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1. llosicHUTEABLHAA 3aNIHCKA

AKTYaJlbHOCTB: CETOJHS TeOMH(POPMAIMOHHBIE TEXHOJIOTUH CTAIM HEOTHEMJIEMOH YacThbiO
Halled >KU3HU, 000N COBPEMEHHBIM YeNOBEK IOJb3YeTCsl HAaBUTAI[MOHHBIMHU CEpBUCAMH,
OPWIOKEHUSMU ISl MOHUTOPUHTA OOIIECTBEHHOTO TPAHCIOpPTa W MHOTUMHU JPYTHMMH
CEpPBUCAMHU, CBSI3aHHBIMU C KAPTaMU. DTH TEXHOJOTUHU HUCIIONb3YIOTCA B COBEPIIEHHO PA3IMYHbBIX
cdepax, HaUMHAs OT pearupoBaHUs IPU YPE3BBIYANHBIX CUTYAIUSAX U 3aKaHUMBAasT MApPKETHHIOM.
Kypc «I'eonndopmaliionHble TEXHOJOTHM» MO3BOJIAET CHOPMUPOBATH y OOYyYaIOIIUXCS
YCTOMYMBYIO CBSI3b MEXIY UH(POPMAIIMOHHBIM U TEXHOJIOTMYECKUM HAIPaBICHUSIMU Ha OCHOBE
peasbHBIX MPOCTPAHCTBEHHBIX JAHHBIX, TAKUX KaK a’poPoTOChEMKA, KOCMUYECKas ChEMKA,
BEKTOpPHBIE KapThl M Jp. DTO MO3BOJUT OOYUYaAIOMIMMCS MOJIYYHUTh 3HAHMUS IO HCIIOJIb30BAHHIO
reoMH(GOPMALIMOHHBIX HMHCTPYMEHTOB M TPOCTPAHCTBEHHBIX MAHHBIX JJIS TIOHUMaHUS |
U3YYEHHS OCHOB YCTPONCTBA OKPY’KAIOLIEro MHpa M HNPUPOAHBIX sBIeHUM. OOydarommecs
CMOTYT pPEaJM30BbIBATh KOMaHJHBIE MPOCKTHl B Cdepe HCCISHIOBAHHS OKPYXKAIOIIETO MHpA,
HA4aTh UCIIOJIb30BAaTh B IIOBCEIHEBHOM )KM3HU HABUTALMOHHBIE CEPBUCHI, KOCMUYECKHE CHUMKH,
JIEKTPOHHBIE KapThl, cOOUpaTh JaHHbIE 00 OOBEKTaX HA MECTHOCTH, co37aBaTh 3D-00bEeKTHI
MECTHOCTH (KaK OTJIeIbHbIE 3[JaHHsI, TaK U IeJIbIE TOPO/a) 1 MHOTOE APYTOE.

HaHpaBHeHHOCTb IMporpaMmbl: TCXHUYCCKaAs.

yEJI0H 777 00pa3oBaTeIbHON MPOrpaMMbl: 00pazoBaTelibHas mporpamma «I eonHpopMaoHHbIC
TEXHOJIOTUM»  SIBIISIETCS  00IIe00pa3oBaTeIbHOW MMPOrpaMMON TO TPEIMETHOW 00JIacTH
«Texnonorus».

@DyHKIMOHAIBHOE IIPEJHA3HAYECHHUE ITPOrPAMMBIL: IPOCKTHAS.
®opma OpraHu3alyy: rpynInoBas.
AKTYaJlbHOCTb M OTJINYUTENIbHBIE 0COOEHHOCTH IPOrPaMMBbI

HoBu3Ha mnporpamMmbl 3akiioyaeTcss B CO3JaHUM YHUKaJIbHOM 0Opa3oBaTeIbHOM Cpefbl,
(bopMupyroLIei TPOEKTHOE MBIIIIJIEHHE 00yJaroIuXcs 3a CYET TPaHCISALUN IPOEKTHOTO criocoda
JeSITeIbHOCTH B PAMKAX pEIIeHUs] KOHKPETHBIX MPOOJIEMHBIX CUTYaLUH.

AKTYyaJlbHOCTB MPOrpaMMbl 00yCJIOBJIE€HA TEM, YTO paboTa HaJ 3a/ladyaMi B paMKax MPOEKTHON
JeSITeIbHOCTH (POPMUPYET HOBBIM THUIl OTHOIIEHHS B paMKaX CHCTEMbI «IIpUpojia — OOIIECTBO
— YeJIOBEK — TEXHOJIOTHMY, ONPEAESIONINI 0053aTeNbHOCTh IKOJIOTUYECKON HOPMUPOBKY HpU
OpraHM3aly JI000N JEeATENbHOCTH, 4YTO SBJSETCS TMEpPBbIM IIaroM K (OPMUPOBAHUIO
«IIOKOJICHUSI Pa3BUTHSD», ABISIOIIETOCS TPEHIOM Pa3BUTHSI COBPEMEHHOTO OOIECTBA.

[Tporpamma mpennosnaraer (GpopMupoBaHHE Yy OOyYaroIMXCs MPEICTaBICHUN O TEHIEHIMAX B
pPa3BUTHU TeXHUYECKOH cdepbl. HOBBII TeXHO-TIPOMBIIIICHHBINH YKIIaJ] HE MOXKET OBITh MOJI0KEH
B (popmat oOrmiecTBa pa3BUTHS TOJIBKO HA OCHOBAHUM HOBH3HBI (DU3MUYECKHX MPUHIUIIOB, HOBBIX
TEXHUUYECKHUX PEIICHUH M KJIACTEPHBIX CXEM B3aUMOJEHCTBUS HAa MOCTUHIYCTPUAIBHOM JTare
pa3BUTHSI COLIMYMA, a UJesl Pa3BUTHs OOIIECTBA HEMPEIOXXHO BKIIOYAET B ceOs TEHICHILHUIO K
OOpETeHNIO COHAIPABICHHOCTH AHTPONOIeHHBIX (AKTOPOB, 3aKOHOB pa3BUTHUS OHochepsl u
KYJIBTYPHOI'O pa3BUTHAL.

Ileparornyeckas I_ICJ'ICCOO6pa3HOCTL 3TOH IMporpaMmhbl 3aKJIFOYACTCA B TOM, UYTO OHaA SBJIACTCH
LIEJIOCTHOHN U HerepBIBHOﬁ B TCUYCHUC BCCI'O Ipouecca 06y‘-IeHI/I$I " ITO3BOJIACT 06y‘-IaIOH_[eMYCH
mrar 3a maromM packKpbiBaTb B cebe TBOPYCCKUC BO3MOXHOCTH U CaMOPCAJIM30BLIBATHCS B



COBPEMEHHOM Mupe. B mporecce M3ydeHHs OKpPY)KaIOLIEro MHpa, OOydaromiuecs Mojaydar
JIOTIOJTHUTEIbHOE 00pa3oBaHue B 001acTH WHPOPMATUKH, Teorpadun, MAaTEeMaTUKA U (PU3HKH.

OTAMYUTEIBHOW 0COOCHHOCTBIO JJAHHOM MPOTpaMMBbI OT YK€ CYIIECTBYIOIIMX 00pa30BaTEIbHBIX
mporpamMMm  sBJISIETCS €€ HAmpaBJICHHOCTh Ha pPa3BUTHE OOydYaOIIMXCS B  IMPOCKTHOM
JeaTeIbHOCTH coBpeMeHHbIMM MeTtojaukamu TPU3 m SCRUM ¢ moMomiplo COBpEeMEHHBIX
TEXHOJIOTHI ¥ 000pY/I0BaHHUS.

Bospact ob6yuaromuxcs: oOyyatommuecs 7-11 kiaccsl.
Cpoku peanuzaiuy nporpaMmsl: 68 4acos.
HanonusiemocTs rpynm: 15 yenoBek.

Pexxum 3ansaTHi: 1O 2 akaleMUYECKUX yaca B HEJEIIO.

@OpMBI 3aHATHI:

. paboTa HaJl peleHueM KeiCoB;

. 1abopaTopHO-TIPaKTUYECKUE PAOOTHI;
. JIEKIIH;

. MacTep-KIIacChl;

. 3aHSTHUSI-COPEBHOBAHUS;

. 9KCKYpCHUU;

. MIPOEKTHBIE CECCUM.

MGTOI[BI, HCIIOJIb3YCMBIC Ha 3aHATHUAX!

. npakTuyeckue (YnpaxHeHus, 3a1a4n);

. clloBecHBIE (pacckas, 0ecea, MHCTPYKTaX, YTEHHE CIIPaBOYHOU JIUTEPATyphl);

. HarJsiiHble (IEMOHCTpAIUs MYJIbTUMEIMIHHBIX TPe3eHTalil, poTorpadun);

. npobiaemMHble (METObl MPOOJIEMHOr0 H3JI0KEHUs) — oOyyaromuMmcsl Jaércs vacTb

TOTOBOI'O 3HAHU,

. IBpPUCTUYECKHE (YaCTUUYHO-TIOUCKOBBIE) — OO0YyYaromMMCs MpeaoCcTaBisieTcs OoJbliast
BO3MO>XHOCTh BBIOOpa BapHAHTOB;

. HCCIIeI0BaTENbCKUE — O0YUaIOIIMecsi CAMU OTKPBIBAIOT M UCCIIEAYIOT 3HAHMS,

. WJUTIOCTPATUBHO-00bSICHUTENBHBIE;

. PEIPOAYKTUBHBIE,

. KOHKpeTHble U  aOCTpakTHble, CHHTE€3 M aHalu3, CpaBHEHHE, 0000IIeHue,

a0cTparupoBaHue, Kiaccu(ukanus, cCUCTeMaTH3alus, T. €. METOAbl KaK MBICIIUTEIIbHBIC
onepauuy;



M HUHAYKTUBHBIC, ICAYKTHBHBIC.

Lesu u 3a1a4n peaju3anni OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbI OCHOBHOTI'O 00111E€r0
o0pa3zoBaHus

I_[e.m,: BOBJICYUCHHUC 06yqafoumxc;1 B IIPOCKTHYIO JCATCIIBHOCTD, pa3pa60TI<a
HAaYYHOMCCJIICOOBATCIIbCKUX U MHXXCHECPHBIX ITPOCKTOB.

3agauu: oOyyaromue:

. npuobpereHue u yriryOjaeHne 3HaHHi OCHOB MMPOEKTUPOBAHMS U YIIPABICHHS TPOSKTAMH;
. O3HAKOMJICHHE C METOAaMHU U pruéMaMu cOopa 1 aHaln3a HH(popMaIuy,
. o0yuyeHue IIPOBE/ICHUIO MCCIIEJOBaHUM, Ipe3eHTaIHiHi U

MEXITPEIMETHOM MO3UILIMOHHON KOMMYHUKALIUY;
. o0y4yeHne paboTe Ha CIeNHATH3UPOBAHHOM 000pY/JOBAHUH H B TPOTPAMMHBIX CPEAax;

. 3HAKOMCTBO C XapA-KOMIIETCHIUAMU (reonH(OpPMAaIIIOHHBIMH),
MO3BOJIIOIIMMY NIPUMEHSTh TEOPETUUECKHE 3HAHUSI Ha MPAKTUKE B COOTBETCTBUU

C COBPEMEHHBIM YPOBHEM PA3BUTHSI TEXHOJIOTHH. pa3BUBAIOIINE:

. (opMHpOBaHKE UHTEPECA K OCHOBAM U300pETATENIbCKOM AEATEIbHOCTH;

. pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH M KPEaTHBHOTO MBIIIUIEHUS;

. npuobperenue onbita ucnosnb3oBanust TPU3 npu GpopmupoBaHun coOCTBEHHBIX HICH U
peLIeHui;

. ¢bopMupoBaHME TIOHUMaHMUS TNPSAMONM U OOpaTHOM CBSA3M MPOEKTA U CpPEObl €ro

pcairsanum, 3aJI0)KCHUC OCHOB COIATbHOM U DKOJIOTHYCCKOM OTBETCTBCHHOCTH,
® Pa3BUTHE T'C€OIIPOCTPAHCTBECHHOI'O MBILIJICHUSA

. pa3BUTHE COPT-KOMIETEHIMH, HEOOXOAUMBIX ISl YCHEIIHOM paboThl BHE 3aBUCUMOCTH
OT BBIOpaHHOW Tpodeccuu. BOCIHUTATENbHBIE:

. (hopMupOBaHKE MPOEKTHOTO MUPOBO33PEHUS U TBOPUECKOTO MBIIIJICHUS;

M (I)OpMI/IpOBaHI/IC MHPOBO33pPCHUS 110 KOMILJIEKCHOH OLIEHKE OKpYyKarouiero Mmupa,

HaHpaBJ'IeHHOI\/’I Ha €10 IMO3UTHBHOC U3MCHCHUC,

® BOCITUTaHHE COOCTBEHHOM MO3KUIUHU IO OTHOIICHHIO K JCATCIBbHOCTH U YMCHUC

COMOCTAaBIIATH €€ C APYIruMHU NMO3ULUAMU B KOHCTPYKTUBHOM JJUAJIOTEC;



BOCIIUTaHHUE KYJIBTYpbl pa0OTHI B KOMaH/IE.

