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1. IlosicHuTEIbHAS 32NN CKA

AKTYaJIbHOCTB: CETOAHS T'€OMH()OPMALMIOHHBIE TEXHOJIOTUU CTalId HEOThEMJIEMOH YacTbiO
Haled KW3HM, JFO00H COBPEMEHHBIM UEJIOBEK IOJB3YeTCs HAaBUTAIIMOHHBIMHA CEPBHCAMH,
NPUIOKEHUSAMHU JUIsI MOHUTOPHHIA OOLIECTBEHHOTO TPaHCIOpTa U MHOTHMHU JPYTHMH CEpBHCaMH,
CBSI3aHHBIMU C KapTaMH. DTH TEXHOJOTHH UCTIOIB3YIOTCS B COBEPIICHHO PAa3IMYHBIX cepax, HaumHas
OT pearupoBaHMs HPU YPE3BBIYAWHBIX CUTyalMAX M 3aKaHUMBas MapkeTHHrom. Kypc
«["eonH(pOpMaALIMOHHBIE TEXHOJIOIMHW» MO3BOJSAET CHOPMHUPOBATH Y 00YUAIOIUXCS YCTOWYUBYIO CBSI3b
MEXIy HMHOOPMAIMOHHBIM UM  TEXHOJOTMYECKMM  HANpaBICHUSMH Ha OCHOBE pealbHBIX
IIPOCTPAHCTBEHHBIX JAHHBIX, TAKUX KaK a3po(OTOChEMKA, KOCMUYECKasi ChEMKA, BEKTOPHBIE KapThI U
Ap. DTO TMO3BOJIUT OOYYAIOUIMMCS IOJYYUTh 3HAHMUSA IO MCIOJIB30BAaHHIO T€OMH(OPMAIIMOHHBIX
MHCTPYMEHTOB M IPOCTPAHCTBEHHBIX HaHHBIX [UIS MOHMMAHUS W H3YyYEHUs OCHOB YCTPOMCTBA
OKpY’KaloIIero Mupa M MPUPOJHBIX siBIeHHUN. OOyyaromuecss CMOTYT PEajU30BbIBATH KOMAaHHBIC
IIPOEKTHI B Chepe UCCIIEA0BAHUS OKPYKAIOLIEr0 MHpa, HauaTh MCIIOJIb30BaTh B TOBCEIHEBHON JKU3HU
HaBUTAIIMOHHBIE CEPBUCHI, KOCMUYECKHE CHUMKH, dJIEKTPOHHbIE KapThl, COOMpaTh JaHHbIE 00 00bEKTaxX
Ha MECTHOCTH, c03/1aBaTh 3D-00bEKThl MECTHOCTH (KaK OTAEIbHbIE 3[aHUA, TaK U LIeJble TOPOAa) U
MHOT'0€ JIpyToe.

DOyHKINOHAIBHOE NPeJHA3HAYECHHE POrPAMMBI. IPOEKTHAs.

®opma OpraHu3aluM. TPyIIIOBas.

AKTYaJIbHOCTB U OTJIMYUTEIbHbIC 0COOEHHOCTH MPOrPaMMBbI

HoBu3Ha mnporpaMMbl 3aKkiodaeTcs B CO3/aHUU YHUKAJbHOH 0Opa30BaTEIbHOW Cpelibl,
dbopmupyroIIel MPOEKTHOE MBIIUICHHE O0yJaromuxcsi 3a CYET TPAHCIANHMH MPOSKTHOrO crocoda
JESITETLHOCTH B PAMKaxX PeIeHHUs] KOHKPETHBIX MPOOIEMHBIX CUTYalnH.

AKTyaJbHOCTb IPOrpaMMbl 00YCJIOBJIEHA TEM, UTO paboTa HaJ 3aJjladyaMu B paMKax IPOEKTHOH
AeSITEeIbHOCTH (DOPMUPYET HOBBIM THUI OTHOLICHHS B paMKax CHUCTEMBI «IpUpoaa — OOIIECTBO —
YeJIOBEK — TEXHOJIOTUW», ONpeAessIomuil 00543aTeNbHOCTh 3KOJIOIMYECKOH HOPMHUPOBKHU IPH
OpraHu3aluy 000N JEATEIbHOCTH, YTO SIBISICTCS MEPBBIM IIAroM K (POPMHPOBAHMIO IIOKOJICHUS
Pa3BUTHSY, SBIIAIOLIETOCSA TPEHAOM Pa3BUTHS COBPEMEHHOIO O0IIECTBa.

[Iporpamma npenmnonaraeT GOpMHPOBAHUE Y OOYYAIOMIUXCS MPEICTABICHUN O TCHICHIHUAX B
pa3BUTHM TeXHUUYECKOM cdepbl. HOBBIM TEXHO-IPOMBINUICHHBIN YKIaJl HE MOXET ObITh IIOJIOKEH B

dopmar obmiecTBa pa3BUTHS TOJIBKO HA OCHOBAHWU HOBU3HBI (PM3NYECKUX HMPUHIUIIOB, HOBBIX
TEXHUYECKUX PEIICHUH 1 KIaCTEPHBIX CXEM B3aUMOJIEHCTBUS Ha TOCTUHAYCTPHUAIHOM 3Tarle pa3BUTHS

COLIMyMa, a UJiesl Pa3BUTHS OOIIECTBA HEMPEIOKHO BKIIOYAET B ce0s TEHACHINIO K 00pETEHUIO

COHAIPaBJIEHHOCTH aHTPOIOT€HHBIX (PAKTOPOB, 3aKOHOB Pa3BUTUS OMOC(HEPHI U KyJIbTYPHOTO Pa3BUTHSL.

[lemarormueckas meaecoo0pa3sHOCTh ATOM MPOTPAMMBI 3aKIIFOYAETCSI B TOM, YTO OHA SIBJISICTCS
LIEJIOCTHOM U HETIPEPBHIBHOM B TEUEHHUE BCEro Ipoliecca 00yUYeHUs 1 M03BOoJIseT 00yJaroneMycs 1mar 3a
IIarOM PAacKpBIBaTh B c€0e TBOPUECKHE BO3MOXHOCTH M CAMOPEATU30BBIBATHCSI B COBPEMEHHOM MUDE.
B npouecce n3ydeHns okpykaromero Mupa ooyJaromuecst Hoiay4ar JONOJIHUTEIbHOE 00pa3oBaHKe B
o0nacTu HH(OPMATUKH, Teorpaduu, MaTEMaTUKU U (PUBHUKH.

OTnuunTenbHON 0COOEHHOCTHIO JAHHOU MPOrPaMMBI OT YK€ CYIECTBYIOLINX 00pa30BaTeIbHbIX
porpamMM SIBJsIETCs €€ HaNpaBICHHOCTh HA pa3BUTHE OOYYAIOMIMXCS B MPOCKTHOH JeSATEITHHOCTH
coBpeMeHHbIMU MeTogukamMu TPU3 u SCRUM ¢ mnomouipio COBpEMEHHBIX TEXHOJOTHH H
000pyI0BaHUS.

DopMbI 3aHATHH:

- paboTa HaJl pelIeHueM KelcoB;

- 1a00paTOPHO-TIPaKTHUECKUE padOoThI;

- JIeKIHH;

- MacTep-KJIacChl;

- 3aHATUSA-COPEBHOBAHUS;

- OKCKYpPCHUH;

- IPOCKTHBIE CECCUM.

MeToabl, HCIOJIb3yeMble HA 3aHATHSAX:

- MpaKTHYeCKue (YIpakKHEHUS, 3a/1a4H );

- CIIOBECHBIE (pacckas, 6ecea, MHCTPYKTaX, YTCHUE CIIPAaBOYHOM JIUTEPaTyphl);

- HarJsigHbIC (IEMOHCTpAIUs MYJIbTUMEANHHBIX Mpe3eHTaIni, poTorpadun);

4



- Ipo6sieMHbIe (METOAbI MPOOJIEMHOI0 H3JI0KEHHS) - 00ydaromumcs TaéTcsl 4acTb TOTOBOTO
3HAHHUS,

- JBPUCTHYECKHE (YaCTHYHO-TIOMCKOBBIE) - OOYYaIOIIMMCS TPEIOCTABIACTCS OOJbIIas
BO3MOKHOCTh BEIOOpA BapUAHTOB;

- UCCIIEIOBATEIILCKUE - 00YYArOIINECs] CaMU OTKPBIBAIOT U HCCIIEIYIOT 3HAHUS;

- WUTIOCTPATUBHO-00bSICHUTEHHEIE;

- PETIPOYKTHBHBIE;

- KOHKpETHbIE U a0CTpaKTHBIE, CHHTE3 U aHallu3, CpaBHEHHUE, 00001IeHne, abcTparupoBanue,
KJ1accuuKalus, CUCTeMaTU3alHsl, T. €. METOJIbI KaK MBICIUTEIbHBIE OTIepaIliy;

- UHIYKTHBHBIC, ISTYKTHBHBIC.

