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1. IlosicHuTEILHAA 3aIMCKA

AKTYaJIbHOCTB: CETOJHS T€OMH()OPMALMOHHBIE TEXHOJOTUU CTaIH HEOTHEMJIEMOH YacThIO
Hallel JKU3HU, JI000W COBPEMEHHBIH YEIOBEK II0JIb3YETCS HABHTAIIMOHHBIMH CEPBHUCAMH,
MPUIIOKEHUSAMH I MOHUTOPUHTA 00IIIECTBEHHOTO TPAHCIIOPTAa M MHOTUMHU JPYTUMH CEPBUCAMH,
CBSI3aHHBIMHU C KapTaMHU. DTH TEXHOJIOTUW HCIIOJIL3YIOTCS B COBEPIICHHO PA3IMYHBIX cdepax,
HAYMHAs OT PearupoBaHMs NPU YPE3BBIYAHHBIX CUTYallUsX M 3aKaHUMBas MapKeTHHroM. Kypc
«["eonH(popmaIMOHHBIE TEXHOJIOTHI» MO3BOJISIET CHOPMUPOBATh Y 00YUAIOIINXCS YCTONYUBYIO
CBSI3b MEXIYy MH()POPMAMOHHBIM M TEXHOJOTWYECKAM HAIPABICHUSMH HAa OCHOBE PEaJbHBIX
MIPOCTPAHCTBEHHBIX TAHHBIX, TaKUX Kak a’po(oToChEMKa, KOCMHUYECKas ChEMKA, BEKTOPHBIE
KapTbl W Jp. OTO TO3BOJUT OOYYAIOIIMMCSl TIOJYYUTh 3HAHUS 110 HWCIOJIb30BAHUIO
reOMH(POPMAIIMOHHBIX HHCTPYMEHTOB M TPOCTPAHCTBEHHBIX TAHHBIX JIJISI MIOHUMAHUS U U3 YUCHHS
OCHOB YCTPOWMCTBa OKPYXAIOIIET0 MHpa M TPHUPOAHBIX sBIeHWH. OOydarmmuecs CMOTYT
pean30BBIBaTh KOMAHJHBIE TPOCKTHI B cdepe HMCCICTOBAaHHUS OKPYKAIOIIET0 MHpa, HavaTh
WCTIONb30BaTh B TIOBCEJAHEBHOW KM3HH HABUTAI[MOHHBIC CEPBUCHl, KOCMHYECKHE CHUMKH,
ANIEKTPOHHBIE KapThl, COOMPATh JaHHBbIE 00 OOBEKTAaX HA MECTHOCTH, co31aaBaTh 3D-00BEKTHI

MECTHOCTH (KaK OTIeIbHBIC 3[aHM, TaK U IIEJIbIe TOPOJIa) U MHOTOE JPYTroe.

Kaaccndukanus nporpaMmbl: TEXHUYECKAS.

HanpaBiennocTs  o0pa3oBaTe/ibHOM  mporpamMMmbl:  0o0pa3oBaTelbHas  MporpaMmma
«["eouHopmaIOHHbIE TEXHOIOTUW» SBISETCS 001e00pa3oBaTeNIbHON MPOrpaMMOil 0

HpeﬂMeTHOﬁ obOmactu «TexHOIOTHsY.
q)yHKIII/IOHa.TILHOQ npeaHasHaAYCHUE MPOrpaMMbl: IPOCKTHAA.

®opMa OpraHu3aluM: rpynnoBas.

AKTYaJIbHOCTDb M OTJINYHMTEJbHbIC 0COOCHHOCTH NMPOIrPaMMbl



HoBu3Ha mporpamMmbl 3aKiIiOyaeTcss B CO3/aHMM YHUKAIBHON 00pa3oBaTelbHON cpensl,
(opMuUpyIOLIEH MPOEKTHOE MBILIUICHHE 00YyJaIOIMUXCS 32 CYET TPAHCISAIUH POEKTHOTO criocoba

JEATEIbHOCTH B PAMKaxX PELICHHSI KOHKPETHBIX MPOOJIEMHBIX CUTYAIUH.

AKTyanbHOCTH MPOTpaMMBbl OOYCIIOBJICHA TEM, YTO paboTa HaJ 33/la4aMU B PaMKax MPOEKTHOU
NEATeNbHOCTH (POPMHUPYET HOBBIN THI OTHOIICHHUS B paMKaX CHCTEMBI «IIPUPOJIa — OOIIECTBO —
YeJIOBEK — TEXHOJIOTHUY», ONPEIEISIOMNNA 00543aTeIbHOCTh IKOJIOTUYECKON HOPMUPOBKHU MPU
OpraHu3aIuy JIFOOOH eI TeTBHOCTH, YTO SBISIETCS IEPBBIM IIaroM K GOPMHUPOBAHUIO «ITOKOJICHHS

Pa3BUTHUA», ABIAIOMICTOCA TPECHAOM Pa3sBUTUA COBPEMEHHOT'O O6HICCTB&.

[Iporpamma mnpeamnonaraer GopMUpPOBaHUE y OOYyYarOIIMXCS MPEICTABICHUNA O TEHACHUHUAX B
pa3BUTUU TeXHUYECKOH cdepbl. HOBbII TEXHO-IPOMBIIUIEHHBIN YKIal HE MOXKET OBbITh MOJIOKEH
B (opMmaT oO1IecTBa Pa3BUTHUS TOJBKO Ha OCHOBAHWU HOBU3HBI (PU3MUECKUX MPUHIIUIIOB, HOBBIX
TEXHUYECKUX PEHICHUH W KJIACTEPHBIX CXEM B3aMMOJICHCTBUS HA MOCTUHAYCTPUAIBHOM JTalle
pa3BUTUS COLIMYMa, a WJEs pa3BUTHUs OOIIECTBa HEMPEIOXKHO BKIIOYAET B ceOs TEHAEHLUIO K
O0OpEeTeHHIO COHAIPAaBICHHOCTH AHTPOIOTIEHHBIX (PAKTOPOB, 3aKOHOB pPa3BUTHS Ouochepbl u

KYJIbTYPHOI'O Pa3BUTHS.

[legarornueckas 11€1€c000pa3HOCTh 3TOI MPOrpaMMBI 3aKIIOYAETCs B TOM, YTO OHa SIBISETCS
L[EJIOCTHOM U HETIPEPHIBHOM B TEUEHHUE BCETO IMpoliecca 00y4eHUs U MO3BOJISET 00ydaroneMycs
mar 3a IIaroM pacKpbiBaTh B ce0e TBOpPYECKHE BO3MOXHOCTH M CaMOpPEaIN30BBIBATHCA B
COBpPEMEHHOM Mupe. B mpoliecce u3ydeHHs OKpYXKalOLIero Mupa OOydaromuecs MMoaydatr

JIOTIOTHUTEbHOE 00pa3oBaHue B 00J1aCTH MHPOPMATUKH, reorpaduu, MaTeMaTUKH U (PU3UKU.

OTn4uTeIbHONH 0COOCHHOCTHIO JAHHOM ITPOTPaMMBbI OT YK€ CYIIECTBYIOIINUX 00pa30BaTEIbHBIX
MporpaMM sIBJIIETCS €€ HAIPaBJICHHOCTh HAa Pa3BUTHE 00YUYaOIIUXCS B MPOCKTHOM JCSITEIIBHOCTH
coBpeMeHHbIMU MeTogukaMu TPU3 u SCRUM c mnomoIipi0 COBpPEMEHHBIX TEXHOJOTMW U

o0opynoBaHusl.

Bospacr o0y4arommxcsi: o0ydaromuecs 7 KJIacCoB.
Cpoku peaau3anuyu NporpamMmsl: 68 4acos.
HamosinsiemocTs rpynm: 15 yenosex.

Pe:xum 3ansiTuii: mo 2 AKaJICMHNYCCKHX Jaca B HCACIIO.

DopMbl 3aHATHIA:



- paboTa HaJ pemeHueM KeHCoB;

- 1a00PaTOPHO-TIPAKTUYECKUE PAOOTHI;
- JICKITHH;

- MacTep-KJIacchl;

- 3aHATUA-COPCBHOBAHMA,

- 9KCKYpCHH;

- IIPOEKTHBIE CECCUMU.

MeTOI[l)I, HCII0JIB3YEMbIC HA 3AHATUAX:

- MpaKTH4eckue (ynpaxHeHUs], 3a]1a4n);

- CIIOBECHBIE (paccka3, becea, MHCTPYKTaX, YTEHHE CIIPABOYHOM JIUTEpaTyphl);

- HarJigaHble (IeMOHCTpalUs MyJIbTUMEINHHBIX Tpe3eHTalui, GpoTorpadumn);

- npoOseMHble (METOABI TPOOIEMHOTO HW3JIOKEHHS) — OOyJaromuMcest Ta€Tcsi 4YacThb
TOTOBOT'O 3HaHMS;

- IBPUCTHYECKUE (JACTHYHO-TIOMCKOBBIC) — OOYUYaIOIIMMCSl TIPEIOCTaBISACTCS OOJIbIast
BO3MO’KHOCTb BBIOOpA BAPUAHTOB;

- HCCIIEI0BATENIbCKUE — OOYUaIOIIMECs: CAMU OTKPBIBAIOT U UCCIIEAYIOT 3HAHMUS;

- WJUTIOCTPATUBHO-00bSICHUTEIBHBIE;

- PENpoyKTUBHBIE;

- KOHKpPEeTHble M  a0CTpakTHble, CHHTE€3 W aHaliu3, CpaBHeHUe, o00oOIIeHue,
aOcTparupoBaHue, Kiaccuukanus, cuUcTeMaTh3alus, T. €. METOAbl KaK MBbICIUTEIbHbIE
olepanuy;

- HUHAYKTUBHBIC, ICAYKTUBHBIC.

1.1.1. HeJ’II/I U 3a1a49u p€ajindaliuu OCHOBHOH 06pa30BaTean0ﬁ nporpamMMbl OCHOBHOT'O

oO1mrero o6pazoBaHus

He.]'lbl BOBJICUCHUC 06yqa101u1/1xc;1 B TPOCKTHYIO JOCATCIBbHOCTD, pa3pa60TKa HAay4YHO-

HCCICAOBATCIBCKUX U NMHXKCHCPHLIX ITPOCKTOB.



3agaun:

obyuarowue:

. npuoOpeTeHne u yriryoIeHrne 3HaHUi OCHOB NMPOEKTUPOBAHUS U YIPABJICHUS IPOCKTAMU;
. 03HAKOMJICHHE C METOJJaMH U puéMaMu cOopa 1 aHalu3a HHPOPMaIIH;

. oOyueHue MpOBENIECHUIO0 UCCIIEI0BAaHNM, MPE3EHTAUA U MEKIIPEAMETHON MO3UIIMOHHOM
KOMMYHHMKAIIH;

. oOyueHue paboTe Ha CIEeNUATU3UPOBAHHOM 000PYJOBaHUM U B IPOIPaMMHBIX Cpeaax;

. 3HAKOMCTBO C  XapJA-KOMIETEHUUSIMU (T€OMHPOPMAIMOHHBIMH), TO3BOJSIOLIUMU

IMPUMCHATb TCOPCTUUYCCKHUEC 3HAHUA Ha IIPAKTUKE B COOTBECTCTBHMU C COBPEMCHHBLIM YPOBHEM

Pa3BUTHS TEXHOJIOTUM.

passusarowjue:.

. (dhopMHpoBaHHE HHTEPECAa K OCHOBAM M300peTaTeNIbCKON AesITENbHOCTH;

. pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEN M KPEaTUBHOTO MBIILICHUS;

. npuodpeTeHne onbiTa ucnoias3oBanus TPU3 npu popmupoBannn coOCTBEHHBIX UIEH U
peLICHUI;

. (hopMHpoBaHKe TOHUMAaHUS MPSMOM U 00paTHOM CBSI3U MPOEKTA U CPEIBI €T0 peaTu3aliy,

3aJI0KCHUEC OCHOB COHH&J’IBHOﬁ 1 9KOJIOTUYECKOM OTBETCTBCHHOCTH,
® Pa3BUTHUEC I'COMMPOCTPAHCTBECHHOI'O MBIIJICHUS,

® Pa3BHUTHUC CO(bT-KOMHeTeHHHﬁ, HCO6XOI[I/IMBIX JUIA YCHGMHOﬁ pa6OTH BHC 3aBUCHMMOCTH OT

BBIOpPaHHOM Mpodeccumu.

eocnumamellbHble.
° (I)OpMI/IpOBaHI/IC MMPOCKTHOI'O MUPOBO33PCHHUA U TBOPUYCCKOI'O MBIIIJICHUS,
° (I)OpMI/IpOBaHI/IC MHPOBO33pCHUA TI0 KOMIUIEKCHON OIIEHKE OKpyXxaromero mwupa,

HaHpaBHCHHOﬁ Ha €TI0 MMO3UTHUBHOC U3MCHCHUC,

° BOCIIUTAHHE COOCTBEHHOM Nno3uunu 10 OTHOIICHUIO K JACATCIIBHOCTU W YMCHHUC

COMOCTABIIATH €€ C APYruMH NO3ULUAMU B KOHCTPYKTUBHOM JJUAJIOTEC;



. BOCIIUTaHHUE KYJIbTYpPbl padOThI B KOMaHJIE.

