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|. IlosicHATeJIbHAS 3aIMHCKA

AKTYaJIbHOCTh: CETOJHS TEOMH(POPMAIIMOHHBIC TEXHOJIOTUM CTall HEOTHEMIIEMOM
YacThIO HAIIeW >KU3HM, JIIOOOH COBPEMEHHBIH 4YENOBEK IIOJb3YETCS HABHUTallUOHHBIMHU
CEepBUCAMH, NPWIOKCHUSAMH IS MOHHTOPUHIA OOIIECTBEHHOTO TPAHCIIOPTA W MHOTUMH
l[pyrI/IMI/I CepBI/ICElMI/I, CBsI3aHHBIMU C KapTaMI/I. 3TI/I TCXHOJIOT'UA I/ICHOJILSYIOTCSI B COBeleeHHO
paSJII/I‘IHBIX C(i)ean, Ha4YuHadA OT peaI‘I/IpOBaHI/IH HpI/I I-Ip63BI:I‘-LElI‘/JIHBIX CI/ITyaI_II/ISIX H 3aKaH4YHuBasa
mapketuHroM. Kypc «['eomH(pOpMalMOHHBIE TEXHOJOTHH» IO3BOJISIET CHOPMUPOBATH Y
0o0yJaronmmxcsi YCTOHYMBYIO CBs3b MEXAY HHOOPMAIMOHHBIM W TEXHOJOTUYECKHM
HaIpaBJICHUSMH Ha OCHOBE PEaIbHBIX IMPOCTPAHCTBEHHBIX JAaHHBIX, TAKMX KaK adpodoToChEMKa,
KOCMHNUYCCKast C'I)éMKa, BCKTOpHI)Ie KapTBI u IIp. 3TO IIO3BOJIUT O6yanOHIHMC$I HOJIqu/ITI) 3HAHUS
II0 HCITIOJIB30BAHHUIO FGOI/IH(bOpMaIII/IOHHLIX I/IHCTPYMCHTOB nu HpOCTpaHCTBeHHBIX JTAHHBIX IJIs1
MOHUMAHUSI U HW3YYEHHUS OCHOB YCTPOICTBA OKPYKAIOLIErO MHUpa U MPHUPOAHBIX SBICHUH.
OOyuaromuecss CMOTYT peaJu30BbIBAaTh KOMaHIHBIE TPOEKThI B cdepe Hcclaea0BaHus
OKPY)KaIOIlIGFO MI/Ipa, Ha4dYaTh HUCIIOJIb30BAThH B HOBCGILHCBHOﬁ JKN3HU HABUTAIITUOHHBIC CepBI/ICLI,
KOCMHNYECKHUEC CHHMKU, 3JI€KTpOHHBI€ KapTI)I, 0061/1paT1> JTAHHBIC 06 O6”I)€KTaX Ha MCECTHOCTH,

cOo31aBaThb 3D-00BbEKTHl MECTHOCTH (KaK OTACIBHBIC 34aHHA, TaK U LCJBIC ropoz[a) U MHOIOC€

Apyroe.
Knaccudukanusi nporpaMmbl: TEXHUYECKAS.
HanpagieHHocTh o00pa3oBaTejbHOH NporpamMMmsel: o0Opa3oBaTelibHasi Iporpamma

<<FGOI/IH(1)OpMaI_II/IOHHLIe TCXHOJIOTHUHN)  ABJISACTCA 06Hl606pa30BaTeHBHOﬁ HpOFpaMMOﬁ o

npeaMeTHOM 06sacTi «TeXHOToTHs».

DOyHKIHMOHAJBHOE NIPeJHA3HAYEeHHEe IPOrPaMMBbl. IPOESKTHAsL.
®opma opraHu3anmu: rpynmnoBas.

AKTYaJIbHOCTDb H OTJIMYUTEIbHBIC 0COOCHHOCTH IPOrPaMMbl

HoBuzna IMporpaMMsbl 3aKJIFOUACTCA B CO3JaHHUN yHHKaHLHOﬁ O6pa30BaTCJ'ILHOI71 Cpcanl,
(I)OpMpr}OH_ICI\/'I MMPOCKTHOC MBIIIJICHUC 06yqa101u14xc;1 3a CUeT TPpaHCIIOUN ITPOCKTHOT'O criocoba

NeSITeIbHOCTH B paMKax pPeIIeHUs KOHKPETHBIX MPOOJIEMHBIX CUTYalH.

AKTyaqbHOCTh TPOTpaMMbI OOYCIIOBJIIEHA TeM, 4YTO pabdoTa Haja 3ajJayaMd B paMKax
MIPOEKTHOM JEeSATETLHOCTH (POPMHUPYET HOBBIM THIT OTHOIICHHUS B paMKaxX CHCTEMBI «IIpUpoaa —
O0IIECTBO — YEJIOBEK — TEXHOJOIMH», ONPECNAIOUINA 00513aTeIbHOCTh IKOJIOTHYECKOM

HOPMHUPOBKHU TpPU OPraHU3alUU JIOO0OW NEATENbHOCTH, YTO SIBJSETCS MEPBHIM IIaroM K



(pOpMI/IpOBaHI/IIO «IIOKOJICHUA PAa3BUTUA», ABIAIOMICTOCA TPCHAOM pPAa3BUTUA COBPCMCHHOI'O

o01ecTBa.

[lporpamma mpenmnonaraer (GopMupoBaHHE Yy OOYyYarOIIUXCS IPEICTaBICHHH O
TEH/ICHIIUSX B PA3BUTHU TeXHUYECKOH cepbl. HOBBII TEXHO-MPOMBINUICHHBIN YKJIA]] HE MOXKET
OBITh MOJIOKEH B (popmar oOIiecTBa pa3BUTHS TOJIHKO HA OCHOBAHWM HOBU3HBI (PU3NYECKUX
MPUHIIMIIOB, HOBBIX TEXHUYECKUX PEIICHHH U KJIACTEPHBIX CXEM B3aUMOJICHCTBUS Ha
MMOCTHHIYCTPUAILHOM JTale Pa3BUTHS COIMYMa, a HJAeS Pa3BUTHs OOIIECTBA HEMPETIOKHO
BKJIIOYAaeT B ce0s TEHACHIMIO K OOPETEHHIO COHANPABICHHOCTH aHTPOIIOICHHBIX (PaKTOPOB,

3aKOHOB Pa3BUTHUS OUOCHEPHI U KYIBTYPHOT'O Pa3BUTHS.

[lenarornyeckasi 1eaecooOpa3HOCTb 3TOW IMPOrpamMMbl 3aKJIKOYAaeTCsl B TOM, YTO OHa
SBIISICTCS 1IEJIOCTHOW M HENPEPHIBHOW B TEYEHHWE BCEro Iporecca OOy4eHUs W TO03BOJISET
oOyyarolmemMycsi Imar 3a IIaroM packpeiBaTh B cede TBOPUYECKHE BO3MOXHOCTH H
CaMOpeaM30BhIBATECS B COBPEMEHHOM MHpe. B mpormecce n3ydeHUs OKPYXKAloIIEero Mupa
oOyyaromuecs mojyyaT JOINOJHHUTEIbHOE 0Opa3oBaHue B o0jacTu MH(OpMaTHKH, reorpaduu,

MaTEMAaTUKU U (1)I/IBI/IKI/I .

OTnuuuTenbHOM  OCOOEHHOCTBIO JJAHHOM HpOrpaMMbl  OT YK€  CYIIECTBYIOIIUX
o0Opa30BaTeNbHBIX IPOrpaMM SIBJIIETCS €€ HANpaBJIEHHOCTh HAa pa3BUTHE OOYYAIOIIMXCS B
MIPOEKTHON JIesTeNbHOCTH coBpeMeHHbIME MeTogaukamu TPU3 um SCRUM ¢ mnomormpro

COBPEMEHHBIX TEXHOJIOTUH 1 000pyJOBaHUSI.
Bospact o0yuyaromuxcsi: o0ydaronuecs 6 KJ1accos.
Cpoxu peanuzanuu nporpammsl: 34 yaca.
DopMbl 3aHATHIA:

- paboTa HaJ peleHneM KeiCoB;

- 1a00paTOpHO-TIPaKTHYECKUE PabOTHI;

- JICKIIHH;

- MacTep-KJIacchl;

- 3aHATUSA-COPEBHOBAHUS;

- OKCKYpCHH;

- IPOEKTHBIE CECCUU.



MeTO,[[BI, HCIMOJb3yEeMbI€ HA 3AHATUAX:

- npakTudeckue (yrnpaKHEeHUs, 3a]1a4H );
- CJIOBECHBIC (paccka3, Oecenia, MHCTPYKTaX, YTCHUE CIIPABOYHOM JTUTEPATYPHI);
- HaIJISIIHBIC (IEMOHCTpPAIUS MYJbTUMEIUUHBIX MPe3eHTaIMH, poTorpadumn);

- npobaeMHble (METObl MPOOIEMHOTO M3JI0KEHHUS) — 00ydYaromMMest 1acTcs 4acThb

T'OTOBOI'O 3HAHU,

- IBPUCTUYECKUE (YACTUYHO-TIOMCKOBBIE) — 00YyYaroIuMCs MpeIocTaBisieTcs 6obias
BO3MOKHOCTh BBIOOpA BapHAHTOB;

- UCCIIeI0BaTEIbCKIE — 00YyJaroluecsl CaMi OTKPBIBAIOT U UCCIIEAYIOT 3HAHMUS;
- WJUTIOCTPaTUBHO-00bSICHUTEILHBIE;
- pEenpOAYKTHUBHBIE;

—  KOHKpeTHbIe W  aOCTpaKkTHBIE, CHHTE3 H aHalu3, CpaBHEHUE, 000OIIeHHE,
a0OcTparupoBaHue, Kiaccu(HKaIMsi, CHCTEMAaTH3alus, T. €. METOAbl KaK MbBICIUTEIbHBIC
OTIepalNH;

- HWHAYKTHUBHBIC, ACTYKTHBHBIC.

1.1.1. Hemn u 3amaun peanu3anuyd OCHOBHOW 00pa3oBaTeIbHON MPOrpamMMbI

OCHOBHOTO 0011er0 00pa3oBaHus

He.]'lb: BOBJICUCHHC 06y‘IaIOIJ_II/IXC}I B IMPOCKTHYIO HACATCIIBHOCTD, pa3p360TI<a HAay4YHO-

HCCICA0BATCIIbCKUX N MHXKCHCPHBIX ITPOCKTOB.

3agauu:

ooyuarowue:

. npuoOpeTeHue u yriyoieHne 3HaHui OCHOB IPOEKTUPOBAHUS U YIIPaBIECHUS IPOEKTaMH;
. O3HAKOMJICHHE C METO/IaMHU M ITpUEéMaMH cO0opa M aHaJIn3a HHPOPMALIUH;

. 00ydeHHue MPOBEACHUIO MCCIICIOBAHNN, MPE3CHTAIIUNH U MEXMIPEIMETHON MO3UIIMOHHON
KOMMYHHKAIIH;

. o0yuyeHHe paboTe Ha CreUaIM3UPOBAaHHOM 00OPY/I0BAaHUH U B IPOIPaMMHBIX Cpeax;

. 3HAKOMCTBO C  XapJ-KOMMETCHUUAMU (T€OMH(POPMAIMOHHBIMH), MO3BOJISIOMIUMU

MNPUMCHATH TCOPCTUUCCKHUC 3HAHUA HA MNPAKTHKC B COOTBCTCTBUHU C COBPCMCHHBIM YPOBHEM

pa3BUTHUS TEXHOJIOTHUH.
passusaroujue:

. (dbopMHpoBaHUE HHTEpECa K OCHOBAM M300pETATENbCKOM IS TEITLHOCTH,



° Pa3BUTHUC TBOPUYCCKUX CIIOCOOHOCTEH U KpCaTHBHOT'O MBIIIIJICHUA,

. npuoOpeTeHue onbiTa ucnoyib3oBanus TPU3 npu ¢popMupoBaHun COOCTBEHHBIX HICH U
peueHui;
. dbopMUpOBaHHE TTOHUMAHUS TIPSIMON M OOPATHOM CBSI3M MPOEKTA M CPEIIbI €TO

pcajim3anuu, 3aJI0JKCHUEC OCHOB COHHaJIBHOﬁ U SKOJIOTHYSCKOM OTBCTCTBCHHOCTH,
° Pa3BUTHUC I'CONPOCTPAHCTBECHHOI'O MBIIIJICHU A,

® Pa3BUTHEC CO(bT'KOMHeTeHHHﬁ, HCO6XOI[I/IMBIX JJIA YCHCHIHOﬁ pa6OTI)I BHC 3aBHCHMOCTH

0T BbIOpaHHOM npodeccuu.

socnumamellbHble.
® q)OpMI/IpOBaHI/IC IMPOCKTHOI'O MUPOBO33PCHUA U TBOPUCCKOI'O MBIIIJIICHUA
® q)OpMI/IpOBaHI/IC MHUPOBO33PCHUA 110 KOMILJIEKCHOM OLICHKE OKpYyXarmero Mupa,

HaHpaBJIeHHOI;'I Ha €10 IMO3UTHUBHOC U3MCHCHUC,

° BOCIIMTaHHUE COOCTBEHHOU MO3UIMHU 110 OTHOMICHUIO K ACATCIIBHOCTU U YMCHHC

COIIOCTABJIATH €€ C IPYTMMH MO3ULUSIMH B KOHCTPYKTUBHOM JIHAJIOTE;
. BOCIIMTAHUE KYJIbTYpbl paOOThI B KOMaH/IE.

