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1. IlosicHuTEABLHAA 3aIHCKA

AKTYaJbHOCTB: CETOJHS TeOMH(OPMAIMOHHBIE TEXHOJOTHU CTajJd HEOThEMJIEMOW YacThIO
HaIlleH J>KU3HU, 00O COBPEMEHHBIM YEIOBEK I10JIb3YeTCS HABUTAIIMOHHBIMU CEPBHCAMH,
NPWIOKEHUSIMUA 111  MOHUTOPUHIAa OOIIECTBEHHOTO TPaHCHOpPTa W MHOTUMH JAPYTUMHU
CepBHCaMH, CBS3aHHBIMH C KaPTaMH. DTH TEXHOJIOTUH UCIIOIB3YIOTCS B COBEPIICHHO Pa3IMIHBIX
cdepax, HAYMHAS OT PearupoBaHUs TP YPE3BBIUANHBIX CUTYAIMSIX U 3aKaHYMBAsi MAPKETHHTOM.
Kypc «['eonHpopManinOHHBIE TEXHOJOTHW» TO3BOJAECT CHOPMHUPOBATH Y OOYYAOUTUXCS
YCTOMYHBYIO CBSI3b MEXAY WH(GOPMAITMOHHBIM U TEXHOJIOTHYECKUM HAIMpPABICHUSIMU HAa OCHOBE
peaslbHBIX MPOCTPAHCTBEHHBIX NaHHBIX, TAaKUX KaK a’podoTochEMKA, KOCMHUYEcKass ChEMKa,
BEKTOPHBIE KapThl U Jp. DTO MO3BOJUT OO0YYAIOUIMMCS MOJYYUTh 3HAHUS IO HCIOJIb30BAHUIO
reonH(pOPMAIIMOHHBIX HMHCTPYMEHTOB W TMPOCTPAHCTBEHHBIX JaHHBIX [JJIS TIOHUMaHHUS U
M3Y4YEHHUS] OCHOB YCTPOMCTBA OKPYXKAIOIIEr0 MHpa M TMPUPOIHBIX siBIeHHH. OOydarommuecs
CMOTYT PEaIM30BbIBATh KOMAaHIHBIE TPOCKTHI B cdepe HUCCIACMOBAHHS OKPYXKAIOIIETO MHPA,
Ha4yaTh UCIOJIb30BATh B MOBCEIHEBHOW KU3HU HABUTAIIMOHHBIE CEPBUCHI, KOCMHUYECKIE CHUMKH,
AJIEKTPOHHBIE KapThl, COOMPATh JaHHBIE 00 00BEKTaX Ha MECTHOCTH, c03/aBaTh 3D-00BEKTHI
MECTHOCTH (KaK OT/eJIbHbIE 3[JaHUs, TaK U LIeJIble TOPOa) U MHOTO€ APYTOE€.

Kaaccudukanus nporpaMMspl: TEXHUYECKAS.

HanpaBjieHHOCTH, ~ 00pa3oBaTe/ibHOW  mporpamMmbl:  o0Opa3oBaTelbHas  Iporpamma
«["eonH(OpMalIMOHHBIE TEXHOJOTHUW» SABISIETCS  00IEe00pa30BaTEIbHON MPOrpaMMON IO
npenMeTHON obsactu «TexHomorusy.

DYyHKIMOHAJBHOE NPeJHA3ZHAYEHHEe MPOTrPAMMBI: TPOCKTHAS.

®opma OpraHu3anMu; rpynmnoBas.

AKTYAJIBHOCTD H OTJIMYHMTEIbHbIC 0COOCHHOCTH NPOrpaMMbl

HoBusHa mnporpammbl 3akiiodaeTrcs B CO3JaHUM YHHMKAJIbHOH 00pa3oBaTeNbHOW Cpebl,
(dbopmupyro1eii MPOEKTHOE MBIIIUIEHHE 00 yUaloIUXCsl 3a CYET TPAHCIISIIIMY TPOEKTHOT O crocoda
NesITEIbHOCTU B pPaMKaX pelIeHUs] KOHKPETHBIX TPOOJIEMHBIX CUTYaIUH.

AKTyaJIbHOCTb NpOrpaMMbl 00yCIIOBJIEHA TE€M, UTO paboTa HaJ 3aJadyaMy B paMKax MPOEKTHOMN
JeATeNbHOCTH (POPMHUPYET HOBBIA THII OTHOIICHHS B PaMKaX CHCTEMBI «IIPUPOAa — OOIECTBO
— YEJOBEK — TEXHOJOIMMW», ONPENESIIOUIMI 00543aTeIbHOCT 3KOJIOTMYECKOW HOPMHPOBKH
IpU OpraHu3alnuu 000 AEATeTbHOCTH, YTO SIBJISIETCS IMEPBBIM IIaroM K (OpPMHUPOBAHUIO
«TIOKOJIEHUS Pa3BUTUSY, SIBJISIOIIETOCs TPEHIOM Pa3BUTUS COBPEMEHHOI'0 00IIeCTBa.
ITporpammMa npeanonaraer GopMUpOBaHHE y OOYHaIOLIMXCS MPEACTABIEHUN O TEHICHLUAX B
pa3BUTUU TeXHUYECKON cepbl. HOBBINM TEXHO-ITPOMBIIIIEHHBIN YKJIaJl HE MOXKET OBITH IOJIOXKEH
B (popMaT oO1IecTBa pa3BUTHS TOJIbKO HA OCHOBAHWU HOBU3HBI (PM3NYECKUX NPUHIUIIOB, HOBBIX
TEXHUYECKUX PEIICHUM M KJIACTEPHBIX CXEM B3aUMOJCUCTBUSA Ha IOCTUHIYCTPUAIbHOM JTalle
Pa3sBUTHA COLMYMa, a UAes Pa3BUTUS OOILIECTBAa HEMPETOKHO BKIIOYAET B ce0s TEHIEHLUIO K
OOpETEeHUIO0 COHAINPABIEHHOCTH AHTPONOIEHHBIX (JAKTOPOB, 3aKOHOB pa3BUTHS Ouochepbl U
KyJIBTYPHOI'O pa3BUTHSL.

[lenarornyeckas 1eaecooOpa3HOCTb ITOW MPOrpaMMbl 3aKJIFOYAETCSl B TOM, YTO OHA SIBJISIETCS
LIEJIOCTHON U HEMPEPBHIBHOM B TEUEHHME BCEro mpolecca o0ydyeHus: 1 Mo3BOJIAET o0ydarouiemycs
miar 3a IIaroM packpbiBaTh B cebe TBOpPUYECKHE BO3MOKHOCTU M CaMOpPEAJM30BBIBATHCS B
COBpEMEHHOM Mupe. B mporecce n3ydeHUs OKpy)KaroLero Mupa oOydarommecs: Mmoiaydar
JIOTIOJIHUTENIBHOE 00pa3oBaHue B 001acT HHPOPMATHKH, Teorpaduu, MaTeMaTUKU U (PU3UKH.
OTnnuuTensHON 0COOEHHOCTBIO TaHHOM IIPOrpaMMBbI OT YK€ CYLIECTBYIOIIMX 00pa30BaTENbHbBIX
mporpamMm  siBJisieTcsl €€ HalpaBJICHHOCTh Ha pa3BUTHE OOydYaromMXCS B  IMPOEKTHOM
nestenbHocTH coBpeMeHHbIMH Merogukamu TPHU3 m SCRUM ¢ nomonipro COBpEMEHHBIX
TEXHOJIOTUI U 000py10BaHUSI.



Bo3pacrt o6yuaromuxesi: ooyyarommecs 9-10 kiaccol.
Cpoxku peanu3zanuu nporpammbl: 34 gaca.
Hanoansiemocts rpynn: 18, 8 uenosexk.

PesxxuM 3aHATHI: 10 2 aKaJEMUYECKUX Yaca B HEJEIIO.

®opmbl 3aHATHIL:
- paboTa HaJ| peleHneM KelcoB;
- 71a00paTOPHO-NPAKTUYECKHE PAOOTHI;
- JIEKILINH;
- MacTep-KJIacChl;
- 3aHATUA-COPEBHOBAHU;
- DKCKYPCHH;
- IPOEKTHBIE CECCHUM.

MeToabl, HCTIOJIb3yeMble HA 3aHATHAX:

- npakTryeckue (ynpakHeHHs, 3a/1a4n);

- CIIOBECHBIE (pacckas, becena, MHCTPYKTaXK, YTEHUE CIIPAaBOYHOM JIUTEPATyphl);
- HaTJISAHbBIE (JEMOHCTPALUs MYJIbTUMEIUIHBIX Mpe3eHTauui, pororpadun);

- npoOsieMHble (METOIBI TPOOJIEMHOTO HU3JIOXKEHUs) — oOydaromumcsi NaéTcsi 4acTb
TOTOBOTO 3HAHWS;

- IBPUCTHYECKUE (YaCTUYHO-TIOMCKOBBIE) — OOYUYAIOMIMMCS MPEIOCTaBISAETCA OOJIbIIast
BO3MOKHOCTh BBIOOpa BapUaHTOB;

— HCCIICIOBATEILCKUE — OO YYArOIIMECs CaMU OTKPBIBAIOT U MCCIICNYIOT 3HAHUS;

- WJUTIOCTPATUBHO-00b I CHUTEIIbHBIE,

— PENpPOyKTUBHBIC;

— KOHKPETHbIE W  a0CTpakTHBIE, CHHTE3 H aHaiM3, CpaBHEHUE, 0000IIeHHE,
a0OCTparupoBaHme, KiIacCH(UKAIMA, CHUCTEMATH3alMsI, T. €. METOAbl KaK MbICIUTEIbHBIC
orepaluu;

- WHIYKTUBHEIE, IeTYKTUBHBIE.

1.1.1. e u 3amaum peanu3alid OCHOBHOM 00pa3oBaTeNbHOW MPOTrpaMMBI
OCHOBHOTI'0 00111ero 00pa3oBaHus

Ienb: BoBieueHue o0OydarOIMXCS B IPOEKTHYIO JI€ATEIbHOCTb, pa3paboTka Hay4yHO-
UCCIIEI0BATEIbCKAX U MHKEHEPHBIX IIPOEKTOB.

3anauu.

obyuarwue:

. npuoOpeTeHne 1 yriryoieHne 3HaHUH OCHOB ITPOSKTHPOBAHUS M YIIPABJICHUS IIPOCKTAMH;
. O3HAaKOMJIEHHE C METO/IaMHU M TpuéMamMu cO0pa 1 aHajIu3a WHPOPMAIIHH;

. o0y4yeHue MPOBEICHHUIO MCCIIEIOBAHMM, MPE3eHTAMI 1 MEXKIPEAMETHON MO3UIIMOHHOM
KOMM yHHKAITIH;

. o0ydeHre paboTe Ha CIEUATU3UPOBAHHOM 000PY/I0BAHUH U B IIPOI'PAMMHBIX CPEIax;

. 3HAKOMCTBO C  Xap/A-KOMIIETEHUUSMH (FeouH(QOpPMALMOHHBIMHU), IO3BOJISIOIIUMU

NPUMEHSTh TEOPETUYECKUE 3HAHUS HA MPAKTUKE B COOTBETCTBUU C COBPEMEHHBIM YPOBHEM
Pa3BUTHS TEXHOJOTUH.

paszeusaiowjue:.
. (hopMHpOBaHHE HHTEPECA K OCHOBAM M300peTaTeIbCKON AeTEIbHOCTH;
. pPa3BHTHE TBOPUCCKUX CIIOCOOHOCTEH U KPEaTUBHOT'O MBIIIJICHHUS;



. npuoOpeTeHne omnbita ucnoiab3oBanuss TPU3 npu GpopmMupoBaHnn COOCTBEHHBIX UIEH U

pELICHMI;
. dbopMupoBaHWE TIOHMMAHHS TMPSAMOM M OOpPaTHOH CBS3M MPOCKTA H CPEABl €ro
peanm3anny, 3aJ10’)KEHIE OCHOB COIIMAJIbHOM U HKOJIOTHYECKONW OTBETCTBEHHOCTH;
. pa3BUTHE T'€ONPOCTPAHCTBEHHOTO MBIILICHUS;
. pa3BuTHE CO(T-KOMITETECHIINN, HEOOXOAMMBIX ISl YCIEUIHON paboThl BHE 3aBUCHMOCTH
OT BBIOpaHHOH TIpodeccu.
goCnUMAamenbHoie:
. (dhopMUpOBaHUE TPOSKTHOTO MUPOBO33PCHHS U TBOPYECKOTO MBITILICHHS;
. (dbopMHpOBaHWE MHPOBO33PEHHS IO KOMIUJIGKCHOM OIICHKE OKpPYKAIoIEeTo MHUpa,
HAIPaBJICHHON Ha €ro MO3UTUBHOE U3MCHEHHC,
. BOCIIUTAaHWE COOCTBEHHOW TIO3WIIMHM I10 OTHOMICHUIO K JCSATCILHOCTH W yMEHHUE
COMOCTAaBIIATH €€ C IPYTHUMH MO3UIUSIMHU B KOHCTPYKTHBHOM JIHAJIOTE;
. BOCITUTAHUE KYJIbTYpPbl paOOTHI B KOMaH/IE.

