TOUKA \!gqcm

MyHuIUMNIAJbHOE Ka3eHHOE YUpeKIeHue
«Komuter AnMunuctpauuu buiickoro paiiona no o0pa3oBaHuIO U 1eJ1aM MOJIOAEKU
MyHununajabHoe 010/:KeTHOe 00111e00pa3oBaTeIbHOe yUpesKaeHue
«IlepBomaiickasi cpeaHsisi 0011e00pa3oBaTETbHAS IIKO0JIA»
HenTp odpa3zoBanns nudpoBoro  ryMaHMTApHOro npoguieii «Touka pocta»

COI''TACOBAHO COI'JTACOBAHO [MPUHATO YTBEPXIAIO
IIporokon PykoBoauteins LeHTpa IIpoTokon Hupexrop MBOY
METOIUYECKOr0 COBETA «Touka pocra» IEIaroru4eckoro CoBeTa «IIepBomaiickass COLL»
Ne 4 «24» aprycta 2022 1. No 13 IIpuka3z Ne 108-11§1

oT «24» aBrycrta 2022 1. oT «25 » aBrycrta 2022 1. oT «25» aBrycra 2022 1.

PABOYAA ITPOIT'PAMMA
[0 MporpamMMe J0NMOJHUTEJIHLHOI0 00pa30BaHUS
«IKOJBHBIA KBAAPOKONTEP

HanpaBieHHOCTh TEXHUYECKASA

Bospact obygarommxcs 7-8 Kjaace
VYueOnsrit rog 2022-2023

Cpox peanmzaiuu nporpamMmsi 1 roj
Yuurens Tpsamkuna Upuna BajgepbeBHa
Kareropus Boicuias

c. [lepomaiickoe
2022 .




OriaBjaenue

R 0eY: (0205 Gnchnu s c £25: Bc T 1 005 (o) ;- FRTRUURTTTT TR 3

. MECTO KYPCA B YHEOHOM TIITAHE. .....eveuvienriireteessesseesteessesssesseessesssesbeassessseabsesseaseesbeenseasseabe e benseenbeenneanes 5

. [I1aHUpyEMBIE PE3YTBTATHI OCBOCHHUST KYPCA . +uveevrrasseessreasseessneesseessseassesssneessesssseessessssessssssssesssnsanseses 5

0103 (07 e2) 212 (S0 Qg 1 PSP PU PR 9

. YUEOHO-TEMATHUECKOE TITTAHMPOBAHIIC  ...eeuvvreissreesstetessteeessseeessseessssesssssesssssesssssesssssesssssessnssesssssessnsees 11

. KaJIeHTapHO-TEMATHUECKOE IIITAHUPOBAHIE .....uvvvvveieistiiesiresssiresssinesssinessssne s ssn s ssne s s sbnessnaessnaesssneas 13

. MaTepI/IaJ'IBHO'TCXHI/ILIeCKI/IC YCII0BUS PCATTU3AIUHU ITPOTPAMMBL.....uiniiiiiiiii 14

. JIATEPATYPA U LIUDPOBBIC PECYPCBL...uvviurierteeiureeteeaseaesseeasseesseeasseesseeasseessesaseessseaseessseanseesssssnsesssneas 15

. JINCT KOPPEKTUPOBKHU PAOOUEH TIPOTPAMMDBL ... .eeeuveinrieseessreesseeasreessesssreessessneessesssreessesaneessnsssreessenas 16



1. IosicHUTe/ILHAS 3aIIHCKA

AKTYalbHOCTB: CErofiHd T'€OMH()OPMAIMOHHBIE TEXHOJIOTUU CTaJM HEOTHEMJIEMOW YacThIO
Halled O KU3HM, JI000M COBpPEMEHHBI YEJIOBEK IOJIb3YeTCs HAaBUTAIMOHHBIMH  CEPBHCAMH,
IPUIIOKEHUAMHU JUIsI MOHUTOPHUHIA OOIIECTBEHHOTO TPAHCIOPTa M MHOTMMHU JIPYTMMHU CEpBUCAMH,
CBSI3aHHBIMU C KapTaMH. JTH TEXHOJIOTHU UCTIOIB3YIOTCS B COBEPLICHHO Pa3IMYHBIX cepax, HauuHas
OT pearupoBaHUsl IpU YPE3BbIYANMHBIX CUTyalMsX M 3aKaHuuBas MapkeTHMHroM. Kypc
«["eonH(pOpPMALIMOHHBIE TEXHOJIOTHMY» TO3BOJSIET CPOPMHUPOBATH Y 0OYHUAIOLINXCS YCTOHUNBYIO CBA3b
MEXJIy HH(POPMAIMOHHBIM UM  TEXHOJOIMYECKMM HAINPaBJIEHUSMH Ha OCHOBE  pEaJIbHBIX
MPOCTPAHCTBEHHBIX JAHHBIX, TAKUX KaK a3pooTOChEMKA, KOCMHUYECKasi ChEMKA, BEKTOPHbIE KapThl U
Ap. DTO MO3BOJUT OOYHYAIOUIMMCS IOJYYMTh 3HAHUS IO HCIOJb30BAHUIO TI'€OMH(DOPMALMOHHBIX
MHCTPYMEHTOB M IPOCTPAHCTBEHHBIX JAHHBIX JUIsl NOHMMaHUS M M3yYEHUS OCHOB YCTpOHCTBa
OKpY’KaloIlero Mupa M HPUPOJHBIX siBIeHUN. OOydaromuecss CMOTYT pPEalnd30BbIBAaTh KOMAHHbIE
MIPOEKTHI B chepe UCCICAOBAHUS OKPYKAIOIIET0 MHUpa, HauyaTh UCIOJIb30BaTh B MOBCEIHEBHON KU3HU
HaBUTALMOHHBIE CEPBUCHI, KOCMUUYECKHE CHUMKH, 3JIEKTPOHHbIE KapThl, COOMPaTh JaHHbIE 00 00BEKTaxX
Ha MECTHOCTH, c03/1aBaTh 3D-00BEKThl MECTHOCTH (KaK OTACNIbHBbIC 3[aHUs, TaK U Ielble ropojaa) u
MHOT0€ JIpyroe.

@OYHKIMOHAJIbHOE NPeHA3ZHAYeHHEe MPOrPaAMMbI: IPOEKTHAS.

®opMa OpraHu3auuM: rpymnmnoBas.

AKTYaJIbHOCTD M OTJINYHMTEbHbIEe 0COOEHHOCTH IIPOrPaMMBbI

HoBu3Ha mnporpammbl 3aKiloyaeTcs B CO3JaHMM YHHMKaJIbHOW 00pa3oBaTelbHON cpensbl,
dbopMupyromell MPOEKTHOE MBIIUICHHE OOYYAIOIIMXCS 33 CUYET TPAHCISIIUH TPOCKTHOTO CIocoda
JeSITeIbHOCTH B PAMKAX peIleHHUs] KOHKPETHBIX MPOOIEMHBIX CUTYaLUH.

AKTYaJlbHOCTb ITPOrpaMMbl 00YCIIOBJIEHA TEM, YTO padoTa HaJl 3a/ladaMH B paMKaxX IPOEKTHOU
NesTeIbHOCTH (DOPMUPYET HOBBIM THUI OTHOLICHUS B paMKaX CHUCTEMbI «IIpUpojia — OOIIECTBO —
YeJIOBEeK — TEXHOJOTHH», OIPEIEeNAIOMUI 0053aTeIbHOCTh JKOJIOTUYECKO HOPMHUPOBKH TPH
OpraHu3alK JII0O00H JEATEIBHOCTH, YTO SBJSETCA MEPBBIM IIAroM K (POPMHPOBAHUIO IIOKOJICHUS
Pa3BUTHSD», ABIIAIOILETOCS TPEHIOM Pa3BUTHSI COBPEMEHHOTO OOIIECTBA.

[Tporpamma npeanosnaraer GopMHUpOBaHUE y OOyUarOIIMUXCs MPEACTaBICHUN O TEHACHUUSIX B
pa3BUTUN TexHHUYeCKOW cheprl. HOBBI TEXHO-TPOMBINUIEHHBIN YKIaJ HE MOXET ObITh INOJIOKEH B
¢dopmar oOuiecTBa pa3BUTHS TOJBKO HAa OCHOBAaHMM HOBHU3HBI (DU3MYECKUX MPUHIMIIOB, HOBBIX
TEXHUUYECKUX PEIICHUH U KIACTEPHBIX CXEM B3aUMOIEHCTBUS Ha TOCTUHAYCTPUAIILHOM 3TaIle pa3BUTHSA
COLMyMa, a UJes pa3BUTHs OOIIECTBa HEMPEIOKHO BKJIIOYAET B ce0sl TEHACHLUIO K OOpETEeHHIO
COHAITPaBJIEHHOCTH aHTPOIIOT'€HHBIX (JAaKTOPOB, 3aKOHOB pa3BUTHsI OMOCGHEPHI U KYJIBTYPHOTO Pa3BUTHS.

[Tenarornyeckast 11€1€c000pa3HOCTh ATOM MPOrpaMMbl 3aKIHOYAETCSl B TOM, YTO OHA SIBIISETCS
LIEJIOCTHOM 1 HENpPEepPBhIBHOM B TEUEHHE BCETO IMpoliecca 00yueHHs U MO3BOJISIET 00yJaroeMycs 1ar 3a
IIIarOM PacKphIBaTh B cebOe TBOPUECKHE BO3ZMOKHOCTH U CAMOPEAIN30BbIBATHCS B COBPEMEHHOM MUpE.
B nporecce n3ydeHus: okpyxaromiero Mupa o0ydJaromuecs nojay4yaT JOMOJTHUTEIbHOEe 00pa3oBaHKe B
obmacti UH(OPMATHKH, Teorpaguu, MaTeMaTUKH U (PUUKU.

