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IHosicHuTeabHAA 3alIHCKA

Pabouyas nmporpamma pa3paboTaHa B COOTBETCTBHH C:

- ®denepanbHbIM 3aKk0HOM 0T 29.12.2012 Ne 273-®3 "OO6 obOpa3oBanmu B Poccuiickoit
Oenepannn';

- O6pazoBarensHoil mporpammoit MOBY «I'pumikosckas COLL»

@enepanbHblii  ['ocymapcTBeHHBI  00pa3oBaTeNbHBI  CTaHAAPT OCHOBHOTO  OOIIETO
o0pa3oBaHus B IpolLecce M3Y4YEHMs MPEJIMETOB €CTECTBEHHOHAYYHOIO IMKJIAa MpeaIoJiaraer
puoOpeTeHne OnbiTa MPUMEHEHUS] HAyYHBIX METOI0B MTO3HAHUS.

®I'OC BbyBUraer TtpeboBaHus K (OPMUPOBAHMIO Yy UIKOJBHUKOB MeETalpeaIMeTHbIE
pe3yabTaTOB — YHUBEPCANbHBIX Y4YEOHBIX JEHCTBUH (JIMYHOCTHBIX, MO3HABATEJIbHBIX,
PEryIATUBHBIX M KOMMYHUKATHBHBIX), KOTOpbIE JOJDKHBI CTaThb Oa3oi [UIsl OBJIAQJCHUS
KJIFOUEBBIMHM KOMIIETEHIIUSIMH, «COCTABIISAIOIIMMHI OCHOBY YMEHMSI YUUTHCSI.

AKTYaJIbHOCTB: CETOJHS T'€OMH()OPMALMOHHBIE TEXHOJOTHMH CTald HEOThEMIIEMOI
YacThl0 Hamleld JKU3HM, JI000M COBPEMEHHBIH YEJIOBEK I0JIb3YEeTCs HABUTALIMOHHBIMU
CepBUCAMHM, MNPUIOKEHUSIMH [JIi MOHUTOPUHIa OOIIECTBEHHOTO TpaHCIOpPTa U MHOTHUMH
JPYTMMH CEPBUCAMHU, CBSI3aHHBIMM C KapTaMU. JTU TEXHOJIOTMH HMCIOJIb3YIOTCS B COBEPLIEHHO
pa3inMuHbIX cepax, HauMHAs OT PearMpoBaHUs MPH YPE3BbIYAMHBIX CUTYalUsIX M 3aKaHYMBas
MapketuHroM. Kypc «l'eonH(opManiioHHbIE TEXHOJIOTMHU» TMO3BOJSET C(HOPMHPOBATH Y
oOyyaroImuxcsd YCTOHUMBYIO CBSI3b  MEXJ1y MH(OPMALMOHHBIM U  TEXHOJOIMYECKUM
HaIpaBJICHUSIMHU Ha OCHOBE PEAIbHBIX MPOCTPAHCTBEHHBIX JAHHBIX, TAKUX KaK a3po(OoTOChEMKA,
KOCMMUECKasi ChEMKa, BEKTOPHBIE KAPTHI U JIp. DTO MO3BOJIUT 00YyYaIOUIMMCS MOJTYYUTh 3HAHUSA
M0 MCIIOJB30BAHUIO T'€OMH(OPMAIIMOHHBIX MHCTPYMEHTOB M INPOCTPAHCTBEHHBIX NAHHBIX IS
NIOHVMAHHUA M W3YYEHHs OCHOB YCTPOMCTBA OKPYXAIOUIETO MHpPa W IPUPOJHBIX SIBICHHM.
OOyuaronyecss CMOTYyT pEaJM30BbIBATH KOMaHIHBIE TPOEKTH B cdepe HCCIeIOBaHUSL
OKPY’KAIOIIero MHUpa, HayaTh UCIIOJIb30BAaTh B IIOBCEIHEBHOM JKU3HHM HaBUTALIMOHHBIE CEPBUCHI,
KOCMHUYECKHE CHHMKH, 3JICKTPOHHBIE KapThl, cOOMpaTh NaHHbIE 00 OOBEKTaX Ha MECTHOCTH,
co3zaBaTh 3D-00BEKTHl MECTHOCTH (KaK OTIENbHbIE 3/1aHMs, TaK WM LEJible TOpojia) U MHOIroe

Jpyroe.