1.1.2. [TpuHUMnBel ¥ TOAXOAbl K (OPMHUPOBAHHUIO OO0pa30BATEIBHON MPOrpaMMBbI

OCHOBHOI'0O 00111ero 00pa3oBaHus
IIporpamma peanusyercs:
- B HEIIPEPHIBHO-00pa30BaTENbHOMN AESITEIbHOCTH, COBMECTHOM 1€ATEIbHOCTH, OCYILIECTBIISIEMON
B XO/€ PEXHMHBIX MOMEHTOB, IJle OOy4yarolIuiics OCBauBaeT, 3aKpeluisieT M amnpooupyer
IIOJyYEHHbIE YMEHUS;
- B CaMOCTOSITEIbHOM MAEATEeIbHOCTH OO0ydaromuxcs, rie OoOy4aroliuics MOXeT BbIOpaTh
JEeATENBHOCTh [0 HHTEpecaM, B3aUMOJEHCTBOBaTh CO CBEPCTHHMKAMHU HAa PaBHOIPABHBIX
MO3ULMX, pelIaTh MPOOJEMHbIE CUTYALUH U Jp.;
- BO B3aUMOJICHCTBUH C CEMbSIMHU JETEM.
IIporpaMmma MoOKeT KOPPEKTUPOBATHCS B CBSI3U C U3MEHEHUSAMMU:
- HOPMAaTUBHO-TIPAaBOBOM 0a3bl IOMIKOIBHOr0 00pa3oBaHus;
- BUJJOBOU CTPYKTYphl IPYIII;
- 00pa30BaTENBbHOrO 3apoca POAUTENEH.
[Tonxoas! kK GOpMUPOBAHUIO TPOTPAMMBI:
- JlnuHOCTHO-OpUEHTHpPOBaHHBIA. OpraHuzanus o0pa30BaTeIBPHOrO Ipolecca ¢ Y4ETOM
TJIABHOTO KpUTEPUS d(PPEKTHBHOCTH 00YUArOIIErocsi — €ro JMYHOCTH. MeXaHu3M — CO3JlaHHe
YCIOBUN AJsl pa3BUTHS JIMYHOCTH HA OCHOBE M3YYEHHUS CIOCOOHOCTEH 0Oydaromierocs, €ro
HMHTEPECOB, CKIIOHHOCTEMN.
- JearenbHocTHBIA. OpraHu3anus AEATENBHOCTH B OOIIEM KOHTEKCTE 00pa30BaTeNIbHOIO
nporecca.
- IlennoctHbiif. OpraHu3anus pa3BUTHUSL M BOCIHMTaHHS Ha OCHOBE OOIIEYEIIOBEYECKUX
LIEHHOCTEW, a TAK)KE dTUYECKUX, HPABCTBEHHBIX U T. [I.
- KowmnerentHocTHblil. @OpMUPOBaHHE TOTOBHOCTHM  OOYyYarOIIMXCS  CaMOCTOSITENIbHO
JICICTBOBATh B XO/€ PEIICHUs AKTYaJIbHBIX 3a1a4.
- CucreMHbIii. MeTO0I0rNYECKOE HAIPaBIEHUE, B OCHOBE KOTOPOrO JIEKUT PACCMOTPEHUE
00y4aromerocst Kak LeJIO0CTHOIO MHOMKECTBA 3JIEMEHTOB M3 OTHOLIEHMH W pa3iM4HBIX CBA3EH
MEX]ly HUMHU.
- Huanorudeckuil. Opranusanus nporecca ¢ y4€ToM NpUHIUIA JUAI0ra, CyObeKT-CyObeKTHBIX
OTHOULICHUH.
- IIpo6nemusbiii. dopMupoBaHHE NPOrpaMMbl C MHO3ULUN KOMILJIEKCHOTO M MOAYJIBHOIO
MIPE/CTaBICHUsI €€ CTPYKTYphl KaK CHCTEMBI MOANPOrpaMM MO 00pa3oBaTeIbHBIM 00JacTsAM U
JIETCKUM BHJIaM JIETEIIbHOCTH, CIOCOOCTBYIOIINM L[E€EBBIM OPUEHTHPAM Pa3BUTHSL.
- Kynbtyponornueckuit. Opranusanus npoiecca ¢ y4€roM MoTeHIHala KyJIbTypocooOpa3HOro
CoZiepXaHus JIOIIKOJIBLHOI0 00pa3oBaHusl.



1.2. IlnanupyeMble pe3yJbTaThl OCBOCHHSI OOYYarOIIMMHUCS OCHOBHOW 00pa3oBaTENbHOM
IIpOrpaMMbl OCHOBHOI'O 0011ero oopasoBaHus (00s3aTelIbHO MPOBEPUTH pa3OHEHUE IO
JUYHOCTHBIM, IPEIMETHBIM U T. [I.)

1.2.1. OOuue moJIOKEHUS
[Tporpamma na€r oOydvaromMcs BO3MOXKHOCTB IOI'PY3HThCS BO BCE MHOrooodpasue

NPOCTPAaHCTBEHHBIX  (reoMH()OpPMANMOHHBIX)  TexHonorui. IIporpamMma  3HAKOMHT

oOyyJaronmxcsi ¢ reonH(GOPMAIIMOHHBIMUA CHCTEMaMH U C Pa3IMYHBIMU BHJAAMHU T'€OJaHHBIX,

MO3BOJIIET MOJIyYUTh 0a30Bble€ KOMIIETEHLUU IO cOOpYy JaHHBIX M OCBOWUTH IEPBUYHBIE

HaBBIKU pabOTHI ¢ JaHHBIMU. [loTydeHHbIe KOMIETEHIIMM U 3HAHUS TI03BOJISAT 00yYaIOLIMCS

MPUMEHUTh UX MOYTH B JIFOOOM HAIpPaBJIEHUU COBPEMEHHOIO pbiHKa. OCBOMB MpOrpaMMy,

oOydJaromyecss cMOryT BbIOpaTh Hambojee WHTEPECHYIO MIsi HUX TEXHOJIOTHYECKYIO

HaIPaBJIEHHOCTh, KOTOPOM OHU OYyIyT 00y4yaThCsl B paMKax yriyOJIE€HHOTO MOIYJIs.
IIporpamma 3aTparuBaer Takue TeMbl, Kak: «OCHOBbI paOOTbl C IMPOCTPAHCTBEHHBIMU

JTaHHBIMI, «OpueHTHpOBaHHE Ha MECTHOCTHY, «OCHOBBI dotorpapumn»,

«CamocTosTensHbld  cOOp HaHHBIX», <«3D-MomenupoBaHME MECTHOCTH U OOBEKTOB

mectHocTHY, «I['eonHdopmanmonnsie cucremsl (I'MC)», «Busyanuzanus u mnpencraBiecHue

pe3yJIbTaTOBY.

B ocHoBe pa3paboTaHHONW mporpamMmbl JIGKUT MeETONUYECKUN HHCTPYMEHTapuu
¢denepanmpHoro ThIoTOpa brictpoBa AnTOHa IOpheBnua «CeTh [ETCKUX TEXHOIAPKOB
“KBantopuym”. BBOAHBIN MOIYIIbY.

[Iporpamma opHeHTHpOBaHa Ha JONOJHUTENbHOE OOpa3oBaHHE OO0YYaIOUIMXCS
IIKOJILHOI'O BO3pacTa 7 Kjacca.

MakcruManbHOE KOJTMYECTBO 00yUYarOIIUXCs B TpyIine — 15 denoBexk.

1.2.2. CrpykTypa njIaHUpyEMbIX pe3yJIbTaTOB
IInanupyemble pe3ysbTaThl ONUPAOTCS HA BEAYUIME LEJIEBbIE YCTAHOBKHM, OTpa)karollue
OCHOBHOM, CYIIHOCTHBIM BKJAJ KaXXI0M HM3y4aeMON MporpaMMbl B pa3BUTHE JIMYHOCTH,
o0yyJaronmxcs, UX CHOCOOHOCTEH.
B cTpykType nnaHupyeMbIX pe3yJbTaTOB BBIIEISIOTCS CIEIYOIIUE TPYIIIIb:
1. JluuHocTHBIE pe3yJbTaThl OCBOGHHS OCHOBHOW 00pa3oBaTEeNbHOW  IPOrpaMMbl
IPECTABIIEHBI B COOTBETCTBUHM C IPYIIION JUYHOCTHBIX PE3yIbTaTOB.
2. MeranpeaMeTHble pe3yJibTaThl OCBOCHHS OCHOBHOM 00pa30BaTeNbHONW MPOrPaMMBI
MIPEICTABIICHBI B COOTBETCTBUH C TOATPYINIAMH YHUBEPCAJIbHBIX y4EOHBIX J1EHCTBHA.
3. IlpenmetHsle pe3ynbTaThl OCBOEHHS OCHOBHOW  00pa3oBaTelIbHOH  MPOrpaMMBI
Ipe/iCTaBJIeHbl B COOTBETCTBUH C IPYNIIAMH Pe3yJIbTaTOB yueOHOr O MpeMeTa.

1.2.3. JIuuHOCTHBIE PE3YJIbTAThHI
IIpoepammmubie mpedosanus K ypoeHO 60CHUMAHHOCMU (TUYHOCHHbIE Pe3YIbMambl).
— ¢(OpMUPOBAHHOCTh BHYTPEHHEH MO3MIIMK O0Y4YarolIerocs, SMOLHOHAIBHO -[10JI0KUTETBHOE
OTHOILIEHUE 00yYaroLIerocs K IIKOJIe, OpUEHTAIIHs Ha TI03HAaHUE HOBOTO;
— OpueHTalus Ha 00pa3el MOBEJCHUS «XOPOILIEro yueHUKa;
— c(hOpMHUPOBAHHOCTh CAMOOLIEHKHM, BKJIIOYash OCO3HAHME CBOMX BO3MOXKHOCTEH B y4YEHHH,
CIIOCOOHOCTH aJIeKBaTHO CYAWUTh O NPUYMHAX CBOEr0 ycCIliexa/Heycliexa B YUYEHHM; yMEHHE
BU/JIETh CBOU JIOCTOMHCTBA U HEJJOCTATKH, yBaXXaThb ce0sl U BEPUTH B yCIIEX;
— cpopMHPOBAHHOCTH MOTHUBALIMM K YU€OHOU JeSATEIbHOCTH;
— 3HaHHE MOpaJbHbIX HOPM U C(HOPMUPOBAHHOCTH MOPAJIbHO-ITHUYECKUX CYXIACHUMH,
CIIOCOOHOCTh K PEIIEHHI0 MOpAIbHBIX MpOOJeM Ha OCHOBE KOOPAMHALUHU PA3IUYHBIX TOUEK
3peHus], CIOCOOHOCTh K OLIEHKE CBOMX IIOCTYIKOB M JEWCTBUH OPYIMX JIOJEH C TOUKH 3pEHHUS
COOJTIOICHUSI/HAPYILICHUSI MOPAJILHOW HOPMBEI.
IIpoepammmubie mpedosanus K ypoeHO pa3zeumus:
— c(opMHPOBAaHHOCTh NPOCTPAHCTBEHHOTO MBIIUICHHUS, YMEHUE BHUAETH O0BEM B IIOCKUX
npeaMerax;



— yMeHue 00pabaThIBaTh U CUCTEMATH3UPOBATH OOJBIIIOE KOIUYECTBO HH(OPMALINH;
— ¢chOpMHPOBAHHOCTh KPEATUBHOTI'O MBINUICHUS, MOHUMAHWE TPHUHIMIIOB CO3JaHUS HOBOTO
MPOJIYKTA;
— c(OpPMHUPOBAHHOCTh YCUTYUBOCTH, MHOT 033JJAYHOCTH;
— c(hOpMUPOBAHHOCTh CAMOCTOSITEIILHOTO MOJAX0/a K BBIMOJHEHHUIO PA3IMYHBIX 33]a4, YMEHUE
paboTaTh B KOMaHJIe, yMEHHE MTPABIIIBHO J1€TIETUPOBATD 3aJaUH.

