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I. IlosicHUTE/IbHASA 3aNIHCKA

AKTYalbHOCTB: CEroJHS TEeOMH(OPMAIMOHHBIE TEXHOJOTHH CTalld HEOThEMIIEMOM
YacThl0 Halled KHU3HM, JH000H COBpPEMEHHBI YEJIOBEK I0JIb3YeTCS HABUIALMOHHBIMU
CepBUCAMM, MPWIOKEHUSIMU JUIsi MOHHUTOPHUHIA OOLIECTBEHHOIO TPAaHCIOPTa M MHOTMMH
APyruMu CCpBUCaMU, CBA3AHHBIMU C KapTaMH. OTH TEXHOJOTHHU HCIIOJIB3YIOTCS B COBCPIICHHO
Pa3InYHbIX C(bean, HauWHas OT pCarupoBaHUs IPU I-IpGBBBI‘-IEH‘/JIHBIX CUTyallusdX W 3aKaH4YMUBas
mapketuHrom. Kypc «['eonHdopManoHHble TEXHOJIOTMU» TO3BOJSIET CHOPMUPOBATH Y
o0yyaroIuXcsi  YCTOHYMBYIO CBSI3b  MEXJIYy HMH(DOPMALMOHHBIM UM  TEXHOJOTMYECKUM
HaIlpaBJICHUAMHA Ha OCHOBC PCAJIbHBIX IMMPOCTPAHCTBCHHBIX JAHHBIX, TAKUX KaK aBpoq)OTOC’I)éMKa,
KOCMHYECCKasa C"béMKa, BCKTOPHBLIC KAapThl U AP. ITO MO3BOIUT O6y‘~IaIOHII/IMC$[ MOJIYYHUTb 3HAHUA
[0 HCIOJb30BAHUIO T€OMH(OPMAIIMOHHBIX WHCTPYMEHTOB U INPOCTPAHCTBEHHBIX JAHHBIX MJIS
INOHUMaHMUS W M3Y4YEHUS OCHOB YCTPOHCTBA OKPY)KAIOLIET0 MHUPAa U INPHUPOJIHBIX SBICHHM.
OOyuJatonyiecss CMOTYT PpEaJIM30BBIBATE KOMAaHIHBIE TPOEKTHI B cdepe HCCIeOBaHUS
OKpYy’Karomero Mupa, Ha4aTtb HMCII0JIb30BAaTh B HOBCGILHCBHOﬁ JKN3HU HABHUT'allMOHHBIC CCPBUCHI,
KOCMHMYECKHE CHHUMKHM, 3JIEKTPOHHBIE KapThl, cOOMpATh JaHHble 00 OOBEKTaX Ha MECTHOCTH,

CO31aBaThb 3D-00BbeKTBl MECTHOCTH (KaK OTACIBHBIC 31aHHA, TaK U LCJIbIC ropona) N MHOI'OC

JpyToe.

Kaaccudukanus nporpaMmsl: TeXHUYECKasl.

HanpasieHHOCTh 00pa3oBaTe/IbHOI NpoOrpamMMbl: oOpa3oBaTelbHas IporpamMma
«["eonH(pOpMATMOHHBIE TEXHOJOTHMW» SBISETCS 00IE00pa3oBaTENbHON MPOrpaMMOH 110

npeameTHoi o0nactu «TexHoaorus.

@OYHKIMOHAJIbHOE NPeHA3HAYeHHEe MPOrPaMMbI: IPOEKTHAS.
®dopma OpraHu3alyu: rpynnosas.

AKTYaJIbHOCTD M OTJINYHMTE/IbHbIE 0COOEHHOCTH IIPOrPaMMBbI

HoBu3zHa nporpammbl 3akil04aeTcsl B CO3/aHUM YHUKAJIBbHOM 00pa3oBaTeNbHOM Cpelibl,
bopMupyrolei MPOEKTHOE MBIIITIEHHE 00YJarOIIMUXCs 32 CUET TPAHCISLUU MPOEKTHOTO criocoba

ACATCIIBHOCTH B paMKax pCHICHUA KOHKPCTHBIX HpO6JIeMHBIX CHTyaHHﬁ.

AKTyalbHOCTh IpOrpaMMbl OOyCJIOBIIEHAa TeM, 4TO padoTa HaJ 3aJadyaMud B paMKax
IPOEKTHOHN JESITeIbHOCTH (POPMUPYET HOBBIM THII OTHOLIEHUS B PAMKaX CHUCTEMBI «IIpUpOJA —
00IIeCTBO — YEJIOBEK — TEXHOJOTHUY», ONPEACHAIONNNA 00s3aTeIbHOCTh 3KOJIOTHMYECKON

HOPMHPOBKHU TIpHU OpraHu3alvun 1000 ACATCIIbHOCTH, YTO SABJIACTCA IICPBBIM IIAarOM K



(OPMUPOBAHUIO «IIOKOJICHUS Pa3BUTHS», SBISIOMIETOCS TPEHAOM pa3BUTHSI COBPEMEHHOTO

oOrrecTBa.

[TIporpamma mnpennonaraer (OpMUpOBaHME y OOY4YaIOLIMXCS IPEACTaBICHUH O
TEHJICHIMSIX B PA3BUTUU TEXHUYECKOH cepbl. HOBBINM TEXHO-IPOMBIIIICHHBIN YKIIaJ HE MOXKET
OBITh TOJOXKEH B (opmar oOmiecTBa pa3BUTHS TOJBKO HA OCHOBAHWM HOBH3HBI (PM3MYECKHX
IPUHLMAIIOB, HOBBIX TEXHUYECKUX PEIIEHWH M KIACTEPHBIX CXEM B3aMMOACHUCTBHUs Ha
HNOCTUHYCTPUAJIBHOM 3Talle Pa3BUTUS COLMYyMa, a HAes pa3BUTUS OOLIECTBAa HEMPETIOKHO
BKJIIOYAaET B ce0sl TEHJCHIUIO K OOPETEHHIO COHANPABICHHOCTH AHTPOIOTEHHBIX (haKTOPOB,

3aKOHOB Pa3BUTHsI OMOC(HEPHI U KyIbTYPHOTO PAa3BUTHSI.

[legarornyeckas 1enecooOpa3HOCTh 3TOM MPOTrpamMMbl 3aKIIOYAETCS B TOM, YTO OHA
SBIISICTCS 1IEJIOCTHOW ¥ HEMPEPHIBHOM B TEUEHHE BCETrO Ipoliecca OOYYeHHS M TMO3BOJISET
oOyyaromemMycss Imar 3a IIaroM packpeiBaTh B ce0€ TBOPYECKHE BO3MOXKHOCTH U
CaMOpean30BbIBATHCS B COBPEMEHHOM MHpe. B mporecce u3yueHus: OKpYXKarollero Mupa
oOyuJaroruecs: mojay4aT JOMOJIHUTEIbHOEe oOpa3oBaHue B obOiactu MH(MOpMaTUKH, Teorpaduu,

MaTeMaTUKHU U (PU3UKH.

OTnUYuTENbHON OCOOEHHOCTBIO JAaHHOW MPOrpaMMBI  OT YK€ CYHIECTBYIOIIUX
o0pa3oBaTeNbHBIX MPOrpaMM sIBIISIETCS €€ HaNpaBIEHHOCTh Ha pPa3BUTHE OOyYalOUIMXCA B
MPOEKTHOM JeITeNbHOCTH coBpeMeHHbIMH MeTonukamMu TPU3 um SCRUM ¢ momoribio

COBPEMEHHBIX TEXHOJIOTUN U 000pyIOBaHUS.
Bo3spact o0yuyaromuxcsi: o0yyaromuecs 7 K1accos.
Cpoku peanuzanuu nporpammsl: 34 gaca.
DopMbl 3aHATHH:

- paboTa HaJ| pelIeHueM KeicoB;

- 1a00paTOPHO-IIPAKTHYECKHE PAOOTHI;

- JIEKLUU;

- MacTep-KIIaCcChl;

- 3aHATHUSI-COPEBHOBAHUS;

- DKCKYPCHH;

- IPOCKTHEIC CECCHUMU.



MeTOI[bI, HCII0Jb3YEMbIC HA 3AHATUAX:

- npakTudyeckue (ynpaxHeHus, 3a/1aun);
- cJIOBecHbIE (pacckas, 6ece1a, HHCTPYKTaXK, YTCHHE CIIPAaBOYHOMN JINTEPATYPHI);
- HarJsIHBIE (IEMOHCTPAIU MYJIbTUMEIMHHBIX TPe3eHTalHi, poTorpadun);

- npoOiaemMHble (METOJBl MPOOJIEMHOTO H3JIOKEHHS) — OOydarommmces HaéTcs 4acTb
TOTOBOTO 3HAHMS;

- IBPUCTHUECKUE (YaCTHYHO-TIOMCKOBBIE) — OOYyYAIOMIMMCS TPEIOCTaBIseTCs OOoJbIIas
BO3MOXKHOCTh BBIOOPA BapHaHTOB;

- UCCIIEI0BATENbCKUE — O00YyUaroIIUecs: CaMU OTKPBIBAIOT U UCCIEAYIOT 3HAHHUS;

- WJUTIOCTPaTUBHO-00bSICHUTEIbHBIE;

- pPEenpoOAYKTHUBHBIE;

- KOHKpEeTHble M  aOCTpaKkTHble, CHHTE3 M aHaJIW3, CpaBHEHHE, O000OILICHHE,

a6CTpaFI/IpOBaHI/IC, KJIaCCI/I(bI/IKaI_[I/IH, cucreMatru3anusga, T. €. MCTOAbI KaK MbICINTCIIBHBIC
OIICpanunm;

- HWHAYKTUBHBIC, ICAYKTHBHBIC.

1.1.1. Hemn u 3amaunm peanu3anyl OCHOBHOH 00pa3oBaTENbHON IMPOrpamMMbI

OCHOBHOTO 00111€eT0 00pa30BaHus

IIEJ'IBZ BOBJICUCHUC 06y11a10u11/1xcsl B TPOCKTHYIO OCATCIBbHOCTD, pa3pa60TKa Hay4YHO-

HCCICO0BATCIIbCKUX N MHXKCHCPHBIX ITPOCKTOB.

3agauu:

obyuarnowue:.

. npruoOpeTeHue u yriayOieHrne 3HaHUH OCHOB ITPOEKTUPOBAHUS U YIPABJICHUS IPOSKTaMU;
. 03HAKOMJIEHHE C METOAaMHU U TpuéMaMu coopa U aHanu3a MHPpOpMaInH;

. 0o0ydeHue MPOBEACHUIO MCCIICIOBAHNN, MPE3CHTAIIMNH U MEXIPEIMETHON MO3UITMOHHON
KOMMYHHUKAIIWH;

. oOyuyeHue paboTe Ha CeNUATU3UPOBAHHOM 000PY/JOBAHUH U B IPOTPAMMHBIX CpEax;

. 3HAKOMCTBO C  XapJ-KOMIETEHUUSMU (TeOMH(POPMAIMOHHBIMH), TO3BOJSIOLIUMU

MNPUMCHATH TCOPECTUUYCCKUC 3HAHUA HaA IMPAKTUKE B COOTBCTCTBUU C COBPCMCHHBIM YPOBHEM

Pa3BUTHS TEXHOJIOTUU.
passusaiowue:.

. (dbopMHpoBaHUE HHTEPECA K OCHOBaM M300pETaTEeILCKOM ACITEITbHOCTH;



. pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH M KPEaTUBHOTO MBIIIICHUS;

. npuoOpeTeHue onbiTa ucnoiab3oBanus TPU3 npu ¢popMupoBannu cOOCTBEHHBIX HIICH U
pEUICHUI;
. dbopMUpOBaHUE TIOHMMAHUS TMPSMOM M OOpaTHOW CBSI3U TIPOEKTA U CpPEIbl €ro

pcaiursanuun, 3aJI0)KCHUEC OCHOB COHH&HBHOﬁ 1 DKOJIOTHYSCKOM OTBETCTBCHHOCTH,
® Pa3BUTHUC I'COIMPOCTPAHCTBCHHOI'O MBIIIJICHUS

® Pa3BUTHEC Coq)T'KOMHeTeHHHﬁ, HCO6XO,Z[I/IMBIX JIIA YCHGMHOﬁ pa6OTBI BHC 3aBHCHMOCTH

0T BBIOpaHHOM TIpodeccuu.

80CnUMAamMenbHble:.
. (dhopMHUpOBaHKE MPOEKTHOTO MUPOBO33PEHUS U TBOPUECKOTO MBIIIJICHUS;
. dbopMupOBaHHE MHPOBO33PEHUS 10 KOMIUIEKCHOM OIIEHKE OKpYKaIoIIEero MHUpa,

HaHpaBHeHHOﬁ Ha €10 IIO3UTHUBHOC U3MCHCHUC,

® BOCIIUTaHUE COOCTBEHHOH nmo3unguu 10 OTHOHICHUI K JCATCIBHOCTH H YMCHUC

COIOCTABJIATH €€ C APYTUMHU MO3ULUAMU B KOHCTPYKTUBHOM JUAJIOrE;
. BOCIIMTAHUE KYJIbTYpPbl padOThI B KOMaH/IE.