1.1.2. [TpuHIMOBI 1 TOAXOABI K HOPMUPOBAHHIO 00pa30BaTEIbHOIN MPOrpaMMBbl

OCHOBHOTO 00111eT0 00pa30BaHMs
[Iporpamma peanusyercs:

- B HEMPEPHIBHO-00Pa30BaATEIbHON JIEATEIBHOCTH, COBMECTHON NESTEIbHOCTH, OCYLIECTBIIEMOM
B XOJi¢ PEKHMHBIX MOMEHTOB, TIJle¢ OOyYaroIIMHCS OCBAaMBAET, 3aKpeIUIsieT W ampoOupyer

TMOJIYUYCHHBIC YMCHU

- B CaMOCTOSATEIbHOM JeSITEIbHOCTHU 06yqa101m/1xcsi, rac 06yqa101u1/1171051 MOXCT BLI6paTL
ACATCIIBHOCTL I1I0 HHTEpPECaM, B3aHMOJICHCTBOBAaTh CO CBCPpCTHUKAMU Ha PaBHOIIPABHBIX

MO3UIUSX, PEIIATh MPOOIEMHBIC CUTYAIUH | JIp.;

- BO B3aMOJICUCTBUH C CEMBSIMHU JIETEH.

[Iporpamma MOKET KOPPEKTUPOBATHCS B CBA3U C U3MEHEHUSIMHU:
- HOPMaTUBHO-TIPABOBOM 0a3bl JOIIKOJILHOTO OOpa30BaHUs,

- BUJIOBOU CTPYKTYpPBI IPYIIIL,



- 00pa30BaTENLHOTO 3aMIPOCa POAUTEICH.
[Moxxoap! K GOPMUPOBAHHIO TPOTPAMMBI:

- JIn4HOCTHO-OpHEHTUPOBaHHBINA. OpraHuzanus o0pa3oBaTENBHOIO Ipolecca € Y4eTOM
rJIaBHOTO Kputepus 3 pekTuBHOCTH 00ydJaIONIerocs — ero JMYHOCTH. MeXaHu3M — CO37aHue
YCIOBUIl Ui Pa3BUTHs JMYHOCTH HA OCHOBE HM3YYEHHS CIIOCOOHOCTEH OO0YdYaromerocs, ero

HHTCPCCOB, CKJIOHHOCTECH.

- JesrenpHOCTHBIN. OpraHuzanus JesTeIbHOCTH B OOIIEM KOHTEKCTE 00pa3oBaTEeIbHOIO

nporiecca.

- llennoctHeiid. OpraHuzanys pa3BUTHS W BOCHUTAHHUS HA OCHOBE OOIIEYCIIOBEYCCKHIX

HeHHOCTCﬁ, ad TaK)KC 9THYCCKHX, HPABCTBCHHLIX U T. 1.

- KommnerentHocTHbll. ®opMupoBaHHE TOTOBHOCTH  OOYy4alOUIMXCAd  CaMOCTOSTEIbHO

HGfICTBOBaTB B XO0JI€ PCUICHUW aKTYyaJIbHBIX 3a1a4.

- CHCTEeMHBI. MeTo0JI0THYeCKOE HallpaBJICHUEC, B OCHOBEC KOTOPOI'0 JIC)KUT PACCMOTPCHHUC
06yqafomeroc;1 KaK IEJIOCTHOIO MHOXKECTBa 3JI€MEHTOB M3 OTHOILICHUM U Pa3InYHbIX CBs3EM

MCKIY HUMMU.

- Huanornyeckuif. Opranuzaius mnpouecca ¢ yueToM NMPUHIHKIIA JUaora, CyobeKT-CyOBbeKTHBIX

OTHOIIIEHHUHN.

- IIpoGnemusblii. @opmMupoBaHHE MPOTPAMMBI C TO3UIMH KOMIUJIEKCHOTO ¥ MOIYJIHHOTO
MPEACTABICHUS €€ CTPYKTYPhI KaK CUCTEMBI TMOJNPOTpaMM IO 00pa3oBaTENbHBIM 00JIACTAM U

JCTCKHUM BUJaM ACATCIbHOCTH, CHOCO6CTBy1-OHII/IM LECJICBBIM OPUCHTUPAM PA3BUTHA.

- Kyneryponornueckuii. Opranu3zanus mnpoiecca ¢ yueToM MOTEHIMana KyJIbTypocooOpa3HOTro

COACPIKAaHUA JOIIKOJBbHOIO O6p330BaHI/I5[.

1.2.Inanupyemble pe3yabTaThl OCBOCHHSI OOYYAIOUUMHUCS OCHOBHOH 0O0pa3oBaTenbHOM
MporpaMMbl OCHOBHOTO 0011ero oOpa3oBaHus (005S3aTebHO MPOBEPUTH pa3OUEHHE IO

JTUYIHOCTHBIM, TIPEMETHBIM | T. 1.)
1.2.1. OOuue nonoxeHust

[Iporpamma nmaét oO0ydYarOIMMMCS BO3MOXKHOCTh TOTPY3HTHCS BO BCE MHOI000pasue
OPOCTPAHCTBEHHBIX  (TeoMH(OpPMAIMOHHBIX)  TexHoJoruid.  IIporpamma  3HaKOMHUT
06yqaloumxc;1 C FCOI/IH(I)OpMaLII/IOHHBIMI/I CUCTCMAaMU U C PA3JIMYHBIMH BUAAMHU T'COJAaHHBIX,

IMMO3BOJIACT IMOJIYYHUTH 0a3oBEIC KOMIICTCHIIUH 110 C60py JaHHBIX 1 OCBOUTH IICPBHUYHBIC



HaBBbIKHU pa60TI:I C JaHHBbIMU. HOJIy‘-IeHHBIe KOMIICTCHIIMHU U 3HAHUA I1IO3BOJIAT O6y‘-IaIOH_[I/IMC$I
IPUMEHUTh MX MOYTH B JIFOOOM HANpaBJICHUH COBPEMEHHOTO phIHKA. OCBOMB IpOrpammy,
oOydaromuecss CMOryT BbIOpaTh HauboJiee HUHTEPECHYIO il HUX TEXHOJOTHYECKYIO

HAaIpaBJIEHHOCTh, KOTOPOW OHHU OyAyT 00y4aThCsl B paMKax yriyOJeHHOTO MOIYJIS.

[TporpamMma 3aTparmBaeT Takue TeMbl, Kak: «OCHOBBI pabOTBhI C MPOCTPAHCTBEHHBIMH
TaHHBIMKY, «OpUEHTHPOBaHUE HA MECTHOCTHY, «OCHOBBI (oTorpadum,
«CamocrosTenbHblil  coop maHHBIX», <«3D-moaenupoBaHHe MECTHOCTH U OOBEKTOB
mecTHOCTHY, «I eonHdopmanmonnsie cuctemsl (I'MC)», «Busyanusanus U mpeacTaBieHUE

Pe3yJIbTaTOB.

B ocHoBe pa3paGoTaHHON mporpamMmbl JEKUT MeTOAUYECKUH HHCTpyMEHTapui
denepanbHoro Thiotopa beictpoBa AHTOHa FOpheBnua «CeTh AETCKUX TEXHOMApKOB

-KBantopuymll. BBogHBIIi MOIYIIBY.

HporpaMMa OPUCHTHUPOBAHA Ha  AOOIIOJHHUTCIIBHOC 06p330BaHI/Ie o6y11a101111/1xc;1

IIKOJILHOTO Bo3pacTa 6 kiacca.
1.2.2. Crpykrypa miaHUpyeMBbIX pe3yabTaToB

HHaHI/IpyeMHC PE3YyJIbTAaTbl OIMUPAOTCA Ha BEAYIIHUC NECJICBBIC YCTAHOBKH, OTpaXXarolIue
OCHOBHOfI, CYH_IHOCTHHﬁ BKJIAJ Kaxkaou H3y‘laeM0ﬁ ImporpamMmbl B PpPa3BHUTHEC JIMYHOCTH,

o0yJaromuxcs, uX CIoCOOHOCTEH.
B cTpykType miianupyeMbIX pe3yibTaTOB BBIIEISAIOTCS CIECAYIOLIUE TPYIIIIbL:

1. JIuyHOCTHBIE pe3ylbTaTbl OCBOGHHS OCHOBHOW 00pa3oBaTeNbHON  MporpamMmbl

MMPEACTaBJICHBI B COOTBCTCTBHUU C PpynHOfI JIMYHOCTHBIX PE3YJIbTATOB.

2. MertamnpenMeTHbIe pe3yabTaTbl OCBOEHUSI OCHOBHOM 00pa3oBaTeIbHON MpOrpaMMbl

MPEJICTaBJICHbI B COOTBETCTBUHU C MOATPYIIaMU YHUBEPCATbHBIX YUEOHBIX JEHCTBHIA.

3. IlpenmeTHble pe3ynbTaTbl OCBOCHHS OCHOBHOW  00pa30BaTENIbHOM  MPOTrpaMMBI

NPEJICTaBJICHBI B COOTBETCTBUU C TPYIIIaMH Pe3yJIbTaTOB YIeOHOTO IPEaMETa.
1.2.3. JINYHOCTHBIE PE3yIbTATHI
IIpozpammmusie mpebo8aHusl K YPOGHIO OCNUMAHHOCMU (TUYHOCMHbIE PE3YIbMAMmbl):

— ¢(hOopMHPOBAHHOCTh BHYTPEHHEW MO3HMIIMHU OOYYaIOUIETOCs, IMOLMOHAIBHO-TIOIOKUTEIBHOE

OTHOIICHHEC 06yqa}0mer0(:ﬂ K IIKOJIC, OPUCHTAlUA HAa ITIO3HAHNUE HOBOT'O,

— OpHUEHTAIMs Ha 00pa3el] MOBEICHHUS «XOPOILIEro yUeHUKay;



- C(I)OpMI/IpOBaHHOCTB CaMOOILICHKH, BKJIKO4Yasd OCO3HAHUC CBOUX BO3MOXKHOCTEHl B YUCHUMH,
CIIOCOOHOCTH AZICKBATHO CYIUTh O IpHUYHMHAX CBOCTO ycnexa/Heycnexa B Y4YCHHH, YMCHHUEC

BUJIETh CBOU JJOCTOMHCTBA U HEJIOCTATKH, YBAXaTh ce0sl M BEPHUTH B YCIIEX;
— c(OpMUPOBAHHOCTh MOTHBAIIMH K YU€OHOU NeATEIbHOCTH;

— 3HaHME MOpPAIbHBIX HOPM M C(OPMUPOBAHHOCTH MOPAIBHO-3TUYECKUX CYKICHHUH,
CIOCOOHOCTh K PEIICHUI0 MOpalbHBIX MPOOJIEM Ha OCHOBE KOOPAMHALMHM DPA3JIUYHBIX TOYEK
3peHHsl, CHOCOOHOCTh K OIIEHKE CBOMX MOCTYIKOB U JCUCTBUHA APYIHX JIOJEH C TOUKH 3PEHUS

COOJTIOICHHSI/HAPYIIEHUSI MOPAJILHONH HOPMBI.
IIpoepammmusie mpe6o6aHus K ypoGHIO pa3EUMUL:

