MopnucaHo

,D,VI PEeKTOpP undppoBsoil
noanmcbio:
MBOY COL [Lvpektop MBOY

N2 4 EflarmHa CoLl Ne 4 EnarviHa

H Hatanba
aTasnbA HukonaeBHa

HukonaeBHa Aara: 2025.06.25
14:18:02 +05'00"

VrpasieHre 06pa3oBaHus APTEMOBCKOIO MY HHLIHIAIBHOIO OKPY
MyHuLUnaabHoe 010HKETHOE 001e00pa30BaTC/ILHOC YUPEKICH e
«Cpennss obuieodpazoBaresbHas 1iKosa No 4»

[TpuHsTa HA 3acelaHUH

NEIaroruyeckoro CoBeTa
MBOY COILI Ne 4
[Tpotokon Ne 16 ot 05.06.2025

78\
[Tpukas Ne 6

JlonoiHUTE/IbHAS 001eo0pa3oBaTebHas o0Lepa3sBUBAOLIAS [IPGI)AMMAa
TeXHUYECKOH HAMPABJAECHHOCTH
«I'eounopMantHOHHbIE TEXHOJIOI W)

Bospact oOyuatoumxcs: 13-17 ser

Cpok peanusauuu: | roa

CocraBATENb:

Xabubdynun EBrennit /livupoBud,

negaror 10nOJHUTEILHOIO O _:‘11130BaHI/I$I )

c. [lokposckoe

2025



IHosicHuTeILHAA 3aNIUCKA

AKTYaJIbHOCTb: CETOJTHS T€OMH(POPMAITMOHHBIC TEXHOJOTUHN CTAJTH HEOTHEMIIEMOM YaCThIO
Hallel KW3HW, JFOOOW COBPEMEHHBIM YEJIOBEK IOJIb3YETCS HABHUTAIlMOHHBIMH CEPBHUCAMH,
MPUIIOKCHHUSIMH JJISI MOHUTOPUHTA OOIIIECTBEHHOTO TPAHCIIOPTA U MHOTUMH IPYTUMHU CEPBUCAMH,
CBSI3AHHBIMH C KapTaMU. JTH TEXHOJOTHUHU HCIOJB3YIOTCSI B COBEPUICHHO Pa3lIMYHBIX cdepax,
HAYMHAs OT PearpOBAHMS TP YPE3BBIYANHBIX CUTYAIMSIX M 3aKaHUMBasi MapKeTHHroM. Kypc

«["eonH(pOpMAITMOHHBIE TEXHOJIOTHH» TIO3BOJIICT CHOPMHPOBATH Y OOYJAFOIIMXCS
YCTOMYMBYIO CBSI3b MEXKIY MH()OPMAIIMOHHBIM M TEXHOJOTMYECKUM HAITPAaBICHUSIMU Ha OCHOBE
pCaNbHBIX TMPOCTPAHCTBEHHBIX JIaHHBIX, TaKUX KaK a’dpooToChEMKA, KOCMHUYECKas ChEMKA,
BEKTOPHBIC KapThl U JIp. DTO MO3BOJIUT OOYYAIOIIMMCS MOJIYYUTh 3HAHUS MO UCIOJIB30BAHHIO
reonH(pOPMAIIMOHHBIX MHCTPYMEHTOB U MPOCTPAHCTBEHHBIX JAHHBIX I MOHUMAHUS U U3yYCHHSI
OCHOB YCTPOMCTBa OKPYKAIOIIETO MHUpa W TNPUPOAHBIX sBieHH. OOydarommecs: CMOTYT
peain30BBIBATh KOMAaHJHBIE TMPOEKTHl B cdepe HCCIeNOBAaHUS OKPYKAIOIIEr0 MHpa, HadaTh
UCIIOJIb30BaTh B TIOBCEIHEBHOW J>KM3HU HABHUTAllMOHHBIC CEPBHUCHI, KOCMUYECKHE CHUMKH,
AJIEKTPOHHBIC KapThl, COOMpATh JaHHbIE 00 OOBEKTaX HAa MECTHOCTH, cO37aBaTh 3D-00BEKTHI
MECTHOCTH (KaK OTIEIbHBIE 3aHUA, TaK U LEJIbIE TOPO/Ia) U MHOTOE JIPYTOe.

Kaaccudukanusi nporpaMmpl: TEXHUYECKASL.

HanpasienHocts o0pa3oBaTesibHOWl mporpamMmbl: 00pa3oBaTelibHasi IporpaMmma
«'eonH(OpMAITMOHHBIE TEXHOJIOTHU» SBJISIETCS  0O0Ie00pa3oBaTeIbHOM MPOrpaMMON  TIO
npeaMeTHON o0aacTu «TeXHOIOoTHsI.

DOYyHKIMOHAJIBbHOE NPeAHA3HAYEHHE IPOrPAMMBI: [TPOEKTHAS.

dopma opraHM3alMM: TPYIIIOBAs.

AKTya.HI)HOCTl) H OTJIMYHUTEJIbHbIE 0COOEHHOCTH nporpamMmmal

HoBu3na nporpammsbl 3akiitouaeTcss B CO3[aHUM YHHKaJIbHOU 0Opa30BaTeNIbHON Cpelibl,
bopMUpYIOIIEH MPOEKTHOE MBIIIICHUE 00YJArOIINXCS 32 CYET TPAHCISIIUN MPOSKTHOTO CIocoda
JIESITEIIbBHOCTH B PAMKaX PEHICHUS KOHKPETHBIX MPOOJIEMHBIX CUTYAIIHH.

AKTyaJbHOCTh MpOTrpaMMbl OOYCIIOBJEHA TeM, uYTO padoTa Haja 3aJadaMHd B paMKax
MPOEKTHOMN JEeATENBHOCTH (DOPMHUPYET HOBBIM THUIIOTHOIICHHUSI B paMKaX CHUCTEMBI «IIpuUpoja —
OOIIECTBO — YEJIOBEK

— TEXHOJIOTUWY», ONPENETSIOMUi 00s3aTENIBHOCTh IKOJIOTMUYECKOW HOPMHUPOBKH TPHU
OpraHu3aIuu JI000H JesTEIbHOCTH, YTO SBJISIETCS MEPBHIM MIAroM K ((POPMHUPOBAHUIO «ITOKOJICHUS
Pa3BUTHSI», ABJSIOMIETOCS TPEHIOM Pa3BUTHUSI COBPEMEHHOTO OOIIECTBA.

[Tporpamma npenmnonaraet GopMUpPOBaHHE Y 00yUaAIOUTUXCS MTPEACTABICHUN O TEHACHIIMSIX
B Pa3BUTUU TeXHUYECKOU chephl. HOBBINM TEXHO-TIPOMBIIITICHHBIN YKIIa]] HE MOKET OBITh MOJI0XKEH
B (hopMar oOIIecTBa pa3BUTHS TOJBKO Ha OCHOBAHUM HOBHU3HBI (PU3WYECKUX MPUHITUIIOB, HOBBIX
TEXHUYECKUX PEIICHUM M KIIACTEPHBIX CXEM B3aUMOJEHUCTBUSl HAa MOCTUHIYCTPUAIBHOM 3Tare
pa3BUTHS COIMYyMa, a WJES Pa3BUTHS OOIIECTBA HEMPEIONKHO BKIIOYACT B ceOs TECHACHIMIO K
OOpeTEeHUIO COHAMPABICHHOCTH AHTPONOTCHHBIX (AaKTOPOB, 3aKOHOB pPa3BUTHS Ouochepsl H
KYJbTYPHOT'O Pa3BUTHUSL.

[legarornueckasi 11€1€CO00Pa3HOCTh 3TOM MPOrpaMMbI 3aKJIIOYaeTcs B TOM, YTO OHa
SBIISICTCSl 1IJIOCTHOM M HENPEephIBHOW B TEUEHHE BCEro Imporecca OOyueHUs M I03BOJISET
oOydaromeMycsi Imar 3a IIaroM packpbiBaTh B ce0e TBOPYECKUE BO3MOXKHOCTH U
caMOpeaM30BbIBaTbCSI B COBPEMEHHOM MHpe. B mpoliecce H3ydeHHs OKpYKaloIero Mupa
oOyyarommecs IMoJydaT AOMOJHUTEIbHOE 0Opa3oBaHHE B 00NacTH MHPOPMATHKH, reorpaduu,
MaTeMaTUKU U (PU3HUKU.

OTinuuuTeNbHOW  OCOOCHHOCTBIO  JIAHHOW MPOTpamMMbl  OT  yXKe€ CYIIECTBYIOIINX
00pa30BaTeNIbHBIX MPOTpaMM SIBJSIETCS €€ HAIMpaBICHHOCTh HA pa3BUTHE OOYYAIOMIMXCS B



MPOEKTHON JEesTeNbHOCTH coBpeMeHHbIMU MeTogukamu TPU3 u SCRUM ¢ momomrsio
COBPEMEHHBIX TEXHOJIOTUN 1 000PYAOBAHHUS.
Bo3pact ob0yuarommuxcsi: ooyqarommuecs 13-17 nert.

Cpoku peaju3anuu NporpamMmel: 68 gacos.
HanoausieMmocth rpynm: 15 uenoBexk.
PesxuM 3aHATHH: 110 2 aKaJeMUYECKNX Yaca B HEEIIO.

DopMBbI 3aHATHIA:

. paboTa HaJl peleHneM KelcoB;

. 1a00paTOPHO-TIPAKTHYECKUE PAOOTHI;
. JIEKIINH;

. MacTep-KJIACCHI,

. 3aHSATUA-COPEBHOBAHMS;

. IKCKYpPCHUH;

. MIPOEKTHBIE CECCUMU.

MeTtoabl, HCTIOJIb3yeMble HA 3aHATHAX:

MpakTU4YecKue (YIpaKHEHHUs, 3a]1a4Hn );

CJIOBECHBIE (pacckas, 6ecena, HHCTPYKTaXK, UTCHHE CITPAaBOYHOUIUTEPATYPHI);
HarJsiAHbIC (IEMOHCTpAIUs MYJIbTUMEIUUHBIX TIpe3eHTalni,hoTorpadun);

poOIeMHbIe (METOIbI TPOOJIEMHOT0 U3JI0KEHHS ) —O00yJaroImmumMcs JaéTcsl 9acTh
TOTOBOT'O 3HAHUS;

ABPUCTHYECKHE (YACTUUYHO-TIOMCKOBBIE) — O0YyYaIOIUMCATIPEI0CTABIISAECTCS OObIIast
BO3MOYXHOCTh BEIOOPA BapUAHTOB;

HCCIIEI0BATEIbCKIE — O00YYaroIUecss CaMu OTKPBIBAIOT UUCCIEAYIOT 3HAHNUS,
WJUTIOCTPATUBHO-O0bSICHUTEIILHEIE;

PENPOAYKTHUBHBIC,

KOHKpPETHbIE W aOCTpakTHbIe, CHHTE3 M aHajau3, CpaBHEHHE, 00O00IIeHuE,
aOcTparvpoBaHue, KjaaccupuKamms, CHCTEeMaTH3aIlHsl, T. €. METOJIbI KaK MBICTTUTEIIHHBIC
orepaIuu;

®  UHIYKTHBHBIC, JICTYKTUBHEIE.

Lenu u 3aga4yu peaJu3anuy 0CHOBHOM 00pa30BaTe/IbHOMIIPOrpaMMbl OCHOBHOT'O
o01ero oopa3oBanust

Heab: BoBiEeueHHE OOYUYAIOUIMXCS B MPOEKTHYIO AEATEIHHOCTH,Pa3pad0TKa HAyqHO-
MCCJIEI0BATENBbCKUX U NHKEHEPHBIX IPOEKTOB.

