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I. IlosicHuTeILHAS 3afucKa

AKTYAIILHOCTb: CETOIHs TIeOHH(OPMALHMOHHBIE TEXHOIOTHH CTANH HEOThEeMIEMOi] YacThIO
Hawei SKH3HH, JHOGOH COBPEMEHHBIH YENOBEK TONB3YETCS HABHIALMOHHBIMIL CEpPBHCAMH,
HPUIOKCHHAMI 11T MOHMTOPHMHIa OOILIECTBEHHOrO0 TPAHCIOPTA W MHOTHMHU IpYyrUMH
CEPBHCAMH, CBA3AHHBIMH C KAPTAMH. DTH TEXHOJOTHH HCIIONb3YIOTCS B COBEPILEHHO Pa3TuYHbIX
cepax, HaYMHAA OT PearnpOBAHUS TIPH IPE3BBIUAIHBIX CHTyaLlUsIX ¥ 3aKaHYMBasi MaPKETHHIOM.
Kype «I'eonndopmauonnble TeXHOIOrHH» MO3BOMISET chopMHpPOBaTE y 0OyuarOIIHXCS
YCTOHYHBYIO CBA3b MEIKIY HH(POPMALMOHHBIM H TEXHOIOIHUECKHM HarpaBJIEHUsAMH Ha OCHOBE
PCAILHBIX MPOCTPAHCTBEHHBIX JAHHBIX, TAKHX Kak a’po(oTOChEMKA, KOCMHYECKas ChEMKA.
BEKTOPHBIE KapThl M JIp. DTO MO3BONHT OOYUAIOIUMCS MOMYYHTh 3HAHHS 110 HCIOJB30BAHMIO
reOMH(OPMALMOHHBIX HHCTPYMEHTOB M TMPOCTPAHCTBEHHBIX JAHHBIX JUIS  [OHMMAHIS H
M3YYCHHsI OCHOB YCTPOHCTBA OKDY)KAIOUWIErO0 MHPA M NPUPOIHBIX SIBJICHHI, OOyuarormecs
CMOTYT pealn30BbIBATE KOMAaHAHEIE TIPOEKTHI B C(epe HCCIAENOBAHUS OKPYIKAIOLIErO MHpa,
Ha4aTb HCIIOJIBb30BATH B MNOBCEAHEBHON )KH3HH HABUTALIHOHHBIE CEPBUCKHI, KOCMHUYECKHE CHHUMKH,
SJIEKTPOHHBIE KapThl, COOMpaTh JaHHBIE 00 OOBEKTAX HA MECTHOCTH, CO37aBaTh 3D-06BeKThI

MECTHOCTH (Kal( OTHEJbHBIC 3NaHNs, TaK U LIEJIbIEe FO])O,H&) H MHOTI'0O€ OpyToeE.

Kiacendukanus nporpamMmbl: TexHHueckas.

Hanpasnennocts  ofpasoBarensHoii  mporpammbi: oOpaszoBatenbHas — mporpamma
«l'eonHOpMALMOHHBIE  TEXHONOTHIY  SIBISETCA  06LI0Bpa30BaTeNbHOI IPOrpaMMON 10

npeaMeTHOH o0nacTH « TeXHOIOrHsy.
@yHKUIOHALHOE NPeJHAZHAYEHHE IPOrPAMMBI; TPOCKTHAS.

®opma opraHu3aUNH: TPYNNOBAs.

AKT)’RH[)HOCTI) H OTJIHYHTe/bHbIE 0C00eHHOCTH NnporpamMmbI



Hosusna mporpanmmsr 3aKJIIOYaeTCs B CO3NAHHMM  YHHKATbHOMN oOpazoBarensHoi Cpelkl,
(opmupyromeit npoekTHOE MBILIIEHHE 00yYaloMXCs 33 CYET TPaHCIISILMH TIPOEKTHOTO CrIoco6a

HESATEJIbHOCTH B paMKax peueHus KOHKPETHBIX HpO6H€MHLIX CI']T}/EILI]'H‘:I.

AKT}/&HI;HOCTI: nporpaMmabl o6ycn03neHa TEM, 4YTO ]3216OTEI Hall 3ajavyamMu B paMKax MpoeKTHOI
JEATCIILHOCTH (l)OpMpr@T HOBBIM THII OTHOILIIEHHUS B pPaMKax CHUCTeMpl «TpHpoIa — O6LL[€CTBO
— UYCJIOBEK — TGXHOHOFHI‘D), ONIPENCIISIOINI O65138T€J'II)HOCTB SKOJIOTHYECKO HOPMHPOBKH
IIPH  OpraHu3annM 000 HEATEJIBHOCTH, 4TO SABJISIETCST [IEPBBIM LIAarom K (I)OpMHpOBaHHIO

KITOKOJIEHH Pa3sBUTHS, SIBJISIFOLIETOCS TPEHAOM pa3BHTHSsI COBPEMEHHOTO OGHICCTBEI.

[Iporpamma npenmonaraer dopmupoBanue y oOy4arolmxcs npeacrapneHnit o TEHIEHIUAX B
PasBUTHH TEXHHYECKOH cepsl. HoBprii TCXHO-MPOMBIIICHHBIH YK/Ia/] HEe MOXKET ObITh MOJIOKEH
B bopmar o61IecTBa pasBHTHS TOMLKO Ha OCHOBAaHMH HOBHM3HBI (DU3HUECKHX NPUHIHUIOB, HOBBIX
TEXHHYCCKNX pEIICHHH H KIACTepPHBIX cxeM B3AHMOMCHCTBHS HA HOCTUHIYCTPHANBLHOM HTane
PasBUTHS COuMyMa, a mies pasBHTHS oGLIeCTRa HETIPEIIOIKHO BKIIFOYAET B ceOsl TEHACHLHIO K
0OpeTeHnio conanpasneHHOCTH AHTPOTIOreHHBIX (PAKTOPOB, 3aKOHOB pasBuTHs Ouocepbl u

KYJTBTYPHOTO pa3BUTHSI.

[lenaroruueckas LEIECO00PasHOCTh 3TOl mporpammbr 3AKITIOYAETCST B TOM, YTO OHA SIBISICTCS
LICJIOCTHOH 1 HENPEPBIBHOMN B TeueHMe BCero porecca 00y4eHus M Mo3BoseT obyuaromemycs
tar 3a aroM pacKpblBaTh B cefe TBOpueckie BO3MOXHOCTH M CaMOpeanH30BbIBATHCS B
COBPEMEHHOM MHpe. B mpouecce m3yuennus OKpYXaroLero Mupa obyuarormecs noJiyyar

JOMOJIHUTEIIbHOE O6paBOBaHH€ B o0Jactu I'iI~I(bO]JI\/IElTI’IKI’I, FGOFp’d(l)HH. MaTEMaTHKH | (])HBHKH.

OTnuunTensHol 0co6eHHOCTEIO AAHHOH MPOrPaMMBI OT yiKe CYMIECTBYIOWHX 00pa3oBaTebHbIX
IpOrpaMM  sBNIS€TCS €  HaNpaBIeHHOCTs Ha pa3sBUTHE O00ydYarommxcs B MPOEKTHOH
ACATCNILHOCTH  COBPEMEHHBIMH MeTomikamu TPU3 i SCRUM ¢ nomorsio COBpPEMEHHBIX

TEXHOJIOTHI H 06opynoBaHnus.

Bo3pacr o6yuaromuxes: obyyaroniuecs 7 kiaccos.
Cpoxn peammzauun nporpamMmmbl: 68 yacos.
Hanomusemocrn rpynim: 15 yenogex.

Pesxum 3aAHATHIT: 10 2 aKaJeMHYECKHX Yaca B HEeto.

Dopmbl 3anaTHIT:




- paboTa Haz pelleHHeM KEHNCOB;

- 1ab0OpaTOpHO-MpaKkTHYeCKHE paboThr;
- JICKLIMH;

- MacTep-KJacchl;

- 3AHATHA-COPEBHOBAHHS;

- OKCKYPCHH;

- IPOEKTHBIE CECCHH.

MeTonpl, HCITOIb3yeMble HA 3aHATHIX

= HPAKTHYECKHE (YIIPaXHEHHsI, 3a/1a4n);

= CJIOBECHBIE (pacckas, Oecena, MHCTPYKTaX, YTEHHE CIPaBOYHOL JUTEPaTypPhI);

o HArMsAHbIE (IEMOHCTPALHS My TbTHME THHHbIX Mpe3eHTalni, (hoTorpadun);

= NpoONeMHBIe (MeTOmbI IpobIeMHOro H3JIOKCHHA) — O0y4qarolmuMest 1aéTest vacTh
TOTOBOTO 3HAHUSI;

- IBPHCTHYECKHE (4aCTHYHO-IIOMCKOBBIE) — ody4JaromuMes npenocTapseTcs Oonbias
BO3SMOKHOCTB BBIOOpA BAPHAHTOB;

- HCCIICIOBATENbCKHE — 0OYYAIOILIHECS caMu OTKPBIBAIOT U HCCIEMYIOT 3HAHMUSI;

- HJLTIOCTPATHBHO-00 BSICHUTE b HBIE:

== PeNnponyKTHBHBIE;

= KOHKDETHBIE W abCTpakTHbIE, CHHTE3 aHalin3.  cpaBHeHHe, 0600IeHHe.
abcrparuposanue, Knaccu(uKalMs, cucTemMaTHsalmus, T. e METOIbl KaK MBICIHTEbHbIC
OTlepanny;

- HHIYKTHBHEbIE, JC€OYKTHBHBIE.

1.1.1. Hemn u sanaum peamusaumn ocuosmoj o0pasoBarensHON  TporpamMml

OCHOBHOTO 00wIero o6pa3zoBanms

Lle.rn;: BOBJIEUEHHE O6)"—IEUOU.UL\'CH B TIPOCKTHYIO HESATEIBHOCTD, pa3pa6on<a Hay4HO-

HCCIIEA0BATENBCKUX U HHXXEHEPHBIX ITPOEKTOBRB.



3agaumn:

ooyualouue:

o pHOOpETeHNE U YriyGneHne 3HAHHIT 0CHOR MPOCKTHPOBAHMS U YIIPABIECHUS ITPOEKTAMI:
. O3HaKOMJICHHE C METONAMH M MPHEMaMHK cbopa u ananusza HH(pOpMaIuy;
. oOy4eHHe mpoBeneHmIO HCCIIEIOBAHMH, Tpe3eHTaALHH 1 MEXIIPEAMETHOH MO3HIIHOHHOI}

KOMMYHHKAIIHH;
" 00yuenwue pabore Ha CHICLHATH3UPOBAHHOM 000PYIOBAHIH H B IPOTrpaMMHBIX Cpenax:;

* 3HaAKOMCTBO ¢ XapA-KOMIIETeHHUSIMH (FGOI'IH(l)OpI\/IaL[I/IOHHbIMH). IMO3BOJISIIOLIMMH
[IPUMEHSITh TCOPETHYCCKHE 3HAHUS HAa MMPaKTHKE B COOTBETCTBHH C COBpEMEHHBIM YPOBHEM

Pa3sBUTHS TEXHOJIOTHI.

