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IloscHuTeNnLHAd 3amucka.

AKTYaJIbHOCTB: CErOAHs I€OMH(POPMALMOHHBIE TEXHOJOTHH CTalll
HEOTHEMJIEMOM YaCThIO HalleH )KU3HU, JTIF0O0H COBPEMEHHBIH YeJI0BEK
[I0JIB3YETCS HABHUTAllMOHHBIMM CEPBHCAMH, IPWIOKCHUSAMH IS
MOHUTOPHUHIa OOILECTBEHHOI0 TPAHCHOPTAa W MHOTMMHU JAPYIMMHU
CEpBHUCAaMH, CBSI3aHHBIMU C KapTaMU. DTU TEXHOJIOTUU UCTIOIb3YIOTCS
B COBEPLICHHO Pa3JIN4YHBIX cepax, HauMHasg OT pearnupoBaHUs IpPU
Ype3BbIYAHBIX CUTyalUsX M 3aKaH4YMBas MapkeTHMHrom. Kypc
«["eonH(pOpPMALIMOHHBIE TEXHOJOTHI» IO3BOJIIET CPOPMHUPOBATH Y
o0yJaroIuxcs YCTOWYMBYIO CBSI3b MEXIYy HHGOPMALMOHHBIM U
TEXHOJOTUYECKMM  HaIllpaBICHUSAMM Ha  OCHOBE  pEaJIbHBIX
MPOCTPAHCTBEHHBIX ~ JIaHHBIX, TaKUX Kak  a’podoTochEMKa,
KOCMHUYeCKasi CbEMKA, BEKTOpPHBIE KapThl M Jp. OTO IO3BOJIUT
o0yyaroImumcst IIOJIyYUTh 3HAHHUSA o MCII0JIb30BaHUIO
reOMH(OPMALMOHHBIX HHCTPYMEHTOB U MPOCTPAHCTBEHHBIX JTaHHBIX
JUIS IOHUMAHUS U U3y4EHUS] OCHOB YCTPOMCTBA OKPYXKAIOIIEro MUpa
U TPUPOAHBIX sBiIeHuil. OOydarolyecs CMOTYT pealu30BbIBATh
KOMaH/HbIE MPOEKTHl B cpepe HCCIeT0BaHUS OKPYKAIOLIEr0 MHUpa,
Ha4yaTh MCIOJIb30BaTh B IIOBCEAHEBHOW JKM3HM HAaBUTALMOHHbIE
CEpBUCHI, KOCMUYECKHE CHUMKH, 3JEKTPOHHBIE KapThl, cOOMpaTh
JaHHBIe 00 o0OBbeKTaXx Ha MECTHOCTH, co34aBaTh 3D-00BEeKThI
MECTHOCTHU (KaK OTJIeJIbHBIE 37aHUs, TaK U IeJIble TOpoJia) U MHOTOE

apyroe.

Kaaccudukanus nporpaMmbl: TEXHHYECKAS.

HanpasJienHocTh o0pa3oBaTeIbHOM NMporpaMMsI:
oOpasoBarenbHast nmporpamMma «['€onH(PpOPMAIIMOHHBIE TEXHOJIOTHUN
SBISIETCST  0011e00pa3oBaTeIbHOW MPOTPAaMMOM  T0  TIPEIMETHOU
obnactu «TexHomorusy.

@OyHKIHOHAJIBHOE NPeJHA3HAYEHHE POrPAMMBI: [IPOECKTHAsL.

®opma opraHu3alMuU: IPYIIIOBAs.



AKTyaJ’[LHOCTL H OTJIHYHTEIbHbIE 0COO€HHOCTH NnporpaMmmbIl

HoBuzna mnporpammbl 3akitoyaeTcsi B CO3JaHUHM YHHUKAJIbHON
o0Opa3oBaTenbHON Ccpenbl, (OPMUPYIOMIEH MPOSKTHOE MBIIUICHHUE
oOyuaromuxcst 3a CyY€T TPAHCIALMM IPOEKTHOrO  Ccrocoba
NEesTeIbHOCTH B paMKax pelIeHUS KOHKPETHBIX MPOOJIEMHBIX
CUTYyalUM.

AKTyaJlbHOCTh IpPOrpaMMbl OOYCIIOBJIIEHAa TE€M, 4YTO paboTa Haj
3aJjauaMy B paMKaXx MPOEKTHOW IeATeNIbHOCTH (HOPMUPYET HOBBIN THII
OTHOIICHUS B PaMKaX CHUCTEMbI «IIPUPOAA — OOIIECTBO — YEIIOBEK
— TEXHOJIOTHHY, OIPENEeISIOMUN 003aTeIbHOCTh IKOJIOTHUECKON
HOPMHUPOBKH TPU OPTraHU3alUU JII000H NeSTEIbHOCTH, YTO SIBISETCS
NepBbIM IIaroM K (HOPMHUPOBAHHUIO <«IIOKOJICHUSI  Pa3BUTHSI,
SBIISTIOIIETOCS. TPEH/IOM Pa3BUTHS COBPEMEHHOTO OOIIECTBA.

[Iporpamma mpeamnonaraer QopMupoBaHHE Y OOyUYaIOIIMXCS
MPEJCTaBICHUN O TEHACHIUSAX B PAa3BUTHH TEXHHYECKOW cdepsl.
HoBbIif TeXHO-TIPOMBIIUICHHBIN YKIaJ HE MOXET OBITh IMOJIOKEH B
dbopmar oOmiecTBa pa3BUTHUS TOJBKO Ha OCHOBAHMHM HOBU3HBI
(Gu3MYeCKUX TPHUHIMIOB, HOBBIX TEXHUYECKUX pEIICHUN Hu
KJIACTEPHBIX CXEM B3aMMOJICHCTBHS Ha MOCTHHIYCTPHAILHOM JTare
pasBUTHs COIMyMa, a WJIes pa3BUTHS OOIIECTBA HEMPEIOKHO
BKJIIOYaeT B ce0sl TEHICHIMIO K OOPETEHHIO COHANpaBIEHHOCTH
aHTPOIIOTEHHBIX  (PAKTOPOB, 3aKOHOB pa3BUTHS OHOchepsl U
KYJIbTYpHOTO Pa3BHUTHSI.

[legarornyeckas 1eJ1eco00pa3HOCTh ITOMN MIPOTPaMMBI
3aKJII0YAaeTCsl B TOM, YTO OHa SIBJISETCS LIEIOCTHOW U HENPEPBIBHOM B
TEUYEHHUE BCEro npoliecca 00yuyeHHs! U MO3BOJIIET 00ydaroeMycs mar
3a IIaroM pacKpbiBaTh B ceOe TBOpPYECKHE BO3MOXKHOCTH U
caMOpean30BbIBaTHCS B COBPEMEHHOM Mupe. B mporecce uzyueHus
OKpYy’Kaloliero Mupa oOy4aromuecss MOdydaT JAONOJHUTENIbHOE
oOpa3oBaHue B 001acTH MH(DOpPMATUKH, reorpaduu, MaTeMaTUKU U
busuKy.

OTIUYUTENBHON OCOOEHHOCTHIO JaHHOW TMPOTPaMMBI OT YXKe
CYIIECTBYIOIIMX  0Opa30BaTENbHBIX  IMpOrpaMM  sABIsieTcs &
HampaBJIECHHOCTh Ha pa3BUTHE OOYYAIOIIMXCS B  MPOEKTHOM



NEeATeNIbHOCTH coBpeMeHHbIMU Metogukamu TPU3 u SCRUM

MTOMOIIIbI0 COBPEMEHHBIX TEXHOJIOTUM U 000PYI0BAHUS.
Bo3pact obyuawumxcsi: o0yqaromumecs 7 KIaccoB.
Cpoku peau3anuy nporpamMmal: 68 4acos.
Hanoansiemocthb rpynm: 15 uenoBex.

PexxuM 3ansaTHi: 110 2 aKaIeMUYECKHUX Jaca B HECIIIO.

DopMbI 3aHATHIA:

paboTa HaJ peuieHueM KeicoB;
1a00paTOPHO-TIPAKTUYECKUE PAOOTHI;
JICKIUY;

MacTep-KIIacchl;
3aHSATUA-COPEBHOBAHUS,

KCKYpCHUH;

IIPOEKTHBIE CECCUHU.

MeTOIl])I, HCIIOJBbB3YEMbIEC HA 3AHATUAX

npakTudyeckue (ynpaxHeHus, 3a/1aun);

CJIOBeCHbIe (paccka3, Oecelja, MHCTPYKTaXK, YTEHHE CIIPABOYHOM
JUTEPaTYypHl);

HarjsigHble  (AEMOHCTpalus MYJbTUMEIUIHBIX IPE3eHTALUH,
¢dororpadun);

npoOiieMHble  (METOJAbl  MPOOJEMHOrO0  HW3JIOXKEHUsd)  —
oOyyaromumMmcs 1aéTcs 4acTh TOTOBOTO 3HAHUS;

9BPUCTHUYCCKUC (qaCTI/I‘-IHO-HOI/ICKOBLIC) — 06y‘-IaIOH_[I/IMC$I
MMpEaAOCTaBIACTCA 0O0JIbIIIast BOBMOXKHOCTh BLI60pa BApHUAHTOB;
HUCCIACAOBATCIBCKUE — 06yqaloumec;1 CaMHu  OTKpPBIBAKOT U

UCCIICYIOT 3HAHUS;

WJUTIOCTPATUBHO-00bSICHUTENbHBIE;

PENPOYKTUBHBIE;

KOHKpPETHBIE W aOCTpakTHbIC, CHHTE3 W aHalIW3, CpaBHEHUE,
00001eHne, abcTparupoBanme, KIacCu(PpUKaIus, CUCTeMaTH3aIus,
T. €. METOJIbI KaK MBICIUTEIIbHBIC ONICPAIUH;

UHIYKTHBHbIC, JICTyKTHBHBIC.



Hesn 1 3a1aum peajqn3anuu OCHOBHOM 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOI0 00111ero 00pa3oBaHus

Leab: BoBieueHue OOYYAIOIIUXCS B MPOCKTHYIO JESTENbHOCTD,
pa3paboTKa HayIHO-UCCIICIOBATEILCKUX U HH)KEHEPHBIX ITPOCKTOB.

3agauu:
oOyyarorue:

* IpUOOpETeHHE U YrIyOJeHUEe 3HAHWW OCHOB MPOEKTHUPOBAHHS U
yIIpaBJICHUS POCKTAMHU;

* O3HAaKOMJICHME C MeToJaMu M npuémamu cOopa U aHaIu3a
uHpOpMaLnu;

e O0y4yeHHEe  TPOBEJACHHUIO  HWCCIEIOBAHWM, MpE3eHTAlud U
MEXITPEIMETHOM MO3UIIMOHHON KOMMYHUKALIUY;

e oOyueHue paboTe Ha CIEUUAIN3UPOBAHHOM OOOPYJOBAHUU M B
POTPaMMHBIX CpeJiax;

® 3HAKOMCTBO C XapA-KOMIIETEHIUSMHU (reonH(OpMaliOHHBIMU),
MO3BOJISIOIIMMH TIPUMEHSATh TEOPETUYECKHE 3HAHUS Ha MPAKTHKE B
COOTBETCTBUH C COBPEMEHHBIM YPOBHEM Pa3BUTHUS TEXHOJIOTHH.

pa3BUBAIOIIKE:

e dopMHupoBaHHE WHTEpPeca K OCHOBaAM  HM300peTaTeIhCKOn
JESATEIHOCTH;

* pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH M KPEaTHUBHOT'O MBIIIUICHUS;

e npuoOpeTeHue omneita ucnonb3zoBanuss TPU3 npu dopmuposanuu
COOCTBEHHBIX ]I U pelIeHnH;

* (hopMupoBaHre MOHUMaHUS IPIMOM U 0OpPATHOI CBSA3M MPOEKTA U
Cpelpl €ro pealu3alyy, 3aJ0KEHHE OCHOB COLMAIBHOM U
9KOJIOTMYECKON OTBETCTBEHHOCTH;

® pa3BUTHE I'€OIPOCTPAHCTBEHHOTO MBIIICHUS;



* pa3BUTHE COQPT-KOMIIETCHINH, HEOOXOIUMBIX [UIS YCIICHIHOW
paboTbl BHE 3aBUCHUMOCTH OT BBIOpaHHOW  mpodeccuu.
BOCIIUTATEIbHbIC:

e (hOpMHPOBAaHHE TPOCKTHOTO MHPOBO33PEHHS M TBOPYECKOTO
MBIIIJICHUS;

e (hOpMHPOBAaHME MHPOBO33PECHUSI 10 KOMIUIEKCHOH  OIICHKE
OKpPY)KAaIOIIeT0 MHpa, HANpaBJICHHOM Ha €ro MO3UTHUBHOE
U3MEHECHHE;

® BOCIIHUTaHUE COOCTBEHHOH  MO3WIMM MO  OTHOWICHHIO K
JIeATEIILHOCTH U YMEHHUE COIIOCTABISATH €€ C APYTMMH TTO3ULUSIMH B
KOHCTPYKTHBHOM JIHAJIOTE;

* BOCIIUTAHUE KYJIbTYpPHI PA0OTHI B KOMAH/IE.