1.1.2. [IpuHIMOBl 1 MOAXOABl K (POPMHUPOBAHHUIO O0OPA30BATENBHOM MPOrpamMMbl

OCHOBHOTO 00111eT0 00pa3oBaHus
[Tporpamma peanuzyercs:

- B HENIPEPbIBHO-00pa30BaTEIbHON JEATENIbHOCTH, COBMECTHOM JAESTENILHOCTH, OCYIIIECTBIIIEMOM
B XOJI¢ PEXHMMHBIX MOMEHTOB, TJ€ OOYYaloLIWiicsi OCBaMBaeT, 3aKperuisieT M anpoOHpyeT

MOJIYYCHHBIC YMCHUA,

- B CaMOCTOSITEJIbHOM JIeATENbHOCTH OO0ydJarommxcs, rae oOydaroluiics MOKET BBIOpaTh
JEATENIBHOCTh 110 HMHTEpEcaM, B3aUMOJIEHCTBOBaTb CO CBEPCTHUKAMH Ha paBHONPABHBIX

MO3UIUSAX, PEeIIaTh MPOOIEMHBIE CUTYAIUH | JIp.;
- BO B3aMOJEHCTBHUYU C CEMbBSIMMU JIETEMN.
[Iporpamma MOXKET KOPPEKTUPOBATHCS B CBSI3U C U3BMEHECHUSIMU

- HOPMATHBHO-TIPABOBOM 0a3bl JOIMIKOIBHOTO 0Opa30BaHHUS;

- BUJIOBOM CTPYKTYpbI TPYIII;



- 00pa30BaTENBHOIO 3a1poca POAUTENEH.
[Tonxobl K POPMUPOBAHUIO TPOTPAMMBI:

- JIuuHoCTHO-OpUeHTHpPOBaHHBINH. OpraHuzanus o00pa30BaTEIbHOIO Ipolecca ¢ y4ETOM
rJIaBHOTO Kputepus 3 pekTuBHOCTH 00yUaIomerocss — €ro JMYHOCTH. MeXaHu3M — CO3/1aHue
YCIOBUH Uil pa3BUTHS JIMYHOCTH HAa OCHOBE M3Y4YCHHUS CIIOCOOHOCTEH OOYyYaroIerocs, ero

HHTEPECCOB, CKJIOHHOCTEH.

- JesarenpHOCTHBIN. OpraHnu3zanus AEATEIBHOCTH B OOIIEM KOHTEKCTE 00pa3oBaTeIbHOTO

mpounecca.

- llennoctHsiif. OpraHuzanus pa3BUTUS W BOCHUTAHUS HAa OCHOBE OOIICUETIOBEUYECKUX

HeHHOCTeﬁ, a TaAKKC OTHYCCKHUX, HPABCTBCHHBIX U T. .

- KowmmnerentHocTHbIM. @OpMUpPOBaHHE T'OTOBHOCTH  OOYYaIOIIUXCS  CAMOCTOSITEIBHO

IlGﬁCTBOB&TB B XOJI€ pCUICHHMA aKTYAJIbHBIX 3a/a4.

- CHCTEeMHBIH. MeTo0JI0THYeCKOE HaIIpaBJICHUEC, B OCHOBC KOTOPOI'0 JIC)KUT PACCMOTPCHUC
06yqa10mer00ﬂ KaK IIEJIOCTHOIO MHOJKECTBA DJIEMEHTOB M3 OTHOIICHUM U Pa3IIMIHBIX CBs3EH

MCKAY HUMU.

- nanornyeckuii. Opranuzamnus mnpoiecca ¢ y4éToM MpHHLUIA JUAIora, CyObeKT-CyObeKTHBIX

OTHOIIIEHHW.

- IlpoGnemusii. PopmHupoBaHHE MNPOrpaMMbl C MO3MIMHA KOMIUIEKCHOTO M MOJYJIBHOTO
IPEJICTaBICHUS €€ CTPYKTYpbl KaK CHUCTEMbI MOJIPOrpaMM IO oOpa3oBaTeNbHBIM 00JacTSIM U

JCTCKUM BUJaM OCATCIBbHOCTH, CHOCO6CTBy1—OHlI/IM LCJICBBIM OPUCHTUPAM PA3BUTHUA.

- Kynbryponoruueckuit. Opranusanus mpoiecca ¢ y4éToM MOTEHIHMaIa KyIbTypOCcOOOpa3HOTro

COJACPpIKAaHNA JOIIKOJIBbHOI'O O6paSOBaHI/I$I.

1.2. Ilnanupyemble pe3ynbTaThl OCBOCHHS OOYYarOIIMMUCS OCHOBHOM 00pa3oBaTeilbHOMN
IporpaMMbl OCHOBHOTO 0011ero o0pa3oBaHus (00s3aTeNbHO MPOBEPUTH pa3OMEHHE MO

JTUYHOCTHBIM, TIPEIMETHBIM H T. 1.)
1.2.1. OOuue nonoXeHust

[Tporpamma paér oOy4aromuMCsi BO3MOXKHOCTb IOTPY3UThCSI BO BCE MHOrooOpasue
NPOCTPAHCTBEHHBIX  (TeoMH(pOpMAMOHHBIX)  TexHosoruil.  IlporpamMma  3HaKOMHUT
00y4aromuxcst ¢ TeOMH(POPMAITMOHHBIMU CHCTEMaMU U C Pa3IMYHBIMU BHJIAMH T'€OJaHHBIX,

IMO3BOJIACT IIOJIYYUTH 0a3oBEIE KOMIIETCHI MU I10 C60py JaHHBIX W OCBOUTH IICPBHUYHBLIC
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HaBBIKU pabOThI ¢ JaHHBIMU. [loTydyeHHBIE KOMIIETEHIIMN U 3HAHMSI MIO3BOJIAT O0YYarOIUMCS]
OPUMEHHUTh MX IMOYTH B JIFOOOM HAaIPaBICHUHM COBPEMEHHOTO phIHKAa. OCBOHMB IpPOTpaMMy,
oOyuJaromuecsi CMOTYT BbIOpaTh HauOojee HMHTEPECHYIO [UIi HHUX TEXHOJIOTMYECKYIO

HAIpPaBJIEHHOCTb, KOTOPOW OHM OyayT 00y4aThbcs B paMKax yriayOiaEHHOTO MOIYIIS.

[Iporpamma 3aTtparuBaeT Takue TeMbl, Kak: «OCHOBBI pabOTHl C MPOCTPAHCTBEHHBIMU
JAHHBIMW, «OpueHTupoBaHue Ha MECTHOCTHY, «OCHOBBI dororpaduny,
«CamocTosTenpHbIl  cOOp HaHHBIX», «3D-mMozenupoBaHMEe MECTHOCTHM U OOBEKTOB
mectHOCTHY, «I'eonmndopmanuonnsie cucremsl (I'MC)», «Busyanuzanus u npeacraBieHue

PE3yJIbTaTOB.

B ocHoBe pa3paboTaHHON mporpaMMbl JIEKUT METOOUYECKH HHCTPYMEHTapHii
denepanbHoro ThioTOpa bricTtpoBa AHTOHa IOpbheBuua «CeTh NETCKUX TEXHOIAPKOB

“KBanropuym”. BBOIHBII MOAYIb.

HporpaMMa OPUCHTHUPOBAHA Ha  AJOIIOJIHHUTCIBbHOC 06pa30BaHHe 06yqaroumxc51

HIKOJILHOTO BO3pacTta 7 Kiacca.
1.2.2. Crpykrypa miIaHUPYEMBIX PE3yJIbTaTOB

[Inanupyembie pe3yJlbTaThl ONUPAIOTCS HAa BEAYIIUE II€JIEBble YCTAHOBKH, OTPAXKAIOIINE
OCHOBHOM, CYIIHOCTHBIM BKJIaJ KaXXJOM H3y4yaeMOWl MporpaMMbl B pPa3BUTHE JMYHOCTH,

00y4aronuxcsi, UX ClOoCOOHOCTEH.
B cTpykType miiaHupyembIX pe3yJbTaTOB BBIAEISIOTCS CAEAYIOIINE TPYIIbI:

1. JIuyHOCTHBIE pe3yiabTaThl OCBOEHHUS OCHOBHOW 00pa30BaTeNbHOM  MporpaMmbl

MMpEaACTaBJICHBI B COOTBETCTBHUU C T‘pyHHOﬁ JIMYHOCTHBIX PE3YyJIbTATOB.

2. MeramnpeaMeTHble pPe3yJibTaThl OCBOCHMS OCHOBHOI 00pa30BaTeNbHOM MpPOTrpaMMBI

MPEJICTaBJICHbI B COOTBETCTBHH C MOATPYNIIaMHU YHUBEPCAIbHBIX YUEOHBIX JEHCTBHIA.

3. IlpenmerHble pe3ynbTaTbl OCBOEGHUS OCHOBHOM  0Opa3oBaTENbHONM  IPOTrpPaMMBI

IPEeJCTaBJICHbI B COOTBETCTBUU C IPYIIAMH PE3YIbTaTOB Y4eOHOIO IIPEaMETA.
1.2.3. JIn4HOCTHBIE PE3yIbTATHI
IIpozpammmubie mpebosanus K ypoHio 0CHUMAHHOCMU (TUYHOCMHbIE Pe3YIbMAambl).

— copmMHupOBaHHOCTH BHYTPEHHEW MO3HMIIMH OOYYArOMIETOCs, 3MOIMOHAIBLHO-TIOIOKUTEIIEHOE

OTHOIICHHEC 06yqa10meroc;1 K HIKOJIC, OpUCHTALIUA HAa ITO3HAHUC HOBOI'O;

— OpUeHTalMs Ha o0pa3el] MOBEAEHUS «XOPOLIET0 YUYCHUKAY;



— c(OpMUPOBAHHOCTh CAMOOLIEHKH, BKJIOYasi OCO3HAHUE CBOMX BO3MOXKHOCTEH B YYECHHH,
CHOCOOHOCTH aJIeKBAaTHO CYAMTh O IMPHYMHAX CBOETO YCIeXa/Heycnexa B YYCHHHU; YMEHHE

BUJIETh CBOU JOCTOMHCTBA U HEIOCTATKH, YBAXKATh CE0Sl M BEPUTH B yCIIEX;
— c(OpPMUPOBAHHOCTh MOTUBAITUY K YU4ECOHOU JEATEITHHOCTH;

— 3HaHME MOpAJIbHBIX HOPM M C(HOPMUPOBAHHOCTb MOPAIbHO-3TUYECKUX CYKICHUH,
CHOCOOHOCTh K PELICHUI0 MOpalbHBIX MPOOJIEM Ha OCHOBE KOOPAMHALMM PA3IUYHBIX TOUYEK
3peHHsl, CIOCOOHOCTh K OIIEHKE CBOMX MOCTYNKOB W ACUCTBUH JPYTHX JIIOJEH C TOUKU 3pEHHS

COOJIIO/ICHHSI/HAPYIIEHUS! MOPAJIbHOH HOPMBI.
Ilpoepammmusie mpebosanus K yposHIO pa3eumusi:

— C(bOpMI/IpOBaHHOCTB MNPOCTPAHCTBCHHOI'O MBIIUJICHUA, YMCHUC BHUICTH 00BEM B IIOCKHX

IpeaMeTax;
— ymMeH#e 00pabaTbIBaTh U CHCTEMATU3UPOBATH OOJIBIIOE KOJTUYECTBO HH(POPMALINY;

— Cq)OpMHpOBaHHOCTb Kp€aTUBHOI'O MBbIINUICHUA, IMOHHMAHHC IIPUHIUIIOB CO3AdHHA HOBOI'O

MPOAYKTA;
— c(OpPMUPOBAHHOCTH YCUAUYNBOCTH, MHOT033Ja4HOCTH;

- Cq)OpMHpOBaHHOCTB CaMOCTOATCIIBHOTO IMOJAXO0Aa K BBIIIOJIHCHUIO PAa3IMYHBIX 3aJa4, YMCHHUC

paboTaTh B KOMaH/ie, YMEHHE IPABUIBHO JIEIETMPOBATH 3a4a4H.
1.2.4. MeramnpeiMeTHbIE PE3yJIbTaThI

I'eorpadus

BbInyckHUK Hay4YHuTCA:

. BBIOMpAaTh  HMCTOYHUKM  reorpaguyeckoii  umHpopmamuu  (kaprorpaduyeckue,
CTaTHUCTUYECKHE, TEKCTOBbIE, BUAECO- M (POTOM300paKeHUs, KOMIbIOTEpHbIE 0a3bl JaHHBIX),

AZICKBATHBIC PCIIACMbIM 3aJav4aM;

. OpUEHTUPOBAThCS B HCTOYHHKAX Teorpadudeckoid mHPoOpMarmu (kaprorpadudeckue,
CTATUCTUYECKUE, TEKCTOBBIE, BHACO- U (HOTOM300paKEHHSI, KOMIBIOTEpHbIE 0a3bl JaHHBIX):
HaxOJIUTh W U3BJICKATh HEOOXOAMMYI0 MH(POPMAIIHMIO; OTIPEIEIATh U CPaBHUBATh KaUeCTBEHHBIC
U KOJIMYECTBEHHBIC TOKA3aTeNM, XapaKTepu3ymoliue reorpaduueckue oOBEKTHI, MPOLECCH U
SIBIICHUSI, UX TOJIOKEHHE B MPOCTPAHCTBE MO reorpapuueckuM KapTaM pPa3HOTO COJEp>KaHUs U

APyrum HCTOYHHUKAM, BBIABJIATH HCAOCTAOIYIO, B3aUMOJOIIOJIHAIOIIYIO /WA



MIPOTUBOPEUUBYIO reorpaduueckyo HHPOPMAIUIO, MPEACTABICHHYIO B OJHOM WJIH HECKOJIBKHX

HCTOYHHKAX;

. OpeACTaBIsATh B pasnuuHbiX (Gopmax (B BHAC KapThl, TaOmuIbl, rpaduka,
reorpapuueckoro omucaHus) reorpaduyecKkyr0 HHPOpPMAINIO, HEOOXOTUMYIO JUIS PEIICHUS

y4eOHBIX U MPAKTUKO-OPUCHTHUPOBAHHBIX 33/1a4.
BBIITyCKHUK MOTYYUT BO3MOKHOCTh HAYYHThHCS:
. MOJICTTPOBATH reorpapuieckre 0ObEKTHI U SBICHUS;

. NPUBOJNUTH TIPUMEPHI TMPAKTHYECKOTO HCIONB30BaHUS Teorpaduyecknux 3HAHWNA B

Pa3IMYHBIX 00JIACTAX ACSATEIBHOCTHU.

