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l. MosicHuTEeNLHAA 3aNMUCKA

Pabouas nmporpamma MOIU(pHUIIMPOBaHA, COCTABICHA HA OCHOBAHUH CIIEIYIONINX JOKYMEHTOB:

1. ®epepanbHOrO TOCYIAapCTBEHHOIO 00pa3oBaTENIbHOTO CTAaHIApTa OCHOBHOTO  OOMIETro
obpazoBanus (IIpuka3z Muno6puayku Poccun ot 17.12.2010 Nel189)
2. OcHoBHO#1 oOpa3oBarensHO# iporpammbl MAOY «HoBozaumckas COIy;

3. ABropckoii nporpammsl niegaroros beictpoBa A.1O., @omunsix A.A. «I'eonHpopmManroHHbIe
TEXHOJIOTHUI

Yyebnoro miana MAOY “Hoso3zaumckas COIL” na 2023-2024 yueOHblii TOS;

[Tonoxenus o padoueit mporpamme MAOY «Hoozaumckast COLL»

ok

AKTYalbHOCTB: CETOJHS TE€OMH(OPMAIMOHHBIE TEXHOJOTMH CTald HEOThEMJIEMOW YacThiO Halei
AKHU3HH, JIIOOOH COBPEMEHHBIN YEJIOBEK IO0Jb3YeTCs] HaBUTALMOHHBIMU CEPBUCAMM, NMPUIOKEHUSAMU IS
MOHHUTOPHHTA O0IIECTBEHHOTO TPAHCIIOPTA U MHOTUMHU JIPYTUMH CEPBUCAMH, CBSI3aHHBIMH C KapTaMu. JTH
TEXHOJIOTUM HCIIOJB3YIOTCA B COBEPIIEHHO pAa3IMYHbIX c¢epax, HauuHas OT pearupoBaHUs IpU
Ype3BBIUANHBIX CHUTYyallUsIX W 3aKaH4yuBas MapkeTHHroM. Kypc «l'eomH(OpManmoHHBIE TEXHOJIOTHH»
HO3BOJIsIET Cc(HOpPMUPOBATh Yy OO0YyYaroOIUXCAd YCTOMUMBYIO CBsSI3b MEXIY HH(OPMAIMOHHBIM U
TE€XHOJOTMYECKUM HAIpPaBJIECHUSIMU HAa OCHOBE pEAlbHBIX IPOCTPAHCTBEHHBIX JAHHBIX, TAaKUX Kak
a’pooTochEMKa, KOCMUYecKast ChEMKa, BEKTOPHBIE KapThl U IP. DTO NO3BOJIUT 00yYArOIUMCS MTOJIyYUTh
3HaHUS MO HUCMOJIb30BAHUIO F€OMH(MOPMAIIMOHHBIX MHCTPYMEHTOB U MPOCTPAHCTBEHHBIX JAHHBIX JUIS
HNOHUMAaHMS U U3y4YEeHUsI OCHOB YCTPOHCTBA OKPY’KAIOIIEr0 MUpa U NPUPOAHBIX sABIeHUNA. O0yydaronuecs
CMOTYT pPEaJM30BbIBATh KOMAaH/IHBIE NPOEKTHI B Cdepe HCCISNOBAHHUS OKPYXKAIOIIEr0 MHUpa, HadaTh
UCIIOJIb30BaTh B MOBCETHEBHOM XKM3HM HABUTALIMOHHBIE CEPBHUCHI, KOCMUYECKHE CHUMKH, HJIEKTPOHHbBIE
KapThl, COOMPATh TaHHBIC 00 00BEKTaX Ha MECTHOCTH, CO3/1aBaTh 3D-00bEKTh MECTHOCTH (KaK OTACIbHBIC
3/1aHUsL, TaK U LeJble Topoja) U MHOTO€ JAPYToe.

Kaaccndukanmus nporpaMmepl: TEXHUYECKAS.

HamnpagsienHnoctn o0pa3oBaTebHOM NPOrpamMMbI: oOpa3oBaresibHas nporpamma
«"eonH(popMaIIMOHHBIE TEXHOJIOTHH» SBISIETCS 00111€00pa30BaTeIbHONW MPOTpaMMON IO TPEAMETHOM
001acTH TeXHOJIOTUs1, UH(QOpMaTHKa, reorpadus, reoMeTpus U pu3nKa.

DOYHKUHMOHAJIbHOE NPeIHA3ZHAYeHHEe MPOTrPaAaMMbI: IPOEKTHAS.

®opma OpraHu3anyu: rpynnoBas.

AKTYaJIbHOCTDb M OTJINYHMTEJIbHbIe 0COOEHHOCTH MPOTrPaMMBbI

HoBu3Ha mporpammbl 3akjr04aeTcsl B CO3AaHUN YHUKAIBbHOM 00pa3oBaTelbHOM cpelibl, (opMUpyroIeit
IPOEKTHOE MBIIUIEHNE 00YyUYaoIUXCsl 33 CUET TPAHCISALUU IPOEKTHOTO Coco0a AesTeIbHOCTH B paMKax
pelLIeHNsI KOHKPETHBIX MPOOJIEMHBIX CUTYAIH.

AKTyallbHOCTh TpOrpaMMbl OOYCIIOBJI€Ha TeM, 4YTO paboTa HajA 3aJadyaMM B paMKax IPOEKTHOU
NesITeIbHOCTH (POPMHUPYET HOBBIN TUI OTHOILIEHUS B paMKaX CUCTEMBI «IIPUPOAa — OOILIECTBO — UYEJIOBEK
— TEXHOJIOTUW», OTIPEAEIISAIOINN 00513aTEIbHOCTD IKOJIOTMYECKO HOPMUPOBKH MTPU OpraHU3aUuH JTH000MH
NeSITeIbHOCTH, YTO SIBJISETCS MEPBBIM IIaroM K (POPMUPOBAHMIO «IOKOJIEHUS PAa3BUTUS», SBISIOIIETOCS
TPEHJIOM Pa3BUTHSI COBPEMEHHOTO OOIIECTBA.

[Iporpamma npennosnaraer GopMUpoBaHUE Y O0yUYarOIIMUXCS MPEICTABICHUN O TeHACHIUAX B Pa3BUTUHU
TeXHUUeCcKoH cepbl. HOBBIN TEXHO-TTPOMBIIITIEHHBIN YKIIa]l HE MOXKET ObITh IOJI0’KEH B popMaT oO1iecTBa
pa3BUTHS TOJBKO Ha OCHOBAHWM HOBH3HBI (PU3MUYECKMX MPUHIUIIOB, HOBBIX TEXHMYECKUX DPELICHUN U
KJIACTEPHBIX CXEM B3aUMOJIEHCTBUS HA MOCTUHYCTPHAILHOM 3Talle pa3BUTHUS COLIMYMa, a UJies Pa3BUTHUS
o0111ecTBa HEMPEI0KHO BKIIIOYAET B ce0s1 TEHACHINIO K OOPETEHUIO COHAPABIEHHOCTH aHTPOIIOT€HHBIX
(bakToOpoB, 3aKOHOB pa3BUTUsI OMOC(EPHI U KYJIBTYPHOTO Pa3BUTHSL.

[lenarornueckas 1enecooOpa3HOCTb 3TOM MPOrpaMMBbl 3aKJIFOYAETCS B TOM, YTO OHA SIBJISIETCS LIETOCTHOM
U HENpPEPHIBHOM B TEUEHHE BCEro Ipoliecca 0OydeHMs] W TMO3BOJSET O00ydarolleMycsl miar 3a IaroM
packpeIBaTh B cebe TBOPYECKHE BO3MOXKHOCTHM M CAMOPEAIM30BBIBATHCS B COBpEMEHHOM Mmupe. B
IpoLecce H3Y4YEHMsI OKpYXarollero Mupa oOydaroliuecs MOoJay4yaT OMOJIHHUTEIbHOE OOpa3oBaHHE B
o0nacti UHQOPMATHKH, reorpapuu, MaTeMaTHKU U (PUHKH.



OTnuuuTenbHONM OCOOEHHOCTBIO JIAaHHOW MpPOrpaMMbl OT YXKe CYIIECTBYIOUIMX 00pa3oBaTeNbHbIX
nporpaMM sIBIISIETCSt €€ HANpaBIEHHOCTh HA pa3BUTHE OOYYAIOIIMXCS B TMPOCKTHON AESITENThHOCTU
coBpemeHHbIMH MeToiukaMu TPU3 1 SCRUM ¢ nmomoIpio COBpEeMEHHBIX TEXHOJOTUH U 000pYyI0BaHUS.
Bo3zpact obyuarommxcsi: oOydaromuecs 7-11 kimaccos.
Cpoku peaju3anuu nporpaMmmal: 67 gacos. 1 rox o0yuenus 34 yaca, BTopoii rog oOyuenus 33 daca
Hamosnsiemocts rpynmn: 15 yenosexk.
Pesxxum 3ausaTHii: no 1 akageMUyecKuii 4ac B HEIEIIO.
DopMbI 3aHATHH:

- paboTa HaJl pelIeHeM KeicoB;

- 1a00PaTOPHO-TIPAKTUYECKUE PAOOTHI;

- JICKIIUU;

- MacTep-KJIaccChl;

- 3aHATHU-COPEBHOBAHUS;

- BKCKYpCHH;

- IPOEKTHBIE CECCUU.

MeTtoabl, HCIIOJIb3yeMble HA 3AHATHAX:

- npakTHieckue (yrnpaxHeHUs, 3a]1a4H);

- cloBecHBIE (pacckas, Oeceqa, MHCTPYKTaX, YTCHHE CIIPABOYHOM JIUTEPATYypPhl);
— HarJsIIHbIE (IEMOHCTPAIM MYJIbTUMEIMHHBIX MTPpe3eHTalHid, poTorpadun);

— po0sieMHbIE (METO/bI MPOOJIEMHOIO H3JIOKEHUs1) — O0O0ydaromuMces AaéTcs 4acTb T'OTOBOIO
3HAHHUS;

- IBPUCTUYECKUE  (YaCTUYHO-TIOMCKOBBIE) —  OOydaroLIMMcs MpeAocTaBisieTcs  OoJiblias
BO3MO>KHOCTb BbIOOpA BapUAHTOB;

— UCCIIEI0BATEIbCKUE — O0YUaIOIIMECcs: CaMU OTKPBIBAIOT U UCCIIEAYIOT 3HAHMUS;

- WUTIOCTPaTUBHO-00bSICHUTEIbHBIE;

— penpoaAyKTHUBHBIE;

- KOHKpETHbIe M aOCTpaKTHblE, CHHTE3 W aHalMu3, CpaBHEHHe, 00oOIIeHHe, abcTparupoBaHHe,
KJIacCU(pUKaIUs, CHCTEMaTU3allUs, T. €. METObl KaK MBICIIUTEIbHBIE OTIEpaIIHH;

— WHAYKTHUBHbIE, IEAYKTUBHBIE.

