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1. IlosicHuTEILHAA 3aIMCKA

AKTYaJIbHOCTB: CETOJHS T€OMH()OPMALMOHHBIE TEXHOJOTUU CTaIH HEOTHEMJIEMOH YacThIO
Halled U3HHU, JO00W COBPEMEHHBIM YEJIOBEK I0JIb3YeTCS HaBUTALMOHHBIMU CEpBHCaMU,
MPWIOKEHUSMU JUIsl MOHUTOPUHIA OOILECTBEHHOTO TPAHCIOpPTa M MHOTHUMH JIPYIrUMU
CEpBHCAMHU, CBS3aHHBIMU C KapTaMU. DTU TEXHOJOTUU UCHOJB3YIOTCS B COBEPLICHHO PA3JIMYHBIX
cdepax, HaUMHAS OT PEarPOBaHUS MPH YPE3BBIYANHBIX CHUTYAIIUSAX U 3aKAaHYMBAsi MAPKETHHIOM.
Kypc «l'eonHpopmManioHHble TEXHOJOTMM» TMO3BOJSET C(HOPMUPOBATH y OOYydarOLIUXCS
YCTOWYMBYIO CBSI3b MEXAY MH(DOPMAIIMOHHBIM U TEXHOJOTHUYECKUM HallpaBJIEHUSMU Ha OCHOBE
peaJIbHbIX MPOCTPAHCTBEHHBIX IAHHBIX, TAKUX Kak a’dpo(oTochEMKa, KOCMHUYECKas CbhbEMKa,
BEKTOPHBIE KapThl U Ap. ITO MO3BOJUT OOYYarOMIMMCS IMOJIyYUTh 3HAHUS M0 HCHOJIb30BAaHUIO
reonH()OPMAIIMOHHBIX HMHCTPYMEHTOB M NPOCTPAHCTBEHHBIX JAHHBIX [UIS TOHUMaHUS U
U3Y4YEHHUSI OCHOB YCTPOMCTBA OKpYXKAIOUIETO MHpa M MPUPOAHBIX sBIeHHH. OOyuaromiuecs
CMOTYT peaJin30BbIBATh KOMaHIHbIE MPOEKThl B cdepe HCCIEA0BaHUS OKPYKAIOIIEro MHpA,
HayaTh MCIOJIb30BaTh B IOBCETHEBHOM KU3HU HABUTAIIMOHHBIE CEPBUCHI, KOCMUYECKHUE CHUMKH,
ANIEKTPOHHBIE KapThl, COOMPATh JaHHBbIE 00 OOBEKTAaX HA MECTHOCTH, co31aaBaTh 3D-00BEKTHI

MECTHOCTH (KaK OTIeIbHBIC 3[aHM, TaK U IIEJIbIe TOPOJIa) U MHOTOE JPYTroe.

Kaaccndukanus nporpaMmbl: TEXHUYECKAS.

HanpaBiennocTs  o0pa3oBaTe/ibHOM  mporpamMMmbl:  0o0pa3oBaTelbHas  MporpaMmma
«["eonH(opMaIIOHHBIE TEXHOJIOTHW» SABIAETCS 00IIe00pa30BaTENbHON MPOrpaMMOMN IO

HpeﬂMeTHOﬁ obOmactu «TexHOIOTHsY.
q)yHKIII/IOHa.TILHOQ npeaHasHaAYCHUE MPOrpaMMbl: IPOCKTHAA.

®opMa OpraHu3aluM: rpynnoBas.

AKTYaJIbHOCTDb M OTJINYHMTEJbHbIC 0COOCHHOCTH NMPOIrPaMMbl



HoBu3Ha mporpamMmbl 3aKiIOuaeTcs B CO3/IaHMHM YHUKAIbHON 00pa3oBaTelIbHON Cpelbl,
(opMuUpyIOLIEH MPOEKTHOE MBILIUICHHE 00YyJaIOIMUXCS 32 CYET TPAHCISAIUH POEKTHOTO criocoba

JEATEIbHOCTH B PAMKaxX PELICHHSI KOHKPETHBIX MPOOJIEMHBIX CUTYAIUH.

AKTyanbHOCTH MPOTpaMMBbl OOYCIIOBJICHA TEM, YTO paboTa HaJ 33/]a4aMU B PaMKax MPOEKTHOM
NeATeNbHOCTH (DOPMUPYET HOBBIN THIT OTHOIICHUSI B PaMKaxX CHCTEMBI «IIpUpPOAa — OOLIECTBO
— YEJIOBEK — TEXHOJIOTUN», ONPEACIAIOUUN 00s3aTEIbHOCTh JKOJIOIMUECKON HOPMHPOBKHU
[P OpraHu3aluM JI000N NESATENIbHOCTH, YTO SBJSETCS HEPBBIM IIAroM K (opMHUpPOBaHUIO

«IMOKOJICHUA pa3BUTUSA, ABJIAIOIICTOCS TPCHAOM pa3sBUTUSA COBPEMCHHOI'O 06HI€CTB21.

[Iporpamma mnpeamnonaraer GopMUpPOBaHUE y OOYyYarOIIMXCS MPEICTABICHUNA O TEHACHUHUAX B
pa3BUTHHU TeXHUYECKOU cheprl. HOBBIN TEXHO-TIPOMBIIIICHHBIN YKIIaJl HE MOKET OBITh MOJIOKEH
B (opMmaT oOlIecTBa pa3BUTHUS TOJBKO Ha OCHOBAHWM HOBU3HBI (DU3MUECKUX MPUHIIUIIOB, HOBBIX
TEXHUYECKUX PEHICHUH W KJIACTEPHBIX CXEM B3aMMOJICHCTBUS HA MOCTUHAYCTPUAIBHOM JTalle
pa3BUTUS COLIMYMa, a WJEs pa3BUTHUs OOIIECTBa HEMPEIOXKHO BKIIOYAET B ceOs TEHAEHLUIO K
OOpEeTeHHIO COHAIPAaBICHHOCTH AHTPOINOIEHHBIX (PAKTOPOB, 3aKOHOB DPa3BUTHS Ouochepsl u

KYJIbTYPHOI'O Pa3BUTHS.

[legarornueckas 11€1€c000pa3HOCTh 3TOI MPOrpaMMBI 3aKIIOYAETCs B TOM, YTO OHa SIBISETCS
L[EJIOCTHOM U HETIPEPHIBHOM B TEUEHHUE BCETO IMpoliecca 00y4eHUs U MO3BOJISET 00ydaroneMycs
mar 3a IIaroM packpbiBaTh B ce0e TBOpPYECKHE BO3MOXHOCTH M CaMOpPEaIN30BBIBATHCS B
COBpPEMEHHOM Mupe. B mpoliecce u3ydeHHs OKpYXKalOLIero Mupa OOydaromuecs MMoaydatr

JIOTIOTHUTEbHOE 00pa3oBaHue B 00J1aCTH MHPOPMATUKH, reorpaduu, MaTeMaTUKH U (PU3UKU.

OTn4uTeNbHONH 0COOCHHOCTHIO JAHHOW MPOTPaMMBbI OT YK€ CYIIECTBYIOIUX 00pa30BaTEIbHBIX
nmporpaMM  sIBJISIeTCss €€ HaNpaBJIGHHOCTh Ha pa3BUTHE OOYYArONIUMXCS B TMPOEKTHOU
nesaTesbHOCTH coBpeMeHHbIMU MeTogukamu TPU3 u SCRUM ¢ moMomnipi0 COBPEMEHHBIX

TEXHOJIOTUH U O60py,I[OBaHI/I$I.

Bo3pacr ob0yuarwmmxcsi:o0yJaromuecs 7 Ki1accoB.
Cpoku peaau3anuyu NporpamMmsl: 68 4acos.
HamosinsiemocTs rpynm: 15 yenosex.

Pe:xum 3ansiTuii: mo 2 AKaJICMHNYCCKHX Jaca B HCACIIO.

DopMbl 3aHATHIA:



- paboTa HaJ pemeHueM KeHCoB;

- 1a00PaTOPHO-TIPAKTUYECKUE PAOOTHI;
- JICKITHH;

- MacTep-KJIacchl;

- 3aHATUA-COPCBHOBAHMA,

- 9KCKYpCHH;

- IIPOEKTHBIE CECCUMU.

MeTOI[l)I, HCII0JIB3YEMbIC HA 3AHATUAX:

MpaKTH4ecKue (ynpaxHeHUs], 3a]1a4n);
CIIOBECHBIE (paccka3, becea, MHCTPYKTaX, YTEHHE CIIPABOYHOM JIUTEpaTyphl);
HarJiggHble (AeMOHCTpalus MyIbTUMEIMHHBIX Tpe3eHTauui, pororpadun);

npoOseMHble (METOABI TPOOIEMHOTO HW3JIOKEHHS) — OOyJaromuMcest TaéTcsi 4YacThb

T'OTOBOI'O 3HAHMUA,

IBPUCTHYECKUE (JACTHYHO-TIOMCKOBBIC) — OOYUYaIOIIMMCSl TIPEIOCTaBIsACTCS OOJIbIast

BO3MOXHOCTh BIOOpa BapHAHTOB;

HCCIIEeI0BATENIbCKHE — 00YUYaIoIIMecs: CaMu OTKPBIBAIOT U UCCIIENYIOT 3HAHUS;
WUTIOCTPATUBHO-00bSACHUTENBHEIE;
PEnpOIYKTUBHBIE;

KOHKPCTHBIC u a6CTpaKTHI)IC, CHHTE3 u aHaJIu3, CpaBHCHHEC, O606I_HCHI/IC,

a6CTpaerOBaHHe, KJ'IaCCI/I(l)I/IKaHI/IH, cucremMarusanus, T. €. MCETOJbl KaK MBICIHUTCIIbHBIC

OIICpalu;

Heasn:

HUHAYKTUBHBIC, ICAYKTHBHBIC.

1.1.1. Henmn u 3amaun peanu3ani OCHOBHOM 00pa3zoBaTelbHON HpPOTpamMMBbl

OCHOBHOTO 00111er0 00pa30BaHus

BOBJICUCHUC 06yqa101u1/1xc;1 B TPOCKTHYIO JOCATCIBbHOCTD, pa3pa60TKa HAay4YHO-

HCCICAOBATCIBCKUX U NMHXKCHCPHLIX ITPOCKTOB.



3agaun:

obyuarowue:

. npuoOpeTeHne u yriryoIeHrne 3HaHUi OCHOB NMPOEKTUPOBAHUS U YIPABJICHUS IPOCKTAMU;
. 03HAKOMJICHHE C METOJJaMH U puéMaMu cOopa 1 aHalu3a HHPOPMaIIH;

. oOyueHue MpOBENIECHUIO0 UCCIIEI0BAaHNM, MPE3EHTAUA U MEKIIPEAMETHON MO3UIIMOHHOM
KOMMYHHUKaIWH;

. oOyueHue paboTe Ha CIEeNUATU3UPOBAHHOM 000PYJOBaHUM U B IPOIPaMMHBIX Cpeaax;

. 3HAKOMCTBO C  XapJA-KOMIETEHUUSIMU (T€OMHPOPMAIMOHHBIMH), TO3BOJSIOLIUMU

IMPUMCHATb TCOPCTUUYCCKHUEC 3HAHUA Ha IIPAKTUKE B COOTBECTCTBHMU C COBPEMCHHBLIM YPOBHEM

Pa3BUTHS TEXHOJIOTUH.

passusarowjue:.

. (dhopMHpoBaHHE HHTEPECAa K OCHOBAM M300peTaTeNIbCKON AesITENbHOCTH;

. pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEN M KPEaTUBHOTO MBIILICHUS;

. npuodpeTeHne onbiTa ucnoias3oBanus TPU3 npu popmupoBannn coOCTBEHHBIX UIEH U
peLICHUI;

. (¢bopMupoBaHHE TOHUMAHHUS MPAMONM U OOpaTHON CBSI3W MPOEKTa U Cpelbl €ero

pcainsanuun, 3aJ10KEHUE OCHOB COHHaHBHOﬁ H DKOJIOTHYECKOM OTBETCTBCHHOCTH,
® Pa3BUTHUEC I'COMMPOCTPAHCTBECHHOI'O MBIIJICHUS,

® Pa3BHUTHUC CO(bT-KOMHeTeHHHﬁ, HCO6XOI[I/IMBIX JIIA YCHGMHOﬁ pa6OTLI BHC 3aBHCHMOCTHU

OT BeIOpaHHOM mpodeccru.

eocnumamellbHble.
° (I)OpMI/IpOBaHI/IC MMPOCKTHOI'O MUPOBO33PCHHUA U TBOPUYCCKOI'O MBIIIJICHUS,
° (I)OpMI/IpOBaHI/IC MHPOBO33pCHUA TI0 KOMIUIEKCHON OIIEHKE OKpyXxaromero mwupa,

HaHpaBHCHHOﬁ Ha €TI0 MMO3UTHUBHOC U3MCHCHUC,

° BOCIUTAaHHE COOCTBEHHOMU no3unuu 10 OTHOWICHUIO K JACATCIBHOCTH W YMCHUC

COMOCTABIIATH €€ C APYruMH NO3ULUAMU B KOHCTPYKTUBHOM JJUAJIOTEC;



. BOCIIUTaHHUE KYJIbTYpPbl padOThI B KOMaHJIE.