/)CIB’()’ZI()’(//OZL[ZI@Z

. (opmupoBaHue HHTEpeca Kk 0cHOBaM H300peTaTeNLCKOM AesTeNbHOCTH:

. PA3BHTHE TBOPYECKHX CIOCOOHOCTEH H KpeaTHBHOrO MBIIIICHHS;

. NPHOOpeTeHHe OMbITa Henonb3oRamms TPU3 MPH (POPMHUPOBAHMH COOCTBEHHBIX uie u
PEeLIeHnTd;

. (opmHpoBanre moHMMaHMs MpSIMOH 1 0OpaTHON CBA3H mpoexTa n Cpenbl  ero

pealin3aimi, 3aj0KeHHe OCHOB COLMAJIbHON U OKOJIOTHYECKOH OTBETCTBEHHOCTH.
= pa3sBHTHE EOTNIPOCTPAHCTBEHHOTO MBbILIJICHHSI;

° pba3BHUTHE CO(I)T-I\’OMHCTGHHHﬁ, HGO6XOI[H]\/II)IX JJIs YCIEUIHOM pa6OTI>I BHE 3aBHCHMOCTH

OT BBIOpaHHOH npodeccin.
socnumamenshuie:
. (opMHpoBanue npoekTHOrO MHPOBO33PEHHUS H TBOPUECKOrO MBIILIIEHHSI:

* (l)OpMHpOBaHHC MHPOBO33pEHHST 110 KOMIIJIEKCHOH  OIleHKe OKPYXKarollero MHpa,

HarpaBJIEeHHOH Ha ero [NO3HTHUBHOE H3MEHEeHHe;

L BOCITMTaHHE COOCTBEHHO [TO3UMILIHH MO OTHOUWIEHHIO K JCATEIIBHOCTH H YMEHHE

COTIOCTABJISITE €€ ¢ APYTHUMH MTO3HLMSIMH B KOHCTPYKTHBHOM Juaitore;



. BOCIHTAHHUE KYJIbTYPbl pabOTHI B KOMAHJIIE.

dol's 2, [pununner 1 nogxomsr k GopmupoBanmio 00pasoBaTenbHOI MPOrpamMMbl

OCHOBHOTO 0011€ero obpa3oBaHus
[Iporpamma peanuzyeres:

= B HG]’I]JepbIBHO-O6pEl30BaT€HI>HOI"‘I ACATEIbHOCTH, COBMECTHOI HESTENBHOCTH, OCYLLIECTBJISIEMOH
B XOHE€ PEeKUMHBIX MOMEHTOB, TIIe O6)’qa}OUlI'IﬁCH OCBaHBaeT, 3aKpenisieT H 8H])O6I'I]J}’€T

[TOJIYYEHHEBIE YMEHHSI,

- B CaMOCTOSATENLHOH JesITEIbHOCTH O6yT-IEHOU_U/IXC${, rae O6yan-OLHHﬁCﬂ MOXET BI>I6paTb
HOCATEITBbHOCTE 10 HHTEpecaMm, B3aHMOIEHCTBOBATH CO CBEPCTHHKAMHU Ha PaBHOIIpaBHBIX

HO3HLMSX, PEaTh MPoOIEMHbIe CHTYaLUH U ap.;

- BO B3aUMOIEHCTBHH C CEMBSIMH IIETEIH.

[Iporpamma mosxer KOPPEKTHPOBATHLCS B CBSI3U C U3MEHEHUSIMU
- HOPMaTUBHO-TIPaBOBOM 0a3bl HOIIKOIBLHOTO oOpazoBanus;

- BUIOBOH CTPYKTYPBI MPYII;

- o0pasoBaTenpHOTO 3anpoca poaHTeIeN.

[Toaxonsl k bopmuposanmio MPOrpaMMBbl:

- JlmunocTHO-0pHenTHpOBAHHMDIIL. Opranusauns  06pasoBaTesrHOro npoiecca ¢ y4yéToMm
TIaBHOTO KPHTEPHS IP(PEKTHBHOCTH 0OYUaIONIErocs — ero NHUHOCTH. MeXaHH3M — co3nanmne
YCIIOBHH Il Pa3BHTHS JTHYHOCTH HA OCHOBE M3Y4EHHs criocodHocTeit 0Oyyvarolerocs. ero

HHTEPECOB, CKIIOHHOCTEIH.

= ,HCHTCHI)HOCTHI)H"’I. Opral—m3aum JACSTEIIBHOCTH B O6LLL€M KOHTEKCTE O6])EL3OBaTCHbI-{OFO

mpouecca.

- Uennoctuenit. Opranusauust passuTHS W BOCHHTAHHS Ha OCHOBE OOLIEYEIOBEUECKHX

LICI-IPIOCTef:I, d TAK)K€ 3THYECKHX, HPaBCTBEHHBIX H T. I.



= KoMneTeHTHOCTHBII. CDOPMH POBaHHE FOTOBHOCTH O6}’LIEUOLLII/IXCSI CaMOCTOSITEIIBHO

NeHCTBOBATEL B XOe pelIeHH s aKTyaJIbHBIX 3a1a4.

- CHCTeMHBIII. MCTOIIOJ'IOFH‘IQCKOE HallpaBJIEHHE, B OCHOBE KOTOPOTO JICKHUT paccMOTpeHHe
O6yT-IEHOLHEFOCH KaK ILI€JIOCTHOI'O MHOJKECTBA JJIEMEHTOB H3 OTHOWIEHHH U Pa3IHYHBIX CBSI3EH

MEXOY HUMH.

- [nanoruveckuit. Opranusanus npouecca ¢ YHETOM MPUHLHNA IHANOTa, CyOBeKT-CyOhekTHhIX

OTHOIIIEHUI.

- IlpoGnemusrii. ®opmupoBaHme MpOTpaMMBbl  C  MO3HLMH KOMIIJIEKCHOTO M MOJIYJILHOTO
MPEACTABIICHHS €€ CTPYKTYPBI KaK CHCTEMBI TOIMPOrpaMM Mo 00pa3oBaTeNbHLIM 001aCTSIM W

JETCKHM BHIAM EATEJIbHOCTH, CHOCO6CTBY}OLHHM LICJICBLIM OPHEHTHPaM Pa3sBHTHSI.

- Kynbryponornueckuii. Opranusarms fpoLecca ¢ y4eToM NOTEeHIHana KyibTypocooGpa3sHoro

COEPIKAaHU S JOUIKOJILHOTO 06132130881-”/15{ .

1.2, TlnaHupyemble pe3ynbTaThl OCBOEHHS 00y4aIOIHUMHUCST OCHOBHOH 00pa3oBaTebHO
MpOrpaMMBl OCHOBHOTO 0011ero obpasoBanms (00S3aTeNLHO MPOBEPHTD pasbHeHue 1o

JTMYHOCTHBIM, TIPEJMETHBIM M T. 11.)
[.2.1. Obuiue mojgoxeHus

[Iporpamma naét ofydaromuMcst BO3MOKHOCTB NOTPY3UTBCA BO BCE MHOrooOpasue
MPOCTPAHCTBEHHBIX  (F€OMH(OPMALMOHHBIX)  TeXHONOTHH.  IIporpamMma  3HAKOMHT
00y4aromuxcest ¢ reoHH(POPMALHOHHBIMH CHCTEMAMH U C pa3TUYHEIMH BHAAMH TE€OJaHHBIX,
MO3BOJIIET MONMYYHTh 0a30Bble KOMIETEHILHH 10 COOPY MAHHBIX M OCBOMTD [epPBHYHbBIE
HaBBIKH pabOThl ¢ JaHHBIMH. [ToydeHHbIe KOMIETEHIMH H 3HARHS TTO3BOIST oOyuaroumnmes
IPUMEHHTL MX MOYTH B JIIOOOM HAamNpaBeHHH COBPEMEHHOrO pLIHKA. OCBOMB MporpaMmy.
oOyuarolupecss CMOTyT BbIOpaTb HauGONee MHTEPECHYIO U HHX TEXHOJOTHYECKYIO

HAMpPaBIICHHOCTD, KOTOPOH OHHM OYAyT 00y4aThCs B paMKax yriy6aEHHOrO MOy,



[Iporpamma 3atparuBaer Takue Tembl, kak: «OCHOBLI paboTBI C MPOCTPAHCTBEHHBIMH
JAHHBIMUY, «OpueHTHpOBaHKE Ha MECTHOCTHY, «OCHOBEI GoTorpadgumy,
«CaMOCTOATETBHBIIT cOOp  JmaHHBIXY, «3D-mMonenupoBanue MECTHOCTH M OBDBEKTOR
MECTHOCTHY, «I'€OMH(OPMALHOHHbBIE CHCTEMBI (I'UC)», «Busyanuszauus u MPENCTaBIEHHE

pe3yIbTaToOBY.

B ocnoBe paspaborannoii MpOrpaMMbl  JIEKUT MeTojirveckii HUHCTPYMEHTapHIi
(benepansroro THIOTOpA beictposa  Antona [OppeBnua «Ceth nerciix TEXHONAapKOB

“KBantopuym™. BRomHbIi MOZYJTbY.

HporpaMMa OPHEHTHPOBAHA HA OONOJHHUTEJLHOE O6]DEL3OB&HHC O6y‘]€lIOUIHXCH

HIKOJIBHOI'O BO3pacTta 7 Kmacca.

MakcumanbHOe KOJIHYECTBO 06y YArONTHXCS B rpynmne — 15 genosexk.

1.2.2. CTpyKTypa IIaHHpyeMbIx Pe3yiabTaToB

[Inannpyempie pesynbrars ONHPAIOTCA Ha BEHyLIHME LEJEBbIE YCTAHOBKH, OTPAYKAIOLI[HE
OCHOBHOM, CYLIHOCTHBIH BKNAm KaKaoi M3Y4aeMOH [MpOrpamMMbl B pa3BHTHE JINYHOCTH,

00y4aroLIKuXCcsl, HX CIIOCOOHOCTE].
B cTpyKTYype rmaHupyeMbIX pesyinbTaToB BhIACISIOTCS CJICIIYIOLLHE TPYIITIBL:

l. JIM4HOCTHEIE — pe3ymbTaThl  OCBOEHHS  OCHOBHOI 00pasoBaTensHOli  NporpamMmbl

MPEACTABIICHBI B COOTBETCTBUH C MPYNIMOH IMYHOCTHBIX PE3yIIbTATOB.

2 MeTaI‘Ipe}IMGTHLIC PE3YIbTaTbl OCBOEHHS OCHOBHOIM O6})83088T€ﬂbHOﬁ OporpaMMbIl

HMPEACTABJICHBL B COOTBETCTBHH C MOArPYINAMH YHHBEPCATBHEIX yUeOHBIX JefiCTRHIL.

3. TlpenMeTHble pe3ymbTaTBl  OCBOEHHS  OCHOBHOM 00pazoBaTeNbHON  MpOrpaMMel

TMPEACTABJICHEL B COOTBETCTBHH C TPYIIIIAMH PE3YIIBTATOB YUEOHOTO IIpeaMeTa.



1.2.3. JInuHOCTHBIE pe3ynbTaThI
IIpozpammuvie mpebosanus k yposuio socnumannocmu (rudnocmHule pesyiemanv):

= C(l)OpMIprOBaHHOCTI) BHYTpCHHCﬁ IMO3UIIUH o6yqa10merocyl, OMOUHMOHAJIBHO-IIOJIOKUTEILHOE

OTHOIIICHHE o6yqaroulerocs1 K IITKOJIE, OPHEHTALIUS Ha [T03HAHHE HOBOTO;
— OpHEHTalus Ha O6p83€].[ NOBEOCHHUA «XOPOLIEro YUEHHKAa;

= C(])OpMI'IpOBaHHOCTb CAMOOLEHKH, BKJIOYAsS OCO3HAHHE CBOMX BO3MOYKHOCTEH B YUCHHH,
CNOCOOHOCTH aICKBATHO CYIWUTHL O NpUYHHAX CBOEro }/CHC'BXEI/HC)’CHGXEI B YUEHHH, yMEHHEe

BHJICTh CBOM JOCTOHHCTBA U HEIOCTAaTKH, YBaXKaTh cebst n BEPHTL B YCIIEX:
B C(I.)OPMHPOBEIHHOCT]: MOTHBALIUH K }’LI€6HOfI HEATEIIEHOCTH,

— SHAHHC  MOpPAILHBIX HOPM H  C(OPMHPOBAHHOCTL MOPATBHO-ITHYECKHX CYXKICHHIA,
CTIOCOOHOCTL K PEIIEHHIO MOPAIBHBIX POBIEM HA OCHOBE KOOPAHHALMH Pa3/IHYHBIX TOUEK
3pEeHMs, COCOOHOCTb K OLEHKE CBOMX MOCTYNKOB M AeiCTBHIL APYTHX JIOAEH C TOUKH 3peHMus

COOJTIOICHH I/ HAPYIIEH ST MOPATBHOH HOPMBI.
[Ipoepanmvie mpebosanus k ypoeuio paseumus..

