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I. IlosicHuTeNbHAA 3aNTHCKA

AKTYaNbHOCTh: CEroAHs TeOMH()OPMAIMOHHBIC TEXHOJIOTHH CTalH HEOTHEMIIEMOHM YacCTBIO
Halled >KHM3HM, JI000M COBpPEMEHHBIM YeIOBEK IONB3YCeTCS HABUTallMOHHBEIMM CEpBHCAMU,
OPUIOKEHUAMH i1  MOHHTODPHHIA 0OIIECTBEHHOTO TpPaHCIOpPTa X MHOTHMH JpYTHMH
CEepBYCaMH, CBSI3aHHBIMY C KapTaMH. JTH TEXHOJIOTHH HCIOJIB3YIOTCA B COBCPIICHHO PasIMIHBIX
cthepax, HauMHAs OT PEarupOBAHM IPH YPE3BBIYANHEIX CUTYAIMAX 1 3aKAHIUBAS MAPKETHHIOM.
Kypc «['eomHpOpPMAIlMOHHEIE TEXHOJIOTHW» II03BOJAET copmupoBaTh y 00y4aroIIuXCs
YCTOWYHBYIO CBSI3b MEXIY HH(MOPMAIMOHHBIM U TEXHOJOTHYECKMM HANpPABJICHUSIMH Ha OCHOBE
peanpHBIX I[IPOCTPAHCTBEHHBIX JaHHBIX, TaKHX Kak aspodoTochEMKa, KOCMHYECKAs CHEMKA,
BEKTOPHBIE KapThl U JIp. OTO MO3BOJIUT o0ydJaromuMcs MONy4UTh 3HAHHS 10 HCIIOJIB30BAHHIO
reonH)OPMAIIMOHHBIX HHCTPYMEHTOB M IPOCTPAaHCTBEHHBIX JaHHBIX MJIsd IOHUMAHHA H
M3yYCHHUST OCHOB YCTPOMCTBA OKDYKAalOIIer0 MHpa ¥ HPHPOIHBIX apneduii. OOydarommecs
CMOTYT peaji30BBIBAaTh KOMAaHJIHBIC IPOCKTHI B chepe ucclenoBaHWA OKPYKaroIlero MHpa,
HAYaTh MCIIOJIL30BATh B MOBCEAHEBHOM XKM3HH HABUTALMOHHEIE CEPBUCHI, KOCMUYECKHUE CHUMKH,
3JIEKTPOHHbBIC KapThl, cOOMpaTh NaHHEBIE 00 00BEKTaX Ha MECTHOCTH, CO3aBaTh 3D-00BEKTHI

MECTHOCTH (KaI{ OTACIbHBIC 30aHUA, TaK U IICJIBIC ropona) U MHOT'O€ Opyroc.

Kinaccnpukanus NporpaMmbl: TEXHHYECKasL.

HampapjieHHOCT:  00pa3oBaTelbHOH  mporpamMmbl:  oOpasoBaTenbHas — IpOrpamMMa
«eonH(bOPMAIIOHHbIE TEXHOIOIMM» SBIAETCS 00ImeoOpasoBaTenbHOM IPOTPaMMOH 110

IpeaMeTHOH 00sacTh « TeXHOIOTHIY.
DYHKIMOHATbHOE NPeAHasHAYeHHe NPOrPaMMBbl: IPOCKTHASL.

®dopma opraHU3ANHUMU: TPYIIIOBAS.



AKTyaJILHOCTB U OTJIMYHUTEJIbHbIE 0COOEHHOCTH IMporpaMmabl

HoBu3Ha mporpaMMBbl 3aKiIIO9aeTcs B CO3MaHMH YHHKAJIbHOW 00pa30BaTelbHOH CpEsl,
(opmupyromeit MPOEKTHOE MBIIUIEHHE 00YYarOIMXCs 32 CUET TPAHCIISIMA POEKTHOIO Crocoba

ACATEJIIBHOCTU B paMKaX PEIICHU KOHKPCTHBIX HpO6JIeMHBIX CI/ITyaHPIﬁ.

AKTyaJlbHOCTh IIPOrpaMMEI 00YCIIOBIICHa TeM, 4TO paboTa Hal 3aJadyaMd B paMKax MPOEKTHOMH
AEATENBHOCTH (OPMHUPYET HOBBIH THIT OTHOIIEHHS B paMKaX CHCTEMBI «IIPHpOIa — OOIIECTBO
— YENOBEK — TEXHOJIOTHH», ONPENENAIOMHUN 00s3aTeIbHOCTh HKOJIOTHIECKOH HOPMHPOBKH
IpY OPTaHM3alMK JII000H NEeATENBHOCTH, YTO SBIAETCS IEPBBIM IaroM K (HOpMHUPOBaHHIO

«IIOKOJICHHS Pa3BUTUA», ABJIIOLICTOCA TPCHIOM pa3BUTHA COBPEMEHHOTO 06H.ICCTBa.

IIporpamma mpezmnonaraeT GpopMHpPOBaHHE Y OOYHAIOIIMXCS IPEIACTABICHANA O TEHICHIWAX B
Pa3BUTHHU TEXHMYIECKOH ceprl. HOBBIi TeXHO-IPOMBINUIEHHBIH YKIIAM HE MOXKET OBITE IIOJIOMKEH
B (popMaT obLIecTBa Pa3sBUTHS TOJIHKO HA OCHOBAHHM HOBU3HBI (DM3UYECKHMX NPHHIUIIOB, HOBBIX
TEXHUYECKHX DPEIIEHUH M KIACTEPHBIX CXEM B3aMMOICHCTBHsI Ha MOCTHHAYCTPHAILHOM 3Tarle
PasBUTHA COLMyMa, a HIes pa3sBUTHUs OOIIECTBa HEMPEJIOXKHO BKIOYAeT B ceOs TEHAECHIHUIO K
OOpETEHNIO COHANPABIEHHOCTH AHTPONOrEHHBIX (DAKTOPOB, 3aKOHOB pPasBUTHs Ouochepel H

KyJIBTYPHOTO pa3BUTHSI.

Ilenaroruyeckas LenecooO0pa3HOCTh HTOM IPOrPaMMEI 3aKII0YAETCA B TOM, YTO OHA SBJIAETCS
LIEIIOCTHON ¥ HENPEPHIBHON B TEYEHHE BCETO Ipolecca 00ydeHHs U MO3BOJISIET 00yJaromemMycs
mar 3a IIaroM pacKpelBaTh B ce0e TBOPYECKHE BO3MOXKHOCTH M CaMOpPEAIM30BLIBATHCS B
COBPEMCHHOM Mupe. B mpouecce H3y4eHHs OKpYXarollero Mupa o0yuarompecs HmoJydar

JOIIOJIHUTENbHOE 00pa3oBaHue B 001acTH HHOOPMATHKH, Teorpaduu, MAaTEMATUKU U QU3UKH.

OtnvuuTensHON 0COOEHHOCTEIO TaHHOH IMPOTPaMMBI OT YK€ CYMIECTBYIONINX 00pa3oBaTeIbHBIX
IporpamMM  SBJISIETCS €€ HaNpaBlIEHHOCTh Ha pa3BUTHE OO0yJaromuxcs B IMPOEKTHOH
JAeATENbHOCTH coBpeMeHHbIMU Metomukamu TPU3 u SCRUM c¢ momomsio COBpPEMEHHBIX

TEXHOJIOTHH U 000pyI0BaHHUS.

Bospact o0yuarommuxcs: o6yJaromupecs 7 KI1acCoB.
Cpoxn peajn3anui NpPorpamMMel: 68 4acos.
HamoansiemocTh rpynm: 15 genosexk.

PexuM 3aHATHI: 110 2 aKaleMHIUYECKHUX JYaca B HEOEIIIO.



®opMbI 3aHATHIA:
- paboTa HaJ pelIeHHEM KeHCoB;
- 1a00PaTOPHO-TIPAKTHUECKHE PabOTEI,
- JIEKIIWH;
- MacTep-KIIACcCHI;
- 3aHATH-COPEBHOBAHMS,
- DKCKYpCHH;

- [IPOCKTHBIC CECCHH.

MeTOHLI, HCIIOJIB3YEMBIC HA 3AHATHAX:

IpaKTHIECKHE (yIpaKHEHWs, 3aJa4H);
CITOBECHBIE (paccKas, Oecesia, HHCTPYKTAXK, YTEHHE CIPAaBOYHOM JIUTEPATypHl);
HaTJIIHBIC (AEMOHCTPALUs MyIbTHMEIUHHBIX NIpe3eHTanui, Gororpadumn);

npo0bieMHble (METOAB! IPOOIEMHOTO H3I0KEHHSA) — O00yJaromuMcst NaSTCs 9acTh
TOTOBOTO 3HAHUS;

9BPUCTHYECKHE (YaCTHIHO-IIOMCKOBEIE) — OOYYarOMMUMCS IPENOCTaBIAeTC OOIbIIast
BO3MOHOCTb BBIOOpa BapHaHTOB,
- HCCIICIOBATENLCKHE — 00YUarOMIHUECs] CAMH OTKPHIBAIOT U UCCIIEAYIOT 3HAHMS,
I/IJIJHOCTpaTI/IBHO-OG'EHCHHTEJIbeIC;
PENpPOIyKTHBHEIE;

KOHKDETHBIE M aOCTpaKkTHBIE, CHHTE3 H aHaliM3, CpaBHEHHE, OO0OOIIEHHE,
abcTparupoBaHue, KiIacCH(UKAIMs, CHCTEMATHM3alUs, T. €. METOHbl KaK MBICIUTEIbHEIE
OTI€paIliy;

HWHOYKTHUBHEIC, ICOYKTHBHEIC.

Lol Henmn m 3amayu peanmzallid OCHOBHOM 00pa3oBaTeNbHOM IMPOrpaMMEI

OCHOBHOT0 00IIero 00pa3oBaHus



Ilean: BoBneueHne oOydarommXcs B IPOCKTHYI0 JEATENLHOCTh, pa3paboTKa HaydHO-

HCCJICA0BATCIbCKUX U MHXCHCPHBIX IPOCKTOB.

3agauu:

obyyarowue:

. nproOpeTeHne 1 yIiay6eHre 3HaHUI OCHOB IIPOEKTHPOBAHUS U YIIPABJICHHUS IIPOEKTaMH;
. O3HaKOMJICHHE C METOIaMM U IIpuEéMaMu cOopa 1 aHamu3a HHGOPMaIUH;

= 00y4eHHe IPOBEICHHUIO UCCIICIOBAHNHA, IPE3CHTAMN ¥ MEXKIPEAMETHON HO3UIIHOHHOMN
KOMMYHUKALINH;

s 00y4enue paboTe Ha CTENHATH3IPOBaHHOM 000PYIOBaHUH M B IPOrPaMMHEIX CpelIax;

3 3HAKOMCTBO C XapA-KOMIIETEHIMAMH (T€OMH(POPMAIMOHHBIMHU), II03BOISIONHMHU

IIPMMEHATE TCOPETHYCCKHE 3HAHHUA Ha IIPaKTHKEC B COOTBETCTBUU C COBPCMCHHBIM YPOBHEM

Pa3BUTHUA TEXHOJIOTHH.

passuearoujue.