1.2.4. MeranpenMeTHbIE PE3YJIbTATHI

I'eorpadus
BbInyCKHUK Hay4YUTCSL:
. BBIOMpaTh ~ HMCTOYHMKM  reorpaduueckod  uHpopmanuu  (kaprorpadpuyeckue,

CTaTUCTUYECKHUE, TEKCTOBBIE, BHAEO- U (HOTOM300pa)kKeHMs, KOMIBIOTEpHbIE 0a3bl JAHHBIX),
a/IeKBaTHBIE PEIIAEMBIM 33/1a4aM;

. OPUEHTHPOBATbCS B HMCTOYHHMKAX reorpapudeckoil mHpopmanuu (kaprorpaduieckue,
CTaTUCTUYECKHE, TEKCTOBBIC, BHAEO- U (HOTOM300pakeHUs, KOMIbIOTEpPHbIE 0a3bl JAHHBIX):
HaXOJUTh U U3BJIEKaTh HEOOXOAUMYIO MH(OPMALIHIO; ONPENeNATh U CPABHUBATH KaueCTBEHHBIE
U KOJMYECTBEHHbIE I1OKA3aTeNd, XapaKTepusylolue reorpaguueckue OOBEKTHI, MPOLECCH U
SIBJICHUSI, UX IIOJIOKEHUE B NPOCTPAHCTBE MO reorpauyeckuM KapTaM pa3HOIro COJIEp)KaHUs U
JpPyrUM  HMCTOYHUKAaM;  BBIABJIATH  HEJOCTAIOIIYIH0,  B3aMMOOIOJHAMOIIYI0  W/WIH
IIPOTUBOPEUUBYIO I'eorpauuecKkyro HHPOpPMAalLHIO, IPEICTABIECHHYIO B OJJHOM MJIM HECKOJIBbKUX
MCTOYHUKAX;

. OpeiCTaBiIATh B pasaMuyHbBIX Qopmax (B BHUAE KapThl, Tabauubl, Trpaduka,
reorpa(uueckoro ONHMCaHUs) reorpapuuecKkyro MHPOpPMALHUI0, HEOOXOAMMYIO JIs peIICHUS
y4eOHBIX U MIPAKTUKO-OPHUEHTHPOBAHHBIX 3a/1a4.

BbIyCKHUK MOTYYUT BO3MOXHOCTh HAYUUTHCSI:

. MOJIENIMPOBATh TeorpauiyecKkue 0ObEKThI U SIBIICHUS,

. HOPUBOIUTH MHPHUMEPHl MPAKTUYECKOrO MCHOJIb30BAHUSA TIeorpauyeckux 3HAHUNA B
Pa3IMYHBIX 00JIACTSIX JAEATEIbHOCTH.

MaremaTuka
Cratucruka v Teopus BEpOSITHOCTEN
BrlltyCKHUK HayuuTCs:

. MPE/ICTABIATH JaHHbBIE B BU/I€ TaOJIUII, AHarpaMM;

. 9UTaTh HHPOPMAITUIO, TIPEACTABICHHYIO B BUIC TaOJHUIIbI, JHATPAMMBI.

B noBceaHeBHOM KU3HU U IPU U3YYEHUHN JPYTUX IPEAMETOB BBIITYCKHUK CMOKET:

. U3BJIEKaTh, MHTEPIPETUPOBATH U MPeoOpazoBbIBaTh MHPOPMALIMIO, MPEACTABICHHYIO B

Ta0IMLAX ¥ HA JUarpaMmax, OTpa)arolllyl0 CBOMCTBA M XapaKTEPUCTHKH PealIbHbIX IPOLIECCOB U
SIBJICHUM.
Harnsgaas reomerpust
I'eomerpuueckue purypol
BrlIlTyCKHUK Hay4duTCS:
. onepupoBaTh Ha 0a30BOM ypOBHE HMOHATUAMM: (puUrypa, Touka, OTPE3OK, MpsiMas, JIyd,
JIOMaHasi, yrojl, MHOrOYrOJIbHHK, TPEYT OJIbHUK U YEThIPEXYT OJIbHUK, IIPSIMOYTOJIbHUK U KBaJparT,
OKPYXHOCTb M KpYT, MpsIMOYIOJbHBIN Hapajuienenunen, kyo, map. M3o0paxaTs u3zyyaemble
(Gurypsl OT pyKu U C IIOMOILBIO JTMHEWKHU U LUPKYJISL.
B noBcenHeBHOM KU3HU U NIPU U3YYEHHUH JPYTUX IPEIMETOB BBITYCKHUK CMOKET:
. pelaTh NPaKTUYECKUE 3aJa4M C IPUMEHEHUEM NPOCTEH X CBOMCTB QUIryD.

W3mepeHus U BBIYUCICHUS

BbIITyCKHUK Hay4uTCS:
. BBINOJIHATh U3MEPEHUE JUIMH, PACCTOSHUN, BEIMUYUH YIJIOB C ITOMOIIbI0 MHCTPYMEHTOB
JUISL U3MEPEHUH JJIMH U YTJIOB.

dusuka



BeimyckHuK HayquTCs:

. co0moaTh MpaBWiIa OE30IIACHOCTH M OXpaHbl Tpyda NpH paboTe ¢ y4eOHBIM |
71a00paTOpHBIM 000PY/JOBaHHUEM;

. MMOHUMATh MPUHIUIBI AEHCTBUS MalllH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB, YCIOBUS
UX 0€30IaCHOr0 UCIIOIL30BAHUS B HOBCCHHCBHOﬁ KHN3HU,

. WCIO0JIb30BaTh MPH BBITOJHCHUH YYEOHBIX 3a7a4 HAYYHO-TIONYJISAPHYIO JIUTEPATYPy O
(U3NYECKUX SBIICHUSIX, CIIPABOYHBIC MATEPUATIBI, PECYPChl HHTEPHETA.

Wndpopmatrka

BbInyCKHUK Hay4IUTCSL:

. pasnuyaTh BUAB HHPOPMAIIUH 1O croco0aM e€ BOCHPUSATHS YEIIOBEKOM H IO CIIocod0am
e€ MpeICTaBICHNs Ha MaTEPUATIbHBIX HOCUTEIAX;

. NPUBOIUTH TPUMEPHl HH(OPMAIIMOHHBIX TMPOIECCOB (IPOIECCOB, CBS3AHHBIX C
XpaHeHHeM, IpeoOpa3oBaHUEM U Mepeaayeii TaHHbIX) B )KUBOW MPUPOJE U TEXHUKE;

. kiaccuunupoBath cpectsa MKT B cOOTBETCTBUM ¢ KPYTOM BBIIIOJIHSIEMBIX 33a4.

Marematndeckue 0CHOBBI HH(POPMaTUKU

BBIITyCKHUK TOJy4UT BO3MOKHOCTB!

. IIO3HAKOMUTBCS € IpUMEpaMH MAaTeMaTHMYECKMX MOJEJIEH M  HCIOJIb30BAHUEM
KOMIIBIOTEPOB IIPU UX aHAJIM3€; IOHATh CXOACTBA U Pa3IMYUs MEKIY MATEMATUYECKOU MO EIIbIO
00beKTa M €ro HaTypHOH MOJENbI0, MEXIy MaTEeMaTH4YeCKOH MOJIENbl0 OOBbEeKTa/sBJIEHHUS U
CIIOBECHBIM OIMCAHUEM.

HUcnonn3oBanue IMpOorpaMMHBIX CUCTEM U CCPBHUCOB

BrllTyCKHUK HayuuTCs:

. KJ1accH pUIIMPOBATH (DAMIIBI IO TUITY ¥ MHBIM TTapaMeTpam;

. BBHITIOJIHATG OCHOBHBIE Omepanuu ¢ Qaitnamu (co3gaBaTh, COXPaHSATh, PEIAKTUPOBATH,
yIaJsiTh, ApXUBUPOBATh, «PACIAKOBBIBATHY apXUBHBIC (DaliibI).

BrinmyckHuK oBnajieeT (Kak pe3ysbTaT MpUMEHEHUs IPOrpaMMHBIX CHCTEM U MHTEPHET -CEPBHUCOB
B JJAaHHOM Kypce U BO BCEM 00pa30BaTEIILHOM ITPOIIECCE):

® HaBbIKaMH pa6OTI)I C KOMITIBIOTCPOM; BHAHUAMHU, YMCHHUAMU U HABBIKAMHU, JOCTATOYHBIMU
Uit paboTHI ¢ pa3IMYHBIMH BHJAMH MPOTPAMMHBIX CHCTEM M MHTEPHET-CepBHCOB ((aiiioBbie
MEHEIKEPBI, TEKCTOBBIE PEAAKTOPHI, JIEKTPOHHBIE TaOIMILbI, Opay3epsl, IOMCKOBBIE CHCTEMBI,
CJIOBapH, 3JICKTPOHHBIC BHHHKHOHGHI/II/I); YMCHHEM OIIHMChIBATH pa60Ty 9TUX CUCTEM U CCPBUCOB
C UCIOJIb30BAHNUEM COOTBETCTBYIOIICH TEPMHHOJIOTHH;

. pasIUYHBIMA (OpMaMHU TIPEACTABJICHUS JAHHBIX (TaOJHMIIBI, TUAarpamMMbl, TpadUKH U T.
1.);
° IIO3HAKOMUTCA C HpOFpaMMHBIMI/I Cpe,ZICTBaMI/I JJIA pa60TLI C aYI[I/IOBI/ByaJIBHLIMI/I

JAHHBIMHU ¥ COOTBETCTBYIOLIMM IOHATUIHHBIM aIlIIapaToM.

BbIyCKHUK MOTYYUT BO3MOXHOCTD (B JAHHOM KypCe U MHOM y4eOHOM e TelbHOCTH):

. IIPaKTUKOBATbCA B MCIOJIB30BAHMM OCHOBHBIX BMJIOB IPUKIAJAHOIO MPOrPaMMHOIO
obecrieueHus (perakTopbl TEKCTOB, 3JIEKTPOHHbIE TaOIHUIIBI, Opay3epsl U 1p.);

. IIO3HAKOMUTHCA C IMPUMEPAMU HCIOJIb30BAHUSA MATEMATUYECKOrO MOJEIMPOBAHUS B
COBPEMEHHOM MUPE;

. ITI03HAaKOMHUTBCSI C ITOCTAHOBKOM BONpPOCAa O TOM, HAaCKOJbKO JOCTOBEpPHA IOJy4YEHHAas
uHpopMalus, MOAKpEIJieHa M OHa J0Ka3aTeIbCTBAMM IOJIMHHOCTU (IIpUMEp: HaIu4yue
JIEKTPOHHOM MOAMKCH); TO3HAKOMUTHCSA ¢ BO3MOXHBIMH MOJXOJaMH K OLIEHKE JOCTOBEPHOCTU
uHpopManuu (IpuMep: CpaBHEHUE JAHHBIX U3 Pa3HBIX HCTOYHUKOB);

. MTO3HAKOMUTHCS ¢ mpuMepaMu ucnonb3zosanus UKT B coBpeMeHHOM MUDE;

. MOJyYUTh MpPECTaBICHHUS O pOOOTH3UPOBAHHBIX YCTPOMCTBAX M MX HCIOJIb30BAaHUU Ha
MIPOU3BO/CTBE U B HAYYHBIX UCCIEA0BAHUSAX.



TexHousorus

PesynbTatel, 3asBiaeHHble oOpa3oBarenbHOM mnporpammoi  «TexHosorus» mno OGiokam
coaepKaHus

@opMUpOBaHUE TEXHOJIOIMYECKOM KYJIBTYpbl U IPOEKTHO-TEXHOJIOIMYECKOTO MBIIIICHUS
00yYJaroIIMXCs

BeInycKHUK HaydHUTCS:

. CIIEZI0BATh TEXHOJIOTMM, B TOM YHCJIE B NPOLIECCE U3TOTOBJIEHUS CyOBEKTHMBHO HOBOTO
MPOAYKTA;

. OLICHHBATh YyCJIOBUA NPUMEHUMOCTH TEXHOJOTMH, B TOM YHCIE€ C MO3UIUU
AKOJIOTHYECKOM 3aIUIIEHHOCTH;

. MIPOrHO3UPOBAaTh IO W3BECTHOM TEXHOJOIMH BBIXOJBI (XapaKTEpUCTUKHU MPOAYKTa) B
3aBHCUMOCTH OT M3MEHEHHs BXOJOB/IIApaMeTPOB/PECYpCOB, IMPOBEPSATH IMPOTHO3BI OMBITHO-
JKCIIEPUMEHTAJIbHBIM IIYTEM, B TOM 4YHCIE CAaMOCTOSATEIBHO IUIAHUPYS TaKoro ponaa
JKCIIEPUMEHTHI;

. B 3aBHUCHMOCTH OT CHTYallMd ONTHMHU3HPOBATH 0a30BbIe TEXHOJIOTUU (3aTPaTHOCTh —
KauecTBO), IPOBOAMTHh AaHaIU3 aJbTEPHATUBHBIX PECYpCOB, COEIMHATh B E€IUHBIM IJIaH
HECKOJIbKO TEXHOJOrMil 0€3 MX BHIOM3MEHEHMsI MJIs IOJIydE€HUs CJ0KHOCOCTaBHOI'O
MaTepuaIbHOI0 WIK HH(OPMALIMOHHOTIO IPOAYKTA;

® IMPOBOAUTL OLICHKY U MCHBITAHUEC MOJYUCHHOTO IIPOAYKTA,

. IPOBOIUTH aHAJIM3 IOTPEOHOCTEl B TeX MM MHBIX MaTEepUAIBHBIX  HIIH
MH()OPMALIMOHHBIX TPOAYKTAX;

. OIMCHIBATH TEXHOJOTMYECKOE PEIICHHE C IOMOIIBI0 TEKCTA, PHCYHKOB, rpa)uuecKoro
1300pakeHus;

® AHAJIM3UPOBATH BO3MOXXHBIC TCXHOJOTMYCCKUE PCIICHUA, ONPCACIIATE UX JOCTOMHCTBA U
HEAOCTAaTKHU B KOHTCKCTEC 3a[[aHH01>i CUTyalluu,