IpuHuunbl 1 M0AX0AbI K GOPMHPOBAHUIO 00PA30BATEILHOM
NporpaMMbl OCHOBHOT0 00111ero 00pa3oBaHusl

IIporpamma peanusyercs:

* B HENpPEephIBHO-00pPa30BATENbHON /1EATEIbHOCTH, COBMECTHOM
JACATCIIBHOCTH, OCYHIGCTBHHCMOﬁ B XOJI€ pC)KUMHBIX MOMCHTOB, I'I€
oOyJaroluiicss OCBauBaeT, 3aKPEIUISIET U alpoOOUPYET MOTYyUEHHbIE
YMEHUS,

® B CaMOCTOATEJIbHOM  JAEATeNbHOCTH  OOydaroummxcs,  Tie
oOyyaromuiicss MOXeT BbIOpaTh JESITEIbHOCTh 10 HMHTEpecam,
B3aUMOJICHICTBOBaTh CO  CBEPCTHHKAaMM HAa  PaBHOIIPABHBIX
MO3UIIMAX, PelIaTh NPOOIeMHbIE CUTYAIUH U JIP.;

* BO B3aMMOJIEHCTBUH C CEMBSIMU JETEN.

ITporpaMMa MOKeT KOPPEKTUPOBATHCS B CBA3U C N3MEHEHUSIMU:
* HOPMaTHBHO-TIPaBOBOIl 0a3bl JOIMIKOIBLHOTO O0Pa30BaHMUS;
® BUJIOBOH CTPYKTYpPHI TPYIII;
e 00pa30BaTEIBLHOTO 3aMpOca POIUTEICH.

IHoaxoas! K (GOPMUPOBAHUIO IPOTPAMMBI:
e JIMYHOCTHO-OPUEHTUPOBaHHbIN. OpraHuszanus o00pa3zoBaTEIbHOTO
mporecca ¢ y4éToM TJIABHOTO  KpuTepus 3PQPEKTUBHOCTH



00yy4aroIerocsi — ero JMYHOCTH. MexaHu3M — CO37jaHHe YCIIOBHH
JUIA Pa3BUTHS JIMYHOCTH HA OCHOBE H3Y4YCHHS CIOCOOHOCTEH
00yy4aroIerocsi, ero HHTEPECOB, CKIIOHHOCTEH.

e JlestenbHOCTHBIN. Opranu3anys 1esTeIbHOCTH B 00IIEM KOHTEKCTe
00pa30BaTeNILHOTO Mpolecca.

e IlenHocTHBIN. Opranusanus pa3BUTHS U BOCIUTAHMS Ha OCHOBE
0011eY€eI0BEUECKUX IEHHOCTEH, a TAKXKE 3TUUECKUX, HDAaBCTBEHHBIX
UT. I

e KomnerentHocTHbIH. DOpMUpOBaHHE TOTOBHOCTH OOYYaAIOLIMXCS
CaMOCTOSITENIBHO JIEHCTBOBATh B XO/I€ PELLIEHUS aKTyaJbHBIX 3a7ad.

e CucreMHbI. MeTO0JI0TMUECKOE HATIPABJICHHE, B OCHOBE KOTOPOTO
JEKUT PacCMOTPEHUE 00y4arOIIEerocs Kak LEeI0CTHOr0O MHOYKECTBA
3JIEMEHTOB U3 OTHOIIEHUI U Pa3JIM4YHbIX CBA3EH MEKIY HUMMU.

e Jlnanornueckuii. OpraHusanus Ipouecca ¢ y4€TOM IpUHLUIA
Janora, CyobeKT-CyObeKTHBIX OTHOLIEHHUH.

e [IpoGnemubiii.  PopMHUpOBaHHME  MpPOrpaMMbl € TO3MLUH
KOMIIUIEKCHOTO M MOJYJIBHOTO IPEICTABICHUs €€ CTPYKTYphbI Kak
CUCTEMBI MOJIPOrpaMM 10 00pa30BaTEIbHBIM 00IACTAM U JETCKUM
BUJAM JIeATENbHOCTH, CIOCOOCTBYIOIIMM IIE€JIEBBIM OpPUEHTHpaM
pa3BUTHA.

e Kynpryponornyeckuii. Opranuzanusi mpouecca ¢ y4ETOM
NOTEHLIMaNa KyJlIbTYpOCOOOPAa3HOTO COJEP)KAaHUS JOLIKOJIBHOIO
o0Opa3oBaHusl.

Ilnanupyemblie pe3yabTaThl 0CBOCHUSA 00YYAIOIIIMMHUCS
OCHOBHO# 00pa30BaTe/JIbHOI MPOrpaMMbl OCHOBHOTI'0 00111ero
o0pa3oBaHus
(00s13aTenbHO TPOBEPUTH Pa30UEHUE 110 JIMYHOCTHBIM, TTPEIMETHBIM

U T. 1)

O01mme mMo10KeHUA

[Tporpamma naét oOydaroUIMMCs BO3MOKHOCTh HOTPY3UTHCS BO BCE
MHOT000pa3ue MPOCTPAHCTBEHHBIX (reonH(OPMAITMOHHBIX )
TEXHOJIOTHIA. [Tporpamma 3HAKOMUT o0ydJaronmxcs c
reonH()OpPMAIIMOHHBIMU CHCTEMaMHd U C Pa3JIMYHBIMH BHJIAMHU
re0JJaHHbIX, TIO3BOJISIET MOJYYUTh 0a30BbIe KOMIIETEHIIUH MO cCOOpY



NAaHHBIX U OCBOUTH TEpPBUYHBbIC HABBIKM pabOThl C JTaHHBIMH.
[Tonmy4yeHHbIE KOMIETEHIMH M 3HAHUS MO3BOJAT OOYYAIOIIMMCS
MPUMEHHUTDH UX MOYTH B JIOOOM HANpaBICHUH COBPEMEHHOTO PBIHKA.
OcBouB mporpammy, oOydyaromipecs CMOTIYT BbIOpaTh Haubosee
MHTEPECHYIO ISl HUX TEXHOJIOTUYECKYIO HAlpaBIEHHOCTh, KOTOPOU
OHM OyayT 00y4aThCsl B paMKax yriayO0a&HHOTO MOTYIIS.

[IporpamMma 3aTparuBaeT Takue Tembl, Kak: «OCHOBBI pabOTHI C
MIPOCTPAHCTBEHHBIMH JTaHHBIMIUY», «OpUEHTUPOBAHNE HA MECTHOCTHY,
«OcHOBHI (poTorpadumn», «CaMOCTOSATEIBHBIA COOp JaHHBIXY», «3D-
MOJIETTUPOBAHUE MECTHOCTH u 00BEKTOB MECTHOCTHU Y,
«'eounpopmannonnsie cucremsl (I'MC)», «Busyanuzamuss u
IIPE/ICTAaBICHUE PE3YILTATOB.

B ocHoBe paspaboTaHHOW TMporpamMMbl JIEKUT MeToandecKuit
UHCTpyMeHTapuil  (enepaibHOoro ThioTOpa beicTpoBa AHTOHA
IOpbeBuua «Cetb nerckux texHomnapkoB “Keantopuym”. BBoanblii
MOJIYJIbY.

[IporpaMma oOpHeHTHpOBaHA Ha JAOIMOJHUTEIbHOE O00pa30BaHUE
o0yyaromuxcs MKOJIbHOT0 Bo3pacTta 7 Kiacca.

MakcumanbHOe Kolu4yecTBO oOywaromuxcst B rpymme — 15
YEIIOBEK.

CTpyKTypa IVIaHMPYeMBbIX Pe3yJIbTATOB

[Inanupyemble pe3ynbTaThl ONUPAIOTCS Ha BEAYyILIUME LIEJIEBbIE

YCTAaHOBKH, OTPAXKAIOIIME€ OCHOBHOM, CYIIHOCTHBIM BKIJIAJl KaKJI0MH

M3y4aeMO#l MpOTpaMMbl B Pa3BUTHE JIMYHOCTH, OOYJAFOIIMXCS, WX

CIIOCOOHOCTEH.

B ctpykType niaHupyeMbIX pe3yinbTaTOB BBIIEISAIOTCS CAEAYIOIINE

TPYIIIBL:

1. JIM4HOCTHBIE pe3yJabTaThl OCBOCHUS OCHOBHOW 00pa3oBaTeNbHOMI
MPOrpaMMBbl  TIPEJCTABJICHbI B  COOTBETCTBHUM C  TPYNIOM
JIMYHOCTHBIX PE3YyJIbTATOB.

2. MeranpenMmeTHbIe pe3yJIbTaThl OCBOEHUS OCHOBHOM
00pa3oBaTeNbHONW MPOrpaMMbl MPEACTABICHbI B COOTBETCTBUH C
MOATPYIIITAMH YHUBEPCATBHBIX YI€OHBIX ICHCTBHIA.



3. IlpenmerHble pe3ynbTaThl OCBOEHUS OCHOBHOM 00pa3oBaTeIbHOMN

porpamMmbl  MPEACTaBICHbl B COOTBETCTBUU C TpyNIamMu
pe3yJbTaTOB Y4eOHOTO MpeaMeTa.

JINYHOCTHBIE pPe3y/IbTAThI
[IporpamMmmubie  TpeOOBaHWS K  YPOBHIO  BOCHUTaHHOCTH

(JIMYHOCTHBIC PE3YIIBTATHI):

c(OpPMUPOBAHHOCTh ~ BHYTPEHHEW  MO3ULMU  OOydarolerocs,
SMOIMOHATBHO-TIOJIOKUTENILHOE  OTHOIIEHUE O0y4aromerocst K
IKOJIE, OPUEHTAlIMs HA TIO3HAHUE HOBOTO;

OpHUEHTAIMs Ha 00pa3ell OBEIEHUS «XOPOIIEro yUeHUKay;
c(OpMUPOBAHHOCTh CAaMOOLIEHKH, BKJIIOYas OCO3HAHHE CBOUX
BO3MOXXHOCTEM B YYEHHMH, CIOCOOHOCTH aJE€KBATHO CYAMUTb O
MPUYMHAX CBOETO yclexa/Heycnexa B yUeHUH; YMEHUE BUJIETh CBOU
JIOCTOMHCTBA U HEJJOCTAaTKHU, YBaXKaTh ce0s1 U BEPUTD B YCIIEX;
c(hOopMUPOBAHHOCTh MOTHBAIIMH K YU€OHOU JESITEIHHOCTH;

3HAHME€ MOpPAIbHBIX HOPM U CGHOPMUPOBAHHOCTH MOPAIbHO-
TUYECKUX CYKJEHUH, CIOCOOHOCTh K PELICHUIO MOPAaJIbHBIX
npo0OjeM Ha OCHOBE KOOPAMHAIMM pa3IMYHBIX TOYEK 3pEHHUs,
CIIOCOOHOCTh K OLIEHKE CBOUX IOCTYNKOB M JAEHCTBHM Jpyrux
Jqrofel ¢ TOYKM 3PEHHUs COONIOEHUS/HApYLUIeHUs MOpPaIbHON
HOPMBI.