3agaum:

oOyJaroniue:

. npuobpereHne W yriyOJeHue 3HaHW OCHOB TPOCKTHPOBAHMS W YIPABICHUS
POEKTaMU;

. O3HAaKOMJICHHE C METOJaMH U MprEéMaMu cOopa 1 aHaau3a nHPOpMalny;

. oOy4eHHe TPOBEICHHUIO HCCICIOBAHMUN, NPE3eHTAUH W  MEXKIPEIMETHOU
MO3UIIMOHHONW KOMMYHUKAIINH;

. oO0yuyeHne paboTe Ha CIEHUATH3HUPOBAHHOM OOOPYIOBAaHMU W B IPOTPAMMHBIX
cpenax;

. 3HAKOMCTBO C XapJ-KOMIETEHIHUSIMU (TreorMH(OPMAIIMOHHBIMHU), MO3BOJISIONIIMHU

IIPUMEHATh TEOPETUYECKHE 3HAHUS HA NPAKTUKE B COOTBETCTBUHM C COBPEMEHHBIM YPOBHEM
Pa3BUTHUS TEXHOJIOTHM.
pa3BUBAIOLIME:



. (dbopMHpOBaHUE HHTEPECa K OCHOBAM M300peTaTeIbCKOM IesITeIbHOCTH;

. pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEN M KPEATUBHOI'O MBILIECHUS;

. npuobperenue omeita ucnonb3oBanusa TPU3 mpu dopmupoBaHuM COOCTBEHHBIX
UJIEN U PELICHUMN;

. (dopMHpOBaHUE TOHUMAHMUS NPSIMOM M OOpaTHOM CBA3M NPOEKTa M CPEIbl €ro

pcain3alnu, 3aJI0KCHUC OCHOB COHHaHBHOﬁ U DKOJIOTUYECKOM OTBCTCTBCHHOCTH,

. pa3BUTHE TEONMPOCTPAHCTBEHHOTO MBIIUICHHS; Pa3BUTHE COPT-KOMIICTCHITUH,
HEOOXOJUMBIX JJIi YCHEIIHOW paboThl BHE 3aBUCHMOCTH OT BBIOpaHHOW mpodeccumu.
BOCIIUTATEIIbHbBIE:

. (dbopMupoBaHUE MPOESKTHOTO MUPOBO33PEHUS U TBOPUECKOTO MBILICHUS;

. (dbopMupoBaHNE MHUPOBO33PEHUS, 10 KOMIJIEKCHOM OIIEHKE, OKPYXKAIOIIer0 MHpa,
HaIIPaBJICHHON Ha €ro MO3UTUBHOE U3MEHEHNE;

. BOCIIUTAHUE COOCTBEHHOM MO3ULMKA MO OTHOUIEHUIO K JEATEIbHOCTH M YMEHHE
COIIOCTABJIATH €€ ¢ APYTMMHU IMO3ULIMSIMU BKOHCTPYKTUBHOM JIMAJIOTE;

. BOCIIUTaHUE KYJIbTYphl pabOThI B KOMaH/IE.

IpuHOMNIBI ¥ TOAX0AbI K (POPMUPOBAHUIO 00PA30BATEIbHON MIPOrPaMMbl 0CHOBHOT O
o01rero od0pazoBaHusi

IIporpamma peanusyercs:

. B HENPEpPHIBHO-00PA30BATEIBLHON JIESATEIBHOCTH, COBMECTHOM NESITEIIbHOCTH,
OCYIIECTBIIIEMOM B XOJI€ PEKHUMHBIX MOMEHTOB, TIJi¢ 00YYaIOIIMUICS OCBaMBAET, 3aKPEIUIET U
anmpoOupyeT MOJyYCHHbIC YMCHHS;

. B CaMOCTOSATENIbHOW JCATEIbHOCTH OOYyYaroIIUXCs, TA¢ OOy4YaroIIMICSd MOXET
BBIOpATh JEATEILHOCTh M0 MHTEPECaM, B3aMMOJICHCTBOBATh CO CBEPCTHHKAMHU Ha PaBHOIIPABHBIX
MO3UIUSX, PEIIATh MPOOJIEMHBIC CUTYAINH U JIP.;

o BO B3aUMOJEHCTBUM C CEMBSIMHU JI€TEN.

[Iporpamma MOXKET KOPPEKTUPOBATHCS B CBSI3U C U3MEHEHUSMU:

. HOPMaTUBHO-TIPABOBOM 0a3bl JOIMIKOJILHOI'O 00Pa30BaHUS;
. BHUJIOBOM CTPYKTYpPHI TPYIIIL;
. 00pa30BaTEILHOIO 3a1poca poauTeseH.

IHoaxoas! K (pOpMHUPOBAHMIO IPOIPAMMBI:

. JIM4HOCTHO-OpUEeHTUPOBaHHBIA. Opranuzanusi 00pa3oBaTEIBLHOrO Ipolecca ¢
y4€TOM TJIaBHOTO Kputepus 3((HEKTUBHOCTH 00YyHarOIIerocsi — €ro JUYHOCTU. MexaHusm —
CO3/IaHM€ YCJIOBUI TSI pa3BUTHsI TUYHOCTH Ha OCHOBE M3Yy4Y€HHUs CIOCOOHOCTEH 00ydaromierocs,
€ro HHTEPECOB, CKJIIOHHOCTEM.

. HearenbHOCTHBIM.  OpraHuzanusi  JA€ATENbHOCTM B OOIEM  KOHTEKCTE
00pa30BaTEILHOTO MpoLECcCa.

. LennocTtHbii. Opranu3anus pa3BUTHS U BOCIIUTAHHS HA OCHOBE OOIICYEITOBEUECKUX
LIEHHOCTEH, a TAK)KE STUYECKUX, HDABCTBECHHBIXU T. [I.

. KomnerenTHOCTHBINA. @OpMHUPOBAHHE TOTOBHOCTH OOYUAIOLIUXCS CAMOCTOSITEIILHO
NENCTBOBATH B XOJE€ PEIICHUs AKTyaJIbHBIX 3a/1a4.

. CucremHblii. MeETOIOJIIOTMYECKOE HANPABICHUE, B OCHOBE KOTOPOIO JICKHT

PaCcCMOTPCHUC o6yqa}01ueroc;1 KaK I€JIOCTHOIO MHOKECTBAa HSJIEMEHTOB W3 OTHOLICHUM |
Pa3IIMIHBIX CBSI3CH MCIKIY HUMHU.

. Huanorudeckuit. Opranuzanus mnporecca ¢ yu4éToM MPHUHIMIA UANora, CyObeKT-
CYObEKTHBIX OTHOIIEHUH.
. [IpoGnemubiii. @opMUpOBaHHME NPOrpaMMbl € TO3ULIHMA KOMIUIEKCHOTO U

MOJYJIBHOTO MPEACTABICHUS €€ CTPYKTYpbl KaK CHUCTEMBbI MOANPOrpamMM IO 00pa30BaTeIbHBIM
00JIaCTsIM U IETCKUMBUAAM JESITEIbHOCTH, CIOCOOCTBYIOIIMM LIE€JIEBBIM OPUEHTHPAM Pa3BUTHS.
. Kyneryponornueckuii.  Opranumsanuss  mporecca ¢ y4€TOM  IIOTEHIMaia



KyJIbTYpOCOOOPa3HOT0 COJIEPKAHMSI IOIIKOJIbHOT000pa30BaAHMSL.

I[lnanupyembie pe3yabTAaThl 0CBOCHUS 00y4AaIOIIMMKCH OCHOBHOM 00pa3oBaTeIbHOM
NMPOrpamMMbl OCHOBHOTI'0 00111ero00pa3oBaHus

OO01ue mostoxeHust

[Tporpamma na€r oOyuaroMCsT BO3MOXKHOCTb MOTPY3UThCS BO BCE MHOroodpasue
MPOCTPAHCTBEHHBIX (T€OMH(POPMALMOHHBIX) TeXHOJOruil. [Iporpamma 3HAaKOMUT 00yUaIOIIUXCS C
reouH(pOpPMAIIMOHHBIMU CUCTEMAMH M C Pa3jIMYHBIMUA BUJIaMU F€OJAaHHBIX, MO3BOJISIET MOJIYYHUTh
0a30Bble KOMIETEHLIUU 1O cOOpYy JAHHBIX U OCBOUTH NEPBUYHBIC HABBIKA PAOOTHI C JAHHBIMHU.
[TomyyeHHBIE KOMIIETEHIIMN W 3HAHUS MO3BOJST O0YYAIOMIMMCS MPUMEHUTh UX TOYTH B JTHOOOM
HANpaBJICHUH COBPEMEHHOTO pbIHKA. OCBOMB Mporpammy, OOydYaroIiuecs CMOTYT BbIOparThb
HanOoJiee WHTEPECHYIO MJIsi HUX TEXHOJOTMYECKYH) HalpaBiI€HHOCTb, KOTOpPOH OHU OyayT
0o0y4aThCsl B paMKax yriiyOJaEHHOTO MOIYJIS.

[Iporpamma 3aTparuBaeT Takue TeMbl, Kak: «OCHOBBI PabOThl C MPOCTPAHCTBEHHBIMH
TaHHBIMUY», «OpUEHTUPOBAHUE HA MECTHOCTU»,

«OcHOBBI ororpadgum», «CaMoCTOSATENbHBIM cOOp AaHHBIX», «3D- MojaenupoBaHHE
MECTHOCTH U 00BEKTOB MECTHOCTU»,

«l'eoundopmarmonnsie  cucrembl  (ITUC)», «Busyanmuzamuss ©  [peacTaBlieHUE
PE3YJILTATOBY.

B ocHoBe pa3paboTraHHOW MpOrpaMMbl JIEKUT METOOUYECKH HMHCTPYMEHTAPHMA
denepanpHoro ThIOTOpa bhicTpoBa AHTOHa IOpbheBHua «CeTh JETCKHX TEXHOMAPKOB
“KBantopuyM”. BBOJHBII MOIYJIbY.

[Iporpamma opreHTHpOBaHa Ha JOMOJIHUTEIHHOE 00pa3oBaHue 00YUaIOMUXCS ITKOIBEHOTO
BO3pacTa 7 Kiacca.

MakcumallbHOE KOJIMYECTBO 00yYaIOUXCsl B Tpymie — 154enoBek.

CTpyKTypa IVIaHUPYEMBIX Pe3yJIbTATOB

[Imanupyemple pe3yabTaTbl ONMMPAIOTCS HA BEAYIIUE LIEJIEBbIE YCTAHOBKH, OTPAXKAIOIIME
OCHOBHOM, CYIIHOCTHBIM BKJIQJ Ka)XIOM HM3yd4aeMOW MpPOrpamMMbl B DPa3BUTHE JIMYHOCTH,
00y4Jaromuxcs, uX CloCOOHOCTEH.

B cTpykType niaHupyeMsIX pe3ysbTaTOB BBIAEIAIOTCS CICAYIOIUETPYIIIIbI:

1. JINYHOCTHBIE pe3yJibTaThl OCBOEHUS OCHOBHOW OOpa30BaTENIbHON MPOrpaMMbl
MIPEACTABJIEHBI B COOTBETCTBUHU C IPYIION JUYHOCTHBIX PE3YJIBTATOB.
2. MeTtanpeaMeTHble pe3ysbTaThl OCBOEHUS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl

npeaACTaBJICHBI B COOTBECTCTBUU C IMMOATPYIIIIaMHU YHUBCPCAJIbHBIX y‘IG6HbIX JICHCTBUM.

3. [IpenmeTHble pe3ysbTaThl OCBOEHHS OCHOBHOM 0Opa3oBaTelIbHOM MPOTrpaMMbl
IIPEJCTABIIEHBI B COOTBETCTBHUHM C IPYIIIaMUPE3YJIbTATOB yUEOHOIO MpeaMeTa.

