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1. IlosicHuTeILHAS 3aIIUCKA

AKTYalIbHOCTB: CETOJHsS I'€OMH()OPMALMOHHBIE TEXHOJOIMU CTaJl HEOTHEMJIEMOM YacTbiO
Halled OKU3HM, JH0O0OH COBPEMEHHBIM UEJIOBEK IIOJb3YyEeTCs HABUTALMOHHBIMU CEpPBHCAaMH,
MPUIIOKEHUSAMHU JUISI MOHUTOPHHTra OOIIECTBEHHOTO TPAHCIIOPTAa W MHOTHMH JPYTHMH CEPBHCAMH,
CBSI3aHHBIMU C KapTaMH. DTU TEXHOJOI'MU UCIOJb3YIOTCSl B COBEPILEHHO PA3JIMYHbIX chepax, HaunHas
OT pearupoBaHUs NPU UYPE3BBIUANHBIX CUTYaLMsSIX M 3aKaHuMBasg MapkeTMHrom. Kypc
«["eonHpOpMALIMOHHBIE TEXHOJIOIMM» MO3BOJISET CHOPMHUPOBATE Yy 00YUAIOIUXCS YCTOHYHUBYIO CBSI3b
MEXIy HHOOPMAIMOHHBIM W  TEXHOJOTHYECKHMM HANpaBIEHUSIMH HAa OCHOBE pPEaJbHBIX
IIPOCTPAHCTBEHHBIX JAHHBIX, TAKUX KaK a3pooTOChEMKA, KOCMUYECKasl ChbEMKA, BEKTOPHbIE KapThl U
Ap. DTO TMO3BOJUT OOYYAIOUIMMCS IOJNYYUTh 3HAHHUS [0 HCIOJB30BAHUIO T€OMH(OPMAIIMOHHBIX
MHCTPYMEHTOB M IPOCTPAHCTBEHHBIX NaHHBIX JUId MOHMMAHUS W H3YYEHHUS OCHOB YCTpOICTBa
OKpY’KaloIIero MHUpa M MPUPOIHBIX siBIeHHU. OOydarommecsi CMOTYT pEalr30BBIBATh KOMAaHJIHBIC
IIPOEKTHI B cepe UCCIIEOBAHUS OKPY)KAIOLIEr0 MHpa, HauaTh UCIOJIb30BaTh B IIOBCEAHEBHOM KU3HU
HABUTAIMOHHBIE CEPBHCHI, KOCMHYECKHE CHIMKH, 3JIEKTPOHHBIE KapPThI, COOMPATh JaHHBIE 00 00bEeKTax
Ha MECTHOCTH, co3JaBaTh 3D-00beKThl MECTHOCTH (KaK OTAENbHbIC 3[JaHMs, TaK U LeNible ropoja) u
MHOT0€ JIpYyroe.

DYHKIHMOHAJILHOE NIPeJHA3ZHAYEHUEe POTrPAMMBI. IPOEKTHAs!.

®opma opraHu3alu; rpymnnoBas.

AKTYaJIbHOCTb U OTJIMYUTEIbHbIE 0COO€HHOCTH IIPOrPaMMBbI

HoBu3Ha mnporpammbl 3akiioyaeTcs B CO3JaHMM YHUKAJIBHOM 00pa3oBaTeIbHOM Cpenbl,
(dbopmupyOIIEeil MPOEKTHOE MBIIIICHHE OO0YYalOMMXCsl 3a CU€T TPAHCISAIUH TMPOEKTHOTO cIriocoba
JESITeIbHOCTH B PAMKAX PEIleHHs] KOHKPETHBIX NPOOJIEMHBIX CUTYaLUH.

AKTYaJbHOCTb IIPOTpaMMbl 00YCIIOBJIEHA TEM, YTO paboTa HaJl 3a/layaMHi B paMKax MPOEKTHON
NesTeIbHOCTH (POPMUPYET HOBBIM THUII OTHOLIEHHS B paMKaxX CUCTEMbI «IpUpoAa — OOLIECTBO —
YeJIOBEK — TEXHOJOTHW», ONpPEIESIONNi 0043aTeIbHOCTh HKOJIOTMYECKOM HOPMHUPOBKHU IPHU
OpraHu3alyM JIO000H JEATENbHOCTH, UYTO SBISETCS MEPBBIM IIAroM K (POPMUPOBAHMIO «IOKOJIEHUS
Pa3BUTHSD», SABIIAIOIIETOCS TPEHIOM Pa3BUTHSI COBPEMEHHOTO OOIIECTBA.

[Iporpamma mpeanosnaraer GopMHUpOBaHUE Y O0yYarOIUXCs MPEICTaBICHUN O TEHACHLHUAX B
pa3BUTUU TeXHUYeCcKO cepbl. HOBBII TeXHO-IPOMBINIIIEHHBIN YKIIaJ HE MOKET ObITh MOJOXKEH B

¢dopmar obiiecTBa pa3BUTHS TOJBKO HA OCHOBAHWU HOBM3HBI (PM3NYECKUX HMPUHIUIIOB, HOBBIX
TEXHUUYECKUX PELUICHUH U KJIACTEPHBIX CXEM B3aUMO/ICHCTBHS Ha IOCTUHAYCTPHUAIbHOM 3TaIle pa3BUTHUS

COLIMYMa, a MJIesl Pa3BUTHs OOLIECTBA HEMPEI0XKHO BKIIOUAeT B ce0sl TEHIEHINIO K 00pETEeHUI0

COHAIPaBJIEHHOCTU aHTPOIIOTE€HHBIX (PAKTOPOB, 3aKOHOB pa3BUTHsI OMOC(EPHI 1 KyJIbTYPHOTO Pa3BUTHSI.

[Tenarornyeckas 1eiaecoo0pa3HOCTb ITON MPOTrPAMMBI 3aKIIFOYAETCS B TOM, YTO OHA SIBJISETCS
LIEJIOCTHOW U HEMPEPBIBHOM B T€UEHHE BCETO Ipoliecca 00yuyeHus U MO3BOJIseT 00yJaroeMycs 1ar 3a
I1arOM PacKpbIBaTh B c€O€ TBOPUECKHE BO3MOXKHOCTH M CaMOPEaTN30BbIBATHCSI B COBPEMEHHOM MUDE.
B mporuecce u3ydeHus: okpyxaromiero Mupa o0ydaromuecs mojay4yaT JOMOJTHUTENbHOEe 00pa3oBaHue B
obnacti UH(OPMATHKH, Teorpaduu, MaTeMaTUKH U (PU3UKH.

OTnuunTensHON 0COOEHHOCTHIO TaHHOW IIPOTPaMMBI OT yKe CYIIECTBYIOLIUX 00pa30oBaTeIbHbIX
IporpamMM SIBJIsIeTCS €€ HalpaBJIEHHOCTh Ha Pa3BUTHE OOYYAIOMIMXCS B MPOEKTHOM JESTETbHOCTH
coBpemeHHbIMA MeTonukamMu TPHU3 mw SCRUM ¢ mnomompio COBpPEMEHHBIX TEXHOJOTHHA |
000opy0BaHUsl.

DopMbI 3aHATHA:

- paboTa HaJl pelIeHUEeM KEHCOB;

- 1abOpaTOpHO-TIPaKTHUECKHE PAOOTHI;

- JICKIUH;

- MacTep-KJIacChl;

- 3aHATHSA-COPEBHOBAHNS;

- 9KCKYpCuH;

- IPOEKTHBIE CECCUU.

MeToabl, HCHIOJIb3yeMble HA 3aHATHSAX:

- IpakTHYecKue (YIpakKHEHUSs, 3a]1a4H ),

- cJI0BecHBIE (pacckas, 6ecena, HHCTPYKTaXK, YTCHHE CIIPAaBOYHOH JINTEpaTyphl);

- HarJsigHbIC (AEMOHCTpAlUs MYJIbTUMEANHHBIX TIpe3eHTalui, hoTorpadun);
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- TipoOseMHBbIe (METOMIBI MPOOJIEMHOTO U3JIOKEHHS) - 00yJaromuMes Ja€Tcsl 4acTh TOTOBOTO
3HaHUS;

- DBPUCTHYECKHE (YACTUYHO-TIOMCKOBBIE) - OOYyYalOIMMCS TPEAOCTaBISETCS OoJblIas
BO3MOKHOCTh BBIOOpA BapUAHTOB;

- HCCJIEZIOBATENIbCKUE - 00YYAIOIIMECs] CAMU OTKPBIBAIOT U UCCIEYIOT 3HAHUS;

- WJUTIOCTPATUBHO-00bSICHUTEIIBHBIE;

- PETIPOYyKTUBHBIE;

- KOHKpETHbIE U a0CTpaKTHbIE, CHHTE3 U aHalu3, CpaBHEHHE, 00001IeHne, abcTparupoBaHue,
Kiaccu(uKanus, CHCTeMaTU3aIus, T. €. METO/Ibl KaK MBICITUTEIbHBIC ONIepallH;

- UHAYKTUBHBIE, IelyKTUBHBIE.

