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IHosicHuTeALHAA 3aNUCKA

AKTYaJIbHOCTB: CETOJHS TeOMH(POPMAIIMOHHBIC TEXHOJIOTHH CTaJIM HEOThEeMJIEMOM
YacThIO HaIlled >KU3HH, JIO00H COBPEMEHHBIM 4YEIOBEK IOJIB3YETCS HaBUTAIMOHHBIMU
CEepBUCAMHU, TPHIOKEHUAMH JUIsI MOHUTOPUHTA OOIECTBEHHOTO TPAHCIOPTA U MHOTHMH
JIPYTUMU CEPBUCAMHU, CBSI3aHHBIMU C KapTaMU. DTH TEXHOJIOTUU UCIIOJIb3YIOTCSIB COBEPILIEHHO
pasnmuuHbIX chepax, HaUMHAS OT PearupOBaHMS MPU YPE3BBIYAHHBIX CUTYAIIUAX U 3aKaHIUBaS
MapkeTuHroM. Kypce

«I"eonH(opManiMOHHBIE TEXHOJIOTHW» T03BOJsET CHOPMUPOBATH Yy OOYUAFOITUXCS
YCTOMUMBYIO CBSI3b MEXKIYy HH(OOPMAIMOHHBIM W TEXHOJOTHYECKHM HAIMPAaBICHUSIMH Ha
OCHOBE peaJIbHBIX MPOCTPAHCTBEHHBIX JAHHBIX, TAKUX KaK a’podoTochEéMKa, KOCMUYECKAs
ChbEMKA, BEKTOPHBIE KapThl M JAp. DTO MO3BOJUT OOYYArOIIMMCS TOJYYUTh 3HAHUS IO
WCIIOJIb30BAHUIO0 TC€OMH(POPMAIIMOHHBIX HHCTPYMEHTOB M TPOCTPAHCTBEHHBIX MAHHBIX IS
MOHUMAaHUSI U M3YYEHHUS] OCHOB YCTPOMCTBA OKPYKAIOIIETO MUpa U MPUPOJHBIX SBICHUI.
OOyuaromuecsi CMOTYT pealu30BbIBATh KOMAaHJHBIE TPOEKTHl B cdepe HCClIe0OBaHUs
OKPY’KaIOIIeT0 MHpa, HAdyaTh HCIOIb30BaTh B TIOBCEAHEBHOW JKM3HU HABUTAIMOHHBIE
CEPBHUCHI, KOCMUYECKHE CHHUMKH, DJICKTPOHHBIC KapThl, COOMpATh JaHHBIE 00 00BEKTax Ha
MECTHOCTH, CO3/1aBaTh 3D-00BEKTHI MECTHOCTH (KaK OTACIbHBIC 3IaHUS, TAK H IEJIBIC TOPOIa)
¥ MHOTO€ JIpYyTOE.

K.]'IaCCI/I(l)HKaIII/ISI NnporpaMmabl: TCXHUYCCKaAs.

HanpaBiieHHOCTH 00pa3oBaTeJbHOW NPOrpaMMbl: 00pa3oBaTeIbHas IPOTrpaMMa
«"eonH(opMaIMOHHbIE TEXHOJIOTHHU» SBISETCS O00Ieo0pa3oBaTeIbHOM IMPOTpaMMON I10
npeaMeTHOM o0nacTu « TexHomorus».

(I)yHKIIl/IOHaJII)HOC NMpeaAHasHAYCHUE NMPOTrPpaMMBbI: IIPOCKTHAsI.

dopma opraHM3anMu: rpyInInoBas.

AKTYaJBbHOCTBh M OTJIMYHUTEJIbHbIC 0CO0CHHOCTH IPOrPaMMbI

HoBu3Ha mporpamMMbl 3aKII0YaeTCsl B CO3AaHUN YHUKAIBHONH00pa3oBaTeIbHON CpEbl,
dopmupytomIel MPOEKTHOE MBIIIJICHHE O0YyJaromMxcsl 3a CUET TPAHCISAUH MPOEKTHOTO
crioco0a 1eATeIbHOCTH B paMKax peIIeHUs] KOHKPETHBIX MPOOJIEMHBIX CUTYalUH.

AKTyallbHOCTh MPOrpaMMBbl OOYCIIOBJI€HA TeM, UTO paboTa HajJ 3ajJadaMu B pamMKax
MPOEKTHOMN JIeSITeIbHOCTH (POPMUPYET HOBBIM TUIIOTHOIICHUSI B PAMKaX CHCTEMbI «IpUpOJa
— 0011ecTBO — 4YEI0BEK

— TEXHOJIOTUWY, OINPEACISAIONNNA 0053aTeIbHOCTh IKOJIOTMUECKOM HOPMUPOBKH TPH
OpTraHu3aluu JIOOO0H JEeATeNTbHOCTH, YTO SBISETCS TEPBBIM IIaroM K (HOpMHUPOBaHUIO
«TIOKOJICHUSI PA3BUTHUS», ABIISIOLIETOCS TPEHIOM Pa3BUTHUSI COBPEMEHHOT'O O0IIIECTBa.

[Iporpamma mnpeamonaraer QopMupoBaHHE Y OOYYAIOMIMXCS MPEICTaBICHUN O
TEH/ICHIIUSX B Pa3BUTUH TEeXHHUYECKOW chepbl. HOBBIM TEXHO-MPOMBINIICHHBIH YKIan He
MOJKET OBITh TIOJIOKEH B (opmarT oOIIecTBa pa3BUTHS TOJBKO Ha OCHOBAaHWW HOBHU3HBI
(bu3NYIEeCKUX MPUHIIUIIOB, HOBBIX TEXHUUYECKUX PEIICHUHN U KIIACTEPHBIX CXEM B3aMMOCHCTBUS
Ha MOCTHH/IYCTPHAILHOM 3Talle pa3BUTHS COIIMyMa, a UJesl pa3BUTHS 0OIIECTBAa HETIPEIOKHO
BKJTIOYACT B ce0sl TCHICHIIMIO K OOPETEHUIO COHAIPABICHHOCTH aHTPOIOTEHHBIX (haKTOPOB,
3aKOHOB pa3BUTHUS OMOC(EPDI U KYIBTYPHOTO Pa3BUTHUS.

[lenarormnueckas 1e1eco00pa3HOCTh ITON MPOTPaMMBbI 3aKJIIOYAETCS B TOM, YTO OHA
SBIISICTCSI LIEJIOCTHOM M HEMpPEpBIBHOM B TEUEHHE BCEro Ipolecca OOy4YeHHs W MO3BOJSET
oOyyaromeMycsl Iar 3a IIIaroM pacKpbiBaThb B ce0€ TBOpPYECKHE BO3MOXXHOCTH H
CaMOpEaIM30BBIBATECS B COBPEMEHHOM MHpe. B mporiecce m3ydeHus OKpyKarouero Mupa
oOyyarommecs moayJaT JOMOJHUTETbHOE 00pa3oBaHue B 00JacTi HHPOPMATHKH, TeOTpaduH,
MaTeMaTHKH U (QU3HUKH.



OTnMYuTEeNbHON OCOOCHHOCTBHIO JAHHOM NPOTPaMMBI OT YXKE CYIMIECTBYIOIIUX
00pa3oBaTeNbHBIX MPOrpaMM SIBJIsieTCA €€ HAalpaBICHHOCTb Ha PAa3BUTHE OO0Yy4YaroIUXCs B
MPOEKTHOW AeSITeTbHOCTH coBpeMeHHbIME Metonukamu TPHU3 m SCRUM ¢ nomombio
COBPEMEHHBIX TEXHOJIOTUI 1 000PYA0BaHUS.

Bo3pact ob0yuaromuxcsi: ooyyaromuecs / KJI1accoB.

Cpoku peaju3anuu nporpamMmmal: 68 gacos.
Hamosnsiemocts rpynm: 15 yenosexk.
PeskuM 3aHATHI: 110 2 aKaJeMUYECKUX Yaca B HEJEIIIO.

DopMbl 3aHATHI:

. paboTta HaJl perIeHueEM KECoB;

. 1a00paTOPHO-TIPAKTHYECKUE PAOOTHI;
. TICKITHH;

. MacTep-KJIacChl;

. 3aHSATHUSA-COPCBHOBAHUS;

. IKCKYPCHH;

. MIPOCKTHBIE CECCHH.

MeToasl, ncnoab3yemMble HA 3aHATHAX:

IpaKkTUyecKue (ynpaxHeHus, 3a/1a4n);

CJIOBECHBIE (pacckas, becesia, MHCTPYKTAXK, YTEHUE CIPaBOYHOUIUTEPATYPHI);
HarJsAHbIe (JeMOHCTpalUs MyJIbTUMEUHHBIX MTpe3eHTauui,potorpapun);
npo6seMHbIe (METO/1bI MPOOIEMHOTO U3JI0KEHNUS1) —O00yUaroIMMcst TaéTcs 4acThb
TOTOBOTO 3HAHUS;

IBPUCTUYECKHE (YaCTUUYHO-TIOMCKOBBIE) — 00YUaIOIUMCSIPETI0CTaBISETCS
00JIb111ast BO3MOKHOCTh BbIOOpa BapHaHTOB;

HCCIIEZIOBATENIbCKHE — O0YYaloIIecsl CaMy OTKPBIBAIOT UMCCIIEAYIOT 3HAHMS;
WJTIOCTPATUBHO-00bSICHUTEIIbHBIE;

PeNnpoyKTHUBHBIE;

KOHKpEeTHble U aOCTpakTHble, CHHTE3 U aHalu3, CpaBHEHUE, 0000IIeHue,
abcTparupoBanue, Kiaccu(ukanus, CUCTeMaTU3alusa, T. €. METOJIbl Kak
MBICIIUTEIbHBIE OTIepaLliu;

®  UHJYKTHBHBIE, TETYKTUBHBIE.

esan u 3a1aun peaju3anuy OCHOBHOM 00pa30BaTeJILHOMNIPOrPAMMBbI OCHOBHOTO
o0urero oopazoBanus

Hesb: BoBIEUeHNE OO0YYAIOMIMXCS B MPOEKTHYIO JAEATEIbHOCTH,pa3paboTKa HAYIHO-
MCCIIeI0BATENIbCKUX U MHKEHEPHBIX MPOEKTOB.

