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BBenenue
I'eonndpopmanuonnbie TexHosorum (I'MT) — 5T0 TEXHOJIOTHYECKUM
KOMIUIEKC, MHTETPUPYIOMIUN U OOBEOUHSAIONMNA MHOTHE HWH()OPMAIIMOHHBIC
TexHojoruu. WMx cneuuduka cocTouT B OpHEHTAllMM Ha  00pabOTKy
MPOCTPAHCTBEHHBIX JaHHBIX. [[pOCTpaHCTBEHHBIE TaHHBIE MOTYT UHTETPUPOBATHCS
C JpyruMH BHJIaMu JaHHbIX, 4Tto onpexaenser [UT kak wMHoOronenesoe
CPEIICTBO MPUMEHSEMOE HE TOJbKO B Haykax O 3emiie, HO U B OOIIECTBEHHBIX

HayKax, S9KOHOMHUKC, I/IH(l)OpMaTI/IKe, MCIHULMWHC, YIIPABJICHUN U T.II.

Pasznes Nel. KoMiuieke OCHOBHBIX XapaKTEPUCTHK 00pa3oBaHus, 00beM,
coJep:KaHue, INIAHMPYeMble pe3yJibTaThl.

IosicHuTEeNLHAA 3aIIUCKA
JlononHuTenpHas oOIIeo0pa3oBarelibHas 00IIepa3BUBAIOIIAs nporpamMmma

oObenuHeHus1 «l'eomH(pOpMallMOHHBIE TEXHOJOTMM» OTHOCUTCS K TEXHHUYECKOU
HaIlpaBJICHHOCTH, T.K. SBJIAETCS CTPATETMYECKM Ba)XHbIM HAaNpaBICHUEM B
Pa3BUTHH U BOCIIUTAHUH MTOAPACTAOIIETO ITOKOJIEHUS.

AKTYaJIbHOCTb: CerofHsi  TeOMH(OPMALMOHHBIE  TEXHOJIOTHH cTayu
HEOTHhEMJIEMOH YaCThIO HAIICH KU3HHU, JTFOOOW COBPEMEHHBINA YETOBEK MOJIb3YETCs
HaBUTALIMOHHBIMU CEPBUCAMU, MIPUIIOKEHUSAMHU /111 MOHUTOPUHTA OOIIECTBEHHOTO
TpaHCHIOPTa W MHOTMMHU JIPYTMMU CEpPBHCaMH, CBA3aHHBIMU C KapTamHu. OTHU
TEXHOJIOTMH HCIOJIB3YIOTCSA B COBEpPUICHHO pa3IMYHbIX cdepax, HauuHasg OT
pearupoBaHus P YpE3BbIUAMHBIX CUTYyalUsAX U 3aKaHuuBas MapkeTuHrom. Kypc
«I"eonH(pOpMAaLIMIOHHBIE TEXHOJIOTUNW» MO3BOJISET C(HOPMHUPOBATH Y 00YyUAIOLIUXCS
YCTOWYMBYIO  CBSI3b  MEXKIY  HMHPOPMALIMOHHBIM U TEXHOJOTHYECKUM
HanpaBJICHUSIMU HAa OCHOBE pEalbHBIX MPOCTPAHCTBEHHBIX JAHHBIX, TAKUX Kak
a’popoTOChEMKA, KOCMUYECKasi ChbEMKA, BEKTOPHBIE KapThl U JIp. DTO MO3BOJIUT
oOydJaromuMcsi TOJYyYUTh 3HAHUSA [0 MCIOJb30BAHUIO T'€OMH(POPMAIIMOHHBIX
UHCTPYMEHTOB U MPOCTPAHCTBEHHBIX JAHHBIX NIl TOHUMAHUS U U3YUYEHUS! OCHOB
YCTPOICTBa OKPY>KAIOIIEr0 MHpa U MPUPOAHBIX siBiIeHUN. OOydaromuecs CMOTYT

peann30BbIBaTh KOMaHAHbIE MPOEKTHI B cepe UCCIEAOBAHUS OKPYKAIOUIETO


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

MUpa, Ha4aTh MCIOJb30BATh B IIOBCEJHEBHOM XM3HHW HABUTALIMOHHBIE CEPBUCHI,
KOCMHUYECKHE CHHUMKH, 3JICKTPOHHBIE KapThl, COOMpaTh JaHHBbIE 00 0OBEKTax Ha
MECTHOCTH, co3AaBaThb 3D-00BEKTHl MECTHOCTU (KaK OTAEJbHBbIE 3[aHMs, TaK U
LIEJIbIE TOPO/Ia) U MHOTOE APYTOE.

HanpaBiieHHOCTh ~ 00pa30oBaTe/IbHOWl  NMPOrpPamMMbI: oOpa3oBarenpHas
nporpamma «I"eonnpopmanionHbIe TEXHOJIOTUW» SBIIAETCS
0011e00pazoBaTebHON IPOTrPaMMON TIO IPEAMETHOM 001acTH « TeXHOTOTHS.
DOyHKIMOHAIBbHOE NPeIHAZHAYECHHE POIPAMMBbI. IIPOCKTHAs.

®opma OpraHu3anum; rpyIoBas.

AKTYaJIbHOCTD H OTJIMYHMTEJIbHbIEC 0COOEHHOCTH NPOTrPaMMBbI

HoBuzHa nporpammsl 3akirodaeTcs B CO3JaHUM YHHMKAJIbHON 00pa3oBaTENbHOMN
cpenbl, GOPMHUPYIOLIEN TPOSKTHOE MBIIIJIEHUE O0YYArOUIMXCs 33 CUET TPAHCIIALIUA
IPOEKTHOTO Coco0a AesATENbHOCTH B PaMKaX PEIICHUs KOHKPETHBIX MPOOIEMHBIX
CUTYyalUU.

AKTyaJlbHOCTh IPOrpaMMbl 00YCIIOBJIEHA TEM, UTO padoTa HaJ 3aJa4aMH B paMKax
MIPOEKTHOM AESATENbHOCTH (POPMUPYET HOBBIM TUI OTHOLUEHUSI B PAMKaX CUCTEMBbI
«mpupoga — OOIIECTBO — YEJIOBEK — TEXHOJOTHM», ONpeAesIomui
0043aTENbHOCTh  3KOJIOTMUECKOW HOPMHUPOBKM TMpU  OpraHu3aluuud  J1o0oH
JESTeIbHOCTH, YTO SIBJISIETCS MEpPBbIM IIaroM K (OPMUPOBAHUIO «IOKOJEHUS
Pa3BUTHS, SABJISIIOLIETOCS TPEHAOM Pa3BUTHS COBPEMEHHOIO 00ILIEeCTBA.
[Iporpamma mnpenmnonaraeT (GopMHUpPOBaHUE Yy OOyYarOUIMXCs MPEACTaBICHUN O
TEHJICHIIUSAX B PA3BUTHH TeXHUYECKOW cdepbl. HOBBIM TEeXHO-MPOMBIIIICHHBINA
yKJIaJ HE MOXET ObITh MOJIOKEH B QopMar oOliecTBa pa3BUTHUSI TOJBKO Ha
OCHOBaHUM HOBU3HBI (DU3MUECKUX MPUHIUIIOB, HOBBIX TEXHUYECKUX PEIICHUN U
KJIACTEPHBIX CXEM B3aMMOJEHCTBHUS Ha MOCTUHIYCTPUAJIBHOM 3Tale pa3BUTHUSA
COLIMYMa, a UJies pa3BUTHUS 00ILECTBA HEMPETIOKHO BKIIIOYAET B c€0S1 TEHACHIUIO K
OOpETEeHHI0 COHANPABIEHHOCTH AaHTPOMOTEHHBIX (HaKTOPOB, 3aKOHOB Pa3BUTHUS
Oonocdepbl U KyJIbTYPHOTO Pa3BUTHS.

[legaroruyeckast 1enecoo0pa3HOCTh ATOW MPOrpPaMMBbl 3aKIIOYAEeTCs B TOM, UTO
OHa SIBJISIETCS 1IEJIOCTHOM U HETIPEPHIBHOM B TEUEHHE BCETO Mpoliecca 00ydeHus U
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MO3BOJISIET OOydYallieMycsl Iar 3a IIaroM packpbiBaTh B cebe TBOpUYECKHE
BO3MOKHOCTH W CaMOPEATM30BBIBATHRCS B COBpPEMEHHOM Mupe. B mporecce
U3YYEHHUS OKpPY’KAIolIero Mupa oOydyaroluecs IMoJy4yaT JIOMOJHUTEIHLHOE
oOpazoBaHue B 001aCTH HHOOPMATUKH, Teorpadun, MaTEeMaTHKU U (DU3UKH.
OTAMYUTEeNTFHON OCOOEHHOCTBIO JTA@HHOW MPOTpamMMbl OT YXKE CYIIECTBYIOIINX
o0pa3oBaTeNbHbIX MPOrpaMM SBISIETCS €€ HaNpaBIEHHOCTh Ha pa3BUTHE
00yyYaromMXxcsi B MPOEKTHOU ESITEILHOCTH COBPEMEHHBIMU MeTogukamu TPU3 u
SCRUM c nmoMo111610 COBpEMEHHBIX TEXHOJOTUM B 000PYI0BaHHUS.
Bo3pact o0yuarommxcesi: o0yuaromecs 7-9 Ki1accos.
Cpoxu peaiuzanum NnporpaMmal: /2 4acos.
Hanosausiemocts rpynm: 15 yenosexk.
PesxxuM 3aHATHIL: 110 2 aKaJEMAYECKUX Yaca B HEIEIIO.
DopMbI 3aHATHI:

- paboTa HaJl pelieHueM KeHCoB;

- 1a0OpPaTOPHO-TIPAKTUIECCKUE PAOOTHI;

- JICKIIVH;

- MacTep-KJIacChI,

- 3aHSTHUS-COPEBHOBAHMUS;

- DKCKYPCHH,

- IPOCKTHBIC CECCHH.
MeToabl, HCIOJIb3yeMble HA 3aHATHSAX:

- npakTudecKue (yIpakKHeHUs, 3a/1a49K );

- cloBecHble  (paccka3, Oecela, MHCTPYKTaX, UTEHHE CIPABOYHOMN
JUTEPaTyphbl);

- HaTJISIHbIE (IeMOHCTpaIns MyJIbTUMEIUAHBIX TIpe3eHTaIui, pororpadun);
- poOeMHBIE (METOABI MPOOIEMHOTO MU3JIOKEHHS) — O0ydJaroImmUMCs TaéTcCs
9acTh TOTOBOTO 3HAHMS,

- IBPUCTUYECKHUE (YACTUUHO-TIOMCKOBBIE) — 00yUYarOIUMCS TPEI0CTABISAETCS
OoJpITIas BO3MOXKHOCTH BRIOOpa BapUAHTOB;

- UCCIIEIOBATENIbCKUE — OOYyYalOIIMeCcss CaMH OTKPHIBAIOT U HMCCIEAYIOT
3HAHUS;

- WLUTIOCTPATUBHO-O00BSICHUTENILHBIE,



—  penpOIyKTHBHEIC,

— KOHKpETHbIC W aOCTpakTHbIC, CHHTE3 W aHaju3, CpPaBHCHHE, 000O0IIeHHE,
a0CcTparupoBaHme, KiIacCU(pUKAIMs, CHCTEeMaTH3alus, T. €. METOJAbl Kak
MBICJTUTEJIBHBIC OTICPAIIHH;

—  UHJYKTUBHbBIC, ICAYKTUBHBIC.

ey 1 3a1a4M peajiM3anv OCHOBHOM 00pa30BaTeJIbHOM NMPOTrPaMMbl

OCHOBHOT'0 00111€r0 00pa30BaHUA

I.Ie.m;: BOBJICUCHUC O6y‘-IaIOIHI/IXC5I B IIPOCKTHYIO JOCATCIIBHOCTD, pa3pa60T1<a

HAaY4YHO-HUCCJIICAOBATCIIbCKUX U MHIKCHCPHBIX IIPOCKTOB.

