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1. IlosicHUTEILHASA 3aIICKA

AKTYaJIbHOCTB: CEroJHs TIeOMH(OPMAIMOHHBIE TEXHOJOIMH CTaJld HEOThEMJIEMOH YacThbio Haulen
KHU3HH, JII000N COBPEMEHHBIN YEOBEK MOJIb3YETCSI HABUTALIMOHHBIMU CEPBUCAMMU, TPUIIOKEHUSAMU IS
MOHHUTOPHUHIra OOIECTBEHHOTO TPAHCIOPTa U MHOI'MMHU APYIMMU CEPBHUCAMH, CBA3aHHBIMU C KapTaMH.
OTH TEXHOJIOTUU HCIOJIB3YIOTCS B COBEPLICHHO PAa3JMYHBIX c(epax, HauWHas OT pearupoBaHHs MpU
Ype3BbIUAlHBIX CUTYyalUsIX U 3akaHuuBass MapkeTHHroM. Kypc «I'eomH(pOpMalMOHHbIE TEXHOJIOTUN
no3BoJsieT chopMUpOBaTH y OOYYAIOUNIMXCS YCTOMUMBYIO CBSI3b MEXIYy HH(POPMAIMOHHBIM U
TEXHOJIOTUYECKUM HAIIPABJICHUSMU Ha OCHOBE pPEAbHBIX IPOCTPAHCTBEHHBIX IAaHHBIX, TaKUX Kak
a’pooTochEMKa, KOCMHYECKash CbhEMKA, BEKTOPHBIE KapThl W JAp. OTO MO3BOJIHUT OOYYaIOIIMMCS
NOJYyYUTh 3HAHMUA [0 HCIOJIB30BAHUIO I'€OMH(POPMALMOHHBIX HWHCTPYMEHTOB M IPOCTPAHCTBEHHBIX
JAHHBIX JUIS IOHMMAaHUSA U U3Y4YEHHUSI OCHOB YCTPOMCTBA OKPYXKAIOIIEr0 MUPA U NPUPOIHBIX SIBICHUMH.
OOyuaromnyecss CMOT'YT peajli30BbIBATh KOMaHJHBIE NMPOEKTHI B c(hepe HCCIIeOBaHUS OKPYXKAKOIIEro
MHpa, Ha4aTh MCIOJIb30BaTh B IIOBCEIHEBHOW KM3HU HAaBUTALMOHHBIE CEPBUCHI, KOCMUYECKNE CHUMKH,
3JIEKTPOHHBIE KapThl, COOMPaTh JaHHBIE 00 00BEKTaX Ha MECTHOCTH, c03aBaTh 3D-00bEKTHl MECTHOCTH
(xaKk oTneIbHBIC 3JaHUS, TAK U L[EJIble TOPOa) U MHOIO€ JAPYTOE.

Kaaccugukanus nporpaMmsl: TeXHUYECKas!.

HanpaBieHHocTh o0pa3oBaTebHOM NMporpaMmbI: oOpa3oBaTenbHast mporpamma
«["eonH(oOpMalIMOHHBIE TEXHOJIOTHI» SBISIETCS 00IIe00pa3oBaTENbHON MPOrpaMMON MO MPeaMETHON
o6mactu «TexHOIOTHsY.

@OyHKUIHOHAJIBHOE NPeJHA3HAYEHHE MPOTrPAMMBbI: TIPOEKTHASI.

dopma opraHu3anuu: rpymnnoBas.

AKTYaJIbHOCTh U OTJIMYHMTENbHbIE 0COOCHHOCTH NPOIrPaMMBbI

HoBu3Ha nporpaMmbl 3aKI04aeTCsl B CO3/1aHUM YHUKAIBHOM 00pa3oBaTebHON cpefibl, (OpMHUPYIOLIEi
MIPOEKTHOE MBIIIJICHHE O0yUYaIOLIUXCsl 32 CUET TPAHCISALUU TPOEKTHOTO CI10C00a JesITEIbHOCTH B paMKax
pelIeHHsI KOHKPETHBIX MPOOJIIEMHBIX CUTYAIH.

AKTyaJlbHOCTh TpOrpaMMbl OOycCJIOBJIEHa TeM, 4YTO paboTa HaJ 3aJadyaMd B paMKax IPOEKTHOMN
JeSITeIbHOCTH (OPMHUPYET HOBBIH THI OTHOLICHHMS B paMKaX CUCTEMbI «IIpHpoJa — OOIIECTBO —
YeNOBEK — TEXHOJOTHH», ONPEAeNAomuil 00513aTeNbHOCTh SKOJIOTMYECKON HOPMHUPOBKU IMpPH
OpraHu3anu 000 JesITeIbHOCTH, YTO SIBJSETCS MEepBHIM IIaroM K (OPMHUPOBAHUIO «IIOKOJEHHUS
Pa3BUTHUS», ABIIAIOIETOCS TPEHIOM Pa3BUTHSI COBPEMEHHOTO O0IIEeCTBA.

[Tporpamma npenmnosnaraer GopMUpOBaHHE Y 00yUYarOIIUXCSI PEACTABICHUH O TeHJCHIUAX B Pa3BUTHU
TexHuueckoi cdepsl. HOBBINM TEXHO-IPOMBINIIEHHBIA YKJIaJ HE MOXET ObITh IMOJIOKEH B (opmar



oOmiecTBa pa3BUTHs TOJIHKO HAa OCHOBAHMM HOBHM3HBI (PU3NYECKUX MPUHIIUIIOB, HOBBIX TEXHHUUYECKUX
pElIeHn U KIACTePHBIX CXEM B3aMMOJICHCTBHS Ha MOCTHHAYCTPUAIBHOM JTAle Pa3BUTHS COIMyMa, a
uzesl pa3BUTHUS OOIIECTBA HEMPENIOKHO BKIIIOYAET B ceOs TEHJICHIIUIO K OOPETEHHIO COHANPABICHHOCTH
AHTPOIOTEHHBIX (PaKTOPOB, 3aKOHOB PA3BUTHUS OMOC(EPHI U KYIBTYPHOTO Pa3BUTHSL.

[Tegarornyeckas 1enecoo00pa3HOCTh 3TOM MPOrpPaMMBbI 3aKJIFOUAETCS B TOM, YTO OHA SBJIAETCS [IEIOCTHON
U HETPEpHIBHOM B TEYEHHE BCETO Ipolecca OOydeHHsI W MO3BOJSET OOydyaromieMycs Inar 3a HIaroM
packpbiBaTh B ce0€ TBOpPUYECKHE BO3MOXKHOCTH U CaMOPEAIM30BHIBATHCS B COBPEMEHHOM Mmupe. B
nporecce M3y4eHUs OKPYXKAIOIIEro MHpa OoOydarouiuecs MOJydaT JOMOJHUTENBbHOE O0pa3oBaHHE B
obnactu nHDOpMaTUKH, Teorpaduu, MaTEMATUKH U (PU3UKH.

OTnuuuTENbHOM OCOOEHHOCTBIO JAaHHOW MPOTpaMMBbl OT YXKE CYHIECTBYIOIIMX 00pa3oBaTEIbHBIX
IporpaMM sIBJIsieTC €€ HaIpaBJIEHHOCTh Ha pPa3BUTHE OOYYaIOIIUXCS B MPOEKTHOW NEATEIbHOCTH
coBpemeHHbIME MeToAuKaMu TPU3 1 SCRUM ¢ moMoIipio COBPEMEHHBIX TEXHOJIOTUH U 000y I0BaHUSI.

Bo3spact o0yuyaromuxcsi: o0yyaromuecs: 7 KI1accoB.
Cpoku peajm3aniu nporpaMmmal: 344acos.
Hanoansiemocts rpynm: 15 yenoBexk.

Pexxum 3anaTHii: 1ol akageMHyecKUX 4aca B HEJIEIIIO.

DopMbI 3aHATHI:
- paboTa HaJl peleHHEeM KEeICOB;
- 1a00paTOPHO-NIPAKTHYECKUE PAOOTHI,
- JICKIIHH,
- MacTep-KJIaCChI;
- 3aHATUA-COPCBHOBAHUA
- DKCKYpCHH;
- IIPOEKTHBIE CECCUMU.

MeToabl, HCNOJIb3yeMble HA 3aHATHAX:

- npakTudeckue (ynpaxHeHus, 3a/1aun);

- cJIOBecHBIE (pacckas, Oecea, MHCTPYKTaX, YTEHUE CIIPABOYHON JIUTEPaTyphl);

- HarJsiiHbIe (JIEMOHCTpAIU MYJIbTUMEIMIHHBIX MTPe3eHTalui, pororpadun);

- npo0OsieMHble (METOABl MPOOJIEMHOTO HU3JIO0KEHUs)) — oOyyarommmcest Ja€Tcsi 4acTb T'OTOBOIO
3HaHUS;

- IBpPUCTUYECKUE (YACTUYHO-TIOMCKOBBIE) — OOy4arolUuMCsl IpenocTaBiserca Oosblias
BO3MOKHOCTh BBIOOpA BapHAHTOB;

- HccIIe0BaTeIbCKUe — 00yJaroNIHecs: CaMH OTKPBIBAIOT U MCCIIEAYIOT 3HAHHUS;

- WITIOCTPATUBHO-00bSCHUTEIIbHBIE;

- PETPOTyKTUBHEIE;

- KOHKpETHbIe M aO0CTpakTHbIE, CUHTE3 W aHallu3, CpaBHEHHE, 000OIIeHHe, abcTparupoBaHHe,
Kiaccu(UKanus, CHCTEMaTH3aIMs, T. €. METOJIbI KaK MBICITUTEIbHBIE ONEpaIlii;

- UHIYKTHBHBIE, JIeTyKTHUBHBIE.

1.1.1. Ilenu u 3a7auu peaan3ali OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIIETO
oOpazoBaHms

HeJIBZ BOBJICUCHHEC 06yqa}onmxcsl B IIPOCKTHYIO ACATCIbHOCTD, pa3pa60T1<a HAYYHO-HUCCICA0BATCIIECKHUX
1 NMHXXCHCPHBIX ITPOCKTOB.

3apaum:
obyuarowue:



. npuoOpeTeHue U yriayoieHne 3HaHU OCHOB MTPOEKTUPOBAHUS U YIIPABICHUS POEKTaMU;

. 03HAKOMJICHHE C METOJaMHU U pruéMaMu cOopa 1 aHanu3a HHpopmaiumy;
. oOydyeHHEe TPOBEIACHHUIO MCCIEAOBAaHUN, MPE3CHTAUUH UM MEKIPEIMETHON MMO3UIIMOHHON
KOMMYHHKAITUH;
. oOydeHue paboTe Ha CIEHATU3UPOBAHHOM 000PYIOBaHUU U B IIPOTPAMMHBIX CPEAAX;
. 3HAKOMCTBO C XapJ-KOMIETCHIHUSIMH (T€OMH(OPMAIMOHHBIMH), TMO3BOJISIOIMIUMUA TPUMEHSThH
TEOpEeTUYECKHe 3HAaHUs Ha IPAKTHKE B COOTBETCTBUH C COBPEMEHHBIM YPOBHEM PAa3BUTHUS TEXHOJIOTUH.
paseusailoujue:
. dbopMupoBaHUE UHTEPECa K OCHOBaM M300peTaTeNbCKOM 1eITeIbHOCTH;
. pa3BUTHE TBOPUYECKUX CITOCOOHOCTEH M KPEaTUBHOTO MBIIUICHUS;
. npuoOpeTeHue onbiTa ucnoyibzoBanus TPU3 npu popmMupoBannu COOCTBEHHBIX UACH U PEIICHUH;
. ¢dopMHpoBaHUE TOHUMAHUS MPSMONW M OOpAaTHOW CBSI3U NMPOEKTa M CPElbl €ro peaju3allii,
3aJ10’K€HUE OCHOB COLMATbHON M 3KOJIOTUYECKON OTBETCTBEHHOCTH;
. pa3BUTHE TEONPOCTPAHCTBEHHOTO MBIIIIJICHUS;
. pa3Butue copT-KOMIETCHUIUH, HEOOXOIUMBIX [JIsl YCIEIIHOW paboThl BHE 3aBUCUMOCTU OT
BEIOpaHHOM npodeccun.
gocnumamenbHule.
. (dbopMHIpOBaHKE POSKTHOTO MUPOBO33PEHHUS M TBOPYECKOTO MBIIIIICHUS;
. dbopMupOBaHHE MUPOBO33PEHUS MO KOMILJIEKCHOM OIICHKE OKPYKAIOIIEro MUpPA, HAIPABICHHOM
Ha €ro MO3UTUBHOE U3MEHEHHE;
. BOCIUTaHHE COOCTBEHHOMN MO3UIMH MO OTHOILICHHIO K IEATEIHbHOCTH U YMEHHE COMOCTABIATh €€
C IPYTUMH MMO3HIUSIMH B KOHCTPYKTHBHOM JIUAJIOTE;
. BOCIIHTAHUE KYJIbTYpPbI padOThI B KOMaH/IE.