3agaun:

oOyyarolue:

o npuobpeTeHne U yriiyOJeHue 3HaHWK OCHOB MPOEKTUPOBAHMS M YIPABICHUS
MIPOEKTAMU;

o O3HAKOMJICHHE C METO/IaMH U MpuémMamMu coopa u aHanu3a nHpopmaruy;

° oOydyeHHEe TPOBEJICHUIO WCCIACAOBAaHUMN, MpEe3eHTAIMd U MEKIPEAMETHOM
MO3ULMOHHOW KOMMYHHKALINU;

. oOydeHue paboTe Ha CIEeNHUATU3UPOBAHHOM OOOPYIOBAHUU U B MPOTPAMMHBIX
cpenax;

. 3HAaKOMCTBO c Xap-KOMIIETCHIUSIMA (reonH(pOPMAITMOHHBIMH ),

MO3BOJIIIOIIUMHA  TPUMCHSATH TCOPCTUYCCKHUC 3HAHWA Ha TMPAKTUKC B COOTBECTCTBHU C



COBPCMCHHBIM YPOBHCM PA3BUTHA TEXHOJIOTUH.

pa3sBUBAIOLIHE:

. (opMHpOBaHNE HHTEPECA K OCHOBAM H300pETaTENIbCKOM IS TEIbHOCTH;

. pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEN M KPEaTUBHOTO MBIIUICHUS;

. npuodpereHue onbitTa ucnoip3oanusd TPU3 npu popmupoBanun coOCTBEHHBIX
WJEN U PELICHUN;

. (dbopMupoBaHUE MOHUMAHMS MPSIMOM M OOpaTHOW CBA3M MPOEKTa U CPEIbl €ro

pcann3anru, 3aJI0)KCHUC OCHOB COI.[H&JIBHOﬁ U DKOJIOTHYECKOM OTBCTCTBCHHOCTH,

. pa3BUTHE TEONPOCTPAHCTBEHHOI'O MBINUICHUS; pa3BUTHE CO(T-KOMIETEHIUH,
HEOOXOIUMBIX /I YCIEHIHOW paboThl BHE 3aBUCUMOCTH OT BBIOpaHHON MpoOQeccuu.
BOCTIUTATEIbHBIC:

. (dbopMupoBaHUE MPOEKTHOTO MUPOBO33PEHUS U TBOPUECKOTO MBIIIUICHHUS,

. (bopMHUpOBaHME MHUPOBO33PEHUS, IO KOMIUIEKCHOW OLIEHKE, OKPY’KaIOILEro
MHpa, HallpaBJIEHHOMN Ha €ro MO3UTUBHOE U3MEHEHUE;

. BOCIIUTaHHE COOCTBEHHOW MO3MIMM MO OTHOLIEHUIO K JIEATEIbHOCTH U YMEHHE
COMOCTABJISATH €€ C IPYTUMU NO3ULUSIMU BKOHCTPYKTUBHOM JINAJIOTE;

. BOCHUTAHUE KYJIbTYpbl pa0OThI B KOMaH/IE.

IpuHIUNBI ¥ MOAX0AbI K (P)OPMHPOBAHHUIO 00Pa30BATEIbHOMIIPOrPAMMBI
OCHOBHOI'0 0011110 00pa3oBaHusA

IIporpamma peasmsyercs:

. B HEMPEpPhIBHO-00pa30BATEIIPHOM JIESITCIHPHOCTH, COBMECTHOM JESTEIBLHOCTH,
OCYIIECTBIIIEMON B X0JI¢ PEKUMHBIX MOMEHTOB, IICO0YUYaIOIIUIACS OCBaMBAaET, 3aKpeIlIsIeT U
anpoOUpyeT MOJyICHHBIC YMCHHS;

. B CaMOCTOSITEJIbHOM AEATEIbHOCTH OO0Y4YarOIIMXCs, T/1€ 00yJaromuics MOXKET
BBIOpaTh JCATEIBLHOCTH II0 HHTEpecaM, B3aWMMOJICHCTBOBAaTh CO CBEPCTHUKAMHM Ha
PaBHOIIPABHBIX MO3UIIHSX, PEIIaTh MPOOJIEMHBIC CUTYAIHH | JIp.;

o BO B3aUMOJEHCTBUM C CEMBSIMH JIETEM.

[Iporpamma MOKET KOPPEKTUPOBATHCS B CBS3U C U3MEHEHUSIMMU:

. HOPMAaTHUBHO-TIPABOBOM 0a3bl JOIIKOIBLHOTO 00pa30BaHNUS;
. BHUJIOBOM CTPYKTYPHI TPYIIIT;
. 00pa30BaTEIBHOTO 3aIpoca POJUTENCH.

HHoxxoas! K (pOPMUPOBAHHMIO IPOTPAMMBI:

. JImaHOCTHO-OpUEHTHUPOBaHHBIA. OpraHuzanus 00pa30BaTEILHOTO MpoIecca C
y4ETOM TJ1aBHOTO KpuTepus 3p(HEKTUBHOCTH 00YUaIOIIEerocsi — ero JMYHOCTU. MeXaHu3M —
CO3/IaHME YCIOBUU [JIsl pPa3BUTUS JIMYHOCTM HA OCHOBE H3Y4YEHHUS CIIOCOOHOCTEM
00y4aromnierocs, €ro MHTEPEeCcoB, CKIOHHOCTEH.

. HestenbHOCTHBIN.  OpraHusanusi  JeATeIbHOCTH B OOIIEM  KOHTEKCTE
00pa30BaTEIBHOTO MpoIIecca.

. [ennoctubiii.  OpranHuzanus pa3BUTHS W BOCIHMTAHMS HA  OCHOBE
00I11eYeTOBeUECKUX IIEHHOCTEH, a TaK)Ke ITHUECKUX, HDABCTBEHHBIXH T. JI.

. KoMmneTeHTHOCTHBIN. dopmupoBaHuE FOTOBHOCTH 00yYaronmxcs
CaMOCTOSITENIBHO JICCTBOBATH B XOJI€ PEILICHUs aKTyaJIbHbIX 3a/1a4.

. CucreMHblil. MeTom070rM4E€CKOE HAIpaBI€HUE, B OCHOBE KOTOPOIO JIEKHT

paccMoOTpeHue O0yYarolerocs Kak ILeTIOCTHONO MHOXKECTBA 3JIEMEHTOB M3 OTHOILIEHUN U
Pa3IMYHBIX CBSA3EH MEXKIY HUMM.

. Huanormyeckuit. Opranuzanus mnponecca ¢ Yy4€TOM MNpPUHIMIA JUAora,
CyOBEKT-CyOBEKTHBIX OTHOIICHUI.

J [Ipobnemupiii. dopmMupoBaHHWE MPOrPaMMbl C TO3HMIIMH KOMIIJIEKCHOTO |



MOJTyJIEHOTO TIPEJCTABIICHUS €€ CTPYKTYPBHI KaK CHCTEMBI IOAIPOTPaMM O 00pa30BaTeIbHBIM
o0acTIM W JETCKHM BUAAM JESTEIbHOCTH, CHOCOOCTBYIOIIMM LEJIEBBIM OpHEHTHpaM
pa3BUTHS.

. Kyneryponornueckuii. Opranuzanms mporecca ¢ Y4€TOM IOTEHIHAIa
KyJIbTYpOCOOOPa3HOTO COJIEPKAHMSI IOIIKOJIbHOT000pa30BaHHUSL.

[Inanupyemble pe3yabTaThl 0CBOEHHSI 00yUYaIONIUMUCS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111er000pa3oBaHus

OO0mue mostoxeHnst

[Iporpamma maét oOyyaromMMCsi BO3MOXKHOCTh TOTPY3UThCSI BO BCE MHOrooOpasue
MPOCTPAHCTBEHHBIX  (T€OMH(POPMAIIMOHHBIX)  TexHojoruid.  IIporpamma  3HAKOMUT
00y4aroIuxcsi ¢ reOMHPOPMAMOHHBIMU CUCTEMAaMU U C Pa3IMYHBIMHU BUJIAMH T'€OJAHHBIX,
MO3BOJISIET TOJNY4YUTh 0a30Bble KOMIIETEHIIMH TIO COOPY JAHHBIX MU OCBOUTH TEPBUYHBIC
HaBbIKW pa0OTHI ¢ JaHHBIMU.[loTydeHHbIE KOMIIETEHIIMU U 3HAHUS MO3BOJISIT 00YYarOIIMMCS
NPUMEHUTh WX MOYTH B JIIOOOM HaIpaBiICHUH COBPEMEHHOro phiHKA. OCBOMB MpOrpaMmy,
oOydaromuecs CMOTYT BbIOpaTh HamOoliee MHTEPECHYIO Ui HHUX TEXHOJIOTHYECKYIO
HaIPaBJIEHHOCTh, KOTOPOW OHU OyAyT 00ydaTbcsl B paMKax yriayOiaEHHOro MOAYJIS.

[Tporpamma 3aTparuBaeT Takue Tembl, Kak: «OCHOBBI pabOThI C MPOCTPAHCTBEHHBIMU
TaHHBIMIY», « OpUEHTUPOBAHUE HA MECTHOCTH,

«OcHoBbI QoTtorpadun», «CamMocTOsATENbHBIN cO0p AaHHBIXY, «3D- MomenupoBaHue
MECTHOCTHU U 00BEKTOB MECTHOCTH,

«I'eoundopmanmonnsie cucrembl (I'MC)», «Busyanuzanuss u mpencraBlieHUE
PE3yJILTATOBY.

B ocHoBe paspaboTaHHOW mporpaMMbl JIEKUT METOIUYECKU HWHCTPYMEHTapHil
dbenepanbHoro ThioTOpa bricTpoBa AHTOHa FOpheBuua «CeThb IETCKUX TEXHOIMAPKOB
“KBanTopuyM”. BBOAHBIN MOJIYJIbY.

[Iporpamma oOpHeHTHpPOBaHAa Ha JIOTIOJHUTEIbHOE OOpa3oBaHuE OOydYaIOUIUXCs
IIKOJIBHOT'O BO3pacTa 7 Kjacca.

MakcumanabHOE KOJTHMYECTBO OOYJArOIIUXCs B TpyIine — 15uenoBexk.

CTpyKTypa INIAHMPYEMBbIX Pe3yJIbTATOB

[Inanupyemble  pe3yabTaTbl ONUPAKOTCA Ha BEAYIIHE LIEJIEBbIE  YCTAHOBKH,
OTpaXarolKe OCHOBHOM, CYLUIHOCTHBIM BKJIAJ Ka)XJO0M M3y4aeMOW IPOTrpaMMbl B Pa3BUTHE
JUYHOCTH, 00y4aIOIUXCsl, UX CIIOCOOHOCTEH.

B cTpyKType mimaHupyeMbIX pe3yJabTaTOB BBIACISAIOTCS CIEAYOLIUETPYIIIbI:

1. JIM4HOCTHBIE PE3yNbTaThl OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOU MpPOTrpaMMbI
MIPEACTAaBJIEHBI B COOTBETCTBUH C IPYIIION JUYHOCTHBIX PE3YJIBTATOB.
2. MertanpenMeTHble  pe3yslbTaThl  OCBOCHHMS OCHOBHOW  00Opa30BaTENbHOI

MpOrpaMMBbI  TIPEJICTABICHbBl B COOTBETCTBUU C TMOJATPYNIAMU YHUBEPCAIBHBIX YYEOHBIX
JIEUCTBUH.

3. [IpenmeTHBIE pe3yabTaThl OCBOCHUS OCHOBHOW 0OpPa30BaTENbHOM MPOrpPaMMBI
MPEICTABICHBI B COOTBETCTBHH C TPYNIIaMUPE3YIbTATOB YU€OHOTO IIPEIMETA.

JInuHOCTHBIE pe3yJIbTAThI
[Tporpammubie TpeOOBaHUS K YPOBHIO BOCITUTAHHOCTH (JINYHOCTHBIE PE3YJIbTAThI):

. chOpMUPOBAaHHOCTh BHYTPEHHEH TMMO3UIMK OO0YYaIOUIeTrocs, SMOIIMOHAILHO-
MOJIOKHUTEITFHOE OTHOIICHUE 00YJarOMIerocs K IIKOJIe, OpUEHTAIMs Ha TTIO3HAHUE HOBOTO;

. OpHeHTAIs Ha 00pasell MOBEJICHUS «XOPOIIETro YUeHUKAY;

. c(hOpMUPOBAHHOCTb CAMOOILICHKH, BKJIIOYasi OCO3HAHHE CBOMX BO3MOKHOCTEH B

YUEHUHU, CIIOCOOHOCTH aJIeKBATHO CYIUTh O MPUYMHAX CBOErO ycIexa/Heyclexa B YUCHHH,
yMEHHE BUJETh CBOMIOCTOMHCTBA U HEJIOCTAaTKHU, yBaXKaTh ce0sl U BEPUTH B yCIIEX;
. c(hOpMHUPOBAHHOCTH MOTHBAIIUH K YUCOHOU JEATEIBHOCTH;



. 3HAHME MOPAIbHBIX HOPM M CHOPMUPOBAHHOCTH MOPAIbHO- OSTHYECKUX
CYXKICHHH, CHOCOOHOCTh K PEIICHHI0 MOPAJIbHBIX MPOOJIEeM HAa OCHOBE KOOPAMHALIMU
Pa3IUYHBIX TOYEK 3PEHHUS, CIIOCOOHOCTh K OIEHKE CBOMX IMOCTYIKOB M JEUCTBHM IPYTrUX
JOJIEH C TOYKHU 3peHUs COOI0ICHUS/HApYIIEHUSI MOPaIbHOMHOPMBI.

