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I'eouH(popmMaMOHHbIE TEXHOJIOT U

n/n

1. | Bo3pact yuamnuxcs 13-14 ner

2. | Cpok oOyueHus 1 ron

3. | KonmnuectBo yacoB (0611iee) 36

4. | Koau4ecTBO 4acoB B IO 36

5. | ®UO nenarora [lTeBuenko Kcenus CepreeBna

6. | YpoBeHb nmporpaMmbl 03HAKOMUTEIbHBIHI

7. | [IpogomkutenbHOCTH 1 3aHsATHS (110 Ounas gopma - 40 MuH.
CanlluHy)

8. | KonuuecTBo 4acoB B JIEHb 1 vac

9. | IleproangHOCTD 3aHATHH (B HEACIIO) 1 pa3




HosicHUuTeEIbHASA 32aNIMCKA

[Tporpamma «I'eonH(POpPMALIMOHHBIE TEXHOIOTHI» | Yac B HeJEN0, 36 YacoB B TOI.
CocraBiieHa Ha OCHOBaHHH:
- 3akona Poccuiickoit deneparuu «O6 odpazoBannu B Poccuiickoit denepanuny» ot 29.12.2012
roma Ne 273;
-Konuenmuu MPENogaBaHus MPEAMETHON obnactu «Texnomorus»
B oOpa3oBaTenbHbIX opraHuzanusix Poccuiickoii ®enepauuu, peamu3yrOlIUX OCHOBHbBIE
o011eo0pa3oBaTeabHbIe TPOrPAMMBI;
- Pacnopsixenuss Munucrepersa npocsemieus PO ot 01.03.2019 r Ne P-23 «Meronnueckue
PEKOMEHJIalluK [0 CO3JaHUI0 MECT JUIA pean3aldd OCHOBHBIX M JIOMOJHHUTEIbHBIX
o011eo0pa3oBaTeIbHbIX MPOrpaMM HHU(PPOBOTO, E€CTECTBEHHOHAYYHOTO, TEXHUYECKOrOo U
TyMaHUTapHOTO Tpoduield B 00pa30BaTeIbHBIX OPraHU3alUAX, PACIONIOKEHHBIX B CEJIbCKOU
MECTHOCTH M MaJlbIX TOpoAaX, W JUCTAHIIMOHHBIX MPOTpaMM OOYYEHHUsI ONpeaeaEHHBIX
KaTeropuii 00yJaronuxcs, B TOM YHCJIe Ha 0a3e CETEeBOr0 B3aMMOICHCTBHSY;
- IIpukaza MOH u MII KK Ne36lor 05.02.2019r. «O BHeceHMM H3MEHEHHMI B IpHUKA3
MUHUCTEPCTBAa 00pa30BaHUs, HAYKU U MOJIOACKHON MOMUTUKU OT 28 okTaA0pst 2018 r. Ne3840
«00 yTBepXXJeHWU KoMmIuiekca mep, KoHuenmuu mo peanusanuud MeponpusTts GpeaeparbHOTro
npoekta «CoBpeMEeHHas IIKOJa» IO OOHOBJICHHIO MaTepUaTbHO TEXHHUYECKOW Oa3bl s
dbopMUPOBaHUS Y 00YUAIOIINXCS COBPEMEHHBIX TEXHOJIOTUYECKUX U TYMAaHUTAPHBIX HABBIKOBY.
Pabouas mporpamma Kypca pazpaboTaHa Ha OCHOBaHHMH Iporpamm TexHomapka «KBaHTopumym»
u  chopMUpOBaTh y OOYYAIONIUXCS YCTOMYHMBYIO CBSI3b MEXIYy HWH()DOPMAIMOHHBIM U
TEXHOJIOTHYECKUM HAINpaBJIEHUSIMH Ha OCHOBE peajbHBIX MPOCTPAHCTBEHHBIX JAHHBIX, TAKUX
Kak a’podoToChEMKA, KOCMHYECKass ChEMKAa, BEKTOPHBIE KapThl M Jp. ITO TO3BOJUT
0o0y4JarmuMcsl TOTYyYUTh 3HAHUS 1O HCIOJIB30BAHUIO T€OMH(OPMAIIMOHHBIX MHCTPYMEHTOB H
MPOCTPAHCTBEHHBIX JAHHBIX JJIsi TOHUMAHUS W M3YYCHHS OCHOB YCTPOWCTBA OKPYKAIOIIETO
MHpa ¥ TMPUPOIHBIX sBiIeHHH. OOydarImecs: CMOTYT peaTn30BbIBATh KOMAaHJIHBIE TIPOEKTH B
chepe UCCIeNOBaHMS OKPYXKAIOUIET0 MHpA, HadaTh HCIOJIB30BaTh B TMOBCEIHEBHOW KU3HU
HABUTAIIMOHHBIE CEPBUCHI, KOCMHUYECKHE CHUMKH, JJIEKTPOHHBIC KapThl, COOMpATh TaHHBIE 00
00BbeKTaX Ha MECTHOCTH, co3faBaTh 3D-00BEKThI MECTHOCTH (KaK OTIEIbHBIC 3/IaHUSA, TaK U
11eJIbIe TOPO/Ia) U MHOTOE JPYToe.

Knaccudukanusi nporpaMmbl: TEXHUYECKAs.

HanpagpiieHHOCTh 00pa3oBaTe/ibHOIE MporpaMmbl:  oOpa3oBaTelbHas MpOrpaMma
«"eonH(opmMaImOHHBIE TEXHOJOTHUWY» SBIETCS 0O0IEe00pa3oBaTeIbHOW MPOrPaMMON IO

npeaMeTHoM obmacTu «TexXHOIOTHsD».



DYHKIHMOHAJIbHOE NPeHA3ZHAYeHHEe MPOrPAMMbI: IPOEKTHASI.
dopma opraHu3aluu: rpynmnoBas.
AKTYaJIbHOCTb U OTJINYHNTEIbHbIE 0COOEHHOCTH NMPOTrPaMMBbI

HoBuzHa mnporpaMMbl 3akilo4yaeTcs B CO3[JaHUM YHUKAJIbHOM 00pa3oBaTENIbHON Cpelbl,
bopMupyrolei MPOEKTHOE MBIIIICHHE 00YJarOIIMUXCs 32 CUET TPAHCISIUHU MPOSKTHOTO criocoba

JeSITEILHOCTH B PAMKAX PEIIEHUS] KOHKPETHBIX MPOOIEMHBIX CUTYallUH.

AKTyabHOCTbh NPOrpaMMbl 00YCJIOBIEHA TEM, YTO padoTa HaJ 3aJadyaMy B PAMKAX MPOEKTHOM
JESATEIbHOCTH (POPMHUPYET HOBBIM TUII OTHOILEHUS B PaMKaX CHCTEMBl «IIPUpOJia — OOILIECTBO
— YeJIOBEK — TEXHOJIOTUN», OIPEAEISIOIUI 0053aTeIbHOCTh IKOJIOIMUECKOH HOPMHPOBKHU
OpU OpraHM3aluu Jr000H AeATeNIbHOCTH, YTO SBJISETCS HEPBBIM IIaroM K (OPMHUPOBAHUIO

«IIOKOJICHUS Pa3BUTUS», ABJIAIOIICTIOCA TPCHAOM Pa3BUTUA COBPEMCHHOI'O O6IJ_[CCTBa.

[Iporpamma mnpeanosnaraet (GOpMUPOBAHHE y OOYYAIOIIMUXCS MPEACTABICHUN O TEHACHIUSAX B
pa3BUTUU TeXHUYECKOU cepbl. HOBBIN TEeXHO-NIPOMBINIIICHHBINA YKl HE MOKET OBITh MOJIOKEH
B popmar oO1iecTBa pa3BUTHS TOJIBKO HA OCHOBAHWU HOBU3HBI (DU3MUECKUX MPHUHIIUIIOB, HOBBIX
TEXHUYCCKUX peIHCHI/Iﬁ N KJIACTCPHBIX CXEM B3aI/IM0I[CI\/JICTBI/I$I Ha MOCTUHAYCTpHUAJIBHOM 3Tallc
pa3BUTHS COIIMYMA, a WJes Pa3BUTHUs OOIIECTBA HEIMPEIOKHO BKIIOYAET B ce0s TECHACHIUIO K
OOpEeTeHHIO COHAIPABICHHOCTH AHTPOIMOTCHHBIX (DAKTOPOB, 3aKOHOB pa3BUTHUS OUOCHEpHl U

KYJIBTYPHOT'O Pa3BUTHSI.

[Tegarornyeckas 11€71€CO00Pa3HOCTh 3TOM MPOrpaMMBbl 3aKJIIOYAETCS B TOM, YTO OHA SIBISIETCS
[EJIOCTHOW M HEMPEepPhIBHOW B TE€UEHUE BCETO Mpollecca 00YUeHHs U TO3BOJSET 00ydaromeMycs
miar 3a IIaroM pacKpbiBaTh B ce0e TBOpPUECKHE BO3MOKHOCTH W CaMOPEau30BLIBATHCS B
COBpEMEHHOM Mupe. B mponecce u3ydeHHs OKpYKalOIIEro Mupa OOydarouiuecs MoJjyyaT

JOTIOTHUTEIbHOE 00pa3oBaHue B 00J1aCTH MHPOPMATUKH, reorpaduu, MaTeMaTUKU U (PU3UKU.

OTnMYUTENBHON 0COOCHHOCTBIO JAHHOW MPOTPAMMBI OT YXKe CYIIECTBYIOIUX 00pa30oBaTeNbHbIX
mporpamMm  ABJISIETCST €€ HalpaBlIE€HHOCTh Ha pa3BUTHE OOYYArONIUXCS B TMPOEKTHOH
nearenbHOCTH coBpemMeHHbIME MetogukamMu TPU3 u SCRUM ¢ nmoMompio COBpEMEHHBIX

TEXHOJIOTUI 1 000pyOBaHUSI.

Bo3spacr oby4aromuxcs: 12 — 16 ner.
Cpoku peanu3anuy nporpaMmmsl: 36 4acos.
HanosnsiemocTs rpynm: 15 yenosek.

Pexxum 3ansaTuii: no 1 yacy B Hezielto.



DopMbl 3aHATHIA:
- paboTa HaJl peuIeHeM KeicoB;
- 1a00PaTOPHO-TIPAKTUYECKUE PAOOTHI;
- JICKIIUU;
- MacTep-KJIacChl;
- 3aHATHI-COPEBHOBAHUS;
- OKCKYPCHH,
- IIPOCKTHEIE CECCUM.
Metoabl, HCIIO/Ib3YyeMble HA 3aHATHAX:

- IpakTH4eckue (yrpaXKHEHUs], 3a]1a4n);

- clI0BecHBIE (pacckas, Oecea, MHCTPYKTaX, YTEHUE CIIPABOYHON JIUTEPATYpPhl);

- HarJsIIHBIC (IEMOHCTPAIM MYJIbTUMETMHHBIX TTPpe3eHTalHid, poTorpadun);

- npo0OsieMHble (MeTOAbl MPOOJIEMHOrO H3JIO0XKEHHS) — OOyJarommMces AaéTcs 4acTh
TOTOBOTO 3HAHMS;

- IBPUCTHUECKUE (YaCTUUYHO-TIOMCKOBBIE) — OOyYaroIMUMCs NperocTaBisiercs Ooblias
BO3MOYKHOCTh BBIOOPA BapUaHTOB;

- HCCIIEIOBATEIhCKIE — O0YUYaIOMIMecs: CAaMU OTKPBIBAIOT M UCCIICAYIOT 3HAHMS,

- WUTIOCTPaTUBHO-00bSICHUTENBHBIE;

- PETPOTyKTUBHEIE;

- KOHKpPETHbIE W  a0CTpakTHbIE, CHHTE3 MW aHaliu3, CpaBHEHHE, 000O0IIeHne,
abcTparupoBaHue, KIacCH(HKAIMSA, CHCTEMAaTHU3alus, T. €. METOABl KaK MBICIUTEIbHbIC
orepaluy;

- WHAYKTUBHBIE, IEAYKTUBHBIE.

1.1.1. Ilenu u 3amauM peanu3aluyd OCHOBHOM 00pa3oBaTelNbHON MpPOrpaMMbl OCHOBHOTO

obmero oopa3oBaHus
Hean: BoBiedeHHE OOYYArOMIUXCS B TMPOEKTHYIO JESTEIbHOCTh, pa3paboTKa HAy4HO-

HCCICAOBATCIILCKUX U NHKCHCPHBIX ITPOCKTOB.

3apaum:

obyuarowue:.

