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I. ITostcnurennHasg 3amnicKa

AKTYaJqbHOCTh: CErOfHs TeONH(OPMALIMOHHbIE TEXHOJOIHH CTald HEOTHEMIIEMOH YacCThIO
Hawmreil JKu3HM, JIO00H COBPEMEHHBIH UEIOBEK II0Jh3YEeTCsl HABHTALMOHHBIMH CEPBHCAMH,
NPHJIOYKEHHSMH  JUIST  MOHHTOPHHTA OOIIECTBEHHOIO TPAHCIOpPTa M MHOTHMH JIPYTHMH
CEpBHCAMHU, CBSI3AHHBIMU C KAPTAMH. DTH TEXHOJOIUH HCIOIB3YIOTCS B COBEPUIEHHO Pa3IUIHbIX
cpepax, HaUHHAS OT pearnpoBaHM IPU UPE3BbIYANHHBIX CHTYALUAX U 3aKAHIUBAsS MAPKETHHIOM.
Kypc «I'eouH(pOpMAIIMOHHEIE TEXHOIOTHHY T103BOSET C(HOPMHPOBATL y 00ydYaroluXcst
YCTONYMBYIO CBSI3b MYy HH()OPMALMOHHLIM H TEXHOJIOTHYECKUM HAIPaBICHUIME Ha OCHOBE
peaybHBIX TPOCTPAHCTBEHHBIX JAHHBIX, TAKHX KaK a’po(OoTOChEMKA, KOCMHYECKas ChEMKA,
BEKTOPHLIE KAPTBI U JIP. DTO MO3BOJUT O0O0YUAIOUIMMCS MOJYYNTh 3HAHHS 110 HCIIOJB30BAHUIO
reOUH(OPMAIHOHHBIX HMHCTPYMEHTOB M IIPOCTPAHCTBEHHBIX MNaHHBIX JUId IMOHHMaHM U
M3YyUEeHHs] OCHOB YCTPOHCTBA OKPYIKAIOIIEro MHpa M HPUPOAHBIX ABieHHH. OOydarouruecs
CMOTYT PEaIH30BBIBATE KOMAHAHBIC MPOEKTHI B C(epe MHCCIENOBAHHA OKPYIKAIOLIEro MHPA,
HAYaTh HCII0JIL30BaTh B ITOBCEIHEBHOM JKI3HM HABHTALIMOHHBIE CEPBUCHI, KOCMHYECKHE CHUMKH,
SIEKTPOHHBIE KapThl, COOMPaTh AaHHble 00 00BEKTaX Ha MECTHOCTH, CO34aBaTh 3D-00BEKTEI

MECTHOCTH (KEU( OTHACJIbHbIC 30aHMsd, TaK M 11CJILIC FO])O,Z[&) H MHOTOC Opyroc.

KJ’[Z]CCH(!)IH'\“AHHH MporpamMmbl: TCXHUYCCKAd.

Hanpasiennocts  o0pasoBaTeibHoil  nporpammbl:  oOpasoBaTellbHas — [porpamma
«"eonH(opMalHOHHbBIE TEXHOJIOIMM» sABJsETCS 001eo0pa3zoBareabHOl  mporpaMMoil 1o

npeaMeTHol obnact « TexHonorusy.
(I)YHKLIHOH?U'II)HOC NpeaHasHavYeHue nNporpamMmpi: IIPOCKTHAI.

Popma opraHu3alim: rpymnmosas.



AKTyaJH)HOCTL H OTJINYHTEIbLHLIE 0CO0eHHOCTH IpPOrpamMmMbIl

HoBuzna mporpaMmbl 3aKiioyaeTcs B CO3MaHHH YHHKAILHOH 00pasoBaTelbHOH Cpelibl,
I
(GopmMupyroiei MpoeKTHOE MBILIEHHE 00yJatoIUXCcs 3a CUET TPaHCIALMH [IPOEKTHOT0 crrocoda

JCATCIIBHOCTH B paMKaX PEIICHHMA KOHKPETHLIX HpO6H€MHI)IX CHT)’E\U,HfI.

AKTYaJIbHOCTB IPOTrpamMMbl OOYCJIOBIIEHA TeM, 4TO padoTa Hal 3aJadaMd B paMKax IPOEKTHO
JESITEIbHOCTH (POPMHUPYET HOBBIM THUIT OTHOINEHHS B paMKaX CHUCTEMBI «IIpHpoga — OOILIECTBO
— YeJIOBEK — TEXHOJIOTHHY, ONPEeNessIomnii 0043aTeNbHOCTh KOJIOTHYSCKOH HOPMUPOBKH
IpU OpraHM3auui JoO0H AedTeNbHOCTH, YTO SBISETCS IEPBBIM IHArOM K (OPMHPOBAHHIO

KITOKOJIEHUA Pa3BUTHS», ABJIAIOMICTIOCS TPEHIAOM PA3BUTHUA COBPEMEHHOTO ob1IecTna.

[Iporpamma npejronaraer (popMHpOBaHHE Yy 00YYaIOMINXCs MPEICTABICHIH O TEHICHIMAX B
pa3sBUTHU TeXHHYECKOH cdeprl. HOBBIH TeXHO-TIPOMBIIIIIEHHBIH VKA He MOJKET OBITH MOJIOKEH
B (popmar oOIecTBa Pa3BUTUS TOJLKO Ha OCHOBAHIH HOBH3HBI (JH3HUECKUX MPHUHIINIIOB, HOBLIX
TEXHHYECKHX PELIEHMH M KIIACTEPHBIX CXEM B3aMMOACHCTBHS HA MOCTHHAYCTPHAILHOM 3Tare
PasBUTHS COLMYMA, a MIES pa3BUTH OOLIECTBA HEMPENOKHO BKJIIOYACT B CeOsl TEHACHIIMIO K
OOpPETEHHIO COHAINPABIEHHOCTH AHTPONOreHHBIX (DAKTOPOB, 3aKOHOB Pa3BUTHI OHOC(Epsl H

KyJIBTYPHOTO Pa3BUTHSL.

ITearornueckast 1esecoodpazHOCTh 3TOI MPOTPAMMET 3aKIIFOYAETCS B TOM, YTO OHA SBIIETCS
LIEJIOCTHOH M HEMPEPBIBHOI B T€UEHHE BCETO Iporecca 00yUEHHs W ITO3BOJIAET 00yUaiomeMycst
IIar 3a LIaroM pacKpblBaTh B ceOe TBOPUECKHE BO3MOMKHOCTH ¥ CAMOPEaIM30BHIBATHLCS B
COBPEMEHHOM MHpe. B mpouecce H3ydeHHS OKPYIKAIOUEr0 MHpa OOydarommecs I0IydaT

JOTIOJIHUTEIILHOE O6p£l3OBElHH€ B 00J1aCTH I/IH(])OPI\’I&TI'II\'I’I, FGOTP‘&(})HH, MaTeMaTHKHU U (1)}13I/IKI'I.

OTimunTensHol 0COO0EHHOCTBIO JAHHOI MTPOTPaMMBI OT yIKE CYHIECTBYIONINX 00Pa30BaTENbLHBIX
OporpamMM — ABJIAETCS €€ HaNpaBlIEHHOCTb HA pa3BUTHE O00y4alOUUXCS B IPOEKTHOI
nedresibHOCTH coBpeMeHHbIME MeTogukamu TPM3 u SCRUM ¢ momomipio coBpeMEHHBIX

TeXHOJI0rHui 1 odopynoBanusl.

Bospaer o0y4atomuxcsi: odygaromuecs 7 KJIaccos.
Cpoxai peanuszauuy nporpaMmel: 68 4acos.

Pescrv 3ansiTuii: mmo 2 aKaIeMHMYCCKHUX Jaca B HEJICIIO0.



Dopmbl 3aHATHIT:
- paboTa Haz peleHHeM KeifcoB;
- 1a00PaTOPHO-NPAKTUIECKHE PadOTHI;
- JIeKIIH;
- MacTep-KJIacchl;
- 3AHATHA-COPEBHOBAHHS;
- DKCKYPCHH;

- IPOEKTHBIE CECCHH.

MCTOIII)I, HCIOJIL3YEMbIC HA 3aHITIIAX:

= MPaKTHYECKHE (YIpa)KHEHNs, 3a/1a4H );

- clloBecHbIC (pacckas, Oecesta, HHCTPYKTaK, UTCHIE CIIPABOYHOMN JINTepaTyphi);

- HATIAHBIC (ICMOHCTpALHs My IbTHMEIMITHBIX [pe3enTai, pororpadim);

- podIeMHbIe (METOABI TPOOIEMHOTO H3JIOKEHHS) — O00yYarommMes JaéTes uacThb
rOTOBOTO 3HAHMUS;

- OBPHCTHYCCKHE (YaCTHYHO-TIOMCKOBbIE) — 00yYalommMes NPeIoCTABIIETCs Hobas

BO3MO’KHOCTb BBIOOpA BAPHAHTOB;

= HCCIIEI0BaTeIbCKHEe — 00yJaromuecs caMu OTKPBIBAIOT H HCCIEYIOT 3HAHS;
- UJUTIOCTPATHBHO-00BICHUTELHEIE;

e PENPOAYKTHBHEIE,

- KOHKDETHBIE 1 a0CTpaKTHblE, CHHTE3 1  aHaiu3, CpaBHEHHE, 0OOOIIEHHE,
abcTparnposanne, KnacCH(pHKALMs, CHCTEMATH3ALMA, T. €. METONB KAK MBICAHTENLHDIC
Orepari;

- HMHAYKTUBHBIC, ICAYKTHBHBIC.

1.1.1. Hemn w 3ap2a4n peanns3auin 0cHOBHOM 06pa30BaTEIBLHOIT NPOrpaMMbI

OCHOBHOTO 001ero 06pa3zoBaHusd

I.[CJH;Z BOBJICUCHIIC 06y11a101uux<:$1 B IIPOCKTHYIO [CATCIILHOCTS, pEBpaGOTKa HaYYHO-

HCCIIEO0OBATEIBbCKHX H HHIKEHCPHBIX ITPOCKTOB.



3agaumn:

obyuaiowue:

° HpHO6p€T€HH€ H }’FHY6HCHH€ 3HAHUI OCHOB POCKTHUPOBAHKA W YIIPABICHHS IIPOCKTAMH,
. O3HAKOMJIEHHE ¢ METOJAaMU U IpuéMaMi cOopa H aHain3a HH()OPMAaIHHL;

. o0yueHHE NPOBENEHHIO HCCIIEIOBAHNMN, TIPE3CHTAIIMH U MEKIIPEAMETHOIN TO3HIHOHHOM
KOMMYHUKAIHH;

. o0yueHue paboTe Ha CIENHATH3HPOBAHHOM 000PYIOBAHIH U B IPOrPAMMHBIX CPEAX;

. 3HAKOMCTBO C  XapA-KOMIETEHUHsIMH  (TEOMH(POPMALHOHHLIMU),  [O3BOJSIONIHMH

NPHMEHATL TCOPETUHCCKME 3HaHUA Ha MPAKTHKE B COOTBETCTBUHU C COBPEMEHHBIM YPOBHEM

Pa3BUTHA TEXHOJIOTHIA.

paseusdioye:

. (QopmMHEpOBaHNE HHTEPEca K OCHOBAM H300PETaTENLCKOM IeATENLHOCTH;
. pa3sBUTHE TBOPYECKUX CIIOCOOHOCTEH M KPeaTHBHOIO MBILIIEHHUS;
~ ”
. npuoOpeTente omnbITa Henoisp3oBanud TPU3 mpu Gopmuposannu coOcTBEHHBIX HAEH 1
pellIeHmi;
. (GopMupoBaHHe NOHMMAHHA TPAMOH M 0OpaTHONl CBA3M MpoOeKTa M CPeibl Ero

peajiMsanui, 3aJI0IKCHIE OCHOB COUMAIILHOM 1 3KOJIOTHYeCKOd OTBETCTBECHHOCTII,
° PasBHUTHE T'COINPOCTPAHCTBEHHOTI'O MBITIIIEHMS;

e pasBuTHE CO(I)T-KOMI'Ie"l‘el—l[llflﬁ, H€O6XOI_U'IMBIX JJIsL }/CHCLHHOI\/JI pa60Tm BHE 3aBHCHUMOCTH

oT BeIOpaHHOH npodeccu.
GOCNUMAMENbHBLE:
. (opMHpOBaHHE IPOEKTHOTO MHPOBO33PEHHUS H TBOPUECKOTO MBILIIICHHS;

° (IJOPMHpOBaHHC MHUPOBO33PEHHUA 110 KOMIIIEKCHOMH  OLIEHKE OKPYIKaromiero Mmpa,

H'deaBHCHHOﬁ Ha €ro INO3MUTHUBHOEC M3MECHCHHEC,

L BOCITUTAHHE COOCTBEHHOMN MO3MIHK  TI0 OTHOIUCHHNIO K IEATCIHLHOCTH M YMEHHE

COITOCTaBJIATE €€ C APYTHAMHA TTO3HLMAMMI B KOHCTPYKTHBHOM J{HaJIore;

® BOCIINTAaHUE KYJIbTYPBI p216OTBI B KOMaHIe.



