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I. llosicuuTeILHAR 3aNUCKA

AKTYaJIbHOCTB:  CErOJHA I'eOMH()OPMALHOHHBIE  TEXHOIOIMH  CTA/IMN
HEOTBEeMJIEMOH YaCTbIO HaLUEH JKU3HH, 000N COBPEMEHHbIH Ye10BEK M0/1b3YeTcs
HAaBHIALIMOHHBIMU CEPBUCAMH, MPUIOKEHUSIMH L1 MOHHTOPHHIA O0LICCTBCHHOTO
TpaHCNopTa W MHOIHMH JIPYTHMH CEPBHCAMH. CBSI3AHHBIMH ¢ Kapravu. )1u
TCXHOJIOTHH HCIIO/IL3VIOTCA B COBCPIUICHHO pPa3/iM4HbIX C({)epu.\'. HavyHuHad o1
pearnpoBaHus MpPH Ype3BbIYAHHBIX CUTYALMUAX H 3aKaH4YHBas MapkeTunrom. Kype
«['eonH(pOpMaLIHOHHBIE TEXHOJIOIHH» 1103BOJIAET CPOPMHUPOBATL Y 0OYUAIOHIHXCS
YCTOHYMBYIO  CBSI3b  MEAKJLY  MHPOPMAUHOHHBIM M TEeXHOIOIMUCCKHN
HarpaBJIeHUSIMM Ha OCHOBE peallbHbIX MPOCTPAHCTBEHHBIX JAHHLIX, TAKHX KaK
a’pooTOCHEMKA, KOCMUUECKas CbEMKA, BEKTOPHbBIE KAPThl H AP. D10 O3B0
O0y4alolWMUMes  TIOYYHTh 3HAHUS N0 HCHONB30BAHUIO  IeOMH(OPMAILHOHHEIN
MHCTPYMEHTOB ¥ MPOCTPAHCTBEHHbBIX JIAHHBIX /11 [TOHUMAHHSI U H3YUCHHSA OCHOB
YCTPOHCTBA OKPYZKAIOLIEro MHPAa H NPHPOAHbIX sBICHHHA. OOYYaKOUIHEcs CMOTy |
peann30BbIBATL KOMAH/HbIE POEKTHI B cepe HCCAC0BAHHSA OKPYKAIOIICTO MHPA.
Ha4aTh MCIOJb30BATh B [1OBCEJHEBHOH IKM3HM HABHIALMOHHBLIC CCPBUCHI.
KOCMHYECKHE CHHUMKH, ISKTPOHHBIE KapThl, cOOMpaTh JaHHble 00 00berTax Ha
MECTHOCTH, €03/aBaTh 3D-00beKTbl MECTHOCTH (KaK OTICJbHbIC 3/1AHHS. TaK H
LieJIble '0poa) H MHOroe J1pyroe.

Kaacendpukauns nporpamMmbl: TeXHHUYECKas!.

Hanpasaennocrs  o0pa3oBaTe/ibHOH  nporpaMmbl:  00pasoBaTe b
nporpamma «I"'eonH(GpOpMaLOHHBIC TEXHOIOTHHY SIBIACTCS 00ILICO0Pa30BATE ILHOI]
MpOrpaMMON No npeaMeTHol odsacTh « TexHonorus».

DOYHKUHOHAILHOE NIPeIHA3ZHAYEHHE NIPOTIPAMMBI: [TPOSKTHAS,

@opma opraHH3aLHM; rPYIIOBas.

AKTYa1bHOCTDb H OTJIHYHTE/IbHbIE 0COOEHHOCTH NPOrpaMMBbl

HoBu3Ha  mporpammbl  3akilodaetes B CO3IAHMM  VHHKAILHOI
o0Opa3zoBare/bHON cpe/ibl, (POPMUPYIOUICH ITPOCKTHOE MBIIICHHE 00VUAIOHTIHNCS 3u
CUeT TpaHC UMK [POCKTHOI'O crocoda ACHATC/IBHOCTH B paMKax  pellCHMA
KOHKPETHBIX MPOOJIEMHBIX CHTYaLMH.

AKTyallbHOCTb TNporpaMMbl 00ycilOB/IeHa TeM, 4To padoTa Hall 3a/a4amu B
pamMKax MPOEKTHOH JesTesIbHOCTH (OPMHUPYET HOBBIH THII OTHOILLICHHS B PaMKax
CHCTEMbl «TIPHPOAA — OOLIECTBO — YEIOBEK — TEXHOJIOIMH», OLPe;Ie/siioLHii

0053aTeILHOCTL  IKOJIOIHUECKOH  HOPMMPOBKH  [IPH  OpraHusaiiiy - 11000ii



JAEATE/ILHOCTH, YTO ABJIAETCSA MEPBbIM ArOM K (POPMUPOBAHHI «ITOKO/IEHHS
pa3BUTHS», ABJISHOLIETOCS TPEHIOM Pa3BUTHS COBPEMEHHOI0 001IeCTBA.

[Iporpamma npeanoaaraet GopMUpoBaHHe y 00YYAKOLUIMXCA [IPE1CTaBICHHIT
O TEHAEHIHSAX B Pa3sBHTHH TEXHHYeCKOH cdepbl. HoBbII TeXHO-NIPOMbBILILICHHDI
YKJIaJl He MOKeT ObITh MnosokeH B ¢opmar oOLIeCTBA Pa3sBUTHS TOILKO Ha
OCHOBAHHHM HOBH3HbI (DHU3MUECKUX MPHHLMIIOB, HOBbIX TEXHUYECKHX pelleHHiT I
KJTaCTepPHbIX CXEeM B3aHMOJECHCTBHS HA [MOCTHUH/IYCTPUAILHOM YTalle Pa3BHTHS
COLIMYMa, a HJiesl pa3sBUTHsA 00LLECTBA HENPEeIOKHO BKIHOUAET B ce0s TeHIEHIHIO K
0DpeTEeHHIO0 COHANpPaBIEHHOCTH AHTPOHOIeHHbIX (DAKTOPOB. 3aKOHOB Pa3BHIHS
Oouocdepbl U KYJILTYPHOIO pa3BHUTHS.

[lenarornveckas uesnecoo0pa3HOCThL ITOH NPOrpaMMbl 3aKIIOUACTCS B TOM,
YTO OHa ABIAETCA LEIOCTHOH U HENPEPBLIBHON B TeUEHUE BCEro Mpoliecca 00VUueH sl
M [03BOJISET O0YyYallleMycss WIar 3a LaroM packpblBarh B cede TBOPUCCKIie
BO3MOJKHOCTH H CamMoOpea/ii30BbIBATLCS B COBpEMEHHOM Mupe. B npouecce

H3YYHYCHHA  OKpYNKarouiero MHpa 06}"]8?&“1“13051 noJjgy4ar  J1IOHOJJHHTC/IbHOC

obpaszoBaHue B 00.1acTH HHOOPMATHKH, Ieorpadui, MAaTeMaTHKH 1 (DH3HKH.

OTIHYHTENbHON 0COOEHHOCTBIO 1IaHHOH [IPOIPaMMbl OT Y7KE CV HICCTBY IOHILHX
o0Opa3oBaTe/lbHbIX MporpaMMm sBisiercs e€  HaNparJIeHHOCTh  Ha  pasBHIHC
00y4aloluXcs B MPOEKTHOH JIeATeILHOCTH COBPEMEHHBLIMH MeToiuKkaMi TPU3
SCRUM ¢ noMolLbo COBpeMEHHbIX TEXHOIOTHH U 000pY 10BAHHSL.

®opMbl 3aHSITHI:

paboTa Ha/| pelleH1UeM KeHCOoB;

1

nabopaTopHo-NpakTHYeCcKHe padoThl;

JEKIHH,

MacCTEp-KIaccehl;

3aHATHA-COPCBHOBAHHS,

IKCKYPCHH;
- IPOEKTHbIE CECCHH.
MeToabl, HCMOJIb3YyeMble HA 3AHATHAX:
- [IPaAKTHYCCKHE (YIIPaKHCHUS, 3a/1a4H ).
- clloBecHble (pacckas, Oecesa, HHCTPYKTAK, UTCHHC CHPABOYHOI
JINTEpATyphbl ).

o HarjagaHble  (JAEMOHCTpaUMs  MYJbTHMEIHHHBIX  [pPe3CHTAlLN,

dboTorpadun);



- podsieMHbIe (METObl MPOOJIEMHOI0 H3JI0KEHUS) — 00VUAOLIHMCS
naéTcs 4acTh FOTOBOTO 3HAHMS;

e IBPUCTUYECKHE (4aCTHYHO-TTOUCKOBbLIE ) S 00VUAKOLIMMCS
npeaocTaBiseTcs 00abILA’ BO3MOKHOCTL BbIOOpA BAPHAHTOB!

= HCCJIEIOBATENIbCKHE — 00YUAIOLLHECS CAMH OTKPBIBAIOT M HCCICAVIO]
3HaHUA;

- WJITFOCTPATUBHO-O0BSICHUTE/IbHbIE,

= PENpOAYKTUBHbIE;

= KOHKpeTHble W aOCTpaKTHbIe, CHHTE3 M aHAIM3, CpaBHEHMHC.
o0bob6uienue, abcrparupoBaHue, KiaacCH(MDHUKALIMS, CHCTEMATH3ALMS, T. €. METOIbl
KaK MbIC/IUTEJIbHBIC OTIEPaLMH;

= WHAYKTHBHBIC, 1€ YKTHBHbIE.

Llean u 3aaaun peajiH3auud OCHOBHOH 00pa3oBaTe1bHOH HNPOrpPpaMMbI
OCHOBHOTIO 0011ero 00pa3oBaHus

Leab: BoBjieueHHe 00YHAIOUIMXCS B MPOSKTHYIO JCATEILHOCTh, PA3padoTka
Hay4HO-UCCIIeJI0BATENIbCKUX U HHIKEHEPHDBIX [IPOEKTOB.

