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1. IlosicHuTEILHAA 3aIMCKA

AKTYaJIbHOCTB: CETOJHS T€OMH()OPMALMOHHBIE TEXHOJOTUU CTaIH HEOTHEMJIEMOH YacThIO
Halled U3HHU, JO00W COBPEMEHHBIM YEJIOBEK I0JIb3YeTCS HaBUTALMOHHBIMU CEpBHCaMU,
MPWIOKEHUSMU JUIsl MOHUTOPUHIA OOILECTBEHHOTO TPAHCIOpPTa M MHOTHUMH JIPYIrUMU
CEpBHCAMHU, CBSI3aHHBIMU C KapTaMU. DTU TEXHOJIOTUH UCHOJIB3YIOTCS B COBEPIIEHHO Pa3IMYHbIX
cdepax, HaUMHAS OT PEarPOBaHUS MPH YPE3BBIYANHBIX CHUTYAIIUSAX U 3aKAaHYMBAsi MAPKETHHIOM.
Kypc «l'eonHpopmManioHHble TEXHOJOTMM» TMO3BOJSET C(HOPMUPOBATH y OOYydarOLIUXCS
YCTOWYMBYIO CBSI3b MEXAY WH()OPMAIIMOHHBIM U TEXHOJOIMYECKUM HaIpaBJIEHUSIMU Ha OCHOBE
peaJIbHbIX MPOCTPAHCTBEHHBIX IAHHBIX, TAKUX Kak a’dpo(oTochEMKa, KOCMHUYECKas CbhbEMKa,
BEKTOPHBIE KapThl U Ap. ITO MO3BOJUT OOYYarOMIMMCS IMOJIyYUTh 3HAHUS M0 HCHOJIb30BAaHUIO
reoMH()OPMALIMOHHBIX HHCTPYMEHTOB U TMPOCTPAHCTBEHHBIX JAaHHBIX Ui TOHMMaHUA U
W3Y4YEHHUS OCHOB YCTPOMCTBA OKpYXAIOUIEro MHpa M MPHUPOAHBIX sBieHH. OOyuaromiuecs
CMOTYT peaJin30BbIBATh KOMaHIHbIE MPOEKThl B cdepe HCCIEA0BaHUS OKPYKAIOIIEro MHpA,
HayaTh MCIOJIb30BaTh B IOBCETHEBHOM KU3HU HABUTAIIMOHHBIE CEPBUCHI, KOCMUYECKHUE CHUMKH,
ANIEKTPOHHBIE KapThl, COOMPATh NaHHbIE 00 OOBEKTAaX Ha MECTHOCTH, co3aaBaTh 3D-00BEKTHI

MECTHOCTH (KaK OTIeIbHBIC 3[aHM, TaK U IIEJIbIe TOPOJIa) U MHOTOE JPYTroe.

Kaaccndukanus nporpaMmbl: TEXHUYECKAS.

HanpaBiennocts  o0pa3oBaTe/ibHOW  mporpamMmbl:  oOpa3oBaTellbHas  MporpaMma
«["eouHopmaIOHHbIE TEXHOIOTUW» SBISETCS 001e00pa3oBaTeNIbHON MPOrpaMMOil 0

HpeHMeTHOﬁ obOmactu «TexHOIOTHsY.
q)yHKIII/IOHa.TILHOQ npeaHasHaAYCHUE MPOrpaMMbl: IPOCKTHAA.

®opMa OpraHu3aluM: rpynnoBas.



AKTyaJILHOCTL H OTJIHYHTEIbHbIE 0COOEHHOCTH NmporpaMmmbl

HoBu3Ha mporpamMmbl 3akiiOyaeTcss B CO3JaHMM YHUKAIBHON 00pa3oBaTeibHON Cpenbl,
(dbopMUpYyIOLIEH MPOEKTHOE MBILIUICHHE 00YyJaIOIMUXCS 38 CYET TPAHCISAIUH POEKTHOTO criocoba

JEATEIBHOCTH B PAMKaX PEIICHHsI KOHKPETHBIX MPOOJIIEMHBIX CUTYAIIHH.

AKTyallbHOCTh IIPOTpaMMBbl 00YCIIOBJIEHA T€M, YTO paboTa HaJ 3ajJjauaMy B paMKax MMPOEKTHOU
NeATeTbHOCTH (DOPMUPYET HOBBIN THIT OTHOLICHUSI B PaMKaxX CHCTEMBI «IIpUpPOAa — OOLIECTBO
— YEJIOBEK — TEXHOJIOTUN», ONPEACIAIOUUN 00s3aTEIbHOCTh JKOJIOIMUECKON HOPMHPOBKHU
IIpY OpraHu3aluM JI000N NEeATENbHOCTH, YTO SIBJSETCS NEPBBIM IIaroM K (OPMUPOBAHUIO

«IMOKOJICHUA pa3BUTHUSAY, ABJIAIOMICTOCS TPCHAOM pa3sBUTUSA COBPEMCHHOI'O 06HI€CTB21.

[Iporpamma mnpeamnonaraer GopMUpOBaHUE y OOYyYarOIIMXCS MPEICTABICHUNA O TEHACHLHUAX B
pa3BUTUU TeXHUYECKOH cdepbl. HOBbII TEXHO-IPOMBIIUIEHHBIN YKIIal HE MOXKET OBbITh MOJIOKEH
B (opMaT o011ecTBa Pa3BUTHUS TOJBKO Ha OCHOBAaHUM HOBU3HBI (PU3MUECKUX MPHUHIIMIIOB, HOBBIX
TEXHUYECKUX PEIICHUN U KJIACTEPHBIX CXEM B3aMMOJEHCTBHS Ha MOCTUHAYCTPUAIBHOM 3Tarie
pa3BUTUS COLIMYMa, a WJEs pa3BUTHUS OOIIECTBa HEMPEIOXKHO BKIIOYAET B ceOs TEHAEHLUIO K
00OpeTEeHHI0 COHANPABICHHOCTH AHTPOTIOTEHHBIX (AaKTOPOB, 3aKOHOB pa3BUTHUs Onochepsl u

KYJIbTYPHOTO Pa3BUTHA.

[legarornueckas 11€1€c000pa3HOCTh 3TOI MPOrpaMMBI 3aKIIOYAETCs B TOM, YTO OHA SIBIISETCS
LIEJIOCTHOM U HETIPEPHIBHOM B TE€UEHHUE BCETO IMpoliecca 00y4eHUs U MO3BOJISET 00ydaroneMycs
mar 3a IIaroM pacKpbiBaTh B ce0€ TBOPYECKHE BO3MOXKHOCTH M CaMOPEATM30BBIBATHCS B
COBpPEMEHHOM Mupe. B mpolecce u3ydeHHs OKpYXKaloUIero Mupa oOydaromuecs MMojaydatr

JOTIOTHUTEbHOE 00pa3oBaHue B 006J1aCTH MHPOPMATUKH, reorpauu, MaTeMaTUKH U (PU3UKU.

OTAM4HuTEeIbHONM 0COOCHHOCTBIO JAHHOUW IPOTPaMMBbI OT YK€ CYIIECTBYIOIHUX 00pa30BaTEIbHBIX
mporpaMMm siBisieTcss e€ HamlpaBlIEHHOCTh Ha pa3BUTHE OOYyYalOMIMXCS B IMPOCKTHOU
nesaTebHOCTH coBpeMeHHbIMU MeTogukamu TPU3 u SCRUM ¢ moMomnipi0 COBPEMEHHBIX

TEXHOJIOTUH U O60py,I[OBaHI/I$I.

Bospacr o0y4arommxcsi: o0ydaromuecs 7 KIaccoB.
Cpoku peaau3anuyu NporpamMmal: 68 4acos.
HamnosnsiemocTs rpynm: 15 yenosex.

Pe:xum 3aHsTuii: mmo 2 AKaJICMHNYCCKHX Jaca B HCACIIO.



D opMbl 3aHATHIA:
- paboTa HaJ pereHueM KeiCoB;
- Ta0OpaTOPHO-TIPAKTHICCKHUE PAOOTHI;
- JICKIHH;
- MacTep-KJIacChl;
- 3aHSTUSA-COPEBHOBAHHS;
- 9KCKYpCHH;

- IIPOEKTHBIE CECCUMU.

MeTOI[l)I, HCII0JIB3YEMbIC HA 3AHATUAX:

- MpaKTH4ecKue (ynpaxHeHUs], 3a]1a4n);
- cloBecHBIE (pacckas, Oecesa, MHCTPYKTaX, YTCHHE CIIPABOYHOM JIUTEPATYPHl);
- HarJsAHbIe (IEMOHCTpAIUS MYJIbTUMEMIHBIX MTpe3eHTanui, Gportorpadumn);

- npoOseMHbIe (METOABI TPOOIEMHOTO H3JIOKEHHS) — OOyJaromuMcest Ta€Tcsi 4YacThb
TOTOBOTO 3HAHHS,

- OBPUCTHUYCCKUC (‘IaCTI/I‘IHO'HOI/ICKOBBIe) — 06yqa101u1/1Mc;{ IpeaAOCTaBIACTCA OoubIIas

BO3MOXHOCTB BI)I60pa BAapHAHTOB;

- HCCICOA0OBATCIIbCKHUEC — 06yqa101unec;1 CaMU OTKPBIBAIOT U UCCIICAYIOT 3HAHU,
- I/IJ'IJ'IIOCTpaTI/IBHO-O6I>$ICHI/ITCJ'ILHI>I€;
- PCIIPOAYKTHUBHBIC,

- KOHKPCTHBIC u a6CTpaKTHBIe, CHHTC3 n aHaJIu3, CpaBHCHHUC, O606H_I€HI/IC,

a6CTparI/IpOBaHI/Ie, KJIaCCI/I(l)I/IKaI_II/I}I, cucremMatrusanusa, T. €. MCTOJbI KaK MBICIHUTCIIBHBIC
onepanuu,

- HUHAYKTUBHBIC, ICAYKTUBHBIC.



1.1.1. Henn wm 3amaum peanu3aluu OCHOBHOM 00pa30oBaTEIbHOM IPOrpPaMMBbI

OCHOBHOTO 00111er0 00pa3oBaHus

Heab: BoBieueHne OOyYalOIIUXCA B IPOEKTHYIO JAEATEIBHOCTb, pa3pabOTKa HAydHO-

HCCICA0BATCIbCKHUX U NHXXCHCPHBIX ITPOCKTOB.

3apaum:

ooyuarowue:.

. MpHOOpeTeHNE U YTIyOJICHHE 3HAHUI OCHOB ITPOSKTUPOBAHUS U YITPABJICHUS TPOCKTAMH,
. 03HAKOMJICHHE C METOJaMH U TpréMaMu cOopa 1 aHaIn3a HH(pOpMaInu;

. 00y4eHHE MPOBEJCHUIO MCCIICIOBAHNUN, MPE3EHTAIIUNH U MEXIPEIMETHON MO3UITMOHHON
KOMMYHHKAIIHH;

. 00y4eHue paboTe Ha CIeIHATM3NPOBAHHOM 00OPY/IOBAaHHH U B IIPOTPAMMHBIX Cpefiax;

. 3HAKOMCTBO C  XapJA-KOMMOETCHUUSIMH (T€OMHPOPMAIMOHHBIMH), TO3BOJSIOLIUMU

INPUMCHATb TCOPCTHUUYCCKHUEC 3HAHUA Ha IIPAKTUKE B COOTBCTCTBHU C COBPEMCHHBLIM YPOBHEM

Pa3BUTUS TEXHOJIOTUH.

passusarowjue:.

. (hopMHpoBaHHE HHTEPECa K OCHOBAM M300peTaTeNIbCKON JAeSITEbHOCTH;

. pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH U KPEaTUBHOTO MBIIUICHUS;

. npuoOpereHue omnbita ucnonb3oBanus TPU3 npu GopmupoBanun cOOCTBEHHBIX HJIEH U
pelLIeHU;

. dbopMupoBaHHe TOHUMAHHS MPSAMON M OOpaTHOM CBSI3M MPOEKTa U CPEIbl €ro

pcajm3anum, 3aJI0KCHUEC OCHOB COLIMAIbHOM M AKOJOTHYECKOM OTBCTCTBCHHOCTH,
° Pa3BUTUC T'CONMPOCTPAHCTBCHHOT'O MBIIIJICHUS,

° pa3sBUTUC CO(I)T'KOMHGTGHHI/II\;I, HCO6XOI[I/IMBIX JJIA YCHGMHOﬁ pa6OTBI BHC 3aBUCHUMOCTH

OT BbIOpaHHOH Tpodeccuu.

eocnumamesbHble.



