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L. IlosicHUTEALHAS 3aTIHCKA
ARTYaNbHOCTB: CETOAHS FCONH(POPMALMOHHBIE TEXHOJNOIHH CTAH HEOTBEMICMON YacThIO
HAIICH KH3HM, JHOG0H COBPEMEHHBIH YENMOBEK IONB3YeTCS HABUIAUMOHHBIMH CEPBHCAMH,
OPUIOKEHHAMHE [UIT  MOHHMTOpHHIa OOIIECTBEHHOr0 TPAHCIIOPTa W MHOTMMH  APYTUMM
CEPBMCAMH, CBA3AHHBIMH C XKAPTAMHU. JTH TEXHOJIOTHH HCIIONIBIYIOTCS B COBEPUISHHO Pa3IHYHAIX
cthepax, HaUMHAA OT peardPOBAHMS IPH YPE3BBIYANHBIX CHTYALMAX U 3aKAHUHBAsA MAapKETHHIOM.
Kype «'couHpOpmMalMOHEBIE TEXHONOTHU» TO3BOMSET CHOPMHPOBATL ¥ ofyyaronprxes
YCTONUYMBYHO CBA3L MEIKAY WH(OPMAUHOHHBIM M TEXHONOTMYECKUM HAIIPABIEHUSMHU Ha OCHOBE
peanbHBIX TPOCTPAHCTBEHHEIX JIAHHBIX, TAKHX KakK adpodoTochEMKA, KOCMHYECKas ChEMKA,
BEKTOPHbIE KapThl W Ap. JTO IO3BOJIUT O0YYAIOMIMMCS NOJYUNTE 3HAHWA [0 HCIOJL30BAHHIO
reONH(OPMALHOHHBIX MHCTPYMEHTOB M IPOCTPAHCTBEHHBIX JAHULIX UL [OHMUMaHUA |
M3Y4EHMS OCHOB YCTPONCTBA OKPYKAIUIEro MMpa W TPUPOAHBIX sBjeHMd. OBywaroumecs
CMOTYT peaM30BbIBATE KOMAaHIHBIE NPOEKTH B C{iepe HCCIENOBAHHS OKPYXKAKINETO MUDA,
Ha4aTe UCTTONL30BaTh B TOBCEAHEBHOW KH3HK HABMIAIHOHHLE CEPBUCH], KOCMUYCCKHE CHUMKH,
DIICKTPOHHBIE KapThl, COOMparb JaHHbIE 00 00OBEKTAaX HA MECTHOCTH, CO3ZABATH 3D-00BEKTHI

MECTHOCTH (KaK OTHAE/bHEIE 3AaHAS, TAK U LENble TOPOJa) U MHOTOE JIPYTOE.
Kinacenuranus nporpaMmel: TeXHUYECKas.

Haupasiaennocte  obpazoBarennHoii  nporpamMmbl:  o0pasoBarennHas [IporpaMma
«l'eonHbOpMALIHONHbIE  TEXHONOIMH»  SBIsETCS 00UIEOGPA30BATENLHON  TIPOrPAaMMOl 110

npeametHol odnactu «TexHonorusy.

DyHKLIHOHANLHOE IPEANA3HAYEHHE IPOrPAMMBI: TIPOCKTHASL.
Qopma opraHM3aLMH: MPYIIIOBad,

AKTYaJlIbHOCTh H OTIMYHTEIBHBIE 0COGENHOCTH NPOrPpaMMBbl

HoBu3sHa nporpaMwvbl 3aKjiOYaeTcs B CO3JAHWH YHHKATGHOMN 00pa3oBaTenbHON  Cpenpl,
hopMUpYOILIEH TPOCKTHOE MBILUIIEHHE ODYHAKIMXCA 32 CHET TPAHCIHILUN NPOEKTHOTO crtocoba

ACATENBHOCTH B PAMKAX PEIIEHHSA KONKPETHERIX MPOOIeMHBIX CUTYAUHH.

AKTYaNbHOCTE TIPOrpaMMBel 0fycIoBIeHa TeM, YTo padoTa Hajl 3aJauav¥ B PaMKAX IPOEKTHOH
HEATENBHOCTH hOPMUPYET HOBBIH TUI OTHOLICHHS B PAMKAX CHCTEMBI «IPHPOLA — OBGLIECTBO
— HGIOBCK — TEXHOJOTUM», OTMPEACUIOMKA 00513aTeMbHOCTE IKOMOIUIECKON HOPMHPOBKH
JIpH Opranu3aiiy 000H [ESTeNLHOCTH, YTO SBIACTCA [EPBBIM LIATOM K (hOPMHPOBAHHIO

(ITOKONEHUA Pa3sBUTHA Y, ABNSIOMIETOCH TPEHAOM PA3BHATHA COBPEMCHHOI'O 06HISCTBEI.



Mporpamma npennonaraeT GOpMHPOBAHHE y 00YYAIOIMXCSA NPEACTABIEHUN O TEHASHINAK B
Pa3BUTHU TEXHUYECKOH cephl. HoBbLIl TEXHO-IPOMBILIEHHEH VKA HE MOXKET BEITh MOT0MKCH
R (hopmaT o0uIeCTBA Pa3BHTHS TOIBKO HA OCHOBAHHU HOBM3HBI (DMIMUECKHX NPUHIMIOS, HOBBIX
TEXHWICCKHX PELICHHH U KNIACTEPHBIX CXeM B3aHMOJCHCTBHA HA NMOCTHHAYCTPUANBHOM HTAlie
pasBUTAS COLMYMa, 4 Mesd PasBUTUS OOILECTBA HETIPENOKHO RKIIOHACT B ceOi TEHACHIMIO K
o0peTennio COHaNpABICHHOCT AHTPONONEHHBIX (DAKTOPOB, 3AKOHOB pA3IBHTHA buochepsr u

KYJIBTYPHOIO Pa3BUTHA.

INenarornueckas uenecoofpasHocTe 3TOH OPOrpaMMBl 3aKIIIOYACTCS B TOM, 9TO OHA ABISCTCS
LENOCTHOH M HENPEPBIBHOH B TEYEHHE BCErO Npolecca 0fyueHns M N03BOIAeT oByHaromeMycs
Iar 3a WaroM pacKpbiBar, B cede TBOPYECKHE BO3MOXHOCTM M CAMOPEaTu30BBIBATLC B
COBpemMeHHOM Mupe. B npouecce m3ywenus oxpyxatoiero mupa oOyHalomHecs NOMydaT

AOTIONHUTENBHOE 00pasoRaHue B 001aCTH HHPOPMATUKY, reorpapus, MATEMATHKY 1 (BU3AKH.

OrnuvHTeNnbHOR 0COOEHHOCTRIO JARHOM [IPOIPAMMBI OT YIKE CYIIECTBYIIIHX 06Paz0BaTEbH bIX
IpOTpaMM  SIBJACTCA €€  HANpPABAEHHOCTA HA Pa3BHTHE OO0YYAIOWIMXCS B IIPOCKTHOM
ACATENABHOCTH COBPEMCHHBIMH MeTojukamMu TPU3 u SCRUM ¢ nomowpio coBpeMeHHbLIX

TEXHOJNOTHN B O0OPYI0BaAHHS.
BoapacT obyuaromuxca: oSyyarommecs 8 knaccos.
Cpoxku peansanuu nporpammer: 34 9acos.
Harreangemocts rpyum: 10-20 uenosek.
Pexum 3anaTHii: no 1 akageMHuecKHx yaca B Heaemo,
QopMbl 3aRgTHIE:

- paboTa Ha)1 pelIeHHEM KeHCOoB;

- 1abOpaTOPHO-NPAKTHUECKUE PAOOTEL

~ JIEK11 MU,

- MacTep-KIacchl;

- 3aHATUA-COPESBHOBANMS,

- OKCKYPCHH;

- DpOEKTIBIC CECCHH,



METOJII:I, HCITOJIL3YCMbIE HA 3AHATHAX:

- TIPAKTHYECKHE (YIPAKHEHH, 3a)(A4u);

- cloBecHbIe (paccKas, becea, HHCTPYKTAXK, YTEHUE CIPABOYHOM THTCPATYPbI);

- HarMAHbIC (IEMOHCTPANMS My TETAMEIMAHBIX Ipe3eHTaunit, hoTorpaduu);

- npobneMable (METOABI TPOOIEMHOrO WM3IOKEHUS) — OOYYAOIIMMEH JAETCS Haclb
FOTOBOTO 3HAHMA,

- 3BPUCTHYECKHE (YACTHYHO-IIOMCKORBIE) — OOYUAIOMMES NPENOCTABIETCS GONlbIIAS
BO3MOKHOCTE BHIOOPA BAPUAHTOB;

- MCCNIE0BATEILCKUE — 00YJAIOMIMECS CAMH OTKPBIBAIOT U KCCIENYIOT SHALM,

- HILTIOCTPATHBHO-00 bACHUTETBHDIE,

- PENPOIYKTHKBHEIC,

- KOHKpeTHBIe W abCTpaKkTubple, CHHTe3 M  aHauus, cpasHenue, o0oOlienue,
aGCTpHFI/IpOBaHHe, KJ"I&CCH(IJHK&]J,I/IH, CUCTEMAaTHRAOMA, T. €. MeTQMbl KaK MEICIUTEILHBIS
onepaitiu;

- HHAYKTHBHBIE, A6 TyKTHRHBIC.

L1l UHenu u 3ajgaud peanm3allud OCHOBHOH 00pazoBaTelpHOH IPOrpamMmel

OCHOBHOTO 00111er0 00pasoBanus

Iean: BomnedeHne OOYYAIOWMXCS B NPOSKTHYHO —IEATEIBHOCTS, pa3paborka HAyYHO-

ACCIICHOBATCIILCKUX H HHIKCHEPHEIX [IPOCKTOR.

3agaun:

obyvaiowue:

. MpuoOpeTeHne U YrnyHieHue 3HaHUH OCHOB TPOCKTUPORAHHA U YTIPaBIEHHUS IPOSKTAMMU;
. O3HAKOMIICHME C METORAMI U ipuE€MaMu cOopa Y airanuza undopMaLmy,

. obyueHHe MPOBEAEHUIO UCCNEeNOBAHII, NPe3eHTAUuH U MCKNPEIMCTHOH NO3ULMOHHOM
KOMMYHHKAIHY;

’ o0yueHue paboTe Ha CHSIHANM3NPOBAIHOM OOOPYI0BAHUY U B NPOTPEMMHBIX Cpefiax;

. 3HAKOMCTRO  C  Xapi-KOMIICTEHUHAMU  (TeOMH(OPMALMOHHBIMA),  1103BOJISEOLIMMH

NPHMCHATE TCOPETHYSCKHE ZHAHHSA Ha [IpAKTHKS B COOTBETCTBUM C CORPCMEHHLIM YPOBHEM

Pa3sBHTHA TEXHOJIOTHIA.



PAa3euedioniiie.

