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BBenenue
I'eoundpopmanuonnsbie TexHosoruun (I'MT) — 310 TEexHONMOrMUYECKUI
KOMIUJIEKC, MHTETPUPYIOIUNA U OOBEAUHSIONMIMNA MHOTHE HWH()OpMAIMOHHBIC
TexHojorud. WMx cmneuuduka CcOCTOMT B  OpUEHTAllMM Ha  00pabOTKY
IPOCTPAHCTBEHHBIX JaHHBIX. [[pOCTpaHCTBEHHBIE TaHHBIE MOTYT UHTETPUPOBATHCS
C JpyrMMH BHJAaMH JaHHBIX, 4To omnpenenser [T kak MHoroueneBoe
CPEICTBO MPHUMEHSIEMOE HE TOJIbKO B HayKax O 3emJie, HO U B OOIIECTBEHHBIX

HayKaX, 9 KOHOMHUKC, I/IH(bOpMaTI/IKC, MCIAUIUHC, YIIPABJICHUU U T.II.

Pa3zgea Nel. Kommuieke 0CHOBHBIX XapaKTePUCTHK 00pa3oBaHus, 00beM,
cojep kaHue, IVIAHUpPYyeMble pe3yJbTaThl.

IMosicHuTeILHAA 3aNMHCKA
JlonoyHuTeNbHAS 0O0IIe0Opa3oBaTebHas OOIIEpa3BUBAOIIAS nporpamMmma

oObequHeHuss «['eomHPOPMAIMOHHBIE TEXHOJOTUM» OTHOCHUTCS K TEXHHUYECCKOU
HAIMpaBJICHHOCTH, T.K. SBISICTCS CTPAaTETHYCCKH BaKHBIM HAIpaBICHHEM B
Pa3BUTHH M BOCIIUTAHUH TMOPACTAIOIIETO TTOKOJICHHUS.

AKTYaJIbHOCTb: cerogHs  reomHGOPMAIMOHHBIE  TEXHOJIOTHH cTaN
HEOTHEMJIEMOM YaCThIO HaIIEH JKU3HH, JTF000M COBPEMEHHBIN YEJIOBEK MOJIb3YETCs
HABUTAITMOHHBIMUA CEPBUCAMU, MPUIIOKESHUSIMH IS MOHUTOPUHTA OOIIECTBEHHOTO
TpaHCTIOPTa W MHOTMMH JPYTHUMH CEPBHUCAMH, CBSI3aHHBIMH C KapTaMu. OTH
TEXHOJIOTUA HCIIOJNB3YIOTCS B COBEPIICHHO pa3lW4HBIX cdepax, HayuHas OT
pearupoBaHUs TIPH YPE3BBIYANHBIX CUTYAIIUAX W 3aKaHYMBas MapkeTuHToM. Kypc
«"eonHpOpMaIIMOHHBIE TEXHOJOTUMY» TO3BOJSIET CHhOPMUPOBATH Yy OOYUAIOIINXCS
YCTOMYMBYIO  CBSI3b  MEXIYy  WH(DOPMAIMOHHBIM W TEXHOJIOTHUYECKUM
HaIpPaBJICHUSAMH Ha OCHOBE pEajbHBIX IMPOCTPAHCTBCHHBIX JAaHHBIX, TaKHUX Kak
a’po(oTOCHhEMKA, KOCMUYECKast ChEMKA, BEKTOPHBIC KApThl U JIP. ITO TO3BOJIUT
OoOydJaronuMcsl TOIYYUTh 3HAHUS TI0 MCIOJIB30BAaHUIO T'eOMH(GOPMAIIMOHHBIX
WHCTPYMCEHTOB U MPOCTPAHCTBEHHBIX JAHHBIX JUISA MOHUMAHUS U U3yYEHUS OCHOB
YCTPOMCTBA OKPYXAIOMIEr0 MUPA M MPUPOAHBIX sBieHWd. OOyJaronmuecss CMOryT

peann30BbIBaTh KOMAaHAHbIE MPOEKTHI B Cepe UCCIENOBAHUS OKPYKAIOIIETO


https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B5_%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B5_%D1%82%D0%B5%D1%85%D0%BD%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D1%81%D1%82%D1%80%D0%B0%D0%BD%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B5_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%94%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%83%D0%BA%D0%B8_%D0%BE_%D0%97%D0%B5%D0%BC%D0%BB%D0%B5
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%83%D0%BA%D0%B8_%D0%BE_%D0%97%D0%B5%D0%BC%D0%BB%D0%B5

MHpa, HA4YaTh UCIOJb30BaTh B MOBCEIHEBHOM >KM3HU HABUTAIIMOHHBIE CEPBUCHI,
KOCMUYECKUE CHHUMKH, JJIEKTPOHHBIE KapThl, COOMpaTh JaHHbIE 00 00BEKTaxX Ha
MECTHOCTH, co37aBaTh 3D-00BEKTHl MECTHOCTH (KakK OTICNbHBIC 3/1aHus, TaKk H
1eJIble TOPO/ia) U MHOTO€ JIPYToe.

HanpasieHHoctb o0pa3oBaTe/bHOI NPOrpaMMsI: oOpa3oBarenpHas
nporpaMmma «I"eonHpopmMaIIIOHHbBIE TEXHOJIOTUW» SABJISIETCS
00111e00pazoBaTeNbHON IPOrpaMMOi MO MpeAMETHOM 0051acTh « TexHOMOrus .
OyHKIMOHATbHOE TpPeJHA3HAYEHUE MPOIrPAMMBI. IIPOEKTHAS.

@®opma OpraHm3aluM. TPYyNIOBas.

AKTYaJIbHOCTb U OTJIMYNTEIbHbIE 0COOCHHOCTH IPOTrPAMMBI

HoBu3Ha mporpaMmel 3akiiO4aeTcss B CO3/IaHUM YHHKAJIbHOM 00pa3oBaTesIbHON
cpenbl, GOpMHUPYIOLIEH MTPOSKTHOE MBILUICHHE O0YyYarOMIMXCA 3a CYET TPAHCISALUN
MIPOEKTHOrO croco0a AesTENbHOCTH B paMKax PEIICHHUs] KOHKPETHBIX MPOOJIEMHBIX
CUTYaLUH.

AKTyaJbHOCTH IPOrPaMMbl 00YCIIOBJIEHA TEM, UTO paboTa HaJ 3ajja4aMH B paMKax
MIPOEKTHON AESATEILHOCTH (POPMUPYET HOBBIM THIT OTHOIIEHUS B paMKaxX CUCTEMBbI
«mpupoja — OOLIECTBO — UYEJIOBEK — TEXHOJOTUW», OINPEACISIONNiI
0043aTENbHOCTh  JKOJOTMYECKOW HOPMHUPOBKM TMpPU  OpraHu3aluudd 000l
NESTEILHOCTH, YTO SBJSETCS MEPBBIM IIaroM K (OPMHPOBAHUIO «ITOKOJEHUS
Pa3BUTHS, SIBISIONMIETOCS TPEHAOM Pa3BUTHSI COBPEMEHHOTO OOIIIECTRA.
[Iporpamma mnpenmnonaraer ¢GoOpMHpPOBaHHWE y OOYYAIOUMIUXCS MPEICTABICHUN O
TEHJICHIIUSAX B Pa3BUTHH TeXHUYECKOW cdepbl. HOBBIM TEeXHO-NPOMBINIICHHBIN
YKJIaJ] HE MOXXET OBITh IMOJOXEH B (¢opmaT o0OIIecTBa pa3BUTHS TOJBKO Ha
OCHOBAHHWM HOBH3HBI (PU3MUYECKHUX MPUHIIUIIOB, HOBBIX TEXHUUYECKHUX PEIICHUN U
KJIACTEPHBIX CXEM B3aWMOJECWUCTBUS HAa NOCTUHAYCTPUAIBHOM 3JTale pa3BUTHUA
COLIMYMa, a UJiesd pa3BUTHUs 00IECTBA HEMPEIOXKHO BKIIIOYAET B c€0sl TEHIECHIUIO K
OOpETEeHUI0 COHAIPABICHHOCTH AaHTPOMOTCHHBIX (DaKTOPOB, 3aKOHOB Pa3BUTHUS
Oourocdepbl U KyJIbTYPHOTO Pa3BUTHA.

[Temaroruyeckas 1enecooOpa3HOCTh 3TOM MPOrpaMMbl 3aKIIOYAETCS B TOM, YTO
OHa SIBJISIETCA LIEIOCTHON M HENMPEPBHIBHON B TE€UEHHUE BCETO Mpolecca 00yueHus u
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MO3BOJISIET OOydYaromemMycsl Imar 3a IIaroM pacKpbiBaThb B ceOe TBOpPYECKHE
BO3MOXXHOCTH W CaMOpPEaJIM30BBIBAThCS B COBpEMEHHOM Mupe. B mporecce
M3Y4YCHUSI OKPYXKAIOIMIETO MHUpa OOydaromuyecs IMody4daT JIOMOJHHUTEIBHOE
obOpa3zoBaHue B 001aCTH MHOOPMATUKH, Teorpaduu, MaTeMaTUKA U (PUBUKH.
OTnuYuTEeNsHON OCOOEHHOCTBIO JTAHHOW MPOTpaMMbI OT YK€ CYIIECTBYIOIIUX
o0pa3zoBaTeNbHBIX MPOrpaMM SIBJISIETCS €€ HANpaBJICHHOCTh Ha pa3BUTHE
oOy4Jaronuxcsi B MPOEKTHOM J1eATeNIbHOCTH COBpeMEeHHbIMU MeTogukamu TPU3 u
SCRUM c¢ nmoMoI111610 COBpEMEHHBIX TEXHOJOTHN B 000PYI0BaHHUS.
Bo3pact o0yuaromuxcsi: ooydarommecs /-9 Kaccos.
Cpoku peaan3anyu NporpaMmmbli: 72 4acos.
Hanosansiemocts rpynm: 15 yenosexk.
PesxuM 3aHATHIA: 110 2 aKaJeMUUYECKHUX Yaca B HEJIEIIO.
DopMbI 3aHATHIL:

- paboTa HaJ| peIICHUEM KEHCOB;

- 1aboOpaTOPHO-TIPAKTHIECKHE PAOOTHI;

- JICKIIUH;

MaCTCP-KIAaCChI;

3aHATHUA-COPCBHOBAHMA,

AKCKYpPCHHU;

IIPOEKTHBIE CECCUMU.

MCTOI[I)I, HCIMOJb3YEMBIC HA 3AHATUAX:

- paKkTUYECKUe (YIpaKHEHHUs], 3a/1a4n);

- cloBecHble  (paccka3, Oecena, MHCTPYKTaX, UYTEHHE  CIPABOYHOMN
JUTEPATYPHI);

— HarysAHble (AEMOHCTpaLUs MYJbTUMEIUIHBIX Mpe3eHTauui, ¢ororpadpun);
- poOJeMHbIe (METOIbI TPOOIEMHOTO U3JIOKEHHUST) — 00YyJaIOIUMCS Ta&TCs
4acTh TOTOBOI'O 3HAHUS;

- ABPUCTUYECKUE (YJACTUYHO-TIOMCKOBBIE) — O0YUYaIOLIUMCS MPEAOCTaBISETCS
0oJbIIasi BO3MOKHOCTH BBIOOpA BAPUAHTOB;

- HCCIIEIOBATEeNIbCKUE — O0YyYaronfecs caMyu OTKPBIBAIOT U HCCIEAYIOT
3HAHUS;

- WJUTIOCTPATUBHO-00BSICHUTEIIBHBIE,



—  penpoayKTHBHBIE;

— KOHKpETHbIE W aOCTpaKkTHBIC, CHHTE3 W aHaJIW3, CpaBHEHHUE, 000OIICHHE,
aOcTparupoBaHue, KiacCH(pUKalWsi, CHCTEeMaTH3alMs, T. €. METOAbl Kak
MBICITUTEIIBHBIC OTICPAIIHH;

—  UHAYKTHBHBIE, ICAyKTHBHbIC.

esu 1 3a71a4n peajin3anuyv OCHOBHOM 00pa30BaTeJIbHOM MPOrpaMMbl

OCHOBHOTI'0 00111€r0 00pa30BaHUA

I.Ie.m;: BOBJICUCHHUC 06yqa}oumx051 B IIPOCKTHYIO JOCATCIIBHOCTD, pa3pa60T1<a

HAaY4YHO-HCCJICAO0BATCIbCKUX U HHXXCHCPHBIX ITPOCKTOB.