. PHOOpETEHUE U YIyOJICHHE 3HAHWI OCHOB IMTPOSKTHPOBAHMSI M YIIPABJICHUS MPOCKTaMHU;
. 03HAKOMJICHHE C METOJaMHU U TTpuéMamMu coopa U aHanu3a HHGpOpMaInm;

. oOydeHre MPOBEEHUIO UCCIEIOBAHUM, IPE3CHTANNM U MEXKIIPEAMETHON MO3UIIMOHHOM
KOMMYHHKAIIHH;

. o0ydeHue paboTe Ha CICIUATM3UPOBAHHOM 000PY/IOBAaHUH M B IPOTPAMMHBIX CpeIax;



. 3HAKOMCTBO C  XapJ-KOMIMETCHUUSMU (TeOMH(POPMAIIMOHHBIMH), TO3BOJSIOLIUMU
MPUMEHATh TEOPETUUECKHE 3HAHUS Ha MPAKTUKE B COOTBETCTBUU C COBPEMEHHBIM YPOBHEM

Pa3BUTHS TEXHOJIOTUH.

paseusarowue:

. (bopMHpOBaHUE UHTEpECa K OCHOBAM M300peTaTeIbCKON AeATENbHOCTH;

. pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH M KPEAaTUBHOTO MBIIIUICHUS;

. npuoOperenue onbiTa ucnoiabzoBanus TPU3 npu dopmupoBaHun COOCTBEHHBIX HJEH U
pEUICHUI;

. (dopMHpOBaHHE TOHMMAHUSA NPAMOM W OOpaTHOM CBSI3U MPOEKTa U Cpelbl €ro

pcain3anuu, 3aJ10)KCHUC OCHOB COIIMAIbHOM 1 DKOJIOTHYCCKOM OTBCTCTBCHHOCTH,
M Pa3sBUTHUC I'CONMPOCTPAHCTBCHHOI'O MBIIIJICHHA
® Pa3BUTHEC CO(I)T'KOMH@T@HHHﬁ, HCO6XO,Z[I/IMBIX JJIA YCHGMHOﬁ pa6OTbI BHC 3aBHUCHUMOCTHU

OT BBIOpaHHO#H npodeccuu.

60CNUMAaMeNbHbLE.
. (dhopMHUpOBaHKE MPOSKTHOTO MUPOBO33PEHHUS U TBOPUECKOTO MBILIICHUS;
. dbopMupOBaHHE MHPOBO33PEHUS 10 KOMIUIEKCHOM OIIEHKE OKpYKaIoIIEero MHUpa,

HalpaBJIEHHOW Ha €ro MO3UTUBHOE U3MEHEHUE;

. BOCIIUTAHHE COOCTBEHHOW TIO3WIMU 110 OTHOIICHUIO K JEATENPHOCTH W YMCHHE
COITOCTABJIATH €€ ¢ APYTUMH MO3UIHUSIMU B KOHCTPYKTHBHOM JIHAJIOTE;

. BOCIIUTaHHUE KYJIbTYpbl pabOThl B KOMaH/IE.

1.1.2.  TlpuHuunel U DOAXO0Jbl K (GOPMUPOBAHHIO 00pa30BaTEIbLHON MPOrpaMMbl OCHOBHOTO
ob1ero oopa3oBaHus

IIporpamma peanusyercs:

- B HENIPEPBIBHO-00Pa30BaTEIbHON JESTEILHOCTH, COBMECTHOM JEATEIbHOCTH, OCYLIECTBISIEMOM
B XOJi¢ PEXHMMHBIX MOMEHTOB, TJ€ OOYYaloLIUiiCs OCBaMBaeT, 3aKpeIuisieT M anpoOupyeT
MIOJTy9YCHHBIC YMEHUS;

- B CaMOCTOSITEJIbHOM JIeATENbHOCTH OO0yJarouuxcs, TIae OOyJaromMiicss MOXET BbIOpaTh
NeSITeIbHOCTh [0 HWHTEepecaM, B3aUMOJIEMCTBOBATh CO CBEPCTHHKAMHM HAa PpaBHOIPABHBIX
MO3HILIHUAX, pelIaTh NPoOJIeMHbIE CUTYAIUU U JIP.;

- BO B3aIMOJIECHCTBUU C CEMbBSIMMU JIETEMN.

[TporpamMma MOXeT KOPPEKTHPOBATHCS B CBSI3U C N3MEHEHHSIMU:

- HOPMaTHUBHO-TIPABOBOM 0a3bl JOIIKOJIBLHOIO 00pa30BaHMS;

- BUZIOBOM CTPYKTYpBI TPYIII;

- 00pa30BaTEJILHOTO 3a1pOca POJUTENCH.

[Tonxonbl K POPMUPOBAHUIO TPOTPAMMBI:



- JInuHOCTHO-OpHEHTHUPOBAaHHBIA. OpraHuzanus o0pa30BaTEIBLHOTO IIpolecca ¢ y4ETOM
rJIaBHOTO KpuTepus 3 (pekTHBHOCTH 00yUaIomerocss — €ro JMYHOCTH. MeXaHu3M — CO3/1aHue
YCIIOBUHA Ui Pa3BUTUS JIMYHOCTH HA OCHOBE H3YUYEHHsI CIIOCOOHOCTEH OO0YyYaromerocs, ero
UHTEPECOB, CKIIOHHOCTEH.
- JearenbHOoCTHBIM. OpraHu3zanus AeATENbHOCTH B OOIIEM KOHTEKCTE 00pa3oBaTeIbHOIo
nporecca.
- Uennoctuerii. Opranuzanus pa3BUTHS W BOCIUTAHHUA HA OCHOBE OOIIEYETIOBEYECKHUX
LICHHOCTEH, a TaKXKe ITUYECKUX, HPAaBCTBEHHBIX U T. [I.
- KomnerentHocTHbIl. @DOpMHpOBaHHME TI'OTOBHOCTH  OOYYalOIIMXCS  CaMOCTOSTENbHO
JIeCTBOBATH B XOJI€ PEUICHUS aKTyalbHBIX 3ajad.
- CucreMmHbIil. MeTO/10JIOTHYECKOE HAIIpaBJIEHWE, B OCHOBE KOTOPOIO JIEKUT PACCMOTPEHUE
00yyaroIerocsi Kak IeJIOCTHOTO MHOXECTBa 3JIEMEHTOB M3 OTHOLICHUH M pa3IMYHbIX CBs3eH
MEXy HUMH.
- Huanornyeckuii. Opranusanus npouecca ¢ y4€ToM NpUHLHUIA Uanora, CyobeKT-CyOBbEeKTHBIX
OTHOUIEHHUM.
- IlpoGnemuslii. PopMHpOBaHHE MPOrpaMMbl C MO3ULMHA KOMIUIEKCHOTO ¥ MOJIYJIbHOIO
Ipe/CTaBiIeHUsl €€ CTPYKTYphl Kak CHCTEMbI MOANPOrpaMM IO 00pa30BaTEIbHBIM O0JIACTSIM U
JETCKUM BUIAaM JEATEIbHOCTH, CIIOCOOCTBYIOIINM IIETIEBBIM OPHEHTHPAM Pa3BHUTHSI.
- Kynbryponoruueckuii. Opranuszanus npoiecca ¢ y4€ToM MOTEHI[HANIa KYJIbTYpOoCcOoOOpa3HOTo
COJIepKaHuUs JOIIKOJIBHOTO 00pa30BaHuUs.
1.2. Tlnanupyemble pe3yabTaThl OCBOEGHHS OOY4YalOLUIMMHCA OCHOBHOW 00pa3zoBaTeabHOM
MporpaMMbl  OCHOBHOTO 001iero o0pa3oBanus (00s3aTeNbHO MPOBEPUTH pa3OHEHUE TI0
JMYHOCTHBIM, IPEIMETHBIM U T. 11.)
1.2.1. OOuue nomoXeHust
[Tporpamma maér oOyd4aromuMCsi BO3MOXKHOCTb MOTPY3UThCSI BO BCE MHOTooOpasue
MPOCTPAHCTBEHHBIX  (T€OMH(QOPMAIMOHHBIX)  TexHojoruil.  Ilporpamma  3HaKOMHUT
00yJaromuxcsi ¢ TeOMH(POPMAITMOHHBIMU CHCTEMAMH W C Pa3IMYHBIMU BHIIAMH T'€OJaHHBIX,
MO3BOJISIET IMOJNyYUTh 0a30Bble KOMIIETEHIMM IO COOpY JaHHBIX M OCBOHMTH IEPBUYHBIC
HaBBIKU pabOoThI ¢ JaHHBIMU. [loTyuyeHHbIE KOMIIETEHIIMY U 3HAHMSI TO3BOJISAT 00YJarOIUMCS
NPUMEHUTh MX IOYTH B JIFOOOM HAIPaBICHHH COBPEMEHHOTO phIHKAa. OCBOHWB MpPOTpPaMMY,
oOydaroruecss CMOTYT BbIOpaTh HamOoJee MHTEPECHYIO Ui HHUX TEXHOJIOTMUYECKYIO
HaIlpaBJIEHHOCTh, KOTOPOH OHU OyIyT 00y4yaThcs B paMKax yriayOJIEHHOTO MOJYJIS.
[Tporpamma 3aTparuBaeT Takue TeMbl, Kak: «OCHOBBI pabOTBl C MPOCTPAHCTBEHHBIMU
JTAHHBIMW, «OpueHTpoBaHue Ha MECTHOCTI», «OCHOBBI dororpaduny,

«CaMocTosTeNnpbHBIM  cOOp JaHHBIX», «3D-MomenupoBaHHME MECTHOCTH U OOBEKTOB



MectHOCTHY, «I'eomnpopmarmonnsie cucremsl (I'MC)y, «Buszyanuzanus u npeacTaBieHue
pPE3YIbTATOBY.

B ocHoBe pa3paboTaHHON MPOrpaMMBI JIGKUT METOIUYECKH WHCTPYMEHTAPHIA
denepanbHoro TthioTOpa bbhictpoBa AHTOHa FOpheBuua «CeTh AETCKMX TEXHOIAPKOB
“KBantopuym”. BBOIHBIN MOYJIb.

[IporpaMMa OpHEHTHpOBaHAa Ha JONOJHUTEIbHOE O00pa3oBaHHWE OOYYAIOLINXCS
LIKOJIBHOTO BO3pacTta 7 Kiacca.

MaxkcuManbHOE KOJIMYECTBO 00y4aroIIUXCs B rpyIie — 15 yenoBexk.

1.2.2. CtpykTypa IUTaHUPYEMBIX PE3yIbTaTOB
[InanupyeMble pe3yJbTaTbl ONMPAIOTCS HAa BEAYLIME LEJIEBbIE YCTAHOBKH, OTPAKaroIIne
OCHOBHOM, CYIIHOCTHBIM BKJaJ KaKIOM H3y4yaeMOM IpOrpaMMbl B pPa3BUTHE JIMYHOCTH,
00y4aromuxcsi, UX CloCOOHOCTEH.
B cTpykType ninaHupyeMbIX pe3yJabTaTOB BbLACIAOTCS CIEAYIOLIUE IPYIIIbL:
1. JIuyHOCTHBIE pe3yabTaThl OCBOCHHS OCHOBHOW  0OOpa3oBaTeIbHOH MPOTPAMMBI
IIPEICTABJIEHBI B COOTBETCTBUU C IPYIIION JIMYHOCTHBIX PE3YyJIbTATOB.
2. MeranpenMeTHbie pe3yiabTaThl OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMBbI
IpEeCTaBIEHbI B COOTBETCTBUU C MMOATPYINIIAMH YHUBEPCAIBHBIX YU€OHBIX JeHCTBUI.
3. IlpemmerHble pe3ynbTaTbl OCBOCHHS OCHOBHOM  0Opa3oBaTENbHOHW  IPOTPAMMBI
IPEJICTaBJICHbI B COOTBETCTBHUHM C IPYIIIAMHU PE3YJIbTATOB Y4€OHOr0 MpeaAMETa.
1.2.3. JInuHOCTHBIE PE3YJIBTATHI
IIpoecpammmusie mpebosarnus K ypoSHIO 80CNUMAHHOCIU (TUYHOCTIHbIE Pe3YIbMambl):
— c(hopMHpPOBAaHHOCTh BHYTPEHHEW MO3UIMHM OOYYaroIIerocsi, 3MOLUOHAIbHO-TIOJIOKUTEIbHOE
OTHOIIEHHE 00yyarolerocs K IKoJjie, OpUeHTAallKsl Ha TT03HAHUE HOBOTO;
— OpHUEHTalMs Ha 0Opa3el] MOBEIEHUS «XOPOILIETr0 YUeHUKa;
— ¢(hOopMUPOBAHHOCTH CaMOOIIEHKH, BKJIIOYAsh OCO3HAHHWE CBOMX BO3MOXKHOCTEH B YUEHHH,
CIIOCOOHOCTH aJIeKBaTHO CYIUTh O IMPUYMHAX CBOETO YycleXa/Heycliexa B YYEHUHU; YMEHHE
BUJIETh CBOU JOCTOMHCTBA U HEIOCTATKH, YBaXaTh ce0sl U BEpUTh B yCIIEX;
— c(popMHUPOBAHHOCTh MOTHBALIMU K Y4eOHOU AEATENbHOCTH;
— 3HaHME MOpPAJIbHBIX HOPM M CHOPMUPOBAHHOCTb MOPAIBHO-3TUYECKUX CYXKACHUH,
CIIOCOOHOCTh K PEIICHHI0 MOPAIbHBIX IPOOJIEM Ha OCHOBE KOOPJIMHALMHU PA3IMYHBIX TOYEK
3peHusi, COCOOHOCTh K OLIEHKE CBOMX MOCTYMKOB M JACUCTBUN APYrHX JIOAEH C TOUKU 3pEHUS
COOJTIOJICHUSI/HAPYIIEHUS! MOPAJIbHONH HOPMBI.
IIpoepammmusie mpebosanus K ypoGHIO pa3UMUsL:
— c(pOpMUPOBAHHOCTh IMPOCTPAHCTBEHHOI'O MBIIUICHUS, YMEHHUE BUIETh O0BEM B IIJIOCKHX

npeaMeTax;



— ymMeHue o0pabaThiBaTh M CHCTEMATH3UPOBAThH OOJIBIIIOE KOJTWYECTBO HH(POPMAIIHH;

— c(OPMUPOBAHHOCTh KPEATUBHOTO MBIILICHNUS, MOHUMAHUE MPHHIIMIIOB CO3/IaHUS HOBOTO
IPOAYKTA;

— c(OpMUPOBAHHOCTH YCUAUYMBOCTH, MHOT033Ja4HOCTH;

— ¢(hOopMHPOBAHHOCTh CaMOCTOSITEIBHOTO MOAX0/a K BBIIOJHEHHUIO Pa3IMYHbIX 33/a4, YMEHUE
paboTaTh B KOMaH/I€, YMEHUE MIPABUIIBHO JAEJIErMpOBaTh 3a4a4u.

