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1. IlosicHUTeILHAS 3aNIMCKA

AKTYaJIbHOCTh: CEroJHs TeoMH(OPMALMOHHBIE TEXHOJOTMHM CTajJl HEOTHEMJIEMOM YacThIO Halleu
JKU3HU, JI000W COBPEMEHHBIN YEIOBEK MOJB3YETCS HABUTAIIMOHHBIMH CEPBHCAMU, MPUIOKCHHUSIME IS
MOHHMTOPHUHTA OOIIECTBEHHOTO TPAHCIIOPTa U MHOTUMHU JAPYTUMHU CEPBUCAMH, CBSI3aHHBIMU C KapTaMH.
OTH TEXHOJOTUU UCIOJIB3YIOTCS B COBEPIICHHO Pa3IMYHBIX cepax, HAUMHAsl OT PEarupoBaHUs  MpH
Ype3BbIYAIHBIX CHUTyallMsIX M 3aKaHuuMBasg MapkeTuHrom. Kypce
«["eonH(pOpPMAIMOHHBIE TEXHOJIOTUN» TO3BOJIIET chopMHpPOBaTH y OOYYAIOIIUXCS YCTOHYHMBYIO CBSI3b
MeXny HUHGOPMAIMOHHBIM U TEXHOJOTMYECKMM  HallpaBiICHUSIMH Ha  OCHOBE  pEaJbHBIX
MPOCTPAHCTBEHHBIX JAaHHBIX, TAKHX KaK a3pOoPOTOCHhEMKA, KOCMUYECKasi ChEMKA, BEKTOPHBIE KapThI U JIp.
OTO MO3BOJMUT OOy4aroUIMMCs MOJIY4YUTh 3HAHUS IO HCIOJB30BAaHUIO TIE€OUH(DOPMALIMOHHBIX
WHCTPYMEHTOB M MPOCTPAHCTBEHHBIX JaHHBIX JUIsI TOHUMAHUS M M3Y4YEHUST OCHOB YCTpOMCTBa
OKpYKAoIlero MUpa M HPUPOJAHBIX sBiIeHUUA. OOywarouiyecsi CMOTYT pPEaJu30BbIBAaTh KOMaHIHbIE
MPOEKTHl B chepe HCCIeIOBaHUS OKPYKAIOIIEr0 MUpPA, HA4aTh MCIOJIL30BaTh B IMOBCEAHEBHOW KU3HU
HABUTAIIMOHHBIE CEPBUCHI, KOCMUYECKHE CHUMKH, 3JIEKTPOHHBIE KapThl, COOMpPATh JaHHbIE 00 00bEKTaX Ha
MECTHOCTH, c03/1aBaTh 3D-00BEKTH MECTHOCTHU (KaK OTIEJbHBIC 3/IaHUsI, TaK U IEIbIe TOPOJa) U MHOTOE
Ipyroe.

dyHKUMOHaNbHOE NpeAHa3HaYeHne NPorpaMmmbl: NPOEKTHasA.

dopma opraHMsaumu: rpynnosas.

AKTyaJIbHOCTb H OTJIMYHTEIbHBIE 0COOEHHOCTH IporpaMmal

HoBusHa nporpaMmsl 3akitoyaeTcs B CO3[JaHUM YHHUKaJIbHONH 00pa30BaTesIbHOM cpenbl, (popMupyromen
IPOEKTHOE MBILUIEHUE 00yYaIOIUXCs 3@ CUET TPAHCISILIMK POEKTHOTO CIIoco0a 1eATeIbHOCTH B paMKax
peLIeHNUs] KOHKPETHBIX MPOOJIEMHBIX CUTYaIUH.
AKTyanpbHOCTh TPOTpaMMbl OOYCIIOBJIEHAa TeM, 4YTO paboTa Haj 3aJa4aMd B paMKaxX HPOCKTHOMH
NeSITeIbHOCTH (POPMUPYET HOBBIM THII OTHOIIEHUS B paMKaxX CUCTEMbI «IIpUpoAa — OOLIECTBO —
YEeJIOBEK — TEXHOJOTMM», OINpEeACAIonui 00s3aTeIbHOCTh HKOJIOTMYECKOM HOPMHUPOBKH IIpU
OpraHu3aly J1000H NeATeNTbHOCTH, YTO SBISIETCA IMEPBBIM LIaroM K (HOPMUPOBAHHUIO «ITOKOJICHHS
Pa3BUTHUSD», SBJIAIOIIETOCS TPEHIOM Pa3BUTHSI COBPEMEHHOT'O OOIIECTBA.
[Tporpamma npeanonaraer GopMHUpPOBaHUE Y 00yUArOIUXCS IPEACTABICHUN O TEHIECHIMIX B Pa3BUTHU
TexHuueckor cdepbl. HoBBIN TEXHO-NPOMBIIIIEHHBIH YKIIaJ HE MOXET ObITh MOJIOKEH B popmar
o0IIecTBa Pa3BUTHUA TOJBKO HAa OCHOBAaHMM HOBM3HBI (DU3MYECKHX TPHHLMUIOB, HOBBIX
TEXHUUYECKUX PELIEHUH U KJIACTEPHBIX CXEM B3aUMO/IEHCTBUS HAa IOCTUHAYCTPUATBHOM 3TaIe Pa3BUTHS
COLIMYMa, a MJIesl pa3BUTHUS OOIIECTBAa HENPENOKHO BKIKOYAET B ceOS TEHICHLMIO K OOPETEHMIO
COHAINPABJICHHOCTH aHTPOIIOTEHHBIX (PaKTOPOB, 3aKOHOB Pa3BUTHUSI OMOC(EPHI U KYIBTYPHOTO Pa3BUTHSL.
[Tenarornyeckas 11e1eco00pa3HOCTh ATOM MPOrpaMMBbl 3aKIIOYAETCS B TOM, UTO OHA SBJISIETCS LIETOCTHON
1 HEMPEPBIBHOM B TE€UEHHE BCErO Mpoliecca 00yUeHHs U MO3BOJIsIET 00yyaromeMycsl 1ar 3a Iarom
packpeIBaTh B ceOe TBOPUECKHE BO3MOXKHOCTH M CAMOPEATIN30BBIBATHCS B COBPEMEHHOM MHUpE.
B mnpouiecce mzydeHusi okpysKarolero Mupa oOydaromuecs Mojiydar AOMOJHUTENbHOEe 00pa3oBaHHE B
o0nacti UHGOPMATHKH, Teorpapuu, MaTeMaTHKU U (PU3UKH.
OTnuuuTenbHONM OCOOEHHOCTBIO JIaHHOM MPOrpaMMbl OT YyXKE€ CYHIECTBYIOLIUMX 00pa30BaTeNbHbBIX
nporpaMM siBIsieTcs €€ HalpaBJIEHHOCTh Ha pa3BUTHE OOYYAIOMIMXCSl B TNPOEKTHOM JESATEIHbHOCTH
coBpemeHHbIME MeToiukamMu TPU3 1 SCRUM ¢ momoIbio COBpEeMEHHBIX TEXHOJIOTUN U 000PYIOBaHHUS.
DopMbI 3aHATHIL:

- paboTa HaJ| peleHreM KeiicoB,

- 1a00opaTOpHO-TIpaKTUYECKUE padoThI;

- JIEKLIUH;

- MacTep-KJIacChl;

- 3aHATUA-COPEBHOBAHUS;

- OKCKYpCHH;

- IPOEKTHBIE CECCUU.

MeToabl, HCIIOJIb3YeMble HA 3AHATHSX:



- MpaKkTHYecKue (ynpaKHEeHHsI, 3a/1a4H );
- CIIOBecHBIE (pacckas, Oecea, MHCTPYKTaX, YTEHHUE CIIPABOYHOM JINTEPATYPHI);
- HarJIs,AHBIC (IEMOHCTpPAIUS MYJIbTUMEIUUHBIX MTpe3eHTaui, hoTorpadumn);



- TIpo0JIeMHBIE (METOIBI MPOOJIEMHOTO M3JI0KECHHUS) - OOYJArOIIMMCS 1aéTCs 4acTh TOTOBOTO
3HAHUS,

- DBPUCTUYECKUE (YaCTHYHO-TIOMCKOBBIE) - OOYYAIOIIMMCS TPEIOCTABISCTCS —OOJbIIas
BO3MOYXHOCTh BBIOOpA BAPHAHTOB;

- UCCIIEIOBATEIbCKHUE - 00yUAIONIMeCcss CAMU OTKPBIBAIOT M UCCIICAYIOT 3HAHUS,

- I/IJIJIIOCTpaTI/IBHO'06’b$1CHI/ITeJ'IBHBI€;

- PEeNPOIYKTHUBHBIE;

- KOHKPETHBIC U a0CTpaKTHBIC, CHHTE3 U aHAIN3, CpaBHEHUE, 0000IIeHHe, abcTparupoBaHue,
KJaccu(UKanus, CHCTEMaTU3aIus, T. €. METOJIbI KaK MBICITUTEIILHBIC OIEpaIii;

- UHIYKTHBHBIE, JICTYKTHBHEIC.

e u 3amaun peanusalid OCHOBHOM 00pa30BaTENbHOM MPOTrpaMMBbl OCHOBHOTO OOIIEro 0Opa3oBaHUS

Hennb: BOBJICUCHHE OOYyYarONmMXCs B IMPOCKTHYIO JCSATEILHOCTh, pa3paboTka Hay4dHO-
MCCJIEI0BATENbCKUX U UHXKEHEPHBIX MTPOCKTOB.