3anauu:

obyuarouue:

. pUOOPETCHHUE U YIIIYOJICHHE 3HAHUH OCHOB ITPOCKTUPOBAHHMS M YIIPaBICHUS
MIPOCKTaMU;

. O3HAaKOMJICHUE C METOIaMH U IpuéMamu cOopa U aHalm3a nHpopmaiuu;

. oOydyeHre TPOBEJCHUIO MCCIICAOBAaHUM, MPE3CHTAIUH U MEXIpPEeAMETHON
MO3UIIMOHHON KOMMYHUKAIIAH;

. oOydyeHre paboTe Ha CHEMUATU3UPOBAHHOM OOOpPYIOBaHUM U B
IPOTrPaMMHBIX CpeJax;

. 3HAKOMCTBO Cc XapA-KOMIIETEHIUSMU (reouH(OpMaIIMIOHHBIMU),
MTO3BOJISIOMUMHA TIPUMEHSITh TEOPETUUCCKUE 3HAHUS Ha MPAKTHKE B COOTBETCTBUU

C COBPpCMCHHBIM YPOBHCM pPAa3BUTUA TEXHOJIOTHUH.

passusaroujue:

. dopmMupoBaHUE HHTEPECA K OCHOBAM M300peTaTENbCKON NeATEIHbHOCTH;

. Pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH U KPEATHBHOTO MBITIICHHUS,

. npuoOpeTeHne ombiTa ucmoiab3oBanus TPU3 mnpu  dopmupoBanuu

COOCTBEHHBIX UJICH U PEIICHUI;



. dbopMupoOBaHHE MOHUMAaHUS TPSIMOM M OOpPAaTHOM CBS3U MPOEKTa U CPEIbl

cro peaIn3anmu, 3aJIOKCHHUC OCHOB COHHaHLHOﬁ 141 AKOJIOTUYECKOM

OTBETCTBEHHOCTH;
. pa3BUTHUE T'€ONPOCTPAHCTBEHHOTO MBIILIJICHHUS,;
. pa3BUTHE COPT-KOMIETEHUUN, HEOOXOAUMBIX Il YCHEUIHOW paOOThl BHE

3aBUCHUMOCTH OT BBIOpaHHOU npodeccun.

gocnumameJibHble:
. dbopMEpOBaHUE MPOEKTHOT'O MUPOBO33PEHUS M TBOPUECKOTO MBIIIJICHUS;
. dbopMupoBaHrEe MUPOBO33PEHUS 110 KOMITJIEKCHOM OIIEHKE OKPY>KAIOIIErO

MHpa, HaHpaBJICHHOﬁ Ha €TI0 IIO3MTHBHOC U3MCHCHUC,
® BOCITMTaHHE COOCTBECHHOM IIO3UI MU ITO OTHOIICHHNIO K ACATCIIBHOCTU U
YMCHHUC COIIOCTABJIATH e€c APYIUMH IIO3UIUAMHA B KOHCTPYKTHBHOM JHUAJIOTC,

. BOCITUTaHUE KYJIbTYPbI pa0OTHI B KOMaH/E.

IpyuHUMOBI U MOAX0ABI K (POPMHMPOBAHUIO 00Pa30BATEJbHOM NPOIrPAMMbI
OCHOBHOTI'0 00111er0o 00pa3oBaHMs

[Iporpamma peanusyercs:

- B HENPEpHIBHO-O00Pa30BaTEIbHON JEATEIbHOCTU, COBMECTHOW JESITEIBHOCTH,
OCYIIECTBJISIEMON B XOJI€ PEKMUMHBIX MOMEHTOB, TIie OOyYaroIuiicsi OCBauBacT,
3aKpeIuIsieT ¥ anpoOupyeT MOJIyICHHBIC YMEHUS;

- B CaMOCTOSITEJIbHOU JACSATENIBHOCTH OOYYArOMINXCS, T/I€ OOYJarolIuics MOMKET
BBIOpATh JIEATEILHOCTh [0 MHTEpECcaM, B3aUMOJICMCTBOBATh CO CBEPCTHUKAMH Ha
PABHOIPABHBIX MO3UIIUAX, PEIIATh TPOOJIEMHbBIE CUTYAIIUU U JIP.;

- BO B3aMMOJICCTBUHU C CEMbSIMHU JETEH.

[IporpamMmma MOKET KOPPEKTUPOBATHCS B CBSI3U C U3MEHEHUSIMMU:

- HOPMaTUBHO-TIPaBOBOM 0a3bl JOIIKOJIHLHOTO 00pa30BaHNS;

- BUJOBOM CTPYKTYPHBI IPYIIIL;

- 00pa30BaTENBHOTO 3aIPOCa POIUTENECH.

[Toaxoas! K pOPMUPOBAHUIO TPOTPAMMBI:



- JInuHoCcTHO-OpHEeHTHPOBaHHbIN. OpraHuzanus 00pa3oBaTENBLHOTO Mpolecca ¢
y4€TOM TJIAaBHOTO KpuTepusi 3((HEKTUBHOCTH OO0YYaroOIIErocs — €ro JUYHOCTH.
MexaHn3M — co37aHue yCJIOBUHM ISl PAa3BUTHS JIMYHOCTH HA OCHOBE W3Yy4ECHUS
CIIOCOOHOCTEN 00yYaroIerocsi, ero UHTEPECOB, CKIIOHHOCTEH.

- [HesrenbHocTHBIM. OpraHuzanus JESTEIBHOCTM B OOIIEM  KOHTEKCTE
00pa30BaTENLHOrO MpoLecca.

- UennoctHpiid. OpraHu3anuss pa3BUTUS WM BOCHUTAaHUS HAa  OCHOBE
0O0LIeUEeI0BEUECKUX LIEHHOCTEHN, a TaKkKe ITUUECKUX, HPABCTBEHHBIX U T. [I.

- KoMIEeTEeHTHOCTHBIN. dopmupoBaHue TOTOBHOCTH oOyyJaronuxcs
CaMOCTOSTEIIBHO JEHCTBOBATh B XO/€ PELICHUS aKTyaJIbHBIX 3a/1a4.

- Cucremublii. MeToOAOI0OTHYECKOE HAINPABIEHUE, B OCHOBE KOTOPOTO JIEXKHUT
paccMOTpeHHe oOOydaroIlerocs Kak LEJIOCTHOTO MHOXECTBA JJIEMEHTOB U3
OTHOLLEHUH U PA3JIMYHBIX CBA3CH MEXIY HUMHU.

- JIlnanormyeckuii. Opra"nuzanus mnpoiecca ¢ y4éToM MpUHIKNA AUanora, CyobeKT-
CYOBEKTHBIX OTHOILIEHUH.

- IIpoGnemusiii. DopMUpOBAHHE NPOrPaMMbl C MO3HMIMI KOMIUIEKCHOTO U
MOJYJIBHOTO IIPEACTaBICHUs €€ CTPYKTYpbl KaK CHCTEMBI IIOAIPOrpaMM IIO
o0pa3oBaTenbHbIM 00JACTSIM U JETCKUM BHUAAM JI€ATEIbHOCTH, CIOCOOCTBYIOLIUM
LI€JIEBBIM OPUEHTUPAM Pa3BUTHS.

- Kynbryponornueckuii. Opranuzamuss nporecca ¢ Y4Y4ETOM ITOTEHLIHAJIA

KYJIbTYpOCOOOPA3HOTO COEPKAHUS TOIIKOJIBHOIO 00pa30BaHUsl.

Conepxkanue Kypca
OcHoBHBIE pa3jeJbl MPOrpaMMbl Y4eOHOT 0 Kypca
1) BBenenue B OCHOBBI reoMH(pOPMANMOHHBIX CHCTEM 7|
NPOCTPAHCTBEHHBIX JAHHBIX.
Oo6yuaroiuecs MTO3HAKOMSTCS c Pa3IMYHBIMU COBPEMEHHBIMU
reonH(OPMaLMOHHBIMU CHCTEMaMH. Y3HAIOT, B KaKUX OOJACTSIX MNpPUMEHSETCS
reouHpopMaTrka, Kakue 3a7aud MOXKET pelllaTh, a TakkKe Kak oOydaromiuecs

MOTYT CaMU [IPUMEHATH €€ B CBOEU MOBCEIHEBHOM KU3HMU.



2) Ypoxk padorsl ¢ TJIOHACC.

OOyuaromuecss 6a30BO YCBOST MPUHITUI MTO3uIMOHUpoBaHus ¢ momombio ['HCC.
VY3HatoT, Kak MOXKHO OpraHu30BaTh COOp CIYTHUKOBBIX [IaHHBIX, KaK OHHU
MPEJCTABIIAIOTCA B TEKCTOBOM BHU/JIE U KaK UX MOKHO BU3YaJIU3UPOBATH.

3) BbIOOp NPOEKTHOr0 HANPABJICHHUS H pacnpe/iejieHue PoJieii.

Beibop mnpoektHoro HampaBieHus. IlocranoBka 3amaun. MccnenoBanue
npobnematuku. [lnannpoBanue nmpoekra. Pacnipenenenue poien.

4) YcTpoiicTBO H NPUMEHEeHNe 0eCITMI0THHKOB.

OOyuaromecss TMoO3HaKOMSTCS ¢ ucTopued mnpumeHenuss BAC. VY3naoT o
coBpeMeHHbIX bAC, Kakne 3a/1auy MOKHO PEIIaTh C UX IMOMOLIBIO. Y3HAKOT TAKKE
OCHOBHO€ YCTpOUCTBO coBpeMeHHBIX bAC.

5) OcHOBBI ChEMKH € 0eCITHIOTHHKOB.

OOGyuaronuecst y3HarT, Kak co3gaércs mnonétHoe 3amanue s BAC. Kak
MPOM3BOJUTCS 3aIyCK M JabHEWIas cbéMKa ¢ nomoubio BAC. A takxke kakue
pEe3yNbTaThl MOKHO IMOJYYUTh U KaK 3TO cAenarh (MojrydeHue opTodoToIiaHa U
TPEXMEPHON MOJIENN).

6) Yriay6JaéHHoe M3y4yeHHMe  TEXHOJIOTHIi  00pa0OTKM  reoJaHHbIX.
ABTOMAaTHU3UPOBAHHOE MOJICTUPOBAHUE OOBEKTOB MECTHOCTH C MOMOIIbI0 Agisoft
PhotoScan.

7) COop reogaHHbIX.

AspodoToChEMKA, BBITIOJTHEHUE ChEMKH MECTHOCTH T10 TIOJIETHOMY 3aJaHHUIO.

8) O6padoTKa M AHAJIN3 T€0JAHHDbIX.

Coznanue 3D-moneneii.

9) N3yuyeHnue ycTpoiicTBa 1AJ1s NPOTOTHINPOBAHMSI.

O3HakoMJIeHHE C YCTpPOWCTBaMHM MPOTOTUIHPOBAHUS, MPEIOCTABICHHBIMU
oOyuarorumcs. OOyyarouuecs: y3HatoT OOILIMEe MPUHLUIBI pabOThl YCTPOUCTB, a
TaK>Xe KOT/1a OHU MPUMEHSIOTCS U YTO C UX MTOMOIIBIO MOYKHO TOJTYYUTb.