. (popmMEpoBaHMe HHTEpeca K OCHOBaM M300pETATENLCKOM NeATENBHOCTH,

8 Pa3sBUTHE TBOPYECKUX CIIOCOOHOCTEH U KPEeaTHBHOTO MBIIILICHHS;

. nprobpeTeHue onbiTa ucnons3oBanus TPU3 npu GopMupoBanuyu cO6CTBEHHBIX MAEH U
pEILEeHNIT;

. (popmupoBaHHE NOHMMAaHWA INPSIMOM M OOpaTHOW CBS3M MPOEKTa M CPEdbl €ro

peai3annu, 3ajJ0XKCHHE OCHOB COLIMAJIBHON M 9KOJIOTHYECKOM OTBCTCTBCHHOCTH,
® PAa3BUTHUE T'€ONMPOCTPAHCTBCHHOT O MBINIIICHHS,

. pasBUTHE CO(T-KOMIETEHIINH, HEOOXOAUMBIX Il YCICUIHON pabOTEl BHE 3aBUCHMOCTH

OT BEIOpaHHOH IpodeccH.
gocnumamenvHobie:.
. (b opMHpOBaHHE IPOESKTHOTO MHPOBO33PEHHS X TBOPUECKOTO MBIIIICHHUS;

2 (opMHpOBaHHE MHPOBO33PEHHSI MO KOMILIEKCHOM OIIEHKE OKpYXKaloIero MHpa,

HaHpaBHeHHOﬁ Ha €TI0 ITO3HUTHBHOC H3MCHCHHC,



° BOCIIUTaHHE COOCTBEHHOM TNO3UIIMHA 110 OTHOIICHHIO K JCATCIIBHOCTH H YMCHHC

COIIOCTaBJIATE €€ C APYTHMH IIO3UIUAMU B KOHCTPYKTUBHOM JHUAJIOTE,

. BOCIMTAHUE KyJIBTYphl pabOTEI B KOMaH/IE.

dolaZ ITpyHUIMOB ¥ HOAXONEl K (POPMHUPOBAHHIO 0Opa30BaTEIBHON IPOrpPaMMBI

OCHOBHOT0 00111eT0 00pa3oBaHus
ITporpamma peamusyercs:

-B HCHpGpBIBHO-O6pa3OBaTGHBHOﬁ ACATCIIBHOCTH, COBMECTHOM JCATCIIBHOCTH, OC}’HIGCTBHHGMOI\;I
B XO0OC pEXHUMHBIX MOMCHTOB, I¢ 06yanOHIHﬁCH OCBAUBACT, 3aKpPCIUIACT H aHp06preT

ITOJTYYCHHBIC YMCHHA,

- B CaMOCTOATENLHOMW JEATENBHOCTH OOyJarouuxcs, rae OOYyJalomMiCS MOXET BhIOpaTh
NEATENBHOCT II0 MHTEpECaM, B3aWMOIEHCTBOBAaTH CO CBEPCTHUKAMH Ha paBHOMPABHBIX

NO3ULIMAX, PEMIATh NPOOIEeMHBIE CUTYAINH U Ip.;

- BO B3aUMOJEHCTBHHU C CEMBSIMHU JIETEH.

IIporpamma MOKET KOPPEKTUPOBATHCS B CBAI3H C H3MCHEHUAMH:
- HOpMaTHBHO-IIPaBOBO 0a3bl AOUIKOIFHOTO 00pa30BaHUS,

- BUZIOBOM CTPYKTYpPHI TPYIII;

- 00pa30BaTeNILHOTO 3aIpOca POIAUTEINEH.

ITomxons! k (hOPMHUPOBAHHIO IIPOTPAMMBIL:

- JInyHOCTHO-OpHEHTHpOBaHHEIA. OpraHuzanuss o0pa30BaTENBHOTO TIIpollecca € yYETOM
IJIaBHOTO KpUTepHs 3 (HEKTHBHOCTH 00YYaIoIerocs — ero JIMIHOCTH. MeXaHH3M — CO3[IaHHe
YCIOBHH [ pa3BUTUSA JHMYHOCTH Ha OCHOBE M3Y4YEHMsI CIIOCOOHOCTEH 0O0yuaromierocs, €ro

HHTCPECOB, CKJIOHHOCTEH.

= JIGSITGJIBHOCTHI:II\/’I. OpraHnsauH;{ JCATCIIBHOCTU B O6III€M KOHTCKCTC 06paSOBaT€JIBHOTO

mpouecca.



= ueHHOCTHBIﬁ. OpraHnsaum{ Pa3sBUTHA KW BOCIHTaHHsA Ha OCHOBE 00IIIeYeIIOBEYECKHUX

HCHHOCTCﬁ, d TAKXKC 3THYCCKUX, HPDABCTBCHHBIX U T. M.

- KommnerentHoctHeli. @opMHpoBaHHME TOTOBHOCTH  OOYyYaroIMXCA  CaMOCTOATEIBHO

JIEHCTBOBAThH B X0[4€ pCHICHUA aKTyaJIbHBIX 3a4a4.

- CucreMHBIH. MeTOH0JIOTHYECKOE HampaBJICHHE, B OCHOBE KOTOpPOIro JICX)KHUT pacCMOTPEHHC
06yqa}omeroc51 KaK LIEJIOCTHOI'O MHOXECTBA 3JICMCHTOB H3 OTHOIIICHHN H Pa3INYHBIX CBs3eH

MEXIOy HUMHU.

= ,HI/IaJIOI‘I/I‘I€CKI/II‘/JI. OpraHH3aum Imponecca ¢ y‘léTOM IIpUHIMIIa Ouajiora, CY6’I:CKT-CY6’L€KTHBIX

OTHOIIICHUH.

- IIpo6nemusiit. dopmMupoBaHHWE NPOTPaMMEI C IO3HUIUH KOMIUIEKCHOTO H MOAYJIBHOIO
IIPEACTaBIECHUSA €€ CTPYKTYpHI KaK CHCTEMBI IIOJIPOTrpaMM IO 00pa3oBaTeNbHBIM 001acTsIM H

ACTCKHM BHJaM ICATCIIBHOCTH, CHOCO6CTBYIOU.II/IM II€JICBBIM OPHUCHTHPAM PAa3BUTHA.

- Kyneryposoruueckuii. Opranusamys mpoliecca ¢ y4éToM IOTE€HIHala KylIbTypocooOpasHOro

COACPXKaHUA NOUIKOJIBHOT'O O6p330BaHI/IH.

1.2. Tlmanmpyemble pe3yJabTaThl OCBOCHHs OOydaroIIMMUCS OCHOBHOHM 00pa3oBaTelbHOM
IporpaMMBl OCHOBHOTO 00miero oOpa3zoBaHus (00s3aTelbHO NPOBEPHUTH pasOHEHME IO

JTUYHOCTHBIM, IPEIMETHBIM U T. 11.)
1.2.1. OO0Ouue nmonoxeHus

[Tporpamma naét 0OydarOIIMMCS BO3MOKHOCTH HOTPY3HTBECS BO BCE MHOroobpasume
MPOCTPaHCTBEHHBIX  (reomH(GOpMalMOHHBIX)  TexHomoru#.  IIporpamma  3HaKOMHT
00yJaromuxcs ¢ TeOMH(MOPMAIIMOHHBIMU CHCTEMaMH U C Pa3IMYHBIMU BHAAMHU I€OJAHHEIX,
TI03BOJIAET IMOMYYHTH 0a30BbIe KOMIIETEHIIMH II0 cOOpY IaHHBIX M OCBOUTH IIEPBUYHEBIE
HaBBIKK pa0oThI ¢ JaHHBIMA. [ToydeHHbBIE KOMIETEHINH M 3HAaHUS TT03BOJIAT 00yJaromuMCs

IIpUMEHUTHh HUX IIOYTH B Jr000M HampaBJICHUX COBPEMCHHOI'O pPBIHKA. OcBousn mporpamMmy,



06yanOH.II/ICC$I CMOI'yT B]':-I6paTB HauOolee HMHTCPECHYIO M4 HHX TCXHOJOIHYCCKYIO

HaTIPaBJICHHOCTh, KOTOPOil OHK OyAyT 00y4aThCs B paMKax yriIyOJaEHHOTO MOIYJIS.

[IporpamMma 3arparuBaeT Takue TeMBI, Kak: «OCHOBBI pabOTHl C MPOCTPAHCTBEHHBIMU
JIaHHBIMU, «OpuentupoBanue Ha MECTHOCTH», «OCHOBBI dboTorpadum»,
«CamocrosTenbHBEI  cO0p MaHHBIX», «3D-MoZenupoBaHWEe MECTHOCTH M OOBEKTOB
MectHocTh», «I'eonHopManonnse cuctemsl (IMC)», «Busyanuzanns ¥ HpencTaBIeHne

PE3YIBTATOBY.

B ocHoBe pa3spaboTaHHOM mPOrpamMMBI JIGKHT METOAMYECKUH HHCTPyMEHTApH
denepansnoro ThioTOopa bBhIcTpoBa AHTOHa IOpheBuua «CeTh METCKMX TEXHONAPKOB

“KBanTopuym”. BBOIHBIH MOIYIIEY.

[IporpaMma OpHEHTHpOBaHAa Ha JOIONHHTENbHOE O0Opa3oBaHWe OOyYarOIMXCS

OTKOJIBHOI'O BO3pacra 7 xmacca.

MaxkcumanbHOe KOMHYECTBO 00yUaroIiXcsl B IpyIine — 15 geoBex.

1.2.2. CIpyKTypa IUIaHHPYEMBIX PE3YILTATOB

[InanupyemMble pe3ylbTaThl ONMPAIOTCA HAa BEAYNIHE IEJICBBIE YCTAHOBKH, OTPa)KaloIlUe
OCHOBHOM, CYIIHOCTHBIM BKJIaZ KaXIOH H3yd4aeMoil MporpaMMbl B pa3sBUTHE JIHYHOCTH,

o0yJarommxcs, uX CrocoGHOCTEH.
B cTpykType nnaHupyeMBIX pe3yIbTaTOB BBIIEISIOTCS CIIELYIOIIHE TPYIIIIEL:

1. JlnynocTHBIE pe3ynbTaTHl OCBOEGHHS OCHOBHOM 00pa3oBaTeNbHOM IPOrpaMMEI

IpeaCTaBJICHBI B COOTBETCTBHHU C prHHOﬁ JIMYHOCTHBIX PE3YJITATOB.

2.  MeranpenMeTHsle pe3yibTaThl OCBOCHHS OCHOBHOM 00pa3oBaTeNLHOM IIPOrpaMMEI

IIPEACTaBJICHBI B COOTBETCTBHH C IIOATPYIIIIAMH YHHBECPCAIbHBIX y‘{C6HBIX JIeHCTBHIA.

3. IlpenMeTHble pe3yNbTaThl OCBOEHHS OCHOBHOM 00pa3oBaTENLHOM IIPOrpaMMEI

IIpEACTaBJICHBI B COOTBETCTBHH C I'DYIIIIAMH PE3YIbTAaTOB y‘IC6HOl"O npeaMeTa.



1.2.3. JINYHOCTHBIE PE3YIBTATEI
IIpozpammmvle mpebo6anus K yposHIO 80CRUMAHHOCIY (TUYHOCMHbIE PE3YNbmambl);

— ¢(OPMHPOBAHHOCTh BHYTPEHHEH MO3MIMH 00ydaroIlerocs, 3MOIMOHAILHO-TIOI0KHUTEIEHOS

OTHOIIICHHC 06yanOHICFOC${ K IIKOJIC, OpUCHTAalA Ha IIO3HAHUE HOBOT'O;
— OpHUCHTalMd Ha o6pa36u IIOBCACHHUA «XOpPOLIECTO YUCHUKA,

= CqJOpMI/IpOBaHHOCTB CaMOOIICHKH, BKJIIO4Yasd OCO3HAaHHC CBOHUX BO3MOXHOCTEH B YUC€HUH,
CIOCOOHOCTH aICKBAaTHO CYIWUTE O IIPUYUHAX CBOCTO ycnexa/Heycnexa B YYCHHH, YMCHHEC

BHIETH CBOU OCTOMHCTBA M HEIOCTATKH, YBaXKaTh ce0s U BEPHUTH B yCIIEX;
— chopMHUPOBAaHHOCTH MOTHBAIIMU K yueOHOU AEATENBHOCTH;

— 3HaHHE MOpAIBHBIX HOPM H C(HOPMHUPOBAHHOCTH MOPAIBPHO-ITHYECKUX CYXKICHHH,
CIIOCOOHOCTh K PEIICHHI0 MOpPAJbHBIX MPOOJIEM Ha OCHOBE KOODAWHALWHU Pa3IMYHEIX TOYEK
3peHwHs], CIIOCOOHOCTE K OIIEHKE CBOMX IOCTYIIKOB M NEHCTBHI APYTHX JIIOAEH C TOYKH 3PEHHUA

coOII0IeHKsA/HapyIIEHNU MOPaIbHONH HOPMBI.
IIpoepammuivle mpebo6arus K ypOGHIO pASGUMUL:

— ¢(hOpPMHPOBAHHOCTH IIPOCTPAHCTBEHHOTO MBINIIEHUS, YMEHHE BHAETH OOBEM B IUIOCKUX

penMeTax;
— yMenue o0pabaTeIBaTh ¥ CHCTEMaTH3HPOBATh OOJIBIIOE KOTMYECTBO uHpOpMaLnY;

= C(bOpMI/IpOBaHHOCTI: KpeaTUBHOI'0 MBIIUICHHS, IIOHHMaHWE IPUHIUIIOB CO3TaHHA HOBOIO

IPOIYKTa;
— c(hOpMHUPOBAHHOCTh YCHUTIHBOCTH, MHOT03a/1a4HOCTH;

o C(I)OpMI/IpOBaHHOCTI: CaMOCTOATENBHOI0 IIOAX04a K BBIIIOJIHCHHIO PA3lIMYHBIX 3an1a4, yMCHHC

paboTaTh B KOMaH/e, YMEHUE IIPaBUIIBLHO JAEIErMPOBATh 3a1a4H.
1.2.4. MeranpeaMeTHbIE pE3YIILTATEI
I'eorpadus

