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l. IosicHuTeIbHAA 3aHCKA

AKTYaJIbHOCTh: CErOHs reOMH(OPMAIIMOHHBIE TEXHOJIOTHH CTall HEOThEMJIEMON YacThiO Hallell >KU3HU, JTF0O0H COBpPEMEHHBINH YETIOBEK
MOJIb3YETCSl HAaBUTALIMOHHBIMU CEPBUCAMH, NMPHJIOKEHHUSIMH JJII MOHUTOPUHTA OOIIECTBEHHOTO TPAHCIOPTa MU MHOTUMHU JPYTUMH CEpPBHCAMH,
CBSI3aHHBIMHU C KapTaMH. JTHU TEXHOJOTHMH HUCIOJb3YIOTCS B COBEPIICHHO DPA3IMYHBIX cepax, HauMHasg OT pPearupoBaHUs MPU UYPe3BbIUANHBIX
CUTyalnusx U 3akaHunBast MapkeTuHroM. Kypce «'eonHpopmManrnoHHble TEXHOIOTHIY TIO3BOJISIET CHOPMHUPOBATH Y 00YHAIOLINXCSl YCTOWYHBYIO CBSI3b
MeXay UH(POPMAIIMOHHBIM M TEXHOJOTUYECKHM HAIPaBICHUSIMH Ha OCHOBE PEANIbHBIX MPOCTPAHCTBEHHBIX JIAHHBIX, TAKMX KaK a’pooTOChEMKA,
KOCMHUYEcKasi CbEMKA, BEKTOPHBIE KapThl U Jp. DTO MO3BOJUT OOy4YarOIIMMCS IOJIYYUTh 3HAHMS 1O HCIHOJB30BAHUIO T'€OMH(OPMALMOHHBIX
WHCTPYMEHTOB M IPOCTPAHCTBEHHBIX JAaHHBIX ISl MOHMMAaHUS M M3YyYEHHUS OCHOB YCTPOWCTBA OKPYKAIOIIErO0 MHpPa U MPUPOTHBIX SBICHUH.
OOyuaronmecs CMOTYT pealln30BbIBATH KOMAHIHBIE MPOEKTHI B cepe MCCIEOBAHUS OKPY)KAIOIIETO MUPA, HA4aTh UCIOIH30BATh B TIOBCEIHEBHON
KU3HU HABUTAIIMOHHBIC CEPBHCHI, KOCMHUUYECKHE CHUMKH, YJIEKTPOHHBIEC KapThl, COOMPaTh JaHHble 00 00BbEKTaX HA MECTHOCTH, co3/aBaTh 3D 0ObeKThI
MECTHOCTH (KaK OT/eJIbHbIC 3JaHHs, TaK U LIEJble TOPOAa) U MHOIO€ APYTO€.

Kaaccndukanus nporpaMmbl: TeXHUYECKAs.

Hanpasiennoctn o0pa3oBaTebHOM nporpammbl:  oOpa3oBaTeibHas nporpamma

«["eoundopmanroHHbIe TEXHOJIOTUH ABJIAETCS o011e00pa30BaTeIbHOM MPOrpaMMOl  OTIPEIMETHOM
obnactu «TexHonorus.

@DYHKUMOHAJILHOE NIPeHA3HAYEeHHEe IPOrPaAMMBbI. IPOEKTHAS.

®opma opraHM3aluu: TPyIIoBas.
AKTYaJIbHOCTD U OTJIMYHUTEIbHbIE 0CO0€HHOCTH IIPOrPaMMBbI

HoBusHa mnporpammbl 3akitoyaeTcsi B CO3/IaHUM YHUKAJIBbHOM 00pa3oBaTenbHON cpenabl, (opMupyromel MNTPOeKTHOE MBbIIIJICHUE
oOyyaromuxcs 3a CYET TPAHCIIALUN TPOEKTHOTO CIIOco0aIeTENHHOCTH B paMKaxX peUIeHHUs] KOHKPETHBIX MPOOIEMHBIX CUTYallH.
AKTyanbHOCTh IpOTrpaMMbl OOyCJIOBJEHa TeM, 4YTo padoTa Haj 3ajayaMHM B paMKax IMPOEKTHOW JAeATeNIbHOCTH (HOpMHUpPYEeT HOBBIA THI
OTHOIIECHHUS B PaMKaX CHUCTEMBI «IIpupoAa — OOIIECTBO
— YeJIOBEK — TEXHOJIOTUMY, ONPEIEISIONINNA 0043aTeIbHOCTh SKOJIOTHYECKO HOPMHUPOBKHU IPU OpraHU3alluKM JII000H JeATeTbHOCTH, YTO
SBJIETCS MEPBBIM MIAroM K (POPMUPOBAHMIO «ITOKOJIEHUS PA3BUTHSY, SIBISIIOIIETOCS TPEHIOM Pa3BUTHS COBPEMEHHOTO 00IECTBa.

[Tporpamma npeamnonaraet GoOpMHUPOBAHKE y 00YUAIOIINXCS MPEACTABICHUN O TEHACHIUAX B Pa3BUTHH TeXHUYeckol cdepbl. HoBbli TexHO-
MPOMBIIIUICHHBIN YKJIaJl HE MOKET OBITh MOJIOKEH B (hopMaT oOIecTBa pa3BUTHS TOJBKO Ha OCHOBAaHWUM HOBH3HBI (PM3MYECKUX MPUHIIUIIOB, HOBBIX
TEXHUYCCKUX peIJ_IeHI/Iﬁ U KJIACTCPHBIX CXEM BSaHMO,Z[efICTBI/IH Ha NOCTUHAYCTPHUAJIBbHOM 3TaIllC pPa3sBUTHA COLMUYMA, a UACIA PA3BUTHA 06H.[€CTBa
HETIPEJIOKHO BKIIIOYAeT B C€e0s TEHIEHIHUIO K OOPETEHUIO COHAIMPABICHHOCTH AHTPONOTEeHHBIX (AKTOPOB, 3aKOHOB pa3BUTHsA Ouochepsl u



KYJIbTYPHOT'O Pa3BUTHSI.

[legaroruyeckas 11€;1€c000pa3HOCTh ATON MPOrPaMMBbl 3aKIIOYAETCS B TOM, YTO OHA SIBJIAETCS LIEJIOCTHOM U HEMpPEpPHIBHOW B TEYEHHE BCETO
mporecca o0ydeHUs: U TO3BOJISIET OOydaromeMycs IIar 3a IIaroM pacKpbhiBaTh B ceO€ TBOPUYECKHE BO3MOXKHOCTH M CaMOPEAIM30BBIBATHCS B
coBpeMeHHOM Mupe. B mpoliecce u3yueHus: okpykaroliero Mupa odydaromuecs noiydaT JTONOJHUTENIbHOe 00pa3oBaHue B 001acTH WH()OPMATUKH,
reorpaduu, MaTeMATUKHU U (DU3HUKH.

OTnuuuTeNnbHON 0COOEHHOCTHIO JAaHHON MPOTrpaMMbl OT YK€ CYIIECTBYIOLIUX 00pa30oBaTelIbHBIX IPOTrPaMM SIBIISIETCS €€ HaIllpaBJICHHOCTh Ha
pa3BUTHE OOYYAIONMUXCS B MPOEKTHOH NEATEIhbHOCTH coBpeMeHHBIMU MertomaukamMu TPU3 u SCRUM ¢ moMonipio COBpEMEHHBIX TEXHOJOTHUH H
00opynOBaHUs.

Bo3spacT o0yuaromuxcsi: ooyJaromniecs 7/ KJIaccos.

Cpoxku peanu3anuu nporpammbl: 68 gacos.
Hamnosnsiemocts rpynm: 15 uenosexk.

PeskuM 3aHATHH: 10 2 AKAJEMUAYECKUX 4aca B HENIEIO.
DopMbl 3aHATHIA:

—  pabota HaJ pelIeHueM KEeCoB;

—  nabopaTOpHO-TIpaKTHYECKHe paboThI;
—  JIeKIIHH;

—  MacTep-KJIacChl;

—  3aHATUSA-COPEBHOBAHMUS;

—  IKCKYpCHH;

—  TIPOEKTHBIE CECCUH;

MeToabl, HCIIOJIb3yeMbI€e HA 3AHATUSIX:

— IMpaKkTHYecKue (YIpaxxHeHHUs, 3a/1a4H);

— clloBecHbIE (pacckas, becesia, MHCTPYKTaX, YTEHHE CIIPAaBOYHON JIUTEPATYphl);

— HAarJsIIHbIE (AEMOHCTpalUs MyJIbTUMEIUWHBIX TIpe3eHTaluul, pororpapun);

— npo0OsieMHbIe (METOIbI MPOOJIEMHOT0 M3JI0XKEHHUs1) — OO0ydaromuMcst JaéTcs 4acTbrOTOBOTO 3HAHUS;

— DBPHUCTUYECKHE (YaCTUYHO-TIOMCKOBBIE) — O0YYAIOIIMMCS TPEJOCTABISIETCsl OONIbIIasi BO3MOKHOCTh BHIOOpa BApHAHTOB,
— HCCIIEZI0BATENIbCKHE — O00yYaIOIIMecs: CAaMU OTKPBIBAIOT U UCCIEYIOT 3HAHUS;



—  WIIIOCTPATUBHO-OOBSICHUTEIILHBIE,

— PpENpOAYKTHUBHBIC,

— KOHKpETHbIE M a0CTpaKTHbIE, CUHTE3 U aHaJIU3, CpaBHEHHUE, 00001IeHne, abCTparupoBaHue, KiIacCupuKaIys, cucTeMaTu3anus, T. €.
METO/bI KaK MBICIIUTEIIbHBIC OIEPALINH;

— HWHAYKTUBHBIC, JCAYKTUBHBIC.

1.1.1. Ilenu m 3amauu peanv3aliid OCHOBHOW 00pa30BaTEIbHOW MPOTPaMMBIOCHOBHOTO OOIETO 00pa3oBaHMS

HeJn: BOBJICUCHHUE oOyyaromuxcs B MPOCKTHYIO JeSITeIbHOCTb, pa3paboTka  HayuHiin
UCCIIEJOBATEIbCKUX M MHKCHEPHBIX IPOSKTOB.

3apaum:

obyuarowue:

* NpuoOpeTeHHe U yriIyOJeHHe 3HaHUH OCHOB IPOEKTUPOBAHMS U YIIPABICHUS IPOCKTaAMU;
* O3HAKOMJIEHHE C METOJlaMH M NpuémMamMu cOopa U aHanu3a HHPOpMaIHH;

* 00ydeHue NMPOBEJCHUIO UCCIIEAOBAHUM, MPE3EHTAMNA U MEXIPEAMETHON MO3UIIMOHHOM KOMMYHUKAIUY;
* oOyueHue paboTe Ha ClleUaIU3UPOBAaHHOM 000PYAOBAHUHU U B IPOTPAMMHBIX CpPENax;

¢ 3HAKOMCTBO C XapA-KOMIICTCHIHUAMHA (FCOI/IH(I)OpMaLII/IOHHBIMI/I), MO3BOJMIOIMUMA TPUMEHSATE TCOPCTUYCCKUEC 3HAHHA HA IIPAKTHUKE B
COOTBETCTBUH C COBPEMCHHBIM YPOBHEMPA3BUTHUA TEXHOJIOTHI.
passusarounjue:.

* (hopMupoBaHHE UHTEPECa K OCHOBAM M300peTaTeIbCKON AeATEIbHOCTH;

* pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH U KPEaTUBHOT'O MBIIIICHHUS,

. npuobperenue onbiTa ucnoib3zoBanus TPU3 npu popMupoBanny cOOCTBEHHBIX HIEH MpEIIECHU;

. (hopMUpOBaHHE TOHUMAHUS MPSAMOM M 0OpPaTHOM CBS3U MPOEKTA U CPEbl eropeain3aiy, 3a10)KeHHEe OCHOB COILIMAIbHOM U

3KOJIOTUYECKOM OTBCTCTBCHHOCTH,
® Pa3BHUTHUE I'COIIPOCTPAHCTBEHHOT'O MBIIIJICHU A,



* pa3BuTHE COPT-KOMIIETEHINH, HEOOXOUMBIX Ui YCHEIIHOW padoThl BHE 3aBUCHMOCTHU OT BBIOpaHHOU Ipodeccuu.
gocnumamenvHoie:

* (dopMUPOBaHKE IPOSKTHOTO MUPOBO33PCHHSI U TBOPUECKOTO MBIIIICHHUS,

* (QopmHpoBaHHE MUPOBO33PEHUS 10 KOMIUIEKCHON OLIEHKE OKPYXKAIOIEro MUPa,HAIIPABJICHHON Ha ero Mo3uTUBHOE U3MEHEHHUE;

* BOCIHTaHUE COOCTBEHHOM MO3UIMU M0 OTHOLIEHUIO K JESATENIbHOCTH U YMEHUECOIIOCTABIIATH €€ C IPYrUMH O3ULIUSIMHU B
KOHCTPYKTUBHOM JIUAJIOTE;

* BOCIHTaHUE KYJbTYpbl pabOThl B KOMaHJIE.

