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I. IllosicHuTEABbHAA 3aIHCKA

AKTYaJIbHOCTB: CEroHsA reOUH(OPMAIIIOHHbBIE TEXHOJIOIMH CTAIM HEOThEMJIEMOM YacThIO
HaIllel >KU3HH, JII0O0H COBPEMEHHBIN YENIOBEK IOJIb3YeTCS HABUTALMOHHBIMU CEPBHCAMHU,
NPUIOKEHUSAMHU JJIi MOHMTOpPUHra OOIIECTBEHHOIO TPAaHCIOPTa W MHOTHUMH JPYTUMHU
CEpPBHCAMM, CBS3aHHBIMU C KapTaMU. OTHU TEXHOJIOTMM HCIIOJIB3YIOTCd B COBEPLICHHO
pa3nuuHbIX cdepax, HauMHas OT pPEarMpoBaHUs NpPU YPE3BbIUANHBIX CUTyallUsIX U
3akaHuMBas MapkeTHHroM. Kypc «['eomH(pOpPMAaMOHHBIE TEXHOJOTHH» I103BOJISET
chopmupoBaTh y OOy4arOIIUXCS YCTOMUMBYIO CBS3b MEXAYy HWHGOPMAIMOHHBIM H
TEXHOJIOIMYECKUM HAlpaBICHUSIMU Ha OCHOBE pEabHBIX MPOCTPAHCTBEHHBIX JaHHBIX,
TaKuX Kak a’po(oTochEMKa, KOCMUYECKasl ChEMKA, BEKTOPHBIE KapThl U Jp. DTO MO3BOJIUT
00yyaroluMcs MOJIy4YUTh 3HAHUSI TI0 UCTIOIb30BAaHUIO T€ONH(OPMALIMOHHBIX HTHCTPYMEHTOB
U TPOCTPAHCTBEHHBIX JaHHBIX JJI1 I[OHUMaHMs U U3Y4YEHHS OCHOB YyCTpOMCTBa
OKpY’KalOIIero MHpa U MNPHUPOJIHBIX siBIeHUH. OOydarolyecs CMOTYT pPeaJu30BbIBATh
KOMaH/IHbIE MPOEKTHI B c(hpepe Hccae10BaHusl OKPYXKAIOIIEro MUpa, HayaTh MCIIOJIb30BaTh B
MOBCETHEBHON JKU3HW HABUTAIlMOHHBIE CEPBHUCHI, KOCMHUYECKHE CHHMKH, 3JIEKTPOHHbIE
KapThbl, cOOMpaTh JaHHbIE 00 00BEKTaX Ha MECTHOCTH, co3AaBaTh 3D-00bEKThl MECTHOCTH

(kak oTIeTbHBIC 3[JaHUs, TaK U IEJIbIe TOPO/Ia) U MHOTO€ APYTOe.

Kanaccudukanus nporpaMmpl: TEXHUYECKAs.

HanpasiieHHocTh, 00pa3oBaTe/ibHOW mporpaMmbl:  o0pa3zoBaTelbHas MporpamMma
«I"eonHbOpMAITMOHHBIE TEXHOJOTHUWY» SIBISETCA 00Ie00pa30oBaTeIbHOW MPOrpaMMOM IO

npeaMeTHoi obnactu «TexHomorus.
DOyHKIHMOHAJIBHOE NIPeAHA3HAYEHUEe POrPaMMBbl: IPOEKTHasI.

®opMa opraHu3alMu: rPynnoBas.



AKTYaJIbHOCTD M OTJIMYHMTEIbHbIE 0CO0EHHOCTH MPOrPaMMbI

HoBu3na mporpaMMbl 3akitoyaeTcsi B CO3JaHMM YHHKAIbHOW 00pa3oBaTENbHON CpEelbl,
(dhopMupyrolieii MPOEKTHOE MBIIUICHHE O00YJaromMxcsi 3a CYET TPAHCISIUHU MPOECKTHOTO

crocoba e TeNbHOCTH B paMKax pelIeHHss KOHKPETHBIX MPOOJIEMHBIX CUTYaIUi.

AKTyambHOCTh TIpOTpaMMbI OOYCIIOBJIEHa TeM, 4YTO paboTa Haj 3ajadaMd B paMKax
MIPOEKTHOM JIeATEIBHOCTH ()OPMHUPYET HOBBIM THIT OTHOLICHHS B PAMKaX CHCTEMBI «IIPHPOJIA
— o0mecTB0 — 4YeIOBEK — TEXHOJOTMH», OIpPENeNSIomuil  0013aTeIbHOCTD
9KOJIOTMYECKOM HOPMHUPOBKH NPU OpPraHU3alMK JII000H HEATENbHOCTH, YTO SBISIETCS
NEepBBIM IIaroM K (OPMHUPOBAHUIO «ITOKOJEHUS PA3BUTHA», SBISIOMIETOCS TPEHIOM

Pa3BUTHS COBPEMEHHOT'O O0IIECTBA.

[Iporpamma npeanonaraer GopMUpOBaHUE y OOYUYaAIOLIMXCS MPEICTABICHUH O TEHASHIMAX
B Pa3BUTUHU TEXHUYECKOH cdepbl. HOBBIN TEeXHO-POMBIIIICHHBIH YKIIa] HE MOXET OBITh
MoJIOKEeH B (opMmaT OOIECTBa Pa3BUTHS TOJIBKO HAa OCHOBAaHMM HOBHU3HBI (DPU3MYECKHX
MIPUHILIMAIIOB, HOBBIX TEXHUYECKMX PEIIEHUH M KIACTEPHBIX CXEM B3aUMOACHCTBHA Ha
MOCTUHYCTPUAIIBHOM 3Talle Pa3BUTUS COLIMYMA, a UJed Pa3BUTHsI OOIECTBA HEMPETIOKHO
BKJTIOYAET B ce0s1 TEHACHIINIO K OOPETEeHHIO COHANIPABICHHOCTH aHTPOIIOT€HHBIX (DaKTOPOB,

3aKOHOB pPa3BUTH OHMOC(HEPBI U KyIbTYPHOTO PAa3BUTHSI.

[lenaroruueckas 1eIecOO00pa3HOCTh 3TOM MPOTpaMMbl 3aKIIOYAeTCs B TOM, YTO OHA
SIBIIIETCS [EJIOCTHOW M HEMPEPHIBHOW B TEUEHHE BCETO Mpollecca OOyueHHUs M MO3BOJISET
oOyuarolemMycss Iar 3a IIaroM packpbiBaTh B ce0e TBOpUYECKHE BO3MOXKHOCTU U
caMOpean30BbIBAThCSl B COBPEMEHHOM Mupe. B mporiecce n3ydeHHsi OKpY>Karolero Mupa
oOyJarolmuecsi ToJydaT JOINOJHHUTEIbHOE oOpa3oBaHue B o0macTh HMH(POPMATHKH,

reorpadun, MaTeMaTHKU U (PU3UKH.

OTnuyuTensHOM  OCOOEGHHOCTBHIO  JIAHHOM  MporpaMmbl  OT YK€  CYIIECTBYIOIIMX
00pa30oBaTeNbHBIX MPOTpaMM SIBISETCS €€ HAMpPaBICHHOCTh Ha pa3BUTHE OOYyYAIOUIUXCS B
MPOEKTHON JeSITEIbHOCTH cOoBpeMeHHbIMM MeTonukamu TPU3 m SCRUM c nomoibio

COBPEMEHHBIX TEXHOJIOTHI U 000py10BaHUSI.

Bo3pact o0yuarmmmxesi: o0ydaronyecs 7 KJIacCoB.
Cpoku peanu3anum nporpamMmai: 68 4acos.

HanosnsiemocTs rpynm: 15 yenosek.



Pexxum 3ansiTuid: 1o 2 aKaJICMHUYCCKUX Yaca B HCACIIIO.

DopMbl 3aHATHIA:

- paboTa HaJl pelIeHueM KeHiCoB;

- 1a00paTOPHO-TIPAKTUYECKHIE PabOTHI,
- JIEKIINH;

- MacTep-KJIacchl;

- 3aHATUS-COPCBHOBAHUS,

- BKCKYpCHH;

- IIPOCKTHBLIC CCCCHU.

MeTOI[bI, HCIMOJb3YEMbIC HA 3AHATHAX:

npakTudeckue (ynpaxHeHus, 3a/1a4n);
CIIOBECHBIE (paccka3, Oecea, HHCTPYKTaX, YTEHHE CIIPAaBOYHOM JINTEPATyphl);
HarJsiHble (IEMOHCTpALUs MyJIbTUMEIUIHBIX IPe3eHTalMi, poTorpadun);

npoOsieMHbIE (METObI MTPOOJIEMHOTO H3JIOKEHUSI) — O00yJaromuMest J1aéTcs 4acTh

T'OTOBOI'O 3HAHM,

OBPUCTUYCCKHUC (‘laCTI/I‘lHO'HOI/ICKOBHC) — O6y‘laIOH_[I/IMC$I MpEaOCTaBIACTCA

0ombIIas BO3MOKHOCTE BBI60pa BapUAHTOB;

HICCIIE0BATENbCKIE — O0YJaOIINecs: CAaMU OTKPBIBAIOT U MCCIIEAYIOT 3HAHHUS;
WITIOCTPATUBHO-00BSICHUTEIBHEIC,
PENpPONYKTHBHBIE;

KOHKPCTHBIC U a6CTpaKTHBIe, CHUHTC3 U dHAJIM3, CPaBHCHUC, O606H.[CHI/IG,

a6CTpaTI/Ip0BaHI/IC, KJ'IaCCI/I(I)I/IKaI_II/Iﬂ, cucremMaTrusanmAa, T. €. MCTOAbBI KaK MBICIIMTCIBHBIC

OIICpalru,

WHAYKTUBHBIC, 1ICAYKTHUBHBIC.

1.1.1. Ilenu m 3amaum peanu3alii OCHOBHOM 00pa30oBaTENbHOM MPOTpaMMbl

OCHOBHOTO 00II1eT0 00pa3oBaHus



IIe.m;: BOBJICYCHHC o6yan01111/1X051 B TIPOCKTHYHO HOCATCIBbHOCTD, pa3pa60TKa HAay4YHO-

HCCICAOBATCIIbCKUX N MHKCHCPHBIX ITPOCKTOB.

3agaun:

obyyarowue:

. npuoOpeTeHue | yriIyOJieHHe 3HAHWH OCHOB TPOEKTHPOBAHHUS M YIPABICHUS
IIPOEKTAMH;

. O3HAKOMJICHHE C METOJlaMH U MpuémMaMu cOopa 1 aHain3a HHPOpMaLny;

. o0y4yeHHE TPOBEACHHUIO HWCCICAOBAHWHA, TMpEe3eHTaUUd U  MEXIpeIMETHOU

MO3UIIHOHHOM KOMMYHUKAIINH,

. o0yyeHue paboTe Ha CHELHATM3HMPOBAHHOM OOOpPYIOBAaHMM M B IPOrPaAaMMHBIX
cpenax;
. 3HAaKOMCTBO C XapA-KOMIETEHIUSIMU (TreoUH(OPMAIIMOHHBIMH), TO3BOJISIOLIUMHU

IIPUMEHATh TCOPETUUCCKUEC 3HAHNA Ha IMPAKTUKE B COOTBETCTBHU C COBPEMECHHBIM YPOBHEM

Pa3BUTHS TEXHOJIOTHM.

passusaroujue:

. (hopMupoBaHHE HHTEpECa K OCHOBAM M300peTaTeNIbCKOM AeITeTbHOCTH;

. pa3BUTHE TBOPUECKUX CITIOCOOHOCTEH M KPEaTUBHOTO MBIIIICHUS;

. npuobpereHue omnbita ucnoiab3oBanuss TPU3 mpu ¢opmupoBaHuu coOCTBEHHBIX

UJIe U peIICHUH;

. (¢bopMupoBaHHE TMOHUMAaHMS TPSAMOM U OOpaTHOM CBSI3U MPOEKTAa U CpeAbl €ro

pcaiun3anunu, 3aJ10)KCHUEC OCHOB COHH&J’II)HOﬁ M DKOJIOTHYSCKOM OTBETCTBCHHOCTH,
® Pa3sBUTHUEC I'COMMPOCTPAHCTBECHHOI'O MBIIIJICHUSA

. pazBuTHe CO(MT-KOMMETCHLIUH, HEOOXOAMMBIX Jis YCHEIIHONH paboThl BHE

3aBUCHMOCTH OT BBIOPAHHOM MPOQECCU.
gocnumamesnbHble:

. (hopMUpOBaHHE TPOEKTHOIO MUPOBO33PEHUS M TBOPUECKOTO MBIIIUICHHUS;



° (I)OpMI/IpOBaHI/IC MHPOBO33pCHUA 110 KOMILJIEKCHOM OIICHKE OKpYyKaromero Mmupa,

HaHpaBHeHHOfI Ha €10 IMTO3UTHBHOC N3MCHCHHUC,

® BOCIIUTaHUE COOCTBEHHOI MMO3WIHUKU 110 OTHOIICHUIO K ACATCIBHOCTH WM YMCHHUC

COIIOCTABIIATH €€ C APYTruMHU NMMO3UIHUAMU B KOHCTPYKTUBHOM JUAJIOTE;

. BOCTIMTaHUE KYJIbTYpbl pabOThI B KOMaHJIE.