3agaum;

obyyarouwjue:

- npuoOpeTeHue U yriayosieHue 3HaHUI OCHOB IPOEKTUPOBAHMSI U YIIPABJICHUS IPOEKTaMU;

- 03HAaKOMJIEHHE C METO/IaMU U puéMamu cOopa U aHainu3a uHPopMaluu;

- o0yuyeHHe NPOBEIECHUIO MCCIEOBAHUM, MPE3EHTAMH U MEXIPEIMETHON MO3UILIMOHHON
KOMMYHUKaIlUY;

- o0yuyeHue paboTe Ha clieUaIM3UPOBAaHHOM 000PYI0BaHUM U B IPOrPaMMHBIX Cpe/iax;

- 3HAKOMCTBO C XapA-KOMIETEHIUAMH (TeOMH()OPMAIIIOHHBIMH ), TIO3BOJISIFOIIUMH ITPAMEHSITh
TEOPETUYECKHUE 3HAHMSI HA IPAKTUKE B COOTBETCTBUU C COBPEMEHHBIM YPOBHEM Pa3BUTHS TEXHOJIOTUH.

passusaroujue:

- (hopMUpOBaHKE HHTEPECA K OCHOBAM M300pETaTEeNIbCKON eI TEbHOCTH;

- pPa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH U KPeaTMBHOTO MBILIUICHHUS;

- npuoOpereHue ombiTa ucnosb3oBanus TPU3 mpu gopmupoBaHuM cOOCTBEHHBIX HIEH U
PpELIECHNUI;

- (poopMuUpOBaHUE TOHUMaHUS IPSIMON M OOPAaTHOM CBSI3U MPOEKTA U CPE/IbI €T0 peann3aliii,
3aJI05KEHUE OCHOB COLIUAIIbHON U 3KOJIOTUYECKON OTBETCTBEHHOCTH;

- pa3BUTHUE T€ONPOCTPAHCTBEHHOI'O MBIIIICHMS;

- pazBuTHE CO(PT-KOMIETEHIIMHA, HEOOXOAUMBIX JJISl YCIENIHON paboThl BHE 3aBUCUMOCTH OT
BBIOpaHHOM Mpodeccuu.

gocrnumameribHbie:

- (hopMUpOBaHNE MPOEKTHOTO MUPOBO33PEHUS U TBOPUECKOTO MBIIIJICHUS;

- (OpMHPOBAaHME MHPOBO33PEHHMsI 10 KOMIUIEKCHOM OLEHKE OKPYXKAIOLIEro  MHpa,
HaIlpaBJIECHHOMN Ha €ro MO3UTUBHOE U3MEHEHMUE;

- BOCIIUTaHUE COOCTBEHHOMN MO3MIIMU MO OTHOIIEHUIO K JIeSTELHOCTH U YMEHHUE COTOCTABIIATh
€€ C IpyTMMH MO3UIUSAMU B KOHCTPYKTUBHOM JIMAJIOTE;

- BOCIIUTaHHUE KYJIbTYPbI pabOTHI B KOMaH/IE.

IIpuHIUNIBI ¥ MOAXO0AbI K (POPMHPOBAHHUIO IONOJHHUTEIBHON NPOrPaMMBbI

[Iporpamma peanuzyercs:

- B HeNpepblBHO-O00pa30BaTEIbHOW  JIEATEIBHOCTH, COBMECTHON  JIEATEIBHOCTH,
OCYIIECTBIISIEMOM B XOJ€ PEKUMHBIX MOMEHTOB, TIJe OOydYalIIUKCS OCBaWBaeT, 3aKpeIUisieT U
anmpoOupyeT MOTydYeHHBIC YMEHNS,

- B CaMOCTOSITEIbHON MAESITeNbHOCTH OOydJarolmuXxcs, rAe OoOyJarolmuiics MOXKET BHIOpaTh
NEeSTETLHOCTh 10 WHTEpecaM, B3aMMOJICHCTBOBATh CO CBEPCTHUKAMU HAa PAaBHOIMPABHBIX IMO3UIIHSX,
pemats mpoOJIeMHbIE CUTYAllUU U JIp.;

- BO B3aMMOJEHCTBUU C CEMBLSIMHU NIETEM.

[Toaxomap! K GOPMUPOBAHHIO TPOTPAMMBI:

JTuunocmno-opuenmuposannwiii. OpraHuzainusi 00pa3oBaTEIBLHOTO MpoIlecca ¢ y4ETOM TIIaBHOTO
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KpuTepHst 3PGEKTUBHOCTH O0YYarOIIErocss — €ro JUYHOCTU. MeXaHu3M — CO3/IaHuE YCIOBHH s
Pa3BUTHS TUYHOCTH HA OCHOBE M3YYEHHS CIIOCOOHOCTEH 00yJaromerocsi, ero HHTEPECcoB, CKIIOHHOCTEH.



Jeamenvnocmustit. Opranuzanus JesTEIBHOCTH B 0011[eM KOHTEKCTE 00pa30BaTEeIbHOIO Mpolecca.
Iennocmuori. Opranu3anusi pa3BUTUS W BOCIHTaHUS HA OCHOBE OOIEYENIOBEYECKHX I[EHHOCTEH, a
TaK)Xe 3TUYECKHUX, HPABCTBEHHBIX U T. 1.

Komnemenmnocmuutii. @opMupoBaHUe TOTOBHOCTH OOYYAIOIIMXCS CaMOCTOSITENIBHO JCHCTBOBATH B
XOJI€ PEIICHUS aKTyaJIbHBIX 3a]1a4.

Cucmemnpiii. MeTOJOIOTUYECKOE HAIIpaBJIEHWE, B OCHOBE KOTOpPOrO JIE)KUT pPacCMOTPEHHE
oOyJaromerocsi Kak LEJIOCTHOTO MHOKECTBA AJIEMEHTOB W3 OTHOLIECHUIN M Pa3IMYHBIX CBA3CH MEXIY
HUMH.

Juanocuueckuni. OpraHuzanus mporecca ¢ y4€TOM NpPUHLUIA AHANOra, CYObEeKT-CyObEKTHBIX
OTHOLLICHUIA.

Ilpoonemnpiii. DopMupoBaHUE MPOTPAMMBI € IMO3UIUI KOMIUIEKCHOTO U MOJYJBHOI'O MPEICTaBIEHUs €&
CTPYKTYphl KaK CHCTEMBI IMOJANPOTrpaMM TIO0 O0Opa3oBaTeNbHBIM OOJACTAM W JIETCKUM BHJaM
NESTEIbHOCTH, CIIOCOOCTBYIOILIUM II€JIEBBIM OPHUEHTUPAM Pa3BUTHSL.

Kynemyponozuueckuii. Opranuzanusi nporecca ¢ Yy4€TOM MOTEHIMAlda KYyIbTYpOCOOOPa3HOToO
coJIepKaHusl JOUIKOJILHOTO 00pa30BaHHUs.

2. MecTo Kypca B yueOHOM ILJIaHe.
JlanHasi mporpamMma 1O JIOTIOJHUTEIFHOMY OOpa30BaHUIO IMpeaycMaTpuBaeT Ha peanusanuio B 5-10
knacce 108 uaca. PaGouas mporpamma paccuutana Ha 34 y4deOHble Henenu, 3 yac B Hexento. PaGouas
IporpaMMa MOXET pEalu30BbIBATbCS C HCIOJIb30BaHUEM 3JEKTpoHHOro oOyuenus (20) wu
TUCTAaHIIMOHHBIX 00pa3oBarenbHbIX TexHomoruit (JOT).

3. [IlnanupyemMble pe3yJibTaThl OCBOEHUSI Kypca
Obuwue nonoxcenus

[Iporpamma naér oOyuaromuMcsi BO3MOXXHOCTh OTPY3UThCS BO BCE MHOI000paszue NMpOCTPAaHCTBEHHbIX
(reouH(popManMOHHBIX) TexHoyoruil. IlporpaMma 3HaKOMUT OOy4aromUXCsl ¢ FeOMH(POPMALMOHHBIMU
CUCTEMaMHU M C Pa3IMYHBIMU BUJAMH T'€0JaHHBIX, [TO3BOJISIET MOIYYUTh 0a30Bble KOMIIETEHLIUHU IO cOOpy
JAHHBIX M OCBOUTHb NEPBUYHbIE HABBIKM PAa0OOTHI C JaHHbIMU. IlojdydeHHbIE KOMIETEHIMH M 3HAHUS
MO3BOJIAT 00YYaIOIIMMCS MPUMEHUTHh UX MOYTH B JIFOOOM HalpaBlI€HUU COBPEMEHHOro pbhiHKa. OCBOUB
nporpaMMy, oOydaromuecss CMOTYT BbIOpaThb HamOoJee HHTEPECHYIO ISl HHUX TEXHOJIOTHYECKYIO
HaIlpaBJIEHHOCTb, KOTOPOU OHU Oy1yT 00y4aThbCs B paMKax yri1yOJIEHHOIO MOJYJIs.