1.1.2. [IpuHuunel 1 noaxoapl K (GopMHpPOBaHHMIO OOPa30BATEIBLHOM IMPOrPAMMBI

OCHOBHOTO 00111eT0 00pa3oBaHus
[Iporpamma peanusyercs:

- B HENPEPBHIBHO-00pa30BaTEIbHON EATEIILHOCTH, COBMECTHON JEATENILHOCTH, OCYIIECTBIIIEMOI
B XOJ€ PEKHMHBIX MOMEHTOB, IJe OOy4yaroUIMICS OCBAauMBaET, 3aKpEIUIIeT M anpoOupyer

IMOJIYYCHHBIC YMCHU A,

- B CaMOCTOSATEIbHON JEATEIbHOCTH OOy4arouuxcs, rje oOydJaromuiics MOXKET BbIOpaTh
NesITeNbHOCTh 10 HWHTepecaM, B3aMMOJEHUCTBOBaTh CO CBEPCTHHKAMH Ha pPaBHONPABHBIX

MTO3UIINSAX, PEIATh MPOOJIIEMHBIE CUTYaIlUH | JIP.;

- BO B3aUMOJIEHICTBUHU C CEMBSIMU JETEM.

[IporpamMma MoKeT KOPPEKTUPOBATHCS B CBS3H C U3MEHEHUSIMHU:
- HOpPMATHUBHO-TIPABOBOM 0a3bl IOMIKOJIBHOTO 00pa30BaHU;

- BUJIOBOM CTPYKTYpBI TPYIIIL;

- 00pa3oBaTeILHOIO 3aMpoca PoIUTeNeH.

[Toaxobl kK GOPMUPOBAHUIO ITPOTPAMMBI:

- HI/I‘IHOCTHO-OpHeHTI/IpOBaHHblﬁ. OpFaHI/I3aI_II/I$I 06p8.30BaTeJ'IBHOFO Imponecca € y‘IéTOM I'JIaBHOI'O
KpUTCpus 3(1)(1)6KTI/IBHOCTI/I o6yqaromeroc;1 — €ro JIUYHOCTU. MexaHu3M — CO3/IaHue y'CJ'IOBI/Iﬁ
UL pa3dBUTUA JINYHOCTHU HAa OCHOBC H3YUYCHMHS crocoOHOCTEH 06yqa}01ueroc51, €0 MHTCPCCOB,

CKJIOHHOCTEH.

- I[CHTGHLHOCTHLIﬁ. OpFaHI/I3aI_II/I$I JACATCIIBHOCTH B O6IJ.[€M KOHTCKCTC O6pa3OBaTeJ'H>HOFO

mpornecca.

- HCHHOCTHBIﬁ. OpFaHI/I?»aI_II/I}I pa3BUTHA U BOCITUTAHHA HAa OCHOBC O6H_Ie‘{eJ10Be‘leCKI/IX LICHHOCTeﬁ,

a TaKKC OTUYCCKUX, HPABCTBCHHBIX U T. .



- KomnierentHocTHBINA. @OpMHUPOBaHNE TOTOBHOCTH O0YYAIOLIHXCS CAMOCTOSITEIBHO EHCTBOBAThH

B XO0A€ pCHICHUSA aKTyaJIbHBIX 3aJa4.

- CucremHbIi. MeTOI07I0rMYECKOe HAIPaBJICHHE, B OCHOBE KOTOPOTO JICKHT PACCMOTPEHUE
00y4aromerocsi Kak IeJOCTHONO MHOXECTBA DJIEMCHTOB M3 OTHOIICHHWN M Pa3IMYHBIX CBS3EH

MCXKIY HUMHU.

- Jduanornueckuii. Opranusanus npouecca ¢ y4éToM NPUHLHUIA UAN0ra, CyObeKT-CyObEKTHBIX

OTHOIIIEHUI.

- IIpoOnemubiii. P@opMUpOBaHHE MPOrPaMMbl C TO3ULIHUNA KOMIUIEKCHOTO W MOJIYJIbHOTO
Mpe/ICTaBIeHUs] €€ CTPYKTYpbl KaK CHUCTEMbl MOAIpPOrpaMM MO oOpa3oBaTeNbHBIM 00JacTIM U

JCTCKHM BHUJaM JACATCIBbHOCTH, CHOC06CTBYIOHII/IM LECJICBBIM OPHUCHTUPAM PAa3BUTHA.

- Kyneryponorudeckuii. Opranuzamnusi mporiecca ¢ yuéToM MOTEHIIHala KyIbTypocooOpa3HOTO

COJCPpIKaHUA AOMIKOJIBbHOI'O 06p330BaHI/I$I.

1.2. Ilnanupyembie pe3ynbTaThl OCBOSHHS OOYYaIOUIMMHCS OCHOBHOM 0Opa3oBaTelbHOM
MporpaMMbl OCHOBHOTO 0011ero oOpa3zoBaHus (00s13aTe€ILHO MPOBEPUTH pa3OMEHUE IO

JIUYHOCTHBIM, TIPSIMETHBIM H T. 11.)
1.2.1. OOmue Hoa0XeHUs

[Iporpamma naér oOyyarommmcsT BO3MOKHOCTb IOTPY3UThCS BO BCE MHOrooOpasue
MPOCTPAHCTBEHHBIX  (TeOMH(GOpPMAIMOHHBIX)  TexHojorui.  Ilporpamma  3HaKOMHT
oOyuaronuxcs ¢ reouH(GpOPMAIIMOHHBIMUA CUCTEMAMH U C PA3IMYHBIMU BUJAMU T'€0/IaHHBIX,
MO3BOJISIET TOJMYYUTh 0a30Bble KOMIETEHIIMH MO cOOpYy MaHHBIX U OCBOUTH MEPBUYHBIC
HaBBIKU pabOTHI ¢ JaHHBIMU. [loydyeHHBIE KOMITETEHITMH M 3HAHUS TO3BOJIAT 00yJatoIUMCs
MPUMEHUTh UX TIOYTH B JIIOOOM HaIpaBJICHHH COBPEMEHHOTro pbiHKa. OCBOUB MpOTpammy,
oOyuaroluecss CMOTYT BBIOpaTh HaumOoliee HMHTEPECHYIO Ui HHUX TEXHOJIOTHUYECKYIO

HaMpaBJICHHOCTh, KOTOPOW OHU OyIyT 00y4yaThcs B paMKax yriyOIE€HHOTO MOJTYIIS.



[Iporpamma 3aTparuBaeT Takue TeMbl, Kak: «OCHOBBI pabOTHl C MPOCTPAHCTBEHHBIMU
JTAHHBIMUY, «OpHueHTHpOBaHUE Ha  MECTHOCTHY, «OCHOBBI dortorpaduny,
«CamMocTosTenbHbId  cOOp  JaHHBIX», «3D-MozmenupoBaHHE MECTHOCTH M OOBEKTOB
MecTHOCTHY, «l'eomHpopmanonnslie cuctemsl (I'MC)», «Busyanuszanus v npeacraBicHUe

PE3yJIbTaTOB.

B ocHOBe pa3paboTaHHOW MPOrpaMMBI JIGKUT METOIUYECKH WHCTPYMEHTAPHA
denepanpHoro ThHIOTOpa bhicTpoBa AHTOHa IOpheBMua «CeTh JETCKHX TEXHOIAPKOB

“KBantopuym”. BBOIHBII MOIYIIbY.

[IporpamMma opueHTHpOBaHa Ha TOTIOJHUTEILHOE 00pa30BaHNE 00YJaIOLIUXCSl IIKOJIBHOTO

BO3pacTa 7 Kjacca.

MakcumanbHOE KOJIMYECTBO O0YUaIOIMMUXCs B TpyIine — 15 4enoBexk.

1.2.2. CrpykTypa IUTaHUPYEMBIX PE3YJITATOB

HnaHpreMble pPE3YyIbTaTbl OIIUMPAKOTCA Ha BCAYIIHUC LCJICBBIC YCTAHOBKH, OTpaXaromue
OCHOBHOﬁ, CYHIHOCTHBIfl BKJIaJg KaX(,HOﬁ H3y‘la€M0fI mporpamMmbel B PpPa3BUTHUE JIMYHOCTHU,

00yJaroImmMXxcsi, ©X COCOOHOCTEH.
B cTpyKType miaHupyeMbIX pe3yJIbTaTOB BBLICISIFOTCS CIICAYIONINE TPYIIIbL:

1. JIndHOCTHEBIE PE3YJIbTAaThI OCBOCHHSI OCHOBHOM O6paSOBaT€HLHOﬁ IIporpaMmbl

npeacTaBJICHbI B COOTBECTCTBUU C I’ pYHHOﬁ JINYHOCTHBIX PE3YJIbTATOB.

2. MeramnpeaMeTHble pe3ylbTaThl OCBOEHHMS OCHOBHOI 00pa30BaTeNbHOM MpPOrpaMMel

OpeACTaBJICHBI B COOTBETCTBHUH C IOATPYIIIIAMU YHUBCPCAJIbHBIX y‘Ie6HBIX JIENCTBUH.

3. IlpenmerHble pe3yabTaThl OCBOGHHS OCHOBHOM  0Opa3oBaTeNbHONM  MPOTrpaMMbI

IpEACTaBJICHBI B COOTBETCTBUH C I'PYIIIIaAMU PC3YJIbTATOB yqe6Horo npeameTa.



1.2.3. JINUHOCTHBIE pE3yabTATHI
IIpozpammmnsie mpebosanus K ypogHio 60CHUMAHHOCMU (TUYHOCHbIE PE3YIbMambl):

— c¢(hopMHPOBAHHOCTh BHYTPEHHEH IMO3HMIIMM OOYYArOIIErocs, dMOIMOHAIBLHO-TIOJIOKUTEIBHOE

OTHOIICHHEC OGy‘I&IOHICFOC?I K IIKOJIC, OpUCHTAlMA HAa ITIO3HAHKUEC HOBOTI'O,
— OpUCHTAlMA HA O6p&3€[1 MOBCACHHUA «XOPOUICTO0 YUYCHHUKA»

— Cc(OpPMUPOBAHHOCTh CAMOOLIEHKH, BKJIIOYash OCO3HAHUE CBOUX BO3MOXKHOCTEH B YYEHUH,
CIIOCOOHOCTH aJIEKBATHO CY/IUTh O MIPUUMHAX CBOEr0 ycleXa/Heycnexa B yUeHUN; yMEHNE BUETh

CBOM JIOCTOMHCTBA U HEJJOCTATKU, YBaXKaTh ce0sl U BEPUTH B YCIIEX;
— c(OpPMUPOBAHHOCTH MOTHBAIIUH K YU€OHOH 1eATENbHOCTH;

— 3HaHME MOPAJIbHBIX HOPM U C()OPMUPOBAHHOCTH MOPATbHO-ITHUECKUX CYXKIEHHM, CIOCOOHOCTD
K PpEUIeHHI0 MOpajJbHBIX MPOOJEM Ha OCHOBE KOOPIMHAIMM pA3JIUYHBIX TOYEK 3pEHus,
CIIOCOOHOCTh K OIIEHKE CBOUX IIOCTYNKOB M JEMCTBHM Apyrux JrOAed ¢ TOYKU 3PEHHUS

coOJTI0IeHUS/HAp YIIICHUST MOPAJIBHOW HOPMBI.
IIpoepammmusie mpebosanus K ypoSHIO pa3GUMUSL:

— c(OPMHUPOBAHHOCTHh MPOCTPAHCTBEHHOTO MBILIUICHUS, YMEHUE BUIETb O0BEM B IJIOCKHX

npeamMeTax;
— YMCHHC O6pa6aTI)IBaTI> H CUCTEMATU3UPOBATH 00JIBIIIOE KOJTHYECTBO I/IH(bOpMaI_[I/II/I;

- C(bOpMI/IpOBaHHOCTI) Kp€aTUBHOI'0O MBINIJICHUS, IMOHMMAaHHUE IIPUHOUIIOB CO3daHWsA HOBOI'O

IIPpOAYKTA,
— C(I)OpMI/IpOBaHHOCTB YCUAUUBOCTH, MHOT'0O3aIa9HOCTH;

— C(l)OpMI/IpOBaHHOCTB CaAMOCTOATCIIBHOI'O IIOJAXO0Ja K BBIIIOJHCHUIO PA3JIMYHBIX 3a4d4, YMCHHC

paloTaTh B KOMaH/ie, YMEHHE IPABUIIbHO JEIETUPOBaTh 33Jauu.
1.2.4. MertanpenMeTHbIE pE3YIbTaThI
I'eorpadus

BbImycKHUK Hay4uTCS:



. BBIOMpAaTh ~ WCTOYHUKK  reorpaduyeckoit  umHPOpMammu  (Kaprorpaduyeckue,
CTaTUCTHYECKHE, TEKCTOBBIC, BHJECO- M (OTOM300paKeHUs, KOMIBIOTEpHbIE 0a3bl IAHHBIX),

AICKBATHBIC PCIIACMBIM 3aJa4aM,

. OpUEHTHUPOBATHCSI B MCTOYHHMKAX Teorpaduueckoid mHpopmarmu (KapTorpaguyecKkue,
CTaTUCTHYECKHE, TEKCTOBBIC, BHICO- U (POTOM300paKeHUS, KOMIBIOTEpPHbIE 0a3bl JaHHBIX):
HAXOJUTh U U3BJIEKATh HEOOXOIMMYIO HH(OPMAIINIO; OTIPEACISTh U CPABHUBATH KAUECTBEHHBIE U
KOJIMYECTBEHHBIC TI0KA3aTENIM, XapaKTepU3YIOIHe Treorpaguueckiue OOBEKTHI, IMPOLECCH |
SIBJICHUS, UX TIOJIOKEHHE B MPOCTPAHCTBE IO reorpapuueckuM KapTaMm pa3HOTO COJIEp’KaHus U
JPYTUM HCTOYHUKAM; BBISBJISATH HEJJOCTAIOIIYIO, B3aUMOIOTIOTHSIOILYIO H/HIJIA IPOTUBOPEYUBYIO

reorpaduyecKyro HHPOPMAIIHIO, MPECTABIECHHYIO B OJJTHOM WJIM HECKOJbKUX UCTOYHUKAX;

. MIPE/ICTaBIATh B pa3IMUHbIX (popMax (B BUIE KapThl, TAOIUIIBL, TpaduKa, reorpaduyeckoro
omnucanus) reorpadpudecKyro HHPOPMAIIHIO, HEOOXOAUMYIO IS PEIICHHS yIeOHBIX U TIPAKTUKO -

OpUEHTHUPOBAHHBIX 3a/1a4.
BbInyCKHHUK TOTYYUT BO3MOKHOCTD HayYUThCS:
. MOJENUPOBATh reorpaduieckre 0ObEKTHI U SBICHUS;

. MPUBOJUTh MNPHUMEPHl MPAKTUYECKOTO HCIOIb30BaHUS Teorpapuueckux 3HaHUUH B

Pa3IMYHBIX o0nacTIx JACATCIIBHOCTH.

