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1. ITosscuuTebHAA 3amucKa

AKTYalbHOCTB: CEroJHS TEeOMH(OPMAIIMOHHBIE TEXHOJOTHH CTalld HEOThEMIIEMOM
YacThl0 Halled KHU3HM, JH000H COBpPEMEHHBI YEJIOBEK I0JIb3YeTCS HABUIALMOHHBIMU
CepBUCAMM, MPWIOKEHUSIMU JUIsi MOHHUTOPHUHIA OOLIECTBEHHOIO TPAaHCIOPTa M MHOTMMH
JpPYTMMH CEPBUCAMH, CBSI3aHHBIMM C KapTaMU. JTU TEXHOJIOITMH HCIIOJIB3YIOTCSI B COBEPLIEHHO
pa3nn4HBIX cepax, HaUMHAS OT PEarrpOBaHUS MPU YPE3BBIYAMHBIX CUTYaIMsIX M 3aKaHYMBas
mapketuHroM. Kypc «['eonHdopManoHHble TEXHOJOTUU» TO3BOJISIET CHOPMUPOBATH Y
o0yyaroIuxcsi YCTOHYMBYIO CBSI3b  MEXJIYy HMH(DOPMAIMOHHBIM UM  TEXHOJOTMYECKUM
HAIPAaBJICHUSIMU HA OCHOBE PeajbHbIX IPOCTPAHCTBEHHBIX JAHHBIX, TAKUX KaK a3po(oTOCHEMKA,
KOCMHYECKasi ChEMKa, BEKTOPHBIE KapPTHI U JIp. DTO MO3BOJIUT OOYUYAIOIIUMCS TTOIYYUTh 3HAHUS
[0 UCHOJb30BAaHUIO I€OMH()OPMALIMOHHBIX MHCTPYMEHTOB U NPOCTPAHCTBEHHBIX JAHHBIX JJIS
IIOHMMAHHSA W U3YYEHUS OCHOB YCTPOMCTBA OKPYXAKOUIEr0 MHUpa M INPUPOIHBIX SIBJICHUU.
OOyuaromyecss CMOTYT peaJM30BbIBATH KOMaHJAHBIE TMPOEKThl B c(epe HCCIeOBaHUSL
OKPY’KaroIller0 MUpPA, HayaTh UCIOJIb30BaTh B ITOBCEAHEBHOM KM3HW HABUTALIMOHHBIE CEPBUCHI,
KOCMHUYECKHE CHUMKH, 3JIEKTPOHHBIE KapThl, coOupaTh JaHHbIE 00 OOBEKTax Ha MECTHOCTH,
co3zaBaTh 3D-00BEKThl MECTHOCTH (KaK OT/EIbHbIE 3/IaHMs, TaK M LeJIble TOpojia) U MHOroe
Ipyroe.

Kuaccupukanusi nporpaMmbl: TEXHHYECKas!.

HanpaBieHHocTs 00pa3oBaTe/ibHOM NporpaMmbl: 00pa3oBaTrellbHas MPOrpaMma
«['eonHpOpMaLlMOHHbIE TEXHOJOTHM» SBIETCS 00IIe00pa3oBaTelbHON MHporpaMMoil 1o
npeameTHoi o0nactu «TexHoaorus.

DYHKIHOHAJIBbHOE NPeIHA3HAYEHUE IPOrPAMMBI: IPOEKTHAS.

®DopMa OpraHM3anMu: TPYIIOBaAs.

AKTYaJIbHOCTDb M OTJIHYHMTE/IbHbIE 0COOEHHOCTH IIPOrPAMMBI

HoBusHa mporpamMMsbl 3akil04aeTcsi B CO3/IaHMU YHUKaJIbHOM 00pa3oBaTeNbHOM Cpeibl,
(bopMHpYyIOLIEH MPOEKTHOE MBIIIICHHE 00yUYarOIUXCs 32 CYET TPAHCISALUK IPOEKTHOTO criocoda
JEeSTeIbHOCTH B paMKax peIIeHHs] KOHKPETHBIX MPOOJIEMHBIX CUTYaIIU.

AKTyanbHOCTh NPOTpaMMBl OOYCIIOBIIEHA TeM, 4TO paboTa HaJ 3aJadyaMH B paMKax
IPOEKTHOHN JeSITeIbHOCTH (POPMUPYET HOBBIM THIT OTHOLIEHUS B PAMKaX CHUCTEMBI «IIpUpOa —
O0IIEeCTBO — YEJIOBEK — TEXHOJOTMU», ONPEACISIOMNNA 00s3aTeIbHOCTh 3KOJIOIMYECKON

HOPMHUPOBKH TIpU OpraHu3aluu 000N AedITeIbHOCTH, 4YTO SBJISETCS MEPBbIM IIaroM K



(OPMHPOBAHUIO «IIOKOJIEHUS DPA3BUTHS», SBIAIOIIETOCS TPEHAOM Pa3BUTUS COBPEMEHHOIO
oOiecTBa.

[Iporpamma mpenmnonaraer (OpMUpOBaHHE Yy OOYYAIOUIMXCS NPEACTABICHUH O
TEHJECHIMIX B Pa3BUTUU TeXHUYECKOH cepbl. HOBBINM TEXHO-IPOMBIIIICHHbIH yKIIaJ HE MOXKET
ObITh MOJOXKEH B (opmar oOuiecTBa pa3BUTHUS TOJBKO HA OCHOBAaHMM HOBU3HBI (PU3MUECKUX
NOPUHIUIIOB, HOBBIX TEXHUYECKUX PEUICHHH M KIACTEPHBIX CXEM B3aUMOJICHCTBUS Ha
NOCTUHIYCTPHAJIBHOM JTale pPa3BUTUS COIMyMa, a HJAes Pa3BUTUS OOIIECTBAa HEMPEIOKHO
BKJIIOYAET B ce0sl TEHAECHUUIO K OOpPETEeHHIO COHAIPABICHHOCTH AHTPOIOI'€HHBIX (aKTOPOB,
3aKOHOB Pa3BUTHS OMOC(EPHI U KYIbTYPHOTO Pa3BUTHSL.

[lenarornyeckas 1enecooOpa3HOCTb 3TOM MpOrpamMMbl 3aKJIIOYAETCSs B TOM, YTO OHA
SIBIISICTCS 1IEJIOCTHOW ¥ HEMPEPHIBHOM B TEUEHHE BCETO Ipoliecca OOY4YeHHS M TMO3BOJISET
oOyyarolmiemycss IIar 3a [IAroM packpblBaTb B ce0e TBOPYECKUE BO3MOXKHOCTH H
caMOpeaIM30BbIBaTbCS B COBPEMEHHOM Mupe. B mpoliecce M3ydeHUs OKpY’Karollero Mupa
oOyyJaromuecs: moyrydaT JOMOJHUTEIbHOE 0Opa3zoBaHHWe B 00JacTH MH(POPMATHKH, reorpadum,
MaTeMaTUKHU U (PU3UKH.

OTnuuuTenbHOM  OCOOEHHOCTBIO JAHHOM HpPOrpaMMbl  OT YK€  CYIIECTBYIOLIUX
00pa30BaTeNbHBIX TMPOrpaMM SIBJIETCS €€ HANpaBICHHOCTh HAa pa3BUTHE OOydYarOUIMXCS B
IIPOEKTHON JieATenbHOCTH coBpeMeHHbIMU MertoaukamMu TPU3 u SCRUM c¢ nomomibio
COBPEMEHHBIX TEXHOJIOTUH M 000pYIOBAHHS.

Bo3pact ob6yuarwmmxcs: odydaromuecs 5-11 kmaccos.

Cpoxku peanusanum nporpamMmmsl: 3244acos.

HanosausiemocThb rpynm: 15 yenosexk.

Pexkum 3aHATHIA: 110 3 aKaJeMHUYECKUX Yaca B HEJEITIO.

DopMbl 3aHATHA:

- paboTa HaJ| pelIeHueM KeicoB;

- 1a00paTOPHO-IPAKTUYECKUE PAOOTHI;

- JICKIIVH;

- MacTep-KJIacchl;

- 3aHATUSA-COPEBHOBAHUS;

- OKCKYpCHH,

- IPOEKTHBIE CECCHH.

MeTOI[BI, HCIMOJb3yEeMbI€ HA 3AHATUAX:

- npakTUYecKue (ynpaKHEeHHs], 3aa9H1);

- CcJIOBeCHbIE (pacckas, 6eceia, HHCTPYKTaXK, YTCHHE CIIPAaBOYHOM JINTEPATYpPHl);



- HarJsIIHbIE (JIEMOHCTpAIU MYJIbTUMEIUHHBIX TPe3eHTalM, poTorpadun);

- npoOjeMHbIe (METOABl MPOOJIEMHOTO H3JIOXKEHHUsI) — OOydarommmMmcs aaéres
4acTh TOTOBOT'O 3HAHUS;

- IBPHUCTUYECKUE (YACTHMYHO-TIOUCKOBBIE) — OOYYAIOMUMCS TPEIOCTABISACTCS
0oJbIIasi BO3MOXKHOCTH BBIOOpa BAPHAHTOB;

- HCCICA0OBATCIBCKHUE — 06yqa10mnecs1 CaMU OTKPBIBAIOT U UCCIICAYIOT 3HAHU A,
- I/IJ'IJ'IIOCTpaTI/IBHO-O6'B${CHI/ITCJ'IBHBIe;
- PCIPOAYKTHBHBIC,

- KOHKPETHBbIE M a0CTpakTHbIE, CHHTE3 W aHajlu3, CpaBHEHHE, O0O0O0OIIEeHHE,
abcTparupoBaHue, KiIacCU(PUKANNSA, CUCTEMATH3AIMs, T. €. METOJBl KaK MBICIUTEIbHbBIC
oTiepaIuuy;

- WHIYKTUBHEIC, ICAYKTHBHBIC.

1.11. Menn u 3amauu peanu3allid OCHOBHOM 00pa3oBaTeNbHOM MpOrpamMMmbl
OCHOBHOTO 00111er0 00pa3oBaHus

IIe.m;: BOBJICUCHHC 06yqarom1/1xc51 B MPOCKTHYIO ACATCIBbHOCTD, pa3pa60TI<a HAay4YHO-

HCCJIICAOBATCIIbCKUX U NHIKCHCPHBIX ITPOCKTOB.

3agaum:

ooyuarowue:.

. npuoOpeTeHue W yriayOJeHWe 3HAHWM OCHOB IPOCKTHUPOBAHHUS U YIPABICHUS
MIPOEKTAMU;

. 03HAKOMJICHHE C METOAaMHU U TpuéMaMu cOopa U aHanu3a HHPpOpMaInH;

. o0ydeHHEe TPOBEJACHUIO WCCIICNOBAHUM, TIPE3CHTAIMA ¥ MEXIPEIMETHOU

MO3UI[MOHHON KOMMYHHUKaIUU;

. oOyuyeHune paboTe Ha CIENUATN3UPOBAHHOM OOOPYIOBAaHMM M B MPOTPaAMMHBIX
cpenax;

. 3HAKOMCTBO C XapA-KOMIIETEHIUSMHU (T€OMH()OPMALIMOHHBIMU), TO3BOJISIOIIMMHU
INPUMEHSTh TEOPETHUYECKHE 3HAHHS Ha MPAKTUKE B COOTBETCTBHUHM C COBPEMEHHBIM YpPOBHEM
pa3BUTHS TEXHOJIOTHH.

pazeusarouyue:

. (bopMHpOBaHUE UHTEPECA K OCHOBAM M300pETaTeNbCKON AESTENbHOCTH;

. pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH M KPEaTUBHOTO MBIIIICHUS;



. npuoOpeTeHue omnbiTa ucnoib3oBanuss TPU3 mpu dhopmupoBaHnr cOOCTBEHHBIX
UJIEW U PELLICHUI;

. (dopmMupoBaHUE MOHUMAHHS MPSAMONW M OOpAaTHOH CBSA3HM NMPOEKTa U CPENbl €ro
pean3anuu, 3aJ0KEHUE OCHOB COI[MAIBHOM U SKOJIOTMYECKON OTBETCTBEHHOCTH;

. pa3BUTHE T€ONPOCTPAHCTBEHHOTO MBIIIIJICHUS;

. pa3BUTHE CO(PT-KOMIETEHIMH, HEOOXOAMMBIX MJIsi YCIEHIHOM paboThl BHE

3aBUCHUMOCTH OT BBIOpaHHOW TIPOECCHH.

gocnumamesnbHule:
. dbopMupoOBaHUE TPOESKTHOTO MUPOBO33PEHUS U TBOPUYECKOTO MBIIIICHUS;
. dbopMHUpOBaHKE MHUPOBO33PEHHS MO KOMILIEKCHOM OIICHKE OKPYXKAIOIEr0 MHpA,

HAIPaBJIEHHOM Ha €ro MO3UTUBHOE U3MEHEHUE;

. BOCIIUTaHHE COOCTBEHHOW MO3MLIMHU M0 OTHOIICHHUIO K JEATEIbHOCTH M YMEHUE
COIOCTABJIATH €€ C IPYTrUMH MO3ULHAMU B KOHCTPYKTUBHOM JIHAJIOrE;

. BOCIIMTAHUE KYJIbTYpPbl padOThI B KOMaH/IE.