3agaun:

oOvyalowue:

. npuodOpeTeHue M yriyOJeHue 3HAHWH OCHOB MPOCKTHPOBAHHS I

YHpaBJeHUs MPOCKTaMH]

. O3HAKOMJIEHHEe ¢ MeTodaMu W npuéMmamu  coopa M aHalH3a
UHpOpPMALHH;
. obyueHHe MPOBEJCHHIO HCC/IeJ0BAHHH, [PE3CHTALLHI] H

MEJKITPeIMETHOH MO3ULMOHHON KOMMYHHKAIIHH,

. oOyuyenue pabore Ha CHELUHAIU3HPOBAHHOM OOOPYIOBAHHH H B
NpOrpaMMHBbIX Cpe/lax:

. 3HAKOMCTBO € Xap/l-KOMIETEHIHAMH  (IeOMH(OPMALHOHHBIMI ).
N103BOJISAIOUIMMH [IPUMEHSI T TCOPETHHYECKHE 3HAHMS HA NIPAKTHKE B COOTBCTCTBHH ¢
COBPEMEHHBIM YPOBHEM PA3BHUTHsI TEXHOJIOIMH.

pazeusaroujue:

. (popMmupoBaHMe  HHTEpeca K OCHOBAM  H300peTare/iberoi
AeATebHOCTH;

» pa3sBUTHE TBOPHCCKHX CrocoOHOCTeH U KpPCAaTHBHOT'O MbIHIITCH



. npHoOpeTeHne onbita ucnomas3oanns TPU3 npu Qopvuposarin
COOCTBEHHbIX M/ICH U pellIeHH;
. (opmMHpOBaHHE NOHMMAHUA MPAMOH M OGPaTHOM CBA3M HpoOeKTa H

Cpellbl €ero peaju3auuH, 3aJ0KEHHE OCHOB COLUMAILHON W IKOIOMHUYCCKON

OTBETCTBEHHOCTH,
. pa3BHTHE re0NPOCTPAHCTBEHHOI'O MbIIIIEHHUS;
. pasBUTHE COPT-KOMNETEHUHH, HEOOXOAUMBIX JUlsl YCICUHOI padoT bl

BHE 3aBHCHUMOCTH OT BbIOPAHHOMH MpodeccHy.

cOCNUMAMETLHbIC!

. hopmHpoBaHHE  NPOEKTHOrO — MHPOBO33PEHHA M TBOPHCCKOI O
MbILLLJIEHHUSL;
. (pOopMHpOBaHHE  MHPOBO33PEHHSA [0  KOMIUICKCHOI  OlleHKe

OKpPYIKaroLLEero MHpa, HarpaB/ICHHOH Ha €ro MO3UTHBHOE H3MEHEHHE,

* BOCITUTaHHUEC COGCTBeHHO}Ui IMMO3HILIHH TT0 OTHOLLUCHHUIO K JICATCIBHOCTH H
YMEHHUE CONOCTABIATH €€ ¢ APYIHMH MO3HLHIMH B KOHCTPYKTUBHOM JLHAL 101 ¢;

. BOCITUTAHWE KYJIbTYPbl padOThl B KOMaH,IE.

[lppHusnbel 1 noaxoabl K GOPMHPOBaAHHIO  00PA30BATE. ILHOII
NPorpaMmbi OCHOBHOI0 00111€ro 00pa3oBaHus

[Iporpamma peanusyercs:

- B HENpepbIBHO-00pa30BaTe/bHOH  JICATCABHOCTH.  COBMECTHOI]
JACATETbHOCTH, OCYLIECTBIISEMOH B X01€ PC/KHMHbBIX MOMEHTOB, I/1¢ 00\ Hatouuiics
OCBauBaeT, 3aKperisieT U anpoOUpyeT MoJIyueHHbIe VMEeHHSL:

- B CaMOCTOATENIbHOH JAEATEIbHOCTH O00YUAIWMXCH. e 00Y4atonHiics
MOKET BblOpaTh JESTEIbHOCTH [0  HHTEpecam. B3auMojeiicTBoBarh o
CBEPCTHHKAMH Ha PaBHOINPABHbIX MMO3HLHAX, PeLIaTh POOJICMHbBIC CHTYALIMH H Ip.:

- BO B3aMMO/ICHCTBUH C CEMbSIMH JETeH.

[Iporpamma MOKET KOPPEKTHPOBATLCS B CBA3H ¢ H3MEHEHHAMH:

- HOPMAaTUBHO-IIPABOBO# 0a3bl JIOUIKOJIBHOIO 00pa30BaHHs;

- BUJ0BOH CTPYKTYpbI IPYIITL;

- 00pa3oBaTe/IbHOro 3arnpoca poiuTe.1eH.

[Tonxobl K POPMHPOBAHHIO NPOrPAMMbI:

- JIMYHOCTHO-OpHEHTUPOBAHHbIA.  Opranuszauus  00pa30BATEeILHOIO

npouecca ¢ y4éToM MIABHOTO KpHUTEpHs I(PPEKTHBHOCTH O0YUAKOLICIOCS —— CIo



JIMYHOCTH. MexaHu3M — co3jlaHue yCJIOBHH Ui Pa3sBUTHS JIHUHOCTH Ha OCHOBEC
M3yUYeHHs cnocoOHocTel o0yuarouerocs, ero HHTepPecoB, CKJIOHHOCTEI!.

- JleATenbHOCTHBIA. OpraHuzaius JIEATeALHOCTH B OOLIEM KOHTEKCTe
00pazoBaTelILHOIO Ipoliecca.

- llenHocTHbIl. OpraHusailus pasBUTHS W BOCHUTAHHS HAa OCHOBE
00LIeYENIOBEYECKHX IIEHHOCTEH, a TAKKEe ITUHECKUX, HPABCTBEHHbIX H T. 1.

- KomnerentHocTHblii.  DopMHpOBaHME TOTOBHOCTH  00YHAKOUHXCS
CaMOCTOSTE/ILHO AeHCTBOBAThL B XO/1€ pelIeHUs aKTYalbHbIX 3a/1a4.

- Cucremuplil. MeTo0710rHUECKOe HATIPABIEHHE, B OCHOBE KOTOPOIO /1€ H |
paccmMoTpeHre 00y4arllerocs Kak UEJIOCTHOIO MHOMKECTBA  VIEMCHTOB 3
OTHOILCHHH W PA3JIMYHBIX CBA3CH MEKI1Y HUMH.,

- Juanorunueckuii. Opranu3zauus npouecca ¢ YHETOM NPHHIMIG HATOI A,
CYOBEeKT-CYOBbEKTHBIX OTHOIICHHUH.

- I1pobsnemusblii. POpMHUPOBAHHE TIPOIPAMMbI ¢ TO3HLMH KOMILICKCHOIO |
MOJY/IbHOTO TMPEACTABICHHS €€ CTPYKTYPbl Kak CHCTEMbl MOAIPOrPamMM 1o
oOpazoBaTesIbHbIM 00J1aCTAM U JETCKHM BHJIaM JICSTCILHOCTH, CIIOCOOCTBY IOLLHA
L1eJIeBbIM OPUEHTUPAM Pa3BUTHS.

- Kyabryposornueckuii. OpraHusauus npotecca ¢ YUYeToM [0TeHIHalla
l\"_\"ﬂbTypOCOOGpﬁBHOFO colaepxKaHHAd JOIKOIbHOIO DGPL\'SOBHHHH.

1.2. IlnaHupyemble pe3yabTaThl OCBOEHHs OOYYAIOLIMMMCSH OCHOBHOI
o0pa3oBaTe/IbHOH [POrpaMMbl OCHOBHOIO 001ero o0pasoBaHus (00s3a1¢/bHO
NPOBEPUTHL pazdUEHHe 10 JIMYHOCTHBIM, IPE/IMETHLIM U T. 1.)

1.2.1. O0me nojaoKeHus

[Tporpammva ga€t 00yuaroOLIMMCH  BO3MOKHOCTH NOIPY3HTLCS BO  BCC
MHOrooOpa3ie  MPOCTPAHCTBEHHBIX  (MCOMH(OPMAILIHOHHBIX)  TEeXHOIOIHI.
[lporpamma 3HaKOMMT O0VYAIOWIMXCH € TCOMH(POPMALHOHHBIMH CHCTCMAMH H ¢
pa3lHYHBIMH BUAAMH €O IaHHbIX, [T03BOJISCT HOJYUHTL 0a30BbIC KOMIICTCHIIHH 110
cOOpy NaHHBIX U OCBOMTh MEePBRUYHbIE HABBIKH padOThl ¢ AaHHbIMU. [lonvucHHbIC
KOMIETEHILMH U 3HAHUS M03BOJSAT 00YUAKOUIMMCS MMPUMEHHTDL HX [OUYTH B [11000M
HANpaB/JEHHH COBPEMEHHOI'O pblHKa, OCBOHB NpOrpaMMy, 00yHatOUIHECs CMOIY ]
Bh!ﬁpaTb HaliﬁOﬂee }‘IHTepQCHYIO A1 HUX TEeXHOJIOTI'HYCSCRKYHK HAlIPaBJICcHHOCT b.
KOTOPOH OHU OYAYT 00yHaThbes B paMKax yI/1yOIa8HHOIO MO, 1yJIs.

[lporpamMma  3arparuBaer Takde TeMbl, Kak: «OCHOBbI  padoThl ¢

NMPOCTPAHCTBEHHBIMU JIAHHBIMH», «Opnei-i'mposanm: Ha MECTHOCTH», «UJCHOBbBI



tdororpadgun», «CamoctoATenbHblii  ¢cOOp  aaHHbIX», «3D-mocimposanie
MECTHOCTH H OOBEKTOB MeCTHOCTH», «l eounpopmanmonusie cucrtembl (I'HC ),
«Buzyanuzauus v npeacTaBiIeHUe pe3yiibTaToBy.

B ocHoBe  paszpaboraHHOH  nporpamMmbl  JICKHT  MeToanuecKHii
UHCTpYMeHTapui deaepasibHoro Thiotopa bbicrpoa Antona Hpbesuua «Cetp
JeTCKHX TeXHOIapKoB “Kpanropuym™. BBOAHBIA MOLY./Ib».

[lporpamma  opueHTHpOBaHa  Ha  JONOJHHTEIAbHOE  00OpaszoBaHue
o0yuarolMXcsl WKOJIBHOIO Bo3pacTa 7-9 Kiacca.

MakcuMaibHOE KOJIMYeCTBO OG_\"I&K)UJ.HXCH B FPYIHIS - 15 uesioBek.

