TOUYKA !'POCTA

MYHUIUITAJIBHOE OBIIEOBPA3OBATEJIBHOE YUYPEXJIEHUE
«CPEIHAA OBIIEOBPA3OBATEJIBHA A HIKOJIA»

356022, CraBpononbckuit kpait, HoBoanekcanapoBckuii paitoH, ct. ['puropomnonucckas, yiu. [llmuara, 39a
tenedon/daxc: (8-86544) 5-29-10; e-mail: sosh2-1526(@bk.ru

COI'JTACOBAHO: YTBEPXIAIO:
PykoBomgutens LlenTpa «Touka PocTay nupexktop MOY COIII Ne2
E.N. Ky3nenoBa A.C.Epoxuna

[Tpuka3 ot 30.08.2019r Ne

JOHNOJIHUTEJIBHAS OBILIEOBPA3OBATEJIBHAS OBLHIEPASBUBAIOLIIAA
INPOI'PAMMA
Kypca «I'eonHpopManoOHHbIEC TEXHOJIOT UM
HanpagiieHHOCTB mpOrpaMmbl: TEXHUYECKAS
YpOBEHB NPOrpaMMbl: O3HAKOMUTEIBHBIN

Bo3pacr o0yuaromuxcsi: 11-150et
Kuaace/ knacepr: 5-8

KoaunvecTBo aereii B rpynme: 12
Cpoxk peamm3anumn: 1 ro.
Koan4decTBo yacoB B roa: 140

CocraBurein:
YUUTENb BBICHIEH KBATU(PUKAITMOHHOMN KaTeropuu
Ky3neuoB Baagumup ApkaabeBu4

cT. ' puropononucckas
2019-2020 yu4. rox

1



mailto:sosh2-1526@bk.ru

IHosicHuTeabHASA 3aNMCKa
[Tporpamma «I'eonHpOpMaLIMOHHbBIE TEXHOIOTHIDY
CocraBneHa Ha OCHOBAHUHU:
- 3axona Poccuiickoit @eneparun «O06 obpazoBanuu B Poccuiickoit @eneparmu» ot 29.12.2012 rona Ne 273;
-Konnenmuu npenomaBanus mpeaMeTHon oonactu «TexHOoIorus
B 00pa3oBaTeNnbHBIX opranu3anusix Poccuiickoit denepannu, peaqu3yonux OCHOBHbIE 00111e00pa3oBaTeIbHbIC
IIPOrpaMMBbD»;
- Pacnopsbxenust MunucreperBa npocsetienus PO ot 01.03.2019 r Ne P-23 «Metoauyeckue peKkoMeH1aluu
10 CO3JJaHUIO MECT sl peaIn3alliil OCHOBHBIX U JOIOJHUTEIBHBIX 00111€00pa30oBaTebHBIX TPOrpaMM
U POBOro, ECTECTBEHHOHAYYHOT'0, TEXHUYECKOTO U TYMaHUTAapHOTO Mpoguiiel B 00pa3oBaTeIbHBIX
OpraHu3alMsIX, PaCIOJIOKEHHBIX B CETbCKOW MECTHOCTH U MaJIbIX TOPOJIaX, U JUCTAHIMOHHBIX TPOrpamMm
o0y4eHHs OnpeeEHHBIX KaTerophii 00yJaromuxcsi, B TOM 4KCie Ha 0a3e CEeTEBOro B3aUMOICHCTBH;
- [Tpukaza MOH u MII KK Ne361ot 05.02.2019r. «O BHECEeHHM U3MEHEHH B ITPUKa3 MUHUCTEPCTBA
00pa3oBaHMs, HAYKU U MOJIOAEKHON MOIUTUKHU OT 28 oKTsA0ps 2018 1. Ne3840 «006 yTBepkaeHHH KOMILIEKCa
Mmep, Konnenuu no peanuzanuu meponpusarus deaepaibHoro nmpoekra «CoBpeMeHHas MIKO0JIay Mo
OOHOBJICHHMIO MaTePUAIbLHO TEXHUYECKOH 0a3bl Ui (OpMUPOBAHUS y 00YUAIOIIMXCS COBPEMEHHBIX
TEXHOJIOTUYECKUX U TYMAHUTAPHBIX HABBIKOBY.
Pabouas nporpamma Kypca pazpaboTaHa Ha OCHOBaHUH MPOrpaMM TexHomapka «KBaHtopuym» u
chopMUPOBATH Y 00YUAIOIINXCS YCTONYNUBYIO CBSI3b MEXTy HH(POPMALIMOHHBIM U TEXHOJIOTHYECKUM
HaIpaBJICHUSIMHU Ha OCHOBE PEaJIbHBIX MPOCTPAHCTBEHHBIX TAHHBIX, TAKMX KaK a3po(oTochEMKa, KOCMUYECKast
CbEMKA, BEKTOPHBIE KaPThI U Ip. DTO MO3BOJIUT 00YUYAIOUTUMCS MOJIYYUTh 3HAHUS 10 UCIOJIB30BaHUIO
reOMH(OPMALMOHHBIX HHCTPYMEHTOB U IPOCTPAHCTBEHHBIX JAHHBIX JIsl IOHUMAHUS U U3Y4YECHUSI OCHOB
YCTPOICTBa OKPY>KAIOILIEro MUPA U IPUPOJIHBIX sBIeHUH. O0ydaronrecs CMOTYT pealn30BbIBaTh KOMaHIHbIE
MIPOEKTHI B Cpepe UCCIIEOBAHUS OKPYKAIOIIET0 MUPA, HAYaTh UCIOIb30BaTh B IOBCETHEBHON KU3HU
HABUTAIIMOHHBIE CEPBUCHI, KOCMHUUECKUE CHUMKH, JIEKTPOHHBIE KapThl, COOUPATh 1aHHBIE 00 00BEKTaX Ha
MECTHOCTH, co37aBaTh 3D-00BbeKThl MECTHOCTH (KaK OTIENbHbIC 3/IaHHsI, TaK U LEJIble TOPOAa) H MHOTOE
Ipyroe.
Kaaccndukanus nporpaMmbl: TEXHUUYECKAS.
HanpagJieHHOCTh 00pa3oBaTe/IbHOM MPOrpaMmal: oOpa3zoBareibHas nporpamma «I eonHpopmanmoHHbIe
TEXHOJIOTUNY SIBJIETCS 00111e00pa3oBaTeIbHON IPOTrPaMMOii MO MPEeaAMETHOM 061acTu «TexXHOmOTus».
DyHKIHOHAJIBHOE NPeIHA3HAYECHUE IPOrPAMMBI: ITPOCKTHAS.
®opma opraHu3aUMu: IPYIIIOBas.
AKTYaJIbHOCTh U OTJINYHMTEIbHbIE 0COOCHHOCTH NPOIrPaMMBbI
HoBu3zHa mporpaMMsbl 3aKII09a€TCs B CO3aHUH YHUKATHHONW 00pa30BaTeNbHON cpebl, POPMUPYIOIICH
MIPOEKTHOE MBIIIEHNE 00y4YaoUIXcs 3a CYET TPAHCIALUU IPOEKTHOTO CIIoco0a IeATeIbHOCTH B paMKax
pelIeHHsI KOHKPETHBIX MPOOJIEMHBIX CUTYaIUH.
AKTyaJIbHOCTB pOTpamMMbl 00YCIIOBJIEHA TEM, UTO paboTa HaJl 3aJJauaMi B paMKaX IMPOEKTHOMN AESITeIbHOCTH
(bopMHpyeT HOBBII TUI OTHOIICHHUS! B pAMKaX CUCTEMBI «IIPHPOJIa — OOLIECTBO — YETIOBEK — TEXHOJIOTHH,
OTIpeACISAIONIUI 0053aTeIbHOCTh AKOJIOTUYECKON HOPMUPOBKY IIPU OpraHU3aIUH JII000H NesSTEIbHOCTH, YTO
SBIISICTCS NIEPBBIM 1IAaroM K (JOpMUPOBAHUIO «TIOKOJIECHUS PA3BUTHUS», SIBISIOMIETOCS TPEHOM Pa3BUTHUS
COBPEMEHHOTO OOIIECTBA.
[Tporpamma npeznonaraet GoOpMUPOBaHKUE y 00yUAIOIIUXCS MIPEICTABICHUH O TEHACHIUAX B Pa3BUTUU
TexHu4YecKou cheprl. HOBBIN TEXHO-TPOMBINIUICHHBINA YKJIaJ HE MOXET OBITh MOJI0KEH B (popmaT oOI1iecTBa
pa3BUTH TOJBKO Ha OCHOBAHWM HOBU3HBI (DU3MYECKUX MPUHIMIIOB, HOBBIX TEXHUYECKUX PEIICHUH U
KJIACTEPHBIX CXEM B3aMMOJICUCTBUS HA IOCTHUHAYCTPHAIIBHOM 3Talle Pa3BUTHS COLIMYMA, a UJIesl pa3BUTHUSA
00I1IeCTBa HEMPETIOKHO BKIIOYALT B c€0sl TEHACHIIMIO K OOPETEHHIO COHAIIPABICHHOCTH aHTPOTIOT €HHBIX
(hakTOpOB, 3aKOHOB Pa3BUTHS OMOC(EPHI U KYJIBTYPHOTO Pa3BUTHUSA.
[lenarornueckas 11e1eco00pa3HOCTb ATOM MPOrpPaMMBbl 3aKITIOYAETCS B TOM, UTO OHA SBJISETCS LEJIOCTHOMN U
HEMpPEephIBHON B TEUEHHE BCETo Mpolecca 00y4eHHs U MO3BOJISIET 00y4aroIIeMycs 1ar 3a aroM packpbIBaTh B
ce0e TBOpUECKHE BO3MOKHOCTH M CaMOPEaIN30BBIBATHCSI B COBPEMEHHOM Mupe. B mporuiecce n3yuenus
OKPY’KaIoIIero MUpa, 00yJaronuecs moxydaT JOMOTHUTEIbHOEe 00pa3oBaHue B 00JaCTH HHGOPMATHKH,
reorpaduu, MaTeMaTHKU U (PUHKH.
OTnuyuTeNnbHON 0COOEHHOCTHIO TaHHOM MPOTrPAMMBI OT YK€ CYHIECTBYIOIIUX 00pa30BaTeIbHbIX MPOrpaMm
ABJISICTCA €€ HAIPaBJICHHOCTh HA PAa3BUTHE 00YYAIOLINXCS B IPOEKTHON JEATEIbHOCTH COBPEMEHHBIMU
Meroaukamu TPU3 u SCRUM ¢ moMoIp10 COBpEMEHHBIX TEXHOJIOTHI 1 000pYI0BaHHS.
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DopMblI 3aHATHI:

- paboTa HaJ penieHneM KeicoB;

- 1abOpaTOPHO-TIPAKTUUECKHE PAOOTHI;
- JICKIIUH,

- MacTep-KJIaCChl;

- 3aHATUA-COPCBHOBAHU

- BKCKYpCHH;

- POCKTHBIE CECCUMU.

MeToabl, HCTIOJb3YyeMble HA 3aAHATHSAX:

- MpaKkTHYeCcKue (yIpaKHCHUS, 3a]1a4H ),

- clIOBeCHBIE (paccka3, Oecesia, MHCTPYKTaX, YTCHHE CIIPAaBOYHON JIUTEPATYpPHI);

- HarJBsIIHBIC (IEMOHCTpAIUs MyIbTUMEIUNHBIX TTpe3eHTanni, pororpadun);

- npo6IeMHbIe (METOABI MPOOIEMHOTO U3JI0KEHNs1) — 00yUYaIOIMUMCs 1a&TCs YacTh TOTOBOTO 3HAHUS;
- IBPUCTUYECKUE (JACTHYHO-TIOMCKOBBIE) — O0YUYarOIIMMCS TIPEIOCTABIISETCS 0O0JIbIas BO3MOKHOCTh
BbIOOpa BApHAHTOB,;

- UCCIIeI0BaTeNbCKUE — 00y4YaroIuecss caMi OTKPBIBAIOT U UCCIIEIYIOT 3HAHUS;

- WJUTIOCTPATUBHO-00BSICHUTEILHEIC,

- PENpPOAYKTHUBHEIE;

- KOHKpETHBIE M a0CTpaKTHBIC, CHHTE3 U aHaJIN3, CpaBHEHHUE, 000011IeHne, abcTparupoBaHue,
KJ1accupuKalus, CUCTEMAaTU3alHsl, T. €. METOJIbl KaK MBICIUTENbHbIE ONEpalliu;

- WHIYKTUBHBIC, IS TyKTHBHBIC.