1.1.2. [Tpununer 1 moaxoAsl K GOpMUPOBAHUIO 00PA30BATEIBLHOM MPOrPaMMbl OCHOBHOTO

oO1mero oopasoBaHus
IIporpamma peanuzyercs:
- B HEMPEPHIBHO-00Pa30BaATEIbHON EATEIBHOCTH, COBMECTHON JEATENIbHOCTH, OCYIIECTBIIEMOMN B X0/1€
PEKUMHBIX MOMEHTOB, TJIe 00YJaloLI1iics 0CBaNBAET, 3aKPEIUIAET U allpoOUPYeT MOJTyuYeHHbIE YMEHMUS,
- B CAMOCTOSITENIbHOM JeATENIbHOCTH 00Yy4YaroluXcsl, I/ie 00yJaronuiics MO>KeT BbIOpaTh AESITENbHOCTh
II0 HHTEpecaM, B3aUMOJEHCTBOBaTb CO CBEPCTHUKAMU HA DPABHOIPABHBIX IO3ULUAX, pELIATh
MPOOJIEMHbIE CUTYallUH U Jp.;
- BO B3aMMOJCHCTBUHM C CEMBSIMU JIETEH.
[IporpaMmMa MOKeT KOPPEKTUPOBATHCS B CBA3H C M3MEHEHUSIMU:
- HOPMaTUBHO-TIPaBOBOi 0a3bl JOLIKOJIBLHOTO 00pa30BaHMS;
- BUJIOBOM CTPYKTYpBI TPYIIIL;
- 00pa30BaTENILHOTO 3a1poca poIuTeNei.
[Tonxonbl K pOPMUPOBAHUIO TPOTPAMMBI:
- JImuHocTHO-OpueHTHpOBaHHBIA. OpraHuzanus 00pa30BaTENBLHOrO Ipolecca ¢ Yy4ETOM TIJIAaBHOTO
Kputepust 3QpPeKTUBHOCTH 00y4YaroIIerocs — €ro JIMYHOCTU. MeXaHu3M — co3/laHue YCIOBHH st
Pa3BUTHS IMYHOCTH Ha OCHOBE M3YUEHUS CIIOCOOHOCTEN 00yJaromerocs, €ro HHTEpPeCcoB, CKJIOHHOCTEH.
- JlesrenpHOCTHBIN. OpraHu3anus AeSITeILHOCTH B 001IeM KOHTEKCTE 00pa30BaTeILHOTO MpoIiecca.
- Lennoctubiil. Opranuzanus pa3BUTHS U BOCIHMTAHUS HAa OCHOBE OOIIEYEIIOBEUECKUX LIEHHOCTEH, a
TaK)Xe ITUUECKUX, HDABCTBEHHBIX U T. 1.
- KomnerenTHOCTHBINH. POpMHPOBaHUE TOTOBHOCTH O0YYAIOLIMXCS CAMOCTOATENIBHO JAEHCTBOBATH B X0/1€
pellIeHNs aKTyaJIbHbIX 3a/1a4.
- CucrtemHbIi. METONONIOIMYECKOE HANpABIEHUE, B OCHOBE KOTOPOTO JIEKHUT PacCMOTPEHUE
oOyuyarolerocsi Kak IeJIOCTHOTO MHOKECTBA 3JIEMEHTOB M3 OTHOIICHUN M Pa3IMUYHBIX CBSI3eH MEXITY
HUMU.



- Jlmanornueckmii. OpraHuzamusi mporecca ¢ y4ETOM MPUHIMIA JUAjIora, CyOBeKT-CyOBEKTHBIX
OTHOIIICHHUH.

- [Ipo6nemMusbrii. @opMUPOBAHKUE TTPOTPAMMBI C TIO3UITUN KOMIUIEKCHOTO M MOAYJILHOTO TIPEICTABIICHHS
e€ CTPYKTYpbl Kak CHCTEMBI MOAMPOTpaMM IO O0pa30BaTeIbHBIM OO0NACTAM U JETCKUM BHUIAM
JEeSATETLHOCTH, CIIOCOOCTBYIOIINM II€JIEBBIM OPUEHTHPAM PA3BUTHSL.

- Kynbryponoruueckuit. Opranuzaiusi Impoiecca ¢ Y4YETOM MOTEHIHANAa KYJIbTypOCcOOOpa3HOro
coJiepKaHusl JOIIKOJILHOTO 00pa3oBaHMS.

1.2. [Inanupyemble pe3yabTaTbl OCBOEHUS 00Yy4arOLIMMHCI OCHOBHOIM 00pa30BaTelbHOM IPOrpaMMbl
OCHOBHOTO 00miero oOpa3oBanus (00s3aTeNbHO NPOBEPUTH pPa3OMEHHE 10 JIUYHOCTHBIM,
IIPEIMETHBIM U T. 1.)

1.2.1. OOmue noI0XKeHnus
IIporpamma nmaér oOyuaromMMmcs BO3MOXKHOCTb IIOIPY3UTbC BO BCE MHOrooOpasue

MPOCTPAHCTBEHHBIX (T€OMH(OPMALIMOHHBIX) TexHoJorui. [Iporpamma 3HaKOMHT OOy4aromuxcs ¢

reOMH(QOPMALMOHHBIMA CUCTEMAaMH U C Pa3IMYHBIMU BHUJAMU T€OJAHHBIX, MO3BOJSET MOIYYUTh

0a30BbIe KOMIIETCHIIUU IO COOpY MAHHBIX U OCBOWMTH IEPBUYHBIC HABBIKM PAaOOTHI C JTaHHBIMH.

[Tonmy4yeHHbIE KOMIIETEHLIMU U 3HAHMS IMO3BOJIAT OOYYarOIMMCS MPUMEHHUTh UX IOYTH B JHOOOM

HaIpPaBJICHUU COBPEMEHHOTO phiHKa. OCBOMB MpOrpaMmy, 00yJaroImurecst CMOTYT BBIOpaTh Hanbosee

MHTEPECHYIO JIUIsl HUX TEXHOJIOTMYECKYIO HAIIPaBJIEHHOCTh, KOTOPOH OHU OynyT 00ydaThCsl B paMKax

yrIyONIEHHOTO MOJYJISL.

IIporpamma 3aTparuBaer Takue TeMbl, Kak: «OCHOBBI paOOThI ¢ IPOCTPAHCTBEHHBIMU JTAHHBIMUY,
«OpHeHTHpOBaHHE HAa MECTHOCTH», «OCHOBHI (poTorpadum», «CaMOCTOSTENbHBIH cOOp ITaHHBIXY,
«3D-MonienupoBaHue MECTHOCTHM M OOBEKTOB MeCTHOCTH», «l'eoMH(OpMaIlMOHHbBIE CHCTEMbI
(T'UC)», «Buzyanusamus u npeacTaBIeHUE Pe3yIbTaTOBY.

B ocHoBe pa3paboTaHHOM mporpaMmsbl JEKUT MeToauuecKuil HHCTpyYMEeHTapHil (enepanbHOro
ThioTOpa bbicTpoBa AHTOHa lOpneBuua «CeThb aeTckux TexHomapkoB “Ksantopuym™. BBomHbIil
MOJZYJIbY.

[IporpamMMa opueHTHpOBaHa Ha JOMOJHUTENIbHOE O00pa3oBaHHE OOYYAIOIIMXCS ILIKOJIBHOIO
BO3pacra 7 Kjacca.

MakcumanbHOE KOJIMYECTBO O0YJAIOIINXCS B Tpymne — 15 yenoBek.

1.2.2. Crpykrypa IIaHUPYEMBIX PE3yJIbTaTOB
[Tnanupyembie pe3ysbTaThl ONMUPAIOTCS HA BEAYIIME IIEJCBbIE YCTAHOBKH, OTPAXKAIOIIME OCHOBHOIA,
CYITHOCTHBIM BKJIAJ KKIOW H3ydaeMOW NPOrpaMMbl B Pa3BUTHE JIMYHOCTH, OOYYAMOIIUXCH, HUX
CIIOCOOHOCTEH.
B cTpykType miaHupyeMBIX pe3yJIbTaTOB BBIICISIOTCS CIIEAYIONIUE TPYIIITHL:
1. JludHOCTHBIC pPe3y/bTaThl OCBOCHHUS OCHOBHOI 0Opa30BaTEILHON MPOrPaMMBbI MPEICTABICHBI B
COOTBETCTBHUH C TPYIIION JTUYHOCTHBIX PE3YJILTATOB.
2. MertanpeaMeTHble  pe3yabTaThl  OCBOSHHS ~ OCHOBHOM  00pa3oBaTENbHONH  MPOTpPaMMBbI
MIPEJICTABJICHBI B COOTBETCTBHH C MOATPYIIIAME YHUBEPCATBHBIX YICOHBIX JCHCTBHIA.
3. TlpenmMeTHble pe3ysibTaThl OCBOCHHS OCHOBHOW 00pa30BaTENIbHOW MPOrpaMMBbI MPEICTABICHBI B
COOTBETCTBHUH C TPYIIIAMH PE3YJIbTATOB YICOHOTO TIpeIMeTa.



1.2.3. JInuHOCTHBIE PE3YNIBTATHI
IIpoecpammmnvie mpebosanus K yposHio 60CRUMAHHOCIU (TUYHOCMHbLE PE3YIbIMambyl):
— c(OopMUPOBAHHOCTH BHYTPEHHEH TO3ULUH OOYdYaIOMIErocs, SMOIMOHAIBHO-TOIOXKHUTEIHHOE
OTHOILIEHHE 00yYaroIerocs K IIKoJIe, OPUEHTALUs Ha TI03HAaHUE HOBOTO;
— OpHUeHTanus Ha 00pa3ell MOBEeICHHS «XOPOIIETO YUCHUKA;
— c(pOPMHUPOBAHHOCTh CAMOOLIEHKH, BKJIIOUasi OCO3HAHWE CBOUX BO3MOXKHOCTEH B YYEHUHU, CIOCOOHOCTH
aJIeKBaTHO CYJIUTh O MPUYMHAX CBOETO yCIeXa/Heyclexa B yUeHHH; YMEHUE BHIETh CBOM JOCTOMHCTBA U
HE/I0CTAaTKH, YBaXXaTh ce0s1 U BEPUTH B YCIIEX;
— c(hopMHUPOBAaHHOCTH MOTHBALIUHU K YU€OHOMU JEATEIBHOCTH;
— 3HaHME MOPAIBHBIX HOPM U C(HOPMHPOBAHHOCTH MOPAIBHO-3THUECKUX CYKAECHUH, CIIOCOOHOCTh K
PELICHHIO MOPAIBHBIX MPOOJIEM HAa OCHOBE KOOPAMHAIMH PA3JIMYHBIX TOYEK 3PEHHS, CIIOCOOHOCTH K
OLIEHKE CBOMX IIOCTYIKOB M JAEHUCTBUI Jpyrux JoJed ¢ TOYKH 3pEHMs COOJIIOJICHMS/HAapyIIeHUs
MOPAJIBHON HOPMBI.
IIpoecpammmusie mpebosanus K ypoeHio pa3eumusi:
— c()OpMUPOBAHHOCTDH MMPOCTPAHCTBEHHOI'O MBILUIEHUS, YMEHUE BUAETh 00bEM B IUIOCKUX MPEIMETAX;
— yMeHHe 00pabaTbIBaTh U CUCTEMATU3UPOBATH OOJIBLIOE KOJMYECTBO HH(POPMALIUY;
— c(pOpMUPOBAHHOCTH KPEATUBHOT'O MBIIIJICHUS, IOHUMaHUE MPUHIUIIOB CO3JJaHHsI HOBOTO MPOAYKTa;
— c(hopMUPOBAHHOCTH YCHIUMBOCTH, MHOTI'033]JaUHOCTH;
— c(hopMHPOBAHHOCTH CAMOCTOSITEIHHOTO IMTOAX0/1a K BHIIIOJHEHUIO PA3JIMYHBIX 33/1a4, YMEHUE paboTaTh
B KOMaH/Ie, yMEHHUE MPaBUWIbHO JIeJIETHPOBaTh 3a/1a4H.

