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I. IlosicauTenpHAs 3amucKa

AKTYaJIbHOCTB: CErOfiHs reoMH(POPMALMOHHBIE TEXHOJOTHU CTAlM HEOTBEMJIEMOH YacThiO
Halleld J>KM3HHW, JIFOOOH COBPEMEHHBIN YEIOBEK IIOJIL3YETCS HABUTALMOHHBIMH CEPBHCAMH,
IPWIOKEHUSIMH  JUISE MOHHMTOPHHIA OONIECTBEHHOTO TPAHCIOPTa M MHOTMMH JIPYIAMH
CepBHCAMH, CBA3AHHBIMH C KapTaMU. DTH TEXHOJIOTHH MCIIOJb3YIOTCS. B COBEPIICHHO Pa3JIMYHbIX
cepax, HaUMHAS OT pearupOBaHUsA IPH UPE3BBIYAHHBIX CUTYALUsIX U 3aKaHIMBAs MAPKETUHIOM.
Kypc «eomH(pOpPMALMOHHBIE TEXHOJIOTHIY [03BOISAET CHOPMMpOBaTh Yy 0OyHarOIUXCS
YCTOHYMBYIO CBSI3b MEXIy HH(OPMAIMOHHBIM M TEXHOJIOTMYCCKUM HANPABICHUAMH Ha OCHOBE
peaybHBIX TPOCTPAHCTBEHHBIX JAHHBIX, TAKHX KaK a’po(OTOCHEMKA, KOCMHYECKas ChEMKA,
BEKTOPHBIE KapThl M Jp. DTO MO3BOJIMUT OOYYAIOMIUMCS MOJIYYHTh 3HAHMS IO HCIOJIB30BAHUIO
reonH(GOPMAIMOHHBIX WHCTPYMEHTOB M IPOCTPAHCTBEHHBIX JAAHHBIX [JI INOHMMAHHA H
M3y4eHHs OCHOB YCTPOMCTBA OKPY)KAIOIIEr0 MHpa M NPHPOIHBIX sBieHHH. OOydarommecs
CMOTYT pean30BbIBATh KOMAHIHBIC MPOCKTHI B c(epe HCCIENOBaHMs OKPYKAIOMEro MHpa,
HAyaTh UCIIOJIb30BATh B MIOBCEIHEBHON )KU3HM HAaBUTallMOHHBIC CEPBUCHI, KOCMHUYCCKHE CHUMKH,
SIIeKTPOHHBIE KApThI, COOMPATh JIaHHble 00 0OBEKTAaX HAa MECTHOCTH, CO3/1aBaTh 3D-00bEeKThI

MCCTHOCTH (KaK OTEJIbHBIC 31aHUsA, TaK ! LCJIbIC ropona) ¥ MHOTI'O€ Apyroe.

Kinaccndukanusi nporpaMmbl: TEXHUYECKAs.

Hanpagjennocrs  00pa3oBaTe/bHON  NporpamMmel:  oOpasoBarenbHas — Iporpamma
«eonH(pOPMAIOHHBIE TEXHOJNOIMKY» SBISETCS 00IIe00pa30BaTeIbHOM IIPOrpaMMon 110

npeaMeTHoi obmactu « TexHonorus».
@yHKIMOHAJIBbHOE NPeJHA3HAYeHHEe IPOrPaMMBbI: IPOCKTHAS.

@®opma OpraHU3aIHH: TPYIIIOBAs.

AKTyaJ’leOCTb H OTJIHYHTEIbHbIE 0COOEHHOCTH nporpamMmbIl

HoBu3Ha mnporpaMMmbl 3aKiIO¥acTcs B CO3JaHMM YHHKAIbHOH 00pa3soBaTeIBHON CpEJbl,
dopMEpyIolIeil TPOEKTHOE MbILIEHHE 00y aIOIUXCs 33 CUET TPAHCIIALMH POEKTHOTO criocoba

JESITeJIbHOCTH B paMKaX PEIICHU KOHKPETHBIX l’IpOGJ’[CMHBIX cmyaunﬁ.

AKTyanpHOCTB IIPOTpaMMbl 00YCIIOBIEHA TeM, YTO paboTa Haj 3ajadaMHi B pamMKax IPOSKTHOH
JESITeIBHOCTH (POPMHpPYET HOBBIH THI OTHOIIEHHS B PAMKaX CHCTEMBI «IIPUPOJa — OOIIECTBO

— YEJIOBCK — TCXHOJIOTHUU Y, onpenenﬂ}omnﬁ 00513aTEIBHOCTh AKOJOTUIECKON HOPMHUPOBKH
3




Ipyu Opranu3alu JIF000U  IESITEIbHOCTH, 4YTO SBJISICTCS IIEPBBIM IIaroM K (bOpMPIpOBaHI/IIO

«TIOKOJIEHUs PA3BUTHsI», SBJISIONIETOCS TPEH/IOM Pa3BUTHSI COBPEMEHHOTO 00IIECTBa.

I[Iporpamma npexmnosiaraer GOpMUpPOBaHUE y OOYHYaIOLIMXCS MpPEeICTABIEHUN O TEHICHUMSX B
pa3BuTHH TexHuueckoil cdepbl. HOBBIH TeXHO-MPOMBIILIEHHBIH YKIal HE MOXKET OBITH MOJI0XKEH
B opMat 06IIECTBA PA3BATHS TOIBKO HA OCHOBAHWU HOBHU3HBI (H3HICCKUX MPHHIUIIOB, HOBBIX
TEXHUUYECKHMX PEIIEHUM U KIAaCTEPHBIX CXEM B3aMMOJICHCTBHS HA MOCTUHJYCTPHATBHOM STalle
pa3sBUTHs COLMyMa, a Wes Pa3BUTUs OOIIECTBA HEMPEJIOXKHO BKIKOYACT B ce0sl TeHACHIMIO K
0GpEeTEHHIO COHANPABICHHOCTH AHTPOTIOTEHHBIX (JaKTOPOB, 3aKOHOB PA3BUTHS ouochepsl u

KyJIbTYPHOTO Pa3BHTHUS.

[lemaroruyeckas HCHCCOO6pa3HOCTL aTOM NporpaMMbl 3aKJIFOUacTCs B TOM, YTO OHA ABJISACTCS
IICJIOCTHOI71 )54 HCHpCpBIBHOﬁ B T€YEHHE BCEIO IIponecca O6y‘{eHI/Iﬂ " ITO3BOJISIET 06yqa}omeMyCﬂ
mar 3a Iarom packKpbiBaTb B cebe TBOPUYECKHEC BO3MOXXHOCTH H camMopean30BbIBaTLCA B
COBPEMEHHOM MHUPEC. B nponecce MU3ydeHusd OKpYXarouero Mupa O6y‘{aIOIIII/ICC$I nojry4at

JOTIONHATENBHOE 00pa3oBaHue B 06J1acTH MH(OPMATHKH, reorpadu, MaTeMATUKH U QH3HKH.

OTIHYHTETHON OCOGEHHOCTBIO JAHHOH TTPOrpaMMBI OT YXKe CYIIECTBYIOIIUX 00pa30BaTeIbHbIX
mporpaMM  SBJISETCS e HANpPABIEHHOCTh HA pPasBUTHE OOydalomMXCs B MPOEKTHOH
nesitenbHOCTH coBpeMenHbiMH Metoaukamu TPU3 u SCRUM ¢ moMomipio COBPEMEHHBIX

TEXHOJIOTHI U 000pYy/I0BAHHU.

Bospacr o6y4aromuxcsi: o0ydaromuecs 7 KIaccos.
CpoKH peajiu3aluy MporpamMmpl: 68 4acos.
HanosasiemocTs rpyni: 15 4yejoBex.

Pe:xum 3aHsITHIA: T10 2 akaJIeMHUYECKHUX Yaca B HEJIEJIO.

®opMbI 3aHATHIL:
- paboTa HaJl pellleHHeM KEHCOB;
- 1abOpaTOpHO-TIPaKTHIECKUE PabOThI;
- NIEKILIUH;

- MacCTEp-KIacChbl;




- 3aHATHUS-COPCBHOBAHHUS;
- BKCKYPCHH;

- IPOCKTHBIE CECCHUU.

MeToabl, HCIIOJIb3yeMble HA 3AHATHAX:

npakTudeckue (YIpaKHEHUs, 3a/1auH);
cioBecHbIe (pacckas, Oecesia, MHCTPYKTaX, YTCHUE CIIPABOYHOM JIMTEPATYPbI);
HarJsIHbIE (IEMOHCTpALKS MyJIbTUMEIMHHBIX Npe3eHTalui, GoTorpadun);

npoGieMHble (METOABI MPOOIEMHOIO H3I0XKEeHHs) — oOydarolmumest Aaéres 4acTh
TOTOBOT'O 3HAHMS;

3BPUCTHYECKHE (YACTHYHO-TIONCKOBbIE) — OOydYaroIUMes TPEeI0CTaBIAECTCsS Oobiias
BO3MOKHOCTB BEIOOpA BApPHAHTOB;

- HCCIIeIoBaTeNbCKUEe — 00YYaloIecs CaMi OTKPBLIBAIOT M UCCIIEAYIOT 3HAaHUS;
- HJUTIOCTPATHBHO-00bACHUTENIbHBIE;

- PENpOyKTUBHBIE;

= KOHKpETHbIe ¥  aOCTpaKTHble, CMHTE3 M aHauW3, CpaBHEHHe, 00oOuIeHHe,
abcrTparuposanue, KiacCH(pUKALHs, CHCTeMaTH3alus, T. €. METOABI KaK MBICTHTEIbHbIE
oliepanuu;

= HHYKTHUBHBIE, JICTyKTUBHBIE.
1.1.1.  Llenu u 3a1aun peanu3alMu OCHOBHOM 00pa30BaTeIbHOI MPOrPaMMbl OCHOBHOI'O 00IIEro

oOpa3oBaHus

[Ie.nb: BOBJICUCHUC 06yqa}oumxc51 B TNPOCKTHYIO JA€ATCIBHOCTD, pa3pa60TKa Hay4HO-

HCCJIEIOBATEJIbCKUX U MHXKCHEPHBIX IIPOEKTOB.

3apaun:

obyuarowue:

* npuoOpeTeHne U yriayOJieHHe 3HaHuI OCHOB IIPOEKTUPOBAHUS U YIIPABJICHUS IIPOCKTAMH;
. 03HAKOMJICHHE C METO/IaMU 1 IpuéMamu cOopa 1 aHau3a HHpOpMaluy;

. 06ydeHHe MPOBECHUIO MCCIIEOBAHUM, TIPE3CHTAINI ¥ MEXIIPEIMETHOMH MO3HIIMOHHOH
KOMMYHHKAIIUH;

. o6yuenune paboTe Ha ClICHUHATH3HPOBAHHOM 000PY/I0BAaHUH U B IPOIPAMMHBIX Cpefiax;




. 3HAKOMCTBO €  Xap/A-KOMIETEHIUsAMH  (reorH(OPMAIMOHHBIME),  T103BOJISIOMIMMHA

NPUMCHATH TCOPETHYCCKUE 3HAHUSA HA NPAKTUKE B COOTBETCTBHU C COBPEMEHHEIM YPOBHEM

Pa3BUTHUA TEXHOJIOT HH.

passusarowjue:

. (bopMHpOBaHKE HHTEPECA K OCHOBaM M300PETaTENbCKOM AEATENBHOCTH;

. pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH U KPeaTUBHOIO MBILIUIEHHS;

. npuoOpeTenHre omnbIta ucnois3oBanns TPU3 npu GopmMupoBaHUE COOCTBEHHBIX HIEH U
pelIeHuI;

. (GopMupoBaHHe [OHUMAHHS NPSIMOM M OOpaTHOW CBA3M MPOEKTa M CpPEIbl €ro

peam3anuiu, 3aJI0JKEHUE OCHOB COIMAJILHOM U SKOJIOTHYECKON OTBETCTBEHHOCTH,
= Pa3sBUTHE Ir€ONPOCTPAHCTBEHHOTO MBIIIJICHUS,

. pasBuTHE CO()T-KOMIIECTEHIMH, HEOOXOUMBIX Ul YCIEIHON paboThl BHE 3aBUCHMOCTH

OT BBIOpaHHOU TTPOdecCHu.

gocnumamenbHble:
. (GopMUpOBaHHE TPOCKTHOTO MUPOBO33PEHUS K TBOPUECKOTO MBIIIIIEHHUS;
. (GopMHUpOBaHHE MHPOBO33PEHHSI 110 KOMIUIEKCHOM OLEHKE OKpPYKAOUIEro Mupa,

HaHpaBJ’lCHHOﬁ Ha €ro MO3MTUBHOC U3MCHCHUC,

M BOCIIMUTAHHWE COOCTBEHHOM IIO3HMIIMM 110 OTHOIIEHUIO K JEATEIIBHOCTH H YMCHHE

COIIOCTABJIATH €€ C APYTHMH ITO3ULHUSIMHU B KOHCTPYKTHBHOM JIHAJIOTE;
. BOCIIUTAHUE KYJIBTYPHI pabOTHI B KOMaH/JIE.