1.1.1. llenwm m 3a7a4M peaau3ai OCHOBHON 00pa30BaTebHON MTPOrpaMMbl OCHOBHOTO OOIIETro
o0Opa3oBaHUs

Ieab: BoBeueHHE 00Y4AIOMIUXCS B IPOEKTHYIO I€ATEIbHOCTh, pa3pab0TKa HAyYHO-HUCCIIeI0BATEIbCKUX U
WHXCHEPHBIX TIPOEKTOB.

3agaum:
obyuarowue:
. npuoOpeTeHue 1 yriayoieHre 3HaHUM OCHOB MTPOEKTUPOBAHUS U YIIPABICHUS MPOEKTaMU;
. O3HAKOMJICHHE C METOAaMHU U puéMamMu cOopa U aHanu3a HH(popMaIumy;
. o0y4eHHE TIPOBEICHUIO UCCIICIOBAHUM, TPE3CHTAIIMN M MEXKITPEIMETHOMN MO3UITMOHHOM
KOMMYHHKAITUH;
. oOydeHue paboTe Ha CTIeIMATH3UNPOBAHHOM 000pPYIOBAaHUH M B TIPOTPAMMHBIX CpEIax;
. 3HAKOMCTBO C Xap/I-KOMIETCHIHUSIMH (T€ONH(OPMAIMOHHBIMHU ), TO3BOJISIFOIIIMMH TPUMCHSITh
TEOpEeTUYECKNe 3HAaHUS Ha TPAKTUKE B COOTBETCTBUU C COBPEMEHHBIM YPOBHEM Pa3BUTHS TEXHOIOTHMA.
paseusaioujue:
. (dbopMHpOBaHHE HHTEPECa K OCHOBAM M300peTaTeNbCKON AESITETbHOCTH;
. pa3BUTHE TBOPUYECKUX CITIOCOOHOCTEH M KPEaTUBHOTO MBIIICHUS;
. npuobpeTeHne onbiTa ucroiab3oBanust TPU3 nmpu hopmupoBanry COOCTBEHHBIX HICH U PEIICHU;
. (dhopMUpOBaHHE TOHUMAHUS MIPSMOU U 0OPATHOM CBSI3M MPOEKTA U CPEIIbl €ro Peaanu3allii, 3aI0KCHIE
OCHOB COLMAJILHOM M KOJIOTMYECKON OTBETCTBEHHOCTH;
. pa3BUTHE T€OMPOCTPAHCTBEHHOTO MBITIICHUS;
. paszBuTHE COPT-KOMIETEHITNN, HEOOXOUMBIX JJI YCIEITHOW paOOThl BHE 3aBUCUMOCTH OT BHIOPAHHOM
npodeccun.
gocnumameJbHule:
. (hopMUpOBaHHE TPOSKTHOTO MUPOBO33PEHUS M TBOPUECKOTO MBIIIUICHHUS;
. (hopMHpOBaHHE MUPOBO33PEHHUS, IO KOMIIJIEKCHON OIIEHKE, OKPY>KAIOLIEr0 MUpa, HApaBJIEeHHOW Ha ero
MO3UTUBHOE U3MECHEHHUE;
. BOCIHUTaHHE COOCTBEHHOM MO3UIIMU IO OTHOIIEHHIO K €ITEIbHOCTU U YMEHHUE COMOCTABIIATH €€ C
JIPYTUMHU TTO3UIUSAMHU B KOHCTPYKTHBHOM JHAJIOTE;
. BOCIIUTAHHE KYJIbTYPbl paOOTHI B KOMaH/IE.

1.1.2.  TlpuHIMIIBI ¥ TOAXOABI K (POpMUPOBAaHUIO 00pA30BATEIBHOM MPOrPaMMBbl OCHOBHOTO OOIIETO
oOpazoBaHHs
IIporpamma peanusyercsi:



- B HEMIPEPhIBHO-00pa30BaTEIbHOM JAEITEIbHOCTH, COBMECTHOM JIEATENbHOCTH, OCYIIECTBIIEMON B X0/1€
PEKUMHBIX MOMEHTOB, TJIe 00yUaIOIUICs OCBaUBACT, 3aKPEIUISIET U alPOOUPYET MOTYICHHBIE YMEHUS;

- B CAMOCTOSITEIbHON AESITENbHOCTH 00YyJaloIuXCsl, /1€ 00y4aromuics MOKET BbIOpaTh 1eATENbHOCTh 110
WHTEpecaM, B3aUMO/ICHCTBOBATh CO CBEPCTHUKAMU Ha PAaBHOMPABHBIX MO3UIUSX, PEIIATh MPOOIEMHBIC
CUTYALlVH U JIp.;

- BO B3aUMOJEHUCTBUU C CEMbSIMU JIETEM.

[IporpamMmma MOXKET KOPPEKTUPOBATHCS B CBA3U C U3MEHEHUSIMU:

- HOPMaTUBHO-TIPaBOBO# 0a3bl JOIIKOIBLHOTO 00pa30BaHMS;

- BUJOBOW CTPYKTYpPHI TPYIIII;

- 00pa30BaTEIBLHOTO 3aMpoca POIUTENEH.

[Tonxonpl K GOPMUPOBAHUIO TPOTPAMMBI:

- JINYHOCTHO-OPHEHTUPOBaHHbIN. Opranu3anus 00pa3oBaTeILHOIO IpoIlecca ¢ yYETOM IIIaBHOTO KPUTEPHUs
3¢ (heKTUBHOCTH 00y4aIOUIerocsi — ero JMYHOCTH. MeXaHu3M — CO3/IJaHUE YCIOBUUN Ui Pa3BUTHUS JIUYHOCTU
Ha OCHOBE M3y4YeHMs CIIOCOOHOCTEH 00ydaronierocs, ero UHTEPECcoB, CKIOHHOCTEH.

- HestenpHoCcTHBINA. OpraHu3anus AeITeIbHOCTH B 00IIEeM KOHTEKCTe 00pa30oBaTesIbHOTO Mpoliecca.

- Hennoctueril. Opranuszanus pa3BUTHA U BOCIUTAHUS HA OCHOBE OOIIEUEIOBEYECKUX IEHHOCTEH, a TaKkKe
STUYECKUX, HPDABCTBEHHBIX U T. 1.

- KomnerentHoCTHBII. @OpMHPOBaHNE TOTOBHOCTH OOYYAIOIIMXCS CAMOCTOSITEIIBLHO ICHCTBOBATH B X0J1€
pelIeHus akTyalbHBIX 3a/1a4.

- CucremubIil. MeTO0I0THYECKOE HAMIPABICHHE, B OCHOBE KOTOPOTO JISKUT paCCMOTpEHHE 00yUaroerocs
KaK LEJIOCTHOIO MHOYKECTBA AJIEMEHTOB U3 OTHOLLICHNUH U Pa3JIUYHBIX CBA3EH MEX1y HUMHU.

- Muanoruueckuii. Opranuszanus nporecca ¢ yu€ToM NpUHIUIA JUAIO0ra, CyObEeKT-CyObEKTHBIX OTHOLICHUH.
- [IpoGemusiii. DopMHUpOBaHUE TPOTPAMMBI C IMTO3UITUH KOMITJIEKCHOTO U MOAYJIBHOTO MIPEICTABICHUS €&
CTPYKTYPBI KaK CUCTEMBI TIOJIITPOrpaMM 0 00pa30BaTEIbHBIM 00JIACTSAM U JIETCKUM BHJIaM JESTEIbHOCTH,
CHOCOOCTBYIOUINM LIEJIEBBIM OPUEHTHUPAM Pa3BUTHSL.

- Kynbryponoruueckuit. Opranusariys mporecca ¢ ya€ToM NoTeHIHala KyJIbTypOCOOOPa3HOTO COAEePIKaHMUS
JIOIIIKOJIBHOTO 00pa30BaHMsI.

1.2. [Inanupyemble pe3yabTaThl OCBOCHUS 00YUaIOIIUMICS OCHOBHON 00pa3oBaTeIbHON POTrpaMMBI
OCHOBHOT0 00111eT0 00pa3zoBaHusi (0053aTeIbHO POBEPUTH Pa3OHMEHUE 110 JIMYHOCTHBIM, IPEAMETHBIM H T. 11.)
1.2.1. OO0mue nomoxxeHus

[IporpamMma gaét 00y4arommMcs BO3MOKHOCTh IOTPY3UTHCA BO BCE MHOI000pa3ue MpOCTPaHCTBEHHBIX
(reorH(OPMAIIMOHHBIX ) TEXHOJIOTUH. [IporpamMmma 3HaKOMUT 00YYAIOIIMXCS C TEOMH(POPMAITUOHHBIMU
CUCTEMaMH U C pa3IMYHBIMU BUAAMH F€OJJaHHBIX, TI03BOJISET MOIYYUTh 0a30BbIe KOMIETEHIINH 110 cOOpy
JAHHBIX U OCBOUTH MEPBUYHBIC HABBIKU PAOOTHI C TaHHBIMH. [10JTydeHHbIE KOMITETEHIIUU W 3HAHHUSI TIO3BOJIST
o0yyarouMcs IPUMEHUTh UX MOYTH B JII0OOM HalpaBiIeHUH COBPEMEHHOTO pbiHKa. OCBOUB MPOrpaMMy,
o0yyaromuecsi CMOTyT BbIOpaTh HanOoJiee HHTEPECHYIO JJIsl HUX TEXHOJIOTHYECKYIO HalpaBIeHHOCTh, KOTOPOU
OHM OyayT 00yJaThCsl B paMKax yriayOJa€HHOTO MOTYJIS.

[TporpamMma 3aTparuBaer Takue Tembl, Kak: «OCHOBBI pa0OTHI C IPOCTPAHCTBEHHBIMU JTAHHBIMIY,
«OpHUeHTHpPOBAaHUE Ha MECTHOCTIY, «OCHOBHI hoTorpaduny», «CaMoCcTOATEIbHBIN cOOp AaHHBIX», «3D-
MOJICTTUPOBAHUE MECTHOCTH U 00bEKTOB MeCTHOCTHY, «I eonnpopmanmonusie cuctemsl (I'NUC)y,
«Busyanuzanus v npeicTaBiIeHNuE PE3YIbTaTOB.

B ocHoBe pa3paboTaHHON MPOrpaMMBbl JIEKUT METOAMUECKUI HHCTpYMEHTapuil eliepaibHOTro0 ThIOTOpa
brictpoBa AnToHa IOpheBuua «CeTh 1eTCKUX TeXHONapKoB “KBaHTOopuym”. BBOAHBIN MOAYIbY.
[Tporpamma opueHTHpOBaHA Ha JIOTIOJHUTENIbHOE 00pa30BaHNe 00YUaIOIMXCS IIKOJIBHOTO BO3pacTa 7 Kiacca.
MakcumanbHOE KOJIMYECTBO O0yJaronuXxcs B rpynmne — 15 denoBexk.

1.2.2. CrpyKTypa IJIaHUPYEMBIX PE3yIbTaTOB

[Inanupyemsble pe3ynbTaThl OMUPAKOTCS HA BEAYIIHE LIEJIEBbIE YCTAHOBKH, OTPAXKAIOIe OCHOBHOM,
CYIIHOCTHBIN BKJIAJ KaXX10H U3y4aeMoil MpOrpaMMbl B pa3BUTHE JTMYHOCTH, 00yUJarOMIUXCsl, UX CIOCOOHOCTEH.
B cTpykType minaHupyemsbIX pe3ysIbTaTOB BBIACISIOTCS CAEAYIOIINE TPYIIIIbL:

1. JIn4HOCTHBIE Pe3yIbTaThl OCBOSHUSI OCHOBHOM 00pa30BaTEILHOM MPOTpaMMbl IPEICTABICHBI B
COOTBETCTBHUU C IPYNION JIUYHOCTHBIX PE3YJIbTATOB.

