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IHosicauTeILHAA 3aNIMCKA.

AKTYaJIbHOCTB: CEroJHs T€OMH(OPMAIIMOHHBIE TEXHOJIOTUU CTaJM HEOThEMIIEMOMU
YacThlO0 Hallled J>KU3HM, JIOO0W COBPEMEHHBIM YelIOBEK MOJIb3yeTCs HaBUTAIIMOHHBIMU
CEepBUCAMH, TPHIOKEHUAMH JUIsI MOHHUTOPUHTA OOIECTBEHHOTO TPAHCIOPTA U MHOTHMH
JIPYTUMU CEPBHUCAMHU, CBSI3aHHBIMU C KapTaMH. DTH TEXHOJIOTUH UCIIOJIB3YIOTCSIB COBEPILIEHHO
pas3nuuHbIX cepax, HAaUMHASI OT pearupoBaHus MPU YPE3BbIYAHHBIX CUTYAIUSAX U 3aKaHUYUBAs
MapkeTuHroM. Kypce

«'eonH(popMaMOHHBIE TEXHOJOTHM» MO3BOJSET CHOPMUPOBATH Y O0yUYaIOMIMXCS
YCTOMYMBYIO CBSI3b MEXJAYy WH()OPMALMOHHBIM W TEXHOJIOTMYECKHM HAIMPABICHUSIMU Ha
OCHOBE PEANIbHBIX MPOCTPAHCTBEHHBIX JAaHHBIX, TAKUX Kak a’podoToCchEMKA, KOCMHUYECKAsS
CbEMKA, BEKTOPHBIE KApPThl U Jp. DTO MO3BOJMUT OOYYAIOUIUMCS TOJYYUTh 3HAHHS IO
WCIIOJIb30BAHUIO T€OUH(POPMAIIMOHHBIX MHCTPYMEHTOB M MPOCTPAHCTBEHHBIX MAHHBIX IS
MOHUMAaHHUS U WU3Y4YCHHUS OCHOB YCTPOWCTBAa OKPYKAIOIIETO MHpPa M MPHUPOJHBIX SIBICHUM.
OOyuaromyecss CMOTYT pealn30BbIBATH KOMAaHJHBIE TPOEKTHI B cdepe HUCCIeI0BaHUs
OKPY>KaIOIIeT0 MHpa, HA4aTh HCIOJb30BaTh B TIOBCEAHEBHOW JKM3HU HABUTAIMOHHBIE
CEPBUCHI, KOCMUYECKUE CHUMKHU, AJIEKTPOHHBIE KapThl, COOMpPATh NaHHBIE 00 OOBEKTaX Ha
MECTHOCTH, CO3/1aBaTh 3D-00BEKTHI MECTHOCTH (KaK OT/AENbHBIC 3/1aHU, TaK U IEJIbIe TOPOa)
Y MHOTO€ JIpYTOE.

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

HanpaBieHHocTh 00pa3oBaTeibHOW NporpamMmepl: 00pa3zoBaTebHas IMporpamma
«"eonHpOpMaAIIMOHHBIE TEXHOJIOTUMY» SIBISIETCS 00I111e00pa30BaTeNLHON MPOrpaMMON TIO
npeaMeTHOHN o0acTh « TeXHOIOTHS.

DOYHKIHOHAJIbHOE NPeIHAZHAYECHHE IPOrPAMMBI: [IPOCKTHAS.

dopma opraHM3anMu: rpymnIoBas.

AKTYaJIbHOCTH M OTJIMYHUTEJIbHbIC 0COOCHHOCTH NIPOrPaMMbI

HoBu3zHa nporpaMMmsl 3aKito4aeTcs B CO3JaHUU YHUKaIbHOM0Opa30oBaTeIbHON Cpebl,
dbopMupyroniel ITpOeKTHOE MBIIUICHHE OOYYaIOIIMXCS 3a CUET TPAHCISILHMHM MPOEKTHOIO
crioco0a IeATeIbHOCTH B paMKax peIIeHus] KOHKPETHBIX MPOOJIEMHBIX CUTYaLUH.

AKTyaJbHOCTb MpOTpaMMbl OOyCIIOBJIEHA T€M, YTO paboTa HaJl 3aJadyaMu B paMKax
MIPOEKTHON JeSITENTbHOCTH (POPMUPYET HOBBIM TUIIOTHOIICHUSI B PaAMKaX CHCTEMbI «IIpUpOJa
— 00I11eCTBO — 4YEJI0BEK

— TEXHOJIOTUN», ONPEAEISAIOIUN 00513aTeIbHOCTh 3KOJOTNYECKO HOPMUPOBKHU MpHU
OpraHu3aluu 000N JEeATENbHOCTH, YTO SBJSETCS MEpPBbIM IMIaroM K (HOPMHPOBAHUIO
«TOKOJICHUSI Pa3BUTHS», SABIISIOIIETOCS TPEHAOM Pa3BUTHS COBPEMEHHOI0 00IIEeCTBA.

[Iporpamma mnpeamonaraer QopMHpoBaHHE Y OOYYAIOMIMXCS MPEICTaBIECHUN O
TEHICHIUAX B PAa3BUTHH TeXHHUYECKOW c¢epbl. HOBBIM TEXHO-MPOMBINIICHHBIN YKIax He
MOXET OBbITh MOJIOKEeH B (opMar oOulecTBa pa3BUTHUS TOJbKO Ha OCHOBAHMM HOBHU3HBI
(bu3MYECKUX MPUHIUIIOB, HOBBIX TEXHUYECKUX PEIICHUN U KITACTEPHBIX CXeM B3aUMOJICHCTBUS
Ha TOCTHH/IYCTPHAILHOM 3Tare pa3BUTHS COIIMyMa, a UJesl pa3BUTHS OOIIECTBA HETIPEIOKHO
BKJIIOYAET B ce0sl TEHACHLNIO K OOPETEeHHIO COHAIPABICHHOCTH AHTPOIIOTE€HHBIX (PAKTOPOB,
3aKOHOB pa3BUTHUS OHOC(EPBI U KYIbTYPHOTO Pa3BUTHS.

[lemarormueckas 1enecoo00pa3HOCTh ATOW MPOTPAMMBI 3aKJIIOYAETCS B TOM, YTO OHA
ABJIETCA LIEJIOCTHOW M HENpPEPHIBHOM B TEYEHHE BCEro Ipouecca oO0yd4eHHs M IO3BOJISET
oOyyaromiemycsi Iar 3a [IaroM packpbiBaTb B ce0e TBOpPYECKHE BO3MOXXHOCTH H
CaMOpeaIn30BbIBATECSI B COBPEMEHHOM Mupe. B mponecce m3ydeHHs OKpyKaroIero Mupa
oOyyarommecs moxyJar JONOJHUTEIbHOE 00pa3oBanue B 001acTu HHPOPMATUKH, Teorpadum,
MaTEMaTUKU U (PU3UKU.



OTnMYuTEeNbHOH OCOOCHHOCTHIO JAHHOM NPOTPaMMBl OT YXKE CYIIECTBYIOIIUX
00pa3oBaTeNbHBIX MPOTrpaMM SIBJIsETCA €€ HalpaBICHHOCTb Ha PAa3BUTHE OOydYaroIUXcs B
MPOEKTHOW AESITeTbHOCTH coBpeMeHHbIMH Metonukamu TPHU3 m SCRUM ¢ nomombio
COBPEMEHHBIX TEXHOJIOTUI 1 000PYAOBaHUS.

HanpaB/eHHOCTB. TeXHUYECKas

Bo3pact ob6yuaromuxcsi: ooyuarommuecs 13 ner.

Cpoxu peaju3ainuu nporpamMmmbl: 68 gacos.

Hamosnsiemocts rpynm: 15 yenosexk.

PeskuM 3aHATHI: 110 2 aKaJeMUYECKUX Yaca B HEJEIIIO.

@opMbI 3aHATHH:

. paboTta HaJl perIeHueEM KECoB;

. 1a00paTOPHO-TIPAKTHYECKUE PAOOTHI;
. JICKITHH;

. MacTep-KJIacChl;

. 3aHSATHUSA-COPCBHOBAHUS;

. IKCKYPCHH;

. MIPOCKTHBIE CECCHH.

Metoabl, ncnOb3yeMble HA 3aHATHSAX:

® mpakTHYecKue (ynpaKHEHUs, 3a]1a4H);

e cioBecHbIE (paccka3, Oecea, MHCTPYKTAXK, YTEHUE CIIPABOYHOUIUTEPATYPHI);

®  HarsAIHBIC (JEMOHCTpAIUs MYJIbTUMETUNHBIX TTpe3eHTaIuil, hoTorpadun);

e npobsieMHBbIC (METOBI MPOOIEMHOTO U3JI0KEHUS) —O0yJaroIuMcs 1aéTcs 4acTh
TOTOBOTO 3HAHUS;

IBPUCTUUYECKHE (YaCTUUHO-TIOMCKOBBIE) — 00YUaIOIUMCSIPEI0CTABISACTCS
00JIbIIIast BO3MOKHOCTH BBIOOpA BapHAHTOB;

UCCIIEZIOBATENbCKHE — 00YYaloIIrecsl CaMy OTKPBIBAIOT UUCCIEAYIOT 3HAHMS;
WJTIOCTPATUBHO-O0bSICHUTEIIbHBIE;

PenpoyKTHUBHBIE;

KOHKpEeTHble U aOCTpaKkTHble, CHHTE3 U aHaju3, CpaBHEHUE, 0000IIeHue,
abcTparupoBanue, Kiaccu(ukanus, CUCTeMaTU3alusa, T. €. METOJIbl Kak
MBICTTUTEIHHBIC OTIEPAIINN;

®  UHIYKTHBHBIC, JICTYKTUBHEIE.

enun 1 3aga4u peaju3anuu OCHOBHOM 00pa30BaTeIbHONIPOrpaMMbl OCHOBHOT'O
o01iero odopazoBaHust

Hesb: BoBIEUeHNE OO0YYAIOMIMXCS B MPOEKTHYIO JAEATEIbHOCTH,pPa3paboTKa HAYIHO-
UCCIIeI0BATENbCKUX U MHKEHEPHBIX MPOEKTOB.