1.2.4. MeramnpeMeTHbIE pe3yJIbTaThl
I'eorpadus
BbinyckHUK Hay4quTCS:
. BbIOMpPATh HMCTOYHUKU reorpapuueckoil nHdopmanuu (kaprorpaduyeckue, CTaTUCTHUUYECKHE,
TEKCTOBBIE, BHJIICO- U (HOTOM300paKEHHs, KOMIBIOTEpHBbIE 0a3bl JAHHBIX), a/IEKBaTHBIC PEIIacMbIM
3ajayam;
. OpUEHTUPOBAaThCS B HCTOYHUKAX Treorpaduueckoid uHpopmauuu (kapTorpaduyeckue,
CTaTUCTHUYECKHE, TEKCTOBbIE, BUJIC0- U (POTON300pakeHUsI, KOMITBIOTEPHbIE 0a3bl ITaHHBIX): HAXOAUTh U
U3BJIEKaTh HEOOXOJUMYIO MH(OPMALINIO; ONPEIENATh U CPaBHUBATh KAU€CTBEHHBIE U KOJNYECTBEHHbIE
MoKa3aTes, XapakTepusyloliue reorpapuyeckue oOBEKTHI, MPOLECCHl U SIBICHUS, UX MOJ0XXEHUE B
IIPOCTPAHCTBE MO TreorpauyeckuM KapTaMm pa3HOrO COAEPKAHMUS U JIPYTMM HCTOYHHKAM; BBISBIISTDH
HE/IOCTAIOIYI0, B3aUMOONOJHSIIONIYI0 W/WIM TNPOTUBOPEUMBYIO Teorpaduyeckyro HH(pOpMaImio,
MIPEJICTABICHHYIO B OJIHOM MJIM HECKOJIbKMX UCTOYHHKAX;
. OpPEACTaBIATh B Pa3iMyHbIX (opMmax (B BHIAE KapThl, TaOmuipbl, rpaduka, reorpaduyeckoro
omucaHusi) reorpaduyeckyro WHGOPMAIUIO, HEOOXOIUMYIO Ui PEIIeHUS Yy4eOHBIX M MPaKTHUKO-
OpPUEHTUPOBAHHBIX 3a/a4.
BbInyCKHUK TOTyYUT BO3MOYKHOCTb HayYUThCS:
. MOJIEIUPOBATh reorpapuueckue 0ObEKThl U SBICHUS;
. IPUBOJIUTH MPUMEPHl MPAKTUYECKOTO HCIOJB30BaHUS reorpauueckux 3HAHUW B Pa3IMYHBIX
001acTSIX eI TeIbHOCTH.

Maremartuka
Craructuka u T€Opusi BEpOSITHOCTEN
BrInycKHUK HayqUTCA:

. NpPEJCTaBIATh JaHHbIE B BUE TAaOJIHII, AUarpamm;

. YUTaTh UH(OPMALINIO, IPE/ICTABICHHYIO B BUJIE TAOIUIIbI, IUArPAMMBI.

B noBceHEBHOM KU3HU U NIPU U3YYEHUU APYTUX MIPEAMETOB BBIITYCKHUK CMOXKET:

. U3BJIEKATh, MHTEPIIPETUPOBATH U IPEOOPa30BbIBATh HHPOPMAIIHIO, TPEACTABIEHHYIO B Ta0IHIIaX

Y Ha HarpaMmax, OTPa)Karollyro CBOKMCTBA U XapaKTEPUCTUKHU PEAIbHBIX IPOLECCOB U SIBJICHUI.
Harnsnnas reomerpust



['eomerpuueckue Guryps
BbIlTyCKHUK Hay4duTCA:
. onepupoBaTh Ha 0A30BOM YPOBHE MOHATUAMU: (DUTrYypa, TOUKA, OTPE3OK, MpsMas, JIyd, JOMaHas,
YI0Jl, MHOTOYTOJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOJIbHUK, MPSIMOYIOJBHUK U KBaJgpaT, OKPYKHOCTb U
KpYr, NPsSMOYTOJIbHBIA Mapajuienenunesn, kyo, map. M3o0paxare u3ydaemble (GUIYypbl OT PYKH U C
IIOMOILBIO JIMHEVKU U LUPKYJIA.
B noBceiHEBHOM KM3HU U ITPU U3YYCHUH JPYTHX IPEIMETOB BBITYCKHUK CMOXKET:
. pemarh MpaKTHYECKUEe 33Ja4 C MPUMEHEHHEM MTPOCTEUIIINX CBOMCTB (pUryp.

W3mepenus v BIYUCICHUS

BeinnyckHMK Hay4duTes:
. BBINOJIHATh U3MEPEHUE JJIUH, PACCTOSHUM, BEJIWYMH YIJIOB C IIOMOIIBK) MHCTPYMEHTOB JUIS
WU3MEPEHUH JUIUH U YIJIOB.

®dusuka

BeinmyckHUK Hay4uTCs:

. coOnroaarh npaBuia 0€30MaCHOCTU M OXPaHbl TpyJa Ipu padboTe ¢ yueOHbIM U Ja0OPaTOPHBIM
000pyZI0BaHUEM;

. NOHMMATh NPUHLMIIBI JEHCTBUS MAIUH, NMPUOOPOB M TEXHUYECKUX YCTPOWCTB, YCIOBHSI HX
0€30I1aCHOT0 MCII0JIb30BaHUS B IOBCEAHEBHOM KHU3HH;

. UCTIOJIB30BaTh P BHITIOHEHUH YIEOHBIX 33/1a4 HAYYHO-TIOMYISPHYIO JTUTEPATYPy O (PU3HUECKUX
SIBJICHUSIX, CIIPABOYHBIE MaTepHalIbl, PECypChbl MHTEPHETA.

HNudopmaTtuka

BelltyCKHHK Hay4duTes:

. pasinyath BHJbl MHGOpPMAIUMU MO crocobaM e€ BOCHPUATHS YEOBEKOM U IO crocobam eé
IIPEACTABJICHUS HA MAaTEPUAIIBHBIX HOCUTEIIAX;

. HOPUBOAUTH HpPUMEPbl MH(POPMALMOHHBIX IMPOLECCOB (MPOLIECCOB, CBA3AHHBIX C XPaHEHHEM,
npeoOpa3oBaHKEM U Mepeaayueii JaHHbIX) B )KUBOW IPUPOJIE U TEXHUKE;

. kiaccuguuponats cperctsa MKT B cOOTBETCTBUM € KPYTrOM BBINOIHAEMBIX 3a/1a4.

MaremaTHueckue OCHOBbI HH(OPMATUKH

BBIITyCKHHK ITOJIyYUT BO3MOKHOCTb:

. MIO3HAKOMUTBCS € IPUMEPAMU MaTEMAaTHYECKUX MOJEJIEH U UCIIOIB30BAHUEM KOMIIBIOTEPOB IIpU
UX aHAJIW3€; MOHATh CXOJCTBA U PA3JIMYMs MEXIy MaTeMaTHUECKON MOJIENbI0 OOBEKTa U €ro HaTYpHOMN
MOJIEJIBIO, MEXKIY MaTeMaTHUECKOW MOJIENIbI0 OOBEKTa/SIBIICHUS U CIIOBECHBIM OMTMCAHUEM.

Hcnonp30BaHne NPOrpaMMHBIX CUCTEM U CEPBHCOB

BbInycKHUK Hay4qHUTCS:

. KJaccu(uupoBath (ailyibl 0 TUIY U HHBIM TapaMeTpam;

. BBITIOJIHATh OCHOBHBIE Oonepanuu ¢ (aimamu (co3naBaTh, COXPAHATh, PEIaKTUPOBATh, YIAJIATh,
apXUBHPOBATh, «PACIAKOBBIBATHY apXUBHBIE (PAiIIbI).

BreimyckHUK OBnajseer (Kak pe3yibTaT NMPUMEHEHHUs MPOTPaMMHBIX CHCTEM U MHTEPHET-CEPBHCOB B
JTAHHOM Kypce U BO BcEM 00pa3oBaTeIbHOM MpoIiecce):

. HaBbIKaMHU padOThl ¢ KOMIIBIOTEPOM; 3HAHMUSIMHM, YMEHUSIMH U HABbIKaMH, JOCTAaTOYHBIMHU IS
paloThI ¢ Pa3NTUYHBIMU BUJAaMHU NPOTPAMMHBIX CUCTEM M MHTEPHET-CEpPBHUCOB ((paiiiioBble MEHETKEPHI,
TEKCTOBBIE PEJAKTOPBI, JJIEKTPOHHBIE TaOIUIIbI, Opay3ephl, TOMCKOBbIE CUCTEMBI, CIIOBAPH, JJIEKTPOHHbBIE
SHIMKIIONIEIMH); YMEHHUEM OIUCBhIBaTh pPadOTy ATUX CHCTEM U CEPBHCOB C HCIOJIb30BAHUEM
COOTBETCTBYIOIIEN TEPMHUHOJIOTHH;

. pa3NIUYHBIME (hopMaMu MpeICTaBIeHHs JaHHbBIX (TaOJIUIbl, AUarpaMMBbl, rpaduKy U T. 11.);

. MO3HAKOMUTCSI ¢ MPOTPAaMMHBIMU CPEACTBaMH JUIsl pabOThl C ay/MOBU3YAIbHBIMU JTAHHBIMU U
COOTBETCTBYIOIIUM NOHATUWHBIM alllapaTOM.

BbIyCKHUK TOTyYUT BO3MOXKHOCTD (B JAHHOM Kypce M MHOM y4eOHOH 1eATelbHOCTH):



. NPaKTUKOBAThCS B HCITOJIb30BAaHUN OCHOBHBIX BHJIOB MPHUKIIATHOTO IPOTPAMMHOTO 00€CIIeUeHUS
(penaKTopsl TEKCTOB, JEKTPOHHBIE TAOJIHUIIBI, Opay3epsl U JIp.);

. IIO3HAKOMHUTBCSI C IpUMEpaMH  HUCIOJIb30BAaHUS MATEMaTHYECKOr0 MOJEIMpPOBaHMUS B
COBPEMEHHOM MUPE;
. IIO3HAKOMHUTBCS C IOCTAaHOBKOM BOIIPOCAa O TOM, HACKOJIBKO JOCTOBEPHA IOJTy4EHHAas

uHpoOpManus, MOAKPEIUICHA U OHA J0KA3aTeIbCTBAMU TOVIMHHOCTH (TIpUMEp: HAJHYUE SJIEKTPOHHOU
MIOINKCH ); TO3HAKOMHUTHCS C BO3MOXHBIMU IOAX0/IaMU K OIIEHKE JOCTOBEPHOCTH MHGOopMauu (mpumep:
CpPaBHEHHUE JaHHBIX U3 PA3HbIX HCTOYHUKOB);

. MTO3HAKOMUTHCS ¢ puMepaMu ucnoiab3oanus KT B coBpemeHHOM Mupe;

. MOJYYUTh TPEICTABICHUS O pOOOTH3MPOBAHHBIX YCTPOMCTBAX W WX HCIOJIB30BAaHUH Ha
IIPOU3BOJCTBE U B HAYYHBIX UCCIICIOBAHUSIX.