. GopMUpOBaHHE HHTEPECA K OCHOBAM H300peTaTeNnbeKoH OesTensHOCTH,

. Pa3sBUTUE TBOPYECKUX CIOCOOHOCTEH N KPeaTHBHOIO MBIILISHHS,

. nprodpeTeHue onblta nenons3osanus TPA3 npu GopMuposanuy cobCTBEHHBIX WaeH U
peLeHIH;

. GopMupoBaHHE MOHMMaHMA OPAMOM M OOpaTHOM CBA3KM NPOCKId H CPEXBl ero

PeaIN3ALNH, 3ATI0MEHNE OCHOB COIMAIBHON U 3KONOTHIECKDH OTBETCTBCHHOCTH,
. PA3BHTHUE reCIIPOCTPAHCTRBENHOTO MBILIIISHH A,

. pa3BUTHE COPT-KOMIETEHINH, HEOOXOAMMBIX NA YCMEMHOH paboThl BHE 3aBHCHMOCTH

0T BRIOpaHHO# podeccuu.
GOCHUMAMETbHBLE:
. (opurpoBanie TPOSKTHOTO MUPOBO33PEHU ¥ TROPUECKOTO MBITIICHHS,

* (]_)OpMHpOBaHHE MHPOBO33pCHHA TIO KOMILIEKCHOH OLEHKEC OKPYMKAIOIICTO MHP4,

HanpaBneHHoﬁ Ha €TO MO3WTHBHOC H3MCHCHUE,

* BOCIIHTaHUE COOCTBEHIOH MMO3WOHH 10 OTHOIUEHWKY) K JEATEIRHQOCTH H YMCHUC

COTOCTABJIATE €€ ¢ APYIrHUMH ITO3UUMAMY B KOHCTPYKTHBHOM JMasore;
. ROCIIUTAHNE KYNBTYPh! pA0OTEI B KOMaH/E.

112 Hpurunner v noaxoabl X GOPMHPOBaHHIC 06Pa3oBaTeNbHON MPOTPAMMEL

OCHOBHOI¢ 0611eT0 00pazoBanms
Ilporpamma peannsyerca:

- B HENPEPBIBHO-00PA30BATENLHON AEATENBHOCTH, COBMECTHOM ICATENBLHOCTH, OCYIIECTBISEMOi
B XOI¢ PEXMMHBIX MOMEHTOB, rae OOyvaromuiics OCBaMBAaeT, 3aKpelsiaeT # ampobupyer

TIOJiy4YEHEbIe YMEHUS;

- B CAMOCTONTENBHOH MAEATENLHOCTH 00YYAloIIMXCs, e obyqaoumiics MoxeT BpIOpaTs
ACHTENBHOCTL TI0 HHTEpecaM, B3dUMONEHCTBOBATh CO  CBEPCINMKAMH  Ha PaBHOIIPABHEIX

MOIMLUAX, PelllaTh TPOOJIEMHBIC CHTYALHMH U Ap.;
- BO B3aMMOJEHCTBHM C CEMbAMH ACTeH,

IIporpaMma MOMET KOPPEKTUPOBATECA B CBA3N € H3MEHEHHIMMU:



-~ HOPMaTHBHO-TIPABOBOH 02351 JOIIKONBHOTO 00pa30BaAHHUSE
- BUIOBOM CTPYKTYPhI IPYTII;

- 00pa3oBaTeNnbHOIC 3aNpoca poAUTENEH.

[Moaxoaet kK hOpMUPOBAHNEO MTPOTPAMMbBI:

- JIMYHOCTHO-OPMEHTHpORAaHHBIH. Opranuzaims  odpa3oBaTeNbHOrO TMpolecca ¢ yu&ToM
ITaBHOTO KPUTEPUA 3O (PeKTUBHOCTH 00YJAIOIIErocss — ero JUYHOCTH, MeXaHu3M — co3aaHuc
VCIORKH I8 Pa3sBUTHA ITHUHOCTH Ha OCHORE W3ydUeHUus crocoOHocTel o00ydaromerocs, €ro

HHTEPECOB, CKIOHHBOCTEH.

- JesaTensHOCTHBIH. Opranusayus HesTENBHOCTH B OOIEM KOHTEKCTE 00pa3oBaTenbHOTO

npouecca.

- llenHocTHLIH. OpraHu3anus pa3BUTHS M BOCIHUTAHWA Ha OCHOBE OOIICUCTIOBEUSCKUX

LHEHHOCTEH, a TAKKE ITHUCCKHUX, HPABCTBCHHBIX K T. 1.

- KowmnerentHocTHmil,  @DopMHUpOBaHWE TOTOBHOCTH  OOYHAIOIIMUXCS — CAMOCTOATEIBHO

JelicTBORATE B X0Je PCLHICHHA aKTyalbLHBIX 3alaH.

- CucremBBIH, MeTOONOTHYECKOE HAIIpaBJeHNAE, B OCHOBS KOTOPOTO JIEKHT pacCMOTPEHHE
OﬁyllaFOL[[CTOCH KaK LeJIOCTUOrO MHOMKECTBA 3MEMEHTOR W3 OTHOUISHWH H Pa3siHYHBIX cBszeH

MEXAY HUMU.

- Huanoruyecknii. Opranusanms npouecca ¢ yu&ToM NMPUHLKNG JTHANOra, CYOBEKT-CYOLEKTHAIX

OTHOLISHUI.

- IllpobneMubiii. QopMupoBaHHE TPOrPaMMEl ¢ NO3MUME KOMIUIEKCHOTO M MOJYIBHOTO
npeacrasienns e€ CTPYKTYPhl Kak CHCTeMbl [MOANPOrpaMM 1o 06pa3oBaTelbHLIM obmactay o

ACTCKHM BHIAM JCATCIBIIOCTH, CHOCOﬁCTB}’POHIHM HENEBBIM OPHEHTHDAM PAa3BUTHIL.

- Kyneryponornyeckuid. Opraunszainus nponecca ¢ y9€ToM MOTCHUHAIA KYALTYpocoodpa3Horo

CONEPKAHUS JOITKOJILHOro 00pasoBaHus.



1.2. TlnanupyeMble pPe3ynbTAaTEL OCBOEHus OOYYaIOIIMMHUCA OCHOBHOH 06pa3oBaTensHOU
NpOTpaMMBbl OCHOBHOTrO 06iero ofpazoradus (06s13aTeNBHO NPOBEPHUTHL pa3GUEHHE 110

JIHYHOCTHBIM, NPCIMCTHLIM H T. ,E[.)

1.2 1. Q6iuHe Doaoxedus

[Iporpamma faér ofywaromumcs BO3MOKHOCTL HOTPY3UTBCS BO BCE MHOTOOOpazue
NPOCTPAHCTBEHHBIX  (reoMH(OPMALIMOHHBIX)  Texuonordit.  [lporpaMma  3HAKOMMT
00yYaIOIMXCsl ¢ TEOMHHOPMATIMOHHEBIMUA CUCTEMAMHA H € Pa3TUUHBIMKM BHIAMU T€OJAHHEIX,
IIO3BOJIAET TONYYNTHE Oa30BBIE KOMIETEHIMH TIO COOPY MaHHBIX H OCBOWTH MEPBUUHbIC
HAaBbIKH paﬁDTBI C JAHHLIMH. HOJI}”—lelleIC KOMIIETEHIIMH H 3HAHHKSE MMO3BOIIAT 06yqa}0ummcx
MPUMEHUTL UX NOUTH B JIOOOM HAlPaBIeHUN COBPEMEHHOIO poiHKA. (OCBOUB MPOrpamMmy,
ofyuarollpecs CMOryT BeIOpaTh Haubojee MHTEPECHYIO Ui LIMX TEXHOIOTHUECKYIO

HaMmpaBlieliHOCTh, KOTOPOH OHH OyAyT 00y4aThCs B paMKax yrIinyOréHHOTO MOayITs.

[lporpamma szatparueacT Takde Tembl, Kak: «OCHOBBI palOThl ¢ MPOCTPAHCTBEHHBIMU
JARHBIMH», «OpHueHTHpoBaKME Ha MECTHOCTUY, «OCHOBBI dboTtorpadunm,
«CamMocToATenbHBI  cOOp  AaHHbiX», «3D-MojenMpoBaHWe MeCTHOCTH ¥ OOBEKTOB
MCCTHOCTH®, «I'comudopmauuonneie cucTeMsl (IMC)», «Busyasusanys ¥ npeicTaBneHHe

Pe3ynsTaToR».

B ocuoBe paspaboraniofl NpOrpaMMbl  JIERUT METOAMYECKUR HHCTpYMeHTapuit
(penepanproro Thioropa BeietpoBa Anrona FOpeeBuua «CeTh JeTCKHX TeXHONAPKOB

“Kpantopuym”. BROIHBIH MOIYIBY,

Ilporpamma  opuenTupoBaHa ua JOMNONHUTENbHOE 00pa3soBaHde  0O0Y4alOLIHXCH

LIKONBHOTO BO3pacTa 7 Kjracca.
MaxcuManbHOE KOTHYeCTBO 0By4aionmMKes B Ipynne — 15 yeiorex,

1.2.2. CTpyKTypa nnaHupyeMbIX PE3yIbTaTOR

[maHHpyeMEIC pe3yns»TaTBl OMMPAIOTCA Ha BEAYINME LEIEBble YCTAHOBKM, OTPAKAIOLINS

OCHOBHOH, CYUIHOCTHBIM BRI KaXao# W3yuaeMmofl OpOTPaMMEI B pa3sBUTHE JTHYHOCTH,

obyuarolluxcs, UX ¢NocoOHoCTel.

B cTpykType mnanupyeMbiX pe3ynsTaTOB BBUIEISIOTCS CIEAYIONIME TPY L

. JluanocrHple  pe3ynpTaTsl  OCBOSHMS OCHOBHOM  0BGpa3soBaTe/BHOHN NporpaMMbt

NPE/ICTaBNEHBl B COOTBETCTBAH ¢ TPYTINOH IMYHOCTHBIX P3yIILTATOB.



2. MeranpenMeTnble pe3ynpTaThl OCBOCHUS OCHOBUOH 06pa3oBaTeibHON TPOrPAMMBI

IpeACTaB/ICHbl B COOTRETCTBUM ¢ MOATPYNTIAMY YHHBEPCANBHEIX yueOHbLIX ZeHCTBH.

3. llpenmeTHBle pe3ynbTaThl  OCBOGHHS OCHOBHOM  00pazoBaTelsiON  MporpaMmbl

NPEACTABIEHEl B COOTBSTCTBUH € IPYIIIAMM Pe3yIbTaTOB yueOHoro npeamera.
1.2.3. JIn4nocTHEIE pe3ynbTaTh
Hpocpamanvie mpeboganis k YypoGHIO GOCHUMANTIOCMU (RUYHOCTIHBLE PE3YALIIAMbBL);

— C(lOPMUPOBAHHOCTL BHYTPEHHCH MOZHIHM 00YYaroErocs, MOLKOHATLHO-TONOKUTETBHOE

OTHOIICHHKC oﬁyqa}omeroca K MKOJC, OPHCHTALWA HA MO3HaHUE HOBOI'O,
— OpMCHTANA Ha oﬁpaseu IMOBEAEHNA «XQPOMICTIO YYClHHKAR,

— ¢(OpMAPOBAHHOCTL CAMOOHCHKH, BKINOYas OCO3HAHHME CBOMX BOBMOKHOCTEl B YUEHWH,
criocODHOCTH AUEKBATHO CYAMTL O IPHYMHAX CBOETO yCNEXa/HEyCIleXa B YUSHHH, yMEHME

BUNIETH CBON JOCTOMHCTBA ¥ HEJJOCTATKHU, YBAXKATE ce0st M BEPUTE B yCIex;
— chOpPMUPOBALHOCTE MOTHBALUY K YYeGHOH IS TelbHOCTH,

— 3HaHME MODANBHBIX HOPM H CQOPMHMPOBAHHOCTL MOPANBHO-3TUHECKUX  CYKIEHHIE,
COCOGHOCTE K PEINEHMIO MOPANhHBIX NPOOIEM Ha OCHOBE KOOPAMHAIMY PA3IUMHBIX TOYEK
3peHHs, CIIOCOGHOCTL K OIIEHKE CBOMX TOCTYIIKOB M ACHCTBUIL APYTUX JIOAeR ¢ TOUKH 3peHHs

COOMONCHNA/HAPY EHHA MOPAILHONH HOPMBL
[Ipozpartmusie MpedOBAHUS K YPOGHIO DA3GUMUAL.

