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I. HosgcHuTeEALHASA 3aIIUCKA

AKTYalbHOCTB: CEro/Hi TI'eOMH(POPMALMOHHBIE TEXHOJIOTUU CTAIM HEOTHEMJIEMOM YacThiO
Hamed O KU3HM, JI000M COBpPEMEHHBIH UYEJIOBEK II0JIb3YeTCs HAaBUTALMOHHBIMHU CEPBHCAMH,
HNPUIOKEHUSAMHU JUII MOHUTOPHUHIA OOIIECTBEHHOTO TPAHCIOPTa M MHOTMMHU JIPYTMMH CEpBHCaMH,
CBSI3aHHBIMH C KapTaMH. DTH TEXHOJOTHH UCIOJB3YIOTCS B COBEPILIEHHO PA3JIMYHBIX chepax, HaunHas
OT pearupoBaHMs TIIPU YPE3BBIYAWHBIX CHUTyallMsAX W 3aKaHuuBas MapkeTtuHrom. Kypce
«["eonH(pOpMaLIMOHHBIE TEXHOJIOTHHM» MO3BOJSET CHOPMHUPOBATH Y 00YUAIOIIUXCSl YCTOHYMBYIO CBSI3b
MEXIy HHGOPMALMOHHBIM M  TEXHOJOIMYECKHMM HANpaBJIECHUSMM Ha OCHOBE pEaJIbHBIX
IPOCTPAHCTBEHHBIX JAHHBIX, TAKMX KaK a’dpoPoTOoChEMKA, KOCMUYECKas CbEMKA, BEKTOPHBIE KapThl U
Ap. OTO MO3BOJUT OOy4YarOUIMMCS IOJYYUTh 3HAHUSA IO HCIOJIb30BAHUIO TI'€OMH(POPMALMOHHBIX
MHCTPYMEHTOB M IPOCTPAHCTBEHHBIX NaHHBIX I IOHMMAaHHA M M3YyYEHUS OCHOB YCTPOHCTBa
OKpY’KaIOIIEro MUpa M MPUPOIHBIX sABICHUN. OOydwaromumecss cMOTyT pPealu30BbIBaTh KOMAaHIHbIE
IPOEKTHI B Chepe UCCIICAOBAHUS OKPYKAIOIIET0 MHUpa, HA4YaTh MCIOJIb30BaTh B MIOBCEIHEBHOW KU3HU
HaBUTAL[MOHHBIE CEPBUCHI, KOCMUYECKME CHUMKH, 3JEKTPOHHbIC KapThl, COOMpaTh JaHHBbIE OO0
00BEKTaX HAa MECTHOCTH, Cc03/1aBaTh 3D-00bEKTHl MECTHOCTH (KaK OTACIIbHBIC 37aHUS, TaK U IEJIbIe
ropojia) 1 MHOTO€ JpyToe.

Kaaccudukanus nporpaMmbl: TEXHUYECKAS.

HanpasiieHHoCTH o0pa3oBaTebHOM NPOrpaMMbI: oOpa3zoBaTenbHas nporpaMmma
«["eonH(pOPMAIMOHHBIC TEXHOJIOTHIY SIBISICTCS 001Ie00pa30BaTeILHON MPOTrPaMMON 110 TIPEIMETHON
obnactu «TexHomorus.

DOYHKIHOHAJIbHOE NPeIHA3HAYEHHE TPOrPAMMBI: IPOCKTHAS.

®opma OpraHu3alnuu: rpynmnoBas.

AKTYaJIbHOCTb U OTJINYHMTEIbHbIE 0COOCHHOCTH MPOTrPaMMBbI
HoBuszHa mnporpamMmbl 3aKkirodaeTcsi B CO3[JaHUM YHUKalIbHOW 0Opa3oBaTeIbHOM  Cpelibl,
dbopMupyroleil TpoeKTHOEe MbIIUIeHHE 00ydaromuxcs 3a CYET TPAHCIALMU MPOEKTHOTO Criocoda
JIESATETLHOCTH B PAMKaX PEIIEHUs KOHKPETHBIX MPOOJIEMHBIX CUTYAIIH.
AKTyalnbHOCTh MpOTpamMMbl OOyCJOBIEHA TeM, uTO paboTa Haj 3aJadyaMH B paMKaxX MPOEKTHOM
JeATeTbHOCTH (OPMHUPYET HOBBIM TUIl OTHOIICHHS] B PaMKax CHUCTEMBI «IIPUPOJa — OOIIECTBO —
YEeNIOBEK — TEXHOJOTHH», OMPENENSIONNA 0053aTeIbHOCTh JKOJOTUYECKOH HOPMHUPOBKHU TMpHU
OpraHu3anuu Jio00i NeATeIbHOCTH, YTO SIBJISETCS MEPBbIM IIaroM K (POPMHUPOBAHUIO «ITOKOJICHUS
Pa3BUTHUSY, SABISIONIETOCS TPEHIOM Pa3BUTHS COBPEMEHHOTO O0IIeCTBa.
[Iporpamma mnpenmnosnaraetr (GopMUpOBaHWE Yy OOYYAIOMIMXCS TPEACTABICHHN O TEHIEHIUAX B
pa3BUTHUU TeXHUYEeCcKoi cepbl. HOBBIN TEXHO-MPOMBIIICHHBIH YKl HE MOXET OBITh IMOJIOKEH B
dopmar oOImiecTBa pa3BUTUA TOJHBKO HAa OCHOBAHMM HOBHU3HBI (DH3WYECKUX MPHUHIIUIIOB, HOBBIX
TEXHUYECKUX PEIICHUM M KIACTEPHBIX CXE€M B3aMMOJEHCTBUS HAa MOCTUHIYCTPUAIBHOM JTame
pa3BUTHS COIIMYMa, a MJes pPa3BUTUS OOIIECTBA HEMPENOKHO BKIIOYAET B €e0sl TEHIEHLUIO K
OOpETeHHIO COHAMpPABIEHHOCTH AHTPOIMOTEeHHBIX (AKTOPOB, 3aKOHOB pa3BUTHUS Ouocdepsl u
KYJIbTYPHOTO Pa3BUTHSI.
[legarornyeckasi 1enecOOOpPa3HOCTh 3TOM MPOrpaMMBI 3aKJIIOUAETCS B TOM, YTO OHA SIBISETCS
LEJIOCTHOW U HEMPEPHIBHOM B T€UEHHUE BCETO Mpoliecca 00yUeHHsI U MO3BOISIET 00ydJaromeMycs mar 3a
[IIarOM PacKphIBaTh B ceOe TBOPUECKHE BO3MOKHOCTH M CAMOPEATN30BBIBATHCSI B COBPEMEHHOM MUDE.
B nponecce nzyuenust okpyxaromiero Mupa oOydaromuecs moiaydar JOMOJIHUTEIbHOE 00pa3oBaHue B
o0nacti UH(QOPMATHKH, Teorpapuu, MaTeMaTHKU U (PU3UKH.
OTnuuuTeNbHON OCOOEHHOCTHIO JaHHON MpPOrpamMMbl OT YK€ CYIIECTBYIOIIMX 00pa3zoBaTeNIbHBIX
mporpaMM SIBJsIeTCsl €€ HAmpaBICHHOCTh HA Pa3BUTHE OOYYAIOMIMXCS B MPOEKTHOW AESITEThHOCTH
coBpeMeHHbIMU MeTtonukamMu TPU3 m SCRUM ¢ mnOMOLIBIO COBPEMEHHBIX TEXHOJOTHH U
000pyIOBaHUS.

Bo3spact o0yuyaromuxcsi: o0yyaromuecs 7 K1accos.
Cpokmu peajM3auuu NporpaMmmbl: 68 4acos.



Hamosnsiemocts rpynmn: 15 yenosexk.
PesxuM 3auaTHi: 10 2 aKaIeMUYECKUX Yaca B HENEIIO.

DopMbl 3aHATHIA:
- paboTa HaJl pelIeHUEM KEHCOB;
- 1a00PaTOPHO-TIPAKTUYECKUE PAOOTHI;
- JICKIUU;
- MacTep-KJIacChl;
- 3aHATUA-COPCBHOBAHUS,
- BKCKYPCHH;
- IPOCKTHBIE CECCUU.

MeTtoabl, HCIIOJIb3yeMble HA 3AHATHAX:

— npakTHieckue (yrnpaxHeHUs, 3a]1a4n);

— cloBecHBIE (pacckas, Oecea, MHCTPYKTaX, YTEHHE CIIPABOYHON JIUTEPaATypPhl);
— HarJsiAHbIC (JIEeMOHCTpAIUS MYJIbTUMEIUUHBIX IPe3eHTalui, poTorpadun);

- npo0OsieMHble (METOBI MPOOJIEMHOr0 M3JI0KEHHUs1) — 00ydaromuMcsl 1aéTcsl 4acTh FOTOBOTO
3HAHUS;

- OBPUCTUYCCKUC (‘IaCTI/I‘IHO-HOI/ICKOBHe) — O6y‘IaIOH_II/IMC$I IpeaoCTaBIIACTCA OoubIIas
BO3MO>XXHOCTB BLI60pa BAapUAHTOB;

- HCCJICIOBATEIILCKAE — OOYYAOIINECs: CAMH OTKPBIBAIOT U UCCIICIYIOT 3HAHMUS;

- WTIOCTPaTUBHO-00bSICHUTEILHBIE;

— PENpPOAYKTUBHEIE;

- KOHKPETHbIE U aOCTpaKkTHBIC, CUHTE3 W aHalli3, CpaBHEHHUE, 0000IIeHNe, a0CTparupoBaHue,
KJ1accuuKanmsi, CHCTeMaTH3aIus, T. €. METObI KaK MBICIIUTEIIbHBIC OTICPAIIHH;

— WHAYKTHUBHBIE, IEYKTUBHbIC.

1.1.1. [lenu u 3amaum peanu3anii OCHOBHOW 00pa3oBaTEeNbHOM MPOTrpaMMbI OCHOBHOTO
o01ero oopa3oBaHus

Heab: BoBiedeHne OOy4aroOIIMXCs B INPOEKTHYIO  JESATEIbHOCTb, pa3pabOTKa  Hay4dHO-
MCCJIEIOBATEIBCKUX U HHKEHEPHBIX ITPOEKTOB.

3apaum:

obyuarnowue:.

. npuoOpeTeHue u yriayoneHne 3HaHU OCHOB TPOEKTUPOBAHUS U YIIPABICHHSI IPOCKTaMH,

. 03HAKOMJICHHE C METOJaMH U TTpHéMaMu cOOpa U aHaM3a HH(pOpMaIvw;

. oOydeHHe TPOBEACHHUIO HCCIENOBAHUM, MpE3eHTAlM W MEXIPEIMETHON MO3UIIMOHHON
KOMMYyHHKAIIWH,

. oOydeHune paboTe Ha CIEIHATU3UPOBAHHOM 000PY/IOBAaHUH U B MMPOTPAMMHBIX CpeJiax;

. 3HAKOMCTBO C XapJA-KOMIETCHIHSIMH (T€OMH(POPMAIIMOHHBIMHE), MO3BOJISIFOIIUMH MPUMEHSTh

TCOPCTUUCCKHUE 3HAHHNA Ha IMMPAKTUKE B COOTBETCTBUU C COBPEMCHHBIM YPOBHEM Pa3BUTHUSA TEXHOJIOTHIA.
passusarounjue:.

. (bopMHpOBaHUE UHTEPECA K OCHOBAM M300peTaTeIbCKON AEATENbHOCTH;

. pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH M KPEaTUBHOTO MBIIIUICHUS;

. npuoOpereHue ombiTa ucnoib3oBaHuss TPU3 mpu ¢opmupoBanum coOCTBEHHBIX HIEH U
peLIeHu;

. dbopMupOBaHUE MOHUMAaHMS MPSMOM M OOpaTHOM CBSI3UM MPOEKTa U Cpellbl €ro peanusalui,
3aJI0’)KEHNE OCHOB COLIMAJIbHON U 3KOJIOTUYECKON OTBETCTBEHHOCTH;

. pa3BUTHE T€ONPOCTPAHCTBEHHOTO MBIIIIJICHHUS;



. pa3BUTHE COPT-KOMIETCHLUH, HEOOXOIUMBIX JJIsl YCIEIIHOM paboThl BHE 3aBUCHMOCTH OT
BBIOpPAaHHOM TTpOdecCcum.

gocnumamenvHule.