1.1.2. [IpuHuunel 1 noaxoapl K (GopMHpPOBaHHMIO OOPa30BATEIBLHOM IMPOrPAMMBI

OCHOBHOTO 00111er0 00pa3oBaHMs
[Iporpamma peanusyercs:

- B HENPEPBHIBHO-00pa30BaTENbHON EATEIIbHOCTH, COBMECTHON JEATENILHOCTH, OCYIIECTBIIIEMOI
B XOJ€ PEKHMHBIX MOMEHTOB, IJe OOy4yaroUIMICS OCBAauMBaET, 3aKpEIUIIeT M anpoOupyer

IMOJIYYCHHBIC YMCHU A,

- B CaMOCTOSITEJIbHOW JCSITEIBPHOCTH OOYYAIOIIUXCS, T/e OOYyJarolIuics MOXET BbIOpaTh
NESTEPHOCTh TI0 HMHTEpecaM, B3aWMOJICHCTBOBATH CO CBEPCTHUKAMU Ha PaBHOIPABHBIX

MTO3UIINSAX, PEIATh MPOOJIIEMHBIE CUTYaIlUH | JIP.;

- BO B3aUMOJIEHICTBUHU C CEMBSIMU JETEM.

[IporpamMma MOKeT KOPPEKTUPOBATHCS B CBSI3U C N3MEHEHUSMU:
- HOpPMATHUBHO-TIPABOBOM 0a3bl IOMIKOJIBHOTO 00pa30BaHU;

- BUJIOBOM CTPYKTYpBI TPYIIIL;

- 00pa3oBaTeILHOIO 3aMpoca PoIUTeNeH.

[Toaxobl kK GOPMUPOBAHUIO ITPOTPAMMBI:

- JluyHOCTHO-OpUEHTUpPOBaHHBIM. Opranuzanus 00pa30BaTENBHOTO TIpollecca € Y4ETOM
[JIaBHOTO KpuTepus 3(p(HEeKTHBHOCTH 00Yy4aromerocs — ero JUYHOCTU. MeXaHu3M — CO3JaHue
YCIOBUUM JI1 pa3BUTUS JMYHOCTH Ha OCHOBE H3YUEHHUs CIOCOOHOCTEW OOydaromierocsi, €ro

HUHTEPCCOB, CKJIOHHOCTEH.

- I[CHTGHLHOCTHLIﬁ. OpFaHI/I3aI_II/I$I JACATCIIBHOCTH B O6IJ.[€M KOHTCKCTC O6pa3OBaTeJ'H>HOFO

mpornecca.

- HCHHOCTHLIﬁ. OpraHnsauHs[ pa3BUTUA HW BOCIIUTAHHUA Ha OCHOBC O6H.I€“I€J'IOBC‘-ICCKI/IX

HCHHOCTCﬁ, a TaKKC 3TUYCCKUX, HPABCTBCHHBIX U T. 1.



- KowmnerentHocTHbIH. ®DOpMHpOBaHHWE TOTOBHOCTH OOYYAarOIIMXCS  CaMOCTOSITEIIHHO

HeﬁCTBOBaTb B XOJIC PCIICHUA aKTYaJIbHBIX 3a1a4.

- CucremHbIi. MeTO0IOTMYECKOE HAIPaBJICHUE, B OCHOBE KOTOPOIO JIGKHUT PACCMOTPEHUE
00y4aromerocsi Kak IeJOCTHONO MHOXECTBA DJIEMCHTOB M3 OTHOIICHHWN M Pa3IMYHBIX CBS3EH

MCXKIY HUMHU.

- Jduanornueckuii. Opranusanus npouecca ¢ y4éToM NPUHLHUIA UAN0ra, CyObeKT-CyObEKTHBIX

OTHOIIIEHUI.

- IIpoGnemubiii. PopMuUpoBaHHE MPOrpaMMbl C MO3MLIMA KOMIUIEKCHOTO M MOJIYJIBHOTO
Mpe/ICTaBIeHUs] €€ CTPYKTYpbl KaK CHUCTEMbl MOAIpPOrpaMM MO oOpa3oBaTeNbHBIM 00JacTIM U

JCTCKHM BHUJaM JACATCIBbHOCTH, CHOC06CTBYIOHII/IM LECJICBBIM OPHUCHTUPAM PAa3BUTHA.

- Kyneryponorudeckuii. Opranuzamusi mpoiecca ¢ y4éToM MOTEHIIHala KylIbTypocooOpa3HOTO

COJCPpIKaHUA AOMIKOJIBbHOI'O 06p330BaHI/I$I.

1.2. Ilnanupyembie pe3ynbTaThl OCBOSHHS OOYYaIOUIMMHCS OCHOBHOM 0Opa3oBaTelbHOM
MporpaMMbl OCHOBHOTO 0011ero oOpa3zoBaHus (00s13aTe€ILHO MPOBEPUTH pa3OMEHUE IO

JUYHOCTHBIM, IIPEJAMETHBIM M T. II.)
1.2.1. OOmue Hoa0XeHUs

[Iporpamma naér oOyyarommmcsT BO3MOKHOCTb IOTPY3UThCS BO BCE MHOrooOpasue
MPOCTPAHCTBEHHBIX  (TeOMH(GOpPMAIMOHHBIX)  TexHojorui.  Ilporpamma  3HaKOMHT
oOyuaronuxcs ¢ reouH(GpOPMAIIMOHHBIMUA CUCTEMAMH U C Pa3IMYHBIMU BUJAMU T'€0/IaHHBIX,
MO3BOJISIET TOJMYYUTh 0a30Bble KOMIIETEHIIMM MO cOOpY MaHHBIX U OCBOUTH MEPBUYHBIC
HaBBIKU pabOTHI ¢ JaHHBIMU. [loydyeHHBIE KOMITETEHITMH M 3HAHUS TO3BOJIAT 00yJatoIUMCs
MPUMEHUTh UX TIOYTH B JIIOOOM HaIpaBJICHHH COBPEMEHHOTro pbiHKa. OCBOUB MpOTpammy,
oOyuaroniuecss CMOTYT BbIOpaTh HamOOJee HHTEPECHYI0 [UIsi HHUX TEXHOJIOTHYECKYIO

HaMpaBJICHHOCTh, KOTOPOW OHU OyIyT 00y4yaThcs B paMKax yriyOIE€HHOTO MOJTYIIS.



[Iporpamma 3aTparuBaeT Takue TeMbl, Kak: «OCHOBBI pabOTHl C MPOCTPAHCTBEHHBIMU
JTAHHBIMUY, «OpHueHTHpOBaHUE Ha  MECTHOCTHY, «OCHOBBI dortorpaduny,
«CamMocTosTenbHBIH  cOOp  JaHHBIX», <«3D-MomenupoBaHHE MECTHOCTH M OOBEKTOB
MecTHOCTHY, «l'eomHpopmanonnslie cuctemsl (I'MC)», «Busyanuszanus v npeacraBicHUe

PE3yJIbTaTOB.

B ocHOBe pa3paboTaHHOW MPOrpaMMBI JIGKUT METOIUYECKH WHCTPYMEHTAPHA
denepanpHoro ThHIOTOpa bhicTpoBa AHTOHa IOpheBnya «CeTh JETCKHX TEXHOMAPKOB

“KBantopuym”. BBOIHBII MOIYIIbY.

IIporpamMma oOpueHTHpPOBaHa Ha JIONOJIHUTEIbHOE 00pa3oBaHHE OOy4aroIUXCs

IIKOJIBHOTO BO3pacTa 7 Kiacca.
MakcumanbHOE KOJIMYECTBO O0YUaIOIMMUXCs B TpyIine — 15 4enoBexk.
1.2.2. CrpykTypa IIaHHPYEMBIX pE3yIbTaTOB

[InanupyeMbple pe3yabTaThl OMHUPAIOTCS HA BEAYIIWE II€JIEBbIE YCTAHOBKH, OTPAXKAIONINe
OCHOBHOM, CYIIHOCTHBIM BKJIAJ KaXKIOW H3y4yaeMoil MporpaMMbl B pPa3BUTHE JMYHOCTH,

00yJaroIMXxcsi, iX COCOOHOCTEH.
B cTpyKType iiaHupyeMbIX pe3yIbTaTOB BBIICISIIOTCS CIIEAYIOIINE TPYIIIIHL:

1. JluuHoCTHBIE pE3yabTaThl OCBOCHHMS OCHOBHOM 00pa30BaTENbHOM  IMPOTrPaAMMBI

IIpEACTAaBJICHBI B COOTBETCTBHUU C rpynnoﬁ JIMIYHOCTHBIX PE3YJIbTATOB.

2. MeranpenMeTHble pe3yibTaTbl OCBOCHHS OCHOBHOW 00pa3oBaTelIbHON MpOrpaMMbl

IpEACTAaBJICHBI B COOTBETCTBHUH C IMMOATPYIIIIaMHU YHUBCPCAJIbHBIX y‘Ie6HBIX HeﬁCTBHﬁ.

3. IlpeamerHble pe3yiabTaTbl OCBOCHHMS OCHOBHOM  00pa3oBaTeIbHONW  MPOTpaMMbl

IIPEJCTABICHBI B COOTBETCTBUHU C IPYNIIaMU PE3yJIbTaTOB y4eOHOro MpeaMera.
1.2.3. JInyHOCTHBIE PE3YABTATHI
IIpoepammmusie mpebosanus K ypoGHIo GOCHUMAHHOCIU (TUYHOCHbIE Pe3YIbIMambl):

- C(I)OpMI/IpOBaHHOCTB BHYTpeHHeI\/’I IMO3HUITNH o6yqa10meroc;1, OMOIMOHAJIBHO -IIOJIOKHUTCIIbHOC

OTHOIICHHC 06yqa101ueroc;1 K HIKOJIC, OpUCHTALMA HAa ITIO3HAHUEC HOBOTI'O,

— OpUCHTALUA HAa 06pa3eu MOBCACHUA «XOPOUICT'O YUYCHHUKA»



— c(opMHUPOBAaHHOCTH CaMOOIICHKH, BKJIIOYasi OCO3HAHHME CBOMX BO3MOXKHOCTEH B YYEHUH,
CIOCOOHOCTH a/IeKBATHO CYAWTh O MPHYMHAX CBOETO YCIIeXa/Heyclexa B YUYEHHH; yMEHHE

BHJIETh CBOM JJOCTOMHCTBA U HEJIOCTATKH, YBAXKATh c€0s 1 BEPUTH B yCIIEX;
— c(OPMUPOBAHHOCTH MOTHBAITUH K YICOHOU JIEATEIBHOCTH;

— 3HAHHWE MOpPAJbHBIX HOPM M CQOPMHUPOBAHHOCTb MOPAJIbHO-3TUYECKUX CYXICHU,
CIOCOOHOCTh K PEHICHUI0 MOPATBHBIX MPOOJIEM HAa OCHOBE KOOPAWHAIMH PA3THYHBIX TOYEK
3peHusi, CHOCOOHOCTh K OLIEHKE CBOMX IOCTYIKOB MU JEHCTBHI APYruX JIOJAEH C TOUKU 3pEHUs

coOI0ICHNS/HapyLIEHUS] MOPAIbHON HOPMBI.
IIpozpammmusie mpebosanus K ypoHio pa3eumusi:

— c(OpPMHUPOBAHHOCTh MPOCTPAHCTBEHHOTO MBINUJICHUS, YMEHHE BHUJETh OO0BEM B IIJIOCKUX

npeaMeTax;
— yMeH#e 00pabaThIBaTh M CUCTEMATH3UPOBATh OOJIBIIOE KOJTUYECTBO HHGOPMAIIHH;

— c(OpMUPOBAHHOCTh KPEATUBHOTO MBIIIJICHUS, TIOHUMAHUE MPUHIIMIIOB CO3JIaHUS HOBOTO
MPOJIYKTa;
— c(OPMUPOBAHHOCTH YCUTYMBOCTH, MHOT033JaYHOCTH;

- C(l)OpMI/IpOBaHHOCTI) CaMOCTOATCJIBHOI'O IIOJAXO0Ja K BBIIIOJHCHHIO PA3JIMYHBIX 3adad, YMCHUC

paboTaTh B KOMaH/ie, YMEHHE MPAaBUIIBLHO JIEIIETUPOBAThH 3a/Ja4u.
1.2.4. MetanpeaMeTHbIe pe3yJbTaThl