BBbIITyCKHUK Hay4UTCS:
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. BEIOMpaTh KMCTOYHWKA reorpaduueckoit wHMOpMarmu (KapTorpaduyeckue,
CTATHCTUYECKHE, TEKCTOBEIE, BHAEO- M (OTOM300paKeHUs, KOMIBIOTCPHBIC 0asbpl JaHHBIX),

AJICKBATHBIC PCITACMBIM 3aJa4aM,

. OpPHEHTHPOBATHCS B UCTOYHMKAX reorpadudeckoit mHdopmanuu (kapTorpadudeckue,
CTAaTHCTUYECKUE, TEKCTOBBIC, BHACO- M (HOTOM300pakeHHs, KOMITBIOTEpHBIE 0a3bl NaHHBIX):
HaXOAWTh M M3BJIEKaTh HE0OXOMUMYI0 MH(POPMAILHIO; OIPEAENATh U CPABHMBATh Ka4€CTBEHHBIC
U KOJIMYECTBEHHLIE IIOKA3aTENd, XapakTepusyromue reorpaguyeckue OOBEKTHI, NMPOLECCHl H
SIBJIEHH, HX II0JOXKEHHE B MPOCTPAHCTBE II0 TeorpauyuecKuM KapTaM PasHOIO COAEPKaHHSA H
OPYTMM  WCTOYHHKAM;  BBIABIATE  HENOCTAIONIYIO,  B3aMMOJOIONHSIONIYI0  W/HIIH
IIPOTHBOPEUUBYIO reorpaduiaeckyro HHPOPMalLKIo, IPEACTaBIECHHYIO B OJHOM MIIM HECKOIBKHX

HCTOYHHKAX,

g IPEACTaBAsATE B pasnuuHbix (Gopmax (B Buae KapThl, Tabnuupl, rpaduxa,
reorpaueckoro OMHCaHMs) reorpadHuecKyl0 HH(MOPMAIHMI0, HEOOXOAUMYIO Ul PELICHHS

y‘-ICGHBIX U IMPaKTUKO-OPUCHTHPOBAHHBIX 3a4a4.
BBIH}/CKHI/IK MOJIYYHUT BO3MOXXHOCTE HAYUYHUTHCA:
e MOICIINPOBATH reorpa(pmlecxne O00BEKTHI U SBJICHUA,

. IPUBOAUTE MPHUMEPHI IPAKTUYECKOTO HCIIOIB30BaHUA reorpadMYecKuX 3HAHHU B

Pa3InIHbIX o0macTsax JEATCIIBHOCTH.

Maremartuka

CraTHCTHKA U TEOPHs BEpOSTHOCTEHN

BrinmyckHUK HayduTCA:

. MIpPeICTaBIATh NaHHBIE B BUJIE Ta0JIUL], JUarpaMm;

. YUTaTh MH)OPMAIIHIO, IIPEICTABICHHYIO B BUAE TaOIMIIBI, HarpaMMBI.

B moBceHEBHOM XM3HU U TIPU U3yYEHUU JPYTUX MIPEIMETOB BBITYCKHHUK CMOXET:

. M3BJIEKATh, HHTEPIPETHPOBATH ¥ IPe0oOpa30BLIBaTh HHPOPMAIMIO, IPEICTABICHHYIO B
TabIMIax ¥ Ha JHarpaMmax, OTPaKarollyro CBOMCTBA U XapaKTEPUCTUKH PEANLHEIX MIPOIIECCOB U

SIBJIEHHH.
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Harnagaas reometpust
I'eomerpuyeckue Gurypsl
Brimmyckuuk HayuuTes:

. OIlepUpOBaTh Ha 0a30BOM YpOBHE NOHATUAMHU: (UTypa, TOUKA, OTPE30K, IpsAMas, Iyd,
JIOMaHasi, yrojl, MHOTOYT'OJIbHHK, TPEYTOJIBHUK M YETHIPEXYTOJIBHUK, IPSIMOYTOJIBHUK U KBaapart,
OKpPYXXHOCTb M KpYT, IPsAMOYTOJNbHBIM Mapaienenunesn, Ky0, map. M3o0paxare H3ydaeMele

(UTypHI OT PyKH U C IIOMOIIBIO JIHHEHKHU U LUPKYJLSL.

B noBceHEBHOM KHU3HU U IIPU U3YYEHUH APYTUX MIPEIMETOB BBITYCKHUK CMOXKET:

. peIIaTh IpaKTHYECKHE 3a7a9H C IIPUMEHEHHEM IIPOCTEHIITNX CBOUCTB HUTYp.
W3mepenus u BEIYUCIEHUS
BEIIyCKHUK Hay4UTCS:

® BBITIOJIHATE U3MEPCHUC IJIMH, paCCTO}IHHﬁ, BCJIMYHMH YIJIOB C IIOMOLIBIO HHCTPYMCHTOB

I I/ISMepeHHﬁ AJIVH U YTJIOB.

duzuka
BeiryckHUK HaydUTCS:

5 cobioaTe mpaBuna OE30MACHOCTH M OXpaHbl TpyAa npu pabore ¢ yueOHbIM HU

71a00paTOPHEIM 000PYIOBAHHEM;

8 ITIOHUMATh IIPHUHITUIIBI HeﬁCTBHH MaliuH, HpI/I60p0B 1 TCXHHYCCKHX yCTpOﬁCTB, YCIJIOBHUA

HX 0€30I1aCHOr0 MCII0JIL30BAHUS B MIOBCEIHEBHOM KH3HH,

. WCITOJIB30BaTh TP BBIOJIHEHHH Y4eOHBIX 3a/lad HAYYHO-TIONYILIPDHYIO JUTEPATYypPy O

(1)H3I/I‘{€CKI/IX SABJICHUAX, CIIpABOYHEIC MaT€pHaJibl, pe€CypChbl HHTEPHETA.

Nudpopmaruka
BBIITyCKHUK HaydUTCA:
. pasaMYaTeE BUABI HH(OPMALKK 10 cocobaM e€ BOCIIPUSTHS YeIOBEKOM U To crocobam

e€ IIpEACTaBJICHU HAa MaTCPHAJIBHBIX HOCUTCIIIX,
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e IPHUBOIUTE IIPUMEPEI I/IH(I)OpMaHI/IOHHBIX IIpOIIECCOB (HPOHGCCOB, CBsJ3AaHHBIX C

XpaHeHHeM, peoOpa3oBaHueM U nepeiaueii TaHHbIX) B )KUBOH IPUPOJIE ¥ TEXHUKE,

. knaccuuuuposats cpeactsa KT B cOOTBETCTBHY € KPYrOM BEITIOTHACMBIX 32/1a4.

MareMaTHuecKie OCHOBBI MH()OPMaTUKU
BBITyCKHHK ITOyYUT BO3MOKHOCTE:

. II03HAKOMHUThLCS C INPUMEpPAaMH MaTeMaTHUeCKMX MOJENEeH M HCIONb30BaHHEM
KOMITEFOTEPOB MPH UX aHAIU3E; TIOHAT CXOACTBA U PA3IMUKA MEXTy MaTeMaTHIeCKOi MOJCIbIO
00beKTa M ero HaTYpHOH MOJENBI0, MEXAy MaTeMaTHIecKO# MOJENbio OOBEKTa/sBICHUI H

CJIOBECHBIM OITMCaAHHEM.

Hcrions30BaHKe MPOrPaMMHBIX CHCTEM M CEPBHCOB
BBIMyCKHUK Hay4HTCA:
. KIacCU(HUIMPOBaTh (ailiIsl 10 TUILY ¥ MHEIM IIapaMeTpam;

. BBIIIOJIHATE OCHOBHBIE OIlepamuy ¢ ¢ainamu (co3faBaTh, COXPaHITh, peNakTHPOBATH,

yAAIATE, ApXUBUPOBATh, «PACIIAKOBLIBATE) APXUBHEIE (akIIb).

BEITyCKHHK OBIaeeT (Kak pe3yibTaT IPUMEHEHH IPOrPaMMHBIX CHCTEM U HHTEPHET-CEPBHUCOB

B JAaHHOM KypC€ U BO BCEM 00pa30BaTeIbHOM IIPOIECCE):

. HaBBIKaMK pabOThHI ¢ KOMIILIOTEPOM; 3HAHUAMM, YMEHUSIMU M HaBBIKAMH, JOCTATOYHEIMH
JUIL PaGOTHI C PA3IHYHBIME BUIAMH [POTPAMMHBIX CHCTEM M MHTEPHET-CEPBHCOB ((aimoBkie
MEHeKEpE], TEKCTOBBIE PENAKTOPEI, JIEKTPOHHBIE TaOmuIbl, Opay3epbl, IIOMCKOBBIE CHCTEMEL,
CIIOBApH, SIEKTPOHHBIE SHIMKIONE/UY); YMEHHEM ONHMCHIBaTh PA0OTY ITHX CHCTEM M CEPBACOB

C HCIIOJIb30BAHHUEM COOTBGTCTBymH.I@ﬁ TCPMUHOJIOTHH,

. Pa3IHMYIHEIME ()OPMaMH HPEACTABICHHA NaHHBIX (TaOJHIbl, HarpaMMEL, rpaduKH H T.
1.);
. IIO3HAKOMMTCA C HpOl”paMMHBIMI/I CpeI[CTBaMI/I HJIA pa6OTBI C ay,IlI/IOBI/ByaJ'IBHLIMI/I

OAaHHBEIMH KU COOTBETCTBYHOIIIUM TIOHATHHHBIM anmapaToM.

BEIITyCKHUK MOy <IHT BO3SMOXKHOCTE (B IaHHOM KypCe U HHOM y4eOHOM eATETBHOCTH):
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® MPaKTUKOBATECA B HCIIOJIB30BAHWH OCHOBHBIX BHAOB IIPUKIIAAHOI'O IIPOTpaMMHOTO

obecnieueHns (peaaKTOPHI TEKCTOB, SIEKTPOHHBIE TAOIHITBI, Opay3eps! U Ap.);

2 INOSHAKOMHUTECS C NpUMEpaMU HCIIOJIB30BaAHUA MAaTEMATHUYECKOTO MOACIHUPOBAaHUA B

COBPCMCHHOM MHDE,

® MMO3HAKOMHTECS C IIOCTaHOBKOM BOIIpOCa O TOM, HAaCKOJIBKO OTOCTOBECpPHA IIONIYyHCHHAs
PIHq)OpMaHHH, IMMOAKPEIUIEHAa JIX OHAa JOKAa3aTCIbCTBAMH IIOMJIMHHOCTH (anMep: HaJIHYHEC
BHCKTpOHHOﬁ HOI[HI/ICI/I); ITO3HAKOMHTHCA C BO3MOXXHBIMH IIOAXOJAMH K OLICHKE TOCTOBEPHOCTH

nH(pOpMaIMH (IpUMep: CpaBHEHHE IaHHBIX U3 PA3HBIX HICTOYHHKOB);
: IIO3HAKOMUTECS ¢ IpuMepamu ucnonb3osanns KT B coBpeMEHHOM MHpE;

. HOJIy9UTh IIPEICTABICHUS O POOOTH3UPOBAHHBIX YCTPOUCTBAX U MX HCIIOJIB30BaHUM Ha

IIPOHU3BOACTBE U B HAYUHBIX UCCIICIOBAaHHUAX.