10) IMoaroroBka MaHHBIX JJISl YCTPOHCTBA NMPOTOTUNMPOBAHUS.

IToaroroBka 3D-Mopene, SKCIOPT JaHHBIX, ITIOATOTOBKA 33/ IaHHH I10 ITEYaTH.

11) IIporoTunupoBaHue.



[TpumeHenue ycTpoiicTB nporoTunuposanus (3D-npunTep).

12) IlocTpoenne NpPOCTPAHCTBEHHBIX CIIEH.
JlomonHeHne Mojelne Mo JaHHBIM a’po(OTOCHEMKHA C TIOMOINBIO PYYHOTO
MOJICIIUPOBAHUS U MOATOTOBKA K IEUaTH Ha yCTPOMCTBAX TPOTOTUITUPOBAHHS.

13) IMoaroroBKa mpe3eHTAIHIA.
N3yuenne oOCHOB B TOATOTOBKE mpe3eHTanmuu. Co3maHue MPE3eHTAIUH.
[ToaroToBKa K MpeACTaBICHUIO PEATU30BAHHOTO MTPOTOTHIIA.

14) 3auUTa NMPOEKTOB.

HpeﬂCTaBHGHI/Ie PCAIIN30BAHHOIO ITPOTOTHIIA.

Ilnanupyembie pe3yJbTAThI
OO6mIue MoI0KEeHUs

[Iporpamma ga€t oOydarmMMCS BO3MOXHOCTh TMOTPY3UThCS BO BCE
MHOrooOpa3ue MNpOCTPAHCTBEHHBIX (T€OMH(POPMAIIMOHHBIX)  TEXHOJIOTHH.
[Iporpamma 3HaKOMUT 00yHarONTUXCS C TECOMHPOPMAIMOHHBIMHU CUCTEMAMU U C
Pa3IMYHBIMKU BUJIAMH T€OJaHHBIX, TTO3BOJISECT MOJIYYUTh 0A30BbIe KOMIIETCHIIUN
no cOOpy MJaHHBIX M OCBOUTH TEPBUYHBIC HABBIKU pPabOThl C JaHHBIMHU.
[Toy4yeHHBIE KOMITIETCHIIMM U 3HAHUS MO3BOJIAT 00YYaIOMUMCs TPUMEHUTD UX
MOYTH B JIOOOM HaINpaBJICHUU COBPEMEHHOIro phiHKAa. OCBOMB Mporpammy,
oOyyarommuecss CMOTYT BbIOpaTh Haumboyiee HHTEPECHYIO I HHX
TEXHOJIOTUYECKYIO HAMpaBJICHHOCTh, KOTOPOH OHHM OyAyT 00ydaThbCs B pamMKax
yrayOa€HHOTO MOIYJIS.

[Iporpamma 3arparmBaeT Takwe Tembl, Kak: «OCHOBBI pabOTBHl C
MPOCTPAHCTBEHHBIMU JAaHHBIMWY, «OpUEHTUPOBAHUE HA MECTHOCTHY», «OCHOBBI
dbotorpadum», «CamocToSTENbHBIM CcOOp AaHHBIX», «3D-MoaenupoBaHue
MECTHOCTH U 00BEKTOB MECTHOCTIY, «['eonrpopmanmonnsie cuctemsl (I'IC)»,
«Buzyanuzaius 1 npeACcTaBICHUE PE3YJIbTATOBY.

B  ocHoBe pa3paboTaHHOM  mporpaMMmbl  JIEKUT  MeToauyeckuit
MHCTpYMeHTapuil henepanpHOro ThioTopa brictpoBa AnToHa FOpheBnua «CeTh
JIETCKUX TeXHOoMapkoB “KBaHtopuym”. BBOJIHBIN MOIYIIbY.
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[IporpaMMa  oOpueHTHpOBaHa  Ha  JIONOJHHUTENbHOE  0Opa3oBaHME
oOyuJarouxcs MKOJILHOTO Bo3pacTa / Kiacca.

MakcuMalibHOE KOJTMYECTBO O0yYaroIUXCs B TpyIie — 15 yenoBek.

CTpyKTypa IUIaHUPYEMBIX PE3yJIbTaTOB
[Inanupyemble pe3yabTaThl ONMPAIOTCS HA BEAYLIUE IEJIEBbIE YCTAaHOBKH,
OTPAKAIOIIME OCHOBHOM, CYIIHOCTHBIA BKJIAJ Ka)KJIOM M3y4aeMOW MPOTPaMMBbl B
pa3BUTHE JIMYHOCTHU, O0YUAIOIIUXCSI, UX CIIOCOOHOCTEH.
B cTpykType miaHUpyeMbIX pe3ylbTaTOB BBIACIAIOTCSA CIEAYIONINE TPYIIIbL:
1. JInuHOCTHBIE  pE3yJbTaTbl  OCBOEHUS  OCHOBHOM  0Opa3oBaTesbHOM
OpOrpaMMbl  MPEJACTaBICHbl B COOTBETCTBUM C TPYNIOW JIMYHOCTHBIX
PE3yJIbTaTOB.
2. MerampenMeTHble pe3ylbTaThl OCBOCHHS OCHOBHOW 00pa30BaTeIbHOU
IpOrpaMMBbl TPEACTABIEHBl B COOTBETCTBUU C MOATPYNIIAMH YHUBEPCATHHBIX
y4eOHBIX JEHCTBUM.
3. IlpenmetHpie  pe3ynbTaThl  OCBOGHHS  OCHOBHOM  00pa3oBaTebHOU
OporpaMMbl MPEICTABIEHbl B COOTBETCTBUM C TIpyHIaMH pPe3yJbTaToOB

y4eOHOT0 TIpeIMeTa.

JINYHOCTHBIC PE3yJIHTATHI
Ilpoepammuvie  mpebosanus K  YPOBHIO  GOCNUMAHHOCMU  (TUYHOCHIHbBIE
pe3yibmamol);
— chOpMHUPOBAHHOCTh BHYTPEHHEH TMO3UIMU OOYYArOIIErocs, AMOIIMOHAIBHO-
MIOJIOKUTEIIBHOE OTHOIIICHHE OOYYArOIIETOoCs K IKOJIE, OPUCHTAIUS Ha TTO3HAHHE
HOBOTO;
— OpHEHTAIMSI Ha 00pa3el] MOBEICHUS «XOPOIIETO YICHUKAY;
— ¢(OpMHUPOBAaHHOCTh CAMOOIICHKH, BKJIIOYasi OCO3HAHHE CBOMX BO3MOXXHOCTEH B
YYE€HHH, CTIOCOOHOCTH aJIeKBAaTHO CYAWTHh O MPUYMHAX CBOETO yCleXa/Heyclexa B
YYCHHH; YMEHUE BUJETh CBOU JOCTOMHCTBA U HEIOCTATKU, YBAXaTh CE€0s1 U BEPUTH
B yCIIEX;
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— ¢(hOpMUPOBAHHOCTH MOTUBALIUU K YUEOHOM ACSATENBHOCTH;

— B3HAHWE MOpAJBHBIX HOPM U C(OPMUPOBAHHOCTH MOPATBHO-ITUYECKUX

CY)KJIEHUH, CIOCOOHOCTh K PEIICHHIO MOpPAJIbHBIX MpoOJeM Ha OCHOBE

KOOPJIMHAIINH PA3JIMYHBIX TOYEK 3PEHHS, CIOCOOHOCTH K OIEHKE CBOMX TOCTYITKOB

U JCUCTBUHN APYrux JIOJIEH ¢ TOUKU 3PEHHUs COONIOACHUS/HAPYIICHUS MOPAIbHON

HOPMBI.

IIpoepammnvie mpebosanus K yposHIO pa3eumusi:

— c(OpMHUPOBAHHOCTH MPOCTPAHCTBEHHOTO MBINIJICHUS, YMEHHE BUACTh 00BEM B

TUTOCKUX TIPEIMETaXx;

— yMeHHe o0OpalaThiBaTh W CHUCTEMATHU3UPOBATH OOJIBIIOE  KOJIUYECTBO

uHbopMaIuy;

— ¢(hOpMUPOBAHHOCTH KPEATUBHOTO MBIIIJICHUS, TOHUMAHUE TTPUHITUIIOB CO3/IaHUs

HOBOTO MPOIYKTA;

— ¢(hOopMHUPOBAHHOCTH YCUIYNBOCTH, MHOT'033/Ia9HOCTH;

— ¢(hOpMUPOBAHHOCTH CAMOCTOSITEIILHOTO MO/IX0/1a K BBIMOJIHEHUIO Pa3TUYHBIX

3a/1a4, yMeHHe paboTaTh B KOMaH/Ie, yMEHHE MMPABUIILHO JEIETUPOBATH 3a1a4H.
MertanpenMeTHbIe pe3yIbTaThl

I'eorpadus

BrITyCKHUK HAYyIUTCS:

. BBIOMpATh MCTOYHUKH Teorpaduueckoit mHbopmaruu (kaprorpaduyeckue,

CTaTUCTUYECKHE, TEKCTOBBIC, BHICO- U (HOTOM300paKEHUS, KOMITbIOTEPHBIE Oa3bl

JTAaHHBIX ), aJICKBATHBIC PEIIACMBIM 3aJ1a4aM;

. OpPUEHTHUPOBATbCA B  HCTOYHMKAxX  reorpaduyeckodl  WHGOPMAIMH

(kapTorpadudeckre, CTaTUCTHYECKUE, TEKCTOBBIC, BHUIEO- U (HOTOM300paxKeHUs,

KOMITBIOTEpHbIE 0a3bl JIaHHBIX): HAXOJAWTh U U3BJIEKATh HEOOXOAUMYIO

nHGOPMAITUIO; ONpPENCNATh W CpPaBHUBATh KAYCCTBEHHBIC M KOJMYCCTBCHHBIC

MOKa3aTeNd, XapaKTepu3ylIire reorpadhuieckrue 0ObEeKThI, MTPOIIECCHl U SBICHUS,

WX TIOJIO)KCHHUE B TIPOCTPAHCTBE IO TeorpapuIecKuM KapTaM Pa3HOTO COICPIKaHUS

U JPpYTUM HCTOYHHUKAM, BBIABIIATH HCAOCTAIOIYHO, B3aMMOJOIOJIHAIOITYTO W/ M
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MIPOTUBOPEUYNBYIO reorpaduiecKyto HH(PpOpMaIIHIO, MPEACTABICHHYIO B OJJTHOM WJIH
HECKOJIbKUX UCTOYHHUKAX;

. NPEJCTaBISITh B pa3IUYHbIX (GopMmax (B BUIAE KapThl, TaOmuipl, rpaduka,
reorpaduyeckoro onvcanus) reorpadpuueckyro nHGopMaIuo, HEOOXOIUMYIO JIJIS
penieHus: yueOHbIX U MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4.

BbINyCKHUK MOTYYUT BO3MOKHOCTh HAYUYUTHCS:

. MOJIETUPOBATh reorpapuyeckue 0OHEKTHI U SABICHUS;

. NPUBOAUTH TPUMEPHI TMPAKTHUECKOTO HCIOJIb30BAaHUSI Teorpaduueckux

3HAHUU B Pa3IMIHbIX 00J1aCcTIX JACATCIBHOCTH.

Maremaruka

CrarucTika u TeopHsi BEpPOSITHOCTEN

BrInycKkHUK HAy4YHUTCS:

. IIPE/ICTABIIATh JAHHBIEC B BUE TaOJIHII, TUArPaMM;

. yuTaTh HHGHOPMAIIUIO, MPEICTABICHHYIO B BU/JIE€ TAOJIUIIbI, JUATPAMMEBI.

