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IHosicHuTEALHAA 3aNIUCKA
JlononHuTeNbHAS 001Iepa3BUBaroONIas mporpamma «BupTyaibHas peajbHOCThY pa3padoTaHa ¢

Y4ETOM NPUOPHUTETOB HAYYHO-TEXHOJIOrn4Yeckoro pasputusi Poccuiickoit @enepanuu (I1p-294,
1. 2a-16) 1 0OHOBJIEHUS IPOrPaMMBbl BOCIIUTAHUS U COLMAIN3AIIMH 00 yJaIOIIUXCs B IIKOJIAX
Poccuiickoit @enepanun. [Iporpamma qaét odydarommMces BO3MOXKHOCTh TIOTPY3UTHCS BO BCE
MHOT000pa3ue NPoCTPaHCTBEHHBIX (T€OMH(POPMAIIMOHHBIX) TexHOoaorui. [Iporpamma 3HaKOMUT
o0yyarommxcs ¢ reonHpOpMaIIMOHHBIMU CUCTEMaMH U C Pa3IMYHBIMU BUJAMU I'€0JaHHBIX,
MO3BOJISIET OJTYYHUTH 0A30BbI€ KOMITETEHIIMU IO COOPY JaHHBIX M OCBOUTH ITEPBHYHBIC HABBIKU
paboTsl ¢ TaHHBIMU. [ToTydyeHHbIE KOMIIETEHIIMN U 3HaHUS O3BOJIAT 00 y4aroIUMCs IPUMEHUTh
WX MTOYTH B JTI0OOM HalpaBiIeHUU COBPEMEHHOT 0 pbiHKa. OCBOUB MporpaMMy, o0ydaronmecs
CMOT'YT BbIOpaTh Hau0oJIee HHTEPECHYIO IS HUX TeXHOJIOTHYECKYI0 HAaIlPaBJICHHOCTb, KOTOPOH

OHHU OyAyT 00y4yaThCsl B paMKax yriiyOJIEHHOIO MOAYJIS.

[Iporpamma 3aTparuBaer Takue TeMbl, Kak: «OCHOBBI PabOTHI C MPOCTPAHCTBEHHBIMU
JaHHBIMU, «OpueHTupOoBaHUE Ha MECTHOCTU, «OCHOBBI ¢dotorpapumn»,
«CamocrosTenpHblil  cOOp JaHHBIX», <«3D-MonmenupoBaHME MECTHOCTH U OOBEKTOB
MectHOCTHY, «I'eonmHdopmarmonnsie cucremol (I'MC)y», «Busyanuszanus u npencraBieHue
pE3yABTATOBY.

B ocHoBe paspaboraHHON TIpOrpaMMbl JIGKUT METOAUYECKU HWHCTPyMEHTapUid
tdenepanmsHoro ThioTOpa bhicTpoBa AHTOHa IOpheBnua «CeTh NETCKUX TEXHOIAPKOB
“KBanTopuym”. BBOAHBIN MOIYIIbY.

[Iporpamma opHeHTHpOBaHAa Ha JOIMOJHUTEIbHOE O00pa3oBaHHE OOYYAIOMIMXCS
IIKOJBHOI'0 BO3pacTta 7 KJacca.

Coneprkanue TeM NPOrpaMMbl

OcHoBHbIE pa3aejabl NIporpaMmmMmabl
BBenenne B 0CHOBBI l"eOI/[H(l)OpMaIII/IOHHLIX CHCTEM U NNPOCTPAHCTBCHHBIX TaHHBIX.

OOyuarommecss TMO3HAaKOMSTCA C pa3jiMYHbIMH  COBPEMEHHBIMM T'€OMH(OPMALMOHHBIMU
CHUCTEMaMHU. Y3HAIOT, B KaKMX OOJACTAX MpUMEHseTCsl reoMH(pOpMaTHKa, KaKue 3aauydl MOX eT
pelaTh, a TakKe Kak 00yJaroIiyecs MOryT CaMU IIPUMEHSATh €€ B CBOEH MTOBCEIHEBHOM JKU3HHU.

1) ¥Ypok pa6orsi ¢ TJTIOHACC.

Obyuaromuecs 6a30B0 yCBOAT MpUHLUI To3uiimoHupoBanus ¢ nomompio [HCC. Y3naroT, kak
MOKHO OPTaHHU30BaTh COOpP CHYTHHKOBBIX JIAHHBIX, KAK OHH MPEICTABISIOTCS B TEKCTOBOM BHJIE
Y KaK UX MO>KHO BHU3YaJIM3UPOBATh.

2) BbIGOp NPOEKTHOT0 HANPABJIEHHUS H pacIipe/ieJieHHe PoJIei.

Breibop mnpoexktHoro HampaieHus. [loctanoBka 3amaun. MccienoBanue mnpoOiIeMaTHKH.
[InanupoBanue npoekra. Pacnipenenenue posen.

3) YcrpoiicTBO M NpUMeHeHHe 0eCTMI0THUKOB.



