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|. HosicHUTEILHAS 3ANIHCKA

AKTYaJlbHOCTB: CETOAHS T€OMH()OPMALMOHHBIE TEXHOJOTMU CTaIH HEOTHEMJIEMOH YacThiO
Halled >KU3HHU, JIOO0OH COBPEMEHHBIH YEIOBEK I0JIb3yeTCs HAaBUTALMOHHBIMU CEpPBUCAMU,
OPWIOKEHUSMU JUISI MOHUTOPUHIA OOIECTBEHHOTO TPAHCHOPTA M MHOTHMH JIPYTUMHU
CEpBHCAMH, CBA3AHHBIMU C KapTaMU. JTU TEXHOJIOTUU UCIOJB3YIOTCS B COBEPIIEHHO PA3IIMYHBIX
cdepax, HauUMHAs OT pPEarupOBaHUS MPU YPE3BBIYANHBIX CUTYAIMSIX U 3aKAaHUYMBAs MAPKETUHTOM.
Kypc «['eoundopmanionHble TEXHOJIOTMM» TMO3BOJSET CcHOpMUPOBATh y OOYyYaIOIIUXCS
YCTOHYMBYIO CBSI3b MEX]y MH(POPMAIIMOHHBIM U TEXHOJIOTMYECKUM HaMpaBJICHUSIMH Ha OCHOBE
peasbHBIX MPOCTPAHCTBEHHBIX MaHHBIX, TAKUX KaK a’pooTochEMKa, KOCMHUECKass ChEMKa,
BEKTOPHbIE KapThl U JIp. DTO MO3BOJIUT OOYYAIOIIMMCS MOJYyYUTh 3HAHUS 110 HCIIOJIb30BAHUIO
reorH()OPMAIIMOHHBIX HMHCTPYMEHTOB U MPOCTPAHCTBEHHBIX JaHHBIX [ TOHUMAHUA U
M3YYEHUS OCHOB YCTPOMCTBA OKPYXKAIOLIEr0 MHpa U NPUPOIHBIX siBieHUU. OOyuaroniuecs
CMOTYT peaJ30BbIBaTh KOMAaHIHbIE IPOEKTHI B CEpe HCCIETOBAHUS OKPYXKArOIIEro MHpa,
HA4aTh UCIIOJIb30BATh B MIOBCEHEBHOM KU3HU HABUTAI[MOHHBIE CEPBUCHI, KOCMUUYECKUE CHUMKH,
AJIEKTPOHHBIE KapThl, cOOMpaTh NaHHbIE 00 OOBEKTaX HAa MECTHOCTH, CO3/1aBaTh 3D-00BEKTHI

MCCTHOCTH (KaK OTACJIBHBIC 3JaHN, TaK U LICJIBIC ropo,ua) U MHOTr'0€ Apyroc.



Knaccupukanus nporpaMmbl: TEXHUYECKAS.

HanpagBiieHHOCTHL ~ 00pa3oBaTeIbHOW  mporpamMmbl:  oOpa3oBarelibHass  MporpaMma
«['eonH(pOpMAIMOHHBIE TEXHOJIOTUW» SIBISIETCS  00mIe00pa3oBaTEIbHON MPOTpaMMON IO

npeaMeTHOU ooactu «TexXHOIoTHsY.
DOYHKIUOHAJIbHOE NPeIHA3HAYEHUE TPOrPAMMBI: IPOCKTHAS.

dopma opraHu3aluu: rpynmnoBas.

AKTYaJIbHOCTD M OTJINYHMTE/IbHbIEe 0CO0EHHOCTH MPOrPaMMBbI

HoBuzHa mnporpaMMbl 3akiio4yaeTcs B CO3JaHUM YHUKAJIbHOW 00pa3oBaTENbHON Cpelbl,
dbopMupyrolei MPOEKTHOE MBIIIICHHE 00YJYarOIIMUXCS 32 CUET TPAHCISIUHU MPOSKTHOTO criocoda

JESITEIBHOCTH B paMKax pelIeHNs KOHKPETHBIX MPOOJIEMHBIX CUTYaIHi.

AKTYalnbHOCTh IPOrpaMMBbI 00YCIIOBIIEHA T€M, YTO paboTa HaJ 3ajjauaMy B paMKax MPOEKTHOU
JEeSTENIbHOCTH (POPMHUPYET HOBBIM THUI OTHOIICHUS B PAMKaX CHUCTEMBI «IPUPOJa — OOIIECTBO
— YeJIOBEK — TEXHOJIOTUN», OIPEAEIAIOUUI 0053aTeIbHOCTh 3KOJIOIMUECKOH HOPMHPOBKHU
P OpraHM3aluu JTIO00W JEATENIbHOCTH, YTO SBISACTCS NEPBHIM IIAaroM K (OpPMHUPOBAHUIO

«IIOKOJICHUS Pa3BUTUS», ABJIAIOIICTIOCA TPCHAOM Pa3BUTUSA COBPEMCHHOI'O O6IJ_[CCTBa.

[Iporpamma mpeamnosnaraet (GOpMUPOBAHHE y OOYYAIOIIUXCS MPEACTABICHUN O TEHACHIUSAX B
pPa3BUTUU TeXHUUYECKOH cdepbl. HOBBIN TEXHO-MPOMBIIIIEHHBIH YKJIaJ HE MOXKET OBITh MOJIOKEH
B (hopmaT oO1ecTBa pa3BUTHS TOJIBKO HA OCHOBAHUHU HOBU3HBI (PU3UUECKUX MPUHIIUIIOB, HOBBIX
TEXHUUYECKUX PEIICHUH M KJIACTEPHBIX CXEM B3aUMOJACUCTBMS HA MOCTHUHAYCTPUAIBHOM 3Tare
pa3BUTHS collMyMa, a WJesl pa3BUTHs OOLIECTBa HEMPEJIOKHO BKIIIOYAET B ceOs TEHACHLHUIO K
OOpEeTeHNIO COHAIPAaBICHHOCTH AHTPOIOIEHHBIX (DAKTOPOB, 3aKOHOB Pa3BUTHUS OHUOCHEpHl U

KYJIBTYPHOT'O Pa3BUTHSI.

[Tegarornyeckas 11€71€CO00Pa3HOCTh 3TOM MPOrpaMMBbl 3aKJIIOYAETCS B TOM, YTO OHA SIBISIETCS
LEJIOCTHOW M HEMPEephIBHOW B T€UEHHE BCEro Iporecca 00y4eHUs U MO3BOJISIET 00ydaromeMycs
mIar 3a IIaroM pacKkpbiBaThb B ce0e TBOpYECKHE BO3MOKHOCTH M CaMOPEaIM30BHIBATHCA B
COBPEMEHHOM MHpe. B mpoliecce M3yueHHMsS OKpYXKarollero Mupa oOydarouruecs MOoIydar

JOTIOTHUTEIbHOE 00pa3oBaHue B 00J1aCTH MHPOPMATUKH, reorpauu, MaTeMaTUKU U (PU3UKU.

OTINYNATETBHON 0COOEHHOCTHIO JIaHHOM IIporpaMMBbl OT YKC€ CYHIECCTBYHOIINUX 06pa30BaTeHLHLIX

mporpaMM sIBIIsSieTCS €€ HAmpaBJICHHOCTh HAa pa3BUTHE OOyYarOMIMXCS B IMPOCKTHOMN
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nearenbHOCTH coBpemMeHHbIMU MetogukamMu TPU3 u SCRUM ¢ nmoMouipio COBpEMEHHBIX

TEXHOJIOTHI 1 000pyIOBaHUSI.

Bo3zpact obyuarommxcsi: o0ydaromuecs 7 KJ1accos.
Cpoxu peajm3anuu nNporpamMmbi: 68 4acoB.
Hanosansiemocts rpynm: 10 20 4enoBexk.

PexxuM 3aHATHI: 110 2 aKaIeMHUYECKUX Yaca B HENEIIO.

DopMbI 3aHATHH:
- paboTa HaJl pelIeHueM KeicoB;
- 1a00paTOPHO-IIPAKTUYECKHE PAOOTHI;
- JICKIINH;
- MacTep-KJIacChl;
- 3aHATUA-COPEBHOBAHUS;
- DKCKYPCHH;

- IPOEKTHBIE CECCUM.

MeTOIIbI, HCII0JIB3YEMbIC HA 3AHATUAX:

- npakTudeckue (ynpaxHeHus, 3a/1aun);

- cJIOBECHBbIE (pacckas, Oecesia, MHCTPYKTaX, YTCHHE CIIPAaBOYHOMN JINTEPATYphl);

- HarJsiHbIe (JIEMOHCTpAIU MyJIbTUMETUHHBIX TPe3eHTalM, poTorpadun);

- npoOjaeMHble (METOJbl MPOOJIEMHOIO H3JIOKEHHsS) — oOydarommmes JIaéTcs 4acTb
TOTOBOT'O 3HAHMS;

- 3BPUCTHUYECKHE (YACTUYHO-TIOMCKOBBIE) — OOYYaIOIUMCS MPEAOCTaBIseTCs OoJblIast
BO3MOXKHOCTh BBIOOPa BapUaHTOB;

- UCCIIeI0BaTEIbCKIE — O0YUarOIINEeCcs: CaMU OTKPBIBAIOT U UCCIIEAYIOT 3HAHHUS;

- WITIOCTPATUBHO-00bSCHUTEIIbHBIE;

- PENPONYKTUBHBIE;



— KOHKpETHbIe UM  aOCTpakTHBIe, CHHT€3 M aHalu3, CpaBHEHHE, 00O0OIIeHME,
abcTparupoBaHue, KiIacCUPUKALWA, CUCTEMATHU3AlMsI, T. €. METOAbl KaK MBICIUTEIbHbBIC
oTepaluy;

- HWHIAYKTUBHEBIC, ICAYKTHBHEIC.

1.1.1. enn u 3amaud peanu3alii OCHOBHOW 0Opa30BaTENbHON IMPOrpamMMbl

OCHOBHOT'O 0011Iero 00pa3oBaHus

Lesab: BOBJCUEHHE OOYYAIOIIMXCA B TPOCKTHYIO JEATENBHOCTb, pa3paboTKa Hay4YHO-

HCCICO0BATCIIbCKUX U MHXKCHEPHBIX ITPOCKTOB.

3agauu:

obyuarnowue:.

. npuoOpeTeHue U yriayoieHue 3HaHU OCHOB IPOEKTUPOBAHUSA U YIIPABJICHUS POEKTaMHU;
. O3HAKOMJICHHE C METOJaMU U puéMamu cOopa U aHanu3a uHpopmaruuy;

. 0o0ydeHue MPOBEICHUIO UCCIIEI0BAaHUM, IPE3CHTALUNA U MEXKIIPEAMETHON MO3UIIMOHHOM
KOMMYHUKaIUU;

. oOyudeHune paboTe Ha CelHATU3UPOBAHHOM 000pPY/I0BaHUH U B IPOTPAMMHBIX CpeAax;

. 3HAaKOMCTBO C  XapJ-KOMIETCHIUSAMHU (I€OMH()OPMALMOHHBIMHU), TO3BOJISIOIIUMHU

MNPUMCHATH TCOPECTUUYCCKUC 3HAHUA HaA IMPAKTUKEC B COOTBCTCTBUU C COBPCMCHHBIM YPOBHEM

pa3BUTHS TEXHOJIOTUM.

paszeusarowjue:

. (opMHpOBaHUE UHTEPECA K OCHOBAM M300pETaTENbCKOM AeATEIbHOCTH;

. pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH M KpEaTUBHOTO MBIIIUICHUS;

. npuodpereHue omnbita ucnonb3oBanus TPU3 npu popmupoBanuu coOCTBEHHBIX UIECH U
peLIeHu;

. dbopMupoBaHHE TOHMMAaHUA TMPSAMOM M OOpaTHOW CBSI3M TMPOEKTAa U CPEeIbl €ro

pcainsanuun, 3aJI0)KCHUEC OCHOB COI_[I/IaJ'IBHOI\/’I M SKOJIOTHYECKOM OTBECTCTBECHHOCTH,

® Pa3BUTHEC T'COMMPOCTPAHCTBEHHOTI'O MBIIIJICHUSA



. pa3BUTHE COPT-KOMITETEHIIUI, HEOOXOAUMBIX ISl YCHEIIHON paboThl BHE 3aBHCHUMOCTH

0T BBIOpaHHOM TIpodeccuu.

gocnumamesnbHule:.
. (dbopMUpOBaHKE TPOSKTHOTO MHUPOBO33PEHUS H TBOPUECKOTO MBIIIICHUS;
. dbopMUpOBaHHE MHPOBO33PEHUS 110 KOMIUIEKCHOM OIIGHKE OKPYXKaIoIero MHUpa,

HaHpaBHeHHOﬁ Ha €10 IIO3UTHUBHOC U3MCHCHUC,

® BOCIIUTaHUE COOCTBEHHOM IMO3UIMK II0 OTHOHMICHUIO K JCATCIBHOCTH H YMCHUC

COMOCTABIIATH €€ C APYIruMHd NMO3ULUAMU B KOHCTPYKTUBHOM JJUAJIOTEC,

® BOCIIMTAaHHEC KYJIbTYPbI pa6OTBI B KOMaHJC.