[Tporpamma 3aTparuBaeT Takue TeMbl, Kak: «OCHOBBI PabOThl C MPOCTPAHCTBEHHBIMU JAHHBIMUY,
«OpHeHTHPOBaHHE HA MECTHOCTH», «OCHOBHI oTorpadumy», «CaMOCTOATENBHBIA cOOp MaHHBIXY», «3D-
MOJICIUPOBAaHME MECTHOCTH U O00BEKTOB MecTHOCTW», «I eonmHdopmarmonnsle cuctemsl (I'MC)»,
«Buzyanuzanuus v npencTaBieHUE Pe3yIbTaTOBY.

Cmpykmypa nianupyemvix pe3yibmamog

[TnaHupyembie pe3yinbTaThl OMUPAIOTCS HA BEAYIIHUE IEIEBbIC YCTAHOBKH, OTpPa)KarolUe OCHOBHOM,
CYLIHOCTHBIM BKJaJ KaXJI0H H3ydyaeMoil mporpamMmbl B pa3BUTHE JIMYHOCTH, OOy4alOLIUXCS, HX
CIIOCOOHOCTEH.
B cTpyKType mIaHupyeMBbIX pe3ynbTaTOB BBIACISAIOTCS CAEAYIOIINE MPYIIIbL:
1. JIM4HOCTHBIC pEe3yJIbTaThl OCBOCHHUS JOIMOJHHUTEIBHON MPOrpaMMbI MPEJICTABICHBI B
COOTBCTCTBUU C l"pyrIHOI\/'I JIMYHOCTHBIX pe3y.]'IBTaTOB.
2. MeranpeaMeTHbIC Pe3yIbTaThl OCBOCHHS JIOTIOHUTEIIBHOM MPOTPAMMBbI PE/ICTABICHBI B
COOTBETCTBHUH C MOATPYNIIAMH YHUBEPCAIBHBIX YUEOHBIX JIEHCTBUIL.
3. IlpeamerHbie pe3ysbTaThl OCBOCHHUS JOMOJHHUTEIBHONH MPOrpaMMbI IMPEICTABICHBI B
COOTBETCTBHH C TPYIIIAMH PE3yIbTaTOB YU€OHOTO MpeIMeETa.
JTuunocmmuote pezynvmamol

Mpoz2pammHbie mpeboBaHUSA K ypOBHIO 80CMTUMAHHOCMU (AIUYHOCMHbIE PE3YAbmamsi):

— c(hOpMHUPOBAHHOCTh BHYTPEHHEH MO3UIIUU 00YYaIOLIeTrocsl, SMOIMOHATBHO-TIOJI0XKUTEIHHOE
OTHOIIICHHE 00YUaIOIIErocs K MIKOJIe, OPUECHTAIIMs Ha TIO3HAHKUE HOBOTO;
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— OpHeHTalus Ha 00pa3ell MOBEICHUS «XOPOILEro YUeHUKa,;



— c(OPMHPOBAHHOCTh CAMOOLICHKH, BKJIIOYas OCO3HAHWE CBOMX BO3MOXKHOCTCH B YYCHHH,
CIIOCOOHOCTH AICKBATHO CYIUTH O IIPUYIMHAX CBOCTO yCHeXﬁ/HCYCHGXEI B YYCHUU; YMCHUC BUICTH CBOU
JOCTOWHCTBA U HEJIOCTATKH, YBaXKaTh ce0sl U BEPHUTH B yCIIEX;

— c(hopMHUPOBAaHHOCTH MOTHBALIUH K y4EOHOU AEATEIBHOCTH;

— 3HAHWE MOPAIBHBIX HOPM H C()OPMHPOBAHHOCTH MOPAJIBHO-ITUYECKHX CYKICHHI,
CIIOCOOHOCTh K PEIICHHI0O MOPAIBHBIX MPOOJIeM Ha OCHOBE KOOPIMHAIMH PAa3JIUYHBIX TOYCK 3PCHHI,
CIIOCOOHOCTh K OIICHKE CBOMX IIOCTYIIKOB MW JCUCTBUH JAPYrHX JIOJCH C TOYKH 3pEHHS
COOJIIOICHUSI/HAPYIIEHUSI MOPAJIbHONH HOPMBI.

[pozpammHbie mpeboBaHUA K YPOBHIO pa38uUMUA:

— ¢(hOpMUPOBAHHOCTh MPOCTPAHCTBEHHOI'O MBIIIICHHS, YMEHHUE BUICTh 00BEM B IIOCKUX
MpeaMeTax;

— yMeHue 00pabaThIBaTh U CUCTEMAaTU3UPOBATh OOJIBIIOE KOJIUYECTBO HH(POPMALINYL;

— cOpMUPOBAHHOCTh KPEATUBHOTO MBIILICHUS, TIOHUMAHKUE MPUHIIMIIOB CO3/IaHUsS HOBOTO
IIPOJYyKTa,

— c¢(OpPMHUPOBAHHOCTh YCUIUYUBOCTH, MHOT033/1a4HOCTH;

— chopMHPOBAHHOCTH CAMOCTOSTENILHOTO MOIX0a K BHIIIOJIHEHUIO PA3IMYHBIX 3a7a4, YMEHUE
paboTaTh B KOMaHJIe, YMEHHUE TPABUILHO JCIICTUPOBATH 3aa4H.

Memanpeomemnule pe3ynbmamol

I'eorpadus
BbInycKHUK Hay4yumcs:

* BBIOMpATh MCTOYHHMKH reorpadudeckoil nadpopmammu (kaprorpaguyueckie, CTaTUCTHIECKHUE,
TEKCTOBbIE, BUJI€0- U (POTOM300paKEeHUs, KOMIbIOTEpHbIE 0a3bl JAaHHBIX), aJE€KBATHbIE peIIaeMbIM
3agayam;

* OpHUEHTHPOBATbCA B HUCTOYHUKAX Treorpaduueckoil uHpopmauuu (kaprorpaduyeckue,
CTaTUCTUYECKHUE, TEKCTOBBIE, BUAEO- U (POTON300paKeHHsI, KOMIIbIOTEpHBIE 0a3bl JAHHBIX): HAXOIUTh U
U3BJIEKaTh HEOOXOAUMYIO MH(OPMAINIO; ONIPEENATh U CPABHUBATh KAUECTBEHHbIE U KOJMYECTBEHHbIE
MIOKa3aTeIH, XapakTepu3ymllrue reorpadpuyeckue 0ObeKTbhl, MPOLECCHl U SIBICHUS, UX IOJIOKEHUE B
IIPOCTPAHCTBE IO TeorpaguueckuM KapTaM pa3HOro COJepKaHHs M APYTUM HUCTOYHUKAM; BBISBIIATH
HEJOCTAIOU[YI0, B3aWMOJOIOJHAIONIYI0 W/WIM HPOTUBOPEUMBYIO Teorpaduyeckyro HHpOpMaluio,
IIPEICTABICHHYIO B OJTHOM WJIM HECKOJIBKUX NCTOYHUKAX;

* IPEJCTaBIATh B pa3IMuHbIX Qopmax (B BUAE KapThbl, TaOIUIBI, rpaduka, reorpaduyeckoro
onucaHus) reorpapuyeckyro HH(POpMaIMIO, HEOOXOJUMYIO JUI pelIeHUs Y4eOHbIX M MPaKTHKO-
OpPUEHTUPOBAHHBIX 33/1a4.

BbInyCKHUK NOay4um 803mMOXHOCMb HAY4UMbCA:

* MOJETUPOBATH Teorpadudeckue 0ObEKTHI U SBICHHS,

* IPUBOAUTH MIPUMEPHI TPAKTUYECKOTO MCTIOIB30BaHUS reorpadUuecKnX 3HaHUN B Pa3IMYHBIX
00/1acTIX IEeSATEIbHOCTH.

MareMaTHka

CraTHCTHKA M TEOPHS BEPOSITHOCTEH

BbInyCcKHUK Hay4yumcs:

® IPCACTABJIATE JaHHBIC B BUAC Ta6J'II/IH, AuarpamMmm;
* YUTaTh UH()OPMAIIHIO, IPEJCTABICHHYIO B BII€ TAOIUIIBI, AUATPAMMBI.
B noscedHesHOU #U3HU U rpu U3ydyeHuUU 0pyaux npedmemos 8bllyCKHUK CMOXem:

* U3BJIEKAaTh, HMHTEPIPETUPOBATH M MpPeoOpa3oBbIBaTh HH(POpPMAIIHIO, IPEJICTABICHHYIO B

TaOMUIaX ¥ Ha JuUarpaMmMax, OTPaKaOIIyI0 CBOMCTBA M XapaKTEPUCTHKH PEAbHBIX MPOIECCOB H
SIBJIEHUI.
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HarnaaHasa reomeTpus

FeomeTpuyeckue duUrypsl

BbinycKHUK Hay4umcs:

* OIIEpUPOBAThH Ha 6a30BOM YPOBHE MOHATUAMU: HUTYpa, TOUKA, OTPE3OK, MPsiMast, Ty, IOMaHas,
YTOJI, MHOTOYTOJIbHUK, TPEYTOJIbHUK U YETHIPEXYTOIbHUK, MPSIMOYTOJIBHUK U KBaJIpaT, OKPY>KHOCTb U
KpYT, IPSMOYTOJbHBIN Mapajuienenumnena, Kyo, map. M3o0paxare uzydaemble (UTYpBl OT PYKH U C
MTOMOMUIBIO JTMHEUKH U TUPKYJIS.