. dbopMupOBaHKE TPOESKTHOTO MUPOBO33PEHUS U TBOPUYECKOTO MBIIIICHUS;

. (opMHpOBaHHE MUPOBO33PEHHS 110 KOMIUIEKCHOM OIIEHKE OKPYKAIOIIET0 MUPa, HAIIPaBICHHON
Ha ero MO3UTUBHOE U3MEHEHHE;

. BOCIIUTaHHE COOCTBEHHOW MO3MIMU 1O OTHOUICHHUIO K AEATEIBHOCTH M YMEHHE CONOCTABIIATH
e€ ¢ IpYrMMH MO3ULUSAMHU B KOHCTPYKTUBHOM JIMAJIOTE;

. BOCIIMTAHUE KYJIbTYpPbl padOThI B KOMaH/IE.

1.1.2.  IlpuHUOMIIBI ¥ TIOAXOABI K (POPMHUPOBAHUIO 00Pa30BATEIBHON MPOrPaMMBI OCHOBHOTO

obmero oopa3oBaHus
IIporpamma peanusyercs:
- B HENpPEpbIBHO-00PAa30BaTEIbHOW AEATEIbHOCTH, COBMECTHOM IESATEIbHOCTH, OCYLIECTBISEMON B
X0JIe PeKMMHBIX MOMEHTOB, I/Ie OOYHYaIOUIMICS OCBaMBAET, 3aKPEIUIIET M anpoOUpyeT MOIydeHHbIS
YMEHUS,
- B CAMOCTOSITEIIbHOM JeSITeIbHOCTH 00YUYaIOMINUXCsI, T/I€ 00YUYArOIIUIACI MOKET BBIOPATh IEATEIbHOCTh
[I0 HHTEpecaM, B3aUMOJAEHCTBOBAaTb CO CBEPCTHHKAMM HA PpAaBHOIPABHBIX IO3ULUAX, DPELIATh
po0JIEMHBIE CUTYALIUU U Ap.;
- BO B3aUMOJCHCTBUHU C CEMbSIMU JIETEN.
[TporpaMMa MOKeT KOPPEKTUPOBATHCS B CBA3U C U3MEHEHUSIMHU:
- HOPMaTHUBHO-TIPABOBOM 0a3bl JOIIKOIBHOTO 0Opa30BaHUS;
- BUJIOBOM CTPYKTYpbI TPYIII;
- 00pa30BaTEJILHOTO 3a1Ipoca POJUTENCH.
[Toaxomp! K GOPMHUPOBAHUIO TTIPOTPAMMBI:
- JInunoctHO-OpueHTHpOBaHHBINA. OpraHuzanus o0pa30BaTEIBHOIO Ipolecca ¢ Y4ETOM IJIABHOTO
KpUTepHsi Y3PPEKTUBHOCTH OOYYAIOUIETOCS — €Tr0 JMYHOCTH. MeXaHu3M — CO3JIaHHe YCIOBHH st
pa3sBUTHsL JIMYHOCTM HAa OCHOBE H3Yy4eHHUs crocoOHocTell oOywaromierocsi, €ro HHTEPECOB,
CKJIOHHOCTEH.
- JlearenbHOCTHBIN. OpraHu3anus AesTeIbHOCTH B 0011IeM KOHTEKCTe 00pa30BaTeIbHOrO Mpoliecca.
- llennocTHbIl. Opranuzanys pa3BUTHS U BOCIIUTAaHUS HA OCHOBE OOIEYESIOBEUECKHUX LIEHHOCTEH, a
TaK)K€ ITUUECKUX, HDABCTBEHHBIX U T. 1.
- KomnerentHocTHBIN. DOpMUPOBAHKE TOTOBHOCTH OOYYAIOUIUXCS CAMOCTOSATENHLHO JCHCTBOBATH B
XOJI€ PELICHMS aKTYyaIbHbIX 3a/1a4.
- CucrtemHbli. MeTOA0OJIOTMYECKOE HANpPABIEHWE, B OCHOBE KOTOPOTO JIEKUT PACCMOTPEHUE
00yyYaroIerocs: Kak I[eIOCTHOTO MHOKECTBA 3JIEMEHTOB M3 OTHOLICHUN M Pa3IMUYHBIX CBA3EH MEXITy
HUMH.
- Huanoruueckuil. OpraHuszanus mporuecca ¢ y4€TOM MNPHUHLIMIIA JUAIOra, CyOBEKT-CYOBEKTHBIX
OTHOILICHHUH.
- IlpoGnemusiii. dopMupoBaHHe NPOrpaMMbl C MO3UIHMHA KOMIJIEKCHOTO U MOAYJIBHOTO
IPEJICTaBICHUS €€ CTPYKTYPbI KaK CHCTEMBI TOANPOrpaMM 10 00pa30BaTeIbHBIM 00JACTSIM U IETCKUM
BUJIAM JEATEIbHOCTH, CIIOCOOCTBYIOIUM II€JIEBBIM OPHEHTUPAM Pa3BUTHSI.
- Kynbryponormueckuii. Opranuzanusi mporecca ¢ y4€TOM MOTEHIMala KyJIbTypocOoOOpa3HOro
COJIepKaHuUs JTOIIKOIBHOTO 00pa30BaHuUsI.

1.2. Tlnanupyemble pe3ynbTaThl OCBOCHHS OOYy4YalOUIMMHUCS OCHOBHOM 00pa3oBaTeiabHOU
IporpaMMbl OCHOBHOTO 001miero oOpa3oBaHusi (00s3aTeNbHO MPOBEPUTH pa3OueHue 1o
JTUYIHOCTHBIM, TIPEIMETHBIM H T. 11.)

1.2.1. OOmue moI0KEHU
[Tporpamma gaér oOydYarOIUMCS BO3MOXKHOCTH TIOTPY3UTBCA BO BCE MHOrooOpasme

MPOCTPAHCTBEHHBIX (T€OMH(OPMAIIMOHHBIX) TexHoJorui. [IporpaMma 3HAKOMHUT 00yUaIOLTUXCS C
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reorH()OPMAIIMOHHBIMUA CHCTEMaMHU M C Pa3IMYHBIMUA BUJAMH T€OJAHHBIX, MO3BOJIACT MOTYYHUThH
0a30Bble KOMIETEHIIMH [0 cOOpPY JMaHHBIX U OCBOUTH NEPBUYHBIE HABBIKK PaOOTHI C JaHHBIMH.
[TomrydeHHbIE KOMIETCHIIMM W 3HAHHS MO3BOJISIT OOYUYAIONIUMCS MPUMEHUTH UX TMOYTH B JTOOOM
HAIpaBJIEHUU COBPEMEHHOTO pbiHKa. OCBOMB mporpammy, oOyd4aromiuecs CMOTYT BBIOpaTh
HanOosiee MHTEPECHYIO JIi HUX TEXHOJOTHUYECKYI0 HAaNpaBICHHOCTb, KOTOPOH OHH OyayT
o0y4daTbcs B paMKax yriayO0iaEHHOTO MOJTYJIS.

[Iporpamma 3aTparuBaeT Takue TeMbl, Kak: «OCHOBBI pabOTBl C MPOCTPAHCTBEHHBIMHU
TaHHBIMKY», «OpUEHTHUPOBAHUE HAa MECTHOCTH», «OcHOBBI (oTorpadpum», «CamMOCTOSITENbHBIH
cbop maHHBIX», «3D-Mo1eMpPOBaHNE MECTHOCTH U 00BEKTOB MECTHOCTIY, «I €OMH(pOpMAaLIMOHHBIE
cucremsl (I'HC)», «Busyanuzamnus v npecTaBIeHue PE3yIbTaTOBY.

B ocHoBe pa3paboTaHHO# TPOrpaMMBbl JSKUT MeToANYeCKH HHCTpyMEHTapuil eepaabHOro
ThtoTOpa bbicTpoBa AHTOHA IOpheBuua «CeTh neTckux TexHomapkoB “KBantopuym”. BBOAHBIM
MOJYJIBY.

[IporpaMmma opHeHTHpOBaHA Ha JOMOJHHUTEIbHOE OOpa30BaHHE OOYYAIOUIUXCS IIKOJIBHOTO
BO3pacTa 7 Kjacca.

MaxkcuManbHOE KOJIMYECTBO 00y4aroIuXCcs B rpyIne — 15 yenoBexk.

1.2.2. Crpykrypa miIaHUPYEMBIX PE3yJIbTaTOB
[Inanupyemble pe3ynbTaThl ONUPAIOTCS HA BEAYILIUE IIEJIEBbIE YCTAHOBKH, OTPA’KAIOLIUE OCHOBHOM,
CYIIHOCTHBIM BKJIaJ KaXI0M H3yyaeMOH MporpaMMmbl B pa3BUTHE JIMYHOCTH, OOYYAIOLIUXCS, WX
CIOCOOHOCTEH.
B cTpykType 1miaHupyeMbIX pe3yJbTaTOB BBIIACIAIOTCS CIEAYIOUIME IPYIIIBL:
1. JIM4HOCTHBIE pe3yabTaThl OCBOCHHS OCHOBHOW 00pa30BaTEIBbHON MPOTrpaMMBbl IIPEICTABICHEI B
COOTBETCTBUH C IPYIIION JUYHOCTHBIX PE3YJIbTATOB.
2. MeramnpeaqMeTHble  pe3ylbTaThl  OCBOCHHS OCHOBHOHW  0Opa3oBaTEIbHONH  MPOTPaMMBI
IPECTaBJIECHbI B COOTBETCTBUU C MOArPYIIIAMH YHUBEPCAIbHBIX YU€OHBIX JeHCTBUI.
3. IlpemmerHble pe3yabTaThl OCBOCHUSI OCHOBHOHM 00pa3oBaTeIbHON MPOTPAMMBI ITPEICTABIICHBI B
COOTBETCTBUM C TpYIIaMH pe3yIbTaTOB yUeOHOI 0 MpeaMeTa.

1.2.3. JIngyHOCTHBIE PE3YIBTATHI
IIpocpammmubie mpeb6o8aHus Kk yposHIO OCRUMAHHOCIU (TUYHOCMHbIE Pe3VIbMAmbl):
— c(hOpMHUPOBAHHOCTb BHYTPEHHEH NO3MLMU OOYYaIOIIErocs, SMOLUOHAIBHO-TIOIOXKHUTEIbHOE
OTHOILIEHHE 00y4arOIIEerocs K IIKoJIe, OPUEHTAlMs Ha I03HaHHE HOBOTO;
— OpHUEHTalMs Ha 0Opa3el] MOBEIEHUS «XOPOILIETro YUeHUKa;
— c(hOpMUPOBAHHOCTh CAMOOIIEHKHM, BKJIOYasi OCO3HAHUME CBOMX BO3MOXHOCTEH B Y4YEHUHU,
CIOCOOHOCTH aJIeKBaTHO CYAMTh O MPUUYMHAX CBOETO yclleXxa/Heyclexa B yUeHUH; YMEHUE BUJIETh CBOU
JIOCTOMHCTBA U HEJOCTAaTKH, YBaXKaTh ce0sl U BEPUTH B YCIIEX;
— c(popMHUPOBAHHOCTh MOTHBALIUU K Y4EOHOU AEATENbHOCTH;
— 3HaHHE MOPAJIbHBIX HOPM U C(HOPMHPOBAHHOCTH MOPAIbHO-3TUYECKUX CYKJIEHUH, CIOCOOHOCTH K
PELICHUIO MOPAJIBbHBIX MPOOJIEM Ha OCHOBE KOOPJIMHAIMU PA3JIMYHBIX TOYEK 3pPEHHUs, CIIOCOOHOCTh K
OLICHKE CBOMX IOCTYNKOB U JACWCTBHM JPYruX JIOJAEH C TOYKM 3peHUs COOIIOACHMS/HapylIEeHUs
MOpaIbHOW HOPMBI.
IIpoepammmbie mpedosanus K ypoeHio pa3eumusi:
— c(hopMHUPOBAHHOCTH MPOCTPAHCTBEHHOT'O MBIIIUIEHUS, YMEHUE BUIETh 00BEM B IJIOCKUX MPEIMETAX;
— yMeHue o0palaThIBaTh U CUCTEMATU3UPOBATH OOJIBIIIOE KOJIMYECTBO HHPOPMALIHH;
— c(popMHUPOBAHHOCTH KPEATUBHOT'O MBIIIJICHNS, TOHUMaHNE MPUHIIUIIOB CO3aHUsI HOBOTO MPOJIYKTa;
— c(OpMUPOBAHHOCTH YCUAUYMBOCTH, MHOT033Ja4HOCTH;



— c(hOpMUPOBAHHOCTh CAMOCTOSITENILHOI'O IOAXO0JA K BBIMOJHEHHIO DPA3MUYHBIX 3a/a4, YMEHHE
paboTaTh B KOMaH/i€, YMEHHE IPABUIBHO JIEIETMPOBATh 3a4aUH.