1.1.1. Ienn 1 3anqa4n peaju3anuy OCHOBHOM 00pa30BaTeJIbHOI NMPOrpaMMbl OCHOBHOI'O
00111er0 00pa3oBaHuA

He.]'lbl BOBJICUCHHEC O6y‘IaIOHII/IXC$I B IMPOCKTHYIO ACATCIbHOCTD, pa3pa60TKa HAaY4YHO-UCCICOO0BATCIIbCKUX
" MHXXCHCPHBIX IMPOCKTOB.

3anaum:

obyuarowue:

. npuoOpeTeHne 1 yriryOoJIeH!ue 3HaHU OCHOB IPOSKTHUPOBAHUSI M YIIPABJICHUS TPOCKTaMU;

. 03HAKOMJICHHE C METOJaMH U MTpruéMaMu cOopa U aHann3a HHPOpMaIuy;

. o0ydeHuEe TPOBEICHHUIO WCCIICIOBAHMM, TPE3CHTAIMH W MEXIPEIMETHOW IMO3UIIMOHHON
KOMMYHUKAaIWH;

. 0o0ydeHue paboTe Ha CIeIUATH3NPOBAHHOM 00OPY/IOBAHHUH U B TIPOTPAMMHBIX CPEIax;

. 3HAKOMCTBO C XapA-KOMIIETEHIUSMHU (T€OMH()OPMAIMOHHBIMH), TO3BOJSIOMIUMU MPUMEHSThH

TCOPCTUUCCKHUEC 3HAHHNA Ha IMMPAKTUKE B COOTBETCTBUU C COBPEMCHHBIM YPOBHEM Pa3BUTUA TEXHOJIOTHIA.
passusarounjue:.

. (bopMHpOBaHUE UHTEPECa K OCHOBAM M300peTaTeNIbCKON e TEIbHOCTH;
. pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH M KPEaTHUBHOTO MBIIIUICHUS;
. npuodpereHue oneiTa ucnoib3oBanus TPU3 npu popmupoBaHUU COOCTBEHHBIX UJIEH U PEIICHU;



. dbopMHUpOBaHHE TOHUMAHUS TPSIMOM W OOPATHOW CBS3M IMPOCKTAa M CPEAbl €ro pealn3allvu,
3aJ10’KEHHE OCHOB COITMAILHOM M DKOJIOTHUYECKON OTBETCTBEHHOCTH;

. pa3BUTHE T€ONPOCTPAHCTBEHHOTO MBIIIIJICHHUS;

. pa3BUTHE COQPT-KOMIICTCHIIUH, HEOOXOAMMBIX JIJIsi YCIENIHOW paboThl BHE 3aBHUCHMOCTH OT
BBIOpAaHHOU TTpodeccum.

socnumamesnbHule:.

. (dbopMHpOBaHUE MIPOSKTHOTO MUPOBO33PEHUS  TBOPUYECKOTO MBIIIIICHUS;

. (dbopMUpOBaHHE MUPOBO33PEHUS IO KOMIUJICKCHOM OIICHKE OKPYKAIOIIET0 MUpa, HapaBIeHHON Ha
€ro MO3UTHBHOE H3MCHEHHUE,

. BOCTIMTaHHE COOCTBEHHO! MO3UIIMU 1O OTHOIICHUIO K JEATEIILHOCTH U YMEHHUE COMOCTABIIATH €€ C
JIPYTUMH TTO3UIMSIMHA B KOHCTPYKTUBHOM JIHAJIOTE;

. BOCTIUTAHHUE KYJIBTYPHI pa0OTHI B KOMaH/IE.

1.1.2. TIpuHUHMIBI ¥ TOAX0ABI K ((OPMHUPOBAHUIO 00Pa30BaTEILHOI MPOrPaMMbl 0OCHOBHOTO 00111€T0
o0pa3zoBaHus

[Tporpamma peanuzyercs:

- B HETIPEPHIBHO-00PA30BaTEIBHON JIEATEIILHOCTH, COBMECTHON JICATEIIEHOCTH, OCYIIECTBIIEMO B XOe
PEKUMHBIX MOMEHTOB, TJIe 00y4aroINiics OCBauBaEeT, 3aKPEILIIET U anpoOUpyeT MOTyuYeHHbIE YMEHHUS;

- B CAMOCTOSITEJIbHOM JI€ATEIbHOCTH 00yJaromuxcs, riae 00y4aromuics MoKeT BEIOpaTh JesTENbHOCTD 110
UHTEpecaM, B3aMOJICHCTBOBATh CO CBEPCTHUKAMH HA PaBHOMPABHBIX MO3HIMSIX, PEIIaTh MPOOIEeMHbBIC
CUTYalluu U JIp.;

- BO B3aUMO/ICHCTBUHU C CEMbSIMU JIETEH.

[IporpamMmma MoKeT KOPPEKTUPOBATHCS B CBA3U C U3MEHEHUSIMU:

- HOPMaTUBHO-TIPABOBOM 0a3bl IOMIKOJIFHOTO 00pa30BaHUs;

- BUJIOBOM CTPYKTYPHI TPYIII;

- 00pa30BaTENBHOTO 3aMpoca POAUTENEH.

[Toaxonp! kK GOPMUPOBAHHUIO TPOTPAMMBI:

- JlnuHOCTHO-OpHEHTHPOBaHHbIN. OpraHuzanus 00pa3zoBaTeIbHOIO IHpolecca C Y4ETOM IJIABHOTO
Kkputepus 3¢(EeKTUBHOCTH 00YyYarolerocs — €ro JMYHOCTU. MeXaHu3M — CO3/1aHu€ YCJIOBHM IS
Pa3BUTHS JMYHOCTH HAa OCHOBE U3YyUEHHsI CIOCOOHOCTEH 00y4aroLerocs, ero HHTEPeCcoB, CKIOHHOCTEH.

- JlesitenbHOCTHBIN. OpraHu3alius 1eTeIbHOCTH B 00I1IeM KOHTEKCTE 00pa30BaTeIbHOro Mpolecca.

- llenHocTHBINH. Opranu3anys pa3BUTUS U BOCIUTAHUS Ha OCHOBE OOIIEUeIOBEUECKUX [IEHHOCTEH, a TaKXkKe
STUYECKUX, HPAaBCTBEHHBIX U T. 1.

- KomnerentHocTHBIN. DOpMUpOBaHHE TOTOBHOCTH O0YYAIOLIUXCSl CAMOCTOATENBHO JIEHCTBOBAThH B XO/I€
pelIeHUs aKTyallbHbIX 3a/1a4.

- CucreMHbIil. MeTOJOIOTNYECKOE HANPABIEHUE, B OCHOBE KOTOPOIO JIEKUT PACCMOTPEHHUE
oOyuarolerocs Kak 1eJ0CTHOTO MHOKECTBA AJIEMEHTOB U3 OTHOIICHUHN U pa3IMYHbBIX CBSI3€H MEXKAY HUMH.
- Jwmanormueckuil. OpraHuszanus mnpolecca ¢ y4ETOM MpPUHLUIA JAHAN0ra, CyOBEKT-CyOBEKTHBIX
OTHOUIEHHUM.

- [IpobnemusbIil. PopMHUpPOBaHUE MPOTPAMMBI C MO3UIMKA KOMIJIEKCHOTO M MOJTJIbHOTO MPEACTaBICHUs €€
CTPYKTYpPbI KaK CHCTEMBbI MOANPOTrpamMM 10 00pa30BaTEIbHBIM 00JIACTAM U IETCKUM BHUJIaM JI€ATEIbHOCTH,
CIOCOOCTBYIOIIMM IEJIEBBIM OPUEHTHUPAM PA3BUTHS.

- Kyneryponmornueckuii. Opranuzamusi mporecca ¢ y4€TOM TMOTEHIMajda KyJIbTYpOoCOOOpa3HOTO
COJIepKaHuUs JOIIKOIBHOTO 00pa30BaHuUsI.

1.2. Tlnanupyembie pe3yabTaThl OCBOSHHUS O0YUAIOIIMMUCS OCHOBHOIM 00pa30BaTeIbHON MPOTPaMMBbI
OCHOBHOT0 00111ero 00pazoBaHus (0053aTELHO IPOBEPUTH pa30MEeHUE M0 JINYHOCTHBIM, TPEIMETHBIM
UT. 1)

1.2.1. OO0uume moJ1oKeHus

[Iporpamma pmaér oOyyaromMmcsi BO3MOXKHOCTb MOTPY3UTbCS BO Bc€ MHOrooopasue
IPOCTPAHCTBEHHBIX (I€OMH(POPMALMOHHBIX) TexHoJoruil. IIporpamma 3HaKOMHUT OOydarOIIUXCS C
reorH(OpMallMOHHBIMUA CHCTEMaMH U C Pa3IMYHbBIMU BHUJAMH T€OJAaHHBIX, MO3BOJSET MOTYyYUTh
0a30Bble KOMIETEHUUH MO COOpY NaHHBIX U OCBOUTH IMEPBUYHBIC HABBIKM pabOTHI C JaHHBIMHU.
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[TomryuyeHHbIE KOMIIETEHIIMM M 3HAHMS MO3BOJAT OOYYarOIIMMCA MPUMEHHUTh WX IMOYTH B JIIOOOM
HalpaBJICHUU COBPEMEHHOT0 pbIiHKa. OCBOMB Mporpammy, oOydaroniiecs CMOTYT BbIOpaTh Haubosee
MHTEPECHYIO Ul HUX TEXHOJIOIMUYECKYIO HANPaBICHHOCTh, KOTOPOM OHM OYyAyT 00y4yaThCsl B paMKax
yriay0nEHHOIO MOYJIS.