3anauu:

obyuarnuue:.

. NpUOOpPETEHHUE U YIiyOJIeHHE 3HAHU OCHOB MPOCKTUPOBAHUS U YIIPABJICHUS
IPOECKTaMHU;

. 03HAKOMJIEHUE C METOJIaMU U MpuéMamMu coopa 1 aHaauza uHGopMaIuu;

. oOyuyeHre TPOBEJACHUIO MCCIICAOBAaHUM, MPE3CHTAIUH U MEXIPEeIMETHOMN
MO3UIIMOHHOW KOMMYHHKAIINH;

. oOyuenne paboTe Ha CHCIUAIM3UPOBAHHOM OOOpYJOBaHUU U B
MPOTPAMMHBIX Cpeiax;

. 3HAKOMCTBO Cc XapA-KOMIIETEHIUSMUA (reouH(OpMaIIMIOHHBIMU),
MO3BOJISIFOIIUMH TIPUMEHSITh TEOPETUUYECKHUE 3HAHUS HA MPAKTHUKE B COOTBETCTBUU

C COBPCMCHHBIM YPOBHCM PAa3BUTHUS TEXHOJIOTHUH.

pazeusaroujue:.
. dbopMUpOBaHUE UHTEPECA K OCHOBAM U300pETATEIbCKON IeATEIbHOCTH;
. A3BUTHE TBOPUYECKUX CIIOCOOHOCTEN U KPEATUBHOI'O MBIIIIJICHU
b
. npuoOpeTeHue ombiTa wucnoib3oBanus TPU3 npu  popmupoBanuu

COOCTBEHHBIX HJICH U PEIICHHUI;



. dbopMHpoBaHUEe MOHUMAaHUS NPSIMOM M OOpaTHOW CBSI3U MPOEKTA U CPEIbI

€ro pcain3anuu, 3aJI0KCHHUC OCHOB coIaabHOM )41 AKOJIOTUYECKOM

OTBETCTBEHHOCTH;
. pPa3BUTHE T€ONPOCTPAHCTBEHHOTO MBIIUICHHUS;
. pa3BuTHEe COPT-KOMIIETCHIIMH, HEOOXOMUMBIX Ui YCIEIIHOW paboThl BHE

3aBUCUMOCTH OT BBIOPaHHOMU MTpOQecCcu.

socnumameJibHule:.
. dbopMHpoBaHUE TPOESKTHOIO MUPOBO33PEHUS U TBOPUECKOTO MBIIIICHHUS,
. dbopMupOBaHHE MUPOBO33PEHHUSI IO KOMITJIEKCHOM OLIEHKE OKPY>KaIOIIEeTo

MHpa, HaHpaBHGHHOI;'I Ha €TI0 ITIO3MTHBHOC U3MCHCHUC,
® BOCITUTaHHE COOCTBECHHOM IIO3UIHHK 110 OTHOIICHUIO K ACATCIIBHOCTHU U
YMCHHEC COIIOCTABIIATD e€ c APYTYUMHA TO3UIHAMU B KOHCTPYKTUBHOM AHUAJIOTC,

° BOCIIMTAaHHC KYJIBTYPbI pa6OTI>I B KOMAaHJC.

HHpyuHuMObI U MOAX0ABI K (POPMHMPOBAHUIO 00pa30oBaTEJbHOM NPOrPaMMbI
OCHOBHOTI'0 00111er0o 00pa3oBaHus

[Iporpamma peanusyercs:

- B HENpPEpbIBHO-00pa30BaTEIbHON JEATEIBHOCTH, COBMECTHOM JEATEIbHOCTH,
OCYLIECTBIISIEMON B XOJE€ PEKUMHBIX MOMEHTOB, IZle 0Oy4aroUu[uicsi OCBAWBAET,
3aKpeIUIsieT U anpoOUpyeT MOTyUYSHHbIE YMEHMUS,;

- B CaMOCTOSITEJIbHOM NESITENIbHOCTU OOy4YaroIMXCcs, I/ie OOyYarolIUiics MOKET
BbIOpaTh AESTEIBLHOCTh 110 MHTEpECaM, B3aUMOJECHCTBOBATh CO CBEPCTHUKAMHU Ha
PaBHONPABHBIX MO3ULHUAX, PEIIATh MPOOJIEMHBIE CUTYallUU U Ap.;

- BO B3aMMO/JICHCTBUU C CEMbIMHU JIETEMU.

IIporpamma MOKET KOPPEKTUPOBATHCS B CBA3U C U3BMEHEHUSMMU:

- HOpPMATHBHO-TIPaBOBOM 0a3bI JIOITKOJILHOTO 00pa30BaHus;

- BUJI0BOM CTPYKTYpPBI TPYyIII;

- 00pa30BaTENBHOIO 3aIPOCa POIUTENECH.

[Toaxoas! kK GOPMHUPOBAHUIO TPOTPAMMBI:



- JInyHOCTHO-OpHeHTUPOBaHHbIN. OpraHuzanus 00pa30BaTEIBLHOIO IpoLECcCca C
y4€TOM TJIaBHOTO KpuTepus 3((HEKTHBHOCTH 00YyYaroMIerocsi — €ro JTUYHOCTH.
MexaHu3M — CO3/1aHH€ YCIIOBUW JUIsI Pa3BUTHS JIMYHOCTH HA OCHOBE M3yYCHMSI
CIIOCOOHOCTEN 00yYaroIerocsi, €ero UHTEPECOB, CKIIOHHOCTEM.

- JlearenpHoCcTHBIA. OpraHu3anus JeATEIbHOCTH B  OOIIEM  KOHTEKCTE
00pa3oBaTenpHOTO IpoLecca.

- llennoctsiii. OpraHu3zanyss pa3BUTHS W BOCIMTaHUS HAa  OCHOBE
0O0LIeUEeI0BEYECKUX LIEHHOCTEHN, a TAK)XKE ITUUECKUX, HPABCTBEHHBIX U T. 1.

- KoMIEeTEeHTHOCTHBIN. dopmupoBaHue TOTOBHOCTH oOyyaromxcs
CaMOCTOSITENIBHO JEHCTBOBATh B XOJI€ PEIICHUSI aKTyaJbHBIX 3a1a4.

- CucreMHbIl. MeTOIONOTMYECKOE HAIPaBICHUE, B OCHOBE KOTOPOTO JIEKHT
paccCMOTpeHHE O00ydYarolerocs Kak ULEJIOCTHOIO MHOXECTBA 3JIEMEHTOB U3
OTHOLLICHUM U PA3JIUYHBIX CBSI3EU MEXITY HUMH.

- unanorundeckuii. Opranu3zaius mpoiiecca ¢ y4ToM NpUHIUIIA TUaiora, CyObeKT-
CyOBEKTHBIX OTHOIICHHIA.

- Tlpo6nemupiii. ®opMuUpOBaHUE TMPOTPaMMbl C TIO3UIUNA KOMIUIEKCHOTO H
MOJYJIBHOTO TPEACTABICHUS €€ CTPYKTYpbl KaK CHCTEMBI NOANPOrpamMM IO
o0pa3oBaTenbHbIM 00JACTIM U JAETCKUM BHJIaM JIEATEIbHOCTH, CIIOCOOCTBYIOUIUM
LI€JIEBBIM OPUEHTHUPAM PA3BUTHS.

- Kynbryponormueckuii. Opranuzanuss nporecca ¢ Y4Y4ETOM ITOTEHLIHAJIA

KyJIbTYPOCOOOPa3HOTO COJEPKaHUSI JOUTKOIHLHOTO 00pa30BaHUsI.

Conep:kanue Kypca
OcHoBHBIC pa3esbl NIPOrpaMMbl Y4e0OHOI0 Kypca
1) BBenenue B OCHOBBI reoMH(OPMANMOHHBIX CHCTEM 7|
NMPOCTPAHCTBEHHBIX JAHHBIX.
Obyuaromuecs IIO3HAKOMSATCS c Pa3IMYHBIMU COBPEMEHHBIMH
reoOMH(QOPMALMOHHBIMU CHUCTEMaMU. Y3HAIOT, B KaKUX O00JIACTAX MPUMEHSETCS
reonHpopMaTrka, Kakue 3aJauyd MOXKET pellaTh, a TakKe Kak oOydaroniuecs

MOTYT CaMU ITPUMEHSATH €€ B CBOEH MMOBCEIHEBHOW KU3HH.



2) Ypok padotsl ¢c [JIOHACC.

OO6yuatomuecs 0a30BO yCBOSIT MPUHIUI MO3ulMOHUpoBanus ¢ nomoisio 'HCC.
VY3HaT, Kak MOXHO OpraHu30BaTh COOp CIYTHUKOBBIX JaHHBIX, KaK OHU
NPEACTABISIIOTCSA B TEKCTOBOM BUJE M KaK UX MOYKHO BU3YaJIM3UPOBATh.

3) BpIGOp MPOEKTHOT0 HANIPABJIEHHUSI ¥ pacnpe/ie/ieHue PoJieii.

Beibop mnpoektHoro HampaieHus. IlocranoBka 3amaun. MccnenoBanwue
npobnematuku. [lnanupoBanue npoekra. Pacnpenenenue posieil.

4) YcTpoiicTBO M NPpUMEHEHHEe 0eCITMIOTHIKOB.

OOyuarompecs MoO3HAKOMATCS ¢ wucropued mnpumeHeHuss BbAC. VY3nawor o
coBpeMeHHbIX BAC, kakne 3a1a4yu MOKHO PEIIaTh C UX MTOMOIIBIO. Y3HAIOT TAKKE
OCHOBHO€ yCTpOHCTBO coBpeMeHHbIX BAC.

5) OcHOBBI CHEMKH ¢ 0€CITHJIOTHHKOB.

OOyuaromuecss y3HaroT, Kak cosmaércs monérHoe 3amganue i1 BAC. Kak
MPOM3BOJIUTCS 3aIyCK M JalbHEWIIAss cbéMKa ¢ nmoMmoibio BAC. A Takxe Kakue
pe3yabTaThl MOKHO TMOJYYUTh U KaK ATO cjAelaTh (MojgydeHue opTodoTroruiaHa u
TPEXMEPHOUN MOJIEIIN).

6) YrayoaénHoe  M3ydyeHHe  TEXHOJIOTHI  00padOTKM  reoJdaHHBIX.
ABTOMaTU3UPOBAHHOE MOJICIMPOBAHNE OOBEKTOB MECTHOCTH C MOMOIIBI0 Agisoft
PhotoScan.

7) Coop reoqaHHbBIX.

AspodoTochEMKa, BHITIOJIHEHHE ChbEMKHA MECTHOCTH 10 MOJETHOMY 3aJaHUIO.

8) O6padoTKa M aHAJIM3 Ire0JaHHbIX.

Coznanue 3D-moneneii.

9) U3y4yeHue yCTPOICTBA JAJIsl MPOTOTHIIMPOBAHUSI.

O3HakoMJIEHHE C YCTpPOMCTBAaMHM MPOTOTUIHPOBAHUS, MPEIOCTABICHHBIMU
oOyyvaroummcsi. OOyyarouuecss y3HaloT oOlue MPUHLMIIBI pabOThl YCTPOMCTB, a
TaK>Xe KOT'/1a OHU MPUMEHSIOTCS U YTO C UX MTOMOIIBIO MOYKHO TOJTYYUTb.

10) IHoaroroBka JaHHBIX /151 yCTPOCTBA MPOTOTUIIMPOBAHMS.

[ToaroroBka 3D-moneneit, SKCOPT JaHHBIX, MOJATOTOBKA 3a/IaHUH 110 TIeYaTH.