1.2.4. MeramnpenMeTHbIe pe3yJIbTaThl

I'eorpadus

BbInycKHUK Hay4dHUTCSA:

. BBIOMPATH HUCTOYHHKK  reorpaduueckoit uH(bOpMaIun (xaprorpadudeckue,
CTAaTHCTUYECKUE, TEKCTOBBIC, BUACO- M (DOTOM300paKEHUS, KOMITBIOTEpHBIC 0a3bl JAHHBIX),
aJIeKBaTHBIC PEIIaeMbIM 3a/1a4aMm;

. OpUEHTUPOBAThCS B HCTOYHHKAX Treorpaduyeckoid umHopmamnuu (kaprorpadudeckue,
CTaTHCTUYECKUE, TEKCTOBBIC, BUACO- M (HOTOM300paKEHUS, KOMITBIOTEpHBIC 0a3bl JIaHHBIX):
HAXOJWTh W U3BJIEKATh HEOOXOAMMYIO WH(POPMAIIHIO; OTPECIIATh U CPABHUBATH KaYCCTBCHHBIE
U KOJMYECTBEHHBIC TOKa3aTelld, XapaKTepu3yrwllue reorpaduyeckue OOBEKThI, MPOLECCHl U
SBIICHUS, UX TOJIOXKEHHE B MPOCTPAHCTBE MO reorpapuueckiuM KapTaM pa3HOTO COJEp>KaHus U
JpYyrUM  HMCTOYHUKAM;  BBISIBISATH  HEAOCTAIONIYIO,  B3aMMOJIOMOJIHSIONIYIO  W/WIIK
MIPOTUBOPEUUBYIO TeorpaduiecKyo HHMOPMAIUIO, TPEACTABICHHYIO B OJJHOM MM HECKOJIbKHUX
HUCTOYHUKAX;

. OPENCTaBIsITh B pasnuyHblXx (opmax (B BUAE KapThl, TaOmuIpl, rpaduka,
reorpa)uuecKoro OMUCAHUA) Teorpaduueckyro HWHOOpPMAIMIO, HEOOXOAUMYIO [JISl pelIeHUs
y4€OHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4.

BBIMYCKHUK TOTYYUT BO3MOXXHOCTh HAYYUTHCS:

. MOJICTTUPOBATh reorpapuueckre 0ObEKTHI U SBICHUS;

. MPUBOAUTH TPUMEPHI TMPAKTHYECKOTO HCIIONB30BAHUS TE€OrpapUUECKUX 3HAHUN B
pa3IMyYHbIX 00JaCTIX AEATEIbHOCTH.

MaremaTuka

CrarucTuka u Teopus BEpOSTHOCTEHN

BBINTyCKHUK HAYYIHTCS:

. MIPEACTABIISITH JAHHBIC B BUJIC TaOJIHII, THAarpamMMm;

. YUTaTh WH(HOPMAIIUIO, TPEJCTABICHHYIO B BUE TaOJIUIIbI, TUATPAMMBI.

B noBceHEBHOM KU3HU U IIPU U3YyYEHUHN JPYTUX IIPEIMETOB BBIITYCKHUK CMOXKET:



. U3BJIEKaTh, MHTEPIPETUPOBATh M NPeoOpa3oBbIBaTh MH(OPMAIUIO, MPEICTABICHHYIO B
TabJIMLAaxX U Ha AMarpaMMax, OTPaKaroU[yl0 CBOMCTBA U XapAKTEPUCTUKH PEAJIbHBIX IIPOLIECCOB U
SIBJICHUU.
Harasinnasi reomerpust
['eomerpuueckue Gurypol
BrinyckHuK Haydures:
. OIepHpOBaTh Ha 0a30BOM YPOBHE MOHATHUSAMHU: (UTypa, TOUKA, OTPE3OK, MpsMasi, JIyd,
JIOMaHas, yroJl, MHOTOYI'OJIbHUK, TPEYTOJIBHUK U YEThIPEXYTrOJIbHUK, IPSIMOYTOJIBHUK U KBaJapar,
OKpPYKHOCTb M KpYI, NPSAMOYTOJbHBIN Mapajuienenunesn, Kyo, map. M3o0paxaTe nzydaemble
(Gurypsl OT pykd U C IIOMOILBIO JIMHEHKU U LIUPKYJIS.
B noBceaHeBHOM KU3HU U NIPU U3YYEHUH IPYTUX IPEIMETOB BBIITYCKHUK CMOKET:
. pelaTh MpakTUYECKHUE 33Jjauu C IPUMEHEHHEM ITPOCTEHUIIINX CBOMCTB (UTyp.

W3mepeHus v BBIYMCICHUS
BoinyckHUK HayuuTCS:
. BBIINOJHATh U3MEPEHHUE JJIMH, PACCTOSIHUM, BEJIMYUH YIJIOB C MOMOIIBIO MHCTPYMEHTOB
JUISL U3MEPEHUH IJIUH U YTJIOB.
PDuszuka
BolnyckHUK HAayuuTCS:
. coOnrofarh MpaBuwiIa O€30MaCHOCTH M OXpaHbl Tpyda Npu pabore ¢ y4yeOHBIM U
71a00paTOpHBIM 000PYI0OBAHUEM;
. HNOHUMAaTh MPUHIMIBI I€HCTBUS MAlllMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, YCIOBUS
ux 0€30IaCHOIr0 MCIOJIb30BaHuUs B TOBCEIHEBHOM JKU3HH;
. UCIIOJIb30BaTh MPU BBHIMOJHEHUN Y4YEOHBIX 3a/lad Hay4HO-TOMYJSPHYIO JIUTEPATypy O
(bu3nUecKuX SBICHUSX, CIPABOYHBIE MaTEPHAJIbl, PECYpChl MHTEPHETA.
HNudpopmarnka
BbInyckHUK Hay4dHuTCA:
. pazianyaTth BUABI HHPOPMAIMH 10 crioco0aM €€ BOCHPUSITHS YEIOBEKOM M IO criocodam
e€ MpeACTaBICHUS HA MaTePHAJIbHBIX HOCUTENISX;
. NOPUBOANUTH TPUMEPHl HMH(POPMAIIMOHHBIX IPOIECCOB (IIPOIECCOB, CBSA3AHHBIX C
XpaHeHueM, npeoOpa3zoBaHUEM U Nepelaueil JaHHBIX) B )KUBOM MPUPOJE U TEXHUKE;

. knaccuduimpoBats cpeacta KT B cooTBeTCTBHM ¢ KPYTOM BBITIOTHSAEMBIX 3a/1a4.

MareMaTH4ecKHe OCHOBBI HH(POPMATHKH

BBIHYCKHI/IK IMOJIYYHUT BO3MOXKHOCTD:
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. MO3HAKOMHUTHCSI C TMpPUMEpPaMH MaTeMaTH4YeCKMX MoOJeNedl U  HCIOJIb30BaHUEM
KOMITBIOTEPOB IIPU UX aHAJIN3€; MOHATH CXOJCTBA U PA3IMUUs MEXKITY MaTEMaTUYECKON MOEIIBIO
00BEKTa M €ro HaTypHOW MOJENBI0, MEXKIY MAaTeMaTUYeCKOW MOJETbI0 OOBEKTa/SIBICHUS WU
CJIIOBECHBIM OITUCAHHEM.

Hcnonp30BaHre IPOrpaMMHBIX CHCTEM U CEPBHUCOB

BrinyckHuK Haydures:

. KJIaccu(puIupoBarth (aiiibl 0 TUIY ¥ UHBIM ITapaMeTpam;

. BBITMOJIHATh OCHOBHBIE omepanuu ¢ ¢ainamu (co3laBaTh, COXpPaHATh, PEIAKTHUPOBATD,
yIaJsaTh, ApXUBUPOBATH, «PACIIAKOBBIBATE)» apXUBHbBIE (ailiibl).

BrimyckHuk oBnasieeT (Kak pe3yabTaT IPUMEHEHHS IPOTPAMMHBIX CHCTEM U MHTEPHET-CEPBHUCOB
B JJAaHHOM KypC€ U BO BCEM 00pa30oBaTEILHOM MPOIEcce):

. HaBbIKaMU PabOTHI ¢ KOMIIBIOTEPOM; 3HAHUSAMHU, YMEHUSIMHU U HAaBBIKAMH, JOCTATOYHBIMHU
JUist paboThl C Pa3IMYHBIMHM BHJIAMHU MPOTPAMMHBIX CUCTEM U UHTEpHET-CepBUCOB ((aiimoBbie
MEHEKEPHI, TEKCTOBBIE PEIAKTOPHI, SJCKTPOHHbIC TAOIHUIBI, Opay3epbl, TOUCKOBBIE CHCTEMBI,
CJIOBapH, AJIEKTPOHHBIC SHIIUKIIONEINH); YMEHHEM OIMCHIBATh PabOTY STHUX CHCTEM U CEPBHCOB

C UCIIOJIb30BAaHUECM COOTBGTCTBYIOH_Ieﬁ TCPMHUHOJIOTHUH;

. pasn4YHbBIME (hOpMaMH TPEICTABICHUS JaHHBIX (TaOJIMLBI, IUAarpaMMbl, TpaQUKU U T.
1.);
b IIO3HAKOMUTCA C HpOl"paMMHI)IMI/I CpCI[CTBaMI/I 1A pa6OTI)I C aYJII/IOBI/ByaJ'IBHBIMI/I

JAHHBIMU U COOTBETCTBYIOIIMM MOHSITHIHBIM aIllapaToM.

BBIMyCKHUK MOTY4YUT BO3MOXKHOCTD (B JaHHOM Kypce U MHOM y4eOHOM JeSTeIbHOCTH):

. NPAKTUKOBATbCSI B MCIOJIb30BAaHUM OCHOBHBIX BHUAOB MPHUKJIAJHOTO MPOrPaMMHOTO
obecrieueHus (pPeIaKTOPhl TEKCTOB, AIEKTPOHHBIE TAOJIUIIBI, Opay3epsl U Ip.);

. MMO3HAKOMUTBCS C TMPUMEpPaMHU HUCIOIb30BAHUS MATEMaTUYECKOI'O0 MOJEIMPOBAHUS B
COBPEMEHHOM MHUPE;

. MO3HAKOMUTHCSI C TMOCTAHOBKOM BOMpOCa O TOM, HAaCKOJIBKO JOCTOBEpHA IOJTY4YEHHAs
uH(popMallns, MNOJIKpEIUIeHa M OHa J0Ka3aTelbCTBAMU IOMJIMHHOCTU (IpUMEp: HalIu4due
AJIEKTPOHHOM MOJIHUCH); TO3HAKOMUTBCS C BOZMOXKHBIMU MOJAXOAAMH K OLIEHKE JI0CTOBEPHOCTHU
uH(popMaluu (mpuMep: CpaBHEHHUE JTAHHBIX U3 Pa3HBIX HCTOUHUKOB);

. ITO3HAKOMUTHCS ¢ puMepaMu ucnoiab3oBanus KT B coBpemeHHOM Mupe;

. MOJIYYUTh MPEACTABICHUS 0O POOOTU3NPOBAHHBIX YCTPOICTBAX M MX MCIIOJIb30BAaHUU Ha
IIPOU3BOJICTBE U B HAYYHBIX UCCIIEIOBaHUSIX.