. NPOBOJUTh U aHAIM3UPOBATh Pa3pabO0TKy W/MJIM PEalM3alMI0 MPUKIATHBIX TPOEKTOB,
OpearnoJararommnx:

. OIIpE/ICNIeHNE XapaKTEPUCTUK U Pa3pabOTKy MaTepHaIbHOIO MPOJYKTA, BKIIOYAs €ro

MOJleIMpoBaHNe B HMHGOPMAIMOHHOM cpelae (KOHCTPYKTOpE), BCTpauMBaHUE CO3JaHHOTO
MH(OPMAIIMOHHOT 0 MPOIYKTa B 3aJJaHHYIO 000JI0UKY,

b N3IrOTOBJICHHUC I/IH(bOpMaIII/IOHHOFO OpoaAYKTa IO 3aJaHHOMY aJITOpUTMy B 3aHaHHOI>'I
000JI0YKE;
. NPOBOJUTH M aHAJNM3UPOBATh pa3pabOTKy W/HWIM peanu3aluio TEXHOJIOTMYECKHX

MIPOEKTOB, MPEAMOIATAIOIIHX

— ONTHMHU3ALHUIO  33J]aHHOr0  Ccrocoba  (TEXHOJIOTMH)  TOJYyYeHHUS  TPeOYHoIerocs
MaTepHuajJbHOro MPOJYKTa (TOCIIe ero MPUMEHEHHs B COOCTBEHHOM NPAKTHKE),

— pa3paboTKy (KOMOWMHMpPOBAaHHE, M3MEHEHHUE MapamMeTpoB M TPeOOBAaHHWI K pecypcam)
TEXHOJIOTHH TIOJYYEHHS MaTEPUATbHOrO0 M MH()OPMAIMOHHOTO MPOAYKTA C 3aJaHHBIMU

CBOIICTBaMU;
. MPOBOJUTh, W  AHANM3UPOBATH  pa3padOTKy W/WIM  pealn3aluio  MPOEKTOB,
Mpeanoyaralonmx:

- IIaHupoBaHue (pa3paboTKy) MaTepHalbHOrO IMPOAYKTAa B COOTBETCTBHM C 3a/adeil
COOCTBEHHOU JEATEIBHOCTH (BKJIFOYAsi MOJICIUPOBAHUE U Pa3pabOTKy TOKYMECHTAIIHMH ),

- I1aHupoBaHue (pa3paboTKy) MaTepuajbHOrO MPOJYKTa HAa OCHOBE CaMOCTOSITEIBHO
MPOBEJAEHHBIX UCCIIEIOBAaHUIN OTPEOUTENbCKIX HHTEPECOB.

BI)IHYCKHI/IK IMOJIYYHUT BO3BMOKHOCTb HAYYUTHCA:

. BBLIBIATE H  (popMynmpoBaTh MpoOJieMy, TPeOYIOMIYI0O TEXHOJIOTHYECKOTO
peleHus;
. MOIU(DUITUPOBATH MMEIOLIH ECSI MPOAYKTHI B COOTBETCTBUU c

CUTYaIlHeli/3aKka30M/TOTPEOHOCThIO/3a1aueld  IEATETbHOCTA ©W B COOTBETCTBUH C  HX
XapaKTepUCTUKaMU pa3padaThiBaTh TEXHOJIOTHIO HA OCHOBE 0a30BOM TEXHOJIOTHH,



. TE€XHOJIOTU3UPOBATh CBOM OIBIT, NPEACTaBIATH HA OCHOBE PETPOCHEKTHBHOIO
aHaIM3a U YHU(QUKALUK JESITENbHOCTH ONUCAHME B BMJIE€ MHCTPYKIMHM HJIM TEXHOJOTMYECKOU
KapThl.

1.2.5. IlpenmeTHBIE pe3yIbTAThI
IIpoepammmuvie mpe608anus K 3HAHUAM (pe3ybmamsl MmeopemuiecKol N002OMoBKU,):

. npaBuia Oe30MacHOM paboThl C ANEKTPOHHO-BBIYMCIUTEILHBIMU MallMHAMU U
cpencTBamu Jjisi cOopa MPOCTPAHCTBEHHBIX JIAHHBIX;

. OCHOBHBI€ BUJIbI POCTPAHCTBEHHBIX JAHHBIX;

. COCTaBHBIC YACTU COBPEMEHHBIX I'€OMH (POPMAIITMOHHBIX CEPBUCOB;

. npodeccruoHanbHOe MPOrpaMMHOE o0ecrieueHue TS 00paboTku
MPOCTPAHCTBEHHBIX JIaHHBIX;

. OCHOBBI M TPUHIIUIIBI a3POCHEMKH;

. OCHOBBI M TPHUHIUIIBI pabOTHl TJ00ATBHBIX HABUTAIIMOHHBIX CITyTHHUKOBBIX
cuctem (I'HCC);

. NpeICTaBICHUE W BHU3yalu3alMs  NPOCTPAHCTBEHHBIX  JAHHBIX  JUIA
Henpo(eCcCHOHAIBHBIX MOJIH30BATEIICH;

. npuHUKIbl 3D-MoaenupoBanus;

. YCTPOICTBO COBPEMEHHBIX KapTOrpaduuecKiux CEpBUCOB;

. NOpeICTaBICHUEe W BU3yalu3alMs  MNPOCTPAHCTBEHHBIX  JAHHBIX  JUId
HenpoQecCHOHaIbHBIX MOJIb30BaTENeH

. nemuGprupoBaHue KOCMUYECKUX U300paKeHUl;

. OCHOBBI KapTorpaguu.

Ilpocpammuvie mpebosanus K YMeHUAM U HABLIKAM (pe3yIbmamvl NPAKMUYecKou

Nn0020MOBKU):

. CaMOCTOSITENIbHO peIlaTh IOCTABJICHHYIO 3ajlady, aHalu3upys U moalupas
MaTepuaibl U CpeACTBa Ui €€ PEeLICHNUS;

. CO3/1aBaTh M PACCUUTHIBATH MOJETHBIA IMJaH JUId OECHUJIOTHOIO JIETATENbHOTO
anmnapara;

. o0pabaTeiBaTh  a’3pOChEMKY M MOJy4aTh TOYHbIE OPTOMOTONIAHBI |
aBTOMAaTU3UPOBAHHbBIE TPEXMEPHBIE MOJEIIM MECTHOCTH;

. MozenupoBaTh 3D-00BEKTHI;

. 3alMIIaTh COOCTBEHHBIE ITPOCKTHI;

. BBINOJHATH OLIU(POBKY;

. BBINOJIHSATH TPOCTPAaHCTBEHHBIN aHAIIN3;

. co3JaBaTh KapThl;

. cO3/1aBaTh IpocTeine reorpaduyeckie KapThl pa3IMuHOIO COAEPKaAHUS;

. MOJIENMPOBaTh reorpauueckue 00bEKThl U SBICHMUS,

. IPUBOAMUTH IPUMEPHI MIPAKTUYECKOTO UCIOJIb30BaHUs reorpauuecKkux 3HaHUH B

PA3IMIHBbIX o0acTax ACATCIIBHOCTH.

1.3. CucremMa OIICHKH JIOCTH)KEHHUS IUIAHUPYEMbBIX pE3YyJbTaTOB OCBOEHHUS OCHOBHOM
00pa30BaTeIbHON MPOrPaMMbl OCHOBHOTO 00IIIETO 00pa30BaHMs
Buasl KoHTpOJISA:
- IPOMEXKYTOYHBIN KOHTPOJIb, IPOBOJUMBIN BO BPEMS 3aHATUH;
- UTOTOBBI KOHTPOJIb, TPOBOAUMEIH ITOCIE 3aBEPIIEHIS BCEH yueOHOW MPOTrpaMMBI.
@®opMbI IPOBEPKHU PE3yIbTATOB:
- Ha0 o IeHN e 32 00 yUAIOIIMMICS B Ipoliecce padoThl;
- UTPBI;
- UHAMBUAYaJbHbIE U KOJUIEKTUBHBIC TBOPUECKHE paOOTHI;
- 6ecenpl ¢ 00yJaOIMUMUCSA U UX POAUTEISIMHU.
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@opMBbI TOJIBECHUS UTOTOB:

- BBITIOJIHEHH E MIPAKTHYECKUX paboT;
- TECTHI;

- QaHKETHI;

- 3aIlMTa MPOEKTA.

Hrorosasi arrecranus OOyYarOmUXCS MPOBOAMTCS IO PE3yJIbTaTaM ITOJATOTOBKH W 3alUThI
MPOEKTA.

I[J'IH OLCHHUBaHUA OCATCIBHOCTU o6yqa}01u1/1xc;[ HUCIOJB3YIOTCA HWHCTPYMCHTEI

B3aNMMOOIICHKH.

caMO- H

2.2. IlpumepHble TporpaMMbl Y4eOHBIX MpeaAMETOB, KypcoB (YTII, rae kak nmpuMep npornucaHo
«Keiic 1 — 10 ugacoBy», mocie KpaTKoe OMMCaHWE, YTO ITO 3a KEHC, OMHMCAHHE I0YaCOBOE
BBIHOCHM YK€ B CaM Keiic).

HpI/IMepH oc yqe6Ho -TCMATHYCCKOC INJIAHUPOBAHUC!

No
o/a

Paznen nporpammsl yauebHOro Kypca

KomuuectBo
4acoB

3nakomcTBO. Texnuka 6e3omacHoctu. Bognoe 3ansatue («MeHsist Mup»).

BBenenue B reomHdopmannonHbie TexHodoruu. Keiic 1: «CoBpeMeHHBIe
KkapThl, 1K Kak onucares 3eminio?».

Keiic 3HakoMuT oOydaromuxcs ¢ pa3HOBUAHOCTSAMU JaHHbIX. Pemas 3amauy
Kelica, oOydJaronmecs: MpoXoAAT CIEAYIOIINEe TEMATUKH: KapThl U OCHOBBI MX
(dhopMUpOBaHUs; U3yUEHUE YCIOBHBIX 3HAKOB M MPUHLUIIOB UX OTOOpa’KEeHUs
Ha KapTe; CUCTEeMbl KOOpAMHAT M MPOEKIHUM Kapr, HX OCHOBHBIE
XapaKTepUCTUKM M  BO3MOXXHOCTH  NPUMEHEHHUs; MacmTad u  Jp.
BCIIOMOTaTeIbHbIE HHCTPYMEHTH! ()OPMHUPOBAHUS KapTHI.

Keiic 2: «I'nobanpHoe no3unuonupoBanue “Haiinu cebs Ha 3eMHOM mape”».
HecmoTpst Ha TO, 4YTO HaBUTATOpPbl M CIOPTHBHBIE TPEKEPHl CTaJU
HEOTHEMJIEMOM YacThIO0 HalleH >KU3HH, Majo KTO 3HaeT MPUHLHUI UX pabOTHI.
[Ipotins keiic, obyuarommuecss y3HaioT npo ['JIOHACC/GPS — npunmumns
paboThl, HMCTOPHUIO, COBPEMEHHBIE CUCTEMBbl, IpuMeHeHue. [IpumeHeHue
jorrepoB. Busyanmuzanus TEKCTOBBIX JaHHBIX Ha kapre. Co3gaHHMe KapThl
MHTEHCUBHOCTH.

doTorpaduu U MaHOpamBbl.

Paznen, mOCBAIIEHHBI MCTOPUM M TPHUHIUIAM CO3/laHusi (oTorpaduu.
OOyuyaromuyecss TO3HAKOMATCS C TEXHUKOHM cozmaHus  ¢ortorpaduu,
MO3HAKOMSTCS ¢ BO3MOXHOCTSIMH TPUMEHEHUs: Gororpaduu Kak cpencTBa
CO3J1aHus 4ero-auoo.

OcHoBbl ~ a3podorochéMKH. IIpuMeHeHHe OeCHUIIOTHBIX aBHALMOHHBIX
cucteM B adpodotochéMke. Keiic 3.1: «Jlyist yero Ha camMoM Jeie HYyKEH
OeCIUIIOTHBIN JIeTaTebHBINA armapat?».

OObEMHBIN Kelic, KOTOpBIH TMO3BOJIUT OOYYAIOUIMMCS OCBOUTH IOJHYIO
TEXHOJOTUYECKYIO I[EMOYKY, UCIOIb3YEMYI0 KOMMEPUYECKUMH KOMITAHUSMU.

28
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YcerporictBo u npuHnunel QyHknuonupoBanus BITJIA, ocHoOBBI ¢GoTo- U
BUJICOCHEMKU M NpuHIUNOB mepenayn uHopmauuu ¢ BITJIA, obGpaboTka
nagueIx ¢ BITJIA.

6 Keiic 3.2: «Mi3mMeHeHune cpeibl BOKPYT HIKOJIBIY. 10
[Iponomxkenue keiica 3.1. OOyuaromuecsi, UMesi B CBOEM paclOpsLDKEHUU
3NEKTPOHHYI0 3D-Mojaenb MIKOJIBI, MPOAOJDKAIOT BHOCHTh HM3MEHEHHUS B
MPOJAYKT C IeNbi0 OylaroyctpoiictBa paiioHa. OOyuaromuecss MPOOIKAIOT
COBEPILIEHCTBOBATh CBOM HaBBIK 3D-MoaenpoBanus, 3aBepIasi IpOeKT.