MaremaTuka

CrartucTka u Teopus BEpOSTHOCTEHN

BrinyckHHK HayyuTCA:

. MIPEACTABIISITh JAHHBIC B BUJIC TAOJIHII, THArPaMM;

. YUTaTh UH(OPMAIIUIO, TIPEJICTABICHHYIO B BUJIE TAOIUIIBI, TUarPAMMBI.

B noBcenHeBHOM KU3HU U IPU U3YUYEHUH IPYTUX PEIMETOB BBIITYCKHUK CMOXKET:

. U3BJIEKATh, UHTEPIIPETUPOBATh U NMPEoOPa30BbIBaTh MH(OPMALIMIO, MPEACTABIECHHYIO B
TabJIMIIAX U HA UarpaMMax, OTPakarollyl0 CBOMCTBA U XapaKTEPUCTUKU PealbHbIX MPOLIECCOB U

SABJICHUM.

Harnsinaast reomerpust
['eomerpuueckue GUrypol
BrinyckHuk Hayuures:

. ornepupoBaTh Ha 0a30BOM YypOBHE MOHATHUSAMU: GUTYypa, TOUYKA, OTPE30K, MpsMas, JIyd,
JIOMaHasi, yroJjl, MHOTOYT'OJIbHUK, TPEYTOJIbHUK U YEThIPEXYTOJIbHUK, TPSIMOYTOJIbHUK M KBaJpaT,
OKpPY)KHOCTb M KpYT, NPSAMOYTOJBHBINA Mapajuienenuresn, Kyo, map. M3o0paxaTs nzydaemble

(GUrypBl OT PYKH M ¢ IOMOIIBIO JIMHEHKH U IIUPKYJIS.
B noBcenHEBHOM JKM3HU U ITPU U3YYCHUH JPYTHX MIPEIMETOB BBITYCKHUK CMOKET:
. pelaTh MpakTUYECKHEe 33Jaui C MPUMEHEHHEM IPOCTEHIINX CBOMCTB (uUryp.

I/I3Mep CHHUS U BBIYUCIICHUA
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BbInyckHUK Hay4uHuTCA:

® BBITIOJIHATE U3MCPEHUC IJINH, paCCTOHHHfI, BCJIIMYUH YIJIOB C IIOMOHIIBIO MHCTPYMEHTOB

JUUISL U3MEPEHUM IJIUH U YTJIOB.
duzuka
BbInmyCKHUK Hay4YUTCS:

. coOnrofarh mpaBwia OE30MacHOCTH M OXpaHbl TpyAa IMpH padore C Y4eOHbIM H

J1a00paTOPHBIM 000PYIOBAHUEM;

. NOHMMATh IPUHLIMIIBI JEHCTBUS MAllUH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB, YCIOBUS

nX 0€30I1aCHOI0 HCIIOJIb30BaHUS B HOBCG,I[HGBHOﬁ KHN3HU,

. WCIIOJIB30BaTh TPH BBIMOJHEHUU YUYEOHBIX 3a/lady HAyYHO-TIOMYJSIPHYIO JIMTEPATypy O

(bu3NYECKUX SIBICHUSAX, CIIPAaBOYHbIE MaTEpUabl, PECYpChl UHTEPHETA.
HNupopmaruka
BbinmyckHUK HayduTCs:

. pasnuuaTth BUBI HHPOPMALIUU TI0 CIIOCO0aM €€ BOCTIPUATHS YEJIOBEKOM U MO CIocobam

e€ MNpEACTABJICHUA Ha MAaTCPUAJIBHBIX HOCUTCIIAX

® MNPpUBOAUTEL IMPUMCPHBI I/IH(I)OpMaI_[I/IOHHBIX IIponeccoB (HpOLIeCCOB, CBA3aHHBIX C

XpaHeHueM, npeoOpa3oBaHUEM U Nepelaueil JaHHBIX) B dKUBOM MPUPOJE U TEXHUKE;

M KHaCCH(bHHHpOBaTB cpeacTBa UKT B cooTBeTCTBHH C KPYTr'OM BBIIIOJIHACMBIX 3a1a4.

MareMaTH4ecKrue OCHOBEI HH(pOpMaTI/IKI/I
BBIHYCKHI/IK MMOJIYYHUT BO3MOKHOCTD:

® IMO3HAKOMHUTBCA C TIMPUMCPAMH MATEMAaTHYCCKUX MOI[GJ'IGﬁ n  HUCIOJIB30BaHHEM
KOMITBIOTCPOB IMPH UX aHAJIN3C, IMTOHATH CXOACTBA U Pa3JININA MCKIOY MaTeMaTHUIeCKOM MOACIBIO
00BEKTa M €ro HaTypHOﬁ MOZCIIbIO, MCKIY MaTeMaTHYECKOI MOACIBIO 00BEKTa/IBIICHUS U

CJIOBECHBIM OITUCAHUEM.
Hcnonp30BaHne IPOrpaMMHBIX CHCTEM U CEPBHCOB
BrinyckHuK Haydures:

. KJaccu(uIUpoBaTth (aiiibl 0 TUIY U HHBIM ITapaMeTpam;
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. BBIMOJIHATh OCHOBHBIE omepauuu ¢ (aiaamu (co3laBaTh, COXPaHATh, PEAAKTHPOBATH,

yIaJsATh, ApXUBUPOBATH, «PACIIAKOBHIBATE)» apXHUBHBIE (ailiibl).

BBIHYCKHI/IK OBJIAJACCT (KaK pPE3YyIbTaT NIPUMCHCHHS ITPOrpaMMHBIX CUCTEM U HHTCPHET-CEPBUCOB

B JIAaHHOM KypC€ U BO BCEM 00pa30BaTEeIbLHOM IPOIIECCe):

. HaBbIKaMU PabOTHI ¢ KOMIIBIOTEPOM; 3HAHUSIMH, YMEHUSIMHU U HAaBBIKaMH, JOCTATOYHBIMU
JUist paboThl C Pa3IMYHBIMHM BHJIAMU MPOTPAMMHBIX CUCTEM U UHTEpHET-CcepBUCOB ((aiioBbie
MEHE/KEPBhI, TEKCTOBBIC PEIAKTOPHI, JIEKTPOHHBIC TaOIUIbI, Opay3ephl, MOUCKOBLIC CHCTEMEI,
CJIOBapH, DJICKTPOHHBIC SHIIUKIIONEINHN); YMEHHEM OMKCHIBATh padOTy ITHUX CHUCTEM U CEPBUCOB

C MCIIOJIb30BAaHUECM COOTBeTCTBYIOH_Ieﬁ TCPMHUHOJIOTUHU;

. pa3nuyHbBIMU (popMamMH TIPEACTABICHHUS AAHHBIX (TaOJHIbI, AUMArpaMMbl, TpaduKd H T.
1.);
° IIO3BHAKOMUTCA C HpOIpaMMHBIMH CpGZ[CTBaMI/I 1A pa6OTI)I C aYI[I/IOBI/I?,yaJH)HI)IMI/I

JAHHBIMU U COOTBETCTBYIOLLUM HOHATUHHBIM aIlllapaToM.
BbInmyCKHUK MOTY4UT BO3MOKHOCTD (B JaHHOM Kypce U MHOM y4eOHOM 1eATeIbHOCTH):

° IMPAKTUKOBATLCA B HUCIOJB30BAHWMW OCHOBHBIX BHWAOB IMPHKIAAHOTO IIPOTrpaMMHOIO

oOecrieueHns (pPeAaKTOPbI TEKCTOB, AJIEKTPOHHBIE TaOJIUIIbI, Opay3epbl U Ap.);

® IMO3HAKOMUTHLCA C MpUMEPAMH HCIOJIb30BaHUA MATCMATHUYCCKOrO MOACIMPOBAHUA B

COBPEMEHHOM MHUPE;

® IMO3HAKOMHTECSA C ITOCTAHOBKOM BOIIpoca O TOM, HACKOJBKO AOCTOBCpHA IOJYUCHHAd
HH(i)OpMaHI/ISI, NOAKPCIUICHA JIM OHAa J0Ka3aTCJIbCTBAMU IOAJIWMHHOCTHU (an/IMep: HaJIM4Hue
BHCKTpOHHOﬁ HOI[HI/ICI/I); MMO3HAKOMHUTHCS € BO3MOKHBIMU IMOAXOAAMHU K OLICHKE JOCTOBCPHOCTH

uHpopManuu (IpUMep: CPaBHEHUE TAHHBIX U3 PA3HBIX HICTOUHUKOB);
. ITO3HAKOMUTHCS ¢ puMepaMu ucnoiab3oBanus KT B coBpemeHHOM Mupe;

M MOJIYYHUTh MPCEACTABJIICHHUA O pO6OTI/I3I/Ip0BaHHLIX YCTpOﬁCTBaX N HUX HCIIOJb30BaHHMM Ha

MIPOU3BOACTBE U B HAYYHBIX UCCIIECIOBAHUSIX.
Texnomorus

PesynbraThl, 3asBieHHBIE OOpa3oBareabHON mporpammoit  «TexHojorus» 1o  OJ0Kam

COJICpKAHUS

®opMUpOBaHUE TEXHOJOTHYECKOW KYJIbTYphl W MPOEKTHO-TEXHOJIOTMYECKOIO MBIIICHUS

oOyyJaronmxcs
12



BbInyckHHUK Hay4uHuTCA:

. CJIeIOBaTh TEXHOJOTUHU, B TOM YHUCJIE B IPOLECCE U3TOTOBICHUS CYOBEKTUBHO HOBOTO
MPOAYKTA;
. OIICHUBATh YCIIOBUS TMPUMEHHUMOCTH TEXHOJIOTMM, B TOM 4YHCI€ C TMO3UIUN

JKOJOTMYECKON 3alUILEHHOCTH;

. IIPOrHO3MPOBAaTh 10 HM3BECTHOW TEXHOJOTMHU BBIXOABl (XapaKTEPUCTUKH NPOAYKTa) B
3aBHCUMOCTH OT HM3MEHEHHUS BXOJOB/IIapaMeTPOB/PEeCypCcOB, MPOBEPSATH HPOTHO3BI OIBITHO-
OKCIIEPUMEHTAIBHBIM IIyTEM, B TOM YHCIE CAMOCTOSTENBHO IUIAHUPYS TakKoro poJaa

OKCIICPHUMCHTEI,

® B 3aBUCUMOCTH OT CUTyallUH OHUTUMH3UPOBATH 0a30BbIE TEXHOJIOTIHU (SanaTHOCTL —
Ka‘IeCTBO), IIPpOBOAWUTL QAHAJIN3 aJIbTCPHATHBHBIX PECypCOB, COCIHUHATH B CI[PIHBIﬁ IIJ1aH
HECKOJIBKO TEXHOJIOTMH 0e3 ux BUAOU3MCHCHHA JIA IOJYYCHUS  CIIOKHOCOCTAaBHOI'O

MaTepUaIbHOrO UM UH(POPMALIMOHHOTO MPOIYKTA;
. IIPOBOJUTH OLEHKY U UCIIBITAHUE IIOJIY4YEHHOI'O IIPOYKTA;

® MMpOBOANTH aHaJInu3 HOTpC6HOCTGI\/JI B TEX 501041 HHBIX MaTCpHAJIbHBIX NI

UH(POPMALIMOHHBIX MPOIYKTaX;

. OIHCHIBATh TEXHOJOTMYECKOE PEIICHHE C MOMOINBI0 TEKCTa, PUCYHKOB, TpauuecKoro
N300paxeHus;
° AHAIIU3UPOBATE BO3MOKHBIC TCXHOJIOTHYCCKUC PCIICHUA, ONIPEACTIATE UX JOCTOMHCTBA U