11) IIporoTunupoBanue.



[Tpumenenne ycTpoicTB nporoTunupoBanus (3D-npunTtep).

12) IMocTpoeHne MPpOCTPAHCTBEHHBIX CIIEH.
JlomoyiHeHWE MojeNell MO JaHHBIM a’pOo(OTOCHEMKHA C TOMOIIBI0 PYyYHOTO
MOJICTTUPOBAHUS ¥ MTOJITOTOBKA K MEYaTH Ha YCTPOUCTBAX MPOTOTHITHPOBAHWSL.

13) IMoaroroBKa nmpe3eHTANMA.
N3ydenne OCHOB B TMOATOTOBKEe mpe3eHTanuu. Co3mgaHue Mpe3eHTaIUH.
[ToaroTroBKa K MpeACTaBICHUIO PEATM30BAHHOTO MMPOTOTHIIA.

14) 3amuTa NPpoeKTOoB.

[IpencraBieHne peaarn30BaHHOTO IPOTOTHUIIA.

Ilnanupyemble pe3yJbTaThl
OO011ue noaoXXeHus

[Iporpamma paét oOydarommMmcs BO3MOXHOCTh IOTPY3UThCS BO BCE
MHOrooOpasue MPOCTPAHCTBEHHBIX (T€OMH(POPMAIIMOHHBIX) TEXHOJIOTHH.
[Iporpamma 3HaKOMHUT OOy4YarOIIMUXCS C TEOMH()OPMAIIMOHHBIMUA CUCTEMAMHU U C
Pa3TUYHBIMKU BUJIAMU T€OAHHBIX, TTO3BOJISET MOJTYYUTh 0a30BbIE KOMITIETCHIINH
1Mo cOOpy JaHHBIX M OCBOUTH IIEPBUYHBIC HABBIKU pPabOThl C JIaHHBIMHU.
[Tony4yeHHBIE KOMIIETCHIIMKM W 3HAHMS TTO3BOJIAT 00YyYarONUMCS TPUMEHUTH MX
MOYTH B JIIOOOM HAIMpaBJICHUU COBPEMEHHOrO phiHKA. OCBOMB MpOrpammy,
oOyuyarompecss CMOTYT BbIOpaTh HauOojiee HUHTEPECHYIO I HHX
TEXHOJIOTUYECKYIO HAMPaBIEHHOCTh, KOTOPO OHM OyAyT 00y4yaThCsi B paMKax
yIIIyOJIEHHOTO MOAYJIS.

[Iporpamma 3atparmBaeT Takue Tembl, Kak: «OCHOBBI pabOTBl C
MIPOCTPAHCTBEHHBIMU JAHHBIMWY», « OpUEHTUPOBAHUE HA MECTHOCTH», « OCHOBBI
dotorpadum», «CamocToATeNbHBIM CcOOp AaHHBIX», «3D-MoaenupoBanue
MECTHOCTH U 00BEeKTOB MeCTHOCTHY, «['eonndopmarmonnsie cucremsl (I'IC)y,
«Buzyanuzainus 1 npecTaBiIeHUE PE3YIbTATOBY.

B ocHoBe pazpaboTaHHOl  mporpaMMmbl  JISKAT  MeToanyecKuit
WHCTpYMeHTapuii penepanpHoro ThioTopa beictpoBa AntoHa KOpheBuya «CeTh

JNETCKUX TeXHoMapkoB “KBantopuym’. BBOIHBIA MOIYIIbY.
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[Iporpamma  opueHTHMpOBaHa  Ha  JIONOJIHHUTENIbHOE  OOpa3oBaHHE
oOyJaronxcsl MKOJbHOTO Bo3pacTa / Kiacca.

MakcumanbHOE KOJTHYECTBO O0yJarommxcs B Tpynmne — 15 genoBexk.

CTpyKTypa IIaHUPYEMBIX Pe3yIbTaTOB
[lnanupyembie pe3yabTaThl OMMPAIOTCS HA BEAYIIUE IIeJIEBbIE YCTAaHOBKH,
OTPAKAOIIME OCHOBHOM, CYIIHOCTHBIA BKJAJ Ka)KIOM M3y4yaeMOW IPOTPaMMbl B
pa3BUTHE JINYHOCTHU, O0YYaIOIIUXCsI, X CIIOCOOHOCTEH.
B cTpykType mnaHupyeMbIX pe3yIbTaTOB BBIACIAIOTCS CIACAYIONINE TPYTIIbL:
1. JInuHOCTHBIE  pe3yJbTaThl  OCBOCHHMS  OCHOBHOM  0Opa3oBaTeIbHOU
OporpaMMbl  IPEJCTaBICHbl B COOTBETCTBUUM C TPYNNOM JIMYHOCTHBIX
PE3yJIbTATOB.
2. MerampenMeTHble pe3yibTaTbl OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHOMN
OporpaMMBbl MPEACTaBICHbl B COOTBETCTBUU C MOATPYNIAMH YHUBEPCATBHBIX
y4eOHBIX JEHCTBUIA.
3. IlpenmeTHble  pe3yabTaThl  OCBOGHHS  OCHOBHOH  00pa3oBaTenbHOU
IpOrpaMMbl  MPEACTABICHBl B COOTBETCTBHHM C TPyNIaMH pe3yJIbTaToB

y4eOHOro MpeMeTa.

JIM9HOCTHBIC PE3yIbTATHI
Ilpocpammuvie  mpeboganusi K  YPOBHIO  BOCNUMAHHOCMU  (TUYHOCMIHbIE
pe3yibmamol);
— chOpPMHPOBAHHOCTh BHYTPEHHEH IMO3HWIIMKM OOYYarOIIerocs, 3MOIIMOHAIBHO-
MOJIOKUTEIHPHOE OTHOIICHHE O0YYarolIerocsl K IIKOJIe, OpUEHTAIHs Ha TTO3HAHHE
HOBOT0;
— OpHEHTalUs Ha 00pasell MOBECHHS «XOPOIIETO YUCHUKAY;
— c(OpPMHUPOBAHHOCTh CAMOOIICHKH, BKIIFOUasi OCO3HAHHWE CBOMX BO3MOYKHOCTEH B
YYCHHUH, CTIOCOOHOCTH aJIeKBaTHO CYAHWTh O MPUYMHAX CBOETO yCIeXa/Heycrexa B
YYCHHH; YMECHHE BUACTh CBOM JOCTOMHCTBA U HEJIOCTATKH, yBaXaTh C€0s U BEPUTH
B yCIIeX;
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— ¢(OpMHPOBAHHOCTH MOTHUBAIIMH K Y4€OHOU e TEIbHOCTH;

— 3HaHME MOpPAJIbHBIX HOPM U CGHOPMHUPOBAHHOCTH MOPAIBHO-ITHUYECKUX

CY>KICHHH, CIIOCOOHOCTh K PEIICHHWI0O MOPAJIbHBIX MpoOJeM Ha OCHOBE

KOOPJIMHAIIMN PA3IMYHBIX TOUYEK 3PEHUs, CIIOCOOHOCTD K OLICHKE CBOUX MOCTYMKOB

U JACUCTBUI JPYTHX JIOACH ¢ TOUYKU 3pEHUsl COOIOACHUS/HAPYIIEHUsI MOPaIbHON

HOPMBI.

IIpocpammnvie mpebosanus K ypo8HIO pa3eumusi:

— c(popMHPOBAHHOCTH IPOCTPAHCTBEHHOTO MBIIIICHUS, YMEHUE BUACTh 0OBEM B

IJIOCKUX MpEaMETaX;

— yMeHue o0palaTbiBaTh W CHUCTEMATHU3UPOBATH OOJIBIIOE  KOJIUYECTBO

uHbopMaIuy;

— ¢(hOpPMUPOBAHHOCTH KPEATUBHOI'O MBIIUIEHUS, TOHUMAHUE IPUHIIMIIOB CO3/1aHUS

HOBOT'O IPOAYKTA,

— c(pOPMUPOBAHHOCTH YCUTUUBOCTH, MHOT0331aYHOCTH;

— ¢(OpPMHUPOBAHHOCTH CAMOCTOSITEJIBHOTO MOAX0/1a K BBIIIOJHEHUIO PA3IMYHBIX

3aJ1a4, yMeHHEe paboTaTh B KOMaH i€, YMEHUE MPABUIILHO JEJIErUpOBaTh 3a/1a4H.
MeranpeMeTHbIE pe3yJIbTaThl

I'eorpadus

BbINyCKHUK HAYYUTCS:

. BBIOMpPATh MUCTOYHUKH Teorpaduueckoil mHpopmaiuu (kaprorpaduyeckue,

CTaTUCTUYECKHE, TEKCTOBBIE, BUIEO- U (HOTOU300paKEHUs, KOMIIBIOTEPHbIE 0a3bl

JaHHBIX ), aJICKBaTHBIEC PEIlIaeMbIM 33Ja4aMm;

. OPUEHTHUPOBAThCS B  HCTOYHMKax  reorpaduyeckod  uHPOpMALNU

(kapTorpadudeckre, CTaTHCTHYECKUE, TEKCTOBBIC, BUICO- U (HOTOM300paKEeHUS,

KOMIIBIOTEpHbIE  0a3bl JIaHHBIX): HAaXOOUTh U  M3BJIEKaTh HEOOXOAUMYIO

uH(pOPMAIMIO; ONpEeNeNsATh U CpPaBHUBAThb KAYECTBEHHBIE M KOJIMYECTBEHHbBIC

MOKa3aTelH, XapakTepu3yroline reorpadguyeckue 00ObEeKThI, MPOIECCHl U SBIICHUS,

UX TI0JIO)KEHHE B MPOCTPAHCTBE IO TreorpapuyeckuM KapTam pa3HOTo COAEp>KaHUS

U JpyTruM HCTOYHHKAM; BbIABJIATH HCJOCTAIOIIYIO, B3AMMOAOIIOIHAIOLIYIO /Ui
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IPOTUBOPEUYHBYIO reorpapuiecKyto HH(HOPMAIIHIO, IPEACTABICHHYO B OJJTHOM HJIH
HECKOJIbKMX UCTOYHHUKAX;

. NPEJCTaBISITh B pa3IUYHbIX (GopMax (B BUOAE KapThl, TaOnHIbI, Tpaduka,
reorpauyeckoro onvucanus) reorpadpuueckyro HHPoOpMaIo, HeOOXOAUMYIO IS
pelieHus y4eOHbIX U MPAKTUKO-OPUECHTHUPOBAHHBIX 3a/1a4.

BBITTyCKHUK MOJTYYUT BO3MOKHOCTh HAYYHTHCS

. MOJIETTUPOBATh reorpaduueckue 0ObEKThI U SBICHUS;

. IPUBOJUTH NPUMEPHl TMPAKTUYECKOTO MCIHOIB30BaHUS TeorpapuuecKkux

3HAHUU B Pa3INIHBIX 00acTIX ACATCIIBHOCTH.