[enn v 3a1a4m peayiM3aiiu OCHOBHOUM 00pa3oBaTeIbHONW MPOTPaMMbl OCHOBHOTO OOIIIETO
o0Opa3oBaHUs

Heab: BoBieueHHe OOyyalOIUXCS B TMPOEKTHYIO JEATENbHOCTh, pa3paboTka Hay4HO-
MCCIIEIOBATENILCKUX U HHKEHEPHBIX MTPOEKTOB.

3agaum.

obyuarowue:

- IpuoOpeTeHre 1 yriyOaeHre 3HaHU OCHOB IMPOEKTUPOBAHMS U YIIPABJICHHSI IPOCKTAMH;

- O3HAKOMJICHHE C METOAaMHU U TpuéMamu cOopa 1 aHaiImu3a nHPOPMAIHH;

- 0o0yueHHe MPOBEACHUIO MCCIEAOBAHUN, MPE3CHTALNNA U MEXIPEIMETHON MO3UIIUOHHOM
KOMMYHHKAIHH,

- 00ydeHue paboTe Ha CHeHATU3UPOBAHHOM 000PYI0BaHUH U B POTPAMMHBIX Cpefax;

- 3HAKOMCTBO C Xap/-KOMIETECHIMSIMHU (TeOnH(POPMAIIMOHHBIMHU), MTO3BOJISIONIMMHU TTPUMEHSTh
TEOpEeTUYECKUE 3HAHUSI HA TIPAKTUKE B COOTBETCTBUU C COBPEMEHHBIM YPOBHEM Pa3BUTHUS TEXHOJIOTUH.

passusaroujue:

- (hopmupoBaHUe HHTEPECA K OCHOBAM M300pETaTEeNIbCKON ACSITENbHOCTH;

- pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEH U KPeaTUBHOTO MBIIIIICHHUS;

- mpuoOpeTeHue omnbita ucnonb3doBanus TPU3 npu hopmupoBannu coOOCTBEHHBIX UACH U
peleHui;

- ¢opMupOBaHUE MOHUMAHHS MPSIMON U OOpaTHOW CBSI3U MPOEKTa U CPEAbl €ro peanu3aluu,
3aJI0’)KCHHE OCHOB COIMATIBHOM U 3KOJIOTMYECKONW OTBETCTBEHHOCTH;

- pa3BUTHE T€ONPOCTPAHCTBEHHOT O MBIIIUICHUS;

- pa3BUTHE COPT-KOMIETEHINH, HEOOXOANMBIX UIS YCIEITHOW paOOThl BHE 3aBUCHMOCTH OT
BbIOpaHHOI Tpodeccuu.

gocnumamesnbHble:

- (hopMuUpOBaHHUE IPOSKTHOTO MUPOBO33PEHHUS U TBOPUECKOTO MBIIIUICHUS;

- (opMHUpOBaHHE MHPOBO33PEHUS IO KOMIUIEKCHOW OIEHKE OKPYXKAIOIIero MHpA,
HaNpaBJICHHON Ha €ro MO3UTUBHOE U3MEHEHUE;

- BOCIIUTaHUE COOCTBEHHOHW MO3HIINY 110 OTHOLICHHIO K JIESTEIILHOCTH  YMEHHE COMOCTABIIATh
e€ ¢ APYruMH MO3ULUSIMU B KOHCTPYKTUBHOM JIHAJIOTE;

- BOCIIUTaHHE KYJIbTYpbl paOOThI B KOMaH/IE.

IpuHUMOBI M TOAX0ABI K (GOPMHUPOBAHUIO TONMOJTHUTEIBLHOI MPOrPaMMBbI

[Iporpamma peanuzyercs:

- B HENpEepbIBHO-O0pA30BaTEIbHOM  NEATEIBHOCTH,  COBMECTHOW  JAESTEIbHOCTH,
OCYHIECTBIISIEMOIl B XOJ€ PEKUMHBIX MOMEHTOB, TIJe OOydYaroIIMiics OCBaWBaeT, 3aKpeIUIsieT U
anpoOupyeT MoJyYeHHbIE YMEHHUS;

- B CAMOCTOSITENIbHOM JEATENIbHOCTH OO0y4aroumxcs, riae oOydaromuics MOKET BBIOpaTh
JesITeTbHOCTh 110 MHTEpecaM, B3aUMOJCHCTBOBATH CO CBEPCTHUKAMU HAa PABHOIPABHBIX IMO3UIIMIX,
pemath npoOJieMHbIE CUTYAIlUU U JIP.;

- BO B3aUMOJECHCTBUU C CEMbSIMH JIETEH.

[Tonxoab! kK GOPMUPOBAHHIO TPOTPAMMBIL:

JIuunocmno-opuenmupogannorii. Opranuzanusi 00pa30BaTENBHOrO Tpolecca € Y4ETOM
rJIaBHOrO kpurepusi 3(G(HEeKTUBHOCTH 00ydYarollerocs — €ero JMYHOCTH. MexaHu3M — cO3/laHue
YCIIOBHIA [Tl Pa3BUTHS JTMYHOCTH Ha OCHOBE M3YUYEHHS CIIOCOOHOCTEH 00YYaromerocs, ero HHTEpPECoB,
CKJIOHHOCTEH.



Jeamenvnocmubrit. OpraHuzanusi JEATEJIBHOCTH B 00IEM KOHTEKCTE 00pa3oBaTEIbHOTO
Iporecca.

Hennocmuorii. Opranuzanusi pa3BUTHUS W BOCHHUTAHHUA HAa OCHOBE OOIIEUEIOBEYECKUX
HCHHOCTCﬁ, a TaKKC 3TUYCCKUX, HPABCTBCHHBIX U T. M.

Komnemenmnocmuuiii. ®dopMupoBaHHe TOTOBHOCTH  OOYYalOIIMXCS  CaMOCTOSATEIBHO
JeCTBOBATh B X0/1€ PEILICHUS aKTyaJIbHbIX 3ajay.

Cucmemmnptii. MeTo10710rM4eCKOe HaIpaBlIEHWE, B OCHOBE KOTOPOTO JIE)KUT PAaCCMOTpPEHHE
00yyaromerocsi Kak 1eJIOCTHOTO MHOXKECTBA AJIEMEHTOB M3 OTHOUICHUN M Pa3IMYHBIX CBA3CH MEXIy
HUMH.

Juanozuueckuii. Opranusanys mnpouecca ¢ yuéToM NPUHIKIA JHaora, CyObeKT-CyObEeKTHBIX
OTHOLIEHUH.

Ilpoonemnsrir. dopmupoBaHue NPOrpaMMbl C TO3UIUNA KOMIUIEKCHOTO H  MOJYJIBHOTO
Mpe/ICTaBICHUsI €€ CTPYKTYpPhI KaKk CUCTEMBI MOANPOTrpaMM 1Mo 00pa30BaTeNIbHbIM 00JACTSAM U IE€TCKUM
BuUaaM ACATCIBHOCTH, CHOCO6CTBYIOH_II/IM HCJICBBIM OPUCHTHUPAM pPAa3BUTHA.

Kynemyponozuueckuii. Opranuzaiusi rnpouecca ¢ yu4€ToM MoTeHIHala KyJIbTypocooOpa3HOro
COJIep>KaHUs JOLIKOJIBHOTO 00pa30BaHMsL.

2. MecTo Kypca B y4eOHOM ILIaHe.
JlaHHast iporpaMMa 1o JTOTIOJIHUTEIILHOMY 00pa30BaHUI0 MPENyCMAaTPUBACT HA PEaU3allnio B
7-8 xmacce 34 waca. Pabovas nporpamma paccuntana Ha 34 yaeOHbIe Heenu, 1 yac B Heemto. Pabouast
nporpaMMma MOXKET pEalIM30BBIBATHCS C HCIOJIB30BaHUEM 3JEKTpoHHOro oOydeHus (D0) wu
JTUCTAHIIMOHHBIX 00pa3oBarenbHBIX TexHomorui (JJOT).