II. CrpykTypa niianHHpyemMbIX pe3y 1bTaToB

[lnanupyemble pe3y/ibTaThl ONUPAIOTCH HA BELYLIHME UEICBbIC YCTAHOBKH.
OTPaXarlMe OCHOBHOM, CYLIHOCTHBIM BKJIA1 KakI0H H3Y4aeMOH HPOIPAMMbl B
pa3BUTHE JTUUYHOCTH, 00YHAOLIMXCS, UX CMTOCOOHOCTCH.

B cTpykType naaHupyeMbIX pe3yJibTaTOB BbLACIAKOTCS CJEYIOUHE IPY bl

L. JIMYHOCTHBIE PE3YJbTaTbl OCBOSHHMS OCHOBHOH 00pa30BaTe/IbHOI]
NpOorpaMMbl MPeaCTaBAeHbl B COOTBETCTBHH € IPYIIOH JIHUHOCTHBIX PE3yJILTATOB,
2 MeTanpeaMeTHbIE pe3yJIbTaThl OCBOCHHS OCHOBHOH 00pa30BaTeIbHOI

MpOrpaMMbl TPEACTABJIEHbl B COOTBETCTBHH C [MOAIPYIIIAMH YHHBCPCH IbHBIX
yueOHbIX JIeHCTBHH.

3. [TpejiMeTHBbIC Pe3yJibTaThl  OCBOCHHUS OCHOBHOH 00pu3oBaleibHOI
MporpamMMbl MPeJCTaBACHbl B COOTBETCTBHH C I'PYIIAMH PE3YIbTATOB V4HeOHOI O
npeaMera.

JIHUHOCTHBIE Pe3y/IbTATHI

[pocpanvnbie  mpedoeanus K YPOEHIO  BOCHUMAHHOCTL  (1UYUHOCHTHbIC
Pe3VIbmanmbl):

—  c(hOpPMHPOBAHHOCTh BHYTpeHHeii MO3ULHH 00y UaoLIeroCs.
IMOLIHOHATBLHO-TIOJIOXKHUTE. IbHOE OTHOLIEHHE 00YHalOIIerocs K WKOJIE, OPHEHTallHs
Ha MO3HaHWE HOBOIO;

— OpPHEHTaLHA Ha 00pa3eLl NOBEACHHS «XOPOLLETro YUeHUKaAN:

—  c(hOpMHPOBAHHOCTBL  CAMOOLICHKH.  BKIIOYAs  OCO3ZHAHHC  CBOHN
BO3MOKHOCTEH B YUEHHH. CIIOCOOHOCTH QJICKBATHO CYIHTL O HNPHUHHAN CBOCIO
ycrexa/Heycrnexa B YYeHHH: YMEHHE BH/IETh CBOM JIOCTOMHCTBA W HC/IOCTATKIL
yBaxaTb ceOs W BEPHTD B yCIIEX:

— c)OPMHUPOBAHHOCTH MOTHBALMH K YHEOHOMH JeATe/IbHOCTH;

— 3HAHWE MOPANbHLIX HOPM H C(HOPMHPOBAHHOCTH MOPATBHO-ITHYCCKHX
CYXIEHHH, CrMocOOHOCT K PEeIICHHIO MOPaJIbHBIX MpodieM Ha  OCHOBC
KOOPAHHALMH Pa3IH4HbIX TOUEK 3pEHHs, CIIOCOOHOCTD K OLEHKE CBOMN IT0CTYIIKOB



W JeHCTBUHN JpYruX JIK0JeH ¢ TOUKH 3peHHst COOMIOAeHHA/Hapy LICHHS MOPA/IBHOI
HOPMBI.

[pocpammmsie mpeGosanust Kk YPOGIHIO PA3GUNITIA.

— ¢(hOpMHUPOBAHHOCTH TMPOCTPAHCTBEHHOIO MbILLICHHA, YMCHHC BH/CTD
00BbEM B IIJIOCKHUX [IpeIMeTax;

— yMmeHHe o00pabaThiBaThb M CHCTEMATHU3UPOBATH OOIbIIOEC KOJAHUYECTBO
UH(MOPMAaLHH;

— ¢(hOpMUPOBAHHOCTL KPEaTHBHOIO MbILLIEHHS, MOHHUMAHHE [IPHHILMIIOR
CO3/1aH1sl HOBOT'O MPOIYKTa;

— ¢(hOPMHPOBAHHOCTE YCHIUHBOCTH, MHOT033/1a4HOCTH;

—  ¢(hOPMHPOBAHHOCTBL  CAMOCTOSITEILHOIO  M0JX0Aa K BBITOJIHEHHIO
pa3IMUHbIX 3334, YMeHHe padoTaTh B KOMaH/1e. YMEHHE MPaBHIILHO J1CICIHPOBATL
3a/1a4H.

MeTanpeameTHble pe3y bTaThbl

["eorpadus

BeInyCcKHUK HAYy4HTCA:

. BbIOUPATh MCTOYHUKH reorpadguyeckoi HH(pOpMALLHH
(kaprorpaduueckue, CTATHCTHYECKHE, TEKCTOBbIE, BHIEO- H (POTOU30OPAKEHHSI,
KOMIIBIOTEPHBIE 0a3bl JIaHHbBIX ), AI€KBATHbIC PELLIACMbIM 3a/1a4aM:

. OPHEHTHPOBATBCSI B MCTOUYHMKAX reorpapuueckol  HHdopmalli
(kaprorpadHyecKkHe, CTATHCTHYECKHE, TCKCTOBbIE, BHICO- H doToHz00paKeHs.
KOMIIbIOTEPHbIE  0a3bl  JIAHHBIX):  HAXOAMTh M M3BIEKATH  HCOOXOAMMYIO
MHPOPMALIHIO; ONMpPEIeIATbL M CPaBHHBATL KAYCCTBCHHbIC M KOJIHUCCTBCHHDLIC
MoKa3aTeli, XapakTepu3yroliie reorpaduueckue 00bEKThI, MPOLCCCH I ABICHHA.
UX M0JI0KEHHE B MPOCTPAHCTBE 110 reorpa)uueckuM KapTaM pasHoro Co/Aepatiis
W JPYTMM MCTOYHHMKAM; BbIABAATH HEAOCTAIOLLYIO, B3AUMOJAONOIHAIOULYIO H/ .1
MPOTHBOPEYUBYIO reorpapuuecKyto HHYOPMALIHIO, MPEICTABICHHYIO B OJIHOM H.1i
HECKOJIbKUX UCTOYHHKAX,

. NpejACTaBIATh B pasiAnyHelX (opMax (B BHIAE KapTbl, TalIHIbL
rpaguKka,  reorpapUueckoro  ONMMCAHMs)  IeOrpaduueckylo  HHQOPMALHIO.
HeOOXO0IMMYIO JUIS pellieHns! yHeOHbBIX W MPAKTUKO-OPHCHTHPOBAHHBIX 314,

BbilyCKHHK MOJAYYUT BO3MOKHOCTb HAYUUTBCH!

. MOJIEJIUPOBATE reorpapuueckue 00beKThl H SBICHHS!

. MPUBOANTD [pUMeEpBI PAKTHHECKOIO HCTIO IB30BAH A
reorpadMueCcKnX 3HaHUH B pa3iuuHbIX 00/1ACTAX ACATCILHOCTH.

MaremaTtnka

CTaTUCTHKA M TEOpHs BEPOATHOCTEH

BbilyCKHUK HAY4YHTCH:

. MpeACTaBIAThL JaHHbIe B BH/1e Tal/IHIL JAHarpamMm;

. YUTaTb HHPOPMALHIO, TIPE/ICTABICHHYIO B BH/IE TAOIHILbL, THATPAMMDI

B nosceaHEeBHON #H3HH H TMPH W3YUCHUH JIPYIHX [IPE/IMCTOB BLITIYCKHHR
CMOKET:



. U3BJIEKaTh, WHTEPIPETUPOBATL W [1peo0pa3oBbiBaTh HH(OPMALHIO,
NnpeAcTaBleHHY0 B Tabiuuax M Ha JaMarpaMmax, OTpaxarolllylo CBOIHCTBA I
XapaKTEPHUCTUKH PEaIbHbBIX [TPOLIECCOB U ABJICHHH.

Harnsanas reomerpus

["'eomeTpuueckue GUrypsl

BblIlYCKHUK HAYUYUTCS:

. OnepupoBaTh Ha 0a30BOM YPOBHE MNMOHATHAMH: (HIYpa. TOuKa.
OTpPE30K, TpsMasi, Jy4, JOMaHas, Vroj, MHOIOVIOIbHUK, TPEYIOILHUK I
YeTbIPEXYTOJbHUK, TMPIMOYTOJbHHK W KBaJApaT, OKPYKHOCTH M KPyI.
npsAMOYroJibHbIH napasuienenune/1, Kvo, wap. HM3obpaxate n3ydaembie (puIypbl 01
PYKH H C OMOLLBIO JIMHEHKH W LIMPKY.J1S,

B noscenHeBHON KU3HU W MPU U3VUEHHH JIPVIUX [PEAMETOB BbINVCKHHK
CMOJKET:

. pellaTh MpakTHUYECKHe 3a]a4M ¢ NTPHMEHEHHEM NMPOCTCHIINX CBOHCTR
duryp.

M3MepeHus U BbIMHCICHHUS

Bbl]’l}-’CKHHK Hay4yHUTCs!

. BBINOJIHATB H3MEPEHHE JUTHH, PACCTOSHUIN, BETUUHH VITIOB ¢ HOMOLLBIO
WHCTPYMEHTOB /1 H3MEPEHUH [UIMH U YIUIOB.

Dusuka

BbInyCKHHUK HAYUHUTCS:

. cobaroaaTh npapuia 0e30MacHOCTH M OXpaHbl TpY/1a pu padore ¢
yueOHbIM M J1JabopaToOpHbIM 000pYA0BAHHEM:

. MOHUMATb TPHUHLMINBI ACHCTBUSA MAlUHH, NPHOOPOB H TCXHHYCCKHX
YCTPOHCTB, YCI0BHA HX 0€3011aCHOI0 HCITOJIL30BAHNS B IOBCEAHEBHOH /KH3HN,

. HCI0J1b30BATh MPH BLINOJHEHHH Y4eOHbIX 3a/1a4 HayYHO-TTOIY. IAPHY [0

auTepatypy o0 (QU3MHECKUX ABJEHMAX, CIPABOYHBIC MATCPHAILL,  PeCypehl
HHTECPHETA.