L2, [TpUHIMIIBL U TTOAX0ABI K (POPMHPOBAHUIO 00pa30BaTEIBHOM MPOrPaMMbl OCHOBHOTO

ob1miero oOpa3oBaHus
[Iporpamma peanuzyercs:

- B HEMPEPBIBHO-00pa30BaTEILHOM J€ATETbHOCTH, COBMECTHOH NEATEIbHOCTH, OCYIIECTBIISEMOM
B XOJIe PEKHMHBIX MOMEHTOB, TJl€ OOYYaIOIIMHCS OCBAaMBAaeT, 3aKpEIUIieT U amnpobupyer

IMOJIYUYEHHBIC YMCHUS ]

- B CAMOCTOSTENILHON JeATeNbHOCTH OOyYalomMXCs, TJe OOyYaloIMHCs MOXET BbIOpATh
JIEATENBHOCTh 110 HWHTEpecaM, B3aWMOJICHCTBOBATH CO CBEPCTHMKaMH Ha PaBHOIPABHBIX

MO3UNUAX, pClIaThb Hp06HeMHbIe CUTyalluu U Ap.;




- BO B3aUMOJIEHCTBHUHU C CEMbSIMH JIETEH.

ITporpamma MOXKeT KOPPEKTHPOBATLCS B CBA3H C H3MCHCHHUSAMH:
- HOPMaTHBHO-TIPABOBOM 0a3bl IOMIKOIBHOIO 00pa30BaHUS;

- BUJIOBOH CTPYKTYPBbI IPYIIIL;

- 00pa30BaTENBLHOIO 3arpoca POJAUTENEH.

[Moxxoas! K HOPMUPOBAHUIO TPOTPAMMBI:

- JIn4yHOCTHO-OpHEHTHPOBaHHEIH. OpraHu3aius 00pa3oBaTeILHOTO Ipolecca ¢ yIETOM
IJIaBHOTO KpHTepHus 3G(EKTHBHOCTH 00YHAIOIIErocss — ero TMYHOCTH. MeXaHHU3M — CO3/aHue

yCJIOBPlfI UL pa3BUTHUA JIMYHOCTA Ha OCHOBE M3YUYCHHUS CIocoOHOCTEMH 06y'—1afomeroc;1, €ro

HMHTEPECOB, CKIOHHOCTEH.

- HCHTCJ’[BHOCTHLIFI. OpraHmaunﬂ JIESITEIBHOCTH B 0OIIEM KOHTEKCTE 06p3.30BaTCJ'II>HOI‘0

nporuecca.

- llennoctupii. OpraHu3anus pa3BUTHS W BOCIIHTAHHS Ha OCHOBE OOIIEUEIOBEYECKUX

LIEHHOCTEMH, a TaKkxKe OTHYECKUX, HDAaBCTBEHHBIX U T. [.

- KoMneTeHTHOCTHBIM. q)OpMI/IpOBaHI/Ie TOTOBHOCTH 06yqa}0mnxca CaMOCTOATEIIBHO

JIeHCTBOBATH B XO0JI€ pelICHU aKTYaJIbHBIX 3a1a4.

- CHCTEeMHBIH. MCTOJIOHOFI/I‘ICCKOC HampaBJICHUE, B OCHOBE KOTOPOTO JICKHUT PACCMOTPECHHUE
06yqa10mer0c51 KaK IIE€JIOCTHOI'O MHOYKECTBaA 3JIEMEHTOB M3 OTHOIICHUH U pa3InIHbIX CBsI3EH

MCXIY HAMH.

- luanoruyeckuii. Opranusanus rnpouecca ¢ y4€ToM IpUHIKIA JUajIora, cyObeKT-CyObeKTHBIX

OTHOIIICHHH.

- Ilpo6nemusblii. ®opmupoBaHHE MIPOrpaMMbl C IMO3HMLHUH KOMIUIEKCHOTO M MOJYJIBHOTO
Hpe/ICTaBICHUs] €€ CTPYKTYphl KaK CHCTeMbI MOJANPOrpaMM 10 oOpa3oBaTelIbHBIM 00NacTsIM U

JETCKHUM BUJaM JCATCIIBHOCTH, CHOCOGCTBYIOIJ.II/IM EJICBBIM OPUCHTHUPAM pa3BUTHUA.

- Kynpryponoruueckuii. Opranusais mpouecca ¢ y4éToM MOTEHIHaNa KyJIbTypocooOpa3HOro

CoJiep KaHuUsl JIOMIKOJILHOTO 00pa30BaHMUsl.

1.2. Ilnanupyemble pe3ysbTaTbl OCBOCHHS OOYYAIOIIUMHUCS OCHOBHOM 0Opa3oBaTeIbHOH
[IPOrpaMMbl OCHOBHOTIO 00Iero obpazoBaHusi (00s3aTeIbHO IPOBEPUTH pa3OUEHHE I10

JUYHOCTHBIM, TIPSJIMETHBIM H T. 1.)




1.2.1.  OO6wme nonoxeHus

IIporpaMma naér oOydarommuMcs BO3MOKHOCTH MOIPY3HTBCS BO BCE MHOroo6pasue
NPOCTPAHCTBEHHBIX  (IeOMH(pOPMALMOHHBIX)  TexHOJNOrWi. I[IporpaMma  3HAKOMHT
00y4JaroNMXcst ¢ TeOMHPOPMAIMOHHBIMA CUCTEMAMH M ¢ PA3THYHEIMU BHIAMH Te0JaHHEIX,
II03BOJISACT MOJIyYHTh Oa30Bble KOMIETEHIMH 10 cOOpY MAHHBIX M OCBOMTH II€PBUYHBIE
HaBbIKW pabOThl ¢ NaHHBIMH. [ToslyueHHbIe KOMIIETEHIIMH U 3HAHUS MO3BOJIAT 00yYaIOIMMCS
IPUMEHUTH UX TOYTH B JIFOOOM HamlpaBjIeHHH COBPEMEHHOro phiHKa. OCBOWMB IpOrpammy,
o0ydJaromuecs CMOTYT BbIOpAaTh HauGojee HHTEPECHYIO JUII HHUX TEXHOJIOTHYECKYIO

HAIMpPaBJICHHOCTh, KOTOPOH OHM OyAyT 00y4aThCsi B paMKax YriyOJIEHHOTO MOIYJIS.

IIporpamma 3aTparuBaeT Takue Tembl, Kak: «OCHOBBI pabOTBI ¢ MPOCTPAHCTBEHHBLIMH
JTaHHBIMU », «OpueHTHpOBaHHEe Ha MECTHOCTHY, «OcHOBBI (dotorpapun»,
«CamocTosaTenbuplil  cOop gaHHBIXY», «3D-MOJeNHpOBaHHE MECTHOCTH H  0OBEKTOB
mectHocTHY, «I'eonnpopmarmonnsle cuctemsl (I'IC)», «Busyanusauus u npeacTaBleHUE

PEIYILTATOB.

B ocnoBe paspaboTaHHOH mporpaMMbl JIOKMT MeETOAMYECKHI HHCTPYyMEHTapHii
(enepanbHoro ThioTopa beictpoBa AnToHa I[OpbeBruya «CeThb HETCKUX TEXHOIAPKOB

“KBanropuym”. BBOJHBIH MOIYJIb.

[Iporpamma  opHWeHTHpOBaHa Ha JONOJHUTEIBHOE O0pa3oBaHHE OOYYAIOUIUXCS

OIKOJIBHOI'O BO3pacTa 7 xnacca.

MaxcumanbHO€ KOJTMYECTBO 00Y4JalOMKXCsl B Tpymne — 15 denoBex.

1.2.2. CTpyKTypa IIJIaHUPYEeMbIX pe3yIbTaToB

[Inanupyemble pe3ynbTaThl ONMPAIOTCS Ha BEAYIIHE LIEJIEBbIE YCTAHOBKH, OTPAXKAIOLIHE
OCHOBHOM, CYIIHOCTHBIM BKJIQJ KaXJOW M3yyaeMOd MporpaMMbl B pa3BUTHE JIMYHOCTH,

o0ydJaromuxcs, uX CrocoOHOCTEH.
B cTpykType ninaHupyeMbIX pe3yIbTaTOB BBIICNSIOTCS CIIEAYIONHe IPYIIIbL:

1. JIM4HOCTHBIE  pe3yNbTAaThl OCBOCHHS OCHOBHOH  00pa3oBaTelbHON  MPOrpaMMEI

MIpEACTABJICHBI B COOTBETCTBUH C I‘pyHHOﬁ JINYHOCTHBIX PE3YJIbTATOB.

2. MeranpenMeTHblE pe3yJIbTaThl OCBOCHHS OCHOBHOH 00pa30BaTENBHON IPOrpaMMBI

IPEJICTABIIEHB] B COOTBETCTBUH C MOATPYIIIAMU YHUBEPCATIBHEIX YUSOHBIX JEHCTBHIA.




3. IlpenMeTHble  pe3synbTaThl ~OCBOGHHMS ~OCHOBHOH —0OpasoBaTebHOM — HpPOrpaMMBI

TIPE/ICTAB/ICHBI B COOTBETCTBUM C IPYIIIaMU Pe3yJIbTATOB YUEOHOTO Ipe/IMETA.

1.2.3. JIn4noCcTHBIE pe3yIbTaThl

Ilpozpammneie mpebosanus k yposuio 6ocnumannocmu (MUYHOCMHbLE Pe3yIbmaAmbL):

— cpOPMHPOBAHHOCTH BHYTPECHHEH IO3MLMH OOYYAIONMIErocs, SMOIHOHAIBHO-IIOIOKATEIBHOE

OTHOIIICHHEC o6yqa}0mer0051 K IIKOJI€, OpUCHTAIUs HA ITO3HAHHUE HOBOTO;
— OpUEHTalMs Ha 06pa3eu ITOBCJICHUSA «XOPOIIETO YUYCHUKA,

- C(I)OpMI/IpOBaHHOCTb CaMOOILICHKH, BKJIFOYas OCO3HAHUE CBOHMX BO3MOXXHOCTEH B Y4YCHHUH,
CIIOCOOHOCTH aZICKBaTHO CYIWTH O IIpUYMHAX CBOETO ycnexa/Heycnexa B YUYCHHUH; YMCHHC

BHJIETh CBOM JIOCTOMHCTBA M HEIOCTATKHU, YBaXaTh ceOsl M BEPUTDH B yCIIEX;
— ¢(OpMHPOBAHHOCTH MOTUBAIIUH K YUeOHOM JeATENLHOCTH;

— 3HAaHHE MOpPAIbHBIX HOPM H C(HOPMHPOBAHHOCT MOPAIBHO-3THYECKHX CYXKICHUIA,
CIOCOOHOCTh K PEIIEHHIO MOPAIBbHBIX IPOGJIEM Ha OCHOBE KOOPAMHAIIMHM Pa3jIMYHBIX TOUYEK
3peHUsl, ClIOCOOHOCTh K OIEHKE CBOMX IIOCTYIKOB M ACHCTBHUIA APYrHX JIIONEH C TOUKM 3PEHHs

CoOMI0IeHUA/HAPYILIEHUSI MOPATBbHON HOPMBI.
IIpoepammmeie mpebosanus k yposHIo pazeumus..:

— c)OPMHUPOBAHHOCTH IPOCTPAHCTBEHHOIO MBIILICHHS, YMEHHE BHJETh OOBEM B ILUIOCKHUX

npeaMeTax;
— yMenue 00pabaThIBaTh U CHCTEMATH3HPOBATH OONIBIIIOE KOJIMYECTBO HH(POPMAIIWH;

= C(bOpMPIpOBaHHOCTL Kp€aTUBHOTO MBINUICHUSA, MOHUMAHWE INPHUHIUIIOB CO3JaHHs HOBOI'O

MIPOJTYKTa;
— c(hopMUPOBAHHOCTD YCHAYMBOCTH, MHOT033/1a49HOCTH;

& C(pOpMHpOBaHHOCTL CaMOCTOSTEJIBHOI'O IIOJAXO0/a K BBIIIOJIHECHUIO Pa3JIMYHBIX 3aJla4y, YMECHUE

paboTaTh B KOMaH/e, YMEHHE [IPABUIIBHO JICJICTHPOBATH 3a/[a4H.
1.2.4. Meranpe/IMETHBIE Pe3yJIbTaThI
I'eorpadus

BbIHyCKHPIK HAY4YHUTCA.