Texaonorus

PesyneraThl, 3asBieHHBIE O00pa3oBaTenbHOM mporpammoii  «TexHomorws» 1m0  OioKam

COEpIKaHug

(DOpMI/IPOBaHI/IC TEXHOJIOTHUECKOH KYJIBTYPElI H TIPOCKTHO-TCXHOJIOTHYECCKOT'O MBINIJICHUSA

obydaromuxcs

BEIITyCKHUK HAYyYHUTCS:

° cJIeqOoBaThk TE€XHOJIOTHH, B TOM YHCJIE B IIPOLECCC H3TOTOBJIICHHA CY6’B8KTHBHO HOBOTO
MPOIYKTa,
. OLICHMBATH YCJIOBHS TNPHUMEHHMOCTH TEXHOJIOTHH, B TOM YHCJIE C MO3ULIMA

SKOJIOTHYECKOH 3aIIUIIEHHOCTH;

s IIPOTHO3HUPOBATh M0 M3BECTHOM TEXHOJIOTHH BBIXOMBI (XapaKTEPHUCTHKH IPOMYKTa) B
3aBUCHMOCTH OT H3MEHEHHsS BXOIOB/IIApaMETPOB/pPECYpCOB, INPOBEPATH IIPOTHO3BI OIBITHO-
OKCIEPUMEHTAIBHBIM IIyTEM, B TOM YHCIE CaMOCTOATEIRHO IUIAHHMPYs Takoro poja

9KCIIEPUMEHTEH;

b B 3aBHCHMOCTH OT CHUTYyaIlMH OIITHMH3HPOBATH 0a30BEIE TEXHOJIOTHH (BanaTHOCTB ==
Ka‘I€CTBO), IIPOBOJUTE aHAIW3 aJbTEPHATHUBHBIX pPECypCcOB, COCIHHATL B eIUHBLIA IIaH
HECKOJbKO TEXHOJOruH 0e3 wux BHOOM3MCHCHM L1 IIOJYYCHHA CIIOKHOCOCTAaBHOTO

MaTepUaIbHOTO WX HH(POPMAIIMOHHOTO IIPOAYKTa;
14



e IIPOBOJAUTE OLICHKY WU UCIBITAHUEC ITOJIY9YE€HHOT'O IIPOAYKTA,

. IPOBOAUTH aHAIW3 MOTPeOHOCTEM B TEX WM HHBIX MATEPHUANBHBIX WM

MHPOPMALMOHHBIX IPOAYKTaX;

. OIIHCHIBATh TEXHOJOTHIECKOE PEIIEHHE C MOMOLIBI0 TEKCTa, PUCYHKOB, Ipa(uaecKoro
n300pakeHus;
. aHaJIM3MPOBATh BO3MOXKHBIE TEXHOJIIOTHYECKUE PEIIEHUs, ONPEAENATh UX JOCTOMHCTBA U

HEOOCTAaTKHU B KOHTCKCTE SaI[aHHOI‘;I CHUTYyallnH,

. IIPOBOAXTEH M aHAIM3UPOBATh Pa3pabOTKy W/WIIM peasM3alMio NPHUKIAIHBIX IPOEKTOB,
IpEATIOaratouX:
. OTIPENEICHNE XapaKTePUCTHK U Pa3paboTKy MaTepHalbHOrO MNPOAYKTA, BKIIOYas €ro

MOZIENIMpOBaHWE B MH(OpMAalMOHHON cpefe (KOHCTPYKTOpE), BCTPaWBaHME CO3JaHHOTO

HH(OPMAIMOHHOTO NPOAYKTA B 33AaHHYI0 000IIOUKY,

o M3TOTOBJICHUE WH(POPMAIMOHHOTO TMPOAYKTa II0 3aJaHHOMY alrOpUTMy B 3aJaHHON
obosouke;
. MIPOBOJIUTE W aHAIM3MPOBATH Pa3pabOTKy H/MIM pealn3alMi0 TEXHOIOTMYECKHMX

ITPOCKTOB, IIPCAIIOJIararoninx:

= OIITHMH3aIIHUI0 3aJaHHOI'O crocoba (TeXHOHOFI/II/I) IIOJTY4YCHHA TpC6YIOIHCFOCH

MaTepHaIbHOTO MPOAYKTa (IIOCIIE €ro MPUMEHEHHS B COOCTBEHHON IIPAKTHKE),

- pa3paboTKy (KOMOMHHpPOBaHHE, U3MEHEHNE IapaMeTpOB M TpeOOBaHUN K pecypcam)

TEXHOJIOTHH IIOJIYYCHHA MaTCPHUAIBHOIO0 H I/IH(bOpMaHI/IOHHOFO IIPOAYKTa C 3aJdaHHBIMHU

CBOMCTBaMH;
. OPOBOJWTL W AHAIM3UPOBATH pPa3pabOTKy W/WIM DEanu3alyio IPOEKTOB,
IIPEAII0JIaratoImX:

- IIaHupoBaHue (pa3pal0TKy) MaTepHalbHOTO MPOXYKTa B COOTBETCTBHH C 3ajauei

COOCTBEHHOM ZeATeNBHOCTH (BKIIIOUYas MOJIEIUPOBAHNE U pa3paboTKy JOKYMEHTAINHN),

= iaHupoBanie (pa3paboTKy) MaTepHaIbHOTO NMPOAYKTa Ha OCHOBE CAMOCTOATEIBHO

HpOBCI[éHHBIX I/ICCJICJIOBHHI/II‘/'I HOTp€6I/IT€HBCKI/IX HWHTEPCCOB.

BBIITy CKHUK TTOJTy9HUT BO3MOXHOCTh HayYHThCS:
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¥ BBIBIATS U (OPMYIHPOBaTh Hpobnemy, TpeOYIOIIyIo TCXHOIOTHHECKOTO

PEILECHNU,

. MOZMDHUIMPOBATE MMEIOIMECS MPOAYKTBl B COOTBETCTBUM ¢
curyarnpeii/3akazoM/moTpeOHOCTbI0/3aladel  IEATCNBHOCTA 1 B COOTBETCTBHM C HX

XapaKTepUCTUKAMH pa3pabaTsIBaTh TEXHOIOTHIO Ha OCHOBE 6a30B0# TEXHOIIOTHH;

¢ TEXHOJIOTH3HUPOBATH CBOH OIIBIT, IIPEACTABIIATE Ha OCHOBC pe’[’pOCHeKTI/IBHOFO
aHaJInu3a " YHH(bHKaIlPIH NEesATENPHOCTH ONUCAaHHUC B BUE€ UHCTPYKIHHU HIIH TEXHOJIOIMUECKOHN

KapTEHl.

1.2.5. TIpenMeTHEIE PE3yNBTAThI
IIpozpammtvie mpebo8aHU K SHAHUAM (pe3ynomamul meopemuieckol no020MOBKU,):

2 IpaBuiia 0e301macHOM pa60T51 C SJIGKTpOHHO-BBI‘-II/ICJIHTGJILHBIMI/I MallnHaMHu U

cpeacTBaMH AJIA c6opa HpOCTpaHCTBeHHHX OAaHHBIX,

. OCHOBHEIE BH/IBI IIPOCTPAHCTBEHHBIX IAHHBIX,
. COCTAaBHBIE YaCTH COBPEMEHHBIX T€OMH(OPMAIIMOHHBIX CEPBUCOB,
. 1po(eCCHOHATHFHOE  [IPOTPaMMHOC obecrieucHue i 00paboTKU

IIPOCTPaHCTBECHHBIX OJAaHHBIX;

. OCHOBBI M IIPHHIIATIBI a9POCHEMKH;

. OCHOBBI W NPUHIMMIB! PaGOTHI TNI0OANBHBIX HABUTALMOHHBIX CITyTHUKOBBIX
cucreM (THCC);

» IpesicTaBICHAE M BU3Yalu3allks IPOCTPAHCTBEHHBIX JAHHBIX JJIs

HempodecCHOHATbHBIX T0JIB30BaTeNIeH,

. npuHIHIE! 3D-MO/IeIMpOBaHMs;
. YCTpORCTBO COBPEMEHHBIX KapTOrpadMaecKuX CepBHICOB;
. TNpeICTaBNeHUE W BH3YaTH3alHs IPOCTPAHCTBECHHBIX JAHHBIX 1661

Henpo(heCCHOHAIBHBIX TT0JIb30BATENICH;
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. nemudprpoBaHIe KOCMIYECKHX M300paKCHHH;

. OCHOBBI KapTorpaduu.

IIpocpammupie mpebOBAHUS K YMEHUAM U HABLIKAM (pesynomamel  NPaKMU4ecKoU

n0020MO06KY):

® CaMOCTOATEIBHO pCIIATH IMOCTaBJICHHYIO 3a1ady, aHAJIU3UpYyI H n0116npa51

MaTepHaIbl U CPEACTBA JUIA et PCIICHNA,

. CO37IaBATb W PACCUMTHIBATH NONETHBIH TUTAH /Ul OECITMIOTHOTO JICTATEIBHOTO
arnmapara;
. 00pabaTbiBaTh adpOCHEMKY H TIOTy4aTh TOHUHBIC OpTOQOTOIIAHbI |

aBTOMATHU3UPOBaHHBIC TpéXMepHHe MOJEJIN MECTHOCTH;

. MoienupoBaTh 3D-00BEKTH;

. 3aIIMIIATh COOCTBECHHBIE IIPOEKTHI,

. BBITIONHATE OLM(POBKY;

. BBITIOJIHATH IPOCTPaHCTBEHHBIN aHaNN3;

® C03/1aBaTh KapThl,

¥ co3/1aBaTh IpocTeiiuye reorpaguuecKue KapThl PasiuIHOTO COACPIKAHMA,

) MOJIETTMPOBATE Te0rpapuIeCKHe OOBCKTHI M ABICHMA,

. IIPUBOUTE TIPUMEPEI NIPAKTHIECKOTO MCTIONB30BAHMA reorpad)MueCKUX 3HAHUH B

pa3sInIHBIX 001acTaX AeATEIIbHOCTH.

1.3. CucreMa OLIEHKH J[JOCTHIKCHHsA IUIaHMPYCMBIX PpE3YJIbTaTOB OCBOCHHA OCHOBHOH

00pa3oBaTeNbHOM IPOrpaMMBbl OCHOBHOTO o01rero 00pasoBaHus
Bubl KOHTPOJIA:
- IPOMEXYTOUHBIH KOHTPOIIb, IPOBOAUMBIH BO BPEML 3aHATHH,
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- UTOTOBBII KOHTPOIE, IIPOBOAMMBII IIOCIIE 3aBEPIIEHHS BCCH y4eOHOH IPOrpaMMBL.

dopMbI IPOBEPKH PE3YILTATOB:

- HaGroneHye 3a 06yUyaroMuUMuCs B Iporiecce paboTe;

- UTPHI;

- HHIMBHyadbHBIE ¥ KOJUIEKTHBHEIC TBOPIECKUE PAOOTEI;
- 6ecenpl ¢ 00YJAIOIIMMHCA ¥ X POAUTCILIMH.

®opMEI TTOIBEACHUS HTOIOB:

- BHINOJIHEHHE TIPAKTHYECKUX padoT;

- TECTHI;

- aHKETBHI;

- 3alIUTa IIPpOCKTAa.

Hroropas arrecranus o6yqa}omnxc;1 npoBOAUTCS IIO pe3ynpTaraM IIOATOTOBKM U 3alIUThI

IPOEKTA.

HJ'IH OILIEHUBAHWs JOCATCIIBHOCTH O6}"—I&IOH.II/IXCH HUCIIONB3YIOTCSA HMHCTPYMCHTEI caMo- H

B3aUMOOIICHKH.

2.2. TIpumepHbIe TIPOrpaMMBl yIeOHBIX [IPEAMETOB, KYPCOB (YTII, roe xak mpuMep IPOIHCAHO

«Keiic 1 — 10 uacoBy», mocle KpaTKoe ONKCAHHE, YTO 3TO 33 KCHC, ONHMCAHHE IM0YacoBOC

BEIHOCHIM YK€ B CaM KEHC).

HpI/IMepHOG yqe6HO-TCMaTHq€CKOG INIaHAPOBAHUC!

MUD»).

Ne | Pazgen nporpaMMBI yaeOHOTO Kypca KoanuecTtBO
/1 4acoB
1 3uakoMcTRO. TexHHKa Oe30IacHOCTH. BBOOHOE 3aHSATHE («Memnss | 2
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Beemeunie B reorH(GOpPMAIMOHHBIE — TEXHOJIOIMH. Keiic 1:
«CoBpemMenHbIe KapThl, niaH Kak onucathb 3eMII0?».

Keiic 3HAKOMUT OOyYarOMKUXCA ¢ PA3SHOBMAHOCTAMH JaHHBIX. Pemas
3amauy Keiica, 00yJAIOMIMECs IPOXOAT CITE/yFOMME TeMATHKH: KapTEl
M OCHOBBI MX (POPMHpPOBaHHMS; H3YYCHHE YCIOBHBIX 3HAKOB H
PUHIKMIOB WX OTOOpaXeHHs Ha KapTe; CHCTCMEI KOOPIMHAT H
POCKIE KapT, MX OCHOBHBIC XapaKTEPUCTHKH H BOSMOXHOCTH
IpUMeHeHHs; Macmra0 W Ap. BCTIOMOTATeNBHBIC HHCTPYMCEHTEI
(GopMHpOBaHHKs KapTEL

Keiic 2: «nobansHoe mosuupornposanue “Halau cebs Ha 3eMHOM
mape’».

