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1. llosicHUTEILHAA 3aNINCKA

1.®enepanbublii 3akon ot 29.12.2012 r. Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit dexepannn»
(manee - ®3);

2.®Denepanbhblii 3akoH Poccuiickoit @eaepannu ot 14.07. 2022 r. Ne 295-D3 «O BHeceHUU
n3MeHeHul B OeaepanbHblil 3akoH «O0 o6pazoBanuu B Poccuiickoit deneparumny;
3.@enepanbusblii 3akoH PO o1 24.07.1998 1. Ne 124-03 «O06 0CHOBHBIX rapaHTHIX IpaB peOCHKaA B
Poccutickoit ®eneparuny (B pegakuun 2013 1.);

4.KoHuenuus pa3BuTUs AONOJHUTEIBHOIO 00pa30BaHUs JETEN
1102030rona,yTBepxkaeHHopacnopsbkenueMl IpasurensctBaPoccuiickoit @eaeparuu ot 31 mapra
2022 r. Ne 678-p;

5.CrpareruspasButusocniutanusiBP@uanepronno2025rona (pacnopsokenne [IpaButenscrea PO ot
29 mas 2015 1. Ne 996-p);

6.ITocranoBnenue IIpaBurenscTBa Poccuiickoit @enepamuu ot 11.10.2023 1. Ne 1678 «O6
yTrBepkaeHnH [IpaBui nmpruMeHeH s OpraHu3alusIMi, OCYIIECTBISIONMME 00pa30BaTEIbHYIO
JESTENIbHOCTb, SJIEKTPOHHOT0 00Y4eHHU, AUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI IPU
peanu3anuu 00pazoBaTEIbHbBIX IPOrPAMM;

7.IlocranoBienue [ maBHOTO rocynapcTBeHHOT0 canutapHoro Bpaua P® ot 28 centsadps 2020 r. Ne
28 "O6 yrBepxaeHuu canutapHbix npasui CII 2.4.3648-20 "CanutapHO-31HUIEMUOIOTHIECKUE
TpeOOBaHUS K OpraHU3aIMsIM BOCIIUTAHUS U O0YUYESHHUSI, OT/IbIXa U O3/I0POBJICHHUS JIETEHl U
mosonexu" (nanee - CanlluH);

8.IlocranoBnenue [ maBHOro rocyapCTBEHHOTO CAHUTAPHOTO
BpauaP®o128stuBapsa202 11.Ne2" OO0y TBEpK I€HUMCAHU TAPHBIXTIPABII U HOPM
CanlluH1.2.368521"'urnennueckre HOpMaTUBLI U TPEOOBaHUS K 00ECIIEUEHUIO OE30MaCHOCTH
u(win) 6e3BPEeTHOCTH IS YesIoBeKa (haKTOPOB cpebl OOUTaHUS";

9.Ilpukas MunmcTepcTBa Tpyia U COLUATBHON 3aIIUThI
Poccuiickoit®eneparnnnor05.05.20181.Ne298"O06yTBEep)AeHUU TPOPECCHOHATILHOTO CTaHIapTa
"Tlenaror JOMOJHUTEIHLHOIO 00pa30BaHMs JeTel U B3pOCIbIX';
10.ITpuxkazMunucrepctBanpocsenienusiPoccuiickon®@enepanuu ot 27 urons 2022 r. N 629 «O6
yrBepxkaeHun [lopsiika opraHU3aiuu U OCYIIECTBICHHS 00pa30BaTENbHOMN 1eATeIHHOCTH IO
JIOTIOTHUTEIBHBIM 00111e00pa30BaTeabHbIM IIporpaMMam» (fanee - [lopsaok);
11.IIpukazMunucrepctBanpocsenienus  Poccuiickoit @eneparuu ot 03.09.2019 r. Ne 467 «O6
yrBepxaAeHuH LleneBoil Moenu pa3BUTHS pErMOHAIBHBIX CUCTEM JIOMOJHUTENBHOTO 00pa3oBaHMs
JeTen»;

12ITpuxazMuHucTepcTBaHayKuUBbIcIIeroooOpazoBanussPO@uMuHNCTEpCTBAPOCBEIIEH
ussP®ot5aBrycra2020r.Ne882/391«006 nesarenbHOCTH MpU CETeBOi (hopme peanuzanuu
00pa30BaTeNbHbIX IPOrPaMM;

13.ITucekmoMunoo6puayknPoccnnNe(09-32420118.11.2015r.
«O nHanpasiennn uHGOpMaHN» (BMecTe ¢ «MeTOINnYECKUMH PEKOMEHIAIMSIMHE T10
MPOCKTHUPOBAHUIO  JIOTIOJHUTENBHBIX  OOIEPa3BUBAMIIMX  IMPOrpaMM  (BKJIIOYAS
pPa3HOYPOBHEBbBIE IPOTPAMMBI)»;
14 TTucemo Munob6pHayku Poccun ot 28.08.2015 r. Ne AK-2563/05 "O MeTomuuecKkux peKoMeHaanusx"
(BMecTe ¢ "MeToandecKIMI PEKOMEHIAITASIMH 10 OPTaHU3aINH 00Pa30BaTEIILHOMN JACSITEIIEHOCTH C
MCIIOJIb30BaHUEM CETEBBIX (HOpM peanu3anuy 00pa3oBaTeNIbHBIX MporpamMm";

15.ITucemoMunoOpHayku Poccun 0129.03.2016r.NeBK-641/09

«O HampaBJICHUH METOIMYECKUX PEKOMEHAIN»(BMeECTE C

«MeTOIUYECKUMH PEKOMEHAALMAMUA 10 pealu3aldd  aJanTHPOBAHHBIX  JIOMOJHUTEIbHBIX
00111e00pa30BaTEeIbHBIX porpamM, CIOCOOCTBYIOIIHNX COIMAIIBHO-TICUX OJIOTHYECKOM
peabunutanuu,  TPOo(EeCCHOHATPHOMY  CAMOOMPENENICHHI0  JOeTeld ¢ OrpaHMYeHHBIMU
BO3MOXHOCTAMHU 300POBbs, BKIIHOYAsA )]eTefI-HHBaJ'IH)IOB, C YUETOM HX 0COOBIX O6pa3OBaTeJ'II)HBIX
HOTPEOHOCTE»).
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®3 «O6 obpazoBanun B Poccuiickoit ®eneparum» ot 29.12.2012r. Ne 273-@;

* Ilpukaz MunucrepcrBa mnpocseuieHuss PO ot 09.11.2018r. Ne 196 «O6 yTBepkaeHuun
NOpsiIKa  OpraHM3allud ¥ OCYHIECTBJICHUS  OOpa3oBaTE€IbHOM  AESITEIBHOCTH IO
JIOTIOJIHUTEILHBIM 00111€00pa30BaTEIbHBIM IPOrpaMMam».
* Ilpumepnas mporpaMMa BHEYpOUHOIl JesTenbHOCTH. HauansHoe u ocHOBHOE oOpa3oBaHue /
B.A.T'opckuii, A.A.Tumodeen, [I.B.Cmupnoii u ap.; mox pen. B.A.T'opckoro. - M.:
ITpoceemenue, 2010. - 111¢.(CranmapTsl BTOPOTO TTOKOJICHHS ).
e TpebGoBanuss K mporpamMmaMm JONOJHUTEIBHOTO o0Opa3zoBaHus jAeredl. MHHHCTEPCTBO
oOpa3oBanus u Hayku PO JlemapTtaMeHT MOJIOJEKHON MOJUTUKU, BOCHUTAHUS M COLIMAIHHOU
3amuThl gereid. [Tucemo orl11.12.2006. Ne 06-1844;
* Meroanueckue peKOMEHIAIUU M0 MPOSKTUPOBAHUIO JOMOIHUTEIBHBIX O0IIepa3BUBAIOIINX
nporpamm.- M.: IIpocsenienue, 2015.
e denepanbHBIi TOCYIAPCTBEHHBIH 00pa30BaTeNbHBIA CTaHAAPT OCHOBHOTO  OOIIEro
obOpa3oBanus (mpukaz MwuHOOpHAaykm P® ot 17.12.2010 1. Nel897 «OO6 yrBepxkaeHUN
denepanbHOrO TrOCYAapCTBEHHOTO 00pa30BaTEIbHOrO CTaHJapTa OCHOBHOTO  OOILEro
0o0pa3oBaHUs»);
* OcHoBHas 0Opa3oBaTelibHAs ITPOrPaMMa OCHOBHOTO 00IIero o0Opa3oBaHUs
(mpuka3 Ne 142 ot 01.09.2015r.);
* VueOHBIN mIaH nonoiaHuTeasHoro oopaszoBanuss MKOY COIIl Ne8 ¢c.Mansbruckoe Ha 2021 -
2022 yuebHblii TOS,
* Ilonoxenue o paboueit mporpamme MKOY COIINe8 (56/1 ot 31.03. 2015r.).
. /» Tlonoxxenue 06 opraHu3anuu JOMOIHUTEIBHOTO 00pa3oBaHus 00yJaromuxcs B
MYHUIUTIAJILHOM Ka3eHHOM 00111e00pa3oBaTeIbHOM yupexkaenun «Cpeansis 001meodpa3oBaTeibHas
mikosna Ne 8» c.MansbIuckoe.

AKTYaJIbHOCTb: CET0/IHS N'€OMH(POPMAIIMOHHBIE TEXHOJIOTUH CTAJIM HEOTHhEMJIEMOM YacThiO Hallel
KHU3HH, JTI000H COBPEMEHHBIN YEIOBEK MOJIb3YeTCs] HAaBUTALMOHHBIMU CEPBHCAMU, MPUIIOKEHUSIMU
JUIS MOHUTOPHMHIA OOIIECTBEHHOTO TPAHCIOPTa U MHOTMMH JIPYTHMH CEPBHCAaMH, CBS3aHHBIMHU C
KapTamMl. OTH TEXHOJIOTUH HCHOJb3YIOTCS B COBEpPUICHHO pa3IMYHBIX c@epax, HauvHas OT
pearupoBaHMs NpPH  4YPE3BbIYAWHBIX CHUTyallMsAX M  3aKaH4WBas  MapKeTHHroM. Kypc
«["eonH(pOpMaLIMOHHBIE TEXHOJIOTUW» MO3BOJSET CHOPMHUPOBATH Yy OOYYArOIIUXCS YCTOMUUBYIO
CBSI3b MEXJY HH(POPMAIMOHHBIM M TEXHOJOTMUECKHUM HAIPaBICHUSAMU Ha OCHOBE peaJIbHBIX
MIPOCTPAHCTBEHHBIX JAaHHBIX, TAKUX KaK a3poPoTOChEMKA, KOCMUYECKasi ChEMKA, BEKTOPHbIE KapThl
U Jp. OTO MO3BOJIUT O0YyYarOIIKUMCS MOJIYYUTh 3HAHUS [0 UCIOJIb30BAaHUIO F€OUH(DOPMAIIMOHHBIX
UHCTPYMEHTOB M IMPOCTPAHCTBEHHBIX [JAHHBIX I IOHMMaHUS U U3y4YEHUs OCHOB YCTPOMCTBA
OKpY’KaIOIIEro MUpa U MPHUPOJIHBIX siBieHUi. O0ydaromuecss CMOTYT pealn30BbIBATh KOMaHIHbIE
IpOEKThl B cepe HcCaeoBaHUS OKPYKAIOIIEro MHUpa, HayaTh MCIOJIb30BaTh B IMOBCEIHEBHOMN

KU3HHU HAaBUT'alMOHHBLIC CCPBHCBHI, KOCMHUYCCKUC CHHUMKHU, DJICKTPOHHBIC KApPThI, CO6I/IpaTB JaHHBIC



00 00BEKTaXx Ha MECTHOCTH, C03/1aBaTh 3D-00BEKThI MECTHOCTH (KaK OTHAEIbHBIC 3JaHUSA, TaK U

1eJIbIe TOPO/Ia) U MHOTOE JPYroe.
Knaccupukanuss nporpaMmbl: TEXHUYECKASI.

HanpasJjieHHOCTH o0pa3oBaTe/iLHOI NMPOrpamMMmbI: oOpa3oBaTenbHast nporpamma
«l'eounpopmarmonnsie  TexHojorun» (CEOkBapTyM)  sBisieTcss  00mieo0pa3oBaTeIbHOM

porpaMMmoii no npeameTHon odiaactu « TexHomorusy.
DOYHKIHOHAJIbHOE NPeIHA3HAYEHUE TPOrPAMMBI: IPOCKTHAS.
@dopMa OpraHu3auMu: TPYIINOBas.

AKTYaJIbHOCTD M OTJINYHMTEbHbIE 0CO0EHHOCTH MPOrPaMMBbI

HoBu3Ha mporpamMMbl 3aKifO4aeTcss B CO3/JaHUM YHHKAJIBbHOW 00pa3oBaTENbHOW  CpEJbl,
dopMupyIOIIEH TPOSKTHOE MBIIUICHHE O00YJaroImuXcs 3a CYET TPAHCISIIMU MPOEKTHOTO CIIOco0a

JACATCIIbHOCTH B paMKaX PCHICHHA KOHKPCTHBIX HpO6JICMHBIX CHTy&I.IHfI.

AKTYaJlbHOCTh IpPOrpaMMbl OOyCJIOBJIEHAa TE€M, YTO paboTa Haj 3aJayaMyd B paMKaxX MPOEKTHOU
JeSATEIbHOCTH (POPMHUPYET HOBBIA THUI OTHOLIEHHS B paMKaxX CHCTEMBl «IIpUpojia — OOIIECTBO —
YeJIOBEK — TEXHOJIOTUN», ONpeAEISIoINN 00s3aTeIbHOCTh IKOJOTMUECKOW HOPMHUPOBKHM IPU
OpraHu3aly 110001 AeITeNbHOCTH, YTO SIBJISETCS MEPBBIM IIaroM K (POPMUPOBAHUIO «TTOKOJIEHUS

Pa3BUTUA», ABIIAIOIICTOCA TPECHAOM Pa3sBUTUA COBPEMECHHOI'O O6HI€CTB3.

