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L. IosicuuTenbHAs! 3aMIHCKA

AKTYaJIbHOCTB: CErofiHs TIeOMH(OPMAIIMOHHBIE TEXHOJIOTHH CTald HEOTBEMJIEMOH HaCThlO
Hawieit JKu3HH, 000 COBPEMEHHBIH YENOBEK TI0Jb3YETCS HABHTALMOHHBIMH CEPBHCAMH,
NPUIOKEHUSIMI IJIf MOHHUTOpPMHra OOLNECTBEHHOTO TPAaHCIOPTa W MHOTMMH JIPYTHMHM
CEPBHCAMHU, CBSI3aHHBIMU C KAPTAMH. DTH TEXHOJIOTMH HCIIOJIB3YHTCS B COBEPIIEHHO Pa3IMYHBIX
cdepax, HauUMHAsA OT pearupOBaHUs MPU YPE3BbIYAHHBIX CUTYALUAX U 3aKaHUUBAs. MAPDKETUHIOM.
Kypc «[eonnopmaniioHHbie TEXHONOTMHY» TMO3BONsSET chopMUpOBaTh Yy 0OO0ydYaroImuxcs
YCTOHYMBYIO CBSI3b MEXIY MHGOPMAIIMOHHBIM H TEXHOJOTHYECKUM HANPABJICHUAMH HA OCHOBE
peanbHbIX MPOCTPAHCTBEHHBIX NAHHBIX, TaKMX Kak a’podorochémka, KOCMHYECKas ChEMKA,
BEKTOPHbIE KapThl U Jp. DTO MO3BOJMT 00YYArOIMMMCS MOJTYYUTH 3HAHUA MO HCIIOIb30BAHUIO
reouH(OPMAIIMOHHEIX HHCTPYMEHTOB W NPOCTPAHCTBEHHBIX MAHHBIX Ui IOHMMAaHUA |
H3YYEHHs OCHOB YCTPOWCTBA OKPYKAIOIIEr0O MHPAa W TNPUPOAHBIX sABieHHHA. OOyudarommecs
CMOTYT peall30BbIBATh KOMAHIHbIE MPOEKTHl B C()epe MCCIENOBaHHS OKPYKAIOLWIEr0 MHPa,
HA9aTh UCMOJIF30BATh B TIOBCEIHEBHOM KH3HH HABUTAIIMOHHBIE CEPBHCHI, KOCMMYECKHE CHUMKH,
9JIEKTPOHHEBIE KapTel, COOUpaTh JaHHbIE 00 00BEKTaX HA MECTHOCTH, co37aBaTh 3D-00BEKTHI

MECTHOCTH (KB.K OTACIILHBIC 3[JaHHA, TaK 1 LUEIBIE ropo;:{a) H MHOTO€ IpYyroec.

Kaaccunduranusi nporpaMMbl: TEXHUYECKAs.

HanpasjieHHocTh  o0pasoBaTenibHOM  mporpammbi:  obpasosareinbHas — mporpamma
«eonH(OPMALMOHHBIE TEXHONOTHH» sBIseTcs 001Ie0dpa3oBaTebHOR  TIPOrpamMmoi 1o

npeaMeTHo# odnactu « TexHonorus».
@O yHKUHOHAILHOE NPeIHAZHAYEHHEe NPOrPaAMMBI. TPOSKTHA.

(Dopma OpraHH3aluH: TPYIIIoBasi.

AKTyaﬂbHOCTb H OTJIHYHTEIbHbIe 0C00eHHOCTH NporpamMmMbi




HoBu3Ha nporpamMmbl 3aKII0YaeTCs B CO3JaHMM YHUKaJIbHOH 00pa30BaTenbHOH Cpensbl,
(opmupyromeH MpoeKTHOE MBILIIEHHE 00yHaIOMUXCs 32 CUET TPAHCISLMH NPOEKTHOTO Criocoda

AEATENBHOCTH B PaMKaX PELICHHMs KOHKPETHBIX IPOOJIEMHbBIX CHTYaLHIA.

AKTyanbHOCTh NporpamMmbsl 00yCIOBIEHA TeM, YyTO padoTa HajA 3ajadaMu B paMKaxX MPOEKTHOMH
IeATeNbHOCTH (JOPMHPYET HOBBIH THUIT OTHOLIEHHS B PaAMKaX CHCTEMBbI «NPHPOAA — OOIIECTBO
— YENOBEK — TEXHOJOTHMY», OMPEAECISIOi 0043aTeNbHOCTh IKONOTHYECKON HOPMHPOBKH
0Py OpraHu3alMi JIF00O0N NESTEeNBHOCTH, YTO SIBJSETCS NEpBLIM 1IaroM K (opMHpOBaHUIO

«TIOKOJICHHA PasBHTHA», ABJIAIOLICTOCA TPEHIOM Pa3BHTHA COBPEMEHHOI' O ob1ecTBa.

[Iporpamma mpennonaraet GopMupoBaHue y 00ydalOmUXCss NPEICTaBICHUH O TEHACHLMAX B
Pa3BHTHH TEXHHYECKOM cepsl. HOBbIH TEXHO-MPOMBIIIIEHHBIH VKA HE MOXKET OBITh [1OJI0MKEH
B (hopmar 001IeCTBA pa3BUTHS TOJBKO HAa OCHOBAHMU HOBHU3HBI (MM3HUECKHX MPHHLIMIIOB, HOBBIX
TEXHHUYECKUX PEHICHHH W KJIACTepHBIX CXEM B3aUMOIEHCTBHSA HA TOCTHHAYCTPHAJILHOM J3Tare
Pa3BHTHA COLMYMA, a MIEA Pa3BUTHS OOIIECTBA HEMPENOXKHO BKIIOYAET B CE0A TEHACHLMIO K
OOpETEHHIO COHANPABIIEHHOCTH AHTPOINOreHHbIX (AKTOPOB, 3aKOHOB pPa3BUTHA OuOCHepsl H

KyJbTYPHOT'O Pa3sBUTHS.

[lemaroriueckas 1enecO00Pa3HOCTh ITOH MPOrpaMMbl 3aKIHOYAETCS B TOM, YTO OHA SBJIAETCS
LIEJIOCTHON M HEMPEPHIBHOM B TEYEHHE BCEro MpoLecca 00ydIeHuUs U NO3BOJIAET 00yYaloIemMycs
ar 3a [IaroM packpeiBaTh B cede TBOpYECKHE BO3MOKHOCTH H CaMOPEaiH30BbIBATHCA B
COBPEMEHHOM MHpe. B mpoiecce H3yueHHs OKPYMKArOLWIEro Mupa 00y4aroMecs Moydar

JIOTIONHUTENBHOE 00pa3oBanue B 001acTH HHOOPMATHKY, Teorpadum, MATEMaTHKH U (PH3HKH.

OrMyuTENBHON 0COOEHHOCTHIO TaHHOM NMPOrpaMMBl OT YiKe CYIIECTBYIOIHMX 00pa30BaTE/IbHbIX
nNporpaMM  ABASETCS €€ HAMNpPABJICHHOCTH HA pPa3BUTHE O0YYalOMMXCA B  TMPOEKTHOH
neATebHOCTH coBpeMeHHbIME MeTomukamMid TPHM3 u SCRUM ¢ moMOLipH0 COBPEMEHHBIX

TEXHOJIOTHIT U 000pyA0BaHUA.

Bo3pact ofyuaromuxcsi: oOyuaroumecs 7 Kiaccos.
Cpoxu peaju3auHH NporpamMmel: 68 4acos.
HanoJsHsieMoCTh rpynim: 15 4enosex.

Peskum 3aHsITHIL: 110 2 aKaJEeMHYECKHX Yaca B HEAEIIO.

®opmbl 3aHATHIL:



- paboTa Haj pelIeHHEM KEHCOB;

- 1abopaToOpHO-NpaKTHYECKUe PadoTh;
- JISKIIHH,

- MacTep-KJIacchl;

- 3aHSATHS-COPEBHOBAHUS,

- JKCKYPCHH;

- IIPOCKTHBIE CCCCHH.

MCTOIII:I, HCIIOJbL3YEMBIC HA 3AHATHAX!

e npaKTHuecKue (yIpaxHeHHs, 3a1a49H ),

- clioBecHbIe (pacckas, becena, MHCTPYKTaXK, YTEHUE CIIPaBOYHOM JIMTEPATYPbl);

- HarIsiHbIE (IEMOHCTPALWMS MyJIbTHMEIMHHBIX Ipe3eHTaluH, GoTorpadun);

= npobyieMHble (METOABI TPOOJEMHOTO H3JIOXKEHHA) — OOyvYarommMCst Jaércs 4acTh
rOTOBOI'O 3HAHMS,

= IBPHCTHYECKHE (YACTHYHO-ITOMCKOBBIE) — O00YYaIOIMMCS TPENOoCTaBaseTca Oonbluas
BO3MOKHOCTh BEIOOPA BAPHAHTOB;

= HCCIIE0BATENBCKUE — 00YYaIOIIHECS CAMH OTKPBIBAKOT U MCCIIEAYIOT 3HAHHS,

- HILTIOCTPATUBHO-00bACHUTENBHBIE;

- PENpPOAYKTHBHBIE,

= KOHKpETHbIE ¥  a0CTpakTHble, CHHT€3 W aHaJM3, CpaBHEHWE, 0000wEeHue,
abcTparupoBanue, KiaccH(HMKauus, CHCTEMaTH3alMsA, T. €. METOJbl KaK MBICIUTEIIbHBIC
OTIEpaLiH;

- WHIYKTUBHBIE, IEYKTUBHBIE.

L1 1 Lleny ¥ 3amauM pealu3allid OCHOBHOM 00pa3oBaTesbHOH IPOrpaMMbl

OCHOBHOT0 0011ero 00pazoBaHus

Ilesab: BOBJEYEHHME OOYYAIOIMXCS B [POSKTHYK AEATENBHOCTh, pa3paboTka Hay4HO-

MCCJICIOBATEIIbCKUX U HHXKCHEPHBIX [TPOCKTOB.




3agauu:

obyuarowue:

. npuobpeTeHue U yriaybieHre 3HaHHI OCHOB MPOCKTHPOBAHKA U YIIPABICHUSA MPOSKTAMU;
. 03HAKOMJICHHE C METOJaMH1 U MpHEMaMHy cO0pa U aHaIu3a HHPOPMAaLIHH;

. o0y4eHHe MPOBEICHHUI0 MCCIEN0BAHNH, MPe3eHTalli 1 MEeKIPEIMETHOH MO3ULIMOHHOM
KOMMYHHKALUH,

. 00yueHue pabore Ha CrIeLHATM3MPOBAHHOM 000PYI0BaHUH U B IPOrPaMMHBIX Cpeax;

. 3HAKOMCTBO C  XapA-KOMIIETSHIMAMH (reOMH(OPMALMOHHBIMHU),  I03BOJIAHOLIMMU

NPAMEHSATE TCOPETUYECKHUE 3HAHHMA HA INMPAKTHKE B COOTBETCTBHH C COBPEMCHHBIM YPOBHEM

Pa3BUTHS TEXHOJIOTHH.

passusaioujue:

. (opmupoBaHHE HHTEPECA K OCHOBaM H300pETaTENbCKOMH JEATENLHOCTH,

. pa3sBHTHE TBOPUECKUX COCOOHOCTEH M KPEATHBHOIO MbILIIEHH,

. npuobpeTenne onbita uenob3osanus TPU3 npu dopmupoBanin cOOCTBEHHBIX HAEH U
pELICHHIA,

. (popMHpOBaHME NOHMMaHMsA TIPAMOH M O0OpaTHOM CBsI3M TMPOEKTa M CPEIbl €ro

peanu3aruy, 3aJ10’KEHHE OCHOB COLIMAIBHOM 1 9KOJIOTHYECKOH OTBETCTBEHHOCTH,
. Pa3BUTHE IEONPOCTPAHCTBEHHOI'O MBILIUICHHS;

. pa3sBUTHE COT-KOMIETEHIIMH, HEOOXOANMBIX JUlsl YCIEIIHOH paboThl BHE 3aBHCHMOCTH

oT BbIOpanHO# nipodeccun.
BOCRUMAUAMENbHbILE.
. (dopMHUpOBaHHE MPOSKTHONO MHPOBO33PEHUS M TBOPUECKOTO MBIIJICHHUS,

. q)OpMI/IPOBaHHe MHPOBO33pEHHA 110 KOMITJIEKCHOHM  OLIEHKE OKpPYXKarIIero MHupa,

HaHpaBﬂeHHOﬁ Ha €ro rno3uTHBHOE H3MCHCHHE,

. BOCIHTAHHE COOCTBEHHOH TIO3HILIMH TII0 OTHOLIEHMKD K JIEATCILHOCTH H YMCHME

COTIOCTABJIATh €€ C IPYTMMH IMO3ULMAMHU B KOHCTPYKTHBHOM JHAJIOre,



. BOCMUTAHHE KYJIBTYPBI padOThl B KOMaHE.

