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BBenenue
I'eounpopmanuonnsie TexHosmorum (I'MT) — 5T0 TEXHOJIOTHMYECKUU
KOMIUIEKC, HHTETPUPYIOIUNA U OOBEAUHSAIONINN MHOTHE WH(OPMALMOHHbIC
TexHosoruu. Mx cnemuduka COCTOMT B  OpUEHTAlMU Ha  00pabOTKy
MPOCTPAHCTBEHHBIX JaHHBIX. [I[pOCTpaHCTBEHHBIE TAHHBIE MOTYT UHTETPUPOBATHCS
C JOpyruMu BHUJAAMM JaHHbIX, 4ro omnpexnenser [MUT kak MHoronemnesoe
CPEICTBO MPUMEHSIEMOE HE TOJBKO B Haykax O 3emiie, HO U B OOIIECTBEHHBIX

HayKaX, SJKOHOMUKC, I/IH(l)OpMaTI/IKe, MCIAUIMUHEC, YIIPABJICHUHA U T.II.

Pasznen Nel. Komiuieke OCHOBHBIX XapaKTEePHCTHK 00pa3oBaHus, 00beM,
cojep:kaHue, IVIAHUpPYeMble pe3yJbTaThl.

IosicHUTEALHAA 3aIMUCKA
JlononmuutenbHast oOieoOpa3oBareibHas —00IIepa3BUBAIOIIAs nporpaMmma

oobenuHeHus: «I'eomH(OPMAIIMOHHBIE TEXHOJIOTHWU» OTHOCUTCS K TEXHHUUYECKOU
HAIIPaBJIE€HHOCTH, T.K. SBISETCS CTPAaTErMYECKH Ba)XXHBIM HAINpPABICHUEM B
Pa3BUTUH U BOCIUTAHUU MOAPACTAIOLIETO MOKOJICHHUS.

AKTYaJIbHOCTb: CEroJIHs reovH(opMamoHHbIE TE€XHOJIOTUU CTaJH
HEOTHEMJIEMOM YacThIO HAICH JKU3HU, JIFOOOH COBPEMEHHBIN YEIOBEK IMOIb3YETCs
HABUTAIIMOHHBIMU CEPBUCAMHU, MPUIIOKEHUSIMH ISl MOHUTOPUHTA OOIIIECTBEHHOTO
TpaHCIIOPTA U MHOTMUMHU JPYTMMH CEPBUCAMH, CBSI3aHHBIMH C KapTaMH. OTH
TEXHOJIOTUM HCIOJIB3YIOTCS B COBEPIICHHO pA3IMYHBIX cdepax, HauuHasg OT
pearupoBaHus IPU YPE3BbIUAHBIX CUTYAIUSAX U 3aKaHYMBasi MapkeTuHrom. Kypc
«["eonH(pOpMaIIMOHHBIE TEXHOJIOTHU» TO3BOJISIET CHOPMHUPOBATH Y O0YJAIOITUXCS
YCTOWYUBYIO  CBS3b  MEXKIAYy  WHOOPMAIMOHHBIM M TEXHOJOTUYECKHUM
HaIpaBJICHUSIMA HAa OCHOBE PEAJIbHBIX MPOCTPAHCTBEHHBIX MAHHBIX, TaKUX KakK
a’pooTochEMKA, KOCMUYECKasi ChEMKA, BEKTOPHBIE KApThl U Jp. DTO MO3BOJUT
oOydJarmmMcsl TOJYYHTh 3HAHHUS TI0 HCIOIB30BAHUIO TEOMH(DOPMAITMOHHBIX
MHCTPYMEHTOB M MPOCTPAHCTBEHHBIX JAHHBIX Il IOHUMAaHUS U U3y4YE€HUS OCHOB
YCTPOMCTBA OKPYXKAIOIIETO MUpPa U MPUPOJHBIX siBieHH. OOydaronecss CMOTyT

PCaIn30BbIBATh KOMAHAHBIC IIPOCKTHI B C(bepe HCCIICAOBAHUA OKPYKAIOIICTO
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MHpa, Ha4YaTh UCIOJIb30BaTh B TMOBCEJHEBHOM >KM3HM HABUTALIMOHHBIC CEPBUCHI,
KOCMHUYECKHE CHUMKH, JJICKTPOHHBIE KapThl, COOMpATh JaHHBIE 00 OOBEKTaX Ha
MECTHOCTH, co3/1aBaTh 3D-00BEKThl MECTHOCTH (KaK OTIENbHbIC 3/IaHMs, TaK U
1[eJIbIe TOPOJIa) U MHOTOE JAPYTOeE.

HanpaBienHoctb o0pa3oBaTeJIbHOM MPOrpamMMbl: oOpasoBaTebHas
nporpamMmma «I"eonnpopManioHHbIC TEXHOJIOTU SIBJISICTCS
00111e00pa30BaTeIbHON MPOrPaMMOil IO TTpeIMETHON 001acTH « TeXHOIOTHs.
DOYHKIHOHAJIbHOE NMPeIHA3ZHAYEHUE MPOTrPAMMBbI: IIPOSKTHASI.

dopma opraHu3alMu: TPYIIOBas.

AKTYaJIbHOCTb M OTJIMYHUTEIbHbIE 0COOEHHOCTH MPOTrPaMMbI

HoBuszna mporpaMMbl 3akir04aeTcs B CO3JIaHUM YHUKAJIBHOW 00pa3oBaTeIbHOM
cpeasbl, GopMHUPYIOIIEH MPOSKTHOE MBIIIUICHUE 00YUYaIOIINXCS 32 CUET TPAHCIISITUN
MIPOEKTHOTO CII0CO0a JCSITEIHPHOCTH B paMKax pelieHrs KOHKPETHBIX MPOOIEMHBIX
CUTYAIUN.

AKTyaabHOCTH MPOTpaMMbl 00YCJIOBJIEHA TeM, 4TO padoTa HaJ 3ajadyaMu B paMKax
IPOEKTHOMN ESITeIbHOCTH (POPMUPYET HOBBIA THUIT OTHOIICHUS B PAMKaX CUCTEMBI
«rpupojja — OOMIECTBO — 4YEJIOBEK ~— TEXHOJOTUUY», OINPEACIISIONIHii
0053aTENBPHOCTh  JKOJIOTUYECKOW HOPMHUPOBKM TIPU  OpPTaHM3AIlMU  JIO00i
JESTENbHOCTH, YTO SIBISIETCS TMEPBBIM IaroM K (OPMHUPOBAHUIO «IIOKOJICHUS
Pa3BUTHSY, SIBISIIOIIETOCS TPEHIOM Pa3BUTHS COBPEMEHHOTO OOIIEeCTBa.
[Iporpamma mpenamnonaraeT (GopMUpOBaHUE Yy OOYYArOMIMXCA TPEACTABICHUN O
TEHACHIUSAX B PA3BUTUHU TEXHUUYECKOW cdepbl. HOBBIM TEXHO-TIPOMBIITUICHHBIN
VKJaJ HE MOXKET OBITh MOJIOKEH B (QopMar oOIIecTBa pa3BUTHUS TOJBKO Ha
OCHOBAaHWM HOBWU3HBI (PU3WYECKUX MPHUHIIUIIOB, HOBBIX TEXHUYECKUX PEIICHUN U
KJIACTEPHBIX CXEM B3aUMOJEHUCTBUSI HAa MNOCTUHAYCTPUAIILHOM JTale pa3BUTHUS
COIlMyMa, a UJiesl Pa3BUTHS 00ILIECTBA HEMPEI0KHO BKIIIOYAET B c€0sl TEHAECHUIUIO K
OOpETeHUIO0 COHAMPABICHHOCTH AHTPONOTECHHBIX (AKTOPOB, 3aKOHOB Pa3BUTHS
Oouocdepsl U KyJIbTYPHOTO Pa3BUTHUA.

[lenarornueckasi 11e€1€CO00Pa3HOCTh 3TOM MPOrPaMMbl 3aKJIIOYAETCS B TOM, 4YTO
OHa SIBJISIETCS LEJIOCTHOM U HEMPEPHIBHON B TE€UEHHUE BCETO Mpolecca 00yyeHus u
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MO3BOJISIET OOy4YalolleMycs Iar 3a IIaroM pacKpbeiBaTh B ce0€ TBOPUYECKHE
BO3MOXHOCTH M CaMOpEaJU30BbIBATHCSI B COBpPEMEHHOM Mupe. B mponecce
M3YYEHHUs] OKpYXKalollero Mupa oOydyarolmuecs MoaydaT JIOHNOJHUTEIbHOE
oOpa3oBaHue B 00s1acTi UHHOPMATUKH, TeOrpaPuu, MaTEMATUKU U (PU3UKH.
OTnUYUTENbHOM OCOOEHHOCTHIO JAHHOM MNPOrpaMMbl OT YK€ CYHIECTBYIOLIUX
oOpa3oBaTelbHBIX MpOrpaMM SIBISIETCS €€ HamlpaBICEHHOCTh Ha pa3BUTHE
0o0ydJaromuxcs B MPOCKTHOU JICSITEIHHOCTH COBPEMEHHBIMU MeToaukamu TPU3 u
SCRUM c¢ nomotibto COBpEMEHHBIX TEXHOJIOTHI 1 000py10BaHHUS.
Bo3pact odyuarommxcs: odyyaromuecs /-9 Kiaccos.
Cpoxu peaaun3zanuu nporpaMmmsbi: /2 4acos.
HanoansiemocTs rpynm: 15 yenoBek.
PesxuM 3aHATHI: 110 2 aKaJeMHUUECKHX Yaca B HEIEIIO.
DopMbI 3aHATHH:

- paboTa HaJ peuIeHHeM KEeWCOoB;

- 1a0OpaTOPHO-IPAKTUYECKUE PAOOTHI;

- JIEKIIMH;

- MacTep-KJIaccChl;

- 3aHATUSA-COPEBHOBAHMS;

- DKCKYPCHH;

- IPOEKTHBIE CECCHUM.
MeToabl, HCIOJIb3yeMble HA 3AHATHSIX:

- npakTuueckue (yrnpaxxHeHHs, 3a/1a4n);
- cloBecHble  (paccka3, Oecema, HWHCTPYKTaX, UTEHHE  CIPABOYHOM

JUTEpaTyphl);

- HaTJISAIHBIE (IEMOHCTpAIUs MyJIbTUMEUNHBIX MPe3eHTaNH, (hoTorpadun);
- npoOsieMHbIe (METOJIBI TPOOIEMHOTO U3JIOKEHHS) — 00yJaronumcs 1aércs
4acTh TOTOBOI'O 3HAHMS;

- ABPUCTUYECKHUE (YACTUUHO-TIOUCKOBBIE) — O0yUYaroIIMMCs NPeI0CTaBIACTCS
OombIIasi BOBMOXXHOCTH BRIOOpA BAPHAHTOB;

- HCCIIEIOBATEIBCKUE — OOY4YaroNIMecs CaMu OTKPBIBAIOT U HUCCIEIYIOT
3HAHUS;

- WJUTIOCTPATUBHO-00BSICHUTEIIbHBIE;



—  PeNpOayKTHBHBIEC;
— KOHKpETHble U aOCTpakTHble, CHUHTE3 M aHallu3, CpaBHEHHE, 000OIIeHuE,
a0cTparupoBaHue, KiaccupuKalus, cUCTEMaTu3anus, T. €. METOAbl Kak
MBICITUTENILHBIC ONEPALINN;

—  HWHIYKTHBHBIC, ICTyKTHBHBIC.

Iean u 3a1a4u peajM3alnMyu OCHOBHOM 00pa30BaTe/IbHOM NMPOrpaMMbl

OCHOBHOI'0 0011er0 00pa3oBaHUA

Iennb: BoBieueHHe oOydarOUXCd B MPOEKTHYIO JEATEIBHOCTb, pPa3padOTKa

HAYIHO-UCCIICAOBATCIbCKUX U NHIKCHCPHBIX ITPOCKTOB.