1.2.4. MertanpenMeTHbIE pe3yJIbTaThI
['eorpadus
BrinmyckHuK Hay4uTcs:
. BbIOMpPATh MCTOYHMKM Treorpaduyeckodl mHpopmauuu (Kaprorpapuueckue, cCTaTUCTUYECKHE,
TEKCTOBbIE, BHJICO- U (POTOM300pakeHUs, KOMIBIOTEPHBIE 0a3bl JaHHBIX), a/IEKBATHBIC PEIIAeMbIM
3ajjayam;
. OPUEHTHPOBAThCSI B HCTOYHMKAX reorpaduueckoil wuHpopmamuu (kaprorpaduyeckue,
CTaTUCTHUYECKHUE, TEKCTOBBIE, BUJICO- U (POTOM300paKEeHUs, KOMIIbIOTEpHbIE 0a3bl JAHHBIX): HAXOAUTh
U U3BIEKaTh HEOOXOAMMYI0 HWH(POPMALMIO; ONpENeNsiTh W CpaBHUBATh KA4yeCTBEHHbIC U
KOJINYECTBEHHBIE TOKA3aTeNU, XapaKTepu3yrolue reorpapuueckue 0ObeKThl, MPOLECChl U SBICHMUS,
UX TOJIO)KEHHE B MPOCTPAHCTBE IO TeorpaduyeckuM KapTam pa3HOTO COACpP)KaHUS U JPYTruM
UCTOYHUKAM;  BBIABJIATH  HENOCTAIOUIYIO,  B3aUMOJONOJHAIOUIYI0  W/WIM  NPOTUBOPEUUBYIO
reorpaguuecKyro HHHOPMAIIHIO, TPEACTABICHHYIO B OHOM MJIM HECKOJIBKUX UCTOYHHUKAX;
. IpPEACTaBIATh B pa3IMuyHbIX (GopMax (B BHIE KapThl, TaOnuupbl, rpaduka, reorpaduyeckoro
OMHCaHUs) reorpaguueckyro HHPOpPMAINI0, HEOOXOIUMYIO IS pPEUICHUS YYeOHBIX M TPAKTHUKO-
OpPUEHTHPOBAHHBIX 33/]au.
BBIYCKHUK TOTYYUT BO3MOKHOCTD HAYIHThHCS:
. MOJIEIUPOBaTh reorpapuueckrue 00ObEKThI U SBICHUS;
. NPUBOUTH MPUMEPHI MPAKTUYECKOTO HCIIOJIb30BAaHMS TeorpaduyecKux 3HAHUH B Pa3ITUIHBIX
001acTAX JesITeNbHOCTH.

Maremaruka
CraTucTHKa U TEOPHUS BEPOSITHOCTEN
BrinyckHuK HayyuTCS:

. NPE/CTaBIATh JaHHbIE B BUJE TAaOJMII, AUarpamm;

. YUTaTh HH()OPMAIUIO, TPEICTABICHHYIO B BH/IE TAOIUIIBI, AUATPAMMBI.

B noBce1HEBHOM JKM3HU U IIPU U3YYEHUH JPYTHUX IPEIMETOB BBITYCKHUK CMOXKET:

. U3BJIEKATh, WHTEPIPETUPOBATL U MpeoOpa3oBbIBaTh HHPOPMAIUIO, MPEICTAaBICHHYIO B

TabJIMIAX W Ha JUarpaMmax, OTPaKalollyl0 CBOWCTBA M XapaKTEPUCTHKH pPEANbHBIX IPOLECCOB U
SBJICHUM.
Harnsgnas reomerpus
['eomeTpuyeckue Gurypol
BhInycKHUMK Hay4uuTCA:
. orepupoBaTh Ha 0a30BOM YpPOBHE MOHATHAMU: QUrypa, TOUKa, OTPE30K, Mpsimasi, JIyd, JIoMaHasl,
yroJl, MHOTOYTOJIBHUK, TPEYTOJIBHUK U YETBIPEXYTOBHUK, IIPIMOYTOJIBHUK U KBAAPaT, OKPYKHOCTb U
KpyT, MPSMOYTOJbHBIM Mapaiienenunesa, kyo, map. M3o0paxars n3ydaemble QUIypbl OT PYKH U C
MIOMOUIBIO JIMHEUKH U LUPKYJIS.
B noBceaHeBHOM KU3HU U IPU U3YYEHUH IPYTHX MPEIMETOB BBIITYCKHUK CMOKET:
. pelaTh MpakTUYECKUe 3aJa4u C IPUMEHEHHEM POCTEHIINX CBOMCTB (uryp.

W3mepeHus v BbIYMCIECHUS

BolnycKHUK Hay4uuTCS:
. BBIMOJHATh U3MEPEHUE UIMH, PACCTOSIHUM, BEITUYHUH YIJIOB C MOMOIIBI0O MHCTPYMEHTOB JUIS
W3MEPEHUI JUIMH U YTJIOB.

duzuka

BBITTyCKHUK HAydUTCS:

. coOiroaaTh mpaBuiia 0€30MaCHOCTH U OXpaHbl Tpya Mpu padoTe ¢ y4eOHBIM U J1a00paTOPHBIM
o0opyoBaHUEM;

. MOHUMATh TPUHIIMIIBI JACUCTBUS MAlINH, MPUOOPOB U TEXHUUYECKUX YCTPOMCTB, YCIOBUS UX
0€30I1aCHOTO HMCITOJIb30BaHMs B IIOBCEIHEBHOM KHU3HU,



. UCIIONIb30BAaTh TPHU BBITIOJHEHUM YUYEOHBIX 3a/ad HAyYHO-TIOMYJSPHYIO JIUTEPATypy O
buznyecKuX SIBICHUSAX, CIIPABOYHbIE MaTepUabl, peCypChl UHTEPHETA.

NudopmaTtuka

BrinmyckHuK Haydures:

. pasnnyath BuAbl UH(OpMaAMK MO crocobam e€ BOCIPUSTHS YEIOBEKOM U IO crocobam eé
IIPEICTABJICHNS HA MATEPUAIIBHBIX HOCHUTEIIAX;

. IPUBOAUTE MPUMEPbl MH(POPMALMOHHBIX IPOLECCOB (IPOLIECCOB, CBS3aHHBIX C XPAHEHHUEM,
peoOpa3oBaHUEM U Mepeaayeii JaHHbIX) B )KUBOM IIPUPOJE U TEXHUKE;

. knaccupunuponatsb cpenctsa KT B coOTBETCTBUM € KPYTrOM BBINOJIHAEMBIX 3a/1a4.

MaremaTnueckue OCHOBbI HH(OPMATUKH

BbIITyCKHMK ITOJIyYUT BO3MOKHOCTD:

: IIO3HAKOMUTBCSI C NPUMEPAMU MAaTEMaTHYECKUX MOJEICH M MCIIONb30BAHMEM KOMIIBIOTEPOB
IOpU UX aHAJIN3Ee; MOHATh CXOJCTBA M PA3IMYMs MEXKIYy MaTeMaTW4eCKOH MOJENbl0 00BEKTa U €ro
HaTYPHOM MOJIENbI0, MEX/Yy MAaTEMaTHUECKON MOJIE/IbI0 OOBEKTa/sIBIEHUS U CIIOBECHBIM OIIMCAHUEM.

Hcnonp30BaHne IPOrpaMMHBIX CUCTEM U CEPBUCOB

BoinyckHUK HayuuTCS:

. KJaccu(uuupoBath (aiiibl 0 TUIY U HHBIM ITapaMeTpam;

. BBITOJIHATH OCHOBHBIE OIEpaIiyl C (aitiaMu (co3/1aBaTh, COXPaHITh, PEIAKTHPOBATH, YAAJSTh,
apXUBUPOBATh, «PACIIAKOBBIBATh)» apXUBHBIC (ailiibl).

BoinyckHuK oBiafieeT (Kak pe3ynbTaT MPUMEHEHHs MPOrPAMMHBIX CUCTEM U MHTEPHET-CEPBUCOB B
JTAHHOM Kypce U BO BCEM 00pa30BaTeIbHOM IIpoLEcce):

. HaBbIKaMU PabOTHI C KOMIBIOTEPOM; 3HAHUSAMHU, YMEHUAMU U HaBbIKAMM, JOCTATOUHBIMM IS
paboThI ¢ pa3IMYHBIMU BUJIAMH IPOTPAaMMHBIX CUCTEM U MHTEPHET-CEpPBUCOB ((ailioBble MEHEKEPHI,
TEKCTOBBIE PENAKTOPbI, JJIEKTPOHHbIE TaOJULbI, Opay3epbl, IOHCKOBBIE CHCTEMBI, CIIOBapH,
JJIEKTPOHHBIE SHIMKJIONEIUH); YMEHHEM OIUCHIBATh pabOTy 3TUX CHUCTEM M CEpPBUCOB C
MCIIOJIb30BaHUEM COOTBETCTBYIOLIEH TEPMUHOJIOTUY;

. pasInYHbBIMU (popMamMu MpesICTaBIeHHs JaHHbIX (TaOJIUIbl, AUarpaMMBbl, rpaduKy U T. 11.);

. MO3HAKOMUTCS C IPOIPaMMHBIMH CPEICTBAMHU Ui pabOThl C ayJMOBU3yaJbHBIMU JaHHBIMU U
COOTBETCTBYIOIIUM NOHSITHIHBIM alllapaTOM.

BbInycKHUK TOTy4UT BO3MOKHOCTD (B JJAHHOM Kypce U MHOW y4eOHOM AeSITeIbHOCTH):

. IIPAKTUKOBATbCS B KCIIOJNB30BAaHMM OCHOBHBIX BHJIOB IPUKJIAJHOTO IPOrPAMMHOIO
oOecnieueHus (peIakToOpbl TEKCTOB, JIEKTPOHHbIE TaOINIIbI, Opay3epsl U Jp.);

. [IO3HAKOMHUTBCSI € IPUMEPAMU  HCIIOJIB30BAHHUS MAaTEMATUYECKOTO MOJEIUPOBAHUSA B
COBPEMEHHOM MHUPE;

. MIO3HAKOMHUTBCSI C IIOCTAHOBKOM BOIpOCAa O TOM, HACKOJBKO JOCTOBEpHA IOJIy4YEHHAas
uH(popMals, TOJKPEIUIEHA JIU OHa T0KA3aTelbCTBAMU MOAJIMHHOCTH (TIpUMeEp: HATMYHE AIEKTPOHHOU
HOJNKMCH); TO3HAKOMHUTBCS C BO3MOXXHBIMHU MOJIXOAAMU K OLIEHKE JOCTOBEPHOCTH HH(POPMALUU
(mpumep: cpaBHEHHE JaHHBIX U3 Pa3HBIX HCTOUHUKOB);

. MIO3HAKOMUTHCS ¢ MpuMepamu ucnoib3oBanus KT B coBpemeHHOM Mupe;

. MOJIyYUTh TPEACTABIEHUS O pPOOOTHU3MPOBAHHBIX YCTPOMCTBAX M MX MHCIOJIb30BAaHUM Ha
IIPOU3BOJICTBE U B HAYYHBIX UCCIIEIOBaHUSIX.

