEXMEPHOTO MOJCITUPOBAHMS TEOMPOCTPAHCTBEHHBIX OOBEKTOB H
YYaCTKOB MECTHOCTH, a TaKX€ MPH HHTETpali B T€OMH(OPMAIMOHHBIC CUCTEMBI,
BKJTFOUAst POBEPKY TOMOJIOTHH M IIETOCTHOCTH MOJICTH TIPH UMIIOPTE

OIIK-1.4 JleMOHCTpHpYET HaBBIKM HCHOJb30BAHUSI COBPEMEHHBIX MHCTPYMEHTOB U METOIOB
IUTAHUPOBAHUSI U KOHTPOJII MPOEKTOB, CBA3AHHBIX C OCJIOKHEHUSMHU, BO3HHUKAIOIIMMH IPU
MIPOM3BOJICTBE padbOT

3Hamo:

OIIK-1.4/312 O CnoXHBIX NPOU3BOACTBEHHBIX CHUTYaIlUsIX M THUIIOBBIX OLIMOKax, a
TaKXKe TIOIX0JaX M HHCTPYMEHTaxX, KOTOphIE HEOOXOIUMO IPHUMEHSATh B CIIOXKHBIX
CUTyallMsiX IpU peaJu3alliyd 3TalloB Ipolecca TPEXMEPHOIO MOJAEIUPOBAHUS
TeONPOCTPAHCTBEHHBIX OOBEKTOB M YYAacTKOB MECTHOCTH, a TakKXe Ha CTaJauu
UHTETpaIli MOJIeNiel B reOMH(OPMAIIMOHHBIE CHCTEMBI

Ymems:

OIIK-1.4/YM2 IlnanupoBaTh, KOHTPOJIHMPOBATH M YCICIIHO PEaTM30BLIBATH BCE ATAITBI
nporecca TPEXMEPHOTO MOJIEIMPOBAHMS T€OMPOCTPAHCTBEHHBIX OOBEKTOB U YYaCTKOB
MECTHOCTH, a TaK)K€ BBINOJHATh HHTETpalMio Mojeiell B TeonH(pOpMaIOHHbIE
CUCTEMBI B CJIOKHBIX NPOU3BOJACTBEHHBIX CHUTYalMsIX, BKIIOUAs CIOXKHYIO T€OMETPHIO
Mojeneld, OONbIIOe YHUCIO TOMOJOTHYECKUX OIMIMOOK M JPYrHe TEXHOJIOTHYeCKHe
HapyIIeHUs, JOMYIIEHHbIE Ha PA3JINYHBIX 3Tarax MPOU3BOJCTBEHHOIO KA

Braoems:

OIIK-1.4/HB2 HaBbsikamMu aHanu3a © BbIOOpa ONTHMAIBHOTO IYTH TOJYYCHUS
KOPPEKTHOTO  pe3yibTara MpH peanu3alld dSTalmoB Ipolecca TPEXMEPHOTO
MOJICIUPOBAHUS TE€ONPOCTPAHCTBEHHBIX OOBEKTOB M YYAaCTKOB MECTHOCTH, a TaKxke
UHTETpalyy Mojeiell B reonH()OpMallMOHHbIE CUCTEMBI B CIIOKHBIX MPOU3BOACTBEHHBIX
CUTYaIUsIX, BKIIIOYas CIOKHYIO0 T€OMETPHUIO MOJIENIei, O0IbIIOE YUCIIO TOMOJIOTMYECKUX
OIIMOOK M JApPYTHe TEXHOJIOTWYECKHUE HapyLIeHHMs], TOMyUICHHbIE HA Pa3IMYHBIX dTarnax
MIPOU3BOICTBEHHOTO 1IUKJIA

[IK-2 CnocolGeH TpuMEHSTh Pe3yabTarhl MPO(HECCHOHAIBHONW IEATEILHOCTH TPHU BBITOJTHECHUH
KOMITJIEKCa OTepalyii Mo CO3AaHUI0 KOCMUYECKUX MPOIYKTOB M OKa3aHMIO KOCMUYECKUX YCIYT Ha
OCHOBE MCIOIb30BaHMs JaHHBIX J133

[IK-2.1 TIIpoBoguT cOOp MaHHBIX, aHAJIW3 TPU MOHUTOPUHTE 3E€MHOW IMOBEPXHOCTH U
MPOCTPAHCTBEHHBIX OOBEKTOB MPUPOAHBIX PECYPCOB, TEPPUTOPHI MPUPONONOIH30BAHUS U
TEXHOT'€HHOTO pUCKa

3Hamo:

[1K-2.1/382 O6 ucrouHukax, npouecce cOopa U UCIOIb30BAaHUN COOPAaHHBIX JAHHBIX O
IPOCTPAHCTBEHHBIX OOBEKTaX M Y4aCTKaX MECTHOCTH MPH PEIICHUM 33a]]a4 MOHUTOPUHTA
CpeAcTBaMHU TPEXMEPHOTO  MOJCIMPOBAHHS B  COBOKYHHOCTH C  IPOLECCAMH
TEKCTYpUPOBAHHUS, TOIIOJIOTUYECKOTO KOHTPOJIS, oOMeHa JTAHHBIMH C
reoMH(QOPMAIIMOHHBIMU ~ CHCTEMaMM, a TaKKe HCIOJNb30BaHUS ~ BO3MOXKHOCTEH
BUPTYaJIbHON WIH JTOIIOJHEHHON PEAJIbHOCTH.

Ymems:



[IK-2.1/YM2 [lnanupoBaTh U peayn30oBbIBaTh 33Ja4l cOOpa MHPOPMALIUU U3 OTKPBITHIX
UCTOYHHKOB, a TaKKe NPUMEHATHh IOJyYeHHbIE JaHHBbIC IS pEUIeHUs 3aaady
MOHHUTOPHHIA CPEACTBAMH TPEXMEPHOTO MOJCIMPOBAHHS POCTPAHCTBEHHBIX 00BEKTOB
¥ y4aCTKOB MECTHOCTH C MOCJEIYIONIeH HHTerpanueil Mojeneii B reonH(popMaIiioHHbIe
CHCTEMBI.
Braoemy:

[IK-2.1/HB2 HaBpeikamu cOopa ®  HCHOJB30BaHHMS COOpaHHBIX JaHHBIX O
IIPOCTPAHCTBEHHBIX 0OBEKTAX U y4aCTKaX MECTHOCTHU IPU PEIICHUH 3a7a4 MOHUTOPUHTA
CpeICcTBaMH TPEXMEPHOTO MOAEIUPOBAHUS COBMECTHO C MPOLIECCAMU TEKCTYpUPOBaHUS,
TOTIOJIOTMYECKOTO KOHTPOJIsl, 0OMEHa TaHHBIMU C T€OMH(OPMAIIMOHHBIMU CUCTEMaMH, a
TAKXKE UCIOJIb30BaHUS BO3MOXKHOCTEN BUPTYAJIbHOW WX JTOMOJHEHHON PEaTbHOCTH.

2. Iloka3aresid 1 KPUTEPUH OLIECHUBAHMUSI KOMIIETEHIIH

[Tnanupyemblie YpoBeHb Kpurepun oniennBanus (nepedeHb cHOPMUPOBAHHBIX
pe3yJIbTaThl OCBOCHUS |OBJIAICHUS NJIK/3YB no ypoBHSM OCBOCHHS)

MpOrpaMMbI

OIIK-1 Cnocoben [Tosbmmennsii  |MJIK OIIK-1.1 JIlemoHCcTpupyeT HaBBIKH (PU3UUECKOTO U
pemiarb IIPOrPaMMHOTO MOJIETIHPOBAHUS OTAEIbHBIX (ParMeHTOB
IIPOU3BOJICTBEHHBIE U nporecca BbI0Opa ONTUMAaIBbHOTO BapHaHTa JUIs

(nm) KOHKPETHBIX yCJIOBHMA

HCCIIEI0BATEIBCKHE

3aJa44 Ha OCHOBE 3HaTk:

(dbyHIaMEHTaTBHBIX OIIK-1.1/311 MeTonb! U cpeacTBa MOUCKA U TTOTYICHHUS,
3HaHUI B 001acTH CHUCTEMaTHU3aINH U 00pabOTKH adPOKOCMHUUYECKON
reofIe3UH U nH(bOpMaIMi U CHUMKOB MECTHOCTHU

NUCTAHIIMOHHOIO VYMeTh:

30HIMPOBAHUS OIIK-1.1/¥YM] muranupoBaTh MPOIECCHI U ATAITBI

00paboTku(moaydeHust) aHHbIX (poTorpaduyueckoi,
OINITUKO-3JIEKTPOHHON U IPYTUX BUIOB a3POKOCMHUYECKUX
CHEMOK JJIsl pELICHUS OIPEEIIEHHOTO KpyTra
MIPOM3BO/ICTBEHHBIX U HAyUYHBIX 33724

Bnanets:
OIIK-1.1/HB2 IlpakTnyeckuMu HaBbIKAaMU cOOpa TaHHBIX
JTUCTAHIIMOHHOTO 30HAMPOBAHUS 3EMIIH,
dororpapuueckux JaHHBIX MECTHOCTH, a TAK)KE UHBIX
TAHHBIX, MOIXOIALINX U OpraHU3aluy mpolecca
TPEXMEPHOTO MOJEIUPOBAHUS F€OMPOCTPAHCTBEHHBIX
00BEKTOB U yYaCTKOB MECTHOCTH

NJIK OIIK-1.2 Ucnonp3yeT pyHAaMEHTATBHBIC 3HAHUS
npodeccuoHaNbHOMN 1eATeIbHOCTH IS PEIIeHUs
KOHKPETHBIX 3aj1a4 B 00JIaCTH Ie0JIe3Un U
JTUCTaHIIMOHHOTO 30HANPOBAHUS