7 [ToaroToBka 3amIMTHI TPOCKTA. 6
8 3amnmTa IpOeKTOB. 2
9 3axmounTenbHoe 3aHsaTHE. [lonBenenne UToroB padoThl. 2

2.2.1. O0wmue 1oJI0XKEHUA

[Tporpamma  «['eonH(OpMaLMOHHBIE  TEXHOJOTHM»,  SBISISICH  HEOOXOAMMBIM
KOMITIOHEHTOM 0011ero o0pa3oBaHHs BCEX OOYy4YaIOIMIUXCA, MPEIOCTABISET UM BO3MOXKHOCTD
MPUMEHSThH Ha TIPaKTUKE 3HAHH OCHOB HayK. [IporpaMma siBisiercst ()akTHIECKU €TUHCTBEHHBIM
IIKOJBbHBIM Y4eOHBIM KYypCOM, OTPaXKalOLUIMM B CBOEM COAEp)KAaHUM OOIIMEe HPUHLUIIBI
npeo0pas3yroniell AedTeIbHOCTH YeJOBEeKAa M BCE AacleKTbl MaTepuanbHOW KyinbTyphl. Kypc
HampaBJeH Ha OBJIajieHue 00yJaroIMMKCS HaBBIKAMU KOHKPETHON IpeaIMEeTHO -IIpeolpa3yronei
NeSITEIbHOCTH, CO3/JaHME HOBBIX IIEHHOCTEH, YTO, HECOMHEHHO, COOTBETCTBYET MOTPEOHOCTIM
pa3Butus obmectBa. B pamkax «TexHomorum» mpoucxoauT 3HAKOMCTBO C MUPOM Ipodeccuit u
OpHeHTalus o0ydaroumxcs Ha paboTy B pa3iMyHBIX cepax OOIIECTBEHHOrO MPOU3BOACTBA.
Tem campiM oOecrieunBaeTcsi IMPEEMCTBEHHOCTh IIepexosia OO0ydaroImuxcs OT O0OIero K
npodeccuoHaIbHOMY 00pPa30BaHUIO U TPYIOBOM €SI TEIHHOCTH.

[Tporpamma npenmMera «TexHosnorus» obecrneunBaeT (GOPMHPOBAHUE y O0y4arOLIMXCS
TEXHOJIOTUYECKOro MbIuieHus. Cxema TeXHOJIOTHYECKOro MbIIIIEHUS (MOTPeOHOCTh — ILelb —
crnocod — pe3ynpTaT) MO3BOJSAET HauboJiee OpPraHMYHO pellaTh 3a/addl yCTAaHOBIJIEHUS CBS3eH
MeXay 00pa3oBaTeNbHBIM M JKU3HEHHBIM NPOCTPAHCTBOM, 00pa30oBaTEIbHBIMH pe3yJbTaTaMH,
MOJYYEHHBIMU TPH HM3YYCHUU DPA3JIMYHBIX MPEAMETHBIX O0JIlacTel, a TakKe COOCTBEHHBIMHU
0o0pa3oBaTeIbHBIMH  pe3yJbTaTaMU (3HAHUAMH, YMEHHSIMH, YHUBEPCAIbHBIMU Yy4eOHBIMU
NeUCTBUSIMH W T. J.) M JKM3HEHHBIMH 3ajadamMu. Kpome TOro, cxema TEXHOJOTHYECKOTO
MBIIIJICHUS MO3BOJSET BBOAUTH B 0O0pPa30BaTENbHBIA MPOLECC CHUTYallMM, AAIOIIME OIBIT
IPUHATHS NParMaTHYHBIX PEIIEHUIl Ha OCHOBE COOCTBEHHBIX 00pPa30BaTENbHBIX PE3YJbTATOB,
HauuWHas OT peLIeHUs OBbITOBBIX BONPOCOB M 3aKaHYMBAas pPELICHHEM O HalpaBJIeHUsAX
IIPOAOJKEHUST 00pa30BaHMsl, IOCTPOCHUEM KapbepHBIX M KU3HEHHBIX IUIAaHOB. TakuMm o0pa3om,
nporpamma  «l'eonHdopmaTuka» M03BOJsSET C(HOPMUPOBATH Yy OOydYarOIIMXCS pecypc
MPAKTUYECKUX YMEHUH M OIbITa, HEOOXOIMMBIX JUIsl Pa3syMHOH oOpraHu3aluu COOCTBEHHOMN
KU3HU; CO3A€T YCJIOBUS [JIsl pa3BUTHUS HMHMIMATUBHOCTH, H300pETATEIbHOCTH, THOKOCTU
MBIIIICHHS.

Y4eOHO-BOCHHUTATENBHBIA IPOLECC HamlpaBlIeH Ha (QOPMUPOBAHHE U  Pa3BUTUE
Pa3IMYHBIX CTOPOH O0YUAIOIIMXCS, CBA3AHHBIX C peajM3anneil Kak nX COOCTBEHHBIX HHTEPECOB,
TaK U HMHTEPECOB OKpykaromiero mupa. [Ipm 3ToM ruOKoCTh mporpamMmbl MO3BOJISET BOBJICUYb
00yyaroumxcs ¢ pa3Iu4yHbBIMU CIOCOOHOCTSIMH. boubmiol 00bEM NMPOEKTHHIX paboT MO3BOJSET
y4eCcThb MHTEpPEChl U OCOOEHHOCTH JIMYHOCTH KaXkJI0ro oOydaromerocsi. 3aHATHS OCHOBaHbI Ha
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JMYHOCTHO-OPHCHTHPOBAHHBIX TEXHOJIOTHSIX OOYYEHHUS, a TaKKe CHCTEMHO-ACSITEIbHOCTHOM
MeTojie 00ydIeHUSI.

Z[aHHafI nporpaMma ImpeamogaracTt BapHaTPIBHBIfI II10X0, TaK KaK B 3aBUCHUMOCTH OT
00yyarouierocs no3BoJseT YBEIUUYUTh UM YMEHBIIUTh 00bEM TOW WM MHOU TEMBbI, B TOM YHCIIE
U CIIO)KHOCTb, @ TAK)KE MOPSIOK IPOBEICHUS 3aHITHH.

2.2.2. OCHOBHOE cojiepKaHKe YUeOHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O 00IIIETO 00pa30BaHUS

Ha mnporspkeHun Kypca mporpaMmbl oOydaromiuecss MO3HAKOMATCS C  Pa3IdYHBIMU
reonH(pOpMaIllMOHHBIMU CHCTEMaMH, Y3HAIOT, B KAKMX 00JIaCTSIX MPUMEHseTcs reonH(opMaTuka,
Kakhe 3a7jaud MOXKET pellaTh, a TaKKe CMOTYT caMU NpPHUMEHSATh €€ B CBOEW MOBCEIHEBHOU
xm3HH. OOyuatonmecss 06a30BO YCBOAT NPHUHIMII MO3MIHMOHMpOBaHUS ¢ momoupio [HCC.
VY3HaIOT, KaKk MOXXHO OpPraHU30BaTh COOp CITYTHUKOBBIX JAHHBIX, KaK OHHU IPEICTABISIOTCS B
TEKCTOBOM BH/JI€ M KaK MX MOJKHO BU3YyaJlM3UpOBaTh. B paMkax mporpaMMel BEIOEPYT IIPOEKTHOE
HalpaBlieHHe, HaydyaTcs CTaBUTh 3aJaud, MCCIEA0BaTh MPOOJIEeMaTUKY, IJIaHUPOBATh BelleHUE
IPOEKTa U TPAMOTHO PaClpeaeNsiTh PO BHYTPU KOMaHIbI.

OOyuaromuecs CMOTYyT TIO3HAKOMHTBCS C HMCTOpHEH MpUMEHEHUs OeCHUIOTHBIX
JIeTAaTEeNFHBIX aNllapaToB. Y3HAIOT O COBPEMEHHBIX OECIUIIOTHUKAX, CMOTYT PEIINTh pa3indHbIe
3aJ1a4M C UX TOMOIIBI0. Y3HAIOT TaKkyKe U 00 OCHOBHOM YCTPOMCTBE COBPEMEHHBIX OECIMIOTHBIX
cuctem. OOyuaromuecs y3HAIOT, Kak co3AaéTcs MOJIETHOE 3ajaHue Uil OecnmmioTHUKOB. Kak
NPOM3BOAMTCA 3allyCK M JajibHeilmas chéMka ¢ momompbio BAC. A Taxke momydar Takue
pe3yNbTaThl ChEMKH, KaK OPTOPOTOIIIAH U TPEXMEPHBIE MOJIEIH.

OOyuyaromuecss  yriayosATcs B TEXHOJOTMIO  OOpaOOTKM  TEOAaHHBIX  MYTEM
aBTOMAaTU3MPOBAHHOIO MOJIEIMPOBAHUS OOBEKTOB MECTHOCTH. (CaMOCTOATEIBHO CMOIYT
BBINOJIHUTH CbEMKY MECTHOCTH MO MOJIETHOMY 3aiaHuto. Coznanyt 3D-monenu.

OObyuaronyecs 03HaKOMSTCS C pa3IMYHbIMU YCTPONCTBAMU MPOTOTUIIUPOBAHMS. Y3HAIOT
o0mmye MPUHIUIBL paboThl YCTPOKMCTB, cdepbl MX MPUMEHEHHS U TPOAYKTHI IEATEIbHOCTU
JTaHHBIX yCcTpoiicTB. OOyuaromuecss Hay4aTcsi TOTOBUTh 3D-Monenu sl medaTtd ¢ MOMOIIBIO
9KCIIOpTA JAaHHBIX. J[OMOJHAT MOJENU MO JAaHHBIM a’pOoPOTOCHEMKH C TOMOUIBIO PYYHOIO
MonenupoBaHus. [IpuMeHAT ycTpoiicTBa uisi MPOTOTUIIMPOBAHUS [Tl TeYaTH 3a/1aHus.

OObyuaromuecs U3y4yaT OCHOBBI B IOATroToBKe mpe3eHTauuu. Coznaayt e€. [lonrorosstcs
K IIpeJICTaBJICHUIO pean30BaHHOro nmpoTtotuna. [Ipeacrassar ero, 3amminas mpoexT.

3.1. [IpumepHBIii yueOHBIN TIJTaH OCHOBHOTO O0IIET0 00pa3oBaHUs
3.1.1. IlpumepHBIii KaneHAapHbIi yueOHbIH rpaduk Ha 2019/2020 yueOHbIi rox

Ilepuoa 00yueHUst — CEHTIOpb-Maid.

KoanyecTBo yueOHbIX Hegeab — 34.

KoauuectBo yacoB — 68.

Pe:xxum npoBenenus 3anatuii: 1 pa3 B Henmeno no 2 yaca

[Ipa3gHUYHBIE W BBIXOAHBIE AHH (IO MPOHM3BOJICTBEHHOMY KAJICHIAPIO IMPH MICCTUIHEBHOU
paboueit Henee):

KanukynspHelii nepuo;:

Ne | Mecsn ®opma Ko | Tema 3andatus dopma

/1 3aHATHS | JI- KOHTPOJIS
BO
qa
co
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CeHTs10pb

JI/TIP

3nakoMcTBO. TexHHKa 0€30MacHOCTH.
BBonnoe 3ansitue (Menss Mup).

becena

CeHTs10pb

JUTIP

HeobxonumocThb KapThl B
COBPEMEHHOM MHUpe. Coepsr
MIPUMEH CHUS, MEePCIICKTUBBI
UCIIOJIH30BaHUS KapT.

becena

Cents6pb

JUITP

BekTtopHble gaHHBIE Ha  KapTax.
3nakomctBo ¢ BeO-TMIC. IIBeT Kak
aTpuOyT  KapThl. 3HAKOMCTBO C
KapTorpaduyeckumMu OHJIalH-
CEpBHUCaMHU.

becena

CenTs6pb

JUIIP

Cser u uBer. Ponp 1Bera Ha Kkapre.
Kak 3acraBute 1Ber paboTaTh Ha
cebs?

becena

OxTs0pb

JUIIP

Coznanue u
COOCTBEHHOMN KapThl.

MyOIMKaLUS

JlemoHCTpanus
pelIeHus Kerca

OxTs0pb

JUIIP

Cucremsl TJI00aIBHOTO
HOSI/IL[I/IOHI/IpOBaHI/IH.

becena

OxkTs0pb

JUTIP

IIpumenenue CIyTHUKOB TS
MTO3ULIMOHUPOBAHHSL.