B noscedHegHOU #U3HU U rpu usy4eHUU Opy2ux npedmemos 8binyCKHUK CMOXeM:
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* pemaTh NPaKTUYECKUE 33/1a4U ¢ IPUMEHEHUEM MPOCTEUIINX CBOICTB (uryp.
W3mepenus ¥ BIUYKCICHUS
BoeinyckHuk Hay4umca:

¢ BBIIIOJIHATH I/I3MepeHI/Ie JJINH, paCCTOHHHfI, BCIIMYNH YI‘JIOB C IIOMOIIIBO I/IHCprMeHTOB JJIA
W3MEpPEHHI JJIUH U YIJIOB.

Dusuka

BbInyCKHUK Hay4umcs:

* coOrOIaTh MpaBwiia OE30MaCHOCTH U OXpaHbl TPYa PU paboTe ¢ YIeOHBIM U JTA00PaTOPHBIM
000py/I0BaHUEM;

* MIOHUMATh TPUHIIMIIBI ISHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, YCIOBHS UX
0€301MacHOTO MCIIOIH30BAHMSI B IIOBCEAHEBHON KHU3HU;

* UCIOJB30BaTh IPH BBHINOJHEHHH YYEOHBIX 3a7au HAayYHO-TIONMYJSIPHYIO JIUTEPATypy O
(bI/I3I/I‘IeCKI/IX SABJICHUAX, CIIPABOYHBIC MATCPUAJIbI, PECYPChHI HHTCPHETA.

HNudopmarrka

BbInycKHUK Hay4umcs:

* pa3nuYaTh BUJIBI HH(POPMALIHH IO CITOco0aM €€ BOCIIPHSITHSI YEJIOBEKOM U I10 criocobam eé
MIPEACTABJICHUS HA MAaTEPUAJIbHBIX HOCUTENIAX;

* IPUBOIUTH MPUMEPHI HHPOPMAIIMOHHBIX MPOIIECCOB (IIPOIECCOB, CBSI3aHHBIX C XPAHCHHUEM,
npeoOpa3oBaHUEM U Tepefayueii JaHHbIX) B )KMBOU MIPUPOJIE U TEXHUKE;

* knaccudunupoBath cpenctsa UKT B cOOTBETCTBUU C KPYTOM BBITIOJIHSIEMBIX 3a/1a4.

Matematuyeckrue OCHOBbI HH)OPMATUKHU

BbInycKHUK moay4yum 803MOXHOCMb:

¢ IIOBHAKOMHUTLCA C IIPUMCPAMU MATEMATHUUCCKUX MoOJIee U HCIIOJIb30BaHUEM KOMIIBXOTCPOB
IIpru HUX aHajlu3€, MOHATH CXOJACTBA M pa3IMdYud MCKIAY MaTEeMaTHUECKON MOJICIIbIO 00BEKTa U €ro
HaTypHOﬁ MOJCIIbIO, MCIKIY MaTeMaTUYeCKON MOAEIbIO 00BEKTAa/SIBIICHUS U CJIOBECHBIM OITHCAHUEM.

Hcronip30BaHKe IPOrpaMMHBIX CHCTEM U CEPBHUCOB

BbII'IyCKHUK Hay4Yumecas:

* kj1accuuuupoBaTh (HaiIbl 110 TUIY U UHBIM IapaMeTpaM;

* BBITNOJIHATH OCHOBHBIE OIepaluy ¢ ailiaMu (co3aaBaTh, COXpPaHsITh, PEIaKTUPOBATh, YAANATD,
apXUBHPOBATh, «PACIAKOBBIBATHY apXUBHBIE (aiiibl).

BbinyckHUK oenadeem (Kak pe3ysemam NpuMeHEeHUA MPOo2PaMMHbIX cUCmeM U UHmepHem-

cepsucos 8 0GHHOM Kypce U 80 8CEM 06pa308amesibHOM npouyecce):

* HaBbIKaMH pa6OTI>I C KOMIILIOTEPOM,; 3HAHHUAMU, YMCHUSAMU U HABbIKAMH, JOCTATOUYHBIMUA IJIA
paboThI ¢ pa3IMYHBIMHU BUAAMH MPOTPAMMHBIX CHCTEM U WHTEPHET-CEPBUCOB ((paiioBbie MEHEIKEPHI,
TEKCTOBBIC PCAAKTOPBI, OSJICKTPOHHBLIC Ta6.]'H/IIII)I, 6pay3ep51, IOUCKOBBIC CHUCTEMBI, CJIOBApH,
ANEKTPOHHBIC DSHIIMKIIONEINN); YMEHHEM OIKCHIBaTh paboTy »dSTUX CHUCTEM U CEPBUCOB C
WCIIOIb30BaHUEM COOTBETCTBYIOIIEH TEPMHUHOJIOTHH,

* pa3InYHBIMH (hOpMaMHU NIPEICTABICHUS JaHHBIX (TaOJHIIbI, AMArPaMMBbl, TpadUKH U T. 11.);

¢ IIO3BHAKOMUTCA C IPpOTrpaMMHBIMU CPEACTBAMHA IJIA pa60T51 C ayJUOBU3YyaJIbHBIMH JAaHHBIMU U
COOTBETCTBYIOIINM MOHITHUIHHBIM alnapaToM.

BbInyCKHUK Mosay4um 803MOXHOCMb (8 OGHHOM Kypce u UHol yyebHol 0esmesnbHocmu):

* TPaKTHKOBATbCSI B HCIHOJb30BAaHUU OCHOBHBIX BHJOB MPUKIATHOTO MPOTPaAMMHOIO
obecrieyeHus (peIakTopbl TEKCTOB, IIEKTPOHHBIE TAOIUIIBI, Opay3epsl U JIp.);

* TIO3HAKOMHTHCSI C TpPUMEpPaMH MCIOJIb30BaHUS MaTEeMaTHYEeCKOro MOJEIUPOBAHUS B
COBPEMEHHOM MUPE;

* IIO3HAKOMHUTBCS C IIOCTAHOBKOM BOIpPOCAa O TOM, HACKOJIBKO JOCTOBEpHA IIOJIy4E€HHAs
uHpopManus, MOAKPEIUICHA JIM OHA JI0KA3aTebCTBAMU MOJUTMHHOCTH (TIPUMEP: HAJTHYUE SJIEKTPOHHON
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MOJINKCH); TIO3HAKOMHUTBCS C BO3MOXXHBIMH TMOJIXOJAaMU K OIICHKE JOCTOBEPHOCTH HWH(MOpMALIUU
(mpumep: cpaBHEHHE JTAHHBIX U3 Pa3HBIX HCTOYHHUKOB);

* IO3HAKOMUTKCS ¢ IpuMepamu ucnonb3oBanus KT B coBpemMeHHOM MUpE;

* TIOJYYUTh MPEACTABICHUS O POOOTHU3MPOBAHHBIX YCTPOMCTBAX W MX HCIOJB30BAHUU Ha
MIPOU3BOJICTBE U B HAYYHBIX UCCIICIOBAHUSX.

Texnosorus
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®opMUpOBaHUE TEXHOJIOTUYECKONU KYIbTYPhI U MPOEKTHO-TEXHOJIOTHYECKOT0 MBIIIUICHUS 00yJaroIXxcs
BbinyckHUK Hay4umca:

* ClIeZIOBaTh TEXHOJIOTMM, B TOM 4YHCJIE B IPOLECCE HM3rOTOBIEHUS CYOBEKTUBHO HOBOIO
MIPOJYKTa;

* OLIEHUBATh YCJIOBUS NMPUMEHUMOCTU TEXHOJOIMH, B TOM YHCIE C MO3ULUN IKOJIOTHYECKOM
3aIIUIIEHHOCTH,

* IMPOTHO3MPOBATH [0 M3BECTHOM TEXHOJOIMM BBIXOJAbI (XapaKTEPUCTUKU IPOAYKTa) B
3aBHCUMOCTH OT M3MEHEHHUS BXOJOB/IIapaMETPOB/PECyYpCOB, MPOBEPSTH IMPOTHO3BI  OIBITHO-
HKCHEPUMEHTAIbHBIM IIYTEM, B TOM YHCIIE CAMOCTOSITEIbHO INIAHUPYS TAKOTO POAA SIKCIIEPUMEHTHI,

* B 3aBHCHMOCTH OT CHUTyalliM ONTHMH3UPOBaTh Oa30BbIE TEXHOJOTHH (3aTPaTHOCTh —
Ka4yecTBO), MPOBOJUTh AaHAIN3 AJbTEPHATHBHBIX PECYPCOB, COEAMHATH B €IMHBIA IJIaH HECKOJIBKO
TEXHOJIOTUI 0e3 WX BHJIOM3MEHEHHUS Js TOJYYeHHUS CI0KHOCOCTAaBHOTO MAaTEPUAILHOTO WM
MH(GOPMALIMOHHOT'O POYKTA;