1.1.2. [MpuHtMOBIL ¥ TOAXOABI K (DOPMHUPOBAHUIO OOpPa30BATEIBHON MPOTPAMMBI
OCHOBHOTO 00111eT0 00pa3oBaHus

ITporpamma peanuzyercs:

- B HENpepbhIBHO-00pa30BaTE€IbHOM  JESATENBHOCTH, COBMECTHOM  JE€SATENbHOCTH,
OCYIIECTBIISIEMOI B XO/€ PEKUMHBIX MOMEHTOB, IJle 00y4arolIMiiCsl OCBauBAeT, 3aKpeIUIsieT U
anpoOupyeT MoJy4yeHHbIE YMEHUS;

- B CaMOCTOSITEIbHOHN JESITEIbHOCTH 00YYaIOUUXCs, I71e 00YJaroLniics MOXeT BbIOpaTh
JeSTENIbHOCTh 110 HWHTEepecaM, B3aUMOJIEHCTBOBaTh CO CBEPCTHUKAMH Ha pPaBHONPABHBIX
MO3ULHUAX, PelIaTh MPOOIEMHBIE CUTYAIlUH U JIp.;

- BO B3aUMOJECHUCTBHUHU C CEMbSIMU JIETEN.

ITporpaMMa MOKeT KOPPEKTUPOBATHCS B CBA3M C U3MEHEHUSIMHU:

- HOPMaTUBHO-TIPABOBOM 0a3bl IOMIKOJILHOTO 00pa30BaHus;

- BUJI0BOW CTPYKTYpPHI TPYIIII;

- 00pa30BaTEIILHOTO 3a1poca POIUTEICH.

[Toaxoap! K OPMHUPOBAHUIO TPOTPAMMBI:

- JInyHOCTHO-OpHEHTHPOBAaHHBIN. OpraHu3zaius 00pa3oBaTENbHOIO IMpoliecca ¢ yI4ETOM
[JIaBHOTO KpuUTepHs 3(h(PeKTUBHOCTH 00y4aromerocss — ero JUYHOCTH. MeXaHU3M — CO3JaHue
YCIOBUM Uil Pa3BUTUS JIMYHOCTH HA OCHOBE H3YUYEHHsI CIIOCOOHOCTEH OO0YydYarolerocs, ero
UHTEPECOB, CKIIOHHOCTEH.

- JlesitenbHOCTHBIN. Opranu3anus JAesITeIbHOCTH B 00IIeM KOHTEKCTE 00pa30BaTEIIbHOTO

mporiecca.



- llernnoctHpiii. Opranu3anus pa3BUTHS M BOCIHTAHHUS Ha OCHOBE OOIICUETOBEYCCKUX
LIEHHOCTEH, a TAK)KE ITUUECKUX, HDABCTBEHHBIX U T. II.

- KowmmnerentHoctHbiii. @OpMHUpPOBaHHE TOTOBHOCTH OOYYAIOIIUXCS CaMOCTOSITEIHHO
JIEHCTBOBATH B XOJI€ PELICHMS AKTYalIbHBIX 3a/1a4.

- Cucremsblii. MeTOLOIOTMYECKOE HAIIPaBICHHE, B OCHOBE KOTOPOIO  JIEKHT
paccMoTpeHHe OO0ydYarolerocs Kak IIEJIOCTHOTO MHOMKECTBA JJIEMEHTOB W3 OTHOLICHUH W
pa3IMYHBIX CBA3EH MEX1Yy HUMH.

- Jlmanormyeckuil. OpraHuszaunus Inpouecca ¢ y4€TOM IPUHIMIA JUaora, CyObeKT-
CYyOBEKTHBIX OTHOLIEHUH.

- IIpo6nemuslii. @opMUpoBaHHE MPOTrpaMMbl C MO3ULMHA KOMIUIEKCHOIO U MOJYJIbHOTO
IPEJICTaBICHUs €€ CTPYKTYpbl KaK CHUCTEMbI MOIIPOrpaMM IO 00pa30BaTEIbHBIM O0NACTAM U
JETCKUM BUJAM JEATEIbHOCTH, CIIOCOOCTBYIOIIUM LIEJIEBBIM OPUEHTUPAM Pa3BUTHS.

- Kynpryposmornueckuii.  Opranusanus  mpouecca ¢ yd4€TOM — IIOTEHLMaNa
KYJBTYpOCOOOPa3HOTO COMEPKAHUS JOMIKOIBHOTO 00pa30BaHU.

1.2. [Inanupyemble pe3ynbTaThl OCBOCHUS 00y4YaIOLUIMMUICS OCHOBHOM 00pa3oBaTEIIbHOMN
IporpaMMbl OCHOBHOTO o00miero oOpa3oBaHusi (00s3aTebHO TNPOBEPUTH pa3OueHue 1o
JUYHOCTHBIM, IPEIMETHBIM U T. 11.)

1.2.1. OO0mme MoJIoKEeHUs

[Iporpamma maér oOydaromMMcs BO3MOXHOCTh MOTPY3UThCS BO BCE MHOrooOpasue
IPOCTPAHCTBEHHBIX (TeonH(pOpMAIIMOHHBIX) TexHoNorui. [IporpaMma 3HaKOMUT 0OyUarOIIMXCS
C TEeOMH(OPMAIMOHHBIMU CHCTEMaMH M C pa3JIMYHBIMU BUJAMU T€OJAHHBIX, IO3BOJISET
MOJIy4YUTh 0a30Bble KOMIIETEHLUU MO cOOpY AAHHBIX U OCBOMUTH IEPBUYHBIE HABBIKM PabOTHI C
JTaHHBIMU. [TosTyueHHbIE KOMITIETEHIIMU U 3HAHUS MTO3BOJIAT 00Y4arOMUMCs IPUMEHUTh UX MTOYTH
B JI0OOM HanpaBJIEHUM COBPEMEHHOro pblHKAa. OCBOUB Iporpammy, oOy4aroIiuecsi CMOTYT
BbIOpaTh HamboJiee MHTEPECHYIO [UIS HUX TEXHOJOTHMUYECKYIO HalpaBIEHHOCTb, KOTOPOW OHH
OynyT 00ydaTbCs B paMKax YrIIyOJIEHHOTO MOJTYJIA.

[IporpamMma 3aTparuBaeTr Takue TeMbl, Kak: «OCHOBBI pabOThl C MPOCTPAHCTBEHHBIMU
JTaHHBIMWY», «OpUEeHTHpPOBaHUE Ha MecTHOCTH», «OCcHOBBI (poTorpadumn», «CamMOCTOATENbHBIN
cbop  JAHHBIXY, «3D-MonienupoBaHUe ~ MECTHOCTH U OOBEKTOB  MECTHOCTHY,
«I"eoundopmannonnsie cuctemsl (I'C)», «Buzyanuszamus u npeacTapieHUe pe3yIbTaToOB.

B ocHOoBe pazpaboTaHHON mporpaMMbl JIEKHT METONUYECKH WHCTPYMEHTapUi
denepanbHoro ThioTOpa bpicTpoBa AnHTOHa IOppeBuua «CeTh JETCKMX TEXHOMAapKOB
“KBantopuym”. BBOIHBII MOIYIIb.

[IporpamMa OpHEHTHpOBaHa Ha JONOJHMUTENBHOE OOpa3oBaHHE OOy4aroIIUXcCs

IIKOJBHOI'O BO3pacTa 7 xacca.



MakcumanbHOE KOJIMYECTBO O0YJAIOIIMXCSI B Tpymme — 15 denoBexk.

1.2.2. CtpyKTypa INIaHUPYEMbIX PE3YJIbTaTOB

[Tnanupyemble pe3ynbTaThl ONUPAOTCS HAa BEIYILUE LEJIEBbIE YCTAHOBKH, OTPAKAIOIIUE
OCHOBHOM, CYIIHOCTHBIM BKJaJ KaXJ0H H3y4aeMoll MporpaMMbl B pa3BUTHE JUYHOCTH,
00ydJaronumxcs, uX CriocOOHOCTEH.

B cTpykType ninaHupyeMbIX pe3ysbTaToOB BBIIEISIIOTCS CIEAYIOLIUE TPYIIIbL:

1. JIMYHOCTHBIE PE3yAbTaThl OCBOCHHUS OCHOBHOHM 00pa3oBaTelbHOH MpOrpaMMbl
MPEJICTaBJICHBI B COOTBETCTBHUH C TPYIIOHN JIMYHOCTHBIX PE3YyIbTATOB.

2. MertanpeameTrnble  pe3yabTaThl  OCBOGHHMSI  OCHOBHOM  0Opa3oBaTeibHOM
IpOrpaMMbl TPEJCTABIECHbBl B COOTBETCTBUU C MOATPYIIIAMU YHHUBEPCAJIbHBIX YUEOHBIX
JICHCTBHM.

3. [IpenMeTHbIe pe3ynbTaThl OCBOEHHUS OCHOBHOH 00pa3oBaTENbHON MPOTpaMMbI
MPEJICTABJICHBI B COOTBETCTBHUH C TPYIIAMU PE3YIbTATOB YUEOHOTO MpPEAMETA.

1.2.3. JInuHOCTHBIE PE3YJIbTATHI

Ilpozpammmusie mpebosanus K yposHio 60CNUMAHHOCIMU (TUYHOCIHbIE PE3YIbManbl):

—  c(hopMHpPOBAaHHOCTh, BHYTPEHHEH TMO3ULMU  OOYyYaromerocs, 3MOLUOHAIBHO-
HOJIOKHUTETHHOE OTHOIIEHUE 00y4aroerocs K MIKoJe, OpUeHTAIMs Ha TTI03HaHUE HOBOT'O;

— OpUEeHTalMsI Ha o0pa3el] MOBEJEHUS «XOPOLIEr0 YUCHUKA;

— ¢c(hOpMHUPOBAHHOCTh CaMOOLIEHKH, BKJIIOYas OCO3HAHME CBOUX BO3MOXKHOCTEH B
YYEHHH, CHOCOOHOCTH a/JE€KBATHO CYAMTh O TNPHUYMHAX CBOETO YycClexa/Heyclexa B Y4YEHMH;
yYMEHUE BUJIETh CBOM JOCTOMHCTBA M HEIOCTATKHU, YBa)XXaTh ce0sl U BEPUTH B yCIIEX;

— ¢(hOpMUPOBAHHOCTH MOTHBAIINH K y4€OHOU I€ATEbHOCTH;

— 3HaHME MOPAJIBHBIX HOPM M CPOPMHUPOBAHHOCTH MOPAIBHO-3THUYECKUX CYXIACHUH,
CHOCOOHOCTh K PELICHUI0 MOPAlbHBIX NMPOOJIEM Ha OCHOBE KOOPAMHAIMHM PA3IUYHBIX TOUYEK
3peHHsl, CIOCOOHOCTh K OIIEHKE CBOMX MOCTYIKOB M JIEHCTBHM JPYruX JIOJEH ¢ TOYKU 3pEHUs
coOII0ICHHSI/HapyILIEHUSI MOPAIbHONH HOPMBI.

IIpoecpammusie mpebo6anus K yposHIO pa3eumusL:

— c(hOpPMHUPOBAHHOCTh MPOCTPAHCTBEHHOTO MBIIUICHUS, YMEHUE BHUJETb OOBEM B
IUIOCKUX MPEIMETAX;

— yMeHue oOpalaThIBaTh U CUCTEMATU3UPOBAThH OOJIBIIIOE KOJIMYECTBO HHPOPMALIHH;

— C(OPMHUPOBAHHOCTb KpPEATUBHOTO MBIIIJICHHUS, MOHMMAHWE MPHUHLHUIIOB CO3JIaHUS
HOBOTO ITPOJYKTA;

— c(popMHUPOBAHHOCTH YCUAYMBOCTH, MHOT'03a/IJa4HOCTH;

— c(hOpPMHUPOBAHHOCTh CAMOCTOSITENIFHOTO TMOJXOJa K BBIMOJHEHHUIO PAa3JIUYHBIX 3ajad,

yMeHHe paboTaTh B KOMaHJIe, YMEHHE NPaBUIILHO JeNIerupoBaTh 3a1a4u.