[Tporpamma mnpeanonaraer (GopMupoBaHue y OOy4aroIUXcs MPEACTaBICHUH O TEHAEHIUSIX B
pa3BUTUU TeXHUYECKOU cdepbl. HOBBIN TEXHO-NPOMBIIIEHHBIH YKJIaJ HE MOXKET OBbITh MOJIOKEH B
¢dopmaT oOImiecTBa pa3BUTHS TOJBKO HAa OCHOBAaHMM HOBU3HBI (PM3MYECKMX MPUHLMUIIOB, HOBBIX
TEXHUUYECKHUX DPEIIEHUN M KIACTEPHBIX CXEM B3aMMOACHMCTBHMS Ha IOCTUHIYCTPUAJIBHOM 3Tare
pasBUTHs COLIMYMA, a MJies pPa3BUTHUS OOIIECTBAa HENPENOKHO BKJIIOYAeT B ce0s TEHACHLHUIO K
OOpETeHNIO COHAIPABIEHHOCTH AaHTPOIOTEHHBIX (DaKTOPOB, 3aKOHOB pa3BUTHUA Ouocdepsl U

KYJIbTYPHOTO Pa3BUTHSI.

[Tenarornyeckasi 1e1ecoo0Opa3HOCTh STOW MPOTpaMMbl 3aKJIIOYAETCS B TOM, YTO OHa SIBISETCS
LIEJIOCTHOM U HENIPEPBIBHOM B TEUEHHE BCETO Mpoliecca 00ydeHHs U M03BOJIsIET 00yUaromeMycs Iar
3a I1aroM pacKpbIBaTh B c€0€ TBOPUYECKUE BO3SMOMXHOCTU M CaMOPEaTH30BBIBATHCA B COBPEMEHHOM
mupe. B mporecce u3ydeHus OkpyKaromero mMupa oOydaroluecss MOJydar JOMOJHUTEIbHOE

oOpa3oBaHue B 001acT HHPOPMATHKH, reorpaduu, MaTeMaTHKU U (PU3HKH.

OTnUuYuTENbHON OCOOCHHOCTBIO JAaHHOM HPOrpaMMBbl OT YK€ CYIIECTBYIOMIMX 00pa3oBaTeIbHbBIX
nporpaMM sIBIsieTCs €€ HaIpaBJICHHOCTb HA Pa3BUTHE OOYYarOMIMXCS B MPOEKTHOH IeATENbHOCTH
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coBpeMeHHbIMU MeToaukamu TPU3 u SCRUM ¢ noMoIIbl0 COBPEMEHHBIX TEXHOJOTHH U

000pyTI0BaHUs.
Bo3pact ob0yuarommxcsi: ooyuaromuecs /-8 KI1accoB.
Cpoku peanuzanuu nporpammsi: 108 gac.
Hanosansiemocts rpynm: 10 yenoBek.
PexxuM 3ansaTHii: 3 akaJeMUYECKHUX Yaca B HEACIIO.
DopMbI 3aHATHH:

- paboTa HaJl peuIeHueM KeicoB;

- 1a00PaTOPHO-NIPAKTUYECKUE PAOOTHI;

- JICKIUU;

- MacTep-KJIacChl;

- 3aHATHUSI-COPEBHOBAHUS;

- BKCKYPCHH,

- IPOEKTHBIE CECCUU.
Metoabl, HCIOIb3YyeMble HA 3AHATHSAX:

- IpakTH4eckue (yrnpaxHeHUs, 3a]1aun);

- clloBecHbBIE (pacckas, Oecea, MHCTPYKTaX, YTEHHE CIIPABOYHOM JIUTEPATYpPhl);

- HarJsiiHbIe (IEMOHCTpAIUs MYJIbTUMEIMHHBIX MTpe3eHTaluii, pororpadun);

- npoOsieMHbIe (METOABI TPOOIEMHOTO H3II0KEHHS) — 00YUYaroLIMMCs JaéTCsl 4aCTh TOTOBOTO
3HaHUS;

- IBPUCTHYECKUE (YACTMYHO-TIOUCKOBBIE) — OOy4aromuMcsi MpeaocTaBisercss Oobuas
BO3MO>KHOCTh BBIOOpA BapUAHTOB;

- UCCIIEI0BATENBCKUE — OOYUaIOIIMECs: CAMU OTKPBIBAIOT M UCCIIEAYIOT 3HAHMS,

- WJUTIOCTPATUBHO-00BICHUTENBHEIE,

- PETPOTyKTUBHBIC;

- KOHKpETHBIE M a0CTpaKTHbIC, CHHTE3 U aHallu3, CpaBHEHHUE, 000011IeHne, abcTparupoBaHue,
KJaccu(uKalus, CHCTEMaTH3a1Ms, T. €. METO/Ibl KaK MBICIUTEIbHbIE ONlepaIiH;

- UHAYKTUBHBIE, I€TyKTHBHBIE.



1.1.1.  Ilenu m 3amaym peanusanviyi OCHOBHOW 00pa3oBaTebHON MPOrpaMMbl OCHOBHOTO

o01ero oopasoBaHus

Henab: BoBieueHHe OOyyarOUIMXCd B MPOEKTHYIO JESATENBHOCTh, pa3paboTKa Hay4dHO-

HCCICAOBATCIILCKUX U NHXXCHCPHBIX ITPOCKTOB.

3agaumu.

obyuarnowue:.

. npuoOpeTeHue U yriryOJaeHne 3HaHUI OCHOB MPOSKTUPOBAHUS M YIIPABJICHUS IIPOCKTAMHU;

. 03HAKOMJICHHE C METOIaMHU U IpuéMamMu cOopa 1 aHalM3a HHDOPMALIHH;

. o0y4YeHHE TMPOBEICHHUIO WCCICIOBAHMM, MPE3CHTAIMH W MEXKIPEIMETHON MO3UIIMOHHOM
KOMMYyHHKAIIVH;

. o0y4yeHHe paboTe Ha CIICUATM3UPOBAHHOM 000PY/I0BAaHUH M B TPOIPAMMHBIX Cpe/ax;

. 3HAKOMCTBO C Xap.I-KOMIETCHIUSIMH (T€ONH(OPMAITMOHHBIMHU ), TTO3BOJISTFOIIMUMHU TPUMECHSTh

TCOPCTUUCCKHUEC 3HAHUS HaA IHPAKTUKE B COOTBETCTBUHU C COBPEMCHHBIM YPOBHEM pPAa3BUTHS

TEXHOJIOT .

passusaroujue:

. (dbopMHpOBaHKE UHTEPECA K OCHOBAM M300pETaTEeNIbCKOM e TeTbHOCTH;

. pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH M KPEaTHUBHOTO MBIIIUIEHUS;

. npuobpereHue omneita ucnoibzoBaHuss TPU3 nmpu ¢opmupoBaHuu cOOCTBEHHBIX HICH U
peueHui;

. (dbopMHpoBaHNUE TOHUMAHHUS TPSAMONM U 0OpaTHOI CBSA3M MPOEKTa U CPEeAbl €ro peaau3alyi,

3aJI0’KEHHE OCHOB COIIMAIbHOM M SKOJIOTHUCCKOI OTBCTCTBCHHOCTH,
® Pa3BUTHUC T'COMPOCTPAHCTBCHHOI'O MBIIIJICHUSA

. pa3BUTHE COPT-KOMITETEHIIUIN, HEOOXOAUMBIX JUIsl YCHEIIHON paboThl BHE 3aBUCUMOCTU OT

BbIOpaHHOI Mpodeccuu.

gocnumamenbHule:.
. (dhopMUpOBaHHE TPOESKTHOTO MUPOBO33PEHUS 1 TBOPUECKOTO MBIIICHUS;
. dbopMHUpOBaHHE MHPOBO33PEHUS TI0 KOMIUIEKCHOM OIIEHKE OKPYXKAIOIIEro MHpa,

HaHpaBHeHHOﬁ Ha €10 IMO3UTHUBHOC U3MCHCHUC,



® BOCIIUTAaHHE COOCTBECHHOM Mmo3uIMK 1O OTHOIICHHIKO K OCATCIIBHOCTH MW YMCHHC

COMOCTABIIATH €€ C APYIruMHU NO3ULUAMU B KOHCTPYKTUBHOM JUAJIOTEC,
® BOCIIMTAaHHUE KYJIbTYPhI pa6OTBI B KOMaHJC.

1.1.2. [TpuHIMOBl 1 MOAXOABI K (OPMUPOBAHHIO OOpa30BaTEIHHON MPOTrPaMMbl OCHOBHOT'O

obmero oopa3oBaHus
IIporpamma peanusyercs:

- B HENPEPHIBHO-00PA30BATEIbHOMN IEATEIBHOCTH, COBMECTHOM J1€ATEIbHOCTH, OCYLIECTBIIEMOI B
X0JIe PeKUMHBIX MOMEHTOB, I 00YJArOIIUICS OCBAaUBAET, 3aKPEIUISET U anpoOupyeT MoTyuYeHHBIC

yYMEHU,

- B CaMOCTOSTEJIbHOM JACATCIIbHOCTH o6yqa10u1nxc>1, rac 06yanOIHHﬁCH MOXCT BBI6paTL
ACATCIIBHOCTD 110 MHTCpPECaM, BBaI/IMOI[eI\/JICTBOBaTI) CO CBCPCTHUKAMHU Ha PaBHOIIPABHBIX IMO3UIUAX,

pemarh NpoOJIEMHbIE CUTYallUU U Jp.;

- BO B3aUMOJICHCTBUU C CEMbSIMU JIETEH.

[TporpaMmMa MOKeT KOPPEKTUPOBATHCS B CBA3U C U3MEHEHUSIMU:
- HOPMaTUBHO-IIPABOBOM 0a3bl IOIIKOJILHOIO 00pa30BaHuUs;

- BUJIOBOM CTPYKTYpHI IPYIIIL;

- 00pa30BaTENBHOIO 3aIpoca POAUTENEH.

[Toaxoab! K OPMUPOBAHUIO TPOTPAMMBI:

- JInuHOCTHO-OpHEHTHPOBaHHbBIN. Opranuzanus 00pa30BaTEIbLHOrO MpoIecca ¢ YUETOM TJIABHOTO
kputepus 3pGeKTHBHOCTH 00yJaroIerocsi — ero JMYHOCTU. MexaHu3M — CO3JJaHHue YCIOBUHN IS
pasBUTHs JMYHOCTM HA OCHOBE H3YyYEHHMsI CHOCOOHOCTEH O00ydarolerocs, €ro HHTEPEcoB,

CKJIOHHOCTEH.
- estensHOCTHBIN. OpraHnu3aliys 1eATeTbHOCTH B 00IIeM KOHTEKCTE 00pa30BaTeIbHOro mpoiecca.

- llernoctHpiit. Opranu3anus pa3BUTH U BOCIIUTAHUS HA OCHOBE OOIIIEUETIOBEYECKUX IIEHHOCTEH, a

TAaKXE OTUYCCKUX, HPAaBCTBCHHELIX U T. 1.

- KomnierentHOCTHBIN. DOpPMUPOBaHHE TOTOBHOCTH O0YUYAIOIINXCS CAMOCTOSITEILHO JICMCTBOBAThH B

XO0[€ pCUICHMA aKTyaJIbHBIX 3aj/1a4.



- CucremHblii. MeTOAOJOTMYECKOE HAIpPaBICHUE, B OCHOBE KOTOPOTO JIEKHUT PACCMOTPEHHUE
oOyyaromerocss Kak IEJIOCTHOTO MHOKECTBA 3JIEMEHTOB W3 OTHOILICHUW M PA3IMYHBIX CBS3EH

MCKAY HUMMU.

- Juanormueckuii. Opranusanusi mporecca ¢ y4€ToM NPUHIUIA JUAIOra, CYObeKT-CyObhEeKTHBIX

OTHOIIEHHU.

- Ilpobnemuspiii. @opMupoOBaHHE MPOrPaMMbl C TO3UIHMN KOMIUIEKCHOTO U MOJYJIBHOTO
MpeNCTaBICHUsT €€ CTPYKTYPhl KaK CHCTEMBI TMOIIMPOrpaMM IO OOpa30BAaTEIbHBIM OOJIACTSIM U

JACTCKUM BUJaM ACATCIBHOCTH, CHOCO6CTByIOIJ_II/IM LCJICBBIM OPUCHTUPAM PA3BUTHUA.

- Kynpryponormyeckuii. Opranuszanusi nporecca ¢ y4€ToM HOTEHLHUana KyJIbTypocooOpa3zHOTro

COACPpIKaHNA JOIIKOJIBbHOI'O O6pa30BaHI/I$I.

1.2. Tlnanupyemble pe3ynbTaTbl OCBOCHHUS OOYYArOIIMMHCS OCHOBHOH 00pa3oBaTenbHON
IpOTpaMMbl  OCHOBHOTO 00IIero ooOpa3zoBaHus (00s3aTETLHO MPOBEPUTH pa3OMEHHE IO

JTUYHOCTHBIM, TIPEMETHBIM H T. 1.)
1.2.1. OOuue 110JI0XKEHUSA

[TIporpamma maér oOyd4arOmUMCS BO3MOXKHOCTh TIOTPY3HTBCS BO BCE MHOrooOpasme
MPOCTPAHCTBEHHBIX (T€OMH(POPMAIIMOHHBIX) TeXHOIOTUH. [Iporpamma 3HakOMUT 00y4arouxcs
¢ TeoMH(POPMAIMOHHBIMH CHCTEMaMU M C pa3IUYHBIMU BHJAMU T€OJaHHBIX, IO3BOJISIET
MOJyYUTh 0a30BbIe KOMIETEHIIUH 10 COOPY MaHHBIX U OCBOUTH NEPBUYHBIE HABBIKM PabOTHI C
naHHbIMH. [loydeHHBIE KOMMETEHIMH M 3HAHHS TO3BOJAT OOYYarOIUMCS TPUMEHHTH HX
OYTH B JI0OOM HAampaBIEHUH COBPEMEHHOro pblHKa. OCBOMB HpOrpaMMmy, OOydaromiuecs
CMOT'YT BbIOpaTh HanOoJiee MHTEPECHYIO JUI HUX TEXHOJIOTMYECKYI0 HallpaBIeHHOCTh, KOTOPOi

OHM OyayT 00y4aTbcs B paMKax yriyOJa&€HHOrO MOIYJIS.

[IporpamMmma 3aTparuBaeT Takue TeMbl, Kak: «OCHOBBI PabOTBHl C MPOCTPAHCTBEHHBIMU
JaHHBIMIY, «OpUeHTUPOBaHUE Ha MeCTHOCTHY», «OcHOBBI doTorpaduny», «CamMOCTOSITENbHBIH
cOOp  JTaHHBIXY, «3D-MozmenupoBaHWEe ~ MECTHOCTH W OOBEKTOB  MECTHOCTH,

«I"eoundopmannonnsie cuctemsl (I'IC)», «Buzyanuszanus u npeacTapieHNe pe3yIbTaToOB.