Hudopmaruka

BbINYCKHHUK HAYYHTCH:

. pasiiyath BUAbl HMHGpopmaumu no cnocodam  e€  BOCHPUATHS
4eJIOBEKOM H 1o crioco0aMm e€ npeacTaB/IeHHs Ha MATEPHAIbHBIX HOCHTEISIX,

. MPUBOIUTL TPUMEPLl MH(OOPMALMOHHBIX TIPOLECCOB  (IIPOLECCOR,
CBSI3AHHBLIX € XpaHeHWeM, lpeo0pa3oBaHHeM W Iepejiadeil JaHHbIX) B KHBOI
MPUPOJIE U TeXHHKE;

. kiraccuduuupoBath cpeacrea MKT B coorBeteTBHH ¢ Kpyrow
BBITIOJIHSIEMBIX 3a71au.

MaremMaTH4ecKHe OCHOBbI HH(OPMATHKH

BeImycKHHK MOJYYUT BO3MOMKHOCTD:

. MO3HAKOMHUTBLCS ¢ NpUMEpaMH  MATEMAaTHYECKHX  MOJICTICH |
MCIIOJIb30BAHMEM KOMMBIOTEPOB MPH HX aHAIW3E: MOHATL CXOJACTBA W PA3ITHUHS
MEKIY MaTeMaTHUeCKOH MOAebl0 O0OBEKTa M Cro HATYPHOH MOJCIbLIO, MEW1)
MaTEMaTUUECKOH MOJ1e/1bI0 00beKTa/ABJICHHUS H CJIOBECHBIM OIHCAHHCM.

o



HMcnonb3oBaHue NporpaMMHBIX CHCTEM H CEPBHCOB

BbInycKHUK HayuHTCS:

. KJAaCCU(PULIUPOBATL (haiiibl 110 THITY H HHBIM NapamMeTpam:

. BBIMIOJTHATE OCHOBHbIE ONepauru ¢ QailiiaMi (co3/1aBath, COXPAHSTH,
peaaKkTHpOBaTh, YAa/sATh, APXHBUPOBATb, «PaclaKOBbIBATb» apXHBHbIE (ai.1bl).

BbinyckHUK oB1ajieeT (Kak pe3ysbTaT IPUMEHEHHS MPOrPaMMHbBIN CHCTEM i
MHTEPHET-CEPBHCOB B IaHHOM Kypce B BO BCEM 00pa3oBaTe/ibHOM 11POLecce):

. HaBbIKaMH padoTbl ¢ KOMIIBIOTEPOM; 3HAHHIMH, VMCHHUSAMH H
HaBbIKaMH, JOCTATOYHBbIMH /Ul paboThl € PAIMYHBIMH BHAAMH [1POIPAMMHBIX
CHCTEM H HHTEPHET-CEPBHCOB ((aiiioBble MEHE/UKEPbl, TEKCTOBbIC Pe/aKTOPbI.
JICKTPOHHbIE Talaulbl, Opay3epbl, MOUCKOBbIE CHCTEMbI, CJOBAPH, WICKTPOHHbLIC
SHUMKIIONEIAHH); YMEHHEM OIHMCBIBATL PabOTY ITHX CHCTEM M CEePBHCOB ¢
HCTIOJIB30BAHHEM COOTBETCTBYIOLLEH TEPMHHOIOIHHU;

. pasiuyHbIMKM  (OpPMAMH  NPEJACTABICHHS  JAQHHLIX  (Ta0.IHILbI.
AUarpaMMmbl, rpaukH U T. [1.);
. MO3HAKOMHUTCA € IIPOrPAMMHbBIMH  CPEJICTBAMH  /UIsi  padoibl ¢

ay/1MOBHU3YaJIbHBIMH JIAHHLIMH H COOTBETCTBYIOUHUM MOHATHHHBIM AIIAPATOM.
BBINYCKHUK MOJYYHT BO3ZMOKHOCTH (B JIAHHOM Kypce M HHOI vueGHoii
JESATEIBHOCTH ):
. MPAKTHKOBATLCA B HCMOJIb30BAHHH OCHOBHBIX BHJ0B [IPHKIQTHOIO
MPOrpaMMHOro  odecneueHus (pelaKkTopbl TEKCTOB, WICKTPOHHbIC Tad.Hllbi.
Opay3epbl U ap.);

. [MO3HAKOMHTLCA € [IPUMEPpAMH  UCITOJAL30BAHHA MATCMATHHCCKOTIO
MOJAC/IHPOBAHHA B COBPEMCHHOM MHUPEC,
J MO3HAKOMHUTBLCS C  [IOCTAHOBKOH BOMpoca O  TOM. HACKOJIbKO

JOCTOBEPHA NOJY4YeHHass MH(OpPMAaLMs, MOJAKPEIICHa JH OHA J10Ka3aTe/IbCTBAMH
MOJTHHHOCTH (MpHMEP: HalIM4¥Me 7JICKTPOHHOH MNOANUCH); MO3ZHAKOMHTLCS ¢
BO3MOKHBIMH [0JX0aMM K OLEHKE JOCTOBEPHOCTH HHpOpMaLiMK (1pHMEp:
CPABHEHUE JIAHHBIX U3 PA3HbIX HCTOYHHUKOB);

. [O3HAKOMHUTBCS ¢ npumepami venoabszosanus MKT B cospementon
MHpe;

. MOJAYHYUTb [PeACTaBIeHUs O pOOOTH3HPOBAHHBIX YCTPOHCTBAN H 1Y
MCIOJIb30BAHMH HA MPOU3BOACTBE M B HAYUHBIX HCC1E10BaAHHX.

TexHonorus

PesyibTathl, 3asBieHHbIe 00pa30BaTe/IbHON MPOrpaMMoi « TeXHOI0rus» 1o
Os10kaM cojiepKaHus

®opmUpoBaHHe TEXHOJIOIHUYCCKOM KYJIbTYPbl H [POCKTHO-
TEXHOJOMHYECKOro MbIICHHS 00YUarOIIHXCS

BbINYCKHUK HAYUHUTCS:

. C/1€/10BATh TEXHOJIOTHH, B TOM HHC/IC B IPOLECCE H3TOTOBICHHS
cYOBEKTUBHO HOBOIO NPO/IVKTA;
. OLIEHUBATL YC/IOBHSA MPUMEHHMMOCTH TEXHOJIOIHM, B TOM HHCIe ¢

MO3HLMH IKOJOTHUYECKOH 3alIHILIEHHOCTH:



¥ [TPOTHO3HUPOBATH o M3BECTHOIA TEXHOJIOI'HH BbIXO/1bl

(XapaKkTepHCTUKH NpoJyKTa) B 3aBHCHMOCTH oT H3MEHEeHHS
BXO0,10B/T1apaMeTpOB/pPecypcoB, MpOBEPATh [IPOTHO3bI OIBITHO-
SKCIECPUMEHTAIBHBLIM MYTEM, B TOM HUCJIE CAMOCTOATEIbHO IUIAHUPY S TAKOIO po.1a
IKCMEPUMEHTHI;

. B 3aBHCUMOCTH OT CHTYALlHH ONTHMH3HPOBATh 0A30BBIC TCXHOIOIHH
(3aTpaTHOCTb — Ka4yecTBO), MPOBOJMTH AHAIW3 AJbTEPHATHBHBLIX PECYPCOR.

COEIUHATL B €JHHbBIH TJIaH HECKOJILKO TEeXHOJOrHH 0e3 HXx BHIAOH3MCHCHHA 114
NOJYHEHHA CJIONKHOCOCTABHOIO MaTECPHUA/ILHOIO HJIH }‘IH(l)Op.\l'd[ll-‘lOH1{0[’0 PO IVKTaA:

. MPOBOJINTh OLICHKY M MCIBITAHUE [10JYHEHHOIO IPOAYKTA;

. MPOBOJINTE @HAJIU3 MOTPEOHOCTEH B TEX HITH HHBIX MATEPHAILHBIX HITH
UHGOPMALMOHHBIX [TPOJIYKTAX;

. OINUCHIBATh TEXHOJOIHUYECKOE PellIeHHE ¢ MOMOLILIO TeKCTA, PHCYHKOR.
rpaguueckoro H300paKeHus;

. AHAIM3UMPOBATH BO3MOKHBIC TEXHOJIOIMHYECKHE PeLIeHHs ., Olpe/1elsiih
MX JIOCTOMHCTBA W HEJOCTATKH B KOHTEKCTE 3a/1aHHOH CUTYallHH:

. MPOBOJIATL W  AHAIW3UPOBATL Pa3zpaboTKy H/WJIM  peainsalnio
NPUKJIaJHBIX IPOEKTOB, MPEANOararomX:

. onpeJiesieHHe XapaKTepUCTHK U pa3paboTKy MaTepUalIbHOIO HPO/IYKTIL,

BKJIKOYAsT €ro MoOJeJIMpOBaHUe B HMHPOPMALMOHHOK cpejle (KOHCTPYKTOpE ).
BCTpanBaHUE CO3/1aHHOTO HH(OPMALIHOHHOIO MPOAVKTA B 3a/1aHHYI0 000 10UKY.