1.1.2. [puHIMNIBl ¥ TOAXO0Bl K (POPMHUPOBAHUIO 00pa30BATEIBHON MPOTrPAMMBI

OCHOBHOTO 00I1IeT0 00pa3oBaHuUs
[Iporpamma peanuzyercs:

- B HCHpepHBHO'O6pa3OBaTeHLHOI>'I ACATCIIbHOCTH, COBMECTHOM ACATCIIBHOCTH,
OCYH.[GCTBJ'ISI@MOIZ B X0AC PCKUMHBIX MOMCHTOB, I'I€ 06yt1a}01u1/11710;1 OCBanBacCT, 3aKPCILIACT

1 anpoOUpyeT MOTyYeHHBIE YMEHHSI;

- B CaMOCTOSITEILHOMN JCATCIIPHOCTHU O6y‘laIOH_[I/IXCH, rac o6yqa}omm710ﬂ MOXCT BBI6paTB
ACATCIBHOCTL IIO HHTEpPECaAM, B3aHMMOCHCTBOBATL CO CBCPCTHUKAMU Ha PaBHOIIPABHBLIX

MO3UIUSX, PEIIATh TPOOJIIEMHBIC CUTYAllUU U JIP.;

- BO B3aMMOJICHCTBHHU C CEMBIMU JICTCH.

[Tporpamma MOKET KOPPEKTUPOBATHCS B CBSI3U C U3BMEHECHHSIMU:
- HOpMaTUBHO-TIPABOBOM 0a3bl JOIIKOJIBHOTO 00pa30BaHUS;

- BUJOBOM CTPYKTYpPHI TPYIIIL;

- 00pa30BaTEILHOTO 3aMPOCa POAUTEICH.

[Tonxoael kK POPMUPOBAHUIO TPOTPAMMBI:

- JInyHOCTHO-OpHUEeHTHpPOBaHHBIH. Opranuzanus 00pa30BaTENBHOIO Ipolecca ¢ Y4ETOM
TJIaBHOTO KpHUTepusi 3(PGEeKTUBHOCTH OOYydYaIOLIErocs — €ro JIMYHOCTH. MexaHusm —
CO3JIaHME YCJIOBMM JUIsl pa3BUTHSL JMYHOCTH HAa OCHOBE W3Y4YEHHS CIIOCOOHOCTEH

00y4aromIerocsi, ero UHTEPECOB, CKIIOHHOCTEHH.



- HGHTCHBHOCTHBIﬁ. OpFaHI/BaHI/I}I ACATCIBHOCTHU B 06IJ_IGM KOHTCKCTC 06pa30BaTeJleor0

mporecca.

- HeHHOCTHBIﬁ. OpFaHI/ISaHI/IH Pa3sBUTHA W BOCIIMTAHHUA Ha OCHOBC O6IH€‘ICJ'IOB€‘I€CKI/IX

HGHHOCTCﬁ, a TaKKC 3TUYCCKHX, HPABCTBCHHBIX U T. 1.

- KommnereHTHOCTHBIN. @DOpMHUpOBaHWE TOTOBHOCTH OOYYAIOIIMXCS CaMOCTOSITEIBHO

I[ef/'ICTBOBaTB B XO0JI€ pCHICHUA aKTyaJIbHBIX 3a71a4.

- CucteMHbINH. MeTO0I0THYECKOE HATIPaBlICHHE, B OCHOBE KOTOPOTO JIS)KUT PACCMOTPEHHE
00y4aromerocss Kak IEJIOCTHOTO MHOXECTBA 3JICMEHTOB W3 OTHONICHWA W Pa3IMYHBIX

CBs3el MCKIAY HUMH.

- Juanormueckuid. OpraHuzanusi mpouecca ¢ Y4ETOM MPUHIMUNA TUAJIOTa, CYOBEKT-

CYOBEKTHBIX OTHOILICHUH.

- IIpoGnemusbiii. @opMUpOBaHKUE HPOTPaMMbI C MO3MLUN KOMILIEKCHOIO M MOJAYJIBHOTO
MIPECTaBICHHS €€ CTPYKTYphl KaK CUCTEMBI MOJAIPOrpaMM IO 00pa3oBaTelNbHBIM 00JIACTIM

n ACTCKHUM BUJaM ACATCIBbHOCTH, CHOCO6CTBYIOIIII/IM LECJICBBIM OPUCHTHUPAM PA3BUTHUA.

- Kynbryponoruueckuii.  Opranmzamuss  mpouecca ¢ y4éToM  MOTeHIHMala

KyJIbTypOCOOOPa3HOTO COJIePIKAaHMS JTOMIKOJIBHOTO 00pa30BaHYSL.

1.2. IlnanupyemMsbie pe3yIbTaThl OCBOCHHS 00yYarOIMMUCS OCHOBHON 00pa30BaTeIbHOM
porpaMMbl OCHOBHOTO 0011ero odpazoBanus (00s3aTeILHO IPOBEPUTH pa30OMEHUE

110 TUYHOCTHBIM, MPEAMETHBIM H T. 11.)
1.2.1. OOurue MOJIOKEHUS

[IporpamMma naér oOyuaromuMcsi BO3MOXHOCTh MOTPY3UTHCSI BO BCE MHOTrooOpasue
MPOCTPAHCTBEHHBIX  (T€OMH(POpPMAMOHHBIX) TexXHoJorui. [IporpamMma 3HAKOMHUT
oOyJaronmxcsi ¢ TEeOMH()OPMAIMOHHBIMH CHUCTEMaMH U C PA3IUYHBIMU BUJAMU
TCOJaHHbIX, MO3BOJISACT MOJYYUTH 6a3OBBIC KOMIICTCHIIUU II0 C60py JaHHBIX U OCBOUTH

NEPBUYHBIC HABBIKU pa60TBI C JaHHBIMH. HOJ'IyLICHHBIC KOMIICTCHIIMU W 3HAHUA
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MO3BOJIAT 00YyYalOUMMCs MPUMEHUTh MX MOYTH B JIFOOOM HANpaBICHUU COBPEMEHHOTO
peiHKa. OcBOUB IporpaMmy, oOydaromuecs CMOryT BbIOpaTh HanOoJiee HHTEPECHYIO IS
HUX TEXHOJIOTWYECKYIO HaNpaBJIE€HHOCTb, KOTOPOM OHU OyAyT 00ydaTbcsi B paMKax

yrIIyOJIEHHOTO MOYJIS.

[IporpaMMma 3aTparuBaeT Takue TeMbl, Kak: «OCHOBBI paOOThI C IPOCTPAHCTBEHHBIMU
TaHHBIMM»,  «OpHEHTHpOBaHME Ha  MECTHOCTW», «OCHOBBI  (oTorpadum»,
«CamocTosTenpHbIl cOOp JaHHBIX», «3D-MonenupoBaHHe MECTHOCTH M OOBEKTOB
MectHOoCcTH»,  «['eomndopmanmonnsie  cuctemsl (I'MC)», «Busyanuzanus u

[IPE/ICTABICHUE PE3YJILTATOB.

B ocHoBe pa3zpaboranHOil TpOrpamMmbl JEKUT MeToIUYecKuil MHCTpYMEHTapui
(denepanpHOrOo ThIOTOpa bhicTpoBa AHTOHa FOpheBHMYa «CeTh NETCKUX TEXHOMAPKOB

“KBanropuym”. BBOIHBI MOLYIIbY.

[IporpaMma OpHEHTHpOBAaHA Ha JIONOJHHUTEIbHOE O00pa3oBaHHE OOYYaIOIIUXCS

IIKOJIBHOI'O BO3pacTa 7 Knacca.

MakcuManbHOE KOJIHYECTBO 06yqalom1/1xc;1 B I'pyImne — 15 denoBek.

1.2.2. CtpykTypa IUTaHUPYEMBIX PE3YJIHTATOB

[InanupyeMble pe3ynbTaTbl ONUPAIOTCS HAa BEAYLIUE LEJIEBbIE YCTAHOBKH, OTPa’KarOIIHE
OCHOBHOMW, CYIIHOCTHBIM BKJIQJl KaXIOH HM3y4ae€MOH NpPOrpamMMbl B pPa3BUTHE JINYHOCTH,

00yJaromuXxcsi, UX CIIOCOOHOCTEH.
B cTpykType mIaHupyeMbIX pe3yJabTaTOB BBIAEISIOTCS CICAYIOIIUE TPYIIIIbI:

1. JIuuHOCTHBIE pe3yabTaThl OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHONW IMPOTrpamMMbl

npeaAcTaBJICHBI B COOTBETCTBUH C FPYHHOP’I JIMYHOCTHBIX PE3YJILTATOB.

2. MertanpenMeTHbIe pe3yabTaThl OCBOSHHS OCHOBHOW 00Pa30BaTENbHOW MPOTPAMMBI

MPEICTABICHBI B COOTBETCTBHHU C MOATPYIIIAMU YHUBEPCAIBHBIX YU€OHBIX JEHCTBUH.



3. IlpenmeTHble pe3ynpTaTbl OCBOCHHS OCHOBHOW 00pa3oBaTeNbHON MpOrpaMMbl

MPEACTaBICHBI B COOTBETCTBUU C TPYNIIAMU PE3YJIBTATOB YIEOHOTO MIPEIMETA.

1.2.3. JInuHOCTHBIE PE3YABTATHI
IIpozpammmbie mpebosanus K ypo6Hio 60CRUMAHHOCIU (TUYHOCMHbIE PE3YIbmambl):

—  chOpPMHUPOBAHHOCTh  BHYTPEHHEH  MO3MIMU  OOYYaromIerocsi,  SMOIMOHAIBHO-

TTOJIOXKHUTECIIBbHOC OTHOIICHUC 06yqalomeroc5{ K IIKOJIC, OpUCHTALIUA HAa ITO3HAHUC HOBOI'O,
— OpUCHTAlUA HA 06pa3eu MOBCACHUS «XOPOIICTO YUCHUKAN;

— c(hopMHPOBAHHOCTh CaMOOIICHKH, BKJIIOYAsi OCO3HAHWE CBOMX BO3MOXKHOCTEH B yUCHUH,
CIIOCOOHOCTH aJIeKBAaTHO CYAHWTh O MPUYHHAX CBOETO yclexa/Heyclexa B YYCHHH;, YMEHUE

BUJIETh CBOU JIOCTOMHCTBA M HEJJOCTATKH, YBaXaTh ce0s U BEPUTh B YCIIEX;
— c(popMHUPOBAHHOCTh MOTUBALIMY K YU€OHOH 1€ATEIbHOCTH;

— 3HAHME MOPAIbHBIX HOPM M C(HOPMUPOBAHHOCTH MOPAIBHO-3TUUYECKUX CYKICHHIA,
CHOCOOHOCTh K PEIIEHUI0 MOPAJIbHBIX IPOOJIEM Ha OCHOBE KOOPAMHALMK PA3IMYHBIX TOYEK
3peHusi, CIOCOOHOCTh K OLIEHKE CBOMX IOCTYNKOB U JEHUCTBUH JPYruX JIOJEH C TOUYKU

3peHusi COOMIOACHUS/HAPYIIEHUSI MOPATBHONH HOPMBIL.
IIpoepammmvie mpebosanus K ypoHio pas3eumusi:

— c(OpMHPOBAHHOCTH MPOCTPAHCTBEHHOTO MBIIIUICHHS, YMEHHE BHIETh 00BEM B TUIOCKHX

npeaMeTax;
— yMeHue o0pabaThiBaTh U CUCTEMATH3UPOBATEH OOJIBIIIOE KOJTUIECTBO HHPOPMAIIHH,

- C(bOpMI/IpOBaHHOCTB Kp€aTHBHOT'O MBINUJICHHWA, IOHUMAaHWEC IMMPHUHIUIIOB CO3JaHUSA HOBOI'O

MPOAYKTA;
— c()OpMUPOBAHHOCTh YCUIYUBOCTH, MHOT033]a4HOCTH;

- C(i)OpMHpOBaHHOCTI) CaMOCTOATCIIBHOIO IMOAXO0Ja K BBIIIOJIHCHUIO PpPa3jIMYHBIX 3ajadq,

yMeHue paboTaTh B KOMaHJIe, yMEHHUE MPABIIBHO AETIETUPOBATH 3a/1aUH.