[TpuHIMIBI ¥ MOAXOMBI K (OPMHUPOBAHUIO OOpa30BaTENLHONW MPOrpaMMbl OCHOBHOTO OOIEro

00pazoBaHus

[Tporpamma peanuzyercs:

B HEINpPEpPbIBHO-00Opa30BaTEIbHON  JAEATEIbHOCTH, COBMECTHOM  J1€ATENbHOCTH,
OCYILIECTBISIEMOH B XOJIe¢ PEXHUMHBIX MOMEHTOB, TJ€ OOYYaloIIUiics OCBaMBaeT,
3aKpeIIsieT U arpoOUpPyeT MOIYyUEHHbIE YMEHUS;

B CAMOCTOSITENIbHOW JIEATEIIBHOCTU OOYYaIOLINXCs, I/Ie 00YyJaromuiicss MOKeT BbIOpaTh
JeSTeIbHOCTh 110 UHTEpecaM, B3aUMOJCHCTBOBaTh CO CBEPCTHUKAMM HA PaBHOIPABHBIX
MO3ULMAX, pelaTh NPOOJIEMHbIE CUTYALUH U JIP.;

BO BSaHMOHCﬁCTBHH C CeMbSIMU JCTEH.

[TIporpamma MOXeET KOPPEKTUPOBATHCS B CBSI3U C U3BMEHEHUSIMU:

HOPMAaTHBHO-TIPaBOBOM 0a3bl AOMIKOIBHOIO 00pa30BaHUS;
BUJIOBOM CTPYKTYpBI IPYIII;

00pa30BaTEIBLHOTO 3aIpOCca POTUTEIICH.

[Toaxomp! K GOPMHUPOBAHUIO TTPOTPAMMBI:

JIMYHOCTHO-OPUEHTUPOBaHHbIM. OpraHuszanus o0pa30BaTENBHOrO IMpolecca ¢ y4EToOM
IJIaBHOTO KpuTepHs 3(PpQeKTUBHOCTH 00y4aroImerocss — ero JIMYHOCTU. MexaHu3M —
CO3JIaHME YCIIOBMM JUIsl pa3BUTUS JIMYHOCTHM Ha OCHOBE H3Yy4YEHMsI CIIOCOOHOCTEH
00y4aroIIerocsi, Ero UHTEPECOB, CKIIOHHOCTEN.

HestenpHOCTHBIN. Opranuzanus AeATeIbHOCTH B 00IEM KOHTEKCTE 00pa30BaTeIbHOro
npotrecca.

HeHHOCTHBIﬁ. OpFaHI/BaLII/ISI pa3BUTHA W BOCIIMTAHWUA Ha OCHOBC 06H_Ie‘leHOBe‘leCKI/IX
HeHHOCTeﬁ, a TaKKC€ 3TUYCCKUX, HPDABCTBCHHBIX U T. I.

KoMmneTeHTHOCTHBIMN. q)OpMI/IpOBaHI/Ie TOTOBHOCTHU o6yqafonmxc;1 CaMOCTOATCIIBHO
JIENICTBOBATh B X0O[¢€ PCHICHUA aKTYaJIbHbIX 3a/1a4.

CucteMHblii. MeETOOJIOTMYECKOE  HAIpPaBJICHHWE, B OCHOBE KOTOPOTO  JIEKHUT
paccMOTpeHHe 00YyJaromerocsi Kak IeJIOCTHOTO MHOXKECTBA JIEMEHTOB M3 OTHOIICHUN U
paSJ'II/I'-IHI)IX CBS[SGﬁ Me)I(le HHUMMHA.

HMuanormyeckuid.  Opranuzamusi  mporecca ¢  y4€TOM  NPUHIUIIA  JUAAJIOra,
CyOBEKTCYOBEKTHBIX OTHOIIICHUH.

[IpoGnemusbrii. @opMupoBaHHE MPOTPaMMbl C MO3ULUN KOMIUIEKCHOTO U MOIYJIBHOTO
Mpe/cTaBiIeHus] €€ CTPYKTYypbl KaK CHCTEMBbl MOJIpOrpaMM [0 00pa3oBaTelbHbIM



o0jacTaM M JETCKUM BUJAM JESITEIbHOCTH, CIIOCOOCTBYIOIIMM IICJIEBHIM OPHUEHTUPAM
pa3BUTHSL.

. KynbTyponoruueckuii. Opranu3zanus npoiiecca c y4éToM
MOTEHIIMaa KyJIbTypocooOpa3HOro coAep KaHUsI TOMKOILHOTO 00pa30BaHusl.

IInanupyemMble pe3yJbTaTbl OCBOCHHS 00y4alOIIMMUCS OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHusi

(00s13aTEIBHO IPOBEPHUTH PA30MCHHE MO TUYHOCTHBIM, IIPEIMETHBIM H T. 1.)
OO01IHe moJI0KEHUS

[lporpamma nmaér oOyyaromMMcs BO3MOXKHOCTBH TIOTPY3UTBhCS BO BCE MHOrooOpasue
HPOCTPAaHCTBEHHBIX (FeOMH(OPMAIMOHHBIX) TEXHOIOTHH. [IporpaMMa 3HAKOMHT OOyYaroIuXcs
C TEeOMH()OPMAIMOHHBIMUA CHUCTEMaMH U C pPA3JIUYHBIMH BHJIAMH TEOJAHHBIX, ITO3BOJISET
MOJYYUTh 0a30BbIE KOMIIETECHIIMH MO COOpPY aHHBIX M OCBOWUTH NEPBHYHBIC HABBIKUA PaOOTHI C
naHHbIMH. [ToTydeHHbIE KOMITETEHIIMU M 3HAHUS ITO3BOJISAT 00yJarOIIUMCS IPUMEHHUTD UX MOYTH
B JIOOOM HAaNpaBICHUH COBPEMEHHOTO pbhiHKA. OCBOHMB MPOTrpaMMy, OOYYarOLIHECs CMOTYT
BBIOpaTh HamOOJIee MHTEPECHYIO JUISI HUX TEXHOJIOTMYECKYIO HAIMpPaBICHHOCTh, KOTOPOW OHHU
OyayT o0ydaThCs B paMKaXx yriiyOJIEHHOTO MOJTYJIS.

[Tporpamma 3aTparuBaet Takue Tembl, Kak: «OCHOBBI paOOThI C TPOCTPAHCTBEHHBIMU TaHHBIMI,
«OpueHTupoBanue Ha MecTHOCTHY», «OcHOBBI Qororpadun», «CaMOCTOSATENbHBINA CcOOp
TaHHBIX», «3D-MomenupoBaHre MECTHOCTH U OOBEKTOB MeCTHOCTH», «['eomHbopmannoHHbIC
cucremsl (I'C)», «Busyanusanus u npeacTaBieHHe pe3yabTaToBY.

B ocHoBe pa3paboTaHHOI mporpaMmsbl JeKUT MeTonndeckuil HHCTpyMEHTapuil ¢eaepaabHOro
ThIOTOpa beicTpoBa AHTOHA FOpheBuua «CeTh AeTCKUX TexHonapkoB “KBantopuym”. BBomHbII
MOJLYJIB).

CtpyKTypa MIaHUpPYEMbIX pPe3yIbTaToOB

[Tnanupyemble pe3ysbTaThl ONUPAIOTCS HA BEAYIIUE IEICBBIC YCTAHOBKH, OTPaKAIOIINE
OCHOBHOM, CYIIHOCTHBIM BKJIaJ KaXJOH H3y4yaeMOil NpOrpaMMbl B pa3BUTHE JUYHOCTH,
00y4aromuxcsi, UX ClOCOOHOCTEH.

B cTpykType miiaHupyembIX pe3yJbTaTOB BBIAEHSIOTCS CAEAYIOIINE TPYMIIbL:

1. JIMYHOCTHBIE ~ pE3yNbTaThl OCBOEGHUS OCHOBHOW  00pa3oBaTeNbHOM  MPOTrpaMMBI
IIPEJICTaBJIEHb] B COOTBETCTBUHM C I'PYINIION JINYHOCTHBIX PE3YJIbTATOB.

2. MeramnpeaMeTHble pe3yibTaThl OCBOEHHS OCHOBHOW 0Opa30BaTEeNbHONW MPOTrpamMMbl
IPEeJCTaBJICHbI B COOTBETCTBUU C MOATPYINIIAMHU YHUBEPCAIBHBIX YU€OHBIX JeHCTBUI.

3. [IpenMeTHble  pe3yibTaThl OCBOGHHMSI OCHOBHOM  00pa3oBaTeNbHON  IpPOrpaMMbl
MPEJICTaBJICHBI B COOTBETCTBHUH C IPYIIIAMU PE3YJIbTaTOB Y4EOHOTO MpeaMeTa.

JIM4HOCTHEIE PE3YIbTATHI



[TporpammMHbIe TpeOOBAaHUS K YPOBHIO BOCHUTAHHOCTH (JIMUHOCTHBIE PE3YJIbTaThI):

. c(OPMUPOBAHHOCTh BHYTPEHHEH MO3UINH oOyuaromerocs, SMOILIMOHAIBHO-

IOJIOKHUTCIBHOC OTHOIICHUC 06yqa10mer0051 K IIKOJIC, OpUCHTALIMA HAa [TO3HAHUC HOBOI'O;
® OpHUCHTAlMA Ha 06p33€H MOBEACHUS «XOPOLICI0 YUYCHUKAY,

® C(bOpMI/IpOBaHHOCTB CaMOOILICHKH, BKJIO4Yasis OCO3HAHHUEC CBOUX BO3MOKHOCTEH B YUCHHU,
CIIOCOOHOCTH AACKBAaTHO CYJUTH O IIPUYMHAX CBOCTO ycnexa/Heycnexa B YUCHUHU, YMCHUC
BHUACTb CBOU JOCTOMHCTBA U HCAOCTATKH, YBAXKATDH cebsa u BEPUTH B YCIIEX,

. c(hOpPMUPOBAHHOCTh MOTHBAIIUY K yUEOHOUH JESITETLHOCTH;

. 3HaHHE MOPAJIBHBIX HOPM M C(HOPMUPOBAHHOCTH MOPATbHO-ITHUYECKUX CYXKICHUM,
CIIOCOOHOCTh K PEILICHUI0 MOpPAJIbHBIX MPOOJIEM HAa OCHOBE KOOPAMHALIUU Pa3TUYHBIX
TOYEK 3pEHUSsl, CIIOCOOHOCTh K OIEHKE CBOUX IMOCTYIKOB U JACUCTBUN APYTUX JIIOACH C
TOYKH 3pEHUS COOIIOICHUS/HAPYILICHUS MOPaTbHONW HOPMBI.