3agauu:

oOyyarolue:

. npuoOpeTreHne U yriayOleHne 3HaHUM OCHOB IPOEKTHPOBAHMS U YIpaBJICHUS
MPOEKTaMH;

. O3HAKOMJIEHHE C METOaMHM U NpuémMamu coopa 1 aHaiau3a uHpopmauu;

. oOyuyeHHe IPOBEICHUIO HCCIEA0BAaHUM, Mpe3eHTalui U MEXIPEAMETHOU
MO3UIIMOHHOW KOMMYHUKAIINY;

. oOyuyeHne paboTe Ha CHENHATH3UPOBAHHOM O0OPYIOBaHUH W B MPOTPAMMHBIX
cpenax;

. 3HAKOMCTBO c XapA-KOMIIETEHIUSMHA (reonHpOPMAIIMOHHBIMH),



NO3BOJAIOIIMMHU  IIPUMEHATh TEOPETUYECKUE 3HAHMSA Ha IIPAKTUKE B COOTBETCTBUHU C
COBPEMEHHBIM YPOBHEM Pa3BUTHS TEXHOJIOTHU.

pa3BHUBaIOLINE:

. (opMHpOBaHKE HHTEPECA K OCHOBAM H300pETaTENIbCKOM IS TEIbHOCTH;

. pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEN M KPEATUBHOTO MBIIJICHUS;

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

. (¢bopMupoBaHHE OHUMAaHMS NPSIMOW U OOPATHOM CBSI3U MPOEKTa U CPEABI €ro

pcain3anuru, 3aJI0KCHUC OCHOB COI.[H&JIBHOﬁ U DKOJIOTHYECKOM OTBCTCTBCHHOCTH,

. pPa3BUTHE TEOMPOCTPAHCTBEHHOTO MBIILJICHUS; pa3BUTHE CO(T-KOMIETCHIUH,
HEOOXOJUMBIX JUIsl YCIEUTHOW paboThl BHE 3aBUCHUMOCTH OT BBIOpaHHOW Mpodeccui.
BOCIHUTATENbHBIC:

. dhopmMupoBaHUE TPOSKTHOTO MUPOBO33PEHUS U TBOPUECKOTO MBIIIUICHUS;

. dbopMUpOBaHHE MHUPOBO33PEHUS, MO KOMIUIEKCHOW OIIEHKE, OKPY>KaIOIIEro
MHUpa, HAITpaBJICHHOMN Ha €ro MO3UTUBHOE U3MEHEHUE;

. BOCITUTaHHE COOCTBEHHOW MO3HIIMK MO OTHOLIECHUIO K JIEATEIbHOCTH U YMEHHE
COTIOCTABJISITH €€ C APYTUMU TTO3ULIUSIMU BKOHCTPYKTUBHOM JIHAJIOTE;

. BOCITUTaHHUE KYJIbTYpbl pa0OTHI B KOMaH/IE.

IpyuHUMNBI U MOAX0ABI K (POPMUPOBAHNIO 00PA30BaATEJIbHONIPOrPaMMbI
OCHOBHOI'0 00111€er0 00pa30BaHUA

IIporpamma peanu3syercsi:

. B HEMPEPHIBHO-00PA30BATEILHON NESITEIBHOCTH, COBMECTHOM JESTEILHOCTH,
OCYIIECTBIIIEMOU B X0JI€ PEKUMHBIX MOMEHTOB, II€00YyUYaIOIIHUICS OCBAaNBAET, 3aKPEIUIACT U
anpoOUpyeT MOJyYCHHBIC YMEHHUS;

. B CaMOCTOSITEIbHOM AEATEIbHOCTH OO0Yy4YalOIIMXCs, T/1€ 00yJaromUiCs MOXKET
BBIOpaTh JCATEIBLHOCTh II0 HHTEpecaM, B3aWMMOJICHCTBOBAaTh CO CBEPCTHUKAMHM Ha
PaBHOIPABHBIX MO3UIIUSIX, PEIIaTh MPOOJIEMHBIE CUTYaIlUH U JIp.;

o BO B3aUMOJEHCTBUH C CEMBIMHU JIETEMH.

[Iporpamma MOKET KOPPEKTUPOBATHCS B CBSI3U C U3MEHEHUSIMMU:

. HOPMAaTHUBHO-TIPaBOBOM 0a3bl JOIIKOIBHOTO 00pa30BaHNUS;
. BUJIOBOM CTPYKTYpPBI IPYyIII;
. 00pa30BaTEIBHOTO 3aIpOca POJUTEICH.

IHoaxoas! K (pOpMUPOBAHMIO IPOrPAMMBI:

. JInuHOCTHO-OpUEHTUpOBaHHBIA. OpraHuzanus 00pa30BaTEIHLHOrO Mpolecca C
y4€TOM TJIaBHOTO KpuTepHs 3PPEeKTUBHOCTH 00YUarOIIerocss — €ro JUYHOCTH. MexaHu3m —
CO3/IaHUE YCIOBHMM JJs Ppa3BUTHSA JIMYHOCTH HA OCHOBE H3YYEHHS CIIOCOOHOCTEMH
00yyYaromnierocs, €ro MHTEPEeCcoB, CKIOHHOCTEH.

. HestenbHOCTHBIN.  OpraHu3ansi  JEATeIbHOCTH B OOIIEM  KOHTEKCTE
0o0pasoBaTebHOTO Mpoliecca.

. [HennoctHpiii.  Opranuzanus pa3BUTUS M BOCOUTAHUS HAa  OCHOBE
00111eYeI0BeUeCKUX IIEHHOCTEH, a TAK)Ke 3THUECKUX, HDABCTBEHHBIXH T. .

. KomneTeHTHOCTHBIN. dopmMHUpoOBaHUE TOTOBHOCTU oOydJaromuxcs
CaMOCTOSTENBHO JIEMCTBOBATH B XOJI€ PELICHUS aKTyaJIbHBIX 3a7a4.

. CucreMHblil. MeTO0JIOTHYECKOE HAMpPaBIECHUE, B OCHOBE KOTOPOTO JIEKHUT

paccMOTpeHue 00YYaromerocss Kak IeIOCTHOTO MHOKECTBA JJIEMEHTOB M3 OTHOILICHHHA U
Pa3TUYHBIX CBSI3EU MEXTY HUMH.

. Juanormdeckuid. OpraHu3zanms mporecca ¢ yY4€TOM TpUHIMIA JHajiora,
CyOBEKT-CyOBEeKTHBIX OTHOIICHUH.



. [Ipo6nemusiii. dopmupoBaHHE MPOTPAaMMBI C MO3UIUH KOMIUIEKCHOTO H
MOJyJIbHOTO TIPECTABIEHUS €€ CTPYKTYpPbI KaK CUCTEMBI IIOANPOrpaMM 110 00pa30oBaTeIbHBIM
o0nacTsM UM JAETCKUM BUAAM JI€ATEIbHOCTH, CHOCOOCTBYIOIIMM ILIE€JIEBBIM OpPHEHTHPAM
pa3BUTHSL.

. Kynbsryponornueckuii. Opranuzanus mnpouecca ¢ y4€TOM MOTEHLHMaa
KYJIBTYpPOCOOOPA3HOI'O COJIEPKAaHUS JIOIIKOIBHOI000pa30BaHMsL.

IInanupyemble pe3yabTaTbl 0CBOCHHUSI 00YYAOIIUMHUCH OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 0011ero00pa3oBaHusi

O0mme mos10:keHUA

[Iporpamma maétr oOyyaromMMCsi BO3MOXKHOCTh TOTPY3UThCSI BO BCE MHOrooOpasue
MPOCTPAHCTBEHHBIX  (reonH(OpMalMOHHBIX)  TexHojoruid.  [Iporpamma  3HaAKOMHUT
00y4aroIuxcsi ¢ reOMHQOPMAMOHHBIMU CUCTEMAaMU U C Pa3IMYHBIMU BUJAAMH T€OJAHHBIX,
MO3BOJISIET TOJNY4YUTh ©0a30Bble KOMIIETEHIIMH TIO COOPY JAHHBIX M OCBOUTH TEPBHYHBIC
HABBIKU Pa0OTHI C JaHHBIMU.[loTydeHHbIE KOMIIETEHIIMM W 3HAHUS TTO3BOJISIT 00YYarOIIMMCS
MPUMEHUTh UX TOYTH B JIFOOOM HAIPaBIEHUM COBPEMEHHOTO pbiHKa. OCBOMB MpOrpaMmy,
oOydaromuecs CMOTYT BbIOpaTh HaumOoliee MHTEPECHYIO Ui HHUX TEXHOJIOTHYECKYIO
HAIPaBJICHHOCTh, KOTOPO OHU OyAyT 00ydaThbcs B paMKax yriayOiaEHHOTO MOIYJIS.

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

«OcHoBbI QoTtorpadun», «CamMocTosATeNbHBIN cO0p AaHHBIXY, «3D- MomenupoBaHue
MECTHOCTH U 00BEKTOB MECTHOCTHY,

«T'eonnpopmarnmonnsie  cuctembl (IMC)», «Busyanuzamuss W mpeacTaBlICHHE
pEe3yIaBTAaTOBY.

B ocHOoBe paspaboTaHHOW mporpaMMbl JEKUT METOIUYECKU WHCTPyMEHTapHil
dbenepanbHoro ThiOTOpa beicTpoBa AHTOHa FOpheBuua «CeTh IETCKUX TEXHOIMAPKOB
“KBanTopuyMm”. BBOAHBIN MOJTYJIbY.

[Iporpamma oOpueHTHpPOBaHA Ha JOMOJHHUTEIbHOE O00pa3oBaHHE OOYUYaIOIIUXCS
IIKOJIBHOTO BO3pacTa 7 Kiacca.

MakcumanabHOE KOJTMYECTBO OOYJAIOIIUXCS B TpyIiine — 15uenoBexk.

CTpyKTypa ILIAHMPYEMBbIX Pe3yJIbTATOB

[Inanupyemble pe3ynabTaTbl ONUPAKOTCA Ha BEAYIIHE LIEJIEBbIE  YCTAaHOBKH,
OTPaKAIOIIME OCHOBHOM, CYIIHOCTHBIM BKJIAJ KaXkKIOW M3y4aeMOH INpPOTrpaMMbl B Pa3BUTHE
JMYHOCTH, 00YYAIOIIUXCS, UX CTIOCOOHOCTEH.

B cTpykType mi1aHupyeMbIX pe3ysIbTaToOB BBIIEISIOTCS CIEYOIIMETPYIIIbL:

1. JIM4HOCTHBIE PE3yNbTaThl OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHOU MPOTrpaMMBbI
IIPEACTAaBICHBI B COOTBETCTBUHU C IPYIIION JJUYHOCTHBIX PE3YJILTATOB.
2. MertanpenMeTHble  pe3ysnbTaThl  OCBOCHHMS OCHOBHOW  00Opa30BaTENbHOM

MpOrpaMMBbI TIPEJICTABIICHBI B COOTBETCTBUU C TOJATPYNIIAMU YHUBEPCAIBHBIX YYEOHBIX
JIEUCTBUH.

3. [IpenmeTHBIE pe3yabTaThl OCBOCHUS OCHOBHOW 0OpPa30BaTENbHOM MPOrpPaMMBI
MPECTABIEHBI B COOTBETCTBHH C TPYNIIaAMUPE3YIbTATOB YU€OHOTO IIPEIMETA.

JInuHoOCTHBIE pe3yabTaThI
[Tporpammubie TpeOOBaHUS K YPOBHIO BOCIIMTAHHOCTH (JIMUHOCTHBIE PE3YJIbTATHI):

. c(hOpMHUPOBAHHOCTh BHYTPEHHEH IMMO3UIUK OO0YYaIOMIETOCs, SMOIIMOHAILHO-
MOJIOKHUTEILHOE OTHONICHHE 00YJarOMIerocs K IIKOJIe, OpUEHTAIMs Ha TTIO3HAHUE HOBOTO;

. OpHUeHTaIs Ha 00pa3el] MOBEJACHUS «XOPOILIEro YUeHUKay;

. c(hOpMHUPOBAaHHOCTb CAMOOIIEHKH, BKJIFOYasi OCO3HAHHE CBOMX BO3MOKHOCTEH B

YUCHUH, CITOCOOHOCTH AJICKBATHO CYIUTb O IPHUYHMHAX CBOCTO ycnexa/Heycnexa B YUCHHH,
YMCEHUC BUACTH CBOUJOCTONMHCTBA U HCJIOCTATKH, YBAKATh ceos u BCPUTH B YCIICX;



. c(OpMHUPOBAHHOCTH MOTHBAIIMH K YUCOHOH 1EATEIbHOCTH;

. 3HaHUE MOPAIBbHBIX HOPM U C(HOPMHUPOBAHHOCTH MOPAIBHO- AITHUECKUX
CYXJIEHUH, CHOCOOHOCTh K PELICHUIO MOpPAIbHBIX MPOOJIEM HAa OCHOBE KOOPIMHAIMU
pa3IMYHBIX TOYEK 3pPEHMs], CIIOCOOHOCTh K OLIEHKE CBOUX IOCTYIKOB U JAEHCTBUH IPYTruUx
JOJIEN C TOUYKHU 3peHUs COOII0IEHUS/HapyIEHUSI MOPaJIbHOMHOPMBI.