1.1.2. TlpuHOMNIBI ¥ TOIX0BI K GOPMUPOBAHUIO 00Opa30BaTEILHOMN MTPOrPaMMBIOCHOBHOTO OOIIIET0 00pa30BaHMs
IIporpamma peanusyercs:

— B HenpepbiBHO-00pa30BaTeIbHON JEATEIBHOCTH, COBMECTHOM NI€ATENBHOCTH, OCYIIECTBISEMON B XOJI€ PEKUMHBIX MOMEHTOB, TJ€
oOyJaronuiicss OcBauBaeT, 3aKPEIISeT U anpoOupyeT NOJyUeHHbIE YMEHNUS;

— B CAMOCTOSATENBHON JEATEIbHOCTH OOYyJarouuxcsi, TJie OOYYaloIIMICS MOXET BBIOpAaTh JEATEIBHOCTh 110 HWHTEpecawm,
B3aUMO/ICCTBOBATh CO CBEPCTHUKAMU HA PABHOIIPABHBIX MO3UIUAX, pEIaTh TPOOIEMHBIE CUTYAIIUU U JP.;

— BO B3aUMOJIEVCTBUU C CEMbIMU JIETEN.

[Tporpamma MOXKET KOPPEKTUPOBATHCS B CBA3U C U3MEHECHUSIMHU

—  HOPMATHBHO-TIPABOBOW 0a3bI JOIIKOJIBHOTO 00pa30BaHNS,

—  BHUJOB CTPYKTYpPHI I'PYIII;

—  00pa30BaTeNbHOrO 3aMpoca poOaUTEIEH.

[Toaxonp! K GOPMUPOBAHUIO TPOTPAMMBI:

—  JUYHOCTHO-OPUEHTHPOBaHHBIA. OpraHuszaiuss  oOpa3oBaTENbHOrO  Ipolecca C  Y4€TOM IIaBHOro Kputepus 3¢(heKTUBHOCTH
oOydarolierocss — €ro JMYHOCTH. MeXaHHW3M — CO3[aHUE YCIOBUM MJs pa3BUTHUSI JMYHOCTH HA OCHOBE H3Y4YEHMsI CIOCOOHOCTEH
00y4aroLIerocsi, ero UHTEPECOB, CKIIOHHOCTEH.

- HGHTCHLHOCTHLIﬁ. Opl" aHu3anus ACATCIbHOCTHU B 06H_[eM KOHTCKCTC OGp@BOBﬁTCHBHOFOHpOHCCC&.



—  llenHoctHbIi. Opranu3aiys pa3BUTHSI U BOCIIUTAHUS HAa OCHOBE OOIIEYEIIOBEUECKUX IIEHHOCTEH, a TaK)Ke 3THUYECKUX, HPAaBCTBEHHBIX
AT. 1.

- KomMIireTeHTHOCTHEBIH. (DOPMI/IpOBaHI/Ie T'OTOBHOCTHU o6yqa}om1/1xc;l CaMOCTOATCIBHO ,HCI;'ICTBOBaTB B XOZI€ pCIICHHUA aKTyaJIbHBIX 3a/1a4.

—  CucrtemHublii. MeToJ070rU4YecKOe HAINpaBlICHHE, B OCHOBE KOTOPOTO JIEKUT PACCMOTPEHHE OOYYalomErocss Kak IeIOCTHOTO
MHO>KECTBa 3JIEMEHTOB U3 OTHOILIEHUH U PA3JIUYHbIX CBA3CH MEXIy HUMHU.

—  Jmanoruueckuii. Opranuzanus nporecca ¢ y4€ToM MpUHIMIA JUANora, CyObeKT-CyObeKTHBIX OTHOLICHHH.

—  IIpoGnemusiii. @opMupoBaHHE TPOrpaMMbl € MO3UIMH KOMIUIEKCHOIO U MOAYJIBHOI'O HPEACTABICHUS €€ CTPYKTYpPbl KaK CHCTEMBI
MOJAIPOrpaMM 10 00pa30BaTEIbHBIM 00JIACTAM U JETCKUM BUAAaM JESITEIbHOCTH, CIOCOOCTBYIOLIUM LIEJIEBBIM OPUEHTHPAM Pa3BUTHUS.

—  Kyunbryponorudeckuit. Opranusanys nporecca ¢ y4éToM NOTeHIHaA KyJIbTypOoCcOOOpa3HOTO COePKaHus TOMKOIBHOTO 00pa30BaHys.

1.2. TlnaHupyemble pe3ylbTaThl OCBOCHHUS OOYYAarOIIMMUCS OCHOBHOW 0OOpa30BaTeNbHOW MPOTPAMMBI OCHOBHOTO OOIIEro
oOpa3oBanus (00s13aTENBHO IPOBEPUTH pa30UEHHE 110 TMYHOCTHBIM, IPEIMETHBIM U T. 1.)

1.2.1. OO01IMe HoJI0KEHUS

[Tporpamma naér oOydaroImMMCS BO3MOXKHOCTh IOTPY3UThCS BO BCE MHOrooOpazue MNPOCTPAHCTBEHHBIX (T€OMH(POPMAIIMOHHBIX)
texHosoruil. [IporpamMmma 3HaKOMHUT OOy4aroIIMXCs ¢ T€OMH()OPMAIMOHHBIMU CUCTEMAMU M C PA3IUYHBIMU BUAAMU T€OJIAHHBIX, MO3BOJISET
MOJIy4YUTh 0a30Bble KOMIIETEHIIUU 10 cOOpY JNaHHBIX U OCBOUTH NEPBUYHbIE HABBIKK PAOOTHI ¢ JaHHBIMU. [losyueHHbIE KOMIIETEHLIUN U 3HAHUS
MO3BOJIAT 00Y4YaOUIMMCS IPUMEHNUTh UX TOYTH B JIFOOOM HAaNpaBlIEHMH COBPEMEHHOro phlHKa. OCBOMB IporpaMmy, oOydaronuecs CMOTYT
BbIOpaTh Har0oJIee MHTEPECHYIO /ISl HUX TEXHOJIOTMUYECKYI0 HAallPaBJI€HHOCTb, KOTOPOM OHU OyyT 00y4aThbCsl B paMKax yriyOJ€HHOTO MOIYIJISL.

[Tporpamma 3aTparuBaer Takue TeMbl, Kak: «OCHOBBI pabOThI C MPOCTPAHCTBEHHBIMH JaHHBIMUY, «OpPHUEHTUPOBAHHE HAa MECTHOCTHY,
«OcHoBBl  (oTtorpadpun», «CamocTosTeNnbHbIM cOOp AaHHbBIX», <«3D  MonenupoBaHHME MECTHOCTM M OOBEKTOB  MECTHOCTH),
«I"eonndopmanmonnsie cucrems! (I'MC)», «Buzyanuzanus u npeacTaBieHUe pe3yabTaToOBY.

B ocHoBe pazpaboTaHHOI porpaMMsl JIEKUT MeTtoanueckuil HHCTpyMeHTapHil penepanpHoro Teiotopa beictpoBa AnToHa FOpreBrua
«Cetpb JieTckux TexHonapkoB “KBanrtopuym”. BBOIHBII MOIYIIb.

[TporpammMa opreHTHPOBaHA Ha JIOMOJIHUTENBHOE 00pa30BaHue 00YYarOLIMXCs IKOIBHOTO Bo3pacTta 7 Kiacca.

MaxkcumanbHOe KOJTMYeCTBO o0yJaromuxcs B rpymnmne — 15 yenosexk.

1.2.2.  CrpykTypa IUIaHUPYEMBIX PE3YJIbTaTOB

IInanupyeMsble pe3yabTaThl OIMPAOTCS HA BEAYIIHE LICJIEBbIE YCTAHOBKH, OTPAKAIOIIMEOCHOBHOM, CYIIIHOCTHBIM BKJIAJ KaXI0W U3y4acMOU
IIPOrpaMMbl B pa3BUTHE JTMUYHOCTH, 0OYJaIOLIUXCs, UX CIOCOOHOCTEH.



B cTpyKType miiaHupyeMbIX pe3yJabTaTOB BBIACIISIIOTCS CIEAYIOLIUE TPYIIIbL:

1. JluyHOCTHBIE pe3yabTaThl OCBOCHUS OCHOBHOM 00pa3oBaTeNbHON MNpPOrpaMMbl IPEACTaBICHbl B COOTBETCTBHUM C TPYIION
JUYHOCTHBIX PE3yJIbTATOB.

2. MertarpeIMeTHbIE Pe3ybTaThl OCBOEHHSI OCHOBHOM 00pa3oBaTeibHOM MpOrpaMMbl IPEACTABICHbI B COOTBETCTBUM C MOJArPYIIAMU
YHUBEPCAIbHBIX YUEOHBIX JICHCTBHIA.

3. [IpeameTHbIe pe3yabTaThl OCBOCHUS OCHOBHOM 00pa3oBaTeIbHOM IIPOTrPaMMBbI IIPECTABICHBl B COOTBETCTBUH C IPyHIIaMHU
pe3yabpTaTOB y4eOHOIO IIpeaMETa.

1.2.3. JIuuHOCTHBIE pe3yabTaThl

IIpozpammmusie mpebosanus K ypoeHto 60CHUMAHHOCMU (TUYHOCTIHbIE PE3YIbManbl):

—C(I)OpMI/IpOBaHHOCTL BHy’TpeHHeﬁ Jule350005051 06yqa101uer0051, OMOIMOHAJIIbHO-TIOJO0KHUTCIIbHOC OTHOILICHHUC o6yqa101ueroca K IIKOJIC, OpUCHTAUA
Ha IO3HaHHUEC HOBOI'O,

—OpHUCHTAllUA Ha O6p&36].1 MOBCACHHUS «XOPOIICTO YUCHUKAN;

—C(l)OpMI/IpOBaHHOCTL CaMOOIICHKH, BKJIFO4YasA OCO3HAHUEC CBOUX BO3MOXKHOCTEM B YUYCHUH, CIIOCOOHOCTH AICKBATHO CYAUTH O IIpUYNHAX CBOCTO
ycnexa/Heycnexa B YYCHUHU, YMCHHUC BUJACTH CBOU JOCTOMHCTBA U HCJOCTATKH, YBAXKATh cebsa u BCPUTH B YCIICX,
- C(l)OpMI/IpOBaHHOCTB MOTHBAIIUHU K yqe6H0171 ACATCIIBHOCTH,

—3HaHHE MOpAIbHBIX HOPM M C(HOPMHUPOBAHHOCTH MOPAJIBHO-ITHUECKUX CYKIEHHI, CIOCOOHOCTD K PEIIEHUIO MOPAJIbHBIX Mpo0sieM

Ha OCHOBE KOOPJMHAIMM Pa3IMYHBIX TOYEK 3PEHMs, CIOCOOHOCTh K OLIEHKE CBOMX IOCTYNKOB M JEHCTBHM APYrMX JIOAEH C TOYKU 3pEHUS
coOJII0ACHUSI/HapyILIEHUSI MOPaIbHONW HOPMBI.

IIpoecpammmusie mpebosaHus K ypo8HIO pazeumusi:

—c(hOpPMHUPOBAHHOCTH MPOCTPAHCTBEHHOTO MBIIIJICHUS, YMEHHE BUIAETh O0BEM B IUTOCKUX MPEAMETAX;
—yMeHue 00pabaThiBaTh U CUCTEMATU3UPOBATH OOJBIIOE KOTUYECTBO HH(POPMAITUH;

*Cq)OpMI/IpOBaHHOCTI) Kp€aTHuBHOT'O MBIINIJICHUS, TIOHUMAaHWEC ITPUHIUIIOB CO3/JaHUA HOBOT'O ITPOAYKTA,
- C(bOpMI/IpOBaHHOCTB YCUAUYUBOCTU, MHOT03a1aYHOCTH,

—CcOPMUPOBAHHOCTh CAMOCTOSITEIBHOTO TOIXOJa K BBITIOJHEHUIO PA3IMYHBIX 3a/1a4, YMEHHE padoTaTh B KOMaHIE, YMEHHE MPaBUIBHO
JIeNIETUPOBATh 3aJ1a4H.