3HaTh:
OIIK-1.2/382 OcHOB 1 0a30BBIX TEOPETUICCKHUX
MPUHILIUAIIOB TPEXMEPHOTO MOJIETUPOBAHUS
reonpOCTPAHCTBEHHBIX OOBEKTOB M Y4aCTKOB MECTHOCTH B
ctepe perieHns KOHKPETHBIX 3314 AUCTaHLIMOHHOTO
30HAMPOBAHMSI 3EMIIH U T€0/IE3UH




YMeTh:
OIIK-1.2/YM2 BBIOIHATE 3Talbl TEXHOJIOTHYECKOH
LETMOYKH, CBSI3aHHbIE C TPEXMEPHBIM MOJIETUPOBAHUEM
TeONPOCTPAHCTBEHHBIX OOBEKTOB M YIaCTKOB MECTHOCTH B
3aBUCHUMOCTH OT CJIIO)KHOCTU O0OBEKTa MOJICTTHPOBAHHUS U
MOJJOOPAHHBIX UCXOIHBIX MPOCTPAHCTBEHHBIX JaHHBIX

Bnanets:
OIIK-1.2/HB2 HaGopom HaBBIKOB MPAKTHIECKOU
peanu3anuy KakJJoro U3 3TaroB TEXHOJIOTMYECKOM
HENOYKU TPEXMEPHOTO MOAECTUPOBAHUS
reonpOCTPAHCTBEHHBIX OOBEKTOB U Y4aCTKOB MECTHOCTH,
UMEIOLINX 3HaY€HHE MIPU BBITIOJTHEHUH ITPOECKTOB B
o0acTu reo/ie3un U JUCTAHIIMOHHOTO 30HAUPOBAHMUS

NJK OIIK-1.3 AHanu3upyeT NpUuIuHbI CHUKEHUS
KauecTBa TEXHOJIOTUYECKUX MPOIIECCOB U IMpeJjiaraet
3¢ dexTuBHBIE CTOCOOBI MOBBIIIEHUS Ka4eCTBA
IIPOU3BO/ICTBA PAOOT MPH BBHITOJHEHUH PA3TUYHBIX
TEXHOJIOTUYECKUX OTeparuii

3HaTh:
OIIK-1.3/382 O 6a30BbIX ctocO0ax KOHTPOJIS Ka4eCcTBa U
MOJIX0J1aX K MOBBIIIEHUIO KaueCTBa Ha Pa3JIMYHBIX Tanax
TEXHOJIOTMYECKOM LIEMTOYKHU Mpolecca TpEXMEPHOTo
MOJICITUPOBAHUS F€OMPOCTPAHCTBEHHBIX OOBEKTOB U
Yy4acTKOB MECTHOCTH, a TaK)Ke IPU UHTETPaIiH B
reonH(OpMaIlMOHHBIE CUCTEMBI, TP BBITOJIHEHUU
pa3IuYHbIX paboT B 00JaCTH re0ie3UN U JUCTAHIIHOHHOTO
30HAMPOBAHHUS

YMerTsb:
OIIK-1.3/YM2 IIpoBOANTH OLIEHKY Ka4eCTBa MOJYIYSHHOTO
pe3yabpTara Ha KaskJIOM U3 3TaroB Mpolecca TPEXMEPHOTro
MOJIEIIUPOBAHUS T€OMIPOCTPAHCTBEHHBIX OOBEKTOB U
Yy4acTKOB MECTHOCTH, a TaK)K€ IPU UHTETPaIiH B
reonH(OpMaIMOHHBIE CUCTEMBI, et 0co000e BHUMaHKE
TpeOOBaHUAM, C YUETOM KOTOPBIX BBIMOIHSIIOTCS paOOTHI

Bnanets:
OIIK-1.3/HB2 HaBbikamu MpOBECHUS OIICHKH U
MOBBINICHHS KaUeCTBAa HAa Ka)KJIOM M3 ATAIoOB IIpoliecca
TPEXMEPHOTO MOJICITUPOBAHKS T€ONPOCTPAHCTBEHHBIX
00BEKTOB U yYaCTKOB MECTHOCTH, a TaK)Xe MMPH
WHTErPalK B TeOMH(GOPMAIIMOHHBIE CUCTEMBI, BKITIOUAst
MIPOBEPKY TOTIOJIOTHUHU U IETOCTHOCTH MOCIIH MPH
UMITOPTE




NJK OIIK-1.4 JleMoHCTpHUpYET HaBBIKH MCIIOJIb30BaHUS
COBPEMEHHBIX UHCTPYMEHTOB U METOJI0B INIAHUPOBAHUS U
KOHTPOJISl IPOEKTOB, CBA3aHHBIX C OCJIOKHEHUSIMU,
BO3HHUKAIOIUMHU ITPH MTPOU3BOJCTBE PadOT

3HaTh:
OIIK-1.4/312 O cI0XXHBIX MTPOU3BOACTBEHHBIX CUTYALIUAX
¥ TUTIOBBIX OIIMOKAX, a TAK)KE MOAX0/IaX U HHCTPYMEHTAX,
KOTOpBbIE HEOOXOAUMO MPUMEHSATh B CJIOKHBIX CHUTYaIUsIX
IpY peaju3alky 3TAIoB Mporecca TPEXMEPHOTO
MOZETUPOBAHHUS T€ONPOCTPAHCTBEHHBIX OOBEKTOB U
YYaCTKOB MECTHOCTH, a TaK)Ke Ha CTaJUH WHTETPALUU
Mozenel B TeoMH(pOpMaIIHOHHBIE CUCTEMBI

YMmeTs:
OIIK-1.4/YMm2 IlnannpoBaTh, KOHTPOJIUPOBATH U YCIIEIITHO
pean30BbIBaTh BCE ATAIBI IPOLECCa TPEXMEPHOTO
MOZIEITUPOBAHHUS T€ONPOCTPAHCTBEHHBIX 00BEKTOB U
YYaCTKOB MECTHOCTH, @ TAKXKE BBIMOJIHATh HHTETPALIUIO
Mo7elieil B FeOMH()OPMAIMOHHBIE CUCTEMBI B CIIOAKHBIX
IPOM3BOJCTBEHHBIX CUTYALUSIX, BKJIIOYAsl CI0KHYIO
TeOMETPHIO MOJIeNIel, OOJIBIIOE YUCIO TOMOIOIMUECKUX
OLIMOOK M JpyTrue TEXHOJIOTHYECKUE HapyIeHHUs,
JIOIYIIEHHbIE HA Pa3JIMYHBIX 3Talax MPOU3BOACTBEHHOIO
LUKIA

Bnanets:
OIIK-1.4/HB2 HaBbikamu aHasin3a ¥ BEIOOPA
ONTUMAJILHOTO ITYTH MOJyYeHHUS KOPPEKTHOTO pe3ysbTara
IpY peaju3alMy 3TAIMoB Mporecca TPEXMEPHOTO
MOZETUPOBAHHUS T€ONPOCTPAHCTBEHHBIX 0OBEKTOB U
YYaCTKOB MECTHOCTH, a TaK)Ke WHTETPALUU MOJIEJIeH B
reOMH()OPMAITIOHHBIE CUCTEMBI B CIIOKHBIX
IPOM3BOJCTBEHHBIX CUTYAIHSIX, BKJIIOYAs CIOKHYIO
T€OMETPHIO MOJIeNIel, OOJIBIIOE YUCIO TOMOIOTHUECKUX
OLIMOOK M JpyTrue TEXHOIOTHYECKHE HAapyIICHUS,
JIOMYIIIEHHbIE HA Pa3IMYHBIX 3Talax MPOU3BOACTBEHHOTO
IIUKIIA

bazoBrrit

MK OIIK-1.1 JlemoHCTpHUpYyeT HaBBIKU (PU3HUUECKOTO U
IPOrPaMMHOTO MOJIETTHUPOBAHUS OTAEIbHBIX (ParMEeHTOB
nporecca BbI0Opa ONTUMAaIbHOTO BapHaHTa JUIs
KOHKPETHBIX yCIOBUHI

3HaTh:
OIIK-1.1/311 MeTonb! U cpeacTBa MOUCKA U TTOTYICHHUS,
CHUCTEMaTHU3aINK U 00pabOTKH adPOKOCMHUUYECKON
nH(bOpMaIMU U CHUMKOB MECTHOCTHU

YMerTsb:
OIIK-1.1/YM] muranupoBaTh MPOIECCHI U ATAITBI
00paboTku(moaydeHust) JaHHbIX (poTorpaduyeckoi,
OINITUKO-3JIEKTPOHHON U IPYTUX BUIOB a3POKOCMHUYECKUX
CHEMOK JJIsl pELICHUS OIPEEIIEHHOTO KpyTra
IIPOM3BO/ICTBEHHBIX U HAyUYHBIX 3a]a4




MK OIIK-1.2 Mcnons3yeT GpyHIaMeHTaIbHbIC 3HAHUS
npodeCCHOHANBHON ACATEIBHOCTH IS PELICHHUS
KOHKPETHBIX 33/1a4 B 00JIACTH T'€0/Ie3UU U
JUCTaHIIMOHHOTO 30HAUPOBaHUS

3HaThb:
OI1IK-1.2/312 OcHOB 1 6a30BBIX TEOPETUUECKUX
MPUHIUIIOB TPEXMEPHOTO MOJEITHUPOBAHUS
TeONPOCTPAHCTBEHHBIX OOBEKTOB M Y4aCTKOB MECTHOCTH B
ctepe perieHns KOHKPETHBIX 3a]1a4 JUCTAHIIMOHHOTO
30HIUPOBaHUS 3€MIIU U T€OJE3UU

VMmeTs:
OIIK-1.2/YM2 BEINOIHATE 3Tanbl TEXHOJIOTHYECKOH
IIEMTOYKH, CBSI3aHHBIE C TPEXMEPHBIM MOJICTTUPOBAHHEM
TEONMPOCTPAHCTBEHHBIX OOBEKTOB M YYaCTKOB MECTHOCTH B
3aBUCUMOCTH OT CJIO)KHOCTH 00BEKTa MOACIIUPOBAHUS U
MOI0OPaHHBIX UCXOAHBIX TPOCTPAHCTBEHHBIX JAHHBIX