MaremaTuka

CTaTuCcTHKA U TEOPHUS BEPOSTHOCTEH

BbInyCKHUK Hay4YUTCS:

. MPEACTABIATH JAHHBIC B BUC TaOIHII, TUarpamMmm;

. YUTaTh UH(POPMAIIHIO, TPEJICTABICHHYIO B BUJIE TAOIUIIBI, THATPAMMBL.

B noBcenHeBHOM KU3HU U TIPU U3YUEHUU APYTUX MPEAMETOB BBITYCKHUK CMOXKET:

° H3BJICKATb, UHTCPIPECTUPOBATL U Hp606pa3OBBIBaTL I/IH(I)OpMaI_II/IIO, MNpEACTABJIICHHYIO B
Ta6J'II/ILIaX H Ha IxarpaMmax, OTpaKaro1lyro CBOMCTBA U XapaKTCPpUCTUKHU PCAJIbHBIX ITPOLCCCOB U

SIBJICHUU.

Harnsapgnas reomMeTpua



I'eomerpuueckue Gurypsl
BeInyckHUK HayduTes:

. OTIepHpOBaTH Ha 0a30BOM YPOBHE MOHATHUSAMHU: (QHUTypa, TOUYKA, OTPE3OK, MpsMasi, JIyd,
JIOMaHas1, yroj, MHOTOYI'OJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOJIBHUK, IIPAMOYTOJIBHUK U KBaJpaT,
OKPY)KHOCTb M KpyI, NpSAMOYTOJbHBIM Napasuienenunen, Kyo, map. M3o0paxarh nzydaemsble

(GUTypBI OT PYKH M C TOMOIIBIO JIMHEHKH B ITUPKYIISL.

B noBcenHEBHOM )XU3HU U IIPU U3YYEHUU APYTUX MIPEAMETOB BBIITYCKHUK CMOKET:

. pelaTh NpaKTU4YeCKHUe 3a/1a4k ¢ IPUMEHEHUEM MTPOCTEHIIINX CBOUCTB (PUTYD.
W3mepenus u BBIYMCIICHUS
BrinmyckHuK HayduTes:

® BBIIIOJIHATE U3MEPCHUE JJIUH, paCCTOHHHﬁ, BCJIIMYMH YIJIOB C IOMOIIBIO HHCTPYMCHTOB

1L H3M€p€HHI>i JJIVH U YI'JI0B.

duzuka
BrinmyckHUK HAayduTCS:

. coOnrofaTh mnpaBuia O€30MACHOCTH M OXpaHbl TpyAa MNpu paboTre ¢ y4eOHBIM H

J1a00paTOPHBIM 000PYIOBAHUEM;

® IIOHUMATh IMPHUHIUIIBI HCﬁCTBHH MallluH, HpI/I60pOB 1 TCXHHUYCCKHUX YCTPOI;'ICTB, yCJI0BUA

X 0€30IMacHOI0 MCIIOJb30BaHU B HOBCGﬂHeBHOﬁ KH3HU,

® HCIIOJIb30BAaTh IIPH BBIMMOJHCHUHA y‘le6HBIX 3ala49 HAYYHO-IIOMYJIPHYKO JIUTEpATYypPy O

(1)PI31/I"ICCKI/IX SABJICHUAX, CIIPABOYHBIC MAaTCPHAJIbl, pECYPChl HHTCPHCTA.

WNudopmatuka
BbInmyckHUK HayduTCS:

. pa3nuyarh BUAbI HHGOPMALIUK 110 crioco0am e€ BOCTIPUATHS YEIOBEKOM U 10 criocobam eé

MpEACTaBJICHUA Ha MATCPUAJIBHBIX HOCUTCIIAX,

° NpUBOIUTL MPUMCEPLI I/IH(I)OpMaI_II/IOHHBIX IponeccoB (HpOI_[eCCOB, CBsA3aHHBIX C

XpaHCHHUEM, Hp606p8.30BaHI/ICM )51 nepez[aqeﬁ ,I[aHHLIX) B *KUBOM MpUpoOaAC U TCXHUKE;



. knaccuduimponath cpeactsa KT B COOTBETCTBUM ¢ KPYrOM BBITIOJTHSIEMBIX 3a]1a4.

Marematuueckue 0CHOBbI HHPOPMATUKU
BbInyCKHUK TOJTYYUT BO3MOKHOCTD:

. MMO3HAKOMUTHCA C TPUMEpaMH MaTeMaTHYECKUX MOJENed M  HMCIHOJIb30BaHUEM
KOMIIBIOTEPOB TIPH UX aHAIH3E; TTOHATH CXOJICTBA U PA3IMYUS MEXKIY MAaTEMAaTUYECKOW MOJIEIBIO
00bEKTa M €ro HATypHOW MOJENbI0, MEXIY MaTeMaTHYeCKOW MOJENbI0 OOBEKTa/SIBICHUS U

CJIOBCCHBIM OIMHCAaHUCM.

Hcnonp30BaHne MporpaMMHBIX CUCTEM M CEPBHCOB
BeinmyckHuK HayduTes:
. KJ1acCU(PUIMPOBATh (aiiibl IO THUIY M HHBIM ITapaMeTpaM;

. BBITIOJIHATH OCHOBHBIE Omepanuu ¢ (aimamu (co3gaBaTh, COXpPaHATh, PEAaKTHPOBATH,

yAAISATh, ApXUBUPOBATH, «PACTIAKOBBIBATHY» APXUBHbIE (aiiibl).

BrinmyckHuk oBiageeT (Kak pe3yabTaT IPUMEHEHUS! IPOrPaMMHBIX CHCTEM U UHTEPHET-CEPBHCOB

B JIaHHOM Kypce€ U BO BCEM 00pa30BaTeILHOM Ipoliecce):

. HaBbIKaMU pabOThl C KOMIBIOTEPOM; 3HAHUSIMH, YMEHUSMU U HaBBIKAMHU, TOCTATOUHBIMU
Uig pabOThl C Pa3IMYHBIMM BHUJAMHU MPOTPAMMHBIX CHUCTEM U HUHTEPHET-CEpBHUCOB ((ailioBbie
MEHEKEphl, TEKCTOBbIE PEAKTOPbI, AIEKTPOHHBIE TAOIUIBI, Opay3ephl, TOUCKOBBIE CUCTEMBI,
CIIOBapH, AJIEKTPOHHBIE SHIIUKIIOTIEINHN ); YMEHUEM OIUCHIBATh PabOTY 3TUX CHCTEM U CEPBUCOB C

WCIOJIb30BAHUEM COOTBETCTBYIOIIEH TEPMUHOJIOTUH;
. pa3nu4HbIMU popMaMu IPECTaBICHUS JAHHBIX (TaOMUIbI, AMArpaMMBbl, IpadUKH U T. 11.);

® IIO3HAKOMUTCA C IPOrpaMMHBIMHU CpEACTBAMH JIA pa6OTBI C ayauoOBU3YAJIIbHBIMU

JAHHBIMU U COOTBETCTBYIOIIUM MOHSATUIHBIM anmapaToM.
BbIMyCKHHUK MOTYYUT BO3MOKHOCTD (B JaHHOM Kypce U MHON YyueOHOH JesATeIbHOCTH):

° MPAaKTUKOBATBCA B HCIIOJIb30BAHWU OCHOBHBLIX BHUJAOB IIPUKIIAAHOTO IIPOTrPaAMMHOI0

oOecrieueHus (PeAaKTOPbI TEKCTOB, MIEKTPOHHBIE TaOIHIIBI, Opay3epsl U Jap.);

° IO3HAKOMUTLCA C HpUMEpaMU HCIIOJIB30BaHHUA MATCMATUYCCKOTO MOJCIHUPOBAHUSA B

COBPEMEHHOM MMpE;



° MMO3HAKOMHUTHCS C IMOCTAaHOBKOM BOIIpoOCa O TOM, HACKOJIBKO AOCTOBCpHA IOJYYCHHAA
I/IH(bOpMaI_[I/ISI, MNOAKPCIICHA JIM OHa J0Ka3aTCjIbCTBAMH IIOMJIMHHOCTU (HpI/IMepZ HaJIM4YHue
3JICKTpOHHOﬁ HO,HHI/ICI/I); IMO3HAKOMUTBHCA € BO3MOKHBIMHU IMOAXO0AAMHU K OLCHKC JOCTOBCPHOCTH

nHpopManuy (IpUMeEpP: CpaBHEHUE TAaHHBIX U3 PA3HBIX UICTOYHUKOB);
. IIO3HAKOMUTHCA ¢ mpumepamu ucnoib3oanus KT B coBpeMeHHOM Mupe;

. MOJIYYUTh MPEACTABICHUS O POOOTU3HPOBAHHBIX YCTPOMCTBAX U MX HCIIOJIb30BAaHUM Ha

IMPOU3BOJACTBC U B HAYYHBIX HUCCICAOBAHUAX.

Texuomorus
Pesynbratsl, 3asBiaeHHbBIE 00pa30BaTENIbHON MPOTpaMMOi « TeXHOIOTHSI» TI0 OJIOKaM CoIep KaHuUs

(DOpMI/IpOBaHI/Ie TEXHOJIOTHYECKOM KYJIBTYPEl H IMPOCKTHO-TEXHOJIOTMYCCKOTO MBIIIJICHUA

00yJaroIuXxcst
BeinmyckHuK HayduTes:

° CJI€A0BAaTh TCXHOJIOTMHU, B TOM YHCJIC B IPOLUECCEC MU3TOTOBJICHHUA CY6'beKTI/IBHO HOBOI'O

TPOJIYKTa;

° OL€CHUBATH YCJIOBUA NPUMECHUMOCTH TEXHOJIOTMH, B TOM YUCJIC C HO3PII.[PII>1 JKOJIOTUYECKOM

3al[UIEHHOCTH,

. MIPOTHO3UPOBATh IO W3BECTHOM TEXHOJIOTUM BBIXOJbl (XapaKTEPUCTHKH MPOJIYKTa) B
3aBUCHUMOCTH OT M3MEHEHHsI BXOJOB/IIApaMETPOB/PECYpCOB, MPOBEPSATh IPOTHO3BI OIBITHO-
OKCHEPUMEHTAJIbHBIM MYTEM, B TOM 4YHCIE CAMOCTOSTEIbHO IUIAHHUPYS TaKoro poja

OKCIICPUMCHTBI,

® B 3aBUCHUMOCTHU OT CUTyallUHl OIITUMHU3UPOBATH 0a30BbIE TEXHOJOTHHU (SanaTHOCTb —
Ka‘IeCTBO), MMpOBOAUTL aHAJIN3 AJIbTCPHATUBHBIX PECYPCOB, COCAUHSATL B €IMHBIN IJIaH HECKOJIBKO
TEXHOJIOTHH 0e3 HX BUJAOU3MCHCHHUA JId NOJYUYCHUA CIOKHOCOCTABHOI'O MATCPHUAJIBHOTO HIIA

MH(GOPMALIMOHHOTO MPOJIYKTa;
. IIPOBOJUTH OLIEHKY U UCIBITAHUE TIOJYYEHHOTO ITPOIYKTa;

° IIPpOBOAUTH aHAJIU3 HOTpCGHOCTeﬁ B TCX WJIN UHBIX MATCPHUAIIbHBIX UJIN I/IH(I)OpMaI_II/IOHHBIX

MMpOAYKTAaXxX;