[IporpaMMHbIe TpeOOBaHUS K YPOBHIO Pa3BUTHS:

. c(hOPMHUPOBAHHOCTH MPOCTPAHCTBEHHOT'O MBIILICHUS, YMEHUE BUACTh O0BEM B IUIOCKUX
IpeaMeTax;

. yMmeHue 00pabaTbIBaTh U CUCTEMATH3UPOBATH OOJIBIIOE KOJINYECTBO HHPOPMAIUY;

. c(hOpPMUPOBAHHOCTH KPEATUBHOTO MBIIUICHUS, TOHUMAHUE MTPUHIIUIIOB CO3[JaHUSI HOBOTO
MPOAYKTA;

. c(OPMHUPOBAHHOCTHh YCUAUYMBOCTH, MHOT033Ja4HOCTH;

. c(OpPMHUPOBAHHOCTh CAMOCTOSTEIHHOTO TMOAXO0/Aa K BBINOJHEHUIO Pa3MYHBIX 3ajad,

yMeHue paboTaTh B KOMaH/le, yMEHHUE MTPaBUIIBLHO JEJIeTupOoBaTh 3a/1auu.
MertanpeameTHbIe pe3ynbTaThl
['eorpadus
BbinycKHUK Hay4YuTCS:

. BbIOMpAaTh  UCTOYHMKM  reorpaduueckoil  uHpopmamuu  (KapTrorpaduueckue,
CTaTUCTHYECKHE, TEKCTOBbIE, BUJICO- U (OTOM300pacHHsI, KOMIbIOTEpHbIE Oa3bl JAHHBIX),
aJIeKBaTHBIE PEIIaeMbIM 3a]1auam;

OpPUEHTHPOBAaThbCS B HCTOYHHMKAX Teorpadguueckol wuHpopManuu (KapTorpadudeckue,
CTATUCTUYECKUE, TEKCTOBBIE, BUACO- W (HOTOM300paKE€HUs, KOMITBIOTEPHBIC Oa3bl JTaHHBIX):
HaXOJIUTh U W3BJIEKATh HEOOXOAMMYIO MH(GOPMAIINIO; ONPEIETsATh U CPABHUBATh KAUECTBEHHBIC
M KOJMYECTBEHHBIE TIOKA3aTeNd, XapaKTEePHU3YIoIue reorpapuyeckue OOBEKTHI, MPOIECCHl U
SIBIICHUS, UX TIOJIOKEHHE B MPOCTPAHCTBE MO TeorpaduyeckKuM KapTam pa3sHOTO COACpKAHHS U
JIPYTMM UCTOYHUKAM; BBISBISTH HEJOCTAIONIYIO, B3AUMOOIOIHSIONIYIO H/WIA TPOTUBOPECUNBYIO
reorpaduueckyro nHGOPMAIUIO, IPEICTABICHHYIO B OJTHOM MM HECKOJIBKUX UCTOYHHKAX;



. NPEACTaBIATh B pa3iWyHBIX Qopmax (B BuAe KapThl, TaOmUIbI, Tpaduka,
reorpaUuecKoro omucaHus) TreorpaduyecKkyr0 HH(pOpMANHI0, HEOOXOTUMYK IS
peleHus y4eOHbBIX U MPAKTHKOOPUEHTHPOBAHHBIX 3a/1a4.

BBIITyCKHUK MOTYYUT BO3MOKHOCTD HAYYHThHCS:
. MOJICTTUPOBATh TeorpaduaecKkiue OObEKTHI U SIBICHHUS,

. NPUBOANUTH TPUMEPHI TMPAKTHYECKOTO HCIIOIB30BaHUA Treorpaduueckux 3HAaHUN B
Pa3NUYHBIX 00IACTAX JEATEIHHOCTH.

Maremaruka
CratucTrka u Teopus BEpOSITHOCTEH BBIMyCKHUK HAYUUTCS:
. MPEACTABIIATH JJAHHBIC B BHJIC TAOJIHII, THAarPaMM;
. YUTaTh WH(OPMALIKIO, TPECTABICHHYIO B BUE TaOIUIIbI, TUATPAMMBI.
B noBceHEBHOM KW3HU U MIPU U3YYECHHUH APYTUX IPEAMETOB BBIITYCKHUK CMOXKET:

. U3BJIEKaTh, UHTEPIPETUPOBATh U MPEOOpa3OBbIBaTh MH(OPMALUIO, MPEICTABICHHYIO B
Ta0JIMIIaX W Ha JUarpaMmax, OTPaKAIOI[yl0 CBOWCTBA M XapPaKTEPUCTUKH PEATbHBIX
MPOLECCOB U SIBJICHUI.

Harmsnaas reomerpust

['eomerpuueckue Gurypsl BelmyckHUK HayquTCs:

OINepupoBaTh Ha 0a30BOM YpPOBHE MOHATUAMU: (Urypa, TOUKa, OTPE30K, MpsMasi, JIyd, JIOMaHas,
yroja, MHOIOYIOJBHHUK, TPEYTOJAbHUK M YETBIPEXYIOJBHUK, MNPAMOYTOJIbBHUK M KBaJApar,
OKPYXHOCTb M KpYT, NPSAMOYTOJbHBIM Napajuienenunen, kyo, map. M3o0paxkaTe u3ydaemble
(Gurypsl OT pykd U C IOMOILBIO TUHEHKU U LIUPKYIISL.

B noBcenHEBHOM )KU3HU U IIPU U3YYEHUHN JPYTUX IIPEIMETOB BBIITYCKHUK CMOKET:
. peraTh MpakTUYECKUE 3a]a4i C IPUMEHEHHEM MTPOCTEUIIINX CBOMCTB (pUryp.
W3mepenus U BbIUKCIEHUS BBITYCKHUK HAy4dHUTCA:

° BBIITIOJIHATE U3MCPCHUE JJIMH, paCCTOﬂHI/II\/'I, BCJIMYMH YIJIOB C ITOMOIIIBIO MHCTPYMCHTOB
I I/I3MepeHI/II\/'I JJIVH U yTJI0B.

®uznka BeimyckHuK
Hay4uTCs:

. coOmofaTh MpaBuwiIa O€30MaCHOCTH M OXpaHbl Tpyda Hpu paboTe ¢ ydyeOHBIM U
1a60paTOPHBIM 000PYI0BAaHUEM;



. MOHUMATh MPUHLMUIBI ASHCTBHS MAIIKH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, YCIOBHUS
nx 0e3011aCHOTrO HUCII0JIb30BaHNUs B IOBCEIHEBHOM JKU3HY;

. MCIOJIb30BaTh NPU BBHINOJHEHUHM YYE€OHBIX 3ajad4 HAyYHO-TIOMYJISIPHYIO JHUTEpaTypy O
(bu3NYeCKUX SIBICHUAX, CIIPABOYHBIE MaTEpUasbl, PECYpChl UHTEPHETA.

HNndopmarrka BeimyckHUK
HAY4YHUTCS:

® pas3iniaTb BHUAbI I/IH(bopMaHI/II/I o crocobam eé BOCIIpHATHUA YCJIOBCKOM U I10 crocodam
eé MMPEACTABJIICHUA HAa MaTCPUAJIbHBIX HOCUTEIIAX

MIPUBOJIUTH MPUMEPHl HHPOPMAITMOHHBIX MTPOLIECCOB (ITPOLIECCOB, CBSI3aHHBIX C XPAHEHUEM,
npeoOpa3oBaHrEM U Mepeaayeii TaHHbIX) B )KUBOW MPUPOJIE U TEXHUKE;

knaccuduiuponats cpeactsa MKT B COOTBETCTBHH ¢ KPYTrOM BBITIONHSEMBIX 33]1a4.

MaremaTuuecKue OCHOBBI I/IH(I)OpMaTI/IKI/I BBIHYCKHI/IK MMOJIYYUT BO3MOKHOCTh!:

. MO3HAKOMHUTBCSI € NPUMEpPaMH  MaTeMaTHUYECKUX MOJENed UM HCIOJIb30BaHHEM
KOMIIBIOTEPOB MPH MX aHAIN3€; MOHATh CXOACTBA U Pa3InYMsi MEXIy MaTeMaTHUECKOU
MOJICJIbI0O O0BEKTa W €ro HATypHOHW MOJEIbI0, MEXKIYy MaTeMaTHYeCKOH MOJIEIbIO
00BeKTa/ SIBJIEHUS U CJIOBECHBIM OIMCAHUEM.

Hcrnionbs3oBaHKe IPOrPaMMHBIX CUCTEM U CEPBUCOB BBINTYCKHUK Hay4dHUTCS:
. KJ1acCU(pUIUPOBaTh (aiibl 10 THUILY U UHBIM IapaMeTpaM;

. BBINIOJIHATh OCHOBHBIE omepanuu ¢ ¢ainaMu (co3laBaTh, COXpPaHATh, PEAAKTHUPOBATH,
yAAIATh, ApXUBUPOBATH, «PACTIAKOBBIBATE)» apXUBHbBIE (aliIbI).

BeimyckHUK oBNasieeT (Kak pe3yabTaT IPUMEHEHUs IPOrpaMMHBIX CUCTEM M MHTEPHET-CEpBUCOB
B JIaHHOM Kypce U BO BCEM 00pa30BaTEeIbHOM IPOIIECCe):

. HaBbIKaMU pabOThl C KOMIIBIOTEPOM; 3HAHUSMHU, YMEHUSIMU M HAaBbIKAMH, JI0CTATOYHBIMU
Ui paboThl C pa3IUYHBIMU BHJAMU TNPOTPAMMHBIX CHUCTEM W HMHTEPHET-CEPBUCOB
(daitnioBble MEHEIKEPBI, TEKCTOBBIE PENAKTOPHI, 3JEKTPOHHbIE TaONUIbI, Opay3epsl,
MTOMCKOBBIE CHCTEMBI, CJIOBApH, 3JIEKTPOHHBIE SHIMKIONEANH); YMEHHUEM OIUCHIBAThH
paboTy ITUX CUCTEM U CEPBUCOB C UCIOJIB30BAHUEM COOTBETCTBYIOIIEH TEPMUHOJIOTUH;

. pa3nuYHBIMU (pOopMaMH NpeCTaBIeHUs JaHHBIX (TaONUIbI, TUarpamMMbl, TpaduKd U T.
1.);
° ITIO3HAKOMUTCS C HpOFpaMMHLIMI/I CpeI[CTBaMI/I JJISL pa6OTI)I C ay,JII/IOBI/I?)yaJ'II)HI)IMI/I

JaHHBIMU U COOTBETCTBYIOIIUM HOHSTUHHBIM arrapaToM.



BBIMYCKHUK TOJXYYUT BO3MOXKHOCTH (B JAHHOM Kypce M MHOM y4ueOHOH JesTeIbHOCTH):
NPAaKTUKOBAThCS B UCIIOIb30BaHUH OCHOBHBIX BHJIOB MTPUKIIAHOTO IPOrPAMMHOT0O 00eCIIeueHus

(pemakTopsl TEKCTOB, AJICKTPOHHBIC TAOIHIILI, Opay3ephl  IIp.);

IIO3HAKOMUTBCA C IIPUMEPAMH  HCIIOJIB30BAHHMA  MATEMATHUYCCKOIro  MOJACIHMPOBAHUSA B
COBpPEMEHHOM MHPE;

. [I03HAKOMUTBCSL C IIOCTAHOBKOM BOIIpOCAa O TOM, HACKOJBKO JOCTOBEPHA IIOJIy4CHHas
nH(pOpMaIUs, MOAKPEIUICHA JIU OHA J0Ka3aTebCTBAMU MOIIMHHOCTHU (IIPUMEp: HATUYHE
AJIEKTPOHHOW TOAMKMCH); IMO3HAKOMHUTBCA C BO3MOXXHBIMM TMOAXOAAaMU K OIICHKE
JOCTOBEpHOCTH HH(OpManmu (IpUMep: CpaBHEHUE JAHHBIX U3 Pa3HBIX UCTOYHHUKOB);

® IIO3HAKOMHUTHCS € IpUMEpaMU UCITIOJIb30BaHUSA HUKT B COBPEMEHHOM MHPE;

® MOJIYYNUTb HPCACTABJIICHUA O pO6OTI/IBI/IpOBaHHBIX YCTpOI‘/‘ICTBaX N WX HUCIIOJb30BaAHHWM HaA
IMPOU3BOJACTBC U B HAYUHBIX UCCICIOBAHUAX.