[TporpammHbIe TpeOOBaHUS K YPOBHIO Pa3BUTHSL:

. c(OpMHUPOBAHHOCTH MPOCTPAHCTBEHHOT'O MBIIICHUS, YMEHUEBHIETh
00BEM B IUIOCKUX MPEeIMETax;

. yMeHue 00pabaTbIBaTh U CUCTEMATU3UPOBATH OOJIBIIOE KOJTUYECTBO
nHpopManum;

. c(OPMHUPOBAHHOCTh KPEATUBHOT'O MBIIIJIEHNS, TOHUMaHHUE
IPUHLUIIOB CO3JJaHUsI HOBOT'O IIPOAYKTA;

. c(OpMHUPOBAHHOCTh YCUJIYMUBOCTH, MHOT033/1aYHOCTH;

. c(OpPMHUPOBAHHOCTh CAMOCTOSITEJIBHOIO MOAXOAA K BBIITOJHEHUIO Pa3INYHbIX

3a1a4, YMCHUC pa60TaTB B KOMAaHAC, YMCHUC NIPABUJIIBHO ACJICTUPOBATH 3aAa4H.

MertanpeamMeTHble pe3yJbTaThI

['eorpadus BeimycKHUK HayIUTCS:

. BBIOMpATh MCTOYHHMKHU reorpadudeckoil wuHbopmanmu (kKapTorpadpudeckue,
CTaTHUCTUYECKHUE, TEKCTOBbIE, BUAECO- U (POTOM300paKeHHs, KOMIIbIOTEpHbIE 0a3bl JaHHbBIX),
aJIcKBaTHBICPEIIAEMbIM 3aJ[a4aM;

OpUEHTUPOBATHCS B UCTOYHUKAX Teorpaduueckoit nHpopmanuu (kaprorpadudeckue,
CTATUCTUYECKHE, TEKCTOBBIC, BUJICO- U (POTOM300pakeHUsI, KOMIBIOTEPHBIE 0a3bl JTAHHBIX):
HaXOJIUTh U U3BJIEKATh HEOOXOIUMYIO MH(POPMAITUIO; ONIPEICIISITh U CPAaBHUBATHKAYECTBEHHbBIC
Y KOJMYECTBEHHBIE MMOKAa3aTeld, XapaKkTepusyromuereorpadguueckre o0bEKThI, TPOIECCHl U
SIBJICHUS, MX TIOJIO)KEHHE B IPOCTPAHCTBE 110 reorpaduuecKuM KapTaM pa3HOTo COJEpKaHus U
IPYTUM  HCTOYHHUKAM;  BBISBISATH  HEJOCTAIOUIYIO, B3aMMOJIOIOHSIONIYI0  W/WUIU
MPOTUBOPEUMBYIO Treorpapuieckyro MHGPOPMAILNUIO, TPEACTABICHHYI0O B OIHOM WJIU
HECKOJIbKUX UCTOYHHKAX;

. MPEJCTaBIsATh B pasNuyHbIX (opmax (B BHIE KapThl, TaOnuIbl, Trpaduka,
reorpa)uecKkoro onucaHus) reorpadguueckyro HHGOPMaIUI, HEOOXOIUMYIO /ISl PEIICHHUS
Y4EOHBIX U MIPAKTUKO- OPUECHTUPOBAHHBIX 3a1a4.

BhINyCKHUK MTOJTYYUT BO3MOXKHOCTh HAYUUTHCSI:
. MOJICIMPOBATH reorpaduueckrie 0ObEKThI U SIBJICHUS;

. MPUBOJIUTH TPUMEPHI MPAKTUUECKOTO UCIOJIb30BAHUATEOTrPAPUIECKIX
3HaHUH B PA3IUYHBIX 00JIACTAX ACATEILHOCTH.

Maremartuka

CraTucTika u Teopusl BEpOATHOCTEN BhIMyCKHUKHAYUUTCS:

. MIPEICTABIISATH JaHHBIC B BUAE TAOUIL, JHATPAMM;

*  yHUTaTh UHPOPMAIIHIO, IPEICTABICHHYIO B BUAE TaOIUIIBI, THArPAMMBI.

B noBceHEBHOM JXKHU3HU U NIPU U3YUYEHUU JAPYTUX MPEIMETOBBBIITYCKHUK CMOXKET:

. M3BIIEKaTh, MHTEPIPETUPOBATH U NMPEOOPa30BbIBATh HHPOPMAIIHIO,
MPEICTABICHHYIO B TA0JIMIIAX U Ha TUarpammax, OTpakKarol[yl0OCBOWCTBA U XapaKTEPUCTUKH
peanbHBIX MPOILECCOB U siBJIeHUN. Harnsannas reomerpust

['eomerpuueckue purypsl BelmyCKHUKHAYIUTCS:

ornepupoBaTh Ha 0a30BOM ypOBHE MOHATUSAMU: (DUTypa, TOUKA, OTPE30K, Mpsmas, JIyd,
JIOMaHasl, yroj, MHOIOYI'OJIbHHUK, TPEYTrOJIBHUK M YETBIPEXYTOJIBHUK, NPAMOYIOJIBHUK H
KBaJpaT, OKPYKHOCTb M KPYT, MPSIMOYTOJIbHBIN Mapamenenunen, kyo, map. M3o0paxaTs
n3ydyaemble (UTYphl OT PYKU U C IIOMOIIbIO JIMHEUKH U LIUPKYJIS.

B noBcenHeBHOMN )KU3HU U NIPU U3YYEHUU APYTUX MPEIMETOBBBITYCKHUK CMOXKET:



. pelaTh NpakTUYecKrue 3aJauyu ¢ MPUMEHEHUEM IPOCTEHIIINX CBOUCTB PUTYD.

W3mepeHus n BbIYMCIEHUS BBITyCKHUKHAYYUTCS:
. BBIITOJIHATh U3MEPEHUE JUINH, PACCTOSIHUM, BEJIUYMH YIJIOB CIIOMOUIBIO
WHCTPYMEHTOB ISl U3MEPEHUH JIMH U YTJIOB.

dusnka

BbInyCKHUK HAy4UTCS:

. coOnroaaTh MpaBuia 0€30MaCHOCTU M OXpaHbl TpyZa MpU padoTe ¢ y4EOHBIM U
71a00paTOPHBIM 000PYIOBAHUEM;

. MOHUMATh TPUHIUIBI ACUCTBUS MAIllWH, MPUOOPOB U TEXHUYECKHUX YCTPOMICTB,
ycIIoBUs UX 0€3011acCHOTO UCTOIB30BAHUS B IIOBCETHEBHOM KU3HU;

. UCIIONIb30BAaTh IPU BBIMOJHEHUM Y4YEOHBIX 3a7a4 HAay4YHO- MOMYJSIPHYIO

JUTEPATypy O (PU3NUECKUX SBJICHUAX, CIIPABOYHBIE MAaTEpPHAJIbl, PECYPChl HHTEPHETA.

HNupopmarrka BeImycKHUK HAYUUTCS:

. pas3nuyath BUABI MHPOpPMALUMU IO crloco0aM €€ BOCIPUATHS YEJIOBEKOM U 10
crocobam e€ MmpeAcTaBlIeHNs Ha MaTepPUATIbHBIX HOCUTEIISX;

OPUBOANTH TPUMEPbl HHPOPMALMOHHBIX IPOLECCOB (TPOLIECCOB, CBSI3aHHBIX C
XpaHEHueM, IpeoOpa30BaHUEM U Nepeiaueii JaHHbIX )B )KUBOW MIPUPOJE U TEXHUKE;

kinaccuuuumponats cpenactsa UKT B cOOTBETCTBUM ¢ KPYroM BBINOIHIEMbIX 33/ad.

Maremarndyeckre OCHOBBI HH(pOPMAaTHKN BBIMTYCKHUK MOJIYIUT BO3MOKHOCTB:

. MMO3HAKOMUTBLCS C TPUMEpPaMU MaTEMaTHYECKUX MOJCNIed W MCIOJb30BaHHEM
KOMITBIOTEPOB TPU HMX aHAJINW3E; IMOHATh CXOACTBA M PA3IUYMs MEKIYy MaTeMaTHYCCKOU
MOJIEJIbI0 O0OBEKTa U €ro HaTypHOH MOJIETBI0, MEXKIY MaTeMAaTHUYECKON MOJENbi0 00BheKTa/
SIBJICHUS M CJIOBECHBIM OTTMCAHUEM.

Hcnonb30BaHue MporpaMMHBIX CUCTEM U CEPBUCOB BBINMYCKHUK HAyYUTCS:

. KJaccu(uuupoBath (Gaiiibl M0 TUITY U UHBIM MTapaMeTpaM;

. BBIMOJIHATh OCHOBHBIE oOmnepauuud ¢ ¢aislaMu  (co3aBaTh, COXPAHSTH,
PEAAKTUPOBATh, YAANIAThb, APXUBUPOBATD,

«pacnakoBbIBaThY apXUBHbIE (aIbl).

BrinmyckHuk oBnajieeT (Kak pe3ysbTaT IPUMEHEHUS IPOrPaMMHBIX CUCTEM U HUHTEPHET-
CEpBUCOB B JIAaHHOM Kypce U BO BCEM 00pa30BaTeIbHOM Mpoliecce):

. HaBbIKaMU pabOThl C KOMIBIOTEPOM; 3HAHUSIMH, YMEHMSIMH W HaBBIKaMH,
JOCTaTOYHBIMHU JUIsI pabOThl C PA3IMYHBIMU BHJIAMHU TNPOTPAMMHBIX CHUCTEM U HMHTEPHET-
cepBHCOB ((halJIoBBIEMEHEIIKEPHI, TEKCTOBBIC PEIAKTOPHI, IEKTPOHHBIE TAOJIUIIBI, Opay3ephl,
MIOUCKOBBIE CUCTEMBI, CIOBApH, dJIEKTPOHHBICIHIMKIONEANN); YMEHUEM OMMCHIBATh padoTy
ATUX CUCTEM M CEPBUCOB C MCIIOIb30BAHUEM COOTBETCTBYIOIICH TEPMUHOIOTHH; PA3TMUYHBIMU
dhopmamu TIpeACTaBICHUS TaHHBIX (TaOIUIIbI, TUArPaMMbI, TPaUKH U T. 11.);

. MO3HAKOMUTCS €  TMPOTPaMMHBIMH  CpeACTBaMH  JUIsl  pabOThI  C
ayJIMOBU3YaIbHBIMU JAHHBIMUA U COOTBETCTBYIOIIMM MOHSITUIHBIM allapaToM.