[TporpammMHbIe TpeOOBaHUS K YPOBHIO Pa3BUTHSL:

. C(OPMHUPOBAHHOCTH MPOCTPAHCTBEHHOT'O MBIIIJICHUS], yMEHUEBU/IETh
00BEM B IUIOCKUX MPEeIMETax;

. yMeHue 00pabaTbIBaTh U CUCTEMATU3UPOBATH OOJIBIIOE KOJTUYECTBO
uHdopMaIuu;

. c(OpMHUPOBAHHOCTh KPEATUBHOT'O MBIIIIJIEHNS, TOHUMaHUE
MPUHLUIIOB CO3JJaHUsI HOBOT'O IIPOYKTA;

. c(OpMHUPOBAHHOCTh YCUAYUBOCTH, MHOT033/1aYHOCTH;

. c(OpMHUPOBAHHOCTh CAMOCTOSITEIBHOTO MOAXOAA K BBIIOJHEHUIO Pa3IMYHbIX

3a1a4, YMCHHUC pa60TaTB B KOMAaHAC, YMCHHUC IIPpABUJIbHO ACJIICTUPOBATL 3aJla4n.

MertanpeamMeTHble pe3yJibTaThl

['eorpacdus BrinmyckHUK HayduuTCA:

. BBIOMpATh MCTOYHMKHM reorpapudeckoil uHdopmanuu (kKapTorpadpuueckue,
CTaTUCTUYECKHUE, TEKCTOBbIE, BUAECO- U (POTOM300paKeHUsl, KOMIIbIOTEpHbIE 0a3bl JaHHbBIX),
aJIeKBaTHBIEPEILIAEMbIM 3aauaM;

OpUEHTUPOBATHCS B UCTOYHUKAX Treorpaduueckoit nHpopmanuu (kaprorpaduyeckue,
CTaTHUCTUYECKHE, TEKCTOBBIC, BUICO- U (HOTOU300pAKEHUS, KOMIbIOTEPHBIE 0a3bl TaHHBIX):
HaXOJUTh U U3BJIEKATh HEOOXOAUMYIO HH(POPMALUIO; ONIPEIEATh U CPABHUBAThKAUE€CTBEHHbIE
U KOJIMYECTBEHHbIE TOKAa3aTelH, XapakTepusyromuereorpapuiyeckue 00beKThbl, MPOLIEeCcChl U
SBJICHUSI, X TIOJIOKEHHE B IPOCTPAHCTBE MO TeorpapuueckuM KapTaM pa3HOTo COAEepP KaHus U
IpPYTMM  HMCTOYHMKaM;  BBIABJIATH  HENOCTAIOUIYI0, B3aMMOJOMOJHSIOUIYIO  W/WIH
MIPOTUBOPEUMBYIO Treorpapuyeckyro HMHGPOPMAlLMIO, TMPEACTABICHHYIO B OJHOM WJIHU
HECKOJIbKUX UCTOYHUKAX;

. MPEJCTaBIsATh B pasNuyHbIX (opmax (B BHIE KapThl, TaOIMIbI, Tpaduka,
reorpauuecKoro omucaHus) reorpadguueckyro uHGOpPMAIKIO, HEOOXOAUMYIO ISl PEIICHUS
y4eOHBIX U IPAKTUKO- OPUEHTHUPOBAHHBIX 3a]1a4.

BBINMyCKHUK MTOJTYYUT BO3MOXKHOCTh HAYUUTHCSI:
. MOJICIMPOBATH reorpauueckrie 0ObEKThI U SIBJICHUS;

b IMPUBOJUTH MMPHUMEPHI ITPAKTUYICCKOTO I/ICHOHLSOB&HI/IHFGOFpa(i)I/IIICCKI/IX
3HAaHUH B Pa3JINYHbIX 001acTax JACATCIIBHOCTU.

MaremaTuka

CraTucTuka U Teopus BEpOSITHOCTEN BbIMyCKHUKHAYUYUTCS:

. MIPEACTABIATh JaHHBIE B BUJIE TaOJIUII, TUATPAMM;

. YUTaTh UH()OPMAIINIO, TIPEICTABICHHYIO B BHJI€ TAOIUIIbI, JUATPAMMBI.

B noBceHEBHOM XKU3HU U IIPU U3YUYEHUU JAPYTUX MPEIMETOBBBIITYCKHUK CMOXKET:

. M3BIIEKaTh, MHTEPIPETUPOBAThH U MPEOOPa30BbIBATH HHPOPMAIIHIO,
IpEe/CTAaBICHHYIO B TAOJUIaX U HA JUarpaMMax, OTPa)arollyt0CBONCTBA U XapaKTePUCTUKU
peaJIbHBIX NPOLIECCOB U siBJIeHUI. Harmsagnas reomerpust

['eomeTrpuueckue GuUrypsl BolmycKHUKHaYyYUTCS:

onepupoBaTh Ha 0a30BOM YpPOBHE NOHATUSAMU: (pUrypa, TOUka, OTPE3OK, Mpsimasi, 1yd,
JIOMaHasi, Yroj, MHOTIOYIOJbHHUK, TPEYIOJbHUK M YETBIPEXYIOJBHUK, IPSMOYTOJBHUK U
KBaJIpaT, OKPYKHOCTb M KpYT, IPSMOYTOJbHBIA Mapamienenunen, kyo, map. M3o0paxars
n3ydaemble QUIYpbl OT PYKH U € TIOMOIIBIO JTMHEUKH U LUPKYJIS.



B noBcegHeBHOM KU3HU U NIPU U3YUYEHUH JIPYTUX MPEAMETOBBBIITYCKHUK CMOKET:
. peliaTh NpakTUYeCKrue 3aJauu ¢ MPUMEHEHUEM IPOCTEHIIINX CBOMCTB PUTYD.

W3mepeHus U BbIYUCICHU BBITyCKHUKHAYYUTCS:
. BBIITOJIHATh U3MEPEHUE JUINH, PACCTOSIHUM, BEJIUYUH YIJIOB CIIOMOUIBIO
WHCTPYMEHTOB ISl U3MEPEHUH JIUIMH U YTJIOB.

dusuka

BhInmyckHUK HayuuTCS:

. coOuro1aTh MpaBuiia 0€30aCHOCTH U OXpaHbl TpyJa IMpH paboTe ¢ y4eOHBIM U
1a00paTOpHBIM 000PYIOBAHUEM;

. HOHUMAaTh NMPUHIMIIBI IEHCTBUS MAIUH, IPUOOPOB U TEXHUUECKUX YCTPOMUCTB,
YCIOBHS MX 0€30MaCHOTO UCTIOIB30BAHMS B MIOBCETHEBHOM KU3HU;

. UCIOJb30BaTh IpPHU BBIIOJHEHUHM Y4YEOHBIX 3aJad Hay4yHO- MOIYJISPHYIO

JUTEPATypy O (PU3NUECKUX ABJICHUAX, CIIPABOYHBIE MaTE€pPHAaJIbl, PECYPChl HHTEPHETA.

HNupopmarnka BeIimycKHUK HAYYUTCS:

. pa3nuuaTh BUABI MH(GOPMAIMK O criocob0am e€ BOCTIPUATHS YEJIOBEKOM U I10
crocobam e€ MmpeacTaBlIeHNs Ha MaTEPUATIbHBIX HOCUTEIISX;

OPUBOJUTh TPHUMEPbl MH(POPMALMOHHBIX MPOLECCOB (MPOLIECCOB, CBSI3aHHBIX C
XpaHeHHEeM, IpeoOpa3oBaHUEM U Mepeiadeil JaHHBIX )B )KUBOM MPUPO/IE U TEXHUKE;

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

Marematndeckre OCHOBBI MH(pOPMAaTUKK BBIMYCKHUK MOJIYYUT BO3MOKHOCTB!

. MO3HAKOMHUTBCS C MPUMEpaMU MAaTEMaTHUYECKUX MOJeNell M MCIOJIb30BaHHEM
KOMIIBIOTEPOB MPH WX aHaAIW3€; MOHATh CXOJCTBA M PA3NIMYUS MEXAY MaTeMaTHYeCKO
MOJIENIbI0 O0BEKTAa M €ro HATYPHOW MOJENbI0, MEXAY MAaTeMaTUYeCcKON MOJENbl0 00beKTa/
SIBIICHUS M CJIOBECHBIM OTTHCAHUEM.

Hcnonp30BaHue MPOrpaMMHBIX CUCTEM U CEPBUCOB BBIMTYCKHUK Hay4uHUTCSA:

. KJaccu(uuupoBath (Gaiiibl 0 TUITY ¥ UHBIM [TapaMeTpaM;

. BBINIOJIHATH OCHOBHBIE omepanuu ¢ ¢ailnmamu  (co3aaBaTh, COXPaHSTh,
PEAAKTUPOBATh, YAAJIATh, APXUBUPOBATH,

«pacraKoBBIBAThY apXUBHbIE (aillibl).

BrimyckHuk oBnajieeT (Kak pe3ysbTaT NPUMEHEHUS IPOrpaMMHBIX CUCTEM U UHTEPHET-
CEpBUCOB B JIAHHOM Kypce U BO BCEM 00pa30BaTeIbHOM MpoLecce):

. HaBBIKAMH pPa0OThI C KOMIBIOTEPOM; 3HAHUSMH, YMCHHUSMH W HaBBIKaAMH,
JOCTAaTOYHBIMHU JUTsI pabOThl C PAa3NIUYHBIMU BHJIaMHU TMPOTPAMMHBIX CHUCTEM W HMHTEPHET-
cepBUCOB ((haillIOBbIEMEHEKEePhI, TEKCTOBBIE PEAAKTOPHI, SJEKTPOHHBIE Ta0IHUIIBI, Opay3epsl,
MOMCKOBBIE CUCTEMBI, CIOBAPH, dJIEKTPOHHBICIHIIMKIONEANN); YMEHUEM OMHCHIBATh padoOTy
3THX CUCTEM H CEPBHCOB C UCIIOJIB30BAaHUEM COOTBETCTBYIOLIEH TEPMHUHOJIOTUH; PA3TUIHBIMH
(dbopmamu npecTaBICHNS JaHHBIX (TaOIHIIbI, AMarpaMMBbl, TpaduKy U T. 11.);

. MO3HAKOMUTCSL ~ C  TMPOTPAaMMHBIMH  CpEACTBaMH  JUIsl  PabOThI  C
ayJMOBHU3YyaTbHBIMH JAHHBIMU M COOTBETCTBYIOIIUM MOHSATHIHBIM anmapaToM.