1.1.2.  llpuHummsl 0 M0OAX0ARI K (JOPMHPOBAHIIIO 00PA30BATEALHOIT HPOrPAMMEI

OCHOBHOI0 001Iero 00pa3oBaHIsa
IIporpamma peanusyeres:

- B HCHpGpblBI—IO-O6p&308&T€ﬂbHOffi IeATENbHOCTH, COBMECTHOI JACSATEIIBHOCTH, OC)/LLIGCTBHHGMOﬁ
B XOH€ PEKHMHBIX MOMEHTOB, T[JIC O6)"IaIOLL[IIﬁC${ OCBaMBaCT, 3aKPCIIIICT U anpo6npyeT

[MOJIYUYEHHBIE YMCHHSI,

- B CaMOCTOITENbHOM HesTelbHOCTH O6y‘-I'cUOHlHXCSI, rae OG)’LIEl}OH_[I-IﬁCH MOIKET BI)I6paTI)
ACATCIILHOCTL IO  HHTEpPECaM, B3aUMOIEHCTBOBATE CO CBCPCTHUKAMHU Ha pPaBHOIIPABHBIX

IO3HIISX, peIlaTh IPOOJIEMHBIE CHTYAIIHH U JIp.;

- BO B3aWMOZEHCTBHH C CEMbSIMH [ETEH.

ITporpamma MOKET KOPPEKTHPOBATLCS B CBS3M C M3MEHEHMSIMU:
- HOPMATHBHO-IIPABOBOIT 0a3bl NOUIKOILHOTO 00Pa30BAHMUS;

- BUJOBOH CTPYKTYPBI TPYIII;

- 00pa3oBaTesIbHOTO 3ampoca poauTeneil.

[Hoaxoan! K GOPMHPOBAHIIO HPOTPAMMDI:

- JInunocrno-opuentuposanupiii. Opranusamis 00pa3oBaTeNpHOTO Ipomecca ¢ YYETOM
TIIABHOTO KpUTEPHs 3()(PEKTHBHOCTH 00YYAarOIErocs — ero JIMYHOCTH. MeXaHu3M — CO3aHue
YCIOBHH JUIs pasBUTHA JIMYHOCTH HA OCHOBE H3Y4YEHHs CIOCOOHOCTEll 00ydaromerocs, ero

HHTEPECCOB, CKJIOHHOCTEH.

- HesitenbHocTHblii. OpraHusanus AeATETLHOCTH B OOLIEM KOHTEKCTe o0pa3oBaTensLHOro

rpouecca.

- HCIIHOCTHLHUL Opramx:%aulm PasBuUTHA M BOCHHUTAHHUS Ha OCHOBE O6LL[€‘{€HOB€‘ICCKHX

HCI-IHOCTGFI, d TaKiKe€ 3TUHYCCKUX, HPABCTBEHHBLIX U T. 1.

- KommerenTHOCTHBIIL. (-DOPMH]JOBE{HI'IG IF'OTOBHOCTH 06)’112110LHI'IXCH CaMOCTOSTEIBHO

JIEHCTBOBATE B XOJ€ PeIICHHS aKTYalIbHBIX 3a/1ad4.

- CucreMHubIii. I\/ICTOIIOHOI‘PILIGC]\'OC HallpaBJIEHIi€, B OCHOBE KOTOPOro JCIKUT pPacCMOTpPEHNE
O6y‘lEIIOHl€1"OC5{ KaxK HEJIOCTHOI'0 MHOJKECTBA 2JIEMEHTOB M3 OTHOLUCHHI U PasiIMYHbIX CBsI3Ell

MEIKAY HHUMII.



- Huanormaeckuii. Opranusaius mporecca ¢ y4&ToM IpHHLHIA JHAJIOTA, CyOBEKT-CYOBEKTHBIX

OTHOILIEHHUI.

- Hpobaemnusriii. ®opmupoBaHHEe NPOrpaMMBl € TO3HIMI KOMINEKCHOIO M MOJYJIBHOTO
[pPeNCTaBIeHUs €€ CTPYKTYPBl KaK CHCTEMBI MTOJIPOTpaMM 10 00pa30BaTeIbHLIM OOIACTAM H

JACTCKHUM BHJOaM OEATEIbHOCTH, CHOCO(’)CTBYIOUHIM LCJICBBIM OPUEHTHUPAM Pa3BUTHI.

- Kyasryponoriueckuii. Opranuzaiis npomecca ¢ yuéTonM IOTeHI[Hana KYJIBTYpPOCOOOpazHOTo

COACPIKAHMA JOINKOJILHOI'O 0613213013211—11/1;[.

1,2, Hnanupyembie pPe3yJILTATHI OCBOCHIS 00y IIHMIICSI OCHOBHOI1
00pa30BaTeNLHOIT MPOrpaMMbLI OCHOBHOTO o6uiero ofpazoBanist (06s3aTeNLHO

NPOBEPHTH Pasdueniie Mo JHYHOCTHBIM, PEAMETHBIM U T. 11.)
1.2.1. O0me moJroskenns

[Iporpamma naér oOy9alomHMCs BO3MOMKHOCTL TIOTPY3HTBCS BO BCE MHOrooOpasue
IPOCTPAHCTBEHHBIX  (FCOMH(OPMAUMOHHBIX)  TexHojormil.  IlporpaMma  3HAKOMHT
O0YHAIOIIIXCS ¢ TeOMH(POPMAIMOHHBIMII CUCTEMAMH U C PA3THUHLIMH BHIAMU T€ONAHHBIX,
NO3BOJIAET MONYYHTH 0A30BbIC KOMIETEHIHH 10 cOOpY HAHHBIX H OCBOMTBH ITIEPBHUHBIE
HABBIKH paboTeI ¢ JaHHBIMU. [ToTyuentbie KOMICTEeHINN H 3HAHHS TI03BOJIAT 00YYaiOmIMCs
MPUMEHHUTD HX HOYTH B JEOOOM HAIIPABICHHH COBPEMEHHOTO phirka. OCBOMB MPOTpanMMy,
o0ydarouecs CMOryT BBIOpaTh HanGolee HHTEPECHYIO [ HIX TEXHOJIOTHYECKYIO

HalNpaBIeHHOCTD, KOTOPOIH OHI Oy/1yT 00y4aThesl B paMKax yrIyOIEHHOr0 MOLYIIS.

IIporpamma satparnsaer Takme Tembl, Kak: «OCHOBBI PaGOTHI C ITPOCTPAHCTBEHHBIMH
JAHHBIMI Y, «Opuentupopanme Ha MECTHOCTH Y, «OCHOBBI doTorpapumy,
«Camocrogrensuplif  c60p  naHHBIXY, «3D-MONENMpPOBAHNE MECTHOCTH H  OODBEKTOB
MecTHOCTHY, «I'eonndopmaruonnsie cucremsl (IMC)», «Busyammsanns u [peaCcTaBIeHUE

pPe3yJIbTaTOB Y.

B ocnose paspaboranHoil nporpaMmbl JIexHT MeTomnueckmii HHCTPYMEHTapHii
denepanshoro Thiotopa Brictposa Amutoma IOpeeBnua «CeTh AeTCKHX TEXHOTApPKOB

“Kpantopiym™. BBoIHBINT MOy Y.

HpOT])El;\IMEI OpHEHTHpPOBAHA Ha  JOIMOJIHUTEILHOE 06})&3013&}[1'16 OGy‘IEUOLU,HXCH

HIKOJILHOT'O BO3pacra 7 Knacca.

MakcumanbHOe KONMHYeCTBO 00yHaloixcs B rpyIne — 15 vesnosek.



122, CTpyKTypa IJIaHHPYEMbIX Pe3yJbTaToB

HHRHHPY@MH@ PE3yJIbTAThl OMHPAIOTCA Ha BCAYIIHME LEJICBLIC YCTAHOBKH, OTPaKarOLlHe
OCHOBHOIUI, CYUIHOCTHBII:i BKJIaI] 1<a>1<110ﬁ 1'13)’112161\’10ﬁ ImporpaMMbl B pPa3BUTHE JIMYHOCTH,

oOyuaroumxesi, uX crocoOHOCTEH.
B cTpyxType niaaHupyeMBblX pe3ylbTaToB BbIACIAIOTCS CIEYIOUIUE TPYIIIBL:

1. JludHOCTHBIE pe3ynabTaThl OCBOGHMs  OCHOBHONH  oOpa3oBarenbHOIl  mIporpamMmbl

MpenCcTaBJICHBI B COOTBETCTBHI C rpynnoﬁ JIHMYHOCTHBIX PE3YJIBTATOB.

2. MeTaHpeﬂMeTHble pe3yiibTaTbl OCBOCHNMA OCHOBHOI O6p&3OBaT€HBHOﬁ nporpaMmbl

MpeAcCTaBJICHLI B COOTBETCTBHH C NOArpyHIIaMi YHUBEPCAJIIBHBIX yT-I€6HI>IX JCHCTBMUIAL.

3. HpeIIMCTHBIe PE3YILTATBI OCBOCHHA OCHOBHOM O61)8.3OB€[T€IH>HOﬁ IIpoTrpaMMEbI

TPEeACTaBJICHLI B COOTBECTCTBHN € I'PYHIIaMi PE3ybTaTOB y‘l€6HOI‘O IpeamceTa.

1.2.3. JIimyHoCcTHBIE Pe3yJIbTATHI
IIpozparimiivie nmpedosanua K ypogHio 60CHUMAHHOCHU (TUYHOCIHbIE PE3YTbIANIbL):

- C(l)OpMI'IpOBaHHOCTb BHYTpeHHeﬁ MO3HMLMH O6yLI'dIOLHCTOCH, OMOIIMOHAJILHO-ITIOJIOZKUTEJILHOC

OTHOIICHHE 06yqalomeroc;1 K LIKOJIC, OpHEHTalHs Ha MO3HAHUE HOBOTI O,
— OpHUCHTALlHS Ha 061383611 IMOBEACHHS «XOPOLIETO YUCHHKA)),

= C(l)Opl\/H'IpOBaHHOCTI) CaMOOIIEHKH, BKIIIOYas OCO3HAHHWE CBOMX BO3MOIKHOCTEH B YUCHHH,
crrocodHoCTH AZICKBATHO CYIUTL O IIpHYHHaX CBOECTO yCHGXEl/HGyCHCXEl B YHUCHHH, YMCHHEC

BHACTH CBOM JOCTOMHCTBA M HEIOCTATKH, YBaXXaThb cebs u BEPUTDL B YCIICX]
= C(l)OpMHpOBaHHOCTb MOTHBAILIHH K }“I€6H0ﬁ JACATCIIBHOCTH,

— SBHaHHe MOPAJbHBLIX HOPM H C(1)017[\']I'I]JOBEIHHOCTI) MOPaJIbHO-3THYECKHX C}/}I\',HCHI/U\;I,
CrIOCOOHOCTL K PCLICHHUIO MOPAJIbHBIX HpO6J’I€M Ha OCHOBC KOOPpJAHMHALMH Pa3sIMYHBLIX TOYEK
3peHMsI, CrocoOHOCTL K OLEHKE CBOIX [MOCTYIIKOB H JNEHCTBUHI APYyIrux JIIOZEN ¢ TOYKH SPpCHMA

COOMIoAeHMs/HAPYIIEHUSI MOPATBHOH HOPMBI.
Hpozpammrvie mpedosanis K ypoeHio pazeuniu:

— C(l)Opl\HipOBCUIIIOCTb OPpOCTPaHCTBCHHOIO MDILIJICHMA, YMCHHC BHICTbH 00BEM B INIOCKHX

npeaMmerax;



— YMCHHC O6pa6aTBIBaTL M CHCTCMATH3HUPOBATh OO0JIBLIOE KOJIMUECTBO 1'11-1(1)0pmau1m;

— C(l)OpI\’lI/IpOBaHHOCTb KpeaTHBHOTO MBIIIJICHUS, TIOHMMAHWEC I[PUHIMIIOB CO3JaHHs HOBOTO

pPOaYKTa:
- C(l)OpMI’IPOB&HHOCTL YCUIUYMBOCTH, MHOTI'O3aa4HOCTH,

— C(l)OpMI’IpOBaHHOCTI) CaAMOCTOSATCIIBHOI'O IMOAX0/ia K BBITOJHCHHUIO PAa3JIMYHBIX 3adav, YMCHHE

padoTaTh B KOMaH/I€, YMEHHE IIPAaBUIBHO [(EIETHPOBATE 3a/1auH.
1.2.4. MeranpeamMeTHbie Pe3yabTaThI

["eorpadus

BbITycKHHK HAYYHTCSI:

. BLIOMPAThL  HMCTOYHHKM  reorpaduueckoit  mupopmammu  (kaprorpaduieckie,
CTATHCTHYECKHE, TEKCTOBBIE, BHACO- M (DOTOM30OPAKEHU, KOMITBIOTEPHBIE 0a3bl MAHHBIX),

aICKBaATHLIC PCIIACMBIM 3a1avaM,;

. OPHEHTHPOBATLCA B MCTOYHHKAX reorpaduueckoil wndopmamiy (kaprorpauueckie,
CTATHCTHYECKHE, TEKCTOBBIC, BHIEO- H (POTOM300PAKEHHs, KOMIIBIOTEPHbIE 0a3bl MaHHLIX):
HAXOJNHTL U H3BJIEKATh HEOOXOAUMYIO HH(OPMALMIO; OTPEACIISTh U CPABHIBATE KAYECTBEHHBIC
H KOJMYECTBEHHBIE ITIOKA3aTesH, XapakTepu3yloue reorpauueckue 00BEKThbI, MPOLECCH U
SIBJICHHS, HX ITOJIOKEHHE B IPOCTPAHCTBE IO reorpa@uecKuM KapTaM Pa3HOTO COMEPIKAHUS H
JOPYTEM  HCTOYHHMKAM;  BBIABIATH  HEIOCTAIOIIYIO,  B3aHMOJOTONHSIOMIYIO /WM
IPOTUBOPEUUBYIO T€OrpadUUECKy0 HHPOPMALHIO, TTPEACTABICHHYIO B OZHOM MIIH HECKOILKHX

HCTOUYHMKAX:

. OPEACTABIATL B pasiMuHbIX  (Qopmax (B BHAe KapThl, Tabmumbl, rpaduka,
reorpa)MYecKoro ommcanus) reorpaduueckyto HHQOPMALMIO, HEOOXOMUMYIO IS PELIEHH

yqe6HI>1x M INPAKTHKO-OPHEHTUPOBAHHELIX 3a1adY.
BBIH}/CKHHK MOJIYYHUT BO3MOKHOCTE HAYUHTBHCS:
° MOICIHNPOBATL FCOTPH(l)HLICCKI'IG 00BEKTEI 0 ABJICHIAS.