I_Ie.]'lbi BOBJICUCHHUC 06y11a101u1/1xc51 B TMPOCKTHYIO JCATCIBbHOCTD, pa3pa60T1<a HAay4YHO-
HCCIICA0BATCIBCKUX U MHXCHCPHBIX ITPOCKTOB.

3agauu:

obyuarowue:

. npuoOpeTeHue U yriyoJieHne 3HAaHUH OCHOB MTPOSKTUPOBAHUS U YIIPABJICHUS IPOCKTAMU;
. 03HAKOMJICHHE C METOJIaMH U TipuémMaMu cOopa 1 aHaIn3a HHPOPMALIUH;

. o0yJeHHe MPOBEACHUIO MCCIICAOBAHUMN, MPE3CHTAIIMN U MEXIPEIMETHON MO3UIIHOHHOM
KOMMYHHKAIIHH;

. oOyueHHe paboTe Ha CHeIHATM3UPOBAHHOM 000PY/IOBAaHUH U B IPOTPAMMHBIX CpEIax;

. 3HAKOMCTBO C  XapJ-KOMIICTCHIUAMH (T€OMH()OPMAIMOHHBIMHU),  TO3BOJISIOIIUMHU

IIPUMEHATh TCOPETUYECKHE 3HAHMA Ha IPAKTUKE B COOTBETCTBMM C COBPEMEHHBIM YPOBHEM
pPa3BUTHUSA TEXHOJIOTHUMN.

passusarmoujue.
® Q)OpMHpOBaHI/Ie HHTCPCCAa K OCHOBaM H306peTaTeHBCKOﬁ ACATCIIbHOCTH,

® Pa3sBUTHUEC TBOPUYCCKHUX CIocoOHOCTEH U Kp€aTHUBHOI'O MBIIIJICHUSA,



. npuoOpeTeHue onbiTa ucnoiab3zoBanus TPU3 npu GpopmupoBaHur cOOCTBEHHBIX UIEH U
peLeHunit;

. (¢hopMUpoBaHHE TOHMMaHMSI MPSAMOM M OOpaTHOM CBSI3U NPOEKTa U CpPEeIbl €ro
peanu3anuy, 3aJI0)KEHUE OCHOB COLMAJIbHON U DKOJIOTUYECKOW OTBETCTBEHHOCTH;

® Pa3BUTHUC I'COIIPOCTPAHCTBCHHOT'O MBIIIJICHU

. pa3BuTHe COPT-KOMIETEHIIUN, HEOOXOANUMBIX JJIsl yCIEeUTHOW paboThl BHE 3aBUCUMOCTHU
OT BeIOpaHHOH Tpodeccuu.

gocnumamenbHvle.
. (hopMUpOBaHHE TPOSKTHOT'O MUPOBO33PEHUS M TBOPUECKOTO MBIIIUICHHUS,
. (¢hopMUpOBaHHE MHPOBO33PEHHSI IO KOMIUIEKCHOMW OIIGHKE OKpYKAIoLIEro MHpa,

HaHpaBHCHHOﬁ Ha €10 IMIO3UTHBHOC N3MCHCHHUC,

° BOCIIMTaHUE COOCTBECHHOMU no3unuu 1O OTHOHICHUIO K JOCATCIBHOCTH W YMCHHUC
COTIOCTABIISITH €€ C APYTruMHU MMO3UIHUAMHA B KOHCTPYKTUBHOM JUAJIOIE;

. BOCIIMTaHUE KYJIbTYpbl paOOThI B KOMaH/IE.