3apaum:

ooyuaowue:

. nproOpETeHNE 1 yIITyOJIeHNe 3HAHUH OCHOB TIPOCKTUPOBAHUS U YIIPABICHUS
IPOCKTaMHU;

. O3HAKOMJICHHE C METOJaMH 1 TpuéMaMu cOopa 1 aHanu3a HHPOpMaInH;

. oOyueHHue TMPOBEICHUIO HCCIECAOBAHUN, MPE3CHTAIMA U MEXKIPEeIMETHOU
TO3UIIMOHHOW KOMM YHHKAITHH,

. oOydenue paboTre Ha CHEUUATM3UPOBAHHOM OOOpyJIOBaHUM U B
IPOTPaMMHBIX Cpefax;

. 3HAKOMCTBO C Xapa-KOMIETEHITUSIMH (reonHGOPMAIIMOHHBIMHU ),
MO3BOJISIIONIUMU TIPUMEHSTh TEOPETUUYECKHUE 3HAHUS HA MPAKTHKE B COOTBETCTBHUH

C COBPEMEHHBIM YPOBHEM PA3BUTHSI TEXHOJIOTUH.

paseusaroujue:

. dbopMupoBaHUE HHTEPECA K OCHOBAM M300PETATEIHCKOMN NS TEIEHOCTH;

. Pa3BHUTHE TBOPUYECKUX CTOCOOHOCTEH M KPEaTUBHOTO MBIIIJICHUS;

. npuoOpeTeHne ombiTa ucnonb3oBanus TPU3  mnpu  popmupoBanuu

COOCTBEHHBIX UJIEW U PEILICHUI;



. (opMHUpOBaHUE MOHUMAHMS MPSAMOUW U OOpPATHON CBSA3U MPOEKTa U CPEIbI

€ro pcaiuzanumu, 3aJI0KCHUC OCHOB COLMAJILHOM u AKOJOTUYECKOU

OTBETCTBEHHOCTH;
. pa3BUTHE I'€ONPOCTPAHCTBEHHOI'O MBIIILJICHHUS;
. pa3BUTHE COPT-KOMIETEHIUH, HEOOXOAUMBIX JJIsl YCHEIIHOW paOOThl BHE

3aBUCUMOCTHU OT BBIOpaHHOM Mpodeccum.

gocnumameJibHble:.
. dbopmMupoBaHuEe MPOSKTHOT'O MUPOBO33PEHUS U TBOPUECKOTO MBIIILJICHHUS;
. dbopmMupoBaHUE MUPOBO33PEHUS MO0 KOMIUIEKCHON OIEHKE OKPYIKAIOIIETrO

MuUpa, HaHpaBJIeHHOﬁ Ha €ro IIO3UTUBHOC N3MCHCHHUC,
® BOCITMTaHUE COOCTBEHHOM INO3HUI MU 10 OTHOLICHHUIO K ACATCIBHOCTHU U
YMCHHUC COIIOCTABJIATH €€ C APYTUMHU TO3UITUAMUA B KOHCTPYKTHBHOM OUAJIOTC,

® BOCIIMTAHUC KYJIbTYPbI pa6OTBI B KOMaHJC.

IpuHounbl 1 NMOAX0AbI K (POPMHUPOBAHUIO 00pPa30BATEJIbHOH MPOrpamMMbl
OCHOBHOTI'0 00111eTr0 00pa30BaHMs

[Iporpamma peanusyercsi:

- B HENpPEphIBHO-00pa30BaTEIbHOM JESITEIIBHOCTH, COBMECTHON JESTEIBHOCTH,
OCYIIECTBIISIEMOM B XOJI€ PEKUMHBIX MOMEHTOB, TJi€ OOYYaIOIIUNCA OCBAaWBAaET,
3aKpeIIAeT U anpoOUpyeT MOTyYEeHHbIE YMEHUS;

- B CaMOCTOSITEJILHOM JEATEILHOCTH OO0Y4YaIOIUXCH, T/Ie OOYYarOIIHMICSI MOMXKET
BBIOpATh JESITENLHOCTh M0 MHTEpEcaM, B3aUMOJCHCTBOBATh CO CBEPCTHUKAMH Ha
PaBHOMPABHBIX MO3UIUAX, PEIIATh MPOOJIEMHBIE CUTYAIUH U JIP.;

- BO B3aUMO/JICVICTBHU C CEMbSIMH JICTEM.

[IporpamMma MOXKeT KOPPEKTUPOBATHCS B CBSI3U C U3BMEHEHUSIMU:

- HOPMATUBHO-TIPABOBOM 0a3bl JOIIKOJILHOTO 00pa30BaHUS;

- BUJIOBOM CTPYKTYphI TPYIIL;

- 00pa30BaTeNbHOIO 3aMpoca POJUTENECH.

[Toaxoasl K pOpMUPOBAHUIO IPOTPAMMBI:



- JInyHOCTHO-OpUEHTUPOBaHHBII. OpraHuzauus 00pa30BATEIBLHOIO MpOLECcca C
y4€TOM TJABHOTO KpUTepUs 3(PPEKTUBHOCTH OOYHYaIOMIErocs — €ro JIMYHOCTH.
MexaHu3sM — cO3JaHuE YCIOBUM Ui Pa3BUTHUS JIMYHOCTH HAa OCHOBE HM3y4YEHUS
CIOCOOHOCTEN 00YyYaIoLIErocs, €ro MHTEPeCcoB, CKIOHHOCTEH.

- [JesarenbHocTHbIM. OpraHuzauus JAESTENIBHOCTH B OOIIEM  KOHTEKCTE
o0pa3oBaTeIbHOrO MPOoLECcCa.

- llennoctHbii. OpraHuzauus pa3BUTHS W BOCIHTAHMS Ha  OCHOBE
o0ILIeYeI0BEYECKUX [ICHHOCTE!, a TAK)KE ITUYECKUX, HDABCTBEHHBIX U T. 1.

- KoMreTeHTHOCTHBIH. dopmupoBanue TOTOBHOCTH oOy4Jaronmxcs
CaMOCTOSITEIILHO JIEMCTBOBATH B XO/I€ PEIICHUS aKTyaJIbHBIX 3a/1a4.

- CucrtemHbIil. MeTog0/I0rM4YecKOe HAMpaBiIeHHE, B OCHOBE KOTOPOTO JIEKHUT
paccMOTpeHre oOydarouierocs Kak [EJOCTHOTO MHOXXECTBA JJIEMEHTOB U3
OTHOIICHHUI U Pa3IMYHBIX CBA3EH MEXIY HUMHU.

- Juanorudeckuii. Opranuzanus mnpoiiecca ¢ y4ToM NMpUHIKIIA [Uajiora, CyObeKT-
CYOBEKTHBIX OTHOIICHHIA.

- IlpoGnemubiii. dopmupoBaHHe TPOrpaMMbl C TO3UIHMK KOMIUIEKCHOTO H
MOAYJBHOIO TPEACTABICHUA €€ CTPYKTYpPbl KaK CHCTEMBbI MOINPOTpaMM IO
o0pa3oBaTeIbHBIM 00JIACTSIM U JETCKUM BHJIaM JCSATEILHOCTH, CITIOCOOCTBYIONTUM
LEJIEBBIM OPUEHTUPAM PA3BUTHSL.

-  Kynbryponoruueckuit. Opranuzauus npouecca ¢ Y4ETOM NOTEHIHMasa

KyJIbTYpOCOOOPa3HOTO COJIEPIKAHMS JOIIKOILHOTO 00pa30BaHUS.

Conep:xanne Kypca
OcHoBHbBIE pa3/e/ibl MNPOrpaMMbl Y4eOHOT0 Kypca
1) BBenenme B OCHOBBI reoMH(OPMaALMOHHBIX cucTeM 7|
NMPOCTPAHCTBEHHBIX IAHHBIX.
OO6yuaronuecs MO3HAKOMSITCS c pa3IMYHBIMU COBPEMEHHBIMHU
reouH(OpPMAllMOHHBIMUA CHUCTEMaMH. Y3HAIOT, B KakKUX OOJACTAX MHPUMEHSAETCS
reouHdopMaTUKa, Kakhe 3aJaud MOXKET pellaTh, a TakXke Kak oOydarouiuecs

MOTYT CaMU MIPUMEHSATH €€ B CBOEH IMOBCEHEBHOM KU3HU.



2) Ypok pa6otsi ¢ TJIOHACC.

OO6yuaronuecs 6a30B0 yCBOST MPUHIMN MOo3uIIMOoHUpoBaHus ¢ nomoibio 'HCC.
VY3HatoT, Kak MOXHO OpraHU30BaTh COOpP CHOYTHUKOBBIX JJaHHBIX, KaK OHH
MPEJICTABISIOTCA B TEKCTOBOM BHUJIE M KAK UX MOKHO BU3YaJIM3UPOBATh.

3) BbIOOp NPOEKTHOI0 HATIPABJIEHNSI ¥ pacnpeaeeHne PoJieid.

Beibop mnpoexktHoro HampaBieHus. IlocranoBka 3amaun. HMccnepgoBanue
npoOneMaruku. [nanupoBanue npoekra. Pacmipeaenenue posen.

4) YcTpoiicTBO M IPpUMeHeHHEe 0eCTTMIIOTHUKOB.

OOyuaromuecss Mo3HakoMsTcst ¢ uctopued npumenenuss BAC. VY3naior o
coBpeMeHHbIX BAC, Kakue 3a/1aud MOXHO pelIaTh ¢ UX MOMOIIbIO. Y3HAIOT TaKkKe
OCHOBHOE yCTpOMCTBO coBpeMeHHbIX BAC.

5) OcHOBBI CHEMKH ¢ 0eCINJIOTHUKOB.

OOyuaromuecss y3HawT, Kak co3naérca mnoiétHoe 3ananue s BAC. Kak
IPOU3BOAUTCA 3allyCK M AanbHehmas chbéMKa ¢ nmomolbio bBAC. A Takke Kakue
PE3YNbTaThl MOXHO TOJNIYYUTh M KaK 3TO ClAeNaTh (moiydyeHue opTodororuiana u
TPEXMEPHOU MOJIEIIN).

6) YruyojénHoe  M3ydyeHHe  TEXHOJIOTHii  00pa0OTKM  reoJgaHHBIX.
ABTOMaTHU3UPOBAHHOE MOJICTIMPOBAHUE OOBEKTOB MECTHOCTH C TOMOIIBI0 Agisoft
PhotoScan.

7) Co0p reoqaHHbIX.

AspodoTochEéMKa, BRITOTHEHNE CHEMKH MECTHOCTH TI0 TIOJIETHOMY 3aJIaHHMIO.

8) OopadoTKa M aHAJIN3 reoaHHbIX.

Coznanue 3D-mopeneii.

9) N3yyeHmue ycTpoiicTBa /15l IPOTOTHIHPOBAHMS.

O3HakoMJieHHE C YCTPOMCTBAMH MPOTOTUIHPOBAHUS, MPETOCTABICHHBIMU
oOydarommmMcsi. OOydJaromuecs: y3HarOT OOIIUEe MPUHIUIBI padOTHl YCTPOUCTB, a
TaKXe KOTJja OHU MPUMEHSIOTCS U UTO C UX IMOMOIIBIO MOKHO MOJIYYHUTb.

10) IMoaroroBka JaHHBIX Uil yCTPOHCTBA NPOTOTHIIHPOBAHUS.

IToaroroBka 3D-Moenel, SKCIOPT JaHHBIX, IMTOATOTOBKA 33/ IaHUH 110 TICYATH.

11) IIpororunupoBanue.



[Mpumenenue yctpoiicts npotorunupoBanus (3D-npunTEp).

12) ITocTpoeHue NPOCTPAHCTBEHHBIX CLICH.
JlononHenue Mojeneld MO AaHHBIM a’pPO(OTOCHEMKM C TOMOLIBIO PYYHOIO
MOJICJIMPOBAHUS U MOATOTOBKA K M€YaTH Ha yCTPOMCTBAX MPOTOTUITMPOBAHUS.

