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I. IloscHUTe/IbHAA 3aNMCKa
AKTya/JIbHOCTb: CerojHs TreoWHGOpPMALMOHHblE TEXHOJIOTUU CTalu HeOTbeMJEMOU
4acThl0 Hallled »XM3HH, JIIOOOW COBpeMeHHbIH 4YeJIOBEK IMO0JIb3yeTcsl HaBUTalMOHHBIMU
CepBHUCaMH, NNPUJIOKEHHUAMMN OJId MOHUTOPHHTIA 06LL[eCTBeHHOI‘O TpPpaHCIIOPTAa U MHOTHUMH
APYruMHu CepBHUCaMH, CBA3aHHBIMU C KapTaMH. JTHU TEXHOJIOTUU HCIIOJIB3YIOTCA B
COBEpLIEHHO pa3/JMyHbIX cdepax, HauMHasg OT peardupoBaHUs MNPU Ype3BblYaMHbIX
CUTyalUsiX U 3aKkaH4YMBasg MapkeTUHroM. Kypc «'eonmHpopManuOHHbIE TE€XHOJOTHU»
IO3BOJIAET chopMUpoBaTh y 06yYarINXCA YCTOUYHUBYIO CBfI3b Mexay
I/IH(l)OpMaL[I/IOHHbIM N TEeXHOJIOTUYECKHMM HallpaBJ€HUAMH HaA OCHOBE€ peaJIbHbIX
IPOCTPAHCTBEHHBIX JAaHHBIX, TaKUX KakK a’podoTOChEMKA, KOCMHYecKass CbEMKaQ,
BEKTOpHbIE KapTbl W [AP. JTO TIIO3BOJIUT 06y‘-Ia}OLLU/IMCH MNOJY4UTb 3HAHHUA 110
HUCIIOJIB30BAHUIO I‘eOI/IHCI)OpMaL[I/IOHHbIX HNHCTPYMEHTOB U IPOCTPAHCTBEHHDbIX JdHHbIX AJIA
[IOHUMAaHHUA U U3y4€HUd OCHOB YCTpOﬁCTBa OKpyXawuiero Myupa 1 nNpupoaHbIX ABJIEHUH.
06y‘{a}OLLlI/IECH CMOTyT peaJIM30BblBATb KOMAHAHbLIE IIPOEKTHI B cc])epe Huccijiea0BaHUA
OKpyXawuero Mvupad, Ha4aTb HCIIOJIb30BATHL B HOBCGAHEBHOﬁ ’KHU3HHU HAaBUTAallMOHHBbIE
CEPBUCHI, KOCMUYECKHE CHUMKH, 3JIEKTPOHHbIE KapThl, COOMPATh AAaHHbIe 00 00'beKTaX Ha
MECTHOCTH, c037jlaBaTh 3D-00'beKTbl MECTHOCTHU (KaK OTAeJibHble 3J]JaHUsl, TaK U IieJible

ropojia) ¥ MHOTOE APYTOE.
Knaccupukanus nporpaMmbl: TeEXHUYeCKas.

HanpaB/sieHHOCTh 0OOpa3oBaTeJIbHOM MNpoOrpaMMmbl: o00pa3oBaTesJbHasi MporpaMma
«['eonHpOpMaLMOHHbIE TEXHOJIOTUU» SIBJsIETCS 001e00pa3oBaTe/JbHOW MPOrpaMMoOU MO

npegMeTHOH 06J1acTH «TexXHOJIOTUS».

dyHKIMOHA/IbHOE NIpeJHa3HaYeHHe MPOrpaMMbl: TPOEKTHas.
dopma opraHu3anMu: rpynnoBasl.

AKTya/JIbHOCTb ¥ OT/INYUTEIbHbIE 0COGEHHOCTH NPOrpaMMBbl

HoBu3Ha nmporpaMMbl 3aKJIIOYAeTCs B CO3JJaHUU YHUKAJbHOU 06pa30BaTeJIbHOU Cpe/fibl,
dbopMupyoIel MPOEKTHOE MbIIJIEHHEe 00YYalUIUXCA 32 CUET TPAHC/SIMU MPOEKTHOIO

criocoba AeATEeJIbHOCTH B paMKaX pelleHHUA KOHKPETHbIX HpOGHeMHbIX CHTyaL[PIfI.

AKTya/lbHOCTb MporpaMMbl 00yc/J0BJ€HA TeM, YTO paboTa Haj 33aJadaMMU B paMKax
NPOEKTHON [eATeJbHOCTH (GOpPMHUPYeT HOBBIA THUIN OTHOIIEHUSI B paMKaX CHUCTEMbI
«[pUpoJia — OOILIEeCTBO — YeJI0BEK — TEXHOJIOTUUY», ONpee ol 0653aTebHOCTh

3KO0JIOTUYEeCKOH HOPMHUPOBKH IIPpH OPraHH3alHHU JII060H AeATeJIbHOCTH, 4YTO ABJIAETCA



NepBbIM LIAaroM K (QOPMHUPOBAHHUIO «IIOKOJIEHUS DPa3BUTHA», ABJAIILErocsd TPEHJ0M

Pa3BUTHSA COBPEMEHHOTO 00IleCTBa.

[IporpaMmma mnpeanosiaraetr GopMHUpPOBaHUME Y OOyYawIIUMXCA MNpPEACTaBJIEHUN O
TEHJIEHLIUSAX B PAa3BUTHUHM TeXHU4YeCKOU cdepbl. HOBBIA TeXHO-NPOMBIIIJIEHHBIN YKJIaJA He
MOXeT OBbITh MOJIOXKeH B popMaT 0OI1ecTBA Pa3BUTHS TOJIbKO HAa OCHOBAaHWU HOBU3HbBI
bU3MYECKUX TMPUHIMIIOB, HOBBIX TEXHUYECKHMX pelleHUH U KJACTEePHBIX CXeM
B3aMMO/IEHCTBUS HA NMOCTUHAYCTPUAJBHOM 3Tale Pa3BUTUS COLIMYMaA, A HJies] Pa3BUTHUSA
00111eCTBa HEMPEJIOKHO BKJIIOYAEeT B ceOsl TEHJEHIMI0 K 0O0peTEeHHUI0 COHAIMPaBJIE€HHOCTH

aHTpoOIOreHHbIX GaKTOPOB, 3aKOHOB Pa3BUTHUs 6UOCPepPbI U KyJIbTYPHOI'O Pa3BUTHS.

[lenaroruyeckas 1es1ecCO0O6Pa3HOCTb 3TOM NPOrpaMMbl 3aKJ/K4YaeTcs B TOM, YTO OHaA
SIBJISIETCS LIeJIOCTHOW M HeNpepbIBHOM B TeYeHHe BCEro mpoiecca 00yyeHus U M03BOJISIET
obydJaroleMycss Liar 3a IIaroM pacKpblBaTb B cebe TBOpYECKUE BO3MOXXHOCTU U
caMOpeasiM30BbIBAaThCSA B COBpEMEHHOM MUpe. B npoliecce H3yyeHUsI OKPYKalolero Mupa
obydaroljdecss MoJiy4aT JONOJHUTEe/JbHOe o6pa3oBaHUMe B 00/1acTU HWHPOPMATHUKH,

reorpadgyu, MaTeEMaTUKU U PU3UKHU.

OT/MYUTEIbHOM OCOOEHHOCTbIO [JAaHHOM MOpOrpaMMbl OT YK€  CYIeCTBYHOLUX
00pa3oBaTe/bHbIX IPOTPAMM SIBJISIETCS €€ HalpaBJEHHOCTb HAa pa3BUTHE 00y4alIIUXCS B
NPOEKTHON [edaTeJbHOCTU coBpeMeHHbIMU MeTogukamMu TPU3 u SCRUM c momoiibio

COBPEMEHHBIX TEXHOJIOTUHN U 060PYLOBaHUS.
Bo3pacTt o6yyaromuxca: ooyyawuidecs 7 KJ1accoB.
Cpoku peaM3an NporpaMmmsbl: 68 4acos.
®opMbl 3aHSATHIA:
- paboTa HaJ peleHueM KeicoB;
- TabopaTOpHO-TIPaKTHUECKHUE PabOThI;
- JIEKIINH;
- MacTep-KIacchl;
- 3aHATHSI-COPEBHOBAHNS,
- SKCKYPCHH;

MeTOIlbI, NUCMOJb3yEeMbIC HA 3AHATHUAX:



- MpakTUuyecKkue (yIpaKkHeHHUs, 3a7a4n);
- clIOBECHBIE (pacckas, becea, MHCTPYKTaXK, YTEHHE CIIPABOYHON JIUTEPATYPHI);
- HarJIsIHbIC (IEMOHCTpAIUS MYITbTHMEIUHHBIX TIpe3eHTalnl, hoTorpadun);

- npoOsemMHble (METOIbI TPOOIEMHOTO H3JIOKEHHS) — OOydJarommmcst AaéTcsi 4acThb
TOTOBOTO 3HAHHMS;

- IBPUCTHYECKUE (YACTHYHO-TIOMCKOBBIE) — OOYYarOmMMCS TPEIOCTABISETC OOoJbIIas
BO3MOYHOCTb BbIOOpa BapHAHTOB;

- HCCIIEI0BATENIbCKHE — 00YUalolnecs: CaMy OTKPBIBAIOT U UCCIIENYIOT 3HAHUS;

- WJUTIOCTPATUBHO-00bSCHUTENBHBIE;

- PEnpOaYKTUBHBIE;

— KOHKpPETHbIE M  aOCTpakTHBIe, CHHTE€3 W aHalu3, CpaBHEHUEe, 0000IIeHHE,
abcTparupoBaHue, KiacCU(pHUKaAIUs, CHUCTEMATHU3allUs, T. €. METOJAbl KaK MBICIUTEIbHbIE
orepanuu;

- WHIYKTHBHBIE, IETYKTHBHEIE.

11.1. Henun n 3amaum peanu3arii OCHOBHOUM 00pa3oBaTEeNIbHOW MPOrpaMMbl OCHOBHOTO

o01rero oOpa3oBaHuUs

Hean: BoBieueHHe OOy4aOMUXCAd B MPOCKTHYK JEATEIbHOCTb, pa3paboTKa Hay4HO-

HCCICA0BATCIbCKUX U NHXXCHCPHBIX ITPOCKTOB.

3apaum:

ooyuarowue:.

. nproOpeTeHue u yriryOJeHne 3HaHU OCHOB IMPOCKTUPOBAHMS U YIIPABJICHUS IPOCKTAMU;
. 03HAKOMJICHHE C METOJ]aMH U puéMaMu cOopa 1 aHalTn3a HHPOpPMAIUH;

. oOy4eHHe MPOBEJCHUIO MCCIICOBAHUH, MPE3EHTAMN U MEKITPEIMETHON MO3UITMOHHON
KOMMYHUKAIIHH;

. oOy4yeHne paboTe Ha CHelHaTu3UPOBAaHHOM 000PY/IOBaHUH M B IPOTPAMMHBIX Cpeliax;

. 3HAaKOMCTBO C  XapJ-KOMIIETCHIHUSIMU (TC€OMH()OPMAIMOHHBIMHU),  TIO3BOJISTFOIIUMHU

MNPUMCHATE TCOPCTUYCCKHUEC 3HAHUA HA HNPAKTUKEC B COOTBCTCTBHU C COBPEMCHHBIM YPOBHCM

pa3sBUTUA TEXHOJIOTHH.
passusaroujue:
° (I)OpMI/IpOBaHI/IC HHTCPECAa K OCHOBaM H306peTaTeHBCKOI>'I ACATCIIbHOCTU,

° Pa3BUTUC TBOPUCCKUX CIIOCOOHOCTEH U KpCaTUBHOI'O MBIIIJICHUA,



. npuobperenue onbita ucnosb3oBanuss TPU3 npu hopmupoBanny cOOCTBEHHBIX HIEH U

peuieHui;

. ¢opMupoBaHHEe TOHUMAaHUSA MPSIMONH M OOpaTHOW CBS3M TPOEKTa U CPEAbl €ro

pcajmsanuu, 3aJ10KCHUC OCHOB COIIMAITLHOM M DKOJOTHYCCKOM OTBCTCTBCHHOCTH,
° Pa3BUTHUC IT'COMPOCTPAHCTBCHHOI'O MBIIIJICHUS,

. pa3BuUTHE COPT-KOMIETEHIMH, HEOOXOAUMBIX JJIsl YCIICIIHONH PadOThl BHE 3aBUCHUMOCTH

OT BBIOpaHHOM Mpodeccuu.

gocnumamenbHble.
. (dhopmMupoBaHUE MPOESKTHOTO MUPOBO33PEHUS U TBOPUECKOTO MBIILJICHHUS;
. (dbopMupoBaHNME MHUPOBO33PEHUS 1O KOMIUIEKCHOW OIICHKE OKPYXKAIOIIET0 MHpa,

HaHpaBHeHHOfI Ha €10 IMMO3UTHUBHOC NU3MCHCHUC,

° BOCIIHTaHHE COOCTBEHHOM MNO3nNuMu 10 OTHOHMICHUI K JCATCIBHOCTH W YMCHHC

COTIOCTABJISITh €€ C IPYTUMU MO3ULUSIMU B KOHCTPYKTUBHOM JIHAJIOTE;
. BOCITUTaHHE KYJIbTYpPbl padOThl B KOMaH/IE.