° OMMCBIBATHL TCXHOJIOTHYCCKOC PCHICHUC C IIOMONIIBIKO TCKCTA, PUCYHKOB, I‘pa(bI/I‘-IeCKOI‘O

M300paKeHus;

° AHAJIM3UPOBATE BO3MOJKHBIC TCXHOJOTHUYCCKUC PCIICHUA, OIPCACTIATh UX JOCTOMHCTBA U

HEAOCTATKHN B KOHTCKCTC 3aIlaHHOI>'I CUTyaluu,

. MPOBOJIUTh M AHAJIM3UPOBATH Pa3pabOTKy W/MIM PEAN3aLHUI0 MPHUKIAJHBIX MPOEKTOB,
MPEANOJIAararoIuXx:
. OTIpE/IeNIEHNE XapaKTEepUCTUK U pa3pabOTKy MaTepHaJbHOrO MPOJAYKTa, BKIKOYAs €ro

MOJISTMPOBaHUEe B HWH(POpPMAIMOHHOW cpene (KOHCTPYKTOpPE), BCTpaMBaHUE CO3JIAHHOTO

MH(OPMALIMOHHOTO MPOJYKTa B 3a/IaHHYIO 000JIOUKY,

. M3rOTOBJIEHUE HH(OPMALMOHHOTO MNPOAYKTa MO 33aJaHHOMY aIrOpUTMY B 3aJaHHOMU
000JI0UKE;
. MPOBOJUTh M aHAJU3UPOBaTh pa3pabOTKy W/WIM pealu3alui0 TEXHOJIOTHYECKUX

IMPOCKTOB, MpEAIoJIararommnx:

— ONTHUMHU3AIMIO  33JaHHOTO  CrHoco0a  (TEXHOJOTHMH) TOJYYeHHS  TpeOyromerocs

MaTepuaIbHOTO MPOIYKTa (MOCIIE €ro MPUMEHEHHUsI B COOCTBEHHOMN MPAKTHKE),

— pa3paboTKy (KOMOWHUpOBAHWE, W3MEHEHHE IMapaMeTpPOB W TpeOOBaHWUU K pecypcam)

TEXHOJIOTUH TOJy4YeHUS! MAaTepHAIbHOTO U MH(POPMAIMOHHOTO MPOJYKTa C 3aJaHHBIMU

CBOMCTBaMH;
. MPOBOJUTh M  aAHAIM3UPOBATh  Pa3pabOTKy W/MIM  pealn3aldi0  MPOEKTOB,
MPEANOJIararnx:

— IUIaHUpOBaHUE (pa3paboTKy) MaTepUANbHOTO MPOIYKTa B COOTBETCTBUU C 3ajadei

coOCTBEHHOI ACATCIBbHOCTH (BKJ'IIO‘{aH MOJACINPOBAHUC U pa3pa60T1<y I[OKYMGHTB.I_[I/II/I),

— IUIAaHUPOBAHUC (pa3pa60TI<y) MaTCpruaJIbHOTO IPOAYKTAa Ha OCHOBE CaMOCTOSATCIBHO

HpOBeI[éHHLIX I/ICCJIG,HOBB.HI/II;'I HOTpe6I/ITeJ'IBCKI/IX HHTCPCCOB.

BLIHyCKHI/IK MOJIYYHUT BO3MOXKHOCTb HAYUUTLCA:

. BBISIBIIATE W (opMyaupoBaTh mpoOieMy, TpeOymolyl0 TEeXHOJIOTHYECKOro
pelIeHus;
. MO (UIIPOBATH HUMEIOLTNECS MPOAYKTBI B COOTBETCTBUU c

chyauHeﬁ/ 3aKa3oM/ HOTpC6HO CThIO/ 3amaden ACATCIBbHOCTHU n B COOTBCTCTBHU C nx

XapaKTCPpUCTUKAMU pa3pa6aTBIBaTB TEXHOJIOTHIO Ha OCHOBE 0a30BOI TCXHOJIOTHH,



® TCXHOJIOTM3UPOBATh CBOI OIBIT, MPCACTABIATHL HAa OCHOBC PCTPOCIICKTUBHOI'O
aHajiu3a " yHI/I(l)I/IKaLII/II/I ACATCIIbBHOCTU OIMMCAHUC B BHUAC MHCTPYKLIUHN HIIN TEXHOJIOTMYCCKOM

KapTBhl.

1.2.5. IIpenmeTHBIE PE3yIbTATHI
IIpozpammmusie mpebosanus Kk 3HAHUAM (Pe3yIbmamsl Meopemuieckol N0020Mo8KU):

. npaBuiia 0€30MacHON paboOThl € 3IEKTPOHHO-BBIYMCIUTEIbHBIMU MAalllMHAMU M

cpeacTBamMu Ajs cOopa MPOCTPAHCTBEHHBIX JAHHBIX;

° OCHOBHBIC BH/IbI ITPOCTPAHCTBCHHBIX JAHHBIX;
. COCTaBHBIE YaCTH COBPEMEHHBIX T€OMH(OPMAIIHIOHHBIX CEPBUCOB;
. npodecCuoHaNIbHOE MIPOrpaMMHOE obecrieueHne TUTSt 00paboTku

IMPOCTPAaHCTBCHHBIX TaHHBIX,

. OCHOBBI U TIPUHIIUIIBI a3POCHEMKH;

. OCHOBBI M TPUHLIUIIBI PA0OTHI TJI00ATBHBIX HABUTAIIMOHHBIX CITyTHUKOBBIX CUCTEM
(F'HCC);

. OpeICTaBI€HUEe M BHU3yalM3allsl  MPOCTPAHCTBEHHBIX  JAHHBIX  JJIS

HerO(beCCI/IOHaJ'II)HI)IX HOHBSOBaTeHCﬁ;

. npuHLuIsl 3D-monenupoBaHus;
. YCTPOMCTBO COBPEMEHHBIX KapTOrpaduyecKux CepBUCOB;
. OpeICTaBI€HUEe M BHU3yalM3als  MPOCTPAHCTBEHHBIX  JAHHBIX  JJIS

HenpodeccHoHANBHBIX MOJIH30BATENCH;
. nemudpupoBaHre KOCMUYECKUX H300pakeHU;

. OCHOBBI KapTorpaduu.

HpOZpaMMHble mpe606anz K YMEHUAM U HABbIKAM (pe3yjzbmambl npaxmuuecxod

Nn0020MOBKU):



. CaMOCTOSITEJIBHO pelIaTh IIOCTABJICHHYIO 3ajady, aHAIM3UpYys U I[oadupas

MaTepHabl U CPEICTBA AJI €€ PEIICHUS;

® CO3J1aBaTb U PACCUUTBIBATH MOJETHBIN TIJIaH JIIsL OECIIMIIOTHOIO JIETATEIHHOIO
anmnapara;
. oOpabaTpiBaTh  a’pOCBEMKY M  MOJy4aTb TOYHBbIE OPTOQOTOIUIAHBl U

ABTOMATHU3UPOBAHHBIC TpéXMepHI)IG MOACIN MECTHOCTHU,

. MOJIenpoBaTh 3D-00bEKTHI;

. 3alMINaTh COOCTBEHHBIE MPOEKTHI;

. BBITIOJIHATH OLIU(POBKY;

° BBIIIOJIHATH HpOCTpaHCTBeHHBIﬁ aHaJIn3,

. CO31aBaTh KapThl;

. CO3/1aBaTh MPOCTEHIIHE reorpaduuecKre KapThl Pa3IMIHOTO COJEPIKAHMS;

. MOJENUPOBAThH reorpaduieckre 0ObEKTHl U SBJICHUS;

. MIPUBOJIUTH MPUMEPHI MPAKTUYECKOTO MCIOIB30BaHUS reorpapuuecKkux 3HaHUN B

Pa3IMYHBIX o0nacTIx JACATCIIBHOCTH.

1.3. Cucrema OIIEHKH JAOCTHIKCHUSA TIIIAHUPYCMBIX PE3YJIIbTATOB OCBOCHUA OCHOBHOM

00pa3oBaTelIbHOW POrpaMMbl OCHOBHOT'O O0IIIEro 00pa3oBaHHMs
Buapl koHTpOIIS:
- POMEKYTOYHBIH KOHTPOJIb, TPOBOJUMBIN BO BPEMsI 3aHSTHIA,
- UTOTOBBIN KOHTPOJIb, MPOBOIUMBIN TIOCTIE 3aBEPILIEHUs BCell yueOHOI mporpamMmBl.
@DopMBbI IPOBEPKH PE3YIHTATOB:
- HaOMro/IeHre 3a 00y4JarolMMUCS B TIpoIiecce paboThI;
- UT'PBI;

- THAUBUAYAJIbHBIC 1 KOJIJICKTUBHBIC TBOPUCCKUC pa6OTLI;



- Oecepl ¢ 00YJAIOIIMMHUCS U UX POIUTEISIMHU.

®opmsbl

IIOABCACHUSA UTOT'OB:

- BBIIIOJIHEHUE IIPAKTUYECKUX paboT;

- TECTBHI;

- aHKETHI,

- 3alurTa MpocKTa.

Hrorosas aTrTecranusa 06yqafom1/1xcs[ MNpOBOAUTCA IO pPE3yJabTaTaM IMOAITOTOBKH H 3alIWUTHI

IIPOEKTA.

I[J'ISI OLICHUBAHUA JOCATCIIbHOCTHU 06yqafoumxc;1 HCIIOJIB3YIOTCA HWHCTPYMCHTBI CaMO-

B3aNMMOOIICHKH.

n

2.2. [IpumepHsbIe TporpamMMbl yaeOHBIX npeameToB, KypcoB (YTII, rae kak mpumep mpomucaHo

«Keiic 1 — 10 gyacoBy», mocie KpaTKoe OMUCaHUe, YTO ITO 3a KEIC, ONMCAHUE T0OYACOBOE BHIHOCUM

YK€ B caM KEHcC).

[IpumepHoe yueOHO-TeMaTH4YecKoe IIIaHUPOBAHHE:

MHD»).

Ne | Paznen mporpammsl yuebHOTO Kypca Koanuectso
n/m 4acoB
1 3nakoMcTBO. TexHuka Oe3omacHocTH. BBomHoe 3aHsTHe («MeHss | 2




Beenenne B reomHdopmanuoHneie  TexHosoruu.  Keiic  1:
«CoBpeMeHHbIe KapThl, WM Kak onucats 3emuo?».

Keiic 3HakoMUT 00yyarommxcs ¢ pa3HOBHIHOCTSAMHU JaHHBIX. Pemras
3amady Keiica, oOyuaromuecs IpoXoasIT CIEIYIOIUEe TEMAaTUKU: KapThl
U OCHOBBI WX (OPMHPOBAHHUS; HU3YUYCHHE YCIOBHBIX 3HAKOB W
MPUHIMUIIOB KX OTOOpaXEHHUs Ha KapTe; CUCTEMbl KOOpJAMHAT WU
MPOEKINA KapT, MX OCHOBHBIE XapaKTEPUCTHUKU U BO3MOKHOCTH
MPUMEHEHMsI; MacluTad M Jp. BCIIOMOTraTelIbHblE HWHCTPYMEHTBI
(bopMUpOBaHUS KapTHI.

Keiic 2: «I'mobanbHoe mo3unmoHupoBanue “Haiinu ceGs Ha 3eMHOM
mape”».

HecmoTpss Ha TO, 4TO HABUTaToOpsl M CIOPTUBHBIE TPEKEPHI CTAIH
HEOTHEMIIEMOM YacTLIO Hamllel JKM3HH, MAJIO KTO 3HACT MPUHIOUIT UX
pabortsl. [Ipoiias keiic, ooyqarommuecs y3naroT rpo [ JIOHACC/GPS —
MPUHIUIBI pabOThl, UCTOPUIO, COBPEMEHHBIE CUCTEMBI, IPUMEHEHHE.
[Ipumenenue sorrepoB. Busyanuzanusi TEKCTOBBIX JaHHBIX Ha KaprTe.
CO3,HaHI/Ie KapTbl HHTCHCUBHOCTH.

®dortorpaduu 1 MaHOPaMBI.

Pa3nen, nocBAMEHHBIN HCTOPUN U IPUHIIUIIAM CO3aHUsI PoTOrpadu.
OO6yuaromuecss MO3HAKOMSTCA C TEXHUKOW co3nanus (ororpadum,
MO3HAKOMSTCS C BO3MOXHOCTAMHU TpuMeHeHHs ¢doTorpaduu Kak
CpencTBa CO3aHus 4ero-Iroo.

OcHoBbl a3podoTochéMkH. [IpruMeHenne OECIMIOTHBIX aBUAIMOHHBIX
cucteM B adpodorocréMke. Ketic 3.1: «Jlis uero Ha camom zesne HyKeH
OCCIIIOTHBIN JIETaTEeNIbHBIN anmnapar?y.

