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I. IllosicHuTEILHAA 3aNIMCKA

AKTYaJIbHOCTb: CETOJHS TeOMH(OPMAIMOHHBIC TEXHOJOTHUU CTAld HEOTHEMJIEMOW YacThIO HAIICH >KHU3HH,
M000M COBPEMEHHBIN YEJIOBEK MOJIb3yeTCs HABUTAIMOHHBIMHU CEPBUCAMU, MPUIOKCHHUSIMH TSI MOHUTOPUHTA
OOIIECTBEHHOTO TPAHCIIOPTAa W MHOTHMH JIPYTHMH CEPBUCAMH, CBS3aHHBIMH C KapTaMU. OTH TEXHOJIOTHH
WCIIOJIL3YIOTCSI B COBEPIICHHO Pa3NIMYHBIX cepax, HAauWHAS OT PearupoBaHUs MPU YPE3BBIUANHBIX CUTYAIUSIX H
3akaHumMBas MapketmHrom. Kypc «['eomHpOpManMOHHBIE TEXHOJOTHW» TIO3BOJSET CHOPMUPOBATH Y
00yJaronuxcss YCTOMUUBYIO CBSI3b MEXKY HHPOPMAITMOHHBIM M TEXHOJIOTHYECKAM HAIIPABJICHUSIMH HAa OCHOBE
peabHBIX MPOCTPAHCTBEHHBIX JIAHHBIX, TAKUX KaK a3podoTOChEMKA, KOCMUUECKasl ChEMKa, BEKTOPHBIE KapThl U
Jp. DTO TO3BOJIUT O0YUYAIOMIUMCS TIOJTYYUTh 3HAHUS TI0 UCTIOJIb30BAaHUIO T€OMH(OPMAIIMOHHBIX HHCTPYMEHTOB U
MPOCTPAHCTBEHHBIX JAHHBIX JIJIsi TOHUMAHUS U U3yYEHHUsI OCHOB YCTPOMCTBA OKPYKAIOIIETO MUPA U TIPUPOIHBIX
aBiieHnid. OOyydaromuyecs CMOTYT PeaJu30BbIBaTh KOMaHAHbIE IIPOEKTHI B cepe MCCIeA0BAHMS OKPYKAIOUIETO
MHpa, HayaTh MCIOJIb30BaTh B TIOBCEIHEBHOW JKMU3HU HABUTAIIMOHHBIE CEPBUCHI, KOCMHUYECKHE CHUMKH,
AJNIEKTPOHHBIE KapThI, COOMpaTh JaHHBIE 00 00BEKTaX HAa MECTHOCTH, C03/aBaTh 3D-00bEKThl MECTHOCTH (KaK

OTJEJIbHBIE 3[]aHNUs, TaK U IIeJIble TOPOJia) U MHOTOE IPYroe.
Kiuacenpukanusi nporpaMmsl: TEXHHUYECKas!.

HanpagiieHHoCTh 00pa3oBaTe/ibHOM mNporpamMmbl: oOpasoBarenbHas mporpamma «I'eomHdopmarmoHHbIC

TEXHOJIOTHUN SIBJISIETCS 00IIe00pa30BaTeIbHON IPOTPaMMOM 10 TIPeIMETHOM 001acTH « T eXHOJIOTHs.
DOyHKIHMOHAILHOE NMPeIHA3HAYeHHEe MPOrPAMMBbI: TPOEKTHA.

dopma opraHu3alu: rpymnnoBas.

AKTYaJIbHOCTb M OTJINYMTEIbHbIE 0COOEHHOCTH MPOTrPaMMbI

HoBusna mnporpaMmbl 3akitoyaeTcss B CO3JaHMM YHHKAIbHOW 00pa3oBaTeNbHON cpenbl, (hopMmupyromei
MIPOEKTHOE MBIIIJICHHE OOyJaromuXcs 3a CYET TPAHCIALIMHM MPOEKTHOTO CrHocoba NeATENbHOCTH B paMKax

PCUICHHUA KOHKPCTHBIX HpO6HeMHHX chyaum“I.

AKTyaJ'IbHOCTB IIporpaMmbl 06YCJ'IOBJ'IeHa TEM, 4YTO pa60Ta HaJ 3ajladyaMH B paMKax HpOGKTHOfI ACATCIBbHOCTHU
(bOpMI/IpyeT HOBBIM THIT OTHOIICHHS B paMKax CHUCTCMbI «IIpUpOJa — O6H_IGCTBO — YCJIOBCK — TCXHOJIOTHN»,
OHpC,[[CJ'ISHOH_II/Iﬁ 00513aTEILHOCTD AKOJOTHYECKOU HOPMHUPOBKU TIPpHU OpraHu3aliuu 000 ACATCIBbHOCTH, 4YTO
ABJIICTCA TICPBBIM IMIAroM K q)OpMI/IpOBaHI/IIO «IIOKOJICHUA Pa3BUTHUA», SABJIAIOMICTOCA TPCHAOM pPa3BUTUA

COBPEMECHHOT'O 06IJ_ICCTB8..

[Tporpamma mnpenanonaraer ¢GoOpMHpPOBaHUE y OOyYarOIMXCS MpPEJCTABICHUH O TEHACHLUHUSAX B Pa3BUTUHU
TeXHU4ecKoi cdeprl. HOBBIN TEeXHO-IPOMBIIICHHBIN YKJIaJ HE MOXET ObITh IMoJIoKeH B (hopmar obuiecTBa
pa3sBUTHS TOJBKO HA OCHOBAHWU HOBHU3HBI (PU3MUECKUX MPHUHLUIOB, HOBBIX TEXHHYECKHUX PpEIICHUH U
KJIACTEPHBIX CXEM B3aUMOJICHCTBUS Ha IOCTHHIYCTPUAIBHOM JTale€ pPa3BUTUS COLMyMa, a WJEsl pa3BUTHUA

3



OGIJ_IGCTBa HCIIPCJIOKHO BKIIIOYACT B cebs TCHACHIIMIO K OGpGTCHI/IIO COHAITPaBJICHHOCTU AaHTPOIIOTICHHBIX

(baxTOpOB, 3aKOHOB PAa3BUTHUSL OUOC(EPHI U KYJIBTYPHOTO Pa3BUTHSL

[lenaroruueckas 1enecoo0Opa3HOCTh ATOM MPOTrpaMMBbl 3aKJIIOYACTCS B TOM, YTO OHA SBISETCS LIEIOCTHOH U
HETPEPHIBHON B TEUYEHHUE BCETO IMpoliecca 0OyUeHUs U MO3BOJIAET 00yJaromeMycs Iar 3a I1aroM packpbiBaTh B
ce0e TBOpYECKHE BO3MOXKHOCTH W CaMOpEAIM30BBIBATHCS B COBPEMEHHOM MHUpe. B mpouecce u3ydeHus
OKPYKAIOIIEro MHUpa OO0ydJaroImmecs TOoJydaT JIOMOJHHUTEIbHOEe o0pa3oBaHWEe B 00JacTH WHPOPMATHKH,

reorpadun, MaTeMaTHKU U (DU3HUKH.

OTinuuTeNbHON OCOOEHHOCTHIO JAHHON NIPOrpaMMbl OT YXKE CYIIECTBYIOIIUMX O0pa30BaTEIbHBIX MPOTPaMM
ABJIEeTCS €€ HalpaBJIEHHOCTh Ha pa3BUTHE OOYy4alOUIMXCAd B IPOEKTHOM J1€ATENbHOCTH COBPEMEHHBIMU

Meroaukamu TPU3 u SCRUM ¢ noMotipio COBpEMEHHBIX TEXHOJOTUM U 000y I0BaHUS.

Bo3pacrt obyuatowmxca: obyyatowmeca 8 Knaccos.
Cpoku peaau3anuu nporpaMmel: 34 4acos.

HanosansieMocTs rpynm: 15 yenoBexk.
Pesxum 3ansTuii: 1 gac B Heemo.
®opMbl 3aHATHIA:

- paboTa HaJ peleHueM KeicoB;

- JJabOPATOPHO-TIPAKTHIECKUE PaOOTHI;

- JIEKIIUH;

- MacTep-KJIacchl;

- 3aHATHSI-COPEBHOBAHNS;

- 9KCKYpCHH;

- POEKTHBIE CECCHH.

MeTOI[bI, HUCIMOJb3yEeMbI€¢ HA 3AHATHAX:

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

- ClIOBECHBIE (pacckas, beceia, MHCTPYKTaX, YTEHHE CIIPAaBOYHON JINTEPATYphI);

- Harjsi/iHble (AEMOHCTPALUS MYJIbTUMEIUIHBIX IPe3eHTalM, poTorpadun);

- npo6seMHbIe (METO bl MPOOIEMHOT0 U3JI0KEHNs) — 00yJaromuMcs 1aéTcs YacTh TOTOBOTO 3HAHUS;

- IBPUCTHYECKUE (YACTHUHO-TIOUCKOBBIE) — OOydYaloOUIMMCS HPEAOCTaBIseTCcs OoJblIas BO3MOXKHOCTb
BbIOOpA BapUAHTOB,;

- HCCIIeI0BATENIbCKUE — OOYUalOIIHUecs: CAMU OTKPBIBAIOT M UCCIIEAYIOT 3HAHUS;

- WTIOCTPATUBHO-00bSICHUTENBHBIE;

- pPENpPOSYKTHUBHBIE;



- KOHKpPETHbIE U a0CTpakTHBIC, CHHTE3 M aHaju3, CpaBHEHHE, 0000uIeHne, alOcTparupoBaHue,
KJIaccu(UKaIys, CHCTEMAaTU3aIus, T. €. METOJIbI KAK MBICITUTEIIbHbIC OTIEPAIUH;

- HWHAYKTUBHBIC, ICAYKTUBHBIC.

11.1. Heau u 3axa4mu peaau3anuu OCHOBHOH 00pa3oBaTeIbHOM MPOrPaMMbl OCHOBHOI'O 001Lero

o0pa3zoBaHus

Heab: BoBIEUCHHE OOYUYAIOIIUXCS B IPOEKTHYIO AEATEIBHOCTb, Pa3pabOTKa HAyYHO-HCCIEIOBATEIbCKUX H
VMH)KEHEPHBIX ITPOECKTOB.

3apaum:

obyuarowue:

. npuoOpeTeHne u yriayoieHue 3HaHU OCHOB MTPOCKTUPOBAHUS U YIIPABJICHUS MTPOCKTaAMU;

. 03HAaKOMJIEHHE ¢ METOJAaMH U mpuéMamu cOopa v aHaau3a HHPOPMaIIUH;

. 00y4eHHE MPOBEICHUIO UCCIICIOBAHNN, TPE3CHTALINNA U MEKITPEAMETHOM MO3UIIMOHHOW KOMMYHUKAIINH;
. o0ydeHue padoTe Ha CHeIUATM3UPOBAHHOM 00OPYIOBAaHUH U B IPOTPAMMHBIX Cpe/iax;

. 3HAKOMCTBO C  XapA-KOMMETEHIUsIMH  (T€OMH()OPMAIMOHHBIMHU),  TO3BOJSIOMIUMH  MPUMEHATH

TCOPETHIYCCKUEC 3HAHWA HA IIPAKTUKE B COOTBETCTBUU C COBPEMCHHBIM YPOBHEM Pa3BUTUA TEXHOJIOTHH.
passeusarnoujue.

. (dbopMHpOoBaHHE HHTEPECA K OCHOBAM M300peTaTeNIbCKON AESITETbHOCTH;

. pa3BUTHE TBOPUYECKUX CITOCOOHOCTEH M KPEATHBHOTO MBIIIUICHUS;

. nproOpereHue omnbiTa ucnosibzoBanus TPU3 npu popmupoBannuu coOOCTBEHHBIX UJIEH U PEIICHUI;

. (dbopMHpoBaHHE MOHUMAHUS MPSIMOM M OOpaTHOM CBSI3M MPOEKTA U CPElbl €ro pealn3alliu, 3aJ0KEeHHE
OCHOB COLIMAJIBHOM M 3KOJIOTMYECKON OTBETCTBEHHOCTH;

. pa3BUTHE T'€OMPOCTPAHCTBEHHOTO MBIIICHUS;

. pazBuTHE CO(T-KOMIETCHIIMHN, HEOOXOMMMBIX JJI YCIENTHONW pabOThl BHE 3aBHCHUMOCTH OT BBIOpAaHHOM
npodeccun.

gocnumamebHble.