Ilenu n 3agaun peanu3ali OCHOBHOW 00pa3oBaTelbHOM IPOrpaMMbl OCHOBHOTO OOILEro
o0Opa3oBaHUs

Lesan: BoBieueHHE OOyYarOIUXCAd B IPOCKTHYIO JEATEIBHOCTh, pPa3pabOTKa Hay4yHO-
WCCIIEIOBATENLCKUX U HH)KEHEPHBIX MTPOEKTOB.

3agauu:

obyuarnowue:.

- IpHOOpeTeHNE U yrITyOJIeHHe 3HAaHUI OCHOB MIPOSKTHPOBAHNUS M YIIPABICHUS POCKTAMHU;

- 03HAKOMJICHHME C METOJlaMU U NpuéMaMu cOopa 1 aHaau3a UH(GOpMaILHH;

- oOyueHHe MPOBEACHUIO MCCIICAOBAHHMA, TPE3CHTAIIMA U MEKIPEIMETHON MO3UIIMOHHON
KOMMYHHKAIIH;

- 0O0yuenue paboTe Ha CHEHATH3UPOBAHHOM 000PYJOBAaHUH H B TIPOTPAMMHBIX Cpeiax;

- 3HAKOMCTBO C Xap/-KOMIETEHIMSIMHU (reoMH(pOPMALMOHHBIMU), TO3BOJISIOIIMMU IPUMEHSTh
TEOPETUYECKHE 3HAHUS HA MPAKTHKE B COOTBETCTBUHU C COBPEMEHHBIM YPOBHEM Pa3BUTHUS TEXHOJIOTHH.

paszeusaroujue:

- popMHUpoBaHUE UHTEPECA K OCHOBAM M300pETaTeNIbCKON AESITEIbHOCTH;

- pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH M KPEaTUBHOTO MBILICHHS;

- npuoOpereHue onbita ucnosb3oBanus TPU3 npu popmupoBanrny coOCTBEHHBIX HAEH U
peueHui;

- (popMHpOBaHUE MOHUMAaHHUS MPSIMON M OOpaTHOM CBS3M MPOEKTa U CPEe/bl ero peanu3alui,
3aJ10’K€HUE OCHOB COLMATIbHON U KOJIOTUYECKONH OTBETCTBEHHOCTH;

- pa3BUTHE T'€ONPOCTPAHCTBEHHOT'O MBIIIIJICHHUS;

- pa3BuTHE CO(PT-KOMIIETEHIINA, HEOOXOAUMBIX Ul YCHENTHONW paboThl BHE 3aBHCHMOCTH OT
BbIOpaHHOM Mpodeccuu.

gocnumameinbHbule:

- (hpopMupoBaHUE TPOSKTHOIO MUPOBO33PEHHSI U TBOPUYECKOTO MBIIIIJICHHUS;

- (opmupoBaHHE MHPOBO33PEHHUS] IO KOMIUIEKCHOW OIIEHKE OKPYKalolero Mupa,
HaNpaBJICHHOW Ha €ro MO3UTUBHOE U3MEHEHUE;

- BOCIIUTaHUE COOCTBEHHOH TIO3HIINH 110 OTHOIICHHIO K ESTETLHOCTH U YMEHHE COMTOCTABIISTh
e€ ¢ IpyrMMHU NO3HUILIUSAMHU B KOHCTPYKTHUBHOM JIHAJIOTE;

- BOCIIUTAHUE KYJIbTYpPhl Pa0OTHI B KOMaHIE.

IpuHIUNLI ¥ NOAX0AbI K (OPMHPOBAHMIO JONOTHUTEILHON NPOrPaMMBbI

IIporpamma peanusyercs:

- B HENPEephIBHO-O00pPA30BATEIBHONH  JEATENLHOCTH,  COBMECTHOW  JICATEIBHOCTH,
OCYILIECTBISIEMONH B XOJ€ PEKHUMHBIX MOMEHTOB, I/le OOY4YalolWiics OCBauMBaeT, 3aKpeIuisieT MU
anmpoOupyeT MOTyYeHHBIC YMEHNS,

- B CaMOCTOSITEJIbHOW JeSITEeIbHOCTH OOy4aromuxcs, IJe OOYyJarolIuiicss MOXKET BBIOpaTh
NeSTeNbHOCTh 110 MHTEpecaM, B3aUMOJCHCTBOBATH CO CBEPCTHUKAMHU Ha PABHOINPABHBIX MO3UIIMSIX,
pemaTh MpoOJIeMHBIE CUTYAIUH U JP.;

- BO B3aUMOJEHCTBUU C CEMBLSIMHU NIETEM.

[Toaxomap! kK GOPMUPOBAHUIO TPOTPAMMBI:

JIuunocmno-opuenmupogannoiit. Opranuzanysi 00pa3oBaTEIbHOIO Ipolecca ¢ y4ETOM
IJIaBHOTO KpuTepusi 3((EeKTUBHOCTH OOy4aroImerocss — €ero JUYHOCTU. MeXaHH3M — CO3/1aHue
YCIIOBHMH [UI pa3BUTHS JMUYHOCTH Ha OCHOBE M3Y4EeHHUs CIOCOOHOCTEH 00yYaroIerocs, ero HHTEpPECoB,
CKJIOHHOCTEH.



eamenvnocmuutii. Opranuzanusi JIESITEIBHOCTH B OOIIEM KOHTEKCTE 00pa30BaTEIBHOTO
npouecca.

Lennocmuoui. Opranuzanusi pa3BUTHUS W BOCIHTAHHUS HAa OCHOBE OOIIEYEIIOBEYECKUX
LIECHHOCTEH, a TaK)Ke dTUYECKUX, HPABCTBEHHBIX U T. 1.

Komnemenmuocmuutii. @DopMUpOBaHHE TOTOBHOCTH  OOYYAIOIIMXCS  CAMOCTOSITEIBHO
JICHCTBOBAThH B XOJI€ PEUICHUS aKTYaJbHbIX 3a/1a4.

Cucmemmnpwiii. MeTO10JIOTUYECKOE HAMPABICHUE, B OCHOBE KOTOPOTO JIGKUT PACCMOTPEHUE
oOydJaromierocss Kak 1eJOCTHOTO MHOXKECTBA 3JICMEHTOB M3 OTHOIICHWH M Pa3JIMYHBIX CBSI3EH MEXIY
HUMH.

Juanozuueckui. Opranu3anys mpoiecca ¢ y4EToM MPUHIKIIA JHATIOTa, CYyOBEKT-CyOBEKTHBIX
OTHOIIICHHUH.

Ilpoonemnsbrii. OopMUpPOBAHHE TMPOTPAMMBI € MO3ULMK KOMIUIEKCHOTO M MOJIYJBHOTO
MIPEJICTaBICHHS €€ CTPYKTYPBI KaK CHCTEMBI MOATPOTPaMM TI0 00pa30BaTEIILHBIM 00JIACTSM U JETCKUM
BUJIAM JI€ATEIbHOCTH, CIIOCOOCTBYIOIIMM IEI€BBIM OPUEHTHPAM PA3BUTHSI.

Kynvmyponocuueckuii. Opranuzaius npoiecca ¢ y4éToM NOTEHIMANA KyJIbTypoCOOOpa3HOTO
coJiepKaHusl JOIIKOJILHOTO 00pa3oBaHMS.

2. MecTo Kypca B y4eOHOM IJIaHe.
JlaHHas mporpaMma 1o JOMOJHUTETFHOMY 00pa30BaHUIO MPETYCMAaTPUBACT HA PEANU3aLUI0 B
7-8 knacce 34 yaca. Pabouas nporpamma paccuntana Ha 34 yueOHbIe Heenu, 1 yac B Hepento. Pabouast
nporpaMMa MOXET pPEalM30BBIBATHCSI C HMCIOJNB30BAaHUEM 3JEKTpoHHOro oOydeHus (20) wu
JMCTAaHIIMOHHBIX 00pa3oBaTenbHbIX TexHonorui (JJOT).

3. [lnanupyemble pe3yabTaThl 0CBOEHHUS Kypca

Obuwue nonodicenusn

[Tporpamma naér oOydaromMMcs BO3MOXHOCTH IOTPY3UThCS BO BCcE€ MHOrooOpasue
MIPOCTPAHCTBEHHBIX (T€OMH(POPMAIIMOHHBIX) TexHojoruil. [IporpamMMa 3HAKOMHUT OOyYarOIIMXCS C
reOMH(QOPMALMOHHBIMA CHCTEMaMH M C Pa3IUMYHBIMU BHUJaMHU T'€OJAHHBIX, IMO3BOJIET IMOJIYYUTh
0a30Bble KOMIIETEHLIMU IO COOpY AAHHBIX W OCBOUThH IMEPBUYHBIE HABBIKM Pa0OTHl C JaHHBIMHU.
[lonydyeHHblE KOMIETEHLIIMM M 3HAHUS MO3BOJISIT OOYyYarOIIMMCS NPUMEHUTh HMX IOYTH B JIIOOOM
HaNpaBJICHUU COBPEMEHHOro pblHKa. OCBOMB MporpaMmy, oOydaromuecsi CMOTYT BbIOpaTh Haubosee
MHTEPECHYIO JJI HUX TEXHOJIOTMYECKYI0 HAIpaBJIEHHOCTb, KOTOPOM OHU OynyT 00y4yaThCsl B paMKax
yIIIyOIEHHOTO MOAYJIS.