° OPUBOIHTL  MPUMEPLL  IMPAKTHYCCKOr0 HCIOJb30BaHSI TEOFI)Z;](])HLIGC]’\'I'IX 3HAHUIT B

PasiiiyHbIX 00J1aCTsIX AeATeNILHOCTI.
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MatremaTuka

CraTucTiKa B TEOpPHS BEPOSITHOCTE

BpinmyckHuK Hay4YuTCS:

L HpCHCTaBHHTB JAaHHBIE B BU/IC TElG.HHLI: AHarpamMm;

. YUTATh HH(POPMAIHIO, ITPEJICTABICHHYIO B BUJIE TAOJIMIbI, AHATPAMMEL

B noscenneBnoi JKH3HN H IPH U3YUCHHH JIPYTHX MPEIAMETOB BLITYCKHHK CMOJKET:

o H3BJICKATL, MHTEPIIPETHPOBATL U npeo6pa3013r:113aTI) HH(})OpMElHHIO, MpeJACTaBJICHHYIO B
Ta6m/1uax U Ha AuarpamMmax, oTpaaroiryro CBOICcTBA 1 XapaKTEPUCTUKN PEaJIbHBIX IIPOLIECCOB U

SBJICHUI.

Harnsiqaas reometpus
I"'eomerpuueckie Gpuryps
BeInyckHHK HAYUHTCSI:

. OTepupoBaTh Ha 0A30BOM YPOBHE MOHATHAMM: (DHIYpa, TOUKA, OTPE3OK, MpsAMasd, Iy,
JoManas, yroj, MHOTOYTOJIbHUK, TPEYTOJIbHUK M YeTBIPEXYTOJIBHUK, MPSMOYTOJIBHHK i KBaIpar,
OKPYIKHOCTB M KPYT, MPAMOYTONBHBIN napajulesnenunels, Kyod, wap. M3obpaxars nzydaembie

(UTYPBI OT PyKH ¥ C HOMOIIBIO JTHHEHKN H LHPKYIIS.

B noscenneBnoi JKU3HM ¥ IPH U3YYEHHH JPYTUX TPEAMETOB BBINTYCKHUK CMOJKET:

o pelaTh MpakTHYeCKNe 3a/1auu ¢ IPHIMEHEHNEM TPOCTEHIINX CBOUCTB (GHUTyp.
M3mepenus 1 BEIYUCICHHS
BBIIYCKHUK HAYYHTCS:

e BBIITOJHATL U3MEPEHHE JJIHH, p[lCCTO?IHHﬁ, BCIIMYHH YIJIOB C ITOMOIIBIO HHCTPYMEHTOB

JUTSE U3MEPEHHH UTHH U YIIIOB.

dusznka
BoinmyckHuk nayqdures:

e CO6J'H'OHE1TI> [mpaBHjia Oe3oIracHoCcTH ¥ OXpanel TpyHda IIpH 1)2160'[’6 C yLI€6HI>IM "

J1a00PATOPHBIM 000PYIOBAHHEM:;
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e IMOHUMATDh MTPHHIHIIbI JIeCTBUS MAIlUH, 111)}'I60pOB U TEXHHYECKHX yCTpOfICTB, YCIIOBHMSL

nx 0e3011acHor0 UCI0JIB30BaHHA B [TOBCETHECBHON JKU3HHU;

. HCIIONIB30BATh TIPH BBHITIOMHEHHN Y4eOHBIX 3a1a4 Hay4HO-MOMYJIAPHYIO JHTEPaTypy O

(I)II3I-ILIGCI\'HX SIBJICHMSIX, CIIpaBOYHbIC MaTepuallbl, pEeCypChl HHTCPHETA.

Nudopmaruka
BoInycKHHK HAYYHTCSL:

° pas3uviaTh BHUAbI HH(])OpMaLIHH 110 criocodam eé BOCHPHUATHA HEIIOBEKOM H IIO crioco0am

eé MIpEeACTaBJICHIS Ha MaTepHUaIbHLIX HOCHTECIISIX]

- OPHUBOOHUTE  HPHUMEPBI HH(])OpMElLlHOHHbIX po1eccoB (H})OLIGCCOB, CBS3aHHBIX C

XpaHCHHEM, H})€O6pa3OBaHH€M )41 Hepeﬂaqeifl IIaHHI:IX) B JKUBOI HOPHUPOIE M TEXHHNKE,

® KﬂaCCH(l)HHH])OBZITI) CpeacTBna MKT B cCOOTBETCTBHH C KPYI'OM BBINOJIHAEMBIX 3a1at.

MaTtemaTHueckue OCHOBEI HH()OPMATHKH
BuIny cKHHK MOJYYHT BO3MOKHOCTD:

° IIO3HAKOMHTECS C IHOpHMEpaMu  MaTeMaTHYCCKHX MoJesieli M HCIOJIL30BAHHEM
KOMIILIOTCPOB TIPHU UX aHaJn3e; IMMOHATh CXOJZCTBA W pasjamaug MCIKILY MaTeEMATHUYECKOH MOIEIBIO
00BEeKTa M €ro HaTypHOﬁ MOICHIBIO, MCIKIAY MaTeMaTHYECKOI MOIEIbIO 00BEKTA/SIBJICHHS U

CJIOBECHbLIM OIINCAHMNEM.

Mcronp3oBanue OPOrpaMMHBIX CHCTEM H CEPBHCOB
BLHX)’CKHIIK Hay4YHTesi:
L KﬂﬂCCI‘I(I)HLII/IPOBHTB (1)Elf'iﬂbl 110 THUITY H HHBIM [IapamMeTpaM,

b BBITIOJIHATL OCHOBHBLIE OIlepaitnn ¢ (])aﬁnal\m (COBH&BHTB, COXpaHAThb, PEAaKTHUPOBAaTh,

YIS Th, apXHBHPOBATH, «PACIAKOBLIBATEY» APXHBHBIE (haiiibl).

BBIH}’CI\'HI‘IK OBJIaZICCT (1<a1< pe3yJibTaT NPUMEHEHHS IPOrpaMMHbBIX CHCTCM H HHTCPHET-CCPBIICOB

B JJAHHOM KypcCe U BO BCEM 00Pa30BaTEILHOM IIPOLECCE):
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e HaBbIKaMH pa6OTI)I C KOMIIBIOTCPOM; 3HAHUAMH, YMCHHAMH W HaBbIKaMM, JOCTaTOUYHLIMU
JJI p86OTI)I C Pa3JIMYHBIMH BHAAMH IPOTPAMMHBIX CHUCTEM W HHTCPHET-CEPBICOB ((1)aﬁHOBBI€
MCHEIKEPDbI, TEKCTOBLIC PEAAKTOPLI, 3JICKTPOHHLIC T&GHIiHbI, 6pay3epm, [TOMCKOBBLIE CHCTEMDEI,
CJIOBapH, SIEKTPOHHLIE BI-IL[IIKHOHG,Z[I'II‘I); YMEHHEM OITHCBIBATH pa60Ty OTHX CHCTEM H CEPBHCOB

C HCITIOJIb30BaHHEM COOTBCTCTB}’IOU_Ieﬁ TCPMUHOJIOIHH,

. pasnuYHBIME (OPMAMM MpPEACTABICHHs JAHHBIX (TaONUUbBL, AHarpaMMbl, TpaQuKd M T.
1.);
8 TIO3HAKOMHMTCA C HpOl"paI\’h\/leIMI'I Cp@HCTBﬂMH JJIA paGOTbI c a}’JII«IOBI’ByEUIBHBH\/II/T

JaHHBIMH H COOTBETCTBYIOIHM TTOHATHHHBIM arlirapaToM.
BBIIyCKHUK IIOIyYHUT BO3MOIKHOCTD (B JaHHOM KYPCE M HHOW yueOHOM AeaTelNbHOCTH):

s HPaKTHKOBATLCA B HCIIOJIL30BAHMHM OCHOBHBIX BHIOB TIPHKJIAIHOIO OporpaMMHOro

olecneuenus (penakTopsl TEKCTOB, HIEKTPOHHEIC TaOIUIbI, Gpay3epsl 1 Ap.);

* HO3HAKOMUTLCA C IpUMEpaMH HCIIOJIL30BAHMSI MaTeMaTHUYECKOIr0 MOIEIHNpOBatus B

COBPEMEHHOM MHDE;

° [MO3HAKOMMTLCS C ITOCTAHOBKOI BOIIpoCa O TOM, HACKOJIbLKO HOCTOBEpPHA IOJYyUYEHHAas
HI-I(I)OpI\{aHHH, [OoAKperieHa Jim OHa JoKa3zareJbCTBaMHU IOIJIUHHOCTH (HpHMCpI Hajln4gyHe
BHCKTpOHHOIU'I HOI[HHCH); MO3HAKOMHTBLCS C BO3MOXKHBIMH IMOAXOIaMU K OLICHKE HJOCTOBCPHOCTH

HH(DO]:)M&HHH (HpHMCp: CpaBHCHHEC JAHHBIX U3 pa3sHbIX HCTO‘IHHKOB);
= IMO3HAKOMHUTLCA C ITPUMEPaAMH HCITOJIBL30BAHIS VKT B COBPEMEHHOM MHPE;

e MOJIYUMTB IIPEICTaBIECHUS O 13060’1'”BI'IPOB(:IHI-II>IX }’CTPOFICTB'&X H HMX HCIIOJIL30BaHHH HAa

IMPOU3BOACTBE H B HAYUHBIX HCCIICIOBAHMIX.

Texuomnorus

Pesynbrarel, 3asBnennble  oOpa3zoBaTenbHON  nporpammoil  «TexHOJIOTHA» 1[0 OJIOKAM

COICPIKaHIAd

CDOPMI'IPOBEIHHG TEXHOJIOTMYECKOH KYJILTYPbI M IIPOEKTHO-TECXHOJOTHYCCKOTO MBILLIJICHHSI

oOyyaronuxcs

BI)IHyCKHIH’\‘ HAYYHTCH:
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® CcJIeOoBATh TEXHOJIOTHM, B TOM YHCJIC B TIPOLICCCE HU3TOTOBICHUSI Cy6'[)€KTHBHO HOBOT'O

IIPOAYKTa,

¢ OLlGHMBAaTh  YCJIOBHA TIPHMEHMMOCTH  TCEXHOJOTHH, B TOM YHCJIC C HO3HI_[HIUI

SKOJOTHYECKON 3alIMINEHHOCTH,

. [POTHO3UPOBATH 10 H3BECTHOH TEXHOJOTHH BBIXOJBI (XapaKTEPHUCTHKH IPONYKTa) B
3aBHCHMOCTH OT H3MEHEHHsI BXOIOB/ITAPAMETPOB/PECypCcoB, MPOBEPSITH MPOTHO3BI OIBITHO-
OKCIIEPUMEHTAIIBHBIM ~ IIyTEM, B TOM UWCJIE CaMOCTOATEIbHO ILIAHHPYS Takoro pona

OKCIIEPHUMECHTBI;

* B 3aBHCHUMOCTH OT CHUTYallMM OITHMH3HPOBATDH 0a30BLIC TEXHOJOTHH (3ElTpEITHOCTb —
Ka‘IGCTBO), IIPOBOJAHTL aHalli3 aJIbTEPHATHBHBIX PECYypCcoOB, COCHAHMHATbL B eIUHLIN InaH
HECKOJILKO TeXHOJIorHil 0e3 HX BUOOU3MEHCHHW A TOJIYUYECHMA  CJIOIKHOCOCTABHOIO

MaTEepHAIbLHOTO HIIH HH(I)OpMaHHOHHOTO MpoayKTa,
° OPOBOAUTH OLUCHKY 1 UCHLITAHNE TIOTYHUCHHOTO ITPOAYKTA;