[TporpaMma 3aTparuBaeT Takue TeMbl, Kak: «OCHOBBI pabOThI C MPOCTPAHCTBEHHBIMU JTAHHBIMU),
«OpHeHTUpOBaHHE Ha MECTHOCTH», «OCHOBBI (ororpadum», «CaMOCTOSATEIbHBIN COOp TaHHBIX»,
«3D-MoaennpoBaHue MECTHOCTH B O0BEKTOB MECTHOCTHY, «I eonHdpopmanmonnsie cucteMsl (I'MC)»,
«Buzyanuzauus v npencTaBlIeHUE PE3YIbTaTOBY.

B ocHoBe pa3paboTaHHOW HpPOrpaMMbl JICKUT METOAMYECKUH MHCTPyMEHTapuil ¢eaepalbHOro
ThioTOpa beicTpoBa AHTOHa IOppeBnua «Cerb nerckux TexHomnapkoB ‘“KBantopuym”. BBoaHbII
MOJTYJIbY.

[IporpamMa OpHEHTHpOBaHAa Ha JONOJHHUTEIbHOE OOpa3oBaHME OOYYAIOMIMXCS UIKOJIBHOTO
BO3pacTa 7 Kiacca.

MaxkcumanbHOe KOJMYEeCTBO 00yUaromuxcst B rpymnie — 15 4enoBexk.

1.2.2. CrpykTypa miiaHupyeMbIX pe3yJbTATOB
[Inanupyemple pe3ynbTaThl OMUPAIOTCS HA BEAYIIHE LEJIEBBIC YCTAHOBKH, OTPAXKAIOIIUE OCHOBHOM,
CYIIHOCTHBIM BKJAJM KaXJOH H3y4aeMOHl MporpaMMbl B pa3BUTHE JIMYHOCTH, OOYYarOUIMXCS, WX
CIocoOHOCTEH.
B cTpykType miiaHupyeMbIX Pe3yabTaTOB BBIICISIOTCS CIEIYIONIHE TPYIIIIbL:
1. JluuHOCTHBIE PE3ybTaThl OCBOEHHUS OCHOBHON OOpa30BaTEIbHOM MPOrpaMMbl IPEJCTABICHBI B
COOTBETCTBHUH C TPYIIIOH JINYHOCTHBIX PE3YJIbTATOB.
2. MeramnpeaMeTHbIe pe3yIbTaThl OCBOSHHSI OCHOBHOW 00pa30BaTEeIbHON POTPAMMBI MTPEICTABIICHBI
B COOTBETCTBHH C IMOJTrPYIIIAMH YHHBEPCAIBHBIX y4eOHBIX IEHCTBHH.
3. IlpenmerHble pe3yabTaThl OCBOSHHS OCHOBHOW 00pa30BaTENBbHOHN MPOTpaMMbl IPEACTABICHBI B
COOTBETCTBHUH C TPYIIIaMH PE3YJIbTATOB YUEOHOTO IpeIMeTa.

1.2.3. JIn4HOCTHBIE Pe3yabTATHI
IIpocpammmubie mpebosanus K ypoeHio 60CRUMAHHOCIU (TUYHOCMHbLE PE3YIbMambl):
— c(OpMHUPOBAHHOCTb BHYTPEHHEN MO3UIIMH 00YYarOIIErocst, SMOIIMOHAIbHO-TIOJIOKHUTEIHHOE OTHOILLICHHUE
o0yyJaroIerocs K IIKoJIe, OPUEHTALUs Ha I03HAaHUE HOBOTO;
— OpHUEHTalMs Ha 00pa3el] MOBEIEHUS «XOPOILIETr0 YUeHUKa;
— ¢(hopMUPOBAHHOCTh CaMOOLICHKH, BKJIKOYasi OCO3HAHNUE CBOMX BO3MOXHOCTEH B YYEHUH, CIOCOOHOCTH
a/IeKBaTHO CYAMTh O IPUYMHAX CBOETO ycClleXa/Heyclexa B yUeHUH; YMEHHE BUJETh CBOM JOCTOMHCTBA U
HEJI0CTaTKH, yBaXaTb ce0sl U BEPUTH B yCIIEX;
— c(hopMHPOBAHHOCTh MOTHBALIUU K Y4€OHON AEATENbHOCTH;
— 3HAHWE MOPAJIBHBIX HOPM M CPOPMUPOBAHHOCTH MOPATHHO-ITHYECKUX CYXKIACHUH, CIOCOOHOCTHh K
PELICHUI0O MOPAJIbHBIX MPOOJIEeM Ha OCHOBE KOOPAMHAIMM PA3IMYHBIX TOYEK 3pEHHs, CIOCOOHOCTH K
OLICHKE CBOMX TIOCTYNKOB M JEHCTBUHM Apyrux JrOAe ¢ TOYKH 3peHHsl COOIIOICHMs/HapylIeHUs
MOpaJIbHONW HOPMBI.
IIpoepammmbie mpebosanus K yposHio pa3eumusl:
— c(hopMHUPOBAHHOCTH MPOCTPAHCTBEHHOTO MBIIUICHUS, YMEHHE BUAETh 00BbEM B INIOCKUX MPEIMETax;
— yMeHue o0palaThIBaTh U CUCTEMATU3UPOBAThH OOJIBIIIOE KOJIMYECTBO MHPOPMALIHH;
— c(hopMHUPOBAHHOCTH KPEATUBHOT'O MBIIIJICHUS, TOHUMaHUE PUHIIMIIOB CO3AaHUsI HOBOT'O MPOAYKTA;
— ¢(hOpMUPOBAHHOCTH YCUTYMBOCTH, MHOT033JaYHOCTH;
— c(hopMUPOBAHHOCTH CAMOCTOATENBHOTO MOIX0a K BBIIOJHEHHIO Pa3InYHbIX 33a4, yMeHue paboTaTh B
KOMaH/ie, yMEHHE MTPaBWIIbHO JIEJIETUPOBATh 3a/1a4H.

1.2.4. MeTanpeaMeTHbIe pe3yJabTaThl
I'eorpaus
BoinyckHUK Hay4uuTCS:



. BBIOMPATh HMCTOYHUKH Teorpaduieckoii wuHopmanuu (KapTorpaguvecKkue, CTATUCTHUYECKUE,
TEKCTOBbIE, BUICO- M (POTOM300paskeHMs,, KOMIBIOTEpHbIE 0a3bl JAHHBIX), AJCKBATHBIC PEIIACMbIM
3ajayam;

. OPUEHTHPOBAThCSI B  MCTOYHHKAX reorpaduueckoid uHpopmanuu (kaprorpadudeckue,
CTaTUCTHYECKUE, TEKCTOBHIC, BUICO- B (POTON300paskeHUs, KOMIIBIOTEPHBIC 0a3bl JIaHHBIX): HAXOAUTh U
U3BJICKaTh HEOOXOIMMYIO MH(OPMAIIMIO; ONPENENATh U CPABHUBATH KAUECTBEHHBIC U KOJMYECTBEHHBIC
NoKa3aTesy, XapakTepusywinue reorpadpudyeckue OOBEKTHI, MPOIECCHl U SIBJICHUS, MX ITOJ0XCHUE B
IPOCTPAHCTBE MO TreorpauyeckuM KapTaM pa3HOTO COJEPXKaHHWS W JPYTMM HCTOYHUKAM; BBISBISTH
HEJIOCTAIONIYIO, B3aUMOJIONONHSIONIYI0 W/MIM TMPOTHBOPEUMBYIO Treorpaduyeckyro HuHpopMalmro,
NPECTaBICHHYIO B OIHOM WJIM HECKOJIBKUX UCTOYHUKAX;

. NPEICTaBIATh B pa3iM4yHbIX (opMmax (B BHIE KapThl, TaOMHIBI, Trpaduka, reorpaguueckoro
omucaHus) reorpadguyueckyro WHGOPMAIUIO, HEOOXOMUMYIO MJI PEHICHUS YYeOHBIX W MPAKTHUKO-
OPUCHTHUPOBAaHHBIX 33]1a4.

BBIMyCKHUK TOTYYUT BO3MOXKHOCTD HAyYHThCS:

. MOJICIIUPOBATh reorpapuuecKue 0ObEKThI U SBICHUS;

. NPUBOJNUTH TPUMEPHI MPAKTHYECKOTO HCIOIB30BaHUS T'eorpapuuecKuX 3HAHUN B PAa3IUYHBIX
00J1acTSAX JAESITEeIHHOCTH.

MareMaTHnka
CrarucTtuka u Teopusi BEpOSITHOCTEN
BrinyckHuk Hayuures:

. IPEJICTaBIISITh JaHHbIE B BUJIE TaOJIMLL, JUarpamm;

. YUTaTh UH(OPMALIHIO, IPEJCTABICHHYIO B BUJIE TaOJIULIbI, AUArPAMMBbI.

B noBcenHEBHOM KU3HU U IIPHU U3YyYEHUU JPYIUX PEAMETOB BBITYCKHUK CMOXKET:

. U3BJICKaTh, MHTEPIIPETUPOBATH U IIPe0Opa30BbIBaTh MHPOPMALIKIO, IPEJICTABICHHYIO B TaOIMLIAaX U

Ha TMarpaMMax, OTPaKarolIyl0 CBOMCTBA U XapaKTEPUCTUKU PEATBbHBIX MPOILIECCOB U SBJICHUH.
Harnsinnasi reomerpust
I'eomeTrpuueckue Gpurypsl
BoimyckHUK Hay4uTCs:
. OTIepHpOBATH Ha 0A30BOM YpOBHE MOHATHAMHU: (PUTYpa, TOUKA, OTPE3OK, MpsMas, JIyd, JIOMaHasl,
yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOJIbHHUK, MPSIMOYTOJIbHUK U KBaApaT, OKPYKHOCTh M
KpYT, TpSIMOYTOJBHBIN Mapajuienenumnen, Ky0, map. M3oOpaxkaTs m3ydaembie (GUTYpBI OT pyKH U C
MOMOIIBIO JIMHEHKU U HUPKYIIA.
B noBceHEBHOI KU3HU U TP U3YYSHHUH APYTHX MPEAMETOB BBIITYCKHUK CMOXKET:
. pelaTh MpakTUYECKHUEe 33aJJauu C IPUMEHEHHEM IPOCTEHIINX CBOMCTB (uryp.

