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I. IlosicHuTEILHAS 3aICKA

AKTYaJIbHOCTB: CErofHs T€OMH()OPMALMOHHBIE TEXHOJOIMH CTaJl HEOTHEMJIEMOH YacThiO
Halled >KU3HHU, JIOO0OH COBPEMEHHBIH YEIOBEK I0JIb3YyeTCs HaBUTALMOHHBIMU CEpPBUCAMU,
OPWIOKEHUSMU JUISi MOHUTOPUHTA OOILECTBEHHOTO TPAHCIOPTA M MHOTUMH JPYTUMHU
CEpBHCAMHU, CBA3AHHBIMU C KapTaMU. JDTU TEXHOJIOTUU UCIIOJB3YIOTCS B COBEPLUIEHHO Pa3IMUHBIX
cdepax, HauUMHAS OT pPEarupOBaHUS MPU YPE3BBIYANHBIX CUTYAIMSIX U 3aKAaHUYMBAs MAPKETUHTOM.
Kypc «I'eonndopmanionHble TEXHOJIOTMM» TO3BOJSET CHOpPMHUPOBATh y OOyYaroIIUXCS
YCTOWYHMBYIO CBSI3b MEXy UH(POPMAIIMOHHBIM U TEXHOJOTUYECKUM HAMPABICHUSIMH Ha OCHOBE
peabHBIX TPOCTPAHCTBEHHBIX MAHHBIX, TaKUX Kak a’po(oToCchEMKa, KOCMHYECKas CHhEMKA,
BEKTOPHBIE KapThl M JAp. DTO MO3BOJIUT OOYYAIOIIUMCS MOIYYUTh 3HAHUS MO HMCIIOJIb30BAHUIO
reorH()OpPMAIIMOHHBIX HMHCTPYMEHTOB W MPOCTPAHCTBEHHBIX JaHHBIX M MOHMMAHUA U
M3Y4YEHHUS] OCHOB YCTPOMCTBA OKPY’KAIOLIEro MHpa M HPUPOJAHBIX sBieHuid. OOydaromuecs
CMOTYT pEaJIM30BbIBATh KOMaHIHBIE MPOEKTHl B C]epe HCCICTOBAHUS OKPY)KAIOLIETO MHUPA,
HA4aTh UCI0JIb30BATh B MIOBCEHEBHON KU3HU HaBUTAIIMOHHBIE CEPBUCHI, KOCMUYECKHE CHUMKH,
AJIEKTPOHHBIE KapThl, cOOMpaTh JaHHbIE 00 OOBEKTaX HAa MECTHOCTH, CO3/1aBaTh 3D-00BEKTHI

MCCTHOCTH (KaK OTACIBHBIC 3aHUs, TaK U LCIILIC ropoz[a) U MHOT'0O€ Apyroc.

Knaccugukanus nporpaMmbl: TEXHUYECKAs.

HanpaBieHHocTh  o0pa3oBaTelbHOl  mporpamMmbl:  oOpa3oBaTeibHas  Iporpamma
«"eonHOpMaIIIOHHBIE TEXHOJIOTUW» ABIAETCS 0011e00pa30BaTENIbHON IMPOrpaMMON 110

npeaMeTHoN obmacTu « TexHoIorus».
DYHKIHMOHAJILHOE NPeIHA3ZHAYEHHEe NIPOrPaAaMMbI: IPOEKTHAS.

®dopma OpraHu3alyu: rpymnmnoBas.

AKTYaJIbHOCTD M OTJINYHMTEJbHbIE 0COOEHHOCTH ITPOrPAMMBI



HoBuszna mporpamMmbl 3akiIfo4aeTcss B CO3JaHUM YHUKAJIbHOW 00pa3oBaTebHOW Cpeibl,
dbopMupyIOIIEH TPOSKTHOE MBIIIJICHUE 00YYAOIIMXCS 33 CUET TPAHCISAIUU MPOSKTHOTO CIIoco0a

JESATEIBHOCTH B paMKax pPEIICHNs] KOHKPETHBIX MPOOJIEMHBIX CUTYyalUi.

AKTyalTbHOCTh MPOTpaMMbl 00YCJIOBJICHA TeM, YTO paboTa Haj 3a/ladyaMu B paMKax MMPOEKTHOU
NEeSITebHOCTH (DOPMUPYET HOBBIM THUII OTHOLICHUSI B PaMKaxX CHUCTEMBI «IIPUPOJa — OOLIECTBO
— YEJOBEK — TEXHOJIOTUM», ONPEAEISAIOINN 0053aTeIbHOCTh IKOJOTMUECKOW HOPMUPOBKH
IOpU OpraHMU3aluu JH00M AEATENBHOCTH, YTO SBIISETCS HEPBbIM IIAroM K (OpPMHUPOBAHUIO

«IIOKOJICHHUA Pa3BUTUSA, ABJIAIOMICTOCA TPCHAOM pa3BUTUSA COBPEMCHHOI'O O6H.[CCTB3..

[Iporpamma mpenmnosaraetr GOpMHUPOBaHUE Y OOYYArOIIMXCS MPEJICTaBICHUM O TEHACHIUAX B
pa3BUTUU TeXHUYECKOU cepbl. HOBBINM TeXHO-MIPOMBIIIICHHBINA YKl HE MOKET OBITh MOJIOKEH
B popmar oOmiecTBa pa3BUTHS TOJHKO Ha OCHOBAHWH HOBU3HBI (DHM3UYECKHUX MPUHIIMIIOB, HOBBIX
TEXHUYECKUX PEIICHUN M KJIACTEPHBIX CXEM B3aMMOJICUCTBHS Ha MOCTUHAYCTPUAIHLHOM dTarie
pa3BUTHA COLIMyMa, a Uesl Pa3BUTHs OOIIECTBAa HEMPEIOKHO BKIIOYACT B ce0s TEHIEHIUIO K
OOpETeHHIO COHAIPABICHHOCTH AHTPOIOTICHHBIX (DAKTOPOB, 3aKOHOB pa3BUTHUS OuUOCHEpbl U

KYJBTYPHOI'O Pa3BUTHSI.

[Tegarornyeckas 11e1€COO0OPa3HOCTh ITOM MPOrPaMMBI 3aKJIIOUAETCS B TOM, YTO OHA SIBISETCS
[EJIOCTHOW M HEMPEephIBHOW B T€UEHHUE BCEro Mpolecca 00y4eHHs U MO3BOJSIET 00ydaromeMycs
mar 3a IIaroM packpbiBaTh B ce0e TBOpUYECKHE BO3MOXXHOCTH W CaMOPEAM30BBIBATHCS B
COBpeMEHHOM Mupe. B mporecce u3ydeHHs OKpy)KaloIIero Mupa oOydarouiyecs MoJiydar

JOITIOJIHUTCIIBHOC 06pa30BaHHe B 001acTu I/IH(i)OpMaTI/IKI/I, reorpa(blzm, MAaTEMAaTHUKH U (1)I/I3I/IKI/I.

OTnuuuTeNbHON 0COOEHHOCTHIO JAHHOW MPOTPAMMBI OT YK€ CYLIECTBYIOIINX 00pa30BaTeIbHbIX
nporpaMM siBJsieTCsl €€ HalpaBiIeHHOCTh Ha pa3BUTHE OOyYarolMXCi B IMPOEKTHOMN
nesTeNbHOCTH coBpeMeHHbIMU MeToaukaMu TPM3 m SCRUM ¢ nomompio COBPEMEHHBIX

TEXHOJOTHI U 000pyIOBaHUS.

Bo3pact obyuarommxcsi: oOyydaromuecs: 7 KJI1accos.
Cpoku peanusanuu nporpamMmai: 68 4acos.
Hanosnnsiemocts rpynm: 15 yenosexk.

PexxnM 3aHATHIA: 10 2 aKaIeMUYECKUX Yaca B HENEIIO.



DopMbl 3aHATHIA:

- paboTa HaJ pelIeHUEM KEHCOB;

- 1a0OPaTOPHO-TIPAKTUYECKUE PAOOTHI;
- JICKIIHH;

- MacTep-KJIaccChl;

- 3aHATUSI-COPEBHOBAHUS;

- BKCKYPCHH;

- IPOEKTHBIE CECCUM.

MeTOIlbI, HCIIOJBb3YEMbIC HA 3AHATUAX

npakTuyeckue (YnpaxHeHus, 3a1a4n);
CcJIOBECHbIE (pacckas, 6eceia, MHCTPYKTaX, YTeHHE CIIPAaBOYHOM JIUTEPATyphl);
HarJsAHbIe (JIEMOHCTpAIU MyJIbTUMEIUHHBIX Ipe3eHTalul, poTorpadun);

npoOjeMHbIe (METOABI MPOOJIEMHOTO H3JIOKEHHS]) — oOydaromuMes AaéTcsl 4acTh

T'OTOBOI'O 3HAHMUA,

IBPUCTUYECKUE (YACTHUHO-TIOMCKOBBIE) — OOYYaIOLUMCS MPEAOCTaBIsAeTCs OoJbLIast

BO3MOXXHOCTb BLI60pa BApHUAHTOB;

UCClieIoBaTeIbCKIEe — O00yUaroIIMecs: CaMy OTKPBIBAIOT M UCCIIEAYIOT 3HAHMS;
WITIOCTPATUBHO-00bSCHUTEIIbHBIE;
PENPOAYKTHUBHBIE;

KOHKpPETHBbIE W  a0CTpakTHbIE, CHHTE3 U aHajiu3, CpaBHEHHE, 00o0O0IIeHue,

a0OcTparupoBaHue, Kiaccu(UKalys, CHUCTeMaTH3alus, T. €. METOAbl KaK MBICIUTEIbHbBIC

oreparuu,;

HWHIAYKTHUBHBIC, ICAYKTHBHEIC.

1.1.1. Henn wm 3amaun peanu3allid OCHOBHOM 00pa3oBaTENbHOM MPOTrpPaMMBbI

OCHOBHOTO 00111eT0 00pa30BaHMs



Lenb: BoBieueHue OOyyalOHMIMXCAd B TMPOEKTHYIO JAESITENbHOCTb, pa3paboTka Hay4dHO-

HCCICA0BATCIIbLCKUX U MHXCHCPHBIX ITPOCKTOB.

3amaum:

obyuarowue:

. npuoOpeTeHue u yriayOsaeHre 3HaHU OCHOB MTPOEKTUPOBAHUS U YIPABICHUS MPOEKTaMHU;
. 03HAKOMJICHHE C METOJaMH U TTpuéMaMu coopa U aHaim3a nHpopMaIum;

. oOydeHue MPOBEICHUIO0 UCCIEIOBAaHUMN, MPE3CHTAUN U MEKIIPEAMETHON MO3UIIMOHHOM
KOMMYHHKAIIH;

. oOydeHue padoTe Ha CHeIHATM3UPOBAHHOM 000pYI0BaHUH U B POTPAMMHBIX CPE/Iax;

. 3HAKOMCTBO C  XapJ-KOMIECTCHIUSIMH (TCOMH(POPMAIIMOHHBIMH),  TIO3BOJISIONUMU

MMPUMCHATb TCOPECTUUCCKHUE 3HAHUA Ha IMPAKTUKE B COOTBCTCTBUU C COBPCMCHHBLIM YPOBHEM

Pa3BUTHA TEXHOJOTUH.

passusarowue:

. (bopmMHpoBaHUE UHTEPECa K OCHOBAM M300peTaTeNIbCKON JAesITeIbHOCTH;

® Pa3sBUTHUC TBOPUCCKHUX CIIOCOOHOCTEH U KpCaTHBHOT'O MBIIIJICHUA,

. npuoOpereHue onbiTa ucnoiabzoBanus TPU3 npu dopmupoBannn coOCTBEHHBIX HJEH U
peueHui;

. dopMHpoBaHHE TOHUMAHUS TPAMOW U OOpaTHOM CBS3M MpPOEKTa M Cpelbl ero

pcajmmsanumn, 3aJI0JKCHUEC OCHOB COLIMAJIbHOM 1 3KOJIOTMYECKOM OTBCTCTBCHHOCTH,
® Pa3BUTHUC T'COMPOCTPAHCTBCHHOI'O MBIIIJICHUS

. pa3BUTHE COPT-KOMITETEHIIUI, HEOOXOAUMBIX ISl YCHEIIHON paOOThl BHE 3aBUCUMOCTH

OT BBIOpaHHOM Mpodeccuu.

gocnumameinbHble:
. dhopMHUpOBaHKE MPOSKTHOTO MUPOBO33PEHHUS U TBOPUECKOTO MBIIIICHUS;
. dbopMUpOBaHHE MHPOBO33PEHUS 10 KOMIUIEKCHOM OIIEHKE OKpYXKaIoIEero Mupa,

HaHpaBJIeHHOfI Ha €10 IMO3UTHBHOC U3MCHCHUC,



® BOCIIUTaHUE COOCTBEHHOM MmO3WIUKU 110 OTHOHMICHUIO K JOCATCIBHOCTH W YMCHUC

COMOCTABIIATH €€ C APYIruMHA NMO3ULUAMU B KOHCTPYKTHBHOM OHUAJIOTC,

® BOCIIUTAaHUC KYJIbTYPbI pa6OTBI B KOMaH/C.