. M3TOTOBJIEHHE  HH(MOPMALMOHHOIO  NPOJAYKTA 110 3a71aHHOMY
AJITOPUTMY B 3a/1aHHOH 000J10UKe;
. MPOBOAMTL M  AHWIM3MPOBAThL pa3paboTKy  W/HIAM  peaid3alnio

TEXHOJOTHYECKHX MPOEKTOB, Pernonaraloumx:
— ONTHMH3ALMK  3a4aHHOINO  crnocoda  (TeXHOJOTHH)  HOJIVUEH S
TpeOyIoLIerocs MaTepHaibHOIO MPOJLYKTa (M0¢/]1e ero NpPHMEHEHHA B cOOCTBCHHOII
NpaKkTHKeE ),
= pa3paboTKy (KOMOMHHPOBAHHE, H3MEHCHHUE ApaMeTPOB 1 TPeOoBaH I
K pecypcaMm) TeXHOJIOTMM TOJYyUYEHHs MAaTepHaIbHOIO M HHPOPMALHOHHOIO
NpOAYyKTa ¢ 3aJaHHbIMH CBOHCTBAMH;

. MPOBOAWTL M  aHATW3HPOBATHL  Pa3pabOTKy  H/MIH  Peaiii3aIliio
NPOEKTOB, NPEANOIAralonX:
e MJaHupoBaHue  (pa3paboTKy)  MATepHAILHOIO  HPOYKIZ B

COOTBETCTBHH € 3ajauel COOCTBEHHON JAeATC IbHOCTH (BKIIOHAS MO ICIHPOBAHHC I
pa3paboTKy JOKYMEHTALMH),
- MaaHupoBaHue (pa3paboTKy) MaTepHaJIbHOIO MPOAYKTA Ha OCHOBC
CaMOCTOSTE/ILHO MPOBEIEHHBIX HCCIIEIOBAHHH NMOTPEOUTEILCKHX HHTEPLCOB.
BBINYCKHHUK MOJIYYUT BO3MOKHOCTH HAYUHThCH:

. BBISIBIIATH W Gopmysuposarh npodaemy, IPEeOVIOLIY HO
TEXHOJOIMYECKOIo pelIeHl ;]
. MOJU(GULHPOBATL  UMEIOLLHECS  HPOJYKTbl B COOTBCICIBIHH ¢

CUTYalHEeH/3aKka30M/TIOTPeOHOCTBIO/ 3a1a4uel ACATCILHOCTH H B COOTBCTCTBHH ¢ HX
XapaKTePHCTHKAMH Pa3pabaThiBaTL TEXHOIOMMIO HA OCHORE 0a20BO0H TeXHOIOIHII:



. TEXHOJOIH3UpOBaTh  CBOW  OMNbIT, [PEACTaBIATL  HA  OCHOBC
PETPOCNEKTHBHOIO aHaliM3a M YHU(HKALKK JIeATC/IbHOCTH ONHCAHHE B B¢
MHCTPYKUMH UIIH TEXHOJIOMHYECKOH KapThl.

IlpeameTHblie pe3y ibTaThl

IIpocpammuele mpebosanus K 3HAHUAM (PE3VILIMAMb6I  MCOPCMUYCCROIL
HOO2OMOBKU):

. npauia Oes3onacHoi paboTbl € YICKTPOHHO-BBIUHCIUTE TLHbBIMH
MallMHAMHK U CPeJICTBAMH /ISl cOOpa MPOCTPAHCTBEHHBIX JAHHbIX:

. OCHOBHbIE BH,1bl IPOCTPAHCTBEHHbIX JaHHbIX;

. COCTABHbBIE HaCTH COBPEMEHHbBIX MCOMH(POPMALIHOHHBIX CCPBHCOB;

. npodeccHoHalbHOE MporpaMMHoe odeciiedende Ui 00padoTKH
MPOCTPAHCTBEHHBIX JIAHHbIX;

. OCHOBbI H MPHHIMITBI @IPOCHEMKH;

. OCHOBBI M NMPUHLHUMBI  paboThl  [JI00ATbHBIX  HABHIALMOHHDIN
cnyTHUKOBBIX cucTeM (I'HCC);

. MPEeACTABICHHE W BU3yallM3allus NPOCTPAHCTBEHHBIX TAHHBIX 1
HernpodeccuoHalIbHbIX 110/1b30BaTe/1eH;

. npuHUKMNb 3D-MoeMpoBaHUs:

. VCTPOHCTBO COBPEMEHHbBIX KAPTOrpPaHUeCKHX CePBUCOB!

. MpeACTaBAEHHE W BU3YaIW3alUs MNPOCTPAHCTBEHHbBIX TAHHbBIX L3
HenpogeccHOHAIBHbIX 110/1b30BaTeeH;

‘ JeLUPPUPOBAHHE KOCMHHECKHUX H300paKeHHii;

. OCHOBBI KapTorpaduu.

[Ipocpammusie  mpedoeaHus K VMEHUAM U HABLIKAM (¢ 3V 16Mmambl
NPAKMUYeckol noO20MoBK):

. CAMOCTOSATE/IBHO  pellaTh [OCTABJICHHYIO 3a/a4y, aHajlIu3Hpys i
1o/ 10Mpas MaTepuasbl U cpeacTBa s €€ pelleHHs:

. CO3/1aBaThb W pACCUMUTHIBATH MONETHBIH [JIaH Ui OCCIHIOTHOIO
JEeTaTCJIbLHOro anmapara.

. o0padaTbIBaTh a’POCHEMKY H MOJAYHATh TOUHBIE OPTOPOTOIIAHBI i
ABTOMATH3UPOBAHHbBIE TPEXMEPHBIE MO/IE/IH MECTHOCTH,

. MoJleupoBaTs 3D-00beKThI;

. 3alUILATh COOCTBEHHbIC [IPOEK b,

. BBITIOJIHSTH OLM(POBKY;

. BbITOJIHATh NPOCTPAHCTBEHHbIH aHaIIH3,

. C03/1aBaTh KapTbl,

. CO3/1aBaTh  lpocTeliline  reorpaguueckue  KapTbl  PATHUHOIO
COJIEPIKaH NS,

. MOJCHPOBATL reorpaduUeckie 0ObeKThI H AB/ICHHS

. PUBOIUTh [pUMEpBI [IPAKTHYECKOI0 HCITIO 1 b30BaH HS

reorpa)Mueckux 3HaHUH B pa3inYHbIX 00.1aCTAX JeATeILHOCTH.
CHcTemMa OUEHKH JOCTH/REHHS IJIAHHPYEMbBIX Pe3Y/IbTATOB OCBOCHHS
OCHOBHOIT 00pa3oBaTeIbHOH MPOrpaMMBbl OCHOBHOIO0 001IEro 00PA3OBAHHS
Bubl koHTpOJS:



- IPOMEKYTOUHBIN KOHTPO!1b, IPOBOJAUMBIIA BO BpeMsl 3aHSATHIA:

- MTOTOBbIH KOHTPOJIb, IPOBOJAMMBIN 110C/I€ 3aBeplIeHHs Bcel VueOHOI
[POrpaMMsl.

DopMbl MPOBEPKH PE3YILTATOB:

- Habuo1eHue 3a 00yualoLMMHUCs B npoliecce palboTsl,

- UI'PbI;

- UHIMBUIYaJIbHbIC U KOJJIEKTUBHBIC TBOpUYECKKHE paboThl;

- Dece/ibl ¢ 00YUAOLLUHUMHUCH U HX POJIUTEIAMHU.

@opMbI 110/1B€1€HUSI HTOTOB:

- BbIIIOJIHEHUE [TPAKTHUYECKUX padoT;

- TECThI;

- QHKETBI;

- 3allliTa rnpocKTa.

Hrorosas arrectauus oOyYarolMXCs MPOBOJAMTCA 110 pe3y.ibratam
IOJAFOTOBKH H 3aLUMThI [IPOEKTA.

Jlns olleHBaHK JIeATEILHOCTH 00 VHAKLLIMXCH HCIOIB3YHTCH HHCTPY MCH T bi
CaMoO- H B3aUMOOLICHKH.

II1. ITpumepHoe yyeOHO-TEMATHYECKOE IVIAHHPOBAHHE:

No | Pazien nporpammbl VueOHOTO Evpea Kozmueciso
n/mn Hacon

1 3nakoMmcTBO. Texnuka 6ezonacuaoct. Bonoe 3ausitue («Mensis MUp»). Z

4 dotorpagdun u naHopambl. 9

Pasnen. nocBs@HHBIE WCTOPHH W NPHHUHIAGM co3danus  (ortorpadiu.
OOyuarougiecst  MO3HAKOMATCA € TEXHUKOH  costanus  Qororpadum.
MOZHAKOMSATCS € BO3MOKHOCTAMH npuMeHenust Qotorpadguu kKak cpeicrsa

CO3/1aHus Yyero-1uoo.

5 Octiosrl aypodorochémiu. |IpumveHerne OCTIHIOTHBIX ABHAIIMOHHBIX cHeTem | 24
B aspoorockémre. Keiice 3.1: «/1ns yero Ha camom J1¢.1¢ HYAKCH OCCHHIOTHDBII
aeTare/bHbl annapar?s,

v

O0bEMHBI  Kelic. KOTOPBIH  HOZBOIUT  00YUAKOIHMCA  OCBOHITL  TOJIHM O
TEXHOJIOTHYECKYIO LEMOUKY, HCIHOAL3YEMYK KOMMCPUCCKUMH KOMITAHHSMH.
YerpoiictBo u npuHiHnbl GyHkunonuposanns BITJIA. ocnosbl doto- n
BHJICOCHEMKH M NpHHIMNOB rniepetaun unpopmanun ¢ bIIJIA. odpadorka

nadHeIX ¢ BITJIA.




6 Kefic 3.2: «M3meHenne cpe/ibl BOKPYI HIKO b, 8
[Ipono:kenne kefica 3.1. OOvuarouidecs. MMest B CBOEM  PaciiopsizKeH
IEKTPOHHYIO  3D-MOJe/b  WKO/bL,  NPOI0KAIT BHOCHTL H3MCHCHHS B
NPOAYKT ¢ Ueiblo OnaroycrpoiictBa palona. OOyuaroluecs Mpo/10/Kal0T
COBEPUICHCTBOBATEL CBOH HaBbIK 3D-Mo/1e/1HpoORaHUS. 3aBepLIas TPOCKT.

7 [ToAaroroska 3alMThl HPOCKTA. 4

8 3amuTa npoeKToB, 2

9 3aK. rounTe/IbHOE 3aHsaTHe. [1oaBe1eHHEe HTOTOB PadbOoThI. 2

IV. O6umne no1oxenns

[Tporpamma «I'€e0MH(OPMALIMOHHBIE TEXHOJIOIHHY, ABAAACH HCOOXO,IMMbIM
KOMIOHEHTOM o0ulero o0pa3oBaHusi Bcex O00YYalOUIMXCs, NPCIOCTABIACT H\I
BO3MOKHOCTb [IPUMEHATH HA NPAKTUKE 3HAHHUS OCHOB HayK. [Iporpamya ss.sercs
(haKTHYECKH €MHCTBEHHbBIM LLKOJIbHbBIM Y4eOHbIM KYPCOM, OTPAKAIOLULNM B CBOGM
coJiepKaHUK 00LIMEe TIPUHLIMIIBI TPeoOpa3yrollel AeaTeIbHOCTH YEI0BeKa U BCe
acreKThl  MaTepuaibHOH  KyabTypbl. Kypc  HanpasieH Ha  OBJAICHMC
00yUaroUMHCs HaBbIKAMH KOHKPETHOH [PEAMETHO-1IPe0OPa3VIOLICH
JeSTe/IbHOCTH, CO3JaHHE HOBBIX LEHHOCTCH, YTO, HECOMHCHHO. COOTBCTCTBYCI
norpedHOCTAM pa3BuTHs obOwecTsa. B pamkax «TexHoI0rnn»  1poHcxo/i
3HAKOMCTBO € MHPOM Mnpodecciii W OpHeHTalMs 00Yy4arolMXes Ha padoTy b
pa3i4HbIX cepax o0LEeCcTBEHHOrO NMPOoU3BOACTBA. Tem caMbim odeceunpaeTes
[PEeMCTBEHHOCTb Nepexoa 00ydalouMxes OT 00Wero K npopeccHoHa IbHOMY
00pa30BaHUIO U TPYIOBOH JEATEIbHOCTH.

