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ITosicHuTEILHAA 3aIMCKA

[Iporpamma «I'eomndpopmarimonnsie TexHonorun» 1 dyac B Henenmo, 34 gaca
B T'O/I.
CocraBneHa Ha OCHOBaHUH:
- 3akona Poccutickoit denepannu «O6 oo6pazoBanuu B Poccuiickoit deaeparium
oT 29.12.2012 roma Ne 273;
-Konuenmmn PO aBaHus IPEAMETHON o0nactu «Texnomorus»
B oOpa3oBarelibHbIX oOpranu3anusax Poccuiickoit ®enepamnuu, pearu3yronmx
OCHOBHBIE 00111€00pa30BaTEIbHbIE IPOrPAMMBI»;
- Pacmopsokenuss MunmctepcrBa mpocsemennss PO ot 01.03.2019 r Ne P-23
«MeTonnyeckue peKOMEHIalUU 110 CO3JJaHUI0 MECT JJIsl pealn3allii OCHOBHBIX U
JIOTIOJTHUTEIIbHBIX 0011e00pa3oBaTebHbBIX porpaMmm 1udpoBoro,
€CTECTBEHHOHAYYHOTO, TEXHMYECKOTO W TyMaHUTapHOro mnpoduieid B
0o0pa30BaTeNbHBIX OpraHU3alUsAX, PACIOJIOKEHHBIX B CEJIBCKOH MECTHOCTU H
MalbIX TOpOAaX, W JIUCTAHIMOHHBIX MPOTpaMM OOy4YEHHUS OMpPEeaeTIEHHBIX
KaTeropuii 00y4aromuxcsi, B TOM 4ucie Ha 0a3e CEeTeBOro B3auMOCHCTBUSY;
- IIpukaza MOH u MIT KK Ne361ot 05.02.2019r. «O BHeCEHMM M3MEHECHUH B
pUKa3 MHUHHCTEPCTBA OOpa3oBaHWs, HAYKW M MOJIOACKHON MOJUTUKH OT 28
okTsiOpst 2018 1. Ne3840 «o0 yTBepxkaeHHM KoMIuiekca Mep, Konmemmwu 1o
peanuzanuu Meponpusatus (QenepanbHOro mpoekra «CoBpeMEeHHasl MIKOJIa» TIOo
OOHOBJICHUIO MaTepUAIbHO TEXHUYECKOM 0a3bl it  (QOPMUPOBAHHS Y
00y4aroIuXcsi COBPEMEHHBIX TEXHOJIOTMUECKUX U TYMAHUTAPHBIX HaBBIKOBY.
PabGouass mporpamMmma Kypca paszpaboTaHa Ha OCHOBAaHMHM MPOrpamMM TEXHOMapkKa
«KBanTopuym» u cpopmMupoBaTh y OOYy4aIOUIMXCA YCTOMYMBYIO CBSI3b MEXKIY
UH(POPMAIIMOHHBIM M TEXHOJIOTUYECKUM HANpPAaBICHUSIMU HA OCHOBE pPEaJbHBIX
MPOCTPAHCTBEHHBIX JaHHBIX, TAKUX Kak a’podOoTOChEMKA, KOCMHUYECKasi ChEMKA,

BEKTOPHBIE KAapThl M Ap. DTO MO3BOJUT OOYYAIOUIUMCS MOJYyYUTh 3HAHUS IO



UCIIONIb30BAHUI0 TE€OMH(POPMAIIMOHHBIX HMHCTPYMEHTOB M MPOCTPAHCTBEHHBIX
JAHHBIX U1 TIOHUMAaHUS U U3YYEHUS OCHOB YCTPOKCTBA OKPYKAIOIIEr0 MHUpA U
OPUPOJHBIX sBICHUM. OOywarouecss CMOTYT peaJu30BbIBATh KOMaHIHbIE
IPOEKThl B c(epe MCCIeoBaHUS OKPYKAIOIIETO MHUpa, HAa4aTh HCIOJIb30BaTh B
NOBCEIHEBHON KM3HU HABUTallMOHHBIE CEPBHUCHI, KOCMHYECKHE CHHUMKH,
AJIEKTPOHHBIE KapThl, COOMpaTh JaHHbIE 00 OOBEKTax Ha MECTHOCTH, CO3JaBaTh
3D-00beKThl MECTHOCTHU (KaK OTJENbHBIE 3/1aHUA, TaK U IEJble TOPO/Ia) H MHOTOE

JIpyTOE.

Kaaccupukanusi nporpaMmbl: TEXHAYECKAS.

HaﬂpaBJIeHHOCTb 06p330BaTeJIl>HOI7[ nmporpaMmmanl. 06pa3OBaTCJ'IBHa$I
ImporpamMmma «FCOI/IH(l)OpMaI_II/IOHHBIG TCXHOJIOTHI) ABJICTCA

00111e00pa30BaTEIbHON MPOrPaMMOil o MpeaMeTHOU 001acTu « TeXHOIOoTHSM.
@OYHKINOHAJILHOE NPeIHA3HAYEHHe MPOrPaAMMBbI: IPOCKTHAS.
dopma opraHu3ainum: TPynmnoBas.

AKTYaJIbHOCTDH M OTJIMYUTEIbHbIE 0COOEHHOCTH MPOrPaAMMbI

HoBu3Ha mporpammbl 3aKiIrO4aeTcsi B CO3[JaHUM YHUKAJIbHOM 00pa3oBaTEIbHOM
cpenbl, GOpMHUPYIOIIEH MPOEKTHOE MBIIIEHUE 00YYaIOIIUXCS 32 CUET TPAHCIISILIMU
IPOEKTHOTO Coco0a NesATENbHOCTH B paMKaX PEIIeHUs KOHKPETHBIX MPOOIEMHBIX

CUTYaIUM.

AKTYyaJbHOCTBh IPOTpaMMbl 00YCIIOBJIEHA TEM, UTO paboTa HaJ| 3aJjlayaMu B paMKax
IPOEKTHOM JesTeNbHOCTH (POPMUPYET HOBBIM THUI OTHOLIEHHS B PaMKaX CHUCTEMBbI
«IpupoAa — OOIIECTBO — UEJIOBEK — TEXHOJOTUW», ONPEACISIOMUN
0053aTENbHOCTh ~ JKOJIOTUYECKOM HOPMHUPOBKH TMpPU  OpraHu3aluu  J1000H
JESTEIbHOCTH, YTO SIBISIETCS MEPBBIM IMIAaroM K (OPMHPOBAHUIO «IIOKOJIECHHUS

Pa3BUTHS, SABIISIONIETOCS TPEHIOM Pa3BUTHS COBPEMEHHOTO OOIIECTBA.

ITporpamMmMa mnpeanonaraer (opMupoBaHHE y OOy4arolUXCs MNPEACTaBICHUNH O
TEHACHIIUAX B Pa3BUTHM TeXHUYECKOU cdepbl. HOBBII TEXHO-TPOMBIILICHHBIH

YKiIaa HE MOXET OBITH IIOJIO)KEH B (bopMaT O6H_I€CTBa Pa3BUTHA TOJIBKO Ha



OCHOBAaHUM HOBU3HBI (PU3NYECKUX MPHUHIIUIIOB, HOBBIX TEXHUYECKUX PEIICHUN U
KJIACTEPHBIX CXEM B3aMMOJCHCTBUS HA MOCTUHIYCTPUAIBHOM 3Tare pa3BUTHUS
colpyMma, a uiesl pa3BUTHs OOIIECTBA HEMIPEJIOKHO BKIIIOUAET B CE0s TEHIACHIIMIO K
OOpETEeHHIO COHAMPABICHHOCTH AHTPOIMOTCHHBIX (DAaKTOPOB, 3aKOHOB Pa3BUTHS

ounocdepsl U KyIbTypHOTO Pa3BUTHA.

[Tenarornyeckas 1eiaecooOpa3HOCTh 3TOM MPOrPaMMBbl 3aKJIIOYAETCS B TOM, 4TO
OHa SIBJISIETCS LIEJIOCTHOW M HENPEPBHIBHOM B TEUEHHUE BCETO Ipolecca 00y4eHUs U
NO3BOJIIET OO0ydarolmeMycs Iiar 3a IIaroM packpblBaTb B ceOe TBOpUYECKUE
BO3MOXKHOCTM M CaMOpPEaJIM30BBIBATBCSI B COBPEMEHHOM Mupe. B mponecce
U3YYEHHs OKpYXKAIOIIEro Mupa oOydarmuecs Mody4ar JOHNOJHUTEIbHOE

oOpa3oBaHue B 00s1acTi HH(POPMATUKH, reorpaduu, MaTEMATUKHA U (PU3UKH.

OTIMYUTENTHFHON OCOOCHHOCTBIO JAHHOW MPOTPaMMBI OT YK€ CYIIECTBYIOIIUX
o0pa3oBaTeNbHBIX MPOTrpaMM SIBISETCS €€ HaNpaBJICHHOCTh Ha pa3BUTHE
oOy4Jaromuxcsi B MPOCKTHON JIEATEIbHOCTH COBpeMEHHbIMU MeTonukamu TPU3 u

SCRUM c nomol1pt0 COBPEMEHHBIX TEXHOJIOTHI 1 000py10BAHHUS.
Bo3pact obyuyarommuxcs: 12 — 16 ner.
Cpoxku peanu3anuu nporpamMmmsbi: 34 4acos.
HamnosHsiemocTs rpyni: 15 denosek.
Peskum 3ansaTnii: o 1 yacy B Heneno.
D®opMBbI 3aHATHHA:

- paboTa HaJ peleHHeM KeicoB;

- TaOOPaTOPHO-TIPAKTUIECKUE PAOOTHI;

- JIGKIUY;

- MacTep-KJIaccChl;

- 3aHATUS-COPEBHOBAHMUS;

- BKCKYpCHH;



- IIPOCKTHBLIC CCCCHMH.

MCTOHI)I, HCIIOJIbB3YEMbIC HA 3AHATHAX!

— npakTHiecKue (ynpaxHeHus, 3aa4H);

- clloBecHble  (paccka3, Oecema, HMHCTPYKTaX, UYTEHHE CIPABOYHOU
JUTEpaTyphl);

- HarJISIIHbIE (IEeMOHCTpAIUsl MyJIbTUMEIUMHBIX Mpe3eHTalui, pororpadun);
- poOIeMHBIE (METOIBI TPOOIEMHOTO U3II0KEHHS) — OOyYarOIIUMCS Ta&Tcs
9acTh TOTOBOTO 3HAHUS,

— ABPUCTUYECKHUE (YJACTUYHO-TIOMCKOBBIC) — OOYYaIOIMMCS MPEIOCTABIIACTCS
OoJbIIasi BO3MOKHOCTH BEIOOpA BApPHAHTOB;

- UCCIIEIOBATENIbCKUE — OOydYarouuMecss caMu OTKPBIBAIOT M HMCCIEAYIOT
3HAHMUS;

- WUTIOCTPATUBHO-00bSICHUTEIIbHBIE;

- pPENpPOAYKTHUBHBIE;

— KOHKPETHbIE M aOCTpaKTHbIC, CHUHTE3 W aHajliu3, CpaBHEHUE, 000O0IleHueE,
abcTparupoBanue, Kiaaccuukaius, cuUcTeMaTu3alusi, T. €. METOAbl Kak
MBICJIUTEIILHBIE OTIepaIiu;

— WHIYKTUBHEIC, ICTyKTUBHEIE.

1.1.1. enu u 3amaun peanu3alid OCHOBHOM 00pa30BaTENbHON MPOrpPaMMBbI

OCHOBHOT'O 00111eT0 00pa30oBaHus

Hean: BoBIEUEeHHE OOYYaAIOIIMXCA B MPOEKTHYIO JESITEIBHOCTh, pa3paboTKa

HAyYHO-UCCIICI0OBATEILCKUX U MHKCHEPHBIX MPOEKTOB.
3agaum:
obyuarouue:

. npuoOpeTeHne U YriIyOJeHWe 3HAaHUKW OCHOB TPOSKTHPOBAHUS U

YIPABJICHUS TPOEKTAMH,
. O3HAKOMJICHUE C METOJIaMU U TIpuémMamMu coopa u aHaym3a HHGOPMAIIHH;

. oOydyeHre TPOBEACHUIO HCCIEIOBAHUM, MPE3CHTAIUH M MEXIPEIMETHOM

HOBPIIIPIOHHOfI KOMMYHHUKAIIUH,



. oOyueHue paboTe Ha CHENUAIM3UPOBAHHOM OOOpPYAOBaHMU U B

MPOrPaMMHBIX Cpelax;

. 3HAKOMCTBO c XapA-KOMIETCHIUSIMU (reouH(popMaIMOHHBIMU),
MO3BOJISIONIMMU TPUMEHSTh TEOPETUUECKUE 3HAHUS Ha MIPAKTUKE B COOTBETCTBUU

C COBpCMCHHBIM YPOBHCM PA3BUTHUA TEXHOJIOTHI.

passusaroujue:

. (dbopMupOBaHUE UHTEPECA K OCHOBAM M300pETaTENbCKOMN NE€ATEIbHOCTH;

. pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEN U KPEaTUBHOTO MBIIIICHUS;

. npuoOpeTeHue ombiTa ucnojgb3oBanuss TPU3  npu  popmupoBanum

COOCTBEHHBIX MJIEW U PEIICHMI;

° (bOpMI/IpOBaHI/IC ITIOHUMaHU HpHMOﬁ n O6paTHOI>'I CBA3U IIPOCKTA U CPCAbI

€ro pcajm3anuu, 3aJIOKECHHUC OCHOB coIMaabHOM )41 9KOJIOTHYECKOM

OTBETCTBEHHOCTH,
. pPa3BUTHE TEOMPOCTPAHCTBEHHOTO MBIIILICHUS;
. pa3BuTHEe COPT-KOMIIETEHIIUNA, HEOOXOAUMBIX ISl YCIEIIHOW pabOThl BHE

3aBUCUMOCTH OT BBIOpaHHOM ITPOQheCChH.