BbImycKHUK TOTyYUT BO3MOKHOCTH (B IaHHOM Kypce U MHOHM y4eOHOM! eATeIbHOCTH):

IPAKTUKOBATbCS B MCIIOJIB30BAHUM OCHOBHBIX BHJIOB IPHUKJIAJHOIO MPOTPAMMHOTO
oOecrnieyeHust (peaKTOPbl TEKCTOB, ANEKTPOHHBIE TaOIHIIbI, Opay3epsl U Jp.);

MO3HAKOMUTKLCS C MPUMEPAMU HCIOJIB30BAHUSI MAaTEMaTHYECKOTO MOJEIMPOBAHUS B
COBPEMEHHOM MUDE;

. MO3HAKOMUTBCS C IOCTAHOBKOM BOMpoca O TOM, HACKOJBKO JOCTOBEpHA
noJrydyeHHast HH(GOpMaIHs, MOJIKPEIUIeHA JIM OHA 0KAa3aTeIbCTBAMU MOATUHHOCTH (TIpUMED:
HaJIM4ue 3JIEKTPOHHOM MOANMCH); MO3HAKOMMUTBCS C BO3MOXKHBIMU IOAXOAAMH K OLIEHKE
JI0OCTOBEPHOCTU UH(pOpMaLMK (TPUMEP: CPaBHEHUE JAaHHBIX U3 PA3HBIX UCTOYHUKOB);

. ITIO3HAKOMUTHCA € puMepaMu ucnosb3oBanusa KT B coBpeMenHOM Mupe;

. MOJIYYUTh MPEACTABIEHUS O pPOOOTU3UPOBAHHBIX YCTPOMCTBAX M  HUX



HCIIOJIb30BAHMUHU HaA ITPOU3BOJACTBC U B HAYYHbBIX UCCICAOBAaHUAX.

Texnomorus

Pesynbratsl, 3asiBiI€HHBIE 00pa30BATEIBHON IPOTPAMMON

«TexHomorus» 1o 6J0KaM COACPKaHMS

DopMUPOBAHHUE TEXHOJIOTUYECKON KYJIBTYPHI U MPOEKTHO-TEXHOJIOTHYECKOTO
MBIIUICHHS 00yYaromuXxcs BBIMTYCKHUK HAYYUTCS:

° CJICO0BATh TCXHOJOIMU, B TOM YHUCJIC B IIPOLECCCC U3TOTOBJICHUSA Cy6’beKTI/IBHO
HOBOI'O ITPOJYKTA,
° OOCHUBATL YCJIOBHA IPHUMCHUMOCTH TCXHOJIOTMHM, B TOM 4YHCIIC C MO3ULIUHU

AKOJOrMYE€CKOM 3alUIIEHHOCTH;

. MIPOrHO3UPOBAaTh IO HW3BECTHOW TEXHOJOTHMU BBIXOJBI (XapaKTEPUCTUKH
OpOAYKTa) B 3aBUCUMOCTH OT H3MEHEHHUS BXOJOB/IIAPaMETPOB/PECYPCOB, IPOBEPSTH
IIPOTHO3BI ONBITHO-3KCIEPUMEHTAIBHBIM IIyTEM, B TOM YHCIE CAMOCTOSATEIBHO IUIAHUPYS
TaKOI'o PoJa IKCIEPUMEHTBHI;

. B 3aBUCHMOCTHM OT CHUTYyallUM ONTHMHM3UPOBATh Oa30BbI€ TEXHOJOIHU
(3aTpaTHOCTh — KauyecTBO), IPOBOAUTH AHAJIN3 AbTEPHATUBHBIX PECYpCOB, COEAMHSTH B
CIMHBIM IUIAaH HECKOJIBKO TEXHOJIOTUH 0e3 MX BUAOU3MEHEHHUS Ui IOJIY4YEeHHUs
CJI0’KHOCOCTaBHOT'O MaTEPUAIbHOTO WJIM HH(POPMAILIMOHHOTO MPOAYKTA;

MPOBOAUTH OLEHKY U UCIIBITAHUE MTOJIYYEHHOT'O ITPOYKTA;

. MPOBOJUTH aHAIN3 TMOTPEOHOCTEH B TEX WIM WHBIX MATCPUATBHBIX WIIH
UHQPOPMAIIMOHHBIX MPOTYKTAX;

. OINMCHIBATh TEXHOJOTHMYECKOE PpEIICHHE C TIOMOIIbI0 TEKCTa, PUCYHKOB,
rpagu4IecKoro u300paKeHus;

. aQHAJIM3UPOBATH BO3MOXKHBIC TEXHOJIOTHUCCKHE PEIICHUS, OMPEIeNsITh WX
JIOCTOMHCTBA M HEJIOCTATKU B KOHTEKCTE 33JJaHHON CHTYaIUH;

. MPOBOJUTh WM AHAIM3UPOBATH Pa3pabOTKy W/WIM peaau3aliio MPUKIIaTHBIX
MIPOEKTOB, TIPEOIATAIOIITHX:

. OTIpEeNIeJICHNE XapakTepUCTHK W Pa3pabdOTKy MaTepHaIbHOTO TPOAYKTa,

BKJIIOYasi €ro MOJIETMpPOBaHHE B WH(OpPMAIIMOHHON cpene (KOHCTPYKTOpE), BCTpauBaHHE
CO3JaHHOTOMH(OPMAITMOHHOTO MPOYKTA B 3aJaHHYIO 000JI0UKY,

. W3TrOTOBJICHUE WH(GOPMAIMOHHOTO TMPOAYKTA IO 3aJaHHOMY QJITOPUTMY B
3aJJaHHOM 000JI0YKE;

. MIPOBOJUTH M aHATU3UPOBATH Pa3paOd0TKy W/WITH PEaTH3aIUI0 TEXHOJIOTHICCKUX
MPOEKTOB, MIPEIMOJIATAIONTUX

. ONTUMU3AIMIO 3aJJaHHOTO Croco0a (TEXHOJOTHUU) MOJYYECHHS TPeOyroIerocs
MaTepHAILHOTO MPOAYKTa (ITOCIIe €ro MPUMEHEHHSIB COOCTBEHHON MTPAKTUKE),

. pa3paboTKy (KOMOMHMpOBAaHWE, W3MEHEHHE IapaMeTpPOB M TpeOOBaHHWH K

pecypcaMm) TEXHOJOTHU TMOJYyYCHHUs] MaTEepUaIbHOTO U HUHQPOPMAIMOHHOTO TPOJIYKTa C
3aJJaHHBIMHU CBOMCTBAMU;

. MPOBOJUTh W AHAIM3UPOBATH pPa3pabOTKy W/WIM peaTu3alui0 IMPOCKTOB,
MPEINOJIaraoluX: MIaHUpoBaHue (pa3paboTKy) MaTepruaIbHOTO MPOAYKTAa B COOTBETCTBUH C
3a/aueli  COOCTBEHHOM  JESATENBHOCTH  (BKJIIOUass MOJCIUPOBAHME H  pa3pabOTKy
JOKYMEHTALIUHN ),

. TUIaHUpOBaHUE  (pa3paboTKy) MaTepuaJbHOTO TMPOAYKTa Ha  OCHOBE
CaMOCTOSITEILHO MPOBEIEHHBIX MCCIIECIOBAHUIN MOTPEOUTETHCKIX HHTEPECOB.

BbINyCKHUK MOJYYUT BO3MOKHOCTh HAYUHUTHCSI:

. BBISIBIISITH u bopmynHpoBaTh npoOnemMy, TpeOyIOTyIO
TEXHOJIOTUYECKOTOPEIICHUS;
MOIU(PHUIIIPOBATH UMEIOIIUECS IPOIYKTHI B COOTBETCTBUU C

CUTYyallMel/3aKa30M/TIOTPEOHOCThIO/3a/1aueil  ACSITEIbHOCTA W B COOTBETCTBHH C MX
XapaKTEPUCTUKAMU pa3padbaThiBaTh TEXHOJIOTHIO HA OCHOBE 0a30BOI TEXHOJIOTHH;
. TEXHOJIOTU3UPOBATh CBOW OIIBIT, TPEACTABISATH Ha OCHOBE PETPOCIEKTUBHOTO



aHalu3a U YHUQUKALUK A€ITEeIbHOCTH ONMCAaHUE B BU/IE€ UHCTPYKLUHU WM TEXHOJIOIMUYECKOU
KapThI.

IIpenmeTHbIe pe3yabTaThl
[IporpammHble TpeOOBaHUS K 3HAHUSAM (PE3yJbTaThl TEOPETUUECKONITOATOTOBKH):

. mpaBmiIa 6€30MacHOi PabOThI C AIEKTPOHHO-BBIYUCIUTETHHBIMIMAIIIMHAMHA U
CpeIICTBaMU It cOOpa MPOCTPAHCTBEHHBIX JTAHHBIX;

. OCHOBHBIE BUJIbI IPOCTPAHCTBEHHBIX TAHHBIX;

. COCTaBHbIE YAaCTH COBPEMEHHBIX T€OUH(DOPMAIMOHHBIX CEPBUCOB;

. npodeccuoHaIbHOE MPOrpaMMHOE oOecrieueHue st 00paboTKu
MPOCTPAHCTBEHHBIX JIAHHBIX;

. OCHOBBI U TTPUHIIUIIBI a9POCHEMKHU;

. OCHOBBI ¥ IPUHITUTIBI PA0OTHI TII00ATHHBIX HABUTAIIMOHHBIX CITYTHUKOBBIX
cucteM (THCC);

. MIPE/ICTABIICHUE W BH3yaJIM3alHs IPOCTPAHCTBCHHBIX JAHHBIX JIIS
HernpodeCcCUOHATBHBIX MOJIb30BaTENCH;

. npuHIunsl 3D-MoaemupoBaHus;

. YCTPOMCTBO COBPEMEHHBIX KapTOrpaUuecKuX CEpPBUCOB; MPEACTABICHNUE U

BU3YaJM3alus POCTPAHCTBEHHBIX JAHHBIX JUIS1 HENPO(EeCCHOHABHBIX MOIb30BATENECH; *
AaemuppupoBaHre KOCMUUYECKUX N300paKeHUH;
. OCHOBBI KapTorpaduu.

[IporpamMHbie TpeOOBaHUS K YMEHHUSM U HaBBbIKaM (pe3yJIbTaThIIIPAKTUYECKOM

MOATOTOBKH):

. CaMOCTOATEIBHO PemIaTh MOCTABICHHYIO 3a/1ady, aHAIM3UPYS HIIOI0Mpast
MaTepHaIbl U CPEICTBA ISl €€ PEIICHMS;

. CO3/1aBaTh U PACCUUTHIBATH MOJETHBIN IJIaH JIJIs1 OECIMIOTHOTOJIETATEILHOTO
ammapara;

. o0pabaTbhIBaTh a9pPOCHEMKY M MOJTYy4aTh TOUHbIE OPTO(OTOMIIAHBI U
aBTOMAaTU3UPOBAHHBIE TPEXMEPHBIE MOJIENI MECTHOCTH;

. MoenupoBath 3D-00bEKTHI;

. 3alUIIATh COOCTBEHHBIE TPOEKTHI;

. BBITIOJTHATH OLIU(PPOBKY;

. BBITIOJTHSTH IPOCTPAHCTBEHHBIN aHAIIN3;

. CO3/1aBaTh KapThl,

. CO3/1aBaTh MPOCTEUIIIHE reorpaduIecKie KapThl Pa3InIHOT0COACPKAHNS;

. MOJIETTUPOBATH Treorpaguueckre 0ObEKThI U SBJICHUS;

. OPUBOANUTH IPUMEPHI IPAKTUYECKOTO NCIOIB30BAaHUATEOrpahuIeCKIX

3HAHUU B Ppa3JINIHBIX obmacTax ACATCIIBHOCTH.