HecMOTpsi Ha TO, YTO HAaBHTaTOpBl M CIIOPTHBHBIC TPEKEphI CTAIH
HEOTHEMJIEMOM YacThI0 HAIIel JKM3HH, Majlo KTO 3HAET IPHUHIHMII MX
paboTsr. [Ipoias keiic, 00ydarommecs y3HaKOT PO TJIOHACC/GPS
—  mpuHOMTEL  paGoTEI, WCTOPHIO, ~ COBPEMCHHBIC — CHCTEMEL
npuMeHeHue. IIpMMeHEHHE IJIOTTEPOB. Busyamuzalys TEKCTOBBIX
nauHbIX Ha KapTe. Co3fanne KapThl HHTEHCHBHOCTH.

dotorpadun 1 MaHOPaMBL.

Pasmen, [MOCBANIEHHBI HCTOpUM M TIPUHIMNAM  CO3AAHMA
dororpaduu. OOyyaromuecs MO3HAKOMATCA € TEXHHUKOHN CO3JaHHUA
dortorpadmn, MOIHAKOMATCS € BO3MOKHOCTAMH IPUMEHEHHS
dororpaduu Kak CpeaCTBa CO3MAHHA 4ero-nuoo.

OcHoBHl a3podoTochEMKH. [IpumeneHue OeCITUTOTHBIX aBUAIMOHHBIX
cuctem B aspodorochémke. Keitc 3.1: «Jlns gero Ha caMoM JE€IC
HyeH OeCTIHIOTHBIH neTaTenbHEIH annapar?y.

OGBEMHBIH KeiC, KOTOPEIH MO3BOIUT 00yYaIOIMMCS OCBOUTD TIOJHYIO
TEXHOJIOTNYCCKYIO OCIIO4KY, HCIIOJIE3YEMYTO KOMMep‘IeCKHMI/I
KOMITAHHAMH. Y CTPOMCTBO ¥ IMPUHIAIEL QYHKITMOHMPOBAHMA BIUIA,
OCHOBHI (hOTO- U BHICOCHEMKH Y NPHHIUIIOB MEPEAain uH(pOpMaIMH
¢ BILJIA, o6pabotka sauHsX ¢ BIIIA.

29

Keiic 3.2: «/I3MeHEHHUE CPEIbl BOKPYT IIKOJIBIY.

[ponomkenne keiica 3.1 OGyuaromuecsi, HMes B CBOEM
PACIOPSDKEHUH  JIEKTPOHHY0 3D-MOZCIE  IIKOJIEL, IIPOI0JLKAIOT
BHOCHTL M3MCHEHHS B IPOJYKT C LENbi0 0JaroycrpoicTsa patioHa.
OGyuarorpecs MPOAOIDKAIT COBEPINCHCTBOBATE cBoM HaBeIK 3D-
MOZEINPOBaHH, 3aBepiiias IPOCKT.

10

TTogroToBKa 3alIUTEI IIpOCKTA.

3aiuTa IpOeKTOB.

3aTIounTeIpHOE 3aHsTHE. 11oaBeIeHE NTOTOB paboTEI.
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2.2.1. O0ume MoNI0XKEHUS

Iporpamma  «['cOMH(OPMAIMOHHBEIE ~ TEXHONIOTHM»,  ABIAACH HEOOXOIUMBIM
KOMITOHEHTOM 00IIero oOpa3oBaHMs BCEX OOYYarOUIMXCsA, MPENOCTABISET MM BOSMOXHOCTE
IIPUMEHSTH Ha IPAKTUKE 3HAHHUSA OCHOB HayK. lIporpamma sBIACTCA (haxTUIECKH eIUHCTBEHHBIM
IIKONBHEIM Y4eOHBIM KypcOM, OTPAKAIOIMM B CBOEM  CONCPKAHMH obuye MPUHILMILL
npeoOpasyromiell JesTeNbHOCTH 4eNOBeKa ¥ BCE aCICKTEI MaTepHalbHOX KyJIsTypsl. Kypc
HaIpaBJieH Ha OBIaJCHNE 00YyYarOMMICS HABbIKAMH KOHKPETHOH TIPeIMETHO-IIPe0Opasyromer
JIEATENHHOCTH, CO3JaHME HOBBIX IIEHHOCTEH, YTO, HECOMHCHHO, COOTBETCTBYCT HOTPEOHOCTAM
pasBuTHs obmecTBa. B pamxax «TeXHOIOrHM» IPOUCXONHUT 3HAKOMCTEO € MUPOM npodeccuii u
OpHeHTaIUs 00y4aroIMXcsa Ha paboTy B PasIYHBIX ctepax OOLIECTBEHHOTO MPOHU3BOMICTBA.
TeM caMbIM OOECIICUMBAETCS IPEEMCTBEHHOCTh Ilepexona OOyJaromuxcs OT obmrero K

pohecCHOHATBHOMY 00Pa30BaHUIO U TPYOBOH IEATEIBHOCTH.

IIporpamma npeamera «TexHOTOrHA» obecreurnBaeT (OpPMUpOBaHHE y 00ydJaromMXCs
TeXHOJIOrMYECKOT0 MbIIIeHus. CXxeMa TEXHOJIOTHYeCKOro MBIIIICHUA (moTpeOHOCTL — LEeNb —
Ccroco6 — pe3yNbTaT) I03BOJIAET Hanbosiee OPraHWYHO PeIIaTh 3aladH YCTaHOBJIEHHUA CBA3EH
MeXIy 00pa3oBaTeNBHBIM M XKH3HCHHBIM MPOCTPAHCTBOM, 00pa3oBaTeIbHBEIME PE3yIbTaTaMy,
IONYYEHHBIMA TIPY M3YYECHHH PA3IMYHBIX MPEIMETHBIX obnacTeil, a TaKkKe COOCTBEHHBIMU
00pa3oBaTeNbHBIMA  pe3ysibTaTaMu  (3HAHWAMH, YMCHHAMH, VHHBEpCAIBHbIMY  yUEOHBIMH
NeHCTBHAMM W T. 1.) H JKW3HEHHBIMM 3amadamu. Kpome Toro, cxema TEXHOJOTUIECKOT0
MEIIITeHHsS II03BONAET BBOIMTH B 0Opa30BaTeNBHBIM IPOLECC CUTYallWH, HAOUME OIBIT
TIPUHATHS TPArMaTHYHBIX PEIICHHH HA OCHOBC cOOCTBEHHBIX 00pa30BaTENbHBIX PE3yNbTATOB,
HAUMHAS OT peLIEHHs OBITOBBIX BOIPOCOB M 3aKaHYMBAs PCEHICHMEM O HaIpaBICHUIX
TPOJOIKEH s 00Pa30BaHMsA, TTOCTPOCHHEM KapPhEPHBIX M KU3HEHHEIX 1aHoB. TakuM oOpasom,
nporpamma «['eomHpOpMATHKa»  IO3BOJIACT chopmupoBaTh y O0OydYaroIuMXca pecype
MPaKTHYECKUX YMEHWH W OIIBITA, HEOGXOMMMBIX U pasyMHOH OpraHMsalliy COOCTBEHHOH
JKU3HW, CO3MaéT YCIOBHS A pasBUTHA HHUIMATHBHOCTH, H306peTaTeNnsHOCTH, THOKOCTH

MBIIJICHHU L.

VqeGHO-BOCITUTATENBHBI TpOIecC HampasleH Ha (OpPMHMPOBaHME M PasBUTHC
PasIMYHBIX CTOPOH 00yYaromuXcs, CBA3aHHBIX C peanusanuei kak HX COOCTBEHHBIX HHTEPECOB,
TaKk ¥ MHTEPECOB OKPYKAIOIIET0 MHpa. Ilpu 3TOM T'HOKOCTH TPOTPaMMEI MO3BOJIIET BOBJICHDL

00yJaromuxcs ¢ pa3iIuIHbIMU CII0COGHOCTSIMY. BOMBIIOH 06BEM TPOSKTHBIX paboT IO3BOIAET
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Y4ECTb UHTEPECHI H 0CO0OEHHOCTH JIMYHOCTH Ka)KI0TrO o6yqa}omeroc;1. 3aggaTHs OCHOBAHBI Ha
HI/I‘IHOCTHO-OpI/ICHTI/IpOBaHHLIX TCXHOJIOTHUAX O6y‘-ICHI/IH, a TaKXe CHCTEMHO-ACATCIHFHOCTHOM

MeToae 00ydJeHus.

JlaHHas OpoOrpaMMa MpEANONaraeT BapUATUBHEIA MOIXOX, Tak Kak B 3aBUCAMOCTH OT
06y9aronierocs Mo3BOJIAET YBEIHIUTE IIM YMCHBIIHTE 00BEM TOW MIIM WHOW TEMBI, B TOM YHCIIC

U CIIOKHOCTB, a TAaKXKE IMOPAA0K TIIPOBENCHUA 3aHATHUH.

2.2.2. OcHOBHOE cojiepkaHue yueOHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O o0mero o6pa3oBaHus

Ha npoTsikeHHM Kypca NpOrpaMMbl OOydYaromuecs TMO3HAKOMATCA ¢ PasiuHBIMHU
reoHH()OPMAIMOHHBIMU CHCTEMAMH, Y3HAIOT, B KaKHX 06JIacTAX IPUMEHseTCs FeoMH(pOpMaTHKa,
KAKHMe 3a]ady MOYKET pelllaTh, a TAKKe CMOTYT CaMH IPHMEHATh ¢C B CBOEM MOBCEAHEBHOM
xusun. OOydaromuecss Ga3oBO YCBOAT NPHHIIMI TO3MIMOHNPOBAHMA C IOMOIIRIO T'HCC.
V3HAIOT, KaK MOXXHO OpTaHW30BaTh COOp CIyTHMKOBBIX JaHHBIX, KaK OHHM NIPECTABILIOTCA B
TEKCTOBOM BHJIE M KaK MX MOXHO BU3yalIH3HpOBaTh. B paMKax NporpamMMel BLIOEPYT MPOEKTHOES
HaIpaBlIcHUE, HAY4aTCs CTABUTh 3aladH, HCCIIEN0BATh npo6leMaTHKy, IAHUPOBATh BEIECHUE

TIPOEKTa M TPAMOTHO PACNPEACIATE POJIM BHYTPH KOMAH/BL.

OGyyaronecs CMOTyT IIO3HAKOMHTBCS C JCTOpHEH TPUMEHEHHs OCCIMIOTHBIX
JIeTaTeNbHEIX aIIapaToB. Y3HAIOT O COBPEMEHHBIX OCCIMIOTHAKAX, CMOTYT PCIIUTE pa3Iu4HEIe
3a/[a9M C UX TOMOIIBI0. Y3HAIOT TAaKKe B 00 OCHOBHOM YCTPONCTBE COBPEMEHHBIX OCCIIMIOTHBIX
cucreM. O6yJaronuecs: y3HAIOT, Kak CO3JacTcs HonéTHOe 3amaHue i OecrmwIoTHHKOB. Kak
TIPOM3BOIMTCS 3aIlyCK W JalbHEHIIas cpémka ¢ momompro BAC. A TakKe IOy4aT TaKue

pe3yTIbTaThl CHEMKH, Kak OPTO(OTOILIAH H TPEXMEPHEIC MOJICIIH.

OGyuaromiecs ~ yroyOsrtcs B TEXHOJOTHIO 06pabOTKH  TEOJ@HHBIX  IYTEM
aBTOMATH3MPOBAHHOTO MOJEIMPOBAHHS OOBEKTOB MECTHOCTH. CaMOCTOSTEIBHO CMOTYT

BBITIOJIHUTE CHEMKY MECTHOCTH I10 IOJIETHOMY 3aJaHHIO. CozmanyT 3D-momenu.

OO6y4aromiiecss 03HAKOMSITCS ¢ Pa3ITUIHBIMU yCTpOHCTBaMY IPOTOTUIUPOBAHMSA. Y3HAIOT
o6le NPHHIMIET PabOTEl YCTPOHCTB, Cepsl MX TMPUMCHCHHA M NPOAYKTRI JEATETIFHOCTH
HaHHBIX ycTpoicTB. OOyudarommecst HaydaTCs TOTOBHUTDH 3D-mozeny A TedaTH ¢ TTOMOILBIO
9KCIIOpTa MaHHBEIX. JIOMONHAT MOJENH IO NaHHEIM a’poOTOCHEMKH € TIOMOLIBIO PYYHOTO

MOJICIINPOBaHU. HpI/IMCHﬂT YCTpOﬁCTBa JJIA HpOTOTHHHpOBaHI/IH JUISA TIeYaTH 3adaHisd.
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OGyuarormuecs: U3y4aT OCHOBBI B TIOJTOTOBKE IPE3CHTAIHM. Cospmanmyt e€. IlonroToBsaTcs

K IIpeacCTaBJICHUIO pcain30BaHHOI'O IIPpOTOTHIIA. HpellCTaBHT €ro, 3amunias IMpoeKT.