L1:2 [MpuHumner ¥ noaxoas! K (GopMHPOBaHHIO 00PA30BATENBHOH MPOrpaMMbl

OCHOBHOTr0 0011ero 00pasoBaHus
[TporpamMma peajm3yercs:

- B HENPEPbIBHO-00pa30BaTENBHOMN IEATENILHOCTH, COBMECTHOM AEATEILHOCTH, OCYINECTBIAEMOM
B XOI€ PEKHUMHBIX MOMEHTOB, rie O00yJalOUIMIACS OCBAaWBAET, 3aKPEIUIIET U anpoOupyeT

TMOJIYYCHHBIC YMCHHA,

- B CaMOCTOSITEJBLHOM AeATElIbHOCTH OGy‘IﬂIOHIHXCﬂ, raoe o6yqa10my1ﬁcﬁ MOXET BblﬁpaTb
ACATCIBHOCTE [0 HMHTEPECAM, B3aUMOJCHCTBOBATE CO CBECpCTHHKaMM Ha PpPaBHOIPaBHBIX

MO3ULIMAX, PEIIATh TPOOJIEMHBIE CUTYALMH U 1ID.;

- BO B3aMMOJEHCTBHH C CEMBAMH IETEMH.

[IporpamMma MOMKET KOPPEKTHPOBATECS B CBA3H C U3MEHEHHAMHU:
- HOPMATUBHO-TIPABOBOI 0a3b! JOMIKOIBEHOr0 00pa3oBaHus;

- BUJIOBOM CTPYKTYPbI IPYIIIL;

- 00pa30BaTENILHOrO 3anpoca POAUTENICH.

[onxoast k GpopMUPOBaHIIO IPOTPAMMBbI:

- JlmyHocTHO-OpUEeHTHPOBaHHbIH. OpraHuzanus 00pa3oBaTENLHOrO TpOIEcca C  YUETOM
IJIABHOTO KpHTEPHs 3(PPEKTHBHOCTH 00yHaOIEerocs — ero MMYHOCTH. MeXaHu3M — CO3IaHHe
YCIIOBH 11l Pa3sBUTHs JIMYHOCTH HA OCHOBE M3ydeHHs criocoOHocTteil ofydaromerocs, €ro

HHTEPECOB, CKIIOHHOCTEH.

- JlesarenpHocTHBIM. OpraHuzaius AEATETLHOCTH B OOIIEM KOHTEKCTE O0pPa3oBaTEbHOIO

rnmpouecca.

- IlennoctHeii. OpraHm3aums pasBHTHS W BOCIMTaHHsA HAa OCHOBE OOIIEYETOBEYECKHX

LICHHOCTEH, a TAKKE ITUUECKUX, HPaBCTBCHHBIX U T. II.




- KomnerentHocteii. @opMupoBaHHE TOTOBHOCTH  OOyHalOIIMXCS  CaMOCTOSTE/IBHO

NIEACTBOBATh B XO4€E PELICHMA aKTyaJbHBIX 3a1a4.

- CucremHelif. MeTONONOrHYECKOE HANPABJICHUE, B OCHOBE KOTOPOTO JICKHT PACCMOTPEHHUE
00y4Jaromerocs Kak LEIOCTHOIO MHOXKECTBA HJIEMEHTOB M3 OTHOLICHMI M Pa3HYHBIX CBS3CH

MEXIY HUMH.

- Jlnanornyeckuii. Opranusanus npouecca ¢ y4€TOM MPHHLIMIA AMAN0ra, cyobeKT-CyObeKTHBIX

OTHOILEHHIT.

- IIpo6Gnemubiii. DopMUpOBaHHE MPOTPaMMbI C MO3UIMHA KOMIUIEKCHOTO M MOJYJIBHOIO
NPEACTaBIEHHs €€ CTPYKTYPhI KaK CHCTEMBI MOAMPOrpaMM o 0Opa30BaTeNbHBIM 001acTAM U

NETCKHM BUZIAM HAESTEIbHOCTH, CIIOCOOCTBYIOLIMM LICIEBBIM OPHEHTHPAM Pa3BUTHSL.

- Kyneryponoruueckuii. Opranusanus nponecca ¢ y4éToM IOTEHIMaaa KyabTypocoodpasHoro

COZIECPIKaHHUS JOUIKOJIBHOTO 00pa3oBaHus.

1.2. TInanupyemsle pe3yibTaThl OCBOEHHsS OOYHarOLIMMHCS OCHOBHOH 00pa3oBaTenbHOH
TIPOrpaMMbl OCHOBHOTO 001ero o0pasoBaHus (00s3aTe/IbHO MPOBEPUTh pasOHEHHE IO

JMTUYHOCTHBIM, MPEIMETHBIM U T. [1.)
1.2.1. OOmue MonaoKeHHs

[Tporpamma JaéT 0OyYarOLIMMCS BO3MOYKHOCTb IOTPY3HTBhCA BO BCE MHOroo0pasue
MPOCTPAHCTBEHHBIX  (reowH(OpManMOHHBIX)  TexHojorui.  IlporpamMma  3HAKOMMT
00y4arIIUXCs ¢ TEOWH(OPMALHOHHBIMH CHCTEMaMH M C Pa3IM4YHbIMH BHIaMH I€0NaHHbIX,
MO3BOJISIET TONYYHTh 0a30BbIe KOMIETEHLUMH NO cOOpY JAaHHBIX M OCBOWTH MEPBHYHbBIC
HaBBIKM PabOTHI ¢ MaHHBIMHU. [10TyYEHHbBIE KOMIIETEHIIMH H 3HAHUS TT03BOJIAT O0YJarOLIMMCS
MPUMEHHUTh WX MOYTH B JIFOOOM HAlpaBlIeHWH COBPEMEHHOrO pbiHKAa. OCBOMB MPOrpaMmy,
oOyuaroipecss CMOTYT BbIOpaTh Hau0ojee MHTEPECHYHO M HHUX TEXHOJOTHYECKYHO

HanpaBJIEHHOCTh, KOTOPOH OHK OyayT 00y4aThCsl B paMKaxX yriIyOaEHHOTO MO



[Iporpamma 3aTparuBaer Takue TeMbl, Kak: «OCHOBBI pabOThl C NMPOCTPaHCTBEHHBIMH
TAHHBIMUY, «OpueHTHpOBaHKE Ha MECTHOCTHY, «OcHoBbl  (hoTorpaduu»,
«CamocrosaTenbHbli  cO0Op maHHBIX», «3D-MOAETHpPOBAaHHE MECTHOCTH M O0OBEKTOB
mecTHOCTHY, «I eoundopmarmonnsie cuctems! (IMC)», «Buzyanusaims u npencTaBieHue

PE3YJILTATOBY.

B ocHoBe paspaboTaHHO# mporpaMMbl JIEKHT MeTonuueckHii UHCTpYMEHTapuid
(enepansHoro ThIOTOpa bhicTpoBa AHTOHa lOpheBHua «CeTh AETCKHX TEXHOMAPKOB

“KBanTopuym™”. BBOIHBIN MOIYIIBY.

HpOl" paMMa OpPHEHTHpPOBaAHa Ha  JOIIOJHHTEJIBHOE 06pa303aHHe oﬁyqaromnxm

LIKOJIBHOIO BO3pacTa 7 Kiacca.

MakcumanbHOE KONMU4ecTBo 00ydaromuxcs B rpynne — 15 yenosek.

1.2.2. CrpyKTypa IIaHUpPYEMBIX PE3YJIbTaTOB

[InanupyeMple pe3ynabTaThl ONHMPAIOTCA HA BEAYINHE IIEJICBBIE YCTAHOBKH, OTPAXKAIOLIUE
OCHOBHOH, CYIIHOCTHBI BKJIAaJ Ka)I0H W3y4yaeMOM IpOrpaMMbl B Pa3BUTHE JHMYHOCTH,

00yyaroIIHUXCs, UX CIIOCOOHOCTEIH.
B cTpyKType IaHUPYEMbIX PE3yIbTATOB BbLIEIAIOTCS CICAYIOLIHME TPYIINbL:

1. JluvHOCTHBIE pe3yJbTaThl OCBOEHMS OCHOBHOM 00pa30BaTeNbHOM  IPOrpaMMbl

NPEACTABIICHLI B COOTBETCTBHHU C Fp}’HHOﬁ JIHYHOCTHBIX PE3Y/ILTATOB.

2. MeranpeaMerHble pe3ysibTaThi OCBOEHHS OCHOBHOH 00pa30BaTebHON IPOrpaMMbl

PEACTABIICHBI B COOTBETCTBHH C MOATPYINAMH YHUBEPCATBHBIX YUEOHBIX NEHCTBHIA.

3. TlpenmeTHble pe3yibTaThl OCBOSHHS OCHOBHOH 00pa3oBaTeNIbHOM  MPOrpaMMbl

TIPEACTABJIEHBI B COOTBETCTBHH C IpynIiaMu pe3yibTaToB y‘{CGHOFO npeaMeTa.



1.2.3. JIu4HOCTHBIE pe3yabTaThl
[Ipozpaymmbie mpebosanus Kk yposHIO 6OCRUMAHHOCIU (TUHHOCMHbLE PE3YTbMAmbL):

— cOPMHPOBAHHOCTh BHYTPEHHEH MO3HIMH 00yHalOUIErocs, IMOLMOHANBHO-NONOKUTEIBHOE

OTHOIIEHHE 00yJaroUIerocs K MKOoJIe, OPHEHTAIIUs Ha MO3HAHHE HOBOTO;
— OpUEHTaLMs Ha 00pa3ell MOBENCHUS «XOPOLIET0 YUEHHKaY,

— C(OPMHPOBAaHHOCTh CaMOOLICHKH, BK/HOYas OCO3HAHWE CBOMX BO3MOXKHOCTCH B YUYCHHH,
CHIOCOOHOCTH aIeKBaTHO CYAWUTh O MPHYMHAX CBOETO YCMeXa/HeyclieXa B YYEHHH, YMEHHE

BHJIETh CBOM JOCTOMHCTBA H HEOCTATKH, YBAXKATh C€0sl M BEPUTh B YCIEX;
— C(OPMHPOBAHHOCTL MOTHBALIMK K YUEOHOH NEATENBHOCTH,

— 3HAaHME MOpAJbHBIX HOPM H C(HOPMHUPOBAHHOCTH MOPAIBHO-3THYECKHX CYKIEHHH,
CIMOCOOHOCTE K PEIUEHUI0 MOpPabHBIX MpPOOJIEM HAa OCHOBE KOODPIMHALIAM Pa3jIMYHBIX TOYEK
3peHUs, CHOCOOHOCTh K OLIEHKE CBOMX TOCTYIKOB M NEHCTBUI APYrHX JHOJAEH C TOYKM 3PEHMA

cobmoneHus/Hapy e MOPAJIbHOH HOPMBL.
TIpozpammneie mpebosanus Kk YpOSHIO pa3eumus:

— C(OpPMHPOBAHHOCTH MPOCTPAHCTBEHHOTO MBIIIJIEHHS, YMEHHE BHUIECTh O00BEM B IUIOCKMX

npeaMeTax;
— yMeHue 00pabaTthiBaTh U CHCTEMATU3HPOBATH OOJIBIIOE KOMHYECTBO MH(OPMALMH,

- C(l]OpMHpOBaHHOC-TB KpPeaTUBHOI0 MBHIJICEHHA, NMOHHMAHHUE MNPUHIMIIOB CO34aHHA HOBOro

TPOIYKTa;
— c(pOPMHPOBAHHOCT YCHAYMBOCTH, MHOT033Ia4HOCTH,

= C@OpMHpOBaHHOCTB CaMOCTOATEILHOr0 NoAxXoaa K BBHIOJIHCHHK) PA3JIMYHBIX 3a1ad, YMCHHC

paboTaTh B KOMaHJE, YMEHHUE MPABHIIBHO JENIETHPOBATH 319K,
1.2.4. MetanpeiMETHBIE PE3yIbTAThI
I"eorpadus

BoITycKHUK HAy4uTCS:
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. BLIOMpaTh ~ MCTOYHMKH  reorpadudeckoit  uHpopmaumu  (kaprorpaduueckue,
CTaTHCTHYECKUE, TEKCTOBbIC, BHUNIEO- U (DOTOM300parkeHUs, KOMIIBIOTEPHbIE 0a3bl MaHHBIX),

ANEKBATHBIE PEHIAEMBIM 3aavaM,

. OPHMEHTHPOBATECA B MCTOYHMKAX reorpaduyeckoil mHpopmauuu (kaprorpaduueckue,
CTATUCTUYECKUE, TEKCTOBbIE, BHACO- W (HOTOM300pasKeHHs, KOMIBIOTEPHbIE 0a3bl JaHHBIX):
HaXOIMTh ¥ U3BJIEKATh HEOOXOMUMYH MH(OPMALMIO; ONPENENATh U CPaBHUBATh KaY€CTBEHHbIE
¥ KOJIMYECTBEHHBIE TOKA3aTE/M, XapaKTEepU3YIOLIHe reorpaguueckue o0BEKThbI, MPOLECCH H
SIBJICHHS, UX TIOJIOKEHHE B MPOCTPAHCTBE MO reorpaduueckiM KapTaM pa3HOTO COIAEP)KaHUS H
APYTUM ~ WCTOYHMKAM,  BBIABIATH  HEJOCTAOLIYI0,  B3aMMOJOMOJHSIOUIYID  W/HIH
MPOTUBOPEYMBYIO reorpaduueckyro HHGOPMALIUIO, TIPECTABICHHYIO B OJHOM HIIH HECKOIbKHX

HCTOYHHKaX,

. NpeicTaBisTh B pasmuyHelx  (Gopmax (B Buae KapTel, Talauubl, rpaduka,
reorpaduueckoro omucaHusi) reorpaduueckyio MHQOPMaLMIO, HEOOXOAMMYIO U pEIICHHSA

y4eOHBIX U NPAKTUKO-OPUEHTHPOBAHHbIX 3a71a4.
BpImyCKHHUK NOTYYIHUT BO3MOJKHOCTh HAYIHUTHCS:
. MOJENMpPOBaTh reorpaduyeckue 00bEKTH! U ABJICHUS,

. MPUBOANTh TIPUMEPBI IPAKTHYECKOTO HCIONb30BaHUA TIcOrpaUueCKuX 3HaHHH B

Pa3IuYHBIX 00J1aCTSX IEATEILHOCTH.