Texnomorunsa

Pesynbrarel, 3asBiieHHBIE OOpa3oBarenbHOW mnporpammoi  «TexHosorus» 1o  OioKam
CoJIepKaHus

@®opMHUpPOBaHUE TEXHOJOTHYECKOM KYJIbTYpbl M HPOEKTHO-TEXHOJIOIMYECKOI'O MBbIIICHUS
oOyyaroimuxcst BeITyCKHUK HayduTCs:

. ClIeIOBaTh TEXHOJOTHHU, B TOM YHCJE B MPOIIECCE U3TOTOBJICHHSI CYOBEKTHBHO HOBOTO
MPOAYKTA;
. OLICHUBATh YCJIOBUA NPUMEHHUMOCTH TEXHOJOTHH, B TOM 4YHCIE€ C MO3ULIMI

9KOJIOTHYCCKON 3alTUIIEHHOCTH;

M MMPOTHO3UPOBATL 110 HW3BECTHOM TEXHOJOTHH BBIXOIbI (XapaKTepI/ICTI/IKI/I HpO)IYKTa) B
3aBUCMUMOCTH OT HU3MCHCHUA BXO,Z[OB/HapaMeTpOB/peCprOB, MpOBEPATH IHPOTHO3BI
OIIBITHOOKCIICPUMCHTAJIbHBIM HYTéM, B TOM YHUCJIC CAMOCTOATCIIBHO IUIAHHUPYA TaKOro
poaa SKCTICPUMCHTDI;

. B 3aBUCHUMOCTU OT CUTYyallud ONTUMU3HPOBATh 0Aa30BbIE TEXHOJOIMH (3aTpPaTHOCTh —
KauecTBO), MPOBOJIUTh aHAINU3 AJbTEPHATUBHBIX PECYPCOB, COCAUHITH B €IUHBIA IJIaH
HECKOJIbKO TEXHOJIOTMH ©0€3 WX BHUIOM3MEHEHHs Uil TOJYyYeHHUS CIO0’KHOCOCTaBHOTO
MaTepUaIbHOTO WM HWH(OPMALMOHHOTO MPOAYKTA; MPOBOAUTH OLIEHKY U HCIbITAaHHE
MIOJIyYEHHOT'O TIPOAYKTa;

. NPOBOJUTH aHaIM3 TOTPeOHOCTE B TeX WJIM HWHBIX MaTepUalbHBIX  WIH
MH(POPMAIMOHHBIX MPOIYKTAX;

. OIMCHIBATh TEXHOJOTHMUYECKOE PEIICHHE C TOMOIIBI0 TEKCTa, PUCYHKOB, TpaduuecKoro
N300paxeHUs;



M AHAJIIU3UPOBATHL BO3MOXKHBIC TCXHOJOTMYCCKUC PCHICHUS, OTIPCACIIATL UX JOCTOUMHCTBA U
HEAOCTAaTKH B KOHTCKCTC 3aI[aHHOﬁ CUTyalluu,

. MPOBOANTh U AHAIM3UPOBATh Pa3zpabOTKy W/WIM peaau3aluio MPUKIAJAHBIX MPOEKTOB,
MIPeIOoJIararoIuX:
. OIIpE/ICNICHUE XapaKTEPUCTUK M pa3pabOTKy MaTepUaIbHOIO NPOAYKTa, BKIJIIOYAs €ro

MOJICIMPOBaHNE B MH(POPMAIIMOHHOW cpene (KOHCTPYKTOPE), BCTPaWBaHUE CO3AaHHOTO
UH()OPMAILIMOHHOTO POJYKTA B 331aHHYIO 000JIOUKY,

. M3rOTOBJICHHE HH()OPMAIIMOHHOTO MPOJYKTa IO 3aJaHHOMY QJITOPUTMY B 3aJIaHHOM
000J104KE;
. MPOBOJANTh M AaHAJU3UPOBATH pa3pabOTKy W/WIK peaU3alHI0 TEXHOJIOTHYCCKUX

IIPOCKTOB, MIpCAIIOdararomux:

. ONTHUMU3AIMIO  33JaHHOTO0  croco0a  (TEXHOJIOTMHM)  TOJIYYeHHMs]  TpeOyroImerocs
MaTEepUaIbHOTO MPOIYKTa (IIOCIIEe €ro MPUMEHEHHS B COOCTBEHHOMN IIPAKTUKE),

. pa3paboTKy (KOMOMHUpOBaHHME, M3MEHEHHE MapaMeTpoB M TpeOOBaHHI K pecypcam)
TEXHOJIOTUU TOJIYYCHUS MaTepuaibHOro U MH()OPMALMOHHOTO MPOJYKTA C 33JaHHBIMU
CBOMCTBaMH;

. MPOBOJAUTh U AHATM3UPOBATH pa3paboTKy W/WIM pean3anuio

IMMPOCKTOB, NPCAIOJIararommx:

. IUIaHUpoOBaHUe (pa3paboOTKy) MaTepUalbHOIO IPOJAYKTa B COOTBETCTBUM C 3ajadyet
COOCTBEHHOM JEATENbHOCTH (BKJIIOYAs MOAETUPOBAHNE U pa3pabOTKy TOKYMEHTAlUN),

® IIaHUPOBAHUC (pa3pa60TKy) MaTCpHUAJIBHOIO0 IMPOAYKTAa HA OCHOBEC CaMOCTOATCIIBHO
HpOBC,I[éHHBIX HUCCIIeJ0BaHUI HOTpC6I/ITCJ'ILCKI/IX HHTCPECOB.

BbInycKHUK OTyYUT BO3MOKHOCTh HAYUUThCS:
. BBISBJIATH U (POPMYIHpPOBATh NpodIeMy, TPEOYIOIIYI0 TEXHOJIOTMUECKOTO PEIICHMUS;

MOIUGUIMPOBATE  UMEIOIIMECS TPOAYKTH B COOTBETCTBUU c
CHUTYyalMel/3aka30M/oTpeOHOCThIO/3a1auei JEATEIIBHOCTH " B
COOTBETCTBUU c UX XapaKTepUCTUKaMU pa3pabaThiBaTh TEXHOJIOTHIO HA OCHOBE
0a30BOI TEXHOJIOTUU;

. TEXHOJIOTU3UPOBATH CBOM OIBIT, IPEACTABIATh HA OCHOBE PETPOCIEKTUBHOIO aHAJIN3a U
YHU(UKAIUU JESITeIbHOCTH OINMCaHWe B BUAEC HHCTPYKUMH WIM TEXHOJOTMYECKOU
KapThl.

IIpenmeTrHble pe3yJIbTaThl
[TporpammMHbIe TpeOOBaHUS K 3HAHUAM (pE3yIbTaThl TEOPETUUYECKOM MOATOTOBKN):

. npaBuiia 6e3omacHoil  paboTHI c AIIEKTPOHHO-BBIUNCIUTEIbHBIMU
MalllMHaMH u



CpeAcTBaMu /sl cOopa MPOCTPAHCTBEHHBIX JIaHHBIX;

OCHOBHBIC BU/JIbI ITPOCTPAHCTBCHHBIX JAaHHBIX,
COCTAaBHBIC YaCTH COBPEMCHHBIX FeOI/IH(l)OpMaI_II/IOHHHX CCPBHUCOB;

npodeccuoHalbHOE TpOrpaMMHOE oOecrieueHue s 00paboTKM MPOCTPAHCTBEHHBIX
JTAHHBIX;

OCHOBBI 1 ITPUHIUIIBI aBpOC'BéMKI/I;

OCHOBbBI W IIPHUHIMUIIBI pa6OTBI FHO63J'II->HI->IX HaBUT'aIUOHHBIX CITYTHUKOBBIX CHCTEM
(THCC);

MMpEACTABJICHUEC U BU3yalln3allud INPOCTPAHCTBCHHBIX JAHHBIX JJIA HerO(i)eCCI/IOHaHLHBIX
IIOJIL30BaTEIICH;

npuHIuIb! 3D-MonennpoBaHus;
YCTPOMCTBO COBPEMEHHBIX KapTOrpapuuecKux cepBUCOB;

MIPEJICTABICHUE W BU3YAIH3AIlHs IPOCTPAHCTBEHHBIX JAHHBIX IS HEPO(PECCHOHATBHBIX
M0JIb30BaTeNICH; ¢ nemudpupoBaHne KOCMHYSCKUX H300pakeHUN;

OCHOBBI KapTorpaduu.

[TporpaMMHbIe TpeOOBaHUS K YMEHUSIM U HaBbIKaM (pe3yJIbTaThl IPAKTUYECKON MOATOTOBKH):

CaMOCTOSITENILHO PEIIaTh MOCTABICHHYIO 3a/1a4y, aHAIU3UPYs U M00Mpas MaTepualibl U
CpeICTBa 1A €€ pelleHNs,

CO3/1aBaTh U PACCUUTHIBATH MOJETHBIN IJIAH )11 OECITUIIOTHOTO JIETATEIHLHOTO anrmapara;

oOpa0aTeiBaTh ~ a’pOCBHEMKY U TOJAy4YyaTh  TOYHbIE  OpPTO(OTOIIaHBI U
aBTOMATH3MPOBAHHBIE TPEXMEPHBIE MOICTH MECTHOCTH;

MoJienupoBaTh 3D-00bEKTHI;

3alUIIaTh COOCTBEHHBIE TPOEKTHI;

BBITIOJIHATE OIU(POBKY;

BBINOJIHATH MPOCTPAHCTBEHHBIN aHAIIN3;

co3J1aBaTh KapThl;

CO3/1aBaTh MpocTeinme reorpadguyeckrue KapThl pa3InyHOTO COAEPIKAHMUS;
MOJICIUPOBATH TeorpaduuecKue OObEKTHI U SIBJICHUS;

NpUBOAUTL TMPUMEPLI MPAKTUYCCKOTO HCIIOJIb30BaAHUA reorpa(pnqecm/lx 3HAaHUM B
Pa3JIMIHBIX o0acTsax ACATCIIBHOCTH.



Cucrema OLCHKHU JOCTHXKCHUS IINIAaHUPYEMBIX PE3YIbTaTOB OCBOCHUA OCHOBHOH

00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOTO 00111ero 00pa3zoBaHus Busl

KOHTPOJISL:

MIPOMEXKYTOUHBIN KOHTPOJIb, IPOBOUMBINM BO BpeMsl 3aHTHIA;

UTOTOBBIA KOHTPOJIb, TPOBOAUMBIHN MOCJIE 3aBEPIICHUS BCEil yueOHOM mporpaMMmel.

@opMBI IPOBEPKU PE3YJIHTATOB:

HaOItoIeHre 32 00yJYaIOTUMHUCS B poriecce padoThl;
UTPBHI;
HHIWBUAYAJIbHBIC H KOJIJICKTUBHBIC TBOPUYCCKUC pa6OTI>I;

Oecenbl ¢ 00yUYAIOIIUMUCS U UX POIUTEISIMH.

CDOpMBI noABCACHHNA UTOI'OB:

BBITIOJIHCHHUE MPAKTHYECKUX padoT;
TECTHI;
AHKETHI;

3alurTa IIPOCKTA.

Hrorosas arrecrangus 06y11a}01111/1x051 MMPpOBOAUTCA 110 peE3yJibTaTaM IOJATOTOBKHM H 3alllWTbI

IIPOEKTA.

I[J'ISI OLICHUBaHUA JACATCIbHOCTHU 06yqa}0m1/1xcsl HCIIOJIB3YIOTCA HHCTPYMCHTBI

B3aMMOOIICHKMH.

caMo-

[IpumepHbie mporpaMMbl y4eOHbIX mpenmeToB, kypcoB (YTIIL, rme kak mpumep HpOMUCaHO
«Ketic 1 — 10 yacoB», mocje KpaTKO€ OMHCaHUE, YTO 3TO 3a KEHC, OMHCAHUE M0YacoOBOE
BBIHOCHM YK€ B CaM Keiic).

I1. YyeOHO-TeMaTH4YeCKOE IVIAHMPOBAHHUE

Ne Koanue-
n/n
Paziesbl mporpaMMbl y4eGHOT0 Kypca CTBO
4acoB
Oo6pa3oBaTenbHas 4acTh
1 3nakomMctBo. Texuuka 6e3onacHocT. BBomHOE 3ansaTHE («MEHSSI MAP»). 2




BBenenue B reonHdopmannonnsie TexHonoruu. Ketic 1:

«CoBpeMeHHbIe KapThl, Win Kak onucats 3emiro?». Kelic 3HAKOMUT 00ydaromuxcs ¢
Pa3HOBUAHOCTSMH JaHHBIX. Pemras 3agauy keiica, oOydyaromuecs mpoxoasT
CIIEAYIOIIME TEMATHKU: KapThl M OCHOBBI MX (POPMUPOBAHHUS; N3YUCHUE YCIOBHBIX
3HAKOB M MPUHIIUIIOB X OTOOPaKEHUS Ha KapTe; CHCTEMbI KOOPIUHAT M MPOESKIUH
KapT, UX OCHOBHBIE XapaKTEPUCTUKU M BO3MOXXHOCTH IPUMEHEHHST; MacIuTad u ap.
BCIIOMOTaTeJIbHbIE HHCTPYMEHTH! ()OPMHUPOBAHUS KaPTHI.