- C(])O])l\/IHPOBaHHOCTB IIPOCTPAHCTBEHHOI'O MBILLJICHHS, YMEHHE BHIETH O0BLEM B TIJOCKHUX

MpeaMETax;
— ymMeHHe o0pabaTeiBaTh U CHCTEMAaTH3HUPOBATh OOJILLIOE KONHYECTBO MH(pOpMaLIHH;

= C(1)O]JMPI])OBEIHHOCTI: KPEaTHBHOI'O MBILIJIEHHS, TTOHUMAaHHEe [TPHHLMITIOB CO3aHHsI HOBOTO

NPOIYKTa;
— c(OpPMHPOBAHHOCTD YCHIMHBOCTH, MHOTO38Aa9HOCTH:

=== C(I)OPMHPOBEIHHOCTB CAMOCTOATENBHOTO MOAX04a K BBITTOJTHEHHIO PasiIMYHBIX 3a4ady, YMEHHE

paboTaTh B KOMaHIe. YMEHHE [PaBUILHO [eIerHpOBATh 3a[aUH.
1.2.4. MeTanpeameTHbIE pe3yIbTaThl
["'eorpadus

BI)IH}’CKH UK HAYYHUTCS:
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. BBIOHpaTh HCTOYHHKH reorpaguyeckoi uHbopMaIiu (xaprorpauueckiue,
CTATHCTHYCCKHUE, TEKCTOBBIE, BHAEO- M (DOTOH30OpaKEHMS, KOMITbIOTepHbIE 0a3bl JaHHBIX),

aJICKBaTHbIE pelIaeMbIM 3aadyam;

. OPHEHTHPOBATBCS B MCTOYHMKAX reorpaduveckoli uudopmaru (kapTorpaduyeckue,
CTATHCTHYCCKHE, TCKCTOBbIC, BHUACO- M (HOTOM30OpaXKEHHS, KOMIBIOTEPHBIE 0a3bl aHHBIX):
HaxXOIMTD H H3BJIEKATh HEOOXOAUMYIO HH(BOPMALHIO; OMPeesTh 1 CPaBHHUBATh KAYECTBEHHBIE
1 KOJIMYCCTBEHHBIC MOKA3aTeNH, XapaKTePH3YIOLIHE reorpadHueckie 0OBeKThL MIPOLIECCHI H
ABIICHHA, HX TOJNOKCHHE B MPOCTPAHCTBE 10 TreorpahHueckuM KapTaM pa3HOro comepxKaHus u
IpyTUM HCTOYHHKAM; BBISIBIISITh HEIIOCTaoUIYIO, B3aHMO IO OJIHSIOLILY O W/WIH

[IPOTHUBOPEYHBYIO reorpa(]mtlecxylo HH(I)OPMEU_II”HO, MIPENCTABJIEHHYIO B OJHOM HIJIH HECKOJBKHX

HCTOUHHKAX;
. MPEACTABNATE B PasnUuHBIX  (popMax (B BHAE KapTel, TaGIHLILL. rpauka,

reorpa)ueckoro ONmMcaHHs) reorpaduuecKyo MH(OPMALIMIO, HEOOXOANMYIO IUTs peLueHus

)’LI€6HI)IX 1 MIPAKTHKO-OPUEHTHPOBAHHbBIX 3a1a4.
BBIH}’CKHHK IMOJTYUYHUT BO3MOXKHOCTH HAaYYHTbCS:
° MOIEITHUPOBATh FCOFP&(I)HHCCKHG 00BEKTEI 1 SIBIICHHUSL

e MIPHUBOAUTHL MNPHMEPBHI IIPaKTHYECKOTO HCIIOJIb30BaAHUS reorpa(]mqecxnx 3HaHHHA B

Pa3IHYHBIX obnacTax JCATEIIBHOCTH.

Maremartuka

CraTHCTHKA 1 TeOpPHS BEPOSTHOCTEN

BeinyckHHK HAayunuTCs:

° MPEACTaBIIATh AaHHbBIE B BHJIE TaOHIL, THATPAMM;

° YHTaTh HH(POPMALHIO, PECTABIEHHYIO B BHIE TaOJHLIBI, IHArPAMMBI.

B noBcenHeBHOI KH3HK B IPH H3yUYeHHH JIPYTHX IPEAMETOB BBIMYCKHHUK CMOYKET:

= H3BJICKATh, HHTEPNPETUPOBATL U l‘I]D@O6])&3OBbIBaTb I’II’I(])OpMaLIIﬂ'O. MNPEeICTaBICHHYIO B
Tabminax u Ha AHarpammax, OTpasKalollylo CBOICTBa 1 XapaKTCPHUCTHUKH peanibHbIX MTPOLECCOB U

SIBITEHUI.
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Harnannast reometpust
['eomerpuueckue Gpurype
BeimyckHuK HayunTCS:

. ONEpHPOBATh Ha 0A30BOM YpPOBHE MOHSITHSIMMU: (urypa. Touka, oTpesox, npsimasi, J1yd,
JIoMaHas, yroj, MHOrOYroibHHK, TPEYTONbHUK H YEThIPEX YT OIbHHK, NPAMOYTOJILHHK M KBaJIpar,
OKpY)XHOCTb M KpYT, MPSAMOYTOJNBbHBIA Mapainesnenunen, kyb, uiap. M3o06paxats usyuaembre

(UTYpEI OT PYKH U ¢ MOMOLIBIO THHEHKH 1 LHPKYJIS.

B noscenneBHol ku3HM 1 npu H3yueHIH APYTUX MPEAMETOB BBIMTYCKHHUK CMOYKET:

. PEIIATh MPAKTHYECKHE 3a/1a4H C TPHMEHEHHEM MPOCTEHIIHX CBOHCTB (uryp.
M3mepeHust u BoIUMCIEHHUS
BeimyckHUK HaydHTCS:

° BLBITIOTTHATL H3MEPEHHE IJIHH, ])ElCCTOﬂHHﬁ, BCIIMYUH YIJIOB C IOMOIIILIO HHCTPYMEHTOB

JUT51 I-i3M€p€HHﬁ JJIMH H YTJIOB.

Dusnka
Bemyckuuk Hayunres:

. codmoznars mnpasuia OE30MaCHOCTH W OXPaHBI Tpyza npu pabote ¢ ydyeOHBIM H

J1ad0paTOPHBIM 0060PYJ0BAHHEM;

° [TOHUMAaTh NPUHLHIIBI JIEUCTBUST MALLIHH, HpH60pOB U TEXHHYECKHX }/CTPOIV/ICTB. YCIIOBHSI

ux 6e3omacHoro HUCTIOJNIB30BAHMSI B MOBCEAHEBHOMN KU3HHU:

° HCITOJIb30BaTh MPH BBINTOJTHEHUH )"I€6I{bIX 3azay HAYyYHO-TTOTTYJISIDH YO JIMTEpaTypy o

(l)I'I3HLI€CKHX SIBJICHUSX, CIIpaBOYHEIE MaTepHalibl, PECYPChI HHTEpPHETA.

Mudopmatiika
BeinyckHuK Hay4HTCS:

° pa3ianyaTtb BHAbI I/IH(])OpMaLIHH o crocobam eé BOCIIPHUATHST YEJIOBEKOM H T10 Criocodam

eé MpPEeNCTaBJIEHUS HAa MaTePHaAIbHBIX HOCHUTEIINX]
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e I[IPHBOINTHL HPUMEPLI HH(l)O])MaI_[I'IOHHbIX [IPOIeccoB (ﬂpOLICCCOB. CBSA3AaHHLIX C

XpaHeHHEM, peodpa3zoBaHHeM H nepesaue aHHbIX) B JKHBON NPHUPOLIE H TEXHHKE;

> KHaCCI'I(l)HLIHpOBaTB Cpeacraa HKT B COOTBETCTBHH C KPYroM BBITIONIHSIEMBIX 3a/1a4.

MaTeMaTHqCCKHC OCHOBBI I’IH(I)OpMaTHKH
BI)IH}’CKHPIK IMOJIYYHUT BO3MOYKHOCTh:

e IIO3HAKOMHUTHCS C NpUMEpaMH  MaTeMaTHYECKHX MoOenen wu HCITONTB30BaHHEM
KOMIILFOTEPOB IIPH UX aHaJIU3€; MOHATH CXOICTBA H pa3Iu4HsI MEXIOYy MaTeMaTHU4YeCKOH MOIEJILIO
o0BbeKTa M €ro HaTypHOﬁ MOJIEJIbLO, MEXIYy MaTeMaTH4YecKOil MOJIEJILIO O6T>€I\’TEI/SIBHCHI'IH H

CJIOBECHBIM OMHCAHHUEM.

Vcrnonp3oBaHue mporpaMMHBIX cHcTeM 1 CEPBHCOB
Bemyckuuk nayunrest:
. KnaccHQUUMPOBATE (HaHITBI MO THITY H HHBIM napamMeTpam;

® BBIMTOJIHAITE OCHOBHEIE OIl€panuu c (l)aflﬂaMPI (CO311£1B&T1>, COXpPaHsiITh, PEOaKTHPOBATE,

YAQJATE, aDXHBUPOBATh, «PACIAKOBBIBATEY apXHBHBIE dhaiter).

BI:IH}/CKHHK oBJtageeT ((Kal( PE3yNbTaT NMPHMEHEHMUST IIPOrpaMMHBIX CHCTEM M HHTEPHET-CEPBHCOB

B IAHHOM Kypce H Bo BCEM 00pasoBaTe/ibHOM Mpouecce):

e HaBbIKaMH pa6OTbI C KOMIIBIOTEPOM; 3HAHHSIMH, YMEHHSIMH H HdBbIKAMH, JOCTATOYHBIMH
JUTsT pa6OTbI C PasmMYHBIMU BHIAMH MIPOrpaMMHBIX CHCTEM H HHTEPHET-CEPBHUCOB ((])aﬁﬂOBble
MCHEIJKEPEBI, TEKCTOBLIE PEAAKTOPHI, DJIEKTPOHHBIE TaOJTHIbI, 6])8}’36]3131, [TOMCKOBBIE CHCTEMBI,
CJIOBapH, JJIEKTPOHHBIE 3HI_[I'TKHOH€,ELHH)Z YMEHHEM OIIHUCKIBAThH pa60Ty 9THX CHCTEM H CEPBHUCOB

C UCIIOJIB30BaHHEM COOTBGTCTByIOLHCfI TEPMHHOJIOTHH,

. Pa3sTUYHBIMH (POPMaMHU TPEICTABICHHS NAHHDIX (Tabnnuel, nHarpamMmel, rpaguKH u T.
IL);
. [TOBHAKOMUTCS C nporparvmmbn\m C]DCIICTBQMI'I pIRIS:| ])86OTH Cc Ely,[[l/iOBI'I3_\’EUII>I~II>H\’II'I

JaHHBbIMH H COOTBETCTBYIOLUM MOHSITHHHBIM armaparom.

BBIMYCKHMK MOMyuHT BO3MOKHOCTE (B JaHHOM Kypce U HHOH yueOHOIt nesTenbHOCTH):
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. HNPaKTHKOBATbCs B HCIOJB30BAHHN OCHOBHBIX BHIOB MPHUKIIAJTHOIO IporpaMMHOTO

obecnieuenus (PelakTOPEI TEKCTOB, AJIEKTPOHHBIE TabUIIbL, Gpay3eps! 1 p.);

® [TIO3HAKOMHUTLCS C TIpUMEpPaAMH HCIIOJILE30BAHHSI MaTEMaATHUYECKOI'O MOICJIMPOBaHHUS B

COBPEMEHHOM MHPE,

e [TO3HAKOMHUTLCS C ITOCTAHOBKOH BOIIpoCa O TOM, HACKOJLKO MOOCTOBEpPHA IMOJyUeHHas
I»IH(I)O])I\/IEILU’ISI, [NOAKPEIIEHa JIM OHa OoKa3aTeJbCTBaAaMU TOIJIMHHOCTH (H]DI-IMC‘IDZ HallTH4yHue
3J'I€KT})OHHOﬁ HOIIHI‘ICI’I); IMMO3HAKOMHUTLCS C BO3MOXKHBIMH IMOAX0JaMH K OLIEHKE JOCTOBEPHOCTH

HH(pOPMaLKH (TPUMEP: CPABHEHHE NAHHBIX H3 PA3HBIX HCTOUHHKOB);
. MO3HAKOMHTRCsS ¢ prMepamu ucnonezoBanus UKT B coBpementom mupe;

e MOJTYYHUTh HNPEACTABJIICHHS O ]306OTI”13H})OBHHHI:>D( yCTpOIU'ICTBEL‘( U HUX HCIIOJIL30BaHHMH Ha

IMMPOU3BOACTBE U B HAYUYHBIX UCCIICIOBaAHHIX.