1.1.2. [TpuHnunel ¥ moaxoasl K (GOPMHPOBAHHUIO OOpa30BaTEIBLHON IPOrPaMMbI

OCHOBHOT'O 001IIero 00pa3oBaHUs
[Iporpamma peanusyercsi:

- B HEMIPEPHIBHO-00Pa30BaTEILHON IEATETLHOCTH, COBMECTHOM JEATEIbHOCTH, OCYIIECTBIISIEMOM
B XO0JI€ PEXHMHBIX MOMEHTOB, IJ€ OOYydalolUMCS OCBaMBAaET, 3aKpeIuUlsieT U anpoOupyer

MOJIYYCHHBIC YMCHUA,

- B CaMOCTOSITEJIbHOM JIeATENbHOCTH OO0ydarommxcs, riae oOydaromuiics MOKET BbIOpaTh
JEeSATENIbHOCTh 110 HWHTEepecaM, B3aMMOJEHWCTBOBAaTh CO CBEPCTHHKAaMH Ha paBHONPABHBIX

MO3UIUSX, PelIaTh MPOOIEMHBIE CUTYAIUH U Ip.;

- BO B3aUMOJEHCTBHUU C CEMBSIMHU JICTEM.

IIporpamma MOXET KOPPEKTUPOBATHCS B CBSA3U C U3BMEHEHUSIMU:
- HOpMaTUBHO-TIPABOBOM 0a3bl JOMIKOILHOTO 00pa30BaHMUS;

- BUJOBOM CTPYKTYPBI TPYIIIL;

- 00pa30BaTENBHOTO 3aMpoca POAUTENEH.

[Toaxoasr kK GOPMHUPOBAHUIO TIPOTPAMMBI:

- JINYHOCTHO-OPHEHTUPOBaHHbIM. OpraHuzanus 00pa3oBaTEIBLHOrO Ipolecca ¢ Yy4ETOM

TJIaBHOT'O KPpUTCPUA 3(1)(1)CKTI/IBHOCTI/I o6yqa10meroc51 — €ro JMYHOCTU. MeXaHu3M — CcO3JaHue



YCIIOBUHM Ji1 Pa3BUTUS JMYHOCTH Ha OCHOBE H3YYEHHs CIIOCOOHOCTEN OOydarolierocsi, €ro

UHTEPECOB, CKIIOHHOCTEH.

- HeﬂTeHBHOCTHBIﬁ. OpraHI/ISaHI/Iﬂ JCATCIBHOCTU B 06H.[CM KOHTCKCTC 06p330BaTeHBHOFO

nporecca.

- HCHHOCTHBIﬁ. OpFaHI/ISaHI/IH PasBUTHUA MW BOCIIMTAaHHMA Ha OCHOBC O6IJ.[C‘I€J'IOBCLICCKI/IX

HGHHOCTefI, a TaKXKC 3TUYCCKUX, HPABCTBCHHBIX U T. 1.

-  KommnerenTHoCTHBIM. @POpMUPOBAaHHE T'OTOBHOCTH  OOYYAIOIIUXCS  CAMOCTOSITEIBHO

HeﬁCTBOBaTB B XOJI€ pCIICHM aKTYyaJIbHBIX 3a1a4.

- CucreMHbIil. MeTOI0JIOTHYECKOE HAIIPaBJIEHUE, B OCHOBE KOTOPOIO JIEKUT PACCMOTPEHHE
oOyuJaromerocsi Kak IeJIOCTHOIO MHOKECTBA 3JIEMEHTOB M3 OTHOIICHUN M Pa3NUYHBIX CBs3ei

MCKAY HUMMU.

- Huanornyeckuii. Opranusanus npouecca ¢ y4€ToM NpUHLHUIA Uanora, CyobeKT-CyOBbeKTHBIX

OTHOILIEHUH.

- IIpoGiemusbiii. ®opmMHUpOBaHUE MPOrpPaMMbl € MO3ULHUNA KOMIUIEKCHOTO U MOJIYJIBHOTO
IIPEJICTaBICHUs €€ CTPYKTYpbl KaK CHUCTEMbI MOJIPOrpaMM IO 00pa30BaTEIbHBIM OONACTAM U

JCTCKUM BUJaM ACATCIIbHOCTH, CHOCO6CTBYI-OH_II/IM LHCJICBbIM OPUCHTHPAM Pa3BUTHUA.

- Kynpryponornueckuii. Opranu3zanus npoiecca ¢ yuéToM MOTEHIUaNa KyJabTypocooOpa3HOTro

COZCPpIKaHNA JOIIKOJIBbHOI'O O6p330BaHI/I$I.

1.2. [lnanupyemble pe3ynbTaThl OCBOCHHS OO0YyYaroIIMMMCS OCHOBHOM 00pa3oBaTeinbHOU
MporpaMMbl OCHOBHOTO 00I1ero oOpa3oBaHus (00sS3aTebHO MPOBEPUTH pa3OUEHHE IO

JIMYHOCTHBIM, ITPECAMETHBIM U T. J_'[.)

1.2.1. OOuue nomoXeHust

[TporpamMa paér oOy4aromMMCs BO3MOXKHOCTBb IOTPY3UTbCS BO BCE MHOrooOpasue
IPOCTPAHCTBEHHBIX  (T€OMH(QOPMAIMOHHBIX)  TexHojoruil.  [Ilporpamma  3HAKOMHUT
00y4aromuxcst ¢ TeOMH(POPMAITMOHHBIMU CHCTEMaMU U C Pa3IMYHBIMU BHJIAMH T'€OJIaHHBIX,
MO3BOJISIET TMOJNyYUTh 0a30Bble KOMIIETEHIMHM IO cOOpYy JaHHBIX M OCBOUTH INEPBUYHBIC
HaBBbIKU Pa0OTHI C JaHHBIMU. [loyyeHHbIE KOMIIETEHIIMHN 1 3HAHUS MO3BOJIAT 00y4daromuMcs
MPUMEHUTh MX TOYTH B JIFOOOM HaIlpaBJIEHHH COBPEMEHHOIO pbiHKa. OCBOMB Mporpammy,
oOyyaromuecss CMOTYT BbIOpaThb Hamboliee HMHTEPECHYIO Ui HHUX TEXHOJIOTHYECKYIO

HaIlpaBJIEHHOCTh, KOTOPOW OHU OyyT 00y4aThCs B paMKax yriyOiIEHHOTO MOJTYJIS.



[IporpamMma 3aTparuBaeT Takue TeMbl, Kak: «OCHOBBI pabOThl C MPOCTPAHCTBEHHBIMU
JTAHHBIMU», «OpueHTHpOBaHUE Ha MECTHOCTH, «OCHOBBI dotorpaduny,
«CamocTosTeNnbHbI  cOop nmaHHBIX», «3D-MonenupoBaHHe MECTHOCTH U OOBEKTOB
MectHOCTHY, «I'eomnpopmarmonnsie cucremsl (I'MC)», «Buzyanuzanus u npeacTaBieHue

PE3yIbTAaTOB.

B ocHOBe pa3paboTaHHOW MPOrpaMMbl JISKUT METOAUYECKU HHCTPYMEHTapHi
dbenepanbHoro ThioTOpa beicTpoBa AHTOHa IOpbheBuua «CeTh NETCKUX TEXHOIAPKOB

“KBanropuym”. BBOIHBII MOAYIIb.

[IporpaMmma opueHTHpOBaHAa Ha JIOMOJHHUTENbHOE O00pa3oBaHuE OOyYaIOUIUXCS

IIKOJIbHOI'O BO3pacCTa 7 xnacca.

MakcuManbHOE KOJTHMYECTBO o0yJarommxcs B rpymne — 20 4enoBex.

1.2.2. CrpyKTypa NIaHUpyEeMbIX pe3yJIbTaToOB

IInanupyeMble pe3yJbTaTbl ONHUPAIOTCS HA BEAYIIME LIEJIEBbIE YCTAHOBKH, OTPAKAIOIINE
OCHOBHOM, CYIIHOCTHBIM BKJaJ KaXKIOM H3y4ae€MOM IpOrpaMMbl B pPa3BUTHE JUYHOCTH,

00y4aromuxcsi, UX CloCOOHOCTEH.
B cTpykType miaHupyeMbIX pe3yIbTaTOB BBIICISIFOTCS CICAYIONIUE TPYIIITHL:

1. JIuyHOCTHBIE pe3yabTaTbl OCBOEHHS OCHOBHOW 00pa30BaTeNbHOM  MporpaMmbl

MMpeaACTaBJICHBI B COOTBETCTBHUU C I‘pyHHOI\/JI JIMYHOCTHBIX PE3YyJIbTATOB.

2. MeramnpeaMeTHble pe3yJibTaThl OCBOCHHS OCHOBHOH 00pa30BaTeIbHOW MpPOTrpaMMBI

MMPEACTaBJICHBI B COOTBECTCTBHUU C ITIOATPYIIIIAMHU YHUBCPCAJIBbHBIX y‘le6HHX JIENCTBUI.

3. IlpemmerHble pe3yabTaTbl OCBOCHHS OCHOBHOW  0Opa30BaTENbHOW  MPOrpaMMBI

MMPEACTaBJICHBI B COOTBCTCTBHUU C I'pYIIIIaMU PE3YJIIbTATOB yqe6Hor0 npeameTa.

1.2.3. JInyHOCTHBIE PE3YIBTATHI
IIpozpammmsie mpebosanus K ypoGHIO OCNUMAHHOCMU (TUYHOCHHbIE PE3YIbMAMbL):

- C(I)OpMI/IpOBaHHOCTL BHyTpeHHefI IMO3UIIHMH O6y‘-I€lIOH.ICl"OC5I, OMOIMOHAJIBbHO-IIOJIOXKUTCIIBbHOC

OTHOIICHHEC 06yt1a}01uerocz K IKOJIC, OpUCHTALIMA HAa ITO3HAHUEC HOBOI'O;

— OpUCHTALUA HA 06pa3eu MOBCACHUS «XOPOUICT'O0 YUCHUKAY,



— c(hOpMUPOBAHHOCTh CaMOOLIEHKH, BKJIIOYAs OCO3HAHHWE CBOMX BO3MOXKHOCTEH B YUEHHH,
CIOCOOHOCTH aJIeKBAaTHO CYAMTh O IMPHYMHAX CBOETO yCIeXa/Heycnexa B YYCHHH; YMEHHE

BUJIETh CBOU JOCTOMHCTBA U HEJIOCTATKH, YBAXKaTh C€0s1 M BEPUTH B yCIIEX;
— c(OpPMUPOBAHHOCTh MOTUBAITUY K YU4ECOHOU JEATEITHHOCTH;

— 3HaHME MOpAJIbHBIX HOPM M C(HOPMUPOBAHHOCTb MOPAIbHO-3TUYECKUX CYKICHHUH,
CHOCOOHOCTh K PELICHUI0 MOpalbHBIX MPOOJIEM Ha OCHOBE KOOPAMHALMHU PA3JIUYHBIX TOUYEK
3peHHsi, CIOCOOHOCTh K OIIEHKE CBOMX MOCTYIKOB M JCHCTBHHA JPYTruX JIOACH C TOYKU 3PCHUS

COOJIIO/ICHHSI/HAPYIIEHUS! MOPAJIbHOH HOPMBI.
IIpoepammmusie mpebosanus K yposHIO pa3zeumusi:

— C(bOpMI/IpOBaHHOCTB MNPOCTPAHCTBCHHOI'O MBIIIJICHUA, YMCHHC BUICTb 00BEM B IIOCKHX

IpeaMeTax;
— ymMeH#e 00pabaThIBaTh U CHCTEMATH3HPOBATH OOJIBIIOE KOTMYECTBO HH(POPMALINY;

— Cq)OpMHpOBaHHOCTb Kp€aTUBHOI'O MBbIINUICHUA, IMOHHMAHHC IIPUHIUIIOB CO3AdHHA HOBOI'O

IIPOJIYKTA;
— c(hopMHUPOBAHHOCTh YCUIYMBOCTH, MHOT'033JaUHOCTH;

- C(bOpMPIpOBaHHOCTI) CaMOCTOATCIIBHOTO IMOAXO0Aa K BBIIIOJIHCHUIO PA3JIMYHBIX 3aJa4, YMCHHC

pa6OTaTI> B KOMaHJEC, YMCHHC IIPABUJIBHO ACJICTUPOBATH 3a/1a4H.