CucreMa OlleHKH JOCTHKEHUS MJIAHUPYEMbIX Pe3yJIbTATOB OCBOCHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOT000111er0 00pa30BaHuUs

Buabl koHTpOJIS:

. MIPOMEXKYTOYHBIN KOHTPOJIb, IPOBOJMMBIN BO BpEMSI 3aHATHUI;
. UTOTOBBIM KOHTPOJIb, IPOBOJUMBIH MOCIIE 3aBEpIICHUS BCelyueOHOM
IIPOTrPaMMBl.

®opMbI IPOBEPKH Pe3yIbTATOB:

. Ha0I0IeHrE 32 00yUYarOIIMMUCS B MpoIecce paboThI;

. UTPBI;

. WHIUBUYaJbHBIC U KOJUIEKTUBHBIE TBOPUYECKUE PAOOTHI;



. Oecenpl ¢ 00YJAIOMIUMHUCS M KX POJIUTEIISIMH.

q)Oprl nmoABCACHUSA UTOI'0OB:

. BBHITIOJTHEHUE MPAKTUICCKUX PadoT;
. TECTHI;

. AHKCTHI;

. 3alllUTa MPOEKTA.

HroroBas arrecranus o6yqa}0umxc;1 IMPpOBOAUTCA II0 pPE3yJibTa TaM IIOATOTOBKH U
3aIlIUTHI ITPOCKTA.
I[J'IH OLICHUBAaHUA ACATCIBHOCTHU o6y11a}01u1/1xc>1 HUCIOJIB3YIOTCANHCTPYMCHTBI CaMO- U

B3aMMOOIICHKH.
[IpumepHbIe TporpamMMbl yueOHBIX mpeaMeToB, kypcoB (YTII, rae kak mnpumep
npormcano «Keiic 1 — 10 gacoB», mociie KpaTKoe OIMHMCAaHHEe, YTO ITO 3a KEWC, ONMMcaHue

MI0YaCOBOE BHIHOCHM YK€ B CAMKENC).

TemaTtnueckoe IIAHUPOBAHHC.

KosmnuecTBO 4acoB Dopmbl
n/n | Pa3aeanl nporpaMmmbl y4eOHOro Kypca aTTecTaIluu/
KOHTPOJISt
BCEro | Teopusi [MPAKTHUKA
Oopa3oBaresibHasA YaCTh

3nakoMcTBO. TexHrka 6€30MacHOCTH.
BroanoezausTe («MeHsst MUDY). 2 2 0

Bsenenue B reOHH(bopMauHOHHHe becena
rexHosioruu.Keiic 1: JlemoHcTpar

«CoBpeMeHHbIe KapThl, min Kak omucarb HAPCIICHIA
3emitto?y. Kelic 3HakoMHUT 00yJarOmmxcs ¢ Keuca
PA3HOBHUJIHOCTSAMHM JaHHBIX. Pemas 3amauy 7 3 4
Kelica,00yJarouuecs: IpoXoIsaT ClEAYIOIIne
TEMaTUKHU: KapThl U OCHOBBI X
(bopMUpOBaHUS; U3YUECHHUE YCIOBHBIX
3HAKOB W MPUHITUIIOB UX OTOOpaXEHUSHA
KapTe; CUCTEMbl KOOPAUHAT U TIPOCKITUH
KapT,X OCHOBHBIE XapaKTEPUCTUKU U
BO3MOYXHOCTH TTPUMEHEHHUS; MACIITad u JIp.
BCIIOMOTaTeJIbHbIE

WHCTPYMEHTHI (POPMUPOBAHUS KAPTHI.

Keiic 2: «['mobanbHOE TO3UITMOHUPOBAHHE becena
“Haiigrce0st Ha 3eMHOM 1ape™». /leMoHCTpar
Hecmotpss Ha TO, 4TO HaBUratopsl Wu WS PCIICHUS
CIIOPTUBHBIE TPEKEPHI CTANIM HEOThEMIIEMON Kelica

JaCThIO HAIlled >KHU3HU, Majo KTO 3HAET 4 2
npuHIMI ux paborel. Ilpoiins  keiic, 2
oOyuaromuecs y3HatoT nmpo [ JIOHACC/GPS

— IIPUHIMIIBI paboThl,  HMCTOPHIO,




COBPEMEHHBIE  CHCTEMBI,
[I[puMeHEeHnEe  JIOITEpOB.

TEKCTOBBIX IAHHBIX Ha KapTe.
CozraHne KapThl MHTEHCUBHOCTH.

IIPUMEHEHHE.
Busyanuzanus

dororpaduu U TaHOPAMBI.

Paznen, noCBAMEHHBIA UCTOPUU U
MpUHIUIIAM co31anus ¢poTorpaduu.
OO0y4aronirecs: MO3HAKOMSTCS C TEXHUKOMN
co3nanus pororpadun, MO3HAKOMATCS C
BO3MOXKHOCTSIMU MTPUMEHEHUs poTorpaduu
KaK CpeZICTBa CO3/IaHus YEeT0-JIn00.

becena
/lemoHCTpAarg
WS pEIICHUS
Keiica

OcHoBbl  aspodorochémku. [Ipumenenue
OCECIUIIOTHBIX ~ aBHAIIMOHHBIX CHCTEM B
a’podorocrémke. Keiic 3.1 «/[nsg vero Ha
caMOM  Jielie HYXEH OecTUIOTHBIN
eTaTenbHBIN annapar?.

OObEMHBIN  KeHC, KOTOPBIA TO3BOJIUT
00y4JaroImuMCst OCBOUTh MOJIHYIO
TEXHOJOTHYECKYIO LIEMOYKY, UCIOJIb3YEMYIO
KOMMEPYECKUMH KOMITAHUSIMH. Y CTPOMCTBO
W npuHOUNBl (QyHKIHOHHpoBaHuS bBITJIA,
OCHOBBI(DOTO- U BUICOCHEMKHU U IPUHITUTIOB
nepenaun uopmamuu ¢ BIJIA, 06paboTka)
maHubIxX ¢ BITJIA.

29

15

14

becena
/lemoHcTparg
WSl pEIICHUS]
Kerca

Keiic 3.2: «I3meHeHue cpeabl BOKPYT
Koy, [Iponomkenne keiica 3.1.
OOGyuaroniuecsi, UMesi BCBOEM
pacrops>KeHUU AIIEKTPOHHYI0 3D-Moemnb
[IIKOJIbI, TPOJIOJ>KAIOT BHOCUTh U3MEHEHHUSI B
MPOYKT C LIETbI0 0JIaroyCcTporucTBa paiioHa.

OO0yuaromuecs: Tpo0JHKAIOT
COBEPIIICHCTBOBATH

cBOM HaBbIK 3D-MoenupoBaHus,
3aBepLIaspPOEKT.

10

becena
/lemoHCTpAarg
Usl perieHusl
Keiica

HOI[FOTOBKB, 3aIIUThI IPOCKTA.

becena

3anmra npoeKTOoB.

/lemoHcTpan
WS pEIICHUs
KENCOB

3axsrounTenbHoe 3aHsATue. [lonBeneHue
MTOTOBPAOOTHI.

Hroro

70

39

31

OO01Me moJ0KeHus

[Iporpamma  «l'eonH(OpMalMOHHBIE  TEXHOJOTHW»,  SBISSCH  HEOOXOIUMBIM
KOMIIOHEHTOM 00111ero 00pa30BaHus BceX O0y4arolMXCsl, IPEJOCTaBIsIeT UM BO3MOXKHOCTb
OPUMEHATh Ha MPAKTUKE 3HAaHMUA OCHOB Hayk. Ilporpamma sBisercs (akTUYecKH



€IMHCTBEHHBIM ILKOJIbHBIM YYEOHBIM KYpPCOM, OTPA’KAIOLIMM B CBOEM COJIEP)KaHUU OOLIHe
OPUHLUIOBI TpeoOpasyromell JIesTeNbHOCTH 4YeJIOoBeKa M BCE AaCHEKThl MaTepUalIbHOM
KynbTypbel. Kypc HampaBieH Ha oBnajeHue oOOydaloIMMHUCS HaBbIKAMU KOHKPETHOM
IPEIMETHO- IPE0Opa3yIoLIeil 1esTeIbHOCTH, CO3/IJaHNe HOBBIX IIEHHOCTEH, 4YTO, HECOMHEHHO,
COOTBETCTBYET MOTPEOHOCTSM pa3BUTHUA odOmiecTBa. B pamkax «TexHOIOrHMM» MPOUCXOIUT
3HAKOMCTBO C MUPOM MNpOQeccuil 1 opueHTanuss oOydaroIuxcs Ha padOTy B pazIUUHBIX
cepax OOLIECTBEHHOIO MIPOU3BOACTBA. TeM caMbIM 00ecleYnBacTCs MPEEMCTBEHHOCTD
nepexojia O0yJaroImuXcsi OT OOIIEero K NpoQeccHoHaTbHOMY OOpa3oBaHMIO M TPYAOBOM
JESITEIIbHOCTH.

[Tporpamma npeamera «TexHonorus» odecnednBaeT GopMupoBaHue y 00ydaronmxcs
TEXHOJOTUYECKOT0 MbINUIEHHS. CXeMa TEXHOJIOTNYECKOTO MBILUIEHHS (TOTPEOHOCTh — LIETh
— C€1ocod — pe3yabTaT) MO3BOJSET Haubojiee OpPraHMYHO pellaTh 3a7aud yCTAaHOBIIEHUS
CBsizell Mexay o00pa3oBaTeNbHbIM M JKM3HEHHBIM IPOCTPAHCTBOM, OOpa30BaTEIbHBIMU
pe3yJibTaTaMy, IOJTYYEHHBIMU IIPU M3YYEHUU PA3IMYHBIX IPEIMETHBIX O0JIacTed, a Takke
COOCTBEHHBIMH 00pa30BaTEIbHBIMU pe3yJIbTaTaMH (3HAaHUSMH, YMEHUSMHU, YHUBEPCAIbHBIMU
yuyeOHbIMM JEMCTBUAMU M T. J.) U IKU3HEHHbIMH 3anadamu. Kpome Toro, cxema
TEXHOJOTUYECKOT0 MBIIUIEHHS MO3BOJISIET BBOJUTH B 00pa30BaTEIbHBIN MPOLECC CUTYAIUH,
JAloUIMe  ONBbIT MPUHATHS NparMaTHUYHbIX pEHIeHHWH Ha OCHOBE  COOCTBEHHBIX
00pa30BaTeNbHBIX PE3yJIbTaTOB, HauMWHAasl OT PEHICHUs OBITOBBIX BOIPOCOB M 3aKaHUYMBAs
pEIICHUEM O HampaBlIEHUAX MPOJOJKEHUS 00pa3oBaHUs, IOCTPOCHUEM KAapbEPHBIX U
KU3HEHHBIX IUTaHOB. Takum o0pa3om, mporpaMmma

«I"eonnpopmaTKay M03BoOJsET CHOPMUPOBATH Yy OOYUAIOIIUXCS PECYPC MPAKTHUECKUX
YMEHHH U OIbITa, HEOOXOAUMBIX JUIsl pa3yMHOM Opranu3anui cOOCTBEHHOM JKU3HM; CO3TAET
YCIIOBHS JUIsl Pa3BUTHSI MHULIMATUBHOCTH, N300pETaTEIbHOCTH, THOKOCTH MBIIIIJICHHUS.