NJK OIIK-1.3 Ananu3upyer NpUUMuHbI CHUKECHUS
KaueCcTBa TEXHOJIIOTMYECKUX MPOLIECCOB U MIPEIaracT
3¢ deKTUBHBIE CITOCOOBI MOBHIIICHHUS KaueCcTBa
MPOM3BOICTBA PAOOT MPH BBHITOIHEHUU PA3TUIHBIX
TEXHOJIOTUYECKUX ONEpalui

3HaTh:
OI1IK-1.3/312 O 6a30BbIX crI0CO0ax KOHTPOJISI KaYeCTBA U
NOJX0JaX K MOBBIILIEHUIO KAaU€CTBA HA Pa3IMYHbIX dTanax
TEXHOJIOTUYECKOH LENOYKH IIPOLECCA TPEXMEPHOIO
MOZETUPOBAHHUS T€ONPOCTPAHCTBEHHBIX 0OBEKTOB U
Y4aCTKOB MECTHOCTH, a TaK)K€ IIPU UHTETPALUH B
reoMH(pOPMAIIIOHHBIE CUCTEMBI, P BBITIOJTHEHUH
pa3MyHBIX padoT B 00JACTH T€0Ie3UH U AUCTAHIIMOHHOTO
30HAUPOBAHUS

YMmeTs:
OIIK-1.3/¥YM2 [IpoBOAUTD OLIEHKY KauecTBa MOIy4EHHOTO
pe3yabTara Ha KaskJIOM U3 3TaroB Mpolecca TPEXMEPHOIO
MOZECTUPOBAHHUS T€ONPOCTPAHCTBEHHBIX OOBEKTOB U
Yy4aCTKOB MECTHOCTH, a TaK)K€ IIPU UHTETPALUU B
reonH(pOpPMaAIIIOHHBIE CUCTEMBI, VeI 0c000€ BHUMaHHUE
TpeOOBaHUAM, C YUYETOM KOTOPBIX BBIMOJIHSAIOTCS pabOThI




NJK OIIK-1.4 JleMoHCTpHUpYET HaBBIKH MCIIOJIb30BaHUS
COBPEMEHHBIX UHCTPYMEHTOB U METOJI0B INIAHUPOBAHUS U
KOHTPOJISl IPOEKTOB, CBA3aHHBIX C OCJIOKHEHUSIMU,
BO3HHUKAIOIUMHU ITPH MTPOU3BOJCTBE PadOT

3HarTh:
OIIK-1.4/312 O cI0XXHBIX MTPOU3BOACTBEHHBIX CUTYALIUAX
¥ TUTIOBBIX OIIMOKAX, a TAK)KE MOAX0/IaX U HHCTPYMEHTAX,
KOTOpBbIE HEOOXOAUMO MPUMEHSATh B CJIOKHBIX CHUTYaIUsIX
IpY peaju3alky 3TAIoB Mporecca TPEXMEPHOTO
MOZETUPOBAHHUS T€ONPOCTPAHCTBEHHBIX OOBEKTOB U
YYaCTKOB MECTHOCTH, a TaK)Ke Ha CTaJUH WHTETPALUU
Mozenel B TeoMH(pOpMaIIHOHHBIE CUCTEMBI

YMerTsb:
OIIK-1.4/YMm2 IlnannpoBaTh, KOHTPOJIUPOBATH U YCIIEIITHO
peann30BbIBaTh BCE 3TAIIbI Ipoliecca TPEXMEPHOTO
MOJIEITUPOBAHUS F€OMIPOCTPAHCTBEHHBIX OOBEKTOB U
y4aCTKOB MECTHOCTH, a TaK)K€ BBIMOIHITH HHTETPALIUIO
Mojienel B reonH(GOPMAIIMOHHBIE CUCTEMBI B CJIOMKHBIX
IIPOM3BO/ICTBEHHBIX CUTYaIUsIX, BKIIIOYAs CIIOKHYIO
TeOMETPUIO MOJIENIEH, OOJBIIOE YHCIIO TOMOIOTHUECKIX
OLIMOOK U JpyTHe TEXHOIOTUYECKHE HapyIIeHHUs,
JIOTIYIICHHbIE HAa Pa3IMYHBIX ATarax MPOU3BOICTBEHHOTO
UKJIa

[Toporossiii

MK OIIK-1.1 JIleMoHCTpUpYET HAaBBIKH (PU3UYECKOTO U
IPOTrPaMMHOTO MOAETHUPOBAHUS OTAEIBHBIX ()PArMEHTOB
npoiriecca BbI0Opa ONTHUMAaIbHOTO BapHaHTa JUIs
KOHKPETHBIX yCJIIOBUU

3HaTh:
OIIK-1.1/311 mMeToas! U cpencTBa MOMCKA U MOTyYeHHUS,
cUCTEeMaTH3aluu U 00pabOTKU a3POKOCMUYECKOM
UH(POPMAIIUN U CHUMKOB MECTHOCTH

MK OIIK-1.2 Ucnonb3yeT pyHAaMEHTATBHBIC 3HAHUS
npodeccuoHaNbHOM 1eATeIbHOCTH IS PEIlIeHUs
KOHKPETHBIX 3aj1a4 B 00JIaCTH Ie€0JIe3Un U
JTUCTaHIIMOHHOTO 30HANPOBAHUS

3HaTh:
OIIK-1.2/382 OcHOB 1 0a30BBIX TEOPETUICCKHUX
MPUHLIUAIIOB TPEXMEPHOTO MOJIETUPOBAHUS
reonpOCTPAHCTBEHHBIX OOBEKTOB M Y4aCTKOB MECTHOCTH B
ctepe perieHns KOHKPETHBIX 3314 AUCTaHLIMOHHOTO
30HAMPOBAHMSI 3EMIIM U T€0/IE3UH




NJK OIIK-1.3 Aranu3upyer NpUUruHbl CHUKECHUS
KaueCcTBa TEXHOJIIOTMYECKUX MPOLIECCOB U MPEIaracT
3¢ deKTUBHBIE CITOCOOBI MOBLIIICHHUS KaueCcTBa
MIPOM3BOICTBA PAOOT MPH BBHITOIHEHUH PA3ITUIHBIX
TEXHOJIOTUYECKUX ONEpaluid

3HaTh:
OI1IK-1.3/312 O 6a30BbIX crI0CO0ax KOHTPOJISI KaYeCTBA U
NOJX0JaX K MOBBIILIEHUIO KaU€CTBA Ha pPa3IMYHbIX dTanax
TEXHOJIOTUYECKOW LIENOYKH ITpoLEcca TPEXMEPHOTO
MOZETUPOBAHHUS T€ONPOCTPAHCTBEHHBIX OOBEKTOB U
y4acTKOB MECTHOCTH, a TaK)K€ IIPU UHTETPALUU B
reoMH(pOPMAIIIOHHBIE CUCTEMBI, P BBITIOIHEHUH
pa3MyHBIX padoT B 00JACTH T€0JIe3UN U AUCTAHIIMOHHOTO
30HAUPOBAHUS

NJK OIIK-1.4 JleMoHCTpHUpYET HaBBIKH MCIIOJIb30BAaHUS
COBPEMEHHBIX UHCTPYMEHTOB ¥ METOJIOB INIAHUPOBAHUS U
KOHTPOJISl IPOEKTOB, CBA3aHHBIX C OCJIOKHEHUSIMU,
BO3HHUKAIOIUMHU ITPH TPOU3BOJCTBE PadOT

3HaTh:
OIIK-1.4/312 O cI0XXHBIX TPOU3BOACTBEHHBIX CUTYALIUAX
U TUTIOBBIX OIIMOKAX, a TAK)KE MOAX0/IaX U HHCTPYMEHTAX,
KOTOpBbIE HEOOXOAUMO MPUMEHSATh B CJIOKHBIX CUTYaIUsIX
IpY peaju3alyy 3TAMoB Mpolecca TPEXMEPHOTO
MOZETUPOBAHHUS T€ONPOCTPAHCTBEHHBIX OOBEKTOB U
YYaCTKOB MECTHOCTH, a TaK)Ke Ha CTaJUH WHTETPALUU
Mozenel B TeOMH(pOpMaIIHOHHBIE CHCTEMBI




ITIK-2 Cnocoben
MPUMCHSITh
PE3yABTATHI
npodeccuoHaNbHON
NEeSTeILHOCTH MPU
BBIIIOJIHEHUH
KOMILJIEKCA onepaun
10 CO3JIaHMIO
KOCMHYECKUX
MPOAYKTOB H
OKa3aHHUIO
KOCMHYECKHUX yCITyT
Ha OCHOBE
HCIIOJIE30BaHMS
JaHabex 1133

I1oBEBIIIIEHHBIN

MK ITK-2.1 ITpoBoauT cO0p NaHHBIX, aHAIIU3 TIPU
MOHHMTOPUHI€ 36MHON TOBEPXHOCTU U MPOCTPAHCTBEHHBIX
00BEKTOB MPUPOTHBIX PECYPCOB, TEPPUTOPUI
IIPUPOJIOTIONB30BAHUS U TEXHOTEHHOTO PHUCKa

3HaTh:
[1K-2.1/382 O6 uctounukax, nmpoiecce coopa u
UCIIOJIb30BaHUH COOPAHHBIX aHHBIX O
MPOCTPAHCTBEHHBIX 00BEKTAX U yUaCTKaX MECTHOCTH MpHU
pEIIeHNH 33a]1ad MOHUTOPUHTA CPEICTBAMU TPEXMEPHOTO
MOJIEIUPOBAHUS B COBOKYITHOCTH C MPOLIECCAMU
TEKCTYPUPOBAHUS, TOMOJIOTMUYECKOTO KOHTPOJISL, 0OMeHa
JAHHBIMU C T€OMH()OPMALIMOHHBIMU CUCTEMAaMH, a TaKkKe
MCIIOJIB30BaHUs BO3MOXKHOCTEW BUPTYaJIbHOU WU
JIOTIOJIHEHHOM PEeajbHOCTH.