1.2.4. MeTtanpeaMeTHbIE PE3yJIbTAThI
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I'eorpadus
BeIlTycKHUK HayduTCS:

. BBIOMpAaTh HMCTOYHUKM Teorpaduueckod  uHpopmanuu (kaprorpaduyeckue,
CTaTUCTUYECKUE, TEKCTOBBIE, BUIE€0- U (OTOU300paKEHUS, KOMIIBIOTEpHbIE 0a3bl TaHHBIX),

AZICKBATHBIC PEITACMBIM 3a/ladaM;

. OpPUEHTHPOBATHCS B MCTOYHUKAX reorpaduueckoit uHbopMaluu
(kapTorpaduueckne, CTaTHCTHUYECKHUE, TEKCTOBbIC, BHUACO- ©  (HOTOM300paKeHNUs,
KOMITBIOTEPHBIE 0a3bl JaHHBIX): HAXOIUTh U H3BJICKaTh HEOOXOIUMYI WH(GOPMAIIUIO;
ONpeNensTh M  CpPaBHMBaTh  KAYECTBEHHbIE M  KOJWYECTBEHHbIE  IOKa3aTellu,
XapakTepusyromue reorpadpudeckue OOBEKTHI, MPOLECCHl W SBJICHHS, UX IOJIOKEHUE B
MPOCTPAHCTBE MO reorpauueckuM KapTaMm pa3HOro COJEP)KaHUS U JPYTMM HCTOYHUKAM;
BBISIBIISATD HEJIOCTAIOIIYIO, B3aUMO/IOTIOTHSIOIIYIO u/unm MIPOTUBOPEUYUBYIO

reorpaduueckyro HHPOPMAIUIO, MPEJACTABICHHYIO B OJHOM WM HECKOJIbKUX UCTOYHHUKAX;

. OpEACTaBIATh B pPa3iIWYHbIX ¢opmax (B BuAEe KapThl, TaOmuipsl, rpaduka,
reorpapuueckoro OnucaHus) reorpapuueckyro HHGOpMaIHio, HEOOXOIUMYIO Ul pEIIeHUs

y‘IC6HBIX " IIPAKTUKO-OPUCHTHUPOBAHHLIX 3a14a4.
BBIHYCKHI/IK TOJIYYUT BO3MOXKHOCTb HAYYUTHCA:
® MOZACIINPOBATH reorpa(bnqecxne 00BEKTHI U SIBJICHHA,

° IMPUBOAUTE MPUMEPHI MPAKTUYCCKOIO HCIOJB30BAHUA reorpa(bﬂqecxnx 3HaHUM B

Ppa3INIHbIX 001acTax ACATCIIBHOCTH.

MaremaTuka

Craructuka u Teopusi BEpOSTHOCTEH

BbInmycKkHHUK Hay4duTCS:

. MIPEICTABIIATH TaHHBIE B BUJIE TAOJIHII, TUATPAMM;

. yuTaTh HHGOPMAITUIO, IPEJACTABICHHYIO B BUEC TaOJIHUIIbI, THArPAMMBI.

B noBceHeBHOM JKM3HU U IPU U3YYEHHUU JPYTHX MPEIMETOB BHIITYCKHUK CMOXKET:
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. U3BJIEKaTh, UHTEPIPETUPOBATH U MPEOOPA30BbIBATE HHPOPMALINIO, TPEACTABICHHYIO
B TaOnuIax M Ha Juarpammax, OTpaKalolIlyl0 CBOMCTBa M XapaKTEPUCTHKU peaslbHbIX

MPOLECCOB U SIBJICHUIA.
Harnsanas reomerpus
I'eomeTpuueckue Gurypsl
BelntyckHHMK HayuuTCs:

. onepupoBaTh Ha 0a30BOM ypOBHE MOHATUAMHU: (PUTI'ypa, TOUKA, OTPE30K, MHpsMasd,
Jy4, JJOMaHasi, yrojl, MHOrOYrOJIbHHK, TPEYTOJIbHUK U YETBIPEXYTOJBHUK, IPSIMOYTOJIBHUK U
KBaJIpaT, OKPYXHOCTb U KpYT, NPSAMOYTOJbHBIA Napajuienenunen, Kyo, map. M3obpaxars

n3ydaemble GUTyphl OT PYKU M C TIOMOIIBIO JIMHEHKU U ITUPKYIIS.

B noBce1HEBHOM KU3HU U NIPU U3YUYEHUU JPYIUX IIPEIMETOB BBITYCKHUK CMOKET:

. pelaTh MPaKTHYECKUE 3a/1a41 C PUMEHEHUEM MTPOCTEHIIINX CBOUCTB (Uryp.
N3mepenus u BIUUCIEHUS
BeIntyckHHMK HayuuTes:

® BBIIIOJIHAT HM3MCPCHUC  JIMH, paCCTOﬂHHfI, BCJIMYMH YIJIOB C IIOMOIIbBIO

WHCTPYMEHTOB JUUISl U3MEPEHUM IJINH U YIJIOB.

dusuka
BrInmyckHHUK HAy4uTCS:

® CO6J'II-O,Z[aTL IIpaBuJIa 0€e30I1acCHOCTH H OXpaHbl Tpylda IIpU pa60Te C y‘IC6HBIM n

71a00paTOPHBIM 000PYTIOBAHUEM;

. NOHUMATh TPHUHLMUIBI JEHCTBUS MAIIMH, MPUOOPOB M TEXHUYECKUX YCTPOWCTB,

YCJI0BUA UX 0€e30I1aCHOI0 UCITOJIb30BaHMs B HOBce,I[HeBHOfI KU3HU,

. UCIIOJIb30BaTh MPU BHIMOJIHEHUH YUY€OHBIX 3a]]a4 HAyYHO-TIONYJISPHYIO JIUTEPATypy O

(bHSI/ILIGCKI/IX SABJICHHUAX, CIIPABOYHBIC MaTCPUAJIbI, pECYPCBl HHTCPHETA.

NudopmaTuka

BbInycKHUK Hay4YHUTCS:
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® pa3jindyaTtb BUBL I/IH(I)OpMaI_II/II/I o crocobam eé BOCIHIpUATUA YCIOBEKOM U II0

crocobaM eé MMpEACTABICHHA HA MaTCPUATIbHBIX HOCUTEIIAX

. OPUBOJIUTH MPUMEPbl HWH(OPMAIMOHHBIX TPOILECCOB (MPOLIECCOB, CBS3aHHBIX C

XpaHeHueM, npeoOpa3oBaHUEM U Nepeiadeil JaHHBIX) B dKUBOU MPUPOJIE U TEXHUKE;

. knaccudumponath cpeactsa UKT B cooTBeTcTBUM ¢ KPYroM BBIIOJHSAEMBIX 3a/1a4.

MatemaTHdecKkue OCHOBBI I/IH(i)OpMaTI/IKI/I
BBIHYCKHI/IK TOJIYYHUT BO3MOKHOCTD:

. MO3HAKOMUTBLCS C MpUMEpaMU MATEMaTHYECKUX MOJENIed U HCIOIb30BaHUEM
KOMITBIOTEPOB MPHU WX aHalM3e; MOHATh CXOJACTBA U PA3IUYUi MEXKIYy MaTeMaTH4YeCKOU
MOJIENIBI0O O0BEKTa W €ro HaTypHOM MOJEJIbI0, MEXAy MaTeMaTHYeCKOd MOJEIbI0

00BEKTA/SIBJIICHUS U CIIOBECHBIM OIIUCAHUEM.

Hcnonp3oBaHne MporpaMMHBIX CHCTEM M CEPBHCOB
BoInmyckHUK HAy4UTCS:
. KJaccuuIUpoBaTh (Gailiibl O TUITY U UHBIM MapaMeTpam;

® BBIIIOJIHATH OCHOBHBIC onepannuu C q)aﬁHaMH (CO3I[8.BaTB, COXPAaHATD,

peaaKTUPOBaTh, YAAIATH, ApXUBUPOBATH, «PACIIAKOBBIBATEY» apXUBHbBIE (aiiIbl).

BBIHYCKHI/IK OBJIAACCT (KaK pe3yiibTaT NPUMCHCHHA HNPOI'PAMMHBIX CUCTEM U HHTCPHECT-

CEpPBHUCOB B JaHHOM Kypce U BO BCEM 00pa30oBaTEILHOM MPOIECCe):

. HaBbIKaMH pabOTbl € KOMIBIOTEPOM; 3HAHUSAMH, YMEHUSAMH U HaBbIKaMH,
JIOCTaTOYHBIMH /Il pabOThl C pa3IUYHbIMU BHJAMU NPOTPAMMHBIX CUCTEM M HHTEPHET-
cepBUCOB ((ailoBble MEHEIKEephl, TEKCTOBBIC PENAKTOPBI, SJIEKTPOHHBIC TaOIHIIBI,
Opay3epbl, TOHCKOBBIE CHCTEMBI, CJIOBapH, OHJIEKTPOHHBIE SHIMKIONEINH); YMEHUEM

OITMChIBATH pa60Ty OTUX CHCTEM H CCPBHCOB C HCIIOJIb30BAHHCM COOTBGTCTBYIOH_ICﬁ

TCPMHHOJIOTUH,
. pa3IMuHbIMU (OpMaMH MPECTABICHUS JAaHHBIX (TaOJUIbI, TUATPAMMBI, TpaQUKU U
T. 1.);
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° IMO3HAKOMHUTCA C TPOTpaMMHBIMU CPEACTBAMU IJIsL pa60TBI C ayAuOBHU3YyaJIbHBIMU

JTAHHBIMU ¥ COOTBETCTBYIOIINUM MOHSATHHHBIM aIlIapaToM.
BbInycKHHUK TOTYyYUT BO3MOKHOCTD (B JaHHOM Kypce M MHOM y4eOHOM 1eaTeIbHOCTH):

® IMPAaKTHUKOBATLCA B HCIIOJIb30BAHHMHU OCHOBHBLIX BHUIOB IIPHUKIIAAHOI'O IIPpOrpaMMHOIO

obecnieueHus (peaaKkTOPhl TEKCTOB, AIEKTPOHHBIE TaOIUIIBI, Opay3epsl U Ip.);

® IIO3HAKOMHUTHECA C MPpUMEPAMH UCIIOJB30BaHUA MAaTEMAaTHYCCKOTO MOJACIIMPOBAHUA B

COBPEMEHHOM MHpE;

® MO3HAKOMHTHCS C ITOCTAHOBKOM BOIIpOCa O TOM, HACKOJIBKO JOCTOBCPHA IMOJTYyUCHHAA
I/IH(bOpMaIII/IH, MOAKPCIUICHA JIK OHAa J0Ka3aTCJIbCTBAMU IMOJJIMHHOCTHU (HpI/IMepI HaJIM4Hue
BHCKTpOHHOfI HOIIHI/ICI/I); IIO3HAKOMUTHECA C BO3MOXXHBIMHM IIOAXOJaMHUM K  OICHKE

AOCTOBCPHOCTU I/IH(I)OpMaI_[I/II/I (anMep: CPAaBHCHUC NAHHBIX U3 PA3HBIX I/ICTO‘lHI/IKOB);
° IMO3HAKOMHUTBHCA C IPUMEpPAMU HUCITOJIB30BAHUA UKT B COBpPCMCHHOM MHPCE;

° MOJIY4YUTb MMPCACTABJIICHUA O p060TI/I3I/IpOBaHHBIX yCTpOfICTBaX U UX HUCIIOJb30BaHHUU

Ha IIPpOU3BOJACTBC H B HAYUYHBIX HUCCICAOBAHUAX.

TexHomorus

Pesynbratbl, 3asBieHHbIE 00Opa3zoBarenbHOM mporpammoit «TexHomorus» mo Onokam

COACPIKaHUA

CDOpMPIpOBaHI/Ie TEXHOJIOTMYECKOM KYJIBTYPbl U HNPOCKTHO-TCXHOJIOTMYCCKOTO MBIINJICHUA

oOyuaromuxcs
BbInmycKHUK Hay4YUTCS:

° CJICAOBaTb TCXHOJOI'MHU, B TOM YHCJIC B MPOLECCC HN3TOTOBJIICHUS CY6’I>€KTI/IBHO

HOBOI'O IPOAYKTA;

° OLCHUBAThL YCJIIOBHUA TNPUMCHUMOCTH TCXHOJIOTHUHM, B TOM YHUCIC C MMO3UITHM

JKOJIOTHYECKOU BaHlHH_[éHHOCTI/I;

. MPOrHO3UPOBATH MO W3BECTHON TEXHOJOTMH BBIXOJBI (XapaKTEPUCTHKHU MPOIYKTA) B
3aBUCHUMOCTH OT W3MEHEHHUsI BXOJO0B/MapaMeTpoOB/pecypcoB, IPOBEPSATh MPOTHO3bI OMBITHO-
SKCIEPUMEHTAIBHBIM MYTEM, B TOM YHCJIE CaMOCTOATENBbHO IUIAHUPYSd TaKOro poja

JKCIIEPUMEHTBI;
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® B 3aBUCHUMOCTHU OT CUTyallUW ONTUMH3UPOBATH 0a30BbIE TEXHOJOTHH (3anaTHOCTB
— Ka‘—IeCTBO), MMPOBOAWTH aHAJIN3 AJbBTCPHATUBHBLIX PECYPCOB, COCAUHATL B e)]I/IHBIﬁ I1aH
HECKOJILKO TEXHOJIOTHH 0e3 HX BUAOU3SMCHCHHA [JIA TIOJYUYCHHUSA CJIOKHOCOCTABHOI'O

MaTepUaAIbHOTO WIIK MH(POPMALIMOHHOTO MPOIYKTa;
. IIPOBOJUTH OLICHKY U MCIIBITAHHUE ITOJYYEHHOTO IIPOIYKTa;

° IIPOBOJAUTL aHAJIU3 HOTpG6HOCTGfI B TCEX MWW HHBIX MATCPHAILHBIX HJIN

MH(POPMAIMOHHBIX MPOTYKTaX;