1.2.4. MetanpeaMeTHbIE pe3yabTaThbl

['eorpadus

BeimmyckHUK HayquTCs:
* BBIOMpaTh HUCTOYHHMKHM reorpaduyeckoii  mHpopmauuu  (Kaprorpaduueckue, CTATHCTUYECKHE, TEKCTOBBIE, BHIEO- U
boTonzobpaxeHns, KOMIbIOTEpHBIE Oa3bl JaHHBIX ), 3€KBaTHBIC PEIIACMbIM 3aa4aM;
* OpHECHTHUPOBATbCSI B HCTOYHHMKAX Treorpaduyeckoi wuHPOpMamuu (KaprorpaguuecKkue, CTAaTUCTHYECKHE,  TEKCTOBBIC,  BUIACHH U

(doTon300pakeHUsl, KOMIIBIOTEPHbIC 0a3bl JIaHHBIX): HAXOJWUTh M H3BJICKATh HEOOXOMMMYI0 WH(OPMAIMIO; ONPENENATh U CPaBHUBATh
KAueCTBEHHBIC U KOJIMYSCTBCHHBIC ITOKA3aTeNId, XapaKTepHU3yIue TreorpadudecKue OOBEKTHI, MPOIECCH W SIBICHUS, WX IOJIOKCHHUE B
MPOCTPAHCTBE MO TeorpauuecKUM KapTaM pa3HOro COJEPYKAHHS M APYTUM HUCTOYHHMKAM; BBISBJISATH HEIOCTAIONIYIO, B3aHMMOJIOTIOHSIONLYIO
W/WJH IPOTUBOPEUUBYIO TeorpaduuecKyr0 HHPOPMAIIHIO, PEACTABICHHYIO B OJHOM HJIH HECKOJIBKUX HCTOYHHUKAX;

* TMPEACTaBIATh B pa3NUYHbIX (popmax (B BHIE KapThl, TaONHIbI, rpaduka, reorpaguueckoro OmucaHus) reorpadpuyeckyro MHPOpMAIIHIO,
HEOOXOIUMYO JIJISl pelIeHHs YIeOHBIX U MPAKTUKO-OPHCHTHPOBAHHBIX 33]1a4.

BBINyCKHUK MMOJIYYUT BO3MOYKHOCTh HAYUUTHCS:

*  MOJEIHPOBATH reorpaduyecKre 0OHEKTHI U SBJICHMUS;
* MPUBOJUTH MPUMEPHI MPAKTUUECKOTO UCTIOIB30BaHUS T€OrpaPUIECKUX 3HAHUM B PA3JIMUHBIX 00JIACTIX JIEATEIbHOCTH.
Marematuka

CratucTtuka 1 Teopus BEpOSTHOCTEN BBITyCKHUK HAyYUTCS:

* NPEICTaBIISITh JaHHBIE B BUJIE TaOIUL], TUarpamm;

* YUTaTh UHPOPMALHUIO, IPEJICTABICHHYIO B BHJIE TAOIUIIbI, THATPAMMBI.

B noBcetHeBHOM KU3HU U IPU U3YYEHUH JPYTUX NMPEIMETOB BBIITYCKHUK CMOXKET:

* W3BJIEKATh, MHTEPIIPETUPOBATH U MPEe0OPa30BbIBaTh HHPOPMALIKIO, TIPEACTABICHHYIO B TAOIUIaX U HA IUarpaMMax, OTPaKalolIyl0 CBOWCTBA
1 XapaKTEPUCTUKN PEAIBHBIX IIPOLIECCOB USIBICHUM.



Harnsanas reomerpus ['eomerpuueckue Gpurypsi BeITyCKHUK HAyIHTCS:

* onepupoBaTh Ha 0a30BOM YPOBHE MOHATHUAMU: (QUrypa, TOUKA, OTPE30K, MpsiMasi, Jyd, JIOMaHas, yrojl, MHOTOYrOJIbHUK, TPEYroJdbHUK U
YeTHIPEXYTONBbHUK, MPSIMOYTOJIBHUK M KBaJpaT, OKPY)KHOCTb M KPYT, MPSMOYTOJBbHBIN Mapajuienenunen, Kyo, map. M300paxars n3ydaembie
(Gurypsl OT pyku ¥ ¢ HOMOILBIO JIMHEHKU U LUPKYJISL.

B noBce1HEBHOM KU3HU U IIPU U3YYECHUH PYTUX IIPEIMETOB BBIIIYCKHUK CMOXKET:

* peaTh NPaKTUYECKHUE 33Jjaul C IPUMEHEHHUEM MPOCTEHIINX CBOMCTB QUryp.

W3mepenns U BbIYACICHUABBIITYCKHUK HAYYUTCS:

*  BBINOJIHATH U3MEPEHUE JIUIMH, PACCTOSHUH, BEJIMYUH YIJIOB C IOMOLIBIO HHCTPYMEHTOB JUIsl U3MEPEHUN JUIMH U YIJIOB.

duzuka
BbIITyCKHUK HAYyYUTCS:

* coOmromaTe mpaBuiIa 0E30MAaCHOCTH M OXPaHbI TpyAa Mpu pabore ¢ y4eOHBIM MIIa0OpaTOPHBIM 00OPYJOBAHUEM;

* TIOHMMATh MPUHLUIBI IEHCTBUS MAIllMH, IPUOOPOB U TEXHUUYECKUX YCTPOMCTB, YCIOBUIMX 0€30MaCHOTO HCHOIb30BaHUS B TIOBCEAHEBHOM
JKU3HU,

* HCHOJIB30BATh MPHU BHIMOJIHEHUU YYEOHBIX 33/1a4 HAyYHO-MIOMYJISPHYIO JINTEPATYPY O PU3NYECKHX SIBICHUSX, CIIPAaBOYHBIE MaTEpUAIbI,
pecypchl HHTEpHETa.

HNndpopmaruka

BrinyckHuK HAyduTCS:

* pas3nuyath BHUIBI HHGOPMAIUU MO croco0aM e€ BOCTIPUATHS YeTIOBEKOM U MO crocobaMeé MpeCTaBIeHUs Ha MaTepUaTbHBIX HOCUTEIISX;

* TPUBOAWTH NMPUMEPHl WH(OOPMAIMOHHBIX IMPOIECCOB (MPOIECCOB, CBA3AHHBIX C XpaHEHUEM, IMPEeoOpa3oBaHWEM U Tepeavyeil TaHHBIX) B
YKMBOU MPUPOJE U TEXHUKE;

» xnaccudumupoats cpeacta KT B cOOTBETCTBUY ¢ KPYyroM BBIOJTHSAEMBIX 3a/1a4.

Marematuueckue OCHOBbI UH(POPMATUKI

BBIMTyCKHHK TTOJTYIHT BO3MOXKHOCTb:

* TO3HAKOMHTHCS C MPUMEpPAMU MAaTEMATUYECKUX MOJIENEH U UCIIOIb30BAHUEM KOMITBIOTEPOB MPHU UX aHAIM3E; MOHATh CXOJCTBA U PA3IUUU
MEXIy MaTeMaTHYECKON MOJENbI0O 00bEKTa M €ro HAaTYpHOW MOJEhI0, MEXIY MaTeMaTHUYeCKOW MO0 OOBEKTa/SBICHHUS U CIOBECHBIM
OITMCAaHUEM.



Hcnonbp3oBaHue IporpaMMHBIX CUCTEM U CCPBUCOB

BrinyckHuK HayduTes:

* KIaccupUUUPOBaTh (Paiibl 10 TUITY M HHBIM TApaMeTpaM;

* BBIIOJHATH OCHOBHBIE OIlEpaluu ¢ Qaitamu (Co3/1aBaTh, COXPaHATh, PEJAKTHPOBATh, YIAISATh, ApXUBUPOBATH, «PACIIAKOBBIBATH)» APXUBHBIC
(haiiner).

BoinyckHuk oBiajeeT (Kak pe3yabTaT IPUMEHEHHs] IPOrPaMMHBIX CUCTEM U MHTEPHET-CEPBHUCOB B IAHHOM Kypce U BO BCEM 00paz0BaTEIbHOM
rporiecce):

* HaBBIKAaMM pabOTHI C KOMIIBIOTEPOM; 3HAHUSIMH, YMEHUSMU U HaBBIKAMHU, TOCTATOUHBIMU JUIsI pa0OThI C pasIMYHbIMU BUIaMU TIPOTPAMMHBIX CHCTEM
U uHTepHeT-cepBHCOB ((pailioBbie MEHEMKEpbl, TEKCTOBBIC PENAKTOPHI, AICKTPOHHBIC TAOIHUIBI, Opay3epbl, MOUCKOBBIC CHUCTEMBI, CIOBAapH,
ANEKTPOHHBIE SHUUKIIONEINH); YMEHUEM OIUCHIBATh PabOTy 3TUX CUCTEM U CEPBUCOBC HCIIOJIb30BAHUEM COOTBETCTBYIOIIEH TEPMUHOJIOTUH;

* pa3nMyHBIMU (pOpPMaMU NMpeCTaBICHUS JaHHbIX (TaONULbl, AMArpaMMBbl, TpaduKU U T. 1.);

* 03HAKOMMUTCS C IPOIPAaMMHBIMU CPEICTBAMU i pabOThI C ayJUOBU3YaJIbHBIMH JAHHBIMU U COOTBETCTBYIOLUM MOHATUHHBIM aIlllapaToM.
BbInyCKHUK MOTYYUT BO3MOKHOCTB (B JAHHOM Kypce U MHON y4eOHOMU eATeIbHOCTH):

* IPAaKTUKOBATHCS B HCIIOJIb30BAHMHM OCHOBHBIX BMJIOB IMPHUKJIAJHOTO IPOrPaMMHOI0O oOecredeHus! (peJakTopbl TEKCTOB, 3JIEKTPOHHbIE
TabIuIBl, Opay3epsl U ap.);

* IIO3HAKOMMTHCS C IPUMEPAMH MCIOJIb30BaHUS MaTEMAaTUYECKOI0 MOJEIMPOBAHNS B COBPEMEHHOM MMPE;

* II03HAKOMHUTKCS C TIOCTAHOBKOW BOMPOCA O TOM, HACKOJIBKO JJOCTOBEPHA MOJydeHHass HHpOpMalKs, TOAKPEIJIeHa JIM OHA JI0Ka3aTelbCTBaMHU
MOJJIMHHOCTH (TIpUMeEp: HAJIMYKE 3JEKTPOHHOM MOANKCH); TO3HAKOMUTHCS C BO3MOXHBIMHU MO/IX0JIaMU K OIIEHKE JJOCTOBEPHOCTH MH(POpPMAIUN
(mpuMep: cpaBHEHHE JAHHBIX U3 pa3HbIX HCTOYHHUKOB);

* II03HAKOMHTHCH C mpuMepamu ucnoisb3oBanus KT B coBpemeHHOM Mupe;

* TIOJIyYUTh MPEJICTABICHHUS O pOOOTU3UPOBAHHBIX YCTPONCTBAX U UX UCHOJIB30BAHUU HA NMPOU3BOJCTBE U B HAYYHBIX UCCIIEOBAHUIX.