1.1.2. [IpuHnunel ¥ moaxoasl K (GOPMHPOBAHUIO OOpa30BATEIBLHON IPOTrPaAMMBI

OCHOBHOT'O 001IIero 00pa3oBaHUs
[Iporpamma peanusyercs:

- B HENPEPbIBHO-00pa30BaTEIbHON JESATENIbHOCTH, COBMECTHOM AESITEIbHOCTH, OCYLIECTBIIIEMOM
B XOJI€ PEXKHUMHBIX MOMEHTOB, TJ€ OOYydYarolIUiicsi OCBauBaeT, 3aKpeIuisieT U anpoOHpyer

MOJIYUYCHHBIC YMCHUS;

- B CaMOCTOSITETIBHOH JEATENbHOCTH OOydYalomMXCs, TIe OOydYaloUIMiics MOXET BBIOpATh
JEATEIIBHOCTh 110 HMHTEpEcaM, B3aUMOJEHCTBOBaTb CO CBEPCTHUKAMM Ha pPaBHOIPABHBIX

MO3MILHKAX, pelIaTh NPoOIeMHbIE CUTYAIUH U JIP.;

- BO B3aUMOJICMCTBUU C CEMbSIMHU JIETEH.

IIporpamma MOKET KOPPEKTUPOBATHCS B CBSA3M C U3MEHEHHUSIMU:
- HOPMaTHBHO-TIPaBOBOM 0a3bl AOIMIKOIBHOTO 0Opa30BaHHUS;

- BUJIOBOM CTPYKTYpPHBI IPYIIIT;

- 00pa30BaTEILHOTO 3a1poca POIUTENEH.

[Tonxopl K POPMUPOBAHUIO TPOTPAMMBI:

- JINYHOCTHO-OPHEHTUPOBaHHbIM. OpraHuzanus o00pazoBaTEIBHOIO Tpolecca ¢ Y4ETOM
[JIaBHOTO KpuTepHs 3h(PeKTUBHOCTH 00yYaronierocsi — ero JUYHOCTH. MeXaHUu3M — CO3JaHue
YCIOBHH Ui Pa3BUTUS JIMYHOCTH HA OCHOBE H3Yy4YEHHs CIIOCOOHOCTEH OOyYarollerocs, €ro

UHTEPECOB, CKIIOHHOCTEN.

- JesrenbHocTHBIA. OpraHuzanusi AesTENbHOCTH B O0IEM KOHTEKCTE OOpa30BaTeIbHOTO

nporecca.



- llennoctHseiii. OpraHuzanusi pPa3BUTHS W BOCHUTAHWS HAa OCHOBE OOIICUETIOBEYECKUX

LIGHHOCTGI?I, a TaKKC 3TUYCCKUX, HPABCTBCHHBIX U T. 1.

- KomMIireTeHTHOCTHBIHN. (-DOpMI/IPOBaHI/Ie T'OTOBHOCTHU o6yqafoumxc;1 CaMOCTOATCIBHO

I[CﬁCTBOBElTb B XOJI€ PCIICHMA aKTYaJIbHbIX 3a/1a4.

- CHCTEeMHBIH. MeTOI[OJ'IOl"I/I‘IeCKOC HaIrpaBJICHUEC, B OCHOBC KOTOPOI'0 JIC)KHUT PaCCMOTPECHUC
06yqa}01ueroc;1 KakK LEJIOCTHOI'0O MHOXXECTBA 3JICMCHTOB M3 OTHONIICHUH U Ppa3INIHbIX CBs3EH

MCKAY HUMMU.

- HHaHOFquCKHﬁ. Opl"aHI/I?»aI_[I/ISI mponecca € y‘IéTOM [IpUHIMKIIa JUajiora, CY6I>CKT—Cy6"beKTHbIX

OTHOILIEHUH.

- IIpoGnemusiii. dopmupoBaHHE MPOrPaMMbl C TO3ULIUNA KOMIUIEKCHOTO U MOJIYJIBHOTO
MpeJcTaBlIeHUus €€ CTPYKTYPhl KaK CHUCTEMbl MOJIPOrpaMM Mo oO0pa3oBaTeIbHBIM OONACTAM U

JCTCKHUM BUJaM ACATCIBHOCTH, CHOCO6CTByIOHII/IM LCJICBBIM OPUCHTUPAM PA3BUTHA.

- Ky.]'[LTypOJIOFH‘lGCKHfI. OpraHI/I3aHI/IH mponecca € y‘léTOM IIoTCHOMAaIa Kyanypocoo6paSHoro

COACPIKaHUs JOUIKOJIBbHOT'O O6paBOBaHI/I${.

1.2. [Mnanupyemble pe3yibTaThl OCBOCHHS OOYYaroIIMMHCS OCHOBHON 00pa3oBaTelbHON
porpaMMbl OCHOBHOTO 0011ero oOpa3oBaHus (00sS3aTebHO MPOBEPUTH pa3OMEHHE IO

JMYHOCTHBIM, PEIMETHBIM U T. 1.)
1.2.1. OOuue 1oinoxKeHus

[Tporpamma maér oOyyaromuMCs BO3MOXKHOCTb IOTPY3UTBCS BO BCE MHOrooOpasue
IPOCTPAaHCTBEHHBIX  (TeonH(pOpMAMOHHBIX)  TexHosoruil.  IlporpamMma  3HaKOMHUT
oOydaromuxcsi ¢ reonH()OpPMaIMOHHBIMUA CUCTEMAMH U C Pa3IMYHBIMU BUJIAMU T'€0JaHHBIX,
MO3BOJIIET MOJY4YUTHh Oa30Bble KOMIETEHIIMHU MO cOOpY JaHHBIX U OCBOUTH IEPBUYHBIC
HaBBIKU pabOThI ¢ JaHHBIMH. [loTydyeHHbIE KOMIIETCHIIUU ¥ 3HAHUS MTO3BOJIAT 00YYaIOIIMCS

OPUMEHHUTh MX IMOYTH B JIFOOOM HAIPaBICHUHM COBPEMEHHOT'O phIHKAa. OCBOMB IpPOTpaMMy,



oOygaronuecss CMOTYT BbIOpaTh Hambojee HWHTEPECHYIO IS HHUX TEXHOJIOTHYECKYIO

HaNpaBJIEHHOCTh, KOTOPOW OHU OyayT 00ydaThCs B paMKax yriyOIEHHOTO MOTYJIS.

[Iporpamma 3aTparuBaeT Takue TeMbl, Kak: «OCHOBBI pabOThl C MPOCTPAHCTBEHHBIMU
JTAHHBIMUY, «OpueHTupoBaHue Ha MECTHOCTHY, «OCHOBBI dotorpadumy,
«CamocrosTenbHbIl  cOOp HmaHHBIX», «3D-MonenupoBaHWE MECTHOCTH M OOBEKTOB
MectHOCTHY, «I'eonndopmarmonnsie cucremsl (I'MC)», «Buzyanuzamnus u npeacTaBieHue

pe3yJIbTaTOBY.

B ocHoBe pa3paboTaHHOl mporpaMMmbl JIEKUT METOIUYECKUH HHCTPYMEHTAPHMA
denepanbHoro TeioTopa beicTpoBa AHTOHa IOpbeBuua «CeTh JETCKMX TEXHONAPKOB

“KBanTopuyM”. BBOJIHBIN MOZYJIbY.

[IporpaMma oOpueHTHMpOBaHAa Ha JIONOJHUTENbHOE 00pa3oBaHHE OOYYAIOIIUXCS

IIKOJIbHOI'O BO3pacTa 7 Kacca.

MakcumanbHOE KOJIMYECTBO O0YJArOIINXCsl B Tpynne — 15 yenoBexk.

1.2.2. CrTpyKTypa INIJaHUPYEMBIX PE3yJIbTaTOB

IInanupyemble pe3yJbTaTbl ONHUPAIOTCS HA BEAYLIME IEJIEBbIE YCTAHOBKH, OTpa)Karollue
OCHOBHOM, CYIIHOCTHBIM BKJaJ KaKJIOM H3ydyaeMOM MpPOrpaMMbl B pa3BUTHE JIMYHOCTH,

00yyaromuxcs, uX CoCOOHOCTEH.
B cTpykType mIaHupyeMsbIX pe3yJIbTaTOB BBIIEISIIOTCS CIAEAYOIIHNE TPYIIIbL:

1. JImunocTHBIC pPE3yJbTaTbl  OCBOCHMUSA OCHOBHOM O6pa30BaTeHBHOﬁ nporpaMmabI

MMpEaACTaBJICHBI B COOTBETCTBHUU C rpyrmofx'l JIMYHOCTHBIX PE3YyJIbTATOB.

2. MeTaHpe,Z[MCTHLIC PE3YyJIbTaTbl OCBOCHUA OCHOBHOH 06pa3OBaTCJIBHOI7I nporpaMmal

IPEJCTaBJICHBI B COOTBETCTBUU C MOATPYNIIaAMU YHUBEPCAIBHBIX YUEOHBIX JCHCTBUI.

3. IlpenmerHple pe3yJabTaThl OCBOEHUS OCHOBHOW  0Opa30BaTeNbHON  MPOTpaMMBbI

NPE/CTaBJICHbI B COOTBETCTBUH C TPYNIIAMHU PE3yJIbTaTOB yU4eOHOTO MpeaMeTa.



1.2.3. JIn4HOCTHBIE pe3yIbTaThI
IIpoepammmnsie mpebosanus K ypoHI0 60CHUMAHHOCIU (TUYHOCIHbBLE PE3YIbINambl):

— C(l)OpMHpOBaHHOCTI) BHYTpeHHeﬁ IIO3UIIUHN 06yqafomeroc51, OMOIHMOHAJIIbHO-IIOJIOKHUTCIIbHOC

OTHOIICHUC 06yqa10meroc>1 K IKOJIC, OpUCHTAWA HAa IIO3HAHUE HOBOI'O,
— OpUCHTalUA Ha 06pa36u MOBCACHUS «XOPOLICTO YUYCHUKA)

— Cc(OpMUPOBAHHOCTh CAaMOOLIEHKH, BKJIIOYasi OCO3HAHUE CBOUX BO3MOXHOCTEH B YUYECHHH,
CHOCOOHOCTH aJICKBAaTHO CYAHMTHb O IMPHYMHAX CBOETO YCIeXa/Heycrexa B YYEHHUH; YMEHHE

BUJIETh CBOU JOCTOMHCTBA U HEJOCTATKH, YBaXKaTh ce0s1 U BEPUTH B yCIIEX;
— c(OpPMUPOBAHHOCTh MOTUBAITUH K YUCOHOM JEATEITLHOCTH;

— 3HaHME MOpPAJIbHBIX HOPM M C(HOPMUPOBAHHOCTb MOPAIBHO-3TUUYECKUX CYXKICHUH,
CIIOCOOHOCTh K PEIICHHI0 MOPAIbHBIX IPOOJIEM Ha OCHOBE KOOPJAMHALMU PA3IMYHBIX TOYEK
3peHusi, CIOCOOHOCTh K OIIEHKE CBOMX IOCTYIKOB U JEHCTBHIl APYrux Jt0Jed ¢ TOYKU 3pEHUs

COOJTIOICHUSI/HapYLLIEHUSI MOPAJIbHONH HOPMBI.
IIpoecpammmusie mpeboanus K yposHIO pa3zeumusl:

- C(l)OpMI/IpOBaHHOCTL MPOCTPAHCTBCHHOI'O MBIIJICHUA, YMCHUC BUICTH 00BEM B IUIOCKUX

IpeaMeTax;
— yMeHue oOpalaThIBaTh U CUCTEMATU3UPOBAThH OOJBIIIOE KOJTUYECTBO HH(POPMAIIIH;

- C(i)OpMHpOBaHHOCTI) Kp€aTHBHOTO MBIINUJICHUA, MOHUMAHHUE IMPUHOWUIIOB CO3OaHUA HOBOI'O

MIPOJIYKTA;
— c(pOopMHUPOBAHHOCTH YCHUIYMBOCTH, MHOT'033JaYHOCTH;

- C(l)OpMHpOBaHHOCTI) CaMOCTOATCIIBHOI'O IOoJAX04a K BBIIIOJIHCHHUIO pa3JIMYHBIX 3aaa4, YMCHHC

paboTaTh B KOMaH/ie, YMEHHE IPABUIBHO JIEJIETHPOBATH 3aa4H.
1.2.4. MeranpeameTHbIe pe3yJIbTaThbl
['eorpadus

BobinyckHUK HAy4YuTCS:
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. BBIOMpAaTh  WCTOYHHKKA  Teorpaduueckoi  mHpopmanum  (kapTorpadudeckue,
CTaTUCTHYECKUE, TEKCTOBBIC, BHUICO- U (POTOM300paKEHUS, KOMIBIOTEPHBIE 0a3bl JaHHBIX),

AZICKBATHBIC PCIIACMBIM 3aJa4aM;