— ¢)OpPMHUPOBAHHOCTE MPOCTPAHCTBCHHOTO MBIITCHHS, YMEHWE BMIAETh 00BEM B ILIOCKHX

npeaMerdx;
— yMenue obpabarLIBaTe M CHCTEMATH3UPOBATH GOITBLIOE KOMHUeCTRO HKHBOpMALHAY;

- Cfl')OpMHpOBaHHOCTb KPCATHBHOMC MEBINIINEHME, ICHHUMAaHUE ITPHHLIATIOB CO3JaHUA HOBOrQ

HPOOYKTa,
— chOPMUPOBARHOCTL YCHAUHBOCTH, MHOTO33ZaYHOCTH;

- C(l)OpMHpOBElI—[HOCTB CAMOCTOATCALHOTO NMOAX0Aa K BBIIIONHEHUIO Pa3IndHLIX 3a71a4, yMCHHe

paboTaTh B KOMaHe, yMenHe NPaBAIBHO JCTeI HPOBATh 3a1aqH.
1.2.4. MeTanpeqMeTHbIE PERYIILTATHI

[eorpathms



BuINyCKHHK Hay4uTCS:

. BBIOHPATE  HCTOYHHKM reorpaduuecKoi nadopMalnn {xaprorpaduueckue,
CTATHCTHYECKUE, TEKCTOBBIC, BHIE0- M (OTOM30OPaKEHHs, KOMILIOTEPHBIC 0ashl JAHHEIX),

AJCKBATHBIC PNCHIACMBIM 3a0a9aM;

. OPHCHTAPOBATRCS B MCTOYHHMKAX Teorpaputueckod uudopmaunn (kaprorpaduueckue,
CTATUCTHYIECKHE, TEKCTOBLIE, BHACO- U (POTOH300paNkeiusa, KOMMBIOTCPHBIE Oasbl JAHHBIX):
HAXOJIUTh U U3BJIEKAaTh HEOOXOAUMYIO MH(OPMALMIO;, ONPEACNSTh U CPABHHBATE KAYECTBEHHEIC
¥ KOMHYECTBENHBIE MOKA3aTENHW, XapaKTepusylolue reorpadwueckue oObeKTbI, MPOUECCH H
ABIICHHA, HX MOJIQXKCHUWE B YNPOCTPAHCTBE [10 Feorpa(bﬂ'{eCl{HM KapTaM pa3Hore CouCpxaHug H
APYrAM ~ WCTOYHWKAM,  BLIABIATE  HCAOCTANOHIYIO,  B3aUMOAONONHAIOIYIO  W/HIIH
TMPOTUBOPEYHBYIO TCOTpaPHUEcKyd HHOOPMAIINO, NTPENCTABICHHYIO B OJHOM M HECKOTBKHX

HCTOUHHKAX,

. Ope/CTABMATL, B pasIHuHBIX  (opmax (B BHIOE KapTei, TalmMOB, rpaduka,
reorpaMyecKoro OnucaHmuA) reorpadudeckylo HHGOPMALMIO, HEOOXOIMMYKO I pELICHUS

YUeOHLIX 1 NPAKTHKO-OPUEHTUPOBAHHEIX 3aJaY.
BITyCKHUK MOJyHHUT BO3MOKHOCTL HAYYMTECH;
. MOJETUPOBATE reorpatuacckie o0 LEK Tl U ABICHUS;

. TPUBOLATE TIPUMEPBI TIPAKTHYECKOTO MCHONB30BARUS reorpaduyeckux 3HaHMH B

pa3IM4HbBIX OONACTIX JACATEILHOCTH.

MaremaTtika

CTaThcTHKa M TEOPHA BEpOATHOCTEH

BeinmycKHUK 11ayYHTCS:

. NPEACTARIATE JAHHEIC B BHAE TaONHI, JHArpaMu;

. MUTATh HHOOPMALNTO, IPECTABICHHYIO B BUAE TAO/MIbE, THArPAMMBL.

B moscenneBroM JKN13KHY M IPH W3YUEHHH APYTUX TIPEIMETOR BRITYCKHAK CMOYKET:

. M3BJICKATE, HHTEPNPETHPOBATL ¥ TPeoOpazoBrIBaTL HHGOPMALMIO, TIPEACTABICHHYIO B
Tabnuuax M 1ia AMarpaMMax, OTPakKaIoUy o CBOMCTBA W XaPaKTEPUCTHKH PEAThHBLIX IIPOLIECCOB U

SABJICHH,

Harmsianas reomerpus



["comeTprueckue QUIypsI
BBIOyCKHHK HAyuMTCS:

. ONCpHpOBATL HAa (A30BOM YPOBHE IOHATHAMH: (DUrypd, TOUKA, OTPE30K, npaAMads, ayd,
NIOMaHas, Yroit, MHOTOYTOIBHUK, TPEYTrOIbHUK K UETBIPEXYIOMbHUK, IPIMOYTOILHAK H KBAJIpAar,
OKDYXHOCTBH W KpYr, TPAMOYrOlLHLIA Napajienenuney, kyd, wap. M3obpawars u3ydaeMble

(GHIypBl OT PYKU U ¢ IOMOLLBIO JTHHEHKH H [IUPKYIA.

B noBcenHeBHOM KHU3HH B NTPA U3YUCHUH JAPYTUX ITPEJIMETOR BLUTYCKHUK CMONKET:

. pemarTh NpaKTHYCCKHE 381a4H C TPUMCHEHHEM HPOCTEHITUX CROMCTB (huryp.
Viamepenus ¥ BbIMUCTICHIA
BremyckHUK nayyures:

* BBIIGITHATL H3MEPEHHUE JIJTHH, pElCCTO)IHI/Iﬁ, BCIIHHHUH YTIIOQB C MMOMCIUBE) HHCTRYMEHTOB

U B3MEPEHUH IUTHH U YTJIOB.
Qduzrka
BoimyckRHK HayuuTcs:

. cofmojgars TpaBuia Ge30MacHOCTH K OXpaHkl Tpyda TIpu pabore c yueOHLIM

nabopaTopHbLIM 060Dy IOBAHHEM;

. MOHUMATE TPUHLMNLI JICHCTBUS MallMH, IPUOOPOB U TEXHUMECKHX YCTPOHCTB, YCIOBUS

nx 0e3011acHoro HCHONB30BAHNWA B MOBCEJHEBHOH HKH3HH,

. MCTIONIL30BATh NPU BBLITOTHEHHM YYEOHBIX 3a7a9 HAYYHO-IIONYJIAPHYIO JHTEpaTypy O

(PHM3HYECKUX ABNCHUAX, CTPABOUHLIE MATCPHAILL, PECYPChI MHTEPHETA.
Mudopmarika
BLINYCKHHK HAYYMTCS:

. pasnuyaTh BHAbI HHGOPMAIHH N0 cuocofaM €& BOCTPUATHA YeTOBEKOM H 10 crIocobam

ed NpeacTaRledud Ha MareprHalbHblX HOCHTETAX,

. IPHEOJMTL NPHMEPbl  WHGOPMAITMOHHLIX TIPOLECCOB  (IIPOLICCCOR, CBA3AHHBLIX  C

XPaHCHHEM, TPCOOPA3OBAHMEM U Nepelauel TaHHbIX) B XHBOH MPHPOIE ¥ TCXHUKE,

. Kraccnduuuporats cpeactsa KT B COOTBETCTBHY ¢ KPYTOM BLINMOTHAEMbIX 33044,



MartemaTrueckne OCHOBBI HH(OPMATHKY
BEIMYCKIHK MONYTHT BOIMOMKHOCT!

. MMO3IAKOMHUTRLH < HIpHMEDAMHA MAaTEMATHYCCKHUX MOJJ,CHCH H HCITQNB3OBAHHEM
KOMITBIOTEPOB ITPH MX &HANW3C; MOHATH CXOACTBA H PA3IN4Ms MCHKIY MATEMATHUECKON MOAETRIO
0OBEKTa U ero HATYPHOH MOAETBI0, MEKIY MAaTeMaTMYeCcKOil MOAENBI0 OObLEKTa/IBACHAS U

CIIOBECHBIM CITHCAHHMEM.
Hcnons3oBanue NporpaMMHLIX CUCTEM H CEPBMCOB

BrIycKHHK HayuyHTCA:

. KIaCCH(PUUMPOBATE (Baiiibl IO THIY U MHBIM TTAPAMETPAM;

. BBITONHATE OCHOBHBIE ONepauuu ¢ QadiamMy (CO3NaBaTb, COXPAMATh, PEAAKTHPOBATE,

YA IATh, ApXHBUPOBATE, «PACIAKOBHIBATE» apXUBHELE (Paiiinl).