Marematrka

CraTHcTHKA UM TEOPHMS BEPOATHOCTEN

BblTyCKHUK Hay4YUTCH!

. MPEeACTABIIAT JaHHBIE B BU/IE TaOIULL, AUATrpaMm;

. YuTaTh MH(POPMALHIO, IIPEICTABICHHYIO B BU/IE TaOIHIIbI, 1MAarPAMMBI.

B noBceiHEBHOH JKH3HU W TIPH W3yYCHHH APYTHX NPEAMETOB BBITYCKHUK CMOIKET:

. W3BJIEKATH, MHTEPIIPETHPOBATH W TPeoOpPa30BbIBATE WH(MOPMALIMIO, TTPENCTABJIIEHHYIO B
TabmuIax U Ha JUarpaMMax, OTPayKaroLyl CBOHCTBA H XapaKTEPHCTHKH PEAIbHBIX MPOLIECCOB 1

SABJICHMI.
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Harnsanas reomerpus
['eomeTtpuueckue Gpurypbt
BoinyckHUK Hay4uTCs:

. ornepupoBath Ha 6a30BOM YPOBHE MOHATHAMM: (Urypa, TOUKa, OTPE30K, HpsiMasi, JIy4,
JIOMaHasi, yroJi, MHOTOYTOJIbHHK, TPEYTOJBHHK B YEeTBIPEXYTOJIbHHUK, MPSIMOYTONLHHK U KBAAParT,
OKPY’KHOCTb M KpPYT, NPSMOYTONbHBIA mapamienenunen, ky0, mwap. M3o0paxkats usydaemble

(HUTypBI OT PYKH H C MOMOILBIO0 JTIMHEHKH W LUPKYJISL.

B noBce1HEBHOM KU3HU U TIPH U3YYEHHM JIPYTHX MPEIMETOB BBITYCKHUK CMOXKET:

. pelaTh NPaKTHYECKHE 3a1a4H C IPUMEHEHHEM MPOCTEHIINX CBOHCTB QUryp.
H3mepenus U BEIYHCIEHHUS
BeInyCKHHK HAY9HTCS:

* BBIMOJIHATE U3MCPCHHC IJIHH, paCCTOHHHI:‘I, BC/IHYHH YIJiOB € MOMOLOBH0 HHCTPYMEHTOB

oA HBMBI)GHHﬁ JJIUH U YI'JIOB.

Pusuka
Bemyckauk Hay4uuTes:

. coOmonate npaBuia 6e30MacHOCTH M OXpaHbl Tpyha NpH pabote ¢ yueOHBIM H

n1abopaToOpHBEIM 000PYI0BaHUEM,

. MOHUMAaTh NPHHLMIBI JEHCTBUS MallWH, NPHOOPOB W TEXHHYECKUX YCTPOWCTB, YCIOBHA

ux 0€30MacHOr0 UCIOJIL30BAHMS B MOBCEIHEBHOM YKU3HHU,

. WCIONI30BaTh TPH BBIMOJHEHHMH YUYeOHBIX 3a1au HayYHO-TIOMYJIAPHYHO JHUTEPATypy O

(U3UYECKUX ABJIEHHUAX, CIPABOYHBIE MATEPHUATIB], PECYPCHI HHTEPHETA.

HMudopmaTHka
BrImycKHHK HAy4UTCS:

. pasnuuaTh BHbI MHGOpPMaNMy Mo crnocobaM e€ BOCIPHATHSA YETOBEKOM M M0 criocobam

ee NpEeacTaBJICHHA Ha MAaTCPHUAJIBHBIX HOCHTEIIAX,
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. NPUBOAUTH TIPUMEPHI MH(OPMALMOHHBIX MPOLECCOB (NPOLIECCOB, CBA3AHHBIX C

XpaHeHueM, peodpa3oBaHUEM U niepeadeii TaHHBIX) B XKUBOH MPUPOJIE U TEXHHKE,

. knaccuduimporars cpencrsa MKT B COOTBETCTBHU C KPYTOM BBINOIHAEMbBIX 3a71a4.

MaTteMaTHYECKHE OCHOBBI HH(I)OpMaTI/IKH
BBﬂ'[yC](HHI{ MOJIYHYHUT BO3ZMOJKHOCTE!

. MO3HAKOMHTBCA C MpPHMEPAMM MAaTeMAaTHYSCKMX MOAENEH U MCMO/b30BaHHEM
KOMITLFOTEPOB MPU MX aHAJIM3€; MIOHATh CXOACTBA U PA3IMUUsA MEXIY MATEMATHYECKOH MOICIIBbIO
00BEKTA M €r0 HATYPHOM MOMENBI0, MEXKIY MATEMaTHYECKOH MOMIENbI0 OOBEKTA/SIBICHHS M

CJIOBECCHBIM ONHCAHHEM.

Hcnonb3oBaHue MpOrpaMMHBIX CUCTEM M CEPBHCOB
BBIMyCKHUK HAYH9HUTCA:
. KnaccudupoBath (aiiiel 0 THILY ¥ MHBIM MapamMeTpam;

. BBITNIOJIHATE OCHOBHBIE onepauuy ¢ (daiinamu (cosmaBaTh, COXPaHATb, PENAKTHPOBATD,

YIaJIsTh, APXHBUPOBATH, «PACIIAKOBLIBATEY apXUBHBIE Baiibl).

BblHYCKHPIK OBJIAOCCT (KaK PE3yAbTAT MPUMEHEHHA NPOTrPAMMHBIX CHUCTEM H UHTCPHET-CEPBHCOB

B JAHHOM KYPCE U BO BCEM 00pa30BaTelIbHOM NPOLECCE):

. HaBbIKaMH PabOThI C KOMITBIOTEPOM; 3HAHUAMM, YMEHHUAMH H HABbIKAMH, 10CTATOYHBIMU
Julsi paGOTBI C Pa3THYHBIMM BHIAMM MPOrPAMMHBIX CHCTEM M MHTEPHET-CEPBUCOB ((aiinoBbie
MEHEDKEPBI, TEKCTOBBIE PEIaKTOPBI, JNEKTPOHHbIE Tabiulibl, Opay3epbl, MOMCKOBBIC CHCTEMBI,
CJI0BAPH, IEKTPOHHBIC DHIMKIIONEIHHN ), YMEHHEM OMHMCHIBATH Pa0OTY ITHX CHCTEM M CEPBHUCOB

C HCIIOJIB30BAHHUEM COOTBETCTBYIOL[IGF{ TEPMHHOJIOTHH,

. pasnMuHBIMH (POpMaMU TPENCTABICHUA NAHHAIX (TaONHILbI, HHAarpaMMBL rpaduKd 4 T.
Be);
. MO3HAKOMHUTCA C HpOFpaMMHblMPI CpG)lCTBaMH s paﬁorm C ayJIHOBHSyaJ'[beIMH

JaHHBIMH H COOTBETCTBYHOLIIHUM MOHSATHHHBIM anmnaparom.

BBINyCKHHK TIOTyIHT BO3MOKHOCTD (B IAHHOM Kypce M HHO# yqeOHOMH IeATENbHOCTH):
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* MPAKTUKOBATECA B MCHOJIB30BAHWH OCHOBHBIX BHIOB MPHKIAIHOIO IIPOrpaMMHOI0

obecrieueHus (PENaKTOPbI TEKCTOB, AIEKTPOHHEIE TabIHIBL, Gpay3eps! 1 ap. );

. MMO3HAKOMHTBECS C IMPUMEPAMH HCIIOJB30BAHHMS MATEMATUYCCKOr0 MOIACIIMPOBAHHSA B

COBPEMCHHOM MHPCE,

® IMO3HAKOMHTBECA C ITOCTAHOBKOM BOIMpoCa O TOM, HACKOJIBKO AJOCTOBCPHA IOJYHYCHHAA
HHq)OpMaI.lHH, MOAKpPETJICHa JH OHAa [O0Ka3aTClibCTBAMH IMOAJIMHHOCTH (npﬂmep: HaJlH4He
3HCKTpOHHOﬁ HO,E[HHCPI); [TO3HAKOMHTECA C BO3MOKHBIMH TOAX0MaMH K OHEHKE OJOCTOBECPHOCTH

HH(pOpMaLMK (MPUMED: CPABHEHHE TaHHbIX H3 PA3HBIX HCTOYHHUKOB),
. MO3HAKOMHMTRCS ¢ MpuMepamu uerob3oBanus MKT B coBpeMeEHHOM MHUpE;

¢ NOJIYYHTh NPENCTABIIEHHUSA O pOGOTI/BHpOBaHHLIX YCTPOFICTBaX H HX HCIIOJIB30BaHHH Ha

TMMPOU3BOJACTBE M B HAYUHBIX UCCIICIOBAHHAX.

Texuonorus

Pesynbratel, 3asBneHHble oOpasoBartenbHOW mporpammoit  «TexHomorus» mo  Ookam

cozepIKaHUs

cDOpMIdeBaHHe TEXHOJIOTUYECKOM KyJbTYpbl H TPOCKTHO-TEXHOJIOTHYECKOI0 MbBIINIIICHUA

o0y4aroumxcs

Bb]HyCKHI‘IK Hay4YHUTCA:

. CIIeZIOBATh TEXHOJOTHH, B TOM YKCIE B MPOLECCE H3TOTOBJICHHS CYOBEKTHBHO HOBOIO
NPOIYKTa;
. OLICHMBATh YC/IOBHUS TMPHMEHHMOCTH TEXHOJOTMH, B TOM WYHCIE€ C TO3MIHIA

3KOJIOrHYECKOM 3alIUIIEHHOCTH,

. TIPOrHO3MPOBATH 10 W3BECTHOH TEXHOJOTHM BBIXOABI (XapaKTEPHCTHUKH TMPOAYKTa) B
3aBUCHMOCTH OT M3MEHEHHMS BXO0JI0B/IIApaMETPOB/PECYPCOB, NPOBEPATh NPOTHO3bI OIMbBITHO-
OKCIIEPUMEHTANIBHBIM IYTEM, B TOM 4YUCJIE CaMOCTOSTENbHO MUIAHMPYS TaKoro poza

3KCTICPUMEHTBI,

. B 3aBHCHMOCTH OT CHUTYallMH ONTHMH3HPOBaTh 0a30Bble TEXHOJIOTMM (3aTPaTHOCTh —
Ka4yecTBO), NPOBOAWTH AaHAJIW3 AJIbTEPHATHBHBIX PECYPCOB, COENWHATh B COHHBIA I[UIAH
HECKOJILKO TEXHOJIOrMi ©6e3 MX BHUIOW3MEHEHHS [UIS IOJAYYEHHS CIOXKHOCOCTABHOIO

MaTCpUaJIibHOT O WJIW HH(i)OpMaHHOHHOI’O INPOAYKTa,
14



» NPOBOOHUTE OLIEHKY W HCIBITAHMUE ITOJYUYEHHOTO MPOAYKTA,

. MNpOBOOWTL  aHallu3 HO’I‘pEﬁHOCTeﬁ B TEX HWJIH HHBIX MaTEpHAJIbHBIX  HJIM

MH(OPMALIMOHHBIX MTPOIYKTAX;