[Mporpamma npeamera «TexHosorus» obecnieduBaeT QGopmuposarine v
00y4YarolUXcs  TEXHOJIOIMUYECKOro  MbILUIEHHS.  CXeMa  TeXHOI0IHYCCKOIO
MBILIIEHHS (MOTPeBHOCTh — 1ElIb — CHOCOD —— Pe3y/bIaT) MO3BOIACT HandoIee
OpPraHuyHO pelliaTh 3aja4l YCTAHOBICHHS CBA3CH MEK/LY 00pa3zoBarC.IbHbIM I
’KM3HEHHBIM TPOCTPAHCTBOM, O0pa30BATEILHBIMH PE3Y/IbTATAMH. [01yHCHHBIMH

NpH W3YY4eHHH pasIMYHBIX MPEJAMETHBIX 00/1acTeil, a TakkKe COOCTBCHHbBIMI
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0o0pa30BaTe/NbHbIMKH  PE3YyJbTaTaMH (3HAHHUAMH, YMEHHMAMH, YHHBEPCAILHBIMH
y4€OHBIMH NEeHCTBUAMHM W T. 1.) M KM3HEHHbIMH 3ajadamu. Kpome toro. cxema
TEXHOJIOIHYECKOro MBILIICHHS MO3BOJAET BBOAUTL B 00pa3oBaTe/IbHbIi 11poliece
CUTYalUHH, Jalollde OIbIT MPHHATHS [PArMATHYHbLIX pPEUICHHH Ha OCHOBE
COOCTBEHHBIX 00pa30BaTE/bHbIX PE3Y/IbTATOB, HAYHHAA OT PELICHUS OblTOBbIX
BOTMPOCOB M 3aKaH4YMBasl peLIEHUEM O HANPAaBJICHHUAX MPOJAOIKEHUS 00pa3oBaHus,
NOCTPOEHUEM KapbePHbIX M KHU3HEHHBIX 11J1aHOB. TakuMm o0pazom, 1porpamma
«'eonnpopmarrka» no3Bosager cHopmMHpoOBaTL vV OOYHAIOUIMXCH  pecype
MPaKTHUYECKHUX YMEHHMH W OMbITa, HEOOXOJHMBIX ISl Pa3yMHONH OpraHusaliiu
COOCTBEHHOHW JKW3HH; CO31aéT YCIOBHS VIl Pa3BUTHA  UHULIMATHBHOCTIH,
H?OGpE']‘ﬁTC:]bHOCTH. 'MOKOCTH MBbIILIJIEHHS.

YueOHo-BocnUTaTe IbHBIA  NIpOLECe  HalpaieH Ha  (GopmMHpoBaHHe i
pa3BUTHE Pa3IHYHBIX CTOPOH OOYUAKOLIHXCA, CBA3AHHLIX ¢ peajiH3aliei Kak HX
COOCTBEHHBIX HMHTEPECOB, TaK W HHTEPECOB OKpyxkaroulero mupa. llpu srowm
I'MOKOCTL  NpOrpamMMbl  1103BOJISIET  BOBJEYL  OOVUAKOUIMXCH ¢ PUsiIHUHbIMK
CrocoOHOCTAMHU. bobuIoH 00BEM NPOCKTHBLIX PadOT MO3BOJSACT YUCCTh HHTCPLLh]
M 0CODEHHOCTH JIMMHOCTH KaKJI0ro o0yuarolerocs. 3aHaTHs OCHOBAHbLL 1
JMYHOCTHO-OPUEHTHUPOBAHHBIX TEXHOJIOIMAX OOYUEHHS, d TAKKEe CHCICMHO-
NEATETBHOCTHOM METO/Ie 00YHCHHUS.

Jlannas nporpamma TpejnosiaraeT BapHaTHUBHBIH 1M0/X0/1. Tak Kak B
3aBHCHMOCTH OT 00YUaIOILIEroCs MO3BOIACT YBCIHYHTL HIIH YMEHBUIHTH 00bEM TOI
WU UHOM TEMbI, B TOM YHCJIC U CJI0KHOCTD, @ TAK/Ke MOPSI10K [POBEICHMS 3aHATHII.
o011ero 00pa3oBaHHs

Ha mnporsskeHun Kypca mnporpaMMbl  00y4atOlMecs IO3HAKoMsTCs ¢
Pa3/IUUHBIMH TeOHH(OPMALIHOHHBIMHM CUCTEMAMH, Y3HAIOT, B KakHx 00.1actsx
NpUMeHsIeTCs: TeOMH(OPMATHKA, KAKHE 3a/a4H MOKET pellaTh, 8 TaKKe CMOry
CaMH MPUMEHATL €& B CBOeH MoBceAHEBHOM Ku3HU. OOyuarotnecs 0430B0 Yy CBOS
MPUHLMIT  MO3HLMOHUpoBaHUa ¢ nomoulbio  THCC,  Vi3nalor, Kak  MOKHO

OpraHn30BaThb C60p CIYTHHUKOBBIX JIAHHBIX, KAK OHH TPE/ICTaBIAOTCH B TCKCTOBOM
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BUJAC M Kak MX MOMKHO BH3yalu3HpoBaTh. B pamkax nporpamMmbl BbIOEpY |
IPOEKTHOE HAlpABIEHHE, HAYHATCS CTABHTD 3a/1a4H, HCC1e10BaTh MPOOJICMATHRY .
[JIAHAPOBATh BEIEHHE [IPOEKTA U I'PAMOTHO PaCIIPeIC/IsTh POJIH BHY TPH KOMAH, bI.

OGyuvarougyecsi CMOIYT  TO3HAKOMMTBCS € MCTOpPHEH  [IpHMCHEHHS
OeCIUIOTHBIX JIeTaTeJIbHBIX AlNapatoB. Y 3HAKT O COBPEMEHHbBIX OCCIHIOTHHKAX.
CMOTYT PELLNTD Pa3IuUHbIC 3a/1a4K ¢ WX [IOMOILbLI. Y3HAKOT TaKAKe H 00 OCHOBHOM
YCTPOHCTBE COBPEMEHHBIX OeCHMIIOTHBIX cHeTeM. OOyHarldecs Y3Halol, Kak
co31aéres NoJaéTHOe 3aJaHue it OecuiIoTHUKOB. Kak Mpou3BONTCA 3alyCK i
najgpHeras ¢béMka ¢ nomouwbio BAC. A Takixe nojayuaTr TakHe pPe3y.ibTalbl
ChEMKH., KaK OPTO(OTOILIAH H TPEXMEPHbIC MOIE/TH.

OOyuatolecs yrayoaTcss B TeXHOJIOIHIO 00pabOTKH IeOAaHHbIX YTEM
ABTOMATH3UPOBAHHOTO MOJIJIHPOBaHHS O0BLEKTOB MECTHOCTH. (CamMOCTOsITe/IbHO
CMOTYT BBIIOMHUTE CHEMKY MECTHOCTH M0 NOAETHOMY 3ajanuio. Costanyt 3D-
MO/IEJH.

Obyuatouuecs 03HAKOMSATCH c Pa3IHUHBIMH VCTPOHCTBAMH
MPOTOTHITHPOBAHHA. Y3HAIOT OOLIHE MPHHLHIILL PadOThl YCTPOHCTB, chephl HX
NPUMEHEHHS W NPOJAYKThl AEATENBHOCTH JAaHHBIX yCTpoHcTB. OOyuatolHecs
HayyaTcs roToBHTbL 3D-mozenn juis [iedard ¢ MOMOILBIO HKCHOPTL IaHHBIX.
JIOMOMHAT MOASIH MO0  JAHHBIM  @POMOTOCHEMKH ¢ NOMOUILI)  PYUHOIO
MozeaupoBanus. [lpumensar ycTpodcTBa 1718 NPOTOTHIHPOBAHKS LI HCeUali
3a/1aHus.

O6yuaroliecss M3y4aT OCHOBbI B [OArOTOBKE fpeseHTaunn. CostayT ed,
[ToaroToBsATCS K MPEACTABICHHIO Peali30BaHHOrO NpoToTHNa. lpeictasst ero.
3AUIMLLAS [TPOEKT.

3.2. CucTeMa YCOBHH pealu3allid  OCHOBHOH 00lleodpasosate/IbHON
nporpamMMbl

3.2.1. OnucaHMe  KaJpOBbIX  VCJIOBHH  peaausauin  OCHOBHOI
oOpasoBaTenbHON  MPOrpaMMbl  OCHOBHOIO  00Liero odpasosatis (OmHcatie

KOMITETEHLIMH HACTaBHHKA)
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HacrtaBuuk nporpammsel «l eomHdopmaTika» padoTaeT Ha CThIKE CambiX
aKTyaJIbHbIX 3HAHWUH 10 HAIIPABJIEHHUIO NEOMPOCTPAHCTBEHHBIX TEXHOIOIHI, @ TAKIKC
FEHEPUPYET HOBbLIE [10/IX0/1bl H pEeLISHHs, BOILIOLAA WX B PealbHbIC [IPOCKThI.
HacTtaBHUK SIBJSETCS TPAMOTHBIM CHIEHHATUCTOM B 00.14CTH FeOMHPOPMALHOHHBIX
CHCTEM, CJCAMT 3a HOBOCTAMM CBOCH OTPAC/H, M3YHACT HOBBIC TCXHO.IOTHH,
OOJsiagaeT HaBbIKAMH MPOEKTHOH JESTE/ILHOCTH, BHEApas e€ NPUHLMIILI B I1IPOLECC
oOy4deHHus.