VY4eOHO-BOCTIMTATENbHBIN TpoOIlecC HampaBieH Ha (QOpMHUpPOBAaHME U pa3BUTHUE
pa3IMYHBIX CTOPOH OOYYalOIIMXCS, CBSI3aHHBIX C peanu3alueid Kak HMX COOCTBEHHBIX
MHTEPECOB, TaK U THTEPECOB OKpY>Karoiero Mupa. [Ipy 3ToM ruGKoCcTh IporpaMMbl O3BOJISIET
BOBJIEYb 00YYaIONIMXCS C PA3IMUYHBIMHU CIIOCOOHOCTSAMU. bobiioil 00BEM MPOEKTHBIX paboT
MO3BOJISIET YYECTh MHTEPEChl U OCOOEHHOCTH JINYHOCTH KaXAOro OoO0ydaromerocs. 3aHsITHs
OCHOBaHbl Ha JIMYHOCTHO-OPUEHTHPOBAHHBIX TEXHOJOTUSX OOYYEHMs, a TaKkKe CHUCTEMHO-
JESITEIbHOCTHOM METOJIE 00Y4EHUSI.

JlanHas mporpamma IpeanoiaraeT BapuaTUBHBINA MOJAXOJ, TaK KAaKB 3aBUCUMOCTH OT
oOyuarolierocst MOo3BOJISIET YBEIUYUTh WM YMEHBIIUTh O0BEM TOW WIM MHOW TEMBI, B TOM
YHCJIE U CII0KHOCTh, ATAK)KE MOPSAJIOK TPOBEJICHUS 3aHITHIA.

OcHOBHOe coJep:kaHMe Y4YeOHBbIX IpeAMETOB HAa YPOBHEe OCHOBHOIO 0011ero
oOpa3oBaHus

Ha mporspkeHnn kypca mporpamMmbl 0Oydaroluecs: MO3HAKOMATCS € Pa3Iu4YHBIMU
reOMH(POPMAIIMOHHBIMU ~ CUCTEMaMHM, Y3HAIOT, B KaKUX OO0JAaCTIX  TPUMEHSICTCS
reouH(popMaTHKa, KakKie 3a/1a4d MOKET pelIaTh, a TAKKE CMOTYT CaMH NMPUMEHATD €€ B CBOCH
noBceHEBHOU ku3HH. OOyuarommecss 0a30BO YCBOAT NPUHIMUI TMO3UIIMOHUPOBAHUS C
nomotibio HCC. Y3HatoT, Kak MOKHO OpPTaHHU30BaTh COOP CIIYTHUKOBBIX JaHHBIX, KaK OHH
MIPEJCTABIISIOTCS B TEKCTOBOM BHJICH KaK UX MOYKHO BU3YalTU3MPOBaTh. B paMKax mporpaMMel
BBIOEPYT MPOEKTHOE HANpaBlCHHE, Hay4daTcs CTaBHTH 3aJaud, UCCIIEI0BAThIIPOOIEMATHKY,
TUTAHUPOBATh BEICHUE MIPOCKTA M TPaMOTHOPACTIPEACTATH POITU BHYTPH KOMaH/IbI.

OOyuaromuecss CMOTYT TO3HAKOMUTHCS C HWCTOPHEW MPUMEHEHHWs OeCHHIOTHBIX
JeTaTeNbHBIX AaNMapaToB. Y3HAIOT O COBPEMEHHBIX OCECIMJIOTHUKAX, CMOTYT pELIUThH
pa3MyHbIC 33/1a4H C UX IIOMOIIBI0. Y3HAIOT TaKkKe U 00 OCHOBHOM YCTPOICTBE COBPEMEHHBIX
OecrmmitoTHBIX cucTeM. OOydwarommecss Y3HAIOT, Kak CO3MaéTcs TMOJNIETHOE 3aJaHue IS
OecrimnoTHUKOB. Kak mpou3BoaaTcs 3amyck uaanbHeimas ceémka ¢ momombsio BAC. A Takxke
MOJTy4YaT TaKUePe3yNbTaThl ChEMKH, KaK OPTO(HOTOIIIAH U TPEXMEPHBIE MOJIEIIH.

OOyuaroruecss  yriyOsATcss B TEXHOJOTHIO  OOpaOOTKM  TeofaHHBIX  MyTEM
aBTOMATH3UPOBAHHOTO MOJEIUPOBAHUSI OOBEKTOB MeCTHOCTH. CaMOCTOSITENIbHO CMOTYT



BBITIOJTHUTH ChEMKY MECTHOCTH 10 MONETHOMY 3amanuto. Coznanyt 3D-moznemnu.

OOyuyaronyecss O0O3HAKOMATCA C Pa3IMYHBIMM yCTPOMCTBAMM HPOTOTHUIIMPOBAHUS.
V3HaoT 00IMe NPUHOUIBI paboThl yCTPOMCTB, chepbl UX NPUMEHEHHS H TPOTYKTHI
AESITeTLHOCTH JAHHBIX yCTpoiicTB. O0yuaronyecs HayqdaTcsi TOTOBUTH 3D-Moaenu u1st medaTu
C TIOMOIIBIO AKCIIOPTA JTaHHBIX. J{OTOMHAT MOIENH TT0 JAHHBIMA’PO(POTOCHEMKH C TIOMOIIBIO
PYYHOTO MoJenupoBaHusi. [IpUMEHAT ycTpoiicTBa Ui HPOTOTHIIMPOBAHMS JJS IEYaTH
3a7aHusl.

OOyuaromuecsi H3y4aT OCHOBBI B TOATOTOBKe mpe3eHTaruu. Co3magyT eé.
[TonroToBsTCA K MPEACTAaBICHUIO PEAIM30BaHHOTO TMpoToTuma. [IpeacraBar ero, 3amumias
MIPOEKT.

Cucrema ycjioBHii peajau3anuy 0CHOBHOI00111e00pa30BaTeIbHOM NPOrpaMMbl

Onucanue KaJpoBBIX YCIOBUN peanu3alid OCHOBHOW 00Opa30BaTENbHOM MpPOrpaMMBbl
OCHOBHOTO 00111eT0 00pa30oBaHusi(ONMUCaHNEe KOMIIETEHIINI HACTAaBHUKA)

HacrtaBuuk nporpammsel «I'eonndopmaTrka» paboTaeT Ha CTHIKE CaMbIX aKTyaJbHBIX
3HAaHUW O HANPaBJICHHUIO T€OMPOCTPAHCTBEHHBIX TEXHOJOTHUM, a TaKkKEe T€HEPUPYET HOBBHIE
MOAXO/bI U PEIIECHHUs, BOIUIONIAs WX B pealibHbIe MPOEKThl. HacTaBHUK SIBISETCS TPAMOTHBIM
CHEIAIUCTOM B 00JaCTH TE€OMH(OPMAIIMOHHBIX CHCTEM, CJEAUT 32 HOBOCTSIMH CBOCH
oTpaciy, u3y4yaeT HOBbIe TexHosioruu. OO0yanaeT HaBbIKAMH MPOCKTHOM JEsSTEIHLHOCTH,
BHEJIPsis €€ MPUHIIUIIBI B TIPOIIECC 00yUCHUS.

HacrtaBHuk B paBHOM cTeneHn 00JaaeT KaKk CUCTEMHOCTBIO MBIIUJICHUS, TaK U TYXOM
TBOPYECTBA; MOOUIICH, yMEET padoTaTh B KOMaHE, KPUTUUECKU MBICIUTD, aHATHU3UPOBATh U
0000111aTh OMBIT, TEHEPUPOBATH HOBOE, YMEET CTABUTh 3a/1a4U U PEIIATh UX, a TAaKkKe padoTaTh
B YCJIOBHUSX HEONpPENeNEHHOCTH M B paMKaxX MPOEeKTHOW mapamurmbl. [lomumo storo,
HAaCTaBHUK 00JIaJaeT MeAarorn4eckKonXapu3Mon.

Keiicbl, BXxoasiue B NporpaMmmy
OcHoBHBIE pa3/iesibl IPOrpaMMbl y4e0HOI0 Kypca

1. BBegenne B 0CHOBBI re0OMH(OPMALMOHHBIX CHCTEM HIPOCTPAHCTBEHHBIX
JAAHHBIX.

OO6yuaronuecs: TO3HAKOMSTCS C Pa3JIMYHBIMU COBPEMEHHBIMU T€OUH()OPMAIIMIOHHBIMU
CHUCTeMaMH. Y3HAIOT, B KAKUX 00JIACTAX MPUMEHSETCS TeOMHPOpMAaTHKA, KAKUE 3a/1a9U MOKET
pelIaTh, a TaKKe Kak 00ydaromuecs MOTyT CaMu IPUMEHSTH €€ B CBOEH MMOBCEAHEBHOM )KU3HU.

2. Ypox padorsl ¢c TJIOHACC.

OOyuaromuecs: 6a30BO YCBOST NPHUHIMI Mo3uLMOHMpoBaHuA ¢ momombsio [THCC.
VY3HaT, KaKk MOKHO OpraHU30BaTh COOp CITYTHUKOBBIX JAHHBIX, KAK OHU MPEACTABIISIOTCS B
TEKCTOBOM BHUJIE U KAK UX MOKHO BU3yaJIU3UPOBATh.

3. Bb1600p NpoeKTHOr0 HaNpaBJIeHUs U pacnpejejieHne poJieil. Beioop
npoekTHoro Hampasienus. [loctaHoBka 3amaun. MccnenoBanue mpoOIeMaTHKY.
ITImanupoBanue npoekra. Pactipenenenue ponen.

4. YcTpoiicTBO U NPpUMEHeHne 0eCIMI0THUKOB.

OO6yuaronuecs mo3HaKomsTcs ¢ uctopuei npuMenenns bAC. Y3HaroT 0 COBpeMEHHBIX
BAC, kakue 3aaud MOXHO peliaTh C UX MOMOIIbIO. Y3HAIOT TAKK€ OCHOBHOE YCTPOMCTBO
coBpeMeHHbIX BAC.

5. OcHOBBI CBEMKH ¢ 0eCTMJIOTHUKOB.

OOGyuaroniuecs y3HaroT, kak co3fgaércs nonétHoe 3aaanue st BAC. Kak npousBoasrces
3almyck M JalbHedmas chbéMKa ¢ momoupio BAC. A Takke Kakue pe3yiabTaTbl MOYXKHO
MOJTYYUTh U KaK ATO clienaTh (MmoxydeHrue opTodoToriaHa u TpEXMEPHOM MOJIEIH ).

6. Yrayoaénnoe u3yyeHue TeXHOJIOT Ui 00padoTKu reoJaHHbIX.
ABTOMATH3UPOBAHHOE MOJICITMPOBaHKE 00BEKTOB MECTHOCTH ¢ oMotisio Agisoft PhotoScan.



7. Coop reogannbix. A3podoTochEéMKA, BbINOJHEHHE CbEMKH MECTHOCTH IO

NMOJETHOMY3a/1aHUIO.
8. Oo6padoTka n anaau3 reogaHubix. Co3ganue 3D-moenei.
9. N3y4denue ycTpoiicTBa Ajs mpoToTUNMpoBanus. O3HaAKOMJICHHE C

yCTpOMCTBaMU MPOTOTUITUPOBAHUS, ITPEIOCTaBICHHBIMU O0y4atoummcs. O0yuaroiuecs
Y3HAIOT OOIIMENPUHIIUIIBI PAOOTHI YCTPONCTB, a TAKXKE KOT/Ia OHU MIPUMEHSIIOTCS UYTO C UX
MIOMOIIBIO MOHO TMOJTYYUTb.

10. IloaroroBka JaHHBIX JJIsl YCTPOMCTBA MPOTOTUNIHMPOBAHMSI.
[ToaroroBka 3D-Mopenelt, 5KCIIOPT TaHHBIX, MOJITOTOBKA 33aIaHUIIIO TIeYaTH.