Maremaruka
CraTtucTtuka u Teopusi BEpOATHOCTEN
BrinmyckHUK HAy4YHUTCS:
. MIPEICTABIIATH JaHHBIE B BUJIE TAOJIUII, JUArpaMM;
. YUTaTh HHPOPMAIINIO, TPEACTABICHHYIO B BUJIE TAOIUIIbI, JUATPAMMBI.
B noBceHeBHOM ®KU3HU U IPU U3YUCHUH JIPYTUX MPEIMETOB BBITYCKHUK CMOKET:
. U3BJICKaTh, WHTEPIPETHUPOBATH U  MpPeoOpa3oBbIBaTh HH(OpMaIuIo,
NPEICTAaBICHHYI0O B Ta0nWIlax M Ha JuUarpaMmax, OTPaKAIOIIyl0 CBONCTBAa H
XapaKTEPUCTUKU PEaTbHBIX MPOLIECCOB U SIBICHUM.
Harnsimaast reomerpust
['eomeTrpuueckue purypsi
BrinmyckHUK HAydHUTCS:
. ormepupoBaTh Ha 0a30BOM YypOBHE MOHATUSIMH: (PUTypa, TOUYKA, OTPE3OK,
npsiMasi, Jy4, JoMaHas, yroj, MHOTOYTOJIbHUK, TPEYTOJbHUK U YETHIPEXYTOIbHUK,
NpSIMOYTOJIBHUK W KBaJpaT, OKPYXHOCTb W  KpYyr, HPSIMOYTOJbHbBIN
napaienenunen, ky0, map. M3o0paxkarh uzydaembie (UTYpBl OT PYKH U C
MOMOIIIBIO IMHEUKU U IIUPKYJIA.
B noBcenHEBHOM KU3HU U MPU U3YUYEHUH JPYTUX IPEAMETOB BBITYCKHUK CMOXKET:
. pemaTrh MPAKTUYECKUE 3aJaud C NPUMEHEHHEM TMPOCTEUIINX CBOWMCTB
buryp.
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W3mepenus 1 BIYUCICHUS
BrinmyckHUK Hay4uTCs:
. BBINIOJIHATh M3MEPEHUE JUIMH, PACCTOSHUW, BEJIMYMH YTJIOB C IOMOIIBIO

HHCTPYMCHTOB IJI1 I/I3M€peHI/Iﬁ JJIMH U YTJI0B.

dusuka

BbInycKHUK HAy4IUTCS:

. co0r01aTh MpaBuiia 0€30MaCHOCTH U OXPaHbl TpyAa Mpu padoTe ¢ yd4eOHbIM
U 1JaOOpaTOpHBIM 000PYJOBAHUEM;

. MOHUMATh TPUHIUIBI JEHCTBUS MAIIUH, NPUOOPOB W TEXHHUUECKUX
YCTPOMCTB, YCIOBUS UX OE30MaCHOTO UCTIONB30BAHMSI B TOBCEAHEBHOMN KU3HH;

. UCIIONIb30BaTh TPHU BBINOJHEHWH YYEOHBIX 3a7ad Hay4YHO-TIOMYJISIPHYIO
auTepaTtypy O (U3MYECKUX SIBJIICHUSX, CIPABOYHBIE MaTepHallbl, PECypCHI

MHTEPHETA.

Nudopmatuka

Brinyckauk HayuuTcs:

. pasznuyaTh BHIBI UH(OpPMAIMK MO crocobam €€ BOCTIPUATUS YETIOBEKOM H
1o crioco6am e€ mpeCcTaBICHUs] Ha MaTePUATbHBIX HOCUTETISX;

. OPUBOAUTH  TPUMEPHl  MHPOPMAIMOHHBIX  TpoleccoB  (MPOIIECCOB,
CBSI3aHHBIX C XpaHEHUEM, MpeoOpa3oBaHUEM M Mepenadyei aHHBIX) B KUBOU
IIPUPOJE U TEXHUKE;

. kiaccudunmponatsd cpeactsa MKT B cOOTBETCTBUY ¢ KPyTOM BBITIOJIHIEMBIX

3a7au.

Marematndeckre OCHOBbI UHGOPMATUKU
BrInyCKHUK NTOJIyYUT BO3MOKHOCTD:
. MMO3HAKOMUTBCS € NPUMEPAMM  MATEMATHYECKUX  MOJENEN U

HCIIOJIBb30BAHUCM KOMIIBIOTCPOB IIPH HX aHAJIIMU3C; IMOHATH CXOACTBA M Pa3JIMYMA
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MCKIY MaTEMAaTHYE€CKOU MOJECIIBIO 00BEKTa M ero HaTypHOﬁ MOJCIbIO, MCKIY

MaTeMaTHUYECKOMN MOACIBIO 00BEKTa/SIBIICHHS U CIIOBECHBIM OITMCAHUEM.

Hcnonbs3oBaHre NpOrpaMMHBIX CUCTEM U CEPBHUCOB

BbInyCKHUK HAay4uTCS:

. KJIACCU(PUIIMPOBATH (PAIIBI IO TUIY M MHBIM MTapaMeTpam;

. BBIIOJIHATh OCHOBHBIE oOIlepaluu c QaillaMu  (co3iaBaTh, COXPAHATS,
pPEIaKTUPOBATh, YAAISATh, APXUBUPOBATH, «PACTIAKOBBIBATEY) apXUBHbBIE (aiisIbI).
BoinyckHuK oBiajieeT (Kak pe3yibTaT IPUMEHEHUS IPOrPaMMHBIX CUCTEM U
MHTEPHET-CEPBHUCOB B JAHHOM Kypce U BO BCEM 00pa30BaTEIbHOM MPOLECCE):

. HaBbIKaMU pabOThl C KOMIIBIOTEPOM; 3HAHUSMH, YMEHUSIMU M HaBBIKaMH,
JOCTaTOYHBIMU JJIi pabdOThl C Pa3IUYHBIMU BHJIAMU IMPOTPAMMHBIX CHUCTEM U
MHTEPHET-CEPBUCOB  ((pailjloBble  MEHEIKEPhl,  TEKCTOBBIE peaaKTopsl,
AJIEKTPOHHBIE TA0JIULBI, Opay3epbl, IOUCKOBBIE CUCTEMBI, CJIOBAPH, NEKTPOHHbBIE
SHUMKIIONEANHN); YMEHUEM OIHCHIBATh pPabOTy 3TUX CHUCTEM U CEPBHUCOB C
MCIIOJIb30BAHUEM COOTBETCTBYIOLIEH TEPMHUHOJIOTUH;

. pa3IMYHBIMU  (OopMaMHU TPEJCTABICHUS JaHHBIX (TaOJIULbI, JUArpaMMBI,
rpauky u T. 1.);

. MO3HAKOMUTCSI €  NPOrPaMMHBIMU  CpPEACTBaMHU 1 pabOThl  C
ayJIMOBU3yaJIbHBIMU JAHHBIMU U COOTBETCTBYIOIIMM MOHATUHHBIM arapaToM.
BhBINTyCKHUK TOMy4YUT BO3MOXKHOCTH (B JaHHOM Kypce M HHOW Yy4eOHOMU
NeSATEIbHOCTH):

. MPAKTUKOBAThCS B  HCIOJIb30BAHUM OCHOBHBIX BHUJOB MPUKIATHOTO
IPOrpaMMHOr0 oOecreueHus: (peAakTopbl TEKCTOB, JJIEKTPOHHBbIE TaOIHIIbL,
Opay3epsl U 1p.);

. NO3HAKOMHUTBCSI C  NPUMEpPaMHM  MCIIOJNB30BaHHUSI ~ MaTEMaTHYECKOTO
MOJIECJINPOBAHUS B COBPEMEHHOM MUDE;

. MO3HAKOMUTHCSI C TMOCTAHOBKOW BOMpOCa O TOM, HACKOJBKO JTOCTOBEpHA
noJrydyeHHas uH(popmalusi, HOJKPEIUIeHa JIU OHAa JOKa3aTeIbCTBAMU MOJIMHHOCTH
(npuMep: HaJM4YWE IEKTPOHHON MOJIMCH); MO3HAKOMUTHCA C BO3MOKHBIMU
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NOJIXO0JaMH K OLIEHKE JOCTOBEPHOCTH MH(OpMALUU (pUMEP: CPABHEHUE JTAHHBIX
U3 pa3HbIX UICTOYHUKOB);

. ITO3HAKOMUTHCS € MpuMepamu uenoiibzoBanus KT B coBpemeHHOM MHUpE;

. HOJyYUTh MPEACTABICHUS O pPOOOTU3UPOBAHHBIX YCTPOMCTBAX M HX

HCIIOJIB30BAHHH HaA ITPOU3BOACTBC U B HAYYHBIX UCCIICIOBAHUAX.

TexHonorus

Pesynbratel, 3asBieHHblE 0Opa3oBaTenbHOM mporpammont «TexHosorus» 1Mo
0JIOKaM COJIep>KaHUs

@OopMHPOBAaHUE TEXHOJOTUYECKOM KYJIBTYpbl M IPOEKTHO-TEXHOJIOTMYECKOTO
MBILUICHUS 00yYarommxcs

BrinmyckHUK HAy4UTCS:

. CJIEIOBAaTh TEXHOJOIMH, B TOM YHCJIE B IIPOLIECCE H3TOTOBIICHHUS
CyOBEKTUBHO HOBOT'O ITPOJIYKTA;

. OLICHMBATh YCJIOBHS IPUMEHHMOCTH TEXHOJIOTMH, B TOM YHUCJE C MO3ULUI
AKOJIOTUYECKOM 3alUIIEHHOCTH;

. MPOTHO3UPOBAaTh MO M3BECTHOW TEXHOJIOTMM BBIXOJbl (XapaKTEPUCTHUKU
MPOAYKTa) B 3aBUCUMOCTH OT U3MEHEHHUS BXOJOB/MapaMeTpPOB/PECYpPCOB,
OPOBEPATH IPOTHO3bI  OINBITHO-3KCIIEPUMEHTAIBHBIM MYTEM, B TOM YHUCIE
CaMOCTOSTEINIbHO IIAHUPYS TAKOTO POJA IKCIIEPUMEHTHI;

. B 3aBUCUMOCTHM OT CHUTyallud ONTHUMU3UPOBATH 0a30Bbl€ TEXHOJOTUU
(3aTpaTHOCTb — KauyecTBO), MPOBOJUTH AaHAJIU3 AaJbTEPHATUBHBIX PECYPCOB,
COEIMHSTH B €IMHBIN TUIAH HECKOJIbKO TEXHOJOTUW 03 MX BUAOU3IMEHEHUS IS

IMOJIY4YCHUA CJIOKHOCOCTAaBHOI'O MaTCpUaJIbHOIO NI I/IH(I)OpMaHI/IOHHOFO

IPOJYKTa;
. IPOBOJIMTH OLIEHKY U UCIIBITAHUE MTOJYYEHHOTO MPOAYKTA;
. IPOBOANUTH AHANU3 TMOTPEOHOCTEH B TEX WM HHBIX MaTEpPUAIBHBIX WM

WH(OPMAITMOHHBIX MPOAYKTAX;
. OMKCHIBATh TEXHOJOTHYECKOE PEIICHHE C TIOMOIIBI0 TEKCTa, PUCYHKOB,
rpaduuecKoro N300pakKeHus;
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. aHAIM3UPOBATh BO3MOJKHBIE TEXHOJIOTHUECKUE PELICHUs, ONPEACNTh HX

JIOCTOMHCTBA U HEJIOCTATKU B KOHTEKCTE 3aIaHHOU CUTYaIlUH;

. MPOBOJUTH M aHAJTU3WPOBATH PA3pa0OOTKy W/WIN PEATH3aIAI0 TMPUKIATHBIX

IIPOEKTOB, MPE/IOIAraloInX:

. OTIpEJICTICHHEe XapaKTePUCTUK M Pa3pabOTKy MaTepuaIbHOrO MPOJIYKTa,

BKJIFOYAs €ro MOJETUpoBaHME B WHGOPMAIIMOHHONW cpefe (KOHCTPYKTOpe),

BCTPAaWBaHHUE CO3JaHHOTO MH(GOPMAIIMOHHOTO MPOAYKTA B 3aJaHHYI0 000JIOUKY,

. U3TrOTOBJICHHE WHOOPMAIMOHHOTO MPOAYKTa MO 33JaHHOMY aJCOPUTMY B

3aJIaHHOI 000JIOUKE;

. OpPOBOJUTh U aHANM3UPOBATh  pa3pabOTKy  W/WIM  peau3aiuio

TEXHOJIOTUYECKUX MTPOEKTOB, MPE/INOIaralonux:

— ONTUMU3ALUIO 3aJJaHHOTO crioco0a (TEXHOJIOTHH) MOJTy4YECHUS
TpeOyrolerocsi MaTepUalbHOTO TMpoJyKTa (IMociie ero NPUMEHEHUs B
CcOOCTBEHHOMU MPAKTHKE),

— pa3paboTKky (KOMOMHMpPOBaHUE, W3MEHEHHE MapamMeTpoB U TPeOOBaHUU K
pecypcaM) TEXHOJIOTHUHU TOJyYeHHs] MATEpUaIbHOTO M HWH(OPMAIMOHHOTO
MPOIyKTa C 3aTaHHBIMU CBOHCTBAMH,

. MPOBOJIUTh M AHAJU3UPOBATh Pa3pabOTKy W/WIW pPEaTU3alHi0 MPOCKTOB,

MIPEAMOJIATAFOIITIX :

— IUTaHupoBaHue (pa3paboTKy) MaTepUaIbHOTO MPOJIYKTAa B COOTBETCTBUU C
3ajaueil  COOCTBEHHOM JIEATENbHOCTH (BKJIIOYAash MOJEIMPOBAHUE U
pa3pabOTKy JOKYMEHTAIIHH),

- IaHupoBaHue (pa3pabOTKy) MaTEepPHAILHOTO TMPOAYKTa Ha OCHOBE
CaMOCTOSITEIIBHO MPOBEAEHHBIX HUCCIIeI0OBaHUH MOTPEOUTETHCKUX
WHTEPECOB.