1.2.4. MetanpeaMeTHbIE pe3yIbTaThl

['eorpadus

BrinmyckHuUK HayduTes:

. BBIOMPAaTh HWCTOYHHMKW reorpaduueckoi wuHpopmanuu (kaprorpaduueckue,
CTaTUCTHUYECKUE, TEKCTOBBbIC, BHUJEO- U (OTOM300paKEHUs, KOMIBIOTEpHbIE 0a3bl JAHHBIX),
a/ICKBaTHBIC PEIIAEMBIM 33]a4aM;

. OpPUEHTUPOBATHCS B MCTOYHUKAX reorpauueckon uHpOopMaIun
(kapTorpaguyeckue, CTaTUCTUYECKHE, TEKCTOBbIE, BUAEO- U (HOTOM300pakeHMsI, KOMIIbIOTEPHbIE
0a3bl JaHHBIX): HAXOAUTb U U3BJIEKaTh HEOOXOJUMYIO HH(POPMALIHIO; ONPEIEIATh U CPABHUBAThH
Ka4eCTBEHHBIC W KOJMUYECTBEHHBIC ITOKA3aTENM, XapaKTEpU3yIoIue reorpapuieckue 0OBEKTHI,
NPOIIECCHl U SBIICHHS, WX TOJIOKEHHE B IPOCTPAHCTBE MO reorpauueckuM KapTaM pa3HOro
COJIepKAaHUS U JIPYTMM HCTOYHHUKAM; BBIABIATH HEAOCTAOLIYIO, B3aUMOJOMOJIHAIOUIYIO W/HIN
IPOTUBOPEUYMBYIO reorpaduyeckyro HH(GOpMaIuIo, IPEICTABICHHYIO B OJTHOM WJIM HECKOJIBKHX
MCTOYHUKAX;

. NpPEICTaBIATh B pPa3NUYHbIX (opMax (B BHIE KapThl, TaOmWIbl, rpaduka,
reorpaMueckoro OnucaHus) reorpauyeckyro MH(OpMaIUIO, HEOOXOIUMYIO sl PELICHUS
y4eOHBIX U MPaKTHUKO-OPUEHTUPOBAHHBIX 3aJ1au.

BBITYCKHUK TOTYYHT BO3MOXHOCTDh HAyIHThHCS:

. MOJICJIUPOBATH TeorpapuiyecKkrie 0ObEKThI U SBJICHHUS;

. NPUBOUTH MPUMEPHI MPAKTUUYECKOT0 MUCIOIb30BaHUS reorpauyeckux 3HaHUH B
Pa3INYHBIX 00JIACTAX JAEATEIbHOCTH.

Maremarunka

CraTrcTHKa ¥ TEOpHUS BEPOSATHOCTEH

BeimyckHUK HayduTCS:

. NPEJCTaBIATh JaHHbIE B BUE TAaOJHII, AUarpamm;

. YUTaTh HH()OPMAIUIO, TPECTABIICHHYIO B BHJIC TAOIHIIBI, AUATPAMMBI.

B noBceHEBHOM KU3HU U TIPU U3yYCHUH JAPYTHX MPEAMETOB BBIITYCKHUK CMOXKET:

. U3BJICKATbh, UHTEPIPETUPOBATD U 1peoOpa3oBbIBATh UH(OPMALHIO,
NpPEJCTaBICHHYIO B Ta0JIUIaX M Ha JAMarpaMmax, OTPa)<arollyl0 CBOMCTBAa M XapaKTEPUCTHUKU
peabHBIX MPOIIECCOB U SBJICHUH.

Harmsinaast reomerpust

['eomerpuueckue Gurypol

BrinyckHuK Haydures:

. OIepupoBaTh Ha 06a30BOM YPOBHE MOHATUAMHU: (UTypa, TOUKA, OTPE30K, IpsAMasd,

Jqy4, JOMaHasi, Yroj, MHOTOYTOJbHUK, TPEYrOJbHUK M YETBHIPEXYTOJNbHUK, MPSIMOYTOJbHUK U



KBaJpaT, OKPYXKHOCTb M Kpyr, NPsIMOYroJbHBIA Mapajuienenunesn, kyo, map. M3o0paxars
u3ydaemble (PUTYpBI OT PYKH U C TIOMOUIBIO TUHEHKH U IIUPKYJIS.

B noBcenHeBHOI KU3HU U ITPHU U3YYSHHUH JAPYTUX MPEIMETOB BBHIITYCKHUK CMOXKET:

. pelaTh MpaKTUYECKHE 33jauu C IPUMEHEHHEM IIPOCTEHIINX CBONUCTB (UTYD.

W3MepeHus v BbIYUCIICHUS

BrinmyckHuK Haydures:

. BBIMOJIHATh M3MEPEHHE JUIMH, PACCTOSIHHUM, BEIUYMH YIJIOB C IOMOIIBIO
MHCTPYMEHTOB JJIs1 U3MEPEHUN JJIUH U YIJIOB.

duznka

BrImycKkHUK Hay4uTCS:

. coOuo1aTh TpaBuiIa OE30MACHOCTH M OXPaHbl TpyJAa MpH padboTe ¢ y4eOHBIM U
1a060paTOPHBIM 000PYIOBAHHEM;

. INOHUMAaTh MPUHLUIBI JEHCTBUS MAalUH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB,
yCIIOBUS UX O€30MaCHOT0 UCHOJIb30BaHUS B IIOBCETHEBHOM KU3HU;

. UCTIONB30BaTh TPU  BBIMOJHEHHWH YYEOHBIX 33aJad  HAyYHO-TIOMYJISIPHYIO
JIUTEPATYpy O (PU3HUECKUX SABICHUAX, CIPABOUHBIC MATEPUAIIbI, PECYPChl HHTEPHETA.

WNudopmaruka

BrImycKkHUK HayquTCS:

. pa3nuyathk BUABI MHPOPMALUU IO CIOco0aM €€ BOCIPHSITHS UYEIOBEKOM H IO
crioco0am e€ mpeACTaBIeHUs] Ha MaTepUAIbHBIX HOCUTEIISX;

. NPUBOAUTE MPUMEPbl MH(GOPMAIMOHHBIX NPOLECCOB (IIPOIECCOB, CBS3aHHBIX C
XpaHeHHEM, PeoOpa30BaHUEM U Iepeaueii TaHHBIX) B )KUBOH MPHPOJIE U TEXHUKE;

. kinaccuduiupoBars cpeacrsa UKT B cOOTBETCTBHUU ¢ KPYrom BBITIOTHSIEMBIX
3ajad.

MaremaTHueCKHue OCHOBBI HH()OPMATHKH

BBIITyCKHUK TOTYYUT BO3MOKHOCTD:

. MO3HAKOMHUTBCS C MPHUMEPaMH MAaTEeMAaTWYECKHX MOJENed M HCIOIb30BaHUEM
KOMITBIOTEPOB IIPU UX aHAJIN3E; MOHATh CXOJCTBA U PA3IMUUsI MEX1Yy MaTeMaTHUYeCKON MOJEIbIO
00BEKTa M €ro HaTypHOM MOJIENIbI0, MEXIAY MaTeMaTHYeCKOH MOJENbI0 OOBEKTa/ABICHHUS U
CJIOBECHBIM OITMCAHHUEM.

Hcnonp30BaHne MPOTrpaMMHBIX CHCTEM U CEPBHCOB

BrinmyckHUK Hay4uTCs:

. KJaccu(puIupoBarth (aiiibl 0 TUIY U HHBIM ITapaMeTpam;

. BBIIOJIHATh OCHOBHBbIE omepauuu ¢  (ailnamu  (co3maBaTh, COXPAHSATH,

pPEeNaKTHUPOBaTh, YAAJIATh, APXUBUPOBATH, «PACIIAKOBBIBATH) ApXUBHBIE (hailiibl).



BreimyckHuk oBnajieeT (Kak pe3yibTaT MPUMEHEHHs POTPAMMHBIX CHCTEM U MHTEPHET-
CEpBUCOB B JJAHHOM Kypce M BO BCEM 00pa30BaTeIbHOM IPOIECcce):

. HABBIKAMU pPa0OTHl C KOMITBIOTEPOM; 3HAHUSMHU, YMEHUSMU U HaBBIKAMH,
JOCTaTOYHBIMHU JJIsi pabOThl C Pa3IMYHBIMM BUJAAMH HPOTPAMMHBIX CHUCTEM U HHTEpHET-
cepBHCOB ((ailyioBble MEHEIKEPhI, TEKCTOBBIE PEIAKTOPHI, AIEKTPOHHBIE TaOIHIIbI, Opay3epsl,
MOWCKOBBIE CHCTEMBI, CIOBApH, JJCKTPOHHBIC SHIMKIONEIANH), YMEHHUEM OIHCHIBATH PadoOTy
ATUX CUCTEM U CEPBUCOB C UCIOJIb30BAHUEM COOTBETCTBYIOIIEH TEPMUHOJIOTHH;

. pa3auYHbIMU (JOpMaMU PECTABICHUS TaHHBIX (TaOIHIIBI, JUArpaMmbl, TpaduKu
UT. 1),

. MO3HAKOMHTCS C IPOrPAMMHBIMH CPEACTBAMU I PabOThI ¢ ay/IMOBU3YyaTbHBIMU
JTAHHBIMHU ¥ COOTBETCTBYIOIIMM MOHSITHIHBIM aIllapaToM.

BhINyCKHHUK MOTYyYUT BO3MOKHOCTD (B JAHHOM Kypce M MHON y4eOHOM 1eAaTenbHOCTH):

. MPAKTUKOBAaTbCSI B HWCIOJB30BAaHWU  OCHOBHBIX  BHJIOB  MPUKIATHOTO
MPOrPaMMHOTO o0ecTieueHus (PEeAaKTOPBI TEKCTOB, JICKTPOHHBIC TAOJIUIIBI, Opay3epsl U 1Ip.);

. MMO3HAKOMHTHCS C IPUMEPAMH UCIIOJIH30BAHUS MATEMATHUECKOTO MOJICIIMPOBAHUS
B COBPEMEHHOM MHUPE;

. MMO3HAKOMHUTBLCS C TOCTAaHOBKOM BONpOca O TOM, HACKOJIbKO JOCTOBEpHA
noytydeHHas: uHdopmaIus, MOJKPEIUIeHa U OHA JO0Ka3aTelIbCTBAaMHU TOJJIUHHOCTH (IpUMeEp:
HaJU4He DJCKTPOHHOW TMOJMKCH);, TMO3HAKOMHUTBCS C BO3MOXXHBIMH TOJIXOJaMU K OIICHKE
JIOCTOBEPHOCTH MHQOpMAaIHK (TpUMEpP: CpaBHEHUE JAHHBIX U3 Pa3HBIX UCTOYHHKOB);

. MO3HAKOMUTHCS ¢ IpuMepaMu ucnoiab3oBanus KT B coBpemeHHOM Mupe;

. MOJIYYUTh  TIPEACTABJICHHS O POOOTH3UPOBAHHBIX  YCTPOMCTBAX U  HX

HCIIOJIb30BAHWHU Ha IIPOU3BOJACTBC U B HAYYHBIX UCCICIOBAHUAX.

TexHonorus

Pe3ynbratel, 3asBiieHHbIEe 00Opa3oBaTenbHOIl mporpamMMoil «TexHomorus» mo Ojgokam
coJiepKaHus

@opMUpPOBaHNE TEXHOJIOTUYECKOMN KYIbTYPBl U IPOEKTHO-TEXHOJIOTUYECKOTO MBIIIJIEHUS
o0OyJarmuxcs

BbInyckHMK Hay4uHuTCA:

. clieIoBaTh TEXHOJIOTMM, B TOM YHCJE B IPOILIECCE M3TOTOBJIEHUS CYOBEKTHBHO
HOBOTO ITPOJYKTA;

. OLICHMBATh YCJOBMSI INMPUMEHMMOCTH TEXHOJOTMH, B TOM YHCJIE C MO3ULUN

DKOJOTHYECKOM 3alUIIEHHOCTH;



. MPOTHO3UPOBATH 110 U3BECTHOM TEXHOJIOTHH BBIXObI (XapaKTEPUCTUKU MTPOTYKTA)
B 3aBHCHMOCTH OT M3MEHEHHUS BXOOB/MApaMETPOB/PECypCOB, MPOBEPATH MPOTHO3bI OIBITHO-

SKCIICPUMCHTAJIbHBIM HYTéM, B TOM UYHUCJIC CaMOCTOATCIBHO INIAHUPYSA TaKOro poaa

SKCIIEPUMEHTBI;
: B 3aBUCUMOCTM OT CHUTyallud ONTHUMHU3MPOBATH 0a30Bble  TEXHOJOTUH
(3aTpaTHOCTb — KAauyecTBO), IMPOBOJUTH AHAINU3 AJIbTEPHATUBHBIX PECYPCOB, COCIUHATH B

CIMHBIA TIJIaH HECKOJNBKO TEXHOJOrMA 0e3 WX BHJIOM3MEHEHHS JUISl  IOJIy4eHUs
CJI0’)KHOCOCTABHOT'O MaTepUaIbHOrO WM UH(DOPMALIMOHHOTO MIPOIYKTA;

. MIPOBOAMTH OIICHKY U UCIBITAHUE MOIYYEHHOTO IPOAYKTA;

. NPOBOJIUTHh AaHAIM3 TOTPEOHOCTEH B TeX WM HHBIX MaTePUAIbHBIX WM
UH(POPMALMOHHBIX MPOIYKTaX;

. OMKCHIBATh TEXHOJOTMYECKOE pEIIeHHEe C TMOMOIIBI0 TEKCTa, PHUCYHKOB,
rpaduIecKoro H300pakeHUS;

. AQHAJTM3UPOBAaTh BO3MOXKHBIC TEXHOJIOTHYECKHE pEIICHHs, ONpEeAesaTh HX
JIOCTOWHCTBA U HETOCTATKU B KOHTEKCTE 3aJaHHOH CUTYaIlNH;