. OpPUEHTHPOBAThCSI B HCTOYHMKAX Treorpaduueckoil mHpopmanuu (kaprorpaduyeckue,
CTaTUCTHYECKUE, TEKCTOBBIC, BUJICO- U (POTOM300paKEHUS, KOMIIBIOTEPHBIE 0a3bl NAaHHBIX):
HAaXOJUTh W M3BJIEKAaTh HEOOXOANMYIO MH(OPMALNIO; ONPEAENATh U CPABHUBATh KaUEeCTBEHHBIC
¥ KOJMYECTBEHHBIC IIOKA3aTeNM, XapaKTepH3ylolue reorpaduieckue OOBEKTHI, MPOLECCH U
SIBJICHUS, UX IOJIO)KEHHE B MPOCTPAHCTBE MO reorpauyeckuM KapTaM pa3HOrO COJCpXKaHUS U
OpYTUM  HWCTOYHUKAM;  BBIABISATH  HEJOCTAIOIIYIO,  B3AaMMOAONOJHSIOIIYI0  W/HJIH
INPOTUBOPEUYHBYIO reorpaduieckyro MH(GopManuio, MPeACTaBICHHYIO B OJHOM MM HECKOJIBKUX

HCTOYHHKAX,

. OpeACTaBIsATh B pasnuuHbIX ¢opmax (B BHAE KapTel, TaOmumbl, rpaduka,
reorpaMueckoro OInucaHus) reorpauyeckyro HMH(OpMaIUIO, HEOOXOIUMYIO MAJS peLICHHS

y‘le6HLIX " IIPAKTUKO-OPUCHTHUPOBAHHBIX 3a1a4.
BI)IHyCKHI/IK IMOJIYYHUT BO3MOKHOCTb HAYYHUTHCA:
M MOZACIINPOBATH FCOFpaq)I/I‘-ICCKI/Ie O0OBEKTHI U SIBJICHUA,

M MNPpUBOAUTE MPUMECPBI MPAKTHYCCKOI'0 HCIIOJIb30BAHUA FCOFpa(I)I/I‘leCKI/IX 3HaHUM B

Ppa3InYHbIX o0acTsax JACATCIIBHOCTH.

Maremaruka

CrarucTrka u Teoprs BEpOSATHOCTEN

BrinmyckHuK Hay4yuTCs:

. MPEJICTaBIIATh JaHHbIE B BUJIE TaOJIMIL, JHarpamm;

. YUTaTh UH(OPMAIIHIO, TPEJCTABICHHYIO B BUJIE TaOIUIIbI, TUATPAMMBI.

B noBceHEBHOM KU3HU U NIPU U3YUYEHUU APYTUX MIPEAMETOB BBIITYCKHUK CMOXKET:

. U3BJICKaTh, MHTEPIPETHPOBATh M NMPeoOpa30oBbIBaTh MH(OPMAIUIO, MPEICTABICHHYIO B
TabJIMLax U Ha AMarpaMMax, OTPaXKalol[yl0 CBOMCTBA U XapaKTEPUCTUKH PeasbHBIX IPOLECCOB U

SIBJICHUH.
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Harnsignast reometpust
['eomerpuueckue Gurypbl
BrinmyckHUK Hay4yuTCs:

. ornepupoBath Ha 0a30BOM YpOBHE MOHATHSAMU: (GUTYypa, TOUKA, OTPE3OK, IpsMas, Jyd,
JIOMaHasi, yroJl, MHOTOYT'OJIbHUK, TPEYTOJIbHHUK U YEThIPEXYTOJIbHUK, MIPSIMOYTOJIBHUK U KBaJpart,
OKPYXXHOCTh M KpYT, MPSMOYTOJBHBIM THapauienenunen, kyo, map. M3o0paxare u3ydaembie

(GUTypHI OT PYKH U C TOMOIIBIO JIMHEHKU U TIUPKYJISL.

B noBceHEBHOM )KU3HU U IIPU U3YyYEHUHN JPYTUX NIPEIMETOB BBIIYCKHUK CMOXKET:

. pelarh MpakTUYECKHUE 33Jjauu C IPUMEHEHHEM IPOCTEHIINX CBOMCTB (uryp.
W3mepenus U BbIYHACICHUS
BplIlTyCKHHMK Hay4uTCA:

° BBIIIOJIHATL U3MCPCHUC IJINH, paCCTOﬂHHﬁ, BCJIIMYUH YIJIOB C IMOMOLIBIO MHCTPYMCHTOB

JJIA I/ISMepeHI/Iﬁ JAJIVH U YTJIOB.

duznka
BeinyckHuk Hayuurcs:

. coOuo/iaTh MpaBuia OE30MacHOCTH M OXpaHbl TpyJaa IMpu paboTe C ydeOHBIM U

1a00paTOPHBIM 000PYI0OBaHHUEM;

M MNOHUMATh IMPUHIUIIBL JIEeNCTBUSA MallliH, HpI/I60p0B N TCXHHUYCCKHX YCTpOﬁCTB, yCJI0BUA

UX 0E30IIaCHOT0 UCIIOJIL30BaHUs B MOBCEIHEBHOM KH3HH,

® HCIOJIb30BATh IIPHU BLIIIOJIHCHUU y‘{e6HBIX 3ala4 HAYYHO-TIOMYJIAPHYIO JIUTCPATYpPy O

(I)I/I3I/I‘-ICCKI/IX SABJICHUAX, CIIPABOYHBIC MAaTCPUAJIbI, PECYPChl HHTCPHETA.

HNudopmaruka
BeITycKHUK HayqHTCS:

. pasznuyaTh BUIBI HH(POpPMAIUU IO CrIocobaM €€ BOCIIPUATHS YEIOBEKOM M IO Crioco0am

eé MIpEACTABICHUA HAa MAaTCPUAJIBHBIX HOCUTCIIAX
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. NPUBOJIUTH TMPUMEPHl HH(POPMAIIMOHHBIX MPOLECCOB (IIPOLECCOB, CBA3aHHBIX C

XpaHeHHEM, IPeoOpa30BaHUEM U Mepeadeii JaHHBIX) B )KUBOM MPUPOJIE U TEXHUKE;

® KJ'IaCCI/I(bI/II_II/I];)OBaTB CpeacTBa UKT B cooTBEeTCTBUM C KpPYIr'OM BLIIIOJIHACMBIX 3aj/1a4v.

MartemMaTHdecKrue OCHOBEI I/IH(i)OpMaTI/IKI/I
BBIHYCKHI/IK IMOJIYYHUT BO3MOKHOCTB:

® IMO3HAKOMUTHCA C MPUMCPAMH  MATCMATUYCCKUX MOIICHCIZ n  HUCIIOJIB30BAHNCM
KOMITIBIOTCPOB IMPHU UX aHAJIN3C, IMTOHATH CXOACTBA U pa3JINYNA MCIKIAY MaTeMaTHIECCKOI MOICIIBIO
00BEKTa M €ro HaTypHOﬁ MOZCIJIbO, MCKIAY MaTeMaTH4YeCKOM MOACIBIO 00beKTa/IBIIEHUS H

CJIOBCCHBIM OIIMCAaHUECM.

Hcrnonbs30BaHKue NPOrPaMMHBIX CHCTEM U CEPBUCOB
BbInycKHUK Hay4duTCS:
. KJIaCCU(PUIIMPOBATh (ailyibl 10 TUITY U UHBIM MapaMeTpaM;

M BBITIOJIHATE OCHOBHBIC OIl€palluu C Q)aﬁﬂaMH (C03I[aBaTB, COXPaHATb, PECAAKTUPOBATD,

yIaITh, apXUBUPOBATh, «PACIAKOBHIBATh» apXUBHBIE (haiIIb).

BLIHYCKHI/IK OBJIaACCT (KaK peE3YyJbTaT MPUMCHCHHUS ITPOTPAMMHLBIX CUCTEM U UHTCPHET-CCPBUCOB

B IaHHOM Kypce U BO BCEM 00pa3oBaTeIbHOM IpOIiecce):

® HaBBIKaMU pa6OTI>I C KOMIILIOTEPOM; 3HAHHUAMU, YMCHUSAMH U HaBbIKAMH, JOCTATOYHBIMU
JIA pa6OTBI C pa3JIMYHBIMHU BUJAMU HNPOTPAMMHBIX CUCTEM U HMHTCPHCT-CCPBHUCOB ((I)aﬁHOBBIe
MCHCIIPKCPBI, TCKCTOBBIC PCHAAKTOPLI, SJICKTPOHHLIC Ta6J'II/II_[LI, 6pay3epbl, IIOHUCKOBBIC CUCTCMBI,
CJIOBapu, 3JICKTPOHHEIC BHHI/IKHOHe}II/II/I); YMEHHUEM OITMCBIBATH pa60Ty OTUX CUCTEM U CEPBHCOB

C UCIOJIb30BaHUEM COOTBETCTBYIOLIEH TEPMUHOJIOTUY;

. pasiuYHbBIME (hOpMaMH TPEICTABICHUS JAaHHBIX (TaOJMIBI, AUArpaMMBbl, TpaQUKU U T.
1.);
° MMO3HAKOMUTCA C HNpOrpaMMHBIMU CpCACTBAMU UJIA paGOTLI C ayaAuoOBU3YAJIbHBIMU

JaHHBIMU U COOTBCTCTBYIOIIUM MOHATHHHBIM arrapaTom.

BhINyCKHUK TOTYYUT BO3MOXHOCTD (B IaHHOM Kypce U MHON y4eOHOU JAeATeNbHOCTN):
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® IMPAKTUKOBAThECA B HCIIOJIB30BAHHMK OCHOBHBIX BHAOB MPHKIAAHOTO IIPOIrpaMMHOIO

oOecnieueHus (peIakTOpbl TEKCTOB, JIEKTPOHHbIE Ta0IMIIbI, Opay3epsl U Ap.);

® IIO3HAKOMHUTHCA C MNpUMEPAMH HCIIOJIB30BAaHUA MATEMATHUYCCKOI'O MOACIMPOBAHUA B

COBPEMEHHOM MHUPE;

® IMO3HAKOMMTBECSA C ITOCTAHOBKOM BOIIpoOCa O TOM, HACKOJIbKO JOCTOBCPHA ITOJIYUCHHAs
I/IH(l)OpMaHI/IH, IIOAKPCIUICHA JIM OHa aO0Kas3aTCjIbCTBaMM IIOJJIMHHOCTHU (anMep: HaJIM4YHue
SHCKTPOHHOﬁ HOI[HI/ICI/I); IMO3HAKOMHUTHCA € BO3BMOKHBIMU IMOAXOAAMU K OLICHKE JOCTOBCPHOCTH

uHpopManuu (IpUMep: CPaBHEHUE TAaHHBIX U3 PA3HBIX UCTOYHUKOB);
. IIO3HAKOMUTHCS ¢ TpuMepamu ucnoib3zoBanus KT B coBpemeHHOM Mupe;

® MNOJIYYUTh MPCEACTABIICHUA O pO6OTI/I3I/IpOBaHHBIX YCTpOﬁCTBaX H UX HUCIIOJIBb30BaHHHU Ha

IMPOU3BOJACTBC U B HAYUHBIX UCCIICAOBAHUAX.

Texuomorus

PesynbraTsl, 3asBieHHBIE 00pa3zoBaTenbHOM mporpamMmoil  «TexHonorus» 1o Oiokam

COJIepKaHUS

CDOpMPIpOBaHI/Ie TEXHOJIOTHYCCKON KYJbTYpbl H MPOCKTHO-TECXHOJOTNYCCKOTO MBbIIJICHUA

o0y4aromuxcs

BrinmyckHuk Hay4yuTcs:

. CJIeZIoBaTh TEXHOJIOTUH, B TOM YHCIIE B MPOLIECCE M3TOTOBIEHHS CyOBEKTMBHO HOBOTO
NPOJIYKTa,
. OLICHMBATh yCJIOBUS IPUMEHUMOCTH TEXHOJOTMH, B TOM 4HCIE C IO3UIUU

DKOJIOTUUECKOM 3alUIIEHHOCTH;

. MPOrHO3UPOBATh MO HM3BECTHOW TEXHOJOTUHU BBIXOABI (XapaKTEPUCTUKH MNPOIYKTa) B
3aBHCUMOCTH OT HM3MEHEHHs BXOJIOB/TIapaMeTpPOB/PECypCcOB, MPOBEPATH MPOTHO3BI OIBITHO-
DKCIICPUMEHTAIIBHBIM IYTEM, B TOM YHCIE CaMOCTOATEIBHO IUIAHMPYS TakKoro poja

AKCIIEPUMEHTHI;

. B 3aBUCHUMOCTH OT CHUTYyallud ONTUMHU3UPOBATh 0a30BbIE TEXHOJOTHUHU (3aTPATHOCTh —
KaueCTBO), NPOBOJAWUTh AHAINW3 AJbTEPHATUBHBIX PECYPCOB, COEOUHATH B E€AMHBIN IUIAH
HECKOJIbKO TEXHOJIOTMH 0e3 UuX BHMJIOU3MEHEHMs JUIsl IOJydyeHHs CI0XKHOCOCTaBHOIO

MaTepuaIbHOrO UM UHPOPMALIMOHHOTO MPOTYKTa;
14



. MIPOBOAMTD OIICHKY U MCHBITAHUE MOJIYYEHHOTO MPOIYKTa;