2. MeTtanpeaMeTHbIe pe3yIbTaThl OCBOSHUS OCHOBHOW 00pa30BaTeNIbHOM MPOrpaMMbl TIPEICTABICHEI B
COOTBETCTBHUH C MOATPYNIIAMHU YHUBEPCAIBbHBIX YU€OHBIX 1eHCTBUH.

3. [IpenmeTHbIe pe3ynbTaThl OCBOCHHUS OCHOBHON 00pa3oBaTeIbHON MPOrpaMMBbl IPE/ICTABIICHHI B
COOTBETCTBHUH C IPYMHIaMH Pe3yJIbTaTOB y4eOHOI 0 IpeaMeTa.
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1.2.3. JInuHOCTHBIE pe3yIbTAThI
IIpoepammmsie mpebosanus K ypoGHI0 BOCRUMAHHOCIU (TUYHOCIHbBLE PE3YIbIMaAmbl):
— c(pOpMUPOBAHHOCTH BHYTPEHHEN MO3UIIMHN 00YJarOIET0Cs, YMOLIMOHAIBHO-TI0JI0KUTEIBHOE OTHOILICHUE
o0ydJaroIerocs K IkoJie, OpueHTalus Ha Mo3HaHUEe HOBOTO;
— OpHeHTalus Ha o0pa3el] MOBEACHUS «XOPOLIETo YUECHUKa;
— c(hopMUPOBAHHOCTH CAMOOIICHKH, BKJIIOYast OCO3HAHHE CBOMX BO3MOKHOCTEH B YUEHUH, CIIOCOOHOCTH
a/IeKBaTHO CYJIUTh O MPUYMHAX CBOETO ycliexa/Heyclexa B YYeHHH; YMEHHE BUIETh CBOM IOCTOMHCTBA U
HE/IOCTATKH, YBaXXaTh ce0sl M BEPUTD B yCIEX;
— c¢(OpMHUPOBAHHOCTh MOTHBAIIMH K y4€OHOU IeATEIbHOCTH;
— 3HaHHWE MOPATIBLHBIX HOPM U C(HOPMHUPOBAHHOCTH MOPAIbHO-3THYECKUX CY)KJIEHHH, CIOCOOHOCTH K PEIICHUIO
MOpaJIbHBIX MPOOJIEM Ha OCHOBE KOOPIUHAIIMH PA3IMUHbBIX TOUEK 3pEHUSs], CIIOCOOHOCTD K OIIEHKE CBOMX
MOCTYIIKOB M JICHCTBUN APYTHX JIIOJEH C TOUKHU 3pEHUs COOI0ICHUS/HApYILIEHUS] MOPaTbHOI HOPMBI.
IIpoepammmusie mpebosanus K ypoSHIO pa3eumusl:
— c(hopMUPOBAHHOCTH MPOCTPAHCTBEHHOTO MBIIIUICHUS, YMEHUE BUIETh 00BbEM B INIOCKUX MPEIMETAX;
— yMeHHe 00pabaThiBaTh U CUCTEMATU3UPOBATh OOJIBINIOE KOJUYECTBO HHPOPMAIIHH;
— c(hopMUPOBAHHOCTH KPEATUBHOT'O MBIIIJICHUS, TOHUMAaHNE MPUHIIMIIOB CO3[aHKsI HOBOTO MPOIYKTa;
— c(pOPMUPOBAHHOCTH YCUAUYNBOCTH, MHOT033Ja4HOCTH;
— c(hopMUPOBAHHOCTH CAMOCTOSITEIBHOTO IMOAX0/1a K BHITIOTHEHUIO PA3IMYHBIX 33/1a4, yMEHUE paboTaTh B
KOMaH/Ie, yMEHHE MTPaBUIbHO JEJIErUpOBaTh 3a/1a4H.

1.2.4. MetanpenMeTHbIE pE3yJIbTaThI
I'eorpadus
BelllyCKHMK HayduTes:
. BBIOMPATh HCTOYHUKH reorpaduueckoil nHGpopMannu (kaprorpadudeckue, CTaTUCTHIECKHE,
TEKCTOBbIE, BUACO- U (OTOM300paKECHNUsI, KOMITBIOTEPHBIE 0a3bl TaHHBIX ), a/ICKBaTHBIC PEIIaeMbIM 3aj[ayam;
. OPHUEHTHPOBATHCS B HICTOYHUKAX Teorpadudeckoit nHdopmaiuu (kapTorpadudecKkue, CTaTUCTHIECKUE,
TEKCTOBbIE, BUICO- U (OTOM300paXKEHHUS, KOMITBIOTEPHBIE 0a3bl JaHHBIX ): HAXOAUTh U U3BJICKATh
Heo0X0IMMYI0 HH(POPMAIIUIO; OTIPEAEIIATh U CPAaBHUBATH KAUYECTBEHHBIEC M KOJIMYECTBEHHBIE TOKA3aTeNH,
XapakTepu3ymolue reorpadudeckre 00bEKThI, IPOLECCH U ABJICHHUS, UX MOJI0KEHUE B IPOCTPAHCTBE IO
reorpaUyecKuM KapTam pa3HOTo COJAEp>KaHUsS U IPYTUM UCTOYHHUKAM; BBISBIIATH HEAOCTAIOUIYIO,
B3aMMOJIOTIOJTHAIOLIYIO M/WIIK POTUBOPEUMBYIO Teorpaduyeckyro nHPOpMalnio, IPEACTABICHHYIO B OTHOM
WM HECKOJIBKUX UCTOUYHUKAX;
. MPEJCTABIATH B Pa3InYHbIX (popMax (B BUJE KapThl, TAOIUIIBL, Tpaduka, reorpaguueckoro onucaHms)
reorpaduyecKkyro HHPOPMAIIUIO, HEOOXOIUMYIO JIJIsl PEIICHUs YICOHBIX M TIPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4.
BbIMyCKHUK TOTYYHUT BO3MOKHOCTD HAyUUThCS:
. MOJIETTUPOBaTh reorpaduieckie 0ObEKTHI U SIBICHMUS,
. MPUBOAUTH MPUMEPHI MPAKTUYECKOTO MCIIOJIBb30BaHMs reorpaMuecKuX 3HaHUH B pa3InYHbIX 001aCTIX
NeSITeIbHOCTH.
MaremaTuka
CraTuctuka u Teopus BEpOATHOCTEN
BelnyCckHMK HayduTes:

. MIPE/ICTaBIIATh IaHHbIE B BUJIE TAaOIUI], TUarpamm;

. 9UTaTh WH()OPMAIIHIO, TTPEJICTABICHHYIO B BUJIE TAOIHIIbI, TUATPAMMBI.

B noBceHEBHOM KWU3HU U IPU U3YyYEHUHN JPYTUX MPEIMETOB BBITYCKHUK CMOKET:

. W3BJICKATh, MHTEPIIPETHPOBATH U MTPEOOPA30BHIBATH MHPOPMAITUIO, TIPEJCTABICHHYIO B TA0IHUIIAX U HA

JUarpaMMax, OTPa)Karollyl0 CBOMCTBA U XapaKTEPUCTUKH PEaTIbHBIX MIPOLIECCOB U SBJICHUI.
Haruasanast reomerpust

['eomerpuueckue Guryps

BrInnyCKHMK HayduTcs:

. orepupoBaTh Ha 0a30BOM YPOBHE MOHATHAMU: PUTypa, TOUKA, OTPE3OK, MpsAMas, JIyd, JoMaHas, yrodi,
MHOT'OYTI'OJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOJIBHUK, IPSMOYTOJIbHUK U KBAaJpaT, OKPY>KHOCTb U KPYT,
MPSIMOYTOJIbHBIN Mapasienenunen, Kyo, map. M3o00paxkaTs n3ydyaemblie (GUTYpBI OT PyKH U C TOMOUIBIO
JIMHEWKU U LUPKYJIS.

B noBceHEBHOM KWU3HU U IPU U3YYEHUHN JPYTUX MPEIMETOB BBIITYCKHUK CMOKET:

. pelaTh MpakTHYECKUE 3a/1a4i C IPUMEHEHUEM MTPOCTEUIIINX CBOUCTB (PUTYD.

N3mepenus u BBIYUCICHUS



BoeimyckHUK HAy4UTCS:

. BBITOJIHATH U3MEpPEHHE UTUH, PACCTOSIHUHN, BETMUMH YIJIOB € TIOMOIIBI0 HHCTPYMEHTOB JUIsl U3MEPEHUN
JUTUH U YTIIOB.

Pusuka

BeimyckHuK HayduTes:

. co0uroaTh MpaBuiia 0€30MacHOCTH U OXPaHBI TPyia IMpU padboTe ¢ yu4eOHBIM U JIAOOPATOPHBIM
o0opyI0oBaHUEM;

. MOHUMATh MIPUHLUIIBI AEUCTBUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, YCIOBHS UX
0€301acHOT0 HCIOIb30BaHMS B TIOBCEAHEBHON JKU3HH;

. MCIOJIb30BATh MPH BBHIIIOJHEHNUU YUEOHBIX 3a/1a4 HAYYHO-TIOMYJISIPHYIO JTUTEPATYpy O (PU3HUECKUX
SIBJICHUSIX, CIIPAaBOYHBIC MaTE€PHAIIbI, PECYypChl HHTEPHETA.

HNudpopmaruka

BeimyckHuK HayguTes:

. pa3nuyath BUIBI HH(POPMAINH 110 crIoco0aM e€ BOCTIPUSATHS YeIOBEKOM H I10 criocobaMm eé
IPEAICTAaBICHNS HA MAaTEPUAIBHBIX HOCUTEIAX;

. MPUBOAUTH IPUMEPBI HHPOPMALIMOHHBIX MPOILIECCOB (TIPOLIECCOB, CBA3aHHBIX C XpaHEHUEM,
npeoOpa3oBaHUEM U Nepeiavyeii TaHHBIX ) B )KUBOW IPUPOJIE U TEXHUKE;

. knaccuuuponats cpeacrsa KT B cOOTBETCTBUM € KPYTOM BBINOJTHAEMBIX 33/1a4.

MaremaTuvecKkue 0CHOBbI HHPOPMATUKH

BoInyCKHHK MOTYYUT BO3MOKHOCTD:

. MO3HAKOMUTHCS C MPUMEPaMU MaTeMaTUYECKUX MOJeNiel U HCIO0Ib30BaHHUEM KOMITBIOTEPOB MPHU UX
aHaJIM3e; MOHATh CXOJ/ICTBA U PA3INYMUS MEKIYy MaTEMAaTHIECKONH MOJIEIbI0 OOBEKTA M €r0 HATyPHOM MOJIETIBIO,
MEX1y MaTeMaTHUYeCKON MOJENbI0 0ObEKTA/SIBICHUS U CIIOBECHBIM OMIHCAHUEM.

Hcnonbs3oBanue mporpaMMHBIX CUCTEM U CEPBHCOB

BrinyckHUK HAy4UTCS:

. KJIacCUUIIUPOBATh (AIIBI IO TUIY U MHBIM TTapaMeTpaM;

. BBITIOJIHATH OCHOBHBIE oriepaliuu ¢ (ainamu (co3gaBaTh, COXpaHITh, peAAKTUPOBATh, YAAJATH,
apXUBUPOBATH, «PACTIAKOBBIBATHY apXUBHBIC (DAIITBI).