3. Ilmanupyempble pe3yJabTaThl OCBOEHHUS Kypca

Obwue nonoscenusn

[Iporpamma ga€t oOywaromumcs BO3MOXHOCTh IOTPY3UTBCS BO BCE MHOroodpasue
IIPOCTPAHCTBEHHBIX (TeOMH(OPMAIMOHHBIX) TexHonorui. Ilporpamma 3HAKOMHUT OO0ydYaroIUXCS C
reovH()OpPMaLIMOHHBIMU CUCTEMAMHM U C Pa3JIUYHBIMU BHJIAaMU T€OJaHHBIX, IMO3BOJIET IOJIYYUTh
0a30Bble KOMIIETEHLIIMU IO cOOpY AaHHBIX M OCBOUTHh IEPBUYHBIE HABBIKK PabOTHl C JaHHBIMH.
[losryyeHHbIE KOMMETEHLMU U 3HAHHUS MO3BOJIAT OOYYarOUIMMCS NPUMEHUTh HUX IHOYTH B JIIOOOM
HaNpaBJICHUU COBPEMEHHOTro pbiHKa. OCBOMB MporpamMmy, o0yJaromuecsi CMOTyT BbIOpaTh Hanbouee
MHTEPECHYIO Il HUX TEXHOJOTHYECKYIO HAIlPaBI€HHOCTb, KOTOPOl OHU OyAyT 00ydaThCsi B paMKax
yri1yOJIEHHOTO MOYJISL.

[Iporpamma 3arparuBaer Takue TeMbl, Kak: «OCHOBBI PabOTBl C MPOCTPAaHCTBEHHBIMU
TaHHBIMWY», «OpuUeHTHpPOBaHUE HAa MeCTHOCTH», «OcHOBBI (ororpadun», «CamMocTosTeNbHBIH cOOp
OaHHBIX», «3D-MoaenupoBaHe MECTHOCTH U 00BEKTOB MECTHOCTHY, «I'eonH(pOpMaLlMOHHBIE CHCTEMBI
(TUC)», «Buzyanuzanuus u npeacTaBICHUE PE3yIbTaTOBY.

CmpyKkmypa nianupyemuix pe3yibmanos

[Inanupyemble pe3yabTaThl ONUPAIOTCS HAa BEAYLIUE LEJIEBbIE YCTAaHOBKH, OTpaXKaroIINe
OCHOBHOM, CYIITHOCTHBIN BKJIaJ] KQXKI0W U3y4yaeMOH TPOrpaMMbl B Pa3BUTHE JIMYHOCTH, O0yJarOIINXCS,
UX CocoOHOCTEH.

B cTpykType miaHupyeMbIX pe3yIbTaTOB BhIICIAIOTCS CIAEAYIOIINE IPYIIIbL:

1. JIu4HOCTHBIE pe3yJIbTaThl OCBOCHMS JIOMOJHUTEIBLHONW MPOrpaMMbl MPEICTABICHBI B
COOTBETCTBHUM C I'PYNIION JMYHOCTHBIX PE3YJIbTATOB.

2. MeranpeaMeTHbIe pe3yJbTaThl OCBOCHHUS JOMOJHUTEIBHON MPOTrpaMMbl MPEICTABICHBI B
COOTBETCTBHUHM C IOATPYIIIaMH YHUBEPCAIBHBIX YUCOHbBIX ACHCTBUIL.

3. IIpenmeTHble pe3ynbTaTbl OCBOCHMS JOMOJHUTEIHHON MpPOTrpaMMbl MPEACTABICHHI B
COOTBETCTBHM C TPYIIIAMH Pe3yIbTaTOB y4eOHOI0 IIpeaAMeTa.

Juunocmmuuie pesynomamol

IIpocpammmnvie mpebosanus K ypoH0 60CHUMARHOCIU (TUYHOCTIHbBIE PE3YIbINaAmbL):

— c(OPMHPOBAHHOCTH BHYTPEHHEH MO3UIMU 00YyYarOMIerocs, SMOIMOHAIBLHO-TION0KUTEIBHOE
OTHOLIEHHE 00YyYaroIerocs K IIKoJIe, OpUEHTAllMs Ha T03HAaHUE HOBOTO;

— OpUEHTALMs Ha 00pas3el] MOBEICHUS «XOPOILIEro YUEHUKA;
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— c(hOpPMHPOBAHHOCTh CAMOOIICHKH, BKJIIOYas OCO3HAHHE CBOMX BO3MOXKHOCTEM B YYEHMHH,
CIIOCOOHOCTH aJIEKBaTHO CYJUTh O MPUYMHAX CBOETO YCIieXa/HeycIexa B yUeHUH; YMEHHUE BUJIETh CBOU
JIOCTOMHCTBA U HEJAOCTAaTKH, yBaXkaTh ce0s U BEPUTH B yCIEX;

— cOpMUPOBAHHOCTh MOTHBAIINH K YI€OHOU JESATEILHOCTH;

— 3HaHHWE MOPAJIBHBIX HOPM U CGHOPMHUPOBAHHOCTH MOPATBHO-ITHUECKUX CYKICHU,
CIIOCOOHOCTH K PEIICHUIO MOPAIBHBIX MPOOJIeM Ha OCHOBE KOOPAMHAIIMU PA3IHYHBIX TOUYEK 3PEHUS,
CIIOCOOHOCTh K OIIEHKE CBOMX IIOCTYIKOB U JAEMCTBMM Jpyrux JIOJAed C TOYKH 3pEHUS
COOJTIOICHHSI/HAPYILICHUSI MOPATBHONH HOPMBIL.

IIpoepammuvie mpeb6o6aHus K ypo8HIO pa3eUumus.

— ¢(hopMHPOBAHHOCTH MPOCTPAHCTBEHHOTO MBINUICHHSI, YMEHUE BUJETh O0BEM B TUIOCKHUX
npenMerax;

— yMeHHe 00pabaThIBaTh U CUCTEMATU3UPOBAThH OOJBIIOE KOJIUYECTBO HH(POPMAIIHH;

— c(hOpMHPOBAHHOCTH KPEATUBHOTO MBILUICHUS, TOHUMaHNE IPUHIIUIIOB CO3/1aHUs HOBOTO
IIPOJYKTA;

— c(OpMUPOBAHHOCTh YCUAYUBOCTH, MHOT'0331aYHOCTH;

— ¢(hOpMUPOBAHHOCTH CAMOCTOSITENILHOTO MOIX0/Ia K BHIMOJIHEHUIO PA3JIMYHBIX 33]a4, YMEHUE
paboTaTh B KOMaHJIe, YMEHHE MPaBUILHO AEJIErHpOBaTh 3aJa4u.

Memanpeomemmnuwie pe3yiomamaol

['eorpadus

Buvinycknux nayuumes:

* BRIOMpATh UCTOYHUKU reorpaduueckoit nHbopManuu (kaprorpadudeckue, CTaTUCTHUECKHE,
TEKCTOBbIE, BHE0- M (OTOM300paKeHUsI, KOMIBIOTEpHBIE 0a3bl JAaHHBIX), aJCKBATHBIC pPEIIAEMBbIM
3a/ia4yam;

* OpHEHTHPOBATHCA B HCTOYHHMKAX Teorpaduueckoil wuHpopMmanum (KapTorpaduyeckue,
CTaTUCTUYECKHUE, TEKCTOBbIE, BUEO- U (DOTOM300paKeHUs, KOMITbIOTEPHBIEC 0a3bl JAHHBIX): HAXOAUTH U
M3BJIEKaTh HEOOXOAMMYIO HH(OPMAIUIO; ONPEACIISATh U CPAaBHUBATh KAYECTBEHHBIC M KOJTMYECTBECHHBIC
MOKa3aTesy, XapakTepu3ymoliue reorpadpuiyeckiue 0ObeKThI, MPOLECChl U SIBICHUS, X TOJOKEHUE B
MIPOCTPAHCTBE TI0 TEOTPaPUICCKUM KapTaMm Pa3HOrO COJEPIKAaHUS M JAPYTUM HCTOYHUKAM; BBISBIISITH
HEJOCTAIOIYI0, B3aMMOJOIMONHSIONIYI0 W/UIU TMPOTUBOPEUUBYIO Treorpaduueckyto UHGOpMAIIHIO,
MIPEJICTABICHHYIO B OJTHOM WJIM HECKOJIbKMX UCTOYHUKAX;

* TIPEJICTaBIIATh B Pa3NUYHBIX Qopmax (B BHAE KapThl, TaOMUIBI, rpaduka, reorpaduaeckoro
omucaHusi) reorpaduueckyro HHPOPMAIMIO, HEOOXOIUMYIO JUIsl pEHICHUS YYeOHBIX W IPAKTHUKO-
OPUEHTHUPOBAHHBIX 33/1a4.

Buoinyckuux nonyuum 603M0o4CHOCIb HAYYUMbCA.!

* MOJEJIUPOBATH reorpaduueckre OOBEKTHI U SBICHHUS;

* IPUBOAUTH MTPUMEPHI PAKTUICCKOTO MCTIOIB30BaHMS reorpaduuecKiX 3HaHUA B Pa3IMYHBIX
00acTAX AesITeIbHOCTH.

Marematuka

CrarucTika ¥ TeOpHUsi BEpOSITHOCTEH

Buvinyckuux nayuumces:

* IPEACTABIIATH JAHHBIC B BUJIE TAOIUII, TUATPaMM;

* yuTaTh UH(OPMALIKIO, IPEJICTABICHHYIO B BUIE TaOJIMIIbI, TUATPAMMBI.