OOyuatromuecs mo3HakoMsTcs ¢ ucropueid npumenenus bAC. V3nawT o coBpeMeHHbIX BAC,
Kakhe 3aJaud MOXHO peliarb ¢ HUX IOMOIIbI0. Y3HAIOT TaKKE€ OCHOBHOE YCTPOMCTBO
coBpemeHHbIx BAC.

4) OCHOBBI ChEMKH ¢ 0€CITHJIOTHHKOB.

OOyuaromuecs y3HaroT, Kak coznaércs monéraoe 3aaanue s bAC. Kak mpousBoautes 3amyck
1 panpHenmas cbéMka ¢ moMmombo BAC. A Takke Kakue pe3ysibTaThl MOKHO IOJYYUTh U Kak
3TO caenaTh (morydeHue oprodororniana u TPEXMEPHOH MOJIEH).

5) VYruay6,éHHoe u3ydyeHne TEXHOJIOIHit 00padoTKH reoJaHHbIX.
ABTOMAaTH3UPOBAHHOE MOJIETMPOBAaHUE 00HEKTOB MECTHOCTH ¢ oMoIibio Agisoft PhotoScan.
6) CoOop reogaHHbIX.
AspodoTochéMKa, BHITTOIHEHHE ChEMKH MECTHOCTH T10 TOJIETHOMY 3aJaHUIO.
7) O6paGoTKa M aHAIU3 re0JaHHbIX.
Cosnanue 3D-Mozmemen.
8) HM3yuyenue ycTpoiicTBa ISt NPOTOTHITHPOBAHMSI.

O3HakoMIIEHHE C YCTPOWCTBAMU MPOTOTUIIMPOBAHMS, TMPEIOCTABICHHBIMU OOYYarOIIUMCA.
OOyuatomuecs y3HarOT 00IUe TPUHIIUITBI paOOTHI YCTPOMCTB, a TAKXKE KOT1a OHU MPUMEHSIFOTCS
U 9TO C UX MOMOIIBI0 MOKHO MOTYYHTb.

9) MoaroToBKa JaHHBIX JAJIS YCTPOHCTBA MPOTOTHIHPOBAHHUS .
[TonroroBka 3D-monenen, 3KCOPT JaHHBIX, IOATOTOBKA 3a1aHUI 110 IIe4aTH.
10) IpoTroTHNMpPOBaHUE.
[Ipumenenue yctpoiictB nporotunuposanus (3D-npunrep).
11)ITocTpoeHHEe MPOCTPAHCTBEHHBIX CHEH.

JlonosiHeHNE MOENe M0 JaHHBIM a’pOPOTOCHEMKH € MOMOILBIO PYYHOIO MOJEIUPOBAHUS U
IIOArOTOBKA K I1€4aTH Ha YCTPOMCTBAX MPOTOTUIIHPOBAHUSI.

12)IMoaroroBKa nmpe3eHTAIHIA.

N3yuyenne ocHoB B moarotroBke mpe3eHtanuu. Co3ganue mnpesdeHtauuu. lloaroroBka
IIPEACTABIIEHUIO PEATM30BaHHOIO IIPOTOTUIIA.

13)3amuTa mpoeKToB.
[pencraBneHne peaan30BaHHOTO POTOTHUIIA.
I[InanupyembIxX pe3yJbTaThbl 00y4eHHs 10 POrpaMMme

[Inanupyemble pe3yJibTaThl ONUPAIOTCS HA BEAYIIME LIEJIEBbIE€ YCTAHOBKH, OTPa)KaIOLIME
OCHOBHOM, CYIIHOCTHBIM BKJAJ KaXJ0M H3y4yaeMOd IMporpaMmbl B Pa3BUTUE JUYHOCTH,
00y4JarIIMXCs, UX CITIOCOOHOCTEH.

B cTpykType miiaHupyeMbIX pe3yIbTaTOB BBIAEISIIOTCS CIEAYIOIME TPYIIIIbL:

1. JlmuHOCTHBIE pe3yNbTaThl OCBOECHHS OCHOBHOM  00Opa30BaTENbHOW  MpPOrpamMMbl
MIPEJICTABJIEHBI B COOTBETCTBUU C I'PYNIION JMYHOCTHBIX PE3yJIbTaTOB.



2. MeramnpenMeTHble pe3ylbTaThl OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHOW MPOTrpamMMbl
IPEACTABJIECHBI B COOTBETCTBUU C MOATPYIINAaMU YHUBEPCAIBHBIX y4eOHBIX EHCTBUM .

3. IlpenmeTrHble pe3ysibTaThl OCBOEHHS OCHOBHOM  00pa3oBaTeNbHOM  MPOrpaMMbI
IIPEJCTaBJICHbl B COOTBETCTBUU C IPYIIIaMU PE3yJIbTaTOB y4eOHOIr 0 mpeaMera.

JIn4HOCTHBIE pe3yabTaThl
IIpoepammmusie mpebosarus K yposHIO 80CRUMAHHOCIU (TUYHOCHHbLE Pe3YIbIambl).