BrinmyckHuK oBrajzieet (Kak pe3ynbTaT MPUMEHEHUS TPOTrPAMMHBIX CUCTEM U HHTEPHET-CEPBUCOB B JaHHOM
Kypce 1 BO BCEM 00pa30BaTEIbHOM IpoIecce):

. HaBbIKaMU pabOThI C KOMITBIOTEPOM; 3HAHUSIMH, YMEHHUSIMH 1 HaBbIKaMU, JIOCTATOYHBIMU JJIs1 pa0OTHI C
Pa3TUYHBIMHU BUIAMU TPOTPAMMHBIX CUCTEM U UHTEPHET-CEpBUCOB ((haiiioBbIe MEHEIKEPHI, TEKCTOBHIE
PEAAKTOPHI, DJIEKTPOHHBIE TaOIUIIBI, Opay3ephl, TOUCKOBBIE CHCTEMBI, CJIOBAPH, SJIEKTPOHHBIE SHIIUKIIONETUN );
YMEHHEM OMUCHIBATH PAbOTy ATHX CUCTEM U CEPBUCOB C UCTIOIB30BAHUEM COOTBETCTBYIOIIEH TEPMUHOIIOTUH;
. pasIuuHbIMU (OPMaMH MPECTABICHUS JAaHHBIX (TaOJIUIIBI, AHArpaMMBbl, TpaduKH | T. 11.);

. MO3HAKOMUTCS C MIPOTPAMMHBIMH CPEACTBAMH TSI pAOOTHI C Ay TUOBU3YaTIbHBIMH JTAHHBIMU U
COOTBETCTBYIOIIUM MOHSITUHHBIM aNmapaToM.

BbIMyCKHUK TOTYYUT BO3MOXKHOCTD (B JaHHOM Kypce U MHOW y4eOHO! AEATeNbHOCTH):

. MPAKTUKOBATHCS B UCIOIb30BAaHIUH OCHOBHBIX BHJIOB MPUKIIATHOTO IPOrPAaMMHOTO O0ecTieueHust
(penakTopsl TEKCTOB, NIEKTPOHHBIE TA0IHIIBI, Opay3epsl U JIp.);

. MO3HAKOMUTHCS C MPUMEPAMU UCTIOIb30BaHUS MATEMATUYECKOTO MOJICIMPOBAHMS B COBPEMEHHOM
MHUDE;

. MO3HAKOMUTHCS C MOCTAHOBKOW BOMPOCa O TOM, HACKOJIbKO JJOCTOBEpHA MOJyyeHHas: HHpopMaIus,
MOAKPEIUIeHA JI OHA JI0Ka3aTeIbCTBAMU MOAJIMHHOCTHU (TIPUMEP: HATMYUE 3JIEKTPOHHOMN MOJIUCH);
MO3HAKOMUTHCS C BO3MOKHBIMHU MOJIXOJaMH K OLIEHKE JJOCTOBEPHOCTH UH(pOpManuu (IpUMep: CpaBHEHUE
JAHHBIX U3 Pa3HBIX UCTOYHUKOB);

. MMO3HAKOMUTHCS ¢ mpuMmepamu ucnosibzoBanus UKT B coBpeMeHHOM MHUpE;

. MOJIYYUTh MPEJICTABICHHUS O POOOTU3NPOBAHHBIX YCTPOMCTBAX M MX UCIOJIH30BAHUU HA MPOU3BOJICTBE U
B HAyYHBIX UCCIIEJOBAHMSIX.

TexHosiorust

Pesynbratsl, 3asBieHHbIE 00pa30BaTeIbHON TporpaMmoit « TeXHOIOoTHsI» 10 OJI0KaM COAepKaHUS
DopMHUpPOBaHUE TEXHOIOTUIECKONU KYIBTYPHI U MPOSKTHO-TEXHOJIOTHYECKOTO MBIIUICHUS 00YyJat0OIInXCs
BreinyckHUK HAy4duTCS:

. CJIEIOBATh TEXHOJOTHH, B TOM YHKCJIE B MPOIIECCE U3TOTOBJICHHS CYOBEKTHBHO HOBOTO MPOYKTA,



. OIICHUBATh YCJIOBUS MPUMEHUMOCTH TEXHOJIOTUH, B TOM YHUCJIE C TTO3UIIUN FKOJIOTHYECKOU
3alMIIEHHOCTH,

. MTPOTHO3UPOBATH 110 U3BECTHON TEXHOJIOTHH BBIXOJIBI (XapaKTEPUCTUKH MPOAYKTa) B 3aBUCIMOCTH OT
M3MEHEHHUS BXOJIOB/TIapaMeTPOB/PECypCOB, MPOBEPSATH MIPOTHO3BI OMBITHO-3KCIIEPUMEHTATBHBIM TyTEM, B TOM
YHUCJIE CAMOCTOATENIHHO TUIAHUPYS TAKOTO pPOJa SKCIIEPUMEHTHI;

. B 3aBHCHMOCTH OT CUTYAI[UU ONTUMU3UPOBATH 0A30BBIE TEXHOJIOTHH (3aTPATHOCTh — Ka4eCTBO),
MIPOBOJIUTH aHAJIN3 ATbTEPHATUBHBIX PECYPCOB, COSAUHSATD B €IMHBIN TUIaH HECKOJIBKO TEXHOJIOTHI 6€3 X
BUJIOM3MEHEHHUS JIJISl TIOJTYYCHHSI CJI0)KHOCOCTABHOTO MAaTePHAILHOTO WIIM HH(POPMAITMOHHOTO TTPOIYKTA;

. IIPOBOAMTH OLEHKY U MCIIBITAHHE IOJy4EHHOTO NTPOIYKTa;

. MPOBOJIUTH aHAIN3 MOTPEOHOCTEH B T€X MIIM MHBIX MaTepHAIbHBIX UM WH(POPMAIMOHHBIX TPOAYKTAX;
. OIUCBIBATh TEXHOJIOIMUYECKOE PEIIEHUE C IOMOIIBIO TEKCTA, PUCYHKOB, Ipa)uuecKoro n300paxeHus;

. aHAJIN3MPOBATh BO3MOYKHBIE TEXHOJIOIMUECKHUE PELLIEHUS, ONIPENEIATh UX JOCTONHCTBA U HEIOCTATKU B
KOHTEKCTE 3aJJaHHON CUTYyalluH;

. MIPOBOJIUTH U AaHAJTU3UPOBATh Pa3pabOTKy W/WIIM peaTn3aluio MPUKIIAIHBIX IPOEKTOB,
IIPEAITOJIAraroIINX

. OTpeJIeNIEHUE XapaKTePUCTHK U pa3padOTKy MaTepUaIbHOTO MPOAYKTA, BKIIIOYAsi €r0 MOJICTUPOBAHKE B

nH(pOpMaMOHHOM cpefie (KOHCTPYKTOPE), BCTpauBaHUE CO3JaHHOTO MH(GOPMAIIMOHHOTO MPOAYKTA B 3aJJaHHYIO
000JI0UKY,

. M3rOTOBJIEHHE HH(POPMALIMOHHOTO MPOJIYKTA 10 33JJaHHOMY aJTOPUTMY B 3aJJaHHOU 000JI0UKeE;
. MPOBOJIUTH U AaHATTU3UPOBATH Pa3pabdOTKy U/WIIH PEeaTH3aIMI0 TEXHOJIOTHYECKUX POEKTOB,
MpEANOIaralo X :

— ONITUMH3AIIMIO 33JJAHHOTO CII0C00a (TEXHOIOTUHN) MOJTyUeHHs TPEOYIOIIErocsi MaTepUaIbHOTO MTPOAYKTA
(mocre ero mpuMeHEeHUs B COOCTBEHHOMN ITPAKTHKE),

— pa3paboTKy (KOMOMHUpPOBaHKE, H3MEHEHUE TAPaAMETPOB M TPEOOBAHUH K pecypcaM) TEXHOIOTUU
MOJTYYEHHs MAaTePUAITBHOTO M HHPOPMAIIMOHHOTO POIYKTA C 33/[aHHBIMH CBOHCTBAMH;

. MIPOBOJIUTH U AaHATTU3UPOBATH Pa3pabOTKy U/ PEeaTH3alMIo0 IPOEKTOB, MPENOIararomnX:

— MJIaHUpoBaHuUE (pa3pabOTKy) MaTepUaIbHOTO MPOIYKTA B COOTBETCTBUU C 3a/1aueii COOCTBEHHOM
JeSATeNbHOCTH (BKJIIOYasi MOACTUPOBAHNE U pa3padOTKy TOKYMEHTAINN),

- IUTaHUpOBaHKE (Pa3paboTKy) MaTEpPUAIBEHOTO MPOIYKTa HA OCHOBE CAaMOCTOSITEIBHO MPOBEAEHHBIX
HCCIIEIOBAaHUM MOTPEOUTETHCKUX HHTEPECOB.

BeITyCKHUK TOTyYUT BO3MOKHOCTh HAYIHUTHCSL:

. BBISIBIISATH M (POPMYIHPOBATH MPOOIIEMY, TPEOYIOIIYIO TEXHOIOTMYECKOTO PEIICHUS;

. MO (PUIIMPOBATH UMEIOIINECS TPOIYKTH B COOTBETCTBHH C
CHUTYyalMe/3aka30M/IOTpeOHOCThIO/3a]aueil IEITENPHOCTH U B COOTBETCTBUH C UX XapaKTEPUCTUKAMU
paspabaThIBaTh TEXHOJOTHUIO HA OCHOBE 0a30BOM TEXHOJIOTHH,

. TEXHOJIOTU3UPOBATH CBOI OMBIT, MPEJICTABIATH HA OCHOBE PETPOCHEKTHBHOIO aHAIHM3a U YHU(DUKALIUT
JEATEIHOCTH OIMCAaHUE B BUJIE MHCTPYKIIUH WIIM TEXHOJIIOTHYECKOM KapThL.

1.2.5. IlpenmeTHbIE pE3yabTATHI

IIpozpammmsie mpebosanus K 3HAHUAM (Pe3yIbMmamsl MeopemuiecKoll N0O20Mo8KU):

. npaBuia 6e30macHoN paboThI C AIEKTPOHHO-BBIUMCIUTEIFHBIMU MAallTMHAMU M CPEJICTBAMHU AJ1st cOopa
MIPOCTPAHCTBEHHBIX JaHHBIX;

. OCHOBHBIE BH/JIbI IPOCTPAHCTBEHHBIX JAHHBIX;

. COCTaBHbIE YAaCTH COBPEMEHHBIX T€OMH(OPMAIIIOHHBIX CEPBHUCOB;

. npodeccuoHaIbHOE MPOrpaMMHOE oOecrieyeHne sl 00pabOTKU MPOCTPAHCTBEHHBIX JAHHBIX;
. OCHOBBI U MTPUHIIMIIBI a3POCHEMKH;

. OCHOBBI U TIPUHIIMITBI pa0OTHI T100ABHBIX HABUTAIIMOHHBIX cCTyTHUKOBBIX cucteM (THCC);

. MIpe/ICTaBICHHUE U BU3YyaIH3aIisl MPOCTPAHCTBEHHBIX JAHHBIX Ui HEMPO(eCCHOHATBHBIX
MOJIb30BaTENICH;

. npuHIUIbE 3D-MonenupoBaHus;

. YCTPOHCTBO COBPEMEHHBIX KapTOrpa(puyecKux CEpBUCOB;

. Mpe/ICTaBICHUE U BU3YyaIH3aIisl MPOCTPAHCTBEHHBIX JAHHBIX I HEMPO(eCCHOHATBHBIX
M0JIb30BaTEICH;

. nemupprupOBaHIE KOCMUYECKUX N300PaKCHUI;

. OCHOBBI KapTorpaduu.

IIpoecpammmusie mpebosanus K yMEHUAM U HABLIKAM (pe3yIbmamyl NPAKMU4ecKol N0020Mo6KuU).
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. CaMOCTOSITENILHO pPeIIaTh MOCTABICHHYIO 33/1a4y, aHAIM3UPYS U MoAOUpasi MaTepHalibl U Cpe/ICTBa IS

e€ pelueHus;

. CO371aBaTh M PACCUUTHIBATH IOJIETHBIN ITaH 7151 OECITMIIOTHOTO JIETATEIFHOTO allapara;

. 00pabaTbIBaTh a3POCHEMKY U MOITY4aTh TOUHbIE OPTO(OTOIUIAHBI U ABTOMATU3UPOBAHHBIE TPEXMEPHBIE
MOJIETT MECTHOCTH;

. MoenupoBaTh 3D-00bEKTHI;

. 3aIIMIIaTh COOCTBEHHBIEC TPOCKTHI,

. BBITOJIHATE OLU(PPOBKY;

. BBITTOJTHSTH MPOCTPAHCTBEHHBIN aHAJIH3;

. co3J1aBaTh KapThl;

. CO371aBaTh NMPOCTEHIINE reorpaduaecKue KapThl pa3INdHOTO COIEPKAHNUS;

. MOJICIIUPOBATh reorpaduieckue 0ObEKTHI U SBJICHHUS;

. NPUBOIUTH IPUMEPHI MPAKTUIECKOTO MCIIOIB30BAaHMS TeorpaMuecKiX 3HAHUH B PA3IMYHBIX 00JIACTAX
JeSITeTbHOCTH.