Texnomnorus

Pesynbrarel, 3asBieHHble o0paszoBarensHOM  mporpammoil  «TexHomorms» mno  OJokam

ConepXKaHusd

CDOPMI'IPOBEIHHE TEXHOJIOTHYECKO KYJILTYPbI W TMNPOEKTHO-TEXHOJIOTHYECKOTO MBIIIJICHHS]

o0yJaroumxcs

BbIMyCKHUK HAYYHTCS:

. CIIEIOBaTh TEXHOJOTHH, B TOM YHCJIE B IMPOLIECCE M3TOTOBJICHHS CYOBEKTHBHO HOBOTO
MPOIYKTa;
. OLIEHMBATh YCJIOBHsI TMPUMEHHMOCTH TEXHOJOIHH, B TOM HHCIC C  [O3MLMIl

9KOJIOTMYECKOH 3alllH LIEHHOCTH;,

. MIPOrHO3MPOBATh IO H3BECTHOI TEXHOJOTHH BBIXOABI (XapakTEPUCTHKH NPOAYKTA) B
3aBHUCHMOCTH OT H3MEHEHHSI BXOIOB/MapaMeTpoB/pecypCcoB, MPOBEPSTH MPOTHO3LI OIMBITHO-
OKCMEPHMEHTAIbHBIM NYTEM, B TOM 4YHCJE CaMOCTOSITEIbHO TIIAHHPYs Takoro poja

OKCIIEPHMEHTHI;

° B 3aBHCHMOCTH OT CHTyallHH OIITHMH3HPOBATH 0a30BbIe TEXHOJIOTHH (3&TpaTHOCTb —
KEU-ICCTBO). OPOBOAHNTL aHAIM3 aJIbTEPHATHBHBIX PECYPCOB, COCOHUHATL B eAHHBIH TIIaH
HECKOJIBKO TexHoJorni 0e3 wux BUIOOU3MCHEHHA IJId  TOJIYHCHHS  CJIIOKHOCOCTAaBHOTO

MaTCpHaJIbHOTO HUJIHN HH(l)OpMaHHOHHOFO NPpOOYKTA;
14



* [IPOBOONUTHL OLEHKY M HCIIbITAHHE INOJIYYEHHOIO HNpoayKTa;

e IIPOBOOHUTL  aHaAIN3 l’IOTpe6HOCT€I/UI B TEX HITH HHBLIX MaTepHaJIbHBIX HJIH

HH (l)OpMaLIHOHHbIX IpoaoyKTax,

° OITHCBIBATh TEXHOJIOTHYECKOE PELIECHHE C ITOMOLILEO TEKCTa, PHCYHKOB, rpa(])pmecmro
H300paXkeHus;
. AHAJIM3HPOBATH BO3MOYKHBIE TEXHOJOTHUYCCKHE PCLICHHA, ONPEAENSTh UX JOCTOHHCTRA 1

HEOOCTAaTKH B KOHTEKCTE 3alaHHON CHTyalllH,

. MPOBOANTL W aHANTH3HPOBATH Pa3pabOTKy H/UiH peann3anuio MpUKIanHBIX MPOEKTOB,
MPEANOoNaraoIuy;
. ONpPElNeNICHHE XapaKkTepHCTHK H pa3paboTKy MaTepHaNbHOrO MPOAYKTA, BKIIOYAs ero

MOJICTIMpOBaHHe B HMH(OPMALHOHHON cpexe (KOHCTPYKTOpE). BCTpaMBaHHe CO3MAHHOIO

MH(OPMALMOHHOTO IPOYKTA B 3a7aHHY10 000JI0UKY,

o H3rOTOBJICHHE HH(POPMALHOHHOIO MPOLYKTa MO 3aJaHHOMY alrOpUTMy B 3amaHHOl
obosouke;
° HPOBOIMTE W  aHAMM3HPOBATL pa3pabOTKy u/wiu PEAUTH3ALHI0 TEXHOJIOTHYECKHX

[IPOEKTOB, I pearnoJiararouimnx:

- ONITHUMH3ALIHIO 3aaHHOTO criocoba (TGXHOHOFI‘I I'I) [MOJTYYEHH T])C6)’IOL[I€1"OC$I

MaTEpHaJILHOTO NPOAYKTA (MOCIE ero MPUMEHEHHS B COOCTBEHHOH NpaKkTHKe),

= pa3paboTKy (KOMOWHHpOBAaHKE, M3MEHEHHe fapaMeTpoB H TpeboBaHMil K pecypcam)

TEXHOJIOTHH [MOJTYUEHHU MaTepHaibHOro I’IH(])OpMElLII'IOHHOFO INPOOYKTa C 3aJaHHBLIMH

CBOHCTBaMH;
. [POBOAMTE W  aHAJIH3UPOBATh paspaboTky  u/unm peamn3alio  [MpPOEKTOB,
MPEANONararoinx;

- MaHupoBaHHe (paspaboTKy) MaTepHaIbHOIO NPOLYKTA B COOTBETCTBHHM C 3ajaueii

COOCTBEHHOI e TeNBLHOCTH (BKITIOYAs MOZCIMPOBaHHE H pa3pabOTKy HOKYMEHTALIHH ),

= [NTAaHHPpOBaHHUe ('}333])&607'1\'}’) MaTepHaJIbHOT O MPpOayKTa Ha OCHOBe CaMOCTOSTEIILHO

ﬂpOBCIIéHHbIX HCCIIEIOBAHH HOTp€6HT€ﬂbCKI'IX HHTEPECOB.

BBIH}/CKHHK IOJIYYHT BO3MOXKHOCTD Hay4YHTHCH:
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. BBIBIIATE M (DOPMYJNHpPOBaTH MpodnemMy, TpeOyIOLyl0 TEXHOJIOrHYECKOTOo

PELICHNA,

* MO,E[I'I(I)I'ILII/IPOBE[T]: HMEIOIIIHECSH OIPOAYKThI B COOTBETCTBHH C
CHTyaL[I‘ICﬁ/BaICaBOIVI/HOTpC6HOCTbIO/3ElB,aLI€ﬁ JEATEIIBHOCTH 158 B COOTBETCTBHHU C HX

XapaKTEPHCTHKaAMHU ])a3pa6aTbIBaTB TEXHOJIOTHIO Ha OCHOBE 0a30B0Oil TEXHOJIOTHH

TEXHOJIOTH3HPOBATh CBOW OIIBIT, [TPENICTABJISITL HA OCHOBE PETPOCHEKTHBHOIO

aHajii3a H yHI'I(l)I/IKaLII’II”I JCATCIIbHOCTH OIMCAHHUE B BHJIE HHCTPYKLUHH HIN TEXHOJIOIHYECKOH

KapThl.

1.2.5. TlpenmMeTHbIe pe3yabTaThl
[Ipoepayimmvie mpebo6ans Kk 3Hanuam (Pe3yabmamol Meopemueckoll n0O20mMosK,):

® [IpaBHJIa He3omnacHoi ]JEl6OTbI C DJIEKTPOHHO-BBIYHCIIUTCIIBHBIMU MalllHHAMH H

CpeacTBamH A cOopa MpoCTPaAHCTBEHHBIX JaHHBIX

. OCHOBHBIE BHJIBI TPOCTPAHCTBEHHBIX JAHHBIX
¥ COCTaBHbBIE YaCTH COBPEMEHHBIX FEOHH(OPMAIIMOHHBIX CEPBUCOB;
. npodeccuoHanbHoOe IIPOrpaMMHOE obecrieyeHmne ISt 00paboTkH

IPOCTPAHCTBEHHBIX JAHHBIX
2 OCHOBBI H MMPHUHIHIIBI aB]JOC"béMKH;

® OCHOBBI MW IPHHIIHIIBI })EIGOTBI riio0anbHbIX HABHUTALIHOHHBIX CIIYTHHKOBBIX

cucrem (IT'HCQ);

L4 [IpeacCTaBJICHHE H BU3Yyallku3alius [IPOCTPAHCTBEHHBIX JaHHbBIX JUITST

HeﬂpO(l)eCCIfIOHaIIbH BIX TTOJIb30BAaTEJIEN 5

. NPHHLUMINBI 3D-MoaennpoBanus;
. YCTPOHCTBO COBPEMEHHBIX KapTOrpad)HuecKiX CEPBHCOB;
. NPEACTaBICHHE W BH3yalH3alHs  [POCTPAHCTBEHHBIX  JAHHBIX  JUIA

Hel’IpO(l)eCCI'IOHELHBH BIX TTOJIb30BATENEH 5
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° Aemn(ppUpOBaHHE KOCMUYECKHX H300paKeHHUil;

° OCHOBBI KapTorpaguu.

H])OZP(MLMH()Z@ 177136606’(17'121/‘[ K YMEHUAM U HABLIKAM (p@j’}l’]bﬂ?(/l??bl I]])(II\'H’IZ/'-I(ZC/\"O17

n0020MOBKU):

® CaMOCTOSTEJIbHO peluaTh [TOCTaBJICHHYIO 3agavy, AHAIIM3UDYST H no,u6npaﬂ

MaTepHaibl H CpeacTBa s eé PEUICHHSI

. CO3/laBaTb W PACCUMTBLIBATBL IMOJETHBIA IUNIAH 71 OECMHMIOTHOIrO JIETATENbHOrO
annapara;
. oOpabaTeiBaTh ~ a3pOCBEMKY M T0/y4aTb  TOYHbIE OpTO(OTOTUIAHBI M

aBTOMAaTH3HPOBAaHHBIE TpéXMepHBIe MOJEJIH MECTHOCTH;

. MOAENHPOBaTh 3D-00BeKTHI;

. 3alIUIIATE COOCTBEHHBIE TPOEKTEL;

. BBITIOTHATE OLH(POBKY:

. BBITIOJIHSITE TPOCTPAHCTBEHHBIH aHaTH3;

. CO3/1aBaTh KapThl;

. CO3/1aBaTh NPOCTEHIINE reorpa@uiecKie KapTol Pa3inuHOro CoAePIKAHMSE;

. MOJICJTHPOBATEL reorpapuieckie 00BEKTEI U SBICHHSL

. MPUBOJINTH TMPHMEPEI MPAKTHYIECKOTO HCIIOJIb30BAHUS reorpapuueckux 3HAHHI B

Pa3InYHBIX obmacTsax JCATEIIBHOCTH.

1.3. Cucrema OLICHKH HOCTHIKEHHS TUJIaHHUPYEMbIX PE3yJbTaTOB OCBOEHHS OCHOBHOH

00pasoBaTenbHOM MPOrpaMMbl OCHOBHOTO 001IEro 06pa30BaHis
Buzab! koHTpoIS:

- HpOMe)I(YTOLIHbe:I KOHTPOJIb, HpOBOJJ,HMBIfI BO BpEMA SaI-IS{TPTﬁ;
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- HTOTOBBIM KOHTPOJIb, MPOBOAUMBIH TIOCIE 3aBEPLIEHUS BCEH yUeOHOH mporpaMmubl.

@opMBbI TPOBEPKH Pe3yIbTATOR:

- HaOmoieHre 3a 00yJaroLUMHCs B ripoliecce padoThl;

- UTPBI;

- HHINBHUIYaJIbHBIE U KOJUIEKTHUBHBLIE TBOPUECKHE pa6OTbI;

- Oecenbl ¢ 00yUarOUMMHUCS H HX POIUTEIISIMH.

(DOPMBI INOOBEACHHS HTOTOB:

- BBITTOJTHEHHE TIPAKTHUYECKHUX ])86OT:

- TEeCTBI;

- AHKEThI,

- 3allliTa MMPoeKTa.

HMrorosas aTTecTalis 06}’118}OLH,I”IXCF{ [IPOBOJUTCA TI10 pe3ylibTaTaM

TPOEKTA.

I[HH OLICHHUBAHHUs HOEIATEIIbHOCTH O6yanOHlI”IXCSI HCIIOJIB3YIOTCA HWHCTPYMEHTEI

B3aHMMOOIIECHKH.

caMo-

[MOArOTOBKH H 3alllHTHI

H

2.2. IlpumepHble mporpaMMbl yueOHBIX MpeaMeToB, KypcoB (Y TII, rne kak nmpumep mpomnucaHo

«Keiic 1 — 10 gacoB», mocjie KpaTKoe ONHCaHME, YTO 3TO 3a Keilc, onucaHHe MO4YacoBOe

BBIHOCHM YK€ B CaM I\’CI'VIC).

[TpumepHOe yueOHO-TeMaTHUYeCKOe TIIaHHPOBAHHE!

No | Pasmen nporpammsl yueOHOro Kypca KonnuectBo
n/m 4acoB
P

3nakoMcTBO. TexHuka OesomacHocTH. BBommoe 3austine («Mewss

MHP»).
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Beenenne B reowH(opmMauuoHHBIE — TexHosoruu. Kefic  1:
«Cospemennbie kapThl, in Kax onncars 3emao?».