[IporpamMma 3aTparuBaeT Takue TeMbl, Kak: «OCHOBBI pPabOTBl C MPOCTPAHCTBEHHBIMHU
TaHHBIMWY», «OpUEHTHPOBaHHE HAa MeCTHOCTH», «OCHOBBI (oTorpadumn», «CaMocTOSATENbHBINH cOOp
TaHHBIX», «3D-MoaenupoBaHue MECTHOCTH U 0OBEKTOB MECTHOCTHY, «I'eonH(pOpMaIIMIOHHBIE CUCTEMBI
(T'C)», «Buzyanuzanus 1 NpeaCTaBICHUE PE3YIbTATOBY.

CmpyKkmypa nianupyemvix pe3yibmanos

[InanupyeMble pe3ynbTaThl ONUPAIOTCS Ha BEAYIIME LEJeBble YCTaHOBKH, OTpakarollue
OCHOBHOM, CYITHOCTHBIH BKJIaJ] K&XKIA0H U3y4aeMoil MporpaMMbl B pa3BUTHE JTUYHOCTH, 00yJaroIIUXCs,
UX CIOCOOHOCTEH.

B cTpykType nmiiaHupyeMbIX pe3yabTaTOB BBIACIAIOTCS CIIEIYIOIINE IPYIIbL:

1. JluuHOCTHBIE pe3yabTaThl OCBOCHMS JOIMOJHUTENIBHON MPOTrpaMMbI MPEICTaBIECHbI B
COOTBETCTBHUH C IPYNIION JIMYHOCTHBIX PE3YJIbTATOB.

2. MeranpeaMeTHbIe pe3yabTaThl OCBOCHHUS JOMOIHUTEIHHON MPOTPaMMBbI MPEICTABICHBI B
COOTBETCTBHUH C OATPYIIAMU YHUBEPCATIbHBIX YUCOHBIX ACHCTBHIA.

3. IlpenmerHble pe3yabTaTbl OCBOECHUS JOIMOJHUTEIBHOM IPOrpaMMbl MPEACTaBIEHBI B
COOTBETCTBHUH C TPYINIIAMH PE3yIbTaTOB Y4eOHOTO IpeaMETa.

Jluunocmmuuie pezyromamaol

IIpozpammmubie mpebosanus K ypogHIO 60CHUMAHHOCIU (TUYHOCMHbIE Pe3YIbIMAmbl):

— c(pOpMHUPOBAHHOCTh BHYTPEHHEH MO3UIMU 00y4aroIIerocsi, YSMOLUOHATBHO-TIOJIOKUTEIIEHOE
OTHOIIEHHE 00yJaroIerocs K IIKoJIe, OPUEHTALHs Ha TI03HAaHUE HOBOTO;

— OpHUEHTalMs Ha 00pa3ell MOBEACHUS «XOPOIIEro yYeHUKay;
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— c(pOpMHUPOBAHHOCTh CAMOOLIEHKH, BKJIIOYas OCO3HAHHME CBOMX BO3MOYKHOCTEH B ydeHUH,
CIOCOOHOCTH aJIEKBaTHO CYAAUTh O IPUYMHAX CBOETO yCIIeXa/Heyclexa B yUeHHH; YMEHUE BUIETh CBOU
JIOCTOMHCTBA U HEAOCTATKH, YBaXKaTh ce0s1 U BEPUTH B YCIEX;

— c(popMHPOBAaHHOCTH MOTHBALIMY K YU€OHOH EATETHHOCTH;

— 3HAaHME MOPAIBHBIX HOPM U C(HOPMHUPOBAHHOCTH MOPAIBHO-ITHUECKUX CYXKICHUH,
CIOCOOHOCTh K PELICHUI0 MOPAIbHBIX MPOOJEM Ha OCHOBE KOOPJIMHALIMU PA3JIMYHBIX TOYEK 3pEHU,
CIOCOOHOCTh K OLEHKE CBOMX TIOCTYIIKOB M JEHCTBMHA JpPYyruxX JIIOAEH C TOYKUA 3pEHHUs
COOJIIOICHUSI/HAPYIIEHUS! MOPAJIbHON HOPMBI.

IIpocpammmusie mpebosanus K ypogHIO pazeumusi.

— c(OpPMHUPOBAHHOCTH IPOCTPAHCTBEHHOI'O MBILUIEHUS, YMEHHE BUJETh OOBEM B INIOCKHX
IpeIMeTax;

— yMeHHe 00pabaTbIBaTh U CUCTEMATU3UPOBATh OO0JIBIIOE KOJIMYECTBO HH(OPMALIUH;

— c(opMHUPOBAaHHOCTH KPEATUBHOT'O MBIIIICHHSI, HOHUMaHUE PUHIUIIOB CO3/IaHMsI HOBOTO
IIPOJyKTa,

— cpopMHUPOBAHHOCTH YCHIYMBOCTH, MHOT0331a4HOCTH;

— ¢(hOPMUPOBAHHOCTb CAMOCTOSITEIILHOTO MOJIX0/a K BBIMOJIHEHUIO PA3JIMYHBIX 33]a4, yMEHUE
paboTaTh B KOMaH/e, yMEHHUE MTPABUIILHO JICIETHPOBATD 33Ja4H.

Memanpeomemmnuie peynvmamsot

[eorpadus

Buinyckuux nayuumes:

* BBIOMpATh MCTOYHHMKH reorpadudeckoil napopmanmu (kaprorpaduyeckue, CTaTUCTHUECKUE,
TEKCTOBbIE, BUJI€0- U (OTOM300paXeHUs, KOMIbIOTEpHbIE 0a3bl JTaHHBIX), a/JE€KBATHBIE peEIIaeMbIM
3aJlayam;

* OpHUEHTHPOBATbCA B HCTOYHMKAaX reorpaduueckoil uHpopmanuu (kaprorpaduyeckue,
CTaTUCTUYECKHUE, TEKCTOBBIE, BUAEO- U (POTON300paKeHMsI, KOMITbIOTEpHBIE 0a3bl JAHHBIX): HAXOJUTh U
U3BJIEKaTh HEOOXOAUMYIO HH(OPMAIIHIO; ONPEAEATh U CPABHUBATH KAUECTBEHHBIE U KOJMYECTBEHHBIE
MIOKAa3aTeIH, XapakTepu3yrollrue reorpagpuyeckie 0ObeKThI, MPOLECCHl U SIBIECHUS, UX IOJOKEHUE B
IIPOCTPAHCTBE IO TeorpapuuecKkuM KapTaM pa3HOro COJEpKaHHUs U APYTUM HUCTOYHUKAM; BBISBIIATH
HEJOCTAIOU[YI0, B3aUMOJOIOJIHAIONIYI0 W/MIU TMPOTUBOPEUMBYIO Treorpapuueckyro HHGOpMaIuIo,
MIPEJICTABICHHYIO B OJTHOM MJIM HECKOJIbKMX UCTOYHHKAX;

* IPEJCTaBIATh B pa3IMuHbIX (popmax (B BHAE KapTbl, TaOMUIBl, rpaduka, reorpadpuyeckoro
onucaHus) reorpaduyeckyro HH(GOpMAIMIO, HEOOXOTUMYIO JUIsl pelIeHHs Y4eOHBIX M MPaKTHUKO-
OpPUEHTUPOBAHHBIX 33/1a4.

Buinyckuux noayuum 603M00CHOCIb HAYYUMbCA!

* MOJIETTUPOBATh reorpaduueckue OOHEKTHI U SBICHUS,

* IPUBOJIUTH PUMEPHI MPAKTUYECKOTO UCIIOIb30BaHUS Teorpaguueckiux 3HaHUH B pa3IuyHbIX
00JacTIX AeSITeTbHOCTH.

Maremaruka

CrartucTriKa U TeOpUsl BEPOSITHOCTEN

Buinyckuux nayuumes:

* IPECTaBIAThH JaHHbBIE B BUJIE TaOJIHI], TUarpamm;

* YUTaTh UH(POPMAIIHIO, TPEJICTABICHHYIO B BUE TaOJIULIbI, THArPaMMBbI.

B noeceonegnoti scuznu u npu uzyueHuu opyeux npeomenos 8binyCKHUK CMOACEm.

* U3BJEKaTh, HMHTEPIPETUPOBATH U MpPeoOpa3oBbIBATh HHGPOPMALMIO, TPEJICTABICHHYIO B
TabMlax W Ha AMAarpaMMax, OTPaXKarollyl0 CBOMCTBA M XapaKTEPUCTHKH PEAIbHBIX MPOIECCOB U
SIBJICHUM.

Harnsnnas reomerpus

['eomerpuyeckune GUrypobl

Buinyckuux nayuumes:

* OIepupoBaTh Ha 0A30BOM YPOBHE MOHATHAMHU: PUTypa, TOUKA, OTPE3OK, MpsiMas, Ty, IOMaHasl,
YTOJI, MHOTOYTOJIBHUK, TPEYTOJIBHUK U YETBIPEXYTOJIBHUK, IPSIMOYTOJIBHUK U KBaJpaT, OKPYKHOCTb U
KpYr, IPSMOYTOJIbHBIN Mapajuienenumnesa, Kyo, map. M3o0paxars uzydaemble QUIypbl OT PYKH H C
ITOMOUIBIO JIMHEUKH U TUPKYJIS.