11.2. [TpuHIIMTIEI 1 TOAXOABI K (POPMUPOBAHHIO 00pa30BATEIBLHOM MPOrPAMMBbI OCHOBHOTO

o01ero o0pa3oBaHuUs
[Iporpamma peanusyercs:

- B HerepHBHO-O6p330BaTeHBHOﬁ JACATCIBbHOCTH, COBMECTHOM JCATCIIBHOCTH, OCYHICCTBHHGMOﬁ
B XO0J€ PCKHUMHBIX MOMECHTOB, I'J€ O6yanOHlHﬁCﬂ OCBaWBAaCT, 3aKPCILIACT U anpo61/1pyeT

IOJIYYCHHBIC YMCHUA,

- B CaMOCTOSITCIBbHOM NEATEIHLHOCTH 06yqa}01unxcx, Tac 06y11a}0m141710;1 MOXECT BBI6paTB
ACATCIIbHOCTb II0 HHTCPECCAM, BSaHMO,HGfICTBOBaTL CO CBCpPpCTHHKAMH Ha pPaBHOIIPABHBIX

MNO3UILMSX, pelaTh MPOOIEMHbIE CUTYALUH U Jp.;

- BO B3aUMOJIEMCTBUU C CEMBSIMU JCTEN.

[IporpaMma MO>KeT KOPPEKTUPOBATHCA B CBSI3U C N3MEHEHUSMU:
- HOPMaTUBHO-TIPaBOBOI 0a3bl JOLUIKOJIBLHOIO 00Opa30BaHMS;

- BUJIOBOHM CTPYKTYpBI IpYIII;

- O6pa3OBaTeJ'ILHOFO 3arpoca pOIlHTGJ'ICﬁ.



[Moxxomp! K POPMHPOBAHUIO IPOTPAMMBI:

JInuHOCTHO-OpUEHTHPOBaHHbIN. OpraHu3anus o0pa3o0BaTEIBHOTO IpOIEcca C YUETOM IJIaBHOTO
KpuTepHs 3PPEKTHBHOCTH 00YUJaIOMIErocs — €ro JMYHOCTH. MeXaHH3M — CO3/IaHUe YCIOBHM
IUISL Pa3BUTHUS JIMYHOCTU HAa OCHOBE M3YYEHMs CIIOCOOHOCTEH 00ydaromerocs, ero MHTEpPECcOB,

CKJIOHHOCTEMH.

- JlestenbHOCTHBIN. Opranu3zanus IeATeTbHOCTH B OOIIEM KOHTEKCTe 00pa3oBaTeIbHOTO

mporecca.

- lennoctHerii. Opranuzamnus pa3BUTHS W BOCIHUTAHHUS HA OCHOBE OOIEYEIOBEYECKUX

HGHHOCTCI\/’I, a TaK)KC OTUUYCCKUX, HPAaBCTBCHHBIX U T. 1.

- KomnerentHoctubiii. ®dopmupoBaHHe TOTOBHOCTH OOYYAIOIIUXCS  CaAMOCTOSITENBHO

HeﬁCTBOBaTB B XO/JIC PCIICHWA aKTyaJIbHBIX 3a1a4.

- CucrteMHbIil. MeTOIOIOTMYECKOE HAMPABJICHUE, B OCHOBE KOTOPOTO JIEKUT PACCMOTPEHHE
oOyuaronierocss Kak LEeJIOCTHOTO MHOXKECTBA 3JIEMEHTOB M3 OTHOILIEHUN M Pa3IUYHBIX CBS3ei

MCKIAY HUMHU.

- Juanornueckuit. Opranuzanus mnpouecca ¢ y4éToM NPUHLHUIA TUAN0ra, CyObeKT-CyObeKTHBIX

OTHOIIIEHUH.

- IIpoGnemubiii. @opMUpOBaHUE MPOrPaMMBI C TMO3UIUI KOMIUIEKCHOTO M MOJYJIBHOTO
npescTaBieHus] €€ CTPYKTYpbl KaKk CUCTEMbl MOAIPOrpaMM Mo oOpa3oBaTelbHBIM 00JacTIM U

ACTCKHMM BHUJaM ACATCIIbHOCTH, CHOCO6CTBYIOH_[I/IM OCJICBBIM OPUCHTHUPAM Pa3BUTHUS.

- KynLTypOJIOFI/I‘ICCKI/Iﬁ. OpFaHI/ISaHI/IH mponecca € y‘IéTOM IIOTCHI MAJIa Kyanypocoo6pa3Horo

COACPIKAHUA NOMIKOJBbHOI'O 06pa3OBaHI/I$I.

1.2. Tlnanupyemble pe3ylbTaThl OCBOCHHS OOYYarOIIMMKCS OCHOBHON 0O0pa3oBaTenbHOU
MPOrpaMMbl OCHOBHOTO 0011ero oOpasoBaHus (00s3aTeTbHO MPOBEPUTH pa30OHEeHHE TO0

JTUYHOCTHBIM, TIPEMETHBIM U T. 11.)
1.2.1. OOmue HoI0XKEeHU

[Iporpamma na€r oOyyaromuMmcsi BO3MOXHOCTb IOTPY3UThCSI BO BCE MHOrooOpasue
MPOCTPAHCTBEHHBIX  (reoMH(OpManMoOHHBIX)  TexHosorud.  IIporpamma  3HaAKOMUT

o6yqa}0m1/1xcsi C FCOI/IH(I)OpMaLII/IOHHBIMI/I CUCTCMaMH1 U C pa3JIMYHbBIMU BUAAMHU T'COJAHHBIX,



MO3BOJISICT TOIYYUTh 0a30Bble KOMIETEHLUUH MO cOOpY AAHHBIX M OCBOUTH IEPBHUYHBIC
HaBBIKH paboTHI ¢ NaHHBIMU. [loJTydeHHbIE KOMIIETCHIIMU M 3HAHUS MTO3BOJISAT 00YJaIOITIMCS
IIPUMEHUTH MX IOYTH B JIFOOOM HAaIpaBIEHMHM COBPEMEHHOTrO pblHKAa. OCBOMB IpOrpammy,
oOydJaromuecss CMOTyT BbIOpaTh HauOoJjiee HMHTEPECHYIO MJIsI HUX TEXHOJIOTHYECKYIO

HAIpaBJICHHOCTh, KOTOPOH OHU OyAyT 00y4aThCs B paMKax yriryOJI€HHOTO MOJIYJIs.

[Iporpamma 3arparmBaeT Takue TeMmbl, Kak: «OCHOBBI pabOTHI C MPOCTPAHCTBEHHBIMU
JAHHBIMI, «OpHeHTHpOBaHHE Ha MECTHOCTH, «OCHOBBI dortorpaduny,
«CaMocrosiTenbHBIM  cOOp  JMaHHBIX», «3D-MomenupoBaHMe MECTHOCTH U OOBEKTOB
MecTHOCTHY, «['eonndopmanmonnsie cuctemsl (I'MC)», «Buszyanuzanus u npencTaBieHre

PE3yJILTaTOBY.

B ocHoBe pazpaboTaHHON MpOrpaMMbl JIEKUT MeETOIUYeCKHil HHCTPYMEHTapHii
tdenepanbHoro ThIOTOpa beicTpoBa AHTOHa IOpheBHua «CeTh NETCKUX TEXHOMApKOB

“KBantopuym”. BBOIHBIN MOTYITbY.

IIporpamma oOpuEHTHpOBaHa Ha JIONOJIHUTENbHOE 00pa3oBaHHE OOYyYarOIUXCs

IIKOJIBHOTO Bo3pacTta 7 Kiacca.
MakcumanbHOE KOJIMYECTBO OOYUaIOIMMUXCs B TpyIine — 15 4enoBexk.
1.2.2. CrpykTypa IIaHUPYEMbIX pPe3yIbTaTOB

HnaHpreMble pE3yIbTaTbl OIIUMPAIOTCA Ha BEAYIIHMC MNICJICBBIC YCTAHOBKH, OTpaKarOolIIiue
OCHOBHOﬁ, CYHIHOCTHBIfl BKJIaJg KaX(,HOﬁ H3y‘la€M0fI nporpamMmbel B PpPa3BUTHUE JIMYHOCTH,

00yJaroImXxcsi, ©X COCOOHOCTEH.
B cTpyKType 1iaHupyeMbIX pe3yJIbTaTOB BBIICISIFOTCS CIIEAYIOIINAE TPYIIIIbL:

1. JIndHOCTHEBIE PE3YJIbTAaThI OCBOECHHSI OCHOBHOM O6pa30BaTeHBHOI71 IIporpaMmbl

npeacTaBJICHbI B COOTBECTCTBUU C I’ pYHHOﬁ JINYHOCTHBIX PE3YJIbTATOB.

2. MeTaHpeI{MeTHLIe pe3yiibTaTbl OCBOCHUA OCHOBHOM 06p830BaTeHLHOﬁ IIporpaMmbl

IpEACTaBJICHBI B COOTBETCTBHUU C MMOATPYIIIIAMU YHUBCPCAIBHBIX y‘Ie6HHX JIENCTBHI.

3. IlpenmerHble pe3yabTaThl OCBOGHUS OCHOBHOM  00pa3oBaTeNbHOM  IPOTrpPaMMBI

MIPEJCTABICHBI B COOTBETCTBUHU C IPYNIIaMU PE3yJIbTaTOB y4eOHOTro MpeaMera.
1.2.3. JINuHOCTHBIE pE3YAbTATHI

IIpoepammmusie mpebosanus K ypoSHIO BOCNUMAHHOCMU (TUYHOCMHbIE Pe3YIbmamyl):



— c(hopMHPOBAHHOCTh BHYTPEHHEH IMO3HMIMHA O0YYarOMIerocsi, YMOIUOHAIBHO-TIOJOKUTEIBHOE

OTHOIICHHEC 06yqa101uer0651 K IIKOJIC, OpUCHTALMA HAa ITIO3HAHKUEC HOBOI'O,
— OpUCHTAlMA HA 06pa3eu MOBCACHHUA «XOPOUICTIO0 YUYCHHUKA»

— c(opMHUPOBAaHHOCTh CaMOOIICHKH, BKJIIOYasi OCO3HAHWE CBOMX BO3MOXKHOCTEH B YUCHHH,
CIOCOOHOCTH aJIeKBATHO CYAWTh O TPHYMHAX CBOETO YCIIeXa/Heyclexa B YUYCHHH; yMEHHE

BHJICTh CBOM JJOCTOMHCTBA U HEJIOCTATKH, YBAXKAaTh ce0sl M BEPUTH B yCIIEX;
— ¢(hOpMUPOBAHHOCTh MOTUBAIIMH K YIEOHOU JIEATETbHOCTH;

— 3HAHWE MOpPAJbHBIX HOPM M CPOPMHUPOBAHHOCTH MOPAIBHO-3TUYECKUX CYXKICHH,
CIOCOOHOCTh K PEIIEHHI0 MOPAJIbHBIX MPOOJEM Ha OCHOBE KOOPIMHAIIMM PA3IMYHBIX TOYEK
3peHusi, CHOCOOHOCTh K OLIEHKE CBOMX MOCTYIKOB MU JEHCTBHI APYruX JIOJAEH C TOYKU 3pEeHUst

coOII0iCHUS/HapyILIEHUSI MOPaIbHOW HOPMBI.
IIpozpammmusie mpebosanus K ypoHIo pazeumusi:

— c(OpMUPOBAHHOCTh MPOCTPAHCTBEHHOTO MBINIJICHUS, YMEHHE BHUIETh OOBEM B TIIIOCKHUX

npeaMerax;
— yMeHHe 00pabaThIBaTh M CUCTEMATH3UPOBAThH OOJIBIIIOE KOJUYECTBO HHPOPMAIIHH;

- C(l)OpMI/IpOBaHHOCTI) Kp€aTHUBHOI'0O MBINIJICHUS, IMOHMMAaHHUC IPUHOUIIOB CO3daHWs HOBOI'O

MIPOJIyKTa;
— c(OPMHUPOBAHHOCTH YCUTYMBOCTH, MHOT033JaYHOCTH;

- C(bOpMI/IpOBaHHOCTI) CaMOCTOATCJIBHOI'0 IIOJAX0Ja K BBIIIOJHCHHUIO PA3JIMYHBIX 3aJda4, YMCHUC

paboTaTh B KOMaH/ie, YMEHHE MPAaBUIBHO JIEIIETUPOBAThH 3a/Jauu.
1.2.4. MeranpeaMeTHbIE€ pe3ybTaThl

I'eorpadus

BbInyCKHUK Hay4YUTCS:

. BbIOMpaTh ~ HMCTOYHUKUM  Treorpaduyeckoit  uHGopmanuu  (kKaprorpaduueckue,
CTaTUCTHYECKHE, TEKCTOBbIE, BHJEO- M (OTOM300paKeHUs, KOMIBIOTEpHbIE 0a3bl IAHHBIX),

AICKBATHBIC PCIIACMBIM 3aa4aM,

. OpUEHTUPOBATHCSI B MCTOYHMKAX Teorpaduueckoid mHpopmaimu (KapTrorpapuueckue,
CTaTUCTHYECKHE, TEKCTOBBIE, BHUICO- U (POTOM300paK€HUsS, KOMIBIOTEpPHbIE 0a3bl JaHHbIX):

HaxXoaUuThb U HU3BJICKATb HCO6XOI[I/IMYIO I/IH(pOpMaL[I/IIO; ONpCACIIATL U CPABHUBATH KAYCCTBCHHBIC



U KOJIMYECTBEHHbIE IMOKA3aTeH, XapaKTepu3ylolue reorpaduyeckrne O0OBEKTHI, MPOLECCH H
SBJICHUSI, UX TIOJIOKEHUE B MPOCTPAHCTBE MO TeorpapuyuecKuM KapTaM PasHOTO COJACPKaHUS H
IPYTUM  HCTOYHMKAM; BBIIBJISITH  HEAOCTAIOILYIO, B3aMMO/IOTIOJHSAIONIYI0  W/WIN
MIPOTHBOPEUUBYIO TeOorpaguuecKyro HHPOPMAIHUIO, MIPEICTABICHHYIO B OJHOM HJIM HECKOJIBKUAX

HCTOYHHKAX,

. NpeACTaBIATh B pa3iM4HbIX (opmax (B BHUAEC KapThl, TaOmUIbl, rpaduka,
reorpapuuecKkoro OINUCaHHs) reorpaduuecKkyro WHPOpMANH, HEOOXOAUMYIO ISl pEIIeHUs

Y4€OHBIX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4.
BrInmycKHUK TOJTy9UT BO3MOKHOCTh HAYYUTHCS:
. MO/IETHUPOBAThH TeorpaduyecKue 0OHEKThI U SIBICHHUS;

. MPUBOJIUTE TPHUMEPHl TMPAKTUYECKOTO HCIOIb30BaHUS Teorpapuueckux 3HaHUU B

Pa3IUYHBIX 00JIACTAX ACSITEIBHOCTH.