11. IIporoTunupoBanue.
[IpumeHeHue yctpoiicTB nmporotunupoBanus (3D-npuntep).
12, ITocTpoeHue NPOCTPAHCTBEHHBIX CLIEH.

I[OHOJ'IH@HI/Ie MOAENIE TII0 JaHHBIM aBPO(I)OTOC’BéMKI/I C TIIOMOLIBIO PYYHOI'O

MOJCIMPOBAHUA U MMOATOTOBKA K IMICYATH HA YCTpOI;'ICTBaX MMPOTOTUIIUPOBAHUA.

13. IloaroToBKAa Mpe3eHTAIHIi.
W3ydenne ocHOB B IOJATOTOBKE Npe3eHTanuu. Cozmanue npe3eHTanuu. [loaroroska k

MIpCaACTaBIICHUIO PCAIIM30BAHHOT OIIPOTOTHIIA.

14. 3ammuTa NpoeKkToOB.
[IpencraBnenue peaqrn30BaHHOTO IPOTOTHUIIA.

Ne Bcero yacos
o/ Pa3nensl mporpaMmmMbl yueOHOro Kypca
1 3nakomcTBO. Texnuka 0e3onacHocTu. BBogHoe3ansTHe 2
(«Mensist MuUp»).
2 BBenenue B reonnpopmanuontbie TexHoaorum. Keiic 1:
«CoBpeMeHHbIe KapThl, i Kak
onucatb 3emiro?y.
Heo6xomumocTh kapThl B coBpeMeHHOM Mupe. Chepsl
2.1. | mpuMeHeHHUs, MEPCIICKTUBBI HCIIOIh30BAHUSIKAPT. 2
BexTopHbie nanHbie Ha kapTax. 3HakomcTBo ¢ Be6-I'MC. LBer
2.2. | kak atpuOyT KapThl. 3HAKOMCTBO ¢ KapTOrpapuueCKUMU 2
OHJIAMH-CEPBUCAMU.
53 Cgert u uBet. Ponb uBera Ha kapre. Kak 3actaBUThUBET 1
" | paborath Ha cebs?
2.4. | Co3nanue u myOauKanus COOCTBEHHOU KapThl. 2
3 Keiic 2: «I's100aabH0e no3unnonuposanmne“Haiinm cedst Ha 4
3eMHOM Hiape”».
3.1. | Cucremsl rI00aJIbHOTO MO3UITTOHUPOBAHUS. 2
3.2. | IIpumeHeHmne CIyTHUKOB /715 TIO3UITMOHUPOBAHUSI. 2
4 doTorpapuu ¥ NaHOPaMbl.
41 Uctopus potorpaduu. dotorpadus kak cnocoOn3ydeHus 1
7| OKpYXKarouero Mupa.
42 Xapaktepuctuku poroanmnaparos. [lonmydeHnekauecTBEHHOTO 9
" | porocHMMKA.




Coznanue chepuueckux naHopam. OCHOBHbBIE MTOHSTHSI.
HeobOxonnmoe o6opynoBanue. TexHuka cb€MKU chepruuecKux

4.3. aHopaM Pa3IMYHON anmapaTypoil (kamepbl cMapT(dOHOB Oe3 2
[ITAaTUBOB,
1rdpoBkie hoToaNMmapaTsl CO MITATUBAMU U T. J1.).
Coznanue chepuueckux naHopam. CIIMBKA MOTYYECHHBIX
4.4. | dbororpadwuii. Koppekius u peTyiibaHopam. 4
OcHoBbl a3podorocbémkn. [lpumenenne bBAC
(OecnMIOTHBIX aBMAIIMOHHBIX CHCTeM) B a3podoTochEMKe
5 (Keiic 3.1: «/li1s1 4ero Ha camom/jiejie HyKeH 0eCnmJIOTHbIH
JerareJbHbIN
annapar?»).
5.1. | @oTorpammeTpus 1 €€ BIUSIHUE HA COBPEMEHHBINMUD. 1
50 CHG?&pI/II/I CbEMKHU O0BEKTOB /JIs1 TOCTIEAYIOIErONIOCTPOCHUS UX 5
B TPEXMEPHOM BHJIE.
[IpyHuun  mocTpoeHuss  TPEXMEPHOro  M300pakKeHHs Ha
53 | KOMIbIOTEpE. Pabora B dororpammerpuueckom 10 — Agisoft 4
PhotoScan i aHaoruaHOM.
O06paboTKa OTCHATOrO MaTepuara.
54 becriunotHuk B reonHpopMaTuke. Y CTPONUCTBO UTIPUMEHEHUE 5
JPOHA.
5.5. | Texuuueckue ocobennoctu BITJIA. 2
5.6. | IIunotupoBanue BITJIA. 6
5.7. | Ucnonp3oBanue OeCniIOTHUKA ISl CHEMKUMECTHOCTH. 6
Boznukatouiue npobaemsl npu co3ganuu 3D- mojeneil.
5.8. | CriocoGsI pelaKTHPOBaHUS TPEXMEPHBIX 3
MOJICIICH.
TexHOnOoruu NPOTOTUMMPOBAHHUS. Y CTPOIMCTBA IIIBOCCO3AaHUS
5.9. | TpéxmepHbIX Mozeeii. PaGora ¢ 3D- 2
MPUHTEPOM.
dusnyeckue 1 XMMHUYECKHE CBOMCTBA TUTacTUKA Is13D-
>-10. npuHTepa. [ledats TpEXMEPHONM MOJEIH IIKOJIBI. 1
6 Keiic 3.2: «A3MeHeHue cpeabl BOKPYT HMIKOJIbD).
6.1 Pa6ota B [10O 151 pydHOTO TPEXMEPHOTO MOJICIUPOBAHUS — 1
| SketchUp wiu anamorugsom.
6.2 DKcnopTHpoBaHue TpExMepHbIX (aitnos.IIpoexkTupoBanue -
™" | cOOCTBEHHOM CLIEHBI.
6.3 [Tewats mogenu Ha 3D-npunTepe. OdopmiieHneTpEXMEpHOI 9
BELIECTBEHHOW MOJIEIH.
7 [ToaroroBka 3aIMUThI MPOEKTA. 3
8 3amuTa NpoeKTOB. 2
9 3axmountensHoe 3aHsaTe. [loasenenne ntoroBpadbotsl. [1nanb 5

10 1IOpaboTKe.




Keiic 1. CoBpemennbie kapThl, win Kak onucatps 3emitio?

Keiic 3HakoMuT 00y4aromuxcs ¢ pa3sHOBUIHOCTSIMHU JaHHBIX. Pemras 3agady Keiica,
oOyyJaromnuecss TPOXOAAT CICAYIONIMe TEMAaTHKHU: KapThl M OCHOBBI HUX (HOPMHUPOBAHUS,
M3y4YeHHE YCIOBHBIX 3HAKOB U MPUHIIMIIOB UX OTOOpaKeHUsI Ha KapTe; CUCTEMbl KOOPAMHAT U
MIPOEKIIUNA KapT, UX OCHOBHBIE XapAaKTEPUCTUKU U BO3MOXKHOCTH MIPUMEHEHHUS; MACIlTad u JIp.
BCIIOMOTaTeIbHbIE HHCTPYMEHTHI (POPMHUPOBAHHS KAPTHI.

Keiic 2. I100a71bHO0€ MO3MIMOHMPOBAHNE

«Haiigu ced0s Ha 3¢eMHOM HIape».

HecMmoTpss Ha TO, 4TO HaBUTaTOpbl U CHOPTHUBHBIE TPEKEPHI CTAJIM HEOTHEMIIEMOMN
YacThIO HAIIeH >KU3HM, MaJI0 KTO 3HAeT MPUHIMUI uX paboTsl. [Ipoiias kelic, obOydaroniuecs
y3HatT nipo ['JTOHACC/ GPS

— IPUHLHUIBI pabOThl, HCTOPHIO, COBPEMEHHBIE CUCTEMBI, TpUMeHeHHe. [IpuMenenne
jorrepoB. Busyanu3zanus TeKCTOBBIX JaHHBIX Ha KapTe. Co3/1aHne KapThl NHTEHCUBHOCTH.

Keiic 3.1. Aspodorocbrémrka. «/ljigd 4yero Ha camMoM Jjejie HY:KeH 0eCHUIOTHBIN
JieTaTeJbHbIN anmapar?».

OObEMHBI  Kelic, KOTOpBIM  MO3BOJUT  OOYYarOIIMMCS  OCBOUTH  MOJHYIO
TEXHOJIOTUYECKYIO LIETI0YKY, UCIOJb3YyEMYI0 KOMMEPUECKUMH KOMITAaHUAMHU. Y CTPOICTBO U
npuHiunsl  GyHkunonupoBanust BIIJIA, OcHoBbl (pOTO- M BHIEOCHEMKM W MPHUHIUIIOB
nepenaun napopmaruu ¢ BITJIA, o6padoTka nanueix ¢ BITJIA.

Keiic 3.2. U3meHneHue cpebl BOKPYT HIKOJbI.

[Tponomxkenue keiica 3.1. OOyuaromecs, uMesi B CBOEMPACIOPSHKEHUN JICKTPOHHYIO
3D-momenp 1IKOJBI, MPOAOIDKAIOT BHOCUTH H3MEHEHUS B MTPOYKT C IEIBI0 OJIaroycTpoicTBa
paiiona. O0y4aromuecs MpoJI0DKAIOT COBEPIICHCTBOBATh CBOM HaBBIK 3D-MonenupoBaHus,
3aBepuIasi MPOeKT.

MartepuanbHO-TeXHHYECKHE YCJIOBHUS Peajn3aluy OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpaMMBbl.

Cnucok odoopynoBanusi Komnbsrorepusiii kiace UKT

. MOV (npuntep, ckanep, konup) Munumainesnblie: popmat A4, nazepHslii, 4/0, 1
IIT.

J HoytOyk HacTtaBHMKa C TIPEAyCTAaHOBJICHHOM OMEPAIIMOHHONW CHCTEMOM,
OQUCHBIM MPOTPAMMHBIM OOECIEYCHHEM MPOU3BOJIUTEIBHOCTh TMporeccopa (Mo TecTy
PassMark — CPU BenchMark http://www.cpubenchmark.net/): we menee 2000 enuuui;
00BbEM onepaTuBHOM namaTu: He MeHee 4 ['0; 00béM Hakonutens SSD/eMMC: e menee 128
I'6; I1O nns mpocMoTpau pelakTUPOBAaHUSI TEKCTOBBIX JOKYMEHTOB, 3JICKTPOHHBIX TaOIHIl |
npe3eHTanui pacnpocTpanéHHbIX (GopmartoB (.0dt,

txt, .rtf, .doc,
.docx, .ods, .xls, .xlIsx, .odp, .ppt, .pptx)., 1 mT.
. HoyrOyk ¢ mpemycTaHOBIEHHOW OINEPAIMOHHONW CHUCTEMOM, OQUCHBIM

nporpaMMHbIM oOecrieyeHreM . HoytOyk: He ke Intel Pentium N (unu Intel Celeron N), He
ke 1600 MI', 1920x1080, 4Gb RAM, 128Gb SSD; npou3BoauTEIbHOCTH MPOIIeccopa: He
meHee 2000 enuuun; IO nns mpocMoTpa M peJakTHPOBAHHUS TEKCTOBBIX JIOKYMEHTOB,
SIICKTPOHHBIX TAOJIMI] U Tpe3eHTaluil pacnpoctpanéHubix (opmatos (.0dt,

txt, .rtf, .doc, .docx, .ods, .xls, .xlsx, .odp, .ppt, .pptx). , 10 mrT.