. OMUCBIBATH TEXHOJOIMYECKOE PEIICHUE ¢ MMOMOIIBK) TEKCTAa, PUCYHKOB, rpaduueckoro
U300 paKeHuMs,
. aHaIM3MPOBATh BO3MOJKHBIE TEXHOJOTHUECKHUE PELICHHS, OTIPEAETATh X TOCTOMHCTBA U

HEAOCTATKH B KOHTEKCTE 3aJaHHOM CHUTYaIIHH,

. MPOBOAWTh W aHAIM3UPOBATh Pa3pabOTKy W/HMIM pealu3alfi0 MPHUKIAaIHBIX TPOEKTOB,
NpernonaratoIux:
. OTIpe/ieNIeHHe XapaKTEePUCTHK M pa3pad0TKy MaTepPHalbHOrO MPOIYKTa, BKIIOHUAsl €ro

MOAENUpPOBaHHE B WHQPOPMAIMOHHON cpene (KOHCTPYKTOpPE), BCTPaMBAHHUE CO3/1aHHOIO

UH(POPMALIHOHHOTO NPOAYKTA B 3aJaHHYI0 000JI0YKY,

. W3rOTOBNICHHE WH(OPMALMOHHOTO MPOAYKTA MO 3aJaHHOMY alrOPUTMY B 3aIaHHON
obomouxke;
. MPOBOAMTH M AHAJIM3UPOBATh pa3paboTKy W/WIKM peaaH3ali0 TEXHOJOTUUECKHX

IIPOEKTOB, NpEeanoiararoumx:

= ONTHUMH3ALMIO  3aJaHHOr0 cmocofa (TEXHOJOrMH) ToOJydeHHs  Tpebyrouierocs

MaTepHalIbHOTO MPOAyKTa (10Cie ero MPUMEHEHHs B COOCTBEHHOMH MPAKTUKE),

- pa3paboTKy (KOMOWHMpOBaHWE, H3MEHEHHE NapaMeTpoB M TpeDOBaHWI K pecypcam)

TEXHOJIOTHH TIOJIYYEHHs MATEePHAIBbHOTO0 U MH()OPMALMOHHOTO TMPOAYKTA C 3alaHHBIMU

CBOMCTBAMH,
. MPOBOAMTE M AHATW3MPOBATh  pa3paboTKy  W/MAM  peaid3alvi0  IIPOEKTOB,
NPEANOIaralomx:

- MIaHupoBaHue (pa3paboTKy) MaTepHalbHOTO MPOAYKTa B COOTBETCTBHH C 3amadei

COOCTBEHHOM JEATENBHOCTH (BKIIHOYAsi MOJEIHPOBAHUE U Pa3paboTKy JOKYMEHTALMH ),

- IJIaHUpOBaHKHe (paspaboTKy) MaTepPUaIbHOTO TMPOJAYKTa HAa OCHOBE CaMOCTOSATEIBLHO

HpOBeIléHHL[X HACCJIeI0BaHMI HOTpCﬁHTBJIbCKHX HHTEPECOB.

BBhIMyCKHUK NOJYYHT BO3MOXKHOCTh HAYYUTHCH:
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. BBISIBIATE M (OpMynupoBaTh mnpobieMy, TpeOyIOUyr0 TEXHOJIOIHYECKOTO

pELICHHUS,

. MOIU(ULIHPOBATE HMerLIrecs MPOAYKTBI B COOTBETCTBUH c
CUTyalLMel/3aKka30M/moTpeOHOCThIO/3a]aueif  NeATENbHOCTH MW B COOTBETCTBHM € HX

XapaKTepUCTHKaMH pa3pabaThiBaTh TEXHOJIOTHIO Ha OCHOBE 0a30BOH TEXHOJIOIHH,

4 TEXHOJIOTH3HPOBATH CBOH OIIBIT, IPEACTABJIATE HAa OCHOBE PETPOCIIEKTHBHOIO
aHaluMsa u yHH(l)HKaLIHH JACATCIIBHOCTH OINMUCAHHEC B BHIAC MHCTPYKIIMH HIIH TEXHOJIOrHYECKOoH

KapTsl.

1.2.5. IlpenmeTHbIE Pe3yIbTAThI
[Ipozpaymneie mpebosanus Kk 3SHAHUAM (Pe3YabManmsl MEOPemMuU4ecKoli NOO20MOBKY):

° InpaBuia Oe3onmacHoid pa60TBl C 3JICKTPOHHO-BBIYHUCIIMTCIIPHBIMH MallllHHAMH H

cpencTBaMH Ui cOOpa MPOCTPaHCTBEHHBIX NaHHBIX;

. OCHOBHBIE BH]IBI TPOCTPAHCTBEHHbIX TaHHBIX;
. COCTaBHbBIC HaCTH COBPEMEHHBIX I'€OHH(OPMALIMOHHBIX CEPBHCOB;
. npodeccuonansHOe IIPOrpaMMHOE obecrieueHue il 00paboTtku

NMPOCTPAHCTBEHHBIX JNaHHBIX;

. OCHOBBI M NIPHHLIUITBI a3POCHEMKH;

. OCHOBBI W DpUHIMIBI paboThl T100anbHBIX HABMIALMOHHBIX CITyTHUKOBBIX
cuctrem (T'HCC);

. NpPEeICTABIIEHHE M BU3yalM3alMs  [POCTPAHCTBEHHBIX  MaHHBIX  JUId

HENpo(eCCHOHATBHBIX MOJTb30BATENCH;

. MpHHLMIBI 3D-MoeMMpoBaHs;
. YCTPOHCTBO COBPEMEHHBIX KapTorpa(HuecKuX CEpBHCOB;
. NPEACTaBICHHE W BU3yalM3alMs  TPOCTPAHCTBEHHBIX  JAHHBIX  JJIS

Henpo(eCCHOHANLHBIX MOJIb30BATENEIH;

16



. aemn@pupoBaHre KOCMUYECKHX H300 paXKeHuUH;

. OCHOBBI KapTorpadum.

IIpocpammnbie mpeboganus K YMEHUAM U HABLIKAM (pPe3ylbmamel NPAKMUYECKOU

nOO20MOBKY):

. CaMOCTOATEIIBHO pPEelIaTek TMOCTAaBICHHYID 3ala4dy, aHaJIM3Hpysad H non6npaﬂ

MaTepHabl U CPEACTBA I e€ PEeLIEHH,

. CO31aBaTh M PACCUUTHLIBATH MONETHBIA IUIaH I OECIIHIOTHOIrO JIETATEIBLHOrO
anrnapara;
. oOpabaThiBaTh a’pOCHEMKY M TMONyY4aTh TOYHBIE OPTO(OTOIIAHBI M

ABTOMATH3HPOBaAHHBIC TpéXMeprle MOIEIH MECTHOCTH,

. MOJENMPOBaTh 3D-00BEKTHI,

. 3aIMIIaTh COOCTBEHHbIE TPOEKTHI,

. BBITIOJHSTH OLM(POBKY;

. BBITIOHATH MPOCTPAHCTBEHHbIH aHAH3,

. CO371aBaTh KapThI;

. cO371aBaTh mpocTeiiime reorpadguueckue KapThl Pa3IduHOTO COACPIKAHHS,

. MOJIEIHPOBATh reorpaguueckue 00BEKTEI U SBICHHS,

. NPUBOIUTE MPEMEPbI MPAKTHYECKOTO HCII0JIb30BaHHs IeorpaHUeCKUX 3HAHUH B

PasIMuyHBIX 001aCTSX AESATETbHOCTH.

1.3. CucreMa OLEHKH NOCTI)KEHHs IUIAHMPYEMBIX DE3YJIbTATOB OCBOECHHS OCHOBHOM

00pa3oBaTebHO# MPOrpaMMbl OCHOBHOTO 0011ero 00pa3oBaH¥si
Buasl KOHTpOJIS:
- IPOMEKYTOUHBI KOHTPOJIb, NPOBOMMBIH BO BPEMS 3aHATUH;
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- HTOTOBBIi1 KOHTPOJIb, IPOBOAMMBII ITOC/IE 3aBEpLIEHHUs Beel yueOHOH MporpaMMBl.

@opMBbI TPOBEPKH PE3YIILTATOB:

- HabmoaeHue 3a 00y4aroLMMHKCH B TIpoLiecce padoTsi;

- UI'PbI;

- HHIUBHYaJIbHBIE U KOJJIEKTHBHBIE TBOPUYECKHE paGOTbI;

- Oecenpl ¢ 00YTAIOIIIMHICS M HX POJUTEIISIMH.

®opmbl OABEEHHUS UTOTOB:

= BBITIOJIHEHHE NIPAKTHYCCKHX pa60T;

- TECTEI;

- AHKETHI,

- 3aIKTa NPOEKTA.

Hrorosas arrecranus 06}"18.}0[1114)(05{ NPOBOOMTCA IO pE3YIbTaTaM IIOATOTOBKH H 3alIHThI

NpOoeKTa.

Hnst OLEHMBAHWA JIEATENBHOCTH OOYHYAIOIMXCH HCIOJIB3YIOTCH HHCTPYMEHTBI CaMo- M

B3aHMOOLIEHKH.

2.2. TlpumepHele nporpamMmbl yueOHbIx mpeametos, kKypcos (YTII, rae kak npuMep NpornucaHo

«Keiic 1 — 10 gacoB», mocne KpaTkoe ONMHCAHHE, YTO 3TO 3a KEHC, OMMCAHHME MOYACOBOE

BBIHOCHM YK€ B CaM Keiic).

[TpumepHoe y4eOHO-TEMaTHIECKOE TITAHHPOBAHKE:

Ne | Pasznen nmporpammsl yueOHOTro Kypca KomugectBo
/n 4acoB
1 3uakomcTBO. Texnmka OesomacHocTH. BBomnoe 3auartue («Menss |2

MHP»).
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2

Beenenne B reowndopmaumonHsie  Texuonornd. Kedic 1
«CoBpemMeHHbIe KapThl, Hian Kak onncares 3emiio?».

Kelic 3HakoMHT 00yHarOmMXCs ¢ Pa3HOBUIHOCTAMH JaHHBIX. Pemas
3azady Keiica, 00ydaromuecs MpOXOAAT CCAYIOIHE TEMATHKK: KapThl
M OCHOBBI HX (DOPMHUPOBaHMs, H3y4EHHE YCIOBHBIX 3HAKOB U
NPHHIMIOB WX OTOOpaKeHWs Ha KapTe, CHCTEMbl KOOPIMHAT H
NPOEKLMH KapT, MX OCHOBHBIE XapaKTEPUCTHKA H BO3MOXHOCTH
NPUMEHEHMsA; MacmTad M JAp. BCIOMOTaTENbHBIE HHCTPYMEHTHI
(hopMHMpOBaHHs KapThl.

[V}

Keiic 2: «I'nobanbHoe nosuuuonuposanue “Haiinn cebs Ha 3eMHOM
mape”™».

HecMoTpst Ha TO, YTO HABUTaTOpbl M CIIOPTUBHBIC TPEKEPBI CTAH
HEOTHEMJIEMOI YaCThH) HALUEH JKU3HM, MAJI0 KTO 3HACT MPHHIMI HX
pabotsl. [Ipoiins xeiic, oOyuaroumecs ysnaior npo ['JIOHACC/GPS
— [pHHUMIBL  pabOTBl, HCTOPHIO, COBPEMEHHBIE  CHCTEMBI,
npuMeHeHue. [IpumeHenue JsiorrepoB. Busyanusalus TEKCTOBBIX
naHHbIX Ha Kapre. Co3aHHe KapThl HHTEHCHBHOCTH.

@otorpaduu U NaHOpPambi.

Pasfen, TOCBAINEHHBIA HCTOPUM M NPUHLMIAM  CO3JaHHsA
dotorpadun. OOyuaroumecs MO3HAKOMATCS € TEXHUKOH CO3/aHMsA
dotorpaduy, NO3HAKOMATCS C BO3MOXKHOCTSMHM  NPUMEHEHMSA
(ororpadun Kak cpeAcTBa CO3AaHMA Uero-mmdo.

Ocnossl a3podoTocseémku. [IpiMeHeHe OECHIOTHBIX aBHAMOHHBIX
cuctem B aspodorochémke. Keiic 3.1: «Jlns dero Ha camoM jene
HY’KeH OeCITMIOTHBIN JIeTaTeNbHBIIH armapaT?».

O0BéMHBII Keiic, KOTOPbIH 03BOJIMT 00YYAIOIHMCS OCBOHTH TTOJIHY IO
TEXHOJIOTHYECKYI0  LIEMOYKY,  HCMONb3YEMYH0  KOMMEPUECKHMH
KOMIaHUAMH. YCTPOMCTBO W NMpPUHIMIIEI (yHKIMOHUpoBaHus BITIA,
OCHOBBI (JOTO- M BHICOCHEMKH U TPUHLHUIIOB Nepefadn HHGOpMaLuH
¢ BILIA, obpaborka nannbix ¢ BITJIA.