— Cq)OpMHpOBaHHOCTb MNPOCTPAHCTBCHHOI'O MBbIIJICHHUA, YMCHUC BHUICTH 00BEM B IIOCKHMX

npeaMerax;
— yMeHHe 00pabaTbIBaTh U CHCTEMAaTU3UPOBATh OOJBIIOE KOJIMYECTBO HH(OPMAIIHNH;

— C(l)OpMI/IpOBaHHOCTB Kp€aTUBHOI'O MbIINUICHUA, IMOHHMAHUC IIPUHOUIIOB CO3JaHHUA HOBOI'O

NPpOAYKTA,
— c(OpMHUPOBAHHOCTb YCUAYUBOCTH, MHOT033Ja4HOCTH;

- C(bOpMI/IpOBaHHOCTI) CaMOCTOATCIIBHOTO MMOJAX0Aa K BBIIIOJIHCHUIO Pa3IMUHBIX 3aa4d, YMCHHC

paboTaTh B KOMaH/ie, yMEHHE MTPABUIILHO JIE€JIETUPOBATD 3aJauu.
1.2.4. MeranpeaMeTHBIC Pe3yIIbTaThI

I'eorpadus

BbInmycKkHUK HayduTCS:

. BBIOMpAaTh  HCTOYHUKM  Treorpaduueckoit  uHpopmauuu  (kaprorpaduyeckue,
CTaTUCTUYECKHE, TEKCTOBbIE, BUICO- M (PoTOM300pa’keHusl, KOMIbIOTEpHbIE 0a3bl JIAaHHBIX),

AZICKBATHBIC PCIHIACMBIM 3a/javdaM;

. OpUEHTUPOBAThCS B HCTOYHUKAX reorpaduueckoil mHpopmanuu (kaprorpaduueckue,
CTATUCTUYECKHE, TEKCTOBBIE, BUACO- M (HOTOU300paKeHUsI, KOMITBIOTEPHBIE 0a3bl JTaHHBIX):
HaxOJUTh U WU3BJICKATh HEOOXOAMMYIO MH(OPMAIIUIO; ONPEACIATh U CPAaBHUBATh KaYECTBEHHBIE
M KOJHMYECTBEHHBIC TOKA3aTeNH, XapaKTepU3yrolue reorpaduueckue OOBEKTHI, MPOIECCH U
SIBJIGHUSI, UX TIOJIOKEHHE B MPOCTPAHCTBE IO TeorpadudecKuM KapTaMm PasHOTO COACPIKAHUS U

APYIruM HCTOYHHKAM; BBIABIATE HCAOCTAIOIIYIO, B3aMMOJOITOJIHSAIOIIYIO W/



POTHBOPEUYUBYIO Teorpadguueckyto HHPOPMALUIO, IPEACTABICHHYIO B OJHOM MJIM HECKOJIBKUX

HCTOYHHKAX;

. NpeJCTaBIsATh B Pa3NU4HbIX (opmax (B BHIE KapThl, TaOuuIbl, Trpaduka,
reorpayeCcKOro OMUCaHUsA) TeorpaguiecKkyro HH(OpMaIMio, HEOOXOAUMYIO IS PEIICHHS

y4eOHBIX U MPAKTHKO-OPHEHTUPOBAHHBIX 3aj1au.
BBINTyCKHHK MOJIy4UT BO3MOXXHOCTh HAYYUTHCS:
. MOJIEJINPOBATh reorpapuueckue 0ObEKThI U SIBJICHUS;

. NPUBONUTH MPUMEPHI IPAKTUIECKOTO MCIIOIB30BaHUS IreorpapuuecKux 3HaHUN B

Pa3IMYHBIX 00JACTSIX IESTCILHOCTH.

Marematuka

Craructuka u T€OpHusi BEpOSITHOCTEH

BrinyckHUK HayyuTCA:

. MIPE/ICTABIISITH TaHHBIE B BUJIE TAOIUIIl, IUarpamm;

. YUTaTh UHGOPMAIUIO, TIPEJCTABICHHYIO B BHJIE TAOIUIIbI, IUATPAMMBI.

B noBceqHeBHOM )KU3HU U NIPU U3YUYECHUH APYTUX MPEIMETOB BBIITYCKHUK CMOKET:

. U3BIIEKATh, WHTEPIIPETHPOBATh M MPeoOpa3oBhIBaTh MH(OPMALINIO, MPEACTABICHHYIO B
Ta0JIUIaX U HAa TUarpaMmax, OTPaKarollyo CBOWCTBA M XapaKTEPUCTUKH PeabHbIX MPOIIECCOB U

SIBJICHUM.

Harnsguaas reomerpus
I'eomeTpuueckue Gurypsl
BrInycKHHUK Hay4qUTCS:

. ornepupoBaTh Ha 0a30BOM YpOBHE MOHATHUSAMU: GUTYpa, TOYKA, OTPE30K, MpsAMas, JIyd,
JIOMaHas, yroJl, MHOTOYT'OJIbHUK, TPEYTOJIbHUK U YEThIPEXYTOJIbHUK, IPSIMOYTOJILHUK U KBaJpar,
OKPY>KHOCTb U KpYT, NPSAMOYTOJbHBINA Mapajuienenumnesn, Ky0, map. M3oOpaxkaTh n3zydaemble

(GUTYpBI OT PYKH U C TIOMOIIBIO TIMHEHKN U [IUPKYIISL.
B noBcenHeBHOM KHU3HU U MIPU U3YYEHUH IPYTUX MIPEIMETOB BBITYCKHUK CMOKET:
. pelaTh NpakTUYECKUe 3a7auu C IPUMEHEHUEM TPOCTEHIINX CBOWCTB GUryp.

I/I3Mep C€HUS U BBIYHMCIICHU S
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BrInyCKHMK Hay4uTCS:

® BBITIOJIHATh UBMEPCHUE TJIMH, paCCTOHHHﬁ, BCJIIMYWH YIJIOB C IIOMOIIIBIO MHCTPYMCHTOB

JUTSL UI3MEPEHUHN JUTMH U YTJIOB.
dusuka
BrInyCKHUK HAy4qUTCS:

. coOnronarh mpaBuia 0e30MacHOCTU M OXpaHbl TpyAa MpU paboTe ¢ y4eOHBIM U

1a00opaTOpHBIM 000PYIOBAHKEM;

. NOHMMATh HPUHLUIBI AEUCTBUS MAallliH, IPUOOPOB U TEXHUUECKUX YCTPOMICTB, yCIOBUS

X 0€30I1acHOI0 HCIIOJIb30BaHUS B MMOBCETHEBHOM JKHU3HHU,

. MCIIOJIH30BATh MPHU BHITIOJHEHUH YY€OHBIX 3a7]a4 HAYYHO-TIOMYJISIPHYIO JIUTEPATypy O

(bU3MUECKHX SIBICHUAX, CIIPABOYHBIC MaTEPUAIIbI, PECYPChl HHTEPHETA.
WNudopmaruka
BbInmyckHUK HayduTCS:

. pasnuuaTth BUIbI HHPOpPMAIUK TIO crioco0aM ¢ BOCIPHUATHS YEIOBEKOM U TO criocobam

e MMpEACTABJICHUA Ha MAaTCPHUAJIbHBIX HOCUTCIIAX,

° MMpUBOAUTE MPUMCEPBI I/IH(I)OpMaI_[I/IOHHBIX nponeccoB (HpOI_IeCCOB, CBA3aHHBIX C

XpaHeHueM, npeoOpa3oBaHUEM U NepeJadyel JaHHBIX) B dKUBOU MPUPO/IE U TEXHUKE;

° KHaCCH(bHHHpOBaTB cpeacrTBa HKT B cOOTBETCTBHUH C KpYI'OM BBIITOJIHACMBIX 3a/1a4.

Matematuueckrue 0CHOBbI HHPOPMAaTHKHI
BbInyCKHUK TOTYYUT BO3MOKHOCTD:

° IMO3HAKOMHUTBCA C IpHUMEpAMU MATCMATHYCCKUX Moneneﬁ U HCIOJIb30BAHUEM
KOMITBIOTCPOB IIPH UX aHAJIN3E, ITOHATh CXOJACTBA U PA3JINUUA MCXKIY MaTeMaTHIeCKOM MOICIIBIO
00BEKTa M €ro HaTypHOﬁ MOZCIIbIO, MCKIAY MaTeMaTH4eCKOM MOACIIBIO 00BEKTa/SIBIICHUS U

CJIOBECHBIM OITMCAaHUEM.
Hcnonp30BaHne IPOrpaMMHBIX CUCTEM U CEPBHCOB
BrinyckHMK HayduTes:

. KJaccu(uIupoBarth (ailsibl O THILY U MHBIM ITapaMeTpam;
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. BBINOJIHATH OCHOBHBIE omepainuu ¢ (ailmamMu (co3maBaTh, COXpPaHATh, PEAAKTHPOBATH,

yIIIATh, apXUBUPOBATH, «PACIIAKOBBIBATEY» apXUBHBIC (DAiiIIbI).

BBIHYCKHI/IK OBJIAJACCT (KaK PE3YIbTAT IPUMCHCHUA IMIPOTrPaMMHBIX CUCTEM U HHTCPHET-CCPBUCOB

B JJAHHOM Kypce U BO BCceM 00pa30oBaTelIbHOM MpoIiecce):

. HaBbIKaMU pabOThl C KOMIIBIOTEPOM; 3HAHUSIMH, YMEHUSMU U HaBBIKAMH, IOCTATOYHBIMU
Ui pa®oThl C Pa3IMYHBIMH BHJIAMHU MPOTPAMMHBIX CHUCTEM M MHTEPHET-CEpPBHUCOB ((ailioBbie
MEHEJ[KEephl, TEKCTOBbIE PEJaKTOPbI, JIEKTPOHHBIC TaOIHIIbI, Opay3epbl, MOUCKOBBIE CUCTEMBI,
CIIOBAapH, AJIEKTPOHHBIC SHIIUKIONEINH); YMEHHUEM OMHCHIBATH PA0OTy 3TUX CHUCTEM M CEPBHCOB

C UCIIOJIBb30BaAHUECM COOTBCTCTBYI-OH_ICﬁ TCPMUHOJIOTHUM;

. pa3nuuHbIMU (popMamMu TIpeNCTaBICHHs JaHHBIX (TaOJHIbI, AHAarpaMMbl, TpaduKd U T.
1.);
° IIO3BHAKOMUTCA C HpOFpaMMHI)IMI/I CpeIICTBaMI/I JUJIA pa6OTI)I C aYIII/IOBI/ByaJ'II)HI)IMI/I

JAHHBIMU M COOTBETCTBYIOLIUM MOHATUHHBIM alllapaToOM.
BbIyCKHUK MOTY4YUT BO3MOXKHOCTD (B JAHHOM Kypce U MHOW y4eOHOU AeATeNbHOCTH):

® IMPAKTUKOBATHCA B MCIIOJIB30BAHHMKW OCHOBHBIX BH/J0OB IMPUKIAJHOIO IMPOrpaMMHOIO

obecrieueHus (peIaKkTOpbl TEKCTOB, JIEKTPOHHBIE TAOIUIILI, Opay3ephl U JIp.);

° IMO3HAKOMUTHLCA C TpHUMEPaMH HCIIOJIB30BAHHUA MATEMAaTHYCCKOTIO MOJCIUPOBAHHA B

COBPEMEHHOM MUDE;

° IMO3HAKOMHTECSA C ITOCTAaHOBKOH BOIpoca O TOM, HACKOJBKO JOCTOBCPHA IMOJTYYCHHASA
I/IH(I)OpMaI_II/HI, MNOAKPCIICHA JIM OHa [J0Ka3aTCJIbCTBAMH MNOIJIMHHOCTH (anMep: HaJIM4ue
BHCKTpOHHOﬁ I'IOI[HI/ICI/I); MMO3HAKOMHUTHCA € BO3BMOKHBIMU IMMOAXOAAMHU K OLICHKE JOCTOBCPHOCTU

nHpopManuu (MpUMep: CPaBHEHUE TaHHBIX U3 Pa3HBIX UCTOYHUKOB);
. MTO3HAKOMMTHCS C mpuMepamu ucnonb3oBanus KT B coBpeMeHHOM Mupe;