B ocHoBe pa3paboTaHHONH mpOrpamMMbl JIEKHT METOIMUECKUH HHCTPYMEHTapHi
denepanmbHoro ThIOTOpa bhicTpoBa AHTOHa IOpheBnua «CeTh JETCKHX TEXHOIAPKOB

“KBanTopryM”. BBOJHBIN MOZYJIb.

[IporpaMma opHeHTHpPOBAaHA Ha JOMOJHUTEIbHOE 00pa3oBaHUE OOYYAIOIIUXCS HIKOJIBHOTO

BO3pacTta 8 Kiacca.



MakcumanbHOE KOJIMYECTBO oOydJarommxcs B rpynmne — 10 denoBexk.
1.2.2. CTpyKTypa IJIaHUPYEMBIX PE3yJIbTaTOB

[InanupyeMble pe3ynbTaThl ONIMPAIOTCS HA BEAYLIUE LEIEBbIC YCTAHOBKU, OTPAXKAIOIIME OCHOBHOM,
CYIIHOCTHBIM BKJIaJ KaXI0H H3y4aeMoOil MpOrpaMMbl B Pa3BUTHE JIMYHOCTH, OOYUYAIOMIMXCS, MX

CIIOCOOHOCTEMN.
B cTpykType miaHupyeMbIX pe3yIbTaTOB BBIICISIFOTCS CIEAYIONIUE TPYIIIbL:

1. JluyHOCTHBIE  pe3ynbTaThl  OCBOCHHS  OCHOBHOH  0Opa3oBaTeNbHOW  MPOrpamMmbl

MMpeaACTaBJICHBI B COOTBCTCTBHUU C I‘pyHHOfI JIMYHOCTHBIX PE3YJILTATOB.

2. MeTaHpeZ{MeTHHe pPE3yiIbTaTbl OCBOCHUMA OCHOBHOM O6pa3OBaTeHLHOﬁ IIporpaMmabl

MMPEACTaBJICHBI B COOTBCTCTBHUU C ITIOATPYIIIIAMHU YHUBCPCAJIBHBIX y‘le6HHX HeﬁCTBHﬁ.

3. IlpenmeTrHble  pe3yiabTaThl  OCBOCHHUS ~ OCHOBHOM  00pa3oBaTeNbHON  MPOrpamMMBbI

IPE/ICTaBICHBI B COOTBETCTBUH C TPYIIIAMH PE3YJIbTaTOB y4eOHOT0 MpeaMeTa.
1.2.3. JInyHOCTHBIE PE3YIBTATHI
IIpoepammmusie mpebosanus K ypoHio 0CHUMAHHOCMU (TUYHOCMHbIE Pe3YIbMAmbl).

— c(opMUPOBAaHHOCTH BHYTPEHHEW MO3UIMU OO0YYaIOLIErocs, 3MOLUOHAIHHO-TIOJIIOKHUTEIBHOES

OTHOIICHHUC 06yqa10mer0051 K HIKOJIC, OpUCHTAILIUA HAa ITO3HAHUC HOBOI'O;
— OpUCHTAaUWA HA 06pa3eu MOBCACHUS «XOPOUICT0 YUCHUKAY,

— c(hOpPMHPOBAHHOCTb CaMOOILICHKH, BKJIIOYas OCO3HAHME CBOMX BO3MOXKHOCTEH B YUEHUH,
CIIOCOOHOCTH a/IeKBaTHO CYJIUTh O NMPUYMHAX CBOETO yCI€Xa/HEeycleXxa B YUEHHUU; YMEHHE BHUJIETh

CBOM JIOCTOMHCTBA M HEJJOCTATKH, YBaXKaTh ce0sl U BEPUTH B YCIIEX;
— c(popMHUPOBAHHOCTh MOTHBALIMU K Y4eOHON AEATENbHOCTH;

— 3HAHWE MOPAJIBHBIX HOPM B COPMHUPOBAHHOCTH MOPATEHO-ITHUYECKUX CYKIACHUH, CTOCOOHOCTH K
pEIIeHHI0 MOPATbHBIX MPOOIEM Ha OCHOBE KOOPAWHAIMU PA3UYHBIX TOUEK 3pEHUS, CIIOCOOHOCTh
K OIICHKE CBOMX TOCTYIKOB M JEHCTBUI IPYTUX JIOACH C TOYKU 3pEHUSI COONIOICHUS/HAPYIIICHHS

MOPAJIBHON HOPMBI.
IIpoepammmnvie mpebosanus K ypoGHio paseumusi.

— chOpPMHPOBAHHOCTh TPOCTPAHCTBEHHOTO MBIIUICHUS, yYMEHHE BHIETh OOBEM B TUIOCKHX

npeaMeTax;

— ymMeHue o0pabaThIBaTh M CHCTEMATH3UPOBAThH OOJIBIIIOE KOJWYECTBO HH(GOPMAIIHH;



- C(bOpMI/IpOBaHHOCTB KpC€aTHUBHOTO MBIINUJICHHSA, IOHWMMAHUC TIIPUHIMUIIOB CO3JaHHUsA HOBOI'O

POAYKTA;
— c(hopMHUPOBAHHOCTh YCUIYMBOCTH, MHOI'033JaUHOCTH;

- C(bOpMI/IpOBaHHOCTB CaMOCTOATCIIBHOI'O IIOAXOAa K BBIIIOJIHCHUIO PA3JIMYHBIX 3aJa4, YMCHHUC

paboTaTh B KOMaH/i€, YMEHHE IPABUIbHO JI€IETMPOBATh 3a4a4H.
1.2.4. MetanpeMeTHbIE pE3yJIbTaThl

I'eorpadus

BrinmyckHuK Haydures:

. BBIOMpATh UCTOYHHUKH Teorpadudeckor nHdopmanuu (kapTorpaduueckue, CTaTUCTUIECKUE,
TEKCTOBBIC, BUICO- U (POTON300paKCHHSI, KOMITBIOTEPHBIC 0a3bl JAHHBIX), aJICKBATHBIC PEIIacMbIM

3aJ1a4am;

. OPHEHTHUPOBAThCI B HCTOYHHMKAX Teorpaduyeckoii uHPOpManuu (KapTorpaduyaeckue,
CTaTUCTHYECKUE, TEKCTOBBIE, BHUACO- M (OTOM300paKEHHS, KOMIBIOTEpHBbIE 0a3bl JTaHHBIX):
HAXOJUTh M M3BJIEKATh HEOOXOIMMYIO MH(MOPMAIHIO; ONPECIATh U CPAaBHUBATH KaYECTBEHHBIC U
KOJIMYECTBEHHbIC IIOKa3aTeNH, XapaKTepu3ylolue reorpaguyeckue OOBEKTHI, MPOLECCH U
SBJICHUS, UX TOJOXEHHE B NPOCTPAHCTBE MO reorpauyeckuM KapTaMm pPa3HOTO COJIEpXKaHMUS U
JPYTUM HCTOYHHUKAM; BBISBISITH HEIOCTAOIIYIO, B3aWMOJIOTIONHSIONIYIO /MU TPOTHBOPEUHBYIO

reorpaduyeckyro HHPOPMAIIHIO, TPEICTABIEHHYIO B OJHOM WJIM HECKOJIbKHX UCTOYHHKAX;

. MIPEICTaBIATh B pa3inuHbIX (opMax (B BUIE KapThl, TaOIUIbl, Tpaduka, reorpapuueckoro
omucaHus1) reorpaguieckyro HHGOpPMAIU, HEOOXOIUMYIO /I PEIIeHUs] y4eOHBIX U MPAKTUKO-

OpPUCHTHUPOBAHHBIX 3a/1a4.
BI)IHyCKHI/IK MOJIYYHUT BO3MOKXHOCTb HAYYUTHCA:
® MOZACIINPOBATH reorpa(bnqecxﬂe O0OBEKTHI U SABJICHUA,

. MPUBOJUTL MPUMEPbl NPAKTHUYECKOIO HCIOJIb30BaHMUSI TeorpaduyecKkux 3HaHUU B

Pa3TUYHBIX 00JIACTAX ACSITEIBHOCTH.
MaremaTuka

CrarucTuka u Teopus BEpOSTHOCTEHN
BbIMyCKHUK Hay4YUTCS:

® NpCACTaBJIAThL JAHHBIC B BUJC TaGJ’II/II_I, AuarpamMmm;
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. YUTaTh WH(OPMALIKIO, TPEICTABICHHYIO B BUE TaOIUIIbI, TUAarPaMMBI.
B noBcenHeBHOM KU3HU U MTPU U3YYEHUH JPYTHX MPEIMETOB BBHITYCKHUK CMOXKET:

. U3BIICKaTh, WHTEPIPETUPOBATh M MPEOOpPA30BBIBATH HH(POPMALUIO, TPEACTABICHHYIO B
TabJIMLaxX ¥ Ha JAMarpaMMax, OTPaKarolllyl0 CBOMCTBA M XapaKTEPUCTUKU PEAIbHBIX IPOLIECCOB U

SBJICHUM.

Harnsanas reomerpus
['eomerpuueckue Gurypbl
BrinmyckHuK Haydures:

. olepupoBaTh Ha 0a30BOM YpPOBHE MOHATUSAMH: (UIypa, TOYKA, OTPE3OK, MpsMas, Iyd,
JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYIOJbHUK M YETBIPEXYTOJIBHUK, IPSIMOYIOJBHHUK M KBaJpar,
OKPY)KHOCTh W KpYI, NPSMOYTOJbHBIA Napaenenunen, kyo, map. M3o0paxars u3ydaembie

Gburypsl OT pyKd U C IOMOIIBIO TUHEHKU U LIUPKYIIS.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH IPYTUX IPEIMETOB BBIITYCKHUK CMOKET:

. peliaTh NpakTHIEeCKHUe 3a/1a4i ¢ IPUMEHEHUEM IPOCTEHIIINX CBOUCTB (UTYD.
W3mepeHus v BbIYMCIECHUS
BhInycKHHMK Hay4uuTCA:

M BBIITOJIHATD U3MCPECHUC IJINH, paCCTOHHHﬁ, BCJIMYHH YTIJIOB C IMOMOIBKO HHCTPYMCECHTOB JJIsA

W3MEPEHUN UIMH U YIJIOB.
duzuka
BbIyCKHUK Hay4dUTCS:

. coOmogaTh MpaBwia O€30MaCHOCTM W OXpaHbl TpyAa MpH paboTe ¢ Y4eOHBIM H

71a00paTOpPHBIM 000PYI0OBaHUEM;

. MMOHUMAaTh NPUHLHUIIBI JEMCTBUS MAlIMH, IPUOOPOB U TEXHUYECKUX YCTPONCTB, YCIOBUS HX

0e30IMacHOT0 UCIIOJIB30BAHUS B IMOBCEIHEBHOI KU3HH,

. WCIIONB30BaTh TIPH BBIMOJHEHUH YUYEOHBIX 3a/lad HAYYHO-TIOMYJISIPHYIO JIMTEPATypy O

(bU3NIECKUX SIBICHUSIX, CTPABOYHBIC MaTEPHAIIbI, PECypPChl HHTEPHETA.
Nudopmaruka

BoinmyckHUK Hay4uTCS:
11



. pasznuuaTh BUIbI HHPOPMAIIUU TI0 CIoco0aM €€ BOCTIPUATHS YEJIOBEKOM M 1O criocobam eé

MMPCACTABJIICHUA Ha MATCPUATIbHBIX HOCUTCIIAX,

. MIPUBOJIUTH MPUMEPHI HH)OPMALIMOHHBIX MPOLIECCOB (IIPOLIECCOB, CBA3AHHBIX C XpPaHEHUEM,

peoOpa3oBaHUEM U MepeAayeii JaHHbIX) B )KUBOM IPUPOJE U TEXHUKE;

. knaccupunuponats cpenacrsa MKT B coOTBETCTBUM € KPYTrOM BBINOJIHAEMBIX 3a/1a4.
MareMaTHuecKue OCHOBBI HH(OPMATHKH

BBIITyCKHMK MOJyYUT BO3MOXKHOCTB:

® IMO3HAKOMUTBCA C IpUMEpaMU MATCMATHYCCKUX MOJEJIeH U UCIIOJIb30BaHUEM KOMIIBIOTCPOB
IIpU UX aHAJIN3C; MOHATH CXOACTBA U PA3JIUYHNA MCKIAY MaTeMaTU4eCKOn MOACIBIO 00BEKTa U €ro
HaTypHOﬁ MOZCIIbIO, MCKAY MaTeMaTH4eCKOM MOACIBIO 00BEKTAa/IBIIEHUS M CIOBECHBIM

OIMCAHUEM.

Hcnonp30BaHre IPOrpaMMHBIX CHCTEM U CEPBHCOB

Brinmyckauk Haydurcs:

. KiaccuuupoBath Gailsibl MO TUILY U UHBIM MapaMeTpaM;

. BBINIOJIHATE OCHOBHBIE omepanuu ¢ Qaitmamu (co3gaBaTh, COXPaHATh, PEAAKTHPOBATH,

yJaniTh, apXUBUPOBATh, «PACIAKOBHIBATh) APXUBHBIE (hallIb).