80CNUMAMETIbHbIE!
. dbopMHpOBaHUE TPOCKTHOTO MUPOBO33PEHHS M TBOPUECKOTO MBIIILIICHUS;
. dbopMUpOBaHUE MHUPOBO33PECHHS MO KOMIUIEKCHON OIIEHKE OKPY>KAIOIIEro

Mupa, HaHpaBHCHHOI\/’I Ha €10 ITIO3UTHUBHOC U3MCHCHUC,

* BOCITUTAaHHE COOCTBEHHOMU IIO3UIIMK 110 OTHOIICHHUIO K ACATCIbHOCTH H

YMCHHC COIIOCTABJIATH €€ C APYTUMHA NO3UIHAMU B KOHCTPYKTUBHOM JTHAJIOTT,
* BOCIIMTAHHUC KYJIbTYPbI pa6OTBI B KOMaH/JC.

1.1.2. [IpuHOMOBI ¥ TOAXOBI K (POPMUPOBAHNIO 00pa30BATEILHOM MPOrpaMMBbl

OCHOBHOTO 00111eT0 00pa3oBaHUs



[Iporpamma peanuzyercs:

- B HEMPEPHIBHO-00pPa30BaTEILHON JCSITEIBHOCTH, COBMECTHOHM JESITEIBHOCTH,
OCYIIECTBIISIEMON B XOJI€ PEKUMHBIX MOMEHTOB, IJi¢ OOy4YaroluicsS OCBaMBacT,

3aKpeIUIAeT U anpoOUpyeT MOTYyYEHHbIE YMEHHUS,

- B CaMOCTOSITEJIbHOMN ACATCIIBHOCTHU 06yqa}0muxc;1, Irac 06yanOIHHfICH MOXKCT
BBI6paTB ACATCIIBHOCTD 110 MHTCPCCaM, BSaHMOHCﬁCTBOBaTB CO CBCPCTHHKAMH Ha

PABHOIPABHBIX MO3UIIUAX, PEIIATh MPOOJIEMHBIE CUTYallUU U Jp.;
- BO B3aUMOJCHCTBHUHU C CEMbIMU OCTECH.

[TIporpaMmma MOXKET KOPPEKTHUPOBATHCS B CBSI3U C U3MECHEHUSIMU
- HOPMATUBHO-TIPABOBOM 0a3bl JOIIKOJIHHOTO 00pa30BaHuUs;

- BUJIOBOM CTPYKTYPHI TPYIIIL;

- 00pa3oBaTeNBLHOTO 3aMpoca POAUTEICH.

[Toaxobl K GOpMHUPOBAHUIO POTPAMMBI:

- JIM4HOCTHO-OpUEHTHPOBaHHBIN. Opranuzaius o0pa3oBaTEIHLHOTO Mpolecca C
y4€TOM TIJIaBHOTO KpUTepusi 3(P(PEKTUBHOCTU 00YYAIOIIErocsi — €ro JIMYHOCTH.
MexaHu3M — CO3JaHuE YCIOBUM I PA3BUTHS JUYHOCTU HA OCHOBE U3YYECHUS

CIIOCOOHOCTEM 00yUaroIIerocs, €ero HHTEPECOB, CKIIOHHOCTEH.

- JesrenbHocTHBIA. OpraHu3anusi JEATEIBHOCTH B OOIIEM KOHTEKCTE

00pa3oBaTeNILHOTO TpoIiecca.

- lennoctHeiii. OpraHuzaius pa3BUTHUST W BOCHOUTAaHUA HAa  OCHOBE

o0IeueI0BeYeCKrX EHHOCTEH, a Tak)Ke dTUYSCKUX, HPABCTBEHHBIX U T. JI.

- KomneTeHTHOCTHBI. dopmupoBaHue FOTOBHOCTH oOy4Jaroumxcs

CaMOCTOATCIIBHO HeﬁCTBOBaTB B XOC PCHICHHA aKTYyaJIbHBIX 3a/1a4.

- CucTeMHBIH. MeTtoaoaorunyeckoe HarpaBJICHUC, B OCHOBC KOTOPOIO JICXKHUT
pacCMOTPCHUC 06yqa}0mer0csl KaKk »OCJIOCTHOI'O MHOXECCTBA JJICMCHTOB U3

OTHOILLIEHUM U PA3IUYHBIX CBSI3€U MEXIY HUMMU.



- lnanormueckumii. Opranu3anus mpoiecca ¢ y46ToM MPUHITUIA JUaNora, CyOheKT-

CYOBEKTHBIX OTHOIICHHI.

- IIpoGnemusiii. dopMupoBaHHE MPOTPaMMbl C TMO3UIUN KOMIUIEKCHOTO H
MOJAYJIBHOTO IIPEACTABICHUA €€ CTPYKTYypbl KaK CHCTEMbl IOANPOrpamMM IIO
o0Opa3oBaTeNbHBIM 00JACTSIM U JETCKUM BHJIaM JAESITEIbHOCTH, CIIOCOOCTBYIOIINM

LCJICBBIM OPUCHTHUPAM pPAa3BUTHUA.

-  Kynbsryponorunueckuit. Opranuzanus mnporecca ¢ y4€ToM MOTEHIHala

KyJIbTYPOCOOOPA3HOTO COJIEPIKAHMSI IOIIKOJIBHOTO 00pa30BaHUsl.

1.2.  Ilmanupyemble  pe3yibTaThl  OCBOCHUS  OOYYaIOIIUMHUCS  OCHOBHOM
o0pa3oBaTeIbLHON MPOTpaMMbl OCHOBHOTO 001Iero o0Opa3oBaHus (00s3aTEIBLHO

MIPOBEPUTH pa3OrEHUE IO JIMYHOCTHBIM, TIPEIMETHBIM U T. II.)
1.2.1. O01me noJI0KEeHUS

[Iporpamma maér oOydwaromuMcs BO3MOXKHOCTh TOTPY3UTHCS BO BCE
MHOTrooOpa3ue MPOCTPAHCTBEHHBIX (T€OMH(POPMAIIMOHHBIX) TEXHOJOTHUM.
[Iporpamma 3HAKOMUT OOYYAIOIINXCS ¢ T€OMH(GOPMAIIMOHHBIMU CUCTEMaMHU U C
Pa3IMYHBIMU BUJIAMH T'€0JIaHHBIX, MO3BOJISIET MOTYYUTh 0a30BbIE KOMIIETCHIIMU
no cOOpy MaHHBIX W OCBOUTH TEPBUYHBIC HABBIKMU Pa0OThl C JaHHBIMH.
[Tony4yeHHbIE KOMITETEHIIUU U 3HAHUS TIO3BOJISIT 00YYaIOIUMCS TPUMEHUTD HX
MOYTH B JIIOOOM HampaBJIE€HWU COBPEMEHHOro phIHKA. OCBOMB MpOTrpaMmy,
oOydJaromyecss CMOTYT BbIOpaTh HaumOoliee WHTEPECHYIO JUIsl  HHX
TEXHOJIOTUYECKYI0 HAIlPaBJIICHHOCTh, KOTOPOH OHU OyayT 00ydaTbCs B paMKax

yrayOnEHHOTO MOJTYJIS.

[IporpamMmma 3aTparuBaeT Takue TeMbl, Kak: «OCHOBBI pabOTHI ¢
IPOCTPAHCTBEHHBIMH JAHHBIMUY», « OpPUEHTHPOBAHUE HA MECTHOCTI», «OCHOBBI
dbotorpadpum», «CamocToATeNnbHBIH cOOp JaHHBIX», «3D-MonenupoBaHue
MECTHOCTH U 00BEKTOB MECTHOCTHY, «I'eonnpopmannonnsie cuctemsl (I'UC)y,

«Bmyaﬂmaunﬂ " IpCACTAaBJICHHUEC PE3YIbTATOB.



B  ocHoBe pa3paboTaHHOW  TPOTpaMMBbI  JIGKHT  MeTOIUYeCKHid
MHCTpYMEHTapuil (penepanbHoro tetoTopa beictpoBa AHTOHa FOpheBuua «CeTb

JNETCKUX TeXHOMapKoB “KBanToprym”. BBOIHBIN MOIYJIbY.

HporpaMMa OPHUCHTHPOBAHA Ha JOITOJIHUTCJIIBHOC O6p3.30BaHI/IC

oOyuJaromuxcs MKOJIBHOTO Bo3pacTa 7 Kiacca.
MaxkcruManbHOE KOJIMYECTBO OOYJAIOIIUXCS B TpyIie — 15 denoBexk.
1.2.2. CTpyKTypa IIaHUPYEMBIX PE3YJIHTATOB

[Imanupyemble pe3ynbTaTbl OMNUPAIOTCA HA BEAYIIUME IIEIEBBIE YCTAHOBKH,
OTPAXKAOIIME OCHOBHOM, CYIIHOCTHBIM BKJIAJ KaXJIOM U3y4yaeMOW IPOrpaMMbl B

Pa3BUTHE JIMYHOCTH, 00YYAIOIIUXCS, UX CITOCOOHOCTEH.
B cTpykType maHupyeMbIX pe3yJIbTaTOB BBIACISIOTCS CIEAYIOIINE TPYIIIbL:

1. JInuHOCTHBIE  pe3yJabTaThl  OCBOEHHA  OCHOBHOM  00pa3oBaTenbHOMN
IpOrpamMMbl  IIPEACTABICHBl B COOTBETCTBMM C TIPYIIION JMYHOCTHBIX

pe3yibTaTOB.

2. MeranpeameTHble pe3yJabTaThl OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOM
IpOrpaMMBbl MPEACTABIEHBl B COOTBETCTBHM C TOJATPYIIAMH YHHUBEPCATBHBIX

y4eOHBIX JEHCTBUIA.

3. IlpenmeTHpie  pe3ynabTaThl  OCBOEHHS  OCHOBHOM  0Opa3oBaTeIbHOMN
NPOrpaMMbl  TIPEICTABIICHBI B COOTBETCTBUM C TPYIIIAMH PE3YJIBTaTOB

y4eOHOTro TIpeaMeTa.
1.2.3. JIN4HOCTHBIE PE3YIBTATHI

Illpoepammuvie  mpebosaHus K  YpPOBHIO  BOCNUMAHHOCMU  (TUYHOCMHbLE

pe3yibmamol):

— chOpMHUPOBAHHOCTh BHYTPEHHEW MO3UMLKUU OOYyYaroUIerocs, 3MOLMOHAIBHO-
TIOJIOKHUTEIIPHOE OTHOIIEHHE OO0YYaroIIerocsl K IIKOJIe, OPUEHTAIUS Ha TIO3HAHUE

HOBOTO;



— OpHUCHTAlLMA HA o6pa3eu MOBCACHUA «XOPOLICTO YUYCHHUKA),

— ¢(OpMUPOBAHHOCTh CAMOOIICHKH, BKIII0YAasi OCO3HAHHWE CBOMX BO3MOXKHOCTEH B
YYEeHHH, CTIOCOOHOCTH aJ€KBATHO CYIWTh O NMPUYMHAX CBOETO yCIieXa/HeycIexa B
YYE€HHH; YMEHHUE BUIETh CBOU JOCTOMHCTBA U HEJIOCTATKU, YBaXaTh c€0sl U BEPUTH

B yCIIEX;
— c¢(hOpMHUPOBAHHOCTH MOTHBAIIMU K YU€OHOU JESITEIbHOCTH;

— 3HAaHME MOpPAIbHBIX HOPM U C(HOPMHUPOBAHHOCTH MOPAIBHO-ITHUYECKUX
CYXJECHHUH, CIOCOOHOCTh K PpEHIEHHIO MOpPAIbHBIX MpOOJEM Ha OCHOBE
KOOPJIMHALIUU PA3JIMYHBIX TOUEK 3PEHUS, CHOCOOHOCTh K OLIEHKE CBOMX MOCTYIKOB
U JICUCTBUH APYTHUX JIOAEH C TOUKU 3pEHHUS COOJIIOJCHMSI/HApyIEHUs MOPaIbHOU

HOPMBI.
IIpocpammuvie mpebosanus K ypoeHIo pa3eumusi.