BBIMTyCKHUK MOTYyYUT BO3MOKHOCTD HAYUUTHCS
. BBISIBJISITH u bopMyIUpOBAThH npolbiemy, TpeOyIOIIy 10

TEXHOJOIMYCCKOT'O pCIICHU A,
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. MOJIU(PHUIIMPOBATE UMECIOIIUECS TMPOIYKTBI B  COOTBETCTBUH C
CUTYyaIHei/3aKka30M/TOTPeOHOCTRIO/3a]a4ei IESITEIBHOCTH U B COOTBETCTBUU C MIX
XapaKTEPUCTHKAMH pa3padaThiBaTh TEXHOJIOTHIO HA OCHOBE 0a30BOI TEXHOJIOTHH;

. TEXHOJOTHU3UPOBATh CBOW  OIBIT, TNPEIACTABIATH Ha  OCHOBE
PETPOCIIEKTUBHOIO aHaIM3a M YHU(PHUKAIMK JEATSIBHOCTH OIKMCAHUE B BHC

HHCTPYKIHUHU WA TEXHOJIOTMYECKOM KapThbI.

[TpenmeTHbIE pe3ynbTaThl

IIpoecpammmusie mpeOoBaHUsi K 3HAHUAM (Pe3VIbMamvl mMeopemuyecKoll
NnO020MOBKU):

. npaBuia Oe30omacHOW padOThl C  3NEKTPOHHO-BBIYUCIUTEIbHBIMU

MalmuHaM#M U CpCACTBAMM IJIA c60pa IMPOCTPAHCTBCHHBIX JAHHBIX;

. OCHOBHBIE BHIbI TPOCTPAHCTBEHHBIX JIAHHBIX;
. COCTaBHBIC YaCTH COBPEMEHHBIX T€OMH(OPMAIIMOHHBIX CEPBHCOB;
. npodeccuoHallbHOE MpOrpaMMHOE oOecredeHrue g o0paboTKu

IPOCTPAHCTBEHHBIX JAHHBIX;

. OCHOBBI Y IIPUHITUIIBI a3POCHEMKH;

. OCHOBBl M TPHUHIUIBEI pabOThl TrJI00adbHBIX HABUTAIIMOHHBIX
cnyTHHKOBBIX cucteM (THCC);

. MIPEACTABIICHUE W BU3YyaJTU3allMsl TPOCTPAHCTBEHHBIX JTAHHBIX JIIS

HEeNpoheCCHOHAIBHBIX TTOJIH30BATEIICH;

. npuHnubl 3D-mMoaenupoBanus;
. YCTPOMCTBO COBPEMEHHBIX KapTOorpauyecKux CEpBHUCOB;
. MIPEACTABICHUE W BU3YyaJu3alMsl TPOCTPAHCTBEHHBIX JAHHBIX IS

Henpo(ecCHOHANbHBIX MOJIb30BaTENEH;
. nemudpupoBaHre KOCMUYECKUX U300pakKeHUH;

. OCHOBBI KapTorpaduu.

IIpocpammmuvie mpeboéaHus K YMeHUAM U HABbLIKAM (pe3yabmamol
NPaKmu4ecKou n0020Mmo6KuU):
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. CaMOCTOSITENIbHO pEllIaTh IOCTABJICHHYIO 3aJady, aHaJIu3upys M
noA0upast MaTepualibl U CPEACTBA ISl €€ PEIICHUS;

. co3/laBaTh M PACCUUTHIBATh MOJETHBIM IUIaH Jisi OECHUIIOTHOTO
JIETaTENIBHOTO arapara;

. 00pabaTbIBaTh A3POCHEMKY U MOTYyYaTh TOUHbIE OPTOGOTOIIAHBI U

ABTOMATHU3UPOBAHHLIC TpéXMCpHBIG MOACIN MCCTHOCTH,

. MoAeIupoBaTh 3D-00BEKTHI;

. 3aIUIIATh COOCTBEHHBIE POEKTHI;

. BBITOJIHATH OLIUPPOBKY;

. BBIIIOJIHSTH IPOCTPAHCTBEHHBIN aHAJIN3;

. CO37aBaTh KapThl;

. co3JaBaTh IpocTellue reorpaduyeckue  KapTbl  Pa3jIM4HOIO
COJICp KaHUS;

. MOJIEIMPOBaTh reorpaduueckue 0ObEKTHI U SIBJICHMUS;

. MPUBOJINTD IPUMEPBI IPaKTUYECKOTO MCIIOJIb30BaHUS

reorpauuecKux 3HAaHUHN B PA3IMUHBIX 00JIACTSIX JEATCIBHOCTH.
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2.1 YueOHbIii KaJleHAapHbIH rpaduk.

Paznen Ne2. Komnieke opraHu3aiiMOHHO-TIEIarOru4ecKux yCcJa0BHid.

No Bcero

/T Pazpaenbl mporpaMMbl yaeOHOTO Kypca 4acoB
3nakoMcTBO. Texnuka 0e3omacHocTu. BBognoe 2
3ausTHe («MeHsst MUP»).

BBenenue B reouH(popMalMOHHBIC TEXHOJIOT M.
Keiic 1: «CoBpemeHnHnblie KapThl, nin Kak
onucarb 3eMJI10?».

2.1. | Heo0OX0auMOCTh KapThl B COBPEMEHHOM MHPE. 2
Cdepsbl npuMeHeHus, MepCIeKTUBBI
HCITIOJIb30BaHUs KapT.

2.2. | BektopHble TaHHBIE HA KapTax. 3HAKOMCTBO C 2
Be6-I'MC. LiBet kak aTpuOyT KapThl. 3HAKOMCTBO
C KapTorpauuecKuMu OHJIAH-CEPBUCAMH.

2.3. | Ceer u uBer. Ponb 118eTa Ha kapTe. Kak 3acTaBuTh 1
1BET paboTaTh Ha ceOs1?

2.4. | Co3nanue u myOauKamus COOCTBEHHON KapTHI. 2
Keiic 2: «I'no0asibHOe NO3MIMOHUPOBAHNE 4
“Haiigu ce0sl Ha 3¢MHOM 1ape”».

3.1. | Cucremsl rmo6anbHOTO MO3UITMOHUPOBAHUS. 2
3.2. | IlpumeHeHUE CITyTHUKOB JIJIsi TO3UITMOHUPOBAHUS. 2
®otorpaduu U NaHOPaMBI.
Uctopus pororpadun. @otorpadus kak cnocod 1
4.1. | u3y4eHHs OKPYIKAIOIIETr0 MUPA.
Xapakrepuctuku otoanmaparoB. [lomydenue 2

4.2. | Ka4eCTBEHHOTO (DOTOCHUMKA.

4.3. | Cozmanue chepuueckux manopam. OCHOBHBIE 2
noustus. Heobxoaumoe o0opynoBanue. TexHuka
CbEMKHU c(hepruyeCcKUX MaHOpaM pa3IuuHON
anmnapartypoi (kamepsl cMapThoHOB O6e3
IITAaTUBOB, ITU(POBBIC (hOTOATIAPATHI CO
IITaTUBAMH U T. 11.).

4.4. | Cozmanue chepryeckux manopam. CrimBka 4

nosty4eHHbIX (pororpacduii. Koppekius u peTyuib
NIAHOPAM.
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OcHoBbl a3podorochémku. [Ipumenenne BAC
(0ecnMIIOTHBIX ABUALIMOHHBIX CHCTEM) B
aspodorocnémre (Keiic 3.1: «/is yero Ha
CaMOM JieJie HYyKeH 0eCITMJIOTHBIN JIeTaTeIbHbIN
anmapar?»).

doTorpaMMeTpus U €€ BIUSHAEC HA COBPEMEHHBIN

5.1. | mup.
CueHapuu cb€MKU OOBEKTOB AJI MTOCIETYIOLIETO
NOCTPOEHUS UX B TPEXMEPHOM BUJIE.
5.2.
[TpuHIMT OCTPOEHUS TPEXMEPHOTO U300paXKEHUS
Ha KoMmIibtoTepe. PaboTta B poTtorpaMmmeTpuyeckoM
ITO — Agisoft PhotoScan uiau aHaIoruaHoM.
5.3. | O6paboTKa OTCHATOTO MaTepuraa.
becninnotHuk B reonHdopmatike. Y CTpOHCTBO U
5.4. | npumeHeHwue IpoHa.
5.5. | Texuuueckue ocooenHoct BITJIA.
5.6. | IMunotuposanue BIUIA.
Hcnonp3oBanne 0eCIMIOTHUKA 111 ChEMKU
5.7. | MECTHOCTH.
Bo3znukaromue npo0iaemsl npu cozganuu 3D-
Mozesnel. CriocoObl peAaKTUPOBAHUS TPEXMEPHBIX
5.8. | Mmomeneii.
TexHOJIOruy NpOTOTUNIMPOBAHUS. Y CTPOMCTBA JJIs1
BOCCO371aHus TpEXMEpHBIX Mojeseit. Pabora ¢ 3D-
5.9. | npunTepom.
PuU3NYECKNE U XUMUYECKUE CBOMCTBRA MJIACTUKA
st 3D-nipunTepa. [leyars TpéxMepHO Moaenu
5.10. | mKoJBI.

Keiic 3.2: «A3meHeHue cpelibl BOKPYT HIKOJIbD).

6.1. | PaGora B I1O myist py9HOTO TPEXMEPHOTO
moeaupoBanus — SketchUp wim anamoruaaom.

6.2. | DkcropTupoBaHue TPEXMEPHBIX (HaiiIoB.
[TpoexTupoBanre cOOCTBEHHOMU CIICHBI.

6.3. | Ilewars mogemu Ha 3D-npunTepe. OdopmireHne
TPEXMEPHOU BEILIECTBEHHON MOJEIU.

7 [ToarotoBka 3alIyuThI MPOEKTA.

8 3anuTa npoeKToB.
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3akmounTtenbHoe 3ansaTue. [lonseaenne ntoros
9 paboTsl. [1nansl mo qopaboTke.
Hroro

72

HpHMepﬂoe y‘le6HO-T€MaTI/I‘ICCKO€ IIJIAHUPOBAHUC!

Ne | Paznen nporpamMmel yaeOHOTO Kypca
/o

KomnuyecTB 0
JacoB

1 3HakoMcTBO. TexHuka Oe3omacHocTH. BBOIHOE 3aHATHE
(«Mensist Mup»).