B noBcenHEBHOM XKU3HU U TTPU U3YUYCHUU JAPYTUX MPEIMETOB BBITYCKHUK CMOKET:

. U3BJIEKAaTh, MHTEPOPETUPOBATL MW  MpeoOpa3oBbIBaTh  MH(OpMAIHIO,
NPEICTAaBICHHYI0 B Ta0nWIlaX W Ha JuarpaMmax, OTPaKarollyl0 CBOWCTBAa H
XapaKTEPUCTUKU PEaJIbHBIX MPOLIECCOB U SIBIICHUIA.

Harnsaanas reometpust

I'eomerpuueckue purypol

BrinyckHUK HayyuTCs:

. orepupoBaTh Ha 0a30BOM ypOBHE MOHATHSIMH: (PUTypa, TOUYKA, OTPE3OK,
npsiMasi, JIyd, JoMaHasi, yroj, MHOTOYTOJbHUK, TPEYTOJIbHUK U YEThIPEXYTOJIbHUK,
NpPSIMOYTOJIBHUK M KBaJApaT, OKPYXHOCTb M  KpYyr, MPSIMOYTOJIbHBINA
napaienenunen, kKyo, map. M3o0paxkarh uzydaembie GUTYpbI OT PYKH U C
MTOMOIIIBIO TUHEUKHU U IIUPKYJIS.

B noBcenHeBHON XU3HU U MPHU U3YYEHHUU IPYTUX MPEAMETOB BBIMYCKHUK CMOXKET:

. pemaTh NPaKTUYECKUE 3aJayd C NPUMEHEHUEM IPOCTEHIINX CBOMCTB
duryp.
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N3mepenus u BBIYUCIEHUS
BrimyckHUK HayduTCs:
. BBIIIOJIHATh W3MEPEHUE JUIMH, PACCTOSHUW, BEJIIMYMH YTJIOB C IOMOIIBIO

HHCTPYMCHTOB IJIA I/I3M€peHI/Iﬁ JJIMH U YT'JIO0B.

dusuka

BrInyCKkHUK HAy4YHUTCS:

. co0Jro1aTh TIpaBuiia 0€30MaCHOCTH U OXpaHbl TpyAa IIpU padboTe ¢ yueOHbIM
1 1a00paTOpPHBIM 000PYTOBAHUEM;

. MOHUMATh TPUHIUIB JEWCTBUS MAaIlMH, IPUOOPOB U TEXHUYCCKHUX
YCTPOMCTB, YCIOBUS UX 0€30IMaCHOTO MCIIOIH30BaHUS B IOBCETHEBHOM KU3HMU;

. WCIIOJB30BaTh IIPH BBINOJIHEHUH YYE€OHBIX 3aJ1ad HayYHO-TIOMYJISIPHYIO
auTepaTtypy O (PU3MYECKHX SBJICHHUSX, CIPABOYHBIC MATEpHUAIbl, PECYPCHI

MHTEPHETA.

NudopmaTtuka

BbINyCKHUK Hay4uTCS:

. pasznuyaTh BUABI MHGOPMAIMK MO crioco0aM €€ BOCIPUSITHS YEIOBEKOM H
o crnocodam e€ mpeICTaBlIeHUs Ha MaTEPUATIbHBIX HOCUTENSX;

. NPUBOJUTh  TMPUMEpPbl  MH(OOPMALIMOHHBIX  MPOIECCOB  (MPOIECCOB,
CBSI3aHHBIX C XpaHEHHEM, IpeoOpa3oBaHMEM M Mepenavei JaHHbIX) B KUBOU
IIPUPOJE U TEXHHUKE;

. knaccudunmponats cpeactBa MKT B cOOTBETCTBUY € KPYTrOM BBITIOJTHIEMBIX

3a7au.

Marematnueckre OCHOBbI MH(POPMATUKU
BrInyCKHUK NOJIYyYUT BO3MOKHOCTD:
. NO3HAKOMUTBCSI € TNPUMEpPaMM  MATEMATHYECKUX  MOJENEN U

HCIIOJIB30BAHUEM KOMIIBIOTCPOB IIPH HMX AHAJIMU3C; MOHATH CXOACTBA W PA3JTHYMA
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MEX1y MaTeMaTUYECKON MOJIENbI0 00BEKTa U €r0 HATYPHOUH MOJEINbIO, MEXIY

MaTeMaTHUYECKOMN MOACIIBIO 00BEKTa/SIBIICHHS U CIIOBECHBIM OIMCAHHUEM.

Hcnonb3oBaHre NpOrpaMMHBIX CUCTEM U CEPBUCOB

BbIlyCKHUK HAy4UTCA:

. KJaccupuIpoBaTh (HalIbl IO TUITY M HHBIM TIapaMeTpaM;

. BBITIOJIHATh OCHOBHBIE ormepanuu ¢ (Qaitnamu  (co3naBaTh, COXPAHSATH,
PEIaKTUPOBATh, YAAISIThH, ApXUBUPOBATH, «PACIIaKOBBIBATE) apXUBHBIE (halIbI).
BrinyckHUK oBiageeT (Kak pe3yJibTaT MPUMEHEHUS IPOrPaMMHBIX CUCTEM U
MHTEPHET-CEPBHUCOB B JAHHOM Kypce U BO BCEM 00pa30BaTEIIbHOM IMPOIIECCE):

. HaBBbIKAMU PaOOTHl C KOMIIBIOTEPOM; 3HAHUSMH, YMEHUSMH U HaBBIKaMH,
JIOCTaTOYHBIMU JUIsI PabOThl C PA3IMYHBIMU BUJAMU TPOTPAMMHBIX CHCTEM U
MHTEpPHET-CEpBUCOB  ((aiiJloBble  MEHEIKEPBI,  TEKCTOBbIE  PEIAKTOPHI,
AJIEKTPOHHBIE TAOIMIIBI, Opay3ephl, MOUCKOBBIE CUCTEMBI, CIIOBAPH, IJIEKTPOHHbBIE
SHIMKJIONEANH); YMEHHUEM OIUChIBaTh pPabOTy 3TUX CUCTEM U CEPBUCOB C
MCIIOJIb30BAaHUEM COOTBETCTBYIOLIEH TEPMUHOJIOTHH;

. pa3nuyHbIMH  (OpMaMH TPEJCTABICHUS JAHHBIX (TaONHIIbI, JUATPaMMBbI,
rpauKky U T. 1.);

. MO3HAKOMHUTCSI €  TPOrpaMMHBIMH  CpeIcTBaMM g paboThl ¢
ayIMOBU3YaJbHBIMU JIAHHBIMU M COOTBETCTBYIOIIUM MOHSATUMHBIM aIapaToM.
BBINTyCKHUK TIOy4UT BO3MOXKHOCTH (B JAaHHOM Kypce M HMHOW y4yeOHOMU
NESATEeIIbHOCTH):

. MPAKTUKOBATbCS B  HCIOJB30BAHMM OCHOBHBIX BHUJOB MPHUKJIAJAHOTO
nporpaMMHOro obecredeHus: (peJakTopbl TEKCTOB, DJIEKTPOHHBIC TaOJIHUIIbI,
Opay3epsl u 11p.);

. MO3HAKOMUTBCSI €  MPUMEpPAMH  HCHOJIb30BAaHUS ~ MAaTEMATUYECKOTO
MOJEJINPOBAHUSI B COBPEMEHHOM MUPE;

. MIO3HAKOMUTHCSI C IMOCTAHOBKOW BONpPOCAa O TOM, HACKOJBKO JOCTOBEpPHA
noJtydeHHasi “H(popMaIusi, TOJAKpEIieHa JId OHA J0Ka3aTeIbCTBAMHU TOITTUHHOCTH
(OpuMep: HaMYUE 3JEKTPOHHOW IMOAMMCH); MO3HAKOMHUTBHCS C BO3MOXHBIMH
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MOJIX0JJaMH K OILIEHKE JOCTOBEPHOCTH MH(pOpMaIH (IpUMep: CpaBHEHUE JaHHBIX
U3 Pa3HbIX HCTOYHUKOB);

. ITI03HAKOMHUTHCS € MpuMepamiu ucnoabs3oBanus KT B coBpemeHHOM Mupe;

. HOJYyYUTh MPEACTABICHUS O pPOOOTU3UPOBAHHBIX YCTPOMCTBAX M HX

HCIIOJIB30BAHWHU HA ITPOMU3BOACTBC U B HAYUHBIX UCCIICIOBAHMAX.

TexHonorus

PesynbTaThl, 3asBieHHBIE 0Opa3oBaTelbHONW mporpamMmon «TexHojorus» 1o
0JI0KaM cojiep KaHus

DopMUpPOBAHUE TEXHOJIOTHYECKOM KYJbBTYPbl M TMPOEKTHO-TEXHOJIOTHYECKOTO
MBIIIUICHUST 00yYarOITUXCs

BrITyCKHUK HAYIUTCS:

. CIe0BaTh TEXHOJOTMM, B TOM YHCIE€ B IPOLECCE HU3TOTOBJICHUA
CyOBbEKTHBHO HOBOTO IIPOJIYKTA;

. OIICHUBATh YCJOBHUS MPUMEHUMOCTH TEXHOJOTHUM, B TOM YHCJIEC C MO3ULIUM
AKOJIOTUYECKOM 3alUIIEHHOCTH;

. MPOTHO3UPOBATh MO M3BECTHOM TEXHOJOTUU BBIXOJBI (XapaKTePUCTUKHU
IpPOJyKTa) B 3aBUCHUMOCTH OT M3MEHCHHUS BXOJOB/IapaMeTpOB/PeCypcoB,
IPOBEPATH IPOTHO3BI  OINBITHO-DKCIIEPUMEHTAILHBIM ITyTEM, B TOM YHCJIE
CaMOCTOSITEJIbHO IUIAHUPYS TaKOTO POJia SKCIIEPUMEHTHI;

. B 3aBUCHMOCTH OT CHUTyallUM ONTHUMHM3UPOBATH 0a30BbIE€ TEXHOJIOTUU
(3aTpaTHOCTP — Ka4eCTBO), MPOBOJWTH aHAIN3 AaIbTCPHATUBHBIX PECYPCOB,
COCIMHATL B CIWHBIN IIAH HECKOJIBKO TEXHOJIOTMM 03 MX BHIOM3MCHCHMS IS

IMOJIYy4CHUA CJIOZKHOCOCTAaBHOI'O MaTCpUuaJIbHOI'O 501041 I/IH(I)OpMaHI/IOHHOFO

MIPOJTYKTA;
. MPOBOJIUTH OIEHKY M HUCHBITAHUE TOJYYEHHOTO MPOIYKTA;
. MPOBOAUTL aHAIM3 MOTPEOHOCTEW B TEX WM HMHBIX MaTepUAIbHBIX WJIU

UH(OPMAIIMOHHBIX MPOAYKTAX;
. OMMUCHIBATh TEXHOJOTMYECKOE PEIICHHE C IMOMOLIBIO TEKCTa, PUCYHKOB,

rpaduuecKoro u300paxxeHus;
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. aHAM3UPOBATh BO3MOXKHBIC TEXHOJOTUYECKHUE PEIICHUS, ONPEACNATh HX

JOCTOMHCTBA U HEOCTATKU B KOHTEKCTE 3aJJaHHON CUTYallUH;

. IPOBOANUTH M aHAIM3UPOBATH Pa3pabOTKy W/WIM pealu3alfio MPUKIaJIHbIX

IIPOEKTOB, MIPEIOJIATAFOIINX

. OTIpe/IeTICHNEe XapaKTEPUCTUK H pa3pabOTKy MaTepuajIbHOrO MPOIYKTa,

BKJIIOYAsi €ro MOJENUpOBaHHEe B WH(MOPMALMOHHONW cpeae (KOHCTPYKTOpE),

BCTPaWBaHHUE CO3/IaHHOTO HH(POPMAIIMOHHOTO MTPOYKTa B 3aJJaHHYIO0 000JI0UKY,

. U3TOTOBJICHHE WH(GOPMAIMOHHOTO TPOAYKTa 1O 3aJaHHOMY ajTrOpPUTMY B

3aJJaHHOI 000JIOUKE;