BrimyciHuk oBrageer (kak pesysinTaT IPUMEHEHMS NPOTPAMMIEBIX CHCTEM H MHTEPHET-CEPBUCOR

B JTAHHOM KYPCE M B0 BCEM 00pa3oBaTENRHOM [IPOLIECCE):

. HaBbIKAMH PaboOThI ¢ KOMIILIOTCPOM; 3HAHHAMU, YMEHHIMH M HABBIKAMH, AOCTATOUHBIMH
JUIA pabOTHl ¢ PA3AMYHBEIMM BUAAMH IIPOrPAMMHBIX CHCTEM H HHTEPHET-CEPBHCOB (dbaiinossie
MCHE/UKEPEBI, TEKCTOBRIC PEAAKTOPH!, 3NEKTPOHHBIE TaOMHIE], Opay3epsl, IOUCKOBBIE CHCTEMEL,
COBapH, SMEKTPOLHbLIE SHUMKIONEUH); YMEHHCM OIIMChIBATE pabOTy 3THX CHCTCM U CEPBHCOB

C HCIIONL30BAHUEM COQTBETCTBYIONIEH TEpMIHOIIOI MY,
. PasIMHHEIMU QOPMAMH IPEACTARICHNS JAHHbIX (TAOIHLL], AHATPAMMEL, rpadvky 1 T. 1.);

* MO3HAKOMHUTCA C NpOTrpaMMHBIMHA CpeacTeaMH and paﬁoTBI C aygHOBHU3YANILBHBIMH

A3HUBIMH H COOTBCTCTBYOIINM NOHATHHHEIM ANNapaToM.
BrINyCKMUK MOTY4AT BO3MOKHOCTD (B JAHHOM Kypce ¥ HHO¥ y4eOHOH AesaTenbHOCTH):

. NPAKTHKOBATECS B HCIHOJE3OBAHMHA OCHOBHERIX BHJIOR TNIpHKIAJHOIO NPOrpaMMHOIC

obecnedenus (penakTopbl TCKCTOB, 3IEKTPOUHLIC TaGIKILI, Opayszcpel u Op.);

" TIG3HAKOMUTLCH C OpHMEPAMH HCTOSIL30OBAHKES MATEMATHUSCKOD MOICIHPORAHKUA B

COBPEMCHHOM MHpE,

- TO3LHAKOMHUTLCA ¢ TOCTAHOBKOH BOIIpOCa O TOM, HACKOIBKQ HOCTOBEPHA NOJIYYCHHAA

HH(l}OpMaIIHH, NMOJKPEIUICHAa JH OHAa J0KA3arenhCTRAMH  NMOMLIMHHOCTH (npﬂmep: HaJIndHe
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';)J'ICKT]JOHHOFI lIO,:‘J,l'IHCH); [TO3HAKOMHUTECA C BO3IMOXKHBIMH TIOAXONAMH K QILIEHKE HOCTOBEPHOCTH

UHQOPMALHH (TPUMEp: CPaBIIEHHE TAHHKIX H3 Pa3HblX HCTOUHUKOB);
. HO31IAKOMHTBCA ¢ IpHMepamu ucnonssoBadusd UK T B cospementom mupe;

. MOJIYMKTE NPEACTABIEHH 0 POOOTU3HPOBAHHBIX YCTPOMCTBAX W HX HUCIOIL30BAHHH Ha

TIPOU3BOACTRE U B HAYYHBIX HCCIIENOBAHUAX.
Texusonorns

Pesynpratel, 3asBieHHBle  OOpasosareisHod  nporpammon  «Texmomorug» o Orokam

COJACPKAHWA

@DopMHMPORAHUE TEXHOJOTHUCCKON KYNILIYPbl M TPOEKTHO-TEXHOTOTHYECKOTO MBbIUUIEHHS

0byuawImuxcy

BrinyckHuk Hayuures:

. C€A0BaTk TEXHONOIMH, B TOM 4HCIE B MPOLECCe H3IOTOBICHNA CYOBEKTHBHO HOBOTO
NpOIYKTA,
. OLIEHHUBATL  YCJTOBHA [NPUMCHHUMOCTH TEXHOJIOTHH, B TOM UYWCIE ¢ [O3HLAH

3KONOTHYECKOH 3aITHIIEHHOCTH;

. IPOrHO3MPOBATD 110 M3BECTHOH TEXHOIOIWM BBIXOIL! {XAPAKTEPHCTUKH TNpPOJIYyKTa) B
3aBUCHMOCTH OT M3MEHEHMS BXOIOB/IAPAaMETPOB/PECYPCOB, MNPOBEPATE NPOTHO3BI OINBITHO-
JKCNEPHMEHTAILHBIM - TYTEM, B TOM YMCIAE CAMOCTOSATENbHO NIAuupys TaKoro poaa

IKCIICPHAMCHTDIL,

. B 3aBHCHMOCTH OT CHTYAUHW ONTHMH3MPOBaTh $a30Bbie TCXHONOIMH (3aTPATHOCTH —
Ka€CTBO), NPOBOJWTh &HANN3 AIBTEPUATHBHRIX PECYPCOR, COSAMHST: B EAMHBIH IL1aH
HECKONBKQ TEXHONOTHH ©0€3 WX BHIOU3MEHEHHS /s [OJMYYEHHs CIOKHOCOCTABHOTO

MATCPHANIBLHOTO HITH HH(DOPMEIIIHOHHO]“O OpoaOyKTa,
* NpOBOJHTE OLUCHKY H HCNLITAHKE TOIYHEHHOIO MPOIYKTA,

. NPOBOANTE  ananus  ToTpedHocTelt B TEX WM  HHBIX  MaTepPHANBHbIX  HITH

WHOOPMAIMOHHLIX TPOIYKTAX;

. OITHCLIBATE TEXHONOTHYCCKOS PELICHHUE ¢ HOMOUIBEQ TeKCcTa, PUCYHKOB, rpaquecxoro

H300paxeHus;
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. dHAIM3UPOBATE BO3MOMKHBIC TCXHOQJIOTHYECKUE PEIICHH, ONPEACIIATE UX JOCTOKHCTBE H

HeJIOCTATKH B KOHTEKCTE 3aalHoH CHTYAllHH,

. NPOBOITHTE H aHANY3WPOBAThH pa3paboTKy W/HUIH peand3alldio [NPHKIATHBIX [IPOEKTOB,
NPEANONaraonyx:
. ONpeNeIeNMe XapaKTEPHCTHK M pa3padoTKy MaTepHaJBHOIO UPOJAYKTA, BKIIIQYAS €ro

MOJENMPOBaHWE B MHMOPMANMOHHOW cpeje (KOHCTPYKTOPC), BCTPAKBAHUE COIJAHHOIO

HR(POPMALIMOHHOTC NPOJYKTa B 33JdHHYI0 000JI0UKY,

. M3TOTOBICHHE WHQOPMALMOHHOIO MPOAYKTa MO 3aJAHHOMY AITOPHIMY B 3afaHHOIf
0000 YKe;
. NPOBOAMTE H  ANANMINpoBaTh pa3padorTky W/HIK pPealM3aluuIi0 TEeXHOJOTHUYECKHX

[IPOEKTOB, NMpeaAnNoIararpmmx:

- ONTHMHU3AIMK  33aJaHHOTO  crmocoba  (TexHONOTHMM) noayueHus  Tpebylomerocs

MATCPHAIBHOIO NPOIYKTA (II0C/IE €10 IPUMEHEHAS B COOCTBEHHOMH MPaKTHKE),

- paspaboTky (KoMOHHMpOBaHWE, W3MEHENHE NAPaMETPOB u TpeboBaHMil K pecypcam)

TCXHOIOTHH IIOJIYYCHHA MATCPHANBHOIO H HHCbOpMElLLI/IOHHOFO Mnpoavera ¢ 3aJaHHBIMH

CBOUCTBaMHU;
. IIPOBOAKTL M aHAM3UpeBaTh  pazpaboTKy  H/WIH  peanu3aliid  TPOEKTOB,
OIpeNIe.Iararinix.;

— MianupoBanre (pa3spaboTKy) MaTepualtbHOIO MPOAYKTA B COOTBETCTBHH C 3afadeil

COOCTBEHHOM AeSTCNBHOCTH (BKIIOUAS MOACIUPOBAHMUE H PA3paboTKy JOKYMEHTAaLHH),

— I:IaHUPOBaHUE (pa3paloTKy) MAaTEPHaNbLIOr0 NMPOAYKTA Ha OCHOBE CAMOCTOATETRHO

[IPOBEICHHLIX MCCTEAOBANNIA TOTPEOUTEILCKUX HHTEPECOB,

BEIIYCKHUK TOJY4UT BO3MOXKIOCTE HAYUHTLCS:

. BLUIBITATE M (POPMYJHMPOBaTh MpodneMy, TPeOyIoImyl0 TeXHOIOTHYECKOTro
pelIcHHs,
. MozHAduUIHpoBaThH HMEFOIIUECS [IPOAYKTEI B COOTBETCTBHHU c

CHTYaLneH/3aKa30M/MOTPEOHOCTRIO 3aMa4ell  JESTENLHOCTH M B COOTBETCTBHM C  HX

XdPAKTCPUCTHRAMK pa3pa6aTHBa'rb TEXHOJIOI'MK) HA OCHOBE 0a30R0i TEXHOJIOI'HH;
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TeXHOJOTU3KPOBATh CBOW OMNBIT, NMPEJCTABNATh Ha OCHOBE PETPOCIIEKTHBHOTO
aHaIN3a U YHUQUKAUUH JEeSATENbHOCTH ONHCAHHME B BAAE HHCIPYKLIHH HIIM TEXHONOTHYECKOH

KapThL
1.2.5. llpeaMeTHEIE pe3y 15TaTh]
Hpoepammnvie mpeboeanist K SHaNUSM (Pe3VTLMAMbL MEOPEMUYECKOL noozomoexy):

. npaswia OesonacHOH paboThl € IIEKTPOHHO-BBEIYHCIHMTENLHBIMA MaUIHHAMH W

cpeacTBamMu Ji1s cbopa NpOCTPaHCTBEHHBIX JAHHbIX;

. OCHOBHBIC BUABI TPOCTPAHCTBCHHBIX JAHHBIX;
. COCTABHBIC YACTH COBPEMEHHEIX TEOHII(POPMAIIMOHHbLIX CEPBHCOB;
. LIpO(ECCUORAIIBHOE [IporpaMMHOCe obecrieuenue TS o00paboTku

[IPOCTPABCTBEHHBIX JaHHbIX;

. OCHOBBI H IPHHIIKIIBI a9POCHEMKH,

. OCHOBbI M MNPHHLMIBI paboThl TIOOANBHLIX HABUIAUHOHHLIX CIMYTHHUKOBBIX
cuctem (THCC);

. NpeICTaBIeHHe ¥ BU3YAUM3aUWsd  [IPOCTPAHCTBEHHBIX  JAHHBIX IS

HenpoMCcCCUOHANBHBIX [0Ib30BaATEIIEH]

. npuHLMnel 3D-monennpopanus;
. YCTPOHCTBO COBPEMEHHBIX KapTOrpauecKuX CepPBHCOR;
. NPEACTABICHHE M BU3YANW3allig  IPOCTPAHCTBEHHBIX  JAHHBIX  [Id

HeTpodeccHonanbHLIX MONL30BATENEH;

. AcH(pUpoBanKe KOCMHYECKHX H30OPaKEHH;

. OCHOBEI KapTorpadinm,

lIpoepammunie mpeGosanus x ywmeHuam u HaewIKaM {pesyabmamest  NPAKMUYECK Ol

NOO2OMOGKU).

* CaMOCTOATEIIBHO PELIATE ICCTABIICHHYK) 3a1auy, AHAIIW3HpYd H 110,[[6Hpa;1

MarepHabl 1 CPEACTBA A €& pellleHns,

co3lnaBare ¥ pacCUYATHIBATE NOJIETULIH TINiad 0as DecnmuIoTIoro JIETAaTENILHOTO

anmapaTa;
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. obpabarpiBaTh ~ a3pOCLEMKY #  MONYYaTh TOUHBlE OPTOHOTOMNAHBI U

dBTOMATU3IHPOBAHHELIC TpéXMC}JHBIC MOJAEIIH MECTHOCTH,

. MoaenupoBars 3D-00BCK TSI,

. 3ALUIIATE COOCTBEHHEIC IIPOEKTL;

. BBINOJHSTE OUUPOBKY;

b BRIIIOJIHATE HpOC'I.'paHCTBel'IIIBIﬁ aRajlns,

. CO3MaBATh KAPTEI;

. CO3/1aBaTh [IPOCTCHIIME reorpadMucCKUe KapThl PA3IMYHOIO COASPIKARUS,;

. MOIENHpOBaTh reorpaduteckiue 06beKThL 4 SBICHUS;

. OPHBQIHUTDL IIPUMEPBI TIPAKTHHECKOTO HCIICIB30BAHUS IeorpaGuueckux 3HAHUM B

Pa3IMYUBIX 001ACTAX AEATENIEHOCTH.