3.1. IIpuMepHBIi y4eGHBI [U1aH OCHOBHOTO 00IIEro 00pasoBaHus

3.1.1. IlpuMepHBIA KaJeHIapHBIH yaeOHbIH rpaduK Ha 2019/2020 y4eOHBI TOA

Ilepnon 00yueHns1 — CEHTAOPb-Mail.

KosaunuecTBo yueGHbIX Hegeab — 34.

KoauuecTBo 4acoB — 68.

PesxuM npoBedeHUs 3aHATHIA: 2 pasa B HEZICIIO.

[IpasgHWYHBIE W BBIXOAHBIE JHM (IO MPOM3BOJCTBEHHOMY KAJICHAAPIO IIPH IIECTH/IHEBHOM

paboueii HezeneE):

KaHuKyIIsIpHBIA IEPHOLI:

Ne | Mecsn dopma Kon- Tema 3ansTHA dopma KOHTPOJIA
/1 3aHATUA | BO
4acoB

1 Cenrsops | JU/IIP 2 3HaKOMCTBO. Texuuka | becena
0€e30I1aCHOCTH. BeogHoe
zagsaTre (MeHsas Mup).

2 Ceursiops | JUTIP 2 Heo6xomumocTs KapTel B | becena
coppemenHOM MHupe. Cdepsl
NPUMEHEHHS, IEPCICKTHUBEI
UCIIOJB30BaHUs KapT.

5 Centsi6pp | JUIIP 2 Bekropuble ~ fgaHHBRIE — Ha | becena
KapTax. 3HAaKOMCTBO C BeO-
MUC. Ilser xak arpuOyT
KapThl. 3HAKOMCTBO c
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KapTorpadMuecKUMK OHIIaHH-
CEepBUCaMH.

4 Cenrsiops | JUITP Ceer u uBeT. Ponp 1sera Ha | becena
kapre. Kak 3acTaBUTh LBET
paboTaTh Ha ce0s?
5 OxT1a6pb JI/TIP Cosmanve u IyOmukanus | JleMoHCTpalus
COOCTBEHHOM! KapTHl. peleHus Kenca
6 OxTs10pb JUTIP CucTeMsl rnobansHOTO | becena
MIO3UIIOHUPOBAHM.
1 OxTs6pB JI/ITP IIpuMeHeHue CIyTHHKOB st | JleMOHCTpamis
[IO3UIIMOHUPOBAHUS. peleHus Kenca
8 OxTs0pb JUTIP Hcropus ¢ororpacduu. | becena
dororpagus Kak  crocod
H3y4eHUs OKPYKaIOILIETO
MHpa.
o Hos6pe JU/TIP XapakTepUCTHKH Becena
¢oroamnmaparos. Ilorydenne
Ka4eCTBEHHOI0 (OTOCHUMKA.
10 | Hos6pn JUTIP Cospnanne cheprueckux | becena
maHopam. OcHOBHEIE
TIOHATHS. Heobxomgumoe
000pyIOBAHHE. Texuuka
CHEMKH chepuuecKnx
MaHopaM Pa3IUIHOM
anmaparypou.
11 | Hos6ps JUTIP Coznanue cepuueckux | TecTupoBaHue
MMaHOpPaM. CuiuBka
MONydYeHHbIX  (oTorpaduil.
Koppekuns U peTyib
IAHOPaM.
12 | dexabpn JUTIP ®dororpammerpust  #  ee | becena

BIMAHHE Ha COBPCMCHHBIM
MHD.
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13

Jexabpb

JUIIP

ClieHapiu CHEMKH OOBEKTOB
IS MIOCIIETYIOMIETO
HOCTPOEHUS UX B
TPEXMEPHOM BHJE.

Becena

14

Jlexabpp

JUTIP

[IprHIMI IIOCTPOEHHUS
TPEXMEPHOTO  M300paKCHUS
Ha KommeioTepe. Pabora B
¢ortorpammerpuaeckom 10 -
Agisoft ~ Metashape  win
aHAJIOTUIHOM. O6paboTtka
OTCHSTOTO Marepuaa.

Becena

15

Jexabpp

JUITP

becniioTHHK B
reonH(OpMaTHKE.
VcrpoiicTBO M IIPUMEHCHUE
IpOHA.

becena

16

SAnBaps

JUTIP

Texuudeckue OCOOEHHOCTH
BITJIA.

Becena

17

SnBaps-
®despanb

JUTIP

IMunotuposanue bIIJIA.

Tectuposanue

18

DeBpank

JUTIP

Hcnone3oBaHue
OeCHWIOTHHKA JUII CHEMKH
MECTHOCTH.

JlemoHCTpauus
pemeHus Kenca

19

Mapt

JUTIP

BoszHukaromue IpoGIIEMBL
IpA CO3JaHUH 3D-Moenen.
CriocoObl  pelaKTHPOBaHUs
TpeXMEPHBIX MOJIENIEH.

Becena

20

Mapt

JI/TIP

Texaomorunu
HpOTOTI/IHI/IpOBaHHH.
VYcrpoiicTBa I BOCCO3/1aHHs
TPEXMEPHBIX MOJIEJIEN.
Pabota ¢ 3D-ipuHTEPOM.

Becena

21

Mapt

JUTIP

dusmueckue W XHUMHUYECKHC
cBoiicTBa IuiacTuka miIsg 3D-
IIPUHTEPA. Ileuats

Tectuposanue
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TpEXMEpHOM MOJETH IIKOJIBL.

[lomBencHHE UTOTOB PabOTBHL.
I[InaHe! 10 JOpaboOTKe.

22 | Mapt JI/TTIP PaGora B 110 mma pyusoro | becena
TPEXMEPHOT0
MOJICTUPOBaHMI — ScetchUP
WM aHaJIOTHYHOM.
23 | Anpenb JI/TIP OKCIIOPTUPOBAHUE becena
TPEXMEPHBIX (aiinos.
IIpoexTupoBaHUE
cOOCTBEHHOH CICHBL
24 | Anpenb JUTIP Ilewars Momenu Ha 3D-|becena
IPUHTEDE. Odopmenne
TPEXMEpHO#  BEIIECTBEHHOM
MO/IEJIH.
25 | Mai IIP IToaroToBKa 3QIIUTEI
MPOEKTAa.
26 | Mai 1P 3amuTa IPOCKTOB. JleMoHCTpaus
pEIICHNS KEUCOB
27 |Man JUTIP 3aKIIOYHTEIFHOE  3aHATHE.

3.2. CucteMa yCJIOBHH peann3alui OCHOBHOI# 00111€00pa30BaTENbHOM IPOrPaMMbI

3.2.1. Onucanue KaJpOBBIX

OCHOBHOTO 00111ero 00pa3oBaHus (OIHUCAHHE KOMIICTCHITHH HAaCTAaBHHUKA)

YCTIOBUH peau3alii OCHOBHOM 00pa30BaTeIbHON MPOrPaMMbI
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HacraBruk IIporpaMMbl ((reoI/IH(l)OpMaTI/IKa» pa60TaeT Ha CTBIKE CaMBIX aKTyaJlbHBIX 3HAHUH 110
HalIpaBJICHUIO TreoIpOCTPAaHCTBCHHBIX TeXHOHOTHﬁ, a TaKXe TeHEpUPYET HOBLIC nmoaxonel #
pelIeHuA, BOIUIOIAA NX B pcalbHbIe IIPOCKTHI. HactaBHuK sBjsieTCsI TpPaMOTHBIM CrienuaaIucToOM
B o0jacTu FGOI/IH(I)OpMaHI/IOHHI:IX CHCTEM, CIIEOHUT 3a HOBOCTAMH cBoet OoTpaciu, U3y4acT HOBBIC
TEXHOJIOTHUH. O6JIaI[aCT HaBbIKaMH HpOeKTHOﬁ OEeATECIbHOCTH, BHEAPAA et IIPUHIIUIIEL B IIPOLECC

00yueHHS.

HacTaBHUK B PABHOW CTENeHH O0NAJaeT KaK CHCTEMHOCTBIO MBUIUICHHA, TaK M IyXOM
TBOpYECTBa; MOOHIEH, yMeeT paboTarh B KOMaHIE, KPUTHICCKH MBICIHT, aHAJIM3UPOBATh H
06061aTh OIBIT, TeHEPUPOBATH HOBOE, YMEET CTaBUTh 3a]a4H U PCIIATh KX, a TAKKe paboTaTh B
YCIIOBUAX HEONPENEeIEHHOCTH U B paMKaX IpOeKTHOH mapagurmel. [loMuMO 3TOro, HaCTaBHUK

00J1aaeT megarorn4eckoi Xxapu3Mon.
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4. ConepixkaHue Kypca
OcHoBHbIE pa3/eibl IPOrpaMmbl y4eGHOro Kypca

1) BBenenne B 0OCHOBBI reOHHq)OpMaIIHOHHBIX CHCTEM M NPOCTPAHCTBCHHBIX JaHHBIX.

O6yqafoumec;1 IMO3HAKOMATCA C  pasjIM4HBIMH  COBPEMCEHHBIMH I‘COI/IH(l)OpMaHI/IOHHBIMH
CUCTCMaMH. VSHaI-OT, B KaKHX 00JacTsIx MIPUMCHACTC:I TeOHHq)OpMaTHKa, KakKue 3agadil MOXCT

pelIaTh, a Takke Kak 00yJaroluecs MOTYT CaMi IIPHMEHSTH €€ B CBOEH IIOBCEHEBHOM KU3HH.
2) Ypoxk padorsl c [JIOHACC.

O6yuaronuecs 6a30B0 YCBOST NMPHMHIMII O3UNHOHKPOBaHKA ¢ momompio [HCC. V3HatoT, Kak
MOKHO OpPraHu30BaTh cOOp CIIyTHHKOBBIX NAHHBIX, KAK OHU IPEICTABIIAIOTCA B TCKCTOBOM BHIE

U KaK UX MO>KHO BU3YaJIH3UPOBATh.
3) BuIGop MPOEKTHOTO HANPaBJIEHUs H paclpenejeHue pojei.

Bribop mnpoekTHoro HampasneHus. [locraHoBKa 3ajaud. VccnemoBaHume MPOOIEMAaTHKH.

[InanupoBanue npoekTa. Pacrpenenenue posien.
4) YcrpoiicTBO U IpUMeHeHHe 0eCIIMI0THHKOB.

O6yuaromuecs MO3HAKOMSATCs ¢ ucropued npuMenenns BAC. Y3HatoT o coBpemeHHbIX BAC,
KaKWe 3afadd MOXHO pellaTh C HMX [OMOLIBI0. Y3HAIOT TAaKXKe OCHOBHOE YCTPOHCTBO

coBpeMeHHBIX BAC.
5) OcHoBBI CbEMKH C OeCIIMIOTHHKOB.

O6yuaromiyecs y3HAKT, Kak co3faéres monétaoe 3ananue it BAC, Kak npousBoguTCs 3aIlyCK
U JaibHelmas cheMKa ¢ nmomoinsio BAC. A Taioke Kakue pe3ylbTaThl MOXKHO MOTYYHTh U KaK

3TO cAenaTh (moaydenue opTohoToINIaHa H TPEXMEPHOH MOJEIH).
6) YruiyonénHoe n3ydeHne TeXHOJIOTHA 00paboTKU re0JaHHBIX.
ABTOMATH3HPOBAHHOE MOJICITHPOBaHNE OOBEKTOB MECTHOCTH € TIoMomibio Agisoft PhotoScan.
7) Coop reogaHHBIX.
AspooTOCHEMK, BHIIIOJIHEHHE CHEMKH MECTHOCTH I10 IIOJIETHOMY 3a[aHHUIO.
8) OGpaboTka M aHAJIM3 re0JaHHBIX.

Coznanue 3D-monmenett.
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9) HM3yueHue ycTpoicTBA I MPOTOTUNHPOBAHMA.

O3HaKOMJIEHHE C YCTPOHCTBAMH NPOTOTHIMPOBAHWS, NPETOCTABIECHHBIMA O0yYarOIIIMCS.
OOyuaronuecs y3HaroT 00Iie IPUHIAIE PaOOTHl YCTPOHCTB, & TAKXKE KOTJla OHM NPUMEHIIOTCH

M YTO C UX ITOMOIIIBIO MOKHO ITOJIYyYHTh.
10) ITogroroBKa JAHHBIX JJIfl yCTPOMCTBA MPOTOTUNHPOBAHMSA.
[MonroroBka 3D-Mozemnel, SKCIIOPT AaHHBIX, IIOJrOTOBKA 3aJaHUH 110 TIEYATH.
11) IporoTunupoBaHue.
TIpuMeHeHHE YCTPOUCTB MPOTOTHIHPoBaHus (3D-npuHTep).
12) ITocTpoeHne NpoCcTPAHCTBEHHBIX CIIEH.