° IpoBOIANTHL dHaJI13 HOTpG6HOCT€ﬁ B TEX JSRINGE HHBIX MaTepHaJIbHBIX I

HH (1) OPMAaLMOHHBIX TIPOAYKTAX

. OIMHCELIBATE TEXHOJIOTHUECKOE PEIIeHHE C MOMOIILIO TEeKCTa, PHCYHKOB, rpadHuecKoro
HU300paKeHs;
. AHAIN3UPOBATE BO3MOIKHBIE TEXHOJIOTHUECKHE PELICHHUs, ONPEIENITL UX TOCTOMHCTBA

HEIOCTAaTKU B KOHTEKCTE 3aJaHHOI CUTYyallHIH]

. MPOBOJAUTE M aHAJIU3UPORATLH pazpadoTkKy u/unu peanmlanmrio TPUKITAIHLIX TTPOCKTOR,
Impearoararoninx:
. OTIPEAC/ICHUC XapPaKTCPHUCTHK M ])213pa6OTKy MaTCpHAJILHOI'O TIPOAYKTA, BKIMOYaA CTro

MOJEJIMpOBaHe B MH(OPMAHOHHON cpefie  (KOHCTPYKTOpPE), BCTPaMBAHHE CO3JAHHOTO

HH(])OpI\'IaL[I’IOHHOFO IpoAyKTa B 3aJaHHYIO O6OJ’IOLIKy,

o H3rOTOBICHHE WH(POPMALMOHHOIO MPOJYKTa TIO 3aJIAHHOMY JITOPHTMY B 3aTaHHON
oboiouke;
e OPOBOJAMTE M aHaIM3UpOBaTh pa3paboTKy W/HIH peajm3aldio  TEeXHOJOTHYECKHX

ITPOCKTOB, MPEAITOIararolmnx:

- ONMTUMM3ALMIO  3aJaHHOr0  criocoda  (TeXHOJOTHMM)  TOJY4YeHHs  TpeOyYIoUIerocs

MaTepHaIbHOT0 MPOLYKTa (ITOCHE €ro NPHUMEHEHHsI B COOCTBEHHON MPaKTHKe),
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- paspaboTKy (KOMOWHMPOBaHHE, H3MCHEHHE Hapamerpo u Tpebopanuil K pecypeam)

TEXHOJIOIHH IMOJIYUEHHS MaTepHalIbHOTO H I'IH(])O])M&UHOHHOFO npoayKra ¢ 3aJdaHHbIMH

CBOIlCTBAMH;
e IIpOBOANTDL 151 aHaJIM3HPOBATDL 1)213p216OTKy I'I/I»IHI’I peann:;am-uo HpOCKTOB,
npennonararomnx:

- [UaHEpoBaHne (pa3paboTKy) MaTepHaTbHOrO HPOAYKTA B COOTBETCTBHE C 3ajadei

COOCTBEHHOM AESITENbHOCTH (BKH}OLIEUI MOZICIHPOBAHHUC U pa3pa601'x<y JIOI(}/L\'IGHTZIU,I'II’I),

= TIJIaHHPOBAHHC (_pa3pa60TKy) MaTepuajJbHOro MNpoAyKTa Ha OCHOBC CaMOCTOSTEIILHO

HpOBeI[éHHbIX I'ICCHCIIOBELHIHU'I HOT]J€6HT€.HI)CKI’IX HHTCPECOB.

BI)IHYCKHHK IOJIYYHT BO3MOIKHOCTD HAYHIHTHCSI!

® BbIABIITL H (1)01)1\'1}’J]HPOB21TL 1‘[1)06J'I€My, Tp€6y}OU_[yIO TEXHOJIOTHYECKOTO
PEUICHIIA,
2 MOL[H(I)]/ILII’I])OB&TI: HMEIOHIIHECS IIPOAYKTEI B COOTBETCTBHHA C

CHTyaL[I-Ieﬁ/3aK213OM/HOTp66HOCTI)IO/3aI[a‘Ieﬁ JEATCIIBHOCTH " B COOTBETCTBHH C X

XapaKTepUuCTHUKaMH p83p86ﬂTI>IB£1TI> TEXHOJIOTHIO Ha OCHOBE 0a30B0I TEXHOJIOTHH;

e TEXHOJIOTH3HPOBATDL CBOM OMBIT, TIPEACTaBJIATL Ha OCHOBE PETPOCHEKTUBHOTIO
aHajimsa 1 yHII(])I'TI\’ElLLHH JICSITENIBHOCTH OMNHMCaHME B BUAC MHCTPYKIIHH KT TEXHOJIOTHYECKOM

KapTbl.

1.2.5. IlpeameTHbIe PE3yIbTATDI
IIpozpammiubie mpedoSaHUA K 3HAHUAM (Pe3PLbIanivl MEopenuuecrkoil 10020N06KI):

e IpaBuJjia Oe3onacHoi pa6OTbl C DJIEKTPOHHO-BLIYHCIIHTECIBHLIMI MalllHaMi H

cpescTBamMu st c6opa MPOCTPaHCTBEHHBIX JIAHHBIX;

. OCHOBHBIE BHJIBI IPOCTPAHCTBEHHBIX JAHHDBIX;
. COCTaBHBLIE YACTH COBPEMEHHBIX TeOHH(OPMALHOHHBIX CEPBHCOB;
. poheccHoHanbHOe MPOTPAMMHOE o0ecrieueHne LIS oOpaboTKn

IPOCTPAHCTBEHHBIX HJaHHBIX]
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° OCHOBBI H TPUHIHUIIBI 83[30CT)é1\‘IKI’ﬁ

¢ OCHOBBI W MPHHIHIILI ])8.60'[‘1)1 rII00aILHBIX HABUTAHOHHBIX CIYTHHKOBBIX

cuctem (I'HCC);

L [IpeacTaBJI€HHC " BH3YaJIU3allld IPOCTPAHCTBCHHBIX JaHHBIX JTST

HGHpO(1)CCC}IOHEU'1})I-II>IX IMOJIb30BAaTEIICH;

° NPUHIHIIB 3D-MogenupoBanus;
o YCTPOHCTBO COBPEMEHHBIX KapTOrpa(UIecKHX CEPBUCOB;
o [IPeICTaBIICHHE 58 BH3YaJIN3aLIHSI MPOCTPAHCTBEHHBIX  JAHHLIX  JUIS

HENnpo(ecCHOHATLHBIX MTOIB30BaTeNelH;
. JeInpPUPOBAHNE KOCMHYECKHUX H300paKeHMI;

° OCHOBBEI KapTOTpa(I)HH.

IZ[)OZ])(LM.MIHIIE Iil[)@(;()()’(lllllﬂ K YMCEHIUAM U HABHBIKAM (1)(33)’./71)”)(1”1!)] llp(ll\'lllll‘IeCl\’()ﬁ

1no02omoeKiL):

e CaMOCTOATCIIbHO pelIaTh IMOCTABJICHHYIO 3alaudy, aHallu3upys H HO,ZI6Hpa${

MaTepHaIbl U CPENCTBA IJIST ge PECLICHMA,

. CO3[aBaTh M PACCUHTLIBATL IOJIETHBIH TJIaH Ui OCCIMJIOTHOIO JIETATENLHOIO
anrmapara;
. oOpabaTpiBaTh  a’poChEMKY M TOJIydaTh  TOYHBIE — OPTO(OTOIIAHBI |

ABTOMAaTH3HUPOBAHHBIC TpéXM@pHLIG MOJCJIM MECTHOCTH,

. MOJIEIHPOBaTh 3D-00beKThI;

. 3aUIHIIaTh COOCTBEHHBIC TPOEKTHI;

. BBIIOJTHSTL OLH(PPOBKY;

. BBITTOIHATD [IPOCTPAHCTBEHHBIH aHaIH3;

. co3/1aBaTh KapThl;

. CO34aBaTh NPOCTeifiie reorpaduueckue KapThl PAsIHTHOrO COACPIKAHH;
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° MOICIHNPOBATH reorpa(blfmecme 00BEKTHI U SIBIICHHASL,

* IIPUBOJIUTE TIPUMEPDLI MPAKTHHUECKOTO HCIIOJL30BaHM I F€0Fpa(1)I-ILI€CI<I'IX 3HAHUH B

Ppa3IMYHbIX obnacTax JeATCIIHLHOCTH.

1.3. CucremMa OUEHKH AOCTIDKEHHS MJIAHHPYEMBIX De3yJbTATOB OCBOCHHSI OCHOBHOII

obpa3oBaTeabHOIT POrpaMMbI OCHOBHOI0 0011ero 06pa3oBams
Buaer koHTpOIS:
- IPOMEKYTOUHBIH KOHTPOJIb, TPOBOIUMBINH BO BPEMsI 3aHsITHII;
- HTOTOBBIH KOHTPOJIb, IPOBOJAMMBIIL [TOCIIE 3aBepIICHMs BCel yaeOHOH POrpaMMEl.
@OopMBI TPOBEPKH PE3YILTATOB:
- HabmoeHre 3a 00y4aromuMICs B Ipoliecce padoThl;
- UTPEI;
- HHAMBH/IyalbHbIE H KOJIJIEKTHBHBIE TBOPYECKHE padoThI;
- Oecel1pl ¢ 00YYAIOIIUMEICS U HX POTUTEIISIMH.
DopMBbI TTOJIBENIEHUST HTOTOB:
- BBIIOJIHEHHE TIPAKTHYECKHX padoT;
- TECTHI;
- AHKETBHI;
- 3aIUTa TTPOEKTA.

Hrorosas arrecranus O6}"IEUOLHHXCH HOPOBOAMUTCA ITO pe3ylibTaraM ITO0ATOTOBKM H 3allUTLI

IIPOECKTa.

,HHSI OLCHHUBAHHISA HAEATCIbHOCTH OG}"L{EUOLUHXCSI HCTTOJIL3YIOTCA  HMHCTPYMEHTBLI CcaMO- H

B3aMMOOLICHKH.
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2.2. Ilpumepnbie mporpammbl y4yeOHbIX npenmeros, kypeos (YTII, rme kax mnpumep

npomnmcano «Keiic 1 — 10 yacos», mocie KpaTKoe oNIcaHiie, YTO 3TO 3a Keiic, omcaHie

04YacoBOe BBIHOCHM Y7Ke B caM Kejic).

HDHMCDHOC y‘lC6HO-TCMHTH‘ICCKOC IJIaHIpoOBaHue:

Ne
/11

Pasnein nporpammel yueOHOTO Kypca

Kommuectso
JacoB

3naxkomcTBo. TexHuka OesomnacHocTH. Bpommnoe samgrne («MeHss

MHP»).

o

o

Bpenenne B reomH(opmaumoHHnie  TexHojormu. Keite  1:
«Cospemennbie KapThl, i Kak onncars 3eminio?».

Kefic 3makoMnT oOyuarouxcst ¢ pasHOBHIHOCTIMU AaHHBIX. Perras
3amady Keiica, 00y4arommecs: IpoXoIsiT CIEAYIONIHe TEMATHKI: KapThl
U OCHOBBI HX (OPMHPOBAHMS; M3YUYeHHE YCJIOBHBIX 3HAKOB M
IPUHLMIIOB HUX OTOOpaKEHHsI Ha KapTe; CHCTEMbl KOOPIMHAT M
MPOEKUMI KapT, MX OCHOBHBIE XapaKTEPUCTHKH M BO3MOIKHOCTH
NpUMEHEHMs; MacmTa®d W JIp. BCIOMOTaTeNbHBIE MHCTPYMEHTBI
(opMHIpOBAHUS KAPTEI.

(%)

Keiic 2: «['mobanbnoe mnosuuuonuposanue “Haiign cebst na
3eMHOM miape”».

HecmoTps Ha TO, UTO HABUTaTOPLI M CIIOPTHBHBIE TPEKEPLI CTATH
HEOTHEMJIEMOI YacThO HAIICH IKIM3HM, Mal0 KTO 3HACT MPHHLHI HX
paGorer Ilpoiins xeiic, oOyuatomuecs y3uaior npo I'JTIOHACC/GPS
— NpUHOMINEL  padOTBL,  HCTOPHIO,  COBPEMECHHBIC  CHCTEMEI,
npumMenende. [lpumenenue sorrepos. Busyammsauusi TEKCTOBBIX
JlaHHBIX Ha kapre. Co3aHue KapThl HHTEHCHBHOCTH.

dororpaduu 1 MaHopaMebl.

Paspmen, nmoCBAWEHHBI — MCTOPHH M NPWHLMIAM  CO3JAHHS
(Qororpaduu. OOyuaroumecs MO3HAKOMSITCS C TEXHHUKOH CO3aHMUsI
goTorpaduu, MO3HAKOMATCS C  BO3MOKHOCTAMH  ITPUMEHEHHs
(ororpadun Kak cpeycTra CO3Aanus 4ero-nnoo.
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5 OcHoBBI a3podoTochémKi. [IpruMenHene GeCITIOTHIX aBHAMOHHbIX | 29
cucreM B aspodorocwémre. Keitc 3.1: «jan uwero Ha camom Jesie
HyskeH 0eCnuIoOTHRIH JieTaTeJbHbI anapar?».