JInuHOCTHBIE Pe3yJIbTATHI
[TporpamMmMHbIe TpeOOBaHUS K YPOBHIO BOCIIMTAHHOCTH (JIMYHOCTHBIE PE3yIbTAThI):

. cOpMUPOBAaHHOCTh BHYTPEHHEW MO3ULMHU  OOYYaIOIIErocsi, SMOIMOHAIILHO-
MOJIOKUTEITLHOE OTHOIIIEHNE 00YJaroerocs K IIKoJie, OpUeHTAIUsl Ha TI0O3HAHUE HOBOT'O;

. opueHTAaIMs Ha 00pa3ell MOBEJACHUSI «XOPOIIETO yYeHUKAY;

. c(OpMUPOBAaHHOCTh CAMOOILIEHKH, BKJIIOYAash OCO3HAHUE CBOMX BO3MOXKHOCTEH B

YY€HUHU, CHIOCOOHOCTH a/IEKBATHO CYAUTH O MPUYMHAX CBOETO yCIlieXa/Heycrnexa B yUeHUN; yMEHUe
BUJIETh CBOUJIOCTOMHCTBA U HEJIOCTATKH, YBAXKaTh c€0s1 U BEPUTh B YCIIEX;

. c(hOpMUPOBAaHHOCTh MOTHBAIIUU K yI4EOHOMU JESTEIBHOCTH;

. 3HAHHE MOPAJIbHBIX HOPM U CPOPMUPOBAHHOCTH MOPAJIBHO- STUYECKUX CYKJIEHUH,
CIIOCOOHOCTh K PEIICHHUI0O MOPAJbHBIX MPOOJEM HAa OCHOBE KOOPAMHALIMM PA3JIMYHBIX TOYEK
3peHusi, CIOCOOHOCTh K OILIEHKE CBOMX MOCTYNKOB M ACHCTBUHN IPYruX JIIOJEH C TOUKH 3pEHUs
COOJIIOIEHUS/HApYILIEHUSI MOPaJIbHOMHOPMBI.



[IporpammHble TpeOOBaHUS K YPOBHIO Pa3BUTHUSA:

. c(hOpMUPOBAHHOCTh MTPOCTPAHCTBEHHOTO MBIIIUICHHSI, YMEHUEBH/IETh
00BEM B TUIOCKUX MpeaMeTax;

. ymeHHue 00pabaTbiBaTh U CUCTEMATU3UPOBATH OOJIBIIOE KOJTUYECTBOMH(POPMAIINH;

. c(hOpMUPOBAHHOCTh KPEATUBHOI'O MBIILICHHUS, TOHUMAHUETTPUHIIUIIOB
CO3/1aHMSI HOBOT'O MPOAYKTA;

. c(hOpMUPOBAHHOCTh YCHIYUBOCTH, MHOT033/IaYHOCTH;

. c(hOpMUPOBAaHHOCTh CAMOCTOSITEILHOT'O MO/IX0/1a K BBHIITOJHEHHUIO Pa3IMYHbIX 3a/1a4,

YMCHUC pa6OTaTB B KOMaHJIC, YMCHHUC IIPABUIIBHO ACIICTUPOBATL 3a1a4U.

MeTtanpeaMeTHbIe pe3yJibTAThI

I'eorpadus BeimyckHuK HayduTcs:

. BbIOMpaTh UCTOYHMKM reorpaduueckol uHpopmanum (kaprorpaduyeckue,
CTaTUCTHYECKHUE, TEKCTOBBIC, BHAEO- U (POTOU300paKEHHs, KOMIbIOTEpHbIE 0a3bl JAHHBIX),
aJIeKBaTHBIEPEIIAEMbIM 3a]1a4aM;

OPUEHTUPOBATHCS B HCTOYHMKAX Teorpaduueckori wmHpopManuu (KapTorpaduueckue,
CTaTUCTHYECKHE, TEKCTOBBIE, BHUACO- U (HOTOM300pakeHUs, KOMIBIOTEpHBbIC 0a3bl TaHHBIX):
HAXOJWUTh M M3BJICKATh HEOOXOAMMYIO HH(OPMAITUIO; OTIPEICTATh M CPAaBHUBATHKAUYECTBEHHBIC U
KOJIMYECTBEHHbIE MOKA3aTeIM, XapaKTepHU3ylolluue reorpaguueckue OOBEKThI, MPOLECCHl U
SIBJICHUS, X TOJIOKEHUE B TPOCTPAHCTBE MO reorpaduyecKkuM KapTaMm Pa3sHOTO COJEp)KaHUs U
JAPYTUM MCTOYHUKAM; BBISABISATH HEJOCTAOUIYIO,B3aMMOIONIONIHSIOLIYIO U/UIN TPOTUBOPEUHUBYIO
reorpau4ecKyro HHPOpMaIHIO, IPEICTABICHHYIO B OJJHOM WJIM HECKOJIBKMX UCTOYHUKAX;

. MPEACTaBIATh B pa3ivuHbIX ¢GopMax (B BuAE KapThl, TaOnulbl, rpaduka,
reorpauueckoro omnucanusi) reorpapuyeckyro UHOOpPMALUIO, HEOOXOAUMYIO Jis PELICHUS
y4eOHBIX U TIPAKTUKO- OPHEHTUPOBAHHBIX 3a/1a4.

BbINTyCKHUK MOYYUT BOZMOKHOCTb HAYYUTHCS:
. MOJICIMPOBATH reorpaduueckue 0ObEKThI U SIBJICHUS,

° IMPUBOAUTD ITPUMCPLI ITPAKTHUYICCKOI'O I/ICHOHBSOBaHI/I}IFeOFpa(bI/IquKHX 3HAHMUU
B pa3JIMYHbIX 00acTIx ACATCIIbHOCTH.

Marematuka

CraTuctuka U Teopusi BEpOATHOCTEN BhIMyCKHUKHAYYUTCS:

. MIPEACTAaBIATh JaHHBIE B BU/IE TA0JIUII, TUarpamMm;

. 9UTaTh HHPOPMAITUIO, IPEJICTABICHHYIO B BU/IE TaOIHUIIBI, TUATPAMMBI.

B noBcenHeBHON XKU3HU U NPU U3YYEHUU JPYTUX MPEIMETOBBBITYCKHUK CMOXKET:

. W3BJIEKATh, UHTEPIIPETHPOBATH U MPEOOPa30BBIBATH MH(OPMALIUIO,
MPEJICTABICHHYIO B TAOMUIAX U HA JUarpaMMax, OTPaKaOIIYI0 CBOMCTBA U XapaKTePUCTUKH
peaNbHbIX MPOLECCOB U sBJIICHUN. Harsignas reomerpust

I'eomerpuueckue Gurypbl BoimycKHUKHAYYUTCS:

orepupoBath Ha 0a30BOM ypOBHE MOHATHUSAMHU: (UTypa, TOYKA, OTPE3OK, MpsiMas, JIyd,
JIOMaHasi, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOJIbHUK, MPSIMOYTOJIbBHUK U KBaJIpaT,
OKPY)XHOCTb W KpPYT, MPSMOYTOJbHBIN Tapajuienenunesa, kyO, map. M3o0paxkars u3ydaembie
(GUTYPBI OT PYKHU U C TIOMOIIBIO JIMHEHKH ¥ IIUPKYIISL.

B noBceaHeBHON *KU3HU U TIPU U3YYEHUH JIPYTUX MPEAMETOBBBIMTYCKHUK CMOXKET:
. peliaTh NpakTUYeCKue 3aJadyu ¢ MPUMEHEHUEM MPOCTEHIIIMXCBOMCTB PUTYP.

W3mepenus u BbIYUCICHNUs BBITYCKHUKHAYyYUTCA:
. BBINIOJIHATh U3MEPEHUE JUIMH, PACCTOSIHUM, BEJIUYUH YIJIOB CIIOMOIIBIO
WHCTPYMEHTOB JJIs1 U3MEPEHUN JIJINH U YIJIOB.



®dusuka

BbIyCKHUK HAyIHUTCS:

. coOnrofaTh MpaBuiia OE30MACHOCTH M OXpaHbl Tpyda Npu paboTe ¢ ydyeOHBIM U
71a00paTOPHBIM 00OPYTOBAHHEM;

. NOHMMAaTh TMPHUHLMIIBI JEHCTBHUS MalllMH, OPUOOPOB U TEXHUYECKUX YCTPOICTB,
yCIIoBHsI UX 0€30MacHOT0 UCTIOIb30BAHMSI B IOBCEHEBHOM JKU3HU;

. MCIOJIb30BaTh MPHU BBHITIOJHEHUH YYEOHBIX 33[a4 HAYYHO-TIONMYJSIPHYIO JTUTEPATYPy
0 (PM3HYECKUX SBIICHUSIX, CIIPABOYHBIC MAaTEPUAIIBI, PECYPChl HHTEPHETA.

WNndopmaTtrnka BeimyckHUK HAYydUTCS:

. pa3nuyaTh BUABI MHGOpPMAIMK MO crocobaMm €€ BOCIPHUATHS YEJIOBEKOM U 10
crocobam e€ MmpeacTaBIeHUs] HA MaTePUATIbHBIX HOCUTEIISX;

IPUBOANTH MPUMEPHI HHPOPMAITHOHHBIX MTPOIECCOB (TPOLIECCOB, CBSI3aHHBIX C XPAaHECHUEM,
peoOpa3oBaHUEM U Nepeaaueii JaHHBIX )B )KUBOU MPUPOE U TEXHUKE;

kiaccudunuposarh cpeactBa MKT B cOOTBETCTBHH ¢ KPYroM BBITIOTHSIEMBIX 33]1a4.

MaremaTu4eckrue OCHOBBI HH(POPMATHKH BBITTYCKHUK TOTYYUT BO3MOXKHOCTD:

. MO3HAKOMUTHCS C MPUMEPAMH MATEMaTHYECKUX MOJCJIEe M MCIOJIb30BAHHEM
KOMITBIOTEPOB MPU UX aHAIIM3E; MOHITh CXOACTBAM PA3INUU MEXKY MAaTEMaTUYECKON MOJIEIIbIO
00BEKTa M €ro HATYpHOH MOJIENIbI0, MEXKY MaTeMaTHYeCKOW MOJENbI0 OOBbeKTa/ SBJICHUS M
CJIOBECHBIM OIMHCAHUEM.

Hcnonbs3oBaHue MporpaMMHBIX CUCTEM M CEPBUCOB BBIMMYCKHUK HAY4UTCS:

. KJacCH(PUIMPOBATH (HAIIBI 110 TUITY M HHBIM ITapamMeTpam;

. BBIMIOJHATG ~ OCHOBHBIE omepanuu c  ¢aitlamu  (co3maBaTh, COXPAHSTh,
pPEeNaKTUPOBAaTh, yIAISITh, apXUBUPOBATH,

«pacrakoBbIBATh)» apXUBHbIE (DANIIBI).

BreimyckHuKk oBnajzeer (Kak pe3yibTaT MPUMEHEHHs MPOTPaAaMMHBIX CHCTEM M WHTEPHET-
CEPBHUCOB B JIAHHOM Kypce U BO BCEM 00pa3oBaTeIbHOM MPOIECCe):

. HaBbIKaMH pabOTBl C KOMIIBPIOTEPOM; 3HAHUSMH, YMEHHSIMH M HaBbIKaMH,
JOCTaTOYHBIMU JI pabOThI C pa3IMYHBIMKU BUAAMH IPOTPAMMHBIX CUCTEM U MHTEPHET-CEPBUCOB
(aitmoBrIe MEHEKEPHI, TEKCTOBBIE PENAKTOPHI, SJEKTPOHHBIE TaOIHUIIBI, Opay3epbl, TOMCKOBBIC
CHCTEMBI, CJIOBAPH, 3JIEKTPOHHBIEIHIIUKIIONEINHN); YMEHUEM OIMCHIBaTh padOTy 3THUX CUCTEM U
CEpPBUCOB C HCIIOJIb30BAHUEM COOTBETCTBYIOLIEH TEPMHUHOJOTUHU; PA3JIMYHBIMU (QopmMamMu
Mpe/ICTaBIICHUS JaHHBIX (TAOJUIIBI, TUATPAMMBI, TPAQUKU U T. 11.);

. MO3HAKOMUTCSI C IPOrPaMMHBIMHU CPEICTBAMU Ul pabOThl ¢ ayAMOBU3YaJIbHBIMU
JAHHBIMM U COOTBETCTBYIOLUM MOHATHUIHBIM aIllIapaToM.