,Z[OHOJIHCHI/IC MOJICJICﬁ 110 JaHHBIM aBPO(i)OTOC’BéMKI/I C IMOMOIILI PYYHOI'0O MONCIHPOBAHMA KU

IOArOTOBKA K II€YaTH Ha YCTPOUCTBAX MPOTOTHITHPOBAHUS.
13) IoaroToBKa NMpe3eHTAIMIA.

HBy‘-ICHHe OCHOB B TIIOATOTOBKEC MPE3CHTALNH. Cosnanne IIpE€3CHTAlNH. IlogroToBKa K

IIpEJICTABICHUIO PEAIM30BaHHOTO IIPOTOTHIIA.
14) 3amuTa NPOEKTOB.

Hpe]lCTaBJ'ICHI/Ie pean30BaHHOT0 IIPOTOTHIIA.
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4.1. TemaTn4ueckoe MJIaHUPOBAHHUE

| dotorpaduii. Koppekuus i peTyllb IaHopaM.
5 | OcHoBEI a3podoTochémku. IpuMenenne BAC
(6ecnMIOTHHIX ABHAIMOHHBIX CHCTEM) B
- aspodorocnhémre (Keiic 3.1: «/los1 yero Ha camMoM jeJe
| HysKeH OecnMIOTHRIH JleTaTeJbHBIH annapar?»).

5.1. (DOTorpaMMepr{ I/I eé BJ'II/IiIHI/Ie Ha COBpCMCHHBII/I MHp
S CueHapHH CHEMKH OGT:GKTOB ST TIOCIIC Y HOLIETO
HOCTpOCHHH HX B TPEXMEPHOM BHIE.

Bcero
Ne H/I‘I ~ Paspenst mporpamMmel y4eOHOTo Kypca | "WacoB
1] 3HaKOMCTBO. Texnuka 6Ge30MaCHOCTH. BBoHOE 3aHATHE :_' 2
- («Mensist an»)
2 BBenenue B reonml)opMaImOHHble texHosgornu. Keiic 1:
- «CoBpemeHnbIe KapThl, HIH Kak onucarh 3emir0?».
2.1. | Heob6XomuMOCTE KapThl B COBpeMeHHOM Mupe. Chephl 2
IPHMCHEHHS], IEPCTIEKTHBEI ACTIONB30BAHHS KapT.
2.2. | BekTopHEIE JaHHBIE Ha KapTax 3naxomcTBo ¢ Be6-THC. 2
| et kak arpubyT KapThl. 3HAKOMCTBO C
| xaprorpauyeCKAMH OHJIaiH-CEepBHCAMH. =
2.3. | Ceer u uer. Pos nBeta Ha Kapre. Kak 3aCTABUTD LIBET 1
pa60TaTI> Ha cebs?
24. | Cosnanue u nyGHHKaum COBCTBEHHOM KapTBI 2
3 Keiic 2: «[106anHoe no:muuormpmsaxme “Haiizm ce0st | 4
| Ha 3¢eMHOM LIape’». '
3.1 ‘ CucTeMsl rI00aIbHOT0 IO3ULIHOHUPOBAHUS. 2
3.2. ‘ [IprMeHeHNe CILyTHUKOB IS l'IO3I/IHI/IOHHp0BaHI/I${ 2
4 (DOTorpaqmn " naﬂopaMm.
I/ICTOpI/UI QJOTorpacpym dDOTorpa(me KaK croco6 H3yqun;1 1
4. | OKpY>KFOIIEro MHUPA.
XapaKTepPICTPIKH (bOToanHapaTOB HonyquHe 2
4,  KaueCTBEHHOTO (OTOCHHMKA.
43, CosnaHHe ccbepnqecmx naHopaM ' OCHOBHbIE TTOHATHSA. 2
- Heo6xoaumoe o6opynoBanue. TexHHKa ChbEMKH
| chepuUECKHX TIAHOPAaM Pa3IHIHOK anmapaTypoit (kaMepsl
. cMapT¢oHOB 63 ITaTHBOB, IU(pPOBEIE (hOTOAIMITAPATEI CO
| IUTaTHBAMH U T. 1L.). e
44. | Cozpnanme cqoepnqecmx naHopaM  CrmBka nonyquHHx 4
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HpHHan HOCTpoeHmI TpeXMepHoro I/I306pa)KCHI/I5{ Ha ‘ 4
. koMmmbroTepe. PaGora B hoTOrpaMMeTpHIECKOM I10 —
- Agisoft PhotoScan win aganoraarom. O6paboTka
53 TCHHTOFO MaTepHaHa R S5 S remm——
. becunmoTHUK B reOHHd;)opMaTHKe YCTpOHCTBo u ‘: 2
54. | IpUMEHEHHE JpOHa. ’
55. | TexHUUECKUE 00666HHOCTI/I BHJ'IA e 2 ‘
56, Tlunotnposanue BILIA. 3 B 6 S TN
VlcIIons30BaHue GECIHIOTHIKA IUI}I CHEMKH MECTHOCTH. i
Bo3HuKaromue npobaemsl Ipu co3fanuu 3D-mozenei. ' 3

| Crioco0bI PC/IaKTHPOBAHUS TPEXMEPHEIX MozIeneH.

TeXHOIOTHHA MIPOTOTUIIMPOBAHHUA. VCTpOHCTBa me ; 2
BOCCO3/1aHMs TPEXMEPHBIX MOJEIIEH. Pa6ora ¢ 3D- :
59 | HIPHHTEPOM.

DUBHTCCKHE H XAMIIECKHE CBOMCTBA TUTACTHKA 1 3D-
5.10. | TIPMATEDA. [Tegats Tp€XM€pHOI/I MOJIENH IITKOJBL.

6 Keiic 3. 2 «I/IsMeHelme Cpe/bl BOKpyT mlconbl».
6.1. | Pa6ora B 1O s pquoro TpeXMepHoro MOHSHHpOBaHI/IH ; 1
| — SketchUp rmm aHaoramom. AT
6.2. | SKcnopmpOBaHHe TPEXMEPHBIX (baI/IJ'IOB HpoeKTnpOBaHHe | i
| cOOCTBEHHOI CIICHBI. e A
. Teuars MozenH Ha 3D-1‘IpHHTepe O(bOpMJIeHI/Ie
e | TpEXMEpHOM BeIeCTBeHHOM MomeM™.
7 | ToproroBka 3auIuTEl IPOEKTA. e
3 | 3ammampoexros. LR e e
| 3aKIIFOUHMTENEHOE samstHe. LlofBeIeHnE HTOrOB pa60TBI '; 2
9 . ITnans! mo JopaboTKe. |
TKeMCbl, onp,am,ue | Kparkoe comeprarime

Keiic 1. CoBpemeHHble Kelic 3HaKOMUT 0BY4aIOLMXCA C PA3HOBMAHOCTAMM AAHHbIX. Pelan
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KapTbl, uav Kak onucatb 3afayvy Kelca, obyyatoLmecs NPOXoaaT CAedytolmMe TeMaTUKK: KapTbl U
3emnto? OCHOBbI X GOPMMPOBAHNSA; U3YYEHME YCAOBHbIX 3HAKOB U MPUHLMMOB UX
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2.5.

i .3D:c;6“o”pVyp.déaHMe (3b;anHTéb)

. Hoyt6yK c npeaycTaHOBAEHHOM
. onepauyoHHOM cMcTEMOM, OUCHBIM
nporpammHbIM obecneyeHnem

. VIHTEpaKTUBHbIA KOMMAEKC

e

HoyTbyk:
. He Huxe Intel Pentium N (unn Intel
Celeron N), He HMxe 1600 My,
| 1920x1080, 4Gb RAM, 128Gb SSD;
NpPOM3BOAMTE/IbHOCTL MpoLieccopa: He
meHee 2000 eauHuu,
o AN NPOCMOTpa U peaaKkTMpoBaHua
| TEKCTOBbIX AOKYMEHTOB, 3/IEKTPOHHbIX
Tabnuy, 1 NnpeseHTaumn
! pacnpocTtpaHéHHbIX bopmaros (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xlsx, .odp, .ppt,
PR, ERCE b
Ko/MuecTBo 04HOBPEMEHHBIX KacaHNil—
He meHee 20.

wT.

wrT. !

10

2 | YpoK TexHonorum

ApautueHoe obopypoeaHue

Mnactuk ans 3D-npuetepa

7 I'IO,qnﬂ 3.I'D'-M6;vu>,enhbbréanﬂ' v

i MUHMManbHblE:

| TMN npuHTepa: FDM;

| matepuan: PLA;

. pabouunit cTon: c nogorpesom;

pabouyan obnactb (XYZ): oT 180x180x180
MM;

CKOPOCTb NeyaTtn: He meHee 150 mm/cek;
| MMHMMaNbHan To/WMHa cnos: He Bonee
[ 15 MKM;

i dopmar daiinos (ocHoBHbIe): STL, OBJ;

| 3aKpbITLIN Kopryc: Haauume.

' TonlmHa NAacTUKOBON HATK: 1,75 mm;
matepuan: PLA;
| Bec KaTywkKu: He meHee 750 rp.

O6nauHbIN nHcTpymenT CAMNP/ACYTI,
oXBaTblBaloLWMiA Becb npotiecc paboTbl ¢
U34eMAMN — OT NPOEKTMPOBaHMA [0
W3roTOB/IEHUA.

wr. '

LT,

15

| [JononxHutensHoe obopynosaHue

i Wnem BUpTyanbHOV peanbHoCTH

| cTaHuMi

| Hoytéykc OC ana VR-waema

LtaTtme ana KpenaeHus 6a3osbIx

| Obuiee paspeleHve He meHee 2160x1200
| (1080x1200 a1A Kaxk4oro rnasa), yron '
. 0630pa He meHee 110;

Ha/nune KOHTpoNepos — 2 WT.;

| HannuMe BHELWHWX AaTYNKOB — 2 WT.;
pa3bém ANs NOAKAOHEHMA HaYLWHNKOB!
| Hanuuue;

|_BCTpOeHHan Kamepa: Hanuwdve.
| KomneK
L9

| KOMMN/EKT 13 ABYX WTaTMBOB.

' COBMECTMMOCTb CO LUIEMOM BUPTYabHOW
' peanbHoctk, n.2.3.1.

¢ KonunuecTtso agep npoLleccopa - He meHee

i 4

| TakTOBanA YacToTa NPOLECCOPaA - HE MeHee

| 2500 Mry,

| BuaeoKkapTa - He Huxe Nvidia GTX 1060, 6

| I'6 BuzeOnamaTh »
| O6bem onepaTMBHON NaMATU - He MeHee 8

wT.

| KOMMIEKT |
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28.

MHoronosib3oBaTeibcKas cMcTemMa
BUPTYanbHOM peanbHoOCTH ¢ 6-

i KOOPAMHATHLIM OTC/IEXKUBAHNEM
NOMI0XEHUA Nob30BaTeNeN

M. -
TpeboBaHusA K cucTeme BMPTYasibHOM Komna.

| BUPTya/IbHOM peanbHOCT MOA,
! ynpaeneHuem OC Android;

peanbHoCTH:
noaAepxKa MoBbuAbHbIX WEeMoB

noAfeprKa ynpas/stowmx KOHTPO1/1epoB

{ C BOSMOXHOCTbIO 6-KOOpAMHaTHOFO
: OTCNEeXXMBaHUA MOJIOXKEHNA B

NpPOCTPaHCTBE;

| TEXHONOTMA MONHOM KOMNeHcauum nara

| (anti-latency): nsobpaxeHne gOMKHO

| BbIBOAMTLCA A/l TOUEK, B KOTOPbIX

| OKa)XYTCA NIEBbIi 1 NpaBblif rasa

| MoNb30BaTeNA Yepes Bpems, KOTopoe

| OOJIKHO NPOWMTU C MOMEHTa Havyana

| onpefeneHna MecTonoioeHus rnas

| nonb3oBaTeNA 4O MOMEHTa OKOHYaHMA

¢ BblBOAA M306paxeHua.;

| nAowWaAab OTCAEKUBaHWA NoJb30BaTeIen

| uen.