— c(OpMUPOBAHHOCTH MPOCTPAHCTBEHHOTO MBIIUICHUS, YMEHUE BUAECTh 00BEM B

IUIOCKUX IMIPCAMCTAX;

— yMmeHue o0OpabaTbiBaTh M CHUCTEMATU3UPOBATH OONBIIOE KOJIMYECTBO

uH(popmanuu;

— C(l)OpMHpOBaHHOCTB KpCaTUuBHOI'O MBIIIVICHUS, IIOHUMAHHC IIPUHIUIIOB CO3AaHUA

HOBOT'O ITPOAYKTA;
— c¢(hOpMHUPOBAHHOCTH YCUIYNBOCTH, MHOT033/JAYHOCTH;

— C(l)OpMI/IpOBaHHOCTB CaMOCTOATCIBHOI'O IoaAxXoAa K BBIIMOJIHCHUIO PA3JIMYHBIX

3aja4, yMeHHE paboTaTh B KOMaH/€, YMEHHE NPABUIIBHO AEJIErHpOBaTh 3a1a4u.
1.2.4. MeTanpeaMeTHbIE pe3ybTaThl
I'eorpagus

BbINTyCKHUK HAYYUTCS:



. BbIOMpaTh MCTOYHUKH reorpaduueckoi mHpopmanuu (kaprorpadpudeckue,
CTaTUCTUYECKUE, TEKCTOBBIC, BUJICO- U (DOTOU300paKeHNUs, KOMIIbIOTEPHBIE 0a3bl

I[aHHBIX), AICKBATHBIC PCIHIACMBIM 3a1a4aM,

. OpUEHTUPOBAThCS B  HMCTOYHUKAaX  reorpaduyeckoil  uHbOpMaIu
(kapTorpadmvecKkue, CTaTUCTUYECKHE, TEKCTOBBIE, BHIICO- U (HOTOM300paKeHUS,
KOMITbIOTEpHbIE  0a3bl JaHHBIX): HAXOAUTh W M3BIEKATh HEOOXOAUMYIO
uH(pOpMAIUIO; ONpEeNeNsiTh U CpPaBHUBATh KAauyeCTBEHHbIE M KOJIUYECTBEHHBIE
MOKa3aTely, XapakTepu3yrolre reorpagpuyeckue 0ObEKThI, TPOIIECCHI U SIBICHUS,
WX TIO0JIO)KEHHE B MPOCTPAHCTBE O TeorparuueckuM KapTaM pa3HOTO COJIeP KaHUs
U JPYTUM HUCTOYHUKAM; BBISIBISITH HEIOCTAIONIYIO, B3aMMOJOIMOIHSIONIYIO W/UIN
MIPOTUBOPEUYHBYIO TeorpapuiecKyro nH(PpOpMaInio, MPEACTABICHHYIO B OJTHOM WIIH

HECKOJIbKUX MCTOYHHKAX,

. MPEACTaBIATh B Pa3IMYHBIX (opMax (B BUAEC KapThl, TabIuIbl, rpaduka,
reorpaduueckoro onucanus) reorpapuyeckyro nHGOpMaIno, HEOOXOTUMYIO ISt

pelieHrs y4eOHbIX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4.
BrIMyCKHUK MOJYYUT BO3MOKHOCTh HAYUUThCS:
. MOJIETUPOBATh reorpaduueckue 0ObEKTHI U SBIICHHUS;

. NPUBOAUTHh TMPUMEPHI MPAKTUYECKOTO MCIOJb30BaHUS TeorpapuIecKux

3HAHUU B Pa3JIMYHBIX 00JIACTAX JEATEIBHOCTH.

MaremaTuka

CratucTrka ¥ TEOpHs BEPOSITHOCTEN

BbIIyCKHUK Hay4dHTCS:

. IPEJCTaBIATh JaHHbIE B BUJE TaOJHIL, JUarpam;

. YUTaTh UH()OPMALINIO, TPEJICTABICHHYIO B BUJIE TaOIHIIbI, TUATPAMMBI.

B HOBCC,Z[HCBHOﬁ JKU3HU U IIPpU U3YUYCHUHN JPYTUX NPEAMETOB BEIITYCKHHUK CMOKCT!:
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. U3BJIEKAaTh, HWHTEPIPETHPOBaTH M  MpeoOpa3oBbIBaTh HMH(OpMAIHIO,
NPEACTABICHHYI0O B Ta0iMIaXx M Ha JUarpaMMax, OTPaKarollyl0 CBOWCTBA M

XapaKTePUCTHKHU PEaTbHBIX MMPOLIECCOB U SABJICHUH.
Harasignas reomerpus

['eomeTpuueckue Gurypol

BbINyCKHUK HAYIHUTCS:

. ONEepUpOBaThH Ha 0Aa30BOM YpOBHE MHOHATHUAMU: (PUIypa, TOUKA, OTPE3OK,
npsiMasi, JIyd, JIOMaHasi, yroJi, MHOTOYTOJIbHHUK, TPEYTOJIbHHUK U YE€ThIPEXYTOIbHUK,
OpSIMOYTOJIBHUK M KBapaT, OKPYXHOCTb M KpPYyr, MPsIMOYTOJIbHBIN
napayenenunen, kyo0, map. M3o0paxaTe uzydaemble (UIYpbl OT PYKH H C

ITOMOIIBIO JINHEWKN U HUAPKYJISL.
B noBceqHEBHOM KU3HU U NIPU U3YYEHHUH IPYTUX MPEIMETOB BBIITYCKHUK CMOKET:

. peliaTh MNpakTUYECKUE 3aJaud C MNPUMEHEHUEM IMPOCTEUIMX CBOMNCTB
buryp.
N3MepeHus 1 BEIYUCICHUS

BpinyCKHUK Hay4uuTCS:

® BBIIIOJIHATE HM3MCPCHUC MJIMH, paCCTOHHHﬁ, BCJIMYMH YIJIOB C IIOMOIIBIO

MHCTPYMEHTOB Il U3MEPECHUH JIJIUH U YIJIOB.
duszuka
BrITyCKHUK Hay4YuTCS:

. coOJTI01aTh TIpaBuiIa 6€30MacHOCTH U OXPaHbI TPYJa MPH padoTe C y4eOHBIM

1 J1abOpPaTOPHBIM 000PYI0BAHHEM;

° IIOHUMATb IIPUHIHUIIBI HCﬁCTBHH MallliH, HpI/I60p0B H TEXHHYCCKHUX

YCTPOMCTB, YCIOBUS UX 0€30MaCHOTO MCIIOIh30BaHMS B TIOBCETHEBHOM KU3HU;
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. UCIIONIb30BaTh MpPH BBIMNOJHEHUHM YYEOHBIX 3a7ad Hay4HO-TIOMYJISAPHYIO
JUTEepaTypy O (U3MYECKUX SIBICHUAX, CIPABOYHBIC MaTEpHalbl, PECYPCHI

WHTEPHETA.
HNudpopmaruka
BrIIyCKHUK Hay4dnTCS:

° pa3indaTb BUAbI I/IH(i)OpMaHI/II/I 1mo criocobam eé BOCIIPpUATHA YCIIOBCKOM H

10 cnocobam eé MMPCACTABJICHUS HAa MATCPUAJIbHBIX HOCUTCIIAX

. OPUBOAUTH  NPUMEPHl  HMH(YOPMALMOHHBIX  MIPOLECCOB  (MPOLECCOB,
CBSI3AHHBIX C XpaHEHUEM, MpeoOpa3oBaHHMEM M Nepeladyeil JaHHBIX) B YKUBOU

IMpupoaAc U TCXHUKEC,

. kinaccupunupoBar cpeactea MKT B COOTBETCTBUM € KPyrom

BBIITOJIHACMBIX 3a4a4.

MaremaTn4yeckre OCHOBbI HH(POPMATUKH
BBINMyCKHUK NOJIYYUT BO3MOKHOCT:

. MMO3HAKOMHUTBLCS C IpUMEpamMu MaTeMaTHYECKUX MoJieJIeH u
MCIMOJIb30BaHMEM KOMIIBIOTEPOB NMPU KX AHAIU3E; MOHSTh CXOJCTBA U PA3TUUUA
MEXIy MaTEeMaTUYECKOH MOJEIbI0 OOBEKTa W €r0 HATYPHOU MOJENBI0, MEXIY

MaTEeMaTUYECKON MOJIENIbIO OOBEKTA/SBICHHS U CIIOBECHBIM OIKUCAHUEM.
Hcnonp30BaHne MPOrpaMMHBIX CHCTEM U CEPBUCOB

BbIIyCKHUK Hay4dnTCS:

. KJIACCU(PUIIMPOBATH (pailyibl 10 TUITY U UHBIM MapaMeTpaM;

° BBINIOJIHATE OCHOBHBIC OII€paliiud C q)aﬁHaMH (COB,Z[aBaTB, COXPAHATD,

penaKTUPOBAaTh, yaJsATh, ApXUBHUPOBATH, «PACIIAKOBBIBATEY apXUBHBIE (Paillibl).
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BellTyCKHUK oOBiazneer (Kak pe3yiabTaT NPUMEHEHUs MPOTPAMMHBIX CHCTEM U

WHTEPHET-CEPBHUCOB B IAHHOM Kypce U BO BCEM 00pa30BaTEILHOM MPOIIECCE):

. HaBbIKAaMU pabOThl C KOMIBIOTEPOM; 3HAHUSIMHU, YMEHUSIMHU M HaBbIKaAMH,
JOCTaTOYHBIMM JJIi pabOThl C pa3IMYHBIMM BUIAMH IPOrPAMMHBIX CHUCTEM U
UHTEpHET-CEpBUCOB  ((halijloBblE  MEHEKEpPhl,  TEKCTOBBIE  PEAAKTOPHI,
3JIEKTPOHHBIE TAOJUIBl, Opay3ephl, IOMCKOBBIE CUCTEMBI, CIOBApH, NEKTPOHHbBIE
SHIMKJIONEANH); YMEHHUEM ONHUCHIBaTh pabOTy 3TUX CUCTEM U CEPBUCOB C

HCIIOJIb30BAHHUECM COOTBGTCTBYI'OIHCﬁ TCPMHUHOJIOTHH,

® Pa3JIMIHbIMU Cl)OpMaMI/I IMPCACTABJIICHUS JaHHBIX (Ta6J'II/II_[BI, anarpamMMal,

rpauKy U T. 1.);

° ITIO3HAaKOMMUTCA C IIpOorpaMMHbBIMHU CpcaCTBaMu JJIA pa6OTI>I C

AyJIUOBHU3YyaJIbHBIMU JaHHBIMHU U COOTBCTCTBYIOIINM MOHSITHUHUHBIM allrapaToM.