JemoHcTpanus
peleHus Kerca

OxkTs0pb

JUTIP

Uctropust ¢ororpaduu. Dotorpadus
KaK CIoco0 HM3ydeHHUs! OKPYKAIOIIEro
MUDA.

becena

Hos6pb

JUITP

XapakTepuCTUKU ¢doroamnmapartos.
[Monyuenune Ka4yeCTBEHHOT'O
(dhoTOCHUMKA.

becena

10

Hosi0pn

JUIIP

Coznanue chepuuecKkux MaHOpaM.
OcHoBHbie TOHATHA. HeobOxomumoe
obopynoBanue. TexHuUkKa  CbEMKHU
chepuyecKux TMaHOpaM  Pa3IuYHOU
anmnapartypou.

becena

11

Hosi0pn

JUIIP

Coznmanue chepuuecKkux MaHOpaM.
CumBka mony4eHHBIX (oTorpaduil.
Koppekuus u peTyiib maHopam.

TectupoBanue

12

Jexabpb

JUTIP

(DOTOFpaMMeTpI/IH n €€ BJIMJAHHC Ha
COBPEMEHHBIN MHUP.

becena
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13

Jlexabpb

JI/TIP

CueHapuu ChEMKH OOBEKTOB IS
MOCJICAYIOMIEr0 TMOCTPOCHUS UX B
TPEXMEPHOM BHJIE.

becena

14

Jlexabpb

JUTIP

[IpyuHUUO TIOCTPOEHUSI TPEXMEPHOrO
n300paxkeHns: Ha KoMmrbioTepe. Pabora
B  (ortorpammerpuueckom [10 -
Agisoft Metashape w anamoruasoM.
O06paboTKa OTCHATOTO MaTepHaa.

becena

15

JexaOpb

JUTIP

becniunotHuk B reomHdopmaTHKe.
YCeTpoiicTBO U MPUMEHEHHUE JIPOHA.

becena

16

SluBapn

JUTTP

Texanueckue ocodoennoctu BITJIA.

becena

17

SHBapsb-
deBpaiib

JITIP

[Tunotuposanue BITJIA.

TectupoBanue

18

®deBpaib

JITIP

Hcnonp3oBanue OeCHUIOTHHUKA JIIA
CbEMKHU MCCTHOCTH.

JemoHcTpanus
pelIeHus Kerca

19

Mapt

JI/TIP

Bosuukaromue
co3mauun  3D-momenen.
peIaKTUPOBAHUS
MOJICICH.

pOOJIEMBI npu
Crioco6st
TPEXMEPHBIX

becena

20

Mapt

JUTIP

Texnonoruu MPOTOTUIIUPOBAHHSL.
YcrpoiicTta TS BOCCO3/IaHUS
TpexMmepHbIX mopeneil. Pabora ¢ 3D-
MIPUHTEPOM.

becena

21

Maprt

JUITP

Pu3n4eCcKue U XUMHUYECKUE CBOMCTBA
mnactuka a8 3D-npuntepa. [leuats
TPEXMEPHON MOJIEIH IIKOJIBL.

TectupoBanue

22

Mapt

JUTIP

Pa6ota B IIO gmg  pydHOro
TPEXMEPHOTO  MOACIUPOBAHUS  —
ScetchUP wnu anamoruynom.

becena

23

Anpenb

JUIIP

DKCHOpTUPOBaHUE
Gaiinos.
COOCTBEHHOM CILICHBI.

TPEXMEPHBIX
IIpoextupoBanue

Bbecena

24

Arnipenb

JUTIP

[leyatp ™momenu Ha 3D-npunTepe.
Odopmnenue TPEeXMEPHOU
BEILIECTBEHHON MOJIEJIH.

becena

25

Mait

I1P

HOI[FOTOBKa 3alIUTHI IIPOCKTA.

26

Mait

I1P

3ammra IpoeKTOB.

JlemoHcTpanus
peurenus
KEHUCOB
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27 | Mait JI/TIP 2 | BaxkimouyuTeNbHOE 3aHATHE.
[TonBenenue uroroB padotel. ITmanbr
o T0padoTKe.

3.2. Cucrema yCIOBHI peann3alid OCHOBHOM 0011e00pa3oBaTelibHOM MPOrpaMMbl

3.2.1. Omnucanue KaJapoBbIX YCIOBHM pealu3allid OCHOBHOM 0OOpa3oBaTENbHON MPOrpaMMbl
OCHOBHOT0 00111eT0 00pa30BaHus (ONMKUCcaHUEe KOMIIETEHIMI HAaCTaBHUKA)

HacraBauk nporpammel «I'eonHpopmaTrka» paboTaeT Ha CTHIKE CaMbIX aKTyallbHBIX 3HAHUH 1O
HaIpaBJICHUIO T'€ONPOCTPAHCTBEHHBIX TEXHOJIOTHH, a TaKXe T'€HEpPUpPyeT HOBbIE MOAXOAbl U
peleHus, BOIIIONAas UX B peajbHble MPOeKThl. HacTaBHUK sBJII€TCSA IPAaMOTHBIM CHELUAINCTOM
B 00J1aCTH T€OMH(OPMAIIMOHHBIX CUCTEM, CIEIUT 3a HOBOCTSIMHU CBOEH OTpaciy, U3y4yaeT HOBBIE
texHonoruu. O0nagaeT HaBbIKAMU MTPOEKTHOM JAESITENbHOCTH, BHEIPSS €€ MPUHIIUIIBI B IIPOIIECC
oOydeHHS.

HacraBHuk B paBHOM cCTerneHH o0O0JajaeT Kak CHCTEMHOCTBIO MBIINUIEHUS, TaK U JyXOM
TBOpYECTBAa; MOOMJIEH, yMeeT paboTaTb B KOMaHJE, KPUTUYECKH MBICIMTh, aHAJIU3UPOBATH U
000011aTh ONBIT, TEHEPUPOBATh HOBOE, YMEET CTaBUTh 3a/laul U pellaTh UX, a TakkKe padoTaTh B
YCIIOBUSIX HEONPEAEIEHHOCTH U B paMKaX MPOEKTHOM mapagurmsl. [loMMMO 3TOro, HaCTaBHUK
o0ajjaeT negarornyeckoi XxapusmMonu.

4. Conep:kaHue Kypca

OcHoBHBIE pa3e/ibl NPOrpaMMbl y4eOHOT0 Kypca

1) BBenenue B OCHOBBI TeOHH()OPMAIIMOHHBIX CHCTEM H MPOCTPAHCTBEHHBIX TAHHBIX.
OOyuaromyecss TMO3HAKOMSATCS C  Pa3IMYHBIMH  COBPEMEHHBIMH T'€OMH(DOPMALMOHHBIMU
CHCTeMaMH. Y3HAIOT, B KaKUX 00JacTsAX MpUMEHseTCs TeonH(pOpMaTHKa, KaKue 3a1a4yd MOXKET
peniaTh, a TakKe Kak 00yJaromuyecss MOT'yT CaMU IIPUMEHSATh €€ B CBOSH MOBCEIHEBHOM KU3HH.

2) Ypok padorsl ¢c [JTOHACC.
OO6yuatomuecst 6a30BO yCBOSIT MPUHIHMN MO3UIIMOHUpoBaHus ¢ nmoMonipio [HCC. Y3HarT, kak
MOKHO OpPTaHHM30BaTh COOpP CHYTHUKOBBIX IaHHBIX, KAK OHM MPECTABIISIOTCS B TEKCTOBOM BUJIE
1 KaK X MO>KHO BU3yaJIU3UPOBATD.

3) BbIOOp NPOEKTHOIr0 HANIPABJICHHUSI U pacnpe/eieHue poieii.
Beibop mnpoextHoro wHampasieHus. IloctanoBka 3amaun. MccnemoBaHue mpoOIeMaTHKH.
[ImanupoBanue npoekrta. Pacpenenenue poen.

4) ¥YcTpoiicTBO M NpUMeHeHHEe 6eCTUJI0THUKOB.
OO6yuatromuecst mo3HakoMsTcsi ¢ uctopueid npumenennss bAC. Y3Hator o coBpemeHHBIX BAC,
KaKhe 3aJaud MOXHO pelaTb ¢ HUX IOMOIIbI0. Y3HAlOT TaKKE€ OCHOBHOE YCTPONCTBO
coBpemeHHbIX BAC.

5) OcHOBBI CHEMKH ¢ 0eCTMJIOTHUKOB.
OObyuaromuecs y3HaroT, kak coznaércs nonérnoe 3aganue aias BAC. Kak nmpouszBoauTcs 3amyck
U JanpHelmas cbéMka ¢ nomoibio BAC. A Takxke Kakue pe3ysibTaTbl MOXKHO MOJYYUTh U KaK
3TO caenaTh (moiydeHue oprodororniana u TPEXMEPHON MOJEIH).

6) Yruy6aénHoe H3yueHHe TEXHOJIOTHIl 00PadOTKH reoIaHHbBIX.
ABTOMAaTU3UPOBAHHOE MOJIETIMPOBAaHUE 0OBEKTOB MECTHOCTH € nmomolipio Agisoft PhotoScan.

7) Coop reoaHHbIX.
AnpodorochEMKa, BHITIOJIHEHHE ChEMKH MECTHOCTH I10 TTOJIETHOMY 3aaHUIO.

8) OO6paboTKa U aHAJIN3 re0JaHHbIX.
Coznanue 3D-moneneil.

9) H3yueHme ycTpoiicTBa AJsl NPOTOTUNHPOBAHMS.
O3HakOMJIEHHE C YCTPOWCTBAMHU MPOTOTUIUPOBAHHUSA, INPEAOCTaBICHHBIMU OOYYaIOUIHMCS.
OObyuaromuecs y3HalOT 00IIHMe MPUHIIUIIBI paOOThl YCTPOMCTB, a TAKKE KOTJa OHU NIPUMEHSIOTCS
U 4TO C UX MOMOIIBIO MOKHO IOJY4HTb.

10) IToaroToBKa TaHHBIX /IJIsl YCTPOIiCTBA MPOTOTUIIHPOBAHMS.
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[ToaroroBka 3D-monenel, 3KkCnOpT JaHHBIX, TOATOTOBKA 3aJaHUI 11O MEYaTH.
11) IIporoTUnUpoBaHMe.

[Ipumenenue ycrpoiictB mporotunupoBanus (3D-npunTep).
12) IlocTpoeHne MPOCTPAHCTBEHHBIX CHEH.

JlomoHeHNEe MOJIEICH MO JaHHBIM a’3pPO(POTOCHEMKHA C IMOMOIIBI0O PYYHOT'O MOJCIMPOBAHUS H

MIOITOTOBKA K M€YaTH HA YCTPOMCTBAX MPOTOTUIIUPOBAHUS.
13) lloaroroBKa npe3eHTAUHUIA.

W3yuyenue ocHoB B moaroroBke mpeseHtauuu. Cozganue mnpeseHtanuu. IloaroroBka

MIPECTaBICHUIO PEaIM30BAHHOIO MPOTOTHIIA.
14) 3amuTa NpoeKToB.

[IpencraBneHue peaan30BaHHOIO MPOTOTUIIA.

41, Kaneﬂnapﬂo-TeMaaneCKoe IVIAHUPOBAHUE

Bcero
Ne n/n Pasnens! nporpammsl yueGHOTr o0 Kypca 4acoB Hara
1 | 3nakomcrBo. Texnuka 6e3onacHocTu. BBogHoe 3ansTHE 2 1 Hen
(«MeHsist MHP»). 09
2 | BBenenue B reoungopmannoHtbie TexHooruu. Keiic 1: 6
«CoBpeMeHHbIe KapThl, WK Kak onncarb 3emiaio?».
2.1. | HeoOxoammMocTh KapTsl B cOBpeMeHHOM Mupe. Cdepsr 2 2 Hex
MPUMEHEHUS, IEPCIIEKTUBEI UCIOIb30BAHNUS KapT. 09
2.2. | BekTopHble naHHBIC Ha KapTaxX. 3HakoMcTBO ¢ Beo-T'HC. 2 3 Hen
[Ber kak aTpuOyT KapThl. 3HAKOMCTBO C 09
KapTorpauyecKuMH OHJIaliH-CePBUCAMH.
2.3. | Cser u uBert. Ponb 11Beta Ha kapTe. Kak 3actaBuTh 11BET 2 4 men
paboTaTh Ha ceds? 09
2.4. | Co3nanue u myOJMKanus coOCTBEHHOM KapThI. 2 1 Hexn
10
3 | Keiic 2: «I'1odajabHoe no3unonnpoBanue “Haiiqu ceds 4
HA 36MHOM LIape”».
3.1. CucreMbl T7100aJIBHOTO MO3UIIMOHUPOBAHUS. 2 2 uen 10
3.2. | IlpuMeHeHHME CITyTHUKOB I TO3ULIMOHU POBAHHUSL. 2 3 Henl10
4 | ®ortorpadum U NAHOPAMBI. 8
Ucropus pororpadun. dotorpadus kak crnocod n3ydeHus 2
OKPYXAaIOIIEero Mupa. 4 men 10
4.1.
Xapaktepuctuku doroannapatos. [loaydeHue 2 1 mem 11
4.2 | KauecTBEHHOro ()OTOCHUMKA.
4.3. | Cozmanue chepuueckux nmanopam. OCHOBHBIC TOHSTHS. 2
Heobxonumoe o6opyaosanue. TexHHKA ChEMKH 2men 1l
chepruecKux MmaHopaM pa3IMYHOM aImapaTypoi (kamepsl
cMapThoHOB O3 MTATUBOB, MUY POBBIE POTOAIIAPATHI CO
MITATUBAMU U T. ]1.).
4.4. | Co3nanue chepuyeckux nmanopaM. CimBKa MOTy4eHHBIX 2 3nuenll

dororpaduii. Koppekius u peryuib maHopam.
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Ocnosbl a3podoTrocbémku. [Ipumenenne BAC
(becmMIOTHBIX ABHALMOHHBIX CHCTEM) B
aspodorocbémie (Keiic 3.1: «/lsis yero Ha camom aesie
HY’KeH 0eCINJIOTHBIN JIeTaTeJbHbIN annapar?»).