OObEMHBII Kefic, KOTOPBI O3BOINT 00y4JaroLMcs: OCBOUTE MIOJIHYIO
TCXHOJ’[OFH‘{C‘?CK}/}O LICITOYKY. IICHOJ‘U)S}/CM)’IO KOMMEPYECKHMH
KOMIaHHMsIMHU. Y CTPOHCTBO H NPHHLIUIE! (pYHKUIHOHUpOoBaHus BITITA,
OCHOBBI ()OTO- U BHJEOCHEMKH H NPHHINIIOB Tepeaadn HHPOPMaIHu
¢ BIIJIA, o6pabotka namnsix ¢ BITJIA.

6 Keific 3.2: «M3menenue cpeabl BOKPYT HIKOJIbI. 10
[Iponomxenne keiica 3.1. OOywarommecs, wuMes B CBOEM
PacHopspKEHHH  JIEKTPOHHYIO  3D-MOJens  MmWKOJbl, IIPOLOKAIOT
BHOCHTb H3MEHEHHS B NPOIAYKT C LENLIO OJaroycTpoiicTsa paiiona.
OOyuaromuecst MPOIOIDKAIOT COBEPLIEHCTBOBATH CBOIf HABBIK 3D-
MOJIETUPOBAHSI, 3aBEPIIAS IIPOEKT.

7 [ToaroToBKa 3aImTh MPOEKTA. S
3 3ainTa MpoeKTOB. 2
9 BaxmounTensbroe 3ausTne. [Toaseaerne uToros padoTsl. 2

2.2.1. O0ume noJaosKeH s

[Iporpamma  «'eomH(pOpPMALITOHHBIE  TEXHOJOTHHY»,  SABISHICH  HEOOXOIHMBIM
KOMITOHEHTOM 00miero obpa3oBaHns BcexX 00ydarOMXCs, IPEJOCTaBIAET MM BO3MOKHOCTE
IPUMEHATE Ha IPAKTHKE 3HAHUS OCHOB HayK. [Iporpamma sBisieTcst pakTHYECKH €MHCTBEHHBIM
WIKOJBHBIM  y4EOHBIM KypCOM, OTPAKAIOMIMM B CBOEM CONEPIKAHHM OOIIME MPHHIMITEL
npeodpasylomeii IeATe/IbHOCTH YENOBEKA M BCE ACIEKThl MATEPHATBHON KyIbTypsL Kype
HAlpAaBJIEH Ha OBJIAJIEHHE 00YYAIOIHMICA HABLIKAMH KOHKPETHOH MpeaMeTHO-TIpeobpasyrommeit
ACATCILHOCTH, CO3JIAHHE HOBLIX LEHHOCTE, YTO, HECOMHEHHO, COOTBETCTBYET MOTPEOHOCTSIM
passuTia obmectsa. B pamkax «TexHONOTHI» TPOHCXOIUT 3HAKOMCTBO ¢ MHPOM Tpodeccii i
opuenTaus 00yJalomnxes Ha paGoTy B PasmUHbIX cepax OOIIECTBEHHOrO MPOH3BOJCTBA.
Tem cambiM  obecrieyMBaeTCA MPEEMCTBEHHOCTL IMEPEX0Aa OOYYAIOMMXCA OT OOIIEro K

npo(ecCHOHATBEHOMY 00Pa30BAHMIO M TPYIOBOI JAEATENLHOCTH.
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[Tporpamma mpemmera «Texnosorusy oOecrieunBaeT (popMUpoBaHHE Yy 00yuyaroLUXCs
TEXHOJIOTHYECKOro MblleHHs. Cxema TeEXHOIOTHYECKOr0 MBIIIIEHHS (ITOTPeOHOCTh — LElb —
CIIoco00 — pe3y/bTar) Mo3BOoJIAET Haubolee OPraHMYHO pellaTh 3aladil YCTaHOBJIECHUS CBs3ei
MeXIy 00pa3oBaTeNbHBIM U JKM3HEHHBIM [POCTPAHCTBOM, 00pa30BaTeNbHBIME Pe3yIbTaTaMu,
NOJMYYEHHBIMH IIPH HM3YyUEHHUH pasjIMUHbBIX MpPEIMETHBIX oOJacTei, a TaxKe COOCTBEHHBIMH
o0pa3oBaTeNnbHbIME  pe3yJbTaTaMH (3HAHMSIMH, YMEHHSMH, YHHBEPCAIbHBIMH YUEOHBIMHU
JNEHCTBHSIMH M T. J.) U JKU3HEHHBIMH 3azadamu. Kpome TOro, cxema TEXHOJOTHYECKOTO
MBILUIEHHsS TIO3BOJIIET BBOAUTH B 00pa3oBaTeNbHBIH Tpollecc CHUTyalHH, HAIOLIHE OIIBIT
NPUHSATHS NparMaTHYHBIX PELIEHMH Ha OCHOBE COOCTBEHHBIX 00pa30BATENbHBIX PE3yJbTATOB,
HauyMHas OT pemeHus OBITOBBIX BONPOCOB M 3aKaHUMBas PpEUIEHHEM O HalpaBIeHHAX
IPOAOJIKEHNsT 00pa3oBaHusl, MOCTPOEHHEM KapbEepHBIX M JKH3HEHHBIX IUIaHOB. Takum oOpasom,
nporpamma  «l'eomHpopmaTukay 1o3BossieT  chopMuUpoBaTh Y  00ydarolMXCsS — pecype
NPaKTHUYECKUX YMEHHMI W OIbITa, HEOOXOIMMBIX [JIsl pa3yMHOIl opraHu3alui coOCTBEHHOM
JKM3HM; CO34aéT YCJIOBMS I Pa3BHUTHS MHULMATUBHOCTHM, HM300PETaTENbHOCTH, THOKOCTH

MBIIIJICHH .

YueOHO-BOCHHUTATENBHBII  MPOLECC HampaBieH Ha (OPMHPOBAHHE M pPa3BUTHE
Pa3IMYHBIX CTOPOH 00YUalOLUXCs, CBA3AHHBIX C peann3antuei Kak X cOOCTBEHHBIX HHTEPECOB,
TaKk ¥ MHTEPECOB OKpyzKarowero mupa. IIpa 3Tom ruOKoCTb IpOorpaMmbl MO3BOJISIET BOBIEYD
00y4aIoIMXCs ¢ pa3IHYHbIMH CIIOCOOHOCTAMM. Bonbiioi 00bEM NPOEKTHRIX PaboT MO3BOJAET
YUYECTh MHTEPECHl H OCOOEHHOCTH JIMYHOCTH KaiI0ro 00ydaromlerocs. 3aHsTus OCHOBAHBI Ha
JIMYHOCTHO-OPHEHTHPOBAHHBIX TEXHOJOTHAX O0yUeHHS, a TaKkiKe CHCTEMHO-JICATENPHOCTHOM

METOJIE 06}/‘181{1/15[.

Jlannas mporpamMma MpearoiaracT BapHaTHBHBIN TOAXOMA, TaK KAK B 3aBHCHMOCTH OT
00y4aloIerocs MO3BOJISIET YBEANYUTE MM YMEHBITUTE 00bEM TOI MIIH HHON TEMBI, B TOM YHCIIE

M CJIOJKHOCTD, a TaKIKe MOPAJOK NPOBCACHHA 3aHSITHIH.

2.2.2. OcuoBnoe cofepskaHie Y4eOHBIX TpeIMETOB Ha YPOBHE OCHOBHOrO 00uLero

o0pa3oBaHus

Ha OPOTSUKCHHM  Kypca TIIpOoTrpaMMBbI O6)’HEIIOHII'I€CH MO3HAKOMATCs €  pasiIHHYHbIMI

FCOHH(1)OpMClI_U'IOII[lI;JI\lI{ CHCTEeMaMH, y3HaIOT, B KaKHX obmactTax IIPHUMCHSICTCI I‘COHH(bOpMaTI'II\'a:

20



KaKkHe 3a7ayd MOJKEeT pelarh, a Tak)Ke CMOTYT caMi IpPUMEHATh €€ B CBOEH IOBCEAHEBHOM
xmsan. OOyuaromumecss 0a30BO yCBOSAT NPHHIMI ro3uuuoHuposanusd c¢ nomoupio ITHCC.
V3HaOT, KaK MOYKHO OpraHH30BaTh cOOpP CIIyTHUKOBBIX JIAHHBIX, KaK OHM IPEICTaBIIAIOTCI B
TEKCTOBOM BHIE M KaK X MOJKHO BH3YaTH3HPOBAThH. B paMKkax mporpaMmbl BLIOEpYT MPOEKTHOE
HarpaBJIeHNe, HaydaTcs CTaBHTh 3aadi, HCClenoBaTh MpodieMaTHKy, IJIAHWPOBATh BEAEHHE

MPOEKTa H TPaMOTHO PACIpPENeIsiTh POJIH BHYTPH KOMAaHIBL.

Obyuaromuecss CMOTYT TIO3HAKOMHTLCS C HCTOpHEH TpHMEHEHHs OeCHHJIOTHBIX
JIeTATeNBHBIX armapartoB. Y3HAIOT O COBPEMEHHBIX OECITHIIOTHHKAX, CMOTYT PELINTh Pa3InYHLIE
3a/1au C WX MOMOIIbLI0. Y3HAIOT TaKkKe H 00 OCHOBHOM YCTPOIMCTBE COBPEMEHHBIX OECITHIOTHBIX
cucteM. OOyuarommecs y3HAIOT, Kak co3iaéres TMoJIETHOE 3ananue s OecnuinoTHHKOB. Kax
MPOU3BOUTCS 3amyck u ganpHeimas chéMia ¢ momomibio BAC. A rtakke monydar TakHe

PE3YIBTATBI CBHEMKH, KaK OpTO(l)OTOHJ'IﬂH H TpéXMCprIC MOICIIH.

OOyuwatomnecst  yrayosTess B TEXHOJIOTHIO  00paloTKM — TeoJaHHbIX — IMYTEM
ABTOMATH3UPOBAHHOTO MOJCTHPOBAHUS OOBEKTOB MECTHOCTH. CamMOCTOATENbHO CMOTYT

BBLITOJIHUTD C"béMKy MECTHOCTH I10 HOHéTHOMy 3alaHH10. COS,HaI[}’T 3D-momenm.

OOyuarommecst 03HaKOMSITCS ¢ pa3IHUHBIMU YCTPOHCTBAMHU ITPOTOTHIIMPOBAHUS. Y 3HAIOT
ob1ne NpUHUHUIBLI PadoThl YCTPOUCTB, cepbl MX MNPUMEHEHMs M TMPOMYKThI JEATEIbHOCTH
JNAHHBIX ycTpoiicTe. OOyuaromuecs: Haydarcss TOTOBUTEL 3D-MOIENH Il revaTd ¢ MOMOIIBIO
JKCHopTa MaHHBIX. J[OTOMHSAT MOZENH 110 JaHHBIM a’3pO(POTOCHEMKH C MOMOMIIBIO PYUHOTO

MOIACITHUPOBAHMS. H}DHMGHSIT )’CTpOﬁCTB'& JULT TTPOTOTHITHPOBAHMS IJIs MTeYaTH 3aJlat .

OGy‘-IElIOHlHGCH H3y4daT OCHOBDLI B IMTOATOTOBKE ITPE3CHTAINH. CO3I['€L,I[yT eé. HOI[FOTOBHTCH

K IPEACTABIICHHUIO PEaIM30BaHHOr0 NpoTOTHIIA. HpBﬂCTaBHT Cro, 3amuias NpoeKT.

3.1. IpumepupIil yueOHbII JIAH OCHOBHOTO 0011ero o0pa3oBaHIs

3.1.1. IIpumepuslii KajgengapHblii yueoubiil rpagux Ha 2019/2020 yyebunrii rog

ITepyon ofy4yenns — ceHTIOpL-Mail.
KommuecTBo yueOHbIX HegeJnL — 34,
Konmueerso yaco — 68.