1.3. Cucrema OIeHKH JOCTHIKEHUS TNIAHUPYEMBIX pPe3yJbTaTOB OCBOCHHS OCHOBHOM 00pa30BaTEIbHOM
IPOrpaMMbl OCHOBHOT'O 00IIET0 00pa30BaHus

Buasl koHTpOIIS:

- IPOMEXYTOYHBIM KOHTPOJIb, IPOBOAUMBINM BO BpeMsl 3aHATUH;

- HTOTOBBIA KOHTPOJIb, MPOBOUMBIN TTOCIIE 3aBEPIICHHS BCEH yueOHOM MPOrpaMMBl.

@®opMBbI TPOBEPKH PE3YIBTATOB!

- HaOJI0IeHNE 32 O0YJarOIIMMHUCS B TIPOIIEcCce padOTHI;

- UTPBI;

- UHIUBUyalbHbIE U KOJJIEKTUBHBIE TBOPUYECKHE PAOOTHI;

- Oecebl ¢ 00YJAIOUTMMHUCS U UX POJTUTEISIMH.

®opMbI O/IBEICHUSI UTOTOB:

- BBITMIOJIHEHHUE MPAKTHUECKUX PaboT;

- TECTHI;

- aHKETHI;

- 3aIllMTa IPOEKTa.

Htorosas arrectanus o0y4aromuxcs MPOBOIUTCS 110 pe3yabTaTaM IMOATOTOBKU U 3alIUTHI IIPOEKTA.

J11 OlleHUBaHUS 1€ATEIbHOCTH 00yYarOIMXCs UCTIOIB3YIOTCS MHCTPYMEHTHI CaMO- U B3aUMOOLICHKH.

2.2. [IpumepHbIe TporpamMMbl y4eOHBIX MpeameToB, KypcoB (Y TII, rae kak npumep nponucano «Keiic 1 — 10
4acoBy, M1OCJI€ KPAaTKOE OMMCAaHUE, YTO ITO 3a Kelic, ONrcaHre I0YacoBOE BEIHOCUM YXKE B CaM Keiic).

2.2.1. Obmuue noIoKeHus

[Iporpamma «I'eonHpopMaIIIOHHbBIE TEXHOJIOTHIY, SBISISICH HEOOXOAUMBIM KOMIIOHEHTOM OOILIEr0o
00pa3oBaHMs BceX 00YYaIOLINXCS, TPEIOCTABISIET UM BO3MOXKHOCTh IPUMEHSTh Ha MPAKTHKE 3HAHUS OCHOB
Hayk. [Iporpamma sBrsercs GpakTHUECKU €MHCTBEHHBIM IIKOJIbHBIM YU€OHBIM KYPCOM, OTPA’KAIOIIUM B CBOEM
CoZIepKaHUU O0ILMe IPUHIIMITE TpeoOpa3yromei IesITeIbHOCTH YelloBeKa U BCe aCIEKThl MaTepHaIbHON
KynbTypbl. Kypc HampaBieH Ha oBiaieHne 00y4yarolUMUCs HaBbIKaMH KOHKPETHOM MpeIMETHO-
npeoOpasyrouiei nesTeIbHOCTH, CO3/1aHie HOBBIX IEHHOCTEH, 4TO, HECOMHEHHO, COOTBETCTBYET MOTPEOHOCTSIM
pa3Butus obuecTBa. B pamkax «TeXHOIOTHN» TPOUCXOJUT 3HAKOMCTBO C MUPOM NMPOQECCHil U OpUEHTAIUS
o0yyaromuxcs Ha paboTy B pa3InuHbIX chepax OOIIECTBEHHOTO MPOU3BOACTBA. TeM caMbIM 00ecTIeunBaeTCs
MIPEEMCTBEHHOCTD TepeXxo/ia 00yJaroIIMXcsi OT 001Iero K mpodeccuoHaIbHOMY 00pa30BaHUIO U TPYIOBOK
JesITeTbHOCTH.

[Iporpamma npenmera «TexHonorus» odecrneunBaet GopMupoBaHue y 00y4JarOUMXcs TEXHOIOTHYECKOTO
MbIIUIeHUs. CXemMa TeXHOJIOTHYECKOT0 MBIIUIEHUS (TOTPEOHOCTh — I1eIb — CIIOCO0 — PEe3yibTaT) MO3BOJISET
HauboJee OpraHuvHO pelaTh 3a/1a4d YCTAaHOBIICHUS CBSA3EM MeX Ay 00pa30oBaTeIbHBIM U KU3HEHHBIM
MPOCTPAHCTBOM, 00Pa30BaTEIbHBIMU PE3YJIbTaTaMU, TOTYYEHHBIMU IPU U3YYCHUN PA3TUYHBIX MPEAMETHBIX
oOJacTei, a TakKe COOCTBEHHBIMH 00pa30BaTEIbHBIMH pe3yJIbTaTaMU (3HAHUSIMU, YMEHHSIMH,
YHHUBEPCAIbHBIMU YU€OHBIMU JICHCTBHUSMHU U T. J.) U KU3HEHHBIMHU 3a7auamu. Kpome Toro, cxema
TEXHOJIOTUYECKOTO MBIIIJICHHSI I03BOJISIET BBOJUTH B 00pa30BaTeIbHBINA MPOLECC CUTYAIUH, JAIOIIHE OIBIT
MPUHATHUS IParMaTHYHBIX PEIICHUH Ha OCHOBE COOCTBEHHBIX 00pa30BaTEIbHBIX PE3Y/IbTATOB, HAUYMHAS OT
pelieHrs OBITOBBIX BOIIPOCOB U 3aKAHYMBAsl PEILICHUEM O HAIPaBJIECHUSAX MPOJOJIKEHHS 00pa30BaHuUs,
MOCTPOSHHEM KapbepHBIX U )KU3HEHHBIX IJIaHOB. TakuMm oOpa3zom, nmporpamma «I'eonHpopmMaTka mo3BosseT
chopMHUPOBATH y 00YUAIOUINXCS PeCypC MPAKTUYECKUX YMEHHUH U OTbITa, HEOOXOIMMBIX IJIs Pa3yMHOMN
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OpraHu3aly cCOOCTBEHHOM KU3HH; CO3JAET YCIOBUSA ISl Pa3BUTHS MHUIIMATUBHOCTH, M300pETaTEIbHOCTH,
THOKOCTH MBIILJICHUS.

VY4eOHo-BOoCUTATENbHBIN Mpoliecc HanpaBiieH Ha (OPMUPOBAHUE U PA3BUTHE PA3IUYHBIX CTOPOH
00yJaromuXcsi, CBI3aHHBIX C pean3aliel Kak X COOCTBEHHBIX HHTEPECOB, TaK U MHTEPECOB OKPYKAIOIIETO
mupa. [Ipu 370M ruGKOCTh MPOrpaMMbI MTO3BOJISIET BOBIIEYb O0YUAIOIINXCS C PA3IMYHBIMU CLIOCOOHOCTSIMHU.
Bonbiioit 006EM MPOEKTHBIX PabOT MO3BOJSET YIECTh MHTEPECH H OCOOEHHOCTH JIMYHOCTH KaXKIOTO
oOyuaroierocs. 3aHsATHs OCHOBaHbI Ha JIMYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJIOTHSAX 00YUEHHUS, a TAKXKe
CUCTEMHO-/ICATEIbHOCTHOM METO/Ie O0YUCHHUS.

JlanHast mporpaMma MpeanoiaracT BapuaTUBHBIN MMOAX0/1, TaK KaK B 3aBUCMMOCTH OT 00ydaromierocs
MO3BOJISIET YBEJIMYUTH HIIM YMEHBIITUTH 00BEM TOM MITU HHOW TEMBI, B TOM YHCIIE M CIIOKHOCTb, a TAKXKE
MOPSAIOK TPOBEACHUS 3aHITHH.

2.2.2. OcHOBHOE coJiep)KaHue YIeOHBIX MMPEIMETOB Ha YPOBHE OCHOBHOTO 001IIero 00pa3oBaHUs

Ha npoTtskennn kypca nporpaMMsbl, 00yJaronuecs Mo3HaKOMATCS C pa3IMYHBIMU T€OMH(POPMAIITOHHBIMU
CUCTEMaMH, y3HAIOT, B KAKUX 00JIACTSAX MPUMEHSETCS TreOMHPOpPMATHKA, KaKUe 3a]a9d MOXKET PelaTh, a TAKKE
CMOT'YT CaMH MPUMEHSATH €€ B CBOel moBceIHEeBHOM xu3HU. O0yyarorirecs 0a30BO YCBOST MPUHIUI
no3urmonupoBanus ¢ momoiipio 'HCC. Y3HaloT, Kak MOKHO OPraHU30BaTh COOP CITyTHHKOBBIX JIAHHBIX, KaK
OHH TPE/ICTABJISAIOTCS B TEKCTOBOM BHUJIE U KaK MX MOKHO BH3yallu3UpoBaTh. B pamkax nmporpamMmsl BbIOEpYT
MIPOEKTHOE HAMpaBJICHHUE, HAy4aTCsl CTABUTH 3a/1a4H, UCCIIEIOBATh MPOOIEMATHKY, TUIAHUPOBATH BEJICHUE
MPOEKTa U TPAMOTHO PacCHpeleisITh POJIM BHYTPH KOMaHIbI.

OOyuJaromuecss CMOTYT IMO3HAKOMHUTBLCS C UICTOPHEH TPUMEHEHUS OECTIMIIOTHBIX JIETATENLHBIX alnapaToB.
VY3HAI0T 0 COBPEMEHHBIX OECIMIOTHUKAX, CMOTYT PEIIUTh Pa3IHMyUHbIE 3a/1a4M C UX MOMOIBI0. Y3HAIOT TaKKe
1 00 OCHOBHOM YCTPOMCTBE COBPEMEHHBIX OECIIIIOTHBIX cucTeM. OOydaromuecs: y3HaroT, Kak Co3AaéTcs
MONIETHOE 3a/IaHKe NIl OECTTMIIOTHUKOB. Kak Mpon3BOIUTCS 3aImyCcK U najgbHenas chémMka ¢ momoribio BAC.
A Taxke mojy4aT TaKue pe3yNbTaThl ChEMKHU, Kak OPTO(OTOIUIAH U TPEXMEPHBIC MOJCIH.

OOyuaromuecst yriryosiTcs B TEXHOJIOTHIO 00pa0OTKH T€OJaHHBIX ITyTEM aBTOMATH3HUPOBAHHOTO
MOJICTTUPOBAHUS 00BEKTOB MECTHOCTH. CaMOCTOATEIHLHO CMOTYT BBITIOIHUTH ChbEMKY MECTHOCTH TIO
nonétuoMy 3ananuto. Coznanyt 3D-mozaenu.

OOyuaromuecst 03HAKOMSTCS C PA3TUYHBIMU YCTPOHCTBAMU MPOTOTUITMPOBAHUSA. Y 3HAIOT OOIINE MPUHITUIIBI
paboThl yCTPOMCTB, chepbl UX MPUMEHEHHS U TPOAYKTHI AEITEIbHOCTH JaHHBIX YCTpoilcTB. O0yuatouecs
Hay4yaTcs TOTOBUTH 3D-Moeny Al me4aTy ¢ MOMOIIBIO SKCIOPTA JaHHBIX. JIOTIOHAT MOJIETH 110 TaHHBIM
a’poPOTOCHEMKH C MTOMOIIBI0 PYYHOTO0 MOIeTUpoBaHus. [IpuMeHsT ycTpoiicTBa A IPOTOTUIIMPOBAHUS JUISI
MevyaTH 3a/1aHusl.