28

5.1. doTorpaMMeTpHs U €€ BIMSHUE HA COBPEMEHHBIA MUD. 2 4 nen 11
CueHapuu chEMKH 00BEKTOB IS ITOCIEAYIOIIETO 2 1 men 12
5.2. MIOCTPOCHUS UX B TPEXMEPHOM BUJIE.
[TpuHnMn nocTpoeHus: TpPEXMEPHOTro N300pakeHNs Ha 2 2 nen 12
kommbioTepe. Pabora B potorpammerpudeckom [10 —
Agisoft PhotoScan nnn ananornunom. O6paboTtka
5.3. OTCHSITOIO MaTepHaa.
becriunoTHuk B reonHpOpMaTUKE. Y CTPOMCTBO U 2 3 Hen 12
5.4 MIPUMEHEHHUE JIPOHA.
5.5. Texanueckne ocooerHocTu BITJIA. 2 4 nen 12
[Munotuposanue BITJIA. 6 2 men 01
3 uen 01
5.6. 4 nen 01
Hcnonp3oBanue OecHmIOTHUKA I ChEMKH MECTHOCTH. 6 1 Hen 02
2 men 02
5.7. 3 men 02
Boznukaromue npo6ieMsl npu coznanuu 3D-mompenei. 2 4 gen 02
58. CrocoObl pelakTHPOBAHKS TPEXMEPHBIX MOJICIICH.
TexHosmorun NpoTOTUNUPOBAHUS. Y CTPOUCTBA 1JIs 2 1 nen 03
BOCCO37aHus TpEXMEpHBIX Mozeneit. Pabora ¢ 3D-
59 IPUHTEPOM.
dusnueckre U XUMUYECKHE CBOMCTBA IIacTUKa it 3D - 2 2 gen 03
510. | mpuHTepa. IleyaTs TPEXMEPHON MOZAEIH IIKOJIBL.
Keiic 3.2: «<A3meHeHue cpeibl BOKPYT HIKOJIbD». 10
6.1. | Pab6ota B I1O ayist pydHOro TPEXMEPHOT'O0 MOJIEIIHPOBAHHS 2 3 men 03
— SketchUp nnm ananornaaom.
6.2. | OkcnopTupoBaHue TpEXMepHBIX ¢aiinos. IIpoekTupoBanue 4 4 uen 03
COOCTBEHHOM CIIEHBI. 1 Hen 04
6.3. | [lewatr momenu Ha 3D-npunTepe. OdopmiieHue 4 2 nen 04
TpEXMEPHOI BENIECTBEHHON MOJICIIH. 3 Hen 04
[ToaroToBka 3aImUTH TPOEKTA. 6 4 gen 04
1 Hen 05
7 2 men 05
8 3amuTa MpoeKTOB. 2 3 men 05
3akmouuTenbHoe 3aHsaTHE. [logBeneHrne nToroB paboThI. 2 4 uwen 05
9 [Tnane mo mopabotke.

Kelicbl, BXogawme
B Nporpammy

KpaTtkoe copepykaHue
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Keiic 1. CoBpemeHHble
KapTbl, Man Kak onucatb
3emnto?

Kelic 3HaKOMMT 06Yy4aloLMXCA C Pa3HOBMAHOCTAMM AaHHbIX. Pelan
3a4,a4y Keica, obyyatoLmecs NpoxoanT caeayrowme TeMaTUKK: KapTbl 1
OCHOBbI X GOPMMUPOBAHMA; U3YUEHME YCIOBHbIX 3HAKOB U NMPUHLMNOB UX
OTOBpaXKeHUA Ha KapTe; CUCTEeMbl KOOPAMHAT U NPOEKUMI KapT, NX
OCHOBHbIE XapaKTePUCTUKM U BO3MOXKHOCTU NPUMEHEHMA; MmacliTab 1 ap.
BCMOMOraTe/1bHble MHCTPYMEHTbI GOPMMPOBAHMUA KapTbl.

Keiic 2. TnobanbHoe
No3nuUMOoHNpPOBaHne «Haam
cebn Ha 3emHOM Lwape».

HecmoTps Ha TO, YTO HaBMraTopbl M CNOPTUBHbIE TPEKEPbI CTaNU
HEOTbEM/IEMOW YacCTblo HaLLEN KM3HKU, MaIo KTO 3HAET NPUHLMM UX
paboTbl. Mpoian Kelic, obydatolmeca y3Hatot npo IMIOHACC/GPS —
NPUHLUNbI PaboTbl, NCTOPUIO, COBPEMEHHbIE CUCTEMBI, MPUMEHEHMUE.
MpumeHeHWe norrepoB. B1usyanmsaumsa TeKCTOBbIX AaHHbIX Ha KapTe.
Co3gaHune KapTbl UHTEHCMBHOCTM.

Keitc 3.1. AspodoTocbémKa.
«[lna yero Ha camom pene
HY*KeH 6ecnmioTHbIN
NeTtaTesbHbIM annapaTt?».

Keitc 3.2. UameHeHUe cpeabl
BOKPYT LUKOAbI.

O6BLEMHBIN Kelc, KOToPbI NO3BOAUT 00YyUYaOLIMMCA OCBOUTL MOJTHYIO
TEXHOJIOTMYECKYHO LLeNOYKY, UCNOb3yeMyto KOMMEPYECKUMMU
KOMMaHUAMMW. YCTPOICTBO U NPUHLMMBLI GYHKUMOHUPOBaHUA BMJA,
OcHoBbl $OTO- U BUAEOCHEMKM M NPUHLMMOB Nepeaayun nHdopmaumm c
BMNNA, obpaboTKa gaHHbIxX ¢ BIN/A.

MpoaonxeHue Kenca 3.1. ObyyatomMecs, Mmen B CBOEM PACMOPSIKEHUM
3NEeKTPOHHY0 3D-Moaenb WKOoAbI, NPOAO/IKAOT BHOCUTb U3MEHEHUS B
NPOAYKT C Lenbto bnaroycrtpoiicTea paoHa. Obyyatowpmeca NpoaoKatoT
COBEpLUEHCTBOBATb CBOM HaBblK 3D-MoAennpoBaHMA, 3aBepLLAA MPOEKT.

4.2.4. MarepuallbHO-TEXHUYECKHME YCIOBHS  pealM3alliii OCHOBHOW  00pa3oBaTelIbHOM
porpammsl (1o cyTu, 00beAMHEHHUE BCEX PECYPCOB, IPOIIMCAHHBIX B Kelcax)
Cnucok 000pya0BaHus
Ne HaunmeHoBaHue KpaTKne TexHu4yeckue XxapakrepucTuku Ea. nam. | Kon-
n/n BO
1 | KomnbloTepHbii Knacc KT
1.1. M®Y (npuHTep, cKaHep, Konup) MuHumanbHble: dopmat A4, nasepHbliit, 4/6. WT.
1
1.2. HoyTbyK HacTaBHMKa C HoyTbyk: .
npeaycTaHOBAEHHOM NpoM3BOANUTENBHOCTbL NpoLeccopa (no Tecty

obecneyeHnem

onepaumoHHOM CUCTEMOMA,
ObMCHbIM NPOrPaMMHbIM

PassMark — CPU BenchMark
http://www.cpubenchmark.net/): He meHee 2000
eanHunL,

06bEM onepaTUBHOM NaMATU: He MeHee 4 [6;
06bEM HakonuTensa SSD/eMMC: He meHee 128 T6;
MO ana NpocmoTpa U peaaKTUPOBAHUA TEKCTOBbIX
OOKYMEHTOB, 3/1EKTPOHHbIX TabAuL, M Npe3eHTauuin
pacnpocTpaHéHHbIX popmaTos (.odt, ,txt, .rtf, .doc,
.docx, .ods, .xls, .xIsx, .odp, .ppt, .pptx). 1

1.3. HoyTbyK ¢ npeaycTaHOBNEHHOM

onepaunoHHON CUCTEMOIA,
OOUCHBIM NPOrPaMMHbIM
obecneyeHnem

HoyTbyk: .

He HuKe Intel Pentium N (uau Intel Celeron N), He
Huke 1600 Mru, 1920x1080, 4Gb RAM, 128Gb SSD;
Npoun3BOAUTENILHOCTL NpoLeccopa: He meHee 2000
eaAVHNL;

MO Ans NpocMoTPa U PeAaKTMPOBaHMA TEKCTOBBIX
OOKYMEHTOB, 3/1eKTPOHHbIX TabAWL, U Npe3eHTaLui
pacnpocTpaHéHHbIX popmatos (.odt, ,txt, .rtf, .doc,

.docx, .ods, .xls, .xlsx, .odp, .ppt, .pptx). 10
1.4. MNHTepaKTUBHbI KOMNAEKC KonnyecTBo 04HOBpEMEHHbIX KACAaHUN— He meHee T
20. 1
2 | YpOK TexHonoruum
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2.1

ApantnsHoe obopyaoBaHue

2.2.

3D-o6opynoBaHue (3D-npuHTEp)

MuHMManbHblE:

TMN npuHTepa: FDM;

maTepwuan: PLA;

pabouunii CToN: C NoAOrpeBoMm;

pabouasn o6nactb (XYZ): ot 180x180x180 mm;
CKOPOCTb Nnevatu: He meHee 150 mm/cek;
MMHUMa/IbHAA TO/LLMHA c/10A: He 6onee 15 MKm;
dopmart daitnos (ocHoBHble): STL, OBJ;
3aKPbITbIN KOPMYC: HaMune.

.

2.3.

Mnactuk gna 3D-npuHTEpPa

To/LWMHA NNACTUKOBOM HUTK: 1,75 Mmm;
matepuan: PLA;
BeC KaTyLwKu: He meHee 750 rp.

.

15

2.4

NO gnsa 3D-moaennpoBaHuA

O6nauHblit nHCcTPYMeHT CAMNP/ACY,
OXBaTbIBaOLWMI BECb NpoLecc paboTbl €
M34eNUAMU — OT NPOEKTUPOBAHUA [0
M3roTOB/IEHUA.

JononHutensHoe obopyaoBaHue

2.5.

LLinem BUpPTyanbHOW peasnbHOCTH

Obuwee paspelleHne He meHee 2160x1200
(1080%x1200 pns Kaxkaoro rnasa), yron o6sopa He
meHee 110;

HaMYMe KOHTPONNEPOB — 2 WT.;

Haan4yme BHeWHWNX AaT4NKOB — 2 wT.,

pa3sbém ANA NOAKNOYEHNA HAYLWHWUKOB: HalN4UE;
BCTPOEHHasA Kamepa: Haiuuue.

Komnne
KT

2.6.

LUtatTne gna KpenneHus
6a30BbIX CTaHU MM

Komnnekr n3 aByx wratmeos. COBMeCTUMOCTb CO
LeMOM BUPTYaNbHOM peanbHocTK, n.2.3.1.

Komnne
KT

2.7.

HoyTbyk c OC gns VR-wnema

Konunyectso Agep npoueccopa - He meHee 4
TaKTOBaA YacToTa npoLeccopa - He meHee 2500
My,

BuaeokapTa - He HMxKe Nvidia GTX 1060, 6 6
BMAEONAMATL

O6bem onepaTMBHOM NamATH - He meHee 8 6.

.

2.8.

MHorononb3oBaTenbCKas
CMCTEMA BMPTYa/IbHOM
peasibHOCTU C 6-KOOPAMHATHBIM
OTCNEXKMBAHUEM NONONKEHUA
nonb3oBaTtenemn

TpeboBaHUA K cucTeEMe BUPTYasibHOM peanbHOCTU:
noaaep’Kka MobuNbHbIX LWIEMOB BUPTYaNbHOM
peanbHocTu nog ynpasneHnem OC Android;
noAnep KKa ynpasastoLLmMX KOHTPONEPOB C
BO3MOXHOCTbIO 6-KOOPAMHATHOrO OTCNEXKMBAHMA
NOMIOXKEHMA B NPOCTPAHCTBE;

TEXHOI0TUA NONHON KoMMeHcauum nara (anti-
latency): n3obpakeHne L0MKHO BbIBOAUTLCA ANA
TOYEK, B KOTOPbIX OKAXKYTCA IEBbIN M NPaBbIi rNasa
Nno/sb30BaTeNA Yepes BpeMs, KOTOPOe A0/KHO
NPOUTK C MOMEHTA Havyana onpeaeneHmns
MeCTOMNOJIOKEHWA 133 N0/b30BaTeNA 40 MOMEHTA
OKOHYaHWA BbIBOAA U306paKeHuA.;

NAoLWaAb OTCAEXMNBAHUA NOb30BaTENEN — He
MeHee 16 KB. M;

KOZIMYeCTBO No/b30BaTeNeil — He meHee 3 Yen.