BBIMYyCKHUK TIOJIydUT BO3MOXXHOCTH (B JAHHOM Kypce HM UHON ydeOHOMU

JEeSITEILHOCTH):

® IIPAKTUKOBATBCA B  HCIIOJIB30BAHHMHM OCHOBHBLIX BHIAOB IIPHUKIAJHOIO

nporpaMMHOro obecrnedeHus: (peAakTOpbl TEKCTOB, JJIEKTPOHHbBIC TaOIUIBI,

Opay3epsl U J1p.);

® ITIO3HAKOMMTBCA C IIpuMecpamMu HCIIOJIBb30BaHUA MaTeMaTH4ICCKOIO

MOJCIHUPOBAHNA B COBPEMCHHOM MHPC,

. MO3HAKOMUTHCSI C MOCTAHOBKOW BOMPOCAa O TOM, HACKOJBKO JOCTOBEpHA
noJiyuyeHHasi uHpopmalus, moJAKperieHa i OHa JoKa3aTelbCTBaMU MOIJIMHHOCTU
(mpumep: Hamu4yue HJIEKTPOHHOM TMOAMMCH); TMO3HAKOMHUTBCS C BO3MOXXHBIMHU
MOAXO0JaMU K OIIEHKE JIOCTOBEPHOCTH MH(OpMaIu (pUMeEpP: CpaBHEHUE JTaHHBIX

U3 pa3HbIX HCTOYHUKOB);
. MO3HAKOMUTHCS ¢ mpuMepamu ucnoiibzoBanusi UKT B coBpeMeHHOM Mupe;
. MOJIYYUTh TPEJACTABICHUS O POOOTU3UPOBAHHBIX YCTPOMCTBAX M UX

HCIIOJIBb30BaHUM Ha IIPOU3BOJACTBC U B HAYUHBIX UCCICIOBAHUSAX.
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TexHosorus

Pe3ynpTaThl, 3asBiIEHHbIE 00pa3oBaTENbHON mporpamMmon «TexHoJorus» 1o

OoxaM COOCPKaHUA

@opMHUPOBaHUE TEXHOJOTHUUECKOM KYJIBTYPhl U IPOEKTHO-TEXHOJOTUYECKOIO

MBIIIUICHUSI 00YUYaIOIINXCS
BrilmyCKHUK Hay4uTCS:

° CICO0BAaTb TCXHOJIOTHMHM, B TOM HYHCIC B IIPpOOCCCC H3TOTOBJIICHUA

CY6T>€KTI/IBHO HOBOI'O IIPOAYKTA,

® OICHHUBATb YCJIIOBHA IIPUMCHHMOCTH TCXHOJIOTHUH, B TOM YHCJIC C HOSI/IHI/Iﬁ

AKOJIOTUYECKOM 3alIUIIEHHOCTH,

. MPOTHO3UPOBATh MO W3BECTHOM TEXHOJOTHUU BBIXOAbI (XapaKTEPUCTUKU
NpOJAyKTa) B 3aBUCHMOCTH OT U3MEHEHHsS BXOJOB/TIApaMETPOB/PECYPCOB,
MPOBEPATH MPOTHO3bI OMBITHO-IKCIIEPUMEHTAJIBHBIM MYTEM, B TOM YHCIIC

CaMOCTOATCIIBHO INITAHUPYA TAKOI'0 poJia SKCIICPUMCHTEI,

. B 3aBUCHMOCTM OT CHUTYyallMM ONTHUMH3UPOBAaTh 0a30Bble TEXHOJIOTUU
(3aTpaTHOCTh — Ka4yeCTBO), MPOBOAUTH aHAJIU3 aJbTEPHATUBHBIX PECYPCOB,
COEUHATh B €IUHBIN MJIaH HECKOJBKO TEXHOJIOTUH 0€3 MX BUJIOM3MEHEHMS IS

MOJYYEHUs]  CJIOKHOCOCTAaBHOTO  MATEPUAIIBHOTO WM  HMH(POPMAIMOHHOTO

MPOJYKTa;
. IIPOBOJUTH OLIEHKY Y UCIIBITAHHUE MOJYYEHHOTO MPOAYKTa;
. IPOBOAUTH aHAJIN3 MOTPEOHOCTEH B TEX MM WHBIX MaTepUaIbHBIX WU

UH(OPMAITMOHHBIX MPOAYKTaX;

® OIMMCBIBATb TCXHOJOIMYCCKOC PCIICHUC C IIOMOIIBIO TCKCTA, PHUCYHKOB,

rpapuIeCcKOTO N300paAKEHNUS;

* AHAJIM3UPOBATH BO3MOJKHBIC TCXHOJIOTMYCCKHUEC PCHICHUSA, OIPCACIIATH HX

JOCTOMHCTBA U HCAOCTATKH B KOHTECKCTC SaﬂaHHOﬁ CUTYyalnu,
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. IPOBOANUTH U aHATU3UPOBATH Pa3pabOTKy W/WIM pealu3aliio MPUKIaIHbIX

IIPOCKTOB, ITPCAIIOJIAratOIux:

. OMpENICJICHNE XApAKTEPUCTUK U Pa3pabOTKy MAaTepUAIBHOTO MPOAYKTa,
BKJIIOYAsl €ro MOJICIMpOBaHNEe B HHPOPMALMOHHOW cpene (KOHCTPYKTOpPE),

BCTpanBAHUC CO3JaHHOI'O I/IH(bOpMaHHOHHOFO IMPpOAYKTA B 3a1aHHYIO O6OJ'IO‘IKy,

® HU3TOTOBJICHUC I/IH(l)OpMaHI/IOHHOFO IIpoaAyKTa IO 3aJlaHHOMY aJI'OPHUTMY B

3aJJaHHOM 000JI0YKE;

° IIPpOBOJAUTH )51 AHAJIM3UPOBATH pa3pa60TI<y /M pean3anuro

TCXHOJIOTMYCCKHUX IIPOCKTOB, IIPCAIIOJIATralOIINUX

— ONTUMM3ALUIO 3aJJaHHOTO criocoba (TEXHOJIOTHM) MOJTy4YECHUS
TpeOyIOIIEerocsi MaTepuagbHOTO NPOAYyKTa (MOCIE €ro NpPUMEHEHHS B

COOCTBEHHOM MPAKTHUKE),

— pa3paboTky (KOMOWHWpOBaHUE, U3MEHEHHE TMapaMeTpoB W TpeOOBaHUU K
pecypcaM) TEXHOJOTHHU TOJYyYEHUS MaTepHabHOTO W HH(POPMAIIMOHHOTO

MPOJYKTa C 3aJJaHHBIMH CBONCTBAMU;

. MPOBOJUTh U AHAIM3UPOBATh Pa3pabOTKy W/WIM peau3aliio MPOEKTOB,

MIPEANOJIararoInX:

— MJIaHupoBaHue (pa3paboTKy) MaTepUaTbHOTO MPOAYKTAa B COOTBETCTBUM C
3amayeii  COOCTBEHHOUM JesATENbHOCTH (BKJIIOYAs MOJCTUPOBAHHE U

pa3paboTKy TOKYMEHTAIUN),

— IUIaHUpoBaHWE  (pa3pabdOTKy) MaTepuajJbHOTO TMPOAYKTa Ha OCHOBE
CaMOCTOSITCIBbHO MPOBEAEHHBIX HUCCIIeI0OBaHUH NOTPEOUTEIIHCKUX

UHTEPECOB.
BBINYCKHHK MOIYYUT BO3MOYXKHOCTD HAYYUThCS:

. BBISIBIISATD u bopMyIpPOBATH npooiemy, TpeOYIOIIyIO

TCXHOJOTHYCCKOI'O PCIICHUA
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. MOIU(DHUIMPOBATh HWMEIONIUECS TPOAYKTHI B  COOTBETCTBHH C
CUTYaIlNe/3aKka30M/TIOTPEOHOCTRIO/3a]auei IeITEIbHOCTH U B COOTBETCTBUH C UX

XapakTepUCTUKaMH pa3padaThiBaTh TEXHOJIOTHIO HA OCHOBE 0A30BOM TEXHOJIOTUU;

° TCXHOJOTIU3HUPOBATH CBOM OIIBIT, MnpcacTaBIAATh Ha OCHOBC
PETPOCICKTUBHOI'O aHaJIn3a U yHI/I(I)I/IKaI_II/II/I ACATCIIBHOCTH OIIMCAHUEC B BHJC

WHCTPYKIUU WIH TEXHOJIOTHYECKOU KapThl.
1.2.5. IlpenmeTHBIE pE3yIbTATHI

IIpoepammusie mpeboganus K 3HaAHUAM (pe3yIbmamvl MeopemuyecKou

Nn0020MOBKU):

. npaBuia Oe30MacHOM paboTbl C  3JIEKTPOHHO-BBIYUCIUTEIBHBIMU

MalllMHaAMHW U CPCACTBAMU IJIA c6opa IMPOCTPAHCTBCHHBIX JTaHHBIX;

. OCHOBHBIC BHIbI IPOCTPAHCTBEHHBIX JIAHHBIX;
. COCTaBHBIC YACTH COBPEMECHHBIX T€ONH(OPMAITMOHHBIX CEPBHCOB;
. npodecCHOHAIBHOE TMpOrpaMMHOE obecrieueHue sl oOpabOTKH

IIPOCTPAHCTBEHHBIX IAHHBIX;
. OCHOBBI U IIPUHIHUIIBI a3POCHEMKH;

® OCHOBbI W  IPHUHIHUIIBLI pa6 OTBI TJIOOATBHBIX HaB HUTalTMOHHBIX

cnyTHUKOBBIX cuctem (I'HCC);

® MNpCACTABJICHUC W BH3yaJIM3alUsl TPOCTPAHCTBCHHBLIX MOAHHBIX JIJISA

HEeNpo(eCCUOHANIBHBIX MOJIb30BaTENEH;

. npuHUUIbl 3D-MoaennpoBaHus;
. YCTPONCTBO COBPEMEHHBIX KapTOTrpapuIECKUX CEPBHCOB;
. MPEACTABICHUE W BU3yalu3alus NPOCTPAHCTBEHHBIX JAHHBIX IS

HEMpOo(EeCCUOHATIBHBIX MOIh30BaTEIICH;

. nemupprUpoBaHre KOCMUUYECKUX N300pasKeHHI;
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. OCHOBBI KapTorpaguu.

IIpocpammuvie mpeboganus K YMeHUAM U HABbIKAM  (pe3yibmambl

NPAKMUYECKoU NOO20MOBKU):

. CaMOCTOSITEJIBHO pEIIaTh IIOCTABJICHHYIO 3aJady, aHaJIu3upys U

noa0rpasi MaTepPHAITbl M CPEICTBA JUTsI €€ PEIICHMS;

° Co3aaBaTb M PACCUUTHIBATDH MOJIETHBIM ILIaH JJIs1 OECIUIIOTHOTO

JICTATCJIbHOT'O aIllrapara,

. o0pabaThiBaTh a’pOCHhEMKY M TOJIYy4YaTh TOUYHBIE OPTO(OTOIIAHBI U

ABTOMATU3UPOBAHHLIC TpéXMepHBIC MOACIIN MCCTHOCTH,

. MoaeaupoBaTh 3D-00bEKTHI;

. 3aIMIIATh COOCTBEHHBIE TPOCKTHI;

. BBITIOTHATH OLIU(PPOBKY;

. BBITIOJTHSTH MPOCTPAHCTBEHHBIN aHAJIN3;

. CO3/1aBaTh KapThI;

. co3JlaBaTh MpocTeiime reorpauyeckue KapThl  Pa3IUYHOTO
COJICpKaHMUS;

. MOJIEIUPOBATh Teorpaduueckrue OOBEKTHI U SIBJICHHUS;

. MPUBOIUTH IpUMeEpHbI MPaKTHYECKOTO UCIIOJIb30BaHUS

reorpauyecKux 3HaHUN B Pa3IUYHBIX 00JACTIX NEATEIbHOCTH.

1.3. Cucrema OLIEHKM JOCTHKEHHS IUIAHHUPYEMBIX pE3YyJbTaTOB OCBOECHHS

OCHOBHO# 00pa3oBaTeILHOM IIPOrpaMMBbl OCHOBHOT'O OOIIIET0 00pa30BaHMS
Buibr koHTpOJIA:
- POMEKYTOYHBIM KOHTPOJIb, IPOBOAUMBIN BO BPEMs 3aHATUM;

- WUTOTOBBIH KOHTPOJIb, MPOBOJWMMBIA TIOCJE 3aBEPIICHHUS BCEeW y4ueOHOI

POTrPaMMBI.
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DopMbI MPOBEPKU PE3YIIHTATOB:

- Ha6JIIO,ZIeHI/I€ 3a O6y‘IaI-OHlI/IMI/ICH B IIpOLECCCC pa6OTBI;

- UTPBL;

- THANBUAYAJIbHBIC 1 KOJIJICKTUBHBIC TBOPYCCKHUC pa6OTLI;

- Oecenpl ¢ 00YYAIOIMMMUCS U UX POJIUTEIISIMHU.

q)OpMI)I IMOABCACHUA N TOT'OB:

- BBIIIOJIHCHHUC IIPAKTHYCCKHUX pa60T;

- T€CTHI;

- AHKCThI,

- 3allliuTa IIPOCKTaA.

Hrorosas aTTcCTanusa O6y"IaIOHII/IXC5I IMIPOBOJAUTCA IO PE3YyJIbTaTaM IIOAT'OTOBKH U

3alIUTEI ITIPOCKTA.

I[J'Iﬂ OLCHUBAaHNA JOCATCIBHOCTH O6yLIaIO]_HI/IXCﬂ HCIIOJIB3YIOTCA HHCTPYMCHTEI

CaMO- U B3aNMOOLICHKH.

2.2. llpumepHble TporpamMmbl y4eOHbIX mpeameToB, KypcoB (YTII, rame kax

npuMep nponucano «Kedic 1 — 10 yacoBy», nmociie KpaTkoe onucaHue, YTo ATO 3a

KeiiC, OMrcaHue Mo4acoBOE BEHIHOCUM YK€ B CaM KEHC).