— copMUpPOBAaHHOCTh BHYTPEHHEH MO3ZHMIIMN O0YYaIOMIETOCs, YMOIMOHAIBHO-TIOJIOXKUTEIHHOE
OTHOILIEHUE 00yYaroerocs K IKoJIe, OpUeHTAIlHs Ha T03HAaHUE HOBOTO;

— OpUCHTalIUs HaA 06pa3e11 MOBCACHUA «XOPOUICTO YUCHUKA»,

- C(i)OpMI/IpOBaHHOCTB CaMOOIICHKH, BKJIIOHas OCO3HAHHC CBOHUX BO3MOXKHOCTEH B YUCHUU,
CIIOCOOHOCTH AJICKBATHO CYJAUTb O IIPpHYMHAX CBOCTO y'Cl'IeXEl/HCy'CHCXQ. B YUCHHUHU, YMCHHC
BUJCTH CBOU JOCTOMHCTBA U HCAOCTATKU, YBAXKATH cebs u BEPUTH B YCIICX;

— chopMHPOBAHHOCTH MOTHUBALIMH K YyU€OHON JEesTENbHOCTH;

— 3HaHHE MOpPANbHBIX HOPM U C(HOPMHUPOBAHHOCTH MOPAIBHO-ITHYECKHX CYXICHHIA,
CIOCOOHOCTh K PELICHHI0 MOPAJbHBIX MPOOJIEM Ha OCHOBE KOOPAMHALIMU PA3TIHYHBIX TOYEK
3peHHsi, ClIOCOOHOCTh K OLIEHKE CBOUX IMOCTYNKOB M JIEHCTBUN APYTUX JIOACH C TOUKH 3PEHUS
COOJIIOICHUS/HAPYILICHUSI MOPAJILHOW HOPMBI.

IIpoepammmusie mpebosanus K ypOSHIO pa36UMuUsL:

— copMHPOBAaHHOCTh MPOCTPAHCTBEHHOTO MBINUICHHS, YMEHUE BHIETh O0BEM B IIOCKUX
MpeaAMETax;

— yMeHue 00pabaThIBaTh U CHCTEMATH3UPOBATH OOIBIIIOE KOINYECTBO HH(POPMAIINH;

— c(OpMHPOBAaHHOCTh KPEATHBHOI'O MBILUICHUS, TTOHUMAHUE MPUHIUIIOB CO3JAaHHUSI HOBOTO
MPOIYKTa;

— C(l)OpMI/IpOBaHHOCTI) YCUAUUBOCTHU, MHOI'O3a/IaYHOCTHU,

- C(bOpMI/IpOBaHHOCTI) CaMOCTOATCIBHOI'O IMOJAXO0JAa K BBIITOJIHCHUIO PA3JIMYHBIX 3d/1a4, YMCHUC
pa6OTaTB B KOMaH/JC, YMCHHUC IPABUJIBHO ACJIICTUPOBATDH 3aa4YH.

MertarnpenMeTHbIe Pe3yIbTaThl
I'eorpadus
BEITTyCKHUK HAYIUTCS:

. BBIOMpAaTh  MCTOYHMKM  Teorpaduueckoir  umHpopmanuu  (kKaprorpaduyeckue,
CTATUCTUYECKUE, TEKCTOBBIC, BUACO- U (POTOM300paXKEHHsI, KOMIILIOTEPHbIC 0a3bl JaHHBIX),
aJICKBaTHBIC PEIIAEMbIM 3a/1a4aM;

. OpPHEHTHUPOBATHCSI B MCTOYHMKAaX reorpadguueckoil mHpopmauuu (kaprorpadudeckue,
CTaTHCTHYECKHE, TCKCTOBBIC, BHJICO- U (POTOM300PaKEHHUS, KOMIIBIOTEPHBbIC 0a3bl JIaHHBIX):
HAXOJWUTh U M3BICKATh HEOOXOAUMYIO HHPOPMAIUIO; ONPENENsATh U CPABHUBATH KAUECTBEHHBIC
U KOJMYECTBEHHBIEC IMOKA3aTeNM, XapaKTepu3ylolue reorpaguueckue OOBEKTHI, MPOIECCH U
SIBJICHUSI, MX TOJIOKEHHUE B MPOCTPAHCTBE MO reorpaduyeckuM KapTaMm pa3HOTO COACpPKAHUS U
APYTUM ~ HWCTOYHHMKAM;  BBUIBJIATH  HENOCTAIOUIYIO,  B3aUMOOIOJHSIOMIYIO  H/HIH
MPOTUBOPEYHBYIO reorpaduieckyro HHOopMaIHo, IPEACTaBICHHYIO B OJJHOM HJIM HECKOJIBKUX
UCTOYHUKAX;



. OpeACTaBIATh B pa3auuHbiX ¢opmax (B BHAE KapTbl, Tabmuibl, rpaduka,
reorpaM4ecKkoro omucanus) reorpadudeckyro MH(OpMaIKio, HEOOXONUMYIO IJIsl pPelIeHUs
y4eOHBIX U MPAKTHKO-OPHEHTUPOBAHHBIX 33]1a4.