® OIMMUCBIBATH  TCXHOJIOTMYCCKOC  PCIICHUC C nmoMompbprO  TCKCTA, PHUCYHKOB,

rpau4ecKoro U300paxeHus;

® AHAJIM3UPOBATH BO3MOXHBIC TCXHOJIOTHYCCKHUC peuicHusd, ONPCACIIATh ux

JIOCTOMHCTBA M HEAOCTATKH B KOHTEKCTE 3aJJaHHOMN CUTyalluu;

° IIPOBOAUTL MW  AHAJIMU3UPOBATH pa3pa60TKy u/unu pcalin3anio NPHUKIIaJHBIX

IIPOCKTOB, MPCAIIOararonmx:

. oTpefieNIeHUe XapaKTePUCTHUK U pa3paboTKy MaTepUaIbHOrO MPOJIYKTa, BKIIOYAsl €ro
MojenupoBaHue B WHGOPMAIMOHHON cpene (KOHCTPYKTOpE), BCTpauBaHUE CO3JaHHOTO

MH(OPMaLIMOHHOTO MTPOJYKTA B 3a/1aHHYI0 000JIOUKY,

. M3TOTOBJICHUE WH(OPMAITMOHHOTO MPOAYKTA MO 3aJJaHHOMY QJITOPUTMY B 3aJaHHOU
000JI04KE;
. MPOBOJIUTh W aHAIM3UPOBATH Pa3pabOTKy W/WIM peaTu3alio TEXHOJOTUYECKHUX

IIPOEKTOB, MPEAIOJAratoIINX:

— ONTHMHU3AIMIO 3aJaHHOTO CIOco0a (TEXHOJOTHH) TMONYYCHUS TPEOYIOIIEerocs

MaTCpHUAJIBHOI'O IMTPOAYKTA (I'IOCJ'IC €To IIPUMCHCHUS B COOCTBEHHOM HpaKTI/IKC),

— pa3paboTKy (KOMOMHMpOBAaHUE, U3MEHEHUE MTapaMeTPOB U TpeOOBaHMI K pecypcam)
TEXHOJIOTUM TOJYYEHUS MaTepUaTbHOTO W HH(GOPMAIMOHHOTO TMpPOJYKTa C

3aJaHHbBIMHU CBOﬁCTBaMH;

. OPOBOAMTh M  AHAJIM3UPOBATH pa3pabOTKy W/MIU pealu3aluio  IMPOEKTOB,

npearnojararonmx:

— IaHupoBaHue (pa3paboTKy) MAaTepUaIbHOTO MPOAYKTa B COOTBETCTBHH C 3ajiaucit
COOCTBEHHOW  JeATENbHOCTH  (BKJIIOYAsh  MOJEIMPOBAaHHE ©  pa3paboTKy

JIOKYMEHTAIUN),
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— IJIaHUPOBAHUEC (pa3pa60TKy) MaTCprUaJIbHOI'O NPOJAYKTa Ha OCHOBEC CaAMOCTOATCIIBHO

MIPOBEIEHHBIX MCCIIEAOBAHUN MOTPEOUTETHCKUX HHTEPECOB.

BI)IHYCKHI/IK IIOJIYYHUT BO3MOKHOCTDb HAYYUTBCA:

. BBISIBIISITH U (OPMYIUPOBATH MPoOIeMy, TpeOYIOIIyI0 TEXHOJOTHYECKOTO
pelieHus;
. Monu(UIMPOBATh  HMEIOIIMECS  NPOAYKTBI B~ COOTBETCTBUU  C

CUTYaIHei/3aKka30M/TIOTPEOHOCThI0/3a1aueil  TeITeTbHOCTH W B COOTBETCTBUH C HUX

XapaKTePUCTHUKAMU pa3padaThIBaTh TEXHOJIOTHIO HA OCHOBE 0a30BOM TEXHOJIOTHU;

° TCXHOJIOTM3UPOBATH CBOH OIIBIT, IPEACTABIIATHL HA OCHOBE PCTPOCIICKTUBHOI'O
aHallu3a H yHI/I(l)I/IKaI_II/II/I JACATCIBbHOCTHU OIIUCaHUC B BUIC HHCTPYKIUU NI

TEXHOJIOTHYECKOM KapThlI.

1.2.5. IlpenmeTHbIE pE3yabTAThI

Ilpocpammuvie  mpebosanus K  3HAHUAM  (Pe3yibmamvl — MeopemuyecKoll

NnO020MOBKU):

. npaBuiIa 0e30mMacHON pabOThl ¢ IMEKTPOHHO-BBIYUCIUTEIFHBIMI MaIIUHAMU

" CpeaACTBaMU IJId c60pa MMPOCTPAHCTBCHHBIX TAHHBIX,

* OCHOBHBIC BUJIbI ITPOCTPAHCTBCHHBIX JaHHBIX,
® COCTAaBHLIC YaCTU COBPEMCHHBIX FCOHHq)OpMaHHOHHLIX CCPBUCOB;
. npodecCHOHAILHOE ~ MPOrpaMMHOE  o0ecriedueHue s 0OpabOTKU

MMPOCTPAHCTBCHHBIX JAHHBIX]

. OCHOBBI U TIPUHIIHITEI a3POCHEMKH,

. OCHOBBI M TIPHUHIIUIIBI pa0OTHI TJIOOATBHBIX HABUTAIIMOHHBIX CITyTHUKOBBIX
cucreM (I'HCC);

. NPE/CTAaBICHIE W  BHU3yaJHW3alusi IMPOCTPAHCTBEHHBIX  JaHHBIX  JUIS

Hel’IpO(pCCCI/IOHaJ'IBHLIX HOJ'IBBOB&TGJ'ICIZ;
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. npuHIMIbE 3D-MoeMpoBaHus;
. YCTPOHCTBO COBPEMEHHBIX KapTOorpaduyeckix CEpBUCOB;

° MMpEaACTaBJICHUC n BU3YyaJIU3alluAa MNPOCTPAHCTBCHHBIX  JAHHBIX  JJIA

HenpoQeccHOHaIbHbBIX MOJIb30BATENEH;
. nemuppupoBaHue KOCMUYECKUX U300pakeHUi;

. OCHOBBI KapTorpaduu.

IIpocpammmvie mpedosanus K YMEHUAM U HAGLIKAM (Pe3yabmamsl NPAKmMuiecKkol

N0020MOBKU):

. CaMOCTOSITEJIFHO peIIaTh MOCTaBJICHHYIO 3ajjady, aHAIM3UPYsSd U MoAOupas

MaTepualibl U CpEeACTBA AJIA eé pCLICHUA;

° CO31aBaThb U paCCUUTBIBATDH MOJIETHBIN IJ1aH I OCCITMIIOTHOTO

JICTATCJIbHOI'O aIlllapara,

. oOpabaTbiBaTh a’pOCBEMKY M MOJy4aTb TOYHblE OPTOQOTOINIAHBI U

ABTOMAaTHU3UPOBAHHBIC TpéXMCpHBIe MOACIN MECTHOCTH,

. MoaeupoBaTh 3D-00BEKTHI;

. 3aIIUIIaTh COOCTBEHHBIE MPOCKTHI;

. BBITIOJTHSTH OIU(PPOBKY;

. BBITIOJIHATH MMPOCTPAHCTBEHHBIN aHAIN3;

. CO3/1aBaTh KapThl;

. CO3/aBaTh MpocTeime reorpaguueckue KapThl pa3InIHOTO COIEPIKAHUS;

. MOJICJIMPOBATH Teorpadudeckre OObEKTHI U SBIICHHUS;

. MPUBOJNTh TPHUMEPHl TPAKTUUECKOTO HCIOJIB30BAaHUS TreorpaduuecKux

3HAHHI B Pa3InYHBIX o0JracTax JACATCIIBHOCTH.
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1.3. Cucrema OLCHKU HNOCTHKCHUS INIAHUPYCMBIX PE3YJIbTATOB OCBOCHUSA OCHOBHOH

00pa3zoBaTebHON MTPOTrpaMMbl OCHOBHOTO 001IIeT0 00pa30BaHuUs
Bupl koHTpOIIS:
- IPOMEXKYTOYHBII KOHTPOJIb, TPOBOJIUMBIN BO BPEMsI 3aHATHH;
- UTOTOBBIM KOHTPOJIb, IPOBOAUMBIN TIOCIIE 3aBEPIICHUS BCEl y4eOHON MPOrpaMMBI.
@DopMBI IPOBEPKHU PE3yIbTATOB:
- HaOJIroIeHKe 32 00YUYAIOIUMUCS B TIPOIIECCE pabOTHI;
- UTPBI;
- MHAWBUAYAJIbHBIC U KOJIJICKTUBHBLIC TBOPUCCKHUEC pa6OTI)I;
- 6eceibl ¢ 00YYarOMIMMHUCS U UX POJIUTEISIMH.
@DopMBI TOIBEICHHSI UTOTOB:
- BBITIOJTHEHUE MTPAKTHYECKUX PadoT;
- TECTHI,
- QHKETBHI;
- 3aIMTa TPOEKTA.

Hroropas arrecranus 06yqafomnxc51 MMPOBOAUTCA 1O PE3yJibTaTaM IOATOTOBKU U 3alUTHI

IIPOCKTA.

I[J'IH OLCHUBAHUA JCATCIIbHOCTH o6yqa}oumxc51 HCIOJIB3YKOTCSI HHCTPYMCHTBI CaMO- H

B3aMMOOLICHKU.

2.2. TlpumepHble mporpamMmbl y4eOHBIX mpeameroB, kypcoB (YTIL, rae kak mpumep
nponucano «Keiic 1 — 10 wacoB», mocne KpaTKoe ONUCAHUE, YTO 3TO 3a KEWc, OMMCAHHE

I104aCOBOC BBIHOCHM YK€ B CaM KeﬁC).

HpI/IMepHOC y‘-IC6H0-TeMaTI/I‘-ICCKOe TJTaHUPOBAHUC!
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/1

Paznen nporpamMmMsel yueGHOTO Kypca

KonnuectBo
4acoB

3nakomcTBO. TexHuka Oe3omacHocTH. BBogHoe 3ansTue («MeHsis
MUDPY).

Beenenne B reouHdopmanmoHHble  TexHojoruu. Keiic  1:
«CoBpemeHnHblIe KapThl, njn Kak onucarb 3eMinro?».

Ketic 3HakoMuT 00y4aromuxcs ¢ pa3HOBHIHOCTSIMH JaHHBIX. Permas
3ajjauy Keiica, 00yJaronmecs MpoXoIsT CAeIyIoe TEMAaTHKU: KapThl
U OCHOBBl HX (POPMHUPOBAHUS; H3YyYEHUE YCIOBHBIX 3HAKOB M
MPUHLIMAIIOB MX OTOOpakKeHHs Ha KapTe; CUCTEMbl KOOpAUHAT H
IPOEKUUHA KapT, MX OCHOBHBIE XapaKTEPUCTUKU U BO3MOKHOCTH
OpUMEHEeHHs; Maciutad W Jp. BCIOMOTaTelIbHbIE HWHCTPYMEHTHI
(bopMHpOBaHUS KapThl.

Ketic 2: «'nobansHoe mo3unponupoanue “Haiiau ce®s Ha 3eMHOM
miape”».

HecmoTpss Ha TO, YTO HaBUTATOPHl U CHOPTUBHBIE TPEKEPHI CTAIH
HEOTHEMJIEMOM YaCThI0 HAIIEW KWU3HU, MAJIO KTO 3HAET MPUHIMI HX
pab6ortsl. [Ipoiias keiic, oOyuaromuecs: y3narotr npo ['JIOHACC/GPS
—  OpUHOUNBI  paboThl, MCTOPUIO, COBPEMEHHBIE CHCTEMBI,
npuMmeHenue. [lpumenenme morrepoB. Busyammzaiusi TEKCTOBBIX
JTaHHBIX Ha KapTe. Co3aaHue KapThl UHTEHCUBHOCTH.

®doTorpaduu 1 MaHOpaMsbl.

Pasgen, DOCBAEHHBIA UCTOPUM W INPUHLUNAM  CO3JaHHUA
¢dororpaduu. OOydaronyecs MO3HAKOMATCA C TEXHUKOM CO3MaHMS
dororpaduu, MO3HAKOMATCS C  BO3MOXKHOCTSAMHU  IPUMEHEHHS
doTorpaduu Kak CpeacTBa CO3aHMsI YeT0-Tru00.

OcHoBbl aspodoTochéMk. [IpuMenenne 6eCIUIOTHBIX aBUAIMOHHBIX
cucteM B a3podorocbémke. Keiic 3.1: «/lng uvero Ha camom nerne
HYXXEH OeCTMIIOTHBIH JIETaTeIbHbIN anmapaT?y.

OOBEMHBII KEHC, KOTOPBIN MO3BOJIUT 00YYAIONIMMCSI OCBOUTH ITOJTHYIO
TEXHOJIOTMYECKYI0  LENOYKY, HCIOIb3YEMYHD  KOMMEPUYECKHMH
KOMITAaHHSIMHU. Y CTPOWCTBO M MpUHIHUIBI PyHKIIMoHNUpoBaHus BILIA,
OCHOBBI (DOTO- U BHACOCHEMKHU M NMPUHIUIIOB Neperayu uHpopMauu
¢ BILUTA, o6pabotka nanueix ¢ BIUIA.