. OPOBOAWTh M AHAIM3UPOBATh pPa3pabOTKy W/WIM peanu3alio MPUKIaJIHBIX
IPOEKTOB, MPEANOJIAT AIOLIHX:

. OTIpeNieNIeHNe XapaKTePUCTUK U pa3paboTKy MaTepHabHOTO MPOAYKTA, BKIIOYAS
€ro MOJENMPOBaHHE B HMH(OPMAIMOHHOM cpele (KOHCTPYKTOpE), BCTpauBaHHE CO3/JaHHOTO
UH(POPMALIMOHHOTO MPOAYKTA B 3aJIaHHYIO 000JI0UKY,

. U3rOTOBJIEHHE HMH()OPMAIMOHHOTO TMPOJYKTa MO 3aJaHHOMY aJrOpuTMy B
3aJaHHOM 000JIOUKE;

. NPOBOJUTHh M aHAIM3UPOBATH Pa3padOTKy W/WIM pean3aliio TEXHOJIOTHYECKIX
IPOEKTOB, MPEANOJIAT AIOLIHX:

— ONTUMH3AIMIO 33JaHHOTO Crocoba (TEXHOJOTWH) MOJIY4YEeHHUs TPeOyrouerocs
MaTepuaIbHOro MPOIYKTa (IIOCIIE ero MPUMEHEHHs B COOCTBEHHOM MPAKTUKE),

— pa3paboTKy (KOMOMHHMpOBaHHME, W3MEHEHWE TapaMeTpOB H TpeOOBaHUU K
pecypcaM) TEXHOJIOTHM IOJyYeHHs MAaTepHaIbHOTO W HMH(OPMAIIMOHHOIO TMPOAYKTa C
3aJJaHHBIMH CBOMCTBaMU;

. NPOBOIUTh ¥ AHAJIM3MPOBATH pa3padOTKy W/WIM peau3alfio IPOEKTOB,
MPEIITOIararoIInX :

— IUIaHupoBaHue (pa3paboTKy) MaTepuanbHOTO MPOJAYKTa B COOTBETCTBUHU C
3aaueil COOCTBEHHOM /EATENIbHOCTH (BKIJIIOYAsi MOJICTTMPOBAHUE U Pa3pabOTKy JOKYMEHTAIUH ),

— miaHupoBaHue  (pa3pabOTKy)  MaTepHAIBHOTO  NPOJAYKTa  HAa  OCHOBE

CaMOCTOSITENIbHO MPOBEAEHHBIX UCCIETOBAHUM MOTPEOUTENHCKUX HHTEPECOB.



BBIHYCKHI/IK ITOJIYYUT BO3MOKHOCTH HAYUUTHCS .

. BBIABIIATh U (OPMYNIHPOBATH MpoOJieMy, TPeOYIOIIYI0 TEXHOJIOTHYECKOTO
peLIeHHS;
. MoAH(UITPOBATH MMEIOIIHECS HPOJTYKTHI B COOTBETCTBUU C

CHUTYyallMel/3aKka30M/IOTPeOHOCThIO/3a0aueii  IEATEIIBHOCTH W B COOTBETCTBHH C WX
XapaKTEePUCTHUKaMH pa3pabaThIBaTh TEXHOJIOTHIO Ha OCHOBE 0a30BOI TEXHOJIOTUH;

. TEXHOJIOTU3UPOBATh CBOW OIBIT, MPEACTABIATH HA OCHOBE PETPOCIEKTHBHOIO
aHaM3a ¥ YHU(DUKALUU JESTETbHOCTH ONMHCAaHUE B BUAC WHCTPYKIUU WU TEXHOJIOTUYCCKOMH
KapThl.

1.2.5. IlpenmeTHble pe3yabTaThl

Tlpoepammmuble mpebosanus K 3HAHUAM (Pe3YTbmamol meopemuieckol N0020MoBKU,):

. npaBuia Oe30macHOd pabOThl C AJIEKTPOHHO-BBIYMCIUTEIILHBIMA MAllUHAMUA U

cpeacrBamMu Jisd c60pa IMPOCTPAHCTBCHHLIX TAHHBIX]

. OCHOBHBIC BH/JIbI IPOCTPAHCTBCHHBIX JAHHBIX;
. COCTaBHBIC YAaCTH COBPEMEHHBIX I'€OMH(OPMAITIOHHBIX CEPBHCOB;
. npodeccCuoHaIbHOE MIpOrpaMMHOE obecrieueHue JUTS 00paboTku

MMPOCTPAHCTBCHHBIX JAHHBIX;

. OCHOBBI M IPHHIIUIIBI @3POCHEMKH;

. OCHOBBI M TPUHIMIBI PabOThl TJO0AIBHBIX HABUTAIMOHHBIX CIYTHUKOBBIX
cucreM (F'HCC);

. NpeJCTaBJICHUE W BU3yajuW3alMs  HPOCTPAHCTBEHHBIX  JIAHHBIX  JIJIS

HEenpo(eCCUOHAIBHBIX TOJIb30BATEIIECH;

. npuHIunel 3D-MoaenupoBanus;
. YCTPOMCTBO COBPEMEHHBIX KapTOrpapuuecKux CepBUCOB;
. MIPEIACTABICHUE u BU3YyaJu3alHus IIPOCTPAHCTBEHHBIX JaHHBIX 1A

HEeMpOo(ECCHOHABHBIX TIOJ30BaTEIICH;

. nemudpupoBaHre KOCMUYECKUX N300pakeHUI;

. OCHOBBI KapTorpaduu.

IIpocpammmuvie mpeboganuss K YMeHUAM U HABLIKAM (pe3yabmambsl NpaAKMUyecKou
NnO02OMOBKU):

. CaMOCTOSITENIbHO pellaTh IOCTaBJICHHYIO 3ajady, aHaJu3upysd U moadupas
MaTepuaibl U CpeAcTBa s €€ pelleHus;

. CO3/1aBaTh W PACCUUTHIBATH MOJETHBIM IUIAH 7SI OECIMIOTHOTO JIETATEIbHOTO

ammapara;



. oOpabaTeiBaTh  adpOCHEMKY W  MOJydaTh TOYHBIE OPTO(MOTOIUIAHBI U

ABTOMATU3UPOBAHHBIC TpéXMepHLIe MOACIN MCCTHOCTH,

. MOIeTHpOBaTh 3D-00BEKTHI;

. 3alIMIaTh COOCTBEHHBIC IPOCKTHI;

. BBITOJIHATH OIU(PPOBKY;

® BBITIOJIHATH HpOCTpaHCTBeHHBIf/’I aHaJInu3;

. CO3/1aBaTh KapThI,

. CO3J1aBaTh MPOCTEHIITNE reorpapuuecKue KapThl Pa3IMYHOTO COICPIKAHMS;

. MOJICIIUPOBATh reorpaduieckue 00ObEKThI U SBJICHUS;

. NPUBOIUTH TMPUMEPHI MPAKTUUECKOTO MUCIOIH30BaHUS reorpauuecKux 3HAHUH B

Pa3IUYHbBIX 00JIACTSIX JESITEIbHOCTH.

1.3. Cucrema OLICHKM JOCTH)KEHHS IIJIAHUPYEMBIX PE3YJIBTaTOB OCBOEHHUS OCHOBHOM
00pa3oBaTebHONW IPOrpaMMbl OCHOBHOI'O OOIIIEr0 00pa3oBaHMs

Buabl koHTpONIS:

- IPOMEXKYTOYHBIM KOHTPOJIb, IPOBOAUMBINA BO BpEMs 3aHATUH;

- UTOT'OBBIM KOHTPOJIb, TPOBOIMMBIN TIOCIIE 3aBEPLICHUS BCel yueOHOH MpOrpaMMBbl.

@opMBI TPOBEPKU PE3YIIBTATOB:

- HaOJI0/IeHNE 32 00yJYaIOIIMMHUCS B TIPOIIecCce PadOTHI;

- UTPBI;

- UHAMBU/yalIbHbIE U KOJUIEKTHBHBIE TBOPUYECKHE PaOOTHI;

- 6ecezibl ¢ 00YJAIOUIMMHUCS U UX POJTUTENSAMHU.

@®opMBI T0/IBE/IEHUS UTOTOB:

- BBINIOJIHEHUE MPAKTUYECKUX paboT;

- TECTBI;

- aHKETBI;

- 3aI1Ta MPOEKTa.

HtoroBast artectanusi OOy4yarolUXcsl TMPOBOIUTCS IO pe3yjibTaTaM IOATOTOBKH H
3alUTHI TPOEKTA.

Jlis OolleHUBaHUS JEATENIEHOCTH OOYYaloIUXCs HCHOJIB3YIOTCS MHCTPYMEHTHI CaMo- U
B3alMOOIICHKH.

2.2. TlpumepHble mporpammbl y4eOHbIX mpenmeroB, kypcoB (YTIIL, rme kak mpumep
nponucaHo «Keiic 1 — 10 4gacoB», mocine KpaTKoe ONMUCAaHUE, YTO 3TO 3a KeWc, ONncaHue

II0YaCOBOE BEIHOCUM YK€ B CaM KeIic).



[TpumepHOE yueOHO-TEeMaTHUECKOE TUIAHUPOBAHHE:

n/a

Pasnen nporpammbl yueOHOro Kypca

Komnn

4YC€CTBO 4acCcoB

3HakoMcTBO. TexHuka Oe3omacHocTH. DBBOaHOE 3aHsiTHE

(«Mensist Mup»).

BBenenue B reoundopmannonHsle TexHoioruu. Keiic 1:
«CoBpemennble kapThl, i Kak onucars 3eminio?».

Keiic 3HakoMuT 0Oydaromuxcsi ¢ pa3HOBUAHOCTSIMU JIaHHBIX.
Pemass 3amauy keiica, oOydaromuecss TMPOXOAAT  CICAYIOIIHE
TEMAaTUKH: KapThl ¥ OCHOBBI UX (DOPMUPOBAHUS; U3YUEHUE YCIOBHBIX
3HAKOB M IPUHIUIIOB UX OTOOPAa)KEHUS HA KapTe; CUCTEMbI KOOPAUHAT
U TPOEKLUH KapT, UX OCHOBHBIE XapaKTEPUCTHKU U BO3MOKHOCTH
NPUMEHEHUS; MacmTad U JAp. BCIOMOTaTelbHbIE WHCTPYMEHTHI

(bopMUpOBaHUS KAPTHI.

55

Keiic 2: «I'moGanpHoe mo3urnmonupoBanue “Haitnu cebs Ha
36MHOM I1ape”’».

HecMmoTpss Ha TO, 4TO HAaBUIaTOpbl U CHOPTHUBHBIE TPEKEPHI
CTaJlMl HEOThEMJIEMOM YacThIO Halled JKU3HH, Malo KTO 3HaeT
npuHIMI uX padotel. [lpoias keiic, oOywaromiyecss y3HaIOT Mpo
['JIOHACC/GPS — npuHmunsl paboThl, HCTOPHUIO, COBPEMEHHBIE
cucteMbl, mnpumeHeHue. [Ipumenenue JsorrepoB. Busyanuzanus

TCKCTOBBIX JaHHBIX Ha KapTeE. COSI[&HI/IC KapTbl HHTCHCUBHOCTH.

30

®dororpaduu 1 MaHOPaMBI.

Paznen, nNOCBAIIEHHBII HMCTOPUM W MPUHIUIAM CO3JaHUS
dotorpaduu. OOyuaronuecs MO3HAKOMSITCS C TEXHUKOW CO3JaHUS
dororpaduu, TMMO3HAKOMATCA C  BO3MOXHOCTSMH  IPUMEHEHUS

¢dororpaduun xKak cpeacTa cozaHus Yero-auoo.

36




OcHoBbl  a’podoTochéMKU. [IpumeHeHne  OECTTMIIOTHBIX
aBUAIIMOHHBIX cuUcTeM B a’podotochémke. Kedic 3.1: «Jlns yero na
CaMoM Jiesie Hy)KeH OeCTIUIIOTHBIN JIeTaTeNbHbIN annapar?y.

OOBEMHBIN KEWC, KOTOPBIA MO3BOJIUT OOYYAOIIMMCSI OCBOUTH
HOJIHYIO TEXHOJIOTHYECKYIO LIEMOYKY, UCIIOJIb3YEMYIO
KOMMEpPYECKMMHM  KOMIIAHUSMH.  YCTPOWCTBO M IPHUHIUIIBI
¢ynkunonupoBanusi BIIJIA, ocHOBbI (OTO- M BHICOCHEMKH H

npuHIUIOB Tiepeaaun uHpopmanuu ¢ BIIJIA, oOpaboTka JaHHBIX C

BIUTA.

150

Keiic 3.2: «M3meHeHune cpeibl BOKPYT LIKOIbDY.