TexHosorus

PesynbraThl, 3asBieHHBIE OOpa3oBareabHON Tmporpammoil  «TexHonorus» 1o OJoKam

COJICpIKaHUS
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dopMHpOBaHUE TEXHOJOTHYECKOW KYJIbTYPHI W IMPOEKTHO-TEXHOJOTHYECKOTO MBIILICHHS
o0yyJaromxcs

BrinyckHuK Haydures:

. CJIeIOBaTh TEXHOJOTUHU, B TOM YHUCJIE B IPOLECCE U3TOTOBIECHUS CYOBEKTUBHO HOBOTO
MPOIYKTA;
. OIICHUBATh YCIIOBUS TMPUMEHHUMOCTH TEXHOJIOTMM, B TOM 4YHCI€ C THO3UIUN

3KOJIOrMYECKOM 3alUIIEHHOCTH,

. MIPOTHO3UPOBATh MO HM3BECTHOM TEXHOJIOTHU BBIXOJBI (XapaKTEPUCTUKH IPOIYKTa) B
3aBUCUMOCTH OT HW3MEHCHHS BXOJOB/IAapaMeTPOB/PECYpPCOB, IMPOBEPATH MPOTHO3BI OIBITHO-
OKCIIEPUMEHTAJIbHBIM TYTEM, B TOM UHCJE CaMOCTOSATEIbHO IUIAHUPYS TaKOTO poja
AKCIIEPUMEHTBHI;

. B 3aBHCHMOCTH OT CUTYallMM ONTHUMHU3UPOBATH 0a30BbI€ TEXHOJOTHHU (3aTPaTHOCTh —
KayecTBO), MPOBOJUTH AaHAJIU3 albTEPHATUBHBIX PECYPCOB, COCAUHATH B EAUHBIN ILIaH
HECKOJIBKO TEXHOJIOTHH 0e3 MX BHUIOMU3MEHEHHS JUIsl TIOJYYCHHS CJIOKHOCOCTaBHOTO
MaTepUaIbHOrO UM UH(POPMALIMOHHOTO MTPOJIYKTa;

. MPOBOAMTH OIICHKY U UCIIBITAHUE MOJYYSHHOTO MIPOIYKTa,

. NPOBOAWTHL aHANU3 TMOTpeOHOCTe B TeX WM UWHBIX MaTepUajbHBIX WU

MH(OPMaLIMOHHBIX MTPOYKTAaX;

. OIUCHIBATh TEXHOJIOTHYECKOE PEIICHUE C TMOMOIINBI0 TEKCTa, PUCYHKOB, Tpad)uuecKoro
n300pakeHus;
. aHAJIM3UPOBATh BO3MOJKHBIE TEXHOJIIOTHUECKHE PEIICHHS, ONPEALATh UX JOCTOMHCTBA

HEOOCTAaTKH B KOHTCKCTEC BaI[aHHOI\/JI CUTyalluu,

. IPOBOAMTH M aHAJIM3UPOBATh Pa3pabOTKy W/WIM PeaTu3aldi0 MPUKIAJHBIX MPOEKTOB,
MpEANoIararIux:
. OTIpe/ieIeHue XapaKTepUCTHUK M pa3pabOTKy MaTepUalbHOTO MPOAYKTa, BKIIOYAs €ro

MOJICIUpOBaHNE B WH(OOPMAIMOHHOW cpene (KOHCTPYKTOpPE), BCTpaWBaHUE CO3/IaHHOTO

MH(OPMALIMOHHOTO TPOAYKTa B 3aJaHHYIO 000JI0UKY,

. U3rOTOBJICHHE HWH()OPMAIMOHHOTO TPOJIYKTAa MO 3aJaHHOMY QJITOPUTMY B 3aJaHHOU
000JI04KE;
. MPOBOJIUTh W AHAIM3UPOBATH Pa3pabOTKy W/WUIW PEATH3alNI0 TEXHOJOTUYECKHUX

MIPOEKTOB, MPE/IMTOIATrAIONINX
— ONTHUMM3AIMIO  33JaHHOTO  Ccrocoba  (TEXHONOTHH) TMOJyuYeHUs TpeOyromerocs

MaTepHaIbHOTO MPOAYKTa (TI0CIIe ero MPUMEHEHHsI B COOCTBEHHOM MPAaKTHKE),
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— pa3paboTKy (KOMOMHUPOBAHHME, M3MECHEHHE IapaMeTpOB M TPEOOBAaHUU K pecypcam)

TCXHOJIOTHUH ITOJTYYCHHUA MAaTCPUAIIBHOTIO U I/IH(bOpMaI_H/IOHHOI‘O npoayKTa € 3aJaHHbBIMHA

CBOMCTBaMH;
. MPOBOJIUTh W AHAIM3UPOBATh  pa3pabOTKy W/WIM  peain3aliio  MPOEKTOB,
MpeaIoararommx:

— IUIaHUpOBaHKUE (pa3paboTKy) MaTepHaIbHOIO IPOAYKTa B COOTBETCTBHU C 3ajaueil
COOCTBEHHOM JIeSITeIBHOCTH (BKJIIOYAsi MOACTUPOBAHHUE U pa3padOTKy TOKyMEHTAIUN),

- IUIAaHUPOBaHHUE (pa3paboTKy) MaTepualibHOrO IMPOAYKTa HA OCHOBE CaMOCTOSTEIIBHO
HPOBEAEHHBIX UCCIIEIOBAHUI MOTPEOUTEILCKIX HHTEPECOB.

BI)IHYCKHI/IK IMOJIYYHUT BO3MOXKXHOCTb HAYYUTBCA:

. BBIABIAITE W (hOpMynupoBaTh TNpoOieMy, TPEOYIOIIYI0 TEXHOJIOTHYECKOTO
pelIeHus;
. MOAH(UITPOBATH UMEIOIHECS HPOJYKTHI B COOTBETCTBUU c

CUTYyalluei/3aKka30M/moTpeOHOCThIO/3a]aueld  IeATeIbHOCTH HM B COOTBETCTBHM C  HUX
XapaKTepPUCTHKAMH pa3padaThiBaTh TEXHOJIOTHIO Ha OCHOBE 0a30BOi TEXHOJIOTHUH;

. TEXHOJIOTU3UPOBATh CBOM OIBIT, MPEICTABISATH HA OCHOBE PETPOCHEKTHBHOIO
aHaJIM3a M YHUQUKAIMU JESITENbHOCTH ONMCAHWE B BUJIE MHCTPYKIUH WM TEXHOJOTHYECKOM
KapThl.

1.2.5. IlpeameTtHble pe3yiabTaThl
Ilpocpammmusie mpebosanus K 3HAHUSAM (Pe3yIbmamvl Meopemuieckoi HOO20MOBKU):
. npaBuia 0€30MacHON pabOThI C 3JICKTPOHHO-BBIYHCIUTEIBHBIME MAIlMHAMH M

CpeJcTBaMU /Jisi cOOpa MPOCTPAaHCTBEHHBIX JaHHBIX;

° OCHOBHBIC BU/IbI ITPOCTPAHCTBCHHBIX JAHHBIX]
. COCTaBHBIE YACTH COBPEMEHHBIX T€OMH(OPMAITIOHHBIX CEPBHUCOB;
. npodeccuoHambHOe MPOrpaMMHOE obecrnieueHue JUTSt o0paboTku

MMPOCTPAHCTBCHHBIX JAHHBIX,

. OCHOBBI M PUHIIUIIBI a3POCHEMKH;

. OCHOBBI U TPHUHIMIBI PAOOTHl TIOOATBHBIX HABUTAIMOHHBIX CITYTHUKOBBIX
cucreM (F'HCC);

. OpeJCTaBJCHHEe W BHU3YyalM3alldsl  MPOCTPAHCTBEHHBIX  JAaHHBIX IS

HeNpo(ECCHOHATBHBIX TIOJIb30BATEIICH;

. npuHIuns 3D-MoaenupoBaHus;
. YCTPOMCTBO COBPEMEHHBIX KapTOrpapuyecKux CEpBUCOB;
. OpEACTaBICHUEe W BHU3yaJlu3alusi  IPOCTPAHCTBEHHBIX  JAHHBIX  JJId

HEenpo(eCcCHOHANTBHBIX TI0JIh30BATEIICH;
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. nermuGpupoBaHUEe KOCMUYECKUX U300PKCHUIT;

. OCHOBBI KapTorpaduu.

Ilpocpammmusie mpebosanus K YMEHUAM U HABLIKAM (pe3yibmamsl NpaKMuieckol
NnO02OMOBKU):

. CaMOCTOSITENIFHO peIIaTh TIOCTABICHHYIO 3ajady, aHAIM3UPYsSd H ToJ0upast

MaTepUAJIbl U CPEACTBA IS €€ PEIICHUS;

. CO3/aBaTh W PACCUUTHIBATH MOJIETHBIA TUTAH Il OSCHMJIOTHOTO JIETATEIHHOTO
anmnapara;
. oOpabareiBaTh ~ adpOChEMKY M  MOJy4aThb TOYHbIE OPTO(OTOIIAHBI U

ABTOMATHU3NPOBAHHBIC TpéXMepHI)IC MOACIN MECTHOCTH,

. MoaenupoBaTh 3D-00BEKTHI;

. 3alUIIATh COOCTBEHHBIE MTPOCKTHI;

. BBITMIOJHSATH OLU(POBKY;

® BBITIOJIHATH HpOCTpaHCTBCHHBIﬁ aHaJInu3,

. CO31aBaTh KapThl,

. CO3/aBath Mpocreiiire reorpadguueckre KapTol Pa3IMYHOTO COACPIKAHMUS;

. MOJIETTUPOBATh reorpapuieckie 0ObEeKTHI U SIBICHUS,

. PUBOJIUTH MPUMEPHI MPAKTUUYECKOIO MUCIOIb30BaHUS reorpapuueckux 3HaHUH B

Pa3IUYHBIX 00JACTIX AESTEIbHOCTH.

1.3. Cucrema OIEHKH JOCTUKEHHUS IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHHUSI OCHOBHOM
00pa3oBaTeNbHON MIPOTrpaMMbl OCHOBHOTO 00I11er0 00pa30BaHuUs

Buael koHTpOINIS:

- IPOMEXKYTOYHBIM KOHTPOJIb, IPOBOJAVMBINA BO BpEMS 3aHATUH;

- UTOTOBBI KOHTPOJIb, TPOBOAUMBIN TOCTIE 3aBEPIIECHUS BCEl y4eOHOM MporpaMMel.
®opMbI TPOBEPKH PE3YIbTATOB:

- HaOJI0/IeHNE 32 00YJaIOIIMMHUCS B TIPOIIecCce padOTHI;

- UTPHI;

- UHIUBUAYATbHBIC ¥ KOJUICKTUBHBIE TBOPUYECKHE PAOOTHI;

- Oecezibl C 00YJAIOUIMMHUCS M UX POJTUTENSIMHU.

®opMBI TOIBEICHHS UTOTOB:

- BBINIOJIHEHUE MPAKTUYECKUX paboT;

- TECTBI;

- aHKETHI;

- 3alllMTa IMPOCKTaA.
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HtoroBast arrectanusi 0Oy4arOIIMXCS TMPOBOJUTCS IO pe3yabTaTaM IMOATOTOBKH W 3aIUThI
MIPOEKTA.

Jlis  oneHWBAHUST JICATEIHHOCTH OOYYAIONIUXCS HCIOJB3YIOTCS HWHCTPYMEHTBI CaMo- H
B3aMMOOIICHKHU.

2.2. IlpumepHbIe mporpaMMbl Y4eOHBIX mpeameToB, kKypcoB (YTII, rae kak mpumep mpornucaHo
«Ketic 1 — 10 yacoBy, mocie KpaTKoe OINHUCAHHME, YTO 3TO 3a KeMc, OMMCaHue IMOYacoBOE
BBIHOCUM YK€ B CaM Keiic).

IIpumepHoe yueOHO-TeMATHYECKOE IJIAHUPOBAHME:

Ne | Pazgen mporpammsl yueOHOTO Kypca Konunuectso
n/n 4acoB
1 3nakomcTBO. TexHmka Oe3omacHocTH. BBomHoe 3anstue («MeHsis | 2
MUDY).
2 Beenenne B reomHdopmanmonHele  TexHonormu. Keidic  1:|5

«CoBpemennsblie KapThl, Hid Kak onucars 3eminro?».

Kelic 3HakoMUT 00y4arouuxcs ¢ pa3HOBUIHOCTSAMU JaHHBbIX. Peras
3ajjauy Keiica, 00yJarouuecs NpoxosT caelytolue TEMaTUKI: KapThl
U OCHOBBl HUX (OPMHUPOBAHUS; HU3YUYCHHE YCIOBHBIX 3HAKOB H
IOPUHIUIIOB UX OTOOpakeHWs Ha KapTe; CUCTEMbl KOOpAMHAT U
IPOEKIMHA KapT, MX OCHOBHBIE XapaKTEPUCTHUKH M BO3MOYKHOCTHU
NPUMEHEHHs; MacmTad U JAp. BCIOMOraTeIbHblE WHCTPYMEHTHI
(bopMUpOBaHUS KAPTHI.

3 dotorpaduu 1 MaHOPaMBI. 9
Paznen, TOCBAIIEHHBIM  WCTOPUM W TMPUHIMIAM  CO3JAHHSA
¢dortorpadun. OOyyaromyecss MO3HAKOMSTCS C TEXHHKOW CO3JAHHUS
dortorpadun, TO3HAKOMSTCI C BO3MOXKHOCTSIMH  NPHMEHEHUS
(doTorpadum Kak cpeacTBa CO3AaHUS YEro-Inoo.

4 OcHoBbI a3podoTockéMkr. [IpuMeHneHne OSCIMIIOTHBIX aBUAITMOHHBIX | 10
cucteM B adpodorocrémke. Keiic 3.1: «/[ns vero Ha camom nerne
HYXXEH OeCIMIOTHBIH JIeTaTeNbHbIN annapaT?y.

