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IosicHUTEILHAA 3aANMMCKA

AKTYaJIbHOCTb: CEroJiHSI T€OMH(POPMAIIMOHHBIE TEXHOJOTUU CTAU HEOThEMJIEMOU YacThIO
Haled >KU3HM, JIIOOOW COBPEMEHHBIH YEJIOBEK IIOJIb3YeTCSl HABUTAIMOHHBIMH CEpBUCAMH,
MIPWIOKCHHUSIMU JIJIST MOHUTOPUHTA OOIIECTBEHHOTO TPAHCIIOPTa U MHOTHMH JIPYTHUMH CEPBUCAMH,
CBS3aHHBIMU C KapTaMU. OTH TEXHOJOTHUU HCIIONB3YIOTCS B COBEPIICHHO PA3IMYHBIX cdepax,
HAYMHAs OT PearupOBaHMsI IPH YPE3BBIYANHBIX CUTYAIMsIX M 3aKaHYMBas MapKeTHHroM. Kypc

«['eonHpopMaMOHHBIE  TEXHOJOTHHM»  IMO3BOJISIET chopMupoBaTh y oOOydaromuxcs
YCTOWYUBYIO CBSI3b MEXKIY WH(MOPMAIMOHHBIM W TEXHOJIOTMYECKHM HAIPABJICHUSIMH Ha OCHOBE
pEaNbHBIX TMPOCTPAHCTBEHHBIX [AHHBIX, TaKMX Kak a’poOoTOChEMKA, KOCMHUYECKash ChEMKA,
BEKTOPHBIC KAapThl U JAp. DTO IMO3BOJHUT OOYYAIONIUMCS TONYYHTh 3HAHUS IO HCIIOJIb30BaHUIO
reonH()OPMAITMOHHBIX MHCTPYMEHTOB U MPOCTPAHCTBEHHBIX JAHHBIX U1 MMOHUMAHUS U M3yYCHUS
OCHOB YyCTpPOMCTBa OKpYXKAIOIIETO MHpa M TNPUPOIHBIX siBIeHUH. OOydarommecss CMOTYT
peaM30BBIBATh KOMaH/HBIC TPOCKTHI B cdepe HCCISAOBaHUS OKPYKAIOMIETO MHpa, HA4YaTh
WCIIOJIb30BaTh B TIOBCEAHCBHOW JKM3HM HABUTAIIMOHHBIC CEPBHUCHl, KOCMHYECKHE CHUMKH,
AJNIEKTPOHHBIE KapThl, coOMpaTh NaHHbIE 00 OOBEKTaX Ha MECTHOCTH, c037aBaTh 3D-00BEKTHI
MECTHOCTH (KaK OTJEJIbHbBIC 3[JaHUsl, TAK U IIeJIbIe TOPO/ia) U MHOTOE JIPYTOe€.

KJIaCCH(l)I/IKaIII/Iﬂ nporpamMmmabl: TCXHUYCCKasd.

HanpaBiieHHocTh  00pa3oBaTe/ibHOW  NpoOrpamMMmbl:  o0pas3oBarenbHas  Iporpamma
«l'eonHpOpMalIMOHHBIE  TEXHOJOTUM»  SBIsIeTCsT  00IeoOpa3oBaTeNbHOW  MPOrpaMMoON IO
npeaMeTHON o0nacTu « TeXHOTOTHs.

@OYHKUMOHAIbHOE MPeIHA3HAYeHHEe MPOTrPaMMBbI: TPOEKTHASL.

dopma opraHu3alMM: rPyIINoOBasl.

AKTYaJIbHOCTh H OTJIMYHTEJIbHbIE 0COO0CHHOCTH MPOrPaMMbI

HoBusna mnporpaMMbl 3akiaro4aeTcsi B CO3JaHMHM YHHKAIbHOW 00pa30BaTEIbHOW CpEIbI,
dbopMupyromIel MPOEKTHOE MBIIIJICHUE 00YYaIomUXCcsl 3a CYET TPAHCISIIUK MPOEKTHOTO criocoda
NESTEIbHOCTH B PAMKaX PEUICHUS] KOHKPETHBIX MPOOJIEMHBIX CUTYAaIHi.

AKTyanbHOCTh IPOrpaMMBbI 00YCJIOBIIEHA TEM, UTO paboTa HaJl 3a7ja4aMU B paMKaX MPOEKTHOM
JEeSTENBHOCTU (DOPMHUPYET HOBBIN TUITOTHOILLIEHUSI B paMKaX CHCTEMbI «IIpUpoAa — OOLIECTBO —
YeJI0BEK

— TEXHOJOTHUM», ONPEACIAIONi 0053aTeIbHOCTh HKOJIOTUYECKOW HOPMHUPOBKHU TIPHU
OpraHu3aluy JII000H AESITeTbHOCTH, YTO SIBJISETCS MEPBBIM 1IAroM K (POPMHPOBAHUIO «IIOKOJICHHUS
Pa3BUTHSD, SBJISIOLIETOCS TPEHIOM Pa3BUTHUSI COBPEMEHHOTO OOIIECTBA.

[Iporpamma npeanosnaraer GopMUpOBaHKUE Y 00yUarOIINXCS NMPEACTABICHUNA O TEHACHIIMIX B
pa3BUTUH TeXHUYECKOW cdepbl. HOBBIN TEXHO-POMBIIIIEHHBIN YKIIAJ HE MOXKET ObITh MOJIOKEH B
¢opmaT oOuiecTBa pa3BUTUS TOJIBKO HAa OCHOBAHMM HOBM3HBI (PU3NYECKUX MPUHIUIIOB, HOBBIX
TEXHUYECKUX PELIEHUN U KJIACTEPHBIX CXEM B3aUMOJCHCTBUS Ha MOCTUHIYCTPUAIBHOM 3Tarie
pa3BUTHs coLMyMa, a UJEs pa3BUTUS OOLIECTBA HEMPETIOKHO BKIIOYAET B CceOS TEHICHIUIO K
OOpETeHHIO COHAMNPABIEHHOCTH AaHTPONOTEHHBIX (PAKTOPOB, 3aKOHOB pa3BUTHS Ouocdepbl u
KYJbTYPHOTO pPa3BUTHS.

[legaroruueckas 11e1ecoo0pazHOCTb 3TOIM MPOrpaMMBbI 3aKITIOYAETCS B TOM, YTO OHA SIBJISIETCS
LEJI0CTHOM M HENPEPBHIBHOW B TEUEHHUE BCETO Mpoliecca 00yUEHHs U MO3BOJIsIET 00ydaroIeMycs mar
3a I1aroM pacKphIBaTh B ce0e TBOPUECKHUE BO3MOXHOCTH U CAaMOPEATU30BBIBATHCS B COBPEMEHHOM
Mupe. B mpoliecce u3ydeHHs OKpYyKarolIero Mupa oOydaroluecs MOoJydaT JIONOJHUTEIbHOE
oOpa3oBaHue B 001acT MHPOPMATUKHU, Teorpaduu, MaTeMaTUKHU U (PU3UKH.



OTnuuuTenbHOM  OCOOEHHOCTHIO  JAHHOM  MPOTpaMMbl  OT YK€ CYIIECTBYIOLIUX
o0pa3oBaTebHBIX MPOrpaMM SIBJISETCS €€ HaIpaBJIEHHOCTh HA pa3BUTHE OOYyYalolIMXCs B
MIPOEKTHOM JeATeNbHOCTH coBpemMeHHbiMU MetoaukamMu TPU3 u SCRUM ¢ nomomibsro
COBPEMEHHBIX TEXHOJIOTMI U 000pY10BaHUS.

Bo3pact o0yuarommxcsi: oOyqaromuecs 13-17 ner.

Cpoku peaausanmuu nporpamMmmali: 68 4acos.
HanosansiemocTh rpynm: 15 denoBex.
PesxuM 3aHATHM: 110 2 aKaJeMUYECKUX Yaca B HEEIIO.

DopMbI 3aHATHH:

. paboTa Haj peneHneM KeicoB;

. 1ab0paTOpPHO-TIpaKTUYECKUE padOTHI;
. JIEKIIUU;

. MacTep-KJIacChl;

. 3aHSTHUSI-COPEBHOBAHMUS;

. 9KCKYpCHH;

. MIPOEKTHBIE CECCHUMU.

MeToabl, HcnOb3yeMble HA 3aHATHAX:

® mnpakTuyeckue (yrnpaxHeHHs, 3a/1a4n);

® cioBecHBIE (paccka3, Oecena, MHCTPYKTaX, YTCHUE CIIPABOYHONIIUTEPATYPhI);

®  HarisaHbe (IEMOHCTpAIMs MyJIbTUMEAUMHBIX Mpe3eHTalui, pororpadun);

* mpobieMHbIe (METOIBI MPOOIEMHOTO U3JI0KEHNUS) —O00y4aronUMcs 1aéTcs YacTh
TOTOBOT'O 3HAHUS;

IBPUCTHYECKHE (YACTUYHO-TIOUCKOBbBIE) — O0YUaIOIUMCATPEI0CTABIIAECTCA OObIIas
BO3MO’KHOCTbh BEIOOpA BapUAHTOB;

HCCIIEJIOBATEIHCKIE — OOYYaIOIIUECs] CAaMU OTKPBIBAIOT UUCCIEAYIOT 3HAHMS,
WTIOCTPATUBHO-00BSCHUTENBHBIE;

PENpPOYKTUBHBIE,

KOHKpETHbIE ¥  a0OCTpakTHBIC, CHUHTE3 W aHajdu3, CpaBHEHHUE, O00OOIICHME,
abcTparupoBaHue, KiaccuuKaius, CUCTeMaTU3alus, T. €. METO/Ibl KaK MbICIUTEIbHbIE
oTeparuy;

®  HWHIYKTHBHBIE, JICTyKTUBHBIC.

Hesan u 3a1a4u peaju3anuu OCHOBHON 00pa30BaTe/IbHOMNIPOrpaMMbI OCHOBHOTO
o0uiero odopazoBaHusi

Heab: BoBieUeHHE OOYYAIOUIMXCS B MPOEKTHYIO AEATEIBHOCTh,pa3paboTKa HAyIHO-
HCCIIEN0BATEIBCKUX U MHKEHEPHBIX ITPOCKTOB.

3anaum:

oOyyaromue:

o NpUOOpEeTeHHe W YIIIyOJIeHWe 3HAHWA OCHOB TIPOSKTHPOBAHUS W yIPABICHUS
MIPOEKTaMHU;

o 03HAKOMJICHHE C METOJIaMH U mpuémMamu cOopa U aHanuza nHGOpMaIuu;

o oOydeHHE TPOBEJACHUIO  MCCIICIOBAaHWM, TMPE3CHTAMA U  MEKIPEIMETHON
MMO3ULMOHHOW KOMMYHUKALUY;

J oOydeHne paboTe Ha CIIeIUATU3UPOBAHHOM 000PY/I0BAaHUHU U B TPOTPAMMHBIX Cpe/iax;

o 3HAKOMCTBO C XapJ-KOMIMETCHIHSIMH (T€OMH(OPMAIIMOHHBIMH), TTO3BOJISIOIIUMU

MPUMEHATHh TEOPETUUECKHUE 3HAHUS HA TPAKTUKE BCOOTBETCTBUU C COBPEMEHHBIM YPOBHEM Pa3BUTHS
TEXHOJIOTUH.