® MMpOBOAUTDH aHaJIu3 HOTpe6HOCTeﬁ B TEX HIHU HHBIX  MAaTCPHAJIbHBIX  HJIK

MH(OPMALIMOHHBIX MPOTYKTaX;

. OTHCHIBATh TEXHOJIOTUYECKOE PEIICHUE C TOMOIIBIO TEKCTa, PUCYHKOB, TpadudIecKoro
N300paKCHHUS;
. AHATM3UPOBATH BO3MOXHBIE TEXHOJOTUYECKHIE PEIICHUS, ONPEILNIATh UX JOCTOUHCTBA H

HCOOCTAaTKH B KOHTCKCTC 3aZ[aHHOI7I CUTyalluu,

. NPOBOJUTh M AHAIM3HPOBATH Pa3pabOTKy W/WIHM PEAM3aLUI0 MPUKIAJIHBIX MPOEKTOB,
IIPEIIOJIAraroIINX:
. OIpe/ieIeHue XapaKTepPUCTUK M pa3pabOTKy MaTepUanbHOrO IMPOAYKTa, BKIIOYAs €ro

MOJICTTMpOBaHUE B WHGOPMAIMOHHOW cpelne (KOHCTPYKTOpE), BCTPAaUBaHUE CO3/JaHHOTO

MH(OPMaLIMOHHOIO IPOAYKTA B 3aJIaHHYIO 000JIOUKY,

. U3rOTOBJICHHE WH()OPMAIMOHHOTO TPOIYKTa MO 3aJaHHOMY QJITOPUTMY B 3a/JIaHHOMU
000JI04KE;
. NPOBOAWTh U AHAIM3UPOBATH pPa3pabOTKy W/WIM peanu3alfio TEXHOIOTUYECKUX

IMMPOCKTOB, NPCAIIOJIararommx:

— ONTUMM3AIMIO  33JaHHOTO  Ccrocoba  (TEXHOJOTHH) TONMy4YeHHs  TpeOyromerocs

MaTCpHUAIbHOTO MTPOAYKTA (HOCHC €T0o IIPUMCHCHU B COOCTBEHHOM HpaKTI/IKe),

— pa3paboTKy (KOMOMHHMpOBAaHME, W3MEHEHHME MapaMeTpoB W TpeOOBaHUN K pecypcam)

TCXHOJIOTHUH ITOJTYYCHHA MAaTCPHUAIIBHOIO U I/IHCI)OpMaI_II/IOHHOl"O NpoaAyKTa € 3aJlaHHBIMU

CBOIMCTBaMH;
. MPOBOJUTh W AHAIM3UPOBATh  pa3pabOTKy  W/MIW  pean3aliio  MPOEKTOB,
MpEaIoIaratommx:

— IUIaHupoBaHue (pa3paboTKy) MaTepHalIbHOTO MpPOJAYKTa B COOTBETCTBUU C 3ajadyeit

cOOCTBEHHOM JIeATENBHOCTH (BKIIIOYAsi MOJIEIMPOBAHUE U pa3pabOTKy TOKyMEHTALUN),

— IUIaHupoBaHue (pa3paboTKy) MaTepHUaJbHOTO MPOJIYKTAa HAa OCHOBE CAMOCTOSITEIHHO

MPOBEAEHHBIX HCCIIEI0BAaHNN TOTPEOUTEIHCKUX HHTEPECOB.

BI:IHYCKHI/IK TOJIYYUT BO3MOKHOCTb HAYYHUTHLCA:
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. BBISIBIIATE W (OPMYJIUPOBATh MpoOJieMy, TPeOYIONIYyI0 TEXHOJIOTHYECKOTO

peleHus;

. MOAU(UIIPOBATH HUMEIOIIHECS HPOTYKTHI B COOTBETCTBUHU c
CUTyalrei/3aka30M/moTpeOHOCThIO/3ajaueld  IeITeTbHOCTY W B COOTBETCTBHM C WX

XapaKTePUCTHKAMU pa3padaThIBaTh TEXHOJIOTHUIO HA OCHOBE 0a30BOI TEXHOJIOTHH;

® TEXHOJIOTU3UPOBATH CBOH OIIBIT, MPCACTABIATH Ha OCHOBE PETPOCICKTHUBHOI'O
aHajin3a " YHI/I(bI/IKaI_[I/II/I ACATCIIBHOCTH OIMMCAHUC B BUAC MHCTPYKIWUH WU TEXHOJIOTHYSCKOM

KapTBhl.

1.2.5. [IpeameTHbIEe pe3yabTaThI
Tlpoepammmuble mpebosanus K 3HAHUAM (pe3YaIbmambl Meopemuieckol N0020MmMo6Ku,):

® ImpaBujia Oe3omacHoit pa6OTLI C DJICKTPOHHO-BBIYUCIIUTCIIBHBIMU MAalllTMHAMU U

cpeacrTBamMu Ui c60pa MPOCTPAHCTBCHHBIX TAHHBIX;

. OCHOBHBIE BH/JIbI IPOCTPAHCTBEHHBIX JAHHBIX;
. COCTaBHBIC YAaCTH COBPEMEHHBIX T€OMH(OPMAITMOHHBIX CEPBHUCOB;
. npoheccuoHambHOe IPOrpaMMHOE obecrnieyeHue JUTSt 00paboTku

MMPOCTPAHCTBCHHBIX TAHHBIX;

. OCHOBBI ¥ IPHHIIUTIBI 23POCHEMKH;

. OCHOBBI W TIPUHIMIIEI PaOOTHl TJIOOATHHBIX HABUTAIIMOHHBIX CITyTHUKOBBIX
cuctem (C'HCC);

. OpeJCTaBiICHUEe W  BHU3Yy&IW3alUs  NPOCTPAHCTBEHHBIX  JIAHHBIX  JUIA

Henpo(eCCUOHAITBHBIX TIOJIb30BATEIICH;

. npuHIUIG 3D-MonenupoBaHus;
. YCTPOWCTBO COBPEMEHHBIX KapTOrpahuecKuX CEpBHUCOB;
. NpEICTaBICHHEe W BH3yalW3alusi  MPOCTPAHCTBEHHBIX  JAHHBIX IS

HEeTpo(eCcCHOHANBHBIX TI0Ih30BaTEIICH;
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. e pUpPOBaHIE KOCMUYECKUX N300paKCHHUI;

. OCHOBBI KapTorpaduu.

Ilpocpammmusie mpebosanusi K YMeHUAM U HABLIKAM (pe3yibmamsl NpaKmuyeckou

NnO02OMOBKU):

® CaMOCTOATCIIbBHO pPCIIaTb IMOCTABJICHHYIO 3aaa4dy, aHAJIU3HUPYSd U noz[61/1pa>1

MaT€pHralibl U CPpECACTBA IJIA eé PELICHNA,

. CO3/1aBaTh M PACCUUTHIBATh MOJETHBIA IUIAH I OSCIMIOTHOTO JIETATEIBHOTO
arnmnapara;
. oOpabaTbIBaTh  a’pOCBEMKY W  TOIYyYaTh TOYHBIE OPTO(OTOIUIAHBI |

ABTOMATU3NPOBAHHBIC TpéXMCpHI)Ie MOACIN MCCTHOCTH,

. MoaenupoBaTh 3D-00BEKTHI;

. 3alMIaTh COOCTBEHHBIE IPOCKTHI;

. BBITNOJIHATH OLU(POBKY;

. BBITNOJIHATH IPOCTPAHCTBEHHBIN aHAIIN3;

. CO03/1aBaTh KapThl;

. co3/1aBaTh MpocTeiine reorpapuueckue KapThl pa3IHYHOTO COJIEPKaHUS;

. MOJIEIMPOBATh reorpapuueckre 0ObEKThI U SIBICHUS;

. MPUBOJIUTH MPUMEPHI MPAKTUUECKOT0 MUCIOIb30BaHUS reorpapuueckux 3HaHUH B

Pa3InYHBIX o0nacTax JCATCIIBHOCTH.

1.3. Cucrema OUEHKM JOCTHXKEHUS IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOECHHMS OCHOBHOM

00pa3oBaTeNbHON MPOTrPaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHUs
Buabl koHTpOJIS:
- IPOMEXKYTOYHBIM KOHTPOJIb, IPOBOAUMBINA BO BpeMsl 3aHATUH;
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- UTOTOBBIA KOHTPOJIb, TPOBOIUMBIH TTOCIIC 3aBEPIICHHS BCEH yUeOHOM MPOrpaMMBl.

@DopMBbI TPOBEPKU PE3YIHTATOB:

- HaOJroIeHre 32 00yJalIUMUCS B TIPOIECCE PaOOTHI,

- UTPBI;

- MHAWBUYAJIbHBIC 1 KOJJICKTUBHBIC TBOPYCCKUC pa6OTbI;

- Oecepl ¢ 00YUAIOMIUMHUCS U UX POTUTEISIMHU.

q)OpMI)I IoABCACHHUS UTOI'OB:

- BBIIIOJIHEHUE MPAKTUYECKUX paboT;

- TCCTHI,

- QHKETHI;

- 3aluTa IIPOCKTaA.

Hrorosas arrecranusa 06yqafoumxcs[ MMpOBOAUTCA IIO pPE3yJIbTaTaM IIOATOTOBKHW W 3alllUThI

IMPOCKTA.

,Z[J'ISI OLCHUBAHUA JOCATCIBHOCTH o6yqa10m1/1xc;[ HCIIOJIB3YIOTCA HWHCTPYMCHTBI

B3aMMOOIICHKMH.

caMo-

n

2.2. IlpumepHbIe TporpaMMbl yueOHbIX npeamMeToB, KypcoB (YTII, rae kak mpumep npornucaHo

«Keiic 1 — 10 yacoB», mocie KpaTKOe€ OINHUCAHHME, YTO 3TO 3a KeiC, ONMMCaHHWE IMOYAaCOBOE

BBIHOCUM YK€ B caM Keiic).

[TpumepHOe yueOHO-TeMaTHUeCKOe MIIaHUPOBAHUE:!

Ne | Pazgen mporpammsl yueOHOTO Kypca KonunuectBo
n/m 4acoB
1 3nakomcTBO. TexHuka Oe3omacHocTH. BBomHoe 3ansTue («MeHss | 2

MHPY).
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Beenenne B reomHpopManmoHHble — TexHojoruu. Keiic  1:
«CoBpeMeHHbIe KapThl, 1M Kak onucares 3emirro?».

Keiic 3HakoMuT 00ydarommxcsi ¢ pa3HOBHIHOCTSAMH JaHHBIX. Pemnas
3ajady Keica, 00yJaromuecs MpoXoIsIT CISAYIOIINE TEMAaTUKU: KapThl
U OCHOBBl HUX (OPMHUPOBAHUS; HU3yUYEHHE YCIOBHBIX 3HAKOB H
IOPUHIUIIOB UX OTOOpakeHHsT Ha KapTe; CUCTEMbl KOOpPAMHAT H
HOPOEKIUH KapT, UX OCHOBHbBIE XapaKTEPUCTHUKH U BO3MOXKHOCTH
OpUMEHEeHHs; MaclTad M JIp. BCIOMOTraTelbHblE HWHCTPYMEHTHI
(bopMHpOBaHUs KapThl.

Keiic 2: «I'nmobGanpHoe mosunuoHupoBanue “Haiimu ceOs Ha 3eMHOM
mrape’”».

HecMotpss Ha TO, YTO HAaBHTaTOPHI W CIIOPTUBHBIC TPEKEPHI CTAIH
HEOTHEMJIEMOM YacCThIO HAUIEH >KU3HHM, MAJIO KTO 3HAET MPUHLMI HX
pabotsl. [Ipoiinsa keiic, oOyuatommecs y3HaioT npo ['JIOHACC/GPS
— TNpUHOUOBL  paboOThl, HCTOPUIO, COBPEMEHHBIE CHCTEMBI,
npuMmenenue. IIlpumenenue sorrepoB. Busyanmzamusi TEKCTOBBIX
naHHbIX Ha kapTe. Co3aaHue KapThl UHTEHCUBHOCTH.

®ororpaduu 1 MNaHOPaMBbI.

Pazmen, TOCBSIIEHHBIA WCTOPHM W TPUHIUIAM  CO3JAHHS
dotorpapuu. OOyuaromuecs MO3HAKOMSTCS C TEXHUKOW CO3JaHUs
dotorpaduu, TO3ZHAKOMSTCS C  BO3MOXKHOCTSIMH  TIPUMEHEHUS
dororpaduu Kak cpecTBa CO3AaHUSI YET0-JIn00.

OcHoBbl a3pooTochEéMKHU. [IpuMeHeHre 6eCIMIOTHBIX aBUAITMOHHBIX
cucteM B adpodorochéMmke. Keiic 3.1: «/lns yero Ha camom perne
HY’KEH OECNUJIOTHBIN JIeTaTebHbIN anmnapar?y.