13) IMoaroroBKa nmpe3eHTALMIA.
N3yyeHne OCHOB B MOArOTOBKE npe3eHTanuuu. Co3laHue IpEe3CHTALUU.
[ToaroroBka K NpeACTaBICHUIO PEATM30BaHHOIO IPOTOTHUIIA.

14) 3ammTa NpoeKToB.

HpeIICTaBJICHI/Ie pPCAJIM30BAHHOTO ITPOTOTHUIIA.

I[lnanupyembie pe3yJabTaThl
OO611ue MoJ0XKeHUS

[Iporpamma gaér oOyyarmMMCS BO3MOXKHOCTb TIOTPY3UTBCSI BO  BCE
MHOTOOOpa3ue MPOCTPAaHCTBEHHBIX (T€OMH(OPMAIMOHHBIX) TEXHOJIOTHIA.
[Iporpamma 3HaKOMUT 00yYAIOIINXCSA C TEOMH(DOPMAITMOHHBIMU CUCTEMaMH U C
pPa3TUYHBIMU BUJAMU T'€0IaHHBIX, TTO3BOJISIET MOJIYYUTh 0a30Bble KOMIIETEHIIUU
no cOOpy MJaHHBIX M OCBOUTH IEPBUYHBIE HABBIKU pPAaOOTHl C JAHHBIMH.
[Tony4yeHHbIe KOMIIETEHIIMM U 3HAHUS TIO3BOJIAT O0YYAIOMUMCS MPUMEHUTh UX
MOYTH B JIOOOM HAMpaBIEHUU COBPEMEHHOro pbiHKa. OCBOMB MPOrpamMmy,
oOydJaromuecss CMOTYT BbIOpaTh HauOoyiee  HWHTEPECHYIO I HHX
TEXHOJIOTUYECKYIO HAINPaBIEHHOCTh, KOTOPO OHM OymyT 00y4aThCsi B paMKax
yrayOaEHHOTO MOJTYJIA.

[Iporpamma 3aTparuBaeT Takue TeMbl, Kak: «OCHOBBI padOThl C
IPOCTPAHCTBEHHBIMU TAHHBIMUY, « OpUEHTUPOBAHUE HA MECTHOCTUY», «OCHOBBI
dotorpadum», «CaMOCTOSATEIBbHBIH CcOOp MJaHHBIX», «3D-MoaenupoBaHue
MECTHOCTH U 00BEKTOB MeCTHOCTHY, «I eonndopmarmonnsie cuctems (I'1C)»,
«Busyanuzanus v npeacTaBiIeHUE PE3yIbTaTOB.

B ocHoBe pa3paboTraHHOl  mporpaMmbl  JIeKUT ~ MeToauuecKui
MHCTpyMeHTapuil geaepaibHoro ThioTopa beictpoBa AnToHa FOpreBuua «CeThb
JNETCKUX TEXHOIApKOB “KBaHTOpuyM”. BBOOHBIN MOIYIIbY.
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IIporpaMma  OpHEeHTHpPOBaHa  Ha  JOINOJHUTEIBbHOE  OOpa3oBaHME
oOyuaromuxcs MKOJIBHOIO Bo3pacTa / Kiacca.

MakcuManbHOE KOJTUYECTBO oOyyaromuxcs B rpynne — 15 yenosexk.

CrpykTypa I1aHUPYyEMBIX pPE3yJIbTaTOB
IInaHupyemble pe3ynbpTaTbl ONUPAIOTCA HAa BEAYIIME LEIEBbIE YCTAaHOBKH,
OTpaKarolIMe OCHOBHOM, CYIIHOCTHBIM BKJIAJ Ka)XIOW HU3y4acMOM INPOrpaMMbl B
pa3BUTHE JTUYHOCTH, 00YUAIOIINXCSI, UX CTIOCOOHOCTEH.
B cTpykType miIaHupyeMBIX pe3yJbTaTOB BBIICIAIOTCS CAEAYIONIUE TPYIIIbL:
1. JluyHOCTHBIE  pe3ydbTaThl  OCBOCHMS  OCHOBHOM  00pa3oBaTesbHOMN
IporpaMMbl MPEACTABIECHBl B COOTBETCTBUM C TPYNINOW JUYHOCTHBIX
pe3yJIbTaTOB.
2. MertanpenMeTHbie pe3ylbTaThl OCBOEHUS OCHOBHOM 00pa3oBaTeIbHOM
IIPOrpaMMBbI IIPEJCTABIECHbl B COOTBETCTBUM C IOATPYIIIAMHA YHHUBEPCAIbHBIX
y4eOHBIX JICHCTBUM.
3. IlpenmeTHble  pe3ynbTaThl  OCBOEHUSI ~ OCHOBHOM  00pa3oBaTeilbHOU
IIPOrpaMMBbl  IIPEACTABIECHBl B COOTBETCTBUM C TIPYIIIAMU  PE3yJIbTATOB

y4eOHOT0 MpeIMEeTa.

JIM4HOCTHBIE PE3YNIBTATHI
Ilpoepammnvie  mpebosanusi K  YPOBHIO  BOCNUMAHHOCMU  (TUYHOCMHbLE
pes3yrbmamol).
— c(OpMUPOBAHHOCTh BHYTPEHHEH MO3UIHMH OOYYaIOMIErocs,, 3MOIUOHAIBHO-
MOJIOKUTEIIbHOE OTHOIIICHHE OOYYArOMIeTOCs K IIKOJIE, OPUEHTAIMS Ha TO3HAHUE
HOBOTI'0;
— OpHUEHTAIMs Ha 00pa3ell MOBEICHUS «XOPOIIEro yYeHUKA;
— ¢(hopMUPOBAHHOCTH CAMOOIICHKH, BKJIIOYAsi OCO3HAHWE CBOMX BO3MOXKHOCTEH B
Y4YE€HUH, CIIOCOOHOCTH aJ€KBaTHO CYJIUTh O MPUUYMHAX CBOETO yclexa/Heycnexa B
Y4YE€HUU; YMEHHE BUJIETh CBOM JJOCTOMHCTBA U HEJIOCTATKH, YBaXKaTh c€0s1 U BEPUTH
B yCIIEX;
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— c(OpMUPOBAHHOCTH MOTHUBAIINHU K YIEOHOU JeSTETbHOCTH;

— 3HAaHWE MOPAJIBHBIX HOPM U CHOPMUPOBAHHOCTH MOPAITBHO-ITUYECKUX

CYXJICHUW, CIOCOOHOCTh K PEIICHHWI0 MOPAIbHBIX Mpo0JeM Ha OCHOBE

KOOpAMHAIIUN PA3JIMYHBIX TOUYEK 3PEHHSI, CTIOCOOHOCTH K OIIEHKE CBOMX MOCTYIKOB

U JIEUCTBUHN APYruX JIOJEH C TOYKH 3pEHUsl COOJIIOICHUS/HAPYIIECHUS] MOPATbHOM

HOPMBI.

IIpoepammnvie mpebosanus K ypoGHIO pazeumusi:

— c(hopMHPOBAHHOCTH MPOCTPAHCTBEHHOT'O MBIIIJICHHSI, YMEHUE BHIETh O0BEM B

TUTOCKUX MTPEeIMETax;

— yMmeHme 00pabaTbiBaTh ¥  CHCTEMATH3UPOBAaTh OOJBIIOE  KOJUYECTBO

uHpOpMaIIH;

— cOPMHUPOBAHHOCTH KPEATUBHOTO MBIIIICHUS, TOHUMAaHUE MPUHITUIIOB CO3IaHMSI

HOBOTO TIPO/TYKTA;

— ¢(hOpMHUPOBAHHOCTh YCUIYUBOCTH, MHOT033/JAYHOCTH;

— ¢c(hOpPMHPOBAHHOCTH CAMOCTOATEILHOTO MOAX0/1a K BHIMOJIHEHUIO PA3IMYHBIX

3a/lay, yMeHue padoTaTh B KOMaH/ie, yMEHUE IPABIIIBHO JIEJIETUPOBATh 3a/1a4H.
MeranpenMeTHbIE pe3yIbTaThl

I'eorpadus

BrinyckHuK Hay4duTCS:

. BBIOMPATh MCTOYHUKHU reorpadudeckord mHpopManmu (kaprorpaduyeckue,

CTaTUCTUYECKHE, TEKCTOBBIC, BUIEO- U (POTOM300paKeHUs, KOMIIBIOTEPHbIE 0a3bl

JTAaHHBIX ), aJICKBATHBIC PEIIAEMbIM 3a/1auaM;

. OpUEHTUPOBAThCS B  HMCTOYHHKAX  reorpaduyeckoil  uHPOpMaUu

(kapTorpadguueckue, CTaTUCTUYECKHE, TEKCTOBBIE, BUACO- U (HOoTOM300paKeHUS,

KOMIBIOTEpHbIE 0a3bl JaHHBIX): HAXOJUThb W H3BJIEKaTh HEOOXOIUMYIO

uH(MOPMAITNIO; OMPENeNsATh W CpPaBHUBATh KAYECTBEHHBIE M KOJMYECTBEHHBIE

MOKa3aTelNd, XapakTepu3yrolue reorpapuieckiue 00ObeKThl, MPOLECChl U SBICHHUS,

UX TOJOXEHHE B MPOCTPAHCTBE O reorpauuecKuM KapTaM Pa3sHOTrO COACpKaHHs

U APYIMM HMCTOYHHKAM; BBIABJIATHL HCAOCTAIOIIYIO, B3aMMOJOIIOIHAIOIIYTO n/unun
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MIPOTUBOPEUMBYIO TeorpapuuecKyro HHGOpMAaIUIO, TPEACTABICHHYIO B OJJHOM WJIH
HECKOJIBbKUX UCTOYHUKAX;

. MPEACTaBIATh B Pa3IU4YHbIX (opMax (B BHIE KapTbl, TaOIuIbl, rpaduka,
reorpapuueckoro onucaHus) reorpapuyeckyro HHMGOpMaIU0, HEOOXOUMYIO IS
penieHus yueOHbIX U IPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4.

BbINyCKHUK MOTYYUT BO3MOKHOCTh HAyUUTHCS

. MOJIENTUPOBATH reorpapuyeckue OObEKThI U SBICHUS;

. OPUBOJIUTH TMPUMEPHl MPAKTUYECKOTO MCIOJIB30BAHUS TeorpapuuecKux

3HAHUM B Pa3JINIHbIX 00acTIX ACATCIIBHOCTH.