. NPOBOAWT, U aAHAJIM3UPOBATh  pa3pabOTKy W/ WM  peau3aluio

TEXHOJIOTHYECKUX MPOCKTOB, MPEANOIararonux:

- ONTUMM3AIMIO  3aJJaHHOTO  crocoba  (TEXHOJOTHH) MOJIY4CHUS
TpeOyIolIerocs MaTepHATbHOTO MpoaAyKTa (IMOCjie €ro NpPUMEHEHHUS B
COOCTBEHHOM MPAKTUKE),

— pa3paboTKy (KOMOMHUpOBaHWE, WU3MEHEHHE MapaMeTpoB W TpeOOBaHUU K
pecypcam) TEXHOJOTMHM TOJYyYeHUS MAaTepUAIBHOTO M HWH(OPMAIMOHHOTO
MPOJYKTa C 3aIaHHBIMA CBOMCTBAMU;

. MPOBOJIUTh M AHAJU3UPOBATH Pa3pabOTKy W/WIW Peau3alfi0 MPOEKTOB,

MPEIMOJIararoIHX:

— MJIaHupoBaHuE (pa3paboTKy) MaTEpUAILHOTO MPOJIYKTa B COOTBETCTBUU C
3alayeii  COOCTBEHHOW JNIEATENbHOCTH (BKJIIOYAash MOJEIMPOBAHUE U
pa3pabOTKy JOKYMEHTAIIHH),

— IIaHUpOBaHKWE  (pa3paboTKy) MaTepUalbHOIO MPOAYKTa HA OCHOBE
CaMOCTOATENLHO  TMPOBEAEHHBIX  HCCIICIOBAHHM MOTPEOUTETHCKUX
WHTEPECOB.

BrIMTyCKHUK MOTYYUT BO3MOKHOCTh HAYUUTHCS:

. BBISIBIISTH u dbopMynpoBaThH npolbiemy, TpeOYyIOIIyIO

TCXHOJOINYCCKOI'0 PCIICHUA,
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. MOIU(UIMPOBATh HMMEIOIIMECS MPOAYKTHl B COOTBETCTBUHU C
CUTYyalueil/3aka3oM/moTpeOHOCThIO/3a]auell IEATENbHOCTH U B COOTBETCTBHHU C UX
XapaKTepUCTHKaMH pa3pabaThIBaTh TEXHOJIOTHIO HA OCHOBE 0a30BOM TEXHOJIOTHUH;

. TEXHOJIOTU3UPOBATh  CBOWM  OMNBIT, MPEIACTaBIATH HAa  OCHOBE
PETPOCIEKTUBHOTO aHAIW3a U YHU(PHUKAIUHU JEATEIbHOCTH OINHUCAaHUE B BUJC

HHCTPYKIMHU WA TEXHOJOTMYECKOM KapThbI.

[IpenmeTHbIE pe3yabTaThI

IIpoecpammmusie mpebo6anuss K 3HAHUAM (pe3yIbmamvl meopemuieckou
NnO0020MOBKUL):

. npaBuia Oe30mMacHOW pabOThl C  3JIEKTPOHHO-BBHIYMCIUTENbHBIMA

MallMHaM#W U CPCACTBAMU IJIA c6opa IMPOCTPAHCTBCHHBIX JTdHHBIX;

. OCHOBHBIE BHUJIbI TIPOCTPAHCTBEHHBIX TaHHBIX;
. COCTaBHBIE YaCTH COBPEMEHHBIX T'€OMH(OPMAIMOHHBIX CEPBUCOB;
. npo(ecCHOHAIBHOE TIPOrpaMMHOE oOOecrnedueHre s  00paOdOTKH

MIPOCTPAHCTBEHHBIX JTAHHBIX;

. OCHOBBI M TIPUHITHITHI a3POCHEMKH;

. OCHOBBI M TIPUHIUIBI PabOThI  TI00ATBHBIX HABUTAIIMOHHBIX
cnyTHuKOBBIX cucteM (I'HCC);

. MPEACTABICHUE U BU3yaJIU3alusl MPOCTPAHCTBEHHBIX JAHHBIX JIJIS

HEeNpo(heCCHOHAIBHBIX TTOJIh30BATEIICH;

. npuHIHIE 3D-MoAennpoBaHUS;
. YCTPONCTBO COBPEMEHHBIX KapTOrpaduuecKrX CEpBHUCOB;
. IIPEICTABICHUE U BU3yaJIU3alUsl POCTPAHCTBEHHBIX AAHHBIX IS

Henpo(eCCHOHAIIBHBIX MOTH30BATEICH;
. nemu@prupoBaHIe KOCMUYECKUX N300paKeHUH;

. OCHOBEHI KapTorpadumu.

IIpocpammuvie mpeboanus K YMeHUSM U HABLIKAM  (pe3yibmamul

NPaKmu4eckou n0020Mmo6Ku).
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. CaMOCTOATEJIBHO pEIIaTh IIOCTaBJICHHYIO 3aJady, AaHaJIu3upys H
noadupasi MaTepuaibl U CPEACTBA I €€ PELICHUS;

. co3JaBaTh W PACCUUTHIBATH MOJETHBIA IUIAH [JIs1 OECHHIIOTHOIO
JIETaTENBHOTO arnmapara;

. 00pabaThIBaTh a3POCHEMKY U MOTY4YaTh TOUHBIE OPTOPOTOIIAHBI U

ABTOMATHU3UPOBAHHLIC TpéXMepHBIe MOACIN MCCTHOCTH,

. MOAeTUpOBaTh 3D-00BEKTHI;

. 3aIMIIATh COOCTBEHHBIE TPOEKTHI;

. BBITNOJIHATH OLIU(PPOBKY;

. BBINIOJIHATH IPOCTPAHCTBEHHBIN aHAJIN3;

. CO37aBaTh KapThl;

. co3laBaTh MpocTeillne reorpaUyecKkue KapTbhl  Pa3IMYHOIO
COJIep KaHUS;

. MOJIEJIUPOBATh reorpauyeckre OOBEKTHI U SIBJICHUS;

. IPUBOIUTH PUMEPHI MPaKTUYECKOTO UCIOJIb30BAHUS

reorpauyecKrx 3HaHUW B Pa3IMYHBIX 00JACTAX AEATETbHOCTH.
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2.1 YueOHbIii KaJleHIAPHBIH rpaduk.

Paznen Ne2. Kommiekc opraHu3annoHHO-TEIArOTMYeCKUX yCI0BHIA.

No Bcero

/11 Paznenbr mporpamMel yaeOHOTO Kypca 94acoB
3HakomcTBO. Texnuka 0e3onmacHocTu. BBogHoe 2
3ausaTHe («MeHss1 MUP»).

Beenenue B reonHpopManuoOHHbIE TEXHOJIOTUH.
Keiic 1: «CoBpemeHHbIe KapThl, win Kak
onmucarb 3eMi10?».

2.1. | Heo6xoammocTh KapThl B COBPEMEHHOM MHUpE. 2
Cdepbl npuMeHEeHHUS, TEPCIIEKTUBBI
WCITOJI30BaHUS KapT.

2.2. | BexropHble naHHbIe HA KapTax. 3HAKOMCTBO C 2
Be6-I'MC. LiBet kak aTpuOyT KapThl. 3HAKOMCTBO
C KapTorpapmaecKMMH OHJIaH-CEPBUCAMHU.

2.3. | Ceer uiBet. Posb 11BeTa Ha kapTe. Kak 3acTaBuTH 1
1BeT paboTaTh Ha ceOs?

2.4. | Co3manue u myOJIMKaIus COOCTBEHHOM KapThl. 2
Keiic 2: «['100a1bH0€ TO3MIINOHMPOBAHKE 4
“Haiam ce0s HA 3eMHOM HIape”».

3.1. | Cucremsl ri1o6aIpHOTO MO3UITMOHUPOBAHUS. 2
3.2. | llpumeHeHHe CITyTHUKOB ISl TO3UIIMOHUPOBAHHUS. 2
dorTorpadpumu u NnaHOpambl.
Uctopust potorpaduu. dotorpadus kak cnocod 1
4.1. | u3ydeHHs OKpYKarolero Mupa.
Xapakrepuctuku dotoanmnapaToB. [Tonyyenue 2

4.2. | xauecTBEHHOrO (POTOCHUMKA.

4.3. | Coznmanue chepudeckux nanopam. OCHOBHBIC 2
nonatus. Heobxoaumoe obopynosanue. TexHuka
ChEMKHU c(hepruyIeCcKUX TaHOpaM Pa3TuIHON
anmapartypoi (kamepsl cMapTHOHOB 6€3
ITATUBOB, LIU(PPOBBIE (pOoTOAITIIAPATHI CO
ITaTUBAMU U T. 11.).

4.4, | Co3nanue ceprueckux nanopam. CimmBka 4

nonyueHHbIX potorpaduii. Koppekuus u petyib
naHopam.
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OcHoBbl a3podorochémikn. Illpumenenune BAC
(0ecnnMII0OTHBIX ABUALIMOHHBIX CHCTEM) B
aspodorocnhémke (Keiic 3.1: «/lns yero Ha
CaMOM JieJie Hy KeH 0eCIIMIOTHBIM JIeTaTeIbHbIN
anmapar?»).

doTtorpamMMeTpus U €€ BIMSIHUE HA COBPEMEHHBIN

5.1. | mup.
CueHnapuu cb€MKH 00BEKTOB JIJIs1 TOCIEIYIOIETO
MOCTPOEHUS UX B TPEXMEPHOM BUJIE.
5.2.
[TpuHIIUT TOCTPOEHUS TPEXMEPHOTO U300paKEHUS
Ha KoMmIibtoTepe. PaboTa B pororpamMmmerpuyeckom
[1O — Agisoft PhotoScan nnu aHamoruaHoM.
5.3. | O6paboTKa OTCHATOrO MaTepHaa.
becniunoTHuk B reonHdopmartuke. Y CTpONUCTBO U
5.4. | mpuMeHeHHE JIPOHa.
5.5, | Texuuueckue ocobennoctu bBITJIA.
5.6. | [MumotupoBanue BITJIA.
Hcnonb3oBanre OECIUIOTHUKA 151 ChEMKHU
5.7. | MECTHOCTH.
Bosznukaromme npo6iemsl pu cozaanuu 3D-
mozaenel. CiocoObl peTaKTUPOBAHUS TPEXMEPHBIX
5.8. | moneneii.
TexHOoJIOruu MPOTOTUIIMPOBAHMUS. Y CTPOMCTBA JJIS
BOCCO3J]aHUs TpEXMEpHBIX Moieneit. PadoTta ¢ 3D-
5.9. | npunHTepoMm.
PuU3NYECKNE U XUMUYECKUE CBOMCTBA MJIACTHUKA
st 3D-nipunTepa. [leuats TpéxMepHO MoACTH
5.10. | mIkoIsL

Keiic 3.2: «A3meHeHHe cpelibl BOKPYT HIKOJIbD).

6.1. | Pabota B I1O nnst pydyHoro TpéxmepHoro
moenupoBanus — SketchUp wnm ananorngsom.

6.2. | OkcnopTupoBaHue TpPEXMEPHBIX (HailoB.
[IpoekTrpoBaHrEe COOCTBEHHOM CIICHBI.

6.3. | [leuats Mmogenu Ha 3D-npuntepe. OpopmieHue
TPEXMEPHOM BEIIECTBEHHOW MOJEIH.

7 [ToaroroBka 3amMThI IPOEKTA.
8 3amura NpoeKToB.
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3aknrouuTenbHoe 3aHaTue. [logsenenue nToros
9 paboTsl. [Tnansr mo gopadoTke.
Htoro

72

HpI/IMepHOC y‘IC6HO-T€MaTI/I‘{€CKOC IIAHUPOBAHUC!