. (hopMHpOBaHKE MPOCKTHOTO MUPOBO33PEHUS M TBOPUECKOTO MBIIIUICHHUS,

. (dhopMHpOBaHHE MHPOBO33PEHUS 10 KOMIUIGKCHONH OIIGHKE OKPYXKAIOMIEro MHUpa,

HaHpaBHeHHOﬁ Ha €10 IMO3UTUBHOC U3MCHCHUC,

° BOCIIMTAHHE COOCTBCHHOM o3 110 OTHOIICHUIO K JACATCIBHOCTM MW YMCHHUC

COIIOCTABIISITh €€ C APYruMH NO3ULUAMU B KOHCTPYKTHUBHOM JJUAJIOTE;

. BOCIIUTaHHUE KYJIbTYpPbl padOThI B KOMaHJIE.

1.1.2. [IpuHuuner 1 noaxoapl K (GOpMHpPOBaHHMIO OOpPa30BATEIBLHOM MPOTPAMMBI

OCHOBHOTO 00111€T0 00pa3oBaHus
[Iporpamma peanusyercs:

- B HENPEPHIBHO-00pa30BaTENbHON EATEIILHOCTH, COBMECTHON JEATENILHOCTH, OCYIIECTBIIEMOI
B XOJi€ PEKHUMHBIX MOMEHTOB, IJe OOy4aroUIMiCS OCBAaMBaEeT, 3aKpEIUIIeT M anpoOupyeT

IMOJIYYCHHBIC YMCHU A,

- B CaMOCTOSITEJIbHOW JACSITEIHbHOCTH OOYYalOIUXCs, T/ OOYJaroIIMiicss MOXKET BBIOpaTh
NESATEILHOCTh TI0 HWHTEpecaM, B3aWMOJICHCTBOBaTh CO CBEPCTHHKAMH Ha PaBHOINPABHBIX

MTO3UIIMSAX, PEIIATh MPOOJIEMHBIEC CUTYAIlUH | JIP.;

- BO B3aUMOJIEHICTBUHU C CEMBSIMU JETEM.

[TporpaMma MOXET KOPPEKTHUPOBATHCS B CBS3H C H3MECHCHHUSMU:
- HOpPMATHUBHO-TIPABOBOM 0a3bl IOIIKOJBHOTO 00pa30BaHU;

- BUJIOBOM CTPYKTYPHI TPYIIIL;

- 00pa30BaTeILHOTO 3aMpoca POJAUTEIICH.

[Toxxoae1 K hOPMHUPOBAHUIO TIPOTPAMMBI:

- JlmuHocTHO-OpHeHTHpOBaHHbIN. OpraHuzanus oOpa30BaTENLHOIO THpolecca € YyYETOM
TJIaBHOTO KpuTepus 3(phekTuBHOCTH 00yyaromerocs — €ro JUYHOCTH. MeXaHu3M — CO3/1aHue
YCIOBUH Il Pa3BUTUS JIMYHOCTH HA OCHOBE HM3Yy4YEHMs CHOCOOHOCTEH 00ydarolerocs, ero

HUHTEPCCOB, CKJIOHHOCTEH.

- I[CHTCHLHOCTHLII‘;I. OpFaHI/ISaI_II/I}I ACATCIIBHOCTH B O6IJ.[CM KOHTCKCTC O6pa3OBaTCJlBHOF0

pormnecca.



- Dennoctueiif. Opranuzainuss pa3BUTHs W BOCIUTAaHUS HAa OCHOBE OOIICYETIOBEYECKUX

HCHHOCTCﬁ, a TaKKC 3TUUYCCKUX, HPABCTBCHHBIX U T. 1.

- KowmnerentHocTHbIE. ®DOpMHpOBaHHE TOTOBHOCTH OOYYArOIIMXCS  CaMOCTOSTEIBHO

I[GI\/JICTBOBaTI) B XOJI€ PCIICHHMA aKTyaJIbHBIX 3a1a4.

- CuctremHbIi. MeTOI07I0TMYECKOe HAIPaBJICHHE, B OCHOBE KOTOPOTO JIGKHT PACCMOTPEHUE
00y4aromerocsi Kak IeJOCTHONO MHOXECTBA DJIEMCHTOB M3 OTHOIICHHWN M Pa3IMYHBIX CBS3EH

MCXKIY HUMHU.

- Jduanornueckuii. Opranusanus mpouecca ¢ y4éToM NpUHLHUIA UANora, CyObeKT-CyObEeKTHBIX

OTHOIIIEHUI.

- IIpoOnemubiii. @opMUpOBaHHE MPOrPaMMbl C TO3ULIHUNA KOMIUIEKCHOTO WU MOJIYJIbHOTO
Mpe/ICTaBiIeHUs] €€ CTPYKTYpbl KaKk CHUCTEMbl MOJAIpPOrpaMM MO oOpa3oBaTeNbHBIM 00JacTIM U

JCTCKHM BHUJaM JACATCIBbHOCTH, CHOCO6CTBYIOH_[I/IM LECJICBBIM OPHUCHTUPAM PAa3BUTHA.

- Kynpryponorndeckuii. Opranuzamnusi mporiecca ¢ yuéToM MOTEHIIHala KyIbTypocooOpa3HOTO

COJIEpKaHUs JIOIMIKOJILHOTO 00pa3oBaHUsI.

1.2. Ilnanupyemble pe3yiabTaThl OCBOCHHS OOydYalOIIMMKCS OCHOBHOW 00pa3oBaTEeIbHON
MporpaMMbl OCHOBHOTO 0011ero oOpa3zoBanus (00s13aTe€ILHO MPOBEPUTH pa3OUEHUE IO

JIUYHOCTHBIM, TIPEMETHBIM U T. 11.)
1.2.1. OOwue I0JI0KEHNUA

[Iporpamma naér oOyyaromumcsT BO3MOXKHOCTb IOTPY3UThCS BO BCE MHOrooOpasue
MPOCTPAHCTBEHHBIX  (TeOMH(GOpPMAIMOHHBIX)  TexHosorui.  [lporpamma  3HaKOMHT
oOyuaronuxcs ¢ reouH(GpOPMAIIMOHHBIMUA CUCTEMAMH U C Pa3IUYHBIMU BUJAMU T'€0/IaHHBIX,
MO3BOJISIET TOJMYYUTHh 0a30Bble KOMIETEHIIMH MO cOOpYy JaHHBIX U OCBOUTH MEPBUYHBIC
HaBBIKU paboThI ¢ JaHHBIMU. [loydyeHHBIE KOMITETEHIIMHN M 3HAHUS MO3BOJIAT 00yJatoIuMCs
MPUMEHUTh X TIOYTH B JIIOOOM HaIpaBJICHHHU COBpEMEHHOTro pbiHKa. OCBOMB MpOTpammy,
oOyuaroliuecss CMOTYT BbIOpaTh HamOoliee HMHTEPECHYIO Ui HHUX TEXHOJOTHYECKYIO

HaNpaBJIeHHOCTb, KOTOPOU OHU OyIyT 00y4yaThcs B paMKax yriyOIEHHOTO MOJTYIISL.

IIporpamma 3aTparuBaeT Takue TeMbl, Kak: «OCHOBBI pabOThl C MPOCTPAHCTBEHHBIMU
JTAHHBIMW, «OpueHTHpoBaHNE Ha  MECTHOCTW», «OCHOBBI dortorpaduny,

«CaMocCTOSTeIbHBIN C60p JaHHBIX)), ((3D-MOILC.HI/IpOBaHI/Ie MECTHOCTH M OOBEKTOB



MecTHOCTHY, «['eonnpopmanmonnsie cucremsl (I'MC)», «Busyanuszamnus U npeacTaBiIeHUe

PE3YIBTAaTOB.

B ocHoBe pa3paboTaHHON mTpOrpaMMbl JIEKUT METONUYECKUH WHCTPYMEHTApHA
denepanpHOoro ThHIOTOpa bhicTpoBa AHTOHa IOpheBnya «CeTh JETCKHX TEXHOIAPKOB

“KBanropuym”. BBOIHBII MOIYIIbY.

IIporpamma OpHEHTHpPOBaHA Ha JIONOJHHUTENbHOE OOpa3oBaHME OOYYAIOMIHUXCS

IIKOJIBHOTO BO3pacTa 7 Kiacca.

MakcumanbHOE KOJIMYECTBO 00OyUalomUXcs B rpymne — 15 denoBexk.

1.2.2. CrpykTypa IIIaHUPYEMBIX Pe3yJIbTaTOB

[InanupyeMble pe3ysabTaTbl ONMPAOTCS HA BEAYIIME IEJIEBbIE YCTAHOBKH, OTpa)Karollue
OCHOBHOM, CYHNIHOCTHBIM BKJIQJl KaXJOW H3y4aeMOHl MporpaMMbl B pPa3BUTHE JIMYHOCTH,

00yJaroImMXxcsi, iX COCOOHOCTEH.
B cTpyKType miiaHupyeMbIX pe3yIbTaTOB BBICISIFOTCS CIIEAYIOIINAE TPYIIIIHL:

1. JluuHOCTHBIE pE3yabTaThl OCBOCHHMS OCHOBHOM  00pa30BaTEIbHOM  IMPOTrPaAMMBI

MIpe/ICTaBJICHbl B COOTBETCTBUH C IPYIIION JMYHOCTHBIX PE3yIbTATOB.

2. MeranpenMeTHble pe3yibTaTbl OCBOCHHS OCHOBHOW 00pa3oBaTelbHON MPOrpaMMbl

IpEACTAaBJICHBI B COOTBETCTBHUH C IMMOATPYIIIIaMHU YHUBCPCAJIbHBIX y‘le6H]':>IX ,Z[GﬁCTBHfI.

3. IlpeamerHble pe3yiabTaTbl OCBOCHHMS OCHOBHOM  0Opa3oBaTeilbHONW  MPOrpaMMbl

IIpEACTAaBJICHBI B COOTBETCTBUH C I'pYIIIIaMU PE3YJILTAaTOB yqe6Horo npeamera.

1.2.3. JInyHOCTHBIE PE3YIBTATHI
IIpoepammmusie mpebosanus K yposHIo GOCHUMAHHOCIU (TUYHOCHbIE Pe3YIbMambl):

- C(I)OpMI/IpOBaHHOCTB BHYTpeHHeI\/’I IMO3HUITNH o6yqa10meroc;l, OMOIIMOHAJIBHO -IIOJIOKHUTCIIbHOC

OTHOIICHHC OGy‘I&IOIlICFOCH K HIKOJIC, OpUCHTALMA HAa ITO3HAHUEC HOBOI'O,
— OpUCHTALlUA HAa 06]33.361_[ MOBCACHUA «XOPOUICT'O YUYCHHUKA»

- C(bOpMI/IpOBaHHOCTB CaMOOIICHKH, BKJIIOHasd OCO3HAHHEC CBOHUX BO3MOXKHOCTEHl B Y4C€HUHU,
CIIOCOOHOCTHU AACKBATHO CYAWUTHb O IPUYUHAX CBOCTO yCHCX&/HCyCHCX& B YYCHHU, YMCHUC

BHUJICTH CBOU NOCTOMHCTBA U HCIOCTATKH, YBAXKATh cebs u BEPUTH B YCIICX;



— c(OPMUPOBAHHOCTH MOTHBAIIUH K YIEOHOU IEATEIBHOCTH;

— 3HAaHME MOpPAJIBHBIX HOPM M C(HOPMUPOBAHHOCTH MOPATBHO-ITHUECKUX CYXKICHUH,
CMOCOOHOCTh K PEIHICHUI0 MOPATBHBIX MPOOJIEM HAa OCHOBE KOOPAMHAIMH PA3IMYHBIX TOYEK
3peHusi, CHOCOOHOCTh K OLIEHKE CBOMX IOCTYIKOB WU JIEHCTBHI APYruX JIOJAEH C TOYKU 3pEHUs

COOIIOICHHST/HAPYIICHUSI MOPAJIbHON HOPMBI.
IIpoepammmsie mpebosanus K YyposHIO pa3eumus:

— c(OpPMHUPOBAHHOCTh MPOCTPAHCTBEHHOTO MBINIJICHUS, YMEHHE BHUJETh OO0BEM B IIJIOCKUX

npeaMeTax;