OTnMuuTENBHON 0COOEHHOCTHIO JAHHOW MPOTrpaMMBbl OT YK€ CYILECTBYIOIINX 00pa30BaTEIbHbBIX
IporpamMM SIBJIsleTCs €€ HalpaBlIEHHOCTh HA pa3BUTHE OOYyYaroIMXCS B NMPOEKTHOM AEATEIbHOCTH
coBpeMeHHbIMU MeTogukamMu TPU3 u SCRUM c¢ nomompi0 COBPEMEHHBIX TEXHOJOTHH U
00opymoBaHUsI.

DopMbl 3aHATHH:

- paboTa HaJ| pelIeHueM KeicoB;

- 1a00paTOPHO-IPAKTUYECKUE PAOOTHI;

- JIEKLUU;

- MacTep-KJIaccChl;

- 3aHATHUSI-COPEBHOBAHUS;

- BKCKYPCHH;

- IPOEKTHBIE CECCUU.

Metoabl, ucno/Ib3yeMble HA 3aAHATHAX:

- IpakTU4Yeckue (YnpaxHeHus, 3a/1a4n);

- cJIOBECHBIE (paccka3, becesia, UHCTPYKTaX, UTEHUE CIIPABOYHOM JINTEPATYpPHI);

- HarJIsAHbIE (IEMOHCTpALUs MYJIbTUMEIMIHHBIX MTpe3eHTalui, poTorpadun);
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- ipoOaeMHbIe (METOABI POOIEMHOTO M3JI0KEHHUS) - 00yJaromuMcs Ja€Tcsl 4acTh TOTOBOTO
3HAHUS,

- DJBPHUCTHYECKHE (YaCTHYHO-TIONCKOBBIE) - OOYYalOmMMCS TIPEIOCTaBISAETCS OoJbIas
BO3MOKHOCTh BBIOOpA BapHAHTOB;

- HCCIIeIOBATENIbCKHE - 00YUaIOLIUECs] CAMU OTKPBIBAIOT U UCCIEAYIOT 3HAHUS,

- WUTIOCTPATUBHO-00bSICHUTENBHBIC;

- PENpPOAYKTHUBHEIE;

- KOHKpETHbIE M a0CTpakTHbIEC, CHHTE3 M aHaIM3, CpPaBHEHHE, 0000IIeHne, adbcTparupoBaHue,
KJ1accupuKalus, CUICTEMaTU3alIHsL, T. €. METOJIbl KAK MBICIIUTEIbHBIC OTIepaIliy;

- UHIYKTUBHbBIE, 1€ TyKTHUBHBIE.

[lenn w 3agauu peanu3aldd OCHOBHOW 00pa3oBaTEeNbHON MpPOrpaMMbl OCHOBHOTO OOIIEro
oOpazoBaHus

Hesab: BoOBIeueHHE OOYYAOIUXCS B MPOEKTHYIO JEATEIBHOCTh, pa3paboTKa Hay4YHO-
HCCIIEIOBATENbCKUX U MH)KEHEPHBIX MTPOEKTOB.

3amaun:

obyuarowue:.

- mpuoOpeTeHune u yrirydJaeHne 3HaHU OCHOB MPOSKTUPOBAHMS U YIIPABICHHS IPOSKTaAMH;

- 03HaKOMJICHHE C METOJaMH U npuémamu cOopa 1 aHanu3a uHhopMaIuy;

- 00y4YCcHHE IPOBEICHUIO HCCIICIOBAHUM, MPE3CHTAIIMH W MEKIPEIMETHOW ITO3UITMOHHON
KOMMYHHKAIUH;

- oOyueHne paboTe Ha CHEHATM3UPOBAHHOM 000PYIOBAaHUH U B IPOTPAMMHBIX Cpeax;

- 3HAKOMCTBO C XapA-KOMIIETEHIIUSMU (TeOMH(POPMAIIMOHHBIMH ), TIO3BOJISIOIIUMHU TPUMEHSTh
TEOPETUYECKHE 3HAHUS HAa IPAKTUKE B COOTBETCTBHH C COBPEMEHHBIM YPOBHEM Pa3BUTHS TEXHOJIOTHH.

passusaroujue:

- (hopMupoBaHHE UHTEPECAa K OCHOBAM U300pETaTENIbCKOM NeATETLHOCTH;

- pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEN M KPEaTUBHOTO MBIIIIICHUS;

- mpuobOpeTeHne ombita ucnonb3oBanus TPU3 mpu ¢GopmupoBanun COOCTBEHHBIX HIEH H
pelLICHU;

- opMupoBaHUE TTOHUMAHUS MPSIMON M OOPAaTHOW CBS3HM MPOEKTA U CPEIbl €ro peah3alliH,
3aJI0’KEeHHE OCHOB COLIMAIBHOM U HKOJIOTHYECKOW OTBETCTBEHHOCTH;

- pa3BUTHE T€ONPOCTPAHCTBEHHOTO MBIIIIJICHHUS;

- pa3BUTHE COPT-KOMIETEHINH, HEOOXOJUMBIX /ISl YCIEIIHOM paboThl BHE 3aBUCUMOCTH OT
BBIOpaHHOM Mpodeccumu.

gocnumamesnbHule:.

- (hopMuUpOBaHHE IPOSKTHOTO MUPOBO33PEHHS U TBOPUYECKOT'O MBITIICHHS,

- (opMHUpOBaHME MHPOBO33PEHHUS IO KOMIUIEKCHOW OLEHKE OKPYXAIOLIEro Mupa,
HaIpPaBJICHHOW Ha €T0 IO3UTUBHOE N3MEHEHHE;

- BOCIIUTaHUE COOCTBEHHOMN MO3MIIMU MO OTHOIIEHUIO K JIESITEIbHOCTH U YMEHHUE COMOCTaBIATh
e€ ¢ IPYrUMH MO3UIUSAMHU B KOHCTPYKTHBHOM JTHAJIOTE;

- BOCIIUTaHHE KYJIbTYPHI paOOTHI B KOMaH/IE.

IpuHIUNBI M TOAX0ABI K GOPMHPOBAHMIO IOTOJHUTEIbHOI MPOrpaMMbl

[Tporpamma peanuzyercs:

- B HENpephIBHO-00pPA30BATEIBHON  NIESTETHHOCTH,  COBMECTHOM  JIESTEILHOCTH,
OCYILIECTBISIEMOH B XOJ€ PEKUMHBIX MOMEHTOB, IJleé OOydalolMiics OCBaMBaeT, 3aKpeIuisieT U
anmpoOupyeT MOTydYeHHbIC YMEHUS,

- B CaMOCTOSTENIbHOW JEATENbHOCTH OOy4aroIluxcs, IJe OoOydaroumuiics MOXeT BbIOpaTh
JeSTeIhbHOCTh 110 MHTEpecaM, B3aMMOCHCTBOBATH CO CBEPCTHHKAMH HAa PAaBHOIPABHBIX IO3UIIHSX,
pemars mpoOJIeMHbIE CUTYAIllUU U JIP.;

- BO B3aMOJEHCTBHUU C CEMbBSIMHU JIETEMN.

[Tonxobl K GOPMUPOBAHUIO TPOTPAMMBI:

JIuunocmno-opuenmupogannsii. OpraHuzanusi o0pa3oBaTeIBLHOrO Tpolecca € y4ETOM
IJIAaBHOTO KpuTepusi 3(P(PEKTUBHOCTH OOYYalOIIErocsi — €ro JMYHOCTH. MexXaHHW3M — CO3JlaHHe
YCIIOBHIA JUTSI Pa3BUTHS JMYHOCTH Ha OCHOBE M3YYEHUS CIIOCOOHOCTEH 00yUJaronerocs, ero MHTEPECcoB,
CKJIOHHOCTEH.
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Heamenvnocmupti. OpraHuzamys JIEATEILHOCTH B OOIMEM KOHTEKCTE 00pa3oBaTEIbHOTO
npouecca.

Iennocmuuui. Opranuzanusi pa3BUTHS W BOCIUTAHUS HAa OCHOBE OOIIEYETIOBEYECKUX
LIECHHOCTEM, a TAK)KE€ 3TUYECKUX, HDABCTBEHHBIX U T. 1.

Komnemenmnocmuutii. @DopMUpOBaHHWE TOTOBHOCTH  OOYYAIOIIUXCS  CaMOCTOSATEIIBHO
JICHCTBOBATH B XOJI€ PELICHUS aKTyaJbHbBIX 3a/1a4.

Cucmemmnpwrit. MeTo10JI0TUUECKOE HAINPABICHHUE, B OCHOBE KOTOPOIO JICKHUT PAacCMOTPEHHUE
00yJaromerocs: Kak meJ0CTHOrO MHOKECTBA 3JIEMEHTOB M3 OTHOIICHUU U PA3JIMYHBIX CBSI3CH MEXKIY
HHUMH.

Juanozuueckui. Opranu3anys mpolecca ¢ y46ToM IPUHITUIA TMajIora, CyObeKT-CyObEeKTHBIX
OTHOIIICHHUH.

Ilpoonemnsbrit. OopMUpPOBAHHE NPOTPAMMbl C TMO3ULIUA KOMIUIEKCHOTO W MOJYJIBHOIO
MIpPEJICTaBICHHS €€ CTPYKTYPBI KaK CHUCTEMBI MTOANPOTPAMM IO 00pa30BaTEIbHBIM 00JIACTSIM B IETCKUM
BHJIaM JIEATEILHOCTH, CIIOCOOCTBYIOIIMM IICJICBBIM OPUEHTHUPAM Pa3BUTHSA.