HEAOCTAaTKH B KOHTCKCTEC BaI[aHHOI\/JI CUTyalluu,

® MMpOBOAWUTL W AHAJIIM3UPOBATH pa3pa60TKy W/MIn pcain3aluio MPUKIAJHBIX ITPOCKTOB,
nmpearojgararomux:
® OMNPCACIICHUC XapaKTCPUCTUK U pa3pa60TI<y MaTCpruaJIbHOI0 MPOAYKTA, BKJIHOYasA Cro

MOZACIIMPOBAHUC B I/IH(l)OpMaLII/IOHHOI\/'I cpeaec (KOHCprKTOpC), BCTpauBaHHUC CO3JaHHOTO

MH(OPMaLMOHHOTO TPOAYKTa B 3aJaHHYIO 000JI0UKY,

. U3rOTOBJICHHE HWH()OPMAIMOHHOTO TMPOJIYKTa IO 3aJaHHOMY QJITOPUTMYy B 3aJlaHHOM
000JI04KE;
. OPOBOIUTh W AaHAJIM3UPOBATh pPa3pabOTKy W/WIM PpEANH3alrIi0 TEXHOJIOTMYECKUX

IIPOEKTOB, MPEAIOIAratonX:
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- ONTUMHU3ANMIO  3aJaHHOTO  Ccroco0a  (TEXHOJOTHH) TOJY4YeHHUs TpeOyroIerocs

MaTepHaIbHOr0 MPOAYKTa (TIOCIIE ero MPUMEHEHHs B COOCTBEHHOM MPAKTHKE),

- pa3paboTKy (KOMOMHUPOBAHHE, W3MEHEHHUE IapaMeTPOB W TPEOOBAaHUN K pecypcam)

TCXHOJIOTHUH ITOJTYYCHHUA MAaTCPUAIIBHOTIO U I/IH(bOpMaI_H/IOHHOI‘O npoayKTa € 3aJaHHbBIMHA

CBOMCTBaMH;
. MPOBOJIUTh WM AHAIM3UPOBATh  pa3pabOTKy  W/WIM  peai3aliio  MPOEKTOB,
MpEIoIaratommx:

- IUIaHUpOBaHue (pa3paboTKy) MaTepHalbHOTO MPOJAYKTa B COOTBETCTBUU C 3a/adyeid

COOCTBEHHOI JACATCIIbHOCTH (BKJ'II-O‘IaSI MOJCIUPOBAHUC U pa3pa60TKy ,I[OKYMCHTaI_II/II/I),

- IJIAHUPOBAHUC (pa3pa60TKy) MaTCpUaAIIbHOIO IIPOAYKTA4 Ha OCHOBC CaAMOCTOSATCIIBHO

HpOBeI[éHHBIX I/ICCJ'IGI[OBaHI/Iﬁ HOTpe6I/ITeJ'IBCKI/IX HHTCPCCOB.

BI)IHYCKHI/IK IMMOJIYYHUT BO3MOXKXHOCTb HAYYUTHCA:

. BBIABIIATE W (hopMynupoBaTh MpoOieMy, TpeOyIOIlyl0 TEXHOJIOTHYECKOTO
pelieHus;
. MOJIU(PHUIIMPOBATH UMEIOLINECS IPOIYKTHI B COOTBETCTBUU C

CHTyaHHCﬁ/ 3aKa30M/ HOTpe6HOCTLIO/ 3aJadell  JesITelIbHOCTU u B COOTBCTCTBUU C nux

XapaKTEePUCTUKAMHU pa3padaThIBaTh TEXHOJOTHIO HA OCHOBE 0a30BOI TEXHOJIOTHH;

® TCXHOJIOTU3UPOBATH CBOI OIIBIT, MPEACTABJIATH HA OCHOBE PCETPOCICKTUBHOI'O
aHajIn3a " YHI/I(bI/IKaIII/II/I ACATCIIBHOCTH OIMMCAHUC B BHUAC MHCTPYKIHUH HIH TEXHOJIOTHISCKOMN

KapThI.
1.2.5. IlpenmeTHble pe3ynabTaThl
IIpozpammmvie mpebosanus K 3HAHUAM (Pe3YTbMmamsl MeopemuiecKoll N0O20Mo8KU):

. npaBuiia 0e30macHOi paboThl C 3IEKTPOHHO-BBIYMCIUTEIBHBIMU MAllUHAMH U

CpelCcTBaMU /Jisi cOOpa MPOCTPAHCTBEHHBIX JAHHbBIX;

. OCHOBHBIE BH/JIbI IPOCTPAHCTBEHHBIX JaHHBIX;
. COCTaBHBIC YaCTH COBPEMEHHBIX I€OMH()OPMALIMOHHBIX CEPBHCOB;
. npodeccuoHaIbHOe IIPOrpPaMMHOE oOecrieueHue I 00paboTKH

IMPOCTPAHCTBCHHBIX JAHHBIX,

. OCHOBBI U IIPUHIUIIBI a3POCHEMKH;
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® OCHOBBI W IMPHUHIUIIBI pa6OTI>I I7100a7IbHBIX HaBUT'aDMOHHBLIX CIIYTHHKOBBIX

cucreM (F'HCC);

® MMpEaACTaBJICHUC u BU3YyaJIM3alusl IIPOCTPAHCTBCHHBIX

HEenpo(eCcCHOHANBHBIX TOJIb30BATEINICH;

. npuHIUNbl 3D-MonenupoBanus;
. YCTPOMCTBO COBPEMEHHBIX KapTOrpapUuecKux CepBUCOB;
. NPEACTABICHHE W BU3yaIHM3alldsd  MPOCTPAHCTBEHHBIX

HEepOo(EeCCHOHATBHBIX TOJIH30BATEIICH;
. nemudpupoBaHre KOCMUYECKUX N300pakeHUI;

. OCHOBBI KapTorpaduu.

JaHHBIX

JaHHBIX

JUTSL

JUTSt

Ilpoepammmusie mpebosanuss K YMeHUAM U HABLIKAM (pe3yibmamsl NpaKmuyeckou

NnO020MOBKU):

® CaMOCTOATCIIBHO pCIIATh IMOCTABJICHHYIO 3aJa4y, aHAJIWU3Upysad U r[oz[61/1pa;1

MaTepHuaJibl U CPEACTBA IJIA eé PpCHICHUA,

. CO3/1aBaTh M PACCUHMTHIBATh MOJETHBIA IUIAH IS OSCIMIOTHOTO JIETaTEIbHOTO
arnmapara;
. oOpabatrhiBaTh  a’3pOCBEMKY M  MOJdy4YaTb TOYHbIE OPTO(OTOIIaHBI U

ABTOMATU3NPOBAHHBIC TpéXMepHI)IC MOACIN MECTHOCTH,

. MoenupoBaTh 3D-00BEKTHI;

. 3aIUIIaTh COOCTBEHHBIE MPOEKTHI;

. BBITMOJIHATH OLU(POBKY;

. BBITIOJIHATH MPOCTPAHCTBEHHBIN aHAIN3;

. cOo3/1aBaThb KapThl,

. CO3/aBaTh MpocTeiIre reorpaguueckre KapThl Pa3INUYHOTO COJCPKAHUS;

. MOJIEJIMPOBaTh reorpapuueckre 0ObEKThI U SBJICHUS;

. MPUBOJIUTH MPUMEPHI MPAKTUUYECKOTO MUCIOIb30BaHUS reorpaguueckux 3HaHUH B

Pa3InuYHBIX obnacTax JACATCIIBHOCTH.
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1.3. Cucrema OICHKU JOCTHXKCHHA IUIAHHUPYEMBIX PE3YyJIbTaTOB OCBOCHUA OCHOBHOH

00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIero 00pa3oBaHuUs
Buabl koHTpOINIS:
- MPOMEKYTOYHBIH KOHTPOJIb, POBOJAMMBINA BO BPEMS 3aHATHH;
- UTOTOBBIN KOHTPOJIb, TPOBOAUMBIN TOCTIE 3aBEPIIECHUS BCEil yueOHOM MporpaMMel.
®DopMBI TPOBEPKH PE3YIHTATOB:
- HaOmroieHre 3a 00y4aroIMMUCs B TIpoliecce paboThl;
- UTPHI;
- UHIUBUAYAIbHbBIE H KOJUIEKTUBHBIE TBOPUYECKUE PAOOTHI,
- 6eceibl ¢ 00YJAIOIIUMUCS U UX POTUTEIISIMHU.
®DopMBI TO/IBEICHUS UTOTOB:
- BBITIOJTHEHUE MPAKTUYECKUX paboT;
- TECTHI;
- QaHKETEI;
- 3aIUTa TPOCKTA.

HroroBast arrecTamus 06yqarou11/1xcsi MMPOBOAUTCA IO pe3yjibTaTaM NOATIOTOBKH MW 3alIHUThI

IIPOEKTA.

I[J'IH OICHUBAHUA HOCATCIbHOCTHU o6yqa101u14xc;1 HUCIOJIB3YIOTCA HWHCTPYMCHTBI CaMO- H

B3aMMOOIICHKH.

2.2. IlpumepHbIe nporpaMMbl y4eOHbBIX mpenmMeTo, KypcoB (YTII, rae kak mpuMep MpoONHCaHO
«Ketic 1 — 10 yacoBy, mocie KpaTKoe OINHUCAHHME, YTO 3TO 3a Keic, OMMcaHue MOYacoBOE

BBIHOCHM YK€ B CaM KEHC).
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[TpumepHOE yueOHO-TeMaTHUECKOE TUIAHUPOBAHHE:

/o

Pasnen nporpammbl yueOHOro Kypca

KomnnuectBo
4acoB

3HakoMcTBO. TexHuka Oe3omacHocTH. BBomgHoe 3aHsTHe («MeHss
MHUP»).

Beenenne B reomHdopManmoHHble — TexHojoruu. Keiic  1:
«CoBpemeHnHble kapThl, i Kak onucars 3eminio?».

Kelic 3HakoMUT OOyyarouxcs ¢ pa3HOBUIHOCTSAMU JaHHBbIX. Peras
3a/1a4y Keiica, 00yJaromuecst IpOXoasiT CICAYIONINE TEMATUKH: KapThI
U OCHOBBl HX (OPMHPOBAHUS; H3YyUYEHUE YCIOBHBIX 3HAKOB W
NPUHIUMIIOB HX OTOOpPaXEHHS Ha KapTe, CHUCTEMbl KOOpDJAWHAT U
MPOEKUUN KapT, HUX OCHOBHBIE XapaKTEPUCTUKU U BO3MOKHOCTHU
NPUMEHEHUS; MacmTad U JAp. BCIOMOTaTelbHbIE WHCTPYMEHTHI
dbopMUPOBaHUS KAPTHI.

Keiic 2: «I'nmobanpHoe mo3unmonupoBanue “Haiiam ceOs Ha 3eMHOM
miape”».

HecmoTpsi Ha TO, 4TO HAaBUTATOPHI M CIHOPTHUBHBIE TPEKEPHI CTAIU
HEOTHEMJIEMOM YaCTh) HAIIEH >KU3HHU, MAJIO KTO 3HAET MPUHIMI HX
pabotsl. [lpoiins keiic, oOyuaronuecs: y3Hatot mpo ['NIOHACC/GPS
— TpUHOUOBL  pabOThl, HCTOPUIO, COBPEMEHHBIE CHCTEMBI,
npumeHeHue. IIpumenenue norrepoB. Busyanuzamusi TEKCTOBBIX
JaHHBIX Ha KapTe. Co3/1aHKe KapThl UHTEHCUBHOCTH.

®ororpaduu 1 MaHOPaMBI.

Paznmen, TOCBAMEHHBIA  WCTOPHMM W TPUHIMIIAM  CO3JAHHS
dotorpapuu. OOyuaronuecs MO3HAKOMSTCS C TEXHUKOW CO3JaHUS
doTtorpaduu, TO3HAKOMSITCS C BO3MOXKHOCTSMH  TIPUMEHEHUS
dororpaduu Kak cpecTBa CO3AaHUSI YET0-JIn0o.

OcHoBsl a3podoTocheéMkU. [IprMeneHre 6eCIMIOTHRIX aBUAIIMOHHBIX
cucteM B adpodorocwéMmke. Keiic 3.1: «/[ns dero Ha camom perne
HY>K€H OECIUJIOTHBIN JIeTaTebHbIN anmnapar?y.

OOBEMHBII Kelc, KOTOPBIH MO3BOJIUT 00YYaIOIIUMCS OCBOUTD MOJIHYIO
TEXHOJIOTMYECKYI0  LEMOYKY, HCHOJb3yeMYK)  KOMMEpPYECKHMH
KOMIAHUSAMHU. YCTPOMCTBO M MpHUHLHUIBI (yHKIIMOHUpoBaHus BIIJIA,
OCHOBBI ()OTO- ¥ BUJCOCHEMKH W MPUHIIMIIOB Mepeadu HH(opMaIum
¢ BIIJIA, o6pabotka nanubix ¢ BITJIA.