B nosceonesnotl dcusnu u npu uzyveHuu opy2ux npeomemos 6blnyCKHUK CMOX4CEMm.
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* pemath NpakTUYECKHE 3aJ]a4i C IPUMEHEHHEM MTPOCTEHIIINX CBOMCTB (uryp.

H3mepeHus ¥ BbIYUCICHUS

Buinycknux nayuumes:

* BBINIOJIHATH U3MEPEHUE JJIUH, PACCTOSIHUM, BEJIUYHUH YIJIOB C MOMOIIBI0O HHCTPYMEHTOB IS
WU3MEPEHUM JIUIUH U YIJIOB.

DPusnka

Buinycknux nayuumces:

* co0OMI01aTh MpaBuiIa 0€30MaCHOCTH U OXPAHbI TPY/Ia MPU paboTe ¢ yueOHBIM U JIA0OPATOPHBIM
000pynOBaHUEM;

* IOHUMATh IPUHLMUIIBI IEHCTBUSL MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOICTB, YCIOBUS HX
0€30M1aCHOTO MCIIOJIb30BaHUS B TOBCEHEBHOM KU3HHU;

* HCIIOJIb30BAaTh MPHU BBHIMOJIHEHUN YYEOHBIX 3a7]a4 HAy4YHO-TIOMYJSPHYIO JIMTEPATYypy O
(U3HUYECKUX SIBIICHUSX, CIIPABOYHBIC MAaTEPHAIIBI, PECYPCH HHTEPHETA.

HUudopmartuka

Buinycknux nayuumes:

* pa3nuyath BUAbI HHPOpPMALMHK 110 crioco0aM e€ BOCIIPUATHS YEI0BEKOM U IO criocodam eé
MPEACTABJICHHUS HA MAaTEPUATIbHBIX HOCUTEIISX;

* IPUBOJIUTH IMpUMEPhl MH(OPMALIMOHHBIX MPOIECCOB (IIPOLIECCOB, CBI3aHHBIX C XPAaHEHUEM,
npeoOpa3oBaHMEM U Niepeadeil JaHHbIX) B )KHUBOW MPUPOIE U TEXHUKE;

* knaccupunuposats cpenctsa KT B COOTBETCTBUM ¢ KPYTrOM BBITIOJIHAEMBIX 33]1a4.

MaremaTHuecKne OCHOBEI HHPOPMATHKU

Buvinyckuux nonyuum 603mMoxucHOCmb:

* TI0O3HAKOMUTHCS C MPUMEPAMHU MATEMaTHYECKUX MOJCJICH U MCIOJIb30BAaHHEM KOMITBIOTEPOB
IpU MX aHAJIM3€; TMOHATh CXOJCTBA M Pa3UYMs MEXKIYy MaTeMaTH4YECKOW MOJAENbI0O O0BEKTa U €ro
HaTypHOU MOJIEJIbIO, MEXKTy MaTEMaTHUECKON MOJIENbI0 OOBEKTA/IBJICHUSI U CIIOBECHBIM ONMCAHUEM.

Hcnonb30BaHKUE MPOTrPaMMHBIX CUCTEM U CEPBUCOB

Buvinycknux nayuumes:

* Kaccu(uIUpoBaTh (Haisbl O TUIY  UHBIM ITapaMeTpam;

* BBITIOJTHATH OCHOBHBIE OTlepaluu ¢ (aiiiaMu (Co3/1aBaTh, COXPaHSTh, PEAAKTUPOBATH, YAAIATh,
apXUBUPOBATH, «PACTIAKOBBIBATHY apXUBHBIC (HaNIIbI).

Buinycknux oenadeem (kax pe3yiomam NpuMeHeHUs NPOSPAMMHbLIX CUCMEM U UHmepHem-
cepeucos 8 0AHHOM Kypce U 80 8CéM 00paA308amebHOM npoyecce):

* HaBBIKAMH PabOTHI C KOMIBIOTEPOM; 3HAHUSIMU, YMEHUSIMU U HABBIKAMH, JTOCTATOUHBIMU JIJIsI
paboThI ¢ pa3IMYHBIMHU BUAAMH MPOTPAMMHBIX CHCTEM U MHTEPHET-CEPBHUCOB ((haliIoBbIe MEHEIKEPHI,
TEKCTOBbIE PENAKTOpPbI, JJIEKTPOHHBbIE TaOIMUIBI, Opay3epbl, IOUCKOBbIE CHUCTEMBI, CIOBapH,
ANEKTPOHHBIC DJHIMKIONEINH); YMEHHEM OMNHCHIBaTh paboOTy ATHUX CHCTEeM M CEPBHUCOB C
WCIOJIb30BaHUEM COOTBETCTBYIOIEH TEPMUHOJIOTHH;

* Pa3TUYHBIMU (OPMaAMU MPEACTABICHUS TaHHBIX (TaOIUIIBI, TUATPAMMBIL, TPAadUKH U T. 11.);

* TO3HAKOMHTCS C TIPOTPAMMHBIMH CPEICTBaMH ISl PaOOTHI C ayTMOBU3YaTbHBIMU TAHHBIMU U
COOTBETCTBYIOIIUM MOHATUWHBIM aIllapaToM.

Buvinycknux nonyyum 603modcHocms (6 0aHHOM Kypce U UHOU YUeOHOU 0essmelbHOCMU):

* TPAaKTHKOBAThCSI B HCIOJIB30BAHWU OCHOBHBIX BHJIOB MPHKJIAJHOTO MPOrPAMMHOTO
obecrieueHus (peIaKTOpbl TEKCTOB, JIEKTPOHHBIE TAOIUIIEI, Opay3ephl U JIp.);

* [IO3HAKOMHUTBHCSA C TMPUMEPAMH HCIIOIB30BAHMS MAaTEMAaTHUYECKOTO MOJEIUPOBAHUS B
COBPEMEHHOM MUDE;

* IO3HAaKOMUTHCA C TIOCTAHOBKOH BONpOCa O TOM, HACKOJBKO JOCTOBEpPHA MOJyYEHHAs
nH(popMalrs, TOJKPEIUIeHA JIM OHa JI0KA3aTelbCTBAMH MOAJIMHHOCTHU (TIpUMeEp: HAJTMUKE AIEKTPOHHON
MOJINKCH); TIO3HAKOMHUTBCS C BO3MOXHBIMU IOJXOJIaMH K OIEHKE JOCTOBEPHOCTH HH(OPMAIUH
(mpumep: cpaBHEHHE JTAHHBIX U3 Pa3HBIX HCTOYHHUKOB);

* IO3HAKOMUTHCS ¢ TpuMepamu ucnoib3oBanusi UKT B coBpemeHHOM MUpE;

* TOJIyYUTh MPEACTABICHUS O POOOTU3MPOBAHHBIX YCTPOMCTBAX M MX HCIOJNB30BAaHUHM Ha
MIPOU3BOJICTBE U B HAYUHBIX HCCIIEIOBAHUSIX.

TexHonorus




DopMHpPOBaHUE TEXHOJIOIMUYECKOW KYJIbTYpbl M IPOEKTHO-TEXHOJOTHYECKOTO MBbIIUICHUS
oOydJaronuxcs

Buinycknux nayuumcs:

* CJIEZIOBaTh TEXHOJIOTUM, B TOM YHCJIE B IPOLECCE H3TOTOBICHUS CYOBEKTHBHO HOBOTO
MIPOAYKTA;

* OLIEHUBATh YCJIOBUS MPUMEHHMOCTU TEXHOJIOTMH, B TOM YHCIE C MO3ULUN 3KOJIOTHYECKOM
3alUIIEHHOCTH,

* IPOTHO3MPOBATH I10 HM3BECTHON TEXHOJOIMM BBIXOABI (XapaKTEPUCTUKU IPOJYKTa) B
3aBHUCUMOCTH OT M3MEHEHHUS BXOJOB/IIapaMETPOB/PECYpCOB, TMPOBEPSATh IPOTHO3BI  OMBITHO-
HKCHEPUMEHTAIbHBIM ITyTEM, B TOM YHUCJIE CAMOCTOATENBHO IIJIAHUPYS TAKOTI'0 pOJia SKCIIEPUMEHTBHI;

* B 3aBHCHMOCTH OT CHUTYyallMl ONTHMH3HMPOBATH 0a30Bble TEXHOJIOTUH (3aTPaTHOCTb —
Ka4yecTBO), MPOBOJUTh AaHAIN3 aJbTEPHATUBHBIX PECYPCOB, COEAMHATh B €IMHBIA IJIAH HECKOJbKO
TEXHOJOTUH 0e3 WX BHIOM3MEHEHHS JJs TOJYYEHHUS CIO0KHOCOCTAaBHOTO MAaTEPUAIILHOTO WIIH
MH(GOPMALIMOHHOT'O MTPOYKTA;

* IPOBOJIUTH OIIEHKY U MCIIBITAHUE TTOJYYEHHOTO TTPOTYKTa;