YMerTsb:
[1K-2.1/Ym2 TlnanupoBaTh ¥ pean30BbIBATh 33J1a4H
cOopa nHpopmaIuu U3 OTKPHITHIX HICTOYHUKOB, a TAK)KE
MPUMEHATD MOJyYEeHHBIE JaHHbBIE AJIS PELIEeHUS 3a1a4
MOHHMTOPUHIA CPECTBAMHU TPEXMEPHOTO MOACIUPOBAHUS
MPOCTPAHCTBEHHBIX OOBEKTOB U yUaCTKOB MECTHOCTH C
MOCJIEAYIONIECH HHTErpaluend Mojiesei B
reonH(OpMaIMOHHbBIE CUCTEMBI.

Bnanets:
[1K-2.1/HB2 HaBbikamu cOopa v HCTIOIB30BaHUS
coOpaHHBIX JaHHBIX O IPOCTPAHCTBEHHBIX 00BEKTAX U
y4acTKax MECTHOCTHU IIPU PEIIeHUH 3a7a4 MOHUTOPUHTA
CpeacTBaMH TPEXMEPHOTO MOJIEIUPOBAHHS COBMECTHO C
poleccaMu TeKCTYPUPOBAHMSI, TOTIOJIOTHYECKOTO
KOHTpPOJIS,, 0OMEHA JaHHBIMU C T€OMH(DOPMALIMOHHBIMU
CHUCTEMAaMH, a TaKXe HUCIOJIb30BaHUSI BO3SMOXKHOCTEN
BUPTYaJIbHON WJIU JOTOJHEHHON peaibHOCTH.

bazosniit

MK TIK-2.1 ITpoBonuT cO0p HaHHBIX, aHATIU3 TIPU
MOHMTOPHHI€ 36MHOI IIOBEPXHOCTHU U MPOCTPAHCTBEHHBIX
00BEKTOB MPUPOAHBIX PECYPCOB, TEPPUTOPHIA
IIPUPOJOTIONIB30BAHNS U TEXHOTEHHOTO PUCKa

3HaTh:
[1K-2.1/312 O6 uctounukax, npouecce coopa u
UCTIOJIb30BaHUH COOPAHHBIX TAHHBIX O
IPOCTPAHCTBEHHBIX OOBEKTaX M Y4aCTKaX MECTHOCTH IPH
pELIeHNH 3a]1a4 MOHUTOPUHIA CPEACTBAMU TPEXMEPHOTO
MOJIEIMPOBAHUS B COBOKYITHOCTH C ITPOLIECCAMHU
TEKCTYpUPOBAHHMSI, TONOJIOIMYECKOTO KOHTPOJISI, 0OMEHa
JAHHBIMH C T€OUH(OPMALIMOHHBIMHA CUCTEMaMH, a TAKKe
HCIIOJIB30BaHUS BOBMOKHOCTEW BUPTYaJIbHOU HUIIU
JOTIOJTHEHHOM PEAIbHOCTH.

YMmeTs:
[IK-2.1/YM2 IInanupoBaTh U peaan30BbIBATh 331a41
cOopa nH(POpPMAIIMH U3 OTKPHITHIX HCTOYHUKOB, a TAKKE
IPUMEHATH [TOJyYEHHBIE JaHHbIE AJIs PELLEHUS 3a1a4
MOHMTOPHHIA CPEACTBAMHU TPEXMEPHOIO MOAEIUPOBAHUS
IPOCTPAHCTBEHHBIX OOBEKTOB U Y4aCTKOB MECTHOCTH C
MOCJIENYIOLIEH NHTErpalel MOEIIeH B
reoMH(pOPMAIIIOHHBIE CUCTEMBI.




IToporossiii MK TIK-2.1 ITpoBoauT cOop HaHHBIX, aHATIU3 TIPU
MOHMTOPHHI€ 36MHOI IIOBEPXHOCTHU U MPOCTPAHCTBEHHBIX
00BEKTOB MPUPOAHBIX PECYPCOB, TEPPUTOPHIA
IIPUPOJOTIONIB30BAHNS U TEXHOTEHHOTO PUCKa

3HaTh:
[1K-2.1/312 O6 uctounukax, npouecce coopa u
UCTIOJIb30BaHUH COOPAHHBIX TAaHHBIX O
IPOCTPAHCTBEHHBIX OOBEKTaX M Y4aCTKaX MECTHOCTH IPH
pEILIeHNH 3a]1a4 MOHUTOPUHIA CPENCTBAMU TPEXMEPHOTO
MOJIEJIUPOBAHNS B COBOKYITHOCTH C IIPOLIECCAMHU
TEKCTYpUPOBAHHSI, TONOJIOIMYECKOTO KOHTPOJISI, 0OMEHa
JAHHBIMH C T€OUH(OPMALIMOHHBIMHA CUCTEMaMH, a TAKKe
HCIIOJIB30BaHUS BOBMOKHOCTEW BUPTYaJIbHOU HUIIU
JOTIOJTHEHHOM PEAJIbHOCTH.

3. [IIxajga oneHUBAHUSA

OrneHka

Kpurepuu onenuBanus (nepeuensb copmupobanasix NJIK/3VB)

3ayTeHo

OIIK-1.1 JIemoHCTpUpYyeT HABBIKH (PU3MUECKOTO U TIPOTPAMMHOTO
MOJIEIUPOBAHUS OTJEIbHBIX (PparMEeHTOB Mpoliecca BbIOOpa ONTUMATBHOTO
BapHaHTa Ul KOHKPETHBIX YCIOBUMN
OIIK-1.1/311 MeTombI ¥ cpeacTBa MOMCKA U TIOTYYCHHsI, CHCTEMATH3aIuU 1
00paboTKu a3poKoCcMUYecKor HH(GOPMAIIUU U CHUMKOB MECTHOCTHU

OIIK-1.2 Vcnonb3yeT dhyHIaMEHTaIbHBIC 3HAHUS TTPOJEeCCHOHATBHOM
NEeSITEIbHOCTH JIJISl peLIeHHs] KOHKPETHBIX 3a/1a4 B 001aCTH Ie01e3UH U
JTUCTAHIIMOHHOTO 30HANPOBAHUS
OIIK-1.2/382 OcHOB 1 0a30BBIX TEOPETUUECCKUX MPUHITUIIOB TPEXMEPHOTO
MOJIETUPOBAHUS T€OMPOCTPAHCTBEHHBIX OOBEKTOB M YUaCTKOB MECTHOCTH B chepe
pelIeHNs KOHKPETHBIX 3a]ja4 AUCTaHIIMOHHOTO 30HIMPOBaHUs 3eMJIU U Te0e3Un

OIIK-1.3 Ananu3upyeT NpUUNHBI CHUKEHHSI Ka4eCTBA TEXHOIOIMUECKUX
MPOIECCOB U mpeanaraet 3PGEeKTUBHBIE CIIOCOOBI MOBBIIICHUS KaueCcTBa
MIPOM3BOICTBA PAOOT MPH BBHITOTHEHUH PA3TUYHBIX TEXHOJIOTHYECKHUX OTIePAIIHid
OIIK-1.3/382 O 6a30BbIX crioco0ax KOHTPOJIS Ka9eCTBA U MOIX0aX K
MOBBIIICHUIO KAaY€CTBA HA PA3IMYHBIX 3TANAaX TEXHOJIOTHYECKOM 1EeTOYKU
nporecca TpPEXMEPHOTO MOACITUPOBAHUS T€ONPOCTPAHCTBEHHBIX 0OBEKTOB U
y4aCTKOB MECTHOCTH, a TaK)Ke TIPU WHTETPAIH B TeONMH()OPMAIIMOHHBIE CHCTEMBI,
MIPY BBITIOTHEHUH Pa3IMYHbIX paboT B 00JaCTH ITe0Ie3UH U JUCTAHIIHOHHOTO
30HIUPOBAHUS

OIIK-1.4 JIeMOHCTpUPYET HABBIKH UCIOJIH30BAHHSI COBPEMEHHBIX
WHCTPYMEHTOB U METOJIOB TUTAHUPOBAHUS U KOHTPOJISI TPOCKTOB, CBSI3aHHBIX C
OCJIOKHEHHUSIMH, BOSHUKAIOIIUMH TPU TTPOU3BOJICTBE padbOT
OIIK-1.4/382 O cn0XHBIX TPOU3BOJACTBEHHBIX CUTYAIIUSIX U TUTIOBBIX OIIMOKaX, a
TaKKe MOAX0JaX U MHCTPYMEHTaX, KOTOPbIe HEOOXOAMMO MPUMEHSTH B CIIOKHBIX
CUTYaIMsIX MPU PeTM3aIIMN ATAIOB Tpollecca TPEXMEPHOTO MOACIUPOBAHUS
TEONMPOCTPAHCTBEHHBIX OOBEKTOB M YYACTKOB MECTHOCTH, a TAKXKE Ha CTAIUH
WHTETPAIMK MOCJICH B TeOMH(GOPMAIIMOHHBIE CUCTEMBI




[TK-2.1 IIpoBoauT c60p NaHHBIX, aHATU3 IPU MOHUTOPUHTE 3€MHOMI
MOBEPXHOCTHU M NMPOCTPAHCTBEHHBIX 00BEKTOB MPHUPOIHBIX PECYPCOB, TEPPUTOPHUIL
IIPUPOJOTIONIB30BAHNS U TEXHOTEHHOTO PUCKa
[TK-2.1/312 O6 ucrouHukax, mpoiecce cOopa 1 UCIOIb30BaHUU COOPAHHBIX
JAHHBIX O MPOCTPAHCTBEHHBIX OOBEKTaX M y4aCTKaX MECTHOCTH IPH PELICHUU
3a/1ad MOHUTOPHHIA CPEACTBAMHU TPEXMEPHOI'O MOAEIUPOBAHUS B COBOKYITHOCTH C
IpOIeCCaMU TEKCTYPUPOBAHUS, TOMIOJIOTUYECKOTO KOHTPOJIS, OOMEHA JaHHBIMU C
reoMH()OPMAITMOHHBIMU CUCTEMAaMH, a TAKXKe UCIIOIb30BAHUS BOBMOXKHOCTEH
BUPTYaJIbHON WIH JTOIIOJHEHHON PEAJIbHOCTH.