29

Keiic 3.2: «M3meHeHuUE cpeibl BOKPYT IIKOJIbIY.

[Mponomkenne keiica 3.1. OOyuarommecs, HMes B  CBOEM
pacropsbKEHUHM  ANIEKTPOHHYI0 3D-moaens  1IKOJBI, [TPOAOJDKAIOT
BHOCHTbh HW3MEHEHHs B MPOAYKT ¢ LIEbl0 OraroycTpoicTsa padoHa.
OOyuaromumecs: MPOAOIKAIOT COBEPILEHCTBOBATh CBOH HaBblk 3D-
MOJIEIMPOBAHMS, 3aBEPILAst IPOEKT.

10

[Tonroroska 3a1MThI IPOEKTA.
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8 3anMra 1poeKTOB. 2

9 3aknrouuTenbHoe 3ausTue. [loaseneHne HTOroB padboTsl. Z

2.2.1. O0wmme monoxkeHus

[lporpamma  «['eounoOpMalMOHHBIE  TEXHOJOTHH»,  SBIAACH  HEOOXOMMMBIM
KOMIIOHEHTOM 001iero o06pa3oBaHus BceX OOYYANOMMXCS, NMPENOCTABISAET MM BO3MOMKHOCTH
NPUMEHATDH Ha MPAaKTHKE 3HaHUsA OCHOB Hayk. [Iporpamma sijisieTcsi (pakTHUECKH €MHCTBEHHBIM
IIKOJBHBIM  YYEOHBIM KYpPCOM, OTPa)KAIOLMM B CBOEM CONEPYKAHWH OOINME NPHHIMIEI
npeo0Opasyiomeil NesTeNbHOCTH HeNoBeKa M BCE ACHEKThl MATEpHalbHOW KyabTyphl. Kypc
HaTIpaBJIEH HA OBJIAJEHHE 00YYaKOIMMHCS HAaBBIKAMH KOHKPETHOM MPeAMETHO-Npeodpasyromeii
AEATENILHOCTH, CO3[aHHE HOBBIX LEHHOCTEH, YTO, HECOMHEHHO, COOTBETCTBYET MOTPEOHOCTSM
paseutus obwmecTsa. B pamkax « TeXHONOrHH» NPOHCXONMT 3HAKOMCTBO ¢ MHPOM MpodeccHii u
OpHeHTalMsi 00yyalommxcs Ha paboTy B pasiawyHbix cepax OOIIECTBEHHOrO IPOH3BOJCTBA.
Tem cambiv obecrieuMBaeTCs MPEEMCTBEHHOCTh MEPEXOAa OOYYAIOMHMXCH OT OOMEro K

npodeccroHanbsHOMy 00pa30BaHuI0 U TPYI0BOH IEATEILHOCTH.

[Iporpamma npenmera «TexHonorus» 00ecreuuBacT (POPMHPOBAHKE Y OOYYAIOIIMXCS
TEXHOJIOTHYECKOr0 MBILIIEHHs. CXeMa TEXHOJNIOTHIECKOTO MBILUIEHHS (TOTPEOHOCT — LETh —
crocod — pe3ynbTarT) no3BonAeT Haubosee OPraHMYHO PEINaTh 3a4add YCTAHOBJIEGHHUS CBS3CH
MEXIY 00pa3oBaTe/bHbIM M KH3HEHHBIM TPOCTPAHCTBOM, 00pa30BaTENbHBIMH pe3y/bTaTaMM,
MOJYYEHHBIMH [pPH HM3YYEHHM DPa3IM4HBIX MPEIMETHBIX 007acTel, a Takke COOCTBEHHBIMH
00pasoBaTeNnbHBIME  pE3yNbTaTaMU  (3HAHMSAMH, YMEHMSMH, YHHBEPCAJIbHBIMH YyYeOHBIMHU
HEACTBHSAMH M T. JA.) M JKM3HEHHBIMM 3amadyaMd. Kpome TOro, cxema TEeXHOJIOTHYECKOro
MBILIJICHHUs] TO3BOJIAET BBOAMTL B 00pPa30BaTENbHBIA MPOLECC CHTYAlMH, JAFOLIME OIBIT
MPUHATHS MPArMaTHYHBIX PELICHHH HA OCHOBE COOCTBEHHBIX 00PA30BATENBHBIX PE3YILTATOB,
HAa4yWHas OT pellieHHs OBITOBBIX BOMPOCOB M 3aKaHYMBAs PEIICHHEM O HaNpaBIEHHAX
IPOIOJDKEHHs 00pa3oBaHMs, MOCTPOSHUEM KAPhEPHBIX M )KH3HEHHBIX IUIaHOB. Takum o6pasoM,
nporpamMma  «l'eouH(opmaThKa» TO03BONAET CHOPMHPOBATH Yy OOYYAIOIIMXCA PECYpC
NPaKTHYECKHX YMCHMH H OIbITA, HEOOXONMMBIX IS Pa3yMHOM OpraHH3allii COOCTBEHHOM
JKHU3HH; CO3MaET YCIOBMA NS Pa3BUTHUS HMHULUMATHBHOCTH, H300peTaTeNbHOCTH, THOKOCTH

MbILIJICHHA.
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VY4eOHO-BOCTIUTATEIBHEIH MpOLECC HampaBleH Ha (OPMHUPOBAHHE H  Pa3BHTHE
Pa3IUYHBIX CTOPOH 00YUYAIONIMXCS, CBS3AHHBIX C peanu3almeil Kak uX COOCTBEHHBIX HHTEPECOB,
TaK M MHTEPECOB OKPY)KAKIIEro Mupa. [Ipu 3TOM rubKOCTh MPOrpaMMbl MO3BOJISAET BOBJIECYD
00yYaIOIMXCS C PasIMIHBIME CIIOCOOHOCTSIMH. BombInoi 00bEM MPOEKTHBIX PabOT MO3BOISET
Y4€CTh MHTEPECHI U OCOOEHHOCTH JIMYHOCTH Ka)I0ro o0ydaromerocs. 3aHATHA OCHOBAHBI Ha
TAYHOCTHO-OPUEHTHPOBAHHBIX TEXHOJOTHAX OOYUEHHS, a TaKKE CHUCTEMHO-IEATENbHOCTHOM

METOIE O0YUSHHUS.

JlaHHas mporpamMma MNpearnoJjiaraeT BapHaTUBHBIN ITOAXOM, TaK KaK B 3aBUCHMOCTH OT
00y4aromerocs Mo3BoJISET YBEIHYUTD HIM YMEHBIIUTE 00BEM TOH WM HHOH TEMBI, B TOM YHCIIE

H CJI0KHOCTB, a TAKKE MOPANOK IMPOBENCHHA 3aHATHMA.

2.2.2. OcHOBHOE cofepkaHue yaeOHBIX IIPEIMETOB HA YPOBHE OCHOBHOTO 001IEr0 00pa3oBaHus

Ha mnpoTsikeHuu Kypca MporpamMMbl OOYYarOIMHEcs] TO3HAKOMATCH C Pa3IH4HbIMH
reonH(OPMALIHOHHBIMH CHCTEMAMH, Y3HAIOT, B KAKHX 00IaCTAX NPUMEHSAETCA Te0MH(OPMATHKA,
KaKME 3a1aull MOJKET peliaTh, a TAlkKe CMOTYT CaMM TPUMEHATh €€ B CBOEH MMOBCCIHEBHOM
xu3HH. O6yyaromuecss 6a30BO YCBOAT TIPHHUMI MO3MIMOHMpoBaHHs ¢ momomkio ['HCC.
VY3HAT, KaKk MOYKHO OpraHu30BaTh COOp CIYTHWKOBBIX JaHHBIX, KAK OHH IPEICTAaB/ISIOTCS B
TEKCTOBOM BHMJIE M KAK MX MOYKHO BM3yaJIM3MpOBaTh. B paMKax nporpaMMsl BEIOEPYT MPOEKTHOE
HanpaBl€HHe, HAYYaTCs CTABHMTH 3aJa4H, UCCIIEN0BaTh MPOOIEMATUKY, IIAHUPOBATh BENCHHE

MPOEKTa ¥ TPaMOTHO PaCIIPeIeNATh POIM BHYTPH KOMAH/IbL.

OO6yuarommecs CMOTYT TMO3HAKOMHTBCS € HCTOpHEH NpPUMEHEHHs OECHUIIOTHBIX
J€TATE/IbHBIX anmnapaToB. Y3HAKT 0 COBPEMEHHBIX OECTIMIOTHUKAX, CMOTYT PELINTh Pa3/H4YHBIC
3a1a9M C MX TIOMOIIbIO. Y3HAIOT TAIOKE U 00 OCHOBHOM YCTPOHCTBE COBPEMEHHBIX OECTTMIOTHBIX
cuctem. OOydaroLIMeCs Y3HAKT, KAk CO31aéTcs MOJETHOE 3anaHue it OecnunoTHukoB. Kak
MPOM3BOIMTCA 3alyCK M JAajbHelmas chéMKa ¢ momombio BAC. A Taike MOiydaT Takue

pe3ybTaThl ChEMKH, KaK OPTO(OTOMIIAH U TPEXMEPHBIE MOJIEIH.

Ob6ygarommecs  yriaydsarcs B TEXHONOTMIO  00pabOTKM — rEOJAaHHBIX — MYTEM
ABTOMATH3HMPOBAHHOIO MOJEIHPOBAHKS OOBEKTOB MECTHOCTH. CaMOCTOSITE/IBHO —CMOryT

BBITIOJIHUT CHEMKY MECTHOCTH 110 TIONETHOMY 3a1ani0. CoznanyT 3D-Monens.
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Obyuaromuecs 03HAKOMATCS € Pa3JIMYHBIMH YCTPOCTBAMU MPOTOTUITMPOBAHHS. Y 3HAIOT

obumpie NpUHLMIBLL padOThl YCTPOMCTB, c(epbl MX NMPUMEHEHUSA M NPOAYKTHI JEATEIHHOCTH

naHHBIX ycTpoiicTB. OOyuaroummecs HaydaTcs roToBuTh 3D-Moneny Ui Mevyatd ¢ MOMOIIBIO

3KCIIOpTa HaHHBIX. JIONMONMHAT MOAENW 1O JaHHBIM EDPOd)OTOC’béMKH C TMOMOILUBK PYYHOTO

MOIEIHUPOBaHNA. HpHMeHﬂT YCTPOﬁCTBa JJI TIPOTOTHITHPOBAHKA [IJIA IT€YaTH 3aJaHuA.

O6yqa}0umecx H3y4aT OCHOBBI B NIOATOTOBKE MPE3ECHTALIUH. C0311a11yr eé. IToaroToBsiTcs

K NpEeACcTaBJICHHIO PCaIM30BaAHHOIO MPOTOTHIIA. HpCI[CTaBﬂT €ro, 3almuuasn rnpoeKT.

3.1. IlpumepHsIii yueOHBI M1aH OCHOBHOTO 00111ero 00pa3oBaHHs

3.1.1. ITpumepHblii KaneHaapHbIi yueOHbli rpadux Ha 2019/2020 yueOHbIH roj

Ilepuon o0yuenuss — CEHTIOPb-Maii.

KosmmyecTBo yueOHbIX Heaelb — 34.

KoganyectTso yacoB — 68.

Pe:xuM npoBeeHHs 3aHATHIA: 2 pa3a B HEJIEIIO.

[Ipa3saHuUuHBIE ¥ BBIXOAHbIE [HM (IO MPOM3BOACTBEHHOMY KaJCHIApK) MNPH LICCTHAHEBHOH

paboueii Henene):

KaHuKyIspHbIHA NEPHOL:

Ne | Mecsu ®opma Kon- | Tema 3anatus ®opma KOHTPOJIs
n/n 3aHATHSA | BO
4acoB
1 Cenrsdps | J/IIP 2 3HaKOMCTBO. Texnuka | becena
0e30MacHOCTH. BronHoe

3ansTie (MeHsa MUpT).
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Centabpb

HeoOxonuMocTs  KapTtel B
coBpemeHHoM wmupe. Cdepsl
MPUMEHEHUS, TEPCIEKTUBbI
UCTIONb30BAHMUS KapT.

becena

Cents0ps

JUTIP

BektopHple  faHHBIE ~— HA
KapTax. 3HaKOMCTBO C BeO-
MC. Ilger kak arpubyt
KapThl. 3HaAKOMCTBO v
KaprorpauIecKuMH OHJIaHH-
CepBHCAMHU.

Becena

Cenrs0pb

JUTIP

CgeT u user. Poib 11BeTa Ha
kapre. Kak 3actaButh LBET
pabotaTh Ha cedn?

Becena

OxT6pb

CozganMe U nyOIMKaums
COOCTBEHHOM KapThL.

JlemoHcTparys
pelueHus Keiica

OxTs0pb

J/TIP

CucteMsbl rji00aJILHOr O
TIO3UIIMOHUPOBAHUSL.

becena

Oxta0pp

[IpuMeHEHHE CIYTHHUKOB IS
TTO3ULIMOHUPOBAHHSL.