TexHonorus

PesynbTatsl, 3asBIeHHbIE 00pa30BaTeILHON TporpamMMoit «TexHomoTHs» 1o OJI0KaM COIepKaAHUS
DopMHUpPOBAHUE  TEXHOJIOTMYECKOM  KYJIbTYpbl U  NPOEKTHO-TEXHOJOTUYECKOTO  MBILIUICHHS
o0ydJaronmxcs

BrinyckHuK Haydurcs:

. CJI€IOBAaTh TEXHOJIOTHH, B TOM YHCJIE€ B TMPOIECCE H3TOTOBJICHUS CYOBEKTUBHO HOBOTO
NPOAYKTa,

. OILICHUBATh YCIOBUS MPUMEHUMOCTH TEXHOJIOTMH, B TOM YHCIIE€ C MO3MIUK IKOJOTHUYECKON
3alUILIEHHOCTH;



. IPOTHO3UPOBATh MO W3BECTHOM TEXHOJOTHMHM BBIXOJBI (XapaKTEpUCTUKU MPOAYKTa) B
3aBUCHMOCTH OT W3MEHEHHS BXOJOB/TIapaMETPOB/PECYpCOB, IPOBEPSATH IPOTHO3BI  OIBITHO-
HKCIIEPUMEHTAIBHBIM ITyTEM, B TOM YHCJIE CAMOCTOSTENBHO IIAHUPYS TAKOTO PO/Ia SKCIIEPUMEHTHI;

. B 3aBUCHMOCTH OT CHTYyallid ONTHMM3HMPOBATh 0a30Bble TEXHOJOTWH (3aTpaTHOCTh —
Ka4ecTBO), MPOBOJUThH AaHAIU3 aJbTEPHATUBHBIX PECYPCOB, COCNMHATH B €IUHBIN IUIAH HECKOJBKO
TEXHOJOTUH 03 MX BHUIOU3MEHEHHS IS TONYYEHHUS CI0KHOCOCTAaBHOTO MAaTEPHAIBHOTO WIIN
UH(POPMALIMOHHOTO MPOYKTA;

. MPOBOJIUTH OIICHKY M UCIIBITAHUE MOJTYYCHHOTO MPOIAYKTA;

. MPOBOANTH aHAIN3 MOTPEOHOCTEW B TEX WJIM MHBIX MAaTePUAIBHBIX WM HH()OPMAIMOHHBIX
NPOIYKTAXx;

. OMKCHIBATh TEXHOJOTHYECKOE PEHICHHE C TOMOINBID TEKCTa, PHUCYHKOB, TpadudecKoro
N300paKCHHUS;

. AHATM3UPOBATH BO3MOXKHBIE TEXHOJOTHYECKHE PEIICHUS, ONPENEeNSTh HX JOCTOMHCTBA M
HEJIOCTATKU B KOHTEKCTE 3aJIaHHON CHTYallUH;

. NPOBOAWTh W aHAIM3UPOBATh pPA3pabOTKy W/WIW peaTu3alui0 MPHKIATHBIX POEKTOB,
IPEIIOIararoIInX :

. OTIpe/ICNIieHUe XapaKTePUCTUK U pa3paboOTKy MaTepuaIbHOrO0 MPOAYKTA, BKIIOYAs €ro

MoJeIpoBaHUE B  UHGOPMAIMOHHOM cpene  (KOHCTPYKTOpE), BCTpaMBaHUE  CO3JAaHHOTO
MH(OPMaLIMOHHOTO IPOAYKTA B 3aJaHHYIO 000JI0UKY,

. U3rOTOBJIEHHE HH(POPMALIMOHHOTO MTPOAYKTA 10 3alaHHOMY aJITOPUTMY B 3a/laHHON 000JI0YKE;
. NPOBOJUTh M AHAIM3MPOBATH pa3pabOTKy W/MIM PeaH3alMI0 TEXHOJOTHYECKUX MPOEKTOB,
IpEeANoIararIux:

— ONTUMU3AIMIO 33JaHHOTO Croco0a (TEXHOJIOTHH) TMOJy4YeHUs] TPEOYIOLIErocss MaTeprualbHOTO
poayKTa (II0Cie ero NPUMEHEHHUs! B COOCTBEHHOM NMPaKTHKE),

— pa3paboTky (KOMOMHHpOBaHHE, HW3MEHEHHE MapaMeTpoB U TpeOOBaHUI K pecypcam)
TEXHOJIOTUM TOJYYEHHUs] MaTepuajIbHOI0 M HMH()OPMAIMOHHOIO MPOAYKTAa C 3aJaHHBIMU
CBOMCTBAMH;

. IPOBOJUTH U aHAJIM3UPOBATh Pa3pabOTKy W/WIN Pealn3alnIo IPOEKTOB, MPEAIOIaraloHX:

— IUIaHupoBaHue (pa3pabOTKy) MaTepuaibHOrO MPOAYKTa B COOTBETCTBUM C 3ajauei
COOCTBEHHOM JIeSITeIbHOCTH (BKJIIOYAsi MOAEIUPOBAHUE U pa3pabOTKy TOKYMEHTAlLlUN),

— IUIaHUpOBaHue (pa3paboTKy) MaTepUHaIbHOIO TMPOJYKTa HA OCHOBE CAaMOCTOSITEIIBHO
NPOBEIEHHBIX UCCIIEOBAHUN MOTPEOUTEIBCKUX HHTEPECOB.

BBIMTYCKHUK TIOTYYHT BO3MOXHOCTDh HAYUHTHCS:

. BBISIBIIATH M (DOPMYIMPOBATh MPOOIEMY, TPEOYIOIIYIO TEXHOIOTUYECKOTO PEIIeHUS;

. MOIU(PHUIIPOBATH UMETOIINECs TIPOIYKTHI B COOTBETCTBHUH c
CUTYyalMel/3aka30M/OTpeOHOCThIO/3a1aueil eI TETbHOCTH U B COOTBETCTBUH C UX XapaKTePUCTUKAMU
pa3pabaThIBaTh TEXHOJOTHUIO HA OCHOBE 0a30BOM TEXHOJIOTHUH,

. TEXHOJIOTU3UPOBATh CBOM OMBIT, MPEACTABIATH HA OCHOBE PETPOCHEKTHBHOIO aHAIM3a
¥ YHU(QHKAIMN ACITEIHHOCTH ONMCAaHNE B BUJIE MHCTPYKIIUHU HITH TEXHOJIOTUYECKOH KapThl.

1.2.5. IlpenmeTHble pe3yabTaThl
IIpocpammmuvie mpebosanus Kk 3HAHUAM (Pe3yTbmansl MeopemuiecKol N0020Mo8KU):

. mpaBuia 0Oe30macHOi paboOThl C  AJIEKTPOHHO-BBIYUCIUTEIBHBIMA MAaIllMHAMHU U
CpencTBaMH JUIs cOOpa MPOCTPAHCTBEHHBIX TAaHHBIX;

° OCHOBHBIC BU/IbI ITPOCTPAHCTBCHHBIX JAHHBIX,

. COCTaBHbIE YaCTH COBPEMEHHBIX T€OMH()OPMAIIMOHHBIX CEPBUCOB,;

. npoecCHOHATBHOE MPOrpaMMHOE OOecriedeHrne Uil 00pabOTKU MPOCTPAHCTBEHHBIX
JIAHHBIX;

. OCHOBBI Y IIPUHIIMIIBI A3POCHEMKU;

. OCHOBBI M TNPHUHIOUIBI pabOTHl TIOOAIBHBIX HABUTAIIMOHHBIX CITyTHUKOBBIX CHCTEM
(T'HCCO);



° MNpEaACTaBJICHUC )41 BU3yalin3alvsia MPOCTPAHCTBCHHBIX JAaHHBIX JJIS
HEeTpo(eCCHOHANBHBIX TI0JTh30BATEIICH;

. npuHIUns 3D-MoaenpoBaHus;

. YCTPOMCTBO COBPEMEHHBIX KapTOTrpaduIecKux CEepBHCOB;

. Ipe/ICTaBICHNE u BU3YyaJIU3aIUs MIPOCTPAHCTBEHHBIX JTAHHBIX TUIst
Henpo(eCCHOHABHBIX MOJIb30BaTENCH;

. nemupprupoBaHue KOCMUYECKUX N300pakeHuil;

. OCHOBBI KapTOrpaguH.

Ilpocpammuvie mpeboBanusi K YMEHUSIM U HABLIKAM  (Pe3VIbmamvl  NPpAKMUYecKoll
NO020MOBKU):

. CaMOCTOSITENILHO peliaTh MOCTABJICHHYIO 3aauy, aHaJU3upys U MoAOupasi MaTepHalbl
Y CPEACTBA IS €€ PELCHHUS;

. co3laBaThb M PACCUMTHIBATH MOJETHBIM IUTaH I OECHMIIOTHOTO JIETaTEeIbHOTO
anmapara;

. oOpabarbiBaTh ~ a’pOCBhEMKY M IOJy4aTh  TOYHbIE  OPTO(POTOILIAHBI U
ABTOMATU3WPOBAHHBIC TpéXMepHLIC MOACIN MECTHOCTH,

. MoieupoBaTh 3D-00BEKTHI;

. 3allMINATh COOCTBEHHBIE MPOEKTHI;

. BBITMIOJHSATH OLU(POBKY;

® BBIIIOJIHATH HpOCTpaHCTBeHHBIﬁ aHaJIu3,

. CO3/71aBaTh KapThl;

. CO3/1aBaTh MPOCTEeMIIMe reorpaduuecKre KapThl Pa3IMYHOTO COJICPKAHUS;

. MOJIETUPOBATh reorpapuueckre 0ObEKThHI U SBICHUS;

. IPUBOJIUTH MPUMEPbl NPAKTUUYECKOIO HCIOJb30BaHUS TIeorpauyeckux 3HaHWHA B

Ppa3INIHbIX o0macTax JACATCIIBHOCTH.

1.3. Cucrema OIEHKM [JIOCTIDKEHHUS IUJIAHUPYEMbIX pPE3yJbTaTOB OCBOEHHUS OCHOBHOMU
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOT'O 00111€TO 00pa3oBaHus
Buasl koHTpOIIA:
- IPOMEXKYTOYHBIM KOHTPOJIb, IPOBOJAVMBINA BO BpEMS 3aHATUH;
- UTOTOBBIN KOHTPOJIb, TPOBOAUMBIN TOCTIE 3aBEPIIEHUS BCEil y4eOHOM MpOorpaMMel.
®DopMBI TPOBEPKH PE3YIbTATOB:
- HaOmro/ieHre 3a 00y4JaroIMMUCs B TIpoliecce paboThI;
- UTPHI;
- UHIUBUAYATbHbBIE U KOJUIEKTHBHBIE TBOPUYECKUE PAOOTHI;
- 6eceibl ¢ 00YJarOIIUMUCS U UX POTUTEIISIMHU.
@opMbI IO/IBEICHHS UTOTOB:
- BBITIOJTHEHUE TIPAKTUYECKUX padoT;
- TE€CTHI;
- aHKETHI,
- 3alIUTa MPOEKTA.
Wrorosast arrectanusi 00y4Jaromuxcs MPOBOJAUTCS 1O PE3YJIbTaTaM MOJATOTOBKH U 3aIIUTHI TIPOSKTA.
Jlist o1leHNBaHUS IeATEIHbHOCTH O0yYAIOIINXCs UCTIONB3YIOTCS HHCTPYMEHTHI CaMO- M B3aUMOOIIEHKH.

2.2. IlpumepHbIe IpOrpaMMbl yueOHBIX TpeameToB, kKypcoB (Y TII, rae kak mpumep npomnucano «Keiic
1 — 10 gacoBy, mocyie KpaTKOE OMHUCAHKUE, YTO ATO 3a KEHC, OMMCAHUE TT0OYACOBOE BRIHOCHUM YXE B CaM
KEHC).

HpI/IMepHOC y‘{e6H0-TCMaTI/ILICCKOC IJIAaHUPOBAHUC:



Paznen nmporpamMMel yueOHOTO Kypca

KonnuectBo
4acoB

3HakoMcTBO. TexHuka Oe3zomacHOCTH. BBomHoe 3ansitue («MeHsis
MHD»).

BBenenne B reomHdopmanumoHHble — TexHojoruu. Keiic  1:
«CoBpemenHnblie kapThbl, win Kak onucars 3emino?».

Keiic 3HakoMHuT 00y4aromuxcs ¢ pa3sHOBUAHOCTSAMH JIaHHBIX. Permas
3a/aqy Keiica, 00yJarmuecs: MPOXoIsT CICIYIOIINE TEMATHKU: KapThI
U OCHOBBl HX (OPMHPOBAHUS, H3yUYEHHUE YCIOBHBIX 3HAKOB H
MPUHIIMIIOB WX OTOOpaKeHHsS Ha KapTe; CUCTEMbl KOOpPIWHAT H
MPOCKIUKA KapT, UX OCHOBHBIC XapaKTEPUCTUKH H BO3MOXKHOCTH
MPUMEHEHHS, MacmTad W Jp. BCIOMOTAaTElbHBIE HHCTPYMEHTBI
(hopMHUPOBaHHS KapTHI.