Ketic 2: «I'nobanpHoe no3uunonnpoBanre “Haiinn ceOst Ha 3eMHOM miape™».

HecmoTpst Ha TO, YTO HABUTATOPHI M CIOPTUBHBIE TPEKEPHI CTAIH HEOTHEMIIEMOR
YJacTBIO HaIEeH KU3HHU, MaJI0 KTO 3HACT MPUHITUT UX paboTsl. [Ipoiins keiic,
obyuaroruecs y3HatoT po [JIOHACC/GPS — npurmumme: paboTsl, HCTOPHUIO,
COBpeMeHHBIE CHCTEeMBI, TpuMeHeHwue. [[pumenenune norrepos. Busyanuzanus
TCKCTOBLIX JaHHBIX Ha KapTe.

Cosznmanue KapTbl MHTCHCUBHOCTH.

dotorpaduu U NaHOPaMBI.

Paznen, mocBsmERHBIN UCTOPUY U PUHIIHAIIAM co3/1aHus ¢ororpadun. O0ydarommuecs
TIO3HAKOMSTCS ¢ TEXHUKOHN co3/1aHus (poTorpaduu, Mo3HAKOMSTCS C BOSMOKHOCTSIMU
npuUMeHeHus! PoTorpaguu Kak CpeICTBa CO3AaHMSI YeT0-IN00.

OcHoBrl a3podoTochémiu. [IpuMeHeHre OeCTUIIOTHBIX aBUAITMOHHBIX CUCTEM B
aspodorocrémke. Ketic 3.1: «/lyist yero Ha camoM jielie Hy>KeH O€CITUIOTHBIN
JIeTaTeNbHBIN anmapar?.

OOBEMHBIH KeHC, KOTOPBIN MO3BOJIUT 00yYarOIIUMCSI OCBOUTH TIOJIHYIO
TEXHOJIOTHYECKYIO LIETIOUKY, UCTIONB3YEMYI0 KOMMEPUYECKUMHI KOMITaHHUSIMH.
YcrpoticTBo u npuHImIk pyHkunonuposanus BITJIA, ocHOBBI (OTO- U BUIEOCHEMKH
¥ npuHIMNOB nepenaun nHpopmarmu ¢ bITJIA, o6padotka manueix ¢ BITJIA.

29

Keiic 3.2: «MI3meHeHne cpeibl BOKPYT HITKOJBD).

[Iponomxkenue keiica 3.1. OOyuaromiuecs, UMesi B CBOEM pacHOPSHKEHUH dJIEKTPOHHYIO
3D-Mozenb MIKOBI, MPOAOIIKAIOT BHOCUTD U3MEHEHUSI B IPOAYKT C IIEJIbIO
OnaroycrpolicTa paiiona. O0ydaronmecs NpoAoKaIOT COBEPILIEHCTBOBATE CBOI
HaBbIK 3D-MozenpoBaHus, 3aBepiast IPOEKT.

10

HOZLFOTOBK& 3alIUThI IIPOCKTA.

3amuTa mpoeKTOB.

3akmounTenpHoe 3aHsThe. [lojBeieHre UTOroB paboTHI.




O01me MoJ10KeHu s

[Iporpamma «['eonH(pOpMALIMOHHBIE TEXHOJOTHWY», SBISSACH HEOOXOJUMBIM KOMIIOHEHTOM
obmero oOpazoBaHusl BceX OOYYAIOMIMXCS, MPEIOCTABISCT MM BO3MOXKHOCTH NPHUMEHATH Ha
NpaKkTHKe 3HAHMS OCHOB HayK. [Iporpamma sBisiercss (pakTHUECKH €AMHCTBEHHBIM MIKOJBHBIM
y4eOHBIM KYpCOM, OTPa)KalOUIMM B CBOEM COJAEp)KaHUHM OOIIMe MPUHIUIBI MPeoOpasyromeit
JeSITeIbHOCTH 4YellOBeKa M BCE AaCHeKThl MaTepHalibHOW KynbTypbl. Kypc HampaBieH Ha
OBJIa/ICHUE 00YYaIOLIMMHCS HABBIKAMU KOHKPETHOH MpeIMETHO-TIPe0o0pasyroleii 1esTeIbHOCTH,
CO3/laHME HOBBIX IICHHOCTEH, YTO, HECOMHEHHO, COOTBETCTBYET MOTPEOHOCTSIM pa3BUTHUS
obmectBa. B pamkax «TexHonmorum» NPOUCXOAUT 3HAKOMCTBO C MHpOM mpodeccuii u
OpHeHTaIusl o0yJaroImuxcs Ha paboTy B pa3nuyHbIX cdepax OOIIECTBEHHOIO MPOU3BOICTBA.
Tem cambIM oOecreunBaeTCs IMPEEMCTBEHHOCTh IIEpEXoAa oOOydaromuxcs OT OOIIero K
npodeccruoHaabHOMY 00pa30BaHUIO M TPYAOBOH JIEATEIEHOCTH.

[Tporpamma mnpenmera «TexHosorus» oOecneunBaer (GopMHUpOBaHHE Yy OO0ydaromuxcs
TEXHOJIOTUYECKOr0 MbIIIIeHUsA. CXxeMa TeXHOJOTHUECKOTO MBIIUIEHUS (MTOTPEOHOCTh — LeNb —
croco0 — pe3ynbTar) M03BOJIsAeT Haubosiee OPraHWYHO pelaTh 3a7ayd yCTAHOBJICHMS CBs3ei
MeXy 00pa3oBaTelbHbIM M JKU3HEHHBIM IPOCTPAHCTBOM, 00pa30BaTEIbHBIMU pE3yJbTaTaMH,
MOJIyYUEHHBIMU TPU HM3YyUYEHUU pPa3IMYHBbIX MPEAMETHBIX OO0JacTed, a TakkKe COOCTBEHHBIMU
00pa3oBaTeNbHBIMU pE3yjbTaTaMU (3HAHUSIMHM, YMEHUSIMH, YHHMBEPCAJIbHBIMU Y4EOHBIMHU
JEUCTBUSIMHM U T. 1.) M KU3HEHHBbIMU 3ajadamu. Kpome TOro, cxema TEXHOJIOIMYECKOTO
MBILUIEHUSI TO3BOJISIET BBOAMTH B 00Opa3oBaTENbHBIM MNpOIECC CUTyallMM, JAIOLIUE OIbIT
INPUHATUS TIPAarMaTUYHBIX PELIEHUH Ha OCHOBE COOCTBEHHBIX OOpA30BaTENIbHBIX PE3YJIbTATOB,
HauMHasg OT pELIEHUs OBbITOBBIX BONPOCOB U 3aKaHUYMBas PEHICHHMEM O HalpaBJIEeHUSIX
IPOIOJDKEHHU 00pa30BaHus, OCTPOCHUEM KapbepHBIX U JKU3HEHHBIX IUIAHOB. TakuM o0pas3om,
nporpamMa  «['eonHpopmaTuka» TO3BOJIsET cHOpMUpOBaTH Yy OOYy4alOHIMXCS  pecypc
NPaKTUYECKUX YMEHHUIH M OIbITa, HEOOXOAMMBIX Ui pa3yMHOM OpraHu3alMyu CcOOCTBEHHOM
KHU3HHM; CO3/MaéT YCIOBMSA M pa3BUTHS MHHUIMATUBHOCTH, H300pETaTeIbHOCTH, THOKOCTH
MBILLICHHUS.

Y4eOHO-BOCITUTATEIbHBIM MPOIECC HampaBieH Ha (OPMHUPOBAHHE M Pa3BUTHE Pa3IMYHBIX
CTOPOH OO0YYarONIUXCs, CBSI3aHHBIX C pealn3alieil Kak WX COOCTBEHHBIX HHTEPECOB, TaK M
WHTEPECOB OKpyXkKatomero wmupa. [lpum 5ToM THOKOCTHP MporpaMMbl TIO3BOJISIET BOBJIIEYH
00y4aroIuXCsl ¢ Pa3IHYHBIMU CIIOCOOHOCTAMH. BosbIol 00bEM MPOEKTHBIX PabOT MO3BOJISET
y4eCTh MHTEPEChl U OCOOCHHOCTH JIMYHOCTH KaXKJOr0 OOYYarolerocs. 3aHsATHs OCHOBaHbI Ha
JMYHOCTHOOPUEHTUPOBAHHBIX TEXHOJIOTUAX OOYYCHHS, a TaKKe CHUCTEMHO-IESTEILHOCTHOM
MeTOJIe O0yUeHUsI.

JlanHasg mnporpaMMa MpeanoJiaracT BapUAaTUBHBIA IOAXOJ, TaK Kak B 3aBHCUMOCTH OT
oOyuJaromerocst Mo3BOJISIET YBEIUYUTh WM YMEHBIIUTh 00BEM TOM UM MHON TEMBI, B TOM YHCIIE
Y CJIIOKHOCTb, a TAKXKE MOPAJOK IPOBENCHUS 3aHATHMN.

OcHoBHOe coepkaHHe YU4eOHBIX PeIMeTOB HA YPOBHE OCHOBHOI0 00111ero 00pa3oBaHust

Ha nmnporsokeHun Kypca mporpamMmbl  OOydYaroIIuecss IO3HAKOMATCS C  Pa3IUYHBIMU
reorH(OpMallMOHHBIMU CUCTEMAaMH, Y3HAIOT, B KAKUX 00JIACTAX MpUMEHsETCs TeonHpOpMaTHKa,
KAaKye 3a7a4d MOXKET pellaTh, a TakK€ CMOTYyT CaMU NPHUMEHATh €€ B CBOEH IOBCEIHEBHOM



xu3HU. OOydvaromuecs 0a30BO YCBOSAT NPUHIMN Mo3uioHupoBanus ¢ nomompio [HCC.
VY3HaI0T, Kak MOXKHO OpPraHM30BaTh COOp CIyTHUKOBBIX JAQHHBIX, KaK OHU NPEACTABISIOTCS B
TEKCTOBOM BHJI€ U KaK MX MOXXHO BU3yallU3UpOBaTh. B paMkax mporpaMmsl BEIOEPYT IPOEKTHOE
HalpaBlIeHUE, HayyaTcs CTaBUTh 3aJlaud, MCCIEN0BaTh MPOOJEeMaTUKY, MJIAHUPOBATh BEIECHUE
IPOEKTa U TPAaMOTHO PacHpeAessATh POJIX BHYTPH KOMaH/IbI.

OOyuaromuecs: CMOTYT MMO3HAKOMUTHCA C MUCTOPUEH NMPUMEHEHMsS] OCCHMIOTHBIX JIeTaTeIbHBIX
anmaparoB. Y3HAIOT O COBPEMEHHBIX OCCIMIOTHUKAX, CMOTYT PEUIUTh Pa3InIHbIC 339U C UX
MOMOIIbIO. Y3HAIOT TakKe U 00 OCHOBHOM YCTPOWMCTBE COBPEMEHHBIX OCCHUIOTHBIX CHUCTEM.
OOygarommecss y3HaKT, Kak co3maéres MONETHOE 3afaHuWe Uil OecnuiaoTHUKOB. Kak
MPOU3BOAUTCS 3allyCK W JalibHelmas cbhéMka ¢ momomblo BAC. A Takxke Mmojaydar Takue
pe3ynbTaThl ChEMKH, Kak OPTO(OTOIIIaH B TPEXMEPHBIEC MOJICIIH.

OOyuatomiuecs: yriryoaTcss B TEXHOJIOTHIO 00pabOTKH I'e€OJaHHBIX MyTEM aBTOMAaTH3UPOBAHHOTO
MOJICIIUPOBAHUS 00BEKTOB MECTHOCTH. CaMOCTOSATEIIBHO CMOTYT BBIIIOJIHUTH ChEMKY MECTHOCTH
no nojéruomy 3aaanuto. Coznanyr 3D-monenu.