I'eorpadus

BbInycKHUK HAy4UTCS:

. BBIOMpaTh  HMCTOYHUKH  Teorpaduueckoii  umHpopManuu  (KapTorpadudeckue,
CTaTUCTHYECKHE, TEKCTOBBbIC, BHJICO- M (OTOM300paKCHUs, KOMIIBIOTEpHbIC 0a3bl IaHHBIX),

AJICKBATHBIC pCIIACMbIM 3a/laddM;

. OpUEHTUPOBAThCSI B UCTOYHHKAX reorpaduyeckoil mHpopmauuu (Kaprorpaduueckue,
CTaTUCTHYECKHE, TEKCTOBBIE, BHUJCO- U (POTOM300paKE€HUS, KOMIBIOTEpPHbIE 0a3bl JaHHBIX):
HaXOJUTh U U3BJEKaTh HEOOXOIUMYIO MH(POPMALIMIO; ONPEEATh U CPAaBHUBATh KAYECTBEHHBIE
U KOJMYECTBEHHbIE MOKa3aTeIH, XapaKTepu3yolue reorpaduyeckue 0ObeKThbl, MPOLECCH U
SBJICHUSI, UX TIOJIOKEHUE B MPOCTPAHCTBE MO TeorpapuyeckuM KapTaMm Pa3HOTO COJAEpKaHUs U

Apyrum NCTOYHUKAM, BBISBIIATH HEOOCTArOUYyIO, B3aMMO JOTIOJIHAIOITYHO W/MIH
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MIPOTUBOPEUUBYIO reorpapuueckyo HHPOPMAIUIO, PEJACTABICHHYIO B OJHOM I HECKOJIbKHUX

HCTOYHHUKAX;

. NOpeACTaBIATh B  pa3iuuHbiX (Gopmax (B BHUAEC KapThl, TaOmuIbl, rpaduka,
reorpapuuecKkoro OINUCaHHs) reorpaduuecKyro WHPOpMANH, HEOOXOAUMYIO ISl pEIIeHUs

Y9eOHBIX W MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4.
BrInyCKHUK TOJIy4UT BO3MOYKHOCTh HAYUUTHCS:
. MO/IETUPOBATH Treorpaduueckre OOBEKTHI U SBJICHUS;

. MPUBOJUTh HPHUMEPHl TMPAKTUYECKOTO HCIOIb30BaHUS Teorpapuueckux 3HaHUU B

Pa3IMYHbIX 00JACTSIX AEATEIbHOCTH.

Maremarnka

Craructuka u Teopus BEpOSATHOCTEN

BeinmyckHuK HayduTes:

. IIPECTaBIATh JaHHbIE B BUJIE TAOJIMILI, AUArpaMM;

. YUTaTh MH(POPMALHIO, IPEICTABICHHYIO B BU/IE TAOJIUIbI, AUATPAMMBI.

B noBceaHeBHOM KU3HU U NIPH U3YYCHUH IPYTUX IPEIMETOB BBIITYCKHUK CMOJKET:

. W3BJIEKaTh, UHTEPIPETUPOBATh U MpeoOpa3oBbIBaTh MH(OPMALINIO, MPEACTABICHHYIO B
TabJMIax U Ha AUarpaMMmax, OTPakalolllyl0 CBOMCTBA U XapaKTEPUCTUKU PeasbHBIX IPOLECCOB U

SIBJICHUH.

Harnsanas reomerpus
I'eomerpuueckue purypol
BbInyCKHUK Hay4YUTCS:

. ONepHpoBaTh Ha 0a30BOM YPOBHE MOHATUSAMU: (QUrypa, TOUYKA, OTPE3OK, Mpsmasi, Jyd,
JIOMaHasi, yroJl, MHOIOyTrOJIbHUK, TPEYTOJIbHUK U YeThIPEXYTOJbHUK, IPSIMOYTOJILHUK U KBaJparT,
OKPYXXHOCTb M KpYT, HPSMOYTOJIbHBIA Mapajuienenumnen, Kyo, map. M3oOpaxkaTs u3zydaemble

(GUrypsl OT PYKH M ¢ TOMOIBIO JIMHEHKH U UPKYJIS.
B noBceaHeBHOM KU3HU U NIPH U3YYEHUH IPYTHX IPEIMETOB BBIITYCKHUK CMOKET:
. pelaTh NpaKTHYECKUE 3a/1a41 C IPUMEHEHUEM MTPOCTEHUIINX CBOMCTB (PUTYD.

I/I3Mep CHHA W BBIYHMCIICHUA
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BeinnyckHHK Hay4duTes:

® BBIIIOJIHATE U3MCPCHUC JJIUH, paCCTOSIHI/II;'I, BCJIMYMH YIJIOB C IOMOIIBIO MHCTPYMCHTOB

JUJIS H3MepeHHﬁ JJIMH U yTJIOB.
duzuka
BeInyckHHK Hay4duTes:

. coOmoaTh MpaBmiIa OE30MAaCHOCTH M OXpaHbl TpyAa Ipu paboTe ¢ y4eOHBIM H

1abopaTopHBIM 000PYI0OBAaHUEM;

. MMOHUMAaTh MPUHILMIBI IEHCTBUS MAIllMH, TPUOOPOB U TEXHUYECKUX YCTPOWUCTB, YCIOBUS

X 0€30ITacHOI0 HCIIOJB30BaHUS B IIOBCEIHEBHON KU3HU;

. WCTIONh30BaTh TMPH BBHITIOJHEHWH YYEOHBIX 3a/1ad HAyYHO-TIOMYJSIPHYIO JIMTEPATYPy O

(bu3NyYecKuX SBJICHUSAX, CIIPABOYHbIE MaTEPHUAIIbI, PECYPChl HHTEPHETA.
Nudopmaruka
BbInmyckHUK HayduTCs:

. pasznuuaTh BHUJIbI HHPOPMAIUH IO CTIOc00aM €€ BOCTIPUATHS YEJIOBEKOM M IO Crocodam

eé MMpEACTABJICHUA Ha MAaTCPUAJIBHBIX HOCUTCIIAX,

. MPUBOJUTE TMpPUMEpPhl HH(MOPMALMOHHBIX MPOLECCOB (MPOLIECCOB, CBS3aHHBIX C

XpaHeHUeM, peoOpa3oBaHUeM U Nepeaadeil JaHHbBIX) B KUBOW MIPUPOJIE U TEXHUKE;

. knaccuduimponats cpeactsa KT B cOOTBETCTBHM ¢ KPYrOM BBITIOJIHSAEMBIX 3a/1a4.
Marematuueckue 0CHOBBI HHPOPMATHKU

BbIyCKHHUK TOTYYUT BO3MOKHOCTbD:

® IIO3HAKOMUTBCA C IIpUMCpaMH MATCMATHUYCCKUX Moneneﬁ U  HUCIOJBb30BAHHCM
KOMIIBKOTCPOB IIPHU UX aHAJIN3EC; TIOHATh CXOACTBA U PA3JINYIUA MCIKIAY MaTeMaTH4eCKOM MOJICJIBIO
00BEKTa M €ro HaTypHOﬁ MOJCIIbIO, MCKIAY MaTeMaTH4eCKON MOJEIbIO 0OBEKTa/IBIICHUS U

CIIOBECHBIM OITMCaHHUEM.
Hcnonp30BaHne NpOrpaMMHBIX CUCTEM U CEPBHCOB
BbImycKHUK Hay4uTCS:

. KJaccu(uupoBaTh (pailiibl Mo TUIY M MHBIM NapaMeTpam;
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. BBITIOJIHATH OCHOBHBIE omepanuu ¢ ¢aitnamu (co3naBaTh, COXpaHATh, PENAKTUPOBATH,

yIAIIATh, apXUBUPOBATH, «PACIIAKOBBIBATHY apXUBHBIE (DAIIIb).

BrinyckHuK oBiafieeT (Kak pe3yJabTaT IPUMEHEHUS IPOrPaMMHBIX CUCTEM U UHTEPHET-CEPBUCOB

B JIaHHOM Kypc€ U BO BCEM 00pa30oBaTeIbHOM IIpoliecce):

. HaBBIKAMH PAaOOTHI C KOMIIBIOTEPOM; 3HAHUSAMH, YMEHUSIMH M HaBBIKAMH, JIOCTATOYHBIMH
st paboTHl C PAa3IMYHBIMUA BHJIAMHU MPOTPAMMHBIX CHCTEM W HHTEPHET-CEpBUCOB ((aioBbIe
MEHEeUKEpBI, TEKCTOBBIE PEIAKTOPHI, AIEKTPOHHBIE TaONHUIBI, Opay3ephl, MIOMCKOBBIE CHCTEMBI,
CIIOBApH, AJIEKTPOHHbBIE SHIUKIIONEINN); YMEHUEM OMMCHIBATh pabOTy 3TUX CUCTEM U CEPBHUCOB

C UCIOJIb30BaHUEM COOTBETCTBYIOIIEH TEPMUHOJIOTUH;

. pa3aMYHbIMU (OpMaMM IMPEACTaBICHUS JAaHHBIX (TaOMUIBI, JUarpaMMbl, TpaQUKd U T.
1L);
. MMO3HAKOMUTCSI € MIPOTPaMMHBIMHM CpEACTBAMM JUIsI PAabOTHl € ayJMOBU3YaJbHBIMU

JAHHBIMU ¥ COOTBETCTBYIOIIUM TIOHSITHITHBIM aIlImapaToM.
BbInmycKHHMK TOTYYUT BO3MOKHOCTD (B JAHHOM Kypce M MHOM y4eOHO e TeNbHOCTH):

° IIPAKTUKOBATbCAd B HCIIOJIB30BAHMU OCHOBHBIX BH/JAOB IPHUKIAJHOTO IIPOIrpaMMHOI0O

obecrieueHus (peaaKTOPbl TEKCTOB, MIEKTPOHHBIE TaOIHUIILI, Opay3ephl U Jp.);

° IIO3HAKOMUTBCA C IpHUMEpaMHU HCIIOJb30BaHHUA MATEMATUYCCKOTO MOJACIHMPOBAHUSA B

COBPEMCHHOM MHPE;

® MMO3HAKOMHUTHCS C ITOCTAHOBKOMU BOIIpoca O TOM, HACKOJIbKO AOCTOBCpHA IIOJIYYCHHAsA
I/IH(bOpMaI_[I/IH, IIOAKPEIJICHA JIM OHa J0KasaTCJIbCTBAMU IIOJJIMHHOCTHU (anMep: HaJIM4Hue
SHeKTpOHHOﬁ HOI[HI/ICI/I); MMO3HAKOMUTLCS C BO3MOXHBIMU IIOAXOJaMH K OLCHKEC JOCTOBCPHOCTH

nHpopmanuu (IpuMep: CpaBHEHUE JTaHHBIX U3 PA3HBIX HCTOYHUKOB);
. MO3HAKOMUTKCS ¢ mpumepamu ucnoiszoBanusi KT B coBpeMeHHOM MUpE;

® NOJIYYUTh MPCACTABJIICHHUA O pO6OTI/I3I/IpOBaHHBIX YCTpOﬁCTBaX N UX HMCIIOJIB30BaHUHM Ha

MMPOU3BOJACTBC U B HAYYHLIX HUCCICIOBAHUAX.