MaremaTuka
CraTtucrtuka u Teopusi BEpOATHOCTEN
BrinyckHUK HAy4YUTCS:
. NPEJICTABIISATh JaHHBIE B BUJIE TAOIUII, AMArpaMM;
. YUTATh HH()OPMAIUIO, TTPEICTABICHHYIO B BUJIE TAOIUIIbI, JUATPAMMBI.
B noBcenHEBHOM )KU3HU U NIPU U3YYEHUH JPYTUX IPEAMETOB BBIITYCKHUK CMOXKET:
. U3BJIEKaTh, HWHTEPHPETUPOBATH M  MpeoOpa3oBbIBaTh  MHGOPMAIIHIO,
NpPEICTAaBIEHHYI0 B Ta0NMIIAX W HA JUarpaMmax, OTPaKaloIlyl0 CBOMCTBa H
XapaKTEPUCTUKHU PEATbHBIX MPOLECCOB U SABICHUM.
Harnsgnas reomerpus
['eometpuueckue Gurypsl
BrinyckHUK Hay4YuTCA:
. ormepupoBaTh Ha 0a30BOM YypOBHE MOHATUAMH: (UTypa, TOUYKA, OTPE3OK,
npsiMasi, Jy4, JOMaHasi, yroj, MHOIOYTOJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOJIbHUK,
NpSAMOYTOJIBHUK M KBaJapar, OKPYXHOCTb W  KpyI, IPSMOYTOJbHBIN
napaenenunen, kyo, map. M3o0paxare u3zydaembie GUTYPBI OT PYKH M C
MMOMOIIBIO JIMHEVMKHU U TUPKYJISL.
B noBceHeBHOM KU3HU U NPU U3YYEHUHU JPYTUX MMPEIMETOB BBIMYCKHUK CMOXKET:
. pelarb MPaKTUYECKHWE 33aJa4d C IPUMEHEHHEM MPOCTEHMIIMX CBOMCTB
¢buryp.
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N3mepenus u BBIYUCIEHUS
BeInmycKkHUK HayuuTes:
. BBIIIOJIHATE M3MEPEHUE JUIMH, PACCTOSHUW, BEJIWYMH YIJIOB C MOMOIIBIO

MHCTPYMEHTOB JJI1 U3MEPEHUN JIJIMH U YIJIOB.

dusnka

BBITyCKHUK HAYYUTCS:

. coOro1aTh IpaBuiIa 0€30MacHOCTH M OXPaHbI TPY/a MPH padboTe ¢ yIeOHbIM
U 1a00paTOPHBIM 000PY/I0BAHHEM;

. NOHMMATh TPUHIUIBI JCHCTBUS MAaIIUH, TNPUOOPOB U TEXHUYECKHX
YCTPOMCTB, YCIOBUS UX 0€30MTaCHOTO UCITOJIb30BAHUS B TTIOBCEAHCBHOM KM3HU;

. UCIIOJIb30BaTh TPU BBHINOJHEHWHM YYEOHBIX 3aJlad HAyYHO-TIOMYJISIPHYIO
JUTEPATYypy O (DHU3UYCCKUX SBICHHSX, CIPABOYHBIC MaTepuajbl, PECYPCHI

HHTCPHCTA.

Nudopmatuka

BoIlyCKHUK HAy4dHUTCS:

. pasznuyarh BUABI MH(GOPMAIMU 0 CIloco0aM €€ BOCIPHUSITHUS YEJIOBEKOM U
1o crioco0am e€ mpeCTaBICHUSI HA MaTePUATbHBIX HOCUTENISX;

. OPUBOJIUTHL  TPUMEpPhl  WH(DOPMAIMOHHBIX  TMPOIECCOB  (TIPOIECCOB,
CBSA3aHHBIX C XpaHEHUEM, NpPeoOpa3oBaHUEM U Tepelrayedl JaHHBIX) B KUBOU
MIPUPOJE U TEXHUKE;

. knaccudunuponath cpenctsa MKT B COOTBETCTBUU C KPYTOM BBITIOTHSEMBIX

3ajadq.

MatemaTuiyeckue OCHOBBI HH()OPMATHKU
BrInyCKHUK MOJIyYUT BO3MOKHOCTB:
. MMO3HAKOMUTBCS ~ C  NpPUMEPAMH  MATEMaTHUYECKUX  MOAEIEH |

HCIIOJIB30BAHUCM KOMIIBIOTCPOB IIPH HX aHAJIMU3C; IMOHATH CXOACTBA M Pa3JINYMd
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MEXIy MaTeMaTU4eCKOM MOJENIbI0 OOBEKTA U €r0 HATYPHOU MOJEIbBIO, MEXKIY

MaTeMaTH4YE€CKOHN MOICIBIO 00BEKTa/SIBIICHUS U CIIOBECHBIM OIMCAHHEM.

Hcnons3oBanue NporpaMMHBIX CUCTEM U CEPBHCOB

BrlinyckHUK Hay4uTCS:

. KJ1accu(pUIUPOBaTh (Pailyibl 1O TUITY U UHBIM TTapamMeTpam;

. BBITIOJIHSITh OCHOBHBIE omepanuu ¢ Qainamu (co3laBaTh, COXPAHSITH,
PEIAaKTUPOBATh, YIAJSATh, ADXUBUPOBATH, «PACIIAKOBBIBATEY apXUBHBIC (haMIIbI).
BrinyckHuk oBiaieeT (Kak pe3ysibTaT MPUMEHEHHs TPOTPAMMHBIX CUCTEM U
WHTEPHET-CEPBUCOB B IAHHOM Kypce 1 BO BCEM 00pa30BaTEILHOM IpoIiecce):

. HaBBIKAMU PAaOOTHI C KOMIBIOTEPOM; 3HAHHMSIMHU, YMEHUSIMHU U HaBBIKAMH,
JOCTATOYHBIMU I PabOThI C Pa3IMYHBIMM BHJAAMU TPOTPAMMHBIX CUCTEM U
UHTEpHET-CEpBUCOB  ((ailyioBple  MEHEKEpPhl,  TEKCTOBBIC PEIAKTOPBHI,
ANIEKTPOHHBIE TaOJHIIbI, Opay3epbl, MOUCKOBBIE CUCTEMBI, CIIOBapH, 3JIEKTPOHHBIE
SHIUKJIONEINN); YMEHUEM OIUChIBaTh pPabOTy ATHUX CHUCTEM M CEPBHUCOB C
UCIIOJIb30BAaHHEM COOTBETCTBYIOIIEH TEPMUHOJIOTHH;

. paznUYHBIMA (QOpMaMU TPEACTABICHUS MTAaHHBIX (TaOJMIBI, JAHArpaMMBI,
rpaduKu U T. 11.);

. MO3HAKOMUTCA C  MPOTPAMMHBIMU  CpEJCTBaMU Il paboThl  C
ayJIMOBU3YyaJbHBIMU JTAHHBIMU U COOTBETCTBYIOIIUM MOHSTUHHBIM anmnapaToM.
BbITyCKHUK TOJIYYUT BO3MOXKHOCTH (B JAHHOM Kypce M HHOM ydeOHOU
JESATEIBHOCTH ):

. NPAaKTUKOBATBCSI B  HUCIOJb30BAHUM OCHOBHBIX BHUAOB MPUKIAJTHOTO
MporpaMMHOro oOecredeHus: (pelakTopbl TEKCTOB, SJEKTPOHHBIC TaOJHIIBI,
Opay3epsl U 1p.);

. MO3HAKOMUTBCSA €  OpUMEpaMU  HUCIOJb30BaHUS ~ MATEMAaTHYECKOTO
MOJIETUPOBAHUS B COBPEMEHHOM MUPE;

. MMO3HAKOMUTHCSI C TMOCTAHOBKOM BOIpOca O TOM, HACKOJBKO JOCTOBEpHA
noJiyuyeHHasi uHpopmMalus, NoJAKpeIUieHa JIM OHa JI0Ka3aTeIbCTBaMU MOAJIMHHOCTH
(mpumep: HaIW4YKE SJIEKTPOHHOM MOAIUCH); MO3HAKOMUTHCS C BO3MOKHBIMU
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MOJXOJIaMH K OLEHKE JOCTOBEPHOCTU MH(pOpMALUU (MIpUMEpP: CPAaBHEHUE JAHHBIX
U3 pa3HbIX HICTOYHUKOB);

. MMO3HAKOMHUTHCS ¢ TpuMepamu ucnonb3zoBanus UKT B coBpeMeHHOM Mupe;

. NOJIyYUTh TMPEJCTaBICHUS O POOOTU3UPOBAHHBIX YCTPOMCTBAX M UX

HCIIOJIb30BaHMH Ha INPOU3BOJACTBEC U B HAYYHLIX UCCICOOBAHUAX.

TexHomorus

Pe3ynbpraThl, 3asBiIeHHBIE OOpa3zoBaTeNbHOW mporpamMmon «TexHoJmorus» 1o
0Ji0KaM coaepKaHus

@OpMHUPOBAHUE TEXHOJOTMYECKOW KYJIbTYPbl M MPOEKTHO-TEXHOJIOTHYECKOTO
MBIIIJIEHUST 00YYaroIuXxcs

BbIlyCKHUK HayuuTCs:

. CleA0BaTh TEXHOJOTHHM, B TOM YHCIE€ B MPOIECCE HU3TOTOBICHUS
CYOBEKTHUBHO HOBOTO IPOJYKTA;

. OLICHMBATh YCJIOBHS NMPUMEHHMOCTH TEXHOJIOTMH, B TOM YHUCJE C MO3ULUHN
HKOJIOTMYECKON 3alIUIIEHHOCTH;

. IPOTHO3UPOBATh 110 HM3BECTHOM TEXHOJOTUU BBIXOABI (XapaKTEPUCTUKU
OpOAyKTa) B 3aBUCUMOCTH OT M3MEHEHHUS BXOJ0B/IapaMeTpOB/pecypcoB,
IPOBEPATH IPOTHO3bI OIBITHO-IKCIIEPUMEHTAJIBHBIM NYTEM, B TOM YHUCIE
CaMOCTOSITEIbHO IUIAHUPYSI TAKOTO POJA SKCIIEPUMEHTHI;

. B 3aBUCUMOCTM OT CHUTyallMd ONTHUMHU3UPOBAaTH Oa30BbIE TEXHOJIOTUHU
(3aTpaTHOCTP — Ka4yeCTBO), IPOBOJAUTH AaHAJINW3 aAJbTEPHATHUBHBIX PECYPCOB,
COEUHATh B €UHBIN IUJIaH HECKOJIbKO TEXHOJIOTUH 0e3 MX BUAOWU3MEHEHUs AJis

IIOJIYUCHUA CJIO’KHOCOCTaBHOI'O MaTCpUAIBHOIO 201041 HH(bOpMaHHOHHOFO

MPOAYKTA;
. IPOBOAUTH OLEHKY U UCITBITAHHUE MOJYYEHHOTO TPOYKTA;
. NPOBOANTH aHAIU3 TOTPEOHOCTEW B TE€X WM HWHBIX MaTePUAIBHBIX WU

MH()OPMAIIMOHHBIX TPOIYKTAX;
. OMUCHIBATh TEXHOJOTMYECKOE pPEIIEHHWE C IMOMONIBI0 TEKCTa, PHUCYHKOB,
rpauyecKoro H300paKeHUs;
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. aHATM3UPOBATh BO3MOJKHBIE TEXHOJIOTHYECKUE PCEIICHUS, ONPEACNSITh WX

JOCTOMHCTBA U HEJJOCTATKH B KOHTEKCTE 3aJaHHOU CHUTYAIlUH;

. MPOBOJUTH W aHATM3UPOBAThH Pa3pabOTKy W/WIHM PEeaU3aINI0 TPHUKIATHBIX

MIPOEKTOB, TPE/IITOJIAraAIONNX:

. OTIpEJICIICHNE XapaKTePUCTUK M Pa3pabOTKy MaTepHaTbHOTO IPOIYKTa,

BKJIFOYasl €ro MOJICTUPOBaHKE B HWHPOPMANMOHHON cpeae (KOHCTPYKTOpE),

BCTpavBaHUE CO3IAHHOTO MH()DOPMAITMOHHOTO MPOAYKTA B 33JIAaHHYIO 000JI0UKY,

. U3rOTOBJICHNE WH(POPMAIIMOHHOTO MPOJAYKTa IO 3aJI]aHHOMY aJiTOPUTMY B

3aJJaHHOW 000JI0YKE;

. OPOBOJIUTh W aHAIM3UPOBATh  Pa3pabOTKy  W/WIM  pealu3aluio

TEXHOJOTUYECKUX MPOCKTOB, MPE/IITOJIararolnX:

- ONTHMHM3AIIMI0  3aJaHHOTrO  crmoco0a  (TEXHOJIOTHH) TIOJTYYCHHSI
TpeOyIOIIErocss MaTepuajgbHOrO MPOJAYKTa (TOCie €ro MPUMCEHEHUS B
COOCTBEHHOM MPAKTHKE),

- pa3paboTky (KOMOMHHpOBaHHE, W3MEHEHHE MapaMeTpPOB M TpeOOBaHUHN K
pecypcaM) TEXHOJIOTUW TIOJTY4YEHHUS MaTepHalbHOTO W WH(POPMAIMOHHOTO
NPOAYKTa C 3aJJaHHBIMU CBOMCTBAMH,

. NPOBOJIUTh M AHAIM3HPOBATH Pa3pabOTKy W/WIM peaH3alHio MPOCKTOB,

TPEe/IIOoJIaratouX :

- IUTaHupoBaHue (pa3paboTKy) MaTepUATBHOIO MPOIYKTa B COOTBETCTBHH C
3amaueii  COOCTBEHHON NIEATENBbHOCTH (BKJIIOYAs MOJEIMpPOBAHUE U
pa3paboTKy JOKYMEHTAIIUN),

— IUTaHUpOBaHKEe (pa3pabOTKy) MaTepuaJbHOTO TMPOAYKTa Ha OCHOBE
CaMOCTOSATETILHO  TPOBEAECHHBIX  HCCIEAOBAHHIMA MOTPEOUTEIHCKUX
UHTEPECOB.