[TporpamMMHBIe TPeOOBaHUS K YPOBHIO Pa3BUTHSI:
c(OPMHUPOBAHHOCTh TPOCTPAHCTBEHHOTO MBINUICHHS, yMEHHE
BUJIETh 00BEM B TUNIOCKHX MpPEAMETax;

yMmeHue o0pabaThIBaTh M CUCTEMATH3UPOBATh OOJIBIIOE KOJINYECTBO
uHpOpMaInH;

c(OPMHPOBAHHOCTh ~ KPEAaTUBHOI'O  MBIIIJICHUSA, I[TOHHMMaHUE
MPUHITUIIOB CO3/IaHMSI HOBOTO TIPOJIYKTa;

c(OPMHUPOBAHHOCTH YCUAYNBOCTH, MHOT033/IaYHOCTH;
c(OPMUPOBAHHOCTh CAMOCTOSATEIBHOTO TOAXO0AA K BBIIOJIHEHHIO
pa3NMYHBIX 33734, yMeHHe pabdoTaTh B KOMaHJE, YyMEHHE
NPaBUIBHO JIEJIETHPOBATH 334a4H.



MertanpeaMeTHble pe3yJabTaThl

I'eorpadus
BhImycKHUK HayquTCS:
* BLIOMpATH HMCTOYHHUKHU reorpaduyecKon nHpopmaruu

(kapTorpaduyeckue, CTaTUCTUYECKHE, TEKCTOBbIE, BHUACO- H
dboTon3oOpakeHusi, KOMIbIOTEPHBbIC 0a3bl JAaHHBIX), AJCKBATHHIC
pelIaeMbIM 3a/1a4aM;

OpPUEHTHPOBAThCSI B UCTOYHMKAX Treorpaduueckol uHpopmaruu
(xaprorpaguyeckue, CTaTUCTUYECKHE, TEKCTOBbIE, BHJIEO- W
(dhoTon300paXkeHns, KOMIIBIOTEPHBIE 0a3bl JAHHBIX): HAaXOJIWUTh U
U3BJICKaTh HEOOXOIUMYIO HH(OPMALIHIO; ONIPENIENIATh U CPABHUBATh
Ka4yeCTBEHHBIC M KOJMUYECTBEHHBIC MTOKA3aTEIH, XapaKTepU3YIOIINe
reorpaguueckue 0ObEKThI, IPOLIECCH U SABJICHUS, UX MOJ0XKEHUE B
IIPOCTPAHCTBE MO reorpapuuecKuM KapTaM pa3HOro COJepKaHus U
IpyTruM UCTOYHUKAM; BBISIBIISITH HE/IOCTAIONIYIO,
B3aUMO/IOTIOJIHAIOLIYI0 W/MIM MPOTUBOPEUYHMBYIO Ieorpauieckyro
uHpOpMaIMIO, MPEJCTABICHHYI0 B OJHOM MM HECKOJBKUX
MCTOYHHKAX;

* MPEACTaBIATh B pa3iMuHbIX (popMax (B BUAE KapThbl, TAOJIMLIBI,
rpaguka, reorpagUuecKoro - OMHCaHUs)  reorpapuuecKyro
UH(OPMaLINIO, HEOOXOIUMYIO JUIs pellleHUs] y4eOHBIX U MPAKTUKO-
OpPUEHTHPOBAHHBIX 33]1a4.

BBIHYCKHI/IK MOJIYYHUT BO3MOXKXHOCTb HAYYUTHCA:
® MOJACIIUPOBATH reorpa(bnqecm/le O0OBEKTHI U SBJICHUS

* IIPUBOJUTH IIpUMEPBI IIPAKTHUYECKOTO UCIIOJIb30BaHUS
reorpapuueckrx 3HaHUH B pa3IMYHbIX 00JIACTSIX ACSITETLHOCTH.

MaremaTuka
CrarucTtka U Teopusi BeposiTHOCTEN BblyckHHK
HAY4YUTCA:
* MPEACTABIATH JAHHBIC B BUJIE TAOIUII, TUATPaMM;
* yuTaTh HWHQPOPMAIIMIO, TPEACTABICHHYIO B BHIE TaOJHUIIbI,
JIMarpaMMmabl.



B noBcenHeBHON JXKM3HM W TpU HU3YUYEHUHU JAPYTUX MPEIMETOB

BBIITYCKHHUK CMOJKET:
* W3BJIEKaTh, MHTEPIPETHPOBATH U NPe0OPa30BbIBaTh HH(POPMAIHIO,

MPEJICTABICHHYI0 B TaOJMIaX M Ha AHarpamMmax, OTPa’Karollylo
CBOICTBA U XapaKTEPUCTUKHU PeabHBIX MPOILIECCOB U SIBICHUU.
Harnsignas reomerpust

I'eomerpuueckue Gurypsl BoImyCKHUK

HAYYUTCS:

orepupoBaTh Ha 0a30BOM YpPOBHE IOHSATHUSMHU: (QUTypa, TOYKA,
OTpPEe30K, TpsMas, Jy4, JIOMaHas, Yrojd, MHOTOYTOJIbHUK,
TPEYTOJbHUK M YETHIPEXYTONbHUK, MPSAMOYIOJBHUK M KBaJpar,
OKPY>KHOCTb U KPYT, MPSMOYTOJILHBIA Napajijiesienunea, Kyo, map.
N306paxaTh n3ydaembie GUTYypbl OT PYKU U C TIOMOIIBIO JTMHEUKH
U IIUPKYIISL.

B mnoBcenHEBHOW JKM3HM M NPU H3YYEHUU JAPYTHX IPEIMETOB

BBIITYCKHHUK CMOJKCT:

pelaTe MPaKTHYECKHUE 3a7auyd C IMPUMEHEHMEM MPOCTEHIINX
CBOICTB Quryp.

W3mepenns n BeIUKCIEHUS BBITyCKHUK

HAy4UuTCH:

BBINIOJIHATh M3MEpPEHUE [UIMH, PACCTOSHUM, BEIMYHMH YIJIOB C
MTOMOIIBI0 HHCTPYMEHTOB ISl U3MEPEHUH JUIVH U YTJIOB.

dusnka

BhImycKHUK HayquTCS:

coOuro1aTh TipaBriIa 0€30IMaCHOCTH U OXPAHBI TpyZa Mpu padote ¢
y4eOHBIM U J1a00paTOpHBIM 000PYJOBAHUEM;

MOHUMATh MPUHLUIBI ASUCTBUS MAILINH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, YCIOBUSL HMX 0€30MacHOrO  HCHOJb30BAHUS B
IMOBCEAHEBHOM KU3HU;

UCTIONIb30BAaTh TIPH  BBIIOJHEHWH y4eOHBIX 3agad  HaydHO-
HNOMYIAPHYIO JUTEPATypy O (PU3NYECKUX SIBICHHUSAX, CIIPABOYHBIC
MaTepHalbl, PECypCchbl HHTEPHETA.



NudopmaTtuka
BrinmyckHUK HayduTes:

* pa3nuuaTh BHIB HHGpOpMAIMKU MO crocobaM €€ BOCHPUATHS
YeJI0OBEKOM U 10 criocobaM e€ MpescTaBlIeHUs] Ha MaTepHaIbHbIX
HOCHTEIISX;

IPUBOAUTE IPUMEPbl MH()OPMAIMOHHBIX MPOLECCOB (IIPOLIECCOB,
CBSI3aHHBIX C XpaHEHHEM, ITPeoOpa30BaHNEM U Nepeaucii TaHHbBIX )
B )KMBOW IIPUPOJE U TEXHUKE;

kinaccupunupoBars cpenctBa MKT B cOOTBETCTBHM C Kpyrom
BBITIOJIHAEMBIX 3a]au.

Maremarnueckue OCHOBBI MH(opMaTuku BrimyckHuK
IMMOJIYYHUT BO3MOKHOCTD:

® [IO3HAKOMHUTBHCA C IMPUMCpPAMHU MATCMATUUYCCKUX MOIICJICﬁ u
HCIIOJIb30BAHUEM KOMIIBIOTCPOB NIPU UX aHAJINU3EC; IIOHATH CXOJACTBA
U Pa3NUuUs MEXJIYy MaTeMaTH4eCKOH MOJeNbl0 OOBEKTa M €ro
HaTYpHOW MOJEIbI0, MEXKAY MaTeMaTH4YEeCKONH MOJENbI0 00beKTa/
SIBJICHUA U CJIOBCCHBIM OIITMCAHHEM.

Hcnonp30Banue MpOrpaMMHBIX CHCTEM U CEPBHCOB BBITYCKHHK

HAY4YHUTCS:

* KJIAacCU(PHUIMPOBATH (ailIbl O THILY U UHBIM ITapaMeTpaM;

* BBIOJHATH OCHOBHBIE omepanuu ¢ (¢aiamMmu  (c031aBarth,
COXpaHSTh, penaKTUpOBaTh, YIAJIATS, apXWBHPOBATH,
«pacnakoBBIBATh» apXUBHBIE (DaiiIbl).

BrimmyckHUK OBiajieeT (Kak pe3ysibTaT IPUMEHEHHS POTPaMMHBIX
CHCTEM U MHTEPHET-CEPBUCOB B JTaHHOM Kypceé M BO BCEM
00pa3zoBaTeIbHOM IPOIIECCE):
® HaBBIKAMH pPa0OTBl C KOMIIBIOTEPOM; 3HAHHUSIMH, YMEHUSIMH W

HaBBIKAMH, JOCTATOYHBIMU ISl PaOOTHI C Pa3IMYHBIMH BUIAMHU

OPOTPaMMHBIX ~ CHCTEM M HHTEpHET-cepBHCOB  ((aiinoBbie

MEHE/KEPbl, TEKCTOBbIE PENAKTOPbI, JJIEKTPOHHbIE TaOIHIIbI,

Opay3epbl, TOHCKOBBIE CHCTEMbI, CIIOBapH, 3JIEKTPOHHBIE

SHIMKIIONEMH); YMEHHEM ONHCHIBaTh pabOTy 3TUX CHUCTEM U

CEPBHCOB C UCMOJIb30BAaHUEM COOTBETCTBYIOLIECH TEPMUHOJIOTUY;



* pa3aMuHbIMM (popMamMHM NPEACTABICHUS JAHHBIX (TaOJauULbl,
JarpaMMbl, TpauKy U T. 1.);

® MO3HAKOMHUTCS C MPOrPAaMMHBIMH CpPEICTBAMU ISl pabOTHl C
ayJMOBU3YaJIbHBIMU TAHHBIMH U COOTBETCTBYIOIIUM MOHSITUHHBIM
anmnapaTom.
BBIyCKHUK IOJyYUT BO3MOXHOCTb (B JAAHHOM Kypce U HHOMU

yueOHOI 1eITEeNbHOCTH):
NPAaKTUKOBAThCS B UCTIOIB30BAHUN OCHOBHBIX BUJIOB MPUKJIAJTHOTO
MPOrpaMMHOTO o0OecriedeHus: (pPeaakTopbl TEKCTOB, SJIEKTPOHHBIC
Tabnuibl, Opay3epsl U 1p.);
MO3HAKOMUTBCS C MPUMEpPAMM HCIIOJIb30BAaHUSI MAaTeMaTHYeCKOro
MO/JICIIMPOBAHMS B COBPEMEHHOM MHUPE;

® [O3HAKOMHTHCS C TIOCTAHOBKOH BOMpOCa O TOM, HACKOJBKO
JOCTOBEpPHA TMOJIydeHHass HWH(OpMarus, IMOAKpeIUieHa JId OHa
JI0Ka3aTeIbCTBAMU MOJUIMHHOCTH (IpUMEp: HaIWYKEe 3JIEKTPOHHOM
HOJMKCH); TO3HAKOMHUTBCA C BO3MOXKHBIMU TTOJXOJAMU K OLIEHKE
JIOCTOBEPHOCTH HMH(pOpMAIUK (IIpUMeEp: CpaBHEHHE JaHHBIX M3
pa3HBIX HCTOYHHUKOB);

® MO3HAKOMHUTbCA ¢ Tmpumepamu  ucnoib3oBanuss HMKT B
COBPEMEHHOM MUDE;

® [IOJIYYUTh NPEJCTABICHHUS O POOOTU3NPOBAHHBIX YCTPOMCTBAX U UX
UCTIOJIb30BaHUH Ha TIPOU3BO/ICTBE U B HAYYHBIX HCCIICJOBAHUSX.