Pa3BHUBAOIINC:

J (GopMupOBaHHE HHTEpPECA K OCHOBAM M300pETaTEeNbCKOMAEATEIEHOCTH;

J pa3BUTHE TBOPUYECKHUX CIIOCOOHOCTEN M KPEATUBHOI'O MBIIIJICHUS;

o npuobpeTenne onbita ucnoias3oBanus TPU3 npu popmupoBannu coOCTBEHHBIX HUICH
Y PEIICHUM;

. dbopMupoBaHNEe TOHMMAHUS TPSIMONW M OOpPAaTHOW CBSI3UM MPOEKTa M CPEAbl €ro

pcain3anvu, 3aJI0)KCHUC OCHOB counaanoﬁ 1 DKOJIOTHYECKOM OTBE€TCTBCHHOCTU;

. pa3BUTHE TECONMPOCTPAHCTBEHHOTO MBINUICHUS; Pa3BUTHE  COPT-KOMICTCHITHH,
HEOOXONUMBIX JUIsl YCHEIIHOW paloThl BHE 3aBUCHUMOCTHM OT BbIOpaHHOM mpodeccuu.
BOCIIUTATEIIbHbBIE:

. (dbopMHpoBaHUE POESKTHOTO MUPOBO33PEHUS K TBOPUECKOTO MBILIUICHHUS;

. (dbopMupoBaHHE MHUPOBO33PEHUS, MO KOMIUIEKCHOW OILIEHKE, OKpY>KaoLero MHupa,
HaIlpaBJICHHON Ha €ro MO3UTUBHOE U3MEHEHUE;

J BOCIIMTAHUE COOCTBEHHON IO3MLMK IO OTHOUICHHIO K JAESITEIbHOCTH M YyMEHHE
COIOCTABJIATh €€ C IPYTUMU MO3UIUSAMU BKOHCTPYKTUBHOM JIUAJIOTE;

. BOCITUTaHUE KYJIbTYpPbl pa0OTHI B KOMaH]IE.

I[puHuMnb ¥ MOAX0AbI K (POPMUPOBAHUIO 00PA30BATEILHOIIIPOrPAMMBbI OCHOBHOIO
o01ero odopasoBanmsi

IIporpamma peanm3yercsi:

o B HENPEPHIBHO-0OPA30BATEIbHON  JEATEIBHOCTH, COBMECTHOM JEATENbHOCTH,
OCYILIECTBIIIEMOM B XOJI€ PEKUMHBIX MOMEHTOB, Tl OOyYaroOIIHICS OCBAaMBaeT, 3aKpeIvisieT U
anpoOupyeT MOoJyYeHHbIE YMEHUS;

J B CAMOCTOSITEIILHOM JIESITEIbHOCTH 00YUaIOIInXCsl, TIe00yJatouiicss MOKET BRIOPATh
NEATENBHOCTD 110 MHTEpECaM, B3aUMOJICMCTBOBATh CO CBEPCTHUKAMU HA PABHOIPABHBIX MO3ULUSX,
peraTh TpoOJIEeMHBIE CUTYAIUH U JIP.;

o BO B3aMMOJICICTBUU C CEMbSIMU JIETEM.

HporpaMMa MOKCT KOPPCKTHUPOBATLCA B CBA3HU C UBMCHCHUSMU

. HOPMAaTUBHO-TIPaBOBOM 0a3bl IOMIKOJIHFHOTO O0Opa30BaHMS;
. BUJIOBOM CTPYKTYpPBI TPYIII;
. 00pa30BaTEIBHOIO 3aMpoca POAUTENCH.

IMoxxoabl K (pOPMHUPOBAHUIO IPOTPAMMBI:

. JInuHOCTHO-OpHUEeHTUPOBaHHbIN. OpraHu3anus o0pa3oBaTeIbHOIONpoIEecca ¢ y4ETOM
IJIaBHOTO Kputepus 3()(HEeKTUBHOCTH 00ydYarolerocs — €ro JMYHOCTH. MeXaHu3M — CO3JlaHue
YCIIOBUM Al Pa3BUTHA JHYHOCTH HAa OCHOBE H3YyYEHHUS CIOCOOHOCTEH O00yd4aromerocs, ero
WHTEPECOB, CKIIOHHOCTEHN.

J HesrenbHOCTHBIN. OpraHnu3anus AeaTeIbHOCTH B 0011IeM KOHTEKCTE00pa30BaTeIbHOTO
nporecca.

J Lennoctapiid. Opranusanysi pa3BUTUS U BOCIHUTAHUS HA OCHOBE OOIIEYEIOBEUECKUX
LIEHHOCTEH, a TAKXKE I TUYECKUX, HDABCTBEHHBIXH T. [I.

o KomnerentHoCcTHBINH. DOpMHpPOBaHHWE TOTOBHOCTH OOYYAIOIIMXCS CaMOCTOSTENIBHO
NEHNCTBOBATH B XOJI€ PEIICHUSI AKTyaJIbHBIX 3a]1a4.

o CucremHbplil. MeTo10/I0TMUECKOE  HANpaBIEHWE, B OCHOBE KOTOPOIO JIEKUT

paccMOTpeHue 00y4aroIerocs Kak 1[eJIOCTHOTO MHOKECTBA 3JIEMEHTOB U3 OTHOLICHUN U Pa3INYHbIX
CBSA3EU MEXKIy HUMH.

o Huanornueckuii. Opranuzaiusi mporecca ¢ yuy€ToM MPUHIUIA AHAora, CyOBeKT-
CyOBEKTHBIX OTHOIIIECHUH.
o [IpoGnemubiii. @opMUPOBAHKE MPOTPAMMBI C TTO3UIUN KOMIUIEKCHOTO U MOJIYJIBHOTO

MpeACTaBiIeHUs €€ CTPYKTYpPhl KaK CHUCTEMbI MOANPOrpamMM IO 00pa3oBaTEIbHBIM O00JIACTSIM U



JETCKUMBUAAM JESTEIbHOCTH, CIIOCOOCTBYIOIIUM LIEJIEBBIM OPUEHTHPAM Pa3BUTHS.
o Kyneryponmornueckuii.  Opranusamuss — mpouecca € yd4€ToM — ITOTEHLHMAa
KyJIBTYpOCOOOPa3HOro COEPKaHus JOIIKOILHOr000pa30BaHusl.

Ilnannpyembie pe3yJibTaThl OCBOCHHUS 00y4alONIUMKUCH OCHOBHOI 00pa3oBaTe/IbHOM
MPOrpamMMbl OCHOBHOTI'0 00111eroo0pa3oBaHust

OO01mue nos1oKeHUs1

[Iporpamma na€r oOy4aromIMMCST BO3MOXKHOCTb MOTPY3UThCS BO BCE MHOroobpasue
MPOCTPAHCTBEHHBIX (TeoMH()OPMALMOHHBIX) TexHOJOorHi. [IporpamMma 3HakKOMUT 00ydYarOMUXCS C
reorH()OPMAIIMOHHBIMU CUCTEMaMHU M C Pa3WYHBIMU BHJIAMU T'€OJIAHHBIX, TMO3BOJISIET MOJIYYUTH
0a30Bble KOMIETEHIIMM 1O cOOpY JaHHBIX U OCBOMUTH NEPBUYHBIE HABBIKM PalOOTHI C JAaHHBIMHU.
[Tony4yeHHbIE KOMIIETEHUMH W 3HAHMS TO3BOJIAT OOYYAIOLIUMMCSl MPUMEHUTh UX MOYTH B JIFOOOM
HaMpaBJICHUH COBPEMEHHOT0 prIHKa. OCBOMB MporpaMmy, 0Oydaroliecst CMOTyT BbIOpaTh HanboJee
MHTEPECHYIO JUIsSl HUX TEXHOJIOTUYECKYIO HAMIPABICHHOCTh, KOTOPOW OHM OyIyT 00y4yaThCsl B paMKax
yIIyOJaE€HHOTrO MOTYJIS.

[Iporpamma 3aTtparuBaeT Takue TeMbl, Kak: «OCHOBBI PabOTHI C MPOCTPAHCTBEHHBIMU
TAHHBIMI», « OpUEHTUPOBAHUE HA MECTHOCTHUY,

«OcHoBBI  poTtorpadun», «CaMOCTOSATENBHBIM cOOp JaHHBIX», «3D- MoaenupoBaHUE
MECTHOCTHU U 00BEKTOB MECTHOCTHY,

«I["'eonndopmarnmonnsie cucremsl (I IC)», «Busyanusanus u npeacTaBieHue pe3yibTaToOBy.

B ocHoBe paspaboTaHHOW TIporpaMMbl JIEKUT METOJUYECKH HHCTPyMEHTapHUi
¢benepanpHOro ThtoTOpa brictpoBa AnToHa FOpheBnya «CeTh 1eTckux TexHonapkoB “KBanropuym”.
BBoaHBII MOy IBY.

[Iporpamma opHeHTHpOBaHA Ha JOMOJHUTEIBHOE 0Opa3oBaHUE OOYYAIOIIUXCS HIKOJIBEHOTO
BO3pacTa 7 Kiacca.

MaxkcumanbHOe KOJIMYECTBO 00yUaroumxcs B rpymnme — 154denoBex.

CTpyKTypa INIaHUPYEMBIX Pe3yJIbTATOB

[Inanupyemele pe3yabpTaThl ONUPAKOTCS HA BEAYIIWE LEJIEBbIE YCTAHOBKH, OTpaXkKarolIe
OCHOBHOM, CYIIHOCTHBIM BKJaJ KaXJOW HM3y4aeMOM IpPOrpaMMbl B DPa3BUTHE JINYHOCTH,
00y4JaroIIuXCsl, UX CIIOCOOHOCTEH.

B cTpykType niaHupyeMsIX pe3yJIbTaTOB BBIACIAIOTCS CIEAYOIUETPYIIIIbL:

1. JInuHOCTHBIE pE3yJIbTaThl OCBOEHUS OCHOBHOM 00pa30BaTEIbHOM IMPOrpaMMbl
IIPE/ICTABIIEHBI B COOTBETCTBUU C TPYIIION JIMYHOCTHBIX PE3YJIbTaTOB.
2. MertanpenMeTHbie pe3yabTaThl OCBOCHHMSI OCHOBHOM 0O0pa30BaTEIbHOM MPOTPaMMBI

MIPe/ICTaBJIEHbl B COOTBETCTBUU C MOATPYNIIAMH YHUBEPCAIbHBIX YUEOHBIX JIEHCTBUM.

3. [IpenmeTHble pe3ynbTaTbl OCBOEHHSI OCHOBHOM 00pa3oBAaTENbHOM IMPOrpamMMmbl
IIPEJCTABIIEHBI B COOTBETCTBUHM C IPYNIIaMUPE3yJIbTATOB yU€OHOIO IIPEMETA.

JInuHOCTHBIE pe3yIbTaThI
[Tporpammubie TpeOOBaHUS K YPOBHIO BOCITUTAHHOCTH (JINYHOCTHBIE PE3YJIbTATHI):

. c(OPMUPOBAHHOCTh  BHYTPEHHEH  MO3UIMHM  OOYyYaloIIerocs, 3MOIMOHAIBHO-
MOJIOXKUTENIbHOE OTHOIIIEHHE 00yYaronerocs K IKoJie, OpUeHTalusl Ha T03HaHUE HOBOTO;

. OpHeHTalLus Ha 00pa3el] MOBEICHUS «XOPOIIETO YUEHUKaY;

. c(OpMHUPOBAHHOCTh CAMOOLIEHKH, BKJIIOYasi OCO3HAHME CBOMX BO3MOYKHOCTEH B

YYEHHH, CITIOCOOHOCTH aJIEKBATHO CYJIUTh O NMPUYMHAX CBOErO ycIlexa/Heyclexa B yUeHUU; YMEHUE
BUJIETh CBOMJIOCTOMHCTBA U HEIOCTATKH, YBa)KaTh ce0s1 U BEPUTh B YCIEX;

J c(OpMUPOBAHHOCTh MOTHBAIIMU K yUEOHOH 1€ATEIbHOCTH;

. 3HaHUE MOPAJIBbHBIX HOPM M CPOPMHPOBAHHOCTH MOPAJIBHO- ITHUECKUX CYKIEHUH,
CHOCOOHOCTD K PEUICHUIO MOPAIBHBIXTPOOIEM Ha OCHOBE KOOPAMHAIIMU PA3IMYHBIX TOUYEK 3pEHHUS,
CIIOCOOHOCTh K OLIEHKE CBOMX IIOCTYIKOB W JCHCTBUH JApPYTUX JIOAEH C TOYKU 3pPEHUS



coOJTII0ICHUS/HapyIIICHUST MOPAIbHOMHOPMBI.