15
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6 Keiic 3.2: «M3meHeHne cpeibl BOKPYT HIKOJIBIY. 15
[MIponomkenne keiica 3.1. OOywarommecs, uMess B CBOEM
pacTopsDKeHUH  AJICKTPOHHYI0 3D-Molienb IIKOJBI, MPOJOIIKAOT
BHOCUTb M3MEHEHHMsI B MPOAYKT C IEJIbI0 OJIaroycTpoWCcTBa paiioHa.
OOyuaromuecs: TPOJOJDKAIOT COBEPILIEHCTBOBATh CBOM HaBbIK 3D-
MOJIeJIMPOBAHUS, 3aBEpPILasi IPOEKT.

7 [ToaroToBka 3amuTHl TPOEKTA. 2
8 3amuTa MpoeKTOB. 1
9 3aknmounTeabHoe 3aHsaTue. [loaBe1eHre HTOTOB paOOTHI. 1

2.2.1. O0mme mMoI0KEHUA

[Iporpamma  «['eouHpOpPMAIIMOHHBIE  TEXHOJOTHUM, ABJISISACH HEO0OXOUMBIM
KOMIIOHEHTOM OOIIero 00pa3oBaHUsI BCEX OOYYArONIUXCs, MPEAOCTaBIAET UM BO3MOXKHOCTH
MIPUMEHSTH Ha MMPAKTUKE 3HAHUS OCHOB HayK. [IporpamMma siBnisieTcst (PakKTHUECKU AMHCTBCHHBIM
[IKOJIBHBIM Y4€OHBIM KYpCOM, OTPAXalOIIUM B CBOEM COJEp)KAaHUU OOIIHE MPUHITUITBI
npeoOpasyrolieil 1eaTelbHOCTH 4YeJOBeKa M BCE acCleKThl MaTepHalbHON KynbTyphl. Kypc
HaIpaBJICH Ha OBJIAJICHUE O0YJAFOIUMHUCS HaBBIKAMH KOHKPETHOH MpeIMEeTHO-TpeoOpa3yrorei
JESITEIIbHOCTH, CO3JaHHE HOBBIX IIEHHOCTEH, YTO, HECOMHEHHO, COOTBETCTBYET MOTPEOHOCTM
pa3Butus obmectBa. B pamkax «TeXHOTOTHI» MPOUCXOIUT 3HAKOMCTBO ¢ MHPOM Tipodeccuit u
opueHTaIus olOydaromuxcsi Ha padoTy B pa3IUYHBIX cdepax OOLIECTBEHHOIO MPOU3BOJICTBA.
Tem cambIM oOecriedymBaeTCs TPEEMCTBEHHOCTh Iepexojia OOydJarommxcsi OT OOIero K

poQeCCHOHATBHOMY 00pa30BaHUIO M TPYIOBON JAEATETLHOCTH.

[Tporpamma npeamera «TexHomorusi» oOecnednBaeT (pOpMUPOBaHUE Yy OOy4arOUIUXCS
TEXHOJOTHYECKOT0 MBEITIIEHH. CXeMa TEXHOJIOTHYECKOTO MBITIIIICHHS (HOTpe6HOCTI) — eJIb —
CHoco0 — pe3yabTar) MO3BOJSET Haubojee OPraHMYHO peIlaTh 33Jaud YCTAHOBIIECHHS CBs3ei
MEXIy 00pa30BaTEIbHBIM U YXKM3HEHHBIM IPOCTPAHCTBOM, O0pa30BaTEIbHBIMU PE3YJIbTaTaMH,
MOJIYYCHHBIMU TIPpHU H3YUCHUH PA3JINYHBIX HNPCAMCETHBIX OGH&CTGﬁ, a TaKKe COOCTBEHHBIMU
00pa3oBaTENPHBIMU  PE3yJbTaTaMH  (3HAHUSAMH, YMCHHSMH, YHUBEPCAJIBHBIMH Yy4eOHBIMH

,I[CﬁCTBH?IMPI n T. I[.) N XKU3HCHHBIMH 3aJadyaMu. KpOMC TOro, CX€Ma TCEXHOJOIrHYE€CKOI'O
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MBIIUIEHHUS] TIO3BOJISIET BBOJAUTH B 0O0pa30BaTelbHBIA MPOLECC CHUTYallUH, AAIOIIUE OIBIT
IOPUHATHS TIParMaTUYHBIX PEIICHUHA Ha OCHOBE COOCTBEHHBIX OOpa30BATENBbHBIX PE3yJIbTaTOB,
HauuWHas OT pelmeHus OBITOBBIX BONPOCOB M 3aKaHUMBAs pEIICHHEM O HalpaBJICHUSIX
POJOHKEHUST 00pa30BaHUs, MOCTPOCHUEM KAPhEPHBIX U JKU3HEHHBIX IUIaHOB. Takum oOpazom,
nporpamma  «l'eonHpopMaTHKa» MO3BOJsSET CHOPMUPOBATH Yy OOYYalOIIMXCS pecypc
NPAaKTUYECKUX YMEHWH M OIbITa, HEOOXOMUMBIX JUIsI Pa3yMHOH OpraHU3aliu COOCTBEHHOMN
KHU3HHU;, CO3MaéT YCIOBHUSA JJS Pa3BUTHA HMHULIMATHBHOCTH, HM300pPETATENBHOCTH, THOKOCTH

MBIINIJICHUS.

Y4eOHO-BOCITUTATENBHBIM TPOIECC HANpaBiIeH Ha (OPMHPOBAHWE W  pa3BUTHE
Pa3JIMYHBIX CTOPOH OOYYAIOLIMXCS, CBA3aHHBIX C peau3aleil Kak uX cOOCTBEHHBIX UHTEPECOB,
TaK U MHTEPECOB OKpyXkaroliero mupa. [Ipm 3T7oM ruOKOCTh MporpamMmbl MO3BOJISIET BOBIJICUD
00y4aromuXcst ¢ Pa3IMYHBIME CIIOCOOHOCTSIMHU. BoIbIIOi 00bEM MPOEKTHBIX pabOT MO3BOJISET
y4eCcTb MHTEpPEChl U OCOOEHHOCTH JIMYHOCTH KaKAOTO OOydaromierocst. 3aHSATHsS OCHOBaHbI Ha
JMYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJIOTHSIX OOy4YeHHs, a TaKK€ CHCTEMHO-JEATEIbHOCTHOM

METOAC O6y‘leHI/I$I.

,Z[aHHaSI nmporpamMma mnpeamnojaract BapI/IaTI/IBHHﬁ noaxoJ, TaKk Kak B 3aBUCHUMOCTH OT
06yqa101uer005{ IMMO3BOJIACT YBCIIMYUTD UK YMCHBIINTDH 00BEM TOI MIN UHOMI TEMBI, B TOM YHCJIC

" CJIOXKHOCTD, a TaKKEC MMOPAAOK MPOBCACHUS 3aHATHH.

2.2.2. OcHOBHOE coJiepKaHKie y4eOHBIX MPEAMETOB HAa YPOBHE OCHOBHOTO 00IIero 00pa3oBaHuUs

Ha npotsbkeHnn Kypca mporpamMmbl OOyYaroIIUecs IMO3HAKOMSTCS C Pa3TU4YHBIMU
reoMH(pOPMALIMOHHBIMU CUCTEMaMH, Y3HAIOT, B KAKUX 00JacTAX MPUMEHsETCs reonH(popMaTrKa,
KaKHhe 3aJlaud MOKET pellaTh, a TaKKe CMOTYT CaMH NPHUMEHATh €€ B CBOEH IMOBCETHEBHOM
xu3Hu. OOyudaromuecs 0a30BO YCBOST MPHUHLMI Mo3unmoHupoBaHus ¢ nomoimbio ['HCC.
VY3HaloT, Kak MOKHO OpPraHW30BaTh COOp CHYTHUKOBBIX JAaHHBIX, KaK OHU MPEACTABIAIOTCS B
TEKCTOBOM BHJIE M KaK X MOXHO BU3yaJM3UpOBaTh. B pamMkax rmporpamMmsl BEIOEPYT MPOEKTHOE
HarpasJeHNue, HaydaTcs CTaBUTh 3aJadd, MCCIENOBaTh MPOOJIEMAaTHKY, TUIAHHPOBATh BEICHUE

MIPOEKTa U TPAMOTHO PacCHpEeeNaTh POJIU BHYTPH KOMaH/IbI.

OOyuaromnecss CMOTYT TIO3HAKOMUTBCS C HCTOPUEH TPUMEHEHHUs OECHUIIOTHBIX
JIeTaTeIbHBIX alMapaToB. Y3HAIOT O COBPEMEHHBIX OECIMUIOTHUKAX, CMOTYT PEUIUTh Pa3InyHbIe
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3a[]a4M C UX MOMOIIBI0. Y3HAIOT TaKKe U 00 OCHOBHOM YCTPOICTBE COBPEMEHHBIX OECITUIOTHBIX
cucreM. OOyyaromuecs: y3HaIOT, Kak co3gacrcsi NMOJETHOE 3aJaHue i OecnmIoTHUKOB. Kax
MPOU3BOJUTCS 3alyCK W JanbHeimmas chbéMka ¢ nomoipio BAC. A Takke mojydar Takue

pe3yNbTaThl ChEMKH, KaK OpTOPOTOIUIAH U TPEXMEPHBIE MOJIETIH.

OOygarommiecst ~ yray0siTcs B TEXHOJIOTHIO  OOpabOTKM  TEOJAaHHBIX  MYTEM
ABTOMATH3UPOBAHHOTO MOJICIMPOBAHUSI OOBEKTOB MecTHOCTH. (CaMOCTOSITENIBHO —CMOTYT

BBITIOJIHUTHh ChbEMKY MECTHOCTH T10 ToJIETHOMY 3aaanuto. Cozmanyt 3D-monemnm.

OOyyaromuecs 03HaKOMATCS € Pa3IMUHBIMU YCTPONCTBAMH IPOTOTUIIMPOBAHUSA. Y 3HAIOT
o0lIre MPUHLUIB pabOThl YCTPONCTB, chepbl UX NPUMEHEHUS U MPOIYKTHl JEATEIbHOCTH
JTaHHBIX ycTpoicTB. ObOydaromuecs Haydarcs TOTOBUTH 3D-Mopenu i medyaTtu ¢ MOMOIIBIO
OKCIOPTa MaHHBIX. JIOMOJHAT MOJAETHM 1O IaHHBIM a’3pOPOTOCHEMKH C MOMOIIBIO PYYHOTO

MOACIINPOBAHUAA. HpI/IMeHﬂT yCTpOﬁCTBa AJI IIPOTOTUIIMPOBAHUA IJI4 IICHATH 3aJlaHH .

OO6yyaronuecs u3yyaT OCHOBBI B TOJATOTOBKe npe3eHTtanuu. Coznanyt e€. [logroropsres

K OpCACTABJICHUIO PCATIM30BAHHOI'O ITPOTOTHUIIA. Hpe[[CTaBHT €To, 3amuinas ImpocCKT.

3.1. IlpumepHbIi yueOHBIH TJIaH OCHOBHOTO 00111ero 00pa3oBaHus

3.1.1. ITpumepHsIif kKaneHaapHbli yueOHbIN rpaduk Ha 2019/2020 yueOHbII 1o

Ilepuon o0yuennss — ceHTAOpb-Mai.
KosimuecTBo yueOHBbIX Heflesib — 34.
KoummuectBo yacoB — 34.

Pe:xum npoBeneHust 3aHaTHii: 1 pa3za B Heaelto.

[IpasaHuuHble M BBIXOAHBIE AHHU (MO MPOU3BOJCTBEHHOMY KaJleHAApl0 NpU MATUAHEBHOU

paboueii Hexene):

KanukynspHslii nepuon:
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Mecsn

®dopma
3aHATUA

Kon-
BO
4acoB

Tema 3agaTus

dopma KOHTPOJIS

CeHTs0pb

JU/TIP

3HaKOMCTBO. Texuuka
0€30I1aCHOCTH. BBoaHoe
3ansaTue (Mensst Mmup+).

becena

CenTts6pn

JUTIP

Heo0GxomuMocTs  KapThl B
coBpemeHHOM Mupe. Cdepsr
NPUMEHEHHUS, TIEPCIIEKTUBEI
MCTIONIb30BAHUS KapT.

becena

CenTs6pn

JUTIP

BekropHble = naHHBIE — Ha
KapTax. 3HaKOMCTBO C BeO-
I'MC. Ilger kak aTtpuOyT
KapTBhl. 3HAaKOMCTBO C
KapTorpagpuuecKuMu OHJIaiH-
ceppucaMu. CBeT U LBeET.
Ponp nBera Ha kapre. Kak
3acTaBUTh I[BET paboTaTh Ha
ce0s?

becena

OxkTs0pb

JU/ITP

Cozmannie W MyONHMKaIUA
COOCTBEHHOW KapThl.

JemoHcTpanus
peuieHus keica

OxTs0pB

JUTIP

Cucrembl r100aIbHOTO
MMO3UITUOHUPOBAHUA.

becena

OxTs0pB

JUTIP

HpI/IMCHCHI/IC CITYTHUKOB I
MO3UITUOHUPOBAHUA.