Texnonorus

PesynbTatsl, 3asgBneHHbIE 00pa3oBaTeNbHOM porpammoit «TexHomorus» mo 6J0kaM coaepKaHus
®opMUpOBaHUE TEXHOJIOTMUECKON KYIbTYPbI U IPOEKTHO-TEXHOJOTMUYECKOT0 MBIIIICHUS 00yUaroIuXxcs
BelnnyckHMK Hay4duTes:

. CJIeIOBaTh TEXHOJOTUH, B TOM YHKCJIE B MPOIIECCE U3TOTOBJICHHS CYObEKTUBHO HOBOTO MIPOYKTA;
. OLICHUBATh YCJIOBHS MPUMEHUMOCTH TEXHOJOTHMH, B TOM YHCJI€ C MO3ULHMA SKOJIOTHYECKOU
3alUIIEHHOCTH;

. MIPOTHO3UPOBATH 110 U3BECTHOM TEXHOJIOTUH BBIXOIbI (XapaKTEPUCTUKH IPOYKTA) B 3aBUCUMOCTHU

OT M3MEHEHHUS BXOJI0B/IapaMeTPOB/PeECYpCOB, IPOBEPATh IPOTHO3bI OMNBITHO-IKCIEPUMEHTAIbHBIM
IIyTEM, B TOM YHUCJIE CAMOCTOSATEIBHO IUIAHUPYS TAKOI'O POJIa SIKCIIEPUMEHTBHI;

. B 3aBUCUMOCTH OT CUTYal[MM ONTUMU3UPOBATh 0Aa30BbI€ TEXHOJIOTHH (3aTPAaTHOCTh — KAayeCTBO),
IIPOBOAMTDH aHAJIU3 AIbTEPHATUBHBIX PECYPCOB, COEAMHSTH B €UHBIN IJIaH HECKOJIBKO TEXHOJIOTUN 0€3
UX BUJIOM3MEHEHUS JUIl MOJIYYEHHUS CJIOXKHOCOCTAaBHOI'O MAaTEpUANbHOTO WM HH()OPMAIMOHHOIO

NPOJIyKTa;

. HPOBOJUTH OLICHKY U HCIBITAHUE TIOJIyYEHHOTO TPOAYKTA;

. NPOBOJIUTh AHAJIM3 TOTPEOHOCTEH B TEX WM WHBIX MATEPHAIBHBIX WM WH()OPMAIIMOHHBIX
NPOJTyKTaxX;

. OIUCHIBATh TEXHOJOTMYECKOE pPEIICHHE C MOMOIIbI0 TEKCTa, PHUCYHKOB, TIpapuyuecKoro
n300pakeHus;

. AQHAJIM3UPOBATh BO3MOXKHBIC TEXHOJOTMYECKUE PELICHUS, ONPENeNATh HMX JIOCTOMHCTBA |
HEJIOCTaTKH B KOHTEKCTE 3aJaHHOW CHTYaIlHH;

. NPOBOJIUTh W AHAIM3UPOBATH pa3pabOTKy W/WIM peaU3alyil0 TMPHUKIAJHBIX TPOCKTOB,
MpEeANOoIararoux:

. OIIPE/ICJICHAE XApaKTEPUCTUK ¥ pa3pabOTKy MaTepHajbHOrO NPOAYKTa, BKIIOYAs €ro

MoOJeNMpoBaHue B  UH(OpManMOHHOW  cpede  (KOHCTPYKTOpE), BCTpaMBaHHE  CO3JaHHOTO
MH(OPMALIMOHHOTO IPOAYKTA B 33JIaHHYIO 000JI0UKY,

. U3rOTOBJIEHHE HH(POPMALIMOHHOTO MPOAYKTA 110 33[aHHOMY aJITOPUTMY B 3a/laHHON 000JI0UKE;
. IPOBOAMTh W aHAJIU3UPOBAaTh pPa3pabOTKy W/MIM peanu3alfi0 TEXHOJOTHYECKUX IPOEKTOB,
MIPEANOJIArarouX:

— ONTUMU3AIMIO 33JaHHOTO Croco0a (TEXHOJIOTHH) TOJIYYCHHS TPEOYIOIMIETOCs MaTepUalibHOTO
NPOAYKTa (IOCIIE ero MPUMEHEHHUS! B COOCTBEHHOM MPaKTHKE),

- pa3paboTKy (KOMOMHHpPOBaHUE, H3MEHEHHE MTapaMeTPOB U TpeOOBaHMI K pecypcam) TEXHOJIOTUU
MOJTyYeHUs MaTepHaIbHOIO M MH(OPMAIIMOHHOTO MPOJIYyKTa C 3alaHHBIMU CBONCTBAMU;

. MPOBOAMTD U AaHAIU3UPOBATH pa3pabOTKy U/WIIK peaan3aliio MPOEKTOB, MPEANoaraonux:

— IUTaHUpoBaHKe (pa3paboTKy) MaTepuaIbHOrO MPOAYKTa B COOTBETCTBUH C 3a7a4yeil cOOCTBEHHOM
NeSTeIbHOCTH (BKJItOYasi MOJEIUPOBAHKE U Pa3pabOTKy JOKYMEHTAIINH ),

— IUTaHUpOBaHue  (pa3paboTKy) MaTepHabHOTO TPOAYKTa HAa OCHOBE CaMOCTOSTENIBHO
MPOBEIEHHBIX HCCIEA0BaHNN TOTPEOUTENHCKUX HHTEPECOB.

BhIMyCKHUK MOTYYHUT BO3MOKHOCTD HAyUUThHCS:
. BBISBJIATH U (POPMYIHpOBaTh NpodIeMy, TpeOYyIOIIYy0 TEXHOJIOTMUECKOTO PEHIeHHUS;



. MOIU(pUIIIPOBATH MMEIOLTHECs HPOJTYKTEHI B COOTBETCTBUH c
CHUTYyalHei/3aKka30M/IOTPeOHOCThIO/3a1auei JesITEIbHOCTH U B COOTBETCTBHH C MX XapaKTEPUCTHKAMH
pa3pabaThIBaTh TEXHOJIOTHIO HA OCHOBE 0a30BOH TEXHOJIOTHH;

. TEXHOJIOTU3UPOBATH CBOW OIIBIT, MPEJCTABIATH HA OCHOBE PETPOCIEKTUBHOIO aHAIM3a U
YHU(UKAINUU 1ESTETBHOCTH ONMCAaHNE B BUAE MHCTPYKIIMU WIIM TEXHOJIOTUYECKON KapThl.

1.2.5. IIpenMeTHbIC pe3yJIbTaThI
IIpoepammmvie mpebo8anus K 3HAHUAM (Pe3VIbmamsl Meopemuieckoli NOO20MOBKU):

. mpaBwia 0Oe30macHoi paboThl C  ANEKTPOHHO-BHIYMCIUTENIBHBIMU  MAIlIMHAMU |
CpeacTBaMu /i1 cOOpa MPOCTPAHCTBEHHBIX JaHHbIX;

. OCHOBHBIE BH/JIbI IPOCTPAHCTBEHHBIX JTaHHBIX;

. COCTaBHBIE YAaCTH COBPEMEHHBIX T€OMH()OPMAITIOHHBIX CEPBHCOB;

. npodeccuoHanbHOE TpOorpaMMHOE obOecreueHue Uit OO0pabOTKH MPOCTPAHCTBEHHBIX
JTAHHBIX;

. OCHOBBI U TPUHIUIIBI A3POCHEMKHU;

. OCHOBBI W TPHHLIUIBI pabOTHl TJIOOAIBHBIX HABUTALMOHHBIX CHYTHHUKOBBIX CHCTEM
(T'HCO);

. MPEJCTAaBICHUE U BU3YAJIN3alUsl TPOCTPAHCTBEHHBIX JAHHBIX JJIS1 HEMPO(EeCCHOHAIBHBIX
M0JIb30BaTENEH;

. npuHuMIb 3D-monenupoBanus;

. YCTPOMCTBO COBPEMEHHBIX KapTOrpaduyecKux CEpBUCOB;

. IIpE/ICTaBICHUE U BU3yaJlU3allisl IPOCTPAHCTBEHHBIX JTAHHBIX I HENPO(PECCHOHAIbHBIX
M0JIb30BaTENEH;

. nemupprupoBaHue KOCMUUECKUX N300paskeHMi;

. OCHOBBI KapTorpaduu.

IIpoecpammmuvie mpebo8anus K yMEeHUAM U HABLIKAM (Pe3y1bmanmbsl NPAKMu4eckol N0020MosKu,):

. CaMOCTOSITENILHO peIllaTh MOCTaBICHHYIO 3aJauy, aHAJM3Upys U 1oAOupas MaTepHaisl U
CpEICTBa [l €€ pEIICHHUS;

. CO3/1aBaTh U PACCUMTHIBATH MOJETHBIN TUIAaH I OECIMIIOTHOTO JIETATEIbHOTO annapara;

. 00pabaTbIBaTh a3pOCHEMKY M MOJy4aTh TOYHBIE OPTO(OTOIIAHBI M ABTOMATU3UPOBAHHbBIE
TpEXMEpHBIE MOJIEH MECTHOCTH;

. MoJienupoBaTh 3D-00bEKTHI;

. 3alUIIaTh COOCTBEHHBIE TPOEKTHI;

. BBINOJIHATE OLU(POBKY;

. BBITNIOJHATH MPOCTPAHCTBEHHBIN aHAIIN3;

. CO3/1aBaTh KapThl;

. CO3/1aBaTh MpocTeime reorpadguyeckue KapThl pa3InyHOTO COAEPIKAHMUS;

. MOJIJINPOBATh reorpaduieckue 00bEeKThI U SBICHHUS;

. MPUBOJIUTh TPHUMEPHl MPAKTUYECKOTO HCIOJIb30BaHUS Treorpaduyeckux 3HaHUN B

Pa3JIMIHBIX o0macTax ACATCIbHOCTH.

1.3. Cucrema OLEHKHM JOCTHKEHHUS IIJJAaHUPYEMBIX pE3YyJIbTaTOB OCBOEHHS OCHOBHOM
00pa3oBaTeNbHON MTPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHuUs
Buael koHTpOIIS:
- IPOMEXYTOYHBIM KOHTPOJIb, IPOBOJAMMBINA BO BPEMS 3aHITHH;
- UTOTOBBII KOHTPOJIb, TPOBOIMMBIN TIOCIIE 3aBEPIICHHSI Bcel yueOHON MPOrpaMMBl.
®opMbI IPOBEPKHU PE3YIBTATOB:



- HaOJTI0IeHNE 32 00YJarOIIMMHUCS B TIPOIIecCce padoTHI;

- UTPHI;

- HHIUBUyaJIbHBIC U KOJUICKTUBHBIC TBOPUYECKUE PAOOTHI;

- Gecebl ¢ 00YJAIOUIMMHUCS M UX POTUTEIISIMH.

®opMBI T10JIBEJICHUS UTOTOB:

- BBITOJIHEHUE MTPAKTHYECKUX PadoT;

- TECTHI;

- QaHKETBHI,

- 3aIlMTa IPOCKTA.

I/ITOFOBaH arrecranuia O6y‘-IaIOH_[I/IXCSI HpOBOI[I/ITCSI 110 pe3yﬂBTaTaM IIOATOTOBKH U 3allIUTHI HpOGKTa.
J1J1s OLICHUBAHMS ISATEIIBHOCTH 00YJArOIIMXCS UCTIOIB3YIOTCS HHCTPYMEHTBI CaMO- M B3aUMOOIICHKH.

2.2. [IpumepHbIe MporpaMMbl yaeOHBIX mpeameToB, Kypcos (YTII, rae kak nmpumep nponucano «Keiic 1
— 10 gacoB», mociie KpaTKOE OINKCAHUE, YTO 3TO 3a Keic, OMMCAHKUE [T0YAaCOBOE BHIHOCUM YK€ B CaM
KEHC).

HpI/IMepHOG y‘lC6HO'TCMaTI/ILICCKOG IJIAHUPOBAHUC!

Ne | Pasnen nporpammel yueOHOTO Kypca Konungectso
n/m 4acoB
1 3nHakoMcTBO. TexHuka Oe3omacHocTH. BBomHoe 3aHsThe («Menss |1
MUDY).
2 Beenenne B reomHdopManmoHHble — TexHojormu. Keiic  1:]3

«CoBpemMeHnHblIe KapThl, Win Kak onucars 3emiro?».

Keiic 3HakoMuUT 00yyaromuxcsi ¢ pa3HOBHJIHOCTSAMH JaHHBIX. Pernas
3ajady Keiica, 00yJaromuecs IpoXoIIT CIEAYIOIINE TEMAaTUKU: KapThl
U OCHOBBl HUX (OPMHUPOBAHUS; HU3YYCHHE YCIOBHBIX 3HAKOB H
NPUHLIMIIOB UX OTOOpaXeHHWs Ha KapTe; CUCTEMBbl KOOpJAMHAT H
MPOCKIUN KapT, HUX OCHOBHBIE XapaKTEPUCTUKU U BO3MOXKHOCTH
NPUMEHEHHs; MacmTad U JAp. BCIOMOraTeilbHblE WHCTPYMEHTHI
(bopMHpOBaHUs KapThl.