. BBIOMpATh ~ WMCTOYHHMKH  reorpapuueckoi  uHboOpManuu  (Kaprorpaduyeckue,
CTaTHCTUYECKHE, TEKCTOBBIC, BHIEO- M (DOTOM300paKeHUs, KOMIBIOTEpHBIE Oa3bl TaHHBIX),

AZICKBAaTHBIC peUIaCMbIM 3aj/lavdaM;

. OPUEHTHPOBAThCS B HCTOYHHMKAX reorpapuyeckoil uHpopMamuu (kaprorpapuueckue,
CTaTHCTUYECKHE, TEKCTOBBbIE, BHIEO- M (DOTOM300paKEHHUs, KOMIIBIOTEPHbIE 0a3bl IaHHBIX):
HAaXOJUTh U U3BJIEKATh HEOOXOIMMYIO HH(MOPMAIIHIO; OMPEIessiTh U CPABHUBATH KAYECTBEHHBIE
M KOJIMYECTBEHHbIE I0KA3aTesd, XapaKTepu3ylollune reorpaduyeckre OOBEKTHI, MPOILECCHl U
SIBJICHHSI, UX MOJIO’KCHHE B IPOCTPAHCTBE IO re0rpapuuecKuM KapTaM Pa3HOrO COAEpIKaHHs M
JIPYIrUM  HCTOYHHKAM;  BBIABISTH  HEJOCTAION[YI0,  B3aUMOJOIOJNHSIOMIYIO  W/HIH
[POTHBOPEUYUBYIO reorpaguueckyto HHGOPMaIHUIO, IPe/ICTABICHHYIO B OJJTHOM HIIM HECKOJIBKHMX

HCTOYHHUKAX;

. IpPeJICTaBIsITh B padinuHbix  (opmax (B Bujae KapTel, Tabmumbl, rpaduka,
reorpaueckoro OnucaHusi) reorpaduyeckyo HHOOPMALHUIO, HEOOXOAUMYIO IS DPEIEHMS

y4eOHBIX ¥ IPaKTUKO-OPUEHTHPOBAHHBIX 3a1a4.
BpInmyCKHUK MOJTy4UT BO3MOKHOCTH HAYUUTHCS:
. MO/JIEIMPOBATH reorpapuueckue OObEKThI U SIBICHHS;

. [PUBOJMTH [PUMEPBI IPAKTHYECKOTO HCIIONB30BaHMs reorpa@HyecKuX 3HAHHH B

Pa3IMYHBIX 00J1ACTSIX JIEATeTBHOCTH.

Maremaruka

CTaTHCTHKA U TEOPHs BEPOSITHOCTEH

BeiyckHuK HayuuTcs:

. IPEJICTABIISATh JJAHHBIC B BUJIE TAOJUIL, AUArPaMM;

. YUTaTh HH(GOPMAIIHIO, IPEICTABICHHYIO B BH/IE TAOJIMIIbI, THArpaMMBbl.

B moBceiHEBHON KU3HU U P U3YUYEHHUH JIPYTHX IPEIMETOB BBITYCKHUK CMOXKET:

. U3BJIEKaTh, WHTEPIIPETUPOBATh M MPeoOpa3oBhIBaTh MH(G)OPMAIMIO, IPEICTABICHHYIO B
TabIMIax ¥ Ha JuarpamMMax, OTpakarollylo CBOMCTBA M XapaKTEPUCTHKU PEAJIbHBIX IPOIIECCOB H

SIBJICHUH.
Harnsanas reomerpust

I'eomeTpuueckue GUrypsl
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BrinmyckHuK HayuynTCs:

. ONEpUPOBATh HAa 0A30BOM YPOBHE IOHSTUAMM: (UIypa, TOUKa, OTPE30K, NpsAMasd, JIyd,
JIOMaHasA, YroJi, MHOIOYI'OJIbHHK, TPEYTOJIbHUK H ‘«IeTLIpéxyI‘OIIBHHK, IIPAMOYT'OJIbHUK 1 KBazapar,
OKPYXXKHOCTb M KpYT, TPSMOYTOJLHBIN mapajuienenumnes, Kyo, map. M3o6paxars uizyuaeMsie

(HUryphbI OT PYKH M C TOMOLIBIO JTMHEWKH ¥ LIUPKYJISL.

B noBceieBHOM JKU3HM U TIPH H3YYEHHUH APYTUX NPEIMETOB BBITYCKHUK CMOXKET:

. pemmarh MpakTHYeCKUE 3a/[auu ¢ IPUMEHEHUEM [IPOCTEHIINX CBOUCTB (QUTYD.
I/I3MepeHI/IH W BBIYHUCIICHHUS
BblIlyCKHUK Hay4nTCS:

M BBIIIOJIHATH U3MEPCHME IJIMH, paCCTOHHHﬁ, BCJIMYHH YIJIOB C IIOMOLIBIO MHCTPYMEHTOB

JUIS MSMEPEHUH JUIMH U YTJIOB.

Duznxa
BbInmyckHUK HayduTCs:

. coOmozarh npaBuia OE30TMacHOCTH M OXpaHbl TpyAa NpH paboTe ¢ yueGHBIM H

1abopaTopHbIM 000PYI0BAHUEM;

¢ [TIOHUMATh MPUHIUIIBI JIEUCTBUS MallluH, l'IpI/I60p0B H TEXHHUYCCKHX yCTpOfICTB, yciaoBus

ux 6e30MacHOro UCIOIL30BAHUS B IIOBCETHEBHOM JKHU3HH,

. HCIIONIb30BATh IPU BBIIOJHEHUH Y4YeOHBIX 3aja4y HAay4HO-HOMYISIPHYIO JIUTEPATYPY O

(usuyeckux sIBIEHUSX, CIIPABOYHbIC MATEPHAIIBI, PECYPCHI MHTEPHETA.

Hndopmaruka
BeimyckHMK HayyuTes:

£ pa3jinyaTtb BUBI PIH(bOpMaI_II/IH 1o crocobam eé BOCIIPHUATHSA YECIIOBEKOM H 110 criocobam

e MPEACTaBJICHUS HAa MaTCpUaJIbHbIX HOCUTEIISAX

. IPUBOJIUTH NPUMEPHI  MH(OPMALMOHHBIX IPOLECCOB (NPOIECCOB, CBA3AHHBIX C

XpaHCHHEM, IPe0Opa3OBaHKEM H Nepeiadeil JaHHbIX) B KUBOW MPUPOJIE M TEXHUKE;

. Kaccuuumnposats cpenctsa MKT B COOTBETCTBHY ¢ KPYToM BBITONHAEMBIX 3a/1a4.
1.




Marematiyeckue OCHOBBI HHPOPMATHKH
BBINYCKHUK MOJYYUT BO3MOKHOCTD!

. [O3HAKOMUTBCA € [PUMEPAMH MaTeMaTH4YeCKHX MOJENEH ¥  HCIOJIb30BaHHUEM
KOMIIBIOTEPOB [P MX aHAIN3€; HOHSTH CXOJCTBA M PA3IMYMA MEK/Y MATCMAaTHICCKOH MOJICIIBIO
00BEKTa M €ro HATypHOH MOJENBIO, MEXJy MaTeMaTHUeCKOH MOJENbI0 OObeKTa/sABICHUS H

CJIOBECHBIM OITMCAaHHUECM.

Hcnons3oBanue MporpaMMHBIX CHCTEM M CEPBUCOB
BBIMyCcKHUK Hay4uTCs:
. kinaccu(pUUUpPOBaTh (HaiJIbl IO THITY U HHBIM [IapaMeTpam;

® BBIITOJIHATE OCHOBHBIC OIl€paliuu C (baﬁHaMH (COBL[aBaTB, COXpaHsTh, PEIAKTUPOBATD,

YJIaJIATh, ApXUBHPOBATh, «PACIIAKOBBIBATE) apXUBHBIC (aiJibl).

BLIHyCKHI/IK OBJIaICCT (KaK pe3yJibTaT NPUMEHEHUs IIPOrpaMMHBIX CUCTEM U HUHTEPHET-CEPBUCOB

B JIaHHOM KypC€ ¥ BO BCEM 00pa30BaTeIbHOM IIPOLECCe):

. HaBBIKAMH PabOTHI ¢ KOMITBIOTEPOM; 3HAHHAMH, YMEHUSIMH ¥ HaBbIKAMH, 10CTaTOYHBIMA
JuIsi paboTHI C PA3IMYHBIMM BH/JAMH [POTPAMMHBIX CHCTEM H HHTEPHET-CEpBHCOB ((aiioBbie
MEHEe PKEPBI, TEKCTOBBIE PEIAaKTOPbI, IEKTPOHHBIE TaOJIMIIbI, Opay3epbl, OHMCKOBEIE CHCTEMBI,
CJIOBApH, 3JIEKTPOHHBIC SHIIUKIIONEMH); YMEHHEM OMMCHIBATH pabOTy 3THX CHCTEM H CEPBHCOB

C UCITOJIb30BAHUEM COOTBGTCTBy}OHIQﬁ TEPMUHOJIOI'HH;

. pa3TMUYHBIME (JOPMAMU MPEICTABIEHAs JaHHBIX (TAaGJMIBI, JMArPaMMBI, TpaQuKH H T.
1.);
. IIO3HAKOMHUTCS C HpOFpaMMHBIMH Cpe}ICTBaMH JUIs paGOTLI (&} ayIIHOBHByaJIBHI:IMPI

JTAHHBIMH U COOTBETCTBYIOIINM IMOHSTHIHBIM aIlllapaToM.
BBIIyCKHHK TIOJYYHT BO3MOKHOCTD (B IaHHOM Kypce H HHOH y4eOHOH JeSTeIbHOCTH):

» MPAKTUKOBATLCS B HCIIOJIB30BAHUU OCHOBHBIX BUJIOB IIPUKJIAJHOTO MPOrpaMMHOIO

obecriedeHns (PEIAKTOPBI TEKCTOB, dJIEKTPOHHBIC TAONIHIIEL, Opay3epbl U 1p.);

. MO3HAKOMMUTBCS C I[PHUMEpPAMH HCII0JIb30BaHUS MaTeMaTH4C€CKOIro MOJCIAPOBAHUS B

COBPEMEHHOM MHUPE;
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* MTO3HAKOMHUTECS C IOCTaHOBKOM BOIIpoca O TOM, HACKOJBKO JIOCTOBEpHA TMOITYy4YCHHASA

I/IH(I)OpMaLU/IH, MNOJKpEeIUIeHa JIM OHa JOKa3aTe/IbCTBaAaMHU NOJIUHHOCTH (HpI/IMep: HaJIM4yue
SHGKTpOHHOﬁ HOJII'IPICI/I); IO3HAKOMUTECS C BO3MOXXHBIMU ITOAXOJaMH K OLEHKE JOCTOBEPHOCTH

uH(OPMAIMH (IPUMEp: CPABHEHUE JAHHBIX M3 PA3HBIX HCTOYHHKOB);
. [03HAKOMHUThCA ¢ IpuMepamu ucroib3oBanus MKT B coBpeMeHHOM MUPE;

M MOJIYYUTh NPEACTABIICHUSA O pO60TI/I3I’IpOBaHHbIX yCTpOﬁCTBaX U UX HCHOJIb30BAHUH Ha

IPOU3BOJCTBE U B HAYIHBIX HUCCJICAOBAHUAX.