— yMeH#e 00pabaThIBaTh M CUCTEMATH3UPOBAThH OOJIBIIIOE KOJTUYECTBO HHGOPMAIIHH;

— c(OpMUPOBAHHOCTh KPEATUBHOTO MBIIIJICHUS, TIOHUMAHUE TMPUHIIMIIOB CO3JaHUS HOBOTO
MIPOJYKTA,

— ¢(hOpMUPOBAHHOCTH YCHIUYNBOCTH, MHOT033/1a4HOCTH;

- C(bOpMI/IpOBaHHOCTB CaMOCTOATCIIBHOI'0 IMOJAXO0Ja K BBIIIOJHCHHUIO PA3JIMYHBIX 3a1a4, YMCHUC

paboTaTh B KOMaH/ie, YMEHHE MPABUIILHO JIEIETUPOBAThH 3aJauu.
1.2.4. MeranpeaMeTHbIE PE3YIbTAThI

I'eorpadus

BoinmyckHUK Hay4YUTCS:

. BBIOMpaTh ~ HMCTOYHUKHM  Teorpaduueckoii  umHpopManuu  (KapTorpadudeckue,
CTaTUCTHYECKHE, TEKCTOBBbIC, BHIEO- M (OTOM300paKCHUs, KOMIBIOTEpHbIC 0a3bl IaHHBIX),

AJICKBATHBIC pCIIACMbIM 3a/laddM;

. OpUEHTHPOBAThCS B HCTOYHHMKAX reorpaduueckoir unHpopmamuu (kaprorpadudeckue,
CTaTHUCTUYECKUE, TEKCTOBBIC, BUICO- M (DOTOM300paKeHUS, KOMIIbIOTEpHbIE ©0a3bl JAaHHBIX):
HaXOJHUTh U U3BJIEKATh HEOOXOAUMYIO MH(GOPMALIMIO; OTIPEENIATh U CPABHUBATh KaYECTBECHHbBIC
U KOJHMYECTBEHHBIC TOKA3aTeNH, XapakTepusywlnue reorpaduueckue 0OBEKThI, MPOIECCH H
SIBJICHUS, UX TIOJIOKEHHE B MPOCTPAHCTBE MO reorpaduueckuM KapTaM pa3HOTO COJEp>KaHUs U
IPYTMUM  HWCTOYHHMKAM;  BBISBISTH  HEJOCTAIOIIYIO,  B3aUMOJIOTIONHSIONIYIO  W/WUIU
MIPOTUBOPEUUBYIO reorpaduueckyo HHGOPMaIUIO, MPEACTaBICHHYIO B OJHOM I HECKOIBKHUX

HCTOYHHKAX,

10



. NOpEeACTaBIATh B pa3iMuHbIX (opmax (B BUAEC KapThl, TaOmUIbl, rpaduka,
reorpapuecKoro OINUCaHus) reorpaduueckyro WHGOpMaLKI, HEOOXOAUMYIO ISl pEIIeHUs

y4eOHBIX U MPAKTUKO-OPUCHTHPOBAHHBIX 3a/1a4.
BBITTyCKHHK TIOJTyIUT BO3MOYKHOCTh HAyIUTHCSI:
. MOJICITUPOBATH TeorpaduIecKrue OOBCKTHI U SBICHUS,

. MPUBOANTH TPUMEPHI TMPAKTHYECKOTO HWCIOJIB30BAHUS Teorpaduyeckux 3HAHUH B

Pa3IMIHBIX 00macTIx JACATCIIBHOCTH.

Maremarnka

Craructuka u Teopus BEpOSATHOCTEN

BeinmyckHuK HayduTes:

. MIPE/ICTaBIATh JaHHbIE B BUJIE TaOIHII, JUarpaMM;

. YUTaTh MH(POPMALHIO, IPEICTABICHHYIO B BU/IE TAOJIUIbI, AUATPAMMBI.

B noBceaHeBHOM KU3HU U NIPH U3YYCHUH IPYTUX IPEIMETOB BBIITYCKHUK CMOJKET:

. W3BJIEKaTh, UHTEPIPETUPOBATL U MpeoOpa3oBbIBaTh MH(OPMALINIO, MPEACTABICHHYIO B
TabJIMIax U Ha AUarpaMMmax, OTPakarollyl0 CBOMCTBA U XapaKTEPUCTUKU PeasbHBIX IPOILECCOB U

SIBJICHUH.

Harnsanas reomerpus
I'eomeTrpuueckue Gurypol
BbInyCKHUK Hay4YUTCS:

. ONepHpoBaTh Ha 0a30BOM YPOBHE MOHATUSAMU: (QUrypa, TOUYKA, OTPE3OK, MpsMasi, Jyd,
JIOMaHasi, yroJl, MHOIOyrojbHHK, TPEYTOJIbHUK U YETBIPEXYTOJIbHUK, MPAMOYIOJbHUK U KBAJparT,
OKPYXXHOCTb M KpYT, MPSMOYTOJIbHBIA Mapajuienenunen, Kyo, map. M3oOpaxaTs u3zydaemble

(GUrypsl OT PYKH M ¢ TOMOIBIO JIMHEHKH U UPKYJIS.
B noBceaHeBHOM KU3HU U NIPH U3YYEHUH IPYTHX IPEIMETOB BBIITYCKHUK CMOKET:
. pelaTh NpaKkTHYECKUE 3a/1a4u C IPUMEHEHUEM MTPOCTEHUIINX CBOMCTB (pUryp.

I/I3Mep CHHA W BBIYHMCIICHUA
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BeinnyckHHK Hay4duTes:

® BBIIIOJIHATE U3MCPCHUC JJIUH, paCCTOSIHI/II;'I, BCJIMYMH YIJIOB C IOMOIIBIO MHCTPYMCHTOB

JIIsL H3MepeHHﬁ AJIMH U YTIJI0B.

duzuka
BeinmyckHuK HayduTes:

. coOmogark mnpaBuia O€30MaCHOCTH M OXpaHbl Tpyda Npu paboTe ¢ Y4eOHBIM H

1abopaTopHBIM 000PYI0OBAHUEM;

. MMOHUMATh MPUHIIMIBI IEHCTBUS MAIllMH, MPUOOPOB U TEXHUUYECKUX YCTPOWUCTB, YCIOBUS

X 0€30IMacHOI0 MCIIOJIb30BaHN B IOBCEIHEBHON KU3HH;

. WCIIONb30BaTh TMPH BBHITIOJHEHUH YYEOHBIX 3a/lad HAyYHO-TIOMYJSIPHYIO JIMTEPATYPy O

(bu3nUYecKuX ABJICHUSAX, CIIPABOYHbIE MaTEPHUAIIbl, PECYPChl HHTEPHETA.

Nudopmaruka
BBITyCKHUK Hay4UTCS:

® pas3iiaTb BUIbI I/IHq)OpMaHI/II/I mo crnocodam eé BOCIIPpHUATHA YCJIOBCKOM U 110 crocodam

eé IMpCACTABICHUA Ha MAaTCPHUAJIBHBIX HOCUTEIIAX]

. MPUBOJUTh TMpUMEPhl HH(MOPMALMOHHBIX IPOLECCOB (MPOLIECCOB, CBSI3aHHBIX C

XpaHeHHeM, peoOpa3oBaHUeM U Niepeaadeil JaHHbBIX) B KUBOW MPUPOJIE U TEXHUKE;

® K.]'IaCCI/I(bI/II_[I/IpOBaTB CpeacTtBa HUKT B cooTBETCTBUH C KPYI'OM BBIIIOJIHACMbBIX 3a/1a4.

MareMaTH4eCcKrue OCHOBEI I/IHq)OpMaTI/IKI/I
BLIHyCKHI/IK MMOJIYYHUT BO3MOIKHOCTD:

° MMO3HAKOMUTBCA € TpUMEpaMU MATCMATHYCCKUX MOJEJel W HCIOJb30BaHUEM
KOMIIBKOTCPOB IIPHU UX AaHAJIN3C, TIOHATb CXOACTBA U pA3JINYIUA MCKIAY MaTeMaTHU4EeCKOH MOJIEIIbIO
00BEKTa M €ro HaTypHOﬁ MOJCIIBIO, MCKIY MaTeMaTUYEeCKON MOJEIbIO 00bEKTa/SIBIICHUS U

CJIOBCCHBIM OIMMCAHUCM.
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Hcnonp30Banue NporpaMMHBIX CUCTEM U CEPBUCOB
BeInyckHHK Hay4duTes:
. KIaccu(uupoBaTh (pailiibl Mo TUITY M MHBIM MapaMeTpam;

. BBITIOJTHATE OCHOBHBIC omepanuu ¢ (ailamu (co3iaBaTh, COXPaHATh, PEJAKTHPOBATH,

yIaISTh, QpXUBUPOBATH, «PACTIAKOBBIBATHY apXUBHBIC (DAIiIIb).

BrinyckHuK oBiazieeT (Kak pe3yabTaT IPUMEHEHUS! IPOrPaMMHBIX CCTEM U UHTEPHET-CEPBHCOB

B JIaHHOM Kypc€ U BO BCEM 00pa30BaTeILHOM IIpoliecce):

. HaBbIKaMU pabOThl C KOMIIBIOTEPOM; 3HAHUSIMHU, YMEHUSIMH U HaBbIKaAMH, 10CTATOYHBIMU
Ui pabOThl C Pa3IMYHBIMM BHUJAMHU MPOTPAMMHBIX CHUCTEM U HMHTEPHET-CEpBHUCOB ((ailioBbie
MEHEKEphl, TEKCTOBbIE PEAKTOPbI, AIEKTPOHHbIE TAOIUIBI, Opay3ephl, TOUCKOBBIE CUCTEMBI,
CIIOBApH, AJIEKTPOHHBIE SHUIUKIIONEINH); YMEHUEM OMKCHIBATh pabOTy 3TUX CUCTEM U CEPBHUCOB

C UCIOJIb30BaHUEM COOTBETCTBYIOIIEH TEPMUHOJIOTUH;

. pasnmuuHbIMU (OpMaMH TPECTABICHUS JaHHBIX (TaOJUIbI, TUAarpaMMbl, TpaQuKd U T.
1.);
. MO3HAKOMUTCSI C MPOTPAMMHBIMH CPEICTBAMH Ui pabOThl C ayauOBH3YaJIbHBIMU

JAHHBIMU ¥ COOTBETCTBYIOLIUM MOHATUHHBIM aIllapaToM.
BbInyCKHHUK HOTYYUT BO3MOKHOCTD (B JAHHOM Kypce M MHOM y4eOHO e TeIbHOCTH):

® INPAaKTUKOBATBCA B HCIIOJb30BAHMUW OCHOBHBIX BHIAOB IMIPHUKIAAHOTO IIPOIrpaMMHOIO

obecrieueHus (peaaKTOPbl TEKCTOB, MIEKTPOHHBIE Ta0IHUIILI, Opay3ephl U Jp.);

® IIO3HAKOMUTBCA C IIpUMEPpaAMH HCIIOJIb30BAHUA MATCMATHYCCKOI'0O MOACIIMPOBAHUA B

COBPECMCHHOM MHUDPEC;

® MMO3HAKOMHUTHCS C ITOCTAHOBKOM BOIIpOCa O TOM, HACKOJIBKO HOCTOBCpHAa IOJYYCHHAA
I/IH(I)OpMaI_[I/IH, MOAKPCIICHA JIM OHa JOKa3aTCIbCTBAMU IMOJJIIMHHOCTH (HpI/IMepZ HaJIM4nu e
SHCKTpOHHOﬁ HOI[HI/ICI/I); IMNO3HAKOMHUTBHCA € BO3MOKHBIMHU IMOAXOAAMHU K OLCHKEC JOCTOBCPHOCTH

HH(bOpMaHHH (anMep: CpaBHCHHUC JAHHBIX U3 PA3HBIX I/ICTO‘-IHI/IKOB);
° MO3HAKOMHUTLCA € MpUMEpaMU HUCIIOJIb30BaHUA HUKT B COBpPCMCHHOM MHUDPE;

° MOJIYYUTh MPCACTABJIICHHUA O p06OTI/ISI/IpOBaHHBIX YCTpOﬁCTBaX N UX HCIIOJIB30BaHUHN Ha

MPOU3BOJACTBC U B HAYYHLIX HUCCICIOBAHUAX.
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Texuomorus