MaremaTtuka

CraTtucTtrka u TeOpus BEPOSITHOCTEN

BeinmyckHuK HayduTes:

. MIPEJICTaBIATh JaHHbIE B BUJIE TaOJIHII, JUarpamm;

. YUTaTh UH(POPMALIKIO, TPEJICTABICHHYIO B BUJIE TaOIUIIbI, THATPAMMBI.

B noBcenHEeBHOM )XU3HU U IPU U3YYEHUU APYTUX MPEAMETOB BBIITYCKHUK CMOXKET:

. W3BJIEKaTh, UHTEPIPETUPOBATh U MpeoOpa3oBbIBaTh MH(OPMALINIO, MPEACTABICHHYIO B
TabJMIax U Ha AUarpaMmax, OTPaKarollyl0 CBOWCTBA U XapaKTEPUCTUKU PealbHBIX IPOIECCOB U

SIBJICHU.

Harnsannas reomerpus
I'eomerpuueckue purypol
BrinmyckHUK HayyuTCs:

. ONepHpoBaTh Ha 0a30BOM YPOBHE MOHATUSAMU: (QUrypa, TOUYKA, OTPE3OK, MpsMasi, Jyd,
JIOMaHasi, yroJl, MHOTOYI'OJIbHUK, TPEYTOJIbHUK U YEeTBIPEXYTOJIbHUK, MPSAMOYTOJbHUK U KBaJparT,
OKPYXHOCTb M KpYT, MPSMOYTOJIBHBIA Mapajuienenumnen, Kyo, map. M3oOpaxaTs u3zydaemble

(GUryphl OT PYKH M ¢ TOMOIIBIO JIMHEHKH U IUPKYJISL.

B nmoBceaHeBHOI KU3HU U IIpU U3YyYCHUU APYTUX IPEAMCTOB BBIITYCKHUK CMOXKCT:



. pelaTh MpaKTHYECKUE 3a/1a41 C IPUMEHEHUEM MTPOCTEHUIINX CBOMCTB (pUryp.
N3mepeHus 1 BBIYMCIICHUS
BeinmyckHHK HayduTes:

® BBIIIOJIHATE U3MCPCHUEC IJIUH, paCCTOﬂHI/If/'I, BCJIMYHH YIJIOB C MOMOIIBIO MHCTPYMCHTOB

JJIS I/I3Mep6HI/Iﬁ JJINH 1 YFJIOB.
duzuka
BeinmyckHuK Hayuures:

. coOmoark IpaBuia O€30MaCHOCTH M OXpaHbl Tpyda Npu paboTe ¢ y4eOHbIM H

1abopaTopHBIM 000PYI0OBAHUEM;

. MMOHUMATh MPUHIIMIBI IEHCTBUS MAIllMH, MPUOOPOB U TEXHUUYECKUX YCTPOWUCTB, YCIOBUS

X 0€30IMacHOI0 MCIIOJIb30BaHN B IOBCEIHEBHON KU3HH;

. WCIIONh30BaTh TMPH BBHITIOJHEHWH YYEOHBIX 3a/lad HAyYHO-TOMYJSPHYIO JIUTEPATYPy O

(bU3NYECKUX SBICHUSIX, CIPABOYHBIC MaTepHAIIbI, PECYpChl HHTEPHETA.
Nudopmaruka
BBITyCKHUK HAy4UTCS:

® pas3iniaTb BHUIbI I/IHq)OpMaHI/II/I mo crnocodam eé BOCIIPpHUATHA YCJIOBCKOM U 110 crocodam

eé IMPCACTABICHUA Ha MAaTCPUAJIBHBIX HOCUTCEIIAX,

. MPUBOJUTh TMpPUMEPhl HH(MOPMALMOHHBIX IPOLECCOB (MPOLIECCOB, CBSI3aHHBIX C

XpaHeHueM, peoOpa3oBaHUeM U Nepeaadeil JaHHbIX) B KUBOU MIPUPOJIE U TEXHUKE;

. knaccuduimponath cpeactsa KT B COOTBETCTBUM ¢ KPYrOM BBITIOJIHSIEMbIX 3a/1a4.
Marematuueckue 0CHOBBI HHPOPMATHKU

BbIyCKHHUK TOTYYUT BO3MOKHOCTbD:

° MMO3HAKOMUTBCA € TpUMEpaMU MATCMATHYCCKUX MOJEJel W HCIOJb30BaHUEM
KOMIIBKOTCPOB IIPHU UX AHAJIN3EC; TIOHATH CXOACTBA U PA3JIUYINA MCIKIAY MaTeMaTUYECKOH MOJIEIIbIO
00BEKTa M €ro HaTypHOﬁ MOJCIIbIO, MCKIY MaTeMaTH4eCKON MOJeIbIOo 00BCKTa/IBIICHUS U

CJIOBCCHBIM OIMMCAHUCM.
Hcnons3oBanue MporpaMMHBIX CUCTEM U CCPBUCOB

BbImycKHUK Hay4uTCS:



. KJaccu(uupoBaTh (paiiiibl o TUIY M MHBIM MapaMeTpam;

. BBITIOJIHATE OCHOBHBIE omepanuu ¢ (aitlamu (co3aaBarh, COXpaHATh, PEIAKTUPOBATH,

yIAIIATh, apXUBUPOBATH, «PACIIAKOBBIBATHY apXUBHBIE (DAIIIb).

BoinyckHuk oBiazieeT (Kak pe3yjabTaT IPUMEHEHUS IPOrPaMMHBIX CUCTEM U UHTEPHET-CEPBUCOB

B JIaHHOM Kypc€ U BO BCEM 00pa30BaTeIbHOM IIpoliecce):

. HaBBIKAMH PAaOOTHI C KOMIIBIOTEPOM; 3HAHUSMHU, YMEHUSIMHA U HaBBIKAMH, TOCTATOYHBIMU
Ui pabOThl C Pa3IMYHBIMM BHJAMU MPOTPAMMHBIX CUCTEM U HMHTEPHET-CEPBHUCOB ((ailioBbie
MEHEKEPBI, TEKCTOBbIE PEAKTOPbI, JIEKTPOHHbIE TAOIUIBI, Opay3ephl, TOUCKOBBIE CUCTEMBI,
CIIOBApH, AJIEKTPOHHbBIE SHIUKIIONEINH); YMEHHEM ONUCHIBATH PabOTy ATHUX CHUCTEM U CEPBUCOB

C MCIOJIb30BaHUEM COOTBETCTBYIOIIEH TEPMUHOJIOTUH;

. pa3IMYHbBIMU (OpMaMM TMPEACTaBICHUS TAaHHBIX (TaOMUIBI, JUArpaMMbl, TpaQUKd U T.
1L);
. MMO3HAKOMUTCSI € MPOTPAaMMHBIMHM CpEACTBAMM JUIsl PAaOOTHI € ayaMOBU3YaJbHBIMHU

JAHHBIMU ¥ COOTBETCTBYIOIINM MOHSATUHHBIM alllapaToM.
BbInyCKHHMK TOJTYYUT BO3MOKHOCTD (B JAHHOM Kypce M MHOM y4eOHO e TeNbHOCTH):

° IIPAKTUKOBATbCAd B HCIIOJIB30BAHMUW OCHOBHBIX BHJAOB IIPHUKIAJHOTO IIPOIrpaMMHOI0O

obecrieueHus (peIaKTOPbl TEKCTOB, AIEKTPOHHBIE TaOIUIIbI, Opay3epsl U . );

® IIO3HAKOMUTBCA C IIpUMEpaMHU HCIIOJIb30BaHHUA MATEMATUYCCKOIO MOJACIHMPOBAHUSA B

COBPEMCHHOM MHPE;

® MO3HAKOMHUTHCS C IMOCTAHOBKOMU BOIIpoCca O TOM, HACKOJIbKO AOCTOBCpHA IIOJIYYCHHAsA
I/IH(bOpMaI_[I/IH, MOAKPCIUICHA JIM OHa JO0Ka3aTCJIbCTBAMU IMOAJIMHHOCTH (anMep: HaJINn4uc
BHeKTpOHHOﬁ HOI[HI/ICI/I); IMO3HAKOMHUTLCA C BO3MOXHBIMU IIOAXOJaMH K OLOCHKEC TOCTOBCPHOCTHU

uHpopmanuu (IpuMep: CpaBHEHUE TAHHBIX U3 PA3HBIX HCTOYHUKOB);
. MO3HAKOMUTKCS ¢ mpumepaMu ucnoiszoBanusi KT B coBpeMeHHOM MUpE;

° MOJIYYUTh MPCEACTABJICHUA O p060TI/I3I/Ip0BaHHHX YCTpOﬁCTBaX N UX HCIIOJIBb30BAHHWH HaA

MMPOU3BOJACTBC U B HAYYHLIX HUCCICIOBAHUAX.

Texuomorus

Pe3yJ'ILTaTBI, 3ajABJICHHBIC 06pa303aTenLHoﬁ HpOFpaMMOﬁ «TexHomoruss» Mo OJIOKaM

COJICpKAHHUS



q)OpMI/IpOBaHI/IC TEXHOJIOTHICCKOM KYJIbTYpbl W HNPOCKTHO-TCXHOJIOTMYCCKOTO MBIIIJICHUA

oOyuaronuxcs

BeInyckHUK Hay4duTes:

. CJIEIOBaTh TEXHOJIOTHH, B TOM YHUCJIC B IMPOIECCE M3TOTOBICHUS CYOBEKTHBHO HOBOTO
MPOJYKTA;
. OLICHUBATh YCJIOBHS NPUMEHHUMOCTH TEXHOJIOTMHM, B TOM YHCIE€ C MO3ULMUI

9KOJIOTHYSCKOM 3alIUIIEHHOCTH;

. MIPOTHO3UPOBATh MO W3BECTHOM TEXHOJIOTUM BBIXOJbl (XapaKTEPUCTHKH IPOJIYKTa) B
3aBUCHUMOCTH OT M3MEHEHMsI BXOJOB/TIapaMETpPOB/PECYpCOB, IMPOBEPSATh IPOTHO3bI OIBITHO-
JKCIIEPUMEHTAIBHBIM ITyTéM, B TOM 4YHCIIE CaMOCTOSITENIBHO IUIAaHUPYS Takoro poja

SKCIEPUMEHTHI;

. B 3aBUCHUMOCTU OT CHUTyallUM ONTUMHU3UPOBAaTh 0a30Bbl€ TEXHOJIOTUHU (3aTPAaTHOCTh —
KayecTBO), MPOBOAMTH aHAIM3 AallbTEPHATUBHBIX PECYpCOB, COEOUHATH B €AWHBIN IIaH
HECKOJIKO TEXHOJIOTUM ©0e3 WX BHMJIOU3MEHEHMs JUId IOJIydYEHHS CII0KHOCOCTaBHOTO

MaTepUaIBLHOTO WU HHPOPMAIIMOHHOTO MPOJIYKTa;
. MIPOBOJUTH OLIEHKY U UCIBITAHUE TIOJYYEHHOTO MTPOIYKTa;

° IIpOBOAUTH aHaJIn3 HOTpC6HOCTeI>'I B TEX HWIM HHBIX MaTCpHUAJIbHBIX  HIIN

MH(OPMALMOHHBIX MPOIYKTAX;

. OIHMCBHIBATh TEXHOJOTHMUYECKOE PEHICHHE C MOMOIIBI0 TEKCTa, PUCYHKOB, rpaduyecKoro
M300paKeHUS;
. aHAJM3UPOBATh BO3MOXHBIC TEXHOJOTHUECKUE PEIICHHUS, OTIPEACISTh UX TOCTOMHCTBA U