OObyuaromuecs u3y4yatr OCHOBBI B MOAroToBKe Npe3eHtauuu. Coznanyt e€. [lonroroBsaTcs K mpeacTaBlIeHUIO
pearn30BaHHOTO NpoToTUna. [IpeacTapsrT ero, 3amuias MpoeKT.

3.1. IlpumepHbIH yueOHBIHN TUTaH OCHOBHOTO 00111ero 00pa3oBaHus

3.2. Cuctema yciaoBUi pealn3aliii OCHOBHOM 00111e00pa3oBaTeIbHOM MPOrpaMmbl

3.2.1. Onucanue KaapoBhIX YCIOBUH peai3allii OCHOBHOW 00pa30BaTeIbHON MPOTPaMMbl OCHOBHOTO 00IIIETO
oOpa3oBaHus (OMMCAHHE KOMIIETEHIIHI HACTAaBHUKA)

HacraBuuk nporpammel «I'eonHpopMaTrka» paboTaeT Ha CThIKE CaMbIX aKTyalbHBIX 3HAHUII 110 HAMPABICHUIO
TeOMPOCTPAHCTBEHHBIX TEXHOJIOTHH, a TAKKe TeHepUPYET HOBBIE MOXObI U PEIICHHsI, BOIUIOIIAs UX B
peasibHbIe TPOeKThl. HacTaBHUK SBISETCS TPAMOTHBIM CHEIUAINCTOM B 00JIACTH TeOMH(POPMAIITOHHBIX
CHUCTEM, CJIETUT 32 HOBOCTSIMU CBOCH OTPACIIH, U3y4aeT HOBbIC TexHONMoruu. O0iagaeT HaBpIKaMy TPOSKTHOM
NesITeIbHOCTH, BHEPSIsl €€ MPUHIIUIIBI B ITpoliecc 00ydeHus.

HacraBHuk B paBHOI CTENeHHN 00JIaaeT KaK CUCTEMHOCTHIO MBIIIUICHHUS, TaK ¥ IyXOM TBOPYECTBA; MOOHIIEH,
yMmeeT paboTaTh B KOMaH/JIe, KpUTUYECKU MBICTUTh, aHATU3UPOBATh U 0000IIaTh OMBIT, TEHEPUPOBATH HOBOE,
YMEET CTaBUTh 33J]a4M U PEIIaTh UX, a TAKKe paboTaTh B YCIOBUSX HEOMPEIEIEHHOCTH U B paMKax MPOESKTHOU
napaaurMbl. [ToMmruMo 3TOr0, HACTAaBHUK 00JIaaeT MeIarornuecKor Xapu3Moil.



4. ConepskaHue Kypca

OcHoBHbBIE pa3ae/ibl IPOrpaMMbl Y4e0HOI0 Kypca

BBenenue B 0CHOBBI F¢OHH(OPMALMOHHBIX CHCTEM U NPOCTPAHCTBEHHBbIX JAHHBIX.

OOyuaromyecs: TO3HAKOMSTCS C pa3IMYHBIMUA COBPEMEHHBIMU I'€OUH()OPMAIIMOHHBIMU CUCTEMAaMU. Y 3HAIOT, B
KaKuX 00JIacTsIX MpUMEHsIeTcsa reonH(opMaTrKa, Kakue 3aJaui MOXKET pellaTh, a TakkKe Kak o0ydyarouecs
MOT'YT CaMU IIPUMEHSATH €€ B CBOCH ITIOBCETHEBHOU JKU3HHU.

Ypok padorsl ¢ 'JTIOHACC.

OObyuaromuecs 6a30BO YCBOSIT MPUHITUI MO3ULIMOHIPoBaHUS ¢ nomoiisio [[HCC. Y3Hator, Kak MOXXKHO
OpraHu30BaTh COOp CIYTHUKOBBIX JaHHBIX, KAK OHU MPEICTABIISIOTCS B TEKCTOBOM BUJE U KaK UX MOXKHO
BU3YaJIU3UPOBATb.

Bb100op nNpoeKkTHOr0 HANIPABJIEHUS U paclpeneeHue poJieil.

Br16op npoexkTHoro Hampasnenus. [loctanoBka 3agaun. UccnenoBanue npodiemaruku. [InanupoBanue
npoekTta. Pacnipenenenue posien.

YcrpoiicTBO U NpUMeHeHne 0eCTUIOTHHKOB.

OO6yuaromuecs mo3HakomsTcs ¢ ucropueit mpumenerus: BAC. Y3nawT o coBpemeHHbIx BAC, kakue 3amaumn
MO’KHO pelIaTh ¢ UX MOMOIIBIO. Y3HAIOT TaKKE OCHOBHOE YCTPOMCTBO coBpeMeHHBIX bAC.

OCHOBBI CbEMKH € 0€CITHIIOTHHKOB.

OOyuaromiuecst y3HaloT, Kak co3naércs nonéraoe 3ananue it bAC. Kak mpon3BoanTCs 3amyck U JaubHemas
chémka ¢ momotbio BAC. A Takke Kakue pe3yJbTaThl MOKHO MOJIYYUTh M KaK 3TO CAeNaTh (MOJTydeHUE
oprodoTormiaHa u TPEXMEPHOU MOJIEIH ).

Yray0aéHHoe u3ydeHue TeXHOJI0ruii 00padOTKU reoaHHbIX.

ABTOMAaTU3MPOBAHHOE MOJAETHPOBAHNE 0OOBEKTOB MECTHOCTH ¢ moMoIkio Agisoft PhotoScan.

C0op reogaHHbIX.

AnpodoTochéMKa, BHIMOTHEHHE CHEMKHA MECTHOCTH TIO MTOJIETHOMY 3aJaHHIO.

O0padoTKa 1 aHAJIU3 Te0TAHHBIX.

Coznanue 3D-monenei.

HN3y4deHue ycTpoiicTBa 1l MPOTOTUIIMPOBAHUS.

O3HakoMJICHHE C YCTPOWCTBAMH MTPOTOTUIIUPOBAHUS, TIPEAOCTABICHHBIMH oOyuatormmmces. OOyuarommumecs
y3HAIOT O0LIMe MPUHIUIBI Pa0OTHI YCTPONCTB, a TAKXKE KOT'/1a OHM MPUMEHSIIOTCS M YTO C UX IMTOMOIIBI0 MOKHO
MOJYYUTh.

IHoaroroBka JaHHBIX AJIs1 YCTPOCTBA MPOTOTHIIMPOBAHMS.

[ToaroroBka 3D-Mopenei, SKCIOPT AAHHBIX, MOATOTOBKA 3aJaHUM 1O MeYaTH.

IIporoTunupoBanue.

IIpumenenue yctpoiicTB nporoTunyupoBanus (3D-npunTep).

IlocTpoeHue MPOCTPAHCTBEHHBIX CIEH.

JlonosHeHrne MoeNel Mo JaHHBIM a3pOPOTOCHEMKH C MTOMOIIBIO PYYHOTO MOJICITMPOBAHUS U ITOATOTOBKA K
IeYaTH Ha YCTPOMCTBAX MPOTOTUIIMPOBAHHUSI.

IMoaroroBka npe3eHTaANMM.

N3yuenne ocHOB B moAroToBke npe3eHraunu. Co3panue npeseHtanuu. 1lonroroska k npeacTaBieHUIo
peaIn30BaHHOT0 IPOTOTHUIIA.

3amura npoeKToB.

IIpencraBienue peain30BaHHOTO MPOTOTHUIIA.
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Keiicel, Bxoasiye B
NMporpaMmmy

Kparkoe conepxanune

Keiic 1. CoBpemeHHBIE
kapThl, win Kak onucatp
3emuto?

Keiic 3HakoMHT 00y4aromuxcs ¢ pa3HOBUIHOCTSMU JaHHBIX. Pemmas 3amauy
Keﬁca, 06yqaloumec;{ HpOXOI[HT cnez[ymume TEMAaTUKU: KapTBI 1 OCHOBBHEI UX
(dbopMHUpOBaHUS; N3YYCHHUE YCIOBHBIX 3HAKOB Y TIPUHIIUIIOB UX OTOOpaKeHUS
Ha KapTe; CUCTEMbI KOOPJIMHAT U MPOEKIUH KapT, UX OCHOBHBIE
XapaKTEPUCTUKH U BO3MOKHOCTH TPUMEHEHUST; MacITad u Jip.
BCIIOMOTaTeJIbHbIE HHCTPYMEHTHI (DOPMUPOBAHHMSI KAPTHI.

Keiic 3.1.
AspodoTocrémka. «Jls
9ero Ha CaMoM JIeTie
HY>KeH O€CIUIOTHBII

JIeTaTeNbHBIN anmnapar?».

Keiic 3.2. U3menenue
CpeJIbl BOKPYT IIKOJIBI.

OOBEMHBIN KelC, KOTOPBIN TMO3BOJIUT 00YyJaIOIIMMCS OCBOUTH MOJTHYIO
TE€XHOJIOTMYECKYIO LIENIOUKY, UCIIOIb3YEMYI0 KOMMEPUECKMMH KOMITAHUSIMHU.
VYerpoiictBo u npuHnumbl Gpyakuuonupoanus BITJIA, OcHoBsl ¢hoTo- 1
BUCOCHEMKHU U MPUHIMIIOB nepenaun napopmanuu ¢ BIIJIA, o6paboTka
nagHeIx ¢ BITJIA.

[Iponomxkenue ketica 3.1. OGyyaromuecs, UMesi B CBOEM pacliopsKEHUN
3MEeKTpOHHYI0 3D-MOeb HIKOJIBI, TPOIOJIKAIOT BHOCUTh U3MEHEHUS B
IPOAYKT C IeNbI0 Oylaroycrpoiicta paitona. OOyuarommecs mpoI0KaoT
COBEPIICHCTBOBATh CBOM HaBBIK 3D-MoAenMpoOBaHusl, 3aBepiiiasi IPOEKT.

4.1. Pa3znennbl nporpaMMbl y4e0HOI0 Kypca

Ne

/1 Pa3nienbl mporpamMmsl yaeOHOTO Kypca

1 3nakomcTBO. Texnuka 0e3onacHocTu. BBogHoe 3ansitue («MeHsisi MEDP»).

2 Beenenue B reonnpopmannonnbie TexHonoruu. Keiic 1: «CoBpeMenHble KapThl, nin Kak
onucaThb 3eMJII0?».

2.1. HeobxomumocTs kapThl B coBpeMeHHOM Mupe. Chepbl mpuMeHEeHUs1, IEPCTIEKTUBBI UCITOJIH30BAHUS
KapT.

2.2. BexTopHbie nanHbie Ha KapTax. 3HakoMcTBO ¢ Be6-I'UC. 1IseT kak atpulyT KapThl. 3HAKOMCTBO C
KapTorpaduuecKuMu OHJIAHH-CEpBUCAMHU.

2.3. | Cget u uBet. Posb 11Beta Ha kapte. Kak 3actaBuTh 11BeT paboTath Ha cebdst?

2.4. Co3zmanne u myoJIMKaIs COOCTBEHHOM KapThl.

3 ®oTorpaduu 4 NaHOPaAMBbI.

3.1. Ucrtopus potorpaduun. @otorpadus kak criocod U3ydeHHs OKPYKAIOIIET0 MHUPA.

3.2. | Xapakrepuctuku oroanmnaparos. [losyueHne kauecTBEHHOT0 (hOTOCHUMKA.

3.3. | Co3nanue cepuueckux nmanopam. OcHoBHEIE MOHATHSA. HeoOxoammoe obopynoBanue. TexHuka

CBEMKH cheprUecKUX MMaHOPaM Pa3TMIHOMN armapaTypoi (kamepsl cMapT(hOHOB O€3 IITaTHBOB,
1dpoBbie GoTOANAPATHI CO INTATUBAMU U T. JI.).

3.4. | Co3znanue chepuuecknx nmanopam. CrmBka moiaydeHHbIX Gororpaduii. Koppekums u peryib

MAHOPAM.