3 Keiic 2: «I'nobansHoe mo3uinmonupoBanue “Haiinu cebs Ha 3eMHOM | 2
mape”».

HecmoTpss Ha TO, YTO HABUTATOPBl U CIOPTUBHBIE TPEKEPHI CTaIH
HEOTHEMJIEMON YaCThIO HAIIEW >KM3HU, MAJIO KTO 3HAET NPUHIUI MX
pabortsl. [Ipoiins kelic, oOyqaromuecs y3Hatot npo [ JIOHACC/GPS —
NPUHIUIB Pa0OThI, HCTOPHIO, COBPEMEHHBIE CUCTEMBI, IPUMEHEHHE.
[Tpumenenue norrepoB. Busyannsanusi TEKCTOBBIX JIaHHBIX Ha KaprTe.
Co3nanne KapThl ”HTCHCUBHOCTH.




4 ®doTtorpaduu U TaHOPaAMBI. 4
Paznen, mocBAMEHHBINH HCTOPUU U TIPUHIIMIIAM cO3aHus (poTorpaduu.
OOyuaroniyecs MO3HAKOMATCA C TEXHUKOW co3faHusa ¢ororpaduu,
MO3HAKOMSATCSI C BO3MOXKHOCTSMH TpHMEHEHHs ¢ororpapuu Kax
CpeCTBa CO3/1aHUs Yero-auoo.

5 OcHoBbI adpodotochéMkH. [IpuMeHenrne 6eCIOTHRIX aBUAIMOHHBIX | 15
cucteMm B adpodoTtocrémke. Keiic 3.1: «/[st yero Ha camoM jieTie HyKeH
OCCIMIIOTHBIN JIETaTeIbHBIN anmapar?y.

OO0BEMHBIH Keiic, KOTOPBIH MO3BOIUT 00YYAIOIIMMCS OCBOUTH IOJIHYIO
TEXHOJIOTHYECKYI0  IEMOYKY, HCIOIb3YEeMYI0  KOMMEPYECKHUMHU
KOMITAaHUSIMHU. Y CTPOICTBO M mpUHUIHMIEI PyHKIMOoHUpoBanus BILJIA,
OCHOBBI (DOTO- ¥ BUACOCHEMKH U MTPUHIIUIIOB Tiepeadun HHGOpMaIuu C
BIUTA, o6pabotka nanusix ¢ BITJIA.

6 Keiic 3.2: «M3MeHeHune cpeabl BOKPYT LIKOJIbD. 5
[Iponomxenne keiica 3.1. OOyuaromuecs, uMesT B CBOEM
pacmlopsDKeHUH  AJIeKTpOHHYI0 3D-Monenb IIKOJbL, MPOJOIIKAIOT
BHOCUTh M3MEHEHMsI B MPOAYKT C IIEJbI0 OJIArOyCTpOWCTBa paiioHa.
OOyyaromnuecs MPOJIOJDKAIOT COBEPUICHCTBOBATh CBOWM HaBbIK 3D-
MOJIEJIMPOBAHUS, 3aBEpILasi IPOEKT.

7 [ToaroToBKka 3alMTHI IPOEKTA. 3
8 3ammra npoeKToB. 1
9 3akmounTtesnbHOE 3aHaTHe. [lo1BeieHne UTOTOB paOOTHI. 1

2.2.1. O01mme noI0XKEHU

[Iporpamma «I'eomHpOpMaLlMOHHBIE TEXHOJIOTUU», SBISAACH HEOOXOIUMBIM KOMIIOHEHTOM
o01ero o0pa3oBaHus BCeX O0yUYaIOIMUXCA, MPETOCTABISIET UM BO3MOXKHOCTH NMPUMEHATHh Ha TPAKTUKE
3HaHUS OCHOB Hayk. IIporpaMma siBisieTcst (pakTHUECKH €JMHCTBEHHBIM IIKOJIBHBIM y4eOHBIM KYpCOM,
OTPaXKaoIMM B CBOEM CO/IEp>KaHUM O0IIKE MPUHIIMIIBI IPeoOpasyromiel 1eaTeIbHOCTH YellOBeKa 1 Bce
acleKTbl MaTepHalbHOW KyabTypbl. Kypc HampaBiieH Ha OBJaJeHHEe OOy4aroIIMMHUCS HaBBIKAMU
KOHKpPETHOH MpeIMEeTHO-peo0pa3yromel  JesTeIbHOCTH, CO3JaHHe HOBBIX IIEHHOCTEW, 4To,
HECOMHEHHO, COOTBETCTBYET MOTPEOHOCTSIM pa3BUTHA ob1iecTBa. B pamkax « TexHOIOTHN» MPOUCXOIUT
3HAKOMCTBO C MHpOM mpodeccuil U opueHTanus oOydaroumxcs Ha paboTy B pa3iWYHBIX cdepax
OOIIIECTBEHHOTO MPOM3BOJACTBA. TemM caMblM oOOecreurnBaeTcss IPEeMCTBEHHOCTh —Iepexoja
oOydJaronuxcs ot 001ero K mpodeccuoHaITbHOMY 00pa30BaHUIO B TPYIOBOM JACSITEIHHOCTH.

IIporpamma mnpenmera «TexHomorus» oOecrneunBaeT (OpMHUPOBaAHHE Yy OOYUaIOMIMXCS
TEXHOJIOTHYECKOTO MBIIIICHHUS. CXeMa TEXHOJIOTHYECKOTO MBIIUICHHS (MTOTPEOHOCTh — I1€7Th — CIOCO0
— pe3ynbpTaT) MNO3BOJSET Hambolee OpPraHWYHO pelIaTh 3aJauyd YCTAHOBIEHHS CBSI3€H Mexay
0o0pa30BaTeNbHbIM U KM3HEHHBIM MPOCTPAHCTBOM, 00pa30oBaTeNIbHBIMHU pe3yJibTaTaMH, MOTYYEHHBIMU



IpU H3YYCHUU DA3JIUYHBIX MPEAMETHhIX oO0nacTedf, a Takke COOCTBEHHBIMH 00pa30BaTEIbHBIMU
pe3ynbraTtamMu (3HaHUSMU, YMEHHUSIMH, YHUBEPCATbHBIMU YI€OHBIMU ICHCTBUSMH U T. 1.) U )KU3HCHHBIMU
3amayamMu. KpoMe Toro, cxema TeXHOJOTHYECKOI0 MBIIUICHUS T03BOJIIET BBOJAUTH B 00pa30BaTeIbHBIN
IpoIecC CHUTYalluW, JAlOIIMe OMNBIT NPHHATUS MparMaTHYHBIX PEIICHWH Ha OCHOBE COOCTBEHHBIX
00pa30BaTeNbHBIX PE3yIbTAaTOB, HAUMHASA OT pPEIICHUs OBITOBBIX BOMPOCOB W 3aKaHUMBas PEIICHUEM O
HaNpaBJICHUAX MPOAOIDKEHHUS 00pa30BaHUs, MOCTPOCHUEM KapbEepPHBIX M JKM3HEHHBIX IUIAHOB. Takum
oOpazom, mnporpamma «['eomHdopmarruka» MO3BOISIET CPOPMUPOBATHL y OOydaIOLIUXCS pecype
MPAKTUYECKHX YMEHUH M OIBbITA, HEOOXOAWMBIX Ui PAa3yMHOH OpraHu3aluil COOCTBEHHOM KHU3HH;
CO3/1a€T yCIOBHS JIJIsl pa3BUTHS MHULIMATUBHOCTH, U300pETaTeIbHOCTH, THOKOCTU MBILIUICHHUS.

Y4eOHO-BOCHUTATENBHBIN MPOLIECC HApaBiIeH Ha (OPMUPOBAHUE U PA3BUTHE PA3INYHBIX CTOPOH
o0Oy4aroluXcsl, CBA3aHHBIX C pealn3alueil Kak HUX COOCTBEHHBIX HHTEPECOB, TaK U MHTEPECOB
oKpy»katomiero Mupa. [Ipu 5ToM ruOKOCTh TPOTrpaMMBbI TO3BOJISIET BOBJIEYb 00YUYAIOIIMXCS C PA3TUYHBIMU
crnocobHocTsIMU. Bomnpiioii 00bEM MPOEKTHBIX PAa0OT IMO3BOJSET Y4ECTh HMHTEPECHl M OCOOEHHOCTHU
JMYHOCTH KQKIOT0 00y4aromerocs. 3aHsATHs OCHOBAaHbI HAa JIMYHOCTHO-OPHEHTUPOBAHHBIX TEXHOIOTUAX
oOyueHus, a TaKKe CUCTEMHO-/IEITEIbHOCTHOM METO/Ie O0YUCHHUS.

JlanHasi mporpamMma IpEANoJaracT BapUaTUBHBIM IOAXOJ, TaK KaKk B 3aBUCUMOCTU OT
00y4aroIerocsi Mo3BOJSET YBEIUYUTh WM YMEHBIIUTh O0BEM TOW WM MHOW TEMBI, B TOM YHCIE U
CJI0KHOCTb, a TAaK)K€ OPSAJAO0K IPOBEIECHUS 3aHATUH.

2.2.2. OCHOBHOE co/iep)KaHu€e yUeOHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHMs

Ha nporsskennn Kypca mporpaMMbl — OOydaroluecss TMO3HAKOMSTCA C  Pa3IMYHBIMU
reonH()OPMAMOHHBIMU CUCTEMaMH, Y3HAIOT, B KAKUX 00JIaCTAX MPUMEHSICTCS TeOMHPOPMATHKA, KaKHe
3aladyl MOKET pellaTh, a TaKke CMOTyT CaMH IPHUMEHSTh €€ B CBOEH IOBCEIHEBHON >KU3HU.
OOyuaromuecst 6a30BO yCBOST MPUHIUN Mo3ulinoHupoBanus ¢ momornbio [HCC. Y3HaioT, Kak MOXHO
OpraHu30BaTh COOP CIYTHUKOBBIX JaHHBIX, KAK OHU MPEACTABISIOTCSA B TEKCTOBOM BU/JIE U KaK UX MOYKHO
BH3YyaJIM3UPOBaTh. B pamMKkax mporpaMMbl BBIOSPYT MPOSKTHOE HAMPABICHNE, HAYYaTCsl CTAaBUTh 33[a4H,
UCCIIeIOBaTh MPOOIEMATHKY, TIJIAHUPOBATh BEACHHUE MPOEKTa U TPAMOTHO pacTpeAeNsiTh POJIH BHYTPH
KOMaH/IbI.

OOyyaromuecs CMOTYT TO3HAKOMHTBCSI C MCTOpUEH MPUMEHEHUsS OSCHMIOTHBIX JIeTaTEeNbHBIX
anmapaToB. Y3HAIOT O COBPEMEHHBIX OCCIMUJIOTHHUKAX, CMOTYT PEIIMTh Pa3IUYHbIE 3aJadqd C WX
MOMOIIBIO. Y3HAIOT Takke M 00 OCHOBHOM YCTPOWCTBE COBPEMEHHBIX OECHUIOTHBIX CHCTEM.
OOyuaromuecs y3HaKT, Kak cO3/1aéTcs MONETHOE 3alaHue i OecHIOTHUKOB. Kak mpou3BoguTCs
3almycK W AanbHeinas chbémka ¢ momomibio BAC. A Takke Moiydar Takue pe3ylbTaThl ChbEMKH, Kak
opTo(OTOIIaH U TPEXMEPHBIE MOJIEIH.

OOyuaromuecs yriayOsTcss B TEXHOJIOTHIO 00pabOTKH re0JaHHBIX MYTEM aBTOMATHU3MPOBAHHOTO
MOJICTTUPOBAHUSI O00BEKTOB MECTHOCTH. CaMOCTOSTEIIPHO CMOTYT BBITIOJHUTH CHEMKY MECTHOCTH IO
nonérHomy 3aganuio. Cozganyt 3D-moaenu.

OOy4aromuecst 03HAKOMSTCS C Pa3IMIHBIMU YCTPOMCTBAMH MTPOTOTHITHPOBAHUS. Y 3HAIOT OOIIIHe
MPUHIMIIBI PabOTHI YCTPOMCTB, chephl UX MPUMEHEHUS U MPOAYKTHI ASSITEIbHOCTH JAHHBIX YCTPOMUCTB.
OO6yuatomuecst HaydaTcsi TOTOBUTh 3D-Momenu it mevaTy ¢ MOMOIIBI0 SKCIIOpTa JaHHBIX. JlOTIOMHAT
MOJIETIH 110 TaHHBIM a’pO(OTOCHEMKHU C MOMOIIBI0 PYYHOTO MOAENUpoBaHus. [IpuMEHST ycTpoiicTBa
JUTSL TIPOTOTHITHPOBAHUS JIJIS TICUATH 3aTaHHUS.