He 3aureno Pesynbrarel 00yueHust He cOpMHUPOBAHBI HA TOCTAaTOYHOM YPOBHE

4. KoHTpO/IbHBIE MEPONPUATHSA MO TUCHUILINHE

Bun xonTpoms dopma KoHTpos1/OLIEeHOYHOE CPEACTBO

Texymuit kouTpons  |[IpocMOTp BBIMOIHEHHBIX PadoT
PacuerHo-rpaduueckas pabora

IIpomexxyTouHas 3ager
arTecranus
Bua koHTpOJISI/ HCOIB3yeMble
Ne HaumenoBanue pasiea Kourtpoaupyem OlICHOYHbIE MATEPUAJIBI
n/n bie U1K T . TIpoMexyT.
eKymHH aTrecTanus
1 |[logroroBUTENbHBIN 3TN OIIK-1.1 [IpocMOTp BBIMOTHEHHBIX  |3ayer
OIIK-1.2 pabor
[1K-2.1
2 |TpéxmepHOe MOAEINPOBAHNE OIIK-1.1 IIpocMOTp BBIIOJTHEHHBIX  |3auer
yudacTka win oobekra mectHoctu  |OIIK-1.2 pabor
K-2.1
3 |Co3gaHue TEKCTYp U UX OIIK-1.1 [IpocMOTp BBIMOTHEHHBIX  |3ayer
HaAJIOKEHUE HAa MOJIENb OIIK-1.2 pabor
[1K-2.1
4 |KoHTpoJsb TOMOJNIOTHH U OIIK-1.3 IIpocMOTp BBIOJTHEHHBIX  |3aueT
reorpaduueckas npuBs3Ka OIIK-1.4 pabor
MOJEeIHn TIK-2.1
5 |Oxkcnopt u unTerpanug moaenu B |OIIK-1.1 [IpocMOTp BBIMOTHEHHBIX  |3ayer
pa3HbIC BU]IBI OIIK-1.4 pabor
reonHpopmanmoHHeix cucreM u  |I11K-2.1
CEPBHCOB
6 |Ucnonp3oBanue monenu B cpene  |OINIK-1.1 [IpocMOTp BBIMOTHEHHBIX  |3ayer
JOTIOJTHEHHOW pealbHOCTH OIIK-1.3 pabor
OIIK-1.4 Pacuetno-rpaduueckas
[TK-2.1 pabora

S. IlopAaoK npoBeAeHUs MPOMEKYTOYHON aTTeCTAlUN




[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, 1 cemecmp.

1) K 3auéry momyckaroTcs y4ariiecs, y KOTOPhIX Ha PyKax €CTh IMOJTHOCThIO BbITtosiHeHHast PT'P.

2) [IlpoBenenue 3auéra mpeamosiaracT MO KaXKIOMY M3 Yy4Yalluxcs OIEHKY pesyabraroB PI'P u
OTBETOB Ha 2 3a4€THBIX Bompoca. Ha moAroroBky K OTBETYy Ha 3a4€THbIE BOMPOCHI BBIACIAETCS HE
Menee 20 MuH. 3a4€T MPOXOAUT B YCTHOW (opMe, HO yJalIUHUCS MOXKET JOIOJHITH CBOU OTBETHI
MaTepuajiaMi B MHUCBMEHHOW (opMe W/WiaM EeMOHCTPUPOBATH HEKOTOPHIE 3JEMEHTHI OTBETa Ha
KOMITbIOTEpPE WJIM MOOUIIBHOM ycTpoiicTBe. Ha uror 3au€ra MOryT BIMSTH pe3yJabTaThl TEKYLIETO
KOHTPOJISI.

3) 3Bau€r sBusercs auddepeHIUpPOBaHHBIM. JJIS TMONYYEHHUST OIECHKH «YIOBJIECTBOPUTEIBHOY»
JIOCTAaTOYHO KOPPEKTHO BBIMOJHEHHOW PI'P W mnpaBuibHOrO OTBETa HAa OJWH U3 CIy4YaWHBIX
BOITPOCOB TEKYIIEro KOHTPos wir PI'P BeIMONHEHHOM ¢ 3aMedaHUsIMHU, HO TIPU 3TOM HOTpedyeTcs
MPaBWJIBHO OTBETUTH Ha | WM 2 3a4€THBIX Bompoca (B 3aBUCUMOCTH OT KOJIMYECTBA M 3HAUUMOCTHU
3ameuannii). OneHka «XopoIIo» CTaBUTCS TOJBKO MPU KOPPEKTHO BbimojHeHHOW PI'P m oTrBeTax ¢
3aMEYaHHUsIMM, JAHHbIX Ha 3a4€THble Bompochl. OneHka «OTIMYHO» CTaBUTCSA MPU TNPABUIBHO
BeintosiHeHHOU PI'P 1 oTBeTax Ge3 3amedanwmii, TaHHBIX HA 2 3a4E€THBIX BOMPOCA.

6. OnleHOYHbIE MaTePUAJIbl TEKYLIEr0 KOHTPOJIA

Pazoen 1. Iloozomoeumenwvnntii 5man
Koumponupyemvie U/IK: OIIK-1.1 OIIK-1.2 IIK-2.1

Tema 1.1. Bvibop ob6vexma mooenuposanus u coop ungopmayuu o Hém
dopma KOHTPOJIs1/01IeHOYHOE cpencTBO: [IpocMOTp BBITIOTHEHHBIX padoT
Bonpocsi/3ananus:

1. BBIMONHUTH MpPaKTUYECKYI0 paboTy Ha TeMy TEKYyIEro pasfelsa, a pe3yiabTaThl oKa3aTbh
MIPENOIaBaTENIO A OIEHKH 1 100aBUThH B PI'P.

2. Borpoc 15l TEKYILET0 KOHTPOJISl 3HAHUM 10 MPAKTUYECKOMY 33/IaHUIO.
Bribepute mar moAroToBUTENBHOIO 3Tama TPEXMEPHOTO MOJEIMPOBAHMS, KOTOPBIM HANPSIMYIO
BJIMSIET Ha JJOCTOBEPHOCTH Pa3MEpPOB MOJAETHU U yI0OCTBO MOIETUPOBAHUS.
A) Bribop pa3zpelieHus: mMpu COXPAaHEHUHM y4acTKa KOCMHYECKOTO CHUMKA JJIsi TOCIEAYIOMEH ero
3arpy3Kd B POTpaMMy ISt TPEXMEPHOTO MOJICIUPOBAHUSL.
0) Ilombop KOCMHYECKOTO CHHMKA CBEPXBBICOKOTO pa3pelieHUs HAWIY4YIIero KauecTBa
(pasperienue, Urym, cMa3 H 1p.), Ha KOTOPOM 3aperUCTPUPOBAH IEJIEBON OOBEKT.
B) BriOop emuHMIl W3MepeHUS TPOEKTa B TNporpamMme TPEXMEPHOTO MOJCITHPOBAHUS, C
MOCJIeYIOIIeH KOppeKIuel Maciirada, OI0KEeHUS U IIOBOPOTA YYacTKa KOCMHUYECKOTO CHUMKA TIpU
HMIIOPTE.
r) BpiOop mnpoeknuu, a TakkKe peKHUMa OMPENeIEHHOTO BHJA B MporpaMMe TPEXMEPHOTO
MOJIETTUPOBAHMUS.



3. Bompoc my1st TeKyI1ero KOHTPOJIs 3HAaHUK 10 PAKTHYECKOMY 33aaHHIO.
Kak MoxHO y3HaTh 0a30ByI0 (OpMy MoOAenupyeMoro oobekra u ¢popmy Oojiee MEJIKHUX JeTaleil ero
Kapkaca? Pacckaxute o moaxoaax.

Pazoen 2. Tpéxmepnoe mooenuposanue yuacmka uiu 00veKma MecmHoCcmu
Koumponupyemvie M/[K: OIIK-1.1 OIIK-1.2 IIK-2.1

Tema 2.1. Cosoanue 6a308020 NOIUSOHATILHO20 KApKAca
®dopma KOHTPOJIIS/OIIEHOYHOE CpeacTBO: [IpocMOTp BBITTOTHEHHBIX paboOT
Bomnpocsi/3ananus:
1. BBHIMONMHUTE MPAKTUYECKYIO0 paboTy Ha TeMy TEKYIIEro pasfelia, a pe3yidbTaThl MoKa3aTh
MIPETIOIaBaTEINIO ISl OLEHKU U 100aBUTH B PT'P.
2. Bormpoc uist TeKyIero KOHTPOJisi 3HAaHUH 10 IPAKTHYECKOMY 3a[aHHIO.
Kakoii BuI TpEXMEPHOTO MOACTUPOBAHUS TOCTATOYHO YHUBEPCAJICH M Yallle BCETO MCIOIB3YETCs B
rmc?
A) MogaenupoBaHue 3a CY4ET MPUMHUTHBOB (TTApaMEeTPUUIECKOE).
0) CKyabIITYypHOE MOJICTTUPOBAHHE.
B) JIocKyTHOE MOIETMpOBAaHHUE.
r) [lonuronanbHOE MOJIEIMPOBaHUE.
3. Bonpoc 15t TEKyIIero KOHTPOJIsl 3HAHUH 10 TPAKTHYECKOMY 3aJJaHHUIO.
Pacckaxute 00 MHCTpyMEHTax, KOTOpble B OOJIBIIMHCTBE CIy4aeB HCIOJB3YIOTCS ISl CO3AaHMS
0a30BbIX MMOJIUTOHATBHBIX KAPKACOB.