* IPOBOJUTH aHAJIM3 MOTPEOHOCTEH B TE€X WJIM HMHBIX MaTepUAJIbHBIX WM WH(OPMALMOHHBIX
MPOAYKTAX;

* ONKUCHIBATb TEXHOJOIMYECKOE PEIICHHE C IOMOIIbI TEKCTa, PHUCYHKOB, IpaduuecKoro
M300pakeHus;

* aHAJIM3MPOBATH BO3MOXKHBIE TEXHOJIOTMYECKHE DPELICHHUs, ONpPENeNsATh MX JOCTOMHCTBA U
HE/IOCTAaTKH B KOHTEKCTE 3a/IaHHON CHTYalllH;

* IPOBOJUTH M AaHAIU3UPOBAaTh pazpabOTKy W/MIM peaTU3alUI0 MPUKIATHBIX IPOEKTOB,
MPEOIararonX:

* ONpeeNCHUE XapaKTepUCTHK M pa3pabdOTKy MaTepUaIbHOTO IPOJYKTa, BKIIOYAs €ro
MOJISIMpOBaHNEe B  WHPOPMAMOHHON  cpene  (KOHCTPYKTOpE), BCTpaWBaHWE  CO3/aHHOTO
MH(GOPMALMOHHOTO MPOAYKTA B 3aJIaHHYIO 000JI0UKY,

* U3rOTOBJICHHE HH()POPMAITMOHHOTO MPOIYKTA 10 3aJJAHHOMY aJITOPUTMY B 3aIaHHON 000JI0UKE;

* IIPOBOJIUTHh M aHAIM3UPOBATh Pa3pabOTKy W/WIIM PEANTU3aLUI0 TEXHOJIOIMYECKHX NPOEKTOB,
MPEIOoIararonX:

* ONTUMM3ALMIO 33/IaHHOTO crioco0a (TEXHOIOTUN) MOTY4YeHUs TPeOYIOLIerocs MaTepruantbHOTO
MPOJYyKTa (IOcie ero MpUMEHEHHs] B COOCTBEHHOM MPAKTHKE),

* pa3paboTKy (KOMOMHUpOBaHHME, W3MEHEHHME IapaMeTpoB U TpeOOBaHUIl K pecypcam)
TEXHOJIOTUH TMOTyYeHHSI MATEPHAITFHOTO M HH(OPMAIIMOHHOTO MPOYKTa C 3aJaHHBIMH CBOMCTBAMU;

* IPOBOJIUTH U AHAJIU3UPOBATH Pa3pabOTKy W/WIIN pealn3aluio IPOEKTOB, IPEANOoIararIinX:

* IulaHWpoBaHME (pa3pa0OTKy) MaTepHalbHOTO NPOAYKTa B COOTBETCTBUU C 3ajadyeut
COOCTBEHHOM JEATENbHOCTH (BKJIIOYAs MOAETHPOBAHUE U Pa3pabOTKy JOKYMEHTAINH),

* IuUIaHHpoBaHME (pa3paboOTKy) MaTepUAIBHOIO TMPOJYKTa Ha OCHOBE CaMOCTOSITEIbHO
MPOBEAEHHBIX UCCIIEOBAHUI MTOTPEOUTEIBCKUX UHTEPECOB.

BuinyckHux noayuum 603MO4CHOCMb HAYYUMbCAL

* BBISIBJIATH M (POPMYIHPOBATh MPOOIEMY, TPEOYIOLIYIO TEXHOIOTHUYECKOTO PEIICHHS;

. MOTU(PHUIIIPOBATH UMETOIIHECS MIPOTYKTHI B COOTBETCTBUH c
CHUTYyallHei/3aka30M/OTpeOHOCThIO/3aauel eI TENbHOCTH U B COOTBETCTBUH C UX XapaKTEPUCTUKAMHU
pa3pabaThIBaTh TEXHOJOTHIO HA OCHOBE 0a30BOM TEXHOJIOTHH;

* TEXHOJIOTU3UPOBATh CBOW OIBIT, NMPEACTABIATH Ha OCHOBE PETPOCHEKTHBHOTO aHAIN3a M
yHH(DHUKAAN TEATEIHHOCTH OMUCAHNE B BUJIE MHCTPYKIIMH WIIA TEXHOJIOTHYECKON KapThI.

Ilpeomemnmnuie pesynvmamat

IIpozpammmnbie mpebosanus K 3HAHUAM (Pe3YTbmamul MeopemuiecKoll N0020Mo8KU):

* IpaBUJIa 6e30MacHOM paboThI C HNEKTPOHHO-BBIYUCIUTEIbHBIMUA MAILTMHAMU U CPEICTBAMU IS
cOopa NpOCTPaHCTBEHHBIX AAHHBIX;

* OCHOBHBIE BH/IbI IPOCTPAHCTBEHHBIX JaHHBIX;

* COCTaBHBIE YAaCTH COBPEMEHHBIX T€OMH()OPMAIIIOHHBIX CEPBUCOB;

* mpoheccCHOHAIbHOE IPOrpaMMHOE obecrieueHue st 00paboTKH MPOCTPAHCTBEHHBIX JaHHBIX;

* OCHOBBI ¥ IPHUHLIUIIBI @3POCHEMKH;

* OCHOBBI ¥ IPHHLIUIIBI PA0OTHI TII00aTBHBIX HABUTAIMOHHBIX cITyTHUKOBBIX cucteM (I'HCC);

8



* IIpEJCTaBJICHUE U BU3yalIU3alisl IPOCTPAHCTBEHHBIX JAHHBIX U1 HEMPO(ECCHOHAIBHBIX
MOJIL30BaTEIICH;

* npuHIUIBI 3D-MoeTMpoBaHus;

* YCTPOHCTBO COBPEMEHHBIX KapTOrpa)uuecKux CEpPBHCOB;

* MpeJCTaBJICHUE U BU3YyaJIN3alUsl IPOCTPAHCTBEHHBIX JTAHHBIX JUII HEMPO(PECCHOHATBHBIX
MOJIL30BaTEIICH;

* nemuppUpOBaHUuEe KOCMHUYECKUX H300PaKESHU;

* OCHOBBI KapTorpaduu.

IIpocpammmubie mpebosanus K yMEHUAM U HABLIKAM (Pe3YTbMmambl NPAKMU4ecKoli HOO20MO6KU,):

* CaMOCTOATEJIBHO pelllaTh IOCTABICHHYIO 33/1a4y, aHAJIU3UPYsl U oJ0Upasi MaTepuallbl U
CpeICTBa Ul €€ pelleHus;

* CO3/1aBaTh M PACCUUTHIBATH NOJIETHBIN IUIaH JUIsl OECIIMIIOTHOTO JIETATEIBHOTO annapara;

* 00pabaTpiBaTh a’pOCHEMKY M IOJy4aTh TOYHbBIE OPTO(OTOIUIAHBI U ABTOMATH3HMPOBAHHBIC
TpEXMEpHBIE MOJIETIN MECTHOCTH;

* MoaenupoBath 3D-00bEKTHI;

* 3alUIIATh COOCTBEHHBIE TPOEKTHI;

* BBIIIOJIHATH OLIU(PPOBKY;

* BBITNOJIHAThH IPOCTPAHCTBEHHBIN aHAIIN3;

* CO3J1aBaTh KapThl;

* cO3/1aBaTh NpocTeiiiune reorpaduuecKkue KapThl pa3IMuHOrO COACPKAHUS;

* MOJICTTUPOBATh reorpaduueckue OObEKTHl U SBJICHUS;

* IPUBOJIUTH MPUMEPHI MPAKTUUECKOTO UCIOIb30BAHUS reorpaMuecKux 3HaHUH B Pa3IMYHbIX
00JIaCTSIX ACATEIHHOCTH.

CucreMa OLeHKH JOCTHKEHHUS NJIAHUPYEeMBbIX pe3yJbTATOB OCBOEHHUS IPOrPaMMBbl.

Buowt konmponsa:

- IPOMEKYTOYHBIN KOHTPOJIb, IPOBOJANMBIN BO BpEMs 3aHATHH;

- UTOTOBBII KOHTPOJIb, TPOBOAMMBIHN MOCIE 3aBEPLICHUS BCe yueOHON MPOrpaMMBl.

Dopmbl npoeepKu pe3ynbmamos:

- HaOJI0JIeHHe 3a 00y4JaroLMMHKCs B Tpoliecce padoThl;

- UTPBI;

- UHJIMBUyaIbHbIE U KOJUIEKTUBHBIE TBOPUYECKUE PAOOTHI.

Dopmbl noogedenun umozoe:

- BBITNIOJIHEHUE NTPAKTUYECKUX padoT;

- TECTHI;

- aHKETBI;

- 3aIIUTa IPOEKTA.

HtoroBas arrectanust o0y4yaroumxcs MPOBOAMUTCS MO pe3yibTaTaM MOJATOTOBKU M 3alllUThI
IIPOEKTA.

Jlst ouleHMBaHuUs 1E€ATENbHOCTH 00y4YaroIuXCsl UCIOIb3YIOTCS HHCTPYMEHTBI CaMo- U
B3alMOOIICHKH.