O6yqaloumec;1 O3HAKOMATCA C pa3JIMYHbIMU YCTpOﬁCTBaMH IMPOTOTUIIMPOBAHMA. V3HaroT 06H_[I/Ie
IMPHUHIMUIIbI pa6OTBI YCTPOﬁCTB, C(bepbl HUX NPHUMCHCHHA U HNPOAYKTHI HCATCIBHOCTHU JAaHHBIX
YCTpOﬁCTB. O6y11a10u1nec>1 Hay4daTcsa roOTOBUTH 3D-MO,Z[CJII/I IJI1 11I€4aTu € IIOMOMIbIO JKCIIOpTa
JaHHBIX. I[OHOJIHHT MoACIN 110 JaHHBIM aSpO(l)OTOC’béMKI/I C TIIOMOIIBKO PYYHOTO
MOACIINPOBAHUA. HpI/IMeHFIT yCTpOfICTBa JJI IIPOTOTUIIMPOBAHUA IJI II€YATHU 3aJaHHA.

OOyuaromuecs: U3y4aT OCHOBBI B MOATOTOBKE mpe3eHTarmu. Cosmanyt e€. [loaroromsarcs k
NPECTaBICHUIO PEATH30BaHHOTO IPOTOTHIA. [IpeicTaBsT ero, 3amuias IpoeKT.

[TprMepHBIi yueOHBIN IJIaH OCHOBHOTO O0I1IeT0 00pa3oBaHus

Kanennapublii yueOnblii rpagux Ha 2020/2021 yuyeOHbIN roa
Ilepuoa 00yueHus: — CEHTAOPb-Mail.
KosauuyecTBo yueOHbIX Heaeab — 34.
KosmmyecTBo yacoB — 68.

Pe:xxuMm npoBenenus 3aHATHI: 2 pa3a B HEZEIIIO.

[lpa3gHUYHBIE W BBIXOJHBIE JHU (TI0 TPOM3BOJICTBEHHOMY KaJICHIApPIO IPH ILIECTUIHEBHOM
paboueii Heznene):

KanukyssipHbII nEpUo:

Ne | Mecsn ®opma | Koaso | Tema 3ansiTus ®opMma KOH-
n/n 3aHATHS | 4aCcOB TPOJIs
1 | Cents6ps | JUTIP 2 3nakomMcTBO. TexHuka 6e3omnacHocTy. BBomHOE becena

3ansTHe (MeHsist Mup+).




2 | Cents0ps | JI/IIP Heo0xomumMocTh KapThl B COBPEMEHHOM MHUPE. Becena
Cdepsl npuMeHEHHS, TIEPCIEKTHBHI
WCTIOJIb30BaHMS KapT.
3 | Ceuts6ps | JI/IIP BexropHble TaHHBIC Ha KapTax. 3HAKOMCTBO ¢ BeO- becena
I'C. Liger kak aTpuOyT KapThl. 3HAKOMCTBO C
KapTorpadu4eckiMu OHJIAHCEPBUCAMH.
4 | Ceurs16ps | JI/ITP Cget m nBeT. Ponb miBeTa Ha Kaprte. Kak 3actaButsh | becena
IBeT paboTaTth Ha cebs?
5 | Oxrs6pe | JU/IIP Co3znanvie 1 myOJIMKanus COOCTBEHHOMN KapThl. JlemoHCcTpanus
peuieHus Kenca
6 | Okra6ps | JI/IIP CucTeMsbl TI00aTFHOTO MTO3UIIMOHUPOBAHHSL. Bbecena
7 | Oktsiops | JU/ITP [IpumMeneHre CITyTHUKOB ISt JeMoncTpanus
MO3UIIMOHUPOBAHHSI. peleHus Kekca
8 | Oktsiopsr | JU/IIP Uctopus pororpadun. ®otorpadus kak criocod | becena
W3yUYCHHS OKPYIKAIOIIEro MUpA.
9 | Hos6ps JUITP XapakTepuCTHKH (POTOAITIAPATOB. Becena
[Nony4yeHnue kauecTBEHHOTO (POTOCHUMKA.
10 | Hos16pn JU/TIP Coznanuve cheprueckux naHopam. OCHOBHbBIC Becena
noustust. Heooxoaumoe odopynosanue. TexHuka
ChEMKH CheprUeCKUX MaHOPaM Pa3TUYHON
anmnapaTypou.
11 | Hos6pn J/ITP Co3pnanue chepuieckux nanopam. CrimBka TectupoBanue
noiry4eHHbIX oTtorpaduii. Koppekums u perymn
MaHopaM.
12 | Hexabpsr | JI/IIP doTrorpaMMeTpHs U ee BIMSHUE Ha coBpeMeHHbIH | becena

MHUP.




13 | Hexabps | JI/IIP Cuenapuu cbeMKH 00BEKTOB AJ1s ocnenyromero | becena
MOCTPOCHHUS X B TPEXMEPHOM BUJIE.

14 | lexabps | JI/TIP [IpuHITATT TOCTPOCHUS TPEXMEPHOTO becena
n3zo0pakeHus: Ha Kommblotepe. PaboTa B
(dororpammerprueckom I10 - Agisoft
Metashape mnu ananornanom. O6paborka
OTCHSITOr0 MaTepHaa.

15 | Hexabpsr | JUTIP BecnunotHuk B reonHpoOpMaTHKeE. becena
YcTpoicTBO U IPUMEHEHHUE JPOHA.

16 | SIuBapn JI/TTP Texungeckue ocobennoctu bITJIA. becena

17 | AuBapw- | JUTIP [Munoruposanue BIUIA. TectupoBanue

®deppainb

18 | derpans | JI/TIP Hcnonp3oBanue OSCIMIOTHUKA JUIS ChEMKH JleMoHcTparus
MECTHOCTHU. peuieHus kekca

19 | Mapr JUTIP Bo3znukarommue npobiaemMsl Ipu CO31aHUU Becena
3Dwmogpeneit. CriocoOBI pelakTHPOBaHUS
TPEXMEPHBIX MOJAEIIEH.

20 [Mapr JUTIP TexHoMOrnM NPOTOTUITMPOBAHKS. becena
VYerpoiicTBa Juist BOCCO3/1aHUs TPEXMEPHBIX
Mojeneit. Pa6ora ¢ 3D-mpunTEpoM.

21 [Mapr JUTIP duznueckre U XMMUYECKUe cBOMCTBA miactuka | TectupoBaHue
i 3D-nipuHTepa. [ledats TpéxmepHON MoIEenH
LIKOJIBI.

22 [Mapr JUIIP Pa6ota B [10 niist pyyHOTrO TpexmMepHOro becena

MopaenupoBanus — ScetchUP miu ananoruanom.




23 | Ampens | JUIIP 7 OKCopTHpOBaHUE TPEXMEPHBIX ¢aiinos.| becena
[IpoexTrpoBanue cOOCTBEHHOH CLIEHBI.

24 | Atipens JI/TIP 2 [Meyats Mmonenu Ha 3D-npunTepe. Odopmuenue | becena
TPEXMEPHOI BEIICCTBCHHON MOCIH.

25 | Mait 1P 3 [ToaroroBka 3aIUThl MPOEKTA.

26 | Mai P 2 3ammTa npoeKTOB. HemMoncTpanus
penieHus
KENCOB

27 | Mait JI/TTP 2 3axrounTenbHoe 3aHsaTre. [loaBenenne UToros

paboTsr. Ilnansr mo qopaboTke.

Cucrema ycJ10BHil peajn3alu OCHOBHOI 00111€00pa3oBaTe/IbHOM IPOrPaMMBbI

Omnwucanue KaapoBBIX YCIOBHH pealn3aluid OCHOBHON 00pa30BaTeIbHOW MPOrpaMMbl OCHOBHOTO
oOuiero o0pa3oBanus (oNUcaHue KOMIETEHIIUNNA HACTABHUKA)

HacraBuuk nporpammsl «I'eonHpopmaTuka» paboTaeT Ha CTBIKE CaMbIX aKTyaJbHBIX 3HAHUU 110
HaIlpaBJICHUIO T'COIMPOCTPAHCTBCHHBIX TCXHOJ’IOFI/If/’I, a TaKXKC TCHCPUPYET HOBBIC MOAXOAbI H
pellIeHHsI, BOIUIOIIAs UX B PealbHbIC MPOCKThI. HacTaBHUK SABJISETCS IPaMOTHBIM CIICITHATUCTOM
B 00J71aCTH T€OMH(POPMAIIMOHHBIX CUCTEM, CJICJUT 3a HOBOCTSIMU CBOCH OTpPACIIH, U3y4aeT HOBBIC
texHosioruu. O01a1aeT HaBBIKAMH TIPOCKTHOM JCATEIbHOCTH, BHEAPSS €€ MPUHIIUIBI B TIPOIIECC
o0OyueHusl.

HacraBank B paBHOﬁ CTCIICHHU 06JIaJIa€T KaKk CHUCTCMHOCTBIO MBINUJICHHA, TaK H JyXOM
TBOPYECTBA, MO6I/IJ’I€H, YMEET pa60TaTI> B KOMaHIC, KPUTHUYCCKU MBICIINTb, aHAJIM3WUPOBATH U
000011aTh OMBIT, TEHEPUPOBATH HOBOE, YMEET CTABUTh 3aJ1a4M U peliaTh UX, a TakkKe padoTarh B
YCII0BHUAX HeOHpeI[eJ'IéHHOCTI/I U B paMKax HpOCKTHOfI napajaurMal. ITomumo 3TOI'0, HAaCTaBHUK
o0JasaeT ne1arorn4eckon Xxapu3Mon.

I11. Conepxanue Kypca
OcHoBHbBIE pa3e/ibl IPOrpaMMbl Y4eOHOI0 Kypca

1. BBenenue B OCHOBBI FCOI/IH(l)OpMaLII/IOHHBIX CUCTEM U NIPOCTPAHCTBCHHBIX TAHHBIX.

O6yqa101unec;1 MMO3HAKOMATCA C  pas3IM4YHbIMU  COBPCMCHHBIMU T COI/IH(I)OpMaLII/IOHHBIMI/I
CHUCTCEMaMU. Y3HaIOT, B KaKHUX 00JacCTAX IMPUMCHSACTCA FCOI/IH(bOpMaTI/IKa, KakKue 3agadynu MOXKCET
peuiaTh, a TaAK¥KC Kak 06yqa101unec;1 MOT'YT CaMU IPUMCHATH €€ B CBOEH ITIOBCEAHEBHO KM3HU.

2. VYpoxk pabotst ¢ 'TTOHACC.




OO6yugaromuecss 6a30BO YCBOSIT MPHUHIUI TTo3uimonupoBanus ¢ nomoinisio ['HCC. Y3HawT, kak
MO>KHO OPTaHH30BaTh COOP CITYTHUKOBBIX JTAHHBIX, KAK OHU MPEACTABISIOTCS B TEKCTOBOM BUJIC
U KaK MX MOXXHO BHU3yaJIH3UPOBATh.

3. Breibop mnpoekTHOro HampaBieHHS U pacipeaencHue posieid. Bpibop mnpoekTHOro
HanpasieHus. l[loctaHoBka 3amauu. HWccnenoBanue mnpoOnemaruku. IlnanupoBanue
npoekTta. Pacnipenenenue posien.

4. YCTpoiCTBO M IpUMEHEHHE OECITUIOTHUKOB.

OOyuaromuecs mo3HakomsATcs ¢ ucropuein npumenenus bAC. Y3nator o coBpemeHHbIX BAC,
Kakhe 3aJaud MOXKHO peliaTh € HMX IOMOIIBI0. Y3HAIOT TakKe OCHOBHOE YCTPOMCTBO
coBpeMmeHHbIX BAC.

5. OCHOBBI CBEMKH C OECHIUIIOTHHUKOB.

OOyuaromuecs y3HaroT, Kak co3fnaércs nonérHoe 3aganue ainsi bBAC. Kak npousBoaurcs 3amyck
U nanbHeimas cbéMka ¢ nmomornbio BAC. A Takke Kakue pe3yiabTaThl MOXKHO TOJYYUTh U KaK
3TO chenaTh (moiydeHue opTodoToruiaHa U TpEXMepHOW mozenu). 6. YrinyOnéHHOe u3yuyeHue
TEXHOJOTUH O0OpaOOTKM TIeoJaHHBIX. ABTOMAaTH3MPOBAaHHOE MOEIMPOBAaHHE OOBEKTOB
MeCTHOCTH ¢ nomotisio Agisoft PhotoScan.