27
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6 Keiic 3.2: «M3MeHeHne cpenibl BOKPYT LIKOJIBD. 10
[Ipomomwkenne keiica 3.1. OOyuwarommecsi, uMesT B CBOEM
pachopsiKeHUH 3JeKTpOHHYI0 3D-monens IIKOJbI, TPOAOHKAIOT
BHOCUTh M3MEHEHMsI B MPOAYKT C IEJbI0 OJIarOyCTpOWCTBA paiioHa.
OOyyaromuecss TPOJOKAIOT COBEPIIEHCTBOBATh CBOW HaBBIK 3D-
MOJEIMPOBAHUS, 3aBEPILAs POEKT.

7 [ToaroToBKa 3aIIUTHI MPOEKTA. 5
8 3ammTa MpoeKTOB. 2
9 3akmrounTeabHOe 3aHsATHe. [loBeIeHUE UTOTOB paOOTHI. 2

2.2.1. O01mume noJI0KEeHU

[IporpaMmma  «'€OMH(pOpPMAIIMOHHBIE  TEXHOJIOTMM», SIBISISICH  HEOOXOJUMBIM
KOMIIOHEHTOM 001I1er0 00pa3oBaHMs BCEX 0OYUYaIOIIMXCs, TPEIOCTaBIIET UM BO3ZMOKHOCTh
MPUMEHITh Ha TMpPaKTUKe 3HAHUS OCHOB Hayk. [Iporpamma sBisieTcss (QakTHUECKH
€MHCTBEHHBIM IIKOJIbHBIM y4e€OHBIM KypCOM, OTPaKalOIIMM B CBOEM COJIEpP:KaHUU OOIIHe
MPUHLMIIBL [IPeoOpa3yrouleil JesTeIbHOCTH YeJIOBEKa M BCE AaCMEKThl MaTepuaibHOU
KynbTypsl. Kypc HampaBieH Ha oOBIaJieHHe OOYYalolIMMHCS HaBbIKAMHM KOHKPETHOMH
MPEIMETHO-TIpeoOpa3yomeil  JesSTeNbHOCTH,  CO3JaHME€  HOBBIX  IIEHHOCTEH, 4YTO,
HECOMHEHHO, COOTBETCTBYET MOTPEOHOCTSIM pa3BuTus obmectsa. B pamkax «TexHomorum»
MIPOUCXOUT 3HAKOMCTBO C MUPOM Mpodeccuil U opueHTalus o0ydyaroumxcs Ha padoTy B
pa3nuyHbIX cepax OOIIECTBEHHOTO IPOM3BOJACTBA. TeM camMbIM 0OOecreYnBaeTcs
IIPEEMCTBEHHOCTh ~ MepexoAa olydammuxcs oOT o0mero K HpoQecCHOHATbHOMY

00pa30BaHUIO U TPYJOBOU JAESATEIBHOCTH.

[Iporpamma  mpenmera  «TexHomorusi»  oOecredynBaeT  (GopMupoBaHHE Y
00y4aroImuXxcss TEXHOJOTHYECKOTr0 MbIIUIeHHsS. (CXeMa TEXHOJOTUYECKOTO MBIIUICHUS
(moTpeOdHOCTh — 11€7Ib — CIOCO0 — pe3ysbTaT) MO3BOJISIET HauboJiee OPraHUuYHO PEelIaTh
3a/la4yi yCTAaHOBJICHUA cBsI3el MCKIY O6pa3OBaT€JIbHLIM U KU3HCHHBIM IMPOCTPAHCTBOM,
00pa30oBaTeNbHBIMH PE3YIbTaTaMH, MMOJYYCHHBIMU MPU U3YUYECHUU PA3IUYHBIX MPEIMETHBIX

obnacteil, a TaKke COOCTBEHHBIMH OOpa30BaTEIIbHBIMU pe3yJbTaTaMu (3HAHUSMU,
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YMEHUSIMH, YHUBEPCAIbHBIMU YY€OHBIMU ACHCTBHSIMH U T. 1I.) U >KU3HEHHBIMH 3aJladyaMu.
Kpome Toro, cxema TEXHOJIOTHYECKOTO MBIIIJICHHUS TTO3BOJISIET BBOJIUTh B 00pa30BaTEIIbHBIN
MpOLECC CUTYallMW, JAIONIME ONBIT NPHUHATHS NparMaTUYHBIX PpEIICHU Ha OCHOBE
CcOOCTBEHHBIX 00pa30BaTENbHBIX PE3yIbTATOB, HAUWHAS OT PEIICHHUS OBITOBBIX BOIPOCOB U
3aKaH4YMBasl PEIICHUEM O HaNpaBIEHUSIX TMPOJODKEHUST O00pa30BaHUs, IOCTPOCHHEM
KapbepHbIX W JKU3HEHHBIX IUTaHOB. Takum o6pazoMm, mporpamma «I'eomHbopMaTuka»
Mo3BOJIsIeT CHOPMHUPOBATH Y OOYYAIOIMIMXCS PECypC MPAKTUUYECKUX YMEHHH U OIIbITa,
HEOOXOIMMBIX MJII Pa3yMHOW OpraHU3allii COOCTBEHHOW >KM3HH, CO3MAET YCIIOBUS IS

Pa3sBUTHUA HHULIUATUBHOCTH, I/I306peTaTeHLHOCTI/I, THOKOCTH MBIIILICHHUS.

Y4eOHO-BOCIIUTATENbHBIM TpOLECC HampaBieH Ha (OPMUPOBAHME U pa3BUTHE
pa3IMYHBIX CTOPOH OOYYAIOLIUXCS, CBA3AHHBIX C pealu3aluel Kak HX COOCTBEHHBIX
UHTEPECOB, TaK M HHTEPECOB OKpyxkaromero mupa. Ilpm 3TOM rubkocTh Hporpammbl
MO3BOJIIET BOBJIEYb OOYYAIOUIMXCA C Pa3IMYHBIMU CHOCOOHOCTSMH. boibiioil 00bEM
MPOEKTHBIX PAadOT TMO3BOJSAET YUYECTh HHTEPECHl M OCOOCHHOCTH JIMYHOCTH KaXKIO0TO
oOyuyaromierocsi. 3aHATHS OCHOBaHbl Ha JIMYHOCTHO-OPUEHTHPOBAHHBIX TEXHOJIOTHMIX

O6y‘IeHI/IH, a TaKXKE CUCTECMHO-ACATCIPHOCTHOM METOAC O6y‘IeHI/I$I.

JlaHHas nporpamma npearnogaracT BApUaTUBHBIN IMOJXO0/, TaK KaK B 3aBUCUMOCTH OT
00ydJaromnierocst MO3BOJIIET YBEIUYUTh WJIM YMEHBITUTh 00bEM TOW WM WHOW TEMBI, B TOM

YHUCJIC U CIIOKHOCTD, a TAKKC MTOPAAOK IPOBCACHUA 3aHATHH.

2.2.2. OcHOBHOE cojepXaHHE Yy4eOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOILEro

oOpa3oBaHus

Ha mpotsokennn Kypca mporpamMMmbl 00ydaromuyecss MO3HAKOMSITCS C Pa3IMYHBIMU
reonHOPMAIIMOHHBIMA ~ CUCTEMaMH, y3HAIOT, B Kakux OOJAcTAX NPUMEHSETCS
reonH(oOpMaTHKa, KaKUe 3a7a4d MOXKET peliaTh, a TaKKe CMOTYT CaMU MPHUMEHATH € B
CBOEi moBceaHeBHOM ku3HU. O0yuaromecs: 6a30B0O yCBOST MPHUHIIUI TO3UITUOHUPOBAHHUS C
nomotpio 'HCC. Y3HawT, Kak MOKHO OPTaHH30BaTh COOp CIYTHUKOBBIX JaHHBIX, KAaK OHU
MPEACTABISIOTCS B TEKCTOBOM BHIE M KaK HMX MOXXHO BH3YyaJu3MpoBaTh. B pamkax

IIpOrpaMMbl BBIOEPYT IMPOEKTHOE HAINpaBIEHHE, HaydyaTcsl CTaBUTh 3aJadyM, UCCIEO0BaTh
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HpO6JIeMaTI/IKy, IUIaHUPOBATh BCACHUC IPOCKTA U I'paMOTHO PpaCIPEACIIATL POJIM BHYTPU

KOMAaH/IBI.

OOyuaromyecss CMOTYT IMO3HAKOMHMTBCS C HCTOpUEH NPUMEHEHUs OeCHMIOTHBIX
JeTaTeIbHBIX annapaTtoB. Y3HAIOT O COBPEMEHHBIX OECHUIOTHUKAX, CMOTYT pPEIIUTh
pa3iuyHbe 3aJa4d C WX IOMOIIBI0. Y3HAIOT Takke MU 00 OCHOBHOM YCTpOiCTBE
COBPEMEHHBIX OecnuiIOTHBIX cucteM. OOydaromuecss y3HAIOT, Kak co3faéresi MOJETHOE
3ajaHue g OecnmiloTHUKOB. Kak npou3BoauTCs 3alyck M JalbHeimas cbEMKa C
nomouipto BAC. A Takxke mosydaT Takue pe3yiabTaTbl ChEMKH, Kak OpTO(OTOIIaH M

TPEXMEPHBIE MOJEIIN.

OOyuarommecss  yrayOsiTcss B TEXHOJIOTHIO OOpa0OTKH TCOJaHHBIX IMYTEM
ABTOMATH3MPOBAHHOTO MOJICITUPOBAHUS OOBEKTOB MeCTHOCTH. CaMOCTOSTENBHO CMOTYT

BBITIOJIHUTD C’LéMKy MCCTHOCTH I10 HOJIéTHOMy 3aJaHUIO. CO3)18.IIYT 3D'MOJI€J'II/I.

OOyuaronyecss 03HAKOMATCS C Pa3jIMYHBIMH YCTPOWCTBAMHM IMPOTOTUIIHPOBAHUS.
VY3HatoT 00IMe NPHHIMIBI padOThl YCTPOMCTB, cepbl WX TPUMEHEHUS W TPOTYKTHI
NEeATeIbHOCTH JIaHHBIX ycTpoicTB. OOywaromuecs Haydarcs TOTOBUTH 3D-momenu ist
ImeyaTnu C NMOMOIIIBKO 3KCHOpTa JTAHHBIX. I[OHOJ'IH?IT MOACIN 110 JAHHBIM aBpO(bOTOC’I)éMKI/I C
IIOMOILBIO PYYHOIO0 MOAENUpoBaHus. lIpuMeHAT ycTpolcTBa Ui IPOTOTUIIMPOBAHUS IS

II€4aTHu 3aJaHus.

OOyuarommecss u3yyaT OCHOBBI B MOAroToBKe mnpe3eHTauuu. Cozmaayr eé.
IloaroToBATCS K MpEACTaBICHUIO peaar30BaHHOIO nportotuna. [IpencraBsar ero, 3amumas

MIPOECKT.

3.1. [IpumepHBbIi y4eOHBIH MJ1aH OCHOBHOT'O 001IIEro 00pa3oBaHUS

3.1.1. [IpumepHsIil kaneHapHbIi yueOnslii rpaduk Ha 2019/2020 yueOGHbII rox

Ilepuoa o0yueHuss — CEeHTAOPb-Maid.
KosmnyecTBo yueoHbIX Hegeap — 34.

KoauvecTBo yacos — 68.
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Pe:xxuM npoBeaeHus 3aHATHH: 2 pa3za B HEACIIO.

Hpa3I[HI/I‘1HBIe W BBIXOAHBIC JHH (HO MNPpONU3BOACTBCHHOMY KaJICHAAPIO IIPpU IIECTUTHEBHOMU

paboueii Henene):

KanukynsapHblii mepuo:

COOCTBEHHOM KapThl.

Ne | Mecsn dopma Kon- Tema 3ansaTus dopMa KOHTPOJIA
n/m 3aHATUA | BO

4acoB

13 Buok 1

1 Centsi6ps | JUIIP 2 3HAaKOMCTBO. Texnuka | becena
0€301aCHOCTH. BBonHoe
3anstue (Mensist Mup+).

2 Cents16ps | JUIIP 2 Heo6xonumocts  kapthl B | becena
coBpemMeHHOM Mupe. Cdepbl
MPUMEHEHHS, TEePCIEKTHBHI
WCTIOJIB30BAHUS KapT.

3 CeHTs0pb JI/TIP 2 BexTopHbie TAHHbBIE Ha | becena

KapTax. 3HAaKOMCTBO C BeO-
I'MC. IIBer kak aTpuOyT
KapThl. 3HAKOMCTBO c
KapTorpaguuecKuMu OHJIalH-
CepBHCaMH.

4 CeHTs0pb JI/TIP 1 Cser u uBet. Ponp nBera Ha | becena
kapte. Kak 3actaBuTh LBET
pabotarth Ha ce0s?

5 OxTs16pB JUITP 2 Co3manue wu  myonukanus | JemoHcTpanus

pelIeHus keiica
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6 OxTs16pB JU/ITP 2 Cucremsl rinobanbHOrO | becena
MO3UIIUOHUPOBAHHUS.