PE3YJIBTATBI U3YYEHUSA ITIPEJIMETA
Jluunocmmuuie pezyromamol

o c(OpMUPOBAHHOCTh ~ BHYTPEHHEW  MO3MIMHU  OOYyYaroIIerocs,  SMOIMOHAIbHO-
MI0JIO)KUTEIBHOE OTHOIIIEHNE 00YUaloLerocs K IKoJIe, OpUEHTALMsI Ha TO3HAHUE HOBOTO;

J OpHeHTAIHsI Ha 00pa3ell MOBEICHHUS «XOPOIIEro yYeHUKaY;

o c(hOpMHUPOBAHHOCTh CAMOOIIEHKH, BKIJIIOUasi OCO3HAHHWE CBOMX BO3MOKHOCTEH B yUEHHH,

CIIOCOOHOCTH aJIeKBaTHO CYIUTh O MPHYMHAX CBOETO YycleXa/Heyclexa B yYEHUH; YMEHHE
BUJIETh CBOU JOCTOMHCTBA U HEJJOCTATKH, yBaXaTh c€0s U BEPUTH B YCIIEX;

o c(OpPMHPOBAHHOCTb MOTUBALIMU K y4EOHOH e TeNTbHOCTH;

. 3HAHME MOpPAJIbHBIX HOPM M CQOPMHUPOBAHHOCTh MOPAIBbHO-3TUYECKUX CYXKICHUMH,
CHOCOOHOCTh K PEIICHUI0 MOPAIbHBIX MPOOJIEM HAa OCHOBE KOOPAMHAIMM PA3IMYHBIX TOYEK
3peHusi, CIOCOOHOCTh K OLEHKE CBOMX MOCTYNKOB M AEHCTBHM IPYrux JOJAEH C TOUKU 3pEHUs
COOITIO/ICHHSI/HAPYIIEHUS! MOPAJTbHON HOPMBI.

J c(OPMUPOBAHHOCTH MPOCTPAHCTBEHHOT'O MBIIUICHHS, YMEHUE BHICTH O0BEM B IUIOCKHX
peaMeTax;

J yMeHue 00pabaThiBaTh U CUCTEMATU3UPOBATh OOJIBIIOE KOJINYECTBO HH(OPMALIHH;

J c(OpPMHPOBAHHOCTh KPEATUBHOT'O MBIIIJICHNS, TOHUMaHHE MIPUHLUIIOB CO3JaHNUsl HOBOT'O
TPOJTYKTa;

. c(OpPMHPOBAHHOCTH YCUAYUBOCTH, MHOT'033/Ia4YHOCTH;

o c(OPMHUPOBAHHOCTh CAMOCTOSITENIFHOI'O TMOAXO0Ja K BBIIOJHEHUIO DPA3JIMYHBIX 3a/ad,

yMeHHe paboTaTh B KOMaHJe, yMEHHE MMPaBUIbHO JEEerupoBaTh 3a4a4u.
Memanpeomemmvie pe3yibmamoi
BrinyckHMK Hay4IuTCS:

. BBIOMpAaTh  HMCTOYHMKH  reorpaduyeckoit  umHpopMmammu  (Kaprorpaduueckue,
CTaTHCTUYECKHE, TEKCTOBBIC, BUICO- U (HOTOM300parkeHHs, KOMIBIOTEPHBIC 0a3bl JAaHHBIX),
aJICKBaTHBIC PEIIacMbIM 3aa4aM;

. OpPHEHTUPOBAThCA B HMCTOYHHKAX reorpaduyeckoil mHpopmanuu (Kaprorpaduyeckue,
CTATUCTUYECKHUE, TEKCTOBBIC, BHACO- U (HOTOM300paKeHUs, KOMITBIOTEPHBIC 0a3bl JTaHHBIX):
HAXOJUTh U U3BJIEKaTh HEOOXOIUMYIO HH(POPMALIUIO; ONPEEISiTh U CPAaBHUBATh Ka4eCTBEHHBIC