° MOJIYYUTDh MPCACTABJIICHUA O pO60TI/ISI/IpOBaHHBIX yCTpOﬁCTBaX N HUX HCIIOJIB30BAaHHWHU Ha

MPOU3BOJCTBE U B HAYYHBIX WCCIICIOBAHUSX.
Texuomorusa

Pesynbrathl, 3asBieHHBIE OOpa3zoBaTenbHOW mporpamMmoit  «TexHonorus» mo Oirokam

COJICpKAHUS

cDOpMI/IpOBaHI/Ie TEXHOJIOTHUECKOHU KYJIbTYPbl W MPOCKTHO-TCXHOJIOTMYCCKOTO MBIIIJICHUA
o0yJaromuxcst
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BrlIlTyCKHUK HAy4YUTCS:

. CJIeZIOBaTh TEXHOJIOTUMH, B TOM YHUCIJIE B MPOLIECCE M3TOTOBJIECHUSI CyOBEKTHMBHO HOBOTO
IIPOJYKTa;
. OLICHMBAaTh yCJIOBMSI IPUMEHMMOCTH TEXHOJOIMM, B TOM 4YHCI€ C [O3ULUHN

SKOJIOTHUYCCKON 3alUIICHHOCTH;

. IIPOrHO3MPOBATh [0 W3BECTHOM TEXHOJOIMM BBIXOJABI (XapaKTEPUCTUKH IPOJYKTa) B
3aBUCUMOCTH OT HW3MEHEHHs BXOJOB/TIApaMETPOB/PECYpCOB, IMPOBEPSITH MPOTHO3BI OIBITHO-
SKCIEPUMEHTAIbHBIM IIyTEM, B TOM YHUCJIE CAaMOCTOSATEIBHO IUIAHMPYS TakKOro poja

OKCIICPUMCHTHI,

® B 3aBUCHUMOCTHU OT CUTyallUU OIITUMHU3UPOBATH 0a30BbIe TEXHOJIOTUU (3anaTHOCTI> —
KBHGCTBO), IMPOBOAWTL QAHAJIIM3 AJIBTCPHATUBHBIX PECYPCOB, COCAUHATL B GI[I/IHI)II;'I IJ1aH
HECKOJIBKO TEXHOJIOTHII 03 HX BUOAOU3BMCHCHUA JId TMOJYYCHUA  CIIOKHOCOCTABHOI'O

MaTCpruaJIbHOIO UJIN I/IH(i)OpMaL[I/IOHHOFO IIPOAYKTA,
® MMPOBOAWTD OLICHKY U UCIIBITAHUEC IMOJTYYCHHOI'O ITPOAYKTA,

® MMPpOBOANTH aHaJInu3 HOTpe6HOCT€fI B TEX NN HWHBIX MaTCpHraJIbHBIX N

MH(POPMALMOHHBIX POIYKTAX;

. OIUCHIBATh TEXHOJIOTHUECKOE PEIICHUE C TIOMOIIBI0 TEKCTa, PUCYHKOB, IpapuyecKoro
N300pakeHus;
. aHAJIM3UPOBATh BO3MOJKHBIE TEXHOJIOTHUECKHE PEIICHUS, ONPEACTSITh UX JOCTOMHCTBA U

HEJIOCTAaTKHU B KOHTEKCTE 3aJaHHOM CUTyalluu,

. NPOBOAMTh M aHAJIM3UPOBATh Pa3pabdOTKy W/MUIM peaTu3alvio MPUKIATHBIX MPOEKTOB,
MPEATNOIAratoInX
. ornpezieNieHue XapakTEepUCTUK U pa3pabOoTKy MAaTepHalbHOTO MPOAYKTa, BKIIOYAs €ro

MOJICIUpOBAaHWE B HWH(POPMANUMOHHON cpene (KOHCTPYKTOpE), BCTPaWBaHHWE CO3JaHHOTO

MH(POPMALIMOHHOTO MPOAYKTA B 3aJJaHHYIO 000JI0UKY,

. W3TOTOBJICHHE WH(OPMAIMOHHOTO MPOAYKTa MO 3aJlaHHOMY QJITOPUTMY B 3aJlaHHOM
000JI0UKE;
. NPOBOAWTh M aHAJIM3UPOBATh Pa3pabOTKy W/HMIU pPEATH3aIUI0 TEXHOJIOTHUCCKHUX

IIPOEKTOB, IIPEANOIATAI0IINX:
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- ONTUMHU3AIMIO  33JaHHOTO  croco0a  (TEXHOJOTHM) TMOJy4YeHUs  TpeOyromerocs

MaTepuaIbHOro MPOaYyKTa (IIOCIEe ero MPUMEHEHHs B COOCTBEHHOM MPaKTUKE),

- pa3paboTKy (KOMOMHHMpOBaHHE, M3MEHEHHE MapaMeTpoB U TPeOOBAHUN K pecypcam)

TEXHOJIOTHU ITOJIYYCHHA MATCPHUAIIBHOI'O U I/IH(i)OpMaI_[I/IOHHOFO MNpOoAYKTa C 3aJaHHbIMHU

CBOMCTBaMH;
. MPOBOJUTh W  AHAIM3UPOBATh  Pa3pabOTKy W/MIM  pealu3alui0  IPOCKTOB,
MPEIOIararomux:

- IuIaHupoBaHue (pa3paboTKy) MaTEpUAIBHOTO MPOJYKTa B COOTBETCTBHH C 3aaueii

COOCTBEHHOM JeATENIbHOCTH (BKJIIOUYAsi MOJEIUPOBAHKE U Pa3pabOTKy TOKYMEHTALIUN),

- IUIaHUpOBaHue (pa3paboTKy) MaTepUaAIbHOIO MPOAYKTa Ha OCHOBE CaMOCTOSTEIbHO

NPOBEICHHBIX UCCIIEIOBAHUIN MOTPEOUTELCKAX HHTEPECOB.

BI)IHYCKHI/IK IMOJIYYHUT BO3MOKHOCTb HAYUUTHCA:

. BBIABIIAATE U (opMynupoBaTh mpobieMy, TpPeOYIOUIYI0 TEXHOJIOIMYECKOIro
pelieHus;
. MOJIU(PHUIIMPOBATH HUMEIOLIUECS IPOAYKTHI B COOTBETCTBUU C

CUTYyaIlMei/3aKa30M/TIOTPEOHOCThIO/3a/1aueil  JACSITENIBPHOCTY Y B COOTBETCTBHHM C  HX

XapaKTEePUCTUKAMU pa3padaThIBaTh TEXHOJIOTHIO Ha OCHOBE 0a30BOM TEXHOJIOTHH;

® TEXHOJIOTU3UPOBATH CBOI OIBIT, HOPCACTABIATH HAa OCHOBE PCTPOCIHCKTHUBHOI'O
aHaJiu3a " YHI/I(l)I/IKaHI/II/I ACATCIIBHOCTH OIMMCAHUE B BUJAC MHCTPYKIHU WA TEXHOJIOTHYECKON

KapThl.
1.2.5. IlpeameTHbIE pe3yabTaThl
IIpozpammmubie mpebosanus K 3HAHUAM (Pe3yTbmamul MeopemuiecKoll N0020MO8KU):

. npaBuiia 6e30MacHOi paboOThl € BJIEKTPOHHO-BBIYUCIUTENBHBIMUA MAalllMHAMU U

cpeacTBaMu Ui c6opa MMPOCTPAHCTBCHHLIX JAHHBIX;

. OCHOBHBIE BU/Ibl IPOCTPAHCTBEHHBIX JAHHBIX;
. COCTaBHBIC YaCTH COBPEMEHHBIX T€ONH(POPMAIIIOHHBIX CEPBHCOB;
. npodeccuoHaIbHOe IIPOrPaMMHOE o0ecrieueHue TUISL 00paboTkH

IMPOCTPAHCTBCHHBIX TaHHBIX;

. OCHOBBI U IPUHLIUIIBI @9POCHEMKH;
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® OCHOBBI U IPUHIUIIBI paGOTBI rI100aIbHBIX HaBUT'alTUOHHBIX CITYTHUKOBBIX

cuctem ('HCC);

. NpelCTaBiICHUe M BHU3yajM3alus  MNPOCTPAHCTBEHHBIX  JAHHBIX  JUIS
Henpo(hecCHOHANBHBIX MOJIb30BaTENECH;

. npuHIUIE 3D-MoaenupoBaHus;

. YCTPOMCTBO COBPEMEHHBIX KapTOrpaduyecKiuX CEpPBUCOB;

. OpeJCTaBICHUE W  BHU3YyaJM3alus  MPOCTPAHCTBEHHBIX  JAHHBIX  JJIS
HENpo(eCcCHOHATBHBIX MOJIB30BATEICH;

. nemudpupoBaHre KOCMHUUECKUX H300pakeHUH;

. OCHOBBI KapTorpagpuu.

Ilpocpammmusie mpedosanuss Kk yMeHUAM U HABLIKAM (pe3ylbmamsl NPAKMU4EeCcKoll
Nn0020MOBKU).

. CaMOCTOSITENILHO pellaTh OCTABICHHYIO 33/1a4y, aHAJTU3UPYs U To101past
MaTepHalibl U CPesICTBA JUIs €€ pellieHus;

. CO3/1aBaTh M PACCUMUTHIBATH IMOJICTHBIN IUIaH JUIs OECHHMJIOTHOTO JIETAaTeIbHOTO
armmapara;

. oOpabaTbIBaTh  a’pOCBEMKY U  MOJydyaThb TOYHblE OPTOQOTOIUIAaHBI U
aBTOMATH3MPOBAHHBIE TPEXMEPHBIE MOJICTTH MECTHOCTH;

. MOJIeTpPOBaTh 3D-00BEKTHI,

. 3alIMIaTh COOCTBEHHBIC TIPOCKTEHI;

. BBITOJIHATH OLIU(PPOBKY;

. BBINTOJTHATH MPOCTPAHCTBEHHBIN aHAIHN3;

. CO3/1aBaTh KapThl;

. CO3J1aBaTh MPOCTEHIITNE TeorpapuuecKue KapThl Pa3IMIHOTO COJCPKAHNUS;

. MOJIEIMPOBATh reorpapuueckue 0ObEKThI U SIBICHUS;

. MPUBOJIUTH MPUMEPHI MPAKTUYECKOTO HCIOJIb30BaHUs Teorpaduiueckix 3HaHUM B

PA3JINIHBIX obmacTIx ACATCIBHOCTH.
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1.3.Cuctema OLCHKHU JOCTMIXXCHUS INIAHUPYEMBIX PE3YIbTATOB OCBOCHHA OCHOBHOH

00pa3oBaTeNbHON IPOTrPaMMbl OCHOBHOT'O OOIIIEr0 00pa3oBaHMUs
Buael koHTpOIIS:
- IPOMEXKYTOYHBIN KOHTPOJIb, IPOBOJAUMBIN BO BPEMS 3aHATHIA;
- UTOTOBBI KOHTPOJIb, IPOBOMMBIH ITOCIIE 3aBEPIICHUS BCel y4eOHOW POTrPaMMBI.
@opMBbI IPOBEPKU PE3YIBTATOB:
- HaOoieHre 3a 00y4aroUMMUCS B Ipoliecce padoThl;
- UTPBI,
- HHIUBUAYaIbHbIE U KOJUIEKTUBHBIEC TBOPUYECKHE PAaOOTHI;
- Oeceibl ¢ 00YYAIOIIMMUCS U UX POIUTEISIMHU.
@opMbI OJIBE/ICHUSI UTOTOB:
- BBITIOJTHEHUE MPAKTUIECKHUX PadoT;
- TECTHI;
- aHKETBHI;
- 3aIIMTa IPOEKTA.

Hrorosas arrecranus 06yqaf01u1/1x051 MPOBOAUTCH IO pE3yJIbTaTaM IMOATOTOBKH M 3allIUThI

IIPOCKTA.

21.]'[5{ OLCHUBAHUA JOCATCIbHOCTH O6y‘-IaIOHH/IXCH HCIIOJIB3YIOTCA HHCTPYMCHTBI CaMO- H

B3aMMOOICHKH.

2.2. IlpumepHBbIe IporpaMMBbl y4eOHBIX mpenmeToB, KypcoB (YTIL, rae kak nmpuMep MporucaHo
«Keiic 1 — 10 gacoBy, mocie KpaTkoe OIMHMCAaHNE, YTO 3TO 32 KEHC, ONMUCaHKNe ITOYacOBOE

BBIHOCHM YK€ B CaM Keiic).
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[TpumepHOE yueOHO-TeMaTHYECKOE IITAaHUPOBAHHE:

/o

Pa3nen nporpamMmsl yaeOHOTO Kypca

KomnnuectBo
4acoB

3HakoMcTBO. TexHuka Oe3omacHocTH. BBogHOE 3aHsaTHE («MeEHss
MUDY).