JemoncTpanus
pelLIeHus Keica

OxkTs0pb

JU/ITP

Hcropus ¢dotorpaduu.
®ororpaduss Kak  crnocod
U3YyYEHUS OKpYKaroIero
MHpA. XapaKkTepUCTUKU
¢doroanmaparos. Ilomyuenue
KayeCTBEHHOTr0 ()OTOCHUMKA.

becena
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8 Hos6pp JI/TIP Coznanue chepuueckux | becena
IMAHOPAM. OcHoBHBIE
TIOHATHS. Heo6xonumoe
obopymoBaHue. TexHuka
CbEMKH cheprudeckux
naHopam pa3nu4HON
arnmaparypou.

9 Hos16ps JUTIP Co3nanue cpepuueckux | TectupoBanue
MaHOpaM. CumBka
NoNy4yeHHBIX  (oTorpaduii.
Koppekmuus u peTyIIb
naHopam.

10 | Hexabpn JI/TIP dortorpammeTpusi U ee | becena
BIMSHAE HAa COBPEMEHHBIH
MUD.

11 | JIexaOpb JUTIP Cuenapun cbeMKH 00BekTOB | becena
TSt MIOCTIETYFOIIETO
MOCTPOCHHUS 1704 B
TPEXMEPHOM BUJIE.

12 | Jexabpn JUTIP [TpuHIMn noctpoenus | becena
TPEXMEPHOTO  M300pakKeHHS
Ha KommbloTepe. Pabora B
¢dotorpammerpuueckom I10 -
Agisoft ~ Metashape  wnn
AQHAJIOTUYHOM. O6paboTtka
OTCHSTOTO MaTepuaa.

13 | dexabpn JUTIP becninnorHuk B | becena
reouH(popMaTuKe.
YCeTpolicTBO U IPUMEHEHHUE
JpOHa.

14 | SuBapp JUTIP Texunueckne ocobeHHoctH | becena

BILTA.
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15

SAuBapb-
®despanb

JI/TIP

[Tunoruposanue BITJIA.

TectupoBanue

16

®deBpatib

JU/TIP

Hcnonp3oBanue
OECIWJIOTHUKA [UISI CBEMKH
MECTHOCTH.

JeMoHcTpanus
peuieHus keica

17

Maprt

JU/TIP

Bosznukaronue poOIeMBI
npu co3nanuu 3D-monenei.
CnocoObl  peIaKTHPOBAHUS
TPEXMEPHBIX MOJICIICH.

becena

18

Mapt

JUTIP

TexHomorun
MPOTOTUIIUPOBAHMUS.
YcTpoiicTBa 19 BOCCO3aHUS
TPEXMEPHBIX MoJeJIeH.
Pabota ¢ 3D-nipuHTEpOM.

becena

19

Mapt

JU/ITP

du3nueckue W XHUMHUYECKHE
CBOMCTBa IutacThka Wi 3D-
TpUHTEpPA. [Teuats

TPEXMEPHON MOJEIIN HIKOJIBI.

TectupoBanue

20

Maprt

JU/TIP

Pa6ora B IO mns pyuHoro
TPEXMEPHOTO
MoenupoBanus — ScetchUP
WJTA QaHAJIOTUIHOM.

becena

21

Arnpenb

JUTIP

OKCNOPTUPOBaHUE
TPEXMEPHBIX
[IpoexTupoBanue

daiinos.

COOCTBEHHOM CIIEHBI.

becena
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22 | Anpenb JUTIP 1 Ilewatrs wmomenu wHa 3D- | becena

IIPUHTEPE. Odopmiienne

TPEXMEPHON  BELICCTBEHHOMN

MOJIEIIH.
23 | Maii I1P 2 ITonroroska 3aIATEI

MIPOCKTA.
24 | Maii 11P 1 3amura npoeKToB. JeMoHcTpanus

pELLIECHHS KEMCOB

25 | Maii JUTIP 1 3aKIII0OYNTEIILHOE 3aHATHE.

[MonBeneHne UTOrOB padOTHI.
[Tnansr mo qopaboTke.

3.2. Cuctema ycioBui peain3alliid OCHOBHOM 00111e00pa30oBaTebHOM TpOrpaMmbl

3.2.1. Omnucanue KaJpoBBIX YCIOBHUI pealu3allid OCHOBHOM 00pa3oBaTENbHON MPOrpaMMbl

OCHOBHOTO 00111eT0 00pa3oBaHus (OMMCaHNE KOMIIETEHIINH HACTAaBHHKA)

HactaBuuk nporpammsl «I'eonHopmaTrka padoTaeT Ha CTHIKE CAMbBIX aKTyaJbHBIX 3HAHUH IO
HaIIPaBJICHUIO T€ONPOCTPAHCTBEHHBIX TEXHOJOTWM, a TAaK)K€ I€HEPUPYET HOBBIE MOJAXOABI U
peLIeHUs, BOILIOIIAs UX B peallbHbIe IMPOEKThl. HacTaBHUK SABIAETCA rPaMOTHBIM CIIELUATIMCTOM
B 00J71aCTH T€OMH(OPMALIMOHHBIX CUCTEM, CJIEAMUT 3a HOBOCTSMHU CBOEH OTpaciii, U3y4aeT HOBbIE
TexHojoruu. Ob1asaeT HaBbIKAMU MPOEKTHON JI€ATENBHOCTH, BHEAPSAS €€ MPUHLHUIIBI B MTPOLIECC

00yJeHusI.

HactaBHuk B paBHOW cTenmeHH 00JaZaeT KaK CHCTEMHOCTBbIO MBIIUIEHUS, TaK M JIyXOM
TBOpUYECTBAa; MOOWJIEH, yMeeT paboTaTh B KOMaHJE, KPUTHUYECKH MBICIUTh, aHAJIU3UPOBATH U

0000111aTh OMBIT, TEHEPUPOBATH HOBOE, YMEET CTABHUTD 3aJa4l U PEIIaTh UX, a TaKKe padoTaTh B
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YCIIOBUSX HEONpPeAeNEHHOCTH U B paMKaX MPOEKTHOW mapaaurmbl. [IoMumMo 3TOro, HacTaBHHUK

o0jasaeT ne1arornueckon Xxapu3Mon.
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4. Conep:kaHue Kypca
OcHoOBHBIE pa3jie/ibl NIPOrpaMMbl Y4eOHOI0 Kypca
1) BaeneHue B OCHOBBI F€OMH(POPMALMOHHBIX CHCTEM M IIPOCTPAHCTBEHHBIX JTaAHHBIX.

O6yqa101unecx IMO3HAKOMATCA C pa3IMYHBIMH  COBPEMCHHBIMU FCOI/IH(l)OpMaI_II/IOHHI)IMI/I
CHCTCMaMU. y3HaIOT, B KaKHX 00JaCTIX IIPUMCEHACTCA FeOI/IH(l)OpMaTI/IKa, Kakue 3agadyu MOXKCET

pemaTh, a TAKXKe Kak 00yJaromuecss MOTyT CaMH MTPUMEHSTH €€ B CBOCH MOBCETHEBHON YKHU3HU.
2) Ypok padorsi ¢ TJIOHACC.

OOGyuaromuecst 60a30B0 YCBOAT MPUHIMUII TTo3unimonrupoBanus ¢ nomomipto 'HCC. Y3naror, kak
MOYKHO OpraHM30BaTh COOp CITyTHUKOBBIX JIAHHBIX, KAK OHU MPECTABISIOTCS B TEKCTOBOM BHJIE

¥ KaK X MOXXHO BU3YaJM3HPOBATh.
3) BbIGop NPOEKTHOr0 HANMPAaBJIeHHs U pacnpeaeleHne poJieii.

Boibop mnpoextHoro HampasieHus. llocranoBka 3amaun. lccinenoBanue mnpoOiieMaTHKU.

IInanupoBanue npoekra. Pacripenenenue poseu.
4) YcTpoiicTBO M IpUMeHeHHe 0eCUIOTHUKOB.

OO6yuaromuecs no3HakomsTcs ¢ ucropuei npumenenuss bAC. Y3nator o coBpemenHbix BAC,
KaKye 3aJa4d MOXKHO peIlaTb ¢ MX IOMOILIBIO. Y3HAKOT TAaKXKE OCHOBHOE YCTPOMCTBO

coBpemeHHbIX BAC.
5) OcCHOBBI ChEMKH ¢ 0€CITHIIOTHHKOB.

OOyyaromuecs y3HarOT, Kak co3naércs nonérnoe 3ananue st BAC. Kak nponsBoaures 3amyck
U JanbHeimas cbéMka ¢ nomoupo BAC. A Taxke Kakve pe3yiabTaTbl MOXKHO MOJYYUTh U KaK

9TO cAeNaTh (MOoJy4eHne OpTOPOTOIUIaHA U TPEXMEPHOM MOIETIH).
6) VYriy6/jéHHoe u3yueHHe TEXHOJIOTHI 00padoTKH reoJaHHbIX.
ABTOMaTH3MPOBAHHOE MOJEIUPOBaHNE 00BEKTOB MECTHOCTH ¢ ToMoIbio Agisoft PhotoScan.
7) Coop reogaHHbIX.
AspodoTochéMKa, BEIMOTHEHHE CHEMKH MECTHOCTH TIO TIOJNETHOMY 33/IaHHUIO.
8) OO0pabGoTka M aHAJIN3 re0JaHHbIX.
Coznanue 3D-monenei.

9) HM3yueHme ycTpoOicTBa JJIsi IPOTOTHIIMPOBAHMSI.
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O3HaKOMJIEHHE C YCTPOMCTBaMU MPOTOTUIIMPOBAHUS, MPEIOCTABICHHBIMU OOYUYaIOIIMMCSI.
OOyyaromuecs y3HarT 00II1e MPUHITUIBI PA0OTHI YCTPOKCTB, a TAK)KE KOT/1a OHU MPUMEHSIOTCS

U YTO C UX MIOMOIIBI0 MOXHO MOJTYYUTh.
10) IoaroToBKa JaHHBIX JJIS1 YCTPOICTBA MPOTOTHIIMPOBAHUS.

[ToaroroBka 3D-Moenei, SKCIOPT TaHHBIX, MMOJArOTOBKA 3aJaHUM 10 M€YaTH.
11) [IporoTHnHpOBaHHE.

[IpumeneHnue ycTpoicTB nmpoToTUnupoBanus (3D-nipuHTED).
12) IlocTpoeHne MPOCTPAHCTBEHHBIX CIIEH.

I[OHOJ'IHeHI/Ie MoOJIeNIed 110 JTaHHBIM aSPO@OTOCBéMKI/I C MOMOIIBKO PYYHOTO MOJACIIMPOBAHUS U

IIOATOTOBKA K [1€4aTH HA yCTPOMCTBAX IIPOTOTUIIUPOBAHMUS.
13) IoaroToBKa npe3eHTaIuii.

I/I3yquHe OCHOB B IIOATOTOBKC MPE3CHTAHNU. COBI[aHI/Ie MMpE3CHTAU. HOILFOTOBKa K

HPEICTABICHUIO PEaTn30BaHHOTO MPOTOTHIIA.
14) 3anmTa NpoeKToB.

