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|. I[TogcanTEeNbHAA 3aMMCKA

AKTYaJIbHOCTB: CETOJHS T'eOMH(POPMAIMOHHBIE TEXHOJIOTHH CTAIM HEOTHEMJIEMOW YacThIO
Halle »W3HHU, JII00OM COBPEMEHHBIM YENOBEK I0JIb3YeTCSl HABUTALMOHHBIMU CEpBHUCAMU,
NPWIOKEHUSIMU /1711  MOHMUTOPHUHIa OOLIECTBEHHOIO TpaHCIOPTa M MHOTMMH JAPYrUMU
CEpBHCAMHU, CBSI3aHHBIMU C KapTaMU. DTU TEXHOJIOTUU HUCIIOJIb3YIOTCS B COBEPILIEHHO Pa3IMYHbIX
cdepax, HauMHas OT pearpoBaHUs MPU YPE3BBIYANHBIX CUTYALUAX U 3aKaHUYMBAasi MAPKETUHIOM.
Kypc «l'eonHpopManioHHble TEXHOJOTHMW» TMO3BOJIAET CHOPMUPOBATH y OOydaromuxcs
YCTOWYMBYIO CBSI3b MEXAY UH(MOPMAIIMOHHBIM U TEXHOJIOTMYECKUM HAIpPaBJICHUSIMU Ha OCHOBE
peaJIbHbIX MPOCTPAHCTBEHHBIX JAHHBIX, TAaKUX KaK a’po(oTOChEMKA, KOCMUYECKas ChEMKA,
BEKTOpHBIE KapThl U Jp. ITO MO3BOJIUT OOYYArOIIMMCS MOJTYYUTh 3HAHUS MO UCHOJIb30BAHUIO
reornH()OPMAIIMOHHBIX HMHCTPYMEHTOB M MPOCTPAHCTBEHHBIX JAHHBIX J/JI TOHMMAaHUA U
U3Y4YEHHS OCHOB YCTPOWCTBA OKPYKAIOLIEr0 MHUpa W NPUPOAHBIX sABIeHUH. OOydwaromuecs
CMOTYT peaJin30BbIBATh KOMAaHJHbIE IMPOEKTHl B cepe HCCIeNoBaHMs OKpPYKAIOLIEro MHpa,
HayaTh MCIOJIH30BaTh B IOBCEIHEBHOM KM3HU HABUTAlIMOHHBIE CEPBHUCHI, KOCMHUUECKUE CHUMKH,
ANIEKTPOHHBIC KapThl, COOMpATh JaHHbIE 00 OOBEKTAaX Ha MECTHOCTH, CO3/1aBaTh 3D-00BEKTHI

MECTHOCTH (KaK OTJeIbHBIC 3IaHHS, TaK U IIEJIbIC TOPOJIa) U MHOTOE JIPYToe€.

Kaaccundukanus nporpaMmbl: TEXHUYECKAS.

HanpaBiennocts  o0pa3oBaTe/ibHOH  mporpamMMmbl:  oOpa3oBaTellbHas  MporpaMma
«['eouHopmalMoHHbIe TEXHOJIOTUW» SBISETCS 00meoOpa3oBaTeNbHON MPOrpaMMOil 1o

npeaMeTHo o6aactu «TexXHOIorus».
DOyHKIHMOHAJILHOE NPeJHA3ZHAYEHHE POrPAMMBI. IPOCKTHASL.

dopMa OpraHu3aluu; rpynmnoBas.

AKTYaJIbHOCTDb M OTJINYHMTEIbHbIC 0COOCHHOCTH NPOTrPaMMbl



HoBuzHa mnporpaMMbl 3akiIOYaeTCsl B CO3JAAHUM YHMK&JIbHONW 00pa3oBaTENIbHON Cpenbl,
(dhopmMupyrOIIei TPOSKTHOE MBIIIICHUE 00YJarOIINXCs 32 CYET TPAHCISALUN TPOSKTHOTO Coco0a

JEATeIbHOCTH B PAMKAaX PEIIeHHs] KOHKPETHBIX MPOOIEMHBIX CUTYaIHH.

AKTyanbHOCTB MPOTPaMMBbI OOYCIIOBJICHA TEM, YTO paboTa HaJ 3a/la4aMU B paMKaX MPOCKTHOMN
JeATeNbHOCTH (POPMUPYET HOBBII THUI OTHOIICHUS B PAMKAaX CHCTEMBI «IIPHpOJIa — OOLIECTBO
— YEJIOBEK — TEXHOJIOTUN», OINpPENEISIIOIMIMNI 00513aTeIbHOCTh 3KOJOTHYECKOW HOPMUPOBKHU
IIpU OpraHu3alMM JI0O00N NEATENIBHOCTH, YTO SBJISIETCS MEPBBIM LIaroM K (OPMUPOBAHUIO

«IMOKOJICHUA Pa3sBUTHUA», ABJIAIOMICTOCA TPECHAOM Pa3BUTUA COBPCMEHHOT'O 06H1€CTBa.

[Iporpamma npeanonaraer (GopMuUpoBaHHE y OOy4arOUIMXCS MPEACTaBICHUM O TEHIACHIMSIX B
Pa3BUTHHU TeXHUYECKOU chepbl. HOBBIN TEXHO-TIPOMBIIIUICHHBIN YKIa/l HE MOYKET OBITh MOJIOXKEH
B (hopMmaT oOLIeCTBA Pa3BUTHUS TOJIBKO HAa OCHOBAaHMM HOBHM3HBI (PM3NYECKUX NMPUHIUIIOB, HOBBIX
TEXHUYECKUX PEHICHUH M KIACTEPHBIX CXEM B3aUMOJCHCTBUSA Ha MOCTHHAYCTPUAIBLHOM JTame
pa3BUTHS COLIMYMa, a HMJes Pa3BUTHUs OOILIECTBA HEMPEJOKHO BKIIOYAET B ce0sl TEHICHIMIO K
OOpEeTeHNIO COHAIPAaBICHHOCTH AHTPOIOICHHBIX (AaKTOPOB, 3aKOHOB pa3BUTUSL Ouocdeprl U

KYJIbTYPHOI'O pPa3BUTHS.

[legarornueckas 11€1€c000pa3HOCTh ATOM MPOTrpaMMBbl 3aKIIOYAETCS B TOM, YTO OHA SBIISETCS
L[EJIOCTHOM U HETIPEPHIBHOM B TE€UEHHE BCEro IMpoliecca 00y4eHHs U MO3BOJIIET 00yJaromeMycs
mar 3a IIaroM packpbiBaTb B ceOe TBOPYECKHME BO3MOXKHOCTH U CAMOPEATU30BBIBATHCS B
COBPEMEHHOM Mupe. B mporecce u3ydeHus OKpYXKalOLIEro Mupa oOydaroluecss Ioiaydar

JOTIOTHUTEIbHOE 0Opa3oBaHue B 001acTu nHGOPMATUKH, Teorpaduu, MaTeMaTUKN U (PU3UKH.

OTIMYUTEIIEHON 0COOCHHOCTBIO JAHHOW MPOTPaMMBI OT YK€ CYIIIECTBYIONIUX 00pa30BaTeIbHBIX
MpOrpaMM sIBIIETCS €€ HaAIpaBICHHOCTh Ha pa3BUTHE OOYYAIONIUXCA B  IPOCKTHOM
NeATENbHOCTH coBpeMeHHbIMH MeTomaukamu TPU3 m SCRUM ¢ momomipio COBpEMEHHBIX

TEXHOJIOTUH U O60py,Z[OBaHI/IH.

Bo3zpact o0yuyaromuxcesi: oOygaroniuecs / K1accoB.
Cpoxm peauzanuu nporpammsbl: 68 yacos.
Hanoansiemoctsb rpynm: 15 yenosex.

Pexxum 3aHsATHIA: TIO 2 AKaJICMHUYCCKHX Yaca B HCACIIIO.

DopMbl 3aHATHIA:



- paboTa HaJ pelIeHueM KeHCoB;

- 1a00pPaTOPHO-TIPAKTUIECKUE PAOOTHI;
- JICKITHH;

- MacTep-KJIacchl;

- 3aHATHA-COPCBHOBAHUA,

- 9KCKYPCHH;

- IIPOEKTHBIE CECCHUMU.

MeTOI[l)I, HCIIOJBb3YEMbBIC HA 3AHATHAX:

- MpakTH4eckue (yrnpakHeHHUs, 3a]1aun);

- clIOBECHBIE (pacckas, Oecesia, MHCTPYKTaX, YTEHUE CIIPABOYHOM JINTEPATyphl);

- HarJigIHbIe (IEeMOHCTpAUS MYJIbTUMEIUITHBIX NTpe3eHTalui, poTorpadumn);

- MpoOJIeMHbIE (METOIBI MTPOOJIEMHOTO HM3JIOKEHHs) — OOydJaronuMes JaéTcsl 4acTh
TOTOBOT'O 3HaHMSI;

- IBPUCTHYECKUE (YaCTUYHO-TIOMCKOBBIE) — OOYUYAIOIIMMCS MTPEAOCTABIACTCS OOIbIImast
BO3MO’KHOCTh BBIOOPA BapUAHTOB;

- HCCIIEI0BATENbCKUE — O0YJArOIIMECs] CaMU OTKPBIBAIOT U UCCIIEYIOT 3HAHUS;

- WJUTIOCTPATUBHO-00bSICHUTEIBHBIE;

- PENpoyKTUBHBIE;

— KOHKpeTHble W  aOCTpakTHble, CHUHTE€3 W  aHaliM3, CpaBHEHHE, 000OLIeHMUE,
abcTparupoBaHue, KilacCU(pUKalusi, CUCTeMaTH3alus, T. €. METOJbl KaK MBICIUTEIbHbIC
olepanuy;

- HUHAYKTUBHBIC, JCAYKTUBHBIC.

1.1.1. Henu u 3agaun peanus3alid OCHOBHOM 00pa3oBaTeIbHON MPOrpamMMbl

OCHOBHOTO 00111eT0 00pa3oBaHus

He.]'lb: BOBJICUCHUC 06yqa}0mnxcsi B TNPOCKTHYIO JOCATCIBbHOCTD, pa3pa60T1<a HAay4YHO-

HCCIICAO0BATCIBCKUX U NHIKCHCPHBIX IIPOCKTOB.



3agaun:

obyuarowue:

. npuoOpeTeHue u yriryolieHne 3HaHUH OCHOB IPOCKTHPOBAHUS M YIIPABIICHUS IIPOEKTaMH;
. 03HAaKOMJIEHHE C METOIaMHU U IipuémMamu cOopa u aHanu3a uHpopMaluy;

. 00y4eHHE MPOBEJACHUIO UCCIICIOBAHUM, TTPE3CHTAIIMNA U MEXIPEAMETHON MO3UITMOHHON
KOMMYHHUKaIWH;

. oOyueHue paboTe Ha crieluaIu3uPOBaHHOM 000PYJOBaHUM U B IPOTPAMMHBIX Cpeax;

. 3HAKOMCTBO C  XapJA-KOMIIETEHIUSAMH (reouH(OpMallMOHHBIMU), TO3BOJISIOLIUMU

INPUMCHATE TCOPCTHYCCKHUEC 3HAHHA HA MNPAKTHKE B COOTBCTCTBHU C COBPEMCHHBLIM YPOBHEM

Pa3BUTHS TEXHOJIOTHIA.

passusarowjue:.

. (hopMHpOBaHHE HHTEPEca K OCHOBAM HM300peTaTeIbCKOM NeATeIbHOCTH;

. pa3BUTHE TBOPUYECKUX CIOCOOHOCTEN M KPEaTUBHOTO MBIIICHUS;

. npuobpeTeHne omnbiTa ucnoias3oBanus TPU3 mpu GpopmupoBanun coOCTBEHHBIX HUICH U
peLICHUI;

. (hopMHpoBaHKEe TOHUMaHUS NMPSAMOIl U 0OpaTHOM CBSI3U MPOEKTA U CPEMbI €ro

pcainursanuu, 3aJ10)KEHUC OCHOB COHHaHBHOﬁ M DKOJIOTHYSCKOM OTBETCTBCHHOCTH,
® Pa3BUTHUEC I'COMMPOCTPAHCTBCHHOI'O MBIIIJICHUS

® Pa3BUTHUC CO(bT-KOMHeTeHI_H/II‘/‘I, H606X0,Z[I/IMLIX JJIA YCHGMHOﬁ pa6OTBI BHC 3aBHUCHUMOCTHU

OT BBIOpaHHOM Mpodeccuu.

eocnumamellbHble.
° (I)OpMI/IpOBaHI/IC IMPOCKTHOI'O MUPOBO33PCHUA U TBOPUCCKOTO MBIIIJICHUS
° (I)OpMI/IpOBaHI/IC MHPOBO33pCHUA 10 KOMIIJIEKCHOM  OIICHKE OKpyXKaromero mupa,

HaHpaBHCHHOﬁ Ha €ro NO3MTUBHOC N3MCHCHHUC,

° BOCIIUTAHHE COOCTBEHHOU MO3UIUHU 1O OTHOMICHUIO K ACATCIIBHOCTU U YMCHUC

COMOCTABIIATH €€ C APYruMHU NO3UIUAMHA B KOHCTPYKTHBHOM JJUAJIOTEC;



. BOCIIMTaHUE KyJIbTYPHI pPa0OTHI B KOMaH/IE.