Kynomyponozuueckuii. Opranuzaiys mnpoiecca ¢ y4éToM MoTeHIalIa KyJIbTypoCcoOOpa3HOTO
coJiepKaHusl JOIIKOJILHOTO 00pa3oBaHMs.

2. MecTo Kypca B yueOHOM IJIaHe.
JlaHHast mporpamMMa 10 JIONOJHUTEIIFHOMY 00pa30BaHHIO MPEAyCMaTpUBACT HA peaIn3aluio B
7-8 xiacce 34 yaca. Pabouas mporpamMma paccunTtana Ha 34 yaeOHbIe HenenH, | yac B Henento. Pabouas
IIporpaMMa MOKET pPEaJTU30BbIBaTbCSI C MHCIOJIB30BAHUEM 3JEKTpoHHOro obOydenus (O0) wu
JIMCTaHIMOHHBIX 00pa3oBaTenbHbIX TexHonorui (JOT).

3. [lnanupyemble pe3y/bTaTbl 0CBOCHHS Kypca

Oobuue nonosxcenusn

[Iporpamma naér oOydarOmMMCs BO3MOXKHOCTH TIOTPY3HTBCS BO BCE MHOrooOpasme
IIPOCTPAHCTBEHHBIX (TeoMH(OPMAIIMOHHBIX) TexHosorui. IIporpamma 3HaKOMUT OOydarOIIMXCS C
reonH()OpMallMOHHBIMU CHCTEMaMU M C PA3IMYHBIMU BHUJAMHU T'€OJIaHHBIX, IO3BOJSET MOJYYUTh
0a30Bble KOMIIETEHLIMU MO cOOpY JaHHBIX M OCBOMTH IEPBUYHbBIE HABBIKM pabOTHI C JaHHBIMU.
[TonyyeHHblE KOMMETEHLIMM WU 3HAHUS MO3BOJIAT OOYYalOIIMMCS NPUMEHUTh UX MOYTH B JHOOOM
HampaBJIeHUU COBPEMEHHOIro pbiHKa. OCBOMB Nporpammy, o0yJaromuecs cMOryT BblIOpaTh Haubosee
MHTEPECHYIO JJIl HUX TEXHOJOTMYECKYI0 HAIPaBJIEHHOCTb, KOTOPOH OHU OyAyT oOydyaThCs B paMKax
yrIIyOIEHHOTO MOAYJIS.

[IporpamMma 3aTparuBaeT Takue TeMbl, Kak: «OCHOBBI pabOThl € NPOCTPAHCTBEHHBIMU
TaHHBIMWY», «OpUEHTHpOBaHHE HAa MeCTHOCTH», «OCHOBHI (oTorpadum», «CaMocTosATeNbHBIN cOOp
JTaHHBIX», «3D-MoenupoBaHne MECTHOCTH U OOBEKTOB MECTHOCTIY, «I €OMH(pOPMAIIMOHHBIE CUCTEMBI
(TUC)», «Buzyanuzaius 1 npeacTaBIeHue pe3yIbTaTOBY.

Cmpykmypa nianupyemuoix pe3ynbmamog

[InanupyemMble pe3ysbTaThl ONMPAIOTCS HAa BENyIIME LEJIEBbIE YCTAHOBKH, OTPaKarOINE
OCHOBHO, CYIITHOCTHBIH BKJIaJl KaX/10H U3y4aeMOi MporpaMMbl B pa3BUTHE JTMUYHOCTH, O0yUYaIOLIUXCS,
UX CIIOCOOHOCTEM.

B cTpykType miiaHupyeMbIX pe3yabTaTOB BBIACISIOTCS CIAEAYIOUINE TPYIIIbL:

1. JIuyHOCTHBIE pe3yabTaTbl OCBOCHUS JOMOJHHUTEIHHONH NpOTrpaMMbl Ipe/CTaBlICHBl B
COOTBETCTBHUH C IPYNION JUUHOCTHBIX PE3YJIbTATOB.

2. MeramnpeaMeTHble pe3ysbTaThl OCBOSHHS JOMOJIHUTENIBHOM MPOrpaMMBbl MPE/ICTaBIECHbI B
COOTBETCTBHUH C MOATPYHNIIAMH YHUBEPCAIBHBIX YUEOHBIX IEHCTBUIL.

3. IlpenmerHble pe3yabTaThl OCBOEHHUS JONOJHUTENBHOM MpOrpaMMbl NpPEACTABICHBI B
COOTBETCTBHUH C IPYMIaMH pe3yJIbTaTOB Y4eOHOTO IpeaMeTa.

Juunocmnuie pesynomamot

IIpoepammmvie mpebo6anus Kk yposHIO OCRUMAHHOCMU (TUYHOCMHbIE Pe3VIbMAambl):

— c(pOPMHUPOBAHHOCTh BHYTPEHHEH MO3UIUN 00YyYaOLIerocs, YMOLHMOHAIBHO-TION0KUTEIBHOE
OTHOIIEHHE 00yUaroIIerocs K MIKoJie, OpUEeHTalMsl Ha T03HaHWE HOBOTO;

— OpHEHTaIMs Ha 00pa3el] MOBEACHUS «XOPOILEro YICHUKa;
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— c(pOpMHUPOBAHHOCTh CAMOOLICHKH, BKJIOYAas OCO3HAHHE CBOMX BO3MOXKHOCTEH B YYEHHH,
CIIOCOOHOCTH aJIeKBATHO CYAUTh O MPUYMHAX CBOETO yCIIeXa/Heyclexa B yUeHHH; YMEHUE BHJIETh CBOU
JOCTOUHCTBA U HEJIOCTATKH, YBa)KaTh ce€0sl U BEPUTH B YCIIEX;

— c(OpPMUPOBAHHOCTH MOTUBAIMY K YU4COHOH JEATEITHHOCTH;

— 3HaHME MOpPAJIBHBIX HOPM U C(OPMUPOBAHHOCTh MOPAIBHO-ITUYECKUX CYXKICHHH,
CIOCOOHOCTh K PEUICHUI0 MOPAIbHBIX MPOOJeM Ha OCHOBE KOOPAMHALMHU PA3IMYHBIX TOYEK 3pEHUS,
CIIOCOOHOCTh K OIIEHKE CBOMX IIOCTYIKOB M JEMCTBUH JApYrMX JIIOJEH ¢ TOYKM 3peHus
COOJIIOICHHSI/HAPYIIEHUS! MOPAJIbHONH HOPMBI.

IIpocpammmnsie mpebosanus K ypoGHIO pA3GUMUL:

— c(OpPMHUPOBAHHOCTh IPOCTPAHCTBEHHOI'O MBIIUICHHS, YMEHUE BHIETh O0BEM B IUIOCKUX
IperIMeTax;

— yMeHHe o0pabaTbIBaTh U CUCTEMAaTU3UPOBATH OOJIBIIOE KOJIMYECTBO MH(POPMALIUY;

— c(opMHPOBAaHHOCTh KPEATHBHOTO MBINUICHHUS, MOHUMAHUE MPUHIUIIOB CO3JaHHUS HOBOTO
IIPOITyKTa,

— cpopMHUPOBAHHOCTH YCUIYMBOCTH, MHOT033JaYHOCTH;

— ¢(hOpMUPOBAHHOCTh CAMOCTOSITEIILHOIO MOAX0/a K BBIIIOJHEHUIO PA3IMUHBIX 33j]a4, yMEHUE
paboTaTh B KOMaH/€, yMEHHE MTPABUIILHO JCJIETUPOBAThH 33Ja4H.

Memanpeomemmnuie pezynvmamot

I'eorpadus

Buinycknux nayuumcsi:

* BBIOMpATh MCTOYHHUKH reorpaduueckoil nHpopmanuu (Kaprorpaduyeckue, CTaTUCTHYECKHE,
TEKCTOBbIE, BHJI€0- U (POTOM300paKEeHUs, KOMIbIOTEpHbIE 0a3bl JAHHBIX), aJE€KBATHbIE peEIIaeMbIM
3aJla4yam;

* OpHUEHTHPOBAThCA B MCTOYHUKAX reorpapuueckoil uHpopmanuu (kaprorpaduueckue,
CTaTUCTHUYECKHUE, TEKCTOBBIC, BUJICO- U (POTOM300paKEeHNUS, KOMIIBIOTEPHBIE 0a3bl JAHHBIX ): HAXOIUTH U
U3BJIEKaTh HEOOXOAUMYIO UH(OPMALIHIO; ONPEAETATh U CPAaBHUBATh KAUYeCTBEHHbIE M KOJIMYECTBEHHBIE
[IOKAa3aTeIM, XapaKTepu3yrolue reorpapuueckie 0ObeKThbl, IPOLECCHl U ABJICHUS, UX IOJO0XKEHHE B
IIPOCTPAHCTBE 110 reorpaguueckuM KapTaM pa3HOro CoJepXKaHWus M JAPYIMM HCTOUYHHUKAM; BBISBIISATH
HEJOCTAIOU[YI0, B3aMMOJIONOJHSIONIYI0O W/WIM MPOTHBOPEUYMBYIO Treorpapuueckyro HHGPOpMaIHUIo,
IIPEICTAaBICHHYIO B OJTHOM WJIN HECKOJIBKMX UCTOYHHKAX;

* IPEJCTaBIATh B pa3IMuHBIX (popmax (B BHJE KapThl, TaOnulbl, rpaduka, reorpaduyeckoro
onucaHus) reorpaduyeckyro HHPOpPMalH0, HEOOXOAUMYIO JJIsi pelieHUs] y4eOHBIX W IMPaKTHKO-
OpPUEHTUPOBAHHBIX 33/1a4.