TexHomorus

PGBYJ'IBTaTBI, 3asBJICHHBIC 06paBOBaTeJ'H>HOI71 nporpaMMoﬁ «TexHoyorus» o 610kam CoaCpKaHUuA
(I)OpMI/IpOBaHI/IC TEXHOJIOTHYECKOM KYJIbTYPbl U TIPOCKTHO-TCXHOJOTHYCCKOTO MBIIIJICHUA 06yqa101m/1x051

BrimyckHuK Hay4uTCs:

* CIIeZIOBATh TEXHOJOTHH, B TOM YHUCJIE€ B IPOLIECCE U3TOTOBIIEHUSI CYyOBEKTUBHO HOBOTO IIPOAYKTA;

* OLIEHUBATh yCJIOBHS IPUMEHUMOCTH TEXHOJIOTMH, B TOM YUCIIE C TO3ULMHA 3KOJIOIMYECKON 3alIUILEHHOCTH;

* IPOrHO3UPOBaTh MO  U3BECTHOM  TEXHOJOTMM  BBIXOAbI  (XapaKkTEepUCTHKM  MNPOAYKTa) B  3aBUCUMOCTH  OT  H3MEHEHHUs
BXOJIOB/TIapaMeTPOB/pecypcoB, MPOBEPSATh IPOTHO3bI  OMBITHHIKCIIEPUMEHTAIBHBIM ITYTEM, B TOM YHCJIE CAMOCTOSTEIILHO TUIAHUPYS TAKOTO



poJa SKCIIEPUMEHTHI;
* B 33aBUCHMOCTH OT CHTYyallMH ONTHMH3HPOBATh 0a30BbIE TEXHOJOTWH (3aTPAaTHOCTh — Ka4deCTBO), MPOBOIUTH aHAIU3 albTEPHATUBHBIX
peCypCoB, COCAUHATL B el[HHBIfI IUTAaH HECKOJIBKO TEXHOJIOTHH 0€3 mx BUJIOMU3MCHCHUSA IAJId MOJYUYCHUS CIIOKHOCOCTAaBHOI'O MAaTCpUaJIbHOI'O
WM MH(OPMALMOHHOTO MTPOAYKTA;

¢ HIPOBOJUTH OLUCHKY U UCIBITAHWUEC IMOJTYYCHHOI'O MMPOAYKTA,

* IPOBOAMTH AHAIN3 MOTPEOHOCTEN B T€X MIJIM MHBIX MAaTEPHAIBHBIX MM HHPOPMAIIMOHHBIX MTPOIYKTaX;

* ONKCHIBATh TEXHOJOTHYECKOE PELICHHE C MTOMOIIBIO TEKCTa, PUCYHKOB, TPAaUIEeCKOT0 H300paKeHUS;

* aHAJIM3MPOBATh BO3MOXKHBIE TEXHOJIOTHYECKHUE PEILICHHS, ONPEICNIATh UX JJOCTOMHCTBA U HEJOCTATKU B KOHTEKCTE 33JJaHHON CUTYaIlNU;

* TPOBOJAUTH M aHAIM3UPOBATH Pa3padOTKy W/WUIIH PEaTH3aIHIO MPUKIAIHBIX TIPOSKTOB, PEIIIOIArafoIInX:

* OIpeIeNCHUE XapaKTePHCTHK W pa3pabOoTKy MaTepHalIbHOTO TPOAYKTa, BKIIOYAas €ro MOJCIHpPOBaHHE B WH(POPMAIMOHHOHW cpene
(KOHCTPYKTOpE), BCTPAaUBAaHUE CO3JaHHOTO MH(POPMAIIMOHHOTO IPOIYKTa B 33JaHHYIO0 000JI0UKY,

* W3rOTOBJIEHHE MH(POPMAIIMOHHOTO NPOIYKTA 110 33JJaAHHOMY AITOPUTMY B 3aJJaHHOH 000JI0YKE;

* IPOBOJAUTH M aHAIM3UPOBATH Pa3pabOTKy W/HIIN pealln3aluio TEXHOIOTHYECKUX POESKTOB, MPEAOJIAT AlOIIHX

- ONTHMH3AIMIO 33JaHHOTO croco0a (TEXHOJIOTHH) IOJNy4eHHUs TPeOYIOIIErocss MaTepHalbHOrO MPOAYyKTa (IOCIE €ro NPHUMEHEHUsS B
COOCTBEHHOI MTPAKTHKE),

- pa3paboTKy (KOMOMHHpOBaHHE, W3MEHEHHE IapaMeTpoB U TpeOOBaHUH K pecypcaM) TEXHOJOTMM IOJyYeHHs MaTepHajIbHOIo |
MH(OPMALIMOHHOTO MPOIYKTA € 3aJaHHBIMU CBOICTBaMU;

* TPOBOJAUTH M aHAIW3UPOBATH Pa3pabOTKy W/HIIN pealn3aluio IPOEKTOB, MPEANOIaratoHX:

- IJIaHupoBaHue (pa3pabdoTKy) MaTepUaIbHOTO MPOAYKTAa B COOTBETCTBUH C 3a/1a4€iCOOCTBEHHOM AESITENbHOCTH (BKJIIOYAs MOAEIMPOBAHNE
U pa3paboTKy TOKYMEHTAallUN),

- TUIaHMpOBaHME (Pa3paboTKy) MaTEpPUAIBLHOTO MPOIYKTAa Ha OCHOBE CaMOCTOSATEIHbHONPOBEAEHHBIX NCCIEJOBAHIN NOTPEONTEIBCKIX
UHTEPECOB.

BBIHYCKHI/IK MOJIYYUT BO3MOKHOCTb HAYUUTLCA:

. BBISIBIIATH M (POPMYITUPOBATH NMPOOIIEMyY, TPEOYIOIIYIO TEXHOJIOTMUECKOTO PELICHHUS;

. Moau(UIIMPOBaTh HMMEIOIIMECS NPOAYKTHI B COOTBETCTBHHM C CHUTyallMeil/3aka30M/ MOTPEOHOCTHbIO/3a/1aueil JIeATENbHOCTH U B
COOTBETCTBHUH C UX XapaKTEePUCTHKAMU pa3padaThIBaTh TEXHOJOTHIO HA OCHOBE 0a30BOI TEXHOJIOTUH;

. TEXHOJIOTU3UPOBATh CBOW OIIBIT, NMPEACTABIATh HA OCHOBE PETPOCIEKTHBHOIO aHANW3a U YHU(UKAIUK JEATEeIbHOCTH OMHMCAHUE B

BUJAC MHCTPYKIHUU HUIINU TEXHOJIOTUYECKOM KapThI.



1.3.

1.2.5. IlpenmeTHbIe pe3yabTaThl

IIpoepammmusie mpeboanus K 3SHaHUAM (pe3y1bmamsl MeopemuyecKol N0O20Mo8KU):

npaBuiia 6€30MacHOi pabOThI ¢ AIEKTPOHHO-BBIYUCIIUTEIPHBIMU MAIIMHAMU U CPEJICTBAMU JIJIsi COOpa MPOCTPAHCTBEHHBIX JaHHBIX;
OCHOBHbBIE BUJIbI TPOCTPAHCTBEHHBIX JAHHBIX;

COCTaBHBIC YACTH COBPEMEHHBIX T€OMH()OPMAIMOHHBIX CEPBUCOB;

npodeccuoHanbHOe MPOrpaMMHOE o0ecrieueHne A 00paboTKUIIPOCTPAHCTBEHHBIX JaHHBIX;

OCHOBBI ¥ IPUHIIUIIBI A9POCHEMKH;

OCHOBBI M IPUHITUIIBI PA0OTHI TTI00ATBHBIX HABUTAIIMOHHBIX cryTHHUKOBBIXcHcTeM (THCC);
MPEJICTABICHUE U BU3YAIH3aIUs POCTPAHCTBEHHBIX JaHHBIX Ul HEMPO(eCcCHOHANBHBIX OJIb30BaTENCH;
npuHIUnsl 3D-MonenupoBanus;

YCTPOMCTBO COBPEMEHHBIX KapTOrpaduueCcKIX CEPBUCOB;

MIPEJICTABICHUE U BU3YAIH3AIUs TIPOCTPAHCTBEHHBIX JAHHBIX IS HEMTPO(EeCCHOHABHBIX TIOJIB30BaTEIICH;
nemudprupoBaHre KOCMHUECKUX H300paKeHUH;

OCHOBBI KapTorpaduu.

IIpocpammuvie mpebosanus K yMeHUIM U HABLIKAM (pe3yibmamsl NPaKmuieckounoo020moeKu):

CaMOCTOATCIIbHO pCUIATh ITOCTABJICHHYIO 3aa4y, aHAJIU3UPYA U HOI[6I/Ipa$IMaTepI/IaJ'ILI " CpeacTBa MJIid ec pCLICHUS;
CO31aBaTb W PaCCUYUTHIBATDH MMOJIETHRIN IIJIaH IS 0ECHHUIOTHOrO JICTaTCJIbHOT OAIlIIapara,
O6pa6aTBIBaTB aBpOC’LéMKy u oJIy4daTb TOYHBIC OpToq)OTOHHaHLI HaBTOMATHU3UPOBAHHBIC TpéXMepHLIC MOACIN

MECTHOCTH;

MoierpoBaTh 3D 00BEKTHI;

3aIUIATh COOCTBEHHBIEC TTPOCKTHI,

BBITIOJHSATH OIU(DPOBKY;

BBITIOJTHATH MPOCTPAHCTBCHHBIN aHAIN3;

CO3/1aBaTh KapThl,

CO3/1aBaTh MPOCTEHIIIHE TeorpaduIecKue KapThl Pa3TUIHOTO COACPKAHMS;

MOJICTTHPOBATh reorpaduueckne 0ObEKTHI U SBICHHUS;

MPUBOJIUTH MTPUMEPHI TIPAKTHYECKOTO HUCITOJIB30BaHUS TeorpaduIecKUX 3HAHUH BPA3TUYHBIX 00JIACTSIX JEATCIIEHOCTH.

CuctemMa OIEHKHM JOCTHXKEHHS IUIAHHUPYEMBIX pE3yJIbTaTOB OCBOEHHS OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOI'O OOILETro
oOpazoBaHHs



Buapl koHTpOIIS:
- HpOMe)ICYTO‘{HLIﬁ KOHTPOJIb, HpOBOI[HMBII)i BO BpeMs 3aHﬂTI/II\/JI;
— HWTOTOBBIA KOHTPOJIb, IIPOBOJIUMBIH MOCTIEC 3aBEPIICHUS BCe yueOHOM mporpaMmbl. DOpMBI TPOBEPKH PE3yIbTATOB:
— Ha0ImoIeHre 3a 00yJarOIIMMUCS B ITpoIiecce paboThI,
— WIPHI;
— UHIVBUIYaJbHBIC ¥ KOJUIEKTHBHBIE TBOPYECKHE PAOOTHI;
— Oecepl ¢ 00yJaOIMMUCS U UX poauTensiMi. POpPMBI MOIBEICHUS UTOTOB:
— BBINOJHEHUE MPAKTHYECKHUX PAbOT;
— TECTHI;
— QaHKETHI,
— 3aluTa IPOoeKTa;

Hrorosas aTTeCTanuid o6yqa101unxc;1 MIPpOBOAUTCA IIO pE3yJibTaTaM IMOATIOTOBKHU U 3alIUTBIITPOCKTA.
I[J'ISI OLCHHUBAHUA JOCATCIBHOCTU o6yqa10mnxc;1 HCIOJIB3YIOTCA HWHCTPYMCEHTEI CaMO- Y B3aMMOOILICHKH.

2.2. TlpumepHble mporpamMMmbl yueOHbIX npenmeToB, KypcoB (YTII, rme kak mpumep npomnmcaHo «Keiic 1 — 10 gacoBy», mocie KpaTkoe
OIIMCAaHHUEC, YTO 3TO 3a Keﬁc, OIMMCAHHNE MMOYACOBOCBBIHOCHUM YIKE B CaM KeﬁC).



HpnMepﬂoe yqeﬁno-TeMaaneCRoe IJIAHUPOBAHUE!

Ne ni/m Pasnen nporpamMmsl yueOHOTO Kypca KonuuectBoM yacoB

1 3HakoMcTBO. TexHuka Oe3onacHocTH. BBomHOe 3aHsTHEe («MEHSIMUDY). 2

Beenenre B TeOMH(POPMALMOHHBIE  TEXHOJIOTHU.

Keiic 1. «CoBpeMeHHbIe KapThl, Win Kak onucatb 3emitio?».

2 Keiic 3HaKOMHUT O0Y4YalOLINXCsl ¢ Pa3HOBUIHOCTSIMU JaHHBIX. Pemas 3ajmauy keiica, oOydaroniuecs mpoXoasT
CJICAYIOIIME TEeMAaTUKU: KapThl U OCHOBBI MX (POPMHUPOBAHUS; U3YYEHHE YCIOBHBIX 3HAKOB M NPHHLUIIOB HUX
0TOOpaXEHUs Ha KapTe; CUCTEMbI KOOPAMHAT U MPOEKIMM KapT, UX OCHOBHbIE XapaKTEPUCTUKU U BOZMOKHOCTHU
NprYMEHEeHUs; MacIuTal U JIp. BCHOMOTraTellbHble HHCTPYMEHThI (POPMUPOBAHUS KapThl.