* IPOBOJIUTH OIICHKY U HCIIBITAHUE MOTYYSHHOTO MPOIYKTa;

* IPOBOJUTH aHAJIM3 MOTPEOHOCTEH B TEX WM MHBIX MaT€pPHAIbHBIX MM MH(POPMALMOHHBIX
MPOIYKTaxX;

* ONMCHIBaTh TEXHOJIOTMYECKOE pEIIeHUE C IOMOUIbI0 TEKCTa, PUCYHKOB, IpaduuecKoro
n300pakeHus;

* aHAJIM3MPOBATH BO3MOXKHBIE TEXHOJIOTMYECKHUE PELICHUs, ONpPENeNsiTh MX JIOCTOMHCTBA U
HE/IOCTAaTKU B KOHTEKCTE 3a/JaHHON CHTYalluH;

* NIPOBOJAUTH M AaHAJIM3UPOBATH pa3pabOTKy W/WIM peau3alyio MPHUKIAJHBIX MPOEKTOB,
MIPEATOJIararoInX :

* ONpeAeTeHUE XapaKTepUCTUK U pPa3pabOTKy MaTepHalbHOIO MPOAYKTa, BKIIOYas €ro
MOJICTUpOBaHUE B  HWH(POPMAIMOHHOW cpene  (KOHCTPYKTOPE), BCTpauBaHUE  CO3JaHHOTO
MH(GOPMALIMOHHOTO NPOJYKTA B 3a/laHHYI0 000JI0UKY,

* U3rOTOBJICHHE WH(OPMAIIMOHHOTO MTPOAYKTA IO 33JaHHOMY aJiTOPUTMY B 33JaHHOM 000JIOUKE;

* IPOBOJUTHh M aHAIM3UPOBATh Pa3padOTKy W/WIIM pean3alliio TEXHOJIOTHYECKUX MPOEKTOB,
MIPEATOJIararoIInX :

* ONTUMM3ALHMIO 33/JaHHOTO croco0a (TEXHOIOTUN) MOIY4YeHHUs! TPeOYIOLIerocs MaTepuabHOTO
MPOJYKTa (IOcie ero NpUuMEHEeHUs! B COOCTBEHHON MPAKTHKE),

* pa3paboTKy (KOMOMHHMpOBaHHE, H3MEHEHHE NapaMeTpoB M TpeOoBaHMH K pecypcam)
TEXHOJIOTUH TOJTy4EHHSI MaTepPUAIEHOTO U MH(POPMAITMOHHOTO TIPOIYKTA C 33JaHHBIMU CBOWCTBAMH;

* IPOBOJIUTH U aHAJIM3UPOBATH Pa3pabOTKy U/WUIM peaIn3alMio MPOEKTOB, MPEANONaralonmXx:

* [ulaHupoBaHue (pa3paboTKy) MaTepuaIbHOrO TMPOAYKTA B COOTBETCTBUM C 3ajayeil
COOCTBEHHOM JEATENbHOCTH (BKIIOYAs MOAETUPOBAHNUE U pa3pabOTKy TOKYMEHTAlUN),

* IUIaHHpoOBaHME (pa3paboOTKy) MAaTEepUAIBHOIO IMPOJyKTa HA OCHOBE CAMOCTOSATEIBHO
MIPOBEIEHHBIX UCCIE0OBAHUN MOTPEOUTENILCKUX HHTEPECOB.

BbInycKHUK Noay4um 803MOXHOCMb HOY4UMbCA:

* BBISIBJISITH U (DOPMYJIHPOBATh MPOOIeMy, TPEOYIOUIYI0 TEXHOJIOTMUYECKOTO PELICHNUS;

. MoIU(pUIIUPOBATH HUMEIOIINECS MPOTYKTHI B COOTBETCTBUU c
CUTYyaIHei/3aKka30M/IOTPeOHOCTRI0/3a1a4eil eI TETPHOCTH U B COOTBETCTBUH C UX XapaKTEPUCTUKAMHU
pa3pabaThiBaTh TEXHOJOTHIO HA OCHOBE 0a30BOI TEXHOJIOTHH;

* TEXHOJIOTH3UPOBATH CBOW OMBIT, MPEJCTABIATh Ha OCHOBE PETPOCIIEKTUBHOIO aHaIn3a W
yHU(DHUKAIUU IeITeTLHOCTH OMKUCAHUE B BUI€ MHCTPYKIUU UM TEXHOJIOTHUYECKON KapThlI.

IlIpeomemmnoie pezyromamul

[MpoepammHbie mpeboB8aHUSA K 3HAHUAM (pe3yabmamsl meopemuyeckoli mno020moeKu):

* MpaBuUIIa 6e301acHoi paboThI C 3JIEKTPOHHO-BBIUUCINTEIEHBIMU MAIIMHAMH U CPEJICTBAMH JUIS
cOopa mpPOCTPaHCTBEHHBIX TAHHBIX;
¢ OCHOBHBLIC BUBI IPOCTPAHCTBCHHBIX JAHHBIX,
* COCTaBHBIE YaCTH COBPEMEHHBIX T€ONH(OPMAIIOHHBIX CEPBHCOB;
* mpodeccuoHabHOE MPOrpaMMHOE obecrieueHue it 00padOTKU MPOCTPAHCTBEHHBIX JAHHBIX;
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* OCHOBBI ¥ IPUHIIHUIIBI 23POCHEMKH;
* OCHOBBI U TIPUHITUIIBI pa0OTHI TJIOOATBHBIX HABUTAIIMOHHBIX CITyTHUKOBBIX cucteM (ITHCC);
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* TIPENCTaBICHUE W BHU3yaJM3allisl MPOCTPAHCTBEHHBIX JTaHHBIX IS HEMpPOo(hecCHOHATbHBIX
MOJIL30BaTEIICH;

* mpuHIHIBl 3D-MoaeTUPOBaHNS;

* YCTPOHCTBO COBPEMEHHBIX KapTOrpahuIecKuX CEPBUCOB;

* TIPEICTaBICHUE W BHU3yaJlM3alldsl MPOCTPAHCTBEHHBIX JIAHHBIX I HEMPOo(heCcCHOHATbHBIX
II0JIb30BaTEIICH;

* nemuprupoBaHNE KOCMUYECKUX M300pasKeHU;

* OCHOBBI KapTOTrpa(uu.

MpozpammHbie mpebo8aHUSA K yMEHUAM U HABbIKaM (pe3yabmambl MPaKkmu4eckoli no02omosku):

* CaMOCTOSITENIBHO peliaTh MOCTABICHHYIO 33/a4y, aHAIM3UPYS U MoAOupas MaTepuasbl U
CpeICTBa JUIs €€ pelleHNs;

* CO3/1aBaTh U PACCUUTHIBATH MOJIETHBIN TUIaH Ui OECIUIIOTHOTO JIETATEJILHOTO allapara;

* 00pabaThiBaTh a3POCHEMKY M IMOTYYaTh TOYHBIE OPTOPOTOIUIAHBI U ABTOMATHU3MPOBAHHBIC
TpEXMEpHBIE MOJIETH MECTHOCTH;

* MoAETUPOBaTh 3D-00HEKTHI;

* 3aIIMIIaTh COOCTBEHHBIE MTPOEKTHI;

* BBITIOJIHATH OLU(POBKY;

* BBITIOJIHATH MPOCTPAHCTBEHHBIN aHAJIH3;

* CO3/1aBaTh KapThI,

* co3J1aBaTh NMpocTeilne reorpadgpuueckre KapThl pa3InYHOrO COJACPKAHUS;

* MOJICIMPOBATH reorpaduuecKre OObEKTHI U SBIICHUS;

* IPUBOJUTH MPUMEPHI MPAKTUYECKOTO UCIIOIB30BAHMSI FreorpauuecKux 3HaHUN B PA3IUYHBIX
00JIacTSIX eI TeIbHOCTH.

Cucrema OlleHKH 10CTHKEHHUS IIAHUPYEMBIX pe3yJIbTATOB OCBOEHHS POrPaMMBbl.

Buowvi konmpoasa:

- IPOMEXYTOYHBII KOHTPOJIb, IPOBOAUMBIN BO BPEMSI 3aHATHUM;
- UTOTOBBI KOHTPOJIb, MPOBOAMMBIH MOCIE 3aBepIICHHs Bcell yueOHOM MporpaMMBl.
@Dopmul npogepku pe3ynbmamos:

- HaOIroIeHre 32 00YJaroIUMUCS B TIpoliecce paboThI;

- UTPBHI;

- MHANBUAYAJIIbHBIC U KOJUICKTUBHBIC TBOPYCCKUC pa6OTI:vI.
Dopmol nodsedenus UMo208:

- BBITIOJIHEHHUE MTPAKTUYECKUX PadoT;

- TECTBI;

- aHKETHI;

- 3aIUTA [IPOEKTA.
HtoroBas arrectanusi o0y4arolmuxcs MPOBOAUTCSA MO pe3yiabTaTaM IMOATOTOBKHM W 3alIUTHI MPOEKTA.
Jnis oueHMBaHUA JAEATENBHOCTH OOYYaroIUXCS HCMONb3YIOTCS HHCTPYMEHTBI CaMo- H
B3aMMOOILICHKH.