IpumepHoe yueOHO-TeMaTHUYeCKOe MJIAHUPOBAHHE:

No | Paznen nmporpammel yueOHOTO Kypca KonmuecTs
/1 0 YacoB
1 |3makomctBo. Texumka Oe3omacHOoCTH. BBoaHOe 3amsrtue | 2

(«Mensist Mup»).
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Beenenue B reoundopmannonnsie TexHonoruu. Keiic 1:
«CoBpemeHnHbIe KapThl, 1M Kak onucars 3emurro?».
Kelic 3HakoMuT oOOyyarommxcsd ¢ Pa3sHOBUJHOCTAMU
naHHbIX. Pemias 3amady kelica, oOywarouigecs: MpPOXOAST
CIIEYIOIIME TEMATUKHU: KapThl 1 OCHOBBI UX (DOPMHUPOBAHUS;
W3YYEHHUE YCIOBHBIX 3HAKOB U MPUHLIHIIOB UX OTOOpaKEHUs
Ha KapTe; CHCTEMbl KOOPJAMHAT M MPOEKIHH KapT, HX
OCHOBHBIE€ XapaKTEPUCTUKH W BO3MOXXHOCTU IPHUMEHEHMUS;
Macmrad W Jp.  BCIIOMOTAaTENbHBIE  MHCTPYMEHTHI
(GbopMUpPOBaHUS KAPTHIL.

dororpaduu ¥ naHOPaMBbI.

Pa3nen, mocBAIEHHBIH HWCTOPUM W MPHUHIMIIAM CO3JIaHUS
¢ororpapuu. OOyuarouiyecs: MO3HAKOMSATCS C TEXHUKOM
co3nanust (ororpaduu, MO3HAKOMSTCS C BO3MO>KHOCTSIMH
npuMeHeHus: ¢otorpapum Kak CpeICcTBa CO3JaHUSl 4YEro-
1m00.

OcHoBbl  aspodoTochémMku. [IprmeHeHne OeCTMIOTHBIX
aBUAIIMOHHBIX cucTeM B aspodoTtochbémie. Keiic 3.1: «/lns
4ero Ha caMoOM JieJie HYKeH OeCTMJIOTHBINA JIeTaTeIbHBIN
anmnapar?».

OObEMHBIN  KeiC, KOTOPHIH TO3BOJIUT OOyYarouuMmcs
OCBOWTH HOJIHYIO TEXHOJIOTHYECKYIO LEINOYKY,
UCIOJIb3yEMYI0 KOMMEPUYECKUMHU KOMITAHUSIMU. Y CTPOMCTBO
u npuHuunel ¢pyHkuronuposanust BITJIA, ocHoBEI (hoTo- U
BUJICOCHEMKHA U TPUHIIMIOB Tepesadyu uH(opMamum ¢
BILJIA, o6pabotka nannabix ¢ BITJIA.

10

Keiic 3.2: «I3mMeHeHne cpenbl BOKPYT HIKOIbD).
[Tpomomkenue kerica 3.1. OOyuwaroruecsi, uMesst B CBOEM
pacnopsKEHWH — JJIEKTpOHHYH0 — 3D-Mozens  HIKOJIBI,
IPOJOJKAIOT BHOCHUTHh HW3MEHEHUS B NPOAYKT C LEJBIO
OsaroycTtpoiictBa paiona. OOygarommuecss MNPOAOJIKAIOT
COBEpULIEHCTBOBATh CBOW  HaBBIK  3D-mozaennpoBaHus,
3aBepiias MpPOoeKT.

HO,Z[FOTOBK& 3alIUThI ITIPOCKTA.

3anuTa NpoeKTOB.
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8 | 3axmounrtensHoe 3ansaTue. [logBeaeHre nToroB paboThI. 1

2.2.1. O01mume noJI0XeHUs

[Tporpamma «I'eonH(pOpMaLIMOHHBIE TEXHOJIOTUNY, SBISAACH HEOOXOIUMBIM
KOMIIOHEHTOM o0011ero oOpa3oBaHUsl BceX OOy4arolIUXCs, MPEJOCTaBIsET UM
BO3MO>KHOCTb IIPUMEHSTh Ha MIPAKTHKE 3HAHUsI OCHOB HaykK. [Iporpamma siBisiercs
(aKTHYECKU €AMHCTBEHHBIM IIKOJIbHBIM YYEOHBIM KypPCOM, OTPAXAIOIIUM B CBOEM
COJEpKaHUU 00IlIKe MPUHIUIBI IPEoOpa3yIouIeil NesATEeNbHOCTH YEIOBEKa U BCE
aCIleKThl ~ MaTEpUaNbHOM  KynbTypbl. Kypc HampaBieH Ha  OBIaJcHUE
0Oy4YaroMMHCS HaBBIKAMH KOHKPETHOMN MpeAMETHO-TIpeoOpasyromen
JEATEIbHOCTH, CO3/IaHME HOBBIX LIEHHOCTEH, YTO, HECOMHEHHO, COOTBETCTBYET
NOTPEOHOCTSIM pa3BUTUA oOmecTBa. B pamkax «TexHOIOrMHW» MPOUCXOIUT
3HaKOMCTBO C MHUpPOM Ipodeccuil U OpHeHTauus oO0ydaromuxcs Ha paboTy B
pasnu4HbIX cepax oOIECTBEHHOTO MPOU3BOJCTBA. TeM cambiM OOecreuynBaeTcs
IIPEEMCTBEHHOCTh TepexoAa O0ydarIMuxcs OT oOmEero K mnpodeccuoHaIbHOMY

00pa3oBaHUIO U TPYJIOBOH JAEATEIBHOCTH.

[Tporpamma mnpeamera «TexHonorusi» obecrneuuBaeT (HOPMUPOBAHHUE Y
OOyJarommxcs TEXHOJOTHYECKOTo  MbIIuieHus. (CxemMa  TEeXHOJIOTUYECKOTO
MBITIUICHUS (TOTPEOHOCTh — IIEIb — CIOCO0 — pPe3yNbTaT) MO3BOISET Hauboee
OpPraHWYHO pellaTh 3aJla4ll YCTAHOBJICHUS CBA3€H Mexay oOpa3oBaTelbHBIM U
KU3HEHHBIM TIPOCTPAHCTBOM, 00pa30BaTENbHBIMH pe3yJbTaTaMH, MOTyYEeHHBIMU
OpU HW3YYEHMM pAa3IMYHBIX NPEIMETHBIX 00sacTeil, a Takke COOCTBEHHBIMHU
00pa30BaTEeNbHBIMUA pe3yJbTaTaMu (3HAHUSMHU, YMEHHSIMH, YHHUBEPCAIbHBIMU
y4eOHBIMU ACUCTBUSMH U T. J.) U JKU3HEHHBIMU 3amadamu. Kpome Toro, cxema
TEXHOJOTMUECKOr0 MBIIUICHUS MMO3BOJISIET BBOAUTH B 00pa30BaTEIbHBIN MPOIIECC
CUTyallud, JAIOIIMe OIBIT MPUHATUS NPArMaTUYHBIX pPEIICHUH Ha OCHOBE
COOCTBEHHBIX 00pa30BaTENbHBIX PE3yIbTaTOB, HAUMHAS OT PEUICHHUS OBITOBBIX
BOIPOCOB U 3aKaHYMBAs PELUICHUEM O HAINPABJICHUSIX MPOJOJDKEHHUS 00pa30BaHus,

INOCTPOCHUEM KapbCPHBIX M KU3HCHHLIX IIJIaHOB. Takum 06p330M, ImporpamMma
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«l'eonndpopmarnkay TMO3BOJsAET CHOPMHUPOBATH y  OOYYAIOIMIUXCS  PECypc
MPAKTUYECKUX YMEHHH M OIbITa, HEOOXOMUMBIX [JIsi pa3yMHOW OpraHU3aIuu
COOCTBEHHOW JKW3HU; CO3Ma€T YCIOBHS IS pPa3BUTHSA WHHUIIMATUBHOCTH,

I/I306pCTaT€J'II>HOCTI/I, T'MOKOCTH MBIIIJICHUS.

Y4eOHO-BOCITUTATENbHBIM TpolLlecC HampaBlieH Ha (opMmupoBaHHE U
pPa3BUTHE PA3IMYHBIX CTOPOH OOYYaIOIIMXCS, CBSA3aHHBIX C pealM3alMell Kak uX
COOCTBEHHBIX HHTEPECOB, TaK M HHTEPECOB OKpyXkaromiero mupa. I[lpu stom
THOKOCTh TMPOTPAMMBI  TO3BOJIIET BOBJICYHh OOYYAIOMUXCS C Pa3TUIHBIMA
CIIOCOOHOCTSIMU. boNbIIOM 00bEM MPOEKTHBIX PA0OOT MO3BOJISIET YIECTh HHTEPECHI
U OCOOCHHOCTH JIMYHOCTH KaXJOro OOydaromierocsi. 3aHSATHS OCHOBaHbI Ha
JUYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJOTHAX OOYUYeHMs, a TakKe CHCTEeMHO-

ACATCIBHOCTHOM MCTOAC O6y‘—IeHI/IH.

JlaHHass mnporpamma IpearoyiaracT BapUaTUBHBIA IIOAXOJ, TaK Kak B
3aBUCUMOCTH OT OOYYaroUIerocs Mo3BOJIAET YBEJIWYUTh WM YMEHBIIUTH OOBEM
TOM WIM MHOM TEMBI, B TOM YHCJIE U CIIOKHOCTb, a TAKXKE MOPANOK IPOBEACHUS

3aHITUN.

2.2.2. OcHOBHOE cojiepKaHue Y4eOHBIX ITPEAMETOB Ha YPOBHE OCHOBHOTO OOIIETO

oOpa3zoBaHUs

Ha mnpoTspkeHnn Kypca mporpaMMbl  0OydaroIIMecs MO3HAKOMSTCS C
pa3IMYHBIMM TE€OMH()OPMALIMOHHBIMU CHUCTEMaMH, Y3HAIOT, B KaKUX O0O0JacTsIX
NPUMEHSIETCS TeOMH(POPMATHKA, KaKUe 3aJadl MOXKET pelaTh, a TakkKe CMOTYT
camMu MPUMEHSTH €€ B CBOEH MOBCEHEBHOM *u3HU. OOy4Jaromniuecs: 6a30BO yCBOSIT
NpUHOMAN Tno3unuoHupoBaHuss ¢ nomouplo ['HCC. VY3Haror, kak MOXKHO
OpraHu30BaTh COOp CIYTHUKOBBIX IAHHBIX, KAK OHU MPEACTABIAIOTCS B TEKCTOBOM
BUJE M KaK HX MOXHO BH3yalIM3UpoBaTh. B pamkax mnporpammsl BbIOEpyT
MIPOEKTHOE HaIpaBJIeHUE, HAy4yaTcs CTAaBUTh 3aJlayu, UCCIEAO0BATh MPOOJIEMATHUKY,

IJIaHUPOBATh BEACHUC IIPOCKTA U I'PAaMOTHO paClpCACIsATE pOJIM BHYTPH KOMaH/bI.
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OOyuwaromuecs CMOTYT IIO3HAKOMUTBCA C  HMCTOPUEH MPUMEHEHHS
OECIUIIOTHBIX JIETATENBHBIX alapaToB. Y3HAIOT O COBPEMEHHBIX OECIMIOTHUKAX,
CMOTYT pELIUTh pa3iIMyYHble 33Jaud C HX IOMOIIBI. Y3HAIOT TaKXke U 00
OCHOBHOM YCTPOMCTBE COBpPEMEHHBIX OeCHWIOTHBIX cHucTeM. OOyuaromuecs
y3HAIOT, Kak co3gaéres Mon€THOe 3afaHuMe s OecnmuioTHHKOB.  Kak
IPOM3BOAUTCS 3allyCK U AajibHelast cbéMKa ¢ moMoipto BAC. A Takke mosydar

TaKhe pe3yJbTaThl ChEMKH, KaK OPTO(OTOIUIAH U TPEXMEPHBIE MOJIEIIH.

OOyuaronuecss yriiy0sTcsi B TEXHOJOTHIO OOpaOOTKM TEOJaHHBIX MYyTEM
aBTOMATHU3HPOBAHHOIO MOJEIUPOBAaHUS OOBEKTOB MECTHOCTH. CaMOCTOSITENBHO
CMOTYT BBINIOJHUTh ChEMKY MECTHOCTH IO NMONETHOMY 3ataHuto. Cozmanyrt 3D-

MOACIIN.

OOyuaromuecs O3HAKOMSATCS C pa3IMYHBIMU YCTPOMCTBAMH
OPOTOTUIIMPOBAHUA. Y3HAIOT O0IME MPUHIUIBI padOThl YCTPOMCTB, cepbl UX
NPUMEHEHUSI U MPOAYKTHI ACSATENBHOCTU AaHHBIX YcTpoucTB. OOydaromiuecs
Hay4darcsd TOTOBUTh 3D-monenu Uil MeYaTh C MOMOLIBI0 3KCIOpPTa JAHHBIX.
JlonoaHAT MoAenu TO JaHHBIM  a’pOo(OTOCHEMKM C TIOMOUIBIO PYYHOTO
MozaenupoBaHus. [IpuMeHAT ycTpolcTBa AJii NPOTOTUIHMPOBAHUS ISl ME€YATH

3aaHus.