Texnonmorus

PesynbTaThl, 3asBJEHHbIE 0OpasoBaTenbHOM mporpammoi  «TexHomorus» 1o OtoKam

COJICpKAHUS

CI)opanOBaHHe TEXHOJIOTHYECKON KYJIBTYpbl H HpOeKTHO-TCXHOHOFI/I‘IGCKOFO MBIIJICHUA

oOydaromuxcs

BemmyckHuK Hay4uTCs:

. CIIe/I0BaTh TEXHOJIOTHH, B TOM YHCIe B MPOLECCE HU3TOTOBJICHHS CyOBEKTHBHO HOBOTO
IPOYKTa;
. OLICHMBATH YCJOBHS TPUMEHHMMOCTH TEXHOJIOTHH, B TOM 4YHCIE C  IO3HIHH

9KOJIOTHYECKOH 3aIIUIIEHHOCTH,

. [IPOTHO3MPOBATH TIO HM3BECTHOH TEXHOJOTHH BBIXOIBI (XapaKTEPUCTHKH NPOAYKTa) B
3aBHCHMOCTH OT H3MEHEHHs BXOIOB/IIApaMEeTPOB/PecypcoB, IPOBEPSTH MPOTHO3BI OIBITHO-
OKCIICPUMEHTAIBHBIM ~TIYTEM, B TOM YHCIE CaMOCTOSATENBHO IUIAHUPYs Takoro pona

9KCHEPUMEHTBHI;

* B 3aBUCUMOCTHU OT CHUTyallUHW OIITHUMH3UPOBATH 0a30BbIe TEXHOJOTUU (3anaTHOCTI> —
Ka‘-[eCTBO), IIPOBOJAUTHL aHaJIA3 aJIbTEPHATHUBHBIX pecypcoB, COCIUHATH B eIMHBIA IIJIaH
HECKOJIBKO TEXHOJIOrHH 0e3 WX BHUJOU3MEHEHHS IS MOJIYyYEeHUsI  CIIOKHOCOCTAaBHOI'O

MaTepuaIbHOTO MM HHGOPMAIMOHHOIO IPOYKTa,;
. IPOBOJUTH OLEHKY M MCIBITAHHE MOJIy4E€HHOr0 MPOIYKTa;
. NPOBOMUTH  AHANM3 TOTPeOHOCTEH B TeX MM HMHBIX MarepHalbHBIX WM

HH(POPMALMOHHBIX TPOAYKTaX;
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L OITMChIBATL TCXHOJIOTHYECKOE PEIICHUE C MMOMOMIbIO TEKCTa, PUCYHKOB, rpa(bnqecxoro

U300paKeHus;

Y AQHAJIM3UPOBATH BO3MOXKHBIE TEXHOJIOIHYCCKUE PEHICHUS, OIPEeaeIATh UX JOCTOMHCTBA U

HEJIOCTATKU B KOHTEKCTE 3aJIaHHON CUTYyaIluH,

. NPOBOJUTh M AHAIM3UPOBATh Pa3pabOTKy W/WIM pealu3aldio IPHUKIAJHBIX HPOEKTOB,
IIpeII0JIaralonuX:
. OIpeJieNiCHHEe XapaKTePUCTHK M Pa3pabOTKy MaTEepUalIbHOIO IPOJAYKTa, BKIIOYas €ro

MOJICIUpPOBaHKEe B HMH(OPMAIMOHHOW cpefe (KOHCTPYKTOpE), BCTpaWBaHHE CO3IAHHOTO

HH(GOPMAIIMOHHOTO MPOJIYKTA B 3aaHHYIO 000JIOUKY,

. U3TOTOBJIEHHE MH()OPMAMOHHOTO TPOJIYKTa 1O 33aJaHHOMY aJTOPUTMYy B 3aJaHHON
000J10UKe;
. [POBOJUTh W AHAJIM3UPOBATh pa3pabOTKy W/WIKM peajr3alril0 TEeXHOJOTHYECKHX

MIPOEKTOB, TPE/IIOIaraloMX:

- ONTHUMH3ALMIO  3aJ]aHHOr0  crocoba (TeXHOJOTHH) IOJy4YeHHs  TpeOyrommerocs

MaTepUaATBbHOIO MPOIYKTa (TI0CsIe ero MPUMEHEHHs B COOCTBEHHOM MPAKTUKE),

- pa3paboTKy (KOMOMHHpOBaHHE, M3MEHEHHE MapaMeTpoB U TpeOOBaHUM K pecypcam)

TEXHOJIOTUHU ITIOJIYyYCHHUSA MATECPUAJIbHOTO U HH(bOpMaHHOHHOFO MMpoAyKTa C 3aJaHHbIMH

CBOMCTBaMHU;
. NPOBOJAMTL U aHAJIM3UPOBaTh  pa3paboTKy  W/WIM  pealu3alldilo  [POEKTOB,
IIPEeNoIaratomux:

- IUTaHUpOBaHKe (pa3pabOoTKy) MaTepHajIbHOTO MpPOJYKTa B COOTBETCTBHH C 3aJauei

COOCTBEHHOM JIeSITENLHOCTH (BKIIIOYAs MOJICIMPOBAHHE U Pa3pabOTKy TOKYMEHTAIUH),

- IUIaHUpOBaHKEe (pa3paboTKy) MarTepHalbHOrO IPOAYKTa HA OCHOBE CAMOCTOSTEIBHO

IIPOBEIEHHBIX MCCIICOBAHUIN TOTPEOUTEITLCKIX HHTEPECOB.
BhIyCKHHK TOTYYUT BO3MOXKHOCTH HAYUYUTHCS
. BBISIBIISATE M (JOPMYIHPOBATE MPoOIeMy, TPeOYIOIIYI0 TEXHOJIOTHUECKOT0 PEIEHNUS;

. MOAU(PHUIUPOBAT MMEIOILHECs HPOAYKTBI B COOTBETCTBHH ¢
CHTYyaliet/3aKka30M/moTpeOHOCThIO/3a/1auell  JeITeTbHOCTH ¥ B COOTBETCTBHHM € HMX

XapaKTEepPUCTUKAMH pa3padaThiBaTh TEXHOJIOTHIO HAa OCHOBE 6a30BOM TEXHOJIOTUH;
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. TEXHOJIOTU3UPOBATH CBOH OIIBIT, IPEACTABJIATL HA OCHOBE PETPOCIICKTUBHOI'O aHAlIU3a U

YHU(DHUKALNY JIESTeIbHOCTH ONUCAHUE B BU/IE HHCTPYKIMU UITH TEXHOJIOTHUECKON KapTHL.
1.2.5. IlpenmeTHbIe pe3yabTaThl
IIpozpammmvie mpe6o8anus K 3HAHUSM (Pe3yibmambl MeopemuyecKol N0020moeKu):

® IIpaBuJia 0e3onacHOM pa6OTbI C  JJICKTPOHHO-BBIYUCJ/IUTECIIbHBIMH  MallMHAMH M

cpeacTBaMH sl cOopa IPOCTPAHCTBEHHBIX JIaHHBIX;

. OCHOBHBIE BHJIbI TPOCTPAHCTBEHHBIX JTAaHHBIX;

. COCTaBHBIE YaCTH COBPEMEHHBIX F€OMH()OPMALMOHHBIX CEPBUCOB;

. npoecCHOHAbHOE TPOrpaMMHOe obecredeHne A1 0O0paOOTKH IIPOCTPAHCTBEHHBIX
JIAHHBIX;

. OCHOBBI ¥ TIPUHITUITBI a3POCHEMKH;

. OCHOBBI M TPHUHIMIIEI pabOThl TIIOOATBHBIX HABUTAIIMOHHBIX CIIYyTHHKOBBIX

cuctem (I'HCC);
. NpeICTAaBIEHNE W BU3YyalN3alus IIPOCTPAHCTBEHHBIX JAHHBIX ISl HEMPO(heCCHOHATBHBIX
MOJIE30BATEIICH;
. npuHOUne! 3D-MonenupoBanus;
* yCTpOﬁCTBO COBPEMEHHBIX KapTorpaq)qucxnx CEPBHUCOB;
. [peJICTaBJICHHE U BU3yaIH3allisl IIPOCTPAHCTBEHHBIX JAHHBIX JUISl HENPOdhecCHOHAIBHBIX
M0JIb30BaTElICH;
. e prupoBaHIe KOCMHUYECKHX H300paXKeHUH;
. OCHOBBI KapTorpaduu.

IIpozpammneie mpebosanus Kk yMEHUSM U HAGLIKAM (De3Ybmamul NPAKMUYeCKoll N0OO20MOBKY):

e CaMOCTOSATEIIbHO pe€liaTh IMOCTABJICHHYIO 3a/lavdy, aHAJIU3UPYsS U non6npa$1 MaTepuajibl U

cpeacTBa ajist eé PEUICHUS

M COo3/1aBaTh U paCCYUTHIBATH MOJIETHBIN TIJIAH IS OECIUIOTHOIO JIETATETBHOTO arrmapara,
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. oOpabarpiBaTh ~ a’pOoCBEMKY W TONy4YaTb  TOYHBIE  OPTOQOTONIAHBl U

ABTOMAaTU3UPOBAHHBIC TpéXMepHLIe MOJECJIN MECTHOCTH,

. MoJeTHpoBaTh 3D-00bEKTHI;

e 3alyuIIaTh COOCTBEHHBIE IIPOEKTHI;

. BBITIOJTHATE OIU(POBKY;

L BBITIOJIHATH HpOCTpaHCTBeHHHﬁ aHaJIn3;

. co3/1aBaTh KapThl;

. co3JaBaTh NpocTeiiine reorpaguyeckue KapThl pa3IMuHOrO COAEPIKAHHUS;

. MOJIETMPOBATh reorpaduueckue 0ObEKThI U SIBICHUS;

. [PUBOJUTH [PUMEPHI IPAKTHYECKOTO HCIIOIb30BaHMUsI TeorpaduyecKuX 3HaHUH B

Pa3INIHBIX o0acTIx JCATCIBHOCTH.

1.3. Cucrema OIIEHKH JOCTHIKEHHUS IUTAHAPYEMBIX PE3YJILTATOB OCBOCHHSA OCHOBHOM

00pa3oBaTebHON TPOrpaMMbI OCHOBHOTO 00IIIero 00pa30BaHMs
Buer koHTpOIIS:
- IPOMEXKYTOUYHBIH KOHTPOJIb, IPOBOJUMBIIl BO BpeMsl 3aHATHUI;
- UTOTOBBIM KOHTPOJIb, IPOBOIUMBIH [0CIIE 3aBepIICHHs BCeH yueOHOM IporpaMmel.
@QopMBbI IPOBEPKH PE3yJIHTATOB:
- HabIIOIeHHE 3a 00YYAOIIMMHUCS B IIpOIiecce paboThI;
- UTPBI;
- MHJMBH/yaJbHbIE U KOJUIEKTUBHbIE TBOpUYECKHE PAaOOTHI;
- Oeceibl ¢ 00YYAIOIUMUCS H UX POJUTEISIMH.
®DopMBbI I0JIBECHUS HTOTOB:

- BBIIIOJIHEHHUE IIPAKTHYECKUX pa60T;
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- TECTBHI;

- QHKETEI;

- 3allliTa IIpOoeKTa.

Hroropas aTTecTanus 06yqa}omnxc;1 MIPOBOAUTCS IIO0 pe3yjbTaTaM IOATOTOBKHA U 3alIUTHI

IIpOCKTa.

HJ'IS{ OLECHHUBAHUS IEATECIIBHOCTHU 06yqa}0umxc;1 HUCIIOJIB3YXOTCSI MHCTPYMEHTBI CaMoO- H

B3aUMOOILICHKH.

2.2. IlpumepHble IPOrpaMMBbl y4eGHBIX MPEAMETOB, kypcos (YTII, rae kak nmpumep mpornucaHo

«Keiic 1 — 10 uacos», mocne kpatkoe OIIMCAaHHUE, YTO 3TO 3a KEHC, ONMCAHHE [10YacOBOE

BBIHOCHM YK€ B CaM Keiic).

Hpﬂmepﬂoe yqeﬁno-TeMaaneCKoe INIaHUPOBaHHE:

Ne Pasnien nporpamMmbl yueGHoro kypca Konunuec JHara
/i TBO
4acoB
1 3nakomcTBO. TexHuka GesonacHocTH. BBoHOE 3aHsTHE («Menss | 2 02.09
MHDP»).
2 Beenenue B reomH(popmauuonnsle Texmonormu. Keiic 1: |6 09.09-16.09

«CoBpemennble kapTsl, wiu Kak onmcats 3emto?».

Keiic 3HaKomuT oOydarommxcst ¢ Pa3HOBUIHOCTSIMU JTAHHBIX.
Pemas 3amauy keiica, oOywarommecs NPOXOJAT  CIEAYIOIIUE
TEMATHKH: KapThl M OCHOBBl MX (JOPMHPOBAHHUS; H3ydYEHHE
YCJIOBHBIX 3HAKOB M MPUHLMUIOB MX OTOOPaKEHHS Ha Kapre;
CUCTEMBI KOOpJIMHAT | HpOCKHI/Iﬁ KapT, HWX OCHOBHEIC
XapaKTEPUCTUKU U BO3MOXXHOCTH IIPUMECHCHHUS Macmrab u Ap.
BCIIOMOTATE/IbHbIC HHCTPYMEHTBI (POPMHPOBAHUS KAPTHI.
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Keiic 2: «I'noGambhoe mnosuumonmposanne “Haiim cebs Ha
3CMHOM I1ape”».