B nosceounesnoui scuznu u npu uzyueHuu oOpyeux npeomemos 8blnyCKHUK CMONCEM.:

* W3BJIEKaTh, MHTEPIPETHPOBATH U MpeoOpa3oBbIBATh HHPOPMAIUIO, IPEACTABIECHHYIO B
TabNullax W Ha JAMarpaMMax, OTPa)Karollyl0 CBOWCTBA M XapaKTEPUCTUKH DPEaNbHBIX IMPOLIECCOB U
SIBJICHUM.

Harnsaanas reomerpus

['eomeTrpuyeckre GUrypbl

Buinycknux nayyumcs:

* OIIEpUPOBAThH HA 0A30BOM ypOBHE MOHATUAMU: QUTYpPa, TOUKA, OTPE3OK, MpsAMasi, Ty, JJoMaHas,
yroJji, MHOTOYT'OJIbHUK, TPEYTOJIbHUK U YETHIPEXYTOJIbHUK, TPSIMOYTOJIBHUK U KBAaJIpaT, OKPY>KHOCTb U
KpYT, IpSAMOYTOJIbHBIN Mapamienenumnes, kyo, map. M3o0paxaTs u3ydaembie GUTYpPHl OT PYKH U C
MOMOIIIBIO JIMHEWKHU U ITUPKYJIS.

B nosceounesnotui scuznu u npu uzyueHuu opyeux npeomemos 8bInyCKHUK CMONCEN.:
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* pemaTh MpaKTHUYECKHE 3a/1a4l ¢ IPUMEHEHHEM MPOCTENIINX CBOUCTB QUryp.

W3mepeHus U BBEIYUCIIEHUS

Buvinycknux nayyumcs:

* BBINIOJIHATH U3MEPEHUE JJIMH, PACCTOSHUMN, BEJIMUUH YIJIOB C IOMOUIbI0 MHCTPYMEHTOB IS
W3MEPEHUH IJIMH U YTJIOB.

dusuka

Buvinyckuux nayuumces:

* co0Or0/1aTh MpaBuiia 0€30MACHOCTH U OXPaHbI TPY/a P paboTe ¢ yueOHbIM U 1a00paTOPHBIM
00opyI0BaHHEM;

* TIOHUMAaTh NPUHLUIIBI JEHCTBUS MAaIllWH, IPUOOPOB M TEXHUYECKUX YCTPOMCTB, YCIOBHS HX
0€30MacHOT0 UCTOIb30BaHUS B TOBCETHEBHON KHU3HU;

* HWCIOJB30BaTh MPHU BBHIMOJHEHUM Y4YEOHBIX 3aJa4 HAyYHO-TIOMYJSPHYIO JIUTEpaTypy O
(bu3NYECKUX SIBICHUSX, CIIPAaBOYHbIE MaTepHaJIbl, pECYpPChl HHTEPHETA.

HNudopmaruka

Buinycknux nayyumcs:

* pa3nuyaTh BHJIBI HH(pOpMAIHH 1O crioco0aM e€ BOCTIPUSATHUS YSIIOBEKOM H IO crioco0am eé
MPEACTABICHUS HA MAaTEPUAJIBHBIX HOCUTENIAX;

* IIPUBOJUTH NMPUMEPHI WHPOPMAIIMOHHBIX MPOIECCOB (TIPOLIECCOB, CBA3AHHBIX C XPaHEHHEM,
npeoOpa3oBaHUeM U Mepeadeit JaHHbBIX) B )KUBOM MPUPOJIE U TEXHUKE;

* kmaccudummpoBath cpenactBa UKT B cOOTBETCTBUY C KPYTOM BBITIOTHICMBIX 3a/1a4.

MatemaTHueckrie OCHOBBI HHPOPMATHKU

Buvinycknux noayuum 603M0oHCHOCIb!

* TO3HAKOMMTHCS C MPUMEPAMU MAaTEMAaTUYECKUX MOJENIEN M MCIOJb30BAaHUEM KOMITBIOTEPOB
IIpU UX aHAJIM3€; MOHATH CXOJCTBA M Pa3IUYMs MEXKIY MaTeMaTUYECKOM MOJENbI0 0OBEKTa U €ro
HATYPHOM MOJIETIBIO, MEXTy MAaTEMAaTHUECKOM MOJIENbIO OOBEKTA/SIBICHUS U CIIOBECHBIM OTMCAHUEM.

Hcnonb30BaHye NpOrpaMMHBIX CUCTEM U CEPBHUCOB

Buinycknux nayyumcs:

* KJITaCCU(PHUIMPOBATH (HAalIIBI IO TUITY U MHBIM ITapaMeTpaM;

* BBITIOJTHATH OCHOBHBIE OMepanuu ¢ (aiaamu (Co3/1aBaTh, COXPAHATh, PEAAKTHPOBATH, yAAJSTh,
apXHBHPOBATH, «PACTIAKOBBIBATH» APXHUBHBIE (DAIIIBI).

Buinycknuk oenadeem (kak pesyivmam NpuMeHeHUs NPOSPAMMHBIX CUCMEM U UHMepHem-
cepeucos 8 OAHHOM Kypce U 80 8CéM 00pa308amebHOM npoyecce):

* HaBBIKAMH PabOThl ¢ KOMIIBIOTEPOM; 3HAHUSAMH, YMEHUSMHU U HaBBIKAMH, IOCTATOYHBIMH JJIsI
paboThI ¢ pa3IMYHBIMU BUIAMU IIPOTPAMMHBIX CUCTEM U MHTEPHET-CEPBHUCOB ((haiiyioBbIe MEHEIKEPHI,
TEKCTOBbIE PEIAKTOPbI, OJJEKTPOHHblE TaOaMLbl, Opay3epbl, IOHUCKOBBIE CHUCTEMBI, CIIOBApH,
ANIEKTPOHHBIE SHUUKJIONEINHN); YMEHHEM ONHCHIBaTh pabOTy ATHUX CHCTEM M CEPBHCOB C
UCIIOJIb30BAaHUEM COOTBETCTBYIOLIEH TEPMUHOJIOTUN;

* pa3IUYHBIMU (POpMaMHU MIPEACTABIEHUS TaHHBIX (TaOJIULbI, AMArpaMMbl, TpaduKy U T. 11.);

* MIO3HAKOMMTCS C IPOTPAMMHBIMU CPEJCTBAMU ISl PaOOTHI ¢ ayAHMOBU3YaJIbHBIMH JJAHHBIMH U
COOTBETCTBYIOIIMM IMOHATHUIHBIM AIlIIapaToOM.

Buinyckuux nonyuum 603mMoxicHoOCmsb (8 0AHHOM Kypce U UHOU YYeOHOU 0esmelbHOCIU):

* I[PAaKTUKOBATbCA B HCIIOJIb30BAHWN OCHOBHBIX BHJIOB MPUKIAJHOIO MPOrPAMMHOIO
obecnieueHus (PeAAKTOPHI TEKCTOB, AJIEKTPOHHbIE TaOIHIIbI, Opay3epsl U Jp.);

* IIO3HAKOMUTBCSA C IPUMEpPaMU MCIOJIb30BAHUS MAaTEMaTUYECKOTO MOJEIUPOBAHUS B
COBPEMEHHOM MUPE;

* II03HAKOMHUTbCA C IIOCTAHOBKOM BOIpOCA O TOM, HACKOJBKO JOCTOBEpPHA IIOJy4YECHHAs
uHpOpMalKs, MOAKPEIUICHA JIU OHA JI0Ka3aTeIbCTBAMU MOUIMHHOCTH (IIPUMEP: HAIUYHE HJIEKTPOHHOMN
MOJIKCH); TIO3HAKOMHUTBCS C BO3MOXHBIMU MOJIXOJaMU K OIIEHKE JOCTOBEPHOCTH HH(OpMaIiu
(mpuMmep: cpaBHEHHUE TaHHBIX U3 Pa3HBIX HCTOUHUKOB);

* IO3HAKOMUTHCS ¢ TpuMepamu rucnosb3oBanusi UKT B coBpeMeHHOM Mupe;

* TOJYYHUTh MPEACTABICHUS O POOOTH3MPOBAHHBIX YCTPOMCTBAX M HMX HCIOJIB30BAHWU Ha
IIPOU3BOJICTBE U B HAYUHBIX UCCIIEIOBAHUSAX.