1.1.2. [TpuHIMTIBL ¥ TOAXOIBI K OPMHUPOBAHUIO 00PA30BATEIBLHON MTPOTPAMMEBI

OCHOBHOTO 00111eT0 00pa3oBaHus
[Iporpamma peanusyercs:

- B HEIPEPHIBHO-00PA30BaTEIbHON IEATEILHOCTH, COBMECTHON JIEATEIBHOCTH, OCYIIECTBIIIEMON
B XOJ€ PEXUMHBIX MOMEHTOB, TIJle¢ OOydalolMHCS OCBAaWBAET, 3AKPEIUISIET U anpoOHpyer

IMOJIYYCHHBIC YMCHUSA;

- B CaMOCTOATENIbHOW JCATEIHHOCTH OOYYalOUIUXCsl, TJIe OOYJaronIuiics MOXET BbIOpaTh
NESTENHPHOCTh TI0 HMHTEPEcaM, B3aWMOJIEHCTBOBATh CO CBEPCTHHKAMU Ha PaBHOIMPABHBIX

MTO3UIIHSAX, PENIaTh MPOOJIEMHbBIC CUTYaIlUH | JIP.;

- BO B3aUMOJIEHICTBUHU C CEMBIMU ICTEMN.

[IporpamMma MOKeT KOPPEKTUPOBATHCS B CBS3H C U3MEHEHUSIMHU:
- HOPMaTUBHO-TIPABOBOM 0a3bl IOIMIKOJIBHOTO 00pa30BaHUS;

- BUJIOBOM CTPYKTYpHI TPYIIIL;

- 00pa30BaTeIBLHOIO 3aMpoca PoIUTeNeH.

[Toaxobl K POPMUPOBAHUIO TIPOTPAMMBI:

- JluunoctHO-opueHTUpOBaHHBIM. Opranuzanus o00pa30BaTEIBLHOrO TMpolecca ¢  Y4ETOM
TJIaBHOTO KpuTepus 3(p(HEeKTUBHOCTU 00Y4aroIIerocsi — €ro JMYHOCTH. MeXaHu3M — co3/1aHue
YCIOBUHM U1 Pa3BUTHUS JTUYHOCTH HA OCHOBE HM3y4YEHHS CHOCOOHOCTEH OoOy4aromierocsi, ero

HUHTEPCCOB, CKJIOHHOCTEH.

- I[CHTGHLHOCTHLIﬁ. OpraHI/ISaHI/IH ACATCIIBHOCTH B O6H_IGM KOHTCKCTC 06pa30BaTeJ'IBHOF (8}

mpornecca.

- HCHHOCTHLIﬁ. OpraHnsauHs[ pa3BuUTUA MW BOCHHUTAHHUA Ha OCHOBC 06H_IC‘ICJIOBe‘leCKI/IX

HCHHOCTCﬁ, a TaKKC 3TUYCCKUX, HPABCTBCHHBIX U T. .



- KowmnerentHoctHbiil. ®dopMmupoBaHME TOTOBHOCTH  OOYYaroIIMXCS  CaMOCTOATEIbHO

HeﬁCTBOBaTb B XOJI€ PCIICHHA aKTYaJIbHBIX 3a1a4.

- CucremHbIi. METOJI0JIOTUYECKOE HANpaBJIeHHE, B OCHOBE KOTOPOTO JIGKHT PAaCCMOTPCHUE
00y4Jaromerocsi Kak I[eIOCTHOTO MHOXECTBA AJIEMEHTOB M3 OTHOIICHHWH M Pa3IMYHBIX CBSA3EH

MCXKIY HUMMU.

- Huanornyeckuii. Opranuzanust npouecca ¢ y4éToM IPUHLKIIA JAUAJIora, CyObeKT-CyOBbEKTHBIX

OTHOIIIEHUI.

- IIpoGnemusbiii. ®opmMupoBaHUE MPOrPaMMbl C MO3MLIMHA KOMIUIEKCHOTO M MOJYJIbHOTO
Mpe/ICTaBIeHUs] €€ CTPYKTYpbl KaKk CUCTEMBbI MOJANPOrpaMM IO oOpa3oBaTelbHBIM 00JacTsIM U

JCTCKHM BHUJaM ACATCIBHOCTH, CHOCO6CTBYIOHII/IM LCJICBBIM OPUCHTHUPAM pa3BUTHA.

- Kynpryponornueckuit. Opranuzanus mnpoiiecca ¢ yu€ToM NOTEHIMaNa KylbTypocooOpa3zHOTo

COJCPpIKaHUA JOIIKOJIBHOTO O6p330BaHI/I${.

1.2.IlnanupyemMbie pe3yabTaThl OCBOCHHS OOYYarOIIMMHUCS OCHOBHOH 00pa3oBaTEeIbHOMN
MpOorpaMMbl OCHOBHOTO 00IIero oOpazoBaHus (005S3aT€IbHO MPOBEPUTH Pa3OMEHHUE TIO

JIUYHOCTHBIM, TIPEIMETHBIM H T. 11.)
1.2.1. OOuue noJoXeHus

[Iporpamma naér oOyyaromuMcsi BO3MOXHOCTh MOTPY3UTHCS BO BCE MHOTo0Opasue
MPOCTPAHCTBEHHBIX  (FeoMH(GOPMAIMOHHBIX)  TexHosnoruii.  [Iporpamma  3HaKOMHT
oOyuaronuxcs ¢ reouH(pOPMAIIMOHHBIMUA CUCTEMAMH M C Pa3jIMYHBIMHM BHJAaMU T'€OJaHHbIX,
MO3BOJISIET TOMYYUTh 0a30Bble KOMIIETEHIIMU MO COOpY JaHHBIX U OCBOUTH MEpPBUYHBIC
HaBBIKU paboThI ¢ JaHHBIMU. [loTydeHHBIE KOMIETEHIIUU U 3HAHUS MMO3BOJIAT 00YYarOIIUMCS
MPUMEHHUTh WX TOYTH B JIOOOM HAMpaBJICHHH COBPEMEHHOTO phIHKAa. OCBOMB MPOrpaMMYy,
oOyuaronuecss CMOTYT BBIOpaTh HauOoliee HWHTEPECHYIO [UIsI HUX TEXHOJOTHYECKYIO

HaIpaBJICHHOCTb, KOTOPOW OHU OyIyT 00ydaThcs B paMKax YriayOJ€HHOTO MOTYIIS.



[Iporpamma 3aTparuBaeT Takue TeMbl, Kak: «OCHOBBI pabOThI C MPOCTPAHCTBEHHBIMHU
TaHHBIMWY», «OpUEHTUPOBAHUE HA MECTHOCTH», «OCHOBHI (oTorpadumny,
«CamocTosTeNnbHBIH  cOOp JaHHBIX», «3D-MoxennpoBaHHEe MECTHOCTH U OOBEKTOB
MecTHOCTHY, «l'eonHpopmarmonnbie cuctemsl (I'MC)», «Busyanuszanus u npeacraBicHHUe

PE3yJIbTaTOB.

B ocHoBe pazpaboTaHHON mNporpaMMmbl JEKAT MeTOoAWYEeCKUl HHCTPYMEHTapUil
denepanbaoro ThIOTOpa bhicTpoBa AHTOHa IOpheBHua «CeTh HETCKUX TEXHOTAPKOB

“KBantopuym”. BBOAHBII MOIYIbY.

IIporpamMma oOpueHTHpOBaHAa Ha JIONOJHUTENIBHOE OOpa3oBaHUE OOy4arOIIHUXCS

IIKOJIBHOTO BO3pacTa 7 Kiacca.

MakcumanbHOE KOJIMYECTBO 00yUJaomuxcs B rpymie — 15 genoBexk.

1.2.2. CrpykTypa IIaHUPYEMBIX PE3YJIbTaTOB

HnaHpreMHe PE3YIbTATBl OIIHMPAIOTCA Ha BEAYIIHME MNCJICBLIC YCTAHOBKH, OTpaKarolue
OCHOBHOﬁ, CYHlHOCTHBIﬁ BKJIaJg KaH(HOﬁ I/I3y‘laeM0ﬁ nmporpaMmMbl B pa3BHUTUE JIMYHOCTH,

00yJaroIIMXcsi, ©X CIIOCOOHOCTEH.
B cTpykType miaHupyeMBbIX pe3yJbTaToOB BIICISIOTCS CIICIYIOUINE TPYIIITbL:

1. JIuyHOCTHEIE PE3YyJIbTAaThI OCBOCHHAA OCHOBHOM O6pa30BaTeJ'IBHOI71 IIporpaMmabl

IpeaACTaBJICHbLI B COOTBETCTBUU C rpynnoﬁ JINYHOCTHBIX PE3YyJIbTATOB.

2. MeranpeaMeTHbIe pe3ynbTaThl OCBOEHUSI OCHOBHOM 00pa3oBaTEeIbHON MPOrpaMMBl

OpeACTaBJICHBI B COOTBETCTBUU C IIOATPYHIIaMU YHUBCPCAJIbHBIX y‘Ie6HHX JIENCTBHI.

3. IlpeamerHble pe3ynbTaThl OCBOGHUS OCHOBHOM  0Opa30BaTENbHOW  MPOTpaMMBI

OpeACTaBJICHBI B COOTBETCTBUH C I'PYIIIIAMU PEC3YJIbTATOB yqe6H0r0 npeamera.



1.2.3. JIugHOCTHBIE Pe3yNbTaThI
IIpozpammmubie mpebosanus K yposHIO 60CHUMAHHOCIU (TUYHOCHHbIE PE3YIbIMAmbl):

— c¢(opMHPOBAHHOCTh BHYTPECHHEH MO3HMIMH OOY4YaIOMIETOCs, dMOIMOHAIBHO-TIOJIOKUTEIBHOE

OTHOIICHHEC 06yqa10merocsl K IIKOJIC, OpUCHTAl W Ha [IO3HAHUC HOBOI'O,
— OpHUCHTAalUA Ha O6p33€11 IMOBCACHHA «XOPOIICTO YUYCHUKA»,

— c(OpPMUPOBAHHOCTh CAaMOOLIEHKH, BKJIIOYasi OCO3HAHUE CBOUX BO3MOYKHOCTEW B YUYECHHH,
CIIOCOOHOCTH aJIeKBAaTHO CYAWTh O IMPUYMHAX CBOEro ycCIexa/Heycnexa B YYEHUH; yMEHHue

BHJIETb CBOM JIOCTOMHCTBA M HEJIOCTATKHU, YBaXKaTh CeOsl M BEPUTH B yCIIEX;
— ¢(hOpMUPOBAaHHOCTh MOTHBAIIMH K YIEOHOU JIEATETHHOCTH;

— 3HaHWE MOPAJbHBIX HOPM U C(HOPMHUPOBAHHOCTH MOPAIBHO-3TUYECKUX CYXKJIEHUH,
CIOCOOHOCTh K PEIICHHI0O MOpajbHBIX MPOOJIEeM Ha OCHOBE KOOPAMHALIMU PA3IMYHBIX TOYEK
3peHusi, CHOCOOHOCTh K OI[EHKE CBOMX IMOCTYMKOB U JIEHCTBUM APYruX JIOAEH C TOYKU 3peHust

coOJTI0IeHUsI/HAap YIIICHUSI MOPATbHOW HOPMBI.
IIpoepammmusie mpebosarus K yposHIO pa38umusL:

— Cc(OpPMUPOBAHHOCTh MPOCTPAHCTBEHHOTO MBIIIJICHHUS, YMEHHE BHAETh OOBEM B IUIOCKUX

npeaMeTax;
— yMeHue o0pabaThiBaTh U CUCTEMATU3UPOBAThH OOJIBIIOE KOJIMYECTBO HH(pOpMALINK;

- C(bOpMI/IpOBaHHOCTI) Kp€aTUBHOI'0 MBIIJICHUA, IMOHUMAaHWEC IIPUHIOUIIOB CO3JaHUSA HOBOI'O

IIPpOAYKTA,
— C(I)OpMI/IpOBaHHOCTL YCHUAYNUBOCTU, MHOT03a1a9YHOCTH,

— C(I)OpMI/IpOBaHHOCTB CaAMOCTOATCIIBHOI'O IMOJAXO0Aa K BBINIOJIHCHUIO PA3JIMYHBIX 3a/a4, YMCHUC

paboTaTh B KOMaH/ie, yMEHHE TPaBHIIBHO JICJIETUPOBATh 33/1a4H.
1.2.4. MertanpeaMeTHbIE pe3yIbTaThl
I'eorpadus

BbInmycKkHUK HayuuTCS:
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. BBIOMpAaTh ~ UCTOYHMKHM  reorpaduueckot  uHpopmammm  (KapTorpaduueckue,
CTaTUCTHYECKHE, TEKCTOBBIC, BHIEO- M (OTOM300paKEHUs, KOMIIBIOTEPHBIE 0a3bl JTaHHBIX),