OOBEMHBIN Keiic, KOTOPBIH MO3BOIUT 00YUYAIOIIMMCS OCBOUTD MOJTHYIO
TEXHOJIOTMYECKYIO  LEMOYKY, MHCIOJIb3YEMYH)  KOMMEpPYECKUMHU
KOMITAaHUSIMHU. Y CTpOICTBO M mpUHUMIIEI pyHKIIMOHUpoBaHus BILJIA,
OCHOBBI ()OTO- ¥ BUJCOCHEMKH U MPUHIIMIIOB Mepeadu MH(opMaIuu
¢ BITJIA, o6paboTka nanusix ¢ BITJIA.
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5 Keiic 3.2: «M3meHeHne cpeibl BOKPYT HIKOJIBIY. 4
[MIponomkenne keiica 3.1. OOywarommecs, uMess B CBOEM
pacTopsDKeHUH  AJICKTPOHHYI0 3D-Molenb IIKOJBI, MPOJOIIKAOT
BHOCUTb M3MEHEHHMsI B MPOAYKT C IEJIbI0 OJIaroycTpoWCcTBa paiioHa.
OOyuaromuecs: TPOJIOJDKAIOT COBEPILIEHCTBOBATh CBOM HaBbIK 3D-
MOJIeJIMPOBAHUS, 3aBEpPILasi IPOEKT.

6 [ToaroTroBKa 3amUThI TPOSKTA. 2
7 3amura npoeKToB. 2
8 3axmountenbHoe 3aHaTue. [logBeaeHne nToros paboThI. 2

2.2.1. O0wmme mMoI0KEHUA

[Iporpamma  «['eonHpOpMAIIIOHHBIE  TEXHOJOTHUW»,  SBISSACH  HEOOXOIUMBIM
KOMITOHEHTOM O00IIero o0pa3oBaHUs BCEX OOYYAIOMIMXCS, NMPEIOCTABISET UM BO3MOXKHOCTh
NPUMEHSTHh Ha IPAKTUKE 3HAHUS OCHOB Hayk. [Iporpamma siBnsieTcs pakTudeckn eJMHCTBEHHBIM
MIKOJBHBIM Y4EOHBIM KYpCOM, OTP@KAIOLUIMM B CBOEM COAEP)KAHUM OOIIME TMPHUHLMUIIBI
npeoOpasyroiei JesTelbHOCTH 4YeJIOBEeKa M BCE aCMeKThl MarepuanbHOil KynbTypel. Kypc
HaIpaBJIEH Ha OBJaJleHuEe 00Y4alOIUMHUCS HaBbIKaMU KOHKPETHOH MpeIMeTHO-TpeoOpa3yromeit
JeSITEIbHOCTH, CO3JaHUE HOBBIX LIEHHOCTEW, YTO, HECOMHEHHO, COOTBETCTBYET MOTPEOHOCTIM
pa3BuTHs ob1ecTBa. B pamkax «TexHOIOrHM» MPOUCXOAUT 3HAKOMCTBO ¢ MUPOM Ipodeccuit u
OpHeHTalus o0ydaromuxcsd Ha paboTy B pa3iUuYHBIX cdepax OOIIECTBEHHOIO MPOU3BOCTBA.
Tem cambIM o0ecrieunBaeTCsl MPEEMCTBEHHOCTh Iiepexojia o0ydarommxcs oT oOmero K

poeCCHOHAIBHOMY 00Pa30BaHUIO U TPYAOBOU JEATEILHOCTH.

[Tporpamma mpeamera «TexHomorus» oOecneunBaeT (GOPMUPOBAHHE Y OOyUYAIOUIUXCS
TEXHOJIOTMYECKOTO MBIINIIEHNSI. CxeMa TEXHOJIOTHUYECKOT0 MEIIIICHUS (HOTpe6HOCTB — LEJIb —
croco0 — pe3ysbTaT) MO3BOJIAET HAauOOJIee OPTaHNYHO peliaTh 3a7a4d yCTAHOBIICHUSI CBSI3e
MEXy 00pa30BaTeIbHBIM U JKU3HEHHBIM MPOCTPAHCTBOM, 00pa3oBaTENbHBIMH pE3yJIbTaTaMH,
MOJYYEHHBIMH TIPU HM3YyYEHUU PA3IMYHBIX MPEIMETHBIX oO0JacTel, a Takke COOCTBEHHBIMHU
0o0pa3oBaTeNbHBIMU pe3ylbTaTaMy (3HAHUAMH, YMEHMSIMH, YHUBEPCAJIbHBIMH Yy4eOHBIMHU
JNEUCTBUSIMH U T. J.) W KU3HCHHBIMH 3afadamu. Kpome TOro, cxemMa TEXHOJIOTHYECKOTO
MBIIUICHUST TIO3BOJISIET BBOJAUTH B 0Opa30BaTeNbHBIA MPOIECC CHTYAIlUH, JAIOIIME OIBIT
MNPUHATHA NparMaTUYHbIX peLHeHI/Iﬁ Ha OCHOBC COGCTBCHHBIX OGpﬂBOB&TCHBHBIX PE3yJIbTATOB,

Ha4YuvHass OT PCUHICHUA OBITOBBIX BOIIPOCOB MW 3aKaH4YWBasg PEIICHHUEM O HAIIPaBJICHUAX
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MPOJOHKEHUsT 00pa30BaHUs, MOCTPOCHUEM KAphEPHBIX U JKU3HEHHBIX IUIaHOB. Takum oOpazom,
nporpamma  «['eomHpopmaTtuka» TO3BONILET CHOPMHPOBATH Yy OOyYalOmUXCs pecype
NPAaKTUYECKUX YMEHWH M OIbITa, HEOOXOMUMBIX JUIsI Pa3yMHOH OpraHu3aliu COOCTBEHHOMN
JKU3HU; CO3/aéT YCIOBUS JUIA DPAa3BUTHS HMHULMATUBHOCTHU, H300pETaTEIbHOCTH, THOKOCTU

MBIINIJICHUS.

V4eOHO-BOCIUTATENIbHBIA MPOLIECC HAmNpaBlIeH Ha (QOPMHUPOBAHUE U  pa3BUTHE
Pa3JIMYHBIX CTOPOH OOYYAIOLIMXCS, CBA3aHHBIX C pean3aleil Kak uX cCOOCTBEHHBIX HHTEPECOB,
TaKk U MHTEPECOB OKpyXkatomero mupa. Ilpu atom rubkocth nmporpamMmbsl IO3BOJIIET BOBJIEUYb
00y4aromuXCcsi ¢ Pa3IMYHBIMU CIIOCOOHOCTSIMH. BoIbIIoi 00bEM MPOEKTHBIX PadOT MO3BOJISET
y4eCTb MHTEpPECHl U OCOOEHHOCTH JIMYHOCTH KaXXAO0ro oOydarouierocs. 3aHATHs OCHOBaHbI Ha
JMYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJIOTUAX OOYYEHHUs, a TaKKe CHUCTEMHO-AEATEIbHOCTHOM

METO/JIe O0yUeHUSI.

I[aHHaH nporpamMma MnpcamnojgaracTt BapI/IaTI/IBHHﬁ noaxoJ, Tak KaK B 3aBUCHUMOCTHU OT
06yqa101uer0051 IMMO3BOJILCT YBCIIMUUTD UK YMCHBIUINTD 00BEM TOH M MHOMH TCEMBI, B TOM 4YHCJIC

U CJIO)KHOCTb, a TAKXKe MOPS0K [IPOBEICHUS 3aHATUH.
2.2.2. OcHOBHOE coJiepKaHie y4eOHBIX MPEAMETOB HAa YPOBHE OCHOBHOTO 00I1eT0 00pa30BaHuUs

Ha mnpotskeHun kypca mnporpamMmbl 00ydaroIlIMecs IO3HAKOMATCS C pa3Iu4YHbIMU
reorH(OpPMaIlMOHHBIMU CUCTEMAMH, Y3HAIOT, B KaKMX 00JacTsIX NPUMEHSETCs TeonH(pOpMaTHKa,
KAaKue 3a7a4d MOXKET pellaTh, a TAKXKE CMOI'YT CaMM IIPUMEHATH €€ B CBOCH IIOBCEIHEBHOMN
xu3HU. OOyudaromuecs 0a30BO YCBOST NPUHIMII MO3UIMOHMpoBaHus ¢ momouisto I'HCC.
VY3HaIT, KaKk MOXHO OpPraHU30BaTh COOp CIIYTHUKOBBIX JaHHBIX, KaK OHM IPEICTaBISIOTCS B
TEKCTOBOM BHJI€ U KaK UX MOKHO BU3yaJlu3UpoOBaTh. B pamkax nmporpamMmsl BEIOEPYT MPOEKTHOE
HalpaBJIeHUE, HayyaTcs CTaBUTbh 3aJjau, UCCIEO0BaTh NMPOOJIEMaTHKY, IUIAHUPOBATh BEJICHHE

IMMPOCKTA U TPAMOTHO pacpCACIATh pOJIM BHYTPU KOMAaH/BbI.

OOyyaronyiecs CMOTYT TO3HAKOMUTBCS C MCTOpPHEH TNpUMEHEHUs OEeCHMIOTHBIX
JIeTaTeIbHBIX alapaToB. Y3HAIOT O COBPEMEHHBIX OECIUIOTHUKAX, CMOTYT PEIIUTh Pa3InyHbIC
3a/1a4¥ ¢ UX TIOMOIIBI0. Y3HAIOT TaKKe U 00 OCHOBHOM YCTPOHCTBE COBPEMEHHBIX OECIUIOTHBIX
cucrteM. OOydaromuecs: y3HAIOT, KaK cO3/aéTcs MOJETHOE 3afaHue s OecnuioTHUKOB. Kaxk
MPOU3BOAUTCS 3allyCK W JalbHelmas cbhéMka ¢ nomompio BAC. A Takke moiiydaT Takue

PE3YJIbTAaThI C’béMKI/I, KakKk OpTO(pOTOHJ'IaH )51 TpéXMCpHHC MOACIIH.

OOyuaromumecst  yrayOsTcss B~ TEXHOJOTHIO  OOpaOOTKM  TEOJaHHBIX  MYTEM
ABTOMATHU3UPOBAHHOI'O MOJCIUPOBAHUA OG’bGKTOB MecTHOCTH. (CaMOCTOSTEILHO CMOT'YT

BBITIOJIHUTh ChbEMKY MECTHOCTH 110 NOJETHOMY 3aaanuto. Coznanyt 3D-monenu.
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OOyuarommecst 03HaKOMSTCSI C Pa3TUYHBIMA YCTPOMCTBAMHU MPOTOTUITUPOBAHUSA. Y 3HAIOT
o0mue NTpUHIUNBI Pa0OThl YCTPOWCTB, cepbl MX NPUMEHEHHUS U TPOIYKTHI JIEATEILHOCTH
JMAHHBIX ycTpoiicTB. OOydaronyecs HaydyaTrcs TOTOBHTH 3D-Mozenu i MedaTH C MOMOIIBIO
9KCIOpTa JAHHBIX. J[OMOMHAT MOJAENU MO AAHHBIM a’pOPOTOCHEMKU C TMOMOIIBIO PYYHOTO

MOACIINPOBAHUA. HpI/IMeHHT YCTpOfICTBa JJI1 IIPOTOTUITMPOBAHUA IJIA II€YaTH 3aJaHH.

OOyuaromumecst u3y4aT OCHOBBI B TOATOTOBKE npe3eHTanuu. Co3zmanyt e€. [loaroroBsrcs

K TIPEICTABIICHUIO PEATM30BaHHOTO MPOTOTHIA. [IpeacTaBsaT ero, 3amumias mpoeKT.
3.1. IIpumepHbIit y4eOHBIH JIaH OCHOBHOTO 00IIIEro o0pa3oBaHus
3.2. Cucrema ycJIoBUH pealin3alliid OCHOBHOM 00111e00pa30BaTeIbHOM TPOrpaMMbl

3.2.1. Omnucanue KaJpoBBIX YCIOBHI pealu3allid OCHOBHOM 00pa3oBaTeIbHOM MpPOrpaMMbI

OCHOBHOI'O O6II.[CFO O6p8.30BaHI/I5{ (OHI/ICaHI/Ie KOMIICTEHIUM HaCTaBHI/IKa)

HacraBHuk nporpammsl «I'eonHpopMaTHKa» paboTaeT Ha CThIKE CaMbIX aKTyaJIbHbIX 3HAHUH 110
HaIPAaBJICHUIO TI'€ONPOCTPAHCTBEHHBIX TEXHOJOIMH, a TaKkK€ T'€HEPUPYET HOBBIE INOAXOABI U
pelLIeHMs, BOIIOIIAsA UX B peallbHbIe MPOEKThl. HacTaBHUK SABIAETCA rPaMOTHBIM CIICLIUATIMCTOM
B 00J1acTH TeOMH(OPMALIMOHHBIX CUCTEM, CIEAUT 3a HOBOCTSIMU CBOEH OTpaciiv, U3y4aeT HOBbIE
TexHojoruu. O0nasaeT HaBbIKAMU MPOEKTHOW JI€ATEIbHOCTH, BHEAPSAS €€ MPUHLUIIBI B ITPOLIECC

o0OyueHusl.