BBITTyCKHUK MOTYyYUT BO3MOKHOCTh HAYUYUTHCS
. BEISIBJISITH u bopMyITHpPOBATH npoosiemy, TpeOyIOIIYyIO

TCXHOJOINYCCKOI'0 PCIICHUA,
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. MOIU(UITUPOBATh UMEIONIUECS TMPOAYKTBI B COOTBETCTBHU C
cuTyaluein/3aka3oM/moTpeOHOCThI0/3a1auei e TETbHOCTH U B COOTBETCTBUU C UX
XapaKTepUCTUKAMU pa3pabdaThIiBaTh TEXHOJIOTHIO HA OCHOBE 0a30BOM TEXHOJIOTHH;

. TEXHOJOTU3UPOBATh CBOH  OIBIT, TMPEJACTaBIATH HA  OCHOBE
PETPOCTIEKTUBHOTO aHajdu3a W YHU(UKAIUU JEATCILHOCTH OIHCAaHUE B BHJIC

HHCTPYKIMU WU TEXHOJIOTUYECKOM KapThl.

[IpenMeTHBIE pe3yIbTaThI

IIpoepammnvie mpebosanusi Kk 3HAHUAM (De3VIbMaAmMvl MeopemuyecKoll
NnO020MOBKU):

. npaBmwia 0Oe30MacHOW pabOThl C  AICKTPOHHO-BBHIYMCIUTEIBHBIMA

MalmlnHaM¥u U CPCACTBaAMU JJIA c6opa MPOCTPAHCTBCHHBIX JdHHBIX,

. OCHOBHBIE BUJIBI IIPOCTPAHCTBCHHBIX JJAHHBIX;
. COCTaBHBIC YaCTH COBPEMECHHBIX T€OMH(POPMAITMOHHBIX CEPBUCOB;
. npodeccuoHaIbHOe MPOrpaMMHOE obecrnedeHue i 00paboTKH

POCTPAHCTBEHHBIX JAHHBIX;

. OCHOBBI Y IPUHITUIIBI a9POCHhEMKH;

. OCHOBBI M TPHUHIUNB pabOThl TrJI00adbHBIX HABUTAIIMOHHBIX
criytHuKoBbIX cucteM (I'HCC);

. NPEJICTaBIICHNE U BU3yaIM3alusl MPOCTPAHCTBEHHBIX NAHHBIX JJIS

HenpoheCCHOHAIBHBIX TOJIH30BaTEIICH;

. npuHIunbl 3D-MoaenupoBaHus;
. YCTPOMCTBO COBPEMEHHBIX KapTOrpaPUIECKUX CEPBUCOB;
. NpeACTaBICHUE U BU3yaJIU3alldsl MPOCTPAHCTBEHHBIX AHHBIX IS

HenpoheCCHOHAIBHBIX TOJIH30BaTEIICH;
. nemudprupoBaHre KOCMHYECCKUX H300paKCHUI;

. OCHOBEHI KapTorpaduu.

IIpocpammuvie mpeboéaHusi K YMeHUAM U HABLIKAM  (pe3yabmamol
NPAKMUYeCcKol no020Mo8KU,):

18



. CaMOCTOSITENIFHO pelIaTh IOCTABICHHYIO 3a1ady, aHAIM3Upys W
nmoaOupasi MaTepuaibl U CPEACTBA IS €€ PEIICHNUS,

. co3daBaTh W PACCUUTHIBATH TMOJETHBIA TUTAaH IS OCCIMIIOTHOTO
JeTaTeNbHOrO anmnapara;

. 00pabaThIBaTh A3POCHEMKY U MOJy4aTh TOYHBIE OPTOPOTOIIIAHBI U

ABTOMATU3NPOBAHHBIC TpéXMepHBIG MOACIIN MECTHOCTH,

. MOAETUPOBaTh 3D-00bEKTHI;

. 3alUIIAaTh COOCTBEHHBIC MPOEKTHI;

. BBITIOJIHSITH OLIU(POBKY;

. BBITIOJIHSITH IPOCTPAHCTBEHHBIN aHATU3;

. CO3/1aBaTh KapThl,

. co3zaBaTh MpOCTEHIIMEe reorpauyeckue KapThl  Pa3IMIHOTO
COJICPKaHMS;

. MOJIETHPOBATh reorpaduiyeckue 0ObEKTHI U SBICHUS;

. PUBOIUTH IPUMEPBI MIPaAKTUYECKOTO HCITOJIb30BaHUS

reorpa@nqecm{x 3HAaHUU B Pa3INIHBIX o0macTax JACATCIBHOCTH.
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2.1 YueOHbIii KaJleHIapHbI rpadguk.

Paznen Ne2. Kommieke opranu3aiMOHHO-TIeIarOoru4eCKuX yCJI0BHil.

No Bcero

/1 Pazniensr mporpaMMbl yaeOHOTO Kypca 4acoB
3nakomcTBO. Texnuka 6esonacHocTu. BBonHoe 2
3ansaTue («MeHsAst MUP»).

BBenenue B reonH(popManuOHHbIE TEXHOJIOI M.
Keiic 1: «CoBpemennble kapThl, miiu Kak
onmucartb 3eMJII0?».

2.1. | HeoOX0oauMOCTh KapThl B COBPEMEHHOM MHUPE. 2
Cdepbl mpuMeHEHHUsI, IEPCTICKTUBBI
UCIIOJIb30BAHMS KapT.

2.2. | BekTopHbIe TaHHBIC Ha KapTaX. 3HAKOMCTBO C 2
Be6-T'C. LIBet kak aTpuOyT KapThl. 3HAKOMCTBO
¢ KapTorpauueCKMMH OHJIaHH-CEPBUCAMU.

2.3. | Ceet u uBet. Posnb 11BeTa Ha kapte. Kak 3acTaBuTh 1
BeT padoTaTh Ha ceds?

2.4. | Co3nanue u myOJIMKaIus COOCTBEHHOM KapThl. 2
Keiic 2: «'106aj1bHOE MO3MIINOHUPOBAHHE 4
“Haiigu ce0s1 HA 3eMHOM HIape”».

3.1. | CucrteMsbl r106aJIBHOTO MTO3UITMOHUPOBAHUS. 2
3.2. | IlpuMeHeHUE CIIyTHUKOB JJIsI TO3UITMOHUPOBAHUS. 2
dDoTorpadpuu U NnaHOPaMBbI.
Uctopus dhotorpaduu. @ororpadus kak crocod 1
4.1. | u3y4yeHHUs OKPYKaAIOIIETO MUpAa.
Xapakrepuctuku ¢poroanmnapatos. [lomydenue 2

4.2. | KaueCTBEHHOTO (hOTOCHUMKA.

4.3. | Coznanue cepuueckunx nmanopam. OCHOBHBIC 2
nousitusi. Heobxonumoe o6opynoBanne. TexHuka
ChEMKHU c(hepruecKux maHOopaM pa3TuIHON
anmaparypoi (kamepsl cmapTdoHOB Oe3
IITATUBOB, MU(PPOBBIE (HOTOAMTAPATHI CO
MITAaTUBAMH U T. 11.).

4.4. | Co3nanue chepuueckux naHopam. CiinBka 4

nosny4yeHHbIX pororpaduit. Koppekuus u peTyib
naHopam.
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OcHoBbl a3podorocbémku. IIpumenenne BAC
(0ecnmUIOTHBIX ABMAIIMOHHBIX CHCTEM) B
aspodorocbémre (Keiic 3.1: «/I1s1 yero Ha
CaMOM J1eJie HyKeH 0eCITUIOTHBIN JieTaTeJIbHbIN
annmapar?»).

doTrorpaMMeTpUs U €€ BIUSHAE HA COBPEMEHHBIN

5.1. | mup.
Cuenapuu cbEMKH 00BEKTOB ISl TTOCJIETYIOIIETO
MOCTPOCHHUSI UX B TPEXMEPHOM BUJIE.
5.2.
[TpuHuMn nocTpoeHus TPEXMEPHOTO U300PAKECHHUS
Ha KoMmmbloTepe. Pabora B hoTorpammerpuieckoM
ITO — Agisoft PhotoScan unu anamoruasom.
5.3. | O6paboTKa OTCHATOrO MaTepuaa.
becniunoTHuk B reonHpopMatuke. Y CTpOMCTBO U
5.4. | npumeHeHHe ApoHA.
5.5. | Texuuueckue ocobennoctu BITJIA.
5.6. | IMTunoruposanue BITJIA.
Hcnonb3oBanue OeCIMIOTHUKA AJII ChEMKU
5.7. | MecTHOCTH.
Boznukaromue mpo6iaemsl npu co3ganuu 3D-
mozenel. CriocoObl peJaKTUPOBAHUS TPEXMEPHBIX
5.8. | moxenei.
TexXHOJIOrnu MPOTOTUITUPOBAHUA. Y CTPOMUCTBA JJIA
BOCCO3/IaHMs TPEXMEPHBIX Mojienield. Pabora ¢ 3D-
5.9. | mpuHTEpOM.
Pu3nyecKue U XMMUYECKUE CBOMCTBA IIACTHUKA
st 3D-npunTepa. [leuats TpéxmMepHON MOIETTH
5.10. | mKoJbL

Keiic 3.2: «A3meHeHue cpeibl BOKPYT HIKOJIbD».

6.1. | PaGota B I1O nnst pyuHoro TpéxmepHOro
moenupoBanus — SketchUp uinm ananoruaHoMm.

6.2. | DKCopTUPOBaHKE TPEXMEPHBIX (PANIIOB.
[IpoexTHpoBaHNE COOCTBEHHOM CIICHBHI.

6.3. | [lewats Mmogemu Ha 3D-ipunTEepe. OdopmiieHne
TPEXMEPHOM BEIIECTBEHHOW MOJEIIH.

7 [TonroToBKa 3amTUTHI TPOSKTA.

8 3amuTa NpoeKTOB.
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3aKTrouYnTeENIbHOE 3aHsaThe. [loaBenenne nToros
paboTsl. [Inanel o nopaboTke.
Htoro

72

[IpumepHOE yueOHO-TEMAaTUYECKOE IIJITAHUPOBAHKE:

Ne | Paznen mporpaMmsl yueOHOIro Kypca KonunuecTs 0
o/ JacoB
1 3HakoMCTBO. TexHuka Oe3omacHocTd. BBomHOE 3aHsATHE | 2

(«Mensist MUDY).
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Beenenue B reoundopmanuonnsie TexHonoruu. Keiic 1:
«CoBpeMenHnble KapThl, i Kak onmcars 3emiro?».

Keiic 3HakoMuT OOydarmMXCd C  Pa3HOBUAHOCTAMHM
naHHbIX. Pemas 3amauy keiica, oOydarouidecss MPOXOIST
CJIeIyIOIIMe TEMAaTHUKU: KapThl U OCHOBBI UX (POPMUPOBAHUS;
U3y4YEeHHE YCIIOBHBIX 3HAKOB U MPUHIIUIIOB UX OTOOpaXeHUs
Ha KapTe; CHUCTEMbl KOOPJIMHAT M MPOEKUHHA KapT, HX
OCHOBHBIE XapaKTEPUCTUKU U BO3MOXKHOCTH MPUMEHEHUS;
macmitadl W JIp.  BCIIOMOTaTelbHble  MHCTPYMEHTHI
(dbopMHUpOBaHUS KAPTHI.