Texuomorus

Pe3yJ'ILTaTBI, 3ajABJICHHBIC O6pa30BaTeJIBHOI71 nporpaMMoﬁ «TexHomoruss» Mo OJIOKaM

COJICpKAHHUS
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q)OpMI/IpOBaHI/IC TEXHOJIOTHICCKOM KYJIbTYpbl W HNPOCKTHO-TCXHOJIOTHMYCCKOTO MBIIJICHHUA

oOyJaronuxcs

BeInyckHUK Hay4duTes:

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

9KOJIOTHYSCKOM 3alIUIIEHHOCTH;

. MIPOTrHO3UPOBATh IO W3BECTHOM TEXHOJIOTMH BBIXOJbl (XapaKTEPUCTHKH IPOJIYKTa) B
3aBUCHUMOCTH OT M3MEHEHMsI BXOJOB/TIapaMETpPOB/PECYpCOB, IMPOBEPSATh IPOTHO3bI OIBITHO-
JKCIIEPUMEHTAIBHBIM ITyTéM, B TOM 4YHCIIE CaMOCTOSITENIBHO IUIAaHUPYS Takoro poja

SKCIEPUMEHTHI;

. B 3aBHCHUMOCTH OT CHUTyallUM ONTHUMU3UPOBATh 0a30BbIE TEXHOJIOTUU (3aTPaTHOCTh —
KayecTBO), MPOBOAMTH aHAIM3 AallbTEPHATUBHBIX PECYpCOB, COEOUHATH B €AWHBIN IIaH
HECKOJIKO TEXHOJIOTUM ©0e3 WX BHMJIOU3MEHEHMs JUId IOJIydYEHHS CII0KHOCOCTaBHOTO

MaTepUaIbHOTO U MHPOPMAIIMOHHOTO MPOIYKTa;
. MIPOBOJUTH OLIEHKY U UCIIBITAHNE MOJYYEHHOTO MPOIYKTa;

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

MH(OPMALMOHHBIX MPOIYKTAX;

. OIHMCBHIBATh TEXHOJOTHMUYECKOE PEHICHHE C MOMOIIBI0 TEKCTa, PUCYHKOB, rpaduyecKoro
M300paKeHUS;
. aHAJIM3UPOBATh BO3MOXKHBIE TEXHOJIOTHYECKUE PEUICHHUS, OTIPEACIISTh UX IOCTOMHCTBA U

HEJOCTATKHU B KOHTCKCTC 3a,I[aHHOI7I CUTyaluu,

® IpOBOAUTL W aAHAJIM3UPOBATH pa:spa60TKy W/unu peain3alivuii0 IIPUKIIAJHBIX ITPOCKTOB,
Ipcamnojararomux:
° ONPCACIICHUC XAPAKTCPUCTUK U pa3pa60TI<y MaTCpruaJIbHOIO0 MIPOAYKTA4, BKIIHOHAA C€ro

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

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

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

000JI0UKE;
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. NPOBOJUTh M AHATU3UPOBATH pa3pabOTKy W/WIM peaTu3alHi0 TEXHOJOTUYECKUX

IMPOCKTOB, MPCAIIoJIararommnx:

— ONTUMM3AIMIO  33JaHHOTO Crocoba  (TEXHOJIOTMH) TONy4eHHsS  TpeOyromerocs

MaTepHAILHOTO MPOAYKTa (TIOCTE ero MPUMEHEHHs B COOCTBEHHOM MPaKTHKE),

— pa3paboTky (KOMOMHHMpOBAaHWE, M3MEHEHHE IapaMeTpoB M TPeOOBAHUN K pecypcam)

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

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

— IJIaHUpoBaHUe (pa3paboTKy) MaTepUalbHOIO MPOJYKTa B COOTBETCTBUU C 3ajadyelt

cOOCTBEHHOM JIesATeNIbHOCTH (BKJIOYAsi MOJIEIMPOBaHKE U pa3pabOTKy JOKYMEHTAIUH),

— IJIaHupoBaHue (pa3paboTKy) MaTepHabHOTO TNPOAYKTAa HA OCHOBE CaMOCTOSITENIBHO

MPOBEAEHHBIX UCCIICIOBAHUI MOTPEOUTEIHCKUX HHTEPECOB.

BBIHYCKHI/IK IMOJIYYHUT BO3MOKXHOCTb HAYYUTHCA:

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

CI/ITyaL[I/Iefl/ 3aKa3om/ HOTpC6HOCTBI—O/ saz[aqeﬁ JCATCIIbHOCTH U B COOTBCTCTBUU C nux

XapaKTCPHUCTUKAMHU p33pa6aTBIBaTB TEXHOJIOTHIO Ha OCHOBE 0a30BOI1 TCXHOJIOTHH,

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

KapThl.

1.2.5. IlpenmeTHbIE PE3YNIBTATHI
IIpozpammmnsie mpebosanus Kk 3HAHUAM (pe3yTbmamsl MeopemuiecKol n0020mMo8KU):

° IpaBHJia 0e30IacHOM paGOTBI C JJICKTPOHHO-BBIYUCIUTCIIbHBIMU MalllTMHAMU U

cpeacTBaMu I c60pa MMPOCTPAHCTBCHHBIX JaHHBIX;
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® OCHOBHBIC BU/IbI ITPOCTPAHCTBCHHBIX JAHHBIX;
® COCTaBHBIC YaCTU COBPECMCHHBIX I‘eOI/IH(I)OpMaI_II/IOHHLIX CCPBUCOB;

. npodeccuoHampHOE MIPOrpaMMHOE obecrieueHue TUTST 00paboTku

IMPOCTPAaHCTBCHHLIX NAHHBIX,

. OCHOBBI M IPHHIIUIIBI a3POCHEMKH;

. OCHOBBl M TIPUHIHMITBI PA0OTHl TJIOOATBHBIX HABUTAIMOHHBIX CITYTHUKOBBIX
cucrem (I'HCC);

. NpeACTaBICHNEe W BH3YyaJlM3alUs  MPOCTPAHCTBEHHBIX  JAHHBIX IS

HernpoheCcCHOHANTBHBIX MOJIb30BaTEIECH;

. npuHUHUIGL 3D-MoaenupoBanus;
. YCTPOMCTBO COBPEMEHHBIX KapTOrpapuuecKux CepBUCOB;
. NPEACTABICHUE M BU3yaIM3alus  INPOCTPAHCTBEHHBIX  JaHHBIX  JJIA

HEeTnpo(eCCHOHATBHBIX TI0JH30BATEIICH;
. e prupoBaHe KOCMUYECKUX N300paKEeHUI;

. OCHOBBI KapTorpadum.

Ilpoepammmusie mpebosanuss K YMEHUSAM U HABLIKAM (DPe3yIbmamvl NPAKMUYECKOU

Nn0020MOBKU).

® CaMOCTOATCIIBHO PEIIAaTh IMOCTAaBJIICHHYIO 3alda4dy, aHAJIU3Upysd U noz[61/1pa;1

MaTcpHralibl U CPCACTBA IJIA eé PCLICHUS;

. CO3/1aBaTh M PacCUMTHIBATh MOJETHBIA IUIAH A OECHMIIOTHOIO JIETATEIbHOTO
anmapara;
. oOpabaTbIBaTh  a9pOCBEMKY UM  MOJydYaTh TOYHbIE OpPTO(OTOIUIAaHBI U

ABTOMATH3UPOBAHHBIC TpéXMepHHe MOACIN MECTHOCTH,

. MoJienupoBaTh 3D-00beKTHI;
. 3alUIIATh COOCTBEHHBIE TPOEKTHI;
. BBITIOJIHATE OLU(POBKY;
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® BBITIOJIHATD HpOCTpaHCTBCHHBIﬁ aHaJIn3,

. cOo3/aBaTh KapThl;
. co3/aBaTh IpocTeiime reorpadguyeckue KapThl pa3InyHOro COIEpKaHMUS;

. MOJICIIUPOBATh reorpaduieckue 0ObEKThI U SBICHUS;

. IPUBOUTH MPUMEPHI MMPAKTHYECKOTO HCIIOJIF30BaHUS Teorpaduyeckux 3HaHUH B

Pa3JIMIHBIX o0macTIx JACATCIIBHOCTH.

1.3. Cucrema OLEHKM JOCTHMIXKEHUS IUIAHUPYEMBIX pPE3YNbTATOB OCBOCHHMS OCHOBHOU

00pa3zoBaTeNbHON MTPOrpaMMBbl OCHOBHOTO 001I1ero 00pa3oBaHus
Buasl koHTpOIIS:
- IPOMEXKYTOYHBIA KOHTPOJIb, TPOBOJUMBIN BO BpEMSI 3aHATHUH;
- UTOTOBBIM KOHTPOJIb, POBOANMBIN MTOCIIE 3aBEPIICHUS BCEH yueOHOM POTPaMMBI.
@DopMBbI TPOBEPKU PE3YIHTATOB:
- HaOroIeHre 32 00YJYaIOIIUMHICS B TIPOIIecCce pabOTHI;
- UTPBI;
- UH/IMBUyaJIbHbIE U KOJIJICKTUBHBIE TBOPUYECKUE PAOOTHI;
- Oecenpl ¢ 00YJAIOIIUMHUCA U UX POJTUTEIISMH.
@DOpMBI M0/IBE/ICHUSI UTOTOB:
- BBIMIOJIHEHUE TPAKTUUYECKUX PaboT;
- TECTBHI;
- QHKETBHI;
- 3alIUTa IPOEKTA.

Hroropas arrecraunus 06yqa101111/1xc51 MNpOBOAUTCA IO PpE3yJibTaTaM IIOATOTOBKU W 3alllUThI

IIPOCKTA.
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I[HSI OLICHUBAaHUA JOCATCIIbHOCTHU 06yan01uch;1 HUCIIOJIB3YIOTCA HWHCTPYMCHTBI CaMO- U

B3aMMOOIICHKH.

2.2. IlpumepHble nporpamMmbl yueOHbIX npeameToB, KypcoB (YTIL rae kak npuMep NponucaHo
«Ke#ic 1 — 10 gacoB», mocie KpaTkoe OINMCAaHHWE, YTO 3TO 3a KEHC, OMUCaHWEe IMO0YacOBOE

BBIHOCHUM Y€ B caM Ke¥ic).

[IpumepHoe yueOHO-TeMaTH4YeCcKoe IIIaHUPOBAHHE:

Ne [ Pazgen mporpamMmel yueOHOTO Kypca KomnuecTso
/11 JacoB
1 3nakoMcTBO. TexHuka Oe3omacHocTH. BBomHoe 3amstue («MeHss | 2
MHD»).
2 Benenne B reomHdopmarmonnele  TexHojorun.  Keiic  1:| 7

«CoBpemenHble KapThl, Hin Kak onucarsb 3eMiro?».

Keilic 3HakoMuT 00y4aromuxcs ¢ pa3sHOBHJIHOCTAMH JaHHbIX. Pemas
3ajauy Keiica, oOyJaromuecs IpoXoIIT CIEAYIOINEe TEMATUKU: KapThl
U OCHOBbl HX (OPMHMPOBAHUS; HU3YYCHHME YCIOBHBIX 3HAKOB M
IPUHLMUIOB HX OTOOpaXEHUS Ha KapTe; CUCTEMbl KOOPJAMHAT U
IIPOEKIMHA KapT, MX OCHOBHBIC XapaKTEPUCTHUKU U BO3MOKHOCTH
IpPUMEHEHMs; MaciuTtad W JAp. BCIOMOTATEeNIbHbIE HHCTPYMEHTBI
(bopMUpOBaHUS KapThl.

3 Keiic 2: «I'mobanpHoe mo3unmonupoBanue “Haitnm cebs Ha 3emHOM | 4
mape”».

HecmoTpss Ha TO, YTO HAaBUTAaTOPHl M CIHOPTUBHBIE TPEKEPHI CTAIH
HEOTHEMJIEMOW YacCThIO HaIllel JKU3HU, MaJO KTO 3HAET MPHUHIIUI UX
pabotsl. Ilpoiins keiic, oOydaromuecs y3zHator npo ['JIOHACC/GPS
— TPUHLOUOBL  pabOThl, HCTOPUIO, COBPEMEHHBIE  CHUCTEMBI,
npuMmeHenne. [Ipumenenue norrepoB. Bu3syanuzanus TEKCTOBBIX
TaHHBIX Ha KapTe. Co3/1aHne KapThl MHTEHCUBHOCTH.
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4 dotorpaduu 1 maHOPAMBI. 9
Pasgen, nDOCBAEHHBIM  HMCTOPUM W IPUHLMIAM  CO3JaHUSA
dotorpadun. OOyuaromuecss MO3HAKOMSTCS C TEXHUKOW CO3MaHUS
doTtorpadum, TO3HAKOMSTCS C BO3MOXKHOCTSMH TPUMCHCHUS
doTorpadum Kak cpeacTBa Co3aHuUs Yero-amoo.

5 OcHoBsl a3podorochéMkn. [IpruMeHeHne OSCIMIIOTHBIX aBUAITMOHHBIX | 27
cuctem B aspodorochéMmke. Keiic 3.1: «/[nst gero Ha camom nere
HYXEH OSCTUIIOTHBIN JITATEIbHBIH armapaT?y.

OOBEMHBII Kelic, KOTOPBII MO3BOJIUT 00Y4aIOIIUMCS OCBOUTH TIOJHYIO
TE€XHOJIOTMYECKYI0  IENOYKY, HCIOJb3YEMYID  KOMMEPUYECKUMHU
KOMITaHUSIMU. Y CTpOMCTBO M mpUHUMIIBI (yHKIHMOHUpoBaHUs BITJIA,
OCHOBBI ()OTO- U BUIEOCHEMKHU U NMPUHIUIOB Nepesadyn MHGopMaluu
¢ BIIJIA, o6paboTka nanubix ¢ BIUIA.