Keiic 3HaKOMHUT 0Oy4arolUxcsi ¢ Pa3HOBHUIHOCTSIMH JaHHBIX. Peras
3ajauy Kefica, 00ydarolinecs: MIpoXoasT CIAeAYIOLIHEe TEMATUKH: KapThl
M OCHOBBl MX (OPMHUPOBAHHS, H3YUEHHE YCIOBHBIX 3HAKOB W
MPUHLIKIOB HX OTOOP@KEHHs HAa KapTe, CHCTEMbl KOOpPIWHAT U
MPOEKLUMH KapT, HMX OCHOBHbIE XapakTEPHCTHKH M BO3MOYKHOCTH
MPUMEHEHHs; MaclTad M JOp. BCHOMOraTelbHble HHCTPYMEHTBI
(opMHPOBAHHUS KAPTHI.

(OS]

Keiic 2: «['nobansnoe moszuimonupoBanue “Hafign cebs Ha 3emMHOM
mape”».

HecmoTpss Ha TO, YTO HABUTaTOpbl M CHOPTHUBHBIE TPEKEPhl CTaJIN
HEOTHEMJIEMOH YaCThIO HAIIeH KH3HH, Majo KTO 3HaeT MPHHIHI HX
pabotsl. [Ipoitns keiic, obyuaiomuecs y3uator mpo [JIOHACC/GPS
— TPUHOUNBL  PaboTbl, HMCTOPHUIO, COBPEMEHHBIE  CHCTEMBI,
npumeHenue. [IpumeHenue norrepoB. Busyanuzamus TeKCTOBBIX
TMaHHBIX Ha KapTe. Co3aaHnue KapThl HHTEHCUBHOCTH.

doTorpadun U MaHOPaAMBI.

Paznen, moOCBAUIEHHBIH ~ HCTOPUM W TOPUHIHIAM  CO3aHHS
dotorpadguu. Obyuarouruecs: MO3HAKOMSTCS C TEXHHKOI co3naHus
dotorpadguu, MO3HAKOMSATCS C  BO3MOYKHOCTSIMH ~ [TPUMEHEHMS
doTorpadun kax cpeacTna co3aaHMs Yero-iauoo.

i

OcHoBBI 23podoTochEMKH. [IpMeHeHHe OeCTUIOTHBIX aBHaLHOHHBIX
cuctem B a’podotochémre. Keilic 3.1: «/ns yero Ha camom gene
Hy KeH OeCHIOTHBIH JIeTaTeIbHBIH annapat?y.

OOBEMHBIH KeHc, KOTOPBIH MO3BOJIUT 00yUYatOLUMCSI OCBOMTH ITOJTHYIO
TEXHOJOTHUECKYI0  LEMOUKY,  HCIOJb3YEMYI  KOMMEDPYECKHMH
KOMITAHHSIMH. Y CTPOHCTBO M MPHHUKMNEI (pyHKUHOHHpoBaHud BIIJIA,
OCHOBBI (JOTO- H BUACOCHEMKH M MPHUHLMIIOB Mepefadyn HH(OPMaLHH
¢ BITJIA. o6paboTtka nanubix ¢ bITJIA.

Ketic 3.2: «M3mMeHeHue cpeibl BOKPYT LLIKOJIbI».

[lponomxenue kefica 3.1.  OOyuwaromiuecs, Hmes B CBOEM
pacropspKeHUH  AJIEKTPOHHYIO  3D-MOZeNnb  MIKOJBI, MPOJOJDKAIOT
BHOCHTH M3MEHEHHSI B MPOMYKT C LENbK OnaroycTpoiicTBa panoHa.
OGyuaroluecs Mpoa0JDKAIOT COBEPLIEHCTBOBATL CBOH HaBbiK 3D-
MOJIeTMPOBAHHUS, 3aBepIlas MPOEKT.

10

[TonroToBKa 3aliuThl IIPOEKTA.
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8 3aluTa NpoeKToB. )
9 3axnounTensHoe 3ausTre. [lonBenenre HToros paboThI. p
2.2.1. OOuue monoXKeHus
[Tporpamma  «['eouH(oOpMalHOHHBIE  TEXHOJOTHH»,  ABIAACDH HEOOXOAMMBIM

KOMITOHEHTOM o0mero oOpa3oBaHHsi BceX 00y4aloUMXCs, MPEAOCTABISET MM BO3MOIKHOCTD
MPUMEHATDL Ha MPAKTHKE 3HAHUS OCHOB Hayk. [Iporpamma siBrsieTcst (pakTHYECKH eIMHCTBEHHBIM
IIKOJIBHBIM y4eOHBIM KYpCOM, OTPaKalOLIMM B CBOEM COJCPIKAHHH OOIIHE [PHHLIMIIL]
npeoOpasytoleil nesTeabHOCTH 4YeloBeKa M BCE acleKThl MarepHalibHoi KymbTypbl. Kypc
HalpaBJieH Ha OBJIaZieHHe 00y4alolUMHUCs HaBbIKaMi KOHKPETHOH MpeaMeTHO-Ipeodpa3syioriei
JESTENLHOCTH, CO3JaHHE HOBBIX LIEHHOCTEH, YTO, HECOMHEHHO, COOTBETCTBYET MOTPEOHOCTSIM
pa3BuTHs obmecTBa. B pamkax « TeXHOIOrMu» nNpoucXoauT 3HAKOMCTBO ¢ MHPOM Mpodecchii 1
opHeHTauusi oOydarolluXcsl Ha paboTy B pasUuHBIX cepax OOLISCTBEHHOTO MPOHU3BOJICTBA.
Tem campiM oOecrieunBaeTcs MPEEMCTBEHHOCTH TMepexoaa o0ydaroluxcs OT o0uero K

npogeccHoHanbHOMY 00pa30BaHUIO H TPYJIOBOH AEATENLHOCTH.

[Iporpamma mpenmera «TexHosiorus;» obdecnedrBaeT (popMupoBaHHE Yy O0YYArOLIHXCS
TEXHOJIOTHUECKOT0 MbIIIIeHHs. CXeMa TEeXHOJOTHUECKOT0 MbILIIEHHS (MOTpeOHOCTh — Lellb —
crocob — pe3ynbTaT) Mo3BojisieT Haubosiee OpraHHuHO pelllaTh 3a/layd yCTaHOBJIGHHS CBs3eil
MeXIy o0pa3oBaTeNbHBIM H KM3HEHHBIM MPOCTPAHCTBOM, 00pa3oBaTelbHBIMH pe3ybTaTaMH,
MOJyUeHHBIMH TPH H3YyUEHHH pPa3JIMUHBIX MPeAMETHbIX oOjacTeilf, a Takke COOCTBEHHBIMHU
oOpa3oBaTenbHBIMH pe3yjibTaTaMi (3HAHWSIMH, YMEHHSMH, YHHBEPCAILHBIMH YUeOHBIMH
NeWCTBUSMH M T. J.) M JKH3HEHHBIMM 3azadamu. Kpome TOro, cxema TEXHOJIOTHYECKOIO
MBIIIJIEHHs TO3BOJISIET BBOAMTH B 00pa3oBaTENbHBIM Ipollecc CHTYallMH, aroLIMe OIbIT
MIPUHSITHS MParMaTHUHBIX peIIeHHII Ha OCHOBE COOCTBEHHBIX 00pa30BaTeNbHBIX PE3yIbTaTOB,
HauMHAs OT pelieHHs: OBITOBBIX BOMPOCOB M 3aKaHUMBas pelIeHHeM O HarpaBieHHsX
MPOIOJIKEHNsT 0Opa30BaHmsl, TOCTPOSHHEM KapbepHbIX H JKH3HEHHBLX INIaHOB. Takum oOpaszom.
nporpamma  «['eonHpopmaruka» 1o3BossgeT c(OpMHpOBATH Yy  O0ydYarolIMXCs — pecype
[PAKTHYECKUX YMEHHH H OIblTa, HEOOXONMMBIX Ul pa3yMHOH OpraHM3alMH COOCTBEHHOI
)KH3HH; CO3[0aéT YCIOBHS JUISI Pa3BUTHS HHHULIMATHBHOCTH, HM300pETaTENIbHOCTH, THOKOCTH

MBILIJIEHHS.
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VY4eOHO-BOCTIMTATENBHBIM MpoIlecc HampaBieH Ha (OPMHPOBAHHE W pa3BUTHE
pa3IMYHBIX CTOPOH 00YHaAIOUIMXCsl, CBSI3AHHBIX C pealn3anneil Kak WX COOCTBEHHBIX HHTEPECOB,
TaK W MHTEPECOB OKpy’Karollero mupa. [Ipm 3TomM rubKocTh MpOrpaMMBbl ITO3BOJISET BOBJEUD
00yuarolMXes ¢ pasAMYHBIMU CIIOCOOHOCTAMH. BoMbLIoi 00BEM MPOEKTHBIX PaboT MO3BOJISET
Y4YECTh MHTEpEChl B 0COOEHHOCTH JMYHOCTH KaXKIOro 00YyYarollerocs.. 3aHaTHS OCHOBAHbI Ha
JTHYHOCTHO-OPHEHTHPOBAHHEIX TEXHOJIOTHSX OOydYeHHs, a TaKke CHCTEMHO-IESITEeTbHOCTHOM

METOEC OGy‘-IeHHH.

Hannas nporpamma MpeanojiaraeT BapHaTHBHBIA MOIXOZ, TaK KaK B 3aBHCHMOCTH OT
00yyJarorerocst Mo3BOJISIET YBETHUHTh WIIH YMEHBIIUTE 00BEM TOH HIIM MHOH TEMBI, B TOM YHCIIe

H CJIOXKHOCTD, a TaK¥Ke MOPAI0K IMPOBEOECHH S 3aHSITHH.

2.2.2. OcHOBHOE coJiepikaHue yueOHBIX MPEJIMETOB Ha YPOBHE OCHOBHOIO 00111ero 06pa3oBaHus

Ha mnpotsbkenun kypca mnporpaMmbl OOydYarOUIHEcs TMO3HAKOMSTCS C pa3idyHbIME
reonH(pOPMAIHOHHBIMH CHCTEMAMH, Y3HAIOT, B KAKUX 00JIACTSAX MPUMEHIETCS] TeOMH(POPMAaTHKA,
Kakhe 3aJadyld MOJMKET peIlaTh, a Tak)ke CMOTYT caMH INPHUMEHSTH e€ B CBOell MOoBCeAHEBHOMN
xu3Hd. OOyuaromruecss 6a30BO YCBOST MPHHIUI TO3UIMOHHpoBaHHs ¢ romotnsio [THCC.
VY3HAIOT, Kak MOXKHO OpraHH30BaTh COOP CITYTHHKOBBIX JAHHBIX, KAK OHH MPEACTABIISIIOTCS B
TEKCTOBOM BHJE H KaK HX MOYKHO BH3YaJH3MpOBaTh. B paMkax nporpaMMbl BEIOEPYT MPOEKTHOE
HarMpaBjIeHHe, HaydaTcs CTaBHTh 3aa4yi, HUCCIEeA0BaTb MpoOieMaTHKy, MIIAHUPOBATH BEAECHHE

IMPOEKTa U rpaMOTHO pacnpeaeyiaTh PO BHYTPH KOMaH/IbI.

OOyuarotiecss CMOTYT TO3HAKOMHTBCS C  HCTOpHEll MpPUMEHEHHS OECIHIOTHBIX
JeTaTe/bHBIX anmnapaToB. Y 3HaIOT O COBPEMEHHbIX OECMHIIOTHHKAX, CMOTYT PELIHTEL Pa3sinyHbIe
3a7a4y C UX ITOMOILBI0. Y3HAIOT TakkKe H 00 OCHOBHOM YCTPOICTBE COBPEMEHHBIX OECIHIIOTHBIX
cuctem. OOyyarolfecs y3HalOT, KaKk co3faéTcsl MONETHOE 3agaHue s OecnunoTHHKOB. Kak
MPOM3BOJMTCS 3aMycK M HaibHeHmas cbéMka ¢ momompbio BAC. A Takke mnosmydar Takue

pe3ynbTaThl ChEMKH, KaK OPTO(POTOILIAH U TPEXMEPHBIE MOJICITH.