1.2.4. MetanpenMeTHbIE pE3yJIbTAThI
['eorpadus
BhInycKHHMK Hay4uuTCSA:

. BBIOMPATH HUCTOYHHKK  Treorpaduueckoit uHdopmaruu (kapTorpaduueckue,
CTaTHCTUYECKUE, TEKCTOBBIC, BUACO- M (DOTOM300paKeHUs, KOMIBIOTEpHBbIE 0a3bl JAHHBIX),

AJICKBATHBIC PCIIACMBIM 3a1a4aM;

. OpUEHTUPOBAThCS B HCTOYHHMKAX Teorpaduyeckoid uHQopmanuu (kaprorpapudeckue,
CTaTUCTHUYECKUE, TEKCTOBBIC, BUIECO- U (POTOM300pakeHUs, KOMIBIOTEPHbIE 0a3bl JAaHHBIX):
HaXOJUTh U U3BJIEKaTh HEOOXOIUMYIO HH(OPMAIUIO; ONPEesTh U CPaBHUBATh KauyeCTBEHHbIE
U KOJIMYECTBEHHbIE IOKa3aTelld, XapaKTepu3ymwllnue reorpaduyeckue OOBEKThI, MPOLECCH U

ABJICHUS, UX TOJIOKEHHE B MPOCTPAHCTBE MO reorpaguueckuM KapTaM pa3HOTO COJEp’KaHus U
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IpYyrUM  HMCTOYHUKAaM; BBISIBJIATh ~ HEJOCTAIONIY0,  B3aUMOJOIOJHSIOIIYIO  W/MIH
IPOTHBOPEUYMBYIO Teorpaduyeckyo HHGpOpMaIIo, MPEICTABICHHYIO B OJTHOM WJIM HECKOJIBKHX

HCTOYHHKAX;

. OpeACTaBIsATh B pasauuHbIX (Gopmax (B BHAe KapThl, Tabmumbl, rpaduka,
reorpapuueckoro omucaHus) reorpad@uyuecKkyr0 HHQOpPMAIMIO, HEOOXOIUMYIO JUISl PEIICHUS

y‘Ie6HHX U IIPAKTUKO-OpPUCHTHUPOBAHHBIX 3a/1a4.
BbIHyCKHI/IK MOJIYYHUT BO3MOXKXHOCTb HAYYUTHCA:
® MOACIINPOBATH reorpatl)ﬂqecm/le 00BEKTHI U SIBJICHUA,

. NPUBOANUTH TIPUMEPHI MPAKTHYECKOTO HCIOJIb30BAHUS TeorpapuuecKux 3HAaHUM B

Ppa3INIHbIX o0macTax JACATCIIBHOCTH.

MaremaTuka

CrarucTuka u Teopus BEpOSTHOCTEH

BbIITyCKHUK HAay4UuTCSA:

. MIPEACTABIISITH TAHHBIC B BUJI€ TAOJIHII, TUarpamMm;

. YUTaTh UH(GOPMAIIUIO, TPECTABICHHYIO B BUE TaOJIUILIbI, THArPaAMMBbI.

B noBcenHeBHOM KU3HU U IIPU U3YYEHUH IPYTUX MPEIMETOB BBIITYCKHUK CMOXKET:

. U3BJIEKATh, MHTEPIIPETUPOBATh U MPEOOPa30BbIBaTh MH(GOPMAILIMIO, MPEJICTABICHHYIO B
TabJIMLax U Ha AMarpaMMax, OTPAKaIoL[yl0 CBOMCTBA M XapaKTEPUCTUKU PEATIbHBIX IIPOLECCOB U

SABJICHUM.

Harnsanas reomerpus
['eomerpuueckue Gurypol
BrinmyckHuK Haydures:

. OlepupoBaTh Ha 0a30BOM YPOBHE MOHATHUSAMHU: (UTypa, TOUKA, OTPE3OK, MpsMas, JIyd,
JIOMaHasi, yrojl, MHOTOYT'OJIbHUK, TPEYIOJIbHUK U YETBIPEXYTOJIbHUK, IPIMOYTOJIBHUK U KBaJpar,
OKPYXKHOCTh M KpYT, NMPSMOYTOJbHBIM Napauienenunen, KyO, map. M3o0paxarh n3ydaemble

(GUrypBl OT PYKH M ¢ IOMOIIBIO JIMHEHKH U IIUPKYJIS.

B noBceTHEBHOW KU3HU U NIPU U3YYEHUU APYTHUX IIPEAMETOB BBIITYCKHUK CMOXKET:
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. pelarh MpakTUYECKHE 3aJjaui C IPUMEHEHHEM IIPOCTEHIINX CBOMCTB (uryp.
W3mepeHus v BBIYMCICHUS
BrinyckHuUK HayduTes:

® BBITIOJIHATh U3MCPEHUC IJINH, paCCTOHHHﬁ, BCJIIMYUH YIJIOB C IIOMOLIBIO MHCTPYMEHTOB

JIA I/ISMepeHI/Iﬁ JUIMH U YTJIOB.

duzuka
BbImyCKHUK Hay4YUTCS:

. coOnrofarh MpaBuiia OE30IaCHOCTH M OXpaHbl TpyAa IpH padore C Y4eOHbIM HU

71a060paTOPHBIM 000PYIOBAHHEM;

. NOHMMATh IPUHLIMIIBI JEHCTBUS MAIlUH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB, YCIOBUS

UX 0€30I1aCHOT0 UCIIOIL30BaHUS B ITIOBCEIHEBHOM KU3HU;

® HCIIOJIb30BaTh IIPU BBIIIOJIHCHHUH y‘le6HbIX 3a1a4 HAYYHO-TIOMMYJIIPHYIO JIUTECPATYpPy O

(UBHYECKUX SIBIICHUSX, CIIPABOYHBIC MATEPUAIIbl, PECYpChl HHTEPHETA.
HNudopmatuka
BrITTyCKHUK HAydUTCS:

M pa3invdaTb BUAbL I/IH(I)OpMaI_[I/II/I o crocobam eé BOCIIpHUATHUSA YCIIOBEKOM H 110 criocodam

e€ MNpEACTABJICHUA Ha MAaTCPUAJIBHBIX HOCUTCIIAX

® MNPpUBOAUTEL IMPUMCPHBI I/IH(I)OpMaI_[I/IOHHBIX IIponeccoB (HpOLIeCCOB, CBA3aHHBIX C

XPAaHCHUCM, npeo6pa30BaHHeM u nepez[aqeﬁ ,[[aHHBIX) B JKHBOH IpupoAc U TCXHUKE,

M KHaCCH(bHHHpOBaTB cpeacTBa HKT B cooTBETCTBUH C KPYTOM BBIIIOJIHACMBIX 3a1a4.

MaremaTnueckue OCHOBbI HH(OPMATUKH
BBIITYyCKHHK TIOJIYYUT BO3MOKHOCTB:

. MO3HAKOMHUTBLCS C MpPUMEpaMU MATEeMaTHYEeCKUX MoJeNlied M  HCHOJb30BaHUEM
KOMITHIOTEPOB MPHU WX aHAIHU3E; TTOHATH CXOJICTBA U PA3IUYMS MEXKITY MaTEeMAaTUIECKOU MOJICITBIO
00BbEKTa M €ro HaTypHOW MOJENbI0, MEXKIYy MaTEeMaTHYECKOHW MOJENbI0 OOBEKTa/SIBIEHUS W

CJIOBCCHBIM OITMCAHUCM.
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Hcnonp30BaHne IPOrpaMMHBIX CUCTEM U CEPBHCOB
BrinmyckHuK Haydures:
. KJaccu(uuupoBath (aiiibl [0 TUILY U HHBIM IIapaMeTpam;

. BBINOJIHATH OCHOBHBIE omepanuu ¢ daitnamu (co3gaBaTh, COXpaHATh, PEIAKTUPOBATH,

yIaJsTh, ApXUBUPOBATh, «PACIIaKOBLIBAThY apXUBHbIE (ailiibl).

BoinyckHUK oBi1afieeT (KaKk pe3ynbTaT IPUMEHEHUS IPOrPaMMHBIX CUCTEM U UHTEPHET-CEPBUCOB

B JIAaHHOM KypCe€ U BO BCEM 00pa30BaTEeIbHOM IPOIIECCe):

: HaBbIKaMU pabOThI C KOMIIBIOTEPOM; 3HAHUSIMH, YMEHHUSMHU U HAaBBIKAMHU, JOCTATOUHBIMU
JUI pabOThI C PAa3IMYHBIMHU BUJAMHU TPOTPAMMHBIX CHCTEM M MHTEPHET-CEpBUCOB ((ailioBbIe
MEHEKEPHI, TEKCTOBBIE PEAAKTOPHI, SJCKTPOHHbBIC TaOIUIBI, Opay3epbl, TOUCKOBBIE CHCTEMBI,
CJIOBAapH, IEKTPOHHBIEC SHIUKIIONEINH); YMEHHUEM OIUCHIBATh pabOTy 3TUX CUCTEM U CEPBHCOB

C UCIIOJIb30BAaHUECM COOTBeTCTBYIOH_Ieﬁ TCPMHUHOJIOIHH;

. pa3nuyHbBIMU (popMaMH TIPEACTABICHHUS AAHHBIX (TaOJHIbI, AUMArpaMMbl, TpadUKd H T.
1.);
° IIO3BHAKOMUTCA C HpOI‘paMMHBIMI/I CpGZ[CTBaMI/I 1A pa6OTI)I C aYI[I/IOBI/ISyaJH)HI)IMI/I

JAHHBIMU ¥ COOTBETCTBYIOIMM IIOHATUHHBIM aIlllapaToM.
BbInycKHUK TOTy4UT BO3MOKHOCTD (B JJAaHHOM Kypce U MHOW yu4eOHOMN AesITeNbHOCTH):

® IMPAKTUKOBATHCA B HUCIOJIB30BAHUN OCHOBHBLIX BHUAOB IPHKIAAHOTO MTPOTpaMMHOIO

oOecrieyeHus (peAaKkToOpbl TEKCTOB, AIIEKTPOHHBIE TaOIUIIBI, Opay3epsl U Jp.);

M IMO3HAKOMUTHCA C MNPUMEPAMH HUCIIOJIB30BAHUA MATCMATUYCCKOIO MOJCIUPOBAHUA B

COBPEMEHHOM MHUPE;

® MMO3HAKOMHTECSA C ITOCTAHOBKOM BOIIpoca O TOM, HACKOJIBKO AOCTOBECpHA IOJYUCHHAd
I/IHq)OpMaI_II/ISI, IMNOAKPCIUICHA JIM OHa MOOKAa3aTCJIbCTBAMU IMOJJIIMHHOCTHU (an/IMep: HaJIM4nue
BHCKTpOHHOﬁ HO)IHI/ICI/I); MMO3HAKOMHUTHCA € BO3MOKHBIMU IMOAXOAAMU K OLICHKE NOCTOBCPHOCTU

uH(popMaluu (MpuMep: CpaBHEHUE TaHHBIX U3 Pa3HbIX HCTOUHUKOB);
. MIO3HAKOMUTHCS ¢ TpuMepamu ucnoiab3zoBanus KT B coBpeMeHHOM Mupe;

. MOJIYYUTh MPEACTABICHUS O POOOTU3UPOBAHHBIX YCTPONCTBAX M MX MCIIOIB30BAaHUM Ha

IMPONU3BOJACTBC U B HAYUYHBIX UCCIICAOBAHUAX.
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TexHonorus

Pesynbrarel, 3asBieHHble oOpa3oBaTenbHOl mporpammoii  «Texnomorus» 1o Ojgokam

COACPIKAHUA

(DOpMI/IpOBaHI/Ie TEXHOJIOTHYCCKOM KYJIbTYPbl H IIPOCKTHO-TCXHOJIOTHMYCCKOTO MbIIJICHHA

oOyyJaronmxcs

BrinmyckHuK Haydures:

. CJIeZIOBaTh TEXHOJIOTUMH, B TOM YHCIIE B MPOLIECCE U3TOTOBJIEHHUS CyOBEKTHMBHO HOBOTO
IPOAYKTA;
. OLICHUBATh YCJIOBUS INPUMEHUMOCTH TEXHOJOI'MM, B TOM 4YHCIE C MO3ULMHA

DKOJOTHYECKOM 3alIUIIEHHOCTH;

. MIPOTHO3UPOBATh MO HM3BECTHOM TEXHOJIOTMU BBIXOJBI (XapaKTEPUCTUKU TMPOAYKTA) B
3aBHCHUMOCTH OT H3MEHEHHS BXOJOB/IIapaMEeTPOB/PECYPCOB, MPOBEPSITh MPOTHO3BI OIMBITHO-
OKCIIEPUMEHTAIBHBIM IIyTEM, B TOM YHCIE CAMOCTOSTENBHO IUIAHUPYS TakKoro poJaa

AKCIIEPUMEHTHI;

® B 3aBUCUMOCTH OT CUTyallUH OUTHUMH3UPOBATH 0a30BbIE TEXHOIOTIHU (SanaTHOCTL —
Ka‘IeCTBO), IIPpOBOAWUTL aHAJIN3 aJIbTCPHATHBHBIX PECYypCOB, COCAHUHATH B CI[I/IHHﬁ IJ1aH
HECKOJIBKO TEXHOJIOTMH 0e3 uXx BUJAOU3MCHCHHA [JIA IMOJYYCHUSA  CIIOKHOCOCTAaBHOI'O

MaTepuaIbHOrO UM UH(POPMALIMOHHOTO MPOIYKTa;
. IIPOBOJIUTH OLEHKY M MCIIBITAHKUE MOJYYEHHOTO IIPOJIYKTA;