TexHonorus




dopMHpOBaHUE TEXHOJIOTHYECKOW KYJIBTYphl W IMPOEKTHO-TEXHOJOTHYECKOTO MBIIIICHHUS
00y4armuxcs

Buvinyckuux nayuumces:

* CJIe0BAaTh TEXHOJIOTWH, B TOM YHCJIE B IPOLECCE H3TOTOBICHHUS CYOBEKTHBHO HOBOTO
MIPOJIYKTa,

* OILIGHUBATh YCJIOBHUS NMPUMEHHMMOCTH TEXHOJIOTMH, B TOM YHUCIIE C MO3HMLUN KOJIOTHYECKON
3alUIIEHHOCTH;

* MPOTHO3MPOBATH IO HU3BECTHON TEXHOJOTHH BBIXOJBI (XapaKTEPUCTUKH NPOAYKTA) B
3aBUCHUMOCTH OT HW3MEHEHMsI BXOJI0B/IIapaMeTpOB/pEeCypCcoB, TMPOBEPATH MPOTHO3bI  OMBITHO-
HKCHEPUMEHTAIBHBIM ITyTEM, B TOM YHCIJIE CAMOCTOSATENBHO IIAHUPYS TAKOTO POJIa SKCIIEPUMEHTHI;

* B 3aBHCHMOCTH OT CHUTYyallUd ONTHUMH3UPOBAaTh 0a30Bble TEXHOJOTHUU (3aTPaTHOCTh —
Ka4yecTBO), MPOBOJUTH AHAIIM3 abTEPHATUBHBIX PECYPCOB, COCAMHATH B €IMHBIA IUIAH HECKOJBKO
TEXHOJOTuil 0e3 uX BHUJIOM3MEHEHUS Ui TMOJY4YeHHs] CJI0)KHOCOCTAaBHOTO MAaTEpHabHOTO WU
MH(POPMAIIMOHHOTO MPOJYKTA;

* IPOBOJUTH OLIEHKY U HCTIBITAHHUE MOJIYYEHHOTO MPOAYKTa;

* IIPOBOJIUTH aHAJIU3 MOTPEOHOCTEH B TE€X WJIM MHBIX MaTepHAbHBIX WM MH(OPMAIIMOHHBIX
MPOJYKTaX;

* ONHUCHIBATH TEXHOJOTUYECKOE DEUICHHE C TOMOIIBI0 TEKCTa, PHCYHKOB, T'paduvecKoro
M300pakKeHUS;

* aHAIM3MPOBATH BO3MOXKHBIE TEXHOJOTHYECKHE DPEUICHHsS, ONpPENENsATh MX JOCTOMHCTBA H
HEJ0CTAaTKU B KOHTEKCTE 3a/1aHHOM CUTYyallHH;

* TIPOBOJUTH M AaHATU3UPOBATH pPa3pabOTKy W/WMIM peaTH3alMio MPUKIATHBIX MPOCKTOB,
MIPEINOJIararoIuX:

* OmNpeAeNicHHE XapaKTepPUCTHK M Pa3pabOTKy MaTepUANbHOTO TMPOAYKTa, BKIIOYAs €ro
MoJAenupoBaHue B  WH(MOpPMAaNMOHHONW cpede  (KOHCTPYKTOpE), BCTpaWBaHHE  CO3JIaHHOTO
WH(OPMAIIMOHHOTO IPOAYKTA B 33JIaHHYIO 000JIOUKY,

* U3TOTOBJICHHE MH(POPMAIMOHHOTO MPOYKTA MO 3aJaHHOMY aJrOpPUTMY B 33JaHHON 000I0YKE;

* IIPOBOJUTHh M AHAIM3MPOBATH Pa3pabOTKy W/WIIHM PEANH3ANUI0 TEXHOJIOTHYECKUX MPOEKTOB,
MIPEINOIararoIMX:

* ONTHUMU3ALINIO 33JaHHOTO CII0co0a (TEXHOJIOTUH) MOTYyUYEHUS TPEeOYIOIIErocsi MaTepHaIbHOTO
pojayKTa (Iocje ero NpUMEeHEeHUs! B COOCTBEHHOM MPaKTHKeE),

* pa3paboTKy (KOMOMHHpOBaHHME, WM3MEHEHHE MapaMeTpoB M TpeOOBaHMA K pecypcam)
TEXHOJIOTUH MOJIYYCHHUS MAaTEPUATLHOTO U HHPOPMAIIMOHHOTO MPOYKTA C 3aJaHHBIMU CBOMCTBAMHY,

* IPOBOJIUTH U aHATTU3UPOBATH Pa3padOTKy W/WIIN PEaTH3aIHI0 IPOSKTOB, MPEIMOIaraloHX:

* muaHupoBaHue (pa3pabOTKy) MaTepHajbHOrO MPOJYKTa B COOTBETCTBUU C 3ajaueit
CcOOCTBEHHOM NeATENBHOCTH (BKIIIOUAsi MOJIETIMPOBAaHUE U pa3pabOTKy JOKYMEHTAIUH ),

* muaHupoBaHue (pa3pabOTKy) MaTepHaJbHOIO MPOAYKTa HA OCHOBE CaMOCTOSITEIHHO
MPOBEIEHHBIX UCCIIEIOBAHUH MOTPEOUTEIILCKUX HHTEPECOB.

Buvinycknux nonyuum 603mMoicHOCMb HAYUUMBCAL:

* BBISIBJISITH U (DOPMYJIMPOBATh NMPoOsIeMy, TPEOYIOIIYIO TEXHOJIOTHYECKOTO PEIICHMUS;

. MOAU(DHUIIMPOBATH UMEIOILUECS MIPOAYKTHI B COOTBETCTBUU c
CUTYyaIMei/3aKa30M/moTpeOHOCThIO/3a1auelt ASITENPHOCTH U B COOTBETCTBHH C MX XapaKTEPUCTUKAMH
pa3pabaThIBaTh TEXHOJOTHIO HA OCHOBE 0a30BOI1 TEXHOJIOTHH;

* TEXHOJOTHU3UPOBATH CBOM OMBIT, NMPEACTABIATH HAa OCHOBE PETPOCIEKTHBHOI'O aHAIM3a U
YHU(PUKALUY IeITeTbHOCTH OMKUCAHNE B BUIC MHCTPYKIIUU WM TEXHOIOTHYECKON KapThl.

Ilpeomemnoie pe3yromamot

IIpocpammmuvie mpebo6anus K 3HAHUAM (pe3yIbmamol meopemuieckol N0O20MosKu):

* mpaBuiia 6€301acHON pabOTHI € 3JIEKTPOHHO-BBIUNCIUTENFHBIMUA MAIIMHAMU U CPEACTBAMM JIJISI
cOopa MpOCTPaHCTBEHHBIX JaHHBIX;

* OCHOBHBIE BHJIbI IPOCTPAHCTBEHHBIX JTAHHBIX;

* COCTaBHBIC YaCTH COBPEMEHHBIX T€OMH(OPMAIIIOHHBIX CEPBUCOB;

* npodeccroHaIbHOE MpOorpaMMHOe o0ecrieueHue st 00pabOTKU MPOCTPAHCTBEHHBIX JAHHBIX;

* OCHOBBI ¥ ITPUHIUIIBI a3POCHEMKH;

* OCHOBBI M IIPUHIIMIIBI pa0OTHI INI00ATBHBIX HAaBUTAIMOHHBIX cITyTHUKOBBIX cucteM ('HCC);

9



* MpeACTaBJICHUE U BU3yalIM3allysl MPOCTPAHCTBEHHBIX JIAHHBIX JJI1 HENPO(PECCHOHATBHBIX
I10JIb30BaTENEH;

* npunnunbl 3D-MoaenpoBanus;

* YCTPOWCTBO COBPEMEHHBIX KapTOrpauyecKux CepBHCOB;

* MpeACTaBJICHUE U BU3yaJIU3alis IPOCTPAHCTBEHHBIX JAHHBIX JJIs1 HEMPO(ECCHOHATbHBIX
I10JIb30BaTENEH;

* TemupprupoBaHre KOCMUYECKUX N300pakeHU;

* OCHOBBI KapTOrpaQuH.

IIpocpammmnvie mpebosanus K yMeHUAM U HABLIKAM (Pe3yibmamyl NPAKmuyecKol N0O20MoseKu,):

* CaMOCTOSTENBHO peIlaTh MOCTABICHHYIO 3a7auy, aHAIM3UPYs U O0Mpasi MaTepuabl 1
CpelIiCTBa JUTS €€ PEIICHUS;

* CO3/1aBaTh M PACCUMUTHIBATH MOJIETHBIN IUIaH JUIsl OECIIMIIOTHOI'O JIETATENBHOIO anapara;

* 00pabaThIBaTh a’pOCHEMKY M MOJIYy4aThb TOYHbIE OPTO(OTOIUIAHBI U ABTOMATU3MPOBAHHBIE
TpEXMEPHBIE MOJIEIN MECTHOCTH;

* MoJIeTTUpoBaTh 3D-00BEKTHI;

* 3aIUINATh COOCTBEHHBIE MTPOEKTHI;

* BBIMOJIHATH OLIU(POBKY;

* BBIIIOJIHATH IPOCTPAHCTBEHHBIN aHAIN3;

* CO3/aBaTh KapThl;

* CO3/aBaTh MPOCTEHIINe reorpaduuecKre KapThl pa3IUIHOTO COJICPKAHMUS;

* MOJIEJIMPOBATh reorpaduyeckre 0ObEKTHI U SBICHUS;

* IPUBOJIUTH MPUMEPHI MMPAKTHYECKOTO MCIIOIB30BAHUS reorpaduuecKux 3HAHUN B PA3IMIHBIX
o0acTaxX AesTeIbHOCTH.