BBIMTYCKHUK TTOTyYUT BO3MOKHOCTH (B TAaHHOM KypCe U HHOHM Yy4eOHOU eATEITbHOCTH):

NPAaKTUKOBATHCS B HCIOJIB30BAHWN OCHOBHBIX BHUJIOB NPUKIATHOTO MPOrPAMMHOIO
obecniedueHust (peIakTOPhl TEKCTOB, AIEKTPOHHBIC TaOIUIIbI, Opay3ephl U JIp.);

MO3HAKOMUTECS C MPUMEPAMHU HUCTIOIB30BAHUS MATEMAaTHUYECKOTO MOJICIUPOBAHUS B
COBPEMEHHOM MHPE;

. IIO3HAKOMUTBCSI C IOCTAaHOBKOM BOMNpPOCa O TOM, HACKOJBKO JIOCTOBEPHA
HoJIy4YeHHas MHpopMalys, NOJKpeIJieHa 1 OHa J0Ka3aTeIbCTBAMH MOJUIMHHOCTHU (TIpUMep:
HAJIMYME 3JICKTPOHHOH MOANKCH); TTO3HAKOMUTHCS C BO3MOXHBIMH IOJXOJAaMH K OIIEHKE
J0CTOBEPHOCTH HH(POpMannH (IpUMEp: CPaBHEHNUE JAHHBIX U3 PA3HBIX HCTOYHHUKOB);

. IIO3HAKOMUTHKCS ¢ npumepamu ucnosb3oBanus KT B coBpemeHHOM mupe;



. MOJIYYUTh MPEACTABIEHUS O pOOOTU3UPOBAHHBIX YCTPOMCTBAX M  HUX
WCIIOJIb30BAHUM HA IIPOU3BOJICTBE U B HAYYHBIX MCCIICIOBAHMSIX.

Texnomorus

Pesynbratel, 3asiBlIeHHBIC 00pa30BaTEIbHON MTPOTPAMMON

«TexHonorus» mo 610KkaM CoiepKaAHUS

DopMUPOBAHHUE TEXHOJIOTUYECKON KYJIBTYPBI U MPOEKTHO-TEXHOJIOTHYECKOTO
MBIIUICHHS 00y4aromuXcs BBIMTYCKHUK HAYYUTCS:

° CJICAOBATh TCXHOJOIMU, B TOM YHCJIC B IMPOLECCCC M3TrOTOBJICHUSA Cy6’beKTI/IBHO
HOBOI'O IIPOAYKTA,
° OOCHUBATL YCJIOBHA IPHUMCHUMOCTH TCXHOJIOTMHM, B TOM 4YHCIIC C MO3ULIUU

AKOJOrM4YeCKOM 3alUIIEHHOCTH;

. MPOrHO3UPOBATh MO HW3BECTHOM TEXHOJOTHUU BBIXOJbI (XapaKTEPUCTUKU
NPOAYKTa) B 3aBUCUMOCTH OT H3MEHEHHUs BXOJOB/IIAPaMETPOB/PECYPCOB, IPOBEPSTH
IIPOTHO3bl ONBITHO-3KCIEPUMEHTAIBHBIM NYTEM, B TOM YHCIE CAMOCTOSATEIBHO IUIAHUPYS
TaKOI'0 POjia SKCIEPUMEHTHI;

. B 3aBUCHUMOCTHM OT CHUTyallUM ONTHMM3UPOBATh 0a30BbI€ TEXHOJOIHU
(3aTpaTHOCTh — KauyecTBO), IPOBOAUTH AHAJIN3 AbTEPHATHUBHBIX PECYpCOB, COEAMHSTH B
€IMHBIM IUIaH HECKOJIBKO TEXHOJIOTUH 0e3 MX BUAOU3MEHEHHUS I  IOJTY4YEeHHUs
CJI0)KHOCOCTaBHOT'O MaTEPUAIbHOTO WJIM MH(POPMALIMOHHOTO MPOAYKTA;

MPOBOAUTH OLEHKY U UCIIBITAHUE MTOJIYYEHHOT'O ITPOYKTA;

. MPOBOJUTh aHAIN3 IMOTPEOHOCTEH B TEX WIM HMHBIX MaTCpUATBHBIX WIH
WHQPOPMAIIMOHHBIX MPOTYKTAX;

. OMKCHIBATH TEXHOJOTMYECKOE PEIICHHE C TOMOIIBI0 TEKCTa, PHUCYHKOB,
rpagu4yecKoro n300paxeHus;

. AQHAJIM3UPOBATH BO3MOXKHBIC TEXHOJIOTHUCCKHE PEIICHUS, ONPEICNITh HX
JIOCTOMHCTBA M HEJIOCTATKU B KOHTEKCTE 33JJaHHON CHTYaIUH;

. MPOBOJUTh W AHAIM3UPOBATH Pa3pabOTKy W/WIM peaau3alnio MPUKIIaTHBIX
MIPOEKTOB, PEOIATAIOIIHX:

. OTpesIeNIieHNe XapaKTePUCTHUK U Ppa3padOTKy MaTepHaIbHOTO MPOJYKTa,

BKJIIOYasi €ro MOJIeNTMpOBaHHE B WH(OpPMAIIMOHHON cpene (KOHCTPYKTOpE), BCTpauBaHHE
CO3J1aHHOTOMH(OPMAITMOHHOTO MPOIYKTA B 3aJaHHYIO 000JI0UKY,

. W3rOTOBJICHUE WH(GOPMAIMOHHOTO TMPOAYKTA IO 3aJaHHOMY QJITOPUTMY B
3aJIaHHOM 000JI0YKE;

. MPOBOUTH M aHAJTU3UPOBATH Pa3paOd0TKy W/WITH PeaH3aIui0 TEXHOJIOTHICCKUX
MPOEKTOB, TIPEIITOJIATAIOIUX

. ONTUMHM3AIMIO 3aJaHHOTO CIOC00a (TEXHOJIOTHH) TOJYYCHHUS TPEOYIOmEerocs
MaTepPHAILHOTO NMPOAYKTa (ITOCIIe €ro MPUMEHEHHSB COOCTBEHHON MTPAKTUKE),

. pa3paboTky (KOMOWHHMpOBAaHHE, H3MCHEHUE IMapaMeTpoB M TpeOOBaHHMH K

pecypcam) TEXHOJIOTMH TIOJYYeHHS MaTepUaqbHOr0 W HH(POPMAIMOHHOTO TMPOIYKTa C
3aJJaHHBIMHU CBOMCTBAMU,;

. MPOBOJUTh M AaHATU3UPOBATH pa3pabOTKy W/WIM peanu3alnuio IMPOEKTOB,
MIpeAnoJaralluX: MIaHupoBaHue (pa3padoTKy) MaTEPHAIBHOTO MPOIYKTa B COOTBETCTBUU C
3amadyell  COOCTBEHHOH  JesTeNbHOCTHM  (BKJIOYash MOJCIMPOBaHWE W pa3paboOTKy
JIOKYMEHTALIUHN ),

. IIaHupoBanue  (pa3pabOTKy) MaTepUalbHOTO MPOJIYKTa HA  OCHOBE
CaMOCTOSITEILHO TPOBEIEHHBIX UCCIIEI0BAHUN MOTPEOUTENHCKIX HHTEPECOB.

BhINTyCKHUK TOJTYYUT BO3MOKHOCTh HAYYUThCS:

. BBISIBIISITH " (dhopMynupoBaTh npo0iemy, TPeOYIOIYIO
TEXHOJIOTMYECKOTOPELICHUS;
MOUGUITIPOBATH UMEIOIINECS MPOLYKTBI B COOTBETCTBUU c

CHTyaHHeﬁ/SaKaSOM/HOTpe6HOCTbIO/Sa,Ha‘Ieﬁ JACATCIIBHOCT W B COOTBCTCTBHMU C HX
XapaKTCpUCTUKAMU p33pa6aTBIBaTB TEXHOJIOTHIO HAa OCHOBE 0a30BOM TCXHOJIOT'UH,



. TEXHOJIOTU3UPOBATh CBOM OMBIT, MPEACTABIATh HA OCHOBE PETPOCIEKTHUBHOTO
aHaau3a U yHU(UKAIUU JCSITEIbHOCTH OMUCAHUE B BUJE MHCTPYKIIMH WM TEXHOJIOTHUECKOM
KapThl.

IIpenmeTHbIe pe3yabTaThl
[IporpammHubie TpeOoBaHUS K 3HAHUSAM (pe3yJIbTaThl TEOPETUUECKONTOATOTOBKH):

. npaBuiia 6€30macHON paboTHI C AIEKTPOHHO-BBIYUCIUTEILHBIMIMAIINHAME U
cpelcTBaMH JJisi cOOpa MPOCTPAaHCTBEHHBIX JAHHBIX;

. OCHOBHBIC BHJIbI IPOCTPAHCTBEHHBIX TAHHBIX;

. COCTaBHBIE YaCTH COBPEMEHHBIX T€ONH(DOPMAITMOHHBIX CEPBUCOB;

. npodeccuoHanbHOE TTPOrpaMMHOE oOecIieueHne sl 00paboTKH
MPOCTPAHCTBEHHBIX JIAHHBIX;

. OCHOBBI U TIPUHIIUITBI a3POCHEMKH;

e OCHOBBI U IIPUHIIUAIIBI pa0OTHI TJI00ATHHBIX HABUTAITMOHHBIX CITYTHUKOBBIX
cuctem (I'HCC);

. MPEJCTABIICHUE M BU3YalIM3allksl MPOCTPAHCTBEHHBIX JAHHBIX IS
HENPO(PECCHOHABHBIX MOJIb30BaTEIICH;

. npuHIunsl 3D-MoaenupoBaHus;

. YCTPOHCTBO COBPEMEHHBIX KapTOrpahpmuecKuX CEPBUCOB; MPEACTABICHUE U

BU3yaJU3allvs MPOCTPAHCTBEHHBIX JAHHBIX JIJIST HEMPO(EeCCHOHABHBIX MOJIh30BATENCH;
nemudpupoBaHre KOCMHUYECKUX N300paxeHU;
. OCHOBBI KapTorpaduu.

[Tporpammubie TpeOOBaHUS K YMEHHUSM U HaBBIKaM (Pe3yJIbTaThIITPAKTHYECKOM

MOJITOTOBKH):

. CaMOCTOSITENIBHO pellaTh MOCTABICHHYIO 33/1a4y, aHAIU3UPYS UTI0I0Upast
MaTepHalibl U CPEICTBA JIJIsl €€ peleHHUS;

. CO3/1aBaTh U PACCUUTHIBATH MOJETHBIN MJIaH 11 O€CIUIOTHOT0JIETATEIbHOTO
anmnapara;

. o0pabaThIBaTh a9POCHEMKY U MOTYyYaTh TOUHbIE OPTO(OTOTIIAHEI U
aBTOMATH3UPOBAHHBIE TPEXMEPHBIE MOJIEIM MECTHOCTH,

. MOAEeIUPOBaTh 3D-00bEKTHI;

. 3alMIIaTh COOCTBEHHBIE TPOEKTHI;

. BBITIOJTHATH OLIU(PPOBKY;

. BBITIOJTHATH IPOCTPAHCTBCHHBIN aHAIN3,;

. CO3/1aBaTh KapThI;

. co3aBaTh MpocTeiine reorpaguueckie KapTbl Pa3IMUYHOT0COACPKAHUS;

. MOJICIMPOBATH reorpauueckrie 0ObEKThI U SIBJICHUS;

. MPUBOJIUTH TPUMEPHI MPAKTUYECKOTO UCIIOJIb30BAHUATEOTPAPUISCKIX

3HAaHUH B Pa3JINYHbIX 001acTax JACATCIIBHOCTU.