HacraBank B paBHOﬁ CTCIICHU O6J'IaZ[a€T KaKk CHUCTEMHOCTBIO MBIINIJICHUSA, TaK H OJYXOM
TBOPYECTBA, MO6I/IJ'IGH, YMEET pa60TaTI> B KOMaHIAC, KPUTHYCCKU MBICIIUTL, aHAJIU3UPOBATHL U
0000111aTh OMBIT, TEHEPUPOBATH HOBOE, YMEET CTABUTH 3aJ]aul U PELIaTh UX, a TaKke paboTaTh B
YCIIOBUSX HEONPEAENEHHOCTH U B paMKax NMPOEKTHOW napaaurmsl. [lomMmumo 3TOro, HacTaBHHMK
o0JasaeT ne1arorn4eckon Xxapu3Mon.
4. Conep:kanue Kypca

OcHoBHBIE pa3e/bl NPOrpaMMbl y4eOHOI0 Kypca

1) BBeneHune B 0CHOBbI FeOMH(OPMATHOHHBIX CHCTEM U MPOCTPAHCTBEHHBIX TaHHBIX.
OOyyaronuecss TO3HAKOMATCA C€ Pa3IMUYHBIMM  COBPEMEHHBIMH T'€OMH(OPMAalOHHBIMU
CHUCTEMaMU. YSHaIOT, B KakuX 00JacTaX IIPUMCHACTCA FGOI/IH(bOpMaTI/IKa, KaKHe 3ajaduu MOXET
pelarthb, a TakXKe Kak 00yJaronuecss MOTryT cCaMH MIPUMEHSTh €€ B CBOEH MOBCEeTHEBHON YKHU3HU.

2) Ypoxk padorsl ¢ [JIOHACC.
OOGyuarommecsi 6a30BO YCBOAT NMPUHIUIT TTo3unmoHupoBanus ¢ nmomompbio 'HCC. Y3naror, kak
MO>KHO OPraHM30BaTh COOpP CITYTHUKOBBIX JaHHBIX, KAK OHU MPEJICTABISIOTCS B TEKCTOBOM BHJIE
" KaK UX MOXXHO BU3YAJIIN3UPOBATDb.

3) BbIOOp MPOEKTHOT0 HAMPABJIEHNS U paclpeaeieHHe PoJiei.
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Bri6op mpoekTHOoro HampaBieHus. IloctaHoBka 3amaun. HccnemoBanue mpoOIeMaTHKH.
IInanupoBanue npoekra. Pacnipenenenue posen.

4) YcrpoiicTBO M MIPUMeHeHHe 6eCITUJIOTHHKOB.
OOyuarommecs Mo3HaKoMsTcs ¢ uctopued npumenernss bAC. Y3Hator o coBpemeHHBIX BAC,
KaKhe 3aJaud MOXKHO pelaTb C HX I[OMOUIBI0. Y3HAIOT TakKe OCHOBHOE YCTPOWCTBO
coBpemeHHbIXx BAC.

5) OcHOBBI ChéMKH ¢ 0€CITMJIOTHHKOB.
OOyuaromumecs y3HalT, Kak co3aaércs noynértHoe 3aganue s bAC. Kak mpon3BoauTcs 3amyck
U JanpHelmas cbéMka ¢ momonipio bAC. A Takke Kakve pe3ysbTaThl MOKHO MOJYYUTh U Kak
9TO cAeNaTh (MOJyIeHHE OPTOPOTOIUIAHA U TPEXMEPHOM MOJICIIN ).

6) VYriy6/éHHoe H3yueHHe TEXHOJIOTHIi 00pad0oTKH reoJaHHbIX.
ABTOMaTH3MPOBAHHOE MOJEIUPOBaHNE 00BEKTOB MECTHOCTH ¢ omotIbio Agisoft PhotoScan.

7) COop reoqaHHbIX.
AspodoTochéMKa, BBIMOITHEHHE CHEMKH MECTHOCTH T10 TIOJIETHOMY 3aJIaHUIO.

8) OO0pabGoTka M aHAJIN3 re0JaHHBIX.
Cosnmanue 3D-Monemeil.

9) H3yueHme ycTpoiicTBa UIsl HPOTOTHITMPOBAHUSI.
O3HakoMJIEHHE C YCTPOWCTBAMH MPOTOTUIHPOBAHUS, TMPEAOCTABICHHBIMUA O0YJarOIIUMCHI.
OOyuarommuecs y3HatoT 00IIKe TPUHIIUIIBI pa0OThI YCTPONCTB, a TAaK)Ke KOTJa OHU MPUMEHSFOTCS
1 YTO C UX MIOMOUIBI0 MOXHO MOJTYYUTb.

10) IoaroToBKa JAHHBIX VISl yCTPOCTBA MPOTOTHIIHPOBAHUSI.
[ToaroroBka 3D-monenei, KCIOPT IaHHBIX, TOATOTOBKA 3a/IaHHH 1O TTeYaTH.

11) IporoTUNHpOBaHHE.
[TpumeHneHue ycTpoiicTB nportoTunupoBanus (3D-npunTep).

12) ITocTpoeHne MPOCTPAHCTBEHHBIX CHEH.
JlonomHeHrne Mojeneld o JaHHBIM a’pOPOTOCHEMKH C MOMOIIBI0 PYYHOTO MOJCIUPOBAHUS U
MOATOTOBKA K IEYaTH Ha yCTPONCTBAX MPOTOTUITUPOBAHHS.

13) ToaroToBKa Mpe3eHTAIMIA.
N3yuenne ocHOB B mnoArotoBke mnpe3eHtanuu. Co3manue mnpeseHtauuu. I[loaroroBka K
MPEACTABICHUIO PEATM30BAaHHOTO TPOTOTHIIA.

14) 3anmTa NpoeKToB.

HpCI[CTaBJ'ICHI/IC PCAIN30BAHHOIO ITPOTOTHUIIA.
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4.1. TemaTnuyeckoe NJAHMPOBaAHHUE

Ne n/nt Paznesnsl mporpamMmbl yueGHOIo Kypca Bcero yacos
1 | 3nakomcTBoO. Texnuka 0e3onacHocTu. BBoanoe 3ansitue («MeHsist 2
MUP»).
2 | Benenue B reoungopmanuontbie Texnoaorun. Keiic 1: )
«CoBpeMeHHbIe KapThl, HJHM Kak onucars 3emurio?».

2.1. Heo6xoaumocTts kapThl B coBpeMeHHOM Mupe. Chepbl mpumeHeHus, 1
HEPCHEKTUBBI UCIIOJIb30BaHUSI KapT.

2.2. BekTopHble 1anHbIe Ha KapTax. 3HakoMcTBO ¢ BeO-I'HIC. IlBeT kak 1
aTpuOyT KapThl. 3HAKOMCTBO C KapTOrpaduIeCKUMU OHJIAIH-

CepBUCAMH.

2.3. Cser u ugert. Ponb 1Bera Ha kapte. Kak 3acTaBuTh 1IBeT paboTarh Ha 1
cebs?

2.4. Co3zanue u myoJuKaIus coOOCTBEHHOM KapThl. 2

3 | ®ororpadum ¥ NaAHOPaAMBI. 9
Hcropus ¢pororpaduu. dotorpadus kak crocod n3ydeHus 1

31. OKPY’KaloIIero MUpa.
Xapaxrepuctuku potoarnrmaparon. [lomyueHue kauecTBEHHOTO 2

32 (doToCHUMKA.

3.3. Cosznanue chepuueckux nanopam. OcHoBHble noHATHA. Heobxoaumoe 2
o0opynoBanue. TexHuka CbEMKHU cPepruyecKuX MaHopaM pa3InyHON
anmnaparypoil (kamepbl cMapT(HOHOB 6€3 ITATUBOB, IU(PPOBBIE
dboToanmaparel CO MTATUBAMU U T. ]11.).

3.4. Co3nanue chepuueckux naHopaM. CHiMBka rnoyryueHHbIX 4
¢dororpaduii. Koppekius u peTyuib naHopam.

4 | OcunoBbl a3poorochémkn. [Iipumenenue BAC (6ecnuI0THBIX 10
aBMallMOHHBIX cucTeM) B adpodorochémre (Keiic 3.1: « /st yero
HA CaMOM JieJie HyKeH 0eClMJIOTHBIN JieTaTeJbHbIH annapar?»).

4.1, doTorpamMmeTpusi U €€ BIUSHUE HA COBPEMEHHBIN MUD. 1
CueHapuu cb€MKH 00bEKTOB JJIs OCIEAYIONIEr0 NOCTPOEHHUS UX B
TPEXMEPHOM BHJIE.

4.2.

[TpuHIMI MOCTpOEHUS TPEXMEPHOTO N300paskeHHsI Ha KOMITBIOTEPE. 1
Pab6ota B hororpammerpuueckom I10 — Agisoft PhotoScan wiun

4.3. a”HasornyHoM. O6paboTKa OTCHATOr0 MaTepHuala.

BecnmiioTHrK B reonHpOpMaTHKe. Y CTPOICTBO M IPUMEHEHHE APOHA. 1

4.4,

45. Texauueckue ocodennoctu BITJIA. 1

4.6. [Munotuposanue BITJIA. 1
Hcnonb3oBanne OECIMIOTHUKA TSI ChbEMKH MECTHOCTH.

4.7.

Bosznukatonmme npobaemsl npu co3ganuu 3D-mozaeneit. CriocoOb 1

4.8 pElaKTUPOBaHUS TPEXMEPHBIX MOJIENIEH.
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TexHon0rnM MPOTOTUIIUPOBAHUS. Y CTPOMCTBA JI1 BOCCO3JaHUS 1
TpEXMepHBIX Mozenel. Pabora ¢ 3D-npunHTEpOM.
4.9.
du3nyecKue 1 XMMUYECKHEe CBOMCTRA I1acThKa Jiyisi 3D-npunHTepa. 1
4.10. IleyaTh TPEXMEPHOM MOJIEIH IIKOJIBI.
5 | Keiic 3.2: «I3MeHeHHe cpeabl BOKPYT IIKOJIbD. 4
5.1. Pa6ora B I10 ans py4HOro TpEXMEpHOI0 MOJAEIUPOBAHUS — 1
SketchUp nnm aHaJioruiaHoOM.
5.2. DKcnopTUpoBaHue TPEXMEpHBIX (aitnos. [IpoexkTupoBanue 1
COOCTBEHHOM CILIEHBI.
5.3. [Teuats Mozmenu Ha 3D-npunTepe. OdopmiieHre TpEXMEPHOU 2
BEIIIECTBEHHON MOJICIH.
6 | [TonroroBka 3amuThI IPOEKTA. 2
7 | 3ammuTa npoekTos. 2
3akmounTtenbHoe 3anatue. [lonsenenne uroros padotsl. [Inansr mo 2
g | mopabotke.

Keiicnl, Bxoasinue B
nporpaMmmy

KpaTKOC CoepiKaHue

Ketic 1. CoBpemeHHbIE
kapTsl, win Kak onucats
3emuiro?

Keiic 3HaKoMUT 00y4aromuxcs ¢ pa3HOBUIHOCTSIMH JaHHbIX. Peras
3ajjauy Kelca, 00ydaronmecs IpoXoasT CIeAyIOIne TEMAaTHKU:
KapThl U OCHOBBI MX ()OPMHUPOBAHUS; U3YUEHHE YCIOBHBIX 3HAKOB U
NPUHIUIIOB UX OTOOPaKEHUS HA KapTe; CUCTEMBbl KOOPIUHAT U
IIPOEKIINH KapT, X OCHOBHBIE XapaKTEPUCTUKHU U BO3ZMOXKHOCTH
IPUMEHEHUs; MacIuTal U JIp. BCHOMOTraTeIbHble HHCTPYMEHTBI
(GbopMHUPOBaHUS KAPTHI.

Ketic 3.1.
AspodoTocrémka. «Jlns
Yero Ha CaMoM Jeje
HYXeH OeCIIOTHBII

JIeTATEJIbHBIN aIrnapaT?».

Keiic 3.2. Isameneunne
CpeIbl BOKPYT IIKOJIBL.

OOBEMHBIN KelC, KOTOPBIH MO3BOJIUT 00yJaroIUMCs OCBOUTH
ITOJIHYIO TEXHOJIOTHYECKYIO LIEMOYKY, UCIIOIb3YEMYIO
KOMMEpPUYECKUMHU KOMIIAHUSMU. Y CTPONCTBO U MPUHIIUIIBI
¢ynkunonuposanust BITJIA, OcHoBbI pOTO- M BUICOCHEMKH U
npuHIUNoB nepeaayn nHpopmanuu ¢ BITIA, o6paboTka JaHHBIX C
BIIIA.

[Tponomxenue keiica 3.1. OOyuaromiuecs, UMesi B CBOEM
pacCoOpsHKEHUH JIEKTPOHHYIO0 3D-MO1eIb MIKOJIBI, TPOAOJIKAIOT
BHOCHTBb U3MEHEHUS B MIPOJIYKT C IEIBI0 0JIaroycTpoiicTBa paiioHa.
OOyuarommecs mMpo0IKAIOT COBEPIICHCTBOBATH CBOM HaBbIK 3D-
MOJICIIUPOBAHUS, 3aBEPILIAsk IPOEKT.
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TemaTHuyeckoe MIIAHMPOBAHUE.