[Iponomxenne keiica 3.1. OOyuaromuecs, uMesi B CBOEM
pacloOpsDKEHUH  AJIEKTPOHHYI0 3D-Momens IIKOIbL, MPOAOHKAIOT
BHOCHTbh M3MEHEHHUS B MPOJYKT C IENbI0 OJIaroycTpoiicTBa paiioHa.
OOyyaronuecs MPOJIOJDKAIOT COBEPIUICHCTBOBATh CBOW HaBBIK 3D-

MOZACIIMPOBAaHUA, 3aBEp1Ias MPOCKT.

35

HOILFOTOBKa 3al0UTHI ITPOCKTA.

10

3ammra npoeKToB.

3aKII0UYNTEILHOS 3aHATHE. ITogBenenne UTOroB pa6OTBI.




2.2.1. Ob1ue nojaoxKeHus

[Tporpamma «["eonnpopmanoHHbIC TEXHOJIOTUHY, SIBIISASICD HEOOXOTUMBIM
KOMIIOHEHTOM 0011ero o0pa3oBaHUs BceX OOYYaIOMIUXCS, MPEIOCTaBISET UM BO3MOKHOCTH
NPUMEHSTHh Ha IPAKTUKE 3HaHUS OCHOB Hayk. [Iporpamma siBnsieTcs pakTUYeCKH eJMHCTBEHHBIM
IIKOJbHBIM YY4E€OHBIM KYpCOM, OTPKAIOUIMM B CBOEM COACPKAHWUU OOIIUE TPUHIIMITBI
npeoOpasyromieil JesTeIbHOCTH 4YeJIOBEKa M BCE AaCMEKThl MaTepuanbHON KynbTypel. Kypc
HaINpaBJIeH Ha OBJIJICHUE O0yJYAIOIIMMUCS HaBBIKAMU KOHKPETHOW MpeIMETHO-TIpeoOpasyromen
NEeSITeIIbHOCTH, CO3JIJaHHE HOBBIX IIEHHOCTEH, 4TO, HECOMHEHHO, COOTBETCTBYET MOTPEOHOCTSIM
pa3BuTHs obmecTBa. B pamkax «TeXHOJIOTHUY MPOUCXOAUT 3HAKOMCTBO C MUPOM Mpodeccuii u
OpHEHTaIUsl O00yJarImuxcs Ha padoTy B pasNUYHBIX cdepax OOIIECTBEHHOTO MPOU3BOCTBA.
Tem caMbIM o0OecrieuyuBaeTCs IMPEEMCTBEHHOCTh Iiepexojia oOydJarommxcs OT OOImero K
npoeCCHOHATIBHOMY 00Pa30BaHUI0 M TPYIOBOU JCATEIBHOCTH.

[Mporpamma mpenmera «TexHomorus» oOecreunBacT (GOPMHPOBAHUE Y OOYYAFOIIUXCS
TEXHOJOTMYECKOr0 MBINUIEHH. CXeMa TEXHOJIOTMYECKOTO MBIIIIICHNS (HOTp€6HOCTI) — LOCJIb —
CHoco0 — pe3ynbTar) MO3BOJISIET HanOoJee OPraHUYHO PEIIATh 3a/la4d YCTAHOBIICHUS CBS3EH
MEXy 00pa30BaTENIbHBIM W YKM3HEHHBIM MPOCTPAHCTBOM, 00pa30BaTEIbHBIMU PE3YJIbTaTaMH,
MOJyYEHHBIMU TIPU HM3YyYEHUH PA3IMUYHBIX TMPEAMETHBIX o0yacTeil, a TakKe COOCTBEHHBIMH
00pa30BaTeNbHBIMU  pe3ylbTaTaMU (3HAHUAMH, YMEHMSIMH, YHUBEPCAJIbHBIMH Yy4eOHBIMHU
JNEUCTBUSIMH U T. J.) W KU3HEHHBIMHU 3amadamMu. Kpome TOro, cxema TEXHOJOTHYECKOTO
MBILJIEHUs] TI03BOJIIET BBOJUTH B 0Opa3oBaTENbHBIM IpoIecC CUTYAIUH, IArollUde OIBIT
NPUHITHUS TIPArMaTUYHBIX PENICHUH HAa OCHOBE COOCTBEHHBIX OOpPa30BaTEIbHBIX PE3YNIbTATOB,
Ha4YuHasg OT PCUHICHUA OBITOBBIX BOIIPOCOB M 3aKaH4YMBasg PCIICHHUEM O HaIPaBJICHUAX
IPOJOKEHUsT 00pa30BaHUs, IOCTPOCHUEM KAPhEPHBIX U JKU3HEHHBIX IUIaHOB. Takum oOpazom,
nporpamMa  «['eomHpopmaTtuka» MO3BONSET CcHOPMHpPOBATH Yy OOydaroLIUXcs pecype
NPAaKTUYECKUX YMEHUH M OIbITa, HEOOXOMUMBIX JJIs Pa3yMHOH OpraHu3alu COOCTBEHHOM
KU3HU, COS)IaéT YCiIoBUA JIA pPa3sBUTHA HWHUIUATUBHOCTH, H306peTaTeJ'II)HOCTI/I, THOKOCTH
MBIIJICHU .

Y4eOHO-BOCIIUTATENbHBIM IpollecC HampaBiieH Ha (OpPMUpOBaHME U  pa3BUTHE
Pa3IMYHBIX CTOPOH OOYUAIOIIMXCS, CBS3aHHBIX C pean3aleil Kak uX COOCTBEHHBIX HHTEPECOB,
TaKk U MHTEPECOB OKpyxkatomiero mupa. Ilpu 3ToM rubkocTh nmporpamMmbsl MO3BOJIIET BOBJIEUb
00yYaromuXCsi ¢ Pa3IMYHBIMEI CIIOCOOHOCTSIMH. BOIBIION 00BEM MPOEKTHBIX pabOT IMO3BOJISET
y4eCTh MHTEPECHl U OCOOEHHOCTH JIMYHOCTH KaXA0ro oOydaromierocs. 3aHATHs OCHOBaHBI Ha
JIMYHOCTHO-OPUCHTUPOBAHHBIX TCXHOJIOTHAX 06yLIeHI/ISI, a TaKKXE CHUCTEMHO-ACATCIBHOCTHOM

MeTOo/ie 00yUCHHUS.



JlanHasg mporpaMma mpenrnonaraeT BapUATHBHBIM MOAXOJ, TaK KaK B 3aBHCUMOCTH OT
00yJaromerocst mo3BOJISICT YBEIIMYUTh HIIM YMEHBIITUTH O0BEM TOH HIIM UHOU TEMBI, B TOM YUCIIC

H CJIOKHOCTDB, a TaKKC MMOPAAOK MMPOBCACHUA 3aHATHH.

2.2.2. OcHOBHOE CcOJep)KaHHE YYCOHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO OOIIEro
00pazoBaHus

Ha mnporsxkennn Kypca HporpaMMbl OOydaromipecs MO3HAKOMATCS C Pa3InYHBIMU
reorH(OpMallMOHHBIMU CUCTEMAaMH, Y3HAIOT, B KAaKUX 00JacTIX MpUMEHsETCs TeonH(opMaTrka,
KaKhe 3aJjaud MOXET pellaTh, a TakKe CMOTYT CaMHU MPHUMEHSTh €€ B CBOEH IMOBCEIHEBHOM
xu3Hu. OOydvaromuecs 0a30BO YCBOST NPUHIMII MO3UIMOHMpoBaHUs ¢ momomipio ['HCC.
VY3HaIT, KaK MOXHO OpPraHU30BaTh COOp CIIyTHUKOBBIX JAaHHBIX, KaK OHM IPEJICTaBISIOTCS B
TEKCTOBOM BUJI€ M KaK UX MOKHO BU3yalU3HPOBaTh. B pamMkax mporpamMmsl BEIOEPYT MPOEKTHOE
HaIpaBlieHUE, HAy4aTcs CTaBUTh 3aJauyd, UCCIIEOBAaTh MPOOJIEMATUKY, TUIAHUPOBATH BEJICHUE
IIPOEKTa U TPAMOTHO PaCHpPEeATh POJIU BHYTPH KOMAaH/IbI.

OOyuaroniecss CMOTYT TIO3HAKOMHUTBCS C HUCTOpPHEW MpPHUMEHEHHS OeCIMIOTHBIX
JIeTaTeIbHBIX alapaToB. Y3HAIOT O COBPEMEHHBIX OECIUIOTHUKAX, CMOTYT PEUIUTh Pa3InyHbIe
3aJ]aui C UX MOMOIIbI0. Y3HAIOT TaKKe U 00 OCHOBHOM YCTPONCTBE COBPEMEHHBIX OECITUIOTHBIX
cucrteM. OOydaromuecs: y3HaIOT, KaKk CO37MaéTcsi MojETHOE 3adaHue i OecrnmiioTHUKOB. Kak
MPOU3BOJUTCS 3alyCK W JanbHeimmas chémMka ¢ momomplo BAC. A Takke mojydar Takue
pe3yNnbTaThl ChEMKH, Kak OpTOPOTOIUIAH U TPEXMEPHBIE MOJIETH.

OOyuvarorriecs  yrny0aTcs B TEXHOJOTHIO  OOpaOOTKM  TEOJaHHBIX  MYTEM
ABTOMATU3UPOBAHHOTO MOJIETUPOBAaHUS OOBEKTOB MeECTHOCTH. (CaMOCTOSTENbHO CMOTYT
BBITIOJIHUTH ChEMKY MECTHOCTH 110 MoJIETHOMY 3aaanuto. Coznanyt 3D-monemnu.

OOyuaromiyecs 03HAKOMSATCS C Pa3IMYHBIMKU YCTPOUCTBAMH MTPOTOTUIMPOBAHUS. Y 3HAIOT
o0IIre MPUHIUIB padOThl YCTPONCTB, Chepbl WX TPUMEHEHUS U TMPOIYKTHl JEATEIBHOCTH
JaHHBIX ycTporcTB. OOydaromuecs HaydaTcsi TOTOBUTh 3D-Mozaenu A medyaTtu ¢ MOMOIIBIO
JKCIOpTa JaHHBIX. J(OMOJHAT MOJEIM MO JaHHBIM a’pOPOTOCHEMKH C IMOMOIIBI0 PYYHOTO
MozenupoBaHus. [IpumeHsT ycTpoiicTBa 1isi NPOTOTUIIMPOBAHUS IJ1sl IEYaTH 3aJaHusl.

OOyuaromirecs U3yJaT OCHOBBI B IOATr0TOBKe mpe3eHTanun. Coznanyt e€. [loaroroBsrcs

K OIpEACTaBJICHUIO PCATTU30BAHHOI'O ITPOTOTHUIIA. HpeHCTaBﬂT €T0, 3amuinas ImpoCKT.



3.1. IlpumepHbIH yaeOHBIHN TUTAaH OCHOBHOTO 001IIero 00pa3oBaHUs

3.1.1. I[TpumepHsIii KaneHaapHbId yueOHbIN Tpaduk Ha 2022/2023 yuebHblil rox

ITepnon 00yuennss — ceHTAOpb-Mai.

KosmyecTBOo yueOHBIX Heae b — 36

KoauuyecTBo yacoB — 324.

Pexum MMpoBE€ACHUSA 3aHATHIL: 4 pas3a B HCACIITO.

Mecsn

®dopma

3aHATUA

Kon-

BO 4aCOB

Tema 3agaTus

®dopma

KOHTPOJIA

CeHTs0pb

JU/TIP

3HAaKOMCTBO.
Texuuka  0O€30IIACHOCTH.
BBoanoe 3ansarue (Mensis

Mup+).

becena

CenTs6pn

JUTIP

HeobOxonumoctsb
KapTel B COBPEMEHHOM
MUDE. Coepor
MIpUMEHEHWS,
MEPCIIEKTUBBI

HCITIOJIb30BaHUA KapT.

becena

CenTs0pn

JU/TIP

15

Bexkropuslie
JTaHHBIE Ha KapTax.
3nakomctBo ¢ BeO-I'MC.
[IBer kak aTpuOyT KapThl.
3HAKOMCTBO c

KapTorpaguuecKuMu

OHJIAWH-CEPBUCAMH.

becena

CeHTs0pb

JU/ITP

15

Cser u user. Poib

ngera Ha kapre. Kak
3aCTaBUTh ILIBET paboTaTh

Ha ce0s?

becena




OKT0pb JUTIP 15 Cosnmanue u JleMoHC
myOauKanuss COOCTBEHHOM | Tpariust
KapThl. pelieHus
Kerca
OKTS0pb JUTIP 15 CucreMmsl Becena
I00aIBbHOTO
MO3UIMOHUPOBAHHUS.
OxTs0pB- JUTIP 15 [Ipumenenue JlemoHC
HOSIOPB CIIyTHUKOB JUIS | Tparus
MO3UI[HOHUPOBAHHMS. peleHus
Keica
HOS0pb JUTIP 6 Uctopus Becena
dotorpadpun. dororpadus
Kak  crmoco®  M3ydeHHs
OKPYIKaIOIIero MHpa.
Hos16pn JUTIP 5 XapakTepuCTUKHU Bbecena,
(doToanmnaparos. MPAKTUKYM
[Tonyuyenue
KaueCTBEHHOTO
(hoToCcHUMKA.
Hos16ps- JU/TIP 10 Cosnmanue Bbecena,
JIeKaopb cheprUecKux  IMaHOpaM. | MPaAKTUKYM
OcHoBHBIE TTOHSITHSL.
Heob0xoanmoe

obopynoBanue. TexHHKa
ChEMKHU cepuyecknx
IaHOpaMm pa3InYHOM

arnmaparypou.