OGyuaromuecs  yraydsTcss B TEXHONOrMIO  00pabOTKH — reoJaHHbIX — MyTEM
ABTOMATH3UPOBAHHOIO MOJETHPOBAHHS OOBEKTOB MECTHOCTH. CaMOCTOATENbHO CMOTYT

BBIITOJTHHUTDL C'béMl(y MECTHOCTH TIO HOHéTHOMy 3aJaHHIO. CO3,HELH}’T 3D-Mmonens.
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OO6yuaromnecs o3HakomsTCs ¢ PasTHIHBIMH YCTPOHCTBAMH IPOTOTHIHPOBAHHS. Y 3HAIOT
o0LHe NpUHUUTBL PaGOTHI YCTPOHCTB, chepsl UX NpHMeHeHHs u MPOIYKThl NESTENbHOCTH
JaHHBIX yCTpoHCTB. OOyvaroumecs Hay4yatcss TOTOBUTE 3D-monenmu mns mevatu c TTOMOUIBIO
SKCIIOpTa NaHHBIX. JIOMONHAT MOENH MO AAHHBIM a3pO(POTOCHEMKH € MOMOILBIO py4HOTO

MOIEITHPOBaHMS. HpHMCHHT yCTpOﬁCTBa JUTST HpOTOTHHHpOBaHHH JJIs1 [I€YaTH 3aJaHusl.

OOyuaroruecs usyyar ocHOBEI B TMOAroToBKe npesenTauun. CosmanyT eé. TlonroTonsTes

K IIPEACTaBIEHHIO PCATH30BaAHHOIO IpPOTOTHIIA. HpCJ_ICTaBHT €ro, 3auuuras [IPOEKT.

(US)

1. TlpumepHusiit yue6upIit mnan OCHOBHOT0 0011ero o6pazoBanus

o

1.1. ITpumepnsrit KalCHIapHbIH yueOHbIH rpadguk Ha 2019/2020 Y4eOHBIit ron

Hepyon o6yuenna — CEHTAOPb-Maii.
Konnuecrso yuedunix nepenp — 34,
Konnuecrso yacos — 68,

Pe:xxum nposenenns sansruii: 2 pasa B HeJeJo.

HPEBHHH‘IHI:IC N BBIXOIHBIE IHH (HO HpOH3BO,HCTB€HHOM)’ KaJleH1apro ITPH  [IECTHIHEBHON

paboueit Henene):

Kannkymnspuerii nepuon;:

Ne | Mecsn Dopma Kon- Tema zansarus Dopma KOHTpoIs
n/n 3aHATHS | BO
4acoB

1 Cenrsibps | JI/TIP

o

3HaKOMCTRO. Texnuka | Becena
Oe3onacHocTH. BpoaHoe
3aHsTHEe (MeHsis mup+).
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[S]

Centsabpn

JUTIP

o

Heobxonumocts  kapTel B
coBpemMeHHOM Mupe. Cepsr
IPUMEHEHHsI,  TepPCIeKTHBbI
MCTIONIE30BaHHUS KapT.

Becena

(U8]

CeHTs6pb

JUTIP

o

Bextopuble  nannele  Ha
KapTax. 3HAKOMCTBO C BeO-
['MC. IBer xak arpubyT
KapThI. 3HAKOMCTBO &
KapTorpapuyecKiuMH OHAiTH-
CEpPBHUCAMH.

Becena

Centsiopn

JI/TIP

Ceet u user. Ponb uBera Ha
kapre. Kak 3actaBuTh 1BET
padoTaTh Ha cehs?

Becena

OxTs10pn

JI/TIP

o

Cospmanne u  nybaukanus
COOCTBEHHOI KapThl.

IlemoHcTpanms
penieHns Keica

OxTs6pb

JUTTP

o

Cucremspl rinodaabHOro

IMO3HIIHOHHUPOBAHHSI.

Becena

OxTsa6pb

JU/TIP

H]DHMCHGHI’IQ CIIYTHHKOB I
HO3NIHOHHUPOBAHHS.

Hemonctparnus
peLuenus Keica

OxTs6pB

JU/TIP

Heropus Gororpaduu.
Qotorpadus  kak  crocod
H3YYEHHS OKPYIKaloLIero

MHDA.

Becena

Hos6pb

JU/TIP

o

XapakTepuCTHKH
(oToanmaparos. I[Tonyuenue
Ka4eCTBEHHOr0 ()OTOCHHMKA.

Becena
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10 | Hos6ps JUTIP 2 Co3pnanne chepuueckux | Becena
[IaHOpaM. OcHoBHBIE
TTOHSITHSI. Heobxomumoe
obopymoBanue. Texunka
CBEMKH ceprueckux
aHopam pasnnIHON
anrapaTypom.

11 Hos6ps JUTIP 4 Co3nanue cepuuecknx | TecTiposanue
naHopam. CmuBka
MONYy4YEHHBIX  (hoTorpaduii.
Koppexuus H peTy1Ib
naHopam,

12| dexaGps JUTIP 1 DoTorpammeTpus " ee | becena
BIIUSIHHE HAa COBPEMEHHDILI
MHD.

13| exabps JUTIP 2 Cuenapun cbemkn 06bexToB | Becena
st MOC/IEYIONIEro
[IOCTPOCHH S HX B
TPEXMEPHOM BH 1€

14 | Hexabps JUTIP 4 [Tpunumn nocrpoenus | becena
TPEXMEPHOTO  H300pakeHH sl
Ha KoMmIipioTepe. PaGorta B
(ororpammerpuueckom 10 -
Agisoft  Metashape  wnm
AHAJIOTHYHOM. Ob6paborka
OTCHSITOrO MaTepHaa.

15 | HexabGps JUTTP 2 becnunornuk B | becena
reonH(popmMaruke.
YCTpo#icTBO M mpuMeHeHMe
JIpoHa.

16 | SluBape JI/TIP 2 Texumueckue  ocoGennoctn | Becena

BITJIA.
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SHBaph-
Deppalib

JUTIP

[Tunotuposanue BITJIA.

TecTtupoBanue

deppaib

JUTTP

Hcrnons3oBanue
OeCnUIIOTHUKA U1 CBhEMKH
MECTHOCTH.

[emMoHcTpartus
peleHus Kekica

Maprt

JU/TIP

(98]

Bo3znukaroiue poOJIEMBI
npu co3gaHuu 3D-monenei.
CriocoObl  penakTHPOBaHMUSI
TPEXMEPHBIX MOJENeH.

Becena

Mapt

JUTIP

o

TexHnonoruu
MPOTOTHUITHPOBAHHSI.
YeTpoiicTBa U1 BOCCO3IaHMUs
TPEXMEPHBIX MozeneH.
PaGota ¢ 3D-npunTepom.

Becena

)

Mapt

JUTIP

du3nueckne H XUMHYECKHE
cpoficTBa mnacTuxka st 3D-
[pUHTEPA. [TeuaTs
TPEXMEPHONH MOJENH LIKOIbL.

TectupoBanue

[SS]
o

Maprt

JUTIP

Pabora B [1O mnst pyuHoro
TPEXMEpPHOTO
mozenupoBaHus — ScetchUP
HJTH aHAJIOTHUYHOM.

Becena

o
(US]

Anpenb

JUTIP

DKCIOPTUPOBAHKE
TpexXMepPHBIX (aitnos.
[TpoexTupoBaHue
COOCTBEHHOH CLIEHBL.

Becena




24 | Ampenb JUTIP p ITeuate Mmomenu wa 3D- | Becena
IpUHTEPE. Odopmnenne
TPEXMEPHOH  BELIECTBEHHOIT
MOJEIH.
25 | Mait [P 3 [Togroroska 3ALIUTHI
IPOEKTA.
26 | Mait [1P 2 3aluTa mpoeKToB. [lemoncTparius
PeLIEeHHS KEUCOB
27 | Maii JUTIP 2 3aKJIIOUUTENIbHOE  3aHSTHE.
Ilonsenenne HUTOroB padoOTHI
[Tnansl o gopaboTke.

3.2. Cucrema ycnoBuit peannsalin OCHOBHOH 0011e00pa3oBaTenbHolt TporpaMMbl

3.2.1. Omnncanne KampoBbIX YCIOBHH peanu3alid OCHOBHOH 00pa3oBaTeNbHOH MpOrpamMmbl

OCHOBHOTO 00111ero 06pazoBanus (ONMHCAHWE KOMIIETEHIMI HACTABHHKA)

HacraBnuk nporpammsl «I'eonnpopmarika» paboTaer Ha CThIKE CaMbIX aKTyalbHbIX 3HAHHI 10
HaIpaBJICHHIO I'€ONPOCTPAHCTBEHHBIX TEXHOJOTHH, a TakKe reHepHPYeT HOBbIE MOAXOIBI M
pelieH s, BOMIOLAs HX B pealbHble MPOeKThl. HacTaBHUK SIBISIETCS rPaMOTHBIM CIIELHAIHCTOM
B 00JIaCTH reOMH()OPMALHOHHBIX CHCTEM, CIIEHT 38 HOBOCTSIMH CBOEi OTpaciiu, H3ydaeT HOBbIE
TexHosioru. O6anaeT HaBbIKAMH TTPOEKTHOH AESTeNbHOCTH, BHEAPSS €€ MPUHIHUITBI B TPOLIECC

o0yd4eHHs.

HacTtaBuHuk B paBHOfI cTerneHd oO0JlagaeT KaK CHCTEMHOCTBIO MBIIIJICHHUS, TaK W OYXOM
TBOPYCCTBA, MOOHIIEH, YMECCT pa6OTaTb B KOMdAH/IC, KPUTUYCCKH MbICJINTh, aHAJIM3UPOBATh U

000011aTh OTIBIT, FeHEPHPOBATL HOBOE, YMEET CTaBUTh 3a1avd H pPELIaTh UX, a TaKxKe pa60'r£1'rb B
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YCIIOBHUSAX HeOHpeJ_ICIIéHHOCTH H B paMKax ﬂpOeKTHOﬁ napagurMmal. [Tomumo 9TOIr'o, HaCTaBHUK

o0nafaeT nefarorHyecKoil XapusMoii.
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4. ConepskaHue Kypca
OcHoBHbIE pa3ae/bl POrpaMmbl y4efGHOro Kypea
1) BBeaenne B 0CHOBbBI reoH(GpOPMALHOHHBIX CHCTEM H MPOCTPAHCTBEHHBIX AAHHbIX.

O6yanOLLIH€CH MO3HAKOMSATCA C  Pa3sIUYHbIMHA COBPEMEHHBIMHU FeOI'II-I(l)OpMaL[HOHHI;IMI'I
CHCTEMaMH. Y3H21IOT, B Kakux o0JacTsx IIPUMEHSIETCST TeOI/IH(I)OPI\/[EITHK&, KaKne 3amadyld MOMXKET

perrats, a Takke Kak 00yJarommecss MOI'yT CaMi MPUMEHSITh €& B CBOEH MOBCEIHEBHON JKH3HH.
2) ¥Ypox pa6orsi ¢ TJIOHACC.

OOyuarouecs 6a30B0 yCBOST MPHHIMI TO3MIHOHHPOBAHUS ¢ oMo [HCC. Y3HaloT, Kak
MOJKHO OPraHH30BaTh COOP CIYTHHKOBBIX TAHHBIX, KAK OHH MPEJICTABISIOTCS B TEKCTOBOM BIIE

M KaK X MOKHO BH3YaJH3HPOBATE.
3) BwiGop npoexTHOro HANpaB/eHus U pacnpeeneHne poJieii.

BBI60p [IPOEKTHOI'0 HallpaBJICHHUS. [TocTanoBska 3aJavyi. MCCJ’[G,HOBEU—IHC H]DO6H€M&TI‘1KI’I.

[Inanuposanne npoexra. Pacnpenenenue poseii.
4) YcrpoiicTBo H npuMeHeHne GeCHIOTHIKOB.

OGyuaromyecs Mo3HAKOMSTCS ¢ ucTopueil mpumenenuss BAC. Y3Ha0T 0 coBpeMeHHBIX BAC,
KaKie 3a1aqd MOXHO pelaTh C HX [OMOLIbIO. Y3HAIOT Tak)Ke OCHOBHOE YCTPOICTBO

coBpeMeHHbIX BAC.
5) OcHOBbBI CbEMKH ¢ 0ECMHIOTHHKOR.