BrITyCKHUK MOTyYUT BO3MOKHOCTh HAYYHUTHCS:
. MOJIENIMPOBATh TeorpauiIecKkue 0ObEKThI U SBIICHUS,

. MPUBOJUTH TMPUMEPHl MPAKTHUECKOrO0 HCIOJb30BAHMS Treorpaduueckux 3HAaHUNW B
Pa3IUYHBIX 00JIACTSIX JEATEIbHOCTH.

MaremaTuka

Cratucruka u Teopusi BEposiTHOCTEN

BrinmycKkHUK HayquTCA:

. NIPEJICTABIIATh JAHHBIE B BUE TAOJUII, IHArpaMM;

. YUTaTh HHPOPMAIIHIO, MPECTABJICHHYIO B BUC TaOJIUIIbI, JUATPAMMBI.

B noBceaHeBHOM )XU3HU U IPU U3YUEHUU JPYTUX MPEAMETOB BBITYCKHUK CMOKET:

. W3BJICKaTh, MHTEPIPETUPOBATh U MPEeoOPa30BBIBATH MH(MOPMAIINIO, MPEACTABICHHYIO B
Ta0IMIIax ¥ Ha AUMarpaMMax, OTPAXKAIOIIYI0 CBOMCTBA U XapaKTEPUCTUKH PEATbHBIX TPOLIECCOB U
SIBJIEHUI.

Harnsannas reomerpus
I'eomerpuyeckue Gpurypol
BrlllyCKHUK Hay4YuTCS:

. orepupoBaTh Ha 0a30BOM YpPOBHE MOHATHUSMH: (QUrypa, TOUKA, OTPE3OK, MpsAMas, Jyd,
JIOMaHasi, yroJl, MHOrOyTrOJIbHUK, TPEYTOJIbHUK U YETBIPEXYT OJIbHUK, IPAMOYTOJIbHUK U KBAJIpar,
OKPY)KHOCTb U KpYI, IPSIMOYTOJIbHBIM Napanienenumnesn, Kyo, map. M3o0paxkaTe u3ydaemble
(GuUrypsl OT pyKd U C IOMOIIBIO JTUHEUKH U LUPKYJIS.

B noBce1HEBHOM KU3HU U IIPU U3YYEHUU APYTUX IPEAMETOB BBITYCKHUK CMOXKET:

. pelaTh MpaKTUYECKUe 3aJa4y ¢ IPUMEHEHHEeM MPOCTEHIINX CBONUCTB (Uryp.
W3mepenus U BBIYUCIEHUS
BbInycKkHUK Hay4quTCS:

® BBIIIOJIHATE UBMCPCHUC OJIMH, paCCTOHHHﬁ, BCIIMYMH YIJIOB C IMOMOIIBbKO MHCTPYMCHTOB
JJIA I/I3MepeHI/Iﬁ AJIMH U YTI'JIOB.

duzuka
BrlIlTyCKHUK HayuuTCS:

. cobioiaTh TpaBwila O€30MAaCHOCTH W OXpaHbl Tpyna Mpu paboTe ¢ Yy4eOHBIM U
1a00paTOpHBIM 000PYI0OBAHUEM;

® IIOHHUMATb IPUHIUIIBLI I[CFICTBI/IH MallluH, HpI/I60pOB U TCXHHUYCCKUX YCTPOI\/JICTB, yclioBus
X 0€30MaCHOr0 NCIOIb30BAHMUS B OB CEIHEBHOM KU3HU,



. UCIOJIb30BaTh MPH BBIMTOJHEHUU Y4YEOHBIX 3aJad4 HayYHO-TIONMYJISAPHYIO JIUTEpaTypy O
(bU3NYECKUX SBICHUSIX, CIPABOYHBIE MaTEpUAIbl, peCypChl UHTEPHETA.

HNndopmatrka
BbInyCKHUK Hay4IHUTCS:

. pasznu4aTh BUIBI MH(OpPMAIUU 1O crioco0aM €€ BOCIPUATHS YEJIOBEKOM M TI0 CIocodam
e€ MpecTaBlIeHNUs] HA MATEPUATTBHBIX HOCUTEISX;

. NPUBOJAUTH TNpPUMEPbl HMHQPOPMALMOHHBIX IPOLECCOB (IIPOLIECCOB, CBSI3aHHBIX C
XpaHeHHeM, Mpeodpa3oBaHUEM U Mepeaayeii TaHHbIX) B )KUBOM MPUPOJE U TEXHHUKE;

. knaccupuuposath cpenctsa UKT B cooTBeTCTBUU C KpyTrOM BBIINOIHAEMBIX 3a/1a4.

MaTteMaTH4ecKUe OCHOBBI I/IH(I)OpMaTI/IKI/I
BBIHYCKHI/IK MMOJIYYUT BO3MOKHOCTD:

. MO3HAKOMHUTBCA C TMpUMEpaMHd MaTEeMaTHYEeCKUX MOJAENeH U  HCIOIb30BaHHEM
KOMIIBIOTEPOB MIPU UX aHAJK3€; MOHITh CXOJCTBA U Pa3IMUU MEXKIY MAaTEMAaTUYECKONH MOJIEIbIO
00BEKTa M €ro HATYpHOW MOEJbI0, MEXKAY MAaTeMAaTHUYEeCKOW MOENbI0 O0BEKTa/IBICHHUS M
CIIOBECHBIM OMHCAHUEM.