Keiic 2: «I'nobanpHoe nozunmonupoBanue “Haiinu ceOst Ha
3€MHOM II1ape’».

HecMoTpst Ha TO, 4TO HaBUTaTOpbl U CHOPTUBHBIE TPEKEPHI
CTIM HEOTHEMJIEMOW YaCThbIO HAlleW >KU3HU, Majio KTO
3HaeT mpuHIMN ux pabotel. [lpodias keiic, oOyuaromuecs
y3Hator mpo ['JIOHACC/GPS — npuHuumnel paboTsl,
UCTOPHIO, COBPEMEHHBIE CUCTEMBI, IIPUMEHEHHE.
[Ipumenenue norrepoB. Buzyanuzanusi TEKCTOBBIX JTaHHBIX
Ha kapre. Co3/laHre KapThl HHTEHCUBHOCTH.

dororpaduu 1 TAaHOPAMBI.

Pasnen, mocBAMEHHBI HCTOPUM W TPUHIUIIAM CO3IaHHS
dotorpadun. OOyyarommuecss TMO3HAKOMSATCS C TEXHHKON
co3nanusi (pororpaduu, MO3HAKOMSATCS C BO3MOKHOCTSIMU
npuMeHeHus: ¢ororpaduu Kak CpeicTBa CO3JaHUS Yero-
1m160.

OcHoBBl  a’podoTochéMKkn. [IpuMmeHeHHE OCECIUIOTHBIX
aBUAIMOHHBIX cUCTeM B adpodorochémie. Ketic 3.1: «Jlnsa
4ero Ha CaMOM JieJie HY)KeH OECTHHIIOTHBIM JIeTaTeIbHBIH
anmapar?».

OOBEMHBIN  KEWC, KOTOPHIH TIO3BOJIUT OOYYaIOIUMCS
OCBOUTH MOJIHYIO TEXHOJIOTUYECKYIO LEMOYKY,
UCIIOJIb3YEMYE) KOMMEPUYECKUMHU KOMITAHUSAMU. Y CTPOMCTBO
U npuHIUNGl pyakimonupoBanust BIIJIA, ocHOBBI GoTO- 1
BUJICOCHEMKU W TMPUHIMIOB Tepeaayd uHopManuu ¢
BITIA, obpabotka nanusix ¢ BITJIA.

29
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Keiic 3.2: «MI3meHeHne cpesibl BOKPYT LIKOJIBDY.
[Iponomxenue keiica 3.1. OOyuaromuecsi, uMest B CBOEM
pacropsikKeHuru  JJNeKTpoHHYr0  3D-Momens  HIKOIIBI,
OPOJOJIKAIOT BHOCUTh U3MEHEHUS B MIPOJYKT C LEIBIO
OmaroyctporictBa paidioHa. OOyyarommuecss MPOJOJIKAIOT
COBEPIIEHCTBOBATH CBOM HaBbIKk  3D-monenupoBaHus,
3aBeplas MpoeKT.

14

HOI[FOTOBKa 3dalIUTHI ITPOCKTA.

3ammra npoeKTOB.

3axmrounTenbHoe 3aHsATUe. [loBeneHre nToroB paboThl.
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Keiicbl, BXxoasiue B
MporpamMmmy

Kpartkoe conep:xanue

Keiic 1. CoBpeMeHHbIE
KapThl, ik Kak onucath
3emuto?

Keiic 3HakoMUT 00yUaOMUXCA C PAa3HOBUIHOCTSIMH
naHHbIX. Pemnast 3amady keiica, oOydaroniecs IpoxoasT
CJIEYIOIIME TEMATHKH: KapThl U OCHOBHI X
(dbopMupOBaHUs; U3YUCHNUE YCIOBHBIX 3HAKOB U
NPUHIIMIIOB UX 0TOOpPaXKeHUS HA KapTe; CHCTEMBI
KOOPJAHMHAT U TPOCKIUI KapT, UX OCHOBHBIE
XapaKTEPUCTUKH U BO3MOXHOCTH TIPUMEHEHUS;
MacmTad uap. BCIIOMOTraTelIbHbIE HHCTPYMEHTBI
dbopmMupoBaHus

KapThl.

Keiic 2. I'mo6ansHOE
TO3UITMOHUPOBAHUE
«Haiinu ce0s Ha
3eMHOM IIIape».

HecmoTps Ha TO, YTO HABUTAaTOPHI U CIIOPTUBHBIE
TPEKEPHICTATN HEOTHEMIIEMOM YACThIO HAILIEH )KU3HU,
MaJjlo KTO 3HAeT MpUHIUN uX padotsl. [Ipoiias keiic,
obyuaromuecs y3HaroT po [JIOHACC/GPS —
OPUHLUIBI pabOThI, UCTOPHUIO, COBPEMEHHBIE CUCTEMBI,
IIPUMEHEHHUE.

HpI/IMGHGHI/IG JIOITCPOB. BHByaJII/BaHI/ISI TCKCTOBBIX
JAaHHBIX HAa KapTecC. COBI[&HI/IG KapTbl THTCHCUBHOCTH.

Keiic 3.1.
AspodoTtochEmKa.

«J11s1 yero Ha camom
JieJie HyKeH
O€eCIIMIOTHBIN
JICTaTeIbHBIN
arnmapat?».

Keiic 3.2. 3meHenune
Cpeibl BOKPYT IIKOJIBI.

OOBEMHBIN KelC, KOTOPBIM MO3BOJIUT 00yUYaIOIIUMCS
OCBOUTH MOJHYIO TE€XHOJIOTHYECKYIO IIETIOUKY,
UCIIOJIb3yEMYI0O KOMMEPUYECKUMHU KOMIIAHUSMH.
YerpoiicTBo v ipuHIUbl pyHKIIMOHUpOoBaHUs BITJIA,
OcHoBBI (hOTO- ¥ BUACOCHEMKH U TTPUHIIUIIOB TEpeIadn
unpopmarmu ¢ BITJIA, o6padoTka ganubix ¢ BITJIA.

[Mponomxkenue ketica 3.1. O0yuaromuecs, uMmes B
CBOEMPACIIOPSKEHUH IIEKTPOHHYI0 3D-Moa€enb
IIKOJIBI, MPOAOJIXKAOT BHOCUTh U3MEHEHUS B
MPOJIYKT C LIeJIbI0 0JaroycTpoiicTBa paiioHa.
OO0yuatomuecs MpoI0KAI0TCOBEPIIICHCTBOBATD
cBOi1 HaBBIK 3D-MomenupoBaHus,

3aBepiiasi IPoeKT.
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2.2. YcaoBus peaju3aluy NporpaMmmbl

Cnucok o0opyaoBaHus

Ne HaumenoBanue Kpatkue Trexnuyeckue En. Koua-
n/n XapPaKTePUCTHKHU U3M. BO
1| KomnbloTepHbIii Kiace
HUKT
1.1. MOV (mpuntep, ckaHep, MunuManeHbie: popmat A4, IIT.
KOIHUD) Ja3epHbli, 4/0. 1
1.2. HoyTOyk HacTaBHUKa C HoyTt0Oyxk: IIT.
NPETyCTaHOBJICHHON IIPOU3BOAUTEIBHOCTD
OTIEPAIMOHHOU CUCTEMOH, | nyoneccopa (1o TecTy
O(HCHBIM NPOrpaMMHEIM PassMark — CPU BenchMark
o0ecrieyeHuEM
http://www.cpubenchmark.net/
): He menee 2000 eauHuIL;
00bEM OTepaTUBHON MaMSITH
He menee 4 I'0;
00BEM HaKOMUTEIA
SSD/eMMC: ne menee 128
I'0;
[1O nnst mpocMoTpa U
PEIaKTUPOBAHMSI TEKCTOBBIX
JIOKYMEHTOB, 3JIEKTPOHHBIX
TaOIUI] U TIPE3CHTAINI
pacmpocTpaHEHHBIX (OPMATOB
(.odt, ,txt, .rtf, .doc, .docx,
.0ds, .xls, .xlsx, .odp, .ppt,
.PptX). 1
1.3. HoyTbyxk ¢ HoyTOyk: IIT.
IPETyCTaHOBICHHOM ne mwke Intel Pentium N (uu

ONEPALMOHHON CUCTEMOMH,
O0(HCHBIM IMPOTPAMMHBIM
obecrieueHUEM

Intel Celeron N), He HUXE
1600 MTI', 1920x1080, 4Gb
RAM, 128Gb SSD;
MIPOM3BOIUTEILHOCTD
nporeccopa: He meree 2000
CAUHUIL;
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http://www.cpubenchmark.net/

[1O0 nns mpocmoTpa u
pEIaKTUPOBAHUS TEKCTOBBIX
JIOKYMEHTOB, 3JIEKTPOHHBIX
Ta0IUI] U IPE3CHTAINI
pacnpocTpaHEHHBIX (OPMATOB
(.odt, ,txt, .rtf, .doc, .docx,
.0ds, .xls, .xlIsx, .odp, .ppt,

pptx).

10

1.4.

NHTepakTUBHBIN KOMILIIEKC

KonnyecTBo 0THOBPEMEHHBIX
kacaHuii— He MmeHee 20.

IT.

YPpoK TexHo10rumn

2.1.

AnuTUBHOE 000pYAOBaHUE

2.2.

3D-060pynoBanue (3D-
IPUHTEDP)

MuHuUMabHBIE:

Tun npunrepa: FDM,;
matepuai: PLA,

pabouuii CTOM: ¢ TTOIOTPEBOM;
pabouas obmacts (XYZ): ot
180x180x180 mm;

CKOPOCTH TTeYaTH: He MCHEe
150 mm/cek;

MUHUMAaJIbHAs TOJIIMHA CIIOS:
He 0omee 15 MkMm;

dbopmat ¢aiiaoB (OCHOBHBIC):
STL, OBJ;

3aKPBITHIN KOPITYC: HAJIMYHE.

IT.

2.3.

[Tnactuk nns 3D-npuHTEpa

TommmHa m1acTUKOBOM HUTH:
1,75 mm;

marepuai: PLA;

BEC KaTymKu: He MmeHee 750

p.

IT.

15

2.4.

I1O nsa 3D-
MOJICIIMPOBAHUS

OO6mayHbIi UHCTPYMEHT
CAIIP/ACVII,
OXBAaTBIBAIOIINN BECH MPOIIECC
paboThI C U3AEIUSIMHU — OT
MPOCKTUPOBAHUS JI0

HN3TOTOBJICHUA.

JlomonHUTENEHOE 000PYAOBaHHE
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2.5.

[Il;tem BUpTYanbHOM
peanbHOCTU

OO6miee pa3pelieHue He MeHee
2160x1200 (1080x1200 must
KaXXJI0T0 rfiaza), yroia od3opa
He MeHee 110;

HaJIM4Ke KOHTPOJIEPOB — 2
IIT.;

HAJTMYME BHEITHUX JATYUKOB
— 2 WT.;

Pa3bEM ISl OAKITFOYEHUS
HAYITHUKOB: HAJINYUE;
BCTPOCHHAs Kamepa: HaJIn4ue.

KOMILJIC
KT

2.6.

[IITaTuB 11 KpenaeHus
0a30BBIX CTaHIUI

KoMImIeKkT u3 AByX IITaTUBOB.
CoBMECTUMOCTB CO LIJIEMOM
BUPTYaJIbHOMN pPEAIbHOCTH,
n.2.3.1.

KOMILJIC
KT

2.1.

Hoyt6yk ¢ OC nns VR-
nuiemMa

KomnudaecTBo sijep mpoieccopa
- He MeHee 4

TakToBas 4acToTa Impoieccopa
- He MmeHee 2500 MI'1g
Buneokapta - He Huxke Nvidia
GTX 1060, 6 I'6 BuneonamaThL
O0BeM onepaTUBHON AMSATH -
He MeHee 8 ro0.