BoinyckHUK OBnazseeT (Kak pe3ysbTaT MPUMEHEHHs] IPOrPaMMHBIX CUCTEM U MHTEPHET-CEPBUCOB B

JTAHHOM KypcCe€ U BO BCEM 00pa3oBaTEILHOM MPOIECcce):

. HaBbIKaMU PAa0OTHI C KOMIBIOTEPOM; 3HAHHUSIMH, YMEHUSIMH U HaBBIKaMH, JAOCTATOYHBIMU
JUIsl paboThl C pa3MYHBIMU BHUJAMH IPOrPAaMMHBIX CHUCTEM M HHTEpPHET-CEpBUCOB ((ailiioBbie
MEHEKEphl, TEKCTOBBIE PENAKTOPHI, IEKTPOHHBbIE TaOIMIbI, Opay3epbl, MOUCKOBBIE CHCTEMBI,
CJIOBapH, 3JIEKTPOHHbIE SHIMKIIONEINHN); YMEHUEM OIUCHIBATh pabOTy 3TUX CHCTEM M CEPBHCOB C

MCIIOJIb30BAaHUEM COOTBETCTBYIOIIEH TEPMUHOIOTUH;
. pa3nuYHBIME (pOpMaMU MpeICTaBICHUS TaHHBIX (TaOJIUIIbl, AUarpaMMBbl, rpaduKy U T. 11.);

® IMO3HAKOMUTCA C IPOTrpaMMHBIMH CPEACTBAMU JIsA pa6OTBI C AyAUOBHU3YyaJIbHBIMU JaHHBIMHA

Y COOTBETCTBYIOLIUM MOHATUHHBIM aIllapaToM.
BbIMyCKHUK TOTYYUT BO3MOXKHOCTD (B JaHHOM Kypce U HHON y4eOHOU AeATeNbHOCTH):

. [IPAKTUKOBATbCS B HCIIOJIB30BAaHMM OCHOBHBIX BHJOB NPUKIATHOTO IMPOrPaMMHOIO
oOecrieyeHus (peAaKkToOpbl TEKCTOB, IIEKTPOHHBIE TaOIUIIBI, Opay3epsl U Jp.);
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® IIO3HAKOMHUTBECA C IIPUMEPaAMH HCIOJIB30BaHUA MATCMATHUYCCKOro MOACIIMPOBAHUA B

COBPEMEHHOM MHUPE;

® MMO3HAKOMHUTBCI C IIOCTaHOBKOM BOIIpoca O TOM, HACKOJIBKO AJOCTOBEpHA IIOJIYYCHHAasA
I/IHq)OpMaLII/ISI, MOAKPCIUICHA JIK OHa J0Ka3aTCJIbCTBAMH INOJAJIMHHOCTHU (HpI/IMepZ HaJIM4ue
BHCKTpOHHOfI HOI[HI/ICI/I); IO3HAKOMHUTLCA C BO3MOXHBIMU IOAXOJaMH K OHLCHKC JOCTOBCPHOCTH

uHpopMaLuu (IpUMep: CPaBHEHUE TAaHHBIX U3 PA3HBIX UCTOYHUKOB);
. IIO3HAKOMUTLCS ¢ npuMepamu ucnoias3oBanus UKT B coBpeMeHHOM Mupe;

® IOJIYYHUTh HOPCACTaBJICHUA O pO6OTI/I3I/Ip0BaHHI>IX YCTpOﬁCTBaX N HX HCIIOJIB30BaHMHM Ha

MIPOU3BOJICTBE U B HAYUHBIX HCCIICJOBAHUSX.
TexHonorus
PesynbTatel, 3asBICHHBIC 00pa30BaTEIBLHOM MPOrpaMMOoit « TeXHOIOTHS IO OJI0KaM COIep KaHUS

CDOpMI/IpOBaHI/Ie TEXHOJOTHYECKOM KYJIbTYpPbl MW  HNPOCKTHO-TCXHOJOI'MYCCKOI'O  MBIIJICHHUA

o0y4aromuxcs
BrITTyCKHUK HAydUTCS:

M CJICAOBATb TCXHOJOIMHW, B TOM YHUCIIC B IIPOLCCCEC H3TOTOBJICHUA Cy6"I>eKTI/IBHO HOBOTI'O

POAYKTA;

M OICHUBATHL YCJIOBUSA IMPUMCEHUMOCTHU TEXHOJIOI'MH, B TOM YHCIIC C MO3HUIINN 3KOJIOTHYECKOM

3aIUIIEHHOCTH;

M IMPOTHO3UPOBATL I10 W3BECTHOM TEXHOJIOTMH BBIXOIbI (XapaKTepI/ICTI/IKI/I HpO,ZLYKTa) B
3aBUCHUMOCTH OT H3MCHCHHA BXO)IOB/HapaMeT]I)OB/pecprOB, OpoOBEPATH MPOTHO3bBI OIBITHO-

SKCIICPUMCHTAJIbHBIM HyTéM, B TOM YHUCJIC CaMOCTOATCIIBHO INIAHUPYS TaKOI'o poJa SKCIICPUMCHTDI;

. B 3aBUCHUMOCTH OT CHTyallUd ONTHMM3MPOBATh 0a30Bble TEXHOJOIMU (3aTPaTHOCTh —
Ka4yeCcTBO), IPOBOJIUTh aHAIN3 AJIbTEPHATUBHBIX PECYPCOB, COEAUHSTH B €IMHBIN IJIaH HECKOJIBKO
TEXHOJIOTHIl 0e3 MX BHJIOM3MEHEHHUS [UIsl MOJyYeHHUS CJI0KHOCOCTABHOTO MAaTepuaIbHOTO WU

MH(OPMALIMOHHOTO IPOAYKTA;

. MIPOBOAUTH OILIEHKY U UCIBITAHUE TIOTYYEHHOIO TPOYKTa;
. MIPOBOJIUTH aHAIN3 MOTPeOHOCTEl B T€X MM MHBIX MAaTEPUATBHBIX WIM MHPOPMALMOHHBIX
HPOAYKTax;
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. OINKCHIBATh TEXHOJOTHYECKOE pEIIEHUE C IOMOIIBI0 TEKCTa, PUCYHKOB, rpaduueckoro

U300paKeHUs;

® AHAJIIM3UPOBATh BO3MOXKHBIC TEXHOJIOTHYCCKUEC PEHICHUS, ONPEACIIATH MX JOCTOMHCTBA U

HEOOCTAaTKU B KOHTCKCTC 3aI[aHHOfI CUTYyalluHu,

. MPOBOANTh M AaHAIM3UPOBATh Pa3pabOTKy W/WUIM pPeaTu3aluio TMPUKIAJAHBIX MPOEKTOB,
MPEeIoJIararomX:
. OTIpe/ICTICHUE XapaKTEPUCTUK U Pa3pabOTKy MaTepUaIbHOro MPOIYKTa, BKIIOYAs €ro

MOJIeJIMpOBaHUE B HMH(POPMAIMOHHON cpele (KOHCTPYKTOpE), BCTpauMBaHUE CO3JaHHOTO

MH(OPMALMOHHOTO IPOAYKTa B 3aJaHHYIO 000JI0UKY,

. W3rOTOBJICHHE HWH(POPMAIMOHHOTO TIPOJIYKTa IO 3aJlaHHOMY alTOpUTMYy B 3aJaHHOMN
000J104KE;

. MIPOBOJNTh M aHATM3UPOBATH Pa3pabOTKy W/WIIM PEaTH3aIHI0 TEXHOJIOTHYCCKUX IMPOCKTOB,
IIPEITOJIararoIIHX

— ONTUMHU3AIMIO  33JIaHHOTO  croco0a  (TEXHOJOTHM)  TONYYeHHS  TpeOyromierocs

MaTepHaILHOTO MPOIYKTa (TI0CIIe eTro MPUMEHEHHS B COOCTBEHHOM MPAKTHKE),

— pa3paboTKy (KOMOMHUpOBaHHE, W3MEHEHHME MapaMeTpoB M TpeOOBaHUH K pecypcam)
TEXHOJIOTUH TIOJTYYEHHUS MATepHAIBLHOTO M HMH()OPMAIIMOHHOTO TPOIYKTa C 3aJaHHBIMH

CBOMCTBAMH;
. MPOBOJIUTH U aHATM3UPOBATH Pa3pab0TKy /WM PEATU3AIUIO MPOEKTOB, MIPEANOIararomnX:

— IUlaHupoBaHue (pa3pabOTKy) MaTepuanbHOTO MPOAYKTa B COOTBETCTBUM C 3ajade

COOCTBEHHOM JACATCIIbHOCTH (BKJ'II-OLIaH MOZACIIMPOBAHUC U pa3pa60TKy ,Z[OI(YMGHTaI_II/II/I),

— IUIaHUpOBaHue (pa3paboOTKy) MaTepHaIbHOrO IPOAYKTAa HAa OCHOBE CAMOCTOSITEIBHO

NPOBEIEHHBIX UCCIIEOBAHUN MOTPEOUTEIBCKUX HHTEPECOB.
BbIyCKHHMK MOTYyYUT BO3MOXHOCTh HAyUUTHCS:
. BBISBIIATH M (DOPMYITHPOBATH MPOOIEMY, TPEOYIOIIYIO TEXHOJIOTHYECKOTO PEIIeHUS;

® MO)II/I(i)I/II_[I/IpOBaTI) HMCIONINECA IMPOAYKTHI B COOTBETCTBHH C
CHTyaHHCﬁ/ 3aKa3oM/ HOTpC6HOCTLIO/ 33.,[[3.‘{6171 JACATCIIbBHOCTH )51 B COOTBCTCTBHUH C Hnx

XApPaKTCPUCTHUKAMU pa3pa6aTLIBaTL TEXHOJIOTMIO Ha OCHOBE 0a30BOi TCXHOJIOTHH,
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® TEXHOJIOTU3UPOBATH CBOH OIIBIT, MNPCACTAaBJIATHE Ha OCHOBC PETPOCIICKTHUBHOI'O
aHajIm3a Hu yHI/I(bI/IKaI_[I/II/I ACATCIIbBHOCTH OINMCAHWEC B BUJAC HHCTPYKIUHU HIIN TEXHOJOTrHYCCKOM

KapThl.
1.2.5. IlpenmeTHble pe3yiabTaThl
IIpoepammmusie mpebosanus Kk 3HAHUAM (Pe3yabmamsvl MeopemuiecKoll N0O20Mo8KU):

. npaBuia 0e30macHO pabOThl € AJIEKTPOHHO-BBIYUCIUTEIBPHBIMU MAallUHAMUA U

cpeAcTBaMu sl cOopa MPOCTPAHCTBEHHBIX JIaHHBIX;

® OCHOBHBIC BU/IbI ITPOCTPAHCTBCHHBIX JAHHBIX,

. COCTaBHbBIE YACTH COBPEMEHHBIX T€OMH(DOPMAIMOHHBIX CEPBHUCOB;

. npoecCHOoHATLHOE TIPOrpaMMHOE oOecTieueHre isi 00paboTKU MPOCTPAHCTBECHHBIX
JaHHBIX;

. OCHOBBI U IIPUHILIMIIBI A3 POCHEMKU;

. OCHOBBI M TIPHUHIUIBI pabOThI II00ATbHBIX HABUTAIIMOHHBIX CITYTHHKOBBIX CHCTEM
(T'HCO);

° MMpeaAcCTaBJICHUC u BU3yaJI3alus MMPOCTPAHCTBCHHBIX JaHHBIX JJISA

Heroq)eCCI/IOHaJ'IBHBIX HOHLSOBaTeHeﬁ;

. npuHIunel 3D-MoaenupoBanus;
. YCTPOMCTBO COBPEMEHHBIX KapTOrpapUuecKux CEepBUCOB;
. MPEJCTABICHUE u BU3YyaJu3anus MPOCTPAHCTBEHHBIX JTAHHBIX hilae: ¢

HEenpo(ecCHOHANBHBIX TOJIb30BaTENEH;
. JnemnudpupoBaHre KOCMUUECKUX N300pakeHUI;
. OCHOBBI KapTorpaduu.

Ilpocpammubie mpebosanusi K YMeHUAM U HABLIKAM (pe3ylbmamvl NpaKmuyeckou

NnO020MOBKU):

. CaMOCTOSITEJIbHO pellaTh IIOCTAaBICHHYIO 3ajJady, aHaIM3Upys U Hoadoupas

MaTepHalbl U CPEJICTBA JUIS €€ PEIICHNUS;

® Co3aBaTb MW PACCUUTHLIBATH MOJETHRIN MJIaH O OCCIMIIOTHOI'O JIETATEIILHOTO

arnmnapara;
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. oOpabaTeiBaTh  adpOCBHEMKY WM TONy4YaTh  TOYHBIE  OpPTO(OTOIUIaHBI |

ABTOMATU3UPOBAHHBIC TpéXMepHLIe MOACIN MCCTHOCTH,

. MoaenupoBaTh 3D-00BEKTHI;

. 3aIUIIaTh COOCTBEHHBIE MPOCKTHI;

. BBITIOJIHSITH OLIU(POBKY;

. BBITIOJIHSITH MIPOCTPAHCTBEHHBIN aHAIH3;

. CO3/1aBaTh KapThl;

. CO3/71aBaTh MPOCTEHIIHE reorpad)uuecKre KapThl Pa3IUIHOTO COJICPIKAHMS;

. MOJICTTMPOBATH reorpapuieckre 0ObEKTHI U SBIICHUS;

. MPUBOAUTH TPHUMEPHl MPAKTUYECKOTO HCIIOIb30BaHUS TeOrpapUUYeCKUX 3HAHHKA B

Pa3INIHBIX o0macTax JACATCIIBHOCTH.

1.3. Cucrema OLCHKU JOCTHIXCHUA IUIAHHUPYEMbBIX PE3YJIIBTATOB OCBOCHUMA OCHOBHOMI

00pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHuUs
Buael koHTpONIS:
- IPOMEXKYTOYHBINA KOHTPOJIb, TPOBOAUMBIN BO BPEMSI 3aHITHUN;
- UTOTOBBI KOHTPOJIb, TPOBOAUMBIN TIOCTIE 3aBEPIIEHUS BCEil y4eOHOM MporpaMMel.
®DopMBI TPOBEPKH PE3YIHTATOB:
- HaOmmroieHre 3a 00y4JaroIMMUCs B TIpoliecce paboThI;
- UTPHI;
- UHIUBUAYATbHbBIE U KOJUIEKTHBHBIE TBOPUYECKUE PAOOTHI,
- Oecenbl ¢ 00YJAOIIUMUCS U UX POTUTEIISIMHU.
®DopMBI TO/IBEICHUS UTOTOB:
- BBITIOJTHEHUE MPAKTUYECKUX paboT;
- TECTHI;
- QHKETEI;
- 3aIUTa TPOCKTA.
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Hrorosas arrecTamus 06yqa101unxc>1 IIPOBOAUTCA IO pE3YyJbTaTaM IIOATOTOBKH U 3alIUTHI IIPOCKTA.

I[J'ISI OLICHUBaHUA  ACATCIIBHOCTU 06yqa}om1/1xc51 HUCIIOJIB3YIOTCA HHCTPYMCHTBI CaMO- U

B3aMMOOILICHKH.