. NHTtepakTuBHBIN KOMIUIEKC. KOIMYeCcTBO OTHOBPEMEHHBIX KaCaHU— HE MEHEE
20., 1 mr.

YPpoOK TeXHOJI0T MK
AnautuBHOe 000pyOBaHHE



. 3D-o6opynoBanue (3D-mpunTep). MuHuManeHbe: THO TnpuHTEpa: FDM;
Martepuai: PLA; pabounii cToii: ¢ mogorpeBoM; padodas o6acts (XYZ): ot 180x180x180 mm;
CKOpOCTh TeyaTu: He MeHee 150 mMm/cex; MUHMMalIbHAs TOJIIMHA ClIos: He Oonee 15 MKM;
dbopmat daiinoB (ocHoBHbIC): STL, OBJ; 3akpeITHIi KOpIyC: HATKYHE., | IIT.

J [Tnactuk mis 3D-npunTtepa. TonmmuHa mIacTUKOBOM HUTH: 1,75MM; MaTepua:
PLA,; Bec katymku: He MeHee 750 rp., 15 mrT.

o [IO npna 3D-monenupoBanusi. OOnaunsiii uHcTpymeHnT CAIIP/ ACVII,
OXBaTBIBAIOLIUI BECh MTPOIIECC padOTHI C U3JIETUIMU —OT MPOESKTHUPOBAHUS 10 U3TOTOBJICHHUS.

JlomosTHUTETbHOE 000PY/I0OBaHHE

. [IInem BupTyanpHON peanbHOCTH OOIee paspemenue He MeHee 2160x1200
(1080%1200 mnst kaxkmoro riasza), yroa oo63opa He meHnee 110; Hamuure KOHTpOIEpOB — 2
IIT.; HAJTMYME BHEITHUX JaTYMKOB — 2 IIIT.; Pa3bEM IS TIOJKITFOUCHUST HAYIITHUKOB: HATNYHE;
BCTPOCHHAS Kamepa: Handue. 1 KOMIUICKT.

. HltatuB 1y KperuieHust 0a30BbIX cTaHIMHA. KOMIIEKT M3 ABYX IITATHUBOB.
COBMECTUMOCTB CO IIJIEMOM BUPTYaJIbHOM PEAIBHOCTH, | KOMILJIEKT.
. Hoytbyk ¢ OC nns VR-nema. KonudecTtBo sinep mporeccopa

- He MeHee 4. TakToBas yactorta mpoiieccopa - He menee 2500 MI'1. BuneokapTa - He
ke Nvidia GTX 1060, 6 I'6 Buneonamsats. O0beM oniepaTUBHOM MaMSTH - HE MeHee 8 10. , 1
IIT.

. MHoromnonas30BaTeabCKasi ~ CUCTEMa  BHUPTYyaJIbHOH  peanbHOCTH C  6-
KOOPJIMHATHBIM OTCJICKUBAHHEM TIOJIOKEHUS TTOTh30BaTeNel,l KOMIUICKT.

TpeboBaHMs K CHCTEME BUPTYaIbHON PeaIbHOCTH:

o IIOAACPIKKaA M06I/IJIBHI>IX I1IJIEMOB BI/IpTyaHBHOﬁ PCAIIBHOCTH 1101 YIIPABJICHUCM
OC Android;

. MOJJIEPKKA YIPABISIOMINX KOHTPOJUIEPOB € BO3MOXKHOCTBIO 6- KOOPAUHATHOTO
OTCJIC)KUBAHUS MOJIOKECHHUS B TIPOCTPAHCTBE;

. TEXHOJIOTHs TOJIHOM KommeHcanuu jara (anti-latency): nzoOpaxkenue n0MKHO
BBIBOJIUTHCS JIJI1 TOYEK, B KOTOPHIX OKAXKYTCs JICBBIH W MpaBbIil Ij1a3a MOJb30BaTEs Yepes
BpeMsi, KOTOPOE JIOJDKHO TPOWTH ¢ MOMEHTA Hadaja OINpPEIeJICHHUS MECTOIMOJIOKCHUS a3
MOJIb30BATENIS 10 MOMEHTA OKOHYAHUS BBIBOJIA M300PaKCHHUS.;

. IJIOIIA b OTCCKMBAHUS OJIL30BATE/ICH — HE MeHee 16 kB. M;

. KOJIMYECTBO TOJIb30BaTeNeli — He MeHee 3 uell.

TpeOGoBaHUs K CUCTEME OTCICKUBAHUS TIOJIOKEHUS MOJIb30BaTeNel (TPeKUHTa):

. THUIT CUCTEMBI OTCIICKUBAHUS: 6-KOOpAMHATHAS CHCTEMAOTCIC)KIUBAHUS;

. o011 BeC OJJHOTO yCTporcTBa TpekuHra — He 6osee 20 T;

. TEXHOJIOTHUS: ONTHUKO-UHEPIUATbHBIA TPEKUHT, aKTHBHBIEMapPKEPHI,
paboTaronue B HH(ppakpacCHOM IHUAMa30HE;

. yroi 0030pa ontudeckon cucreMbl — He MeHee 230 rpaaycos;

. BpEeMs OTKJIMKA CUCTEMBI TPeKHHTa — He Ooiee 2 Mc;

. pa3MeIIeHne CEHCOPOB: Ha 00BEKTE OTCIICKIBAHMS,

. CEHCOPBI, HCTIOIb3YEMBIC JIJIsI OTCIICKUBAHMSI TUIEMOB BUPTYAIBHON peaTbHOCTH

n I OTCICKHBAHUA Z[BI/DKGHI/Iﬁ PYK HOHBSOBaTeHeﬁ, JOJIDKHBI OBITH HMICHTUYHBIMU U
B3aMMO3aMCHACMBIMMU,

. pa3MelIeHne aKTHBHBIX MapKEPOB: HAITOJIBHOE,

. BCE KOMITOHEHTBI CHUCTEMBI TPEKMHTa JIOJDKHBI MOHTHPOBATHhCS Ha TOJ, 0e3
HEOOXOAMMOCTH MOTOJIOYHOTO/HACTEHHOTO MOHTAXa;

. HaJIMYME CEHCOPOB B COCTAaBE €IMHOTO YCTPOMCTBA TPEKMHTA: AKCEIEPOMETD,
TUPOCKOII, ONITUYECKUM CEHCOD;

. 9acTOTa OTCJIC)KUBAHUS TTOJIOKEHUS TTOTH30BATEIS:

. - akcesnepometp: He MeHee 2000 BEIOOPOK/C;

. - rupockomn: He MeHee 2000 BEIOOPOK/c;

. - ONITUYECKHH ceHcop: He MeHee 60 BEIOOPOK/c;



. HOTPEIIHOCTh OTCIICKUBAHUS TIOJI0KEHUS MTOJIH30BATEIISI BIPOCTPAHCTBE Ha
mromaau 6 M x 6 M — He 0oitee 10 mm;

. MUHUMAaJIbHOE KOJMYECTBO I0JIb30BATENICH, MOICPKUBAEMOCCHUCTEMOM
TPEKUHTa, He MeHee 3 Yell.

TpeOoBaHUs K MMOKA3aTEIAM XpaHEHHUs, TPAHCIIOPTHPOBKHA WHACTPOMKHU:

. BpeMsI TIOJIHOTO Pa3BEPTHIBAHUS U HACTPOWUKH CUCTEMBI IS TUIOMIAAN
otcnexuBanusa 16 xB. M —He 0oiee 90 MuH;

. HEOOXOIUMOCTh KaJIMOPOBKH B IMPOIIECCE IKCITyaTallud —OTCYTCTBYET;

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

TpeOGoBanus K ciocodam yrnpapieHUs HHTEPAKTUBHBIMUA MOJICIISIMU:

. NoJIIEP’KKa 6-KOOPAMHATHOTO OTCIICKUBAHUS MOJIOKEHUS YIIPABIISIOIINX

YCTPOWCTB B MPOCTPAHCTBE.

TpeOGoBaHUS K TPOrPaMMHOMY 00ECIICUEHUIO:

. HoJIepsKKa CHCTEMOM TPEeKHMHTa onepannoHHbIX cuctem: Windows, Android,;

. MIPEIOCTABICHHE HEOTPAHWYCHHOW TI0 BPEMEHH WCIOJB30BAHMS MPOCTOM
(HCHCKJTFOUMTEITFHOW) JIMIIEH3WH Ha KOMMEPUYECKOE HCITOJIb30BAaHUE MPOTPAMMHOIO
obecrieueHus cucTeMbl TpekuHTra Ha oauH 1ieM ¢ OC Android (GeccpouHast TUIICH3HS)

— 3 .

OO6mue TpeboBaHUS:

. HaJTM4re MOOWIIBHBIX IIJIEMOB BUPTyalIbHOU peanpHocTH Oculus GO wnu aHanmor
— 3 mr.;

. HaJu4Yue KOMIUIEKTa MPOBOJIOB U 3apSIHBIX YCTPOWCTB sl OecriepeOoiHoM
padoTHL.

J dortorpammerpuueckoe [10. 1O ans 06paboTku n300pakeHUn onpeaeneHus

(GbOopMBI, pa3MepoB, TMOJIOKEHHS M WHBIX XapaKTEPUCTUK OOBEKTOB HA IUIOCKOCTH WU B
IIPOCTPAHCTBE. ,| mIT.
. Ksampokontep Mavic Air. KoMmakTHbIi KBagpoOKONTEp C TPEXOCEBHIM
crabunuzaropoM, kamepoit 4K, MakcMMallbHON TabHOCTBIO TIepejaul He MeHee 6 kM., 1 1miT.
. Ksanpoxontep DJI Tello. KBagpokonTep ¢ kamepoit, Bec He 60ee 100 r B coope
C MpoMeyiepoM M KaMepoM; ONTUYECKUW JATYUK ONPEJeTICHMs] MO3UIMH — HaJIUYUE;
BO3MOXKHOCTbYJAIEHHOTO TPOrPAMMHUPOBAHUS — HaJIU4YKE., 3 HIT.

Menunaszona

. ®doroannapat ¢ 00beKkTHBOM. KonnuecTBo 3 heKkTUBHBIX TUKCENEH —
He meHee 20 MiH., 1 1mT.

. Buneokamepa. [Tnanmier (s odecrieueHusi CoBMecTUMOCTH ¢ 112.3.6) ¢
IPUMEPHBIMHU XapAKTEPUCTUKAMHU:

. auaroHanb/paspenienue: He Menee 2048x 1536 nukcenei;

o JMaroHalib dKpaHa: He MeHee 9.7";

. BcTpoeHHas namsatb (ROM): e menee 32 I'b;

. pazpemieHne GoTokaMepsl: He MeHee 8 Mit;

. Bec: He Oonee 510 T;

. BeIcOoTa: He 6osee 250 mm. , 1 mmiT.

. Kapra mamsiti 1t poroanmnapara/Buaeokamepsl. OObEMIaMATH — HE MEHEe
64 1'0, knacc He Hrmke 10., 2 mT.

. HItatuB. MakcumainbHas Harpy3ka: He 0ojiee 5 Kr;MakCUMallbHasi BHICOTA

chEMKU: He MeHee 148 cm, | miT.

HNHpopMallMOHHO-METOJUYECKHUE YCIOBUS peaju3ali OCHOBHOW 00pa3oBaTelbHOU
MPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHus(CMUCOK BHEUTHIUX METO/I. MATEpUAJIOB) (CCHUIKU
Ha JI0I1. MaTepUabl

— IIPOIMCHIBAEM B Keiicax).
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