Tema 2.2. [lemanuzayus ceomempuu noiu2OHAIbHO20 KapKaca
dopma KOHTPOJIs1/01IeHOYHOE cpeicTBO: [IpocMOTp BBITIOIHEHHBIX padoT
Bomnpocsi/3ananus:
1. BBINOAHUTE MPAaKTUYECKYI0 paboOTy Ha TEMY TEKYILIEro pasfena, a pe3yiabTaThl MOoKa3aTbh
MIPETIOIaBaTEINIO IS OLEHKU U 100aBUTH B PT'P.
2. Bonpoc 1 TeKyiero KOHTPOJIsl 3HaHUH MO MPAKTUYECKOMY 3a/1aHUIO.
Bribepure, 4To HE BXOIUT B MPOIIECC ONTUMHU3AIUMHN MOJEIICH?
A) Bri6op opmara TeKCTyphl, pa3perieHus U CHKaTHsL.
0) Ynanenue muuIHUX pédep, MOTUTOHOB U BEPIIHH.
B) YMEHBIIIEHUE IJIOTHOCTH CETKU Y CIOKHBIX (POPM.
I') UCTIOJIb30BaHHE T€OMETPUUYECKUX TPUMHUTHBOB.

3. Bonpoc a1 TeKy1ero KOHTPOIIs 3HaHUM 110 MPAKTUYECKOMY 3a/1aHHUIO.
Ha3zoBute Bce 311eMEHTBI, U3 KOTOPBIX COCTOUT MOJMTOHAIBHBIM KapKac (OT MEHBIIIETO K 0OoJbIIeMy)
U PACCKAKUTE MPO HUX.

Pazoen 3. Co30anue mexcmyp u ux Ha10MCceHUe HA MOOETb
Koumponupyemvie M/[K: OIIK-1.1 OIIK-1.2 IIK-2.1

Tema 3.1. Cosoanue gpomomexcmyp 68 pacmposom pedaKmope
dopma KOHTPOJIs1/01IeHOYHOE cpeicTBO: [IpocMOTp BBITIOIHEHHBIX padoT
Bomnpocwi/3ananus:
1. BBHIMONMHUTE MPAKTUYECKYIO0 paboOTy Ha TeMy TEKYIIero pasfelna, a pe3yidbTaThl MoKa3aTh
MIPETIOIaBaTEINIO ISl OLEHKU U 100aBUTH B PT'P.
2. Bonpoc it Teky1iero KOHTPOJIs 3HaHUM 110 TPAKTUYECKOMY 33/IaHHUIO.
Kakoii ¢opmar TekcTyp noaiaepKuBaeT Mpo3pavyHoOCTh?
A) JPG.
6) TIFF.
B) BMP.
r) PNG.



3. Bonpoc a1 TeKyIero KOHTPOIIs 3HaHUM 110 MPAaKTUYECKOMY 3a/1aHHUIO.
Yro Takoe AUCTOPCHA U BUHbeTUpOBaHUE? YeM OHM MEIIaloT NP CO3AaHUHU (POTOTEKCTYp?

Tema 3.2. Hanoowcenue mexkcmyp Ha 20mogyio mpexmepHyo Mooes
dopma KOHTPOJIs1/01IeHOYHOE cpeicTBO: [IpocMOTp BBITIOIHEHHBIX padoT
Bomnpocsi/3ananus:
1. BBINOAHUTE MPAaKTUYECKYI0 pabOTy Ha TEMY TEKYILIEro pasjena, a pe3yiabTaThl MoKa3aTbh
MPETIOIaBaTEINIO ISl OLEHKU U 100aBUTH B PT'P.
2. Bompoc [uist TeKyI1ero KOHTpOJIsl 3HaHUH 10 IPAKTUYECKOMY 3aJaHMIO.
Kaxo#t sTan nuiHuii BO BpeMsl HaJlOKEHUS TEKCTyp?
A) Coznanue u HacCTpoiika Marepuaia.
6) Beibop gopmara TEKCTypHI.
B) HacTpoiika TeKCTypHOI pa3BEPTKH.
r) HacTtpoiika Hopmae.
3. Bonpoc a1 TeKyIero KOHTPOIIsl 3HaHUM 110 MPAKTUYECKOMY 3a/1aHHUIO.
Yro Takoe TeKCTypHas pa3BEPTKA M HA YTO OHA BiMsieT? KakMMM MHCTPYMEHTAMU U KakK € MOYKHO
yIPaBIATH?

Pazoen 4. Konmpons mononozuu u 2eocpaguueckan npusasxa mooenu
Koumponupyemvie M/[K: OIIK-1.3 OIIK-1.4 IIK-2.1

Tema 4.1. Cpeocmea KOHmMPONSL MONONO2UU U HANONCEHUS MEKCMYP
dopma KOHTPOJIs1/01IeHOYHOE cpeicTBO: [IpocMOTp BBITIOIHEHHBIX padoT
Bomnpocwi/3ananus:
1. BBINOAHUTE MPAaKTUYECKYI0 pabOTy Ha TEMY TEKYIIEro pasjena, a pe3yiabTaThl MoKa3aTbh
MIPETIOIaBaTEINIO IS OLEHKU U 100aBUTH B PT'P.
2. Bompoc [uist TeKyI1ero KOHTpOJIsl 3HaHUM 10 IPAKTUYECKOMY 3aJaHMIo.
YTo 13 NepedncIeHHOr0 HIXKE SBISETCS TOMOIOTHUECKON OMTHOKON?
A) Ilepeceuenue péodep.
6) M30bITOUHAs MIIOTHOCTH CETKH HA YACTH JIEMEHTOB MOJICIIH.
B) HenpaBuibHO HACTpOEHHBINH MacITal y HAJIOKEHHOM TEKCTYPBI.
r) Mcnonp30BaHue NONMIOHAIBHOW CETKU U3 TPEYTOJIbHUKOB.
3. Bonpoc a1 TeKyIero KOHTPOIIsl 3HaHUM 110 MPAaKTUYECKOMY 3a/1aHHUIO.
Pacckaxkute 0 Tomosornyeckux ommoka B TekcTypax. Kakue oHn ObIBAIOT U HA YTO BIUSIOT?

Tema 4.2. ['eocpagpuueckasn npussaska mooenu u 0cobeHHoCmu eé nocaoku Ha penveg
dopma KOHTPOJIs1/01IeHOYHOE cpeicTBO: [IpocMOTp BHITIOIHEHHBIX padoT
Bomnpocwi/3ananus:
1. BBINOAHUTE MPAaKTUYECKYI0 pabOTy Ha TEMY TEKYILIEro pasjena, a pe3yiabTaThl MoKa3aTh
MIPETIOIaBaTEINIO ISl OLEHKU U 100aBUTH B PT'P.
2. Bompoc [uist TeKyI1ero KOHTpOJIsl 3HaHUH 10 IPAKTUYECKOMY 3aJaHMIO.
Kakoli myHKT NUIIHUEN 1 HEe TpebyeTcs Uit reorpapuueckon IpuBsS3Ku?
A) IlpuBsi3ka yria 31aH1s 10 KOOPAMHATAM.
0) 3aganue azumyTa
B) 3aj1aHue MPaBUWIbHON BBICOTHI OOBEKTa MOJEINPOBAHHUS.
r) [Tocaaka moznenu Ha penbed.
3. Bonpoc a1 TeKy1ero KOHTPOJIs 3HaHUM 110 MPAKTUYECKOMY 3a/1aHHUIO.
Kak macmTa® mMozenu BIMseT Ha reorpaguueckyro NpHBs3Ky? B Kakux cuUTyallMsx MOXKHO HeE
nenatb TeorpaUyecKylo TPUBSA3KY U TOCAAKy Ha peiabed CpeiAcTBaMU IMPOrpaMMbl  JUIs
TpéXxMepHOro MoaenupoBanus? [IpuBennure npuMepsl.



Pa3zoen 5. Ixkcnopm u unmezpayua mooeau 6 pasHvle 6UObL 2COUHPOPMAUUOHHBIX CUCHEM U
cepeucos

Koumponupyemvie H/[K: OIIK-1.1 OIIK-1.4 IIK-2.1

Tema 5.1. Cnocobvl, ¢hopmamul u xousepmepwvl 0nsi nepegooa modenu 6 IUC u ceocpaghuueckue
Beb-cepsucwi

dopma KOHTPOJIS/OIIEHOYHOE CPeaCTBO: [IpOCMOTp BBITIOJHEHHBIX pa0dOT

Bonpocsi/3ananus:

1. BBIMONHUTH MpaKTUYECKyI0 paboTy Ha TeMy TEKYILIEro pasfelsa, a pe3yiabTaThl MoKa3aTh
MIPENOIaBaTEINIO AJI OIEHKH 1 100aBuThH B PI'P.

2. Bompoc s TeKymiero KOHTPOJS 3HAHWM MO MpakThYeckomy 3amanuio. Kakoit dopmar
MOAXOMIUT JIJIS Tepeiauu TpEXMEPHOU reonpussizanHoi monenu B 'C?
A) VRML.
6) 3DS.
B) OBJ.
r) KMZ.

3. Bonpoc 15t TEKyIIero KOHTPOJIsl 3HAHUH 10 TPAKTHYECKOMY 3aJJaHHUIO.
HazoBure npumepsl cepBucoB u npuioxkeHuit mo tremaruke ['MC, B KOTOPbIX MOXHO MCIIOJIb30BATh
TpéxmepHble Monenu. Kakue acnekThl Hy)KHO y4eCThb M KaK BBIIIOJHUTH NEPEHOC MOJEIH B ITH
cepBuchl? [IpuBenure npumepsl.