. (dhopMHpOBaHKE MPOSKTHOTO MUPOBO33PEHUS K TBOPUECKOTO MBIIIUICHHUS;

. (dbopMHUpOBaHHE MUPOBO33PEHUS M0 KOMIUJICKCHOW OLIEHKE OKPYKAIOILIEro MHUpa, HallPaBJICHHOHN Ha €ro
MO3UTUBHOE U3MEHEHUE;

. BOCITUTaHHE COOCTBEHHOH MO3MIMM [0 OTHOIIEHUIO K JIEATEIbHOCTH M YMEHHE COIOCTaBJIATH €€ C
JIPYTUMU MO3UIUSMU B KOHCTPYKTUBHOM JTHAJIOTE;

. BOCITUTaHHE KYJIbTYpPbl padOThl B KOMaH/IE.

1.1.2. IpuHIUNbI 1 MOAX0AbI K (GOPMHUPOBAHMIO 00Pa30BaTeILHOI MPOrpaMMbl OCHOBHOT'O 00IIETro
o0pa3oBaHus

[Tporpamma peanusyercs:

- B HENpPEpbIBHO-00PAa30BaTEIbHONW JEATENbHOCTH, COBMECTHOM JEATENbHOCTH, OCYIIECTBISIEMOH B XOJe
PEKUMHBIX MOMEHTOB, T'JIe 00YyJalOIIMICs OCBAUBAET, 3aKPEIUIeT U apoOupyeT MOJyYeHHbIE YMEHUS;

- B CaMOCTOSITEJIbHON JeATENbHOCTH OO0YdJarolMXCs, IAe OOydyarolMiics MOXKET BbIOpaTh JAEATENBHOCTh IO
MHTEpecaM, B3aUMOJECHUCTBOBATH CO CBEPCTHUKAMM Ha pPABHONPABHBIX TMO3MLUAX, pellaTh MPOoOJIEeMHbIE
CUTYalLlUu U JIp.;

- BO B3aUMOJICVCTBUM C CEMBSIMU JCTEN.

IIporpamMma MOKeT KOPPEKTHPOBATHCA B CBSI3U C N3MEHEHUSAMU:

- HOPMaTUBHO-TIPaBOBO 0a3bl JOLUIKOJIBLHOIO 00pa30BaHMs;

- BUJIOBOHM CTPYKTYpBI IpYIII;

- 00pa30BaTeNbHOTO 3aMpoca poAUTeNeH.

[Toxoap! K POPMHUPOBAHUIO IPOTPAMMBI:

- JInuHOCTHO-OpUEeHTUpPOBaHHbIN. OpraHuzanus 00pa30BaTEIBLHOIO IMpoliecca ¢ Y4ETOM TIJIABHOTO KPHUTEPHS
3P PEKTUBHOCTH 00YUaIOIIET0Cs — €ro JMYHOCTH. MeXaHU3M — CO3JIaHHe YCIOBMM Uil pa3BUTHS JIMYHOCTH Ha
OCHOBE M3YUEHHsI CITIOCOOHOCTEN 00Y4arOIIEerocsi, ero HHTEPECOB, CKIOHHOCTEH.



- JesrenbHOCTHBIN. Opranu3anus AeSTEIbHOCTH B 00IIIEM KOHTEKCTEe 00pa30BaTEIbHOTO poIiecca.
- Llennoctueiif. OpraHuzanys pa3BUTHS W BOCHHTAaHUS HAa OCHOBE OOIIEYENIOBEUECKHX LIEHHOCTEW, a TakKkKe
TUYECKUX, HPABCTBEHHBIX U T. 1.
- KommerentHoctHpii. @opMHpPOBaHHE TOTOBHOCTH OOYYAIOIIUXCS CaMOCTOSITEIBHO JECHWCTBOBATH B XOJIE
pEILIEHUs aKTyaJbHBIX 3a/au.
- CucremHbIi. MeTO070rMYecKOe HAaPaBIeHNUE, B OCHOBE KOTOPOTO JISKUT PACCMOTPEHHE 00YUJaIOIIerocs KaK
LIEJIOCTHOTO MHOYKECTBA JIEMEHTOB U3 OTHOILIEHUH U PA3JIUYHbIX CBSI3€H MEXKIY HUMMU.
- Jnanornueckuit. Opranu3zanus nporecca ¢ y4éToM MpUHIUIA JUAJI0Ta, CyObEeKT-CyObEKTHBIX OTHOILIEHU.
- IlpoGnemusiii. DopMUpOBaHHE MPOTPAMMBI C TO3WLUN KOMIUIEKCHOTO M MOJYJIBHOTO MPEACTABICHHUS ©&
CTPYKTYpBl KaK CHCTEMbl MOJINPOrpaMM II0 0Opa3oBaTelbHbIM OOJACTSIM M JIETCKUM BUJAM JEATEIbHOCTH,
CIOCOOCTBYIOLINM II€JIEBBIM OPUEHTHPAM Pa3BUTHS.
- Kynbpryponoruueckuii. Opranuzanusi mnpoiecca ¢ yd€ToM MOTEHIMana KyJIbTypoCOOOpa3HOTO COJEPIKaHMS
JOIIKOJIBHOTO 00pa30BaHUsI.
1.2. llnanupyemble pe3yJabTaThl 0CBOEHHS 00Yy4AIOIIMMHUCH OCHOBHOI 00pa3oBaTe/bHOI MPOrpaMMbl
OCHOBHOIO 0011ero o0pa3oBanus (00s13aTeJIbHO IPOBEPUTH pa30MeHMe MO JUYHOCTHBIM, MPeIMeTHbIM
U T. 1.)
1.2.1. OOuue nogoXeHnus

[IporpamMma naér oOyyaronMMcsi BO3MOXKHOCTh MOTPY3UThCS BO BCE MHOI000Opa3ue MpOCTPAHCTBEHHBIX
(reoundopmanoHHBIX) TexHoJoTHH. [Iporpamma 3HaKOMUT OOy4YaOIMIMXCA C TeOMHGOPMAIMOHHBIMU
CUCTEMaMM U C Pa3jIMYHBIMM BUJAMH I'€OJaHHBIX, MO3BOJIET MOIY4YUTh 0a30Bble KOMIIETEHLUU MO cOOpy
JAHHBIX U OCBOUTH MEPBUUHBIE HABBIKH PAa0OTHI ¢ JaHHBIMU. [loJTydeHHBIE KOMIIETEHIIMN U 3HAHUS MTO3BOJISAT
oOyyarouuMcsl MPUMEHUTh WX MOYTH B JIFOOOM HalpaBlIEHUU COBPEMEHHOIO pbIHKA. OCBOMB Mporpammy,
oOydJaromiecss CMOTyT BBIOpaTh HambOoJee WHTEPECHYIO JUIsi HUX TEXHOJOTHYECKYH) HAaNpaBIIEHHOCTH,
KOTOpOil oHU OyIIyT 00y4aTbcs B paMKax YriyOinE€HHOTO MOIYIIS.

[IporpamMma 3aTparuBaeT Takue TeMbl, Kak: «OCHOBBI pabOThl C MPOCTPAHCTBEHHBIMHU JIAaHHBIMUY,
«OpueHTHpoBaHHEe Ha MECTHOCTH», «OcHOBBHI (oTorpadum», «CamMOCTOSTENbHBIH cOOp MaHHBIX», «3D-
MOJISTUPOBAHUE MECTHOCTH H OOBEKTOB MecTHoCTH», «l'eomHdopmarmonnsie cuctemsl (I'IC)»,
«Busyanuzanus u npeactaBieHue pe3yabTaToBY.

B ocHoBe pa3paboTaHHO#N TIPOrpaMMBbl JISKUT METOIMYECKUH MHCTPYMEHTapuil deepaabHOTO ThIOTOpa
brictpoBa AnToHa IOpheBuua «CeTh IeTCKUX TeXHONApKOB “KBaHTOpHUyM”. BBOIHBII MOAYIIbY.

[IporpamMmma opueHTUpOBaHA Ha JONOJHUTENbHOE 00pa3oBaHHE OOy4alOUIMXCS IIKOJIBHOTO Bo3pacta 7

KJacca.
MakcuMaabHOE KOJMYECTBO O0yJarOIUXCs B Tpymie — 15 4enoBexk.
1.2.2. CTpyKTypa INIaHUPYEMBIX PE3yJIbTaTOB

[Inanupyemble pe3ynbTaThl ONUPAIOTCA Ha BeOyIIME IEJeBbleé YCTaHOBKH, OTPaKAIOUIME OCHOBHOIM,
CYIIHOCTHBIH BKJIaJ] KaXKA0H U3ydyaeMoi IporpaMMbl B pa3BUTHE JTMYHOCTH, 00yJaroIuXcsl, X CIIOCOOHOCTEH.
B cTpyKType miaHupyeMbIX pe3ysbTaTOB BBIAEISIOTCS CIEAYIOIINE IPYIIIbL:
1. JIuyHOCTHBIE pe3ynbTaThl OCBOCHHMS OCHOBHOH 00pa30BaTeNbHOM NpOrpaMMbl MpPEICTABICHBI B
COOTBETCTBUU C I'PYNION JMYHOCTHBIX PE3YJIbTATOB.
2. MeramnpeaMeTHble pe3ylbTaThl OCBOEHHMS OCHOBHOM 00pa3oBaTeNbHOW IMPOrpamMMbl IPEJICTABICHBI B
COOTBETCTBUU C NOJATrPYIIIAMU YHUBEPCAIbHBIX Y4EOHBIX JICHCTBUM.
3. IlpenmerHble pe3ynbTaTbl OCBOCHUS OCHOBHOM 00pa3oBaTeiabHOM HpOorpamMMbl IPEJCTABICHbI B
COOTBETCTBUH C I'PYyNIIaMH PE3YyJIbTaTOB yUEOHOTO IpeIMeTa.
1.2.3. JInuHOCTHBIE pe3yabTaThI
IIpoepammmusie mpebosanus K yposHIo BOCNUMAHHOCMU (TUYHOCMHblE Pe3YIbMmamyl):
— c(OpMHUPOBAaHHOCTh BHYTPEHHEH MO3ULUH OOYyYaroIerocs, 3MOIMOHAIBHO-TIOJIO0KHUTEIBHOE OTHOILIECHHUE
oOyyaromerocs K IKoJie, OpueHTalls Ha T0O3HAaHUE HOBOTO;
— OpHUEeHTalMs Ha 00pa3el] MOBEIEHHs «XOPOIIETro yUeHUKay;
— c(hOpPMHUPOBAHHOCTh CaMOOIICHKH, BKJIIOYasi OCO3HAHME CBOMX BO3MOXKHOCTEH B Y4Y€HHH, CIIOCOOHOCTH
aJIeKBaTHO CYIUTh O NPUYMHAX CBOEro YclexXa/Heyclexa B YYEHUHM; YMEHHME BHJETh CBOM JIOCTOMHCTBA U
HE/IOCTATKH, YBa)KaTh ce0s1 U BEPUTH B yCIEX;
— c(popMHPOBAHHOCTh MOTHBALIMHU K YU€OHOH eSTENbHOCTH;



— 3HaHHE MOPAIBHBIX HOPM U C(HOPMUPOBAHHOCTH MOPATBHO-3TUUYECKUX CY)KICHHH, CHOCOOHOCTh K PELICHHIO
MOpAJIBHBIX MPOOJEM Ha OCHOBE KOOPAMHAIMU PA3JIMYHBIX TOYEK 3PEHHUs, CHOCOOHOCTh K OLIEHKE CBOMX
MOCTYIIKOB U ICHCTBHIA APYTHUX JIIOJEH C TOUKH 3pEHUs COOII0ACHUS/HAapyIICHUS MOPAIbHOM HOPMBI.
IIpoecpammmuvie mpebosarus K ypOEHIO PA3GUMUAL:
— c(popMHUPOBAHHOCTH MPOCTPAHCTBEHHOTO MBIIIUICHUS, YMEHUE BUIETh 00BEM B IJIOCKUX MTPEIMETaX;
— yMeHue o0pabaTbIBaTh U CHCTEMATU3UPOBATH OOJBIIOE KOJMYECTBO HHPOPMALIUH;
— cpopMHPOBAHHOCTH KPEATHBHOTO MBIIJICHHUS, TOHUMAaHUE PUHIIUIIOB CO3AaHUS HOBOTO MPOAYKTa;
— cpopMHPOBAHHOCTH YCUIYUBOCTH, MHOT033]a4HOCTH;
— cOopMHPOBAHHOCTh CAMOCTOSITENIFHOTO MOJXOJa K BBIMOJHEHUIO PA3IMYHBIX 3a1ad, yMeHHe paboTaTth B
KOMaH/I€, yMEHHE MIPABUWIIbHO JEJIErUpoBaTh 3a/1auH.