4. Coagepxxanue Kypca

Ha MNPOTSHKEHUU Kypca IpOTrpaMMbl obOyyJaroruecs [MO3HAKOMSTCS c pas3IuYHbIMU
T COI/IH(I)OpMaI_[I/IOHHLIMI/I CUCTCMAaMH, Y3HAKOT, B KAKUX obmacTIx MPUMCHACTCA T COI/IH(I)OpMaTI/IKa, KaKue
3aa4yi MOXET pellarb, a TaKXKXE CMOr'yrT CaMH IIPUMCHATH e€ B cBoeH HOBC@)IH@BHOﬁ JKHU3HU.
OOyyaromuecss 6a30BO yCBOSIT MPHUHIUI mo3ulinorrpoBanus ¢ nomoiisio 'HCC. Y3HatoT, Kak MOKHO
OpTraHru30BaThb C60p CIIYTHHKOBBIX JaHHBIX, KaK OHHU MPCACTABIAIOTCA B TCKCTOBOM BUIC U KaK UX MOXKHO
BU3YaJIU3UPOBATD. B paMKax MmporpamMmbl BBI6€py’T MNMPOCKTHOC HAIIPABJICHUC, HAYYaTCA CTABUTL 3a/1a4H,
MCCJIEIOBATh MPOOJIEMATHKY, TIJIAHUPOBATh BEACHUE MPOEKTa U TPAMOTHO PACHpPEACNIATh POJIM BHYTPH
KOMaH/BbI.

OO0yuarommecsi CMOTYT TTO3HAKOMHTHCS C UICTOpUEH MTPUMEHEHHUS OCSCITUIIOTHBIX JIETATEIbHBIX alapaToB.
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Y3HAIT 0 COBPEMEHHBIX OECIMUIOTHUKAX, CMOTYT PEUIUTh Pa3IMYHbIC 337a4d C UX MOMOIIBIO. Y3HAIOT
TaKkke U 00 OCHOBHOM YCTPOMCTBE COBPEMEHHBIX OCCIMJIOTHBIX cucTeM. OOydarommuecs: y3HAIOT, Kak
co3maéres MoNETHOE 3aaHue sl OecnuiIoTHUKOB. Kak mpousBoauTcs
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3alyCK M JalibHeHmas cbhbEMKa ¢ moMouipio BAC. A Takke moiydyar Takue pe3ysibTaTbl ChEMKH, Kak
OpTOQOTOTUIAH U TPEXMEPHBIC MOJICTIH.
OOyuvaromuecs yriayOsTCs B TEXHOJIOTHIO OOpaOOTKM TeOJaHHBIX MYTEM aBTOMATHU3HPOBAHHOTO
MOJICTTUPOBAaHUST OOBEKTOB MECTHOCTH. (CaMOCTOSTENhHO CMOTYT BBIMOJTHHUTH ChEMKY MECTHOCTH IO
nonétaomy 3ananuto. Co3znanyt 3D-moxaenu.
OOyuaromuecs: O03HAKOMSITCA C pa3IMYHBIMU YCTPOWCTBAMHU MNPOTOTHUIHUPOBAHMS. Y3HAIOT OO0IIMe
MPUHLIUIBI pabOThI YCTPOUCTB, chepbl UX MPUMEHEHUS U MPOJYKTHI JEATEIBHOCTH JTaHHBIX YCTPOUCTB.
OOyuvarommecss Haydarcst TOTOBUTh 3D-Momenu [uisi edyaTt ¢ TMOMOIIBIO AKCIOpTa JaHHBIX. JlOMmOHAT
MOJIETH IO JaHHBIM a3pO(OTOCHEMKU C MOMOIIBIO pydyHOro MozenupoBaHuda. [IpumeHsar ycrpoiicTBa
JUTSL IPOTOTUITMPOBAHMS JJIs TI€YaTH 3aJJaHuUs.
OOyuvaromuecs wu3y4aT OCHOBbI B mojaroroBke mnpeseHtanuu. Coszmanyt e€. Iloaroromsitcs K
MPEACTABICHUIO PeAIn30BaHHOr0 poToTuna. [Ipeacrasar ero, 3ammuiias MpoekxT.

OcHoOBHBIE pa3/e/ibl MPOrPaMMbl Y4e0OHOI0 Kypca

1) Baeaenue B 0CHOBBI reoHH(GOPMANHOHHBIX CHCTEM M NPOCTPAHCTBEHHBIX JAHHBIX.
OOyuaronyiecss TMO3HAKOMSTCS C Pa3TUYHBIMA COBPEMEHHBIMH T'e€OMH(POPMAIMOHHBIMA CHCTEMaMH.
VY3HaloT, B Kakux 00JacTsaX NpUMEHsEeTCs reonH(popMaTiKa, Kakue 3aauid MOXKET pelllaTh, a TaKXKe Kak
oOyyJaromuecss MOTYT CaMU ITPUMEHSATH €€ B CBOEH MOBCETHEBHOM KU3HH.

2) ¥Ypok padorsi ¢ [JTOHACC.

OOyuaromiuecs 6a30B0 yCBOAT NPUHIMI Mo3ulMoHUpoBaHus ¢ nomouibio 'HCC. Y3HaroT, Kak MOKHO
OpraHu30BaTh cOOp CIYTHUKOBBIX JAHHBIX, KAK OHU MPEACTABISIOTCSA B TEKCTOBOM BHJIE U KaK UX MOKHO
BU3YaJIN3UPOBATh.

3) BbIOOp MPOEKTHOTO HATIPABJICHHUSI M paclpe/iesieHue PoJieii.

Breibop mnpoexktHoro wHampasneHus. lloctanoBka 3amaun. MccnmemoBaHue MpPOOJIEMATHKH.
[LmanupoBanue npoekra. Pacnpenenenue pomnen.

4) YcTpoiicTBO M NPpUMEHeHHe 0eCIHIOTHUKOB.

Obyuaromuecs mo3HakomsTcs ¢ uctopueil mpumenenus bAC. Y3Haior o coBpemeHHblx BAC, kakue
3a/1a4i MOKHO PelaTh C X MOMOILBIO. Y3HAIOT TaKKe OCHOBHOE yCTpOocTBO coBpeMeHHBIX BAC.

5) OcHOBBI ChEMKH ¢ 0ECITHIOTHHKOB.

OOyuaromuecs y3HaIT, Kak co3fgaéres monérHoe 3amanue st BAC. Kak mpousBogurtcs 3amyck u
nanpHeimas cbéMmka ¢ nomousio BAC. A Takke Kakue pe3yabTaTbl MOKHO MOJIYYHUTh U KaK 3TO CAeIaTh
(moy4yeHue opTopoToIUIaHa U TPEXMEPHOI MOJIENN).

6) VYruy6aéHHoe H3yyeHHEe TEXHOJIOTHIi 06PadOTKHU reoJaHHbIX.

ABTOMaTH3UPOBaHHOE MOJICITUPOBaHKE 00BEKTOB MECTHOCTH ¢ omorikio Agisoft PhotoScan.

7) COo0op reogaHHbIX.

AspodoTochEMKa, BBIMOIHEHUE ChEMKH MECTHOCTH IO MOJIETHOMY 33aHUIO.

8) O0pabdoTKa M AaHAJIN3 Ie0JaAHHBIX.

Cosznanue 3D-moneneii.

9) MH3yyenme ycTpoiicTBa IJisi NPOTOTUIMPOBAHUSI.

O3HakoMJIeHHME C  YCTPOMCTBAMHM  IMPOTOTUIHPOBAHUS,  HPEAOCTABICHHBIMH  OOYYarOIIUMCS.
OO6yyaromuecs y3HaIOT OOIIME MPUHIUIBI pabOThl YCTPOMCTB, a TAK)Ke KOT/Ia OHU MPUMEHSIFOTCSI M UTO C
UX ITOMOIIBIO MOKHO MOITYYUTb.

10) MoaroroBKa AaHHBIX JIJIs1 YCTPOHCTBA MPOTOTHNHPOBAHMSIL.

[ToaroroBka 3D-mozeneil, SKCHOPT AAHHBIX, TOJrOTOBKA 3aJJaHUM 110 TIeYaTH.

11) IporoTunupoBanme.

[Ipumenenue ycrpoiictB npototunupoBanus (3D-mpunTep).

12) MocTpoenne MPpOCTPAHCTBEHHBIX CIIEH.

JomnonHenne Monenel Mo AaHHBIM a3pOo(OTOCHEMKHM C MOMOULIBI0 PYYHOIO MOJEIHPOBAHUS U
HOJTrOTOBKA K MI€YaTH Ha YCTPOMCTBAX MPOTOTUITUPOBAHMUS.

13) IMoaroroBKka npe3eHTANMIA.

N3ydyenne ocHOB B moAaroroBke npeseHtanuu. Co3ganue npeseHrauuu. [loaroroska k mpencTaBieHUIO
peaTn30BaHHOTO POTOTHUIIA.

14) 3ammTa MpoeKTOB.

ITpencraBieHye peaasn30BaHHOTO IPOTOTHUIIA.
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Conep:kanue KeiicoB

Keiicbl, BXxoasiue B
nporpamMmmy

Kparkoe conep:kanue

Keiic 1. CoBpemenHbIe
kapThl, uiau Kak onucarts
3emito?