4. ConeprxaHue Kypca

Ha mpoTsmbkeHuum Kypca mporpamMMbl  OOydYaroniuecss TIO3HAKOMSTCS C  Pa3IMYHBIMU
FeOI/IH(i)OpMaHI/IOHHI)IMI/I CUCTEMAaMM, Y3HAIOT, B KAKUX o0JacTax MMPUMCHACTCA FeOI/IH(i)OpMaTI/IKa, KakKue
3a7a44 MOXET pelarb, a TaKKe CMOIYT CaMHM IPUMEHSTh €€ B CBOEH IIOBCEIHEBHOW >KU3HM.
O6yuatomuecst 6a30BO YCBOAT MPUHIUI MO3UITHOHHpoBaHus ¢ moMoisio ['HCC. Y3HaroT, kKak MOKHO
OpraHnu30BaThb C60p CIIYTHUKOBBIX HNAHHBIX, KaK OHU MNPCACTABIAIOTCA B TCKCTOBOM BHJC U KaK HX
MO>KHO BH3yaJIU3UpOBaTh. B paMkax mporpaMMbl BEIOEPYT IPOEKTHOE HAIIpaBJICHUE, HAYy4aTCs CTaBUTh
3aJauu, UCCIeI0BaTh MPOOJIEMaTUKY, TNIAHUPOBATh BEJICHHE IMPOEKTa U TPAMOTHO PACIPEeIsATh POJIU
BHYTPH KOMaH/bI.

OOyyaronuecs CMOTYT MO3HAKOMHUTBCSI C UCTOPUEH NMPUMEHEHHsI OECIUIOTHBIX JIeTaTeIbHBIX
arrapaTtoB. V3HaoT o COBPCMCHHBIX 66CHI/IJIOTHI/IK3_X, CMOT'YT PpCHINTH Pa3JIUYHBIC 3ala4u C HUX
MOMOUIbIO. Y3HAIOT Takke M 00 OCHOBHOM YCTPOWCTBE COBPEMEHHBIX OECHHIIOTHBIX CHCTEM.
OOyuaromyecs: y3HaIOT, Kak co31aéTrcs MONETHOE 3aJaHue s OecnuioTHUKOB. Kak mpousBoauTcs
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3alyCcK W JajnbHeuIas chéMka ¢ nomoinblo BAC. A Takke mojydar Takue pe3yjbTaThl ChbEMKH, Kak
opTodoToMIaH U TPEXMEPHBIE MOJIEIH.

OOyuatomiuecs: yriryoaTcst B TEXHOJIOTHIO 00pabOTKH re0JaHHbIX MMyTEM aBTOMAaTH3UPOBAHHOTO
MOJIETTUPOBaHUSI 00BEKTOB MECTHOCTH. CaMOCTOSITEIbHO CMOTYT BBIIOJHUTH ChEMKY MECTHOCTH I10
nonéraomy 3aganuto. Coznanyr 3D-monenu.

OOyyaromyecs O3HAKOMSTCS C pa3IMYHBIMU YCTPOMCTBAMM HPOTOTUIIMPOBAHUSA. Y3HAIOT
o0IIye MPUHIHUIIBI PA0OTHl YCTPOMCTB, chepbl MX MPUMEHEHHUS U MPOMYKTHI JEATEIbHOCTH JaHHBIX
ycTpoiictB. O0yyaromuecs HaydaTcsi TOTOBUTh 3D-Mozenu asis meyaTy ¢ MOMOIIBIO SKCIIOPTA JaHHBIX.
JIONOJHAT MOJENH MO JaHHBIM a3pOPOTOCHEMKHU C MOMOIMIBIO PYYHOrO MojenupoBaHus. [lpumensr
yCTPOMCTBA [JI MPOTOTUIIMPOBAHUS 7S TIeUaTH 3aJaHMUsL.

OOyyaromuecs U3y4yaT OCHOBBI B moAroroke npeseHtauuu. Coznmanyr e€. Iloarorossres k
MIPEJICTAaBICHUIO PeaTM30BaHHOIO MpoToTUma. [IpeacraBsaT ero, 3amuias mpoexT.

OcHoOBHBIE pa3ie/ibl NPOrpaMMbl y4e0OHOI0 Kypca

1) BBeneHue B 0CHOBBI reOMH()OPMAIIMOHHBIX CHCTEM H MPOCTPAHCTBEHHBIX TaHHBIX.

OOyyaromuecs IO3HAKOMSATCS C Pa3IMYHBIMH COBPEMEHHBIMU T€OMH(POPMALIMOHHBIMU
CUCTeMaMHU. Y3HAIOT, B KAaKUX 00JIacTsAX MPUMEHsIeTCs reonH(popMaTrKa, Kakue 3ajaud MOKET peliaTh,
a TaKkXKe KaK 00ydJaronirecs MOTyT CaMH IPUMEHSTH €€ B CBOCH MMOBCETHEBHOMN KU3HU.

2) ¥Ypok padorsi c [JIOHACC.

OOyuaromuecst 6a30B0O yCBOSIT MPUHIUT 1To3uninoHupoBanus ¢ nomoiisio THCC. V3HarT, kak
MOKHO OpPraHM30BaTh COOp CITyTHUKOBBIX JIAHHBIX, KAK OHU MPEJICTABIISIIOTCS B TEKCTOBOM BHJIE U KaK
UX MOXHO BU3YyalIM3UPOBATh.

3) BbIOOp NPOEKTHOr0 HANPABJIEHHUS U pacnpeaeeHne poJiei.

Brei6op mpoexktHoro Hampasienus. IlocranoBka 3amauu. VccnemoBaHue mNpoOIeMAaTHKH.
[InanupoBanue npoekra. Pacnipeaenenue poseil.

4) YcTpoicTBO M NPpUMEHeHUe 0eCITMI0THUKOB.

OO6yuaromuecs nozHakomsTcs ¢ ucropueit npumenenust BAC. Y3nator o coBpemenHbix BAC,
KAaKHe 3aJa4d MOXKHO penarbh C UX IMOMOILIBI. Y3HAIOT TaKK€ OCHOBHOE YCTPOWCTBO COBPEMEHHBIX
BAC.

5) OCHOBBI ChEMKH ¢ 0€CITUJIOTHHKOB.

OOyuaromiuecs y3HaroT, Kak co3aércs nonérnoe 3aganue ans bAC. Kak nmponsBoauTces 3amyck
U JnanbHeWmas cbéMmka ¢ noMoibio BAC. A Takke Kakue pe3yabTaThl MOXKHO MOJIYYUTh U KaK 3TO
crenars (mosryueHue oprooToruiaHa U TpEXMEPHON MOJAETH).

6) Yruay6/éHHoe n3yyeHne TEXHOJIOrHii 00padOTKH reoIaHHbIX.

ABTOMaTH3UPOBaHHOE MOJICITUPOBaHKE 00BEKTOB MECTHOCTH ¢ momMotibio Agisoft PhotoScan.

7) CO0op reojaHHbIX.

AspodoTochEMKa, BBIMOIHEHUE CHEMKH MECTHOCTH IO TOJIETHOMY 33/1aHUIO.

8) OO0pa6oTka 1 aHAJIN3 re0JaHHBIX.

Coznanue 3D-mozeneii.

9) MH3yyeHue ycTpoiicTBa JIJIs MPOTOTUNHPOBAHMSI.

O3HakoMJIEHHE C YCTPOMCTBAMU MNPOTOTUIUPOBAHUS, MPEIOCTABIEHHBIMH OOYyUYaIOIIUMCS.
OOyuaromyecs: y3Hat0T 00IIMe TPUHIMITBI pabOThI YCTPONCTB, a TAK)KE KOT/Ia OHU IMPUMEHSIOTCS U YTO
C UX TIOMOIIIbIO MOXHO MOJTyYUTh.

10) IMoaroroBKa AaHHBIX JJIsI YCTPOHCTBA MPOTOTHIIMPOBAHMSI.

[ToxroroBka 3D-Moeneit, SKCIIOPT JAHHBIX, TIOJTOTOBKA 3aIaHHUM 10 TICYATH.

11) MporoTrunupoBaHue.

[Ipumenenue yctpoiicts nmpororunupoBanus (3D-npunrep).

12) ITocTpoeHne MPOCTPAHCTBEHHBIX CHEH.

JlononmHeHne Mojeneil Mo JaHHBIM a3po(OTOCHEMKHU C MOMOIIBIO PYYHOTO MOACTHPOBAHUS U
MOATOTOBKA K MeYaTH Ha yCTPONUCTBAX MPOTOTUITUPOBAHUS.

13) IMoaroTroBKa NMpe3eHTAIMIA.

N3ydyenne OCHOB B moAroTtoBke mnpe3eHtanuu. Co3zganue npeseHTanuu. [loaroroBka
IIPEICTABICHHUIO PEATM30BAaHHOIO ITPOTOTHUIIA.

14) 3ammTa NpoeKToB.