1.3. CucreMa OUEHKM [OCTHIKCHHS IUTAHMPYEMbBIX PE3YILTATOR OCBOSHHY OCHOBHOM

o0pasoBatenbHO IPOrpaMMBl OCHOBHOTO OBLIEr0 05pa30oBauHs
Bums! kOHTpOIL:
- IPOMEXKYTOUHELH KOHTPOJIb, TIPOBOAMMEIN RO BpeMs 3aHITHIA;
- UTOIOBbIN KOHIPOIb, TPOBOANUMBIH TIOC)E 3aBEpLIEHUs Beel yueBHoli mporpaMMet.
(DopMBI IPOBEPKU PE3VILTATOB:
- HabmoeHME 38 00YYAIOLIMUCH B ITPOTIECCe paboThI;
- HTPbI;
- UHAUBUAYaNBHbIE U KOJUIEKTUBHBIE TBOPYECKHE pabOTEL;
- Becebl ¢ 00YHAOMAMUCA U X POJUTENSIMH.
DopMBI MOIBEIEHMSI HTOTOB!
= BLIMOIHEHKE NIPAKTHYECKUX pa60T;
- TeCTh;
- AaHKEThI,
- 341N TAa [TPOCKTA.
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Hrtorosas dTTCCTALTNA 06)"-I810U.[HXC}1 NPOBO/IMTCA NO PEIYJIbLTaTaM MOIATOTOBKH W 3AIUHTEI

HPOCKTa.

Jlist ouenuBaHWS  JesSTENBHOCTH  OOYMAIOLIMXCA  UCTIONB3YIOTCA MHCTPYMEHTBI €amo- U

B3AHMOOIICHKH.

2.2. [IpumepHble 11porpaMMpl yueOHbIX mpeaMeTos, kypcos (YTII, rae xak mpumep PONHCAHO
«Keiic 1 — 10 4acoB», rnocne KpaTkoe OMMCAHME, YTO 3TO 3a KelC, OuMCaHWe IN0YacoBOe

BRIHOCHM Y3KE B caM Kelc
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[IpumeproC yuebno-TecMaTHYeCKOE TUIAHMPOBAHKE!

No
n/n

Pazsnesn nporpammbl yueGHOTo Kypea

KonudecTtso
JACOB

3uaxoMctBo. Texnmka GesomacHoctu. Beoamoe zamatne («Menss
MHUP»).

Beenewne B reonudopmanmonunie  Texwonorud. Keiic  1:
«CoBpeMeHHbIe KapThi, Kiu Kak onuecars 3emaio ?».

Keiic sHakoMuT ofyvarouxcs ¢ pasHOBHAHOCTAMM NAHHBIX. Pemas
3anauy Kedca, o0ydarliuecs IpoXoIiT Cleayomde TEMATHKH: KapThl
B OCHOBBl uX (DOPMHPOBAHHS; W3YYEHHE VCIOBHLIX 3HAKOB W
MPUHIUITOB HX OTOOpaKeHMs HA KapTe; CHCTCMBl KOOpAWHAT M
MPOSKIHA KapT, WX OCHOBHbIE XAPAKTEPUCTHKH H BO3MOMKHOCTH
[PUMEHCHHUA, MacmiTabd M Ap. BCIOMOTATENbHbLIE WHCTPYMEHTHI
(opMHPOBAHUS KAPTEI.

Keitc 2: «['mobanbiioe nosmuuounposanue “Haiinn ceGa Ha 3eMHOM
uiape” ».

HecmoTps na To, 4To HAaBMTATOPLI M CHOPTHBHEIC TpEKEpH! CTaim
HEOTHEMIIEMON HACTBIO HALIEH KU3HH, Mano KTO 3HAET MPHHLMI WX
paborui. Ilpolins xeiic, oGyyaromueca ysuaroT npo [JIOHACC/GPS
— TpUHIHMIL!  padoTL, HCTOPHIO, COBPEMEHHBIE  CHCTEMBbI,
npumenenne, [lpumcHenue norTepoB. BH3yanuzanus TeKCTOBbIX
JaHHbIX Ha xapTe. Co3/laHue KapThl HUTEHCHBHOCTH,

QoTtorpadun u nanopamel,

Pasgen, nocBanéniubii  HCTOpUM M NPHHUMNAM  CO3NAHMS
dororpaduu. OByualomrecs MO3HAKOMATCA ¢ TEXHUKOH CO3TAHMA
boTorpaduy, NO3HAKOMATCE € BOZMOKHOCTAMH NpHMEHEHHUS
doTorpauy Kak cpeacTBa CO3JaHus Yere-nudo.

OcHorbl aspooTocbéMid. TIpuserente GeCIUTOTHBIX ABUAITHOMHBIX
cueteM B aspodorochiMie. Keiic 3.1: «Jlns uyero uma camom gere
HY’Kel OCCIMITIOTHRIM JIeTATCIBHBINA annapaT?».

O6bEMIDLIA Kejic, KOTOPBIIl O3BOIMT 06YYAIOIMCS OCROUTD HONHYO
TEXHONIOTHYECKYIO  LEMOYKY,  MCTONB3YEMYIO  KOMMEPHECKHMHU
KOMIIaHUAMY. YCTPOUCTBO U NPUHLMNG! byHKUKHOoHnpoBauus BIUIA,
OCHOBB POTO- W BUACOCHEMKH ¥ IPHHLHIIOB Mepeiauy WHMOpMaliu
¢ BILJIA, obpaborka gaunex ¢ BIJIA,
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6 Keiic 3.2: «3Metienne cpenpl BOKPYT IKObL. 10
[fpomomkenue kefica 3.1. OOyuawomuecs, HMes B  CBOEM
PacnopsKeMHH  TEKTPouHYIo  3D-Molenb WIKONB,, NPOAOIKAIOT
BHOCHTH H3MEHEHHMS B MPOJYKT ¢ IchTbio GnaroycTpoiicraa paiioHa,
Obyuarouirecs HPOAOKAIT COBEPUICHCTBOBATL CROH HABRIK 3D-
MOJCITHPOBALKA, 3aBSPIIAN [IPOEKT,

7 [Togroroska 3aiu sl MPOEKTA. 3
8 3aumira 1ipoeKToR. 2
5 3axmounrTeIbHOE 3aHATHE. [101BeiIeHHE HTOrOB paboTHL. 2

2.2.1. Obmue nonoxelng

[Iporpamya  «['coMH(QOPMALMOHHEIE  TEXHONOrUM»,  ABSAChH  HeOGX0IHMBIM
KOMITOHEHTOM 0010ero ofpasoBanns BCCX 00Y4alONIMXCA, MPEROCTABMICT WM BO3MOXKHOCTE
NPHMEHATL HA TPAKTHKE 3HAHH 0CHOB HayK. [IporpaMma aBnseTes GakTHUECKH €XHHCTBEHH LIM
WKOMBLHBIM  YYCOHBIM KypCOM, OTPaKAIOUMM B CBOEM CONEPKAHHM 0OMe TIPUH MBI
MPCOOPAsYIOLICH UEATENBHOCTH YENOBEKAa W BCE ACTIEKTHl MaTepHalbHOM KyJIbTyphl. Kypc
HAMPAB/ICH HA OBIAICHUE OOYYAIOAMHCA RABBIKAMHU KOHKPETHOH MPelMETHO-peoGpa3yroe
ACATCIILHOCTH, CO3NAHMC HOBBIX LEHHOCTEH, YTO, HECOMHEHHO, COOTBETCTBYET NOTPEOHOCTSM
pasBUTAA 00wecTBa. B pamMrax « TexXHONOrHM» NPOUCXONT 3HAKOMCTBO ¢ MUPOM Npodeccuit n
OpueHTalus obyJatommxest na paboTy B pazmHuHbLIX cepax oGIIECTBEHHOrO IPOU3BOJICTRA,
Tem campiM  oOecrmedrHBACTCA NMPCEMCTBEHHOCTh MEPCXOLA obyqaiolmuxcs ot ofmere K

HPO(ECCHOHATBHOMY 06PA30BAHHIO H TPYIOBOIl ACATELHOCTH.

[Iporpamma npeamera «lexionorus» obecrneuuBaer GopMHpOBanKEe ¥ 0OYyUAOUIMXCS
TCXHOIOTHYECKOTO MBILIEHAS. CXeMa TEXHONOTHYECKOrO MBILLTEHHS (MOTPeSHOCTh — Heh —
CIIocod — pesynpTaT) No3BoIseT nauboiiee OPraHMYHO PELIaTh 3ai1auu YCTaHOBIEHWs cBA3EH
MEXy 00pasoBaTelLbIM U JKH3HCHHBIM TIPOCTPAHCTBOM, O6PAI0BATENLHBIMH pesy.IsTaTaMy,
UOTYHCHHBIMM TIPH HM3YUSHUH DPA3JIMUYHBLIX [PEAMCTHBIX oDNacTell, a Takie COOCTREHIBIMH
00pazoBATENbHEIMM  PE3YNLTATAMYU  (3HAHUAME, yMEHUSMA, YHHUBEpPCANBHLIME  Y4eOHBIMH
HEHCTBMAMY ¥ T. /1) M SKW3MEHHBIMM 3ajadaMi. KpoMme TOro, cXema TeXHONOTHUecKOre
MBILIEHAS  MO3BOJIAET BBOJAHTH B 0OpA30BATCHBHLIN TIPOUECC CHTYAIMH, NAIOMHE OlIbIT
MPHUATAS [PArMAaTHUHBIX PEIIEHMH Ha OCHOBC COOCTBEHHBIX O0PA30BATE/BHBIX PE3YABTATOR,
HavfHAs OT peumleHus OBITOBBLIX BOTIPOCOB M 3AKAHUMBAS DEILCHHEM O HAnpaBIEHUAX
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NPOOIDKCHAS 00PasoBaHNs, MOCTPOSRUEM KaPhePHBIX H KHM3HEHHBIX TUIaos. TakuM obpasom,
nporpamma  «['counopMaruka» Mo3BonfeT chopMEpoBaTE Y  OBydamMMXCs  pecype
NPaKTHYECKHX YMEHHWH W OMNBLITA, HECOXOAMMLIX ANMA pa3syMHOH oprasuzaiid coGcTBeHHOi
AU3HY] CO3ZMAET YCIIOBHS JNA PasBUTUA HMHULHATHBHOCTH, W300peTaTeNbHOCTH, rMbGKOCTH

MEBILLICHHA.

Y4eOHO-BOCTTUTATENbULIM ApOIECe Hampae/ies Ha (QOPMHUPOBAHME U pa3BUTHE
Pa3zlIMaHBIX CTOPOH 06}”—121[-011[,]-1}{{:2, CBA3AHHLIX C pea.nuzaunef?r Kak HX COOCTRENNLIX HHTENECOR,
TaK W HHTEPCCOB OKpyxawulero Mupa, Ilpu sroM rubxocTh NporpaMMel MO3BOJHAET BOBIEYD
00y4aOLIMXCS ¢ PA3NNYHLIMK CTTOCODHOCTIMY. BOTBITON 00LEM NpOEKTHRIX PaboT MO3BONSET
y4€CTh UHTEPEChl W OCOOEHHOCTH JNMYHOCTH KAXJIOTO OOy4aroulerocs. 3aHsiTHd OCHOBAHBI HA
TMUHOCTHO-OPUEHTHPOBAHHBIX TEXHONOIUAX OOYHeHMH, 8 TaKKE CHUCTEMHO-IEATENLIOCTHOM

METOIE O0yHEeHHU .