N Conep:xanue (pa3iesibl, TEMbI) Koamecrso Conepixanue
n/n 4yacoB
1 3HakoMcTBO. TexHuka 1 3nakomcTBO. TexHuka
0€30MaCHOCTH.
6e3omacHocTu. BBogHOE 3aHsTHE
2 BBoanoe 3anstue («MeHsa MUDY). 1
(Mensis Mmup).
3 HeoOxonumMocTh KapThl B 1 Keiic 3HaKOMHT 00YyJarOIIUXCS C
coBpemeHHOM Mupe. Cdepsr
Pa3HOBUIHOCTSIMH JJAHHBIX.
MIPUMEHEHHUSI, IEPCIIEKTUBBI
WCTIOJIH30BAHUS KapT.
4 BekropHble qaHHBIC Ha KapTax. 1
3nakomctBo ¢ Be0-I'MC. [Bet kak
aTpuOyT KapThl. 3HAKOMCTBO C
KapTorpaguuecKuMu OHJIAHH-
CEpBHCAMHU.
3) Cser u 1Bet. Posb 11BeTa Ha KaprTe. 1 Pemas 3agauy keiica, oby4daromuecs
Kak 3actaButh 11BeT paboTaTh Ha
IPOXOJAT CIEAYIONINEe TEMAaTUKHU:
ce0s?
6 Coznanue u myOauKanus 1 KapThl U OCHOBBI X (POPMHUPOBAHUS,
COOCTBEHHOM KapTHI.
U3y4eHHE YCIOBHBIX 3HAKOB U
7 Co3pnanue u myonukanus 1
COOCTBEHHOW KapTHl. HPUHIUIIOB UX OTOOpaXXeHUs Ha
KapTe; CUCTEMbl KOOPJIMHAT U
MIPOEKITNIT KapT, UX OCHOBHBIE
XapaKTEPUCTHKH U BO3MOXHOCTH
IpUMEHEeHUs; MaciuTal u JIp.
BCIIOMOTaTeIbHbIE HHCTPYMEHTHI
(hopMHpOBaHUSI KapTHI.
8 | Uctopus dhotorpadum. 1
dororpadus Kak crocod u3ydeHus
OKpY’KaloIIero Mupa.
9 | XapakTepuctuku (hoToanmnaparos. 1
[TonydyeHnue kaueCTBEHHOTO
(dboToCcHUMKA.
10 | XapakTepucTHKH QoTOANTIAPATOB. 1
[Tonmy4yeHue KkauecTBEHHOTO
(dhoToCHUMKA.
11 | Coznanue cheprudyeckux maHopam. 1

OcHoBHBIE TTOHITHA. HeoOxomumoe
obopynoBanue. TexHuka CbEMKHI
chepuuecKkux maHopam pa3iIndHol
anmnapaTypou (kamepsl
cMapThoHOB O€3 IMTATUBOB,
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nudposbie GhoToanmapaTsl Co
MTaTUBAMU U T. 11.).

12 | OcHOBHBIEC IOHSTHS.
13 | Co3nmanme cheprueckux maHopam.
CimBKa MoJIy4€HHBIX
dbotorpadwuii. Koppekius u
PETYIIL MAHOPAM.
14 | Co3nanue chepruecKux maHopam.
15 | CmmBKa NOJYyYEHHBIX
dhoTorpaduii.
16 | Koppekius 1 peTyuib
17 | ®ororpammeTpusi U €€ BIMSHUE Ha OOBEMHBIN KelC, KOTOPBII MO3BOJIHUT
COBPEMEHHBIN MUD.
= 00y4aroIuMcsi OCBOUTH MOJIHYIO
18 | Cuenapuu cbEMKH 0OBEKTOB JIJIst
MTOCJICAYIOMIETO TIOCTPOCHUS UX B TEXHOJOTHYECKYIO I[ETI0YKY,
TpEXMEPHOM BHUJIE.
UCTIOJIE3YEMYI0 KOMMEPYECKIMHU
KOMITAaHMSIMU. Y CTPOMCTBO U
IPUHIIATIEI PYHKITHOHUPOBAHUS
BIUJIA, OcHoBHI oTO- U
BUJICOCHEMKHU U TIPUHIIUTIOB
nepenaun nHdopmanuu ¢ BITJIA,
obpaboTtka manHbix ¢ BITJIA.
19 | IlpuHOUT TOCTPOCHUS OOBEMHBII Keiic, KOTOPBIH MO3BOTUT
TPEXMEPHOTO N300paKEHUS Ha
00y4aroIuMcsi OCBOUTH MOJHYIO
komrbroTepe. Pabora B
dotorpammerpuyeckom [10 — TEXHOJOTHYECKYIO IETI0UKY,
Agisoft PhotoScan wu
UCTIONB3YEMYI0 KOMMEPYECKIUMHU
a”anoruyHoM. OOpaboTka
OTCHSITOT0 Marepuaa. KOMIIaHUSIMU. Y CTPOMCTBO U
20 | becnwIOTHHK B reOMH(pOpPMaTHKE.
. MPUHLUIIBI PYHKIIMOHUPOBAHUS
Y CTpoNCTBO M MPUMEHEHNE JPOHA.
21 | Texuuueckue ocobennoctu BITJIA. BILJIA, OcHoBHI oTO- 1
22 | llunotuposanue BITJIA. BH/IEOCHEMKH H IPHHIATIOR
23 | Ucnonp3oBanue OSCITUIIOTHUKA JJTST
CHEMKH MECTHOCTH. nepezaun napopmanuu ¢ bIUIA,
24 | Bo3Hukatromye HpO6J‘I§MI>I npu 06paboTKa MaHHEX ¢ BITJIA.
cozmpanuu 3D-mozeneit. CriocoObl
PEIAKTHPOBAHUS TPEXMEPHBIX
MOJIETIEN.
25 | TexHOIOTUU TPOTOTUITUPOBAHUSI.
VYerporicTBa 111 BOCCO3/1aHUS
TpEXMEPHBIX Moenel. PabGora ¢
3D-npuHTEpOM.
26 | dusnueckue U XMMHYECKHE

CBOMCTBA ILTacTuka 11d 3D-
npunrepa. [ledars TpExmepHoit
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MOJIEJTN IIKOJIBL.
27 | Pabora B [10 nmist pyunoro 1 [Iponomxenue keiica 3.1.
TPEXMEPHOTO MOAECTUPOBAHUS — 06 ,
arouIrecs, uMesi B CBOEM
SketchUp nnn anaornqaom. yaaom ’
28 | DKCIOPTHUPOBAHHUE TPEXMEPHBIX 1 pacropsKeHUH 3JIEKTpOoHHY0 3D-
¢aiinos. [IpoextupoBanue
. MO/I€JTb HIKOJIBI, TPOJODKAIOT
COOCTBEHHOM CIIEHBI.
29 | Ileyars Monenu Ha 3D-nipuHTEpe. 1 BHOCUTb U3MEHEHUS B IIPOAYKT C
Odopmienne TpéxmepHo . N
. 1eNblo OJaroycTpoicTBa paiioHa.
BEIIECTBEHHON MOJEIIH.
30 | ITewars Mogenu Ha 3D-npunTEpE. 1 OO0yuaromuecs IpOIOIIKAIOT
COBEPILIEHCTBOBAThH CBOM HaBbIK 3D-
MOJICTTHPOBAHUS, 3aBEpIIasi MPOEKT.
31 | [loaroroBka 3amuTHl IPOEKTA. 1 [ToxroToBka 3amUThI MPOEKTA.
32 | [loaroroBka 3alUThI IPOEKTA. 1 [ToaroroBka 3amuTH IPOEKTA.
33 | 3amuTa MpOeKTOB. 2 3aiuTa MpoeKTOB.
34 | 3akIrOUNTENFHOE 3aHSTHE. 2 3aKIIIOUUTENbHOE 3aHSATHE.
[TonBenenue UTOroB paboTHI.
JIBEN P [Tonsenenue utoros padboTsl. [lnanb
[Tnanrs! o qopaboTke.
10 10paboTKe.
Hroro: 36
4.2.4. MarepuanbHO-TeXHHYECKHE peanu3alMM  OCHOBHOW  0Opa3oBaTelbHOU

porpaMmal (HO CyTH, O6’be,Z[I/IHeHI/Ie BCEX pCCYpCOB, NPOIIMCAHHLIX B Keﬁcax)

Cnucok 060py1oBaHusi

Ne HauMmeHoBaHue Kparkne Texunueckue Ea. m3m. | Koua-
n/n XapPaKTePUCTHKHU BO
1 | KomnbloTepHblii KJacce
HUKT
1.1 M®Y (npunTep, ckaHep, Munumanbsble: Gopmat A4, IIT.
KOIUD) na3epHblid, 4/0. 1
1.2. HoyTtOyk HacTaBHUKA C Hoyrt6yxk: IIT.
IpEyCTaHOBICHHON TIPOM3BOIHTEBHOCTB

ONEpPallMOHHOW CUCTEMOM,
0(HUCHBIM IPOTPAMMHBIM
o0ecrieyeHneM

nporieccopa (mo tecty PassMark
— CPU BenchMark
http://www.cpubenchmark.net/):
He meHee 2000 equnHuAIr;

00BEM OTIepaTHUBHOM MaMSITH: HE
menee 4 1'6;

00béM HakomuTens SSD/eMMC:
He MeHee 128 1°0;

I1O nst mpocMoTpa u 1
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PEAAKTUPOBAHUA TEKCTOBBIX
AOKYMCHTOB, 3JICKTPOHHBIX
TaOJHI] ¥ Ipe3eHTAIUI
pacnpocTpaH€HHBIX (OPMATOB
(.odt, ,txt, .rtf, .doc, .docx, .ods,
Xls, .xIsx, .odp, .ppt, .pptx).

1.3.

HoytOyk ¢
MPEAyCTaHOBIECHHOM
ONEepalOHHONW CUCTEMOMH,
O(UCHBIM TIPOTPAMMHBIM
obecnieueHneM

Hoyr06yxk:

He Hwke Intel Pentium N (v
Intel Celeron N), He ke 1600
MTI', 1920x1080, 4Gb RAM,
128Gb SSD;
MIPOU3BOIUTEILHOCTh
npoueccopa: He menee 2000

€ /IMHHII,

[1O ans mpocmoTpa u
penaKTUPOBAHMS TEKCTOBBIX
JOKYMEHTOB, JJICKTPOHHBIX
TaOJIHI] ¥ TIPE3CHTAIUI
pacrpocTpaHEHHbBIX (OpMATOB
(.odt, ,txt, .rtf, .doc, .docx, .ods,
Xls, .xlIsx, .odp, .ppt, .pptx).

IIIT.

10

1.4.

I/IHTepaKTHBHLIﬁ KOMIIJICKC

KosraecTBo 0HOBpEMEHHBIX
Kacauuii— He menee 20.

ImT.

YPpok TexHos10rumn

2.1.

AnutuBHOE 000PYI0BaHUE

2.2.

3D-o060pynosanue (3D-
MIPUHTEP)

MuHuManbHbIE:

Tun npunTepa: FDM;
Matepuain: PLA;

paboumii cTOJI: ¢ IOJOTPEBOM;
pabouast obnacts (XYZ): ot
180x180x180 mm;

CKOpOCTb neuyatu: He Menee 150
MM/CEK;

MUHUMAaJbHAas TONIIUHA CTIOSI: HE
Ooiree 15 MKMm;

¢dbopmar ¢aitnoB (OCHOBHBIE):
STL, OBJ;

3aKpBITHIA KOPIYC: HATTMYHE.

IT.

2.3.

[Tnactuk qns 3D-npunTepa

TomyHa MIacCTUKOBOU HUTH:
1,75 mmM;

Marepuai: PLA;

BeC KaTymku: He MeHee 750 rp.

15

2.4.

ITO nns 3D-monenupoBaHus

OO6na4yHblii ”HCTPYMEHT
CAIIP/ACYVII, oxBaTBIBaIOIINHA
BEChH MPOIECC pabOTHI €
HU3ICTUIMH — OT
MIPOCKTHPOBAHHMS IO
M3TOTOBJICHHUSL.

JlononnurenbHOe 000pyI0BaHUE
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2.5.

[IIiem BUpTYyaIbHOU
pEAIbHOCTH

Oob11iee pa3perieHre He MeHee
2160x1200 (1080x1200 st
Ka)KJIOTO TJ1a3a), yroj o03opa He
menee 110;

HaJH4re KOHTPOJLJIEPOB — 2
IIT.;

HaJIM4Yue BHEIIHUX JaTYUKOB —
2 MIT.;

pa3bEM IS OIKITIOYCHHUS
HAyIIHUKOB: HAJINYNE,
BCTPOEHHAsl KaMepa: HaJln4He.

KOMIIJICKT

2.6.

[lITaTuB mus KperieHus
0a30BbIX CTAHLUHI

KomriuiekT u3 aByX ITaTUBOB.
CoBMECTUMOCTB CO IIEMOM
BUPTYaJIbHOW pEabHOCTH,
m.2.3.1.

KOMIIJICKT

2.7.