M MMpOBOAUTD aHaJlIn3 HOTpe6HOCTeI71 B TEX HIHA HWHBIX  MAaTCpHUAJIbHBIX  HJIU

UH(POPMALIMOHHBIX MPOIYKTaX;

. OIUCHIBATh TEXHOJIOTHYECKOE PEIICHUE C TMOMOIINBI0 TEKCTa, PUCYHKOB, Tpad)uuecKoro
U300pakeHus;
. AHAJM3UPOBATh BO3MOYKHBIC TEXHOJIIOTHUYSCKHE PELICHUS, ONPEACISITh X JTOCTOMHCTBA U

HEOOCTAaTKH B KOHTCKCTEC BaI[aHHOI\/JI CUTyalluu,

. MPOBOAMTh M aHAJIM3UPOBATh Pa3pabOTKy W/WIM PeaTu3aldio MPUKIAJAHBIX MPOEKTOB,
IIPEITOJIararoIINX
. OTIpe/ieIeHue XapaKTepPUCTHUK M pa3padOTKy MaTepUalbHOTO MPOAYKTa, BKIIOYAs €ro

MOJICIUpOBaHNE B WH(OOPMAIMOHHOW cpefe (KOHCTPYKTOpPE), BCTpaWBaHUE CO3JaHHOTO

WH()OPMAITMOHHOTO MPOYKTA B 3aJaHHYIO 000JI0UKY,
14



. U3rOTOBJICHHE WH(GOPMAIMOHHOTO MPOAYKTa MO 3aJaHHOMY ajrOpUTMy B 3aJlaHHOM

000JI04KE;

® MMpOBOANTL W AHAJIU3UPOBATH pa3pa60TI<y W/Unu pcaiun3anuio TEXHOJOTHYCCKUX

IMPOCKTOB, NPCAIIOJIararommx:

— ONTUMM3AIMIO  33JaHHOTO  crocoba  (TEXHOJOTMM) TMOJIyueHUs  TpeOyromerocs

MaTepuaIbHOro MPOAYKTa (IIOCTIE €ro MPUMEHEHHSI B COOCTBEHHOM MPAKTUKE),

- pa3paboTKy (KOMOMHMpPOBaHHE, M3MEHEHUE IapaMeTpoB M TpeOOBaHUIl K pecypcam)

TEXHOJIOTHUU ITOJIYYCHHSA MATCPHAIBHOI'O U I/IH(bOpMaI_II/IOHHOl"O IpoAyKTa C 3aJaHHBIMHU

CBOMCTBaMH;
. OPOBOAWTh W aAHAIM3UPOBATh  pa3pabOTKy W/WIM  pealnu3aluio  IPOEKTOB,
MpEeANOJIararnmx:

— IUIaHUpOBaHue (pa3paboTKy) MaTepHabHOTO IPOJAYKTa B COOTBETCTBUU C 3ajadyei

CcOOCTBEHHOI ACATCIIBHOCTH (BKJ'IIO‘I&H MOJCINPOBAHUC U pa3pa60TKy )IOKYMCHTB.I_II/II/I),

— IUIaHUpoBaHue (pa3paboTKy) MaTepuaibHOro IPOJIYKTa Ha OCHOBE CAMOCTOSITEIBHO

IIPOBEAEHHBIX HCCIIEI0BAaHUN OTPEOUTENBCKUX HHTEPECOB.

BBIHYCKHI/IK MMOJIYYHUT BO3MOXKXHOCTb HAYYUTHCA:

. BBIABIIATE U (opMynupoBaTh mpoOsieMy, TpeOyIOIIyl0 TEXHOJIOTHYECKOTO
peLIcHus;
. MoOIU(pUIIUPOBATH MMEIOIIHECS MIPOYKTHI B COOTBETCTBUU c

CHTyaHHCﬁ/ 3aKa30M/ HOTpe6HOCTLIO/ 3aJad4ell  JesaTelIbHOCTU u B COOTBCTCTBUH C ux

XapaKTCPUCTHUKAMU pa3pa6aTL1BaTL TEXHOJIOTHIO Ha OCHOBE 0a30BOI TCXHOJIOTHUH,

® TEXHOJIOTU3UPOBATH CBOI OIIBIT, MPEACTABJIATE HAa OCHOBC PCTPOCICKTHUBHOIO
aHalIu3a U YHI/I(I)I/IKaI_[I/II/I ACATCIIbBHOCTH OIMMCAHUC B BHUAC HMHCTPYKIHUU WU TEXHOJIOTHYECKON

KapThl.

1.2.5. IIpeameTHBIE pE3yabTaTHI
IIpozpammmnbie mpebosanus Kk 3HAHUAM (pe3yTbmansl Meopemuieckoli NO020MosKU):

. npaBuiia 0e30MmacHOi paboThl C 3JIEKTPOHHO-BBIYMCIUTENBHBIMU MAalllMHAMU H

CpelCcTBaMU /Jisi cOOpa MPOCTPAHCTBEHHBIX JaHHBIX;
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® OCHOBHBIC BU/IbI ITPOCTPAHCTBCHHBIX JAHHBIX,

® COCTaBHBIC YaCTH COBPEMCHHBIX FCOHH(bOpMaL[I/IOHHBIX CCPBUCOB;

. npoecCHOHATbHOE pOrpaMMHOE obecrieyeHue TSt

MMPOCTPAHCTBCHHBIX JAHHBIX;

. OCHOBBI ¥ IIPHHIIUIIBI 23POCHEMKH;

. OCHOBBI W TPHUHIMIIEI PAaOOTHl TJIOOATBHBIX HAaBUTAIMOHHBIX
cucreM (F'HCC);

. NPEICTaBICHHEe W BH3yalHW3alusi  MPOCTPAHCTBEHHBIX

Hel'IpO(l)CCCI/IOHaJII)HI)IX HOHB3OB3T€JICI>'I;

. npuHiunel 3D-MoaenupoBanus;
. YCTPOMCTBO COBPEMEHHBIX KapTOrpapuuecKux CEepBUCOB;
. NpEACTABICHHE W BU3yaIM3alldsd  MPOCTPAHCTBEHHBIX

HEenpo(ecCHOHANBHBIX M0JIb30BaTEIIEH;
. nemuppupoBaHrue KOCMUYECKUX N300pakeHUil;

. OCHOBBI KapTorpaduu.

o0paboTku

CIIYTHUKOBBIX

JaHHBIX

JaHHBIX

JJIA

JUIA

Ilpocpammusie mpebosanus K YMEHUAM U HABLIKAM (pe3yibmamsl NpaAKMU4ecKol

NnO020MOBKU):

® CaMOCTOATCIIbBHO pCIIaTh IMOCTABJICHHYIO 3aJa4y, aHAJIMNU3UpPYyA U noz[61/1pa51

MaTcepHuaJibl U CPEACTBA IJIA eé pCUICHUS;

. CO3/1aBaTh M PAacCUMTHIBATh MOJETHBIA IJIAaH A OECIUIOTHOIO JIETaTEIbHOTO
arnmapara;
. oOpabarbiBaTh  adpOChEMKY M  MOJy4aTb TOYHbIE OpPTO(OTOMSIAHBl U

ABTOMATU3UPOBAHHBIC TpéXMCpHLIe MOACIN MCCTHOCTH,

. MoaenupoBaTh 3D-00BEKTHI;
. 3aIUIIaTh COOCTBEHHBIE MPOEKTHI;
. BBITMOJIHATH OLU(POBKY;
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® BBITIOJIHATD IIPOCTPAHCTB CHHBIN aHaJIn3;

. CO3/1aBaTh KapThl;

. CO3/1aBaTh NMPOCTeHIINe reorpapuuecKue KapThl Pa3INYHOTO COACPIKAHMS;

. MOJIEJINPOBaTh reorpapuueckue 0ObEKThl U SBJICHUS;

. NPUBOAUTH MPUMEPHI MPAKTHYECKOTO MCIIOJIb30BaHMS Teorpagpuueckix 3HaHUN B

Ppa3INIHbIX obnacTax JACATCIIBHOCTH.

1.3. Cucrema OLCHKU HOOCTHIKCHHUA IUIAHHUPYCMbIX PCE3YJIbTATOB OCBOCHUA OCHOBHOMH

00pasoBaTenbHON MPOrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHuUs
Bubl KOHTpOJIA:
- IPOMEXKYTOYHBINA KOHTPOJIb, TPOBOAUMBIN BO BPEMSI 3aHITHU;
- UTOTOBBINM KOHTPOJIb, TPOBOAUMBIN TOCTIE 3aBEPIICHUS BCEil yueOHOM MporpaMMel.
®DopMBI TPOBEPKH PE3YIHTATOB:
- HaOmroieHre 3a 00yJaroIMMUCs B TIpoliecce paboThI;
- UTPHI;
- MHIUBUAYAITbHBIC M KOJUICKTHBHBIC TBOPUYECKUE PAOOTHI;
- Oecenbl ¢ 00YJAIOIIUMUCS U UX POTUTEIISIMHU.
®DopMBI TO/IBEICHUS UTOTOB:
- BBITIOJTHEHUE MPAKTUYECKUX paboT;
- TECTHI;
- QaHKETEI;
- 3aIUTa TPOCKTA.

Hrorosas aTTecTanusa 06yqafonmxca MMPOBOAUTCA IIO0O PpeE3ybTaTaM INOATOTOBKHM H 3allHUTHI

IPOEKTA.
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ﬂJ’IH OLCHUBAHUA JOCATCIbHOCTH 06yqa101u1/1xc;1 HCIIOJIB3YKOTCA HHCTPYMCHTEI

B3aMMOOIICHKMH.

caMo-

n

2.2. IlpumepHbIe pOrpaMMbl yueOHBIX mpeaMeToB, KypcoB (YTII, rae kak mpumep mpornucaHo

«Keiic 1 — 10 ygacoB», mociie KpaTKOe OIHUCAHUE, YTO 3TO 3a KEWC, OMHMCaHHWE I0YaCOBOE

BBIHOCUM YK€ B CaM Keiic).

[TpumepHOE yueOHO-TEMaTHUECKOE JIaHUPOBAHUE:!

No
/o

Paznen nporpaMmel yueGHOTo Kypca

KomanuectBo
4acoB

3nakomcTBO. TexHuka Oe3omacHocTu. BBomnoe 3austue («MeHsis
MHP»).

Beenenne B reouHdopmanuonHele  TexHosoruu. Keiic  1:
«CoBpemenHnsblie KapThl, WK Kak onucares 3eminio?».

Kelic 3HakoMUT 00yyarouuxcs ¢ pa3HOBUIHOCTSAMU JaHHBbIX. Peras
3ajady Keiica, 00yJaromuecs IpoXoIIT CIEAYIOIINEe TEMAaTUKU: KapThl
U OCHOBBI HX (OPMHUpPOBaAHMS; H3YYEHHUE YCIOBHBIX 3HAaKOB H
INPUHLIMIIOB UX OTOOpaXeHHsS Ha KapTe; CHUCTEMbl KOOpAMHAT W
IPOEKIMA KapT, MX OCHOBHBIE XapaKTEPUCTUKU U BO3MOKHOCTH
OpUMEHeHHs; MacmTad W Jp. BCHOMOTraTelbHblE HHCTPYMEHTBI
(bopMHpOBaHUS KapThl.

Keiic 2: «I'nmobGanpHoe mo3uimoHupoBanue “Haiinu cebst Ha 3eMHOM
mape”».

Hecmotpss Ha TO, YTO HaBHTATOPHI U CHOPTUBHBIC TPEKEPHI CTAIH
HEOTHEMJIEMOM YaCThI0 HAIIEH >KU3HHU, MAJIO KTO 3HAET MPUHIMI HX
pabotsl. Ilpoiins keiic, oOyuaronuecs: y3Hatot mipo ['NIOHACC/GPS
— TpPUHOUOBL  pabOThl, HCTOPUIO, COBPEMEHHBIE CHCTEMBI,
npuMmeHeHue. l[IlpumeneHue morrepoB. Busyanm3zanusi TEKCTOBBIX
naHHBIX Ha KapTe. Co3/1aHne KapThl MHTEHCUBHOCTH.
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4 doTtorpaduu U TaHOPaAMEI. 9
Paszpgen, nDOCBAMEHHBIM  MCTOPUM W NPUHLOMIAM  CO3/aHUS
dororpaduu. OOyyaromuecss MO3HAKOMATCS C TEXHUKOW CO3JIaHUs
dororpaduu, TMO3HAKOMATCA C  BO3MOXHOCTSMH  TPUMEHEHUS
dororpaduu Kak cpecTBa CO3AaHUS YET0-JIN00.

5 OcHoBbI adpodoTochéMkH. [IpuMeHneHrne 6eCIIOTHRIX aBUAITMOHHBIX | 29
cucteM B adpodorochémke. Keiic 3.1: «J/lns dero Ha camom jene
HYXXEH OCCIMIOTHBIH JIETaTeIbHBIN anmapar?y.