Pesynbratel, 3adBieHHbIE 0Opa3zoBaTenbHOM mporpammoit «TexHonorus» 1o  OiIoKam

COJICPIKAHHS

q)OpMI/IpOBaHI/IC TEXHOJIOTHICCKOM KyJIbTypbl W HNPOCKTHO-TCXHOJIOTMYCCKOTO MBIIIJICHHUA

oOyJaronuxcs

BeinmyckHuK HayduTes:

. CJIEIOBaTh TEXHOJIOTHMH, B TOM YHCIJI€ B MPOLECCE U3TOTOBJIEHUS CYOBEKTHBHO HOBOIO
MPOAYKTA;
. OLICHUBATh YCIOBHUS IPUMEHMMOCTH TEXHOJOTHH, B TOM YHCIE C IO3ULUI

9KOJIOTHYSCKOM 3alIUIIEHHOCTH;

. MIPOTHO3UPOBATh MO W3BECTHON TEXHOJIOTMU BBIXOJbl (XapaKTEPUCTHKU IPOIYKTa) B
3aBUCHUMOCTH OT M3MEHEHMsI BXOJOB/TIapaMeTpPOB/PECYpCOB, MPOBEPSATh IPOTHO3bI OIBITHO-
JKCHEPUMEHTAJIbHBIM IIyTEM, B TOM 4YHCIE CAMOCTOATEIBHO IUIAHHPYS TAaKOTO poja

OKCIICPUMCHTHI;

° B 3aBUCHUMOCTU OT CUTyallUHW OIITHUMU3HUPOBATH 0a30BBIE TEXHOJOTHU (3anaTHOCTB —
KaLIeCTBO), IMPOBOAWUTL AaHAIN3 aJIbTCPHATUBHBIX PECYPCOB, COCAUHATL B CHHHBIﬁ IJ1aH
HECKOJILKO TEXHOJIOTHH 0e3 ux BUAOU3MCHCHHA JII IMOJYYCHHUA  CIIOKHOCOCTABHOI'O

MaTepHUaIbLHOTO UM HHPOPMAIIMOHHOTO MPOJIYKTa;
. MIPOBOJUTH OLEHKY U UCIIBITAHUE TOTYYEHHOTO MTPOIYKTa;

® IIpOBOAUTDH aHaJIn3 HOTpe6HOCTeﬁ B TCEX HIM HHBIX MAaTCpUAIbHBIX WU

MH(OPMALIMOHHBIX MMPOIYKTAX;

. OIUCBHIBATh TEXHOJOTUYECKOE PEIICHUE C MOMOIIBI TEKCTa, PUCYHKOB, IpadUuecKkoro
N300paKeHus;
. aHAIM3UPOBATh BO3MOJKHBIE TEXHOJIOTHUECKHE PELICHUS, ONMPEACIATh UX JTOCTOMHCTBA U

HEJIOCTAaTKHU B KOHTEKCTE 3aJaHHOM CUTyaluu,

° IpOBOAUTL U aHAJIU3UPOBATH paspa60TI<y Y/WITH pean3anurio IMPUKIIAJHBIX IIPOCKTOB,

npearojararonmx:
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. OTIpe/IeNICHNE XapaKTEePUCTHK M pa3pabOTKy MaTepHaTbHOTO IMPOAYKTa, BKIIIOYAs €ro
MoOJeNnupoBaHWe B HWH(DOpPMANMOHHOW cpene (KOHCTPYKTOpE), BCTPAaUBaHUE CO3JAaHHOTO

MH(POPMAIIMOHHOTO MPOIYKTa B 331aHHYIO0 000JI0UKY,

. M3TOTOBJICHUE HH(POPMAIIMOHHOTO MPOJyKTa IO 33JaHHOMY aJTOPUTMY B 3aJlaHHOU
000JI04KE;
d HpOBOI[I/ITI) nu aHaHI/I3I/Ip0BaTI) pa3pa60TKy I/I/I/IJII/I peaJII/I3aIII/IIO TCXHOJIOTHNMYCCKUX

IMPOCKTOB, MpPCAIoJIararommnx:

— ONTHUMHU3AIMIO  33JIaHHOTO  Croco0a  (TEXHOJOTHMH) TOJYYeHHS  TpeOyromerocs

MaTepUAIBLHOTO MPOJIyKTa (ITOC]IE €ro MPUMEHEHHs] B COOCTBEHHOM MPAKTHKE),

— pa3paboTky (KOMOMHHpOBaHHME, M3MEHEHHE MapaMeTpoB U TpPeOOBAaHUN K pecypcam)

TEXHOJIOTMU IMOJYYCHUSA MATCPUAIBHOTO H I/IH(i)OpMaHI/IOHHOFO MpoaAyKTa C 3aJaHHBIMHA

CBOMCTBaMH,
. MPOBOJUTh M AHAIM3UPOBATh  pPa3pabOTKy W/WIM  pealn3aldi0  TPOEKTOB,
MPENOJararmmnx:

— MIaHupoBaHue (pa3paboOTKy) MaTepHUabHOTO MPOAYKTa B COOTBETCTBHHM C 3ajaueid

COOCTBEHHOM JIeATETLHOCTH (BKIIOUAs MOJCIIMPOBAHUE U Pa3pab0TKy JOKYMEHTAIIHH ),

— maHupoBaHue (pa3paboTKy) MaTepHaTbHOTO TPOIYKTa HAa OCHOBE CaMOCTOSITEIHHO

HpOBeI[éHHBIX I/ICCJ'ICIIOBaHI/Iﬁ HOTpe6I/ITeJ'IBCKI/IX HHTCPECOB.

BBIHYCKHI/IK MMOJIYYHUT BO3MOKHOCTb HAYIUTHCA:

. BBISBIATH W (OPMYIUpPOBATH MpodiIeMy, TPEOYIONIYI0 TEXHOJIOTMYECKOTro
pelIeHus;
. MOAU(PUIIUPOBATD UMEIOITHECS MPOAYKTBI B COOTBETCTBUU c

CHTyaHHCﬁ/ 3aKa3oMm/ HOTpe6HOCTBI-O/ 3a)1aqel71 ACATCIIBHOCTH nu B COOTBCTCTBHH C nux

XapaKTCPHUCTUKAMU pa3pa6aTBIBaTB TEXHOJIOTHIO Ha OCHOBE 0a30BOI1 TCXHOJIOI'UH,

° TCXHOJIOTU3UPOBATH CBOI OIIBIT, MPCACTABJIATH HAa OCHOBE PCETPOCIICKTUBHOIO
aHaJIn3a U YHI/I(i)I/IKaI_II/II/I ACATCIIBHOCTU OIMMCAHUC B BUJAC HMHCTPYKLIUU WA TEXHOJIOTHYECKOM

KapThl.

1.2.5. IIpenmeTHBIE PE3YNbTATHI
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IIpoepammmusie mpebosanus K 3HAHUAM (Pe3y1bmamsl Meopemuieckoli NOO20MOBKU):

. npaBuia 0e30macHOi paboTHl C AIIEKTPOHHO-BBIYMCIUTEIBHBIMI MaIlMHAMH U

cpeacTBaMu I cOOpa MPOCTPAHCTBEHHBIX JAHHBIX;

® OCHOBHBIC BH/IbI ITPOCTPAHCTBCHHBIX JAHHBIX,
° COCTaBHBIC YaCTH COBPEMCHHBIX FCOI/IHq)OpMaIII/IOHHI)IX CCPBUCOB;
. npodeccuoHambHOE MIPOrpaMMHOE obecrieueHue TUTST 00paboTku

IMPOCTPAaHCTBCHHBIX TAHHBIX,

. OCHOBBI ¥ IPHHIIUTIBI 23POCHEMKH;

. OCHOBBl M TIPUHIHMITBI Pa0OTHl TJIOOATBHBIX HABUTAMOHHBIX CITyTHUKOBBIX
cucrem (I'HCC);

. MpEACTaBICHNEe W BH3YyaJlM3allUsl  MPOCTPAHCTBEHHBIX  JAaHHBIX IS

HenpoheCcCHOHATBHBIX TOJIb30BaTEIICH;

. NpUHIUIE 3D-MoaenMpoBaHus;
. YCTPOMCTBO COBPEMEHHBIX KapTOTpahuuecKuX CEPBUCOB;
. NMpEeACTaBICHUE W BU3yaIM3alldsg  MPOCTPAHCTBEHHBIX  JaHHBIX  JJIA

HenpodeccnoHaNbHBIX MOJIb30BaTENEH;
. nemudpupoBaHre KOCMUYECKUX H300pakeHUH;

. OCHOBBI KapTorpaduu.

HpOZpaMMHble mp€606dHl/lﬂ K YMEHUAM U HABbIKAM (pe3yflbmambz npaxmuttecxod

Nn0020MOBKU).

® CaMOCTOATCIIbHO pPCEIIaTh IMOCTABJIICHHYIO 3ala4dy, QaHAJIU3UPYSA U H0n61/1pa;1

MaTepuajibl U CPpCACTBA IS eé peUICHUAA,

. CO3/1aBaTh M PacCUUTHIBATh MOJETHBIA IUIAH A OECHMIOTHOTO JIETaTEIbHOTO
anmapara;
. oOpabarbiBaTh ~ a9pOCBEMKY UM  TOJdydYaTh TOYHbIE OpPTO(OTOIUIAaHBI U

ABTOMATHU3UPOBAHHBIC TpéXMCpHBIC MOACIN MCCTHOCTH,

. MoaenupoBath 3D-00bEKTHI;
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® 3aluaiaThb COOCTBEHHBIE IMPOCKTHI;

. BBITIOJIHATH OLU(PPOBKY;

. BBITIOJIHATH POCTPAHCTBEHHBIN aHAIN3;

. co37aBaTh KapThl;

. co3/aBaTh NpocTelre reorpapuueckue KapThl pa3InyHOrO COJEpKAHUS;

. MOJENTUPOBATh Treorpaduiyeckre 0ObEKTHI U SBJICHUS;

. MIPUBOJIUTE NMPUMEPHI MPAKTUYECKOTO MCIOJIB30BaHUS reorpapuuecKux 3HaHUN B

Pa3IIMIHBIX 00macTIx JACATCIIBHOCTH.

1.3. Cucrema OLEHKM JOCTHMIXKEHUS IUIAHUPYEMBIX pPE3YNbTATOB OCBOCHHMS OCHOBHOU

00pa3zoBaTeNbHON MTPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
Busl koHTpOIIS:
- TPOMEXKYTOYHBIA KOHTPOJIb, TPOBOJUMBIN BO BpEMSI 3aHSITHUH;
- UTOTOBBIM KOHTPOJIb, POBOAMMBIN MTOCIIE 3aBEPIICHUS BCEH yueOHOM POTPaMMBI.
@DopMBbI MPOBEPKU PE3YIHTATOB:
- HaOJr0IeHre 32 00YJYaIOIIUMICS B MIPOIIECCe pabOTHI;
- UTPBI;
- UHJIMBUyaJIbHbIE U KOJIJICKTUBHBIE TBOPUYECKUE PAOOTHI;
- Oecenpl ¢ 00YYAOIIUMHUCA U UX POJTUTEIISMH.
@DOpMBI M0/IBE/ICHUSI UTOTOB:
- BBIMIOJIHEHUE TPAKTUYECKUX paboT;
- TECTBHI;
- QHKETBHI;
- 3alIUTa IPOEKTA.

Hroropas arrecranus 06yqa101111/1xc51 MNpOBOAUTCA IO PE3yJibTaTaM IIOATOTOBKU W 3alllUThI

IIPOCKTA.
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I[HSI OLICHUBAaHUA JOCATCIIbHOCTHU 06yan01uch;1 HUCIIOJIB3YIOTCA HWHCTPYMCHTBI CaMO- U

B3aMMOOIICHKH.

2.2. IlpumepHble nporpamMmbl yueOHbIX npeameToB, KypcoB (YTIL rae kak npuMep NponucaHo
«Ke#ic 1 — 10 gacoB», mocie KpaTkoe OIMHUCAHHME, YTO 3TO 3a KEWC, OMUCaHWe IM0YacoBOE

BBIHOCHUM Y€ B caM Ke¥ic).

[IpumepHoe yueOHO-TeMaTH4YeCcKoe IIIaHUPOBAHHE:

Ne [ Pazgen mporpamMmel yueOHOTO Kypca KonnuecTtso
/11 JacoB
1 3nakoMcTBO. TexHuka Oe3omacHocTH. BBomHoe 3amstue («MeHss | 2
MHD»).
2 Beenenne B reomHdopmamnmonHele  TexHojormu.  Keiic  1: |7

«CoBpemeHnHbIe KapThl, Hin Kak onucarsb 3eMiro?».