Buinycknux noayuum 603mMoNCHOCMb HAYUUMbCA:

* MOJIETTUPOBATh reorpaduueckue OOBEKTHI U SBJICHNUS,

* IPUBOJIUTH PUMEPBI PAKTUUYECKOT0 UCIOIb30BaHMs Teorpapuueckiux 3HaHUH B pa3IMYHbIX
00acTIx AeSITENbHOCTH.

MaremaTtuka

CrartucTuka u TeopHs BEpOSITHOCTEN

Buinycknux nayuumcsi:

* IPECTaBIATh JAHHBIE B BUJIE TAOJIUL, THArpaMM;

* YUTATh UHPOPMALIUIO, IPE/ICTABICHHYIO B BU/I€ TaOIMIIbI, TUArPAMMBI.

B nosceonesnoii orcuznu u npu usyueHuu opyux npeomemos 8binyCKHUK CMONCEm.

* U3BJEKaTh, MHTEPIPETUPOBATH M MNpeoOpa3oBbIBaTh HMH(OpMAIUIO, MPEACTABICHHYIO B
TabIMIax W Ha JAMarpaMMax, OTPaXkarollyl0 CBOWCTBAa M XapaKTEPUCTUKH pealbHbIX IMPOILIECCOB U
SIBJIEHUM.

Harnsnnas reomerpust

['eomerpuueckue GUrypobl

Buvinycknux nayuumces:

* OIIepUpPOBaATh Ha 6a30BOM YPOBHE NOHATUAMHU: PUTypa, TOUKA, OTPE30K, IpsMasi, JIyd, JoMaHas,
YToJI, MHOTOYTOJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOIbHUK, MIPSIMOYTOJIBHUK U KBaApaT, OKPYKHOCTh U
KpYr, IpsMOYTOJbHBIN Mapajuienenunen, Kyo, map. M3o0paxare uzyyaemble (GUTYpsl OT PYKH U C
MTOMOUIBIO JTMHEUKH U IUPKYJIS.

B noeceonesnoii scuznu u npu uzyieHuu Opy2ux npeomemos 8binyCKHUK CMONACEM.
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* pemaTh MpaKkTHYECKHE 3a/1a4M ¢ TPUMEHEHUEM IIPOCTEHIINX CBOUCTB GUryp.

V3MepeHus v BHIYUCIICHUS

Buinyckuux nayuumces:

* BBINOJIHATh U3MEPEHUE UIMH, PACCTOSIHUM, BEJIMYUH YIJIOB C ITOMOLIBI0 HHCTPYMEHTOB JUIS
WU3MEpEHU IJIMH U YTJIOB.

DPusuka

Buvinyckuux nayuumces:

* coOro1aTh npaBuiia 0€30IaCHOCTH M OXPaHbI TPyia MpU padboTe ¢ y4eOHBIM U J1a00paTOPHBIM
o0opyIoBaHUEM;

* TIOHMMATh MPHUHIIMUIIBI ACUCTBUS MAIIUH, TPUOOPOB M TEXHUUYECKHX YCTPOMCTB, YCIOBUS UX
0€301aCHOT0 MCIOJIF30BaHUS B TIOBCEAHEBHOM KHU3HH,

* HCIOJIb30BaTh IPH BBIOJHEHUU YYEOHBIX 3a/lad HAYYHO-TIOMYJISPHYIO JIUTEPATypy O
(U3NYECKUX SIBIICHUSX, CIIPABOYHBIE MAaTepPHAIIbl, PECypChl HHTEPHETA.

HUndopmartuka

Buinycknux nayuumes:

* pa3nuyath BUABI MH(OPMALMU M0 cocobaM €€ BOCHPUATHS YEJIOBEKOM M MO crocobam eé
IIPE/ICTaBICHHS HA MAaTEPUATIbHBIX HOCUTEISIX;

* IPUBOJIUTH MPUMEPHl HHPOPMAIIMOHHBIX MPOILIECCOB (IPOIECCOB, CBSI3aHHBIX C XPAHEHUEM,
npeoOpa3oBaHUEM U Tiepeaadeil JaHHbIX ) B )KUBOW IPUPOJAE U TEXHHKE,

* knaccupunuposats cpenctsa KT B COOTBETCTBUH C KPYroM BBITIOJIHAEMBIX 3a/1a4.

MareMaTH4ecKnue OCHOBBI HH(H)OPMATHKH

Buvinyckuux nonyuum 603mMo#CHOCHb:

* I03HAKOMUTHCS C IPUMEpPaMH MaTeMaTUYECKUX MOJENEH U MCIOJIb30BaHUEM KOMIIBIOTEPOB
MpU MX aHAIM3€; TMOHATh CXOJCTBA M Pa3UYMs MEXIYy MaTeMaTH4YEeCKOW MOJENbI0O O00bEKTa U €ro
HATYPHOM MOJIENBI0, MEXy MaTEMaTHUECKOW MOJICIIbI0O OOBEKTA/SIBICHUS U CIIOBECHBIM OMTUCAHUEM.

Hcnonp30BaHre IPOrPaMMHBIX CHCTEM U CEPBHUCOB

Buinycknux nayuumes:

* KaccuuIUpoBaTh (haiiiel MO TUITY U UHBIM [apaMeTpam;

* BBITNIOJIHATH OCHOBHBIE Onepalnu ¢ ¢aiinamu (co31aBaTh, COXpaHATh, PEIaKTUPOBATh, yAAJIATh,
apXUBUPOBATH, «PACIIAKOBBIBAThY apXUBHBIC (DAiIIbI).

Buinycknux oenadeem (kaxk pesynomam RpPUMEHEHUS NPOSPAMMHBIX CUCMEM U UHMEpHem-
cepeucos 8 0AHHOM Kypce U 80 8CEM 00paA308amelbHOM npoyecce):

* HaBBIKaMH PabOTHI C KOMIIbIOTEPOM; 3HAHUSAMHU, YMEHUSIMH U HAaBbIKaMU, JOCTATOYHBIMU IS
paloThI C pa3IMYHBIMU BHIaMH MPOTPAMMHBIX CUCTEM M UHTEPHET-CEPBUCOB ((paiiioBble MEHEKePHI,
TEKCTOBbIE PEJAKTOPbI, JJIEKTPOHHBbIE TaONUIbI, Opay3epbl, IOHCKOBBIE CHCTEMBI, CIIOBapH,
JIEKTPOHHBIE JSHIMKIIONEINH); YMEHHEM OINUCHIBaTh paboTy ATUX CHUCTEM U CEPBHCOB C
HCIIOJIb30BAHUEM COOTBETCTBYIOIIEH TEPMUHOJIOTHH;

* pa3TUYHBIMU (pOpMaMU MPEACTABIECHUS JaHHBIX (TaOIHIIbI, TUarPaMMBbI, TpadUKH U T. 11.);

* IO3HAKOMMTCS C IPOTPAMMHBIMH CPEJICTBAMU AJis1 paObOThI C ayAMOBU3YalbHBIMU JAHHBIMU U
COOTBETCTBYIOLIUM MOHSATUHHBIM arapaToM.

Buinycknux nonyuum eozmoocnocms (8 0aHHOM Kypce U UHOU YUeOHOU 0esmelbHOCMU):

* TMPaKTHKOBATHCS B MCIIOJB30BAaHUM OCHOBHBIX BHJIOB MPHUKJIATHOTO MPOTrPAMMHOTO
obecrieueHuns (peIaKkTOpbl TEKCTOB, MJIEKTPOHHBIE TAaOIUIIBI, Opay3epsl U Ap.);

* TIO3HAaKOMHUTbCA C NPUMEpPaMU UCIOJb30BaHUS MaTEMaTHYECKOrO0 MOJEIMPOBAHUS B
COBPEMEHHOM MHDE;

* II0O3HAKOMHUTBCS C IOCTAaHOBKOW BONpPOCAa O TOM, HACKOJIBKO JOCTOBEPHA IIOJy4YEHHAas
nH(popMalys, TOJKPEIUIeHa JIM OHA JI0Ka3aTelbCTBAMH MOJJIMHHOCTHU (TIpUMeEp: HAJTMYHE AIEKTPOHHON
MOJIMMCH); TIO3HAKOMHUTBCA C BO3MOXXHBIMHM MOJIXOAAMU K OLIEHKE JOCTOBEPHOCTH HH(POPMALUU
(mpuMep: cpaBHEHHUE TaHHBIX U3 Pa3HbIX HCTOYHUKOB);

* I03HAKOMUThCS ¢ mpuMepamu ucnoiabs3osanusd KT B coBpeMeHHOM Mupe;

* MOJIy4YUTh MPEACTABICHUS O POOOTHU3MPOBAHHBIX YCTPOMCTBAX M WX HCIOJB30BaHUU Ha
IIPOU3BOJICTBE U B HAYYHBIX UCCIIEIOBAHUAX.