AICKBATHBIC PCIIACMbIM 3ada4YaM;

. OpUEHTHUPOBAThCSI B HMCTOYHHKAX reorpadudeckoil mHpopmanuu (Kaprorpaduyueckue,
CTATUCTUYECKHE, TEKCTOBBIC, BUICO- U (HOTOM300paKeHUs, KOMIIBIOTEPHbIE 0a3bl JTaHHBIX):
HAXOJIUTh M U3BIEKaTh HEOOXOAUMYIO HH(POPMAIINIO; OTIPENENATh U CPABHUBATH KaYeCTBECHHBIC
U KOJIMYECTBEHHBIE IIOKA3aTell, XapaKTepu3yloline reorpaguyeckiue OOBEKTHI, MPOLECCH U
SIBJIGHUS, UX TIOJIOKEHHE B MPOCTPAHCTBE MO reorpauyeckuM KapTam pasHOro COAEpKaHHs U
JPYTMM  HUCTOYHUKAaM;  BBIABISATH  HEJOCTAIOLIYI0,  B3aUMOJIOTIOJHSIOUIYIO u/niu
MIPOTUBOPEUYUBYIO reorpapuueckyo HHPOPMalKio, IPEACTABIECHHYIO B OJJHOM WJIH HECKOJIbKHX

HCTOYHHKAX,

. MpeICTaBIsATh B pa3iMuHbIX ¢opmax (B BHAE KapThl, TaOmuubl, Tpaduka,
reorpauuecKoro OmucaHus) reorpadudecKkyr0 WHPOpMaIIO, HEOOXOTUMYIO I PEIICHUS

y4eOHBIX U MPAKTUKO-OPUEHTHUPOBAHHBIX 3a7a4.
BBINMyCKHHK MOJIy4UT BO3MOYKHOCTh HAYYUTHCS:
. MOJENUPOBAThH Treorpaduyeckue 0OObEKTHI U SIBICHUS;

. MPUBOJUTH MPUMEPHl MNPAKTHUUECKOTO HCIOJb30BaHUS Treorpapuueckux 3HAHUA B

Pa3IUYIHBIX 001acTax JCATCIIBbHOCTH.

MaremaTuka

CTraTuCTHKA ¥ TEOPHUS BEPOSTHOCTEH

BbInycKHHUK Hay4YHUTCSA:

. MIPE/ICTaBIATh JaHHBIEC B BUJIE TAONUII, IUArPaMM;

. YUTaTh WH()OPMALINIO, TPEJICTABICHHYIO B BUAE TaOIHUIIbI, AUATPAMMBI.

B noBcenHeBHOM XU3HU U TPU U3YYEHUHU JPYTUX MPEAMETOB BBIITYCKHUK CMOKET:

° HU3BJICKATb, UHTCPIIPETUPOBATL U HpCO6paBOBBIBaTL HH(bOpMaHI/IIO, MMpEACTAaBJICHHYIO B
Ta6J'II/ILIaX H Ha IxarpaMmax, OTpaKaroIlyro CBOMCTBA U XapaKTCPpUCTUKHU PCAJIbHBIX ITPOLCCCOB U

SIBJICHUU.
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Harnsanas reomerpus
I'eomerpuueckue GuUryps
BbinyckHUK Hay4uuTCs:

. OTIepHpOBaTh Ha 0a30BOM YpOBHE MOHATHAMHU: (HUTypa, TOUKA, OTPE30K, MpsMasi, Jyd,
JIOMaHasi, yroj, MHOTOYI'OJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOJIbHUK, IIPSMOYTOJIBHUK U KBAJpaT,
OKPY)KHOCTb M KpyI, NPSMOYIOJbHBIM Napajuienenunen, KyO, wmap. M3o0paxaTh u3ydaemble

(Gurypsl oOT pykd U ¢ IOMOIIbIO JINHEHKU U IIUPKYIISL.

B noBceHeBHOM KU3HU U IIPU U3YYEHUHN JPYTUX MIPEAMETOB BBIITYCKHHK CMOXKET:

. pelaTh NpakTHUYeCKUe 3aJa4i ¢ MPUMEHEHUEM MPOCTEUIINX CBOMCTB pUryp.
W3mepenus u BBIYMCIICHUS
BeInmyckHHUK HayduTCs:

® BBINIOJIHATE U3MEPCHUE JINMH, paCCTOﬂHHﬁ, BCJIMYMH YIJIOB C NIOMOIIBIO MHCTPYMCHTOB

JUTSI I3BMEPEHUN JUTHH U YTJIOB.

dusuka
BrInmycKkHUK HayIUTCS:

. coOnroaaTh mpaBuja 0€30MacCHOCTH U OXpaHbl TpyAa Hpu padboTe ¢ yueOHbIM U

J1a00paTOPHBIM 000PYJIOBAHUEM;

® IIOHUMATh IIPHUHIUIIbI ,Z[eﬁCTBHH MalluH, HpI/I60p0B N TEXHUYCCKUX YCTpOfICTB, YCIIOBUA

X 0€30IMacHOr0 MCIOJIH30BAHU B MMOBCEIHEBHOM KHU3HU,

® HCIIOJIb30BAaTh ITPU BBIIIOJITHCHUH y‘le6HBIX 3a1a4 HAYIHO-IIOIIYJIIPHYIO JIUTEPATYPY O

(1)PI31/I"ICCKI/IX SIBJICHUAX, CIIPABOYHBIC MATCpUaJibl, pCCYPChl HHTCPHETA.

Nudopmatuka
BeinmyckHuK Hay4quTCs:

® pa3jiniaTb BUAbI I/IH(bOpMaI_[I/II/I o crocobam eé BOCIIpHUATHUSA YCIIOBCKOM U 110 criocobam

eé NpCACTaBJICHUA Ha MAaTCPUAJIbHBIX HOCUTCIIAX,
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. NPUBOAUTH TpPUMEPHl HMHGOPMAIMOHHBIX MPOLECCOB (MIPOIECCOB, CBA3AHHBIX C

XpaHEeHUeM, peoOdpa30BaHUEM U Nepeaaueii TaHHbIX) B )KUBOW PUPOIE U TEXHUKE;

. knaccuduimponats cpenctsa MKT B cOOTBETCTBUU C KPYroM BBITIOJITHSIEMBIX 33/1ad.

Maremaruueckue 0CHOBbI HHPOPMaTUKU
BbInycKHHMK TOJIyYUT BO3MOKHOCTD:

. MMO3HAKOMUTHCA C TIpPUMEpPaMU MAaTeMaTHUYeCKHX MOJeNied ©  HUCIOJIb30BAaHUEM
KOMIBIOTEPOB TIPH UX aHAIHN3E; TTOHATh CXOJICTBA U PA3IMYUS MEXKy MAaTEMAaTUUECKOU MOJIETBIO
00BbEKTa M €ro HaTypHOU MOJENbI0, MEXIY MaTEeMaTUYECKOW MOJENIbI0 OOBEKTa/sSBICHUS U

CJIOBCCHBIM OITMCAHUEM.

Hcnons3oBanre MporpaMMHBIX CUCTEM M CEPBHCOB
BoimyckHUK Hay4uuTCA:
. KJ1acCUPUIMPOBATh (Hailiibl MO TUIY U UHBIM MTapaMeTpam;

. BBITIOJIHATH OCHOBHBIE omepaiuu ¢ ¢aitiaMmu (co3laBaTh, COXpaHATh, PEAAKTHPOBATH,

yAAJIATh, QpXUBUPOBATH, «PACIIAKOBBIBATEY» APXUBHBIE (aillibl).

Boinmycknauk oBnajeet (Kak pe3y/ibTaT IPUMEHEHHsI IPOTPAMMHBIX CUCTEM U HHTEPHET-CEPBHUCOB

B JAaHHOM Kypce U BO BCEM 00pazoBaTEIbHOM IIpoIiecce):

. HaBbIKaMU pabOThI C KOMIIBIOTEPOM; 3HAHUSIMHU, YMEHUSIMU U HaBbIKaMU, JOCTaTOUHBIMU
Uig pabOThl C Pa3TUYHBIMHU BHJIAMU MPOTPAMMHBIX CHUCTEM U UHTEPHET-CepBUCOB ((ailnoBbie
MEHEKEPhl, TEKCTOBBIE PEIAKTOPHI, AIEKTPOHHBIE TAOMUIBI, Opay3epbl, TOUCKOBBIE CUCTEMBI,
CIIOBApH, AJIEKTPOHHBIE SHIUKIIONEINHN); YMEHHUEM OIUCHIBaTh PabOTy 3TUX CUCTEM M CEPBHCOB

C UCIIOJIB30BAHUECM COOTBGTCTBYIOH_IGI‘/‘I TCPMHUHOJIOTUHU,

. pa3nuyHBIMU (OpPMaMU MPEACTaBICHUS JaHHBIX (TaONUIbI, AUArpaMMbl, TpapUKU U T.
1.);
° IIO3HAKOMHUTCA C HpOFpaMMHLIMI/I Cpe,I[CTBaMI/I JJIA pa6OTBI C ay,HI/IOBI/I3yaJ'IBHBIMI/I

AaHHBIMU U COOTBCTCTBYIOIIIUM MOHATUHHBIM arrapaToMm.

BBINMYCKHUK MOTYYUT BO3MOKHOCTD (B JaHHOM Kypce M HHOW y4eOHOU JesITeIbHOCTH):
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® IIPAKTUKOBATLCA B MHCIIOJIB30BAHWMHW OCHOBHBLIX BHJOB IMPUKIAJHOIO0 IIPOrpaMMHOIO

obecrnieueHus (pelakTOPhl TEKCTOB, IIEKTPOHHBIE TAOIUIILI, Opay3epsl U JIp.);

° IIO3HAKOMUTLCA C IMPUMCPAMH HCIIOJIb30BAaHUA MATEMATUYCCKOIO MOACIMPOBAHUA B

COBPEMEHHOM MHUPE;

° MMO3HAKOMHUTHCI C TOCTAaHOBKOM BOIIpoOCa O TOM, HACKOJIbKO AJOCTOBCpHA IIOJIYyYCHHAs
I/IH(bOpMaIlI/IFI, IMOAKPECIICHA JIM OHa [JOKa3aTCJIbCTBaAMH IOAJIMHHOCTU (HpI/IMepI HaJIM4yue
3JIGKTpOHHOI71 HOIIHI/ICI/I); IMO3HAKOMHUTBLCA € BO3MOKHBIMHU IMOAXO0AaMU K OLCHKE JOCTOBCPHOCTH

nH(popmanuu (IpuMep: CpaBHEHUE TAHHBIX U3 Pa3HbIX HICTOYHHUKOB);
. ITO3HAKOMUTBCSA ¢ MpuMepaMu ucnoinb3oBanus KT B coBpeMeHHOM Mupe;

. MOJIyYUTh MPEACTABICHUS 0 POOOTU3UPOBAHHBIX YCTPOWCTBAX M MX HCIOJIb30BAHUU HA

IMPOU3BOJACTBC U B HAYYHBIX UCCIICAOBAHUAX.

Texuomorus

Pesynbrarel, 3asBieHHBIE 0Opa3zoBaTeNbHON mporpamMmor «TexHonorus» 1o OJokam

COJICpPIKAHUS

®opMuUpOBaHUE TEXHOJIOTHYECKOW KYJIbTYphl U TMPOEKTHO-TEXHOJIOTMUYECKOTO MBILIUICHUS

00yJaroIuXxcst

BoInyckHUK Hay4uuTCA:

. ClIeIOBaTh TEXHOJIOTMH, B TOM YHCJE B IMPOLIECCE M3TOTOBJICHUS CYOBEKTUBHO HOBOTO
MIPOJIYKTa;
. OIICHUBATh YCJIOBHsS MPUMEHUMOCTH TEXHOJIOTMM, B TOM 4YHCIE C  TO3UIHMA

9KOJIOTHUYECKOH 3alUIIEHHOCTH;

® IIPpOrHO3HUpPOBAThH 110 W3BECTHOM TEXHOJIOTHHU BBIXObI (XapaKTepI/ICTI/IKI/I HpOIIYKTa) B
3aBUCUMOCTH OT H3MCHCHUIA BXOZ[OB/HapaMeTpOB/pecprOB, MMPpOBEPATH IMPOTHO3LI OIIBITHO-
SKCIICPUMCHTAJIbHBIM HYTéM, B TOM 4YHCIC CaMOCTOATCIIBHO IIJIAHUPYSA TAKOTO poJda

OKCIICPUMCHTBI;

. B 3aBHCHMOCTH OT CUTYallMM ONTHMM3MPOBATH 0a30Bble TEXHOJIOTUHU (3aTPaTHOCTb —
Ka4yecTBO), NPOBOAMUTH AaHAJIH3 albTEPHATUBHBIX PECYpPCOB, COCAWHATH B €IUHBIA IUIaH
HECKOJIBKO ~TEXHOJIOTMH 0€3 MX BHJIOMU3MEHEHUs I TOJY4YEeHHUS CJI0)KHOCOCTaBHOTO
MaTepHaAILHOTO WM MHPOPMALIMOHHOTO MPOAYKTa;
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® MIPpOBOAWUTE OLUCHKY U UCIIBITAHUC MMOJIYYCHHOI'O IPOAYKTA,