OOGyuaroruecss U3ydaT OCHOBBI B IMOATOTOBKE IpeseHTaruu. Co3gaayT e€.
[ToAroTOBATCS K MPECTABICHUIO peaTn30BaHHOTO MportoTuna. IlpemcraBsaT ero,

3alUIIas MPOeKT.
3.1. [IpuMepHbIii yueOHBIN IJIAaH OCHOBHOT'O O0IIEro 00pa3oBaHUs
3.2. CucreMa yclioBU peann3aluu OCHOBHOW 00111€00pa30BaTeIbHON IPOrpaMMBbl

3.2.1. Onucanue KaJpOBBIX YCJIOBHM peanu3allid OCHOBHON 00pa3oBaTelbHOMN
MporpaMMbl  OCHOBHOTO  oOmiero oOpa3oBaHusi (OMUCAaHUE KOMIIETEHIUN

HAaCTaBHUKA)

HactaBuuk mnporpammbl «leonHdopmaruka» paboTaeT Ha CTBIKE CaMbIX

AKTYAJIbHBIX 3HAaHUU 110 HarpaBJICHUIO T'COMPOCTPAHCTBCHHBIX TCXHOHOFHﬁ, a
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TAKKC TCHCPUPYCT HOBBIC IMOAXOAbI MW PCIICHUSA, BOINIOIIAA HX B PCaibHLIC
ITPOCKTHI. HacraBHuk sBasgeTcs rpaMOTHBIM  CIICHUAIINCTOM B o0JacTu
FCOI/IH(I)OpMaHHOHHI)IX CHUCTCM, CJIICAUT 34 HOBOCTAMMH CBOEH oTpaciii, nU3y4acT
HOBBIC TCXHOJIOI'H. O6J'IaI[aCT HaBbIKaMH HpOGKTHOﬁ ACATCIbHOCTHU, BHCAPAA ee

INPUHIUIBI B POLIECC OOYUEHHS.

HactraBHuk B paBHOH cTemneHH 00J1aaeT KaK CHUCTEMHOCTHIO MBIIUICHUS, TaK U
JIyXOM TBOpYECTBa; MOOWMJICH, yMeeT padoTaTh B KOMaH/AE, KPUTUUECKH MBICIIUTD,
aHaJM3UPOBaTh U 0000IIATH OMBIT, TEHEPUPOBATH HOBOE, YMEET CTABUTH 3aJ1aud U
pemarh MX, a TaKXke padoTaTh B YCIOBUSX HEONPEACTEHHOCTH M B paMKax
MPOEKTHOM MapaaurMbl. [IoMUMO 3TOro, HacTaBHUK 00JIaJlaeT IMEAaroru4ecKon

XapU3MOM.
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4. Coaepxxanme Kypca
OcHoBHBIE pa3jesbl NIPOrPpaMMbl Y4eOHOT0 Kypca

1) BBeneHne B OCHOBBI FeOI/IH(l)OpMa]_lI/IOHHI)IX CHUCTEM u

INPOCTPAHCTBCHHBIX JaHHbIX.

O6yqa}011mec;1 ITIO3HAKOMATCA C Pa3IN9YHbIMUA COBPCMCHHBIMHA
FCOI/IH(I)OpMaHHOHHI)IMI/I CHUCTCMaMU. YSHaIOT, B Kakux o00J1acTsax IMPUMCHACTCA
FCOI/IHCI)OpMaTI/IKa, KaKuc 3aJadr MOXCET pCIIaTb, a4 TaAKKE KakK 06yqa1011mec;1

MOTYT CAMH IIPUMEHSTH €€ B CBOEH ITOBCEHECBHOM KU3HU.
2) Ypok padorsl ¢ TJIOHACC.

OOyuaromuecs 6a30BO yCBOST MPUHIUI NO3ULIMOHUpoBaHus ¢ nomoibio 'HCC.
VY3HaOT, Kak MOKHO OpraHuM3oBaTh COOp CIYTHHUKOBBIX JIaHHBIX, KaK OHH

MPEJICTABISIOTCS B TEKCTOBOM BHUJIE M KAK UX MOYKHO BU3YaJIU3UPOBATh.
3) BbI0Op MPOEKTHOTO HANPABJICHUS H pacnpe/iesieHue poeid.

Beibop mnpoektHoro HampamieHus. [loctanoBka 3amauu. HccnmemoBanue

npobnematuku. [ImanupoBanue npoekra. Pactipenenenue posei.
4) YcTpoiicTBO M IPUMEHEHHEe 0eCITHJIOTHUKOB.

OOyuaromuecs mO3HaKOMATCS ¢ ucrtopuei mnpumeHeHus BAC. VY3HawoT o0
coBpeMeHHbIX BAC, Kakue 3a1a4un MOKHO PeIIaTh ¢ UX MTOMOIIBIO. Y3HAIOT TaKkKe

OCHOBHOE YCTpOUCTBO coBpemMeHHbIX BAC.
5) OCHOBBI CHEMKH ¢ 0€CITHIOTHHKOB.

OOyuaronuecss y3HaroT, Kak co3faércs mnonétHoe 3amanue i1 BAC. Kak
MIPOU3BOJIUTCS 3allyCK M JajbHenIas cbéMKa ¢ nomombio bAC. A Takke Kakue
pe3yabTaThl MOXKHO MOJIYYUTh M KaK 3TO cAenath (MojiyueHue opTodoToIuiaHa u

TPEXMEPHON MOJIENN).

6) Yrayoaénnoe udyueHue TEXHOJOTHI 00padOTKH reoTaHHBIX.
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ABTOMaTH3UPOBAHHOE MOJIETUPOBAHUE OOBEKTOB MECTHOCTHU C MOMOIIBI0 Agisoft

PhotoScan.
7) Coop reogaHHbIX.

AspodoTochEMKA, BBHITIOJIHEHHE ChEMKH MECTHOCTH IO TIOJETHOMY 3a/IaHUIO.
8) O6padoTKa M aHAJIN3 Te0JaAHHbBIX.

Coznanue 3D-monenei.
9) M3yueHme yCTpOHCTBA AJsl IPOTOTHIIHPOBAHMSA.

O3HakOMJIEHHME C YCTPOMCTBAaMH MPOTOTHUIHMPOBAHUS, IPEIOCTaBICHHBIMU
oOyuaronumcs. OOydaroniecs: y3HatoT OOIIMe MPUHUUIIBI padOThl YCTPOKCTB, a

TAKXK€ KOT/1a OHU MIPUMEHSIOTCS M YTO C MX OMOIIBIO MOXKHO MOJYyYUTh.
10) IHoaroroBka JaHHBIX JJIS YCTPOICTBA NPOTOTUNMPOBAHUS.
[ToaroroBka 3D-Moene, 3KCHOPT TaHHBIX, MOATOTOBKA 3aJJaHHUM 1O TIEYaTH.
11) IIporoTunupoBanue.
[Ipumenenue ycTpoiicTB mporoTunupoBanus (3D-mpunHTep).
12) IlocTpoeHue NPOCTPAHCTBEHHBIX CIEH.

JlomonmHeHue Mojene Mo JaHHBIM a’pO(OTOCHEMKHA C TOMOIIBID PYYHOTO

MO/ICIIMPOBAHUS M MOJTOTOBKA K [TEYAaTH HAa YCTPONMCTBAX MPOTOTHITHPOBAHUS.
13) IMoaroToBKa Mpe3eHTAIHIA.

N3yyenue oOCHOB B MOAroTOoBKE Tmpe3eHTauuu. Co3gaHue Mpe3eHTaUu.

[ToaroToBka K MpeACTaBICHUIO PEAIM30BAHHOTO MPOTOTHIIA.
14) 3amuTa npoexKToB.

[IpexncraBieHne pearn30BaHHOTO POTOTHUIIA.
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4.1. TemaTH4ecKoe MJIAHUPOBaHUE

Bcero

Ne i/ Pazzenbl nporpaMMbl yueOHOTO Kypca 4acoB

1 | 3nakomcTBoO. Texnuka 0e3onacHocTu. BBogHoe 3ansaTHe 2
(«Mensiss Mup»).

2 | BBenenue B reouHgpopmMannoHablie TexHogorun. Keiic 1: 5
«CoBpeMeHHbIe KapThl, njn Kak onucarb 3eMutio?».

2.1. HeobxoaumocTts kapThl B coBpeMeHHOM Mupe. Cdepbl 1
MPUMEHEHUSI, IEPCTIIEKTUBBI UCIIOJIb30BAHUS KapT.

2.2. BekTopHble naHHbIe HA KapTax. 3HakoMcTBO ¢ BeO-I'1C. 1
[IBeT Kak aTpuOYT KapThl. 3HAKOMCTBO C
KapTorpadUueCKUMH OHJIAiTH-CEPBUCAMU.

2.3. Cger u uBet. Posb 11BeTa Ha kapte. Kak 3acTaBUTh IBET 1
paboTaTh Ha ce0s?

2.4, Coznanue u myoJIuKanus COOCTBEHHON KapThI. 2

3 | @oTorpadum U MAHOPAMBI. 9
Uctopus pororpaduu. @otorpadus kak crnocod u3ydeHus 1

3.1. OKPY>KaIOIIEro MUpa.

Xapakrepuctuku Qoroanmnapaton. [Tonyuenue 2

3.2. KaueCTBEHHOT0 (POTOCHUMKA.

3.3. Coznanue chepuueckux naHopam. OCHOBHBIE TIOHATHS. 2
Heob6xonumoe o6opynoBanue. TexHUKa ChEMKHU
chepruuecKux MaHopaM pa3IuvHOM annaparypou (Kamepbl
cMapT(doHOB 0€3 MTAaTUBOB, IUPPOBBIE PoTOAMIaAPATHI CO
IITaTUBAMH U T. 11.).

3.4. Coznanue chepruyueckux naHopam. CiIMBKa MOJTYICHHBIX 4
dboTorpaduii. Koppekmus u peTyiib maHopam.

4 | Ocnosbl a3podorocbémku. [Ipumenenne BAC 10
(0ecnUJIOTHBIX ABMAIIMOHHBIX CHCTEM) B
aspodorocnémke (Keiic 3.1: «/liis yero Ha camMoM jieJie
HY’KeH 0eCNUJIOTHBIN JIeTaTeJIbHbIN annapar?»).

4.1. doTorpamMeTpus U €€ BIUSHUE HA COBPEMEHHBIN MUP. 1
Cuenapuu cbEMKU 00BEKTOB JIJISl OCIIEAYIOIETO 1
MOCTPOEHUS UX B TPEXMEPHOM BUJIC.

4.2.
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[TpuHIMN NocTpoeHus: TPEXMEPHOTO U300paKeHNS Ha 1
koMmribtoTepe. Padota B poTorpammerpuueckom 110 —
Agisoft PhotoScan niu ananornaaom. O6padboTka
4.3. OTCHSITOTO MaTepuala.
becnunotHuk B reonHpopMatuke. Y CTpOMCTBO U 1
4.4, IIPUMEHEHUE APOHA.
4.5. Texandeckue ocooenHoct BITJIA. 1
4.6. [Tunotuposanue BITJIA. 1
Hcnonb3oBanue OECIMIOTHUKA JIJISl CHEMKHU MECTHOCTH. 1
4.7.
Bo3snukaromue npo6siemsl npu co3nanuu 3D-moaenei. 1
4.8. CriocoObl peTaKTUPOBaHUS TPEXMEPHBIX MOJIENEH.
TexXHOJIOruu MPOTOTUIIUPOBAHHUS. Y CTPOMCTBA 1S 1
BOCCO3/71aHus TPEXMEPHBIX Mojernel. Pabora ¢ 3D-
4.9, IPUHTEPOM.
dusnyeckre 1 XUMHYECKHE CBOMCTBA IJ1acTUKA Ui 3D- 1
4.10. | mpurTepa. [leyaTh TPEXMEPHON MOIETH IKOJBI.
5 | Keiic 3.2: «Mi3MeHeHne cpeabl BOKPYT HIKOJbD). 4
5.1. Pa6ota B I1O nns pyyHOro Tp€XMEpHOro MOJIETUPOBAHUS — 1
SketchUp mim aHaIOTHYHOM.
5.2. OkcnopTupoBaHue TpExMepHbIX ¢aiios. [IpoexkTupoBanue 1
COOCTBEHHOM CIEHBI.
5.3. [lewats Mmonenu Ha 3D-npunTepe. OpopmieHue 2
TPEXMEPHOUN BEUIECTBEHHON MOJIETN.
6 | [ToagroToBKa 3alUTH TPOCKTA. 2
/ | 3ammTa NpOEKTOB. 1
3axmmounTenbHoe 3aHsaTHe. [logBenenre nToroB paboThI. 1
8 | Imans! o mopaboTke.