W3mepeHus v BEIYUCIICHUS

BeimyckHUK Hay4uTCS:
. BBITIOJIHATh M3MEPEHUE JJTUH, PACCTOSHHIA, BEJIMYUH YIJIOB C MOMOIIBIO HHCTPYMEHTOB JIJIS
U3MEpPEHUH JUIMH U YTJIOB.
Du3zuka
BrimyckHUK Hay4uTCS:
. coOnrofaTh mpaBuiia 0€30MaCHOCTU U OXPaHbI TpyAa IpH paboTe ¢ y4eOHBIM U JIaOOpaTOPHBIM
o0opynoBaHueM;
. MOHUMATh TPUHIMITEI JEHCTBHS MAIINH, NMPHOOPOB M TEXHUYECKUX YCTPOWMCTB, YCIOBHS HX
0€30I1aCHOr0 MCII0JIb30BaHMS B TOBCEHEBHOM KU3HU;
. UCTIOJIB30BaTh TIPU BBHITIOJTHEHUN YIEOHBIX 3a/1a4 HAyYHO-TIOMYJISIPHYIO JINTEPATYPY O HPU3HIECKUX
SIBIICHUSIX, CIIPABOYHbIE MaTepHAJIbl, PECYpChl HHTEPHETA.
HNudpopmaruka
BoimyckHUK Hay4uTCS:
. pa3nuyath BUAB MHPOPMAIUH IO CIIOco0aM €€ BOCIPHSTHS YEJIOBEKOM M IO crocodam eé
IpEeJCTaBICHNS Ha MaTEePUAIbHBIX HOCUTEIX;
. NPUBONUTH TPUMEpPH HH()OPMAIMOHHBIX TPOIECCOB (IIPOIECCOB, CBSI3aHHBIX C XPaHEHHUEM,
npeoOpa3oBaHUEM U Tiepeiadei JAHHBIX) B )KUBOW MPUPOJIE U TEXHUKE;



. knaccuduiupoBats cpeactsa MKT B cooTBeTCTBHM ¢ KPYTOM BBITIOTHSAEMBIX 3a/1a4.
MareMaTH4ecKkHe OCHOBBI HH(POPMATHKH

BBIITyCKHHK MOJyYUT BO3MOXKHOCTB:

. MIO3HAKOMUTBCS C IPUMEPAMU MaTEMATUUYECKUX MOJENEH U UCIIOJIb30BAaHUEM KOMIIBIOTEPOB IIPU
UX aHaJu3e; MOHATh CXOZCTBA U Pa3IMUUs MEXIy MaTeMaTUYeCKOM MOJENbI0 OOBbEKTa U €ro HaTypHOM
MOJIEINIBIO, MEXKAY MaTeMaTHUECKOW MOJIENIBbI0 00BEKTA/IBICHHS U CIIOBECHBIM OTIMCAHUEM.
Hcnonb3oBanne NporpaMMHbIX CHCTEM H CEPBHCOB

BrinyckHuk Haydures:

. KJaccu(uuupoBats (aiiibl [0 TUILY U HHBIM ITapaMeTpam;

. BBINOJIHATH OCHOBHBIE orepauuu ¢ (ainamu (co31aBaTh, COXPAHATh, PENAKTUPOBATH, yIAATH,
apXUBHPOBATh, «PACIAKOBBIBATHY apXUBHbIE (aiiiibl).

BoinyckHUK OB1azieeT (Kak pe3ynbTar IPUMEHEHHSI IPOTPAMMHBIX CUCTEM U UHTEPHET-CEPBUCOB B IaHHOM
Kypce U BO BCEM 00pa30BaTEIbHOM IIPOLIECCE):

. HaBBIKAMU palbOTHI C KOMIBIOTEPOM; 3HAHUSIMH, YMEHUSMHU W HaBBIKAMH, OCTATOYHBIMH IS
paboThl C Pa3IMYHBIMM BUAAMHU MPOIPAMMHBIX CHCTEM U MHTEPHET-CEpPBHUCOB ((aillloBble MEHEIKEpHI,
TEKCTOBBIE PEIAKTOPHI, SJEKTPOHHBIC TaOIUIIBI, Opay3epbl, TOUCKOBBIE CHCTEMBI, CIIOBApPH, IICKTPOHHBIE
SHIMKJIONEIUH); YMEHUEM ONHUChIBaThb paboTy H3TUX CHUCTEM U CEPBUCOB C HCIOJIb30BAHUEM
COOTBETCTBYIOIIEH TEPMHUHOJIOTHH;

. pasInYHbIMU (popMamMu MpeICTaBIeHHs JaHHbIX (Ta0JIMIbl, AUarpaMMBbl, rpaduKy U T. 11.);

. MIO3HAKOMUTCSI C IPOrPaMMHBIMM CpPEACTBAaMM AJii pabOThl C ayJUOBU3YaJbHBIMHU JaHHBIMH U
COOTBETCTBYIOIIUM NOHSATHUUHBIM alllapaTOM.

BbInycKHUK OJTy4UT BO3MOKHOCTD (B JAHHOM Kypce U MHOW yu4eOHOMH JesITEIbHOCTH):

. IPAaKTUKOBAThCS B UCIOJIb30BAHUM OCHOBHBIX BHOB IPUKJIAJHOTO MPOrPaMMHOr0 oOecredeHus
(penaxkTopbl TEKCTOB, 3JIEKTPOHHBIE TAOIULIbI, Opay3epbl U JIp.);

. IIO3HAKOMUTBCSI C IPUMEPAMH UCIIOJIb30BAHMSI MaTEMaTUYECKOIO MOJIETIMPOBAaHUS B COBPEMEHHOM
MHpE;

. IIO3HAKOMUTbHCS C IOCTAHOBKOM BOMpOCa O TOM, HACKOJIBKO JJOCTOBEPHA MOJIy4yeHHast THPpopMaLus,
NOJIKpEIUIEHAa JIM OHA JO0Ka3aTelbCTBAMM IOJUIMHHOCTH (TpUMEp: HaJIM4Yue 3JIEKTPOHHOW MOINHCH);
MO3HAKOMHUTBCS C BO3MOKHBIMU MOJIXOAAMHU K OLIEHKE JOCTOBEPHOCTU UHPOpPMALIUU (TIPUMEp: CpaBHEHHE
JTAHHBIX U3 Pa3HBIX HCTOYHUKOB);

. MIO3HAKOMUTHCS ¢ MpuMepamu ucnoiab3zoBanus KT B coBpemeHHOM Mupe;

. MOJIyYUTh MPEACTaBICHUs] O pOOOTH3UPOBAHHBIX YCTPOMCTBAX W HX UCIHOJIb30BAaHUM Ha
IIPOU3BOJICTBE U B HAYYHBIX UCCIIEIOBAHUAX.

TexHomorus

Pe3ynbrathl, 3asBIeHHbIE 00pa3oBaTeabHOM nMporpaMmMoit «TexHomorus» no 6J10KkaM coJiepKaHus
®opMUpOBaHUE TEXHOJIOTMYECKON KYIbTYPhl U MPOEKTHO-TEXHOJIOTUYECKOTO MBIIIICHUS 00YYarOIIUXCs
BrlnyckHUK Hay4uuTCS:

. CJIeIOBATh TEXHOJIOTHH, B TOM YHUCJIE B IIPOIECCE U3TOTOBJICHHS CyOBEKTUBHO HOBOTO MPOAYKTA;

. OLICHUBATh YCJIOBUS NPUMEHUMOCTU TEXHOJOIMH, B TOM YMCJIE C IO3ULUNA 3KOJIOTMYECKOU
3alAIIEHHOCTH;

. MPOTHO3UPOBATH MO U3BECTHOM TEXHOJIOTMH BBIXObI (XapaKTEPUCTHKHU MPOIYKTA) B 3aBUCUMOCTHU

OT U3MEHEHUS BX0/I0B/TTapaMeTPOB/peCypcoB, IPOBEPATH IPOTHO3BI ONBITHO-IKCIEPUMEHTATbHBIM ITYTEM,
B TOM YHCJIE CAMOCTOSATEINIBHO IIJIAHUPYS TAKOI'0 pOJAa dDKCIIEPUMEHTHI;

. B 3aBUCHMOCTH OT CUTYallMl ONTUMHU3UPOBATH 0a30BbIE€ TEXHOJOTHH (3aTPaTHOCTh — KauecTBO),
IPOBOJUTH AHAJIN3 AJIbTEPHATUBHBIX PECYPCOB, COCIMHATH B €IMHBIN IJIaH HECKOJIBKO TEXHOJIOTHH 6e3 hx
BUJIOU3MEHEHHUSI JIsI TTOJTyYEHHUS CII0KHOCOCTABHOIO MAaTEPUaIbHOTO UM MH(POPMAILIMOHHOTO MPOIYKTa;

. NPOBO/IUTH OLIEHKY M UCTIBITAHUE MOTYIECHHOTO MPOIYKTa;
. NPOBOJIUTh aHAIM3 MOTPEOHOCTEH B TEX WM HHBIX MATePUATBHBIX WIH HHOOPMAIMOHHBIX
IPOJYKTaxX;

. OINUCHIBATh TEXHOJOTMYECKOE PEIICHHE C TOMOIIBI TEKCTa, PHUCYHKOB, TpaduvecKkoro
U300paKeHHs;

. AQHAJIM3UPOBATh BO3MOXKHBIC TEXHOJOIMUYSCKHE PEIICHHs, ONpPEAeIiaTh WX TOCTOMHCTBA W

HEOOCTAaTKU B KOHTCKCTC SaHaHHOﬁ CUTyalluu,



. NPOBOANTh W AHAIM3UPOBATh pPa3pabOTKy W/HMIM pEATU3alMI0 TPHUKIAJAHBIX IPOEKTOB,
nmpeamnoJgararomux:

. OIIpEJICTICHNEe XapaKTepUCTUK U  Pa3pabOTKy MaTEPHAIBHOTO IPOAYKTa, BKIIOYAas €ro
MoOJenupoBaHKe B WMHGPOPMANMOHHON  cpeae  (KOHCTPYKTOpE),  BCTpaWBaHHE  CO3JaHHOTO
MH()OPMAIIMOHHOTO MPOJYKTA B 33JaHHYIO 000JIOUKY,