OOyuaromnecs y3HaroT, Kak co3naércs monétHoe 3ananue s BAC. Kak MIPOH3BOIUTCS 3aMyCK
W nanbHeiias chémka ¢ nomombio BAC. A Taioke Kakue pes3ynbTaThl MOXKHO TOMYYHTh H KAK

3TO cAefath (MOoMy4eHHe OpTOQOTOIIIAHA H TPEXMEPHOM MOJIENH).
6) YruyOnénnoe n3yveHue TEXHOJOTHIT 00pabOTKH reogaHHBIX.
ABTOMaTH3HPOBAHHOE MOJIENMPOBAHHE 0OBEKTOB MECTHOCTH ¢ MoMomlsto Agisoft PhotoScan.
7) C6op reoqaHHbIX.
A3podoToCchEMKA, BBITOTHEHHE CHEMKH MECTHOCTH T10 MONETHOMY 3aIaHHIO.
8) O6paboTka 1 aHAIH3 reoJaHHbIX.
Cosnanue 3D-moneneft.

9) Hsyuenue ycrpoficTBa st IPOTOTHIHPOBAHHSI.
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O3HakoMmJIeHME C YCTpOMCTBaMM MPOTOTHUIHPOBAHUS, MPEAOCTABIECHHBIMU O0yYarOLIMMCS.
O6yuaromurecs y3HaloT 00111K1e NPUHIHUITBI PA00THI YCTPOMCTB, a TAK)Ke KOT/Ia OHH TIPHMEHSIIOTCSI

H YTO C UX MOMOIIBIO MOYKHO MOJTYYHTb.
10) IToaroroBKa JAHHBIX /s YeTpoiicTBA MPOTOTHMHPOBAHUS.
[Tonrotoska 3D-mozeneH, 3KCIOpT NaHHBIX, MOArOTOBKA 3aJaHHH 110 MeYaTH.
11) IporoTunupoBauie.
[IprMeHenne ycTpoHcTB mpoToTHIMpOBaHHst (3D-npuHTEp).
12) ITocTpoeHne NpoCcTPAHCTBEHHBIX CIIEH.

,B;OI'IOIIHGHI/IG MOJIENIeH MO JaHHbIM 83})O(I)OTOC"béMKH C INOMOLIBIO PYYHOTO MOICITHPOBAHHSA H

[IOJIrOTOBKA K IIe4aTH Ha yCTPOHCTBAX MPOTOTHITHPOBAHHS.
13) IToaroroBKa npe3eHTAUIA.

1/13}’1161{1«16 OCHOB B TIOATOTOBKE TMPE3CHTAIIHH. CO3,H,EIHH€ [MPE3CHTAILlMH. [TonroroBka K

NPEACTABICHHIO PEATM30BAHHOTO MPOTOTHIIA.
14) 3amuTa npoexToB.

[Ipencrapnenne peaqi3oBaHHOTO MPOTOTHIIA.
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4.1. TemaTu4ecKkoe NJIAHHPOBAHIE

Ne ri/nn

Pasnensl nporpaMmsl yueOHOro kypca

Bcero
4acoB

3uaxomcTBo. Texnuka 6esonacHocTi. BBoaHoe 3aHATHE
(«Mensist Mup»).

2

Beenenue B reonnpopmanuonnbie Texoaornu. Keiic 1:
«CoBpemennble KapThl, nin Kak onucars 3emitio?».

)
—

HeobxomumocTs kapTe! B coBpemerHOM Mupe. Cdepsl
MPHUMEHEHHs], TIEPCIIEKTHBBI HCIIOTB30BAHHS KapT.

o

o
o

BekTopHble nanHble Ha KapTax. 3HaKoMcTBO ¢ Be6-T'UC.
[{BeT kak aTpuOyT KapThl. 3HAKOMCTBO C
KapTorpa@HuecKUMH OHIaiH-CEPBUCAMH.,

NS

3]
(OS]

Cser 1 uBet. Ponb 11BeTa Ha kapre. Kak 3acTaBuTh LBET
paboTath Ha cehs?

1o
>

Cospanue n myOIHKaKs COOCTBEHHOM KapThl.

o

Keiic 2: «I'nmo6anbHoe mozuuuonuposanue “Haiign ce6s
Ha 3eMHOM 1mmape”».

(%)
—_

CucTeMBbl r100abHOTO MNO3UIIHOHHUPOBAHM .

o

(US]
o

HPHMGHCHHG CIIYTHHUKOB OJIS TTO3HHIHUOHHPOBAHHSI.

N

PoTorpadpuu H NaHOPAMBI.

Hctopus dotorpadun. dotorpadust kak crnocod u3yueHus
OKpYy’Karouero Mupa.

XapaktepucTiki (otoannapatoB. [lonyueHue
Ka4ecTBEHHOT0 ()OTOCHHUMKA.

o

[
Lo o

Co3nanne cheprueckux manopam. OCHOBHBIE TTOHSITHSI.
Heobxonumoe obopynoBanue. TexHHKa ChbEMKH
cpepruecKHX TaHOpaM pa3IuYHON anmapaTypoii (kamepsl
cMapTdoHOB Oe3 WTAaTUBOB, ITH(POBBIE (hOTOAIIAPATHI CO
ITaTHBAMHM H T. II.).

o

44,

Co3nanue chepuyeckux manopam. CIIHBKA MMOTYUYEHHBIX
¢dotorpaduil. Koppexius u peTyuis nanopam.

W

OcnoBbl a3podorochémin. [Ipumenenne BAC
(becnHIOTHBIX ABHALHOHHBIX CHCTEM) B
azpodorocnémre (Kefic 3.1: «/lnst uero na camom gesie
HYKeH 0eCnHJIOTHBI JeTaTe/IbHbI anmapar?»).

n
i

CDOTOFDEU\/II\'IGTDI‘ISI U e€ BIIMSHHE Ha COB])GI\/I@I“II‘II;Iﬁ MHP.
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CreHapun cbEMKH 00BEKTOB ISl MOCIEIYIOMIET0 2
MIOCTPOEHHS UX B TPEXMEPHOM BH/IE.
5
[TpuHumn moctpoeHns TpéxmMepHoOro H300pakeHus Ha 4
Kommprotepe. Pabora B hoTorpammerpuueckom 10 —
Agisoft PhotoScan unu ananorunumom. O6paboTtka
5.4 OTCHSITOr0 MaTepuana.
becrimnotHnx B reonnpopmarnie. YcTpoiicTo u 2
54 PUMEHEHHE IpOHa.
5.5. Texunueckie oco6ennoctn BITJIA. 2
56. [Tunotuposanne BITJIA. 6
Hcnonb3opanne GeciunoTHHKA U CHEMKH MECTHOCTH. 6
3.7
Bosnukaroue npo6iemsl mpu coznanuu 3D-momene. 3
58 Croco0bl penakTHPOBaHHS TPEXMEPHBIX MOJIENE].
Texxonoruu npororunuposanus. Yerpoiictsa mis 2
BOCCO31aHMs TPEXMEPHBIX Mozeeii. PaboTa ¢ 3D-
59 IIPUHTEPOM.
DusnyecKre 1 XUMHYECKHE CBONCTBA MIACTHKA ISt 3D- 1
510 npuHTepa. [leyaTs TpEXMEPHONH MOIEIH HITKOIbI.
Keiic 3.2: «M3meneHne cpeanbl BOKPYT MKOJIbD.
6.1 Pa6ora B I1O a5 pyuroro TpéxmepHoro MOZEIHPOBAHHS 1
— SketchUp win anajorausom.
6.2 DKCIOPTHPOBAHHE TPEXMEPHEIX (aiiyoB. [IpoexktupoBanne i
COOCTBEHHOI! CLEHBI.
6.3 [lewats Monenmn na 3D-nipunTepe. Odopmienne 2
TPEXMEPHOH BEIIECTBEHHOH MOIENH.
7 ITonroToBka 3aIuTEI NPOEKTA. 3
8 3alnTa MpoeKToB. 2
3axsounTenbHoe 3aHsTHe. [lonsenenne HToros paGoTsl. 2
9 [Inansl no mopaborke.
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Keiicbl, BXogawme
B Mporpammy

KpaTtkoe copgep:rkanue

Keic 1. CoBpemeHHble
KapTol, nan Kak onucatb
3emnto?

Keic 3HaKoMUT 06y4atoLMXCA C Pa3HOBUAHOCTAMM AaHHBIX. Pelas
3afady Keiica, obyyatoLeca MpoXoAAT Chesytolime TEMaTUKIM: KapTbl U
OCHOBbI UX GOPMMPOBAHMA; U3yHEHUE YCIIOBHbIX 3HAKOB W NPUHLMMOB X
OTOBparkeHWs Ha KapTe; CUCTEMbl KOOPAMHAT M NPOEKLMIA KapT, UX
OCHOBHbI€ XapaKTEPUCTUKM U BO3MOXKHOCTU NPUMEHEHWS; macwTab u ap.
BCMOMOraTe/ibHble MHCTPYMEHTbI GOpMUPOBAHMA KapTbl.

Keic 2. FTnobanbHoe
NO3ULMOHMPOBaHUe «Haiau
cebA Ha 3eMHOM Luape».

HecmoTpsa Ha TO, 4TO HaBMraToOpbl U CNOPTUBHbIE TPEKepbl CTanu
HEOTbEMNEMON YaCTbt0 HaLLeW }KU3HWU, Mano KTO 3HAeT NPUHLIMM UX
paboTbl. Mpoiaa Keitc, obydatouwmecs ysHatoT npo NTOHACC/GPS —
NPMHUMNLI PaboTbl, UCTOPUIO, COBPEMEHHbIE CUCTEMbI, MPUMEHEHUE.
MpumeHeHWe norrepos. BusyanusaLmsa TEKCTOBbIX AaHHbIX Ha KapTe.
Co3paHune KapTbl MHTEHCMBHOCTMU.

Kelic 3.1. AspodoTochémKa.
«[lna yero Ha camom gene
HyXeH 6ecnunoTHbIN
JieTaTeNbHbIM annapaT?».

Ke#c 3.2. UameHeHue cpeapl
BOKPYT LWKO/bI.

O6BEMHBIN Kelic, KOTOPbIN MO3BOMUT 06YYAOLMMCA OCBOUTL MOHYHO
TEXHO/IOTMYECKYIO LIeMOYKY, MCNOIb3yEMY KOMMEPYECKMMU
KOMNaHUAMK. YCTPOMCTBO U NPUHLMMBLI YyHKUMOHMPOBaHua BIJA,
OcHOoBbI OTO- 1 BUAEOCHEMKM U MPUHLMMNOB Nepeaayn MHGoPMaLMm C
BINJ1A, obpaboTka AaHHbIX ¢ BMJA.

MpoaonkeHue kelca 3.1. Obyvatolmecs, MEA B CBOEM PaCMOPAMKEHUM
3/IeKTPOHHYI0 3D-moAenb WKOAbl, MPOAOAKAOT BHOCUTb M3MEHEHMUA B
NPOAYKT € Luenbto BnaroyctpoicTa paioHa. Obydatowmecs Npoao KarT
COBEepLIeHCTBOBATb CBOM HaBblk 3D-MoAennpoBaHmMa, 3aBepLuan NpoeKT.

4.2.4.

MaTepH‘cU[I:HO-TGXHI/IqGCKI'Ie

YCIIOBUSI ~ peaju3allid  OCHOBHOH  oOpa3oBaTeNbHOMN

porpamMMel (10 CyTH, 00BEJUHEHHE BCEX PECYpPCOB, POTHCAHHBIX B Keiicax)

Cniucok o0opynoBaHus

Ne n/n HaumeHoBaHue KpaTkue TexHuueckue xapamepwcmxﬁ En. nam. Kon-Bo
1 | KomnbroTepHbiii knacc UKT
1.1. MOV (npuHTeEp, CKaHep, Konup) MuHuMmaneHble: dopmat Ad, nasepHbli, wT.
4/6.
1.2, HoyTbyK HacTaBHWKa C HoyTtbyk: .

obecnedyeHnem

npeaycTaHOB/IEHHOM onepaLMoHHON
CUCTEMOM, OPUCHBIM NPOrPaMMHbIM

NpoW3BOAMTENBHOCTL NpoLeccopa (no
Tecty PassMark — CPU BenchMark
http://www.cpubenchmark.net/): He
meHee 2000 eamHuL,

06bEM OnNepaTUBHOM NamATH: He meHee 4
r6;
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06BbEM HakonuTensa SSD/eMMC: He meHee
128 1'6;

MO ana npocmoTpa W peaakTUpoBaHuAa
TEKCTOBbIX JOKYMEHTOB, 3/IEKTPOHHbIX
Tabauy, v NnpeseHTaumni
pacnpocTpaHéHHblx dopmaTos (.odt, ,txt,
1tf, .doc, .docx, .ods, .xIs, .xIsx, .odp, .ppt,

.pptx).