CucreMa OlleHKH TOCTHKEHUS MJIAHUPYEMbIX Pe3yJIbTATOB OCBOECHUSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOI'000111er0 00pa3oBaHus

Buabl koHTpOJIA:

. IIPOMEKYTOYHBIM KOHTPOJIb, IPOBOJAUMBIN BO BpEMs 3aHATUN;
. WUTOTOBBIM KOHTPOJIb, IPOBOJUMBIN TOCIIE€ 3aBEPUIEHUS BCEyueOHOM
IIPOrPaMMBI.

®opMbI MPOBEPKHU Pe3yIbTATOB:
. HaOJTFOICHNE 32 00YYAIOIIMMHUCSI B ITPOTIecce PabOThI,

. UTPBI;



VHIUBHlyaJbHbIE U KOJUIEKTHBHBIE TBOPUYECKUE PaOOTHI;
Oecelbl ¢ 00YJarOITUMUCS U UX POAUTEISIMHU.

q)Oprl nmoABCACHUSA UTOI'OB:

BBINIOJIHEHUE MPAKTHYECKHUX paloT;
TECTHI;

AHKETBHI;

3aIlMTA [IPOEKTA.

Hrorosas aTTeCcranusa 06yqa10m1/1xc;1 MMPOBOJAUTCA II0 PC3yJibTa TaM IHOJATOTOBKHU U
3alIUTHI ITPOCKTA.
I[J'I}I OLICHHUBAaHHUA OCATCIBHOCTHU O6Y‘I£11-OH.[PIXC5I HUCIIOJIB3YIOTCAUHCTPYMCHTBI CaMO- U

B3aMMOOIICHKH.
[TpumepHbie mporpamMmbl y4eOHbIX mpeametoB, kypcoB (YTII, rae kak npumep
nporucano «Keiic 1 — 10 ygacoB», mocie KpaTKoe OMHCaHUE, YTO ITO 3a Keiic, omucaHue

MI0YaCOBOE BHIHOCHM YK€ B CAMKENAC).

TemaTtnueckoe IUIAHUPOBAHHC.

KosmnuecTBO 4acoB Dopmbl
n/n | Pa3aennl nporpaMmbl y4eGHOT0 Kypca aTTecTail
un/
KOHTPO.JI
51
BCEro | Teopusi [MPAKTUKA
Oopa3oBaresibHAsl 4ACTh
3nakoMcTBO. TexHrka 6€30MacHOCTH. 5 5 0
BroaHoe3ansTue («MeHsiss MUY ).
Bsenenue B reOHH(bopMauHOHHHe becena
rexHosioruu.Keiic 1: JleMoHCTp
«CoBpemeHHbIe KapThl, win Kak onmcatb arus
Bemitio?». Kelic 3HaKOMUT 00ydaronmxcs ¢ PCILCHAA
PA3HOBUIHOCTAMM JaHHBIX. Pemas 3agauy y 3 4 icencd
Kelica,00yyarouecs: IpoXoIsaT ClEAYIOIIHe
TEMaTUKHU: KapThl U OCHOBBI X
(bopMUpOBaHUS; U3YICHHUE YCIOBHBIX
3HAKOB W MPUHITUIIOB UX OTOOpaXEHUSHA
KapTe; CUCTEeMbl KOOPAUHAT U IPOCKIUH
KapT,X OCHOBHBIE XapaKTEPUCTUKU U
BO3MOKHOCTH TPUMEHEHUS; MacIiTad u Jp.
BCIIOMOTaTeJIbHbIE
UHCTPYMEHTHI (HOPMHUPOBAHUS KaPTHI.
Keiic 2: «['nobanbHOE MO3UIIMOHUPOBAHUE becena
“Haiiguce0st Ha 3eMHOM L1ape™». JlemoHCTp
Hecmotpss Ha TO, 4YTO HaBUratopsl Wu AL
CIIOPTUBHBIE TPEKEPHI CTATTU HEOTHEMIIEMOM perieHus
YACThIO HAllled KU3HU, MaJ0 KTO 3HAET 4 2 Kelica




npuHUMI ux pabotel. Ilpoiins  keiic,

oOyuaromuecs y3HatoT rpo ['JIOHACC/GPS 2
— IIPUHIAIIBI paboOThl,  HMCTOPHIO,

COBPEMEHHBIE  CUCTEMBI,  NPUMEHEHHE.

[I[pumeneHne  sorrepoB.  Busyanmsanus
TEKCTOBBIXIAaHHBIX Ha KapTe.

Coznanue KapThl MHTEHCUBHOCTH.

dotorpaduu ¥ IMAHOPAMBIL. 9 S 4 becena

Paznien, mocBsMIEHHBIA UCTOPUM U JleMoHCTD
pUHIMIAM co31aHus Gororpadum. AL
O6yuaromuecs HO3HAKOMSATCS C TEXHUKOM PCLICHIA
co3ganus pororpadun, MO3HAKOMATCS C ienca
BO3MOYKHOCTSIMU ITpUMEHEHUs (poTorpadun
KaK CpeJICTBa CO3/IaHHUs YET0-JIn00.

OcHoBEl  a3podoTochémkn. Ilpumenenme| 29 15 14 [becena
OECTIUIIOTHBIX ~ aBHAIIMOHHBIX CHCTEM B JlemoHCTp
a’podorocrémke. Keiic 3.1: «/[nsg vero Ha arus
caMoM  Jiernie HYKEH OecTUIOTHBIN perIeHUs
eTaTenbHBIN annapar?. Keica

OObEMHBIN  KeHC, KOTOPBIA TO3BOJIUT
00y4JaroImuMCst OCBOUTH TIOJTHYTO
TEXHOJOTUYECKYIO [IEMOUYKY, UCIIOIb3YEMYIO
KOMMEPYECKMMH KOMITAHUSIMH. Y CTPOMCTBO
1 npuHUMNbl GyHKIuoHMpoBaHus BIUJIA,

OCHOBBI()OTO- ¥ BUJCOCHEMKH M TIPUHITUTIOB
nepenayun undopmarmu ¢ BITJIA, o6paboTkal
maHubIx ¢ BITJIA.

Keiic 3.2: «3MeHeHne Cpeibl BOKPYT 10 S S becena
Koy, [Ipomomkenne ketica 3.1. JleMoHCTD
OOyuaroruecs, iMest BCBOEM arust
pacrtopsiKeHUH 3JIeKTpoHHYI0 3D-Mo1emnb PCLICHI
[ITKOJTBI, TTPOJIOJKAIOT BHOCUTh U3MEHEHHUSI B icenca
[POJYKT C LIETbI0 0JIaroycTponCcTBa paiioHa.

OOyuaromuecs Mpoa0HKAIOT
COBEPLIEHCTBOBATh

CBOI1 HaBbIK 3D-MozenupoBanusl,
3aBEPIIASITPOCKT.

[ToaroroBka 3amuThl MPOEKTA. 5 becena

3amura IpoeKToB. 2 JlemoHCTp

arust
perieHus
KENCOB

3axnmrountensHoe 3aHsaTue. [loaBenenue 2 2 0
MTOTOBPAOOTHI.

Utoro 70 39 31

O01Me moJI0KeHus




[Iporpamma  «l'eomH(OpMaLIMOHHBIE  TEXHOJOTHW»,  SBISSCH  HEOOXOIUMBIM
KOMIIOHEHTOM OOIIero o0pa3oBaHusl BceX O0YyYaroIMXcsl, MPEAOCTABIAET UM BO3MOKHOCTD
OpUMEHSATh Ha MpaKkTUKEe 3HaHUA OCHOB Hayk. Ilporpamma sBisercs (aKTUYECKH
€IMHCTBEHHBIM IIKOJIBHBIM yYEOHBIM KypPCOM, OTPAKAIOUIMM B CBOEM COJEpKaHUU OOIIHe
OPUHIUIBL  [IPeoOpa3yrouieil AesTeIbHOCTH YelIOBEKa M BCE ACHEKThl MaTepHaJIbHOU
KynbTypel. Kypc HampaBieH Ha oOBjJajeHue OOy4arolIMMUCS HaBbIKAMH KOHKPETHOU
MpeIMETHO- NpeoOpa3yrouleil 1eATeIbHOCTH, CO3JaHIUE HOBBIX LIEHHOCTEH, UTO, HECOMHEHHO,
COOTBETCTBYET MOTPEOHOCTSAM pa3BUTHA obOmecTBa. B pamkax «TexHOIOTHM» MPOUCXOIUT
3HaKOMCTBO C MHUpPOM IMpodeccuil 1 OopHeHTaluss oOydyarolmMxcsi Ha paboTy B pPa3IMYHbBIX
chepax OOILIECTBEHHOTO IPOU3BOJCTBA. TeM caMbIM OOECHeYMBAETCs MPEEMCTBEHHOCTD
nepexojia o0ydarmMxcss OT oOHEero K npodecCuoHaIbHOMY OOpa30BaHHUIO U TPYJIOBOMU
JesITeTbHOCTH.

[Tporpamma npeamera «TexHonorus» odecrieunBaeT GopMupoBaHue y 00ydaronmxcs
TEXHOJIOTUYECKOro MbINUIeHHs. CXxeMa TeXHOJIOTHYECKOTO MBIIIUIEHUS (TTOTPeOHOCTh — LEb
— Ccnoco0 — pe3yibTar) MO3BOJIAET HanbOJiee OPraHUYHO pEliaTh 33a/ladyd YCTAHOBJIEHUS
CBsize Mexay oO0pa3oBaTeNbHBIM M JKM3HEHHBIM IPOCTPAHCTBOM, OOpa30BaTEIbHBIMU
pe3yabTaTaMu, IOJIYYEHHBIMH TIPU U3YYEHUHU DPA3JIMYHBIX NPEJAMETHBIX oOjacTei, a Takke
COOCTBEHHBIMH 00pa30BaTEIbHBIMU PE3yNbTaTaMH (3HAHUSMH, YMEHUSMH, YHUBEPCATbHBIMA
yuyeOHbIMM JEWCTBUAMU M T. J.) U OIKU3HEHHbIMH 3anadamu. Kpome Toro, cxema
TEXHOJIOTUYECKOTO MBIIIJICHHS MO3BOJISIET BBOJUTH B 00pa30BaTENIbHBIN MPOLECC CUTYALIUH,
JAafoIIe OMBIT TPHHATHAS NParMaTHYHBIX  pEHICHWH Ha OCHOBE  COOCTBEHHBIX
00pa30BaTENbHBIX PE3yAbTATOB, HAUYWHAS OT PEHICHUS OBITOBBHIX BOIPOCOB M 3aKaHYUBAS
pelIeHHeM O HaIpaBJICHUSAX TMPOJOJDKEHHUsS 00pa3oBaHMs, IOCTPOCHUEM KaphEPHBIX U
KU3HEHHBbIX IUTaHOB. Takum o0pa3om, mporpaMmma

«I'eonndopmaTiKka» Mo3BoJsET CPOPMUPOBATH Y OOYUAIOLIUXCS PECYPC TPAKTHUECKUX
YMEHUH U OIbITa, HEOOXOIUMBIX JUISl Pa3yMHOM OpraHu3aii COOCTBEHHOM JKU3HU; CO31aET
YCIIOBHS TSl pa3BUTHUSI MHUIIMATUBHOCTH, H300PETATEIbHOCTH, THOKOCTH MBIIILICHUSI.