TexHomorus
Pesynbrarel,  3asBIEHHBIE  00pa30BaTENbHOM  MPOrpaMMOi
«TexHonmorus» mo 6J0KaM CoJIepKaHUs
@opMHUPOBAaHNE TEXHOJOTMYECKOW KYyJIbTYpbl UM  IMPOEKTHO-
TEXHOJIOTUYECKOT0 MBIIIIEHHS 00yJaromuxcs BeIycKHUK HaydnuTCs:
* CJIEJIOBATh TEXHOJOTMHU, B TOM YHCIIE B IPOLIECCE M3TOTOBJICHUS
CyOBEKTUBHO HOBOT'O IIPOAYKTA;
® OLIEHMBATH YCJOBHSI MPUMEHUMOCTH TE€XHOJOTHMH, B TOM YHCIE C
MMO3HIINI SKOJOTMUECKOMN 3aIUIIEHHOCTH,
® MIPOTHO3MPOBAaTh IO  M3BECTHOM  TEXHOJIOIMH  BBIXOAbI
(XapakTepuUCTUKU NPOAYKTa) B 3aBUCUMOCTH OT H3MEHEHHUS
BXOJIOB/TIapaMETPOB/PECYpPCOB, TPOBEPSITH MPOTHO3BI  OIBITHO-



SKCIIEPUMEHTAIBHBIM MyTEM, B TOM YHCJIE CaMOCTOSITEIILHO
IUTAHUPYSI TAKOTO POJIa SKCIIEPUMEHTHI;

B 3aBUCUMOCTH OT CHUTyallud ONTHMH3HUPOBaTh 0a30BbIC
TEXHOJIOTUHM (3aTpaTHOCTh — KadyecTBO), MPOBOJUTH aHAIH3
aIbTEPHATUBHBIX PECYPCOB, COSAUHITH B €AMHbBIN TUIaH HECKOJIBKO
TEXHOJIOTUH  0€3 HMX  BHJIOM3MEHEHHUS JUIL  IOJy4YCHHS
CJIIO)KHOCOCTABHOTO ~ MaTepUAIbHOIO MWK  HH(POPMAIMOHHOTO
IPOIYKTa,

MIPOBOAMTH OIICHKY U UCTIBITAHUE MOJTYYEHHOTO IPOAYKTA;
NPOBOJUTH aHAJIHM3 MOTPEOHOCTEH B TEX MIIM MHBIX MaTEPUATBHBIX
WA MTHPOPMALMOHHBIX MPOIYKTaX;

OINKCHIBATH TEXHOJOTHMYECKOE PEIICHHEe C TIOMOIIBI0 TEKCTa,
PHUCYHKOB, Tpadu4ecKoro u300paskeHus;

AQHATM3UPOBAaTh  BO3MOXKHBIE  TEXHOJIOTUYECKHE  pEIICHHUS,
OTIpPEeAeNATh UX JOCTOMHCTBA M HEJOCTATKU B KOHTEKCTE 33/1aHHOI
CHUTYAINH;

MPOBOJIUTh M AHAIM3UPOBATh pPa3padOTKy W/WIM pealn3aIuio
MPUKJIAJHBIX TIPOEKTOB, MPEIIOIAratonX:

OTpeNeNIeHue XapaKTepUCTHK W  pa3padOTKy MaTepHalbHOTO
NOpOAYKTa, BKJIIOYAs €ro MOJEIMpPOBaHUWE B HMH(OpMAIMOHHON
cpeze (KOHCTpPYKTOpE), BCTpanBaHHe CO3JIaHHOT'O
UH(POPMAIIMOHHOTO MPOAYKTA B 3aJIaHHYIO 000JI0UKY,
U3rOTOBJICHHE HWH(POPMAIMOHHOTO TIPOJIYKTa IO 33aJaHHOMY
ITOPUTMY B 3a/IaHHOM 000JI0UKE;

MPOBOJIUTh ¥ AHAIM3UPOBATh Pa3pabOTKy W/WIU peaH3aIrio
TEXHOJIOTHYECKUX MTPOEKTOB, MPEIIOIararomux:

ONTUMU3AIMIO 33JaHHOTO Ccrocoba (TEXHOJOTHH) MOJyYEeHHUs
TpeOyrolerocs MaTepruaIbHOTO MPOAYKTA (ITOCIIEe €ro MPUMEHEHHS
B COOCTBEHHOM MPaKTHKE),

pa3paboTKy (KOMOMHHMpOBaHWE, HW3MEHEHHUE TapaMeTpOB W
TpeOOBaHUI K pecypcaMm) TEXHOJIOTHH TOTYUYEHHUST MAaTEPHATIBHOTO
¥ MH()OPMAITMOHHOTO TPOIYKTA C 33/IaHHBIMU CBOHCTBAMU;
NPOBOJIUTh M AHAIM3UPOBATh pa3pabOTKy W/WINM peaTn3aluio
MIPOEKTOB, MPENOIaralonuX:



IUTaHUpOBaHKWe  (pa3paboOTKy) MaTepHalbHOTO IPOJYKTa B
COOTBETCTBUU C 3a/layeii COOCTBEHHOW AESITEIBbHOCTU (BKIIOYAS
MOJICTMPOBAHUE B Pa3pabOTKy JOKYMEHTAIUH ),

IJTAaHUPOBaHKe (pa3paboTKy) MaTepUAIBHOTO MPOJIYKTa HA OCHOBE
CaMOCTOSITEJIEHO TPOBEAEHHBIX HCCIICIOBAHUN MOTPEOUTEIBCKUX
UHTEPECOB.

BhITTyCKHUK TTOTyYUT BO3MOKHOCTh HAYUUTHCS:

BBISBISITH U (OPMYyJIUPOBATh  MpoOJieMy,  TPeOYIONIyro
TEXHOJIOTHYECKOTOPCIICHHUS,;

MOJU(DHUIIMPOBATh HMMECIOIIUECS TPOMYKTBI B COOTBETCTBUU C
cUTyalueil/3aka3oM/moTpeOHOCThIO/3a]auell  IESITENbHOCTH U B
COOTBETCTBMM C HMX  XapaKTePUCTHKAMH  pa3padaThiBaTh
TEXHOJIOI'MIO Ha OCHOBE 0a30BOM TEXHOJIOIHH;

TEXHOJIOTU3UPOBATh CBOW OMBIT, MPEICTABISITH HAa OCHOBE
PETPOCHEKTUBHOTO aHall3a W YHH(PHUKAIUU  JCSITEIbHOCTH
OTMCAHNE B BUJIC HHCTPYKIIMH UM TEXHOJOTUICCKON KapTHI.

IIpenmerHsbie pe3yJIbTaThl

[TporpamMMHbIe TpeOOBaHUS K 3HAHUSAM (PE3YJIBTATHI TEOPETUUCCKOM
MTOATOTOBKH):

npaBuiia 0e30macHoi paboThl € AIEKTPOHHO-BBIYUCIUTEIHHBIMU
MaIIMHAMHU U CPEJCTBAMHU /il cOOpa MPOCTPAHCTBEHHBIX JaHHbIX;
OCHOBHBIE BH/JIbI IPOCTPAHCTBEHHBIX JAHHBIX;

COCTaBHBIE YAaCTH COBPEMEHHBIX T€OMH(OPMAITMOHHBIX CEPBHCOB;
npodeccuoHanpHOe TpOrpaMMHOE oOecreueHue st 00paboTku
MIPOCTPAHCTBEHHBIX JAHHBIX;

OCHOBBI U MIPUHIIHIIBI 23POCHEMKH;

OCHOBBI W TIPUHIUIBI PaOOTHl TJI00ATBHBIX HABUTAIIMOHHBIX
criytHUKOBBIX cucteM (ITHCC);

MIPEJICTABIICHHE W BU3YaJIHM3aIUs MMPOCTPAHCTBEHHBIX JTAHHBIX IS
Henpo(heCcCUOHATBHBIX TOJIb30BaTENCH;

npuHIUIE 3D-MoennpoBaHus;

YCTPOMCTBO COBPEMEHHBIX KapTOrpauuecKux CepBUCOB;



MIPE/ICTABICHUE W BU3YaJIU3alUs IPOCTPAHCTBEHHBIX NAHHBIX JIS
HENpOo(eCCUOHANBHBIX  TOJB30BaTeNCl; ¢  AemudpupoBaHue
KOCMHUYECKHX N300paxeHHi;

OCHOBBI KapTorpaduu.

[IporpaMmmHubie TpeOOBaHUS K YMEHHUSM M HaBbIKaM (pe3yibTaThbl

IIPAKTUYECKON IIOJArOTOBKH):

CaMOCTOATENIbHO pelaTh ITOCTABJICHHYIO 3aJa4y, aHaJIUu3upys HU
010U pasi MaTEPHUAIIBI U CPEICTBA JIJIs €€ PEIICHHUS,

CO3/1aBaThb M PACCUUTHIBATH TMOJIETHBINM TUIaH JJi OECHUIIOTHOTO
JIETATEJIBHOIO anmnapara;

00pabaTbIBaTh a3pPOCHEMKY M MOJTy4aTh TOYHbIE OPTOPOTOIIAHbI U
aBTOMAaTH3UPOBaHHbIE TPEXMEPHBIE MOEIN MECTHOCTH;
MoJenupoBaTh 3D-00bEKTHI;

3alMIIaTh COOCTBEHHBIE IPOCKTHI;

BBITNOJIHATH OLU(POBKY;

BBIIIOJIHATH HpOCTpaHCTBCHHI:Jﬁ aHaJInu3,

CO31aBaTh KapThl;

co3iaBaTh HpocTeilline reorpaguueckue KapThl pa3IMdyHOIO
COJIEp/KaHUs;

MOJIEIUPOBATh reorpapuueckue 0ObEKThl U SBICHUS;

MMPpUBOAUTH IMPpUMCEPHbI MPAKTUYCCKOT'O HCITIOJIb30BaHUA
reorpa(lmqecxnx 3HAHUI B PAa3JINIHBIX o0acTsax ACATCIIBHOCTH.

Cucrema OLeHKH J0CTHKEHHS MJIAHUPYEMBbIX Pe3y/bTATOB

OCBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM POrPaMMBbI OCHOBHOI'O

001ero oopazoBaHus

Buabl kouTpoIA:

HpOMe)KYTOLIHHﬁ KOHTPOJIb, HpOBOJII/IMLII\/'I BO BpCMs SaHHTHﬁ;

UTOTOBBI KOHTPOJIb, IIPOBOJMMBIN IIOCJIE 3aBEPLICHUS BCEU
y4eOHOI porpaMMmBbl.

@ opMbI NPOBEPKH Pe3yIbTATOB:

HaOII0ZIcHUE 32 00YJAIOITUMHUCS B MPOIEcce padOThI,



* UTIpHI,
® MHAWBUAYAJIbHBIC U KOJUICKTUBHBIC TBOPYCCKUC pa6OTbI;
* Oecesibl C 00Y4YarOIIMMHUCS U UX POAUTEISIMHU.

dopmbl NOABEeHUS UTOTOB:

® BBINOJHEHUE MTPAKTUYECKHUX PaboT;
® TCCTHI;

® AQHKCTHI;

® 3aMIUTa IIPOEKTA.

WtoroBas arrecranus 00y4arommxcs IpOBOJUTCS MO Pe3ybTa-
TaM HOJITOTOBKHU U 3aLIUTHI IIPOEKTA.

s oneHMBaHUS JI€ATENbHOCTH OOYYarOIIMXCs HUCIOJIb3YHOTCS
MHCTPYMEHTBI CaMO- ¥ B3aUMOOLIEHKH.

ITpumepHble porpamMmsl yueOHbIX mpeameroB, kypcoB (YTII, rae
kak npumep nponucaHo «Keiic 1 — 10 wacos», mocne KpaTkoe
OIHCAaHME, YTO ITO 32 KEHC, ONMMCAHUE II0YACOBOE BBIHOCHM YK€ B CaM
KeHc).



TemaTtuueckoe IJIAHUPOBAHUC

n/n

Pa3nesisl nporpaMmmbl yueOHOTro Kypca

KoJunue-
CTBO
JacoB

Oo0pa3oBartesibHasl 4YacTh

3HakomcTBO. Texuuka 0e3omacHoctu. BBogHoe
3ansTue («MeHss Mup»).