Peskum npoBeaeHust 3ausiTiii: 2 pasa B HeJIEIIO.
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[TpasauuyHble ¥ BBIXOAHBIE JHH (MO IPOH3BOACTBEHHOMY KaJEHZAPIO MPH IIECTHAHEBHOMH

paboueit Hezene):

KaunkyasipHplii nepuox:

No | Mecsiu dopma Korn- Tewma zansaTHs dopma KOHTPOIIA
/1 3aHATHUSL | BO
qacoB
1 Centabps | JUIIP 2 3HaKOMCTBO. Texunuxa | becena
0€e30I1aCHOCTH. Broanoe
zausitue (Mensist Mup+).
2 Centsibps | JI/TIP 2 HeoOxommmocets  xaptel B | becena
coBpemeHHOM Mupe. Chepsl
MPUMEHEHHUsI,  TTePCIIeKTHBbL
HCIIOMB30BAHUS KapT.
3 Centabps | JI/ITP 2 Bextopusle  maHHbple  Ha | becena
Kaprax. 3HAKOMCTBO C BeO-
I'MC. Ilser xax artpudyT
KapThlI. 3HAKOMCTBO ¢
KapTorpa(uueckuMu oOHmaiiH-
CepBHUCaMI.
4 Centstbps | JI/TIP 1 Cger u uBer. Ponp uBerta Ha | becena
kapte. Kak 3acTaBUTbh LBET
padoTarh Ha ceds?
5 OkTa0pB JUTIP 2 Cozmanme w  nybnuxkanus | JlemoHcTpauus
coOCTBEHHOI KapThl. pelenus Keica
6 OxTs16pb JUTIP 2 Cucrembl rnobansHoro | becena

TMO3HITHOHHPOBAHM .
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7 OxTsa6pn JUTIP 2 [Tpumenenue crnyTHHKOB 1t | JleMoHCTpaums
MO3ULHOHUPOBAHNIS. pelieHns Keica
3 OxkTs6pB JU/TIP 1 Weropus (¢ortorpadun. | becena
@oTtorpadgust  Kak  crocod
H3YYCHHs OKPYIKaIOIIEro
MHpa.
9 Hosa0ps JUTIP 2 XapakTepHuCTUKH Becena
¢oroarmaparos. [lonyduenue
KauecTBEHHOT0 (DOTOCHUMKA.
10 | Hosibpn JUTIP 2 Co3nanmue cepnuecknx | becena
TaHOpaM. OcHoBHEBIE
MTOHSATHSI. HeoOxommoe
o0OopynoBaHue. Texnnka
ChEMKH cpepruecknx
naHopam pa3in4yHoH
arraparypoH.
11 | Hosbpe JUITP -+ Co3nmanne cepuueckux | Tecrupopanne
ITaHOPAM. CmuBka
MOTYYEHHBIX  (oTorpaduil.
Koppexuus 51 PETYIb
TIarropant.
12 | Hexabpo JUIIP 1 doTorpammerpus u ee | becena
BIIMSHUE Ha COBPEMEHHBII
MHD.
13 | Hexabpn JUTIP 2 Cuenapnn cheMkn 00bekTOB | Becena

ULt MIOCIIEYIOLIETr0
IOCTPOCHHSI ux B
TPEXMEPHOM BHJIE.
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14

Jexabpb

JUTIP

[Tpunmun [TOCTPOCHUS
TPEXMEPHOTO  H300paKeHHsI
Ha KomIptoTepe. Pabora B
(ororpammerpuyeckom 1O -
Agisoft ~ Metashape  mm
AHAJIOTHYHOM. Obpaborka

OTCHATOI'O MaTe€pualia.

Becena

Jexabpb

JUTIP

o

BecruinoTHHK B
reouHpopMaTHKE.
YCTpoHcTBO M TIPHMEHEHHE
JIPOHA.

Becena

16

SluBapn

JUTIP

o

Texunueckne  0CoOEHHOCTH
BITJIA.

Becena

17

STHBape-
DeBpaib

JUTIP

[Tunotuposanne BITJIA.

Tectuposanue

18

deppanb

JUITP

Vcronn3oBanue
OecrmIoOTHUKA 1T CHhEMKH
MECTHOCTH.

Jlemonctpanms
perienus Keica

19

Mapt

JUTIP

(OS]

Bozunkarommue poOIeMBI
MpH co3nanuu  3D-mozenei.
CriocoObl  pelakTHPOBAHMS

TPEXMEPHBIX MOJIeJIeH.

Becena

Mapt

JUTTP

[N)

TexHonmoruu
NPOTOTHITHPOBAHMAL.
YerpoiicTBa i1 BOCCO3MaHus
TPEXMEPHBIX MOJIETCH.
PaGota ¢ 3D-nipuHTEPOM.

Becena
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21 | Maprt JUTIP 1 Pusuueckue M xumuyeckue | TecTupoBaHue
cpoiicTBa rractuka s 3D-
pUHTEpa. [leuats
TpEXMEPHOI MOJIEH ILIKOJIBI.
22 | Mapt JU/TIP 1 Pabora B IlO mis pyunoro | becena
TPEXMEPHOT0
MozenupoBanust — ScetchUP
WJIH aHATIOTHYHOM.
23 | Anpens JIATP ¥ DKCIOpPTHpOBaHHE becena
TPEXMEPHDIX (aitnos.
[TpoexTpoBanue
cOOCTBEHHOH CIEHBI.
24 | Anpenb JUTIP 2 Ilevars momenun Ha 3D- | becena
TIPUHTEPE. Odopmnenie
TPEeXMEPHON  BEIIECTBEHHOI
MO/ICITH.
25 | Mait [P 3 [loaroroska 3aLIHUTHI
IPOEKTA.
26 | Mait [P 2 3auura poeKToB. Jemonctpauus
peleHns Keicon
27 | Mait JUTIP 2 3aKkJIIOUNTENILHOE  3aHsTHE.

IlogBenenye uToros padOTEL.
[Inans! o gopadorke.
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3.2. Ciucrema ycaoBiil peai3aminn 0cHOBHOI 001eo0pazoBaTe/IbHOIH MPOrpaMMBbl

3.2.1. Omnmcaume KaApoOBLIX YeJOBHIl  peanmsanui  ocHOBHOI  o0pasoBaTelbHOI

nporpamMnbl OCHOBHOI'O OGIHCFO 06[)213032””“1 (OHI'ECRHIIC KOMITETCHIIHIT H‘ACT&IBHllKﬂ)

Hacrasauk nporpammbl «I eonH(opmaTiKay paboTaeT Ha CTBIKE CaMbIX aKTyalbHBIX 3HAHUH IO
HAIMPABJICHHUIO TEONPOCTPAHCTBEHHBIX TEXHOIOIHH, a TakKe TeHEpHPYET HOBBIC ITOAXOUBI H
pEIIeH s, BOTIOMAs UX B PeallbHble IIPOEKThI. HacTaBHUK SIBIISIETCS TPAMOTHBIM CIIEHHaIICTOM
B 0071aCTH IreOHH(POPMAIMOHHBIX CUCTEM, CIEUT 38 HOBOCTAMH CBOEiT OTPACHN, H3y4aeT HOBLIC
texgosiorun. O6mamaer HaBbIKAMH TIPOEKTHON AEATENLHOCTH, BHEAPsIA €€ NPUHIUIIBL B IPOLIECC

oOyueHwHsl.

HactaBHuk B paBHoﬁ CTCIICHH O6HELD;EI€T KaK CHCTEMHOCTBIO MBIIIJICHHS, TaK H OYXOM
TBOPUCCTBA! MO6HH€H, YMEET pa60T8.Tb B KOMaHJe, KPUTHYECKH MBICIHATDL, aHAJIM3UPOBATL H
O606UlaTI; OIIBLIT, TEHEPUPOBATH HOBOE, YMEET CTABUTDL 3adadll i pellaTh UX, a TaKmKe pa6OTﬂTI> B
YCJIIOBHAX I-IGOHpCﬂCﬂéI—II'IOCTI‘I H B paMKax HpOCKTHOﬁ napaJnurMabl. [Tomumo 3TOT0, HACTaAaBHHK

o0nagaeT nejarornyeckon Xapu3mMon.

4. Cogepixaniue Kypcea
OcuoBHbIe pa3iesbl IPOrPaMMbl yIedHoro Kypea
1) Bseaenue B 0CHOBBI re0OHHQOPMAIIIOHHBIX CHCTEM H IPOCTPAHCTBEHIBIX JAHHDIX.

OG)’LIRIOHIHGCH [MO3HAKOMATCA €  paslIMYHLIMM ~ COBPEMEHHBIMH  I'COMH (1) OpMalHOHHBIMH
CHCTEMAaMH. y3HaIOT, B Kakux 00acTsIx IIPUMEHSCTCA I’COHII(l)OpMElTHKa, Kakne 3aadyml MOIKET

pelaTh, a TakyKe Kak 00yJaiomnecs: MOTYT CaM1 IIPHMEHATE €€ B CBOEH TOBCEIHEBHOM JKU3HH.
2) ¥Ypox padorsr ¢ TJIOHACC.

OGyuarouiuecs 6a30B0 YCBOAT MPHHIIT no3nuuoHuposanis ¢ romoipto 'HCC. VinaroT, xax
MOIKHO OPraHH30BaTh COOP CIYTHHKOBBIX JAHHBIX, KAK OHH IIPEACTaBISIIOTC B TEKCTOBOM BHJIE

1 KaK MX MOJKHO BH3YalTU3HPOBATD.
3) Bobibop NpoexTHOro HANpaBJACHUS I pPacupeaeienne poJeki.

Broibop mpoexkTHOro HampasieHus. llocranoBka 3amaun. Vecnenosanue mpoOieMaTHKH.

IInannposanue npoexra. Pacnpenenenne posei.
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4) VYerpoiicTBo M IpUMeHeHHe 0eCINIOTHHKOB.

Ob6yyvarowruecs nozuakomsitest ¢ uctopueit nmpnmenennst bAC. V3maor o copemeHHbIX BAC,
Kakue 3aJayd MOJKHO pellaTb € MX MOMOIUBIO. Y3HAIOT Tak)Ke OCHOBHOE YCTPOMCTBO

coBpeMeHHbIX BAC.
5) OcHoBbI ¢CHEMKH ¢ OCCHHIOTHHKOB.

O6yuaromuecs y3HalOT, Kak co3gaéres ronétaoe 3ananne mis BAC. Kak npousBoauTest 3amyck
u nanmpHelmas crémka ¢ momomblo bAC. A Takke Kakue pe3ylbTaTbl MOKHO IMOIYYHUTh U Kak

9TO cHeliaTh (MoydeHne opTooToriaHa i TPEXMEPHOI MOIENH).
6) VYruybaéunoe uydeHue Texuoaoruii o6padoTki reoJaHHbIX.
ABTOMaTH3HPOBAHHOE MOJEIHPOBaHHE 00BEKTOB MECTHOCTH C TomoIbio Agisoft PhotoScan.
7) Coop reogaHHbIX.
AdpodoToCHEMKA, BLIMTOTHEHUE CHEMKI MECTHOCTH T10 TTOJIETHOMY 3aaHHIO.
8) Oo6paboTka 1 aHAIH3 reoJaHHBIX.
Coznanne 3D-monenei.
9) M3zyuenue ycerpoiicTBa AJst HIPOTOTHIIHPOBAHMHSI.

O3HakoMIJIeHHE C }/CTpOﬁCTBaMH IPOTOTUTIMPOBAHMA, MPEIAOCTABICHHLIMH O6yLIElIOUlHMCH.
O6yLIaIOLU,HCC5{ Y3HarOT ob1Iue TIPUHI KDL p8.6OTI>I )’CTpOﬁCTB, a TaKyKe Korja OHH IMPUMCHATIOTCS

U UTO C UX ITOMOIIBIO MOYKHO IOJIYUHTE.
10) MoaroroBka JaHHBIX AJisl YCTPOIHCTBA MPOTOTHITHPOBAHIIS.

IHoxroroBka 3D-Mozeneit, 3KCIOPT AaHHLIX, IIOJIFOTOBKA 3alaHuil 110 IevaTy.
11) HporoTunuposanue.

ITpumenenne yctpoiicts npororunupoBanus (3D-mpunTtep).
12) IToeTpoenne npocTpaHCTBEHHBIX CUCH.

I[OHOHHGHHC MoJiene TI0 JaHHBIM GQPO(I)OTOCT)él\'IKH C IMOMOMIBLIO PYYHOI0 MOACITHMPOBAHHA U

IOAroTOBKA K II€HaTH Ha yCTpOIvUICTBaX MNPOTOTUITHNPOBAHHA.

13) IToaroroBxa npe3eHTaniil.
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I’I3}”—I€HH€ OCHOB B HOATOTOBKE TITPE3CHTALHH. Coznanme MpEe3CHTalMn. [Togrororka K

[PEJICTABICHNIO PEAIN30BAHHOIO IIPOTOTHIIA.
14) 3anuTa NPoeKTOB.