Hecmotps Ha To, uT0 HaBuraTophl M cropTHBHBIE TPEKEPBI CTATH
HEOTBEMJICMOH YaCThIO HalleH JKM3HH, MAJO KTO 3HAET MPHHIIUII
ux paGotel. Ilpoiins keiic, ofyyaiommecs y3HAIOT —Mpo
['JIOHACC/GPS — npusImIel paGoThl, HCTOPHIO, COBPEMEHHBIE
cucremsl, mpuMeHeHue. lIpumenenue norrepo. Busyammzamus
TEKCTOBBIX JIaHHBIX Ha KapTe. Co3/1aHie KapThl HHTEHCUBHOCTH.

23. 09-
07.10

dororpadun U maHOpaMel.

Paznen, mNOCBANIEHHBIA MCTOPMM W IPUHIMIAM  CO3JAHHS
¢otorpadun. OGydaromuecs M03HAKOMSATCS ¢ TEXHHKON CO3IaHUs
ororpadum, MO3HAKOMATCS € BO3MONKHOCTSAMH NPHMEHEHHS
(ororpaduu kak cpeJcTBa cO3IaHUS YEro-IHoo.

14.10-18.11

OcHoBBI  a39pOdOTOCHEMKH. IlpumeHneHne  GECHUIIOTHBIX
ABHAIIMOHHBIX cUCTeM B aspodoTochéMke. Keiic 3.1: «J[na yero
Ha CaMoM Jiesie HyKeH OeCIMIIOTHBIN JIeTaTeNbHbIH anmapaT?y.
OObEMHBIH  Kelic, KOTOPBIH I03BOJMT 0OYYarOMMMCS OCBOWTH
HOJIHYIO TEXHOJIOTHUYECKYIO LENOUKY, UCIIOJIBb3YEMYIO
KOMMEPYECKHMH  KOMIIAHMAMHU. YCTPOUCTBO ¥  HPHHIMUIIBI
¢ynxuuonupoBanust BITJIA, ocHOBBI (JOTO- H BHICOCHEMKH M
NPUHIKIOB Nepenaun nHpopmannu ¢ BITIIA, o6paboTka qaHHBIX
¢ BITJIA.

30

25.11-17.03

Ketic 3.2: «M3MeHenue cpeibl BOKPYT MIKOJBIY.
[Iponomxenne xefica 3.1. OOydwaromuecs, uMes B CBOEM
PacIOpsKCHUU 3JIEKTPOHHYIO 3D-MOzesb MIKOJIBI, IPOA0IKAIOT
BHOCHUTb M3MEHEHHS B MPOAYKT C ILEIbK OIaroycTpoicTBa
paitona. OOyuaromuecss MpoaOIKAIOT COBEPIIEHCTBOBATH CBOM
HaBbIK 3D-MonennpoBaHusl, 3aBepias NPoeKT.

10

31.03-28.04

[ToaroroBka 3amuThl IPOEKTA.

05.05-19.05

3aIuTa MpoeKToB.

26.05

3aKTIoYnTENRHOE 3aHsATHE. [10BEICHIE UTOTOB paboThL

26.05

Hroro

68

18




2.2.1. O6mwme nonoxenus

Ilporpamma  «['eonmH(pOpMaLMOHHBIE  TEXHOIOTHH»,  SBJSACH HEOOXOAUMBIM
KOMIIOHEHTOM 06IHCI‘0 o6pa3013aHmI BCEX o6yqalomnxc51, OpeaoCTaBIACT UM BO3MOXXHOCTH
IIPUMCHATD Ha [IPAKTUKE 3HAHUs OCHOB HayK. [IporpamMma siBjseTcs (hakTHUECKH eIMHCTBEHHBIM
IIKOJIBHBIM - Y4eOHBIM KypCOM, OTP@XalOIMM B CBOEM CONEPIKAHHH OOLIHE TIPUHIIAIIBI
peodpasyromeil 1esTeIbHOCTH YeNOBeKa M BCE ACHEKTHI MaTepHalbHOH KymbTypsl. Kypc
HANpaBJICH Ha OBJIA/ICHHE 00y4alOIMMHUCS HAaBbIKaMKM KOHKPETHOM MpeIMETHO-TIpeoOpa3yroleit
JACATECIIBHOCTHU, CO3JIJaHUE HOBBIX HeHHOCTeﬁ, YTO, HECOMHCHHO, COOTBeTCTByCT HOTpCGHOCTHM
pasBuTHs oOuiecTBa. B pamkax « TeXHOIOrMH» IPOMCXOMUT 3HAKOMCTBO C MHUPOM NpodeccHii u
OpHeHTalus 00yyJaromuxcst Ha paboTy B pasimuuHbX cdepax OGIIECTBEHHOrO MPOU3BOJICTBA.
Tem cambiM  obecrieunBaeTcss IpeeMCTBEHHOCTD nepexojia O0YyYaroIMXcs OT OOLEero K

npodeccuonanbHOMY 00Pa30BaHUIO U TPYIOBOM AESTEIBHOCTH.

Iporpamma npesvera «TexHomnorus» obecreuuBaeT (HOPMUPOBAHHE y oOydaromuxcs
TEXHOJIOTHIECKOTO MBIIIUICHHS. CXeMa TeXHOOrHYEeCKOro MbIILIEHUs (MOTPeGHOCTh — Ieib —
Crnocod — pe3ynbTar) no3BosisieT Hanbolee OPraHMYHO PelaTh 3a1auu YCTaHOBJIEHHS CBSI3EH
MeXJ1y 00pa3oBaTebHBIM M XKH3HEHHBIM [IPOCTPAHCTBOM, 00pa3zoBATelbHBIMH pe3yJbTaTamy,
HOJYYEHHBIMH TIPH U3YYCHHH pA3IMYHBIX IIPEAMETHBIX OONacTel, a TakkKe COOCTBEHHBIMH
00pa3oBaTeNbHBIMU  PE3yJbTATAMH  (3HAHHMSIMH, YMEHWSMH, YHHBEPCAIbHBIMH Y4eGHBIME
ACHCTBHSIMH W T. JI.) M JKM3HGHHBIMH 3ajayamMu. KpoMe TOro, cxema TEeXHOIOIHMYECKOTO
MBIIUICHHS 1I03BOJIACT BBOJHUTH B 00pa3oBaTeNbHBIH MPOLECC CHTYAalMH, NAIOIIHE OIIBIT
TIPHHATHS TParMaTHYHBIX PEIICHHI HAa OCHOBE COOCTBEHHBIX 0OpPa30BATENBHBIX PE3yIHTATOB,
HAauMHas OT peIeHHs OBITOBBIX BONPOCOB M 3aKAaHYMBAs pEIIEHHEM O HAIPABICHHIX
MPOJIO/DKEHHUsI 00pa30BaHUsl, IIOCTPOCHHEM KapbepHBIX H JKM3HEHHBIX IUIAHOB. TaKuM obpazom,
nporpamma  «l'eomHpopMaTiKa» 103BOJSET CHOPMMPOBATE y OBYYAIOMUXCA  pecype
IPAaKTHYECKUX YMEHHH M OIbITA, HEOOXOMMMBIX [Uisi pasyMHOH OpraHM3amuH coOCTBEHHOM
KH3HU; CO3MACT YCJIOBMSL [UIA Pa3BUTH MHHUUATHBHOCTH, W300pETATEIbHOCTH, TMOKOCTH

MBIIIJICHHASA.

Y4eOHO-BOCIMTATENHBIN  MPOIECC  HAaUpaBleH Ha (OPMHUPOBAHHE M pa3BHTHE
Pa3sIHYHBIX CTOPOH 00YYAIOLIMXCSl, CBA3AHHBIX ¢ pealn3alyieil Kak X coOCTBEHHBIX HHTEPECOB,
TaK ¥ HHTEPECOB OKpYXKarouero mMupa. Ilpu 3ToM rHGKOCTH MpOrpaMMbl MO3BOJISIET BOBJIEYD
00Yy4arOKUXCs C PasIMYHbIME CIOCOOHOCTAMH. BONbIIOH 06BEM IIPOEKTHBIX paboT MO3BOJISET

Y4ECTh MHTEPECHl H OCOOEHHOCTH JTHYHOCTH KaXKIOro 00YYalOIIerocs. 3aHsATHS OCHOBAHBI HA
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JIMYHOCTHO-OPUECHTUPOBAHHBIX TEXHOJIOTHAX 06y'~ICHI/IH, a TaKXXC CHCTEMHO-ACATCIIBHOCTHOM

MeTozie O0yUeHus.

HaHHaﬂ Iporpamma Iipe€aroJjaract BapI/IaTPIBHLIﬁ moaxoa, TaKk KakK B 3aBHCHMOCTH OT

00y4aroNIerocs Mo3BOJISET YBEINYHTE UM yMEHBIIUTL 00BEM TOM MM HHOM TeMBI, B TOM UHCIIe

H CJIOKHOCTD, a TaKXK€ MOPATOK ITPOBEICHUS 3aHSATUH.

2.2.2. OcHOBHOE cojep)KaHHe Y4eOHBIX IMPEIMETOB HA YPOBHE OCHOBHOIO OOILEro

o0pa3oBaHus

Ha mnporsokenun Kypca IpOrpamMMmbl 00ydaromuecss MO3HAKOMATCS C pasiMYHbIMU
reoMH(pOPMaMOHHBIMU CHCTEMAMH, Y3HAIOT, B KAKUX 00JIACTAX [IPUMEHSETCS reonH(pOpMaTHKa,
KaKue 3a/layd MOXKET pemIaTh, a TaKKe CMOIYT CaMH [PUMEHATh €& B CBOEH MOBCEIHEBHOMN
ku3HH. OOydvaromuecss 0a30BO yCBOST MPHHLMII [O3UIMOHUMpPOBaHUs ¢ momomsio [HCC.
V3Hal0T, Kak MOXHO OpPraHM30BaTh COOpP CITYTHHKOBBIX IaHHBIX, KaK OHH MPEICTABISIIOTCS B
TEKCTOBOM BHJIE M KaK UX MOXKHO BH3YyalIH3UPOBATh. B pamkax mporpamMMbl BEIOEPYT MPOSKTHOE
HanpaBJieHHe, Hay4yaTcsd CTaBHTh 3a/adyd, HCCICAOBATh MPOOJIEMATHKY, [UIAHUPOBATH BEICHUE

IPOEKTa U TPAMOTHO Paclpe/ielsiTh POJIM BHYTPU KOMaH/IbI.

OOyuaromuecss CMOIyT TIO3HAKOMHTBCS C HCTOPHEH IPUMEHEHHS OeCHHIOTHBIX
JIeTaTeIbHBIX anlapaToB. Y3HAIOT O COBPEMEHHBIX OECIUIOTHUKAX, CMOTYT PELIUTh Pa3uvHbIC
3aJ1a4yM C UX MOMOIIBIO. Y3HAIOT TaKkKe U 00 OCHOBHOM YCTPOWCTBE COBPEMEHHBIX OECIMUIOTHBIX
cucteM. OOyyarommmecs: y3HalOT, KaK CO3/aéTcs MOJETHOE 3aJaHue s OecrnuIoTHHKOB. Kak
NPOU3BOJUTCA 3allyCK M JaibHedIas chéMka ¢ nmomompio BAC. A Ttakxe mojyyar Takue

pe3ynbTaThl ChbEMKH, Kak OPTO(OTOIUIAH U TPEXMEPHbIE MOJIEITH.

Obyuarommecss  yryOsTcss B TEXHOJNOTHIO — O0OpabOTKM — TeOJaHHBIX  IYTEM
ABTOMATH3MPOBAHHOIO  MOJICIHPOBAHHUS OOBEKTOB MeCTHOCTH. CaMOCTOATENBHO CMOTYT

BBIIOJIHUTE ChEMKY MECTHOCTH 1O NoNETHOMY 3axanuto. Coznanyt 3D-momenn.