HacTtaBHuUK B paBHOIl cTeneHH 00J1a/1aeT KaK CUCTEMHOCTBIO MbIILICHHS, TAK
U JyXOM TBOpYecTBa; MOOHIIEH, yMeeT paboTaTh B KOMaH1e, KPUTHUCCKH MbICIHTh.
aHaIM3UpoBaTh H 000011aTh OMBIT, FEHEPUPOBATL HOBOE, YMEET CTABHTL 3d/1aUH H
pewiaTh HX, a Takke padorarb B YC/IOBHAX HEONPEICASHHOCTH H B PAMKUN
npoekTHOH napaaurMel. [Tomumo 5Toro, HactaBHuk 00/1a/1aeT 11e/1a50rHUCCKOI

XapU3MOH.



V. Conepxanne Kypcea
OcHoBHBIE pa3jieibl NporpamMmmbl YueOHOI'O Kypea

1)BBeseHne B OCHOBBI reouH(pOPMAIHOHHbIX CHCTEM H
MPOCTPAHCTBEHHBbIX JAHHBIX.

Obyuatouimecs [MO3HAKOMATCH ¢ Pa3IHuHBIMH  COBPEMCHHbIMH
reOMH(POPMaLMOHHBIMH CHCTEMAMH. Y3HAIOT, B KAKMX 001aCTsX [PHMEHSETCH
reonH(pOpMaTHKA, KaKhe 3a7a4i MOKET PeLlaTh, @ TAKKE KAK 00Y4alOUIHECS MOy |
CaMU IPUMEHSATD €€ B CBOEH 1TOBCE/IHEBHOM KH3HH.

2) ¥Ypok padorsi ¢ 'JTOHACC.

OOyuatotiuecst 6a30B0 YCBOSIT NPHHUMIT MO3HLUMOHUPOBAHHS ¢ TTOMOULLIO
'HCC. Y3HawoT, Kak MOKHO OpraHusoBaTh ¢OOp CHYTHUKOBBIX JIAHHBIX. KAK OHIl
MpeICTaB/SIOTCS B TEKCTOBOM BH/IE H KAK HX MOKHO BH3YQIH3HPOBATD.

3) Bb10op NpoeKTHOro HANPaBJ/JIEeHHsA U pacnpele/eHne poaei.

BeiOop npoexktHoro HanpasiaeHus. [locranoska 3azauu. Mecieonanie
npobaematuky. [T1anuporanue nmpoekra. Pacripenenenue poseii.

4) YeTpoicTBO H NpUMeEHeHHe DeCUIOTHHKOB.

Obyuatrolmecs 1o3Hakomsitess ¢ ueropued npumerernuss bAC. Vinaor o
coBpeMeHHbIX bAC, Kakue 3a1auv MOKHO pellaTh ¢ UX [TOMOLLBIO, Y 3HAIOT TaK#ke
OCHOBHO€ YCTpOHcTBO coBpeMeHHbIX bAC.

5) OcHOBBI CbEMKH ¢ OeCITHI0THHKOB.

OO0yuarouMecst y3HaloT, Kak co3aaércs nojérHoe sajaanue /Ui bAC. Kax
MPOU3BOJKTCA 3aNyCK M JajbHeias cbéMka ¢ nomoulbio bAC. A rtakke Kakne
pe3yJbTaThl MOKHO MOJIYUMThL M KAk 3TO ¢/1e1aTh (MojdydeHHe opToQoToILiana i
TPEXMEPHOH MOJICJIH).

6) YrayoaéuHoe H3yueHHe TeXHOJIOTHH 00paboTKH reo/iaHbIX.

ABTOMAaTH3HPOBAHHOE MOICIMPOBAHME OOBEKTOB MECTHOCTH ¢ 1HOMOULBIO
Agisoft PhotoScan.

7)  C6op reoaaHHbIX.

A3podoTochbEMKa, BLINOJHEHHE ChEMKH MECTHOCTH 110 MOJETHOMY 38/ (GHHIO.

8) O6padorka n anaans reoJaHHbIX.

Coznanue 3D-Mmo/eei.

9) M3yydenue yeTpoiicTBa 148 HPOTOTHIIHPOBAHUS,

(O3HaKOMJIEHHE ¢ YCTPOHCTBAMH NPOTOTHIIHPOBAHHUS, [1PEI0CTABICHHBINI
obyuqatowmes. OOyuaroLdecs Y3HaloT 00UIHe MPHHUHITBL PpadoThl Y CTPOHCTE, o
TAKKe KOr/Ja OHH MPHMEHSIOTCS U 4TO ¢ HX [TOMOLIBIO MOKHO MOJIYUH T b,

10) TloaroroBka 1aHHBIX /IS YCTPOHCTBA MPOTOTHIHPOBAHHS.

[Toaroroska 3D-mMo1e/1€H, FKCTIOPT JAHHbIX, MOArOTOBKA 381aHHH 110 [1eYatii,
18



11) [lporoTunupoBanmue.

[Ipumenenue yerpolicTe nporotunuposanus (3D-nipunrep).

12) TocTpoeHue npocTpPaHCTBEHHBbIX CLEH.

JloronHeHne Mojienell M0 AaHHBIM a9POMOTOCHEMKH ¢ TOMOLLBLIO PYUHOIO
MOJIeJIMPOBAHNS U NOJINOTOBKA K [IEYaTH Ha YCTPOICTBAX NPOTOTHITHPOBAHHS.

13) IloaroroBka npeseHTauHii.

M3ydenne ocHoB B MoArotoBke rnpeseHtaunu. CosgaHue [peseHTaiiHi.
[Toaroroska k npeJcTaBIeHHIO PEaTH30BaAHHOIO NIPOTOTHIIA.

14) 3ammuTa npoekToB.

[IpeacrapieHne peaqn30BaHHOTO POTOTHIIA.
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VI. TemaTnueckoe niiaHupoBatue

Pasnensl mporpaMmbl yueOHOTO Kypea

Beero
HAdCOR

3nakomerso. Texnuka OezonacHoeTn. BBoaHOE 3aHsITHE
(«Mensia Mup»).

®oTorpadguu u nanopampl.

9

12

Hcropus Gororpadun. @ororpadus kak cnocod u3yueHus
OKPYZKaIOLIEro MUpa.

9
o

XapaktepucTuky poroannaparos. [T01vUCHHE KAYECTBCHHOIO
dorocHHMKa.

[§8]
(o8]

Cosznanue chepuyccknx nanopam. OCHOBHBIC MOHATHSA.
Heobxommoe obopyaosanue. Texnuka cbéMKH cheprueckux
MaHOpaMm pa3IuUHol annaparypoil (kamepel cMapTQoHOB O3
INTATHBOB, LIU(POBLIC POTOANNAPATHI CO IUTATHBAMH H T. J1.).

Cosnanne chepnyueccknx nanopam, CIIHBKA HOJIYYEHHbIX
ororpaduii. Koppekitns 1 peTyib 11aHOpaMm.

Ocuosbl a3podoTocnhémku. [pumenenne BAC (Dectn10THBIX
ABHALHOHHBIX cHeTeM) B apodorochémie (Keiic 3.1: «/Las vero
HA CAMOM J1e.1¢ HyKeH 0eclHI0THBI JeTaTe/IbLHbII annapar?»).

|5

®doTorpammerpus U €€ BIMAHHE Ha COBPEMCHHbIH MHP.

9

[

Cucuapun CbEMKH 00bEKTOB JUTA TTOCIIC Y HOHICTO TTOCTPOCHHA HX B
TPEXMEPHOM BHJIC.

|5 ]

[ IpHHIMIT TOCTPOCHHS TPEXMEPHOI'O H300PAKCHHS HA KOMITLIOTEpE,
Pabora B dpororpammerpnyeckom 110 — Agisoft PhotoScan w:n
aHaJIornyHoM, O0padoTKa OTCHATOrO MarepHalia.

becnuaoTHHK B reouHpopmMaTike, YCTpoHeTBO H IPHMEHEHHE
JIPOHa.

Texuunueckue ocodennocrn bBITJIA.

Iunotuposanne BIIA,

HMcenonb3oBanue OSCHIOTHHKA JUIS CHEMKH MECTHOCTH.

Bosuukaroue npodiembl npu costannu 3D-mo.1cei. Criocodn
PEAAKTHPOBAHHS TPEXMEPHBIX MO/ICIICH.

TexHOIOrHH NPOTOTHIHPOBAHKA. Y CTPOHCTBA L1 BOCCO31aHHS
TpéxMepHbIX Mo1enei. Padora ¢ 3D-npunTepom.
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3.10 | DusnyecKHe H XHMHYECKHE CBOMCTBA ru1acThKa /i 3D-npuntepa. I
[TeuaTs TPEXMEPHOI MOI€/H LIKOIBI.

4 | Keiic 3.2: «HM3venen

HC CPEIbI BOKPYT MIKOJIbBI». 8

4.1. | Padora B [10 ans pyu

SketchUp. Blender 3D uian ananornanom.

HOTO 'I’p.C.XMCpHUI"U MOACIHPOBAHH A — 1

4.2. | DKenopTHpoORaHue Tp
COOCTBEHHOMH CIIEHBI.

éxmepHeIX ¢aiinos. Ipoextuposanue S

4.3. | Ileuars mosiesn na 3D-npunrepe. Odopmichue TpéxMepHoii 2
BCIICCTBECHHONH MO,ICITH,

7 [ToaroroBka 3amThl

IIPOEeKTa. 4

8 3alnTa HPOCKTOB.

9 10padoTKe.

3aximounTensHoe 3anaThe. [loaseaenne uroros padotst. [ Lians no 2

Keiicel, BXosiimue B
HporpaMmmy

| Keiic 3.1.

Anpodorocnénmra. «/lisa
HCI'o HAa caMoM [1e.1¢ HYZKCH
OeCITHJIOTHBIN J1eTaTeILHbIH

| anmapat?».