— He meHee 16 KB. m; i
KO/IMYeCTBO Nnosib3oBaTeneil — He meHee 3

i TpeboBaHMA K cUCTEME OTC/IeKMBaHMA
| NONOMEHWA nonb3osaTeneil (TpekuHra):
© TUM CUCTEMbI OTC/IEKMBAHUA: B-

KOOpAWHaTHaA CUCTeEMaA OTCAEeXKUBaHUA,

| 06111 BEC OAHOTO YCTPOWUCTBA TPEKUHTa

— He 6onee 20T;

| TeXHONOTUA: ONTUKO-MHEPLIUANbHbINA

| TPEKWHT, aKTUBHbIE MapKepbl,

| pabortaiowme B MHdpaKpacHoM

! AManasoHe;

| yron 0630pa ONTUYECKOI CUCTEMbI — He
| meHee 230 rpagycos;

| BpEMA OTKANKA CMCTEMbI TPEKUHIE — He
. Bonee 2 mc;

| pasmelleHne CEHCOPOB: Ha 0bbeKTe

| OTC/EXMBaHUS;

| CEHCOopbI, UCNO/Ib3yemble AN17

OTC/IeXXnBaHUA W1emos BMpTya!]bHOﬁ
PeanbHOCTU N ANA OTC/IeEXXUBAHUA

| ABWKEHWIt pyK nosib3osaTesieit, 40MKHbI

6bITb NOEHTUYHBIMU U

| B3aMMO3aMeHAEMbIMK;

| pasmelLeH1e aKTUBHBIX MapKepoB:

| HanosbHOE;

{ BCE KOMMOHEHTbI CUCTEMbI TPEKUHTa
| LO/MKHBI MOHTMPOBATLCA Ha noJ, bes

HeobxoaMmocTH
MOTO/I0YHOro/HAaCTEHHOTO MOHTaMa;
Ha/inuMe CEeHCOPOB B COCTaBe e4UHOTO
YCTPOMCTBA TPEKUHTA: aKCenepomeTp,
TMPOCKON, ONTUYECKNI CeHCop;
YacToTa OTC/IEXUBAHMWA MOJIOKEHMNSA
nonb3oBaTens:

| - akcenepometp: He meHee 2000
| BbIGOPOK/C;
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| rupockon: He meHee 2000 8bI60POK/C; =
- ONTUYECKUI ceHcop: He meHee 60
| BbIBOPOK/C;
| MOrPeLIHOCTb OTC/IEXKMBAHWA NOMOXKEHNA
| Nonb30BaTeNs B MPOCTPAHCTBE Ha
| naowaam 6 M x 6 m — He 6onee 10 mm;
| MMHMMaNbHOE KONMYECTBO
| nonb3oBsatenel, NnoaaepKuBaemoe
| cMCTeMOV TPEKMHra, He MeHee 3 Yen.

. TpeboBaHua K NoKasaTe/IAM XpaHeHus,

| TPaHCNOPTUPOBKM N HAaCTPOMKK:

BPEMA NOJHOro pasB&pTbIBaHUA U

| HacTPOViKK cUCTeMbI 4/1A NoWaan

| oTcnexunsaHua 16 ks. m —He Bonee 90

| MUH;

| HeobxogMmocTb KannBpoBKM B Npoliecce

| aKcnnyaTauum — OTCYTCTBYET; : _
| Temnepatypa xpaHeHus: -30°C .. +50°C. |

Tpe6osaHuA K cnocobam ynpasfieHuna

| MHTEPaKTUBHbLIMW MOAENAMM:
noaAep’KKa 6-KoopANHATHOro

| OTC/IeKMBAHWA NOJIOKEHNA YNPaBAAWNX

| YCTPOIACTB B NPOCTPAHCTBE.

TpeboBaHuA K NporpammHomy
obecneyeHuio:

noaAepsKKa CUCTEMOM TPEKUHTa
onepaumoHHbIX cuctem: Windows,
Android;

. npeaocTaBNeHUe HeorpaHUYeHHOM No
BPEMEHM UCNo/Ib30BaHUA NPOCTOM
(HencknounTENBHOM) NNLLEH3UK Ha
KOMMepYeCcKoe MUCrosib3oBaHue

| MporpammHoro obecneyeHna cMCTEMbI
| TpeKuHra Ha oguH Wwiem ¢ OC Android
(6eccpouHan nuueHsna) — 3 wT.

| O6uwwe TpebosaHus:
Hannune MobMbHbLIX LWIEMOB
BUPTYanbHo peanbHocTu Oculus Go unu
aHanor — 3 wr.;
| HanMuMe KOMM/IEKTa NPOBOAOB U
| 3apAAHbIX ycTpoicTe an1s becriepeboiiHoi
_paborbl. - Lk
i T10 pna 06paboTkM U306paKeHU 1
| onpegeneHuna GopMbl, pasmepos,
29, MONIOXEHUA U UHBIX XapaKTEPUCTUK
: | OBbEKTOB Ha NJIOCKOCTU UK B
npocTpaHcTBe.

Q_omrpammgjpmqec_xgg no

_ - KomnakTHbIi KBagpoKonTep ¢
2.10. | TpéxoceBblm CTabWAU3aTOPOM, Kamepoit
i 4K, MaKCMMasibHOW AanbHOCTLIO Nepeaayn
| Keagpokonep MavicAir | HemeHee6 kM. . W

2.11. Keagpoxontep DJl Tello KBagpokonTtep Karr\'/\'épc-)ﬁ, BecmH”év6bnée wT.
i | 100 r B cBope € NponeNepom U Kamepoit; i
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3 | MeguasoHa

T ONTMUECKWH AaTUMK onpedeneHna
| MO3MUMU — Hanuuue;
| BO3MOMHOCTb Y4aNeHHoro
| NPOrpaMMMUpPOBAHUA — Ha/ndme.

3.1

;. ®oToannapar c 06bLEKTUBOM

i Konunuectso 3ddeKTUBHbIX MUKcenen — He .
meHee 20 mAH. H

3.2 | Buaeokamepa | MnaHwer (pns obecneveHun WT.

| coOBMECTMMOCTU C N 2.3.6) C npMMepHbIMHU
XapaKTepucTMkamm:
| AWaroHanb/paspelleHne: He MeHee
| 2048x1536 nukcenei;
| AnaroHasb 3KpaHa: He meHee 9.7";
BcTpoeHHas namatb (ROM): He meHee 32
I'b;
| paspeleHve GoTOKamepbl: He MeHee 8
, Mn;
| Bec: He Bonee 510T;
BbicoTa: He 6onee 250 mm.

Kapta namatv ana

LWTaTtuns i MakcumanbHan HarpysKka: He bonee 5 kr; ¢ wT.
| MaKcvMMasbHas BblCOTa CbEMKM: He MeHee i
148 cm

4.2.5. WHbOPMAIMOHHO-METONMYECKHE YCIOBHA pealu3alii OCHOBHOH 00pa3oBaTeIbHOM

IIPOrpaMMEl OCHOBHOTO 00IIero o6pa3oBaHus (CIHCOK BHEIIHMX METOZ. MaTepUaioB) (CCBUIKH

Ha JI0II. MaTepHralibl — IIPOIINCHIBACM B Keﬁcax)

CIuCOK MCTOUYHUKOB JINTEPATYPHIL.

i

AmmazoB, HW.B. COOpHHK KOHTPONBHBIX BONPOCOB IO  JMCIMINIHHAM
«AspodoTrorpadusn», «ApochEMKa», «APPOKOCMHUYECKAE METONBI CHEMOK» / A.B.
Anmazo, A.E. Antemos, M.H. CeactbsnoBa, A.®. Crenenko — M.: wu3n.
MUUT AuK, 2006. — 35 c.

Baesa, E.JO. O61ye BOIpOCH IPOEKTUPOBAHUA M COCTaBJICHUA KapT A CTY/ICHTOB
criemanbroctd «Kaprorpadus u reoundopmaruka» / EJO. baea — M.: m3m.
MUUT' AuK, 2014. — 48 c.

Makapenko, A.A. YueOHoe mocobue Mo KypCOBOMY INPOEKTHPOBAHHIO IO KYpCy
«O6mereorpadmaeckne kapts» /  A.A. Maxapenko, B.C. Monuceesa, AJL
CremanyeHko 1o obmei pemakuuedl MakapeHko A.A. — M.: m3a. MUUI'AuK,
2014. — 55 c.

Bepemiaka, T.B. Meroaudeckoe nocobue 1o UCIONb30BaHHIO TOTOTPaUUECKNX KapT
JUISt OIIEHKY SKOJIOTHYecKoro coctosHus Teppuropun / T.B. Bepemaka, Kadaes I'A.
— M.: u3g. MUUT' AuK, 2013. — 65 c.

Pempko, A.B. ®otorpadudeckre NPOLECCH PETHCTpamvd HHGOpMAaIuy / A.B.
Pempko, Koncranrunosa E.B. — CII6.: u3x. IIOJIMTEXHUKA, 2005.— 570 c.
35

O6bEM NamATU — He meHee 64 6, knacc wWT. i
. doToannapata/Buaeokamepbl , He HuKe 10. |
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10.

11.

12

13

14.

115
16.
1§78
18.

19.
20.

Kocunos, A.I. Teopus u mpaktuka 1idpoBoii 00pabOTKH H300paXKeHHH.
JIMCTaHIMOHHOE 30HAMpPOBaHME W Teorpaduueckue HH(POPMAlMOHHBIE CHCTEMBI.
Vuebnoe nocobue / A.I'. Kocunos, 1.K. JIypse nox pen. A.M.bepnsiata — M.: m311.
Hayuans1it mup, 2003. — 168 c.

PaguoNOKallMOHHBIE  CHCTEMBI  BO3AYNIHOM  pa3BeOKH, AeMH(PUPOBaHHE
paJMONOKAMOHHEIX M306paxkenuit / mox pexn. IIkomsroro JLA. — u3n. BBUA um.
npo¢. H.E. XKykorckoro, 2008. — 530 c.

Kuenko, FO.IT. OCHOBBI KOCMHUYECKOTO NMPUPOIOBeaeHus: yaeOHuK s By30s / 10.IL
Kuenko — M.: usz. Kaprreouentp — I'eomesusaar, 1999. — 285 c.

WBanoB, H.M. BammicTuka ¥ HaBUralus KOCMHYECKHX allllapaToB: y4eOHMK st
By30B — 2-€ 311, epepab. u nou. / H.M.Msanos, JL.H. JIsicenko — M.: u3n. Jlpoda,
2004. — 544 c.

Bepemaka, T.B. Meroanueckoe 1mocoOHe 10 Kypcy «DKOJIOIHYECKOe
xapTorpadupoBanue» (aGoparopusie pa6ots) / T.B. Bepemaxosa, U.E. KypGatosa
— M.: w3n. MUUT'AuK, 2012. — 29 c.

WBanoB, A.I'. Meroaudeckie yKa3aHHs 110 BHITIONHEHHIO Ja0OPaTOPHEIX paboT IO
mucuumnae «llugpposas kaprorpadus». s cTyZeHToB 3 Kypca MO HalpaBJICHMIO
noxroroeku «Kaprorpadus u reourdopmarukay / A.I'. Msanos, C.A. Kpsuios, I'.1.
3arpe6un — M.: m31. MUUT'AuK, 2012. — 40 c.

WBanoB, A.I. Atmmac kaprorpaduueckux IIPOEKIMH Ha KpPYNHBIC pPETHOHBI
Poccuiickoii ®eneparmu: yuebno-narnsaHoe nsganne / A.I'. Msanos, I''U. 3arpebun
— M.: u3n. MUUT'AuK, 2012. — 19 c.

[eremmn, A. 3D-monenuposanue B SketchUp 2015 — oT mpocToro K CI0XKHOMY.
Camoyuurens / A. Ilerenns — m3n. JIMK Ilpecc, 2015. — 370 ¢, ISBN: 978-5-
97060-290-4.

Beictpo, A.JO. IlpuMeHenne TeoMH)OPMAIMOHHBIX TEXHOJOTHH B
JIOTIOJIHUTEILHOM IIKOTGHOM 06pa3opanuu. B cOopHuKe: OKOIOTHA. ODKOHOMHKA.
Nudopmatuka / AJO. Beicrpos, J.C. JIyonun, C.C. I'pysnes, M.B. Anppees, [1.0.
Ipsira, ®.B. IlIkypos, J0.B. Konocos — Poctos-Ha-/lony, 2016. — C. 42-47.
GISGeo — http://gisgeo.org/.

T'C-Accouunanuu — http:/gisa.ru/.

GIS-Lab — http://gis-lab.info/.

[Mopran BHE3EMHBIX TAHHBIX —
http://cartsrv.mexlab.ru/geoportal/#body=mercury&proj=sc&loc=%280.17578 125%2C0
%29&zoom=2.

OSM — http://www.openstreetmap.org/.

Brictpos, A.JO. ['e0KBaHTYM TYJNKUT. MeTOMMYECKHH

uHCTpyMeHTapuit Hactapuuka / A.YO. Brictpos, — Mocksa, 2019. — 122 ¢, ISBN
978-5-9909769-6-2.
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