U KOJUYECTBEHHbIE IOKAa3aTeNd, XapaKTepu3yrolue reorpaduiyeckue OObEKThbI, MPOLECCh U
SBJICHUS, UX TOJIOKEHHE B MPOCTPAHCTBE MO reorpaduyeckuM KapTaMm pa3HOTO COJEpKaHHs U
IPYTMM  HMCTOYHMKaM; BBISBJIAITH  HENOCTAIOIIYIO, B3aMMOJIOTIOJIHSIOUIYIO  W/WIN
MIPOTUBOPEUYUBYIO reorpapuueckyo HHPOpMaLKio, MPEJCTaBICHHYIO B OJJHOM MM HECKOJIBKUX
HCTOYHUKAX;

. OpelICTaBiIsATh B pa3nuyHbiXx ¢opMax (B BuHIE KapThl, Tabmuipl, rpaduka,
reorpa)uuecKoro OMUCAHUA) TeorpapuUecKyr0 HHPOPMAIHMIO, HEOOXOIUMYIO ISl pEelIeHUs
y4eOHBIX U MIPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4.

BbIyCKHHUK TOTYYUT BO3MOKHOCTh HAYUUTHCS
. MOJIETTUPOBATh reorpaduieckiue 0ObEeKTHI U SIBICHUS;

. MPUBOJIUTh MIPUMEPHl TMPAKTUYECKOTO HCMOIb30BaHUS Treorpauyueckux 3HaHUM B
pa3IMYHBIX 001ACTAX S TEIBHOCTH.

IIpeomemnvie pezyromamol

. npaBuia 0e30macHOM pabOTbl C  3JIEKTPOHHO-BBIUMCIUTENIBHBIMU  MAllMHAMHU U
CpeacTBaMu sl cOopa MPOCTPAHCTBEHHBIX JTaHHBIX;

. OCHOBHBIE BH/JIbI IPOCTPAHCTBEHHBIX JAHHBIX;

. COCTaBHBIE YAaCTU COBPEMEHHBIX T€OMH(OPMAIIMOHHBIX CEPBUCOB;

. npodeccuoHabHOE MPOTpaMMHOE oOecredeHue sl 0OpabOTKHM MPOCTPAHCTBEHHBIX
JIaHHbBIX;

. OCHOBBI U IPUHIUIIBI a3POCHEMKH;

. OCHOBBI W TPHUHIMIBI PabOThl TI00ATbHBIX HABUTAIMOHHBIX CIHYTHUKOBBIX CHCTEM
(THCC);

. MPEICTaBICHUE U BU3yalU3aIlisl MPOCTPAHCTBEHHBIX JAHHBIX JIs HEMPO(ECCHOHATBHBIX
I10JIb30BaTENIEH;

. NpUHLIKIBI 3D-MOIeTUpOBaHUS;

. YCTPONCTBO COBPEMEHHBIX KapTOTrpaduuecKuX CEpBHUCOB;

. MPEACTaBICHUE U BU3yaJIU3aIis MPOCTPAHCTBEHHBIX TAHHBIX TSI HEMTPO(PECCHOHATBHBIX
MOJIL30BaTeIIeH;

. nemudpUpOBaHUE KOCMUYECKUX U300paKeHHUI;

. OCHOBBI KapTorpadumu.



COJEPKAHUE KYPCA
«I'eonH(pOpMaALMOHHBIE TEXHOTOTUH»

Hassanue paznena

KomnunuectBo yacos

3HakomcTBO. TexHuMka Oe3omacHocTH. BBomgHOe 3aHsITHE
(«MeHstst MUD»).

Beenenue B reonH(OpMaIOHHBIE TEXHOJIOTHH. :
«CoBpemMeHHblIe KapThl, nin Kak onucarsb 3eMiaro?».