- Kparkoe coxepkranne

- OObEMHBIH Kefic, KOTOPbIH 1103B0MT 00YUYAKLIHMCS OCBOH T

| NOJTHYHO TeXHOIOIHUCCKYIO HENOUKY. HCIOTB3VEMY 10
KOMMEPYCCKHMH KOMITAHUAMH. YCTPOACTBO U IIPHHILHIILI

! ynxumnonnpoanns bIUIA. Octiosel GoTo- 0 BHICOCHEMKN it

:

| IpUHLUMITOB nepeaayy napopmanun ¢ bIUIAL oGpadorka annwix ¢

| BILJIA. S

T e
Keiic 3.2. Usmenenne

Cpe/lbl BOKPYT HIKO:bI.

| [Iposomxenne keiica 3.1. O0yuaiommecs. uMes B CBOEM
| PACMOPSIKEHHH YICKTPOHHYIO 31)-MO1¢/1b LIKOIbL. PO, 10 KAIOT

‘ BHOCHTB U3MEHEHHS B IIPOIYKT € HEILIO 0.1ar0VCTpoiict Ba paiiona.

- O0yuarommrecs npo101KaI0T COBEPUICHCTBOBATL CBON HABBLIK 3[)-
| MO/IC/IHPOBAHHS. 3aBepHIas IPOCKT.




VII. Marepua/ibHO-TeXHHYECKHE YCJIOBHSA Peain3aliH

Cniucok obopyaoBaHHUs:

Ne HanmenoBanne i Kpatkue texunueckne  FL miw.
n/n . | XapaKTepHCTHRH .
1 Komnbiorepupiit ktace UIKT | O R
Lk M®Y  (npuntep. ckanep. | MUHHMQIbHDIC! (bop\ml Ad. |,
| Konup) - | Jla3epHbld, /6. 1
1:2 | Hoyrdyk  HacraBuuka ¢ | HoytOyk: .
| [Ipe1yCTaHOBICHHOT :
ONEPALHOHHON  CHCTEMOIA. |
OuCcHBIM IPOrPaMMHEIM |
| obecrieueHueM l ] o |
I | 061:.'6\1 Ollt.pd[IIBHUI‘I HAMSTH  He
; ‘ \1L}{LL 4 1'6: |
F - 00BEM HakonnTens SSD/eMMC: He ]
, Mmenee 128 I'6: S Se-
} ll() JUIS TIPOCMOTpa H pc ml\mpmmmm
i ‘ TEKCTOBBIX JOKYMCHTOB.
' \ WICKTPOHHBIX TA0 ML W HPC3CHTAIHH
| | pacnipocTpaH@uHbIX  opmator (.odt.
| Jxtrths doc, doex. .ods. xls. xlsx,
| | .odp..ppt. pptx). AERR R
L Hoyt0yk ¢ | Hoyt6yk: L .
\ 1pe/1yCTaHOBICHHOI He Huxke Intel Pentium N (wam Intel
| onepauloHHoR  cucremoit, | Celeron N). ne uume 1600 Ml .
O(HCHBIM nporpaMMHbIM | 1920x1080. 4Gb RAM. 128Gb SSD:
| obecrieueHHen MPOH3IBOIMTEILHOCTD TIPOICCCOPa: HEe
‘ 3 medee 2000 eamnni: .
i i 110 s IIPOCMOTPA H pn. mmnposamm :
' | | TEKCTOBBIX JOKYMEHTOBR.
i i | MEKTPOHHBIX TaOAMIL U Npe3eHTalMi
]1 | pactpoctpanénnbix  gopmaros (Lodt,
j | et ot oo, doex, Jods, s, xlex,
‘ | o 0(19 Petpper. | | b
1 1.4, | MHTLpthHBIIblH Kommieke | KoamuecTso O/IHOBPEMEHHEIX | [IIT.
i i . Kacammii— me wmenee 20. b 1
f( * | YPOK TexHONOHH |
b. I AJUTHTHBHOE 000PY,/I0BAHHR | ST
2.2, 3D-obopy.loBanue (3D- \duuumnﬂu,u _ |,

| mpuHTEp) CTHII IPHHTEpA: FDM:

\ldlelm.l PLAS
pabouni cTo.1: ¢ ,““ LOIPeB( BOM:

| pabouast  obaacte (XY/Z )k or

| 180x180x180 mwm: R Ao
i CKOpoCTb Ileuartu: He Menee 150
! MM/CCK:

| MUHEMQJIbHAA  TOJAIHHA  Cl0s:  HE
_Oosiee 15 MrMm:
‘ (b()pMdl ])d}t 108 (ocuosnbie): STL.

OBJ:

I Kou-

BO

'Iu
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SAKPBITBIH KOPIYC: HaIHHe.

2.3 ' Haacruk i 3D-npunrepa | Tonmmba  naactukosod nuri: 1,75 i,
| | MM B -
]‘ matepuat: PLA: T
| | BeC KaTyWIKM: He Menee 7501p.
2.4. i IO ans 3D-mozempoBanus | O6aaunblii HHCTPYMEHT |
| ECAIIPU\CVI'I. OXBaTBLIBAKOUIHI BeCh
; [ polece padoThl ¢ M3JACAHAMH — OT |
| : N | IIPOCKTHPOBAHHSA /10 H3I'OTOBRICHHS,
- JIONIOIHHTETbHOE .‘ o
- | oGopy.1oBanne | | )
23y 1 Hlaem BUpTYaabHOH | OO0uiee pdspuuulm HC  MCHCE | KOMILICKT |
| peaslbHOCTH | 2160x1200 (10801200 ;v Ka#10ro0
| | IM1a3a), yroa 003opa He menee 110:
! _ HATHUHE KOHTPOILICPOR — 2 T2
; _ HaJIMYHMEe BHEIIHHUX :;;1_111111«_11;W-W;lu1
' | pa3bém s HOAKTIOUCHHS |
| HAYIIHUKOB: HA/IHUHE: . X
' | BCTPOCHHAs KaMepa: Halu4He, L
k. iHoy'rGyK ¢ OC s VR- ! Koauuectso s1ep npoiteccopa - He  mir.
| 1ieMa | MeHEE 4 L PO . N
. ldK"IUBaﬂ 4AcTOTa NPOLECCOPa - He
. f \1L,||__c_g_"‘_3___(_}_()_\ll 11 |
‘; | Buzeokapra - ne nne Nvidia GTX
: | 1060, 6 1'0 Buconamarh _
! - O0beM  onepaTMBHOH naMsaTH - He
‘ - ﬁp‘ieﬁe‘: 8§r6. X W T,
29. | ®ororpammerpuueckoe [10 | 110 s oopdomm mnopa;munn M.
’ | onpestesienus  GOPMbL.  Pa3MEPOB.
MOJIOKEHHS W HHBIX XapaKTCPHCTHK
O0BEKTOB  HA  ILIOCKOCTH WM B
SO [ A EPOC TR HETHE, |
2 [ I\Ba:lpowlmp Mavie Air KoMnakTHbIi KBQIPOKOITEP ¢ | 1
| TPEXOCEBBIM CTalH IM3aTOPOM.
: Kamepoi 4K. MAKCHMATbHOM
:?ﬁf I | JATBLHOCTBIO HEPE/ a4 He MeHee 0 KM,
‘[2. 1 il{ a,apomnn,p DJI Tello | Kagpokonrep ¢ kamepoii. Bec He i,
| 0oaee 100 1 B cOOpe ¢ HPOHCILICPOM H
’ |_KaMepoii. gy o, *R =
5 I ONTHYECKHH  JIaTUHK  ONPEICICHHS
: | MOSHIMH — Haawude:
, | BO3MOKHOCTD ¥/ lf.LILHHl;)IU
T R u@mpm@wmmwmw:lummw
13 | Me Masona ) !
3. - dotoarnapar ¢ OGLEKTHBOM | KOHUSCTBO )(l)(l)kl\l!ililihl\ HKeeIel | i,
I - | — He meHee 20 mJH. 1
3.2 ' Busteoxamepa I Ltanmer (118 OOCCIICHCHHS | 1T,

|cowccnmocrn ¢ n Liph) wu|
npnwcpﬂbnm XapaKTEePHCTHKAMH:

| IMaroHajIL/pa3pelicHue:  HE  MCHeEe
- 2048x13536 nukcenei:

|

>



E JAHAroHaIb KpaHa: He MeHee 9.7":
[ BeTpoeHHas namsaTh (ROM): He MeHee |
| 32T'B;

paapuuum; (]mmmmpf,l He Metiee 8 |
| \/ln N
' Bt.t. He Dostee *s](_)l_

Bhl(.OId He Doulee 2:\0 () MM.

A3 | Kapra naMsTu 18 \ OOLEM namsTn — He Menee 64 16, | i, 2
| (oToannapara/Buieokamepbi  Knace He HiDKe 10.
| S o |

| 3.4 | Ulrarus | Makcumasibas Harpyska: He 0oJee 5 | 1. I

| KT:
l f\iaKLHMdﬂbHﬂ}l BBICOTA CBbEMKH: HE

: |
! - MeHee 148 cm

1

CnHCcoK HCTOYHHKOB JIHTEPATYPbI

l. Anmasos, U.B. COOpHHK KOHTPOJIBHBIX BONPOCOB 10 MCLHILIAHAM
«AspogoTtorpadusny, «AIpocbEMKay, «AIPOKOCMHUECKHE METO/Ib! ChEMOKY / M.B.
Anmasos, A.E. AnrteiHoB, M.H. CeBactbsinoBa, A.®D. CreueHko — M.: il
MHUUT"AuK, 2006. — 35 c.

2. baepa, E.1O. O0uie Bonpock! NpoeKTHPOBAHHS H COCTABICHHS KapT

IS CTYAEHTOB crieunaiibHocTH «Kaptorpadus u reoundopmarnka» / E.1O. baesa
— M.: w3a. MUUT'AuK, 2014. — 48 ¢

3 Makapenko, A.A. YueGHoe nocobue no KypcoBomy MnpoekTHPOBAHHIO
no kypcy «O01uereorpaduueckune kaptei» / A.A. Makapenko, B.C. Mouceesa, A/l
Crenanuenko noj oduiell pexakuneii Makapenko A.A. — M.: w31 MUHI Auk.
2014. — 33 ¢

4. Bepemaka, T.B. Meroauueckoe nocodue Mo  HCNO/bL30BAHHIO
TOmorpa(u4ecKux KapT /U1st OLeHKH IKOJOrHUECKOro cocTosiius Tepputopun / T.B.
Bepeiuaka, Kavaes I.A. — M.: u3n. MUHI'AuK, 2013. — 65 c.
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