IIT.
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2.8.

MHoromoap30BaTenbCcKas CUCTEMA
BUPTYaJIbHOM PEATBHOCTH C 6-
KOOPJWHATHBIM OTCJIC)KUBAHUEM
MMOJI0KEHHMS MOJIb30BaTEICH

TpeboBaHus K cucteMe
BUPTYaJIbHON PEAIbHOCTH:
Mo/A/Iep>KKa MOOMIIBHBIX
LIJIEMOB BUPTYaJIbHOU
PEaNbHOCTH MO/ YIIPABIECHUEM
OC Android;

MOAJEPHKKA YIIPABISIOIINAX
KOHTPOJUIEPOBC
BO3MOKHOCTBIO 6-
KOOPJAMHATHOTO
OTCJIEKUBAHUS MOJI0KEHUS B
MIPOCTPAHCTBE;

TE€XHOJIOTHS TTOJTHOM
KOMIIEHCaIu jiara (anti-
latency): nuzo6paxeHue
JIOJ>KHO BBIBOJUTHCS JJIS
TOYEK, B KOTOPBIX OKKYTCS
JIEBBIY U IIPaBbIU Ij1a3a
MOJI30BATENIS YEPE3 BPEMS,
KOTOPO€E JOJKHO IIPOUTH €
MOMEHTa HayaJyia OnpeIeJICHUs
MECTOITOJIOKEHHUS TJ1a3
MOJIb30BATENS 10 MOMEHTA
OKOHYaHUA BhIBOJA
H300paxKeHusl.

IJIOIA/Ib OTCIIEKUBAHUS
II0JIb30BAaTEIC — HE MEHEE
16 kB. M;

KOJINYECTBO I10JIb30BATENEH —
HE MeHee 3 Yell.

TpeboBaHus K cuctemMe
OTCJICKUBAHUS TIOJIOKECHUS
NoJIb30BaTeNel (TPEKUHTA):
THUIT CUCTEMBI
OTCJIC)KUBAHUS .6~
KOOpJIMHATHAs CUCTeMa
OTCJICKHUBAHUSI;

0011IMi1 BEC OJHOTO
YCTPOWCTBA TPEKUHIA — HE
6omnee 20 T;

TEXHOJIOTHS ; ONITHKO-
WHEPILHUATbHBINA TPEKUHT,
aKTHUBHBIC MapKEPHI,

Kowmr.

29




paboTaroiue B ”HppaKpacHOM
JMATIa30He;

yroja 0030pa ONTUYECKOM
cuctembl — He MeHee 230
IpaycoB;

BpPEMS OTKJIMKA CUCTEMBI
TpeKuHIra — He 6ojee 2 Mc;
pa3MelleHue CEHCOPOB: Ha
00BEKTE OTCIIC)KUBAHMS;
CEHCOPBI, HCIIOIB3YEMBIC JIJIS
OTCIICKUBAHUS IIJICMOB
BUPTYaJIbHON pEeaTbHOCTH H
JUTSI OTCIIC)KUBAHUS JIBYKCHUH
PYK TIOJIB30BaTEIICH, TOJKHBI
OBITH MJICHTHYHBIMH H
B3aMMO3aMEHICMbBIMU;
pa3MeIleHne aKTHBHBIX
MapKepOB: HAMOJILHOC,

BCE KOMITOHEHTBI CHCTEMBI
TPEKUHTA JIOJKHBI
MOHTHPOBATHCS Ha MOJI, 6€3
HEOOXOIUMOCTH
MOTOJIOYHOTO/HACTEHHOTO
MOHTaXa;

HaJM4YHe CEHCOPOB B COCTABE
€IMHOTO YCTPOMCTBA
TPEKHUHTA: aKCEIIEPOMETD,
TUPOCKOIL, ONTUYECCKUI
CEHCOop;

4acTOTa OTCIICKUBAHUS
TIOJIOXKEHHMSI TIOJIb30BATEIIS :

- aKCeJIepoOMETp: HE MEHEE
2000 BeIOOPOK/C;

- rupockor: He meree 2000
BEIOOPOK/C;

- ONITUYECKUN CEHCOp: HE
MeHee 60 BEIOOPOK/C;
MOTPENTHOCTh OTCIC)KUBAHUS
TIOJIOXKCHHMSI TIOJIb30BATENIS B
MIPOCTPAHCTBE Ha TUIOMIAIN

6 M X 6 M — He 60osee 10 Mm;
MHUHHMAaJIbHOE KOJHMYECTBO
MOJIL30BaTEICH,
MIOJIJIEP>KMBAEMOE CUCTEMOM
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TPEKUHIa, HE MEeHee 3 Yell.

TpeboBaHus K MoOKazaTeNIsIM
XpaHEeHUs!, TPAHCTIOPTUPOBKH
Y HACTPOWKH:

BpeMsI TIOJTHOTO
Pa3BEPTHIBAHUS U HACTPOMKHU
CHUCTEMBI JIJIs1 TIIOIIAN
oTciexuBaHus 16 KB. M —HeE
oonee 90 muH;
HEO0OXOUMOCTb KaJTUOPOBKH B
npolecce IKCITyaTau —
OTCYTCTBYET;

Temiepatypa xpaHenus: -30°C
.. +50°C.

TpeGoBanus k ciocobam
yTpaBJICHUS WHTEPAKTUBHBIMHU
MOJICIISIMU:

noAAepkKKa 6-KOOPAMHATHOTO
OTCJIE)KMBAHUS MTOJIOKEHUS
YIPaBJISAIOIINX YCTPOMCTB B
IPOCTPAHCTRBE.

TpeboBaHUs K MPOTrPaAMMHOMY
00ecTieYeHUIO:

MOJIJIEPIKKA CUCTEMOU
TPEKUHTa ONEPALIMOHHBIX
cucreM: Windows, Android;
MPEI0CTaBICHUE
HEOIPaHUYECHHOM 110 BPEMEHU
VICTIOJIb30BAHUS IIPOCTOU
(HEMCKITFOUUTEIBHOM)
JUUEH3UU HA KOMMEPUYECKOE
UCII0JIb30BaHUE
IPOTPAMMHOTO 00ECTICUCHHSI
CHUCTEMBI TPEKHHTa Ha OJIUH
utem ¢ OC Android
(beccpounas aureH3us1) — 3
IIT.

OO6mue TpeOoBaHUSA:
HaJIM41e MOOUJIbHBIX IJIEMOB
BUPTYaJIbHON PEATbHOCTH
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Oculus Go nnu ananor — 3
IIT.;

HaJIM4YMe KOMIUIEKTa IIPOBOJIOB
M 3apSIIHBIX YCTPOUCTB IS
Oecniepe0oitHON paboTHI.

2.9.

®otorpammerpuueckoe 110

[1O nnst 06paboTKu
HU300pakKeHU ¥ OTIPEICIICHHS
dbopMbI, pa3MepoB,
TIOJIO)KEHUS ¥ HHBIX
XapaKTEPUCTUK 0OBEKTOB Ha
TUIOCKOCTH WJIH B
POCTPAHCTRBE.

2.10.

Kanpoxkomnrep Mavic Air

KomnakTHbIl KBaIpOKONITEP C
TPEXOCEBBIM CTAOUIIN3ATOPOM,
kamepoit 4K, makcumanbHOM
JAJbHOCTBIO MEepe/iaun He
MeHee 6 KM.

2.11.

Ksanpokonrep DJI Tello

KBagpokonrep ¢ kaMmepou, BecC
He 0osee 100 r B coope ¢
IIPONEIIEPOM U KaMEpOMu;
ONTUYECKUI TaTYUK
ONpPENECICHUS TO3UIUN —
HaJU4HE;

BO3MOKHOCTbH yJIAJIEHHOTO
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IPOrpaMMMPOBAHUS —

HaJIN4ue.
3| Meaua3ona
3.1| ®otoanmapar ¢ KonnuectBo appexTuBHBIX IIT.
00BEKTUBOM nukcenel — He meHee 20
MUJTH.

3.2 | Buneokamepa [Tnanmert (as obecrieueHust IIT.
COBMECTUMOCTH ¢ 11 2.3.6) C
IPUMEPHBIMU
XapaKTePUCTUKAMM:

JMaroHajIb/pa3pelieHne: He
MeHee 2048x1536 nukceneii;
JMaroHajb dKpaHa: HE MCHEE
9.7";

BcTpocHHas maMsath (ROM):
He menee 32 I'b;
paspeinieHne poTokamepsl: He
MeHee 8 Mir;

Bec: He O6onee 510 T;

BBIcOTa: He Oojee 250 Mm.

3.3| Kapra nmamstu aiis O0OBEM MaMsITH — HE MEHEE LIIT.
doToanmnapara/BuaeoKaMepsbl 64 I'6, xnacc He HIKe 10.
34| llItatus MakcumanpHast Harpy3Ka: He IIT.
0onee 5 Kr;

MakCHUMaJIbHas BbICOTA
ChEMKHU: HE MeHee 148 cm

2.3 @opMbl aTTECTALMH YUALIHXCSH.

B xoHme y4eOHOTO roma mo KaxAoMy pasliely MpOoTrpaMMBbl MOABOISTCS
WTOTHW peaau3alyy nporpaMmsl. JlJist 3TOro neaaror UCMoab3yeT BEICTABKU U T.JI.

Cucrema OlleHKH JOCTHKEHUS MIIAHNPYEMbIX Pe3yJIbTATOB OCBOEHUS

OCHOBHOI1 00pa30oBaTeIbHOM MPOrPAMMbI OCHOBHOTO 00111€T0

o0pa3zoBaHus

Buabr koHTpOIIS:

- IPOMEKYTOYHBIN KOHTPOJIb, IPOBOJIUMBII BO BPEMS 3aHITUH;
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- WTOTOBBI KOHTPOJIb, MPOBOJMMBINA TOCJI€ 3aBEpLICHUsA Bcel yuyeOHOU
IIPOTrPaMMBL.

®opMbI MPOBEPKU PE3YJIbTATOB:

HaO0II0/IeHHE 32 00yUYarOIIUMUCS B TIpoliecce padoThI;

UTPBL;

MHAUBUAYAJIbHBIC U KOJUICKTUBHBIC TBOPUCCKUC pa6OTBI;

Oecepl ¢ 00YJaIOMUMHUCS U UX POIUTEIISIMH.

q)OpMBI IIOoABCACHUNSA UTOT'OB:

BBITIOJIHCHUC IMTPAKTUYCCKUX pa60T;

TECTHI,

AHKETHI;

3alirTa IpocCKTa.

HtoroBas arrecranus 06yan-OIIII/IXC$I MMPOBOAUTCA IO PE3yJibTaTaM IIOATOTOBKU U
3alIUTHI IIPOCKTA.

,HJ'IH OLCHUBAaHUA ACATCIBHOCTH 06y‘{aI-OH_II/IXCH HCITIOJIB3YIOTCA MHCTPYMCHTEIL

CaMO- U B3aNMOOIICHKH.