Hoyroyk ¢ OC mnst VR-
nieMa

KomnnuectBo siaep npoueccopa -
He MeHee 4

TakToBas yacrora mpoueccopa -
He MeHee 2500 MI'n
Buneokapra - He Hioke Nvidia
GTX 1060, 6 I'0 BugeonamMaThL
O0bem onepaTUBHON MaMSTH -
He MeHee 8 10.

ImT.

2.8.

MHoromnonas30BaTenbcKas
CcHUCTeMa BUPTYaJIbHOU
peanbHOCTH ¢ 6-
KOOPJMHATHBIM
OTCJIC)KUBAHUEM TOJIOKEHUS
10JIb30BaTEIEN

TpeboBanus k cucreme
BUPTYaJIbHOU pEabHOCTH:
noJiiep>kka MOOMIIbHBIX IIIJIEMOB
BUPTYAJIbHOW PEANIBHOCTH IO/
ynpasiesuem OC Android,
MOJJIEPKKA YIPABIISIOLINX
KOHTPOJIEPOB € BO3MOKHOCTBIO
6-KOOPIMHATHOTO OTCIIC)KHUBAHHS
II0JIO’KEHHUS B IPOCTPAHCTBE;
TEXHOJIOTHSI TIOJIHOU
KoMITeHcaIuu jtara (anti-latency):
M300pakeHHUE TOTKHO
BBIBOJIUTHCS JIs TOUEK, B
KOTOPBIX OKa)KyTCsl JIEBBIHI U
IIpaBbIi TJ1a3a MOJIb30BATENS
yepe3 BpeMs, KOTOPOoe AOHKHO
IIPOMTH C MOMEHTA Havyaia
OTIpEEIIEHUS MECTOIOJIOKEHHUS
IJ1a3 M0JIb30BaTeNs 10 MOMEHTA
OKOHYaHUS BBIBOJA
n300paXkeHus.;

IJIOLIA/1b OTCIEKUBAHUS
MoJIb30BaTeNe — He MeHee 16
KB. M;

KOJIMYECTBO MOJIb30BaTENEH —
HE MEHee 3 uell.

TpeboBanus k cucreme
OTCJICKMBAHUS TTOJIOKCHHUS

Komi.
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MOJTh30BaTeseH (TPEKUHTA):
THUT CUCTEMBI OTCJIC)KUBAHUS: 6-
KOOpJIMHATHAS CUCTEMA
OTCIIC)KUBAHUS,

0011 BeC OHOTO YCTPOMCTBA
TpekuHra — He 6onee 20 T;
TEXHOJIOTHS: ONITUKO-
VMHEpLUAIbHbIN TPEKUHT,
aKTUBHBIE MapKEPHI,
pabotatomyie B ”HPPaKpaCHOM
JUana3oHe;

yroit 0030pa ONTHIEeCKOH
cuctembl — He MeHee 230
TpaaycoB;

BpEMSI OTKIIMKA CUCTEMBI
TpeKUHIa — He Oosee 2 Mc;
pa3MelieHre CEHCOPOB: Ha
00BEKTE OTCIICKUBAHUS;
CEHCOPBI, UCTIOIb3yEeMbIE IS
OTCJIC)KUBAHUS [TUIEMOB
BUPTYaJIbHOU PEabHOCTU U IS
OTCJIC)KUBAHUS IBUKCHUHA PYK
10JIb30BAaTeNeH, TOMKHBI OBITh
WUICHTHYHBIMA U
B3aMMO3aMEHSIEMbIMU,
pa3MelIicHIe aKTHBHBIX
MapKepoB: HAMOJIBHOE;

BCE KOMIIOHEHTHI CHCTEMBI
TPEKUHTA JOJKHBI
MOHTHPOBATHCS Ha 1101, 03
He00X0IMMOCTH
MTOTOJIOYHOT'O/HACTEHHOTO
MOHTaXa,

HaJIMYHE CEHCOPOB B COCTaBE
€IMHOTO YCTPONUCTBA TPEKHHTA!
aKcelIepoMeTp, THPOCKOII,
ONTHUYECKUHN CEHCOP;

4acTOTa OTCIIEKUBAHUS
TTOJIOKCHHUS TTOJTH30BATEJIS:

- akcenepometp: He meHee 2000
BBIOOPOK/C;

- rupockon: He MeHee 2000
BBIOOPOK/C;

- ONTUYECKHI CEHCOp: HE MEHee
60 BBEIOOPOK/C;

MOTPEIIHOCTH OTCIICKUBAHUS
TTOJIOKCHHUS TTOJTH30BATENIS B
MIPOCTPAHCTBE HA TUIOMIATN 6 M X
6 M — He Oosee 10 MM;
MUHUMATBHOE KOJIMYECTBO
MOJIL30BaTeIICH,
MOJJEPKUBAEMOE CUCTEMOM
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TPEKUHTa, HE MEHee 3 Yell.

TpeboBanus k mokazaTensim
XpaHEHUs1, TPAHCTIOPTHPOBKH U
HACTPOUKHU:

BpEMSI TIOJTHOTO Pa3BEPTHIBAHUS U
HACTPONKU CUCTEMBI JJIsI
IUIOLIA/IA OTCIEKUBaHUS 16 KB.
M —He 0onee 90 MuH;
HE00XO0IMMOCTh KAITUOPOBKH B
MIpoLIecCe IKCILTyaTaluyl —
OTCYTCTBYET;

temriepatypa xpanenus: -30°C ..
+50°C.

TpeboBanwus k criocodam
YIPaBJICHUS] HHTEPAKTHBHBIMH
MOJICIISIMH:

HOAJCPIKKA 6-KOOPAUHATHOTO
OTCJICKUBAHUA ITOJIOXKCHU S
YIPABISIOIINX YCTPOWCTB B
HPOCTPAHCTBE.

TpeboBanust kK mporpaMMHOMY
00€eCIeYeHunIo:

MOJJIEPKKA CUCTEMOM TPEKUHTA
OTIEPAIIMOHHBIX CUCTEM:
Windows, Android,;
MIpPEeI0CTaBICHUE
HEOI'PaHUYEHHOM 10 BPEMEHHU
WCIOJIb30BaHUS TPOCTON
(HEeHCKITIOUNUTEIBHOMN ) JINLEH3UN
Ha KOMMEpPYECKOe
HCIOJIb30BaHUE TIPOTPAMMHOTO
o0ecredeHns CUCTEMbI TPEKIHTa
Ha onuH 1uieM ¢ OC Android
(6ececpounast auIeH3Us) — 3 MIT.

OO6mue TpedoBaHUA:

HaJIM41e MOOMJIbHBIX IIJIEMOB
BUpTyasibHOU peanbHOCTH Oculus
Go i aHajgor — 3 miT.;
HaJIMYHE KOMIUIEKTA POBOJIOB H
3apsIHBIX YCTPOMCTB IS
6ecriepeboitHOM paboTHI.

2.9.

®dororpammerpuyeckoe [10

ITO nnst 06paboTKH
M300paKeHUI U OmpeIeeH s
(hopmBI, pa3MepoB, MOJOKECHHS 1
WHBIX XapaKTEPUCTUK OOBEKTOB
Ha IJIOCKOCTH WK B
MIPOCTPAHCTBE.
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2.10.

KomnakTHbIN KBaIpOKONTEP C
TPEXOCEBBIM CTAOMIIN3AaTOPOM,
kamepoi 4K, MakcumanbHOU
JaTbHOCTBIO TIepeiayn HE MEHee
KBaapokonrep Mavic Air 6 KM. IIT. 1

2.11.

KBagpokonrep ¢ kamepoil, BeC HE
6omee 100 r B cOope ¢
MPONEIVIEPOM U KaMEPOH;
ONTUYECKUHN TATYUK
OTpeeTICHUS TIO3UIIHH —
HaJIN4ue;

BO3MOXHOCTb YAAIEHHOIO
Ksaapokonrep DJI Tello MIPOTrpaMMHUPOBAHUS — HAJTUYHE. IIT. 3

Menuna3zona

®doroannapaT ¢ 00bEKTUBOM KomnyectBo 3¢ hekTnBHBIX IT.
nuKcene — He Menee 20 MIIH. 1

3.2

Buneokamepa [Tnanmer (m1s obecrieueHus IIT.
COBMECTUMOCTH ¢ 11 2.3.6) ¢
MIPUMEPHBIMHU
XapaKTePUCTHKAMHU:
JMaroHalib/pa3pelieHue: He
meHnee 2048x1536 nukcerei;
JMaroHallb SKpaHa: He MEHee
9.7";

BcTpoeHHas naMatb (ROM): He
menee 32 I'b;

pazpemienue GoToKkaMephbl: He
Mmenee 8 Mi;

Bec: He Oonee 510 T

BBICOTA: HE O0jee 250 Mm. 1

3.3

Kapra namsaru miist O0BEéM mmamMsaT — He MeHee 64 IIT.
doroanmnapara/BugeoKamMepbl I'6, xiacc He Hike 10. 2

34

IlItaTus MaxkcuManbHasi Harpy3ka: He IIT.
Oounee 5 xr;
MaKCHUMaJIbHas BBICOTA CHEMKH:

He MeHee 148 cm 1

4.2.5.

NudopmaninoHHO-METOUYECKHE YCIIOBUS peaju3allid OCHOBHOW 00pa3oBaTeNIbHOM

MporpamMMbl OCHOBHOTO 001Iero oOpa3oBaHusl (CIMCOK BHEITHUX METOJ. MaT€pPUaIoB) (CCBHUIKH

Ha JOII. MaTCpUuaJibl — IPOIKUCBIBACM B Keﬁcax)

Cnmcoxk MCTOYHUKOB JINTEPATYPHI:

1. AmnmazoB, W.B. COOpHMK KOHTPOJBHBIX  BONPOCOB MO  JAMCHUIUIMHAM
«Aspodororpadus», «A’pocbEMKa», «A’POKOCMUYECKHE METOAbl ChEMOK» / M.B.
AnmazoB, A.E. AntemoB, M.H. CeBacthsgnoBa, A.®. Creunenko — M. wu3m.
MUUI'AuK, 2006. — 35 c.
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10.

1.

12.

13.

14.

15.
16.
17.

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

Maxkapenko, A.A. YueOHoe mocoOue Mo KypcOBOMY MPOEKTUPOBAHHIO IO 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 OLICHKH DKOJIOTHYecKOoro coctossHust Tepputopur / T.B. Bepemraka, Kauaes I'.A.
— M.: u3g. MUUTI'AuK, 2013. — 65 c.

Penpko, A.B. dororpaduueckue mporecchl peructpanuu uHGopMmanmu / A.B.
Penpko, Koncrantunosa E.B. — CI16.: u3a. IIOJIMTEXHUKA, 2005. — 570 c.
KocunoB, A.I. Teopus u mnpaktuka 1uppoBoii 00pabOTKM H300paKEHUH.
JlucTaHIIMOHHOE 30HAMpOBaHHE U reorpaduueckue HWHOOPMALUOHHBIE CHCTEMBI.
Yuebnoe nmocobue / A.I'. Kocunos, UK. Jlyprse nox pen. A.M.bepnsiuntra — M.: uzn.
Hayunsiit mup, 2003. — 168 c.

PaguonokanyoHHble  CHCTEMBI  BO3AYIIHOM  pa3BeAKH,  JAemuppUpOBaHUE
PaJIMOIOKAIIMOHHBIX U300pakenuii / mox pen. LlkomsHoro JILA. — w3n. BBUA um.
npod. H.E. XKykosckoro, 2008. — 530 c.

Kuenko, FO.I1. OCHOBBI KOCMHYECKOTO MPUPOAOBEICHUS: YaeOHUK i By30B / FO.I1.
Kuenko — M.: uzn. Kaprreouentp — ['eone3uzaat, 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.: m3a. [poda,
2004. — 544 c.

Bepemaka, T.B. Meroaudeckoe moco0ue M0 Kypcy «IKOJIOTHYECKOe
KapTorpagupoBanue» (1aboparopusle padotsl) / T.B. Bepemaxosa, U.E. Kyp6arosa
— M.: u3a. MUUT'AuK, 2012. — 29 c.

Hsanos, A.I'. MeToanueckue yka3aHUsi MO BBITIOJHEHHUIO JTAOOPATOPHBIX pabOT Mo
muctumiuHe «lludposas kaprorpadusi». [nst ctyneHToB 3 Kypca IO HaIlpaBJIEHUIO
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 TPOEKIUH Ha KpPYHOHbIE PETHOHBI
Poccuiickoit @enepanun: yaeOHo-HarnsaaHoe uznanue / A.I'. MiBanos, ['.M. 3arpe6un
— M.: u3g. MUUT'ABK, 2012. — 19 c.

[Terenun, A. 3D-moxenupoBanue B SketchUp 2015 — oT mpocToro K CIOKHOMY.
Camoyunrens / A. Tlerenmun — wu3a. JIMK Ilpecc, 2015. — 370 c., ISBN: 978-5-
97060-290-4.

boictpoB, A.}O. IlpumeHeHue reoMHPOPMAIIMOHHBIX TEXHOJOTHH 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/.
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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 HactaBHuKa / A .1O. beictpoB, — Mocksa, 2019. — 122 c., ISBN
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