OGyyaromuecs 03HAKOMSTCS ¢ Pa3IHYHBIMA YCTPONCTBAMHI NPOTOTUIIMPOBAHHUS. Y 3HAIOT
o0uMe NpUHIMIIBL PAabOTBI YCTPOMCTB, C(epbl MX MPUMEHEHHS M MPOAYKTHI JIEATEILHOCTH
JaHHBIX ycTpoiicTB. OOydarolmuecs Hay4arcs rOTOBHTH 3D-Mojenu [Uis TeyaTd ¢ HOMOIIBIO
SKCIIOpTa AJaHHBIX. I[OHOJIHSIT MOJACIIH 110 JaHHBIM aSpO(l)OTOC’I:éMKI/I C IIOMOIIBIO PYYHOI'O

MozenupoBanus. IIpuMeHAT ycTpoiicTBa It IPOTOTHIIMPOBAHMS ISl TI€UATH 3aaHHsL.

Obyyaromuecs U3y4ar OCHOBBI B 0/IroToBKe npe3errtaiud. Cosmanyt eé. [loaroroBsres

K IIPEACTABJICHUIO PEaIM30BAHHOIO MMPOTOTHUIIA. HpCIICTaBﬂT €ro, 3aluinas nmpoeKT.

3.1. IlpuMepHBIil y4eOHBIi [1aH OCHOBHOTO 00IIero 00pa3oBaHus
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3.1.1. IlpumepHbIii KaneHaapHbIi yueOHsbIi rpaduk Ha 2019/2020 yueOHbIi rox

ITepuon o0yyeHuss — CeHTIAOPb-Maid.

Konn4yecTBo yueOHbIX Hemeab — 34,

KosuvecTBo yacoB — 68.

Pexum npoBeeHusi 3aHATHIA: 2 pa3a B HEJEITIO.

[Ipasanuynble ¥ BBIXOAHBIE IHH (IO IPOM3BOJICTBEHHOMY KAJCHIAPIO IPU MIECTHIHEBHOM

paboueii Heyene):

KanukynspHerii nepuos:

Ne | Mecsn ®opma
/11 3aHATUS

Koi-
BO
4acoB

Tema 3ansaTus

®dopma KOHTPOJIS

1 Centsi6ps | JU/IIP

Texnuka
BBoanoe
3ansTue (Mensist Mup+).

3HAKOMCTBO.
0€e30I1aCHOCTH.

becena

2 Cenrsibps | JI/IIP

HeoGxomumocTs  KapThl B
coBpemeHHOM Mupe. Coepbl
NPUMEHEHHUs, HEepPCIEeKTUBBI
HCIOJIB30BAaHUS KapT.

becena

3 Cents6py | JI/ITP

Bexropusie JIaHHBIE Ha
KapTax. 3HaKOMCTBO C BeO-
I'MC. IlBer xax aTpuOyT
KapThl. 3HAKOMCTBO (o
KaprorpapuuecKuMHu OHJIaiH-

CEpBHCaMH.

Becena
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B Centsabps | JUIIP Ceer u ner. Ponb npera Ha | Becena
kapre. Kax 3acraButh 1Ber
pabortars Ha cebs1?
5 OxTa6pb JUTIP Cosmanume w  myGuukauus | JleMoHCTparms
COOCTBEHHOM KapThl. peuienus keica
6 Oxts16pb JUTIP Cucremsr riaobanpHoro | Becena
TIO3UIIMOHUPOBAHHSI.
7 OKTsI6pb JUTIP Ilpumenenne crytaukoB mst | JleMoHCTpanust
HO3ULUOHUPOBAHMS. peleHus Keica
8 OKTs6pB JUTIp Hcropus ¢ororpaduu. | becena
®otorpadus  kak  crmocob
U3YYCHHS OKPY’KaroIiero
MHpa.
9 Hosi6pp JUTIP XapaKkTepuCTUKU becena
(oroanmaparos. Ilomyyenue
Ka4eCTBEHHOT0 (DOTOCHUMKA.
10 | Hosi6ps JUTIP Coznanue cepryeckux | Becena
HIaHOPaM. OcHOBHBIE
IIOHATHS. Heobxomumoe
obopynoBaHue. Texuuka
CBEMKH cepuyeckux
rmaHopam Pa3IMYHON
anmaparypou.
11 | Hosi6ps JUTIP Coznanue chepuyeckux | Tectupopanue
[aHOPaM. CimBka
NOJIyYEHHBIX  (poTorpadmii.

Koppekuus u peryunb

naHopam.
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12

Jlexabpn

JUITP

doTorpammeTpust u ee
BIIUSHME Ha COBPEMEHHBIN
MHp.

becena

13

Jexabpp

JUTTP

CreHapuu CbeMKH OOBEKTOB
JUIst MOCTIEIYIOIIETr 0
IMOCTPOCHUA ux B
TPEXMEPHOM BH/IE.

becena

14

Jlexabpw

JUTTP

[TpuHnmn MOCTPOCHHS
TPEXMEPHOTO  M300pakeHHUs
Ha KomibloTepe. Pabora B
dortorpammerpuyeckom 110 -
Agisoft ~ Metashape  wim
AHAJIOTUYHOM. O6pabotka
OTCHATOrO MaTepuaa.

becena

15

Jlexabpp

JUTIP

becnimnotHuk B
reouH(popMaruke.
VCTpolCTBO M IpUMeHeHHe
JIpOHA.

becena

16

STaBapn

JUTTP

Texuuyeckne ocobeHHOCTH
BITJIA.

becena

17

SIHBapb-
Despaib

JUTIP

[MunorupoBanue BITJIA.

TectupoBanue

18

despain

JITTP

Hcnone3zoBanue
OecrnuIOTHUKA JUIl CHEMKH
MECTHOCTH.

JleMoHcTpanus
peleHus Kelca

19

Mapr

JUTIP

Bo3znuxarormue po0IeMbl
npu co3ganud 3D-Mojenei.
CnocoObl  pefaKTHpoOBaHUsI
TPEXMEPHBIX MOJICIICH.

becena
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20 | Mapr JUTIP Texnomoruu becena
IPOTOTUIMPOBAHHUSI.
VYeTpoiicTBa AUk BOCCO3MaHus
TPEXMEPHBIX Mo/Ienei.
Pab6ota ¢ 3D-npunTepom.
21 | Mapt JUITP ®usnueckne n xumudeckue | TecTupoBaHHe
CBOMCTBaA miactuka s 3D-
[IpUHTEpA. [Tevats
TPEXMEPHON MOJIEINHN IIKOJIBI.
22 | Mapt JUTIP Pabora B I1O must pyunoro | Becena
TPEXMEPHOTO
MozenupoBanust — ScetchUP
WU aHAJIOTHYHOM.
23 | Anpenb JUTIP DKCIIOpTUPOBaHKE becena
TPEXMEPHBIX (haitnos.
ITpoekTrpoBanue
COOCTBEHHO CIIEHBI.
24 | Anpenb JUTIP Ilevarr Mmomenu wma 3D- | Becena
IIPUHTEPE. Odopmnenue
TPEXMEPHOH  BEIECTBEHHOU
MOJIETIH.
25 | Mait [P IloxroroBka 3aIIUTHI
IIPOEKTA.
26 | Mait 1P 3ammTa npoeKTOB. JleMoHCTparus
peILIeHus KeHCoB
27 | Maii JUTIP 3aKJIIOYUTEIbHOE  3aHATHE.

[lopsenenne utoroB paGoThI.
IInaner mo nopabotke.
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3.2. Cucrema ycnoBuii peannsanuu ocHOBHOl 0611e06pa3oBaTesbHOM MPOrpaMMBI

3.2.1. Onucanne kajnpoBbIX yCHOBHIL PeaIM3alMH OCHOBHOH 00pa30BaTeIbHON [POrpaMMBbl

OCHOBHOT0 00111eT0 06pa3oBaHus (OMHCAHHE KOMITETEHIHIA HaCTaBHHKA)

Hacrasuux nporpammsl «I"eonnpopmaruay pabOTaeT Ha CTHIKE CaMBIX aKTYaJIbHBIX 3HAHMI 110
HANpaB/ICHUIO TEONPOCTPAHCTBEHHBIX TEXHOTOIMH, a TAKXKE IeHEPUPYET HOBBIC MOJIXOABI H
PCIICHH, BOTLIOWIAs MX B peaibHble NPoekThl. HacTaBHUK ABIsETCS IpaMOTHBIM ClIEIHATHCTOM
B 00J1aCTH reOMH(pOPMALMOHHBIX CHCTEM, CIIEIUT 32 HOBOCTSIMMU CBOECH OTpaciii, U3y4aeT HOBBIE
TexHonoruy. O6anaeT HaBbIKAMH TIPOEKTHOIH ACSATCIILHOCTH, BHEAPsis €€ MPUHIKIIEL B IIPOLIECC

00yueHus.

HacraBuuk B paBHOii cremenmu o6nazaeT Kak CHCTEMHOCTBIO MBIIUIEHHSA, TaK W IyXOM
TBOPHECTBA; MOOHIICH, yMeeT paboTaTh B KOMAH/E, KPUTHYECKH MBICJIUTh, aHAIH3UPOBATh U
00001aTh ONBIT, FeHEPHPOBATH HOBOE, YMEET CTABHTD 3a4a4y 1 pemars X, a Takke paboTaTh B
YCHOBHAX HEONPENICICHHOCTH M B paMKaX NMPOEKTHOH mapaaurMbl. IIOMEMO 3TOr0, HaCTABHHK

oazaeT neaarornyeckoii Xapusmoit.
4. Conepixanue Kypca
OcHOBHbIE pa3jieibl IPOrpaMMBbI yuefHoro Kypca
1) BBeaenue B 0cHOBBI reoHH(pOPMANUOHHBIX CHCTEM H NPOCTPAHCTBEHHBIX TaHHbBIX.

Obyuaromuecs  mo3makomsTess ¢ PA3NUYHBIMH  COBPEMEHHBIMH  I€OMH()OPMAIIMOHHBIMU
CHCTEMaMH. Y3HAIOT, B KaKHX 00MAcTAX PUMEHSETCs reonH(pOpMaTHKa, KaKUE 3319l MOKET

PeIIaTh, a TAKKe Kak 00y4aloIMecs MOTYT caMu IIPHMEHSTH €& B CBOGH ITOBCEHEBHOM JKU3HHU.
2) Ypoxk paborsi ¢ TJIOHACC.

OGyuvarommecst 6a30B0 ycBOSIT [IPUHIHIT MTO3UUHMOHUPOBanus ¢ nomomuisio 'HCC. V3uaror, kak
MOXHO OpraHH30BaTh COOP CIyTHUKOBBIX IaHHBIX, KAK OHH [PEICTABIIOTCS B TEKCTOBOM BHJIE

U KaK UX MO)KHO BH3YaJIH3UPOBAT.
3) BeiGop npoekTHOro HanpaB/eHus u pacnpeneeHne poJeii.

Bbibop mpoextHoro mampasnenus. IToctaHoBKa 3agaun. HcenenoBanuwe mpo6nemaruky.

IInannposanue npoekra. Pacnipesenenne poueii.

4) YcrpoiicTBo M npUMeHeHne GeCNMI0THHKOB.

25




O6yuaromiecs: mo3HaKOMSTCS © ucropueii npumenenus BAC. Y3naior o coBpemeHHBIX BAC,
KaKUE 3a/lai MOXHO pemlaTh € WX NOMOWBIO. Y3HAIOT TAKKE OCHOBHOE YCTpOHCTBO

coBpeMeHHBIX BAC.
5) OcHOBBI CbEMKH ¢ GeCnUIOTHHKOB.

OOyuaromuecst y3HaroT, Kak co31aéTcs MoNETHOE sananue it BAC. Kax nponssoautes 3amyck
U JlanbHeias chéMka ¢ momompsio BAC. A Takke kakue PE3yNbTaThl MOKHO IIOJIYYHTh H KaK

9TO clenath (MoydeHre opTo(oToNIaHa 1 TPEXMEPHON MOJIEIH).
6) Yruy6iaénnoe usyuenue Texnooruii 00paloTKH reoJaHHbIX.
ABTOMaTH3MPOBAHHOE MOJIEHPOBAHHE 06HEKTOB MECTHOCTH ¢ nomomkio Agisoft PhotoScan.
7) C6op reoganusIx.
A3podoTOoCHEMKA, BBINONHEHHE CHEMKH MECTHOCTH 110 MOJETHOMY 3aJaHHIO.
8) O6paboTka u aHa/IN3 reo aAHHBIX.
Coznanne 3D-moneneii.
9) Hsyuenue ycrpoiicrsa ais NPOTOTHITHPOBAHMS.