ITpencraBieHne peaqsn30BaHHOIO POTOTUIIA.
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Conep:xaHue KeiicoB

Keiichl, Bxoasimue B Kpartkoe cogep:xkanune
nporpamMmmy
Keiic 1. CoBpemeHHbIE Ketic 3HaKOMUT 00y4arOmuUXcsi C pa3HOBUIHOCTSIMH JaHHBIX. Peras
kapTel, mian Kak omucares | 3agady Keiica, oOydaronecs IpOXOAAT CIEeIyIONIHe TEMaTUKN: KapThl U
3emitto? OCHOBBI X ()OPMHPOBAHUS; U3yUYCHHUE YCIOBHBIX 3HAKOB U MPUHIIUIIOB

UX 0TOOpa)KeHUs Ha KapTe; CUCTEMbl KOOPIUHAT U MPOEKLUHN KapT, UX
OCHOBHBIEC XapaKTEPUCTUKH U BO3MOXXHOCTH IPUMEHEHHUS; MacIuTad u
Jp. BCTIOMOTaTeJIbHbIE HHCTPYMEHTHI (JOPMHUPOBAHUS KAPTHI.

Keiic 2. 'mo6anbHOE HecmoTpst Ha TO, 4TO HABUTATOPHI U CIIOPTUBHBIE TPEKEPHI CTATHU
MO3ULIMOHUPOBAHUE HEOTHEMJIEMOM YaCThIO HAIICH KU3HU, MAJIO KTO 3HACT MPUHIIMIT UX
«Haiinm cebst Ha 3emMHOM | paboTsl. [Ipoiias ketic, oOydaronuecs y3Hatot rpo ['JIOHACC/GPS —
mape». MIPUHIIMITEI pa0O0ThI, UCTOPHUIO, COBPEMEHHBIC CHCTEMBI, TPUMCHECHHE.

HpI/IMeHeHI/Ie JIOITCPOB. BI/I3yaJ'II/138.I_II/ISI TCKCTOBBIX NAHHBIX Ha KapTe.
CO3IlaHI/Ie KapTbl MHTCHCUBHOCTH.

Keiic 3.1. OOBEMHBII Keiic, KOTOPBIH MO3BOJIUT 00Y4aIOIIUMCSI OCBOUTH HOJIHYIO
AspodoTtochéMKa. «/I1 | TEXHOIOTHYECKYIO LIETIOYKY, UCIOIb3YEMYI0 KOMMEPUYECKUMHU

Yero Ha caMoM Jenne KOMIIaHUSAMU. Y CTPOMCTBO U pUHIHIEI pyHKIIMoHUpoBaHus BITJIA,
HYXEeH OeCIUIOTHBIN OcHOBBI (hOTO- U BUAECOCHEMKHU M IPUHLIUIIOB [Iepeaayl HH(opMaIum ¢
netarenpHbli anmapat?». | BIIJIA, o6pabotka nanusix ¢ BITJIA.

Keiic 3.2. 3menenue [Iponomxenue keiica 3.1. OOyuatromuecs, UMes B CBOEM pacloOpsIKEHUN
Cpebl BOKPYT IIKOJIBI. ANEKTPOHHYIO0 3D-MOeIb HIKOJIBbI, TPOJOJIKAIOT BHOCUTh U3MEHEHUS B

MIPOJYKT C IeNbl0 Omaroycrpoiictsa paiiona. O0yuaromuecs
MIPOJIOJKAIOT COBEPIIICHCTBOBATH CBOW HaBBIK 3D-MomenmpoBanus,
3aBepias MpPOeKT.

5. Y4eOHo-TeMaTHYeCKOe IIJIAHMPOBAHUE

Ne Pa3nes mporpamMmsl y4e0HOro Kypca KoanuecrBo
n/n 4acoB

1 3nakomcTBO. TexHuka 6e3onacHocTd. BBogHOe 3ausTHE («(MEHSS MUDPY). 1

2 Beenenue B reonHgopmaimonnsie TexHoioruu. Keiic 1: «CoBpemeHHBIE 4

kapTsl, win Kak onucats 3eMiro?».

Keiic 3HaKOMUT 00yJarOIIMXCSI ¢ PA3HOBUIHOCTSIMH TaHHBIX. Pernas 3amaay
Kelica, oOyuaroluecs MpoXoIsT CISAYIONINEe TEMATUKHI: KAPThl 1 OCHOBBI UX
bopMHUpOBaHMs; H3YUYCHHE YCJIOBHBIX 3HAKOB W MPHUHIUIIOB WX
OTOOpaXeHHs] Ha KapTe, CUCTEeMbl KOOPAMHAT WM MPOEKIMH KapT, HUX
OCHOBHBIEC XapaKTEPUCTUKH M BO3MOXHOCTU MPUMEHEHHUsS; MaciTad u ap.
BCIIOMOTaTeNbHbIE HHCTPYMEHTHI ()OPMUPOBAHUS KAPTHI.

3 Keiic 2: «'nobanpHOoe nozunmonupoBanue «Haiiau ceOs Ha 3eMHOM mIapey. 2
HecmoTtpss Ha TO, 4YTO HaBUraTOpbl M CIIOPTUBHBIE TPEKEPhl CTalu
HEOTHEMJIEMOI YaCThIO HAIIEH )KU3HU, MaJIO KTO 3HAET MPHUHITUI UX paOOTHI.
[Tpotins keiic, ooydaromuecs: y3uaroT npo ['JIOHACC/GPS — npuHIMIbI
paboTHI, MUCTOPHIO, COBPEMEHHBIC CHCTEMBI, NpHMeHeHue. lIpumenenne
JorrepoB. Busyanuzanusi TeKCTOBBIX AaHHBIX Ha KapTe. Co3laHue KapThl
MHTEHCHBHOCTH.
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®doTtorpaduu 1 maHOPaMBI.

Pa3nen, moOCBAIIEHHBIM WCTOPUM M TPUHIMIIAM CO3MaHHA (HOTOrpadum.
OOyuaronyiecss TO3HAKOMATCA C TEXHUKOW cosnmaHus (otorpadum,
MIO3HAKOMSTCSI C BO3MOXKHOCTSIMU TIpUMEHEHus hororpaduu Kak CpeicTBa
CO3/1aHUS YET0-1I10O0.

OcHoBbl  a3podorochéMku. [IpuMeHeHHEe OECHUIOTHBIX aBUAIMOHHBIX
cucteM B adpodorochéMke. Keiic 3.1: «/[ns gero Ha camom jene HYKEH
OeCTIMIIOTHBIN JIETaTEeNbHBINA annapar?».

OOBEMHBIN KeHC, KOTOPHIA TMO3BOJMT OOYYArOIIUMCS OCBOUTH ITOJIHYIO
TEXHOJIOTHYECKYIO LIETIOYKY, HCIIOb3YEMYIO KOMMEPUYECKHUMHU
KOMITAaHMSIMH. Y CTPOMCTBO W mpuUHIMNBI (GyHKIHOHUpoBaHUs bBIIJIA,
OCHOBBHI ()OTO- W BHJICOCHEMKH W TMPHUHIIMIIOB Iepenadyn WHGOpMaIluu ¢
BIIJIA, o6pabotka ganHbix ¢ BITJIA.

14

Keiic 3.2: «M3mMeHeHne cpeibl BOKPYT HIKOJIBDY.

[Tponomxenue keiica 3.1. OOyuaromuecs, uMess B CBOEM DPACIOPSKEHUU
a5eKTpoHHY0 3D-Mozenb MIKOMIbI, MPOJOIKAIOT BHOCHUTH W3MEHEHHS B
MPOJIYKT C IENbI0 OyiaroyctpoiicTBa paiiona. O0ydaromuecs: IpoaoKalT
COBEpIICHCTBOBATh CBOM HaBBIK 3D-MoennpoBanus, 3aBepias MpOeKT.

HOIIFOTOBKa 3al0UTHI ITPOCKTA.

3aiuTa NpoeKTOB.

HUtoro

34
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6. KanenmapHo-teMaTnyeckoe nNjaHUPOBaHHE