Y4eOHO-BOCIIUTATENbHBIM MpPOIECC HANpaBlieH Ha (QOPMUPOBAHME M pPa3BUTHE
pa3IMYHBIX CTOPOH OOYYAlOIIMXCS, CBSI3aHHBIX C peanu3alueidl Kak HMX COOCTBEHHBIX
MHTEPECOB, TAaK U MHTEPECOB OKpY:karo1ero Mupa. [Ipu 3ToM ru6KoCcTh MporpaMMbl TO3BOJISIET
BOBJIEYb 00YYarONIMXCS C PA3IMUYHBIMU CIIOCOOHOCTSAMU. bobiioil 00BEM MPOEKTHBIX paboT
MO3BOJISIET YYE€CTh MHTEPECHl M OCOOEHHOCTH JIMYHOCTU Ka)JA0ro oOydaromierocs. 3aHsITHS
OCHOBaHbl Ha JMYHOCTHO-OPUEHTHPOBAHHBIX TEXHOJOTHSIX OOY4YEHHS, a TaKKe CHUCTEMHO-
JeSITEIIbHOCTHOM METO/ie 00yUYEeHHUSI.

JlaHHas mporpaMMa TMpearnoiaraeT BapuaTUBHBIA TMOAXOJ, TaK KaKB 3aBUCHMOCTH OT
00y4aronierocs Mo3BOJSET YBEIUUNUTh WIM YMEHBIIUTH 00BEM TOW WM WHOW TEMBI, B TOM
YHCIIE U CJI0KHOCTb, aTAK)KE MOPSAJIOK MTPOBEJICHUS 3aHITHIA.

OcHoBHOe conepxaHHe Y4eOHBIX IpeIMeTOB HAa YPOBHE OCHOBHOIO 001Iero
o0pa3oBaHus

Ha npotspkenun Kypca mporpaMMbl OOydarolIuecs MMO3HAKOMSTCS C pa3InuHBIMU
reoMH(pOPMAIIMOHHBIMUA ~ CHUCTEMaMHM, Y3HAIOT, B KaKUX OO0JIacTAX  MPUMEHSETCS
reouH(opmaTHKa, Kakie 3a/1adyd MOXKET peliaTh, a TAaKKe CMOT'YT CaMU IPUMEHATH €€ B CBOEH
MOBCEAHEBHOW ku3HU. OOyuarouiuecss 0a30BO yCBOST NPUHLUI MO3ULMOHUPOBAHUS C
nomounpio 'HCC. Y3HatoT, Kak MOXKHO OpraHM30BaTh cOOp CIIYTHUKOBBIX JIaHHBIX, KaK OHU
IPECTABISAIOTCS B TEKCTOBOM BHUAEH KaK MX MOXKHO BU3yaJIU3UpoOBaTh. B pamkax mporpaMmsl
BbIOEPYT MPOEKTHOE HaIpaBiICHHE, HAY4aTCs CTaBUTh 3aJaud, UCCIIEI0BATHIIPOOIEMATHKY,
IUIAHUPOBATH BEJEHUE MPOEKTA U TPAMOTHOPACIIPEAEIATH POIU BHYTPU KOMaH/IbI.

OOyuaromuecss CMOIyT IO3HAKOMUTBCS C HUCTOpPHEH IPUMEHEHUs OeCHMIOTHBIX
JeTaTeNbHbIX AaNlapaToB. Y3HAIOT O COBPEMEHHbIX OECHMJIOTHUKAX, CMOTYT pELIUTh
pa3IuyYHbIE 337a4U C UX MIOMOILBIO. Y3HAIOT TaKKe U 00 OCHOBHOM yCTPOMCTBE COBPEMEHHBIX
O6ecmmitoTHBIX cucTeM. OOydwarommecs Y3HAIOT, Kak CO3a€TCs TOJNETHOE 3aJaHue IS



OecnmioTHUKOB. Kak mpou3BoasTCs 3amycK uaanbHewmas chémka ¢ momotnbsio bAC. A Takxke
TIOJTyYaT TaKUePe3yIbTaThl CbEMKH, KaK OpTOQOTOIIAH U TPEXMEPHBIC MOIEIIH.

OOyuaroruecss  yriiyOsATcssi B TEXHOJOTHMIO  OOpa0OTKM  TeofaHHBIX  MYTEM
ABTOMATH3UPOBAHHOTO MOJIEIMPOBAHUS OOBEKTOB MeECTHOCTH. CaMOCTOSITEIbHO CMOTYT
BBITTOJIHUTH ChbEMKY MECTHOCTH IO MOJIETHOMY 3a1anuto. Co3manyt 3D-momemnw.

OOyuaroruecss O3HAKOMATCS C PA3JIMYHBIMU  yCTPOHCTBAMH TPOTOTHUITHPOBAHHSL.
VY3HaIOT 00mMe NPHHIUIB PAa0OThI yCTPOWCTB, chepbl MX MPUMEHEHUS M TPOMYKTHI
JESTEIIBHOCTH JAaHHBIX YCTPOHCTB. O0yuaromuecs HaydaTcsi TOTOBUThH 3D-Moemnu aJis mevatu
C TIOMOIIBIO AKCTIOPTA TaHHBIX. JIOTIOHAT MOJIENH 10 JAHHBIMA’PO(POTOCHEMKH C TIOMOIIBIO
pY4YHOTO MoJenupoBanus. [IpUMeEHSAT ycTpoWcTBa ISl MPOTOTHIMPOBAHUS IS TICUATH
3aaHMs.

OOyuaromuecss W3ydaT OCHOBBI B TOJATOTOBKe Tpe3eHTanuu. Co3magyt —e€.
[TonroToBSTCS K MPEACTABICHUIO PEAIM30BAHHOTO MPOTOTHIA. [IpefcTaBar ero, 3amumias
MIPOEKT.

Cucrema ycJ10BHil peajnu3alui 0CHOBHO0011€00pa30BaTe/IbHON MPOrPaMMbl

Ornucanue KaJIpoBBIX YCIOBUN peann3aliid OCHOBHOW 0Opa30BaTENbHOM MPOTrpaMMBbI
OCHOBHOT'0 0011IeT0 00pa3oBaHus(ONMMCaHHEe KOMIICTCHIINN HACTaBHUKA)

HacraBauk nporpammsbl «I'eomHpopMaTHKa» paboTaeT Ha CTHIKE CAMBIX aKTyalbHBIX
3HAHWHA T10 HAMPAaBICHUIO TE€OMPOCTPAHCTBEHHBIX TEXHOJIOTHHA, & TAaK)KE TCHEPUPYET HOBBIC
TOJIXOIBI M PEIICHUs, BOILIONIAS UX B peaIbHbIC MPOCKThl. HacTaBHUK SIBJIIETCS TPaMOTHBIM
CHEIMAIINCTOM B 00J1aCTH TEOMH(OPMAIIMOHHBIX CHCTEM, CJEJUT 32 HOBOCTSIMH CBOCH
oTpaciu, W3y4daeT HOBbIe TexHonoruu. OO0JajaeT HaBBIKAMH TPOEKTHOH JESITEIBHOCTH,
BHEJpsisl €€ MPUHIIUITBI B TIPOIECC O0yUCHUSI.

HacrtaBHUK B paBHOH cTereHn 00JIaaeT KaK CUCTEMHOCTBIO MBIIIUICHHUS, TaK U TyXOM
TBOPYECTBA; MOOWJICH, yMEET paboTaTh B KOMaH/IE, KPUTHICCKH MBICIIUTh, aHAJTU3UPOBATh U
000011aTh OMBIT, TEHEPUPOBATH HOBOE, YMEET CTaBUTh 3aJ1a4H U PEIIaTh UX, a TAKXkKe padoTaTh
B YCJIIOBHSX HEONpPENEIEHHOCTH M B paMKaxX MPOCKTHOW mapaaurmbl. [lomumo 3toro,
HAaCTaBHUK 00JIaJaeT MeAaroru4ecKonXapu3Mon.

Keiicel, BXoAsinue B IporpaMmy
OcHoBHBIE pa3/iesbl IPOrpaMMbl y4e0HOI0 Kypca

1. BBenenne B 0CHOBBI re0OMH(OPMANMOHHBIX CHCTEM HIPOCTPAHCTBEHHBIX
JAAHHBIX.

OO6yuarornuecs: TO3HAKOMSTCS C Pa3TUYHBIMA COBPEMEHHBIMU Te€OMH(OPMAITIOHHBIMU
cUCTeMaMH. Y3HaIOT, B KAKUX 00JIacTAX MPUMEHsETCs TeonHPOpMaTrKa, KaKUE 3a/1a4i MOKET
pelIaTh, a TaKke Kak 00yJaromuecs MOTyT CaMU IPUMEHSTH €€ B CBOEH MOBCEAHEBHOM )KU3HU.

2. Ypox padorsl ¢ [JIOHACC.

OOyuaromuecs: 6a30BO YCBOST NPHUHIMI Mo3unMOHMpoBaHusa ¢ momombsio [THCC.
VY3HaT, KaK MOKHO OpraHM30BaTh cOOp CIYTHUKOBBIX JAHHBIX, KAK OHHU MPEACTABIIAIOTCS B
TEKCTOBOM BHUJI€ U KaK UX MOXHO BU3yaJIU3UPOBATh.

3. Bbi6op mNpoeKTHOro HampaBjieHUsi W pacnpeaedeHue poJeil. Buioop
npoektHoro  HampasneHus. [locranoBka 3amaum. MccrnenoBanume — mpoOiIeMaTHKH.
[LmanupoBanue npoekra. Pacnipenenenue poneu.

4. YerpoiicTBO M IpuMeHeHHne 0eCINJIOTHUKOB.

OO0yuaromuecs nozHakomsTcs ¢ ucropueil mpumenenust BAC. Y3HaroT o cOBpeMeHHbIX
BAC, xakue 3aaui MOKHO pellaTh C UX MOMOILBIO. Y3HAIOT TaKK€ OCHOBHOE YCTPOWCTBO
coBpeMeHHbIX BAC.

5. OcHOBBI CbEMKH ¢ 0eCTMJIOTHUKOB.

OOGyuaroniuecs y3HaroT, kak co3fgaércs nonétnoe 3aaanue Juisi BAC. Kak npousBoasrcs



3amyck M JanbHedmasi chéMka c¢ momoipio BAC. A Takke Kakue pe3yiabTaThl MOMKHO
MOJIYYUTh U KaK 3TO clienaTh (MoaydyeHue opToPoToIuiana u TpEXMEPHOM MOJIEIIN).

6. Yrayoaénnoe U3yyeHue TeXHOJIOT U 00padoTKu reoJaHHbIX.
ABTOMATH3MPOBAHHOE MOJICITMPOBaHKE 00BEKTOB MECTHOCTH ¢ roMotisio Agisoft PhotoScan.