Pazoen 6. Hcnonvzosanue mooenu 6 cpeoe 00nOIHEHHOU PeanbHOCmu
Konmponupyemwie M/[K: OIIK-1.1 OIIK-1.3 OIIK-1.4 [IK-2.1

Tema 6.1. Iloocomoska moodenu u uncmpymenmapus 0Jisi Cpedvl OONOIHEHHOU pPealbHOCmU
dopma KOHTPOJIs1/01IeHOYHOE cpeicTBO: [IpocMOTp BBITIOIHEHHBIX padoT
Bomnpocwi/3ananus:
1. BBHIMONMHUTE MPAKTUYECKYIO0 paboTy Ha TeMy TEKYIIEero pasfelna, a pe3yidbTaThl MoKa3aTh
MIPETIOIaBaTEINIO ISl OLEHKU U 100aBUTH B PT'P.
2. Bonpoc it TeKy1iero KOHTPOJIs 3HaHUM 110 TPAKTUYECKOMY 33/IaHHUIO.
Kakyto 3aauy HEe MOXKET IOMOYb PEUIUTh AOMOJIHEHHAs peasibHOCTh? [losicHUTE CBOM OTBET.
A) IlnanupoBaHHE CyIIECTBYIOIICH OKpy’Kalomed OOCTaHOBKM € YYETOM HOBBIX OOBEKTOB,
TEPPUTOPHUATBHOE IJIAHUPOBAHUE.
0) BBITh HTPOBBIM 2TIEMEHTOM 1715 O0Jiee HAMIATHOW U UHTEPECHOH MPEe3eHTaIINN.
B) Ucnonb3oBarh TpEXMEpHBIE MOACIIHU ISl pACIIMPEHUSI BUPTYAJIbHOTO MUpA.
r) BusyanusupoBaTh cloKHBIE KOHCTPYKIIMH U UCKATh KOH(QIUKTHI C OKPYKCHHEM.
3. Bompoc mist TeKy11ero KOHTPOJIsl 3HAHUN 110 TPAKTUYECKOMY 33]IaHHUIO.
Kak nmoaroroButh TpEXMEpHYIO MOJENb ISl CPEAbI IOMOJHEHHON pealibHOCTU? UTO BaXKHO y4eCTh?
Kakwue nporpaMMHbIe pelIeHHsI CyIIeCTBYIOT, YTOOBI TOMOYb B 3TOM?

Tema 6.2. Peanuzayus npunosicenuss 0ONOIHEHHOU PeaibHOCMU ¢ UHMeSPUPOBAHHOU MOOeNbiO
®dopma KOHTPOJIA/OLIeHOYHOE cpeacTBO: [IpocMOTp BBIOTHEHHBIX paboOT
Bonpocsi/3ananus:

1. BBIMONHUTH MpPaKTUYECKYI0 paboTy Ha TeMy TEKYyIEro pasfelsa, a pe3yiabTaThl oKa3aTh
MIPENOIaBaTENIO AJI OIEHKH 1 100aBuThH B PT'P.

2. Boripoc 15l TEKYILIETO0 KOHTPOJISl 3HAHUM 10 MPAKTUYECKOMY 33JIaHUIO.
Kaxko#i kommiekt paspaborumka / SDK, Oumbnumoreka, ¢peiiMbpopk HE MOAXOMUT ISl CO3MAHUS
MPUJIOKEHUHN JONOJHEHHOU peanbHOCTU? [losicHUTE CBOI OTBET.
A) Cesium ion.
6) ARCore.
B) MapBox Vision SDK.



r) Wikitude.
3. Bonpoc a1 TeKyIero KOHTPOIIs 3HaHUM 110 NPAKTUYECKOMY 3a/1aHHUIO.
Onuimre OCHOBHBIC IIard CO3JAHHs TNPHIOKEHHS OMOJHEHHON pealbHOCTH C TPEXMEPHOM
MOJIEIIBIO, KOTOPYIO0 BBl cmonenupoBanu B pamkax PI'P.
®dopMa KOHTPOJISI/OTICHOYHOE CpeaCcTBO: PacueTHo-rpadudeckas padora
Bonpocsi/3ananus:

1. 3akoHuuTh BhIONHEHUE U 0hopMuTh PI'P Ha Temy «OcBoeHHE TEXHOIOTHH TPEXMEPHOTO
MOJICTTUPOBAHUSI 0OBEKTOB M YYaCTKOB MECTHOCTH ¢ Tocienytomniei narerparueit moaenei B [ IC u
Cpeny JOTOJIHEHHOM peanbHOCTI

7. OueHoYHbIE MATEPHAJIbI IPOMEKYTOUHOM aTTeCTAlUM

1 cemecmp, 3auem
Konmponupyemvie U/[K: OIIK-1.1 OIIK-1.2 OIIK-1.3 OIIK-1.4 IIK-2.1
Bonpocsl/3ananus:

1. PacckaxuTe 0 MoAXonax M MCTOYHHMKAX JAHHBIX, KOTOPbIE MOYXHO HCIOJb30BaTh IS
OTIpe/IeTICHUs] TEOMETPUUECKUX Pa3MEPOB, CO3JaHMs TEKCTYp, a TakK ke reorpauieckoil MpUBSI3KU
MOJIETUPYEMBIX 00BEKTOB MECTHOCTH.

2. OO0o3HaubTe MPaBUWIbHYIO IOCJIEI0BATEIbHOCTh OCHOBHBIX TEXHOJOTUYECKUX O3TAIoOB
co3/laHusl TPEXMEPHBIX TEOINPHUBSI3aHHBIX Mojeleld OObEKTOB W/WIM YYacTKOB MECTHOCTH MO
MomeHTa ux uHTerpamuu B ['MIC w/mim cpemy MOMOJHEHHOW peanbHOCTH. [laliTe MOACHEHHS K
CICIIAaHHOMY BBIOODY.

A) Co3nanue TeKCTyp pa3InyHOTO BUA.

0) MonenupoBanre 0a30BOTO MOJIMTOHAIBHOTO KapKaca.

B) [IpoBenenne TOMonIoOrnyeckux NpoBEPOK € MOCIEAYIOLUM UCTIPABICHUEM OIINOOK.

r) DKCIOPT W TMOATOTOBKA Monenu sl ucnoiib3oBanus B ['MIC mpoaykrax pa3iIWyHBIX THIIOB, a
TaK)Ke CpeJie TOMOTHEHHON peaTbHOCTH.

1) Hanoxenue TekcTyp, TEKCTYpHBIX KapT U CO3/IaHUE MAaTEPHAJIOB.

¢) [ToBbIIeHHe AeTaM3aIii MOJICNIA B YaCTH KOMITOHEHTOB (OKHA, TPYObI, BXOJHBIE TPYIIILI U 1. ),
YBEJIMYEHUE TIJIOTHOCTHU CETKH U, B LIEJIOM, JOBEAEHHE Moeau A0 ypoBHs LOD-3.

x) ['eonmpuBsizka Mozenu U mocajaka e€ Ha penabed.

3) Coop unbopmanuu 06 00BEKTE MOICTUPOBAHHS, CO3/IaHUE IByXMEPHOTO TUTaHA.

3. JleTasibHO C IaraMu pacCKaXUTe O MOIXOE M0 CO3TaHMI0 0a30BOTO KapKaca TPEXMEPHOU
MOJIEJIM Ha OCHOBE a3POKOCMHUYECKUX CHUMKOB.

4. Haiite onpezneneHUe MOHATHIO «ypoBeHb aeranuzauuu mozaenn» (LOD). Kakue ypoBHM
ObIBAIOT, YeM OHHU OTIMYAIOTCSA, M KaKMe YPOBHH MOXHO HCHONB30BaTh B paszauuHbix [MC
IIPOAYKTax?

5. YcraHoBUTE MOCIEN0BATENBHOCTD ICHCTBUM, KOTOpasi HanboJee YacTo MCIOIb3YeTCs MPH
TPEXMEPHOM MOJCTUPOBAHUH 0A30BOTO MOJUTOHAIBHOTO KapKaca U ero JaJlbHEHIeH AeTaln3aluu.
JlaiiTe MOSICHEHUS K BallleMy BEIOODY.

A) YBenu4deHne IIOTHOCTH CETKH TSI CIIOKHBIX (OpM.

6) MogenupoBaHue reOMETPUU BTOPOCTENEHHBIX 3JIEMEHTOB OOBEKTa, HO MMEIOUIMX JOCTaTOYHO
KpyIHBIE pa3Mephbl.

B) Co3nanue miaHa 00beKTa MOACIIUPOBAHUS.

r) PaboTa Hag 6a30Boii reoMeTpred KPhIIIA 0ObEKTa.

1) C noMoIbi0 HHCTPYMEHTOB «BIABIMBAaHUN) / «BbIIABIUBAHUS) MOJIyY€HHE OCHOBHBIX 00BEMOB
o0beKTa.

e) [Ipopabotka hopmsl hacamos.



6. Pacckaxutre 00 ommuOKax, KOTOpbIE OOBIYHO [OMYCKAIOT MNpPU CO3JaHMU 0a30BOrO
MOJIMTOHANBHOTO Kapkaca. [IpuBenute mnpumepsl. Ha3zoBHTe CHHCOK HMHCTPYMEHTOB, KOTOPBIX
JOCTAaTOYHO JJISl CO3TaHUsl 0a30BBIX (POPM.

7. Pacckaxure, B 4€M 3aKIIO4ACTCS IIPOLECC ONTHUMMU3ALUUA TIE€OMETPUH TPEXMEPHOU
mozenu? Kakue marm MOXHO TPEANpPHHATh, 4TOOBI TMpH Hcmoib3oBaHun Momenu B [UC
MUHHMH3UPOBATh MOTEPH MPOU3BOJUTEIHLHOCTH M IIAHC BO3HMKHOBEHHS OIIMOOK CBSI3aHHBIX C
MOJEIBIO?

8. OOBsicHHUTE, TIO KaKOH IMOCJEI0BATEILHOCTH JEHCTBUIM paboTaeT MEXaHW3M IMOCTPOCHUS
reoMeTpudeckux (opMm, peanu3oBaHHBI B HHCTpyMmMeHTax Loft-mopemupoBanus, Follow me
(«cnmemyii 3a MHOW») W aHAJIOTUYHBIX B Pa3JIMUHBIX MAaKeTaxX TpEXMEpHOro mozenupoBanusa? [laiite
MOSICHEHHUS, KOTOpble OyIyT XapaKTepH30BaTh Balll OMBIT MPUMEHEHHUS JaHHBIX MHCTPYMEHTOB B
KOHKPETHOM IaKeTe TPEXMEPHOTO MOAECITUPOBAHUS
A) Coznanue HarpaBICHUS WIH JIUHUU Ty TH.