Keiic 3HaxomMuT 06yqafoumxc>1 C pPa3HOBUJHOCTAMMU JIaHHBIX. Pemras
3alavy Keﬁca, 06yqa}01uHec;1 IIPOXOAAT CICAYIOIINEC TEMATUKN: KapThbl U
OCHOBBI UX (bOpMI/IpOBaHI/IH; HU3Yy4YCHHUC YCJIOBHBIX 3HAKOB U IIPUHIUIIOB
nux OTO6pa}KeHI/I${ Ha KapTe; CUCTEMBI KOOpAUHAT U HpOGKHI/Iﬁ KapT, ux
OCHOBHBIC XapaKTCPUCTHUKHU U BO3MOKHOCTHU ITPUMCHCHUS, MaciTad u

JIp. BCIIOMOTATEJIbHBIE HHCTPYMEHTHI (DOPMUPOBAHHS KAPTHL.

Ketic 2. 'mobansHOE
MO3UIIHOHNPOBAHNE

«Hatinu ce0s Ha 3eMHOM

HecmoTpst Ha TO, 4TO HABUTATOPHI U CIIOPTUBHBIC TPEKEPHI CTAH
HEOTHEMJICMOH YaCThIO HalIeH )KU3HU, MaJIO KTO 3HAET MPUHIIMIT UX
pabotsl. [Ipoiins ketic, o6yuatomiuecs y3natot npo ['JIOHACC/GPS —
MIPUHIIMITBI pa0OThI, UICTOPUIO, COBPEMEHHBIC CUCTEMBI, IIPUMEHEHHE.

iape».
[Ipumenenue norrepoB. Buzyanuzauust TEKCTOBBIX JaHHBIX Ha KapTe.
Co3naHue KapThl UHTEHCUBHOCTH.

Keiic 3.1. OOBEMHBIH Keiic, KOTOPBIH MO3BOIUT 00YUYaAIOIIUMCS OCBOUTH HOJIHYIO

Aspodorocrémka. «Jls
YEro Ha CaMoM JieJie
HYKeH OeCTUIIOTHBII

JeTaTeIbHbIN anmnapar?».

Keiic 3.2. Usmenenue
CpeIbl BOKPYT IIKOJIBL.

TEXHOJIOTMYECKYIO LIEMIOUYKY, UCIIOJIb3YEMYI0 KOMMEPUYECKUMHU
KOMITaHUSMU. Y CTPOMCTBO U NMPpUHIHIBI (yHKIIHOoHUpoBanus BITJIA,
OcHoBBI POTO- ¥ BUIEOCHEMKH U IPUHILIUIIOB Iepeiayl HHpopMauu ¢
BITJIA, o6paboTka nanubix ¢ BITJIA.

[Iponomxenue ketica 3.1. OOy4aromuecs, UMes B CBOEM PaCIIOpsHKEHUU
9IEKTPOHHYI0 3D-MOAENb MIKOIBI, TPOIOKAIOT BHOCUTH U3MEHEHHSI B
MIPOJYKT C IeNbi0 Omaroycrpoiictsa paiiona. OOyuaromuecs
MPOJIOJKAIOT COBEPIIIEHCTBOBATh CBOM HaBBIK 3D-MoaenupoBanusl,
3aBepluas MpoeKT.

5. Y4eOHo-TeMaTH4YeCKOe IUVIAHUPOBAHHE

Ne Pa3nes nporpamMmmbl yueGHOro Kypca KoimyecTBo
n/n 4acoB

1 3nakoMcTBO. TexHnka 6ezonacHocTu. BBomHoe 3anstue («MeHsst MUpY). 3

2 Beenenue B reonngopmaimonnsie TexHoioruu. Keiic 1: «CoBpemeHHble 12

kapTsl, win Kak onucats 3emito?».

Keiic 3HakOMUT 00yJarOMMXCs ¢ Pa3HOBUAHOCTSIMH JaHHBIX. Pernas 3anaqy
Keiica, 00yJaromniuecs MpoXo T CASAYIOMNE TEMAaTHKH: KAPThl U OCHOBBI UX
dbopMHUpOBaHMs; W3YUYCHHE YCJIOBHBIX 3HAKOB W TPHUHIMIOB HX
OTOOpaXeHHsS Ha KapTe, CHUCTEMbl KOOPJAWHAT M MPOEKIMA KapT, HUX
OCHOBHBIE€ XapaKTEPUCTUKH M BO3MOXHOCTH NMPUMEHEHHUsSI; MacTad u p.

BCIIOMOTaTeNIbHbIE HHCTPYMEHTHI (POPMUPOBAHUSI KAPTHI.
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Keiic 2: «'nobanpHOoe nozunmonupoBanue «Haiiau ceOs Ha 3eMHOM mIape».
HecmoTpss Ha TO, YTO HaBUraTopbl W CIOPTHUBHBIE TPEKEphl CTaJIH
HEOTHEMJIEMOM YacThIO HAIIEH KU3HH, MAJIO KTO 3HACT IPUHLIUIT UX PAOOTHI.
[Tpoiins keiic, ooyuaromuecs y3HaroT npo ['JIOHACC/GPS — npuHnmms
paboThl, MCTOPHUIO, COBPEMEHHBIE CHCTEMBbI, NMpUMeHeHue. lIpuMenenue
jorrepoB. Busyanuszanus TEKCTOBBIX NaHHBIX Ha kapre. Co3laHue KapThl
MHTEHCUBHOCTH.

dotorpaduu 1 NaHOPaMBI.

Pa3nen, mocBAMEHHBIA WCTOPUU W MPHUHLIMIIAM co3qaHus ¢GoTorpaduu.
OOyyaronuecs TMO3HAKOMSTCS C TEXHUKOW co3aaHus ¢dotorpaduu,
MO3HAKOMSITCS ¢ BO3MOKHOCTSIMH MTPUMEHEHUs (oTorpaduu Kak CpeacTBa
CO3/IaHUS YEeT0-1In0o0.

15

OcHoBbl  a3podorochéMku. [IprMeHeHHe OeCHUIOTHBIX aBUAIIMOHHBIX
cucteMm B adpodorocrémke. Ketic 3.1: «Jlinsg gero Ha camoM Jieie HyKeH
OCCIUIIOTHBIN JIeTaTeIbHBIN anmapar?y.

OOBEMHBIN Keiic, KOTOPBIH MO3BOJIUT OOYYAIOIIMMCS OCBOUTH ITOJHYIO
TEXHOJIOTHYECKYIO LIEIIOYKY, UCIIOJIB3YEMYIO KOMMEPYECKUMHU
KOMIAHUSAMHU. YCTpOMCTBO U mnpuHUuUNbl ¢QyHKIUOoHHpoBaHus bBIIJIA,
OCHOBBI ()OTO- M BHUAEOCHEMKU M IPUHIUIOB Iepefadyd MHPOpMaLuu ¢
BIUTA, o6pabotka nanusix ¢ BITJIA.

42

Keiic 3.2: «M3mMeHeHme cpebl BOKPYT IIKOIIBD.

[Tponomxenue keiica 3.1. OOyuaromuecsi, UMess B CBOEM DPACHOPSHKEHUU
EKTPOHHYI 3D-MOJenb WIKOIbI, NPOAOKAIOT BHOCUTH W3MEHEHHUS B
IPOAYKT ¢ 1IeNbI0 OJaroycTpoiictBa paiiona. O0ydaronecs: MpoaoKaoT
COBEpIIEHCTBOBATH CBOI HaBbIK 3D-MoJeIMpoBaHusl, 3aBepiiasi IPOeKT.

15

HOILFOTOBKa 3aIlIUTHI IIPOCKTA.

12

3amura mpoeKToB.

Htoro

108
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6. KanenaapHo-TeMaTnuyeckoe IJIAHHPOBaHNe

Ne Jara Pa3zgesanbl nporpaMmbl y4eOHOT0O Bcero | ®opma dopma
n/n Kypca YacoB | 3aHATHA KOHTPOJIsI
1 1 Henmens 3nakoMcTBO. TexHuka 0e30MacHOCTH. 3 JUITP becena
BBoanoe 3anusitue («MeHsisi MUP»).
2 BBenenue B reouHGopManuOHHbIe TEXHOJIOTHH. 12 gyaca
Keiic 1: «CoBpemennbie kapTthl, niaun Kak onucarb
3emu0?».
2.1 2 Henenst Heo0xo1uMoCTh KapThl B COBPEMEHHOM 3 JUTIP becena
mupe. Chepbl npuMeHEHUS,
MEePCIIEKTUBBI UCIIOJIB30BAHUS KapT.
Cser u LBET Kak aTpuOyT KapThl. Ponb
nBeta Ha kapre. Kak 3acTaBuTh 11BET
pabortarb Ha ce0s?
2.2 3 Henens BekTopHbIe JaHHBIC HAa KapTax. 3 JUTIP Becena
3nakomcTBO ¢ Beo-I'MC. 3HakoMcTBO ¢
KapTorpaguuecKuMu OHJIaiH-
CEpBUCAMH.
2.3 4-5uenens | Co3gaHue u myOoIUKalKUsS COOCTBEHHOM 6 JUTIP JlemoHCcTparms
KapThl. pelIeHus Kenca
3 | Keiic 2: «I';106anbHoe no3unnonupoBanue «Havian 6 yaca
ce0st HA 3eMHOM LIape».
3.1. 6 "Henmens CucrteMsl ri100aJIbHOTO 3 JUTIP becena
MTO3UIIMOHUPOBAHHSI.
3.2. 7 "enenst [IpuMeHeHne CyTHUKOB 1St 3 JI/TIP Jemoncrpanms
MTO3UIIOHUPOBAHHUS. pelieHus keica
4 | ®dotorpadum u NaHOpPaMbI. 15 yacos
8 Henens Uctopus dpotorpaduu. dortorpadus 3 JUTIP becena
KaK CII0CO0 U3YUEHUS OKPYIKAIOIIETO
MHUpa. XapaKTePUCTUKH
(dortoanmaparos. [Tonyuenue
41 KaueCTBEHHOTO (DOTOCHHMKA.
42. | 9-10 wenens | Co3gaHue chepruuecKux MaHOPAM. 6 JUTIP becena
OcHoBubIe ToHATHS. HeoOxoaumoe
obopynoBanue. TexHuka CbEMKU
cheprudecKux maHopaM pa3IndHON
anmaparypoil.
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4.3.