OOyuaromuecs M3y4aT OCHOBBI B MOAroToBKe mpe3eHtanuu. Co3manyr e€. IloaroroBsiTcs k
MIPEJICTABJICHHUIO PEATM30BAHHOTO TPOTOTHITA. [IpecTaBsAT ero, 3aluias mpoeKT.

3.1. IlpumepHbIi yueOHBIN TUTAaH OCHOBHOTO 00111ero 00pa3oBaHus
3.1.1. IIpumepHsbIil kaneHapHbIi yueOHbIi rpaduk Ha 2022/2023 y4yeOHbII rox



Ilepuoa 00yuyeHus1 — CEHTIOpb-Maid.

KoanuecTBo yueOHbIX Heeab — 34.

KosnuuectBo yacoB — 34.

Pe:xum npoBeaeHus 3aHATHI: 2 paza B HEJEIIO.

[Ipa3gHuuHble ¥ BBIXOJHBIE THU (IO MPOU3BOJICTBEHHOMY KaJleHAAPIO MPHU LIECTUIHEBHOU paboueil
HeJene):

Kanukynsipusliit nepuon

3.2. Cucrema yCIIOBHH peaau3aiii OCHOBHOHM 0011e00pa3oBaTeibHON MPOrpaMMBbl

3.2.1. Onucanue KaJpoBBIX YCIOBHH peain3aluyd OCHOBHOW 00pa30BaTEeIbHONW MPOTrPaMMbl OCHOBHOTO
o0mero oopasoBaHus (OMMCAHUE KOMIIETECHIIUN HACTaBHUKA)

HacraBuuk mnporpammbl «l eonH(popmaTuka» paboTaeT Ha CTBHIKE CAMbIX AaKTyaJbHbIX 3HAHHHA IO
HAIPAaBIIEHUIO T€ONPOCTPAHCTBEHHBIX TEXHOJIOTUH, a TaKKe T'€HEepPUPYET HOBbIE MOIXOIbl U PEIICHUS,
BOIUIONIAsi MX B pealibHble MPOEKThl. HacTaBHUK SBISETCS TPaMOTHBIM CIEIUAIMCTOM B 00JacTu
reonH()OpPMAallMOHHBIX CHUCTEM, CIEIUT 3a HOBOCTSIMH CBOEH OTpaciu, M3y4aeT HOBBIE TEXHOJOTHH.
OOnanmaeT HaBBIKAMU IPOSKTHOM JEATEIIEHOCTH, BHEAPSs €€ MPUHIUIIBI B IPOLIECC 00yIeHUSI.
HacTtaBHuk B paBHOH cTeneHH 00JIajaeT Kak CHUCTEMHOCTHIO MBILIUICHHUS, TaK U JIyXOM TBOPYECTBA;
MOOWJIEH, yMeeT paboTarhb B KOMaHAE, KPUTHUYECKH MBICIUTH, aHAIU3UPOBATh U 00O0OIIATH OIBIT,
TeHepUpPOBaTh HOBOE, yMEET CTaBUTh 3aJaud M peliaTh HX, a TakkKe pabdoTaTh B YCIOBUSIX
HEOIPENeIEHHOCTH M B pPaMKax IPOEKTHON mapagurMel. [loMumo 3TOro, HacTaBHHK oOiagaer
[Ee1aroru4eCcKOr Xapu3sMon.

4. Coaep:xanue Kypca

OcHoBHBIE pa3esbl IPOrpaMMbl Y4eOHOr0 Kypca

1) BBeneHue B 0OCHOBBI reOMH(GOPMANIMOHHBIX CHCTEM U MPOCTPAHCTBEHHBIX TAHHBIX.
OOyuaromuecs MO3HAKOMSTCS C Pa3IMYHBIMU COBPEMEHHBIMU T€OMH(GOPMAIMOHHBIMU CHCTEMaMHU.
VY3Ha1oT, B KakuX 0071acTsIX MpUMEHSETCsl reonHGOpPMAaTUKa, KaKKe 3a1a4id MOXKET pPellaTh, a TAKKe Kak
oOyuaroluecss MOT'yT CaMU MIPUMEHSTH €€ B CBOEH MOBCETHEBHOM JKU3HH.

2) Ypok padorsl ¢ TJIOHACC.
OOyuaromuecs 6a30BO yCBOST MPUHIUN Mo3uiinoHupoBanus ¢ nomoibio ['HCC. Y3HatoT, kKak MOXHO
OpraHu30BaTh COOpP CIYTHUKOBBIX JIAHHBIX, KAK OHU MPEJICTABIISIOTCS B TEKCTOBOM BHJIE M KAK X MOKHO
BHU3yaJIU3UPOBATh.

3) BbIOOp MPOEKTHOT0 HANPABJIEHNS U pacnpeiesieHue PoJieii.
Br16op npoektHoro Hanpasnenus. [locranoBka 3agaun. UccnenoBanue npodnemaruku. [InanupoBanue
npoekra. Pacnipenenenue posien.

4) YcTpoiicTBO M MpUMeHeHHe 0eCIUIOTHUKOB.
OO6yuatomuecs mo3Hakomsitcs ¢ ucrtopuenn nmpumenenuss BAC. Y3nator o coBpemenusix bAC, kakue
3a/1a4y MO>KHO PEIIATh C UX MOMOILBIO. Y3HAIOT TAK)K€ OCHOBHOE YCTPOMCTBO coBpeMeHHbIX BAC.

5) OcHOBBI CHEMKH ¢ 0€CITUIOTHHKOB.
OOyuaromuecs y3HarOT, Kak co3faércs monétHoe 3amanue ans BAC. Kak mpousBoauTcs 3amyck u
nanpHeimas cbéMka ¢ moMoInbio BAC. A Takxe Kakue pe3yinbTaThl MOKHO MOJTYYUTh M KaK 3TO CIENaTh
(momy4yenne opTodOTOIUTaHA U TPEXMEPHON MOJENN).

6) Yriay6JéHHoe nu3ydeHHe TEXHOJIOTHiT 00padoTKH reo JaHHbIX.
ABTOMaTH3MPOBAHHOE MOJIEIMPOBaHNE 00BEKTOB MECTHOCTH ¢ TToMoIbio Agisoft PhotoScan.

7) Coop reogaHHbIX.
AspodoTocréMKa, BHIMOTHEHHE CHEMKH MECTHOCTH 110 TIOJIETHOMY 33/IaHUIO.

8) OO6pabGoTka M aHAJIN3 reoaHHbIX.
Coznanne 3D-mozeneit.

9) H3ydyeHue ycTpoiicTBa JIJisi IPOTOTUIIHMPOBAHUS.



O3HakOMJIEHHE C  YCTPOHCTBAaMHM  NIPOTOTUIIMPOBAHHUSA,  MPEIOCTABIEHHBIMH  OOYYarOIIHUMCS.
OOyuaromuecs y3HaIOT OOIIMe TPUHIIUIIBI PaOOThI yCTPONCTB, a TAKIKE KOTAa OHU MPUMEHSIFOTCS M UTO C
UX TIOMOIIBI0 MOXKHO MOTYYHTb.

10) MoaroToBKa AaHHBIX JJIs1 YCTPOHCTBA MPOTOTHIHPOBAHMSI.
[ToaroroBka 3D-Moeneid, SKCOPT AaHHBIX, MOJATOTOBKA 3aJaHUM 110 MEeYaTH.

11) IIpoTroTHNHpOBaHHE.
[IpumeneHnue ycTpoicTB npoToTunupoBanus (3D-npuHTED).

12) MocTpoeHue MPOCTPAHCTBEHHBIX CIIEH.
JlorosniHeHWe Mojenell Mo JaHHBIM a’pOPOTOCHEMKH C MOMOUIBI0 PYYHOTO MOJECIUPOBAHUS U
MOATOTOBKA K MeYaTy Ha YCTPONUCTBAX MPOTOTUITUPOBAHUSI.

13) IoaroTroBKa npe3eHTaAMid.
N3yuenue ocHOB B moAroToBke npeseHtanuu. Co3ganue npeseHTtanuu. [loaroroBka K npeacTaBieHUIO
peaIn30BaHHOTO IPOTOTHUIIA.

14) 3ammTa NpoeKToB.
[IpencraBieHue peaii30BaHHOTO MPOTOTHUIIA.



4.1. TemaTnuyeckoe NJIAHMPOBAHHE

Bcero
Ne /i Pa3nensl mporpaMMel yueOHOTO Kypca 4acoB
1 | 3uakomcrBo. Texuuka 0ezonacHocT. BBoaHoe 3ausiTue 2
(«Mensiss MHP»).
2 | Beenenne B reonnpopmMannoHubie TexHonoruu. Keiic 1:
«CoBpemMeHHblIe KapThl, Win Kak onucars 3emiaro?».
2.1. Heo6xoaumocTs kapThl B coBpeMeHHOM Mupe. Chepbl 2
MIPUMEHEHHUSI, IEPCIIEKTUBBI UCTIOIb30BAHUS KapT.
2.2 Bekropnpie nanHbie Ha KapTax. 3HakoMcTBO ¢ Be6-I'NC. 2
[IBeT kak aTpuOyT KapThl. 3HAKOMCTBO C
KapTorpaguuecKMMH OHJIaH-CEPBUCAMHU.
2.3. Cger u 1Bet. Posb nBera Ha kapte. Kak 3acTaBUTH 1IBET 1
paborath Ha ceOs?
2.4. Coznanue u myOauKanus COOCTBEHHON KapThl. 2
3 | Keiic 2: «['106aabH0e no3unuonupoBanue “Haiiin cedst 4
Ha 3eMHOM HIape”».
3.1. | Cucremsl 1100aIEHOTO TO3UIIMOHUPOBAHUSI. 2
3.2. [IpyMmeHeHre CyTHUKOB I TO3UIIUOHUPOBAHHSL. 2
4 | ®ororpadum U NAHOPAMBI.
Ucropus dpotorpaduun. dororpadus kak criocod u3ydeHus 1
4.1. OKpY>KaloIlero Mupa.
XapakTtepuctuku otoamnmnaparon. [loayyenue 2
4.2 KaueCTBEHHOTO (DOTOCHUMKA.
4.3. Co3nanue chepuueckux naHopaMm. OCHOBHbIE TOHSTHS. 2
Heo6xomumoe o6opynoBanue. TexHuka cbEMKU
chepruecKux MaHopaM pa3IndHOM anmaparypoi (Kamepbl
cMapThoHOB O€3 MTATUBOB, IU(PPOBHIE (hOTOANTIAPATHI CO
TaTUBAMU U T. 11.).
4.4, Coznanue cepuyeckux naHopam. CHivBKa MOTy4YEHHBIX 4
¢dotorpaduii. Koppekius u petyiis naHopam.
5 | OcHoBbl a3poorocbémkn. IIpumenenne BAC
(DecTMJIOTHBIX ABMAIIMOHHBIX CHCTEM) B
aspodorocrémre (Keiic 3.1: «/ly1s yero Ha camom jeJie
HY’KeH 0eCIIMJIOTHBIN JleTaTeJbHbIN anmapar?»).
51. doTorpaMMeTpHs U €€ BIUSHUE HA COBPEMEHHBIA MUP. 1




Cuenapuu cbEMKH 00BEKTOB IS TOCIETYIOLIETO
MIOCTPOCHHUS UX B TPEXMEPHOM BH/IE.

5.2.
[TpuHIUDO TOCTPOEHUS TPEXMEPHOTO N300pakeHHsI Ha
kommnbioTepe. Pabota B potorpammerpuueckom 110 —
Agisoft PhotoScan wiu ananoruanom. O6paborka

5.3. OTCHSITOTO MaTepuara.
BecnmnotHuk B reonH(popMaTHKe. Y CTPOMCTBO U

5.4. IIPUMEHEHHE JPOHA.

5.5. Texauueckue ocooennoctu BITJIA.

5.6. [Munoruposanue BIUIA.
Hcnonp3oBanne OSCIMIOTHUKA TSI ChEMKH MECTHOCTH.