Hcnonp3oBaHne IPOrpaMMHBIX CUCTEM U CEPBUCOB
BrlllyCKHUK Hay4YuTCS:
. KJaccu GUIMPoBaTh (ailsibl IO THITY U UHBIM ITapaMeTpaM;

. BBIIIOJHATh OCHOBHBIE omepauuu ¢ (aiimamu (co3laBaTh, COXPaHATh, PeJaKTUPOBATh,
yAaJsATh, ApXUBUPOBATh, «PAaCIaKOBBIBATh» apXUBHbIEC (DaiiiIbl).

BI)IHYCKHI/IK OBJIaACCT (KaK PE3YJIbTAT NPUMECHCHUS ITPOIrPAMMHBIX CUCTEM U UHTCPHET -CCPBUCOB
B JIAaHHOM Kypce 1 BO BCEM 00pa3oBaTeIbHOM IpoIecce):

. HaBbIKaMU pabOThl ¢ KOMIIBIOTEPOM; 3HAHUSIMU, YMEHHUSMH U HaBBbIKAMHU, JOCTaTOUYHBIMU
U paboThl C Pa3IMYHBIMU BUAAMM IPOIPAMMHBIX CHUCTEM M MHTEpHET-CepBUCOB ((aiinoBble
MEHE/IKepbl, TEKCTOBbIE PEAAKTOPHI, SJIEKTPOHHbIE TaOIUILIbI, Opay3epbl, TOMCKOBbIE CHCTEMBI,
CIIOBApH, 3JIEKTPOHHbIE SHIMKIIONEINN); YMEHUEM OMUCHIBATh PabOTYy 3TUX CHCTEM U CEPBUCOB
C HCIIOJIb30BAHUEM COOTBETCTBYIOIEN TEPMUHOJIOTHH;

. pasnTMYHBIMA (GOpMaMU TIPEACTABICHUS JaHHBIX (TaOJHIBI, AUMArpaMMBbl, TpadUKu U T.
a.);
° ITIO3HAKOMUTCA C HpOFpaMMHI)IMI/I CpeI[CTBaMI/I JJIA pa60Tr,1 C aYZ[I/IOBPlSyaJII)HI)IMI/I

JAHHBIMHU M COOTBETCTBYIOLIMM IOHSITUIHBIM aIllapaToM.
BbIIyCKHUK MOTYYUT BO3MOXHOCTB (B JAHHOM KypCe U MHOW y4eOHOM e TeIbHOCTH):

. MPAKTUKOBATHCS B HCIOJB30BAHUM OCHOBHBIX BHJIOB MPHUKIATHOTO MPOrPaMMHOTO
obecrieueHus (peAaKTOPhI TEKCTOB, STIEKTPOHHBIC TAOIHUIIBI, Opay3epsl U 1p.);

. IIO3HAKOMHUTHCS € IpPUMEpPaMU HCIOJIb30BAHUS MATEMaTUYECKOIO0 MOJEIMPOBAHMS B
COBPEMEHHOM MUPE;



. IIO3HAKOMUTHCS € IOCTAHOBKOW BOIIPOCA O TOM, HACKOJIBKO JOCTOBEPHA IOJIyYEHHast
uH(popmamus, MOAKPEIIEHa JU OHA JOKa3aTelIbCTBAMHU TMOJIMHHOCTH (MIpUMEpP: HAJIHYHE
AJNIEKTPOHHOM MOJIUCH); TTO3HAKOMHUTHCS ¢ BO3MOXKHBIMH MOAXO0AAMH K OIIEHKE JOCTOBEPHOCTH
uH(popMaIuu (MpuUMep: CPaBHEHHE JAHHBIX U3 Pa3HBIX HCTOYHHUKOB);

. ITO3HaKOMHUTHCS ¢ MpuMepamu ucnonb3zoBanus UKT B coBpemenHOM MupE;

. MOJyYUTh MpPeCTaBICHUsI 0 POOOTU3UPOBAHHBIX YCTPOMCTBaX U MX HCIIOJb30BAaHUU HA
IIPOU3BOJACTBE U B HAYYHBIX UCCIEAOBAHUSAX.

Texmonorus

PesynbTatel, 3asBiIeHHbIE oOpa3oBaTenbHOM mporpammon «TexHomorus» Mo  OJ0KaM
coiepKaHUs

dopMHpOBaHUE TEXHOJOTMYECKON KYJIBTYPhl M IPOEKTHO-TEXHOJOTMYECKOrO MBINIJICHHS
00yJaroImXcs

BbINyCKHUK Hay4YHTCSA:

. clieloBaTh TEXHOJIOTMM, B TOM YHCII€ B IPOL[ECCE U3TOTOBJICHUS CYOBEKTHMBHO HOBOI'O
MIPOAYKTA;
. OLICHUBATh YyCIIOBUA IPUMEHUMOCTM TEXHOJIOTMH, B TOM YHCIE C TO3ULIUHI