Hannas mporpaMma IpeanonaraeT BapUATHBHBIN [10]X0J, TAK KaK B 3ABUCHMOCTH OT
00yqatoIEerocs MO3BONAET YBETHIHTH UM YMEHBIITHTE 00LEM TOH UM HHOM TEMDL, B TOM THCIE

H CIOACHOCTE, & TAKIXKE MOPAT0K MPOBEICHUA 3aHITHI.
2.2.2. OcHOBHOE coJepkanue yueblibix NPEIMETOB Ha ypOBHE OCHOBLOrO 0BIero oGpazoBaHus

Ha mnpoTspkeHHH Kypca InporpaMubl o0y4aiolHEcs IORHAKOMSTCS C pasin4yHLIMHA
TCOMHPOPMALMOHHBIMU CHCTEMAVH, Y3HAIOT, B KAKUX 00:1aCTAX NpHMEiAETCS reodH(GOpMaTHKa,
KAKHE 330dYM MOXKET pellaTh, 4 TAKKE CMOTYT CaMH NPHMEHATHL €8 B CBOeH MORCEIHEeBHOM
KH3HH. Obyuvarolndecs ©6a30BO YCBOST TPHHIMI [O3MIMOHMPOBAHMA ¢ nomowpsto [HCC.
Y3HAIOT, KAK MOYKHO OPraHu30BaTh cOOP CHMYTHUKOBBIX IAHHBIX, KAK OHH [IPEACTABISIOTCS B
TCKCTOBOM BH/IE M KaK MX MOXKHO BH3YANW3MPOBaTh. B paMkax mporpaMMbl BLIGEPYT IPOEKTHOC
HANpPABICHUE, HAY4aICs CTaBUTL 3aavH, HCCNCIOBATh IPODIEMATHKY, [IAHWPOBATL BEACHUE

MPOCKTA d FPAMOTHO PACTIPEAETAT POTM BHYTPU KOMAHIBL.

Obyuarolinecs CMOTIYT IO3HAKOMHTHCS € HCTOpPMEH LIPHMCHEHMS GecTIIOTHbIX
JIETATe)ILHBIX aTTHAPATOR. Y3HAIOT O COBPEMEHHBIX OECIUIOTHHKAX, CMOTYT PELINTE PA3IMUHEC
38/1a4H C MX TIOMOIIBIO. ¥Y31AI0T TAKKe M 00 OCHOBIOM YCTPOHCTBE CORPEMEHHBEX GECLLTOTHAIX
cueTem. OOywaromyecs Y3HAOT, KaK CO3AAETCH NOJNETHOE 3aiauue IS GeCHuIoTHHKOB. Kak
TIPON3BOANTCS 3aNyCk M NaibHCHIIas ¢béMka ¢ uomontbio BAC. A Tarke nonmyuar Takue

pe3yNbTAThl CHEMKH, KaK OPTOQOTOIUIAL W TPEXMEPHEIE MOJIE 1.
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Obywarommecs  yrny0aTcd B rexnonoruio  oOpalOTKH — reojamubix  MyTEM
ABTOMAaTU3HPOBAHHOTO MoOJenupoBanus 0ObeKTOB MeCTHOCTH. (CaMOCTOATENBHO CMOCyT

BBITTOJIHUTE CHEMKY MECTHOCTH 110 Nonériomy 3agannn. Cozaanyt 3D-momend.

Obyyqalolliecs 03HAKOMSITCA € PA3IMUHBIMU VCTPOMCTBAME TPOTOTHIHPOBAHHA. Y3HAIOT
obmue npuHOUNel paboThl YCTPOHCTB, cepbl UX NPUMEHEHMS M IIPOAYKTH AEATENLHOCTH
AaHHBIX YCTpoHcTB. O0ywvawluecs HaydaTcd roToBuTh 3D-mopmenn misi meyatd ¢ MOMOILBIQ
3KCIIOpTa JaHHHIX. JIONONHAT MOXENN 1O JAHHLIM a3popOTOCHEMKH ¢ MOMOINBED PYYHOTO

MoJenupoBanus. lIpuMensT yeTpoicTBa A1 MPOTOTUITHPOBAHHS JIJTA NEUATH 3aJJaHU .

Oby4aromecs H3y4aT OCHOBBI B NOATOTOBKE RpeseHTallnl. Co3znanyT eé. [lonrorosarces

K IPEACTARICHUIO pealli30BaHHOro nporotuna. Ilpejacrasst ero, 3almuas IpoexT.
3.2. Cuctema yCIoBHH peasin3alliy OCHOBHOM 001eobpa3oBaTesHOM NporpaMMel

3.2.1. Onncannuc xaJpoBBIX YCIOBUUA peanus3aldd OCHOBHON 06pa30BaTeTBHON MporpamMMel

ocnosiore odiero obpazopaHus (OMUCAHKWE KOMIETEHUMHA HACTABHUKA)

Hactasauk nporpammel «I eoundropMaTika» paGoTaeT Ha CTHIKE CAMBIX AKTYaTbHBIX 3HAHHH 10
HANPABICHHIO FEONPOCTPAHCTBEHHBIX TEXHOJOIHHA, & TAKIKE T'SHEPHPYET HOBEIE NOJXO[Abl M
PELICHHA, BOMICIIEA HX B PCAllbHBIC 11POCKTBI. HacTtasunx gBnsgeTcs rPaMOTHBIM CTICHHATHCTOM
B oDJlacTH l'eOHH(])OpMaL‘{HOHHHX CHCTEM, CHEHMMT 3a HOBOCTAMH CBOeH OTpaciH, U3Y4YacT HOBLIC
TEXHONOrHK. O0/1aaaeT HABBIKAMH [TPOEKTROS JEATELHOCTH, BHEAPAS €€ NPHILNILI B TPOUECC

obyueHns,

HactaBnvk B papnoif cremeHm o0MamaeT Kak CUCTEMHOCTBIO MbILIIEHHUs, TaKk W JYXOM
TBOPUECTBA, MOOUIIEH, yMEET paloTark B KOMAHIE, KPUTHUECKH MBICIUTh, aHATH3HPOBAThL W
000011aTE OTIBIT, TEHEPHPOBATE HOBOE, YMEET CTABHTE 331a4l ¥ PELIaTh WX, a TaKXKe paboTaTh B
YCJIOBUAX HEONPEAENEHHOCTH U B PAMKAX NPOCKTHOW Hapaiurmbl, [IOMHMO 310ro, HacTaBHUK

obnajnaeT negarori4ecKkoi XapuIMoii.
4. Coacpaxanue Kypea
OcHoBRbIe pasaelbl NPOI'PAMMBI Y4eGHOTO Kypea
1} Beeaenne B 0CHOBLI reOHHMOPMALMOHHBIX CHCTEM H TIPOCTPAHCTBEHHBIX JAITHLIX.

Obyuaromecs IO03HAKOMATCS C  PAIMYHBIME - COBPEMEHHBINMH reoypopMaliOHHEIMHA
cucreMamu. Y3HAIOT, B KaKMX O0NacTAX NMPHMCHSAETICH reorH(pOpMaTUKa, KAKHe 3aJadl MOMET
pelaTh, a TAKOKE KaK 00y9aoUIMEC] MOIYT CaMi HPHMEHATH €& B CBOCH IIOBCEIHEBHOM JKU3HHU.

2) Ypok padoret ¢ TTTOHACC.
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Obyuaromirecs 6a30B0 yCBOST MPUHIAI TIO3ULMOHMpOBans ¢ nomompio THCC. Yauator, kak
MOMHO OpPralH3oRaTh C-60p CIYTHHUKOBBIX J4HHBIX, KaK OH{ PCOCTABIIAKITCE B TEKCTOBOM BHIEC

H KaK HX MOYXHOQ BH3YAIH3NPOBATE.
3) Bribop npoeKTHOro HANIPARICHHS H PACIIpee/IcHUe POTeH.

Beidop npoexTtHOro mHampapieuus. IlocraHoBka 3ajaud. McenemoBaHue npo®neMaTHKH.

[Dianuposanne mpoekTa. Pacnpegenenue poeit.
4) YcrpoiieTBo u 1ipuMeHeHHe GCCIHI0THHKOB,

Obyuwarowmnees no3HakoMarca ¢ ueTopueidl npumenenus BAC. Vinaior o cospemennbix BAC,
KaKue 3a7a4d MOMHO pEmIaTh ¢ HX NOMOUIbI. Y3HAIOT TakkKe OCHOBHOE YCTPOMCTBO

coppemennbix BAC,
5) OciioBBI ¢CBEMKN ¢ 0ECHHIOTHHKOB.

Obyuarouiuecs y3HarOT, Kak co3gaétes noiéTHoe zananue uia BAC. Kak TIPOU3BOJIMTCS 3aAMTYCK
v JaibHeHiuas ¢b€MKa ¢ moMombro BAC, A rakke Kaxue pesybTaThl MOKHO MONYYHTh H Kax

ITO CAENATE (T10Jy4eHUE 0pTOQOTOMNAHA H TPEXMEPHOM MOAEN).
6) Yraydaéunoe nydenne TeXHoI0rHi 66padoTKH reoJaHHBIX.
ABTOMATH3HPOBAHHOC MOJEIMPORAHHE 00BEKTOB MECTHOCTH ¢ TOMOIIEo Agisoft PhotoScan,
7) Coop reogaHHBIX.
A3p0oPOTOCHEMKA, BHITOTHEHHE CLEMKH MECTHOCTH 10 TMOJIETHOMY 3a/(aHuIO.
8) Ob6paboTKa m aHANH3 I'COAAHABIX.
Cosnanne 3D-moaenet.
9) Uzyuenme ycTpoiicTBa 118 HPOTOTHITMPOBAHKA,

O3HakomneHve ¢ yCTpPOMCTBAMM NPOTOTHMUPOBAHMS, TPEAOCTABIEHHEIMH 00y4arInUMCs.
Obyuaroiuuecs y3Ha10T 061IHE IPUHLMITH paGOTE YCTPORCTE, a TAKKE KOI'Aa OHU MPUMEHAROTCS

M 4TO ¢ HX NOMOIIBIO MOKHO HOTYYHTh.
10) HoaroToska AaHHBIX ATA YCTPOHCTRA HPOTOTAIIH POBAHHSL.
[loarotoska 3D-Mopenett, IKCIIOPT JaHIKIX, TOAIOTOBKA 3ATAHUI O [ICYATH.
11) IlpoTorunuposamnue.

[IpruMeHeHne YCTPOUCTB IPOTOTHIIAPOBAHUS (3D-npuHTeD).
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12) IloeTpoeHne NpoCTPANCTREHHBIX CLEIL

Jlononuenne Mojenedt o maHHEIM a3poQOTOCHEMKH C MOMOILBI PYUHOIO MOIENAPOBANUS H

IOATOTOBKE K [1€YATH HA }”CTPOHCTBaX ITPOTOTHIIHDOBAHHA.