5.7.
Boznukatonue npo6iems! npu co3aanuu 3D-mozaeneit.

5.8. CriocoObl pelakTHPOBaHMsI TPEXMEPHBIX MOJETIEH.
TexHOoJIOrnu MPOTOTUIIUPOBAHUS. Y CTPOMCTBA JJIsT
BOCCO3/IaHUA TPEXMEPHBIX Mojieneit. Pabora ¢ 3D-

59 IIPUHTEPOM.
dusnueckue U XMMUYECKHe CBOMCTBA MiacTuka ais 3D-

5.10. | npunrepa. [leyaTs TPEXMEPHOM MOIEH IIKOJIBL.
Keiic 3.2: «I3MeHeHHne cpeabl BOKPYT HIKOJIbI».

6.1. Pa6ora B [10 ans py4HOro Tp€XMepHOIro MOIEIUPOBAHUS
— SketchUp uiu aHanoruyHom.

6.2. DkcnopTupoBaHue TpEXMEpHBIX (ailnoB. [IpoexTupoBanue
COOCTBEHHOM CIICHBI.

6.3. ITedats Mmonenu Ha 3D-npunTepe. Odhopmienue
TPEXMEPHO BEMIECTBEHHON MOIEIIH.

7 [TonroToBka 3alUThI IPOEKTA.

8 3aimra npoeKToB.

3axnrounTtenbHoe 3aHaTue. [loaBeaenre nToros paboThl.
[Tnans! mo nopadotke.




Keiichbl, BXoasiiue B
nporpamMmmy

Kparkoe cogepxanue

Keiic 1. CoBpemenHbIe
KapTsl, win Kak onucate
3emitr0?

Kelic 3HakoMuT 00y4aromuxcs ¢ pa3HOBUIHOCTSIMM JaHHbIX. Pemas
3ajjauy Kekca, 00ydJaronmecs IpoXoasiT CISAYIOINEe TEMAaTHKH:
KapThl U OCHOBBI UX ()OPMHUPOBAHUS; U3YUYCHHE YCIOBHBIX 3HAKOB U
IIPUHLIMIIOB UX OTOOpaXEHUs Ha KapTe; CUCTEMbI KOOPAUHAT U
IIPOEKIUH KapT, UX OCHOBHBIE XaPAKTEPUCTUKU U BO3MOXKHOCTH
NPUMEHEHHS; MacIuTal U JIp. BCHOMOTaTeIbHbIE HHCTPYMEHTHI
(bopMHpOBaHUS KapThl.

Keiic 2. I'mobansHOE
MMO3UIIMOHUPOBAHUE
«Hatinu ce0st Ha 3eMHOM
mape.

HecMoTtpst Ha TO, 4TO HABUIaTOPHI U CIIOPTUBHBIEC TPEKEPHI CTAIIN
HEOTHhEMJIEMOH YaCThIO HAIIeH JKU3HU, MaJIO KTO 3HAET MPUHIIUI UX
pabotsl. [poiias keiic, ooyqarommecs y3uaot npo ['JIOHACC/GPS
— MPUHIUIBI paOOTHI, HICTOPHIO, COBPEMEHHBIC CUCTEMBI,
npuMeHeHue. [Ipumenenue norrepos. Busyannsanus TEKCTOBBIX
JaHHBIX Ha KapTe. Co31aHue KapThl UHTCHCUBHOCTH.

Keiic 3.1.
AspodoTocrémka. «Jls
Yero Ha caMoM Jiefie
HY’K€H OEeCTIMIIOTHBII

JeTaTeIbHbINA anmnapar?».

Keiic 3.2. Usmenenune
Cpebl BOKPYT IIKOJIBI.

OO0BEMHBIN Keiic, KOTOPBIHM MO3BOJUT 00YYaIOLIMMCS OCBOUTD
MOJIHYIO TEXHOJIOTHYECKYIO LIETI0UKY, UCIIOIb3YEMYIO
KOMMEPYECKUMHU KOMITAaHUSAMHU. Y CTPOMCTBO U MIPUHLIUIIBI
¢yukuuonuposanust BITJIA, OcHOBBI pOTO- U BUIEOCHEMKH U
npuHIUIoB nepenayn nHpopmanuu ¢ BITJIA, o6paboTka JaHHBIX C
BILJIA.

[Iponomxkenune keiica 3.1. OOyuaromuecs, UMest B CBOEM
pacropsKeHNUH 3JIEKTPOHHYI0 3D-MOAemb MIKOJIbI, TPOAOIIKAIOT
BHOCHTH U3MCHECHHSI B IPOYKT C IEJIbIO OJIaroycTpolicTBa paiioHa.
OO0yuatoniyecs Ipoa0JKAIOT COBEPIIEHCTBOBATH CBOM HaBbIK 3D-
MOJIEJTMPOBAHUS, 3aBEpIIasi IPOEKT.

4.2.4. MaTtepuaabHO-TEXHUUECKHUE YCIIOBUS pealn3alil OCHOBHON 00pa3oBaTesbHOI IporpaMMsl (110
CyTH, 00beIMHEHHE BCEX PECYPCOB, MPONMUCAHHBIX B Kelcax)
Crnincok o0opynoBaHuUs

Ne i/ HaumeHoBaHue Kparkne Texunueckue Ea. m3m. | Koua-
XapaKTePUCTHKHI BO
1 [ Komnbiorepuslii knace UKT
1.1. M®YV (mpunrep, ckaHep, KOIUp) Munumanbhsle: GopmaT A4, IT.
Ja3epHbIH, 4/0. 1
1.2. HoyTt0yk HacTaBHUKA C HoyTt6yxk: IIT.
peyCTaHOBIEHHON MIPOU3BOIUTENIBHOCTH Tpolieccopa
OTIEPAIIMOHHON CUCTEMOH, (o Tecty PassMark — CPU
0(pHCHBIM TPOTPAMMHBIM BenchMark
obecrieyeHneM http://www.cpubenchmark.net/): ne
meHee 2000 enuHMII;
00BEM OTIEpaTHUBHOM MaMSTH: HE
Mmenee 4 I'6;
00bEM Hakonutenss SSD/eMMC: e
Mmenee 128 I'6;
I1O mns mpocMoTpa u
pelaKTUPOBAHMSI TEKCTOBBIX 1




AOKYMCHTOB, 3JICKTPOHHBIX Ta6JII/II_I
Y MPE3EHTALNI pacCIpOCTPAHEHHBIX
dopmaros (.odt, ,txt, .rtf, .doc,
.docx, .ods, .xls, .xlIsx, .odp, .ppt,

.pptx).

1.3.

HoyT0yk ¢ nmpenycTaHOBIEHHOM
ONepalOHHONW CUCTEMOMH,
O(UCHBIM TIPOTPAMMHBIM
obecneueHneM

Hoyr6yk:

He Hwke Intel Pentium N (v Intel
Celeron N), e muxe 1600 MTI'1,
1920x1080, 4Gb RAM, 128Gb
SSD;

MIPOU3BOIUTENBHOCTH MPOIIEcCcopa:
He menee 2000 equHuAIL;

[1O ans mpocmotpa u
PETAKTHPOBAHUS TCKCTOBBIX
JIOKYMEHTOB, 3JIEKTPOHHBIX TaOJIHII
U IIPE3EHTALNN pacIpOCTPaHEHHBIX
dbopmaros (.odt, ,txt, .rtf, .doc,
.docx, .ods, .xls, .xIsx, .odp, .ppt,

.pptx).

10

1.4.

I/IHTepaKTHBHHﬁ KOMIIJICKC

KosraecTBo 0HOBpEMEHHBIX
Kacaunii— He meunee 20.

YPpok TexHo10run

2.1.

AnuTHBHOE 000pYyIOBAaHUE

2.2.

3D-o060pynoBanue (3D-
IPUHTEP)

MuHuManbHbIE:

Tun npunTepa: FDM;

Mmatepuan: PLA,

paboumii cTOJI: ¢ HOJOTPEBOM;
pabouast obnacts (XYZ): ot
180x180x180 mm;

CKOpOCTb neuvatu: He Menee 150
MM/CEK;

MUHUMAaJbHAas TONIIUHA CTIOS: HEe
oonee 15 MKM;

¢dbopmar daitnos (ocHoBHbIe): STL,
OBjJ;

3aKpPBITHIA KOPITYC: HAIMYHE.

2.3.

[Tnactuk nns 3D-npunTepa

TonmuHa mracTukoBo HutTH: 1,75
MM;

marepuai: PLA;

BEC KaTylmku: He MeHee 750 rp.

15

2.4.

ITO nns 3D-monenupoBaHus

OO6navyHbIif THCTPYMEHT
CAIIP/ACYVII, oxBaThIBarOIIHH
BECh MPOIECC PAOOTHI C U3ICTHSIMH
— OT MPOEKTUPOBAHUS 10
HW3rOTOBJICHUA.

JlononHuTENbHOE 000PYIOBaHHE




2.5.

[IIiem BUpTYyaIbHOU
pEAIbHOCTH

Oo01ee pasperieHne He MEHEe
2160x1200 (1080x1200 nst
KaXKJI0TO TJ1a3a), yroj o03opa He
menee 110;

HaJM4ue KOHTPOJIJIEPOB — 2 IT.;
HaJIM4Yue BHEIIHUX JaTYUKOB — 2
IIT.;

pa3zbEM IS TOKITIOYCHHUS
HAYIIHUKOB: HAJIMYKE,
BCTpPOEHHAsl KaMepa: HaJln4ue.

KOMIIJICK
T

2.6.

[lITatuB mus KperieHus
0a30BbIX CTAHLUI

KommiexT u3 1ByX IITaTHBOB.
CoBMECTHMOCTB CO IIJIEMOM
BUPTYyaJIbHOU peaibHOCTH, 11.2.3.1.

KOMIIJICK
T

2.7.

Hoyt6yk ¢ OC nns VR-nuiema

KomnmuecTBo siaep npoueccopa - He
MeHee 4

TakToBast yacToTa mporeccopa - He
menee 2500 MI'g

Buneokapra - e Hmke Nvidia GTX
1060, 6 I'6 BueOnaMsITh

O0bem onepaTUBHON MaMATH - HE
MeHee 8 10.

2.8.

MHoroImoms30BaTeIbCKast
CHUCTEMa BUPTYaJIbHOU
pPEaNbHOCTH C 6-KOOPANHATHBIM
OTCJICKUBAHUEM MOJI0KESHHUS
MIOJIb30BaTelICH

TpeboBanus k cucreme
BUPTYaJIbHOW PEabHOCTH:
noJiiep>kka MOOMIIbHBIX IIJIEMOB
BUPTYAJIbHOW PEAIIbHOCTH IO
ynpasinenuem OC Android;
MOJJIEPKKA YIIPABIISIOLINX
KOHTPOJJIEPOB C BO3MOKHOCTBIO 6-
KOOPJMHATHOTO OTCJIC)KUBAHUS
II0JIO’KEHHUS B IPOCTPAHCTBE;
TEXHOJIOTHS MOJHON KOMIIEHCALUH
nara (anti-latency): nzobpaxenue
JIOJKHO BBIBOJUTHCS JJISl TOUEK, B
KOTOPBIX OKa)KyTCsl JIEBBIM U
MpaBbIi TJ1a3a MOJIb30BATENS Yepe3
BpEMs1, KOTOPOE JI0JKHO NIPOUTH C
MOMEHTa Hayajia OIpe/ieIeHUs
MECTOTIOIOKEHHUSI Ii1a3
II0JIB30BATENS 10 MOMEHTA
OKOHYaHUS BBIBOJA U300pakeHU. ;
IJIOLIA/1b OTCIIEKUBAHUS
MoJIb30BaTeNe — He MeHee 16 KB.
M;

KOJIMYECTBO MOJIb30BaTeNeii — He
MeHee 3 yel.

TpeboBanus k cucreme
OTCIIC)KUBAHHUS TIOJIOKCHHS
MoJIb30BaTeNel (TPEKUHTa):

THI CUCTEMBI OTCJIC)KUBAHUS: 6-
KOOpJAMHATHAs cUCTeMa
OTCJIC)KUBAHMSI;

Komm.