TexHonorus




@DopMHpPOBaHUE TEXHOJIOIMUYECKONW KYJIBTYpbl U IPOEKTHO-TEXHOJOIMYECKOI'O MBIIUICHUS
o0yJaromuxcst

Buinycknux nayuumcsi:

* CJIEZIOBAaTh TEXHOJIOTUM, B TOM YHCJIE B MPOLECCE HM3TOTOBJICHUS CYOBEKTHBHO HOBOTO
IPOJyKTa;

* OLICHUBATh YCJOBHUSI MPUMEHUMOCTH TEXHOJIOTHH, B TOM YHCJE C MO3UIHMHA 3KOJOTHMUYECKOU
3al[UIEHHOCTH;

* TPOTHO3MPOBATH IO M3BECTHOM TEXHOJOTWU BBIXOJBI (XapaKTEPUCTHKH TPOJIYKTa) B
3aBUCUMOCTH OT M3MEHEHMsI BXOJOB/IAapaMETPOB/PECYpCcOB, MPOBEPATh IPOTHO3bI  OMBITHO-
HKCHEPUMEHTAIbHBIM ITyTEM, B TOM YHCJIE CAMOCTOSITEIbHO INIAHUPYS TAKOTO POAA SIKCIIEPUMEHTHI,

* B 3aBHCHUMOCTH OT CHUTYallMd ONTHMHU3UPOBaTh 0a30BbIE TEXHOJOIMU (3aTPAaTHOCTh —
Ka4yecTBO), MPOBOJUTh aHAJIN3 aJbTEPHATUBHBIX PECYPCOB, COEAMHATh B €IUHBIN IUIAaH HECKOJIBKO
TEXHOJIOTHH 0e3 WX BUIOWM3MEHEHMS Uil TOJYYCHHS CII0)KHOCOCTABHOTO MAaTEPUATBHOTO WITH
MH(GOPMALIMOHHOT'O TPOJYKTA;

* IPOBOJIUTH OLICHKY ¥ UCIIBITAHUE MTOJYYSCHHOTO MPOYKTa;

* IPOBOJUTH aHAJIM3 MOTPEOHOCTEH B T€X WJIM MHBIX MaTepUAJIbHBIX WM UH(OPMAIMOHHBIX
MPOAYKTaX;

* ONHUCHIBATh TEXHOJIOIMYECKOE PpEIIEHHWE C IOMOUIbI0 TEKCTa, PUCYHKOB, TpauuecKoro
M300pakeHus;

* aHAJIM3MPOBATH BO3MOXKHBIE TEXHOJIOTMUYECKUE PEIICHUs, ONpPEAE]sATb WX JOCTOMHCTBA U
HE/IOCTAaTKU B KOHTEKCTE 3a/IaHHON CHTYallnH;

* IPOBOJAUTH M AaHAJIM3UPOBATh pa3pabOTKy HW/MIM pPEaTM3aLUI0 TNPHUKIAIHBIX MPOEKTOB,
MPEOoIararonX:

* ONpeleNiCHUE XapaKTepUCTUK U pPa3pabOTKy MaTepUabHOTO IpPOAYKTa, BKIJIIOYAs €ro
MOJICTUpOBaHWE B  WH(POPMAIMOHHOW cpene  (KOHCTPYKTOPE), BCTpauBaHUE  CO3JaHHOTO
MH(OPMALIMOHHOTO NPOJYKTA B 3a/laHHYI0 000JI0UKY,

* U3rOTOBJICHHE HH(POPMAITMOHHOTO MPOIYKTA 110 3aJaHHOMY aJITOPUTMY B 3aJJaHHOH 000JI0UKE;

* IPOBOJUTH M aHAIW3UPOBATh Pa3pabOTKy W/WIIM pealn3allii0 TeXHOJIOTMYECKUX MPOEKTOB,
MIPEIOIararoInX

* ONTHUMM3ALIHMIO 33JJaHHOTO crioco0a (TEXHOIOTHHN) MOIy4YeHUs TPeOyIOIIerocss MaTepHalbHOTO
MPOJYyKTa (I0cie ero NpUuMEHEHUs! B COOCTBEHHON MPAKTHKE),

* pa3paboTky (KOMOMHHMpOBaHHME, W3MEHEHHE NapaMeTpoB M TpeOoBaHMI K pecypcam)
TEXHOJIOTUH TOJTY4EHHsI MaTepUAIEHOTO U MH(POPMAITMOHHOTO TIPOIYKTA C 33JaHHBIMU CBOWCTBAMH;

* IPOBOJINTH U AHAJIM3UPOBATH Pa3pabOTKy U/UIIM peaT3aliio MPOEKTOB, MPENOIararoIuX:

* IUIaHUpOBaHME (pa3pabOTKy) MaTepUaJbHOrO MPOAYKTa B COOTBETCTBMM C 3ajauei
COOCTBEHHOM J€ATENbHOCTH (BKJIIOYAs MOAETHPOBAHNE U pa3pabOTKy TOKYMEHTAllUN),

* IuIaHupoBaHME (pa3paOOTKy) MaTepHaJbHOTO MPOJYKTa HAa OCHOBE CaMOCTOSTEIbHO
MIPOBEAEHHBIX UCCIIEJOBAHUMN MOTPEOUTEIBCKUX UHTEPECOB.

BoinycKHUK noayyum 603MOMCHOCMb HAYYUMBCA:

* BBISIBJIATH U (QOPMYJIMPOBATh MPOOIIEMY, TPEOYIOIIYIO TEXHOJIOTHUECKOTO PELICHHUS;

. MOIU(PHUIIPOBATH UMETOIINECs MPOAYKTHI B COOTBETCTBUU c
CHUTYyalHei/3aka30M/oTpeOHOCThIO/3a1aueil IEITENbHOCTH U B COOTBETCTBUU C UX XapaKTEPUCTUKAMU
pa3pabaThIBaTh TEXHOJOTHIO HA OCHOBE 0a30BOM TEXHOJIOTHH;

* TEXHOJIOTU3UPOBATh CBOW OIIBIT, MPEACTABIATh Ha OCHOBE PETPOCIEKTHBHOTO aHAU3a U
yHH(HUKANN TEATEIHEHOCTH ONMUCAHNE B BUJIE HHCTPYKITUH MITH TEXHOJIOTHYECKOW KapTHI.

IIpeomemmnuvie pesynomamot

IIpoepammmuvie mpebosanus K 3HAHUAM (Pe3yTbmanmsl Meopemuieckol NOO20Mo8KU,):

* IpaBuIIa 6€30MacHON paboThI C HEKTPOHHO-BBIYMCIUTEIBHBIMI MAITMHAMU U CPECTBAMU JIS
cOopa MPOCTPaHCTBEHHBIX JAHHBIX;

* OCHOBHBIE BU/IbI IPOCTPAHCTBEHHBIX JIaHHBIX;

* COCTaBHBIC YaCTH COBPEMEHHBIX T€OMH(POPMAIIMOHHBIX CEPBUCOB;

* Mpo(hecCHOHAIbLHOE IPOTrpaMMHOE o0ecTieueHne st 00pabOTKU MPOCTPAHCTBEHHBIX JAHHBIX;

* OCHOBBI Y TIPUHIIHITBI a9POCHEMKH;

* OCHOBBI U MIPUHIIMITBI Pa0OTHI INI00ANBHBIX HABUTAIIMOHHBIX cIyTHUKOBBIX cucteM (I'HCC);
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* MpeACTaBlIEHUE M BU3yaJM3allds MPOCTPAHCTBEHHBIX NAHHBIX JJI1 HENpo(ecCHOHATbHBIX
MOJb30BaTEIICH;

* mpuHUUNBI 3D-MoeTMpOBaHUS;

* YCTPOHCTBO COBPEMEHHBIX KapTOrpauuecKix CEpBUCOB;

* MpeACTaBICHUE M BU3yallM3allUsl MPOCTPAHCTBEHHBIX JAHHBIX U HENpPO(EecCHOHAIbHbBIX
II0JIb30BaTEIICH;

* Temu(pprUpoBaHrEe KOCMUYECKIX N300paxeHHI;

* OCHOBBI KapToTpaduu.

IIpocpammmusie mpebosaHus K yMeHUAM U HABbIKAM (Pe3y1bmamsl NPAKMU4ecKol H0020MO8KU,):

* CaMOCTOSITEIbHO pelIaTh IMOCTABICHHYIO 33/1auy, aHAIM3UPYS U MOAOUpas MaTepuaibl U
CpeICTBa JUIs €€ pelleHNs,

* CO3/1aBaTh M PACCUUTHIBATh MOJETHBIN IJIaH 17151 OECIUIOTHOTO JIETATEILHOTO aliapara;

* 00pabaTpiBaTh a’pOCHEMKY W TOJy4YaTh TOYHBIE OPTO(OTOIUIAHBI U AaBTOMATH3UPOBAHHBIC
TpEXMEpHBIE MOJIEH MECTHOCTH;

* MOAeUpOoBaTh 3D-00BEKTHI;

* 3aIIUIIATh COOCTBEHHBIE MPOCKTHI;

* BBITIOJIHATH OLU(POBKY;

* BBIMIOJIHATH TPOCTPAHCTBEHHBIN aHAIH3;

* CO3/1aBaTh KapThl;

* co3JaBaTh NpocCTeiiine reorpaduieckie KapThl Pa3IUYHOTO COJCPIKAHUS;

* MOJIETIUPOBATh reorpaduueckue OObEKTHI U SBJICHUS,

* IPUBOJUTH MIPUMEPHI MPAKTUUYECKOTO MUCIOJIb30BaHUS TeorpaduuecKiX 3HaHUI B pa3TUUHbIX
00JIaCTSIX JeSITeIbHOCTH.

Cucrema OUeHKH JOCTHKEHHS MJIAHMPYEMbIX Pe3yJbTATOB 0CBOECHHS NPOrpaMMBbl.