HEJOCTATKHU B KOHTCKCTC 33.I[8.HHOI71 CUTyaluu,

® IpOBOAUTL W aAHAJIM3UPOBATH paspa60TKy W/unu peain3alivuii0 IIPUKIIAJHBIX ITPOCKTOB,
Ipcamnojararomux:
° ONPCACIICHUC XAPAKTCPUCTUK U pa3pa60TKy MaTCprUAJIBHOIO IPOAYKTA, BKIIKOYUAA €TI0

MOJCIUPOBAHUC B HHq)OpMaHHOHHOﬁ cpeae (KOHCTPYKTOpe), BCTpanMBaHHUEC CO3JaHHOT'O

MH(GOPMAIIMOHHOTO MPOYKTa B 33/1aHHYI0 000JIOUKY,

° MU3TOTOBJICHUC I/IH(I)OpMaI_II/IOHHOI"O MMpoAYyKTa IO 3aJaHHOMY aJI'OpUTMY B 3aJJaHHOH

000JI0UKE;



. IPOBOJUTh M AHATU3UPOBATh pa3pabOTKy W/WIM peaTu3alHui0 TEXHOJOTHYECKUX

IMPOCKTOB, MPCAIIoJIararommnx:

— ONTUMM3AIMIO  33JaHHOTO Crocoba  (TEXHOJIOTMH) TONy4eHHsS  TpeOyromerocs

MaTepHAILHOTO MPOAYKTa (TIOCTE ero MPUMEHEHHs B COOCTBEHHOM MPaKTHKE),

— pa3paboTky (KOMOMHHMpOBaHWE, M3MEHEHHE IMapaMeTpoOB W TpeOOBaHUI K pecypcam)

TCXHOJIOTMU IMOJYYCHUS MATCPUAIBHOTO U I/IH(i)OpMaHI/IOHHOFO MpoaAyKTa C 3aJaHHBIMHA

CBOMCTBaMH,;
. MPOBOJUTh M AHAIM3UPOBATh  pa3pabOTKy W/ MM  pealn3aldi0  MPOEKTOB,
MPEIOJIararImnx:

— IUIaHUpOBaHUE (pa3paboTKy) MaTepUalbHOTO MPOJYKTa B COOTBETCTBUHU C 3ajadei

cOOCTBEHHOM JIesATeNIbHOCTH (BKJIOYAsi MOJIEIMPOBaHKE U pa3pabOTKy JOKYMEHTAIUH),

— IJIaHupoBaHue (pa3paboTKy) MaTepHabHOTO TNPOAYKTAa HA OCHOBE CaMOCTOSITENIBHO

MPOBEAEHHBIX UCCIICTIOBAHNI TOTPEONTEHCKUX HHTEPECOB.

BBIHYCKHI/IK IMOJIYYHUT BO3MOKXHOCTb HAYYUTHCA:

. BBIABIITH W (popMyaupoBaTh TpoOieMy, TpeOyIOIIyI0 TEXHOJIOTHYECKOTO
peleHus;
. MOTU(PUIMPOBATH UMEIOIIIUECS TPOJTYKTHI B COOTBETCTBUU c

CUTYaIlMeH/3aKa30M/TIOTPEOHOCThIO/3a1aueit  JACATEIbHOCTH M B COOTBETCTBHHM C  HX

XapaKTCPHUCTUKAMHU p33pa6aTBIBaTB TEXHOJIOTHIO Ha OCHOBE 0a30BOI1 TCXHOJIOTHH,

® TCXHOJIOTU3UPOBATH CBOI OIIBIT, MPCACTABJIATH Ha OCHOBE PCTPOCICKTHUBHOI'O
aHaJIi3a U YHI/I(bI/IKaI_II/II/I ACATCIIBHOCTU OIMMCAHUC B BUJAC HMHCTPYKLIUHU WA TEXHOJOTUYECKOM

KapThl.
1.2.5. IlpeameTHbIe pe3ynbTaThl
IIpoecpammmusie mpebosanus K 3HAHUAM (Pe3YTbMAamvl MeopemuiecKol N0020MoGKU):

° ImpaBujIa 0e30IacHOM pa6OTBI C JJICKTPOHHO-BBIYUCIIUTCIIbBHBIMU MAalllTMHAMU U

cpeacTBaMu I c60pa MPOCTPAHCTBCHHBIX JAHHBIX;
° OCHOBHBIC BUJbI ITPOCTPAHCTBCHHBIX TAHHBIX;

° COCTAaBHBIC YaCTU COBPEMCHHBIX I‘COI/IH(I)OpMaI_II/IOHHLIX CCPBUCOB;



. npodeccuoHaIbHOE MIPOrpaMMHOE obecrieueHue TUTST 00paboTku

IMPOCTPAaHCTBCHHLIX TAHHBIX,

. OCHOBBI M IPHHLIUIIBI a3POCHEMKH;

. OCHOBBl M TIPUHIHMIIBI PabOTHl TJIOOATBHBIX HABUTAIIMOHHBIX CITyTHUKOBBIX
cucrem (I'HCC);

. NpEACTAaBICHUE W  BU3YalNW3alMsl  NPOCTPAHCTBEHHBIX  JAHHBIX  JUIA

HernpohecCHOHANTBHBIX MOJIb30BaTEIECH;

. npuHIUNb 3D-MoaenpoBaHus;
. YCTPOMCTBO COBPEMEHHBIX KapTOrpahpuuecKux CepBUCOB;
. Mpe/ICTaBiIeHHe W BH3yaJM3alusi  MPOCTPAHCTBEHHBIX  JaHHBIX  JUIA

HenpoheCcCHOHATBHBIX T0JIb30BaTEIICH;
. e prupoBaHe KOCMUYECKUX U300paKEeHUI;

. OCHOBBI KapTorpadum.

Ilpoepammmusie mpebosanuss K YMEHUSAM U HABLIKAM (pPe3ylbmamvl NPAKMUYECKOU

Nn0020MOBKU).

® CaMOCTOATCIIBHO pPEIIaTh ITIOCTAaBJIICHHYIO 3aJady, aHAJIHU3Upysa U noz[61/1pa>1

MaTcpuralibl U CPCACTBA IJIA eé PEUICHUA;

® CO3aaBaTb W PACCUUTHIBATDH MOJIETHBIN TIIaH JJIA OECIUIOTHOIO JIETATEIHLHOIO
alrrapara,
® O6pa6aTLIBaTI> aSPOC’LéMKy u noJIy4aTb TOYHBIC OpTO(i)OTOHJ'IaHLI n

ABTOMATHU3HUPOBAHHBIC TpéXMGpHLIe MOACIN MECTHOCTH,

. MoJienupoBaTh 3D-00beKTHI;

. 3alUIATh COOCTBEHHBIE TPOEKTHI;

. BBINOJIHATH OLU(PPOBKY;

. BBITOJIHATH POCTPAHCTBEHHBIN aHAIN3;
. CO3/1aBaTh KapThl;

° CO31aBaThb HpOCTCI‘/’IH_II/IC FCOFpa(I)I/I‘-ICCKI/IC KapThbl pa3JIAYHOr0 COACPIKAHUS;



. MOJEITUPOBATE TeOTpaduIecKie OOBEKTHI U SBJICHUS;

. MPUBOAMUTH NMPUMEPHI MPAKTHUECKOTO UCIIOIb30BaHMs Teorpapuuecknx 3HaHUH B

Pa3JINIHBIX o0JracTsax JACATCIIBHOCTH.

1.3. Cucrema OILIEHKM JOCTH)KEHHUS IUIAHUPYEMBIX pE3YyJIbTaTOB OCBOEHUS OCHOBHOU

00pa30BaTEIILHON MPOrpaMMBbl OCHOBHOTO 001IIero 0Opa3oBaHUs
Buapl koHTpOIIS:
- TPOMEXKYTOYHBIA KOHTPOJIb, TPOBOJUMBIN BO BpEMSI 3aHATHUH;
- UTOTOBBIN KOHTPOJIb, TPOBOIUMBIN TIOCTIE 3aBEpILIEHNUS BCell yueOHOI MporpamMmal.
@DopMBbI TPOBEPKU PE3YIHTATOB:
- HaOroIeHre 3a 00YJaOIIUMHUCS B TIPOIIECCE PaOOTHI;
- UTPHI;
- UHAVBUIYaTbHbIE U KOJUIEKTUBHBIE TBOPUYECKHE PAOOTHI;
- 6ecetbl ¢ 00YUYAIOMUMHUCS ¥ UX POIUTEIISIMHU.
@opMBI IO/IBEICHUS UTOTOB:
- BBIMIOJIHEHUE TIPAKTUYECKUX paboT;
- TECTBHI;
- QHKETHI;
- 3al1UTa IPOEKTA.
Htorosas arTectanus oOy4yaronuxcs NPoBOIUTCS 10 Pe3y/IbTaTaM MOATOTOBKH

U 3al1uTa IIPOCKTa



TeMmaTn4yeckoe mJIaHUPOBaHUE

Ne Bcero
n/no Pazzesibl nporpaMmbl yuebHOT0 Kypca 4acoB
1 | 3HakoMcTBO. TexHUKa 6€30MaCHOCTH. 2
BBoaHoOe 3aHATHE («MeHAA MUP»).
2 | BBeaeHue B reovHQpOpMalMOHHbIE 14 biok 1
TEeXHOJIOTUH.
Keiic 1: «CoBpeMeHHblIe KapThbl, ujiu Kak
onucaTb 3eMJII0?».

2.1. | Heo6x0a¥MMOCTB KapThl B COBpEMEHHOM MHUpE. 2
Cdeprnl npuMeHeHHs, NePCEKTUBDI
VCI0JIb30BAaHUS KapT.

2.2. | BekTopHble JaHHble Ha KapTax. 3HAKOMCTBO C 2
Be6-T'MC.

2.3. | iBeT Kak aTpuOyT KapThl. 2
3HAaKOMCTBO C KapTorpapUu4eCKUMH OHJIalH-
CEpBUCAMU.

2.4. | CBet ¥ 1BeT. PoJib 11BeTa Ha KaprTe. 2

2

2.5 | Kak 3acTaBuUTH 11BE€T paboTaTh Ha ce6s?

2.6 | Co3iaHre KapThl MO MECTHOCTH 2

2.7 | Co3paHue ¥ ny6JyiMKanysa COOCTBEHHOW KapThl. 2

3 | Keiic 2: «'/106a/1bHOE MO3UIUOHUPOBaHUE 8
“Haigu ce6s1 HAa 3eMHOM LIape”».
3.1 | Cuctembl r106a/1bHOTO NO3ULIMOHUPOBAHUA 2
3.2 |TJIOHACC/ GPS, vcnosib30BaHHUe. 2
3.3 | [I[puMeHeHHe CIYTHUKOB AJif 2
NO3ULMOHUPOBAHHUA.
3.4. | Co3gaHue KapTbl UHTEHCUBHOCTH 2
4 | dororpaduu U NaHOPaAMBI. 10 Bbyok 2
Uctopusa ¢potorpaduu. Potorpadus kak 2
4.1. | cnocob M3ydyeHHs1 OKPY Kallllero Mupa.
XapakTepucTHUkHU poToanmnapartos. [losyyeHue 2

4.2. | kauecTBEeHHOro pOTOCHHUMKA.

4.3. | Co3panue chepudeckux naHopam. OCHOBHbIE 2
noHsATUsA. HeobxoiMMoe 060py0BaHUE.

4.4 |.TexHuka Cb€MKHU cpepUdeCKHX TAaHOPaAM 2

pa3JIMYHOM annapaTypoi (kaMmepbl




cMapTdOHOB 6€3 ITATUBOB, U POBbIE
doToanmapaTsl CO ITATUBAMU U T. [1.).

4.5

Co3maHue cheprUyeCcKUX MaHopaMm

OcHoBbI a3podoTocbEMKU. [I[puMeHeHH e
BAC (6ecnu/IOTHBIX aBUALlMOHHBIX CUCTEM) B
aspodoTocbémke (Keiic 3.1:«/lig yero Ha
CaMOM JieJie Hy>KeH 0eCIIUJIOTHbIN

JleTaTe JIbHBIM annapar?»).

16

bJsiok 3

5.1.

doTorpamMmmeTpud U e€ BIAMAHNUE HA
COBpPEeMEeHHBIW MUP.

CueHapy¥ CbEMKHU 00'bEKTOB JJIsd
nocJeyolero NoCTPOeHUs UX B TPEXMEPHOM
BHU/IE.

5.2

[IpyHIUI TIOCTPOEHUA TPEXMEPHOTO
M300pakeHUs1 Ha KoMnbloTepe. PaboTa B
doTorpammeTrpuyeckoM [10 —
AgisoftPhotoScan niu aHa/soru4HoOM.
O6paboTKa OTCHATOTO MaTepuaJa.

5.3

BecnuyiioTHUK B reonHpopMaTUKe. YCTPOHCTBO
Y IpYMEeHEeHHe JIPOHa.

5.4.

Texuundyeckue ocooeHHoctu BIIJIA.
[TunorupoBanue BIIJIA

5.5.

Ucnosib30BaHMe OeCTUJIOTHHKA JJIS CbEMKHU
MECTHOCTH.

5.6.

Bo3Hukarouide npo6/ieMbl npu co3gaHuu 3D-
Mozese. Cnoco6bl peJakTUPOBAHUS
TPEXMEPHBIX MOJIeJIeN.

5.7.