Kelic 2: «'nobanbHOoe no3unronuposanue “Haiiny cedst Ha 3eMHOM 11ape”».

HecmoTps Ha TO, 4TO HABUTaTOPbI M CIIOPTUBHBIE TPEKEPHI CTATIM HEOTHEMIIEMOM YacThIO HaIIeH KU3HHU, MAJIO
3 KTO 3HaeT MpuHIHMI UX paboTel. [Ipoiias keiic, oOyuarommecs y3nator npo ['JIOHACC/GPS 4
— IpUHLUIOBL  PabOThl, HUCTOPHUIO, COBPEMEHHBIE CUCTEMbl, NpUMEHeHue. I[IpumeHeHue JIOrrepos.
Busyanu3zanus TeKCTOBBIX JaHHBIX Ha KapTe. Co3aHue KapThl HHTEHCUBHOCTH.

DoTtorpaduu 1 MaHOpaMsl.

4 Paznen, mocBAImEHHBI HCTOpUM M TpUHIUNAM co3fnaHus (ortorpaduu. OOyuaronuecss MO3HAKOMSTCS C
TEXHUKOU co3fianus pororpaduu, MO3HAKOMATCS ¢ BO3MOXKHOCTSIMU TIpUMEHEHus GoTorpaduu Kak cpeicTBa
CO3/IaHUs YeT0-1TH00.

OcHoBbl a’podorochémkn. [IpuMeHeHrne OECIUIOTHBIX aBUAIIMOHHBIX cUCTeM B a’podorochémke. Kedic 3.1:
«Jl71s yero Ha caMoM Jiene Hy>KeH OeCIMIIOTHBIN JIeTaTeNbHbIN anmapat?.

) OOBEMHBIN Kelc, KOTOpPbIM MO3BOJUT OOYYaIOIIMMCA OCBOUTH IOJIHYIO TEXHOJIOTUYECKYIO IIETOYKY, 27
UCMOJb3YyEMYI0 KOMMEpPUYECKMMHM KOMIAHMSIMU. YCTpPOHCTBO M MNpHUHUHMIBI (yHKIMOHMpoBaHus BIIJIA,
OCHOBBI (poTii ¥ BUACOCHEMKHU M NMpUHIMIIOB nepenaun uHbopmaimu ¢ BIUIA, o6pabotka nanueix ¢ BITJIA.

6 Keiic 3.2: «M3menenue cpenpl Bokpyr mkonbl». [Ipomomkenue keiica 3.1. OOywaromuecs, umess B CBOEM
pacropspKeHUH  3JeKTpoHHYI0 3DMonenb MIKOIBI, IPOI0IDKAIOT BHOCUTh W3MEHEHHS B MPOIYKT C IEINBIO 10
OnmaroyctpoiictBa paifoHa. OOyuaromuecsi MPOAOIKAIOT COBEpILICHCTBOBATh cBoii  HaBbIKk 3D-
MOJIETTHPOBAHISI, 3aBEPIIAs IPOCKT.

7 [TonroToBKa 3alMTHI IPOEKTA. o)

8 3amuTa NpoeKTOB. 2

9 SakmrounTenpHOe 3aHsATHE. [loBeIeHe NTOTOB PabOTHI. 2




2.2.1. OO0mme MoJI0KEHUS

[Iporpamma «I"eonH(pOpPMAIIMOHHBIE TEXHOJOTUNY, SBISASICH HEOOXOAMMBIM KOMIIOHEHTOM OOIIero o0pa3oBaHMsS BceX OO0ydYaroIIuxcs,
MPEJOCTaBICT UM BO3MOXKHOCTh NMPHUMEHSATh Ha MPAKTUKE 3HAHHMS OCHOB HayK. lIporpamma siBisiercst (paKTHUECKH €IMHCTBEHHBIM MIKOJIHHBIM
y4eOHBIM KypCOM, OTPaXKaloUIMM B CBOEM COJEp>KaHUU OOIIMe MPUHLHUITBI TpeoOpa3yrolel JesTeIbHOCTH YeJI0BeKa 1 BCE aCIEKThl MaTepHallbHOM
KynbTypbl. Kypc HampaBieH Ha oBlajieHHe OOydYalOIIMMHUCS HaBBIKAMH KOHKPETHOW MPEIMETHO-TIPEoOpasyromei NesiTeIbHOCTH, CO3aHne HOBBIX
[IEHHOCTEH, YTO, HECOMHEHHO, COOTBETCTBYET MOTPEOHOCTSAM pa3BUTHUs obOmiecTBa. B pamkax «TexHOMOruu» mpouCXOJUT 3HAKOMCTBO C MUPOM
npodeccuii ¥ OpHeHTaIUs OOydJarommxcs Ha padoTy B pa3iMUHBIX cdepax OOIIECTBEHHOTO IPOHM3BOJACTBA. TeM cambiM oOecredynBacTCs
MIPEEeMCTBEHHOCTh Mepexojia 00yJarouxcs oT 0011ero K npodeccuoHanTbHOMY 00pa30BaHHUIO U TPYIOBOU JIEATEIBHOCTH.

[TIporpamma mpenmera «TexHonorus» obecrneynBaeT (HOpMUpOBAaHHE Yy OOYYAIOMIMXCS TEXHOJOTHYECKOro MeIieHus. Cxema
TEXHOJIOTUYECKOT'0 MBIIUIEHUS! (MOTPEOHOCTh — 1I€JIb — CMOC00 — pe3ysbTaT) MO3BOJSET Hanboyiee OPraHUYHO PeIlaTh 3a/1a4ll yCTaHOBJICHUS
CBsI3el MEeXIy 00pa30BaTEeNIbHBIM M JKU3HEHHBIM MPOCTPAHCTBOM, 00Pa30BaTEIbHBIMU PE3yIbTaTaMH, MOJYYCHHBIMH HPU M3YYCHUU Pa3TMYHBIX
MpeIMEeTHBIX O0JlacTel, a Takke COOCTBEHHBIMH OOpa30BAaTEIbHBIMU pe3yjbTaTaMU (3HAHUSMHU, YMEHHSIMH, YHHUBEpPCAIbHBIMU YYEOHBIMH
NCWCTBUSIMU M T. NI.) W JKU3HEHHBIMH 3amadamu. Kpome TOro, cxema TEXHOJOTHYECKOTO MBIIUICHHS TO3BOJISIET BBOAWTH B 0Opa30BATEIbHBIM
IpoIecC CUTYAlMH, JAlOIIWe OMNbIT NMPUHATHSA MPAarMaTUYHBIX pElIeHHH Ha OCHOBE COOCTBEHHBIX OOpa30BaTENbHBIX PE3yJIbTATOB, HAYMHAS OT
pemieHusi OBITOBBIX BOMPOCOB M 3aKaHYMBAas PEUICHHEM O HAIPaBICHUSIX MPOJOJDKCHUS 00pa3oBaHMS, TOCTPOCHUEM KAapbePHBIX M KM3HEHHBIX
wiaHoB. TakuM oOpasoM, nmporpamma «I eonHpopmMaTHKa» MO3BOJISAET CPOPMUPOBATH y OO0YUAIOIIUXCA peCype MPAKTUYECKUX YMEHUI M OIBITa,
HEOOXOUMBIX IS pa3yMHOM OpraHU3aIli COOCTBEHHOW KHU3HM; CO3/IaET YCIOBHS IS Pa3BUTHS HHUIIMATUBHOCTH, H300pETaTEIbHOCTH, THOKOCTH
MBILICHUS.

Y4eOHO-BOCIIUTATENIFHBI ~ MPOILIECC  HampaBieH Ha (HOPMUPOBAHWE H  PA3BUTHE PA3IUYHBIX CTOPOH OOYJAIOIIUXCS, CBI3aHHBIX C
peanu3zanuell Kak uX COOCTBEHHBIX MHTEPECOB, TaK M MHTEPECOB OKpYy:Karouiero mupa. IIpm 3ToM rmOKOCTh NMporpaMMmbl MO3BOJISIET BOBJIEYD
Oo0y4aroluxcsi ¢ pasIMYHbIMU CHOCOOHOCTAMU. bonbuioll 00BEM MPOEKTHBIX PabOT MO3BOJISIET Y4ECThb HWHTEPECHl U OCOOEHHOCTU JIMYHOCTU
KaX/10ro oOydvaromerocs. 3aHsATHS OCHOBaHbl Ha JIMYHOCTHO-OPUEHTHPOBAHHBIX TEXHOJOTHUSAX OOy4YyeHHus, a TakXe CHCTEMHO-
JesITeTIbHOCTHOM METOZe 00yUeHHSI.

JlaHHas mporpaMma npearnoiaraeT BApuaTUBHBIN MOJIX0, TaK KaK B 3aBUCUMOCTH OT 00y4aroIIerocsi MO3BOJISIET YBEIUUUTh UM YMEHBIIUTh
00BEM TOW WITM HHOM TEMBI, B TOM YHCJICH CJIOKHOCTb, a TAKXKE TOPSIOK MMPOBEACHUS 3aHATHMA.

2.2.2. OcHOBHOE coJiepXaHUe Y4eOHBIX NPEJIMETOB Ha YpOBHE OCHOBHOIO o0miero oOpaszoBaHus Ha mpoTsikeHMH Kypca IpOrpamMmbl
oOydJaronuecss TMO3HAKOMATCS C Pa3TUIHBIMHU

reoMH(pOPMALIMOHHBIMA CHCTEMaMH, Y3HAIOT, B KaKMX 00JacTAX MpHUMEHsETCcS TeOMH(OpMaTHKa, KaKhe 3a/Ja4d MOXET pellaTh, a TaKxke
CMOTYT CaMHU NPUMEHATh €€ B CBOEH MOBCeIHEBHOM >ku3HHU. OOydwaromuecs 0a30BO YCBOST NMPUHIMN Mo3unoHupoBanus ¢ nomomisio ['HCC.
VY3Hal0T, KaKk MOXHO OPraHM30BaTh COOp CITYTHUKOBBIX JaHHBIX, KAK OHH MPECTABISAIOTCS B TEKCTOBOM BUJIE U KaK UX MOYKHO BU3YaJU3UupOBaTh. B
paMKax MporpaMMmsbl BBIOEPYT NIPOEKTHOE HAINpaBJIEHUE, HAy4aTCsl CTABUTH 3a/la4yM, UCCIIEA0BATh IPOOJIEMATUKY, ITNIAHUPOBATh BEIEHUE MTPOEKTa U
IPAMOTHO PACIPEIEIATh POJIU BHYTPU KOMaH/BI.



OOyuatomecss CMOTYT TO3HAKOMUTBCS C HCTOpPHEH NPUMEHEHHUS OECHHJIOTHBIX JICTATENbHBIX allaparoB. Y3HAIOT O COBPEMEHHBIX
0eCIMIIOTHUKAX, CMOTYT PEUIMTh Pa3JIMUHbIC 33Jaudl C WX IOMOINBIO. Y3HAIOT TaKXKe M 00 OCHOBHOM YCTPOMCTBE COBPEMEHHBIX OECIMIOTHBIX
cucreM. OOyyaromuecsi y3HaIOT, KaKk C03/1aéTcs MONETHOE 3ajjaHue Al OeCHWIOTHUKOB. Kak NMpoW3BOAMTCS 3allycK M JaybHEHIas chbEMKa ¢
nomomnipio BAC. A Takke Monydar Takue pe3yabTaThl ChEMKH, Kak OpTO(OTOIIIaH U TPEXMEPHBIE MOECIH.

OOyygaromuecss yriryOsTCs B TEXHOJIOTHIO OOpabOTKM Te0laHHBIX IMyTEM aBTOMATH3UPOBAHHOTO MOJICITHPOBAHUS OOBEKTOB MECTHOCTH.
CaMOCTOSITEeNBHO CMOTYT BBIIIOJIHUTH ChEMKY MECTHOCTH 10 TONIETHOMY 3aganuto. Co3nanyt 3D-moxenn.

OOyuJatomriecs: 03HAKOMSTCS C Pa3IMYHBIMU YCTPOHCTBAMH MPOTOTHIIMPOBAHUS. Y3HAIOTOOIINE IPUHIUITBI PA0OTHI YCTPOIMCTB, cPephl MX
IPUMEHEHMS U MPOJYKThI EATENbHOCTH AAaHHBIX YycTpoiictB. OOydaromiuecs Haydarcs roToBuTh 3D-mozpenu Uisi medaTH ¢ IOMOIIBIO 3KCIOpTa
TaHHBIX. JIOMOJTHAT MOAETH MO TaHHBIM a’3pOPOTOCHEMKH € MMOMOIIBIO PYYHOTO MOJenupoBaHus. [IpuMeHsT ycTpoicTBa s TPOTOTHITMPOBAHUS
IS TIeYaTH 3aaHusl.