OOBEMHBIN KelC, KOTOPBIN MO3BOJIUT 00y4JaIOIIUMCS OCBOUTH TOJHYIO
TEXHOJIOTMYECKYI0  LENOYKY, MCHOJb3YyEMYID  KOMMEPYECKUMHU
KOMITaHUSIMU. Y CTPOMCTBO U mpuHIMILI (yHKIHOHUpoBaHus BITJIA,
OCHOBBI (POTO- U BUACOCHEMKH U MTPUHIIUIIOB Tepeaayl HHPOpMAIUH ¢
BITJIA, o6paboTka nanubix ¢ BITJIA.

27

Keiic 3.2: «3MeHeHue cpeabl BOKPYT LIKOJIbD.

IIponomxkenne keifca 3.1. OOywaromuecs, uMes B  CBOEM
paclopsDKEHUM  3JIEKTPOHHYI0 3D-Mozens MIKOJIBI, MPOJOJIKAIOT
BHOCHUTb W3MEHEHMs B NMPOJYKT C LeNbl0 OnaroycTpoiicTBa paifoHa.
OOyuaromuecss NTPOAOIKAIOT COBEPLUICHCTBOBaTh CBOM HaBbIKk 3D-
MOJEIMPOBAHUS, 3aBEPILIasl IPOEKT.

10

IToaroTroBka 3amuThl IMPpOCKTA.




8 3ammTa mpoeKTOB. 2

9 3axmounTtenbHoe 3aHsaTue. [loaBeneHne nToroB paboThl. 2

2.2.1. OO01IHe TI0I0KEHUSA

[Tporpamma «I"'€0MHPOPMAIMOHHBIE TEXHOIOTUIY, SIBISSCH HEOOXOIMMBIM KOMIIOHEHTOM
obuiero oOpa3oBaHUs BceX 0O0yYaroIIMXCs, MPEAOCTaBIseT UM BO3MOXKHOCTh NPHUMEHATh Ha
MpaKTUKE 3HaHUS OCHOB HaykK. [Iporpamma siBisieTcsi (aKTHUECKH €JMHCTBEHHBIM IITKOJBEHBIM
y4eOHBIM KYpCOM, OTPaKArOIIUM B CBOEM COJEpKaHWUW OOIIMEe TPHUHIMIBI MpeoOpasyromnieit
JeITETPHOCTH YeJIOBEKA U BCE aCTIEKTHI MaTepHaIbHOU KyIbTyphl. Kypc HampaBiieH Ha OBJIaIcHHE
00yyaroUMMUCs HaBbIKaMU KOHKPETHON IpeIMEeTHO-IIpeoOpa3yrolieil 1eaTelbHOCTH, CO3/1aHne
HOBBIX IICHHOCTEH, YTO, HECOMHEHHO, COOTBETCTBYET MOTPEOHOCTSM pa3BUTHs oOmecTBa. B
pamkax «TexHOmOTHHM» MPOUCXOJUT 3HAKOMCTBO € MHpPOM THpodeccuil U OpHeHTauus
0o0ydJaromuxcsi Ha padoTy B pas3au4HbIX cepax OOIMECTBEHHOTO MPOU3BOJCTBA. TeM caMbIM
obecreunBaeTCs MPEEMCTBEHHOCTD TMIEPEX0/1a 00YJaronIuXcss OT 00IIero K mpo¢ecCHOHATEHOMY

00pa30BaHUIO U TPYJOBOU AEATEIBHOCTH.

IIporpamma npeamera «TexHosorus» obecrneunBaeT (GpOpMHUPOBAHUE y OOYHAIOLIMXCS
TEXHOJIOTHYECKOT0 MbIIIeHHs. CxeMa TEXHOJIOIMYECKOI0 MbIIUIEHUS (IOTpeOHOCTh — 1IeNIb —
cnoco0 — pe3ysabTar) MO3BOJsET Haubojiee OPraHMYHO pEIIaTh 33Jaud YCTAHOBJICHUS CBs3eH
MeXJly 00pa3oBaTelbHbIM U KU3HEHHBIM IPOCTPAHCTBOM, 0Opa30BaTENbHBIMU PE3YJIbTaTaMH,
MOJIydeHHBIMHM TPU H3YyYEHHUH pa3IM4YHBIX MpPEAMETHBIX OO0JIacTei, a Takke COOCTBEHHBIMU
o0pa3oBaTe/IbHBIMU  pe3yJbTaTaMu (3HAHUAMH, YMEHUSMH, YHHUBEPCAJIbHBIMU Y4E€OHBIMHU
JNEUCTBUSAMU M T. JI.) U JKU3HEHHbIMHM 3ajadaMu. Kpome TOro, cxema TEXHOJIOIMUYECKOTO
MBIIIUIEHUS IO3BOJISIET BBOAUTH B 00pa30BaTEIbHbIHN MPOLIECC CUTYAIUH, JAIOIIUE OTIBIT IPUHSTHS
IparMaTUYHbIX PEHICHUH Ha OCHOBE COOCTBEHHBIX 00pa30BaTENIbHBIX PE3yabTaTOB, HAYMHAS OT
pemieHust OBITOBBIX BONPOCOB M 3aKaHUMBAs pELIEHHWEM O HAaMpaBICHUAX IPOJOTDKEHUS
o0pa3oBaHus, MOCTPOEHUEM KapbePHBIX W KM3HEHHBIX IUIAHOB. TakuMm 00pazoM, mporpamma
«["eonHpopmaTnkay Mo3BoisieT cPopMUPOBATH Y OOYUAIOLIUXCS pecypc MPAKTHUYECKUX YMEHHH
U OIBITA, HEOOXOAUMBIX JIJIsl pa3yMHOM OpraHu3aluy cCOOCTBEHHOM JKU3HU; CO3/1AET YCIOBUS JUIS

Pa3sBUTUA HHULIUATHUBHOCTH, I/I306peTaTe.HBHOCTI/I, THOKOCTH MBIIILICHUSL.



Y4eOHO-BOCIIUTATEBHBIN MPOIIECcC HANIPaBIIeH Ha (JOPMHUPOBAHUE U PA3BUTUE PATHUHBIX
CTOPOH OOYYaIOIIMXCs, CBSA3aHHBIX C peaju3alell Kak UX COOCTBEHHBIX HHTEPECOB, TaK M
HUHTEPECOB OKpyXaromero mupa. IIpm 3TOM THOKOCTH HporpamMmbl IO3BOJISIET BOBJEYb
00yJaromuxcs ¢ pa3InYHBIME CIIOCOOHOCTSAMH. BoIbIIOi 00bEM MPOEKTHBIX PabOT MO3BOJISIET
YUECTh MHTEPEChl M OCOOCHHOCTH JIMYHOCTH KAXKIOTO OOYyYaromierocsi. 3aHATUS OCHOBAaHBI Ha
JIMYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJOIUSAX OOyuYeHHUs, a TaKXKe CUCTEMHO-AEATEIbHOCTHOM

MeTo/ie 00ydeHUSI.

JlaHHas mporpamma mpeArnoJiaraeT BapUATHBHBIA MOJAXOJ, TaK KakKk B 3aBUCHMOCTH OT
00yJaroIerocs Mmo3BOJSIET YBETUYUTh WM YMEHBIIUTH O0BEM TOM WIJIM MHOW TEMBI, B TOM YHCIIe

U CIIOHOCTD, & TAK)KE MOPSIIOK TPOBEJICHUS 3aHSATHH.

2.2.2. OcHOBHOE cojiepKaHne YIeOHBIX MPEIMETOB HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs

Ha mporsbkenun kypca mporpamMmbl 0Oydaromiuecsi IMO3HAKOMSTCS C pa3IU4HbIMU
reorH()OpPMaIMOHHBIMU CUCTEMAaMH, Y3HAIOT, B KAKUX 00JIaCTAX MpUMEHsETCsl TeonH(popMaTHKa,
KaKHe 3aJJauid MOKET pelllaTh, a TAK)KE CMOTYT CaMU IIPUMEHSITH €€ B CBOEH MOBCEAHEBHON KU3HU.
OO6yuaromuecs 6a30BO YCBOST MPUHIIUI MTO3unoHUpoBanus ¢ nomombio ['HCC. Y3nHaror, kak
MO>KHO OpraHH30BaTh COOP CIYTHUKOBBIX JAHHBIX, KAK OHU MPEACTABISIOTCS B TEKCTOBOM BU/JIE
U KaK UX MOXKHO BU3YaJU3UpOBaTh. B pamkax mporpamMmbl BHIOEPYT MPOEKTHOE HAIIpaBJICHUE,
HayyaTcsl CTaBUThb 3a/layM, HCCIeNOBaTh MpoOJIeMaTHKy, IUIAHUPOBATh BEICHHE IPOEKTa U

I'paMOTHO pacClpeaCiiiATh pOJIM BHYTPU KOMAH/IbI.

OOyyaromuecss CMOTYT T[IO3HAKOMUTBCS C HMCTOPHEH TNpUMEHEHUS OeCHUIOTHBIX
JIETaTeNbHBIX alapaToB. Y3HAIOT O COBPEMEHHBIX OECIMUIOTHUKAX, CMOTYT PEIIUTh pa3InyHbIe
3a/1a4M C UX MOMOIIBIO. Y3HAIOT TaKkKe U 00 OCHOBHOM YCTPONCTBE COBPEMEHHBIX OECITUIOTHBIX
cucreMm. OOyyaromiyecsi y3HaKT, Kak co3/JaéTcsi MONETHOe 3ajaHue ans OecnmuiaoTHUKOB. Kak
MPOU3BOJUTCS 3alMycK W JanbHedmas chbéMka ¢ nomombio BAC. A Takke mosiydar Takue

PE3YyIbTATHI C’LéMKI/I, KakK OpTO(l)OTOHJ'IaH 151 TpéXMepHLIe MOJCIIN.

OOyuvaromuecss  yrnyOsTcs B TEXHOJIOTHIO  OOpaOOTKM  TeOJIaHHBIX  MyTEM
ABTOMATU3UPOBAHHOTO MOJETUPOBAaHUS OOBEKTOB MecTHOCTH. (CaMOCTOATEIHHO CMOTYT

BBITIOJTHUTH ChEMKY MECTHOCTH T10 NOJIETHOMY 3aianuto. Co3znanyt 3D-mMonenu.



OOyuarommuecs: 03HaKOMATCS C PA3IMYHBIMU YCTPOHUCTBAMHU MPOTOTHIIMPOBAHUS. Y3HAIOT
oOmmue TPUHIUNBI PadOThl YCTPOMCTB, cepbl UX MPUMEHEHHS M TMPOIYKTHI JESTEIBHOCTH
JTaHHBIX ycTpoiicTB. OOydaroniyecs Hay4arcs TOTOBHTH 3D-Mozenu Ui medaTH C MOMOIIBIO
OKCTIOPTA JNaHHBIX. JIOMOTHAT MOJENM O JaHHBIM adpO(OTOCHEMKH C IMOMOIIBIO PYyYHOTO

MOJCINPOBaHUA. HpI/IMeHﬂT YCTpOﬁCTBa AJI TPOTOTUIIMPOBAHUA JIA IIE€YATU 3alaHUA.

OO6yuaroiuecs u3y4dar OCHOBBI B TOATr0TOBKE mpe3eHTanuu. Co3ganyt e€. [loarorossirces

K IPpCACTAaBJICHUIO PC€AJIM30BAHHOI'O ITPOTOTHUIIA. HpeI[CTaBﬂT €ro, 3amuigas ImpocCKT.

3.1. [TpumepHBIN yueOHBIN TUTAaH OCHOBHOTO OOITIEro 00pa3oBaHus

3.1.1. IlpumepHslii KaneHnapHbIN yaeOHbIi rpaduk Ha 2019/2020 yueOHbIi roa

Ilepuoa 06yuyeHus1 — CEHTAOpb-Mail.
KosnyecTBo yueOHbIX Heaeab — 34.
KoanuyecTBo yacoB — 68.

PesxxuM npoBeennsi 3aHATHH: 2 paza B HEJEIIO.

HpaS,Z[HI/I‘{HBIe N BBIXOIHBIC ITHH (HO IIPOU3BOJACTBCHHOMY KaJICHAAPIO IIpH H.ICCTPI,Z[HGBHOﬁ

paboueii Henene):

KanukynspHelii nepuon:

Ne | Mecsu dopma Kou- Tema 3ansTHA dopmMa KOHTPOJIS
n/m 3aHATUS | BO
4acoB

13 Baok 1




CenTs0pb

JUTIP

3HAKOMCTBO. Texuuka
0€30I1aCHOCTH. BBoanoe
3anstue (Mensist Mmup+).

Becena

CenTs0pB

JUTIP

Heobxonmumocts  KapTel B
coBpemenHoM wMupe. Coepsr
NPUMEHEHHS, TIePCIIEKTHUBEI
UCTIOJIb30BAHUS KapT.

Becena

CeHnTs0pb

JU/IIP

BekropHsle  nmaHHBIE ~— Ha
KapTax. 3HaKOMCTBO C BeO-
I'MC. Ier xak aTpudbyt
KapTBhl. 3HAKOMCTBO c
KapTorpaduuecKuMu OHJIAH-
CEpBHCAMH.

Becena

CeHts0pb

JI/TIP

Cset u nsetr. Ponp 1nBera Ha
kapte. Kak 3acTaBuUTh UBET
paboTtarth Ha ce0s?

becena

OxkTs10pB

JI/TIP

Co3manrie W myOnMKaIus
COOCTBEHHOM KapThl.