Beenenne B reomHdopmanmoHHble — TexHojoruu.  Keiic 1.
«CoBpemMeHnHble KapThl, njan Kak onucarb 3emiiio?».

Ketic 3HaKoMUT 00ydYarOMMXCs ¢ Pa3HOBUIHOCTSMH JaHHBIX. Pemas
3a/1auy Kelica, 00yJaromuecst IpOXoaaT CICAYIONINE TEMATUKH: KapThI
U OCHOBBI HUX (OpMHpOBaHMS; H3YYCHHE YCIOBHBIX 3HAaKOB H
MPUHIIMIIOB HMX OTOOpaXCHUS Ha KapTe, CUCTEMbl KOOPJIWHAT M
MPOCKIUKA KapT, MX OCHOBHBIC XapaKTEPUCTUKH M BO3MOXKHOCTH
MPUMEHEHUs; MacmTad W Jp. BCIOMOTraTelbHble HHCTPYMEHTHI
(bopMHUpOBaHUS KapTHI.

Ketic 2: «'mobanbHOe mo3urmoHupoBanue -Haiian cebs Ha 3eMHOM
mapely.

Hecmotpss Ha TO, 94TO HaBHTATOPHI W CIIOPTHUBHBIC TPEKEPHI CTAJH
HEOTHEMJIEMON YaCThIO HAIEH XWU3HU, MaJO KTO 3HAST MPHUHIIMI WX
pab6otsl. [Ipoitas keiic, odyqatonuecs y3natot mnpo ['JIOHACC/GPS
—  TOpUHOUOB  paboOThl, HCTOPUIO, COBPEMEHHBIE CHCTEMBI,
npuMmenenue. llpumenenue mnorrepoB. Bu3yanuzanus TEKCTOBBIX
TaHHBIX Ha KapTe. Co3/laHue KapThl HHTEHCUBHOCTH.

dororpaduu 1 MaHOPaMBbI.

Pa3nen, mNOCBALICHHBIH HWCTOPUM M NPUHLIUIAM  CO3JAHMS
dbotorpaduu. OOyuaromuecss MO3HAKOMSTCS C TEXHUKOW CO3/IaHUS
dotorpadun, TO3HAKOMATCSA C BO3MOXKHOCTSAMHU MPUMEHEHUS
dotorpaduu Kak cpeacTBa CO3AaHUS YET0-Ir0O0.

OcHoBbl a3popoTocheMKkH. [IprMeHeHre OeCIUIOTHRIX aBUAIIMOHHBIX
cuctem B adpodorocreMmke. Keiic 3.1: «/lns dero Ha camom [ene
HYK€H OECTUIIOTHBIH JIeTaTebHbIN anmnapar?y.

OOBEMHBII Kelic, KOTOPBIi MO3BOIUT 00YYarOIIUMCS OCBOUTD MOTHYIO
TEXHOJIOTUYECKYIO  LIEMOYKY, HCHOJb3YEMYI0  KOMMEPUYECKUMH
KOMITAaHUSIMU. Y CTPOMCTBO M MPUHIUNBI PyHKIImoHUpoBaHus BITJIA,
OCHOBBI (DOTO- U BHICOCHEMKHU U MPUHIIMIIOB Mepeayd UHGOpMaLuu
¢ BIUIA, o6pabotka nannbix ¢ BITJIA.
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6 Keiic 3.2: «M3meHeHue cpebl BOKPYT IIKOJIBD». 15
[Mpomomxkenne keiica 3.1. OOyuwarommecsi, wuMes B  CBOEM
pPacHopsDKCHUU  3JEKTPOHHYIO 3D-MoJens MIKOJBI, MPOJOIDKAIOT
BHOCUTh HM3MEHEHUS B NMPOAYKT C LEJNBIO OJlaroycTpoiictBa paifoHa.
OOyyaromyiecsi MPOJOJDKAIOT COBEPLICHCTBOBATh CBOW HaBBIK 3D-
MOJICTTHPOBAHMSI, 3aBEPIIIas IIPOCKT.

7 [ToaroroBka 3amuTH MPOEKTA. 2
8 3ammra nMpoeKTOB. 1
9 3axntountenbHoe 3aHaTue. [logBenenrne nToros padboThl. 1

2.2.1. O0nMe noI0XKEHNS

[Iporpamma  «['eonHpOpMaAIlUOHHBIE  TEXHOJOTHUWUY»,  SIBISACH HEO0OXOAMMBIM
KOMIIOHEHTOM o00I1ero o0pa3oBaHUsl BceX OO0ydYaroIuxcs, MPEeIOCTaBiIsieT UM BO3MOKHOCTh
IPUMEHATh Ha MIPAKTUKE 3HAHUS OCHOB HayK. [Iporpamma siBisieTcst (paKTHUECKU €IMHCTBEHHBIM
IIKOJIBHBIM ~ YY€OHBIM KYpCOM, OTpPaKalOIUM B CBOEM COJICP)KaHUHM OOIIMe TPHHIIUIIBI
npeoOpas3yronieil IesITeTbHOCTH YellOBeKa M BCE AacleKThl MaTepHallbHOW KynbTyphl. Kypc
HampaBJIeH Ha OBJIAJICHUE 00yJaroUIMMHCS HaBbIKaMM KOHKPETHOH MpeaMeTHO-Tpeodpasyromneit
NeSTeNbHOCTH, CO3/JaHME HOBBIX IIEHHOCTEH, 4TO, HECOMHEHHO, COOTBETCTBYET MOTPEOHOCTIM
pa3BuTHs obmecTBa. B pamMkax «TeXHOIOTHI) MPOUCXOIUT 3HAKOMCTBO C MHPOM Npodeccuit u
opueHTalus ol0yyarouxcsd Ha padoTy B pa3iIMyHBIX cdepax OOIIECTBEHHOIO IMPOU3BOJICTBA.
Tem campiM oOecnieunBaeTcs NPEEMCTBEHHOCTh Iiepexoia oO0ydaroIuxcs OT OO0Iero K

npodeccnoHanbHOMY 00pa30BaHUIO U TPYAOBOH JEATEIHLHOCTH.

[Tporpamma npenmera «TexHonorus» oOecrnieuyuBaeT (OPMHPOBAHUE Y OOYYAIOLIUXCS
TEXHOJIOTUYECKOr0 MbIIUIeHUs. CXeMa TeXHOJIOTMYECKOT0 MBIIUIEHHS (TOTpeOHOCTh — IeNlb —
CIoco0 — pe3ynbTar) Mo3BOJIsET Hanbojiee OPraHUYHO pelIaTh 33/Ja4d YCTAHOBJICHHUS CBS3EH
MEXJy 00pa3oBaTENbHBIM M KU3HEHHBIM NPOCTPAHCTBOM, O00pa30BaTEIbHBIMU PE3yJIbTaTaMHU,
MOJyYEHHBIMHM TPU H3YYEHUHM PA3JIUYHBIX IMPEIMETHBIX 00jacTed, a Takke COOCTBEHHBIMHU
o0pa3oBaTeNbHBIMU PE3y/bTaTaMU (3HAHUSMH, YMCHUSMH, YHUBEPCAIbHBIMU Y4ECOHBIMH

Z[GI>'ICTBI/ISIMH n T. II.) U XXU3HCHHBIMHU 3aJadaMu. KpOMC TOT0, CX€Ma TCXHOJIOTHYCCKOI'O
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MBIIJICHHUSI TIO3BOJISIET BBOAWTH B OOPa30BATENbHBIM TMPOIECC CHUTYAIMH, IAOIIUE OIBIT
MPUHATHS IPArMaTUYHBIX PEHICHU Ha OCHOBE COOCTBEHHBIX 00pa30oBaTENbHBIX PE3YyJIbTATOB,
HAaYMHAS OT peHIeHUS OBITOBBIX BOMPOCOB U 3aKaHYMBAs PEIICHHEM O HalpaBIeHUSIX
MIPOJIOJKCHHSI 00pa30BaHusl, MOCTPOCHUEM KapbEePHBIX M KU3HEHHBIX IIAaHOB. TakuMm oOpazom,
nporpamMma  «l'eomHdopMaTHKa» TO3BOJIAET copMmHpoBaTH |y oOydarloluxcs pecypc
MPAKTUYECKUX YMEHHUIl U OmbITa, HEOOXOMUMBIX JUIsI Pa3yMHOH oOpraHu3anuu coOCTBEHHOM
KU3HU; CO3/aCT YCJIOBHUS IS DPA3BUTUS HHUIMATUBHOCTH, W300pETATENHbHOCTH, THOKOCTH

MBIIIJICHUA.

Y4eOHO-BOCIIUTATENbHBIM MpOLECC HampaBlieH Ha (GOPMUPOBAaHHE U pa3BUTHE
Pa3IMYHBIX CTOPOH OOYYAIOIINXCS, CBA3AHHBIX C peaiu3anueil Kak uX COOCTBEHHBIX MHTEPECOB,
TaKk U MHTEPECOB OKpyxKarouiero mupa. [Ipu 3ToM ruOGKOCTh mporpamMmbl MO3BOJISIET BOBJIEYb
00yJaroImuXxcs ¢ Pa3InYHBIME CIIOCOOHOCTSIMH. BOINBIIONH 00BEM MPOEKTHBIX pabdOT MO3BOJSIET
YUECTh MHTEPEChl M OCOOCHHOCTH JIMYHOCTH KAXKJOTO OOyJaromierocsi. 3aHsATHS OCHOBAaHBI Ha
JTUYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJOTHSX OOyuYeHHUs, a TaKKe CHUCTEMHO-AESITeIbHOCTHOM

METOAC O6y‘leHI/I$I.

I[aHHaSI nporpamMma mnpeaArojiaract BapI/IaTI/IBHHﬁ noaxoa, TaKk KakKk B 3aBHCHMMOCTH OT
o6yqa}0meroc;l MO3BOJIACT YBCIIMYUTL UJIW YMCHBIIUTDH 00BEM TOH WJIN UHOMI TEMBI, B TOM YUCJIC

" CJIOKHOCTD, a TaKKC IOPAAOK MMPOBCACHUA 3aHATHH.

2.2.2. OCHOBHOE coJiepKaHre YIeOHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs

Ha npotskeHun Kypca mporpammbl 0Oydaromivecs MO3HAKOMSTCA € Pa3InYHbIMU
reOMH(pOPMALMOHHBIMU CUCTEMaMH, Y3HAIOT, B KAKUX 00JIaCTAX MPUMEHSETCs] FeonH(popMaTHKa,
KaKHMe 3a/layd MOXKET peIlaTh, a TaKKe CMOTYT CaMH NPUMEHSATh €¢ B CBOEH IMOBCEIHEBHON
xu3Hu. OOyyaromuecs 0a30BO yCBOAT NMPUHIMI No3UIMOHUpoBaHus ¢ nomoipio ['JIOHACC.
VY3Hal0T, KaKk MOKHO OpPTraHWU30BaTh COOp CITYTHHKOBBIX JaHHBIX, KaK OHH TPEACTABISIIOTCS B
TEKCTOBOM BHJIE M KaK UX MOXXHO BU3yaJH3UpOBaTh. B pamkax mporpammbl BBIOEpYT MPOEKTHOE
HampaBjeHUe, HayyaTcs CTaBUTh 3aJaud, MCCIEN0BaTh MpPOOJIeMaTHKY, IUIAHUPOBATh BEJICHHE

MPOCKTA U TPAMOTHO paCupCACIATh POJIM BHYTPU KOMAH/BI.

O6yqa101uHec;1 CMOI'yT TIIO3HAKOMHUTBCA C HCTOpHCﬁ MPUMCHCHUA OCCIUIIOTHBIX

JIeTaTeIbHBIX alapaTroB. Y3HAIOT O COBPEMEHHBIX OECIHUIOTHUKAX, CMOTYT PEUIUTh Pa3InYHbIC
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3aJ]auy C UX MOMOUIbIO. Y3HAIOT TaKKe M 00 OCHOBHOM YCTPOHCTBE COBPEMEHHBIX OCCIUIOTHBIX
cucreM. OOy4aroluecs: y3HarT, KaK CO3JAaeTcsl MOJIETHOE 3ajaHue A OecnuioTHUKOB. Kak
IIPOM3BOJMUTCS 3allycK M JajbHeilmas cbeMka ¢ nomompio BAC. A Takke IojydaT Takue

pe3yIabTaThl ChEMKH, KaK OpTO(OTOIUIAH M TPEXMEPHBIEC MOICIIH.