HpCILCTaBHCHHC peaIM30BaAHHOTO IIPOTOTHIIA.
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4.1. TemaTnueckoe MUIAHHPOBAIE

Beero
No /it Pazens! nporpaMmbl yueOHOToO Kypcea 4acoB
1 | 3naxomcrBo. Texnnxa 0esonacuocTi. BBoanoe 3anarue 2
(«MeHsisE MHD»).
2 | Beegenne B reonddopmanmonnbie Texnosorun. Keiic 1:
«CoBpemMenubie KapThl, wan Kak onmcates 3emiro ?».
2.1 HeobxonumocTs kapTsl B coBpemenHoM Mupe. Chepsr 2
MIPUMEHEHHS, IIEPCIEKTHBEI HCIIOIB30BaHNUS KapT.
2, Bextopnble ganHbIe Ha kKapTax. 3HakomcTBo ¢ Be6-I'MIC. 2
LIBet kaKk aTpudyT KapThl. 3HAKOMCTBO C
KapTorpa(uecKuMy OHJIaiH-CePBUCAMH.
2.3 Crer u uBet. Poxp uBera Ha kapre. Kax 3acTaBHTE LBET 1
paboTaTh Ha cebs?
2.4. Cosnanne u myonukamns cOOCTBEHHOI KapThl. 2
3 | Keiic 2: «I'nobanpnoe mo3uunonuposanue “Haiinu cedu 4
HA 3eMHOM mape”’».
2 =
8.1 CucTeMsl ro0aIbHOr0 MO3ULHOHHPOBAHKS. 2
3.2. | IlpumMeHeHMe CITyTHHKOB IS TIO3HIIMOHNPOBAHMUS. 2
4 | ®oTorpadiu 1 naHOpaMbI.
Hceropust Gotorpadui. @oTtorpadus Kak crrocod H3ydenns 1
4.1 OKPY’KaloIIero Mupa.
Xapaxrepuctuku (oroarmapatos. [Tonyuenne 2
4.2. Ka"uCCTBCHHOI'O (1)O’L'OCHHM Ka.
4.3. Cosnanne cdhepuuecknx nanopam. OCHOBHBIE TIOHATHS. 2
Heobxonnumoe obopynosanue. TexHnka coEMKH
cepruecknx maHopamM pasyMYHOIl annapaTypoil (Kamepsl
cMapTdoHOB Oe3 mTaTHBOB, HH(POBLIE (hOTOAIIIAPATEI CO
ITaTHBAMM H T. JI.).
4.4. Coznanne ceprudecknx manopam. CIIMBKa MOILYUEHHBIX -4
(oTorpaduii. Koppexuns u peTyuin namopam.
5 | Ocuoser a3podoTochémii. [pumenenne BAC
(becnJIOTHBIX ABHALMOHHBIX CHCTEM) B
aspoporocnémre (Keiic 3.1: «/lns wero na camom geie
ny:ken OecnuJoTHbI JeTaTeJbHbIT anapar?y).
5.1. DoTorpaMMeTpHs H €€ BIHSIHIE Ha COBPEMEHHBIH MuD. 1
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CueHapiu chEMKH 00BEKTOB UL MOCIIEIYIOIET0
IIOCTPOEHMS UX B TPEXMEPHOM BHJIE.

o

5.2,
[IpUHIMTI TOCTPOCHUSA TPEXMEPHOTO H300paKEH NS Ha 4
xoMmeioTepe. Padora B poTtorpammerpuyeckom 110 —
Agisoft PhotoScan wnu ananornunom. O6paborka

5.3 OTCHSITOIO MaTepuala.
BecnunoTHUK B reomHpOpMaTHKE. Y CTPOHCTBO U 2

54. MPUMEHEHHE APOHA.

55. Texunueckue ocodennoctu bITJIA. 2

5.6. [Tunotuposanue BITJIA. 6
Hcrnonp3oBanne 0ecriyioTHHKA 151 ChEMKH MECTHOCTH. 6

5.7.
Bosnukarotie mpoOneMsl pu co3aannn 3D-Mozeneii. 3

58 CriocoObl pelakTHPOBaHMS TPEXMEPHBIX MOJEIEI.
TeXHOIOrHH NPOTOTHIIHPOBAHHS. Y CTPOHCTBA 1JIs 2
BOCCO3aHms TpEXMEpHBIX MoJenell. Pabora ¢ 3D-

< IIPUHTEPOM.

5.9. PHITE]
Du3MUECKHe N XUMHYECKHEe CBOHCTRA racTuka st 3D- 1

510. | mpunrepa. ITeyaTs TpEXMEPHON MOJIEITH IIKOJIBL.
Keiic 3.2: «M3menenne cpebl BOKPYT WIKONABD).

6.1. PaGota B 1O misd pydHOro TpEXMEPHOTO MOAEIUPOBAHUA 1
— SketchUp mim aHanornyHoM.

6.2. DKcropTHpoBannue TpEXMEpHBIX (aitnos. [IpoekTuponanne 7
coOCTBEHHOI! CIIEHBI.

6.3 ITeyars momenu Ha 3D-ipunatepe. Odopmienne 2
TPEXMEPHOH BELIECTBEHHON MOJIEIIH.

7 [ToxroroBka 3auuThl IPOEKTA. 3

8 3amuTa npoeKToB. 2
BaximrounTtesnbHoe 3aasTie. [Toaseaennie 1Toros padoTsl. 2

9 [Tnans! 1o qopadoTKe.
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Kelicbl, Bxogauime
B Nporpammy

KpaTKoe cogepraHue

Keiic 1. CoBpemeHHbIe
KapTbl, win Kak onicarsb
3emito?

Kelic 3HaKomMHUT 00y4alolUXCsl C Pa3HOBHAHOCTIMHU AaHHBIX. Peluas
3afauy Keica, 00yvaroLecs NpoXoasT ClCAYIOLIHEe TeMaTHKN: KapThl 1
OCHOBBI X (POPMHUPOBAHMS; U3YUCHHE YCIOBHBIX 3HAKOB M MIPUHIIMIIOB HX
oTOOpaykKeHHsl Ha KapTe; CUCTeMbl KOOPAMHAT W MPOEKIHii KapT, UX
OCHOBHbLIE XaPaKTEPUCTHKM M BOZMOIKHOCTH MPUMEHEHHS; MaciuTad u zip.
BCIIOMOTraTelbHbIE HHCTPYMEHTBI ()OPMUPOBAHUS KAPTHI.

Keiic 2. ['nodanbHoe
nosuuuoHuposanme «Haitnn
ce0s Ha 3eMHOM Lape.

HecmoTps Ha To, 4TO HABUraToOpbl M CIIOPTUBHbIE TPEKEPbI CTaIH
HEOTHLEMJIEMO}T HAaCTBIO HallleH KU3HH, MAJIO KTO 3HACT MPUHIMIT UX
padotsl. [Ipoiias keiic, odyuatoumecs y3naiot rnpo ' JIOHACC/GPS —
MPHHLKITLI PA0OTBI, UCTOPHIO, COBPEMEHHbBIE CHCTEMbI, TPUMEHEHHE,
Hpumenenne gorrepos. Busyanuzalms TEKCTOBBIX JaHHBIX Ha KapTe.
Co3naHue KapTbl HHTEHCHBHOCTH.

Keiic 3.1. AapodoTocnhémia.
«/[lnst uero Ha camom Jiene
HYy KeH 0eCnHIOTHbII
JeTaTeNbHbII annapar?».

Keiic 3.2. Mamenenue cpejibl
BOKPYT LIKOJIBI.

OOBEMHBII Kefic, KOTOPbIIT MO3BONUT 00YUAIOLIMNCH OCBOMTH MOJTHYIO
TEXHOJIOMMYECKYIO LIENOUKY, UCMOJIb3YEMYIO KOMMEPUECKUMH
KOMMaHuAMH. YCTPONHCTBO W npHHLMIbL pyHKkuHoHUpoBarus BITJIA,
OcHoBbl (POTO- M BMACOCHEMKH M MPHUHLIMIIOB Mepeaul HH(popMaLnm ¢
BITJIA, o6padorka narnsix ¢ BITJIA.

[Tpononzcenue keiica 3.1. OOyuarouinecs, Wnmest B CBOEM PacropssKeHHH
JIEKTPOHHYIO 3D-MO/Ieb LIKObI, MPOJOIKAIOT BHOCHTE M3MEHEHHS B
MPOAYKT € Lebio OaroycrpoiicTea paitona. Odyuarouiiecs npoaosKaior
COBEPILICHCTBOBATL CBOM HaBbIk 3D-MoAenHpoBaHHsl, 3aBepLias NpoekKT.

4.2.4.  Marepuan,uo-TeXHHUECKHE  YCIOBHS — peajusalHH  OCHOBHOI  oOpasoBaTcibHoif

pOrpammBbl (110 CyTH, 0OBeAMHEHNE BCEX PECYPCOB, MPOTHCAHHBIX B Kelcax)

Cnucox obopynoBaHus

Ne /i HanmenoBanue Kparkie Texnugeckue Ea. msm. | Koa-

XAPaKTePHCTHKI

1 | Komnslorepustii kaace UKT

LT MOV (mpunrep, ckanep, KOup) Munumansusie: Gopmar A4, IIT.
nasepHbIi, /0.

L, HoyTtOyx HacTaBHUKA C HoyTOyxk: IIT.
[IPENYyCTAHOBJIICHHOM MPOM3BOAUTENILHOCT IIPOLEccopa
OIIEPALIHOHHOI CUCTEMOTH, (10 Tecty PassMark — CPU
O(HCHBIM IIPOrPAMMHBIM

l Porpe BenchMark
oOecrieueHneM

http://www.cpubenchmark.net/): ne
menee 2000 ey,
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00BEM OTepaTUBHON ITaMSITH: He
menee 4 1'0;
00bEM HakonuTelst SSD/eMMC: He

menee 128 1'0;

[1O nnst mpocmoTpa u
PEIAaKTHPOBAHHS TEKCTOBBIX
JIOKYMEHTOB, SJIEKTPOHHBIX TaOJIHI]
U [pe3eHTalnil pacrpocTpaHEHHBIX
popmatos (.odt, ,txt, .rtf, .doc,
.docx, .ods, xls, .xIsx, .odp, .ppt,
Pptx).

HoyTOyK ¢ ipeycTaHOBIEHHOH
OIlepallHOHHOM CHCTEMO1H,
O(HCHBIM MPOTPAMMHBIM
obecrieyeHueM

HoytOyxk:

ne nuke Intel Pentium N (vmu Intel
Celeron N), e mmxe 1600 MI'w,
1920x1080, 4Gb RAM, 128Gb
SSD;

MIPOU3BOIHTEIBHOCTE TIpOlleccopa:
e menee 2000 euHAL;

[TO s mpoemoTpa U
pelaKTHPOBAHHUS TEKCTOBBIX
JTOKYMEHTOB, 3JI€KTPOHHBIX Ta0JIUL]
U TIpe3eHTannii pacrpocTpaHéHHbIX
dopmaton (.odt, ,txt, .rtf, .doc,
docex, .ods, x1s, x1sx, .odp, ppt,
Ppix).

10

1.4.

MHTepakTUBHBINH KOMIUIEKC

Konn4uecTBO 0IHOBPEMEHHBIX
kacanuit— ue menee 20.

YPpoK TeXHOJIOTH

o

AIIMTHBHOE 000pyIOBaHNE

[N
[N

3D-o060pynosanue (3D-
IIPUHTED)

MuHUMabHbBIE:

Tun npunrepa: FDM;

marepuai: PLA;

padouuil cTOI: ¢ TTOIOTPEBOM;
pabouast odnacts (XYZ): oT
180x180x180 v

CKOPOCTH reuaTu: He MeHee 150
MM/CEK;

MUHHMaIbHAST TOJIIMHA CJIOS: HE
fomee 15 MKM;

dopmar daiinos (ocHoBHee): STL,
OBI;

3EleblTbeI KOpIryC: Hajlm4He.

[Mnactuk nis 3D-npunTepa

TonuuHa miacTHKoBoi nurH: 1,75
MM;

matepuan: PLA;

Bec KaTymku: He meHee 750 rp.

IT.
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2.4.

11O st 3D-mozmenupoBaHus

OO6nayuHbIi HHCTPYMEHT
CATIP/ACVTII, oxBaTsIBarOLIHil
BECh IMpOIECcC paboThl ¢ H3AETHSIMU
— OT IPOEKTHPOBAHUS 10
H3TOTOBIICHHS.

Jononuurensnoe odopyroBanie

o
n

[IInem BUpPTYaIbHOMN
pearbHOCTH

OO1ee paspeulenye e MeHee
2160x1200 (1080x1200 ms
KasKJI0r0 riasa), yroj o0zopa He
menee 110;

HAJINYUE KOHTPOJIIIEPOB — 2 IMIT.;
HAJIM4NE BHEIIHUX AATYHMKOB — 2
LIT.

pazbEM JUTSL MOAKIIIOYCHUS
HaylIHUKOB: HAJTHUHE;
BCTPOEHHAsl KaMepa: Halln4He.

KOMIIJIEK
T

Zk,

[lratuB a1 KperieHus
0a30BLIX CTAHIMI

KoMmiexT u3 AByX WITATHBOB.
CoOBMECTHMOCTE CO LIJIEMOM
BUPTYaJIbHOMH pealbHOCTH, 11.2.3.1.

KOMIIJIEK
T

)
=

Hoytbyk ¢ OC mnst VR-urema

KonmuecTBo s/iep nporeccopa - He
menee 4

TakroBas uactoTa mpoieccopa - He
menee 2500 MI'g

Buneoxapra - ve Huke Nvidia GTX
1060, 6 I'0 BumeonamsiTh

O0bem orepaTHBHON MaMsITH - He
mMenee 8 ro.

IT.
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E\)

MHuorononp30BaTeIhcKas
cucTeMa BUPTyasbHOMH
peaTbHOCTH ¢ 6-KOOPAHHATHBIM
OTCIIEKUBAHNEM TOJOKCHUI
I10JIb30BaTesIeH

TpeboBanus K cucreMe
BUPTYaJILHON peaslbHOCTH:
noJuIepIkKa MOOHITBHBIX LITIEMOB
BUPTYaJIbHON PEANLHOCTH TI0]
ynpasnernem OC Android,
MoAneprKKa YIpaBJIsTFOIIMX
KOHTPOJIICPOB C BO3MOIKHOCTBIO O-
KOOPJAMHATHOI'O OTCJICKUBAHMS
MOJIOJKEHHS B IPOCTPAHCTBE;
TEXHOJOTH TIOJIHON KOMIIEHCANN
nara (anti-latency): usoOpakeHue
JIOJIPKHO BBIBOJMTECS JJIs TOUEK, B
KOTOPBIX OKQKYTCsl JIEBBIH 1
MPaBbIif I1a3a MOJIb30BATENs YePE3
BpeMsl, KOTOPOE JTOJIKHO IIPOHTH €
MOMEHTA HaYala Ompeae/IeH
MECTOTIONIOYKEHUS TT1a3
[0JIL30BATENS 10 MOMEHTA
OKOHYaHHS BBIBOAA H300PaKEHHS.;
TTOTIAH OTCISKHBAHHS
noJp3oBaresieil — He MeHee 16 KB.
M;

KOJIMHYECTBO TMOJIb30BaTeNel — He
MeHee 3 Yell.