TexHoMOTMU IPOTOTUNIMPOBAHUSA. Y CTPONCTBA
JIJIs1 BOCCO3/IaHUS TPEXMEPHBIX MO/JiesIel.
Pa6oTa c 3D-nnpuHTEpPOM.

5.8.

dusnveckue U XMMHU4YECKHUE CBOMCTBA
IJ1acTUKa AJa 3D-npuHTepa. [leyatb
TPEXMEPHOHW MOJIEJIH IIKOJIBL.

Keiic 3.2: «U3MeHeHHUe cpebl BOKPYT
LIKOJIbI»

10

6.1

Pa6oTa B 10 fJ151 pyyHOrO TPEXMEPHOTO
MoaearpoBanus —SketchUp uiun
aHAJIOTUYHOM.

6.2

JKCNOPTHUPOBAHUE TPEXMEPHBIX GANUIOB.
[IpoekTHpoBaHUE COGCTBEHHOMU CIIEHBI.

6.3

[IpoekTHpOBaHUE COGCTBEHHOMU CLIEHBI.

baok 4



6.4. | IleyaTb Mozenu Ha 3D-npuHTEpE. 2
OdopmiieHrEe TpEXMePHOU BellleCTBEHHOU
MOJIEJIU.
6.5 OdopmiieHHEe TPEXMEPHOU BellleCTBEHHOU 2
MOJIEJIU.
7 [TogroToBKa 3alidThl NPOEKTA. 3
8 3auyTa NpoeKTOB. 3
3akJ/ounTeNbHOe 3aHATHe. [loBejeHne 2
9 HUTOTOB paboThl. [ls1aHbl 0 fOpabOTKe.
68
HUToro:
2.2.1. O0mue moyoKeHus
HporpaMMa «FCOI/IH(I)OpMaI_II/IOHHBIC TCXHOJIOTUN», ABJIASACH HeO6XO,Z[I/IMBIM

KOMIIOHCHTOM 061].[61" (&) 06p8.30BaHI/I$I BCEX 06yqa}0mnxc;1, npeaocCTaBjsCT UM BO3MOKHOCTH



MPUMEHSATH Ha MIPAKTUKE 3HAHUS OCHOB HayK. [Iporpamma siBiseTcsi paKTHUECKH eTMHCTBEHHBIM
IIKOJIBHBIM  YU4EOHBIM KypCOM, OTP@XKaIOUIMM B CBOEM COACP)KAaHUU OOLIME MPUHIUIIBI
npeoOpasyronieil JesTeIbHOCTH 4YellOBeKa M BCE aCHeKThl MaTepHaabHON KylnbTypbl. Kypc
HaIpaBJIEH HA OBJIaJICHUE 00Y4aIOIMMHUCA HAaBbIKAMU KOHKPETHON MpeAMETHO-TIpeoOpa3yroleit
JEeSITEIbHOCTH, CO3/JaHHUE HOBBIX LIEHHOCTEW, 4TO, HECOMHEHHO, COOTBETCTBYET MOTPEOHOCTAM
pa3BuTHs obmecTBa. B pamkax «TeXHOJIOTHNY MPOUCXOAUT 3HAKOMCTBO C MHPOM INpodeccHii u
opueHTalus oOyyaroumxcss Ha pabdoTy B pa3iMuHbIX cepax OOILIECTBEHHOI'O MPOU3BOJICTBA.
Tem cambIM oOecnieunmBaeTcs IPEEMCTBEHHOCTh IIepexojia oOydaromuxcs OT oOOIIero K

npodeccrnoHaibHOMY 00pa30BaHUIO U TPYJAOBOU JESITEIbHOCTH.

[Mporpamma npeamera «Texnomorus» obecriednBaeT (OPMHUPOBAHUE y OOYJAIOLTHXCS
TEXHOJIOTUYECKOr0 MBIIUIEHHUA. CXeMa TEXHOJIOTHYECKOT0 MBIIIIICHHUS (HOTpe6HOCTI) — OCJIb —
croco0 — pe3ynbTaT) MO3BOJIAET HAaHOOJIee OPraHMYHO peliaTh 3a7adyd YCTAaHOBJICHHS CBSI3ed
Mexay oOpa3oBaTelIbHbIM M KU3HEHHBIM MPOCTPAHCTBOM, 00pa30BaTEIbHBIMU pe3yJIbTaTaMH,
IMOJYYCHHBIMU IIPpU HU3YUYCHHUH PaA3JINYHBIX MMPEAMCTHBIX O6HaCTeI>'I, a TaKkKe COOCTBEHHBIMU
o0pa3oBaTe/IbHBIMM  pe3ylibTaTaMU (3HAHUSAMHU, YMEHUSIMH, YHUBEPCAJIbHBIMH Y4E€OHBIMU
JNCUCTBUSIMU M T. 1I.) W JKU3HCHHBIMH 3amadamMu. Kpome TOro, cxema TEXHOJIOTHYECKOTO
MBIIUICHUST TI03BOJISIET BBOJUTH B OOpA30BaTENbHBIN IPOIECC CUTYaI[UH, JAIONIME OIIBIT
MPUHATHUS TParMaTHYHBIX PEIICHH HAa OCHOBE COOCTBEHHBIX OOpa3oBaTEIbHBIX PE3YNIHTATOB,
HauMHAs OT peIHICHUs OBITOBBIX BOMPOCOB M 3aKaHYMBAs pEIICHUEM O HaIPaBICHHUIX
MPOJIOJDKEHHST 00pa30BaHus, IOCTPOCHHEM KapbePHBIX M KM3HCHHBIX IUIAaHOB. TakuMm oOpasom,
nporpamma  «['eomH(popMaTHka»y TO3BOJSAET CHOPMUPOBATH Yy OOYYAIOIIUXCS pecype
MPAKTUYECKUX YMEHHH M OIbITa, HEOOXOMUMBIX Ui PAa3yMHON OpraHu3alii COOCTBEHHOM
KU3HU; CO3MAET YCJIOBUS JUIS Pa3BUTHUS HMHUIMATUBHOCTH, H300pETATEIBHOCTH, THOKOCTH

MBIITJICHHA.

Y4eOHO-BOCIIUTATENBHBIN TpolLleCC HampaBieH Ha (QOPMUPOBAHHE U  pPa3BUTHE
Pa3IMYHBIX CTOPOH 0OYUaIOLIUXCA, CBSI3aHHBIX C pealin3alnell Kak X COOCTBEHHBIX UHTEPECOB,
TaKk ¥ MHTEPECOB OKpyxkaromiero mupa. [Ipu 3TomMm ruOGKocTh mporpamMmbl MO3BOJIIET BOBJIECUYb
oOyyaronmxcs ¢ pa3IuyHbIMU CIIOCOOHOCTAMU. bonbioit 00bEM MPOEKTHBIX PaboOT MO3BOJISAET
y4eCTh MHTEPEChl U OCOOCHHOCTH JHUYHOCTH KaXKIOTO oOydarolerocs. 3aHATHS OCHOBaHBI Ha
JTUYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJOTHUSX OOy4YeHHs, a TaKKe CHCTEMHO-AESITeITbHOCTHOM

MeToJie 00yUeHHUS.

I[aHHaSI nporpamMma mnpeamnojaract BapHaTHBHBIﬁ Ioaxod, TakKk KakK B 3aBUCHUMOCTHU OT
O6yanOHICFOC${ MO3BOJIACT YBCIUYNUTH UJIN YMCHBIUIUTDH 00BEM TOM MM MHOM TEMBI, B TOM YHUCJIC

" CJIIOKHOCTD, a TaKKC MOPSAAOK MPOBCACHUSA 3aHSATHIA.



2.2.2. OcHOBHOE coJiep)KaHue YIeOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHUs

Ha mnpotrsbkenunm Kypca IporpaMMbl OOydaroluecsi IO3HAKOMSATCS C pa3iIMuHbIMU
reoMH(pOPMALMOHHBIMU CHCTEMaMH, Y3HAIOT, B KAaKUX 00J1aCTAX MPUMEHSETCA TeOnH(POpPMAaTHKA,
KaKHe 3aJjaud MOXET pellaTh, a TaKKe CMOIYT CaMU INPUMEHSTh €€ B CBOEH IOBCEIHEBHOM
xu3HU. OOydaronuecs 0a30BO yCBOSAT NPUHIMI TMO3WIMOHUpoBaHus ¢ mnomomsio ['HCC.
VY3HaT, KaKk MOXHO OpraHM30BaTh COOp CIIyTHUKOBBIX JAHHBIX, KaK OHU IPEJICTaBIISIIOTCS B
TEKCTOBOM BHUJIE M KaK UX MOYKHO BU3yallU3UpOBaTh. B pamkax rnporpamMmsl BEIOEPYT IPOEKTHOE
HalpaBJIeHHWE, HaydaTcs CTaBUTh 3ajJjaud, UCCIE0oBaTh NpoOJIeMaTHKy, IUIAHUPOBATh BEACHUE

MPOEKTa ¥ TPAMOTHO PACHPEEATh POJIU BHYTPH KOMaH/IbI.

OOyuaromyecss CMOTYT IIO3HAKOMUTBCS C MCTOpPUEH TpPUMEHEHHs] OeCIUIOTHBIX
JIeTaTeJIbHBIX aNlapaToB. Y3HAIOT O COBPEMEHHBIXOECITMIIOTHUKAX, CMOTYT PELIUTh pa3InyHbIe
3aJ1a4uM C UX MOMOIIbIO0. Y3HAIOT TaKKe U 00 OCHOBHOM YCTPONCTBE COBPEMEHHBIX OECITMIIOTHBIX
cucteM. OOyyaromuecsi y3HAIOT, KaKk CO3/MaéTcsl MOJETHOE 3aJaHue i OecnuiaoTHHKOB. Kax
MPOM3BOJIUTCS 3amyCcK W JanbHeimmas chéMka ¢ momompbio BAC. A Takke moyiydar Takue

pe3ynbTaThl ChEMKHU, Kak OpTO(OTOIUIaH U TPEXMEPHbIE MOJIEIH.

OO6yuatomuecss ~ yray0aTcss B TEXHOJOTUIO  OOpaOOTKM  TEOJAaHHBIX  MYTEM
ABTOMATH3UPOBAHHOTO MOJICIMPOBAaHMSI OOBEKTOB MeCTHOCTH. (CaMOCTOSTENBHO CMOTYT

BBINOJIHUTh ChEMKY MECTHOCTH 10 TIOJIETHOMY 3aganuto. Cozgaayt 3D-mozaenu.

OOyyaromuecs 03HAKOMSTCS C Pa3IUYHBIMU YCTPOWCTBAMU MTPOTOTUNIMPOBAHUS. Y3HAIOT
oOuie MpUHLUIBL pabOThl YCTPOMCTB, chepbl UX MPUMEHEHUS U TMPOJYKTHl JESATEIbHOCTH
JaHHBIX YCTpoMcTB. OOyuaromiyecss HaydaTcsl TOTOBUTH 3D-Mozenu i medyatd ¢ MOMOIUIBIO
9KCIOpTa JaHHBIX. JIOMOJHAT MOAENU IO AAHHBIM a’pO(OTOCHEMKU C IMOMOIIBIO PYYHOTO

MOACIINPOBAHUA. HpI/IMeHHT YCTpOﬁCTBa JJI IPOTOTUITMPOBAHUA IJIA 1I€YaTHU 3aJaHUA.

OOyuaromuecs u3y4aT OCHOBBI B OAr0oTOBKe mpe3eHTanuu. Co3nanyt e€. [loarotossres

K MPEICTaBICHUIO peaJn30BaHHOrO mpoTotumna. [IpeacraBsaT ero, 3amuiias mpoeKT.
3.1. IlpumepHbIit y4eOHBIH MJIaH OCHOBHOTO 00IIEro 00pa3oBaHus

3.1.1. [IpumepHsbIil KaneHapHbIi yueOHbli rpaduk Ha 2019/2020 yueOHbIi rox

Ilepuon o0yuenuss — CeHTIOPb-Maii.
KosauuyecTBo yueOHbIX Heaeab — 34

KounyecTBo yacoB — 68



Pexxum npoBeaeHus 3aHATHI: 2 paza B HEJEIIO.

[IpazguuuHble M BBIXOAHbIE JHU (IO MPOU3BOACTBEHHOMY KaJE€HIApI0 IpPH IATHIHEBHOU

paboueii Henene):

KanukyisapHsli nepuon:

No [ Mecsn ®opma Kou- Tema 3ansTHS dopma KOHTPOJIS
n/m 3aHATUSL | BO
JacoB
13 Baok 1
1 CeHts0pb JUTIP 2 3HaAKOMCTBO. Texuuka | becena
0€30MacHOCTH. BBoanoe

3anstue (Menss mup+).

2 CeHts0pb JUTIP 2 HeoO6xomumocts  kapThl B | becena
coBpemenHom wmupe. Coepsr
NPUMCHCHHS, IEPCIICKTHBBI
UCIIOJIb30BaHUS KapT.

3 CeHts0pb JUTIP 2 BekTopHbie JTAaHHBIE Ha | becena
KapTax. 3HAaKOMCTBO C BeO-
I'MC. IIBer kak atpuOyr
KapThl. 3HAKOMCTBO c
KapTorpapuuecKuMH OHJIaiH-
CEPBHCAMH.