4 Ocnosbl a3podorochémikn. [lpumenenne BAC (0ecnnJIOTHBIX ABUALMOHHBIX CUCTEM) B
aspodorochémre (Keiic 3.1: «/lsis1 yero Ha camom feJjie Hy:KeH 0eCIIUIOTHBIN JieTaTeJIbHbIH
annapar?»).

4.1. doTorpamMmeTpus U €€ BIUSHUE HA COBPEMEHHBIN MUD.

4.2. CueHapuy CbEMKH 00bEKTOB JJIsI TOCIEAYIONETO TOCTPOCHHUS UX B TPEXMEPHOM BHJIE.

[Ipunnmn nocrpoeHust TpEXMEPHOTo N300pakeHus Ha KommbioTepe. PaboTa B
dotorpammerpudeckom [10 — Agisoft PhotoScan nnu ananorunaaom. O6paboTka OTCHATOTO

4.3. | marepuaia.
4.4. becrmyiotHrk B reonHdopmMaTHKe. Y CTPOMCTBO U MPUMEHEHHE TPOHA.
4.5. Texandeckue ocooennoctu BITJIA.

4.6. | lIunotuposanue BITJTA.

4.7. Hcnosnp3oBanue OeCIMIOTHUKA IS CBEMKHA MECTHOCTH.
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Bosznukatone npobaemsl npu coznanuu 3D-mozeneit. CriocoOb! pe1akTHpOBaHUS TPEXMEPHBIX

4.8, | Mozenei.
TexHOIOrMM TPOTOTUIMPOBAHUS. Y CTPOMCTBA TSl BOCCO3/IaHUs TPEXMEPHBIX Moaesei. PaboTa ¢
4.9. 3D-npuHTEpPOM.
®u3nyecKue 1 XMMUYECKHE CBOMCTBA IutacTuka s 3D-nipuntepa. [ledars TpéxmepHoi Moaenn
4.10. | WKOIBIL
5 «/3mMeHeHHne cpeabl BOKPYT HIKOJIbD».
5.1. Pa6ora B [10 ans pyunoro TpéxmepHoro moaenupoanus — SketchUp uinu aHaloruaHOM.
5.2 DKcnopTUpoBaHue TPEXMEPHBIX (aitnoB. [IpoexTHpoBaHne COOCTBEHHOMN CIICHBI.
5.3. [leuats mopenu Ha 3D-npunTepe. Ohopmienne TPEXMEPHOI BEIIECTBEHHON MOIECIIH.
6 [TonroroBka 3amuThI IPOEKTA.
7 3amura npoeKToB.
8 3akmounTtenbHoe 3aasaTue. [lonsenenne ntToros padotsl. Ilmansl o gopaboTke.
TemaTnueckoe nIaHMpPOBaHUe.
N Coaep:xanue (pa3aeJbl, TeMbI) Koawyecrso Conepxanue
n/n ’ 4acoB P
1. | 3rakomcTBO. TexHuka 6€30MacHOCTH. 1 3nakoMcTBO. TexHuka
2. | BBognoe 3ansitue («MeHsS MUDY). 3 6e3onacHocTH. BBoiHOE
3ansitue (Mensist Mup+).
3. | Heob6xomumocTs KapThl B coBpeMeHHOM Mupe. Chepsl 4 Keiic 3nakomut
IPUMEHEHHS], NEPCIIEKTUBBI UCII0JIb30BaHUS KapT. 00yJaromuxcs ¢
4. | BektopHbIe naHHBIE Ha KapTaX. 3HakoMcTBO ¢ Beo-I'UC. | 4 Pa3HOBUIHOCTSMU JJaHHBIX.
L{BeT kak aTpuOyT KapThl. 3HAKOMCTBO C
KapTorpaguueckMMH OHJIaH-CEepPBUCAMHU.
5. | Ceer u uBer. Ponb nBera Ha kapte. Kak 3actaButh uBer | 4 Pemas 3anauy kelica,
paboTtath Ha ce0s? oOydJaronuecs mpoXoasIT
6. | Co3znmanue u myoauKaius COOCTBEHHON KapThl. 4 CIIEIYIOIINE TEMATUKU: KapThl
Y OCHOBBI UX ()OPMUPOBAHUS;
W3YYEHHE YCIOBHBIX 3HAKOB U
MPUHIIMIIOB UX OTOOpaKEHUS
Ha KapTe; CUCTEMBI KOOPJUHAT
Y MIPOEKIMHN KapT, UX
OCHOBHBIE XapaKTEPUCTUKU U
BO3MOXXHOCTH IPUMEHEHHUS;
Macmrad u Jip.
BCIIOMOTaTeNbHbIE
UHCTPYMEHTHI ()OPMHUPOBAHUS
KapThL.
7. | Ucropus potorpaduu. @ororpadus kak crnocod 4
M3YYEHHUSI OKPYXKAIOLIETr0 MHUpa.
8. | Xapakrepuctuku ¢poroanmnaparos. [lonydenue 4
Ka4eCTBEHHOTO ()OTOCHUMKA.
9. | Co3nanue chepuyeckux naHopam. OCHOBHbBIC IOHATHSA. | 4
Heobxonumoe obopynoBanne. TexHuka chEMKU
cepuuecKrx MaHopam pasInyHOH anmapaTypon
(xamepsl cMapT(OHOB Oe3 MTATUBOB, ITU(PPOBLIE
¢doTroanmnaparsl co MTATUBAMH U T. 11.).
10. | OCHOBHBIE MOHSTHSI. 4
11. | Co3znanue chepruyeckux nanopam. CIIMBKa MOTYYEHHBIX | 4
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dbotorpaduii. Koppekius u peTyiis naHopaM.

12. | Co3znanue chepryecKux maHOpPaM. 4

13. | CiuuBKa nojay4eHHbIX dororpadui. 4

14. | Koppekius u peTylib 4

15. | @ororpammeTpusi U €€ BIUSIHUE HA COBPEMEHHBIN Mup. | 4 OOBEMHBIH Keiic, KOTOPBIi

16. | CueHnapuu cCbEMKH OOBEKTOB ISl OCTIEAYIOIIETO 4 MO3BOJIUT O0YYAIOLTUMCS
MOCTPOEHHUSI UX B TPEXMEPHOM BHJIE. OCBOUTH MOJIHYIO

TEXHOJIOTHYECKYIO LIEMIOUKY,
UCIIOJIb3YEMYIO
KOMMEpPUYECKUMU
KOMITAHUSIMU. Y CTPOHCTBO U
MIPUHIIMIIBI
¢ynkunonuposanus BITIA,
OcHoBHI GOTO- U
BUJICOCHEMKHU U PUHIIUIIOB
nepeaadr nHpopmauu ¢
BIUJTIA, o6paboTka JaHHBIX C
BIUJIA.

17. | [IpuHIMI TOCTPOCHUS TPEXMEPHOTO N300paKESHHSI Ha 8 OOBEMHBII Kelic, KOTOPHBIiA
kommbloTepe. Pabora B hororpammerpuyeckom 10 — MO3BOJIUT O0YYAIOIIHMCS
Agisoft PhotoScan nnu ananornanom. O6pabotka OCBOUTH IOJIHYIO
OTCHATOT'O MaTepuaa. TEXHOJIOTHYECKYIO LIEMIOUKY,

18. | becinnoTHUK B reonH(popMaTuKe. Y CTPOHCTBO U 4 UCIIOJIB3YEMYIO
IPUMEHEHUE JPOHA. KOMMEPUYECKUMU

19. | Texuuueckue ocobennoctu BITJIA. 4 KOMIAHUSIMU. Y CTPOMCTBO U

20. | ITmnotupoBanmue BITJIA. 8 IIPUHIIUIIBI

21. | Ucnons3oBanue GECTUIOTHHKA TS ChEMKH MECTHOCTH. | 4 ynxuuonnposanus BIUIA,

22. | BosHukarorue rnpo0ieMsl pu co3ganuu 3D-moaeneit. 4 OcHogbl poTO- 1
Crioco0Obl peTaKTHPOBAHUS TPEXMEPHBIX MOJICIICH. BUJICOCHEMKH 1 IIPUHIIMIIOB

23. | TexHONOIMM NPOTOTUIMPOBAHUS. Y CTPONCTBA IS 4 nepenayn HHPOpMAIHH ¢
BOCCO3/IaHUs TPEXMEPHBIX Mojeneit. PabGora ¢ 3D- BIIJIA, 06paboTka aHHBIX €
MIPUHTEPOM. BILJIA.

24. | dusnueckue U XUMUYECKHUE CBOMCTBA Iu1acThKa 11 3D- | 4
npuHTepa. [leyats TpEXMEPHON MOJEIIN IIKOJIBIL.

25. | Pa6ora B I1O st pygHOTO TPEXMEPHOTO 8 [Iponomkenue keiica 3.1.
moaenupoBanus — SketchUp unm aHamorugaom. OOyuaromuecs, uMesi B CBOEM

26. | OkcopTUpOBaHUE TPEXMEPHBIX (HANITOB. 8 pacCIoOpsKEHUU JIEKTPOHHYIO
[TpoekTupoBaHre cCOOCTBEHHOH CIICHBI. 3D-Mozenb MIKOJIBI,

27. | Ileuats mogenu Ha 3D-npunrepe. OdopmicHue 4 IIPOJOJKAIOT BHOCUTH
TpEXMEPHOU BENIECTBEHHON MOJEIIH. W3MEHEHUS B POAYKT C

28. | Ileuars Moaenu Ha 3D-npuHTEpE. 4 LIeJIbI0 OJIaroyCTpONCTBa

paiiona. O0yyJaromuecs
MPOJOIIKAIOT
COBEpLIECHCTBOBATH CBOM
HaBbIK 3D-MoaenupoBaHus,
3aBepuiasi MPOEKT.

29. | [loaroroBka 3alIMTHl TPOEKTA. 4 [ToaroroBka 3alIyMThl MPOEKTA.

[ToaroToBka 3alUTHI IPOEKTA.

30. | 3ammTa NPOEKTOB. 8 3amuTa NpOEKTOB.

31. | 3akmounrtenbHoe 3ansTHe. [logBeneHne nToros padboTel. | 4 3aKIIOYNTENBLHOE 3aHITHE.
[Tnans! mo qopaboTke. [TonBenenue UTOroB paboTHI.

[Tnanel mo qopaboTKe.

Hroro: 140
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4.2.4. MarepuaabHO-TEXHUUECKHUE YCIOBHS pealu3allii OCHOBHOM 00pa30BaTEIbHOM MPOTPAMMEI (110 CYTH,
00BEIMHEHNE BCEX PECYPCOB, MPOIUCAHHBIX B Kelcax)

Cnucox o0opynoBaHus

Ne
n/n

HanmenoBanue

Kparkue TexHUYecKHe XapaKTePUCTHKH

Enx. n3m.

Kou-
BO

Komnbrorepnslii kiaace UKT

1.1.

M®YV (npunrep, ckaHep, KOIup)

MunumManbsnble: GopmaT A4, na3epHsbiid, u/0.

1.2.

HoyTtOyk HacTaBHUKA C
MPEyCTaHOBICHHOMN
ONEpalMOHHONW CUCTEMOM,
O(UCHBIM TPOrPAMMHBIM
obecrieueHreM

HoytOyxk:

MIPOU3BOIUTENBHOCTH Mpoiieccopa (o TECTy
PassMark — CPU BenchMark
http://www.cpubenchmark.net/): He menee
2000 emuHMIT;

00BEM OTepaTUBHOM MamsTH: He MeHee 4 1°0;
00béM Hakonutens SSD/eMMC: He menee
128 T'6;

[TO nnist mpocMoTpa U peIaKTUPOBAHUS
TEKCTOBBIX JOKYMEHTOB, JJIEKTPOHHBIX
TaOJUI] ¥ TIPE3CHTAIMIA PACIIPOCTPAHEHHBIX
dopmartos (.odt, ,txt, .rtf, .doc, .docx, .ods,
xls, xIsx, .odp, .ppt, .pptx).

1.3.