° IIpOBOAUTD aHaJInu3 HOTpe6HOCTeI71 B TEX nJIn HWHBIX MaTCpHaJIbHBIX HJIN

MH(POPMAIMOHHBIX POIYKTaX;

. OIMCHIBATh TEXHOJIOTHYECKOE PEIICHHE C MOMOIIBI0 TEKCTa, PUCYHKOB, IrpadHuecKoro
M300pakeHus;
® AHAJIIM3UPOBATE BOSMOXKXHBIC TCXHOJOTHUYCCKUC PCIICHUS, ONPCACIIATE UX JOCTOUMHCTBA U

HEAOCTATKH B KOHTCKCTEC 3aHaHHOI\/JI CUTYyalluu,

. MPOBOJUTh U aHAIM3UPOBATh Pa3pabOTKy W/WIM peaIu3alui0 MPUKIAIHBIX MPOEKTOB,
MPEANOJIAararoIuX:
. OTIpeJIeNIeHuEe XapaKTepUCTUK U pa3paboTKy MaTepUalbHOTO MPOJYKTa, BKIIOYAs €ro

MOJENupoBaHWe B HH(POpPMAIMOHHOW cpene (KOHCTPYKTOpE), BCTpaMBaHHE CO3JIAHHOTO

MH(OPMALIMOHHOTO MPOIYKTa B 3a/IaHHYIO 000JIOUKY,

. M3TOTOBJICHHUE HWH(GOPMAITMOHHOTO TMPOJYKTa MO 3aJaHHOMY alTOPUTMY B 3aJlaHHOU
000JI0UKE;
. MPOBOJNTh M AHAJIU3UPOBATh Pa3pabOTKy W/WIA peaM3alHi0 TEXHOJOTHYCCKUX

MIPOEKTOB, IPENOJIAaraloIINX:

— ONTUMM3ALMIO  3aJaHHOTO  crnoco0a  (TeXHOJOrMW) TMOJY4eHHs  TpeOyromerocs

MaTepHUaIbLHOTO MPOJIYKTa (IOCIIe €ro MPUMEHEHHs] B COOCTBEHHOMN MPAKTHKE),

— pa3paboTKy (KOMOMHHUpOBaHWE, M3MEHEHHE MapaMeTpOB M TPEOOBAHMI K pecypcam)

TEXHOJIOITMH IIOJTYYCHUS MATCPUAIBHOTO U I/IH(i)OpMaHI/IOHHOl"O MNpoAyKTa € 3aJlaHHbIMHU

CBOMCTBaMU;
. MPOBOJAUTh M AHAJNU3UPOBATh  pa3pabOTKy  W/MIM  peaju3aluio  MPOEKTOB,
MpeIoJararommnx:

— IUTaHUpOBaHUe (pa3paboTKy) MaTepUalIbHOTO MPOAYKTa B COOTBETCTBUU C 3ajayeii

COOCTBEHHO ACATCIBHOCTHU (BKJ'IIO‘IaSI MOACIIMPOBAHUC U pa3pa60TI<y I[OKYMeHTaLII/II/I),

— IJIaHUPOBAHUC (pa3pa60TI<y) MaTCpraAJIbHOTO MPOAYKTAa Ha OCHOBC CaMOCTOSATCIBHO

HpOBe,[[éHHLIX HCCIEI0OBaHUMN HOTpe6I/ITeJ'H:>CKI/IX HHTCPECOB.

BLIHYCKHI/IK MOJIYYHUT BO3MOXKHOCTb HAYUUTHCH:
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. BBIBIATE W (hopMynupoBarh mpobieMy, TpeOYIOIIYI0 TEXHOJOTHYECKOTO

pelLIeHus;

* MOI[I/I(bI/H_[I/IpOBaTb HUMCHOIIINECA IMPOAYKTHI B COOTBCTCTBHUU C
CUTYyaIMei/3aka30M/IOTPEOHOCThIO/3aJaueld  JCSITEIbHOCTH W B COOTBETCTBUHM C  HUX

XapaKTEPUCTHKAMU pa3padaThIBaTh TEXHOJOTHUIO HA OCHOBE 0a30BOM TEXHOJIOTHUH;

° TCXHOJIOTM3UPOBATh CBOH OIIBIT, OPCACTABJIATHL Ha OCHOBC PETPOCIICKTHBHOI'O
aHaiu3a Hu yHI/I(l)I/IKaIII/II/I ACATCIIBHOCTH OINMCAHUEC B BHUAC MHCTPYKIUMU WA TEXHOJIOTHICCKOM

KapThI.

1.2.5. TlpeameTHBIE pe3yIbTaThI
IIpoecpammmubie mpeboeanus Kk 3HAHUAM (PE3YTbMAMbL MEeOPemueckoli NOO20MOBKU).

. npaBuiia Oe30macHOi paboOThl € ANIEKTPOHHO-BBIYUCIUTEIbHBIMU MallMHAMUA U

cpeacTBamMu Ajisi cOopa MPOCTPAaHCTBEHHBIX JaHHbIX;

. OCHOBHBIEC BH/JIbI IPOCTPAHCTBEHHBIX JAHHBIX;
. COCTaBHbBIC YACTH COBPEMEHHBIX I€OMH(POPMAIIMOHHBIX CEPBUCOB;
. npodeCCHOHAIEHOE MIPOrpaMMHOE obecrieueHue JUTST 00paboTku

IIPOCTPAaHCTBCHHBIX TAHHBIX]

. OCHOBBI U ITPUHIIMITBI A3POCHEMKH;

. OCHOBBI M MPUHIMIBI PAOOTHI TJI0OATBHBIX HABUTAI[HOHHBIX CIYTHUKOBBIX
cuctem ('HCCO);

. NpeJCTaBJICHUE W BU3yaJuW3alMs  NPOCTPAHCTBEHHBIX  JAaHHBIX  JUIS

HerO(l)CCCI/IOHaJIBHBIX HOHLSOB&TCHGI‘;I;

. npuHIUIbl 3D-MoaenupoBaHus;
. YCTPOMCTBO COBPEMEHHBIX KapTOTpaduIeCKHX CEPBUCOB;
. MpeICTaBJICHHEe W BH3yalIM3alWs  MPOCTPAHCTBEHHBIX  JAHHBIX  JUIS

HerO(bCCCI/IOHaJIBHBIX HOHL3OB&TCHC§I;
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. JnemupprupoBaHrue KOCMHUUECKUX H300paKEeHUI;

. OCHOBBI Kaprorpadumu.

Ilpoepammmusie mpebo6anus K yMeHUAM U HABLIKAM (pe3yIbmambvl NpaKmuiecKoll

Nn0020MOBKU).

. CaMOCTOSTENIBHO PellaTh NOCTaBJICHHYIO 3a/1a4y, aHAIU3Uupysd U 1oa0upas

MaTepuaisl U CPpEACTBA I €€ PEIICHHUS;

. CO3/1aBaTh M PACCYUTHIBATH MOJETHBIN IJIaH JUIsI OECHIJIOTHOTO JIETAaTeLHOTO
anmapara;
. oOpabaTeiBaTh  a’pOCHEMKY U  TMOJy4aTh TOYHbIE OPTOGOTOIUIAHBI U

ABTOMATHU3UPOBAHHBIC TpéXMepHBIe MOJCIN MECTHOCTH,

. MoaenupoBath 3D-00bEKTHI;

. 3aIUIIaTh COOCTBEHHBIC MPOCKTHI;

. BBITIOJTHATE OITU(POBKY;

. BBITIOJTHATH TIPOCTPAHCTBEHHBINA aHAIN3,

. CO3/1aBaTh KapThl,

. CO3/1aBaTh MPOCTEHIIINE reorpaGuuecKue KapThl Pa3IMIHOTO COJICPIKAHNS;

. MOJICJTUPOBATh reorpaduvueckre OObEKTHI U SBIICHUS;

. IPHUBOIUTH IPUMEPBI MPAKTHYECKOIO MCIOJIb30BaHMS IeorpapuuecKux 3HAHUH B

Pa3JIMIHBIX 001acTax ACATCIIbHOCTH.

1.3.Cuctema OLUCHKU JOCTHIKCHUS IINIAHUPYCMBIX PE3YJIbTATOB OCBOCHU A OCHOBHOM

00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOTO 00111ero 0Opa3oBaHus
Buael koHTpOIIS:

- HpOMe)I(YTOLIHHﬁ KOHTPOJIb, HpOBOJIPIMLIfI BO BpEM4A SaHHTHﬁ;
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- UTOTOBBIN KOHTPOJIb, IPOBOJUMBIN NIOCIIE 3aBEPILEHUS BCEM yueOHOM MPOrpaMMBbl.

@DopMBbI IPOBEPKHU PE3YNIHTATOB:

HaO0II0/IeHUE 32 00YJAIOIIMMHUCS B IPoIiecce padoTHI;

- UTPHI;

- THAMBUAYAJIbHBIC U KOJIJICKTUBHBIC TBOPUCCKUC pa6OTI>I;
- Oecespl ¢ 00yJarOIMMUCS U UX POJAUTEISIMHU.

q)OpMBI IIOABCACHHUS UTOT'OB:

BBITNIOJIHEHHE NTPAKTUYECKUX padoT;

TECTEI;

AHKETHI,

3a1uTa IMpocCKTa.

Hrorosas arrecTarms oOydarOmuxcsi MPOBOJAUTCS TIO PE3YJIbTaTaM MOJATOTOBKH M 3aIUThHI

MPOEKTA.

,HJ'I?I OLICHUBaHUsA JOCATCIbHOCTH 06yqa}omnxc;1 HCIIOJIB3YIOTCA HWHCTPYMCHTBI CaMO- H

B3aNMMOOILICHKH.

2.2. IlpumepHble porpaMMbl y4eOHBIX TipeameToB, KypcoB (YTIL, rae kak mpumep MpomUcCaHo
«Keiic 1 — 10 yacoBy, mocjue KpaTkoe OMUCAHKE, YTO ITO 32 Keiic, OMHMCcaHnue M0YacoBOE

BBIHOCHM YK€ B CaM Ke¥iC).
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IIpumepHoe yueOHO-TeMaTHYeCKOe IVIAHUPOBAHME:

n/n

Paszen nporpammel yaeO6HOTO Kypca

KomunuectBo
JacoB

3nakomcTBO. TexHuka O6e3omacHocTH. BBogHoe 3anstue («MeHss
MUDY).

Beenenne B reomHdpopmanmonHble — TexHonoruu.  Keiic 1.
«CoBpemMeHnHbIe KapThl, Wi Kak onucats 3eminio?».

Keiic 3HakoMuT 0Oy4aromuxcsi ¢ pa3HOBUJHOCTAMU JaHHBbIX. Peras
3ajauy Keiica, 00y4aromuecs MpoXoaT CIEAYIOINe TEMATUKU: KaPThI
U OCHOBBI HMX (OPMHpPOBaHUS; H3YYEHHE YCIOBHBIX 3HAKOB U
MPUHIMIIOB HMX OTOOpaKeHHs Ha KapTe; CUCTEMbl KOOpPAMHAT U
MPOEKIN KapT, UX OCHOBHBIE XapaKTEPUCTUKH M BO3MOXHOCTHU
MPUMEHEeHMsI; MaciTad M Jp. BCIOMOTATElIbHbIE WHCTPYMEHTHI
(hopMHUpOBaHUS KapTHI.

Keiic 2: «I'mobanpHoe mo3unmonupoBanue “Haitam cebs Ha 3eMHOM
mape”».

HecmoTps Ha TO, 4TO HaBUraTtophl M CHOPTHBHBIE TPEKEPHI CTaJIU
HEOTHhEMJIEMON YacThIO0 Halled >KU3HU, MaJ0O KTO 3HAET MPHUHIUI HUX
pabotsl. [Ipoiins keiic, oOydaronmecs y3Hatot npo ['JIOHACC/GPS
—  TpPUHUOUOB  paboOThl, HMCTOPHUIO, COBPEMEHHbBIE  CHUCTEMBI,
npuMmeHenue. llpuMenenue inorrepoB. Bu3syanuzanus TEKCTOBBIX
JTaHHbIX Ha kapTe. Co3/aHue KapThl MHTEHCUBHOCTH.

doTorpaduu 1 TAaHOPaMBI.

Paznmen, MOCBAIIEHHBIAH  HMCTOPUM W TPHUHIMIIAM  CO3JaHUSA
¢dororpaduu. OOydaromuecss MO3HAKOMSATCS C TEXHUKOH CO31aHUs
dororpadum, TMO3HAKOMATCS C  BO3MOXKHOCTSMHU  TPUMCHCHUS
(doTorpadum Kak cpecTBa CO3AaHMS Yero-In0o.

OcHoBbl a3podoTochéMkH. [IpuMeHeHne 6eCIMIIOTHBIX aBUAIMOHHBIX
cucreM B a3podorochémke. Keiic 3.1 «/lng gyero Ha camom Jerne
HYXEH OeCTIMIOTHBIHN JIeTaTeIbHbIN armapaT?y.