1.2.4. MeranpeaMeTHbIE pPe3yJIbTaThI
I'eorpadus
BbeinyckHUK Hay4qHTCS:
. BBIOMpATh UCTOYHUKH reorpaduueckoil nHGopmanuu (kaprorpaduyeckue, CTaTUCTUUECKHE, TEKCTOBBIE,
BUJIE0- U (OTON300paKEHUSI, KOMITBIOTEPHbIE 0a3bl JAHHBIX), a/IEKBATHBIE PEIIaeMbIM 33a4aMm;
. OpUEHTHPOBATLCS B MCTOUYHMKaX reorpaduyeckoi nmHpopManuu (kaprorpapuueckue, CTaTUCTUYECKUE,
TEKCTOBBIE, BUI€0- U (POTOM300pakeHNs, KOMIIBIOTEPHbIE 0a3bl JAHHBIX): HAXOUTh U U3BJIEKaTh HEOOXOAUMYIO
nH(pOpPMaLIMIO; ONpPENeNsITh U CPaBHUBATh KAYECTBEHHbIE M KOJIMYECTBEHHbIE MOKA3aTeNH, XapaKTepHU3yIoIlne
reorpauueckue oOBEKThI, MPOLIECCHl U SBJIEHUS, UX MOJIO)KEHHE B MIPOCTPAHCTBE MO reorpapuueckuM KapTam
pa3HOTO COJEpXKaHUSI M JPYTUM HCTOYHMKAM; BBISIBISITH HEAOCTAIOUIYIO, B3aMMOJOIOJIHSIOUIYIO W/HIN
MIPOTUBOPEUYUBYIO reorpadudeckyro nH(HOPMaIIHIO, TPEACTABICHHYIO B OJJHOM HJIM HECKOJIbKMX UCTOYHHUKAX;
. MIPEJICTaBIATh B Pa3InyHbIX (popMax (B BHUAE KapThbl, TaOIUIBI, rpaduka, reorpadguyeckoro onucaHus)
reorpaduyeckyro HHPOpMaIUio, HEOOXOAUMYIO AJIs PellleHUs Y4eOHbIX U MPAaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4.
BbINyCKHHUK MOTYYUT BO3MOXKHOCTh HAyYUThCS:
. MOJIETUPOBATh TeorpaduuecKue 0OHEKTHI U SBICHUS;
. IPUBOAUTH MPUMEPHI IMPAKTUUYECKOTO MCIOJIb30BAaHUS Teorpaguueckux 3HAHUM B Pa3IUYHBIX 00NaCTIX
JESITEIILHOCTH.

Maremaruka
CraTtucTtrka u TeOpus BEPOSITHOCTEN
BbImycKHUK Hay4YHUTCS:

. MIPEJICTaBIATh JaHHBIE B BUJIE TaOJIHII, JHarpamm;

. YUTaTh UH()OPMALIHIO, TPEJICTABICHHYIO B BUJIE TaOIUIIbI, TUATPAMMBI.

B noBceaHeBHOM KU3HU U IPH U3YUEHUH IPYTUX IPEIMETOB BBIITYCKHUK CMOKET:

. U3BJIEKAaTh, HHTEPIIPETUPOBATh U MpeoOpa3oBbIBaTh MH(GOPMALIMIO, MPEJCTABICHHYIO B TabIUIaX U Ha

IrarpamMmax, OTpakarollylo CBOMCTBA U XapaKTEPUCTUKHU peabHBIX MPOIIECCOB U SIBICHUM.
Harnsgnas reometpus
I'eomerpuueckue Gurypbl
BbIyCKHUK Hay4YHUTCS:
. omepupoBaTh Ha 0a30BOM ypOBHE MOHATHSIMH: (PUTypa, TOUKA, OTPE30K, MpsiMasi, Jyd, JOMaHas, yrodi,
MHOTOYTOJIbHUK, TPEYrOJbHUK W YETHIPEXYTOJIbHUK, MPSIMOYTOJbHUK M KBaJApaT, OKPYKHOCTb W KpPYT,
MPSIMOYTOJIbHBIN Mapajuienenunes, kyo, map. M3o0paxaTs uzydaembie GUTYphl OT PyKH U C TOMOIIBIO JTMHEHKU
U IUPKYIIS.
B noBceaHeBHOM KU3HU U IPH U3YYCHUH IPYTUX MPEIMETOB BBITYCKHUK CMOXKET:
. peuaTh MpaKTUYEeCKHe 3a/1a4M ¢ IPUMEHEHHEM MPOCTEHIIINX CBOMCTB (pUryp.

N3mepeHus u BEIYUCIECHUS

BrImycKHUK Hay4IUTCS:
. BBITIOJIHATh U3MEPEHUE JIUTUH, PACCTOSHUM, BEJIMYUH YIJIOB C MOMOIIBI) MHCTPYMEHTOB ISl U3MEPEHUI
JUIMH U YTIIOB.

dusznka

BhINyCKHUK Hay4HUTCS:

. coOnrofath TpaBuia O€30MacHOCTH WM OXpaHbl Tpyda Hpu paboTe ¢ yueOHBIM U JTabOPaTOPHBIM
obopynoBaHueM;



. MOHUMATh MPUHIIMIIEI ASHCTBHUS MAlINH, IPUOOPOB M TEXHUYECKUX YCTPONCTB, YCIOBHS UX 0€30M1acHOTO
HCIIOJIb30BAHUS B [IOBCEIHEBHOW KU3HH;

. WCTOJB30BaTh TPU BBIMOJHEHUHM Y4YEOHBIX 33/7a4 HAYYHO-TIONMYIAPHYIO JHTEPATypy O (PHU3UYECKUX
SBJICHUSX, CIIPABOYHBIC MATEPUAIbI, PECYPCHI UHTEPHETA.

WNudopmaTuxa

BrInyCKHHUK HayduTCs:

. pasznuyath BHJABI HMHQOpPMAIMM 10 cHocobaM €€ BOCHPUSTHS YENOBEKOM M 10 crocobam eé
IIPEACTABJICHUS HA MAaTEPUAIIBHBIX HOCUTEIIAX;

. IPUBOJUTh NpPUMEpPhl HH(OPMALMOHHBIX MPOLECCOB (MPOIECCOB, CBSA3AHHBIX C XpPaHEHHUEM,
npeoOpa3oBaHrEM M Nepeaadyeil JAaHHBIX) B )KUBOW MPUPOJIE U TEXHUKE;

. knaccuduiponats cpeactea MKT B COOTBETCTBHH ¢ KPYrOM BBITIOJTHSAEMBIX 3a71a4.

Maremaruyeckue 0CHOBbI MH(OpMaTUKI

BbINyCKHHUK TOJTYYUT BO3MOKHOCTD:

. MMO3HAKOMUTBCS C NMPUMEPaMU MaTeMaTHUYeCKUX MOJENIe M HCIOJIb30BAHUEM KOMIBIOTEPOB IPHU HX
aHaJIM3e; MOHATh CXOJCTBA U PA3INYUSA MEXKIY MaTEeMaTHUECKON MOJIENbl0 00bEKTa U €ro HaTYpHOW MOJIENbIO,
MEX1y MaTeMaTUYeCKON MOJENbI0 0OBEKTA/SIBICHUS U CIIOBECHBIM OITUCAHUEM.

Hcnonp30BaHne MPOTrpaMMHBIX CHCTEM U CEPBHCOB

BBITTyCKHUK HAYIHTCS:

. KJ1acCU(PUIMPOBATh (ailiibl IO THUIY M HHBIM ITapaMeTpaM;

. BEITIOJTHATE OCHOBHBIE omepanuu ¢ (aimamMu (co3maBaTh, COXpaHITh, PEJAKTHPOBATH, YAAJSTH,
apXWBHPOBATH, «PACTIAKOBBIBATEY apXUBHBIE (PAJIbI).

BeimyckHUK OBianmeeT (Kak pe3ysibTaT MPUMEHEHHs TPOTPaMMHBIX CHCTEM W WHTEPHET-CEPBHCOB B JIaHHOM
Kypce ¥ BO BCEM 00pa30BaTEeIbHOM IPOIIECCE):

. HaBbIKaMU pabOThl C KOMIBIOTEPOM; 3HAHUSMHU, YMEHUSAMU U HAaBbIKAMU, JOCTATOYHBIMU JUIsI pabOTHI C
pa3IMYHBIMU BUJAMHM TMPOTPAMMHBIX CHCTEM U HWHTEpHET-CepBUCOB ((haiijioBble MEHEIKEephl, TEKCTOBbIE
PEMaKTOPBI, AMEKTPOHHBIE TAOIUIBI, Opay3epbl, MOMCKOBBIE CUCTEMBI, CIOBAPU, JIEKTPOHHBIE SHIUKIONEINH);
YMEHHEM OIUCHIBATh pabOTy 3TUX CHUCTEM U CEPBHCOB C UCIOJIb30BAHUEM COOTBETCTBYIOIIEH TEPMUHOJIOTUH;

. pazIuuHbIMU (JOpMaMU TIPEJICTABIICHUS JaHHBIX (TaOIUIIbI, AMArpaMMBbl, TpaduKH | T. 11.);

. MMO3HAKOMUTCSI C MPOTPaMMHBIMU CpPEICTBAMHU s pabOThl C ayAWOBU3YAIbHBIMU JaHHBIMH U
COOTBETCTBYIOIIUM MOHSITUIHBIM aNapaToOM.

BbInyCKHHUK HOTYYUT BO3MOKHOCTD (B JAHHOM KypCe M MHOM y4eOHO e TeNbHOCTH):

. MPAKTUKOBAaThCS B KCIOJIb30BAHMM OCHOBHBIX BHJIOB MPHUKIAJHOTO MPOTPAMMHOTO OOECIIeYCHUs
(pemakTophl TEKCTOB, JIEKTPOHHBIC TAOIHUITLI, Opay3epsl U JIp.);

. MO3HAKOMUTHCS ¢ IPUMEPAMU HCIIOJIb30BAHHS MATEMAaTHUYECKOTO MOJICITMPOBAHUS B COBPEMEHHOM MHUPE;
. MO3HAKOMUTHCSI ¢ MOCTAHOBKOW BOIMpOCa O TOM, HACKOJBKO JOCTOBEpHA IOJIydeHHAass WHQGOpMAIHS,

INOAKPCIUICHA JIM OHa J0Ka3aTCJIbCTBAMM IIOJJIMHHOCTH (HpI/IMCpI HaJINn4uc 3HeKTp0HH0171 HO,Z[HI/ICI/I);
IMO3HAKOMUTBCA C BO3MOXHBIMU IMOAXOAAaMH K OICHKC AJOCTOBCPHOCTHU I/IH(i)OpMaI_II/II/I (anMep: CpPaBHCHHUC
JaHHBIX U3 Pa3HbIX I/ICTO‘lHI/IKOB);

° IIO3HAKOMUTBCA C IIpUMEPAMH UCIIOJIb30BAHUA HUKT B COBPEMCHHOM MHPC;

° MOJIYYHUTb HNPCACTABJICHUA O pO6OTI/I3I/IpOBaHHLIX YCTpOﬁCTBaX " UX UCIIOJIb30OBAHHU HA IIPOU3BOACTBE U B
HAaYYHBIX HUCCIICAOBAHUAX.