Kelic 3HakoMuT 00y4aromuxcs ¢ pa3sHOBHJIHOCTAMH JaHHbIX. Pemas
3ajauy Keiica, oOyJaromuecs IpoXoIAT CIEAYIOINEe TEMATUKU: KapThI
U OCHOBbl HX (OPMHMPOBAHUS; HU3YYCHHME YCIOBHBIX 3HAKOB M
IPUHLUIOB HX OTOOpaXEHUS Ha KapTe; CUCTEMbl KOOPJAMHAT U
IIPOEKIMHA KapT, MX OCHOBHBIC XapaKTEPUCTHUKU U BO3MOKHOCTH
IPUMEHEHMs; MaciuTad W JAp. BCIOMOTaTEeNIbHbIE HHCTPYMEHTBI
(bopMUpOBaHUS KapThl.

3 Keiic 2: «I'nmobanpHOoe mo3unmonupoBanue “Haiinm cebs Ha 3emHOM | 4
mape”».

HecmoTpss Ha TO, 4TO HAaBUTATOPhl M CHOPTUBHBIE TPEKEPHI CTAIH
HEOTHEMJIEMOW YacCThIO Halllel JKU3HU, MaJO KTO 3HAET MPHUHIIUI UX
pabotsl. Ilpoiins keiic, oOydaromuecs y3znHator npo ['JIOHACC/GPS
— TPUHLOUOBL  pabOThl, HCTOPUIO, COBPEMEHHBIE  CHUCTEMBI,
npuMmeHenue. l[IpuMenenue norrepoB. Busyamuzanus TEKCTOBBIX
TaHHBIX Ha KapTe. Co3/1aHne KapThl MHTEHCUBHOCTH.
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4 doTorpaduu 1 aHOPAMBI. 9
Pasgen, DOCBAEHHBIM  HMCTOPUM W IPUHLMIAM  CO3JaHUSA
dotorpadun. OOyuaromuecss MO3HAKOMSITCS C TEXHUKOW CO3MaHUS
doTorpadum, TO3HAKOMSTCS C BO3MOXKHOCTSMH TPHUMCHCHUS
¢doTorpadum kak cpeacTBa co3maHus Yero-auoo.

5 OcHoBsl a3podoTochéMku. [IpruMeHeHne OSCIMIIOTHBIX aBUAITMOHHBIX | 29
cuctem B adpodorochéMke. Keiic 3.1: «/[nst gero Ha camom nere
HYXXEH OSCIUIIOTHBIN JIETATEIBHBIHN armapaT?y.

OOBEMHBII Kelic, KOTOPBII MO3BOJIUT 00Y4aIOIIUMCS OCBOUTH TIOJIHYIO
TE€XHOJIOTMYECKYI0  IENOYKY, HCIOJb3yEMYID  KOMMEPUYECKUMHU
KOMITaHUSIMU. Y CTpOMCTBO M mpuHUMIIBI (yHKIHMOHUpoBaHUs BITJIA,
OCHOBBI ()OTO- U BUIEOCHEMKHU U NMPUHIUIOB Nepesadyn HHGopMaluu
¢ BIIJIA, o6paboTka nanubix ¢ BIUIA.

6 Keiic 3.2: «M3MeHeHne cpenpl BOKPYT IIKOJIbDY. 10
[MIponomxenne ketica 3.1. OOyuarommuecs, w#uMes B CBOEM
pacmopsKEHUU  JIEKTPOHHYIO  3D-mozenb MIKOJIBI, MPOJOJIKAKOT
BHOCHUTHh M3MEHEHHS B MPOAYKT C IEIbI0 OJIarOyCTpOWCTBa paioHa.
OO6yuaromuecss TPOJIOJDKAIOT COBEPIICHCTBOBATh CBOM HaBBIK 3D-
MO/JIETMPOBAHNS, 3aBEPILIAst IPOEKT.

7 [ToaroroBka 3aIuThl MPOEKTA. 5
8 3ammura mpoeKToB. 2
9 3akirounTeNbHOE 3aHsATHE. [1oBeIcHHe UTOTOB PaOOTHI. 2

2.2.1. O01He moJIoKEHUS

HporpaMMa ((FCOHH(bOpMaHHOHHBIe TCXHOJIOTHUN, SABIIAACH H606XOI[I/IMBIM
KOMIIOHCHTOM 061].161"0 06p830BaHI/ISI BCEX 06y11a10m14xc51, npeaoCTaBIsI€T UM BO3MOXKHOCTDb
MPUMCHATH HAa IPAKTUKE 3HAHUS OCHOB HAYK. HporpaMMa SABJIACTCA (baKTI/I"IeCKI/I CANHCTBCHHBIM
IIKOJIbHBIM y‘Ie6HBIM KypCOM, OTpaXxarouym B CBOEM COACPIKaHUU 06IJ_II/IG IMPUHIIUTIBL
npeo6pa3y101uel71 JACATCIIBHOCTH 4YCJIOBE€KA M BCC AaCIICKTHI MaTepHaHLHOﬁ KYJIBTYPBI. Kpr
HaITpaBJICH HAa OBJIAACHUC O6y‘-IaIOH_II/IMI/ICH HaBbIKaMH KOHKpCTHOﬁ HpeIIMCTHO-HpCO6p3.3y10U_ICI7I
ACATCIBHOCTH, CO3JaHNEC HOBBIX HCHHOCTeﬁ, 4YTO, HCCOMHCHHO, COOTBCTCTBYCT HOTpe6HOCTSIM
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pa3BuTHs obmecTBa. B pamkax «TexHOJIOTHNY MPOUCXOAUT 3HAKOMCTBO C MHPOM TpodeccHii u
OpHEHTalusl 00ydaromuxcsi Ha paboTy B passMuHBIX cepax OOLIECTBEHHOIO MPOM3BOJACTBA.
Tem cambiM oOecreunBaeTcss MPEEMCTBEHHOCTh Iepexoja oOydarommuxcs OT oOmmero k

npodeccHoHaTbHOMY 00pa30BaHHIO U TPYIOBOI IEATEIBHOCTH.

[Mporpamma mpenmera «TexHomorus» obecrieunBaeT (GopMHpOBAHUE Yy OOyUAIOITUXCS
TEXHOJOTMYECKOr0 MBIIUICHUSI. CXeMa TEXHOJIOTMYECKOTO MBIIIIICHUS (HOTpe6HOCTI) — OCJIb —
croco0 — pe3ysabTar) MO3BOJISIET HanOoJiee OPraHMYHO PEIIaTh 33Jaud YCTAHOBIICHUS CBSI3EH
MCKIY O6pa3OBaT€J'IBHI)IM N XKU3HCHHBIM IPOCTPAHCTBOM, O6pa3OBaT€J'H)HBIMI/I pe3yabTaTaMu,
MOJYYCHHBIMU IPU HU3YYCHHUH PAaA3JINYHBIX HNPECIMETHBIX O6J'IﬂCT€I>i, a TakXe COOCTBEHHBIMU
0o0pa3oBaTeNIbHBIMM pe3ylibTaTaMu (3HAHUSAMHU, YMEHUSIMH, YHUBEPCAJIbHBIMH Y4E€OHBIMU
NEUCTBUSIMU W T. J.) W KU3HEHHBIMU 3amadamu. Kpome TOro, cxema TEXHOJIOTHYECKOTO
MBIIIJICHUSA IIO3BOJIAECT BBOJAUTH B O6p330BaTeHBHI)II>'I nmpouccc CUTyallud, Oar0IIue OIBbIT
MPUHATHS MMPArMaTHYHBIX PENICHWH Ha OCHOBE COOCTBEHHBIX 00pPa30BaTEIBHBIX PE3YNIbTATOB,
Ha4urvHas1 OT PpCHICHUSA OBITOBBIX BOIIPOCOB M 3aKaH4YMBasA PCHICHUCM O HaIlPaBJICHUAX
MIPOJIOJKEHHS] 00pa30BaHusl, MOCTPOCHUEM KapbepHBIX M KU3HEHHBIX IUIaHOB. TakuM oOpaszom,
nporpamma  «['eomHpopmaThka» TO3BOJsAET CPOPMHPOBATH Yy OOyUAOIIMXCA PeECcypc
MPAKTUYECKUX yYMEHHH M OIbITa, HEOOXOMUMBIX Ui Pa3yMHON OpraHu3alii COOCTBEHHOM
KHU3HU; CO3MAET YCIOBUS JUIS Pa3BUTHS WHUIMATUBHOCTH, W300pETATEIIBHOCTH, THOKOCTH

MBIIJICHUA.

Y4eOHO-BOCIIUTATENBHBIN MPOLECC HampaBieH Ha (QOpMHUpOBAHHME U  pPa3BUTHE
Pa3IMYHBIX CTOPOH 00YUaIOLIUXCS, CBSI3aHHBIX C pealin3aluell Kak UX COOCTBEHHBIX HHTEPECOB,
TaKk U MHTEPECOB OKpyxkaromero mupa. [Ipu 3ToM rubKocTh MporpaMmbl MO3BOJIIET BOBJIEUD
oOyuarouxcs ¢ pa3InyHbIMU CIIOCOOHOCTAMU. bonbioit 00bEM MPOEKTHBIX PadOT MO3BOJISET
y4eCTh MHTEPEChl U OCOOCHHOCTH JHUYHOCTH KaXKIOTo oOydaromerocs. 3aHATHS OCHOBaHBI Ha
JTUYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJOTUSX OOy4YeHHs, a TaKKe CHCTEMHO-AESITeIbHOCTHOM

MCTOAC O6yLICHI/IH.

I[aHHaSI nporpamMma mpeanojaract BapI/IaTI/IBHHﬁ noaxoJd, Tak KakK B 3aBUCHMOCTH OT
o6yqa10meroc;l MO3BOJIACT YBCIUYNUTD UJIN YMCHBIUIUTDH 00BEM TOM MM MHOM TEMBI, B TOM YHUCJIC

" CJIOKHOCTD, a TaKKC MOPAAOK IPOBCACHUA 3aHSATHI.
2.2.2. OcHOBHOEC COZCPIKaHUC y‘le6HHX MpeaAMETOB Ha YPOBHEC OCHOBHOI'O O6H_ICFO O6pa3OBaHI/I$I

Ha NPpOTAKCHUUN KypCa MHNpPOrpaMMbI 06yqa101unec51 MO3HAKOMATCA C Pas3]IMYHbIMU
TCOHH(bOpMaHHOHHBIMH CUCTCMaMH, Y3HAKOT, B KaKHUX o0JracTsax MPUMCHACTCA FCOI/IH(l)OpMaTI/IKa,
KakKueC 3aJadv MOKCT pCllaThb, a TAKXKEC CMOryrT CaMu IIPUMCHSATH e€ B CBOEM IMOBCEOHEBHOM
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xu3HU. OOydaronuecss 0a30BO yCBOSAT NPUHIMIT NO3UIMOHMpoBaHUs ¢ momouibio ['HCC.
VY3Hal0T, KaK MOKHO OpPraHM30BaTh COOP CHYTHHKOBBIX JAQHHBIX, KaK OHHM HPEACTABISIOTCA B
TEKCTOBOM BHJI€ M KaK X MOKHO BHU3yalIM3HpOBaTh. B pamkax mporpamMmsl BBIOEpYT IPOEKTHOE
HampaBJCHUE, HAYy4aTCs CTaBHTh 3aJadyd, WCCIEIOBATh MpOOIEeMaTHKy, IUIAHUPOBATh BEIACHUE

IIPOEKTA U TPAMOTHO PaCIpPENEIATh POJIA BHYTPH KOMaH/IBL.

OOyuarommecss CMOTYT TO3HAaKOMHUTBCSI C HCTOPUEH TNPUMEHEHHUS OeCHMJIOTHBIX
JIeTAaTENbHBIX allapaToB. Y3HAIOT O COBPEMEHHBIX OECIUIOTHUKAX, CMOTYT PEIIUTh PAa3UYHbIC
3aJ]au¥ C UX MOMOUIBIO. Y3HAIOT TaKkKe U 00 OCHOBHOM YCTPOICTBE COBPEMEHHBIX OECITHIIOTHBIX
cucteM. OOyuaromuecsi y3HAIOT, KaKk CO3/aéTcsl MOJETHOE 3aJaHue i OecnuiaoTHHKOB. Kax
MPOU3BOJIUTCS 3alyCK W JanbHeimas chéMka ¢ momombio BAC. A Takke moiydaT Takue

pe3ynbTaThl ChEMKHU, KaK OpTO(OTOIIaH U TPEXMEPHBIE MOJIEIH.