Keiicol, Bxoasimuue B | Kparkoe coapep:xxanue
nporpamMmmy

Ketic 1. CoBpemennsie | Keiic 3HakoMHUT 00ydaromuxcst ¢ pa3HOBUIHOCTSIMU
KapTsl, i Kak naHHbIX. Pemas 3amauy keiica, oOydarommecst IpoXoasT
onucaTh 3eMIt0? CIEAYIOIINE TEMATUKU: KapThl 1 OCHOBBI UX
(bopMUPOBaHNUS; U3YUCHHE YCIIOBHBIX 3HAKOB U
IPUHILINIIOB UX OTOOPaXKEHUs Ha KapTe; CUCTEMBbI
KOOPJIMHAT U NPOEKINI KapT, UX OCHOBHBIE
XapaKTEPUCTHKU U BO3MOKHOCTH TPUMEHEHUS; MacIlITad
Y JIp. BCIIOMOTaTeIbHbIE HHCTPYMEHTHI POPMUPOBAHUS
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KapTHI.

Keric 3.1.
AspodoTocrémKa.
«/J11s yero Ha camom
Tiese HyKeH
OeCIHUIOTHBIN
JIeTaTeJIbHBIN
anmapar?».

Keiic 3.2. U3MmeHeHne
Cpebl BOKPYT IIKOJIBI.

OOBEMHBIN KeiC, KOTOPBIK MO3BOJIUT O0YYAIOIIMMCS
OCBOHTH MMOJHYIO TEXHOJIOTHYECKYIO LEMOUKY,
UCIIOJIB3YEMYI0 KOMMEPYECKUMHU KOMITAHHUSIMHU.
YcTpoiicTBo u npuHumel GpyakunonupoBanus bITJIA,
OcHoBBI (OTO- U BUACOCHEMKH U IPUHLIUIIOB MEpeaadn
unpopmaruu ¢ BITJTA, o6paboTka nannbix ¢ BITJIA.

[Tponomxenue ketica 3.1. OOyyaromuecsi, UMesi B CBOEM
pPacnopsHKEHUU AJIEKTPOHHYI0 3D-MOIeIb IIKOJHI,
MPOJIOJKAIOT BHOCUTD U3MEHEHUS B MMPOAYKT C LEITBIO
OslaroycTpoiicTBa paitona. O0y4aromniecs npoaoIxKaT
COBEPIIIEHCTBOBATh CBOM HaBbIK 3D-MoennpoBanus,
3aBepIast MPOeKT.

TemaTuuyeckoe NJIAHUPOBAHUE.

Ne

KoJanuecTBo

Conep:xanue (pa3aesbl, TeMbI Conepixanne
n/m Aep (pasneary, ) 4acoB
1 3HakoMcTBO. TexHHKa 1 3nakomcTBO. TexHuka
0€30MMaCHOCTH.
6e3omacHocTH. BBOHOE 3aHsTHE
2 BBoanoe 3ansitue («MeHssa MUp»). 1
(Mensist mup+).
3 Heo0OxomuMocTh KapThl B 1 Keiic 3HakoMHUT 00yUarommxcs ¢
coBpeMeHHOM Mupe. Cdepbl
Pa3HOBUIHOCTSIMU JIaHHBIX.
MIPUMEHEHHUS, IEPCIICKTUBBI
WCTIOJIB30BaHMSI KapT.
4 BexTopHbIE faHHbBIE HAa KapTax. 1
3nakomctBO ¢ Be6-I'MC. IBeT kak
aTpuOyT KapThl. 3HAKOMCTBO C
KapTorpauaecKuMu OHJIalH-
CEpBUCAMU.
5 Cger u uBet. Ponb 1iBera Ha kapre. 1 Pemas 3agauy keiica, oOydaromiuecs
Kak 3actaBuTh 11BeT paboTaTh Ha
o MPOXOAT CIICTYIOITUE TEMATUKH:
cebst?
6 Coznanue u myOauKaIus 1 KapThl U OCHOBBI UX ()OPMUPOBAHUS;
CcOOCTBEHHOM KapTHhl.
M3YYCHHE YCIOBHBIX 3HAKOB U
7 Coznanue u myOauKanus 1

COOCTBEHHOM KapThl.

MPUHIUIIOB UX OTOOpa’KeHHs Ha
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KapTe; CUCTEMbI KOOPIUHAT U
IIPOCKLUN KapT, UX OCHOBHBIE
XapaKTEPUCTUKU U BO3MOXXHOCTHU
IpUMEHEeHHUs; MaciuTal u JIp.
BCIIOMOI'aTeJIbHbIE HHCTPYMEHTHI

(bopMHUpOBaHUS KapTHI.

Uctopus dhotorpadum.
dotorpadus kKak cnocod U3y4eHHs
OKpY’KaloMIero Mupa.

XapakTepucTuku (hoToarmnaparos.
[TonydyeHnue kaueCTBEHHOTO
(hOTOCHHMKA.

10

XapakTepuCTHKH (hOTOAIIapaToB.
[TonyueHne KaueCTBEHHOTO
(hOTOCHUMKA.

11

Coznanue cheprudyeckux maHopam.
OcHoBHble noHATHS. HeoOxonumoe
obopynoBanue. TexHuka CbEMKHU
cepuvecKux MmaHopam pasindHoON
anmnapaTtypoi (kamepsl
cMapThoHOB Oe3 MITaTUBOB,
1uudposbie poToannapaTsl co
IMTAaTUBAMH U T. 11.).

12

OCHOBHBIE TOHATHUS.

13

Coznanne cepruecknx rmaHopam.
CurmBKa Moy4eHHBIX
¢dotorpaduii. Koppekuus u
pETYIIb MaHOPAM.

14

Coznanue cepruyecknx maHopam.

15

CumBKa MoJy4yeHHbBIX
¢dotorpaduii.

16

Koppekuus u perymb

17

doTorpamMmeTpHs U €€ BIUSHUE Ha
COBPEMEHHBIN MUD.

18

Cuenapun Cb€MKH 0OOBEKTOB TSI
MOCJIEIYIOILIEr0 MOCTPOCHHUS UX B
TPEXMEPHOM BUJIE.

OOBEMHBI Keiic, KOTOPBINA MO3BOJIMUT
00y4aroImuMcsi OCBOUTH TOJTHYIO
TEXHOJIOTMYECKYIO IIETI0UKY,
HCIIOJIB3YEMY0 KOMMEPYECKUMHU
KOMIIaHHUSIMU. Y CTPOMCTBO U
MPUHIUIB! GYHKIIMOHUPOBAHUS
BITJIA, OcHoBHI oTO- 1
BHUJIEOCHEMKH U MPUHLIAIIOB

nepenaun nadopmaryu ¢ BITJIA,
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obOpaboTka mannbix ¢ BITJIA.

19 | IlpuHuun nocTpoeHus 1 OOBEMHBII KeiiC, KOTOPBIH MTO3BOIHUT
TPEXMEPHOTO U300paKCHHS Ha
00y4aroIuMCcsi OCBOUTH MOJHYIO
koMmibtoTepe. Pabora B
dororpammerpuueckom [10 — TEXHOJOTHYECKYIO I[ETI0YKY,
Agisoft PhotoScan nnu
HCIOJIb3YEMYI0 KOMMEPYECKUMU
ananornuyHoM. OOpaboTka
OTCHSITOr0 MaTepuaa. KOMIIaHHUSIMU. Y CTPOMCTBO U
20 | becnwiOTHHK B TeOMH(OPMATHKE. 1
. IPUHLUIBI QYHKIIMOHUPOBAHUS
Y CTpoiCTBO M MPUMEHEHUE IPOHA.

21 | Texamueckue ocodennoctu BITJIA. 1 BILIA, OcHoBbl (hoTO- 1

22 | llunotuposanue BITJIA. 1 BH/ICOCHEMKH H MIPHHITATIOR

23 | Ucnonp3oBanue OeCIIMIIOTHUKA IS 1
CHEMKH MECTHOCTH. nepenaun uadopmaruu ¢ BILIA,

24 | Bo3Hukaromiue r[po6J1E:MLI npu 1 06paboTKa nanmsx ¢ BILIA.
coznannu 3D-moneneit. CriocoOsl
PEAAKTHUPOBAHUS TPEXMEPHBIX
MOJICIIEH.

25 | TexHOJIIOTHH MPOTOTUITUPOBAHUS. 1
VYcerpolicTBa 4151 BOCCO3/1aHUS
TpEXMEPHBIX Moenel. PaGora ¢
3D-npuHTEpOM.

26 | duznueckue U XMMHYECKUE 1
cBoiicTBa mactuka s 3D-
npuHTepa. [leyats TpEXMepHOT
MOJICITU TIIKOJIBL.

27 | Pabora B [10 ns pyuHoro 1 [Iponomxenue keiica 3.1.
TPEXMEPHOTO MOICITUPOBAHUS — O6YHaIOIHECs, HMES B CBOEM
SketchUp niau aHaJIOTHYHOM. i ’

28 | DKcnopTUpOBaHHUE TPEXMEPHBIX 1 pacnopsKEHNUH MIEKTPOHHYI0 3D-
(aiinos. [IpoekTupoBanme

. MOJIEJTh TIIKOJIBI, TIPOIO0JDKAIOT
COOCTBEHHOM CIICHBI.

29 | Ileyars Monenu Ha 3D-nipuHTEpE. 1 BHOCHUTb U3MEHEHUS B IPOJYKT C

Odopmiienne TpéxmepHon . .
. 1eNbI0 OJaroycTpoicTBa paiioHa.
BEIECTBEHHOW MOJICIIH.
30 | Ileuats Monenu Ha 3D-npuHTEpE. 1 OOyuaroruecs: IPOJOIHKAIOT
COBEpIICHCTBOBATh CBOM HaBBIK 3D-
MOJICTTUPOBAHUS, 3aBepIlast IPOEKT.

31 | [ToaroroBKka 3amIUThI TPOEKTA. 1 [ToaroroBka 3amUThI IPOEKTA.

32 | [ToaroToBKa 3alUThI TPOEKTA. 1 [ToaroroBka 3ammTHI TPOEKTA.

33 | 3amuTa MpoeKTOB. 1 3aiuTa MpoeKTOB.

34 | 3akIrOUnTENBHOE 3aHATHE. 1 3aKIIIOYUTENHHOE 3aHATHE.
[TonBenenue UTOroB paboTHI.

ABCA p [MoxBenenue utoros padbotsl. [anb
[Tnaner mo qopaboTke.
o 10paboTKe.
Hroro: 34
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4.2.4. MarepranbHO-TEXHUYECKUE yCJIOBUSA peanuzanuu OCHOBHOM
oOpa3oBaTeNbHOW HporpaMMbl (IO CYTH, OOBEAMHEHHE BCEX PECYPCOB,

IPOINKCAHHBIX B KEHCaX)

Cnucok o0opynoBanust

Ne HaumMmeHnoBanue Kparkue Texnnueckue ‘ En. uzm. ‘ Koa
n/n XaPAKTePUCTUKHU -BO
1 | KomnbroTepHblii Kaace
HNKT
1.1. | M®YV (npunrep, ckanep, | Munumanbehblie: popmar A4, IIT.
KOITHD) Ja3epHBIH, 4/0. 1
1.2. | HoyrOyk HacTaBHUKa C HoytOyxk: IIT.
MPEAyCTaHOBICHHON IIPOU3BOJIUTEIBLHOCTh

OIEPAIMOHHON CHCTEMOM,
0(HCHBIM MMPOTPAMMHBIM
obecrieueHuEM

nporeccopa (1Mo TecTy
PassMark — CPU
BenchMark
http://www.cpubenchmark.ne
t/): e menee 2000 equHUIT;
00BEM OTNIEpaTUBHON MTAMSITH:
He menee 4 I'0;

00BEM HAKOITUTEIIS
SSD/eMMC: ue menee 128
I'6;

[1O nna mpocMoTpa u
peIaKTUPOBAHUS TEKCTOBBIX
JIOKYMEHTOB, 3JIEKTPOHHBIX
TaOJIUIl U TIPe3CHTAINN
pacrpocTpaHEHHBIX

dbopmatos (.odt, ,txt, .rtf,
.doc, .docx, .ods, .xls, .xlsx,

.odp, .ppt, .pptx). 1

1.3. | HoytOyk ¢ HoytOyxk: IT.
MpeyCTaHOB/ICHHOM He Hwke Intel Pentium N
OMEepallMOHHON CUCTEMOM,
O(UCHBIM MPOTPAMMHBIM
o0ecrnieueHreM

(umu Intel Celeron N), He
amke 1600 MI1,
1920x1080, 4Gb RAM,
128Gb SSD;
IPOU3BOIUTENLHOCTh
npoueccopa: He meree 2000 10
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€ IVHULI;
[1O mnst mpocMoTpa u
PEIaKTHPOBAHUS TEKCTOBBIX
JTOKYMEHTOB, JICKTPOHHBIX
Ta0JIUI U TIpe3CHTAIUI
pacpoOCTpaHEHHBIX
dopmaros (.odt, ,txt, .rtf,
.doc, .docx, .ods, .xls, .xlIsx,

.odp, .ppt, .pptx).