JlemoHCTpauus
pellIeHus Keiica

Oxts0pb

JUITP

Hcropus (dororpadumu.
dotorpadgusi kak  crocob
H3YyUYEHHS OKPY’KarOUIEro
MHpa.

becena

Hos0pb

JUTIP

o

XapakTEPHCTHKH
¢dortoanmaparos. [lomyyenue
Ka4eCTBEHHOTO (DOTOCHUMKA.

Becena
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10 | Hos6pb JUTIP Co3nanue chepuueckux | becena
MaHopaM. OcHoBHbIE
TIOHATHS. Heobxonumoe
obopynoBaHue. Texnuka
CBHEMKH chepruuecKux
naHopam pasnu4YHOi
anmnaparypoii.

11 | Hos6ps JI/TIP Coznanue cepuueckux | Tectuposanue
[IaHOPaM. CmuBka
nojiy4eHHbIx  (otorpaduii.
Koppekuus U peTyLlb
TIAHOPaM.

12 | Jlexabps JI/TIP dortorpamMerpus U ee | becena
BIIMSSHUE HAa COBPEMEHHbIH
MHD.

13 | dexabps JUTIP Cuenapun cheMku 00BEKTOB | becena
11 TOCTEAYIOUIEr 0
MOCTPOCHUSA HX B
TPEXMEPHOM BHIIE.

14 | Hexabpn JITIP [TpuHIMIT noctpoenus | becena
TPEXMEPHOT0  M300pakeHHs
Ha KommbloTepe. Paborta B
¢otorpammerpuueckom I10 -

Agisoft  Metashape  wm
AHAJIOTMYHOM. O6paboTtka
OTCHSITOrO MaTepHana.
15 | Jlexabpe JUTIP BecnunoTHUK B | becena
reouH(popmaTuke.
YcTpolicTBO W NIPUMEHEHHE
JpoHa.
16 | SluBaps JUTIP Texuuueckue ocobeHHOCTH | becena

BIJIA.
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17

SlHBaps-
®eBpann

JU/TIP

[Tunotuposanue BITJIA.

Tectuposanune

18

Deppaiib

JUTIP

Hcrnons3oBanue
OecrnuIOTHHKA Ui ChEMKH
MECTHOCTH.

JleMoHCcTpauus
pELUEHH Keiica

19

Maprt

Bosnukaroume — mpoGiembl
npu cosgaHuu 3D-moxeneii.
CrnocoObl  penakTUpOBaHMSA
TPEXMEPHBIX MOJENEH.

Becena

20

Mapr

JUTIP

Texnonoruu
TIPOTOTUMHPOBAHUSL.
YerpoiicTBa 115 BOCCO3IaHHUS
TPeXMepPHBIX Mojeneii.
Pabota ¢ 3D-npuHTEpOM.

becena

21

Mapt

JUTIP

dDu3nuecKkue W XMMHYECKHE
CBOMcTBA muactuka s 3D-
MPUHTEPA. [Teuats
TPEXMEPHOH MOJEIH LITKOJIBI.

Tectuposanue

22

Maprt

JUTIP

Pabora B [1O s pyunoro
TPEXMEPHOTO
Mmoaenuposanus — ScetchUP
WJIH aHAJIOTHYHOM.

Becenma

23

Arnpeits

JUTIP

DKCNOPTUPOBAHKUE
TPEXMEPHBIX (aiinos.
[TpoekTupoBanue
COOCTBEHHOH CLICHBI.

becena
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24 | Anpenb JUTIP 2 [lewats Momemu Ha 3D- | becena
MIPUHTEPE. Odopmienue
TPEXMEPHO!  BEIIECTBEHHOM
MOJIETIH.
25 | Mait [P 3 IToaroroBka 3aLIUTBI
MPOEKTA.
26 | Maii I1P 2 3aimmTa NpoeKTOB. JlemoHCTpauus
pelIeHKs KEHCoB
27 | Mai JUTIP 2 3aKnHOUUTEIBHOEC  3aHATHE.
[MoxBeeHe MTOroB paboTHL
[Tnansl mo nopaboTke.

3.2. CuctemMa yCclnoBHi pear3alii OCHOBHOH 0011e00pa3oBaTeIbHOM MPOrPaMMbI

3.2.1. Onwmcanue KaapoOBBIX YCIOBHI pealM3allid OCHOBHOH 00pa30BaTE/IbHOM NPOrpamMMbl
OCHOBHOTO 00111er0 00pa30BaHus (OIMICAHIE KOMIIETEHLUI HACTaBHHKA)

HacraBuuk nporpammsl «I eonHpopmaTrkay paboTaeT Ha CThIKE CAMBIX aKTyaJlbHbIX 3HAHHH 110
HAIPABJIEHHIO T'€OMPOCTPAHCTBEHHBIX TEXHONOTMH, a TAKKE NeHEPUPYET HOBBLIC TOAXOMIBI H
peleHusl, BOILIOMAs UX B peabHble MpoeKThl. HacTaBHUK SBIAETCA TPAMOTHBIM CIICLHATHCTOM
B 00/1aCTH reOMH(OPMALIMOHHBIX CHCTEM, CIEAUT 332 HOBOCTAMU CBOEH OTPAC/IH, H3y4acT HOBbIC
texHojoruu. O6anaeT HaBBIKAMH MMPOCKTHO! AEATENbHOCTH, BHEAPAS €€ MIPUHLIMIILI B MPOLIECC
obyueHus.

HactaBHMK B paBHOH CTeNeHH 00afaeT KaKk CHCTEMHOCTBbIO MBIIJIEHHs, TaK H AyXOM
TBOpYECTBa, MOOM/ICH, yMeeT padoTaTh B KOMaHIE, KPMTHYECKH MBICIHTh, AHAIM3HPOBATh U
060611aTh OMBIT, FEHEPHPOBATH HOBOE, YMEET CTABHTH 334K M PEIlaTh HX, a Takke paboTarh B
YCIIOBHSX HEOMPENENEHHOCTH M B paMKaxX IPOEKTHOH mapaaurmbl. [IoMHMO 3TOro, HaCTaBHHMK
obnajaeT nenaroruyeckoi Xapu3mMoi.

4. Cogepixanue Kypca

OcHoBHBIE pa3jenbl NPOrpamMmbl yHeOHOro Kypcea

1) Beeaenue B 0CHOBbI FeOMH(POPMALHOHHBIX CHCTEM H NMPOCTPAHCTBEHHBIX IAHHBIX.
OOydaromumecs MO3HAKOMATCS € PA3IHIHBIMH  COBPEMEHHBIMH  T€OMH(OPMALHOHHBIMH
CHCTEMaMH. Y3HAIOT, B KakuX 00JacTsaX MPUMEHSETCS T€OMH(POPMATHKA, KaKHE 3a1a4l MOXET
pEellaTh, a TAKKe Kak 00y4Jaroluecsi MOTYT CaMH IIPUMEHATH €€ B CBOCH MOBCEIAHEBHOM JKU3HM.

2) ¥pok pat6orsl ¢ TJTOHACC.
O6yuaronmecs 6a30B0 YCBOSAT MPHHIMI 1o3uIHOHMpoBaHus ¢ nomombio THCC. Y3Hatot, xak
MOKHO OPraHM30BaTh COOP CIYTHUKOBBIX JAaHHBIX, KAK OHM MNPEACTABJISHOTCS B TEKCTOBOM BH/IC
¥ KaK MX MOXXHO BH3YaJIH3UPOBAT.

3) BbIGOp NPOEKTHOr0 HANIPABJIEHHSI H Pacnpe/ieIeHHe PoJIeH.
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Beibop mpoektHoro HampaeneHus. [loctaHoBka 3anmaun. MccnemoBanue npobaeMaTHKH.
[Tnanuposanue npoekra. PacripeneneHue ponei.

4) YcTpoMCTBO H NpHMEHeHHe 0eCNHIOTHHKOB.
Obyuaromuecs no3Hakomstest ¢ ucropue npumenenuss BAC. Y3Hawor o coBpeMeHHbIX BAC,
Kakue 3aJadd MOXKHO peulaTh C HX [OMOIIBK. Y3HAIOT TaKKE OCHOBHOE YCTPOHCTBO
coBpemeHHbIX BAC.

5) OcHOBBI CbEMKH ¢ 0ECTTHIOTHHKOB,
OOyuaroumecs y3HalT, Kak co3naércs nosétnoe 3ananue s bAC. Kak npous3BoauTes 3anyck
U nanbHelmas cbéMKa ¢ nomoubio BAC. A Takke Kakve pe3ysbTaThl MOXKHO TOJIYYMTh M KaK
3TO c/esath (Moay4eHue oprodororuiaHa U TPEXMEPHOH MOIEIH).

6) ¥YraybaénHoe H3yHeHHe TEXHOIOTHIT 00padoTKH reoaHHbIX.
ABTOMATH3UPOBAHHOE MOJEIHPOBaHHE 00BEKTOB MECTHOCTH ¢ oMolIbio Agisoft PhotoScan.

7) Coop reosaHHbIX.
AspodoTocrémKa, BBIMOJIHEHUE CHEMKH MECTHOCTH 110 ITOJETHOMY 3aIaHHIO.

8) Oo6paboTka H aHAIH3 re0AHHBIX.
Co3nanue 3D-moneneii.

9) H3yueHue ycTpoiicTBa AJIs1 NPOTOTHIIHPOBAHUA.
O3HaKOMJIEHHE C YCTPOWCTBAME IPOTOTHIMPOBAHHSA, IPENOCTABICHHBIMHA O0YYarOLIMMCSL.
Oofyuyaromuecs y3HaroT 00IIME NPUHIHIEI pabOThI YCTPOHCTB, & TAKIKE KOr1a OHU MPUMEHAIOTCA
U YTO C UX [TOMOLIBIO MOYKHO TOTYYHTb.

10) IloaroroBKa JaHHBLIX /151 YCTPOHCTBA NPOTOTHIIHPOBAHMS,
[Noaroroska 3D-mMozenei, SKCIOPT DaHHBIX, HOATOTOBKA 3aJaHHM 110 TICYATH.

11) MporoTunupoBaHue.
[TpuMeHeHHe YCTPOMCTB TIpoToTHIMpoBaHus (3D-npuHTep).

12) HocTpoeHne NpOCTPAHCTBEHHBIX CLEH.
JlonosiHenre Mojeliel no JaHHBIM a3poOTOCHEMKU C MOMOULIBI) PYYHOTO MOJCITHPOBAHMS M
MOJArOTOBKA K 11€4YaTH HA YCTPONCTBAX NMPOTOTHIIMPOBAHKS.

13) HoaroroBka npe3eHTALHH.
W3syueHue OCHOB B moArotoBke mpeseHtaunn. Co3ganue mnpesenrauwd. [lomarotoBka K
MPEICTABICHHIO PEATU30BAHHOrO MPOTOTHIIA.

14) 3amuTa NpoeKTOB.
[IpencraBneHue peai30BaHHOTO IPOTOTHIIA.

4.1. TemaTH4YecKoe NJIAHHPOBAHHE

Bceero
Ne m/m Paszzens! nporpaMMbl y4ebHOTo Kypea 4acoB
1 | 3nakomcTBo. Texuuka Ge3onacHocTH. BBoaHoe 3aHsITHE 2
(«Mensist MHP»).
2 | Beenenne B reouHpopmanuonHbie TexHoaoruu. Keiic 1:
«CoBpemennbie KapTbl, nin Kax onucats 3emiio?».
2.1 HeoOxomumocTs KapTsi B coBpeMeHHOM Mupe. Chepsl 2
MPUMEHEHHS, NIEPCTIEKTUBbI HCTIOIB30BAHMSA KapT.
2, BekTopHble 1aHHbIe HA KapTax. 3HakomMcTBO ¢ Be6-I'HC. 2
[IBer kak aTpudyT KapThl. 3HAKOMCTBO C
kaprorpadHIecKUMH OHIIaHH-CEPBUCAMM.
23 Caet 1 uBeT. Posnb 1ieTa Ha kapre. Kak 3acTaBuTh 1BET 1
pabotath Ha cebs?
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24.

Cosnanue u nybaukaiys coOCTBEHHOM KapThI.

Kefic 2: «I'106anbHoe no3unuonnposanne “Hafinu cebs
HA 3eMHOM mape”».

3.1.

Cuctemsl rnodansHOro MOSHIIMOHHPOBAHHA.

95
W

HpHMeHGHHe CITYTHHKOB JIJ1d TIO3HIITMOHHPOBAHHA.

(]

®oTtorpaduy H NaHOPaMBI.

4.1.

Hctopus dororpaduu. @otorpadus kak cnocod u3ydeHus
OKPY Karollero MUpa.

4.2.

XapakrepucTrki (poroannaparos. [TonyueHue
Ka4yeCTBEHHOro (JOTOCHUMKA.