JemoHcTpanms
pelIeHus Keiica

OxkTs10pB

JU/TIP

Cucremsbl rj100a1bHOTO
MMO3UIMUOHUPOBAHUS.

becena

OxTs6pb

JU/TIP

HpI/IMeHeHI/Ie CIIYTHUKOB I
MMO3UIMUOHUPOBAHUS.

JlemoHCTpanus
pelieHus Keiica

16

BJiok 2




8 OxTs0pb JI/TIP Ucropus dororpaduu. | becena
@ororpaduss  Kak  crmocod
U3yYCHUS OKPYXKAIOIEro
MUpa.

9 Hos6pn JI/TIP XapakTepucTUKu becena
dotoanmnaparos. Ilomyuenue
Ka4eCTBEHHOTO ()OTOCHUMKA.

10 | Hos16pn JI/TIP Coznanue chepuueckux | becena
MaHOPaM. OcHoBHBIE
[IOHSTHS. Heo0xommnmoe
000pyI0BaHKE. TexHnuka
CBEMKH chepuyeckux
[MaHOpaM Ppa3In4HOM
anmaparypomu.

11 | Hos6pw JI/TIP Coznanune chepuueckux | TectupoBanue
MaHOPaM. CuuBka
MOJYy4eHHBIX  (poTorpaduii.
Koppeknus u peTylb
aHOPaM.

12 | Jexabpn JI/TIP doTorpammeTpus ee | becena
BIMSIHUE HAa COBPEMEHHBIH
MHUDP.

13 | Jexabpn JUTIP Cuenapun cbeMKH 00bekTOB | becena

IS MOCIIEAYIONIET0
MTOCTPOCHHUS UX B TPEXMEPHOM
BUJIE.




14 | lexabpn JI/TIP 4 [Tpunnun noctpoenus | becena
TPEXMEPHOTO  U300paKCHUS
Ha KommbioTepe. Pabora B
dororpammerpuueckom [10 -
Agisoft ~ Metashape  wmm
AQHAJIOTUYHOM. O6paboTka
OTCHSTOTO MaTepHara.

16 Baok 3

15 | Jexabpn JUTIP 2 Becrumorauk B | becena
reouHpopmaruxke.
YCeTpoiiCTBO M IpUMEHEHUE
JpOHa.

16 | SAuBapn JUTIP 2 Texuuueckne ocobenHoctH | becena
BITJIA.

17 | SAAuBaps- JI/TIP 6 [TunotupoBanue BITJIA. TectupoBanue

®deBpalib

18 | deBpanb JI/TIP 6 Hcnons3oBanue JemoHcTparms
OCCITWIIOTHHKA JUIi CHEMKH | PEelICHHS Kelca
MECTHOCTH.

23 Baok 4
19 | Mapr JU/TIP 3 Boznukaronme — mpobnemsl | becena

npu co3gaHuu 3D-monenein.
CriocoObl  pefakTUPOBAHUS
TPEXMEPHBIX MOJIEIEH.




20

Mapt

JUTIP

Texnonoruu
MPOTOTUITUPOBAHUSL.
VYerpoiicTBa 171 BOCCO3JaHUS
TPEXMEPHBIX MOJEIIEH.
Pa6ota ¢ 3D-npunTepoMm.

Becena

21

Mapt

JUTIP

DuU3nyecKue M XUMHUYECKHUE
cBoOMicTBa Iiactuka ais 3D-
NIPUHTEPA. [Teuars
TPEXMEPHON MOJIETU IIKOJIBIL.

TectupoBanue

22

Mapt

JU/TTIP

Pab6ora B IIO s pydnoro
TPEXMEPHOTO MOACTHPOBAHUS
— ScetchUP WIIN
AQHAJIOTUIHOM.

Bbecena

23

Arnpenb

JI/TIP

DKCIOPTUPOBAHUE
TPEXMEPHBIX daiinos.
[IpoekTupoBanue
COOCTBEHHOM CIIEHEL.

becena

24

Arnpenb

JU/TIP

Ilewatr wmomenu Ha 3D-
MIPUHTEPE. Odopmnenue
TPEXMEPHOM  BEIICCTBEHHOM
MOJIETIH.

becena

25

Man

I1P

IToaroroska 3aIUTHI
IIPOCKTA.

26

Man

I1P

3ammra nNpoeKToB.

JemMoHcTpanys
pELIEeHHs KEWCOB

27

Man

JU/TIP

3aKITOYNTENbHOE  3aHSTHE.
[TonBeneHre UTOTOB PabOTHI
[Tnans! o qopaboTke.




3.2. Cucrema ycnoBul peaan3aliii OCHOBHOM 0011e00pa30BaTeIbHOM MPOrpaMMBbl

3.2.1. OnucaHue KaJpoBBIX YCIOBUH peanu3alMd OCHOBHOM 00pa3oBaTENIbHON MpOrpaMMbl

OCHOBHOTO 00111eT0 00pa3oBaHusl (ONMCAHUE KOMIIETEHIINM HACTaBHUKA)

HacrtaBHuk nporpammsl «I'eonHpopMaTHKa» pabOTaeT Ha CTHIKE CaMbIX aKTyaJbHBIX 3HAHUH 1O
HaIlpaBJICHUIO TEOINPOCTPAHCTBEHHBIX TEXHOJIOTHM, & TAaKKe€ I€HEPUPYET HOBBIE NOJAXOIbI U
penienus, BOILIOAs UX B peajbHble NPOeKThl. HacTaBHUK SBIETCA TPaMOTHBIM CHELUATNCTOM
B 00y1acTu reonH(POPMAaIIMOHHBIX CUCTEM, CIEAUT 332 HOBOCTSMHU CBOEH OTpPACiH, U3ydaeT HOBbIE
TexHojoruu. O6magaeT HaBbIKaMHM IPOEKTHOM JEATEIbHOCTH, BHEAPSS €€ MPHUHIIUIIBI B TPOIIECC

00y4eHHsI.

HactaBHUK B paBHOM cTeNIeHN 0071a/1aeT KaK CHCTEMHOCTBIO MBIIIUICHUS, TaK M JTyXOM TBOPYECTBA;
MOOMJICH, yMeeT paboTaTh B KOMaH 1€, KpUTUUECKHA MBICIUTh, aHAIU3UPOBATh U 0000IaTh OIIBIT,
TCHEPHPOBATh HOBOE, YMEET CTaBHTh 33Ja4dl W pelIaTh MX, a Takke paboTarh B YCIOBHSIX
HEOTPEIEIEHHOCTH U B paMKaX MPOEKTHOW mapamurMbl. [IoMUMO 3TOr0, HACTaBHUK 00JajaeT

MeIarOru4ecKom Xapu3mMon.



4. Copep:xxaHme Kypca
OcHoBHbIE pa3je/ibl IPOrpaMMbl Y4eOHOro Kypca
1) BBeneHue B 0CHOBBI reOHH(POPMALUOHHBIX CHCTEM U MPOCTPAHCTBEHHBIX TAHHBIX.

OOyuarommecss TO3HAKOMSATCS C  PA3IMYHBIMA  COBPEMEHHBIMH T'€OMH(OPMAITMOHHBIMU
crUcTeMaMH. Y3HAIOT, B KaKUX 00JacTAX MPUMEHSETCS TeOMH(POPMATHKA, KaKhe 3aJ1a4d MOXKET

pelarth, a Takke Kak o0yJarouecss MOI'yT CaMU IIPUMEHSTH €€ B CBOEH MOBCETHEBHOM HKU3HU.
2) Ypok paoorsl ¢c [JIOHACC.

O6yuaromuecs 6a30B0 YCBOST NMPUHIUI Mo3uniioHupoBanus ¢ nomombio [HCC. Y3naror, kak
MOKHO OpraHHu30BaThb C60p CITYTHUKOBBIX TaHHBIX, KaK OHU HPCACTABIAIOTCA B TCKCTOBOM BUJC

" KaK UX MOYXHO BHU3YAJIIM3UPOBATE.
3) BbIOOp NPOEKTHOr0 HANPABJIEHNSI H pacnpe/e/ieHue PoJiei.

Bei6op mnpoextHoro HampasieHus. IlocraHoBka 3amaun. MccnemoBanue mpoOIeMaTHKU.

[InanmpoBanue npoekra. Pacnpenenenue pomneil.
4) ¥YcrpoiicTBO M MpUMeHeHHe 0eCTMIOTHHKOB.

OO6yuaromuecs mo3HakoMsaTcs ¢ uctopueid npumeHeHus: bAC. Y3naior o coBpemenHbix BAC,
KaKhe 3aJaud MOXKHO pelaTh € HX I[OMOIIbI0. Y3HAIOT Takke OCHOBHOE YCTPOMCTBO

coBpemeHHbIX BAC.
5) OcCHOBBI CHEMKH ¢ 0€CTMIOTHHKOB.

OO6yuaromuecs y3HarT, Kak co3naércs nonérnoe 3ananue mist bAC. Kak mpousBoauTtcs 3amyck
U JanpHelas cbEMKa ¢ moMoibio BAC. A Takke Kakue pe3yJbTaThl MOKHO MOJYYUTh U KaK 3TO

crenars (mosyueHue opToQoToIIaHa U TPEXMEPHON MOJIEIIN).
6) Yruay6sénHoe n3yueHue TEXHOJIOTHi 00PaOOTKH reoIaHHbIX.
ABTOMAaTU3UPOBAHHOE MO/IEIMPOBAHNE 0OBEKTOB MECTHOCTH ¢ oMolbsio Agisoft PhotoScan.
7) Coop reogaHHbIX.
AspodoTochéMKa, BBIMOIHEHNE ChEMKH MECTHOCTH IO MOJETHOMY 33/1aHUIO.
8) OOpa6oTka U aHAJIN3 re0IaHHBIX.
Coznanune 3D-monenei.

9) HM3yueHnue ycTpoiicTBa AJ1s1 IPOTOTHNHPOBAHUSI.



O3HakoMJIEHHE C YCTPOWCTBAMHU MPOTOTHUIIHPOBAHUS, IPEAOCTABICHHBIMU OO0YJaIOIUMCHS.
OOyuaromuecs: y3HaIOT 0OIIUe MPUHIUITBI PAOOTHI YCTPOUCTB, a TAK)KE KOTJ]a OHU TPUMEHSIOTCS

U 4TO C UX MOMOIIBIO MOKHO HIOJTYyIUTb.
10) loaroTroBKa JaHHBIX /ISl yCTPOICTBA MPOTOTUNHPOBAHUSI.

[ToaroroBka 3D-mojenei, 3KCIOPT JaHHBIX, IOArOTOBKA 33JaHUM 10 MeYaTH.
11) IIporoTUnHUpoOBaHHE.

[Ipumenenue yctpoiicTB npotoTunupoBanus (3D-npunTep).
12) IllocTpoeHne MPOCTPAHCTBEHHBIX CIEH.

JlononHeHne Mojieneld Mo AaHHBIM a3po(OTOCHEMKU C MOMOIIBI0 PYYHOTO MOJECIUPOBAHUS U

MOJITOTOBKA K MEYaTH Ha YCTPOUCTBAX MPOTOTHITUPOBAHUSL.
13) IloaroroBKa npe3eHTAIMIA.

N3ydyenne ocHOB B mnoarotoBke mnpezeHTauuu. Co3manue mnpeseHtanmu. [loarotoBka k

NPEJICTABIICHAUIO PEATM30BAHHOTO MPOTOTHIIA.
14) 3amuTa NpoeKToB.

[IpencraBnenne pearTn30BaHHOTO MPOTOTHIIA.



4.1. TemaTnuyeckoe NJAHNPOBAHHE

Bcero
Ne /it Pazniensl mporpamMmbl yueOHOTO Kypca 4acoB
1 | 3nakomcTBo. Texnuka 0esonmacHocTu. BBogHoe 3ansaTue 2 Baok 1 -
(«Mensiss Mup»). 13 yacos
2 | BBenenue B reounopmannoHHbie TexHosoruu. Keiic 1: 7
«CoBpeMenHblie KapThl, Win Kak onncarsb 3emiio?».
2.1. HeobxonumocTh kapTel B coBpeMeHHOM Mupe. Chepsl 2
MIPUMEHEHHUS], IEPCIIEKTUBBI UCTIOIB30BAHMS KapT.
2.2. BextopHbie nanHble Ha kapTax. 3HakoMcTBO ¢ Beo-I'1C. 2

[{Bet kak aTpuOyT KapThl. 3HAKOMCTBO C
KapTorpapuuecKuMH OHJIaH-CEPBUCAMHU.

2.3. Cger u 1Bet. Ponb nBera Ha kapte. Kak 3acTaBuTh 1IBET 1
paboTtath Ha cebs?

2.4. Coznanue u myOnukanusi CoOOCTBEHHOM KapThl. 2

3 | Keiic 2: «I'106a7bH0e mo3unuoHupoBanue “Haiinqu ceos 4
Ha 3¢eMHOM HIape”».