2.2. IlpumepHble mporpammbl yueOHBIX npeameroB, kKypcoB (YTII, rae kak mpuMep MpONUCaHO
«Keiic 1 — 10 yacoBy, mociie KpaTkoe OMUCAHUE, YTO ATO 32 KEHC, OMMCAHUE NTOYaCOBOE BHIHOCUM

yKe B caM KEHc).

HpnMepﬂoe y'{eGHo-TeMaTn'{eCKoe IJIAHUPOBAHHUE:

Ne | Paznen mporpaMmsel yueOHOTO Kypca KomnuectBo
/1 4acoB
1 3nakomcTBO. TexHmka Oe3omacHocTH. BBomHoe 3anstue («MeHsis | 2
MUDY).
2 Beenenne B reomHdopmarnmonHeie  TexHoioruu. Keiic  1:] 12

«CoBpeMeHHbIe KapThl, 1M Kak onucars 3emirio ?».

Keiic 3HakoMuT 00yyaromuxcsi ¢ pa3HOBHJIHOCTSAMM JaHHbIX. Pernas
3ajjauy Keiica, 00yJaromuecs MpoxXoaaT CIeAYIOIUe TEMAaTUKU: KapThl
U OCHOBBl UX (OPMHUPOBAHUS; HU3YYCHHE YCIOBHBIX 3HAKOB H
OPUHIUIIOB UX OTOOpak€HUs Ha KapTe; CUCTEMbl KOOpPAMHAT MU
IPOEKIMHA KapT, MX OCHOBHBIE XapaKTEPUCTHUKH M BO3MOYKHOCTHU
NpUMEHEHHs; MacmTad W Jp. BCIOMOTaTelbHblE HWHCTPYMEHTHI
(bopMUpOBaHUS KAPTHI.

3 Keiic 2: «'mobanpHOoe mosunmoHupoBanue “Haiimu cebs Ha 3emHOM | 9
mape’”’».

HecMmoTpss Ha TO, YTO HaBUTaTOpbl M CIIOPTUBHBIE TPEKEPHI CTAIU
HEOTHhEMJIEMOI YacThIO Halllel >KU3HU, MaJlo KTO 3HAeT MPHHLMUI UX
pabotsl. IIpoiins keiic, obyudaronmecs y3natot npo ['JIOHACC/GPS
— TpUHOUOBl  pabOThl, HCTOPUIO, COBPEMEHHBIE CHCTEMBI,
npumeHenne. [IpuMenenne morrepoB. Bmusyammsamms TEKCTOBBIX
NMaHHBIX Ha KapTe. Co3aanne KapThl MHTEHCUBHOCTH.

4 ®ororpaduu 1 MaHOPaMBI. 14
Paznen, MOCBAIIEHHBIH HMCTOPUM U MPUHLIUIAM  CO3JAHUS
¢dororpaduu. OOydaronuecs MO3HAKOMATCS C TEXHUKOW CO3IaHMA
dororpaduu, MO3HAKOMATCS C  BO3MOXKHOCTSAMH  IPUMEHEHHS
¢dororpaduun xKak cpeacTa cozaHus Yero-auoo.
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5 OcHoBbI adpodorochéMkr. [IpuMeHnenrne 6eCTIIOTHRIX aBUAITMOHHBIX | 36
cucreM B adpodorochémke. Keiic 3.1: «/lns wero Ha camom nene
HYXXEH OCCIIMIOTHBIH JIETaTeIbHBIN anmapar?y.

OOBEMHBII KEHC, KOTOPBIH MO3BOJIUT 00YYAOIIUMCS OCBOUTH MOJIHYIO
TEXHOJOTMYECKYI0  LENOYKY, MCIONb3YEMYIHD  KOMMEPYECKHMMHU
KOMITAaHHSIMHU. Y CTPOUCTBO M MpUHIHIBI PyHKIImoHUpoBanus BITJIA,
OCHOBBI (DOTO- U BUACOCHEMKHU U MPUHIUIIOB Iepenayr uHpopMauu
¢ BIUIA, o6paboTtka manHbix ¢ BITJIA.

6 Keiic 3.2: «M3meHeHne cpeibl BOKPYT HIKOJIBIY. 19
[MIponomkenne keiica 3.1. OOywarommecs, uMess B CBOEM
pacTopsDKeHUH  AJICKTPOHHYI0 3D-Molenb IIKOJBI, MPOJOIIKAOT
BHOCUTb M3MEHEHMsI B MPOAYKT C LIETbIO OJIaroycTpoicTBa pailoHa.
OOyuaromuecs: TPOJOJDKAIOT COBEPIIEHCTBOBATh CBOM HaBbIK 3D-
MOJICJIUPOBAHUS, 3aBEpPIIasi IPOEKT.

7 [ToaroToBKa 3amUThI TPOSKTA. 10
8 3anuTa MpoeKTOB. 7
9 3akmrounTenpHoe 3aHsATHe. [loaBeieHre UTOTOB pabOTHI. 2

2.2.1. O0mme mMoM0KEHUA

[Tporpamma «I'eonHpOpMaLIMOHHBIE TEXHOJIOTUNY, SABISSCH HEOOXOIMMBIM KOMIIOHEHTOM
oOuiero o0pa3oBaHUsl BCEX OOYyYaroIIMXCs, IMPEIOCTABJISET MM BO3MOXXHOCTh IPUMEHSTh Ha
IMPAKTUKE 3HAHUSA OCHOB HAaAYK. HporpaMMa SIBJISICTCA (1)aKTI/I‘-I€CKI/I C€ANHCTBCHHBIM IIIKOJIbHBIM
y4eOHBIM KypCOM, OTP@XaIOUIMM B CBOEM COJEpKaHMM OOIIMe HPUHIMNBI HpeolOpasyromien
JIeSITeIbHOCTH YeJIOBEKa M BCe aCHeKThl MaTepuanbHOM KynbTypsl. Kypc HampaBiieH Ha OBjlajaeHHe
00y4JaromuMHUCs HAaBBIKAMHA KOHKPETHOH MpPEeIMETHO-TPEOOpa3yromeil IesTeIbHOCTH, CO3JaHHe
HOBBIX IIEHHOCTEH, YTO, HECOMHEHHO, COOTBETCTBYET MOTPEOHOCTSIM pa3BHTHs oOmiecTBa. B
pamkax «TeXHONOTUM» NPOMCXOJUT 3HAKOMCTBO C MHPOM THpodeccuii U  OpHUeHTalus
oOyyaromuxcst Ha paboTy B pa3iMyHbIX cdepax OOIIECTBEHHOIO IMPOM3BOACTBA. TeM caMbIM
obecreunBaeTcsl MPEEMCTBEHHOCTh Tepexoaa OoOyJaronmxcsi OT 00mmero Kk mpodecCHoHATbHOMY

00pa3oBaHMIO U TPYIAOBOU JIEATETLHOCTH.

[Tporpamma mnpenmera «TexHomorus» oOecreunBaeT (OPMHUPOBAHHE Y OOYYAIOIIUXCS
TEXHOJIOTHYECKOTr0 MbIIUIeHHsA. CXeMa TEeXHOJIOTMYECKOTO MBIIIEHUS (MOTPeOHOCTh — IeNb —

croco0 — pe3yibTaT) MO3BOJISIET HamOoJiee OPraHWYHO pemiaTh 3aJadd yYCTAHOBJICHUS CBS3EH
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MeXy OoOpa3oBaTeNbHBIM M >KM3HEHHBIM IPOCTPAHCTBOM, OOpa3oBaTENbHBIMHU PpPe3yJbTaTaMH,
MOJIyYCHHBIMH TPU U3YyYCHUU PANIMYHBIX TPEIMETHBIX O0JacTed, a Takke COOCTBEHHBIMHU
00pa3oBaTeNbHBIME  pEe3ylbTaTaMU  (3HAHHUSIMH, YMCHHSIMH, YHUBEPCATbHBIMH  Y4€OHBIMU
JNEHCTBUSMH U T. [.) U )KU3HEHHBIMU 3a7adaMu. KpoMe Toro, cxema TeXHOJIOTHYECKOTO MBIIIUICHUS
MO3BOJIIET BBOJAUTH B 00pa30BaTENIbHBIN MPOLIECC CUTYyallUM, [alOLIUEe OMNBIT MPUHATHUSL
IparMaTUYHbIX PEIICHH Ha OCHOBE COOCTBEHHBIX 00pa30BATENbHBIX PE3yJIbTaTOB, HAUYMHAS OT
pemieHuss OBITOBBIX BOMPOCOB W 3aKaHYMBAasg pEUICHHEM O HalpaBlICHUSIX MPOJOJIKECHUS
o0pa3oBaHMs, MMOCTPOCHHUEM KapbepHBIX M JKM3HEHHBIX IUTaHOB. Takum oOpa3oM, mporpamma
«"eoundopmarukay no3Bossger cHopMUPOBATH Y OOYUAIOLIUXCSI PECYpC MPAKTHUUECKUX YMEHUU U
OTIbITa, HEOOXOAUMBIX IJISi Pa3yMHON OpPraHM3alUU COOCTBEHHOW >KM3HH; CO3MAET YCIIOBHS IS

Pa3sBUTUA HHUIIUATHUBHOCTH, I/I306peTaTCJII>HOCTI/I, THOKOCTH MBIIIIEHUS.

Y4eOHO-BOCITUTATENBHBIA NPOIECC HANpaBieH Ha (OPMHUPOBAHHUE M PA3BUTHE PA3TUYHBIX
CTOpPOH OOYyYaroIIMXCs, CBA3aHHBIX C pealn3aluell Kak WX COOCTBEHHBIX HHTEPECOB, TaK W
UHTEPECOB OKpyxkatouiero Mupa. Ilpy 3TOM ruOKOCTH mHporpaMMbl MO3BOJIIET BOBJICUb
00y4aromuXcsi ¢ pa3IMYHBIMU CIIOCOOHOCTSAMU. bomnbiiolr 00BEM MPOEKTHBIX pabOT MO3BOJISET
Y4eCTh HHTEPEChl M OCOOCHHOCTH JIMYHOCTU KaXKIOro OOydaromierocsi. 3aHsATHs OCHOBaHbI Ha
JMYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJIOTUAX OOYy4YeHHs, a TAaKXKE CHCTEMHO-/IEATEIbHOCTHOM

METO/JIe O0yUeHUSI.

JanHas mporpamMma NOpeAnoJiaraeT BapUaTUBHBIM MOAXOJ, TaK KaK B 3aBUCHUMOCTH OT
00ydJaromnerocs mo3BOJISIET YBEIUYUTh UM YMEHBIIUTH 00bEM TOM WJIM MHOW TEMBI, B TOM YHCIIE U

CJIO’KHOCTb, a TaKXKe MOPSAAO0K MPOBEICHUS 3aHATHH.
2.2.2. OcHOBHOE cojiepaHue Y4eOHbIX IPEIMETOB Ha YPOBHE OCHOBHOI'O OOIIET0 00pa30BaHUs

Ha mnporsokeHnn Kypca NporpamMMbl OOydYaromipecs TIO3HAKOMATCA C  Pa3InuyHbIMH
reonH()OpPMAIIMOHHBIMUA CHUCTEMaMHU, y3HAIOT, B KaKUX O0JIaCTSAX MPUMEHseTcs reonH(OopMaTuka,
KakKue 3aJla4y MOXKCT pelIaTb, a TaAKKC CMOT'YT CaMU IIPUMEHATH e€ B cBOEH HOBCGZ[HGBHOI\/'I KHU3HU.
OOGyuarommecs: 6a30BO yCBOSAT MpHHIMN To3unmonupoBanus ¢ momompbio ['HCC. VY3naror, kak
MO>KHO OpTaHU30BaTh COOp CITYTHHUKOBBIX JaHHBIX, KAK OHU MPECTABISAIOTCS B TEKCTOBOM BHUJE U
KaK MX MOXHO BH3YyalM3WpoBaTh. B paMkax mporpamMmbl BHIOEPYT MPOEKTHOE HAaIpaBJICHHE,
Haydarcs CTaBUTh 3a/laud, HCCIEOBaTh MPOOJIEMATHKY, IUIAHUPOBATh BEICHHE MPOEKTA H

TPAMOTHO PACTIPEIENATh POJIU BHYTPHU KOMAH/IBI.

O6yqaloumec;1 CMOT'YT IIO3HAKOMHUTBCA C HCTOpHCfI MNPpUMCHCHUA OCCITMIIOTHBIX
JICTATCJIBHBIX alImapaToB. VY3HamoT 0 COBPEMEHHBIX 6eCHI/IHOTHI/IKaX, CMOTYT PCIIWUTH PA3JIMYHBIC

3aJa4i ¢ UX MOMOUIbIO. Y3HAIOT Takke€ U 00 OCHOBHOM YCTPOMCTBE COBPEMEHHBIX OECIMIOTHBIX
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cucteM. OOyuaromuecss Y3HaIOT, Kak cO34aércs MOJNETHOE 3alaHue Juisi OecnuiaoTHUKOB. Kaxk
MPOU3BOJUTCS 3alyCcK M JalibHeWmas cbhémMka ¢ momombio BAC. A Takke mnoiydar Takue

pe3ybTaThl ChEMKH, KaK OpTO(OTOIUIAH U TPEXMEPHBIEC MOICIIH.

OOygarommiecss ~ yriIyOsiTcsi B TEXHOJOTHIO  OOpaOOTKH  TEOJAaHHBIX  IYTEM
ABTOMATU3UPOBAHHOTO  MOJCIHUPOBAHMS OOBEKTOB MECTHOCTH. (CaMOCTOSATENhHO  CMOTYT

BBITIOJIHUTHh ChbEMKY MECTHOCTH T10 ToJIETHOMY 3aganuto. Cozmanyt 3D-monenm.

OOyyaromuecs O3HAKOMSITCS C Pa3IMYHBIMU YCTPONCTBAMH IPOTOTUIIMPOBAHHUA. Y3HAIOT
o0IIMe NPUHLIUIBI paboThl YCTPOICTB, chepbl NX MPUMEHEHHS U MPOIYKTHI AEATEIbHOCTH JAaHHBIX
ycrpoicTB. OOydarolyecs Haydarcs TOTOBUTh 3D-mozenu i meyaTw ¢ MOMOUIbIO 3KCIOpTa
JaHHBIX. /IOMOTHAT MOJIeNIU 110 JaHHBIM a3pO(POTOCHEMKH € MTOMOIIBIO PYYHOTO MOAEIHUPOBAHHUS.