Cucrema OLeHKH JOCTHKEHHS IJIAHUPYEMBIX Pe3yJIbTATOB 0CBOCHUS MIPOTPAMMBI.

Buowt konmpona:

- IPOMEKYTOYHBIA KOHTPOJIb, IPOBOJANMBIN BO BPEMsI 3aHATHIA;

- UTOTOBBI KOHTPOJIb, IPOBOAMMBIH [OCTIE 3aBEepIICHUs BCcel yueOHOM mporpaMMal.

Dopmbl nposepKu pe3yibmamos:

- Ha0JI0IeHKe 3a 00yJaoLIMMHUCS B Ipoliecce padoThl;

- UTPBL;

- UH/IMBUyaJIbHbIE U KOJUIEKTUBHBIC TBOPUYECKUE PaOOTHI.

Dopmbl nO0BEOCHUA UMO208:

- BBIIOJIHEHHE IPAKTUYECKUX paboT;

- TECTHI;

- QHKETBHI;

- 3aIllUTa IPOEKTA.

Hrorosas arrectanys 0Oy4aroUxcsi MPOBOJUTCS 110 pe3yJbTaTaM IOATNOTOBKH U 3alllUThI
IIPOEKTA.

Jlisl OlleHUBaHUS AEATENbHOCTH 00YYaIOLINXCs UCTIOIb3YIOTCS HHCTPYMEHTBI caMo- U
B3aMMOOIICHKH.

4. Conepxkanue Kypca

Ha mpoTspkeHMm Kypca mporpamMMbl  OOydYaroniuecs TIO3HAKOMSTCS C  Pa3IMYHBIMHU
FCOI/IHq)OpMaI_[I/IOHHBIMI/I CUCTEMaMH, Y3HAIOT, B KAKUX obmacTax IIPUMCHSCTCA FCOHH(bOpMaTI/IKa, KaKHe
3ala4ynu MOXCT pe€llaTb, a TaKXKXC CMOr'yT CaMH TPUMCHATH e€ B cBoen HOBCGI[HGBHOﬁ KH3HU.
OOyuaromnuecst 6a30BO YCBOSIT IPUHIIUT TTo3UIOHUpoBaHus ¢ momotisio [[HCC. Y3HatoT, kKak MOXHO
OpraHnu30BaThb C60p CIIYTHUKOBBIX OAaHHBIX, KaK OHHU IPCACTABIAIOTCA B TCKCTOBOM BHUAC M KAaK HX
MOKHO BU3YyaJIU3UPOBATh. B paMKax ImporpaMmabl BBI6CPYT IMPOCKTHOC HAIIPABJICHHUEC, HAYYaTCA CTABUTH
3aJa4yu, uCcCjea0BaThb HpO6HCMaTI/IKy, ITaHUPOBATh BCACHUC IMMPOCKTA U I'PaAaMOTHO pacCpCaciisAiTb pOJIn
BHYTPU KOMAaH/BbI.

OOyuatomiyiecsi CMOT'YT MMO3HAKOMUTBCSI C UCTOPUEH MPUMEHEHUS! OECHHIIOTHBIX JIeTaTeIbHBIX
arrapartosB. Y3HaT o COBPCMCHHBIX GCCHI/IJ'IOTHI/IKaX, CMOIr'yT pCHIUTH PpPA3JIUYHBIC 3aJa4d C HX
MOMOUIbIO. Y3HAIOT Takke U 00 OCHOBHOM YCTPOWCTBE COBPEMEHHBIX OECHHJIOTHBIX CHCTEM.
OOyyaronuecst y3HaIOT, Kak co3qaéTcsl MONETHOE 3aJaHue I OecmoTHHKOB. Kak mpou3BoauTcs
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3alycK M JanbHeumas cbéMka ¢ nomombio bAC. A Takke MmoiydaTr Takue pe3yJbTaTbl CbEMKH, KaK
opTo(OTOIIaH U TPEXMEPHBIE MOJIEIIH.

OO6yuaromuecs yriay0saTcs B TEXHOJIOTHIO 00pa0OTKH M€0IaHHBIX MyTEM aBTOMATU3UPOBAHHOTO
MOJICIIUPOBAaHUSI OOBEKTOB MECTHOCTH. CaMOCTOSITEIbHO CMOTYT BBIOJHUTH ChbEMKY MECTHOCTH IO
nonétaoMy 3anannto. Cozganyt 3D-mozaenu.

OOyuaromecs O3HAKOMSTCA C pPa3IUYHBIMH yCTPOMCTBAMU TNPOTOTUIHPOBAHMA. Y3HAIOT
oOuIre MPUHIMIBI paboThl YCTPOMCTB, chepbl UX MPUMEHEHUS M MPOAYKTHI JAESTEIbHOCTH JAaHHBIX
yctpoiicTB. O0yyaronuecst HayyaTcs TOTOBUTh 3D-Monenu a1 neyaTy ¢ MOMOUIbIO SKCIIOPTA JaHHBIX.
JIONOJHAT MOZEIN MO JaHHBIM a3pO(POTOCHEMKHU € MOMOUIBIO PY4YHOro MojenaupoBaHus. [Ipumenst
YCTpOICTBA ISl NPOTOTUIIMPOBAHUS /JIs IEYaTU 3aJaHusl.

OOyuarolyecs U3y4aT OCHOBBI B MOArOoTOBKe npe3eHTanuu. Co3manyt e€. Iloarorosarcs k
IIPEICTABICHUIO PEeaIM30BaHHOIO IpoToTuna. IIpeacrassar ero, 3amumniast IpOEKT.

OcHoOBHBIE pa3jie/ibl NIPOrPpaMMbl Y4eOHOT0 Kypca

1) BBeaeHune B 0CHOBBI reOMH(OPMAIIMOHHBIX CHCTEM M MPOCTPAHCTBEHHBIX TAHHBIX.

OOyuarolyecs TO3HAKOMATCS C Pa3IMYHBIMM COBPEMEHHBIMH T'€OMH(DOPMAIIMOHHBIMU
crucTeMaMHU. Y3HAIOT, B KAaKUX 00JIACTSAX MPUMEHsEeTCs TeOMH(OpMaTHKa, KaKHe 3a/1a9l MOYKET PeraTh,
a TakXke Kak 00ydJarolyecs MOTyT caMH MIPUMEHSTH €€ B CBOEH MOBCETHEBHOM JKU3HU.

2) ¥Ypok paéorsi c [JIOHACC.

OO6yuaromuecs: 6a30BO yCBOST MPUHITUT MTo3uIMOHUpoBaHus ¢ momonisio THCC. Y3nator, kak
MO>KHO OPr'aHHU30BaTh COOP CIIyTHUKOBBIX JaHHBIX, KAK OHU MPEJCTABISIOTCS B TEKCTOBOM BUE U KaK
UX MOKHO BU3yaJIU3UPOBATh.

3) BbIOOp MPOEKTHOr0 HANPABJIEHUS U pacHpeeeHue PoJieii.

Beibop npoextHoro HampasineHus. IloctanoBka 3anmaum. MccnenoBanue mpoOIeMaTHKY.
[InanupoBanue npoekra. Pactipenenenue posen.

4) YcTpoiicTBO M IpUMEHeHUe 0eCTUIOTHHKOB.

OOyuatomuecs nmo3HakoMsTest ¢ ucropueil npumenenuss bAC. Y3narot o coBpemennsix bAC,
KaKMe 3a/ladyd MOXKHO pEelIaTh ¢ UX IMOMOLIbI0. Y3HAIOT TaKK€ OCHOBHOE YCTPOMCTBO COBPEMEHHBIX
BAC.

5) OcHOBBI ChEMKH € 0€CTTUIOTHUKOB.

OOyuaromyecs y3HaroT, Kak co3naércs nonétnoe 3ananue A bAC. Kak npousBonutces 3amyck
U fanpHeimas cbéMka ¢ nmomouibio BAC. A Takxke Kakue pe3yibTaThl MOKHO MOJYYHMTh U KaK 3TO
cienats (moyryueHre oprodoToruiana U TpEXMEPHON MOJIEIN ).

6) VYray6JaéHHoe u3yuyeHHe TEXHOJOTHI 00Pa0OTKHU reoIaHHBIX.