OOBEMHBII KelC, KOTOPbI MO3BOIUT 00YYarOIIMMCS OCBOUTD MOJIHYIO
TEXHOJOTMYECKYI0  LIEMIOYKY,  HCHOJIb3YEMYI0  KOMMEPYECKHUMHU
KOMITAaHUSIMHU. Y CTpOICTBO M MpUHUMIIEI pyHKIMOHUpoBaHus BILJIA,
OCHOBBI ()OTO- ¥ BUJCOCHEMKH W MPUHIIMIIOB Nepeadu MH(opMauu
¢ BIIJIA, o6pabotka nanusix ¢ BITJIA.

29

Keiic 3.2: «3mMeHeHMe cpesibl BOKPYT LIIKOJIBDY.

[Ipomomxkenne keiica 3.1. OOyuarommuecs, wuMes B  CBOEM
pacrlopsDKeHUH  AJIEKTpOoHHYI0 3D-Monenb IMIKOJBL, MPOJIOSIKAIOT
BHOCHUTh M3MEHEHHsI B MPOAYKT C IEIbI0 OJIarOyCTpOMCTBa paiioHa.
OOyJarommecs: TPOI0JDKAIOT COBEPIIEHCTBOBATh CBOM HaBbIK 3D-
MOJIEJIMPOBAHUS, 3aBEPILAs IPOEKT.

10

HOI[FOTOBKa 3aI0UTEI ITPOCKTA.
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8 3anura NpoeKTOB. 2

9 3akmrounTenbHoe 3aHsATHe. [loaBeieHre UTOroB paboTHI. 2

2.2.1. O01me mMoI0XKEHUA

[Mlporpamma  «['€OMHPOPMAIIMOHHBIE  TEXHOJOTHM»,  SIBISSCH  HEOOXOJUMBIM
KOMIIOHEHTOM OOIIero 0o0pa3oBaHUsl BCeX OOyYarOUIUXCs, MPEAOCTaBISAET UM BO3MOXKHOCTH
IIPUMEHSTh Ha NIPAKTUKE 3HaHUs OCHOB HaykK. [Iporpamma siBiisieTcst pakTUUECKU €JUHCTBEHHBIM
HIKOJIBHBIM YY€OHBIM KYpPCOM, OTpPaXKalOUIMM B CBOEM COACPKAHWUU OOIIUE IPHHIUIIBI
npeoOpa3yronieil JesITeJIbHOCTH 4YeJOBEKa W BCE ACIEeKThl MaTepUalbHON KyibTyphl. Kypc
HaIPaBJICH HAa OBJIAJICHUE OOYYAOIIMMUCS HaBBIKAMH KOHKPETHOHN MPEeIMETHO-IIPEoOpa3yroIen
JACATCIIbHOCTH, CO3JaHHUC HOBBIX HGHHOCTCI\/JI, 4T0, HCCOMHCHHO, COOTBCTCTBYCT HOTpC6HOCT$IM
pa3Butus obmectBa. B pamkax « TeXHONTOTHI MPOUCXOIUT 3HAKOMCTBO ¢ MUPOM Tipodeccuit u
opueHTalus oOydJaruuxcss Ha paboTy B pa3NUYHBIX cdepax OOIIECTBEHHOIO MPOU3BOJCTBA.
Tem cambIM oOecrieuyuBaeTCs TMPEEMCTBEHHOCTh TIIepexojila OOydYarommxcsi OT OOIIero K

poQeCCHOHATBHOMY 00pa30BaHUIO U TPYIOBOM JEATETLHOCTH.

[Tporpamma npenmera «TexHonorus» obecrneunBaeT (HoOpMUPOBaHHE Y OOYyYaroIUXCs
TEXHOJIOTUIECKOTO MBIIUICHUs. CXeMa TEeXHOJIOTHYECKOTO MBIIUIEHHS (TOTPeOHOCTh — IIeNTh —
Croco0 — pe3yJabTaT) MO3BOJIAET HAauboJiee OPraHUYHO peniaTh 3a7a4d yCTAHOBJICHUS CBsI3el
MEXIy 00pa30BaTENIbHBIM U KM3HEHHBIM IPOCTPAHCTBOM, 0Opa30BaTEIbHBIMU pE3yjbTaTaMH,
MOJYYEHHBIMU TIPH HM3YyYEHMM pa3IMYHBIX MPEJIMETHBIX 00JacTel, a Takke COOCTBEHHBIMHU
00pa3oBaTeNbHBIMU  pe3yJbTaTaMH (3HAHUSMH, YMEHHUSMH, YHHBEPCAIbHBIMH Y4eOHBIMU
NEWCTBUSMU W T. NI.) W JKU3HEHHBIMH 3amadaMu. Kpome TOro, cxema TEXHOJIOTHYECKOTO
MBIIJICHHUS] TI03BOJIIET BBOJUTH B 00pa30BaTENbHBIM MpOIECC CUTYaIMH, IaroIlUde OIBIT
OPUHATHS TIparMaTUYHBIX PEIIeHUH Ha OCHOBE COOCTBEHHBIX 00pa3oBaTENbHBIX PE3YJIbTATOB,
HauWHas OT pemieHus OBITOBBIX BONPOCOB M 3aKaHYMBAas pEIICHHEM O HaIlPaBICHHUIX
IIPOIOJDKEHHS 00pa30BaHMs, TOCTPOCHUEM KapbepHBIX M KM3HEHHBIX IJIAHOB. TakuMm oOpa3om,
nporpamma  «I'eomHdpopmaTtuka» TO3BOISIET CHOPMHPOBATH y OOYYAIOLIUXCS  pecypc
NPAaKTUYECKUX YMEHHUH M OIbITa, HEOOXOMUMBIX JUIsI pa3yMHOH OpraHU3ali COOCTBEHHOM
KM3HH, CO3MA€T YCIOBUS Ui Pa3BUTHS HMHUIIMATUBHOCTH, W300pETaTENbHOCTH, THOKOCTH

MBIIIICHHS.
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Y4eOHO-BOCIIUTATENbHBIM IpollecC HampaBieH Ha (QOPMUpOBAaHHWE M Pa3BUTHUE
Pa3JIMYHBIX CTOPOH OOYYAIOIIMXCS, CBSI3aHHBIX C peajn3aliell Kak uX COOCTBEHHBIX HHTEPECOB,
TaK U MHTEPECOB OKpyXkaromero mupa. [Ipu 3ToM rHOKOCTH MpOrpamMMbl MO3BOJISET BOBIICYD
00y4aroIuXCcsl C pa3InYHBIMU CIIOCOOHOCTAMU. bonbiioil 00bEM MPOEKTHBIX PabOT MO3BOJISET
y4ecTh MHTEepPEChl U OCOOEHHOCTH JMYHOCTH KaXKAOro oOydaromierocsi. 3aHsATHs OCHOBaHBI Ha
JMYHOCTHO-OPHUEHTUPOBAHHBIX TEXHOJIOTUSAX OOYYEHHsS, a TaKKe CHUCTEMHO-AEATEIbHOCTHOM

METOJIe 00yUeHUSI.

JlaHHas mporpamma OpeArnoyiaracT BAPUATHUBHBIA MOAXOJ, TaK KaK B 3aBUCHUMOCTH OT
00yyJaromerocs mo3BoJIIeT YBEIUYUTh WIN YMEHBIIUTh O0BEM TOM HIIM UHOM TEMBI, B TOM YHCIIE

H CJIIOKHOCTD, a4 TAKIKC ITOPAAOK ITPOBCACHUS 3aHSATHH.

2.2.2. OcHOBHOE cojiepaHue Y4eOHbIX TPEIMETOB Ha YPOBHE OCHOBHOIO 00IIEr0 00pa3oBaHUs

Ha mnpotrskeHun kypca mnporpamMmbl 0OydaroIIMecs TIO3HAKOMATCS C pa3IU4YHbIMU
reoMH(pOPMALMOHHBIMU CUCTEMaMH, y3HAIOT, B KAKUX 00J1acTIX MpUMEHseTCsl reonH(popMaTHKa,
KaKHe 3aJaud MOXET pellaTrh, a TaKKe CMOTYT CaMU NPUMEHSTh €€ B CBOEH INOBCEIHEBHOMN
#u3HU. OOyuatomuecss 0a30BO yCBOAT MNPUHLIMII Mo3uLMOoHMpoBaHus ¢ nomompbio ['HCC.
VY3HaIT, KaKk MOXHO OpraHM30BaTh COOp CITyTHHUKOBBIX JAaHHBIX, KaK OHH IPEACTaBISAIOTCS B
TEKCTOBOM BHJI€ U KaK UX MOYKHO BU3yaJIu3MpOBaTh. B paMkax nmporpamMmsl BEIOEPYT POEKTHOE
HalfpaBJIeHUE, HayyaTcs CTaBUTh 3aJjaud, UCCIIEJO0BaTh MPOOIEMaTHKY, MJIAHUPOBATh BEICHUE

IMMPOCKTA U TPAMOTHO pacupCACIATh POJIM BHYTPU KOMAH/BI.

OOyyaroniecss CMOTYT TO3HAKOMUTHCS C HCTOpPHEH TpPUMEHEHHUS OEeCHHIIOTHBIX
JIeTaTeNbHBIX alllapaToB. Y3HAIOT O COBPEMEHHBIX OECIUIOTHUKAX, CMOTYT PEUIUTh Pa3IuyHbIC
3aJ1auy ¢ UX MOMOIIBI0. Y3HAIOT TakKKe U 00 OCHOBHOM YCTPOHCTBE COBPEMEHHBIX O€CITHIIOTHBIX
cucteM. OOydarommecs: y3HAKOT, Kak cO3/MaéTcs MOJETHOE 3adaHue Jisa OecnuiaoTHHKOB. Kak
MPOU3BOJUTCS 3alyCK W JanbHeimmas chbéMka ¢ nomoipio BAC. A Takke MHojydar Takue

PE3YJIbTAaThI C’béMKI/I, KakK OpTO(I)OTOHJIaH u TpéXMCpHLIe MOICIIN.

OOyuarommecst  yrayOsiTcsi B TEXHOJOTHIO  OOpabOTKM  TEOJaHHBIX  MYyTEM
ABTOMATU3UPOBAHHOTO MOJETUPOBAaHUS OOBEKTOB MeCTHOCTH. (CaMOCTOSTENhHO CMOTYT

BBITIOJIHUTHh ChbEMKY MECTHOCTH 110 NoJETHOMY 3afaHuto. CoznanyT 3D-monenu.
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OOy4arommecsi 03HaKOMSTCSI C Pa3IMYHBIMUA YCTPOMCTBAMU MTPOTOTUITMPOBAHUS. Y 3HAIOT

o0mye NPUHIUMBI PadOThl YCTPOHCTB, cepbl MX NPUMEHEHUS M TMPOIYKTHI JIEATEIbHOCTH

JMAHHBIX ycTpoicTB. OOydvaromuecs HaydaTcs rOTOBHTH 3D-Mozenu Ui MedaTd C MOMOIIBIO

OKCIIOpTa AAaHHBIX. I[OHOJ'IHHT MOACIN II0 JaHHBIM aBpO(i)OTOC"béMKI/I C IIOMOIIBKO PYYHOI'O

MOACIINPOBAHUA. HpI/IMeHHT YCTpOﬁCTBa AJIA IIPOTOTUIIMPOBAHUA IJIA II€UYATH 3aJIlaHUA.

OOyuJaromuecst u3y4aT OCHOBBI B TOATOTOBKE npe3eHTanuu. Coznanyt e€. [loaroroBsrcs

K IpEACTAaBICHUIO PCATTU30BAHHOI'O ITPOTOTHUIIA. HpeI[CTaBﬂT €TI0, 3amuyInas IMpocCKT.

3.1. [IpumepHbIil y4eOHBIi MJ1aH OCHOBHOTO 001IET0 00pa30BaHUs

3.1.1. IlpumepHusblit KaneHaapHbii yueOHblil rpaguk Ha 2019/2020 yuebublii roa

Ilepuoa 00yueHus1 — CEHTAOPb-Mail.

KosanuyectBo yueOHbIX Heaeab — 34.

KoaunuyecTBo yacoB — 68.

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

[IpasgHuuHblE U BBIXOAHBIE THU (IO MPOU3BOJCTBEHHOMY KaJleHAApI0 MpU IIECTUAHEBHON

paboueii Henene):

KanukynspHblil nepuos:

Ne | Mecsan ®opMma Kon- Tewma 3anaTHA dopMa KOHTPOJIA
/T 3aHATHS | BO
4acoB
1 Cents16ps | JUIIP 2 3HAaKOMCTBO. Texnuka | becena
0€30MacHOCTH. BBonHoe

3anstue (Mensist Mup+).
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CeHTts0pb

JI/TIP

HeoO6xogumocTh  KapThl B
coBpemeHHOM Mupe. Cdepsl
HpI/IMCHCHI/ISI, HepCHeKTI/IBBI
WCIIOJIb30BaHUS KapT.

becena

CeHTs0pb

JU/TIP

BektopHbie  nmaHHBIE — Ha
KapTax. 3HaKOMCTBO C BeO-
I'MC. Ier xak aTpuOyT
KapThl. 3HaKOMCTBO c
KapTorpauuecKuMu OHJIANH-

CCpBHCAMMU.

becena

CeHTs0pb

JUTIP

Cset u uBer. Posb 1Beta Ha
kapre. Kak 3acraButh LBET
paboTtath Ha ceOs?

becena

OxkTs0pB

JU/TIP

Co3ganne ¥ myOauKaIus
COOCTBEHHOM KapThl.