Keiic 2: «I'nmobanpHOoe mo3unmonupoBanue “Haiinm ceOs Ha 3eMHOM
ape”».

HecmoTpss Ha TO, 4TO HAaBUTAaTOPhl M CHOPTHUBHBIC TPEKEPHI CTAIH
HEOTHEMJIEMOM YaCThKO HAlIEH >KM3HHU, MAJIO KTO 3HAET MPUHLMI HX
pabotsl. [Ipoiias keiic, oOyuatonuecst y3natot npo ['JIOHACC/GPS
—  TPUHIUIBI  pabOThl, UCTOPUIO, COBPEMEHHBIC CHCTEMBI,
npuMmenenue. llpumenenue morrepoB. Busyanmzaiusi TEKCTOBBIX
naHHBIX Ha Kapte. Co31anne KapThl UHTEHCUBHOCTH.

dotorpaduu 1 naHOPAMBI.

Pazmen, TOCBSIIEHHBI WCTOPUM W TPUHIUIAM  CO3JIaHHUS
¢dotorpadun. OOyuaroiuecss MO3HAKOMATCS C TEXHUKOW CO3/IaHus
dbotorpaduu, TO3HAKOMSTCS C BO3MOXKHOCTSIMH  TPUMEHEHUS
¢dotorpaduu Kak cpeacTBa CO3TaHMI Yero-nuoo.

OcHoBbl aspooTrochEéMkH. [IprMeHeHre 6eCIMIOTHBIX aBUAIIMOHHBIX
cucteM B adpodorocréMmke. Ketic 3.1: «Jlns dero Ha camom nene
HYKEH OeCTIMIIOTHBIM JIeTaTeNbHbIN annapaT?y.

OOBEMHBII Keiic, KOTOPBIM MO3BOIUT 00Y4aIOIIUMCS OCBOUTH MOJIHYIO
TEXHOJIOTUYECKYI0  LENOYKY, HCIOJIb3YEMYID  KOMMEPYECKHMHU
KOMIIaHUSIMU. Y CTPOMCTBO M MpUHUMIBI (yHKIMOHUpoBaHus BITIA,
OCHOBBI ()OTO- ¥ BUJCOCHEMKH U MPUHIIMIIOB Mepeadyn MH()OpMaIuu
¢ BITJIA, oOpaboTka nannbix ¢ BIUIA.

27
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6 Keiic 3.2: «I3mMeHeHHE cpenibl BOKPYT LIKOJIBI». 10
[Iponomkenne keica 3.1. OOyuarommuecsi, uMes B CBOEM
pPaCHOpSKEHUH  AJIEKTPOHHYIO 3D-Mozenb MIKOIbI, MPOAOIKAIOT
BHOCUTh U3MEHEHUS B MPOJAYKT C LENbl0 OJIaroycTpoiicTBa paiioHa.
OOyuJaromuecss MPOJOJDKAIOT COBEPIICHCTBOBATH CBOM HaBBIK 3D-
MOJEIIMPOBAHUS, 3aBEPILAst IPOEKT.

7 [ToaroroBka 3ammThl IPOCKTA. 5
8 3ammTa npoeKTOB. 2
9 3axmounTenbHoe 3aHiTre. [lonBenenne uToroB padboThl. 2

2.2.1. O6mre moJI0KEHUS

[Tporpamma «['eonH(DOPMAIIMOHHBIC TEXHOJIOTHHY, SIBISACH HEOOXOTUMBIM KOMIIOHCHTOM
o0rrero oOpa3oBaHus BceX 00YYarONUXCsl, IPEJOCTABIISIET UM BO3MOXKHOCTh IPUMEHSTh Ha MMPAKTHKE
3HaHMS OCHOB HaykK. [Iporpamma siBisieTcst JaKTUIECKH €IMHCTBEHHBIM IKOJIBHBIM YUSOHBIM KYPCOM,
OTPKAIOIIMM B CBOEM COJICP)KAHHM OOIIME MPHUHIUIBI IPEOOpa3yomIeil AeITeIbHOCTH YEelIOBeKa U
BCE aCIEKTHl MaTepHALHON KyIbTypbl. Kypc HampaBiieH Ha OBIaJCHHE OOYYarONIMMHUCS HABBIKAMU
KOHKPETHOW TpeAMETHO-TIpeoOpas3yroieil ACAITeIbHOCTH, CO3JaHMe HOBBIX IICHHOCTEH, 4TO,
HECOMHEHHO, COOTBETCTBYET TOTPEOHOCTSIM pa3BuTHs obOmiectBa. B pamkax «TexHOJIOTHI»
MPOMCXOTUT 3HAKOMCTBO C MUPOM MPOdEeCCHidi U OPHEHTAIHMS 00YYaIOIUXCsl Ha paOdOTy B pa3IHYHBIX
cepax OONIECTBEHHOTO MPOM3BOACTBA. TeM caMbiM OOecreYrBaeTCs MPEEMCTBEHHOCTh Iepexoja
00y4aroImuxcst OT 001Iero K mpoeCCHOHATLHOMY 00pa30BaHUI0 M TPYIOBOMU JACSTEIBHOCTH.

[Iporpamma mpeamera «TexHomorusi» oOecreuuBaer (GopMuUpoBaHUE Y OOYYAIOIIMXCS
TEXHOJIOTHYECKOTO MBIIIIeH!sI. CxemMa TeXHOJOTHUYECKOTO MBIIUICHUS (MOTpeOHOCTh — IeNb —
CIoco0 — pe3yJbTaT) MO3BOJIIET HanboJiee OPraHUYHO PEIIaTh 3a/1a4l YCTAHOBJICHUS CBS3EH MEXKIY
00pa3oBaTeNbHBIM U )KMU3HEHHBIM MPOCTPAHCTBOM, 00Pa30BaTEeIbHBIMU PE3yIbTaTaMU, MOTYy4YEHHBIMU
pH W3YYCHHH Pa3IMYHBIX TPEIMETHBIX O0JIaCTeH, a Takke COOCTBCHHBIMH 0OO0pa30BaTEIbHBIMU
pe3ynbTaTaMi (3HAHUSAMU, YMEHUSMHU, YHUBEPCAIbHBIMU YYEOHBIMH JEHCTBUSIMH H T. 1.) U
JKU3HEHHBIMH 3ajJadyamMu. KpoMe Toro, cxemMa TEXHOJIOTHMYECKOTO MBINUICHUS ITO3BOJISET BBOJIUTH B
00pa30oBaTeNbHBIN MPOLIECC CUTYAIH, JAIOIINE OMBIT MPUHSATHS MPAarMaTUYHBIX PEUICHUH Ha OCHOBE
COOCTBEHHBIX O00pa30BaTEIBHBIX PE3YJbTATOB, HAYMHAS OT PEIICHUS OBITOBBIX BONPOCOB U
3aKaH4YMBasl PEIICHWEM O HaMNpaBlEHUSX MPOJOHKEHHUS 00pa3oBaHUs, MOCTPOCHHEM KapbEepHBIX U
JKU3HEHHBIX IUIaHOB. TakuMm oOpaszom, mporpamma «I'eonH(popMaTrkay MO3BOISET CHOPMUPOBATH Y
00y4aroIuxcsl pecypc MPaKTUYECKUX YMEHUW U OMbITa, HEOOXOAMMBIX IJI pa3yMHOW OpTraHU3aluu
COOCTBEHHOW JKW3HM; CO37aT YCIOBUS JUIS PA3BUTHS WHUIIMATUBHOCTH, HW300pETATEIHLHOCTH,
TUOKOCTH MBIIIUICHUS.

Y4eOHO-BOCITUTATEIILHBIN TPOIECC HAINpaBJieH HAa (OPMUPOBAHWE M PA3BUTHE PA3THMUHBIX
CTOPOH O0yYaroUIuXcs, CBI3aHHBIX C peann3alieil Kak uX cOOCTBEHHBIX HHTEPECOB, TaK U NHTEPECOB
OKpyXxaroriero mupa. [Ipm 3TOM THOKOCTH MPOTPAaMMBI ITO3BOJISET BOBJICYL OOYYAOIIUXCS C
pPa3IMYHBIMH CIIOCOOHOCTSIMU. Bonbiioil 00BEM MPOEKTHBIX PA0OT MO3BOJSET YU4ECTh MHTEPECH U
OCOOCHHOCTH  JIMYHOCTH  K&XJOro OOyd4aromerocs. 3aHATHS OCHOBaHbI Ha  JIMYHOCTHO-
OpPUEHTUPOBAHHBIX TEXHOJOTUAX O0yUYEHHUS, a TAK)KE CHCTEMHO-/IEATETbHOCTHOM METO/ie 00yUeHUSI.

JlanHass mporpamMma TpeJIojiaracT BapUATUBHBIA IOJXOJA, TaK Kak B 3aBUCHMOCTH OT
00y4aromIerocs: Mo3BoJsieT YBETUYUTh WM YMEHBIIUTh 00bEM TON WM MHOW TEMbI, B TOM YHCIE U
CJIOXHOCTb, a TAK)Ke TOPSAIOK MPOBEICHUS 3aHITHHA.
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2.2.2. OcHOBHOE cojiepaHue YIeOHBIX TPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUS

Ha npoTsokeHun Kypca mporpaMMbl OOydaroluecss TO3HAKOMSTCS C  Pa3iHuYHbIMU
reoMH(pOPMALIMOHHBIMA CHCTEMAaMH, Y3HAIOT, B KakhX O0O0JacTAX HpUMEHseTCs TeonH(pOpMaTHKa,
KaKHhe 3aJaud MOXET pelaTh, a TakKe CMOTYT caMH IMPHUMEHATh €€ B CBOEH MOBCEIHEBHOMN YKU3HHU.
OO0yugaromuecst 6a30BO YCBOSIT IPUHITUI TTO3UIOHUpOoBaHus ¢ momonibio HCC. V3HatoT, kak MOKHO
OpraHu30BaTh COOp CIIYTHUKOBBIX JAaHHBIX, KaK OHHU MPEACTaBISAIOTCA B TEKCTOBOM BUIE M KaK HX
MOYKHO BHM3YyalM3MpOBaTh. B pamkax mnporpammbl BbIOEPYT NPOEKTHOE HANpaBJICHUE, HAydaTCs
CTaBUTh 3a/1ayd, HCCJIEN0BaTh MPOOJIEMATHKy, IUIAHUPOBATh BEJIEHUE TMPOEKTa U TPaMOTHO
pacnpeaensiTh pojau BHYTPH KOMaH/IbI.

OOyyaronuecss CMOT'YT MTO3HAKOMUTBCSI C UCTOPUEH MPUMEHEHHs] OECIUIOTHBIX JIETaTeIbHbBIX
anmapaTtoB. Y3HAIOT O COBPEMEHHBIX OECIWJIOTHHKAX, CMOTYT PEIIMTh pa3jMyHble 33Jaud C HX
MOMOUIbIO. Y3HAIOT Takke U 00 OCHOBHOM YCTPONCTBE COBPEMEHHBIX OECHUIOTHBIX CHCTEM.
OOyuaromuecs: y3HaIOT, Kak co31aércs MONIETHOE 3ajaHue s OecnuiaoTHUKOB. Kak mpou3BoauTCs
3alyCcK M JajbHenIas cbéMka ¢ nomouibio BAC. A Takke mosiydar Takue pe3ysibTaTbl ChEMKH, Kak
opTo(hOTOIUIaH U TPEXMEPHBIE MOJICIIH.

OObyyaronuecs yriayOsTcs B TEXHOJIOTHIO 00paOOTKHU T'€0JaHHbIX MTyTEM aBTOMATH3UPOBAHHOTO
MOJIEJTUPOBAHUS 00BEKTOB MECTHOCTH. CaMOCTOSITEILHO CMOTYT BBINOJIHUTH CHEMKY MECTHOCTHU IO
nonérHomy 3aaanuto. Cozmanyt 3D-moznenu.

OOyyaromyecs O3HAKOMSTCSI C Pa3jIMYHbIMM YCTPOWCTBAMU NPOTOTUIMPOBAHUA. Y3HAIOT
oOmye MPUHIMIBI padOThl YCTPOUCTB, Cepbl UX MPUMEHEHHUS M MPOIYKTHl AEATEIbHOCTH JaHHBIX
ycrpoiictB. OOyuaromiuecss Haydarcsi roToBUTh 3D-mojenu s Ned4aTd € MOMOILIBI0 3KCIOpTa
JMaHHBIX. JOMOMHAT MOoAenu Mo JaHHBIM a’pOGOTOCHEMKHU C MOMOIIBIO PYYHOTO MOACITUPOBAHUS.
[TpumeHnsT ycTpoiicTBa JUisl IPOTOTUIMPOBAHUS /IS TIEUaTH 3aaHusl.