3.1. Cucremsl II00aIBHOTO MTO3UITHOHUPOBAHUS. 2
1
3.2. | IlpumeHeHUE CITyTHUKOB AJIS MTO3UIIMOHUPOBAHUS. 2
4 | ®doTorpaduu U NAHOPAMBI. 9 Baok 2 -
16 yacos
Hcropus dpotorpaduu. @otorpadus kak criocod u3ydeHus 1
4.1. OKPYKAFOIIEro MHUpa.
Xapakrepuctiku gortoamnmapatos. [loaydenue 2
4.2 Ka4eCTBEHHOTO (DOTOCHUMKA.
4.3. Coznanue chepudecknx naHopam. OCHOBHBIE TOHSTHSL. 2

Heobxonumoe o6opynoBanue. TexHuka chbEMKU
chepuyecKux MaHopaMm pazIuvHON anmapaTypoi (Kamepbl
cMapThoHOB O€3 MTATUBOB, IU(PPOBHIE (hOTOAMAPATHI CO
IITAaTUBAMH H T. 1.).

4.4, Coznanue chepudecknx naHopam. CHimBKa NOTydeHHBIX 4
doTorpaduii. Koppekuus u peryirs naHopam.
5 | OcHoBbl a3podorocbémkn. [Ipumenenne BAC 27

(DecnMIOTHBIX ABHANMOHHBIX CHCTEM) B
aspodorocbémke (Keiic 3.1: «/l1s yero Ha camom JeJie
HY’KeH 0eCIIMJIOTHBIN JIeTaTeJbHbIN annapar?»).

51. doTorpammeTpus U €€ BIMSIHUE HA COBPEMEHHBIN MUP. 1




Cuenapuut cbEMKH 00BEKTOB JUIS MOCTIETYIOLIETO 2
MOCTPOCHHS UX B TPEXMEPHOM BHJIE.
5.2.
[TpuHIIMT TOCTPOEHUS TPEXMEPHOTO N300paKEHHS Ha 4
komnbioTepe. PaboTa B poTorpammerpuueckom [10 —
Agisoft PhotoScan unu ananorugaom. O6padboTka
5.3. OTCHSITOTO MaTepHaa.
becniunotHuk B reouHpopmaruke. Y CTpoHCTBO U 2 Baoxk 3 -
5.4. MIPUMEHEHHE APOHA. 16 yacoB
5.5. Texunueckue ocodennoctu bITIA. 2
5.6. [MunotupoBanue BITJIA. 6
Hcnonb3oBanue 6ecnMIOTHUKA [Tl CbEMKH MECTHOCTH. 6
5.7.
Bo3snukarorue npo6iemsl ipu co3aannu 3D-Moaenei. 3 Baok 4 -
5.8. CriocoObl pegakTHpOBaHUS TPEXMEPHBIX MOJIETEH. 23 yaca
TexHOIOorny NMPOTOTUITHPOBAHUS. Y CTPONCTBA JUIS 2
BOCCO3/IaHMsI TPEXMEPHBIX Moaeneit. Pabora ¢ 3D-
59 MIPUHTEPOM.
dusnyeckye U XUMHUYECKHE CBOMCTBA IIACTHKA U1 3D- 1
5.10. | mpunTepa. Ileyats TPEXMEPHOM MOJIEIH LIKOJIBL.
Keiic 3.2: «3MmeHeHne cpeabl BOKPYT IIKOJbD. 10
6.1. Pa6ota B I1O myist pydHOTO TPEXMEPHOTO MOICTUPOBAHMS 1
— SketchUp nnu aHamoruaHoM.
6.2. DKcnopTupoBaHue TPEXMEPHBIX (aitnoB. [IpoekTupoBanue 7
CcOOCTBEHHO! CLICHBI.
6.3. [Teuats Mmogenu Ha 3D-nipunTEpe. OdopmineHue 2
TPEXMEPHOM BEIIECTBEHHOW MOJCIIH.
7 [ToaroToBka 3amuThI TPOEKTA. 3
8 3aiuTa NpoeKTOB. 2
3axiounTenbHoe 3anarue. [logseaenne uTorop paboThI. 2

[Tnans o mopaboTke.




Keiicbl, BXoaAwme
B Nporpammy

KpaTkoe cogeprkaHue

Kelic 1. CoBpemeHHble
KapTbl, nan Kak onucatb
3emnio?

Keic 3HaKOMUT 06yYatoLLMXCA C Pa3HOBUAHOCTAMM AaHHbIX. Pewwasn
3a4au4y Keica, obyyatowmeca NPoOXoAnaT ceaytowme TeEMATUKK: KapTbl U
OCHOBbI MX POPMUPOBAHUNS; U3YHEHME YCTOBHbIX 3HAKOB M NMPUHLMUMNOB UX
OTOBparkeHUs Ha KapTe; CUCTEMbI KOOPAMHAT M NPOEKLMUIA KapT, UX
OCHOBHbIE XapaKTEPUCTUKN N BO3MOXKHOCTM NPUMEHEHMA; MacluTab u ap.
BCNOMOraTe/ibHble MHCTPYMEHTbI pOPMUPOBAHMA KapTbl.

Keitc 2. TnobanbHoe
no3nuMoHnpoBaHue «Hangm
cebs Ha 3eMHOM Lape».

HecmoTps Ha To, YTO HaBMraTopbl U CMOPTUBHbIE TPEKEpPbI CTanu
HEeOTbeM/IEMO YaCTbIO HaLLEl }KU3HM, Maio KTO 3HAET NPUHLMM UX
paboTtbl. Mpoias kelc, obyyatolmeca y3HawoT npo MTOHACC/GPS —
NPUHUMNBI PaboTbl, UCTOPUIO, COBPEMEHHbIE CUCTEMbI, MPUMEHEHUE.
MpumeHeHWe norrepoB. BusyanmsaLumsa TEKCTOBbIX AaHHbIX HA KapTe.
Co3zaHue KapTbl MUHTEHCUBHOCTY.

Keitc 3.1. AspodoTocbEémKa.
«[nA yero Ha camom gene
Hy»XeH 6ecnunoTHbIN
NeTaTesIbHbIN annapaT?».

Keic 3.2. U3ameHeHue cpeapbl
BOKPYT LIKOJIbI.

O6bEMHbIN Kelic, KOTOPbIN NO3BOANUT 0OYYAOLWMMCA OCBOUTb MOHYIO
TEXHO/IOTUYECKYIO LLeNOYKY, MCMO/Ib3yeMY0 KOMMEPUYECKUMMU
KOMMNaHUAMMU. YCTPOICTBO U NPUHUMMbI GYHKLMOHUpPOoBaHUA BIJA,
OcHoBbI $OTO- 1 BUAEOCHEMKN U NPUHLMNOB Nepesadm MHGopMaLmum ¢
BMNNA, obpaboTka gaHHbIX ¢ BMJIA.

MpoponxKeHue Keca 3.1. Obyyatowmecs, UMen B CBOEM PaCropPAXKEHUN
3NEeKTPOHHY0 3D-moAenb WKObI, NPOLO/KAOT BHOCUTb U3MEHEHUSA B
NPOAYKT C Lesiblo baaroycTpoicTea paioHa. Obyyatowpmeca npoaoKatoT
COBEpPLUEHCTBOBATb CBOMN HaBblK 3D-MoAeMpoBaHusA, 3aBepLLan NPOEKT.

4.2.4.

MaTepI/IaJIBHO -TCXHUYCCKHUC

yCJIoBUA  peajindaliuv OCHOBHOM 06pa3013aTenLH01“4

MIPOrpaMMeI (110 CYTH, 00bEJMHEHHE BCEX PECYpPCOB, MPOMMCAHHBIX B Kelcax)

Crmcok 060pynoBaHus

Ne n/n HaumeHoBaHue | KpaTKue TeXxHM4YecKme XxapaKTepucTuKun Ean. nam. Kon-so
1 | KomnbloTepHbi Knacc UKT
1.1. MY (npuHTep, cKaHep, Konup) MuHuManbHble: dopmat A4, nasepHblii, LT.
4y/6.
1.2. HoyTbyK HacTaBHMKa C HoyTbyk: WwT.

obecneyeHnem

npeaycTaHOB/NIEHHON ONepaLyoHHON
CUCTEMOM, OPUCHBIM NPOTPAMMHbIM

NpPou3BOAMTENBHOCTb NpoLieccopa (no
Tecty PassMark — CPU BenchMark
http://www.cpubenchmark.net/): He
meHee 2000 eanHuny,;

06bEM OMepaTUBHOM NamATU: He MeHee 4
re;




06béMm Hakonutensa SSD/eMMC: He meHee
128 T16;

MO pgna npocmoTpa M pefaKTUPOBAHUA
TEKCTOBbIX JOKYMEHTOB, 3/IEKTPOHHbIX
TabanL, 1 NpeseHTaumin
pacnpocTpaHéHHbIX dopmaTos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xlsx, .odp, .ppt,

.pptx).

1.3.

HoyTbyK ¢ npeaycTaHOBAEHHOM
onepaumMoHHON CMCTEMOM, OPUCHBIM
nporpamMmmHbIM obecneyeHnem

HoyTbyk:

He HuKe Intel Pentium N (nam Intel
Celeron N), He Hue 1600 MTy,
1920x1080, 4Gb RAM, 128Gb SSD;
NpPon3BOANTENBHOCTb NPOLLECCOopa: He
meHee 2000 egnHnL;

MO gna npocmoTpa U pesakTMpPOoBaHUs
TEKCTOBbIX JOKYMEHTOB, 3/IEKTPOHHbIX
Tabanu, v npeseHTaumin
pacnpocTpaHéHHbIX dopmaTos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xlsx, .odp, .ppt,
.pptx).

T,

10

1.4.

NHTEPaKTUBHbIM KOMMNIEKC

KonnyectBo ogHOBpEeMEHHbIX KacaHUN—
He meHee 20.

wT.

Ypok TexHonorum

2.1.

ApantmsHoe obopyaoBaHue

2.2.

3D-o6opyaoBaHue (3D-npuHTep)

MuHMManbHblE:

TN NpuHTepa: FDM;

maTepuan: PLA;

pabounii cTon: c NoAOrPEBOM;

pabouasn obnactb (XYZ): ot 180x180x180
MM;

CKOPOCTb nevaTun: He meHee 150 mm/cek;
MWHUMANbHAsA TONWMHA cnos: He Bonee
15 mKm;

dopmar daitnos (ocHoBHbIe): STL, OBJ;
3aKpPbITbI KOPMYC: HaNUKeE.

wT.

2.3.

Mnactuk gna 3D-npuHTeEpa

TonwuHa NNacTMKoBon HUTK: 1,75 mm;
matepuan: PLA;
BeC KaTywKu: He meHee 750 rp.

wT.

15

2.4.

MO ana 3D-mogennpoBaHuA

O6nayHbI MHCTPYMeHT CAMP/ACYN,
oxBaTblBalOLWMI BeCb NpoLecc paboTsi ¢
n3aenMAMM — OT NPOEKTUPOBAHUSA A0
N3roTOBNAEHUSA.

[ononHuTenbHoe obopyaoBaHne

2.5.

LLinem BMPTyanbHOM peanbHOCTH

Obulee paspelleHMe He meHee 2160x1200
(1080%x1200 gns Kaxkgoro rnasa), yron
o0630pa He meHee 110;

Ha/sMume KOHTpoNNepoB — 2 WT.;
Ha/Znume BHELIHUX AaTYMKOB — 2 WT.;
pa3bém AN NOAKAYEHMA HAYLWHUKOB:
Hannuue;

BCTPOEHHAA Kamepa: Haandue.

KOMNNEKT




2.6.

LWTaTnB ans KpenaeHusa 6a3oBbix
CTaHUuMn

KomnneKr us gByx WTaTUBOB.
CoBMeCTMMOCTb CO LIIEMOM BUPTYanbHOM
peanbHoCTH, N.2.3.1.

Komnnek
T

2.7.

HoyTtbyk ¢ OC ana VR-wnema

KonnyecTBo saep npoueccopa - He meHee
1

TaKToBas YacToTa NpoLeccopa - He meHee
2500 MTy,

Buaeokapta - He Huxke Nvidia GTX 1060, 6
6 Bugeonamatb

O6bem onepaTMBHON NAaMATK - He MeHee 8
ro.

T,

2.8.

MHorono/ib3oBaTeIbCcKasA cMCTEMa
BMPTYyanbHOW peanbHOCTU C 6-
KOOPAMHATHbIM OTCNEXKMBaAHNEM
NoN0XKeHMA Nonb3oBaTenei

TpeboBaHMA K cucTeEME BUPTYasIbHOM
peanbHOCTU:

NoALepKKa MOBUbHbIX LINEMOB
BMPTYa/IbHOW peasibHoOCTU Nog,
ynpasnexHmem OC Android;

NOALEPIKKA YNPaBAAIOLLMX KOHTPOJIIEPOB
C BO3MOHOCTbIO 6-KOOPANHATHOIO
OTCNEXKMBAHUA NONOKEHUA B
NPOCTPaHCTBE;

TEXHO/I0rMA NOJIHOM KOMMEeHcaumun nara
(anti-latency): usobparkeHne gONKHO
BbIBOAUTLCA ANA TOYEK, B KOTOPbIX
OKaxKyTCA /IeBbIN U NpaBblii rnasa
No/b30BaTENA Yepes BPeMs, KOTopoe
OONIXKHO NPONTM C MOMEHTA Havana
onpeaeneHUA MeCcTonoIoKeHUA rnas
Mo/Ib30BaTENA 4O MOMEHTA OKOHYAHMA
BbIBOAA M306parkeHusa.;

nAowWaab OTCAEXMBaAHUA Nob3oBaTeNEN
— He meHee 16 KB. Mm;

KO/IMYeCTBO No/b30BaTeNe — He meHee 3
yen.