. U3rOTOBJIEHHE NH()OPMALIMOHHOTO NPOAYKTA MO 33laHHOMY aJIrOPUTMY B 33/1aHHOI1 000J104KE;
. IPOBOJIUTh M AHAJIM3UPOBATh DPA3paOOTKy W/WIM peaTu3alii0 TEXHOJOIMYECKUX IPOEKTOB,
IPEIONIaratoIuX:

— ONTUMM3AIMIO 3a/JaHHOT0 CHoco0a (TEXHOJOTHHU) MOJIyYeHHUs TPEOYIOLErocss MaTepHalbHOTO

IpOAYKTa (TI0Cie €ro NIPUMEHEHHS B COOCTBEHHOM IPAKTUKE),

— pa3paboTKy (KOMOMHHUpPOBAHUE, M3MECHECHHE MTapaMeTPOB U TPEOOBAHMI K pecypcaM) TEXHOJOTHH

MOJTyYEHUSI MATEPUATBHOTO U MHPOPMAITMOHHOTO MPOIYKTA C 33IaHHBIMU CBOWCTBAMHU;

. MPOBOAMTD U AaHAIU3UPOBATH pa3pabOTKy U/WIIK peaanu3alrio MPOEKTOB, MPEANoIaralonux:
- TUTaHUpOBaHKE (Pa3paboTKy) MATEPUAILHOTO MPOAYKTAa B COOTBETCTBUM C 3a/ladeii COOCTBEHHOMN

JeSTENIbHOCTH (BKIIIOYAsi MOJICTMPOBaHHUE U Pa3pabOTKy JOKYMEHTAIUN ),

— MJIaHUpOBaHue (Pa3padOTKy) MAaTEPUAIIBLHOTO MPOAYKTA HA OCHOBE CAMOCTOSITEIILHO MPOBEAEHHBIX

UCCJIEIOBAaHUM MOTPEOUTENECKUX UHTEPECOB.

BBITTyCKHUK TTOJTyYUT BO3MOKHOCTh HAYUUTHCS:

. BBISBJIATH U (hOopMynupoBaTh npodiaemMy, TpeOYIOIIYyI0 TEXHOJIOTHYECKOTO PEIICHHUS;

. MOIU(DHUIIIPOBATH UMEIOIITUECS TIPOIYKTHI B COOTBETCTBUU c
CUTYyaluei/3aka3oM/moTpeOHOCThIO/3a1auell AeSITETFHOCTA U B COOTBETCTBHH C UX XapaKTEPUCTHKAMU
pa3pabarbIBaTh TEXHOJIOTHIO HA OCHOBE 0a30BOM TEXHOJIOTHH;

. TEXHOJIOTU3UPOBATh CBOW OMBIT, MPEACTABIATh HA OCHOBE PETPOCHEKTUBHOTO aHAIM3a U
YHH(PUKAIUU JACITSITLHOCTH ONMKMCAHUE B BUJIC MHCTPYKIIUU WJIH TEXHOJIOTHYSCKON KapThl.

1.2.5. IIpeameTHBbIe pe3yabTAThI
IIpoepammmusie mpebosanus Kk 3HAHUAM (Pe3yabManmvl Meopemuieckoli NOO2OMoBKU):

. npaBuiia 6€30MacHO pabOThI € ANIEKTPOHHO-BBIUNCIUTEIbHBIMUA MAIlIMHAMU U CPEJCTBAMH
Juis cOopa MPOCTPAHCTBEHHBIX JAHHBIX;

. OCHOBHBI€ BH/IbI IPOCTPAHCTBEHHBIX JaHHBIX;

. COCTaBHbBIE YAaCTH COBPEMEHHBIX T€OMH(DOPMAIIMOHHBIX CEPBHCOB,;

. npodeccuoHanpHOE NpOrpaMMHOE obOecrieueHue Juisi 00pabOTKHM MPOCTPAHCTBEHHBIX
JAHHBIX;

. OCHOBBI U IIPUHIIMIIBI a3POCHEMKH;

. OCHOBBI U TPUHLIUIIBI pa0OTHI ITI00aJIbHBIX HABUTAIIMOHHBIX CITYTHUKOBBIX cucteM (THCC);

. IPEJICTaBICHUE U BU3yaJlM3alllisl MPOCTPAHCTBEHHBIX JaHHBIX JJIs1 HENPO(ECCHOHATbHBIX
10JIb30BaTENEH;

. npuHUMIb 3D-MonenpoBaHus;

. YCTPOMCTBO COBPEMEHHBIX KapTOrpa(uyecKux CEpBUCOB;

. MPEJICTaBICHUE U BU3yaJlM3alls MPOCTPAHCTBEHHBIX JAHHBIX ISl HEMPO(PECCHOHATbHBIX
10JIb30BAaTENEH;

. nemudprupoBaHre KOCMUUECKUX N300pakeHUI;

. OCHOBBI KapTorpaduu.

IIpoecpammmusie mpe6o6anus K yMEeHUAM U HABbIKAM (pe3y1bmambl NPAKMU4eckKol no020Mmo6KuU):

. CaMOCTOSITENIFHO peIlaTh MOCTABJICHHYIO 33/1a4y, aHAJIM3UPYS U MOJ0Hpas MaTepHaibl U
cpelicTBa T €€ PEIICHUS;

. CO3/1aBaTh U PACCUUTHIBATH MOJETHBIN TUIAH 7151 OECTIMIIOTHOTO JIETATEILHOTO aniapara;

. o0pabaTbIBaTh a3pOCHEMKY U MOJIy4aTh TOYHbIE OPTOGOTOIUIAHBI U ABTOMAaTU3UPOBAHHbIE
TPEXMEPHBIE MOJIEIM MECTHOCTH;

. MoaenupoBaTh 3D-00BEKTHI;

. 3alUIATh COOCTBEHHBIE TPOEKTHI;

. BBITOJIHATH OLU(POBKY;

. BBITOJIHATH IPOCTPAHCTBEHHBIN aHAIN3;



® CO31aBaTh KapThl,

. CO3/1aBaTh MPOCTEHIINe reorpapuuecKue KapThl pa3IUIHOTO COJICPIKAHMS;
. MOJIEINPOBaTh reorpapuueckue 0ObEKThl U SBIECHUS;
. NPUBOANUTH TIPUMEPHI MPAKTHYECKOTO HCIOIb30BaHUS Teorpaduyeckux 3HAHWHA B

Ppa3INIHbIX obnacTIx JACATCIIBHOCTH.

1.3. Cucrema OWEHKH [JdOCTHKEHHMSI IUIAHUPYEMbIX Pe3yJbTATOB OCBOECHUSI OCHOBHOM
o0pa3oBaTe/IbHON NPOrPaMMbl OCHOBHOI0 00111er0 00pa3oBaHust
Bunbl KOHTpOJIA:
- IPOMEXKYTOYHBIM KOHTPOJIb, IPOBOAUMBINM BO BpeMs 3aHATUH;
- UTOTOBBIM KOHTPOJIb, TPOBOAUMBIN TOCIIE 3aBEPIICHUS BCeil yueOHOM MporpaMMmel.
@opMBI IPOBEPKU PE3YJIBTATOB:
- HaOJII0/IeHNE 32 00YUYaIOIIMMHUCS B IIPOIIECCE PaOOTHI;
- UTPBI;
- UHIUBUAYAIbHbBIE H KOJUIEKTHBHBIE TBOPUYECKUE PAOOTHI;
- 6ecenibl ¢ 00YJArOIIUMHUCA U UX POJIUTEISIMH.
@®opMbI IO/IBEICHHS] UTOTOB:
- BBIIIOJIHEHUE NTPAKTUYECKUX paboT;
- TE€CTHI;
- QHKETBI;
- 3aIIUTa NPOEKTA.
Wrorosas arrecranus o0y4yaroumxcs MPOBOAUTCS 110 pe3yibTaTaM HOJTOTOBKU U 3alIUThI IIPOEKTA.
J51s o1leHUBaHUS 1€ATEIbHOCTH O0YYaIOIINXCS UCIONIB3YIOTCS HHCTPYMEHTBI CaMO- M B3aUMOOLIEHKH.

2.2. IIpumepHbIe IPOrpaMMbl y4eOHBIX NPEJIMETOB, KypPCOB
IIpumepHoe yueOHO-TeMaTHUYeCKOe IIJIAHMPOBAHME:

Ne | Pazgen mporpammsl yueOHOTO Kypca Koin-Bo
n/m 4acoB
1 3nakomcTBoO. Texnunka 6e3onacHoctu. BBogHoe 3ansitne («MeHsist mup»). | 1

2 «3 D monesimpoBaHue» 20

0O0630pHOE 3HAKOMCTBO C CUCTEMOM TPEXMEPHOT'O MOJEIMPOBAHUS, METO/IOB U
npaBwi BeimoiHeHHs 3D oO0bekToB, m3zyuenune mporpammsl CURA 15.04.3,
KOTOpask MO3BOJISIET IPeoOpa3oBhIBaTh TPEXMEPHYIO MoJeNb B G-KOJ.




3 BBenenue B reoungopmanuontbie TexHoaoruu. Keiic 1: «CoBpemennsbie | 6
kapThl, 1M Kak onucars 3emino?».

Keiic 3HakoMHuT 00y4arOIUXCS C Pa3HOBUIHOCTAMHU JaHHBIX. Pernas
3amady Keica, oOydarommecsi MPOXOJAT CIEAYIOUIMEe TEMaTHKU: KapThl H
OCHOBBI UX (OPMHUPOBAHUS; M3YyYEHUE YCIOBHBIX 3HAKOB M IMPHUHIUIIOB HX
oTOOpakeHHsI Ha KapTe; CUCTEMBbI KOOPAWHAT M NMPOEKLUI KapT, UX OCHOBHBIC
XapaKTepUCTUKM U  BO3MOXKHOCTH  NpUMEHEHus; macmrtad u  Jp.
BCIIOMOTATeNbHbIE HHCTPYMEHTHI (DOPMUPOBAHHS KapTHI.