OOygarommecss  yriiyosiTcss B TEXHOJOTHIO  OOpaOOTKM — T€OJaHHBIX — MyTEM
ABTOMATH3MPOBAHHOTO MOJICIIMPOBAHUS OOBEKTOB MecTHOCTH. (CaMOCTOSITEIbHO CMOTYT

BBITIOJIHUTH CbEMKY MECTHOCTH 110 TOJIETHOMY 3ajanuto. Co3nanyt 3D-monenu.

OOyyaronyecs 03HAKOMATCA C pa3JIU4YHBIMU yCTPOWCTBaMU MIPOTOTUIIMPOBAHUS. Y 3HAIOT
o0Imye TPUHIUIBI PabOThI YCTPOWCTB, Cepbl MX NMPUMEHEHHS WU TMPOAYKTHI JESATEIHLHOCTH
JAHHBIX ycTpoiicTB. OOyuaromuecs Haydarcs roToBUTh 3D-Monenu Ui medaTd C MOMOIIBIO
9KCHOPTA JaHHbIX. JIOMOJHAT MOAETM MO JaHHBIM a3pO(OTOCHEMKHM C IOMOLIbIO PYYHOTO

MOACIIMPOBAHUA. HpI/IMeHﬂT YCTpOﬁCTBa JJI IIPOTOTUIIMPOBAHUA IJI IICHATH 3a/laHU.

OO6yyaronuecs u3yyaT OCHOBBI B OArOTOBKE npe3eHTanuu. Co3nanyt ee. [loarorossrcs

K IPEACTABJIICHUIO PCAIM30BAHHOI'O IIPOTOTHUIIA. HpeIICTaBFIT €ro, 3amuuas MpocKT.

3.1. [IpumepHbIil yueOHBbIH I1aH OCHOBHOTO 00111eT0 00pa30BaHuUs

3.1.1. IpumepHsIii KaeHIapHbIA yueOHbIl rpaduk Ha 2023/2024 yueOHbIi roj

Ilepuon ob6yuennss — ceHTAOpb-Mail.
KonuyecTBo yueOHbIX Heesb — 34.
KoanyecTBo yacoB — 34.

Pe:xum npoBeneHus 3auaThii: 1 pasa B Hezeo.

[IpazgHuuHble W BBIXOAHBIE THU (IO MPOU3BOJACTBEHHOMY KaJleHAApI0 NpU TMSATHIHEBHOMN

paboueii Henene):

KanukynspHslii nepuon:
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No
/o

Mecsn

®dopma
3aHATUA

Kon-
BO
4acoB

Tema 3anaTus

dopma KOHTPOJIS

CenTs0pb

JUTIP

3HaKOMCTBO. Texnuka
0€30IMaCHOCTH. BBoanoe
3ansTue (Menss Mup+).

becena

CeHts10pb

JU/TIP

HeoGxomuMocTh  KapThl B
coBpemeHnHoM Mmupe. Cdepsl
NPUMEHEHHS, TEePCIEKTHBHI
MCTIONIb30BAHUS KapT.

becena

CeHts0pb

JU/TIP

BekropHble  JaHHBIE ~— Ha
KapTax. 3HaKOMCTBO C BeO-
I'MC. Ieer kak aTpudyT
KapTBhl. 3HAKOMCTBO c
KapTorpapuuecKuMH OHJIaiH-
ceppucaMu. CBeT M  IBET.
Ponp nBera nHa kapre. Kak
3aCTaBUTh IIBET paboTaTth Ha
cebs?

becena

OxTs16pB

JUTIP

Cozmanne ©  myOnMKanus
COOCTBEHHOM KapThl.

JlemoHCTpanus
penieHus kemnca

OxTs16pB

JUTIP

Cucrembl r100aIbHOTO
MMO3UITUOHUPOBAHUA.

becena

OxTa0pb

JU/ITP

HpI/IMCHCHI/IC CIIYTHUKOB JJIs1
MMO3UITUOHUPOBAHUA.

JemoHCcTpanys
pelieHus Kenca

OxTs16pB

JUTIP

Ucropus dhotorpadumu.
®ororpaduss kak  crnocod
W3Y4YCHUS OKPYXaIoIIero
MHpA. XapakTepUCTUKU
(dboroanmaparos. I[lomydeHue
KayeCTBEHHOTr0 ()OTOCHUMKA.

becena
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8 Hos6pn JI/TIP Coznanne chepuueckux | becena
IMAHOPAM. OcHoBHbIE
HIOHSATHS. Heob6xonumoe
obopymoBaHue. TexHuka
CBbEMKH chepruieckux
HaHopaMm pas3In4HOM
arnmaparypou.

9 Hos6pn JI/TTP Coznanne cthepuueckux | TectupoBanue
MaHOpaM. CumBka
noNydyeHHBIX  (oTorpaduii.
Koppexius U peTylb
HaHOPAM.

10 | [dexaOpb JUTIP ®ororpammerpuss U ee | becena
BIMSHAE Ha COBPEMEHHBIN
MHUD.

11 | dexaOpb JU/TIP Cuenapuu cpeMKu 00beKTOB | becena
ISt MOCJIEYIOLIETO
HOCTPOCHHUS ux B
TPEXMEPHOM BUJIE.

12 | dexabpb JU/ITP [TpuHnmn nocrpoenus | becena
TPEXMEPHOIO  M300paKeHUs
Ha KommbloTepe. Pabora B
¢dororpammerpudeckom I10 -

Agisoft  Metashape  wm
AQHAJIOTUYHOM. ObpaboTka
OTCHSITOTO MaTepuara.

13 | dexabpb JU/ITP becniunotHuk B | becena
reouH(popMaTuKe.
YCTpoiicTBO U PUMEHEHNE
JpOHA.

14 | SuBapp JUTIP Texuuueckue ocobenHoctH | becena

BILTA.
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15

SluBapb-
depaiib

JI/TIP

[Tunoruposanue BITIA.

TectupoBanue

16

deBpaiib

JUTIP

Hcmons3oBanue
OECIMWJIOTHUKA JUII ChEMKH
MECTHOCTH.

JeMoHcTpanus
peuieHus Kenca

17

Mapr

JUTIP

Bosuukarornue POOIIEMBI
npu cozmannn 3D-monenei.
CnocoObl  penakTUPOBAHMS
TPEXMEPHBIX MOJICIICH.

becena

18

Mapr

JUTIP

TexHonoruu
MPOTOTUTIUPOBAHUS.
VYcerpolicTBa AJ1s1 BOCCO3/1aHUS
TPEXMEPHBIX MOZEIIEH.
Pabota ¢ 3D-npuHTEpOM.

becena

19

Maprt

JU/ITP

®u3nyeckue M XUMHUYECKHE
cBolcTBa IuiactTuka s 3D-
IIpUHTEPA. [TeuaTs
TPEXMEPHON MOJIENH LIKOJIBI.

TectupoBanue

20

Mapr

JUTIP

Pa6ora B I1O st pydnoro
TPEXMEPHOTO

Mo enupoBanus — ScetchUP
WA QHAJIOTUYHOM.

becena

21

Arnpenb

JUTIP

OKCIIOPTUPOBAHNE
TPEXMEPHBIX daitnos.
[IpoexTupoBanue
COOCTBEHHOM CIICHBI.

becena
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22 | Anpens JUTIP 1 Ilewats wmomenun ©Ha 3D-| Becena
MpUHTEPE. Odopmnenue
TPEXMEPHON  BELIECTBEHHOU
MOJICJIH.
23 | Mait I1P 2 ITonroroska 3aIUTEI
IIPOEKTA.
24 | Mai [P 1 3amura NpoeKToB. JleMoHcTpanus
pelLIeHUs KEHCOB
25 | Mai JI/TIP 1 3aKiIOunTeNbHOE  3aHSATHE.
[TonBeneHue UTOTOB padOTHI.
[Tnanel mo qopaboTke.

3.2. Cucrema ycioBUi peann3aiiii OCHOBHON 00111e00pa3oBaTeIbHON MPOTrPaMMBbI

3.2.1. Onmcanue KaJpoBBIX YCIOBUH pealu3alliii OCHOBHOM 00pa30BaTENbHOW MPOTPAMMBI

OCHOBHOT0 00111eT0 00pa3oBaHusl (ONMMCAHNE KOMIIETCHIINI HACTaBHUKA)

HacraBuuk nporpammsl «I eonHpopmaTHKa» paboTaeT Ha CTHIKE CaMbIX aKTyaJIbHbIX 3HAHUH 110
HaIIpaBJICHUIO TE€ONPOCTPAHCTBEHHBIX TEXHOJOTHM, a TaKXKe TEHEPUPYET HOBBIE INOAXOIBI U
pelieHus, BOIIIOIIAs UX B peaibHble IPOEKThl. HacTaBHUK SBIIETCS TPAMOTHBIM CIIELHAIIUCTOM
B 00J1aCTH reOMH(OPMALIMOHHBIX CUCTEM, CIIEAMUT 3a HOBOCTSAMH CBOEH OTpacii, U3y4aeT HOBbIE
TexHosoruu. O6nagaeT HaBbIKaMHU IPOEKTHOM AEATEeIbHOCTH, BHEJPSIS €€ MPUHIIMIIBI B MPOIiece

oOyJeHwus.

HacraBHuk B paBHOﬁ CTCIICHHU 06naglaeT KaKk CHUCTEMHOCTBIO MBIIMIJICHUA, TaK W AOYXOM
TBOPYECTBA, MO6I/IJ’I€H, YMECT pa6OTaTB B KOMaHIAC, KPUTHYCCKU MBICIIUTDb, aHAJIU3UPOBATH U
O606H_IaTB OIIBIT, TCHEPUPOBATH HOBOC, YMCCT CTABUTD 3a/la4M U PCIIATh HUX, 4 TAKIKEC pa6OTaTB B
YCIOBUAX HCOHpeHCHéHHOCTI/I U B paMKax HpOGKTHOfI napajaurmal. ITomumo 9TOro, HaCTaBHUK

o0JasiaeT meIarornuecko Xapu3Monu.
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4. Conep:kanue Kypca
OcHoOBHBbIE pa3/ie/ibl NPOrpaMMbl y4e0OHOI0 Kypca
1) BBeneHue B OCHOBBI FeOMH(POPMAIMOHHBIX CHCTEM H MPOCTPAHCTBEHHBIX TaHHBIX.

O6yqa}oumec;{ MMO3HAKOMATCA C  PA3JIMYHBIMU  COBPCMCHHBIMU FCOI/IH(l)OpMaLII/IOHHBIMI/I
CHUCTCMaMU. YSHaIOT, B KakKuX 007acTIX IIPUMCEHSCTCA FGOI/IHQ)OpMaTI/IKa, KaKHuC 3aJa4 MOKCT

peniaTh, a Takke Kak 00yJaronuecs MOTyT CaMy ITPUMEHSTH €¢ B CBOEH MOBCEAHEBHOM KU3HHU.
2) Ypok padorsi ¢ TJIOHACC.

OO6yuatromuecst 6a30BO YCBOAT MPUHIMM MTo3unimoHupoBanus ¢ nomoinbio [JIOHACC. V3Haror,
KaK MOXXHO OpPraHM30BaTh COOP CIyTHUKOBBIX JAHHBIX, KAK OHU MPEJICTABIISIOTCS B TEKCTOBOM

BUJIC M KaK X MOKHO BU3YaJIM3UPOBATh.
3) BpI0Op NPOEKTHOr0 HANPABJIEHHUS U PaclpeseeHne PoJeii.

Beibop mnpoexktHoro HampasieHus. IlocranoBka 3amaun. HccnenoBanue mnpoOiaeMaTUKH.

[InanupoBanue npoekra. Pacnipenenenue ponei.
4) YcTpoiicTBO M IPUMeHeHHEe 0eCITUIOTHUKOB.

OOyuaromuecs no3HakomsTcst ¢ ucropuei npuMmeHenust bAC. VY3nator o coBpemenHbix BAC,
KAaKUe 3aJa4d MOJKHO pEIaTh € MX IOMOIIBI. Y3HAIOT TaKK€ OCHOBHOE YCTPOMCTBO

coBpemeHHbIX BAC.
5) OCHOBBI CHEMKH ¢ 6eCITHJIOTHHKOB.