13) HoaroToBKa npe3cHTAIMIAL

UsyuenHe ocuoB B moarotoske mpeseHtarpd. CosgaHme npeseHTaumd. IloATOTORKA K

NPECACTABICHHID PEain3CBaHHOTO TTPOTOTHILA.

14) 3ammTa nNpoeKkTOB,

IIpescTaBnenue peann30BaHHOTO IIPOTOTHIIA.

Keiicbl, BXoaAawue
B Nporpammy

Kpatkoe copepaHue

Kedic 1. CospemeHHble
KapTbl, UAK KaK onvcaTe
3emno?

Kelc 3HaROMUT 0BY4aOULMXCA € pasHOBUAHOCTAMM JaHHbIX. Pewwas
3afaqy Kerca, 0Byyaiiecs NPOXOAAT CAeAYIOWME TeMATUKKI KapThl W
OCHOBbI UX GOPMUPOBAHUA; U3YYEHME YCAOBHbIX 3HAKOB M NPUHLMMOB WX
0TOOPaXEeH KA Ha KapTe; CUCTEMBI KOOPAWHAT M NPOEKLMI KapT, UX
CCHOBHbIE XaPaKTEPUCTUKN U BO3MOMHOCTH NMPUMEHEHUA; MacluTab v ap.
BCNOMOraTe/lbHble MHCTPYMEHTE GOPMUPOBAHKA KApThI.

Keiic 2. TnobanbHoe
NO3NUMOHKUpPOBaHUE «Hailaw
ceBa Ha 3emHOM Wape».

HecMOTpA Ha To, 4TO HaBUraTOpPbl Y CNOPTUBHbIE TPEKEPkI CTaAM
HEOTBEM/IEMON YACTLIO HALEN XKU3HU, MEN0 KTO 3HAET NPUHLIAA UX
pabotal. MNpoiiga Keitc, obyvatowmeca yaHaoT npo IOHACC/GPS —
NPUHALMNL! PAaBOThl, UCTOPHUIO, COBPEMEHHBIE CUCTEMbI, TPUMEHEH He.
MpumeHeHWe norrepos. Busyanusauma TEKCTOBbLIX 4aHHbIX HA KapTe,
CozAaHuE KapTbl MHTEHCUBHOCTK.

Keiic 3.1. AapodoTocbémxa.
«flna vero Ha camom gene
HY:KeH BecnuaoTHeli
NeTaTenbHbLIM annapar?s,

Kefic 3.2. MUameHnerne cpegbl
BOKPYI LUKOABI.

OBBEMHBI KEIC, KOTOPbIA NG3BOAUT OBYUAOLUMMCA OCBOUTE NOAHYK)
TeXHONOMMYECKYK) LENOYKY, MCNOAb3YEMYK) KOMMEPUECKMMM
KOMMNaHWAMM. YCTPOIACTBO M NPUHLMIBI GYHKLMOHM poBaHua BI/1A,
OcHoBbl GOTO- ¥ BUALOCHEMKN U NPUHLUMNOB NEPEAaUK UHHOPMALMK C
BMNNA, obpabotra gauubix c BMJA.

flpoagcnxkeHue keica 3.1. OByyalolwmecs, UMea B CBOBM PacnOPAKEHUM
3N1EKTPOHHY 3D-MOo ek WKoALI, NPOACAKAIOT BHOCUTEL M3MEHEHUA B
APQAYKT € Lesbio naroycTpoiictea paioHa. Ofyqaowmeca Npoao KaioT
COBEPLWEHCTBOBATL CBOM HaBbiK 3D-MOAENMPOBAHIUA, 3aBEPILER NPOEKT.
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4.2.4.

MarepransHo-TEXHHYECKIE

YCIOBHS

PCATH3AlMKW  OCHOBIIOH

POTPamMMBI (110 CyTH, OOLEIHHEHUE BCEX PECYPLOB, NPOIUCAHHBIX B Kelicax)

Cnucok obopyroBaHus

Ne n/n

HavmeHosaHKe

KpaTKUE TeXHUUECKME XaPaKTePUCTMHIA

Ea. vam,

o0pazosaresiLHOM

Hon-B0

1

KomnbroTepHblid Knace MKT

1.1.

MY (npuHTEp, CKanep, Konup)

MuHUMaNbHbIe: GopmaT A4, naszepHeii,
u/6,

1.2

HoyTByK HacTaBHMKA ¢
NpeAyCcTaHOBAEHHOK QRepaLHOHHOM
CHETEMOR, ODUCHDIM NPOrPaMMHbIM
obecnevennem

Hoythyk:

NPOW3BOANTENBHOCTE NPoLeccopa (no
Tecty PassMark — CPU BenchMark
http://www.cpubenchmark.net/): ne
meree 2000 eguHuL,

O0bEM OMEepaTMBHON NAaMATH: He MeHee 4
re;

obbém HakenuTena $SD/eMMC: He meHee
128 I6;

MO anA NPOCMOTPA M PEAAKTMPOBAHMA
TEKCTOBbIX AOKYMEHTOB, 31EKTPOHHBIX
Tabnny, M npeaenTaum i
pPacnpoCcTPaHéHHbIX GopmMaTos

(-odt, ,txt, .rtf, .doc, .docx, .ods, xls, xlsx, .
odp, .ppt, .ppix).

WwT.

1.3.

Hoytbyk € npeaycTaHoBAEHHOH
QNERALUOHHOHA CUCTEMON, OPUCHEIM
nperpammueim cbecneyennem

Hoythyk:

He Huwe Intel Pentivm N (Mau Intel
Celeron N), He Huske 1600 My,
1920x1080, 4Gb RAM, 128Gh 55D;
NPOU3BOANTENLHOCTE NPOLECCOPE: He
meHee 2000 egMBuL;

NO anA NPOCMOTRA U PEAAKTUPOBARURA
TEKCTORBIX AOKYMEHTOB, 3/EKTPOHHbIX
TabauL, M npeseHTauni
pacnpocTpaHéHHIX GpopmaTos

(-odt, ,txt, .rtf, .doc, .docx, .ods, xls, xlsx, .
odp, .ppt, .pptx).

wT.

10

1.4,

WMIHTEPaKTUBHEIR KOMNASKE

KOAMHELTBO OAHOBREMEHHbIX KACAHMW H—
He meHee 20.

wT.

YpoK TeXxHonormu

2.1

AgauTtueroe ofopyaosaHue

2.2.

30-obopyaceanue (3D-npuHTep)

MUHHMMANLHbIE:

TAN NpuATEpa: FDM;

matepuan: PLA;

pabounid CToN: € NoAGrPesoMm;

paboyan oBracts (XYZ): o1 180x180x180
MM,

CKOPOCTE NeYaT¥: He meHee 150 mm/cek;
MUHUMANBHEA TONIUMKHA c10a: He Hoaee
15 mkm;

Gopmart daiinos (ocHoBHbIg): STL, OBJ;
3AKPLITBIA KOPNYC: HAAWYME,

LT,
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2.3. MAacTuK gAA 3D-NpHUHTepa ToAWwrHa NAACTHKOBOW HUTH: 1,75 mm; wr.
matepuan: PLA;
BEC KaTywKn: He meHee 750 rp. 15
2.4, No ana 3D-moaenMpoBaHMA O6nauHblid MHCTpYmeHT CANP/ACYT,
OXBaTLIBAKOLMIA Beck Nnpouece paboTs: ¢
M3LENUAMA — OT NPOEKTHPOBAHKA A0
M3TOTOBABHKA,
AonoanutensHoe obopyaosadme
OBuwee pa3peweHue He meree 2160x1200
(1080x1200 AnA KAKALOIO rNasa), yron
o63opa He meHee 110;
. HanWYMe KOHTPOANEPos — 2 WT,;
2.5 Wnem BlpTyanbHOK peanbHOCTH KOMMNEKT 1
HalWune BHeWHKX AaTYMKOE — 2 WT.;
pa3bém ONA NOAKAKUEHWA HAYWHKWKOBE:
Hann4ue;
BCTPOBHHEA Kamepa: Haslnume.
ltaTue ana KpenneHus BasoBsix KomnAaeKT 13 AByX WTaTUEOB, KOMIMABK 1
2.6, CTaHUMMA COBMECTUMOCTD CO WWAEMOM BUPTYANbHON | T
peansHocT, n.2.3.1.
KoaudecTeo agep Npoueccopa - He meHee
A
TaKTOBAR HACTOTA NPOUECCOPa - HE MeHee
27 2500 MTy,
BuaeckapTa - He HukKe Nvidia GTX 1060, &
F6 BUARONAMATL
Obbem ONepaTHBHOW NAMATH - HE MeHee 8
Hoytbyk ¢ OC ana VR-wnema r6. wr. 1
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2.8.

MHOronoAL30BaTeAbLCHAA CHCTEMA
BHPTYaAbHON PEAABHOCTH C B-
KOORAdWUHATHbLIM OTCNEMMHMBAHKMEM
NONOHEHMA NOALI0BATENCHA

TpebBOBIHWA K CHCTEME BUPTYaNLHOM
PEeanbHOCTA:

NOALEPR!KA MOBHABHBIX WASMOB
BMPTYa/ILHOH PeasisHOCTH NO&
ynpasnedvem OC Android;

noAAepHKa yNpasAfIoLLMX KOHTPOANEPoS
C BO3MOMHOCTEIQ B-KOOPAMHATHOrO
OTCNEIKUBAHWA MNANOMEHUSA B
NPOCTRAHCTBE;

TEXHOAOTMA NOAHON KOMNEHCAWWA nara
{anti-latency): nsoBpaskeHue QonKHO
8LIBOAWTLLA /A TOYEK, B KOTOPbIX
OKAMMYTCA NEBLIA W NPaBbild rnasa
NoAb30BATENA YEpes BpemA, KoTopoe
AGMKHC MPOWTH € MOMEHTS HaYana
onpeseneHnd MecToroNOKEHUS 1133
NOAL30BATENA A0 MOMEHTE OKOHYaHWA
BLIBOAA M300pAMEHHA.;

NAGWaAa6 OTCAEMWBAHWA NoAb3CBaTenel
— He MmeHee 16 KB. m;

HOAWYECTBo NONbL3CBaTeneiR — He meHee 3

qen.