OsHakomeHHe ¢ ycTpoiicTBamMu [IPOTOTHIIMPOBAHHS, MPENOCTABICHHBIMA O0YYAIOIIMCS.
OOGyuarommecs y3HaioT o61Ie IPAHLHUITBI PabOThI yCTPOHCTB, a Takske KOT/Ia OHH IPHMEHSIOTCS

1 4TO C MX TIOMOIIBIO MOXKHO TTOJTYYHTE.
10) IToaroroBka AaHHBIX A8 YCTPOIicTBA NPOTOTHNHPOBAHMSL.
Hoaroroska 3D-Mozeneit, 3KCHOPT JAHHBIX, TOATOTOBKA 3aJITaHHi [0 [eYaTH.
11) IIpororunuposanmue.
[Ipumenenne yerpoiicts npoToTunuposanus (3D-npuntep).
12) IocTpoenne npocTpancTBeHHBIX clien.

Jlononuenue Mozeneit 0 gaHHBIM a3POPOTOCHEMKH C MOMOINIBIO PYYHOTO MOJIETUPOBAHHS U

TOArOTOBKA K [I€YaTH HA yCTPOHCTBAX IPOTOTHITHPOBAHMS.
13) MoaroroBka npesenranwmii.
Msyuenne ocHOB B moarotoBke mpesentammm. Cosmanue npeseHtanuu. [loaroroBka x

NpEACTaBJICHUIO peaTu30BaHHOTO IIpoTOTHIIA.

26




14) 3amura npoexros.

HpelICTaBIICHI/Ie peaIm30BaHHOIO OpoTOTHIIA.
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4.1. TemaTnueckoe miannpoBanue

No /it

Pasnenpl mporpammel yueGHoOro kypca

Bceero
qacoB

1

3nakomcerBo. Texnuka Ge3onacHocTH. BBoanoe 3ansiTue
(«MeHsist Mup»).

Beenenne B reonnpopmannonnsie rexnosornn. Keiic 1
«CoBpemennbie kapTbl, nin Kak onucats 3emino?».

2:1.

Heo6xonumocTs kapThl B coBpemenHOM mupe. Cheprr
TPHMEHEHUS, TIEPCIICKTHBBI HCIIONb30BAHUS KapT.

2.2;

Bekropuble annble Ha kaprax. 3HakomcTBO ¢ Be6-TUC.
LBeT xak atpulyT KapThl. 3HAKOMCTBO ¢
KapTorpadhuueCKUMH OHJIalH-CEpBUCAMH.

2:3:

Caer n user. Posib nseta Ha kapre. Kax 3actaButhb L(BET
paborars Ha ce6s?

2.4.

Cosnanue u myGnuKanus coGCTBEHHOM KapThI.

Keiic 2: «106aabn0e nosuuuoHuposanue “Haiigu ceds
HAa 3eMHOM mape”».,

3.1

CucTeMsl T1106TLHOTO TTO3MIIMOHUPOBAHHS.

3.2.

HpI/IMeHCHI/IC CITYTHHUKOB J1J1 IMO3ULITUOHUPOBAHUSL.

@oTorpadguu 1 nanopamsI.

4.1.

Hcropus potorpapuu. dotorpadpus kax criocob U3yYCHHUS
OKPYKaIOILero MUpa.

4.2.

Xapaxrepuctuku poToanmaparos. [Monyyenue
KaueCTBEHHOT0 (DOTOCHUMKA.

4.3.

Cosnanue chepuyeckux nanopam. OCHOBHBIE TTOHSTHS.
Heobxommoe oGopynosanue. Texuuka chéMkn
chepryecKnX ManopaM pasmyHoil anmaparypoi (kameps!
cMapT(oHOB 6e3 ITATHBOB, HU(PPOBBIE (oToanmnaparer co
LITATUBAMU U T. J1.).

4.4.

Cospnanue chepuyeckux manopam. Crumpka HOTYYEHHBIX
dororpaduit. Koppekums u peryms naHopam.

OcHoBbI 23podoTochémin. Mpumenenne BAC
(DecMMIIOTHBIX ABHAIMOHHBIX CHCTEeM) B
aspogorocnémke (Keiic 3.1: «/lust gero na camom xeie
Hy:KeH 0eCIIHUI0OTHBI JIeTaTe/IbHbII annapat?»).

3.1,

dororpammerpus 1 eé BiusHuE Ha COBPEMEHHBII MHUP.
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CueHapuu chEéMKH 00BEKTOB TS TTOCIIEAYIOLIETO
IIOCTPOCHHUS UX B TPEXMEPHOM BHJIE.

5.2.
Ipunumn nocrpoenns TpéxmepHoro n300paXKeHus Ha
kommbioTepe. Pabota B hoTorpammerpuueckom 10 —
Agisoft PhotoScan win ananormunom. O6paGorka
5:3, OTCHATOI'O MaTepHaa.
Becniunotnuk B reonnpopmaruke. Yerpoiictso u
5.4. IpHMEHEHHE JIPOHa.
5.5. Texnuueckue ocobennoctu BITJIA.
5.6. Iunoruposanue BITJIA.
Henonb3oBanne GecniuoTHIKA JUTS CHEMKH MECTHOCTH.
5.7.
Bosnukaromme npoGiemsr npu cosaannn 3D-Monereii.
58. Crioco0bI peakTHpOBaHUs TPEXMEPHBIX MOJIEJIEH.
Texuonorun npororunuposanus. Ycrpoiicrsa s
BOCCO3/1aHusl TPEXMEPHBIX Mojelel. Pabora ¢ 3D-
59 IPUHTEPOM.
Dusuyeckue ¥ XUMHYECKHE CBOHCTBA IUIACTHKA 1St 3D-
5.10. | mpunTepa. Ileyats TpéxmepHOit MOJIEH IKOIDL.
Keiic 3.2: «M3menenne cpeanl BOKpYr mKosm.
6.1. Pabota B I1O utst pyunoro TpéxmepHoro MOJIEITUPOBaHUS
— SketchUp mim ananorugsom.
6.2. OKenopTupoBaHie TPEXMEPHBIX (ail1oB. [IpoekTHpoBaHHe
p
COOCTBEHHOM CIEHBI.
6.3. Iewars Mmonen na 3D-npunrepe. OdopmiteHne
TPEXMEPHOM BEIECTBEHHON MOICIIH.
7 IToxroroBka 3amuThl MpoeKTa.
8 3ammTa npoeKToB.
3akmounTenbHoe 3aHsTHe. [To/1Be/IeHre HTOroB PaGOTHI.
9 [Inans! o nopabotke.
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Ketic 1. CoBpemeHHble
KapTbl, unn Kak onucatb
3emnio?

Kelic 3HaKoMuT 06yyalowmxcs ¢ Pa3HOBUAHOCTAMM faHHbIX. Pewas
3ajauy Keiica, obyyatowmecs npoxoaaT cneayoume TeMaTUKKU: KapTbl U
OCHOBbI UX GOPMUPOBAHUSA; U3yYEeHMUEe YCNOBHbIX 3HAKOB ¥ NPUHUMNOB UX
oTobpaeHus Ha KapTe; CUCTEMBI KOOPAMHAT 1 NPOeKLMi KapT, ux
OCHOBHbIE XapaKTePUCTUKN U BO3MOKHOCTU NPUMEHEHUA; MacliTab u Aap.

BCMOMOraTenbHble UHCTPYMEHTbI d)OpMMpOBaHMﬂ KapTbl.

Keiic 2. Tno6anbHoe
no3uumoHnpoBaHue «Haigu
cebsa Ha 3eMHOM Wwape».

HecmoTps Ha To, YTO HaBUraTOPbI U CNOPTUBHBIE TPEKEPbI CTaM
HEOTbEM/IEMOW HaCTbIO HALLEN XKU3HW, MaN0 KTO 3HAET NPUHLMN UX
paboTbl. Mpoinas Keiic, obyyatowmecs y3HatoT npo INTIOHACC/GPS —
NPUHLMNbI PaboTbl, UCTOPUID, COBPEMEHHbIE CUCTEMBI, NpUMEHeHMe.
MpumeHeHwe norrepos. Busyanusauma TEKCTOBbIX 4aHHbIX Ha Kapre.
Co3paHue KapTbl MHTEHCUBHOCTY.

Keiic 3.1. AspodoTocbEmKa.
«[lna vero Ha camom aene
HY>eH 6ecnunoTHbIN
NeTaTenbHbli annapat?y.

Kenc 3.2. MsmeHeHue cpegpi
BOKPYT WKObI.

O6bEMHBbIN Kelic, KOTOPLIY N03BOUT 06YUAKOLMMCA OCBOUTH NoOJIHYIO
TEXHO/IOTUYECKYIO LIENOYKY, UCNONb3YEeMYI0 KOMMEpPYECKUMMU
KOMMAHUAMM. YCTPOICTBO M NPUHLMNbI GYHKLMOHUPOBAHMA BMNAA,
OcHOBbI GOTO- U BUALOCHEMKM W NPUHLMNOB Nepeaaym MHdopmaumm ¢
BIM/A, 06paboTka aaHHbIx ¢ BMJIA.

MpozomkeHue Keiica 3.1. O6yyatowmecs, Umes B CBOEM pacnopsaeHuu
3/1eKTPOHHYI0 3D-MOAEeNb WKO/bI, NPOAOMKAIOT BHOCUTL M3MEHEHUS B
NPOAYKT € uenbio GnaroycTpoiicTsa paiioHa. O6yuatowmecs npoAo/XKatoT
COBEPLIEHCTBOBATL CBOM HaBbIK 3D-MOAENNPOBaHUA, 3aBEpLIAs NPOEKT.

4.2.4.

MaTepI/Ia.IILHO-TCXHI/I'-ICCKI/Ie

YCIIOBHSL  pealus3ald  OCHOBHOH  06pa3oBaTeNbHOM

IPOrpamMMeI (110 CYTH, O0BEIMHEHHE BCEX PECYPCOB, IIPOIHCAHHBIX B Keicax)

Cnucok obopynoBanus

Ne n/n HaumeHoBaHue KpaTkue TexHuueckune xapakrepucrukmu EA. nam. Kon-
BO
1 | KomnbloTepHbith knacc UKT
1.1. M®Y (npuHTep, ckaHep, konup) MuHUManbHble: opmat A4, nasepHblii, wrT.
Ll/6 1
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1.2 HoyTbyK HacTaBHuKa ¢ HoyTbyk: .
MPeAyCTaHOBNEHHOW ONEPAUMOHHOI | npoussoauTenbHoCTL NpoLeccopa (Mo
CUCTEMOM, OGUCHBIM NPOrPaMMHBIM Tecty PassMark — CPU BenchMark
e L) http://www.cpubenchmark.net/): He
MmeHee 2000 eanHUL;
06bEM onepaTUBHOIM NamaTU: He meHee 4
r6;
06bEm HakonuTens SSD/eMMC: He meHee
128 T16;
MO ans NpocMoTpa M peaakTMpoBaHuA
TEKCTOBbIX LOKYMEHTOB, 31EKTPOHHbIX
Tabnuu 1 npeseHTauuii
pacnpoctpaHéHHbIx popmatos (.odt, ,txt,
1tf, .doc, .docx, .ods, .xls, .xIsx, .odp, .ppt,
.pptx). b
1.3 HoyTbyK c npeaycraHoBaeHHOM HoyTbyk: WwrT.
OnepauLnOHHOM CUCTEMON, ODUCHBIM | e Huske Intel Pentium N (uam Intel
nporpammHbim obecneyeHmem Celeron N), He Huke 1600 MTy,
1920x1080, 4Gb RAM, 128Gb SSD;
NPOU3BOANTENILHOCTL NPOLLECCOpa: He
meHee 2000 eanHuL,;
MO ana npocmoTpa M pegakTMpoBaHua
TEKCTOBbIX JOKYMEHTOB, 3/1EKTPOHHbIX
Tabauu 1 NnpeseHTaumii
pacnpocTpaHéHHbIX popmaTos (.odt, ,txt,
1tf, .doc, .docx, .ods, .xls, .xIsx, .odp, .ppt,
.pptx). 10
1.4. MHTepaKTUBHbIN KoMnaeKc Kosmuectso ogHOBpeMeHHbIX KacaHWii— wr.
He meHee 20. 1
YpoK TexHonorum
2L AaanTtneHoe obopyaoBaHue
2.2. 3D-o060pyaosaHue (3D-npuHTep) MuHUManbHble: wT.
TMN npuHTepa: FDM;
matepuan: PLA;
pabouuii cton: c nogorpesom;
paboyan obnactb (XYZ): o1 180x180x180
MM;
CKOPOCTb Nneyatu: He meHee 150 mm/cek;
MWHUMabHAA TO/ILLMHA CNoA: He bonee
15 MKMm;
dopmart daitnos (ocHosHbIe): STL, OBJ;
3aKpbITbI KOPMYC: Hannuue.
1
23; Mnactuk ans 3D-npuHTepa To/WMHa NNacTUKOBOM HUTK: 1,75 mm; WwrT.
matepuan: PLA;
BeC KaTywku: He meHee 750 rp. 15
2.4. MO ana 3D-mopenvposaHua 06nauHbIt uHCTpymeHT CAMP/ACYN,
OXBaTbIBaIOLLMIA BECb MpoLecc paboTsl ¢
M34eNUAMM — OT NPOEKTUPOBAHMA A0
M3roTOB/NEHMSA.