OOBEMHBII KEHC, KOTOPBIH MO3BOJIUT 00YYAOIIUMCS OCBOUTD MOJHYIO
TEXHOJOTMYECKYI0  LENOYKY, MHCIOJIb3YEMYIO  KOMMEPYECKHMHU
KOMITAaHHSIMHU. Y CTPOUCTBO M MpUHIHIBI PyHKImoHUpoBanus BITJIA,
OCHOBBI (DOTO- U BUACOCHEMKHU U MPUHIUIIOB Iepenadr uHpopMauu
¢ BIUJIA, o6paboTtka manHbIx ¢ BITJIA.

6 Keiic 3.2: «I3MeHeHue cpeibl BOKPYT HIKOJIBD. 10
[Iponomxenne keiica 3.1. OOyuwatomuecs, uMes B CBOEM
paclopsDKEHUM  AJIEKTPOHHYI0 3D-Momens IIKOIbL, MPOAOHKAIOT
BHOCUTb M3MEHEHMsI B MPOAYKT C IEJIbI0 OJIarOyCTpOWCTBa paiioHa.
OOyuaromumecs: TPOJIOJDKAIOT COBEPIIEHCTBOBATh CBOM HaBbIK 3D-
MOJICIIMPOBAHUS, 3aBEPIIIAs TPOCKT.

7 [TonroroBka 3amuThl IPOEKTA. 5)
8 3anuTa mpoeKTOB. 2
9 3axmountenbHoe 3aHaTue. [logBeeHne uToroB paboThI. 2

2.2.1. O01mne moI0KEHUS

[Iporpamma  «['eouHpOpPMAIIMOHHBIE  TEXHOJOTHUM, ABJISISICH HEO0OXOAUMBIM
KOMIIOHEHTOM 0011ero o0pa3oBaHUs BceX OOydalOIIUXCs, MPEJOCTaBISET UM BO3MOKHOCTh
MPUMEHSTh Ha MPaKTUKE 3HaHUsI OCHOB HaykK. [Iporpamma sBrisiercs: (pakTHUECKHU eTUHCTBEHHBIM
IIKOJIPHBIM  YYEOHBIM KypCOM, OTPAXAIOIMUM B CBOEM COJACpPKAHWUW OOIIHME TPUHIIUATIBI
npeoOpa3yroneid IesTeTbHOCTH YelOBEKa M BCE aCHEKThl MaTepHaIbHOW KyIbTyphl. Kypc
HaIpaBIlieH Ha OBJaJIeHUE 00YJAIOIIUMUCS HaBbIKAMH KOHKPETHON MpeaMeTHO-TpeoOpa3yoei
JEeSTEIbHOCTH, CO3JaHHE HOBBIX IIEHHOCTEH, YTO, HECOMHEHHO, COOTBETCTBYET MOTPEOHOCTIM

pa3Butus obmectsa. B pamkax «TexHOIOrHM» MPOUCXOIUT 3HAKOMCTBO ¢ MUPOM Tpodeccuit u
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OpHUEHTaIMs 00yJaronuxcsi Ha padoTy B pa3auYHBIX cdepax OOMIECTBEHHOIO MPOU3BOJICTBA.
Tem caMbIM o0OecreuyuBaeTCsl MPEEMCTBEHHOCTh Tepexoja oOydarommxcs OT OOImero K

npodecCHOHATLHOMY 00Pa30BaHHIO M TPYAOBOM JACSITEILHOCTH.

[Tporpamma mpenmera «TexHonorus» obecrneunBaeT (HOPMUPOBAHHE Y OOYHAIOLIUXCS
TEXHOJIOTUYECKOT0 MbIIUIeHUsA. CXeMa TeXHOJIOTHYECKOTO MBIIUIEHHS (TOTpeOHOCTh — IIeNb —
Crocod — pe3ynbTar) Mo3BoisieT Hanbosiee OPraHuYHO pelIaTh 3a7auyd YCTAaHOBIICHUS CBSI3Ei
MeXy 00pa30BaTeIbHbIM U KU3HEHHBIM MPOCTPAHCTBOM, 00pa3oBaTeNbHBIMHU pE3yJIbTaTaMu,
NOJYYCHHBIMUA TIPH H3YyYCHHM Pa3IMYHBIX MPEJAMETHBIX 00]acTeil, a Takke COOCTBEHHBIMHU
00pa30BaTeNbHBIMU  pEe3ylbTaTaMU (3HAHUAMH, YMEHMSIMHM, YHUBEPCAJIBHBIMH YyYEOHBIMHU
NEUCTBUSIMH W T. J.) U JKU3HEHHBIMH 3amauamu. Kpome Toro, cxema TEXHOJIOTHYECKOIO
MBIIUICHHUS] TO3BOJISIET BBOJAUTH B 0OOpa3oBaTeNbHBIA MPOLECC CHUTYAlUH, [AAIOIIHE OIBIT
NPUHATHS NIParMaTHYHBIX PEIICHUH Ha OCHOBE COOCTBEHHBIX OOpa30BATENBHBIX PE3yJIbTaTOB,
HauMHasg OT peleHUs OBITOBBIX BOIPOCOB M 3aKAHUYMBAs PELIEHUEM O HaIPaBJICHUAX
IPOIOIDKEHHUS 00pa30BaHMsl, TOCTPOCHUEM KapbepHBIX M )KM3HEHHBIX IJIAHOB. Takum oOpazom,
nporpamma  «l'eonHpopMaTHKa» TMO3BOJSET CGHOPMUPOBATH Yy OOYYAIOIIMXCSA PECYpC
MPAKTUYECKUX YMEHHH M OMbITa, HEOOXOAMMBIX A pa3yMHOW OpraHu3aluud COOCTBEHHOM
KHU3HHU;, CO3MaéT YCJOBUSA ISl PAa3BUTHA HMHUIMATHBHOCTH, H300pETATEIBHOCTH, THOKOCTH

MBIIIJIICHUA.

Y4eOHO-BOCITUTATENBHBIM TPOIIECC HampaBleH Ha (OPMHpPOBAHWE W  PA3BUTHE
Pa3IUYHBIX CTOPOH 00YYAOIIMXCS, CBA3AHHBIX C peanu3alieil Kak uX COOCTBEHHbIX UHTEPECOB,
TaK U MHTEPECOB OKpyXkaromero mupa. [Ipu 3ToM rmOKOCTh MpOrpamMMbl MO3BOJISET BOBIEYb
00yYaroImuxcsi ¢ pa3IMYHbBIMU CIIOCOOHOCTSMHU. bonbiioit 00bEM MPOEKTHBIX PabOT MO3BOJISET
Yy4eCThb MHTEPECHI U OCOOEHHOCTH JMYHOCTH KaXKAO0ro OOydaromierocs. 3aHATHs OCHOBaHbI Ha
JMYHOCTHO-OPUEHTUPOBAHHBIX TEXHOJIOTHSIX OOY4YEHMs, a TaKXKe CHUCTEMHO-IEATEIbHOCTHOM

MeTOo/ie 00yUeHUS.

JaHHas mporpamMma mpeAnoyiaraeT BAPUATHUBHBIA MOAXOJ, TaK KaK B 3aBUCHUMOCTH OT
00ydJaroerocs mo3BoJII€T YBETUYUTh UM YMEHBIIUTh 00BEM TOM WIIM MHON TEMBI, B TOM YHUCIIE

" CJIOKHOCTD, a TAKKEC IMOPAAOK MMPOBCACHUA 3aHSATHH.

JonyckaeTcst BbIOOpoUYHasi MpopaboTKa KEeHCOB MM MX 4YacTed, a Tak K€ JIOTOJHEHHE

TeMaMu 0a30BO 00pa30BaTEIHHONM MPOTPAMMEI TI0 TIPEAMETY TEXHOJIOTHSI.
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2.2.2. OcHOBHOE cojiepKaHHu€e YIeOHBIX MPEIMETOB HAa YPOBHE OCHOBHOT'O OOIIIET0 00pa3oBaHMs

Ha mnpotskeHnn Kypca mporpaMMmbl OOydaromuecs IO3HAKOMSTCS C pa3IMuyHbIMHU
reonHGOPMaIIMOHHBIMU CHCTEMaMH, Y3HAIOT, B KaKUX 00J1acTsIX MPUMEHSIETCS TeonH(popMaTrKa,
KakHhe 3aJa4d MOXET pellaTh, & TAaKKE€ CMOTI'YT CaMHU IPUMEHSTh €€ B CBOEH ITOBCEIHEBHOMU
xu3Hu. OOydarommecs 0a30BO yCBOSAT MPHUHIMI IMO3ULMOHMpOBaHUS ¢ nomornpio ['HCC.
VY3HaIOT, KaKk MOYKHO OPraHM30BaTh COOp CIYTHUKOBBIX JIaHHBIX, KAK OHH IPEICTABISIOTCS B
TEKCTOBOM BHJIE U KaK X MOKHO BU3YaIM3UPOBaTh. B paMkax mporpamMmsbl BBIOEPYT MPOEKTHOE
HapaBlIEHUE, HAYYaTCs CTaBUTh 3aJa4d, UCCIICOBATh MPOOJIEMATHUKY, TUIAHUPOBATH BEIICHUE

IIPOEKTA U TPAMOTHO PacIpeNeisATh POJIM BHYTPU KOMaH/BI.

OOyuarommecsi CMOTYT TIO3HAKOMHTBCS C HCTOPUEH TPUMEHEHHUs OECIHIOTHBIX
JIETATENIBHBIX aIIMapaToB. ¥Y3HAIOT O COBPEMEHHBIX OCCIUIOTHUKAX, CMOTYT PEIIUTh Pa3IN4HbIC
3a/1a4d C UX TIOMOIIBIO. Y3HAIOT TaKKe M 00 OCHOBHOM YCTPOWCTBE COBPEMEHHBIX OCCIHIIOTHBIX
cucteMm. OOyuarolyecs: y3HaIT, Kak co3/laéTcsi MonETHOe 3ajaHue i OecnuioTHUKOB. Kak
MPOU3BOJIUTCS 3allycK M JanbHeimas chéMka ¢ nomoipio BAC. A Takke moiyyaT Takue

pe3yabTaThl ChEMKH, KaK OpTO(OTOIUIaH M TPEXMEPHBIE MOICIIH.

OOyuaromuecs  yriy0arcss B TEXHOJOTMIO  OOpaOOTKM — I€OJaHHBIX  IYTEM
ABTOMAaTU3UPOBAHHOTO MOJICTMPOBAaHUSI OOBEKTOB MeCTHOCTH. (CaMOCTOATENFHO CMOTYT

BBITIOJIHUTHh ChbEMKY MECTHOCTH 110 NoJIETHOMY 3aaanuto. Coznanyt 3D-monenu.

OOyuaromiyecs 03HAKOMSATCS C pa3IMYHBIMU YCTPOMCTBAMU MPOTOTUIIHPOBAHUS. ¥Y3HAIOT
o0mue NpUHIUMBI PabOThl YCTPOMCTB, cepbl UX NPUMEHEHUS U TNPOIYKTHI JEATEIbHOCTU
JaHHBIX ycTporcTB. OOydaromuecs HaydaTcsi TOTOBUTh 3D-Mozaenu aJis medyatu ¢ MOMOIIBIO
JKCIOpTa JaHHBIX. J(OMOJHAT MOJEIM MO JaHHBIM a’pOPOTOCHEMKH C IMOMOIIBI0 PYYHOTO

MOZACIINPOBAHUA. HpI/IMCHHT YCTPOﬁCTBa AJI TIPOTOTUIIMPOBAHUA IJIA II€YATH 3a/IlaHUA.

OOyuaromuecst u3y4aT OCHOBBI B TOATOTOBKE npe3eHTauu. Coznanyt e€. [loarorossrcs

K OpCACTaBJICHUIO PCATTM30BAHHOTO ITPOTOTHUIIA. HpeHCTaBﬂT €T0, 3amuinas mpocCKT.

3.1. IlpumepHBIii yueOHBIH MJIaH OCHOBHOTO 00111er0 00pa3oBaHus

3.1.1. TlpumepHbIii KaneHaapHbIi yueOHbIH rpaduk Ha 2022/2023 yueOHbIi roj
Ilepuoa 00yyeHus1 — CEHTAOpPH-Maid.

KosimuecTBo yueOHbIX Heesib — 34.

Kouun4yecTBOo yacoB — 68.
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PesxuM npoBeieHus 3aHATHI: 2 pa3a B HENEIIO.

[IpazgHuuyHBIE W BBIXOAHBIC JHH (110

paboucii Hezene):

IMPONU3BOACTBEHHOMY KaJICHIAAPIO IIPpU HHTH,HHCBHOﬁ

Mecsn

dopma
3aHATHUS

Kon-
BO
YacoB

Tema 3agaTus

dopma KOHTPOJIS

CeHTs0pb

JU/TIP

3HaKOMCTBO. Texuuka
0€30I1aCHOCTH. BBoanoe
3ansaTue (Mensst Mmup+).

becena

CenTs6pn

JUTIP

HeoOxonumocts  KapTel B
coBpemeHHOM Mupe. Cdepsr
MPUMEHEHHSI, TePCIEKTHBHI
UCTIOJIb30BAHUS KapT.

becena

CenTs6pn

JUTIP

BekropHble  naHHbIE  Ha
KapTax. 3HAaKOMCTBO C BeO-
I'MC. Ilger kak atpuOyT
KapTBhl. 3HAaKOMCTBO C
KapTorpapuuecKuMu OHJIaiH-
CEpBHCAMH.

becena

CenTs0pn

JUTIP

Cser u 1Bet. Ponp 1Bera Ha
kapte. Kak 3acTaBuUTh 1BET
paboTaTh Ha ceOs?

becena

OxkTs0pb

JU/TIP

Cozmanne W MyOJNMKaIUA
COOCTBEHHOW KapThl.