4.3.

Cospanue chepryeckux nanopam. OCHOBHBIE OHATHSL
Heobxonumoe obopynosaHue. TexHHUKa ChEMKH
cpeprueCKUX NaHOPam Pas3IM4HON annapaTypoi (Kamepbl
cMapT¢oHOB Oe3 mTaTHBOB, LKM(POBLIE PoTOANINAPATHI CO
IITATUBAMH H T. J1.).

44.

Cosnanue cheprueckux nanopam. CIIMBKa MOJTYYEHHBIX
(oTorpadmii. Koppekims 1 peTyib NaHopam.

OcHosbl a3podoTochémin. [Ipumenenne BAC
(becMUJIOTHBIX ABHALIHOHHBIX CHCTEM) B
aspodoTocnémre (Keiic 3.1: «/Las yero Ha camom Jene
HY:KeH 0ecMIOTHBIH JeTaTeJbHbIH annapaT?»).

o

doTorpaMmeTpus U eé BIUSHUE HA COBPEMEHHBINH MHP.

8.2

CueHapyuy Cb€MKH 00BEKTOB JUIA NOCIECAYIOLIETO
[IOCTPOEHUS UX B TPEXMEPHOM BHJIE.

3.3.

[TpUHIMI TOCTPOEHUSA TPEXMEPHOTO H300paKEHHU Ha
KomribioTepe. Pabora B ororpammerpudeckom 110 —
Agisoft PhotoScan uim ananorngsoM. Obpabotka
OTCHSITOIO MaTepHasa.

5.4.

becnunoTHuk B reouH(popmatike. YCTpOHCTBO U
MPUMEHEHHUE JPOHA.

3.9,

Texauueckue ocobennoct BITJIA.

3.6,

[Tunotuposanue BILIA.

ot

Hcnons3oBanue OECIUIOTHUKA U1 CBEMKHA MECTHOCTH.

5.8.

BosHukaromue npodaemsl npu cozaanuu 3D-moneneii.
Crnioco0b1 penakTHpOBaHus TPEXMEPHBIX MOJEIICH.
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TexHOIOrvM MPOTOTUNHUPOBAHUS. Y CTPONCTBA 1A 2
BOCCO31aHHUs TPEXMepHBIX Mozeeil. Pabora ¢ 3D-

59 TIPUHTEPOM.
Du3HYECKUE U XMMUYECKHUE CBOMCTBA IUIacThKa 1d 3D- 1
510, | mpunTepa. [leyaTs TPEXMEPHOH MOJENH IIKOJIBI.
6 | Keiic 3.2: «3MeHneHne cpeabl BOKPYT HIKOJIBI».
6.1 Pabora B 1O nns pyaHoro TpéxMepHOTO MOAECTUPOBAHUA 1
— SketchUp mim ananoruasom.
6.2, OKcrnopTHpoBaHue TpEXMepHbIX (aiinos. [IpoekTHpoBanue 7
COOCTBEHHOH CLIEHBI.
6.3. [leyats Mozenu Ha 3D-npuaTepe. OdopMaeHue 2
TPEXMEPHOH BEILECTBEHHOM MOJIENH.
7 IToaroToBka 3alUThI [TPOEKTA. 3
8 3amuTa poeKTOB. 2
2

3axmounTensHoe 3aHATHE. [To/IBeIeHHE UTOrOB PabOThL.
9 ITnansl o nopaboTke.

Keiicbl, Bxoaaiwme
B nNporpammy

KpaTKoe cogep:aHue

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

Kelc 3HaKoMMUT 0BYYaIOLLMXCA C pa3HOBUAHOCTAMM faHHbIX. Pellan
3aauy Kelica, obyyatolmeca npoxoaat caeaylolle TeMaTUKU: KapTbl U
OCHOBbI MX GOPMUPOBAHUA; U3YUEHUE YC/IOBHbIX 3HAKOB U NMPUHLMMOB MX
oToBpaXeHna Ha KapTe; CUCTEMbI KOOPAMHAT U MPOEKLUIA KapT, NX
OCHOBHbI€ XapaKTEPUCTUKM U BOZMOMKHOCTU NPUMEHeHMA; MmaciTab v ap.
BCMOMOTaTe/IbHble MHCTPYMEHTbI GOPMUPOBAHUA KapThl.

Keiic 2. TnobanbHoe
nosuuMoHupoBaHue «Hahgu
cebs Ha 3eMHOM LUape».

HecMoTps Ha To, YTO HaBUTaToOPbl U CNOPTMBHbIE TPEKEPDI CTaNn
HeoTbeM/IeMOM YacTbio Hallel }KU3HM, Masio KTO 3HAeT NPUHLMI UX
pa6otbl. Mpolias Kelic, obydatowmecs yaHaioT npo INTOHACC/GPS —
NPUHLMINBI paboThl, UCTOPUIO, COBPEMEHHbIE CUCTEMbI, TPUMEHEHKE.
MpumeHeHUe norrepos. Busyaausaluua TEKCTOBbIX AaHHbIX Ha KapTe.
CospnaHue KapTbl MHTEHCUBHOCTY.

Kelic 3.1. AspodoTOoChbEMKaA.
«[lna yero Ha camom fene
HyeH BecnMNoTHbIN
NeTaTeNbHbIM annapart?y.

Kelic 3.2. MameHeHWe cpeabl
BOKPYI WKObI.

OBbEMHbBIN Kelic, KOTOPbIi NO3BOAWT 0OYYalOLLMMCA OCBOUTL MOJTHYHO
TEXHONOTMYECKYIO LLEMOYKY, UCMONAb3YeMYyI0 KOMMEpPYeCKUMHU
KOMNaHUAMM. YCTPOIMCTBO M NpUHLMNLI GyHKUMOHMpoBaHuA BIJA,
OcHoBbl GOTO- U BUAEOCHLEMKM M MPUHLUNOB Nepejaun nHpopmauum ¢
BM/A, o6pabotka gaHHbIx ¢ BI/TA.

MpoaonxeHue Keiica 3.1. OBbyvaiowmecs, UMea B CBOEM PaCnopAXKeHUU
3/1eKTPOHHYI0 3D-mogenb WKOMbl, NPOA0MXKAIOT BHOCUTb USMEHEHWA B
NPOAYKT ¢ Lenbto 6aaroycTpoiicTea paitoHa. Obyqatolimecs NpoAOAKAOT
COBEpLUEHCTBOBATL CBOM HaBbiK 3D-MoaenMpoBaHus, 3aBepLuasn NpoexT.
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424, MarepuallbHO-TeXHHYECKHE YCJIOBHS  peajM3allid  OCHOBHOI  00pa3oBaTebHOM
MpoOrpaMMsl (10 CYTH, 00BETHHEHHE BCEX PECYPCOB, MPOIMMCAHHbIX B Keicax)
Cnucok 00opynoBaHus

Ne n/n HavmeHoBaHue | Kpatkue TexHU4YecKmne XapaKkTepucTMKu I Eg. vam. Kon-so

1 | KomnbloTepHbii Knacc UKT

1.1 MY (npuHTep, CKaHep, Konup) MuHUManbHble: popmaT A4, nasepHbIN, .
‘-I/ﬁ 1
1.2. HoyT6yK HacTaBHMKa ¢ Hoytbyk: LT,
npeaycTaHoBAeHHOM ONepaLvoHHON NpoM3BOAUTEIBHOCTb NpoLieccopa (no
cUCTEMOM, OPUCHBIM MPOrpaMMHBIM tecty PassMark — CPU BenchMark
obecrieveHuem http://www.cpubenchmark.net/): He

meHee 2000 egmnHUL,;

06BbEM onepaTUBHOM NamMATH: He MeHee 4
r6;

obbEm HakonuTens SSD/eMMC: He meHee
128 I'6;

MO pna npocmoTpa M peAakTUpoBaHMA
TEKCTOBbIX AOKYMEHTOB, 3/IEKTPOHHBIX
TabAuL v NpeseHTaLmni
pacnpocTpaHéHHbIX dopmaTos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xlsx, .odp, .ppt,

.pptx). 1
1.3. HoyTbyK ¢ npeaycTaHOBAGHHOM HoyTbyk: LT,
onepaLyoHHOM cucTeMoM, 0pUCHBIM He HmKe Intel Pentium N (vau Intel
nporpammHbiM obecneyeHnem Celeron N), He Hwke 1600 MTy,

1920x1080, 4Gb RAM, 128Gb SSD;
NPOM3BOAUTENBHOCTL NMPOLECCopa: He
meHee 2000 eguHML,;

MO pna NpocMoTpa U pedaKTUPOBaHMA
TEKCTOBbIX AOKYMEHTOB, 3/IEKTPOHHbIX
TabnL M NpeseHTauMi
pacnpocTpaHéHHbix dopmatoe (.odt, ,ixt,
.rtf, .doc, .docx, .ods, .xls, .xlsx, .odp, .ppt,
.pptx). 10

1.4. MHTepaKTUBHbIM KOMMNIEKE KonuyecTso 0HOBPEMEHHbIX KacaHUn— WT.
He meHee 20. 1

2 | Ypox TexHonorum

2.1, ApputuBHoe obopydoBaHue

2.2 3D-o6opynosanue (3D-npuHTEp) MuHUManbHblE: wr.
TMN NpuHTepa: FDM;

maTtepuan: PLA;

paboyunii cToN: ¢ NoaorpeBsom;

pabouas obnactb (XYZ): ot 180x180x180
MM;
cKOpoCTh neYaTu: He MeHee 150 mm/cek;
MWHUManbHaA ToALMHa cnos: He Bonee
15 mKm;

dopmar daitnos (ocHosHbie): STL, OBJ;
33KPbITbIM KOPNYC: Ha/lM4Me,

23, Mnactuk gna 3D-npuHTepa ToAwWwMHa NNacTMKOBOM HUTK: 1,75 mm; wr.
matepman: PLA;
BEC KaTylKK: He meHee 750 rp. 15
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2.4,

MO gna 3D-mogenupoBaHus

O6naunblit uHcTpymeHT CAMP/ACYN,
OXBaTblBalOWMIA BeCb Npouecc paboTbl ¢
W34eNVAMW — OT NPOEKTUPOBaHUA 40
W3roTOB/IEHMS.

[JononHutentHoe o6opyaosaHue

2.5.

LUnem BUpPTYanbHOM peanbHOCTH

Obuee paspelweHme He meHee 2160x1200
(1080%1200 ana kaxkaoro rnasa), yron
ob63o0pa He meHee 110;

Hanu4yue KoOHTpoAnepos — 2 WT.;
Hanuyue BHeWHWX AaTYMKOB — 2 WT.;
paS'béM ANA NOOKNHHYEeHWUA HayLWHWKOB!
Haan4due;

BCTPOEHHAA Kamepa: HaAu4ue.

KOMMNEeKT

2.6.

Litatne gnA KpenneHua 6a3osbix
cTaHuum

KomnnekT us AByx WUTaTUBOB.
CoBMECTMMOCTb CO WAEMOM BUPTYa/IbHOM
peanbHOCTH, N.2.3.1.

Komnnex

T

2.7

Hoytéyk ¢ OC ana VR-wnema

KosnyecTeo agep npoleccopa - He MeHee

4

TakToBanA YacTOTa NpOLEccopa - He MeHee

2500 My,

BuaeokapTa - He Huke Nvidia GTX 1060, 6

6 BupoeonamaTb

O6bem onepaTMBHOM NamATH - He MeHee 8
rb.

WT.
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2.8.

MHorononbsoBaTebcKan cucTema
BMPTYa/ibHOM peasbHOCTH C 6-
KOOPAMHATHBIM OTCNEKMBAHUEM
MOJOMEeHUA Nonb3oBaTese

TpebosaHusa K cUCTEME BMPTYaIbHOM
peanbHOCTH:

noafeprKka MobuabHbBIX WIeMOB
BMPTYa/IbHOM peanbHOCTH NOJ,
ynpaenexunem OC Android;

noAfep Ka yrpasnarowmux KOHTPONNEPOB
C BO3MOMHOCTbIO 6-KOOPAWHATHOTO
OTCNEXMUBAHUA NONOKEHUA B
MPOCTPAHCTBE;

TeXHOIOTUA MONHOM KOMMNeHcauuu fara
(anti-latency): usobpaxeHue AONKHO
BbIBOAMUTLCA A1 TOYEK, B KOTOPbIX
OKa)KyTCA NeBbli1 U Npasblii rNasa
MoNb30BaTeNs Yepes BPeMA, KoTopoe
OOMKHO NPOWMTK C MOMEHTa Hadana
onpegenieHna MecTOMNO/IOKEHUA rNas
no/b308aTe A 40 MOMEHTa OKOHYaHMWA
BbIBOAA M300paXKeHMA.;

noWaab OTCAEXMBAHWA NO/b30BaTENEN
— He meHee 16 KB. m;

KONMYeCTBO Nonb3oBaTesiell — He MeHee 3
yen.