OObyuaromuecs y3HaroT, Kak co3faercs nojeTHoe 3aganue a1 bAC. Kak npousBoautcs 3amyck
U nanbHelas cbeMka ¢ nomouibio BAC. A Taxke Kakue pe3yabTaThl MOXKHO IMOJIYYUTh U Kak

3TO cAenaTh (Moxy4eHne opTodoTOoIIaHa U TPEXMEPHOM MOJIETIH).
6) VYriay6JeéHHOe H3yueHHe TEXHOJIOTHii 00padOTKHU reoIaHHbIX.
ABTOMAaTH3UPOBAHHOE MOJICITMPOBaHUE 00BEKTOB MECTHOCTH ¢ moMolnkio Agisoft PhotoScan.
7) Coop reoaHHbIX.
AspodoTocheéMKa, BHIMOTHEHHE CHEMKH MECTHOCTH 10 MOJICTHOMY 33/IaHUIO.
8) OO0padoTKka ¥ aHAJIN3 reoJaHHbIX.
Cozmanue 3D-moneneii.

9) HM3yueHme ycTpoiicTBa 1Jisl HPOTOTHNHPOBAHUS.
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O3HaKkoOMJICHHE C YCTPOHCTBAMU TNPOTOTUIIMPOBAHMS, TPEAOCTABICHHBIMH OOyYaromIuMCs.
OOyuaromuecs y3HaIOT 00LIMe MPUHIUIIBI Pa0OTH YCTPOUCTB, a TAKXKE KOTAa OHU MPUMEHSIOTCS

U 4TO C UX MOMOILBIO MOKHO IIOJYyYHUTh.
10) MoaroToBKa JAaHHBIX /11 YCTPOICTBA MPOTOTHITMPOBAHUSI.

[MonroroBka 3D-mozenei, 5KCIOPT JaHHBIX, TOJrOTOBKA 3aaHUH 10 M€YaTH.
11) IporoTHnHpoOBaHueE.

[Mpumenenue yctpoiicts npororunupoBanus (3D-npunrep).
12) IlocTpoeHne MPOCTPAHCTBEHHBIX CIIEH.

HOHOJ’IHGHI/IC MOI[GJ'IGﬁ 10 JaHHBIM aBpO(bOTOCLéMKI/I C IMOMOLIIBIO PYYHOTO MOACIIMPOBAHUSA U

IIOATOTOBKA K [1€4aTH HAa yCTPOMUCTBAX IIPOTOTUIINPOBAHUS.
13) IloaroToBKa Mpe3eHTaIMIi.

I/IBy‘IGHHG OCHOB B IIOATOTOBKC MPE3CHTAMU. COSIIaHI/IC IMPpE3CHTAlIU. HOI[FOTOBKa K

MPEACTABICHHUIO PEATN30BAHHOTO MPOTOTHIIA.
14) 3ammTa NPOEKTOB.

Hpe,[[CTaBJ'IeHI/IC PCAIN30BAHHOTIO ITPOTOTHUIIA.
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4.1. TemaTuyeckoe MNJIAHUPOBAHUE

Bcero
Ne n/mn Paznensl nporpamMMel yueGHOro Kypca 9acoB
1 | 3nakomcTBO. Texnuka oe3onacHocTu. BBognoe 3ansarue 1
(«Mensiss MUpP»).
2 | BBenenue B reouHgopmamnuontbie TexHooruu. Keiic 1: 3
«CoBpemeHnHble kapThl, 1 Kak onucars 3emiaro?».
2.1. Heo6xoauMocTth KapThl B coBpeMeHHOM Mupe. Cdepsl 1
IPUMEHEHHUS], IEPCIIEKTUBbI HCIIOIb30BAHUS KapT.
2.2. BexTopHble nanHble Ha KapTax. 3HakoMcTBO ¢ Be6-I'C. 1
[IBeT kak aTpuOyT KapThl. 3HAKOMCTBO C
KapTorpagpuueckumMu oHinaiiH-cepsucamu. CBeT U LIBET.
Ponb uBera Ha kapre. Kak 3actaButh 11BeT paboTaTrh Ha
ceba?
2.3. Coznanue 1 myOnuKaius COOCTBEHHON KapThl. 1
3 | Keiic 2: «I'1o6anbpHoe mo3unuoHuposanue “Haiinu cedos 2
HA 3eMHOM LIape”».
3.1. Cucremsl T11006aTbHOTO TO3UITUOHUPOBAHMUS. 1
3.2. | IlpumeHeHHe CIIyTHUKOB JJIS TO3ULIMOHUPOBAHHUS. 1
4 | ®ororpadguu U NaHOPaAMBbI. 4
Uctopus ¢pororpaduu. dororpadus kak cnocod u3ydeHus 1
OKpY>KaIoIllero Mupa. XapakTepuCTUKU (HOTOannaparos.
4.1. [TonydyeHne KkauecTBEHHOTO (POTOCHUMKA.
Coznanne cepuuecknx nanopam. OCHOBHbBIE TTOHSITHSI. 1
HeobOxonumoe obopynoBanue. TexHuKa CbEMKHU
chepruecKrux MaHopaM pa3InyHOM anmnapatypoi (kamepbl
cMapToHOB Oe3 ITAaTUBOB, IIM(POBHIE (PoTOATIAPATHI CO
4.2. MTAaTUBAMHU U T. 11.).
4.3. Cosznanue chepuueckux manopam. CITUBKA MOJTyYIEHHBIX 2
¢dororpaduii. Koppekuus u peryms nanopam.
5 | OcnoBsl a3podorochrémku. [lpumenenune BAC 15
(0ecnWIIOTHBIX ABUALIMOHHBIX CHCTEM) B
aspodorochemke (Keiic 3.1: «/lns yero Ha camom jaeJie
HY’KeH 0eCIIMJIOTHBIN JeTaTeJbHbI annapart?»).
5.1. doTOorpaMMETpHs U €€ BIUSIHUE Ha COBPEMEHHBIN MUP. 1
5.2. | Cuenapuu Cb&MKH OOBEKTOB JUISI TOCTIETYIOIIETO 1

MIOCTPOCHHUS UX B TPEXMEPHOM BHJIE.
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[TpuHIU TOCTPOEHUS TPEXMEPHOTO U300paKEHUS Ha
KommnbioTepe. PaboTa B pororpammerpudeckom [10 —
Agisoft PhotoScan nnu ananoruaaom. O6paboTka

5.3. | orcusToro marepuana.
BecnmnotHuk B reonHpopMaTuke. Y CTPOHCTBO U
5.4. MIPUMEHEHUE JPOHA.
55. Texuunueckue ocooennoctu BITJIA.
5.6. [Munotuposanue BITJIA.
Hcnonb3oBanue 6€CUIOTHUKA AJI1 ChEMKH MECTHOCTH.
5.7.
Boznukaromnue mpo6siemsl Ipu co3aanuu 3D-Moenei.
5.8. CriocoObl pelakTUPOBaHUSI TPEXMEPHBIX MOJIENIEH.
TexHOoI0rny NPOTOTUIIMPOBAHUS. Y CTPONCTBA JUIA
BOCCO3/IaHUs TPEXMEPHBIX Mojelneld. Padota ¢ 3D-
5.9 IIPHUHTCPOM.
dusnueckre 1 XMMUYECKHE CBOMCTBA TuIacTuKa s 3D-
5.10. | mpunTepa. IleyaTs TpEXMEPHOI MOJENIN LIKOJIBI.
Keiic 3.2: «Ai3MeHeHue cpeibl BOKPYT HIKOJIbD).
6.1. Pa6ora B 1O 151 pydHOTO TPEXMEPHOTO MOACIUPOBAHUS
— SketchUp wunu ananorungaom.
6.2. DKCIOpTHUPOBaHUE TPEXMEPHBIX (aiinoB. [IpoekTupoBanue
COOCTBEHHOM CIICHBI.
6.3. [Tevats Mmonenu Ha 3D-ipunTepe. OdopmieHue
TPEXMEPHOU BEIIECTBEHHOW MOJEIIH.
7 [ToaroroBka 3auIUTHl IPOEKTA.
8 3amura NpoeKTOB.
3axnrounTtenbHoe 3aHsaTue. [loaBenenne UTOroB paboThl.
9 [Tnanel o 1opaboTke.
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Keiicbl, BXOogawme
B Nporpammy

KpaTtkoe coaep:kaHue

Keic 1. CoBpemeHHble
KapTbl, nam Kak onucatb
3emnto?

Kelic 3HaKOMUT 06YyYatoLLMXCA C Pa3HOBUAHOCTAMM AaHHbIX. Peluas
3alauyy Kelca, obyyatowmeca NPoOxXoAsT ceayowme TEMATUKK: KapTbl U
OCHOBbI MX POPMUPOBAHNA; N3yYeHME YCNOBHbIX 3HAKOB 1 NPUHLMNOB UX
oTObparkeHUA Ha KapTe; CUCTEMbl KOOPANHAT U NPOEKLMIA KapT, UX
OCHOBHbIE XapaKTEPUCTUKN M BO3MOXKHOCTU NPUMEHEHMA; MacluTab u ap.
BCNOMOraTe/ibHble MHCTPYMEHTbI pOPMMPOBaAHUA KapTbl.

Keitc 2. FnobanbHoe
Nno3nuMoHnpoBaHue «Hargm
cebs Ha 3eMHOM Lapey.

HecmoTpa Ha TO, UTO HAaBMraTOPbI U CMOPTUBHbIE TPEKEPbI CTaNU
HEOTHEM/IEMOM YaCTbtO HALLEM KU3HWU, MAN0 KTO 3HAET MPUHLMM UX
paboTbl. Mpoiiana Kelic, obydatoumeca yaHawoT npo [NTOHACC/GPS —
NpPUHLMNbI PaboTbl, UCTOPUID, COBPEMEHHbIE CUCTEMBI, MPUMEHEHMUE.
MpumeHeHne norrepos. Busyannsauma TEKCTOBbIX AAHHbIX HA KapTe.
Co3paHue KapTbl UHTEHCUBHOCTMU.

Ketic 3.1. AspodoTocbémKa.
«[ns yero Ha camom gene
Hy»XeH 6ecnunoTHbIN
NeTaTeNbHbIi annapaT?».

Kelic 3.2. UameHeHUe cpeqpbl
BOKPYT LWWKObI.

O6bEMHBIN Kelc, KOToPbI NO3BOAUT 06YYaOLWMMCA OCBOUTb NONHYHO
TEXHOJIOTUYECKYIO LLENOYKY, UCMO/b3yeMYI0 KOMMEPYECKUMM
KOMMNaHMAMMW. YCTPOMCTBO M NPUHLMNbI GYHKUMOHUPOBaHUA BINA,
OcHoBbl $OTO- U BUAEOCHEMKM U NPUHLMNOB Nepesayn UHPopMaLum ¢
BMNJ1A, 06paboTKa gaHHbIx ¢ BMJIA.

MpoagonxeHue Kelica 3.1. Obyyatowmecs, UMes B CBOEM PacnopsarKeHUn
3N1eKTPOHHYI0 3D-moaenb WKoAbl, NPOAONKAT BHOCUTb U3MEHEHUA B
NPOAYKT C Lenbto 6iaroycTpoiicTBa paioHa. Obyyatowmecs Npoaos/KatoT
COBepLUeHCTBOBaTb CBOM HaBblk 3D-MoAeNMPOBaHUA, 3aBEPLLAA NPOEKT.

4.2.4.

MarepuanbHO-TEXHUYECKHE

YCIIOBHSl  peajn3allid OCHOBHOM  00Opa3zoBaTeIbHOM

porpaMmaI (HO CyTH, O6’[>€I[I/IHCHI/IG BCEX PCCYPCOB, MPOIMMMCAHHBIX B Keﬁcax)

Cnucok 060py1oBaHus

Ne n/n HanmeHoBaHue KpaTtkune TexHU4YecKkmne XxapakTepucTtmku Ea. nsm. Kon-so
1 | KomnbloTepHblii Knacc UKT
1.1. M®YVY (npuHTEp, CKaHep, Konup) MuHMManbHble: dopmat A4, nasepHbii, wT.
y/6.
1.2. HoyTOyK HacTaBHMKa C HoyTbyk: WT.

obecneyeHnem

npeaycTaHoB/IEHHON onepaLMoHHOM
cucTemon, oPpUCHbIM MPOrpPamMMHbIM

Npoun3BoAMTENIbHOCTL NpoLeccopa (no
Tecty PassMark — CPU BenchMark
http://www.cpubenchmark.net/): He
meHee 2000 eauHunL,;

06bEM OnNepaTMBHOM NaMATU: He MmeHee 4
re;

06bEM Hakonutena SSD/eMMC: He meHee
128T6;

MO 418 NpoCcMOTpPa U peakTUPOBaHUA
TEKCTOBbIX AOKYMEHTOB, 3/IEKTPOHHbIX
Tabmu M NnpeseHTauui
pacnpocTpaHéHHbIX dopmaTos (.odt, ,txt,
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http://www.cpubenchmark.net/)

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

1.3.