Keiic 3HakOMUT OOy4arommxcs C Pa3HOBHIHOCTSIMH JAaHHBIX.
Pemas 3amauy keiica, oOydwaromuecs MPOXOMAST CISAYIOIINE
TEMaTUKU: KapThl U OCHOBBI UX (OPMUPOBAHUS; H3YUCHUE
YCJIOBHBIX 3HAKOB M TPUHIIUIIOB MX OTOOPaXKCHHsI Ha KapTe,;
CHUCTEMbl KOOpPJIMHAT W TMPOEKUUH KapT, HX OCHOBHBIC
XapaKTepUCTUKU U BO3MOXKHOCTH MPUMEHEHUS; MaciiTad u Jp.
BCIIOMOTaTeNIbHbIE HHCTPYMEHTHI ()OPMUPOBAHUS KAPTHI.

«['nmobanpHOE mo3unMoHUpoBaHue “Haiimm cebs Ha 3eMHOM
miape”».

HecMoTpst Ha TO, YTO HABUTATOPHI M CIIOPTHBHBIE TPEKEPHI
CTaJIl HEOThEMJIEMOM YAaCThIO HAIIEH >KW3HU, MaJI0 KTO 3HACT
npuHIMN  ux  paborel.  OOydyaromuecs  y3HAIOT — TIPO
['NIOHACC/GPS —  mnpuHmunel  paboOThl,  HCTOPHIO,
COBpPEMEHHBIC CHUCTEMBI, TpuMeHeHue. [IpumMeHenue J1orrepos.
Buszyanuzanus TeKCTOBBIX JHaHHBIX Ha kapTe. Co3qaHue KapThl
MHTEHCUBHOCTH.

dotorpaduu 1 maHOPaMBI.

Pa3nen, NOCBAIEHHBI HMCTOPUHM M TPUHOUIAM CO3aHUSA
dororpadpun. OOydvarommecs TMO3HAKOMSTCS C TEXHUKOU
cozmanus (ororpaduu, IMO3HAKOMSTCS C BO3MOXKHOCTSIMH
npuMeHeHHs (GoTorpaduu Kak CpeCcTBa CO3/IaHuUs YeT0-TH00.

OcHoBbl  adpodorochéMku.  [IpuMeHeHHEe  OECUIOTHBIX
AaBUAIIMOHHBIX CHUCTeM B a’podorochéMke. «Jlms dvero Ha
CaMOM JIeJie Hy)KeH OeCITMIIOTHBIN JICTaTSIbHBIN armapaT?y.
OOBEMHBIN Kelic, KOTOPBIN MO3BOJIUT 00yYaroOmMUMCSl OCBOUTH
MOJIHYI0O ~ TEXHOJIOTMYECKYH)  IEeNOYKY,  HCIOJIb3YEMYIO
KOMMEPYECKMMH KOMIIAHUSAMH. YCTPOWCTBO W IIPHUHIIMUIIBI
¢dbyakuuonupoBanust BITJIA, ocHOBEI ()OTO- U BUIACOCHEMKH U
npuHIHUNoOB mnepenayn uHpopmauuu ¢ BIUIA, obOpaboTka
na”aeix ¢ BITIA.

29

«VI3MeHeHue cpesibl BOKPYT IIKOJIBD).
OOyuaromyecs NpoJOHKAIOT COBEPIICHCTBOBATh CBOW HAaBBIK
3D-monenupoBaHus, 3aBepIIas MPOEKT.

10

IToaroroBka 3amiuThI IIPOCKTA.




8 3amyra IpoeKTOB.

9 3aKIIIOUYNTEIIFHOE 3aHATHE. HOI[BC,Z[GHI/IC HUTOI'OB pa6OTbI.