LononHutensHoe obopyaosaHue
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2.5

LWnem BupTyanbHoit peanbHoCTH

Obuiee paspelweHune He meHee 2160x1200
(1080x1200 ann Kamporo rnasa), yron
o630pa He meHee 110;

Hannune KOHTPONNEPOB — 2 WT.;
Hann4yme BHeWHMX 4aTYNKOB — 2 WrT.;
Pasbém AnA NOAKNIOYEHUA HAYLIHUKOB:
Hanuuue;

BCTPOEHHaA Kamepa: Hannuue.

KOMNAeKT

2.6.

Wratve ana KpenneHus 6a3oBbIx
CTaHUuuM1

KomnnekT u3 agyx WwWratmsos.
CoBMECTMMOCTb CO LWAEMOM BUPTYaNbHOI
peanbHocTH, n.2.3.1.

KOMNNeKT

2.7.

Hoytbyk ¢ OC ana VR-wnema

Konuyectso agep npoueccopa - He meHee
4

TaKToBas yacToTa Npoueccopa - He MeHee
2500 My

Buaeokaprta - He Huxe Nvidia GTX 1060, 6
6 suaeonamath

O6vem onepaTUBHOM NamaTH - He meHee 8
rb.

WwT.

2.8,

MHorononb3oBatenbckan cuctema
BUPTYaNbHON PeanbHoCTH ¢ 6-
KOOPAMHATHbIM OTCNEXMBAHUEM
NONIOXKEHUA Nonb3oBaTenelt

Tpe6oBaHWA K cUCTEME BUPTYaNnbHOM
peanbHoCTH:

noAaep»Kka MoBUAbHBIX WAemMoB
BUPTYaslbHOM peasibHOCTU Nog,
ynpasnennem OC Android;

noAAep»Ka ynpasaaoWmx KOHTPOANEpPOB
€ BO3MOXHOCTbIO 6-KOOPAUHATHOTO
OTCNEXMBAHUA NONOXKEHUA B
NpOCTPaHCTBE;

TEXHONI0rMA NONHOM KOMNEHcaLumMm nara
(anti-latency): so6pasxeHue fonsKHO
BbIBOAMTHLCA ANA TOYEK, B KOTOPbIX
OKa’KyTCA NeBbli M NPaBbIi rnasa
no/sb30BaTeNA Yepes Bpems, KoTopoe
A0/HKHO NPOMTU C MOMEHTa Hayana
onpeaeneHna MectonoNoKeHus rnas
NoNb30BaTeNA O MOMEHTA OKOHYaHUA
BbIBOAA M306paskeHus.;

nnowaab 0TCNeXUBaAHUA NOAb30oBaTeNen
— He MeHee 16 KB. m;

KOAN4ecTBo nosib3oBaTtenei — He meHee 3
yen.

TpeboBaHUA K cUCTEME OTCAIEKMBAHMUA
NONOXEHWA Nonb3osaTtenen (TpekuHra):
TUMN CUCTEMbI OTCIEXKMUBAHUA: 6-
KOOpAMHAaTHaA CUCTEMA OTCNEKUBAHUA;
06wt BEC O4HOTO YCTPOWCTBA TPEKUHTa
— He 6onee 20 T;

TexHonorua: OI'ITVIKO-MHepUMaﬂbeIﬁ
TPEKUHT, aKTUBHbIE MapKepbl,
pabotatowme 8 MHPpakpacHOMm
AvanasoHe;

yron o63opa onNTMYECKON CUCTEMbI — He
meHee 230 rpaaycos;

BPEMA OTKMUKA CUCTEMbI TPEKUHIa — He
6onee 2 mc;

pa3smeLLeHne CEHCOPOB: Ha 06bekTe
OTCNEKUBAHUA;

Komnn.
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CEHCOopbI, UCNONb3yemble ana
OTCN@XKMBAHWA LWNEMOB BUPTYanbHOIM
PeanbHOCTU U ANA OTCNEXKMUBAHUA
ABWXXEHWIT pyK Nonb3oBaTenei, 4OMKHbI
6bITb UAEHTUYHBIMY 1
B3aMMO3aMeHAEMbIMMU;

pasmelLeHre aKTUBHbIX MapKepos:
HanonbHoe;

BCE KOMNOHEHTbI CUCTEMbI TPEKUHTa
AO0/MKHbI MOHTMPOBATLCA Ha no, 6e3
HEo6Xx0AMMOCTM NOTONOYHOrO/HACTEHHOTO
MOHTaKa;

Hannyme CeHCopoB B COCTaBE eAMHOro
YCTPOWCTBa TPEKUHra: akcenepomerp,
TMPOCKON, ONTUYECKUIA ceHcop;

4acToTa OTCNEXKUBAHUA NONOXKEHUA
nonb3osarens:

- akcenepomeTp: He meHee 2000
BbI6OPOK/C;

- r’Mpockon: He meHee 2000 BbIGOPOK/C;
- ONTUYECKUI CEHCOP: He MeHee 60
BbI6OPOK/C;

NOrpewWwHOCTb OTCNEKUBAHUA MONOXKEHUA
nonb3oBaTeNs B NPOCTPAHCTBE Ha
naowaam 6 mx 6 m — He 6onee 10 mm;
MWUHUMaNbHOE KOANYECTBO
nonb3osatenewn, NogaepKusaemoe
CUCTEMOW TPEKMHTa, He MeHee 3 Yen.

TpeboBaHus k nokasatensam XpaHeHus,
TPaHCNOPTUPOBKM N HACTPOMKK:

BpemsaA NoNHOro pa3sépTbiBaHUA U
HACTPOWKM cuCTeMbl 418 NaowWwaan
OTCNeXKnBaHUA 16 KB. M —He 6onee 90
MUH;

HeobxoAMMOoCTb KannbpoBsKu B npouecce
3KCNAyaTauuu — OTCyTCTBYET;

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

Tpe6osaHua k cnocobam ynpasneHus
WHTEPaKTUBHbIMU moaenamu:

noAAepskKka 6-KoopAUHATHOToO
OTCNEeXMNBAHMA NONOXKEHUA ynpasaawowmx
YCTPOIACTB B NpOCTpaHCTBE.

TpeboBaHuA K nporpammHomy
obecneyenuio:

NoAAEpKa CUCTEMOM TPeKUHra
onepaumoHHbIx cuctem: Windows,
Android;

npeaocrasieHne HeorpaHUYeHHOM No
BpemMeHU MCcnoib3oBaHUA I'IpOCTOﬁ
(HeUCKNIYUTENbHOI) AMLEH3NN Ha
KOMMepYeckoe UCnonb3oBaHue
NporpammHoro obecneyeHnsa cuctembl
TPeKuHra Ha oguH wnem ¢ OC Android
(6eccpouHas nmueHsua) — 3 wr.
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Obwwue Tpe6oBaHuA:

Hannune MobUIbHbIX LWNEMOB
BUPTyanbHow peanbHocTu Oculus Go unm
aHanor — 3 wr.;

HaNn4yme KoMNaeKTa NPoBOJ0B U
3apAAHbIX YCTPOWCTB AnA GecnepeboitHoi
paboTbl.

2:9.

Potorpammerpuyeckoe MO

MO ana 06paboTku M306paxkeHuit u
onpeaeneHuns popmbl, pasmepos,
NOIOXKEHNA 1 UHBIX XapaKTePUCTUK
06bEeKTOB Ha NAIOCKOCTU UK B
npocTpaHcTBe.

wrT.

KBagpokontep Mavic Air

KomnakTHbIi KBagpokonTep ¢ Tpéxocesbim
cTabunnsatopom, kKamepoii 4K,
MaKCUMasnbHOM AanbHOCTLIO Nepeaayn He
MeHee 6 KM.

LT

2.11.

Ksaapokontep DJI Tello

KBagpokonTep ¢ kamepoii, Bec He 6onee
100 r B cbope ¢ nponennepom 1 Kamepoii;
ONTUYECKUI AATYMK onpeaeneHus
no3nUWUK — Hanuuue;

BO3MOXHOCTb YAaNEHHOro
NPOrpamMmmMmUpoBaHUA — Hanuyume.

T,

MepuaszoHa

®oToannapar c o6beKkTUBOM

Konuyectso apdekTusHbIX NuKceneit — He
meHee 20 MAH.

wr.
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3.2 | Bupgeokamepa MnaHwert (ana obecneyexus wr.
COBMECTMMOCTH € 11 2.3.6) C NPUMEPHbIMU
XapaKTepuUcTUKamu:
AnaroHanb/paspelleHne: He meHee
2048x1536 nukcenei;

AMnaroHanb sKkpaHa: He meHee 9.7";
BCTPOeHHaa namatb (ROM): He meHee 32
IG;

paspelweHune poTokamepsbl: He MeHee 8
Mn;

Bec: He bonee 510;

BbICOTa: He 6osiee 250 mm.

3.3 | Kapta namati ana O6bEM NnamaTn — He meHee 64 6, knacc WwrT.
$oToannapara/suaeokamepbi He Huxe 10.
34 | WraTtus MakcumansHas Harpyska: He 6onee 5 Kr; wrT.
MaKCMMmasibHaA BbICOTa CbEMKU: He MeHee
148 cm

4.2.5. HHpopMannoHHO-MeTOANYeCK e YCIIOBHSL pealu3allii OCHOBHOW 00pa30BaTeIbHOlM
TIPOTPaMMBI OCHOBHOT'O 001Iero 06pa3oBaHMs (CIHCOK BHELTHHX METOL. MaTepuaioB) (CCBUIKU

Ha JIOII. MaTepuakl — NPONUCHIBAEM B Keltcax)
Cnncok HCTOYHHKOB JIMTEPATyPbI:

1. AnmaszoB, MW.B. C6opuuk KOHTPOJIBHBIX ~ BOIIPOCOB  TI0  JIUCLMIUIMHAM
«Aspoororpadusi», «Aspochémkar, «AdPOKOCMHYECKHE METOIBI ChEMOK» / U.B.
Anmazos, A.E. Anrsimos, M.H. CepactbsinoBa, A.®D. Cremesko — M.: U3,
MUHI'AuK, 2006. — 35 c.

2. baesa, E.IO. O6mme BOTPOCHI IPOCKTUPOBAHMUS M COCTAaBIEHHs KapT VIS CTYIEHTOB
cnenuanbHoctn «Kaprorpadus u reomndopmaruxay / EJO. Baepa — M.: m3n.
MHWHI'AuK, 2014. — 48 c.

3. Maxapenko, A.A. YueGHoe mocoGue 1o KYPCOBOMY IPOCKTUPOBAHMIO IO KypCy
«Obmereorpaduueckue kapreiy / A.A. Makapenko, B.C. Mouceesa, A.JL
Crenanvenko nox obmeit pexaxumeii Makapenko A.A. — M.: usn. MUUTAuK,
2014. — 55 ¢.

4. Bepemaka, T.B. MeTomuueckoe mocobue 1o HUCII0JIb30BAaHUIO TONOrpauuecKux KapT
JULL OUCHKH SKOJIOTUYECKOro cocTosHus Tepputopun / T.B. Bepemaxa, Kauaes I'.A.
— M.: u3n. MUMT'AuK, 2013. — 65 .

5. Penpko, A.B. ®otorpapuuecckue Iponeccol  peructpanuu uHbopmamuu / A.B.
Penpko, Koncrantunosa E.B. — CIT6.: usn. [IOJIMTEXHUKA, 2005. — 570 c.

6. Kocunos, ATI. Teopus wu NpaKTHKa 1HppOBOH  06paboTKH  U306paXKeHHIA.
Huctanumonnoe 30HaMpoBaHHE W reorpapuyeckne HHGOPMALMOHHBIE CHCTEMBL
Yuebnoe nocobue / A.I'. Kocunos, UK. Jlypbe nox pex. A.M.Bepnsinta — M.: m3.
Hayunsrit mup, 2003. — 168 c.
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