9KOJIOTHY ECKOM 3aIMIIEHHOCTH;

. MIPOrHO3UPOBATh 10 H3BECTHOM TEXHOJOIMH BBIXOJbI (XapaKTEpUCTUKHU IPOJAYKTa) B
3aBUCHUMOCTH OT HW3MEHEHHUS BXOJ0B/IapaMeTpOB/peCcypcoB, IMPOBEPATH MPOTHO3BI OMBITHO-
JKCIIEPUMEHTAIIBHBIM NYTEM, B TOM YHUCIE CaMOCTOATEIBHO IUIAHUPYsS TakKoro poja
JKCIIEPUMEHTHIL;

. B 3aBHCHMOCTH OT CHUTYyallid ONTHMH3UPOBATh 0a30BBIC TEXHOJIOTMH (3aTPATHOCTh —
KauecTBO), MPOBOAUTH AaHaIM3 aJbTEPHATUBHBIX PECYpCOB, COCIUHATH B €IUHBIN MJIaH
HECKOJIbKO TEXHOJIOTMM 0e3 MX BHJOU3MEHEHUs [Js TMOJY4YEHHUs CJI0XHOCOCTAaBHOIO
MaTepHaJIbHOTO WM HH()OPMAITMOHHOTO MPOIYKTa;

. IIPOBOJUTH OLICHKY M MCIBITAHUE MTOJTYYEHHOr0 IPOYKTa;

. OPOBOAUTH aHaJIM3 MOTpeOHOCTE B TeX WM HWHBIX MaTepualbHBIX WU
MH(OPMAIIMOHHBIX TPOAYKTAX;

° OMMACBIBATH TCXHOJIOT'MYCCKOC PCIHICHHUE C MOMOIIBIO TCKCTA, PUCYHKOB, rpaq)quCI(oro
N300pakeHNUs;
. aHAJM3MPOBATH BO3MOXKHBIE TEXHOJIOTMYECKUE PEILICHHUS, ONPEEITh UX JOCTOMHCTBA

HEJOCTAaTKN B KOHTCKCTEC 3aI[aHHOfI CUTyalluu,

. MIPOBOIUTh U aHAJIM3UPOBATh Pa3pabOTKy W/WUIIM pealu3alyio MPUKIATHBIX MPOEKTOB,
MpeIoIararonmx:
. OIpeNeTICHHEe XapaKTePUCTHK M Pa3pabdOTKy MaTepuajbHOrO MPOAYKTa, BKIIOYAS €ro

MOJleJTMpOBaHNEe B HMH(GOPMAIMOHHON cpene (KOHCTPYKTOpE), BCTpaMBaHUE CO3JIAHHOTO
MH(OPMAIIMOHHOT O MPOIYKTa B 3aJJaHHYIO 000JI0UKY,

. M3TOTOBJICHHE WH(OPMAIMOHHOTO MPOAYKTa IO 3aJaHHOMY aJrOPUTMY B 3aJaHHOU
000JI0YKE;



® IIPOBOJUTL MW aAHAJIU3UPOBATH pa3pa60TKy /U pain3aiuio TCEXHOJIOIHYCCKUX
IIPOCKTOB, IMPCAITIOIAraromnX:

— ONTUMM3AIMIO  33JaHHOTO  crocoba  (TEXHOJIOTMH) TOJYyYeHHUs  TPeOyroIerocs
MaTepuaabHOIro NPOoAyKTa (Mocye ero IpUMEeHEHUs B COOCTBEHH O MpaKTUKeE),

— pa3paboTky (KOMOWHUpOBaHWE, M3MEHEHHE MapaMeTpoB W TpeOOBaHUU K pecypcam)
TEXHOJIOTUM TIOJIyYCHHSI MaTepUaIbHOTO W WH()OPMAITMOHHOTO MPOAYKTa C 3aaHHBIMH
CBOICTBaMU;

_ OpPOBOJUTE M AHAIM3UPOBATh  pa3pabOTKy  W/WIM  pealu3aluio0  MPOEKTOB,
IPEeANoIaralomX:

— IUIaHUpOBaHUE (pa3pabOTKy) MaTepHalbHOIO INMPOAYKTa B COOTBETCTBUU C 3ajayel
COOCTBEHHOH JIEATEIFHOCTH (BKIIIOYAsI MOJICIMPOBAHUE U Pa3pabOTKy JOKYMEHTAINH),

— IUIaHUpOBaHue (pa3paboTKy) MaTepHalbHOTO MPOAYKTa Ha OCHOBE CaMOCTOSITENILHO
IPOBEAEHHBIX UCCIIEOBaHUI MOTPEOUTENECKUX HHTEPECOB.