OOyuJatomiriecss U3y4aT OCHOBBI B MOATOTOBKE mpe3eHTanuu. Co3nanyt e€. I1oaroToBATCs K MPEACTAaBICHUI0 PEaIn30BAaHHOTO MPOTOTHIIA.
[IpencraBsr ero, 3amumast MPoOeKT.

3.1. Ilpumepuslii yueOHbIi mIaH OCHOBHOIO 00WIEro 0Opa3oBaHKs
3.1.1 Mpumepuslii kanenaapHbii yueousii rpadux va 2019/2020 yueOubIii ro

Ilepuoa 00yueHuss — ceHTAOpH-Maii.
KosnyecTBo yueOHbIX Hemean — 34.
KosauuectBo yacoB — 68.
PexxuMm npoBeneHus 3aHATHII: 2 pa3a B HEJEIIO.

HpaS,I[HI/I‘-IHBIe M BBIXOIHBIC THU (HO MMPOU3BOJACTBCHHOMY KaJICHAAPIO IIPU meCTHHHeBHOﬁpa60qeﬁ Heﬂeﬂe):



KanukyJasipHblil nepuon:

®opma  |KonnuectBo
No /it Mecsn 3aH$II)TI/ISI 4ACOR Tema 3anarus dopma KOHTPOJIsS
13 baok 1
1 Cents0pb JI/TIP 2 3nakoMcTBO. Texnuka 6e3onacHoct. BBognoezanstue (Mensist Mmup+). becena
HeoOxonuMocth kapThl B coBpeMeHHOM Mupe. CdepbinpruMeHeHus
2 Centsiops | JU/IIP 2 A P p pe. Ceprimp ’ becena
MEPCIEKTUBBI UCTIOIB30BAHUS KapT.
BexTopHble nanHble Ha kapTax. 3HakomcTBO ¢ BeO-I'MC. LlBer kak
3 CeHTs0pb J/ITP 2 aTpuOyTKapThl. 3HAKOMCTBO C KapTorpaduyecKuMu OHJIANHi becena
CepBHCaMH.
Cger u uBet. Poinb 11Beta Ha kapre. Kak 3actaButh 11BeT paboTarh Ha
4 CeHts10pb JUTIP 1 1 1 P uBeT p Becena
cebs?
. €MOHCTpAIHS
5 OxTs16pB JUTIP 2 Co3nanue 1 myOIMKausICOOCTBEHHON KapThl. A Tpart
peleHus Keiica
6 OKTs10pb JUTIP 2 Cuctembl 1100 IbHOTOTIO3UITHOHUPOBAHUS. Becena
€MOHCTpAIHS
7 OxTs16pB JUTIP 2 [IpumeHeHNEe CIYTHUKOB JUISTIO3UIIMOHUPOBAHUS. A Tpart
peleHus Keiica
16 Baok 2
Hctopus ¢pororpadpuu.dotorpadus kak cnocoon3ydeHus
8 OxTa0pb JI/TIP 1 pus § padp padp v Becena
OKPY’KaIoMIero MUpa.
Xapakrepuctuku gotoannapatoB. [loydeHneKkauyeCTBEHHOTO
9 Hos6pb JI/TIP 2 P p b P ya becena
¢dboToCHUMKA.
Coznanne chepuuecknx nmaHopam. OCHOBHBIC
10 Hos6pb JI/TTP 2 nousaTus. Heobxoaumoeobopynosanue. TexHUKachEMKH becena
chepryecKux MmaHopam pasjnyHoiiannapaTypou.
aHu ndyeckux nanopam. CHMBKanoiay4eHHbIX GoTorpaduil.
11 Hos16pn JI/ITP 4 Cospanme chepuce opau. C omyHe Gororpa TectupoBanue
Koppeknuus u peTyms nmaHopam.
12 JlekaOpb JU/TIP 1 doTorpaMMeTpus U €€ BIUSHUE HA COBPEMEHHBIN MUP. becena
CueHapuy CbeMKH 00bEKTOBIISI TTOCIIE €roroCTPOCHUS UX B
13 Jlexabpb JUTIP 2 texap A Ayiom p becena

TPEXMEPHOM BHJIE.




[TpuHIUT TOCTPOCHUATPEXMEPHOTO N300paKEHUSIHA KOMITBIOTEPE.

14 Jlexabpb JUTIP 4 Pa6ota Bdhororpammerpuaeckom I10- Agisoft Metashape nnu becena
aHasornaHoM. O6pabOTKAOTCHITOrO MaTepuaa.
16 Baok 3
15 Jlexabps TUTIP 5 becnmiotHuk B reonHpopMaTiKe. Y CTPOMCTBO U MPUMEHEHHE Becera
JPOHA.

16 SuBapp JUTIP 2 Texauueckue ocobenHocTubIIJIA. Becena

17 éi:;:; JUTTP 6 [Munoruposanue BIUIA. TectupoBanue

18 deBpanb JI/TIP 6 Hcnonb30BaHne OSCITMIIOTHUKA JTSI CheMKHMECTHOCTH. HeMOHCTpaLEHH
penieHus Keica

23 bJaok 4
Bosnukaronme mnpooGnemsinpu cosznanuu 3D-moneneit. CriocoOb
19 Mapt JUTTP 3 . Becena
PETAKTHPOBAHUS TPEXMEPHBIX MOJICIICH.
20 Mapr T/TIP 9 TexHnonoruu NPOTOTHIMPOBAHHS. YcTpoiicTBa 7151 BOCCO3aHUS Becexa
TpexMepHbIX Mozeneil. Pabora ¢ 3D-npunrepom.
21 Mapr TUTIP 1 duznyeckue u XUMHYECKHE CBOHCTBA I1aCTHKA JUIs 3D-npunTepa. TecupoBanye
[TedaThTpEXMEPHON MOJICIIH TIKOJIBI.
Pa6ora B [1O 11 pydyHOTOTpEXMEPHOTO MOJEIUPOBAHUS —
22 Mapt JUTIP 1 ScetchUP wiu aHaJIOrHIHOM. becena
23 Anpen TUTIP 7 OKCHOPTUPOBAHUE TPEXMEPHEIX ¢aitnos.IIpoextupoBanue Becena
COOCTBEHHOM CIIEHBI.
24 Anpens TUIIP 2 ITeuaTr Monem Ha 3D-an/IHTepe.v Odopminenue TpexMepHOU Becerna
BEIIECTBEHHOWMO/IETIH.

25 Maii I1P 3 [ToaroroBka 3aMTHITPOCKTA.

26 Maii I1P 2 3amura npoeKToB. HeMOHCTpaEI i
pelIeHus KeiicoB

97 Maii TUIIP 2 3akmountensHoe 3auaTue. [loasenenne ntoros padbotel. [lnansr mo

JopaboTKe.




3.2. Cuctema ycioBuil peain3aliii OCHOBHOM 00111e00pa30BaTeIbHOM TPOrpaMMbl

3.2.1. Onucanue KaapoBBIX YCIOBHH peajM3alliil OCHOBHOW 00pa3oBaTEIbHOM MpOrpaMMbl OCHOBHOTO oO0Iiero oOpazoBaHMs (ONMMCAHUE
KOMITETCHIIMI HaCTaBHUKA)

HacraBauk mporpammsl «I'eonH(opmaTnka» padOTaeT Ha CTHIKE CaMbIX aKTYaJbHBIX 3HAHMH MO HAMPABICHUIO T€OMPOCTPAHCTBEHHBIX
TEXHOJIOTUH, a TaKXKe TI'CHEPUPYET HOBBIC IOAXOABI M PEIICHHS, BOIUIONIAsS WX B peajbHbIC NPOCKThl. HacTaBHUK SBISETCS TPAMOTHBIM
CIIELIATICTOM B 00J1aCTH TeOMH()OPMAIIMOHHBIX CUCTEM, CICIUT 3a HOBOCTSMHU CBOEH OTpAaciy, U3ydaeT HOBbIE TeXHONOTuH. O0Ia1aeT HaBBIKaMH
MPOCKTHOM JICATEIBHOCTH, BHEAPSIS €€ MPUHIIMITBI B IIPOIIECC 00YUCHHUSI.

HacraBHuK B paBHOM cTereHH 00JaJaeT KaKk CHCTEMHOCTBIO MBIIIUICHHS, TaK M {yXOM TBOPYECTBa; MOOWIICH, yMeeT paboTaTh B KOMaHJE,
KPUTHUYECKH MBICIUTh, AHAIM3MPOBATh M 0000INATH OIMBIT, TEHEPUPOBATH HOBOE, YMEET CTaBUTh 3a/laud W pellaTh WX, a TakkKe paboraTh B
YCIIOBUSIX HEONIPEACNEHHOCTH U B paMKax IMPOEKTHOW napaaurmbl. [JoMUMO 3TOro, HaCTaBHUK 00JIa/1aeT MeIarornueckoi Xapu3Mou.

4. Coaep:xkaHue Kypca

OcHoBHBIE pa3/e/ibl MPOrPpaMMbl Y4eOHOT0 Kypca
1) BBeaeHue B 0CHOBBI FeOMH(POPMAIMOHHBIX CHCTEM M MPOCTPAHCTBEHHBIX JIAHHbBIX.

OOyuaromuecs: TO3HAKOMSATCS C Pa3IMYHBIMA COBPEMEHHBIMU T'€OMH(POPMAIIMOHHBIMU CHCTEMaMH. Y3HAIOT, B KakKHX 00JIacTAX
puUMeHsieTcs TeonH(opMaTHKa, Kakhe 3aJaud MOKET pelaTh, a TakKe KaK 0Oydaroliuecs MOTYT caMH MPUMEHSTh €€ B CBOEH MOBCETHEBHOM
KU3HH.

2)  ¥Ypox padorsi c TJIOHACC.
OOGyuaromuecst 6a30BO yCBOST MPUHIMI Mo3UIMOHUpoBaHus ¢ nomoieio 'HCC. Y3Hator, kak MOXKHO OpraHHW30BaTh COOP CIYTHUKOBBIX
JAHHBIX, KAK OHM MPEJCTABISAIOTCS B TEKCTOBOM BUJE U KaK UX MOXHO BU3YyaJIM3UPOBATh.
3)  BbIOOp NPOEKTHOr0 HANPABJIEHHUSI M pacnpeejieHne PoJieii.
Br16op npoexTtHoro Hampasienus. [locranoBka 3anaun. MccnenoBanue npodnemartuku. [lnanuposanue mpoekra. Pacnpenenenue posiei.
4)  YcTpoiicTBO M NPpUMEHeHHe 0eCTUIOTHUKOB.,

OO6yuaromuecs mo3HakoMsTcs ¢ uctopueit mpumenenust BAC. Y3nawt o coBpemeHHBIX BAC, Kakue 3a/1a4i MOYKHO peIiaTh ¢ UX TOMOIIBIO.

VY3HalOT Tak’ke OCHOBHOE YCTPOMCTBO coBpeMeHHBbIX bAC.
5)  OcCHOBBI CHEMKH ¢ 0€CTUJIOTHHKOB.
OOGyuarommecst y3HaroT, kKak co3aaércs nmonétaoe 3amanne s BAC. Kak mpou3BoauTcs 3amyck u ganpHeimas cbémka ¢ momompio BAC. A
Tak)Ke KaKue pe3ylbTaThl MOKHO TIOJTYYUTh U KaK ATO CAeNaTh (MOIy4eHne OpTOPOTOILIaHa U TPEXMEPHOM MOIEIIH ).
6)  Yruy6uénHoe nzyyeHue TEXHOJIOTHI 00pabOTKH reoaHHbIX.
ABTOMAaTU3UPOBAHHOE MOJICTMPOBaHNE 00BEKTOB MECTHOCTH ¢ momortbio Agisoft PhotoScan.
7)  COop reogaHHbIX.
AspodoTochEMKa, BEITOJHEHNE ChEMKH MECTHOCTHU TI0 TIONIETHOMY 3a/IaHUIO.
8) OO0padoTKa M aHAJU3 re0JaHHbIX.