[Tporpammubie TpeOOBaHUS K YPOBHIO Pa3BUTHS:

. c(OpMUPOBAHHOCTh POCTPAHCTBEHHOTO MBIIICHUS, YMEHUEBUIETh 00BbEM
B IUIOCKHUX IIPEIMETAX;

. yMeHue 00pabaTbiBaTh U CUCTEMATU3UPOBATH OOJIBIIOE KOJTUYECTBOMH(POPMALINH;

. c(OpMUPOBAHHOCTb KPEATUBHOI'O MBIIIJICHUS, TOHUMAHUETIPUHIIUIIOB
CO3/1aHUsI HOBOT'O NPOJYKTA;

. c(OpMHUPOBAHHOCTh YCUAUYNBOCTH, MHOT'03a/1a4HOCTH;

J c(OpPMHUPOBAHHOCTh CaMOCTOSITEIBHOIO MOJAX0/1a K BBINOJIHEHUIO PA3IMYHBIX 3a/1ad,

YMCHHUC pa6OTaTI: B KOMaHAC, YMCHUC ITPABHUIJIbHO ACIICTHPOBATH 3a/la4H.

MeranpeaMeTHble pe3yJibTaThl

['eorpadus BeimyckHuk HayquTcs:

. BBIOMpATh  UCTOYHUKHM  reorpapuueckol  uHopmanmuu  (kaprorpaduyeckue,
CTaTHUCTHUYECKHE, TEKCTOBbIE, BUICO- U (OTOU300pAKEHUS, KOMIIbIOTEpPHbIE 0a3bl JAHHBIX),
aJIeKBaTHbIEPEIIaeMbIM 3a/1a4aM;

OPUEHTHPOBATHCS B HCTOYHUKAX reorpaduueckor uHopmanuu (kapTorpaduyueckue,
CTaTUCTUYECKUE, TEKCTOBBIE, BUIEO- U (POTOM300paKEHHSI, KOMITbIOTEPHBIE 0a3bl JAHHBIX ): HAXOAUTh
M U3BJIEKAThb HEOOXOAUMYI0 HH(OpPMAIUIO; ONpeAeNiaTh M CpaBHUBATh KAayeCTBEHHbIE U
KOJIMYECTBEHHbIE MTOKA3aTelNu, XapakTepusyluereorpapuueckie o0beKThl, TPOLECCHl U SBIICHUS,
UX TIOJOXEHHE B MPOCTPAHCTBE MO TeOorpapuuecKuM KapTaM pa3HOTO COJCPXKAHHUS M JIPYTHM
MCTOYHUKAM; BBIABIATH  HEAOCTAIONIYIO, B3aMMOJOMOJHSIONYI0 W/HWIW  TPOTUBOPEUUBYIO
reorpauuecKkyro HHPOpMaIHIO, MPEICTABICHHYIO B OJTHOM WJIM HECKOJbKUX UCTOYHUKAX;

. MPEACTaBIATh B pa3nuuHbIX ¢dopmax (B BHUAE KapThl, Tabmuubl, Tpaduka,
reorpauueckoro OnucaHusi) reorpaduueckyro HHQPOpPMAIMIO, HEOOXOAMMYIO [JIsi pPELICHUs
yueOHBIX U MPAKTUKO- OPUEHTUPOBAHHBIX 3a/1a4.

BBITyCKHUK TTOTyYUT BO3MOYKHOCTD HAYYUTHCS:
. MOJIETUPOBATh reorpaduueckre 0ObEKThI U SIBICHUS;

. MPUBOJIUTH MPUMEPHI MPAKTHUECKOIO UCIIOJIb30BaHUATEOrpaduueCcKuX 3HaHU B
Pa3IUYHbBIX 00JIACTAX AEITEIBHOCTH.

MaremaTuka

CraTuctuka U Teopusi BEpOSITHOCTEN BbIy CKHUKHAYYUTCS:

. MPE/ICTABIISAT JaHHBIC B BUE TAOJIHII, JUATPAMM;

. YUTaTh WH()OPMALINIO, PEICTABICHHYIO B BUJI€ TAOIHUIIbI, JHATPAMMBI.

B noBceHEBHOM KW3HU U NMPU U3YYEHUH JIPYTUX MPEAMETOBBBITYCKHUK CMOXKET:

. W3BJICKaTh, MHTEPIPETUPOBATh U MPEOOPa30BhIBATh NH(OPMAIIUIO, TPEACTABICHHYIO
B TaOJUIIaX ¥ Ha AUMarpaMMax, OTPaKAIOIIYIOCBOMCTBA U XapaKTEPUCTUKH PeabHBIX MPOIECCOB U
sBiieHUW. HarnsiiHas reometpust

['eomerpuueckue ¢purypsl BolmyCKHUKHAYYHUTCS:

OlepupoOBaTh Ha 0A30BOM YPOBHE MOHATUSAMHU: (PUTypa, TOUKA, OTPE3OK, MpsiMas, JIyd,
JIOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTrOJIbHUK U YETHIPEXYTOJIbHUK, MPSAMOYTOJIBHUK WM KBaJparT,
OKPY>KHOCTb U KPYT, IPSIMOYTOJILHBIN Tapajuienenune, Kyo, map. M300paxars nzyuaembie GUrypbl
OT PYKH U C MIOMOILBIO JJUHEUKH U [UPKYJIA.

B noBcenHEeBHOM )KM3HU U IIPU U3YYEHUU APYTUX MPEIMETOBBBIITYCKHUK CMOXET:
J peraTh NpakTUYeCKUe 3aJaud ¢ IPUMEHEHHEM MPOCTEHIINX CBOMCTB (QUryp.

W3mepenus U BbIYUCICHUS BBITyCKHUKHAY4YUTCSA:
. BBIIIOJIHATD U3MEPEHUE JUIMH, PACCTOSIHUM, BEJIUYMH YIJIOB CIIOMOILBIO
MHCTPYMEHTOB sl U3BMEPEHUHN [UIUH U YIJIOB.



dusuka

BhInyCKHUK HAy4IHTCS:

. coOmoaTe TMpaBmia O€30MaCHOCTH M OXPaHbl TpyAa NHpu padboTe ¢ y4eOHBIM U
nabopaTopHBIM 000PYIOBAaHHEM;

. MOHUMATh TPUHIIUIIBI IEHCTBHS MAIIMH, TIPUOOPOB M TEXHUUECKUXYCTPOUCTB, yCIOBHS
ux 6€30MacHOr0 WCTOIb30BAaHMS B TOBCEHEBHOM KHU3HU;

. MCIIOJIb30BaTh MIPU BBHINOJIHEHUHU YUY€OHBIX 33]1a4 HAY4YHO- [IOIMYJIIPHYIO JINTEPATYPY O
(bu3NIECKUX SBICHUSX, CIIPABOYHBIC MaTEPUAIIBI, PECYPCHl HHTEPHETA.

HNudopmaTrka BeimyCKHUK HAyqIHUTCS:

J pa3nuuaTh BUAbI HH(OPMAIIUH MO CIIoco0aM e€ BOCTIPUATHS YeIOBEKOM H T10 criocodam
€€ IpEeICTaBICHUS Ha MaTEpUAIIbHBIX HOCUTEIIAX;

NPUBOAMTH MPUMEPHI MH()OPMALMOHHBIX MPOLECCOB (ITPOLECCOB, CBA3AHHBIX C XPAaHEHUEM,
npeoOpa3zoBaHUEM U Nepeaadeii JaHHBIX )B KUBOU MPUPOJE U TEXHUKE;

kiaccuduuuponath cpeactsa UKT B cOOTBETCTBHM C KPYTrOM BBITIOTHSEMBIX 3a7a4.

Maremarnueckre OCHOBBI HH()OPMATUKU BBITyCKHUK MOTyYUT BO3MOKHOCTB!

. ITIO3HAKOMUTBCS C MPUMEPAMM MATEMAaTHUYECKUMX MOJEIEH U HCIOJIb30BAHUEM
KOMIIBIOTEPOB IPU HUX AHAIM3E; MOHATH CXOJCTBA M PA3JIMUMS MEKIY MATEMaTUYECKOW MOJENbIO
00BbEKTa W €ro HaTYpHOH MOJEINbI0, MEXIY MaTeMaTH4eCKOH MOJeNbl0 OO0BbeKTa/ SBIEHUS U
CJIOBECHBIM OIIMCAHUEM.

Hcnonb30BaHue MpOrpaMMHBIX CUCTEM M CEPBUCOB BBITyCKHUK HAy4YUTCS:

. KJ1acCU(PUIMPOBATH (AIIbI 110 TUITY U MHBIM ITapaMeTpaM;

. BBITNIOJIHATH OCHOBHBIE onepanuu ¢ ¢aiinamu (co3aaBaTh, COXpaHITh, PEAAKTUPOBAT,
YAAIATh, apXUBUPOBATH,

«pacrakoBbIBaTh» apXUBHbIE (aiiiIbl).

BeinmyckHuK OBnazeeT (Kak pe3yJjbTaT NMPUMEHEHHs MPOrPaMMHBIX CHUCTEM U HHTEpHET-
CEpBHCOB B IaHHOM Kypce U BO BCEM 00pa30BaTeIbHOM MpoIiecce):

. HaBbIKaMU pPabOThl C KOMIBIOTEPOM; 3HAHUAMM, YMEHHUSIMH M HaBbIKaMH,
JIOCTaTOYHBIMU JUIsl paOOThl C Pa3IMYHBIMM BUJAMHU MPOTPAMMHBIX CUCTEM U MHTEPHET-CEPBHUCOB
(daiimoBbie MEHEIKEPHI, TEKCTOBBIE PEIAKTOPHI, JIEKTPOHHBIE TaOJUIIBI, Opay3epbl, MOUCKOBHIE
CUCTEMBI, CIIOBapH, DJIEKTPOHHBIC HHIUKIIONEINN); YMEHUEM OMUCHIBaTh PabOTy ATHX CHCTEM U
CEpPBUCOB C UCIOJB30BAHMEM COOTBETCTBYIOIIEH TEPMHUHOJOTHH; pa3IM4HbIMU  (opmamu
Mpe/ICTaBlICHUs JaHHBIX (TaOIHIIbI, TUATPAMMBI, TPaQUKU U T. 11.);

. MO3HAKOMUTCSL C MPOTPAMMHBIMH CpPEJICTBAMU JIJIsi pabOThl C ayJMOBU3YaTbHBIMU
JAHHBIMU 1 COOTBETCTBYIOLIMM MOHSITHIHBIM allllapaToM.