JHexabpb JI/TIP 15 Coznanune Tectup
chepuueckux  TMaHOpaM. | OBaHHE,
CuuBka Noy4eHHBIX | becena,
tdororpaduii. Koppekius | mpakTukym
U PeTyIIb aHOpaM.

Hexabpb JI/TIP 15 doTorpammeTpus becena,
U ee  BIMAHUE  HA | IPaKTUKYM
COBPEMEHHBIN MUD.

JlexaOpb- JI/TIP 15 CueHapuu ChEeMKH becena,

SHBaph 00BEKTOB JUIA | IPaKTUKYM

MOCIIEAYIOLIETO
HIOCTPOCHHS 1704 B
TPEXMEPHOM BHUJIE.

SnBapp JUTIP 15 [punnun becena,
MOCTPOCHUS TPEXMEPHOTO | MPAKTUKYM
U300paKeHUs Ha
koMmmbtotepe. PabGota B
(hoTorpaMMeTprUIECKOM
IO - Agisoft Metashape
WIH AHAJIOTUYHOM.
O6paboTka OTCHSITOTO
MaTepuara.

SluBapb JUTIP 15 BecnmnoTHuk B Bbecena,
reouH(popMaTuKe. MPAKTUKYM
YcerporictBo u
MpUMEHEHHE JPOHA.

SluBapb JUTIP 15 Texanueckue Bbecena,
ocobennoct BITJIA. MPAKTUKYM

®deBpainb JUTIP 15 [Iunoruposanue Tectup
BILIA. OBaHHE




®deBpatib

JI/TIP

15

Hcnonp3oBanue
OECIMIIOTHUKA Ui ChEMKU

MECTHOCTH.

Hemonc
Tpanus
peleHns

Kelca

®deBpaiib

JU/TIP

15

Bozuukaroniue
npoOJIeMbl TPU CO3JAHUU
3D-mopeneii. CnocoObl
pPEIaKTHPOBAHUS

TPEXMEPHBIX MOJEIEH.

becena,

MPAKTUKYM

Mapt

JUTIP

20

TexHonoruu
MPOTOTUIIUPOBAHUS.
VYcerpoiictBa TSt
BOCCO3/IaHUsI TPEXMEPHBIX
moxeneni. Pabora ¢ 3D-

MPUHTEPOM.

becena,

MMPAaKTUKYM

Maprt

JU/TIP

10

dusznueckue u
XUMHYECKHE CBOMCTBaA
IIacTHKa JUISE 3D-
NpPUHTEPA. Ileuars
TPEXMEPHOHI MOJEIHN

HIKOJIBI.

Tectup

OBaHUC

Arnpenb

JUITIP

10

PaGora B I1O musa

PY4YHOTO TPEXMEPHOT0

MOJCIIMPOBAHUSA —

ScetchUP AN

AHAJIOTUYHOM.

becena,

MIPaKTUKYM

Armpenb

JU/ITP

10

DKCIOPTUPOBaHUE
TPEXMEPHBIX ¢aiinos.
[IpoexTupoBanue

COOCTBEHHOM CLICHBI.

Bbecena,

MIPaKTUKYM




Arnpens- JUTIP 15 [Teuats mMomenu Ha Becena,
Mai 3D-npunTepe. IIPAKTUKYM
Odopmiienne TpexMepHOi

BEIIECTBEHHON MOJIEIIH.

Maii I1P 10 ITonroroska Becena,
3aIUTHI TPOCKTA. MPaKTUKYM
Maii I1P 6 3anuTa MpoeKTOB. Hemonc
Tpanus
perieHus
KeHCOB
Maii JUTIP 2 3aKIII0YUTEIIHLHOE becena,
3aHATHE. [TonBenenue | mpakTUKyM

HTOI'OB pa6OTBI. IInansl 110

OpaboTKe.

3.2. Cucrema ycJIOBH peaau3aiii OCHOBHOM 0011e00pa3oBaTebHON TPOrpaMMbl

3.2.1. Omnwucanue KaJIpOBBIX YCJIOBHM pealu3allid OCHOBHOM 0Opa3oBaTeIbHOM
MPOrpaMMbl OCHOBHOT'O 00IIIer0 00pa3oBaHus (onucaHne KOMIETeHIINN HACTaBHUKA)

HactaBauk mporpammel «l'eonH(popMaTHKa» pabOTaeT Ha CTHIKE CaMBIX AKTyalbHBIX
3HAHUM 10 HAMNPABICHHUIO TE€ONMPOCTPAHCTBEHHBIX TEXHOJOTUH, a TakK€ T€HEPUPYET HOBbBIE
noaxoJbl U pCHICHUSA, BOILIOUIAA WX B PCAJIBbHBIC ITPOCKTHI. HacraBauk sBigercs T'paMOTHBIM
CIIEIUATIUCTOM B 00JIaCTH T€OMH(DOPMAIITMOHHBIX CUCTEM, CIEIUT 32 HOBOCTSIMHU CBOEH OTpaciH,
u3ydaeT HOBBIe TexHojoruu. OOjamaeT HaBBIKAMH TPOEKTHOW [EATENbHOCTH, BHEApsis e€
MPUHIIMIIBI B IpoIiecc 00yUeHusl.

HacraBHUK B paBHOﬁ CTCIICHHU 06na)1aeT KaK CHUCTEMHOCTBIO MBIIJICHHSA, TaK U IYXOM
TBOPYECTBA, MO6I/IJ’I€H, YMEET pa6OTaTI) B KOMaHIC, KPUTUYCCKU MBICIINTDb, aHAJIU3UPOBATH U
000011aTh OTBIT, TEHEPUPOBATH HOBOE, YMEET CTaBUTh 3aJaUd U peliaTh UX, a TAKKe padoTaTh B
YCIIOBHSIX HEOMNPENEIEHHOCTH U B PaMKax MPOEKTHOM mapaaurmbl. [loMUMO 3TOTO, HaCTaBHUK
00J1aaeT MeIarornaecko Xapu3Mon.

Conep:xkanue Kypca

OcHoBHBIE pa3e/bl NPOrpaMMbl y4eOHOI0 Kypca

1) BBeneHue B OCHOBBI reOMH()OPMANMOHHBLIX CHCTEM H NMPOCTPAHCTBEHHBIX

JAAHHbIX.




OOyyaronuecs MO3HAKOMSITCS C PAa3IMYHBIMU COBPEMEHHBIMU T€OMH(DOPMAIIOHHBIMU
CUCTEeMaMH. Y3HAIOT, B KaKUX 00JacTsIX MPUMEHsIETCS TeOMHPOPMATHKA, KaKHe 3aJa4d MOXKET
pelaTh, a Takke Kak 00yJaronuecss MOTYT CaMU IIPUMEHSITh €€ B CBOCH IMOBCEHEBHOMN KU3HU.

2) Ypok padorsi ¢ TJIOHACC.

OOyuaromumecs 0a30BO yCBOST NPHHIMI To3unmoHupoBaHuss ¢ momoimipio ['HCC.
Y3HAT, KaK MOXXHO OPraHM30BaTh COOP CITYTHHKOBBIX JAHHBIX, KaK OHH IMPEACTaBISIOTCS B
TEKCTOBOM BHJIE U KaK UX MOKHO BU3yaJIU3UPOBATD.

3) Bp100op npoekTHOr0 HANIpaBJIeHUS U pacnpe/eeHne poJieil.

Bri6op npoektHoro HanpasneHus. [locranoBka 3amauu. MccnenoBanue npobieMaTHKY.
IInanupoBanue npoekra. Pacripenenenue posen.

4) YcTpoiicTBO U NpUMeHeHne 0eCTUIOTHHKOB.

OOyyaromuecs mo3HakoMsaTcsi ¢ uctopueil npumenenuss bAC. Y3HaOT 0 COBpeMEHHBIX
BAC, xakue 3aaud MOXHO peliaTb C WX MOMOIIbIO. Y3HAIOT TaKKe OCHOBHOE YCTPOWCTBO
coBpemeHHbIX BAC.

5) OCHOBBI CHEMKH ¢ 0€CITUIIOTHHKOB.

OObyuaromuecs y3HarOT, kKak cosznaércs nmonérHoe 3amanue s bAC. Kak mpousBogutcs
3alycK U JalibHeWas cbéMKa ¢ momoibio BAC. A Takxe Kakue pe3ynbTaTbl MOKHO MOJTYYUTh
Y KaK 3TO caenarth (moaydeHue oprooToriana u TpEXMEPHON MOJIETH ).

6) Yray6énnoe u3yueHue TeXHOJIOTUIl 00padoTKM reoJaHHbIX.

ABTOMaTH3UPOBAHHOE MOJIEIHPOBAHUE OOBEKTOB MECTHOCTH C TMOMOIIbI0 Agisoft
PhotoScan.

7) COop reojaHHbIX.

AspodoTochéMKa, BHIMOTHEHNE CHEMKM MECTHOCTH T10 MOJETHOMY 3a/IaHHIO.

8) O0paboTka U aHAJIN3 Ire0JAHHBIX.

Coznanne 3D-mMozenei.

9) HN3yyeHue ycTpoiicTBa I NPOTOTUMHPOBAHMS.

O3HakoMIIeHUE C  ycTpoicTBaMu MPOTOTUIIUPOBAHUS, MPEA0CTaBICHHBIMU
oOydaromuMmcs. O0yyarolyecs: y3HalOT 00IIMe MPUHIUIBI pabOThl YCTPOUCTB, a TaKkKe KOraa
OHM MPUMEHSIOTCS U YTO C UX MOMOIIBIO MOKHO MOJYUHUTb.

10) ToaroroBKa JaHHBIX JJIsl YCTPOHCTBA MPOTOTHIHPOBAHMS.

[TonroroBka 3D-Mopenel, SKCIOPT TaHHBIX, TOATOTOBKA 3a/IaHUI TI0 TIEYATH.

11) IIporoTunupoBanue.

ITpumeHeHue ycTpoiicTB mpoToTUnupoBanus (3D-npunTep).

12) IocTpoeHue MPOCTPAHCTBEHHBIX CIIEH.



JlononHeHne Mojened MO  JaHHBIM  a’3pOo(OTOCHEMKM C  IMOMOLIBIO  PYYHOTO
MOJCJIMPOBAHUS U ITOATOTOBKA K I1€4AaTH HA YCTPOMUCTBAX IIPOTOTUIIMPOBAHUS.

13) IloaroroBka mpe3eHTAIMIA.

W3ydyeHne OCHOB B NOATOTOBKE npe3eHTauuu. Co3manue npeseHtauuu. [loaroroska k
IIPEJICTaBICHUIO PEAIM30BAHHOTO IIPOTOTHUIIA.

14)  3ammTa NpoOeKTOB.

IIpencraBneHue peanu30BaHHOIO IPOTOTHIIA.



TeMaTnuyeckoe MIIAHMPOBAHUE

Bcero
Ne n/nn Pa3nensl mporpaMMel yueOHOTo Kypca 4acoB
1 | 3nakomcTBO. Texnuka 6e3onacuocTu. BBogHOe 3aHsATHE 2
(«Mensisi MUP»).
2 | BBenenue B reouHpopmanuoHubie Texnoaornu. Keiic 1:
«CoBpemeHnnble kKapThl, i Kak onucarsb 3emiiio?».
2.1. Heo6xoaumocTth kapThl B coBpeMeHHOM Mupe. Chepbl 8
IIPUMEHEHUS, IEPCIEKTUBBI NCIIOIb30BAHUS KapT.
2.2. Bektopnble nanHbIe Ha KapTax. 3HakoMcTBO ¢ Be6-I'MC. 15

[IBeT Kak aTpuOyT KapThl. 3HAKOMCTBO C
KapTorpapuuecKuMH OHJIaH-CEpPBUCAMH.

2.3. Csger u uBert. Poiib 11BeTa Ha kapte. Kak 3acTaBuTh 11BeT 15
paboTtatb Ha ce0s?

2.4. Co3zanue u myoJuKaIus cOOCTBEHHOM KapThl. 15

3 | Keiic 2: «I'no6ajbHoe mo3unuoHupoBanue “Haiian ceds
Ha 3eMHOM HIape”».

3.1. Cuctemsl TJ100aJIBHOTO MTO3UITHOHUPOBAHUSI. 15

3.2. | IlpumeHeHHUE CITyTHUKOB JJIS IO3UIIOHUPOBAHHS. 15

4 | ®oTorpa¢guu U MAHOPAMBI.

Hctopus ¢pororpaduu. dotorpadus kak crnocod n3yueHus 6
4.1, OKPY’KaIoIIero MHUpa.