Ne Mara Pa3znesnbl nporpaMmmbl y4eOHOT 0 Bcero | ®opma dopma
n/n Kypca YacoB | 3aHATHSA KOHTPOJIst
1 1 nenens 3HakomcTBO. TexHuka 0e30MacHOCTH. 1 JU/IIP becena
BBoanoe 3ansitue («MeHsist MUP»).
2 BBenenue B reonHpopManmoOHHbIe TEXHOJOTHH. 4 gaca
Keiic 1: «CoBpeMeHnHbIe KapThl, niiu Kak onucarn
3emi1r0?».
2.1 2 Hepens Heo0xo1uMoCTh KapThl B COBPEMEHHOM 1 JI/TTP Becena
mupe. Chepbl TpuMeHeHHs,
MEPCIIEKTUBBI UCIIOIB30BAaHUS KapT.
Caer u 1BeT Kak aTpuOyT KapThl. Pob
1Bera Ha kapre. Kak 3actaBuTh 11BeT
paborartb Ha ce0s?
2.2 3 Henens BekTopHbIe JaHHBIC Ha KapTax. 1 JI/TTP Becena
3nakomcTBo ¢ Be6-I'MC. 3nakomMcTBO €
KapTorpaguuecKuMu OHJIANH-
CepBUCAMH.
2.3 4-5nenens | Co3manue U myOJIMKaIys COOCTBEHHOM 2 JI/TTP JemoHcTpanms
KapThl. peueHus kerca
3 Keiic 2: «I'106a1pH0€e no3unuonupoBanne «HHaiian 2 yaca
ce0si HA 3eMHOM LIape».
3.1. 6 Henmens CucreMsl 1100a1bHOTO 1 JUTTP becena
MO3UIMOHUPOBAHHUS.
3.2. 7 Henens [IpuMeHeHne CyTHUKOB AJIs 1 JI/TIP JlemoHCTpanus
MTO3UITUOHUPOBAHHUS. pereHus Keiica
4 | ®otorpaum ¥ NAHOPAMBI. 5 yacoB
8 Henmens Uctopus ¢pororpadpun. ®otorpadus 1 JI/TTP becena
KaK crioco0 M3y4eHHUsT OKPYKAFOIIETO
MHUpa. XapaKTePUCTUKH
(dbortoanmaparos. [Tonyuenue
4.1. Ka4eCTBEHHOTO (JOTOCHUMKA.
4.2. | 9-10 nenens | Co3nanue cheprudecKrux MaHOPAM. 2 JUTIP becena
OcHoBHble noHATHS. HeoOxonumoe
obopynoBanue. TexHHKa CHEMKH
chepruecKux maHopam pa3IndHoI
anmnapaTrypou.
4.3. | 11-12 nenensa | Co3znanue chepuuecKkux HaHOPaM. 2 JU/TIP TectupoBanue
CmmBKa moJiy9eHHBIX (oTorpaduii.
5 | OcHoBbl a3podoTochémku. [lpumenenune BAC 14 yacoB
(0ecnWIIOTHBIX ABUALIMOHHBIX CHCTEM) B
aspodorocrémie (Keiic 3.1: «/lus yero na camom
AeJie Hy>KeH 0eCITUJIOTHBIN JieTaTeJIbHbI|
anmnapar?»).
13 nenens ®doTtorpamMmeTpust v €€ BIUSIHUE HA 1 JI/TTP becena
coBpeMeHHbII Mup. ClieHapuu ChEMKHU
00BEKTOB /IS TOCIIEAYIOIIETO
5.1. MTOCTPOCHHUSI UX B TPEXMEPHOM BUJIE.
14-16 nenens | [IpuHmun nocTpoeHust TPEXMEPHOTO 3 JU/IIP becena
n3o0pakeHus1 Ha KommbloTepe. Pabora
5.2. B ororpammerpudeckom I10 - Agisoft
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PhotoScan wimy aHamorugHoOM.
O6paboTka OTCHATOTO MaTepHaa.
17 wenens becnmioTHrk B reonHGOpMaTHKE. JUTIP Becena
YCTpolcTBO M IPUMEHEHUE APOHA.
5.3. Texaunueckue ocodennoctu BIUIA.
5.4. | 18-19 nenens | IlunorupoBanue BITJIA. JUITP TectupoBanue
20-22 nenens | Vicnonp3oBanue OECIMIOTHUKA JUIS JUITP JlemoHCTpanus
5.5. CBEMKHU MECTHOCTH. peLIeHUS Keiica
23-24 nenens | Bo3Hukaromye mpooaeMbl Ipu JI/TTP becena
coznannu 3D-moneneit. CriocoOs
penaKTUPOBAHUS TPEXMEPHBIX
5.6. MOJIETIEH.
25-26 nenens | TeXHOJOTHH TPOTOTUITMPOBAHUS. JI/TTP becena
VYcerpolicTBa 4151 BOCCO3/IaHUS
TpEXMepHBIX Mojenei. Pabota ¢ 3D-
npuHTepoM. Pusndeckue u
XHUMUYECKHE CBOWCTBA MJIACTUKA TSI
3D-npunTepa. [leuats TpéxmMepHOit
5.7. MOJIEIY IIKOJIBL.
6 | Keiic 3.2: «A3MeHeHHe cpeAbl BOKPYT IIKOJIbD». 5 4yacoB
6.1. 27 uenens Pa6ora B I1O s pydnoro JI/TIP Becena
TPEXMEPHOTO MOJICITUPOBAHHS —
SketchUp winu ananorugaom.
6.2. | 28-30 Henenst | DKCOPTHUPOBAHKE TPEXMEPHBIX JUITP becena
(aiinos. [IpoekTupoBanue
COOCTBEHHOM CIICHBI.
6.3. 31 memensa | Ileyats Mmosenu Ha 3D-npunTEpE. JUTIP becena
Odopmiienne TpéxmepHOn
BEIIIECTBEHHOU MOJIENIH.
7 32-33 menmenst | [loaroroBka 3alIMTHI POEKTA. TP
8 34 uenens 3aimura npoeKTOoB. I1P JemoncTpanms
pemenus kerca
7. MaTepuaJIbHO-TeXHUYECKHeE YCJIOBHS Peau3alu NporpaMmmbl
Ne i/ HanmeHnoBanue Ex. u3am. | Koa-Bo
1. M®YV (npunrep, ckaHep, KOIup) IIT. 1
2. HoytOyk negarora ¢ npeaycTaHOBIEHHON ONepariioHHON IIT.
CHCTEMOH, O(UCHBIM ITPOrPaMMHBIM 00ecrieueHHEM 1
3. HoytOyk 1 00yuaromuxcst ¢ mpeaycTaHOBIEHHON ONepaliioHHON IIT.
CHCTEeMOM, O(MCHBIM NPOrPAaMMHBIM 00ecrieueHueM 10
4. WHTEpaKTUBHBINA KOMIUIEKC IIT. 1
5. AIuTHBHOE 000PY0BaHNE
6. 3D-o60pynoBanue (3D-npunTep) IIT. 1
7. [Tnactux nns 3D-npunTepa IIT. 15
8. I1O nns 3D-mopenupoBanus
9. dororpammerpuueckoe [10 IIT. 1
10. KBagpokonrep [Trnonep maxi IIIT. 1
11. Ksaapokomrep I[Tuonep mini IIT 3
12. doroarnmapaT ¢ 00bEKTUBOM IIT. 1
13. Kapra namsartu ans gpoTtoanmnapara/BuacoKkaMephbl IIT. 2
14. [ITaTus IT. 1
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8. JIutepatypa u ungpoBbie pecypchl

1. baeBa, E.FO. OOmmue BOmpoCh TPOCKTUPOBAHMS M COCTABICHUS KapT IJIsl CTYJICHTOB
cnenanbHocTH «Kaprorpadus u reounpopmarukay / E.}O. baesa — M.: uzng. MUUT'AuK, 2014. —
48 c.

2. beictpoB, A.IO. IlpumeHeHue reonH()OPMAIMOHHBIX TEXHOJOTUH B JOTMOJHHUTEIHLHOM
IIKOJILHOM 0oOpa3oBanuu. B cOopHuke: Dxonorusi. Jxonomuka. Madpopmaruka / A.1O. beictpos, [1.C.
Jlyonun, C.C. I'py3neB, M.B. Anapees, /1.O. [pwira, ®.B. lllkypos, F0.B. KomocoB — Pocros-Ha-
Hony, 2016. — C. 42-47.

3. UBanos, A.I'. Mertoanueckue yka3aHUS IO BBINOJHEHHIO J1a0OpaTOPHBIX paboOT Io
muctumuinHe «udposas kaprorpadusy». st cTyaeHTOB 3 Kypca 10 HANpaBICHHUIO MTOATOTOBKU
«Kaprorpapuss u reoundpopmaruka» / A.I'. Usanos, C.A. Kpsutos, I'.1. 3arpebun — M.: usm.
MUUT' AuK, 2012. — 40 c.

4. Kocunos, A.I'. Teopus u npaktika nudpoBoit 00padboTku n3o0paxkeHuid. JucTtanHunonHoe
30H/IMpOBaHNE U reorpaduueckue WHPOPMALMOHHBIE CUCTeMBl. YueOHoe mocobue / A.I'. KocuHoB,
N K. JIypee noxg pen. A.M.bepissura — M.: u3n. Hayunsiit mup, 2003. — 168 c.

5. Makapenko, A.A. YdyeOHOEe mOCOOME IO KypCOBOMY IPOSKTHPOBAHHIO IO KYypCy
«O6mereorpadguueckue kaptel» / A.A. Makapenko, B.C. MouceeBa, A.JI. Crenanuenko noj oOrien
penakuueit Makapenko A.A. — M.: uzg. MUUT'AuK, 2014. — 55 c.

6. Ilerenun, A. 3D-momenupoBanue B SketchUp 2015 — oT mpocToro K ClIoXHOMY.
Camoyuutens / A. Tlerenun — u3a. JIMK Ilpecc, 2015. — 370 c., ISBN: 978-5-97060-290-4.

7. Penpko, A.B. ®ororpapuueckue mporeccsl perucrparnuu uHbopmanuu / A.B. Peapko,
Koucrautunosa E.B. — CII0.: u3n. IIOJIUTEXHUKA, 2005. — 570 c.

8. GISGeo — http://gisgeo.org/.

9. TUC-Acconmaru — http://gisa.ru/.

10. GIS-Lab — http://gis-lab.info/.

11. [Topran BHE3EMHBIX JAHHBIX
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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9. JIucT KOppeKTHPOBKU padoyeil MporpamMmMbl

Tema ypoka

Jara mo
IUIAHY

Jara mo
dakry

puunna
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