TexHonorus

Pe3ynbratel, 3asBiaeHHbIE 00pa30BaTeIbHON MporpaMMoil « TexHomorus» Mo 6I0KaM coep:KaHus
dopmMupoBaHUE TEXHOJIOTUYECKOU KYIBTYPHI U MPOEKTHO-TEXHOJIOTHYECKOTO MBIIIJICHHUS 00YJarOIInXCst
BoeinyckHUK HayduTcs:

. ClIeIOBaTh TEXHOJIOTHH, B TOM YHCIIE B MIPOLIECCE U3TOTOBJICHUS CYObEKTUBHO HOBOTO MPOIYKTA;
. OLICHHMBATh YCJIOBUS NPUMEHHMOCTH TEXHOJIOTMM, B TOM UHCIE€ C TMO3ULUMAA OKOJOTUYECKOU
3alIUIIEHHOCTH;



. MIPOTHO3UPOBATh MO0 M3BECTHOM TEXHOJIOTUU BBIXOJbl (XapaKTEPUCTUKU MPOAYKTa) B 3aBUCHUMOCTU OT
M3MEHEHHsI BXOJIOB/TIapaMeTPOB/PECYpPCOB, MPOBEPATH MPOTHO3BI OMBITHO-3KCIIEPUMEHTAIBHBIM MYTEM, B TOM
YHUCJIE CAMOCTOSTEIIBHO IUIAHUPYS TAKOTO POJa SKCIIEPUMEHTHI;

. B 3aBHCHMOCTH OT CHUTYyallUd ONTHMH3HMPOBaTh 0a30BbI€ TEXHOJOTHUU (3aTPAaTHOCTh — KadecTBO),
MPOBOJIUTH AHAJIM3 AIBTEPHATHBHBIX PECYPCOB, COCIUHATH B €IUHBINA IUIAH HECKOJIBKO TEXHOJIOTUH 0e3 X
BUJIOM3MEHEHHSI JUTsl TIOJTYYEHHS CJI0’)KHOCOCTaBHOI'O MAaTEpHAILHOTO MIIM HH(POPMAITIOHHOTO TPOIYKTa;

. IIPOBOJIUTH OLIEHKY U UCIIBITAHUE TOJY4EHHOIO IIPOIYKTa;

. IIPOBOJUTH AHAJIN3 NOTPEOHOCTEN B TE€X MJIM UHBIX MAaTEPUATIBHBIX UM UH(POPMALIMOHHBIX TPOIYKTAX;

. ONMCHIBATh TEXHOJIOTUYECKOE PEILIEHUE C IIOMOIIBIO TEKCTA, PUCYHKOB, IpapuuecKoro n300pakeHus;

. AQHAJIM3UPOBATh BO3MOKHBIE TEXHOJIOTMYECKNE PELICHUs, ONPEACIATh UX JOCTOMHCTBA U HEIOCTATKHU B
KOHTEKCTE 3aJJaHHOM CUTyalluu;

. MIPOBOJIUTH U AHAJTU3UPOBATH Pa3pabOTKy W/WIIH PEeATH3alNI0 TPUKIIAJIHBIX IIPOEKTOB, MPEINOIaraomnX:
. OIIpE/ICNIEHNE XapaKTEPUCTHK U pa3pabOTKy MAaTE€pHAIbHOIO IIPOAYKTa, BKIOYAs €ro MOJAEIUPOBAHUE B
MH(POPMALMOHHOM cpelie (KOHCTPYKTOPE), BCTPAaMBAHUE CO3JAHHOTO MH(MOPMALMOHHOTO MPOAYKTA B 33JaHHYIO
000JI0UKY,

. U3rOTOBJIEHHE NH(POPMALMOHHOTO MPOAYKTA 110 33JaHHOMY aJITOPUTMY B 3alaHHON 000JI04KE;

. MPOBOJAUTh M  AHAIM3UPOBATh pa3pabOTKy W/HWIM pealu3alui0 TEXHOJOTMYECKUX IPOEKTOB,
IIPEAINOIAralONIuX:

— ONTUMU3AIMIO 33JIAaHHOTO CI0c00a (TEXHOJIOTHH) MOJydeHUs TPeOYyIOMIerocs MaTepualibHOTO MPOIyKTa

(mocne ero mpuMeHEeHUs B COOCTBEHHO MpPaKTHKeE),

— pa3paboTKy (KOMOWMHHpOBaHHME, W3MEHEHHE TapaMeTpoB M TPEOOBaHUN K pecypcam) TEXHOJOTHUU

MOJTy9YEeHUST MAaTePHATLHOTO U HH(DOPMAITMOHHOTO MPOJIYKTa C 3aIaHHBIMU CBOHCTBAMU;

. TIPOBOJIUTH U AaHATU3UPOBATH Pa3padOTKy W/WIIH PEATH3ANNI0 TPOSKTOB, TPEAIOJIAT AFOIIHX:
- IIaHupoBaHue (pa3paboTKy) MaTepuUaIbHOTO TMPOJIYKTa B COOTBETCTBUU C 3a7adell COOCTBEHHOMU

NeSITeNbHOCTH (BKIIOYasi MOJIETMPOBAHKUE U Pa3padOTKy JOKYMEHTAIINH),

— laHupoBaHue (pa3paboTKy) MaTepualbHOrO MPOAYKTAa HA OCHOBE CaMOCTOSITENIbHO MPOBEAEHHBIX

UCCIIeIOBaHUI MOTPEOUTENIbCKUX UHTEPECOB.

BbIyCKHHUK MOJTYYUT BO3MOKHOCTh HAYYUTHCS:

. BBISBJISITH M JOPMYIUPOBATH MPOOIEMY, TPEOYIOIIYIO TEXHOJIOTHIECKOTO PEIICHNUS;

. MOAU(PHUIIUPOBATD HMEIOTNECs MPOAYKTHI B COOTBETCTBUU c
CUTYaIIMEeH/3aKa30M/TIOTPEOHOCThIO/3a/1aueii  ICITEIbHOCTH W B COOTBETCTBHM C UX XapaKTEPUCTHKAMHU
paszpabaThIBaTh TEXHOJOTHUIO HA OCHOBE 0a30BOI TEXHOJIOTHH;

. TEXHOJIOTU3UPOBATh CBOW ONBIT, MPEACTABISATH Ha OCHOBE PETPOCIEKTUBHOIO aHalu3a Hu
YHU(DHUKAIUYU AATEeIbHOCTH ONKMCAHNE B BUE MHCTPYKLIUHU WM TEXHOJOTHYECKON KapThl.

1.2.5. [IpenMeTHbIEC pe3yabTaThl

IIpoepammmusie mpedosanus K 3HAHUAM (Pe3YTbMamvl Meopemuieckol n0020Mmo6Ku).

. npaBuiia 6e30MacHOil paboThl C ANEKTPOHHO-BBIUMCIUTEILHBIMUA MAlllMHAMU U CPEICTBAMU IS
cbopa MpoCTpaHCTBEHHBIX JaHHBIX;

. OCHOBHBIE BHJIbI IPOCTPAHCTBEHHBIX JAHHBIX;

. COCTaBHBIE YaCTH COBPEMEHHBIX T€OMH(OPMAIIIOHHBIX CEPBHUCOB;

. npodeccruoHalbHOE MPOrpaMMHOe oOecriedueHre A1t 00padOTKU MPOCTPAHCTBEHHBIX TaHHBIX;

. OCHOBBI U MIPUHIIUIIBI a3POCHEMKH;

. OCHOBBI U MPUHIIMIIBI paOOTHI II00ATBHBIX HABUTALIMOHHBIX cyTHUKOBBIX cucteM (I'HCC);

. MpPEJICTaBJICHHE W BU3yalM3alllusg MPOCTPAHCTBEHHBIX JAHHBIX JJs HEMpoQecCHOHANbHBIX
10JIb30BATENIEH;

. npuHIHE 3D-MoaenpoBaHus;

. YCTPOHCTBO COBPEMEHHBIX KapTOrpauuecKux CepBUCOB;

. MpEe/ICTaBJICHHE W BU3yalU3allds TMPOCTPAHCTBEHHBIX JAaHHBIX s HempodecCHOHATbHBIX
10JIb30BATENIEH;

. nemupprupoBaHue KOCMUYECKUX N300paskeHMi;

. OCHOBBI KapTorpaduu.

IIpoepammmusie mpebosanus K yMEeHUAM U HABbIKAM (pe3yibmambsl NPAKmu4eckoli N0020Mo8KU):



. CaMOCTOSITEJILHO pelIaTh MOCTABICHHYIO 3a/1a4y, aHAIU3HUPYS U [0I0Mpasi MaTepuaibl U CPeiCTBa
JUIsl €€ PELICHHUS;

. CO3/1aBaTh U PACCUUTHIBATH MOJIETHBIN TUIAaH JUIsl OECITMIIOTHOTO JIETATEIBHOTO aIiapara;

. o0OpabaTbIBaTh a’pOCHEMKY M I0JIydaThb TOYHBIE OPTO(OTOIUIAHBI M ABTOMATH3HPOBAHHBIC
TpEXMEPHBIE MOJIEITH MECTHOCTH;

. MoAenupoBath 3D-00bEKTHI;

. 3alUIIATh COOCTBEHHBIE TPOEKTHI;

. BBITIOJTHATH OLU(PPOBKY;

. BBITIOJTHATH IPOCTPAHCTBEHHBIN aHAIIN3;

. CO3/1aBaTh KapThl;

. CO3/1aBaTh MPOCTEHIINE reorpapuuecKue KapThl Pa3INIHOTO COJICPIKAHMS;

. MOJIETTUPOBATH reorpadudeckne 0OBbEKTH U SIBICHUS;

. MPUBOANTH MPUMEPHI MPAKTHUYECKOTO HCIOJIB30BAHUS TeOTpapUuecCKUX 3HAHUH B PazIHMIHBIX

00J1aCTSIX NEITEIBHOCTH.

1.3. Cuctema OIIEHKH JOCTWXEHHUS IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOEHMS OCHOBHOM 00pa3oBaTelnbHOMN
MPOTrpaMMbI OCHOBHOT'O 00I11er0 00pa30BaHMs
Buasl koHTpOIIS:
- IPOMEXYTOYHBIN KOHTPOJIb, IPOBOAVMBIA BO BpEMS 3aHATHUH;
- UTOTOBBIN KOHTPOJIb, TPOBOIUMBIN TIOCTIE 3aBEpILIEHNUS BCcell yueOHOI mporpamMmal.
®opMBbI TPOBEPKU PE3YIHTATOB:
HaOIOCHUE 32 00YJAIOIIIMMUCS B MpoIecce paboThI;
- UTPBI;
- UH/IMBUyaJIbHbIE U KOJIJIEKTUBHBIE TBOPUECKUE PaOOTHI;
- Oecenpl ¢ 00YYAIOIUMHUCA U UX POJIUTEIISIMH.
DOpMBI TOABEICHUS UTOTOB:
- BBIIIOJIHEHUE NTPAKTHUECKUX padoT;
- TECTHI;
- AHKETBHI;
- 3aIIATa IPOEKTA.
Wrorosas aTrectanus o0y4aromuxcs MpoBOIUTCS MO pe3ybTaTaM MOATOTOBKH U 3aIUThI IIPOEKTA.
Ji1sl oLleHUBaHUSA JAEATEIbHOCTH 00YJatOUINXCs UCTIONb3YOTCS HHCTPYMEHTBI CaMO- ¥ B3aMMOOLIEHKH.

2.2. [IpumepHsbie nporpaMMbl y4eOHBIX npeameroB, kypcoB (YTII, rae kak nmpumep npomnucano «Keiic 1 — 10
4acoBy, MOCJE KPaTKOE OMMCaHKe, YTO ITO 3a KeHc, ONMMCaHUE M0YaCcOBOE BEHIHOCHUM YXKE B CaM Keic).

[IpumepHOe yueOHO-TeMaTH4YeCcKOe IIIaHUPOBAHHUE:

Ne | Pazgen mporpammsel yueOHOTO Kypca KonnyectBo
n/m 4acoB
1 3nakomcTBO. Texnuka 6e3onacHoctu. BBogHoe 3ansatue («MeHsst MUp»). 1
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Beenenue B reounpopmannonnsie TexHosorun. Keiic 1: CoBpeMeHHbIe KapThl,
wmm Kak ommcate 3emiro?».