JlemoHcTparus
peuieHus keica

OxTs6pB

JU/TIP

Cucremsbl r100alIbHOTO

IMO3UIIMOHHUPOBAHUA.

becena

OxTs6pB

JU/TIP

HpI/IMeHeHI/Ie CITYTHHUKOB I
IMMO3UIIMOHHUPOBAHUA.

JleMoHcTpanus
pelIeHus Kelica

OxkTs0pb

JU/ITP

Hcropus ¢dotorpadun.
®ororpaduss Kak  crnocod
W3yYeHUS OKPY’KaIOILEro

MUpA.

becena

Hos16pn

JU/ITP

XapakTepuCTUKU
¢doroanmnaparos. Ilomyuenue
KayeCTBEHHOTr0 ()OTOCHUMKA.

becena
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10 | Hos6pp JI/TIP Coznanne chepuueckux | becena
ITAHOPAM. OcHoBHBIE
TIOHATHS. Heo6xonumoe
obopyoBaHue. TexHuka
CbEMKH cepruieckux
naHopam pa3nu4HOR
arnmaparypomu.

11 | Hosi6pb JI/TTIP Coznanue chepuueckux | TectupoBanue
MaHopaM. CumBka
HOJyuYeHHBIX  (hoTorpaduii.
Koppekuus u peTyIib
naHopam.

12 | Hexabpb JI/TIP dortorpamMmeTpusi U ee | becena
BIMSHAE HAa COBPEMEHHBIH
MUD.

13 Jexabpb JUTIP Cuenapun cbeMKu 00bekTOB | becema
TSt MOCIIEAYIOILIETO
MOCTPOCHHUS 170:¢ B
TPEXMEPHOM BHJIE.

14 | dexabpb JUTIP [TpuHIHD noctpoeHus | becena
TPEXMEPHOTO  M300pakKeHHS
Ha KommbloTepe. Pabora B
¢dotorpammerpuueckom [10 -
Agisoft ~ Metashape  wnn
AQHAJIOTUYHOM. O6paboTtka
OTCHSTOTO MaTepuara.

15 | Hexabpp JUTIP becniunorHuk B | becena
reouH(popMaTuKe.
YCTpoliCcTBO U IIPUMEHEHUE
JpOHa.

16 | SaBapn JUTIP Texuunueckne ocobeHHoCcTH | becena

BILTA.
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17

SAuBapb-
®despanb

JI/TIP

[Tunoruposanue BITJIA.

TectupoBanue

18

®deBpatib

JU/TIP

Hcnonp3oBanue
OECIWJIOTHUKA JUISI CBHEMKH
MECTHOCTH.

JeMoHcTpanus
peuieHus Keica

19

Maprt

JU/TIP

Bosznukaroniue poOIeMBI
npu co3nanuu 3D-monenei.
CnocoObl  pelaKTHPOBAHUS
TPEXMEPHBIX MOJIEIICH.

becena

20

Mapt

JUTIP

TexHonoruun
MPOTOTUITMPOBAHMS.
YcTpoiicTBa 19 BOCCO3aHUS
TPEXMEPHBIX MoeJIeH.
Pabota ¢ 3D-nipunTEpOM.

becena

21

Mapt

JU/ITP

dusnyecke W XUMHYECKUE
CBOMCTBa IuiacTuka Wit 3D-
TIpUHTEpPA. [Teuats

TPEXMEPHON MOJIEIIN LIKOJIBI.

TectupoBanue

22

Maprt

JU/TIP

Pa6ora B IIO amns pydHOro
TPEXMEPHOTO
MoaenupoBanusi — ScetchUP
WJTA QaHAJIOTUIHOM.

becena

23

Arnpenb

JUTIP

OKCIOPTUPOBaHUE
TPEXMEPHBIX
[IpoexTupoBanue

daiinos.

COOCTBEHHOM CIIEHBI.

becena
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24 | Anpens JUTIP 2 Ilewatrs wmomenu wHa 3D- | becena

MIpUHTEpE. Odopmiienue

TPEXMEPHOM  BELIECTBEHHOM

MOJICJIH.
25 | Mait [P 3 [ToaroroBka 3aLUThI

MPOEKTA.
26 | Mait I1P 2 3aimuTa MpoeKTOB. JemoncTpanus

pELLIECHHS KEMCOB

27 | Mait JUITP 2 3aKIOYUTENbHOE  3aHSTHE.

[MonBeneHne MUTOrOB padOTHI.
[Tnaner mo qopaboTke.

3.2. Cuctema ycia0Bui peajinzalliid OCHOBHOM 00111e00pa3oBaTenbHOM MporpaMmbl

3.2.1. Omnucanue KaJpoBBIX YCIOBHI pealu3allid OCHOBHOM 00Opa3oBaTeIbHOM IpOrpaMMbl

OCHOBHOTO 00111eT0 00pa3oBaHus (OMMCcCaHNEe KOMITIETEHIIUI HACTAaBHUKA)

HacraBauk nporpammel «I'eonHpopmMaTrkay paboTaeT Ha CTHIKE CAMBIX aKTYaJbHBIX 3HAaHUN 11O
HAaIMpAaBJICHUIO TE€OMPOCTPAHCTBEHHBIX TEXHOJIOTHUM, a TaKKe T€HEPUPYET HOBBIE MOIXOIbI U
peleHusi, BOIUIONIAasl UX B pealibHble TPOEKThl. HacTaBHUK SBIIIETCS TPAMOTHBIM CIELHAIIMCTOM
B 00J1aCcTH TeOMH()OPMAIIMOHHBIX CUCTEM, CIEANUT 3a HOBOCTSAMHU CBOEH OTpACiy, U3y4aeT HOBBIE
texHosioruu. O0aiaeT HaBBIKAMU MPOEKTHON IEATETLHOCTH, BHEIPSA €€ MPUHITUITBI B TIPOIIECC

00y4eHwusl.

HactaBHuk B paBHOW cTemeHH o00JafaeT Kak CHCTEMHOCTbIO MBIIUICHHS, TaK U JAyXOM
TBOpYECTBAa; MOOWJIEH, yMeeT paboTaTh B KOMaH/E, KPUTHYECKH MBICIUTh, aHAJIU3UPOBATH U

0000111aTh OMBIT, TEHEPUPOBATH HOBOE, YMEET CTABHUTD 3aJ1a4d U PEIaTh UX, a Takke paboTaTh B
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YCIIOBUSIX HEOIPEAeNEHHOCTH U B paMKaX NMPOEKTHOW mapaaurmbl. [lomMmumo 3TOro, HacTaBHHUK

o0jasaeT ne1arorn4eckon Xxapu3Mon.
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4. Conepxxkanue Kypca
OcHoOBHBIE pa3jie/ibl NPOrpPaMMbl Y4eOHOT0 Kypca
1) BBenenne B 0CHOBBI reOMH(GOPMAIIMOHHBIX CHCTEM U MPOCTPAHCTBEHHBIX IAHHBIX.

O6yqa}omnec;1 IIO3HAKOMATCA C  pa3IM4YHbBIMH  COBPEMCHHBIMH reOI/IHQ)OpMaHI/IOHHHMI/I
CHCTECMaMU. YBHaIOT, B KakKMX 00JacTax IIPUMCEHSACTCA FeOI/IH(bopMaTI/IKa, KaKHC 3aJa4u MOXKCT

pemaTh, a TAkXKe Kak 00yJaromuecss MOTyT CaMH IMTPUMEHSTh €€ B CBOSH IMOBCETHEBHON KU3HH.
2) ¥Ypok padorsl ¢ TJIOHACC.

OOyuaromnuecss 6a30BO YCBOST MPUHIUT Mo3uIMOHUpoBanus ¢ moMompio [HCC. Y3nHaroT, kak
MO>KHO OPTaHM30BaTh COOpP CIIyTHUKOBBIX JAHHBIX, KAK OHU MPEACTABISIOTCS B TEKCTOBOM BHJIE

U KaK UX MOXXHO BHU3YaJH3UPOBATh.
3) BbIOOp NPoeKTHOr0 HANPAaBJIEHUS M paclpe/iejieHue poJieil.

Bribop mnpoextHoro HampasieHus. IlocranoBka 3amaun. MccienoBanue mnpoOieMaTHKH.

IInanupoBanue npoekra. Pacripenenenue posei.
4) YcTpoiicTBO M IpUMeEHeHHe 0eCMJIOTHUKOB.

OO6yuatromuecs no3HakomsTcs: ¢ ucropueil npumenenuss bAC. Y3naior o coBpemeHHbix BAC,
KaKMe 3aJaud MOXKHO pelmarb C HX IOMOUIbIO. Y3HAIOT TakkKe OCHOBHOE YCTPOWCTBO

coBpemeHHbIX BAC.
5) OcHOBBI CHLEMKH ¢ 0€CIIMJIOTHUKOB.

OO6yuaromuecs y3HaroT, Kak co3faércsa noji€rnoe 3ananue st BAC. Kak npousBoauTcs 3amyck
U janpHeimas cbémka ¢ nomompio BAC. A Takke Kakue pe3ysbTaThl MOXKHO MOJIYYUTh U Kak

9TO cAenaTh (MOoIy4eHne OpTOPOTOIIIaHA U TPEXMEPHOU MOJIETIH ).
6) Yruy0/JéHHOe U3yyeHHe TEXHOJIOrHil 00padoTKH reoJaHHbIX.
ABTOMaTH3UPOBAHHOE MOJAETHUPOBaHNE 00BEKTOB MECTHOCTH ¢ TToMoIIbio Agisoft PhotoScan.
7) CoOop reogaHHbIX.
AspodoTochéMKa, BEIMOTHEHHE CHEMKH MECTHOCTH 110 TIOJIETHOMY 33/IaHUIO.
8) OOpadoTka U aHAIHU3 Ire0JAHHBIX.
Coznanne 3D-mopenei.

9) H3ydeHue ycTpoiicTBa I NPOTOTHIIHPOBAHUS.
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O3HakoMJIEHHE C YCTPOMCTBAMHU MPOTOTHUIHPOBAHUS, MPEIOCTABICHHBIMH O0y4arOIIUMCS.
OOyuaronuecs y3HarT 00IUe MPUHITUIBI PAOOTHI YCTPOKCTB, a TAK)KE KOT/Ia OHU MPUMEHSIOTCS

U YTO C UX MOMOIIBI0 MOXHO MOJTYYHUTb.
10) IToaroroBka JaHHBIX JI1 YCTPOHCTBA NPOTOTUINIUPOBAHMS.

[ToaroroBka 3D-Moenei, SKCIOPT TaHHBIX, MOJArOTOBKA 3aJaHU 110 M€YaTH.
11) IIporoTunupoBanue.

[Ipumenenue ycTpoicTB nmpoToTunupoBanus (3D-puHTED).
12) ITocTpoeHue NPOCTPAHCTBEHHBIX CLIEH.

I[OHOJ'IHeHI/Ie MoOJIeNIied 110 JTaHHBIM aSPO@OTOCBéMKI/I C MOMOIIBKO PYUYHOI'O MOJACIHNPOBAHUSA U

IIOATOTOBKA K I1€4aTH HA yCTPOMCTBAX IPOTOTUIIMPOBAHUS.
13) IloaroroBka nmpe3eHTaI M.

I/I3yquHe OCHOB B IOAIOTOBKC IIPE3CHTAIIUU. COBILaHI/Ie MMpEe3CHTAlIH. HOI[FOTOBKa K

MPEJICTABICHUIO PEATM30BAHHOTO IPOTOTHUIIA.
14) 3amuTa NpoeKkToB.

HpeI[CTaBJ'IeHI/Ie PCAITIN30BAHHOIO ITPOTOTHUIIA.
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4.1. TemaTn4yecKoe MJIAHUPOBAHUE

Ne i/t

Pa3nensl nporpaMMbl y4e0OHOTO Kypca

Bcero
4acoB

1

3HakoMcTBO. Texunka 0ezonacuoctu. BBoagHoe 3ausitue
(«MeHsisi MEPY).

BBenenue B reonnpopmanmnonnbie Texnosornu. Keiic 1:
«CoBpeMeHHbIe KapThl, 1M Kak onucare 3emuno?».

2.1

HeoOxoaumocTth kapThl B coBpeMeHHOM Mmupe. Chepbl
MIPUMEHEHUS, IEPCIIEKTUBBI UCIIOIb30BAHUS KapT.

2.2.

BexTopHble nanHble Ha KapTax. 3HakoMcTBO ¢ Beo-I'1UC.
[{BeT kak arpulyT KapThl. 3HAKOMCTBO C
KapTorpaguuecKNMH OHJIAIH-CEPBUCAMH.

2.3.

Cger u 1Bet. Poub 11BeTa Ha kapre. Kak 3acTaBuTh 1BET
paboraTh Ha ce0s?

24.

Coznanue u nyoaukanys coOOCTBEHHOM KapThl.