4 CeHTs0pb JUTIP 1 Cser u nset. Poiup nBera Ha | becena
kapte. Kak 3acTaBuTh 1BET
paboTaTh Ha cebs?

5 OxTs16pB JUTIP 2 Coznanue u  mybOnukauus | JlemoHcTpanus
COOCTBEHHOM KapThl. pelIeHus Kelca




6 OxTs16pB JUTIP 2 Cucremsl riobanbHoro | becena
NO3UIIMOHUPOBAHUSI.

7 OxTs10pB JUTIP 2 [Ipumenenue cnyrHukoB Juis | JleMoHcTpauus
O3UIIMOHUPOBAHUSI. pemeHus Kerica

16 Baok 2

8 OxkTs10pB JI/TIP 1 Ucrtopus dotorpaduu. | becena
®ortorpaduss kak  crnocod
U3yUCHHS OKPYXKAFOIIEro
MUpa.

9 Hos6pn JI/TIP 2 XapakTeprucTUKH becena
dotoanmaparos. IlomyueHnue
KaueCTBEHHOTO ()OTOCHHUMKA.

10 [ Hos6pn JI/TIP 2 Cosnanue chepuueckux | becena
naHopam. OcHoBHbIE
MOHSTHSL. Heo0xomumoe
00opynoBaHue. Texnuka
CHEMKHU chepuueckux
naHopam pa3IMYHOM
anmnapaTrypoi.

11 | Hos6pb JUITP 4 Co3pnanue chepuueckux | TectupoBanue
ITIAHOPAaM. CuiuBka
HOJy4eHHBIX  (oTorpaduil.
Koppexuus U peTyib
HaHOopaM.

12 | Jexabpn JUTIP 1 ®ororpammerpus  u  ee | becena

BIUSHUE Ha COBPEMEHHBIN
MHUp.




13 | Hexabpn JI/TIP 2 Cuenapun cbeMkH 00BEKTOB | becena
IE MOCTIeIYIOIIEeTO
MOCTPOCHHUS 170'¢ B
TPEXMEPHOM BUJIC.

14 | dexabpp JUTIP 4 [punun noctpoenus | becena
TPEXMEPHOTO  M300pakKeHUs
Ha KommbloTepe. Pabora B
doTorpammerpudeckom [10 -
AgisoftMetashape W
AQHAJIOTUYHOM. O6paboTka
OTCHSTOTO MaTepHara.

16 Baok 3

15 | JIexaOpb JUTIP 2 Becrmimorauk B | Becema
reonHpopMaTHKe.
YCTpolCTBO W NpPUMEHEHHE
JpOHa.

16 | SuBapp JUTIP 2 Texunueckue ocobenHoctH | becena
BIJIA.

17 | SIuBapsb- JI/TIP 6 [TunotupoBanue BITJIA. TectupoBanue

®eBpaib

18 | derpanb JI/TIP 6 Hcnons3oBanue JemoHcTparms
OeCrUIOTHUKA [UIsl CHEMKH | perieHus keiica
MECTHOCTH.

23 Baok 4




19

Mapt

JUTIP

Boznukaronme  mpo6iaembl
npu co3gaHuu 3D-monenei.
CriocoObl  peakTUpOBaHUS
TPEXMEPHBIX MOJIEIEH.

Bbecena

20

Mapt

JUTIP

Texnonoruu
MPOTOTUITUPOBAHUSL.
VYcerpoiicTBa 1711 BOCCO3JaHUS
TPEXMEPHBIX MO/IETIEN.
Pabota ¢ 3D-npunTepom.

Bbecena

21

Mapt

JU/TIP

DuU3nYecKue M XUMHUYECKHUE
CBoiicTBa Iiactuka ansa 3D-
TIpUHTEpPA. [Teuats
TPEXMEPHON MOJIETHU IIKOJIBI.

TectupoBanue

22

Maprt

JI/TIP

Pa6ora B IIO mns pydsHOro
TPEXMEPHOTO
moenupoBanus — ScetchUP
WJIM aHAJIOTHYHOM.

becena

23

Arnpenb

J/TIP

DKCOPTUPOBAHUE
TPEXMEPHBIX daitnos.
IIpoekTupoBanue
COOCTBEHHO! CIICHBI.

becena

24

Arnpenb

JU/TIP

Ilewatr wmomenu Ha 3D-
IIPUHTEDE. Odopmnenue
TPEXMEPHOU  BEIIECTBEHHOU
MO/JIETH.

becena

25

Man

I1P

IToaroroBka 3aIlIUThI
IMPOCKTA.




26 | Maii 1P 2 3amuTa IpoeKTOB. JemoHcTpanus
pEeLIEHHs KEMCOB

27 | Mait JI/TIP 2 3aKIIOYUTEIbHOE  3aHsTHE.
[TonBenenne UTOTOB PabOTHI.
[Tnaner mo qopadoTke.

3.2. Cucrema ycinoBull peaian3aliii OCHOBHOM 00111e00pa30BaTeIbHON IPOrpaMMBbl

3.2.1. Omnucanue KaapoBBIX YCIOBUW peain3allid OCHOBHOW 00pa3oBaTEIbHONW MPOTPaMMBI

OCHOBHOTO 00111eT0 00pa3oBaHus (ONMMCAHUE KOMITIETCHIIMM HAaCTaBHUKA)

HacraBuuk nporpammsl «I'eonHpopmMaTHKa) pabOTaeT Ha CTHIKE CaAMbIX aKTyalbHBIX 3HAaHUH IO
HAIpPAaBJICHUIO T'EONPOCTPAHCTBEHHBIX TEXHOJIOTHM, a TakKe T'€HEePUpPYeT HOBBIC MOIXOAbI U
pelIeHus, BOIJIONasl X B pealibHble MPOeKThl. HacTaBHUK SBJISETCS TPAMOTHBIM CHELMATUCTOM
B 00J1acTU reorH(POPMALIMOHHBIX CUCTEM, CIEAUT 332 HOBOCTSMHU CBOEH OTpACiH, U3ydaeT HOBbBIE
texHojoruu. O6magaeT HaBbIKAMH IPOEKTHOM JEATEIbHOCTH, BHEPSS €€ MPHUHIIUIIBI B TPOLIECC

oOyueHusl.

HacrtaBuuk B paBHOﬁ CTCIICHHU 06J1az[aeT KaK CHUCTCMHOCTBIO MBIIUICHUA, TdK W OYXOM
TBOPYCCTBA, MO6I/IJ'ICH, yMmeeT pa6OTaTB B KOMAH/JAC, KPUTUUYCCKU MBICIINTb, aHAJIU3UPOBATH H
O606H_[aTb OIIBIT, TCHEPUPOBATH HOBOC, YMECT CTABUTH 3aa4U U PCHIATh UX, a TAKKC pa6OTaTL B
YCIOBHUAX HeOHpe,[[eJ'IéHHOCTI/I H B paMKax HpOCKTHOfI napaaurMaol. ITommumMmo 9TOI'0, HACTaBHUK

O6J'Ia,[[aeT MeJarort4eCKom XapPI3M01>i.

4. Coaep:xaHue Kypca

OcHoBHBIE pa3ae/ibl IPOrpaMMbl Y4eOHOI0 Kypca



1) BBenenne B 0CHOBBI FeOI/IHq)OpMaIII/IOHHbIX CUCTEM U NMPOCTPAHCTBCHHBIX JTaHHBbIX.

OOyuaromuecss TO3HAKOMSATCS C PA3JIUYHBIMA  COBPEMEHHBIMH T'€OMH(OPMAITMOHHBIMU
crUCTeMaMH. Y3HAIOT, B KaKUX 00JacTAX MPUMEHSETCS TeOMH(POPMATHKA, KaKUe 3aJ1a4d MOXKET

peniaTh, a TaKkKe Kak 00yJarongecs MOTyT CaMy MMPUMEHSITH €€ B CBOCH MMOBCETHEBHOM JKU3HM.
2) Ypok padorsl ¢c [JIOHACC.

OOyuaromuecs 6a30BO YCBOSIT MPUHIUN mo3unnoHupoBanus ¢ momomeo 'HCC. Y3HarT, Kak
MOKHO OpraHHu30BaThb C60p CITYTHUKOBBIX OTAaHHBIX, KaK OHU HPCACTABIAIOTCA B TCKCTOBOM BUJC

" KaK UX MOXHO BU3YAJIIM3UPOBATD.
3) BpIGOp MPOEKTHOr0 HANMpaBJeHHs U pacnpeaeeHne poJieii.

Bei6op mnpoextHoro Hampasinenus. IlocraHoBka 3amauu. VccnemoBanue mpoOIeMaTHKY.

[InanmpoBanue npoekra. Pacnpenenenue pomnei.
4) ¥YcrpoiicTBO M NpUMeHeHHe 0eCMIOTHHKOB.

Obyuaromuecs no3HakomsTcs ¢ ucropuei npumenenuss bAC. Y3unaior o coBpemennsix BAC,
KaKM€ 3aJa4d MOYKHO peIlaTh C MX IIOMOINBIO. Y3HAIOT TAaKKe€ OCHOBHOE YCTPOMCTBO

coBpemeHHbIX BAC.
5) OcCHOBBI CHEMKH ¢ 0€CTMIOTHHKOB.

OO6yuaromuecs y3HarT, Kak co3naércs nonérnoe 3ananue a1 bAC. Kak npousBoauTcs 3amyck
U JanpHeumas chéMka ¢ nmoMouipio bAC. A Takxke Kakue pe3ysbTaTbl MOKHO MOJYYHTh U Kak

3TO caenath (moaydeHue oprooToriaHa u TpEXMEPHOM MOJEIN).
6) Yriay06uénHoe H3ydyeHHe TEXHOJIOTHiT 00padOTKH reoJaHHbIX.
ABTOMaTH3UPOBAHHOE MOJEITUPOBAHNE OOBEKTOB MECTHOCTH ¢ TToMoIbio AgisoftPhotoScan.
7) C0op reogaHHbIX.
AspodoTochéMKa, BBIMOTHEHUE CHEMKU MECTHOCTH 110 TOJIETHOMY 3a/IaHUIO.
8) O0pa6oTKa U aHAJIU3 re0IaHHbIX.
Coznanne 3D-monenei.

9) HM3yueHue ycTpoiicTBa 1J151 MPOTOTHNHPOBAHUSI.



O3HakOMJIEHHE C YCTPONCTBAMHU MPOTOTHIMPOBAHUS, MPEIOCTABICHHBIMH OOYyJarOIIHMCS.
OOyyaromuecs y3HaIOT 00ITUe MPUHITUIBI PAOOTHI YCTPONCTB, a TAKXKE KOT/1a OHU MPUMEHSIOTCS

U 4TO C UX MOMOIIBIO MOKHO HIOJTYyIUTb.
10) loaroTroBKa JaHHBIX /ISl yCTPOICTBA MPOTOTUNHPOBAHUSI.

[ToaroroBka 3D-mojenei, 3KCIOPT TaHHBIX, TOArOTOBKA 33/1aHUM IO MEeYaTH.
11) lIpoToTHNIMpPOBaHHE.

[Ipumenenue yctpoiicTB npotoTunupoBanus (3D-npunTep).
12) IlocTpoeHne MPOCTPAHCTBEHHBIX CIEH.

JlononHeHne Mojieneld Mo AaHHBIM a3po(OTOCHEMKU C MOMOIIBI0 PYYHOTO MOJECIUPOBAHUS U

MOJITOTOBKA K MEYaTH Ha YCTPOUCTBAX MPOTOTHITUPOBAHUSL.
13) IloaroroBKa npe3eHTaINMIA.

N3ydyenne ocHOB B mnoarotoBke mnpezeHTauuu. Co3manue mnpeseHtanmu. [loarotoBka k

NPE/ICTABJICHHUIO PEaTM30BAHHOTO MPOTOTHIIA.
14) 3amuTa NpoeKToB.

[IpencraBnenne pearTn30BaHHOTO MPOTOTHIIA.