Ne | Paznen mporpamMmbl ydeOHOTO Kypca
/11

Komnnuects 0
YacoB

1 3HakoMCTBO. TexHuka 0€30IIacHOCTH. BBOIHOE 3aHSATHE
(«MeHsst Mup»).

2
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Beenenue B reonHpopmannonsusie Texnonoruu. Keiic 1.
«CoBpemeHHbIe KapThl, wiK Kak onucats 3eMitto?».

Keiic 3HakoMUT oOOy4aromuxcs C PasHOBUIHOCTSIMU
naHHbIX. Pemas 3amgauy kelica, oOydaroliuecst MPOXOIST
CJICYIOIINE TEMATHKHU: KapThl M1 OCHOBBI UX (POPMHUPOBAHUS;
U3yYEHUE YCIOBHBIX 3HAKOB U MPUHIIUIIOB UX OTOOpaKeHUs
Ha KapTe; CHCTEMBbl KOOpDAMHAT M TPOEKIMHA KapT, HUX
OCHOBHBIE XapPaKTEPUCTHKH W BO3MOXKHOCTU TPUMEHEHUS;
macmtadl ¥ Jp.  BCIOMOTATENbHBIE  HWHCTPYMEHTHI
dbopMupoBaHUS KapTHI.

Keiic 2: «I'noGanbHoe nmo3urmonupoBanue “Haitnu cedst Ha
3€MHOM Iape”’».

HecMmoTps Ha TO, 4TO HABUTATOPHI U CIIOPTUBHBIE TPEKEPHI
CTaId HEOThEMJIEMOM 4YacThi0 HaIleW >KM3HH, Majo KTO
3HAaeT NpUHIMN UX padotel. [lpoiina keiic, oOydarommecs
y3Haot 1npo [JIOHACC/GPS — npunuunsl paOoThI,
UCTOPHIO, COBPEMEHHBIE CUCTEMBI, IPUMEHEHUE.
[Ipumenenue norrepoB. Buzyanuzanusi TEKCTOBBIX JaHHBIX
Ha kapte. Co3iaHne KapThl UHTEHCUBHOCTH.

dotorpadun u maHOpambl.

Pazien, MOCBSIMIEHHBI HWCTOPWHM W TMPUHIUAIIAM CO3JaHUS
dbortorpaduu. OOyyaronmecss MO3HAKOMSITCA C TEXHUKOU
co3nanust (ororpadun, MO3HAKOMATCS C BO3MOXHOCTSIMH
npuMeHeHus: (ororpaduu Kak CpeAcTBa CO3/IaHUS YEro-
m60.

OcHoBbl  adpodoTochéMKH. [IpuMeHeHHEe OeCUIOTHBIX
aBUAIIMOHHBIX cuUcTeM B a’podotochémie. Keiic 3.1: «[lns
Yero Ha caMoOM Jieje HyXEeH OECTUJIOTHBIN JieTaTelbHbIHI
anmnapar?».

OObEMHBIA  Keic, KOTOpbIA TMO3BOJIUT OO0YyYaIOIIUMCS
OCBOMWTH HOJIHYIO TEXHOJIOTHYECKYIO LENOYKY,
UCIIOJIB3YEMYI0 KOMMEPUYECKUMU KOMIIAHUSAMH. Y CTPOKCTBO
u npuHIUIel pyaknuonupoanust BIIJIA, ocHoBbl dhoTo- U
BUJICOCHEMKA W TPUHIUIOB Tiepenadyd WHGOpMaIuu C
BIUJIA, o6paboTka nannbix ¢ BITJIA.

29
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Keiic 3.2: «I3meHeHue cpesibl BOKPYT IIKOJIBD.
[Iponomkenue keiica 3.1. OOy4qarornuecs, UMesi B CBOEM
pacmopsbkeHud — ANeKTpoHHylo — 3D-mMomens  mIkodbl,
POAOHKAIOT BHOCUTH U3MEHEHHS B MPOJIYKT C LIEIBIO
OnmaroyctpoiictBa pailoHa. OOydvarommecs NPOJOIDKAIOT
COBEpPILIEHCTBOBAThH CBOM HaBelk  3D-mozenupoBanus,
3aBepIas MPOeKT.

14

[ToaroToBKa 3alMThI IPOEKTA. )
3aiuTa npoeKToB. 2
3axmrounTenbHoe 3aHsTue. [loaBeneHre nToros paboThl. 2
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Keiicobl, BXxoasiinue B
NMporpaMmmy

Kpartkoe conepxanue

Keiic 1. CoBpeMeHHbIE
KapThel, i Kak onucatp
3emutto?

Ketic 3HaKOMUT 00y4arOIIUXCs ¢ PA3HOBUIAHOCTSIMU
JaHHBIX. Peras 3agauy keica, 00ydaronmecs mpoxXosaT
CIICAYIOIIME TEMATUKU: KaPThl 1 OCHOBBI UX
(OpPMHUPOBAHHUS; U3YUCHUE YCIOBHBIX 3HAKOB U
MPHUHIIAIIOB UX OTOOPaKCHUS Ha KapTe; CUCTEMBI
KOOPJMHAT W MPOSKIUH KapT, UX OCHOBHBIC
XapaKTePUCTHKU M BO3MOXXHOCTH IPUMCHEHUS;
MAacIITad uJp. BCIIOMOTaTeIbHBIC HHCTPYMCHTBI
dbopmupoBaHUs

KapThl.

Keiic 2. I'mobansHOE
MO3UIIMOHUPOBAHUE
«Hatigu ce0s Ha
3EMHOM IIIape».

Hecmotps Ha TO, YTO HABUTATOPHI U CIIOPTUBHBIE
TPEKEPHICTAIIA HEOTHEMIIEMOU YaCThIO HAILIEH KU3HH,
MaJjio KTO 3HAaeT MPUHIIUII UX paboTsl. [Ipokias keiic,
obOyuatommuecs y3Hatot rpo ['JIOHACC/GPS —
MIPUHIUIIBI PAOOTHI, HCTOPUIO, COBPEMEHHBIE CUCTEMBI,
MIPUMEHECHHUE.

IIpumenenne norrepoB. Buzyanusamus TeKCTOBBIX
JNaHHbIX Ha Kapte. Co3laHue KapThl HHTEHCUBHOCTH.

Ketic 3.1.
AspodoTochémKa.
«Jlms1 yero Ha caMom
JieJie Hy KeH
OCCIUIIOTHBIN
JIETaTeIbHBIN
amnmapar?y.

Keiic 3.2. I3mMeHeHne
Cpebl BOKPYT IIKOJIBI.

OOBEMHBIN KeiC, KOTOPBIH MO3BOJIUT 00yUarOIIUMCS
OCBOUTH TOJTHYIO TEXHOJOTHYECKYIO LIETIOUKY,
UCTIONIb3YEMYI0 KOMMEPYECKIUMH KOMITAHUSIMHU.
YcrpoiicTBo U npuHLUIBI pyHKIMoHUpoBaHus bITJTA,
OcHOBBI (hOTO- ¥ BUJICOCHEMKH U IPUHITUATIOB TIEpeIavn
undopmaruu ¢ BITJIA, o6padoTka nanusix ¢ BITJIA.

[Tponomxenue keiica 3.1. OOyuatroiuecs, UMest B
CBOEMPACIIOPSKEHHUH JIEKTPOHHYI0 3D-Monenp
IIKOJIbI, MPOJOJIKAIOT BHOCUTh U3MEHEHUS B
MPOJAYKT C I1IEJIbIO 0J1arOyCTpOMCTBa palioHa.
OOyuarommuecs: IpoA0Kal0TCOBEPILICHCTBOBATD
cBo# HaBbIK 3D-MoaenupoBanus,

3aBepuiast IpPOEKT.
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2.2. YcaoBus peajiu3aiuy NporpaMmmbl

Cnucok o00opy10BaHMs
Ne HauMeHoBaHue Kparkue TrexHnueckue En. Koua-
n/n XapaKkTePUCTUKH U3M. BO
1| KoMnboTEepHBIH KJIAaCC
HUKT
1.1. MOV (npunrep, ckaHep, Munumanehbie: opmar A4, IIT.
KOIIHD) Ja3epHBIN, 4/0. 1
1.2. HoytOyk HacTaBHMKA C HoytOyxk: IIT.
IPEIYCTAaHOBICHHOM MPOU3BOAUTEIILHOCTh
OIEpPAIMOHHON CUCTEMOM, nporeccopa (Mo TecTy
O(UCHBIM IDOTPAMMHBIM | pacenjark — CPU BenchMark
o0ecrieueHueM
http://www.cpubenchmark.net/
): He menee 2000 equHwMII;
00BbEM OIepaTUBHON MAMSITHU:
He MeHee 4 1'6;
00BbEM HaKOTTUTES
SSD/eMMC: e menee 128
I'6;
ITO nyist mpocMoTpa u
PETAKTUPOBAHUS TEKCTOBBIX
JIOKYMEHTOB, JIEKTPOHHBIX
TaOJIUIl U Ipe3eHTaIUu
pacmpocTpaHEéHHBIX (HOpMATOB
(.odt, ,txt, .rtf, .doc, .docx,
.0ds, .xls, .xlsx, .odp, .ppt,
.PptX). 1
1.3. HoyTtOyx ¢ HoytOyxk: IT.
pelyCTaHOBJICHHON ne ke Intel Pentium N (v

OIEPALlMOHHON CUCTEMOM,
O0(UCHBIM MTPOTPAMMHBIM
oOecrieueHueM

Intel Celeron N), He HuXe
1600 MTI1;, 1920x1080, 4Gb
RAM, 128Gb SSD;
MIPOU3BOUTEILHOCTb
npoteccopa: He meHnee 2000
€IMHULL;
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http://www.cpubenchmark.net/

[1O st mpocmoTpa u
peaAaKTUPOBAHUA TCKCTOBBIX
JOKYMCHTOB, 3JICKTPOHHBIX
TaOJIUIl U TIpe3CHTAIUI
pacmpocTpaHEéHHBIX (HOPMATOB
(.odt, ,txt, .rtf, .doc, .docx,
.0ds, .xls, .xlsx, .odp, .ppt,

pptx).

10

1.4.

HNHTepakTUBHBIN KOMILIEKC

KonnuecTBo 0THOBpEMEHHBIX
kacanuii— ne menee 20.

IIT.

YPOK TeXHOJI0THH

2.1.

AJTUTUBHOE 000PYI0BaHUE

2.2.

3D-000opynoBanue (3D-
IPUHTED)

MuHUMAIIBHBIE:

tur npunrepa: FDM;
martepuan: PLA;

pabouuii CTOJ: ¢ MOJOIPEBOM;
pabouas obsacth (XYZ): ot
180x180x180 mm;

CKOPOCTh TICYaTH: HE MEHEe
150 mm/cek;

MUHHAMAJIbHAS TOJIITUHA CITOS:
He Oojiee 15 MKM;

dbopmar daiioB (OCHOBHBIC):
STL, OBJ;

3aKPBITBIA KOPITYC: HAIMYHE.

IT.

2.3.

[Tnactux nns 3D-npuaTEpa

TonmuHa MmIacTUKOBON HUTH:
1,75 mm;

marepuai: PLA,

BEC KaTymiku: He MeHee 750

p.

IT.

15

2.4.

1O mna 3D-

MOJICIMPOBAHUA

OO61ayHbIi UHCTPYMEHT
CAIIP/ACVII,
OXBAaTBHIBAIOIINNA BECh MPOIECC
pabOThI C U3ASTUIMH — OT
MIPOCKTUPOBAHHUS JIO

HU3TOTOBJICHMUA.

JlononHuTenbHOE 000pyA0BaHKE
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2.5.