TpeboBaHWA K CUCTEME OTCAEHMBAHWA
NONOMEHUA NoAb3oBaTenen (TPeKUHra):
TUI CUCTEMBI OTCIEXMBAHMA: 6-
KOOpPAMHAaTHaA CUCTEMa OTCNENXMBAHUA;
o61Mit BeC 04HOTO YCTPOMCTBA TPEKUHTa
— He bonee 20T;

TEXHONOMUA: ONTUKO-MHEPLWANbHBINA
TPEKMHT, aKTUBHbIE MapKepbl,
paboTatolue B MHPpaKpacHoOM
[OuanasoHe;

yron o63opa onTUUYEcKoM cUCTEMbBl — He
meHee 230 rpaaycos;

BPEMA OTK/IMKa CUCTEMbI TREKMHFA — He
Bonee 2 mc;

pasmelleHune ceHcopos: Ha obbekTe
OTCNEeMMUBAHUS;

CeHcopbl, UCroNb3yemble A4
OTCAEKMBAHWA LWAEMOB BUPTYanbHOMW
peanbHOCTU W ONA OTCNEKMBAHUA
[BWKEH M PYK NONb30BaTENEN, JO/HKHBI
BbiTe MOBHTUYHBIMUY U
B3aMMO3aMEHAEMbIMMU;

pasmelleHne aKTUBHbIX MapKepoB:
Hano/nbHOE;

BCE KOMMOHEHTbI CHUCTEMbI TPEKMHTa
[OON¥HbI MOHTHPOBATLCA Ha non, 6es
HeobxoauMocTH
NOTO/NOYHOr0/HaCTEHHOro MOHTAMXa;
Ha/lW4Ke CEHCOPOB B COCTABE AMHOTO
YCTPOMCTBa TPEKWHIA: aKCe1ePOMeTp,
rMpocKon, ONTUYecKKnid ceHcop;

YacToTa OTC/IEKMBAHUA MONOHKEHUA
nosib3oBaTena:

- aKcenepomeTp: He meHee 2000
BbIBOPOK/C;

- rupockon: He meHee 2000 sbl6opok/c;

Komna.
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- ONTUYECKKIA ceHecop: He meHee 60
Bbibopok/c;

NOrpeLwHoOCTb OTCAEHMBAHUA NONOKEHWA
foNb30BaTeNA B NPOCTPAHCTBE Ha
naowaam 6 m x 6 M — He Bonee 10 mm;
MWHVMMaIbHOE KO/IMYECTBO
nonb3oBaTene, nogaepwusaemoe
CUCTEMOM TPEKUHra, He MeHee 3 yen.

TpeboBaHWA K MOKasaTeNAM XpaHEeHUA,
TPaHCNOPTMPOBKM U HACTPOMKM:

BpeMsl NOAHOro pasBEpPThIBAHWA U
HaCTPOMKK CUCTEMbBI ONA NAoLWaan
OTCNeXMUBaHWA 16 KB. M —He 6onee 90
MWH;

HeobxoaumocTb KanMbpoBKM B Npougcce
3KcMAyaTaumMmM — OTCYTCTBYET;
TemMnepaTypa XpaHeHus: -30°C .. + 50°C.

TpebosaHuAa K cnocobam ynpasneHus
WUHTEPAKTUBHbBIMMW MOLENAMM:

noanepXKa 6-KkoopauHaTHOro
OTCNEHMUBAHMA MONOKEHWA YNPaBAAOLMX
YCTPOWCTB B NPOCTPaHCTBE.

TpeboBaHuA K NnporpammHoMy
obecnedyeHuto:

NoAAEPMKa CUCTEMOM TPEKMHTa
onepaumoHHbIx cuctem: Windows,
Android;

rpenocTasNeHne HeorpaHWYeHHOMW no
BPEMEHM MCMNO/Ib30BaHWUA NPOCTOM
(HEeMCKNOUMTENBHOM) NMLEH3MU Ha
KOMMepYeCcKoe MCrnob3oBaHune
nporpaMmHoro obecrneyveHus cMcTeMbl
TpeKuHra Ha oauH wnem c OC Android
(6eccpouHan AnugH3aua) — 3 WwT.

06uime TpeboBaHKWA:

Hanu4Me MOBUNbHBIX WAEMOB
BMpTyanbHoi peanbHocti Oculus Go nau
aHasnor — 3 wr.;

HanAu4yMe KOMM/EeKTa NPOBOLOB U
3apAAHbIX ycTpolcTe ana BecnepeboiHoi
paboThbl.

2:9;

dotorpammetpuyeckoe MO

MO ana o6paboTku nsobparKeHUi 1
onpeaeneHus Gopmbl, pasmepos,
MONOMEHUA U UHbIX XapaKTEPUCTUK
06BHEeKTOB Ha NIOCKOCTU UK B
npocTpaHcTee.

wT.

2.10.

Keagpokontep Mavic Air

KomMnaKTHbIM KBaApOKoNTep ¢
TpéxoceBbiM cTabuAM3aTOpoOM, Kamepoit
4K, MaKcMmanbHOM JanbHOCTBIO Nepea4vm
He meHee 6 Km.

wr.
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2.11.

KsagpokonTep ¢ Kamepoli, Bec He Bonee
100 r 8 cBope ¢ Nponesnnepom 1 Kamepoi;
ONTUYECKUM AATYUK OnpeaeneHus
nosuumm — Haau4yue,;

BO3MOHOCTb YAaNEHHOTO

KeagpoxonTtep DJI Tello MporpaMmMmUpoBaHMA — Hanu4dme. .

MepguasoHa

®oToannapat c o6beKTMBOM Konmuectso abdpeKTUBHbLIX MUKCceNel — He .
meHee 20 MAH.

3.2

Bupeokamepa MnaHwert (gna obecneyeHus wr.
COBMECTMMOCTH € N 2.3.6) ¢ NpMMepPHbIMMK
XapaKTepucTUKamu:
[OMaroHanb/paspelueHue: He meHee
2048x1536 nuxcenew;

OMaroHanb aKkpaHa: He meHee 9.7";
BcTpoeHHas namate (ROM): He meHee 32
I'B;
paspelueHue POTOKamMepbi: He MeHee 8
Mn;

Bec: He Bonee 510 T;

BbicoTa: He Bonee 250 mm.

3.3

KapTta namatu gna Ob6bEm NnamAaTM — He meHee 64 ', knacc wT.
doToannapata/BuacoKamepbl He Huke 10.

34

LraTne MakKcvmanbHas Harpyska: He 6onee 5 Kr; wr,
MaKCMMa bHasA BbICOTa CbEMKMU: HE MeHee
148 cm

4.2.5. HMadopMalHOHHO-METOAMYECKHE YCJIOBUS peaiM3allMd OCHOBHOH 00pa3oBaTesibHOM
TIPOrpaMMbl OCHOBHOTO 0011ero 00pa3oBaHHs (CMUCOK BHELTHUX METOJ. MAaTEPHANIOB) (CChUIKH
Ha JIOT. MaTepHasbl — MPOMUCHIBAEM B Keficax)

CrHCOK UCTOYHHUKOB JTUTEPATYPbI:

1;

AnvaszoB, HWM.B. COOpHMK KOHTPOJBHBIX  BOIPOCOB MO0  JAMCHHIUIMHAM
«Aspodotorpadus», «AspochEMKay, «A3IpPOKOCMUYECKHE METONBI ChEéMOK» / H.B.
Anmazos, AE. Anremos, M.H. CesactesnoBa, A.®. Crenenko — M.: wu3n
MUUI AuK, 2006. — 35 c.

Baesa, E.HO. O0mue Bompoch! MPOSKTUPOBAHKS M COCTABICHUS KapT IS CTYACHTOB
cnenmansHocTH «Kaprorpadus u reounpopmatuka» / EFO. baea — M.. wm3n.
MHUHI AuK, 2014. — 48 c.

Makapenko, A.A. YuebHoe mocobue Mo KypcoBOMY IIPOSKTHPOBAHHIO MO KypCy
«Obmereorpaduueckue kapte» / A.A. Maxkapenko, B.C. Mouceesa, A.JL
Crenanuenko mox obueit pemaxipeli Makapenko A.A. — M.: u3n. MUMI'A#K,
2014. —55¢c.

Bepemaka, T.B. Metoguueckoe nocodue 1o UCIOIb30BAHUIO TOMOrpadMuecKux Kapt
JI7Is OLIEHKH 9KOJIOTHYEcKoro coctosiHus tepputopuu / T.B. Bepemaka, Kauaes ' A.
— M.: u3g. MUMI"AuK, 2013. — 65 c.

Pensko, A.B. ®otorpadmueckue mnpoueccsl peructpauuu uHpopmaumu / A.B.
Penwko, Koncrantunosa E.B. — CI16.: u3n. I[TOJIMTEXHHMKA, 2005. — 570 c.
Kocunos, A.I. Teopus wu mpaxktuka mudpoBoii 00paboTKM H300paKEHHH.
JIMCTAaHIIMOHHOE 30HOUPOBaHME W reorpaduyeckue WHMOPMALMOHHbIE CHUCTEMBI.
VYuebnoe nocobue / A.I'. Kocunos, UK. Jlypse nox pen. A.M.bepnsura — M.: u3j.
Hayuusii mup, 2003. — 168 c.
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10.

1l

12.

i

14.

13.
16.
17.
18.

19.
20.

PajyoNOKAlIMOHHBIE ~ CHCTEMBI  BO3AYLIHOW  pa3BelKH,  AeM(pUpOBaHHE
PaHOJIOKALMOHHBIX H300paskeruii / nmoa pea. [IkomsHoro JLA. — usn. BBUA um.
npo¢. H.E. XKykosckoro, 2008. — 530 c.

Kuenko, FO.IT. OCHOBBI KOCMHYECKOT0 MPUPOIOBeIeHUs: yaeOHuK 11 By308 / FO.IT.
Kuenko — M.: u3n. Kaprreouentp — ['eone3usnar, 1999. — 285 c.

WBanos, HM. BanmicTHka M HaBMraiys KOCMHUYECKHMX alnaparoB: y4eOHUK s
BY30B — 2-¢ u31., nepepab. u non. / H.M.Vsaunos, JLH. JIsiceaxko — M.: u3n. Jlpoda,
2004. — 544 c.

Bepemaka, T.B. Meroauyeckoe mnocobue Mo Kypcy «ODKOJIOTHYECKOE
kaprorpaduposanue» (nadopatopusie pabotsi) / T.B. Bepemakosa, M.E. Kypbarosa
— M.: u3n. MUMT'AuK, 2012. — 29 c.

Wpanos, A.I. MeTonuueckue yKa3aHHus 10 BBITOJNHEHHIO 1abopaTopHbIX paboT no
mucuurianae «L{udposas kaprorpadusy. s cTyaeHTOB 3 Kypca IO HAmpaBJIeHHIO
noarotosku «Kaprorpadus u reonndopmartuxay / A.I'. Meanos, C.A. Kpsiios, I".H.
3arpebun — M.: uzn. MUHWT'AuK, 2012. — 40 c.

WpanoB, A.I. Atnac kaprorpaguyeckuX MPOEKUMA HA KPYMHBIE PETHOHbI
Poccuiickoii ®enepaumu: yuedHo-HarnsaHoe u3nanue / A.I'. MBanos, I'.W. 3arpebun
— M.: uzn. MHUUTI'AuK, 2012. — 19 c.

Meresmn, A. 3D-monemiposanue B SketchUp 2015 — oT mpocToro x CioxHOMY.
Camoyuutens / A. Tlerenun — usn. JIMK Ilpecc, 2015. — 370 c., ISBN: 978-5-
97060-290-4.

BeictpoB, A.IO. Tlpumenenue reouH(GOPMAUMOHHBIX TEXHOIOTHH B
JOTOIHUTENBHOM LIKOJBHOM oOpa3oBanuu. B cOophuke: OKoJIOTHA. OKOHOMHKA.
Hndopmaruka / A XO. Beictpos, [1.C. Jlyouun, C.C. I'py3nes, M.B. Aunnpees, J1.0.
Hpeira, ®.B. [lkypos, ¥0.B. Konocos — Poctos-Ha-[lony, 2016. — C. 42-47.
GISGeo — http://gisgeo.org/.

I'MC-Accommanmn — http://gisa.ru/.

GIS-Lab — http://gis-lab.info/.

[Toptan BHE3E€MHBIX JTAHHBIX -
http://cartsrv.mexlab.ru/geoportal/#body=mercury&proj=sc&loc=%280.17578125%2
C0%29&zoom=2.

OSM — http://www.openstreetmap.org/.

Beictpos, A 0. 'eokBaHTYM TYJIKUT. MeTOAHYECKHH
wHCTpyMeHTapuii Hactashuka / A.JO. BeictpoB, — Mocksa, 2019. — 122 ¢., ISBN

978-5-9909769-6-2.
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