OOyuyaronuecs u3ydaT OCHOBBI B mojaroroBke mnpe3eHtanuu. Cozmanyt e€. IloaroroBsarcs k
IIPEJICTaBICHUIO PEAIM30BAHHOTO NpoToTuna. [Ipeacrapar ero, 3amuias IpoexT.

3.1. IlpumepHbIi yueOHBIH TJIaH OCHOBHOTO 00111ero 00pa3oBaHus
3.1.1. ITpumepHsIii kKaneHaapHblid yueOHbIN rpaduk Ha 2019/2020 yueGHbI rox

Ilepuoa 00yyeHus1 — CEHTAOpPb-Maii.

KosimuecTBo yueOHbIX Heesib — 34.

KosmmyecTBo yacoB — 68.

Pe:xxuM npoBegenust 3aHATHI: 2 pa3a B HEJIEIIO.

[Tpa3nHUYHBIE U BBIXOAHBIE JHU (IO NMPOU3BOACTBEHHOMY KaJIEHAApIO MPH IIECTHIHEBHOW paboueit
HeJene):

KaHuKyISpHBII IEpHOL:

Ne | Mecan ®opmMma Kon- Tewma 3angTHA dopMa KOHTPOJIA
/T 3aHATHS | BO
4acoB
13 Baox 1
1 CeHTts0pb JU/TIP 2 3HakoMcTBO. TexHuka Becena
6e3omacHocTu. BBosiHOE
3anstue (Messist Mup+).
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CenTs6pn

JUTIP

Heo6xoauMocTh KapThl B
coBpemeHHOM Mupe. Chepsl
MIPUMEHEHHUSI, TIEPCIIEKTHBbI
WCTIOJIh30BAHUS KapT.

becena

CeHTs0pb

JU/IIP

BekropHble 1aHHBIE Ha
KapTax. 3HAaKOMCTBO C BeO-
I'"C. et kak aTpuOyT
KapThl. 3HAKOMCTBO C
KapTorpaguuecKuMH OHJIAH-
CepBUCAMH.

becena

CeHTs0pb

JI/IIP

Csert u 11BeT. Pouib 11BeTa Ha
kapre. Kak 3acTaBUTh IIBET
paboraTh Ha ceOs?

becena

OxkT1s0pn

JU/TIP

Co3nanue u myoIuKamms
COOCTBEHHOW KapThl.

JlemoHcTparus
peuieHus kerca

OxkTs0pn

JU/IIP

CucreMsbl I100aILHOrO
IMO3UIIMOHHUPOBAHUAA.

becena

OxkTs0pn

JU/IIP

HpI/IMCHeHI/Ie CITYTHUKOB JIA
IMMO3UIIMOHHUPOBAHUA.

JlemoHcTparus
peuieHus kenca

16

Biok 2

OxkTs0pb

JI/TTP

Ucropus pororpadun.
dotorpagus kak cnocod
M3y4YEeHUS OKPYKAIOIIETO
MHpa.

becena

Hos6pb

JU/TIP

XapaKkTepucCTUKU
(dbortoanmaparos. [Tonyuenue
Ka4yeCTBEHHOTO ()OTOCHUMKA.

becena

10

Hos6pb

JI/TIP

Co3nanue cepuueckux
nanopam. OCHOBHBIE
nousatus. Heobxoaumoe
obopynoBanue. TexHuka
CbEMKHU ChepUIecKux
[TaHOPaM pa3IM4YHON
anmnapaTrypou.

becena

11

Hos16ps

JU/TIP

Co3nanue cepuueckux
na"nopam. CiimBka
MOJTy4YeHHBIX (oTorpaduii.
Koppeknus u peryms
MaHOPAM.

TectupoBanue
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12

JexaOpb

JUTIP

doTorpamMmeTpus U ee
BIIMSIHUE HA COBPEMEHHBIN
MHP.

becena

13

Hexabpb

JIU/IIP

CueHapuu cbeMKH 0OBEKTOB
JUIs1 IOCTIETYIOIIETO
IIOCTPOEHHUS UX B
TPEXMEPHOM BUJIE.

becena

14

JHexabpb

JUTIP

[IpuHIMn nocTpoeHus
TPEXMEPHOT0 N300paKEHUSI
Ha KomnbioTepe. Pabora B
dhororpammerpudeckom I10 -
Agisoft Metashape nmu
aHaiorugyHoMm. OOpaboTka
OTCHSITOTO MaTepuala.

becena

16

Baok 3

15

Jexabpb

JUTIP

becniunoTHuk B
reouH(popMaTuKe.

Y CeTpolCTBO U IPUMEHEHNE
JpOHa.

becena

16

SIuBapp

JUTIP

Texuuueckue 0COOEHHOCTH
BIUIA.

becena

17

STHBapsp-
®eBpainb

JUTIP

[Munoruposanue BIJIA.

TecTtupoBanue

18

®despanb

JU/TIP

Hcnonb3oBanue
OECIIUIIOTHUKA JUISI CHEMKH
MECTHOCTH.

JlemoHcTpanus
peuieHus keica

23

Baok 4

19

Maprt

JU/TIP

Bosznukaromye npooiaembl
pu coznanuu 3D-moneneit.
CriocoObl petakTHpOBaHUS
TPEXMEPHBIX MOJIEIEH.

becena

20

Maprt

JU/TIP

TexHonoruu
MPOTOTUITUPOBAHUS.
VYerporicTBa 111 BOCCO3/1aHUS
TPEXMEPHBIX MOJIENEH.
Pa6ora ¢ 3D-mpunaTEpOM.

becena

21

Mapt

JUTIP

DU3NYECKUE U XUMUYECKHE
CBOMCTBA IU1acTUKa 11 3D-
npuHrepa. [leyars
TPEXMEPHON MOJEIIN IKOJIBI.

TectupoBanue
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22 | Mapt JI/TIP 1 Pa6ora B [10 ans pydroro becena
TPEXMEPHOTO
MoenupoBanus — ScetchUP
WJIH aHAJIOTUYHOM.

23 | Anpens JU/TIP 7 DKCIOPTUPOBAHUE becena
TPEXMEpHBIX (HaiIoB.
[IpoexkTupoBanue

COOCTBEHHOM CIICHBI.

24 | Anpenb JU/TIP 2 [Teuats Mozxenu Ha 3D- Becena
npuntepe. Odopmienne
TPEXMEPHOM BEIIECTBEHHOM

MOJIEIIH.
25 | Maii [1P 3 TTonroroska 3amuTel
IIPOEKTA.
26 | Mait I1P 2 3amura npoeKToB. JemoHcTpanus
pELLIECHHS KEMCOB
27 | Maii JI/TTP 2 3aKIIIOYNTEIILHOE 3aHATHE.

[lonBenenue UTOros paboTHI.
[1nansl mo nopadotke.

3.2. Cuctema ycloBuil peanu3aliii OCHOBHON 00111e00pa30BaTeIbHON MPOrPaMMBI

3.2.1. Onucanue KaJpoBhIX YCIOBUH pealn3alii OCHOBHOM 00pa30BaTebHOM MPOrpaMMBbl OCHOBHOTO
o0rmiero o6pa3oBaHus (ONKUcaHHE KOMIIETEHIINI HACTaBHUKA)

HacraBuuk nporpammsl «l'eonH@opmarrka» pabOTaeT Ha CTBIKE CAMBIX aKTyaJdbHBIX 3HAHUH IO
HAIPABJICHUIO I€ONPOCTPAHCTBEHHBIX TEXHOJIOTHH, a TAK)XKE TE€HEPUPYET HOBBIE MOAXO/bI U PELLICHUS,
BOIUIOIIAs. MX B peajbHble MpoeKThl. HacTaBHUK SBJISETCS T'PaMOTHBIM CHELMATUCTOM B 00JIacTH
reOMH(pOPMALIMOHHBIX CHCTEM, CIEJUT 3a HOBOCTSIMM CBOEH OTpaciiu, U3y4aeT HOBbIE TEXHOJOTHH.
O6uiagaeT HaBbIKAMU IIPOEKTHOM 1€ATENbHOCTH, BHEPSIS €€ MPUHIMIIBI B IPOIIECC 00YUEeHHUS.
HacraBHuk B paBHOH cTemneHU 00J1aJaeT KaK CUCTEMHOCTBbIO MBIIUICHUS, TaK U JyXOM TBOPYECTBA,
MOOWIJIEH, yMeeT paboTaTh B KOMaHJE, KPUTHUYECKH MBICIUTh, aHAIIM3UPOBATh W 000OINATH OTBIT,
TeHepUpOBaTh HOBOE, yMEeT CTaBUTh 3aJaud W pemaTh HX, a Takke paboTarh B YCIOBHSX
HEOoNpeAeNEéHHOCTH U B paMKax NpOeKTHOW mapaaurMel. IlomuMo »TOro, HactaBHHUK oOjanaer
MeJarOrM4eCKON Xapu3Mou.
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4. Conep:kaHue Kypca

OcHoOBHBIE pa3jie/ibl NIPOrpaMMbl Y4eOHOIr0 Kypca

1) BBeneHue B OCHOBBI F€OMH(POPMAMOHHBIX CHCTEM M MTPOCTPAHCTBEHHBIX TaHHBIX.
OOyyaronuecs NMO3HAKOMSTCS C Pa3IMYHBIMU COBPEMEHHBIMU T'€OMH()OPMAIIMOHHBIMH CHUCTEMAaMHU.
VY3Hal0T, B KaKUX OOJIACTSAX MPHUMEHsETCs TeonH(OopMaTHKa, KaKue 33Ja4l MOXKET pellaTh, a TaKxkKe
Kak o0yJaroniyecs MOTyT CaMU IIPUMEHSTh €€ B CBOEH IMOBCEAHEBHOMN KU3HU.

2) Ypoxk padorsl ¢ [JIOHACC.
OOyuarommecst 6a30BO YCBOAT MPUHIIUII MO3UIIMOHUpOoBaHus ¢ moMotibio 'HCC. Y3HarT, Kak MOXHO
OpraHu30BaTh COOp CIYTHHKOBBIX JAaHHBIX, KaK OHM IPEACTABISIOTCS B TEKCTOBOM BHJE U KaK HMX
MO>KHO BH3YaJIU3UPOBATbD.

3) BbIOOp NPOEKTHOT0 HANPABJIEHNS U paclpeae/ieHHe PoJiei.
Breibop npoektHoro HampaBienus. IloctanoBka 3amaun. HMcciemoBanue — mpoOiieMaTHKU.
IInanupoBanue npoekra. Pacripenenenue posen.

4) YcrpoiicTBO M NpUMeHeHHe 0eCIHIOTHUKOB.
OOGyuaromuecs: mozHakomstes: ¢ ucropuein npumenenus: bAC. Y3nator o coBpemennsix BAC, kakue
3aJ]aud MO>KHO pelIaTh ¢ UX MOMOIIBI0. Y3HAIOT TaKKe OCHOBHOE yCTpPOHCTBO coBpeMeHHBIX BAC.

5) OcHOBBI ChEMKH ¢ 0€CITHIIOTHHKOB.
OOyuaronuecs y3HaroT, kak cosfnaéres monérnoe 3amanue s bBAC. Kak mpousBoautcs 3amyck u
JnanpHelmas cbéMka ¢ nomouibto BAC. A Taxke Kakue pe3yslbTaTbl MOXKHO IOJIYYUTh U KakK 3TO
caenath (Mmoxy4eHue opTopoToIuiaHa u TPEXMEPHOM MOIEIIH).

6) VYriy6/éHHoe H3yueHHe TEXHOJIOTHIi 00pab0oTKH reo aHHbIX.
ABTOMaTH3UPOBAHHOE MOJECTUPOBaHNE 00BEKTOB MECTHOCTH ¢ ToMoIbio Agisoft PhotoScan.

7) Coop reoqaHHbIX.
AspodoTochéMKa, BEIMOTHEHUE CHEMKH MECTHOCTH 10 TOJIETHOMY 3a/1aHUIO.

8) OO0pabGoTka M aHAJIN3 re0JaHHBIX.
Cosnmanue 3D-Monemeil.