OOBEMHBIH Keiic, KOTOPBIH M03BOJIUT 00YYaIOIIUMCSL OCBOUTD MOJIHYIO
TEXHOJIOTUYECKYI0O  LEMOYKY, HUCIHOJB3YEMYIO  KOMMEPYECKHUMH
KOMIAHUAMHU. YCTPONCTBO M NpUHIMIBI (yHKIMOHUpoBaHUs BITJIA,
OCHOBBI (DOTO- U BUJCOCHEMKH M IPUHIIUIIOB MepeAadr HHPOpPMAaLUU
¢ BIIJIA, o6paboTka nanubix ¢ BITJIA.

29

19



6 Keiic 3.2: «M3MeHeHue cpepl BOKPYT IIKOJIBDY. 10
[Mpomomxkenne keiica 3.1. OOyuaromuecsi, wuMess B  CBOEM
pacmopshKeHHH  NIEKTPOHHYI0 3D-Mojens MIKOJIBI, MPOJIOJDKAIOT
BHOCUTh M3MEHEHHUS B MPOJYKT C IEIbI0 OJIaroycTpoicTBa paiioHa.
OOyyJaromuecss MPOJIOJDKAIOT COBEPIICHCTBOBATh CBOW HaBBIK 3D-
MO/ICTTMPOBAHUS, 3aBepIlasi MPOCKT.

7 [loaroroBka 3amuThl IPOEKTA. )
8 3amura IpoeKTOB. 2
9 3akmounTenbHoe 3aHaTue. [logBeeHre UTOroB padoTHI. 2

2.2.1. O0uHe moJIOKEHUS

IMporpamma  «['comHPOpPMAIIMOHHBIE  TEXHOJOTHH»,  SBJISACH HEO0O0X0IUMBIM
KOMIIOHEHTOM OOIIero 00pa3oBaHUs BCEX OOYYaIOMUXCS, MPEIOCTABISET UM BO3MOXKHOCTH
MIPUMECHSTh Ha MPAKTUKE 3HAHKS OCHOB Hayk. [Iporpamma siBisieTcst pakTHUECKH €TUHCTBECHHBIM
IIIKOJIBHBIM ~ yYEOHBIM KypCOM, OTPKAIOIMUM B CBOEM COJCp)KAHUU OOIIHE TPUHIIUITHI
peoOpasyromeil JeaTeIbHOCTH 4YeJIOBEKa M BCE AaCIEeKThl MaTepHabHOW KyiabTyphl. Kypc
HaIPaBJICH HA OBJIAJICHUE O0YYArOIIMMHKCS HaBbIKAMU KOHKPETHOW MPEIMETHO-IIPEOOPa3yIOICH
JESITEILHOCTH, CO3JaHHE HOBBIX IIEHHOCTEH, YTO, HECOMHEHHO, COOTBETCTBYET IMOTPEOHOCTSIM
pa3ButHs o01IecTBa. B pamkax « TeXHOJIOTMU» MPOUCXOAUT 3HAKOMCTBO C MUPOM MPOQecCHii 1
OpHUEHTaIMs 00ydJaromuxcs Ha paboTy B pas3iavuHbIX cepax OOIIECTBEHHOTO MPOU3BOJICTBA.
Tem campiM oOecreunBaeTCsl IMPEEMCTBEHHOCTh Tepexoja OOyJarlmumxcs OT OO0IIero K

HpO(bGCCI/IOHaJ'IbHOMy 06pa3013aHmo n pr,I[OBOﬁ JCATCIBbHOCTH.

IIporpamma npeamera «TexHonorus» obecreunBaeT (OPMHUPOBAHUE Yy OOYYAIOIIMXCS
TEXHOJIOTHYECKOT0 MbIIIIeHH. CxeMa TeXHOJOTHYECKOTO MBIIUIEHHUS (MTOTPEOHOCTh — LENb —
crnoco0 — pe3ysabTar) Mo3BOJIAET HanloJiee OPraHUYHO pelIaTh 337a4d YCTAHOBJIEHUS CBS3EH
MeXJly 00pa3oBaTelbHbIM M KU3HEHHBIM MPOCTPAHCTBOM, 0Opa30BaTENbHBIMU pe3ylbTaTaMH,
MOJIyYeHHBIMH TIPU H3YYEHUHM DPA3JIUYHBIX IPEIMETHBIX oOiacTedf, a Takke COOCTBEHHBIMU
o0pa3oBaTeNIbHBIMU  pe3ylbTaTaMU (3HAHUSMH, YMEHUSMH, YHUBEPCAIbHBIMU Y4E€OHBIMU

JENCTBUSAMU U T. )1.) 1 )XKU3HCHHBIMU 3aJjad4aMM. KpOMC TOT0, CXE€Ma TCXHOJIOTHUYCCKOI'O
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MBIIUIEHUS] TI03BOJISIET BBOJAUTH B OOpa3oBaTeNbHBIA MPOIECC CHTYallMH, JAAIOIIME OTBIT
NPUHATUS TPArMaTHYHBIX PEIIEHUH HAa OCHOBE COOCTBEHHBIX OOpa30BaTEIbHBIX PE3yNIbTATOB,
HAauMHAs OT pEHICHHs OBITOBBIX BOMPOCOB M 3aKAHYHMBAs pEIICHHEM O HalpaBICHHIX
MPOJOJDKEHHsST 00pa30BaHus, MOCTPOSHHEM KapbhepHBIX M KU3HEHHBIX IUIAaHOB. TakuM oOpazom,
nporpamma  «l'eomH(popmaTikay 1MO3BONSET CcPOPMHPOBATH y OOYUAIOHIMXCS  Pecypc
MPaKTUYECKUX YMEHHM U OIbITa, HEOOXOIUMBIX JUIsl Pa3syMHOM OpraHu3aluu COOCTBEHHOM
KU3HU; CO3MAaéT YCIOBUS Uil DPAa3BUTUS HMHULMATUBHOCTH, H300peTaTENbHOCTH, TMOKOCTH

MBIIJICHU .

Y4eOHO-BOCIIUTATENbHBIN MpPOLECC HampaBlieH Ha (QOpMHpPOBAaHUE U  Pa3BUTHE
Pa3IMYHBIX CTOPOH 00YYaIOIMXCsl, CBA3AHHBIX C peann3alieil Kak uX COOCTBEHHBIX HHTEPECOB,
TaKk MU MHTEPECOB OKpyxkaromero mupa. [Ipu 3ToM rmOKOCTh MporpamMmbl MO3BOJISET BOBJIEUD
oOyyaronuxcs ¢ pa3InyHbIMU CIIOCOOHOCTAMU. Bonbiioit 00bEM MPOEKTHBIX padOT MO3BOJISET
y4ecTb MHTEPEChl U OCOOCHHOCTH JIMYHOCTH KaXKJI0TO oOydaromierocsi. 3aHSATHs OCHOBaHbI Ha
JUYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJOTUSAX OOydYeHHs, a TaKXKe CHUCTEMHO-IESTeIbHOCTHOM

METO/Ie OOyUCHHS.

JlanHasi mporpaMma IpearnoJyiaraeT BapUaTUBHBIN MOAXOMA, TaK KaK B 3aBUCUMOCTH OT
oOyuaronierocs Mo3BOJISIET YBEIUYUTh WK YMEHBIIUTH 00BEM TOM MIIM HHOM TEMBbI, B TOM YHCIIE

" CJIIOKHOCTB, a TaKXKE MOPAIOK IIPOBECACHUS 3aHATUH.

2.2.2. OCHOBHOE CojiepKaHHEe YYeOHBIX MPEAMETOB Ha YPOBHE OCHOBHOTO OOIIETro 00pa3oBaHuUs

Ha npotsbkeHun Kypca mporpaMMbl 0Oydaroluecs MO3HAKOMSTCS C Pa3IMYHbIMU
reoMH(pOPMALMOHHBIMU CUCTEMaMH, Y3HAIOT, B KAKUX 00JacTAX NPUMEHsIETCsl TeonH(opMaTHKa,
KakHe 3aJlaud MOXKET pellaTh, a TaKXKe CMOTyT caMH IPUMEHSATh €€ B CBOEH IOBCEIHEBHOI
xu3HU. OOydaroniuecs 0a30BO YCBOSAT HPUHIMIN Mo3uiMoHUpoBaHus ¢ nomompeo ['HCC.
VY3HaloT, KaK MOKHO OpPraHH30BaTh COOP CIYTHHKOBBIX JAaHHBIX, KaK OHM HPEICTABISAIOTCS B
TEKCTOBOM BHUJIE€ U KaK MX MOXKHO BH3yallU3UpOBaTh. B paMkax nmporpaMmsel BeIOEpYT MIPOEKTHOE
HanpaBJeHUE, Hay4yaTcs CTaBUTh 3a/laud, UCCIeloBaTh MPOOJIEeMaTUKY, MJIAaHUPOBATh BE/IECHUE

MPOCKTAa U TPAMOTHO pacCcpeaACIATh POJIM BHYTPU KOMAaH/IBIL.

OGy‘-IaIOHlI/ICCH CMOI'yT TIIO3HAKOMHUTBCA C HCTOpHCﬁ MMPUMCHCHU OECIIUIOTHBIX

JICTATCJIbHBIX alllapaToB. V3HawTt o COBPCMCHHBIX 6CCHI/IHOTHI/IKaX, CMOT'YT PCIIUTDL Pa3JIMIHBIC
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3aJ1a4M ¢ UX TIOMOIIBI0. Y3HAIOT TaKKe U 00 OCHOBHOM YCTPONCTBE COBPEMEHHBIX OCCITHIOTHBIX
cucreM. OOydJaromuecsi y3HaIOT, Kak co31aércs MOJETHOE 3aJaHue uisd OecnmiIoTHUKOB. Kak
MPOU3BOJUTCS 3amyCcK W JanbHeimas chéMka ¢ nomolibio BAC. A Ttakxke monydyaT Takue

pe3yabTaThl ChEMKH, KaK OpTO(OTOIUIaH U TPEXMEPHBIE MOICIIH.

OO6yuatomuecss ~ yray0arcss B TEXHOJOTHIO  OOpabOTKM  TeOJaHHBIX  MYTEM
ABTOMATH3UPOBAHHOTO MOJCIUPOBAHUS OOBEKTOB MECTHOCTH. (CaMOCTOATEIHHO CMOTYT

BBITIOJTHUTH CbEMKY MECTHOCTH 110 MONETHOMY 3ananuto. Co3nanayt 3D-monenu.

OOyyaromuyecs 03HaAKOMSTCS C pa3IUYHBIMU YCTPOWCTBaMHU NMPOTOTUIIMPOBAHMS. Y3HAIOT
oOuiye NpUHLUIBI PabOThl YCTPOWUCTB, cepbl MX NPUMEHEHHS] W MPOAYKTHI AESTEIbHOCTH
JaHHBIX ycTpoicTB. OOydaromuecs HaydaTcsi TOTOBUTH 3D-mojenu Juisi medaTd ¢ HOMOIIbIO
9KCHOpTa JaHHBIX. JIOMONHAT MOJENu MO JaHHBIM a’3pOPOTOCHEMKH C MOMOUIBIO PYYHOTO

MOJCINPOBAHUA. HpI/IMeHSIT YCT”pOﬁCTBa AT TPOTOTUIIAPOBAHUA IJIA I€UATH 3aIaHUA.

OO6yuaromuecs u3ydaTr OCHOBBI B TOATr0TOBKe Tipe3eHTanuu. Co3nanyt e€. [loarotoBstes

K IIPEACTABJIICHUIO PCAIM30BAHHOTI'O IPOTOTHIIA. Hpe,ZICTaBﬂT €To, 3amuyinas MmpoOeCKT.

3.1. ITpumepHBIiA yueOHBIH TUIaH OCHOBHOTO OO0IIEro o0pa3oBaHms

3.1.1. TlpumepHbIii KaneHAapHbIH yaeOHbIi rpaduk Ha 2019/2020 yueOHbIN rox

Ilepuon o0yyenuss — ceHTIOpb-Maii.
KosauuyecTBo yueOHbIX Hegeab — 34.
KosauuectBo yacoB — 68.

Pe:xum npoBeneHust 3aHATHI: 2 pa3za B HEJEIIO.