BBenenue B reonH(opMaiioHHbIE TEXHOIOTHH.
Ketic 1:

«CoBpeMeHHbIe KapTsl, win Kak onucarts
3emito?». Keilic 3HakoMuT o0yyaromuxcs ¢
Pa3sHOBUAHOCTSMU JIaHHBIX. Pemras 3anady kelica,
oOyyaroImuecst MPOXOoAT CIEIYIOLINe TEMAaTUKU:
KapThl U OCHOBBI MX ()OPMHUPOBAHUS; U3yUCHHE
YCIIOBHBIX 3HAKOB M MIPUHIUIIOB UX OTOOPAKEHUS
Ha KapTe; CUCTEMbl KOOPAMHAT U IPOEKLIUH KapT,
UX OCHOBHBIE XapaKTEPUCTUKU U BO3ZMOKHOCTH
MPUMEHEHHUS; MaclITad U JIp. BCIIOMOTraTeJIbHbIE
MHCTPYMEHTHI (POPMUPOBAHUS KAPTHI.

Keiic 2: «I'mobansHOe mo3unimonuposanue “Haiian
ce0st Ha 3eMHOM IT1ape”’».

HecMmotps Ha TO, 4TO HaBUTaTOpPhl U CIIOPTUBHBIE
TPEKEphl CTAIM HEOTHEMJIEMOM YaCThK HaIEH
KHU3HH, MaJO KTO 3HAeT MPHUHLUUI UX PaboTHI.
[Ipoiins keiic, oOydJaronuecss Y3HAIOT PO
[TIOHACC/GPS  —  npuHuumsl  paboTHl,
HCTOPHUIO, COBPEMEHHBIE CHCTEMBI, IIPUMEHEHUE.
IIpumeHneHue orrepoB. Busyanusanus TEKCTOBBIX
JAaHHBIX HA KapTe.

Coznianue KapTbl MHTEHCUBHOCTH.




dotorpaduu 1 maHOPaMBI.

Pa3znen, nocBAIEHHBINA UCTOPUN U IPUHIUIIAM
co3nanus pororpaduu. O0ygaronmecs
MO3HAKOMSITCS C TEXHUKOW CO3JIaHHS
¢dororpaduu, MO3HAKOMATCS C BO3MOKHOCTSIMHU
npuMeHeHus GoTtorpadun Kak cpeacTBa Co3aaHuUs
4ero-auoo.

OcHoBsl a3podoTtochéMku. [Ipumenenue
OeCcNIMIIOTHBIX aBUALIMOHHBIX CUCTEM B
aspodorocrémke. Keiic 3.1: «/[ns gero Ha camom
Jiesie Hy»KeH OCCIUIIOTHBIN JIeTaTeIbHbIN
armapar?.

OOBEMHBII Kelic, KOTOPBIH 03BOIUT
00y4aroIyUMCsi OCBOUTH HOJHYIO
TEXHOJIOTHYECKYIO LIENIOUKY, UCIIOIb3YEMYIO
KOMMEPUYECKUMHU KOMIIAaHUSAMH. Y CTPONCTBO U
npuHIUNb! GyHKmonupoBanus BIIJIA, ocHOBBI
¢$oTo- ¥ BUJICOCHEMKH U IPUHIUIIOB TIepeiaun
uHpopmanuu ¢ BIIJIA, 06paboTka JaHHBIX ¢
BIUTA.

29

Keiic 3.2: «M3MeHeHue cpeibl BOKPYT MIKOJIBD.
[Tponomxenue keiica 3.1. OOyuatroiuecs, UMes B
CBOEM PaCHOpsKEHNUH 3JIEKTPOHHYIO0 3D-Mozens
IIKOJIBbI, TPOJOJIKAIOT BHOCUTh U3MEHEHUS B
MIPOJIYKT C IENBbI0 OJ1aroycTpoiicTBa paiioHa.
OO6yyaronuecs MpoJoJKaT COBEPIIEHCTBOBATh
CBOM HaBbIK 3D-MoznenupoBaHus, 3aBepias
MPOEKT.

10

IToaroroBka 3alUTHI IPOEKTA.

3amuTa NpoeKTOB.




9 JaxmrounTenbHoe 3ausatue. [loaBeaenne nToros 2
paboTHI.

O01mme MoJI0KeHus

IIporpamma  «l'eonH(pOpMalMOHHBIE  TEXHOJOTMH»,  SABIAACH
HEOOXOJMMBIM ~ KOMIIOHEHTOM  oOmiero  oOpa3oBaHHsI  BceX
o0yyaromuxcs, MpeloCTaBIsieT UM BO3MOXKHOCTb INPUMEHSATh Ha
IIPaKTUKE 3HaHWsS OCHOB Hayk. IIporpamma sBisercs (hakTudyecku
CANHCTBCHHBIM IIKOJIbHBIM y‘Ie6HLIM KYpCOM, OTpaXarolM B CBOEM
COJZIepKaHUU OOLMe NPUHIMIBI [peodpa3yroleil AesaTelbHOCTH
YeJIOBEKA U BCE aCIEeKThl MaTepualbHON KynbTyphl. Kypce HanpasieHn
Ha OBJIaJieHue 00y4YaroIMMHUCS HAaBbIKAMU KOHKPETHOM IpeaMeTHO-
npeoOpasyrouieil 1esTeIbHOCTH, CO3[JaHHe HOBBIX LIEHHOCTEH, 4To,
HECOMHEHHO, COOTBETCTBYET MOTPEOHOCTSM pa3BUTHUA obOuiecTBa. B
pamkax «TeXHOIOTHI» MPOUCXOANUT 3HAKOMCTBO C MUPOM Ipodeccuit
U opueHTauus oOyyaromuxcsi Ha paboTy B pasiIMuHBIX cdepax
OOIIIECTBEHHOTO MPOMW3BOJICTBA. TeM camMbiM OOecreuynuBaeTCs
[IPEEMCTBEHHOCTh ~ Iepexoja olywaroumxcs OT o0mero K
npodeccHOHATLHOMY 00pa30BaHUIO U TPYIOBOU AEATEIbHOCTH.
[Tporpamma npeaMeTa «TexHomorus» obecrieunBaet
¢dopmHpoBaHHE Yy OOYYArOIIMXCS TEXHOJOTHYECKOTO MBIIUICHUS.
Cxema TEXHOJOTMYECKOro MbIIUIEHUsI (MMOTPeOHOCTh — LEdh —
CIoco0 — pe3ynbTaT) IMO3BOJIAET Haubojiee OpPraHUYHO pelaTh
3ajaud  YCTAaHOBJIGHUS CBsI3€ MeXIy 0Opa3oBaTeNbHBIM U
KN3HCHHBIM TPOCTPAHCTBOM, O6p330BaTeJ'IBHI)IMI/I pe3yiabTaTaMu,
MOJTyYEHHBIMU MIPH U3YYEHUHU PA3IUYHBIX MPEAMETHBIX obnacTeld, a
Tak)ke COOCTBEHHBIMU 00pa30BaTeIbHBIMU PE3yIbTaTaMU (3HAHUSIMU,
YMEHHSIMH, YHHUBEpPCAIbHBIMU Y4Y€OHBIMU JACUCTBUAMH U T. 1.) U
KM3HEHHbIMU 3anauamMu. Kpome TOro, cxema TEXHOJIOTHYECKOTO
MBILIUIEHUS] T03BOJIIET BBOJIUTH B 00pa3oBaTelbHBIA IPOLECC
CUTYyallUH, JAOUIME ONbIT NPHUHATHUS NMPAarMaTUYHBIX PELICHUH Ha
OCHOBE COOCTBEHHBIX 00pa30BATENbHBIX PE3yIbTATOB, HAUMHAS OT
pemieHust  OBITOBBIX BOINPOCOB M 3aKaHYMBasi PpEILIEHUEM O
HalpaBlICHUSAX  MPOJODKEHUS  00pa3oBaHUs,  IOCTPOCHUEM



KapbepHBIX M KM3HEHHBIX IUIaHOB. TakuMm oOpa3oMm, mporpamma
«["eonndopmaruka» mMo3BoisgeT cHOPMUPOBATH Yy OOYUAIOIIMXCS
pecypc MPaKTUYECKMX YMEHUH U OIbITa, HEOOXOIUMBIX JIJIsl pa3yMHOMN
OpraHu3aly COOCTBEHHOW JKU3HU; CO3MAET YCIOBMS AJIS Pa3BUTHS
WHHUIIUMAaTUBHOCTH, I/I306peTaT€HLHOCTI/I, T'MOKOCTH MBIIIJIEHHUS.

Y4eOHO-BOCTUTATEIBHBIN MPOLIECC HANpaBIieH Ha (POPMHUPOBAHUE U
pa3sBUTHE paA3JIMYHBIX CTOPOH OOyYaroIMXcs, CBA3aHHBIX C
peanu3zanuell Kak MX COOCTBEHHBIX WHTEPECOB, TaK M HHTEPECOB
okpyxaromero mupa. Ilpu 3ToM rubKOCTH IPOrpaMMbl MO3BOJISIET
BOBJIEYb OOYYAlOIUXCA C Pa3IMYHBIMU CHOCOOHOCTAMHU. bosnbmioit
00BEM MPOEKTHBIX PAOOT MO3BOJISET YUECTh HHTEPECH U 0COOEHHOCTH
JUYHOCTU  KaXJIOro oOydaromierocs. 3aHATHS OCHOBAaHbl Ha
JMYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJIOTUSAX OOyuYeHHs, a TakKkKe
CHCTEMHO-/I€ATEJIbHOCTHOM MeTOie 00yueHus.

JlaHHas mporpamma npejrosiaraeT BapuaTUBHbIN MOJIXOM, TaK Kak
B 3aBUCHUMOCTH OT OOyYaromierocsi IMO3BOJSET YBEIMYUTh WIH
YMEHBIIUTh 00BbEM TOM MJIM MHOM T€MbI, B TOM YHCIIE U CI0KHOCTD, a
TaK)Ke€ NOPAIOK IMPOBENCHUS 3aHATHH.

OcHoBHOe cogepkaHue Y4eOHbIX PEIMETOB HA YPOBHE
OCHOBHOTI'0 00111er0 00pa30BaHUA

Ha mpotsbkenun kypca mporpamMmbl 00ydaroImuecs MO3HAKOMSITCS C
Pa3IMYHBIMU T€OMH(OPMAllMOHHBIMU CHCTEMaMH, Y3HAIOT, B KaKHX
o0nacTax NpUMEHseTCs TeoMH(pOpMaTHKa, Kakue 3aJadyd MOXKET
peniaTh, a Tak’Ke€ CMOT'YT CaMH IPUMEHSThH €€ B CBOEH MOBCEIHEBHON
xu3Hu. O0yyaromuecs 6a30BO YCBOSIT IPUHLIUIT TO3ULIMOHUPOBAHUS
¢ momompbio ['HCC. VY3HamOT, Kak MOXHO OpTraHH30BaTh cOOp
CIYTHUKOBBIX JAHHBIX, KAK OHU MPEJICTABIISAIOTCS B TEKCTOBOM BHJIE
U KaKk UX MOXHO BU3yaJIU3UpoBaTh. B pamkax mporpammbl BbIOEpYT
MIPOEKTHOE HalpaBJeHHe, Hay4yaTCsl CTaBUTh 3a/ayd, MCCIEN0BaTh
npo0iieMaTuKy, IUIAHUPOBATh BEACHHE TMPOEKTa M TPAMOTHO
pacnpenenaTb pojau BHYTPH KOMaH/IbI.

OOyuarommecs CMOTYT IMO3HAKOMUTHCS C UCTOPUEH MPUMEHEHUS
OECMUIIOTHBIX JIETATENBHBIX AamNnapaToB. Y3HAIOT O COBPEMEHHBIX
OECMUIOTHUKAX, CMOTYT PEIINTh PA3IMIHBIC 33/1a4H C UX MTOMOIIBIO.
VY3HatoT Takke W 00 OCHOBHOM YCTPOHMCTBE COBPEMEHHBIX



OecriunoTHbIX cucteM. OOyuaromuecss Y3HaKOT, Kak Cco3Aaércs
noJETHOE 3a/1aHue UIsd OecMIOTHUKOB. Kak Mpou3BOANTCS 3amyCcK U
nanpHelmas chbéMka ¢ noMouiplo BAC. A Takke Mmojydar Takue
pe3ynbTaThl ChEMKHU, Kak OpTO(POTOIUIAH U TPEXMEPHbIE MOJIEIH.