BbINyCKHUK MOJIYYUT BO3MOXHOCTB (B IaHHOM Kypce U MHON y4eOHOM JesiTeIbHOCTH):

IPAaKTUKOBAThCS B HCIOJb30BAHMM OCHOBHBIX BHJIOB TNPUKIAJHOTO IPOrPaMMHOIO
oOecrnieueHus (peaaKkTopbl TEKCTOB, JIEKTPOHHBIE TaOJINILIbI, Opay3epsl U 1Ip.);

NO3HAKOMUTBHCSA C MPUMEpPaMH HCHOJIb30BAHUS MATEMATUYECKOIO MOJEIMPOBAHUS B
COBPEMEHHOM MHPE;

. IIO3HAKOMUTBCS C IOCTAHOBKOW BOIPOCA O TOM, HACKOJIBKO JJOCTOBEPHA ITOJIyYEHHAs
uHbopMaIMsl, MOAKpeIUieHa JM OHa JIOKa3aTelIbCTBAMU IOJJIUHHOCTH (TpUMeEp: Haludue
AJIEKTPOHHOW ITOANMCH)); TO3HAKOMUTBHCS C BO3MOXKHBIMHM IOJXOJaMHU K OLIEHKE JOCTOBEPHOCTH
uH(popMauu (IpUMep: CpaBHEHUE JaHHBIX U3 Pa3HBIX HICTOYHUKOB);

. ITIO3HAKOMUTHCA ¢ mpuMepamu ucnoab3oBanus KT B coBpemenHoMm mupe;

. MOJTYYUTh MPEACTABICHHUS O POOOTU3UPOBAHHBIX YCTPOMCTBAX U MXUCIOIb30BAHUH
Ha MPOM3BOJCTBE U B HAYYHBIX UCCIIET0BAHMSIX.

Texnomorus

Pe3ynbTaThl, 3adBiI€HHBIE 00pAa30BaTEILHON IPOrpaMMOi

«TexHomorus» 1no 6JI0KaM CoIepKaHMS

®OopMUPOBAHUE TEXHOJOTUYECKOM KYJIBTYPbl U MPOEKTHO-TEXHOJIOTHYECKOT0 MBIIIJIEHUS



o0y4aromuxcsi BeIMyCKHUK HAydnTCS:

° CJICAOBATh TCEXHOJIOTMHU, B TOM YHUCIIC B HPOHCCCEC H3TOTOBJICHHA CY6'JE>CKTI/IBHO
HOBOI'O ITPOAYKTA,
° OLICHUBATb YCIOBUA TIPUMCHUMOCTH TCXHOJIOTHMHM, B TOM YHCIIC C MO3UIUHN

AKOJIOTMYECKOM 3alUIIIEHHOCTH;

. MPOrHO3UPOBATH MO U3BECTHOW TEXHOJIOTUU BBIXOJIbI (XapaKTEPUCTUKH MPOJIYKTa) B
3aBUCUMOCTH OT HW3MEHEHHS BXOJOB/MapaMeTpOB/pecypcoB, MPOBEPSATh MPOTHO3bI OIBITHO-
OKCIIEPUMEHTAIbHBIM MYyTEM, B TOM UYHCJE CAMOCTOSTENBHO IUIAHUPYS TaKoOro poja
AKCIIEPUMEHTHI;

. B 3aBHCHUMOCTH OT CUTYyallMM ONTUMU3UPOBATH 0a30BbI€ TEXHOJIOTHH (3aTPAaTHOCTD
— Ka4ecTBO), MPOBOAUTH aHAIMU3 aJIbTEPHATUBHBIX PECYpPCOB, COCAMHATH B E€IUHBIA IJIaH
HECKOJIbKO TEXHOJIOTMH 0€3 MX BHJIOM3MEHEHHS [UIA IMOJy4YEHHUS CII0KHOCOCTaBHOIO
MaTepUAIBHOTO WM HHPOPMAIIMOHHOTO IPOAYKTA;

MPOBOJIUTH OLEHKY U UCIIBITAHUE TIOJIyYE€HHOT O IPOYKTA;

. MPOBOJIUTh aHAIM3 TMOTPEOHOCTE B TEX WIM HWHBIX MaTCPHAIBHBIX WM
WH(OPMAIIMOHHBIX TTPOAYKTAX;

. ONHCHIBATH TEXHOJOTMYECKOE pEIICHHE C TIOMOIIBI0 TEKCTa, PHUCYHKOB,
rpaduueckoro n300paxxeHus;

. aHAM3UPOBATH BO3MOXKHBIC TEXHOJOTHYECKHWE PEIICHHUs, ONpEeAeNiATh HUX
JIOCTOMHCTBA M HEJIOCTATKU B KOHTEKCTE 3aJJaHHOW CUTYaIlUH;

. MPOBOANTh W AHAIM3UPOBATH pPa3pabOTKy W/WIK pPEaTU3alHi0 MPUKIATHBIX
MIPOCKTOB, TIPETIOIATAIOIIHX

. OTIpeNielICHNEe XapaKTePUCTHK W pa3pabOTKy MaTepHaIbHOIO MPOMYKTA, BKIIOUYAs

€ro MoOJIeTUpOBaHHE B HH(POPMALMOHHOW cpefe (KOHCTPYKTOPE), BCTpaMBaHUE CO3JaHHOTO
WH(OPMAIIMOHHOTO MPOAYKTA B 3a/IaHHYI0 000JIOUKY,

. M3TOTOBJIEHUE MH(POPMAIIMOHHOTO MPOIYKTA M0 3aJaHHOMY aJITOPUTMY B 33/1aHHOM
0007104YKE;

. MPOBOJINTh M AHAIM3HPOBATH Pa3padOTKy W/MIU PEaM3alUI0 TEXHOJIOTUYECKUX
MIPOEKTOB, MPEANOIArAIOIINX

. ONTUMU3ALMIO 3aJaHHOTro crocoba (TEeXHOJOIMH) THOJYy4eHUs TpeOyromerocs
MaTepHAIILHOTO MPOAYKTa (ITOCIIE €ro NIPUMEHEHHSIB COOCTBEHHOW MTPAKTHUKE),

. pa3paboTKy (KOMOMHUPOBAaHKE, U3MEHEHHE ITapaMETPOB U TPEOOBAHMI K pecypcam)

TEXHOJIOTUU TIOJIYYEHHUsI MaTepUaqbHOro W HMHGOPMAIMOHHOTO TPOAYKTa C 3aJaHHBIMHU
CBOMCTBaAMH,;

. MPOBOAUTh W AHAJIM3UPOBATH pa3pabOTKy W/WIKM peanu3aluio MPOEKTOB,
Ipeanoaralmx: miaHupoBaHue (pa3paboTKy) MaTepUajbHOIO MPOJYKTa B COOTBETCTBUHU C
3aauell COOCTBEHHOM JEATEIBHOCTH (BKIIIOYAsIMOICIMPOBAHNE U pa3pabOTKy JOKYMEHTAIINN),

. IUTaHUpOBaHue (pa3padoTKy) MaTepHAIbLHOIO MPOAYKTA HA OCHOBE CAMOCTOSITENIbHO
MIPOBEJIEHHBIX UCCIIEIOBAHUHN NOTPEOUTENHCKUX HHTEPECOB.

BbIyCKHUK MTOTyYUT BO3MOXKHOCTbh HAyUUTHCSL:

. BBISBJISITE U (POPMYIHPOBATH MPOOIEMY, TPEOYIOIIYIO TEXHOIOTUIECKOTOPEIICHUS;

MOTU(PUITIPOBATD HMMEIOIINECS MPOJYKTBI B COOTBETCTBUU C
CUTYyaIMei/3aKa30M/IOTpeOHOCThIO/3a/1adeil  JCSATENIbHOCTA M B COOTBETCTBHM C  HUX
XapaKTepUCTUKAaMU pa3pabaThiBaTh TEXHOJIOTHIO HA OCHOBE 0a30BON TEXHOJIOTUH;

. TEXHOJOTU3UPOBATh CBOW OMNBIT, MPEJACTABISATh HA OCHOBE PETPOCHEKTHBHOIO
aHalu3a U YHU(QUKAIUK AEATEIbHOCTH ONUCAaHUE B BUAEC MHCTPYKLIUU WIM TEXHOJOTMYECKOU
KapThl.

IIpeameTHbie pe3yJibTATHI

[Iporpammubie TpeOGOBaHUS K 3HAHUIM (PE3yIbTaThl TEOPETHYECKONTIOATOTOBKH ):

. npaBuiia 0€30MacHON pabOThl C ANEKTPOHHO-BBIYMCIUTEIbHBIMUMAITMHAMY U
cpeAcTBaMHu AJisi cOOpa MPOCTPAaHCTBEHHBIX JaHHBIX;

. OCHOBHBIE BUIbI IPOCTPAHCTBEHHBIX JAHHBIX;



. COCTaBHBIE YaCTH COBPEMEHHBIX '€ONH()OPMALIMOHHBIX CEPBHUCOB;

. npodeccuoHaIbHOE MPOrpaMMHOE o0ecTieueHue JjIsi 00paboTKU
MPOCTPAHCTBEHHBIX JIAHHBIX;

. OCHOBBI ¥ IIPHHIIUTIIBI a9POCHEMKH;

*  OCHOBBI Y IIPUHIIMITBI PA0OTHI TJI00aIBbHBIX HABUTAIMOHHBIX CTYTHUKOBBIX CHCTEM
(T'HCC);

. MPE/ICTABIICHUE W BHU3YyalU3allusl IPOCTPAHCTBEHHBIX JAHHBIX JJIS
HENPO(PECCHOHABHBIX TI0JIh30BATEIICH;

. npuHIunsl 3D-MoxenupoBanus;

. YCTPOHCTBO COBPEMEHHBIX KapTOrpa)MueCKuX CEPBUCOB; MPECTABICHNUE U

BHU3yaJIU3aIlUs MPOCTPAHCTBEHHBIX TaHHBIX JJI1 HEMPO(PECCHOHATBHBIX MOJIH30BATEIICH;
nemu(prupoBaHre KOCMUYECKUX N300paKeHU;
. OCHOBBI KapTorpaguu.

[IporpammHbie TpeOOBaHUS K YMEHHUSM W HaBbIKaM (pEe3yJIbTATHIIPAKTHUYCCKOM
MTOJATOTOBKH):

. CaMOCTOSITEIBHO peliaTh MOCTaBICHHYIO 33/1a4y, aHAIM3UPYs UIIOI0Npast
MaTepHuallbl U CPEACTBA ISl €€ PELICHMS;

. CO3/1aBaTh U PACCUUTHIBATH MOJIETHBIN MJIaH 7151 OECHMIOTHOTI0JIETATEIbHOIO
anmapara;

. 00pabaTbIBaTh a3pOCHEMKY U MOJIy4aTh TOUHBIE OPTO(OTOIIAHBI U
aBTOMAaTU3UPOBAHHBIE TPEXMEPHBIE MOJIEIIN MECTHOCTH;

. MoieupoBaTh 3D-00BEKTHI;

. 3aIUIIATh COOCTBEHHBIE TPOEKTHI;

. BBITIOHATH OIU(POBKY;

. BBITNOJIHATh IPOCTPAHCTBEHHBIH aHaIN3;

. CO3/1aBaTh KapThl,

. CO3/1aBaTh MPOCTEUIIIHE reorpaduIecKie KapThl Pa3InIHOT0COACPIKAHNS;

. MOJIETUPOBATH reorpaduuecknue 0ObEKThI U SBICHUS;

. IPUBOANUTH MPUMEPHI MPAKTUIECKOTO UCIOIB30BaHUATEOrpahUIeCKIX 3HAHUMI

B PA3JIMYHBIX obnacTax JCATCIIbHOCTH.