[Iem BUpTYyabHOM
peanbHOCTH

Oo1ee pa3pelieHne He MEHEe
2160x1200 (1080%1200 mns
Ka)XJIOTO TJ1a3a), yroa o03opa
He meHee 110;

HaJIMYMe KOHTPOJIIEPOB — 2
IIT.;

HAJIMYUE BHEITHUX JTATYHKOB
— 2 IT.;

pa3bEM IS TIOKITIOYCHHSI
HAYITHUKOB: HAJIMYHE;
BCTPOCHHAs Kamepa: Haluue.

KOMILJIC
KT

2.6.

[lItaTvB UIS KpeIUICHHS
0a30BBIX CTAHIIUI

KoMIIIeKT U3 ABYX IITaTUBOB.
CoOBMECTUMOCTB CO IIJIEMOM
BUPTYaJIbHOU PEANIBHOCTH,
m2.3.1.

KOMILJIC
KT

2.7.

Hoytoyk ¢ OC nns VR-
nemMa

KomuuectBo simep nmporeccopa
- He McHee 4

TakToBas yacTtoTa nmpoieccopa
- He MeHee 2500 MI'1
Buneokapra - He HIKe Nvidia
GTX 1060, 6 I'6 BuneonaMaThb
O0BeM onepaTUBHON MAMSATH -
He MeHee 8 0.

IT.
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2.8.

MHoromnonb30BaTenbCKas CHCTEMA
BUPTYaJIbHON PEATIBHOCTH C 6-
KOOPJAUHATHBIM OTCJIC)KHMBAHUEM
MOJIOXKEHMS TT0JIb30BaTeIIeH

TpeboBanus k cucteme
BUPTYaJbHOU PEaIbHOCTH:
MOoAACP’KKa MOOMITBHBIX
[IJIEMOB BUPTYaIbHOMN
PEaTbHOCTH O] YIIPABICHUEM
OC Android;

MOAACPKKA YIPABIISIOIINX
KOHTPOJIIEPOBC
BO3MOKHOCTEIO O-
KOOPAMHATHOTO
OTCJIC)KUBAHUS ITOJIOKESHUS B
MPOCTPAHCTBE;

TEXHOJIOTHS TTOJTHOM
KOMIICHCAIIUHM Jiara (anti-
latency): nuzoOpaxxenue
JIOJDKHO BBIBOJUTBLCS JIJIS
TOYEK, B KOTOPBIX OKAXKYTCS
JIEBBIM U IIPaBBIN IJ1a3a
MOJIb30BATEIIS YEPE3 BpEMH,
KOTOPOE JTOJKHO MPOUTH C
MOMEHTa HavaJia OnpeIeICHUsI
MECTOITIOJIOKEHHS TJ1a3
TOJIL30BaTEIIS 1O MOMEHTA
OKOHYAHHUS BEIBOJA
U300paKeHHs.

TUIOIIAIh OTCIIC)KMBAHMUS
MOJIb30BaTE/IC — HE MCHEe
16 xB. M;

KOJIMUECTBO IOJIH30BaTEICH —
He MeHee 3 Yell.

TpeboBaHus k cuctemMe
OTCJIC)KUBAHUS TTOJIOKCHUS
MoJIb30BaTeNeH (TPEKUHTA):
THUI CUCTEMBI
OTCJIC)KMBAHUSL: 6-
KOOpAMHATHAs CUCTEMA
OTCJIC)KUBAHUS,

0oO1IHI BEC OTHOTO
YCTPOMCTBA TPEKUHIAa — HE
oonee 20T

TEXHOJIOTHS: ONTUKO-
UHEPIHATBHBIN TPEKUHT,
AKTUBHBIE MapKephl,

Kowmr.
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paboraroriye B MHPpaKpacHOM
JMaTa3oHe;

yroJt 0630pa ONTHIECKOU
cucteMbl — He MeHee 230
TPaaycoB;

BpEMS OTKJIIMKA CHCTEMBI
TpeKuHTra — He 6osee 2 Mc;
pa3MeIeHrne CEHCOPOB: Ha
00BEKTE OTCIIC)KUBAHUS,;
CEHCOPHI, HCTIOTb3YEMBIE IS
OTCJIC)KUBAHUS IIIIEMOB
BUPTYaJIbHOU PEATLHOCTH U
JUTSI OTCIICKUBAHUS IBHXKCHUM
PYK TOJIb30BATENECH, JTOKHBI
OBITh UJICHTUYHBIMU U
B3aMMO3aMEHSAEMbIMU;
pa3MeIIeHne aKTHBHBIX
MapKepOB: HATIOJIBHOE;

BCE KOMITOHCHTHI CUCTEMBI
TPEKUHTA JOJIKHBI
MOHTHPOBATHCS HA 101, 0€3
HEOO0XOUMOCTH
MOTOJIOYHOTO/HACTEHHOTO
MOHTaXa;

HaJMYHE CEHCOPOB B COCTABE
€IUHOTO YCTPOWCTBA
TPEKUHTA: aKCEIEPOMETP,
TUPOCKOIL, ONTHYECKU I
CEHCOoD;

4acTOTa OTCIICKUBAHUS
MOJIOXKEHHUSI TIOJIb30BATEJIS:

- aKceNepoMeTp: HEe MCHee
2000 BBIOOPOK/C;

- rupockorn: He MeHee 2000
BBIOOPOK/C;

- OIITUYECKUI CEHCOP: HE
MeHee 60 BEIOOPOK/C;
MOTPENTHOCTh OTCIAC)KUBAHUS
MOJIOKEHUS TI0JIb30BATEIS B
MPOCTPAHCTBE Ha IUIONIAIN

6 M X 6 M — He Oosee 10 Mm;
MUHUMAJIEHOE KOJIMYECTBO
MOJIb30BaTENEH,
MOJJIEPKUBAEMOE CUCTEMOM
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TPEKUHTa, HE MEHee 3 Yell.

TpeboBanus K mokazaTeIsIM
XpaHEHUs, TPAHCTIOPTHPOBKH
Y HaCTPOMKH:

BpEMSI TIOJTHOTO
pa3BEPTHIBAHUS U HACTPOUKHU
CHCTEMBI JUIS IIOIIAIN
OTCJIC)KUBAaHUA 16 KB. M —HE
6oiee 90 MuH;
HEO0OXO0IUMOCTh KaJTUOPOBKHU B
MPOIIECCe IKCIUTyaTallui —
OTCYTCTBYET;

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

TpeboBanus k ciocodbam
yIpaBJICHUsI UHTEPAKTUBHBIMU
MOJIETISIMU:

HoJiIepkKKa 6-KOOPAUHATHOTO
OTCJIE)KUBAHUS MOJIOKEHUS
YIPaBJISIOLUUX YCTPOICTB B
IIPOCTPAHCTBE.

TpebGoBaHus K MPOrpaMMHOMY
00€eCTIeUeHUIO:

MOJIJIEP>KKA CUCTEMOM
TPEKUHTa OTIEPAIIMOHHBIX
cucteMm: Windows, Android;
MpeoCTaBICHUE
HEOTPAaHWYEHHOM 110 BPEMEHU
MCMOJIb30BaHUA NPOCTOU
(HEUCKITIOYUTENBHOMN)
JIUIIEH3UW Ha KOMMEPYECKOe
HCIIOJIb30BaHUE
MIPOTPAMMHOT0 00eCTICUCHUS
CUCTEMBI TPEKMHTA Ha OJIUH
em ¢ OC Android
(6eccpouHas IUIIeH3U) — 3
IIT.

O6mue TpeboBaHMS:
HaJIu4rue MOOMJIbHBIX HIJIEMOB
BUPTYaJIbHOU PEAIBHOCTH
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Oculus Go mim ananor — 3
IIT.;

HaJM4Yie KOMIUIEKTa IIPOBOIOB
Y 3apsITHBIX YCTPOMCTB IS
0ecnepe0oitHOM padoTHI.

2.9.

®otorpammerpuueckoe [10

I1O nns o6paboTKU
M300paKEHUH U OTIpeIeIICHUS
(bopMmBbl, pa3MepoB,
MOJIO’KEHUS U UHBIX
XapaKTePUCTUK OOBEKTOB Ha
TUTOCKOCTH WJIH B
IPOCTPAHCTBE.

IT.

2.10.

KBanpokonrep Mavic Air

KomnakTHbIl KBaIpOKOITEDP C
TPEXOCEBBIM CTAOMIIN3ATOPOM,
kamepoii 4K, makcumanbHON
JaNbHOCTBIO Mepeaun He
MEHee 6 KM.

IT.

2.11.

Keanpoxorrep DJI Tello

KBagpoxonTep ¢ kamepou, Bec
He 6osiee 100 r B cObope ¢
MPOTIEITIEPOM U KAMEPOW;
ONTHUYECKHUU TaTUUK
ONpeAEICHUS TTO3UIUN —
HaJIn4yue;

BO3MOKHOCTb YJaJIEHHOTO

IIIT.
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POrpaMMUPOBAHUS —

HaJN4HeE.
3| Meaua3ona
3.1| ®otoammapar ¢ KommaectBo 3¢ ek TuBHBIX IIT.
00BEKTUBOM nukcesieit — He menee 20
MJTH.

3.2| Buneokamepa [Tnanmer (s oOecieueHust IIT.
COBMECTUMOCTH ¢ 11 2.3.6) C
MIPUMEPHBIMU
XapaKTEePUCTHKAMMU:

JMaroHayib/pa3penieHre: He
MeHee 2048x 1536 nukcernei;
JMaroHayb dKpaHa: He MeHee
9.7"

BcTpocHHas mamMsats (ROM):
He meHee 32 I'b;
paspernieHue GoTokaMephl: He
MeHee 8 Mi;

Bec: He 6onee 510 T
BBICOTA: He Ooiree 250 mm.

3.3| Kapra mamsru mis O0BEM maMsITH — HE MEHEE LIIT.
dboToanmnapara/BuaeoKaMepbl 64 I'6, xnacc He ke 10.
34| [lratus MakcumManbHas Harpyska: He LT.
oonee 5 kr;

MaKCHUMaJIbHASA BHICOTA
ChEMKU: HE MeHee 148 cMm

2.3 ®opMblI aTTECTALNH YYAIIMXCSH.

B koHIle yueOHOro roja mo Kaxxjaomy pasjieily MporpaMMbl MOABOASTCS
UTOTH peau3aiiy nporpamMMel. JIJjist 3TOro neaaror UCMoJb3yeT BHICTABKY U T. 1.

Cucrema OlleHKH JOCTHKEHUS IJIAHUPYEMbIX Pe3yJIbTATOB OCBOCHUS

OCHOBHOI1 00pa30BaTeJIbHOI MPOrPAMMBbI OCHOBHOT'0 00111€r0

oOpa3zoBaHusl

Bubl KOHTpOIIA:

- IPOMEXYTOYHBIA KOHTPOJIb, TPOBOUMBII BO BpeMsl 3aHSATUH;
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- UTOTOBBIA KOHTPOJb, MPOBOJMMBIN TMOCIIE 3aBEpIICHUs Bcell y4ueOHOI
IIPOrpaMMBlI.

@opMBbI POBEPKHU PE3YJIbTATOB:

- HaOJr0IeHNE 32 O0YUaIOIUMUCS B IIpoLecce paboThl;

- UTPBL;

- UHIUBUIyaJIbHbIE U KOJUIEKTUBHBIE TBOPUECKHE PAOOTHI;

- Oecelbl ¢ 00YYaOMUMHUCS U UX POJUTEISIMHU.

CDOpMI)I HoABCACHUSA UTOT'OB:

BBIIIOJIHEHHE TPAKTUYECKUX PadoT;

TECTEI;

AQHKETHI;

3alIrTa IIPOCKTaA.