HoyTtOyk ¢ mpemxycTaHOBIECHHOM
ONEpPallMOHHOW CUCTEMOM,
O(HUCHBIM IPOrPaMMHBIM
obecrnieueHreM

HoytOyk:

ue Hwke Intel Pentium N (unu Intel Celeron
N), ve ke 1600 MI', 1920x1080, 4Gb
RAM, 128Gb SSD;

MIPOU3BOIUTEIILHOCTH TPOIIECCOPa: HE MEHEe
2000 enuHMII;

[TO nnis mpocMoTpa U peaKTUPOBAHUS
TEKCTOBBIX JOKYMEHTOB, JJIEKTPOHHBIX
TaOJUI] ¥ IPE3CHTAIMIA PACIIPOCTPAHEHHBIX
dopmartos (.odt, ,txt, .rtf, .doc, .docx, .ods,
xls, xIsx, .odp, .ppt, .pptx).
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1.4.

HHTEpaKTUBHBIN KOMIUIEKC

KonnuecTBo 04HOBpEMEHHBIX KacaHUII— HE
menee 20.

YPpok TexHos0run

2.1.

AnutuBHOE 000pYyI0BaHKE

2.2.

3D-o60pynoBanue (3D-npunTep)

MuHuUMabHBIE:

tun npuHTepa: FDM;

Mmatepuai: PLA;

paboumii cTOJI: ¢ TOJOTPEBOM;

pabouast obmacts (XYZ): ot 180x180x180
MM;

CKOpPOCTH mmeuaTu: He MeHee 150 mm/cek;
MUHAMAaIbHAA TOJIINHA CJIO: He Ooiee 15
MKM;

dbopmart daitnos (ocHoBHbIe): STL, OBJ;
3aKPBITHIN KOPITYC: HAJIMYHE.

2.3.

[Tnactux qs 3D-npuHTEpa

TommuHa mI1acTUKOBOM HUTH: 1,75 MM;
Mmatepuai: PLA;
BEC KaTymku: He MeHee 750 rp.

15
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2.4.

[1O nna 3D-moxenupoBaHus

Oo6naunsiit uacTpyment CAIIP/ACVII,
OXBATBIBAIONINI BECh MPOIECC pabOTHI ¢
U3JIENUSAMU — OT MIPOEKTHPOBAHUS 10
M3TOTOBJICHHSL.

JlononmHUTENbHOE 000PYIOBaHHE

2.5.

[Ilnem BUpTYyanbHON pEaTbHOCTH

O6mee paspemenue He menee 2160x1200
(10801200 st Kaxa0ro ri1asa), yroi
0030pa He menee 110;

HaJIM4ue KOHTPOJIJIEPOB — 2 IIT.;
HaJIM4Yue BHEIIHUX JAaTYUKOB — 2 WIT.;
pa3bEM sl TOKIIOUEHUS HAYIITHUKOB:
HaJIN4ue;

BCTPOCHHAsI KaMepa: HaJINJHe.

KOMIIJICKT

2.6.

[lITatuB mss KperieHus 6a30BbIX
cTaHOui

KoMruiexT u3 AByX IITaTHUBOB.
CoBMECTHUMOCTb CO IIJIEMOM BUPTYaIbHOM
peanbHOCTH, 11.2.3.1.

KOMIIJICKT

2.7.

Hoyt0yk ¢ OC mis VR-mema

KonunuecTBo siaep mpoiieccopa - He MeHee 4
TakToBas yactoTa mporeccopa - He MeHee
2500 MTI'n

Buneokapra - He Hmke Nvidia GTX 1060, 6
I'6 BuneonaMsTh

OO0Bem ornepaTUBHON MTaMATH - HE MeHee 8 T0.

2.8.

MHoromnonas30BaTeNbCKas
CHUCTEeMa BUPTYaJIbHOU
PEIBHOCTH € 6-KOOPINHATHBIM
OTCJIC)KUBAHUEM TIOJIOKEHUS
M0JIb30BaTENEN

TpeboBanus k cucteMe BUPTYaIbHOM
peaIbHOCTH:

MOAJIeP>KKa MOOMITBHBIX IIIJIEMOB
BUPTYaJIbHOU PEaTbHOCTHU MOJI YIIPaBICHUEM
OC Android;

MOJJEpKKa YIPaBISIOIUX KOHTPOJIEPOB C
BO3MOKHOCTBIO 6-KOOpPJIMHATHOTO
OTCJIC)KUBAHMUS MTOJIOKEHUSI B IPOCTPAHCTBE;
TEXHOJIOTHUS TIOJTHOW KOMIIEH Ay jara (anti-
latency): n3o0OpaxeHue A0HKHO BHIBOIUTHCS
JUTSL TOYEK, B KOTOPBIX OKa)KyTCS JIEBBIN U
MpaBbId TJ1a3a MOJIb30BATENS Yepe3 Bpems,
KOTOpOE TOJKHO MPOUTH C MOMEHTA Havyala
oTpesieNIeHUs] MECTOIOJIOXKEHHUS TJ1a3
MOJIB30BATENs 10 MOMEHTA OKOHYAHUS
BBIBOJIa M300paKEHUS.

TUIOMIAIb OTCIICKUBAHUS TOJIH30BATEIICH —
He MeHee 16 KB. M;

KOJIMYECTBO IMOJIb30BaTeNeii — He MeHee 3
Yell.

TpeboBanus K cucTeMe OTCICKUBAHUS
TTOJIOXKEHUS TT0JTh30BaTeNeH (TPEKUHTA):

THUII CUCTEMBI OTCIIC)KUBAHHUS: O-
KOOpJMHATHAS CUCTEMA OTCIICKUBAHUS;
o0IIHii BEC OJTHOTO YCTPONCTBA TPEKHHTA —
He Ooiee 20 1

TEXHOJIOTHS: ONITUKO-MHEPIIUATBHBIN
TPEKUHT, aKTUBHbIE MapKephl, padoTarolye B
MH(PAKPACHOM JTMATa30HE;

yros 0630pa ONTUYECKOM CUCTEMBI — HE
MeHnee 230 rpaaycos;

BpEMsI OTKJIMKA CUCTEMbI TPEKHHIa — HE

Kowmrwn.

15




6oiee 2 Mc;

pa3MeleHre CEHCOPOB: Ha O0BEKTE
OTCIJICKHUBAHUS;

CCHCOPBI, UCIIOJIb3YEMbIE JIJISI OTCIIC)KUBAHUS
[IIJIEMOB BUPTYaJIbHON PEANBbHOCTU U JUIS
OTCJICKMBAHUS JIBIKEHUH PYK
M0JIb30BaTENICH, JOIKHBI ObITh NACHTUYHBIMU
Y B3aUMO3aMEHSIEMbBIMH,

pa3MeleHre aKTUBHBIX MapKEPOB:
HAroJIbHOE;

BCE KOMITOHEHTBI CHCTEMBI TPEKHUHTA JOJKHBI
MOHTHUPOBATHCS Ha 10JI, 6€3 He0OXOAUMOCTH
MOTOJIOYHOTO/HACTEHHOTO MOHTAXKa;
HAJINYHE CEHCOPOB B COCTABE €IMHOTO
YCTPOMCTBA TPEKHHTA: aKCETIEPOMETD,
TUPOCKOII, ONTHYECKUN CEHCOP;

9YaCcTOTa OTCIICKUBAHUS TTOJIOKCHHS
MOJIb30BATEIIS:

- akcenepometp: He MeHee 2000 BBIOOPOK/C;
- rupockor: He MeHee 2000 BBIOOPOK/c;

- ONITUYECKHI ceHCop: He MeHee 60
BEIOOPOK/C;

MOTPENTHOCTh OTCIICKUBAHHUSI TTOJIOKEHHSI
MIOJIb30BATENsl B IPOCTPAHCTBE Ha IJIOIIA TN
6 M X 6 M — He Ooytee 10 MM;

MUHHMAaJIbHOE KOJIMYECTBO MOJIb30BATENEH,
MOJIICP)KUBAEMOE CHCTEMOW TPEKUHTa, HE
MeHee 3 4yed.

TpeboBanust K MOKa3aTENsIM XpaHEHUS,
TPAHCIIOPTHPOBKHU M HACTPONKH:

BpeMs ITOJTHOTO Pa3BEPTHIBAHUSA U HACTPOUKU
CUCTEMBI JUIA IUIOIAIHU OTCIICKUBAHUS 16 KB.
M —He 6oisee 90 MuH;

HEOOXOMMOCTh KaTHOPOBKH B TIpOIiecce
AKCIUTyaTalluu — OTCYTCTBYET;

temnepatypa xpanenus: -30°C .. + 50°C.

TpebGoBaHus kK cioco6am yrpaBiIeHUS
HHTCPAKTUBHBIMU MOJCIIAMMU:

MoJIIEP)KKa 6-KOOPAMHATHOTO OTCIICKHBAHUS
IIOJIOXKEHUS YIIPABJISIOLIUX YCTPOUCTB B
MIPOCTPAHCTBE.

TpebGoBaHus K TPOrpaMMHOMY 0OECTICUCHHIO:
MOJJIEP>KKA CUCTEMOM TPEKUHTA
onepannoHHbIX cuctem: Windows, Android;
MPeIOCTaBIIEHNE HEOTPAHUYEHHOMN TTO
BPEMEHHU HCIIOIb30BaHUSI IIPOCTOM
(HEeHCKITIOUNTENIBHOW ) JINIICH3UH Ha
KOMMEPUYECKOE HUCITOTh30BaHUE
MIPOrPaMMHOTO OOECTICUEHHUST CUCTEMBI
TpekuHra Ha oauH mieM ¢ OC Android
(6eccpounast muIEeH3US) — 3 IIT.
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OO6mue TpedoBaHUS:

HaJMYMe MOOMIIBHBIX IIUIEMOB BUPTYAIbHON
peansHocTH Oculus Go unu ananor — 3 mrT.;
HaJIMYMe KOMILIEKTa IIPOBOJIOB U 3apSAHBIX
yCTpOUCTB [utst Gecriepe0oitHoil paboThI.

2.9.

®ororpammerpuyeckoe [10

1O st 06paboTkH N300paskeHU 1
omnpeneneHus: GopMsl, pa3sMEpOB, MOJTOKECHUST
Y MHBIX XapaKTePUCTUK OOBEKTOB Ha
IUTOCKOCTH WJTH B IPOCTPAHCTBE.

2.10.

Ksanpokonrep Mavic Air

KoMnakTHbIM KBaAPOKONTEP C TPEXOCEBBIM
crabmim3aTropoM, kamepoit 4K,
MaKCHMaJIbHOM JAJIbHOCTBIO NIEPEAUN HE
MeHee 0 KM.

2.11.

Ksanpokonrep DJI Tello

KBagpoxonrep ¢ kamepoii, Bec He Oonee 100 r
B cOOpe C MPONeNIepOM U KaMepoi;
ONITUYECKUH TaTUYMK ONpe/IeIeHUs TTO3ULIUT
— HaJINYHE;

BO3MOKHOCTb yIAJIEHHOTO
IPOrpaMMUPOBAHUS] — HAJIUYHE.

IT.

Menuna3zona

®doToanmapat ¢ 00bEKTHBOM

KonnuecTBo 3 heKTUBHBIX MMUKCENEH — HE
Menee 20 MITH.
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32

Buneokamepa

[Tnanrmer (11t oOecreueHus COBMECTUMOCTH
c 1 2.3.6) c IpUMEPHBIMU XapPaKTEPUCTUKAMH:
JauaroHanb/paspenienue: He MeHee 2048x1536
ITUKCEIICH;

JMaroHalb SKpaHa: He MeHee 9.7";
BcTpoeHHast maMath (ROM): He menee 32 I'b;
pazpemienue ¢poTokaMepsl: He MeHee 8§ Mi;
Bec: He Oonee 510 1

BbIcOTa: He Oosee 250 MM.

33

Kapra namsaru st
¢doroanmnapara/BugeoKamMepsl

O0BéM mamatu — He MeHee 64 10, xitacc He
mmxe 10.

34

ItaTtus

MakcumanbHast Harpy3ka: He Oojee 5 KT;
MakKCHUMaJIbHas BLICOTA CHEMKH: HE MeHee 148
CM
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