2
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Beenenue B reoundopmannonnsie Texnonoruu. Keiic 1:
«CoBpemenHbIe KapThl, Wi Kak onucars 3emiro?».

Keiic 3HakomuT oOOydaromMxcs C  Pa3sHOBUIHOCTIMH
naHHbIX. Pemas 3amauy keiica, oOywaromuecs MpPOXOAST
CJIEYIOIINE TEMATUKHU: KapThl U OCHOBBI UX (POPMHUPOBAHUS;
U3yYEHUE YCIOBHBIX 3HAKOB U MPUHLMIIOB UX OTOOpayKEHUS
Ha KapTe; CHCTEMbl KOOPAHMHAT M INPOEKIMH KapT, HX
OCHOBHBIC XapPAaKTEPUCTUKU W BO3MOXKHOCTH ITPUMEHEHUS;
Macmtad W Jp.  BCHOMOTaTeJIbHbIE  HMHCTPYMEHTHI
(dopMuUpOBaHUS KAPTHI.

Keiic 2: «I'nobanbHoe no3urimonupoBanue “Haitnu cebst Ha
3€MHOM IIape”’».

HecmoTtps Ha TO, 4TO HABUTATOPHI U CIIOPTUBHBIE TPEKEPHI
CTaJy HEOThEMJIEMOW YacThIO HAIIEH MKW3HU, MAJO KTO
3HaeT MpUHIMN ux padotel. [lpoiing kelic, oOydarommecs
y3HatoT npo [JIOHACC/GPS — npunuunsl paOoThl,
HCTOPHIO, COBpPEMEHHBIEC CUCTEMBI, MIPUMEHECHHUE.
[Ipumenenue norrepoB. Busyanuzaius TEKCTOBBIX JaHHBIX
Ha kapte. Co3aaHnue KapThl MHTCHCUBHOCTH.

dotorpaduu 1 TaHOPaAMBI.

Paznen, mocBAMIEHHBIA MCTOPUM W MPUHIIMIIAM CO3JAHUS
dotorpaduu. OOydaronuecs IMO3HAKOMSITCS C TEXHUKOU
co3nanusi (pororpaduu, MO3HAKOMSTCS C BO3MOXHOCTSIMHU
npuMeHeHus: (Qororpaduu Kak CpeacTBa CO3/IaHUS YEro-
m00.

OcHoBbl  a3podoTochEMKH. [IpuMeHeHHEe OCCIUIOTHBIX
aBUAIMOHHBIX cUCTeM B aspodorochémke. Ketic 3.1: « s
Yero Ha camMoM Jiejie HyXeH O€CHUJIOTHBIM JieTaTeNIbHbIHI
armapar?».

OObEMHBINM  Keilic, KOTOPBIA MO3BOJUT O0YyYarOIUMCS
OCBOMWTH MOJIHYIO TE€XHOJIOTUYECKYIO LEMOYKY,
UCIOJIb3yEMYI0 KOMMEPUYECKHUMHU KOMIAaHUSIMU. Y CTPOICTBO
U npuHIUNel pyHkuronuposanus BIIJIA, ocHoBbI (oTO- U
BUJCOCKEMKM W TPUHLHUIIOB Tepefaud HHPOpMaLUU C
BILTA, o6paboTka nmanubix ¢ BITJIA.

29
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Keiic 3.2: «MI3mMeHeHue cpenbl BOKPYT HIKOJIBD.
[Tponomkenne ketica 3.1. OOyuaromuecs, UMesi B CBOEM
pacmopsDkeHud — 3JekTpoHHyro — 3D-mozmens  mikodml,
MPOJIOJKAIOT BHOCUTh U3MEHEHHS B TPOAYKT C LIEIBIO
OnmaroyctpoiictBa paiiona. OOydaromuecss MPOAOIIKAIOT
COBEPILIEHCTBOBATH CBOIA HaBelk  3D-mozenupoBanus,
3aBepIuasi MpOeKT.

14

HOI[FOTOBKEI 3alIUTHI IIPOCKTA.

3anura mpoeKTOB.

3aKJII0UYNTEIIbHOEC 3aHATHE. HOI[BGI[GHI/IG HUTOI'OB pa6OTI>I.
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Keiicbl, BXoasinue B
nporpaMmmy

Kparkoe conep:xxanme

Keiic 1. CoBpemeHHBbIE
KapThl, M Kak onucare
3emutro?

Ketic 3HakoMUT 00y4aromuXxcsi C pa3HOBUAHOCTIMU
naHHbIX. Pemas 3amady keiica, 00ydaromuecs poxXosT
CJIEIyIOIME TEMATUKH: KapThl U OCHOBBI UX
(OopMUPOBAHNUS; U3YUEHHE YCIOBHBIX 3HAKOB U
INPUHILIMAIIOB UX OTOOPaXKEHUs Ha KapTe; CUCTEMBbI
KOOpAMHAT U NPOEKUUN KapT, X OCHOBHbIE
XapaKTEPUCTUKU U BO3MOXKHOCTH MPUMEHEHHS,;
MacmTad UJp. BCOOMOTaTelbHbIE NHCTPYMEHTBI
dbopMHUpOBaHUS

KApTHI.

Ketic 2. I'mobansHOe
MTO3UITMOHUPOBAHHUE
«Haiian ce0s Ha
36MHOM IIIapey.

Hecmotps Ha TO, YTO HABUTATOPHI U CIIOPTUBHBIE
TPEKEPHICTAIIA HEOTHEMIIEMOU YaCThIO HAILIEH KU3HH,
MaJjio KTO 3HAaeT MPUHIUIT UX paboTsl. [Ipoiias keiic,
obyuatommecs y3HaroT mpo ['JIOHACC/GPS —
MPUHIUIBI pa00ThI, HCTOPUIO, COBPEMEHHBIE CUCTEMBI,
IIPUMEHEHHUE.

[Ipumenenue orrepoB. Busyanuzanus TEKCTOBBIX
JaHHBIX Ha KapTe. Co31aHne KapThl MTHTEHCUBHOCTH.

Keiic 3.1.
AspodoTochéMKa.
«Js1 yero Ha camMmoM
JieJie HyKeH
OCCITMIOTHEIN
JIETaTeILHBIN
anmnapar?».

Keiic 3.2. I3MeHeHUe
CpeIlbl BOKPYT HITKOJIBI.

OOBEMHBIN KEWC, KOTOPBIN MO3BOJIUT 00YUaIOIIUMCS
OCBOMWTH ITOJHYIO TEXHOJIOTMYECKYHO LENOUKY,
UCIIOJIb3yEMYI0 KOMMEPUYECKUMHU KOMITAHUSMH.
YerporlictBo v mpuHIMIBL yHKIMOHUpoBaHus BITJIA,
OcHOBBI (DOTO- M BUACOCHEMKH U TPUHIUIIOB MEpEIauH
nHdopmaruu ¢ BITJIA, o6padoTka nanasix ¢ BITJIA.

[Iponomxkenue keiica 3.1. OOyuaromuecs, uMes B
CBOEMPACIIOPSKEHHUH JIEKTPOHHYI0 3D-Monenb
IIKOJIbI, TPOJOJIXKAIOT BHOCUTh U3MEHEHUS B
MPOYKT C IEJIbI0 0JIAar0yCTpPOMCTBA palioHa.
OOyuarommuecs MpoJoKar0TCOBEPIICHCTBOBATh
cBOI HaBbIK 3D-MoaenupoBanus,

3aBepiuas MpOeKT.
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2.2. YcioBusi peajiM3aliu NpPorpamMmbl

Cnucok 00opy1oBaHus

Ne HaumMmeHnoBanue Kparkue Texnnueckue En. KoJ-
n/n XapaKTePUCTHKH U3M. BO
1| KoMmnbrooTepHBIii Kiace
UKT
1.1. M®YV (npunTep, ckaHep, MunumansHbie: hopmat A4, IIT.
KOITHD) Ja3epHBIH, 4/0. 1
1.2. HoyTOyk HacTaBHHKA C HoyTtOyk: IIT.
IpeIyCTaHOBIEHHON IIPOU3BOJIUTEIBLHOCTh
OTIEPAITMOHHOH CUCTEMOH, | noneccopa (1o TecTy
O(HCHEIM POTPAMMHEIM | paconiark — CPU BenchMark
o0ecrieyeHuEM
http://www.cpubenchmark.net/
): e meree 2000 eauHMII;
00BbEM OlEepaTUBHOM MAMSITHU:
He MeHee 4 I'0;
00BbEM HAKOIUTEIIA
SSD/eMMC: e menee 128
I'6;
ITO nns mpocMoTpa u
peIaKTUPOBAHUS TEKCTOBBIX
JIOKyMEHTOB, DJICKTPOHHBIX
Ta0JIUI U TIpe3CHTAIUI
pacmpocTpaHéHHBIX (hOpMaTOB
(.odt, ,txt, .rtf, .doc, .docx,
.0ds, .xls, .xlIsx, .odp, .ppt,
PPtX). 1
1.3. HoyTbOyxk ¢ HoyTtOyk: IIT.
IpeJly CTaHOBJICHHOM ne ke Intel Pentium N (uu

ONIEPALIMOHHON CHCTEMOMH,
O0(HCHBIM ITPOTPAMMHBIM
obecrieueHueM

Intel Celeron N), He HIDKE
1600 MI'u, 1920x1080, 4Gb
RAM, 128Gb SSD;
IPOU3BOIUTEIIEHOCTh
nporueccopa: He menee 2000
¢ IVHHII;
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http://www.cpubenchmark.net/

I1O st mpocMoTpa u
pEIaKTUPOBAHUS TEKCTOBBIX
JIOKYMEHTOB, 3JIEKTPOHHBIX
Ta0JIUI U TIpe3CHTAIUI
pacrnpocTpaHéHHbIX (hOpMaTOB
(.odt, ,txt, .rtf, .doc, .docx,
.0ds, .xls, .xlIsx, .odp, .ppt,

pptx).

10

1.4.

W HTEpaKTUBHBIA KOMIUIEKC

KoaudecTBo 0 JHOBPEMEHHBIX
kacaHuii— He meHnee 20.

IIT.

YPOK TeXHOJI0THH

2.1.

ANTMTUBHOE 000pYIOBaHKE

2.2.

3D-o060pynoBanue (3D-
IPUHTED)

MuHUMAaIIbHBIE:

tun npunrepa: FDM;
marepual: PLA;

paboumnii CTOJI: C MOAOTPEBOM;
paboyast oomacts (XYZ): oT
180x180x180 mm;

CKOPOCTb I1€YaTH: HE MEHEE
150 mm/cek;

MUHHAMAJTbHAS TOJIIINHA CJIOS:
He Oojiee 15 MkM;

dbopmat ¢aiinoB (OCHOBHBIE):
STL, OBJ;

3aKPBITHIA KOPITYC: HAJTUYUE.

IIIT.

2.3.

[Tnactuk nns 3D-mpuaTEpa

Toamumaa NJ1acTUKOBOM HUTH:
1,75 mm;

marepual: PLA;

BEC KaTyIIku: He MeHee 750

p.

IT.

15

2.4,

I1O na 3D-
MOJICTTUPOBAHUS

OO6ayHblil UHCTPYMEHT
CAITIP/ACVII,
OXBAaTBIBAIOIIUMN BECH MPOLIECC
paboOThI ¢ U3ACTUIMHA — OT
MIPOCKTUPOBAHMUSI J10

HU3TOTOBJICHHA.

JlononHuTeabHOE 000pYyI0BaHHE
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2.5.