OO6yuatomuecss  yray0aTcss B TEXHOJOTUIO  OOpaOOTKM  TEOJaHHBIX  MYTEM
ABTOMATH3UPOBAHHOTO MOJICTUPOBAHUS OOBEKTOB MeCTHOCTH. CaMOCTOSITEIbHO CMOTYT

BBINOJIHUTh ChEMKY MECTHOCTH 10 TTOJIETHOMY 3agaHuto. Co3nanyt 3D-moznenu.

OO6yuaromuecss 03HaKOMSITCS ¢ Pa3TUYHBIMUA YCTPOMCTBAMU MTPOTOTUITUPOBAHUS. Y 3HAIOT
o0Iue MPUHIMIBI PaObOTHl YCTPOWCTB, chepbl MX MPUMEHEHHS WU MPOAYKTHI JIEATEILHOCTH
JTaHHBIX YCTpoucTB. OOydaroniuecs Haydarcsi TOTOBUTH 3D-monenu sl medatu ¢ MOMOIIBIO
9KCIIOpPTa JaHHBIX. J[OMONHAT MOJENIM TO AAHHBIM a’pO(OTOCHEMKH C TOMOIIBIO PYyYHOTO

MOACIIMPOBAHUA. HpI/IMeHHT YCTPOﬁCTBa I IPOTOTUIIMPOBAHUA AJIA II€YaTH 3aaHusA.

OO6yuaromuecs u3yJatr OCHOBBI B TOAT0TOBKe npe3eHTanuu. Cosnanyt e€. [loaroroBsrcs

K IMPpCACTABJICHHUIO PCAJIM30BAHHOI'O IIPOTOTHIIA. HpeI[CTaBHT €ro, 3amuiias ImpoeKT.

3.1. IlpumepHbIil yueOHBIH MJIaH OCHOBHOTO 00IIEro 0Opa3oBaHus

3.1.1. IlpumepHslii KaneHaapHbli yueOHbIil rpaduk Ha 2019/2020 yyeOHbIi roa

Ilepuon o0yuennss — ceHTIOpb-Maid.
KosauuyecTBo yueOHbIX Heaeab — 34.
KoanuyecTBo yacoB — 68.

PexnM npoBeneHnst 3aHATHI: 2 pa3a B HEZEIIIO.
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[IpazguuuHble M BBIXOJHBIE IHU (IIO IPOU3BOJCTBEHHOMY KAaJICHJApIO IPH LIECTHIHEBHOMN

paboueii Henene):

KanukyisapHsii nepuon:

No
/o

Mecsnn

dopma
3aHATUA

Koi-
BO
4acoB

Tema 3austus

dopMa KOHTPOJIA

CeHTs0pb

JUIIP

3HAKOMCTBO. Texuuka
0€30I1aCHOCTH. BBoanoe
3anstue (Mensis mup+).

Becena

CeHnTs0pb

JU/TTIP

HeoGxomuMocTs  KapThl B
coBpemeHnHoM mupe. Cdepbl
MPUMEHEHUS, TEePCIECKTUBBI
WCITOJIH30BAHUS KapT.

Bbecena

CeHts0pb

JI/TIP

BekropHbie aHHBIE Ha
KapTax. 3HaAaKOMCTBO C BeO-
['MC. IIBer kak atpuOyr
KapThl. 3HAKOMCTBO c
KapTorpapuuecKuMH OHJIaiTH-
CEpBHUCAMH.

becena

CeHTs0pb

JU/TIP

Ceer u user. Ponp 1Beta Ha
kapre. Kak 3acraBuTh 1BeT
paboTtath Ha ce0s?

becena

OxTs6pb

JU/TIP

Co3manne ¥ myOmuKanms
COOCTBEHHOM KapThl.

JlemoHCTpanus
peLIeHus Keica

OxTs16pB

JUTIP

Cucremsl r00aJIbHOTO
MMO3UITMOHHUPOBAHUA.

becena
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7 OxTs16pB JUTIP [Ipumenenue cnytHukoB Juid | JleMoHcTpauus
HO3UIIMOHUPOBAHUSI. peleHus Kerca
8 OxTs0pb JI/TIP Ucropus dororpaduu. | becena
Q®otorpaduss  Kak  crmocod
U3yUCHHS OKPYXKAOIIEro
MUpa.
9 Hos6pn JI/TIP XapakTepucTUKN becena
dotoanmaparos. IlomyueHue
KayeCTBEHHOTO (DOTOCHUMKA.
10 | Hos6pb JI/TIP Coznanune cthepuueckux | becena
MMaHOPaM. OcHOBHBIE
[IOHSITHS. Heo0xomnmoe
000pyTI0BaHHKE. TexHnuka
CHEMKH chepudeckux
aHopam pa3InyHON
anmapaTrypoi.
11 | Hos6pb JI/TIP Co3znanue chepuueckux | TectupoBanue
MaHOpaM. CuuBka
MOJIYYeHHBIX  (poTorpaduii.
Koppeknus u peTylib
naHopam.
12 | JlexaOpb JI/TIP dotorpammeTpus ee | becena
BIUSHUE HA COBPEMEHHBIN
MUD.
13 | Hexabpn JUTIP Cuenapun cbeMku 00bekToB | becena
TUTST HOCJIeIYIOLIEeTo
HOCTPOEHHUS ux B

TPEXMEPHOM BUJIE.
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14

Hexabpb

JUTIP

[TpuHnMn IIOCTPOECHUS
TPEXMEPHOTO  U300pakeHUS
Ha KommbioTepe. Pabora B
dororpammerpuueckom I10 -
Agisoft ~ Metashape  wmm
AQHAJIOTUYHOM. O6paboTka
OTCHSTOTO MaTepHara.

Becena

15

JHexabpb

JU/IIP

becnunoTHuk B
reovHpopmaruke.
YCeTpoiCTBO M IPUMEHEHUE
JpOHa.

Bbecena

16

SuBapp

JU/TTIP

Texanueckne O0COOEHHOCTH
BITJIA.

Bbecena

17

SluBapsb-
deBpalib

JI/TIP

[TunotupoBanue BITJIA.

TectupoBanue

18

deBpalib

JI/TIP

HUcnonp3oBanue
OECIIMJIOTHHUKA [UISI CHEMKH
MECTHOCTH.

JemoHcTpanms
pelIeHus Keiica

19

Maprt

J/TIP

Bo3znukaroniue PpoOJIEMBI
npu co3nanuu 3D-monenei.
CnocoObl  penakTHpOBAHMS
TPEXMEPHBIX MOJICIICH.

becena

20

Mapt

JU/TIP

Texnonoruu
MPOTOTUIIUPOBAHUS.
YerpoiicTBa i1 BOCCO3aHUs
TPEXMEPHBIX MOJICIIEH.
Pabora ¢ 3D-npunTEpOM.

becena
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21 | Mapt JUTIP ®uznueckue u xumuueckue | TectupoBanue
cBOMcTBa Iiactuka ans 3D-
[IpUHTEDA. [Teuats
TPEXMEPHON MOJEIIN IKOJIBI.
22 | Mapt JI/TIP Pa6ora B [IO nmns pyunoro | becena
TPEXMEPHOTO
MojenupoBanus — ScetchUP
WTH aHAJIOTHYIHOM.
23 | Ampenb JI/TIP DKCIOPTUPOBAHNE becena
TPEXMEPHBIX daiinos.
[IpoexTupoBanue
CcOOCTBEHHOM CIICHEI.
24 | Ampenb JUTIP [leuatp wmomenmu Ha 3D-| becenma
MIPUHTEPE. Odopmnenue
TPEXMEPHOM  BEIIECTBEHHOM
MOJIETIH.
25 | Maii I1P [Toaroroska 3aIATHI
MPOEKTA.
26 | Maii I1P 3ammuTa mpoeKTOB. JemoHcTparms
pelIeHus KecoB
27 | Mai JI/TIP 3aKIIIOYUTEILHOE  3aHATHE.

[TonBeneHue UTOTOB PabOTHI.
[Tnane! mo qopaboTKe.
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3.2. Cucrema ycinoBUi peanu3anui OCHOBHOM 00111e00pa3oBaTelbHOM MPOrpaMMbl

3.2.1. OnucaHue KaJpoBBIX YCIOBUN peanu3alMd OCHOBHON 00pa30BaTeIbHON MpPOTpamMMbl

OCHOBHOTO 00111eT0 00pa3oBaHus (ONMMCaHNE KOMITCTCHITMI HACTaBHUKA)

HacrtaBHuk nporpammsl «I'eonHpopMaTHKa» pabOTaeT Ha CTHIKE CaMbIX aKTyalbHBIX 3HAaHUU 110
HAIIPaBJICHUIO TE€ONPOCTPAHCTBEHHBIX TEXHOJIOTHMM, & TAaKKE€ I'€HEPUPYET HOBBIE IOAXOIBI U
penienus, BOILIONIAs UX B peajbHble MPOeKThl. HacTaBHUK SABIIAETCS TPAMOTHBIM CIELUATUCTOM
B 00J1acTH reonH(POPMAIIMOHHBIX CUCTEM, CIEAMUT 332 HOBOCTSMHU CBOEH OTpPACIH, U3ydaeT HOBbIE
TexHojoruu. O61agaeT HaBbIKaMHM IPOEKTHOM JEATEIbHOCTH, BHEAPSS €€ MPUHIIUIIBI B TIPOLIECC

00y4eHusl.

HacraBHuk B paBHOW cTemeHW o001alaeT KaK CHCTEMHOCTBIO MBINIJIEHUS, TaK U JIyXOM
TBOpPYECTBA; MOOWJICH, yMEET paboTaTh B KOMAaHAE, KPUTHYECKH MBICIUThH, aHAJTU3UPOBATH U
000011aTh OMBIT, TEHEPUPOBATH HOBOE, YMEET CTaBUTH 33/1a4d U pelIaTh WX, a TaKKe padoTaTh B
YCIIOBUSIX HEOTPENETEHHOCTH U B paMKaxX MPOEKTHOW mapaaurmbl. [loMrMO 3TOTO, HACTaBHUK

00J1a1aeT MeIaroruuecKon Xapu3mMoi.
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4. Copep:xxaHme Kypca
OcHoBHbBIE pa3je/ibl IPOrpaMMbl Y4eOHOT 0 Kypca
1) BBeneHue B 0CHOBBI reOHH(POPMALUOHHBIX CHCTEM U MPOCTPAHCTBEHHBIX TAHHBIX.

OOyuarommecss TO3HAKOMSATCS C  PA3IMYHBIMA  COBPEMEHHBIMH T'€OMH(OPMAITMOHHBIMU
crUcTeMaMH. Y3HAIOT, B KaKUX 00JacTAX MPUMEHSETCS TeOMH(POPMATHKA, KaKhe 3aJ1a4d MOXKET

pelarh, a TakKe Kak 00yJarolmuecs MOTyT caMy IIPUMEHSTh €€ B CBOEH MOBCEAHEBHOMN KU3HU.
2) Ypok paoorsl ¢c [JIOHACC.

O6yuaromuecs 6a30B0 YCBOST NMPUHIUI Mo3uniioHupoBanus ¢ nomombio [HCC. Y3naror, kak
MOKHO OpraHHu30BaThb C60p CITYTHUKOBBIX TaHHBIX, KaK OHU HPCACTABIAIOTCA B TCKCTOBOM BUJC

" KaK UX MOXHO BU3YaJIM3UPOBATD.
3) BbIOOp NPOEKTHOr0 HANPABJIEHNSI H pacnpe/e/ieHue PoJiei.

Bei6op mnpoextHoro Hampasinenus. IlocraHoBka 3amaun. VccnemoBanue mpoOIeMaTHKU.

[InanmpoBanue npoekra. Pacnpenenenue pomneil.
4) ¥YcrpoiicTBO M MpUMeHeHHe 0eCTMIOTHHKOB.

OO6yuatromuecs mo3HakoMmsaTcs ¢ uctopuerd npumeHeHuss bAC. Y3nator o coBpemeHHbix BAC,
Kakhe 3aJaud MOXKHO pellaTh C HMX TIOMOINBI0. Y3HAIOT TakKe OCHOBHOE YCTpPOICTBO

coBpemeHHbIX BAC.
5) OcCHOBBI CHEMKH ¢ 0€CTMIOTHHKOB.