HpaS,Z[HI/ILIHI)Ie N BBIXOAHBIC ITHH (HO MMPON3BOACTBCHHOMY KAaJICHAAPIO IIpU LIECTUAHEBHOMN

paboueii Henene):

KanukynsapHselil nepuoa:
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Ne | Mecsn dopma Kou- Tema 3ansaTus ®opMa KOHTPOJIA
/i 3aHATUSA | BO
4acoB
1 Centsiops | JUIIP 2 3HAKOMCTBO. Texnuka | becena
0€30MacHOCTH. BBoaHoe
3anstue (Messist mup+).
2 CeHts6pb JUTIP 2 Heo6xomumocts  kaptel B | becena
coBpemeHHOM Mmupe. Cdepsl
NPUMCHCHHS, IEPCIICKTHBBI
UCTIOJIb30BaHUS KapT.
3 Centsi6pp | JU/IIP 2 Bextopueie  nmannsle  Ha | becena
KapTax. 3HaKOMCTBO C BeO-
I'MC. Ilger kak aTpuOyT
KapTBhl. 3HaKOMCTBO c
KapTorpauuecKuMu OHJIalH-
CEpBHUCAMH.
4 CeHts6pb JUTIP 1 Cser u uBer. Poiss nBera Ha | becena
kapte. Kak 3acTaBuTh LBeET
pabortarp Ha ce0s?
5 OkTs16pB JUTIP 2 Co3manne u mnyoOnukanus | JlemoHcTpamms
COOCTBEHHOM KapThl. pelIeHus kerca
6 OxkTs10pB JUTIP 2 CucreMsl riobansHOTO | becena
MO3UIIUOHUPOBAHHUSL.
7 OxTs16pB JU/TIP 2 [Tpumenenue crnyrHukoB Juis | JlemoHcTpanus

MMO3UITMOHHUPOBAHUA.

peLIeHus Kerca
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8 OxTs0pb JI/TIP Ucropus dotorpaduu. | becena
Q@otorpaduss  kak  cmocod
U3yYCHUS OKPYKAIOIIETro
MUpa.

9 Hos6pn JI/TIP XapakTepucTUKu becena
dotoanmaparos. Ilomyuenue
KayeCTBEHHOTO (DOTOCHUMKA.

10 | Hosi6pw JI/TIP Coznanune chepuueckux | becena
MaHOPaM. OcHOBHbBIE
MOHSITHS. Heobxoaumoe
000pyI0BaHKE. Texanka
CBEMKH chepuueckux
[MaHOpaM pa3IMYHON
anmaparypomu.

11 | Hos6ps JI/TIP Cosnanune cthepuueckux | TectupoBanue
MaHOpaM. CummBka
MOJYYeHHBIX  (oTorpaduil.
Koppeknus u peTyllb
naHopam.

12 | Jlexabpn JI/TIP doTorpammeTpus u ee | becena
BIUSHUE HA COBPEMEHHBIH
MUD.

13 | Jexabpn JUTIP Cuenapun cbeMKku 00BeKTOB | becena

ISt MOCIIEAYIOIIETO
MTOCTPOCHUS 150.¢ B
TPEXMEPHOM BH/IC.
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14

Hexabpb

JUTIP

[TpuHnMn [IOCTPOCHUSA
TPEXMEPHOTO  HU300paKeHUs
Ha Kommbiorepe. PabGorta B
dotorpammerpuueckom [10 -
Agisoft  Metashape  wm
AQHAJIOTUYHOM. O6paboTtka
OTCHSITOTO MaTepuaa.

Bbecena

15

JHexabpb

JU/ITP

becnunoTHuk B
reonHpopmaruxke.
YCTpoiCTBO U IPUMEHEHUE
JpOHa.

Becena

16

SuBapp

JU/TTIP

Texanueckne  0COOEHHOCTH
BITJIA.

Bbecena

17

SluBapnb-
®deBpanb

JI/TIP

[TunotupoBanue BITIA.

TectupoBanue

18

deBpalib

JI/TIP

HUcnonp3oBanue
OECIIMJIOTHHUKA JUISI CHEMKH
MECTHOCTH.

JemoHcTpanms
pelIeHus Kerca

19

Maprt

JU/TIP

Bosuukaroriue PO OJIEMBI
npu coszmpanun  3D-mojaenei.
CriocoObl  pelaKTHPOBAHHS
TPEXMEPHBIX MOJICIICH.

becena

20

Mapt

JU/TIP

Texnonoruu
MPOTOTUITUPOBAHHUSL.
VYerpolicTBa U1t BOCCO3/1aHUS
TPEXMEPHBIX MOJIETEM.
Pa6ora ¢ 3D-npunTepom.

becena
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21 | Mapr JUTIP @uznueckue u xumuueckue | TectupoBanue
cBoiicTBa mwactuka mius 3D-
[IPUHTEDA. Ileyats
TPEXMEPHON MOJEIIN LIKOJIBL.
22 | Mapr JI/TIP Pa6ota B 110 mis pydnoro becena
TPEXMEPHOTO
MoenupoBanus — ScetchUP
WTH aHAJIOTHYIHOM.
23 | Ampens JU/ITP OKCOPTUPOBAHUE becena
TPEXMEPHBIX (aimnos.
[IpoexTupoBanue
COOCTBEHHOM CIICHBI.
24 | Anpenb JUTIP [leuatrp wmonmenrun Ha 3D-| Becenma
MIPUHTEPE. Odopmnenue
TPEXMEPHOM  BEIIECTBEHHOM
MOJIETIH.
25 | Mai I1P [Toaroroska 3aIUTHI
MIPOEKTA.
26 | Mai I1P 3ammuTa MpoeKTOB. JemoHcTparnms
pelIeHHs KEHCOB
27 | Mait JI/TIP 3aKIIIOYUTENIbHOE  3aHATHE.

[TonBeneHue UTOTOB PabOTHI.
[Tnaner mo qopaboTKe.
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3.2. Cucrema ycioBH peanu3aluy OCHOBHOM 00111e00pa30BaTeIbHON TPOTpaMMBbI

3.2.1. Ommcanue KaJpoBBIX YCIOBUH peaju3allii OCHOBHOHM 0Opa30BaTENbHOW MPOTPaMMbI

OCHOBHOT0 00111eT0 00pa30BaHus (ONMMCAHUE KOMIIETCHIIMI HACTABHUKA)

HacrtaBuuk nporpammsl «I'eouHpopmaTiKa» pabOTaeT Ha CTHIKE CaMbIX aKTyaJbHBIX 3HAHUH 1O
HAIIPaBJICHUIO TE€ONPOCTPAHCTBEHHBIX TEXHOJIOTHH, a TAKXKE I'E€HEPUPYET HOBBIE MOIXOIbI U
peuienus, BOILIOIAs UX B peajbHble NPOEKThl. HacTaBHUK SABIIETCA TPaMOTHBIM CHELUATUCTOM
B 00J1acTH reonH()POPMALIMOHHBIX CUCTEM, CIEAMUT 332 HOBOCTSMHU CBOEH OTPACIH, U3y4aeT HOBBIE
TexHojoruu. O61aaaeT HaBbIKAMHU IPOEKTHOM AEATeNbHOCTH, BHEAPAS €€ IPUHIIUIIBI B MPOLIECC

00y4eHwsI.

HacraBHuk B paBHOW cTemeHW 007aJaeT KaK CHUCTEeMHOCTHIO MBINUICHUS, TaK M JTyXOM
TBOpPYECTBA; MOOHWJICH, yMEET paboTaTh B KOMAaHAE, KPUTHUYECKH MBICIUThH, aHAJTU3UPOBATH U
000011aTh OTBIT, TEHEPUPOBATH HOBOE, YMEET CTABUTH 33/1aUl U PEIIaTh X, a TAaK)Ke padoTaTh B
YCIIOBUSIX HEOTPENEIEHHOCTH U B paMKax MPOEKTHOW mapagurmbl. [loMHUMO 3TOTO, HACTaBHUK

00J1a1aeT Mearornaeckon Xapu3mMon.
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4. Copepxanue Kypca
OcHoBHbIE pa3esbl IPOrpaMMbl Y4eOHOI0 Kypca
1) BBeneHue B 0CHOBBI reOMH()OPMAIIMOHHBIX CHCTEM H MPOCTPAHCTBEHHBIX IaHHBIX.

OOyuaromuecss IO3HAKOMATCA C  Pa3jIMYHbBIMM  COBPEMEHHBIMU I'€OHMH(OPMaLMOHHBIMU
crUCTeMaMH. Y3HAIOT, B KaKUX 00JacTAX MPUMEHSETCS TeOMH(POPMAaTHKA, KaKUe 3aJa4d MOXKET

peniaTh, a TakkKe Kak 00yJaronuecs MOTyT CaMU MMPUMEHATH €€ B CBOEH MOBCETHEBHON KU3HU.

2) ¥Ypok padorsi c [JTOHACC.

O6yuaromuecs 06a30BO YCBOAT MPUHIUIT NTo3uniMoHupoBanus ¢ nomomeio 'HCC. Y3natot, kak
MOKHO OpraHU30BaThb C60p CITYTHUKOBBIX TaHHBIX, KaK OHU MPCACTABIAIOTCA B TCKCTOBOM BHUAC

" KaK UX MOXXHO BHU3YyaJINU3UPOBATh.
3) BpI0Op MPOEKTHOr0 HANIPABJICHHUSI M pacnpeiesieHue PoJieii.

Bri6op mnpoexktHoro HampaBnenus. [locranoBka 3amaun. MccmemoBanue mpoOIEeMaTUKH.

[InanupoBanue npoekra. Pacnpenenenue posen.
4) YcTpoiicTBO M MpUMeHeHHe 0eCTHI0THUKOB.

OO6yuatomuecs mo3HakoMmsATcs ¢ uctopuerd npumerneHuss bAC. Y3nator o coBpemeHnHbix BAC,
KaKhe 3aJaud MOXKHO pellaTh C HUX I[OMOIIBI0. Y3HAIOT TakKKe OCHOBHOE YCTPOICTBO

coBpemeHHbIX BAC.
5) OcHOBBI CHEMKH ¢ 0€CITHIOTHHKOB.

OO6yuaromuecs y3HaKT, Kak co3aaércs nonétaoe 3ananue st BAC. Kak npousBoautcs 3amyck
U panpHeimas chéMka ¢ momoinbio BAC. A Takke Kakue pe3yabTaThl MOKHO MOJTYYHUTh U Kak

3TO caenath (moaydeHue opTodoToriaHa u TpEXMEPHOI MOJEINN).
6) Yruay6/éHHoe u3yueHne TEXHOJIOTHIT 00PA0OTKH reoIaHHbIX.
ABTOMaTH3UPOBAaHHOE MOJICITUPOBaHKE 00BEKTOB MECTHOCTH ¢ momotibio Agisoft PhotoScan.
7) COop reoJjaHHbIX.
AspodoTochEMKa, BHINOIHEHUE CHEMKH MECTHOCTH TI0 TMOJIETHOMY 33/1aHUIO.
8) O6paboTka n aHAJIN3 re0JaHHBIX.

Cosnmanue 3D-moneneii.
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9) H3ydenme ycTpoiicTBa IJ1s IPOTOTUNUPOBAHMS.

O3HakoMJIeHHE C YCTPOHCTBAMM NPOTOTUIIMPOBAHMS, NPEAOCTABICHHBIMH OOYJarOIUMCS.
OOyuaromuecs: y3HatT 00IIMe IPUHIUITBI pabOTHI YCTPOMCTB, a TAKXKe KOT1a OHU MPUMEHSIOTCS

U YTO C UX MOMOIIbIO MOXHO MOJIYYHUTb.
10) MoaroToBKa AaHHBIX 151 YCTPOHCTBA MPOTOTHIHPOBAHMUS.

[MonroroBka 3D-Moneneit, SKCIOPT JaHHBIX, OJrOTOBKA 33JaHUH T10 IeYaTH.
11) MpoToTunupoBaHue.

[Mpumenenue ycTpoiicTB mpototuniupoBanus (3D-npunTep).
12) llocTpoeHue MPOCTPAHCTBEHHBIX CIIEH.

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

MOJITOTOBKA K MEYaTh Ha YCTPOUCTBAX MPOTOTHITUPOBAHUSL.
13) MoaroroBka npe3eHTALMIA.

N3ydyenne ocHOB B moarotoBke mnpeseHTauud. Co3naHue mnpeseHTauuu. [loaroroBka

NPEJICTABIICHUIO PEaTn30BAHHOTO TIPOTOTHIIA.
14) 3amuTa NPOEKTOB.