Keiic 2: «I'106anbH0e no3unuonupoBanue “Haiinn ceds
Ha 3eMHOM HIape”».

3.1.

CucreMsl 11106aIbHOTO MO3UIIMOHUPOBAHUS.

3.2

HpI/IMeHeHI/IC CITYTHHUKOB JJI1 TO3UIMOHUPOBAHUA.

dororpapuu ¥ NAHOPaMBI.

4.1.

Ucropus potorpaduu. dororpadus kak crocod u3ydeHus
OKPY’KaIOIIET0 MUPA.

4.2.

Xapakrtepuctuku ¢oroanmnaparos. [Tomyuenue
KayeCTBEHHOI'0 (DOTOCHUMKA.

4.3.

Coznanue chepruyeckux nanopam. OCHOBHBIE MTOHSTHSI.
Heobxoanmoe obopynoBanue. TexHuka cbEMKH
chepruecKkux MaHopaM pa3IudHON ammapaTypoi (Kamepbl
cMapThOoHOB O€3 MTATHBOB, UGPOBBIEC (PoTOATTIAPATHI CO
MTaTUBAMU U T. J1.).

4.4.

Cosznanue chepuueckux nasopam. CHIMBKa IOTy4EHHBIX
dororpaduii. Koppekius u peTyuis naHopam.

OcHoBbl a3podorochémku. [Ipumenenne BAC
(0ecnuJIOTHBIX ABUAIIMOHHBIX CUCTEM) B
aspodorocrémre (Keiic 3.1: «/lus yero Ha camom geJie
HY’KeH 0eCUJIOTHBIN JieTaTeJIbHbIN anmapar?»).

5.1

doTorpamMmeTpus U €€ BIUSHUE HA COBPEMEHHBIN MUD.
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CueHapuu CbEMKH 00BEKTOB JUISI TOCIIETYIOIIET0
MOCTPOCHUS UX B TPEXMEPHOM BHUJIE.

5.2.
[TpuHIMI TOCTPOCHUS TPEXMEPHOT'O N300paXKEHHS Ha
kommbioTepe. Pabota B ororpammerpuyeckom 110 —
Agisoft PhotoScan nnu ananornanom. O6paboTka
5.3. OTCHATOI'0 MaTepuaa.
BecriunotHuk B reonHdopmaruke. Y CTpONUCTBO U
54. IPUMEHEHUE JPOHA.
55. Texunueckue ocooennoctu BITJIA.
5.6. [MunotupoBanue BITJIA.
Hcnonp3oBaHne O€CIUIOTHUKA ISl CbEMKH MECTHOCTH.
5.7.
Bo3suukaromue npo6iemsl mipu co3ganuu 3D-moeneil.
58 CniocoObl peIakTHPOBAHUS TPEXMEPHBIX MOJICICH.
TexHonoruu NpOTOTUIIUPOBAHUSA. Y CTPOMCTBA IS
BOCCO371aHus TpEXMEpHBIX Mojeneil. Pabora ¢ 3D-
59 MIPUHTEPOM.
duznyeckue ¥ XUMUYECKHe CBOMCTBA miacTuka amns 3D-
510. | mpuntepa. IleyaTs TPEXMEPHOM MOJEIH NIKOJIEIL.
Keiic 3.2: «A3MeHeHue cpeabl BOKPYT HIKOJIbI».
6.1. Pa6ora B I10 ans pydHOoro TpéXxMepHOro MoJIeIMpPOBaHUS
— SketchUp miin aHaJIOrMYHOM.
6.2. OKCnopTHpOBaHUE TPEXMEPHBIX (ailnoB. [IpoexTupoBanue
COOCTBEHHOM CIICHBI.
6.3. [Teuats Monenu Ha 3D-npunTepe. Odopmienue
TPEXMEPHOMN BEIIECTBEHHON MOJIEIH.
7 [TonroroBka 3amuThl MPOEKTA.
8 3amuTa NpoeKTOB.
3akmrounTenpHoe 3aHsATHe. [loBeieHre UTOroB paboTHI.
9 [Tnansl mo gopaboTke.
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KEﬁCbI, BXOAHI.IJ,VIQ KpaTtkoe copeprkaHue
B Nporpammy

Keic 1. CoBpemeHHble Keic 3HaKoMUT 0byYatoWwmMxcs ¢ pasHOBUAHOCTAMM AaHHbIX. Pewasn
KapTbl, nam Kak onucatb 33434y Keica, obyyatowmeca NpoxogaT cnegytowme TeMaTUKK: KapTbl U
3emnio? OCHOBbI UX POPMMPOBAHUA; U3YHEHWNE YCNOBHbIX 3HAKOB U MPUHLMMOB UX

OTObBparKeHUs Ha KapTe; CUCTEMbI KOOPAUHAT 1 MPOEKLNIA KapT, UX
OCHOBHbIE XapaKTePUCTUKM U BO3MOXKHOCTM NPUMEHEHUSA; MacluTab u ap.
BCMOMOTaTe/IbHble MHCTPYMEHTbI GOPMUPOBAHMA KapTbl.

Keic 2. TnobanbHoe HecmoTpa Ha To, YTO HaBMUraToOpPbl U CNOPTUBHbIE TPEKEPbI CTaIN
No3nuMoHMpoBaHne «HaigmM | HEOTbEMNIEMOW YaCTbHO HALWLEN KM3HM, MaN0o KTO 3HAET NPUHLUN UX
cebsa Ha 3eMHOM Lape». paboTbl. Mpoiaa Keic, obyyarowmecs yaHatot npo INMTOHACC/GPS —

NPUHLMNbI PaboTbl, UCTOPUIO, COBPEMEHHbIE CUCTEMbI, MPUMEHEHMUE.
MpumeHeHWe norrepos. Busyanmsauma TEKCTOBbIX AAaHHbIX Ha KapTe.
Co3paHune KapTbl MUHTEHCMBHOCTMW.

Kelic 3.1. AspodoTocbéMKa. | OBBEMHBIN Kelc, KOTOPbI NO3BOIUT 0OYYaIOLLMMCS OCBOUTL MOJTHYIO

«[nsa yero Ha camom gene TEXHO/IOTUYECKYIO LLENOYKY, UCMO/Ib3yeMY0 KOMMEPYECKMMU
HyXeH 6ecnunoTHbIN KOMMNAHUAMMU. YCTPOIACTBO U NPUHUMNbI QYHKLMOHUPOBaHMA BIJA,
NieTateNbHbIA annapart?». OcHoBbI GOTO- U BUAEOCHEMKN N MPUHLIMMNOB Nepeaayn nHpopmaumm ¢

BMNJ1A, o6paboTka gaHHbIx ¢ BMJIA.

Keiic 3.2. UsmeHeHMe cpeabl | MpogonkeHue Kelica 3.1. Obyyatowmecn, UMesi B CBOEM PaCnopsAKeHUU
BOKPYT LWWKObI. 3NeKTPOHHYI0 3D-moae b LWKObI, NPOAO/IKAT BHOCUTb U3MEHEHMA B
NPOAYKT C Lenbto baaroycTpoiicTBa panoHa. Obyyatowmeca NnpogonKatoT
COBepLUEHCTBOBaTb CBOM HaBblk 3D-MOAeNMPOBaHUA, 3aBepLUaA MPOEKT.

4.2.4. MarepuanbHO-TEXHUUECKUE YCIOBUS pealn3allil OCHOBHOW  00pa3oBaTeiabHOU

mporpaMmaI (HO CyTH, O6’b€I[I/IHCHI/IC BCCX PCCYpCOB, NPONMMCAHHLIX B Keﬁcax)
Cnucok 060pya0BaHUS

Ne n/n HaumeHoBaHue | KpaTkue TexHu4yecKme xapaKTepuctuku Ea. uam. Kon-Bo

1 | KomnbloTepHblii Knacc UKT

1.1. M®YVY (npuHTep, ckaHep, Konup) MuHuMmanbHble: popmat Ad, naszepHbli, WwT.
1.2. HoyTOyK HacTaBHMKa C HoyTbyk: WwrT.
npesycTaHoB/IEHHOW OnepaLoHHO Npou3BOANTENIbHOCTbL Npoueccopa (no
cucTtemomn, oPpUCHBIM NPOrPamMMHbIM Tecty PassMark — CPU BenchMark
obecneyeHnem

http://www.cpubenchmark.net/): He
meHee 2000 egnHuny,

06bEM onepaTUBHOM NamATU: He MeHee 4
re; 1
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06bém HakonuTensa SSD/eMMC: He meHee
128T6;

MO ana npocMmoTpa 1 peaakTMpoBaHuA
TEKCTOBbIX JOKYMEHTOB, 3/1EKTPOHHbIX
Tabamu M NpeseHTauunin
pacnpocTpaHéHHbix dopmaTos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xlsx, .odp, .ppt,
.pptx).

1.3.

HoyTbyK c npeaycTaHOBAEHHOM
onepauMoHHOM cUcTeMon, 0GUCHbIM
NporpammHbIiM obecrneyeHnem

HoyTbyk:

He HuKe Intel Pentium N (1awm Intel
Celeron N), He HMKe 1600 Mru,
1920x1080, 4Gb RAM, 128Gb SSD;
Npon3BOAUTENBHOCTb NPOLLeccopa: He
meHee 2000 eanHuu,;

MO pna npocMoTpa U pefakTUPOBaHUA
TEKCTOBbIX JOKYMEHTOB, 3/IEKTPOHHbIX
Tabauy, v npeseHTauni
pacnpocTpaHéHHbIx dopmaTos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xlsx, .odp, .ppt,

.pptx).

wT.

10

1.4.

MHTepaKTUBHbIN KOMMIEKC

Koanuyectso ogHOBPEMEHHbIX KACaHNI—
He meHee 20.

wT.

YpoK TexHonorum

2.1

ApaunTtusHoe o6opyaoBaHue

2.2.

3D-06opyaosaHue (3D-npuHTEp)

MuHUManbHble:

TN npuHTepa: FDM;

maTepuan: PLA;

pabounii cTon: ¢ NoLOrpeBoOMm;

paboyas o6nacTb (XYZ): ot 180x180x180
MM;

CKOPOCTb neyatu: He meHee 150 mm/cek;
MWHUMa/bHas TO/ILMHA cioA: He Bbosee
15 MmKm;

¢dopmar dainos (ocHoBHbIe): STL, OBJ;
3aKPbITbIM KOPNYC: Hanu4me.

wT.

2.3.

Mnactnk agna 3D-npuHTEpa

ToAlWMHa NNAaCTUKOBOWN HUTK: 1,75 Mmm;
matepuan: PLA;
BEC KaTyLKK: He meHee 750 rp.

wT.

15

2.4,

MNO gna 3D-mozennpoBaHma

O6nauHblit HCTpymeHT CANP/ACYN,
OXBaTbIBaOLLNI BECb NpoLuecc paboTbl €
N34eNnAMU — OT NPOEKTUPOBAHMUA A0
M3roToB/IEHMA.

[JononHutensHoe obopynoBaHue

2.5.

LLnem BUpTyaNbHOM peanbHOCTU

Obuiee paspeleHne He meHee 2160x1200
(1080x1200 ans Kaxkaoro rnasa), yron
o630pa He meHee 110;

HaNM4mMe KOHTpoNepos — 2 WT.;
HanMyme BHELWHNX JaTYNMKOB — 2 WT.;
pa3bém ANA NOAKNOYEHNA HAYLWHWKOB:
Hannuue;

BCTPOEHHAA Kamepa: Hannume.

KOMNNEKT
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2.6.

LLtatMe ana kpenieHma 6a3oBbix
CTaHUuM

KomnnekT 13 AByX LWITATMBOB.
COBMECTMMOCTb CO LUIEMOM BUPTYabHOM
peanbHocTtH, n.2.3.1.

Komnnek
T

2.7.

Hoytbyk ¢ OC gns VR-wnema

Konunuectso agep npoleccopa - He MeHee
4

TaKToBas YacToTa NpoLeccopa - He MeHee
2500 MTy,

BupaeokapTa - He HMxKe Nvidia GTX 1060, 6
6 BMaeonamsaTb

0O6bem onepaTMBHOW NAaMATU - He MeHee 8

r6.

wT.

2.8.

MHorononb3oBaTenbCcKasa cucTema
BUPTYaNbHOMN peanbHOCTH C 6-
KOOPAMHATHbIM OTC/IEXKMBAHNEM
NONIOKEHUA NONIb30BaTENEN

TpeboBaHuWA K cUCTEME BUPTYaNbHOM
peanbHOCTK:

noAfepKa MOBUbHBIX LIIEMOB
BMPTyasIbHOM peasibHOCTU Noj,
ynpasneHnem OC Android;

NoALEP KA YNPaBASAIOLMX KOHTPO/11IEPOB
C BO3MOYHOCTbIO 6-KOOPANHATHOIO
OTC/NIEXKMBAHUA NONOXKEHNA B
NPOCTPaHCTBE;

TEXHO/IOTWA NOJIHOW KOMMEHCaLMK nara
(anti-latency): nsobpaxeHve 4ONKHO
BbIBOAMTLCA A1 TOYEK, B KOTOPbIX
OKa’KyTCA NIeBbIN M NpaBblii r1asa
nosnb30BaTens Yepes BpeMs, KOTOpoe
[LOMIXKHO NPOMTU C MOMEHTA Havana
onpeaeneHns MecTonosIoKeHUs rnas
nonb30BaTeNs 40 MOMEHTA OKOHYaHMSA
BbIBOZIA M306paXKeHus.;

naowaab OTCAEXUBaHUA NONb30BaTeNEN
— He meHee 16 KB. m;

KO/IMYeCTBO Nonb3oBaTeNie — He meHee 3

yen.