CucreMa OlleHKH JOCTHKEHUS IJIAHUPYEMBIX Pe3yJIbTATOB OCBOCHUS OCHOBHOM
o0pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOT000111er0 00pa3oBaHusi

Buabl koHTpOJISI:
. MIPOMEXKYTOYHBIN KOHTPOJIb, IPOBOAMMBIN BO BPEMS 3aHATUH;

. WUTOTOBBIM KOHTPOJIb, TPOBOJUMBIN MOCIIE 3aBEPIICHUS BCElydeOHON MPOrpaMMBbl.

®opMbI NPOBEPKH Pe3yIbTATOB:

. HaOJIF0/ICHUE 332 00YYAIOIIMMUCS B ITPOIecce paboThI;

. UTPHI;

. WH/IMBH/IyaJbHbIC U KOJUICKTUBHBIC TBOPUECKHE PabOTHI;
. Oecenbl ¢ 00YHAOIIMMHUCS U UX POJAUTEIISIMU.

(I)Oprl nmoaABEACHUA UTOI'OB:

. BBITIOJTHEHUE TIPAKTUYECKUX PAbOT;
. TECTBHI;
J AHKCTHI;

° 3alirTa IpocKTa.



HroroBas aTrecTaiiys oOy4aromyuxcsi MPOBOJAUTCS MO Pe3yIbTaTaM MOATOTOBKHU U 3aIUTHI
MPOCKTA.

JInst oLleHWBaHMS JIESITEIBHOCTH OOYUYaIOUIUXCSl HMCIOJIb3YIOTCA MHCTPYMEHTHI CaMoO- U
B3aMMOOIICHKH.

[Tpumepnbie porpamMmsbl yaeOHbIX TipeameToB, KypcoB (Y TIL, raekak npumep nmpomnucaHo
«Keiic 1 — 10 gacoBy, mocie KpaTkoe OMucaHue, 4To 3TO 3a KW, OMUCAaHUE IT0YaCOBOE BHIHOCUM
YK€ B CAMKENC).

TemaTnyeckoe MIaHUPOBAHHUE.

KoaunuecTBO 4acoB Dopmbl
/1 Paznesnnl nporpaMmmbl y4eOHOro Kypca arrecTanmu/
KOHTPOJISA

BCero | Teopusi |[IPAKTHKA

Oobpa3oBaTesibHasA 4ACTh

3HakoMcTBO. TexHuka 6€30MacHOCTH.
Bronnoe3zaustue («MeHsst MUDPY).

BBenenne B reonHpopMaImoHHbIE becena
rexHosnoruu.Keiic 1: JlemMoHCTpAll
«CoBpemenHbIe KapThl, win Kak onucars HAPCILICHH

3emito?y». Kelic 3HaKOMHUT 00y4JaroIuXcsl ¢ Kenca
Pa3HOBHIHOCTSIMU JaHHBIX. Pemas 3amaqy
Kelica,00yJaronIrecs MpOXoIsT CIeIyIOIIHe
TEMAaTUKH: KapThl 1 OCHOBBI UX
(hopMUpOBaHUS; U3YIECHHUE YCIOBHBIX
3HAKOB M MPUHIIUIIOB UX OTOOpaKECHUS HA
KapTe; CUCTEMBI KOOPIUHAT U IPOCKITUI
KAapT,UX OCHOBHBIE XapaKTEPUCTUKU U
BO3MOKHOCTH TIPUMEHEHUS; MacITal u Jp.
BCIIOMOTATEIbHBIC
WHCTPYMEHTHI (DOPMHUPOBAHUS KAPTHI.
Keiic 2: «['7106aIbHOE MO3MIMOHUPOBAHKE, becena
“Haiiguce0s Ha 3eMHOM LIape”». JlemoHcTpal
HecmoTpss Ha TO, 4YTO HaBUTATOPHI H MsIpereHUs
CIIOPTUBHBIE TPEKEPHI CTAJIN HEOThEMJIIEMOM Kelica
JAaCThIO HAIleH >KU3HHU, MaJlo KTO 3HaeT 4 2
npuHIMO ux pabotel. [lpoiias  keiic,
obyuatormecs y3Hatot rpo ' JIOHACC/GPS
— TIPUHITUIIBI paboThl,  HCTOPHIO,
COBPEMEHHBIE  CUCTEMBI,  NPUMEHEHHUE.
[Ipumenenre  norrepoB.  Busyammzarus
TEKCTOBBIXIAHHBIX HA KapTe.
Co3znanue KapThl HHTEHCUBHOCTH.




®dororpaduu 1 MaHOPaMBI. 9 5 4 becena

Pa3jien, OCBAIEHHbINA HCTOPHU U JlemoHCTpaIl
MPUHIIUIIAM cOo37aHus GoTorpaduu. HAPCIICHIA
OGyuaromuecs MO3HAKOMSATCS C TEXHUKOI Kenca
co3nanust pororpauu, MO3HAKOMSTCS C
BO3MOXKHOCTSIMU ITpUMEHeHus poTorpaduu
KAaK CpEJICTBA CO3/IaHUsI Yero-inoo.

OcHoBBI  a3podoTochéMku. Ilpumenenne| 29 15 14 becena
OCCIUIIOTHBIX ~ aBUAIMOHHBIX CHCTEM B JlemoHcTpall
aspodorochémke. Ketic 3.1: «/lns gyero Ha Wl pelIeHus
cCaMOM  JIeJie HYXEH OeCIUIIOTHBIN Kerca
NIeTaTeNbHBIN anmapaT?y.

OOBEMHBIN  KEWC, KOTOPBIM TMO3BOJIHT]
oOyuaromumces OCBOUTH MOJIHYIO
TEXHOJIOTUYECKYIO LIEMIOYKY, UCTIOIb3YEMYIO
KOMMEPYECKUMH KOMITAHUSIMH. Y CTPOKCTBO|
1 TpuHIUIBEL (GyHKIMOHUpoBaHus BILIA,

OCHOBBI(DOTO- U BUIEOCHEMKHU U MTPUHITUIIOB
nepenaun nHpopmanuu ¢ BITJIA, o6padoTka
nagHbIx ¢ BITJIA.

Keiic 3.2: «M3MeHeHME CPebl BOKPYT 10 S S becena
mkosel». [Iponomkenue kerica 3.1. JlemMoHCTpAll
OO6yuaroniuecs, iMesi BCBOEM 15 PCLLICHI
pacnopsKeHUH JIEKTPOHHYI0 3D-Moennb Kenca
[IIKOJIBI, TIPOJIOJKAIOT BHOCUTH U3MEHEHUS B
MIPOAYKT C LIEJIbI0 OJaroycTpoicTBa paiioHa.

OOyuatomuecs MpoJOHKAIOT
COBEpLICHCTBOBATh

CBOM HaBbIK 3D-MonenupoBanus,
3aBEPIIASTIPOEKT.

[ToaroroBka 3amMTHl MPOEKTA. ) becena

3anura npoeKToB. 2 /lemoHCTpAaIL

WSl peLleHUs]
KEHCOB

3akmounTenbHoe 3aHsaTue. [lonsenenue 2 2 0
MTOTOBPAOOTHI.

Utoro 70 39 31

Oo01ue moJIoKeHus

HporpaMMa <<FeOI/IH(l)OpMaHI/IOHHI)Ie TCXHOJIOI'UHN», ABJISAACH HCO6XO,Z[I/IMI>IM KOMIIOHCHTOM

obmiero oOpa3zoBaHMsl BCeX OOYYaIOIIMXCS, MPEIOCTABISET UM BO3MOXKHOCTH INMPHUMEHSATh Ha
IPaKTUKe 3HAaHUSA OCHOB Hayk. [Iporpamma sBisieTcst (pakTHUECKU €MHCTBEHHBIM IIKOJIbHBIM
y4eOHBIM KypCOM, OTPa)KalOUIMM B CBOEM COAEpKaHMM OOIIME MPUHLUIBI Ipeodpasyromien
NeSTEIIbHOCTUYENIOBEKA U BCE ACTIEKThl MaTeEpUaabHON KyabTyphl. Kypc HampaBiieH Ha oBiiaJieHue
00y4aronMMHCs HaBbIKaMH KOHKPETHOM MpeIMeTHO- mpeodpa3yromeil AeaTeIbHOCTH, CO3/1aHne
HOBBIX LIEHHOCTEH, YTO, HECOMHEHHO, COOTBETCTBYET IMOTPEOHOCTSIM pa3BUTHs oOmiecTBa. B



pamkax «TexHOJIOruM» TPOUCXOAUT 3HAKOMCTBO C MHPOM Mpodeccuii U OpHUeHTAIHs
oOydaromuxcsi Ha paboTy B pa3MyHBIX cdepax OOIIEeCTBEHHOI0 MPOU3BOJCTBA. TeM caMbiM
o0ecreuynBaeTcsl MPEEeMCTBEHHOCTh Mepexoia 00ydJaronmxcss OT 00mero KnpopecCHoHaAIbHOMY
00pa30BaHUIO U TPYJOBOM ACATEILHOCTH.

[Iporpamma mpeamera «TexHosorus» obOecreunBaeT (popmMuUpoBaHHE y O00YYaIOIIUXCS
TEXHOJOTHYECKOT0 MbIIUIeHUs. CXeMa TeXHOJIOTMYECKOr0 MBIIUICHHS (MOTPEOHOCTh — IEb —
Croco0 — pe3ynbTar) MO3BOJISIET HauOoJiee OPraHUYHO pelaTh 3a7a4d YCTAHOBIICHUS CBS3EH
MEXJy 00pa30BaTelIbHBIM U KU3HEHHBIM IPOCTPAHCTBOM, 0Opa3oBaTEIbHBIMU pE3yJIbTaTaMH,
MOJYYCHHBIMU TPU HM3YYCHHH pPa3IMYHBIX IPEIMETHBIX oOjacTed, a Takke COOCTBEHHBIMH
00pa3oBaTEIbHBIMU ~ pe3yJbTaTaMH  (3HAHUSIMHM, YMEHHUSMH, YHHUBEPCAIbHBIMU Y4€OHBIMU
JEUCTBUSMU U T. J1.) U )KU3HEHHBIMHU 331auaMu. Kpome Toro, cxema TEXHOJIOrHYECKOr0 MBIIIIJIEHUS
MO3BOJISIET BBOJAUTH B 00pa30BaTENIbHBIM TPOLECC CHUTYallMd, JNAOIIUE OIBIT MPUHITHS
parMaTHYHBIX PEHICHUH HA OCHOBE COOCTBEHHBIX 00pa30BATENbHBIX PE3yJIbTaTOB, HAUMHAS OT
pelieHusi OBITOBBIX BOINPOCOB M 3aKaHUYMBAs PELIEHWEM O HAIpaBICHUSIX IPOJIOJKEHUS
o0Opa3oBaHusl, NMOCTPOCHUEM KapbEPHBIX M KU3HEHHBIX IUIaHOB. TakuM oOpa3om, mporpaMmma

«["eoundopmaTtuka» mno3Boissier cHOpMHUpPOBATH y OOYHAIOMIMXCS PECYPC MPaKTUUECKUX
YMEHUI U OmbITa, HEOOXOAUMBIX ISl Pa3yMHOM OpraHM3aluu COOCTBEHHOW >KM3HHU; CO3/aET
YCJIOBUS JUIsSl pa3BUTHSI MHUIIUATUBHOCTH, U300pETATEIbHOCTH, TMOKOCTH MBILIUICHHUS.