JemoHcTpanus
peuieHus kenca

OxTs6pB

JUTIP

Cucremsnl rJ100aIbHOTO
MMO3UITUOHUPOBAHMA.

becena
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7 OKT0pb JI/TIP [Ipumenenne cnyTHUKOB yist | JleMoHCTpamms
MO3UIIMOHUPOBAHUSI. pelieHus Keiica
8 OKTS0pb JI/TTP Hcropus ¢dotorpaduu. | becena
dortorpaduss  kak  crnocod
W3Y4YCHUS OKPY’KaI0ILIEero
MHUpa.
9 Hos6pb JI/TTP XapakTepruCTUKU becena
¢dotoanmnaparoB. [lonydenue
KayecTBEHHOTO (POTOCHUMKA.
10 | Hosi6pn JI/TTP Coznnanue chepuueckux | becena
MaHOpaM. OcHoBHbIE
MTOHATHS. Heo6xonumoe
obopyoBaHue. Texnuka
ChEMKH ceprueckux
[IaHOpaM pa3InyHON
anmnapaTrypou.
11 | Hosi6pw JI/TIP Coznanne chepuueckux | TectupoBanue
ITaHOpaM. CuiuBka
MOJy4eHHbIX  (oTorpaduii.
Koppexkmus u peTyIIb
MaHopaMm.
12 | dexabpb JI/TIP dotorpamMmeTpusi U ee | becena
BIMSIHUE Ha COBPEMEHHBIN
MUD.
13 | Jexabpn JUTIP Cuenapuun creMku 00bekTOB | becena
TUTST MOCJIETYIOIIETO
MTOCTPOCHHS 170 B

TPEXMEPHOM BUJIE.
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14

JHexabpb

JU/TIP

[TpunImn MOCTPOEHUSA
TPEXMEPHOTO  HU300pakeHUs
Ha KommbloTepe. Pabora B
¢dororpammerpudeckom I10 -
Agisoft  Metashape  wm
AQHAJIOTUIHOM. O6paboTka
OTCHSITOTO MaTepuaa.

becena

15

Hexabpb

JU/TIP

becniunoTHuk B
reouH(opMaTuke.
YCTpolcTBO M NPUMEHEHUE
JpOHA.

becena

16

SIuBapp

JUTIP

Texunueckue 0COOEHHOCTH
BILJIA.

becena

17

SaBaph-
®deBpanb

JU/TIP

[Tunoruposanue BITJIA.

TectupoBanue

18

®eBpainb

JU/TIP

Hcnons3oBanue
OECIIMIIOTHUKA [UISI CBEMKH
MECTHOCTH.

JemoHcTpamus
peuieHus kenca

19

Maprt

JUTIP

Bosnuxkaromue po0IeMbI
npu cozganuu 3D-moxeneit.
CnocoObl  pegaKTUpOBaHUS
TPEXMEPHBIX MOJEIIEH.

becena

20

Maprt

JUTIP

TexHonoruu
MIPOTOTUIIUPOBAHUS.
VYerpoiicTBa A1 BOCCO3/1aHUS
TPEXMEPHBIX MOJICIICH.
Pa6ora ¢ 3D-npunTepom.

becena
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21 | Mapt JI/TIP Ousnueckne W xumuueckue | TectupoBaHue
CBOMCTBa IuiacTuka mit 3D-
IIPUHTEDA. ITewats
TPEXMEPHON MOJEIIN LIKOJIBI.
22 | Mapt JI/TTP Pabora B IIO gms pyunoro | becema
TPEXMEPHOTO
MmoenupoBanus — ScetchUP
WJIM aHAJIOTUYHOM.
23 | Aupenb JI/TTP DKCIOPTUPOBAHUE becena
TPEXMEPHBIX ¢aiinos.
[IpoektupoBanue
COOCTBEHHOM CLIEHBI.
24 | Aupenb JUTIP I[Tlewarre wmomenu Ha 3D-| Becena
MIpUHTEPE. Odopmnenue
TPEXMEPHOM  BELIECTBEHHOM
MOJICTIH.
25 | Maii 1P [ToaroroBka 3aIIUTHI
MPOEKTA.
26 | Maii 1P 3amuTa IpoeKTOoB. JlemoHcTpanus
pELIEHHS KEeMCOB
27 | Mait JUTTP 3aKTIOYUTENBHOE  3aHSTHE.

[TonBenenue MTOroB pabOTHI.
[Tnans! o qopaboTke.
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3.2. CucremMa yCJIOBHI peaan3aliui OCHOBHOHM 0011e00pa3oBaTebHON TPOrpaMMbI

3.2.1. Omnucanue KaApoOBHIX YCIOBHH pealu3aluyd OCHOBHOW 00pa3oBaTeIbHOM MPOrpamMMbl

OCHOBHOTO 00111eT0 00pa3oBaHus (ONMMCAaHNE KOMITIETEHIINH HACTABHHKA)

HacraBauk IMporpaMmbl « COI/IH(i)OpMaTI/IKa» pa60TaeT Ha CTBIKC CaMbIX aKTYyaJIbHBIX 3HAHUH 110
HaIlpaBJICHUIO T'COIMPOCTPAHCTBCHHBIX TCXHOHOFHﬁ, a TakKKXC ICHCPUPYCT HOBLIC IIOAXOAbI U
peliCHus, BOILUIOIIAA UX B PCAJIbHBIC IIPOCKTHI. HacraBHUK sBIsSETCS IrpaMOTHBIM CIICHHUATINCTOM
B 00nacTu FCOI/IH(I)OpMaI_II/IOHHBIX CHUCTEM, CIICIUT 3a HOBOCTSIMHU CBOCH oTpaciii, U3y4acT HOBBLIC
TCXHOJIOTHH. O6naz[aeT HaBBIKaMH HpOGKTHOfI ACATCIIBHOCTH, BHEAPAA eé IIPUHIUIIBI B ITPOLECC

00y4eHusl.

HactaBHuk B paBHOW cTemeHH 007IaaeT KaK CHCTEMHOCTBbIO MBIIUICHUS, TaK M JIyXOM
TBOpYECTBA; MOOWJICH, yMeeT padoTaTh B KOMAaHJE, KPUTHYCCKH MBICIIHTh, aHAJIM3UPOBATH U
00001aTh OIBIT, TEHEPUPOBATH HOBOE, YMEET CTaBUThH 3aaUd U PElIaTh UX, a TAK)Ke padoTaTh B
YCJIOBHSIX HEOMPENEIEHHOCTH UM B PaMKax MPOEKTHOM mapaaurmbl. [loMUMO 3TOTO, HaCTaBHUK

00J1a1aeT MeIaroruuecKon Xapu3Monu.
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4. Conep:kaHue Kypca
OcHoOBHBIE pa3jie/ibl IPOrPaMMbl Y4eOHOI0 Kypca
1) BaeneHue B OCHOBBI F€OMH(POPMALMOHHBIX CHCTEM M IIPOCTPAHCTBEHHBIX JTaAHHBIX.

O6yqa101unecx IMO3HAKOMATCA C pa3IMYHBIMH  COBPEMCHHBIMU FCOI/IH(l)OpMaI_II/IOHHI)IMI/I
CHCTCMaMU. y3HaIOT, B KaKHX 00JaCTIX IIPUMCEHACTCA FeOI/IH(l)OpMaTI/IKa, Kakue 3agadyu MOXKCET

pelaTh, a TakKe Kak 00yJaronyecs MOTyT CaMU IIPUMEHSTh €€ B CBOEH ITOBCEAHEBHOM )KU3HU.
2) ¥Ypok padorsi ¢ TJTIOHACC.

OOyyaromuecss 6a30BO YCBOST MPUHIUN Mo3uuoHupoBanus ¢ nomombo 'HCC. Y3HaroT, kak
MO>KHO OPraHM30BaTh COOpP CIIYTHHUKOBBIX JAaHHBIX, KAK OHU MPEJICTABIISIOTCS B TEKCTOBOM BU/IE

¥ KaK X MOXXHO BU3YaJM3HPOBATh.
3) BbIGop NPOEKTHOr0 HANMPAaBJIeHHs U pacnpeaeleHne poJieii.

Boibop mnpoextHoro HampasieHus. llocranoBka 3amaun. lccnepgoBanue mnpoOiieMaTHKU.

IInanupoBanue npoekra. Pacripenenenue poseu.
4) YecrpoiicTBO M NPpHMeEHeHHe 0eCIUIOTHHKOB.

OOyuaromuecs nosHakomsiTces: ¢ ucropueil npumenenuss bAC. Y3nator o coBpemennsix BAC,
KaKMe 3aJaud MOXKHO pelmarb C HX IOMOUIbIO. Y3HAIOT TaKXe OCHOBHOE YCTPOMCTBO

coBpeMeHHbIX BAC.
5) OcCHOBBI ChEMKH ¢ 0€CITHIIOTHHKOB.

OOyyaromuecs y3HarOT, Kak co3aaércs nonérnoe 3ananue g bAC. Kak npousBoautcs 3amyck
U janpHeimas cbémka ¢ nomompio BAC. A Takke Kakue pe3ysbTaThl MOXKHO MOJIYYUTh U Kak

3TO cAenaTh (MoIy4eHre OpToPOTOIUIaHa U TPEXMEPHOM MOIETIN).
6) VYriy6/éHHoe u3yueHHe TEXHOJIOTHII 00paboTKH reoJaHHbIX.
ABTOMaTH3MPOBAHHOE MOJAEIHUPOBaHNE 00BEKTOB MECTHOCTH ¢ ToMolsio Agisoft PhotoScan.
7) Coop reoqaHHbIX.
AspodoTochéMKa, BEIMOTHEHHE CHEMKH MECTHOCTH 10 TIOJETHOMY 33/IaHUIO.
8) Oo6pabGoTka M aHAJIN3 re0JaHHbIX.
Coznanne 3D-mopenei.

9) HM3yueHme ycTpoOiCTBA JJIsi IPOTOTHIMPOBAHMS.
27



O3HakOMJIEHHE C YCTPOMCTBAaMM IPOTOTHIIMPOBAHUS, IIPEIOCTABICHHBIMU O0yJarOmIMMCS.
OO6yuaromiuecs: y3HatOT 00IIMe TPUHIUITBI pabOTHl YCTPOWCTB, a TAKXKE KOTJ1a OHU NPUMEHSIOTCS

U YTO C UX MIOMOIIBI0 MOXHO MOJTYYUTh.
10) IoaroToBKa JaHHBIX JJIS1 YCTPOICTBA MPOTOTHIIMPOBAHUS.

[ToaroroBka 3D-Moenei, SKCOPT TaHHBIX, MOJATOTOBKA 3aJaHUI MO MeYaTH.
11) [IporoTHnHpOBaHHE.

[IpumeneHnue ycTpoicTB nmpoToTUnupoBanus (3D-nipuHTED).
12) IlocTpoeHne MPOCTPAHCTBEHHBIX CIIEH.

I[OHOJ'IHGHI/IG MO,Z[CJ'ICI\/'I 110 JaHHBIM aSPO(bOTOC’BéMKI/I C IIOMOIIBIO PYYHOI'O MOACIIMPOBAHUA U

IIOATOTOBKA K [1€4aTH HA yCTPOMCTBAX IIPOTOTUIIUPOBAHMUS.
13) IoaroToBKa NMpe3eHTanuii.

I/I3yquHe OCHOB B IIOATOTOBKC MPE3CHTAHNU. COBI[aHI/Ie MMpE3CHTAU. HOILFOTOBKa K

HPEICTABICHUIO PEaTn30BaHHOTO MPOTOTHIIA.
14) 3ammTa NpoeKToB.

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

JlaTta
Ne Bcero
n/n Pa3nennsl nporpaMMbl y4eOHOT0 Kypca 4acoB | A

1-2 1. | 3nakomcrBo. TexHuka 6e3onacHocTu. BBoaHoe 2

3ansaTue («MeHsiss MUpP») -24

2. | BBenenue B reouH()opMalHOHHbIE TEXHOJIOTHH.
Keiic 1: «CoBpemenHble KapThl, Wi Kak onucarb
3emumo?» - 164

3-4 2.1. | HeoOxomumocTh KapThl B coBpeMeHHOM Mupe. Chepsl 2
MPUMEHEHHSI, IEPCIIEKTHBHI UCIIOJIB30BAHMS KapT.