IIpuMmeHsAT ycTpoHCcTBa U1l IPOTOTUIIMPOBAHMS IS II€YaTH 3a1aHuUs.

OOyyaromuecs M3y4aT OCHOBBHI B MOAT0oTOBKe mpe3eHTaunu. Co3naayt e€. [loarorossarcs k

IPE/ICTaBICHUIO peali30BaHHOTO MpoToTHna. [IpencTaBar ero, 3amumas mpoexT.
3.1. [IpumepHbIi y4eOHBIH IJIaH OCHOBHOTO 00IIET0 00pa30BaHHUS

3.1.1. IlpumepHbIiii kaneHaapHbIi yueOHbIH rpaduk Ha 2024/2025 yueOHbIi roj
Ilepuoa 00yueHusi — ceHTAOPb-Mail.

KosmmuecTBo yueOHbIX Heeslb — 36.

KosmyectBo yaco — 108

Pe:xum npoBeaeHus 3aHATHII: 3 yaca B HEJIEIIO.

Hpa3I[HI/ILIHI>IC M BBIXOJHBIC THH (HO IMPONU3BOACTBCHHOMY KaJICHAAPIO IIPpU IIECTUAHEBHOMN pa6oqel71

HeJene):

KanukynspHslii nepuos:

Ne | Mecsan ®opmMma Kon- Tewma 3anaTUA dopMa KOHTPOJIA
/T 3aHATHS | BO
4acoB
1 Cents16ps | JUTIP 2 3HAaKOMCTBO. Texnuka | becena
0€30MaCHOCTH. BBoanoe
3anstue (MeHsist Mup+).
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CeHTts0pb

JU/TIP

Heob6xomguMocTh  KapThl B
coBpemeHHOM Mupe. Cdepsl
HpI/IMCHeHI/IH, HepCHeKTI/IBbI
WCIOJIb30BaHUS KapT.

becena

CeHTs0pb

JU/TIP

BektopHbie  naHHBIE ~ Ha
KapTax. 3HaKOMCTBO C BeO-
I'MC. IlBer xak arpuOyT
KapThl. 3HaKOMCTBO c
KapTorpauuecKuMH OHJIAH-

CCpBUCaAMU.

becena

CenTs6pn

JUTIP

Cger u uBer. Ponb 1Bera Ha
kapte. Kak 3acTaBuTh UBET
paborartb Ha ceOs?

becena

OxkTs0pb

JU/TIP

Co3manne ¥ myOIUKanus
COOCTBEHHOW KapThl.

JemoHcTparus
peuieHus kenca

OxTs6pB

JUTIP

rJ100aJIbHOTO
MO3UIMOHUPOBAHHUS.

CucreMnl

becena

OxTs6pB

JUTIP

HpI/IMeHeHI/Ie CITYTHUKOB IS
MMO3UITUOHUPOBAHUA.

JemoHcTpanus
pelIeHus Kelica

OxkTs0pb

JU/TIP

Hcropus ¢dotorpaduu.
®ororpapusi Kak  crnocod
W3yYeHUs OKpYXKaoILEero

MUpa.

becena

Hos16pn

JU/TIP

XapakTepuCTUKU
¢oroanmnaparos. Ilomyuenue
KayeCTBEHHOT0 ()OTOCHUMKA.

becena
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10 | Hosi6pw JI/TIP Coznanne chepuueckux | becena
ITAHOPAM. OcHoOBHbIE
MIOHATHS. Heo6xonumoe
obopymoBaHue. TexHuka
CbEMKH ceprudeckux
naHopam pa3nu4HO
armaparypoil.

11 | Hosi6pb JI/TTP Coznanue chepruueckux | TectupoBanue
MMaHOpaM. CmmBka
MOy4eHHBIX  (oTorpaduil.
Koppekuus u peTylib
MaHOpaM.

12 | dexabpb JI/TIP dotorpammeTpusi U ee | becena
BIMSIHUE Ha COBPEMEHHBIN
MHUD.

13 | JexaOpb JUTIP Cuenapun cbeMKu 00bekTOB | becema
ISt MOCJIETYOIIETO
MOCTPOCHHS 1704 B
TPEXMEPHOM BUJIE.

14 | Jdexabpn JUTIP [TpuHImn nocrpoenus | becena
TPEXMEPHOTO  M300pakKeHHS
Ha KommbloTepe. Pabora B
¢otorpammerpuueckom I10 -
Agisoft  Metashape  wiu
AQHAJIOTUYHOM. O6paboTtka
OTCHSTOTO MaTepuaia.

15 | dexabpn JUTIP becninnorHuk B | becena
reonH(popMaTuKe.
YCeTpoliCcTBO U IPUMEHEHHUE
JpOHa.

16 | SAuBaps JU/TIP Texuunueckue ocobGenHoctu | becena

BIUIA.
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17

SAuBapb-
®despanb

JU/TIP

[Tunoruposanue BITJIA.

TectupoBanue

18

®deBpatib

JU/TIP

Hcnonp3oBanue
OECIWIIOTHUKA ISl CBEMKH
MECTHOCTH.

JeMoHcTpanus
peuieHus Keica

19

Maprt

JI/TIP

Bosznukarorue poOIeMBI
npu cosnanuu 3D-moxeneil.
CnocoObsl  pelaKTHPOBAHUS
TPEXMEPHBIX MOJIEIICH.

becena

20

Mapt

JUTIP

TexHomorun
MPOTOTUITUPOBAHUSI.
YcTpoiicTBa 11 BOCCO3aHUS
TPEXMEPHBIX MoeJIeH.
Pabota ¢ 3D-nipunTEpOM.

becena

21

Mapt

JUTIP

@u3NUecKue " XUMHUYECKHE
cBoiicTBa miactuka s 3D-
IIpUHTEPA. [TeuaTs
TPEXMEPHON MOJIEIIN LIKOJIBI.

TectupoBanue

22

Maprt

JUTIP

Pa6ora B IO mns pydsHoro
TPEXMEPHOTO
MmojenupoBanus — ScetchUP
VI QaHAJIOTUYHOM.

becena

23

Arnpenb

JUTIP

OKCOPTUPOBaHUE
TPEXMEPHBIX ¢aiinos.
IIpoexTupoBanue
COOCTBEHHOI CIIEHBI.

becena
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24 | Anpenb JUTIP 2 Ilewatrrs wmomenm Ha 3D-| becena

IIPUHTEPE. Odopmiienne

TPEXMEPHOM  BELICCTBEHHON

MO/ICJIH.
25 | Maii 1P 3 [ToaroroBka 3aIIHUThHI

MIPOEKTA.
26 | Maii 1P 2 3amura IpoeKTOoB. JlemoHcTpanus

pELIEHHS KEMCOB

27 | Mait JUTIP 2 3aKIIOYUTENBHOE  3aHSTHE.

[ToaBeneHne UTOrOB PabOTHI.
[Tnanrsl o qopaboTke.

3.2. Cucrema ycnoBHil peanusaiiii OCHOBHON 00I111e00pa3oBaTeIbHON MPOrpaMMBbI

3.2.1. Ommcanue KaJpOBBIX YCIOBHH pealu3alliil OCHOBHOH 0O0pa30BaTeNbHONH IPOrpaMMBI

OCHOBHOTO 00111eT0 00pa3oBaHus (OMMCaHNEe KOMIIETEHIINH HACTABHHUKA)

HacraBuuk nporpammel «l'eonHpopmaTika» paboTaeT Ha CTHIKE CaMbIX aKTyaJIbHbIX 3HAHUU IO
HAIIPaBJICHUIO T'EONPOCTPAHCTBEHHBIX TEXHOJIOTHM, & TaKK€ TE€HEPUPYET HOBBIC IOAXOIBbI H
pelIeHus, BOILIOLIAs UX B peallbHble MPOEKThl. HacTaBHUK SABIISETCA IPAMOTHBIM CIIELUATUCTOM B
o0nacTu reomH(OPMALMOHHBIX CUCTEM, CIEIUT 3a HOBOCTSMM CBOEH OTpaciu, M3ydaeT HOBbIE
TexHojoruu. O6nagaeT HaBbIKAMU MPOEKTHOM NEATENbHOCTH, BHEAPSAS €€ NMPUHIUIBI B IPOLECC

o0OyueHusl.

HacraBHuk B paBHOU CTeNeHU 00J1a/1a€T KaK CUCTEMHOCTBIO MBIIIJIEHUS, TaK U JTyXOM TBOPUYECTBA;
MOOWJICH, yMeeT padoTaTh B KOMaH/€, KPUTHIECKH MBICIUTh, aHATU3UPOBATh U 0000IIATH OIBIT,
TeHepUpOBaTh HOBOE, yMEeT CTaBUTh 3aJaud W peliarh HUX, a Takke padoTaTh B YCIOBHIX
HEOoNpeAeNEHHOCTH U B paMKaX MpPOEKTHOM mapaaurmel. [lomMumo »3TOro, HacTaBHUK o0OJamaer

MeIarOrM4eCcKOr Xapu3Moil.
4. Copep:xaHue Kypca
OcHoOBHBIE pa3iesibl IPOrpaMMbl Y4eOHOT0 Kypca

1) BBeneHue B 0OCHOBBI reOMH(OPMANMOHHBIX CHCTEM H MPOCTPAHCTBEHHBIX JaHHBIX.
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OO6yyaronyecs MO3HAKOMSITCS C Pa3IMYHBIMU COBPEMEHHBIMU T€OMH(POPMALIMOHHBIMHU CHCTEMaMHU.
Y3HAIT, B KaKUX 00J1acTIX MPUMEHsIETCS reonH(popMaThKa, KaKue 3a/1a4l MOXKET peliaTh, a TAKKe

KaK 00ydJaronuecss MOTYT CaMH IIPUMEHSTH €€ B CBOCH MOBCEAHEBHOM KU3HHU.
2) Ypok pa6orsl ¢c [JTIOHACC.

OOyuaromumecs: 6a30BO yCBOSAT MpHUHIMN To3unnoHupoBanusi ¢ nmomompeo ['HCC. VY3nator, kak
MO>KHO OpPraHU30BaTh cOOp CITYTHHUKOBBIX JaHHBIX, KaK OHU MPEACTABIISAIOTCS B TEKCTOBOM BUJE U

KaK UX MOXKHO BU3YaJIU3UPOBATh.
3) BpIOOp MPOEKTHOr0 HANPABJIEHUS H pacnpeaeieHHe poJieii.

Boibop mnpoektHoro HampaieHus. IloctaHoBka 3amaun. HccienoBaHue —npoOieMaTHUKH.

[LmanupoBanue npoekra. Pactipenenenue ponei.
4) YcTpoiicTBO H NpUMeHeHHe 0eCITMJIOTHUKOB.

OObyuaronuecs mo3HakoMsaTcss ¢ uctopueil npumenenuss BAC. VY3nator o coBpemeHHbix BAC,
KAaKue 33/1a4i MOXHO PEeIIaTh ¢ UX MOMONIbIO. ¥Y3HAIOT TaK)K€ OCHOBHOE YCTPONUCTBO COBPEMEHHBIX

BAC.
5) OcCHOBBI CHEMKH ¢ 0eCTHIOTHHKOB.

OOyuaromuecs y3HaloT, Kak co3faércs nonétHoe 3ananue st BAC. Kak npousBoaurcs 3amyck u
nanpHeimas cbéMka ¢ nomouisio BAC. A Takke Kakue pe3yabTaTbl MOXKHO HMOJYYHUTh U KakK 3TO

caenath (Moxy4eHne opTopoToIUIaHa U TPEXMEPHOM MOIETIH).
6) YruyoaéHHoe u3yuyeHHe TEXHOJIOTHii 00padOTKH reolaHHbIX.
ABTOMaTH3MPOBAHHOE MOJEIUPOBaHNE 00BEKTOB MECTHOCTH ¢ TTomoIbio Agisoft PhotoScan.
7) Coop reogaHHbIX.
AspodoTochéMKa, BEIMOIHEHUE CHEMKH MECTHOCTH 10 OJIETHOMY 3a/1aHUIO.
8) OO6padoTKka M aHAJIM3 re0aHHBIX.
Cosnanne 3D-mMozenen.
9) H3zyueHue ycTpoOiicTBa ISl MPOTOTHUIHMPOBAHUSI.

O3HakOMJIEHME C YCTPOWCTBaMU MPOTOTHIIMPOBAHMS, MPEAOCTABICHHBIMU OOY4arOIIUMCS.
OOyuaromiyecs: y3HalOT 0OIIKe MPUHIUIBI paOOThI YCTPOMCTB, a TaKXKe KOT/1a OHU MPUMEHSIOTCS U

4TO C UX TOMOUIBIO MOKHO ITOJTYYUTh.
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10) [MoaroToBKa JaHHBIX JIJIs1 YCTPOHCTBA NPOTOTHITMPOBAHMSI.

[ToaroroBka 3D-Moenei, SKCIOPT TaHHBIX, TOArOTOBKA 3aJaHUM 10 M€YaTH.

11) IporoTHNMpPOBaHHeE.

[Ipumenenue ycTpoicTB nmpoToTunupoBanus (3D-nipuHTEp).

12) [ocTpoeHne MPOCTPAHCTBEHHBIX CIIEH.

I[OHOJ'IHGHI/IG MOI[CJ'ICIZ 110 JaHHBIM aBpO(bOTOC”béMKI/I C IIOMOIIbIO PYYHOIro MOIACIHUPOBAHUA H

IIOATOTOBKA K I1€4aTH HA yCTPOMCTBAX IIPOTOTUIIUPOBAHMUS.

13) oaroroBKa npe3eHTAIHIA.

I/I3yquI/Ie OCHOB B IMOATOTOBKC NPC3CHTALNH.

MpeACTaBJICHHUIO PCAIM30BAHHOT'O ITPOTOTHUIIA.

14)3amuTa NpoeKTOB.

Hpe,I[CTaBJ'IeHI/Ie PCaAIN30BaHHOI'O IIPOTOTHIIA.

4.1. TemaTnuyeckoe NJIAHMPOBaAHHE

Coznanue mpe3eHTaIuu.