ABTOMaTHU3UPOBAHHOE MOJICIIMPOBAHNE 00BEKTOB MECTHOCTH ¢ moMorbio Agisoft PhotoScan.

7) CO0op reogaHHbIX.

AdpodoTochEMKa, BEIIOIHEHUE CHEMKH MECTHOCTH TI0 MOJIETHOMY 33/IaHUIO.

8) O0pa6oTKa U aHAJIU3 reOaHHbIX.

Cosznanne 3D-mopenei.

9) MH3yueHHe ycTpOiicTBa 1151 IPOTOTHNHPOBAHHSI.

O3HakoMJIEHHE C YCTPOMCTBAaMHU NPOTOTUIIUPOBAHMSA, IMPEIOCTABICHHBIMUA OOYYaIOUIHMCH.
OOyuaromiyecs y3HatOT OOLIMe IPUHIMIIBI paO0Thl YCTPOUCTB, a TaKKe KOTAa OHU NPUMEHSIOTCS U UTO
C UX TIOMOIIIbIO MOXHO TOJIYYUTb.

10) MoaroTroBKa JaHHBIX 51 yCTPOHCTBA MPOTOTUNHPOBAHMSI.

[Moaroroska 3D-Mozeneid, SKCIOPT JaHHBIX, TOJITOTOBKA 33aJJaHUH 110 ITeYaTH.

11) TIporoTMnupoBaHHe.

[Mpumenenue yctpoiicTs nporotunupoBanus (3D-npunTep).

12) IocTpoeHne MPOCTPAHCTBEHHBIX CIIEH.

JlononHeHne MoJenei Mo JaHHBIM a3pO(pOTOCHEMKHU C MOMOIIBI0 PYYHOTO MOJEIHPOBAHUS U
MOJrOTOBKA K II€YaTH Ha yCTPOICTBAaX MPOTOTUITUPOBAHMUS.

13) IMoaroTroBKa npe3eHTALMIA.

N3yuenne ocHOB B mnoaroroBke npezeHrauuu. Co3nanue mnpeseHtrauuu. I[loaroroBka k
IIPEJICTABICHUIO PEAJTU30BaHHOIO ITPOTOTHUIIA.

14) 3ammTa NPOEKTOB.

[IpencraBnenue peann3o0BaHHOTO MPOTOTHUIIA.
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Conep:xaHue KeiicoB

Keiichl, BXxoasiiuue B Kparkoe conepxxanue
NporpamMmmy
Keiic 1. CoBpemeHHbIE Keiic 3HakoMHUT 00yUaromuxcs ¢ pa3HOBUAHOCTSIMU JTaHHBIX. Perrast
kapThl, win Kak onucath | 3amady keiica, 00y4aromuecs MpoXoasaT CISAYIONUE TEMATUKH: KapThl U
3emutro? OCHOBBI UX (POPMUPOBAHUS; U3YUEHHE YCIOBHBIX 3HAKOB U MPUHIIUIIOB

UX OTOOpaKeHUS Ha KapTe; CUCTEMBbI KOOPAMHAT U MPOESKIIUHN KapT, UX
OCHOBHbBIE XapaKTEPUCTUKU 1 BO3MOKHOCTH MPUMEHEHUS; MacITad u
JIp. BCIIOMOTaTelIbHble HHCTPYMEHTHI ()OPMUPOBAHHUS KAPTHI.

Keiic 2. I'nobansHOE Hecmotps Ha TO, YTO HABUTAaTOPBI U CIIOPTUBHBIE TPEKEPHI CTAIN
HO3ULIMOHUPOBAHUE HEOThEMJIEMOM YacThO HaIIEeH )KU3HU, MaJIO KTO 3HAET MPUHLUI UX
«Haiinu ce0st Ha 3eMHOM | paboThl. [Ipotins ketic, ooyqaromuecs y3Hatot npo [JIOHACC/GPS —
ape». HOPUHIUIBI pabOThI, HCTOPUIO, COBPEMEHHBIE CUCTEMBI, IPUMEHEHUE.

HpI/IMeHCHI/IC JIOITCPOB. BHSyaHI/ISaHI/IH TCKCTOBBIX NAHHBIX HA KapTe.
COS,Z[aHI/IG KapTbl MHTCHCUBHOCTH.

Keiic 3.1. OOBEMHBIH Keiic, KOTOPBIH MO3BOIUT 00YUYaIOIIUMCS OCBOUTH MOJIHYIO
AspodorocrémKa. «las | TEXHOIOTMYECKYIO HENOYKY, HCIIOJIb3YEMYI0 KOMMEPUYECKUMU

4ero Ha caMoM Jene KOMITaHUSAMH. Y CTPOMCTBO U NpuHIMIIE (pyHKIMOHUpoBaHus BITJIA,
HY>K€H O€CTIMIIOTHBIN OcHoBbI (HOTO- ¥ BUAEOCHEMKH U MIPUHILIUIIOB Niepeauu HHHOpMALIUU C
neratenbHbli anmapat?». | BIIJIA, oOpabotka nanubix ¢ BITIA.

Keiic 3.2. I3menenune [Tponomxenue keiica 3.1. OOyuaronuecs, UMesi B CBOEM PACIIOPSKEHUU
Cpellbl BOKPYT IIKOJIBL. ANIEKTPOHHYIO 3D-MO€EIb NIKOJIBI, TPOAOKAIOT BHOCUTh U3MEHEHUS B

MIPOJIYKT C TEJIbI0 OaroycTpoiicTsa paitona. O0ydaromnecs
MPOOHKAIOT COBEPILIEHCTBOBATh CBOM HaBBIK 3D-MoenrpoBaHus,
3aBepIas MpoeKT.

5. Y4ueOHo-TeMaTH4YeCKoOe IVIAHUPOBAHUE

Ne Pasnen nporpamMmsl y4eOHOIo Kypca KosnnyectBo
n/n 4acoB

1 3nakoMcTBO. TexHuka 6e3onacHoctd. BBogHOE 3ausTHE («MEHSISI MUY ). 1

2 BBenenue B reoundpopmanuonnsie TexHonoruu. Keiic 1: «CoBpemeHHbBIE 4

kapThl, K Kak onucats 3eMinto?».

Keiic 3HakoMUT 00yJaronuxcsi ¢ pa3HOBUIHOCTSIMU JaHHBIX. Permast 3agaay
Keiica, o0ydaronirecs MpoXoAsT CASAYIONINE TEMATUKU: KapThl U OCHOBBI UX
dbopMHpOBaHMs; W3YYCHHE YCIOBHBIX 3HAKOB W MPHUHIUIIOB HX
OTOOpaXCHUsI Ha KapTe; CUCTEMbl KOOPIMWHAT W TIPOCKIUN KapT, HX
OCHOBHBIC XapaKTEPUCTUKH W BO3MOXKHOCTH MPUMEHEHHUS;, MacIuTad u ap.
BCIIOMOTaTEJIbHbIE HHCTPYMEHTHI (DOPMUPOBAHHS KAPTHI.

3 Keiic 2: «I'mobansHoe nmo3urnmonnpoBanue «Haiiam cebs Ha 3eMHOM I1ape. 2
HecMoTpss Ha TO, 4YTO HABUTATOPBl M CIOPTHUBHBIC TPEKEPHl CTAIU
HEOTHEMJIEMOI YaCThIO HAIICH JKU3HU, MaJIO KTO 3HAET PUHIIHIT KX PaOOTHI.
[potins xetic, ooyqaronuecs y3HaoT npo [JIOHACC/GPS — npuHImIGI
paboOThI, MCTOPHIO, COBPEMEHHBIC CHCTEMbI, NMpPUMEHEHHE. [IpuMeHeHune
JorrepoB. Busyanu3aius TEKCTOBBIX JNaHHBIX Ha kapte. Co3maHue KapThl
MHTEHCUBHOCTH.
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dotorpaduu 1 HaHOPAMBI.

Paznen, mMOCBAIMIEHHBIM HCTOPUM M TMPHHOMIAM co3daHus (oTtorpaduu.
OOyuarolyecs MO3HAKOMATCS C TEXHUKOM co3nanHus (dotorpadum,
MO3HAKOMSITCSI ¢ BOBMOXKHOCTSIMU NPUMEHEHHs (oTorpaduu Kak cpeacTBa
CO3/1aHUsl Yero-auoo.

OcHoBbl  a3podoTochéMku. [IpumeHeHHe OECTMIOTHBIX aBUAIIMOHHBIX
cucreM B aspoporochéMke. Keiic 3.1: «/lng uero Ha camoM Jene Hy>KeH
OeCIIOTHBIN JIeTaTeNbHBIN annapar?y.