OOyuarommecst yriryosTcs B TEXHOJIOTHIO 0Opa0OTKH T'€0JJaHHBIX
myTéM aBTOMAaTU3HUPOBAHHOTO MOJICIIMPOBAHUSI OOBEKTOB MECTHOCTH.
CaMOCTOSATEIbHO CMOTYT BBIIIOJIHUTH ChEMKY MECTHOCTH IO
nonéraomy 3aganuto. Cozmanyt 3D-moaenu.

OOyyaronrecs O3HAKOMSTCS C PA3IMYHBIMU  YCTPOHCTBAMU
MPOTOTHUITMPOBAHUS. Y3HAIOT O0IIME MPUHIMIIEI PabOThI YCTPOUCTB,
chepbl UX TPUMEHEHUS U TMPOIYKTHl JEATEIBHOCTH JAaHHBIX
ycrpoiictB. OOyuaromuecss HaydaTcsi TOTOBUTH 3D-momenu st
MeYaTH C IOMOIIBIO AKCIIOPTA TaHHBIX. J{OMTOTHAT MOAETH IO TAaHHBIM
a’poPOTOCHEMKH C MIOMOIILBIO PyYHOTO MojenupoBanus. [Ipumensr
yCTPOICTBA U1 IPOTOTUIIHUPOBAHUS 7S TIEUATH 3aaHHUS.

OOyuaromyecss M3y4aT OCHOBBI B IIOJATOTOBKE IPE3EHTALUU.
Cozmanyr e€. IloaroToBSITCS K TPEICTABICHHIO PEATM30BAHHOTO
npototuna. Ilpeacrassat ero, 3amuiiast MpoeKT.

[TprMepHBIii yueOHBIH MIaH OCHOBHOTO 00111ero 00pa3oBaHus

[TpumepHsblif  KaneHgapHbld  yueOHbI rpaduk Ha 2019/2020
y4eOHBIN ToJ

Ilepuon o0yuennss — ceHTAOpb-Mail.

KosimuecTBo yueOHBIX Heftes1b — 34.
KoanyecTBo yacoB — 68.

Pexxum npoBeeHus 3aHATHIL: 2 pa3a B HENEIIO.

[lpa3nHuyHble W BBIXOAHBIE JHU (IO IPOU3BOACTBEHHOMY
KaJICHJIapIo TIPH IIECTUIHEBHON pabouelt Hepene):

Kanukyasipusblil nepuon:

Ne | Mecsin | @opma | Koaso| Tema 3ansitus ®opma KOH-
n/n 3aHATHSA| YaCOB TPOJIs
1 | Cenrs6ps| JI/IIP 2 3HAKOMCTBO. becena
TexHuka
0€30MacHOCTH.




BBomHoe 3aHsiTHE
(Mensist Mmup+).

CeHTs0pb

JI/IIP

Heo0xoaumocTts
KapThl B
COBPEMEHHOM MHUDE.
Cdepsl npuMeHEeHHMS,
MEPCIIEKTHBBI
HCIIOJb30BaHMSs
KapT.

becena

CeHTs0pb

JUIIP

BekTopHbie 1aHHbIE
Ha KapTax.
3HAKOMCTBO C BEO-
I'"C. [Ber kak
aTpuOyT KapThl.
3HAKOMCTBO C
KapTorpadguueckumMu
OHJIAMH-CEPBHUCAMH.

becena

CeHTs0pb

JU/TIP

Cser u uBert. Poib
1Bera Ha kapre. Kak
3aCTaBUTH IIBET
pabortathb Ha ce0s?

Becena

OxkTs0ph

JU/IIP

Co3nanue u
myoIuKaIus
CcOOCTBEHHOM KapThl.

JemoncTpanms
pemenus
Keiica

OxkTs0ph

JU/IIP

CucreMsl
[JI00AJIBHOTO
MO3UIIMOHUPOBAHUS.

becena




OxTa0pb

JUTIP

IIpumeHeHune
CIIyTHUKOB JUIs1
ITO3ULIMOHUPOBAHUS.

JeMmoncTpanus
perenus
Kelica

OKTs10pb

JU/IIP

Ucropus dhortorpadum.
dotorpadus Kak
croco0 M3y4YCHUS
OKPY’KaIOIIEero MUpa.

becena

Hos6pp

JUTIP

XapakTepucTuKu
¢doToanmaparos.
ITonmyuenune
Ka4eCTBEHHOTO
(dhoTOCHUMKA.

Becena

10

Hos6pn

JUIIP

Co3nanue
cheprueckux
naHopaMm. OCHOBHBIE
MOHSTHSL.
HeoOxonumoe
obopynoBaHue.
TexHuka CBEMKH
cheprueckux maHopam
pa3IM4YHON
arnmapaTrypou.

becena

11

Hos6ps

JI/ITP

Coznanne
chepruyecKux maHOpaM.
CmmBKa IOJYyYEHHBIX
dortorpaduii.
Koppeknus u peryms
IIaHOpaM.

TecTtupoBanue

12

JlexaOpb

JUTIP

dororpamMmeTpus U ee
BIIUSIHUE HA
COBPEMEHHBIN MUD.

becena




13

JHexalpb

JUTIP

CueHapuu CbeMKHU
00BEKTOB IS
MOCIICAYIOIIETO
IIOCTPOEHUS UX B
TPEXMEPHOM BUJIE.

Bbecena

14

Jlexabpb

JUIIP

[TpuHIMT  TIOCTpOCHUS
TPEXMEPHOTO
HU300paKCHUS Ha
KomrbioTepe. Pabora B
(oTorpaMMeTpUIECKOM
1o - Agisoft
Metashape 17001
AHAIOTHYHOM.
OG6paboTka OTCHSATOTO
Marepuaa.

becena

15

Hexabpb

JU/TIP

becniunoTHuk B
reouH(opmMaTuke.
YerpoicTBo U
MIPUMEHEHUE JPOHA.

Becena

16

SluBaps

JUTIP

Texunueckue
ocobennoctu BITJTA.

becena

17

SHBape-
®deBpaib

JU/IIP

[InnoTupoBanue
BIUIA.

TectupoBanue

18

®despanb

JUTIP

Hcnonbp3oBanue
OeCIMIOTHHAKA IS
CHEMKHU MECTHOCTH.

JemoncTpanus
pelieHus
Kelica

19

Maprt

JU/TIP

Bozuukaroniue
poOIeMbI npu
CO3JaHUuN 3D-
moneneii.  CrocoObl
peIaKTUPOBAHUS

becena




TPEXMEPHBIX

MOJEIIEH.

20 [ Mapr JUTIP Texnonoruu becena
MPOTOTUITHPOBAHUSI.
VYcerpoiictBa TSt
BOCCO3IaHUs
TPEXMEPHBIX MOJCIICH.

Pa6ora c 3D-
MIPUHTEPOM.

21 | Mapt JI/TTP dusnueckue u | TectupoBanme
XMMHUYECKHE CBOWMCTBA
miactuka g 3D-
MpUHTEpA. [Teuats
TPEXMEPHOH  MOJEIHN
IITKOJIBL.

22 | Mapr JU/TIP Pa6ora B IIO mna | becena
PY4YHOTO
TPEXMEPHOTO
MOJICIUPOBAHUS  —
ScetchUP WK
AQHAJIOTUYHOM.

23 | Anpens | JU/TIP DKCOPTHPOBaHUE becena
TPEeXMEpHBIX (HaitiIoB.
IIpoexTupoBanue
COOCTBEHHOM CLIEHBI.

24 | Anipenn JUTIP [TeuaTs MOzEN Ha becena

3D-npunTepe.
Odopmnenue
TPEXMEpPHOU




BELIECTBEHHOM
MOJICIIN.

25 | Maii I1P 3 |I[MoaroroBka 3amuThl
MIPOCKTA.

26 | Mait I[P |2 |3ammTa NpoeKToB. JlemoHcTpanus
penieHus
KeHCoB

27 | Mait JUTIP |2 | 3akirouuTenbHOE

3agsatue. lloaBemenue
UTOTOB paboTHI.
[Tnanms! o qopaboTke.

Cucrema yc10Buii peaaiu3anui OCHOBHOM
o01meodpa3oBaTeJbHONH NMPOrPaMMbI

Ornucanue KaJPOBBIX YCJIOBUU peanmn3anun OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMBbl OCHOBHOTO 00Iero o0Opa3oBaHus
(onucaHue KOMIETEHIUI HACTABHUKA)

HacraBuuk nporpammsl «I'eonHdopmarukay paboTaeT Ha CThIKE
CaMbIX aKTyaJbHBIX 3HAaHUH MO HANPABIIEHUIO T€ONPOCTPAHCTBEHHBIX
TEXHOJIOTUH, a TakKkKe TEHEPUpPYET HOBBIE IOJAXOJbl MU PELIEHUS,
BOIUIONIAS UX B peasibHbIe MPOeKThl. HacTaBHUK sIBJII€TCS TPaMOTHBIM
CHEIUATUCTOM B 00JaCTH T€OMH(POPMAIMOHHBIX CUCTEM, CICIUT 3a
HOBOCTSIMM CBOEH OTpacii, U3y4yaeT HOBbIe TexHonoruu. Obnamaer
HaBbIKAMU TIPOEKTHOM JESATENIbHOCTH, BHEApSs €€ NPUHLMUIIBI B
MpoIIeCcC 00yUEHUS.

HacraBHuk B paBHO# cTemeHH o007aJaeT KaK CHCTEMHOCTBIO
MBILUICHUS], TaK U JyXOM TBOPYECTBA; MOOWIJIEH, yMeeT paboTaTh B
KOMaH/Ie, KpUTHYECKH MBICJIUTh, aHAJIM3UPOBATh U 0000IATH OIIBIT,
TE€HEpPUPOBATh HOBOE, YMEET CTaBUTh 33Ja4d M pelaTh MX, a TaKKe
paboTaTh B YCJOBUSAX HEOINPEACIEHHOCTH W B PaMKax IMPOEKTHOU



napaaurmel. [loMrMoO 3TOro, HacTaBHUK 00JIaZlaeT Meaaroruyeckoi
Xapu3Mou.
Keiicbl, Bxoasimye B NpOrpaMmmy

OcHoBHBIE pa3je/ibl IPOrpaMMbl Y4eOHOI0 Kypca

1. BBeneHue B 0OCHOBBI re0OMH(GOPMAIIHOHHBIX CHCTEM H
NMPOCTPAHCTBEHHBIX JAHHBIX.

OOyuaronmecss TO3HAKOMSTCS C PA3IMYHBIMH ~ COBPEMEHHBIMH

reonH()OpMallMOHHBIMU CHUCTEMaMH. Y3HAIOT, B KaKuUX O01acTax

MpUMEHsAETCST TeoMH(POpPMATHUKa, KaKUe 3a/layd MOXKET peliarh, a

TaKkKe Kak oOydyaromiyecss MOTYT caMU IpPUMEHSITb €€ B CBOEH

MMOBCETHEBHOM KU3HU.

2. Ypok padorsi ¢ IJIOHACC.

OOyuaronmecss 0a30BO  YCBOSAT NPUHIMIT MO3HUIIMOHUPOBAHUS C

nomomipto ['HCC. V3HaoT, Kak MOXHO OpraHuzoBaTh cOop

CIYTHUKOBBIX JAHHBIX, KAK OHU MPEJICTABIISAIOTCS B TEKCTOBOM BHJIE

1 KaK UX MOXKHO BHU3YyaJM3HPOBAThH.

3. BbI0Op NpoeKTHOro HANIPaBJICHUS U pacnpeaeleHHe PoJiei.
Br16op npoexTHOro HampasneHus. [loctanHoBka 3a1auu.
Hccnenosanue npodiemaruku. [InanupoBaHue npoexTa.
Pacnpenenenue ponei.

4. YcTpoicTBO M NIPUMEHeHNe 0eCINJIOTHUKOB.

OOyuaromuecss TO3HaKOMSTCS C wuctopueid mnpumenenus bBAC.

VY3nHator 0 coBpemeHHbIX bAC, Kakue 3aJlayl MOYKHO peniaTh ¢ UX

ITOMOIIBIO. ¥Y3HAKOT TAK)K€ OCHOBHOE YCTPOKCTBO coBpeMeHHbIX bAC.

5. OCHOBBI CbEéMKH ¢ 0€CIMIIOTHUKOB.

OOyuaromuecs y3HarT, Kak co3aaéres nonérHoe 3ananue 1t bAC.

Kaxk npousBoautes 3amyck U gajipHenmas cbémka ¢ nomompo bAC.