1. YYEBHO-TEMATUYECKHWH IIAH

IloaroroBka x

O0Bem
Ne HaumenoBanue pasnena/TeMbl 4acos
Bceer B TOM UHCIIC
/n 0 Teope- MPAaKTUIECK
4aco THYECK ux/
B 179 POEKTHBI
X
1 2 3 4 S
| OcHoBbI reorpaguu: 3eMist Kak 00beKT 22 8 14
U3y4yeHusi
1. Moit nom — 3emJisi: Mo3HaBask MUp. 8 4 5
Teopus BepositTHocTell. KomOnHaropuka
2. Upe3BbluaiiHblil 1eKypHBINA: o0eperas Mup. 7 2 5
Teopus BepositHocTelt. CoObITHE. BEposiITHOCTB.
[TpakTHYyecKkoe MPUMEHEHHUE
3. I'eonaTpysnb: MeHsIs MUP 8 3 4
I1. |BBeaenue B I'eoundopmartuxy 5 3 2
1. . IIpoBeneHre TMarHoCTUYECKOro0 TECTUPOBAHUS 1 1 0
2. Beenenue B I'eonnpopmatuxy. «Kpyrocserka» mo 2 1 1
COBPEMEHHBIM HaBHTAIIHOHHBIM CHCTEMaM
3. ATiac HOBBIX IIpodeccui. «I'eonHxkeHep 2 1 1
OyyImieroy
I1l. |Temaruueckue kaptol, [UC. Co3nanue 22 11 11
HHTEPaKTHBHBIX KapT B KapTOorpapu4eckomM
penakrTope
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1. [onsitue «I'UCx». [IpeacraBieHue 1aHHBIX 1 1

2. ba3bl mpocTpaHCTBEHHBIX JAHHBIX. 1 1

3. [TpuHIUIBl QYHKIIMOHUPOBAHUS U TIEpeaadn 1 1
nH(opmanuu B Be6-1 MIC.

4, ATac ¥ TEeMaTUYECKHE KapThl. 1 1

5. OCHOBBI CO3/1aHUSI COBPEMEHHBIX KapT, 1 1
MHCTPYMEHTBI IPU CO3JJaHUH KapT

6. PasHoBUIHOCTH HaHHBIX 1 1

7. KapTtsl: pa3HOBHUAHOCTH, YCIOBHBIE 3HAKH; 1 1
CHCTEMbI KOOPJMHAT U MPOEKINH, MacIITa0

8. I'MC — «cno€Hblil TUPOr» TEMAaTUYECKUX KapT. 1 1

9. CocraBiieHHE MapIIpyTa OT J0Ma JI0 APYroro 0 1
00BEKTa

10. |Buasl mpeacTaBICHHUS UTOTOBBIX JTAHHBIX 1 1 0

11. |KommnoHOBKa KapThl TSI JaTbHEHUIIIEH 2 1 1
yOIMKAIIH.

12. | CocraBieHnue KapTbl paiioHa 2 1 1

IV. |OcHOBBI ODHEHTHPOBAHUS, HABUTALMHU U cOopa 11 4 7
NMPOCTPAHCTBEHHBIX TAHHBIX

1. OCHOBBI CHCTEM TJI00ATEHOTO 2 1 1
nosunuoruposanusito GPS/IJIOHACC,
MPUHIIMIIBI padOThI, IPUMEHEHUE

2. [TpuHIMIBI QYHKIIMOHUPOBAHUS U NIEpeIaun 3 1 2
uHpopmanuu B BeO-I'MIC

3. Mob6uibable 'UC-nipunosxeHus 3 1 2

4. I'MC-ananu3. Temarnueckuii cOOp TaHHBIX 3 1 2

V. | OcHoBbl 3D-Moe1MpoBaHNs 00BEKTOB 23 7 16
MECTHOCTH

1. Mertoasl TOCTPOEHUS TPEXMEPHBIX MOJEIEH. 3 1 2
WnTepdeiic mporpammbl SketchUp.

2. Kawmepsl, HaBuramus B ClieHe, OpTOrOHAIILHBIE 4 2 2
npoekuuu (Bupl). MHCTpYMEHTBI U Onlepaliu

3. MonenupoBanue ¢uryp. Pabora c uBerom, 4 1 3
TEKCTYpPUPOBAHHE

4, MopenupoBanue peAMEeTOB MeOeTn 4 2 2

5. MopenupoBanue 3nanusi. [ eonpusizka Kapkaca 4 1 3

6. Pazpabotka u peanusanus NpoeKTa 4 1 3
cpenctBamu SketchUp

V1. |OcHoBbl poTorpaduu u poTorpaMmmMeTpum. . 10 3 7
CheMka 00beKTOB B 00beMe

1. Brenenue. OcHoBrl pororpaduu. O6padoTtka do- 5 1 4
TOCHMMKOB B nporpamme Agisoft

2. Hactpoiika u moaroroska o0opy1oBaHUS AJIsl CO- 5 2 3
3/1aHUs] CHIMKOB.

VIIl. |OcHOBBI IPOEKTHOI 1eATETbHOCTH 10 4 6

1. Otanbl paboThl HaJl TPOEKTOM 4 2 0

2. Pemrenne npoexTHbIX 3a1a4 6 2 6

VIIl.|MaremaTuueckasi 0CHOBa 5 0 5
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FCOI/IH(l)OpMﬂI[I/IOHHBIX CHCTEM

IIpocras reomerpus

I'padsr.

Teopust MHOXKECTB

HlwneE

KomOunaropuka

R RN
o|o|o|o
LY

Hroro:

108 40 68

Keiicnl, Bxoasinue B
NMporpaMmmy

Kparkoe cogepxanue

Keiic 1. CoBpeMeHHbIE
kapThl, win Kak onucath
3emito?

Keiic 3HaKoMUT 00y4aromuxcs ¢ pa3HOBUIHOCTSIMM JaHHbIX. Peras
3ajjauy Kelca, 00ydaromuecs IpoXoasT CIeAyIOINue TEMAaTHKU:
KapThl U OCHOBBI UX ()OPMHUPOBAHUS; U3YUYEHHE YCIOBHBIX 3HAKOB U
IPUHIUIIOB UX OTOOPAKEHMS HA KapTe; CUCTEMbl KOOPIUHAT U
HPOEKIUH KapT, UX OCHOBHbIE XapaKTEPUCTUKH U BO3MOXKHOCTH
IPUMEHEHUS; MacIuTal U JIp. BCIOMOTraTeIbHble HHCTPYMEHTHI
(GopMUPOBaHUS KAPTHI.

Ketic 2. I'mobansHOE
MO3UITMOHUPOBAHUE
«Haiiau ce0st Ha 3eMHOM
rape.

HecMoTpst Ha TO, 4TO HABUTATOPHI U CIOPTUBHBIEC TPEKEPHI CTATH
HEOTHEMJIEMOM YACThIO HAIIEH )KU3HU, MAJIO KTO 3HAET MPUHLHUIT UX
pabotsl. [poiias keiic, ooyqarommecs y3uarot npo [JIOHACC/GPS
— TPUHIHIBI paObOThI, ICTOPHUIO, COBPEMEHHBIE CUCTEMBI,
npumeHenue. [Ipumenenue jgorrepoB. Busyanuzaius TeKCTOBBIX
JMaHHbIX Ha KapTe. Co3MaHne KapThl MHTEHCHBHOCTH.

Keiic 3.1.
AspodotocréMmka. «Jlis
Yero Ha CaMoM JIeTie
HY>KEH OeCIUIIOTHBIN

JIeTaTeNbHBIN annapaT?».

Keiic 3.2. Ismenenue
Cpenbl BOKPYT HIKOJIBI.

OO0BEMHBIN Keiic, KOTOPBIHM MO3BOJUT 00YUYAOLIMMCS OCBOUTD
MOJIHYIO TEXHOJIOTUYECKYIO 1IETI0UKY, UCIIOIb3YEMYIO
KOMMEPUYECKUMHU KOMIIAHUSIMU. Y CTPONCTBO U MTPUHIIMIIBI
¢yuknuonuposanust BITJIA, OcHOBBI pOTO- U BUIEOCHEMKH U
NpUHLIMIIOB nepenaun nHpopmanuu ¢ BITJIA, 06paboTka JaHHBIX C
BIUTA.

[Tponomxenue keiica 3.1. OGyqaromuecs, uMest B CBOEM
pacrlopsLKEHUH MIEKTPOHHYI0 3D-MOA€eNb MIKOJIBL, TPOJOKAOT
BHOCHUTBH U3MEHEHUS B MIPOAYKT C LIEbI0 O1aroycTpoicTBa paiioHa.
OO6yuaromiyecs IpoI0JKAIOT COBEPIIEHCTBOBATH CBOM HaBBIK 3D-
MOJICJINPOBAHMsI, 3aBEpIasi IPOEKT.

4.2.4. MarepuanbHO-TEXHUYECKHE YCIOBUS pealn3aliid OCHOBHOI 00pa3oBaTelbHON MpOrpaMMbl

(1o cyTH, 00bEJMHEHNE BCEX PECYPCOB, IPOMUCAHHBIX B Keiicax)
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Cnucok o0opyaoBaHUs

Ne ni/m HaunmeHoBaHue Kparkue TexHuyeckue En. usm. | Koua-
XapaKTePUCTHKH BO
1 | Komnsrorepnslii kiaacc UKT
1.1. MO®YV (npuHTEp, CKaHEp, KOMUP) Munumanenbie: hpopmat A4, IIT.
na3epHbIid, 4/0. 1
1.2. HoytOyk HacTaBHMKa ¢ Hoyr06yxk: LIT.
IPeyCTaHOBICHHON MPOU3BOAUTEIBLHOCTD MpPOLIECCOpa
OnepanMoOHHON CUCTEMOH, (o Tecty PassMark — CPU
og)HCHHM MPOrPaMMHBIM BenchMark
obecHeteHteM http://www.cpubenchmark.net/): ue
meHee 2000 enuHMII;
00BEM OnepaTUBHOMN NaMSATH: HE
Mmenee 4 I'6;
00béM Hakorutenss SSD/eMMC: He
menee 128 1'0;
[1O ans mpocmotpa u
peIaKTUPOBAHUS TEKCTOBBIX
JIOKYMEHTOB, JIEKTPOHHBIX TaOJIHII
U NIPE3EHTALUNA pacIpOCTPaHEHHBIX
dopmaros (.odt, ,txt, .rtf, .doc,
.docx, .ods, .xls, .xIsx, .odp, .ppt,
.pptx). 1
1.3. Hoyt6yk ¢ npenycranoBiensoit | HoytOyxk: IIT.
OTIePaIlMOHHON CHCTEMOH, He Hke Intel Pentium N (unu Intel
OQUCHBIM TIPOT PAMMHBIM Celeron N), ne mmxe 1600 MI'n,
obecrieueHuem 1920x1080, 4Gb RAM, 128Gb
SSD;
MIPOU3BOIUTENBHOCTH MPOIIEccopa:
He meHee 2000 equnaunIy;
ITO nnst mpocMoTpa u
PEAAKTHUPOBAHUS TEKCTOBBIX
JIOKYMEHTOB, 3JIEKTPOHHBIX TAOJIHII
Y MIPE3EHTALNNA pacpOCTPaHEHHBIX
dbopmaros (.odt, ,txt, .rtf, .doc,
.docx, .ods, .xls, .xlsx, .odp, .ppt,
PPX). 10
1.4. HHTepakTUBHBIA KOMILIEKC KonnuecTBO 0JHOBpEMEHHBIX IIT.
kacaHuii— He menee 20. 1
2 | YpPOK TeXHOJIOTHH
2.1. AnuTuBHOE 000pYyI0BaHKE
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2.2.

3D-o60pynoBanue (3D-
IIPUHTEP)

MuHuManbHbIE:

Tun npunrepa: FDM;

marepuan: PLA;

pabouuii CTOJI: C MOAOTPEBOM;
pabouas obnactb (XYZ): oT
180x180x180 mm;

CKOpOCTb Ieyatu: He Menee 150
MM/CEK;

MUHUMaJbHasl TOJNIIUHA CIIOS: HE
Ooitee 15 MKM;

dbopmart daitnos (ocHoBHBIE): STL,
OBjJ;

3aKpPBITHIA KOPITYC: HAJIMYHE.

2.3.

[Tnactuk nns 3D-npunrtepa

TommuHa mIacTukoBoi HUTH: 1,75
MM;

Marepuai: PLA;

BeC KaTywmku: He meHee 750 rp.

15

2.4.

[10 nnsa 3D-monenupoBanus

OOnayHBIif HHCTPYMEHT
CAIIP/ACVTI, oxBaThIBaIOIIUH
BEChH MPOIECC pa0OTHI C U3ACTUIMHU
— OT POSKTHUPOBAHUS 10
WU3TOTOBJICHHUS.

JlononHUTENbHOE 000PYLOBaHHE

2.5.

[II;rem BupTYyasIbHOM
peanbHOCTH

O6miee paspelnieHrue HE MEHEe
2160x1200 (1080x1200 nst
KaXKJI0TO TJ1a3a), yroj o03opa He
menee 110;

HaJM4ue KOHTPOJIJIEPOB — 2 HIT.;
HaJIM4Yue BHEIIHUX TaTYUKOB — 2
IIT.;

pa3bEM 7S OIKITIOYCHHS
HAyITHUKOB: HAJINYNE,
BCTPOEHHAsl KaMepa: Halln4He.

KOMIIJICK
T

2.6.

[IITatuB a1 KperuieHns
0a30BBIX CTAHIUH

KommutekT u3 1ByX IITaTHBOB.
CoBMeCTUMOCTH CO LIUIEMOM
BUPTYyaJIbHOU peanbHOCTH, 11.2.3.1.

KOMIIJICK
T

2.7.

Hoyt6yk ¢ OC myist VR-mnema

KommgecTso siiep mporeccopa - He
McHee 4

TakxToBast yacToTa mporeccopa - He
meHee 2500 MI'n

Buneoxapra - He Huxe Nvidia GTX
1060, 6 I'0 BugeOmamMAThL

O0bem onepaTUBHON MaMATH - HE
MeHee 8 10.
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2.8.