5-6 2.2. | BexTopHble JaHHBIE HA KapTaX. 3HaKOMCTBO ¢ Beb- 2
I'MC. LiBet kak aTpuOyT KapThl. 3HAKOMCTBO C
KapTorpaguuecKuMH OHJIAITH-CEPBUCAMH.

7-8 2.3 | Ceer u uBer. Poxb niBeta Ha kapte. Kak 3acTaBUTh LIBET 2
paboraTh Ha ceOs?

9-12 2.4 | Coznanue u myOiauKanus COOCTBEHHOU KapThl. 4

13-14 2.5 | Ilorpyxenue B sereny kerica. [Touck 2
BCIIOMOTaTeNbHBIX TaHHBIX

15-18 2.6 | Co3nmaHue 3KCKYpCHOHHBIX MAPIIPYTOB U MX 3alIUTa 4

3. | Keiic 2: «I'100a;1bH0e no3nuuoHupoBanue “Haiian
ce0st HAa 3eMHOM LIape™» - 64

19-20 3.1 | Cucremsl 17100a7THHOTO MO3UITUOHUPOBAHHSL. 2

21-22 3.2 | IlpuMeHeHHE CIIyTHUKOB JJIS TO3UIIMOHUPOBAHMSL. 2

23-24 3.3 | Bumapl cmyTHUKOB U NPUHLKI X pabOTHI 2

4. | ®dororpadum n nanopambl — 164
25-26 Uctopus dpororpadgun. @otorpadus kak crnocod 2
4.1. | u3ydeHus OKpyXkarollero Mupa.
27-28 Xapakrepuctuku ¢oroanmnaparos. [Tomyuenue 2
4. | ¥aueCTBEHHOro ¢dboTocHUMKA.

29-32 4.3 | Co3nanue chepuueckux nanopam. OCHOBHBIE TTOHATHSL. 4
Heo6xomumoe o6opynoBanue. TexHnka cbEMKH
cepuuecKux MaHopam pasJInyHoOl arnmnapaTypoi
(xamepbl cMapTHOHOB G€3 MTATUBOB, IIU(PPOBbIE
¢doTroanmnaparsl co MTATUBAMH U T. 1.).
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33-36

4.4

Cosznanue cepudeckux nanopam. CrimBka
noydeHHBIX (poTorpaduii. Koppekuus u peTyib
MaHOPaM.

37-38

4.5.

[IpakTuueckas paboTa ¢ maHopaMaMu

39-40

4.6.

3anuTa MoJy4YeHHBIX MAaHOPaM 3a KPYIJIbIM CTOJIOM
«Moe BuaeHuE»

OcHoBbl a3podorocbémku. [l pumenenne BAC
(0ecnWIOTHBIX ABUALIMOHHBIX CHCTEM) B
aspodorocrémie (Keiic 3.1: «/lus yero Ha camom
JeJie Hy>KeH 0eCIUJIOTHBIN JieTaTeJIbHbI|
annapar?») 124

41-42

5.1

dortorpammeTpusi U e€ BIUSIHUE HA COBPEMEHHBIN MHUP.

43-46

5.2

[TpUHIHKIT TOCTPOCHHUS TPEXMEPHOTO H300paKEeHHUsI Ha
kommbioTepe. Pabora B hotorpammerpuueckom 110 —
Agisoft PhotoScan winu ananoruaaom. O6padboTka
OTCHATOTO MaTepHaa.

47-48

5.3

BecnmnotHrk B reonH(pOpMaTHKE. Y CTPOMCTBO U
IIPUMEHEHHE JAPOHA.

49-52

OnbIT pabOTHI ¢ OECITUIIOTHBIMHU JICTATEIHHBIMU
anmaparamu. «[looca npensTcTBUi» sl JPOHOB.
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Keiicbl, Bxogawme
B Nporpammy

KpaTtkoe coaep:kaHue

Keic 1. CoBpemeHHble
KapTbl, nam Kak onucatb
3emnto?

Kelic 3HakoMUT 0byydatoLmMxca ¢ pa3sHOBUAHOCTAMM AaHHbIX. Pewas
3aja4y Keica, obyyaroLLmMeca NPoxXoaAT CAeayroLLME TEMATUKI: KapTbl U
OCHOBbI MX POPMUPOBAHMA; N3YYEHME YCIOBHbIX 3HAKOB U NMPUHLMMOB UX
OTOBpParKeHUs Ha KapTe; CUCTEMbI KOOPAMHAT U NMPOEKLLUNA KapT, UX
OCHOBHbIE XapaKTEPUCTUKN U BOSMOXKHOCTU NPUMEHEHMA; MacLUTab u ap.
BCMOMOraTe/ibHble MHCTPYMEHTbI GOPMMPOBAHUS KapTbl.

Kelic 2. TnobanbHoe
nosmunoHnpoBaHue «Hangm
cebs Ha 3eMHOM LIape».

HecmoTps Ha To, YTO HaBUraTOPbI U CNOPTUBHbIE TPEKEPbBI CTaNn
HEOTbEM/IEMO YaCTblO HALLIEN }KM3HM, MAIO KTO 3HAET NPUHLMN UX
paboTbl. Mpoiiana Keiic, obyyatowmecs ysHatot npo INMTOHACC/GPS —
NPUHUMNbI PaboTbl, UCTOPUIO, COBPEMEHHbIE CUCTEMBI, MPUMEHEHME.
MpuMMmeHeHWe norrepoB. Busyanmsauma TEKCTOBbIX A4aHHbIX Ha KapTe.
CosfaHue KapTbl UHTEHCUBHOCTY.

Ketic 3.1. AspodoTocbéMKa.
«[lna yero Ha camom pene
HY)KeH 6ecnmMNoTHbIN
NleTaTenbHbIM annapaT?».

Kelic 3.2. ameHeHUe cpeqpbl
BOKPYT LWKOJIbI.

O6bEMHDIN KeWc, KOTOPbIN NO3BOANT 06YHaOWMUMCA OCBOUTb MOHYHO
TEXHO/IOTMYECKYIO LLeNOYKY, UCMO/Ib3YEMYI0 KOMMEPUYECKUMMU
KOMMaHUAMMW. YCTPOICTBO U NpUHLMMbI GYHKUMOHUPOBaHUA BMNNA,
OcHoBbI GpOTO- N BUAEOCHEMKN U NPUHLMNOB Nepeaadm MHbopmaLumum ¢
BMNJ1A, 06paboTKa gaHHbIX ¢ BI/1A.

MpoaonxkeHue Kelica 3.1. Obyyatowmecs, Umes B CBOEM PaCnopAXKeHUN
3/IeKTPOHHY0 3D-moaeNb WKObI, MPOAOJIKAOT BHOCUTb USMEHEHUA B
NPOAYKT C Lenbto bnaroyctpolicTea paoHa. Obyyatowmeca NnpogonKatoT
COBEpLUEHCTBOBATb CBOM HaBblk 3D-moAenpoBaHNsA, 3aBepLIan NPOEKT.
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4.2.4.

MarepualibHO-TEXHUYECKUE

YCIOBHS

peanu3anyu  OCHOBHOM

porpaMMsl (110 CyTH, 00BEIMHEHHE BCEX PECYPCOB, MPOMHMCAHHBIX B Kelcax)

Cnucok 060pyn0BaHUs

Ne n/n

HaumeHoBaHue

KpaTtkune TexHU4ecKne xapakTepucTtmku

Ea.
ZEV]

Kon

oOpazoBatenbHON

KomnbloTepHbiit Knacc UKT

1.1.

M®Y (npuHTep, ckaHep, Konup)

MuHUManbHble: popmaTt Ad, nasepHbli,
u/6.

wT.

1.2.

HoyTbyK HacTaBHMKa C
npeaycTaHoB/EHHOW onepaLoHHON
cuctemomn, 0GUCHBIM NPOTrPaMMHbIM
obecneyeHnem

HoyTbyk:

npou3BOAMTENBHOCTL NpoLeccopa (no
Tecty PassMark — CPU BenchMark
http://www.cpubenchmark.net/): He
meHee 2000 eanHuy;

06bEM OnNepaTMBHOM NAamMATU: He MeHee 4
re;

06bém HakonuTtensa SSD/eMMC: He meHee
128T6;

MO ana npocMmoTpa U peaaKTUPOBaAHUA
TEKCTOBbIX AOKYMEHTOB, 3/IEKTPOHHbIX
Tabnuu 1 npeseHTauun

pacnpocTpaHéHHbIX dopmaTos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xIsx, .odp, .ppt,

.pptx).

wT.

1.3.

HoyTbyK ¢ npeaycTaHOBAEHHOM
onepauyoHHOM cUcTemoi, 0PUCHBIM
nporpammHbIM obecnevyeHnem

HoyTbyk:

He HuxKe Intel Pentium N (nau Intel
Celeron N), He HM»e 1600 MTu,
1920x1080, 4Gb RAM, 128Gb SSD;
NpPOU3BOAMTENbHOCTb NpoLLeccopa: He
meHee 2000 egnHn;

MO gna npocmoTpa U peaakTUpoBaHmA
TEKCTOBbIX JOKYMEHTOB, 3/1EKTPOHHbIX
Tabauu, M NpeseHTaLun
pacnpocTpaHéHHbIX dopmatos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xIsx, .odp, .ppt,

.pptx).

wT.

10

14.

MHTepaKTUBHbIN KOMMEKC

Konnyectso ogHOBPEMEHHbIX KACaHNI—
He meHee 20.

wT.

YpoK TexHonoruu

2.1

ApaunTtueHoe o6opyaoBaHue
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2.2. 3D-o60pyaosaHue (3D-npuHTEP) MuHUMaNbHbIE: wr.
T™MN npuHTepa: FDM;
matepuan: PLA;
pabounit cToN: C NOAOrPEBOM;
paboyas ob6nacTb (XYZ): ot 180x180x180
MM;

CKOPOCTb neyaTu: He meHee 150 mm/cek;
MWHUMabHas TONLWLMHA coA: He bosee
15 MKm;
¢dopmar dainos (ocHoBHbIe): STL, OBJ;
3aKpbITbIM KOPMYC: HasnuMe.
1

2.3. Mnactnk gna 3D-npuHTEpa TonwuHa NAacTMKoBom HUTK: 1,75 mm; wr.
matepuan: PLA;

BeC KaTyLlKu: He meHee 750 rp. 15

2.4. MO gna 3D-mozennposaHma O6nauHblit nHCTpymeHT CANP/ACYN,

OXBaTbIBAOLWMI BECb NpoLecc paboTbl C
n3genmamm — oT NPOEKTUPOBaHMA A0
N3roToB/IEHMA.
JononHutenbHoe obopyposaHue
Obuee pa3pelueHne He meHee 2160x1200
(1080x1200 ans Kaxkaoro rnasa), yron
0630pa He meHee 110; KOM
o Ha/sn4me KOHTPO/IeEPOB — 2 WT.;

2.5. LLnem BnupTyanbHOM peanbHOCTU nne 1
Ha/MymMe BHELWHUX 4aTYNKOB — 2 WT.; T
pa3bém A4N1A NOAKNYEHMA HAYLIHUKOB:

Hanun4me;
BCTPOEHHAA Kamepa: Hanuuume.
LTaTne ans KpensieHns 6a3oBbIx KomnneKkT us AByx WTaTMBOB. KOM 1

2.6. CTaHUMM CoBMECTMMOCTb CO W/IEMOM BUPTYaNbHON | nne
peanbHocTH, n.2.3.1. KT
Konunyectso Agep npoueccopa - He meHee
4
TaKTOBas YacToTa npoLeccopa - He MeHee

27 2500 My,

o BuaeoKaprta - He HuKe Nvidia GTX 1060, 6
6 BMOeonamsaTb
O6bem onepaTMBHOW NAMATHU - HE MeHee 8
HoyTbyk ¢ OC gns VR-wnema ro. wT. 1

33



2.8.

MHorononb3oBaTtebcKan cuctema
BMPTYasIbHO PeanbHOCTH C 6-
KOOPAMHATHbIM OTC/IEKMBAHMEM
NONOXKEeHUs NoNb3oBaTeNen

TpeboBaHUA K cucTeme BUPTYasibHOM
peanbHOCTU:

noaaepXKa MobUAbHbIX WAEeMOB
BMPTYa/IbHOM peanbHOCTM Noj,
ynpasneHnem OC Android;

noaaepKa ynpasastoLLmMx KOHTPONEPOB
C BO3MOKHOCTbIO 6-KOOPANHATHOTO
OTCNEeXMBAHMA NONOXKEHNA B
NPOCTPaHCTBE;

TEXHOI0TMA NOMHOM KOMNEHCALMM Nara
(anti-latency): n3obparkeHne OOMKHO
BbIBOAMTLCA AR TOYEK, B KOTOPbIX
OKayKyTCA NIEeBbIM M NpaBblii r1a3a
no/sib30BaTeNs Yepes Bpems, KoTopoe
OONIXKHO NPOWTU C MOMEHTA Hayana
onpeaeneHns MecTonoN0KeHUs rnas
Nno/sib30BaTeNA 4,0 MOMEHTA OKOHYaHMUSA
BblBOAA U306pakeHus.;

naowWanb OTC/EXKMBAHUA NONb30BaTeNEN
— He meHee 16 KB. M;

KO/IMYeCTBO NONb30BaTesiel — He meHee 3

yen.