OO6yuaromuecs y3HarT, Kak co3naércs nonérnoe 3ananue 11 bAC. Kak npousBoauTcs 3amyck
U JanbHeimas cbéMka ¢ nomoupo BAC. A Takke Kakue pe3ynbTaTbl MOKHO MOJYYUTh U KakK

3TO czenarth (mojrydeHue oprodoToruiaHa U TpEXMEPHON MOENH).
6) Yruay6sénHoe n3yueHue TEXHOJIOTHi 00PaOOTKH reoIaHHbIX.
ABTOMAaTU3UPOBAHHOE MOJIEIMPOBAHNE 0OBEKTOB MECTHOCTH ¢ nomouibio Agisoft PhotoScan.
7) Coop reogaHHbIX.
AspodoTochéMKa, BBIMOIHEHHE CHEMKH MECTHOCTH IO MOJETHOMY 3a/1aHUIO.
8) OOpa6oTka U aHAJIN3 re0IaHHBIX.
Coznanune 3D-monenei.

9) HM3yueHnue ycTpoiicTBa AJ1s1 IPOTOTHNHPOBAHUSI.
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O3HakOMJIEHHE C YCTPONCTBAMHU MPOTOTHIMPOBAHUS, MPEIOCTABICHHBIMH OOYyJarOIIHMCS.
OOyuarommuecs: y3HaIOT 00ITUe MPUHITUIBI PAOOTHI YCTPONCTB, a TAKXKE KOT/1a OHU MPUMEHSIOTCS

U 4TO C UX MOMOIIBIO MOKHO HIOJTYyIUTb.
10) loaroTroBKa JaHHBIX /ISl yCTPOICTBA MPOTOTUNHPOBAHUSI.

[ToaroroBka 3D-mojenei, 3KCIOPT TaHHBIX, TOArOTOBKA 33/1aHUM IO MEeYaTH.
11) IIporoTUnHUpoOBaHHE.

[Ipumenenue yctpoiicTB npotoTunupoBanus (3D-npunTep).
12) IlocTpoeHne MPOCTPAHCTBEHHBIX CIEH.

JlononHeHne Mojieneld Mo AaHHBIM a3po(OTOCHEMKU C MOMOIIBI0 PYYHOTO MOJECIUPOBAHUS U

MOJITOTOBKA K MEYaTH Ha YCTPOUCTBAX MPOTOTHITUPOBAHUSL.
13) IloaroroBKa npe3eHTaINMIA.

N3ydyenne ocHOB B mnoarotoBke mnpedeHTauuu. Co3manue mnpeseHtanmu. lloarotoBka k

NPEJICTABIICHAUIO PEATM30BAHHOTO MPOTOTHIIA.
14) 3amuTa NpoeKToB.

[IpencraBnenne pearTn30BaHHOTO MPOTOTHIIA.
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4.1. TemaTnuyeckoe NJAHNPOBAHHE

Bcero
Ne /i Paznensl mporpaMMel yaueOHOTO Kypca 4acoB
1 | 3nakomcrBo. Texnuka 6esonacHocTu. BBoaHoe 3ansiTue 2
(«Mensiss Mup»).
2 | BBenenue B reounopmannoHubie TexHosoruu. Keiic 1:
«CoBpeMeHHBbIe KapThl, WM Kak onucats 3emitio?».
2.1. HeobxonumocTs kapThl B coBpeMeHHOM mupe. Chepbl 2
MIPUMEHCHHSI, TEPCIICKTHBBI UCTIOIH30BAHUS KapT.
2.2. BextopHbie nanHble Ha kapTax. 3HakoMcTBO ¢ Beo-I'1C. 2
[[Bet kak aTpuOyT KapThl. 3HAKOMCTBO C
KapTorpapuIeCKUMH OHJIAHH-CEPBHCAMH.
2.3. Cger u 1Bet. Ponb nBera Ha kapte. Kak 3acTaBuTh 1IBET 1
paboTtarth Ha ce0s?
2.4. Coznanue u nmyOnukanusi CoOOCTBEHHOM KapThl. 2
3 | Keiic 2: «I'106a7bH0e mo3unuoHupoBanue “Haiinqu ceos 4
Ha 3¢eMHOM HIape”».
3.1. Cucremsl TI00ATBHOTO MTO3UITHOHUPOBAHUS. 2
3.2. | IlpumeHeHHE CITyTHUKOB AJIS MTO3UIIHOHUPOBAHUS. 2
4 | ®doTorpaduu U NAHOPAMBI.
Hcropus dhotorpaduu. dotorpadus kak ciocod U3y4eHus 1
4.1. OKPY>KaIOILIero MUpa.
Xapaktepuctuku (otoanmnaparos. [lomyuenue 2
4.2. KaueCTBEHHOTO (JOTOCHUMKA.
4.3. Coznanue cepudeckux naHopam. OCHOBHBIE TOHSITHSL. 2
Heobxonumoe o6opynoBanue. TexHuka chbEMKU
chepuyuecKux MaHopaMm pazIuvHON anmapaTypoi (Kamepbl
cMapThoHOB O€3 MTATUBOB, IU(PPOBHIE (hOTOAMAPATHI CO
IITAaTUBAMH H T. 1.).
4.4, Coznanue chepuyecknx naHopam. CHimBKa HOTydEeHHBIX 4
doTorpaduii. Koppekius u peryirs naHopam.
5 | OcnoBbl a3podorocbémkn. [Ipumenenne BAC
(DecnUIOTHBIX ABHANIMOHHBIX CHCTEM) B
aspodorocbémke (Keiic 3.1: «/l1g yero Ha camom jaeJie
HY’KeH 0eCIIMJIOTHBIN JIeTaTeJbHbIN annapar?»).
5.1. doTtorpammeTpus U €€ BIUSIHUE HA COBPEMEHHBIN MHUP. 1
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Cuenapuu cb€MKH 00BEKTOB IS ITOCIIETYIOIIEr O
MIOCTPOEHUS UX B TPEXMEPHOM BHJIE.

5.2.
[IpuHuun nocTpoeHust TPEXMEPHOTO M300pakKeHUs Ha
komnbioTepe. PaboTa B poTorpammerpuueckom [10 —
Agisoft PhotoScan unu ananornaaom. O6padboTka
5.3. OTCHSITOTO MaTepHaa.
becniunotHuk B reonHdopmaruke. Y CTpoicTBO U
54. MIPUMEHEHHE APOHA.
5.5. Texundeckue ocooennoctu BITJIA.
5.6. [MunotupoBanue BITJIA.
Hcnonb3oBanue 6ecnMIOTHUKA TSI CbEMKH MECTHOCTH.
5.7.
Bo3snukarorue npo6iemsl ipu co3aannu 3D-Moaenei.
5.8. CriocoObl peAakTUPOBaHUS TPEXMEPHBIX MOJIETEH.
TexHOIOorny NMPOTOTUITHPOBAHUS. Y CTPONCTBA [T
BOCCO3/IaHMsI TPEXMEPHBIX Mojieneit. Pabora ¢ 3D-
59 MIPUHTEPOM.
dusnyeckye U XUMHUYECKHE CBOMCTBA IIACTHUKA U1 3D-
5.10. | mpunTepa. Ileyats TPEXMEPHON MOJEIH HIKOJIKL.
Keiic 3.2: «M3MeHeHMe cpelibl BOKPYT HIKOJIbD).
6.1. Pa6ota B I1O myist pydHOTO TPEXMEPHOTO MOICTUPOBAHHMS
— SketchUp nnu aHamoruaHoM.
6.2. DKcnopTHpoBaHue TPEXMEPHBIX ¢aitnoB. [IpoexTupoBanue
CcOOCTBEHHO! CLICHBI.
6.3. [Teuats Mmogenu Ha 3D-nipunTEepe. OdopmineHue
TPEXMEPHOM BEIIECTBEHHOW MOJCIIH.
7 [ToaroTroBka 3amuThl MPOEKTA.
8 3aiuTa IpoeKTOB.
3aximountenbHoe 3anarue. [loaseaenne uTorop paboThL.
9 [Tnansl o qopaboTke.
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Keiicbl, BXoaAuwme
B Nporpammy

KpaTkoe cogeprkaHue

Kelic 1. CoBpemeHHble
KapTbl, nan Kak onucatb
3emnio?

Keic 3HaKOMUT 06yYatoLLMXCA C Pa3HOBUAHOCTAMM AaHHbIX. Pewwasn
3a4au4y Keica, obyyatowmeca NPoOXoAsaT ceaytowme TeMATUKK: KapTbl U
OCHOBbI MX POPMUPOBAHUNS; U3YyHEHME YCTOBHbIX 3HAKOB M NMPUHLMUMOB UX
OTOBparkeHUs Ha KapTe; CUCTEMbI KOOPAMHAT M NPOEKLMUIA KapT, UX
OCHOBHbIE XapaKTEPUCTUKU M BO3MOXKHOCTM NPUMEHEHMA; MacLuTab u ap.
BCNOMOraTe/ibHble MHCTPYMEHTbI pOPMUPOBAHMA KapTbl.

Keitc 2. FnobanbHoe
Nno3nunoHMpoBaHue «Hangm
cebAa Ha 3eMHOM Lape».

HecmoTps Ha To, YTO HaBMraTopbl U CMOPTUBHbIE TPEKEpPbI CTanu
HEOTbEM/IEMOI YaCTbIO HaLLel }KNU3HW, Masio KTO 3HaeT NPUHLMM UX
paboTtbl. Mpoias Kelc, obyyatolmeca ysHawoT npo INMTOHACC/GPS —
NPUHUMMBI PaboTbl, UCTOPUIO, COBPEMEHHbIE CUCTEMbI, MPUMEHEHMUE.
MpumeHeHMe norrepoBs. BMayanmsauma TEKCTOBbIX AaHHbIX Ha KapTe.
CospgaHue KapTbl MHTEHCUBHOCTW.

Keic 3.1. AspodoTocbémKa.
«[nA yero Ha camom gene
Hy»XeH 6ecnunoTHbIN
NeTaTesIbHbIM annapaT?».

Keic 3.2. U3ameHeHue cpeabl
BOKpPYT LIKOJIbI.

O6bEMHbIN Kelic, KOTOPbIN NO3BONT 0OYYAOLWMMCA OCBOUTb NOHYIO
TEXHO/IOTUYECKYIO LLENOYKY, MCNO/Ib3YEMYHO KOMMEPYECKMMMU
KOMMNaHUAMM. YCTPOICTBO U NPUHUMMbI GYHKLMOHUpPOoBaHUA BIJIA,
OcHoBbI $OTO- 1 BUAEOCHEMKN U NPUHLMNOB Nepesadm nHGopmaLmm ¢
BMNNA, obpaboTka gaHHbIX ¢ BMJIA.

MpoponxKeHue Keca 3.1. Obyyatowmecs, UMen B CBOEM PaCcnopsAXKeHUN
3NEeKTPOHHYI0 3D-moAenb WKObI, NPOLO/KAT BHOCUTb U3MEHEHUSA B
NPOAYKT C Lesibto baaroycTpoicTea paioHa. Obyyatowpmeca npoaoKatoT
COBEpPLUEHCTBOBATb CBOM HaBblK 3D-moAenMpoBaHusA, 3aBepLLan NPOEKT.

4.2.4.

MaTepI/IaJIBHO -TCXHUYCCKHUC

yCJIoBUA  peajindaliuv OCHOBHOH 06pa3OBaTeHBHOI71

MIPOrpaMMeI (110 CYTH, 00bEJMHEHHE BCEX PECYpPCOB, MPOMMCAHHBIX B Kelcax)

Crmcok 060pynoBaHus

Ne n/n HaumeHoBaHue | KpaTKue TexHM4YecKme XxapaKTepucTUKu Ean. nam. Kon-so |
1 | KomnbloTepHbi Knacc UKT
1.1. MY (npuHTep, cCKaHep, Konup) MuHUManbHble: dopmat A4, nasepHbii, LT.
4y/6.
1.2. HoyTbyK HacTaBHMKa C HoyTbyk: WwT.

obecneyeHnem

npeaycTaHOB/NEHHOM ONepaLyoHHON
CUCTEMOM, OPUCHBIM NPOrPAMMHbIM

NpPOU3BOAMNTENBHOCTb NpoLieccopa (no
Tecty PassMark — CPU BenchMark
http://www.cpubenchmark.net/): He
meHee 2000 eanHuny,

06bEM OMepaTUBHOM NamATU: He MeHee 4
re;
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06béMm Hakonutensa SSD/eMMC: He meHee
128 T16;

MO ans npocmoTpa U peAaKTUPOBaHKA
TEKCTOBbIX JOKYMEHTOB, 3/IEKTPOHHbIX
TabanL, 1 NpeseHTaumin
pacnpocTpaHéHHbIX dopmaTos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xlsx, .odp, .ppt,

.pptx).