Buowvt konmpona:

- IPOMEXKXYTOUYHBIN KOHTPOJIIb, IPOBOJAUMBII BO BpeMsl 3aHATHI;

- UTOTOBBIM KOHTPOJIb, IPOBOAUMBIN IIOCIIE 3aBEPLLIECHUS BCEil yUeOHON MPOrpamMmBbl.

Dopmbl nposepKu pe3yibmamos:

- HaOJI0/IeHNE 32 00YUYaIOIIMMHUCS B TIPOIIECcCe PaOdOTHI;

- UTPBI;

- HHIUBUAYaJIbHbIE U KOJIJIEKTUBHBIE TBOPUYECKHE PAOOTHI.

Dopmbl noogedenus umo2086:

- BBINIOJIHEHUE MPAKTUYECKUX paboT;

- TECTBI;

- QaHKETBI;

- 3aIUTa POEKTA.

WtoroBas arrectanus oO0y4arolMXcs MPOBOAMTCA MO pe3ysibTaTaM MOATOTOBKM M 3alllUThI
IIPOEKTA.

Jlns  oneHWBaHUS JAEATEIBHOCTH OOYYaIOLIUXCSl MCIONb3YIOTCS HMHCTPYMEHTBI CaMoO- |
B3alMOOLICHKH.

4. Conepxxanne Kypca

Ha mporsikeHnn Kypca mporpamMmbl OOydYaromIuecss TO3HAKOMSTCS C  Pa3InuHBIMH
FeOI/IH(l)OpMaHI/IOHHI)IMI/I CUCTEMAaMH, Y3HAIOT, B KAKHUX o0JacTax IIPHUMCEHACTCA l"eOI/IH(i)OpMaTI/IKa, KaKue
3aa44 MOXKET pelarb, a TaKKe€ CMOTYT CaMU IIPUMEHATH €€ B CBOEH IOBCEIHEBHOM KU3HMU.
O6yuatomuecst 6a30BO YCBOAT MPUHIIUIT MO3UIIOHUpOoBaHus ¢ momotibio [HCC. Y3Hatot, kak MOXHO
OpraHU30BaTh COOp CITYTHUKOBBIX JAaHHBIX, KaK OHH IMPEACTaBISIOTCS B TEKCTOBOM BUIE M KaK HX
MO>KHO BH3yaJIU3UpOBaTh. B paMkax nmporpamMmsl BEIOEpPYT MPOEKTHOE HaMpaBiIeHUE, HayyaTcsl CTaBUTh
3aJla4d, UCCIIeI0BaTh MPOOIeMaTHKY, TUIAHUPOBATh BEIEHNE MTPOEKTa U TPAMOTHO PACIPEeNsTh POIH
BHYTPHU KOMaH/BbI.

OOyyaronuecss CMOTYT TTO3HAKOMHUTBCSI C HCTOpUEH MPUMEHEHUSI OECITUIIOTHBIX JIETATEIbHBIX
anmnapaToB. Y3HalOT O COBPEMEHHBIX OECHMJIOTHHMKAaX, CMOTYT PELIUTh pazIUYHble 3aladdl C HX
MOMOIIBI0. Y3HAIOT TaKke M 00 OCHOBHOM YCTPOMCTBE COBPEMEHHBIX OECIMIIOTHBIX CHCTEM.
OObyuaromuecs y3HaIOT, Kak co3MaéTcs Moyi€THoe 3alaHue JUis OecmuioTHUKOB. Kak mpousBoauTcs
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3alyCcK W JajbHeuIas cbéMka ¢ nmomoiibio BAC. A Takxke mojaydar Takue pe3yibTaTbl ChbEMKH, KaK
OpTO(hOTOIIIAH U TPEXMEPHBIE MOJIEIIH.

OOyuarommecs yriryosTCs B TEXHOJIOTHIO 00paOOTKU T'€OIaHHBIX MTyTEM aBTOMATH3UPOBAHHOTO
MOJICIIMPOBAaHUST OOBEKTOB MECTHOCTH. CaMOCTOSITEIbHO CMOTYT BBIOJHUTH ChbEMKY MECTHOCTHU TIO
nonétuomMy 3ananuto. Coznanyr 3D-mozaenu.

OOyuatoniecss 03HAKOMSTCS C Pa3IMYHBIMH YCTPOMCTBAMHU MPOTOTUIHMPOBAHUS. Y3HAIOT
oOuiye MPUHIMIIBI padOThl YCTPOUCTB, Chepbl UX MPUMEHEHUS U MPOIYKTHI JEATEIbHOCTH JTaHHBIX
ycrpoiictB. OOydaromiyecs Hay4aTcsi TOTOBUTh 3D-Mo/enu 171l me4aTy ¢ MOMOIIBIO IKCIIOPTa IaHHBIX.
JIOTIOJIHAT MOJIEeNH MO JaHHBIM a3pOo(OTOCHEMKH C MOMOILBIO PYYHOrOo MojenupoBanus. [Ipumenst
yCTPOMCTBA I IPOTOTUIHPOBAHUS JJIs TIEUaTH 3aJaHHUS.

OOyyaromuecs u3ydyaT OCHOBBI B MOArotoBke mpeseHTauuu. Coszmanyt e€. Iloarorossitcs k
MIPEJICTAaBICHUIO PeaTM30BaHHOTO IpoToTUma. [Ipeacrapsr ero, 3amuias mpoeKT.

OcHoBHbIE pa3/ieibl IPOrpaMMbl Y4eOHOI0 Kypca

1) BBeaenue B 0CHOBbI FeOMH(OPMALHOHHBIX CHCTEM U MPOCTPAHCTBEHHBIX JIAHHbBIX.

OOyuaronecss TMO3HAKOMSTCS C Pa3NUYHBIMU COBPEMEHHBIMH TI'eOMH(pOPMAIIMOHHBIMH
CHUCTeMaMHU. Y3HAIOT, B KAKUX 00JIaCTsIX MPUMEHsETCsl TeonHpopMaTHKa, KaKue 3a7aui MOXKET peliaTh,
a TaKKe Kak 00y4arouyecst MOI'yT CaMH IIPUMEHSTh €€ B CBOEH MOBCETHEBHOM KU3HU.

2) ¥Ypoxk padorsl ¢ TJIOHACC.

OOyuaromuecst 6a30B0O yCBOST MPUHIUI no3unioHupoBanus ¢ nomoiuisio 'HCC. Y3nator, kak
MO>KHO OPraHM30BaTh COOpP CIYTHUKOBBIX JIaHHBIX, KaK OHU MPEJICTABIISIIOTCS B TEKCTOBOM BHJIE U KaK
UX MOKHO BU3YaJIM3UPOBATh.

3) BbI0Op NPOEKTHOr0 HANPABJIEHHUS M pacipeneeHne Poaeii.

Breibop mnpoektHoro Hampamienus. [locraHoBka 3amauu. MccnmemoBanuwe mpoOIeMaTHKY.
[TnanupoBanue npoexta. Pactipenenenue pomueii.

4) YcTpolicTBO M IpUMeHeHHe 0eCTHIOTHUKOB.

OObyyaronuecs nmozHakomstcsi ¢ ucropuerd npumenenus BAC. Y3nator o coBpemenHbix BAC,
KaKHe 3a/1a4d MOKHO peIIaTh C UX IMOMOMIbI0. Y3HAIOT TaKKe OCHOBHOE YCTPOWCTBO COBPEMEHHBIX
BAC.

5) OcHOBBI ChEMKH ¢ 0€CITHJIOTHUKOB.

OOyuaromiuecs: y3HaroT, Kak co3gaércs nonérHoe 3aaanue uist BAC. Kak npousBoaurces 3amyck
U JanpHelmas chéMka ¢ momonipio BAC. A Takke Kakue pe3yiabTaThl MOXKHO MOJNYYHTh M KaK 3TO
crenars (moyryueHue oprooToriana 1 TpEXMEpHOH MOJAETH).

6) VYriayo/aéHHoe N3yueHHe TEXHOJIOTHii 00padOTKH reoIaHHbIX.

ABTOMAaTH3UPOBAHHOE MOJIEIMPOBAHNE 0OBEKTOB MECTHOCTH ¢ oMolbio Agisoft PhotoScan.

7) Coop reoaHHbBIX.

AspodoTochEMKa, BBIMOIHEHUE ChEMKH MECTHOCTH IO MOJETHOMY 33/1aHUIO.

8) OO6pabGoTka M aHAJIN3 reoaHHBIX.

Coznanue 3D-monenei.

9) MH3yyeHue ycTpoiicTBa JIsi IPOTOTHIIMPOBAHMSI.

O3HakOMJIEHHE C YCTPOWCTBaMU MPOTOTHIHPOBAHMS, MPEIOCTABICHHBIMU OOYYarOIIUMCS.
OO6yuaromuecs y3HaroT o01Me TPUHITUIBI padO0ThI YCTPOUCTB, a TAKXKE KOTJa OHU MIPUMEHSIOTCS B UTO
C UX TIOMOUIbIO MOXKHO ITOJTyYHTb.

10) TMoaroTroBKa JaHHBIX JIsl yCTPOICTBA MPOTOTUIIHPOBAHUSI.

[TonroroBka 3D-Mopenel, SKCIOPT JaHHBIX, MOATOTOBKA 3a/IaHUM TIO TIeYaTH.

11) IMporoTunupoBaHue.

[TpumeneHue ycTpoiicTB nporotunupoBanus (3D-npunTep).

12) TlocTpoeHune NPOCTPAHCTBEHHBIX CIEH.

JlononHeHne Mozeneil Mo JaHHBIM a3pOPOTOCHEMKHU C MOMOILBIO PYYHOTO MOJEIMPOBAHUS U
MOJITOTOBKA K ME€YaTH Ha YCTPOMCTBAX MPOTOTUITUPOBAHHSI.