TpeboBaHWA K CUCTEME OTCAEMMBAHMA
NOAOMEHWA NOAb3OBATENEH {TpeKkuHra):
TUMN CMCTEMbI OTCAEMHMBAHKWA; b-
KOORAMHATHAA CULTEMA OTCASHUBAHKA;
oBWWii BeC OAHOTO YCTPOWCTEA TPEKMHIE
— He Gonee 20T;

TEXHONOMMA: ONTUKO-WHEPLUHAALHLIRA
TPEKHHT, AKTMBHLIE MAPKepRsI,
paboTalwme B MHOPAKPACHOM
AvanasoHe,;

yron 0620pa ONTUYECKORA CUCTEMb] — He
meHee 230 rpagycos;

BREMA OTKAMKA CUCTEMBI TREKUHIa — He
Bonee 2 mc;

pasmellgeHle CeHCOpOoB: Ha obberTe
OTCAEKHBAHWA;

CEHCOPbI, MCNONB3YEMbIE ANA
OTCAEHMBAHWA WAEMOB BURTYaNEHOH
PE3NBEHOCTH U AAA OTCASMUBAHUA
ABVAHEHWHA PYK NONb30BATENRH, A0MHKHEI
BbITE MABHTUYHBIMU W
B3aMMO3amMEHREMbBIMM;

pasmelleHHe aKTUBHBIX MARKepos:
HanonbHoe,

BCE KOMMNOHEHTL! CUCTEMbI TREKWUHIA
AOMHHBI MOHTMPOBATLCA Ha noA, bea
HeobXoaNMOCTI
NOTOAQYHOTO/HACTEHHOTD MOHTAMa;
Ha/MYUe CEHCOPOB B COCTABE 8AMHOro
YCTPOWCTBA TREKMHIA: aKCeNepoOMETR,
FPOCKON, ONTHYECKUIA CeHCop;

4acToTa QTCAENHBEHMA NONGHKEH KA
noAL3oBaTenA;

- BKCENEPOMETR: He meHee 2000
BuiBopor/c;

- TUPOCKOMN: He meree 2000 BuIBopok/c;

Komna.
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- ONTUYECKUH CRHCOP: He MeHee B0
BbIGOPOK/C;

NOMPELHOCTE OTCACHHBAHHA NOAMMEHUS
nonL308aTenA B NPOCTPAHCTEE Ha
naowaan 6 mx 6 m — He Boaee 10 mm;
MWUHWMENBEHOE KOAWYECTBO
noAb30BaTeNEH, NOAAEPMNBASMDE
CUCTEMOM TPEKMHIa, HE MeHee 3 ven.

TpeboBaHWA K NOKa3aTeAAM XPAHEHUS,
TPAHCNOPTUPOBKKM M HAacTPOMKK:

BPemMA NOAHOMo PaspepThiBaHWA 1
HaCTPOMKKM CUCTEMBI ANA NACLLAAM
oTCASHMBAHUA 16 KB. m —He Gonee 90
MUH;

HeobBXoAWMOCTL KanMBPOBKK B NpoLecce
FKCNAYATAUWKM — OTCYTCTBYET;
Temnepartypa xpaHenua: -30°C .. + 50°C.

TpeboeaHua K cnocobam yrnpasaeHis
WHTEPAKTUEHBIMW MOLEAAMM

NoA4epHKa 6-KeOPAMHATHOrD
OTCNEMUBAHMA NONCHKEHUA YNPABNAKGWMX
YCTPCHCTB B NPOCTRAHCTRE.

TpeboBaHWa K NpOrpamMmHoMy
obecneveHunio:

NoAAepHKE CUCTEMOR TPEeRNHTa
onepauMoHHbIX cucTem: Windows,
Android;

npesocTaBneHne HeorpaHMYeHHoM no
BpeMeHW UCNONB3IOBEHUA NPOCTON
{HEUCHMOYNTEABHOM) NMUEH3KUYK Ha
KOMMEPHECKOE UCMONB30BAHKWE
NporgammHore ofecnadyenua cucTemel
TREKKUHTA H3 0AMH Waem ¢ OC Android
(BeccpoyHan AMULeHINA) — 3 wr.

Obwwe Tpebosayma:

Haau4Me MOBUABHbIX WAEMOB
BMPTYanbHOH peantHocTh Oculus Go wam
axanor — 3 wr.;

HanuyMe HOMNAKTA NPOBOAOE U
33apALHLIX YCTPOACTB AnR BecnepebaiiHol
paboTel,

28.

PoTorpammertpryeckoe NO

NC ana o6paboTkn U3ohpaskeHui 1
onpeaeneHua Gopmbl, pasmepos,
MOAOMEHNA N MHbIX X3DAKTEPUCTHUK
OBBEKTOB Ha NAOCKOCTH MAK B
NpPOCTRAHCTRE,

T,

2.10.

Ksagpokontep Mavic Air

KomnaxTHelii KBaapokonTep ¢
TPEXCCeBbIM CTabnnnsaTopom, Kamepod
4K, MaKCUmManbHOA AanLHOCTEIO Nepegaym
HE MEeHee & Km.

wT.
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KBagpokontep C KAMEpPON, BeC He Honee
100 r B cGope ¢ Nponeanepom U Kamepon;
2.11. OnNTUYecKkut aaTinK onpeaeneHma
no3vUuu — Hanauuue;

BO3IMOMHOCTb Y4ANEHHOTO

Keanpokontep DJI Tello nporpamMmmMpoBaHNA — HAANYKE, wr.

3 | MeguazoHa

3.1 | ®orTcannapar ¢ cbbekTBOM Konn4ecTeo 3PPerTHBHbIX NHKCENEd — He wr.
meHee 20 mAn.
3.2 | Buaeckamepa Mnanwer (ans obecnedeHua .
COBMECTUMOCTW € N 2.3.6) C NPUMEPHbIMK
XAPAKTEPHCTUKAMM:

AnargHans/paspeweHue: He meHee
2048x1536 nukcenei;

AWaroHaNb 3KpaHa: He meHee 9.7";
BCTROEHHAA NamAaTs (ROM): He meHee 32
I'G;

paspellenne QOTOKaMepbl: He MeHee 8
Mn;

gec: He Bonee 510 r;

BblcoTa: He Bonee 250 mm.

3.3 | KapTa namAaty anA OHBEM namatTh — He meHee 64 16, knace wr,
poTOoannapara/Buasckamepsl He HWe 10.
34 | Wratne MakcumaneHas Harpyska: He Gonee 5 Kr; i)
MaKCMMaNbHaA BbiCOT3 CHEMKMW: HE MEHER
148 cm

4.2.5. UndpopManmONiO-METONIMUECKME YCIIOBUS  PEalli3aluud  OCHOBHOH 0Bpa3oBaTelbHON
MpOrpaMMBl OCHOBHOIO 0611ero 00pasosasua (CMHCOK BHEIIHUX METOi. MATEpPUATOB) (CCHLLTKHU

Ha JION. MATEPHUATR] — [IPOMHMCHIBACM B KEHCaX)
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Kanennapho-temarinueckoe nnanuposanue Ha 2021-2022 yuebHblit rof

Ne

n'n

Jlata

I1

®opma
3aHATHA

Kon-so
JacoB

Tewma zaugatus

dopma
KOHTPOJIS

13

Baok 1

JI/TIP

3HAKOMCTRO. TexHuka
OezonacHocTi. Broaroe 3aHATHe
(Menss mup+).

Becena

JITIP

Heo0xoaumMocTh KapTbl B
COBPEMEHHOM MHpeE. Ciepsr
NPUMEHEHHS,

UCIIONIL30BAHKA KapT.

NEPCIICKTHEBT

Becena

JVITP

BeKkTOpHbIe [aHHBIe Ha KapTax.
3uakoMcreo ¢ BeO-IT'UC. IlBer kak
aTpuOyT KapTel. 3HAKOMCTBO C
KapTrorpaduuecKuMuU OHNakn-
CepBUCAMH.

becena

JVIIP

Cret # 1BeT. Pone ueera Ha xapre.
Kaxk zactaBurh IBCT paotate Ha
ceds?

Becena

JI/TIP

Cosnavue H
coOCTBEeHHOR KapThbl

myOIHKaIHs

JeMoncTpanus
pelilenus kekea

J/TIP

CucreMnr rnodansHoro
NO3HIIUOHHPOBAHHSI.

becena
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J/TTP

[TpumMeneHue  CIIYTHHKOB — ang
NO3ULNOHHUPOBAHHA.

JeMmoHcTpauus
peleHn Kefca

16

buok 2

JVITP

Hcropus (otorpaduu.
Qotorpadus Kak crnocod H3yderwus
OKPYXKAFOLIETO MHPa.

Becena

Jurp

Xapaktepuciuka GoToanmapartos.
[fonyyeHnue Ka4eCTBCHHOTO

(hoTocHUMEKA.

Becena

H/ITP

Coznanue cheprueckux MmaHopam.
OcHosuble nouaTug. Hecdbxonumoe
obopynopanme. TeXHHUKE CBEMKH
ceputeckux MaHOPaM pasznuuHOl
annapatypoi.

becena

11

JI/TIP

CozgaHne cepuvcCKUX NaHopaM,
Cruska nomydeHHbIx doTtorpaduil.
Koppeknusa n peTylib naHopam,

TecTupoBanue

12

J/I1P

QoTorpaMMeTpHa U €€ BIUSHHE Ha
COBPEMEHHBIA MHP.

becena
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13 JI/TIP 1 Cuenapuu cvemku 00BeKTOB Juia | Becena
TOCNIEOYOEro MOCTPOSHHA HX B
TPEXMEPHOM BHIE.
14 JITIP 1 IpuHiun noctpoeHus | becena
TPEXMEPHOTO  H300paxkeHus  Ha
KOMITbIOTEpE. Pabota B
(poTorpammeTpuveckom  I10 -
Agisoft Metashape WIIH
AHAOTUHHOM. ObpaboTka
OTCHATOIC MaTepHaia.
16 Brok 3
15 JVTIP 1 becinnotHuk B reouxdopmatuke. | becena
YCTpOHCTBO ¥ MPUMEHEHHE APOHA.
16 JI/ITP 1 Texrnueckue ocobennoctn BIIMA, | Becena
17 JVITP 2 ITunetuposanue BITJIA. Tectuposarie
18 J/TIP 1 Hcnonnzopanme decnunoTHuka ans | JemoncTpaius
ChEMKH MECTHOCTH. pelueHns Kejica
23 baok 4
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19

JIITP

Bosuukarome npodbneMel  IIPH
cozganun 3D-moperneil. Crnocodwl
pelaKTHPOBaHHA TPeXMEPHBIX

MOICHEeH.

becena

20

JITIP

TexHonorvu  OpPOTOTUNHPOBAIHSL.
Yerpoifictea  Ans BOCCO3MAMS
TpeXMepHBIX MojencH. Padota c
3D-1punTEpOM.

becena

21

JUIIP

Puzuueckne H XUMHYECKHE
CBOHCcTBA TimacTHka jaag 3D-
npunTepa. [leuats  TpéxmepHoii
MOJIENH IHKOJIBL

TecTuporanue

22

JITIP

Padora B 1[I0 gnga  pydHoro
TPEeXMEPHOIO MOJSAUPOBANKI —
ScetchUP wH aHaIorugaoM.

becena

23

JUIIP

OKCIOPTHPOBAHKE TPEXMEPIBIX
thaiiaos. FIpoekruposaine
coOCTBEHHOH CLEHEI,

Becena

24

JUIIP

ITeyate Mopenu una 3D-npuHTCpC.
Odopmnenue TPEXMEpHOMH
BCINCCTREHHCOH MOJENHN.

Becena

25

ITpP

IloaroToBKa 3alliMTH MPOEKTA.
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26 [P 3ammnTa MpoeKToB. HemoHCcTpauus
pelieHRA
Kelcos
27 JI/TIP 3aKIrO4UTENBHOE 3aHATHE.
[oasegerue  uroroe  paboThl
[tnanst no gopaboTke.
BCEro
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