BbIMyCKHUK MOJIy4UT BO3MOXKHOCTD (B JaHHOM Kypce U MHON Y4eOHOM IesiTeIbHOCTH):

IIPAKTUKOBAaTbCA B MHCIIOJB30BAHUM OCHOBHBIX BHJIOB IPHUKJIAJAHOIO IPOTrPaMMHOIO
obecrieueHus (peIakTOPhl TEKCTOB, AJICKTPOHHBIC TaOIUIIBI, Opay3ephl U JIp.);

MO3HAKOMUTHCA € MPUMEPAMHM HCIIONb30BAHUS MAaTEMaTHYECKOTO MOJIEIUPOBAHUSA B
COBPEMEHHOM MUPE;

. MMO3HAKOMUTBCS C MOCTAHOBKOM BONPOCA O TOM, HACKOJIBKO JOCTOBEPHA MOJyYECHHAs
uHbopMaIMs, TOAKPEIUIeHa JHM OHA JO0Ka3aTeIbCTBAMHM IOJJIUHHOCTH (TIpUMeEp: HalIuyue
AJNIEKTPOHHOM MOJIHKCH); TMO3HAKOMUTBHCSA C BO3MOXXHBIMU IOJAXOJAMU K OLEHKE JOCTOBEPHOCTHU
uH(popmanuu (IpUMep: CpaBHEHUE JAHHBIX U3 PA3HBIX HICTOYHUKOB);

o ITO3HAKOMUTHCA ¢ mpuMepamu ucnoiibzoBanusa KT B coBpemeHHOM MUpE;

. MOJIYYHUTh MPEACTABIEHUS O pOOOTU3NPOBAHHBIX YCTPOUCTBAX U UXHUCIOJIb30BaHNN HA
MIPOU3BOJICTBE U B HAYYHBIX UCCIIEIOBAHUSX.

TexHosorus
PesynbraThl, 3asBICHHBIE 00Pa30BaTEILHOM MTPOrPaMMOi



«TexHonmorusy» 1o 6J10KaM CoJIepP KaHUS
®opMUPOBAHHUE TEXHOJIOTUYECKOM KYJIBTYPbI U IPOEKTHO-TEXHOJIOTMUECKOI'O MBIIUIEHHUS
oOyuarouxcst BIyCKHUK Hay9uTCs:

. CJIeIOBaTh TEXHOJIOTHH, B TOM YHCJI€ B MPOIECCE U3TOTOBJICHUS CYOBEKTHUBHO HOBOTO
MPOJYKTa;
. OLICHUBATh YCIIOBUS MPUMEHUMOCTH TEXHOJIOTMM, B TOM 4YHUCIE C MO3UIMUI

AKOJIOTMYECKOM 3alUIIEHHOCTH;

. MPOrHO3UPOBATH M0 U3BECTHOW TEXHOJOTMM BBIXOJbI (XapaKTEPUCTUKU MPOIYKTA) B
3aBHCHMOCTH OT W3MEHEHHUS BXOJOB/TIapaMETPOB/PECYpPCOB, MPOBEPATH IMPOTHO3BI OIBITHO-
HKCIEPUMEHTABHBIM ITyTEM, B TOM YHCJIE CAMOCTOSTENILHO IJIAHUPYSI TAKOTO POJia IKCTICPUMEHTHI;

. B 3aBHCHUMOCTH OT CUTYallu{ ONTUMHU3UPOBATh 0a30BbIe TEXHOIOTUH (3aTPATHOCTh —
Ka4eCTBO), MPOBOANUTH aHAJH3 abTEPHATUBHBIX PECYPCOB, COCIUHATh B €MHBIA IJIaH HECKOJIBKO
TEXHOJIOTUH 0e3 UX BUAOM3MEHEHHS Ul TOJYYEHHs CIO0KHOCOCTAaBHOTO MAaTepUANbHOTO WM
UH(POPMAIIIOHHOTO MPOIYKTA;

HPOBOJNTH OLEHKY U UCTIBITAHUE MOTYYESHHOTO TPOIYKTa;

. MPOBOJUTh aHAM3 TOTPEOHOCTE B TEX WIM WHBIX MaTePUATBHBIX WA
WH(OPMAIIMOHHBIX MTPOTYKTaX;

. OIMCHIBATh TEXHOJIOTHYECKOE PEIICHUE C MTOMOIIIBIO TEKCTa, PUCYHKOB, Tpa)udecKoro
M300pakKeHUs;

. aHAJIM3UPOBATH BO3MOKHBIC TEXHOJIOTUIECKUE PEIICHUS, OMIPEACISATh X JOCTOMHCTBA
Y HEJIOCTAaTKH B KOHTEKCTE 3a/IaHHOM CUTYaIlnu;

. MPOBOJUTH U aHATTU3UPOBATH Pa3pabOTKy W/UIU pea3aIfio MPUKIAIHBIX TPOEKTOB,
MPEINOoIaraloux:

. OTIpE/ICJICHNE XapaKTEPUCTHUK U Pa3pabOTKy MaTepUAIBHOTO MPOAYKTa, BKIIOYAs €ro

MOJICTUPOBaHHE B HWHGOPMAIMOHHOW cpeAe (KOHCTPYKTOpE), BCTpPAaWBaHUE CO3/JaHHOTO
MH(QOPMAIIMOHHOTO MPOJYKTA B 3aJaHHYIO 000JIOUKY,

. M3rOTOBJICHWE MH(OPMALMOHHOTO MPOJIYKTa IO 3aJaHHOMY aJTOpPUTMY B 3aJaHHOM
000JI04KE;

. MPOBOJUTh WM AHAIM3UPOBATH Pa3pabOTKy W/WIHM peaTu3alfi0 TEeXHOJIOTHYECKUX
MIPOEKTOB, MPEIMOJIATAIOIINX

. ONTUMU3AIMIO 3aJ]aHHOTO Ccroco0a (TEeXHOJOTUM) TIONY4YEHHUsI TpeOyIolerocs
MaTepUATBHOTO MPOJIyKTa (ITOCIIE ero MPUMEHEHUSB COOCTBEHHON TIPAKTHKE),

. pa3paboTKy (KOMOMHHPOBAaHWE, U3MEHEHHE MapaMeTPOB U TPeOOBaHMIA K pecypcam)

TEXHOJIOTUH MOJYYeHHs] MAaTEPUATILHOTO U MH()OPMAIIMIOHHOTO ITPOIYKTA C 3a/IaHHBIMH CBOMCTBaMU;

. NPOBOJUTh M  AHAIM3UPOBATH  Pa3pabOTKy W/MIM  pealu3alui0  IPOEKTOB,
IpeanoJaralux: MIaHupoBaHue (pa3paboTKy) MaTepHajbHOIO MPOAYKTa B COOTBETCTBUHU C
3amauell COOCTBEHHOM EATEIbHOCTH (BKIIOYAsIMOICTMPOBAHNE U pa3paboOTKy JOKYMEHTAIINN),

. IUTaHUpOBaHue (pa3padoTKy) MaTepHaIbHOIO MPOAYKTAa Ha OCHOBE CaMOCTOSITENIBHO
MPOBEIEHHBIX UCCIIEI0BAHUN TOTPEOUTENLCKUX HHTEPECOB.

BbIMyCKHUK MOTyYUT BO3MOKHOCTD HAYUUTHCS:

. BBISBJIATH U (POPMYJIUPOBATH MPOOIIEMy, TPEOYIOIIYIO TEXHOJIOTHYECKOTOPEILIEHUS;

MO (UITIPOBATH UMeroLuecs MPOTYKTBI B COOTBETCTBUU c
CUTyaIuen/3aka3oM/moTpeOHOCThIO/3a1aueii  ACATEIPHOCTH W B COOTBETCTBHMM C  HUX
XapaKTepUCTUKAMU pa3padbaThIiBaTh TEXHOJIOIHIO HA OCHOBE 0a30BOM TEXHOJIOTUY;

. TEXHOJIOTU3UPOBATH CBOM OIBIT, MPEACTABIATh HA OCHOBE PETPOCIIEKTUBHOTO aHAN3a
U YHU(UKALWY A€ATEeIbHOCTH ONUCAHNUE B BUI€ MHCTPYKIMH UM TEXHOJIOTHYECKOU KapThl.

IIpeameTHbIE pe3yJIbTATHI
[Tporpammubie TpeOGOBaHUS K 3HAHUAM (PE3yJIbTaThl TEOPETUYECKOUTIOATOTOBKH):

° IIpaBHJIa Oe3omacHoM pa60TBI C JJICKTPOHHO-BBIYHUCIUTCIIbHBIMUMAIIIMHAMUA U
CpCaACTBaAMHU JIsd c6opa IMPOCTPAHCTBCHHBIX TAHHBIX;
° OCHOBHBIC BUABI IPOCTPAHCTBCHHBIX JAHHBIX,

. COCTaBHbIE YaCTH COBPEMEHHBIX T'€OUH()OPMAIIMOHHBIX CEPBUCOB;



. npodeccuoHanbHOE MporpaMMHoe o0ecriedeHne st 00padOTKUIIPOCTPAHCTBEHHBIX
JAHHBIX;

. OCHOBBI U TPUHIIUIIBI a3POCHEMKHU;

. OCHOBBI ¥ IPUHITUIIBI pA0OTHI TI100ATHHBIX HABUTAIIMOHHBIX CITy THUKOBBIX CHUCTEM

(THCC);

J MIPEACTABICHNE U BU3YyaJIN3alusl POCTPAHCTBEHHBIX JAHHBIX JJIS
HENpo(pECCHOHAIBHBIX I10JIb30BaTEIIEH;

o npuHUUIs! 3D-mMonenupoBanus;

. YCTPOUCTBO COBPEMEHHBIX KapTOrpauuecKux CepBUCOB; MPEACTABICHUE U

BHU3YaJIU3aINs MPOCTPAHCTBEHHBIX JaHHBIX JIJIsT HEMPO(ECCHOHAIBHBIX MOJTh30BATENICH;
nemupUpOBaHUE KOCMHUYECKUX U300paKCHHI;
. OCHOBBI KapTorpadumu.

[IporpamMmmHBbIie TpeOOBaHUS K YMEHHUSM U HaBbIKaM (Pe3yJIbTaThINIPAKTHUYECKOM
MOJTOTOBKH):

. CaMOCTOATEIBHO PelIaTh MOCTABICHHYIO 3a/lauy, aHAIM3UPYS UII00Upasi MaTepHaIbl
U CPECTBA JUIA €€ pelICHNUS;

. CO3J1aBaTh U PACCUUTHIBATH MOJIETHBIH MJIaH JUIs OECITUIIOTHOTOJICTATEIbHOTO
armmapara;

. 00pabaTbIBaTh a3POCHEMKY U MOJIy4aTh TOUHbIE OPTO(OTOIIAHBI U
aBTOMAaTU3WPOBAaHHBIC TPEXMEPHBIE MOJIEIIA MECTHOCTH;

. MoenupoBaTh 3D-00HEKTHI,

. 3alUINATh COOCTBEHHBIE MTPOEKTHI;

BBINOJIHATH OLU(POBKY;
BBIIIOJIHATH IPOCTPAHCTBEHHBIN aHAIIN3;
CO3/1aBaTh KapThl;
CO03/1aBaTh MPOCTENIIHE reorpadhuIecKie KapThl Pa3InIHOT0COACPKAHNUS;
MOJIETUPOBAThH Teorpaduieckne 00BHEKTHI U SIBICHUS;

o IMPUBOOUTD ITPUMCPLI ITIPAKTUICCKOT'O I/ICHOHLSOB&HI/IHI‘GOFpa(bI/ILIeCKI/IX 3HAHUU B
Pa3JINIHbIX o0acTax JACATCIIbHOCTH.