Kelic 3HakoMuT oOyyaromuxcs C pa3HOBUAHOCTSMM JaHHbIX. Pemas 3amgauy
Kelica, oOydJaromuecss IpOXOAAT CIEAYIOIUEe TEMAaTHKH: KapThl U OCHOBBI HMX
(bopMUpPOBaHUS; U3yYCHUE YCIOBHBIX 3HAKOB M MPHHILUIIOB UX OTOOpaXXeHUs Ha
KapTe; CUCTEMBl KOOPAMHAT U IPOEKLUUN KapT, UX OCHOBHBIE XapaKTEPUCTUKU U
BO3MOXHOCTH INPUMEHEHMs; MacTad U Jp. BCIIOMOTaTEJIbHbIE MHCTPYMEHTHI
(bopMUpOBaHUS KapTHI.

Keiic 2: «['mobanbHoe nmo3unuonupoBanue “Haiinu ceds Ha 3eMHOM miape’».
HecmoTps Ha TO, YTO HAaBUraTOPHI U CIIOPTUBHBIE TPEKEPHI CTAJIN HEOTHEMIIEMOM
YacThIO HAIEH >KM3HHU, Majo KTO 3HAeT MpuHUUI uX paboTel. [lpoiins keiic,
oOyuatonuecs y3HatoT npo ['NJIOHACC/GPS — npuniunsl paboThl, UCTOPHIO,
COBPEMEHHBIE cUCTeMBbI, NpuMeHeHue. [Ipumenenue norrepos. Busyanuzauus
TEKCTOBBIX JaHHBIX Ha KapTe. Co3laHue KapThl UHTEHCUBHOCTH.

®dortorpaduu 1 MaHOPaMBI.

Pa3nen, mnocCBAMIEHHBI HCTOPUM M TOPUHLMIAM cO3JaHusi  Qororpadpumu.
OOyuvaromyecss  MO3HAKOMATCA €  TeXHUKOM  co3manHus  Qotorpadum,
MIO3HAKOMSATCS C BO3MOJKHOCTSIMH TpPUMEHEHHs QoTorpaduu Kak CpeacTBa
CO3JaHMUs 4ero-inoo.

OcHoBbl a3podoTochEMKU. [IprumeneHne OECIMIOTHBIX aBHAIIMOHHBIX CHCTEM B
aspodorocrémke. Keiic 3.1: «Jlyig dgero Ha camMoM Jelie HY)KEH OCCHMIIOTHBIN
JIeTaTeNbHBIN armapatr?».

OOBEMHBIN  KeHC, KOTOPBIH TO3BOJUT OOYYalOIIMMCS OCBOUTH IOJIHYIO
TEXHOJIOTUYECKYIO IIeTI0YKY, HCIOJIb3yeMYI0 KOMMEpPYECKMMH KOMIAHHUSIMHU.
VYerpoiictBo u  npuHnmnel - GyHKuuoHupoBanusi BIIJIA, ocHoBBI ¢GoTO- H
BHJICOCKEMKM M TpHHOHMNOB Tnepenaun uHbopmaruu c¢ BIIJIA, o6paboTka
nanubix ¢ BITJIA.

10

Keiic 3.2: «3MeHeHne cpeibl BOKPYT LIKOJIbD.

[Ipomomxenue keiica 3.1. OOyuaromuecs, uMes B CBOEM paCHOPSKEHHU
ANEeKTPOHHYI0 3D-MOAENb MIKObI, MPOJOHKAIOT BHOCUTh U3MEHEHUS B IPOAYKT
c uenpto  OmaroyctpoiictBa  paiioHa.  OOyuaromuecss  MPOJOJDKAIOT
COBEpILIEHCTBOBATh CBOM HaBbIK 3D-MoaenMpoBaHus, 3aBepiias MPOeKT.

IToaroroBka 3amuThl IMMPpOCKTA.

3amura IpoeKToB.
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9 3akmounTtenbHoe 3aHsaTue. [loaBeneHre HToroB paboThl. 1

2.2.1. O01Me moI0KeHus

[Iporpamma «I'eonH(pOpMAIIIOHHBIE TEXHOJOTHW», SBISACH HEOOXOIUMBIM KOMIIOHEHTOM OOIIEro
o0pa3oBaHus BCeX OOYYAIOUIUXCS, MPEJOCTABIIET UM BO3MOXKHOCTH NPHMEHSATh Ha NMPAKTHKE 3HAHUS OCHOB
Hayk. [Iporpamma siBisieTcst (paKTHYECKH €AMHCTBEHHBIM HIKOJBHBIM YUE€OHBIM KYPCOM, OTPAKAIOIIMM B CBOEM
COJIepKaHUU OOIIME TNPHUHIHUIBI TpeoOpas3ylommeid AeATeNbHOCTH YelOBeKa M BCE ACIEKThl MaTepUabHOM
KyneTypsl. Kypc HampaBieH Ha OBIaJeHHE OOYYaIOMIMMHUCS HABBIKAMH KOHKPETHOHW TMPEAMETHO-
npeoOpasyroniei AeaTeNbHOCTH, CO3/JaHNe HOBBIX IEHHOCTEH, YTO0, HECOMHEHHO, COOTBETCTBYET MOTPEOHOCTSIM
pasBuTHs obmiectBa. B paMkax «TeXHOIOTHHY TMPOWCXOIUT 3HAKOMCTBO C MHPOM INpOdeccHii U OpueHTAIHs
oOydJaromuxcst Ha paboTy B pa3lWyHBIX cepax 0OIIECTBEHHOTO MPOU3BOACTBA. TeM caMbiM OOecreuynBaeTCs
MIPEEMCTBEHHOCTh TIEpexoJa OO0ydJaronuxcss OT oO0miero K mnpodeccuoHadbHOMY OOpa30BaHHMIO U TPYIOBOM
JESTeITbHOCTH.

[Tporpamma mpeamera «Texnosorus» odecneunBaeT GopMUpOBaHUE Y OOYJAIONTNXCS TEXHOIOTHIECKOTO
MBITIUICHHUS. CXeMa TeXHOJIOTHYECKOTO MBIIUICHUS (MIOTPEOHOCTh — Ie7Tb — CMOCO0 — PE3yJbTaTr) MO3BOJISET
HanOoJiee OpPraHWYHO pemaTh 3aJaddl YCTAHOBICHHS CBS3€H MEXIy OOpa3oBaTeNbHBIM M JKW3HEHHBIM
MPOCTPAHCTBOM, OOpPa30BATEIBHBIMU PE3YJIbTATaAMHK, IMMOJYYCHHBIMH IMPU H3YYCHHH PA3TUIHBIX MPEIMETHBIX
oOracrtel, a Takke cOOCTBEHHBIMHM 00pa30BaTeIbHBIMU pe3yabTaTaMH (3HAHUSMH, YMEHUSIMU, YHUBEPCAIbHBIMU
y4eOHBIMH JICHCTBUSMU | T. JI.) U )KU3HEHHBIMH 3a1adaMu. Kpome Toro, cxema TEXHOJIOTUYECKOTO MBIIUICHUS
MO3BOJISICT BBOJIUTH B 00pa30BaTEILHBIN MPOIIECC CHUTYAIIMH, JAIONTUE OTBIT MPUHITHS MParMaTHYHBIX PEIICHUH
Ha OCHOBE COOCTBEHHBIX OOpa30BaTENBHBIX PE3YyIbTaTOB, HAYMHAS OT PEHICHUS OBITOBBIX BOIPOCOB U
3aKaH4YHMBAasi PEIICHUEM O HATPABJICHUSAX IPOJIODKEHUS 00pa30BaHUs, MOCTPOCHHEM KaphEpHBIX M KU3HEHHBIX
mnaHoB. Takum oOpazom, mporpamma «I eomHpopMaTHKa» MO3BOJIAET CHOPMHUPOBATH Y OOYUAIOIIUXCS PECypc
MPAKTUYECKUX YMEHHUH U OIbITa, HEOOXOJMMBIX AJISl pa3yMHOW OpTraHM3allud COOCTBEHHOW JKM3HHU; CO3AAET
YCIIOBUS JUI Pa3BUTUSI MHUIIMATUBHOCTH, U300pETaTeIbHOCTH, THOKOCTH MBIIIICHHUS.

Y4eOHO-BOCIIUTATENbHBIN TpOIEeCC HampaBiieH Ha (OpMUPOBAHHUE W Pa3BUTHE PA3IMYHBIX CTOPOH
oOyuaronuxcs, CBS3aHHBIX C peaju3aluell Kak UX COOCTBEHHBIX MHTEPECOB, TaK U MHTEPECOB OKPYKAIOIIETO
mupa. Ilpu 3TOM rUOKOCTH MporpamMmbl MO3BOJSIET BOBJIEYb OOYYAIOUIMXCS C PAa3IMYHBIMHU CIOCOOHOCTSIMH.
Bonbmioit 00bEM MNPOEKTHBIX PAOOT TMO3BOJIAET YYECTh MHTEPEChl M OCOOCHHOCTH JHMYHOCTHU Ka)JIOTO
oOyuaronierocsi. 3aHATUS OCHOBaHbl Ha JIMYHOCTHO-OPHUEHTHPOBAHHBIX TEXHOJOTHSIX OOy4YeHHs, a Takxke
CUCTEMHO-/IEITEeJIbHOCTHOM METO/ie 00yUeHUSI.

JlanHasi mporpamMma MpearnojaraeT BapHaTUBHBIN MOJIXOJ, TaK Kak B 3aBUCUMOCTH OT OOY4Yarollerocs
MO3BOJISIET YBEJIMYUTh WJIM YMEHBUIUTH O0BEM TOM MIIM UHOM TEMBI, B TOM YUCIIE U CIOXKHOCTh, a TAKXKE MOPAI0K
MIPOBEJICHUS 3aHSATHI.

2.2.2. OcHOBHOE cojiep)KaHue YUeOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus

Ha npoTskeHnn Kypcea mporpaMMbl 00y4aroImuecs Mo3HaKOMATCS € Pa3InYHbIMU T€OMH(GOPMAITMOHHBIMHU
CHUCTeMaMH, y3HAIOT, B KaKUX 00NACTsIX MpUMEHsETCs reonHpopMaThKa, KakKhe 3aJaud MOXKET pelllaTh, a TaKKe
CMOTYT caMU MPHUMEHSITh €€ B CBOEW MOBceAHEBHOW Ku3HU. OOydaromuecs 0a30BO YCBOST MPUHIIUI
no3urmornupoBanus ¢ nomotibio ['HCC. Y3HawT, kak MOKHO OpraHM30BaTh cOOP CIYTHHKOBBIX JAaHHBIX, KaK
OHH TIPEJCTABJSIOTCS B TEKCTOBOM BUJE M KaK UX MOKHO BHU3YyallM3MpOBaTh. B pamkax mporpamMmbl BBIOEpYT
MPOEKTHOE HAaMpaBJICHWEe, HaydyaTcs CTaBUTh 3aJaud, HCCIENOBaTh MPOOJIEeMaTHKy, IUIAHUPOBAaTh BEACHUE
MPOEKTA U TPaMOTHO PaCHpeaessiTh POJId BHYTPU KOMaH/IbI.

OOyuaromuecs CMOTYT IO3HAKOMHTBCS C UCTOpUEH TPUMEHEHHUsI OECTTMIIOTHBIX JIETAaTeNbHBIX anmnapaToB.
VY3HaIT 0 COBPEMEHHBIX OECMUIOTHUKAX, CMOTYT PEIIUTh Pa3IMYHbIC 33/Ia4H C UX TIOMOIIBIO. Y3HAIOT TaKXkKe U
00 OCHOBHOM YCTPOMCTBE COBPEMEHHBIX OecHHIOTHBIX cucTeM. OOygaromiyecss Y3HaKOT, Kak CO3J1aéTcs
MOJIETHOE 3a7jaHKe sl OeCTIIOTHUKOB. Kak mpou3BoAMTCS 3amycK U JaibHelmas cbéMka ¢ momornbio BAC. A
Tak)Ke MOoJy4aT TaKhe Pe3ylbTaThl ChEMKH, KaK OPTO(MOTOIUIAH U TPEXMEPHBIE MOICTIH.

12



OOyuaromuecs: yriayosTcs B TEXHOJOTHIO OOpPaOOTKM TEOJaHHBIX MyTEM aBTOMATU3WPOBAHHOTO
MOJICTTUPOBAHUS 00BEKTOB MECTHOCTH. CaMOCTOSITENIBHO CMOTYT BBITIOJHUTH ChEMKY MECTHOCTH IO TIOJIETHOMY
3ananuto. Cosznanyt 3D-moaenu.