TpeboBaHMA K CUCTEME OTC/IEKMBAHUSA
NoIOXKEeHUA Nob3oBaTenei (TpekuHra):
TUM CUCTEMbI OTC/IEXKUBAHUA: 6-
KOOpAMHaTHasA CUCTeMa OTC/IeKMBaHUS;
06LWwunit BEC O4HOrO YCTPOMCTBA TPEKMHTA
— He 6onee 20T;

TEXHONOTWA: ONTUKO-UHEPLMANbHBIN
TPEKWHT, aKTUBHbIE MapKepbl,
paboTatowme B HPpaKpacHOM
AnanasoHe;

yron 063opa onTUYeCcKOW CUCTEMbI — He
meHee 230 rpaaycos;

BPEMs OTK/IMKA CUCTEMbI TPEKMHTA — He
bonee 2 mc;

pa3smeLlLeHne CEHCOPOB: Ha 06beKTe
oTCNeXUBaHUS;

CEHCOpbI, UCNOIb3yemble oA
OTCNIeXMBAHMUA LNEMOB BUPTYaIbHOM
peanbHOCTU U ANA OTCAEKUBAHUA
OBVXXEHWUI PYK Nosib30BaTeiel, AOKHbI
6bITb MAEHTUYHBIMU U
B3aMMO3aMEeHAEMbIMU;

pasmeLlleHne aKTUBHbIX MapKepoB:
Hano/bHOE;

Komnn.
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BCE KOMMOHEHTbI CUCTEMbI TPEKUHTA
OOJ/IKHbI MOHTUPOBATbLCA Ha non, 6e3
HeobxoanuMocCTH
MOTO/I0YHOIO/HAaCTEHHOIrO MOHTaxa;
Ha/n4ymMe CEHCOPOB B COCTABE EAMHOIO
YCTPOICTBA TPEKUHTA: aKCENEPOMETP,
TMPOCKON, ONTUYECKUI CEHCOP;

4acToTa OTCAEKMBAHMA NONOKEHUA
nosib3oBaTtena:

- akcenepomeTp: He meHee 2000
BbIGOPOK/C;

- rmpockon: He meHee 2000 BbI6OPOK/C;

- ONTUYECKUI CeHCop: He meHee 60
BbI6OPOK/C;

NOrpeLHOCTb OTCAEKNBAHMA NONOKEHUA
NoNb30BaTeNA B MPOCTPAHCTBE Ha
naowaamn 6 m x 6 m — He 6onee 10 mm;
MWHMMaAJIbHOE KO/IMYECTBO
nosib3oBaTesiel, noanepKneaemoe
CUCTEMOW TPEKMHra, He meHee 3 yen.

TpeboBaHMA K NOKa3aTeNAM XpPaHeHUA,
TPAHCNOPTUPOBKM U HACTPOMKMU:

BPeMsA MOJIHOro pa3BEpPTbIBAHUA U
HACTPOWMKM CUCTEMbI A/1A N0oWaan
oTCcNeXmnBaHuA 16 KB. m —He bosiee 90
MUH;

HeobxoaMMOCTb KanMbpoBKM B Npouecce
3KcnayaTauum — OTCYTCTBYET;

TemnepaTtypa XpaHeHuA: -30°C.. +50°C.

TpeboBaHuA K cnocobam ynpasneHua
WHTEPaKTUBHbLIMU MOAENAMM:

nogaepkKa 6-KkoopaAnHaTHOro
OTC/IEXKMBAHUSA MOOKEHUA YNPABAAOLMX
YCTPOWCTB B MPOCTPAHCTBE.

TpeboBaHMA K NPOrpaMmmHOMY
obecneyeHuio:

noAAepXKa CUCTEMOW TPEKUHTa
onepaumoHHbIx cuctem: Windows,
Android;

npeaocTaBneHme HeorpaHMYeHHOM no
BPEMEHWN UCMNO/b30BaHMA MPOCTOM
(HeucKknouNTENBHOM) NNLEH3UU Ha
KOMMepYecKoe MCnosib3oBaHme
nporpammHoro obecneyeHns cucTeMbl
TPEeKUHra Ha oamH waem ¢ OC Android
(beccpoyHan nmueHsunsa) — 3 wr.

Obuwue TpeboBaHUA:

Hannunme MoBbUNbHbBIX LWAEMOB
BUPTYyanbHoM peanbHocT Oculus Go nam
aHanor — 3 wr.;

Ha/nume KOMNAEKTa NPOBOAOB U
3apAgHbIX ycTponcTs ans becnepeboiHo
paboTbl.
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2.9.

MO pgns 06paboTKM M30b6pakeHnn n
onpeaeneHuns Gopmsbl, pasmepos,
NOJIOXKEHUA N UHBIX XapaKTEPUCTUK
06BbEKTOB Ha M/IOCKOCTU UK B

NPOCTPaHCTBE.
doTtorpammeTpuyeckoe MO T,

2.10.

KomnaKTHbI KBagpoKkonTep ¢
TpéxoceBbIM cTabnnnsatopom, Kamepom
4K, MakcMManbHOM JanbHOCTbIO Nepesayn
Keagpokontep Mavic Air He meHee 6 KMm. LuT.

2.11.

KBagpokonTep ¢ Kamepoii, Bec He bonee
100 r B cbope c nponensiepom 1 Kamepoi;
ONTUYECKUI AaTUYMK onpeseneHus
No3nUUK — Hanuuue;

BO3MOXHOCTb YAa/NEHHOrO

KesagpokonTtep DJI Tello NporpaMmmMmnpoBaHNA — Haanume. WwT.

MepaunasoHa

®oToannapaT c 06bEKTUBOM Konnuectso adpdekTUBHbIX NUKcenen — He LT.
meHee 20 M/H.

3.2

Bugeokamepa MnaHwert (ans obecneyeHun wT.
COBMECTUMOCTU C N 2.3.6) C NpUMepHbIMMK
XapaKTepUCTUKaMU:
AnaroHanb/paspelleHne: He MeHee
2048x1536 nukcenei;

AMaroHanb 3KpaHa: He meHee 9.7";
BCTpoeHHan namatb (ROM): He meHee 32
I'b;

paspeweHne poTokamepbl: He meHee 8
Mn;

Bec: He 6onee 510T;

BbicOTa: He bonee 250 mm.

3.3

KapTa namartu gna O6bEM NamaTM — He meHee 64 6, Knacc wr.
doToannapara/snaeoKkamepsl He Huxe 10.

34

LWTaTtne MakcumanbHas Harpyska: He 6onee 5 Kr; wr.
MaKCMManbHaA BbICOTA CbEMKU: HE MeHee
148 cm

4.2.5. VnadopMaiMOHHO-METOIMYECKUE YCIOBUS peaM3alldd OCHOBHOM 00pa30BaTEIHHOU

POrpaMMbl OCHOBHOTO 0011ero 00pa3oBaHusl (CIMIHUCOK BHEITHUX METOJl. MaTepUaIOB) (CCHUIKU

Ha JOII. MaTCpUuaJIbl — IIPOIKUCBIBACM B Keﬁcax)

CIIHCOK HCTOYHHUKOB JIATCPATYPBhI:

1.

AmmazoB, W.B. COOpHMK  KOHTPOJBHBIX  BOIPOCOB MO  JUCHUIIHHAM
«Aspodotorpadus», «A’IpoChbEMKa», «AIPOKOCMHUECKHE METOIbI ChEMOK» / M.B.
AnmmvazoB, A.E. AnremoB, M.H. CepactesnoBa, A.®. Cremenko — M.: wu3m.
MUUTI'AuK, 2006. — 35 c.
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10.

1.

12.

13.

14.

15.
16.
17.

baera, E.}O. OGmue Bompockl MPOSKTUPOBAHKS M COCTABJICHUS KapT ISl CTYJEHTOB
cneunanbHoctn «Kaprorpadgust u reoundopmatuka» / E.JO. baesa — M.: u3n.
MUUT' AuK, 2014. — 48 c.

Maxkapenko, A.A. YueOHOe mocoOue Mo KypcOBOMY MPOEKTHPOBAHHUIO TIO KypCy
«Ob6mereorpadpuueckne kaptel» / A.A. Makapenko, B.C. Mouceesa, A.JL
Cremanuenko moj oOmieit penakiuein Makapenko A.A. — M.: m3a. MUNUT'AuK,
2014. —55c.

Bepemaka, T.B. Metoanueckoe mocodue mo MUCMoiab30BaHUIO TONOrpaduuecKkux KapT
JUTSl OLICHKHU dKOJIorudecKoro coctossaust teppuropur / T.B. Bepemaka, Kauaes I'.A.
— M.: u3g. MUUTI'AuK, 2013. — 65 c.

Penpko, A.B. dororpaduueckue mporecchl peructpanuu wuHpopmamuu / A.B.
Pensko, Koncrantunosa E.B. — CI16.: m3a. IIOJIMTEXHUKA, 2005. — 570 c.
KocunoB, A.I. Teopus u mnpaktuka 1uppoBoil 00pabOTKM H300paKEHUN.
JlucTaHIMOHHOE 30HAMpOBaHHE M reorpaduueckue WHGOOPMALKUOHHBIE CHCTEMBI.
Yuebnoe nmocobue / A.I'. Kocunos, UK. Jlypse ox pen. A.M.bepnsara — M.: u3n.
Hayunsiit mup, 2003. — 168 c.

PaguonokanyoHHble  cUCTEMBl  BO3AYIIHOM  pa3BeAKH,  JAemuppUpOBaHUE
PaJIMOIOKAIIMOHHBIX U300pakenuid / mon pen. LlkomsHoro JILA. — w3a. BBUA mnm.
npod. H.E. Xykosckoro, 2008. — 530 c.

Kuenko, FO.I1. OCHOBBI KOCMHUYECKOTO MPUPOAOBEACHUS: yueOHUK it By30B / FO.IT.
Kuenko — M.: uzn. Kaprreouentp — ['eone3uzaar, 1999. — 285 c.

WpanoB, H.M. bamnuctuka u HaBuTanus KOCMHYECKHUX AamMaparoB: y4YeOHUK s
BY30B — 2-€ u3j., nepepad. u gomn. / H.M.UBanos, JI.H. JIsicenko — M.: u3a. [poda,
2004. — 544 c.

Bepemaka, T.B. Metoaudeckoe mocoOue M0 Kypcy «IKOJIOTHYECKOe
KapTorpagupoBanue» (1aboparopusle padotsl) / T.B. Bepemaxosa, U.E. Kyp6arosa
— M.: u3a. MUUT'AuK, 2012. — 29 c.

Hsanos, A.I'. MeToanueckue ykazaHUs O BBITIOJHEHUIO JTAOOPATOPHBIX PaboT 1Mo
mucturuie «udposas kaprorpadus». st cryaeHToB 3 Kypca MO HampaBJICHUIO
noarotoBku «Kaprorpadusa u reounpopmatuka» / A.I'. UBanos, C.A. Kpsuios, I'.1.
3arpebun — M.: uzn. MUUT'AuK, 2012. — 40 c.

NBanoB, A.I'. Atnac xaprorpaduyeckux TMPOEKIM HAa KpPYMHBIE PETHOHBI
Poccuiickoit @enepanun: yueOHo-HarmsanHoe uznanue / A.I'. MBanos, ['.M. 3arpe6un
— M.: u3g. MUUT'ABK, 2012. — 19 c.

[Terenun, A. 3D-monenupoBanue B SketchUp 2015 — oT mpocToro kK CiIoXKHOMY.
Camoyuwntens / A. Tletemun — w3n. JIMK Ilpecc, 2015. — 370 c., ISBN: 978-5-
97060-290-4.

boictpoB, A.}O. IlpumeHeHue reorMHPOPMAIIMOHHBIX TEXHOJOTHH B
JIOTIOJTHUTEIBHOM MIKOJBHOM oOpa3oBaHuu. B cOopHuke: Dkonorus. JKOHOMHKA.
Wndopmaruka / A.JO. beictpos, /I.C. JIyouun, C.C. I'pyznes, M.B. Aunapees, /1.0.
Hpeira, @.B. [lIkypos, }0.B. KonocoB — Poctos-Ha-/{ony, 2016. — C. 4247.

GISGeo — http://gisgeo.org/.

I'MC-Accommanuu — http://gisa.ru/.

GIS-Lab — http://gis-lab.info/.
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18. [TopTtan BHE3EMHBIX JAHHBIX —
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'eokBaHTyM TynKUT. MeToan4yecKuil
MHCTpyMeHTapuii HacTtaBHUKa / A.FO. beictpoB, — Mocksa, 2019. — 122 c., ISBN
978-5-9909769-6-2.
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