BBIHYCKHI/IK IMOJIYYUT BO3MOXHOCTb HAYyUUTBCA:

. BBIBIATH U (OPMYyIUpOBaTh MpodsieMy, TpeOYIOUIyl0 TEXHOJOIHYECKOro
pelieHus;
. MOU(UIIUPOBAThH UMEIO LI eCst HPOIYKThI B COOTBETCTBUU C

CUTYaIlMeli/3aKka30M/IOTPEOHOCThIO/3a1aueld  EATeTbHOCTH Y B COOTBETCTBUU C  HX
XapaKTepUCTUKAMU pa3padaThiBaTh TEXHOJIOTHIO HA OCHOBE 0A30BOM TEXHOJIOTHH;

. TEXHOJIOTU3UPOBATh CBOM OIIBIT, NPEACTABIATh Ha OCHOBE PETPOCIEKTHBHOIO
aHanmM3a U YHU(HUKAIMK ACATeIbHOCTU OIHUCAHWE B BHJIE MHCTPYKLHMM WM TEXHOJOTMYECKON
KapThI.

[TpenmMeTHBIC PE3yIHTATHI
IIpoepammmuvie mpebo8anus K 3SHAHUAM (Pe3yabmamol MeopPemuiecKoli H0O20MOBKU):

® npaBujia Oe3omacHOM pa6OTBI C JJICKTPOHHO-BBIUUCIIUTCIbHBIMU MAalIMHAMH H
cpeacTBaMu I c6opa MPOCTPAHCTBCHHBIX JAHHBIX;

. OCHOBHBIE BU/Ibl IPOCTPAHCTBEHHBIX JAHHBIX;
. COCTAaBHbBIE YAaCTH COBPEMEHHBIX I'€OMH()OPMALIMOHHBIX CEPBHCOB;
. po¢ecCOHaIbHOE IIPOrpaMMHOE obecrnieueHue JUIS 00paboTKH

MMPOCTPAHCTBCHHBIX JTaHHBIX;

. OCHOBBI ¥ TIPUHIIUIIBI a9POCHEMKH;

. OCHOBBI W TIPUHIUINBI PAaOOTHl TJIO0AIBHBIX HABUTAIMOHHBIX CITyTHHKOBBIX
cuctem (I'HCC);

. NPEACTABICHHEe W  BHU3yaJM3alMs  MPOCTPAHCTBEHHBIX  JIAHHBIX  JUIS

HenpogecCHOHaIbHBIX M10JIb30BATENEH;

. npuHUKbl 3D-MoaenupoBanus;
. YCTPOWCTBO COBPEMEHHBIX KapTOrpauuecKiX CEPBUCOB;
. MpEACTaBICHHE U BU3yalM3allsd  NPOCTPAHCTBEHHBIX  JIAHHBIX  JJIA

HCHpO(i)GCCI/IOHaJ'II)HBIX HOHB3OBaTeHeﬁ;



. Jemmu GpupoBaHrne KOCMUUYECKUX U300paKeHUI;

. OCHOBBI KapTorpaduu.

Ilpoepammnvie mpebosanuss K YMEHUSM U HABbIKAM (De3YAbMamvl NPAKMUYECKOU
Nn0020MOBKU).

. CaMOCTOSITENIbHO pellaTh IOCTAaBJIEHHYIO 3aJady, aHaIu3upys M Mojdupas
MaTepuaibl U CPEACTBa sl €€ PEIIECHNUS;

. CO3/1aBaTh M PACCUMTHIBATh MOJETHBIM IUIaH U1 OECIUIJIOTHOIO JIETATENBHOIO
anmnapara;
. oOpabaTeiBaTh  a’3pOoChEMKY U  TOJydaTh TOYHBIE OPTO(OTOIUIAHBI U

aBTOMAaTU3UPOBAHHBIE TPEXMEPHBIE MOJEIIH MECTHOCTH;

. MoenupoBaTh 3D-00BEKTHI;

. 3alUIIATh COOCTBEHHBIE MPOEKTHI;

. BBITIOJTHATH OIU(POBKY;

. BBITIOJTHATH MMPOCTPAHCTBEHHBIN aHAIIU3;

. CO3/1aBaTh KapThl;

. CO3/1aBaTh MpocTeime reorpaduyeckue KapTol Pa3IuIHOIO COAEPKAHUS;

. MOJIEITUPOBATh Teorpauueckue 00bEeKTHI U SBIICHHUS;

. MIPUBOIUTH TTPUMEPHI MMPAKTUUECKOTO MCIIOIh30BaHMS reorpaduyeckiux 3HaHUN B

Pa3IMYHBbIX o0acTax ACATCIIBHOCTH.

Cucrema OLIEHKM JOCTHKEHMS IIJJAHUPYEMBIX pE3yJbTaTOB OCBOCHUS OCHOBHOH
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOT'O 00111eT0 00pa30BaHus

Buer koHTpOIS:

- IPOMEXKYTOYHBIN KOHTPOJIb, IPOBOJUMBIN BO BPEMsI 3aHATUH;
- UTOIOBBIH KOHTPOJIb, IPOBOAUMBIII [1OCIIE 3aBEpIIEHHs BCell yueOHON pOorpaMMmsl.
@DopMBI IPOBEPKH PE3YIbTATOB!

- HaOmroeHn e 32 00y4YaIOIMMUCS B IpoIecce padoThI;

- UI'pBI;

- UHIUBUAYaJIbHbIE U KOJUIEKTUBHBIC TBOPYECKHE PaOOTHI;

- Oecepl ¢ 00YYAIOMUMUCS U UX POIUTEIISIMH.