4 Keiic 2: «I';106aibHoe mo3unmuoHupoBanue “Haiinm ce6st Ha 3eMHOM | 3
mape”».

HecmoTps Ha TO, 4YTO HaBUraTopbl M CIHOPTHBHBIE TPEKEPHl CTaJIH
HEOTHEMJIEMON YaCThIO HAIICH KM3HU, MaJ0 KTO 3HACT MPHUHIIUAI UX PAOOTHI.
IIpoiins keiic, obOyuaromuecs y3HarT npo [JIOHACC/GPS — npuHIuUIb
paboThl, HCTOPHIO, COBPEMEHHBIC CHCTEMbI, TpHMEHeHue. [IpumeHeHue
jorrepoB. Busyanusanus TEKCTOBBIX NaHHBIX Ha KapTte. Co3naHue KapThbl
WHTCHCHUBHOCTH.

5 dotorpapuu ¥ NAHOPaAMBI. 11
Paznen, nocBAMIEHHBIM HMCTOPUM W HPUHIMIAM co3AaHus (oTtorpaduu.
OOyuaronriecss MMO3HAKOMATCS € TEXHUKOW co3manus  (otorpadum,
MO3HAKOMSATCSL ¢ BO3MOXHOCTSIMU HpUMeHeHUs ¢oTorpaguu Kak CpeicTBa
CO3/1aHUS YEero-1uoo.

IIpuMeHeHne 0eCMIOTHBIX ABHALMOHHBIX CHCTeM B a’podorochéMke.
Keiic 3.1: «/liis1 yero Ha camoMm JeJie HyKeH 0eCIIMJIOTHBIN JleTaTe/JbHbIH
anmmapar?». OcHOBbl (OTO- U BUACOCBEMKH U TNPUHIMIIOB Iepeladyn
uHpopmanuu ¢ BITJIA, o6pabdorka nanubix ¢ BITJIA.

6 Keiic 3.2: «A3MeHeHne cpeabl BOKPYT IIKOJIbI». 8
[Tponomxenue keiica 3.1. OOyuwarommecs, uMes B CBOEM pacCHOPSIKEHUU
ANIEKTPOHHYI0 3D-Mozenb IIKOJIBI, MPOJOJKAIOT BHOCUTh HU3MEHEHHs B
MPOIYKT C IeNbl0 OyiaroyctpoiicTBa paitoHa. OOywaromuecs MpPOAOTKAIOT
COBEpILEHCTBOBATh CBOI HaBbIK 3D-MoaenpoBaHus, 3aBepiiast MPOeKT.
Hcnonp30BaHue  TPOrpaMMBI Realtime Landscaping  mo3Bodsier
CIPOEKTUPOBATH AW3alH JaH1Ia(Ta BOKPYT IIKOJIBI.

7 IToaroroBka 3alMTHI MPOEKTA. 3
8 3ammMTa npoeKkToB. 2
9 3akimounTtenbHoe 3anaTHe. [logBeeHne HTOroB padoThl. 1

2.2.1. O0mme nMoJ10KeHUs

[Tporpamma «I'eonH(pOpPMATMOHHBIE TEXHOJIOTHI, SIBISISICH HEOOXOMMBIM KOMIIOHEHTOM OOIIET0
00pa3zoBaHMs BCEX OOYYAIONIMXCS, MPEAOCTABISAET UM BO3MOXHOCTh NMPUMEHSATh HA MPAKTHKE 3HAHUS
ocHOB Hayk. IIporpamma sBnsercs (aKTHUECKH ETUHCTBEHHBIM IIKOJBHBIM YUEOHBIM KYPCOM,
OTPaXKAIOIIUM B CBOEM COJIEPKaHHUH OOIIME MPUHIIMITBI TPeoOpa3yroiei AesITEIPHOCTA YEIOBEKa U BCE
ACTMeKThl MaTepUalbHOW KynbTyphl. Kypc HampaBieH Ha OBJaJieHHE OOy4YalOUIMMUCS HaBbIKaMU
KOHKPETHOHU MPEeIMETHO-TIpeoOpasyromien e TeIbHOCTH, CO3/IaHNe HOBBIX IIEHHOCTEH, YTO, HECOMHEHHO,
COOTBETCTBYET MOTPEeOHOCTSAM pa3BUTUA 00IIecTBa. B pamkax «TexHOIOTHN» MPOUCXOAUT 3HAKOMCTBO C

10



MUpoM Tipodeccrii M opueHTanusi OoOydarImmxcs Ha padoTy B pPa3inHYHBIX chepax OOIIECTBEHHOTO
npou3BojcTBa. TeM cambIM obOecrieunBaeTcs MPEEMCTBEHHOCTh Iepexo/a O0Yy4aronmxcs OT OOLIero K
npodeccuoHanTbHOMY 00Pa30BaHUIO U TPYAOBOM AESITEILHOCTH.

[Iporpamma mnpeamera «Texnomorus» oOecneunBaeT (HOPMUPOBAHHE y  OOYHYAIOUIMXCS
TEXHOJOTMYECKOro MbIUIeHUs. CxeMa TeXHOJOTHYECKOTr0 MbIIUIEHUS (MOTPEOHOCTh — 1eJIb — CIOCO0
— pe3ysibTar) IMO3BOJSET HauboJee OpPraHM4yHO pelaTh 3aJauyd YCTAHOBJIEHMSI CBSI3€H MEXIY
00pa30BaTeNbHbIM U )KU3HEHHBIM [TPOCTPAHCTBOM, 00pa30BaTelIbHBIMU Pe3yIbTaTaMH, OTy4YEeHHBIMU IPU
HN3YUCHUU PA3JIMYHBIX ITPEAMCTHBIX O6JIEICTCI>1, a TaKKe COOCTBEHHBIMU OGp&SOBﬁTGHBHBIMI/I pe3yiibTaTaMnu
(3HAHUSAMU, YMEHHUSIMH, YHUBEPCAJIbHBIMU YU4€OHBIMU ACHCTBUSIMH U T. 1.) U KU3HEHHBIMU 3aJja4aMHU.
KpOMe TOro, cXxeMa TCEXHOJJOTHYCCKOI'O MbIINIJIICHUA ITO3BOJISIET BBOJUTL B O6pa3OBaTeJIbHBII71 mponecc
CUTYalluH, AIOIIUE ONBIT IPUHATHS IParMaTHYHbIX PELICHUI Ha OCHOBE COOCTBEHHBIX 00pa30BaTEIIbHBIX
PE3yJIbTaTOB, HaUYWHAsA OT PCUICHUA OBITOBBIX BOIIPOCOB M 3aKaH4YMWBasA PCHICHHUCM O HaAIlPaBJICHUAX
IPOJODKEHUsT 00pa3oBaHMs, IMOCTPOCHHEM KaphepHBIX M JKU3HEHHBIX IUIAaHOB. TakuM oOpa3om,
nporpamma «I'eomHpOpMaTHKa» TO3BOJISIET CHOPMHPOBATH y OOYYAIOMIMXCS PECypC MPaKTHUYECKUX
YMEHHH U OMbITa, HEOOXOAUMBIX JIJISl Pa3yMHOM Opranu3anuu cOOCTBEHHOM KU3HU; CO3AET YCIOBUS IS
Pa3sBUTHUA HHULIUATUBHOCTH, I/I306p€TaTeJIBHOCTI/I, TMOKOCTH MBIIUIEHHUS.

Y4eOHO-BOCIUTATENBHBIN Mpollecc HanpaBieH Ha (OPMUPOBAHKE U PA3BUTHE PA3ITUYHBIX CTOPOH
00y4aromuxcsi, CBA3aHHBIX C pealn3aluedl Kak HMX COOCTBEHHBIX HWHTEPECOB, TaK M HMHTEPECOB
oKpyxaroriero mupa. [Ipu 3ToM rubKocTs IPOrpaMMBbl MO3BOJISIET BOBIIEYb 00YYAIOMIMXCS C Pa3IMYHBIMU
crnocoOHocTsIMU. bombiioli 00bEM MPOEKTHBIX PAOOT IMO3BOJSIET YYECTh HMHTEPECHl M OCOOEHHOCTU
JUYHOCTH KaXXA0ro oOydarouierocs. 3aHsATHs OCHOBAHbI HA JIMYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJIOTHIX
00y4YeHHs, @ TAKIKE CUCTEMHO-JIEITEILHOCTHOM METO/Ie O0yUYCHHUS.

Jannass mporpaMMa TMpeanojiaraeT BapUAaTUBHBIM MOAXOJA, TaK Kak B 3aBUCUMOCTH OT
00yJaroIerocsi Mo3BOJISICT YBEIUYHUTh WM YMEHBIIHTH O0BEM TOW WM WHOW TEMBI, B TOM YHUCIIC H
CJIOHOCTb, a TAK)Ke MOPSAIOK MPOBEACHUS 3aHITHHA.

2.2.2. OcHOBHOE co/lep:KaHie Y4eOHbIX IPEeIMETOB HA YPOBHE OCHOBHOIO 0011Iero 00pa3oBaHus

Ha npoTsbkeHnn Kypca TpOrpaMMbl — OOyd4aromiuecss T[O3HAKOMATCA C  Pa3sluYHBIMU
reonH()OPMAIIMOHHBIMUA CUCTEMAaMHM, Y3HAIOT, B KaKMX OOJIACTSIX MPUMEHSETCS TeOMH(POPMATHKA, KaKHe
3a/1a4 MOXKET PellaTh, a TAKKE CMOTYT CaMU PUMEHSTH € B CBOel MOBCEAHEBHOM KU3HU. O0ydaromuecs
0a30B0 yCBOST NMPUHIUI TTo3UIIMOHUpoBaHus ¢ omotisio [HCC. Y3HarT, Kak MOYKHO OpraHu30BaTh cOOp
CIyTHUKOBBIX JAHHBIX, KaK OHH MPEJICTABIISIOTCS B TEKCTOBOM BH/JIE M KaK X MOKHO BU3yallM3UpOBaTh. B
paMKax MporpamMMbl BBIOEPYT TPOEKTHOE HANpaBICHHWE, HAydaTCsl CTaBUTh 3aJadd, MCCIEOBATh
npo0JieMaTUKYy, MJIaHUPOBAThH BEJCHNUE MPOEKTa U TPAMOTHO PaCpeeNIATh POJIU BHYTPH KOMAaH/IbI.