7 OxT1a0pb JUITP 2 [Ipumenenue cnyTHUKOB A | JleMoHCTpauus
MO3UIIMOHUPOBAHUS. peleHus Keiica

16 Baox 2

8 OxkT1a0pb JI/TTP 1 Ucropus dororpaduu. | becena
dortorpaduss  Kak  crmocod
M3YyYeHUS OKPY’KaIOMIEeTO
MUpa.

9 Hos6pn JI/TIP 2 XapaKTepuCTUKHI becena
¢doroanmaparoB. IlomyueHue
KayeCTBEHHOT0 ()OTOCHUMKA.

10 [ Hos6ps JI/TIP 2 Coznnanue chepuueckux | becena
MaHOPaM. OCHOBHBIE
TIOHATHSI. Heo6xonumoe
o0opymoBaHue. TexHuka
ChEMKH cepuueckux
IIaHOpaM pa3IMYHON
arnmapaTypou.

11 | Hos6ps JI/TIP 4 Coznanmne chepuueckux | TectupoBanue
MIaHOpaM. CumBka
MONyYeHHBIX  (oTorpaduii.
Koppexuus U peTyib
MaHOPaM.

12 | Jlexabpb JU/ITP 1 @ororpammerpuss  u  ee | becena

BIIUSHHUE HA COBPEMEHHBIN
MHP.
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13 | Jexabpb JU/ITP 2 Cuenapuu creMKu 00bekTOB | becena
TUIst MOCIIEAYIOIIETO
MOCTPOCHHS 170 B
TPEXMEPHOM BHJIE.
14 | dexabpb JUITP 4 [Ipunuun noctpoenus | becena
TPEXMEPHOTO  M300pakeHUs
Ha KommbloTepe. Pabora B
dbororpammerpudeckom I10 -
Agisoft  Metashape  wm
aQHAJIOTUYHOM. O6paboTtka
OTCHSTOTO MaTepHara.
16 Baox 3
15 | [dexabpb JUITP 2 becniunorHuk B | becena
reonH(popmaTuke.
YCTpolCTBO W NPUMEHEHHUE
JpOHA.
16 | SduBapp JU/TIP 2 Texauueckue ocobenHoctH | becena
BIUIA.
17 | SAuBaps- JU/ITP 6 [Tunotuposanue BIUIA. TectupoBanue
®eBpaib
18 | ®empanb JI/TIP 6 Hcnonw3oBanue JlemoHcTpamus
OeCMIOTHUKA JJI1 ChEMKH | pelIeHHus Kelca
MECTHOCTH.
23 Bbaok 4
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19

Mapt

JU/ITP

Bo3sHnukatoriue poOIIeMbI
npu cosnanuu 3D-moneneil.
CrocoObl  pegakTUpOBaHUS
TPEXMEPHBIX MOJIEIIEH.

becena

20

Mapt

JUITP

TexHnonorun
MPOTOTUIIUPOBAHHUS.
YcTpoiicTBa asi BOCCO3/1aHuUs
TPEXMEPHBIX MOJIETICH.
Pa6ota ¢ 3D-mpuaTEpOM.

becena

21

Mapt

JU/ITP

dusznyeckue W XUMHYECKHE
CBOMcCTBa Iactuka mit 3D-
MIpUHTEpA. Ileuatn
TPEXMEPHON MOJICIIH ITKOJIBI.

TectupoBanue

22

Mapt

JUITP

Padora B I[IO gns pydsHoro
TPEXMEPHOTO
MoaenupoBanus — ScetchUP
WJIU aHAJIOTHYHOM.

becena

23

Anpenb

JU/ITP

DKCMOPTUPOBAHUE
TPEXMEPHBIX ¢aiinos.
IIpoexTupoBanue
COOCTBEHHOM CIICHBI.

becena

24

Amnpenb

JU/ITP

[leyatp Momenun Ha 3D-
IIPUHTEPE. Odopmnenue
TPEXMEpPHOM  BEIIECTBEHHOM
MOJIETIH.

becena

25

Maii

ITP

IToaroroska 3aIUTHI
MIPOCKTA.
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26 | Mait ITP 2 3amuTa MpoeKTOB. JlemoHcTpanus
pelLIeHUs KeMCoB

27 Mait JU/TIP 2 3aKIIOYNTEILHOE 3QHSTHE.
[TonBeneHne UTOrOB PabOTHI.
[Tnaner mo gopaboTke.

3.2. Cuctema ycioBHil peanus3aiuy OCHOBHON 0011e00pa30BaTeIbHON MTPOrpaMMBbl

3.2.1. Onucanue KaapoBbIX YCIOBHUH peaqn3aliyd OCHOBHOM 00pa3oBaTeNbHOMN MpOrpamMmbl

OCHOBHOT0 00111eT0 00pa3oBaHus (ONMMCaHNE KOMIIETCHIINI HACTaBHUKA)

HacraBauk mnporpammer «I eomHpopmaTrkay paboTaeT Ha CTHIKE CaMBIX aKTyallbHBIX
3HaHUU MO HANPABICHHUIO T€ONPOCTPAHCTBEHHBIX TEXHOJOTUH, a TaK:Ke T€HEPUPYET HOBBIE
MOAXOAbI U PEIICHUS, BOILIONIAs UX B peajibHble MPOoeKThl. HacTaBHUK SBIs€TCS TPaMOTHBIM
CHEIHAIUCTOM B 00JIACTH TE€OMH(DPOPMALMOHHBIX CHUCTEM, CJIEIUT 3a HOBOCTSMHU CBOEH
OTpaciy, MU3y4aeT HOBbIe TexHOJOTHMH. OO0namzaeT HaBBIKAMH MPOECKTHOW ICSTEIHHOCTH,

BHEApsis €€ MPUHLUIIBI B IPOLIECC 00yUEHUSI.

HactaBHuK B paBHOW CTENeHW O0JaJaeT KaK CUCTEMHOCTBIO MBINUICHHS, TaK U JTyXOM
TBOpPYECTBA; MOOWJICH, yMEET paboTaTh B KOMaH 1€, KpUTHUECKHU MBICIIUTh, aHATU3UPOBAThH U
00001IaTh OMBIT, TEHEPUPOBATh HOBOE, YMEET CTaBUTh 3aJaud U pelIaTh UX, a TaKxKe
paboTaTh B YCJIOBHUSAX HEONPENEIEHHOCTH M B paMKax MPOEKTHOM mapaaurmsel. [lomumo

9TOr0, HACTAaBHUK 00J1a/1aeT NeJarorn4eckoi Xapu3Mou.
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4. Conep:kanue Kypca
OcHoOBHBIE pa3/ie/ibl NPOrpaMMbl Y4e0HOr0 Kypca

1) BBeaeHnme B OCHOBbI TeOMH(OPMAIMOHHBIX CHUCTEM M TNPOCTPAHCTBEHHBIX

JaAHHbIX.

OOyuaromyecss MO3HAKOMATCS C Pa3IMYHBIMM COBPEMEHHBIMH T'€OMH()OPMAIIIOHHBIMU
CUCTEeMaMH. Y3HAIOT, B KaKuUX 00JacTsIX MpHUMEHsieTcs reonHdopmaruka, Kakue 3afadu
MOXKET pemiaTth, a TaKkKe Kak oOydJarouigecss MOryT CcaMH HpPUMEHATh €€ B CBOEH

MOBCETHEBHOM KU3HU.
2) Ypok padorsi ¢ TJIOHACC.

Obyuaromuecs 0a30BO YCBOST MPUHLMI 1o3uninoHupoBanus ¢ nomoinpto 'HCC. Y3Haror,
KaKk MOXHO OpraHnu30BaThb C60p CIIYTHUKOBBIX JAaHHBLIX, KaK OHHU IIPCACTABJIAIOTCA B

TEKCTOBOM BHJI€ U KaK UX MOKHO BU3YyaJIU3UPOBATh.
3) BbIOOp MPOEKTHOr0 HANPABJIEHHUS H PacnpeiejieHHe PoJeii.

Bei6op mpoektHoro HampasneHus. IloctanoBka 3anmaum. MccnenoBanue mnpoOiIeMaTHKU.

[InanupoBanue npoekra. Pacnpenenenue poiein.
4) YcrpoiicTBO M NpHMeHeHHEe (eCITIOTHUKOB.

OOyuaromnmecs: o3HaKOMATCS ¢ ucTtopueil mpumeHeHus BAC. Y3HaIOT O COBPEMEHHBIX
BAC, kakue 3a1aun MOXKHO penaTh ¢ UX MOMOILIBIO. Y3HAIOT TAKXKE OCHOBHOE YCTPOMCTBO

coBpemeHHbIX BAC.
5) OCHOBBI ChEMKH ¢ 0€CIHIOTHHKOB.

OObyuaromuecs y3HawT, Kak co3aaércs nonétHoe 3amanue ans BAC. Kak mpowusBoautcs
3alycK M JaibHedmas cbéMka ¢ momonipto BAC. A Takke Kakue pe3yiabTaTbl MOMHO

MOJTYYUTh M KaK 3TO CAeNaTh (MoydeHrue opTodoToriaHa u TpEXMEPHON MOIEIN ).
6) Yriay6aéHHoe u3yueHHe TEXHOJOTHii 00padOTKH reoaHHbIX.

ABTOMaTI/ISI/IpOBaHHOG MOICIIMPOBAHUC O0OBEKTOB MECTHOCTH C IIOMOIIIBIO AgiSOft

PhotoScan.
7) COop reoqaHHbIX.
AdpodoTochéMKa, BBIMTOITHEHHE CHEMKH MECTHOCTH M0 MOJIETHOMY 33/1aHHUIO.

8) OO6paboTka M aHAJIN3 reoJaHHbIX.
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Coznanne 3D-mozeneil.
9) H3yueHHe yCcTpPOiicTBA IAJIs MPOTOTHIIHPOBAHMSI.

O3HakOMJIEHHE C YCTPONCTBAMHU MPOTOTUIHPOBAHUS, MPEAOCTABICHHBIMU O0YYarOIIMMCS.
OOyuvaromuecs y3HalOT O0OIIME NTPUHLHUIBI PabdOThl YCTPOMCTB, a TakKXe KOorja OHHU

MPUMEHSIOTCS M YTO C UX MMOMOILBIO MOYKHO HOJTYYHUTb.
10) IToaroroBKa TaHHBIX JJIsl yCTPOICTBA MPOTOTUIHPOBAHUSI.

IloaroroBka 3D-Moenel, SKCOPT AaHHBIX, IOATOTOBKA 3aJaHUN IO IIeYaTH.
11) ITporoTrunupoBaHme.

[Ipumenenue yctpoiicTB mporoTunupoBanus (3D-npunTep).
12) IMocTpoeHne MPOCTPAHCTBEHHBIX CIEH.

JlononHeHne MoiesIel 1o JaHHBIM a3po(OTOCHEMKH C TIOMOIIBI0 PYYHOTO MOJICITMPOBAHUS

¥ MOJITOTOBKA K MeYaT! Ha YCTPOHCTBAaX MPOTOTUITUPOBAHHSI.
13) IloaroroBKa Mpe3eHTAIMI.

N3yuenue ocHOB B moarotroBke mnpeseHtanuu. Co3ganue mnpeseHtanuu. lloaroroBka k

NPE/ICTABICHHUIO PEaM30BaHHOTO MPOTOTHUIIA.
14) 3amuTa NPOEKTOB.

IIpencraBneHue peaan30BaHHOIO MPOTOTHIIA.

30



4.1. TemaTu4yeckoe NJIAHNPOBaHHE

Bcero
Ne i/ Paznenbl mporpamMmel yaeOHOTO Kypca JacoB
1 | 3naxkomcTBo. Texnuka 0e3onacHocTu. BBogHoe 3aHsATHE 2 baok 1 -
(«Mensist MuUp»). 13 yacoB
2 | BBenenne B reounpopmannoHHbie TexHoorun. Keiic 1: 7
«CoBpemennblie KapThl, win Kak onucars 3eMiro?».
2.1. HeobxonumocTth kapThl B coBpeMeHHOM Mupe. Cdepbl 2
MPUMEHEHUS, TEPCIIEKTUBBI UCIIOJIb30BAHUS KapPT.
2.2. BekTopHblie maHHbIe Ha KapTax. 3HakoMcTBO ¢ Be6-I'C. 2

[IBeT Kak aTpuOyT KapThl. 3HAKOMCTBO C
KapTorpapuuecKuMu OHJIalH-CEPBUCAMHU.

2.3. Cser u 1Bet. Ponb 1Bera Ha kapte. Kak 3acTaBuTh 11BET 1
pabotats Ha cebs?

2.4, Coznanue u myOJIMKaIys COOCTBEHHON KapThl. 2

3 | Keiic 2: «I'100a1bH0e no3uuuoHupoBanme “Haiigu cedst 4
HA 3eMHOM Iape”».