VY4eOHO-BOCTIUTATENHHBIN MPOLIECC HAMpaBiIeH HAa (OPMHUPOBAHHUE W PA3ZBUTHE PA3ITUIHBIX
CTOPOH OOy4alolMXCs, CBA3AHHBIX C peanu3alued Kak MX COOCTBEHHBIX HHTEPECOB, TaK U
MHTEPECOB OKpyXkaromero wmupa. Ilpy 3ToM ruOKOCTH MporpaMmbl TMO3BOJSIET BOBJIEYD
00y4aroIUXCsl € Pa3IMUHBIMU CHOCOOHOCTAMU. BosbIIoi 00bEM MPOEKTHBIX pabOT MO3BOJISET
y4ecTb MHTEpPEChl U OCOOCHHOCTU JIMYHOCTU KAXKJIOTO OOyYaroulerocs. 3aHsATHS OCHOBaHbI Ha
JUYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJOTHSX OOy4YEHUs, a TakKe€ CHUCTEMHO-IEATEIbHOCTHOM
MeTo/e 00 y4CHHUS.

JlanHasi mporpamma MpeArnojaraeT BapUaTHUBHBIM IMOAXO0J, TaK KakB 3aBUCUMOCTH OT
o0yuaroIerocst MO3BOJIAET YBEJIUYUTh WM YMEHBIINTh 00ObEM TOM UM MHOM TEMBI, B TOM YHUCIIE
U CJI0KHOCTD, aTAK)KE MOPSAJIOK IPOBE/ICHUS 3aHATHA.

OcHoBHOe coaepkaHue Y4YeOHBIX INpPeAMETOB Ha YPOBHEe OCHOBHOIrO 00miero
oOpa3zoBaHus

Ha mporsbkenun kypca mnporpaMmbl 0OyYaroniecss MO3HAKOMSTCS C  pa3IuYHbIMU
reorH()OPMAIIMOHHBIMU CUCTEMAMHU, Y3HAIOT, B KAaKUX 00JACTSAX MPUMEHsIETCS TeOMH(POpMaTHKa,
KaKue 3a7a4i MOXKET pellaTh, a TAKXKE CMOT'YT CaMH IIPUMEHSTH €€ B CBOEH ITOBCEAHEBHOM KU3HM.
OO6yuaroruecs: 6a30BO YCBOST MPUHIUT No3uiinoHupoBanus ¢ nomoinisio 'HCC. Y3HawT, kak
MO>KHO OpPraHM30BaTh COOp CYTHUKOBBIX JAHHBIX, KAK OHU MPEICTABISAIOTCS B TEKCTOBOM BHUJIE
M KaK UX MOXKHO BU3yaJU3MpoBaTh. B paMkax mporpaMmbl BHIOEPYT NMPOEKTHOE HAIpaBIICHUE,
HayJyaTrcs CTaBUThb 3aJjaud, MCCIENOBaTh MPOOJIEMATHKY, IUIAHUPOBATh BEIEHUE IPOEKTa H
IPaMOTHOPACIIPEAEIATH POJIU BHYTPU KOMAH/IBI.

OOydaromuecss CMOTYT TO3HAKOMHUTBCS C HUCTOpHEH MpPHUMEHEHUs OeCHMIOTHBIX
JIETaTEeNbHBIX alllapaToB. Y3HAIOT O COBPEMEHHBIX OECIMIIOTHUKAX, CMOTYT PELIMTh pa3jINuHbIe
3aJ]a4M C UX MOMOIIBIO. Y3HAIOT TaKkKe U 00 OCHOBHOM yCTPOHCTBE COBPEMEHHBIX OECITUIIOTHBIX
cucrteM. OOyyaromiuecs: y3Ha[OT, Kak CO3JaéTcs MOJIETHOE 3ajaHue sl OecnmmioTHUKOB. Kak
IIPOM3BOJATCA 3aIlyCK U JajbHeWmass cbéMKa ¢ nomompbro BAC. A Takke momydaT Takue
pe3ysbTaThl ChbEMKH, KaK OpTOPOTOIUIAH U TPEXMEPHBIE MOJIEIH.

OOyuaroruecss  yriyosiTcs B TEXHOJOTUIO  OOpaOOTKM  TE€OJIaHHBIX  MYTEM
aBTOMATU3UPOBAHHOIO MOJEJIMPOBAHUS OOBEKTOB MeCTHOCTH. (CaMOCTOSITEIbHO CMOTYT
BBINOJIHUTH ChEMKY MECTHOCTH IO TTOJETHOMY 3a1anuto. Co3nanyTt 3D-Monenu.

OO6yyaroniyecsi 03HAKOMSTCSI C Pa3IMYHBIMU YCTPOMCTBAMUIPOTOTUIIUPOBAHMS. Y3HAIOT
oO0111e TPUHLMIIBI paOOThI yCTPOUCTB, C(hepbl X MPUMEHEHHUS U TPOAYKTHI €SI TEIbHOCTH JAHHBIX
ycTpoiictB. OOyuaromiecss HaydaTcsi TOTOBUTh 3D-Monenu njisi medatu ¢ MOMOIIBI0 AKCIopTa
JaHHBIX. JJOMOTHAT MOJeH MO JaHHBIMA3POPOTOCHEMKH C MOMOIIBIO PYYHOTO MOECIUPOBAHUSI.
[IpumensTycTpoiicTBa 11l IPOTOTUIIMPOBAHUS AJIsl IEYaTH 3aaHHUSL.



OO0yyaromuecst U3ydat OCHOBBI B TOAr0TOBKe npe3enTanun. Coznanayt e€. [loarorosstcs k
MPEJICTABJIEHUIO PEATTM30BAHHOIO TpoToTrna. [IpencraBsr ero, 3amuiias mpoeKT.

Cucrema ycJI0BHII peaju3anun 0CHOBHO00111e00pa30BaTeIbHOM MPOrPaMMbl

Onucanue KaJpoBBIX YCIOBUM peanu3aldd OCHOBHOW 0Opa3oBaTeNIbHOM MpOrpaMMbl
OCHOBHOT0 00I11ero 00pa3oBaHus (ONMUCaHNE KOMIIETCHI[MI HACTABHUKA)

HacrtaBuuk mnporpammbsl «I'eonHdopmaTika» paboTaeT Ha CTBIKE CaMbIX AaKTyaJbHBIX
3HAHWM MO HaIpaBJICHUIO T'€ONPOCTPAHCTBEHHBIX TEXHOJIOTHM, a TaKXKe T'€HepUpyeT HOBBIE
MOJAXOJbl U PEIIeHUs, BOIUIONIAs MX B peaibHble MPOeKThl. HacTaBHUK SIBISETCS TPaMOTHBIM
CHEIUAINCTOM B 00JIaCTU T€OMH(DOPMAIIMOHHBIX CUCTEM, CJIETUT 32 HOBOCTSIMU CBOEH OTpaci,
u3ydaer HoBble TexHosioruu. OOnamaeT HaBBIKAMHM IPOCKTHOW JEATEIbHOCTU, BHEApss e&
MPUHIIUIIBI B IIpoliecc 00ydeHHUs.

HacTtaBHuK B paBHOW cTemneHH 00ajlaeT KaK CHCTEMHOCTHbIO MBIILIEHUS, TaK U JIyXOM
TBOpUYECTBa; MOOWJIEH, yMeeT paboTaThb B KOMaH[E, KPUTUYECKU MBICIUTh, aHAIM3UPOBATH U
000011aTh OTBIT, TEHEPUPOBATh HOBOE, YMEET CTaBUTh 3aJ]a4M M peuiaTh UX, a Takke padoTath B
YCIIOBUSIX HEONPENEIEHHOCTH U B PAMKax NPOEKTHOM mapaaurmsl. [loMuMo 3TOro, HaCTaBHUK
o0JagaeT meaaroruaecKon Xapu3Mom.

Keiicbl, BXOAsIIHE B IPOrpaMmy
OcHoBHbIE pa3/iesbl IPOrpaMMbl Y4eOHOI0 Kypca

1. BBenenne B 0CHOBbI reOMH(pOPMAIMOHHBIX CHCTEM H NMPOCTPAHCTBEHHBIX
JAAHHBIX.

OO0yyaronyecsi MO3HAKOMSTCS C PAa3JIMYHBIMH COBPEMEHHBIMHU T€OMH(POPMAIIMOHHBIMU
CUCTEeMaMH. Y3HAIOT, B KaKUX 00JIACTSX MPUMEHSETCS TeomH(OpMaTHKa, KaKkue 3a7a4d MOXKET
pelmiaTh, a TaKKe Kak 00yJaronuecs MOTyT CaMH IPUMEHSTh €€ B CBOEH TTOBCETHEBHOW KU3HHU.

2. Ypox padorsl ¢ 'JTOHACC.

OO6yuaromuecs: 6a30BO YCBOSIT IPUHIIUI TO3uIIMOHUpPOoBanHus ¢ nomomisio ' HCC. Y3Haror,
KaK MO>XHO OpPraHu30BaTh COOp CIIYTHHUKOBBIX JIaHHBIX, KAK OHU MPEJCTABISIOTCS B TEKCTOBOM
BHJIC U KaK UX MOXXHO BU3YaJIM3UPOBATh.

3. Br10op npoekTHOT0 HANPABJIEHUS U pacnpeaeeHue poJieid. Beioop nmpoekTHoro
Harnpasienus. [loctanoBka 3anaun. MccnenoBanue npodiemaruku. [ImanupoBaHue mpoexTa.
Pacnpenenenue ponei.

4. YcTpoiicTBO U NIpUMeHeHne 0eCITUJIOTHUKOB.

O6yuatonuecs: mo3HakomsTcs: ¢ uctopueil npumenenus BAC. Y3HaioT 0 cOBpeMEHHBIX
BAC, xakue 3amaull MOXHO peniaTh C MX TOMOIIbIO. Y3HAIOT TaKK€ OCHOBHOE YCTPOWCTBO
coBpemeHHbIX BAC.

5. OcHOBBI CbEMKH ¢ 0eCTMIIOTHUKOB.

OO6yuaromuecs: y3HaroT, kKak co3znaércs nonétaoe 3ananue st BAC. Kak npousBoastcs
3alycK U AajibHelmas cbémMka ¢ nomoupio BAC. A Takxke Kakue pe3ynbTaTbl MOKHO IMOJTYYUTh U
KaK 3TO cAenaTh (MoaydyeHne opTopoToriaHa U TPEXMEPHON MOIETIH).

6. Yriay0jéHHoe u3yuyeHHe TEXHOJIOTHIT 00paboOTKH reoJJaHHbIX. ABTOMAaTU3UPOBAHHOE
MOJICIMPOBaHKEe 00BEKTOB MECTHOCTH ¢ rmomoripio Agisoft PhotoScan.

7. Coop reoganHHbIX. AIpo(oTOCHEMKA, BBINOJHEHHE CBEMKM MECTHOCTH IO
M0JIETHOMY 32 JaHHIO.

8. O0paboTka u aHanu3 reoganHbix. Coznanue 3D-moneneil.

9. N3yuyenune ycrpoiicTBa A NIPOTOTHNIMPOBaHUs. O3HAaKOMIIEHHE C

yCTpOHCTBAMH MPOTOTUIIHPOBAHUS, IPEAOCTABIEHHBIMU OOyuatonumces. O0yyaroniecs: y3HatoT
OOIIMENPUHIIMIIBI paOOThl YCTPOUCTB, a TAKXKE KOTAa OHU MPUMEHSFOTCS. HUTO € MX TTOMOILBIO
MO’KHO HOJIyYUTb.