Cosznanune 3D-moneneit
9) H3syueHue ycTpoiicTBa JAJIsl MPOTOTHIIHPOBAHMSA.
O3HaKOMJICHHE C YCTPOMCTBAMHU IPOTOTHIIUPOBAHUS, MPEIOCTABICHHBIME OOydaromumcs. OOyuaroliuecs y3HAIOT OOIIME TPUHIIUIIBI
paboThl YCTPOMCTB, a TAK)KE KOT/Ia OHH MPUMEHSIOTCSIH YTO C MX TOMOIIBIO MOYKHO TTOJTYYHTh.
10) TloAroTroBKa JAHHBIX ISl yCTPOMCTBA MPOTOTHIIHPOBAHUS.
[ToaroroBka 3D-Mopeneit, SKCIOPT AaHHBIX, TOJrOTOBKA 331aHHiA 11O TIeYaTH.
11) MpororunupoBaHme.
[IpumeHenue yctpoiicts mpororunupoBanus linDimpuatep).
12) TIlocTpoeHHe MPOCTPAHCTBEHHBIX CIIEH.
JlornonHeHre MOJENeH MO AaHHBIM a’po(OTOCHEMKH C MOMOIIBI0 PYYHOIO MOJCIHUPOBAHUS M IMOJArOTOBKA K IMEYaTH HAa YCTPOMCTBaX
POTOTUITHPOBAHMSL.
13) IloaroroBKa mMpe3eHTAIHIA.
M3y4yeHnue oCHOB B OAr0oTOBKE mpe3eHTanuu. Co3nanue npe3eHranuu. [1oaroToBka K npeacTaBiIeHUI0 peaai30BaHHOTO TPOTOTHIIA.
14) 3ammTa NPOEKTOB.
[pencTaBneHne peain30BaHHOTO POTOTHUIIA.



4.1. TemaTH4ecKkoe IVIAHUPOBAHUE

Ne n/mt Paznenbl mporpamMMel yueOHOTO Kypca Beero
4acoB
1 3nakomcTBO. Texnnka 6e3onacHoctu. BBognoe 3ansitue («MeHsist MUP»). 2 baok 1 -
5 Beenenne B reoungopmannontbie TexHonoruu. Keiic 1: «CoBpemennsblie kapthl, niun Kak y 13 yacoB
onucaThb 3eminio?».
21, Heo6xoanMocTb KapThl B cOBpeMeHHOM Mupe. CephInpruMeHeHus, TePCIIEKTUBBI 9
HCIIOJIb30BaHUS KapT.
29 BektopHble naHHbIe Ha KapTax. 3HakoMcTBO ¢ Be6-00wextor ['HC. 5
L{BeT kak arpuOyT KapThl. 3HAKOMCTBO C KapTOrpauueCKUMHU OHJIAWH-00BEKTHI CEPBUCAMH.
2.3. Cget u 1BeT. Posb 11Beta Ha kapte. Kak 3acTaBuTh 11BeTpadboTarh Ha ce0s? 1
2.4. | Coznmanue u myOnuKanus COOCTBEHHOW KapThl. 2
3 Keiic 2: «I'mo6anbHoe no3unuonnpoanue “Haiigu cedsina 3eMHOM mape”». 4
3.1. | Cucremsl 17100aT5HOTO TO3UITUOHUPOBAHHSI. 2
3.2. | IlpuMeHeHHe CIYTHUKOB AJIsl TO3UIIMOHUPOBAHMUS. 2
4 PoTtorpaduu U NaHOPAMBI. 9 Baok 2 -
4.1. | Ucropus pororpaduu. ®otorpadus kak cnocod H3y4yeHUIOKPYKarOIIEro MUpa. 1 16 yacoB
4.2. | XapaktepucTuku ¢oroannapaTos. [lonyueHnexkauecTBeHHOro JOTOCHUMKA. 2
Coznanne cpepuueckux nmanopam. OcHoBHBIE oHATHSI. HeoOxonumoe o0opyaoBaHue.
4.3. | TexHuka cbEMKH chepUUYecKHX MTAHOpaM pa3InYHOM anmnapaTypoil (kamepbicMapTGoHOB Oe3 2
HITaTUBOB, IIU(POBbIE (PoTOANMAPATH COIUTATUBAMU U T. J1.).
44, Cosnanue cheprueckux naHopam. CirmBka nonydeHHsIx pororpaduit. Koppekius u peryub 4
aHopam.
OcHoBbl a3podorochémku. [Ipumenenne BAC (0ecnnI0THBIX ABUAIIHOHHBIX CHCTEM) B
5 aspodorocnhémke (Keiic 3.1: «/lsist 4ero Ha camMmoM j1eJIeHYKeH 0eCITUJIOTHbI 27
JieTaTeJIbHBIN annapar?»).
5.1. | ®ororpamMmeTpus U € BIUSHUE HA COBPEMEHHBIN MHUD. 1
50 CueHapuu cbEMKH 0OBEKTOB IS TOCIEAYIOIIETOMOCTPOSHHS UX B TPEXMEPHOM 9
BUJIC.
[TpunIMn mocTpoeHus TpEXMEpHOro n300pakeHus Ha KoMIbiotrepe. Pabora B
5.3. | dororpammerpuueckom [10 —Agisoft PhotoScan nnm ananorunaaom. O6padoTka 4

OTCHATOI'O MaTCpurajia.




5.4. | becnmnoTtHuk B reonHopmMaTrke. Y CTpOWCTBO HIIPUMEHEHHE APOHA. 2 Baok 3 -
5.5. | Texunueckue ocobennoctu BITJIA. 2 16 yacos
5.6. | ITunorupoanue BITJIA. 6
5.7. | Wcnonb3oBanue O€CMIOTHUKA JJIs1 CbEMKH MECTHOCTH. 6
58 Boznukaromue mpoo6sieMs! pu co3ganuu 3D-00beKThID-00beKThIMOICTIEH. bJaok 4 -
Crioco0bl pelakTHPOBAHUS TPEXMEPHBIX MOJIEIIeH 23 yaca
59 TexHonornu MPOTOTUNUPOBAHUS. Y CTPOICTBA JIJIsl BOCCO3aHMsl TPEXMEPHBIX Mojeneld. Pabora 9
¢ 3D-npunTepoMm.
5 10. duznyeckre U XUMUUYECKUE CBOMCTBA TiacTuka s Yimlimpunrepa. [ledats TpéxmepHon 1
MOJICJIN IITKOJIBI.
6 Keiic 3.2: «I3MmeHeHuUe cpeAbl BOKPYT HIKOJIbD). 10
6.1. | Pa6ora B I1O mist pyuHoro tpéxmepHoro mozearpoBanus — SketchUp mim anaiorugsHom. 1
6.2. | DxcroptupoBanue TpEXMepHbIX (aiinos. [IpoeKTHPOBaHNECOOCTBEHHOM CIICHBI. 7
6.3. | Ileuars monenu Ha 3D-npuntepe. OdopmieHne TpEXMEPHON BEIIECTBEHHON MOJICIH. 2
7 ITonroToBka 3aIuTHl TPOEKTA.
8 3aiura MpoeKToB. 2
9 3axmountenbHoe 3ansaTue. [lonBenenue uroro padotel.Ilnans! mo nopaboTke. 2




Keiicbl, BXoasinue B
NnporpamMmmy

Kpatkoe conep:xanne

Keiic 1. CoBpemenHnsie kapTsl, nian Kax
onucarb3emio?

Ketic 3HakoMUT 00y4arommxcs ¢ pa3HOBUIHOCTSIMU JAaHHBIX. Pemast 3aqauy kelica, o0ydaromecs
IIPOXOJAT CIEIYIOLINE TEMATHKH: KapThl 1 OCHOBBI UX (POPMHPOBAHUS;, U3yUEHHUE YCIOBHBIX 3HAKOB U
MIPUHLMIIOB UXOTOOPaXXEHUS Ha KapTe; CUCTEMbI KOOPIMHAT U IPOEKIHUH KapT, UX OCHOBHbIE
XapaKTePUCTUKU U BOBMOKHOCTH PUMEHEHUSI; MacIITal U JIp.BCIIOMOTaTebHBIE HHCTPYMEHTEI
(hopMHpOBaHUS KAPTHI.

Keiic 2. 'mo6anpHOE MO3UITMOHNPOBAHUE
«Hatigice0st Ha 3eMHOM ImIapey.

HecmoTps Ha TO, YTO HABUTATOPBI M CHOPTUBHBIE TPEKEPBHI CTANK HEOTHEMJIEMON YacThIO HAIICH
JKU3HU, MaJIo KTO 3HAeT MPUHIUT uX padoThL. [Ipoiins kefic, odydaromiecs y3HaIOT Mpo
I'JIOHACCHKGPS — npuHIumnel paboTsl, HCTOPHIO, COBPEMEHHBIEC CUCTEMBI, IIPUMCHEHHE.
[Ipumenenue norrepos. Busyanusanus TeKCTOBBIX AaHHBIX Ha KapTe. Co3maHue KapThl
HWHTEHCHUBHOCTH.

Keiic 3.1. AspodoTrocrémka.
«J1514 yero Ha caMOM JeNIeHyKEeH
OeCTIMIIOTHBIN JIETATENBHBIN amnmapaT?y.

Keiic 3.2. MI3meHeHHEe CPeBIBOKPYT IIKOJIBI,

OOBEMHBIH KeHC, KOTOPBIN TTO3BOJIUT 00yUYArOIIUMCSI OCBOMTH TIOJHYIO TEXHOJIOTHYECKYIO IIETIOUKY,
HCTIONB3YEMYIO0 KOMMEPYECKHIMHU KOMITAaHUSMH. Y CTPOHCTBO M NPUHIMITEI (yHKIHOHUpoBaHus BITJIA,
OcHOBEHI (pOTO- ¥ BUACOCHEMKH U PUHITUIIOB Niepenaun nHpopmanuu ¢ BITJIA, o6paboTka JaHHBIX €
BIUIA.

[Iponomxkenue keiica 3.1. OOyuaromiuecs, UMesi B CBOEM pacHoOpsHKEHUH dJIEKTPOHHYI0 3D-Moesb IKOIbI,
MIPOI0JKAIOT BHOCUTH U3MEHEHUS B IPOAYKT C LEeJIbI0 OnaroycrpoiictBa paiiona. O0yuaroniiecs
IPOI0JDKAIOTCOBEPIICHCTBOBATh CBOM HaBbIK 3D-MoennpoBaHmsl, 3aBepiuas MpoeKT.

4.2.4. MarepuanbHO-TEXHUYECKHE

BCEX PECYpCOB, MPOIUCAHHBIX B Kelcax)

Cnucok 000py10BaHuUs

YCIOBHUSl pealu3allid OCHOBHOM  00pa3oBaTelbHOM Mporpammbl (MO CYTH, OObEIMHEHUE




Ne n/m HaumeHnoBanue Kpatkue TexHHYeCKHE XapaKTePUCTHKH En. usm. KoJa-Bo
1 Komnbrorepusiii kiaacc UKT
1.1. M®YV (npunrep, ckaHep, KOIUp) Munumanbsnbie: Gopmat A4, nazepHslii, /6. IIT. 1
HoyTtOyk:
MIPOU3BOAUTENILHOCTH Tporieccopa (o Tecty PassMark
— CPU BenchMark http://www.cpubenchmark.net//: ue
. menee 2000 equauIs;
HoyrOyx nacTasuuKa C npe/tyCTaHOBICHROIA 00BEM orepaTuBHOM NamsTu: He MeHee 4 ['0;

1.2. OTICPAITMOHHOM CHCTEMOH, O(hMCHBIM - P o ’ IIIT. 1

006eM Hakonutenss SSD/eMMC: ue menee 128 I'0;
IPOrpaMMHBIM 00eCTICUeHUEM
[1O nns mpocMoOTpa U peJaKTUPOBAHUS TEKCTOBBIX
JOKYMEHTOB, JIEKTPOHHBIX TAOJIUI] U IPE3CHTAIINN
pacmpoctpanéHHbix hopmaros (.odt, ,txt, .rtf, .doc,
.docx, .ods, .xls, .xlsx, .odp, .ppt, .pptx).
HoytOyxk: _
He Hwke Intel Pentium N (unm Intel Celeron N), we
ke 1600 MI'r, 1920x1080, 4Gb RAM, 128Ghb
HoyTOyk ¢ mpeaycTaHOBIEHHON OIEPaIlHOHHON 5SD;
YTOYK € npedty pall MIPOU3BOIUTENBHOCTH Tpolieccopa: Hemenee 2000
1.3. CUCTEMOH, O(UCHBIMITPOTPAMMHBIM e IIT. 10
obecnieueHneM AR,

I1O nns mpocMOTpa U peaKTUPOBAHUS TEKCTOBBIX
JOKYMEHTOB, JIEKTPOHHBIX TAOJUI] U TIPE3CHTAIHN
pacnpoctpan€HHbIx opmaros (.0dt, ,txt, .rtf, .doc,
.docx, .ods, .xls, .xlsx, .odp, .ppt, .pptx).