MHoromnoabs30BaTelIbCKast
CUCTEMA BUPTYAIILHON
peanbHOCTH C 6-KOOPIMHATHBIM
OTCIICKHUBAHUEM TOJI0KCHUS
IoJIb30BaTelnei

TpebGoBaHus K cUCTEME
BUPTYaJIbHOU pEabHOCTH:
MoAIeP>KKa MOOUITBHBIX IIIJIEMOB
BUPTYAJIbHOW PEAIIbHOCTH IO
ynpasiearnem OC Android;
MOICPKKA YIPABIISIIOLIUX
KOHTPOJIEPOB C BO3MOKHOCTBIO 6-
KOOPJAMHATHOT'O OTCJICKUBAHUS
MIOJIOKEHUS B IPOCTPAHCTBE;
TEXHOJIOTHS TIOJIHOM KOMIIEHCAIIUU
nara (anti-latency): n3o0paxenue
JTOJKHO BBIBOJIUTHCS JIJIsI TOUEK, B
KOTOPBIX OKa)KyTCsl JIEBBII U
MpaBbIi TJ1a3a MOJb30BaTENs Yepe3
BpEMsi, KOTOPOE JIOJKHO MPOUTH C
MOMEHTa HavaJia OnpeIesICHUs
MECTOTIOIOKEHHSI Ti1a3
M0JIH30BATENS JJO MOMEHTA
OKOHYAHMS BBIBO/IA U300paKEHUSL. ;
IJIOLIAAb OTCIICKUBAHUS
0Jib30Bareseil — He MeHee 16 KB.
M,

KOJIMYECTBO MOJIb30BaTeNIel — HE
MeHee 3 4ell.

TpeboBanus k cucreme
OTCIJICKMBAHUS TTOJIOKCHHUS
M0JIb30BaTeNel (TPEKUHTa):

THUI CUCTEMBI OTCIIC)KUBaHUS: 6-
KOOpJIMHATHAS CUCTEMA
OTCJICKMBAHUS;

001Kt BEC OTHOTO YCTPOHCTBA
Tpekunra — He 6oiee 20 T;
TEXHOJIOTHSI: ONTHKO-
WHEPIHATLHBIA TPEKUHT, aKTUBHEIC
MapKepsl, paboTaroue B
nH(ppaKpacHOM JHMAINA30HE;

yroj 0630pa ONTHYECKON CHCTEMBI
— He meHee 230 rpaaycos;

BpEMSI OTKIIMKA CUCTEMBI TPEKUHTA
— He 6oee 2 Mc;

pa3MelleHre CEHCOPOB: Ha 00BEKTe
OTCIJIC)KMBAHUS;

CEHCOPBI, UCTIOJIb3YEMbIE JITIs
OTCJICKMBAHHUS IIJIEMOB
BUPTYaJIbHOU PealbHOCTU U JJIS
OTCJIC)KUBAHHMSI IBIYKCHUH PYK
MOJIb30BaTENeH, JOIKHBI ObITh
WICHTHYHBIMH U
B3aMMO3aMEHAEMbIMU,
pa3MeleHne akTHBHBIX MapKepPOB:
HaroJIbHOE;

Komrw.




BCE KOMIIOHEHTBI CUCTEMBI
TPEKUHTA JOJHKHBI MOHTUPOBATHCS
Ha 1101, 0e3 He0OX0IUMOCTH
MOTOJIOYHOTO/HACTEHHOTO
MOHTaa,

HaJM41e CEHCOPOB B COCTABE
€IMHOT0 YCTPONUCTBA TPEKHUHTA!
aKceIepoMeTp, THPOCKOII,
ONTUYECKUI CEHCOD);

9acTOTa OTCIICKUBAHUS TTOJIOKECHUS
10JIb30BATEJS:

- akcenepomeTp: He meHee 2000
BBIOOPOK/C;

- rupockon: He MeHee 2000
BBIOOPOK/C;

- ONITUYECKHI ceHCcop: He MeHee 60
BBIOOPOK/C;

MOTPEIIHOCTH OTCIICKUBAHUS
TTOJIOKCHHUS TT0JIB30BATENIS B
MIPOCTPAHCTBE HA IIOIMIAIU 6 M X
6 M — ue Oonee 10 Mm;
MHUHUMAaJIbHOE KOJIUYECTBO
0JIB30BATENICH, MTOIICPKUBAEMOE
CHUCTEMOM TPEKUHTa, HE MeHee 3
Yell.

TpebGoBaHust K TOKA3aTEIAM
XpaHeHUsl, TPAHCIOPTUPOBKH U
HaCTPOMKH:

BpeMs MOJTHOTO pa3BEPTHIBAHUS U
HaCTPOMKHM CUCTEMBI JIJIsI TIJIOMIATH
oTcnexxuBaHus 16 kB. M —He 6oJee
90 MuH,

HEe00XO0IMMOCTh KaTMOPOBKHU B
MPOIIECCE IKCIUTyaTaIlud —
OTCYTCTBYET;

Temreparypa xpanenus: -30°C .. +
50°C.

TpeboBanus k ciocobam
yIpaBJIeHUS] UHTEPAKTUBHBIMU
MOJEIISIMU:

MOJJEPKKA 6-KOOPAMHATHOTO
OTCJICKUBAHUS TIOJIOKECHUS
YIPaBJISIOIUX YCTPOWCTB B
MPOCTPAHCTBE.

TpeboBanust K MPOrpaMMHOMY
00eCIIEYeHHUIO:

MOJJIEP’KKA CUCTEMON TPEKUHTa
orepaiMoHHbIX cuctem: Windows,
Android,
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MPEIOCTaBICHUE HEOTPAHUICHHON
0 BPEMEHU UCTIOIb30BaHUS
MPOCTON (HEUCKITFOUUTEITLHOM )
JMIIEH3UU Ha KOMMEPYECKOoe
WCIIOJIh30BaHUE MIPOTPAMMHOTO
o0ecreyeHns: CUCTEMBI TPEKUHTa Ha
oxuH nureM ¢ OC Android
(6eccpounast muIEeH3US) — 3 MIT.

OO6mmue TpedoBaHuUS:

HaJIMYMe MOOMIIBHBIX IIIIEMOB
BUpTYyalibHOU peanbHocTu Oculus
Go wm agaior — 3 miT.;
HAJIMYHE KOMIUIEKTA IPOBOJIOB
3apsTHBIX YCTPOUCTB ISt
OecriepeOoiiHOM paboTHl.

2.9.

®dororpammerpuyeckoe 110

1O st 06paboTKM H300paskeHu U
orpeniesieHus: POpPMBI, pa3MepoB,
TIOJIOKEHMSI U MHBIX XapaKTePUCTUK
00BEKTOB Ha MJIOCKOCTH WU B
IIPOCTPAHCTBE.

2.10.

KBanpoxonrtep Mavic Air

KommnakTHBII KBapoKonTep ¢
TPEXOCEBBIM CTAOMIIN3aTOPOM,
kamepoii 4K, makcumanbHON
JAJIBHOCTBIO TIEpejaun HE MEHee 6
KM.

2.11.

Ksagpokontep DJI Tello

KBanpoxonrep ¢ kamepoii, Bec HE
6omee 100 r B cOope ¢
IIPOIEIEPOM U KaMepOH;
ONTUYECKUH JATYUK OTIpeETICHUS
MO3ULUN — HAIINYHUE;
BO3MOXHOCTh YJTAJIEHHOTO
IIPOrpaMMHUPOBAHMSI — HaJIUYHE.

Meaunaszona

doroarnmapaT ¢ 00bEKTUBOM

KonnuectBo 3¢ pekTHBHBIX
nuKceeil — e Menee 20 MIIH.
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3.2 | Buneokamepa [Tnanmer (ms obecrieueHus LIIT.
COBMECTUMOCTH ¢ 11 2.3.6) ¢
MIPUMEPHBIMH XapaKTEPUCTUKAMM:
JMaroHallb/pa3pelieHre: He MeHee
2048x1536 nukcenew,

JMaroHalp SKpaHa: He meHee 9.7";
BcTpoeHHas naMath (ROM): He
menee 32 I'b;

paspenieHue (OTOKaMephl: HE
MmeHee 8 Mi;

Bec: He oonee 510 1

BbICOTA: HE Oojee 250 MMm. 1

3.3 | Kapra namsitu s O0béM namsaTu — He MeHee 64 10, IIT.
(dhoToanmapara/BuaeoKamMepbl kiacc He Huxke 10. 2

34 | Ulrarus MakcumanbHasi Harpy3ka: He O6osee IIT.
5 KT}
MaKCHMaJlbHas BBICOTA ChEMKH: HE

MeHee 148 cm 1

4.2.5. VHpOpMAIIMOHHO-METOJAMYECKHAE YCIIOBUS pealn3alid OCHOBHOW 00pa3oBaTelbHOM
IIPOrpaMMbl OCHOBHOI'O 00OLIEro 00pa3oBaHus (CIMCOK BHEIIHUX METOJ. MaT€pHalioB) (CCBUIKU Ha

JIOTI. MaTepuaibl — MPONUCHIBaEM B Kelicax)
Cnucok UCTOYHUKOB JINTEPATYPHI:

1. AnmazoB, MW.B. COOpHMK  KOHTPOJBHBIX  BONPOCOB IO  JAMCHUIUIMHAM
«Aspodororpadus», «A3pochbEMKa», «AIPOKOCMUYECKHE MeToAbl chEMOK» / U.B.
Anmazos, A.E. AnteinoB, M.H. CeBacthsnoBa, A.®. Crenenko — M.: u3zag. MUUT'AuK,
2006. — 35 c.

2. baesa, E.}O. OOmme BOMpOCH MPOEKTUPOBAHHS M COCTABIICHUS KapT ISl CTYACHTOB
cnenuanbHoctn «Kaptorpaduss u reomnpopmaruka» / EJO. baeBa — M.: wusn.
MUUT'AuK, 2014. — 48 c.

3. Makapenko, A.A. YyeOHoe mnocoOue MO KypCOBOMY MPOEKTHPOBAHHUIO IO KypCy
«O6mereorpadguueckue kapToe» / A.A. Makapenko, B.C. MouceeBa, A.JI. CtemanueHko
noJi obmelt pepakuueit Makapenko A.A. — M.: uza. MUMUT'AuK, 2014. — 55 c.

4. Bepemaka, T.B. Meroandeckoe mocoOue MO HCIOIH30BAHUIO TOMOTPaUIECKUX KapT
JUTSI OLIEHKH DKOoJIoTHYeckoro cocrosiuus tepputopun / T.B. Bepemaka, Kawaes I'.A. —
M.: m3n. MUUTI'AuK, 2013. — 65 c.

5. Penpko, A.B. ®otorpaduueckue mporeccsl peructparuu napopmanuu / A.B. Penpko,
Koncrantunosa E.B. — CII0.: uza. IIOJIMUTEXHUKA, 2005. — 570 c.

6. KocunoB, A.I. Teopus wu mnpakThuka UIHU(POBOH 00pabOTKM  H300paXKeHUH.
JIMCTaHIIMOHHOE 30HAMpPOBaHHE M Treorpaduyeckre HHPOPMALMOHHBIE CHUCTEMBI.
Yuebnoe mocobue / A.I'. Kocunos, N.K. Jlypbe mon pen. A.M.bepnsara — M.: uznm.
Hayunsiii mup, 2003. — 168 c.

34




10.

11.

12.

13.

14.

15.
16.
17.
18.

19.
20.

PanuonoxanuonHele CUCTEMBI BO3TYIIHOM pa3BeaKu, nemudpupoBanme
panuoNoKaMOHHbIX M300pakenuit / mox pex. IlkxompHoro JILA. — uzn. BBUA um.
npo¢. H.E. Xykosckoro, 2008. — 530 c.

Kuenko, HO.I1. OcHOBBI KOCMHYECKOTO MPHUPOAOBEACHM: ydeOHuK s By3oB / FO.IL
Kuenko — M.: u3a. Kaprreoneurp — I'eone3usaar, 1999. — 285 c.

Wpanos, H.M. bamiucrtuka 1 HaBUranus KOCMUYECKUX amlapaToB: YYeOHUK JJisi By30B
— 2-e u3n., nepepad. u non. / H.M.MBanos, JI.H. JIpicenko — M.: uzn. poda, 2004. —
544 c.

Bepemaka, T.B. Mertonuueckoe mocodbue 10 Kypcy  «DKOJIOTHYECKOE
KaptorpagupoBanue» (1aboparopusie padotsl) / T.B. Bepemakosa, U.E. KypbatoBa —
M.: u3n. MUMT'AuK, 2012. — 29 c.

NBanoB, A.I'. MeTonudeckue yKa3aHHs IO BBIIOJHEHUIO JTA0OPATOPHBIX padOT IO
mucuutuinHe «ugposas kaprorpadus». s cryaeHToB 3 Kypca NO HaIlpaBiICHHIO
noarotoBku «Kaprorpadus u reoundopmarukay» / A.I'. MBanos, C.A. Kpsiios, I'.1.
3arpeoun — M.: uzng. MUUT'AuK, 2012. — 40 c.

NBanoB, A.I'. Atnac kaprorpadudeckux MpOeKIMii Ha KPYIHbIe peruoHbl Poccuiickoit
Oenepanun: yyebHo-Harisanoe uznanue / A.I'. Msanos, .M. 3arpebun — M.: usn.
MUUT' AuK, 2012. — 19 c.

[Meremun, A. 3D-moxenupoBanue B SketchUp 2015 — oT mpocToro K CIOXHOMY.
Camoyuntens / A. Ilerenmun — uzn. IMK Ilpecc, 2015. — 370 c., ISBN: 978-5-97060-
290-4.

BbreictpoB, A.FO. [IpumeHenre reonHGOPMAIIMOHHBIX TEXHOJIOTHI B JOMOJIHUTEIHLHOM
IIKOJIbHOM 0o0pa3zoBanuu. B cOopuuke: Dxonorus. DxoHomuka. Mupopmaruka / A.1O.
beictpos, 1.C. JIyonun, C.C. I'pyzneB, M.B. Annpees, [.0. Hpsira, @.B. Hlkypos,
10.B. KonocoB — PocroB-nHa-Zlony, 2016. — C. 42-47.

GISGeo — http://gisgeo.org/.

I'NC-Accormanuu — http://gisa.ru/.

GIS-Lab — http://gis-lab.info/.

[TopTan BHE3EMHBIX JAHHBIX —
http://cartsrv.mexlab.ru/geoportal/#body=mercury&proj=sc&l0c=%280.17578125%2C0
%29&z00m=2.

OSM — http://www.openstreetmap.org/.
beictpos, A.1O. ['eokBaHTYM TynkuT. Metoauueckuii
uHCTpyMeHTapuil HactaBHUKa / A.}O. beictpoB, — Mocksa, 2019. — 122 c., ISBN 978-

5-9909769-6-2.

35


http://www.openstreetmap.org/