CucremMa OlleHKH JOCTUKEHHS IVIAHUPYEMbIX Pe3yJIbTATOB OCBOCHUSI OCHOBHOM
00pa3oBaTeJbHOM NMPOrpaMMbl OCHOBHOT000111er0 00pa30BaHus

Buabl koHTpOJISI:
. MIPOMEKYTOYHBIN KOHTPOJIb, IPOBOJMMBIN BO BpEMSI 3aHATHUH;

. UTOTOBBIM KOHTPOJIb, IPOBOJUMBIN TMOCIIE 3aBEPIICHHs BCeyueOHONH MPOrpaMMmBl.

®opMbI IPOBEPKH Pe3yabTATOB:

. HaOII0/IeHNnE 32 00yJaIOIIMMHUCA B TIpo1iecce paboThI;

. UTPBI;

. WH/IMBHTyaJIbHBIC M KOJUIEKTUBHBIC TBOPUYECKHE PAOOTHI;
. Oecelbl ¢ 00YYAIOIMMUCS U UX POTUTEINSIMHU.

®opMbI NIOABEICHUS UTOTOB:

o BBITIOJTHEHUE TIPAKTUYECKUX PadoT;
o TECTEI;

o AHKCTEHI,

o 3alIuTa MpoeKTa.

HroroBas arrecrauus 06yqa}0m1/1xc51 IIPOBOOUTCA IO PE3yJibTa TaM ITOATOTOBKH M 3alIHUThI



IIPOEKTA.
JUis OLleHUMBaHUS JIEATEIBHOCTH OOYYAIOUIMXCS HCIONb3YIOTCS MHCTPYMEHTBI Camo- U
B3aUMOOLICHKH.
[TpumepHble nporpammsbl yueOHbIX npeameToB, KypcoB (YTII, rae kak mpumep mponucaHo
«Keiic 1 — 10 yacoB», mocne KpaTkoe OMMCAHME, YTO 3TO 3a KEHC, ONMMCAHUE I0YACOBOE BHIHOCUM
YK€ B CAMKEC).

TemaTtuueckoe IJIaHUPOBAHUC.

n/m

Pa3znesbl nporpaMmel yue0HOro Kypca

Kouu4vecTBO yacoB

Dopmbl
aTTeCTALUH/
KOHTPOJIsI

BCero | Teopusi

MpaKkTHuKa

OoOpa3oBaresbHasA YaCTh

3HakoMcTBO. TexHrKa 6€30MacHOCTH.
Broanoezanstie («KMeHsist MUp»).

Brenenue B reoundopmaioHHbIe
rexHosoruu.Keiic 1:

«CoBpeMeHHbIe KapThl, win Kak onucartsb
3emutto?». Kelic 3HakoMHuT 00yJarommxcs ¢
PA3HOBUIHOCTSMH JaHHBIX. Pemas 3agauy
Kelica,00yyarouecs: IpoXosT CIETYIOIIIe
TEMATUKU: KapThl © OCHOBBI UX
(bopMUpOBaHUS; U3YUCHHUE YCIOBHBIX
BHAKOB U MPUHIIUIIOB UX OTOOpaXXKEHUIHA
KapTe; CUCTEMbI KOOPAUHAT U IIPOCKIUI
KapT,UX OCHOBHBIE XapaKTEPUCTUKH U
BO3MOYXHOCTH TPUMEHEHHS; MacIlTad u Jp.
BCIIOMOTaTeJIbHBIC

WHCTPYMEHTHI (DOPMHUPOBAHHUS KAPTHI.

becena
/lemoHcTparg
MsIpELICHUS
Keiica

Keiic 2: «['mobanbHOE MO3UIIMOHUPOBAHKE
“Haiinrce0st Ha 3eMHOM I1ape’».

HecmoTpss Ha TO, 4YTO HaBUTaTOPbl H
CIIOPTUBHBIE TPEKEPHI CTATN HEOTHEMIIEMOM
HaCThIO HAIleW >W3HU, Malo KTO 3HAeT
MpUHIMIT WX paboTel. Ilpoiias  kefic,
obOyuaromuecs y3HaroT po ['JIOHACC/GPS
MPUHIIUIIBI paboThl,  HCTOPHIO,
COBPEMEHHBIE  CHUCTEMBI,  MPUMEHEHHUE.
[Ipumenenune sorrepoB.  Busyanuzanus
TEKCTOBBIX/IAHHBIX Ha KapTe.

CO3I[aHI/IC KapThbl MHTCHCUBHOCTH.

becena
/lemoHCTpar
VS PEIICHUS
Kelica




dotorpaduu 1 maHOpambl. 9 5 4 becena

Paznen, nocBAIMEHHBIA UCTOPUH U /lemoHCTpAaLL
MPUHLIMIIAM CO3AaHus (poTorpaduu. MAPCIICHUA
Kelica

OO0y4aroniuecs: MO3HAKOMSTCS C TEXHUKOMN
co3nanus Gororpaduu, MO3HAKOMSITCS C
BO3MOKHOCTSIMU TIpUMEeHeHMsI (hoTorpadun
KaK CpEJICTBA CO3/IaHUs YET0-JIH00.

OcHoBbl  a’podoTochéMku. Ilpumenenue| 29 15 14 becena
OCCITUIIOTHBIX ~ ABHAITMOHHBIX CHUCTEM B /lemoHCTpaIl
aspodorocrémke. Ketic 3.1: «/lns yero Ha Vsl pELICHUs
caMOM  Jiefie  HyXeH  OeCHUIOTHBIN Keiica

lIeTaTeNIbHBIN anmapar?y.

OOBEMHBIN  KEWC, KOTOPBIM TO3BOJIHT
00yJarOIIUMCSI OCBOUTH MIOJTHYIO|
TEXHOJOTUYECKYIO LEMOYKY, UCIOJIb3YEMYO)
KOMMEPYECKUMH KOMITAHUSIMH. Y CTPOUCTBO|
M npuHUMIBL QyHKIuoHHpoBaHus BIJIA,
OCHOBBI(DOTO- U BUICOCHEMKHU U MTPUHITUIIOB
nepenaun uandopmaruu ¢ bITJIA, 06paboTkaj

imaHHbIX ¢ BITJIA.

Keiic 3.2: «3MeHeHne Cpeibl BOKPYT 10 5 5 becena
mKosby. [Iponomkenne keiica 3.1. JleMoHCTpAIl
OOyuarommecs, iMest BCBOEM 15 pCHICHIA
PaCOpsKEHUU JJIEKTPOHHYIO 3D-Monemnp Kenca
[IIKOJTBI, TTPOJIOKAIOT BHOCUTh U3MEHEHHS B
MPOJIYKT C LIEeTbI0 OJ1aroycTpoicTBa paiioHa.

OO6yuaromuecs: MPoJA0IKAIOT
COBEPILICHCTBOBATh

cBOM HaBbIK 3D-moaenupoBaHus,
3aBEPIIASIIIPOCKT.

[ToaroroBka 3amuThl TPOEKTA. 5 5 0 becena

3anura npoeKToB. 2 0 2 /lemoHCTpAaIll

Msl pelieHusl
KCHCOB

3akmrounTenbHoe 3adaTue. [loasenenne 2 2 0
MTOTOBPAOOTHI.

Hroro 70 39 31

Oo01Me moJIoKeHus

[Tporpamma «I'eonHpOpPMALIMOHHBIE TEXHOJIOTHMH», SBISAACH HEOOXOAMMBIM KOMIIOHEHTOM
obmero o0Opa3oBaHMsI BCEX OOYYAIOMIMXCS, IMPEIOCTaBIICT WM BO3MOXKHOCTh HPUMEHSATH Ha
MpaKTHKe 3HaHWA OCHOB Hayk. [Iporpamma sBisercs (aKTHYECKH €IMHCTBEHHBIM IITKOJBHBIM
y4eOHBIM KYpCOM, OTPaXKAIOIIMM B CBOEM COAEpKAHMU OOIIME MPHHIMIIBI MPeoOpas3yroueit
JEATeIbHOCTH YeJIOBEKa U BCE acCMeKThl MaTepualbHON KynbTypbl. Kypc HampaBieH Ha oBlajeHHE
00yJaronMMHCS HaBBIKAMH KOHKPETHOH MPEeIMETHO- MPeoOpas3yIomeil NesTeNbHOCTH, CO3aHHe
HOBBIX LIEHHOCTEH, YTO, HECCOMHEHHO, COOTBETCTBYET MOTPEOHOCTSAM pa3BUTHs oOmecTBa. B pamkax



«TexHONMOrMM» MPOMCXOAUT 3HAKOMCTBO C MHPOM TMpodeccrii U opueHTaruss o0yJarommxcs Ha
paboTy B pa3nuuHbIX cdepax OOIIECTBEHHOrO0 MNPOU3BOACTBA. TeM caMmbIM o0bOecreunBaeTcs
MPEEMCTBEHHOCTh TIepexoja 0oOydaromuxcs OT o0Iero K npodecCHoHAIbHOMY OOpa3OBaHUIO U
TPYAOBOU JEATEIBHOCTH.

[Iporpamma mnpenmera «Texnomorus» obecneuuBaeT (OPMUPOBAHUE Yy OOYUArOIIHUXCS
TEXHOJIOTUYECKOTO MbIIUICHHs. CXeMa TEeXHOJOTHYECKOT0 MbIIUICHUs (MOTPEeOHOCTh — IENbh —
Croco0 — pe3ysbTaT) N03BoJIsAeT HauoJIee OPraHUYHO PEIIaTh 331a4l YCTAHOBJICHUS CBSA3EH MEXK 1y
0o0pa3oBaTeNbHBIM ¥  JKU3HEHHBIM  MPOCTPAHCTBOM, OOpa30BATEIbHBIMU  pE3yJbTaTaMH,
MOJIYYCHHBIMU TPU W3YYEHUHM PA3IMYHBIX TPEIMETHBIX O00lacTed, a Takke COOCTBEHHBIMU
oOpa3oBaTeNbHBIMUA  pe3yjbTaTaMu  (3HAHUAMH, YMEHHUSMH, YHHBEPCAIbHBIMH  Y4EOHBIMU
JNEUCTBUSIMU U T. JI.) U )KU3HEHHBIMU 3a7a4aMu. Kpome Toro, cxema TeXHOJOTHUECKOTO MBIIIICHUS
MO3BOJISIET BBOJUTH B OOpa30oBaTENbHBIA TPOIECC CHUTYaIldH, [AONIAE OIBIT TMPUHSATHUS
MparMaTUYHbIX PENICHU Ha OCHOBE COOCTBEHHBIX OOpa30BaTENIbHBIX PE3yJIbTaTOB, HayWHAs OT
perieHuss OBITOBBIX BOINPOCOB U 3aKaHYMBAsl PEIICHHEM O HAMNpPaBJICHUSIX MPOJOIKEHUS
o0Opa3oBaHUsl, MOCTPOCHUEM KAPhEPHBIX M KU3HEHHBIX IUTAHOB. Takum o0pa3om, mporpamMma

«I'eonndopmaTuka» MO3BOJSET CPOPMUPOBATH y OOyYAIOUIMXCS pPECypc MPaKTUYECKUX
YMEHHUU U OTIBITa, HEOOXOAUMBIX JIJI pa3yMHOMOpPraHu3alu COOCTBEHHOM JKU3HU; CO3/1a€T YCIOBUS
JUTSL PA3BUTHSI HHUIIMATUBHOCTH, M300PETATEIbHOCTH, THOKOCTH MBIIIIJICHUSI.