10. IloaroroBka JaHHBIX AJIsl yCTPOICTBA NPOTOTHIIHPOBAHUS.



HOIIFOTOBKE[ 3D-M0,Z[CJ'I€I>1, OKCIIOPT AAaHHBIX, ITIOATOTOBKA 3aJIJaHUM IO MIeYaTH.

11.  IIpororunupoBaHmue.
[Mpumenenue ycrpoiictB npototunupoBanus (3D-npunTep).
12.  IlocTpoeHme NPOCTPAHCTBEHHBIX CLICH.

JlonosTHEHNE MO/IETIeH 1O TaHHBIM a3pOPOTOCHEMKH C TIOMOIILIOPYYHOTO MOICTHPOBAHHMS
Y TIOATOTOBKA K MeYaTH Ha YCTPOMCTBAX MPOTOTHITHPOBAHMUS.

13. IloaroToBKka npe3eHTALMIA.

N3yuenue ocHOB B moAroToBKe mpe3enTanun. Co3ganne npeseHTanud. [loaroroska k
MPECTABICHUIO PEaTM30BAHHOTOMIPOTOTHUIIA.

14. 3amuTa NpoeKToB.

[IpencraBnenue peanu30BaHHOTO MPOTOTHUIIA.

Ne Bcero yacoB
/i Pa3znesbl nporpamMMel yueOHOT0 Kypca
1 3nakomcTBO. Texnunka 6e3onacHocTu. BBogHoe3zansaTue 2
(«Mensis Mup»).
2 Beenenne B reounpopmanmnontbie Texnogorum. Keiic 1:
«CoBpemMeHHbIe KapThl, njn Kak
onucatb 3eMuIr0?».
HeobOxonumocTs kapThl B coBpeMeHHOM Mupe. Cdepbl
2.1. | npumeHeHwUsl, TEPCIIEKTUBBI UCIIOJIb30BAHUSKAPT. 2

Bekropubie nannusie Ha kapTax. 3HakomcTBo ¢ Be0-T'UC. IBer
2.2. | xak aTpuOyT KapThl. 3HAKOMCTBO C KapTOrpaduuecKuMH 2
OHJIAH-CEPBHUCAMMU.

Cser uBet. Ponp 1iBeTa Ha KapTe. Kak 3aCTaBUTHIBCT

2.:3. paboraTh Ha ceOs? 1
2.4. | Co3nanue u myOauKanusi COOCTBEHHON KapThl. 2
3 Keiic 2: «I'100anbHoe no3ununonuposanue “Haiinu cedst Ha
3eMHOM 1Iape”».
3.1. | Cuctembl rino0ambHOTO MO3UITHOHUPOBAHHMS. 2
3.2. | IIlpumeHeHue CIyTHUKOB JJIS TO3ULIMOHUPOBAHUSI. 2
4 doTorpadpum u naHopamsbl.
41 Uctopus potorpaduu. dotorpadus kak criocoOu3ydeHus 1
OKpY>KaroIiero Mupa.
42, Xapaktepuctuku portoanmnaparos. [lomydeHnekauecTBEHHOTO 9
(hoTOCHUMKA.
Coznanue chepuueckux nanopam. OCHOBHbBIE MTOHSTHS.
Heo6xonnmoe o6opynoBanue. Texanka chEMKH CHEepUIECKUX
4.3. MaHOpaM Pa3IMYHON anmapatypoit (kamepsl cMapTdoHOoB 0e3 2

IITaTUBOB,

1rdposeie hoToanmaparsl CO MITATUBAMU U T. J1.).
Coznanne chepuueckux nanopam. CHimBKa Mmoxy4eHHbIX
4.4. | dororpaduii. Koppekuus u peTyrbnaHopam. 4




OcHoBbl a3podotochémku. [l pumenenne BAC
(0ecnMJIOTHBIX ABUAIMOHHBIX CHCTEM) B a3p0(oTOCHLEMKE
5 (Keiic 3.1: «/lsis yero Ha camom/ieJie Hy’KeH 0eCIMIOTHbII
JerareJIbHbIN
annapar?y).
5.1. | ®ororpammerpus U €€ BIUIHUE HA COBPEMEHHBIMIMUP. 1
59 CHCEIapI/II/I ChEMKH 00BEKTOB IS TIOCIIETYIOIIETOTIOCTPOCHHSI UX 5
B TPEXMEPHOM BHJIE.
[IpuHuunm  moOCTpoeHUST  TPEXMEPHOTO  M300paKeHUs Ha
53 | KoMIBbIOTEpE. Pabora B dortorpammerpuyeckom [I0 — Agisoft 4
PhotoScan wiu aHamoruaHoOM.
O6paboTKa OTCHATOr0 MaTepuala.
54 becniunotHuk B reonHpopMaTuke. Y CTpOHCTBO HITPUMEHEHHE 9
JpOHa.
5.5. | Texuuueckue ocobernnoctu BITJIA. 2
5.6. | IMunotupoBanue BITJIA. 6
5.7. | Ucnonp3oBaHue OECIMIOTHUKA 1)1 ChEMKUMECTHOCTH. 6
Boznukaromue npobsiemsl npu co3aanuu 3D- moaeneil.
5.8. | CriocoGbl perakTHpoBaHUs TPEXMEPHBIX 3
MOJIEJIEN.
TexHoNMOrnu NpOTOTUITHUPOBAHUS. Y CTPOMCTBA JJISIBOCCO3aHUS
5.9. | TpéxmepHbIX Moseneii. PaGota ¢ 3D- 2
MIPUHTEPOM.
dusnuecKkre 1 XMMUYECKHUE CBOMCTBA TutacTuka s 3D-
5.10. npuHrepa. [lewaTs TpEXMEPHON MOJIEITH IKOJIBI. 1
6 Keiic 3.2: «3MeHeHHe cpeibl BOKPYT MIKOJIbD».
Pa6ota B [10 a5t pydHOTO TPEXMEPHOTO MOJICTIUPOBAHUS —
6.1. 1
SketchUp wim aHamoruaaom.
6.2 DkcnopTupoBaHue TpExMepHbIX QaitnoB.[IpoexTupoBanue -
=" | cOOCTBEHHOMH CIICHBI.
6.3 [Tewats Mogenu Ha 3D-npunTepe. OdopmiieHne TpEXMEPHOI 9
BEILECTBEHHON MOJIEIH.
7 [ToaroroBka 3amuThl IPOEKTA. 3
8 3amuTa mMpoeKTOB. 2
9 3akmountensHoe 3aHsTue. [loaBenenne nroroBpadbotel. [Inaner 9
o 10paboTKe.

Keiic 1. CoBpeMeHHbIe kKapThl, win Kak onucats 3emunio?

Keiic 3HakoMHUT OOydYarOIIMXCs C Pa3HOBUIHOCTSAMU JAaHHBIX. Pemras 3amady keiica,
oOyuaromuecs IpoXoAsaT CIAeAYIOIUe TEMAaTUKHI: KapThl U OCHOBBI UX (DOPMUPOBAHUS; U3YUEHUE
YCIIOBHBIX 3HAKOB M MPHUHIIMIIOB UX OTOOpa)KEHUSI HAa KapTe, CUCTEMbI KOOPJAUHAT U MPOCKIUN
KapT, HMX OCHOBHBIE XapaKTEPUCTUKH U BO3MOXHOCTH IPUMEHEHUS;

BCIIOMOI'aTCJIbHBIC HHCTpYMeHTBI(bOpMI/IPOBaHI/IH KapThI.

Keiic 2. T's100a71bHO€ MO3UIIMOHMPOBAHUE
«Haiiau ce0s1 Ha 3eMHOM LIApe».

Macmrab u ap.




HecMmotps Ha TO, 4TO HAaBUTaTOPHI U CIIOPTUBHBIE TPEKEPHI CTAIN HEOTHEMIIEMOM YaCThIO
HaIlIel KU3HMU, MAJIO KTO 3HAeT MPUHIHN UX paboThl. [Ipoiias keiic, oOydaronuecs: y3HaIOT PO
['JIOHACC/ GPS

— MPUHIUIBI paboThl, UCTOPHUIO, COBPEMEHHBIE CUCTeMbI, mpuMmeHeHue. [IpumeneHue
jorrepoB. Busyanusanus TeKCTOBBIX JaHHbBIX Ha KapTe. Co3qaHue KapThl UHTEHCUBHOCTH.

Keiic 3.1. Aspodorocbémra. «/lass 4yero Ha camMoM jejie HYy:KeH OeCHUIOTHBINI
JieTaTeJIbHBIN annapar?».

OOBbEMHBIN KEHC, KOTOPBIM MO3BOIUT 00YyYAIOIIUMCSI OCBOUTDH MOJHYIO TEXHOJIOTUYECKYIO
LEMOYKY, HCIOJb3YEMYI0 KOMMEPYECKMMHU KOMIAHMSIMH. YCTPOMCTBO M  MPUHLIMIIBI
¢byuxkuumonupoBanus BIIJIA, OcHoBbl GOTO- M BUACOCHEMKM M TNPUHLHUIIOB Neperayu
nndopmanuu ¢ BITJIA, o6pabotka nanusix ¢ BITJIA.

Keiic 3.2. U3MeHeHue cpebl BOKPYT HIKOJbI.

[Tpomomxkenue keiica 3.1. OOy4arommecs, UMes B CBOEMPACTIOPSHKEHUH AJIEKTpoHHYI0 3D-
MOJIeNIb IIKOJIbI, MPOAOKAIOT BHOCUTh U3MEHEHUS B IIPOJIYKT C LEJIBIO OJaroyCcTpoiCcTBa paiioHa.
OOyuaromuecs: IpoI0JKAaIOT COBEPLICHCTBOBATh CBOM HaBbIK 3D- MonenupoBaHMs, 3aBepluas
MIPOEKT.

MarepHuanbHO-TeXHUYECKHE YCJIOBHS peaM3alii OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpaMMbl.

Cnncok o6opynoBanus Komnbsrorepusbiii kiaace UKT

. MOV (nipunTep, ckanep, konup) MunumasnbHbie: popmat A4, na3epHbiid, u/0, 1 .
. HoyrOyk HacTaBHUKA C MpeyCTaHOBJIECHHOW ONEPAllMOHHON CUCTEMON, O()UCHBIM
MPOTPaAaMMHBIM 00eCTIeYeHNEM IMTPOU3BOIUTENBHOCTE Tporeccopa (mo tecty PassMark — CPU

BenchMark http://www.cpubenchmark.net/): ne menee 2000 enmuui; 00BEM OINEPaTHBHOM
namsTH: He MeHee 4 ['0; 00béM Hakonutens SSD/eMMC: ne menee 128 1'6; I10 ayis npocmotpan
pPENaKTUPOBAaHUSI  TEKCTOBBIX  JOKYMEHTOB, OJJICKTPOHHBIX TaONMIl W Mpe3CHTAUH
pacnpoctpanéuusix (opmaros (.odt,

txt, .rtf, .doc,
.docx, .ods, .xls, .xIsx, .odp, .ppt, .pptx)., 1 wrT.
] HoytOyk ¢ mpenycTaHOBIECHHOW  OMEpPAallMOHHOW  CHUCTEMOM,  O(HCHBIM

nporpaMMHbIM oOecriedenreM . HoyrOyk: ve Huxke Intel Pentium N (wnm Intel Celeron N), He Hibke
1600 MI'u, 19201080, 4Gb RAM, 128Gb SSD; npou3BoAUTEIbHOCTh MPOIIECCOpa: HE MEHEE
2000 enuuui; [1O mis mpocMOTpa U peJaKTUPOBAHUS TEKCTOBBIX JOKYMEHTOB, JIEKTPOHHBIX
TaOJIMIl U MPE3CHTAIMi pacnpocTpanéHHbIX (GopmartoB (.0dt,

Jtxt, .rtf, .doc, .docx, .ods, .xls, .xlIsx, .odp, .ppt, .pptx)., 10 mr.