HoyTbyK ¢ npeayCcTaHOBAEHHOM
onepauMoHHOM cUcTeMO, ODUCHbBIM
nporpammHbIm obecnevyeHnem

HoyTbyk:

He Huxe Intel Pentium N (nau Intel
Celeron N), He Huxke 1600 MTu,
1920x1080, 4Gb RAM, 128Gb SSD;
Npon3BOAUTENLHOCTbL NPOLLECCOpa: He
meHee 2000 eamHUL;

MO ans NpocMoTpa M peaakTMpoBaHMsA
TEKCTOBbIX AOKYMEHTOB, 3/IEKTPOHHbIX
Tabmu M NpeseHTauni
pacnpocTpaHéHHbIX dopmaTos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xIsx, .odp, .ppt,
.pptx).

wT.

10

1.4.

NHTepaKTMeH bl KOMNJIEKC

Konnyectso ogHOBpeMEHHbIX KaCaHU—
He meHee 20.

wT.

YpoK TexHonornu

2.1

AaanTtneHoe obopyaoBaHue

2.2,

3D-o60pyaosaHue (3D-npuHTEp)

MWHUManbHble:

TMN NnpuHTepa: FDM;

maTepuan: PLA;

pabounit cTon: c NoAorpesom;

paboyas ob6nactb (XYZ): oT 180x180x180
MM;

CKOPOCTb NeyaTtu: He meHee 150 mm/cek;
MWHUMa/IbHasA TO/ILLMHA cNoA: He Bonee
15 MmKm;

dopmar daiinos (ocHoBHbIe): STL, OBJ;
3aKpbITbIM KOPMYC: HanU4Me.

wT.

2.3.

Mnactuk ana 3D-npuHTepa

ToAWMHa NNaCTUKOBOM HUTKU: 1,75 mm;
maTepuan: PLA;
BeC KaTyLKN: He meHee 750 rp.

wT.

15

2.4,

MO ana 3D-mopennpoBaHuA

O6nauHblit nHCcTpymeHT CANP/ACYN,
0XBaTbIBAKOLWMI BECb NpoLecc paboTbl €
n3nennaMmn — OT NPOEKTUPOBaAHMA A0
N3roTOB/IEHUA.

LononHutensHoe obopyaoBaHue

2.5.

LLnem BUPTYyanbHOM peanbHOCTH

Obuwee paspelleHne He meHee 2160x1200
(1080x1200 ann KaxAaoro rnasa), yron
0630pa He meHee 110;

Ha/IMyMe KOHTPO1epoB — 2 WT.;
HaNMuMe BHELWHUX 4aTYNKOB — 2 WT.;
pa3bEM ANA NOAKNIOYEHMA HAYLLIHMKOB:
Hanuuue;

BCTPOEHHAA Kamepa: Hanuuyume.

KOMNNEeKT
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2.6.

LtaTne ana KpenneHma 6a3oBbix
CTaHUUM

KomMnnekT U3 AByx LWITaTUBOB.
COBMECTMMOCTb CO LLUEMOM BUPTYasIbHOM
peanbHocTy, n.2.3.1.

KOMMNNEK
T

2.7.

HoyTt6yk ¢ OC ana VR-wnema

Konunuectso agep npoleccopa - He MeHee
4

TaKToBasA YacToTa NpoLeccopa - He MeHee
2500 My,

BupaeokapTa - He Huxe Nvidia GTX 1060, 6
6 BMaeonamaATb

O6bem onepaTMBHOM NaMATU - He MeHee 8
r6.

wT.

2.8.

MHorononb3oBaTeNbCKan cMCTEMa
BMPTYa/IbHOWM PeanbHOCTU C 6-
KOOPAMHATHLIM OTC/IEXKUBaHNEM
NonoXeHuna nosb3oBaTenemn

TpeboBaHMA K cucTeMe BUPTYasibHOM
peanbHOCTH:

nogaepXKa MobuIbHbIX WAEMOB
BUPTYa/IbHOW peanbHOCTU NoA,
ynpasneHnem OC Android;

noafepKa ynpaBnatwoLLmMX KOHTPONEpPOB
C BO3MOMHOCTbIO 6-KOOpANHATHOrO
OTCNEXMBAHUA NONOMKEHUA B
NpOCTPaHCTBE;

TEXHO/I0MMA MOMHOM KOMMEHCAUUK nara
(anti-latency): nsobpaxeHue 4ONKHO
BbIBOANUTLCA A/1A TOYEK, B KOTOPbIX
OKayKyTCA NeBbIN W NPaBbIi rnasa
nosib3oBaTeNa Yepes Bpemsa, KoTopoe
OOMKHO NPONTU C MOMEHTA HaYana
onpeaeneHnua MecTonoNoXKeHUA r1as
Nno/Ib30BaTeNA 40 MOMEHTA OKOHYAHUA
BblBOAA U30bpaxkeHus.;

naowaab OTC/AEXMBaHUA NOb30BaTENEN
— He meHee 16 KB. m;

KONMYeCTBO NoNb30BaTeNe — He meHee 3
yen.

TpeboBaHMA K cUCTEME OTCNEKMBAHUSA
NoIOXKeHUA NoNAb3oBaTeNel (TPeKUHra):
TUM CUCTEMbI OTC/IEXKUBAHUSA: 6-
KOOPAMHATHAA CUCTEMA OTC/IEKMBAHUS;
obwmin BeEC O4HOrO YCTPOMCTBA TPEKUHTA
— He 6onee 20T;

TEXHONOMMA: ONTUKO-UHEPLMANBHBIN
TPEKWHT, aKTUBHbIE MapKepbl,
paboTatowme B MHGpPaKpacHOM
AnanasoHe;

yron 063opa onTMYecKom cuctemMbl — He
meHee 230 rpaaycos;

BpPEeMs OTK/IMKa CUCTEMbI TPEKUHIA — He
bonee 2 mc;

pasmeLlLeHne CEHCOPOB: Ha 06beKTe
OTCNeXUBAHUA;

CEHCOpbI, UCNONb3yeMble ANA
OTC/NIeXMBAHMA LLIEMOB BUPTYasbHOM
peanbHOCTU U ANA OTCNEKMBAHUA
OBVXXEHWNI PYK NONb30BaTeNeN, AOKHbI
6bITb MAEHTUYHBIMU U
B3aMMO3aMeHAEMbIMU;

pasmeLleHne aKTUBHbIX MapKepoB:
Hano/sbHOE;

Komnn.
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BCE KOMMOHEHTbI CUCTEMbI TPEKMHra
OOJ/IKHbI MOHTUMPOBATLCA Ha o, 6e3
HeobxoaAnMMoCTH
NOTO/I0YHOr0/HACTEHHOTO MOHTaMa;
Ha/N4Me CEHCOPOB B COCTaBe €4MHOIo
YCTPOICTBA TPEKUHTA: aKCENEPOMETP,
r'MPOCKON, ONTUYECKUIA CEHCOP;

4acToTa OTC/IEKMBAHMA NONOKEHNA
nosib3oBaTtens:

- akcenepometp: He meHee 2000
BbI6OPOK/C;

- rupocKkon: He meHee 2000 BbI60pOK/c;

- ONTMYECKUI CeHCOp: He meHee 60
BbI6OPOK/C;

NOrpeLHOCTb OTC/IEXKMBAHUA NOIOXKEHMA
Nonb30BaTeNA B NPOCTPAHCTBE HA
naowaamn 6 m x 6 m — He 6onee 10 mm;
MMHUMa/IbHOE KOZIYEeCcTBO
nonb3oBaTesnen, noaaepxmpaemoe
CMCTEMOW TPEKUHTa, He MeHee 3 yen.

TpeboBaHMA K NOKA3aTe M XPaHEHMS,
TPAHCMOPTUPOBKU U HACTPOIKM:

BPeMA MOJIHOrO pa3BEPTbIBAHMA U
HACTPOWMKM CUCTEMbI A/1A N0oWaan
oTcnexxkmnBaHuns 16 kB. m —He 6onee 90
MUH;

HeobXxoAMMOCTb KaNMBPOBKM B NpoLecce
3KcnayaTauum — OTCYTCTBYET;

TemnepaTtypa XpaHeHuA: -30°C.. +50°C.

TpeboBaHuA K cnocobam ynpasneHus
MHTEPAKTUBHBIMU MOAENAMM:
nogaepKa 6-KoopANHATHOro
OTC/IEKMBAHUA NOJIOXKEHMA YNPABAAIOLLNX
YCTPOICTB B NPOCTPAHCTBE.

TpeboBaHMA K NPOrpammMmHOMY
obecneyeHuto:

NOALEPKA CUCTEMOM TPEKUHra
onepaunoHHbix cuctem: Windows,
Android;

npeaocTaBieHe HeOrpaHMYEHHOM No
BPEMEHW UCMONb30BAHUA MPOCTOM
(HeucknouNTENBHOM) NNLEH3UU Ha
KOMMepYecKoe UCnosib3oBaHme
nporpammHoro obecneyeHns cuctembl
TPeKuHra Ha oguH waem ¢ OC Android
(beccpoyHan nmueHsunsa) — 3 wr.

Ob6wme TpeboBaHuA:

Hannunme MobUNbHbIX LWAEMOB
BUPTYyasbHOM peanbHocTh Oculus Go nnn
aHanor — 3 wr.;

Hanume KOMNAEKTa NPOBOAOB U
3apAgHbIX yCTpOMCTB ans becnepeboitHol
paboTbl.
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2.9.

doTtorpammeTtpuyeckoe MNO

MO gns 06paboTKM M306parkeHU n
onpeaeneHns Gopmbl, pasmepos,
NOJIOXKEHUSA U UHbIX XapaKTEPUCTUK
06BEKTOB Ha N/IOCKOCTU UK B
NPOCTPaHCTBE.

wT.

2.10.

KsagpokonTtep Mavic Air

KomMnakTHbI KBagpoKonTep ¢
TPEXoceBbIM CTabnMAn3aTopom, Kamepow
4K, MaKCMManbHOM AaNbHOCTLIO Nepesayn
He MeHee 6 Km.

wT.

2.11.

KBagpokonTtep DJI Tello

KBagpokonTep c Kamepoit, Bec He bonee
100 r B cbope c nponensiepom 1 Kamepoi;
ONTUYECKUIA AaTYMNK onpeseneHnn
no3nunM — Haanuue;

BO3MOMHOCTb YA/NIEHHOTO
NPOrpamMmmMMpoBaHNA — Haiuume.

wT.

MepuasoHa

¢0ToannapaT c 06BeKTUBOM

Konnuyectso apdeKTUBHbIX NUKcenen — He
meHee 20 mAH.

wT.

3.2

Buaeokamepa

MnaHwert (ana obecneveHma
COBMECTUMOCTU ¢ N 2.3.6) C NpUMepHbIMMK
XapaKTepUCTUKaMU:
AnaroHanb/paspelleHne: He meHee
2048x1536 nukcenei;

OMaroHanb 3KpaHa: He meHee 9.7";
BCTpoeHHan namatb (ROM): He meHee 32
I'b;

paspelueHune poTokamepsbl: He meHee 8
Mn;

Bec: He bonee 510 T;

BblcOTa: He 6onee 250 mm.

wT.

3.3

KapTa namatv gna
¢doToannaparta/sBmaeokamepsl

O6bEM NamaTM — He meHee 64 6, Knacc
He HmKe 10.

wT.

34

LWTaTtne

MakcumanbHas Harpyska: He 6onee 5 Kr;
MaKCMMa/ibHaA BbICOTa CbEMKU: HE MmeHee
148 cm

wT.

4.2.5. VudopmManimoOHHO-METOIMYECKHAE YCIIOBHS peamu3allii OCHOBHOH 00pa30BaTEbHOM

MPOrpaMMbI OCHOBHOTO 00IIIero oO0pazoBaHus (CHHCOK BHEIIHUX METO. MaTepHUaioB) (CCHUIKU

Ha JOII. MaTCPpUaJIbl — IIPOIKUCBIBACM B Keﬁcax)
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