Y4eOHO-BOCTIMTATENBHBIN MPOLIECC HAMpaBiIeH HAa (OPMUPOBAHHME M PA3BUTHE PAZTUYHBIX
CTOPOH 00YYaIOIINUXCS, CBSI3aHHBIX C peajn3alrell Kak iX COOCTBEHHBIX UHTEPECOB, TAK U HHTEPECOB
okpyxatouiero mupa. Ilpm 3ToM THOKOCTH HpPOrpaMMbl IO3BOJIAET BOBJEYb OOYYAIOIIUXCS C
Pa3TUYHBIMU CTIOCOOHOCTSIMU. Boibiioil 00bEM MPOEKTHBIX PabOT MO3BOJISET y4€CTh UHTEPECH U
OCOOCHHOCTH JIMYHOCTH KaXJIOro oOydaromierocs. 3aHATHs OCHOBaHbl Ha  JIMYHOCTHO-
OPUEHTHPOBAHHBIX TEXHOJIOTHIX O0yUEHHS, a TAK)KE CUCTEMHO-JIEATETLHOCTHOM METO/I€ O0yUEHHUS.

JlanHasi mporpamMma MpejrojiaraeT BapUaTHUBHBIMA MOAXO0J, TaK Kak B 3aBUCHUMOCTU OT
00y4aroIerocst MO3BOJISIET YBEIMYUTh UM YMEHBIIUTh 00bEM TOW MIIM UHOM TE€MBI, B TOM YHUCIE U
CJIOHOCTb, aTAK)KE MOPSAJIOK TPOBEJICHUS 3aHITHIA.

OcHoBHoOe cofep:xkaHue y4eOHBIX MPEAMETOB HA YPOBHEOCHOBHOI0 00111er0 00pa3oBaHus

Ha mnpoTsokeHuMM Kypca mporpamMmbl  OOydYaroIIMecsl IO3HAKOMATCS C  Pa3IMYHBIMU
reorH()OPMAIIMOHHBIMU CUCTEMaMH, Y3HAIOT, B KaKMX OOJACTSAX MPUMEHSAETCS TeoOMH(OpMaTHKA,
KaKue 3a/1a4i MOXET pellaTh, a TAKKe CMOTYT CaMH MPUMEHSTh €€ B CBOEH MOBCETHEBHOM JKU3HH.
OOyuaronuecs: 6a30BO YCBOSIT MPUHIUT mo3unuoHupoBanusi ¢ nmomomibio [HCC. Y3narot, kak
MO>XHO OpPTaHHM30BaTh COOp CIIYTHHUKOBBIX JAHHBIX, KAK OHU MPEACTABISIIOTCS B TEKCTOBOM BHJICU
KaK MX MOXHO BHM3yallu3upoBaTh. B pamkax mnporpammbl BbIOEPYT HPOEKTHOE HaIpaBlICHUE,
Hay4darcs CTaBUTh 3a/1a4H, UCCIIEI0OBAThIIPOOIEMATHKY, INIAHUPOBATh BEACHHUE MPOEKTA U TPAMOTHO
pacrpenensTh pojau BHYTPU KOMaH/IbI.

OOyuaromyecs: CMOT'YT MTO3HAKOMUTBLCS C UICTOPHEH MPUMEHEHUs! OECTTUIOTHBIX JIETATEeNIbHbIX
anmnaparoB. Y3HAIOT O COBPEMEHHBIX OECHHJIOTHHKAX, CMOTYT PELIUTh pa3IudHble 3a/ayd C HX
MOMOIIBIO. Y3HAIOT Takke W 00 OCHOBHOM YCTPOWCTBE COBPEMEHHBIX OCCHHJIOTHBIX CHCTEM.
OO6yuaronuecs: y3HalT, Kak co3Aa€éTcst MoJNETHOE 3a/1anue sl OecmioTHUKOB. Kak nmpousBoasTcs
3alycK M aanbHenmas cbéMka ¢ nomonipto bAC. A takke mosydar Takue pe3ysbTaTbl CbEMKH, KaK
OpTO(OTOIUTAH U TPEXMEPHBIE MOJICITH.

OOyuaromecss  yriayOsiTcss B~ TEXHOJOTHIO  OOpabOTKM  TEOJAHHBIX  MYTEM
aBTOMATU3UPOBAHHOI'O MOJEIUPOBAHUS 00BEKTOB MECTHOCTH. CaMOCTOSITEIbBHO CMOTYT BBITIOJTHUTh
CHEMKY MECTHOCTH 110 TTONIETHOMY 3a/ianuto. CoznanyT 3D-monemnu.

OOyyaroniyecsi 03HAKOMATCS C PA3NIMYHBIMU yCTPOMCTBAMHU MPOTOTUIIMPOBAHUS. Y3HAIOT
oO0IIMe MPUHITUIBI pabOThl YCTPOUCTB, CPEepbl UX MPUMEHEHUS W MPOTYKTHI ACSITEIBHOCTH JaHHBIX
yctpoiicTB. OOywaroniuecsi Haydarcs roToBUTh 3D-Mozaenu Juisi medaTd ¢ MOMOUIBIO IKCIOpTa
NaHHBIX. J[OMOJHAT MOJENN MO JaHHBIM a3pOPOTOCHEMKU C MOMOIIbI0 PYYHOIO MOJETUPOBAHMUS.
[IpumensTycTpoicTBa A1 TPOTOTUIIMPOBAHUS AJIs I€YaTH 3a/1aHHUS.

OOyuaronyecs: U3y4yar OCHOBBI B OJAroToBKe npezeHtanun. Cozmanyt e€. [logrorossTcs k
IIPECTABIIECHUIO PEAIN30BAaHHOIO NpoTtoTuna. [IpeacrasBsaT ero, 3amminas MpoeKT.



Cucrema ycaoBuii peaju3anuy 0CHOBHO0011e00pa3oBaTeIbHOM NMPOrpaMMbl

OnucaHne KaJapoBBIX YCIOBHH pealn3alldid OCHOBHOW 00pa3oBaTelbHONW MPOrpaMMbI
OCHOBHOTO 00111eT0 00pa30BaHusI(ONMUCaHNE KOMIIETEHIINI HACTABHUKA)

HacraBauk nporpammsl «I' eonHpopMaTHKay paboTaeT Ha CTHIKE CAMbIX aKTyaJlbHBIX 3HAHUH
10 HAINpPaBICHUIO T'€ONPOCTPAHCTBEHHBIX TEXHOJOTHA, a TaK)Ke T'CHEPUPYET HOBBIC IMOJIXOMIBI H
pellIeHus], BOIUIONIAst UX B pealbHbIe MPOCKTHl. HacTaBHUK SBISIETCS TPaMOTHBIM CICIUAINCTOM B
o0mactu reonH()OPMAIMOHHBIX CUCTEM, CIIEAWT 32 HOBOCTSMH CBOEH OTpaciu, M3ydaeT HOBBIC
texHosoruu. OOagaeT HaBBIKAMH MPOCKTHOHN NEATEIBHOCTH, BHEAPSS € MPHHIUIBI B MPOIECC
oOy4JeHus.

HacraBHuK B paBHO# creneHM 00agaeT Kak CHCTEMHOCTBIO MBINUICHUS, TaK U JIyXOM
TBOpPYECTBAa; MOOWIICH, yMeeT pabdoTaTh B KOMaHJE, KPUTHYCCKH MBICIUTh, aHAJIH3HPOBATH H
00001IaTh OMBIT, FTEHEPUPOBATh HOBOE, YMEET CTaBUTh 33J]a4d W pellaTh WX, a TAaKkKe padoTaTh B
YCIOBHUSX HEONPEACIEHHOCTH W B paMKax MPOCKTHOH mapaaurmbl. [IoMHMO 3TOro, HacTaBHUK
o0ajaeT meIarornaecKoixapu3Moil.

Keiicbl, BXoase B IporpaMmmy
OcHoOBHBIE pa3/e/ibl IPOrpaMMbl Y4e0OHOI0 Kypca

1. BBenenue B 0CHOBBI reOMH()OPMANMOHHBIX CUCTEM UIIPOCTPAHCTBEHHBIX JAHHBIX.

OOyuaromuecs: TMO3HAKOMSTCS C PA3JIMYHBIMH COBPEMEHHBIMH T'€OMH(OPMAIIIOHHBIMU
CUCTEeMaMH. Y3HAIOT, B KaKUX OO0JACTIX NpPUMEHsIETCS TeoMH(POpMATHKa, KaKHe 3a/Ja4d MOXKET
peniaTh, a Tak’kKe Kak o0yJaroluecs MOTyT caMH PUMEHATH €€ B CBOEH MOBCEHEBHON KU3HU.

2. Ypoxk padorsl ¢c 'VIOHACC.

OOyuaromiuecs: 6a30BO yCBOST MPUHIMM MO3uIIMOHUpoBaHUs ¢ nomoibio 'HCC. VY3Haror,
KaK MO>KHO OPTaHU30BaTh COOp CITyTHUKOBBIX JAHHBIX, KAK OHH MPEICTABISIOTCS B TEKCTOBOM BHUJIE
1 KaK UX MOKHO BU3yaJU3UpPOBATh.

3. Bb100op npoekTHOr0 HanpaBJeHUsl U pacipeaejeHue poseid. Bbioop npoexkTHOro
Harnpasienus. [loctanoBka 3amaun. MccnenoBanue npodiematuku. [iianupoBanue npoexra.
Pacnpenenenue ponei.

4, YceTpoiicTBO M IpUMEeHeHue 0eCMJIOTHUKOB.

OOyuaromuecs nozHakomsTes ¢ ucropueid npumenenust BAC. Y3narot o coBpemennbsix BAC,
KaK{e 3a/1a4d MO>KHO PEIIaTh C UX MOMOUIbIO. ¥Y3HAIOT TAKKE€ OCHOBHOE YCTPONWCTBO COBPEMEHHBIX
BAC.

5. OCHOBBI CbEMKH € 0eCNUJIOTHUKOB.

OOyuaromuecs: y3HawT, kKak cosfpaércs monéraoe 3amanue st BAC. Kak mpousBomsrcs
3alycK U JajibHeimas cbémka ¢ nmomoibio BAC. A Takke Kakue pe3yJbTaTbl MOKHO MOJIYYUTh U
KaK 3TO clelath (moxydeHue opTodoTroriana u TpEXMEPHONU MOJIEIH).

6. Yruy0.1éHHoe M3y4YeHHMe TEeXHOJOrui 00padOoTKHM reoJaHHbIX. ABTOMaTU3UPOBAHHOE
MOJICTUPOBAaHNE OOBEKTOB MECTHOCTH C TTomoIbio Agisoft PhotoScan.

7. Coop reomanHbIX. AJ’podoOTOCHEMKA, BbINOJHEHHE CHEMKHM MECTHOCTH 10
MOJIETHOMY3aIaHM 0.

8. Oo0paboTka n anaau3 reogannbix. Co3znanue 3D-mopaeneil.

9. N3y4yenue ycTpoiicTBa AJisi IPOTOTUNHPOBAHUA. O3HAKOMIIEHUE C

YCTpOMCTBaMHU MPOTOTUITHPOBAHUS, IPEAOCTABICHHBIMU 0Oy4daromumcs. OOyJaroniecst y3HaoT
OOUIMENTPUHIUIIBI PaOOTHI YCTPOMCTB, a TAKKE KOTa OHU MPUMEHSIFOTCS MYTO € UX MOMOILBIO
MO>KHO TIOJIy4YHUTb.

10. IloaroroBka JaHHBIX JJIfl YCTPOMCTBA NPOTOTUNIMPOBAHUS.

ITonroroBka 3D-Mozenel, 3KCIOPT AAHHBIX, TOATOTOBKA 33JaHUIIIO I1€YaTH.

11. IIporoTunupoBanue.

[Tpumenenue yctpoicTB nporoTunupoBanus (3D-npunrep).