OOyuJatomiyiecss CMOTYT TIO3HAKOMHUTBCS C HCTOPUEH TNMPHUMEHEHHs] OECIMIIOTHBIX JIETaTEIbHBIX
anmaparoB. Y3HAIOT O COBPEMEHHBIX OECTUIIOTHUKAX, CMOTYT PEIIUTh PA3IMYHBIC 33]]a4l C UX MTOMOIIIBIO.
VY3Ha10T Takke 1 00 OCHOBHOM yCTPOMCTBE COBPEMEHHBIX OECIUIOTHBIX crucTeM. OOydJaroniuecs: y3HarwT,
KakK co3/aércs MoNETHOE 3aJaHue s OecuIoTHUKOB. Kak mpou3BOAUTCS 3allyCcK U AaibHEHIIas chéMKa
¢ nomouipto BAC. A Takxe moiyyaT Takue pe3yiabTaThl ChEMKH, KaK OpTO(POTOIUIAH U TPEXMEpHbIE
MO/JIEIH.

OOyyaronuecs yriayOsTCs B TEXHOJIOTHIO 0OpabOTKM T'€OJaHHBIX MYyTEM aBTOMATHU3UPOBAHHOIO
MOJICTTUPOBAHUST 0O0BEKTOB MECTHOCTH. CaMOCTOATEIHHO CMOTYT BBIMOTHUTH CHEMKY MECTHOCTH TIO
nonétHoMy 3ananuto. Coznanyt 3D-moxaenu.

OOyyaronuecss 03HaKOMSATCSL C Pa3IMYHBIMU YCTPOWCTBAMHU MPOTOTUIIMPOBAHUS. Y3HAIOT 00IIHE
MIPUHIIAITE Pa0OTHI YCTPONCTB, CEephl UX MPUMEHEHHUS M MPOJYKTHI JICATEITPHOCTH JaHHBIX YCTPOMCTB.
OOyyaronuecs Hay4atcsi TOTOBUTH 3D-Moienu [uisl e4aTd ¢ TMOMOIIBIO AKCIOpTa JaHHBIX. JlOmONHAT
MOJIEITH 110 JTAHHBIM a3pO(POTOCHEMKH C IIOMOIIBIO PYYHOTO MOJAETHpPOBaHUs. [IpuMeHST ycTpoiicTBa st
MPOTOTUIIUPOBAHUS JUIS TI€YATH 3a/1aHU.

OOyuaromumecs: U3ydaT OCHOBBI B ToAroToBke mpeseHtanuu. Cosmamyt e€. IlomroroBstes k
MPEJICTABICHUIO PEATM30BAaHHOTO MpoToTUMa. [IpeacTaBar ero, 3ammuiias mpoeKT.
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3. llpuMepHbIi Y4eOHBbIH IJIAH OCHOBHOTI'0 00111er0 00pa30BaHusA

Ilepuoa 00yueHust — CEHTIOpb-Maii, HIOHB.

KoanuecTBo yacoB — 68.

Pesxum npoBeieHUs 3aHATHIA: 2 yaca B HEJCIIO.

[Ipa3gHuyHbIle W BBIXOAHBIE JHU (TIO TMPOU3BOJICTBEHHOMY KAJICHIAPIO TPU IICCTUIHEBHOW pabouei
HEJIeIe)

4. Conep:xanme Kypca

OcHOBHBIE pa3jie/ibl NIPOrpaMMbl Y4eOHOI0 Kypca

1) BBeneHune B 0CHOBbI reOMH(OPMALHOHHBIX CHCTEM U MPOCTPAHCTBEHHBIX IAHHBIX.
OOyuaronyecss MO3HAKOMSTCA C PA3JIMYHBIMM COBPEMEHHBIMU TI'€OMH(OPMALMOHHBIMH CUCTEMaMH.
VY3Ha10T, B KakuxX 00JacTsAX MpUMEHSETCS TeonH(popMaTHKa, KaKie 3a7a4ll MOKET pelaTh, a TaKkKe Kak
o0yyaroluecs: MOr'yT caMH NIPUMEHATh €€ B CBOEH IOBCEAHEBHOM KU3HMU.

2) Ypok padorsl ¢ [JIOHACC.
OOyuaromiuecs 6a30BO yCBOAT MPUHLUN No3uLmoHupoBanus ¢ nomouisto F'HCC. Y3HatoT, Kak MOXXHO
OpraHu30BaTh COOP CITyTHUKOBBIX IAaHHBIX, KAK OHH MPEJICTABISIOTCS B TEKCTOBOM BUE U KaK X MOXKHO
BU3YaJIU3UPOBATh.

3) BbIOOp NPOEKTHOT0 HANPABJIEHNUS H PacnpeieJieHue PoJIeii.
Bri6op mpoextHoro Hampasienus. [locranoBka 3amaun. MccnenoBanue npobiematuku. Ilnanuposanue
npoekra. Pacnipenenenue ponei.

4) VYcrpoiictBo U npuMenenne 3D pyukn
OOyuaronirecst TO3HAKOMSTCS U Haydarcsi padotars 3Dpyukoii

5) OcHOBBI CHEMKH € 6€CITHIOTHUKOB.
OOyuvaromuecs y3HawT, Kak co3faérca nonérHoe 3amanue it BAC. Kak mpousBomutcs 3amyck u
nanpHeimas cbéMka ¢ nomompio BAC. A Takxke Kakue pe3yabTaTbl MOXKHO HOJYYUTh U KaK 3TO cIeNaTh
(moy4yeHue opTopoToIUIaHa U TPEXMEPHOI MOJENN).

6) Yruy0JaéHHoe u3yyeHue TeXHOJIOrHii 00padoTKH reoJaHHbIX.
ABTOMaTH3MPOBAHHOE MOJIEIMPOBaHNE 00BEKTOB MECTHOCTH ¢ ToMolibio Agisoft PhotoScan.

7) COop reoqaHHbIX.
AdpodoTochEMKa, BEITTIOIHEHUE CHEMKH MECTHOCTH IO MTOJIETHOMY 33/1aHUIO.

8) H3yueHme ycTpoiicTBa IUIsi IPOTOTHITHPOBAHMSI.
O3HaKOMJIEHHE C YCTPOMCTBAMHU NMPOTOTUITUPOBAHHUS, TIPEIOCTABICHHBIMU 00y4Jatonmces. O0ydaromuecs
y3HAIOT OOIIMe MPUHIMIIEI PabOThl YCTPOICTB, a TaKkKe KOTrJa OHU NPUMEHSIOTCS M YTO ¢ UX TOMOLUIbIO
MOYKHO TIOJTYyYHTb.

9) TloaroTroBKa JaHHBIX JJIsl yCTPOHCTBA MPOTOTHITHPOBAHMSI.
[Moaroroska 3D-moperneid, 3KCIOPT TaHHBIX, MOJATOTOBKA 3aIaHHIA 10 ITEYaTH.

10) IporoTunupoBanue.
[Tpumenenue yctpoiicTB mporotunupoBanus (3D-npunTep).

11) lMocTpoeHne MPOCTPAHCTBEHHBIX CHEH.
JlonoTHeHne MOZETIeH 10 JaHHBIM a3pO(OTOCHEMKH € TIOMOIIBIO PYYHOT'O MOJCITUPOBAHHS U TIOATOTOBKA
K II€YaTH Ha yCTPOMCTBAaX MPOTOTUITUPOBAHMUS.

12) IToaroTroBKa Mpe3eHTAIMIA.
N3yuenune ocHOB B moJrotoBke mnpeszeHtanuu. Co3ganue npe3eHtanuu. [1oAroToBka K MpeicTaBIeHUIO
peaTM30BaHHOTO MTPOTOTHUTIA.

13) 3ammTa NpoexToB.
[IpencraBienne peann30BaHHOTO IPOTOTHIIA.

«IIpopopuenrauus»
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Monyns «BBenenue B 3D MoaenupoBaHue» 3HAKOMHT yqamuxcs ¢ mpodeccueit «3D-moaesnepy».
[Ipodeccun kaprorpag, reonndpopmaruk u 'MC-anaauTukpaccMaTpuBaeTcs B Moayne «BBenenue B
reOMH(pOPMALUOHHBIE TEXHOJIOTHH.

B monyne «®otorpaduu u naHopaMbl» 3HAKOMUMCS ¢ Tipodeccueii pororpad,

[Ipodeccus nmucnmeryep TPAHCNOPTHON CcHCTEeMbI paccMmarpuBaercs B Mopayne «lyoOanbHOE
no3unnonuposanue». Paznen «Mcnons3oBanue BITJIA», paccmarpuBaer npodeccuto onepatop BIIJIA
- CIIELIMAJIUCT, KOTOPBIM YIPABISET COBPEMEHHBIMHU JICTATCIIBHBIMHU alllapaTaMyd JUCTAHLUOHHO,
BIIJTAucnons3yroT yke€ MHOTHE, HalmpuMmep, 3TO JIIOAW M3 HedTerasa, reoje3ud U TPaHCIOPTHON
0€30IaCHOCTH, CIIacaTeNld MUC, PEeXKe — ereps WK CeIbCKoe X03sUCTBO. [ kapTorpadguueckol CbeMKH,
TEJIETPAHCIIALMN, KHHOCBEMKH, pPEKJIaMbl., METEOPOJIOTMYECKUX HAOJIOJICHUH, TI'PYy30MepeBO30K,
MOHUTOpPHHTa Oe30macHOCTH Ha O0O0BEKTaX W B TOpoJe, HAOMIOACHHMS 3a MPOTSHKEHHBIMHU
00BbEKTaMHU (3KEJIE3HBIMM  JIOpOTaMM  MJIM JIMHUSAMM  3JIEKTpolepenad), Ipd OpOLIEHWH IIOYBBI, B
cracaTeIbHBIX OllepalysaX U TyHICHUH I10XKapOB.