OOyuaromuecss 03HAKOMSATCS C PA3IUYHBIMUA YCTPOWCTBAMH MNPOTOTHIMPOBAHUS. Y3HAIOT O0IIue
OPUHIUIBL PabOThl YCTPOMCTB, cepbl MX NPUMEHEHHUS W MPOAYKTHI JESITEIHLHOCTH JAaHHBIX YCTPOMCTB.
OOyuaromuecs: HaydaTcsi TOTOBUTh 3D-Moaenu Ui medaTH ¢ MOMOIIBIO AKCIOPTa AaHHBIX. JloMOMHAT Moenu
0 JaHHBIM a’pO(POTOCHEMKM C TOMOIIBIO PYYHOTO  MOJECNUpoBaHHs.  [IpuMeHAT ycTpoiicTBa s

IMPOTOTUIIMPOBAHUSA JJIA ME€YATHU 3aJaHH.
OOyuaromuecss H3y4aT OCHOBBI

B MNOAroToBke mnpe3eHtauuu. Cosnmagyr e€.

MMpEACTAaBJICHUIO PCAIIM30BAHHOT'O ITPOTOTHUIIA. HpeIICTaBﬂT C€ro, 3amuuias mMpocKT.

3.1. IlpumepHbIi y4eOHBIN IJIaH OCHOBHOTO 00IIET0 00pa30BaHMs
3.1.1. [IpumepHsbIil KaneHnapHbIi yueOnsiit rpaguk Ha 2020/2021 y4eGHbBIN TOA

Ilepuon o6yuennss — ceHTIOpb-Mail.

KosimuecTBo yueOHbIX Heesb — 34.

KoanuyecTBo yacoB — 34.
PexxuM npoBenenus 3aHsATHI: | pa3 B HEEITIO.

[Ipa3gHuuHbIe U BBIXOAHBIE THU (TI0 IPOU3BOACTBEHHOMY KaJleHJapIo MpH MATHAHEBHOIN pabouell Henene):

KanukynsapHsiii nepuon:

No | Mecsng dopma Kou- Tema 3ansTHS dopma KOHTPOJIS
/T 3aHATHS | BO
JacoB
1 CeHts6pb JUTIP 1 3HakomcTBO. Texnmka Oe3omacHocTH. | becena
BBoanoe 3austue (MeHsist MuD).
2 Centsiops | JI/TIP 2 HeobxomumocTs KapThl B coBpeMeHHOM | becena
mupe. Chepbl TpUMEHEHUs, EPCIEKTUBBI
UCIOJIb30BaHUS KapT.
3 Centsiops | JI/TIP 2 BekropHbie JaHHbIE ~ Ha  KapTax. | becenma
OKTSAOPH 3nakomctBo ¢ BeO-TMC. IIBer kak
aTpulbyT KapThl. 3HAaKOMCTBO C
KapTorpaguuecKuMH OHJIaH-CEPBUCAMHU.
4 OKTs10pb JUTIP 2 Cger u uBer. Ponp npera Ha kapre. Kak | becena
3aCTaBUTH LIBET paboTaTh Ha ceOs?
5 OKTs10pb JUTIP 2 Coznmanue u mnyOnukanus cobctBeHHOH | JlemoHcTparus
KapThl. pelieHus kelica
6 Hos6pb JUTIP 2 Cucremsl riobansHoOTO | becena
MO3UIIUOHUPOBAHHUSL.
7 JlexaOpb JUTIP 2 [Ipumenenue CIIyTHUKOB s | JlemoHcTpanus
MO3UIIUOHUPOBAHHUSL. pelieHus kelica
8 JlexaOpb JUTIP 1 Uctopust ¢dororpaduu. dororpadus kak | becena
CIoco0 M3YYECHUS OKPYKAIOIIETO MUPA.

IloaroroBstca K
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Jexalpb

JUTIP

XapaKkTepUCTHUKU ¢doTroamnmaparos.

ITonmyueHue KkaueCTBEHHOTO (POTOCHUMKA.

becena

10

Jlexabpb

JUTIP

Coznanue chepruyeckux MaHopaM.
OcHoBHble  moHsATHA.  HeoOxommmoe
obopymoBaHue. Texnuka ChEMKHU
cepuueckux  TMaHOpaM  Pa3IHUYHON
arnmaparypomu.

Bbecena

11

SuBapp

JUTIP

Coznanue chepruyeckux MaHOPaM.
CmuBka  moNydeHHBIX  (poTorpadwuii.
Koppeknus u peryms nmaHopam.

TectupoBanue

12

SnBapp

JU/ITP

doTorpammeTpuss M €€ BIMSHUE HaA
COBPEMEHHBIN MUD.

Becena

13

SuBapp

JUITP

Cuenapun  CheMKH  OOBEKTOB  JUIst
MOCIICAYIOMIETO  MOCTPOSHUS WX B
TPEXMEPHOM BHUJIC.

Becena

14

deBpanb

JU/ITP

[lpuHIMTT  TIOCTPOCHHST  TPEXMEPHOTO
n3o00paxeHus: Ha Komnbiotepe. Pabota B
dortorpammerpuueckom [10 - Agisoft
Metashape wim ananorngsom. O6paboTka
OTCHATOIrO MaTepHaa.

becena

15

deBpalib

JI/TIP

becniunotHuk B reouH(popMaTHKe.
YCTpoiCcTBO M MPUMEHEHHUE APOHA.

becena

16

®deBpalib

JI/IIP

Texunueckue ocodennoctu BITJIA.

becena

17

®deBpalib

JU/TIP

[TunotupoBanue BITJIA.

TectupoBanue

18

Maprt

JI/IIP

Hcnonn3oBanme OeCIMMIOTHHKA JIIA
CbEMKH MECTHOCTH.

JemoHcTpanus
pelIeHus Keiica

19

Mapt

JU/TIP

Bo3znukaromue mpo0aeMbl MPH CO3JIaHUU
3D-moneneii. CriocoObl peakTUPOBAHUS
TPEXMEPHBIX MOJICIICH.

becena

20

Mapt

JU/TIP

TexHonoruu MPOTOTUITUPOBAHMUS.
VYerpolicTBa IS BOCCO3JaHHUs
TpexMepHbIX Mojeneid. Pabora ¢ 3D-
IIPUHTEPOM.

becena

21

Anpenp

JUTIP

dusnyeckue M XUMHUUYECKHE CBOMCTBA
wiactuka g 3D-npuntepa.  Ilewats
TPEXMEPHON MOJEIIN HIKOJIBL.

TectupoBanue
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22 | Ampenb J/TIP 1 Pa6ora B 10 mis pydnoro tpexmepnoro | becena

moxenupoBanuss —  ScetchUP  wumm
AHAJIOTUYHOM.
23 | Ampenb JI/TTIP 1 DKcropTHpoBaHUE TpexMepHbIX (aiinos. | becena

[IpoexTupoBaHue COOCTBEHHOM CIICHBI.

24 | Ampenb JI/TIP 2 [lewats monmenu Ha  3D-nmpuntepe. | becena
Odopmienue TpexmMepHON BEIIECTBEHHON
MOJIETIN.
25 | Maii [P 1 [ToaroToBka 3amUThl TPOEKTA.
26 | Mait 1P 1 3aiuTa IpoeKTOB. JemoHcTpanus
pelIeHHs KeMCoB
27 | Maii JI/TIP 1 3axmounTenbHoe 3aHsTHe. [lonBenenue

UTOroB paboTsl. [lnans! o gopaboTke.

3.2. Cucrema ycinoBul peanu3aliii OCHOBHOM 0011e00pa3oBaTeabHON IPOTpaMMBbl

3.2.1. Onucanue KaapoOBbIX YCIOBUI peanu3aliyd OCHOBHOW 00pa3oBaTeIbHON MpOTrpaMMbl OCHOBHOTO OOILEro
o0pa3oBaHus (ONMMCaHUE KOMIIETSHITNI HACTaBHUKA)

HacraBHuk nporpammsl «I'eonH(popMaTHKa» paboTaeT Ha CTHIKE CAMBIX aKTYaJIbHBIX 3HAHUMN IO HAINPaBJICHUIO
T€ONpPOCTPAHCTBEHHBIX TEXHOJIOTHH, a TaKKe TE€HEpUPYET HOBBIC MOAXOJbl U PEIIECHUs, BOIJIOIIAs WX B
peanbHble PoeKThl. HacTaBHUK SBIISIETCS IPaMOTHBIM CHELMATUCTOM B 001aCTH F€OMH(POPMALIMOHHBIX CUCTEM,
CIIEAUT 3a HOBOCTAMHU CBOEM OTpaciu, u3ydaeT HOBble TexHosoruu. OOnagaer HaBbIKAMHM IPOEKTHOM
NeATeNbHOCTH, BHEAPSISI €€ MPUHIIMIIBEI B ITpoliecc 00yUYeHHU .

HacraBHuk B paBHOH cTeneHH oOnajaeT Kak CUCTEMHOCTBIO MBIIUICHHUS, TAK U JyXOM TBOpPYECTBA; MOOMIIEH,
yMmeeT paboTaTh B KOMaHJAE, KPUTHUECKH MBICIUTh, aHAJIU3UPOBATh M 0000IIATH OIBIT, FEHEPHUPOBATH HOBOE,
yMEEeT CTaBUTh 33[auu U PEelIaTh UX, a TAKXKe paboTaTh B YCIOBHIX HEONPEAEIEHHOCTH M B paMKaX IPOEKTHOM
napaaurmsl. IloMmumo 3T0ro, HacTaBHUK 00aJjaeT NeJarorndeckol Xapu3Moi.

4. Conep:xanue Kypca

OcHoBHBIE pa3iesibl IPOrpaMMbl Y4eOHOI0 Kypca
1) BBeneHue B 0OCHOBBI reOMHGOPMANMOHHBIX CHCTEM H MPOCTPAHCTBEHHBIX JIAHHBIX.

O6yqaloumec;1 IMO3HAKOMATCA C Pa3JIMYHbBIMU COBPCMCHHBIMHA l"eOI/IH(bOpMaI_[I/IOHHBIMI/I CHUCTCMaMH. YSHaIOT, B
Kakux 00JacTsax MMPUMCHACTCA FeOI/IH(1)OpMaTI/IKa, KaKue€ 3aaa4rd MOKCET pCIIaTb, a TAKIKC KaK 06yqa}011mec;1
MOT'YT CaMU IIPUMCHATH €€ B CBOEH ITOBCEAHEBHOM KU3HU.

2) ¥Ypok padorsl ¢ [JTTOHACC.

OOyuaromuecss 6a30BO YCBOST MNpUHIMN mo3ulimoHupoBanus ¢ momompio [HCC. VY3HawT, kKak MOKHO
OpraHu30BaTh COOp CIYTHUKOBBIX JAaHHBIX, KaK OHU MPEACTABISAIOTCA B TEKCTOBOM BHJIE M KaK HUX MOKHO
BHU3YaJIU3UPOBATE.

3) BbIOOp MPOEKTHOr0 HANPABJIEHHS H pacnpene/ieHue pPoJiei.

Br16op npoekTHoro Harmpasnenus. [TocranoBka 3agaun. MccnenoBanue npobnemaruku. [lnanupoBanue npoekra.
Pacnipenenenue ponei.
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4) YcTpoiicTBO M MpUMeHeHNe 0eCTMI0THHKOB.

OOyuaromuecs: mo3HakoMsaTcs ¢ uctopueil npumeHenuss bAC. Y3HaioT o coBpeMmeHHbIX BAC, kakue 3amaqu
MO>KHO pelIaTh C UX IOMOIIBI0. Y3HAIOT TaKK€ OCHOBHOE YCTPOMCTBO coBpeMeHHBIX BAC.

5) OcHOBBI ChEMKH ¢ 0€CIIUJIOTHHKOB.

OOyuaromuecs: y3HaIOT, Kak co3naércs nonéraoe 3aganue st BAC. Kak mpousBoauTes 3amyck U AaibHEHIIas
chémMka ¢ momombio BAC. A Takke Kakuhe pe3ysbTaTbl MOXKHO TMOJYYUTh M KaK 3TO cAeiarh (MOJTydeHUE
opTodoToruIaHa U TPEXMEPHOI MOIENN).