@opMBI TOABEEHUS HTOTOB:

- BBIIIOJIHEHH € [TPAKTUUECKUX PadoT;

- TECTBI;

- QHKETHI,

- 3allUTa MpOCKTaA.



Htoromas arrecranus 06yqa101unxc51 IpoBOAUTCA IIO peE3yJibTaTaM IIOJAT'OTOBKH W 3allWTbI
IIpOCKTA.

I[J'ISI OLCHHUBaHUA JACATCIBbHOCTH 06yqafo1unxcs[ HCIIOJIB3YIOTCA HWHCTPYMCHTBI CaMO- U
B3aMMOOIICHKH.

Temarnueckoe nNJIaHUPOBaHUE

/o

Paznen mporpamMmMbl yueOHOro Kypca

KomnuectBo
JacoB

3nakomcTBO. Texnuka Oe3onacHoctu. Beognoe 3ausatue («MeHsist MUp»).

Beenenue B reounopmannonssie Texnonoruu. Keiic 1: «CoppeMeHHbIe
KapThl, i Kak onucars 3emiio?».

Keiic 3nHakoMuT oOywarommxcsi ¢ pa3HOBUIHOCTSAMHM JaHHBIX. Peras
3a/auy Kelca, o0ydaroumecs: IpoXoAsT CIAEAYIOLe TEMAaTUKN: KapThl U
OCHOBBI UX (POPMUPOBAHUS; U3YUEHHUE YCIOBHBIX 3HAKOB U IIPUHLIUIIOB X
0TOOpakKeHHs Ha KapTe; CUCTEMbl KOOPAMHAT M MNPOEKIUH KapT, UX
OCHOBHBIE XapaKTEPUCTUKU U BO3MOKHOCTH IIPUMEHEHUs; MacluTad u Jp.
BCIIOMOTI'aTeJIbHbIE HHCTPYMEHTHI (POPMHUPOBAHUS KAPTHI.

Keiic 2: «['mobanpHOe mo3unmoHupoBanue “Haiinu cebst Ha 3eMHOM
mape”».

HecMoTpss Ha TO, YTO HaBHUraTOphl M CHOPTHUBHBIE TPEKEPHl CTAIH
HEOTHEMJIEMOW YacThIO Hamled >KW3HM, M0 KTO 3HAEeT MPUHLIUI HUX
pabotsl. Ilpoiias keiic, obyuatommecs: y3HatoT npo ['JIOHACC/GPS —
IPUHLHUIBL PabOThl, MCTOPUIO, COBPEMEHHBIE CUCTEMBI, NPUMEHEHHE.
[Tpumenenue norrepoB. Busyanmsaiusi TEKCTOBBIX JAaHHBIX Ha Kapre.
Co3nanue KapThl UHTEHCUBHOCTH.

doTorpaduu ¥ naHopamel.

Pa3nen, mocBsMIEHHBIA UCTOPUM W MPHHLUIAM co3faHus (oTtorpadum.
OOyuatonuecss IMO3HAKOMSATCS C TEXHMKOW co3maHus Qororpadum,
MO3HAKOMSTCS C BO3MOXHOCTSIMH IpUMeHeHus (doTtorpaduu Kak
CpelCcTBa CO3/IaHUS Yero-JInoo.
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OcHoBbl  a3podoTochéMkH. [IpuMeHeHMe OeCHHIOTHBIX aBUAIIMOHHBIX
cuctem B aspodorocbémke. Keiic 3.1: «Jlns yero Ha camoM Jesne Hy»KeH
OecnuIOTHBIN JIeTaTeNbHbIN anmapaT?».

OOBEMHBIA KeHC, KOTOPBIH MO3BOJIMT OOYYAIOIIMMCS OCBOUTH IOJHYIO
TEXHOJIOTHYECKYIO LENOYKY, HCIIOJIB3YEM YO KOMMEPY €CKUMHU
KOMMaHUsMH. YCTPOWCTBO M NpUHUMIBI (yHKIMOHUpoBaHus BIIJIA,
OCHOBBI ()OTO- U BUJCOCHEMKU M MPHUHIUIIOB Mepeaadyd UHPopMaIuu ¢
BIJTA, obpaboTtka nanubsix ¢ BITJIA.

29

Ketic 3.2: «M3MeHeHne cpepl BOKPYT IIKOJIBD.

ITponomxenue keiica 3.1. OOyuaromuecs, UMess B CBOEM pacHOpsKEHUU
ANIEKTPOHHYI0 3D-Mozenb MIKOMbI, MPOAOIKAIOT BHOCUTh U3MEHEHUS B
MPOAYKT C IEeJbI0 O1aroycrpoiicTBa paitona. O0ydarommecs: IpoJoJKal0T
COBEPILIECHCTBOBATH CBOM HAaBBIK 3D-MonenMpoBanys, 3aBepiiasi IpOeKT.

10

IToaroroBka 3alIMThI IIPOCKTA.

3ammra IpoeKTOB.

3akmountenbHoe 3aHsaTHE. [lonBenenne uToro padoThI.
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