6 Keiic 3.2: «M3MeHeHne cpenpl BOKPYT IIKOJIbD. 10
[Iponomxenune ketica 3.1. OOyuaromuecs, wuMes B  CBOEM
pacropsKEHUU  JIEKTPOHHYIO  3D-mozenb MIKOJIBI, MPOJOJIKAKOT
BHOCHUTHh M3MEHEHHS B MPOAYKT C IETBI0 OJIarOyCTpOWCTBa paioHa.
OO6yuaromuecss TPOJIOJDKAIOT COBEPIICHCTBOBATh CBOM HaBBIK 3D-
MO/JIETMPOBAHNS, 3aBEPILAsl IPOEKT.

7 [ToaroroBka 3aIuThl MPOEKTA. 5
8 3amura mpoeKToB. 2
9 3akirounTeNbHOE 3aHsATHE. [1oBeIcHHe UTOTOB PaOOTHI. 2

2.2.1. O01He moJIoKEHUS

HporpaMMa «FeOI/IHq)OpMaLII/IOHHBIe TCXHOJIOIun», SABJIASACH H606XOI[I/IMBIM
KOMIIOHCHTOM O6IJ_ICFO 06p8.30BaHI/I$I BCECX O6y‘IaIOIJ_[I/IXC$I, npeaoCTaBsICT MM BO3MOKHOCTDH
MPUMCHATH HAa IPAKTUKE 3HAHUSA OCHOB HAYK. HporpaMMa SABJIACTCA (baKTI/I"IeCKI/I CANHCTBCHHBIM
IIKOJIbHBIM y‘Ie6HBIM KypCOM, OTpaXxXaromjum B CBOEM COACPIKaHUH O6IJ_II/Ie MMPUHIUIIBL
Hpeo6pa3y10mel71 JACATCIIBHOCTH 4YCJIOBCKAa M BCC AaCIICKTHI MaTepHaHbHOﬁ KYJIBTYPBI. Kpr
HaITpaBJICH Ha OBJIAACHUC O6y‘laI-OH_II/IMI/ICH HaBbIKaMH KOHerTHOI\/’I npenMeTHo-npeo6pa3onmeﬁ
ACATCIBHOCTH, CO3AaHNEC HOBBIX HCHHOCTCﬁ, 4YTO, HCCOMHCHHO, COOTBECTCTBYCT HOTpC6HOCTHM
Pa3sBUTUA 06H_ICCTB8.. B paMKax «TexHomorum» MMpOUCXOIUT 3HAKOMCTBO C MUPOM HpO(I)CCCI/Iﬁ n

OpUucCHTaAIUA 06yqa101111/1xc51 Ha pa60Ty B PAa3JIMYHBIX C(bean OGIJ.ICCTBCHHOI‘ O MPOH3BOACTBA.
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Tem cambiM oOecrednBaeTcsi MPEEMCTBEHHOCTh Iepexoja oOydaromuxcs OT oOIero kK

npodeccHoHaIbHOMY 00pa30BaHHIO U TPYIOBOI EATEILHOCTH.

[Mporpamma mpenmera «TexHomorus» obecreunBaeT (HOPMHUPOBAHHE y OOYUAIOIIMXCS
TEXHOJIOTMYECKOr0 MBIIUICHHSI. CXeMa TEXHOJIOTMYECKOTO MBIIIIICHUS (HOTpe6HOCTI) — OCJIb —
croco0 — pe3ysabTar) MO3BOJISIET HAaHOOJee OPraHUYHO PEUIaTh 3a/1la4i YCTAHOBJICHUS CBS3EH
MCKIY O6pa3OBaTCJII)HI)IM N XKU3HCHHBIM IIPOCTPAHCTBOM, O6pa3OBaT€JH)HI)IMI/I pe3yiibTaTaMu,
MOJYYCHHBIMU TPU HM3YUYCHUU PA3JIUYHBIX MPEAMETHBIX 00JacTeil, a Takke COOCTBEHHBIMU
00pa30BaTeNIbHBIMU  pe3ylibTaTaMu (3HAHUSAMH, YMEHMSIMH, YHUBEPCAJIbHBIMU Y4E€OHBIMU
NEUCTBUSIMU W T. J.) W KU3HEHHBIMU 3amadamu. Kpome TOro, cxema TEXHOJIOTHYECKOTO
MBIIJICHUA ITIO3BOJIIET BBOJAWTL B O6p330BaTCHBHLIi/JI mpouecc CuTyaluu, JAaromiue OIIbIT
MPUHATHS MMPArMaTHYHBIX PENICHWH Ha OCHOBE COOCTBEHHBIX 00OpPa30BATEIBHBIX PE3YNIbTATOB,
Ha4urvHasA OT PpCHICHUA OBITOBBIX BOIIPOCOB M 3aKaH4YWBasg PCIICHHUEM O HaAIPaBJICHUAX
MIPOJIOJKEHHST 00pa30BaHus, TOCTPOCHUEM KapbepHBIX U KU3HEHHBIX IIaHOB. Takum oOpasom,
nporpamma  «['eomHpopmaThka» TO3BOJAET CPOPMHPOBATH Yy OOYUAOIMIMXCA PeCcypc
MPaKTUYECKUX YMEHMHM U ONbITa, HEOOXOJUMBIX Il pa3yMHOI OpraHusaniu coOCTBEHHOMU
KU3HU; CO3MAET YCIOBUS UIS Pa3BUTHUS HMHHUIMATUBHOCTH, H300pETATEIBHOCTH, THOKOCTH

MBIIJICHUA.

VY4eOHO-BOCIIUTATENbHBIN MpOLeCC HampaBieH Ha (QOpMHUpOBaHHME U  pPa3BUTHE
Pa3IMYHBIX CTOPOH 00YUaIOLIUXCA, CBSI3aHHBIX C pean3alreil Kak uX COOCTBEHHBIX HHTEPECOB,
TaKk U MHTEPECOB OKpyxkatomero mupa. [Ipu 3Tom rubGkocTh mporpamMmbl MO3BOJIIET BOBJIECUYb
oOyuarouuxcs ¢ pa3InyHbIMU CIIOCOOHOCTAMU. bonbioit 00bEM MPOEKTHBIX PadOT MO3BOJISET
y4ecTb MHTEPEChl U OCOOCHHOCTH JIMYHOCTH KaXXJOTo 0O0ydaromierocs. 3aHsITHs OCHOBaHBI Ha
JUYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJOTUSX OOy4YeHHs, a TaKKe CHCTEMHO-AESITeIbHOCTHOM

MCTOAC O6yLICHI/I${.

[[aHHaSI InporpamMma IpcamnoJjaracTt BapI/IaTI/IBHHﬁ IIoAX0J, TaK KaK B 3aBHCHUMOCTH OT
o6yqa10meroc;1 MO3BOJIACT YBCINYNUTD UJIKN YMCHBIUIUTDH 00BEM TOM MM HHOU TEMBI, B TOM 4YHCJIC

" CJIOKHOCTD, a TaKKC MOPAAOK MTPOBCACHUA 3aHSTHIA.

2.2.2. OcHOBHOE coJiep)KaHue Y4eOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHUs
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Ha mpotrsbkeHun Kypca mporpaMmbl OOydYaromIuecss IMO3HAKOMSTCS C Pa3TUYHBIMH
reonH()OPMAIIMOHHBIMU CUCTEMAMH, Y3HAIOT, B KAKHX 00J1acTIX MPUMEHSETCsl TeonH(DOpMAaTHKa,
KakHhe 3aJa4d MOXKET pellaTh, a TAKKE CMOIYT CaMH IMPUMEHATh €€ B CBOEH IOBCEAHEBHOU
xu3HU. OOydaronriecss 0a30BO yCBOSAT NPUHIMIT NO3UIMOHHMpoBaHUs ¢ momomibio ['HCC.
VY3HatoT, Kak MOKHO OpPraHW30BaTh COOP CIYTHUKOBBIX JTAHHBIX, KAaK OHU TPEACTABIISIIOTCS B
TEKCTOBOM BHUJIC U KaK MX MOXHO BU3YaIM3UpOBaTh. B pamkax mporpamMmmsbl BEIOEPYT MPOEKTHOE
HarpaBJieHHWEe, HAay4dyaTCs CTABUTh 3aJlayM, MCCIIEIOBATh MPOOJIEMATHUKY, TJIAHUPOBATh BEJCHUE

MPOEKTa ¥ TPAMOTHO PACHpPEEATh POJIU BHYTPH KOMaH/IbI.

OOyuaromyecss CMOTYT II03HAKOMUTBCS C MCTOPUEW TNpPUMEHEHHUs OeCTMIOTHBIX
JIeTaTENBHBIX alMapaToB. Y3HAIOT O COBPEMEHHBIXOECTIMIIOTHUKAX, CMOTYT PEUIUTh Pa3IudHbIC
3a/1a4¥ C UX MOMOIIBI0. Y3HAIOT TaKKe U 00 OCHOBHOM YCTPONCTBE COBPEMEHHBIX OECITUIIOTHBIX
cucteM. OOyuaromuecsi y3HAIOT, KaKk cO37aéTcs MOJETHOE 3adaHue i OecnuiaoTHUKOB. Kax
MPOW3BOJIUTCS 3amyCcK W JanbHeimas chéMka ¢ momompbio BAC. A Takke moJyiydar Takue

pe3ynbTaThl ChEMKHU, KaK OpTO(OTOIIaH U TPEXMEPHbIE MOJIEIH.

OO6yuatomuecss ~ yray0aTcss B TEXHOJOTUIO  OOpaOOTKM  TEOJAaHHBIX  MYTEM
ABTOMATH3UPOBAHHOTO MOJICIIUPOBAaHMS OOBEKTOB MeCTHOCTH. (CaMOCTOSATENBHO CMOTYT

BBINOJIHUTH ChEMKY MECTHOCTH 10 TIOJIETHOMY 3aganuto. Co3gaayt 3D-monenu.

OO6yuaromuecss 03HaKOMSITCS ¢ Pa3TUYHBIMU YCTPOMCTBAMU MTPOTOTUITUPOBAHUS. Y 3HAIOT
oOlIue MPUHLUIB pabOThl YCTPONCTB, chepbl UX MPUMEHEHHUS] U HPOAYKTHI AEATEIbHOCTU
JaHHBIX YCTpoHcTB. OOyuaromiuecss HaydaTcsl TOTOBUTH 3D-Mozenu i medyatd ¢ MOMOIUIBIO
JKCHoOpTa JaHHBIX. J[OMOJHAT MOAENU MO AAHHBIM a’pO(GOTOCHEMKH C IOMOIIBI0 PYYHOTO

MOACIIMPOBAHUA. HpI/IMeHHT YCTPOﬁCTBa JJIA TPOTOTUIIMPOBAHUSA IJIA I1€YaTHU 3a1aHn .

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

K [IPpCACTAaBJICHHUIO PCAIM30BAHHOI'O IIPOTOTHIIA. HpeI[CTaBSIT €ro, 3amuinas ImpocCKT.

3.1. IlpumepHbIit y4eOHBIH MJIaH OCHOBHOTO 00IIEro 00pa3oBaHus

3.1.1. [IpumepHsbIil kaneHapHblii yaeOHbIN rpaduk Ha 2019/2020 yueOHbIi ros

Ilepuon 00yuyeHus — CeHTAOpPb-Mail.
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KosmmuecTBo y4eOHbIX Hees b — 34.

KounuecTBo yacoB — 68.

PexuM npoBenennst 3aHATHI: 2 pa3a B HEEIIO.