0) Hactpoiika moiy4eHHOM CeTKH, €€ ONTUMH3AIUSA U TTPU HATHIUK JIe(PEKTOB, IMepeeKa.

B) ®opMHUpOBAHUE CEUCHUS/UH.

r) IlepeHoc ceueHus/wii Ha JIMHUIO TyTH B KOHKPETHBIC MECTa C OMPENeIEHHOW OpUEHTAIMel B
MIPOCPAHCTBE.

1) ®opmMupoBaHHE MOTUTOHAITBHONU CETKH.

9. Uem omnmyaeTcsl Mmpolecc AeTaau3aliy MOJWTOHAIBHOTO KapKaca OT MOJEIMPOBAHUS
6a3oBoro kapkaca? Yero Mbl X0TUM 100UTHCS IpH 3ToM? Kakue kpurepun CyIecTByIOT Ipy BeIOOpe
TOTO, YTO MOJIETIMPOBATH, & UTO HET?

10. Yto Takoe ¢ororekctypa? Kakume wucxomHble Marepuaibl HCHONB3YIOTCS A e€
co3nanus? Kparko OnuIINTE HHCTPYMEHTHI, KOTOPBIE HYKHBI JJIs1 CO3/1aHUs TAKUX TEKCTYP.

11. Onumurte HanboJee KaUeCTBEHHYIO MOCIeI0BAaTeIbHOCTD I1aroB JJIsl CO3aHMs TUIIOBBIX
dbotorekctyp. JlaiiTe MOSCHEHHS JIsi CBOETO BBHIOOPA.
A) IlpousBectu KaJpupOBaHUE C YYETOM HCTIPABICHUS MTEPCIIEKTUBHI.
0) Coxpanuts B popmare JPG/PNG/TIFF.
B) I3MeHuTh pa3sMep TeKCTyphl U3 pacu€Ta ONpeAeEHHOTO YKciia MUKCENIe Ha METP.
r) [Ipy HEeOOXOAMMOCTH, BHITIOTHUTH KOPPEKITHIO eexToB Ha GoTorpadum.
1) UcnpaBuTh TMCTOPCUIO M BUHBETUPOBAHKE ISl CHUIMKA B PYYHOM WJIM aBTOMaTHYECKOM PEKHME.
12. Yro Takoe Tekctypa? Kakue mapamerpsl u (hopmarbl ObIBatOT y TEKCTYp? UTo Takoe OaHK
TekcTyp? Uem otnmuaercs Tekctypa oT marepuana? Kakuwe orpanmuenuss TMC u TpéxmepHbie
JBUKKU HAKJIa(bIBAIOT HAa TEKCTYPBhI?

13. Pacckaxute 0 Tmpolecce HaJOXKEHHS TEKCTyp B MporpaMMmax TPEXMEPHOIO
MozenupoBaHus. UTo Takoe pemakTop MarepuajioB M kKak B HEM paborare? Kakue Tumobie
neicTBUs TpeOyeTcsl BHITOTHUTD JIJIs1 KOPPEKTHOTO HAJIOKEHUSI MaTeprajioB Ha MOJUTOHbI?

14. Yto Takoe TaiioBasi TekcTypa? B kakux ciaydasx ompaBgaHO €€ NpHUMEHEHHE?
Pacckaxute 0 mporecce co3aHusi Takux TEKCTYP.

15. Pacckaxkure nmonpoOHee 00 HHCTPYMEHTaX, KOTOPbIE TOMOTAOT paboTaTh C TEKCTYPaMu U
MarepuaJlaMi B IIporpammax TPEXMEPHOIO MOJECIMPOBAHUsA. YKaXUTE HA PacCIpOCTPaHEHHBIE
omnOKK pu HasloXkeHuu TekeTyp. Kak nx nzbexars? [IpuBeaure nmpumepsi.

16. Pacckaxure O TOMOJOTMYECKUX OIIMOKAX, KOTOPhIE MOTYT BO3HUKATh B TPEXMEPHBIX
mozensx. Kak ¢ Humu 6opotecsi? Ha uro onu BiIusioT?



17. PaccraBbTe NpaBWIBHYIO TOCIEAOBAaTEILHOCTh INArOB MPH YCTPAHEHUU OIIMOOK
toronioruu. [locienoBaTeNbHOCTh INATOB MOXKET HECKOJIBKO M3MEHSTHCS B 3aBUCUMOCTH OT
BbIOpanHoro I10, HeoOXOIUMBI OSICHEHHS K IIaraMm.

A) TloBTOpHAas OIIEHKA Ka4eCTBa MOJICTTH M KOHTPOJIbHBIN SKCTIOpT B 0OMeHHbIH popmar ['HIC.
0) [IpoBepka TOMOIOTHUU TEKCTYP.

B) BrisiBiieHHe HanOosiee 3HAUMMBIX OIIMOOK TEOMETPHH U MX HCIIPABICHHE B PYYHOM PEKHIME.
r) [IpoBepka TOMOIOTHU TEOMETPUIECKUX (HOPM.

1) ABTOMaTHYECKOE UCTIPABICHUE TOMIOJIOTHYECKHUX OMIMOOK T€OMETPHH.

¢) Pyunas unm aBromarnveckast KOppeKIus TONOJIOTHYECKUX OITUOOK TEKCTYp

18. Pacckaxkure O MpOTpaMMHBIX CPEICTBAaX KOHTPOIS Tomojoruu. McmpasieHue ommook
PYYHBIM M aBTOMAaTHYECKUM crocoOoM. Kakue pHCKH BKIIOYAaeT aBTOMATHYECKOE HUCIPABICHHUE
on0oK?

19. Ilosicuute, 4TO BKIIIOYAET B cebs mporecc reorpaduueckoil MpHUBS3KM U TOCAIKU Ha
penbed TpéxMepHbIX Mozeneil. Kakue BO3HUKaIOT MpoOIeMbl U CIIOKHOCTH IPH JAHHOM Iporecce?

20. Kakoe mporpammMHOe oOecrnieueHHe MOXKHO HCIIOJIB30BaTh Il Teorpaduieckoi
npuBsizku? Pacckaxure 00 0OMEHHBIX (hopMaTax MOICPIKUBAIOIINX TeorpapuIeCKyI0 MPUBI3KY U
crocobax reorpaduueckoil MPUBA3KKA MOJCIICH, eciii (hopMar e€ He TOAACPIKUBACT.

21. OnumuTe NpaBUIBLHYIO TEXHOJIOTHYECKYIO TOCIEA0BATEIIbHOCTD ACHCTBUI MPU MOCAIKE
Mojienu Ha penbed. JalTe moscCHeHus, YTO MPOUCXOIUT HA KaXKIOM U3 ITAIOB.
A) Co3mganue OTTHCKa Ui ydacTka penbeda, Ha KOTOpPOM OyeT pacroiokeH OOBEKT
MOJICTTUPOBAHHS.
0) 3agaHue BBICOTHI 71 MOJIETTH HECKOJIBKO BhIIe ypoBHs [IMP.
B) TekcTypupoBaHHE OTTHUCKA.
r) [IpuBsizka Mozenu K OTTHUCKY.
1) [IpuBsizka 1o KoopAMHATAM U 33J]aHUE a3UMYyTa JIJIsl MOJACIIH.

22. Ha npumepe ¢opmara GLTF/GLB BbeIOepuTe NpaBMIbHYIO MMOCIEA0BATEIBHOCTh IIaroB
IUI. MHTETPAlUN TPEXMEPHOI TeoNpHUBsSI3aHHON MOJEIHM B MPOAYKTHI Ha Oaze nBmxka CesiumlJS u
nofo6HbIX. [Ipyu onpenenéHHbIX CUTyalMsl IIark MOTYT HEMHOTO OTJIMYaThCs, NAiTe pa3bsCHEHUS
CBOEMY BBHIOODY.
A) IIpu HeoOX0AMMOCTH, peaan3anus reonpUBI3KUA Yepe3 MPOrPaAMMHBIN KOJI.
6) Komseprauuss monmenu B ¢opmar DAE Collada cpencrBamu mporpammbl Ui TPEXMEPHOTO
MOJIEITMPOBAHMSI.
B) Koppexkiust UMEH TEeKCTyp ¢ y4ETOM TpeOOBaHUIA.
r) Ucnons3oBanue kouBeprepa ot KhronosGroup ans nepeBona monenu B popmatr GLTF/GLB.
1) [TpuBsizka 1o KOOpJAMHATAM U 33JjaHKE a3UMYyTa JUIsl MOJIEIIH.

23. B kakux 'MC npoaykrax mpuMeHstoTcs TpéxMepHblie Moaenu? B uéM ocobeHHOCTH U
CJIO)KHOCTH HMHTerpanuu TpéxmepHbix moaeneir B ['MMC? IlpuBenure npumep MOATOTOBKH MOJETH
st onpenenénnoro I'MC npoxykra.

24. PacckaxuTe aetaibHee 0 (popmarax, KOTOpbIE UCIIONB3YIOTCS ISl TIEPEHOCa TPEXMEPHBIX
moneneit B ['IC. Kakue orpanndeHust HakJIaapIBatoTCs JaHHBIMEU opmatamu? [IpuBenuTe mpumepsl
croco0oB Tepexo/ia B HECKOIbKo (popmaros.

25. YUto Takoe IOMOJHEHHas PEajbHOCTh M YE€M OHa OTIMYAETCs OT BUpTyanbHOM? Kak
MO>KHO HCIIOJIb30BaTh TPEXMEPHBIE MOJIEH OObEKTOB U YyYaCTKOB MECTHOCTHU B Cpefie TOMOTHEHHON
U BUPTyaJbHOU peanbHOCTU? Pacckaxkure O marax, KOTOpble HY’KHO BBIIIOJIHUTH, YTOOBI MIEPEHECTH
MOJIENIb B CPENY JNOMOIHEHHON pPearbHOCTH.
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