6) VYriay6JéHHoe u3yuyeHHne TEXHOJIOTHIT 00pPadoTKH reoJaHHbIX.
ABTOMAaTH3MPOBAHHOE MOJETHPOBaHNE 00BEKTOB MECTHOCTH ¢ ToMomisio Agisoft PhotoScan.
7) Coop reogaHHbBIX.
AnpodoTocréMKa, BEITIOIHEHHE CHEMKH MECTHOCTH TI0 TIOJIETHOMY 33/1aHUIO.
8) OO6paGoTka M aHAJIU3 reoJaHHbIX.
Coznanmne 3D-monenei.
9) Hsyuyenue ycTpoiicTBa JJisi IPOTOTHIIHMPOBAHUSI.

O3HakoOMJIEHHE C YCTPOMCTBAMH TMPOTOTUIHPOBAHUS, TPEJOCTABICHHBIMU oOOy4aromumcs. OOydarornuecs
Y3HAIOT OOIIME MPUHIIUIIBI pa0OTHI YCTPOUCTB, @ TAKXKE KOTJa OHU MPUMEHSIOTCS M YTO C MX TIOMOIIBI0 MOKHO
MOJTYYHUTh.

10) IToaroToBKa JAHHBIX VISl YCTPOiiCTBA MPOTOTUIIHPOBAHHSI.
[ToaroroBka 3D-moaeneit, 5KCOPT AAHHBIX, MOJATOTOBKA 3aJaHUI 110 MMEYATH.
11) IIpoTroTHNIMpOBaHHueE.
[IpumeHnenne ycTpoiicTB npoToTunupoBanus (3D-punHTED).
12) IMocTpoeHne NPOCTPAHCTBEHHBIX CIIEH.

HOHOJ’IHGHI/IG MO,I[CJICI;'I 10 AaHHBIM a3p0(1)OTOC'BéMKI/I C IIOMOIIBKO PYYHOI'0 MOIACIHUPOBAHHA U IIOAIOTOBKa K
IIcyaTu Ha YCTPOﬁCTBaX MMPOTOTUIIMPOBAHUA.

13) IMoaroTroBKa mpe3eHTaAIHIA.

I/I3yquI/Ie OCHOB B IIOAI'OTOBKE IIPC3CHTALIUH. C03I[aHI/Ie IMpE3CHTAINU. HO,Z[FOTOBKa K MpE€acTaBJICHUIO
PCAIM30BaHHOI'O ITPOTOTHIIA.

14) 3ammTa NPOEKTOB.

Hpe,Z[CTaBJ'ICHI/IC pPC€ain30BaHHOI'O IIPOTOTHIIA.
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4.1. TemaTn4yeckoe NJIAHNPOBAHHE

Bcero
Ne /it Pasnensl mporpaMMbl yueOHOTo Kypca 4acoB
1 | 3nakomcTBo. Texnuka 0e3onacHocTu. BBoaHoe 3ansitue 1
(«Mensiss Mmup»).
2 | Benenue B reoungopmannontbie TexHosoruu. Keiic 1: 8
«CoBpemMeHHbIe KapThl, Hau Kak onucath 3eminio?».
2.1. Heo0xoaumocTs kapThl B coBpeMeHHOM Mupe. Cdepsl 2
MPUMEHEHHs, IEPCIEKTHBHI HCIIOJIb30BaHMS KapT.
2.2. BektopHbie nanHble Ha kapTax. 3HakoMmcTBO ¢ Be6-I'HC. 2
[{Betr kak aTpuOyT KapThl. 3HAKOMCTBO C
KapTorpaduuecKuMH OHJIAiTH-CEPBHCAMHU.
2.3. Cger u Bet. Ponb nBeta Ha kapte. Kak 3acTaBuTh 1IBET 2
pabortath Ha ce0s?
2.4. Coznanue 1 nyOnukanusi COOCTBEHHOU KapThl. 2
3 | Keiic 2: «I'106aapH0e mo3uninoHupoBanue “Haiigu ceos 4
Ha 3eMHOM HIape”».
3.1. | Cucremsl r100ATEHOTO MO3UIIMOHUPOBAHUSI. 2
3.2. | ITlpumeHeHUE CITyTHUKOB JUTS TO3UIIMOHNPOBAHUSI. 2
4 | dororpadgumn U NAHOPAMBI. 4
Hcropus dhotorpaduun. dotorpadus kak criocod u3ydeHus 1
4.1. OKPY’KaIOILIETr0 MUpA.
Xapaktepuctuku doToanmaparos. [lomydaenne 1
4.2 KaueCTBEHHOTO ()OTOCHUMKA.
4.3. Coznanne chepuuecknx nanopam. OCHOBHBIC TTOHSATHS. 1
Heobxonumoe o6opynoBanue. TexHuka chEMKU
chepruyecKux MaHopaM pazIndHON anmnapaTypoi (kamepbl
cMapThOHOB O€3 MTATHBOB, UGPPOBHIE (hoTOAMIIAPATHI CO
IITAaTUBAMH H T. 1.).
4.4, Coznanne chepuuecknx nanopam. CIImBKa MoaTydeHHBIX 1
doTorpaduii. Koppekuus u peryirs naHopam.
5 | OcHoBbl a3podorocbémkn. [lpumenenue BAC 10
(DecnUJIOTHBIX ABHAIIMOHHBIX CHCTEM) B
aspodorocbémie (Keiic 3.1: «/lyist 4vero Ha camom jeJie
HY’KeH 0eCNUJIOTHBIN JeTaTeJbHbIN anmapar?»).
51. doTtorpammeTpus U e€ BIMSIHUE HA COBPEMEHHBIN MHUP. 1
Cuenapuu cbEMKH 00BEKTOB IS MOCTIEIYIOLIET0 1
52 MOCTPOEHMS UX B TPEXMEPHOM BHJIE.
[TpuHIIMO OCTPOEHUS TPEXMEPHOTO N300paKeHHs Ha 1
komnbroTepe. Pabota B pororpammerpuueckom I10 —
Agisoft PhotoScan unu ananoruunom. O6paboTka
5.3. OTCHSITOTO MaTepuaJa.
becnmiioTHHK B reonHpOpMaTHKe. Y CTPOUCTBO U 1
54. IpUMEHEHHE JIPOHa.
55. Texuuueckue ocooennoctu BITIIA. 1
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5.6. [Munotuposanue BITJIA.

57. Hcnonp3oBanne 0€CHMIOTHUKA 7SI CbEMKU MECTHOCTH.
Bo3snukaroniue rnpo6nemsl npu co3nanuu 3D-moznenei.

5.8 CrniocoObl perakTHpOBaHUS TPEXMEPHBIX MOCIEH.
TexHOI0rnK NPOTOTUIIUPOBAHUS. Y CTPOMCTBA I
BOCCO37aHus TPEXMEPHBIX Mojeneil. Pabota ¢ 3D-

5.9 MIPUHTEPOM.
duznyeckue U XMMUYECKHE CBOICTBA miacTuka ais 3D-

5.10. | mpuntepa. Ileyats TPEXMEPHOM MOJEIH HIKOJIBL.
Keiic 3.2: «3MeHeHne cpebl BOKPYT WIKOJIBI».

6.1. Pa6ota B [1O ans pydHOTO TPEXMEPHOTO MOAETHPOBAHUS
— SketchUp wiu aHagoruaHoM.

6.2. DkcnopTHpoBaHUe TPEXMEPHBIX (aitnoB. [IpoexTrpoBanue
COOCTBEHHOM CLIEHBI.

6.3. [Tewats Mmogenu Ha 3D-nipunrtepe. Odopmnenue
TpEXMEPHON BENIECTBEHHON MOJIEIH.

7 [ToaroroBka 3amuThl MPOEKTA.

8 3anura npoeKToB.
3akmounTenpHOe 3aHaTHe. [loaBeIeHe UTOTOB PaOOTHI.

9 [Tnaner mo qopaboTke.
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Keiicbl, BXoaAwme
B Nporpammy

KpaTkoe copepikaHue

Keic 1. CoBpemeHHble
KapTbl, nnn Kak onucatb
3emnio?

Keic 3HaKOMUT 06yYatoLLMXCA C Pa3HOBUAHOCTAMM AaHHbIX. Pellan
3a4a4y Keica, obyyatowmeca NPoxXoAsT ceaytowme TeEMATUKK: KapTbl U
OCHOBbI UX POPMUNPOBAHMA; N3YyHEHUE YCIOBHbIX 3HAKOB N MPUHLMMOB UX
OTOBparkeHMA Ha KapTe; CUCTEMbI KOOPAMHAT M NPOEKLUIA KapT, UX

OCHOBHbIE XapaKTePUCTUKN U BO3MOXKHOCTU NPUMEHEHUA; MacliTab u ap.

BCMOMOTaTe/ibHble MHCTPYMEHTbI GOPMMPOBAHUA KapTbl.

Keic 2. FnobanbHoe
nosunumMoHupoBaHue «Haan
cebs Ha 3eMHOM Lape».

HecmoTps Ha To, YTO HaBUTaToOPbI U CNOPTUBHbIE TPEKEPbI CTann
HEeOTbeM/IEMOI YaCTblO HaLLEM }KU3HM, MaJio KTO 3HAET NPUHLMM UX
paboTtbl. Mpoinas Kelc, obyyatolwmeca ysHawoT npo INMTOHACC/GPS —
NPUHUMMBI PaboTbl, UCTOPUIO, COBPEMEHHbIE CUCTEMbI, MPUMEHEHUE.
MpumeHeHMe norrepoB. Buayanmsauma TEKCTOBbIX AaHHbIX Ha KapTe.
Co3paHue KapTbl UHTEHCUBHOCTMW.

Keitc 3.1. AspodoTocbEémKa.
«[nsA yero Ha camom gene
HY*KeH 6ecnnaoTHbIN
NleTaTesibHbIN annapaT?».

Keic 3.2. U3ameHeHue cpeabl
BOKPYT WWKO/bI.

O6bEMHBIN Kelic, KOTOPbI NO3BOINT 06YYAOLWMMCA OCBOUTb NOHYIO
TEXHOJ/IOTMYECKYHO LLEeMNOYKY, UCMONb3YEMYH KOMMEPUYECKUMM
KOMMNaHUAMMU. YCTPOMCTBO M NpUHUMNbI GYHKLMOHUpPOoBaHUA BINJA,
OcHoBbl OTO- U BUAEOCHEMKMN M NPUHLMNOB Nepeaayn nHdopmaLlmm c
BMNNA, o6paboTka gaHHbIx ¢ BMJIA.

MpoponxkeHue Keica 3.1. Obyyatowmecs, UMen B CBOEM PaCMoOPANKEHUN
3NEeKTPOHHY0 3D-moAaenb WKOAbI, NPOAO/MKAOT BHOCUTb U3MEHEHUSA B
NPOAYKT C Lesiblo baaroycTpoicTea parioHa. Obyyatowmeca NnpoaoKatoT
COBEPLUEHCTBOBATL CBOM HaBblK 3D-MoAeMpoBaHUA, 3aBepLULAA NPOEKT.