Komnn.
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TpeboBaHUA K cUCTEME OTCNIEKMBAHNA NONONKEHNA
nosb3oBaTtenen (TpeKkuHra):

TUM CUCTEMbI OTC/IEXKMBAHUA: 6-KOOPANHATHAA
cUCTEMA OTCIEKUBAHUA;

06LWLMiA BEC O4HOMO YCTPOMCTBA TPEKUHIA — He
6onee 20T;

TEXHONOMUA: ONTUKO-UHEPLMANbHBIN TPEKUHT,
aKTUBHblE MApKepsbl, paboTatowime B
WHpPaKPACHOM AManasoHe;

yron o63opa onTUYeckon cuctembl — He meHee 230
rpasycos;

BPEMSA OTK/IMKA CUCTEMbI TPEKMHIA — He Bosee 2
MC;

pasmelLeHne CEHCOPOB: Ha 06beKTe
OTC/IEXXUBAHMUS;

CEHCOopbI, UCMOJIb3yeMble ANA OTCAEKMBAHUA
LINEeMOB BUPTYaslbHOM peasbHOCTU U ANA
OTC/IEXXUBAHUA ABUKEHUW PYK NOIb30BaTENEN,
O0/TKHbI 6bITb UAEHTUYHBIMW U
B3aMMO3aMeHAEMbIMU;

pasmeLLeHMe aKTUBHbIX MapKepoB: HaMoJ/IbHOE;
BCE KOMIMOHEHTbI CUCTEMbI TPEKWMHTA AO/KHbI
MOHTMpPOBaTbCA Ha NoJ, 6e3 HeobxoaMmoCTH
MOTO/I04HOr0/HAaCTEHHOr0 MOHTaKa;

Ha/Zinyne CEHCOPOB B COCTABE €A4MHOTIO YCTPOMICTBA
TPEKWUHra: aKcesIepoOMeTp, FTMPOCKOMN, ONTUYECKUI
ceHcop;

YacToTa OTCNEXKMBAHUA MONOKEHMA NOb30BaTENA:
- akcenepometp: He meHee 2000 BbIBOPOK/C;

- rMpockon: He meHee 2000 BbI6OPOK/C;

- ONTHYECKUI ceHCop: He meHee 60 BbIBOPOK/C;
NOrPeLHOCTb OTCNEXMBAHWA MNONOMKEHMUA
Nno/sb30BaTeNA B MPOCTPAHCTBE Ha NOWAAN 6 M X
6 M — He 6onee 10 mm;

MWHUMaNIbHOE KO/IMYeCTBO NO/Ib30BaTeNEMN,
noanep’KMBaemoe CUCTEMOW TPEKMHIa, He MmeHee 3
yen.

TpeboBaHMA K MOKa3aTeNsAM XpaHEeHNH,
TPaHCMOPTUPOBKM U HACTPOMKM:

BPEeMs NOJIHOrO Pa3BEPTbIBAHWUA U HACTPOWKM
CUCTEMbI ANA NNOWAAN OTCAEKMBaHWA 16 KB. M —
He 6onee 90 MuH;

Heo6Xo4MMOCTb KaIMbpPOBKK B NpoLecce
3KCNlyaTaumMm — OTCYTCTBYET;

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

TpeboBaHuA K cnocobam ynpaeneHus
WHTEPaKTUBHbIMU MOLENAMM:

noaaep»KKa 6-KoopAMHATHOTO OTC/IEXKMBaAHNA
NONIOXKEHWA YNPABNAOLLMX YCTPONCTB B
NpPOCTPaHCTBe.

TpeboBaHWUA K NporpaMmMHoOMy 0becrneyeHuto:
NoALEP!KKA CUCTEMOM TPEKMHIA ONepPaLMOHHbIX
cuctem: Windows, Android;

npeaocTaBAeHNe HeOrPaHUYEHHOM NO BPEMEHMU
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NCNO/Ib30BaHUA NPOCTOM (HEUCKNOUUTENBHON)
JIMUEH3UN HA KOMMEPYECKOe MCNo/ib30BaHue
nporpaMmHoro obecnedyeHmns CMCTeMbl TPEKUHIA Ha
oauH wnem ¢ OC Android (beccpoyHan AnLEH3USA)
— 3 uwr.

Obwme TpeboBaHUA:

Hannune MOBUNbHbBIX LWAEMOB BUPTYa/IbHOM
peanbHocTu Oculus Go unm aHanor — 3 wr.;
HaZiMume KOMMIeKTa NPOBOAOB U 3aPALHbIX
YCTpoICTB ana becnepeboliHoi paboTbl.

2.9.

MO ana 06paboTkM M306paKeHUN 1 onpeaeneHuns
$opmbl, pasmepoB, NOIOKEHUA U UHBIX
XapaKTepUCTUK 0O BEKTOB Ha NJIOCKOCTU UK B

NpoCTpaHcTBe.
doTorpammetpuyeckoe MO LT,

2.10.

KoMnaKTHbIN KBagpoKonTep C TPEXOCEBLIM
cTabunumsatopom, Kamepoi 4K, makcMmanbHoM
Ksagpokontep Mavic Air [ANbHOCTbIO Nepefayn He meHee 6 KMm. WT.

2.11.

KsagpokonTep ¢ KamepoW, Bec He 6onee 100 B
cbope c nponennepom u Kamepoi;

ONTUYECKUIA AATUMK onpeaeneHns nosmumm —
Hanuuue;

BO3MOKHOCTb YA, a/1EHHOTO NPOrPaMMMPOBaHUA —
Keagpokontep DJI Tello Hanmuue. . 3

MeguasoHa

doToannapaTt c 06BbEKTUBOM KonunuectBo 3¢pdeKTUBHbIX MUKCENEN — HE MEHEE WT.
20 MmAH.

3.2

Buaeokamepa MnaHwert (ans obecneyeHna COBMECTUMOCTHM C N .
2.3.6) C NpMMEepPHbIMU XapaKTEPUCTUKAMMU:
AunaroHanb/paspelueHue: He meHee 2048x1536
nukcenem;

[AMaroHanb 3KkpaHa: He meHee 9.7";
BCTpoeHHas namsaTb (ROM): He meHee 32 I'B;
pa3spelueHme GpoTokamepsbl: He meHee 8 Mn;
Bec: He 6onee 510T;

BblcoTa: He bonee 250 mm.

3.3

KapTa namatmn gna O6bEM NamaTn — He meHee 64 6, Knacc He HUXxe wr.
¢doToannapara/sBmaeoxkamepbl 10. 2

34

Lratus MaKcuMManbHas Harpyska: He 6onee 5 Kr; LuT.
MaKCMMabHadA BbICOTA CbEMKU: He meHee 148 cm

4.2.5.

NHupopmalinoHHO-METOJUYECKHE YCJIOBUS peaju3allii OCHOBHOM 00pa3oBaTeabHOU

[IporpaMMbl OCHOBHOI'O 001Iero o0pa3oBaHMsl (COMCOK BHEIIHUX METOJ. MaTepHasioB) (CChUIKU
Ha JION. MaTepuajbl — IPOIUCHIBAEM B Kelcax)

CnucoK HCTOYHUKOB JTUTEPATYPHI:

1. AnmazoB, W.B. COOpHMK KOHTPOJBHBIX  BONPOCOB IO  JUCHMILIUHAM
«Aspodotorpadus», «AdpocbEMKa», «AIPOKOCMHUECKHE METOAbl ChéMOK» / M.B.
AnmazoB, A.E. AntemoB, M.H. CeBacthsnoBa, A.®. Cremeako — M.: wu3m.
MUUI'AuK, 2006. — 35 c.
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10.

11.

12.

13.

14.

15.
16.
17.
18.

19.
20.

baesa, E.IO. O0ume Bompochl MpOEKTUPOBAHUS U COCTABJICHUS KapT AJIsl CTYJIEHTOB
cneunansHocTH «Kaprorpagus u reoundopmaruka» / E.JO. baesa — M.: wusn.
MUUI'AuK, 2014. — 48 c.

Makapenko, A.A. YdeOHOe mocoOme Mo KypCOBOMY IMPOEKTHPOBAHUIO MO KypCy
«O6mereorpadguueckue kapte» / A.A. Makapenko, B.C. Mouceesa, A.JL
CremanueHnko moj oOmiei pemakuueir Makapenko A.A. — M.: uzn. MUUTAuK,
2014. —55c.

Bepemaka, T.B. Meronnueckoe nmocodue 1o ucnoyib30BaHUI0 TONOrpaguueckux Kapt
JUIS OLIEHKH 3Kojiorndeckoro cocrosiHusi tepputopun / T.B. Bepemiaka, Kauaes I'.A.
— M.: u3n. MUUT AuK, 2013. — 65 c.

Penpko, A.B. ®ororpaduueckue mporeccsl perucrpamun uHbpopmamuu / A.B.
Penpxo, Koucrantunosa E.B. — CII6.: uzg. IIOJIMTEXHUKA, 2005. — 570 c.
KocunoB, A.I'. Teopus wu mnpakThuka mHPPOBOH 00pPaOOTKM H300pa’KeHUH.
JlucraHlIMOHHOE 30HAMpPOBAaHUE U reorpadguueckue HHOOPMAIMOHHBIE CHCTEMBI.
Yueonoe mocodue / A.I'. Kocunos, UK. Jlypse non pen. A.M.bepnsiata — M.: usm.
Hayunsrit mup, 2003. — 168 c.

PaguonokanvoHHble  CHUCTEMBbl  BO3AYIIHOM  pa3BenkH,  JemM(pupoBaHUE
pannosoKalMoOHHbIX M300pakeHuit / nmox pexn. LlkomsHoro JILA. — n3n. BBUA nwm.
npo¢. H.E. XKykosckoro, 2008. — 530 c.

Kuenko, FO.I1. OCHOBBI KOCMUYECKOT'0 TPUPOIOBEAeHUS: yueOHUK st By30B / FO.IT.
Kuenko — M.: uzn. Kaptreouentp — ['eone3usaar, 1999. — 285 c.

WBanoB, H.M. bannuctuka ¥ HaBUTanus KOCMHUYECKHX ammapaToB: Y4EOHUK IS
BY30B — 2-€ u3[l., nepepad. u non. / H.M.MBanos, JI.H. JIeicenko — M.: u3z. [podoa,
2004. — 544 c.

Bepemaka, T.B. Meroguueckoe mocoOue 1o Kypcy «DKOJIOTHYECKOE
kaprorpadupoBanue» (J1aboparopusie padorsl) / T.B. Bepemakosa, N.E. Kypbatosa
— M.: m3n. MUUI'AuK, 2012. — 29 c.

NBanoB, A.I'. Meronudeckne ykazaHds 1O BBIITOJHEHUIO TaOOPATOPHBIX pabOT MO
mucuumnHe «lludposas kaprorpadus». ng ctyaeHToB 3 Kypca IO HaIpaBJIEHUIO
noaroroBku «Kaprorpadus u reounpopmaruka» / A.I'. Usanos, C.A. Kpsuios, I'.H.
3arpeoun — M.: u3g. MUUT'AuK, 2012. — 40 c.

WBanoB, A.I. Atinac kaprorpauueckux IpPOEKIMH Ha KpYNHBIE PErHOHBI
Poccuiickoit denepanuu: yuedHo-HarmsaqHoe u3nanue / A.I'. anos, I'.1. 3arpedbun
— M.: u3n. MUNT'AuK, 2012. — 19 c.

[Teremun, A. 3D-monemupoBanue B SketchUp 2015 — oT mpocToro K ClI0XHOMY.
Camoyuutens / A. Ileremua — wu3a. JIMK Ilpecc, 2015. — 370 c., ISBN: 978-5-
97060-290-4.

brictpoB, A.}O. IlpumeHeHue reorMH(OPMALMOHHBIX TEXHOJOTMH B
JIOTIOJTHUTEIFHOM IIKOJIBHOM oOOpa3oBaHuu. B cOopHuke: Dkomorus. DKOHOMHKA.
Nudopmatuka / A.1O. beictpos, J.C. JIyouun, C.C. I'py3ne, M.B. Anapees, J.0O.
Hpeira, @.B. llIkypos, FO.B. KonocoB — Pocros-nHa-Jlony, 2016. — C. 42-47.

GISGeo — http://gisgeo.org/.

I'MC-Accommanuu — http://gisa.ru/.

GIS-Lab — http://gis-lab.info/.

[Topran BHE3EMHBIX JTAHHBIX —
http://cartsrv.mexlab.ru/geoportal/#body=mercury&proj=sc&loc=%280.17578125%2
C0%29&zoom=2.

OSM — http://www.openstreetmap.org/.
beictpos, A.1O. I'eokBanTyM TynakuT. Metoauueckuit
uHCcTpyMeHTapuii HacraBHuka / A.}O. BbeictpoB, — Mocksa, 2019. — 122 c., ISBN

978-5-9909769-6-2.
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