TeMaTH4yecKoe IJIaHUPOBaHUE

No Bcero
/1 Paznenbl mporpammbl yaeOHOTO Kypca 4acoB
1 | 3nakomcrBo. Texnnka 6e3onacHOCTH. 2
BBoaHnoe 3ansitue («MeHsist MUP»).
2 | BBenenue B reouH()OpMaHOHHbIE TEXHOJIOTHH. 14 baoxk 1
Keiic 1: «CoBpemennble kapThl, niin Kak onucartb
3emunro ?».
2.1. | HeoOxoamMocTb KapThl B coBpeMeHHOM Mupe. Chepbl 2
MPUMEHEHWsI, IEPCIEKTHBHI HCIIOJIb30BaHUS KapT.
2.2. | BekropHble nanHbie Ha KapTax. 3HakoMcTBO ¢ Beo-I'1C. 2
2.3. | LiBer xak aTpuOyT KapThI. 2
3HAKOMCTBO C KapTorpaduyeCKUMH OHJIAITH-CEPBUCAMU.
2.4. Cgert u uBet. Posb 11BeTa Ha Kapre. 2
2
2.5 Kax 3actaButh 11BeT paboTaTh Ha ceOs?
2.6 Co3naHue KapThl MO MECTHOCTH 2
2.7 Coznanue u nmyOnukanusi CoOOCTBEHHOM KapThl. 2
3 | Keiic 2: «I'nodanbHoe no3unuonnpoanue “Haiigu 8
ce0sl HA 3eMHOM HIape”».
3.1 Cucremsl MI00ATBHOTO TMTO3UITHOHUPOBAHUS 2
3.2 | IJIOHACC/ GPS, ucnons3oBanue.
3.3 | [IpuMeHeHne CITyTHUKOB ISl TTO3UITMOHUPOBAHUSI. 2
3.4. | Co3manue KapThl HHTEHCUBHOCTH 2
4 | ®oTorpaduu U NAHOPAMBI. 10 Baok 2
Hcropus dpotorpaduu. dotorpadus kak criocod u3ydeHus 2
4.1 OKPY>KaIOILIEr0 MUPA.
Xapaktepuctuku (otoanmnapatos. [lomyuenue 2
4.2. | KaueCTBEHHOTO ()OTOCHUMKA.
4.3. Coznanue chepuyeckux naHopam. OCHOBHBIE TOHSTHSL. 2
Heob6xonumoe o6opynoBanue.
4.4 . TexHuka cb€MKHU chepruecKux NaHOpaM pa3IudHOM 2
anmaparypoi (kamepbl cMapT(hOHOB 0e3 ITaTHBOB,
1u¢poBsle (GoToANNapaTsl CO MTATUBAMU U T. 11.).
4.5 Co3naHue cepruuecKkux naHopam 2




OcHoBbl 2a3podorocbémku. [Ipumenenne BAC
(becnMIOTHBIX ABUAIIMOHHBIX CHCTEM) B
aspodorocnémre (Keiic 3.1:«/last uero Ha camom pese
HY’KeH 0eCNIWJIOTHBIN JleTaTe/IbHbIN anmapar?»).

16

Baok 3

5.1

doTorpammeTpus U €€ BIMSHUE HA COBPEMEHHBIN MUD.
Crenapuu cb€MKH 00BEKTOB IS TTOCIIETYIOIIETO
IIOCTPOCHHUSI UX B TPEXMEPHOM BHJIE.

5.2

[TpuHIIMT TOCTPOEHUS TPEXMEPHOTO N300paKEHHS HA
koMbtoTepe. Padota B poTorpammerpuueckom [10 —
AgisoftPhotoScan unu ananormunom. O0padboTka
OTCHSITOTO MaTepuana.

5.3

becniunotHuk B reonndopmaruke. Y cTpoicTBO 1
MIPUMEHEHHE APOHA.

5.4.

Texunueckue ocodenroctu BITJIA.
[Tunotuposanue BITJTA

5.5.

Hcnonp3oBanne OeCIMIOTHHKA I ChbEMKHA MECTHOCTH.

5.6.

Bo3snukarorue npo6iemsl ipu co3aannu 3D-Moaenei.
CriocoObl peJakTHPOBAHUS TPEXMEPHBIX MOJICIICH.

5.7.

TexHonoruu NpOTOTUNHPOBAHUSA. Y CTPOMCTBA IS
BOCCO3/IaHMsI TPEXMEPHBIX Mojaeneit. Pabora ¢ 3D-
MIPUHTEPOM.

5.8.

dusnyeckye U XUMHUYECKHE CBOMCTBA IIACTHKA U1 3D-
npuntepa. [ledats TpEXMEPHON MOJEIH IIKOJIBI.

Keiic 3.2: «M3MeHeHMe cpelibl BOKPYT HIKOJIbD)
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6.1

Pa6ota B I1O mist pydHOTO TPEXMEPHOTO MOICTUPOBAHMS
—SketchUp unu aHaJI0THIHOM.

6.2

DKcnopTUpoBaHUe TPEXMEPHBIX ¢aitnoB. [IpoexTupoBanue
cOOCTBEHHOI! CLICHBI.

6.3

MpoeKTMpoBaHMe COBCTBEHHOM CLLEHbI.

6.4.

[Teuats Mogenu Ha 3D-nipuHTEpe. OdopMmneHUe
TPEXMEPHOM BEMIECTBEHHON MOJICIIH.

Odopmnenne TpEXMepHON BEIIECTBEHHON MO/IEIH.

IToaroTroBka 3amuThl IMPpOCKTA.

3aIJ_[I/ITa ITPOCKTOB.

3axnmounTenbHoe 3anaTue. [loaseneHre nToroB paboThI.
[Tnansl o qopaboTke.

NlWlIW N

Hroro:

Baox 4




Keiicbl, BXoaAwme
B Nporpammy

KpaTkoe coaepkaHue

Keitc 1. CoBpemeHHble
KapTbl, nan Kak onucatb
3emnio?

Keic 3HaKOMUT 06y4YatoLLMXCA C Pa3HOBUAHOCTAMM AaHHbIX. Pewasn
33434y Keica, obyyatowmeca NpoxoaaT cnepytowme TeMaTUKKU: KapTbl U
OCHOBbI MX POPMUPOBAHUNS; U3yHEHME YCIOBHBIX 3HAKOB M NPUHLMUMNOB UX
OTOBparkeHUs Ha KapTe; CUCTEMbI KOOPAMHAT M NPOEKLMUIA KapT, UX
OCHOBHbIE XapaKTePUCTUKMN U BO3MOXKHOCTU NPUMEHEHMA; MaclwiTab v ap.
BCMOMOraTe/IbHble MHCTPYMEHTbI OPMUPOBAHMA KapTbl.

Keitc 2. FnobanbHoe
nosuumnoHnpoBaHue «Haligm
cebs Ha 3eMHOM Lape».

HecmoTps Ha T, YTO HAaBUraTOPbI M CMOPTUBHbIE TPEKEPbI CTann
HEOTbEeMIEMOW YaCTbIO HaLIEN }KU3HWU, MAJI0 KTO 3HAET NPUHLLMM UX
paboTtbl. Mpoias kelc, obyyatolwmecs ysHawoT npo IMTOHACC/GPS —
NPMHLMNbI PaboTbl, UCTOPUIO, COBPEMEHHbBIE CUCTEMbI, TPUMEHEHME.
MpumeHeHWe norrepoB. Busyanmsaumsa TEKCTOBbIX AaHHbIX Ha KapTe.
Co3faHue KapTbl MUHTEHCUBHOCTY.

Keic 3.1. AspodoTocbémKa.
«[nsA yero Ha camom gene
Hy»XeH 6ecnunoTHbIN
NeTaTesIbHbIM annapaT?».

Keic 3.2. U3ameHeHue cpeapbl
BOKpPYT LIKOJIbI.

O6bEMHbINM Kelic, KOToPbI MO3BOANUT 06YYaOLWMMCAOCBOUTL MOJIHYIO
TEXHO/IOTMYECKYIO LLENOYKY, MCNO/Ib3YEMYHO KOMMEPYECKMMMU
KOMMNaHUAMM. YCTPOICTBO U NPUHUMMbI GYHKLMOHUpOoBaHUA BMJA,
OcHoBbI $OTO- 1 BUAEOCHEMKN U NPUHUMNOB Nepesadm MHGopMaLumum ¢
BMNNA, obpaboTka gaHHbIX ¢ BIMJ/1A.

MpoponxkeHue Kenca 3.1. Obyyatowmecs, UMen B CBOEM PaCcnopPANKEHUN
3NEeKTPOHHYI0 3D-moAeb WKObI, NPOSOKAT BHOCUTb U3MEHEHUSA B

NPOAYKT C Lebto 6baaroycTpoiicTea panoHa. ObyyatowpmecanpoaoiKawT
COBEpPLUEHCTBOBATb CBOWN HaBblK 3D-mMo4e/MpoBaHuMsA, 3aBepLLAn NPOEKT.

4.2.4.

MaTepI/IaJIBHO -TCXHUYCCKUC

yCJIOBUA  pealin3daliluv OCHOBHOH O6p330BaTeHBHOf/’I

porpaMmal (HO CyTH, 06T>CHI/IHGHI/IG BCCX pECypCOB, NPOIIMCAHHBIX B Keﬁcax)

Cnucok obopyaoBaHus

Ne n/n HanmeHoBaHue | KpaTKue TexHu4YecKme XxapaKTepucTuKun En. uam. Kon-so
1 | KomnbloTepHbi Knacc UKT
1.1. MY (npuHTep, cKaHep, Konup) MuHUManbHble: dopmat A4, nasepHbii, WwT.




1.2

HoyTbyK HacTaBHMKa ¢
npeaycTaHoBNEHHOWN OMepaLnMoHHON
cuMcTemomn, oGUCHbIM NPOrPaMMHbIM
obecneyeHvem

HoyTbyk:

npov3BOAMTENbHOCTbL NpoLeccopa (no
Tecty PassMark — CPU BenchMark
http://www.cpubenchmark.net/): He
meHee 2000 eamHuL;

06bEM onepaTMBHOM NAMATU: He MeHee 4
re;

06béM Hakonutena SSD/eMMC: He meHee
128 T16;

MNO4Ns NPOCMOTPa U PesaKTUPOBAHUSA
TEKCTOBbIX JOKYMEHTOB, 3/IEKTPOHHbIX
Tabanu, n npeseHTaumin
pacnpocTpaHéHHbIX dopmaTos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xIsx, .odp, .ppt,

.pptx).

wT.

1.3.

HoyTbyK ¢ npeayctaHoBAEHHOM
onepaumMoHHON cUCTEMOM, OPUCHBIM
nporpaMmmHbim obecneyeHvem

HoyTbyk:

He HuKe IntelPentium N (nau IntelCeleron
N), He HuxKe 1600 MTu, 1920x1080, 4Gb
RAM, 128Gb SSD;

NpPoM3BOANTENBHOCTb NPOLLECCOopa: He
meHee 2000 egnHnL;

MOans NnpocMoTpa M peaakTMpoBaHUA
TEKCTOBbIX AOKYMEHTOB, 3/IEKTPOHHbIX
Tabmu 1 npeseHTauui
pacnpocTpaHéHHbIX dopmaTos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xIsx, .odp, .ppt,

.pptx).

wT.
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1.4.

UHTepa KTUBHbIN KOMMJIEKC

KonnyecTBo ogHOBpPEMEHHbIX KacaHUN—
He meHee 20.

wT.

YpOK TexHonorum

2.1.

AaanTneHoe obopyaoBaHue

2.2.

3D-o6opyaosaHue (3D-npuHTep)

MuHMManbHble:

TN NpuHTepa: FDM;

maTepuan: PLA;

pabounii cTon: c NoAOrPEBOM;

pabouasn obnactb (XYZ): ot 180x180x180
MM;

CKOPOCTb MevaTtu: He meHee 150 mm/cek;
MWHWMANbHAA TONLWMHA cnoA: He bonee
15 mKm;

dopmar daiinos (ocHoBHbIe): STL, OBJ;
3aKpPbITbI KOPMYC: HaIN4KeE.

wT.

2.3.

Mnactuk gna 3D-npuHTeEpa

TonwmHa naacTMkosBol HUTK: 1,75 mm;
matepuan: PLA;
BeC KaTywKu: He meHee 750 rp.

wT.

15

2.4,

MO ana 3D-mogenmpoBaHuA

O6nayHbI MHCTpYMeHT CAMP/ACYN,
oxBaTblBalOLWMI BeCb NpoLecc paboTbl ¢
n3aenMAMM — OT NPOEKTUPOBAHUA A0
N3roTOBAEHUSA.

LononHuTenbHoe obopyaosaHne




2.5.

LLinem BMpTyanbHOW peasnbHOCTU

Obuiee paspeleHme He meHee 2160x1200
(1080x1200 ansa Kaxkaoro rnasa), yron
0630pa He meHee 110;

Ha/iMuMe KOHTPO/1epoB — 2 WT.;
Ha/MyMe BHELWHMX AaTYMKOB — 2 WT.;
pa3bém AN NOAKAYEHMA HAYLWHWUKOB:
Hann4uue;

BCTPOEHHAA Kamepa: Haandue.

KOMNNEKT

2.6.

LWtaTtme ana kpenneHmna 6a3oBbix
CTaHLui

KomnneKr n3 ABYX WUTAaTUBOB.
COBMECTMMOCTb CO LUIJIEMOM BUPTYa/IbHOM
peanbHoCTH, N.2.3.1.

Komnnek

T

2.7.

Hoytbyk ¢ OC ansa VR-wnema

KonnyecTso saep npoueccopa - He meHee

4

TaKToBas YacToTa NpoLeccopa - He meHee

2500 MTy,

BuaeoKapta - He Huxke Nvidia GTX 1060, 6

6 Bugeonamatb

O6bem onepaTMBHON NAaMATH - He MeHee 8
ro.

wT.

2.8.

MHorono/ib3oBaTeIbCcKasA cMCTeMa
BMPTYyaNbHOW peanbHOCTU C 6-
KOOPAMHATHbIM OTCNEXKMBaAHNEM
NoN0XKeHWA Nonb3oBaTenei

TpeboBaHUA K cucTeEMe BUPTYaibHOM
peanbHOCTU:

NoALEPKKA MOBW/IbHbIX LIIEMOB
BMPTYaNbHOW peanbHOCTU Noja,
ynpasneHmem OC Android;

noaaep:kKa ynpasasatowmx
KOHTPO/IN1EePOBC BO3MOXKHOCTbIO 6-
KOOPAMHATHOTO OTCNEKMBAHUA
MOJIOXEHMUA B MPOCTPAHCTBE;
TEXHO/I0rMA NOJIHOM KOMNEHcaLumn nara
(anti-latency): usobparkeHne gONKHO
BbIBOAUTLCA ANA TOYEK, B KOTOPbIX
OKaXKyTCA /IeBbIN U NpaBblii rnasa
Mo/Ib30BaTENA Yepes BPeMsA, KOTopoe
OONIXKHO NPONTU C MOMEHTA Havana
onpeaeneHua MeCcTonoIoKeHUA rnas
Mo/Ib30BaTENA A0 MOMEHTA OKOHYAHMA
BbIBOAA M300parkeHus.;

NAoWaab OTCAEXKMBAHUA NOb30BaTENEN
— He meHee 16 KB. m;

KO/IMYEeCTBO NoO/b30BaTeNeN — He MeHee 3
yen.