[IpazguuuHble W BBIXOJHBIE JHU (IO IPOU3BOJCTBEHHOMY KAaJICHJApIO IPH LIECTHIHEBHOMI

pabodeii Henene):

KanukyisapHsli nepuon:

No Mecsn
/1

dopma
3aHATUSA

Koi-
BO
4acoB

Tema 3ausTus

dopMa KOHTPOJIA

13

Buok 1

1 Centsiops | JI/TIP

3HaKOMCTBO. Texuunka

0€30I1aCHOCTH. BBonoe

3ansTue (Mensst Mmup+).

becena

2 Centsiops | JI/TIP

HeoOxogumocTh  KapThl B
coBpemenHom wmupe. Cdepbr
NPUMCHCHHS, IEPCIICKTHBBI
UCII0JIb30BaHUS KapT.

becena

3 Centsiopy | JI/TIP

BekropHble = nmaHHBIE — Ha
KapTax. 3HaKOMCTBO C BeO-
I'NC. IlBer kak aTpuOyT
KapThl. 3HaKOMCTBO c
KapTorpadMuecCKUMHU OHJIalH-
CepBHCaMU.

becena

4 Centsi6py | JI/IIP

Ceer u uBer. Ponp 1Beta Ha
kapte. Kak 3acTaBuTh BT
paboTaTh Ha cebs?

becena

22



S) OxTs16pB JUTIP 2 Cozmanne u  myoOnukanus | JlemoHcTpanus
COOCTBEHHO KapThI. pelieHus Kenca
6 OxTs10pB JUTIP 2 Cucremsl rno6ansHOrO | becena
MO3UIIMOHUPOBAHUSI.
7 OxTs10pB JUTIP 2 [Ipumenenue cnyrHukoB Juid | JleMoHcTpauus
MO3UIIMOHUPOBAHUSI. pemieHus Kerica
16 Baok 2
8 OKTs10pb JI/TIP 1 Uctopus dotorpaduu. | becena
®ortorpaduss kak  crnocod
U3yUYCHUS OKpYXaroILEero
Mupa.
9 Hos6pn JI/TIP 2 XapaKkTepruCTUKH becena
dotoanmaparos. IlomyueHnue
Ka4eCTBEHHOTI0 ()OTOCHUMKA.
10 [ Hos6pb JI/TIP 2 Cosnanue chepuueckux | becena
aHOpaM. OcHoOBHBIE
HOHATUS. Heo6xonumoe
o0opyoBaHue. Texuuka
CbEMKHU cepudeckux
naHopam pas3JInyHOM
amnmnapaTrypou.
11 | Hos6pb JU/TTIP 4 Co3pnanue chepuueckux | TectupoBanue
[IaHOPaM. CmBka
HOJy4eHHBIX  (oTorpaduil.
Koppexkmus u peTyib
HaHOpaM.
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12 | Hexabpn JI/TIP 1 doTorpammeTpusi U ee | becena
BIMSIHUE Ha COBPEMEHHBII
MUD.

13 | Hexabpn JI/TIP 2 Cuenapun cheMKH 00BEKTOB | becena
TUIst MIOCTIeTYIOIETO
MOCTPOCHHS ux B
TPEXMEPHOM BUJIE.

14 | dexabpp JU/IIP 4 [TpuHIMN noctpoenus | becena
TPEXMEPHOTO  M300pakKeHUs
Ha KommbloTepe. PaGota B
doTorpammerpudeckom I10 -
AgisoftMetashape Wi
AQHAJIOTUYHOM. O6paboTka
OTCHSTOTO MaTepuara.

16 Bbaok 3

15 | JIexaOpb JUTIP 2 Becrmmimorauk B | Becema
reonHpopMaTHKe.
YeTpolicTBO M NpUMEHEHHUE
JpOHa.

16 | SIuBapp JUTIP 2 Texuuueckue ocodenHoctH | becena
BILJIA.

17 | SIuBaps- JUTIP 6 [Tunotuposanne BIJIA. TectupoBanue

®despanb
18 | deBpanb JUTIP 6 Hcnonp3oBanne JemoHcTpanus

OCCIUIIOTHHKA 11 CbEMKH
MCECTHOCTH.

pelIeHus Kelca
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23

BJok 4

19

Mapt

JUTIP

Bosnukatone  mpoOiaembl
npu co3ganuu 3D-monenei.
CrocoObl  peakTUpOBaHUS
TPEXMEPHBIX MOJEIECH.

Bbecena

20

Mapt

JU/ITP

Texnonornu
MPOTOTUITUPOBAHUSL.
VYcrpoiicTBa 71 BOCCO3JaHUS
TPEXMEPHBIX MO/JIEJIEH.

Pa6ota ¢ 3D-npuHTEpOM.

Bbecena

21

Maprt

JI/TIP

dusnyeckue M XUMHUYECKHE
CBOMCTBa IniacThka it 3D-
MpUHTEpA. [Teuats
TPEXMEPHON MOJIETHU IIKOJIBI.

TectupoBanue

22

Maprt

J/TIP

Pa6ora B IIO mis pydHOro
TPEXMEPHOTO
moaenupoBanus — ScetchUP
WM aHAJOTHYHOM.

becena

23

Arnpenb

JU/TIP

DKCIOPTUPOBAHUE
TPEXMEPHBIX ¢aiinos.
[TpoekTrpoBanue
COOCTBEHHOH CILIEHEI.

becena

24

Anpenp

JUTIP

[lewatp Momenun Ha 3D-
IIPUHTEPE. Odopmiienne
TPEXMEPHON  BEIIECTBEHHOU
MO/JIETIH.

becena
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25 Maii I1P 3 IToaroroBka 3aIUTHI

IPOEKTA.

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

27 | Mai JUTIP 2 3aKJIIOUUTENIBHOE  3aHSTHE.

[TonBenenne UTOTOB PaOOTHI.
[Tnanbr o mopaboTke.

3.2. Cucrema yclIOBH peau3aiii 0CHOBHOM 00111e00pa3oBaTeIbHON TPOTrPaMMBI

3.2.1. Omnucanue KaapoOBBIX YCIOBUM peaiu3alldd OCHOBHOW 00pa30BaTENbHON MPOTPaMMBbI

OCHOBHOTO 00111eT0 00pa30BaHus (ONMCAHUE KOMIIETCHIIM HAaCTaBHUKA)

HacraBunk IIporpaMmbl «I" eOI/IH(i)OpMaTI/IKa» pa60TaeT Ha CTBIKC CaAMbLIX aKTYaJIbHBIX 3HAHHH 110
HAIpaBJICHUIO T'COIPOCTPAaHCTBCHHBIX TGXHOHOFHﬁ, a TaKKC I'CHCPHUPYET HOBBIC IIOAXOAbI H
pEeIICHM:, BOILIOMIAA UX B PEAJIbHBIC ITPOCKTHI. HacraBuuk sBisgeTcs I'paMOTHBIM CIICHHUAIIMCTOM
B o0yactu FCOI/IH(i)OpMaI_II/IOHHBIX CHUCTCM, CIICOHUT 3a HOBOCTAIMH CBOEH 0Tpaciiv, n3y4acT HOBLIC
TCXHOJIOT'HH. O6J1anaeT HaBBIKaMH HpOGKTHOﬁ ACATCIIbHOCTHU, BHCAPAA eé IIPUHIOMUIIBI B IIPOLECC

oOyueHusl.

HacraBHuK B paBHOI\/’I CTCIICHU O6J'I8.I[8.€T KaK CHUCTECMHOCTBIO MBIIUICHUA, TaK W OYXOM
TBOPYECTBA, MO6I/IJ'ICH, yMmeEEeT pa6OTaTB B KOMAHZAC, KPUTUYCCKHU MBICIUTH, aHAJIU3UPOBATL H
O606H_[aTB OIIBIT, TCHEPUPOBATH HOBOC, YMECT CTABUTH 3aa4U U PCHIATDb UX, a4 TAKKC pa6OTaTL B
YCIOBHUAX HeOHpeI[eJ'IéHHOCTI/I U B paMKax HpOeKTHOﬁ napaJaurMmal. IToMuMmo 9TOI0, HACTaBHUK

O6J12[,Z[aeT IeJarori4ecKom XapHSMOﬁ.
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4. Copep:xxaHme Kypca
OcHoBHbBIE pa3je/ibl IPOrpaMMbl Y4eOHOT 0 Kypca
1) BBeneHue B 0CHOBBI reOHH(POPMALUOHHBIX CHCTEM U MPOCTPAHCTBEHHBIX TAHHBIX.

OOyuarommecss TO3HAKOMSATCS C  PA3IMYHBIMA  COBPEMEHHBIMH T'€OMH(OPMAITMOHHBIMU
cHCTeMaMH. Y3HAIOT, B KaKUX 00JacTAX MPUMEHSETCS reomH(pOpMaTHKa, KaKue 3aJadyd MOXKET

pelarh, a TakKe Kak 00yJarolmuecs MOTyT caMy IIPUMEHSTh €€ B CBOEH MOBCEAHEBHOMN KU3HU.
2) Ypok paoorsl ¢c [JIOHACC.

O6yuaromuecs 6a30B0 YCBOST NMPUHIUI Mo3uniioHupoBanus ¢ nomombio [HCC. Y3naror, kak
MOKHO OpraHHu30BaThb C60p CITYTHUKOBBIX JAaHHBIX, KaK OHH IIPEACTABIIAOTCA B TCKCTOBOM BHIC

" KaK UX MOXHO BU3YaJIM3UPOBATD.
3) BbIOOp NPOEKTHOr0 HANPABJIEHNSI H pacnpe/e/ieHue PoJiei.

Bei6op mnpoextHoro HampasieHus. IlocraHoBka 3amaun. MccnemoBanue mpoOIeMaTHKU.

[InanmpoBanue npoekra. Pacnpenenenue pomneil.
4) ¥YcrpoiicTBO M MpUMeHeHHe 0eCTMIOTHHKOB.

OO6yuatromuecs mo3HakoMmsaTcs ¢ uctopuerd npumeHeHuss bAC. Y3nator o coBpemeHHbix BAC,
KaKhe 3aJaud MOXKHO pelaTh € HX I[OMOIIbI0. Y3HAIOT Takke OCHOBHOE YCTPOMCTBO

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

OO6yuaromuecs y3HarwT, Kak co3naércs nosétHoe 3aaanne ;s bAC. Kak nmpou3BoauTcs 3amyck
U panpHeimas chémka ¢ momoinbio BAC. A Takke Kakue pe3yabTaThl MOKHO MOJTYYHUTh U Kak

3TO czenarth (mojrydeHue oprodoToruiaHa U TpEXMEPHON MOENH).
6) Yruay6sénHoe n3yueHue TEXHOJIOTHi 00PaOOTKH reoIaHHbIX.
ABTOMAaTU3UPOBAHHOE MOIEIMPOBAHNE 0OBEKTOB MECTHOCTH ¢ nomouibio AgisoftPhotoScan.
7) Coop reogaHHbIX.
AspodoTochéMKa, BBIMOIHEHNE ChEMKH MECTHOCTH IO MOJETHOMY 33/1aHUIO.
8) OOpa6oTka U aHAJIN3 re0IaHHBIX.
Coznanune 3D-monenei.

9) HM3yueHnue ycTpoiicTBa AJ1s1 IPOTOTHNHPOBAHUSI.
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O3HakoMJIEHHE C YCTPONCTBAMHU IPOTOTUIMPOBAHMS, IPEIOCTABIECHHBIMU OOy4YaroIIMMCS.

OOyuaromuecs y3HaIOT 0OIIUe MPUHIUITBI PAOOTHI YCTPOUCTB, a TAKXKE KOTJ]a OHU MTPUMEHSIOTCS

M 4YTO C UX NOMOIIBIO MOXHO IOJTYUUTh.

10) loaroTroBKa JaHHBIX /ISl yCTPOICTBA MPOTOTUNHPOBAHUSI.

[ToaroroBka 3D-moenei, 3KCIOPT JaHHBIX, IOATOTOBKA 33/1aHUM IO ME€YaTH.

11) lIpoToTHNIMpPOBaHHE.

[Ipumenenue yctpoiicTB npotoTunupoBanus (3D-npunTep).

12) IllocTpoeHne MPOCTPAHCTBEHHBIX CIEH.

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

ITOJTrOTOBKA K ME€YaTH HA YCTPOMCTBAX NPOTOTUIIMPOBAHUS.

13) IloaroroBKa npe3eHTaINMIA.

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

MPEJCTABICHUIO PEATM30BAHHOTO MTPOTOTHUIIA.

14) 3amuTa NpoeKToB.

[IpencraBnenne pearTn30BaHHOTO MPOTOTHIIA.