MeToauuecKkue MaTepuaJIbl

[Iporpamma «I'eonH(pOpPMAIIMOHHBIE TEXHOJIOTHUUY, SIBISISICH HEOOXOIUMBIM
KOMIIOHCHTOM O0O0IIIero o00pa3oBaHUsA BceX OOYUYAIOIIMXCS, MPEIOCTaBISICT WM
BO3MOXXHOCTh MIPUMEHSTH Ha MPAKTHKE 3HAHUS OCHOB HayK. [Iporpamma sBiseTcs
(baKkTUYECKH €TMHCTBEHHBIM IIKOJBHBIM YUYEOHBIM KYpPCOM, OTPAKAIOIIUM B CBOEM
coJlepKaHUM OOIIMe MPUHIUIIBI TMPEeoOpa3yromieil NeaTeTbHOCTH YeJOBEKa U BCE
aCmeKThl ~ MaTepualbHOM  KynbTypel. Kypc HampaBieH Ha  OBJaJICHHE
00yJaroMUMHCS HaBBIKAMU KOHKPETHOU MpeIMETHO-TIpeoOpasyroIie
JESTENHHOCTH, CO3/IaHUE HOBBIX IIEHHOCTEW, YTO, HECOMHEHHO, COOTBETCTBYET
noTpeOHOCTSIM pa3BuThUa obOmiectBa. B pamkax «TexHomorum» MOPOUCXOAUT
3HAKOMCTBO € MHUpOM Impodeccuil U OpHueHTalus OO0ydaronuxcsi Ha padoTy B

pa3IUYHbIX cepax OOIIECTBEHHOTO MPOU3BOJCTBA. TeM caMbIM 0OecreunBaeTcs
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MIPEEMCTBEHHOCTh NepexoAa OOydaromuxcs OT 00Iero K Mpo(ecCHOHATBHOMY
00pa3oBaHUIO U TPYJOBOM JAEATEILHOCTH.

[Iporpamma mnpenmetra «TexHonorus» obecreuynBaeT (HOPMUPOBAHHE Y
OOyJaloUIMXCs TEXHOJOTUYECKOr0 MbIIUIeHHs. (Cxema TeXHOJIOTHYECKOTO
MBITIUICHUS (TOTPEOHOCTh — 1IEJIb — CIOCO0 — PE3yJIbTaT) MO3BOJISIET HauboJee
OpPraHWYHO peIIaTh 3a/Jaydl yCTAaHOBJICHUS CBSI3ed MEXAy 0Opa3oBaTENbHBIM U
’KU3HCHHBIM TIPOCTPAHCTBOM, OOpa30BAaTCIBbHBIMUA PE3YJIbTATAMHM, IMOJTYYCHHBIMH
NpH W3YYCHUH paA3JIMYHBIX MPEAMETHBIX OO0JlacTel, a TakKe COOCTBEHHBIMH
oOpa3oBaTeIbHBIMM pe3yJIbTaTaMu (3HAHUSMH, YMCHHSIMH, YHHUBEPCATbHBIMH
y4eOHBIMHU JCHCTBUSAMU W T. J.) W KH3HEHHBIMH 3amadamu. Kpome Toro, cxema
TEXHOJIOTUYECKOTO MBIIIIJICHHSI TTO3BOJISIET BBOJAWTH B 00Pa30BaTEIbHBINA MPOIIECC
CUTYyalluH, JArOIIMe ONBIT TPHUHATHSA NPAarMaTUYHBIX pENICHUH Ha OCHOBE
COOCTBEHHBIX 00pa30BaTEIBHBIX PE3YJIbTATOB, HAYMHAS OT PEIICHHUS OBITOBBIX
BOMPOCOB M 3aKaHUMBAs PEIICHUEM O HaMpaBIICHUAX MPOJOJKEHUs 00pa30BaHMs,
MOCTPOCHHEM KaphePHBIX M JKU3HEHHBIX IMJIaHOB. TakuM 0O6pa3om, mporpaMmma
«'eoundopmatrkay mo3BoOJIsIeT CHOPMUPOBATH Yy OOYYAIOUIMXCS pecype
NPAKTUYECKUX YMEHHH M OIbITa, HEOOXOIMMBIX [IJIi Pa3yMHOH OpraHu3aiuu
COOCTBEHHOM JKM3HHU; CO3MaéT YyCIOBUA JJIA PAa3BUTUS WHUIIMATUBHOCTH,
N300peTaTeIbHOCTH, THOKOCTH MBIIILJICHUS.

Y4eOHO-BOCTIUTATENIbHBIA MPOIIECC HampaBieH Ha (opMupoBaHue U
pPa3BHUTHE PA3TUYHBIX CTOPOH OOYYAIOIIMUXCS, CBA3AHHBIX C peaju3alfedl Kak ux
COOCTBEHHBIX HWHTEPECOB, TaK M WHTEPECOB OKpyxkaromiero mupa. llpu stom
rMOKOCTh TMPOTpaMMbl  TO3BOJIIET BOBIEYh OOYYAIOIIMUXCA C Pa3IMIHBIMU
crnocoOHoCTsIMH. Bonbiioil 00bEM MPOEKTHBIX pabOT MO3BOJISAET YUYECTh UHTEPECH
U OCOOCHHOCTH JMYHOCTHA Ka)XJOro OOy4Yaromerocs. 3aHATHS OCHOBAaHBI Ha
JTUYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJOTHSIX OOYyYEeHHs, a TaKXe CHCTEeMHO-
AESITeIbHOCTHOM METO/Ie O0yUYEeHHS.

JlanHass mporpaMma TpEAroiaraeT BapHUATHBHBIM TMOJXOJ, TaK Kak B

3aBUCMMOCTH OT 06yqa10meroc>1 IMMO3BOJICT YBCIIMYUTL WJIHM YMCHBIINTDH 00BEM
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TOW WJIM MHOW TEMbI, B TOM YHUCJIE U CIOXKHOCTb, & TAKXKE MOPSAJOK MPOBEACHUS
3aHSATHUM.

OcHOBHOE cofiep>KaHHe YYEOHBIX MPEAMETOB HA YPOBHE OCHOBHOI'O OOIIETO
oOpazoBaHus

Ha nporsbkeHun kypca mnporpaMmbl OOydaromiuecs IO3HAKOMSTCS C
pPa3IUYHBIMU TeOMH()OPMAIIMOHHBIMU CUCTEMaMH, y3HAIOT, B KaKUX 00JIacTsAX
npUMeEHseTCsl reomHpopMaTKa, Kakue 3aJadyd MOXET pellaTh, a TakKe CMOTYT
caMU MPUMEHSTH €€ B CBOCH MmoBceHEeBHOM *u3HU. O0y4aronecss 6a30BO YCBOSIT
npyuHUMI no3unuoHupoBanuss ¢ noMouipto ['HCC. VY3HawT, Kak MOYXKHO
OpraHU30BaTh COOP CIyTHUKOBBIX JAHHBIX, KAK OHU MPEACTABISIOTCS B TEKCTOBOM
BUJIE W KaK HMX MOXHO BHU3YyaJlU3UPOBaTh. B paMmkax mnporpamMmbl BbIOEPYT
IIPOCKTHOE HaIpaBJICHUE, HAydyaTCs CTAaBUTh 3a/1a4M, UCCIE0BATh MTPOOJIEMATHKY,
IJIAHUPOBATH BEJICHUE MTPOCKTA U TPAMOTHO PACTIPEICIATh POJIU BHYTPU KOMAH/IBI.
OOyuaroruecss CMOTYT TO3HAKOMHTBCS C  HUCTOPUEH  NPUMEHEHUS
OCCIUJIOTHBIX JIETATEIbHBIX aIllapaToB. Y3HAIOT O COBPEMEHHBIX OCCIMIOTHUKAX,
CMOTYT PElIUTh Pa3IMUHbIE 33/J1a4d C UX MOMOIIBI0. Y3HAIOT TakKke U 00
OCHOBHOM YCTPOWCTBE COBPEMEHHBIX O€CHMIOTHBIX cucTteM. OOydaroniuecs
y3HAIOT, Kak co3maércss MojETHOE 3aJaHWe Jia  OecruioTHUKOB. Kak
MPOM3BOJAUTCA 3aMyCK U JayibHEMIast chéMKa ¢ moMolpio BAC. A Takxke nojaydat
TaKHe pe3yJbTaThl ChbEMKHU, KaKk OpTO(OTOIIaH U TPEXMEPHBIC MOJISIIH.

OOGyuaroruecss yriryOsATCsl B TEXHOJIOTHIO OOpaOOTKM TEOJIaHHBIX ITyTEM
aBTOMATU3WPOBAHHOTO MOJEIUPOBAHUS OOBEKTOB MECTHOCTU. (CaMOCTOSITENBHO
CMOTYT BBINOJHUTh ChEMKY MECTHOCTH MO TNOJETHOMY 3aaaHuto. Coznanyt 3D-
MOJEIH.

OO6yuatomuecs 03HAKOMSITCA C pa3IMYHBIMU yCTpONCTBAMHU
MPOTOTUIIMPOBAHUS. Y3HAIOT OOIIME MPUHUUIIBI PabOThl YCTPOWCTB, chepbl HX
MPUMEHEHUS U TPOAYKTHI AESATEIBHOCTH JaHHBIX YyCTpoMcTB. OOyuaromuecs
HaydaTrcs TOTOBUTh 3D-momenu 1jsi meyaTH C TOMOIIBIO SKCTIOPTa JIaHHBIX.

JIOMOJMHAT MOJENU MO JaHHBIM a’3pOPOTOCHEMKUA C MOMOIIBI PYYHOTO
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MozenupoBanus. lIpumeHAT ycTpolcTBa I NPOTOTUIIMPOBAHUSA JUIA IE€YaTH
3a1aHHUs.

OOyuaromuecss u3ydaT OCHOBBI B IOArOTOBKE Ipe3eHTauuu. Co3ganyt eé.
IloAroTOBATCS K MPEACTAaBICHHUIO pealu30BaHHOro nportoruna. llpexncrassar ero,
3aIIUIIAs IPOEKT.

HacrtaBuuk nporpammbl «I'eonHpopMaTukay paboTaeT Ha CTBIKE CaMbIX
aKTyaJbHbIX 3HAHWW [0 HANPABIECHUIO TE€ONPOCTPAHCTBEHHBIX TEXHOJOTHM, a
TAaK)K€ TEHEPUPYET HOBBIE IOAXOJBl M PEIICHUS, BOIUIONIAs HMX B pEalibHbIC
npoekTbl. HacTaBHUK  SIBIsieTCS TPaMOTHBIM  CIIEHMAJIUMCTOM B 00JacTH
reonuH()OPMAIIMOHHBIX CHUCTEM, CIEIUT 33 HOBOCTSAMHM CBOEH OTpaciu, H3y4yaeT
HOBBIe TexHOnoruu. OOMagaeT HaBbIKAMHU MPOEKTHOM JEATEIbHOCTH, BHEAPSS €€
NPUHIIMITBI B MIPOLIECC OOYUEHHUS.

HactaBHuK B paBHOW cTeneHH 00JaJaeT KaK CUCTEMHOCTbIO MBIIUJICHUS, TaK U
JIYyXOM TBOpPYECTBA; MOOWJIEH, yMEET paboTaTh B KOMAaHJE, KPUTUYECKU MBICIUTD,
aHaJIM3UPOBATh U 0000IATh ONBIT, TEHEPUPOBATH HOBOE, YMEET CTaBUTh 33J1a4M U
pemate MX, a TakXe padoTaTh B YCIOBHUSX HEONPENCIEHHOCTH U B paMKax
NpoeKTHOW mnapaaurmel. [lomMuMo 3TOro, HacTaBHMK 00JjajaeT Neaarorndeckou

Xapu3MOH.

2.6 JlutepaTtypa, pekoMeHyeMasi JJIs Meaarora.
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AmmazoB, A.E. AnteiHOB, M.H. CeBacthsgnoBa, A.®. Crenenko — M.: usgm.
MUNUT AuK, 2006. — 35 c.

2. baeBa, E.}FO. OGmiure Bompochl MPOEKTUPOBAHUS M COCTABJICHUS KapT JUIsl CTYICHTOB
cnenmanbHocTn «Kaprtorpadust u reomndopmaruka» / E.FO. baesa — M.: wu3g.
MUUT AuK, 2014. — 48 c.

3. Makapenko, A.A. YdeOHOE MocoOHe MO0 KypCOBOMY IPOCKTHPOBAHHIO IO KYypCy
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14. beictpoB, A.}O. IlpumeHenne TeOMH(POPMAIMOHHBIX TEXHOJIIOTHA B
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Hpeira, @.B. IlIkypos, FO.B. KonocoB — Pocros-na-/{ony, 2016. — C. 42-47.

15. GISGeo — http://gisgeo.org/.
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