9) HM3yueHme ycTpoOiCTBA JUIsi IPOTOTHIIMPOBAHMSI.
O3HakoMJIEeHME ¢ yCTPOMCTBAaMHU MPOTOTHIMPOBAHMS, IPEIOCTABICHHBIMH  OOYYarOIIUMCA.
OOyuaromuecs: y3HalOT OOIIMe MPUHIUIIBI PadOTHl YCTPOWCTB, a TaKKe KOTJa OHU MPUMEHSIIOTCA U
YTO C UX MOMOUIBI0 MOYKHO MOJTYYHUTb.

10) MoaroToBKa JaHHBIX /ISl yCTPOICTBA MPOTOTUNHPOBAHUSI.
[ToaroroBka 3D-monenei, 3KCOPT TaHHBIX, IOArOTOBKA 3aJaHUI MO MeYaTH.

11) IporoTUnHUpoBaHuE.
[TpumeHneHue ycTpoiicTB poTtotunupoBanus (3D-npunTep).

12) ITocTpoeHne MPOCTPAHCTBEHHBIX CHIEH.
JlononHeHne Mojened Mo JaHHBIM a’3pO(OTOCHEMKHM C TOMOLIBI0 PYYHOTO MOJICIMPOBAHUS U
MOJIFOTOBKA K [€YaTH Ha yCTPONUCTBAX MPOTOTUIIUPOBAHUS.

13) IToaroToBKa Mpe3eHTAIMIA.
N3ydeHne oCHOB B OArOTOBKe npe3eHTanuu. Co3nanue npeseHTanuu. [1o1roToBka K npeacTaBieHUIo
peanr30BaHHOIO MPOTOTHUIIA.

14) 3ammTa NpoeKToB.
[IpencraBnenue peaau30BaHHOTO MPOTOTHUIIA.
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4.1. TemaTnuyeckoe NJIAHMPOBAHHE

Bceero
No /it Pazpaenbr mporpamMmel yaeOHOTO Kypca 4acoB
1 [ 3nakomcTBO. TexHuka 6e3onacHocTu. BBogHoe 3ansiTHE 2 baok 1 -
(«Mensist MUP»). 13 yacoB
2 | BBenenue B reonngopmMannoHHblie TexHoorun. Keiic 1: 7
«CoBpemeHnnble kapThl, i Kak onucarb 3emiiio?».
2.1. Heo6xoaumocTth kapThl B coBpeMeHHOM Mupe. Chepbl 2
MIPUMEHEHUS, IEPCTIEKTUBBI UCIIOJIb30BaHUA KapT.
2.2. BekropHbie 1annbie Ha kapTax. 3HakoMcTBO ¢ Be6-I'MC. 2

LIBeT kak aTpuOyT KapThl. 3HAKOMCTBO C
KapTorpapuuecKuMH OHJIAIH-CEPBUCAMH.

2.3. Cser u uBert. Ponb nBera Ha kapte. Kak 3acTtaBuTh 11BET 1
paboTtartb Ha ce0s?

2.4. Coznanue 1 nyoaukanus cOOCTBEHHOM KapThl. 2

3 | Keiic 2: «I'J106aabHO0€e o3nunnoHupoBanue “Haiiqu cedost 4
Ha 3eMHOM HIape”».

3.1. CucTembl I100aTBbHOTO TIO3UITMOHUPOBAHHMS. 2
|
3.2. | IlpumeHeHuUe CITyTHUKOB JUIS MO3UIIMOHUPOBAHUSI. 2
4 | ®otorpaduu 1 naHOPaMBbI. 9 Baok 2 —
Hctopus ¢pororpaduu. dotorpadus kak crnocod nu3yueHus 1 16 sacoe
4.1. OKPY’KaIoIIero MHUpa.
Xapakrtepuctuku ¢oroamnmnaparos. [Tonydenue 2
4.2. KayeCTBEHHOT'0 ()OTOCHUMKA.
4.3. Coznanne cpeprueckux nmanopam. OCHOBHBIE TTOHSATHS. 2

Heob6xonnmoe obopynoBanue. TexHUKa CbEMKU
cepruecKkux naHopaMm pa3IndHOl anmapaTypoi (Kamepbl
cMapT(OoHOB Oe3 MITaTHUBOB, IIU(PPOBBIE PoTOANIAPATHI CO
MITAaTUBAMU U T. 11.).

4.4. Cosnanue chepuueckux naHopaM. CHiMBka rnoyryueHHbIX 4
¢dororpaduii. Koppekius u peryuis naHopam.
5 | OcHoBbl a3podorochbémkn. Ilpumenenune BAC 27

(0ecmMI0THBIX ABHAIMOHHBIX CHCTEM) B
aspodorocrémke (Keiic 3.1: «/lus yero Ha camom aeJie
HYKeH 0eCIIMJIOTHBIN JieTaTeJbHbIN annapart?»).

51. ®doTorpaMmeTpust ¥ €€ BIUSIHUE HA COBPEMEHHBIN MUD. 1




Cuenapun CbEMKH 00BEKTOB JIJISI TTOCIICTYIOIIETO 2
MOCTPOEHUS UX B TPEXMEPHOM BHUJIE.
5.2.
[TpuHIMI TOCTPOEHHS TPEXMEPHOTO N300pakeHHs Ha 4
koMmrbtoTepe. Pabora B hoTorpammerpudeckom 110 —
Agisoft PhotoScan unu anamoruanom. OdpadoTka
5.3. OTCHSITOTO MaTepHaa.
becniunothuk B reoundopmaruke. Y CTpoicTBO U 2 bJaok 3 -
5.4. IIPUMEHEHHUE JPOHA. 16 yacos
5.5. Texandeckue ocooennoctu bITJIA. 2
5.6. [TunotupoBanue BITJIA. 6
Hcnonp3oBanre 6€CUIOTHUKA ISl ChEMKH MECTHOCTH. 6
5.7.
Boznukaromue nmpoo6sieMbl Ipu co3aanuu 3D-Mopeei. 3 Biaok 4 -
58. Crioco0bl pe1akTHPOBAHUS TPEXMEPHBIX MOJICICH. 23 yaca
TexHOoJI0rnK NPOTOTUIIMPOBAHUS. Y CTPOKCTBA [ 2
BOCCO3/IaHUs TPEXMEPHBIX Mojieneit. Pabora ¢ 3D-
59 MIPUHTEPOM.
Ddusnueckre 1 XUMHUUECKHE CBOMCTBA IUIacTUKA U1t 3D- 1
510. | opuntepa. IleyaTs TPEXMEPHOM MOJENH IIKOJIBI.
Keiic 3.2: «A3MeHeHHe cpebl BOKPYT HIKOJIBI». 10
6.1. Pa6ora B [10 anst pydHOTrOo TpEXMEPHOTO MOJICTUPOBAHUS 1
— SketchUp wim aHanoruaaom.
6.2. DKcnopTUpoBaHUe TPEXMEpHBIX (aitnos. [IpoexkTupoBanue 7
COOCTBEHHOM CILIEHBI.
6.3. [Teuats Monenu Ha 3D-nnpunTepe. OdopmieHue 2
TPEXMEPHON BEIIECTBEHHOW MOJICIIH.
7 [ToaroTroBKka 3amIUTHI TPOEKTA. 3
8 3amuTa MpoeKTOB. 2
3axmountenbHoe 3aHaTue. [logBeeHne nToroB paboThI. 2
9 [Tnaner mo gopaboTke.

KEﬁCbI, BXoasALme Kpatkoe coaep:kaHue

B Nporpammy
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Kelic 1. CoBpemeHHble
KapTbl, nan Kak onucatb
3emnto?

Kelic 3HakoMuT o0byyatoLmxca ¢ pasHOBUAHOCTAMM AaHHbIX. Pellas
3afauy Keica, obyyatolLmMecs NpoxoanAT CneayrolimMe TEMaTUKK: KapTbl U
OCHOBbI MX GOPMUPOBAHNA; N3YYEHME YCNOBHbIX 3HAKOB U MPUHLMUMNOB UX
OoTOBparkeHUs Ha KapTe; CUCTEMbI KOOPAMHAT U NPOEKLUIA KapT, UX

OCHOBHbIE XapPaKTEPUCTUKN N BO3MOMKHOCTU MPUMEHEHMUA; MacliTab u ap.

BCMOMOTaTe/IbHble MHCTPYMEHTbI GOPMUPOBAHMA KaPTbl.

Kelic 2. TnobanbHoe
no3uuMoHnpoBaHue «Hanagm
cebs Ha 3eMHOM LWapey.

HecmoTpAa Ha TO, YTO HaBMraTopbl U CNOPTUBHbIE TPEKEPbI CTaNN
HEOTbeM/IEMOW YaCTbto HaLleM KU3HWU, Maso KTO 3HAeT NPUHLUMM UX
paboTbl. Mpoiiaa Keiic, obyyaroumecs yaHatot npo NMTOHACC/GPS —
NPUHUMNbI PaboTbl, UCTOPUIO, COBPEMEHHbIE CUCTEMbI, MPUMEHEHME.
MpumeHeHWe norrepoBs. BMayanmsauma TEKCTOBbIX AaHHbIX Ha KapTe.
Co3gaHue KapTbl UHTEHCUBHOCTY.

Keitc 3.1. AspodoTocbEémKa.
«[na yero Ha camom aene
HYKeH 6ecnuioTHbIN
NeTaTeNbHbIN annapaT?».

Keric 3.2. UameHeHUe cpeapl
BOKPYT LUKOAbI.

O6bEMHBIN Kelc, KOToPbI NO3BOAUT 00yYatOLWMMCA OCBOUTb MOJTHYIO
TEXHOJ/IOTMYECKYHO LLeNOYKY, UCMOJIb3yeMy0 KOMMEPYECKUMMU
KOMNaHUAMU. YCTPOICTBO U NpUHUMNBI GYHKLMOHUpPOoBaHMA BIJIA,
OcHoBbl $OTO- M BUAEOCHEMKN M MPUHLUMNOB Nepeaayn MHGopmaLmm ¢
BMNJ1A, o6paboTka gaHHbIx ¢ BMJIA.

MpoagonxeHue Kelica 3.1. Obyyatowmecs, UMesa B CBOEM PacnopAKEHUN
3NIeKTPOHHYI0 3D-moae/b WKObl, NPOAO/IKAT BHOCUTb MU3MEHEHUA B
NPOAYKT C Lenbto 6aaroycTpoicTea paiioHa. Obyyatowmecs NpoaoKatoT
COBepLUEHCTBOBaTb CBOM HaBblk 3D-MoAeNnpoBaHUA, 3aBepLuas MPOEKT.

4.2.4. MarepuallbHO-TEXHUYECKHE YCIOBUS peaan3aliu OCHOBHON 00pa3oBaTeNbHOM MporpaMMsl (TI0
CyTH, 00BEIMHEHHE BCEX PECYPCOB, IPOIMCAHHBIX B Kelcax)

Crnucok 060pyn0BaHUs

Ne n/mm HaumeHnoBanue | Kpatkue Texnnuyeckue xapaktepuctuku | En. usm. | Koua-Bo |

1 | KomnsblotepHslii ki1ace UKT

1.1. MunauManeHbIe: popMmat A4, Ta3epHEI,

4/0.

M®YV (upuHTEp, CKaHEp, KOIHP)

1.2. Hoytoyxk:

MIPOU3BOIUTEIHLHOCTH IpoIeccopa (o
tecty PassMark — CPU BenchMark
http://www.cpubenchmark.net/): He MmeHee
2000 egunuis,

00BEM OTIepaTUBHON MaMATH: HEe MeHee 4
T6;

00béM HakomuTenss SSD/eMMC: He meHee
128 T6;

IO mnst mpocMOTpa M pelaKTUPOBAHUS
TEKCTOBBIX JIOKyMEHTOB, 3JICKTPOHHBIX
TaOJHII U TIPEe3eHTAIUI
pacnpoctpan€HHEIX Gopmaros (.odt, ,txt,
1tf, .doc, .docx, .ods, .xls, .xlIsx, .odp, .ppt,
.pptx). 1
HoytOyxk:

He Hwke Intel Pentium N (wn Intel
Celeron N), me Hmke 1600 MI'm,
1920x1080, 4Gb RAM, 128Gb SSD;
MIPOMU3BOIMTEIBHOCTH MTpOIIeccopa: He
menee 2000 equuui;

[1O nnst mpocMoOTpa M peakKTUPOBAHUS
TEKCTOBBIX JIOKYMEHTOB, JJIEKTPOHHBIX
TaOMNuI ¥ Ipe3eHTanni
pacripoctpaHéHHBIX (opmaToB (.odt, ,txt,
1tf, .doc, .docx, .ods, .xls, .xlIsx, .odp, .ppt,

.pptx).