13) IoaroroBKa npe3eHTAIMA.

W3ydyeHne ocHOB B moArotoBke mnpeseHTauuud. Co3panue mnpe3eHTanuu. lloaroroeka kK
MPEJCTABICHUIO PEATM30BAHHOTO POTOTHIIA.

14) 3ammTa NpoeKToB.

[IpencraBieHue peann30BaHHOTO IPOTOTHIIA.
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Conep:kaHue KeiicoB

Keiicol, Bxoasiiue B Kpatkoe conep:xxanue
NporpamMmy
Keiic 1. CoBpemenHbIe Keiic 3HakoMHuT 00ydarommxcs ¢ pa3HOBUIHOCTSIMU JaHHBIX. Pemmas
kapthl, i Kak onucate | 3aiauy keica, o0ydaroniuecs: mpoxXoAsT CIEIYIOIUe TEMAaTUKH: KapThl U
3emitto? OCHOBBI UX (POPMUPOBAHUS; U3YUCHHE YCIOBHBIX 3HAKOB U MPUHIUIIOB

UX 0TOOpakeHUs Ha KapTe; CHCTEMBbl KOOPIMHAT U MPOEKIUN KapT, UX
OCHOBHBIC XapaKTEPUCTUKU U BO3MOXKHOCTH MPUMEHEHMsI; MacIITad u
JIp. BCTIOMOTaTeIbHbIE HHCTPYMEHTH! (JOPMHUPOBAHUS KAPTHI.

Keiic 2. 'mo6anbaOE HecmoTpst Ha TO, 4TO HABUTATOPHI U CIIOPTUBHBIE TPEKEPHI CTATHU
MIO3ULIMOHUPOBAHUE HEOTHEMJIEMOM YaCThIO HAIICH KU3HH, MAJIO KTO 3HACT MPUHIIMIT UX
«Haiinm ce6s Ha 3emHOM | paboTsl. [Ipoiias ketic, oOyqaronuecs y3Hatot npo ['JIOHACC/GPS —
mape». MIPUHIIMITBI pa0OThI, UICTOPUIO, COBPEMEHHBIE CUCTEMBI, IPUMEHEHHE.

HpI/IMeHCHI/Ie JIOITCPOB. Bmyanmauml TEKCTOBBIX JAaHHBIX Ha KapTe.
COSIIaHI/Ie KapTbl MHTCHCUBHOCTH.

Keiic 3.1. OO0BEMHBII Keiic, KOTOPBIH MO3BOIUT 00YUYAIOIIUMCS OCBOUTH HOJIHYIO
AspodoTochémKa. «JlJig | TEXHOJIIOTUYECKYIO LIETIOUKY, UCIIOIb3YEMYIO KOMMEPUYECKUMU

4ero Ha caMoM JieJie KOMIaHUAMU. Y CTPOMCTBO U NpuHIMIbI pyHKIMOoHUpoBaHus BITJIA,
HY’K€H O€eCTIMIIOTHBII OcHOBBI (HOTO- ¥ BUICOCHEMKH M IPHHLIUIIOB NIEpeaayr HH(GOPMAIHH C
neratenbHbIA anmapat?y». | BITJIA, o6paboTtka nanubix ¢ BITJIA.

Keiic 3.2. I3menenue [Iponomxenue keiica 3.1. OOyuaromuecs, UMest B CBOEM paCIOpsKEHUU
Cpezbl BOKPYT IIKOJIBI. JEKTPOHHYI0 3D-MoJelb MIKOJIbI, TPOJOKAIOT BHOCUTh H3MEHEHUS B

MIPOIYKT ¢ eNbI0 OJaroycrpoiictea paiiona. OOydaromumecs
MPOIOJDKAIOT COBEPIICHCTBOBATH CBOW HaBbIK 3D-MoenupoBanus,
3aBepiIas MPOeKT.

5. Y4eOHO-TeMaTH4YeCKOe INIAHUPOBAHME

Ne Pa3nges nmporpamMmbl y4e0HOro Kypca KonnuectBo
n/n 4acoB

1 3nakomcTBO. TexHuka 6e3omacHocT. BBogHOE 3ansaTHE («MEHSIT MUDPY). 1

2 Beenenue B reomndpopmarmonnsie TexHonoruu. Keiic 1: «CoBpemeHHBIE 4

kapThl, win Kak onucats 3emito?».

Kelic 3HaKoMUT 00yyaromuxcs ¢ pa3HOBUIHOCTSMU JaHHBIX. Perras 3agauy
Kelica, 00yJaronuecs MpoxXoIsT CICAYIOIINE TEMATHKH: KapThl 1 OCHOBHI UX
¢dbopMHpOBaHUS; M3Y4YEHHE YCIOBHBIX 3HAKOB W MPHUHLUUIOB HX
oToOpaKeHHsT Ha KapTe; CHUCTEeMbl KOOpDAMHAT W MPOEKIWH KapT, HX
OCHOBHBIE XapaKTEPUCTUKU M BO3MOKHOCTH NMPUMEHEHUS; MaclTad u ap.
BCIIOMOTATeNIbHbIE HHCTPYMEHTHI (DOPMUPOBAHHUSI KapPTHI.

3 Ketic 2: «I'no6anbHOoe no3uimonupoBanue «Haiinu ce0s Ha 3eMHOM 11apey. 2
HecmoTpss Ha TO, YTO HaBHUTAaTOPhl W CHOPTHBHBIE TPEKEPHl CTaA
HEOTHEMJIEMOH YaCThIO HaIlIeH )KU3HH, MAJIO KTO 3HAET IPUHIUIT UX PAOOTHI.
[Ipoiias keiic, ooyuatommuecs y3HaroT npo [JIOHACC/GPS — npuHnums
paboThbl, MCTOPUIO, COBPEMEHHBIE CHCTEMBbI, NMpHMeHeHHe. [IpumeHeHue
JorrepoB. Busyanmzaiusi TEKCTOBBIX MaHHBIX Ha KapTe. Co3laHue KapThl
MHTEHCUBHOCTH.
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dortorpaduu 1 maHOPaMBI.

Pa3nen, mOCBAMIEHHBIM WMCTOPUU M NPUHIMIIAM CO31aHHA (hoTorpadum.
OOyuaromnyecss TO3HAKOMATCA C TEXHUKOW co3gaHus ¢ororpaduu,
MIO3HAKOMSATCS C BO3MOKHOCTSIMH TIpUMeHeHUs1 poTtorpaduu Kak cpencTna
CO3JIaHMsI Yero-1u0o0.

OcHoBbl  a3pooTochEMKH. I[IpuMeHeHHe OeCHMIOTHBIX aBHALMOHHBIX
cucrteM B aspodorochémke. Keiic 3.1: «/lng uero Ha camom Jene HyXeH
OCCIMIIOTHBIH JIeTaTeIbHBIN ammapar?.

OOBEMHBIN Kelc, KOTOPBIM MO3BOJIUT OOYYAIOIIUMCS OCBOUTH IOJIHYIO
TEXHOJIOTHYECKYIO LEII0YKY, HCIOJIb3YEMYIO KOMMEPUYECKUMH
KOMIIAHUSAMHU. YCTpPOHCTBO W NpUHIMNBI (yHKunoHupoBaHus bBIIJIA,
OCHOBBI ()OTO- M BHJIECOCBEMKU U IPUHIUIIOB Nepeaayd MHPOpMaLuu ¢
BIJIA, o6paboTka nanubix ¢ BITIA.

14

Keiic 3.2: «M3MeHeHune cpeibl BOKPYT IIKOJIbD».

[Iponomxenue keiica 3.1. OOyuaronuecs, UMes B CBOEM paclOpPsHKEHUU
NEeKTpoHHYI0 3D-Momenb MIKOJbI, MPOAOHKAIOT BHOCUTH HM3MEHEHHUS B
MPOIYKT € IENbI0 OJaroyctpoicTBa paioHa. OO0yJaronmecs mpoI0JKarT
COBEpIIEHCTBOBAThH CBOM HaBbIKk 3D-MoaenupoBanus, 3aBepiiast MpoeKT.

IToaroroBka 3amuThl IIPOCKTA.

3amura IpoeKTOoB.