7. Coop reonanHbIx. A3pooTochémMKa, BbINOJHEHHE CbEMKH MECTHOCTH IO
MOJIETHOMY3aJaHUIO.

8. O0pa6oTka u anaan3 reoganibix. Coznanue 3D-momeneit.

9. N3yuenne ycrpoiicTBa i NPOTOTHNHPOBAHMA. O3HAKOMIIEHHE C

YCTPONCTBAaMU MPOTOTUIIMPOBAHMS, NMPEAOCTABIECHHBIMU oOy4aromumMces. OOyqaronuecs
Y3HAIOT OONIMENPUHIIMIBI PaOOTHI YCTPOUCTB, a TaKXKe KOrJla OHU MPUMEHSIIOTCA UYTO C UX
MTOMOIIBI0 MOKHO TTOJTYYUTh.

10. IMoaroroBka JaHHBIX JJIsl YCTPOMCTBA MPOTOTUIIUPOBAHMS.

[TogroroBka 3D-mMozaenen, SKCHOPT TAHHBIX, MOJATOTOBKA 33IAHUUTIO TIEYaTH.

11. IIporoTunupoBaHmue.
[Ipumenenue yctpoiicTB nporoTuniupoBanus (3D-nipunTep).
12. ITocTpoeHue NpPOCTPAHCTBEHHBIX CLIEH.

Jlononnenne Mojeneil 1o JAHHBIM  a3pOPOTOCHEMKHM C TMOMOIIBIO PYYHOTO
MOJICIMPOBAHMS U TIOJITOTOBKA K IMEYAaTH HA YCTPOMCTBAX MPOTOTUITUPOBAHUS.

13. [loaroToBKA Mpe3eHTAIMIA.

N3ydenne ocHOB B MOATOTOBKE Mpe3enTanuu. Coznanue npeseHtaruu. [loaroroska k
MPEICTABIECHUIO PEAIN30BAHHOTONPOTOTHUIIA.

14. 3ammuTa NpoeKkTOB.

[IpeacraBieHue peain30BaHHOIO IPOTOTHUIIA.

Ne Bcero yacos|
/i Pasjaesnbl nporpaMmmel yue0HOI0 Kypca
1 3nakomcTBO. Texnuka 0e3onacHocTu. BBogHoesansitue 2
(«Mensiss MuUp»).
2 BBenenne B reoungopmannonnbie Texnosorun. Keiic 1:
«CoBpemeHHbIe KapThl, i Kak
onucaTb 3emMJ ?».
HeoOxonuMocTs KapTsl B coBpeMeHHOM Mupe. Cdepbl
2.1. | mpuMeHeHus, TepPCIeKTUBbI UCIIOIb30BAHUAKAPT. 2

BekropHubie nanabie Ha kapTax. 3HakoMcTBO ¢ Be6-T'UC. LBer
2.2. | xax atpuOyT KapThl. 3HAKOMCTBO ¢ KapTOrpadHueCKUMH 2
OHJIaiH-CEPBUCAMHU.

Cgert u uBet. Ponb 1Beta Ha kapre. Kak 3acTaBUThIBET

2.3. 1
pabotath Ha ce0s?

2.4. | Co3nanue u myOnauKanus COOCTBEHHOM KapThl. 2

3 Keiic 2: «I's106aabH0e no3unnonuposanmne“Haiinm cedst Ha 4
3eMHOM HIape”.

3.1. | Cucremsl r00aJILHOTO MO3UITIOHUPOBAHUS. 2

3.2. | IIpumenenmne CIyTHUKOB /7S IO3UITMOHUPOBAHUSI. 2

4 doTorpapuu ¥ NAHOPaMbl.

41 Hctopus dpotorpaduu. dotorpadus kak cnocodnzydeHus 1

OKPYIKAFOIIETO MUPA.




Xapakrepuctuku ¢otoanmnaparos. [lonyueHnekayecTBEHHOTO

4.2. 2
(doToCHUMKA.
Coznanue chepuueckux nanopam. OCHOBHBIE TTOHSITHS.
HeobOxonumoe o6opynoBanue. TexHuka cb€MKU chepruuecKux
4.3. naHopaM pa3IMuHON anmapaTypoil (kamepbl cMapThOHOB 6e3 2
ITaTUBOB,
1 posbie hoToaNMmapaTsl CO MTATUBAMU U T. 11.).
Coznanue cpepuueckux naHopaMm. CHIMBKA MOTYYEHHBIX
4.4. | dororpaduii. Koppekuus u peTyiibnaHopaMm. 4
OcHoBbl a3podorocbémkn. [lpumenenne bBAC
(0ecnnuIOTHBIX ABHALIMOHHBIX CHCTEM) B a3p0oTOCHEMKE
5 (Keiic 3.1: «/li1s1 4ero Ha camom/jiesie HyKeH 0eCluJIOTHbIH
JerareJIbHbIN
annapar?»).
5.1. | @oTorpammeTpus 1 €€ BIUSIHUE HA COBPEMEHHBINMUD. 1
50 CHG?&pI/II/I CbEMKHU O0BEKTOB JJIs1 HOCTIEAYIOIErOTIOCTPOCHUS UX 5
B TPEXMEPHOM BHJIE.
[lpuHmMn  mocTpoeHuss  TPEXMEPHOro  M300pakeHHs Ha
53 | KOMIbIOTEpE. Pabota B dortorpammerpuyeckom [10 — Agisoft 4
PhotoScan uinu aHaIorHuHOM.
O06paboTka OTCHATOrO MaTepuara.
54 becriunotHuk B reonHpopMaTuke. Y CTpONCTBO UTIPUMEHEHUE 9
JPOHA.
5.5. | Texuuueckue ocobennoctu BITJIA. 2
5.6. | Iunotuposanue BITJIA. 6
5.7. | Ucnonp3oBanue OECHUIIOTHUKA IUISI CbEMKUMECTHOCTH. 6
Bo3snukaromnue pobiaeMsl ipu co3aanuu 3D- moenei.
5.8. | CrocoGs! pelakTHpOBaHMUs TPEXMEPHBIX 3
MOJICIICH.
TexXHOJIOTUHY TPOTOTUITUPOBAHUA. Y CTPOMCTBA UISIBOCCO3IaHUS
5.9. | tpéxmepusIx Mozeneii. PaGora ¢ 3D- 2
MIPUHTEPOM.
duznyeckue 1 XUMUYECKHE CBOICTBA Tu1acTuka s 3D-
5.10. npuHTrepa. [leyats TpEXMEPHON MOJEIN IIKOJIBIL. 1
6 Keiic 3.2: «A3MeHeHue cpeabl BOKPYT HIKOJIbD).
Pa6oTa B [1O 151 pydHOTO TPEXMEPHOTO MOICTUPOBAHUS —
6.1. 1
SketchUp uinu aHamoruauom.
6.2 DKcnopTupoBaHue TpEXMepHbIX ¢aitnos.IIpoekTupoBanue -
"™ | coOCTBEHHOI CLIEHBI.
6.3 [Teuats Mogenmu Ha 3D-npunTepe. OdopmiIeHHUETPEXMEPHOM 5
BEILIECTBEHHOU MOJIETN.
7 [ToaroroBka 3anIUThI TPOEKTA. 3
8 3amuTa mpoeKTOB. 2




3akmrounTensHoe 3anatue. [loasenenne nTorospadoTsl. [1mansl
1o 10paboTKe.

Keiic 1. CoBpemenHble kapThl, Win Kak onucatps 3emitio?

Keiic 3HakoMuUT 00y4aromuxcs ¢ pa3sHOBUIHOCTSIMHU JaHHBIX. Pemras 3amgady Keiica,
oOyyJaromuecss TPOXOAAT CICAYIONIMe TEMAaTHKU: KapThl M OCHOBBI HUX (HOPMHUPOBAHUS,
W3Yy4YeHHE YCIOBHBIX 3HAKOB U MPUHIIUIIOB KX OTOOpaKEHUS Ha KapTe; CUCTEMbl KOOPAUHAT U
MPOEKIIUNA KapT, UX OCHOBHBIE XapaKTEPUCTUKU U BO3MOXKHOCTH MIPUMEHEHHS; MacCIlTad u Jp.
BCIIOMOTaTeIbHbIE HHCTPYMEHTHI (POPMHUPOBAHHS KaPTHI.

Keiic 2. Iy100a71bHO0€ NMO3MIMOHMPOBAHME

«Haiigu ced0s Ha 3eMHOM HIape».

HecmoTpss Ha TO, 4TO HaABUTaTOPbl M CHOPTHUBHBIE TPEKEPHI CTAJIM HEOTHEMIIEMOMN
YacThIO HAIIeH >KU3HM, MaJI0 KTO 3HAeT MPUHIMUI UX paboTsl. [lpoiias keiic, oOydaromuecs
y3Hatot ripo ['JIOHACC/ GPS

— IPUHLHUIBI pabOThl, HICTOPHIO, COBPEMEHHBIE CUCTEMBI, TpUMeHeHue. [IpuMenenne
norrepoB. Busyanu3zanus TeKCTOBBIX JaHHBIX Ha KapTe. Co3/laHne KapThl UHTEHCUBHOCTH.

Keiic 3.1. Aspodorocrémrka. «/ljigd yero Ha camMoM Jjejie HY:KeH 0eCHUIOTHBIN
JeTaTebHbIN anmapar?».

OObEMHBI  Kelic, KOTOpBIM  MO3BOJUT  OOYyYarOIIMMCS  OCBOUTH  MOJHYIO
TEXHOJIOTUYECKYIO IEMOYKY, UCIIOIb3YEMYI0 KOMMEPUYECKMMH KOMITAHUSIMH. Y CTPOWCTBO U
npuHIunsl GyHkunonupoBanust BIIJIA, OcHoBbl (pOTO- M BHIEOCHEMKM W MPHUHIUIIOB
nepenaun uHpopmaiuu ¢ bITJIA, o6padoTka nannbix ¢ BITJIA.

Keiic 3.2. U3MeHeHuUe cpelibl BOKPYT LIKOJIbI.

[Tpomomxenue keiica 3.1. Obygaromnuecs, UMesi B CBOEMPACTIOPSHKEHUH AIEKTPOHHYIO
3D-Mozenb 1IKOJBI, MPOAOIKAIT BHOCUTh M3MEHEHUS B TIPOAYKT C IIEJbI0 OJIar0yCTpONCTBa
paiiona. OOy4aronuecs Mpoo/KAIOT COBEPIICHCTBOBATh CBOM HaBBIK 3D-MonenupoBaHus,
3aBepiiasi MPOeKT.

MartepuanbHO-TeXHHYECKHUE YCJIOBHS peajn3aluu OCHOBHOM o0pa3oBaTe/ibHOI
NPOrpaMMBbl.