11-12 menens

Cosznanue cheprudecKkux maHopam.

CmmBKa oJydeHHBIX oTorpaduii.

JUTIP

TectupoBanue

OcHoBbl a3podorocbémku. [l pumenenue BAC

(0ecnMJIOTHBIX ABMALIMOHHBIX CUCTEM) B

aspodorocbémre (Keiic 3.1: «/Iy1s1 yero Ha camom
JeJie Hy>KeH 0eCIIUJIOTHBIN JieTaTe/IbHbIi

anmapar?»).

42 yacos

5.1

13 wenens

dororpammerpusi U e€ BIUsSHUE HA
coBpeMeHHbI Mup. ClieHapUu ChbEMKU

00BEKTOB JIJIs1 TTOCJICTYIOIIIETO
MIOCTPOCHUSI UX B TPEXMEPHOM BHJIE.

JUTIP

becena

5.2.

14-16 venens

[TpuHIMI TOCTPOCHUS TPEXMEPHOTO
n300pakeHus Ha KoMIbioTepe. PaboTa

B (poTorpammerpuueckom [10 - Agisoft

JUTIP

becena

PhotoScan wiu aHaIoruyHOM.

O6paboTka OTCHATOTO MaTepuaa.

5.3.

17 venens

becnmnoTHuk B reouH@opmaruke.

Y CTpoCTBO U IPUMEHEHNE JPOHA.
Texunueckne ocooennoctu BITJIA.

JUTIP

becena

5.4.

18-19 nenens

[Tnnotuposanue BITIA.

JUTIP

TectupoBanue

5.5.

20-22 uenens

Ucnons3oBanne 0€CIMIOTHUKA IS

CHEMKH MECTHOCTH.

JUTIP

JemoHcTpanus

peuieHus Kernca

5.6.

23-24 genens

Boznukatomiue npo6iemsl npu
cozxannu 3D-moneneii. CriocoOsl
PETAKTHPOBAHUS TPEXMEPHBIX

MOJEIIEN.

JUTIP

becena

25-26 nenens

TexHonOrnyu NPOTOTUNIHPOBAHHUS.
VYcerpolicTBa 4151 BOCCO3/IaHUS
TpEXMepHBIX Moeneii. Pabora ¢ 3D-
npuHTEPOM. PU3NUECKUE U
XUMHYECKHE CBOWCTBA IJIACTHKA JUIS

3D-npunTepa. [Teyats TpéxmepHO
MOJIEJIN MIKOJIBI.

JUTIP

becena

Keiic 3.2: «A3MmeHeHMe cpe/ibl BOKPYT HIKOJIbD).

30 gacos
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6.1. 27 venens | Pabora B I1O anst pyyHoro 3 JUTIP Becena

TPEXMEPHOIO MOJAEITUPOBAHUS —
SketchUp niam aHaIOTHYHOM.

6.2. | 28-30 Hexenst | DKCIOPTHPOBAHUE TPEXMEPHBIX 9 JUTIP Becena

¢aiinos. [IpoekTupoBanue
COOCTBEHHOM CIICHBI.

6.3. 31 uenens [Tewyars mogenu Ha 3D-mipuHTEpE. 3 JUTIP becena
Odopmnenue TpéxmepHoOn

BEILIECTBEHHON MOJEIH.

=

7 | 32-33 nenens | [oaroToBka 3aIyThI IPOEKTA. 12

=

8 34 Henmenss | 3amuTa MPOEKTOB. 3 JlemoHCTparnms

pelieHus Kerca

1. MaTepHaJIbHO-TeXHH‘IeCKI/Ie YCiaoBui peajin3alini NporpamMmmabl

Ne m/m HaumeHoBaHue Exn. iam. | KoJa-Bo
1. MOV (mpunrep, ckaHep, KOIup) IIIT. 1
2. HoytOyk nenarora ¢ npeaycTaHOBIEHHON ONEpaliMOHHOM IIIT.

CUCTEMOM, 0()MCHBIM IPOrPaMMHBIM 00€CIIeUeHUEM :
3. HoytOyk 1y o0yuaromuxcst ¢ mpeaycTaHOBIECHHON onepalnoHHON IIIT.

CUCTEMOM, 0()MCHBIM IPOrPaMMHBIM 00ecTieueHHEM 10
4. HHTEpaKkTUBHBIN KOMILIEKC LIT. 1
5. AITUTHBHOE 000PYI0BaHHE
6. 3D-060pyaoBanue (3D-nipunTEp) IIT. 1
7. [Tnactux mns 3D-punTepa LIT. 15
8. 1O nns 3D-monenupoBanus
9. dororpammerpudeckoe I10 IIT. 1
10. Ksaapokomnrep [Tnonep maxi IIT. 1
11. ®doroanmapaT ¢ 00BEKTHBOM IIT. 1
12. Kapra mamsaru qiis portoanmnapara/BugeokaMepbl IT. 2
13. [lItaTtus TIT. 1

23




8. JlutepaTypa u un(poBbie pecypchbl

1. baeBa, E.FO. OOmue BOMpOCH TPOCKTUPOBAHHUS M COCTABIICHHsI KapT JIsl CTYJIECHTOB
cneuuanbHoctu «Kaprorpadus u reoundopmatuxa» / E.JO. baesa — M.: u3n. MUUT'AuK, 2014. —
48 c.

2. breictpoB, A.IO. IlpumeHenue reonH(OPMAIIMOHHBIX TEXHOJOTHHA B JIOTIOJHUTEIEHOM
IIKOJILHOM 00pa3oBaHuu. B cOopHuke: Dkomnorusa. Dxkonomuka. Madopmaruka / A.1O. beictpos, [1.C.
Jlyonun, C.C. I'py3neB, M.B. Anapees, J.O. Hpwira, ®.B. kypos, F0.B. KonocoB — PocroB-Ha-
Hony, 2016. — C. 42-47.

3. HUmanoB, A.I'. Meroanueckue yKa3aHHs IO BBINOJTHCHHIO JIA0OPATOPHBIX paboOT IO
muctuminHe «udposas kaprorpadusi». Jns cTyneHToB 3 Kypca MO HANpaBiICHUIO MOJATOTOBKHU

«Kaprorpapus u reoundopmatuka» / A.I'. MsanoB, C.A. Kpsuos, I'M. 3arpebun — M.: u3n.
MUUTI'AuK, 2012. — 40 c.

4. Kocunos, A.I'. Teopust u npakTrka upoBoii 00paboTKkK n300pakeHni. [lucTaHmOHHOE
30HIMpOBaHUE M reorpaduueckre MHPOpMaNMOHHBIE cucTeMbl. YueOHoe mocodue / A.I'. KocuHoB,
N.K. Jlypbe nox pen. A.M.bepasata — M.: uzn. Hayunsiit mup, 2003. — 168 c.

5. Makapenko, A.A. VYyeOHOoe mnocoOue MO KypCOBOMY IPOEKTUPOBAHUIO TO KypCy
«Ob6mereorpaduueckue xaptel» / A.A. Makapenko, B.C. MouceeBa, A.JI. CtenanyeHko moj oOIei
penakiuein Makapenko A.A. — M.: uzn. MUUT'AuK, 2014. — 55 c.

6. Ileremun, A. 3D-momemmpoBanme B SketchUp 2015 — oT mpocToro K CIIOXKHOMY.

Camoyuntens / A. Ilerenun — u3a. IMK Ilpecc, 2015. — 370 c., ISBN: 978-5-97060-290-4.

7. Penpko, A.B. ®@otorpaduueckue mporeccsl perucrpanuu uHpopmanuu / A.B. Penpko,
Koncrantunosa E.B. — CII0.: u3a. [IIOJIMTEXHUKA, 2005. — 570 c.

8. GISGeo — http://gisgeo.org/.

9. TUC-Accouumarun — http://gisa.ru/.

10. GIS-Lab — http://gis-lab.info/.

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

12. OSM — http://www.openstreetmap.org/.
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