1.3.

HoyTbyK ¢ npeayctaHoBAeHHOM
onepaunoHHOM CUCTEMOW, ODUCHBIM
nporpammHbim obecneyeHmnem

HoyTbyk:

He Huxke Intel Pentium N (uan Intel
Celeron N), He Huxe 1600 ML,
1920x1080, 4Gb RAM, 128Gb SSD;
NPOM3BOANTENbHOCTb MpoLeccopa: He
meHee 2000 eanHuLL

MO ana npocmoTpa v peaakTUpoBaHUA
TEKCTOBbIX JOKYMEHTOB, 31EKTPOHHbIX
Tabauuy, v NnpeseHTaumni
pacnpocTpaHéHHbix dopmatos (.odt, ,txt,
.rtf, .doc, .docx, .ods, .xls, .xlsx, .odp, .ppt,

.pptx).

T,

10

1.4.

MNHTEepaKTUBHbIN KoMNAeKc

KoamnyectBo 04HOBPEMEHHbIX KacaHWM—
He meHee 20.

LT,

Ypok TexHonoruu

2:1

ApantusHoe obopypoBaHue

2.2.

3D-060pyanoBaHue (3D-npuHTEp)

MUWHUMaNbHbIE:

TMN NpuHTepa: FDM;

matepuan: PLA;

pabouunii cToN: C Noaorpesom;

pabouan obnacTb (XYZ): oT 180x180x180
MM;

CKOPOCTb NeyaTtu: He meHee 150 mm/cek;
MWHWUMaNbHaA TONIWMHA cnoA: He bonee
15 MKm;

dopmart dainos (ocHosHbIe): STL, OBJ;
3aKpbITbIM KOpNyC: Hanu4yue.

T,

&3

Mnactnk gna 3D-npuHTepa

ToNWmWHa NAACTUKOBOW HUTK: 1,75 mm;
maTepuan: PLA;
BecC KaTyLwWwku: He meHee 750 rp.

wT.

15

2.4.

MO pgna 3D-moaennpoBaHua

ObnayHblit UHCTpyMmeHT CATMP/ACYT,
0XBaTblBarOLLMK BeCb Nnpouecc paboTsl ¢
W3aennaAMM — OT NPOEKTUPOBaHUA A0
M3roTOBAEHMA.

[JononHuTensHoe obopyaosaHue

2:5;

LLinem BUpPTYyanbHOM peanbHOCTH

Obuwee paspeweHure He meHee 2160x1200
(1080%1200 ans Kaskooro rnasa), yron
o0630pa He meHee 110;

Ha/Nn4ymMe KOHTPON/epoB — 2 WT.;
Ha/nM4mne BHEeLHWX AaTYMKOB — 2 LWT.;
pasbém A1A NOAKAKYEHWUA HAYLWHWKOB:
Hanuuue;

BCTPOEHHAA Kamepa: Hanuuyue.

KOMNANEKT
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Wratne ana KpenneHus 6asosbix KomnnekT u3 asyx wratueos. Komniek
2.6. CTaHUmi CoBmecTMOCTb Co Waemom BAPTYaNnbHOR | 1
peanbHocTh, n.2.3.1.
Konnuectso agep npoueccopa - He menee
4
TakToBas yacToTa npoueccopa - He MeHee
27 2500 Mruy,
Buaeokapta - He Huwe Nvidia GTX 1060, 6
'6 BaeonamaTh
Obbem onepaTuBHOMN namaT - He meHee 8
HoyTtbyk ¢ OC ans VR-wnema ro. WwT.
TpeboBaHua K cucTeme BMPTYanbHoOMU
peanbHOCTH:
noanepXKka mobUnbHbLIX Waemos
BMPTYyanbHoOM peanbHocTH nog
ynpasneHnem OC Android;
NOAAEPX KA YNPaBNAOWMX KOHTPOANEPOE
C BO3MOXKHOCTbIO 6-KOOpAMHaTHOTO
OTCNEXKNBAHWUA NONONKEHUA B
NpOCTpaHcCTBe;
TEXHO/IOTA NOJIHOW KOMMEeHcauMu nara
(anti-latency): nzo6pasenme [OKHO
BbIBOAWTLCA /19 TOYEK, B KOTOPbIX
OKaX)yTcA JIeBbIi U NpasbIli rnasa
NoNb30BaTeNA Yepe3 Bpems, KOTOpoe
AO/KHO NPOMTU C MOMEHTa Hayana
onpeaeneHna MecTonoNoKeHna rnas
NONb30BaATENA A0 MOMEHTA OKOHYaHMA
BbIBOAA M306paskeHus.;
naouanb OTCARKMBAHMA NONb30BaTenel
— He MeHee 16 KB. m;
KO/MYeCTBO Nonb3oBaTesiel — He meHee 3
yen.
2.8. TpeboBaHUsA K cUcTeMe OTCARIKMBAHMA
NonoMeHna nonb3osatenell (TpekuHra):
TUM CUCTEMbI OTC/IEKUBAHMA: 6-
KOOPAMHaTHaA cMCTema OTCAEMMBAHUS;
06wWuit Bec oaHOrO ycTpolicTea TpeKuHra
— He Bonee 20 ;
TEXHO/IOTUA: ONTUKO-MHEPLMaNbHbIN
TPEKWHT, aKTUBHbIE MapKepsl,
paboTatolime B MHdpakpacHom
AuanasoHe;
yrosn 0630pa onTUYeCcKoi crcTemsl — He
meHee 230 rpaaycos;
BPEMA OTKMKA CMCTEMbI TPDEKWMHIa — He
6onee 2 mc;
pasmeLlleHne CeHCOPOB: Ha 06beKkTe
OTCNEXMBAHUS;
CEHCOpbI, NCMONb3yemble Ann
OTCNI@KMBAHUA WNEMOB BAPTYanbHOMN
PeanbHOCTU U ANS OTCAEKMBAHMA
ABUXEHWI pyK Nosb3osatenei, 4OMKHbI
MHorononb3oBaTensbckas cuctrema ObITb MAEHTUYHBIMK U
BUPTYaNbHOM peanbHOCTH ¢ 6- B3aMMO3amMeHAEMbIMU;
KOOPAMHATHbIM OTCNEKUBaAHUEM pasmelLeHWe akTUBHbIX MapKepos:
Komna.

NOMI0XEHWA No/ib30BaTenen

HanonbHoe;
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BCE KOMNOHEHTbI CUCTEMbI TDEKMHTa
AO/KHbBI MOHTUPOBaTLCA Ha Nos, Ges
HeobxoamMmocTu
NOTONIOYHOro/HacTeHHOro MOHTaa;
Ha/M4Ke ceHcopos B cocTase eanHoro
YCTPOICTBa TpeKuHra: aKkcesnepomerp,
TMPOCKON, oNTUYeCKKit ceHcop;
HaCTOTa OTCARKMBAHMA NONOKEHUS
nonb3osaTens:

- akcenepomeTp: He meHee 2000
BblbOpOK/c;

- TMpOCKon: He meHee 2000 BbIbopoK/c;
- OMTUYECKUI CeHCOP: He MeHee 60
Bblbopok/c;

MOTPELIHOCTb OTCNEMBAHUA NONOKEHMS
MONb30BaTeNA B NPOCTPaHCTBE Ha
naowasgm 6 mx 6 m — He 6onee 10 MM;
MWHWUMaNbHOE KonyecTso
no/ab3osaTenei, noaaepmusaemoe
CUCTEMOMW TpeKuHra, He MmeHee 3 yen,

TpeboBaHus Kk nokazaTenam XpaHeHus,
TPAHCNOPTUPOBKM U HACTPOMKM:

BPEMA NO/IHOrO pasBEPTLIBAHUA 1
HaCTPOMKM cHCTembl ann naouwaamn
OTCNexnBaHnAa 16 KB. m —He 6osee 90
MWH;

HeobX0AMMOCTb KanuBpoBKY B npouecce
SKCnayataummn — oTcyTcTByerT;

Temnepartypa xpaHenua: -30°C .. + 50°C.

TpeboBaHusa K cnocobam ynpasaeHun
MHTEPAKTUBHLIMW MOAENAMMU:

noaaepKka 6-KoopAMHaTHOTO
OTCNEXNBAHNA NONOKEHUA YNIPaBAAIOLLMX
YCTPOICTB B NpocTpaHcTae.

TpeboBaHua K nporpammHomy
obecneyeHuto:

MOAAEPIKKA CUCTEMOM TPeKMHra
onepaunoHHbix cuctem: Windows,
Android;

npefocraB/ieHne HeorpaHM4yeHHOM no
BPEMEHM MCNONb30BAHWA NPOCTOL
(HeuckntounTENBHOI) NNLEH3UK Ha
KOMMepYecKoe ncnoib3oBaHue
nporpammHoro obecneyerms cuctTemesl
TPEeKUHra Ha oauH wnem c OC Android
(6eccpouHan nnueHsus) — 3 wr.

O6uwme TpebosaHus:

Hanuuyne mobUNbHLIX Waemos
BMPTyanbHoM peanbHocT Oculus Go wau
aHanor — 3 wr,;

Hasu4Me KoMMaeKTa NpoBOAOB M
3apAAHbLIX YCTPOWCTB AN Gecnepebolinoii
paboTbl.
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2.9,

MO nna 06paboTku M306paskeHnit 1
onpeaeneHna Gpopmel, pasmepos,
MONOXEHUA WU UHBIX XaPaKTEPUCTUK
06beKTOB Ha NIOCKOCTU UKW B

npocTpaHcTee.
doTorpammerpuyeckoe MO LT, 1

2.10.

KomnakTHbI KBaspoKonTep ¢
TpExocesbim cTabuamsaTopom, Kamepow
4K, MmakcMmanbHoM 0anbHOCTbIO nepegaym
KsagpokonTep Mavic Air He meHee 6 Km. LUT. al

2:11.

KBagpokonTep c Kamepol, sec He Gonee
100 r 8 cbope c nponennepom n Kamepoit;
ONTUYECKMIA AaTYMK onpeseneHus
NO3ULMKN — Hanuuue;

BO3MOXHOCTb YAaNEHHOTO

KeagpokonTtep DJI Tello NPOrpaMmmmnpoBaHMA — Hanuuue. L. 3

MepaunasoHa

doToannapaT c o6bekTUBOM Konuuectso addeKTUBHbIX NUKceneln — He WwT.
meHee 20 maH. 1

3.2

Buaeokamepa MnaHwert (ana obecneyeHus LT,
COBMECTUMOCTH € N 2.3.6) C NpUMEpHbIMU
XapaKTepUcTUKami:
AnaroHanb/paspelleHue; He meHee
2048x1536 nuKcenei;

OMaroHanb sKkpaHa: He meHee 9.7";
BCTpoeHHaa namaTb (ROM): He meHee 32
['B;

paspelleHne GoToKamepsbl: He meHee 8
Mn;

Bec: He bonee 510 ;

BbicoTa: He bonee 250 mm.

373

KapTta namatu ana O6bém NamaT — He meHee 64 6, Knacc .
doToannapara/smaeokamepsl He Huxke 10. D)

34

WTratms MakKcrmanbHas Harpyska: He 6osiee 5 Kr; WwT.
MaKCMMa/ibHaA BbIiCOTa CbEMKU: HE meHee
148 cm

I/IH(])O])MEH_U'IOHHO—M(‘.‘TOIII'ILIGCKHC YCJIOBHSI peain3aiiid OCHOBHOM O6PEBOBHTCJTI>HOI\«’I

[porpamMmMbl OCHOBHOTO obuiero 061321308&}'11-151 ('CI’IHCOK BHELIHHNX METO. x\flElTG]JI-lEUTOB) (CChUIKH

Ha JI0I. MaTepHallbl — IMPOIHUCHIBAEM B Kelicax)

CrHCOK HCTOYHHKOB JIMTEPATYPhI:

I,

Anmaszos, M.B. COOpHHK  KOHTPOJNBHBIX  BONPOCOB [0  JHCLHIIIHHAM
«AspodoTorpadusay, «A3pochEMKa», «A3POKOCMHYECKHE METOMbl ChEMOKY / M.B.
AnmazoB, A.E. AntemoB, M.H. CesacresnoBa, A.®. Cremenxko — M.: wu3L.

MHHUT' AuK, 2006. — 35 c.
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