7. COop reo1aHHbBIX.
AspodoTochéMKa, BBIMOITHEHHE CHEMKH MECTHOCTH T10 TIOJIETHOMY 3a/IaHUIO.
8. OO6paboTka u aHanu3 reonanubix. Co3nanue 3D-moneneii.

9. N3ydenue yctpoiicTBa Juisi IPOTOTUIIMPOBAHUS.

O3HakOMIJICHHE C YCTPOﬁCTBaMH MNpOTOTUIIMPOBAHUA, MPEAOCTABICHHBIMHA O6y‘laIOH_[I/IMC${.
O6y‘laIOH_II/ICC$I Y3HAKOT 06H_[I/Ie MMPUHIUIIBI pa6OTLI YCTpOﬁCTB, a TaKKC KOrJa OHU ITPUMCHSAIOTCA
" 9TO C UX MOMOMIBIO MOKHO IOJTYYUTh.

10.  TloaroroBka HaHHBIX Ui yCTpoiicTBa mpoToTunupoBanus. [loaroroBka 3D-moxeneit,
9KCIIOPT AAHHBIX, NOJTOTOBKA 33aJaHUI 110 TIeYaTH.

11.  IIporoTunupoBaHueE.
[Tpumenenue yctpoiicTB mpototunuposanus (3D-npunrep).

12.  TlocTpoeHue MpOCTPaHCTBEHHBIX CIICH.

I[OHOJ'IHCHI/IC MoJeJIeil 10 JaHHBIM aBpO(I)OTOC’béMKI/I C NMOMOIIBKO PYYHOTO MOJCIHUPOBAHUA U
OoATOTOBKA K II€YaTH Ha YCTpOﬁCTBaX IPpOTOTUIINPOBAHUS. 13. IloaroroBka npe3eHTau1/H71.

N3ydyenne OCHOB B MOAroToBKEe mpe3eHTanuu. Co3nanue mnpeseHTtanuu. I[loarotoBka k
MPEJCTABICHUIO PEATM30BAaHHOTO TPOTOTHUIIA.

14. 3amuTa MpoeKTOoB.

IIpencraBieHne peajiu30BaAaHHOTO MPOTOTHUIIA.



IV. TemaTuyeckoe IaHUPOBaHUe

Ne Bcero
/I | Pasjennl mporpaMmbl yueGHOTo Kypea 1acos
1 3nakomcTBO. Texnuka GezonacHoctu. BBognoe 3ansitue («MeHsIE MHP»). 2
2 .
Beenenue B reoundopmanuonnbie TexHonoruu. Keiic 1: «CoBpeMeHHBIE KapThI,
win Kak onucatp 3emiro?».

2.1. | HeobxoammocTh KapThl B coBpeMeHHOM Mupe. Cdepbl MpruMeHEeHH s, TIePCTIEKTUBBI 2
WCIIOJIb30BaHMs KapT.

2.2. | BexropHbie naHHbIe Ha KapTax. 3HakoMcTBO ¢ BeO-T'MC. LieT kak aTpuOyT KapThl. 2
3HaKOMCTBO C KapTorpadUueCKUMH OHJIalH-CEPBUCAMH.

2.3. | Ceer u uBer. Ponb nBera Ha kapte. Kak 3acTaButh 11BeT paboTaTh Ha ceOs? 1

2.4. | Co3nanne u myOnMKanus COOCTBEHHON KapThl. 2

3 4
Keiic 2: «I'100anbH0e no3unuoHuposanue “Haiinmn ceds1 Ha 3eMHOM 1ape”».

3.1. Cucremsbl TII00aTHHOTO TTO3UIIMOHUPOBAHUS. 2
3.2. | IlpumeHeHue CIyTHUKOB JIJIsI TO3UIIMOHUPOBAHUSI. 2

4

dDoTtorpadum U NAaHOPAMBI.
4.1. |HUctopus dportorpadun. @otorpadus kak criocod n3ydeHus: OKpyKarolero Mrupa. 1
4.2. | Xapakrepuctuku oroarnmaparos. [lomyueHne kagecTBEHHOTO ()OTOCHUMKA. 2
4.3. | Coznanue cepuueckux naHopam. OcHoBHble noHsATHA. HeoOxoaumoe obopynoBanue. | 2
TexHUKa ChEMKH CEPHUUECKIX ITAHOPAM PAa3IUYHON anmnapaTypoi (kamepsl
cMapTPOoHOB O€3 MTATHBOB, IU(PPOBBIE POTOANIAPATHI CO ITATUBAMH U T. JI.).

4.4. | Coznanue cepuueckux maHopaM. CiinBka nonyueHHbIX ¢ororpaduii. Koppexkuusiu | 4
PeTyLIb MaHOPaM.

5

OcHoBbI a3podoTochbémku. Ilpumenenue BAC (0ecnuI0THBIX AaBHAIIMOHHBIX
cucreM) B a3podorochémie (Keiic 3.1: «/ls1s1 yero Ha camoM JeJjie Hy:KeH
0eCNUJIOTHBIN JieTATeJILHBIH anmapar?»).




5.1. | ®ororpammeTpus u €€ BIUSHUEC HA COBPEMCHHBII M.

5.2. CLICHapI/II/I CHEMKH 00BEKTOB AJId MOCJICAYIOUICTO IMOCTPOCHUS UX B TpéXMepHOM BUIC.

5.3. | [Ipusuum nocTpoeHus TpEXMEPHOIo H300pakeHUs Ha KoMIbloTepe. PaboTa B
thotorpammerpuaeckoMm [10 — Agisoft PhotoScan mnm anamornaaom.
O06paboTka OTCHITOTO MaTepHana.

5.4. | becininoTHUK B TeonH(pOpPMATUKE. Y CTPOHCTBO U IPUMEHEHHUE JPOHA.

5.5. | Texunueckue ocobennoctu BITJIA.

5.6. | Hunoruposanue BILJIA.

5.7. | Ucnonp3oBaHne OECIMUIOTHUKA UISI ChEMKH MECTHOCTH.

5.8. | Bo3nukatomue npoOiemsl ipu co3aanuu 3D-mozaeneit. CriocoObl peakTHPOBaHUS
TPEXMEPHBIX MOJEIIEH.

5.9. | TexHomornu MpOTOTUNHPOBAHKA. Y CTPOMCTBA TSI BOCCO3MAHMS TPEXMEPHBIX
Mmoneneit. Pabora ¢ 3D-mpurTEpOM.

5.10. | ®dusnyeckue U XUMUYIECKUE CBOMCTBA TiacTuka st 3D-npunTepa. [leuath
TPEXMEPHON MOJIEIH IIKOJIBIL.

Keiic 3.2: «A3MeHeHMe cpeibl BOKPYT WIKOJIbD).

6.1. |Pabota B I1O ans pyunoro tpéxmepHoro monenupoBanus — SketchUp uinu
AQHAJIOTUYHOM.

6.2. | OkcnopTupoBaHue TPEXMEpPHBIX (aitnoB. [IpoekTrpoBaHre COOCTBEHHOH CLICHBI.

6.3. | Ileuats monenu Ha 3D-npunTtepe. OdopmiieHne TPEXMEPHON BEIIECTBEHHON MOJAEIH.

7 TlonroToBka 3aluThI IPOEKTA.
8 3amura IpoeKToB.
9 3axnrounTenbHoe 3aHaTre. [loaBenenue utoroB padoThl. [lnansr mo qopadoTke.

V. Keiicpl, BXxoasiliye B NPOrpamMmy

Keiic 1. CoBpemennsle kapthl, uiau Kak onucars 3emitto?




Keiic 3HakoMuT oOOyyaromuxcsi C pa3sHOBUIHOCTSIMM JaHHBIX. Pemas 3amady Keiica,
o0yyJaromuecs: MPOXOoIAT CIEAYIOIINE TEMATUKU: KAPTHl M OCHOBHI MX ()OPMHUPOBAHUS; U3YUICHHUE
YCIIOBHBIX 3HAKOB U IPUHIMIIOB UX OTOOpPa)KEHUsS Ha KapTe; CUCTEMbl KOOPAMHAT U MPOEKLUI
KapT, HMX OCHOBHbBIE XapaKTEepPUCTHUKHM W BO3MOXHOCTH IPUMEHEHHUs; MacmTad | Jp.
BCIIOMOTaTeNIbHbIE HHCTPYMEHThI (DOPMUPOBAHMS KapThl.

Keiic 2. 'mo6anbHOe mo3uninonupoBanue «Haiiau ceOs Ha 3eMHOM IIape.

HecmoTps Ha TO, YTO HABUTaTOPHI U CIIOPTUBHBIE TPEKEPHI CTATH HEOTHEMIIEMOI 4acThIO Halllel
JKU3HM, Majlo KTO 3HaeT NpuHUMI uXx padotrel. Ilpoiias keiic, oOyuwaromyecss y3HAIOT IMpO
I''IOHACC/ GPS — mnpunHIunsl paboThl, HUCTOPHUIO, COBPEMEHHBIE CHCTEMBI, MPUMCHCHHE.
[Ipumenenue inorrepoB. Busyanmuzanus TEKCTOBBIX MJaHHbIX Ha Kapre. CozlaHue KapThl
WHTECHCUBHOCTH.

Keiic 3.1. Aspodorocbémka. «Jljis yero Ha camMoM Jieyie HyXKeH OeCUIIOTHBIN JieTaTelbHbIN
arnmapar?.

OOBEMHBIN KeWC, KOTOPBIM TMO3BOJIUT OOYYAIOMIMMCS OCBOUTH MOJHYIO TEXHOJIOTUYECKYIO
LENOYKY, HCIOJIb3yEMYI0 KOMMEPYECKMMHU KOMIAHUSMH. YCTPOHCTBO W  IPUHLUIIBI
¢ynkunonupoBanusi BIIJIA, OcHoBbl (OTO- M BHUAECOCBEMKHM U INPUHLUIOB Iepeiadyu
unpopmanuu ¢ BIUJIA, o6pabotka marnabix ¢ BITJIA.

Keiic 3.2. I3meHeHue cpebl BOKPYT HIKOJBI.

[Tponomxenue keiica 3.1. OOyuwatomuecs, uMess B CBOEM pACIOPSIKEHUU DIIEKTPOHHYIO
3DMogenb MIKOJBI, MPOAOIDKAIOT BHOCUTh M3MEHEHHUS B MPOAYKT C IENbI0 OJaroycTponcTBa
paiiona. OOywaromuecs MPOAOHKAIOT COBEPIICHCTBOBATh CBOM HaBbIK 3D-MopenupoBaHus,
3aBepInas MpoeKT.

VI. MaTepnainbHO-TeXHHYECKHE YCJIOBHUS pealn3alii OCHOBHOM 00pa3oBaTe1bHOM
NporpamMMel

(o cytH, 00beTMHEHNE BCEX PECYPCOB, MPOIMCAHHbBIX B KeHcax)

Cnucok 06opynoBanusi
Komnetorepnsiit knacc UKT
. MOV (mpunrep, ckanep, konup) Munnmanbabie: popmat A4, na3epHslii, 4/0, 1 mrT.

. HoytOyk HacTaBHMKa C TIPEAyCTAaHOBJIECHHON OINEpPalMOHHOW CHUCTEMOM, O(QUCHBIM
MIPOrpaMMHBIM O0O€ecIieYeHHEeM MPOU3BOIUTENBHOCTH Iporeccopa (1o tecty PassMark —
CPU BenchMark http://www.cpubenchmark.net/): we menee 2000 enunuir, o0BEM
onepaTuBHON mamsTu: He MeHee 4 1'0; 00béM HakomuTenst SSD/eMMC: ne menee 128
I'6; TIO mns mpocMOTpa W PEJaKTHPOBAHUS TEKCTOBBIX JOKYMEHTOB, JJIEKTPOHHBIX



TaOIUI ¥ Mpe3eHTauil pacnpocTpanéHubix popmatos (.odt, ,txt, .rtf, .doc, .docx, .ods,
xls, xIsx, .odp, .ppt, .pptx)., 1 mT.