HpeI[CTaBJ'IeHI/Ie PCATIN30BAHHOIO ITPOTOTHUIIA.
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4.1. TemaTnuyeckoe NJIAHMPOBAHHE

Bcero
Ne /it Paznesnsl mporpamMmsl yueGHOIo Kypca 4acoB
1 | 3nakomcrBo. Texnuka 6esonacHocTu. BBoaHoe 3ansiTHE 1
(«Mensisi MUP»).
2 | BBenenue B reoungopmanuontbie Texnosnaorum. Keiic 1: 3
«CoBpemeHnnble kKapThl, i Kak onucarsb 3emiiio?».
2.1. Heo6xoaumocTth kapThl B coBpeMeHHOM Mupe. Chepbl 1
IPUMEHEHHUs, IEPCIIEKTUBbI UCIOIb30BaHUA KapT.
2.2. Bektopnble nanHble Ha kKapTax. 3HakoMcTBO ¢ Be6-I'UC. 1
[IBeT Kak aTpuOyT KapThl. 3HAKOMCTBO C
KapTorpagpuueckumMu oHjaiH-cepsucamu. CBET U LIBET.
Ponb uBera Ha kaprte. Kak 3actaButh 11BeT paboTarh Ha
cebs?
2.3. Co3nanue u myOnuKanus COOCTBEHHON KapThl. 1
3 | Keiic 2: «I'1o6anbHOoe mo3unuonnpoBanue “Haviau cedst 2
Ha 3eMHOM HIape”».
3.1. | Cucremsl 1100aIEHOTO TO3UIIMOHUPOBAHUSI. 1
3.2. | IlpumeHeHUe CITyTHUKOB JUIsS MO3UIIMOHUPOBAHUS. 1
4 | ®otorpaduu U NaHOPaMBbI. 4
Ucropus potorpaduu. dororpadus kak crnocod u3ydeHus 1
OKpY’Kalollero Mupa. XapakTepuCTUKH (HOTOANapaTos.
4.1, [TosryueHne KkauecTBEHHOTo () OTOCHUMKA.
Coznanne cpeprueckux nmanopam. OCHOBHBIE TTOHSATHUS. 1
Heobxonumoe obopynoBanue. TexHUKa ChEMKU
cepruecKkux naHopaMm pa3IndHol anmapaTypoi (Kamepbl
cMapT¢OoHOB Oe3 MTAaTHUBOB, IIU(PPOBBIE POTOATIAPATHI CO
4.2. MTaTUBAMU U T. 11.).
4.3. Co3znanue chepuueckux naHopam. CIMBKa MmoyryueHHbBIX 2
¢dororpaduii. Koppekius u peTyuis naHopam.
5 | OcnoBsl a3podoTochémiku. [Ipumenenne BAC 15
(6ecnUJIOTHBIX ABHAIIMOHHBIX CHCTEM) B
aspodorochémre (Keiic 3.1: «/lus yero Ha camom geJie
HY’KeH 0eCIUJIOTHBIN JleTaTeJbHbIN annapar?»).
5.1. doTorpamMmeTpusi U €€ BIUSHUE HA COBPEMEHHBIN MUD. 1
5.2. | CueHapun cb€MKH OOBEKTOB VISl TIOCIEIYIOIIETO

IIOCTPOEHUS UX B TPEXMEPHOM BHJIE.
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[IpuHIUT TOCTPOCHUS TPEXMEPHOTO N300paXKEeHUsI Ha
kommbioTepe. Pabota B hororpammerpuyeckom 110 —
Agisoft PhotoScan mnu anamoruanom. O6paboTka

5.3. OTCHSITOTO MaTepuala.
becimiiotHuk B reonHdopmaTuke. Y CTpOMCTBO U
5.4. MPUMEHEHHUE JPOHa.
5.5. Texunueckue ocooennoctu BITJIA.
5.6. [TunotupoBanue BITIA.
Hcnonp3oBanre 6€CUIOTHUKA ISl ChEMKH MECTHOCTH.
5.17.
Bo3znukarouue npoGiemsl npu co3ganuu 3D-mozenei.
5.8. CniocoObl peIakTUPOBAHUS TPEXMEPHBIX MOJIEICH.
TexHOoJI0rnK NPOTOTUIIMPOBAHUS. Y CTPONCTBA IS
BOCCO3/JIaHUs TPEXMEPHBIX Mojieneit. Pabora ¢ 3D-
59 MIPUHTEPOM.
®dusnyeckue 1 XUMHUUECKUE CBOMCTBA Tu1acThka jyist 3D-
5.10. | mpunTepa. IleyaTs TPEXMEPHOM MOIEH LIKOJIBI.
Keiic 3.2: «A3MeHeHHe cpeibl BOKPYT HIKOJIbI».
6.1. Pa6ora B [1O anst pyqHOTrO TpEXMEPHOTO MOJICTHPOBAHUS
— SketchUp wim aHanoruaaom.
6.2. OKcnopTHUpoBaHUE TPEXMEPHBIX ¢aitnoB. IIpoexkTupoBanue
COOCTBEHHOM CIICHBI.
6.3. [Teuats Monenu Ha 3D-nnpunTepe. OdopmieHue
TPEXMEPHON BEIIECTBEHHON MOJEIIH.
7 [ToaroToBka 3amuTH TPOEKTA.
8 3amura npoeKToB.
3axmrounTtenbHoe 3aHaTue. [logseaeHne nToros paboThl.
9 [Tnans! mo gopaboTke.

Kelicbl, BXxogAwmne | KpaTkoe copepxanue

B Nporpammy

29




Kelic 1. CoBpemeHHble
KapTbl, nam Kak onucatb
3emnto?

KeWc 3HaKOMUT 0ByYatoLLMXCA C Pa3HOBUAHOCTAMM AaHHbIX. Pelwasn
33434y Keica, obyyatomeca NpoxogaT cneaytowme TeMaTUKK: KapTbl U
OCHOBbI MX POPMUPOBAHMA; N3YYEHME YCIOBHbIX 3HAKOB U NMPUHLMMOB UX
oTObparkeHUs Ha KapTe; CUCTEMbI KOOPAUHAT M MPOEKLUNIA KapT, UX
OCHOBHbIE XapaKTEPUCTUKN U BOSMOXKHOCTM NPUMEHEHMA; MacLuTab u ap.
BCMOMOraTe/ibHble MHCTPYMEHTbI GOPMUPOBAHUA KapTbl.

Keic 2. TnobanbHoe
Nno3nuMoHnpoBaHue «Haram
cebs Ha 3eMHOM LIape».

HecmoTps Ha To, YTO HaBUraToOPbI U CMOPTUBHbIE TPEKEPBI CTaNn
HEOTbeM/IEMOW YaCTbIO HaLLEN KM3HKU, Masio KTO 3HAeT NPUHLMM UX
paboTbl. Mpoiiana Keiic, obyyatowmecs yaHatot npo IMTIOHACC/GPS —
NPUHUMNbI PaboTbl, UCTOPUIO, COBPEMEHHbIE CUCTEMBI, MPUMEHEHME.
MpuMmeHeHWe norrepoB. Busyanmsaumsa TEKCTOBBIX AaHHbIX Ha KapTe.
Co3paHune KapTbl MUHTEHCMBHOCTMW.

Ketic 3.1. AspodoTocbéMKa.
«[lna yero Ha camom pene
HY)KeH 6ecnmMNoTHbIN
NeTaTenbHbI annapaT?».

Kelic 3.2. ameHeHue cpeqpbl
BOKPYT LWKOJIbI.

O6bEMHBIN KeWc, KOTOPbIN NO3BONT 0OYUAOLWMMCA OCBOUTL MONHYHO
TEXHOJIOTUYECKYHO LLEeMOYKY, UCMONb3YEMYIO KOMMEPYECKUMM
KOMMNaHUAMU. YCTPOMCTBO M NPUHUMNbI QYHKLMOHUPOBaHMA BIJIA,
OcHoBbl $pOTO- M BUAEOCHEMKN U MPUHLUNOB Nepesadn MHbopmaLmm ¢
BMNJIA, 06paboTKa gaHHbIX ¢ BIJ1A.

MpoaonxkeHue Kelica 3.1. Obyyatowmecs, Umes B CBOEM PaCMoOPAKEHUN
3N1eKTPOHHYI0 3D-Moaenb WKObI, NPOAO/IXKAOT BHOCUTb MU3MEHEHMS B
NPOAYKT C uenbto 6aaroycTpoiicTea paiioHa. Obyyatolmecs NPoaoKaoT
COBEepLUEHCTBOBATbL CBOM HaBblK 3D-moaennpoBaHus, 3aBepLUas NPOEKT.

4.2.4.

MarepuanbHO-TEXHUYECKHE

YCIIOBUSI ~ peain3alldd OCHOBHOM  0Opa3oBaTeIbHOM

nporpaMmal (HO CyTH, O6’be,Z[I/IHeHI/Ie BCCX pCCYpCOB, NPOIIMCAHHLIX B Keﬁcax)

Cnucok 000pynoBaHUs

Ne n/n HanmeHoBaHue | KpaTtkune TexHU4ecKne xapakrepucTukm En. nsm. Kon-so
1 | KomnbloTepHblii Knacc UKT
1.1. M®YVY (npuHTep, ckaHep, Konup) MuHuMmanbHble: popmat Ad, naszepHbli, WwT.
y/6.
1.2. HoyTOyK HacTaBHMKa C HoyTbyk: .

obecneyeHnem

npeaycTaHOBAEHHOW ONepaLMOHHOM
cUcTemoi, oPUCHBIM NMPOrPaMMHbIM

npou3BOAUTENBHOCTL NpoLeccopa (no
Tecty PassMark — CPU BenchMark
http://www.cpubenchmark.net/): He
meHee 2000 egnHnL;

06bEM onepaTMBHOM NAaMATU: He meHee 4
re;

06bEM Hakonutensa SSD/eMMC: He meHee
128 T6;

MO ana npocMmoTpa U pefaKTUPOBaHUA
TEKCTOBbIX AOKYMEHTOB, 3/IEKTPOHHbIX
Tabnuu 1 npeseHTaymin
pacnpocTpaHéHHbIX popmatos (.odt, ,txt,
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.rtf, .doc, .docx, .ods, .xls, .xlsx, .odp, .ppt,
.pptx).

1.3.

HoyTbyK ¢ npesycTaHOBAEHHOM
onepauyoHHOM cUCTEMOMN, OPUCHBIM
nporpammHbIm obecneyeHnem

HoyTbyk:

He HuxKe Intel Pentium N (nam Intel
Celeron N), He HMKe 1600 MTw,
1920x1080, 4Gb RAM, 128Gb SSD;
Npon3BOAUTENLHOCTbL NPOLLECCcopa: He
meHee 2000 egnHu;

MO gna npocmoTpa U peaakTUpoBaHMA
TEKCTOBbIX JOKYMEHTOB, 3/IEKTPOHHbIX
Tabmu M NpeseHTauui
pacnpocTpaHéHHbIx dopmaTos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xIsx, .odp, .ppt,
.pptx).

wT.

10

1.4.

NHTepaKTMeH bl KOMMNAEKC

Konnyectso ogHOBpPEMEHHbIX KaCaHU—
He meHee 20.

wT.

YpoK TexHonorum

2.1.

ApautusHoe obopyLoBaHue

2.2,

3D-o60pyaosaHue (3D-npuHTEp)

MuHMMaNbHbIE:

T™™MN npuHTepa: FDM;

maTepuan: PLA;

pabounit cToN: c NOAOrPEBOM;

pabouasn o6nacTtb (XYZ): ot 180x180x180
MM;

CKOPOCTb neyaTtu: He meHee 150 mm/cek;
MWHUMaNbHasA TONLWMHA cioA: He Bonee
15 MKm;

dopmar daitnos (ocHoBHbIe): STL, OBJ;
3aKpbITbIM KOpMyC: Han4me.

wT.

2.3.

Mnactunk ana 3D-npuHTEpa

TonwuHa NNacTMKoBom HUTK: 1,75 mm;
maTepuan: PLA;
BeC KaTyLwWwKn: He meHee 750 rp.

wT.

15

2.4,

MNO gna 3D-mozennpoBaHma

O6nauHblit HCcTpymeHT CANP/ACYN,
OXBaTblBaloLLMI BeCb npouecc paboTbl ¢
U3LEeNNAMU — OT MPOEKTUPOBAHMA A0
M3roTOB/IEHUS.

LononHutensHoe obopyaosaHue

2.5.

LLinem BUpPTyanbHOM peanbHOCTU

Obuiee paspeleHne He meHee 2160x1200
(1080x1200 ans KaxkAoro rnasa), yron
0630pa He meHee 110;

Ha/IMyMe KOHTPON1epoB — 2 WrT.;
Ha/MuymMe BHELWHUX 4aTYNKOB — 2 WT.;
pa3beéM ANA NOAKAOUYEHNA HAYLIHNKOB:
Hanuuue;

BCTPOEHHAaA Kamepa: Hanuuue.

KOMNNEeKT
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2.6.

LtaTne ana KpenneHma 6a3oBbix
CTaHUUM

KomMnnekT U3 Agyx LWTaTUBOB.
COBMECTMMOCTb CO LUIEMOM BUPTYabHOM
peanbHocTy, n.2.3.1.

KOmMnaek
T

2.7.

HoyTt6yk ¢ OC ans VR-wnema

Konunyectso Aaep npoueccopa - He meHee
4

TakTOBas YacToTa npoueccopa - He MeHee
2500 MTy,

Buaeokaprta - He HuxKe Nvidia GTX 1060, 6
6 BMAeonamsaTb

0O6bem onepaTMBHOW NAaMATU - He MeHee 8

r6.

wT.

2.8.

MHorononb3oBaTebCcKas cucTema
BMPTYasIbHO PeanbHOCTH C 6-
KOOPAMHATHbIM OTC/IEKMBAHMEM
NONOXKEHUA NoNb3oBaTeNen

TpeboBaHWA K cucTeme BUPTYabHOM
peanbHOCTU:

nogaepXKa MoObUAbHbIX WAEMOB
BMPTYa/IbHOM peanbHOCTM Noja,
ynpasneHnem OC Android;

noaaep»KKa ynpasastoLLmMx KOHTPONEPOB
C BO3MOKHOCTbIO 6-KOOPANHATHOTO
OTC/IEXXMBAHUSA NOJIOKEHMUA B
NPOCTPAHCTBE;

TEXHO/IOTMA NOJIHOM KOMNEHcaL MM nara
(anti-latency): nsobpaxeHve 4ONKHO
BbIBOAMTLCA A5 TOYEK, B KOTOPbIX
OKayKyTCA NeBblii M NPaBbIN rnasa
Nno/sib30BaTENA YepPEe3 Bpems, KOTopoe
OOJ/IKHO NPONTM C MOMEHTA HaYana
onpeneneHna MecTonooXKeHus rnas
Nno/b30BaTeNA 40 MOMEHTA OKOHYaHUSA
BblBOAA U30bpaxkeHus.;

naowWanb OTC/EeXKMBaAHUA NoNb3oBaTENEN
— He meHee 16 KB. M;

KOJINYeCTBO No/ib30BaTeNe — He MmeHee 3

yen.