1.3.

HoyTbyK ¢ npeaycTaHOBAEHHOM
onepaumMoHHON CUCTEMOM, OPUCHBIM
nporpamMmmHbiM obecneyeHmem

HoyTbyk:

He Hue Intel Pentium N (uaum Intel
Celeron N), He HuKe 1600 MTu,
1920x1080, 4Gb RAM, 128Gb SSD;
Npon3BOAUTENBHOCTb NPOLLECCOopa: He
meHee 2000 egnHnL;

MO gna npocmoTpa U pesakTMpPoBaHUs
TEKCTOBbIX JOKYMEHTOB, 3/IEKTPOHHbIX
Tabanu, v npeseHTaumin
pacnpocTpaHéHHbIX dopmaTos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xIsx, .odp, .ppt,
.pptx).

T,

10

1.4.

NHTEpaKTUBHbIM KOMMNIEKC

KonnyectBo ogHOBpEeMEHHbIX KacaHUN—
He meHee 20.

wT.

Ypok TexHonorum

2.1.

ApantmsHoe obopyaoBaHue

2.2.

3D-o6opyaoBaHue (3D-npuHTep)

MuHMManbHblEe:

TN NpuHTepa: FDM;

maTepuan: PLA;

pabounii cTon: c NoAOrPEBOM;

pabouasn obnactb (XYZ): ot 180x180x180
MM;

CKOPOCTb neyaTun: He meHee 150 mm/cek;
MWHUMANbHAsA TONWMHaA cnos: He Bonee
15 mKm;

dopmar daitnos (ocHoBHbIe): STL, OBJ;
3aKpbITbIA KOPMYC: HaNuKe.

wT.

2.3.

Mnactuk gna 3D-npuHTeEpa

TonwuHa NNacTMKoBon HUTK: 1,75 mm;
maTtepuan: PLA;
BeC KaTywKu: He meHee 750 rp.

wT.

15

2.4.

MO ana 3D-mogennpoBaHuA

O6nayHbIit MHCTpyMeHT CAMP/ACYN,
oxBaTblBalOLWMI BeCb NpoLecc paboTbi ¢
n3aenMAMM — OT NPOEKTUPOBAHUSA A0
N3roTOBAEHUA.

[ononHuTenbHoe obopyaoBaHne

2.5.

LLinem BMpPTyanbHOM peanbHOCTH

Obulee paspelleHne He meHee 2160x1200
(1080%x1200 gns Kaxkpgoro rnasa), yron
o0630pa He meHee 110;

Ha/Zinume KOHTpoNNepoB — 2 WT.;
Ha/Zinume BHELIHUX AaTYMKOB — 2 WT.;
pa3bém AN NOAKAYEHMA HAYLWHUKOB:
Hannuue;

BCTPOEHHAA Kamepa: Haandue.

KOMNNEKT
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2.6.

LWTaTnB ans KpenaeHus 6a3oBbix
CTaHUuMn

KomnneKr us gByx WTaTUBOB.
CoBMEeCTMMOCTb CO LWIEMOM BMPTYaNbHOM
peanbHoCTH, N.2.3.1.

Komnnek
T

2.7.

HoyTtbyk ¢ OC ana VR-wnema

KonnyecTBo saep npoueccopa - He meHee
1

TaKToBas YacToTa NpoLeccopa - He meHee
2500 MTy,

BuaeoKapta - He Huxke Nvidia GTX 1060, 6
6 Bugeonamatb

O6bem onepaTMBHON NaMATU - He MeHee 8
ro.

T,

2.8.

MHorono/ib3oBaTeIbCcKasA cMCTeMa
BMPTYyaNbHOW peanbHOCTU C 6-
KOOPAMHATHbIM OTCNEXKMBaAHNEM
NoN0XKeHMA Nonb3oBaTenei

TpeboBaHMA K cucTeEME BUPTYasIbHOM
peanbHOCTU:

NoALepKKa MOBWbHbIX LINEMOB
BMPTYa/IbHOW peasibHOCTU Nog,
ynpasnexHmem OC Android;

NOALEPIKKA YNPaBAAIOLLMX KOHTPOJIIEPOB
C BO3MO}HOCTbIO 6-KOOPANHATHOrO
OTCNEXKMBAHUA NONOKEHUA B
NPOCTPaHCTBE;

TEXHO/I0rMA NOJIHOM KOMMEeHcaumn nara
(anti-latency): usobparkeHne fONKHO
BbIBOAUTLCA ANA TOYEK, B KOTOPbIX
OKaxKyTCA IeBbIN U NpaBblii rnasa
No/Ib30BaTENA Yepes BPeMs, KOToOpoe
OONIXKHO NPONTM C MOMEHTA Havana
onpeaeneHUa MeCcTonoIoKeHUA rnas
Mo/b30BaTENA 4O MOMEHTA OKOHYAHMUA
BbIBOAA M306parkeHusa.;

nAowWaab OTCAEXMBaAHUA Nob30BaTENEN
— He meHee 16 KB. Mm;

KO/IMYeCTBO No/b30BaTeNe — He meHee 3
yen.

TpeboBaHMUA K cUCTEME OTCNEXKMBAHUA
NONOXKEHWA NoNb30oBaTeNel (TpeKuHra):
TUM CUCTEMbI OTCAEXKMBAHUA: 6-
KOOPAMHATHAA CUCTEMA OTCIEKUBAHUSA;
0bWwnii BEC 04HOrO YCTPOMCTBA TPEKMHTA
— He 6onee 20T;

TEXHO/IOMMA: ONTUKO-UHEPLMANBHBIN
TPEKMHT, aKTUBHbIE MapKepbl,
paboTatowme B MHPpaKpacHOM
AManasoHe;

yron o630pa onTUYECKOM CUCTEMbI — He
meHee 230 rpaaycos;

BPEMSA OTKAMKA CUCTEMbI TPEKMHIA — He
6onee 2 mc;

pa3smeLlLeHne CEHCOPOB: Ha 0bbeKTe
OTCNEXMBAHUSA;

CEHCcopbl, UCNONb3yemble ANs
OTCNEKMBAHUA LLIEMOB BUPTYasIbHOM
PeanbHOCTU U ANA OTCAEKUBAHMUSA
OBUXKEHUI pyK Nonb3oBaTenem, SOMKHbI
6bITb UAEHTUYHBIMU U
B3aMMO3aMeHAEeMbIMU;

pasmeLlleHme aKTUBHbIX MapKepoB:
Hano/ibHOE;

Komnn.
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BCE KOMMOHEHTbI CUCTEMbI TPEKMHTA
OO/IKHbI MOHTMPOBATbLCA Ha non, 6es
HeobxoanMMocCTU
NOTO/I0YHOr0/HAaCTEHHOrO MOHTaa;
Ha/inYme CEHCOPOB B COCTaBe e4UHOro
YCTPOWCTBA TPEKMHra: aKceepomeTp,
rMPOCKOM, ONTUYECKUI CEHCOP;

YacToTa OTC/NEKMBAHUSA NOJIOXKEHMUSA
nosab3oBaTtens:

- akcenepomeTp: He meHee 2000
BbIGOPOK/C;

- rmpockon: He meHee 2000 BbI6OPOK/c;

- ONTUYECKUI ceHCop: He meHee 60
BbI6OPOK/C;

NOrpPeLHOCTb OTC/IEXMBAHNA NONOXKEHUS
Nno/sb30BaTeNA B NPOCTPAHCTBE Ha
naowaam 6 mx 6 m — He 6onee 10 mm;
MWHUMAJIbHOE KOJZINYeCTBO
nosab3oBaTesel, NogaepKnsaemoe
CUCTEMOM TPEKUHra, He MeHee 3 yen.

TpeboBaHWsA K NOKa3aTeNAM XpaHeHUs,
TPAHCMOPTUPOBKN U HACTPOMKMU:

BPeMsA NoIHOro pa3BEpPTbIBAHMA U
HaCTPOWMKM CUCTEMbI A/18 NoWaan
oTc/exunBaHua 16 KB. m —He 6onee 90
MWH;

HeobxoaAMMOCTb KaiMbpoBKM B Npouecce
3KcnlyaTauym — OTCYyTCTBYET;

TemnepaTypa xpaHeHus: -30°C .. + 50°C.

TpeboBaHMAa K cnocobam ynpassieHus
WHTEPAKTMBHbLIMU MOENAMMU:
noAfeprKKa 6-KoopaNHATHOro
OTCNIEXKMBAHWA NONOMKEHUA YNPABAAIOLLMX
YCTPOMCTB B MPOCTPAHCTBE.

TpeboBaHMA K NporpammHoOMY
obecneyeHuto:

NoALEP KKa CUCTEMOM TPEKUHTA
onepauunoHHbIx cuctem: Windows,
Android;

npeaocTaBieHne HeorpaHUYEHHOM No
BPEMEHW UCMNONb30BaHMA MPOCTOM
(HeMckNUNMTENBHOWM) INLEH3MM Ha
KOMMepYecKoe UCMno/b3oBaHue
nporpaMmmHoro obecneyeHuns cuctembl
TpeKuHra Ha oamH wnem ¢ OC Android
(6eccpouHas nMueHsna) — 3 wr.

O6wume TpeboBaHuA:

Hasume MoBUNbHbIX LWAEMOB
BMPTYanbHOW peanbHocTu Oculus Go nau
aHanor — 3 WwrT.;

Ha/inume KOMNNEeKTa NPOBOAOB U
3apAaHbIX yCTpoicTe ana 6ecnepeboiiHol
paboTbl.
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2.9.

doTorpammetpuyeckoe MO

MO ans 0bpaboTkM M306paKeHU 1
onpegfeneHns Gopmbl, pasmepos,
MONOMKEHMUA Y UHBIX XapaKTePUCTUK
06HEKTOB Ha NNOCKOCTU UK B
NpocTpaHcTBe.

LT,

2.10.

KsagpokonTtep Mavic Air

KomnaKTHbIM KBagpoKonTep ¢
TPEXOCeBbIM CTabMIM3aTOPOM, KaMepoit
4K, MaKcMManbHOM AanbHOCTbIO Nepegaym
He meHee 6 Km.

LT,

2.11.

Ksagpokontep DJI Tello

KBagpokonTep ¢ KamepoW, Bec He bonee
100 r 8 cbope c nponennepom 1 Kamepoit;
ONTUYECKUM AaTYUK onpegeneHnA
no3nunm — Hannvue,

BO3MOHOCTb YAANEHHOIO
nporpaMmmmpoBaHnA — Haanyme.

wT.

MeguasoHa

doToannapat c ob6bekTMBOM

Konunuyectso appeKTUBHbIX MUKcenen — He
meHee 20 MJH.

wT.

3.2

Bunaoeokamepa

MnaHwert (ana obecneyeHus
COBMECTMMOCTH C N 2.3.6) C NpUMepHbIMK
XapaKTepucTMKaMmu:
AvaroHanb/paspelueHune: He meHee
2048x1536 nuKkcenen;

[AMaroHanb aKpaHa: He meHee 9.7";
BCTpoeHHan namaATtb (ROM): He meHee 32
I'b;

pa3spelweHne GoToKamepsbl: He meHee 8
Mn;

Bec: He 6onee 510T;

BbicoTa: He 6onee 250 mm.

wT.

3.3

KapTta namatu gns
doToannapata/Buaeokamepbl

06bEM NamaATn — He meHee 64 6, Knacc
He Hmxe 10.

wT.

34

WTaTtue

MaKcrmasbHas HarpysKa: He 6onee 5 Kr;
MaKCUManbHas BbiCOTa CbEMKU: HE MeHee
148 cm

wT.

4.2.5. HNubopManlmoOHHO-METOMYECKUE YCIOBUS pealu3alli OCHOBHON 00pazoBaTeinbHOU

MIPOrpaMMbI OCHOBHOTO 00IIero 00pa3oBaHus (CIHCOK BHEITHUX METOJ. MaTepuasoB) (CCHUIKU

Ha JOII. MaTCpHaJIbl — HIPOIIMCBIBAEM B KCI’IC&X)
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