HpeI[CTaBJ'IeHI/Ie PEAITMN30BAHHOI'O ITPOTOTHIIA.
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4.1. TemaTn4yeckoe NJIAHNPOBAHHUE

Bcero
Ne /i Pazgenbr mporpamMmel yueOHOTO Kypca 4acoB
1 | 3nakomcTBo. Texnuka 6e3onacHocTu. BBoaHoe 3ansitue 2
(«Mensis Mup»).
2 | BBenenne B reonnopmannoHubie TexHooruu. Keiic 1:
«CoBpemeHnnblie kapThl, i Kak onucars 3emiiro?».
2.1. HeobxomumocTh kapTel B coBpeMeHHOM Mupe. Cdepbl 2
MIPUMEHCHHSI, TIEPCIICKTHBBI UCTIOB30BAHUS KapT.
2.2. BexTopHble nanHble Ha kapTax. 3HakoMcTBO ¢ Beo-I'1C. 2
[IBet kak aTpuOyT KapThl. 3HAKOMCTBO C
KapTorpapuIeCKHMH OHJIAH-CEPBHCAMH.
2.3. Cser u nBeT. Posb 11BeTa Ha kapte. Kak 3acTaBUTH 1IBET 1
paboTtath Ha cebs?
2.4, Coznanne u myOauKammsi COOCTBEHHOU KapThI. 2
3 | Keiic 2: «I'nodanbHoe mo3unuonnpoBanue “Haiigu cedst 4
HA 3eMHOM LIape”».
3.1. Cucremsl TJI00AIBHOTO MTO3UITHOHUPOBAHUS. 2
3.2. | IlpumeHeHHEe CITyTHUKOB /ISl TO3UITMOHUPOBAHUSI. 2
4 | dotorpaduu ¥ NAHOPAMBI.
Hcropus dpotorpaduu. @otorpadus kak criocod u3ydeHus 1
4.1. OKPY>KaIOILIEr0o MHpa.
Xapaxtepuctuku ¢oToanmnaparos. [lomyuenue 2
4.2. KauyeCTBEHHOTO (JOTOCHHUMKA.
4.3. Coznanue chepudeckux naHopam. OCHOBHBIE TTOHSTHSI. 2
Heobxonumoe o6opynoBanue. TexHuka chEMKU
chepuyecKux MaHopaM pa3InyHON anmaparypoit (kaMmepsl
cMapThoHOB O€3 MTATUBOB, IU(PPOBHIE GOTOAIITAPATHI CO
IITaTUBAMH U T. II.).
4.4, Coznanue cepuuecknx manopam. CIIMBKa MOTy4eHHBIX 4
doTorpaduii. Koppekius 1 peTyiib maHopam.
5 | OcnoBbl a3poorocbémkn. [Ipumenenne BAC
(0ecnUIOTHBIX ABUALMOHHBIX CHCTEM) B
aspodorocbémke (Keiic 3.1: «/ly1s yero Ha camom jaeJie
HY’KeH 0eCIIMJIOTHBIN JIeTATeJIbHBIN annapar?»).
5.1. doTtorpammeTpus U e€ BIUSHUE HA COBPEMEHHBIH MUP. 1
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Crenapuu cbEMKH 0OBEKTOB ISl OCJIEAYIOLIETO
IIOCTPOEHHUS UX B TPEXMEPHOM BHJIE.

5.2.
[TpuHIMT TOCTPOCHUS TPEXMEPHOTO N300paKCHUS HA
KommbioTepe. PaboTa B ororpammerpudeckom 110 —
Agisoft PhotoScan wim ananoruanom. O6paboTtka
5.3. | orcusATOrO Marepuaa.
becniunotHuk B reonHdopmaruke. Y CTpoilcTBO U
5.4. MIPUMECHECHHE JPOHA.
5.5. Texunueckue ocooennoctu BITJIA.
5.6. [Munotuposanue BITJIA.
Hcnonb3oBannue 6ecIUIOTHUKA U1 ChEMKU MECTHOCTH.
5.7.
Bo3snukarorue npoo6iemsl ipu co3ganuu 3D-Moaenei.
5.8. CriocoObl pe1akTUPOBaHUS TPEXMEPHBIX MOJIENIEH.
TexHOIOornK MPOTOTUITHPOBAHUSA. Y CTPOKCTBA IS
BOCCO3/IaHMsI TPEXMEPHBIX Mozenel. Pabota ¢ 3D-
5.9 IIPUHTCPOM.
dusnyeckye U XUMHUYECKHE CBOMCTBA IIACTHKA I 3D-
5.10. | mpuHTepa. Ileyats TpEXMEPHON MOAEIN IKOJIBL.
Keiic 3.2: «A3meHeHHe cpelibl BOKPYT HIKOJIbI».
6.1. Pa6ota B I1O myis pydyHOTO TPEXMEPHOTO MOJCIUPOBAHUS
— SketchUp wiu aHaaoruaHoM.
6.2. DKcnopTUpoBaHue TPEXMEpHBIX (aiaoB. [IpoekTupoBanue
COOCTBEHHO! CILIEHBI.
6.3. [Teuats Mmogenu Ha 3D-npuntepe. OdopmiieHue
TPEXMEPHOM BEIIECTBEHHON MOJIEIIH.
7 [ToaroTroBka 3amuThl IPOEKTA.
8 3aiuTa MpoeKTOB.
3aximounTenbHoe 3anarue. [logseaenne uTorop paboThI.
9 [Tnansl o qopaboTke.
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Keiicbl, BXogawme
B Nporpammy

KpaTkoe cogepaHue

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

Keic 3HaKoMUT 06yYatoLWMXCA € Pa3sHOBUAHOCTAMM AaHHbIX. Pelwuas
3a4a4y Keica, obyyatowmeca NPoxXoAnT C/ieAyoWMe TEMATUKU: KapTbl U
OCHOBbI UX POPMMPOBAHUSA; U3YHEHME YCIOBHbIX 3HAKOB U NMPUHLMNOB UX
OTObparkeHMA Ha KapTe; CUCTEMbI KOOPANHAT U NPOEKLUIA KapT, UX
OCHOBHbIE XapaKTEPUCTUKN 1 BO3MOXKHOCTU NPUMEHEHMA; MmacluTab u gp.
BCNOMOraTe/ibHble MHCTPYMEHTbI pOPMMPOBAHUA KapTbl.

Keiic 2. TnobanbHoe
Nno3nuMoHnpoBaHue «Hangm
cebAa Ha 3eMHOM Lape».

HecmoTps Ha To, YTO HaBUraToOPbl U CMOPTUBHbIE TPEKEPbI CTaN
HEeOTbeMIEMO YaCTbIo HaLLEl }KU3HM, Maio KTO 3HAET NPUHLMM UX
paboTtbl. Mpoias kelc, obyyatowmecs ysHatoT npo [NTOHACC/GPS —
NPUHUMMBI PaboTbl, UCTOPMIO, COBPEMEHHbIE CUCTEMbI, MPUMEHEHMUE.
MpumeHeHWe norrepoB. Busyanmsawums TEKCTOBbLIX AaHHbIX HA KapTe.
Co3zaHue KapTbl MUHTEHCUBHOCTY.

Keitc 3.1. AspodoTocbéMmKa.
«[nA yero Ha camom gene
Hy}XeH 6ecnunoTHbIN
NeTaTesIbHbIM annapaT?».

Keic 3.2. U3ameHeHMe cpeapbl
BOKpPYT LUKOJIbI.

O6bEMHbINM Kelc, KOTopbIN NO3BOANUT 06YYaOLMMCA OCBOUTL MOJHYHO
TEXHO/IOTUYECKYIO LLENOYKY, MCNO/Ib3YEMYHO KOMMEPYECKMMMU
KOMMNaHUAMM. YCTPOMCTBO M NpUHUUNbI GyHKUMOHMpPoBaHus BINJA,
OcHoBbI $OTO- 1 BUAEOCHEMKN U NPUHLMNOB Nepesadm MHGoOPMaLumum ¢
BMNNA, obpaboTka gaHHbIX ¢ BM/A.

MpoponxkeHue Keca 3.1. Obyyatomecs, UMesn B CBOEM PacnopsaKeHnu
3NEeKTPOHHYI0 3D-moAeNb WKOAbI, NPOAOAKAT BHOCUTb USMEHEHUA B
NPOAYKT C Lesibtlo baaroycTpoicTea paioHa. Obyyarolumecs NpoaoiKaoT
COBEpPLUEHCTBOBATL CBOM HaBblK 3D-mMmoAennpoBaHusA, 3aBepLUas NPOEKT.

4.2.4.

MaTepI/IaJ'IBHO -TCXHUYCCKUC

yCIOBUSL ~ pealli3allid  OCHOBHOW  00pa3oBaTesIbHOM

MIPOrpaMMEI (110 CYTH, 00bEIMHEHHE BCEX PECYpCOB, MPOMHCAHHBIX B Keicax)

Crucok 060py10BaHus

Ne n/n HaumeHoBaHue | KpaTKue TexHu4yecKue XxapakTepucTtmku Ean. uam. Kon-so |
1 | KomnbloTepHbi Knacc UKT
1.1. MY (npuHTep, cKaHep, Konup) MuHuUManbHble: dopmaT Ad, nasepHbii, wT.
4y/6.
1.2. HoyTbyK HacTaBHMKa ¢ HoyTbyk: wT.

obecneyeHnem

npeaycTaHOB/IEHHOW OnepauyoHHOM
CUCTEMOM, ODUCHBIM NPOTrPAMMHbIM

Npou3BoAMTENbHOCTb NpoLeccopa (no
Tecty PassMark — CPU BenchMark
http://www.cpubenchmark.net/): He
meHee 2000 egnHuny,

06bEM OMepaTMBHOM NamATK: He MeHee 4
re;
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06béM Hakonutensa SSD/eMMC: He meHee
128 16;
MO pgna npocmoTpa M pefaKTUPOBaHUA
TEKCTOBbIX AOKYMEHTOB, 3/IEKTPOHHbIX
TabnnL, 1 NnpeseHTaunii
pacnpocTpaHéHHbIX dopmaTos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xlsx, .odp, .ppt,
.pptx).
1.3. HoyTbyK ¢ npeaycTaHOBAEHHOM HoyTbyk: WT.
OMnepaLMoHHON CUCTEMOWM, OGUCHBIM He Huxe Intel Pentium N (uau Intel
nporpammHbim obecneyeHnem Celeron N), He Huke 1600 Mrw,
1920x1080, 4Gb RAM, 128Gb SSD;
Npoun3BOANTENbHOCTb NPOLEccopa: He
meHee 2000 egmHuL,
MO pgna npocmoTpa 1M pefaKTUPOBAHUA
TEKCTOBbIX AOKYMEHTOB, 3/IEKTPOHHbIX
Tabauu, 1 NnpeseHTauun
pacnpocTpaHéHHbIX dopmaTos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xlsx, .odp, .ppt,
.pptx). 10
1.4. NHTEepaKTMBHbIN KOMMIEKC KonnyectBo ogHOBpEeMEHHbIX KacaHUN— WwT.
He meHee 20. 1
Ypok TexHonorum
2.1 ApamnTtnsHoe obopyaoBaHue
2.2. 3D-o6opyaoBaHue (3D-npuHTEp) MuHMManbHblE: WwT.
TMN NpuHTepa: FDM;
maTepuan: PLA;
pabounii cToN: C NOAOrPEBOM;
pabouasn obnacTb (XYZ): ot 180x180x180
MM;
CKOPOCTb Nneyatu: He meHee 150 mm/cek;
MWHUMANbHAA TONWMHa cnos: He Bonee
15 mKm;
dopmar daitnos (ocHoBHbIe): STL, OBJ;
3aKpPbITbIA KOPNYC: Hannume.
1
2.3. Mnactnk gna 3D-npuHTepa TonwmHa NAacTMKoBon HUTK: 1,75 mm; wT.
matepuan: PLA;
BeC KaTyLlwKn: He meHee 750 rp. 15
2.4. MO gna 3D-moagennpoBaHma O6nauHbili HCTpyMmeHT CAMNP/ACYN,
0XBaTbIBaOLLMIA BECb NpoLecc paboTbl ¢
n3gennammn — oT NPOEKTUPOBAHNA 0
N3roToB/IEHMA.
JononHutensHoe obopyaoBaHue
Obuwee paspeleHne He meHee 2160x1200
(1080%x1200 ans Kaxkaoro rnasa), yroa
o630pa He meHee 110;
o Hann4ymne KOHTpoNnepos — 2 LWT.;
2.5. LLlnem BnpTyanbHOM peanbHOCTH KOMMAEKT 1
Hann4ymne BHELWHNX AaTYNKOB — 2 WIT.;
pa3bEém ANA NOAKNIOYEHUA HAYLLHMKOB:
Hannuue;
BCTPOEHHAA Kamepa: Hannuume.
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2.6.

LWTtaTnB ans KpenaeHusa 6a3oBbix
CTaHUuMn

KomnneKr ns agyx WTaTMBOB.
CoBMECTMMOCTb CO LUJIEMOM BUPTYaIbHOM
peanbHoCTH, N.2.3.1.

KOMNANEKT

2.7.

HoyTbyk ¢ OC gna VR-wnema

KonnyecTBo sgep npoueccopa - He MeHee
4

TaKToBas YacToTa NpoL,Eeccopa - He MeHee
2500 Ml

Buaeokapta - He HuxKe Nvidia GTX 1060, 6
6 BugeonamaTb

O6bem onepatMBHOM NAaMATU - He MeHee 8

ro.

wT.

2.8.

MHorono/ib3oBaTe/ibcKaa cucTeMa
BMPTYyanbHOW peanbHOCTU C 6-
KOOPAMHATHbIM OTC/NEXKMBaAHNEM
NoNOXKEeHWA NoAb3oBaTee

TpeboBaHMA K cucTeme BUPTYaNbHOM
peanbHOCTU:

NoAeprKKa MOBUbHBIX WAeMOoB
BMPTYa/IbHOW peasibHoOCTU Nog,
ynpasnexHmem OC Android;

NoALEPIKKA YNPaBAAIOLWMX KOHTPOIIEPOB
C BO3MO}HOCTbIO 6-KOOPANHATHOrO
OTCNEXKMBAHWUA MNONIOKEHNA B
NPOCTPaHCTBE;

TEXHOI0rMA NONHOM KOMNEHCALMM Nara
(anti-latency): usobparkeHne fONKHO
BbIBOAUTLCA ANA TOYEK, B KOTOPbIX
OKaXKyTCA NEBbIA M NPaBbl rnasa
No/ib30BaTeNA Yepes Bpems, KoTopoe
OOMIXKHO NPONTM C MOMEHTA Havana
onpeaeneHUA MecToMNoNOMKEHWA rnas3
Mo/Ib30BaTENA 4O MOMEHTA OKOHYAHUA
BbIBOAA M30bparkeHus.;

NAowWanb OTCAEXKMBaAHUA NONb30BaTeNEN
— He meHee 16 KB. m;

KOJIMYeCTBO No/sb30oBaTeNIen — He meHee 3

yen.