12. ITocTpoeHue NPpOCTPAHCTBEHHBIX CICH.

JlononHeHne Mojieneit mo TaHHbIM a3podOTOCHEMKH C MOMOIIBIOPYYHOTO MOACIIUPOBAHUS U
IIOJArOTOBKA K [1€YaTH HA yCTPOUCTBAX MPOTOTUIIUPOBAHUS.

13. IToaroroBKa nmpe3eHTAMI.

N3yuyeHune ocHOB B NOAroTOBKe npe3eHtauuu. Coznanue npesentanuu. [logroroska k
MPEACTABICHUIO PEATM30BAaHHOTOIIPOTOTHIIA.

14. 3ammTa npoexkToB.

IIpencraBnenne peain30BaHHOTO MIPOTOTHIIA.

Ne Bcero yacos
/i Pasnennsl nporpaMmmMel yue0HOTo Kypca

1 3nakoMcTBO. Texnuka 0e3onacHocTu. BBoqHoe3ansitue 2
(«MeHsiss MuUp»).

2 BBenenue B reoungopmanuonnbie Texnosoruu.Keiic 1:
«CoBpemMeHHbIe KapThl, njan Kak
onucarb 3eMu0?».
HeobxoaumocTs kapThl B coBpeMeHHOM Mupe. Chepsl

2.1. | mpuMeHeHUs, TePCIIeKTUBBI UCTIOIB30BAaHUAKAPT. 2
BekTopHbie nanHble Ha kapTax. 3HakoMcTBO ¢ Be6-I'UC. IBet

2.2. | xak arpuOyT KapThl. 3HAKOMCTBO C KapTOrpadUIeCKUMH 2
OHJIAMH-CEPBUCAMU.

)3 Csert u 1Ber. Ponb niBera Ha kapre. Kak 3acTaBUThLBET 1
paboraTh Ha ce0s?

2.4. | Co3nanue u myOaukaius CoOOCTBEHHOM KapThl. 2

3 Keiic 2: «['s1i00anbHoe mo3unuonupoBanue“Haiinn cedos Ha 4
3eMHOM Iape”».

3.1. | Cucremsbl 17106aJIbHOTO TTO3UITMOHUPOBAHUSI. 2

3.2. | IlpumMeHenune CnyTHUKOB AJis MO3UIITMOHUPOBAHMSL. 2

4 ®DoTorpadpum u NAaHOPaMBbI.

41 Uctopus dotorpadpuu. dotorpadus kak cnocoOn3ydeHus 1
OKPY>KAIOIIEro MUpA.

49 XapakrepucTthku ¢oTtoamnmnaparos. [lonyyeHrnekauecTBEHHOTO )

" | dporocHuMKA.

Coznanue chepuueckux naHopam. OCHOBHBIE TTOHSTHSL.
Heo0xoanmoe o6opynoBanne. TexHuka cbéMKH CheprIECKUX

4.3. naHopaM pa3IMYHOM anmnapatypoit (kamepbl cMapThoHOB 0e3 2
HITaTUBOB,
¢ poBkle (hoToanmnapaTsl CO IITATUBAMH U T. J1.).
Coznanue chepuueckux naHopam. CIImBKa MOJTy4eHHBIX

4.4. | dororpaduii. Koppekuus u peTyuibmnaHopam. 4
OcHoBbl a3podoTocbémku. [Ipumenenue BAC
(0ecnMIOTHBIX AaBHAIIMOHHBIX CHCTEM) B a3podoToChEMKeE

S (Keiic 3.1: «/liis1 yero Ha camom/jiesie HyKeH 0eClMJIOTHbIH
JieTaTeJbHbIi
anmnapar?»).




5.1. | @oTorpamMmmeTpus U €€ BIUSHUE HA COBPEMEHHBIIMHUP. 1

59 Cueﬁappm CbEMKHU O0BEKTOB JIJIs1 TOCIEAYIOIIETOTIOCTPOCHUS UX )
B TPEXMEPHOM BHJIE.
[IpuHMT  mOCTpOeHUsT  TPEXMEPHOTO  U300paKEHUs HA

53 | KOMIbIOTEpE. Pa6ora B dotorpammerpuueckom [10 — Agisoft 4
PhotoScan nunu aHagoru4HOM.
O0paboTKa OTCHITOTIO MaTepHaa.

54 BbecnimnoTHuk B reonHpopMaTike. Y CTpoHCTBO HITPUMEHEHHUE )
JPOHA.

5.5. | Texuuueckue ocobernnoctu bITJIA. 2

5.6. | TlunotupoBanue BITJTA. 6

5.7. | Ucnonp3oBanue OSCHMIIOTHUKA ST CbEMKHUMECTHOCTH. 6
Bo3znukaromue npobiemsl pu cozganuu 3D- moxeneit.

5.8. | Croco6bI peakTHpOBaHHS TPEXMEPHBIX 3
MOJICIIEH.
TexHOJIOTUU NPOTOTUIIMPOBAHUA. Y CTPOMCTBA IIABOCCO3IAHUS

5.9. | TpéxmepubIX Mozeieii. Pabota ¢ 3D- 2
IPUHTEPOM.
dusnuecke 1 XUMHUUECKUE CBOMCTBA IUIacTUKA Is13D-

>-10. npuHrepa. [leyaTs TpEXMEPHON MOJIENTN IKOJIBI. I

6 Keiic 3.2: «3meHeHne cpebl BOKPYT HIKOJIbD).

6.1 Pa6ora B [1O qy1st pydHOro TpéXMEpHOT0 MOJEIUPOBAHUS — |

" | SketchUp unu anamoruynom.
6.2 DkcnopTupoBanue TpéxMepHbIxX (aiinos.[IpoekTupoBanue 7
| coOCTBEHHOI CLIEHBI.

6.3 [Tewats monenu Ha 3D-npunTepe. OPopmiieHUETPEXMEPHOI )
BEILIECTBEHHON MOJIEIIN.

7 [ToaroroBka 3amUTHI TPOEKTA. 3

8 3anura nNpoeKTOoB. 2

9 3axntounrensHoe 3aHsaTHe. [loasenenne ntoroBpadbotsl. [1nans )
1o JI0paboTKe.

Keiic 1. CoBpemennsie kapThl, niau Kak onucars 3emiiro?

Keiic 3HakomuT O0OydYarommxcs C pPa3sHOBHIHOCTSIMHU JlaHHBIX. Pemras 3amauy Keiica,
oOyyJaromuyecst MPOXOAT CICAYIOIINE TeMaTUKHA: KapThl U OCHOBBI UX (POPMHUPOBaHMS; M3yUCHUE
YCJIOBHBIX 3HAKOB M MPUHITUIIOB UX OTOOpaKEHUSI Ha KapTe; CUCTEMbl KOOPAUHAT U MIPOCKIIUN KapT,
WX OCHOBHBIE XapPAKTEPUCTUKHW W BO3MOXXHOCTH NMPUMEHEHUS; MacIiTad U Jp. BCIIOMOTATENIbHbIC
HHCTPYMEHTHI(DOPMUPOBAHUS KapTHI.

Keiic 2. I'no6anbHoe MO3UIMOHNUPOBAHME

«Haiiam ce0st Ha 3eMHOM HIape».

Hecmotpst Ha TO, 4TO HAaBUTATOPHI U CIHOPTUBHBIE TPEKEPHI CTATU HEOTHEMJIEMOM YaCTHIO
Halle KU3HMU, MaJIO KTO 3HAeT MpHUHIMN uUX pabotel. [Ipoiins kelic, oOydaromuecs y3HaKOT MPO
I'JIOHACC/ GPS

— TPUHIMUIBL pabOThl, UCTOPHUIO, COBPEMECHHBIE CHCTEMbI, NnpuMeHeHue. [IpumeHeHue
norrepoB. Busyanuzanus TeKCTOBBIX JaHHBIX Ha kapTe. Co3aHue KapThl MUHTEHCUBHOCTH.



Keiic 3.1. Ajpodorochémka. «/jis 4Yero Ha caMoM Jejie HYKeH OeCNnMJIOTHBIN
JieTaTe/bHbIN anmapar?».

OOBEMHBIN KeiC, KOTOPBIH IMO3BOJUT OOYYAIOIIUMCS OCBOUTH TOJHYIO TEXHOJOTHYECKYIO
LEMOYKY, HCIOJIB3YeMYI) KOMMEPUYECKMMHM  KOMIIAHUSIMUA.  YCTPOWCTBO W NPHUHIIMIIBI
dbynkumonupoBanus bITJIA, OcHoBBI (HOTO- 1 BUICOCHEMKH U MPUHITUIIOB MIepeaaun nHpopMaIuu
¢ BIIJIA, o6pabotka nanubix ¢ BITJIA.

Keiic 3.2. U3MeHeHUe cpelbl BOKPYT LIKOJbI.

[Tponomxkenue keiica 3.1. OOyuaromuecs;, UMesi B CBOEM PACIIOPSIKEHUH 3JIEKTPOHHYIO0 3D-
MOJIeNb IIKOJIBI, MPOOJKAI0T BHOCUTH U3MEHEHHS B MPOJYKT C LENbI0 0JIar0yCcTpoicTBa paiioHa.
OOyuatomuecs: NPOJOKAIOT COBEPIIEHCTBOBAaTh CBOM HaBblk 3D- MopenupoBaHus, 3aBepluas
MIPOEKT.

MarepuajbHO-TeXHHYECKHE YCIOBHS Pealn3allii OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMBbl.

Cnucox odopynosanns Komnsrorepusbiii kiaace UKT

. MOV (npunTtep, ckanep, konup) Munumanbnsie: hopmat A4, nazepHsiii, 4/0, 1 mT.
o HoyTOyk HacTaBHUKAa C TMpeAyCTaHOBJICHHOW OMNEPAIMOHHOW CHCTEMOH, O(QHUCHBIM
MPOrpaMMHBIM OOECTIeYeHHEM MPOU3BOAUTEIBHOCTh Mponeccopa (rmo Ttecty PassMark — CPU

BenchMark http://www.cpubenchmark.net/): ne menee 2000 enunauiy; 00bEM onepaTUBHON MAMSITH:
He menee 4 I'6; o6bém Hakomurtenss SSD/eMMC: ne menee 128 I'6; IO nmns mpocmotpa u
PEAAKTUPOBAHUS  TEKCTOBBIX  JOKYMEHTOB,  JJIGKTPOHHBIX  TaOMUIl W Mpe3eHTalui
pacnpoctpaHéHHbIX (hopmaToB (.odt,

Jxt, .rtf, .doc,

.docx, .ods, .xls, .xIsx, .odp, .ppt, .pptx)., 1 mrT.

o HoyTbyk ¢ mpemycTaHOBICHHOM ONEpalioOHHON CUCTEMOM, OPUCHBIM MPOTPAMMHBIM
obecrieuennem . HoytOyk: He HIke Intel Pentium N (umu Intel Celeron N), He Hmke 1600 MI'm,
1920x1080, 4Gb RAM, 128Gb SSD; npousBoauTenbHOCTh mpoiieccopa: He mMeHee 2000 exuHMII;
[IO s mpocMOTpa M PENaKTHPOBAHUS TEKCTOBBIX JOKYMEHTOB, JJIEKTPOHHBIX TaOlHI U
Mpe3eHTanui pacrpocTpanéHHbIX (opmartoB (.odt,

Jtxt, .rtf, .doc, .docx, .ods, .xls, .xIsx, .odp, .ppt, .pptx). , 10 mT.

o WNuTepakTuBHbI KoMmIuiekc. KoandecTBo 0JHOBpEeMEHHbIX KacaHMil— He meHee 20.,
1 wr.