TpeboBaHUSA K CUCTEME OTC/IEXKMBAHUSA
NoONOXKEHUA NoNb3oBaTeNel (TPEKUHra):
TUN CUCTEMbI OTC/IEXKMBAHUA: 6-
KOOpAMHaTHaA cMCTeMa OTC/IEXKMBAHUSA;
06Wwunin BEC O4HOIO YCTPOMCTBA TPEKMHTA
— He 6onee 20T;

TEXHO/IOMMA: ONTUKO-UHEPLNAJIbHBI
TPEKUHT, aKTUBHbIE MapKepbl,
paboTatowue B MHpaKpacHom
AnanasoHe;

yros 063opa oNTUYECKOM CUCTEMbI — He
meHee 230 rpaaycos;

BPEMSA OTK/IMKA CUCTEMbI TPEKUHIA — He
6onee 2 mc;

pa3smeLLeHne CEHCOPOB: Ha 06beKTe
OTC/NEXKNBAHMA,;

CEHCOopbI, UCNoNb3yeMble AN
OTCNEKMBAHUA LNEMOB BUPTYabHOM
peanbHOCTU N ANs OTCIEXKMBAHUA
OBVXKEHWUI pYK NoJsib30BaTe el AOKHbI
6bITb MAEHTUYHBIMU U
B3aMMO3aMeHAEMbIMU;

pasmelLeHne aKTMBHbIX MapKepoB.:
Hano/bHOE;

BCE KOMMOHEHTbI CUCTEMbI TPEKUHTA
OOMKHbI MOHTUPOBATbLCA Ha non, 6es
HeobxoAMMoCTH
NOTO/NI0YHOr0/HACTEHHOTO MOHTaMa;
HaNn4mMe CEHCOPOB B COCTABE €AMHOTO
YCTPOMCTBA TPEKUHTA: aKCeNepomeTp,
rMPOCKON, ONTUYECKUIA CEHCOP;

4acToTa OTC/NEKMBAHMA NONOKEHUNA
nonb3oBaTtens:

- akcenepomeTp: He meHee 2000
BbI6OPOK/C;

- rMpocKon: He meHee 2000 BbI6OPOK/c;

Kom
nn.
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- ONTUYECKUI CEHCOP: He meHee 60
BbIBOPOK/C;

NOrpeLHOCTb OTCEXKMBAHUA MONOXKEHNA
Nno/ab30BaTe/NA B MPOCTPAHCTBE Ha
naowaamn 6 m x 6 m — He 6onee 10 mm;
MWHUMaJIbHOE KOJIMYECTBO
nosib3oBaTesiel, NoanepKMBaemoe
CUCTEMOW TPEKUHIa, He meHee 3 yen.

TpeboBaHUA K NOKa3aTeNsiM XpaHeHus,
TPAHCMOPTUPOBKM MU HACTPOMKMU:

BPEMSA NOJIHOTO Pa3BEPTbIBAHUA U
HaCTPOMKM CUCTEMbI ANA NAOLLAAM
oTcnexXmaHus 16 kB. m —He 6onee 90
MWH;

HeobxoaMMOCTb KaiMbpoBKM B Npouecce
3KCnAyaTaumMm — OTCYTCTBYET;

Temnepatypa xpaHehus: -30°C .. + 50°C.

TpeboBaHuA K cnocobam ynpasaeHus
WHTEPAKTUBHbLIMW MOAENAMM:

NoALEep»KKa 6-KOOPANHATHOrO
OTC/IEXKMBAHMSA MOJIOKEHUA YNPABAAIOLLMNX
YCTPOWCTB B MPOCTPaHCTBE.

TpeboBaHMA K NPOrpammHOMY
obecneyeHuto:

noaaepKKa cUcTeMOM TPEKUHTa
onepaumoHHbIx cuctem: Windows,
Android;

npeaocTaB/iieHne HeorpaHMYeHHoM no
BPEMEHM MUCMNO/Ib30BAHUSA NPOCTOM
(HeucKkntouNTENBHOM) NNLEH3UK Ha
KOMMEepPYECKoe NCMo/b30BaHme
nporpammHoro obecneyeHms cUCTeEMbI
TPEeKWUHra Ha oguH wnem ¢ OC Android
(beccpoyHas nnueHsuns) — 3 wr.

O6wume TpeboBaHuA:

Hannunme MobUNbHbIX LWAEMOB
BMPTYanbHOM peanbHocTn Oculus Go unm
aHanor — 3 wr.;

Ha/InuMe KOMNAEKTa NPOBOLOB U
3apAgHbIX ycTponcT ansa becnepeboinHoin
paboTbl.

2.9.

doTtorpammeTpuyeckoe MO

MO ana 06paboTkM N306paxkeHUi n
onpegeneHns Gopmbl, pasmepos,
NOIOXKEHUSA Y UHBIX XapaKTEPUCTUK
06BEKTOB HA NIOCKOCTU WU B
npocTpaHcTBae.

T,

2.10.

KsagpokonTtep Mavic Air

KomnakTHbI KBagpoKonTep C
TpExoceBbIM CTabMIM3aTOPOM, Kamepoi
4K, maKcMManibHOW AaNbHOCTbIO Nepeaayun
He meHee 6 KMm.

.
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2.11.

KBagpoKkonTep ¢ KamepoWw, Bec He 6onee
100 r B cbope c nponensiepom 1 Kamepou;
ONTMYECKUI JaTYMK onpeaeneHun
nosvuMuM — Halnuue;

BO3MOXHOCTb YAANEHHOIO

KsagpokonTtep DJI Tello NPOrpaMmmMmMpoBaHnNA — Haanyme. L. 3

MegmasoHa

doToannapat c 06bEKTUBOM Konnuectso adpdeKTUBHbBIX NUKceNen — He | wWr.
meHee 20 mAH. 1

3.2

Buaeokamepa MnaHwer (ana obecneyeHun wT.
COBMECTUMOCTU C N 2.3.6) C NpUMepHbIMM
XapaKTepUCcTUKaMm:
AvaroHasnb/paspelieHne: He meHee
2048x1536 nuKkceneiu;

AMaroHanb 3KpaHa: He meHee 9.7";
BCTpOeHHan namatb (ROM): He meHee 32
I'b;

paspelleHne GpoToKkamepbl: He meHee 8
Mn;

Bec: He 6onee 510T;

BblCcOTa: He boniee 250 mm.

3.3

KapTa namatu gna O6bEM NamsaTn — He meHee 64 6, Knacc wT.
doToannapata/Buaeokamepsi He HMKe 10. 2

34

Wratms MakcumanbHas Harpyska: He 6onee 5 Kr; .
MaKCMManbHaA BbICOTA CbEMKU: HE MeHee
148 cm

4.2.5. WudopMallmOHHO-METOANYECKHE YCIOBHUS pean3allii OCHOBHOH 00pa3oBaTeilbHOU

nporpamMmbl OCHOBHOT'O 06IJ_ICFO 06pa3013aH1/1;1 (CHI/ICOK BHCIIHUX MCTO/I. MaTepI/IaJ'IOB) (CCLIJ'IKI/I

Ha JOII. MaTCpUuaJibl — IIPOIUCBIBACM B Keﬁcax)

CIHCOK HCTOYHHUKOB JINTCPATYPhI:

1.

AnmazoB, W.B. COOpHUK  KOHTPOJIbHBIX  BONPOCOB MO  JAUCHMILIMHAM
«AspodoTorpadus», «AIpocbEMKa», «AIPOKOCMHUECKHE METOIbl chéMOK» / U.B.
Anmazos, A.E. AnteiHoB, M.H. CeBacthgnoBa, A.®. Crenenko — M.: wu3.
MUUT AuK, 2006. — 35 c.
baesa, E.}FO. O0urie Bonpockl MpOEKTHPOBAHUS U COCTABJICHUS KapT Ul CTYIACHTOB
cneunanbHoctu «Kaprorpaguss u reounpopmatuka» / E.JO. baesa — M.: wu3n.
MUUT AuK, 2014. — 48 c.
Makapenko, A.A. YuebHOe mocoOue Mo KypcOBOMY MPOEKTHPOBAHUIO IO KypCy
«O6mereorpaguueckne kaptel» / A.A. Makapenko, B.C. Mouceea, A.JlL
Cremanuenko moj oOmieit penmakiuein Makapenko A.A. — M.: m3a. MUNUT'AuK,
2014. — 55 c.
Bepemaka, T.B. Meroaunueckoe mocodbue mo UCHoiab30BaHUIO TONOrpaduuecKux KapT
JUIsL OLIEHKU 3KOJIorHueckoro cocrosHus teppuropun / T.B. Bepemaka, Kauaes ' A.
— M.: u3g. MUUTI'AuK, 2013. — 65 c.
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10.

11.

12.

13.

14.

15.
16.
17.
18.

19.
20.

Penbko, A.B. ®otorpaduueckne mpouecchl perucrpanuu uHbopmarnmu / A.B.
Pensko, Koncrantunosa E.B. — CII6.: u3a. [IOJIMTEXHUKA, 2005. — 570 c.
KocunoB, A.I. Teopus u mnpaktuka 1uppoBoii 00pabOTKH U300pAKCHHIA.
JlucTaHIMOHHOE 30HAMPOBaHWE M reorpaduueckre WHOOPMANUOHHBIC CHCTEMBI.
Yuebnoe mocodue / A.I'. Kocunos, N.K. JIypse ox pen. A.M.bepissara — M.: u3 .
Hayunsiit mup, 2003. — 168 c.

PanuonokanuonHble  cUCTEMBl  BO3AYIIHOM  pa3BeAKH,  JAemuppUpoBaHUE
PaIuoIOKAIIMOHHBIX M300pakeHuit / moxa pen. IlkompHoro JI.LA. — u3a. BBUA um.
npod. H.E. XKykosckoro, 2008. — 530 c.

Kuenko, FO.I1. OCHOBBI KOCMHUYECKOTO MPUPOAOBEACHUS: YueOHUK it By30B / FO.I1.
Kuenko — M.: u3a. Kaprreonenrp — I'eone3usaar, 1999. — 285 c.

WBano, H.M. bamnuctuka u HaBUrauus KOCMHUYECKHUX allllapaToB: YYEOHUK st
BY30B — 2-¢ u3J., nepepad. u gomn. / H.M.UBanos, JI.H. JIeicerko — M.: m3a. [poda,
2004. — 544 c.

Bepemaka, T.B. Merogudeckoe mocobue 1Mo Kypcy «OIKOJIOTHYECKOe
kaprorpadupoBanue» (1abopatopusie pabotsi) / T.B. Bepemakosa, 1.E. Kypbarosa
— M.: u3g. MUUTI'AuK, 2012. — 29 c.

NBanos, A.I'. Mertoanueckne yka3aHus IO BBIMOJIHCHHUIO JaO0OPAaTOPHBIX padoT IO
mucuutuinHe «udpoBas xkaprorpadus». ns ctyneHToB 3 Kypca MO HampaBICHHIO
nonrotoBku «Kaprorpadus u reonnpopmaruka» / A.I'. ianos, C.A. Kpsuios, I'.1.
3arpebun — M.: uzn. MUUI'AuK, 2012. — 40 c.

NBanoB, A.I'. Atnac xkaprorpaduyeckux TMPOEKIUH HAa KpPYHHbIE PETHOHBI
Poccuiickoit @enepanun: yueOHo-HarnagHoe uznanue / A.I'. Banos, I'.1. 3arpe6un
— M.: u3a. MUNT'AuK, 2012. — 19 c.

[Merenun, A. 3D-monenupoBanue B SketchUp 2015 — oT mpocToro K CioKHOMY.
Camoyuntens / A. Ilerenun — u3n. MK IIpecc, 2015. — 370 c., ISBN: 978-5-
97060-290-4.

beictpoB, A.JO. IlpumeHeHue reoMHPOPMAIMOHHBIX TEXHOJOTMH B
JOTIOTHUTEIFHOM IIKOJLHOM 00pa3oBaHuu. B cOopHuke: DKonOrus. DKOHOMHUKA.
Nudopmaruka / A.YO. beictpos, 1.C. JIyouun, C.C. I'py3nes, M.B. Aunpees, /1.0.
Hpeira, @.B. lllkypos, }0.B. KosnocoB — PoctoB-Ha-/lony, 2016. — C. 42-47.

GISGeo — http://gisgeo.org/.

' C-Acconmanuu — http://gisa.ru/.

GIS-Lab — http://gis-lab.info/.

[Topran BHE3EMHBIX TAHHBIX —
http://cartsrv.mexlab.ru/geoportal/#body=mercury&proj=sc&loc=%280.17578125%2
C0%29&zoom=2.

OSM — http://www.openstreetmap.org/.

Bbeictpos, A.1O. I'eokBanTyM Tynkut. MeToauueckuii
uHCTpyMeHTapuil HactaBHUKa / A.}O. beictpoB, — Mocksa, 2019. — 122 c., ISBN

978-5-9909769-6-2.
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