[Illem BUpTYyasnbHOM
peaIbHOCTH

OO0mee pa3penieHue HE MEHEe
2160x1200 (1080x1200 mms
KaXXJIOTO Ij1a3a), yroj o03opa
ue menee 110;

HAJIMYUE KOHTPOJUIEPOB — 2
IIIT.;

HaJM4Ke BHEIIHUX TATYNKOB
— 2 WT.;

pa3bEM IS TIOIKITIOYCHHSI
HAYITHUKOB: HAJTNIHE;
BCTPOCHHAS KamMepa: HaJIH4due.

KOMILJIC
KT

2.6.

[lITaTuB mJ1st KperieHUst
0a30BbBIX CTAHIIAH

KommiekT u3 ABYX INITAaTHUBOB.
CoOBMECTHMOCTH CO IIJIEMOM

BUPTYaJIbHON PEANIBHOCTH,
m2.3.1.

KOMILIIC
KT

2.1.

Hoyt6yx ¢ OC ms VR-
nieMa

KonnuectBo sinep npoueccopa
- He MeHee 4

TakToBas yactora mpoueccopa
- He MeHee 2500 Ml
Buneokapra - He Hike Nvidia
GTX 1060, 6 I'6 BumeonamMsTh
O0Obem ornepaTUBHOM MaMSITH -
He meHee 8 10.

T.

28




2.8.

MHoromnoas30BaTeIbCKas CHCTEMa
BUPTYaJIbHON PEANBHOCTH C 6-
KOOPJIMHATHBIM OTCJIC)KMBAHUEM
MOJIOKECHMUS T10JIb30BaTEIICH

TpebGoBaHus kK cucteme
BUPTYaJIbHON PEATBHOCTH:
OI/IePYKKa MOOMITEHBIX
[IUIEMOB BUPTYaJIbHON
PEaIbHOCTH O] YIIPABICHUEM
OC Android;

MOAAECPKKA YIPABISIOMINX
KOHTPOJJIEPOBC
BO3MOYKHOCTBIO 6-
KOOPANUHATHOTO
OTCJIC)KMBAHUSI TTOJIOKEHHUS B
MPOCTPAHCTRBE;

TE€XHOJIOTUS IMOJIHOU
KOMIIEHCaIluu Jiara (anti-
latency): nuzoOpaxenue
JOJKHO BBIBOJIUTHCS TSI
TOYEK, B KOTOPBIX OKaXyTCs
JIEBBIM W IIPABbIN Ii1a3a
MOJIb30BATEIISI UepE3 BPEMS,
KOTOpO€ JOJKHO IIPOUTH €
MOMEHTA Hayaja OnpeaeICHUS
MECTOIIOJIOKEHHUS TJ1a3
MOJI30BATEIS 10 MOMEHTA
OKOHYaHUS BBIBOJIA
n300paxKeHusl. ;

JI0IA/Ib OTCIICKUBAHUS
II0JIb30BATEIIE — HE MEHEE
16 kB. M;

KOJINYECTBO MOJIb30BATENEH —
HEe MeHee 3 Yell.

TpebGoBaHus k cucteme
OTCJIC)KMBAHUS OJIOKEHUS
MOJIb30BaTeNIeH (TPEKUHTA):
THUIT CUCTEMBI
OTCJIEKHBAHUSL: 6-
KOOpAWHATHAs CUCTEMA
OTCJIC)KMBAHMUS;

0011 BEC OTHOTO
YCTPOMCTBA TPEKUHIa — HE
oonee 20 T;

TE€XHOJIOTHUS: ONITHKO-
WHEPIUATbHBIN TPEKUHT,
aKTUBHBIE MapKEPhI,

Komrw.
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paboTaromye B THPpaKpacHOM
JMaTa30He;

yToJ 0030pa ONTUYECKON
cuctembl — He MeHee 230
IpajlycoB;

BpEMSI OTKJIMKA CUCTEMBI
TpeKUHTa — He Ooee 2 Mc;
pa3MeIIeHne CEHCOPOB: Ha
00BEKTE OTCIICKUBAHUS;
CEHCOPBI, HCTIOTb3YEMBbIE JIJIS
OTCIIC)KUBAHUS IIIJIECMOB
BUPTYaJIbHOM PEANBHOCTH U
JUTSI OTCIICKUBAHUSI JIBUKEHUN
PYK TOJIb30BATENEH, TOJKHBI
OBITh UJCHTUYHBIMU U
B3aMMO3aMEHSIEMbIMU;
pa3MelleHne aKTUBHBIX
MapKepoOB: HAMOJIbHOE;

BCE KOMITOHEHTBI CUCTEMBI
TPEKUHTA JOJIKHBI
MOHTHPOBAThCA Ha 1OJI, 0€3
HEOOXOIUMOCTH
MOTOJIOYHOTO/HACTEHHOTO
MOHTaXa,

HaJIMYHUE CEHCOPOB B COCTaBE
€JIMHOI'0 yCTPOMCTBA
TPEKUHTa: aKCEeIePOMETP,
TUPOCKOI, ONTUYECKUN
CEHCOD;

4acTOTa OTCJIC)KUBAHUS
TI0JIO>KCHHSI TIOJTB30BATEIIS

- aKCeNepoMeTp: HE MCHEE
2000 BBIOOPOK/C;

- rupockor: He menee 2000
BBIOOPOK/C;

- ONITUYECKUI CEHCOP: HE
MeHee 60 BEIOOPOK/C;
MOTPENTHOCTH OTCIAC)KUBAHUS
TIOJIOKEHUS TIOJIb30BATEIIS B
IPOCTPAHCTBE Ha TUIONIA N

6 M X 6 M — He Ooitee 10 mm;
MUHHAMAJIEHOE KOJIMYECTBO
IOJIb30BATEIICH,
MOAJEPKUBAEMOE CUCTEMOU
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TPEKUHTa, HE MeHee 3 uell.

TpeOGoBaHus K MoKa3aTeIsIM
XpaHEHUs, TPAHCIIOPTUPOBKH
Y HACTPOUKH:

BpEMSI [TOJTHOTO
Pa3BEPTHIBAHUS U HACTPOUKHU
CUCTEMBI JIJIs TIJIOIAU
OTCJIe)KMBaHUs 16 KB. M —HE
6onee 90 muH;
HEO0OXOIUMOCTh KaTUOPOBKH B
poLecCe AKCILTyaTaluy —
OTCYTCTBYET;

Temneparypa xpanerus: -30°C
.. +50°C.

TpeboBanus k ciocodam
yIpaBJICHNS WHTEPAKTUBHBIMU
MOJICIISIMH

NOJIEPKKA 6-KOOPIUHATHOTO
OTCIIC)KUBAHUS TTOJIOKEHUS
YIPABJISIFONTNX YCTPOUCTB B
IIPOCTPAHCTBE.

TpebGoBanus K MpOrpaMMHOMY
00€ecCIeyueHuIO:

MOAJEPKKA CUCTEMOM
TPEKUHTa OMEePAIIMOHHBIX
cuctem: Windows, Android;
peoCTaBICHUE
HEOTPAHUYEHHOM IT0 BPEMEHHU
VICTIOJIB30BAHUS IPOCTOU
(HEUCKITIOUUTEIHHON)
JIMIEH3UU Ha KOMMEPYECKOE
UCIIOJIb30BaHUE
IPOTrPaMMHOTO O0eCTIeYeHUS
CHUCTEMbI TPEKUHTa Ha OJIUH
uem ¢ OC Android
(OeccpouHas nuueH3us ) — 3
IIT.

OGmuue TpeboBaHUs:
HaJINYMEe MOOUJIbHBIX [IUIEMOB
BUPTYaJIbHON PEaIbHOCTH
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Oculus Go nnu ananor — 3
IIIT.;

HaJIMYUE KOMIUIEKTA TIPOBOJIOB
¥ 3aPSITHBIX YCTPOUCTB IS
oecnepeOoitHOM pabOoTHI.

2.9.

®oTtorpammerpuueckoe [10

I1O st o6paboTku
U300pKEHUI U OTIPEIeTICHUS
dbopmpbl, pa3zMepoB,
MIOJIOKCHUS M MHBIX
XapaKTEPUCTHK OOBEKTOB Ha
TJIOCKOCTH WITH B
IPOCTPAHCTBE.

2.10.

KBaapokonrep Mavic Air

KomMrmakTHbIil KBagpOKONTEp €
TPEXOCEBBIM CTAOMIM3ATOPOM,
kamepoit 4K, makcumanbHON
JANbHOCTBIO Mepejaun He
MeHee 6 KM.

2.11.

Keanpoxonrep DJI Tello

KBanpokonrep ¢ kamepoit, Bec
He 6osiee 100 r B cOope C
IIPOIIEJUIEPOM U KaMEPOHU;
ONTUYECKUM JaTUMK
OTIPEICIICHUS TTO3ULINN —
HaJIM4yue;

BO3MOKHOCTb YJAJIEHHOTO

IT.

32




IPOTrpaMMHUPOBAHUS —

HaJIUYHe.
3| Meaua3oHna
3.1| ®oroammapar ¢ KommuecTtBo 3ppexkTHBHBIX LIT.
00BEKTUBOM nukcesneit — ne menee 20
MUJTH.

3.2 | Bugeokamepa [Tnanmwer (151 obecrnieueHus LIT.
COBMECTHUMOCTH ¢ 11 2.3.6) C
IPUMEPHBIMU
XapaKTePUCTHKAMHU:

JMaroHaib/pa3pelieHue: He
MeHee 2048x 1536 nukceneii;
JMaroHajb YKpaHa: He MCHEe
9.7";

BCTpocHHas mamMsats (ROM):
He meHee 32 I'b;

paspelnieHue porokamepsl: He
MeHee 8 Mi;

Bec: He Oonee 510 T;

BBICOTA: He Oosee 250 Mm.

3.3 | Kapra mamstu mis O0BEM maMITH — HE MEHee IIIT.
(oToanmnapara/BuaeoKaMmepsbl 64 I'6, knacc e nuxe 10.
34| llrarus MakcumanbHasi Harpy3Ka: He IIT.
Oonee 5 kr;

MaKCHUMaJIbHas BBICOTA
CchEMKHU: HE MeHee 148 cm

2.3 ®opMbI ATTECTAIUM YHALIHUXCS.

B koHile y4eOHOro rojga mo KaXJAOMy pasjielly MporpaMMbl MOJABOASTCS
UTOTH peaiu3aluy IporpaMmsbl. [[7st 3TOro neparor UCMoyib3yeT BHICTABKU U T.J.

Cucrema olleHKH TOCTHKEHUS IJIAHUPYEMBIX Pe3yJIbTATOB 0CBOECHUS

OCHOBHOI1 00pa30BaTeJIbHOI MPOrPAMMBbI OCHOBHOI'0 00111ero

oOpa3zoBaHusi

Bunbl koHTpOIIA:

- MPOMEKYTOUYHBIA KOHTPOJIb, MPOBOJAUMBINA BO BPEMSI 3aHSTHIA;
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-  WUTOTOBBIM KOHTPOJIb, MPOBOJMMBIA IOCIE 3aBEpIICHUS BCEeW yueOHOM
MIPOTPaAMMBL.

®opMbI TPOBEPKH PE3YIHTATOB:

- HaOmroIeHre 32 O0YJArOIIMMUCS B TIpoIiecce padoThI;

- UTPBI;

- MHIUBUTyaJIbHBIC U KOJIJICKTUBHBIC TBOPUYECKHUE PAOOTHI,

- Oecelpl ¢ 00yUaIOIUMHKCS U UX POJUTEISIMHU.

®opMbI OJBE/ICHUS UTOTOB:

- BBINOJHEHHUE NMPAKTUYECKHUX padoT;

- TECTBHI;

- AHKETBHI;

- 3aIATA IPOEKTA.

Nrorosas arrecraius o0yJaronmxcsi MPOBOJIUTCS MO Pe3yJIbTaTaM MOATOTOBKU U
3aIIUTHI IPOEKTA.