1.4. MHTEepaKTUBHBINA KOMIUIEKC KosnyecTBo 0/THOBpeMeHHBIX kacaHuii—He menee 20. IIT. 1

2 YPOK TeXHO0JI0rHH

2.1 AnauTUBHOE 000PYI0BaHHE



http://www.cpubenchmark.net/:

2.2.

3D-o060pynoBanue (3D-mpunTEp)

MuHUMabHBIE:

tun npuatepa: FDM;marepuan: PLA;
[paboumii CTOII: C MOJAOTPEBOM;
pabouas oomacts (XYZ): ot 180x180x180 mm;
CKOpPOCTh meuaTu: He MeHee 150 Mm/cex; MUHIMAalTbHAS
TOJIILIMHA cJIos: He Oojee 15 MKM;
(dbopmar daitioB (ocHoBHbIe): STL, OBJ;3akpbIThIii
KOpITyC: HAJIMYHE.

IIT.

2.3.

[Tnactuk mis 3D-ipuHTEpa

TonuuHa rracTukoBoit Hutu: 1,75 MM; Matepuat:
PLA;
Bec Karymku: He meHee 750 rp.

IIT.

15

2.4.

I1O nyst 3D-MopenupoBaHus

Oo6naunbiii nacTpyMeHT CAITP/ACYVYTI, oxBarbIBaromuit
BeCh IPOIECC PaOOThI CU3ACIUIMHA — OT
[TPOCKTUPOBAHUS O U3TOTOBJICHUSI.

JlonoJHUTEIbHOE 000PYI0BaHHE

2.5.

[Iliem BUpTyaIbHON peAIbHOCTH

Obmee paspemenue He meHee 2160x1200(1080%1200
JUTSL KKJIOTO TI1a3a), yroii o063opa He meHee 110;
HaJIM4re KOHTPOIIJIEPOB — 2 MIT.; HATMYNE BHEITHUX
JaTYUKOB — 2 IT.; pa%éM JJIS1 TOAKJITFOYCHU A
HAyITHUKOB: HATMYUE;

BCTpOCHHAs KaMepa: HaJTu4due.

KOMIIJIEKT

2.6.

[ItaTuB A5 KperaeHus: 0a30BbIX CTAHIIHIMA

KomruiekT u3 nByx mratuBoB. COBMECTUMOCTD CO
NUIEMOM BHPTYaJIbHONW pealbHOCTH, 11.2.3.1.

KOMIIJICKT

2.7.

Hoytoyk ¢ OC mis VR-niuiema

KonnyecTBo siziep npoiieccopa - He MeHee4
TakToBas yactoTa mpoieccopa - He MeHee2500 MI 1
Bunecokapra - He Hmxe Nvidia GTX 1060, 616
BHICONIAMSTh

OO0BeM onepaTUBHOI namsTH - He MeHee 8 1.

IIT.

2.8.

MHoromnons30BarenbCKas CHCTEMa
BHUPTYaJIbHON PEAIBHOCTHU C 6- KOOPAUHATHBIM
OTCJIC)KMBAHUEM ITOJIOKECHMSI TTOJIb30BaTEIEH

TpeOoBaHus K cHCTEME BUPTYaJIbHOM peaTbHOCTH:
MOJI/IEPXKKA MOOMIIBHBIX IIJIEMOB BUPTYaJIbHOI
peanbHOCTH 1o ynpasienrnem OC Android,
HOAJICPIKKA YIPABIISIONNX KOHTPOJUIEPOBC

BO3MOXXHOCTBIO 6-K00pIII/IHaTHOFO OTCICKHMBaAHUA

Kowmrw.




MIOJIOKEHHSI B IPOCTPAHCTBE;
TEXHOJIOTHUS MTOJHON KoMIleHcaruu jara(anti-latency):
n300pakeHne JODKHO BBIBOAUTHCS /TSl TOUEK, B
KOTOPBIX OKaKyTCs JIEBBIN U MpaBblii I1a3a
MOJIb30BATENIS Yepe3 BpeMs, KOTOPOe JOIDKHO MPOUTH
C MOMEHTA Hayaja ONpeeIeHHs] MECTOMOI0KEHHS
TJ1a3 TOJIH30BATENSI O MOMEHTAa OKOHYaHHS BBIBOJIA
HM300pakKeHHUS. ;
TUTOIIAb OTCIICKUBAHMS TIOJIB30BaTEICH

— He MeHee 16 kB. M;
KOJIMYECTBO IOJIb30BaTeNe — HEe MeHee 3 uell.
TpeboBanust kK cucTeMe OTCICKUBAHUS MTOJIOKCHUS
MOJIb30BaTeNeH (TPEKUHTA): THUIT CUCTEMBI
OTCIIC)KUBAHUS: 6- KOOpAUHATHAS CHCTEMa
OTCJIC)KUBAHMSI; OOIINI BEC OJHOIO YCTPOHUCTBA
TpPEeKUHTa

— He Ooiee 20 1
TEXHOJIOTUS: OMTUKO-UHEPIUATbHBIA TPEKUHT,
aKTHUBHBIE MapKepbl, padoTaronye B UHPpaKpacHOM
JIMarnasoHe;
yroJt 0030pa onTUIecKoi cucteMbl — HeMeHee 230
IpajycoB;
BpeMs OTKITMKA CHCTEMBI TPEKHMHTa — He0oJiee 2 Mc;
pa3MelleHre CeHCOPOB: Ha 00bEKTE OTCIICKUBAHNUS;
CEHCOPBI, UCTIOIb3YEMbIE JIJISI OTCIIC)KUBAHUS IIIJIEMOB
BUPTYaJIbHOW PEATbHOCTH U IS OTCIICKUBAHUS
JBUKEHHUM PYK MOJIb30BaTeNeH, JOIKHBIObITH
WJCHTUYHBIMU U B3aMMO3aMEHSIEMbIMH;
pa3MeleHre akTHBHBIX MapKepOB: HAIOJIBHOE;

BCE KOMIIOHEHTHI CUCTEMBI TPEKUHTA JTOJKHBI
MOHTHPOBATKCS Ha T0JI, 0€3 HEOOXOAUMOCTH
IIOTOJIOYHOI'0/HACTEHHOTO MOHTAXKA;

HaJIMYMEe CCHCOPOB B COCTaBE SIMHOT0 yCTPOHCTBA




TPEKHHIa: aKCEIePOMETP, TUPOCKOII, ONITHUECKUI
CEHCOP; YaCTOTa OTCIC)KUBAHUS MOJIOKEHUS
MOJIb30BATEIIS:

-akcenepometp: He MmeHee 2000BBIOOPOK/C;

-rupockortt: He MeHee 2000 BIOOPOK/C;

-ONTHYECKUI ceHcop: He MeHee 60 BEIOOPOK/C;
MOTPEUTHOCTH OTCIICKUBAHUS TTIOJI0KESHUS TI0JIH30BATEIIS
B IIPOCTPAHCTBE Ha IuIommaau 6 M x 6 M — He 6omee 10
MM; MHHUMAJIBHOE KOJIMYECTBO IOJIb30BaTENCH,
MOJJIEP’)KUBAEMOE CUCTEMOI TPEeKUHTa, HE MeHee 3 Yell.
TpeboBaHMs K TOKa3aTEIsIM XpaHEHHS,
TPAHCIIOPTUPOBKU U HACTPOUKH: BPEMS MTOJIHOTO
Pa3BEPTHIBAHUS M HACTPOMKHU CUCTEMBI JUTS TIIOMIA M
oTciexxuBanusg 16 kB. M —He 0oaee 90MuH;
HE00X0IUMOCTh KaJTMOPOBKH B IPOLIECCEIKCILTYaTalluK
— OTCYTCTBYET; Temreparypa xpanenus: -30°C. + 50°C.
TpeboBanus k cioco0aM ynpaBiIeHHUs] HHTEPaKTUBHBIMU
MOJIENISIMU: TIOAJIEP’KKA 6-KOOPIMHATHOTO
OTCJICKUBAHHS TIOJIOKESHHUS YIPABIISIOMIAX YCTPOWCTB B
IPOCTPAHCTBE.

TpeboBaHMs K IPOTPAMMHOMY O0€CTICYCHHUIO:
MOJIIeP>KKa CUCTEMOM TPEKMHTa ONepaliHOHHBIX
cuctem: Windows, Android,;

MPEJOCTaBIEHUE HEOTPAHUYECHHOM 110 BpEMEHU
HCIOJIb30BaHUS MTPOCTON (HEUCKITIOUUTEIHHOMN)
JIMIIEH3UM Ha KOMMEpPYECKOe HCII0JIb30BaHHE
MIPOrPaMMHOTO 00ECTICUeHHSI CHCTEMBITPEKHHTA Ha
onuH 1wieM ¢ OC Android(6eccpounast TUIIEH3US ) —

3 .

OO6mmue TpeboBaHUS:

HAJIMYHE MOOMIIBHBIX IIUIEMOB BHPTYAIbHOM
peanpHocTH Oculus Go mnrananor — 3 mrT.;

HaJM4ue KOMIUIEKTa MTPOBOOB U 3apSAHBIX YCTPOMCTB
it 6ecriepe6oitHO pPaboTHI.




1O nns 06paboTKU M300paKEHUH M OTIPEICICHHUS
(bOopMBI, pa3MepOB, MOJTOKEHHS U HHBIX

2.9. ®dotorpammerpuueckoe 110 IIT.
XapaKTEPUCTHK OOBEKTOB Ha TNIOCKOCTH WJIH B
MIPOCTPAHCTBE.
KoMmnakTHBII KBaIpOKONTEP C TPEXOCEBBIM

2.10. KBaapokonrep ['eockan Makc crabmim3aTtopoM, kamepoit 4K, makcumanbHOU IIT.

AAJIBHOCTBIO IEPEaavIu HE MCHEC 6 KM.

KBagpokonrep ¢ kamepoii, Bec He 6osiee 100 T B cOope ¢
MPONEIVIEPOM U KAMEPOW; ONITUYECKHUI TATUHK

2.11. KBagpokonrep ['eockan nuonep MUHU onpeeaeHusl NO3ULHUNA — HAIIMYUE; IT.
BO3MOXXHOCTh YAAJIEHHOTO
MIPOrpaMMHUPOBAHUsI — HAJIMYHE.

3 Meaua3oHna

3.1 doToanmapaT ¢ 00bEKTHBOM KonmgectBo a3 dexTnBHBIX nukceneir — HemeHee 20 MilH. IIT.

[Tnanmer (s obecreueH st COBMECTUMOCTH ¢ 11 2.3.6) ¢
MIPUMEPHBIMH XapaKTEPUCTHKAMHU:
nuaronans/GPSpaspemenue: He menee 2048x1536
MMHUKCEIICH;

3.2 Buneoxamepa JaroHalsb SKpaHa: He MeHee 9.7"; BcTpoeHHas maMsITh IIT.
(ROM): ue menee 32I'B;

pasperienue GporokaMmepsl: He MeHee 8 M;
Bec: He 6oiee 510 r; BeIcoTa: He Oonee 250

MM.

3.3 Kapra mamstu s horoanmapara/BuieokaMepbl O0béM namsiTn — He MeHee 64 I'0, kimaccHe Hinke 10. TIT.
MakcumanbHasi Harpy3ka: He 06oJee 5 KT, MaKkCHuMallbHas

34 [lIratuB py3 ’

IIT.

BBICOTA CHEMKHU: HEe MeHee 148 cm

4.2.5. IapopMarmmoHHO/METOAMYECKHE YCIIOBHSI  pealin3allid  OCHOBHOH  00pa3oBaTEeIbHOM MPOrpaMMBbl OCHOBHOTO OOIIETO
00pa3zoBaHMs (CIMCOK BHEITHUX METO/1. MaTepHuajoB) (CChIIKU Ha JOM. MaTepUalbl — IMPOMUCHIBAEM B Kelicax)
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