Ypok TexHos0rumn

AIIUTHBHOE 000pYI0BaHUE

o 3D-o6opynoBanue (3D-npuntep). Munumanbibie: Tun npuntepa: FDM; martepuar:
PLA; paGounii crom: ¢ momorpeBom; pabdouas obmacts (XYZ): or 180x180x180 mMm; cKOpOCTbH
neyatu: He MeHee 150 mMm/cek; MUHMMaNbHAsl TONIIMHA clos: He O6onee 15 mkMm; dopmat ¢aiinon
(ocunoBHbIe): STL, OBJ; 3akpbIThIi KOpIyc: Hamu4ue., | mrT.

° [Tnactuk nns 3D-nipuntepa. Tonmuua mwiactukoBoit HUTH: 1,75 MM; matepuan: PLA;
BeC Karymku: He menee 750 rp., 15 mrT.
° [1O anst 3D-mopenupoBanust. O6maunsiii ”HCTpYMEeHT CAIIP/ ACVYII, oxBaTbIBaronmit

BCCh IIPOLECCC paGOTBI C U3ACIINAMHA —OT IIPOCKTUPOBAHUA 10 U3TOTOBJICHUAA.

JlononHuTensHOE 000y I0OBaHHE

. [lInem BupTyaneHOl peanpHOcTH OOmEe paspemeHne He MeHee 2160x1200
(1080x1200 st kaxkmoro riasa), yroa o63opa He meHee 110; HanuM4Me KOHTPOJUIEPOB — 2 IIT.;
HaJM4YMe BHEIIHUX JAaTYUKOB — 2 IIT.; pa3bE&M ISl OIKIIIOUEHUS HAYITHUKOB: HaJTM4KEe; BCTPOCHHAs
KaMmepa: HaJuuue. 1 KOMIUIEKT.

o [ratuB g kpersieHUs: 0a30BbIX cTaHUMHA. KOMIUIEKT W3 JABYX IITaTUBOB.


http://www.cpubenchmark.net/)

CoBMECTUMOCTD CO IIJIEMOM BUPTYaJIbHOU PEAIbHOCTH, | KOMILJIEKT.

o Hoyt6yx ¢ OC mst VR-nema. KonnyecTBo siep npoieccopa

- He MeHee 4. TakToBas yactora npoiieccopa - He meHee 2500 MI'. Buneokapra - He HUXKE
Nvidia GTX 1060, 6 I'6 Buneonamsts. O0beM oniepaTUBHOMN MaMsATH - HE MeHee 8 10. , 11mT.

. MHOromnonap30BaTeNbCKasi CHUCTEMA BHPTYAJIBHOM PEATBHOCTH C O-KOOPAWHATHBIM
OTCJICKUBAHHUEM IT0JI0KEHMS T10JIb30BaTeiIeii, | KOMILJIEKT.

TpeOGoBaHus K CUCTEME BUPTYaIbHON pEaTbHOCTH:

. MoJJIep’)KKa MOOWJIBHBIX IIJIEMOB BUPTYaJbHOM peajbHOCTU ToJ yrpasieHuem OC
Android;

. HOJIIEpKKA YIPABJIAIOMUX KOHTPOJJIEPOB C BO3MOXHOCTBIO 6- KOOPIMHATHOTO
OTCJIE)KUBAHUS MOJI0KEHUS B IPOCTPAHCTBE;

. TEXHOJIOTUSI TIOJTHOW KoMmmeHcanmuu Jiara (anti-latency): wu3oOpaxeHue IOIKHO

BBIBOJUTHCS JUIS TOYEK, B KOTOPBIX OKaXKyTCsl JIEBBIM M IPABbIM IJIa3a MOJIb30BATENSA Yepe3 BPEMS,
KOTOpPO€ JAOJDKHO IMTPOUTH ¢ MOMEHTA Hadalla OIPEIEICHUS MECTOIIONO0KEHUS IJ1a3 T0JIb30BaTeNs 10
MOMEHTA OKOHYAHHS BBIBOJA U300paXKEeHMSL.;

° IUIOIIAIh OTCJICKUBAHUS I10JIB30BaTEIICH — He MeHee 16 KB. M;

o KOJIMYECTBO T0JIB30BATEIEH — HE MEHEE 3 4ell.

TpeOoBaHus K cuCTEME OTCICKUBAHUS TIOJIOKEHUS MOJIb30BaTeNIel (TPEKUHTa):

. TUI CUCTEMBI OTCIICKUBAHUS: 6-KOOPAMHATHAS CUCTEMAOTCIIC)KUBAHNUS,

. 001K BEC OJTHOTO yCTpOMCTBa TpekuHTra — He Oosnee 20 T

. TEXHOJIOTHUS: ONTHKO-UHEPIUATbHBINA TPEKUHT, aKTUBHBIEMAPKEPHI,
paboTaromue B HHPpaKpaCHOM JHaIa3oHe;

o yroy 00630pa oNTUYECKOl cucteMbl — He MeHee 230 TpagycoB;

. BpeMsi OTKJIMKA CUCTEMbI TPEKHHra — He Oosiee 2 Mc;

. pa3MeNIeHNuEe CEHCOPOB: Ha 00BEKTE OTCIICKUBAHNS,

. CEHCOPBI, UCIIOJIB3YEMBIE JIJIs1 OTCJICKUBAHUS IUIEMOB BUPTYAJIbHOU PEATbHOCTH U JJIsI

OTCICKHMBaAHUA I[BI/I)KCHI/Iﬁ PYK HOHBBOBaTeHeﬁ, JOJIDKHBI OBITH NICHTUYHbBIMHA u
B3aMO3aMCHICMbBIMU,

. pa3MelIeHre aKTUBHBIX MapKEePOB: HAMOJILHOE;

. BCE KOMITOHEHTHI CHCTEMBl TpPEKHHTa JOJDKHBI MOHTHPOBAThCS Ha T1od, 0e3
HEOOXOIUMOCTH MOTOJIOYHOTO/HACTEHHOTO MOHTAXKA;

. HAJIMYME CEHCOPOB B COCTaBE EIWHOTO YCTPOWCTBA TPEKMHTA: aKCEIepOMETD,
TUPOCKOII, ONITUYECKUI CEHCOP;

. 4acTOTa OTCIICKUBAHUS TTOJI0KESHHS TOITB30BaTEIIS:

. - akcenepometp: He MeHee 2000 BbIOOpOK/C;

. - rupockortt: He meHee 2000 BbIOOpOK/c;

. - ONITUYECKUI ceHcop: He MeHee 60 BEIOOPOK/C;

. MOTPENTHOCTh OTCIEKUBAHUS TTOJIOKCHHUS MTOJIB30BATENS BIIPOCTPAHCTBE HA TUTOIIA TN
6 M x 6 M — He Ooitee 10 mm;

. MUHUMAaJIbHOE KOJMYECTBO MOJIb30BaTeNeH, MOAAEPKUBAEMOECCUCTEMON TPEKHIHTa,

HE MeHee 3 yell.
TpeboBaHus K MOKa3aTesIM XpaHEHUs, TPAHCIIOPTHPOBKH WHACTPONKH:

. BpeMsI TIOJIHOTO pa3BEPTHIBAHUS M HACTPOUKU CHUCTEMBI JUIATUIONIATN OTCIIC)KUBAHUS
16 xB. M —He Oojiee 90 muH;

. HEO0OXOIMMOCTh KATHOPOBKU B TMPOIECCE IKCILTyaTalli —OTCYTCTBYET;

o temneparypa xpanenus: -30°C .. + 50°C.

TpebGoBanus K criocob6am yrnpapiieHUs THTEPAKTUBHBIMUA MOJICIISIMU:

. MoJ/IepKKa 6-KOOPAMHATHOTO OTCIICKUBAHUS TTOJIOKEHUSYTIPABIISIIOLIAX

YCTPOWCTB B ITPOCTPAHCTBE.
TpeboBaHus K IPOrpaMMHOMY 00ECIICUCHUIO:
. MOJIZIePKKA CHCTEMOM TPeKUHTa onepanuoHHbIX cuctem: Windows, Android;
. NPEJOCTABIICHHE  HEOTPAHMYCHHOW IO  BPEMCHHM  WCIIOJIB30BAaHHS — IPOCTOM



(HeUCKITIOYMTETFHON) JINIIEH3UHM Ha KOMMEPYECKOEe HCIOIb30BAHUE MPOrPAMMHOTO 00eCIeYeHuUs
cucteMbl TpekuHra Ha oauH mieM ¢ OC Android (Geccpounas TUIEH3HS)

— 3 wr.

OO6mue TpeboBaHuUS:

. HaJIMYMe MOOWIBHBIX IUIEMOB BUPTyalbHOH peanbHocTH Oculus Go win ananor — 3
IIT.;

. HaJIMYMe KOMIUIEKTa IMPOBOOB U 3apsIHBIX YCTPOMCTB /17151 Oecriepe0oiHOM padoThl.

. ®otorpammerpuueckoe [10. [1O qs 06paboTku n300paxeHniin onpeaesneHus Gopmsl,
pa3MepoB, MOJIOKEHUS U MHBIX XapaKTEPUCTUK OOBEKTOB Ha IUIOCKOCTH WJIM B IPOCTPAHCTBE. , 1 MIT.

o Ksampokontep Mavic Air. KoMmnmakTHbI — KBaJpoKONTEp C  TPEXOCEBBIM
crtabunuzaropom, kamepoit 4K, makcumanbHOM NalbHOCTBIO MIEpeIaun He MeHee 6 KM., | mmiT.

. Ksanpokontep DJI Tello. KBagpokonTep ¢ kamepoii, Bec He 6o1ee 100 r B cbope ¢

MIPOTIEIICPOM M KaMepOil; ONTHYECKUN JaTYUK OMpPEeIeNICHUs MO3UIUMA — HAJINYNE; BO3MOXKHOCTh
YAAIEHHOTO NPOrPaMMHUPOBAHUS — HAJIUYUE., 3 IIT.

Menunazona

. doroanmapar ¢ 00bekTHBOM. KonmnuecTBo 2 peKkTUBHBIXTUKCENEH — HE
meHee 20 miH., 1 miT.

o Buneokxamepa. [Tnanmer (st obecriedeHusi COBMECTUMOCTH € 112.3.6) ¢ IpUMEpPHBIMU
XapaKTePUCTUKAMH:

. auaroHanb/paspenienue: He Menee 2048x1536 nukcenei;

. JMaroHalib SKpaHa: He meHee 9.7";

BcTpoeHHas namsath (ROM): ne menee 32 I'b;

. paszpeieHue GoTokaMepsl: He MeHee 8 Mii;

o Bec: He Oonee 510 1

o BeIcoTa: He Ooiee 250 mm. , 1 mmT.

. Kapra namsitu 1t portoanmnapara/Bugeokamepsl. O0bémnamsaTu — He MeHee 64 170,
knacc He Hke 10., 2 mT.

o [taTuB. MakcumanbHas Harpy3ka: He 0ojiee 5 Kr;MaKCUMaJlbHasi BEICOTA ChEMKHU:

He meHee 148 cm, 1 mT.

NudopMaliMOHHO-METOUYECKUE  YCIIOBUSL ~ pealiM3alldd  OCHOBHOM  00pa3oBaTelbHOM
IIPOrpaMMbl OCHOBHOI'O O0ILIEr0 00pa30BaHUs (CIMCOK BHEIIHHUX METOJ. MaTepuasoB) (CCbUIKM Ha
JIOT1. MaTEpHUaJIbI

— MPONKCHIBAEM B Keiicax).
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