Ka.ﬂe}mapno-TeMaTW{eCKoe IJIAHUPOBAHUE KypcCa

«I'eoMH(OPMALMOHHBIEC TEXHOJIOTHU

Ne | Tema 3ansTus Kon-Bo Hata
n/m 4acoB
[Inan daxt

1 3nakomcTBOo. TexHuka Oe3omacHocTH. BBomnoe 3ansitne (Menss | 2

Mup+).
2 HeobxomumocTs KapTel B coBpeMeHHOM Mupe. Cdepbl mpuMeHeHus, | 2

NEePCIEKTUBBI UCTIOJIb30BaHUS KapT.
3 BexTopHble nanHbIe Ha Kaprax. 3HakoMcTBO ¢ BeO-I'MC. IIBeT kak | 2

aTpuOyT KapThl. 3HAKOMCTBO ¢ KapTOorpadU4ecKUMH OHJIAWH-

CepBUCaMH.
4 Cger u nget. Ponb 1Bera Ha kapre. Kak 3acraButh 1BeT pabotars Ha | 1

cebst?
5 Co3nanue u nmyOnMKanus COOCTBEHHOM KapThl. 2
6 CucteMmsbl 1106a7bHOT0 TO3UIIUOHUPOBAHHUS. 2
7 [IprMeHeHne CITyTHUKOB JUTsI TO3UIIMOHHPOBAHMSL. 2
8 Uctopus  ¢dororpadpumn. Dotorpadus Kak cmocod wu3ydeHus | 1

OKPY’KaIOIIEeTo MUpA.
9 Xapakrepuctukn  (oroammapaToB.  [lodydeHne  Ka4eCTBEHHOTO | 2

dboTocHUMKA.
10 | Co3nanue chepuueckux naHopam. OcHoBHble OHATHS. Heo6xoaumoe | 2

o0opynoBanue. TexHuka ChEMKU CPEepUUECKUX MMaHOpaM pa3IMYHON
armapaTypou.




11 | Co3manme  chepuueckux  maHopam.  CHmMBKa — MOJNYyYEHHBIX
¢dororpaduii. Koppekuus u peTyis naHopam.

12 | ®dororpammeTpus U ee BIMSHUE HA COBPEMEHHBIN MUD.

13 | CueHapuu cbeMKH OOBEKTOB JJIsl MOCIEAYIOLIETO0 MOCTPOEHUS UX B
TPEXMEPHOM BHJIE.

14 | I[IpyHIMII OCTPOEHUSI TPEXMEPHOIO HM300paKEHUS HAa KOMIIBIOTEPE.
Pa6ora B ¢dororpammerpuueckom I[IO - Agisoft Metashape wm
aHasmoruyHoM. O6paboTKa OTCHATOrO MaTepHaa.

15 | becniunotHuk B reonHpopMaTrke. Y CTPOICTBO U IPUMEHEHHUE IPOHA.

16 | Texuuueckue ocodennoctu BILIA.

17 | ITunotuposanue BITIIA.

18 | Ucnonw3oBanue OECITMIIOTHUKA TSI CHEMKHA MECTHOCTH.

19 | Bosnukarmue mnpobiembl npu coznanuu 3D-mogneneit. CrmocoObl
PEIAaKTUPOBAHUS TPEXMEPHBIX MOJIETICH.

20 | TexHONMOrMM HPOTOTHUIMPOBAHUSA. YCTpOMcTBa Al BOCCO3JAaHUS
TpexMepHbIX Mozenel. Pabota ¢ 3D-npunTepom.

21 | ®usznueckue M XUMHUYECKHE CBOMCTBA IiacTuka s 3D-mpuHTepa.
IlegaTh TpEXMEPHOI MOJIEIH IIKOJIBI.

22 | Pabora B IIO s pydyHOro TPEXMEPHOTO MOJEIMPOBAHUS —
ScetchUP unu ananorugaom.

23 | DOKcropTUpOBaHME  TpeXMEpHbIX  (ailyos. [TpoexTrpoBanue
COOCTBEHHOM CLIEHBI.

24 | Ilewatp Momenu Ha 3D-npunrepe. OdopmieHue TpexMepHOU

BEIIECTBEHHON MOJIEIH.




25

[ToaroroBka 3amUThI IPOEKTA.

26

3amuTa NpoeKTOB.

27

3axmountenbHoe 3ansaTHe. [logBenenue utoroB padotel. [lnanel mo
nopaboTKe.