TpeboBaHMUA K cUCTEME OTCNEXKMBAHMUA
NOMIOXKEHMA NoNb3oBaTeNnen (TpeKUHra):
TUM CUCTEMbI OTCAEKMBAHUA:6-
KOOPAMHATHAA CUCTEMA OTCIEKMBAHUSA;
06LWwnii BEC 0AHOro YCTPOMCTBA TPEKMHTA
— He 6onee 20rT;

TEXHOOMMA: ONTUKO-UHEPLMANBHBIN
TPEKMHT, aKTUBHbIE MapKepbl,
paboTatowme B MHPppPaKpacHOM
AManasoHe;

yron o630pa onTUYECKOM CUCTEMbI — He
meHee 230 rpaaycos;

BPEMSA OTKAMKA CUCTEMbI TPEKMHIA — He
6onee 2 mc;

pa3smeLlLeHne CEHCOPOB: Ha 0bbeKTe
OTCNEXMBAHUS;

Komnn.




CEHCcopbl, UCnonb3yemble ans
OTCNEKMBAHUA LWIIEMOB BUPTYasIbHOM
pPeanbHOCTU U AN OTCNEKUBAHMUSA
OBWXKEHWI PYyK NONb30BaTeNeln, JOMKHbI
6bITb AEHTUYHBIMU U
B3aMMO3aMeEHAEMbIMU,

pa3smeLleHme aKTUBHbIX MapKepoB:
HanoNbHOE;

BCE€ KOMMNOHEHTbI CUCTEMbI TPEKUHTA
[O/KHBbI MOHTMPOBATLCS Ha noA, bes
HeobxoaAnMMocCTH
MOTO/I0YHOr0/HACTEHHOrO MOHTaa;
Ha/IM4Yne CEHCOPOB B COCTaBe AMHOTO
YCTPOWCTBA TPEKMHTa: aKceepomeTp,
FMPOCKOM, ONTUYECKUI CeHCOp;

YacToTa OTCNEKMBAHUSA NOJIOXKEHMUSA
nosab3oBaTtens:

- akcenepomeTp: He meHee 2000
BbI6OPOK/C;

- rmpockon: He meHee 2000 BbIGOPOK/c;
- ONTUYECKUI CeHCop: He meHee 60
BbIGOPOK/C;

MOrPeLHOCTb OTCNEXMBAHNA NOOKEHNA
Nno/ib30BaTeNA B NPOCTPAHCTBE Ha
naowaam 6 mx 6 m — He 6onee 10 mm;
MWHUMAIbHOE KO/IMYeCTBO
Nno/ib30BaTeNen, NoaaepPKUBAEMOE
CMUCTEMON TPEKUHTa, He MeHee 3 yen.

TpeboBaHWUsA K MOKa3aTeNAM XpaHeHus,
TPAHCMOPTUPOBKM U HACTPOMKMU:

BPeMA NOJIHOTO Pa3BEPTbIBAHMA U
HaCTPOWMKM CUCTEMbI A5 NIoWaam
oTc/ieXXuBaHuA 16 KB. M —He bonee 90
MUH;

HeobxoAMMOCTb KaiMbpoBKM B Npouecce
3KCnayaTauuMm — OTCYTCTBYET;

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

TpeboBaHMAa K cnocobam ynpasieHus
WHTEPAKTMBHbLIMW MOAENAMMU:
NnoAfeprKKa 6-KOoOpPANHATHOro
OTCNIEXKMBAHMA NONOKEHUA YNPABAAIOLLMX
YCTPOWCTB B NPOCTPaHCTBE.

TpeboBaHWA K NpOrpaMmHOMY
obecneyeHuto:

NoAAepP KA CUCTEMOW TPEKUHTa
onepaumoHHbix cuctem: Windows,
Android;

npeaocTaBaeHne HeorpaHUYEHHOM No
BPEMEHW UCMONb30BAHNA NPOCTON
(HencknUMTENBHOW) NINLLEH3UM HA
KOMMepYecKoe UCnonb3oBaHme
nporpammHoro obecneyeHmsa cucTembl
TpeKuHra Ha oamH wnem ¢ OC Android
(6eccpouHas nMueHsna) — 3 wr.

O6uwume TpeboBaHuA:




HasMume MoBUNbHbBIX LWIEMOB
BMPTYyanbHOW peanbHocT OculusGo uam
aHanor — 3 wrT.;

Ha/IM4YMe KOMMIEeKTa NPOBOAOB U
3apAaHbIX YCTPOMCTB ann becnepeboliHoi
paboTbl.

2.9.

doTtorpammetpuryeckoe MO

MNOana 06paboTkM N30b6paxkeHnin n
onpegeneHnsa Gopmbl, pasmepos,
NONOXKEHMUSA U UHbIX XapaKTEPUCTUK
06BEKTOB Ha NJIOCKOCTU UAMU B
NpOCTpaHcTBe.

wT.

2.10.

KeagpokonTtep MavicAir

KomnaKTHbI KBagpoKonTep ¢
TPEXOoCeBbIM CTabM/IM3aTOPOM, Kamepoi
4K, MaKCcMMaibHOM AaNnbHOCTbIO Nepeaaymn
He meHee 6 KMm.

wT.

2.11.

KeagpokonTep DJI Tello

KBagpoKonTep c KamepoW, Bec He bonee
100 r B cbope c nponennepom 1 Kamepo;
ONTUYECKUI AaTYMNK ONpeaeneHuns
No3uuUMM — HaANuueE;

BO3MOHOCTb YAaNEHHOrO
NPOrpaMMMPOBAHUA — Haauume.

wT.

MepunasoHa

<DOToannapaT C 06bEKTMBOM

Konunuyectso apdeKTUBHbIX MUKCeNen — He
meHee 20 MAH.

wT.




3.2 | Bupgeokamepa MnaHwert (pna obecneyeHus L.
COBMECTUMOCTM ¢ N 2.3.6) ¢ NpUMepHbIMK
XapaKTEPUCTUKaMW:
AvaroHanb/paspelleHune: He MmeHee
2048x1536 nuKkcenei;

AMaroHanb sKpaHa: He meHee 9.7";
BCTpoeHHan namaAtb (ROM): He meHee 32
I'b;

pa3spelweHne GoToKkamepsbl: He MeHee 8
Mn;

Bec: He 6onee 510T;

BbicoTa: He 6onee 250 mm.

3.3 | KapTa namsatu ana 06BbEM NamaTn — He meHee 64 6, knacc WwT.
doToannapara/sBmaeokamepbl He Huxe 10.
34 | WTaTtus MaKcrMmanbHasa HarpysKa: He 6onee 5 Kr; WwT.
MAKCMMA/IbHAA BbICOTA CbEMKMU: HE MeHee
148 cm

4.2.5. VnadopManMOHHO-METOANYECKUE YCIOBHUS pealn3allid OCHOBHOW 00pa3oBaTeIbHOU
MpOorpaMMbI OCHOBHOTO 001ero oOpa3oBaHus (CIUCOK BHENTHUX METOJ.MAaTePHAIOB) (CCBHUIKH

Ha JIOI. MaTepualibl — MPOMKCHIBaeM B Keicax)
CrrcoK UCTOYHUKOB JINTEPATYPHI:

1. AnmazoB, W.B. COopHHUK  KOHTPOJBHBIX BONPOCOB IO  AUCITUTUIMHAM
«Aspodortorpadus», «A’3pochEMKa», «AIPOKOCMHUECKHE METOIbl chéMok» / U.B.
Anmazos, A.E. AnteiHoB, M.H. CeBactbsnoBa, A.®. Cremenko — M.: uzm.
MUUT AuK, 2006. — 35 c.

2. baera, E.}O. O0uiue Bonpochl NpOEKTUPOBAHUS U COCTABICHUS KapT JUIsl CTYACHTOB
cnenuansHocT «Kaprorpadus um reomndopmaruka» / E.JFO. baeea — M.: m3a.
MUUT AuK, 2014. — 48 c.

3. Makapenko, A.A. YueOHOoe mocoOHe Mo KypCOBOMY IPOEKTHPOBAHHUIO IO KYypCy
«O6mereorpapuueckre kapte» / A.A. Makapenko, B.C. Mouceea, A.JlL.
CremanueHko moj obmel pemakiueid Makapenko A.A. — M.: u3zng. MUNIAuK,
2014. —55c.

4. Bepemaka, T.B. Mertoauueckoe nocodue mo UCIoIb30BaHUI0 TOMOTPadUIECKUX KapT
JUIS OLIEHKU SKOJIOTHYecKoro cocrosiHus teppuropuu / T.B. Bepemaka, Kauaes I'.A.
— M.: m3g. MUUTI'AuK, 2013. — 65 c.

5. Penpko, A.B. ®otorpapuueckue mnporeccel peructpanuu uHpopmanuu / A.B.
Penrko, Koncrantunosa E.B. — CI16.: u3a. [IOJIMTEXHUKA, 2005. — 570 c.

6. Kocunos, A.I. Teopus u mnpaktuka uudpoBoil 00pabOTKM H300pakeHUM.
JlucTaHIMOHHOE 30HAMpPOBAaHUE M reorpaduueckue WHGOPMAIMOHHBIE CHCTEMBI.
Yueonoe nmocobue / A.I'. Kocunos, UK. Jlypse mox pen. A.M.bepnsara — M.: u3n.
Hayunsnit mup, 2003. — 168 c.




10.

11.

12.

13.

14.

15.
16.
17.
18.

19.
20.

PagnonokanoHHble  CHCTEMBI  BO3IYUIHOW  pa3BeOKkd,  Jemu(pupoBaHUE
paroIOKAMOHHBIX M300paxenuii / moa pen. LlkomsHoro JLA. — m3a. BBUA um.
npo¢. H.E. XKykosckoro, 2008. — 530 c.

Kuenko, FO.I1. OcHOBBI KOCMHYECKOTO MPUPOIOBEIeHUS: yaeOHuK s By30B / FO.IT.
Kuenko — M.: uzn. Kaprreouentp — ['eonesuznar, 1999. — 285 c.

NBanoB, H.M. bammuctika W HaBHTAlUs KOCMHYECKHX amllapaToB: YU4COHHWK JUIS
BY30B — 2-¢ u3]1., nepepad. u nomn. / H-M.UBanos, JI.H. JIeicenko — M.: u3n. [poda,
2004. — 544 c.

Bepemaka, T.B. Mertoauueckoe mocobue 10 Kypcy «IKOJIOTHYECKOE
kaprorpadupoBanue» (madoparopusie padotsi) / T.B. Bepemaxkosa, U.E. Kyp6aTosa
— M.: m3a. MUUT'AuK, 2012. — 29 c.

WBanoB, A.I'. MeTtoauyeckre yka3zaHUs MO BBIMOJIHEHUIO JIA0OPATOPHBIX PadOT MO
mucuumiuHe «{udposas kaprorpadus». i cryneHToB 3 Kypca IO HaIlpaBJICHUIO
noarotoBku «Kaprorpadus u reounpopmaruka» / A.I'. VIsanos, C.A. Kpsinos, I'.1.
3arpebun — M.: uzg. MUNT'AuK, 2012. — 40 c.

WBanoB, A.I'. Atrnac kaprorpaduyeckux NIpPOEKIMH Ha KpYIHbIE PErHOHBI
Poccuiickoit @eneparuu: yuebno-narmsgHoe n3aanue / A.I'. UBanos, I'.W. 3arpebun
— M.: m3g. MUUT'AuK, 2012. — 19 c.

[Terenun, A. 3D-monenupoBanue B SketchUp 2015 — oT mpocToro K CIOKHOMY.
Camoyuurens / A. Tlerenmun — wuzn. JIMK Ilpecc, 2015. — 370 c., ISBN: 978-5-
97060-290-4.

beictpoB, A.}O. [Ilpumenenne TeOMH(POPMAIMOHHBIX TEXHOJIOTHH B
JOTIOJTHUTEILHOM IIKOJRHOM 00pa3oBanuu. B cOopHuke: DKoNOrus. DKOHOMUKA.
Nudopmaruka / A.YO. beictpos, JI.C. JIyonun, C.C. I'py3znes, M.B. Annpees, J[.O.
Hpeira, ®.B. Hlkypos, }0.B. KomocoB — Poctos-Ha-/lony, 2016. — C. 42-47.

GISGeo — http://gisgeo.org/.

I'MC-Accommanu — http://gisa.ru/.

GIS-Lab — http://gis-lab.info/.

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

OSM — http://www.openstreetmap.org/.
beictpoB, A.IO. I'eokBanTyM TynkuT. Meroauueckui
uHcTpyMeHTapuil HactaBHUKa / A.}O. BeictpoB, — Mocksa, 2019. — 122 c., ISBN

978-5-9909769-6-2.
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