3.1. | Cucremsl r106aIbHOTO TO3UIIMOHUPOBAHUS. 2
1
3.2. | llpumeHeHHE CIIyTHUKOB JJIS MIO3UITHOHUPOBAHHSI. 2
4 | doTorpaduu U NAHOPAMBI. 9 Baok 2 -
Hcropus ¢pororpaduu. dotorpadus kak crocod u3ydeHus 1 16 1acos
4.1, OKPY’KaIOIIeTo MUpA.
Xapakrepuctuku (potoanmnapatos. [loayuenue 2
4.2. Ka4eCTBEHHOI'0 ()OTOCHHUMKA.
4.3. Coznanue chepuyeckux nanopam. OCHOBHbBIE TOHSATHS. 2

Heo6xomumoe obopynoBanue. TexHuka ChEMKH
chepryecKrX MMaHOpaM pa3IMYHOH anmnapatrypo (Kamepsl
cMapThoHOB 0e3 MTaTHBOB, II(pOBEIE poTOATITapaTHI CO
ITaTUBAMU U T. I1.).

4.4, Coznanue chepudeckux manopam. CrimBKa moaydeHHbIX 4
dororpaduii. Koppekuus u peTynip nanopam.
5 | OcHoBbl a3pooTocbémikn. [Ipumenenue BAC 27

(becnMJIOTHBIX ABUAIMOHHBIX CHCTEM) B
aspodorocnémke (Keiic 3.1: «/lns yero Ha camom aeJie
HY’KeH 0eCIIMJIOTHBIN JIeTaTeJbHbIN annmapar?»).

51. doTorpaMMeTpus U €€ BIUSHUE HA COBPEMEHHBIA MHUP. 1
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Cuenapuu cb€MKH 0OBEKTOB JIJISI MTOCIIEAYIOIIETO 2
MIOCTPOCHHUS UX B TPEXMEPHOM BHJIE.
5.2.
[TpuHIMn nocTpoeHus TPEXMEPHOro H300paKeHHS Ha 4
koMmrmproTepe. Pabora B hoTorpammerpuyeckom 10 —
Agisoft PhotoScan wnu ananoruanom. O0padoTka
5.3. OTCHSITOTO MaTepHaa.
becninnotHuk B reonHpopmatuke. Y CTpoicTBO U 2 Baok 3 -
5.4. IIPUMEHEHHUE IPOHA. 16 yacoB
5.5. Texunueckne ocooennoctr BITIIA. 2
5.6. [Twtotuposanue BITTA. 6
Hcnonp3oBanue 0€CIUIOTHUKA ISl CbEMKH MECTHOCTH. 6
5.7.
Boznukaromme npooseMbl pu co3aanuu 3D-moenei. 3 Baok 4 -
5.8. Crioco0Ob! peTakTHPOBaHUS TPEXMEPHBIX MOAECIEH. 23 yaca
TexHosornyu NpOTOTUIIUPOBAHUA. Y CTPOUCTBA IS 2
BOCCO3/IaHUs TPEXMEPHBIX Mojeneit. Pabora ¢ 3D-
59 HPUHTEPOM.
duznueckue U XUMHUYECKHUE CBOICTBA IUIacTUKA 11 3D- 1
510. | mpunTepa. Ileyats TpEXMEPHOM MOENN IIKOJIBL.
Keiic 3.2: «A3MeHeHnne cpeabl BOKPYT HIKOJIbD». 10
6.1. Pa6ota B 10 ms pydHoro Tp€XMepHOro MOJICITUPOBAHHMS 1
— SketchUp nnm aHaoruaHoOM.
6.2. DKcnopTHpoBaHue TPEXMEpHBIX ¢aitnos. IIpoekTupoBanue 7
COOCTBEHHOM CILIEHBI.
6.3. [Teuats Monenu Ha 3D-npuntepe. Odopmienue 2
TPEXMEPHOW BEIIECTBEHHON MOJEIIH.
7 [ToaroToBka 3alMThl IPOEKTA. 3
8 3amura IpoeKTOB. 2
3axmountenbHoe 3aHaTue. [logBeaeHe uToros paboThI. 2
9 ITnanel no fopaboTKe.
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KEﬁCbI, BXoaALme KpaTkoe copeprKkaHue
B Nporpammy

Kelic 1. CoBpeMeHHble Kelic 3HaKOMMT 0b6yyaloLmMxca ¢ PpasHOBUAHOCTAMM AaHHbIX. Pelan
KapTbl, uam Kak onucaTtb 3a4a4y Keica, obyyatowmecs NpoxoaaT cneayowme TEMaTUKK: KapTbl U
3emnio? OCHOBbI X GOPMMUPOBAHUSA; N3YYEHWNE YCOBHbIX 3HAKOB U MPUHLMMOB UX

OTO6pa)K6HMF| Ha KapTe, CUCTEMbI KOOpPAUHAT U I'IpOEKLI,MVI KapT, nx
OCHOBHbIE XapPaKTEPUCTUKN N BO3MOKHOCTU NPUMEHEHUA; macwTab um Aap.
BCNoOMoraTte/ibHble€ MHCTPYMEHTbI d)OpMMpOBaHI/IFI KapTbl.

Kelic 2. TnobanbHoe HecmoTpA Ha TO, YTO HAaBUFaTOPbI U CNOPTUBHbIE TPEKEPbI CTa/IN
No3nLMOHMPOBaHNE «HangM | HEOTbEMIEMOWM YacTbio HaLLEN XU3HU, Maso KTO 3HAET NPUHLMM UX
ceba Ha 3eMHOM LWapey. paboTbl. Mpoian Keitc, obyyatowmecs ysHatoT npo INMTOHACC/GPS —
NPUHUMNbI PaboTbl, UCTOPULID, COBPEMEHHbIE CUCTEMbI, MPUMEHEHME.
MpumeHeHne norrepoB. Busyanunsauma TeKCTOBbIX AaHHbIX Ha KapTe.
Co3pgaHune KapTbl UHTEHCUBHOCTU.

Keic 3.1. AspodoTocbémKa. | OBbEMHbIN KelC, KOTOPbI NO3BOAUT 06y4aloOLWMMCA OCBOUTb MOJTHYIO

«[lna yero Ha camom gene TEXHONOMMYECKYIO LLeNOYKY, UCMO/b3YeMY0 KOMMEPYECKUMHU
Hy*KeH 6ecnnoTHbIN KOMMaHMAMM. YCTPOMCTBO M NpUHUMNbI GYHKUMOHMPOoBaHMsA BIJIA,
neTaTenbHbIN annapaT?». OcHoBbl $OTO- U BUAEOCHEMKM U NPUHLMMNOB Nepeaayn nHbopmauum c

BMNJ1A, o6paboTka aaHHbIx ¢ BMJIA.

Keic 3.2. UameHeHue cpegbl | MpogonmkeHue Keica 3.1. Obyvatowmeca, MMmes B CBOEM PaCnopsiKeHUM
BOKPYT LUKO/bI. 3NeKTPOHHY0 3D-mozenb WKobl, NPOAO/IKAT BHOCUTb U3MEHEHUA B
NPOAYKT C Lenbto bnaroyctpoiicTea paoHa. Obyyarolmecs NpoLo/IKaoT
COBEPLUEHCTBOBATb CBOW HaBblK 3D-MoAennpoBaHns, 3aBepLiasn NPoeKT.

4.2.4., MarepruaabHO-TEXHUYECKHE YCIOBHS pealM3allid OCHOBHOH 00pa3oBaTeIbHOMN

IpOrpaMMsl (110 CyTH, 00BEMHEHHUE BCEX PECYPCOB, IPOIMCAHHBIX B Kelcax)
Cnucok o0opynoBaHus

Ne n/n HaumeHoBaHue | KpaTKue TexHu4YecKue XxapaKTepucTukm Ea. uam. Kon-so

1 | KomnbloTepHbiit Knacc UKT

1.1. M®Y (npuHTEp, CKaHep, Konup) MuHuMmanbHble: dopmat A4, nasepHbii, LT,
1.2 HoyTtbyk HacTaBHMKa ¢ HoyTbyk: L.
npeAycTaHoB/EHHON ONePaLMOHHOIA Nnpon3BOAMTENbHOCTb NpoLeccopa (no
cMcTemMow, OPUCHbIM MPOrPaMMHbIM Tecty PassMark — CPU BenchMark
obecneyeHnem

http://www.cpubenchmark.net/): He
meHee 2000 egmHunL;

06bEM OMepaTMBHOM NamMATU: He MeHee 4
r6; 1
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06bém Hakonutensa SSD/eMMC: He meHee
1287T16;

MO gnsa npocmoTpa U pegakTUpPoBaHUA
TEKCTOBbIX AOKYMEHTOB, 3/1IEKTPOHHbIX
Tabmuy M NpeseHTauni
pacnpocTpaHéHHbIx dopmaTos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xIsx, .odp, .ppt,
.pptx).

1.3.

HoyT6yK ¢ npeaycTaHOB/IEHHOM
onepauMoHHOM CUCTEMON, ODUCHBIM
nporpammHbIM obecneyeHnem

HoyTbyk:

He HuxKe Intel Pentium N (naum Intel
Celeron N), He Huxe 1600 MTu,
1920x1080, 4Gb RAM, 128Gb SSD;
NpPOM3BOAMUTENbHOCTb MPOLLECCOPA: He
meHee 2000 egmHunL;

MO ans NpocMoTpa U pesakTUPOBaHUA
TEKCTOBbIX LOKYMEHTOB, 3/IEKTPOHHbIX
Tabmuy 1M npeseHTaunin
pacnpocTpaHéHHbIX dopmaTos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xlsx, .odp, .ppt,
.pptx).

wT.

10

1.4.

NHTepPaKTMBHbIN KOMNAEKC

KonnyectBo ogHOBPEMEHHbIX KacaHWii—
He meHee 20.

.

YpoK TexHonornum

2.1

ApanTtneHoe obopyaoBaHue

2.2,

3D-o6opynoBaHue (3D-npuHTEp)

MuHUManbHblE:

MM npuHTepa: FDM;

matepuan: PLA;

pabouunit CToN: C NOAOrPEBOM;

pabouas o6nactb (XYZ): ot 180x180x180
MM;

CKOPOCTb neyvatu: He meHee 150 mm/cek;
MWHWMAIbHAA TONLLMHA CNoA: He bonee
15 MKm;

¢dopmart dainnos (ocHoBHbIe): STL, OBJ;
3aKpbITbI KOPMYC: HasnuKe.

wT.

2.3.

Mnactnk gna 3D-npuHTEpa

TonwpHa NnNacTMKoBoOM HUTK: 1,75 mm;
maTtepuan: PLA;
BeC KaTyLWwKun: He meHee 750 rp.

wT.

15

2.4,

MO pgna 3D-mozennpoBaHms

O6nayHblit nHcTpymeHT CAMP/ACY,
OXBaTblBaloLWMI Becb npouecc paboTbl €
U3LENNAMM — OT MPOEKTUPOBAHUA A0
N3roTOBAEHUA.

[JononHutensHoe o6opyaoBaHue

2.5.

Lnem BMpTyanbHOM peanbHOCTH

Obwee paspeleHne He meHee 2160x1200
(1080x1200 ans Kaxaoro rnasa), yron
o0630pa He meHee 110;

Ha/snume KOHTPONepoB — 2 LWT.;
Han4YMe BHELIHUX A4aTYMKoB — 2 WT.;
pa3béM ANA NOAKAOYEHMA HAYLWHUKOB:
Hanuuue;

BCTPOEHHAA Kamepa: Hanuuue.

KOMNNEKT
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2.6.

LWtaTe AnA KpenieHnsa 6a3osbIx
CTaHUMM

KomnnekT 13 aByx WITAaTUBOB.
COBMECTMMOCTb CO LIIEMOM BUPTYaNbHOM
peanbHocTn, n.2.3.1.

KOMnNnaek
T

2.7.

HoyTtoyk ¢ OC ans VR-wnema

Konnuectso sagep npoueccopa - He meHee
4

TakToBas YacToTa NpoLeccopa - He MeHee
2500 My,

Buaeokaprta - He HuxKe Nvidia GTX 1060, 6
6 BMAaeonamaTb

O6bem onepaTMBHOM NAMATU - HE MeHee 8

ré.

wT.

2.8.

MHorononb3oBaTebcKkasa cucTeMa
BUPTYa/IbHOWM pPeanbHOCTU C 6-
KOOPAMHATHBIM OTC/IEXKUBAHMEM
NONOXKEHWA Nonb3oBaTenen

TpeboBaHUA K cUCTEME BUPTYa/IbHOM
peanbHoCTU:

noaAepKa MOBUNbHBIX W1EeMOoB
BMPTYa/IbHOM peanbHOCTU MNOA,
ynpasneHmem OC Android;

noaaep:kKa ynpasastoLwmx KOHTPOEPOB
C BO3MOMHOCTbIO 6-KOOPANHATHOrO
OTCNEXMBAHMA NONOKEHNA B
NPOCTPaAHCTBE;

TEXHO/I0rMA NOJIHOM KOMMeHcaLmm nara
(anti-latency): n3obparkeHne AONKHO
BbIBOAMUTLCA ANS TOYEK, B KOTOPbIX
OKa’KyTCA NIeBbIN M NPaBbli rnasa
nonb3oBaTeNs Yepes Bpemsa, KoTopoe
OOJIKHO NPOMTK C MOMEHTA Havana
onpeaeneHua MecTonoNoKeHs rnas
nonb3oBaTesns A0 MOMEHTA OKOHYaHMA
BblBOAA M306pakeHus.;

naowaab OTCAEXKMBAHUA NONb30BaTeNeln
— He meHee 16 KB. m;

KONMYECTBO NoJib3oBaTesiell — He MeHee 3

yen.