Cnucoxk ooopynoBanusi Komnsrorepusiii kinace UKT

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

J HoytOyk HacTaBHMKa C TIPEAyCTAaHOBJICHHOM OIMEPAIIMOHHONW CHCTEMOM,
O(pMCHBIM TMPOTPaMMHBIM OOECIIEYeHHEM MPOU3BOIUTENBLHOCTh TMpoleccopa (IO TeCTy
PassMark — CPU BenchMark http://www.cpubenchmark.net/): une menee 2000 enuuwui;
00BbEM omnepaTtuBHOM namaTu: He MeHee 4 ['0; 00béM Hakonutens SSD/eMMC: e menee 128
I'6; I1O nns mpocMoTpau pelakTUPOBAaHUSI TEKCTOBBIX JOKYMEHTOB, 3JICKTPOHHBIX TaOIHIl |
npe3eHTanui pacnpocTpanéHHbix Gopmaros (.0dt,

txt, .rtf, .doc,
.docx, .ods, .xls, .xlIsx, .odp, .ppt, .pptx)., 1 mT.
. HoyrOyk ¢ TpemycTaHOBIEHHOW OIEPAIMOHHONW CHUCTEMOW, OQHUCHBIM

nporpaMMHbIM obecrieueHreM . HoyrOyk: He Hike Intel Pentium N (wm Intel Celeron N), He
Hmwke 1600 MI', 19201080, 4Gb RAM, 128Gb SSD; npou3BoauTeIbHOCTH MpOIIeccopa: He
MeHee 2000 enmuun; IO ans mpocMoTpa M peJaKTUPOBAHUSI TEKCTOBBIX JIOKYMEHTOB,
AJIEKTPOHHBIX TAOJIMI] U Tpe3eHTaluii pacnpoctpanéHubix (opmatos (.0dt,

Jtxt, .rtf, .doc, .docx, .ods, .xls, .xIsx, .odp, .ppt, .pptx). , 10 mr.

. NHTtepakTuBHBIN KOMIUIEKC. KOMYecTBO OTHOBPEMEHHBIX KaCAHU— HE MEHEE
20., 1 .



YPpoOK TeXHOJI0T MK

AnautuBHOE 000pyOBaHHE

. 3D-o6opynoBanne (3D-mpunTep). MuHuManeHBIC: THH TnpuHTEpa: FDM;
matepuan: PLA; pabounii cToi: ¢ mogorpeBom; padodast 06sactb (XYZ): ot 180x180x180 Mm;
CKOpOCTh TeyaTu: He MeHee 150 mMm/cex; MUHMMalIbHAs TOJIIMHA Clos: He Ooyee 15 MKM;
dopmart paiino (ocnoBHbIC):STL, OBJ; 3akpsIThIii KOpITyC: HanH4ue., | mT.

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

o [IO npna 3D-monenupoBanusi. OOnaunsiii uHcTpymeHT CAIIP/ ACVII,
OXBaTBIBAIOLIUI BECh MPOIIECC PA0OTHI C U3JIETUIMU —OT MPOESKTHUPOBAHUS 10 U3TOTOBJICHHUS.

JlomoHUTETEHOE 000PY/I0BaHHE

. [Inem BuptyanbHOU peanbHOocTH OO6mIee paspemienne He Menee 2160x1200
(1080%1200 mnst kaxkmoro riasza), yroa oo3opa He mMeHee 110; Hamuuue KOHTpoOIIEpOB — 2
IIT.; HATHYME BHEITHUX JATYUKOB — 2 IIIT.; pa3bEM IS TTOAKITFOYCHHSI HAYIITHUKOB: HAJTUIHC,
BCTPOCHHAS Kamepa: Handue. 1 KOMIUICKT.

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

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

. MHoromnoap30BaTeNIbckasi ~ CHCTeMa  BUPTYallbHOW  peallbHOCTH ¢ 6-
KOOPJIMHATHBIM OTCJICKHMBAHHUEM TOJIOKEHHUS M0JIb30BaTeNe, 1 KOMIUIEKT.

TpeOGoBaHUs K CUCTEME BUPTYAJIbHON peaTbHOCTH:

. MoJIepKKa MOOWIIBHBIX IIJIEMOB BHPTYaJbHOW PEATIbHOCTH TI0JT yIIPABICHHEM

OC Android;

. MOJIJICPIKKA YIPABISIOMIUX KOHTPOJUIEPOB C BO3MOXKHOCTBIO 6- KOOPJAUHATHOTO
OTCJICKUBAHUS MOJIOKECHHUS B TIPOCTPAHCTBE;

. TEXHOJIOTHs TMOJIHOM KommeHcanuu jara (anti-latency): nzo0pakenue nOMKHO
BBIBOJIUTHCS JIJIT TOYEK, B KOTOPHIX OKAXYTCs JICBBIH W MpaBbIil Ij1a3a MOJb30BaTEs Yepes
BpeMsi, KOTOPOE JIOJDKHO TPOWTH ¢ MOMEHTA Hadaja OINpPEIesICHHUS MECTOIMOJIOXKCHUS a3
MOJIL30BATENIS IO MOMEHTA OKOHYAHUS BBIBOJIA M300PaKCHHUS.;

. TIONIA/Ib OTCIICKUBAHMS MTOJIb30BaTeNIel — He MeHee 16 KB. M;

. KOJIMYECTBO TOJIb30BaTeeli — He MeHee 3 uell.

TpeboBaHus K cUCTEME OTCIICKUBAHUS TOJIOKEHUS MOJIb30BaTeNIel (TPEKUHTA):

. THUI CUCTEMBI OTCIICKUBAHUS: 6-KOOpAMHATHAS CHCTEMAOTCIC)KIBAHUS;

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

. TEXHOJIOTHUS: ONITHKO-UHEPIUAIBHBIN TPEKUHT, aKTUBHBIEMAPKEPHI,
paboTaromue B HHGpaKpacHOM JUara3oHe;

. yroj o030pa ontudeckoi cucteMbl — He MeHee 230 rpaaycos;

. BpeMs OTKJIMKA CUCTEMBI TPeKHHTa — He Oosee 2 Mc;

. pa3MeIeHNe CEHCOPOB: Ha 00BEKTE OTCIICKUBAHMUS,

. CEHCOPBI, HCTIOIb3YEMBIC TSI OTCIICKUBAHMSI TUIEMOB BUPTYAIBHON peaTbHOCTH

n I OTCICKHBAHUA I[BI/DKGHI/Iﬁ PYK HOHBSOBaTeHeﬁ, JOJIDKHBI OBITH NICHTUYHBIMU U
B3aNMO3aMCHACMBIMU,;

. pa3MelleHUe aKTUBHBIX MapKepOB: HAIIOJIbHOE;

. BCE KOMIIOHEHTBI CUCTEMBI TPEKMHIA JIOJKHBI MOHTHPOBAThCS Ha Moj, Oe3
HEOOXOAMMOCTH MOTOJIOYHOTO/HACTEHHOTO MOHTAXa;

. HaJINYME CEHCOPOB B COCTABE €IMHOI0 YCTPOMCTBA TPEKUHIA: AKCEIEPOMETP,
TUPOCKOIL, ONITUYECKUM CEHCOD;

. 4acTOTa OTCJIEKUBAHUS MOJI0KEHUS IOJIb30BaTEIS:

. - akcesnepometp: He MeHee 2000 BEIOOPOK/C;



. - rupockomn: He MeHee 2000 BEIOOPOK/c;

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

. TIOTPEITHOCTh OTCJIC)KUBAHUS TTOJIOKECHUS MTOJIb30BATEIISI BIIPOCTPAHCTBE HA
mIomaau 6 M x 6 M — He 6oiee 10 mm;

. MHUHHMAaJIbHOE KOJIMYECTBO TOJIH30BATEIICH, MOIICPKIUBACMOECHUCTEMOMN

TPEKUHIa, HE MeHee 3 Yell.
TpeOoBaHus K MOKA3aTENsAM XpaHEHUs1, TPAHCIIOPTUPOBKU WHACTPOUKHU:

. BpEMsI TIOJTHOTO Pa3BEPTHIBAHUS U HACTPONKU CHCTEMBI IS TUIOIIAIH
otcnexuBanus 16 xB. M —He 0oiee 90 MuH;

. HEOOXOIMMOCTh KaJIMOPOBKH B MPOILECCE IKCILTyaTallul —OTCYTCTBYET;

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

TpeboBanus k cnoco6am ynpaBieHHs HHTEPAKTUBHBIMU MOJICIISIMU:

. HOJIEPXKKa 6-KOOPAMHATHOTO OTCIIEKUBAHUS MTOJIOKESHUS YIPABIISFOIINX

YCTPOWCTB B IPOCTPAHCTBE.

TpeOGoBaHUS K TPOrPaMMHOMY 0OECIICUCHUIO:

. MOJIJICP’KKa CHCTEMOM TpeKUHTa onepanroHHbix cuctem: Windows, Android,;

. MIPEIOCTABICHAE HEOTPAHWYCHHOW TI0 BPEMEHH WCIOJIB30BAHMS MPOCTOM
(HeUCKITIOUMTEIIPHON) JIMIIEH3WH Ha KOMMEPYECKOE HCIIOIb30BAHUE IPOrPAMMHOTO
oOecrieueHms cucTeMbl TpekuHTra Ha oauH 1ieM ¢ OC Android (GeccpouHast TUIICH3HS)

— 3 wr.

OO6mme TpeboBaHUS:

. HaJIM4Yre MOOWJIBHBIX IIIJIEMOB BUpTYalibHOU peaabHocTH Oculus Go wm ananor
— 3 mmr.;

. HaJIMYMe KOMIUIEKTa IMPOBOJOB U 3apSAHBIX YCTPOUCTB IJisi OecriepeOoiHOM
paboTHI.

. dororpammerpuueckoe [10. 1O ans 06paboTku n300pakeHUT N onpeaeeHus

(GOopMBI, pa3MepoB, TOJOKECHUS W WHBIX XapaKTEPUCTHK OOBEKTOB HAa IUIOCKOCTH WIIH B
IIPOCTPAHCTBE. ,| mIT.
. Ksampokontep Mavic Air. KoMmakTHbIi KBagpOKONTEp C TPEXOCEBBIM
crabmnuzatopom, kamepoit 4K, makcrumanbHOM TalbHOCTHIO Miepeiaun He MeHee 6 kM., | mmiT.
. Ksanpoxonrep DJI Tello. KBagpokonTep ¢ kamepoit, Bec He 60ee 100 r B coope
C TPOMEJJIEPOM U KaMepoi; ONTHYECKUW NATUYMK ONPEACTCHHS TIMO3UIUN — HAIWIHE;
BO3MOKHOCTBYJaIEHHOTO MTPOrpaMMHUPOBAHUS — HaJM4HUE., 3 MIT.

Menunazona

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

. Buneokamepa. [Tnanmier (s odecrieueHusi CoBMecTUMOCTH ¢ 112.3.6) ¢
MPUMEPHBIMHU XapaKTEPUCTHKAMHU:

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

. JMaroHalib dKpaHa: He MeHee 9.7";

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

. pazpemenne GoTokamepsl: He MeHee 8 Mii;

. Bec: He Oonee 510 T;

. BBICOTA: He Oosiee 250 mM. , 1 mmT.

. Kapra mamsiti 1t poroanmapara/Bugeokamepsl. O0bEMIaMATH — HE MEHEe
64 I'6, knacc ne mmwke 10., 2 mr.

. HltatuB. MakcumainbHas Harpy3ka: He 0ojiee 5 Kr;MaKCUMallbHasi BEICOTA

cheMKU: He MeHee 148 cm, | miT.

NupopmaliMoHHO-METOMYECKHE YCIOBHS pealn3alid OCHOBHOM 00pa3oBaTesbHOMN
MIPOrpaMMbl OCHOBHOTI'O 001Iero 00pa3oBaHusi (CIIUCOK BHEIIHUX METOJ. MaTepUasoB) (CChUIKU
Ha JION. MaTepuabl



— MPOTKCHIBAEM B Keiicax).
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