TpeboBaHUA K cUCTEME OTCNIEXKMUBAHMUA
NONOXKEeHMWA Nob30BaTeNe (TPEKUHTa):
TUM CUCTEMbI OTCAEXKMBAHMA: 6-
KOOPAMHATHAA CUCTEMA OTCIEKUBAHUSA;
obwuii BEC 04HOr0 YCTPOMCTBA TPEKMHra
— He 6onee 20T;

TEXHOIOMMA: ONTUKO-UHEPLIMANBHDI
TPEKMHT, aKTUBHbIE MapKepbl,
paboTatowme B MHpPaKpacHOM
AManasoHe;

yron o63opa onTMYeCcKon cucTemMbl — He
meHee 230 rpasycos;

BPEMSA OTK/IMKA CUCTEMbI TPEKUHIA — He
6onee 2 mc;

pa3smeLleHne CEHCOPOB: Ha 06beKTe
OTCNEXMBAHUSA;

CEHCOopbl, UCNO/Ib3yeMble A
OTCNEKMBAHUA LLNEMOB BUPTYaIbHOM
pPeanbHOCTU U ANA OTCNEKMBAHUA
ABUXKEHUI pyK NoAb30BaTeNEN, [OMKHbI
6bITb UAEHTUYHBIMU U
B3aMMO3aMeHAEMbIMU;

pa3smeLLeHne aKTUBHbIX MAapKepPOB:
Hano/bHOE;

Komnn.
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BCE KOMMOHEHTbI CUCTEMbI TPEKMHTA
OOJIXKHbI MOHTMPOBATLCSA Ha non, 6e3
HeobX0AMMOCTM NOTONOYHOr0/HAaCTEHHOIO
MOHTaXa;

Ha/IMYMe CEHCOPOB B COCTaBE eANHOro
YCTPOWCTBA TPEKMHTA: aKceepomeTp,
rMPOCKON, ONTUYECKUIA CEHCOP;

4acToTa OTCNEXKMBAHMA NONOXKEHUSA
no/sib3oBaTens:

- aKcenepomeTp: He meHee 2000
BbI6GOPOK/C;

- rmpockon: He meHee 2000 BbIGOPOK/C;

- ONTUYECKUI ceHCop: He meHee 60
BbIGOPOK/C;

NOrpPeLHOCTb OTCAEKNBAHMA NOOKEHUSA
Nno/ib30BaTe/NA B NPOCTPAHCTBE Ha
naowaam 6 m x 6 m — He 6onee 10 mm;
MWUHUNMaAJIbHOE KONNYeCcTBO
no/sib3oBaTesneit, noaaepxmnsaemoe
CUCTEMOM TPEKMHTA, He meHee 3 yen.

TpeboBaHUSA K NOKa3aTeNAM XpaHeHUs,
TPAHCMOPTUPOBKN U HACTPOMKM:

BPeMsA Mo/IHOro pa3BEPTbIBAHUA U
HaCTPOMKM CUCTEMbI /18 NoWaam
oTcexunBaHua 16 KB. m —He 6onee 90
MWH;

HeobxoaAMMOCTb Ka/IMbpPOBKM B NpoLiecce
3Kcn/lyaTaumm — OTCYyTCTBYET;

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

TpeboBaHMA K cnocobam ynpaBaeHus
WHTEPAKTMBHbLIMU MOAENAMMU:
noAfeprKKa 6-KoopaNHATHOro
OTC/IEXKMBAHWA MONOKEHUA YNPABAAIOLLMX
YCTPOMCTB B NPOCTPAHCTBE.

TpeboBaHMA K TPOrpammHoOMy
obecneyeHuto:

NoALEePKKa CUCTEMOM TPEKUHTA
onepaumoHHbIx cuctem: Windows,
Android;

npeaocTaBieHne HeOrPaHUYEHHOM No
BPEMEHW UCMNOb30BaHMA MPOCTOM
(HeMckNUNTENBHOW) IULLEH3UM HA
KOMMepYEeCcKoe UCMob3oBaHUE
nporpammHoro obecneyeHnn cUcTemMbl
TpeKuHra Ha oamH wnem c OC Android
(6eccpouHas nMueHsma) — 3 wr.

O6wume TpeboBaHuA:

Hasnume MobubHbIX LWAEMOB
BMPTYanbHOW peanbHocTn Oculus Go naum
aHanor — 3 Wwr.;

Ha/ZiMume KOMMIEKTa NPOBOAOB U
3apAAHbIX YyCTponCTB Ansa 6ecnepeboiiHomn
paboTbl.
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2.9.

MO ona 06paboTKM U30bparkeHul n
onpeaeneHns Gopmbl, pasmepos,
NONOMKEHUA U UHbIX XapPaKTEPUCTUK
06BEKTOB Ha NJIOCKOCTU WU B

NPOCTPaHCTBe.
doTorpammeTtpuyeckoe MO WwT.

2.10.

KomnaKTHbI KBaApOKoNTep ¢ TPEXOCEBbIM
cTabunmsatopom, Kamepoit 4K,

MaKCMMaIbHOW Ja/IbHOCTbIO Nepesayun He
KsagpokonTtep Mavic Air meHee 6 KMm. LT,

2.11.

KBagpokonTep ¢ KamepoW, Bec He bonee
100 r 8 cbope c nponennepom 1 Kamepoit;
ONTUYECKUM AaT4YUK onpeaeneHnA
no3nunm — Hannvue,

BO3MOHOCTb YA3/IEHHOTO

Ksagpokontep DJI Tello NPOrpaMMMUpPOBaHNA — HaAU4me. WwT.

3 | MepgmasoHa

3.1 | ®oToannapaT c obbeKTMBOM Konunuyectso apdeKTUBHbIX NUKcene — He .
meHee 20 MAH.
3.2 | Bugeokamepa MnaHwert (ana obecneyeHus WT.
COBMECTMMOCTU C N 2.3.6) C NpUMEPHbIMMU
XapaKTepucTuKamm:

AuaroHanb/paspelleHne: He meHee
2048x1536 nuKceneit;

[OMaroHanb sKpaHa: He meHee 9.7";
BCTpoeHHan namaTb (ROM): He meHee 32
I'b;

paspelueHne poTokamepbl: He MeHee 8
Mn;

Bec: He bonee 510T;

BblcOTa: He 6osiee 250 mm.

3.3 | KapTta namaTtun gna 06bEM NamATM — He MeHee 64 6, Knacc wT.
doToannapara/Bmaeokamepbl He Huxe 10.
34 | Wratue MaKcrmasibHas HarpysKa: He bonee 5 Kr; WwT.
MaKCMMabHaA BbICOTA CbEMKMU: HE MeHee
148 cm

4.2.5. VudpopMallmOHHO-METOANYECKHUE YCIOBUS peaau3alii OCHOBHOW 0O0pa3oBaTelbHOM

MIPOrpaMMbl OCHOBHOTO O0IIEero 00pa3oBaHus (CMHCOK BHEUIHUX METOJ. MaTepuasoB) (CCHUIKU

Ha J0II. MaTCpHaJIbl — IIPOIINCBIBACM B Keﬁcax)

CHHcoK HCTOYHUKOB JINTCPATYPHI:

1. AnmazoB, W.B. COopHHUK  KOHTPOINBHBIX  BONPOCOB MO  JUCHUIUIMHAM
«AspodoTtorpadusy, «AdpochEMKa», «AIPOKOCMHUECKHE METOIbl ChéMOK» / U.B.
AmmazoB, A.E. AnreimoB, M.H. CeBactbsnoBa, A.®. Crenenko — M.: wusm.
MUWUT AuK, 2006. — 35 c.
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10.

11.

12.

13.

14.

15.
16.
17.

baepa, E.}O. O06mue Bompockl MPOSKTHPOBAHKS M COCTABJICHUS KapT VIS CTYICHTOB
cermanbaoctn  «Kaprorpadgus u reomndopmaruka» / E.JO. baeea — M.: wm3n.
MUUT AuK, 2014. — 48 c.

Makapenko, A.A. YueOHOe mocoOue Mo KypCcOBOMY IMPOCKTHPOBAHUIO IO KYypCy
«Obmereorpaduyeckue kapte» /  A.A. Maxkapenko, B.C. MowuceeBa, A.JL.
CrenanueHko mnoj obmed penakuumed Makapenko A.A. — M.: uzg. MUUT'AuK,
2014. — 55 c.

Bepemaxka, T.B. Mertoanueckoe mocodue 1mo MCHoIb30BaHUIO TOTIOTPAQHUECKIX KapT
JUISL OLIEHKH 3KoJjorudeckoro cocrosiuust repputopun / T.B. Bepermaka, Kagaes I'.A.
— M.: m3g. MUUT AuK, 2013. — 65 c.

Penpko, A.B. dororpaduueckue mporeccsl perucrpanuu uHGopMmarmu /  A.B.
Penpko, Koucrantunosa E.B. — CII0.: u3x. IIOJIMTEXHUKA, 2005. — 570 c.
KocunoB, A.I'. Teopus u mnpaktuka 1UdpoBoii 00pabOTKM H300paKEHUM.
JlucTaHIIMOHHOE 30HIMpPOBaHHE U Teorpaduyeckue HHPOPMAIIMOHHBIE CHCTEMBI.
VYyebnoe nmocodue / A.I'. Kocunos, UK. Jlypse nox pea. A.M.bepasiata — M.: uzn.
Hayunsrit mup, 2003. — 168 c.

PannonokanmoHHsle  CHUCTEMBI  BO3AYIIHOM  pa3BeAkH,  JemudpupoBaHUE
PaIroJIOKAIIMOHHBIX M300pakenwii / oy pen. [lIkonsHoro JILA. — u3a. BBUA um.
npo¢. H.E. Xykosckoro, 2008. — 530 c.

Kuenxko, FO.I1. OCHOBBI KOCMHUYECKOTO TIPUPOJOBEACHUS: YIeOHUK it By30B / FO.IT.
Kuenko — M.: uzn. Kaprreouentp — I'eonesuzmar, 1999. — 285 c.

NBano, H.M. bammcrtuka W HaBUranus KOCMHYECKHX ammaparoB: YYEOHWK I
BY30B — 2-¢ u31., nepepad. u gomn. / H.M.UBanos, JI.H. JIsicerxko — M.: m3a. Jpoda,
2004. — 544 c.

Bepemaka, T.B. Meroandeckoe mocoOue 1o Kypcy «IKOJOTHYECKOE
kaprorpadupoBanue» (1adoparopusie padotsl) / T.B. Bepemakosa, 1.E. Kypbarosa
— M.: u3g. MUUT'AuK, 2012. — 29 c.

NpanoB, A.I'. Meroauueckue yka3aHusi MO BBIIIOJHEHUIO JIAOOPATOPHBIX pabOT Mo
mucuumube «udposas kaprorpadus». s cryneHToB 3 Kypca MO HamnpaBlIeHHUIO
noaroroBku «Kaprorpadust u reoundopmaruka» / A.I'. UBanos, C.A. Kpsuios, I'.1.
3arpedbun — M.: uzn. MUNT'AuK, 2012. — 40 c.

WBanoB, A.I'. Atnac kaprorpa@uueckux TMPOEKIUNH Ha KPYIMHBIE PErHOHBI
Poccuiickoit ®enepanuu: yuebHo-Harsanoe usnanue / A.I'. sanos, I'.11. 3arpebun
— M.: u3n. MUUT'AuK, 2012. — 19 c.

[Terenun, A. 3D-monenupoBanue B SketchUp 2015 — oT mpocToro x CloKHOMY.
Camoyunrtens / A. Ilerenun — uzn. MK Ilpecc, 2015. — 370 c., ISBN: 978-5-
97060-290-4.

beictpoB, A.}O. [IlpumeHeHue reonH()OPMAIIMOHHBIX TEXHOJOTHH B
JOTIOTHUTEIFHOM MIKOJIBHOM oOpa3oBaHuu. B cOopHuKe: DKONOTHs. DKOHOMHKA.
WNndopmaruka / A.JO. Bbeictpos, I.C. JIyouun, C.C. I'py3nes, M.B. Aunpees, /1.0.
Hpeira, ®@.B. llkypos, }0.B. KonocoB — PoctoB-Ha-/lony, 2016. — C. 42-47.

GISGeo — http://gisgeo.org/.

I'C-Accommaruu — http://gisa.ru/.

GIS-Lab — http://gis-lab.info/.
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18. [Topran BHE3EMHBIX JAHHBIX —
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'eokBaHTYyM TYNKHT. MeTOIMYECKUN
uHcTpyMeHTapuii HactaBHuka / A.}O. BeictpoB, — Mocksa, 2019. — 122 c., ISBN

978-5-9909769-6-2.
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