. HoytOyk ¢ mpemycTaHOBIEHHOW ONEPAlMOHHON CHUCTEMOH, O(UCHBIM MPOTrPaMMHBIM
obecnieuenuem . HoyrOyk: He Hmxke Intel Pentium N (unum Intel Celeron N), He Hmke
1600 MI'm, 1920x1080, 4Gb RAM, 128Gb SSD; npou3BoAUTEIBHOCTH MPOIIECCOPa: HE
MeHee 2000 enunuy; 11O nist mpocMoTpa M pegakTUPOBaHUS TEKCTOBBIX JIOKYMEHTOB,
AJIEKTPOHHBIX TAOJIUI] U TIpe3eHTalui pacrpocTpaHéHubix GopmaTos (.odt, ,txt, .rtf, .doc,
.docx, .ods, .xls, .xIsx, .odp, .ppt, .pptx). , 10 mmT.

. WNuTepakTuBHBIA KoMILeke. KonnuecTBo oqHOBpeMEHHBIX KacaHuli— He meHee 20., 1
IIT.

YPpoK TeXHOJIOTUU
AnauTtuBHOE 000pYI0BAaHUE

. 3D-o60pynoBanue (3D-npunTep). MuHumanbHble: Tun npunrepa: FDM; marepuan:
PLA; pabounii cron: ¢ mogorpeBom; pabodas obmactb (XYZ): ot 180x180x180 mm;
CKOpOCTh TeuaT: He MeHee 150 MM/cex; MUHMMaJbHAs TOJIIMHA CIIOs: HEe Ooiee 15
MKM; ¢opmar ¢aitnoB (ocaoBHbIE): STL, OBJ; 3akpbIThIi KOpITyC: HanU4Ke., 1 mrT.

. [Mnactuk nns 3D-npunTepa. TonuHa acTukoBor HUTH: 1,75 MM; matepuan: PLA; Bec
Karymku: He menee 750 rp., 15 wr.

. 1O nmns 3D-monenupoBanusi. O6naunbiii unctpymeHT CAIIP/ ACVII, oxBarbhIBaromiuii
BECh MPOIECC PaOOTHI C U3JIETHSIMHU — OT MPOSKTUPOBAHUS 10 U3TOTOBJICHHUS.

JlononHuUTENbHOE 000PYI0OBaHNE

. [IInem BupTyanbHOU peanpHOCcTH OO1Iee pa3pemienue He menee 2160x1200 (10801200
JUTSL KaKJIOTO Tja3a), yroia o63opa He menee 110; Hammyme KOHTPOJJIEPOB — 2 IIT.;
HaJIMYUEC BHCIITHUX JATYUKOB — 2 IIT.; paS”béM JJI MOAKIIOYCHH A HAYITHUKOB: HAJTUMYHNE,

BCTPOCHHAsI KaMepa: HATMYKE. | KOMIUIEKT.



IltaTus JJIA KPCIUJICHU A 0a30BBIX CTaHHHﬁ. Kommiekr u3 JABYX IITATUBOB.

CoBMeECTUMOCTD €O LIUIEMOM BUPTYAJIbHOM peaibHOCTH, | KOMIUIEKT.

Hoytoyk ¢ OC mns VR-nutema. KonmnuecTBo simep nporieccopa - He MeHee 4. TakToBas
yacToTa npoieccopa - He meHee 2500 MI'. Buaeokapra - He Hmke Nvidia GTX 1060,
6 I'6 BugeomamaTs. OObeM onepaTUBHOM NaMATH - HE MeHee 8 10. , 1 mT.

MHoromnons30BaTe/IbCKass CHCTEMa BHpTyaﬂBHOﬁ pC€ajiIbHOCTU C 6'KOOpI[I/IHaTHBIM
OTCJICKNBAHHUEM ITOJIOKCHU S HOJ'IB3OB&T€J'ICI>1, 1 KOMILJIEKT.

TpeGoBanus k cucTeMe BUPTYaIbHON PeaJbHOCTH:

NoJiAep>KKa MOOMIIBHBIX IIJIEMOB BHPTYAIBbHOM peabHOCTH 1o ynpasieHuem OC

Android;

MNOAACPIKKA YHPAaBIAIOMHNUX KOHTPOJJIEPOB C€ BO3MOKHOCTBIO 6'K00p,Z[I/IHaTHOFO
OTCJIC)KHMBAHHA ITOJIOKCHUS B IIPOCTPAHCTBC,

TEXHOJIOTUSl TONHOM KoMIleHcanuu Jara (anti-latency): wu3oOpakeHue JOJKHO

BBIBOJMTBCS JUISI TOYEK, B KOTOPBIX OKAXKYTCSI JICBBIM W MPAaBbIi TJla3a MOJIb30BaTEIs

4yepe3 BpeMs, KOTOpPO€ JOJDKHO TIPOWTH C MOMEHTAa Hadyaja OIpEIesICHUs

MECTOTIOJIOKEHHUS TJ1a3 TOJIb30BaTElIs IO MOMEHTA OKOHYAHHS BBIBO/Ia U300PaKEHHSI. ; ®
IUIOIAb OTCICKUBAHUS MTOJIb30BaTelNIeii — He MeHee 16 KB. M;

KOJIMYECTBO I10JIb30BaTeIe — HE MEeHee 3 Jell.

TpeGoBaHus K CUCTEME OTCIICKUBAHMS TIOJIOKECHHUS TIOJIb30BaTeIel (TPEKUHTA):

THIT CUCTEMBI OTCIICKUBAHUS: 6-KOOpAMHATHAS CUCTEMA OTCIICKUBAHMUS;
o0mIHii Bec 0OIHOTO yCcTpolcTBa TpekuHra — He 6oinee 20 T

TEXHOJIOTHUS: ONTHUKO-UHEPLUHUAIbHBIA TPEKUHI, aKTUBHBIE MapKepbl, paboTaroliue B
nH(ppaKpacHOM JHMAINA30HE;

yroJs 0630pa ontudeckoi cuctemsl — He MeHee 230 rpanycos;
BpeMs OTKJIMKA CHCTEMbI TPEKHHIa — He oJjee 2 Mc;
pa3MelleHre CeHCOPOB: Ha 00BEKTe OTCIICKUBAHMS,

CCHCOPBI, UCITOJIB3YEMBIC JIA OTCIICKHNBAHWA HIJIEMOB BHpTy&J’IBHOﬁ PECAITBHOCTHU U JJIA
OTCJIC)KUBaHUA JIBI/I)KGHI/Iﬁ PYK HOJ'II)SOBaTeJ'IeI\/'I, JOJIDKHBI OBITh HUJICHTUYHBIMU H

B3aMMO3aMCHICMbBIMH
PasSMEIICHUEC aKTUBHBIX MapKEPOB: HAITIOJIBHOC,

BCC KOMIIOHCHTBI CHCTCMBI TPEKHHIAa JOJDKHBI MOHTHPOBATHBCA Ha II0JI, 0e3
HCO6XO,Z[I/IMOCTI/I IIOTOJIOYHOI'0/HACTEHHOT'O MOHTAaXxa,

HaJIM4Yue€ CCHCOpPOB B COCTAaBC CAUHOIO YCTpOﬁCTBa TPCKHUHTIA: aKCCICPOMETD,
TUPOCKOII, OIITHYECKHI CCHCODP,



. 94acTOTa OTCJICKUBAHUS TTOJIOKCHHS TIOJTH30BATEIIS:
. - akcenepometp: He MmeHee 2000 BBIOOPOK/C;
. - rupockor: He MeHee 2000 BBIOOPOK/c;

- ONITUYECKHH CeHCOp: He MeHee 60 BEIOOPOK/C;

. MOTPENIHOCTh OTCJACKUBAHKS MTOJIOKEHHSI [TOJIL30BATEIS B IPOCTPAHCTBE Ha ILIOIIAIN
6 Mmx 6 M — He Ooistee 10 MM;

. MUHUMAJIBHOE KOJIMYECTBO MOJIb30BATEICH, MOAICPKUBAEMOE CUCTEMOM TPEKUHTA, HE
MeHee 3 yell.

TpeGoBaHus K MOKa3aTENIAM XpaHEHUs, TPAHCIOPTUPOBKU U HACTPOUKHU:

. BpeMs MOJIHOTO Pa3BEPTHIBAHKS M HACTPOMKH CHUCTEMBI JUIS IUIOMIAAN OTCICKHUBAHUS
16 xB. M —He 6ostee 90 MuH;

. HEO0XO0AMMOCTh KATHOPOBKH B MPOLECCE IKCIUTyaTAIIUH — OTCYTCTBYET;
. temnepatrypa xpanenusi: -30°C .. + 50°C.
TpeGoBanus k crioco0aM yIrpaBiIeHUsS HHTEPAKTUBHBIMUA MOJICIISIMHU:

. MOJJEPIKKA 6-KOOPIMHATHOI'O OTCJIEKUBAHUS MOJIOKEHUS YIPABIISIIOIINX YCTPONCTB B
IIPOCTPAHCTBE.

TpeboBaHMs K IPOrpaMMHOMY 00ECTIEUEHHIO:
. NoJIIep>KKa CUCTEMOM TpeKHHTa onepanoHHbIx cucreM: Windows, Android;

. MPEJOCTaBIEHUE  HEOTPAaHWYEHHOW TI0  BpPEMEHHM  HCIIONB30BAaHUS  MPOCTOM
(HEeHCKIIIOUNTENbHOM) JIMIEH3UM HAa KOMMEpPYECKOE HCIIOJIb30BAHUE MPOrPaMMHOTO
oOecnieueHuss cucreMbl TpekuHra Ha oguH nwieM ¢ OC Android (OGeccpounas

JUIEH3Us1) — 3 IIT.

OO6mue TpeboBaHUs:

. HAJIMYHE MOOMIIBHBIX IUIEMOB BUpTyalbHOU peanbHOocTH Oculus Go mim aHamor — 3
IIT.;

. HaJINYKME KOMILIEKTa TPOBOJIOB U 3apsIIHBIX YCTPOUCTB /i1 OecriepeOoitHoit paboThl.

. ®dororpammerpuueckoe [10. TIO st 0O6pabOTKM W300paKEHHW U OMpeaeIeHUs

CbOpMBI, PasMEPOB, MOJTOKCHUA U MHBIX XaPaKTCPUCTHK 00BEKTOB Ha IIJIOCKOCTU WU B

MIPOCTPAHCTBE. , | mT.

. KBampoxonrep Mavic Air. KommakTHBIH — KBajpokonTep ¢  TPEXOCEBBIM
crabmim3aTopoM, kamepoit 4K, MakcuMaabHOUN JAIbHOCTHIO TIEpPEIauu He MEHEe 6 KM.,
1 .



. Ksagpokonrep DJI Tello. KBanpokonTep ¢ kamepoii, Bec He Oonee 100 r B cbope ¢
MPONEIUIEPOM U KaMepoi; ONTHYECKHH MaTYUK OINPENEICHUS TO3HIUN — HAINYHE;
BO3MOYKHOCTh YIaJIEHHOTO MPOTPaMMHUPOBAHUS — HAJIUYHKE., 3 MIT.

Menuazona ¢ ®ortoannapar ¢ 00bekTuBOM. KonruecTBo 3(h(peKTUBHBIX MUKCENEeH — He

menee 20 miH., 1 mT.

. Buneokamepa. [Inanmer (a1 o6ecriedeHnss COBMECTUMOCTH C 11
2.3.6) c IpUMEPHBIMU XapPAKTEPUCTUKAMU:

. IauaroHanb/paspenenue: He MeHee 2048x1536 nukceneii;

JIMaroHajab SKpaHa: He MeHee 9.7";

. BcTpoeHHas namsaTh (ROM): ne menee 32 I'b;

. paspenienue Gporokamepsl: He MeHee 8§ M;

. Bec: He Oouee 510 1

. BBICOTA: He Ooiee 250 MM., 1 mmT.

. Kapra namsitu it poroanmapara/Bugeokamepsl. O0bEM mamsatn — He Menee 64 10,

knacc He Hrke 10., 2 mT.

. [lItatuB. MakcumanpHas Harpyska: He O0osiee 5 KI; MakCUMajlbHasi BbICOTa ChbEMKU: HE
menee 148 cm, 1 T,

HHpopMalinoOHHO-METOJUYECKUE YCIIOBUS peau3aliii OCHOBHONW 00pa30BaTeIbHON MPOrpaMMBl
OCHOBHOT'0 00111ero 06pa3zoBaHus (CIHCOK BHELITHUX METOJI. MaTEPUAIOB) (CCHUIKH Ha JIOTI.
MaTepHalbl — MPOIUCHIBAEM B Keicax).