B moapyne «M3MeHeHHe cpeabl BOKPYI IIKOJIbD», Mbl 3HAKOMHUMCS C MHpoQeccHsMHU TaKMMHU Kak
JaHAIA(THBINH BeO-Iu3aliHep U apXUTEKTOP.
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4.1. TemaTnuyeckoe njianupoBanue 1 rox ooyyenus

Bceero ara

Ne /it Paznensl mporpamMMbl y4eOHOTO Kypca 4acoB IPOBEJCHUS

1 Bgenenue B 3D moesinpoBanne 1
2 3nakoMcTBO. TexHuka 6e3onacHocTH. BBogHOE 3ansTHe («MeHss 1
MUDY).
3 3D-monenupoBanue. CoBpeMEHHBIE BO3MOKXHOCTH. MaTepHalIbl. 1
TexHnYECKUE BO3MOKHOCTH.
4 Texnuuka 6e3omacHoCTH. OCHOBBI paOOTHI C MATEPUAIOM. 1
XapakTeprcTHKa, OCOOEHHOCTH PaOOTHI.
5 3D-monenupoBanne. bymakHoe MmakeTupoBaHue. TeXHUYECKHE 1
npuémsl. «3D-Moenep» KTo oH?
6-8 Coznanue 3D-monenu u3 6ymaru. Uepréx. Pazéprka. 3
9-11 Coznanue 3D-monenu u3 Oymaru. Coopka Moienu. 3
12-17 | Pabota c 3D pyukoii. Hanecenue pucynka Ha mabs0H. OtpaboTka 6
JTUHWN. BeIMoHeHHe I0CKuX pucyHKOB. Co31aHNe TUTOCKHX
ANIEMEHTOB U UX cOopka. O6bemHoe pucoBanue mozeseld. Coznanue
opuruHabHOM3D Monenu
18 3D-nipunTep. TpeThst TEXHUYECKAs PEBOJIOIHS. Y CTPOMCTBA JUIst 1
BOCCO3/IaHUA TPEXMEPHBIX MOJCIIEH.

19-20 | Pa6ora ¢ 3D-nipunaTEepOM.IIpeoOpazoBanre OOLEKTOB: MEPEMEILEHHE, 2
MaCH_ITa6I/IpOBaHI/IC, MMOBOPOT, PACTATMBAHUC-CKATUC U T./. 3HaAKOMCTBO
¢ kommnbroTepHoii porpammoit CURA 15.04.3. D1eMeHTBI
uHTepdeiica

21 dusnyeckue 1 XMMHUYECKHUE CBOMCTBA ILTacTHKA 11 3D- 1
npuHTtepa. [leyath TpEXMEpPHOI MOIETH TIIIaHETa 3eMIISL.
BBenenne B reonnpopMannoHHbIe TEXHOJIOTHH.
Keiic 1: «CoBpemennsblie kapThl, nin Kak onucars 3emiaio?».

22 HeoOxonumMocTth kapThl B coBpeMeHHOM Mupe. Cdepbl 1
MIPUMEHEHHUsI, IEPCIIEKTUBBI UCTIONb30BaHus KapT. [Ipodeccus
Kaprorpad.

23-25 | BekTopHble naHHbBIe HA KapTaX. 3HakoMcTBO ¢ Be6-I'UC. IBer 3
Kak aTpuOyT KapThl. 3HAKOMCTBO € KapTorpaduuecKuMu OHJIaiH-
cepucamu. [Ipodeccus reonnpopmarux u ' MC-ananutuxk.

26 Cser u uBer. Ponb 11Beta Ha kapte. Kak 3actaBuTh 11BET paboTaTh 1
Ha ce0s?

27-28 Cosznanue 1 myOTKaIus COOCTBEHHOUW KapThl. 2
Keiic 2: «I'106aabH0e no3uunonupoBanue “Haiiau ceds Ha
3eMHOM LIape”».

29-31 CucreMsl 1106aTEHOTO MO3UIIMOHUPOBAHUSL. 2
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32-33

[Tpumenenne ciyTHUKOB Ui To3uitnonuposanws. [Ipodeccus
JUCIIETYEP TPAHCIOPTHON CUCTEMBI.

34 Hrorosslii ypok
Bropoii rox o0yuenust
doTorpapuu ¥ MNAHOPAMBI.
Ucropus dotorpaduun. @ororpadus kak criocod u3ydeHus
35 oKpyxarorero mupa. S gororpad.
XapakrepucTuku goroannapaTtos. [loixydyeHne kauecTBEHHOTo
36 (doTocHUMKA.

37-38 | Co3nanne chepudeckux nanopam. OCHOBHBIC TIOHSTHS.
Heo6xoanmoe o0opynoBanue. TexHuKa CbEMKH CHEpUIECKUX
MaHOpaM Pa3IM4HOM annapaTypoil (kamepsl cMapTQoHOB 6e3
HITaTUBOB, IM(PPOBBIE (poTOANNAPATHI CO INTATUBAMU U T. JI.).

39-40 | Co3zpmanue cheprueckux nanopam. CIIMBKa MOTyYSHHBIX
¢dororpaduii. Koppekuus u peTyus naHopam.

41-44 | Coznanue 3D 3panus u3 2D u 3D dotorpaduun

45-46 | Ucnonw3oBanue O6ecnuiaoTHUKA i chEéMKU MecTHOCTH. (Keiic
3.1: «/ls1s1 yero Ha caMoM J1eJie HyKeH 0eCIHI0THBIN
JieTaTeJIbHbIA annapat?»). becnuioTHrk B reonHpOpMaTHKE.
YcerpoiictBo u npuMeHenue apona. Kro takoit oneparop BITJIA?

47 doTorpaMMeTpus U €€ BIMSIHUE Ha COBPEMEHHBIA MHUP.

48 Cuenapuu cCbEMKH 00BEKTOB AJIS OCIEAYIOIIETO MOCTPOCHHUS HX B
TPEXMEPHOM BHJIE.

49 Hcnonp3oBaHue OeCIUIOTHUKA JUIA CbEMKH MECTHOCTH.

50-51 | IlpuHIMI HOCTpOCHHS TPEXMEPHOTO H300paKEHUS HA
koMmbioTepe. PaboTa B pororpammerpudeckom [10 — Agisoft
PhotoScan wnu anamornanom. O0paboTKa OTCHATOrO MaTepHara.

52 duznyeckue U XMMUYECKHE CBOMCTBA M1acThKa ais 3D-
npuHTepa. [leyats TpEXMEPHON MOJEIN HIKOJIBI.

53-54 | TexHONOTUM MPOTOTHITUPOBAHHS. Y CTPOHUCTBA IS
BOCCO3/IaHUs TPEXMEpHBIX Mojieneit. Pabora ¢ 3D-

MIPUHTEPOM.
Keiic 3.2: «I3MeHeHne cpeabl BOKPYT HIKOJIbD».

55-58 | Pabora B 1O mist pyqHOTO TPEXMEPHOTO MOJICITMPOBAHHUSI IITKOJTBI
— SketchUp u npumikonsHOT0 yuactka B nporpamme Realtime
Landscaping

59-62 | DxcnopTHpoBaHue TPEXMEPHBIX (aiinos. [IpoexTpoBanue
MO/IEJIEH IIIKOJIBI ¥ DJIEMEHTOB MPHUIIKOJIBHOTO ydacTka. [ledaTs
Mozesnel Ha 3D-npunTepe

63-64 | [loaroroBka 3amuTH TPOEKTA.

65-66 3amnmTa nNpoeKTOB.
3akmrounTtensHoe 3ansaTre. [loaBenenrne utoroB padoTsl. [1nansr

67 10 J10paboTKe.
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Keiichl,
BXOsIIIIUE B
NporpamMmmy

Kpatxkoe conep:xxanmne

Keiic 1. CoBpemeHHBIE
KapThbl, miu Kak
onucaThb 3emJa10?

Ketic 3HaKOMUT 00y4arOIMXCs ¢ Pa3HOBUIHOCTSIMU IaHHBIX. Pemast
3ajady Keica, 00yJarolecs IpoXoIsiT CIeAYIOINe TEMATUKU: KapThl U
OCHOBBI X (DOPMHUPOBAHUS; U3YUEHHE YCIOBHBIX 3HAKOB M MPUHIIUIIOB UX
0ToOpaXeHHUs1 Ha KapTe; CUCTEMbI KOOPAWHAT U MIPOSKIUN KapT, UX
OCHOBHBIE XapaKTEPUCTHUKH U BO3MOKHOCTH ITPUMEHEHUS; MaclITad u Jp.
BCIIOMOTaTeJIbHbIE HHCTPYMEHTH! ()OPMHUPOBAHHMSI KAPTHL.

Keiic 2. I'mo6aanHoe
MO3UIMOHUPOBAHME
«Haiign cebst Ha 3eMHOM
mapey».

Hecmotps Ha TO, 9YTO HABUTATOPHI M CIIOPTUBHBIEC TPEKEPHI CTATH
HEOTHEMJIEMOM YaCThbIO HAlIEH dKU3HU, MAJIO KTO 3HAET MPUHLIUI UX
pabotsr. Ipoiins ketic, ooyqaromuecs y3Hatot ipo [ JIOHACC/GPS —
MIPUHIIUTIEL PabOTHI, HCTOPHIO, COBPEMEHHBIE CHCTEMEI, TPIMEHEHHE.
[Ipumenenue norrepoB. Busyanusaius TEKCTOBBIX JaHHBIX Ha KapTe.
Co3znianne KapThl HHTCHCUBHOCTH.

Keiic 3.1.
Aspodorocnhémka. «asa
Yero Ha CaMoM JeJie
HY’KeH 0eCIuJIOTHbII
JieTaTeJIbHbII
anmapar?».

Keiic 3.2. U3meHneHue
cpeabl BOKPYT HIKOJIBI.

Keiic, KOoTOpBIi1 TO3BONHUT 00YYAIOIIMMCS OCBOUTH TIOJTHYIO
TEXHOJIOTHYECKYIO LIETTOYKY, HCIOJIB3YEMYI0 KOMMEPUYECKUMU
KOMIaHUSIMH. Y CTPOHCTBO U NPUHLIMIIBI PyHKIIMOHUpoBaHUs BITJIA,
OcHoBBI $HOTO- ¥ BUACOCHEMKH U IPUHLIUIIOB Iepeiaun HH)OPMALIUU C
BIUJIA, obpaboTka manubix ¢ BITJIA.

[Iponomxenue keiica 3.1. OOy4aronmecs, UMesi B CBOEM pacTOpsHKCHUU
ANEKTPOHHYIO 3D-MO/IeTb IIKOJIBI, TPOAOIDKAIOT BHOCHTh H3MEHEHHS B
HPOIYKT C IIeJbI0 O1aroycTpoiictBa paiiona. O0ydaromuecs IpoaoDKal0T
COBEpILICHCTBOBATH CBOM HaBBIK 3D-MOJIeTMpoBaHusi, 3aBepIasi MPOEKT.
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