4.1. TemaTH4yeckoe NJIAHNPOBAHHUE

Bcero
No n/m Pa3nensl mporpaMMel yueGHOTO Kypca 4acoB
1 | 3nakomcTBO. Texuuka 0e3onacuocTu. BBognoe 3ansaTue 2 Baok 1 -
(«Mensiss Mup»). 13 yacoB
2 | BBenenne B reonHpopmannoHHubie Texnoornu. Keiic 1: 7
«CoBpeMeHHblIe KapThl, Win Kak onucars 3eMiro?».
2.1, HeobxonumocTh kapThl B coBpeMeHHOM Mmupe. Chepsl 2
MIPUMEHEHHUS], IEPCIIEKTUBBI UCTIOIb30BAHUS KapT.
2.2. BekropHble aHHbIEe Ha KapTax. 3HakoMcTBO ¢ Be6-I'MC. 2
[[BeT kak aTpuOyT KapThl. 3HAKOMCTBO C
KapTorpapuuecKUMH OHJIaWH-CEPBUCAMHU.
2.3. Cger u 1BeT. Ponb 11Beta Ha kapte. Kak 3acTaBuTh 1IBET 1
paboTaTh Ha ceOs?
2.4, Coznanue u myOIuKaIus CoOOCTBEHHOM KapThlI. 2
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Keiic 2: «I'no6anbHoe nosunuonuposanue “Haiinu ceds 4
HA 3eMHOM HIape”».
1
3.1. | Cucremsl ro6aTEHOTO MO3UIIMOHUPOBAHUSI. 2
|
3.2. | IlpumeHeHUe CITyTHUKOB JUIS MO3UIIMOHUPOBAHUSI. 2
®ororpadpuu ¥ NaAHOPaAMBI. 9 Baok 2 -
Uctopus potorpadun. @oTtorpadus Kak criocod u3ydeHus 1 16 yacos
4.1, OKPY’KaIOILIEr0 MUpa.
Xapaxtepuctuku (otoanmnaparos. [Tomyuenue 2
4.2 KauyeCTBEHHOTO0 (JOTOCHUMKA.
4.3. Coznanne cpepuuecknx nanopam. OCHOBHBIC TOHSATHSA. 2
Heo6xomumoe o6opynoBanue. Texnuka cbEMKU
chepuyecKux MaHopaMm pazIudHON anmnapaTypoi (kamepbl
cMapThoHOB O€3 MTATUBOB, HU(PPOBHIE (hOTOAMIAPATHI CO
MITATUBAMH H T. 11.).
4.4, Coznanne chepuuecknx nanopam. CIImBKa MoaydeHHBIX 4
¢doTorpaduii. Koppekuus u peryiis naHopam.
OcHoBbl a3podorocbémkn. [lpumenenue BAC 27
(DecUJIOTHBIX ABMAIIMOHHBIX CHCTEM) B
aspodorocbémke (Keiic 3.1:«/lys yero Ha camom jeJie
HYKeH 0eCIJIOTHBIH JieTaTeJIbHbIN annapar?»).
5.1. doTorpammeTpus U €€ BIMSIHUE HA COBPEMEHHBIN MUD. 1
Cuenapuu cbEMKH 00BEKTOB JJISl IOCIIEAYIOIIETO 2
MOCTPOCHUS UX B TPEXMEPHOM BHJIE.
5.2.
[IpuHIMI MOCTpOeHUS TPEXMEPHOTO U300paKEHUS Ha 4
koMmrptoTepe. Pabota B poTorpammerpuueckom [10 —
AgisoftPhotoScan winu ananoruusom. O6padboTka
5.3. OTCHSITOTO MaTepHaa.
becniunotHuk B reoundopmaruke. Y CTpoicTBO 1 2 BJjok 3 -
5.4, IIPUMEHEHHE JPOHA. 16 yacoB
55. Texanueckue ocooennoctu BITIIA. 2
5.6. [Munotuposanue BITJIA. 6
Hcnonbs3oBaHne 6€CIMIOTHUKA 7151 CbEMKU MECTHOCTH. 6
5.7.
Bosznukatomiye npo6iaems! npu co3aanuu 3D-monenei. 3 Bbaok 4 -
58. Crnioco6bl pe1akTHPOBaHUS TPEXMEPHBIX MOJIETIEH. 23 yaca
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TexHOJI0THH MPOTOTUIIUPOBAHUS. Y CTPOMCTBA IS 2
BOCCO3aHus TPEXMEPHBIX Mojeneil. Pabota ¢ 3D-

59 MIPUHTEPOM.
dusnueckue 1 XUMUYECKHUE CBOIICTBA IIacTUKa I 3D- 1
5.10. | mpunTepa. Ileyats TpEXMEPHON MOJEIH LIKOJIEL.
6 | Keiic 3.2: «M3MeHeHHe cpeibl BOKPYT IIKOJIbI». 10
6.1. Pa6ora B [10 i1 pydHOro TpEXMEPHOIO MOIETUPOBAHUS 1
—SketchUp nim aHanoruaaom.
6.2. DKkcropTupoBaHue TPEXMEpHBIX (aitnos. [IpoexTrupoBanue 7
COOCTBEHHOM CIICHBI.
6.3. [Tewars Mmogenu Ha 3D-nipunrtepe. Odopmnenue 2

TpEXMEPHOMN BEIIECTBEHHON MOJIEIH.

7 [ToaroToBKa 3amIUTHI MPOEKTA. 3
8 3ammTa mMpoeKTOB. 2

3axmrounTenbHOe 3aHATHe. [loaBeeHIe HTOTOB PaOOTHI. 2
9 [Tnansr mo qopaboTke.

KEﬁCbI, BXogALime KpaTtkoe copepikaHue
B Nporpammy

Keic 1. CoBpemeHHble Kelc 3HaKOMUT 06yYatoLLMXCA C Pa3HOBUAHOCTAMM AaHHbIX. Pewan
KapTbl, uan Kak onucatb 3afla4y Keica, obyyatolmecs NPoxXoaaT CneaytoLme TEMATUKM: KapTbl U
3emnio? OCHOBbI UX POPMNPOBAHUA; N3YHEHUE YCTOBHbIX 3HAKOB M MPUHLMIMOB UX

OTO6pa)KEHMFI Ha KapTe; CUCTEMbI KOOpPpAWUHAT U I'IpOEKLI,Mﬁ KapT, nx
OCHOBHbI€ XapaKTEPUCTUKN U BOSMOXKHOCTU NPUMEHEHNA,; macLTab u Aap.
BCnomoraTte/sibHble MHCTPYMEHTbI (I)OpMVIpOBaHM‘r'l KapTbl.

Kelic 2. TnobanbHoe HecmoTpAa Ha TO, 4TO HaBMraTopbl U CMOPTUBHbIE TPEKepbl CTaIn
No3MUMOHMPOBaHWE «Halam | HEOTbEMNEMOW YacCTbio HalLel XU3HW, MAN0 KTO 3HAeT NPUHLMN KX
cebs Ha 3eMHOM Lape». paboTbl. Mpoitaa Keiic, obyyatolmeca ysHawoT npo NNMTOHACC/GPS —

npUHUUNbI pa60TbI, MCTOPUIO, cCOBpeMeHHbIe CUCTEMDI, MPUMEHEHUE.
NMpumeHeHne norrepos. Busyanmsauma TEKCTOBbIX AaHHbIX HA KapTe.
Co3paHue KapTbl MHTEHCUBHOCTW.

Keitc 3.1. AspodoTocbémKa. | OB6bEMHbIN Kelic, KOTOPbI MO3BONNUT 06YYaOLWMMCAOCBOUTb NOJIHYIO

«Jlna yero Ha camom gene TEXHOJ/IOTNYECKYIO LLeMOYKY, UCMOJIb3yeMY0 KOMMEPUYECKMMM
Hy»eH 6ecnunoTHbIN KOMMaHMAMMK. YCTPOICTBO M NPUHLMNLI GYHKUMOHUpOBaHUA BIJIA,
netaTenbHbI annapaT?». OcHoBbl GOTO- M BUAEOCHEMKN U NPUHLUNOB Nepesadn MHpopmaLmnm ¢

BMNNA, obpaboTka gaHHbIX ¢ BM/IA.
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Kelic 3.2. UameHeHue cpeabl | MpoaonkeHune keica 3.1. Obyyatowmecs, umen B CBOEM PaCloOpPsiKEHUM

BOKPYT WKObI. 9N1eKTPOHHYI0 3D-moaenb WKobl, NPOLONKAT BHOCUTb MU3MEHEHUA B
NPOAYKT C Lenbto 6aaroycTpoicTea paioHa. ObyyatowmecanpoaoikaoTt

COBEpPLLEHCTBOBATb CBOW HaBblK 3D-MoAeMPOBaHNA, 3aBEPLLIAA MPOEKT.

4.2.4, MarepuanbHO-TEXHUYECKAE YCIOBHSA pealu3aliil OCHOBHOW  00pa30BaTebHOM

MIpOrpaMMsl (110 CYTH, 00bEJMHEHHE BCEX PECYPCOB, MPOMMCAHHBIX B Kelcax)

Cnucok 060pynoBaHus

Ne n/n

HaumeHoBaHue

| KpaTKue TexHMuYecKue XxapaKTepucTuKun

Ea. nam.

Kon-so

1

KomnbloTtepHbiit Knacc UKT

1.1.

M®Y (npuHTEp, CKaHep, Konup)

MuHUManbHble: dopmat A4, nasepHbli,
y/6.

wT.

1.2.

HoyTbyK HacTaBHMKa C
npeaycTaHoB/NEHHOMN OMepaunoHHOM
cMcTemoin, opUCHbIM MPOrPaMMHbIM
obecneyeHem

HoyTbyk:

Npou3BOAUTENILHOCTb NpoLieccopa (no
Tecty PassMark — CPU BenchMark
http://www.cpubenchmark.net/): He
meHee 2000 eanHuu,;

06BbEM onepaTUBHOM NaMATU: He MeHee 4
re;

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

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

.pptx).

wT.

1.3.

HoyTbyk c npeaycTaHoBAEHHOM
onepaumMoHHON cUCTEMOM, OPUCHBIM
nporpaMmmHbim obecneyeHem

HoyTbyk:

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

Npon3BOANTENBHOCTb NpPOoLEccopa: He
meHee 2000 eanHuny,;

MOAana NnpocmoTpa U peaakTMpoBaHuUA
TEKCTOBbIX JOKYMEHTOB, 3/1EKTPOHHbIX
Tabnuu 1 npeseHTauui
pacnpocTpaHéHHbIX popmaTos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xIsx, .odp, .ppt,

.pptx).

wT.

10

1.4.

MHTepaKTMBHbIﬁ KOMnnekKkc

KonnyectBo ogHOBpEMEHHbIX KacaHUN—
He meHee 20.

wT.

Ypok TexHonorum

2.1.

ApantusHoe obopyaosaHue
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2.2. 3D-o6opyaosaHue (3D-npuHTEp) MuHMManbHble: .
TMN NnpuHTepa: FDM;
matepuan: PLA;
pabounii cToN: C NoAOrPEBOM;
pabouasn obnactb (XYZ): ot 180x180x180
MM;
CKOPOCTb nevaTun: He meHee 150 mm/cek;
MUHMMa/IbHaA TONLWMHA CNoA: He bonee
15 MmKm;
dopmar daitnos (ocHoBHbIE): STL, OBJ;
3aKpPbITbI KOPMNYC: HAaNUKE.
1
2.3. Mnactuk gna 3D-npuHTepa TonwmHa nnacTMkosol HUTK: 1,75 mm; T,
maTepuan: PLA;
BEC KaTywWwKu: He meHee 750 rp. 15
2.4, MO pgna 3D-mopennpoBaHus O6naunbiii nHcTpymeHT CAMNP/ACYN,
0XBaTblBalOLLMI BECb NpoLLecc paboTbl ¢
N30EeNUAMN — OT NPOEKTUPOBAHMA A0
N3roTOB/IEHUSA.
JononHutenbHoe obopyaosaHue
Obuee paspelleHne He meHee 2160x1200
(1080x1200 ansa Kaxkaoro rnasa), yron
o0630pa He meHee 110;
N Ha/sMyme KOHTpoaNepos — 2 LWT.;
2.5. LLinem BUpTYyanbHOM peasibHOCTH KOMMAEKT 1
Ha/ZnyMe BHELIHUX AaTYMKOB — 2 WT.;
pasbém AN NOAKAYEHUA HAYLWHUKOB:
Hannuue;
BCTPOEHHAA KaMepa: Haandue.
LWtaTme ans kpenneHmns 6a3oBbix KomnnekT 3 AByx WTaTMBOB. KOMIMeK 1
2.6. CTAHUMM CoBMeCTMMOCTb CO LWIEMOM BUPTYanbHON | 1
peanbHocTtH, n.2.3.1.
KonnyectBo agep npoueccopa - He meHee
4
TaKToBasA YacToTa NpoLeccopa - He MeHee
27 2500 My,
o Buaeokapra - He Huxke Nvidia GTX 1060, 6
6 BugeonamaATb
O6bem onepaTMBHON NAMATU - He MeHee 8
Hoytbyk c OC ansa VR-wnema ro. LT 1
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2.8.

MHorono/ib3oBaTeIbCcKasA cMCTEMa
BMPTYyaNbHOW peanbHOCTU C 6-
KOOPAMHATHbIM OTCNEXKMBaAHNEM
NoN0XKeHMA Nonb3oBaTenei

TpeboBaHuA K cucTemMe BUPTYasIbHOM
peanbHOCTM:

noAfepKKa MOBUbHbIX LINEMOB
BMPTyasibHOl peasbHOCTU Nnog,
ynpasnexHnem OC Android;

NoALEeP KA YNPaBAAOLLMX
KOHTPONNIEPOBC BO3MOXKHOCTbIO 6-
KOOPAMHATHOrO OTC/IEXUBAHUSA
NOMIOXKEHMWA B NPOCTPAHCTBE;
TEXHOIOTMA NOJIHOWM KOMMeHcaumu fara
(anti-latency): usobparkeHne fONKHO
BbIBOAMTLCA O/17 TOYEK, B KOTOPbIX
OKaKyTCA NeBbI M NPaBbIi rNasa
No/sb30BaTe/s Yepes Bpems, KoTopoe
OO/IKHO NPONTM C MOMEHTA Hayana
onpeaeneHns MecTonoN0XKeHUS rnas
Nonb30BaTeNs 40 MOMEHTa OKOHYaHUA
BblBOAA U306paxkeHus.;

naowaab OTC/NEXMBaHUA NOb30BaTeIeN
— He meHee 16 KB. M;

KOZIMYeCTBO Nonb3oBaTeNen — He meHee 3

yen.