Hrorosas aTTcCTaluusi 06yt1a101u1/1xc;1 IMPOBOAUTCA 110 PC3yJibTaTaM IIOATIOTOBKHU U
3alIUTHI IIPOCKTA.

I[JUI OLCHUBAHUA JCATCIIBHOCTH 06yqa}011mxc51 HCIIOJIB3YIOTCA HHCTPYMCHTEI

CaMoO- 1 B3aMMOOLICHKH.

MeToanyeckue MaTepHuaJbl

[Iporpamma «I'eoMHPOPMAIIMOHHBIE TEXHOJIOTHUN», SBISASACH HEOOXOIUMBIM
KOMIIOHEHTOM OOIIero o0pa3oBaHUsl BCEX OOYYalOIIUXCS, MPEIOCTABISIET WM
BO3MOXKHOCTh MPUMEHSTHh Ha MPAKTUKE 3HAHUS OCHOB HayK. [Iporpamma siBisieTcs
(paKTUYECKH €AMHCTBEHHBIM IIKOJBHBIM YYEOHBIM KypCOM, OTPAKAIOIIUM B CBOEM
COJIep’)KaHUU OOIIMe MPHUHIMITEI MpeoOpa3yromiel AesTeIbHOCTH YeJIOBEKa U BCE
acmeKkThl ~ MaTepuajibHOW  KynbTypbl. Kypc HampaBieH Ha  OBJajeHUE
00y4aroIUuMHUCs HaBbIKaMHU KOHKPETHOU peaIMeTHO-TIpeodpasyronei
TSI TEIbHOCTH, CO3JIaHUE HOBBIX IEHHOCTEH, YTO, HECOMHEHHO, COOTBETCTBYET
noTpeOHOCTSIM pa3BuTHS obmiectBa. B pamkax «TexHONMOrnm» MNpPOUCXOAUT
3HaKOMCTBO C MHpPOM Tpodeccuii W OpHeHTalus OoO0ydJaroumxcs Ha paboTy B

pasnuYHBIX chepax 0OIIEeCTBEHHOTO MPOU3BOCTBA. TemM cambiM 0OecreunBaeTCs
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MPEEeMCTBEHHOCTh Tepexoja O0ydarommxcs OT OoO0Iero K mpodecCHOHaTbHOMY
00pa30BaHUIO U TPYJIOBOM JIEATEIBHOCTH.

[Iporpamma mpenmera «TexHomorus» oOecreunBaeT GOPMHPOBAHUE Y
oOydJarommxcst TEXHOJOTMYECKOro  MbIluieHus. (CxeMa TeXHOJOTHYECKOTO
MBIIIUICHUS (MOTPEOHOCTh — 11€JIb — CIOCO0 — pe3yJIbTaT) MO3BOJISIET HauboJee
OpTraHWYHO peliaTh 3aJadd YCTAHOBJICHHS CBsI3el MEXIy 0O0pa3oBaTelbHBIM U
KU3HEHHBIM TPOCTPAHCTBOM, OOpa30BaTEIbHBIMHU pe3yJbTaTaMH, MOJYyUYEHHBIMU
Py W3YYCHUHW PA3IUYHBIX TPEIMETHBIX O00JacTeil, a Takke COOCTBEHHBIMH
o0pa3oBaTeNbHBIMU  pe3yibTaTaMU (3HAHUAMH, YMEHUSMH, YHHBEPCATbHBIMU
y4eOHBIMU JCUCTBUSMU U T. J.) U KU3HEHHBIMU 3amadamu. Kpome Toro, cxema
TEXHOJIOTUYECKOTO MBIIIICHUS MO3BOJISET BBOJAWTH B 00pa30BATEIIbHBIN MPOIIECC
CUTYyallMM, Jalolue OIbIT MPUHATHAS MparMaTUYHbIX pEIICHUH Ha OCHOBE
COOCTBEHHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB, HAUYMHAS OT pEUICHUS OBITOBBIX
BOIIPOCOB M 3aKaHYMBAs PEIICHHEM O HAIPaBJICHUSIX MPOJODKCHHS 00pa30BaHUsA,
MIOCTPOEHUEM KapbEePHBIX M KU3HEHHBIX TUIAHOB. TakuM 00pa3oM, nmporpamma
«"'eonndopmaTtka» MO3BOISET copMHUpOBaTH y OOydYaloOmUXCAd Pecypc
MPAKTUYECKUX YMEHUN U OMbITa, HEOOXOAMMBIX JJIS Pa3yMHOW OpraHU3aIfu
COOCTBEHHOW JKM3HHU; CO3Ma€T YCIOBUA IS Pa3BUTUA HWHUIMATUBHOCTH,
M300peTaTeIbHOCTH, THOKOCTH MBIIIJICHUSI.

VY4eOHO-BOCTIUTATENbHBIA MPOLECC HampaBieH Ha (QOpMUpPOBAaHUE U
Pa3BUTHE PA3IMYHBIX CTOPOH OOYYAIOIIMXCS, CBSI3aHHBIX C peanu3aluen Kak ux
COOCTBEHHBIX HHTEPECOB, TaK M HWHTEPECOB OKpYyXKaromero mupa. llpm sTom
TMOKOCTh TMPOTPAMMBI  TIO3BOJISICT BOBJICUb OOYYAIONIUXCS C  Pa3sIUIHBIMH
criocoOHOCTsIMU. bombiioit 00bEM MPOEKTHBIX pabOT MO3BOJSET YyUECTh HMHTEPECHI
U OCOOEHHOCTH JIMYHOCTH KaXKJOro oOydaromerocs. 3aHsATHS OCHOBaHbI Ha
JTUYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJOTHSX OOY4YeHHUs, a TakKe CHCTEMHO-
NESITeTbHOCTHOM METOIE OOyUCHHSI.

JlanHasi mporpamMma TperoiaraeT BapUAaTUBHBIM TIOIXOJ, TaK Kak B

3aBUCUMOCTH OT OOY4Yarolerocs Mo3BOJISIET YBEIUYUTh WJIM YMEHBIIUTH 00BEM
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TOW WJIM MHOW TE€MBbI, B TOM YHUCIIE€ U CIOXKHOCTb, @ TAKXKE MOPSAAOK MPOBEICHUS
3aHATUH.

OcHoBHOE cojiep>kaHue YIeOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIIETO
o0pa3oBaHuUs

Ha mpotspkennn Kypca mporpamMMmbl  OOydaromidecs TIO3HAKOMSITCS C
Pa3TUYHBIME TeOMH(GOPMAIIMOHHBIMU CHCTEMaMH, Y3HAIOT, B KAKHX 00JIaCTIX
NpUMEHSIETCS TeOMH(POpPMATHKa, KaKUe 3a7aud MOXKET peliaTh, a TaKXKe CMOTYT
caMU IIPUMEHSTH €€ B CBOEH MOBCEAHEBHOM ku3HU. O0ydaroniuecs: 6a30BO yCBOST
NpuHOMN no3unuoHupoBanusa ¢ nomombro [HCC. VY3maror, kak MOXHO
OpraHU30BaTh COOP CITyTHUKOBBIX JJAHHBIX, KAK OHU MPEACTABISIOTCS B TEKCTOBOM
BUJIE U KaK HUX MOXHO BH3yalu3upoBarb. B pamkax mnporpamMmbl BBIOEPYT
MIPOEKTHOE HAIpaBJEHUE, HAy4aTCsl CTaBUTh 3aJ]auH, UCCIIEI0BATh MPOOJIEMATUKY,
IJIAHUPOBATh BEICHUE ITPOEKTA U TPAMOTHO PACIPEEIATh POJIM BHYTPH KOMaH/IbI.
OOyuyaroniuecsi CMOTYT TO3HAKOMUTBCS C  HCTOpPUEH  MNpPUMEHEHHS
OCCHIIOTHBIX JIETATEIbHBIX allapaToB. Y3HAIOT O COBPEMEHHBIX OECIMUIOTHUKAX,
CMOTYT PEUIUTh Pa3IMUHbIC 3a7a4U C UX MOMOIILI0. Y3HAIOT TaKKe U 00
OCHOBHOM YCTPOMCTBE COBPEMEHHBIX OCECHUIOTHBIX cucTeM. OOyuaromuecs
y3HAIOT, Kak co31aércs TMOJETHOE 3aJaHWe i1 OecnmuioTHUKOB. Kak
ITPOM3BOJIUTCS 3aIyCK U AalbHENIIAsA ChbEMKA ¢ moMonibio bAC. A Takxke momydar
TaKHe Pe3yibTaThl ChEMKH, KaK OpTO(OTOIUIAH U TPEXMEPHBIC MOJICIIH.

OOGyuaronuecst yriayOsTcss B TEXHOJOTHIO OOpaOOTKH TE€OJaHHBIX IyTEM
ABTOMATU3UPOBAHHOTO MOJICTUPOBAHUA OOBEKTOB MeCTHOCTU. CaMOCTOSATENIBHO
CMOTYT BBINOJIHUTh ChEMKY MECTHOCTH MO Moi€THoMy 3ananuto. Cozgaayt 3D-
MOJEIIH.

Oo6yuaroiuecs 03HAKOMSTCSA c Pa3IMYHBIMU yCTPOUCTBAMHU
MPOTOTUNIUPOBAHUS. Y3HAIOT OOIIME MPUHIUIIEI pabOThl YCTPOMCTB, chepbl UX
NPUMEHEHHUS W MPOAYKTHI JACSATEILHOCTH JaHHBIX YCTpOUCTB. OOydaroniuecs
Haydarcs TOTOBUTh 3D-Momenu najisi medaTd C TIOMOIIBIO JKCIOpPTa JTaHHBIX.

JIOTIOHAT MOJENU MO JAHHBIM a3pOPOTOCHEMKH C MOMOUIBIO PYYHOTO
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MojzienupoBanus. [IpuMeHST ycTpoWcTBa JJisi NPOTOTUIIMPOBAHUS I TE€YATH
3a1aHUS.

OOyuaromuecs M3y4aT OCHOBBI B MOATOTOBKE mpe3eHtanuu. Co3ganyt eé.
[ToaroTroBsTCA K MPEACTABICHUIO pealln30BaHHOrO mportortuma. lIpeacraBar ero,
3aIIMIIas MPOEKT.

HacraBuuk nporpammsl «l'eomHdopmaTika» pabOTaeT Ha CTHIKE CaMBbIX
AKTyaJIbHBIX 3HAHWUWA 110 HAIPABJICHHUIO T'€ONPOCTPAHCTBEHHBIX TEXHOJIOTUH, a
TAK)K€ TEHEPUPYET HOBBIC IOAXOAbl M PEUICHUSA, BOIUIOMIAS WX B pEalbHbIC
npoekThl. HacTaBHHMK sIBI€TCS TpPaMOTHBIM  CIIEHUATUCTOM B 00JacTu
reouH(OpPMAlIMOHHBIX CHUCTEM, CIEIUT 3a HOBOCTSIMU CBOEH OTpaciu, H3ydaeT
HOBBIE TexHoJoruu. OOsaaeT HaBbIKAMU MPOEKTHON JIEITeNbHOCTH, BHEAPsA €&
IMPUHIIUIIBI B POIIECC OOYUCHHUSI.

HacraBHuk B paBHOM cTemeHU 00JagacT KaK CUCTEMHOCTBIO MBIIUICHHS, TaK U
JlyXOM TBOPYECTBA; MOOWJICH, yMEET paboTaTh B KOMAaHE, KPUTHUECKH MBICIUTH,
aHaJM3UPOBaTh U 0000IAaTh OMBIT, FEHEPUPOBATH HOBOE, YMEET CTaBUTh 3aJlaud U
pemiath WX, a TakKe padoTaTh B YCJIOBHUSX HEOMPEACIEHHOCTH U B paMKax
NPOEKTHOW mapagurmbl. [IoMUMO 3TOro, HacTaBHUK 00alaeT IMenarorudecKoin

XapU3MOU.
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