TpeboBaHMA K cUCTEME OTCNEKNBAHUSA
NOJIOXKEHUSA NONb30BaTeNeN (TPeKUHra):
TUMN CUCTEMbI OTCNEXKMNBAHUA: 6-
KOOPAMHATHAA CUCTEMA OTCNEKMUBAHUSA;
o6LWwmin BeC 04HOr0 YCTPOMCTBA TPEKMHIa
— He 6onee 20T;

TEXHONOTMA: ONTUKO-UHEPLMANBHBIN
TPEKWHT, aKTUBHbIE MapKepbl,
paboTatowue B MHGpaKpacHom
AnanasoHe;

yron o63opa oNTUYECKON CUCTEMbI — He
meHee 230 rpaaycos;

BPEMS OTK/IMKA CUCTEMBI TPEKUHIA — He
bonee 2 Mc;

pasmeLlleHne CEHCOPOB: Ha 06bekTe
OTCNeXUBAHUA;

CEHCOpbI, UCNOIb3yemble oA
OTCNEeXMBAHMA LWNEMOB BUPTYaIbHOM
peanbHOCTM U ANA OTCEKUBAHUSA
OBVXXEHWUI PYK Nosib30BaTeiel, AOKHbI
6bITb MAEHTUYHBIMU U
B3aMMO3aMeHAEMbIMU;

pasmeLlleHne aKTUBHbIX MapKepoB:
Hano/bHOE;

Komnn.
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BCE KOMMOHEHTbI CUCTEMbI TPEKUHTA
OOJ/IKHbI MOHTUPOBATbLCA Ha non, 6e3
HeobxoaAMMoCTH
NOTO/I0YHOr0/HACTEHHOTO MOHTaMa;
Ha/n4ymMe CEHCOPOB B COCTABE EAMHOIO
YCTPOWMCTBA TPEKUHTA: aKCENEPOMETP,
rMPOCKOMN, ONTUYECKUIA CEHCOP;

YyacToTa OTCNEKMBAHMA NONOKEHUA
nonb3oBaTens:

- akcenepomeTp: He meHee 2000
BbI6OPOK/C;

- rMpocKon: He meHee 2000 BbIBOPOK/C;

- ONTUYECKUI CeHCop: He meHee 60
BbI6OPOK/C;

NOrpPeLHOCTb OTCAEXKNBAHMA NONOXKEHUA
NoNb30BaTeNA B MPOCTPAHCTBE Ha
naowaam 6 m x 6 m — He 6onee 10 mm;
MMUHUMaNbHOE KOIMYECTBO
nonb3oBaTenen, nogaeprKnsaemoe
CUCTEMOW TPEKMHra, He meHee 3 yen.

TpeboBaHMA K MOKa3aTeAM XPaHEHUA,
TPAHCMOPTUPOBKU U HACTPOMKMU:

BPeMsA MOJIHOro pa3BEpPTbIBAHUA U
HACTPOMKM CUCTEMbI ANA NAOWAAMN
oTcnexxkmnaHus 16 kB. m —He 6onee 90
MUH;

HeobxoaMMOCTb KaIMbpOoBKM B Npouecce
3KCN/ayaTauum — OTCYTCTBYET;

TemnepaTtypa XpaHeHuA: -30°C.. +50°C.

TpeboBaHuA K cnocobam ynpasneHua
WHTEPAKTUBHbIMU MOAENAMM:

noaAaep:kKa 6-koopanHaTHOrO
OTCNIEXKMBAHUA NONOXKEHWA YNPABAAOLLMUX
YCTPOICTB B NPOCTPAHCTBE.

TpeboBaHMA K NPOrpammMHOMY
obecneyeHuto:

noaAepKa CUCTEMON TPEKUHTA
onepaumoHHbIX cuctem: Windows,
Android;

npeaocTasneHMe HeorpaHNYeHHoM No
BPEMEHMW MCNO/Ib30BAHWUA NPOCTOM
(HenckNOUNTENBHOM) INLEH3UM Ha
KOMMeEpPYECKOE MCMOo/Ib30BaHMue
NPoOrpamMmmMHOro obecrneyeHns cMcTemsl
TPEKWUHra Ha oguH wnem ¢ OC Android
(beccpouHan nmMueHsusa) — 3 wr.

Obuwue TpeboBaHUA:

Hannunme MoBbUNbHbBIX LWAEMOB
BMPTYanbHOM peanbHocTn Oculus Go nau
aHanor — 3 Wwr.;

Ha/M4YMe KOMMNIEKTA NPOBOAOB U
3apsAAHbIX ycTpoicT ana 6ecnepebonHom
paboTbl.
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2.9.

MO ana 06paboTKM M30bpakeHUn n
onpepeneHma Gopmbl, Pa3mepos,
NOJIOXKEHUA N UHBIX XapaKTEPUCTUK
06BEKTOB Ha NJIOCKOCTU UK B

nNpoCTpaHcTBe.
doTtorpammeTpuyeckoe MO WT.

2.10.

KomnaKTHbIN KBagpoKonTep C
TpEXoceBbIM CTabMAN3AaTOPOM, KamepoW
4K, MaKCMMaNbHOM Aa/IbHOCTbIO Nepeaaym
Keagpokontep Mavic Air He meHee 6 KMm. LUT.

2.11.

KBagpokonTtep ¢ Kamepoii, Bec He 6onee
100 r B cbope c nponensiepom 1 Kamepou;
ONTUYECKUI AaTUYMK onpeseneHus
No3nLUUN — Hanuuue;

BO3MOHOCTb YAa/IEHHOTO

KesagpokonTtep DJI Tello NporpaMmmMmnpoBaHNA — Haanume. LT,

MepuasoHa

doToannapat c 06bEKTUBOM Konunyectso apPpeKTUBHbIX NUKCenen — He wT.
meHee 20 MH.

3.2

Buaeokamepa MnaHwer (ana obecneyeHun .
COBMECTUMOCTU C N 2.3.6) C NpUMepHbIMMK
XapaKTepmUcTUKamm:
AvaroHasnb/paspelieHve: He meHee
2048x1536 nukcenei;

AmnaroHanb 3KpaHa: He meHee 9.7";
BCTpoeHHan namatb (ROM): He meHee 32
I'b;

paspelleHne GpoTokamepsbl: He meHee 8
Mn;

Bec: He 6onee 510T;

BblcOTa: He bosiee 250 mm.

33

KapTa namatu gna 0O6bEéM namaTn — He meHee 64 6, Knacc wr.
doToannapata/BuaeoKkamepsi He HMKe 10.

34

LTaTtne MakcumanbHas HarpysKa: He 6osee 5 Kr; WT.
MaKCUMa/ibHaA BbICOTa CbEMKU: HE MeHee
148 cm

4.2.5. VnadopMaimOHHO-METOAMYECKUE YCIOBUS peaM3alldd OCHOBHOM 00pa30BaTEIHHOM

nporpamMmbl OCHOBHOT'O 06I_I_ICFO 06pa3OBaHI/I}I (CHI/ICOK BHCIIHUX MCTOJ. MaTCpI/IaJ'IOB) (CCLIJ'IKI/I

Ha JOII. MaTCpUuaJibl — IIPOIKUCBIBACM B Keﬁcax)

CIHCOK HCTOYHHUKOB JIATCPATYPBhI:

1.

AnmazoB, W.B. COOpHHMK  KOHTPOJBHBIX  BOIPOCOB IO  JUCIHUIIHHAM
«Aspodotorpadus», «AIpocbEMKa», «AIPOKOCMHYECKHE METOIbl chéMOK» / M.B.
AnmmvazoB, A.E. AnremmoB, M.H. CepacthsnoBa, A.®. Cremenko — M.: wu3m.
MUUTI'AuK, 2006. — 35 c.
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10.

1.

12.

13.

14.

15.
16.
17.

baera, E.}O. OGmue Bompochl MPOSKTUPOBAHKS M COCTABJICHHS KapT ISl CTYJECHTOB
cneunanbHoctn «Kaprorpadgust u reounpopmartuka» / E.JO. baesa — M.: u3n.
MUUT'AuK, 2014. — 48 c.

Makapenko, A.A. YueOHoe mocoOue Mo KypcOBOMY MPOEKTUPOBAHHIO MO KypCy
«Ob6mereorpadpuueckne kapte» / A.A. Makapenko, B.C. Mowuceesa, A.JL
Cremanuenko moj oOmieit penakiuein Makapenko A.A. — M.: m3a. MUNUT'AuK,
2014. — 55 c.

Bepemaka, T.B. Meroaunueckoe nmocod6ue mo UCHoIb30BaHUIO0 TONOTpa@UUecKux KapT
JUTSl OLICHKH DKOJIOTHYecKOoro coctossHust Tepputopur / T.B. Bepemraka, Kauaes I'.A.
— M.: u3g. MUUTI'AuK, 2013. — 65 c.

Penpko, A.B. ®ortorpaduueckue mpoueccsl perucrpaunud uHpopmauuu / A.B.
Penpko, Koncrantunosa E.B. — CII6.: u3a. IIOJIMTEXHUKA, 2005. — 570 c.
KocunoB, A.I. Teopus u mnpaktuka 1uppoBoii 00pabOTKM H300paKEHUH.
JlucTaHIIMOHHOE 30HAMpOBaHHE U reorpaduueckue HWHOOPMALUOHHBIE CHCTEMBI.
Yuebnoe nocodbue / A.I'. Kocunos, N.K. JIypse nox pen. A.M.bepnsara — M.: uzn.
Hayunsiit mup, 2003. — 168 c.

PaguonokanyoHHble  CHCTEMBI  BO3AYIIHOM  pa3BeAKH,  JAemuppUpOBaHUE
PaJIMOIOKAIIMOHHBIX U300pakenuii / mox pen. LlkomsHoro JILA. — w3n. BBUA um.
npod. H.E. XKykosckoro, 2008. — 530 c.

Kuenko, FO.I1. OCHOBBI KOCMHYECKOTO MPUPOAOBEACHUS: YaeOHUK a1t By30B / FO.I1.
Kuenko — M.: uzn. Kaprreouentp — ['eonesuznar, 1999. — 285 c.

WpanoB, H.M. bamnuctuka u HaBuTanus KOCMHYECKHUX amlMaparoB: Y4eOHUK IS
BY30B — 2-¢€ u3J., nepepad. u gomn. / H.M.UBanos, JI.H. JIsicenko — M.: m3a. [poda,
2004. — 544 c.

Bepemaka, T.B. Metoauueckoe mocoOue 1m0 Kypcy «IKOJOTHYECKOE
KapTorpagupoBanue» (1aboparopusle padotsl) / T.B. Bepemaxosa, U.E. Kyp6arosa
— M.: u3a. MUUT'AuK, 2012. — 29 c.

Hsanos, A.I'. MeToanueckue yka3aHusi MO BBITIOJHEHUIO JTAOOPATOPHBIX paboOT Mo
muctumuHe «{udposas kaprorpadus». s cryneHToB 3 Kypca MO HanpaBiIeHHUIO
noarotoBku «Kaprorpadusa u reounpopmatuka» / A.I'. UBanos, C.A. Kpsuios, I'.1.
3arpebun — M.: uzg. MUUT'AuK, 2012. — 40 c.

NBanoB, A.I'. Atnac xaprorpaduyecKkux TMPOEKIM HAa KpPYMHBIE PETHOHBI
Poccuiickoit @enepanun: yaeOHo-HarmsaHoe uznanue / A.I'. MiBanos, I'.M. 3arpe6un
— M.: u3g. MUUT'ABK, 2012. — 19 ¢c.

[Terenun, A. 3D-moxenupoBanue B SketchUp 2015 — oT mpocToro K CIOXKHOMY.
Camoyunrtens / A. Ilerenmun — w3, JIMK Ilpecc, 2015. — 370 c., ISBN: 978-5-
97060-290-4.

beictpoB, A.}O. IlpumeHeHue r1eoMH(POPMAIMOHHBIX TEXHOJOTHH B
JIOTIOJTHUTEIBHOM IMIKOJBHOM oOpa3oBaHuu. B cOopHuke: Dkonorusi. DKOHOMHKA.
Nudopmaruka / A.FO. beictpos, 1.C. JIyonun, C.C. I'py3nes, M.B. Auapees, /1.0.
Hpeira, ©.B. lkypos, }O0.B. KonocoB — Poctos-Ha-/lony, 2016. — C. 42-47.

G1SGeo — http://gisgeo.org/.

' C-Accommanuu — http://gisa.ru/.

GIS-Lab — http://gis-lab.info/.
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18. ITopran BHE3EMHBIX TAHHBIX —
http://cartsrv.mexlab.ru/geoportal/#body=mercury&proj=sc&loc=%280.17578125%2
C0%29&zoom=2.

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

20. Beictpos, A.JO. I'eokBaHTyM TyJIKUT. MeTOIMYECKUI

nHCTpyMeHTapuii HacTtaBHUKa / A.}O. beictpoB, — Mocksa, 2019. — 122 c., ISBN
978-5-9909769-6-2.
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