TpeboBaHMA K cUCTEME OTCNEXKUBAHUA
NOJIOXKEHMA NoNb30BaTe el (TpeknHra):
TUM CUCTEMbI OTCAEXMNBAHUA:6-
KOOPAMHATHAA CUCTEMA OTCIEKUBAHUSA;
0bLWwnii BeC 0gHOro YCTPOMCTBA TPEKMNHTa
— He 6onee 20T;

TEXHOI0MMA: ONTUKO-UHEPLMANbHBIN
TPEKMHT, aKTUBHbIE MapKepbl,
paboTatowme B MHPpaKpacHOM
AnanasoHe;

yron o630pa onTUYECKON CUCTEMbI — He
meHee 230 rpaaycos;

BPEMSA OTKAMKA CUCTEMbI TPEKMHIA — He
6onee 2 mc;

pa3smeLlleHne CEHCOPOB: Ha 0bbekTe
OTCNEeXMBAHUA;

CeHCcopbl, UCNob3yemble ANA
OTCNEKMBAHUA LIIEMOB BUPTYasIbHOM
pPeanbHOCTU U ANA OTCAEKUBAHMUSA
OBUXKEHWI PYK NONb30BaTeNEN, AOMKHDI
6bITb UAEHTUYHBIMY U
B3aMMO3aMeHAEMbIMU;

pa3smeLleHMe aKTUBHbIX MapKepoB:
Hano/bHOE;

BCE KOMMOHEHTbI CUCTEMbI TPEKMHTA
OONIXKHbI MOHTMPOBATbLCA Ha non, 6es
HeobxoanmocTU
NOTON0YHOr0/HAaCTEHHOrO MOHTaa;
Ha/Zinyme CEHCOPOB B COCTaBe e4MHOr0
YCTPOWCTBA TPEKMHTA: aKCeNepoMeTp,
rMPOCKON, ONTUYECKUI CEHCOP;

4acToTa OTCAEKMBAHUA NONOKEHUSA
nosib3oBaTens:

- aKkcenepomeTp: He meHee 2000
BbI6OPOK/C;

- rMpocKon: He meHee 2000 BbI6OPOK/C;

Komnn.
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- ONTUYECKUI ceHCop: He meHee 60
BbIGOPOK/C;

NMOrPELHOCTb OTCNEKMBAHNA MNONOKEHUA
Nno/ab30BaTeNA B MPOCTPAHCTBE HA
naowagyn 6 mx 6 m — He 6onee 10 mm;
MWHUMA/ZIbHOE KONNYeCcTBO
nosb3oBaTesel, NogaepKneaemoe
CUCTEMOM TPEKUHTA, HE MeHee 3 yen.

TpeboBaHMA K NOKA3aTeNsIM XpaHeHus,
TPAHCMOPTUPOBKN U HACTPOMKM:

BpemsA NOJIHOroO Pa3BEPTbIBAHMA U
HaCTPOMKM CUCTEMbI AN NAOLLAAM
oTcnexunBaHua 16 Ke. m —He 6onee 90
MWH;

HeobxoAMMOCTb KaniMbpoBKM B Npouecce
3KcnayaTaumm — OTCYTCTBYET;

Temnepatypa xpaHeHusa: -30°C .. + 50°C.

TpeboBaHUA K cnocobam ynpasneHun
WHTEPAKTUBHBIMWU MOAENAMW:
noanepKa 6-KOoOpANHATHOrO
OTCNEXKMBAHUA NONOKEHWUA YNPABAAIOLLMX
YCTPOWCTB B NPOCTPAHCTBE.

TpeboBaHWA K NporpaMmmHOMy
obecneyeHuto:

NoALEepPrKKa CUCTEMOM TPEKUHTA
onepauynoHHbIx cuctem: Windows,
Android;

npeaocTaB/ieHne HeorpaHUYeHHOM No
BPEMEHW UCMO/Ib30BaHMA MPOCTON
(HencKNUNTENBHOM) NNLEH3UK Ha
KOMMepYecKoe UCMo/b30BaHue
NporpaMmMHOro obecneyeHuns cuctTembl
TPEKUHra Ha oamH wnaem ¢ OC Android
(6eccpouyHan anueHsma) — 3 wrT.

Obwme TpeboBaHUSA:

Hasnume MoBUNbHbIX LWAEMOB
BMPTYanbHOW peanbHocTu OculusGo uam
aHanor — 3 wrT.;

Ha/inume KOMNNEKTa NPOBOAOB U
3apAAHbIX YyCTPOKNCTB Ana becnepeboitHol
paboTbl.

2.9.

doTtorpammetpuyeckoe MO

NOana 06paboTkn N306paxkeHnn n
onpegeneHnsa Gopmbl, pasmepos,
NONOXKEHMA N UHbIX XapaKTEPUCTUK
06BEKTOB Ha NJIOCKOCTU UM B
NpocCTpaHcTBe.

wT.

2.10.

Ksagpokontep MavicAir

KomMnaKTHbI KBaapoKonTep ¢
TpPEXoceBbIiM CTabMIM3aTOPOM, Kamepoi
4K, MaKcMMmasibHOM AanbHOCTbIO Nepeaaymn
He meHee 6 KMm.

wT.
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2.11.

KBagpokonTep ¢ KamepoW, Bec He bonee
100 r B cbope c nponennepom 1 Kamepoit;
ONTUYECKUI AATYNK onpeaeneHus
No3uLUMM — Haanuue;

BO3MOHOCTb YAANEHHOIO

Keagpokontep DJI Tello NPOrpammMmnpoBaHNA — Hann4me. LT,

MeguasoHa

doToannapaT c 06bEKTUBOM KonnyectBo apPpeKTnBHbIX NUKcenen — He LT,
meHee 20 M/H.

3.2

Bupeokamepa MnaHwert (pna obecneyeHus wT.
COBMECTUMOCTM ¢ N 2.3.6) ¢ NpUMepHbIMK
XapaKTepUCTUKaMn:
AvaroHanb/paspelueHne: He MmeHee
2048x1536 nuKkcenen;

AMaroHanb sKpaHa: He meHee 9.7";
BCTpoeHHan namaATtb (ROM): He meHee 32
I'B;

pa3spelweHne GoToKamepsbl: He meHee 8
Mn;

Bec: He 6onee 510T;

BbicOTa: He 6onee 250 mm.

3.3

Kapta namatm ana O6béM NamaTn — He MeHee 64 6, Knacc WwT.
dotoannaparta/Bmaeokamepbl He HuKe 10.

34

LWTatne MaKcrMmabHas HarpysKka: He 6onee 5 Kr; WwT.
MaKCMMa/IbHaA BbICOTa CbEMKU: HE MeHee
148 cm

4.2.5. VabopManIMOHHO-METOANYECKHE YCIOBHUS peald3allid OCHOBHOW 00pa3oBaTeIbHOM

MIPOrpaMMbl OCHOBHOT'O 00I1ero o0pa3oBaHMs (CIMCOK BHEIIHMX METO.MaTepHalioB) (CCHUIKU

Ha JIOI. MaTepuaibl — MPOMKCHIBaEM B Kelcax)

CIIMCOK HCTOYHHKOB JIMTEPATyphI:

1.

AnmvazoB, W.B. COOpHMK  KOHTpOJBHBIX  BOIPOCOB IO  JUCLUIUIMHAM
«Aspodororpadus», «A’pockEéMKa», «A’pokocMUYecKue MeTolbl chéMok» / M.B.
AmmazoB, A.E. AntemnoB, M.H. CeBacthsiHoBa, A.®. Crenmenko — M.: wu3m.
MUUAT AuK, 2006. — 35 c.
baesa, E.}O. O6uine Bonpochl MPOEKTUPOBAHUS U COCTABIEHUS KapT IS CTYAEHTOB
cneuuanbHoctu «Kaprorpapus um reoundopmatuka» / E.FO. baesa — M.: u3n.
MUUI'AuK, 2014. — 48 c.
Makapenko, A.A. YuebHoe mocoOue Mo KypcOBOMY HPOEKTHPOBAHMIO MO KypCy
«Ob6mereorpaguueckne kapte» / A.A. Makapenko, B.C. Mouceea, A.JL
Crenanuenko moj obmieil penakuueit Makapenko A.A. — M.: m3n. MUUT'AuK,
2014. — 55 c.
Bepemaka, T.B. Metoauueckoe moco6ue 1no UCosib30BaHUIO TOMOrpauyecKux KapT
JUISL OLIEHKH 3KoJIoruueckoro cocrosiuust tepputopun / T.B. Bepemaka, Kauaes I'.A.
— M.: m3g. MUUTI'AuK, 2013. — 65 c.
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10.

1.

12.

13.

14.

15.
16.
17.
18.

19.
20.

Penpko, A.B. dortorpaduueckue mporiecchl peructpanuu wuHbpopmammu / A.B.
Penpko, Kouncrantunosa E.B. — CI16.: m3a. [IIOJIMTEXHUKA, 2005. — 570 c.
KocunoB, A.I. Teopus u mnpaktuka w1udpoBoil 00pabOTKH U300paKESHHMA.
JIMCTaHIIMOHHOE 30HIMPOBaHHE M Teorpaduueckrue HWHGOPMAIMOHHBIE CHUCTEMBI.
Yuebnoe mocobue / A.I'. Kocunos, UK. Jlypee ox pen. A.M.bepissata — M.: u3n.
Hayunsrit mup, 2003. — 168 c.

PagnonokanoHHble  CHCTEMBI  BO3IYINIHOW  pa3BelKH,  JemupUpoBaHUE
paMOIOKAIMOHHBIX M300paxenwii / moa pen. LlkomsHoro JLA. — m3a. BBUA nwm.
npo¢. H.E. XKykosckoro, 2008. — 530 c.

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

HBano, H.M. bamnuctuka m HaBuranus KOCMHUYECKHX arlllapaToB: YYEOHHK IS
BY30B — 2-¢ u3]1., iepepad. u jom. / H.M.UBanos, JI.H. JIeicenko — M.: u3z. [poda,
2004. — 544 c.

Bepemaka, T.B. Meroauueckoe mocobue 10 Kypcy «IKOJOTHYECKOE
KapTorpagupoBanue» (1adoparopusie padotsl) / T.B. Bepemakosa, U.E. Kypbatosa
— M.: m3n. MUNT'AuK, 2012. — 29 c.

NBanoB, A.I'. MeTtoandeckre yka3zaHUs MO BBIIOJTHEHHUIO JIAOOPATOPHBIX PadOT 1O
mucuumiuHe «{udpoas kaprorpadus». [ns cryneHToB 3 Kypca MO HaIlpaBJICHUIO
noarotoBku «Kaprorpadus u reounpopmaruka» / A.I'. Usanos, C.A. Kpsuios, I'.1.
3arpeoun — M.: uzn. MUNT'AuK, 2012. — 40 c.

WBanoB, A.I'. Atmac xkapTtorpaduyeckux TPOCKIUHA Ha KPYIHBIC PETHOHBI
Poccuiickoit @eneparuu: yueoHo-HarmsgHoe u3aanue / A.I'. UBanos, I'.M. 3arpedun
— M.: u3n. MUUT AuK, 2012. — 19 c.

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

beictpoB, A.}O. [IlpumeneHne TeOMH(POPMAIMOHHBIX TEXHOJIOTHH B
JOTIOTHUTEILHOM IIKOJbHOM oOpa3oBaHuu. B cOopHuke: Dkojorus. DKOHOMUKA.
Nudopmaruka / A.YO. beictpos, J.C. JIyouun, C.C. I'py3znes, M.B. Annpees, /[.O.
Hpeira, ®.B. Hlkypos, }0.B. KomocoB — Poctos-Ha-[lony, 2016. — C. 42-47.

GISGeo — http://gisgeo.org/.

I'C-Accommanmu — http://gisa.ru/.

GIS-Lab — http://gis-lab.info/.

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

OSM — http://www.openstreetmap.org/.
beictpos, A.1O. I'eokBanTyM TynkuT. Mertoauueckuit
uHCTpyMeHTapuil HactaBHUKa / A.}O. beictpoB, — Mocksa, 2019. — 122 c., ISBN

978-5-9909769-6-2.
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	I. Пояснительная записка