1.4, | UnTepakTUBHBIN KonuuectBo IIT.
KOMILJIEKC OJIHOBPEMEHHBIX KaCaHU—
He MeHee 20. 1
YPOK TeXHOJIOTHH
2.1. | AnmutuBHOE 000PY/TIOBAaHUE
2.2. | 3D-o60opynoBanue (3D- MuHuMaIbHBIE: IIT.
IPUHTED) Tyl npuHrepa: FDM;
Mmartepuall: PLA,
pabouuii cTOI: C
M0JIOTPEBOM;
pabouast obmacts (XYZ): ot
180x180x180 mm;
CKOPOCTH TTeUaTH: HE MEHEe
150 mMm/cexk;
MUHHMAJTbHAS TOJIIAHA
cios: He Ooiree 15 MKM;
dbopmart ¢aitsioB (OCHOBHBIC):
STL, OBJ;
3aKPBITHIN KOPITYC: HAJTMYHE. 1
2.3. | IImactuk mis 3D- TonmuHa I1aCTUKOBOM IIIT.
IIPUHTEPA HutU: 1,75 Mm;
marepual: PLA;
BEC KaTyuku: He MeHee 750
Ip. 15
2.4. | 11O nna 3D- OO61a4HBIN HHCTPYMEHT
MOJICTTUPOBAHUS CAIIP/ACVII,

OXBaTBIBAIOIIINI BECh
mpoiiecc padoThI C
U3ACIIUIMU — OT

MIPOCKTUPOBAHUSA J10

U3TOTOBJICHUS.

JlononHuTenbHOE 000pYyI0BAaHUE
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2.5.

[IInem BUpTYaIbHOMU
peanbHOCTH

OGee paspelieHue He
Menee 2160x1200
(1080%1200 miist KaXKa0TO
ry1a3a), yroa o03opa He
menee 110;

HaJIM4Yue KOHTPOJIEPOB — 2
IIT.;

HaJM4He BHEITHUX JATYUKOB
— 2 mrT.;

pa3bEM I HOAKIIOUECHUS
HAyITHAKOB: HAJTUYHE;
BCTPOCHHAS KaMepa:
HaJIN4ue.

KOMIIJICK
T

2.6.

[IITatTuB mJ1st KpETIICHUSA
0a30BbBIX CTAHIINHI

Kommuekt u3 aByx
mTaTuBOB. COBMECTUMOCTD
CO IIJIEMOM BUPTYaJIbHOM
peasbHOCTH, 11.2.3.1.

KOMIIJICK
T

2.7.

Hoytoyk ¢ OC nins VR-
nieMa

KonunuectBo saep
nporueccopa - He MeHee 4
TakToBas yactoTa
npoiieccopa - He meHee 2500
MI'1t

Buneokapra - He HUXKeE
Nvidia GTX 1060, 6 I'6
BHUJICONIAMSTH

O0bem orepaTUBHOMN MaMsITH
- He MeHee 8 10.
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2.8.

MHOTr010J1b30BaTe/ILCKAs
CUCTEMa BUPTYAJIbHOU
peanbHOCTH C 6-
KOOPJIMHATHBIM
OTCJICKUBAHUEM
ITOJIOKECHHUS
I10JIb30BaTEJICH

TpeboBanus k cucteMe
BUPTYaJIbHON PeabHOCTH:
noj/Iep>KKa MOOMITBHBIX
IIUIEMOB BUPTYaIbHOMN
peabHOCTH IO/
ynpasiernrnem OC Android,
MOJICPKKA YIIPaBIISIOIINX
KOHTPOJUIEPOB C
BO3MOKHOCTBIO O-
KOOPAUHATHOTO
OTCJICKMBAHMS ITOJI0KCHUS B
MIPOCTPAHCTRBE;

TEXHOJIOTHS IOJTHOM
KOMIICHCAIlUM Jiara (anti-
latency): uzoOpaxenue
JIOJDKHO BBIBOIUTBCS IS
TOYEK, B KOTOPBIX OKXKYTCS
JIEBBIN W IIPABbIN Ii1a3a
MOJIB30BATEINS Yepe3 BpeMsl,
KOTOPOE JTOJKHO IIPOUTH C
MOMEHTA HaJaia
OTIpeIeTICHUS
MECTOIIOJIOKEHHS TJI1a3
I10JIL30BATEIIS IO MOMEHTA
OKOHYAHHS BHIBOJA
U300paKEHUSI.

TJIONIAIb OTCIICKUBAHUS
MOJIb30BaTEIIC — HE MEHEE
16 kB. M;

KOJIMYECTBO MOJIb30BaTEICH
— HE MeHee 3 e

TpeboBaHus K cucteMe
OTCIIC)KUBAHUS TTOJIOKECHUS
M0JIb30BaTENeH (TPEKUHTa):

THUII CUCTEMBI OTCJIC)KMBAHUA:

6-KoopMHATHAS CUCTEMA
OTCJIEKUBAHUSL,

OOIIMH BEC OJHOTO
YCTPOMCTBA TPEKUHIa — HE
ooiee 20 T;

TEXHOJIOTHS: OIITUKO-
WHEPIUATbHBIA TPEKUHT,
AKTUBHBIE MapKEePHI,
paboTaroiye B

Komm.
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uH(ppaKpacCHOM JHana3oHe;
yroj 0030pa ONTUYECKON
cucteMbl — He MeHee 230
IpajlycoB;

BpEMSI OTKJIMKA CUCTEMBI
TpEeKHUHra — He 0osee 2 Mc;
pa3MelIeHrne CEHCOPOB: Ha
00BEKTE OTCIICKUBAHUS;
CEHCOPBI, UCTIOJIb3yEMBbIE JJIS
OTCJIC)KMBAHUSI IIJIEMOB
BUPTYaJIbHON PEANBHOCTH U
JUIS1 OTCIICKUBAHUS
JIBUXEHUMN PYK
MOJIb30BATEIICH, TOJKHBI
OBITb UJICHTUYHBIMU U
B3aMMO3aMEHSAEMbIMH,
pa3MenIeHue aKTUBHBIX
MapKepOB: HANOJIbHOE;

BCE KOMITOHEHTHI CUCTEMBbI
TPEKHUHTA JIOJKHBI
MOHTHPOBATHCS HA 10, 0€3
HEOOXOIUMOCTH
MOTOJIOYHOTO/HACTEHHOTO
MOHTaXa,;

HaJIMYUe CEHCOPOB B COCTABE
€IMHOT'0 YCTPOMCTBA
TPEKHHTA: aKCEJIEPOMETD,
TUPOCKOII, ONITUYECKU I
CEHCOop;

4acTOTa OTCJIC)KUBAHUSA
MOJIOKEHHUSI TI0JIb30BATEIISA:
- aKCeJIepOMETp: HE MEHEe
2000 BrIOOpOK/C;

- rupockort: He meHee 2000
BBIOOPOK/C;

- OIITUYECKUN CEHCOP: HE
MeHee 60 BEIOOPOK/C;
MOTPEIIHOCTh OTCIEKUBAHUS
MOJIOKEHHUSI TI0JIb30BATENS B
POCTPAHCTBE Ha ILJIOIIAAN
6 M x 6 M — He 6omnee 10
MM;

MHUHUMAJIbHOE KOJUYECTBO
I10JIb30BATEIICH,
NOJIJIEP>KUBAEMOE CUCTEMOM
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TPCKHUHIa, HC MCHCC 3 yeo.

TpeOGoBaHus K Moka3aTeasim
XpaHEHUs1, TPAHCIIOPTUPOBKH
Y HACTPOWKH:

BpEMsI IOJIHOTO
pa3BEPTHIBAHUS U HACTPOUKHU
CHUCTEMBI JIJIsl TUJIOIIAIHA
OTCJIeKHBaHUs 16 KB. M —HeE
ooiee 90 muH,
HE00XOAMMOCTh KaTHOPOBKU
B [IPOLECCE IKCIUTYaTAIUU —
OTCYTCTBYET;

TEeMIEpATypa XpaHEHUS: -
30°C .. + 50°C.

TpeboBanus k criocodam
yIIpaBJICHUS
MHTEPaKTUBHBIMU
MOJIEIISIMU

noaaepxka 6-
KOOPJAMHATHOTO
OTCJIC)KUBAHUS TIOJIOKECHUS
YIPaBJISAIOMINX YCTPOMCTB B
POCTPAHCTRBE.

TpeboBanus k
IPOrPaMMHOMY
00ecIeueHuIo:

MOJIJIEPIKKA CUCTEMOM
TPEKUHTa OTEePAIMOHHBIX
cucreM: Windows, Android;
peoCTaBICHUE
HEOTPAHUYECHHOM I10
BpPEMEHU UCITOJIb30BaAHUS
IIPOCTOM
(HEUCKITIOYUTEIHHOM )
JUIEH3UA Ha KOMMEPYECKOe
UCIOJIb30BAaHUE
IPOTrPaMMHOTO O0eCTICYSHUS
CUCTEMBbI TPEKHHTA HA OJINH
nutem ¢ OC Android
(6eccpounas auneH3us) — 3
IIT.
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OG6mue TpeboBaHUs:
HaJIM4KUe MOOMIbHBIX
[IJIEMOB BUPTYaJIbHOU
peansHOcTH Oculus Go wiu
aHaJjor — 3 IIT.;

HaJU4re KOMIUICKTa
TIPOBOJIOB U 3apSAHBIX
YCTPOUCTB ISt
Oecriepe©oitHOM padOTHI.

2.9.

DoTOrpaMMETPUIECKOE
110

I1O st 06paboTku
H300paKeHu u
onpeneneHus: Gopmsl,
pa3MepoB, TIOJIOKCHUS U
WHBIX XapaKTEPUCTUK
00BEKTOB Ha IJIOCKOCTU WJIU
B IIPOCTPAHCTBE.

2.10

KBagpokonrep Mavic Air

KomrmakTHbIl KBagpOKONITEP
C TPEXOCEBBIM
CTaOMIN3aTOPOM, KaMepOo
4K, makcuMaabHOU
JATBLHOCTBIO TIEpeIaun He
MEHee 6 KM.

2.11

Ksanpoxontep DJI Tello

KBampoxonrep ¢ kamepou,
Bec He 6osee 100 1 B coope ¢
IPOIEIEPOM U KaMepoii,
ONTUYECKUAN TATUUK
ONpEeICIICHUS TO3ULINT —
HaJINYuE;
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BO3MOXHOCTh YJaIEHHOTO
IPOrpaMMHUPOBAHUS —
HaJIN4ue.

3 | Meaua3oHna

3.1 | doroanmapar ¢ KonuuectBo 3(phekTUBHBIX IIT.
00BbEKTHBOM nukcesieit — He menee 20
MJTH. 1

3.2 | Bugeokamepa [Tnanmer (mist obecnedeHms IIT.
COBMECTUMOCTH ¢ 11 2.3.6) C
MIPUMEPHBIMU
XapaKTEePUCTUKAMMU:
JMaroHajb/pa3pelieHue: He
MeHee 2048x1536 nukcene;
JMaroHajb YKpaHa: HE MEHee
9.7"

BcTpoeHHas namsith (ROM):
He MeHee 32 I'b;
paspeiienre GoTOKaMephI:
HEe MeHee 8§ M,

Bec: He Oonee 510 T;

BbIcOTa: HE OoJiee 250 MM. 1

3.3 | Kapra mamsitu st OO0BbEM mamsITH — HE MEHee IIT.

doToarnmapaTra/BueoKame 64 1'0, xnacc He Hike 10.

pBI 2

34 | tatuB MakcuMalibHasi Harpy3Ka: He IIT.

oonee 5 kr;
MaKCUMaJIbHas BBICOTA

ChEMKH: HE MeHee 148 cm 1

4.2.5. HupopMallMOHHO-METOIUYECKHUE  YCJIOBHUS  peain3allii  OCHOBHOM
o0pazoBaTeILHON MTPOrpaMMbl OCHOBHOTO 00I1Ier0 00pa3oBaHus (CIIUCOK BHEIIHUX

METO/1. MaTepuasoB) (CChUIKM HA JIOM. MaTepUaibl — MPOMUCHIBAEM B Kelcax)
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