TpeboBaHMA K cUCTEME OTCNIEXMBAHMUA
NONOXKEeHWA NoNb3oBaTenel (TpekuHra):
TUM CUCTEMbI OTCAEXKMBAHUA: 6-
KOOPAMHATHAA CUCTEMA OTCIIEKMBAHUSA;
0obWwuii BEC 0QHOrO YCTPOMCTBA TPEKNHTa
— He 6onee 20rT;

TEXHO/IOMMA: ONTUKO-UHEPLMANBHBIN
TPEKMHT, aKTUBHbIE MapKepbl,
paboTatowme B MHPppaKpacHOM
AManasoHe;

yron o630pa onTUYECKON CUCTEMbI — He
meHee 230 rpaaycos;

BPEMSA OTKAMKA CUCTEMbI TPEKMHIA — He
6onee 2 mc;

pa3smeLlleHne CEHCOPOB: Ha 0bbeKTe
OTCNEXMBAHUSA;

CEHCcopbl, UCNONb3yemble ANs
OTCNEKMBAHUA LLEMOB BUPTYasIbHOM
PeanbHOCTU U ANA OTCAEKUBAHUSA
OBUXKEHUI pyK NONb30BaTeNEN, AOMKHDI
6bITb UAEHTUYHBIMU U
B3aMMO3aMeHAEMbIMU;

pasmeLlleHme aKTUBHbIX MapKepoB:
Hano/ibHOE;

Komnn.




BCE KOMMOHEHTbI CUCTEMbI TPEKMHTA
OO/IXKHbI MOHTMPOBATbLCA Ha non, 6es
HeobxoanMMocCTU
NOTO/I0YHOr0/HAaCTEHHOrO MOHTaa;
Ha/inYme CEHCOPOB B COCTaBe e4MHOro
YCTPOWCTBA TPEKMHTA: aKceepomeTp,
rMPOCKOM, ONTUYECKUI CEHCOP;

YacToTa OTC/NEKMBAHUSA NOOXKEHMUSA
nosab3oBaTtens:

- akcenepomeTp: He meHee 2000
BbI6GOPOK/C;

- rmpockon: He meHee 2000 BbI6OPOK/c;

- ONTUYECKUI CeHCop: He meHee 60
BbIGOPOK/C;

NOrpPeLHOCTb OTC/IEXMBAHNA NOOXKEHNA
Nno/sb30BaTeNA B MPOCTPAHCTBE Ha
naowaam 6 mx 6 m — He 6onee 10 mm;
MWHUMaAJIbHOE KOJZINYEeCTBO
nosab3oBaTesiel, NogaepKnsaemoe
CUCTEMOM TPEKUHra, He MmeHee 3 yen.

TpeboBaHWsA K NOKa3aTeNAM XpaHeHUs,
TPAHCMOPTUPOBKM U HACTPOMKMU:

BPeMsA NoIHOro pa3BEpPTbIBAHMA U
HaCTPOWMKM CUCTEMbI /18 NoWaan
oTc/exunBaHua 16 KB. m —He 6onee 90
MWH;

HeobxoaAMMOCTb KaiMbpoBKKM B Npouecce
3Kcn/lyaTaumm — OTCYyTCTBYET;

TemnepaTypa xpaHeHus: -30°C .. + 50°C.

TpeboBaHuA K cnocobam ynpassieHus
WHTEPAKTMBHbLIMU MOENAMMU:
noAfeprKKa 6-KoopaNHATHOro
OTC/NIEXKMBAHWA NONOKEHUA YNPABAAIOLLMX
YCTPOMCTB B MPOCTPaHCTBE.

TpeboBaHMA K NporpammHoOMy
obecneyeHunto:

NoALEeP KKa CUCTEMOM TPEKUHTA
onepauunoHHbIx cuctem: Windows,
Android;

npeaocTaBieHne HeorpaHUYeHHOM No
BPEMEHW UCMNONb30BaHMA MPOCTOM
(HeMckNUMTENBHOW) IULLEH3UM HA
KOMMepYecKoe UCMnob3oBaHue
nporpaMmHoro obecneyeHuns cuctembl
TPEeKuHra Ha oamH wnem ¢ OC Android
(6eccpouHas nMueHsma) — 3 wr.

Obwme TpeboBaHUA:

Hasume MoBUNbHbIX LWAEMOB
BMPTYanbHOW peanbHocTh Oculus Go nau
aHanor — 3 WwrT.;

Ha/inume KOMNNEeKTa NPOBOAOB U
3apAaHbIX yCTpoicTe ana 6ecnepeboiiHol
paboTbl.




2.9.

MO ans 0bpaboTkM M306paKeHU 1
onpegfeneHns Gopmbl, pasmepos,
MONOMKEHMUA Y UHbIX XapaKTePUCTUK
06HEKTOB Ha NNOCKOCTU UK B

npocTpaHcTBe.
doTorpammetpuyeckoe MO LT,

2.10.

KomnaKTHbIM KBagpoKonTep ¢
TpéxoceBbiM cTabminMsaTopom, Kamepoi
4K, MaKcMMmanbHOM AanbHOCTbIO Nepegaym
KsagpokonTtep Mavic Air He meHee 6 Km. LT,

2.11.

KsagpokonTep ¢ Kamepoii, Bec He bonee
100 r 8 cbope c nponennepom 1 Kamepoit;
ONTUYECKUM AaTYUK onpegeneHnA
no3nunm — Hannvue,

BO3MOHOCTb YAANEHHOIO

Keagpokontep DJI Tello NPOrpamMmmMmpoBaHNA — Hann4me. LT,

3 | Mepgua3oHa

3.1 | ®oToannapaT c o6beKTUBOM Konunuyectso appeKTUBHbIX MUKCcenen — He LwT.
meHee 20 MJH.

3.2 | Bugeokamepa MnaHwert (ana obecneyeHus WwT.
COBMECTMMOCTU C N 2.3.6) C NpUMepHbIMK
XapaKTepucTKamu:
AvaroHanb/paspelleHne: He meHee
2048x1536 nuKcenen;

[AMaroHanb sKpaHa: He meHee 9.7";
BCTpoeHHan namaATtb (ROM): He meHee 32
I'b;

paspelLeHne poToKamepbl: He MeHee 8
Mn;

Bec: He 6onee 510T;

BbicoTa: He 6onee 250 mm.

3.3 | KapTta namati gna 06bEM NamaATn — He meHee 64 6, knacc wT.
doToannaparta/Bmaeokamepbl He Huxe 10.

34 | WraTtue MaKcrmanbHas HarpysKka: He bonee 5 Kr; WwT.
MaKCMMasibHaA BbICOTa CbEMKU: HE MeHee
148 cm

4.2.5.

I/IHq)OpMaI_[I/IOHHO-MeTOI[I/I‘IeCKI/Ie YCJIOBUA pealn3aluu OCHOBHOM 06paSOBaTeHLHOﬁ

MIPOrpaMMbI OCHOBHOT'O 00111ero 00pa3oBaHus (CIUCOK BHEITHUX METO/1. MAaTePHAIOB) (CCHUIKH Ha

JOII. MaTepUuaJibl — IIPOIMUCHIBAEM B Keﬁcax)

CHHCcOK NCTOYHHUKOB JIMTCPATYypPhI:

1. AmmazoB, MW.B. COOpHHUK  KOHTPONIBHBIX BOMPOCOB MO  JUCIHUILTUHAM
«Aspodortorpadusy, «A’pochEMKay, «AIpOKOCMUYECKHE MeToAbl chéMok» / U.B.
AmmazoB, A.E. AntemoB, M.H. CeBacthsnoBa, A.®. Crenmenxko — M.: wm3g.
MUUTI AuK, 2006. — 35 c.



10.

11.

12.

13.

14.

15
16
17

baeBa, E.}O. O0mue BOonpoCkl MPOSKTUPOBAHUS U COCTABJICHUS KapT I CTYJICHTOB
cnenuanbHoctn «Kaprorpapust u reoundopmatuxka» / E.FO. baesa — M.: m3n.
MUUT AuK, 2014. — 48 c.

Makapenko, A.A. YueObHOe mocoOue 1Mo KypcOBOMY MPOSKTUPOBAHHIO IO KYpCY
«Ob6mereorpadguueckne Kapte» / A.A. Makapeako, B.C. Mouceea, A.JL
Crenmanyenko noj oomieit penakiueit Makapenko A.A. — M.: uzn. MUUT AuK, 2014.
—55c.

Bepemaka, T.B. Mertoauueckoe moco0ue 1mo UCToIb30BaHUI0 TOMOTpapuIecKux KapT
JUTSL OTICHKH KOJIOTHUYECKOTO cocTostHus Teppuropun / T.B. Bepermaka, Kauae I A. —
M.: u3g. MUUT'AuK, 2013. — 65 c.

Penpko, A.B. @ororpaduueckue npouecchl perucrpaunu napopmanuu / A.B. Penpko,
Koncrantunosa E.B. — CI10.: uza. [IOJIUTEXHUKA, 2005. — 570 c.

KocunoB, A.I. Teopus u mnpaktuka 1udpoBoii 00pabOTKH U300paKEHUH.
JIMCTaHIIMOHHOE 30HAMPOBAaHUE M reorpaguueckue MHGPOPMAIMOHHBIE CHCTEMBI.
VYyeonoe nocodbue / A.I'. Kocunos, UK. Jlypse non pen. A.M.bepnsara — M.: uzj.
Hayunsrit mup, 2003. — 168 c.

PagnonokanmoHHple  cHCTeMbl — BO3AYIIHOW  pa3Belkd,  JAemudpupoBaHue
PaanoJIOKAIIMOHHBIX n300pakennii / moa pen. llkompHoro JILA. — m3a. BBUA um.
npod. H.E. XKykosckoro, 2008. — 530 c.

Kuenxko, FO.I1. OCHOBBI KOCMHUYECKOTO TIPUPOOBEACHMS: YIeOHUK it By30B / FO.IT.
Kuenko — M.: u3a. Kaptreouentp — I'eonesusnar, 1999. — 285 c.

Npanos, H.M. bannucTtika n HaBurarus KOCMUYECKUX aIllapaToB: YUeOHUK IS By30B
— 2-¢ u31., nepepad. u gomn. / H.M.Usanos, JI.H. JIsicenko — M.: u31. Ipoda, 2004.
— 544 c.

Bepemaka, T.B. Mertoauueckoe mocobue 1m0 Kypcy «IKOJOTHYECKOE
kaprorpadupoBanue» (1adbopatopusie padotsr) / T.B. Bepemaxkosa, N.E. Kyp6aTosa
— M.: m3g. MUUTI'AuK, 2012. — 29 c.

WBanoB, A.I'. Meronnyeckue yka3zaHusi 1O BBINOJHEHUIO JIAOOPATOPHBIX padoT Mo
mucuumuie «udposas kaprorpadus». [is cryneHToB 3 Kypca MO HaIlpaBJICHUIO
noarotoBku «Kaprorpadus u reonndopmaruka» / A.I'. UBanos, C.A. Kpsutos, I'.1.
3arpebun — M.: uzn. MUNT'AuK, 2012. — 40 c.

WBanos, A.I'. Atnac kapTorpaduieckux MpoeKIHii Ha KpymHbIe peruoHbl Poccuiickoii
Oenepannn: yueOHo-HarnsaHoe u3ganue / A.I'. Banos, .. 3arpebun — M.: uzn.
MUUT AuK, 2012. — 19 c.

[lerenun, A. 3D-moxenupoBanue B SketchUp 2015 — oT mpocToro K CiIoKHOMY.
Camoyunrens / A. Ilerenun — u3n. AMK Ilpecc, 2015. — 370 c., ISBN: 978-5-97060-
290-4.

Brictpos, A.IO. [Ipumenenne reonHpopMalnOHHBIX TEXHOJIOTHI B IOTIOTHUTEIHLHOM
HIKOJIBHOM oOpa3oBaHuu. B cOopHuke: Dkonorus. Dxonomuka. Mapopmaruka / A.1O.
brictpos, /I.C. JIyonun, C.C. I'py3nes, M.B. Auapees, 1.0. [psira, ®.B. lllkypos,
10.B. KonocoB — PoctoB-Ha-/lony, 2016. — C. 42-47.

. GISGeo — http://gisgeo.org/.
. TUC-Acconmanuu — http://gisa.ru/.
. GIS-Lab — http://gis-lab.info/.



18. [Mopran BHE3EMHBIX JTAHHBIX —
http://cartsrv.mexlab.ru/geoportal/#body=mercury&proj=sc&loc=%280.17578125%2
C0%29&zoom=2.

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

20. Beictpos, A.YO. I'eokBanTyM Tynkut. Metoauueckuii
uHCTpyMeHTapuii HactaBHuKa / A.}O. beictpoB, — Mocksa, 2019. — 122 c., ISBN 978-

5-9909769-6-2.
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