TpeboBanus K cucreme
OTCJICIKNBAHUS TIOJIOIKEHUSA
noJib3oBaTeneil (TpeknHra):

THIT CHCTEMBI OTCIIEKUBAHUS: 6-
KOOpAMHATHAS cHCTeMa
OTCIIEIKUBAHNS;

oO1iii Bec 0HOro ycTpoiicTaa
Tpexurra — He Oonee 20 T
TEeXHOJIOTHS: OTITHKO-
HHEPUHUANBHBI TPEKUHT, AKTUBHEIE
MapKepsl, paboTaroliue B
HH(paKpacHOM JHana3oHe;

yros 0030pa ONTHYECKOH CHCTEMBI
— ne menee 230 rpanycos;

BpeMsl OTKJIMKA CHCTEMbI TPEKHHIa
— He Ooitee 2 McC;

pasMelIeHHE CEHCOPOB: Ha O0BEKTE
OTCJICIKUBAHSI;

CEHCOPBI, HCIONb3yeMbIe ISl
OTCIIeIKUBaAHHS TIIJIEMOB
BUPTYaAJILHOH peanbHOCTH H U
OTCJIE)KHBAHMS ABHKEHUI PYK
MOJIL30BaTENEH, OMKHBI ObITh
HIACHTHYHBIMA 1
B3aUMO3aMEeHsIeMBIMH;
pasMereHne akTHBHLIX MapKepoB:
HATTOJIBHOE;

Komr.
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BCE KOMIIOHEHThI CHCTEMBI
TPEKHHTA JIOJKHBl MOHTHPOBATLCH
Ha 110J1, 0€3 He0OX0AUMOCTH
MOTOJIOYHOTO/HACTEHHOTO
MOHTaKa;

HaJIMYHE CEHCOPOB B COCTaBe
eIMHOr0 YCTPOHCTRA TPEKHHIa:
AKCeJIEPOMET], THPOCKOTI,
ONTHYECKUI CEHCOP;

4aCcTOTA OTCIICIKUBAHUIS TIOJI0IKEHUS
0JIL30BATES!:

- akcesnepomeTp: He MeHee 2000
BBIOOPOK/C;

- rupockorn: He menee 2000
BBIOOPOK/C;

- ONTHYECKMI ceHcop: He MeHee 60
BLIOOPOK/C;

MOrPELTHOCTD OTCIEKUBAHHS
MOJIOIKEHUS TIONTHL30BATENS B
POCTPAHCTBE HA TITOLIaH 6 M X
6 M — re Ooiee 10 MM;
MHHHUMaIBHOE KOIIMUECTBO
[0JIb30BaTeel, MoAIepIKuBaeMoe
CHCTEMOH TpEeKUHTa, He MeHee 3
gert.

Tpebopanis K moKazaTessiM
XPaHEHHsI, TPAHCTIOPTUPOBKH 1
HaCTPOHKH:

BpeMsl TTOJTHOTO Pa3BEPTHIBAHMS U
HACTPOIKH CHCTEMBI LIS TLTOIA M
oTciexkuBanus 16 kB. M —He 0oJee
90 muH;

HEOOXO0IMMOCTE KaITHOPOBKH B
nporecce dKCIUTyaTaluu —
OTCYTCTBYET;

Temriepatypa xpanenus: -30°C .. +
S0°C.

TpeboBanus k criocodam
yIpaBieHHs HHTEPAKTHBHBIMH
MOJIEIISIMM

MOIIePIKKa 6-KOOPIUHATHOTO
OTCJIEKIBAHMSI TIOTIOKEHUSI
YIIPABISIFOLINX YCTPOICTB B
[POCTPAHCTRE.

TpeboBanust K mporpaMMHOMY
oOecreyeHuio:

MOJIJIEPIKKa CHCTEMOMH TPeKHHIa
OTIEPaLlHOHHEIX cHcTeM: Windows,
Android;
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IPE0CTABIEHHE HEOTPAHNYEHHOI
0 BPEMEHH HCITOJIL30BaHMUs
MPOCTOM (HEeHCKIIOUUTEIHHOMN)
JUIEH3UH HA KOMMEPUECKOE
HCIIOJIb30BaHME IIPOTPAMMHOT0
obecrieueHus CUCTEMBI TPEKHHTa Ha
onun mnem ¢ OC Android
(Oeccpounast MMLEH3MS) — 3 LIT.

OOuue TpeboBanms:

HAIHYHEe MOOUIIBHBIX LIUIEMOB
BUPTYaTbHOI peanbHocTH Oculus
Go unm aHajor — 3 IIT.;
HaJIMYHE KOMIIJIEKTa IIPOBOJIOB H
3aPSUTHBIX YCTPOHCTB IS
Oecrniepeboiinoit paboThL.

o

®ororpammerprueckoe [10

[1O nnst oGpadoTKn U300pakeHnii u
orpeniesieHust OPMBI, pa3MepPOB,
IT0JIOJKEHMsI M UHBIX XapaKTEPHCTHK
00BEKTOB Ha MJIOCKOCTH HIIH B
POCTPAHCTBE.

o

10.

Kganpoxonrep Mavic Air

KoMmnakTHBII KBaIpOKONTEP C
TPEXOCEBBLIM CTAOMIN3ATOPOM,
Kamepoit 4K, makcumanbHOH
JIAJIbHOCTBIO Niepeaady He MeHee O
KM.

IIT.

o

sl L

Keanpokorrep DJI Tello

KBanpoxkonrep ¢ Kamepoii, Bec He
6omee 100 r B cOope ¢
IPOTICIIEPOM H KaMepoii;
ONTHYECKHI JaTYHK ONpeeNeHNs
[TO3UIHH — HaJTHYHE;
BO3MOKHOCTb YIaJIEHHOTO
IPOrpaMMUPOBaHIs — HAJIHYHE.

(O8]

03]

Meaguazona

(OS]

CDOTOElHHapaT ¢ 00OBEKTHBOM

KonnuectBo 3 PpexTUBHBIX
nnKceneif — ve menee 20 MITH.

LIT.
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(US)
N}

Buneoxamepa [Tmanmer (st obecrieueHud IIT.
coBmecTUMOCTH ¢ 1T 2.3.6) ¢
MPUMEPHBIMH XapaKTEPHCTHKAMH:
JaroHasb/paspelleHye: He MeHee
2048x1536 nmukceneit;

JUaroHank SKpaHa: He Mexee 9.7";
pcTpoennas maMath (ROM): ne
menee 32 I'b;

pasperienue (OoToKaMeprl: He
Menee 8§ Mi;

Bec: He donee 510 1;

BricoTa: He Oonee 250 MM.

Kapra mamsitu it O0béM namsatn — He menee 64 [0, IT.
(oroarnnapara/BHAEOKAMEDEI kiacc He Huxke 10.

W
(%)

o

34 | WraTus MakcumanbHas Harpy3Ka: He Gosuee IT.
5 KT
MaKCHMAaJILHAST BBICOTA CHEMKH: HE
menee 148 cm

4.2.5. VHpOPMAIHOHHO-METOANYECKHE YCIOBHS peani3aldil OCHOBHON 00pa3oBaresbHOM
MPOrpaMMbI OCHOBHOTO 0011ero 00pa3oBaHiis (CIICOK BHEMIHUX METOJ. MaTepUaioB) (CCHIIKH

Ha J0II. MaTrepHalibl — PO CLIBACM B I\’Cf’lCE\X)
CIHCcOK NCTOYHHKOB JIMTEPATYPbI:

1. Anmazos, W.B. COopHHK  KOHTPOJNBHBIX  BONIPOCOB MO  AHCHUILIHHAM
«AspodoTorpadusny, «A3pochEMKa», «A3IPOKOCMHUYECKHE METOAB! ChEMOK» / M.B.
Ammazos, A.E. Antemos, M.H. CesactesnoBa, A.®. Crenenko — M.: usm
MUUT'AuK, 2006. — 35 c.

2. bBaesa, E.IO. O61iie BOMPOCH MPOSKTUPOBAHHS M COCTABIIEHUS KapT AU CTYICHTOB
cnenuansnocTn «Kaprorpadgust u reomH(opmaruka» / E.JO. baesa — M.: H3A.
MUWT'AuK, 2014. — 48 c.

3. Maxapenko, A.A. YueOHoe mocobue 10 KypCOBOMY IMPOEKTHPOBAHUIO IO KypCy

«Obuereorpaduueckne Kaptel» /  A.A. Makapeuko, B.C. Mouceesa, A.JL
Crernanuenko mox o0weil pemaxkumeli Maxaperko A.A. — M.: uzn. MUMI'AuK,
2014.— 3535 c.
4. Bepemaka, T.B. Metomuueckoe mocodne 110 HCTIOIb30BAHNIO TOMOIPA(UYECKHN KapT
JUTSL OLIEHKH 9KOJIOTHUeCKOro coctossuus teppuropun / T.B. Bepemaka, Kauaes I'.A.
— M.: u3n. MUHMT'AuK, 2013. — 65 c.
Penpro, A.B. @otorpaduueckne mporeccsl perucrpanun uagopmannu / A.B.
Penwko, Koncrantunona E.B. — CII6.: u3a. [IOJIMTEXHMKA, 2005. — 570 c.
6. Kocunos, A.I'. Teopus u mnpaktnka nudpoBoil 00pabOTKH H300paKeHHI.

wn

JIMCTAaHIIMOHHOE 30HIHPOBAHIE W Treorpaduyeckie HHOOPMAILMOHHBIE CHCTEMBI.
Vuebnoe nocobue / A.I'. Kocuros, M.K. Jlypse oz pen. A.M.Bepisiara — M.: u3 .
Hay=mmorit mup, 2003, — 168 c.
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10.

Tl

14.

15.
16.
17.
18.

PanMoNOKANMOHHbIE  CHCTEMBl  BO3AYLIHON  pa3Belku,  Aemu(pHpoBaHHe
paFoNOKaHOHHBIX n300pawennii / mox pex. llkomsroro JLA. — u3x. BBHA nm.
npod. H.E. Xyxoscxoro, 2008. — 530 c.

Kuenxko, 10.J1. OcHOBbI KOCMHUYECKOTO TpHponosecHs: yuednuk 1 sy3os / T0.IL
Kuenxo — M.: u3n. Kaprreouentp — leonesusnar, 1999. — 285 c.

Vpanos, H.M. BaqmmucTHka M HaBHTAlMd KOCMHYECKHX amraparoB: YYEOHUK IiIs
By30B — 2-€ u31., nepepad. u nom. / H.M.Msanos, JL.H. JIpicenko — M.: n3p. Hpoda,
2004. — 544 c.

Bepemaka. T.B. Meroanueckoe mocobue mo Kypey —«DKONOrHYecKoe
kaprorpaduposanue» (nmadoparopusie padorsr) / T.B. Bepemaxosa, 1.E. Kypbaroza
— M.: uzg. MUUTAuK, 2012. — 29 c.

Usanos, A.I'. MeTomiueckie yKaszanus [0 BBITONHEHHIO 1a00paTopHBIX paboT 1o
micuurne «lludposast kaprorpadusy. s cTyAeHTOB 3 Kypca II0 HalpaBlIeHHIO
noarotoku «Kaprorpagus u reonndopmarikay / A.I'. Vsanos, C.A. Kpeuios, I'.1.
Barpebun — M.: n3x. MUNT'AuK, 2012. — 40 c.

Wpanos, A.I. Atmac xaprorpa)MueckuX MPOEKUMl Ha KPYIHbIC PEruoHbl
Poccuiickoit @enepaunn: yuedno-narsunoe w3nanue / A.I'. Msanos, I'.M. 3arpedun
— M.: m3n. MUUT AuK, 2012. — 19 c.

[Heremun, A. 3D-momenuposanue B SketchUp 2015 — OT mpocToro K CIOKHOMY.
Camoyuurens / A. Tlerenun — usn. JMK Ilpece, 2015. — 370 c., ISBN: 978-5-
97060-290-4.

Bricrpos, AJO. Ilprmvenenne reouH()OPMAIMOHHBIX — TEXHOJOTHH B
JIOTIOJHUTENBHOM IIKOJLHOM oOpasopannu. B cOopHmKe: DKOJIOTHs. DKOHOMHKA.
Nudopmatnxa / A.IO. Beicrpos, [.C. JIy6uun, C.C. I'pysnes, M.B. Aunpees, I1.0.
Iprira, ®©.B. Hxypos, I0.B. Konocos — Poctos-na-ony, 2016. — C. 42-47.
GISGeo — http://gisgeo.org/.

I'C-Accoumannn — http://gisa.ru/.

GIS-Lab — http://gis-lab.info/.

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

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

. Beictpos, A.IO. ['eoxBaHTYM TYJKHAT. MeTonMUeCKHi

uncTpymenTapuit macrasumka / A.IO. Beictpo, — Mocksa, 2019. — 122 c., ISBN
978-5-9909769-6-2.
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