Hroro

34
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6. KasennapHo-reMaTu4eckoe IJIiaHUpOBaHHue

Ne Mara Pa3nesibl nporpaMmmel yueOHOT 0 Bcero | ®opma dopma
n/n Kypca 4YacoB | 3aHATHSA KOHTPOJIst
1 1 Henens 3HakomcTBO. TexHuka 0e30MacHOCTH. 1 JUITP becena
BBoanoe 3anusitue («MeHsisi MUP»).
2 | BBegenue B reonH¢popManOHHbIe TEXHOJIOTHH. 4 yaca
Keiic 1: «CoBpemenHble KapThl, Wi Kak onucarb
3emuno?».
2.1 2 "Henensd Heo6xoauMocTh KapThl B COBPEMEHHOM 1 JUTIP Becena
mupe. Cdepbl IpruMeHeHHs,
NePCIEKTUBBI UCIIOIb30BAHUS KapT.
Cser 1 uBet kak arpu0yT KapThl. Posb
1BeTa Ha kapre. Kak 3actaBuTh 11BET
paboraTh Ha ceOs?
2.2 3 Henmens BekropHble JaHHBIC HAa KapTax. 1 JUTIP Becena
3naxomcTBO ¢ Be6-I'MC. 3nakoMcTBO €
KapTorpapuuecKuMu OHJIaiH-
CepBUCAMH.
2.3 4-5nenens | Cosnanue v myOIUKalys COOCTBEHHOM 2 JUTIP JleMoHCTpanus
KapThl. penieHus Kenca
3 Keiic 2: «I'100an1bH0e no3unuonupoBanne «Havign 2 yaca
ce0st HA 3eMHOM LIape».
3.1. 6 Henens CucreMmsl r1100a16HOTO 1 JI/TIP Becena
MO3UIIMOHUPOBAHUSI.
3.2 7 venens [IpumeHeHne CIyTHUKOB IS 1 JUTTP JleMoHcTpauus
MO3UIIMOHUPOBAHUS. peleHus Keica
4 | ®ororpadguu u NaHOPaAMBI. S 4yacoB
8 Henens Uctopus ¢pororpadpun. dotorpadus 1 JUIIP becena
KaK CIoco0 U3ydeHHsI OKPYKaIOIIETO
Mupa. XapakTepUCTUKH
(dbortoanmaparos. [Tonyuenue
4.1. KayeCTBEHHOTr0 ()OTOCHUMKA.
4.2. | 9-10 vemens | Co3nanue chepruuecKrux MaHOPAM. 2 JI/ITP becena
OcHoBHble noHATHS. Heo6xonumoe
obopynoBanue. TexHuka CbEMKH
cepruuecKux MaHopam pasiIndHon
anmnapaTrypou.
4.3. | 11-12 nenens | Co3nanue cheprudecKnx maHOPaM. 2 JI/ITP TectupoBanue
CumBka nosnyueHHbIX oTtorpaduii.
5 | OcHoBsl a3podorocbémiku. [ipumenenue BAC 14 yacoB
(becTMJIOTHBIX ABMAIIMOHHBIX CHCTEM) B
aspodorocrémie (Keiic 3.1: «/lus yero na camom
AeJie Hy>KeH 0eCITUJIOTHBIN JieTaTeJIbHbI|
annapar?»).
13 nenenst | dororpammeTpus U e€ BIMSHUE HA 1 JUTIP becena
cOBpeMeHHbIN Mup. ClieHapuH ChbEMKH
00BEKTOB /IS TOCIIEAYIOIIETO
5.1. ITOCTPOEHHUSI UX B TPEXMEPHOM BHJIE.
14-16 nenens | [lpuHuun nocTpoeHust TPEXMEPHOTO 3 JU/IIP becena
n300paxkeHus Ha KoMIiptotepe. Pabota
5.2. B (ororpammerpuueckom [10 - Agisoft
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PhotoScan win aHaIOTHYHOM.
O06paboTKa OTCHATOrO MaTepHaa.
17 uenens becnmoTHuk B reonH(opmaTuke. JUTIP Becena
Y CTpoiCTBO U IPUMEHEHUE JPOHA.
5.3. Texuunueckue ocobennoctu BITJIA.
5.4. | 18-19 menens | [lunorupoBanue BITJIA. JUTIP TectupoBanue
20-22 wenens | Ucnnonp3oBanne OECHMIOTHUKA IS JUTIP JlemoHCTpanms
5.5. CBEMKHU MECTHOCTH. pelLIeHUs Keica
23-24 nenens | BozHukaromme mpooaeMbl pu JUTIP Becena
coznanuu 3D-moneneit. CriocoOs
PEAAKTHUPOBAHUS TPEXMEPHBIX
5.6. MOJIEIIEH.
25-26 nenens | TeXHOIOTHH TPOTOTUITMPOBAHUSI. JUTIP Becena
VYcerporicTBa 1151 BOCCO31aHUS
TpEXMepHBIX Mojieneit. Pabora ¢ 3D-
npuHTepoM. Pusndeckue u
XUMHYECKHE CBOMCTBA IJIACTHKA ISt
3D-npunTepa. [leuats TpéxmMepHOit
5.7. MOJIEIY IIKOJIBL.
6 | Keiic 3.2: «i3MeHeHHe cpebl BOKPYT HIKOJIbI». 5 yacoB
6.1. 27 venenst | Pabora B I1O mus pydnoro JUITP Becena
TPEXMEPHOTO MOJICTHUPOBAHUST —
SketchUp nnm aHanoruaaom.
6.2. | 28-30 Hemens | DkcnopTUpPOBaHKUE TPEXMEPHBIX J/ITP becena
¢aiinos. [IpoextupoBanue
COOCTBEHHOM CIICHBI.
6.3. 31l menens | [lewars Mmoxenu Ha 3D-puHTEpE. JI/TTP becena
Odopmnenne TpéxMepHOH
BEILIECTBEHHON MOJIEIIH.
7 32-33 menens | [logroToBka 3amMThI MPOEKTA. I1P
8 34 menens | 3ammMTa MPOEKTOB. [P JleMoHCTpanus
pelIeHus Kelica
7. MaTtepuaJIbHO-TEXHUYECKHUE YCJIOBHUS pPeain3aiuu NporpamMmmal
Ne ni/m HanmeHnoBanue En. usm. | Koa-Bo
1. M®YV (npunTep, cKaHep, KOIup) IIT. 1
2. HoyTt0yk nenarora ¢ npelycTaHOBIEHHOH OlepaliMOHHON IIT.
CHCTEMOH, O()MCHBIM MPOrPaMMHBIM 00eCTIedeHUEM 1
3. HoytOyk myist oOydaromuxcst ¢ mpeycTaHOBIEHHON OTMepallMOHHOMN IIT.
CHCTEMOH, O()MCHBIM MPOrPaMMHBIM 00€CTIeUeHUEM 10
4. WHTEepaKTUBHBIN KOMIUIEKC IT. 1
5. AnnutrBHOE 000pyIOBaHUE
6. 3D-o060pynoBanue (3D-ipunTEp) TIT. 1
7. [Tnactux nns 3D-npunTEpa 1T 15
8. 110 ansa 3D-mopenupoBanus
9. dororpammerpudeckoe 10 TIT. 1
10. KBanpokonrep [Trnonep maxi IIT. 1
11. KBaapokonrep [Tnonep mini TIT. 3
12. doToannapaT ¢ 00bEKTHBOM 1T 1
13. Kapra mamstu st hoToanmapara/Buaeokamepsbl TIT. 2
14, IllTatus IIT. 1
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8. Jluteparypa u uugpossbie pecypchl

1. baea, E.FO. OOmmue BoOmpochl MPOEKTHPOBAHMS M COCTaBIEHUS KapT JUIsl CTYICHTOB
cneuuanbHoctu «Kaprorpadus u reoundopmatuka» / E.FO. baesa — M.: m3n. MUUT'AuK, 2014. —
48 c.

2. breictpoB, A.IO. Ilpumenenune reomH(GOPMALMOHHBIX TEXHOJIOTUH B JIOMOJIHUTEIEHOM
IIKOJILHOM 00pa3oBaHuu. B cOopuuke: Dkonorus. Dxonomuka. Madopmaruka / A.1O. beictpos, /1.C.
JIyouun, C.C. I'py3neB, M.B. Annpees, J[.O. [Jpwira, @.B. lIkypos, FO.B. KonocoB — PoctoB-Ha-
Hony, 2016. — C. 42-47.

3. HWBanoB, A.I'. Metoauueckue yKazaHusi IO BBIIOJHEHUIO JaOOpaTOpHBIX pabdoT o
muctumuHe «udposas kaprorpadus». ns cryneHToB 3 Kypca IO HANpaBiICHHIO MOATOTOBKU
«Kaptorpapuss u reounpopmaruka» / A.I'. UBanos, C.A. Kpsuio, I'.'. 3arpebun — M.: u3n.
MUUT'AuK, 2012. — 40 c.

4. Kocunos, A.I'. Teopust u npaktuka nudpoBoii 00padboTku n3o0paxenuid. JucTanHunonnoe
30HIMpOBaHUE M reorpaduueckre MHPpOpMaMOHHbIE cucTeMbl. YueOHoe mocooue / A.I'. KocuHos,
N.K. JIypse nox pen. A.M.bepasata — M.: uzn. Hayunsiit mup, 2003. — 168 c.

5. Makapenko, A.A. VYueOGHOe mocoOMEe MO KypCOBOMY HPOEKTUPOBAHUIO TO KYpCy
«Ob6mereorpaduueckue kapte» / A.A. Makapenko, B.C. Mounceesa, A.JI. CtemaHueHKo 1oJ 00mIei
penakuueit Makapenko A.A. — M.: uza. MUNT'AuK, 2014. — 55 c.

6. Ileremun, A. 3D-momenmpoBanme B SketchUp 2015 — oT mpocToro K CIOXKHOMY.
Camoyuntens / A. Ilerenun — u3a. IMK Ilpecc, 2015. — 370 c., ISBN: 978-5-97060-290-4.

7. Penpko, A.B. ®@ortorpaduueckue mporecchl peructpanuu uHpopmanuu / A.B. Penpko,
Koncrantunosa E.B. — CII0.: u3a. [IIOJIMTEXHUKA, 2005. — 570 c.

8. GISGeo — http://gisgeo.org/.

9. TC-Accommanuu — http://gisa.ru/.

10. GIS-Lab — http://gis-lab.info/.

11. [Topran BHE3EMHBIX JTAHHBIX
http://cartsrv.mexlab.ru/geoportal/#body=mercury&proj=sc&loc=%280. 17578125%2C0%29&zoom—
2.

12. OSM — http://www.openstreetmap.org/.
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http://www.openstreetmap.org/

9. JIucT KOppeKTHPOBKM padoyeii MporpaMMbl

Tema ypoka

JlaTa mo
IJIAHY

JlaTa mo
dakry

IIpuunna
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