4.2.4. MarepuaabHO-TEXHUUYECKHE YCIIOBHSl peaju3allid OCHOBHOW 00pa3oBaTelIbHOM MporpamMmbl (IO CYTH,

0o0BbeIMHEHNE BCEX PECYPCOB, MPOMKUCAHHBIX B KeHcax)

Crnucok 060pynoBaHus

Ne n/n HaumeHoBaHue KpaTKue TeXxHM4YecKue XxapaKTepucTuKun En. Kon
u3m. | -Bo
1 | KomnbloTepHbii Knacc UKT
1.1. MY (npuHTep, cKaHep, Konup) MuHUmanbHble: dopmat A4, nasepHblid, 4/6. LT
1
1.2. HoyTbyK HacTaBHMKa C HoyTbyk: WwT.
npeAaycTaHOBNEHHOMN ONepaLMoHHOM npounsBoanTeNbHOCTb Npoueccopa (no Tecty PassMark —
CMCTeMO, OGUCHBIM MPOTPaMMHBIM CPU BenchMark http://www.cpubenchmark.net/): He meHee
obecneyeHnem 2000 eanHnL;
06BbEM onepaTUBHOM NamATU: He meHee 4 [6;
06bEéMm Hakonutensa SSD/eMMC: He meHee 128 I6;
MO gna NpocmMoTpa U PesaKTUPOBAHMA TEKCTOBbIX
AOKYMEHTOB, 3/1EKTPOHHbIX TabanL, 1 Npe3eHTauuni
pacnpocTpaHéHHbIx dopmaTos (.odt, ,txt, .rtf, .doc, .docx,
.ods, .xls, .xIsx, .odp, .ppt, .pptx). 1
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1.3. HoyTbyK ¢ npeaycTaHoBAEHHOM HoyTbyk: WwT.
onepauyMoHHOM CUCTEMON, OPUCHBIM He Huke Intel Pentium N (uau Intel Celeron N), He HUxKe
nporpammHbIm obecnedenem 1600 My, 1920x1080, 4Gb RAM, 128Gb SSD;
Npou3BOANTENLHOCTL Npoueccopa: He meHee 2000 eanHuUL;
MO anAa npocMmoTpa U pefaKkTMPOBAHUA TEKCTOBbIX
OOKYMEHTOB, 3/IEKTPOHHbIX TabanL, U Npe3eHTauni
pacnpocTpaHéHHbIx dopmaTos (.odt, ,txt, .rtf, .doc, .docx,
.ods, .xls, .xIsx, .odp, .ppt, .pptx). 10
1.4. NHTepaKTUBHbIN KOMMNIEKC KonnyecTBo ogHOBpeMEHHbIX KacaHi— He meHee 20. LT,
1
YpOK TexHonorum
2.1. ApauTnBHOE obopyaoBaHue
2.2. 3D-o6opyaosaHue (3D-npuHTEp) MuHMManbHbIE: .
TMN npuHTepa: FDM;
maTepuan: PLA;
pabounit cTon: c NoAorpPeBoOMm;
pabouasn obnactb (XYZ): ot 180x180x180 mm;
CKOPOCTb nevaTun: He meHee 150 mm/cek;
MMWHUMA/IbHAsA TONLWMHaA cnos: He bonee 15 MKm;
dopmar daitnos (ocHoBHbIe): STL, OBJ;
3aKpbITbI KOPNYC: Hanune. 1
2.3. Mnactuk gna 3D-npuHTEpa TonwuHa NAacTMKoBon HUTK: 1,75 mm; wT.
maTepuan: PLA;
BEC KaTywWwKu: He meHee 750 rp. 15
2.4, MO ana 3D-moaennpoBaHus O6nauHbiit nHcTpymeHT CAMNP/ACY, oxBaTbiBalOWMI BECb
npoviecc paboTbl C U3ZENUAMN — OT NPOEKTUPOBAHMA A0
N3roToB/IEHMA.
JononHutenbHoe obopyaoBaHue
Obuwee paspelleHne He meHee 2160x1200 (1080x1200 ana
Kagoro rnasa), yrosn o63opa He meHee 110;
Hann4mne KOHTpoIepoB — 2 LWT.;
o Hannymne BHELWHUX AAaTYNKOB — 2 WIT.; Komn
2.5. LLinem BUpTYyanbHOM peanbHOCTH .. 1
pa3béMm ANA NOAKMOYEHNA HAYLWHUKOB: Hanymne; NeKkT
BCTPOEHHAA Kamepa: Ha/muue.
LWtatme ana kpenaeHmna 6a3oBbix KomnneKT n3 aByx wratmsos. COBMECTMMOCTb CO LUJEMOM KOM 1
2.6. CTAHLMI BUPTyanbHON peanbHOCTH, n.2.3.1. naeK
T
2.7.
Konunuyectso agep npoueccopa - He meHee 4
TaKToBaA YacToTa npoueccopa - He meHee 2500 MTy,
Buaeokaprta - He Huxke Nvidia GTX 1060, 6 [6 Bugeonamatb
Hoytbyk c OC ans VR-wnema O6bem onepaTUBHOM NaMsATU - He MeHee 8 r6. LT. 1
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2.8.

MHorono/ib3oBaTeIbCcKas cMCTema
BMPTYyanbHOW peanbHOCTU C 6-
KOOPAMHATHbIM OTC/IEXKMBaHNEM
NONOMKEHMA NONb30BaTeNEN

TpeboBaHMA K cUCTEME BUPTYasIbHOW peasibHOCTH:
noaAepKKa MoBUNbHbIX LWNEMOB BUPTYaNbHON peanbHOCTU
nog ynpasneHnem OC Android;

NoAfep KKa YyNPaBAfOLLMX KOHTPOJIIEPOB C BO3MOXKHOCTbHIO
6-KOOPAMHATHOTO OTC/IEXKNBAHUA NOIOKEHNA B
NPOCTPAHCTBE;

TEXHO/I0rMA NOMIHOM KoMneHcaumu nara (anti-latency):
n306parkeHne JOMKHO BbIBOANUTLCA 418 TOYEK, B KOTOPbIX
OKaXKyTCA /IeBbIN M NPaBbli rNa3a NoAb30BaTeNA Yepes
BpPEeMs, KOTOPOE A0/IXKHO NMPONTN C MOMEHTA Hayana
onpeaeneHns MeCcTOMNoNOXKEHUSA F1a3 Nob30BaTeNs 40
MOMEHTA OKOHYaHUSA BbIBOZA M306paKeHus.;

naowaab OTC/IeXKMBaAHUA NoJsib3oBaTesieit — He meHee 16 K.

M;
KOZIMYeCTBO NO/Ib30BaTeENEN — He MeHee 3 yen.

TpeboBaHMA K cUCTEME OTCNEXKMBAHMA NONOXKEHUA
nosb3oBatesniei (TpekmHra):

TUN CUCTEMDI OTCNEXKUBAHUA: 6-KOOp,CI,VIHaTHaF| cuctema
OTCNEXUBAHUS;

06wunit BeC 0gHOro YCTPOMCTBA TPEKMHIa — He 6onee 20T;
TexHonoruna: OI'ITVIKO-VIHepLI,VIaﬂbeIﬁ TPEKUHI, aKTUBHblE
MapKepbl, paboTatowme B UHGPAKpPAaCHOM ANaNa3oHE;
yron o63opa onTMyeckom cuctembl — He meHee 230
rpagycos;

BPEMs OTK/IMKa CUCTEMbI TPEKMHIa — He 6onee 2 Mc;
pasmelLeHne CEHCOPOB: HAa OBBbEKTE OTCNEKMUBaAHNS;
CEHCOpbI, UCMOJIb3yeMbIe O/11 OTC/IEKMBAHUSA LINEMOB
BMPTYasIbHOM peasibHOCTU U A/ OTCNEXUBAHUA ABUKEHU
PYK Nosb30BaTeNem, AOMKHbI ObITb UAEHTUYHBIMU U
B3aMMO3aMeHAEMbIMU;

pasmelLeHVe aKTUBHbIX MapKepoB: HanoAbHOE;

BCE KOMMOHEHTbI CUCTEMbI TPEKUHTA LO/IKHbI
MOHTMpPOBATLCA Ha NoJi, be3 HeobxoaMMOCTH
MOTO/I04HOrO/HACTEHHOrO MOHTaa;

Han4yme CeHCoposB B COCTaBe eaANHOT0 yCTpOl\;ICTBa TPEKUHra:

aKcesiepoMeTp, FMPOCKOMN, ONTUYECKUIA CEHCOP;

YacToTa OTCNEKMBAHMA MOJIOXKEHUA NONb30BaTENA:

- akcenepometp: He meHee 2000 BbI6OPOK/C;

- rmpocKon: He meHee 2000 BbI6OPOK/c;

- OMTUYECKUIA CEHCOP: He MeHee 60 BbIGOPOK/C;
NOrpeLHOCTb OTCNEKMBAHUA MONOXKEHNA NONb30BaATENA B
NPOCTPAHCTBE Ha NJoWwaan 6 mx 6 m — He 6onee 10 mm;
MWHUMAIbHOE KOJIMYECTBO NoNb30BaTeNEN,
noAAepXUBAEMOE CUCTEMOIN TPEKMHTA, HE MeHee 3 Yen.

TpeboBaHMA K NOKA3aTeNsAM XPaHEHUA, TPAHCMOPTUPOBKMU U
HaCTPOMKMU:

BpPEMSA NOJIHOTO Pa3BEPTbIBAHUA U HACTPOMKM CUCTEMBI ANA
naowWwaam oTcaexumBaHma 16 k. m —He 6osee 90 MuH;
HeobXxoAMMOCTb KafIMBPOBKM B NpoLLecce sKcnayaTaumm —
OTCYTCTBYET;

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

TpeboBaHMA K cnocobam ynpas/ieHUs MHTEPAKTUBHbIMM
MoZenamum:

NoAfep KKa 6-KOOPANHATHOrO OTCAEKMBAHMA NONOKEHMSA
YNpPaBAAIOLWMX YCTPOWCTB B NPOCTPAHCTBE.

TpeboBaHMA K NnporpammHomy obecneyeHuio:
NOALEPKKA CUCTEMOM TPEKMHIa ONEPALMOHHbBIX CUCTEM:

Komn
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Windows, Android;

npeaocTaBieHne HeorpaHMYEeHHOW No BpeMeH#U
MCNONb30BaHUA MPOCTOMN (HENUCKNIOUUTENBHOM) INLLEH3MUMU HA
KOMMepYecKoe NCrno/ib30BaHME MPOrpaMmHOro
obecneyeHUs cUCTEMbI TPEKUHIA Ha 0auH Wwaem ¢ OC
Android (6eccpoyHasn nuueHsmsa) — 3 wr.

Obwue TpeboBaHUsA:

Hannuyne MobUNbHBIX LAEMOB BUPTYA/IbHOM peanbHOCTU
Oculus Go nnu aHanor — 3 wWr.;

Ha/iM4yMe KOMMNIEKTa NPOBOAOB U 3apsAAHbIX YCTPOWUCTB A/1A
6ecnepeboiHon paboTbl.

MO pgna obpaboTkm n3obparkeHnin n onpegeneHma Gopmol,
2.9. Pa3MepoB, NMONOXKEHUA U UHBIX XapaKTEPUCTUK OOBEKTOB Ha
MAOCKOCTU WU/IM B MPOCTPAHCTBE.

doTtorpammetpuyeckoe MO WwT. 1
KomnaKTHbI KBaApOKONTEp € TPEXOCEBLIM
2.10. cTabunmsatopom, Kamepoi 4K, MaKCMManbHOW AanbHOCTbIO
KsagpokonTtep Mavic Air nepenaym He meHee 6 KM. WwT. 1

KBagpoKonTep ¢ KamepoMl, Bec He 6onee 100 r B cbope ¢
nponennepom n Kamepom;

ONTUYECKUM OaT4MK onpegeneHnAa NnosUUmM — Haanyume;
Keagpokontep DJI Tello BO3MOXXHOCTb YAANEHHOIO NPOrpaMMmMpPOBAHNA — Haanuue. WwT. 3
3 | MepguasoHa

2.11.

3.1 | doTtoannapaT c o6beKTUBOM Konunyectso apdeKTnBHbIX MMKcenen — He meHee 20 MJH. LwT.
1
3.2 | Bugeokamepa MnaHwert (ana obecneyeHmsa coemecTmocTm ¢ n 2.3.6) ¢ WwT.
NPUMEPHBIMM XapPaKTEPUCTUKAMMU:
AvaroHanb/paspelueHune: He meHee 2048x1536 nukcenei;
[OMaroHanb aKpaHa: He meHee 9.7";
BCTpoeHHaa namaATtb (ROM): He meHee 32 TB;
paspelweHne GoTokamepsbl: He meHee 8 Mn;
Bec: He 6onee 510T;
BbicoTa: He 6onee 250 mm. 1
3.3 | Kapta namat gna O6bEéM NamaTn — He MeHee 64 6, kKnacc He Huxe 10. wT.
doToannapara/Buaeokamepbl 2
34 | WraTtue MaKcrmasibHas HarpysKa: He bonee 5 Kr; WwT.
MaKCUMMaANbHAA BbICOTa CbEMKU: He meHee 148 cm
1

4.2.5. HHpOpMAIIMOHHO-METOJAUYECKUE YCIOBUS pealnu3allii OCHOBHOW 00pa30BaTeNbHOM MpOrpamMMbl
OCHOBHOTO 00IIero o6pa3oBaHusi (CIHUCOK BHEIIHMX METOJ. MaTrepHasioB) (CChUIKM Ha JOM. MaTepHallbl —

MIPOIKCHIBAEM B Keiicax)
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