TpeboBaHMA K CUCTEME OTC/IEKMBAHUSA
NONOMKEeHUA NoNb3oBaTeNen (TPEKUHra):
TUN CUCTEMBI OTC/IEXKMBAHUSA: 6-
KOOPAMHATHAA CUCTEMA OTCNEKMBAHUS;
06Wwuit BeEC 04HOr0 YCTPOMUCTBA TPEKUHTA
— He 6bonee 20T;

TEXHO/I0MUA: ONTUKO-UHEPLMA/bHBbIN
TPEKMHT, aKTUBHbIE MapPKepbl,
paboTatowme B HGpPaKpacHOM
AnanasoHe;

yron o63opa onTMYeCcKomn cucTembl — He
meHee 230 rpagycos;

BpPEMSA OTK/IMKA CUCTEMbI TPEKMHIA — He
bonee 2 mc;

pasmelLeHMe CEHCOPOB: Ha ObbeKTe
OTCNEeXMUBAHUSA;

CEHCOPbI, UCNOIb3yeMble a/A
OTCNEXMBAHMA LINEMOB BUPTYaIbHOM
pPeanbHOCTU U /1A OTCNEKMBAHUA
ABUXKEHUI PYK Nob30oBaTeei, A0MKHbI
6bITb MAEHTUYHBIMM U
B3aMMO3aMeHAEMbIMU;

pasmeLlleHne aKTUBHbIX MapKepoB:
Hano/sbHoe;

Komnn.
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BCE KOMMNOHEHTbI CUCTEMBI TPEKMHIA
[O/IKHbI MOHTMPOBATbLCA Ha non, 6e3
HeobxoaAuMocCTH
NOTONOYHOr0o/HAaCTEHHOrO MOHTaMa;
Ha/IM4YMe CEHCOPOB B COCTaBe e4MHOI0
YCTPOMCTBA TPEKUHTA: aKCENEePOMETP,
rMPOCKOM, ONTUYECKUI CeHCOP;

YyacToTa OTC/NIEKMBAHMA MONOKEHUA
nosib3oBaTens:

- akcenepomeTp: He meHee 2000
BbIGOPOK/C;

- rupockon: He meHee 2000 BbI6OPOK/c;

- OMTUYECKUI CeHCcop: He meHee 60
BbI6OPOK/C;

NOrpeLHOCTb OTCNIEXKMBAHMA NONOKEHUA
noJib3oBaTeNs B NPOCTPAHCTBE Ha
naowaanm 6 mx 6 m — He 6onee 10 mm;
MWHUMAJIbHOE KOJIMYeCTBO
nosib3oBaTesiei, noanepKMBaemoe
CUCTEMOW TPEKUHTa, He MeHee 3 Yen.

TpeboBaHMsA K MOKa3aTeNAM XpPaHEHMA,
TPaHCNOPTUPOBKM U HAaCTPOMKM:

BPEMA MOJIHOTO Pa3BEPTLIBAHMA U
HACTPOMKKN cUCTeMBI ANA NaoWaaM
oTcnexmBaHua 16 kKB. m —He bonee 90
MUH;

HeobxoAMMOCTb KanMBbpPOBKK B NpoLecce
3KCnayaTauum — OTCYTCTBYET;

Temneparypa xpaHeHus: -30°C .. + 50°C.

TpeboBaHuA K cnocobam ynpaBneHus
WHTEPAKTUBHbLIMU MOAENAMM:

noanepkKa 6-KoopamMHaTHOro
OTCNEeXUBaHMA NONOXKEHNA YyNPaBAAOLWNX
YCTPOMCTB B NPOCTPAHCTBE.

Tpe6boBaHMA K NPOrpammMmHOMY
obecneyeHuto:

noAAepyKa CMCTeMO TPEKMHra
onepaumoHHbIx cuctem: Windows,
Android;

npeaoctaBneHne HeorpaHUYeHHoM No
BpeMeHW UCMONb30BaHMUA NPOCTOM
(HencknoUnTENbHOM) NNLLEH3UM Ha
KOMMepYecKoe 1Cnob3oBaHue
nporpaMmHoro obecneyeHus cucTemsl
TpeKuHra Ha oauH wnem ¢ OC Android
(6eccpoyHan nuueH3suna) — 3 wr.

O6wume TpeboBaHuA:

Ha/M4Yne MoBUbHbIX LWNEMOB
BUPTyanbHoW peanbHocTh Oculus Go uam
aHanor — 3 wr.;

HasInYMe KOMMAEKTa NPOBOLOB U
3apAaHbIX yCTponcTB ansa becnepeboiHol
paboTbl.
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2.9.

MO ana 06paboTkM n3obpaxkeHuii u
onpeaeneHus Gopmbl, pasmepos,
NONOXKEHUA U UHBIX XapaKTEPUCTUK
06bEeKTOB Ha NNIOCKOCTU MW B

NpOCTpaHCTBe.
doTtorpammetpuyeckoe MO T,

2.10.

KomnaKTHbI KBafpoKonTep C
TpéxoceBbIM CTabnUan3aTopom, Kamepow
4K, MaKcMmanbHOM AanbHOCTBIO Nepeayn
Keagpokontep Mavic Air He meHee 6 KM. LUT.

2.11.

KBaapokonTep ¢ Kamepoii, Bec He bosiee
100 r B cbope c nponensiepom 1 Kamepom;
ONTUYECKUI LaTYMK onpeseneHuns
No3nLUUN — HaN4Ke;

BO3MOHOCTb YAANEHHOTO

KeagpokonTtep DJI Tello NPOrpaMmmMpOBaHMA — Haanume. L.

3 | MeguasoHa

3.1 | doToannapaTt c 06BLEKTUBOM Konunyectso apPpeKkTnBHbIX NUKcenen — He WT.
meHee 20 MAH.

3.2 | Bugeokamepa MnaHwert (ana obecnevyeHuns WT.
COBMECTMMOCTU C N 2.3.6) C NpUMepHbIMM
XapaKTepuUCTUKaMu:
AvaroHanb/paspelieHue: He MeHee
2048x1536 nukceneit;

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

paspelweHne GoToKamepsbl: He meHee 8
Mn;

Bec: He bonee 510T;

BblCOTa: He 6osiee 250 mMm.

3.3 | KapTta namaTtun gna 06BbEM NamATM — He meHee 64 6, Knacc wr.
¢doToannapaTa/BuaeoKamepbl He Huxe 10.
34 | Wratms MakcumanbHas HarpysKa: He 6onee 5 Kr; T,
MAKCUMa/IbHasA BbICOTa CbEMKU: HE MeHee
148 cm

4.2.5. NndopmMallMOHHO-METOIMYECKHUE YCIOBUS pealn3allid OCHOBHOW 00pa3oBaTesbHON

MporpaMMbl OCHOBHOTO 001Iero oOpa3oBaHHs (CHHCOK BHEIIHUX METOJ. MaTepHaJIOB)

(CCBUTKM Ha JTOTI. MaTepHaJIbl — MPOIKCHIBAEM B KEHCaX)

Cnucok UCTOYHHUKOB JIUTEPATYPHI:

1. AmmazoB, W.B. COOpHUK KOHTPOJBHBIX BOIPOCOB IO JHUCIHMIUIMHAM
«AspodoTorpadusi», «A3pochEMKa», «AIPOKOCMHUUECKHE METOABl CHEMOK» /
W.B. Anmasos, A.E. AnteinoB, M.H. CeBactbanoBa, A.®D. Crenecako — M.: u3j.
MUUTI AuK, 2006. — 35 c.
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10.

11.

12.

13.

14.

15.

16.
17.

baesa, E.FO. OOmme BOmpochl MPOEKTHPOBAHHUS U COCTABICHUS KapT JUId
cTyneHToB crenuanbHocTH «Kaprorpadus u reoundopmaruka» / E.JO. baesa —
M.: m3an. MUMT'AuK, 2014. — 48 c.

Makapenko, A.A. YuebHOoe mocobue 1o KypcoBOMY MPOEKTUPOBAHHIO 10 KYpCy
«Ob6mereorpapuueckue kaptel» / A.A. Maxkapenko, B.C. Mouceesa, A.JIL.
CrenanueHko noj oomei pegakuuet Makapeako A.A. — M.: uzn. MUNT'AuK,
2014. — 55 c.

Bepemaka, T.B. Meronudeckoe moco0ue 1Mo MCIOJIb30BAaHUIO TOMOTpaprueCKuX
KapT A OIEHKU JKOJOTWYEeCKOoro coctosiHus teppurtopuu / T.B. Bepemaka,
Kauae I''A. — M.: m31. MUUT'AuK, 2013. — 65 c.

Penpko, A.B. ®otorpaduueckue mporeccsl peructpanuu uHpopmanuu / A.B.
Penrko, Koncrantunosa E.B. — CI16.: uza. IIOJIMTEXHUKA, 2005. — 570 c.
KocunoB, A.I'. Teopus u mnpaktuka HU(pOBOH 0O0pPadOTKH H300PAKEHHMA.
JlucTaHIIMOHHOE 30HIUpPOBaHKUE U reorpaduyeckre HHPOPMAIMOHHBIE CUCTEMBI.
VYyebnoe nocodbue / A.I'. Kocunos, N.K. Jlypse mox pea. A.M.bepnsata — M.:
3. Hayunsiii mup, 2003. — 168 c.

PanuonokanoHHble  CHCTEMbl  BO3AYLIHOM  pa3BeldKH, JemH(pupoBaHue
paMONIOKAIIMOHHBIX M300paxenwuii / mox pexa. llkomsnoro JILA. — u3zn. BBUA
um. mpo¢. H.E. XKykosckoro, 2008. — 530 c.

Kuenko, FO.I1. OcHOBBI KOCMHUYECKOTO MPUPOIOBEACHUS: YYEOHUK ISl BY30B /
FO.I1. Kuenko — M.: uzn. Kaptreouentp — I'eone3uznar, 1999. — 285 c.
NBanos, H.M. bannuctiuka n HaBUranus KOCMHYECKUX aIIapaToB: yUeOHUK ISt
BY30B — 2-¢ u3A., nepepad. u gomn. / H.M.HBanos, JI.H. JIeicenko — M.: u3n.
Hpoda, 2004. — 544 c.

Bepemaka, T.B. Metoauueckoe mocobwe 1o Kypcy «DKOJIOTHYECKOE
KapTorpadupoBanue» (j1aboparopusie pabotel) / T.B. Bepemakosa, U.E.
Kyp6atoBa — M.: uzg. MUNT'AuK, 2012. — 29 c.

MBanoB, A.I'. MeToanueckue ykazaHUs 1O BBITOJHEHUIO Ja0OpaTOPHBIX padoT
no pauctumuHe «lludpoBas xaprorpadus». [Ins crymeHtoB 3 Kkypca 1Mo
HampaBleHuio nojarotoBku «Kaprorpadus u reoundopmatuka» / A.I. VBaHOB,
C.A. Kpsuios, I''1. 3arpebun — M.: uzn. MUUT'AuK, 2012. — 40 c.

WBanoB, A.I'. ATiac kapTorpauuyeckux MPOEKIH Ha KPYIHbIE PETHOHBI
Poccwuiickoit ®enepanuu: yueOHO-HarmsiqHoe wu3nanue / A.l. Weawos, I'.1.
3arpeoun — M.: uzn. MUUNT"AuK, 2012. — 19 c.

[Tetenun, A. 3D-monemupoBanue B SketchUp 2015 — oT mpocToro K CI0KHOMY.
Camoyuwntens / A. Tetenun — uzn. JAMK Ilpecc, 2015. — 370 c., ISBN: 978-5-
97060-290-4.

BeictpoB, A.}O. Ilpumenenue reonH(pOPMAIMOHHBIX TEXHOJOTUH B
JOTIOTHUTETIFHOM IIKOJIBHOM 00pa3zoBaHuu. B cOopHuke: Dkonorus. DKOHOMHUKA.
Nudopmaruka / A.YO. beictpos, J.C. JIyonun, C.C. I'py3neB, M.B. Anapees,
1.0. lpeira, ®.B. Hlkypos, FO.B. KonocoB — Pocros-Ha-/lony, 2016. — C. 42—
47.

GISGeo — http://gisgeo.org/.

I'"C-Accormanuu — http://gisa.ru/.

GIS-Lab — http://gis-lab.info/.
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18. ITopran BHE3EMHBIX JTaHHBIX —
http://cartsrv.mexlab.ru/geoportal/#body=mercury&proj=sc&loc=%280.1757812
5%2C0%29&zo0m=2.

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

20. Bbreictpos, A.1O. I'eokBaHTyM TyakuT. MeToauueckuii
uHcTpyMeHTapuii HacTaBHUKa / A.FO. beictpoB, — Mocksa, 2019. — 122 c.,

ISBN 978-5-9909769-6-2.

39


http://www.openstreetmap.org/