. WnTepaktuBHbIi KomIuieke. KonmnuecTBo o1HOBpeMeHHBIX KacaHuii— He menee 20.,
I wr.

YPpOK TeXHOJI0THH

AnnutuBHOE 000pYAOBaHHE

. 3D-o6opynoBanue (3D-npunTtep). Munumanbhbie: Tun npuatepa: FDM; maTepuan:
PLA,; pabouwnii cTton: ¢ momorpeBom; padouas oomacts (XYZ): or 180x180x180 Mm; ckopocTh
nmeyatu: He MeHee 150 MM/cekx; MUHHUMaJIbHAS TOJIIMHA cJlosi: He Oosee 15 MkwM; hopmat ¢aitio
(ocuoBubIe):STL, OBJ; 3akpbIThIil KOpIyc: HATMYKE., | IIT.

. [Tnactux qst 3D-npunTepa. Tonmuba miactukoBoi Hutu: 1,75mm; matepuain: PLA,
Bec Karymku: He meree 750 rp., 15 mrT.

o [IO pgna 3D-monenupoBanusa. OoOnaunbii  unctpyment CAIIP/  ACVII,
OXBATBIBAIOIIUH BECh MPOIIECC PAOOTHI C U3ACIUSIMH —OT MMPOCKTUPOBAHUS JIO U3TOTOBJICHUS.

JlononHuTenbHOE 000PYI0BaHUE


http://www.cpubenchmark.net/)

. [lnem BupryanmpHOM peanbHocTH OOmee pazpemenne He wMeHee 2160x1200
(1080%x1200 s xaxmaoro raasa), yroa od3opa He mMeHee 110; HaMyue KOHTPOJUIEPOB — 2 IT.;

HaJIMYAe BHEUTHUX JATYUKOB — 2 TIT.; pa3beéM ISl MOAKIIOYCHUS HAYITHWUKOB: HAIMYHE;
BCTPOCHHAs Kamepa: Hajuuue. 1 KOMIUIEKT.

o [ratuB st kpemieHuss 0a30BbIX cTaHluil. KOMIIEKT U3 JABYX MITATHUBOB.
COBMECTUMOCTB CO IIIJIEMOM BUPTYaIbHON PEAIIBHOCTH, | KOMIIIEKT.

. Hoytoyk ¢ OC nns VR-mmiema. KonuuecTBo siaep mporieccopa

- He MeHee 4. TakToBast yactora npoiieccopa - He Meree 2500 MI'n. Buneokapra - He HUXe
Nvidia GTX 1060, 6 I'6 Buaeonamsats. O0beM OrepaTUBHOM MaMsATH - He MeHee 8 0. , 1imT.

. MHOTOmN0IB30BaTEIbCKAS CHCTEMa BUPTYAIBHONH PEATbHOCTH C 6-KOOPJIMHATHBIM
OTCJIC)KMBAHUEM TIOJIOKEHUS TI0JIb30BaTeliei,l KOMIUICKT.

TpeboBaHus K cHCTEMe BUPTYaIbHON peaTbHOCTH:

. MoJIZIePKKa MOOMIIbHBIX IIJIEMOB BUPTYAIbHON peaibHOCTH 1o ynpasieHuem OC
Android;

. MOJJICP)KKA YIPABJISIFOIIUX KOHTPOJUIEPOB C BO3MOXKHOCTHIO 6- KOOPIHMHATHOTO
OTCJIC)KUBAHUS MOJIOKCHHUS B TIPOCTPAHCTBE;

. TEXHOJIOTHsI TOJIHOM KommeHcanuu Jjara (anti-latency): wusoOpakeHue g0HKHO

BBIBOAUTHCA JJISI TOUCK, B KOTOPBIX OKAKYTCA JIEBBIN U npaBmﬁ Tj1a3a MmoJIb30BaTCIIA UCPEC3 BPEMHI,
KOTOPOC AOJIKHO HpOfITPI C MOMCHTA Ha4dajia OonpCACICHUA MCCTOITOJIOKCHUS T'J1a3 IMOJIb30BATCIIA
J0 MOMCHTA OKOHYaHUA BbIBOAA I/I306pa)K€HI/I$I.;

. TJIOMIA/Ih OTCIICKUBAHMSI ITOJIB30BaTeNIel — HE MeHee 16 KB. M;

. KOJIMYECTBO MOJIh30BATEIICH — HE MEHEe 3 Yell.

TpeboBaHuUs K CUCTEME OTCIICKUBAHUS TTOJIOKECHUS TIOJIb30BaTeNEH (TPEKUHTA):

. THUI CUCTEMBI OTCJIC)KUBAHHUS: 6-KOOPAMHATHAS CUCTEMAOTCIICKIBAHMS;

. o011rii BeC 0HOTO yCTpoicTBa TpekuHTra — He 6ojee 20 T;

. TEXHOJIOTHS: ONTUKO-MHEPIHAIbHBIA TPEKHHT, aKTHBHBIE MaPKEPHI,
paboTaroniue B uH(YpaKpacHOM JIHana3oHe;

. yroi 0030pa onTu4eckoi cucreMbl — He Menee 230 rpaaycos;

. BpeMsI OTKJIMKA CUCTEMbI TPEKUHTa — He 0oJjiee 2 Mc;

. pa3MeleHne CCHCOPOB: Ha 00BEKTE OTCIICKUBAHNS,

. CEHCOPBI, UCTIOIB3YEMBbIE JIJISI OTCIICKUBAHUS MIJIEMOB BUPTYaJbHOW PEaIbHOCTH U

JUISL  OTCJICKWBAHUS  JIBUKCHUU PYK HOHLSOBaTeHeﬁ, JOJIDKHBI OBITH NICHTUYHBIMHN U
B3aMMO3aMCHICMBIMU,

. pa3MelleHne aKTUBHBIX MapKEePOB: HAMIOJIBHOE;

. BCE KOMIIOHEHTbl CHCTEMbl TPEKHMHIA [OJDKHBI MOHTHUPOBAThCS Ha 1oj, 0e3
HE00XO0IMMOCTH MTOTOJIOYHOT O/HACTEHHOIO MOHTAXKa;

. HaJIMYME CEHCOPOB B COCTaBE €AMHOTO YCTPONCTBA TPEKHHIA: aKCEIepOMETD,
TUPOCKOII, ONTHYECKUM CEHCOP;

. 9acTOTa OTCJICKUBAHUS TIOJ0KESHHUS TIOJIH30BATEIS:

. - akcenepometp: He MmeHee 2000 BEIOOPOK/C;

. - rupockon: He meHee 2000 BbIOOpOK/c;

. - ONITHYECKUH ceHcop: He MeHee 60 BEIOOPOK/c;

. MOTPEUTHOCTh OTCIICKUBAHUS TTOJOXKEHUS TT0JIb30BATENS BIIPOCTPAHCTBE HA
miomann 6 M x 6 M — He 6oiee 10 MMm;

. MUHUMAaJIbHOE KOJIMYECTBO IOJIb30BATENEH, MOAAEPKUBAEMOECUCTEMON

TPEKUHIa, HE MeHee 3 Yell.
TpeboBanus Kk moKa3aTessiM XpaHSHHS, TPAHCTIOPTHPOBKU MHACTPOUKH:

. BpEMSI ITOJTHOTO Pa3BEPTHIBAHUS U HACTPOUKH CUCTEMBI JIJISTIIONIAIH
oTcaekuBaHusg 16 kB. M —He 0osee 90 muH;

. HEOOXOAMMOCTh KaIMOPOBKU B MPOIIECCE IKCILTyaTallid —OTCYTCTBYET;

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

Tpe6OBaHI/I$[ K crioco0am YIipaBJICHUA NUHTCPAKTUBHBIMU MOJCIISIMU:
° MoAaACPpIKKa 6'KOOpIII/IHaTHOI‘ 0 OTCJIC’)KUBAHMUS MTOJIOKCHUA YIIPABJIATOIIINX



YCTPOWCTB B IPOCTPAHCTBE.

TpeboBanus kK mporpaMMHOMY 00€CIICUEHHIO:

. MOJIJIEPIKKA CHCTEMO# TpekuHra oneparnronubix cucrtem: Windows, Android;

. NPEJAOCTaBIICHHE HEOTPAHWYCHHOW 10 BPEMEHH  HCIIOJB30BaHHUSA IPOCTOU
(HEUCKITIOUUTEIIHHOM) JTMIIEH3UU Ha KOMMEPYECKOe HCIIOb30BaHNE MPOTPaMMHOT0 00eCTICYeHHS
cucteMbl TpekuHra Ha ouH nuteM ¢ OC Android (GeccpouHnast JTUICH3M)

— 3 .

OO6mue TpeboBaHuUs:

. HaJIM4Me MOOHMJIBHBIX MIJIEMOB BUPTYyaibHOU peanbHocTn Oculus Go wmm ananor —
3 mrT.;

. HaJIM4Me KOMIUIEKTa IPOBOAOB U 3apsAAHBIX YCTPOUCTB s OecriepeOoiiHON paboThI.

. ®ororpammerpuueckoe [10. TIO ans oO6paboTKM M300paXk€eHUM U OMpeeICHUS
(dopMBbI, pa3MepoB, MOJIOKEHHS M HHBIX XapaKTePUCTUK OOBEKTOB Ha IJIOCKOCTH WIHA B
NpPOCTPaHCTBE. , | mT.

. KBampoxontep Mavic Air. KommakTHblii  KBaJpokonmTep ¢ TPEXOCEBBIM
crabunuzaropom, kamepoii 4K, MakCHMalIbHOHN TabHOCTBIO TIepeIaun He MeHee 6 kM., 1 1miT.

. Ksanpokonrep DJI Tello. KBagpoxontep ¢ kamepoii, Bec He 6onee 100 r B cOope ¢
OpOTEIepOM M KaMepoH; ONTHYECKUH [aTYUK ONpeNeNeHUs] TO3WIMH — HAJIWYHE;
BO3MOXKHOCTB YIaJIEHHOTO IPOrPaMMHUPOBAHUS — HaJM4HE., 3 IIT.

Mennaszona

. doroanmapar ¢ 00bekTHBOM. KonmnuecTBo 2 PeKTUBHBIXTTUKCENICH — HE
Mmenee 20 muH., 1 mT.

. Buneokamepa. [Tnanmier (11 odecrieueHust COBMECTUMOCTH ¢ 112.3.6) ¢
MPUMEPHBIMU XapaKTEPUCTUKAMMU:

. auaroHainb/paspenienue: He MmeHee 2048x1536 nukcenei;

. JTUaroHaib dKpaHa: He MeHee 9.7,

. BcTpoeHHast mamste (ROM): e menee 32 I'B;

. pazpemienue GoTokaMmepsl: He MeHee 8 M,

. Bec: He Oonee 510 1;

. BbIcOTa: HE Oosee 250 MM. , 1 mmT.

. Kapra namstu 11 poroanmnapara/Bugeokamepsl. O0bEMIaMaTu — He MeHee 64
I'6, ximacc ve ke 10., 2 mr.

. [ItaTtuB. MakcumanbsHas Harpy3ka: He 0oJiee S Kr;MakCUMallbHasl BHICOTA

chréMmku: He MeHee 148 cm, 1 mT.

NupopMamoHHO-METOIUYECKUE YCIIOBHS peaqu3allid OCHOBHOH 00pa3oBaTeIbHOI
pOrpaMMBbl OCHOBHOTO 00IIero 00pa3oBaHMsA(CITUCOK BHEITHUX METO/I. MaTepPHajoB) (CCHIIKU HA
JOTI. MaTepHAaIIbI

— MPOIHCHIBAEM B Keiicax).
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