JIist  olleHUBaHUS JAEATEIBHOCTU 00YUAIOIIUXCS UCTIOJIb3YIOTCS MHCTPYMEHTHI

CaMoO- 1 B3aMMOOLICHKH.

MeToanuyeckue MaTepuaJIbl

[Iporpamma «I"eonH(pOpMAIIIOHHBIE TEXHOJIOTHI», SBISSCH HEOOXOAUMBIM
KOMIIOHEHTOM 00I1ero o0pa3oBaHUsl BCeX OOydYarolUXcCs, MPEAOCTaBISAECT UM
BO3MOXXHOCTb IIPUMEHSATH Ha MPAKTHKE 3HAHUS OCHOB HaykK. [Iporpamma siBisercs
(hakTHUECKN €AMHCTBEHHBIM LIKOJIbHBIM YYEOHBIM KYPCOM, OTPAKAIOIIMM B CBOEM
COJIEp’KaHUU OO0IIME NMPUHLMIIBI MpeoOpa3yrolien AesITEIbHOCTH YeJIOBEKAa U BCE
acmeKkThl MaTepuaibHOM  KynbTypbl. Kypc HampaBieH Ha  OBJaJeHHUE
oOyyJaroummucs HaBbIKAMHU KOHKPETHOMN IpeaIMETHO-IIpeoOpasyroeit
NEATENbHOCTH, CO3/IaHME HOBBIX LIEHHOCTEH, YTO, HECOMHEHHO, COOTBETCTBYET
noTpeOHOCTsIM pa3BuTHs obmectBa. B pamkax «TexHomorum» NpoOUCXOAUT
3HAKOMCTBO € MHpPOM mpodeccuidi U OpHEeHTalMs O0Oydyarolmuxcsi Ha padoTy B

paznu4HbIX cdepax 00IIEeCTBEHHOTO MPOU3BOACTBA. TemM cambiM 0OecTieunBaeTCs
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IPEEMCTBEHHOCTh Tepexofa OOy4arommxcs OT 00IIero K mpoQecCHOHATHHOMY
00pa30BaHUIO U TPYJOBOM JAEATEILHOCTH.

[Iporpamma mnpenmera «TexHomorus» obecrednBaeT (HOPMUPOBAHHE Y
oOydJaroumxcsi TEXHOJOTMYECKOro MblluieHuda. (CxeMa  TEeXHOJOTHYeCKOTO
MBITIUTICHUS (TOTPEOHOCTh — I1€JIh — CIOC00 — pPEe3yJIbTaT) MO3BOJIIET HanboJee
OpraHUYHO pellaTh 33Jaud yCTAHOBJICHMS CBSI3€H MEXAY 0Opa3oBaTEIbHBIM U
KU3HEHHBIM TPOCTPAHCTBOM, OOpA30BaTEIBHBIMU PE3YJIbTaTaMH, MOTYYCHHBIMHU
Opy M3YYEHUH Pa3IUYHBIX TPEAMETHBIX 00JacTeil, a Takke COOCTBEHHBIMU
o0pa3oBaTeNbHBIMU pe3yJbTaTaMu (3HAHUSAMH, YMEHUSIMU, YHHUBEPCAIbHBIMU
y4eOHBIMU ACUCTBUSAMM U T. 1.) U KU3HEHHBIMU 3amauamu. Kpome Toro, cxema
TEXHOJIOTMYECKOTO MBIIIJICHUS TTO3BOJISIET BBOJUTH B 00pa30BaTENbHBIN MPOIIECC
CUTyallM, Jalollue OIbIT TMPUHATUS NParMaTUYHBIX PEIICHUA Ha OCHOBE
COOCTBEHHBIX 00pa30BaTENbHBIX PE3yJIbTATOB, HAUYWHAS OT PEUICHHS OBITOBBIX
BOMPOCOB U 3aKaHUYMBas PEILICHUEM O HANpPaBJIECHUSX MPOJOJIKEHHsI 00pa30BaHus,
MOCTPOEHUEM KapbEPHBIX M KU3HEHHBIX IJIaHOB. Takum o0pa3zom, mporpamMmma
«"'eonndopmaTtka» MO3BOJISIET CHOPMUPOBATH Yy OOYYAIOUIUXCS  pecypc
MPAKTUYECKUX YMEHUN U OMbITa, HEOOXOAMMBIX IS Pa3yMHOW OpraHU3aINH
COOCTBEHHOM JKM3HM, CO3MaéT YCIOBUS [UIsl Pa3BUTHS WHUIIMATHBHOCTH,
M300peTaTeNbHOCTH, THOKOCTH MBIIIIJICHHSL.

VY4eOHO-BOCIIMTATENIbHBIM MpollecC HampaBieH Ha (pOopMHpOBaHHE WU
pa3BUTHE PA3IWYHBIX CTOPOH OOYYAIOIIMXCS, CBSI3aHHBIX C peanu3alfed Kak uX
COOCTBEHHBIX HHTEPECOB, TaK W HHTEPECOB OKpyxatouiero mupa. [lpum stom
riOKOCTh MpOTrpamMMbl TO3BOJISIET BOBJEYb OOYYAIOMIUXCS C Pa3IUYHBIMU
COCOOHOCTSIMU. boJbi10i1 00bEM MPOEKTHBIX PAadbOT MO3BOMISET YUECTh HHTEPECH
U OCOOCHHOCTM JIMYHOCTH KaXXI0oro oOydaromierocs. 3aHsATHs OCHOBaHbI Ha
JUYHOCTHO-OPUEHTHPOBAHHBIX TEXHOJOTHSIX OOydYeHHUs, a TakKe CHCTEMHO-
JESITeIbHOCTHOM METOJIE O0yUeHUSI.

JlanHass mporpamMma MpearnoyiaraeT BapUaTUBHBIN TOJIXOJ, TaK Kak B

3aBUCUMOCTH OT OOYyYarollerocsi Mo3BOJSET YBEIMYUTh WM YMEHBIIUTH O0BEM
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TOM WJIA MHOM TE€MBbI, B TOM YHUCJE U CJIOKHOCTb, @ TAKXKE MOPANOK MPOBEACHUS
3aHATUH.

OcHOBHOE coziepaHUE YUICOHBIX MPEIMETOB HA YPOBHE OCHOBHOTO OOIIETro
o0pa3oBaHuUs

Ha mnporsokeHun Kypca mporpamMmbl  OOydaromiyecs IO3HAKOMSITCS C
Pa3TUYHBIMK T€OMH(OPMAITMOHHBIMUA CHCTEMaMH, y3HAIOT, B KaKUX 00JacCTIX
MPUMEHSETCS TeOMH(POPMATHKa, KaKUe 3aaddl MOXKET peliaTh, a TaKXKe CMOTYT
caMu MPUMEHSTH €€ B CBOEH MOBCceHEBHOM >ku3HU. O0yuaromuecs: 6a30BO yCBOST
NpuHOMN To3unuoHupoBanuss ¢ nomombio [HCC. VY3maror, kak MOXKHO
OpraHu30BaTh COOp CITyTHUKOBBIX JIaHHBIX, KAK OHU MPEICTABIISIOTCS B TEKCTOBOM
BUJIE M KaK HMX MOXXHO BHU3yaJu3UpoBaTh. B paMmkax mporpammbl BbIOEpYT
MIPOEKTHOE HAIpaBJIEHUE, HAy4yaTCsi CTABUTh 3aJa4M, UCCIE0BAaTh MPOOJIEMAaTHKY,
IJIAHUPOBATH BEAECHUE TPOEKTA U TPAMOTHO PACTIPENEIATH POJIU BHYTPU KOMaH/BI.
OOyuaromecss CMOTYT TMO3HAKOMHUTBCS C  HCTOpPUEH  MpPUMEHEHUS
OCCIUIIOTHBIX JIETATEJIbHBIX alnapaToB. Y3HAIOT O COBPEMEHHBIX OCCIMIOTHHUKAX,
CMOTYT PEIIUTh Pa3UYHbIC 3a/1a4yd C UX MOMOINbIO. Y3HAIOT TaKke U 00
OCHOBHOM YCTPOMCTBE COBPEMEHHBIX OECHUIOTHBIX cucTeM. OOyuarommecs
y3HAIOT, KakK co3Maércs TMOJNETHOE 3aJaHue Jjia  OecnmuiioTHHUKOB. Kak
ITPOU3BOJIUTCS 3aIyCK U JanbHenmas cbéMka ¢ nomompio bAC. A taxke nosyyar
TaKue pe3yJibTaThl CbEMKH, KaK OPTOQPOTOIUIAH U TPEXMEPHBIE MOJICIIH.

OOGyuaromecst yriayOsTcs B TEXHOJOTHIO OOpa0OTKH TeOAdaHHBIX MYTEM
ABTOMATU3UPOBAHHOTO MOJICTUPOBAHUS OOBEKTOB MeCTHOCTU. CaMOCTOATENIHHO
CMOTYT BBINOJIHUTh ChEMKY MECTHOCTH MO NONETHOMY 3anaHuio. Cozmanyt 3D-
MO/IEIIH.

OO6yuaromuecs O3HAKOMSTCA c Pa3IMYHBIMU yCTpOCTBaMU
MPOTOTUTIUPOBAHUS. Y3HAIOT OOIIHUE MPUHIUIBI PaOOTHI YCTPOMCTB, CPepbl MX
NPUMEHEHHUS W TPOAYKTHI JCSATEILHOCTH JaHHBIX YCTpoucTB. OOyuaronuecs
Hay4aTcsi roToBUTh 3D-mopenu sl medatd C TMOMOUIBIO AKCIOpPTAa JaHHBIX.

JIOTIOHAT MOJAENH MO AaHHBIM a3pOPOTOCHEMKH C MOMOIIBIO PYYHOTO
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MojenupoBanus. IIpuMeHAT ycTpoiicTBa AJii NPOTOTUIMPOBAHUS [UIsl I€YaTH
3aJlaHusl.

OOyyaromuecs M3y4aT OCHOBBI B IOATOTOBKE npe3eHTanuu. Co3manyT eé.
[ToaroroBsATCS K NMPEACTABICHUIO peain30BaHHOro mpototuna. IIpencrassaT ero,
3aIUIast MPOEKT.

HacrtaBHuk nporpammel «l'eonHpopmaTika» paboTaeT Ha CTBIKE CaMbIX
AKTyaJbHBIX 3HAHUM [0 HAMNPABICHHUIO T'EONMPOCTPAHCTBEHHBIX TEXHOJIOTHM, a
TaK)K€ TEHEPUPYET HOBBIE MOJAXOJbl M PELICHMs], BOIUIOLIAS UX B pPEAJbHBIC
npoekThl. HacTaBHUK sABISE€TCS TpPaMOTHBIM CIEHHAIMCTOM B  00JIacTh
reonH(OpPMaLMOHHBIX CHUCTEM, CIEAUT 3a HOBOCTSAMHU CBOEH OTpaciu, H3ydaer
HOBbIE TexHOoJoruu. O0sajaeT HaBbIKAMHU MPOEKTHOM JEATEIbHOCTH, BHEAPSAA €€
MPUHIUIIBI B IPOLECC 00yUYEHUSI.

HactaBHUK B paBHOM CTENeHM O0JIaJaeT KaK CHUCTEMHOCTbIO MBILIUIEHUS, TaK U
JyXOM TBOPYECTBA; MOOWIIEH, YMEET padoTaTh B KOMaH/I€, KPUTUYECKH MBICIIHTD,
aHAJIU3UPOBaTh U 0000IATH OMBIT, TEHEPUPOBATH HOBOE, YMEET CTABUTh 3aJ1a4H U
pelath UX, a TakXke paboTaTh B YCIOBUSX HEONPEIEIEHHOCTH M B paMKax
MPOEKTHOW mapaaurmel. [IoMUMO 3TOro, HacTaBHUK O0JalaeT MeJaroruyeckoin

Xapu3MOH.
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