A Takxke Kakuhe pe3yibTaThl MOXKHO TMOJYYUTh M KaK 3TO CHENaTh

(momydenne  oprodoToruTaHa W TpEXMepHOW  Mojenw). 6.

YrayoaéHHoe H3y4YeHHe TEXHOJOrMil 00padOTKH TreoJaHHbIX.

ABTOMATHU3UPOBAHHOE MOJICIUPOBAHNE OOBEKTOB MECTHOCTH C

nomorbio Agisoft PhotoScan.

7. COop reogaHHbIX.



AdpodoTochéMKa, BBINOIHEHUE ChEMKH MECTHOCTH IO MOJIETHOMY
3aJJaHHUIO.
8. Oo0paborka u ananu3 reogannbix. Coznanue 3D-moaenen.

9. U3ydeHue ycTpoiicTBa /sl IPOTOTHUIIMPOBAHUS.

O3HaKOMIJICHHE c YCTPOMCTBAMU MIPOTOTUIIMPOBAHHS,

MPEeAOCTaBICHHBIMU O0y4Jarommmcs. OOyJaroniiuecs: y3HaroT o0mue

MPUHIIAITB pa0OTHI YCTPONCTB, a TaK)Ke KOTJla OHHM MPUMEHSIOTCS U

YTO C UX MOMOILBI MOYXHO MOJIYYUTh.

10.IToaroTroBKa JaHHBIX /ISl YCTPOMCTBA NPOTOTHIIUPOBAHMS.
[ToaroroBka 3D-Mojeneid, SKCOPT AaHHBIX, MOJTOTOBKA 3aJaHUI
I10 TIeYaTH.

11.IIporoTunpoBaHue.

[Ipumenenue yctpoiicTB nporotunupoBanus (3D-npunTep).

12.1TocTpoenne NMPOCTPAHCTBEHHBIX CI[CH.

JlomoyiHeHWe MOJIeNe MO0 JaHHBIM a3pO(POTOCHEMKH C ITOMOIIBIO
PYYHOTO MOJEIMPOBAHUSA U MOJArOTOBKA K I€YaTH Ha YCTPOMCTBax
npororunupoBanus. 13. IloaroroBka npeseHTanuii.

N3y4yeHne oCHOB B OArOTOBKE npe3eHTanuu. Co3nanue
npeseHTaluu. [IonroroBka K mpeicTaBiIeHUI0 peaTu30BaHHOTO
MPOTOTHUIIA.

14. 3amuTa NpoeKToB.

[IpencraBienue peain30BaHHOTO MPOTOTHUIIA.

No Bcero
Pazngesnbl nporpaMMbl y4eOHOI0 Kypca
n/n 4acoB
1 3nakomcTBO. Texnuka oesonacHocTu. Beognoe 2

3ansTue («MeHsist MUP»).

2 Bgenenue B reouHGopManHOHHbIE TEXHOJIOTHH.
Keiic 1: «CoBpemenHblie kapThl, niaun Kak
onucaTb 3emiaio?».

Heo6xoauMocTh KapThl B COBPEMEHHOM MUDE.
2.1. | Cdhepsl npuMeHEHHMS, TIEPCIIEKTUBBI UCTIOJIb30BaHUS 2
KapT.




BekropHple qaHHbIC HAa KapTax. 3HAKOMCTBO ¢ Beo-

2.2. |TUC. lleT kak arpuOyT KapThl. 3HAKOMCTBO C
KapTorpapuuecKuMH OHJIaiH-CepBUCAMH.

93 Cser u uBet. Poisib 1Beta Ha kapre. Kak 3actaButh
1BeT padorarh Ha ceOs?

2.4. | Co3nanue u myOauKamus COOCTBEHHON KapThl.

3 Keiic 2: «I'100a71bH0€ NO3UIIHOHUPOBAHME
“Haiiam ce0s1 HA 3¢eMHOM HIape”».

3.1. | Cucremsl r100a5HOTO O3UIIMOHUPOBAHUS.

3.2. |I[IpuMeHeHHE CIIyTHUKOB ISl TO3UIIMOHUPOBAHUSL.

4 doTtorpapuu ¥ NAHOPAMBI.

41 Hctopus dpotorpadun. @otorpadus kak crnocod
U3YUYEHUS OKPYKAIOIEro MUpa.

49 Xapakrepuctuku ¢oroarnmnapatos. [loaydyenne
KayeCTBEHHOI0 ()OTOCHUMKA.
Co3nanue chepuueckux nanopam. OCHOBHbIE
nouatus. HeoOxoaumoe obopynoBanue. TexHuka

4.3. | cpémKu chepruecKkux MaHopaM pa3IudHOMN
anmaparypoi (kamepsl cMapT(HOHOB O€3 IITaTUBOB,
1udpoBsie GoTOANIAPATHI CO IITATUBAMU U T. J1.).
Co3nanue cepuueckux nanopam. CrimBka

4.4. | monyuenHsix potorpaduii. Koppexuus u perymib
MaHOPaM.
OcHoBbl a3podoTochémku. Illpumenenne BAC
(0ecnWIOTHBIX ABUALIMOHHBIX CHCTEM) B

5} aspodorocrémre (Keiic 3.1: «/lns yero Ha camom

AeJie Hy>KeH 0eCIUJI0THBIN JieTaTeJIbHbII
annapar?»).




5.1

dortorpammeTpusi U e€ BIUSHUE HA COBPEMEHHBII
MHUD.

Cuenapun Cb€MKU 00BEKTOB JIJIS1 TIOCIICTYIOIIIETO

52 IIOCTPOCHHS UX B TPEXMEPHOM BH/IE.
[TpunHuMI TOCTPOCHUS TPEXMEPHOTO N300paKEHHUS

53 |H@KoMmbioTepe. Pa6ora B hoTorpammeTpuyeckom
ITO — Agisoft PhotoScan win aHagoruuHoOM.
O0paboTka OTCHATOrO MaTepuaa.

54 becmiiotHuk B reonHdopmaTuke. Y CTpOMCTBO U
MIPUMEHEHHUE JPOHA.

5.5. [ Texumueckue ocobennoctu bITJIA.

5.6. |IIunorupoBanue BITJIA.

5.7. | Ucnonp3oBanue OECMUIOTHHKA IS CHEMKHU
MECTHOCTH.
Bo3znukarouue npoGiemsl npu cozganuu 3D-

5.8. | mogmeneii. CrtocoObI perakTHPOBaHUS TPEXMEPHBIX
MOJICIIEH.
TexHOoJIornK NPOTOTUIIHPOBAHUS. Y CTPOHUCTBA [

5.9. | Boccozmanus TpéxmMepHbIX Mozeneit. Pabota ¢ 3D-
IIPUHTEPOM.

510, PusnyecKkue 1 XUMUYECKUE CBOMCTBA IJIACTUKA JUISI
3D-npunTepa. [leyats TpEXMEPHOI MOIETH TIIKOJIHI.

6 Keiic 3.2: «A3meHeHHe cpeibl BOKPYT HIKOJIbI».

6.1 Pa6ora B [10 a5 pyyHOro TpEXMEPHOTO
moaenupoBanus — SketchUp unu aHanoruyHom.

6.2 DKCMOPTUPOBAHUE TPEXMEPHBIX (PaiiioB.
[TpoexTrpoBaHre COOCTBEHHOM CIICHBI.

6.3 [Teuats Mmonenu Ha 3D-npunaTepe. OdopmneHne

TPEXMEPHON BEIIECTBEHHON MOJEIIH.




7 [ToaroToBKa 3aImMTH TPOEKTA. 3

8 3amuTa MpoOeKTOB. 2

3akmounTtenbHOe 3aHaThe. [lonBeaeHne UTOoroB
pabotsl. [mansl o mopaboTke.

Keiic 1. CoBpemennbie kapThbl, uiu Kak onucarsb 3emiiio?
Ketic 3HaKOMUT 00ydJarONIMXCS ¢ PAa3HOBUIAHOCTSAMH JTaHHBIX. Pernas
3ajadyy Kekca, oOyuaroluecss HPOXOJAT CIEAYIOIUE TEeMaTHKU:
KapThl U OCHOBBI X ()OPMHUPOBAHUS; U3YUYCHHE YCIOBHBIX 3HAKOB U
MPUHLMIIOB HX OTOOpaXEHMsI Ha KapTe; CHUCTEMbl KOOpJIMHAT U
MPOEKIMH KapT, UX OCHOBHBIE XAPAKTEPUCTUKH U BO3MOKXHOCTH
IPUMEHEHMs; MaclTad M Jp. BCHOMOraTelbHble HHCTPYMEHTHI
(dbopmMHupOBaHUs KapTHI.

Keiic 2. Tjo06anbHoe NO3MUMOHUPOBaHUE

«Haiiam ce0s1 Ha 3eMHOM HIape».
HecMoTpst Ha TO, 4TO HAaBUraToOpsl M CIIOPTUBHBIE TPEKEPHI CTAIN
HEOTHEMJIEMOM YacCThIO HAIllel >KM3HHU, MAJIO KTO 3HAET MPUHIIUI UX
pab6ortsl. [Ipoiins keiic, obyqaronuecs: y3uaoT npo ['JIOHACC/ GPS
— [OpuHUOUOB  pabOTBl, MCTOPHUIO, COBPEMEHHBIE CHCTEMBI,
npuMeHenue. I[IpuMenenune inorrepoB. Busyanusamusi TEKCTOBBIX
JaHHBIX Ha KapTe. COBI[aHI/Ie KapTbl MHTCHCUBHOCTHU.

Keiic 3.1. Aspodorocbémra. «Ij1s1 4ero Ha caMoMm JeJjie HyKeH

0eCNMJIOTHBIN JeTaTeJIbHBIN anmapar?».
OOBEMHBIN  Keic, KOTOpBIH TO3BOJUT OOYyYaroIIUMCS OCBOUTH
MIOJIHYIO TEXHOJIOTHYECKYIO LIENIOUKY, HCIIOJIB3YEMYIO
KOMMEPUECKMMH  KOMIIAHUSAMHU.  YCTPOWCTBO M INPUHIUIBI
¢byakunonupoBanus BIIJIA, OcHoBbl (OTO- W BHICOCHEMKH U
npuHIUnoB nepefaun uHopmarnuu ¢ BIUIA, o6paboTka naHHBIX C
BIUIA.

Keiic 3.2. U3meHeHue cpeabl BOKPYT LIKOJIbI.

[Ipomomkenne kerica 3.1. OOyuwaromuecs, HUMesI B CBOEM
pacCHOpsKEHUM  3JIEKTPOHHYI0 3D-Mojenb MIKOAbIL, MPOJOJIKAIOT



BHOCUTbh U3MEHEHUS B MPOJAYKT C LIEJbI0 0JaroycTpoicTBa paiioHa.
OOyuvaromuecss MPOJOHKAIOT COBEPIICHCTBOBATh CBOM HaBBIK 3D-
MOJEIIMPOBAHNS, 3aBEPILAst IPOEKT.

MatepuanbHO-TEXHUYECKUE YCIOBUS pealln3allii OCHOBHOM
o0pa3oBaTenpHOMN NporpaMMbl (110 CYTH, 00bEIMHEHUE BCEX
pEeCypCcoB, IPOIMUCAHHBIX B KEHCaX).