HoytOyk HacTaBHHKA C
MPEeyCTAaHOBIICHHOW OMEPAMOHHOM
CHUCTEMOM, O(hUCHBIM MPOrPaMMHBIM
o0ecrieueHreM

1.3. HoyTOyk ¢ nmpenycTaHoBIeHHON
OTIEPAIOHHON CUCTEMOMN, O(hUCHBIM

MIPOTPaMMHBIM O00ecCTIedeHnEM

10
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1.4. VHTEepaKkTHBHBIN KOMILIEKC KonuecTBO 0/JHOBpEMEHHBIX KaCaHHH— IIT.
He meHee 20. 1
YpoK TexXHOJI0TuH
2.1. AIIUTHBHOE 000PYIOBaHKE
2.2. 3D-o060pynoBanue (3D-npunTep) MuHuManbHbIE: IT.
tun npunrepa: FDM;
Matepuain: PLA;
paboumii CTON: C MOJOTPEBOM;
pabouas obmacts (XYZ): ot 180x180x180
MM;
CKOpOCTh Tevyatu: He MeHee 150 mm/cexk;
MHUHHMAaJIbHAS TOJIIIMHA CJI0s: He Ooiee 15
MKM;
¢dopmar daitnos (ocroBubie): STL, OBJ;
3aKPBITHIHA KOPITyC: HAJIMYHE.
1
2.3. [Tmactux mns 3D-mpuHTEpa TommuHa macTUKoBO HUTH: 1,75 MM; IIT.
marepuai: PLA;
BecC KaTywkH: He MeHee 750 rp. 15
24. MO mnst 3D-monenupoBaHus Oo6mnaunsiit uactpymernt CAITP/ACVII,
OXBAaTBIBAIOIINH BeCh Mporece paboThl ¢
H3AETUAMI — OT NPOEKTUPOBAHUS 10
W3TOTOBIICHHS.
JononHuTensHOE 000pYAOBAHUE
Obmiee paspemrenue He meHee 2160x1200
(1080%1200 mmst kaxao0TO TIa3a), yro
0030pa He menee 110;
HaJIM4ie KOHTPOJUICPOB — 2 IIT.;
2.5. IlInem BUpTYyanbHOIl peaqbHOCTH HAJNMYIE BHENIHHX JATIAKOB — 2 IIT.: KOMIUIEKT 1
Pa3béM UIs MOJKITIOYCHUS HAYIIHUKOB!
HaJIn4Ke;
BCTPOEHHAs KaMepa: HaJIM4uue.
ITatuB mist KperieHus 6a30BBIX KoMIIeKT 13 JBYyX IITATHBOB. KOMILIEK 1
2.6. CTaHHI/Iﬁ COBMECTUMOCTH CO IIJIEMOM BHpTyaHbHOﬁ T
peanbpHOCTH, 1.2.3.1.
KonnuecTBo siaep npoieccopa - He MeHee
4
TakroBasi yactora rnpoieccopa - He MeHee
27. 2500 MI'n
Buneokapra - e Hmke Nvidia GTX 1060,
6 I'0 BugeonmaMsTh
O0BeM onepaTHBHOM MAMSTH - HE MEHee 8
Hoyt0yk ¢ OC ans VR-nurema r0. IIT. 1
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2.8.

MHoronoab30BaTeNbCKask CUCTEMA
BUPTyaJIbHO! PEaIbHOCTH C 6-
KOOPAMHATHBIM OTCJIEKUBAaHHEM
10JIO>KEHHUS 110JIb30BaTeNeH

TpeboBanus Kk cucTeme BUPTYanbHON
pEanbHOCTH:

MOJIEPKKa MOOMITBHBIX IIIIIEMOB
BUPTYaJIbHON PEaNbHOCTH HOA
ynpasineauem OC Android;

MOJICPIKKA YIIPABIIAIOMNX KOHTPOIUIEPOB
C BO3MOXKHOCTBIO 6-KOOPAMHATHOTO
OTCIIS)KUBAHUSI [TOJI0KEHHS B
MIPOCTPAHCTBE;

TEXHOJIOTHSI OJTHOW KOMIICHCAIINY JIara
(anti-latency): n3obpaxeHue T0KHO
BBIBOJIUTHCS JUISI TOUEK, B KOTOPBIX
OKa)KyTCs JIEBBIN M MpaBblii I11a3a
TI0Tb30BATEIS YePe3 BPeMsl, KOTOPOe
JOJDKHO IIPOMTH ¢ MOMEHTA Havaja
OTIPEAEIICHNUSI MECTOIIOIOXKEHHS TT1a3
TI0TH30BATEINS 10 MOMEHTa OKOHYAHHS
BEIBOJIA N300paKeHMSL. ;

TUIONIAIb OTCIICKHUBAHHMS T10JIb30BATENEH
— He MeHee 16 xB. M,

KOJIMYECTBO T0JIb30BaTENIe — He MeHee 3
Yel1.

TpeboBaHUs K CHCTEME OTCIICKUBAHUS
MTOJIOKEHUS TIOJTh30BaTeNeH (TPEKUHTA):
THUI CHCTEMBI OTCIIC)KUBAHUSA: 6-
KOOpAWHATHAS CHCTEMa OTCIICKUBAHIS,
o0mmuii Bec 0THOTO yCTPOICTBA TPEKUHTA
— He 6omee 20 T;

TEXHOJIOTHS: ONTHKO-MHEPIHAATEHBIH
TPEKHHT, aKTUBHBIC MAPKEPHI,
paboraromniyie B MHPpPaKpacHOM JHaIa3oHe;
yros 0630pa ONTUYECKON CUCTEMBI — HE
Mmenee 230 rpaaycos;

BpEMsI OTKIIMKA CUCTEMbI TPEKHUHI'a — HE
oosee 2 Mc;

pa3MelIeHne CEHCOPOB: Ha 00OBEKTE
OTCIIC)KMBAHUS;

CCHCOPHI, UCTIONIb3YEMBIC IS
OTCJICKMBAHUS IIJIEMOB BHPTYaIbHOM
PEeaTEHOCTH U IS OTCIIC)KUBAHUS
JIBJKEHUH pYK M0JIb30BaTeNel, JOIAKHBI
ObITh UICHTUYHBIMU U
B3aMO3aMEHIEMbIMHU;

pa3MelieHie aKTHBHBIX MapKePOB:
HaI0JbHOE,

BCE KOMITOHEHTBI CUCTEMbI TPEKHHI'a
JOJDKHBI MOHTHPOBATHCS Ha TIOJ, Oe3
HE00XOIUMOCTH TTOTOJIOYHOT'0/HACTEHHOTO
MOHTaXa,

HAJIMYHE CCHCOPOB B COCTaBE €IMHOTO
YCTPONCTBA TPEKHHTA: aKCEIEPOMETP,
TUPOCKOIL, ONTUYECKUN CEHCOP;

4acTOTa OTCIJIC)KUBAHUS TTOJIOKEHS
MTOJIE30BATEIS:

- akcesrepomeTp: He MeHee 2000
BBIOOPOK/C;

- rupockon: He MeHee 2000 BIOOpoK/c;

- ONTUYECKUI ceHcop: He MeHee 60
BEIOOPOK/C;

MTOTPEIIHOCTh OTCIICKUBAHUS TIOJ0KECHUS
MTOJIb30BATENSI B IPOCTPAHCTBE HA
mwromaaa 6 M x 6 M — He 6oiiee 10 MMm;
MUHUMAaJIbHOE KOJHYECTBO IOJIb30BATEICH,
IO JIICP)KMBAaEMOE CHCTEMOH TPEKHHTa, He

Kommn.
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MeHee 3 yel.

TpebOoBanus K MOKA3aTENSIM XPaHECHUS,
TPaHCIIOPTUPOBKH U HACTPOHKH:

BpEMsi TIOJTHOTO Pa3BEPTHIBAHUS U
HACTPOMKH CHCTEMbI JJISI TUTOLIA 1
oTcnexxuBaHus 16 kB. M —He 6oJee 90
MUH;

HE00XOIUMOCTh KATMOPOBKH B TIPOIIECCE
9KCIUTyaTali — OTCYTCTBYET;

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

TpeboBanms k cioco0am yIpaBIeHUS
WHTEPaKTUBHBIMHU MOJICIISIMH:

MOJAJIEP>KKa 6-KOOPAUHATHOTO
OTCIIS)KUBAHUS MTOJI0KEHHS YIIPABIISIONINX
YCTPOWCTB B IPOCTPAHCTBE.

TpeboBaHus K TpOrpaMMHOMY
00€ECIICUCHHIO:

MOAJEePIKKA CUCTEMOH TPEKHUHIa
OTepanuoHHBIX cucteM: Windows,
Android;

NpeIOCTaBICHUE HEOTPAaHUYCHHOM 1O
BPEMEHH HCIOJIb30BaHUS POCTOH
(HEMCKITIOUNTENBHON ) JIMIICH3UU Ha
KOMMEPYECKOE HCIO0JIb30BaHUE
IPOTPaMMHOTO 00ECIICUCHHUS CHCTEMBI
TpekuHra Ha ojuH 1ieM ¢ OC Android
(beccpouHast auIEH3MsA) — 3 IIT.

O6urie TpeOoBaHUS:

HaJIM4ie MOOMIBHBIX IIJIEMOB
BHUpTyansHOH peansHOCTH Oculus Go mmm
a”HaJIor — 3 IIT.;

HaJIM4ie KOMIUIEKTa IIPOBOAOB 1
3apSATHBIX YCTPOUCTB Jisi OecriepeOorHOM
paboTsI.

2.9.

dotorpammerprueckoe 110

I10 nnst 06paboTku n300pakeHUN 1
orpezeseHus GopMbl, pa3MepoB,
TMOJIOKEHHNA U UHBIX XapaKTECPHUCTUK
00BEKTOB Ha TUNIOCKOCTH WM B
HPOCTPAHCTBE.

2.10.

KBaznpokontep Mavic Air

KommnakTtHelil kKBagpoKonTep ¢
TPEXOCEBBIM CTaOMIIN3aTOPOM, KaMepon
4K, MakcUMabHON TaTbHOCTHIO MepeIadn
HEe MeHee 6 KM.

2.11.

Ksagpoxonrep DJI Tello

KBanpokontep ¢ kamepoii, Bec He Oosree
100 r B cOope ¢ mporneiepoM U KaMepowu;
ONTUYECKUH TATUUK ONpEeIICHUS
MO3ULIUY — HAJIUYHE;

BO3MOYHOCTb yIaJ€HHOTO
MIPOrPaMMHPOBAHUS — HAJINYHE.

Meauazona

doroanmapaT ¢ 00bEKTUBOM

KomngecTBo 3¢ eKTHBHBIX MUKCENei —
He MeHee 20 MIIH.
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3.2 | Bugeokamepa

ITnanmrer (s obecrieueHus
COBMECTHMOCTH ¢ 11 2.3.6) C MPUMEPHBIMHU
XapaKTePUCTUKAMU:
JMaroHaJIb/pa3pelieHre: He MeHee
2048x1536 nnkceneii;

JIaroHaNb 3KpaHa: He MeHee 9.7";
BcrpoerHas naMate (ROM): He menee 32
I'b;

paspenicHue poTokaMepsl: He MeHee 8 M,
Bec: He 6osee 510 1

BBICOTA: He Oosee 250 MMm.

3.3 | Kapra mamstu ms
¢doTroanmapaTa/BiIEOKaMEPHI

O0BéM mamsTi — He MeHee 64 1'0, kiracc
e HIKe 10.

34 | llratus

MaxkcumManbHast Harpy3ka: He OoJee 5 KT
MaKCHMaJlbHasl BBICOTA ChEMKH: HE MEHEE
148 cm

4.2.5. HudopmanoHHO-METOIUYECKHE

YCIOBUSL ~ peaju3alud  OCHOBHOM

o0Opa3oBarenbHON

pPOrpaMMbl OCHOBHOTO 0O0IIero oOpa3oBaHMs (CIHMCOK BHEIIHHUX METOJ. MaTepuayioB) (CCHUIKM Ha

JIOT1. MaTepuajbl — IPONUCHIBAEM B Kelicax)
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