00K BEC OTHOTO YCTPOUCTBA
TpekuHra — He 6oiee 20 T;
TEXHOJIOTHS: ONTHUKO-
WHEPLUUATbHBIA TPEKUHT, aKTUBHBIE
MapKephbl, paboTaoIIKe B
nH(ppaKpacHOM JHAINa30HE;

yrona 0030pa ONTUYECKOU CUCTEMBI
— He MeHee 230 rpanycos;

BpEMSI OTKIIMKA CUCTEMBI TPEKUHTA
— He OoJtee 2 Mc;

pa3MeleHne CEHCOPOB: Ha OOBEKTE
OTCJIC)KUBAHUS,

CEHCOPBI, UCTIOJIb3YEMbIE JITIs
OTCJIC)KUBAHUS IUIEMOB
BHUPTYaJIbHOU PEATbHOCTH U JIJIS
OTCIIC)KUBAHUS TBUKEHHUHN PYK
[0JIb30BaTENICH, JOJKHBI OBIThH
UJCHTUYHBIMU U
B3aMMO3aMCHSICMBIMU,
pa3MelieHne aKTUBHBIX MapKEPOB:
HaTOoJIbHOE;

BCE KOMIIOHEHTBI CUCTEMBI
TPEKUHTA JJOJHKHBI MOHTHPOBATHCS
Ha 1071, 0e3 HeoOX0IUMMOCTH
MOTOJIOYHOTO/HACTEHHOTO
MOHTaa,

HAJIMYHE CEHCOPOB B COCTABE
€IMHOTO YCTPONUCTBA TPEKHUHTA!
aKCelepoMeTp, THPOCKOTI,
ONTUYECKUH CEHCOP;

9acTOTa OTCIICKUBAHUS TTOJIOKECHHS
TMOJIb30BaTES:

- akcenepomeTp: He meHee 2000
BBIOOPOK/C;

- rupockon: He MeHee 2000
BBIOOPOK/C;

- OITUYECKHN ceHcop: HE MeHee 60
BBIOOPOK/C;

MOTPEIIHOCTh OTCIIEKUBAHUS
MTOJIOKEHHSI TTOJTb30BATEIS B
MPOCTPAHCTBE HAa TUIOMIAIU 6 M X
6 M — He Oosee 10 MmMm;
MUHUMAaIbHOE KOJIUYECTBO
MOJTb30BATENICH, TIOJIEP)KUBAEMOE
CUCTEMOU TpEKHHTa, He MeHee 3
qelt.

TpebGoBaHusI K TOKA3aTEISM
XpaHEeHUs!, TPAHCTIOPTUPOBKHU U
HaCTPOMKH:

BpEMS TIOJTHOTO pa3BEPTHIBAHUS U
HACTPONKH CUCTEMBI JJIs TUIOMIA N




oTciexuBanus 16 kB. M —He Goiee
90 MuH;

HE00XO0AMMOCTh KAIHOPOBKH B
nporiecce SKCIUTyaTaud —
OTCYTCTBYET;

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

TpeboBanus k criocodam
YIPaBJICHUS] HHTEPAKTHBHBIMH
MOJICIISIMH:

HOAJEPIKKA 6-KOOPAUHATHOTO
OTCICKHUBAHUA ITOJIOXKCHUA
YIPABJISIOIIUX YCTPOUCTB B
HPOCTPAHCTBE.

TpeboBanust kK mporpaMMHOMY
obecrieueHuto:

MOJIJIEP’KKA CUCTEMOM TPEKUHTA
OTIepalIMOHHBIX cucTeM: Windows,
Android,

MIpeI0CTaBIEHNE HEOTPAHUYEHHOU
10 BPEMEHH UCTIOIb30BaHUS
MPOCTON (HEUCKITFOUUTEITLHOM )
JUIICH3UN HA KOMMEPUYECKOe
HCIOJIb30BaHUE IPOTPAMMHOTO
o0ecre4yeHns CUCTEMbI TPEKUHIa Ha
oxuH 1ureM ¢ OC Android
(6eccpounast nuieH3us ) — 3 MIT.

OO6mme TpeboBaHUA:

HaJIn4re MOOMIIbHBIX IIJIEMOB
BUpTyaibHOU peanbHOCTH Oculus
Go i aHajaor — 3 mT.;
HaJIM4YKMe KOMILIEKTa IPOBOIOB U
3apsTHBIX YCTPOMCTB /ISt
6ecriepeOoitHON PabOTHlI.

2.9.

dororpammerpuyeckoe [10

1O st 06paboTKM H300pakeHu U
orpeniesieHus: POpPMBI, pa3MepoB,
TIOJIO’KEHMSI U MHBIX XapaKTePUCTUK
00BEKTOB Ha MIOCKOCTH WU B
IPOCTPAHCTBE.

2.10.

KBanpokonrep Mavic Air

KommnakTHBII KBapoKONTED €
TPEXOCEBBIM CTAOMIIN3aTOPOM,
kamepon 4K, MakcuMaIbHOU
JAJIBHOCTBIO IIEpejaun He MEeHee 6
KM.




KBanpoxonrep ¢ kamepoii, Bec HE
6omee 100 r B cOope ¢
MPONEIVIEPOM U KaMEPOW;

2.11. ONTHUYECKUHN JATYUK ONPECICHHS
MO3UITUN — HAITNYHE;
BO3MOXXHOCTh YJAJIEHHOTO

KBanpoxonrep DJI Tello IIPOrpaMMHUPOBAHMSI — HaJIMYHE. IIT. 3
3 | Meana3ouna
3.1 | ®oroanmapar ¢ 0ObEKTUBOM KomuyectBo 3¢ hekTnBHBIX IT.
nuKcesnel — He meHee 20 MiH. 1
3.2 | Buneokamepa [Tnanmmer (s oOecnieueHust IIT.

COBMECTUMOCTH ¢ 11 2.3.6) ¢
MIPUMEPHBIMH XapaKTEPUCTUKAMMU:
JUaroHalib/paspelieHre: He MeHee
2048x1536 nukceneii,

JIMaroHajab dKpaHa: He MeHee 9.7";
BcTpoeHHas namsaTh (ROM): He
menee 32 I'b;

pasperienue GoToKaMephl: He
meHee 8 M,

Bec: He Oonee 510 1;

BBICOTA: He Ootee 250 MM. 1

3.3 | Kapra namstu st O06bEm namsiTu — He Menee 64 10, IIT.
¢doToanmapara/BuacoKaMephbl kyacc He Huxe 10. 2

34 | llltaTtus MaxkcuMmanbHasi Harpy3ka: He 6oJee IIT.
5 KT}
MaKCUMaJIbHasl BEICOTA ChEMKH: HE

MmeHee 148 cm 1

4.2.5. UnpopMallMOHHO-METOIMYECKHE YCIOBUS pealn3alliid OCHOBHOW 00pa3oBaTeIbHON MPOTrpaMMbl
OCHOBHOT0 00111er0 00pa30BaHusl (CIMCOK BHEHUIHUX METOJ]. MaTepUajoB) (CCbUIKM Ha JIOI. MaTepHUaIbl
— MPONKCHIBaeM B Kelicax)

Crycok UCTOYHUKOB JINTEPATYPHI:

1. AnmazoB, .B. COOpHHUK KOHTPOJBHBIX BOIPOCOB MO JUCHUILIMHAM «AspodoTorpadusy,
«AsrpochEMKay, «AdpokocMuueckre MeToibl chbéMok» / U.B. Anmasos, A.E. AntseiHoB, M.H.
CeBacthsaHoBa, A.®. Crenenko — M.: m3g. MUUI'AuK, 2006. — 35 c.

2. baesa, E.IO. OOmme BOmpochkl TPOSKTHPOBAHWS M COCTABICHHUS KapT IS CTYISHTOB
cneunanbHocTu «Kaprorpadus u reoundopmatuka» / E.JO. baesa — M.: uzn. MUNT'AuK,
2014. — 48 c.

3. Makapenko, A.A. VYyeOHoe mocobMe MO KypCOBOMY IPOEKTHUPOBAHUIO IO KypCy
«Obmereorpapuueckue kaptel» / A.A. Makapenko, B.C. Mouceesa, A.JI. CremaH4eHKo 1o
o0mieit pepakiueit Makapenko A.A. — M.: m3g. MUUT'AuK, 2014. — 55 c.

4. Bepemaka, T.B. Meroaudyeckoe mocobue mo MCIOJB30BAHUIO TOMOTpaGUUECKUX KapT IS
OLIEHKHU 3Kosoruyeckoro cocrostuus Teppuropuu / T.B. Bepemaka, Kagaes I''A. — M.: u3n.
MUUTI'AuK, 2013. — 65 c.

5. Penpko, A.B. ®otorpaduueckue mpoueccsl perucrpauuu uHpopmammu / A.B. Penbko,
Koncrantunosa E.B. — CI16.: uzn. IIOJIMTEXHUKA, 2005. — 570 c.

6. Kocunos, A.I'. Teopust u nmpakTuka HUPpoBoi 00pabOTKK H300paxeHui. [lucTaHIMOHHOE
30HAMpPOBaHUE W reorpapuueckre MHGOPMAIMOHHBIE CHUCTEMBl. YueOHoe mocobue / A.l.
Kocunos, N.K. JIypse nox pen. A.M.bepassata — M.: uzn. Hayunsiit mup, 2003. — 168 c.



10.

11.

12.

13.

14.

15.
16.
17.
18.

19.
20.

PanguonokaiyioHHble CUCTEMbI BO3AYIIHON pa3BelkH, AeMNpUpPOBAHUE PATUOIOKAIIMOHHBIX

uzoopaxenwuii / mop pex. llkonpaoro JI.A. — u3n. BBUA um. mpod. H.E. XKykosckoro, 2008.

—530c.

Kuenko, FO.I1. OcHOBBI KOCMUYECKOTO MPUpOAoBeaeHus: YueOHuK 17 By30B / FO.I1. Kuenko

— M.: u3n. Kaprreouentp — I'eonesuznar, 1999. — 285 c.

WBanos, H.M. bannucTika u HaBuranus KOCMUYECKHX anmnapaToB: Y4eOHUK JIJIS By30B — 2-€

u3 ., nepepad. u pon. / H.M.MBanos, JI.H. JIsicenko — M.: u3na. JIpoda, 2004. — 544 c.
Bepemaka, T.B. Metoanueckoe mocodue mo Kypcy «IKOJOTHUECKOe KapTorpapupoBaHUe)

(;maboparopusie padotsl) / T.B. Bepemakosa, 1.E. Kyp6aroBa — M.: u3n. MUUT'AuK, 2012.

—29c.

WpanoB, A.I'. Mertoauueckue ykazaHHs IO BBIIOJHEHHUIO JIAOOPaTOPHBIX paboOT Mo
mucuuunae  «udposast kaprorpadusi». ns crTyneHTOB 3 Kypca MO HampaBJICHUIO
noarotoBku «Kaprorpadus u reournpopmaruka» / A.I'. UBanos, C.A. Kpbsutos, I'.U. 3arpebun
— M.: u3a. MUUT'AuK, 2012. — 40 c.

NBanoB, A.I'. Atmac kaprorpadudeckux NpOEKIMK Ha KPYIHBIE peruoHbl Poccuiickoit
Oenepanun: yueOHO-HarmsiiHoe winanue / A.I. MBanos, .M. 3arpebun — M.: wu3nm.
MUUTI'AuK, 2012. — 19 c.

[Terenmun, A. 3D-monemupoBanme B SketchUp 2015 — oOT mpocToro K CIOXKHOMY.

Camoyuutens / A. Tlerenun — u3a. IMK Ilpecc, 2015. — 370 c., ISBN: 978-5-97060-290-4.
Beictpo, A.1O. [lpumenenne reonH(OPMAIMOHHBIX TEXHOJOTUH B JIOTMOJHUTEIHLHOM

HIKOJILHOM oOpa3oBanuu. B cOopHuke: Dkojorus. OxkoHomuka. Mudopmartuka / A.IO.

breictpos, A.C. Jlyouun, C.C. I'py3ne, M.B. Auapees, [1.0. dpsira, @.B. llkypos, 10.B.

KonocoB — PoctoB-na-Jlony, 2016. — C. 42-47.

GISGeo — http://gisgeo.org/.

I'C-Accommanuu — http://gisa.ru/.

GIS-Lab — http://gis-lab.info/.

[Topran BHE3E€MHBIX JTAHHBIX
http://cartsrv.mexlab.ru/geoportal/#body=mercury&proj=sc&loc=%280. 17578125%2C0%29
&zoom=2.

OSM — http://www.openstreetmap.org/.

beictpos, A.IO. ['eokBanTyM TynkuT. Meroauuecknii

uHcTpyMeHTapuil HactaBHuKa / A.}O. BeictpoB, — Mocksa, 2019. — 122 c., ISBN 978-5-
9909769-6-2.
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