Cnucok 060pynoBaHust
Komnbrorepusbiii kiaacc UKT

e M®YV (mpunrep, ckaHep, kornup) Munumanesabie: popmar A4,
JIa3epHbIH, 4/0, 1 mrT.

e HoyrOyk HacTaBHUKa C HpPEIYCTaHOBJIEHHOW ONepanMoHHON
CHCTEMOH, oucHBIM  TpOrpaMMHBIM  OOecredeHueM
MIPOU3BOIUTEIILHOCTH mporieccopa (to tecty PassMark — CPU
BenchMark http://www.cpubenchmark.net/): ne menee 2000
eMHUI], 00bEM ornepaTuBHON mamsTH: He MeHee 4 ['0; 00bEM
Hakorurenss SSD/eMMC: ne menee 128 I'6; [10O ans mpocMoTpa
U PEelaKTUPOBaHMS TEKCTOBBIX JIOKYMEHTOB, 3JEKTPOHHBIX
TaOJUI] W Tpe3eHTaluil pacnpocTpaH€HHBIX (GopmaTto (.odt,
txt, .rtf, .doc,

.docx, .ods, .xls, .xIsx, .odp, .ppt, .pptx)., 1 mr.

e HoytOyk C mnpenyCTaHOBJICHHOM OMEpPallMOHHOW CHUCTEMOMH,
oucHpIM mporpaMMHBIM oOecriedenueM . HoyTtOyk: He Huxke
Intel Pentium N (wnu Intel Celeron N), e Hmxe 1600 MI'm,
1920x1080, 4Gb RAM, 128Gb SSD; mnpou3BOIUTEIHHOCTH
npoueccopa: He MeHee 2000 egunun; IO nns mpocmotpa u
pPEeaKTUPOBAHHUSI  TEKCTOBBIX  JTOKYMEHTOB, 3JIEKTPOHHBIX
TaOIUI] W TpEe3eHTaIuil pacnpocTpaH€HHbIX (opmaToB (.odt,
Jxt, .rtf, .doc, .docx, .ods, .xls, .xIsx, .odp, .ppt, .pptx). , 10 mT.

e UutepakTuBHBI KoMIiekc. KoiuuecTBO 0JHOBPEMEHHBIX
Kacanuii— He MeHee 20., 1 1T,



YPpok TexHo10rumn
AnutuBHOE 000pYyI0BaHHE
e 3D-o6opynoBanne (3D-npunHTEep). MMUHMMAaNBHBIC:  THII
npunrepa: FDM; wmarepuan: PLA; pabGounit crom: ¢
nmojorpeBomM; pabouas o6macte (XYZ): or 180x180x180 mm;
CKOpPOCTh Tmeuatu: He MeHee 150 Mwm/cex; MHUHUMAaIbHas
TOJIIMHA cJ10s1: He Oosiee 15 MrM; hopmar ¢aitinoB (OCHOBHBIC):
STL, OBJ; 3akpsIThIil KOpyc: HalIU4Ke., | wrT.
e [Inactux nns 3D-npunrepa. Tonmuza miactukoBoit uuru: 1,75
MM; marepuai: PLA; Bec kaTymku: He meHee 750 rp., 15 .
e [IO nns 3D-mopenupoBanus. O6naunbiii uHcTpymMeHt CAIIP/
ACYVTI, oxBaTbIBaromIuii Bech Mporecc paboThl ¢ U3ACTUIMU —
OT NMPOEKTUPOBAHUS J]O U3TOTOBJICHUSI.

HOHOJ’IHI/ITCHBHOG O60py,I[OBaHI/Ie

e Illnem BupTyanbHO# peanbHOCTH OOIIee pa3pelieHrne He MeHee
2160x1200 (1080x1200 mnst xaxmoro riasza), yroia o03opa He

MeHee 110; Hamuume KOHTPOJUIEPOB — 2 IIT.; HaIU4He
BHEIIHUX JaTYMKOB — 2 IUT.; Pa3bEeM M MOAKIIOYEHUS
HAyIIHUKOB: HaJM4Me; BCTPOEHHAas Kamepa: Hanuuue. |
KOMILJIEKT.

e IlltatuB nns kperieHus 0a30BbIX cTaHiui. KoMIuiekT u3 nByx
mTaTuBOB. COBMECTUMOCTh CO IUIEMOM BHUPTYaJIbHOU
peanbHOCTH, | KOMIJIEKT.

e Hoytoyk ¢ OC mna VR-mema. KonudecTBo simep mporeccopa
- He meHee 4. TakroBas yacToTa mpoieccopa - He meHee 2500
MI'u. Buneokapra - He Hmke Nvidia GTX 1060, 6 I'6
BUJeonaMaThb. OObeM orepaTUBHON MaMATH - He MeHee § 10. , 1
IIT.

e MHOromnoJyib30BaTeNIbCKasi CHCTEMA BUPTYaIbHON PEAIbHOCTH C
6-KOOpIMHATHBIM OTCJIEKUBAHUEM TIOJIOKEHUS TIOJIb30BaTENEeH,
1 KOMILJIEKT.

TpeboBanust k cucTeMe BUPTYyaIbHON pealbHOCTH:

* TOJICP)KKA MOOHMIIBHBIX IIJIEMOB BUPTYaJIbHOW PEATbHOCTH TIOT
ympasieauem OC Android;



MOAJIEPHKKA YIPABISAIOIIMNX KOHTPOJUIEPOB C BO3MOKHOCTBIO 6-
KOOPJMHATHOT'O OTCJIC)KUBAHMS TTOJIOKEHUS B IPOCTPAHCTBE;
TEXHOJIOTHSI TOJHOM KOoMIeHcanuu Jiara  (anti-latency):
M300paXE€HUE JIOJKHO BBIBOJUTHCSA I TOYEK, B KOTOPBIX
OKaXKyTcCsl JIEBBI M IIPaBbIi TJ1a3a MOJb30BATENs Yepe3 BpeMs,
KOTOPO€ JOJDKHO IIPOMTH C MOMEHTa Hayaja OIpPENeNICHUs
MECTOIIOJIOKEHUS IJ71a3 I0JIb30BaTeNs 10 MOMEHTAa OKOHYAHUS
BBIBOJIa U300paKEeHHSI.

IJIOILAb OTCIICKUBAHMS MOJIb30BaTENIed — HE MEeHee 16 KB. M;

KOJIMYECTBO I10JIb30BaTeIe — HE MEHee 3 Jell.

TpeOoBanus K cuCTeMe OTCIICKHUBAHHS TTOJIOKEHHUS MTOJIb30BaTENeH
(TpekuHra):

THIl CHCTEMBbI OTCJICKUBAHUS: O-KOOpJIWUHATHAS CHCTEMa
OTCJIC)KUBAHUS;

o0mIMii Bec 0OIHOTO yCTpoicTBa TpekuHra — He Oonee 20 r;
TEXHOJIOTUS:  ONTHKO-WUHEPIHAIbHBIM TPEKUHT, AaKTUBHBIC
MapKepsbl, paboTaroliie B HHPpaKpacHOM JUana3oHe;

yroj 0630pa onTuyeckoi cucreMsl — He MeHee 230 rpaaycos;
BpEMSI OTKIIMKA CUCTEMBI TPEKHHIa — He Ooiee 2 Mc;
pa3MelieHre CEHCOPOB: Ha 0OBEKTE OTCIICKUBAHUS;

CEHCOPBI, HCIONb3yeMble M  OTCIEKHWBAHUSA  IIIEMOB
BHUPTYaJIbHOW PEATbHOCTH M ISl OTCIIC)KUBAHUS IBUKEHUH PYK
MOJIb30BaTeNe, JTOJIKHBI OBITh WJCHTUYHBIMU u
B3aMMO3aMEHSIEMbIMH;

pa3MelieHne akTUBHBIX MapKEPOB: HAIOJILHOE;

BCE€ KOMIIOHEHTHI CHCTEMbI TPEKHUHTA JOJKHBI MOHTHUPOBATHCS
Ha 1oy, ©0e3 HeoOXOAUMOCTH IOTOJIOYHOr0/HACTEHHOIO
MOHTAaXa;

HaJIM4YMe CEHCOPOB B COCTaBE €IMHOTO YCTPOMCTBA TPEKHHTA!
aKceIepoMeTp, TUPOCKOII, ONTUIECKUI CEHCOP;

9acTOTa OTCJICKUBAHUS TTOJIOKEHUS TIOJTB30BATEIS:

- akcenepomeTp: He MmeHee 2000 BEIOOpOK/c;

- rupockor: He MeHee 2000 BBIOOPOK/c;

- ONITUYECKHH CeHCOop: He MeHee 60 BEIOOPOK/C;



MOTPEIIHOCTh  OTCIICKUBAHUS TIOJIOKEHUS TI0JIb30BATElsl B
MIPOCTPAHCTBE Ha TUIOMIAIU 6 M X 6 M — He Oomee 10 MM;
MUHHMAaJIbHOE KOJIMYECTBO TOJIB30BATENICH, TOJIEPKUBACMOE
CHCTEMOU TPEKHHTa, He MEHee 3 Jell.

TpeboBanusi K MOKas3aTelnsM XpaHEHUs, TPAHCIOPTUPOBKU U
HACTPOMKU:

BpeMsI TOJHOTO pPa3BEPTHIBAHUS M HACTPOWKH CHUCTEMBI IS
IUTIOIIAAM OTCASKUBaHUA 16 kB. M —He Ooitee 90 MUH;
HEO0OXOIMMOCTh KaJMOpPOBKM B MPOIECCE SKCIUTyaTallud —
OTCYTCTBYET;

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

TpeboBanus K crioco0am yrpaBiIeHUs] HHTEPAKTUBHBIMUA MOJICIISIMU:

MOAJIEPKKA  6-KOOPAMHATHOTO  OTCJIC)KUBAHUS  IOJIOKEHUS
YIPaBJISIOUINX YCTPOMCTB B IPOCTPAHCTBE.

TpeGoBanust K MPOrpaMMHOMY 0OECTICUEHUIO:

MOJIEP)KKa CHUCTEMOM TpPEKHMHIa ONEpPAl[MOHHBIX CHCTEM:
Windows, Android;

MPEOCTaBIIEHUE HEOTPAHUIEHHON 110 BPEMEHH MCTIOB30BAHUS
MPOCTON (HEMCKIIIOUMTENBHON) JIMIIEH3MH Ha KOMMEpUYecKoe
UCTOJb30BAHUE  MPOTPAMMHOIO  OOECNEYeHUs]  CHUCTEMBbI
TpekuHra Ha ofuH nuieM ¢ OC Android (Oeccpounast TUIIEH3US)
— 3 wrT.

OO6mue TpeboBaHUs:

HaTMYue MOOWIBHBIX IMIJIEMOB BHPTYaJbHOH peaTbHOCTH
Oculus Go nnm aHanor — 3 mrT.;

HAJIMYUEe KOMIUICKTa IMPOBOAOB M 3aps/IHBIX YCTPOMCTB st
6ecriepeOoitHOM paboTHI.

®otorpammerpuueckoe [10. I1O qns 06paboTku n300paxkeHuit
u ompeneneHuss (GopMbl, pPa3MepoB, TIOINOKEHUS W HHBIX
XapaKTepUCTHK OOBEKTOB HA IJIOCKOCTU WJIM B IMIPOCTPAHCTBE. ,
I .

KBagpokonrep Mavic Air. KomMmakTHbBIM KBaapoKomTep ¢
TPEXOCEBBIM CTAOMIM3aTOpoM, Kamepoit 4K, MakcumanbHOM
JATBLHOCTBIO TIepeIauu He MeHee 6 KM., | miT.

Ksagpokonrep DIJI Tello. KBagpokonTep ¢ xamepoii, Bec He
6omnee 100 r B cOope ¢ mpomnemuiepoM U KaMepoi; ONTHIECKUI



JATYUK OIPENENICHUs IMO3ULMU — HaJuyue; BO3MOXKHOCTb
yAaJIEHHOT0 MPOrPaMMHUPOBAHUS — HAJIUYHUE., 3 TIT.

Menuasona

®otoannapar ¢ o0bexkTUBOM. KomnuectBo 3¢h(deKkTuBHBIX
nukcenei — He menee 20 MitH., 1 1T,
Buneokamepa. [Tnanmer (11 obecrieueHuss COBMECTUMOCTH C T

2.3.6) ¢ IpUMEPHBIMU XaPAKTEPUCTUKAMM:

IraroHanb/pa3pemenne: He MeHee 2048x 1536 nukceneii;
JIMaroHajab SKpaHa: He MeHee 9.7";

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

paspenieHue hoToKaMephl: He MeHee 8§ Mi;

Bec: He Oonee 510 1

BbICOTA: He Ooitee 250 MM. , 1 1mIT.

Kapra mnamsatu s ¢oroannapara/Bujgeokamepbl. OO0bEM
mamMsaTH — He MeHee 64 10, xitacc He Huke 10., 2 mT.

ratuB. MakcumanbHasi Harpyska: He Oonee 5 KT,
MaKcHMaJIbHasI BEICOTa ChEMKH: He MeHee 148 cm, 1 miT.

HNHpopMallnOHHO-METOJUYECKUE YCIOBUS pealn3alliid OCHOBHOM
o0pa3oBaTeNbHON TPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs
(cTIMCOK BHEIIHUX METOJ. MaTepuasioB) (CCHUIKH Ha JOM. MaTepUabl
— MPOMKCHIBAEM B Kelcax).
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