XapaxTtepuctuku (potoarnmnaparon. [lomyuenue 3)
4.2. Ka4eCTBEHHOT'0 ()OTOCHUMKA.
4.3. Coznanne chepudeckux manopam. OCHOBHBIC TIOHSTHS. 10

Heobxonumoe obopynoBanue. TexHUKa ChEMKU
cepruecKkux maHopaMm pa3INdHol anmapaTypoi (Kamepbl
cMapT¢OHOB 0e3 MTAaTHBOB, IIU(PPOBBIE PoTOANTIAPATHI CO
MTaTUBAMU U T. 1I.).

4.4, Coznanue chepryeckux nasHopam. CHiBKa noJy4eHHBIX 15
dororpaduii. Koppekuus u peryms nanopam.

5 | OcuHoBbl a3podorochémkn. [Iipumenenue BAC
(0ecmMIOTHBIX ABHAIMOHHBIX CHCTEM) B
aspodorocrémke (Keiic 3.1: «/lus yero na camom aeJie
HY’KeH 0eCIUJIOTHBII JieTaTeJIbHbIN annapart?»).

dotorpamMmeTpus U €€ BIMSHUE HA COBPEMEHHBIN MUD. 15

5.1.




Cuenapun CbEMKH 00BEKTOB JIJISI TTOCIICTYIOIIETO 15
MOCTPOCHUS UX B TPEXMEPHOM BHJIE.
5.2.
[TpuHIMI TOCTPOEHHS TPEXMEPHOTO N300paskeHHs Ha 15
koMmrbtoTepe. Pabora B hoTtorpammerpudeckom 110 —
Agisoft PhotoScan unu anamoruanom. OdpadoTka
5.3. OTCHSITOTO MaTepHaa.
becmiiotHuk B reonHdopmaTuke. Y CTpOMCTBO U 15
5 4. IpUMEHEHHE JAPOHA.
55. Texandeckue ocooennoctu bITJIA. 15
5.6. [MTunotuposanue BITJIA. 15
Hcnonp3oBanre O€CUIOTHUKA IS ChEMKH MECTHOCTH. 15
5.7.
Boznukaromue mpoo6sieMbl pu co3aannu 3D-Mozernei. 15
58. Crioco0bI pe1akTHPOBaHUSI TPEXMEPHBIX MOJICICH.
TexHOIOTHH TPOTOTUIMPOBAHUS. Y CTPOMCTBA IS 20
BOCCO3/IaHUs TPEXMEPHBIX Mojieneit. Pabora ¢ 3D-
59 MIPHHTEPOM.
®dusnyeckue 1 XUMHUYECKUE CBOMCTBA TutacTuka jyist 3D- 10
510. | npuntepa. IleyaTs TPEXMEPHOM MOJAEIH HIKOJIBI.
Keiic 3.2: «A3MeHeHne cpeabl BOKPYT IIKOJIbI».
6.1. Pa6ota B I1O 7151 pydHOro TpEXMEPHOT0 MOAETUPOBAHUS 10
— SketchUp nnm aHanoruaaom.
6.2. DKcnopTUpoBaHUe TPEXMEpHBIX (aitnos. [IpoexkTupoBanue 10
COOCTBEHHOM CILIEHBI.
6.3. [Tewats Mmonmenu Ha 3D-punTepe. OdopMmicHue 15
TPEXMEPHON BEIIECTBEHHON MOJEIIH.
7 [ToaroToBKa 3alIMTHI TPOEKTA. 10
8 3amuTa MpOeKTOB. 6
3axnmounTtenbHoe 3aHaTue. [loaBeieHre nToroB paboThI. 2

[Tnansr mo qopaboTKe.




Keiicbl, Bxogawme
B Nporpammy

KpaTtkoe coaep:kaHue

Keic 1. CoBpemeHHble
KapTbl, nam Kak onucatb
3emnto?

Kelic 3HaKOMUT 0ByyYatoLmMxca ¢ Ppa3sHOBUAHOCTAMM AaHHbIX. Pewas
3aja4y Keica, obyyaroLLmMeca NPoxXoaAT CAeayroLLME TEMATUKI: KapTbl U
OCHOBbI MX POPMUPOBAHMA; N3YYEHME YCIOBHbIX 3HAKOB U NMPUHLMMOB UX
OTOBpParKeHUs Ha KapTe; CUCTEMbI KOOPAMHAT U NMPOEKLLUNA KapT, UX
OCHOBHbIE XapaKTEPUCTUKN U BOSMOXKHOCTM NPUMEHEHUA; MacLUTab u ap.
BCMOMOraTe/ibHble MHCTPYMEHTbI GOPMMPOBAHUS KapTbl.

Keic 2. TnobanbHoe
no3nuMoHnpoBaHue «Hangm
cebs Ha 3eMHOM LLape».

HecmoTpa Ha TO, YTO HAaBUrAaTOPbI U CNOPTUBHbIE TPEKEPbI CTaAN
HEOTbEM/IEMOM YaCTbtO HALLEM KU3HWU, MAN0 KTO 3HAET MPUHLMM UX
paboTbl. Mpoiiana Kelic, obyyarowmecs ysHatot npo INMTOHACC/GPS —
NpPUHLMNbI PaboTbl, UCTOPUID, COBPEMEHHbIE CUCTEMBI, MPUMEHEHMUE.
MpumeHeHWe norrepoB. Busyannsauma TeKCTOBbIX JaHHbIX HA KapTe.
Co3paHue KapTbl MHTEHCUBHOCTY.

Ketic 3.1. AspodoTocbéMKa.
«[lna yero Ha camom pene
HY)KeH 6ecnmMNoTHbIN
NleTaTenbHbIM annapaT?».

Kelic 3.2. ameHeHUe cpeqpbl
BOKPYT LUKO/bI.

O6bEMHDIN KeWc, KOTOPbIN NO3BOANT 06YHaOWMUMCA OCBOUTb MOHYHO
TEXHO/IOTMYECKYIO LLeNOYKY, UCMO/Ib3yeMYI0 KOMMEPYECKMMMU
KOMMaHUAMMW. YCTPOICTBO U NpUHLMMbI GYHKUMOHUPOBaHUA BMNNA,
OcHoBbI GpOTO- N BUAEOCHEMKN U NPUHLMNOB Nepeaadm UHbopmauum ¢
BMNJ1A, 06paboTKa gaHHbIX ¢ BI/1A.

MpoaonxeHue Keica 3.1. Obyyatolmecs, mea B CBOEM PACMOPAKEHUN
371eKTPOHHY0 3D-MoAesb LWKOJIbl, TPOAO/IKAKT BHOCUTb USMEHEHUSA B
NPOAYKT C Lenbto 6naroycTpoiicTea paiioHa. Obyyatowmecs NpoaonKaoT
COBepLUEHCTBOBATb CBOWM HaBblk 3D-M04eNMPOBaHUA, 3aBepPLUAs MNPOEKT.

4.2.4.

MarepuanbHO-TEXHUYECKHE

YCIIOBUSI ~ peaiM3allid OCHOBHOW  00pa3oBaTelbHOMN

mporpaMmaI (HO CyTH, 06’BCJII/IHCHI/IC BCCX pCCYpCOB, NPOIMMCAHHLIX B KCﬁC&X)

Cnucok 060pynoBaHUs

Ne n/n HanmeHoBaHue | KpaTtkune TexHU4ecKne xapakTepucTtmku Ea. usm. Kon-so
1 | KomnbloTepHbiii Knacc UKT
1.1. M®YVY (npuHTep, ckaHep, Konup) MwuHumanbHble: popmat Ad, naszepHbli, wT.
y/6. 1
1.2. HoyTbyK HacTaBHMKa C HoyTbyk: LWT.

obecneveHnem

npeaycTaHOBAEHHOW ONepaLMOHHOM
cUcTemoi, oPUCHBIM NMPOrPaMMHbIM

Npo13BOAMTENBHOCTb Npoueccopa (no
Tecty PassMark — CPU BenchMark
http://www.cpubenchmark.net/): He
meHee 2000 egnHuL;

06BbEM ONepaTMBHOM NAMATU: He MmeHee 4
re; 1




06BbEM Hakonutena SSD/eMMC: He meHee
128T6;

MO ana npocmoTpa U peaakTUpPOBaHUS
TEKCTOBbIX AOKYMEHTOB, 3/1EKTPOHHbIX
TabmL M Npe3eHTaumi
pacnpocTpaHéHHbIX dopmaTos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xIsx, .odp, .ppt,
.pptx).

1.3.

HoyTbyK ¢ npesycTaHOBAEHHOM
onepauyoHHOM cUCTEMOM, 0PUCHBIM
nporpammHbIm obecneyeHnem

HoyTbyk:

He HuXe Intel Pentium N (nau Intel
Celeron N), He HM»Ke 1600 MT'w,
1920x1080, 4Gb RAM, 128Gb SSD;
NPOU3BOAMUTENILHOCTb NpOLLeccopa: He
meHee 2000 egnHuL;

MO ana npocmoTpa U peaakTUpoBaHUA
TEKCTOBbIX LOKYMEHTOB, 3/IEKTPOHHbIX
Tabnuy M npeseHTaumi
pacnpocTpaHéHHbIX dopmaTos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xIsx, .odp, .ppt,

.pptx).

wT.

10

1.4.

NHTepaKTmeH bl KOMMNAEKC

Konnyectso ogHOBpPEMEHHbIX KaCaHU—
He meHee 20.

wT.

YpoK TexHonornum

2.1.

ApautusHoe obopyLoBaHue

2.2,

3D-o60pyaoBaHue (3D-npuHTEP)

MUHUManNbHblE:

"N npuHTepa: FDM;

maTtepuan: PLA;

pabounit cToN: C NOAOrPeEBOM;

pabouasa o6nactb (XYZ): oT 180x180x180
MM;

CKOPOCTb neyaTtu: He meHee 150 mm/cek;
MWHUMaNbHaA TONLWMHa coA: He bosee
15 MKm;

dopmar daitnos (ocHoBHbIe): STL, OBJ;
3aKpPbITbIA KOPNYC: HaNN4Me.

wT.

2.3.

Mnactuk ana 3D-npuHTEpa

TonuwmHa NNacTUKOBOM HUTKU: 1,75 mm;
matepuan: PLA;
BeC KaTywKn: He meHee 750 rp.

wT.

15

2.4,

MO gna 3D-mozennpoBaHma

O6nauHblit nHCcTpymeHT CANP/ACYN,
OXBaTblBaloLLMI Becb npouecc paboTbl ¢
U3LEeNNAMU — OT MPOEKTUPOBAHUA 40
M3roTOB/IEHUA.

LononHutensHoe obopyaosaHue

2.5.

LLnem BUpTyanbHOM peanbHOCTH

Obuwee paspeweHne He meHee 2160x1200
(1080x1200 pns KaXKAoro rnasa), yroa
0630pa He meHee 110;

Ha/IMuymMe KOHTPOIIepPoB — 2 LWT.;
HanMuMe BHELWHUX AAaTYNKOB — 2 WT.;
pa3bém AN NOAKAUYEHUA HAYLIHUKOB:
Hanuuue;

BCTPOEHHan Kamepa: Haauuue.

KOMNANEKT




2.6.

LtaTne ana KpenneHma 6a3oBbix
CTaHUUM

KomnnekT 13 aAByx WTAaTUBOB.
COBMECTMMOCTb CO LJIEMOM BUPTYa/IbHOM
peanbHocTH, n.2.3.1.

KOMMNNIEKT

2.7.

HoyTt6yk ¢ OC ans VR-wnema

Konunyectso agep npoueccopa - He MeHee
4

TakTOBasA YacToTa Npoueccopa - He MeHee
2500 Ml

BuaeokapTta - He HuxKe Nvidia GTX 1060, 6
6 BMAcONamaATb

0O6bem onepaTMBHOM NamATH - He MeHee 8

ro.

wT.

2.8.

MHorononb3oBaTebCcKas cucTema
BMPTYasIbHOM PeanbHOCTH C 6-
KOOPAMHATHbIM OTC/IEKMBAHMEM
NONOXKEHUA NoNb3oBaTeNen

TpeboBaHUsA K cucTeme BUPTYasIbHOM
peanbHOCTU:

noaaepHKKa MobUIbHbIX LWIEMOB
BMPTYa/IbHOM PeanbHOCTU NOA,
ynpasneHnem OC Android;

noAaAepyKKa ynpasastoLLMx KOHTPOINEPOB
C BO3MOHOCTbIO 6-KOOPANHATHOTO
OTCNEXKMBAHUA NOJIOKEHUSA B
NPOCTPaHCTBE;

TEXHOJI0TMA MOJIHOM KOMMEHcauMu nara
(anti-latency): nsobpaxkeHue AONKHO
BbIBOAMUTLCA A1 TOYEK, B KOTOPbIX
OKayKyTCA NIEeBbIN W NPaBbIN rnasa
NnoNb30BaTeNs Yepes Bpems, KOTopoe
[0/IKHO NPOMTU C MOMEHTA Havana
onpeaeneHna MecTono/IoKeHUs rnas
no/ib3oBaTeNA 40 MOMEHTA OKOHYAHUSA
BblBOAA NU306paxkeHus.;

naowWanb OTC/EXKMBaAHUA NONb30BATENEN
— He meHee 16 KB. m;

KOJINYECTBO NoNb30BaTeNell — He MmeHee 3

yen.

TpeboBaHUsA K cuCTEME OTC/IEXKUBAHUSA
NOJIOXKEeHUA NoNb3oBaTenei (TpekmHra):
TUMN CUCTEMBI OTC/IEKMBAHUSA: 6-
KOOPAMHATHAA CUCTEMA OTC/IEXKMBAHUS;
06LWMi1 BEC OAHOrO YCTPOWCTBA TPEKUHTIA
— He 6onee 20T;

TEXHO/IOMUA: ONTUKO-UHEPLMANbHbIN
TPEKMHT, aKTUBHbIE MapKepbl,
paboTatoume B MHGpPaKpacHOM
AnanasoHe;

yron o63opa oNnTUYECKON CUCTEMbI — He
meHee 230 rpagycos;

BPEMS OTK/IMKA CUCTEMbI TPEKMHIa — He
6onee 2 mc;

pasmeLlleHme CEHCOPOB: Ha 0bbekTe
OTCNIeXUBAHUA;

CEHCOPbI, UCMNOIb3yemble ANA
OTCNEeXMBAHMA LNEMOB BUPTYaNbHOM
pPeanbHOCTU U ANS OTCEKMBAHUSA
OBUXKEHUIN PYK NoNb30BaTeNEeN, AOMKHbI
6bITb UAEHTUYHBIMU U
B3aMMO3aMeHAEMbIMY;

pa3smeLlleHMe aKTUBHbIX MapKepoB:
HanosibHoe;

Komnn.




BCE KOMMOHEHTbI CUCTEMbI TPEKUHTA
[O/KHBbI MOHTUMPOBATLCA Ha o, 6e3
Heo6Xx0AMMOCTM NOTO/IOYHOr0/HAaCTEHHOrO
MOHTaXa;

Ha/INYMe CEHCOPOB B COCTABE eANHOr0
YCTPOMCTBA TPEKMHIA: aKCENEepPOMETP,
rMPOCKON, ONTUYECKUIA CEHCOP;

YacToTa OTCAEXKUBAHUA NONOKEHUA
nonb3oBaTens:

- akcenepometp: He meHee 2000
BbI6OPOK/C;

- rMpocKon: He meHee 2000 BbIBOPOK/C;

- ONTUYECKUI CEHCOP: HE MeHee 60
BbI6OPOK/C;

NOrpeLHOCTb OTCNIEKNBAHMA MOOKEHUA
Nnonb30BaTeNs B NPOCTPAHCTBE Ha
naowaan 6 m x 6 m — He 6onee 10 mm;
MUHUMaNbHOE KOJIMYECTBO
nonb3oBaTesien, NogaepKMBaemoe
CUCTEMOW TPEKMHIa, He meHee 3 yen.

TpeboBaHUsA K NOKA3aTENAM XPaAHEHMA,
TPAHCMOPTUPOBKM U HACTPOMKM:

BPeMA NOJIHOTO Pa3BEPTbIBAHMA U
HACTPOMKMU CUCTEMbI A5 NAOLLAAM
oTcnexkmneaHma 16 kB. M —He 6onee 90
MWH;

HeobxoAMMOCTb KaIMBpPOBKM B Npouecce
3KCNyaTauum — OTCYTCTBYET;

TemnepaTypa XpaHeHuA: -30°C.. +50°C.

TpeboBaHMA K cnocobam ynpasneHua
WHTEPAKTUBHBIMU MOLENAMM:

noaaep:ka 6-koopAnHaTHOro
OTCNIEKMBAHWNA NONOKEHUA YNPABAAOLLMNX
YCTPOMCTB B NPOCTPAHCTBE.

TpeboBaHMA K NporpammMmHOMY
obecneyeHuto:

noAaAep»Ka CUCTeMOM TPEKUHra
onepaumoHHbIX cuctem: Windows,
Android;

npeaocTaB/ieHMe HeorpaHNUYeHHoM no
BPEMEHM UCMO/Ib30BAHUS NPOCTOM
(HenckNtoUUTENBHOM) NNLEH3MM Ha
KOMMepYecKoe MCNnosib30BaHue
NporpaMmHOro obecneyeHns cucTemsl
TPeKWHra Ha oguH wnem ¢ OC Android
(6eccpovHan nuueH3sna) — 3 wr.

Obwme TpeboBaHuA:

Hasnume MobUNbHbIX LWIEMOB
BMPTyanbHOM peanbHocTn Oculus Go uam
aHanor — 3 wT.;

HaNM4Me KOMMAEeKTa NPOBOLOB U
3apAAHbIX YCTPOMCTB ans becnepeboiHom
paboTbl.




2.9.

MO ans 06paboTkM M306paxKeHUn n
onpeaeneHna ¢opmbl, pasmepos,
MONIOXKEHUA U UHBIX XapaKTEPUCTUK
06bEKTOB Ha NJIOCKOCTM UK B

npocTpaHcTBe.
doTtorpammeTpuyeckoe MO wT.

2.10.

KomnaKTHbIN KBagpoKonTep ¢ TPEXOCeBbIM
cTabuansaTopom, kamepoin 4K,

MaKCMMaibHOM AaNbHOCTLIO Nepeaayn He
Keagpokontep Mavic Air MmeHee 6 KMm. LUT.

2.11.

KBagpokonTep c Kamepoli, Bec He bonee
100 r B cbope c nponensiepom 1 Kamepoi;
ONTUYECKUI JaTYMK onpeaeneHuns
Nno3nuUnn — Hanuue;

BO3MOHOCTb YA3a/IEHHOTO

KesagpokonTtep DJI Tello nporpaMmmmnpoBaHnAa — Han4yue. .

MepuasoHa

doToannapat c 06bEKTUBOM Konunyectso apPpeKTUBHbIX NMKCenen — He WwT.
meHee 20 MH.

3.2

Buaeokamepa MnaHwert (ana obecneyeHmn WT.
COBMECTUMOCTU ¢ N 2.3.6) Cc NPUMEpPHbIMMU
XapaKTepUCTUKaMU:
AVaroHasib/paspelieHne: He MeHee
2048x1536 nuKkcene;

[AMaroHasnb 3KpaHa: He meHee 9.7";
BCTpoeHHan namatb (ROM): He meHee 32
I'b;

pa3pelueHne poTokamepbl: He MeHee 8
Mn;

Bec: He bonee 510T;

BbiCcOTa: He 6bonee 250 mm.

33

KapTa namatu gna O6bEM namaTn — He meHee 64 6, Knacc wT.
doToannapata/BuaeoKkamepsi He HuKe 10.

34

Lratms MakcumanbHas HarpysKa: He 6osee 5 Kr; wr.
MaKCMManbHaA BbICOTA CbEMKU: HE MeHee
148 cm

4.2.5. VnadopMaimOHHO-METOAMYECKUE YCIOBUS peaM3alldd OCHOBHOM 00pa30BaTEIHHOM

nporpamMmbl OCHOBHOT'O 06I_I_ICFO 06pa3OBaHI/I}I (CHI/ICOK BHCIIHUX MCTOJ. MaTCpI/IaJ'IOB) (CCLIJ'IKI/I

Ha JOII. MaTCPpUaJIbl — IIPOIKUCBIBACM B Keﬁcax)

CIHCOK HCTOYHHUKOB JIATCPATYPBhI:

1.

AnmazoB, W.B. COOpHHMK  KOHTPOJBHBIX  BOIPOCOB IO  JUCHUIIHHAM
«Aspodotorpadus», «AIpocbEMKa», «A’POKOCMHUYECKHE METOIbl chéMOK» / M.B.
AnmmvazoB, A.E. AnremoB, M.H. CepactesnoBa, A.®. Cremenko — M.: wu3m.
MUUTI'AuK, 2006. — 35 c.




10.

1.

12.

13.

14.

15.
16.
17.

baera, E.}O. OGmue Bompochl MPOSKTUPOBAHKS M COCTABJICHHS KapT ISl CTYJECHTOB
cneunanbHoctn «Kaprorpadgust u reounpopmartuka» / E.JO. baesa — M.: wu3n.
MUUTI'AuK, 2014. — 48 c.

Maxkapenko, A.A. YueOHOe mocoOue Mo KypcoBOMY MPOSKTUPOBAHHIO MO KypCy
«Ob6mereorpadpuueckne kapte» / A.A. Makapenko, B.C. Mowuceesa, A.JL
Cremanuenko moj oOmieit penakiuein Makapenko A.A. — M.: m3a. MUNUT'AuK,
2014. — 55 c.

Bepemaka, T.B. Meroauueckoe nmocodue mo UCHoiIb30BaHUIO TONOrpahuuecKux KapT
JUTSL OIICHKW SKOJIorh4YecKkoro coctostHust teppuropun / T.B. Bepemaxka, Kauaes I'.A.
— M.: u3g. MUUTI'AuK, 2013. — 65 c.

Penpko, A.B. ®ortorpaduueckue mpoueccsl perucrpaunud uHpopmauuu / A.B.
Penpko, Koncrantunosa E.B. — CI16.: u3a. IIOJIMTEXHUKA, 2005. — 570 c.
KocunoB, A.I'. Teopus u mnpaktuka 1udpoBoii 00pabOTKH U300PAKEHHIA.
JlucTaHIIMOHHOE 30HAMpOBaHHE U reorpaduueckue HWHOOPMALUOHHBIE CHCTEMBI.
Yuebnoe nmocobue / A.I'. Kocunos, N.K. JIypse nox pen. A.M.bepnsara — M.: uzm.
Hayunsiit mup, 2003. — 168 c.

PaguonokanyoHHble  cUCTEMBl  BO3AYIIHOM  pa3Belkd,  AemudpupoBaHue
PaJIMOIOKAIIMOHHBIX U300pakenuii / mox pen. LlkomsHoro JILA. — w3n. BBUA um.
npod. H.E. XKykosckoro, 2008. — 530 c.

Kuenko, FO.I1. OCHOBBI KOCMHUYECKOTO MPUPOAOBEICHUS: YueOHUK it By30B / FO.I1.
Kuenko — M.: uzn. Kaprreouentp — ['eone3uznat, 1999. — 285 c.

WpanoB, H.M. bamnuctuka u HaBuTanus KOCMHYECKHUX amlMaparoB: Y4eOHUK IS
BY30B — 2-¢€ u3J., nepepad. u gomn. / H.M.UBanos, JI.H. JIsicenko — M.: u3a. [poda,
2004. — 544 c.

Bepemaka, T.B. Merognueckoe mocodue 1o Kypcy «IKOJIOTHUECKOe
KapTorpagupoBanue» (1aboparopusle padotsl) / T.B. Bepemaxosa, U.E. Kyp6arosa
— M.: u3a. MUUT'AuK, 2012. — 29 c.

Hsanos, A.I'. MeToanueckue yka3aHusi MO BBITIOJHEHUIO JTAOOPATOPHBIX paboOT Mo
muctumuHe «{udposas kaprorpadusi». [nst cTyneHToB 3 Kypca MO HalpaBICHHUIO
noarotoBku «Kaprorpadusa u reounpopmatuka» / A.I'. UBanos, C.A. Kpsuios, I'.1.
3arpebun — M.: uzn. MUUT'AuK, 2012. — 40 c.

NBanoB, A.I'. Atnac xaprorpaduyecKkux TMPOEKIM HAa KpPYMHBIE PETHOHBI
Poccuiickoit @eneparnun: yueOHo-HarmsaaHoe u3nanue / A.I'. Banos, .M. 3arpebun
— M.: u3g. MUUT'ABK, 2012. — 19 c.

[Terenun, A. 3D-moxenupoBanue B SketchUp 2015 — oT mpocToro K CIOKHOMY.
Camoyunrens / A. Ilerenmun — w3, JIMK Ilpecc, 2015. — 370 c., ISBN: 978-5-
97060-290-4.

beictpoB, A.}O. IlpumeHenue reoMHPOPMAIMOHHBIX TEXHOJOTUH B
JIOTIOJTHUTEIBHOM IMIKOJBHOM oOpa3oBaHuu. B cOopHuke: Dkonorusi. DKOHOMHKA.
Nudopmaruka / A.FO. beictpos, 1.C. JIyonun, C.C. I'py3nes, M.B. Auapees, /1.0.
Hpeira, @.B. llkypos, }O0.B. KonocoB — PoctoB-Ha-/lony, 2016. — C. 42-47.

G1SGeo — http://gisgeo.org/.

I'NC-Accormanuu — http://gisa.ru/.

GIS-Lab — http://gis-lab.info/.



18. ITopran BHE3EMHBIX TAHHBIX —
http://cartsrv.mexlab.ru/geoportal/#body=mercury&proj=sc&loc=%280.17578125%2
C0%29&zoom=2.

19. OSM — http://www.openstreetmap.org/.

20. Beictpos, A.JO. I'eokBaHTyM TyJIKUT. MeTOIMYECKUI

nHCTpyMeHTapuii HacTtaBHUKa / A.}O. beictpoB, — Mocksa, 2019. — 122 c., ISBN
978-5-9909769-6-2.


http://www.openstreetmap.org/