OOBEMHBIN KeHC, KOTOPBIM IMO3BOJUT OOYHYAIOUIMMCS OCBOUTH MOJHYIO
TEXHOJIOTMYECKYIO LIETIOYKY, HCIIOJIB3YEMYIO KOMMEPYECKUMH
KOMITAaHUSAMHU. YCTpOHCTBO M mNpUHIMIBI (GyHKUHOHHpOoBaHUs BIIIA,
OCHOBBI ()OTO- M BHUJCOCHEMKH M NPUHLMUIIOB INepenayd MHPopManuu ¢
BIUIA, o6pabotka nannsix ¢ BIIJIA.

14

Keiic 3.2: «M3MeHeHune cpeibl BOKPYT IIKOJIBD.

[Iponomwxkenue keiica 3.1. OOyuaronecs, UMess B CBOEM pacloOpsHKCHUN
ANEeKTPOHHYI0 3D-Mozenb MIKOJBI, MPOOJDKAIOT BHOCHTH W3MEHEHHS B
HOPOAYKT ¢ IIeNIbI0 OJaroycrpoiictsa paiiona. O0yyaromuecs: NpoJoHKaloT
COBEPILIEHCTBOBATh CBOM HaBbIK 3D-MoeInpoBaHusi, 3aBepIiasi MPOEKT.

[ToaroroBka 3amuThl TPOEKTA.

38.H_II/IT8. IMPOCKTOB.

HUroro

34
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6. KanenmapHo-TeMaTn4yecKoe NJIaHUPOBaHUE

Ne HMara Pa3zpesnsl nporpaMMsel yueOHOro Bcero | ®opma ®opma
n/n Kypca 4YacoB | 3aHATHSA KOHTPOJIA
1 1 nenens 3nakoMcTBO. TexHuka 0e30MacHOCTH. 1 JUTIP becena
BBoanoe 3ansatue («MeHsst MUP»).
2 | Begenue B reouH(opManiOHHbIe TEXHOJIOTUH. 4 yaca
Keiic 1: «CoBpemeHHblIe KapThl, nju Kak onucartp
3emutr0?».
2.1 2 Henens Heo6xoauMocTh KapThl B COBPEMEHHOM 1 JI/IIP becena
mupe. Chepbl npuMeHeHus,
NEPCIIEKTUBBI HCIIOJIb30BaHUS KapT.
CBeT 1 1IBET Kak aTpuOyT KapThl. Posb
1BeTa Ha kapre. Kak 3acTaBuTh 11BET
paboTtath Ha ce0s?
2.2 3 Henens BekTopHble 1aHHBIC HAa KapTax. 1 JI/TIP becena
3nakomcTBO ¢ Be6-T'IC. 3nakoMcTBO €
KapTorpapuuecKuMH OHJIalH-
CEPBHCAMH.
2.3 4-5uenens | Cosnmanue u myOauKamus COOCTBEHHOM 2 JU/TIP JleMoHCTpanus
KapThL. pelieHus Keiica
3 Keiic 2: «I'106aabpH0e no3unnoHupoBanne «Haiian 2 yaca
ce0sl HA 3eMHOM HIape».
3.1 6 Henest CucreMsbl rI100aILHOTO 1 JI/TIP Becena
MO3UIIMOHUPOBAHUS.
3.2. [ Hepnens [IpumeHeHne CIIyTHUKOB /151 1 JUTIP JlemoHcTpanus
MO3UIIUOHUPOBAHHUS. pelieHus keiica
4 | ®oTorpaduu U NaHOPaMBbI. 5 yacoB
8 Henens Uctopus pororpaduu. dotorpadus 1 JI/TIP becena
KaK CrIoco0 U3yU4eHHs OKPY KaIOLIETO
MHpa. XapaKTepUCTUKH
¢doroanmnaparos. [lonyuenue
4.1. KayeCTBEHHOTr0 ()OTOCHUMKA.
4.2. | 9-10 Hepens | Cosmanue cheprUSCKHX TTAHOPAM. 2 JI/TIP becena
OcHoBHble noHATHA. Heobxonumoe
obopynoBanue. TexHUKA CHEMKH
ceprudecKHx MaHopam pa3IudHoR
anmnapaTypou.
4.3. | 11-12 nenens | Coznanue chepuyecKux MaHOpaMm. 2 JUTIP TectupoBanue
CmBKa nojry4eHHbIX GoTorpaduii.
5 | OcHoBsl a3podoTochémiu. [Ipumenenue BAC 14 yacoB
(0ecnUIIOTHBIX ABHALIMOHHBIX CHCTEM) B
aspodorocbémke (Keiic 3.1: «/Is yero Ha camom
AeJie Hy:KeH 0eClMJIOTHBI JieTaTeJIbHbIN
annapar?»).
13 nenens | dororpammerpus U e€ BIUSHUAEC HA 1 JU/TIP becena
coBpeMeHHBbIN Mup. ClieHapuu ChbEMKHU
OOBEKTOB JIJIsl IOCTIEIYIOLIETO
5.1 MOCTPOCHHS UX B TPEXMEPHOM BHJIE.
14-16 venens | IlpuHUUT TOCTPOCHUS TPEXMEPHOTO 3 JUTIP becena
n300pakeHus Ha KomnbloTepe. Pabora
5.2. B ororpammeTpudeckom I10 - Agisoft
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PhotoScan win aHamoruaHoOM.
OO0paboTKa OTCHATOrO MaTepHaa.
17 wenens becnmioTHrk B reonHpOpMaTHKE. JU/TIP Becena
Y CTpoiCTBO ¥ NPUMEHEHHE IPOHA.
5.3. Texunueckue ocodbennoctu bITJIA.
5.4. | 18-19 nenens | [MunotupoBanue BITJIA. JU/TIP TectupoBanue
20-22 wenensa | Ucnonp3oBanue OeCIMIIOTHUKA IS JU/TIP JleMmoHCTpanus
5.5. CHEMKH MECTHOCTH. pelieHus kKeica
23-24 nenensa | Bo3HuKaromue mpooieMbl IpH JI/TIP becena
co3manuu 3D-monenei. Crioco0bl
pENaKTUPOBAHUS TPEXMEPHBIX
5.6. MOJeEN.
25-26 nenens | TeXHOJOIUH IPOTOTHITUPOBAHHUS. JI/IIP Becena
VYcerpolicTBa 1151 BOCCO31aHUS
TpEXMepHBIX Mojieneit. Pabora ¢ 3D-
npuHTEPOM. PU3HUECKUe U
XHUMUYECKHE CBOWCTBA IJIACTUKA TSI
3D-npunTepa. [leuats TpéxmepHOi
5.7. MOJEIH IIKOJIBI.
6 | Keiic 3.2: «A3MeHeHue cpeabl BOKPYT HIKOJIbD). 5 yacoB
6.1. 27 wenens Pa6ota B 10 nis pyunoro JI/TIP Becena
TPEXMEPHOI0 MOJEITUPOBAHUS —
SketchUp wiu ananorngaom.
6.2. | 28-30 Henenst | DKCOpTUPOBAHUE TPEXMEPHBIX JI/TIP becena
¢aiinos. [lpoexktupoBanue
COOCTBEHHOM CIICHBI.
6.3. | 3lmemens | IlewaTs Momenu Ha 3D-npuHTEpE. JI/TIP becena
Odopmitenne TpEXMEpHOU
BENIECTBEHHON MOJEITH.
7 | 32-33 menens | [ToaroToBka 3alIUThI TPOSKTA. 1P
8 34 menens | 3ammra IPOEKTOB. 1P JleMoHCTpanus
peLIeHus Keiica
1. MaTepl/IaJILHO-TeXHI/I‘leCKI/Ie YCaoBUiA peaju3aluu nmporpaMmmabl
Ne ni/m HaunmeHnoBanue En. usm. | Kou-Bo
1. M®YV (npunTep, ckanep, KOup) IT. 1
2. HoyTt0yk nenarora ¢ mpeycTaHOBICHHOMN ONepalnoOHHON IT.
CUCTEMOM, 0(hHCHBIM MPOrPaMMHBIM 00€CIICUEHUEM 1
3. HoyTOyk utst 00y4aronmxcsi ¢ mpeayCcTaHOBICHHOM OTepaliiOHHOMN IIIT.
cucTeMoi, opUCHBIM MPOTPAMMHBIM 00OecCTIeUeHUEeM 10
4. HHTEpaKTUBHBIN KOMILJIEKC LIT. 1
5. AnauTtuBHOE 000pYyI0BAaHUE
6. 3D-o060pynoBanue (3D-nipunTep) IIT. 1
7. [Tnactuk nns 3D-npunTepa T 15
8. 1O s 3D-monenupoBaHus
9. ®dororpammerpudeckoe [10 IIT. 1
10. KBaapokornrep [Trnonep maxi IIT. 1
11. Ksaapokomnrep ITuonep mini IIIT. 3
12. doroarnmapar ¢ 00bEKTHBOM T 1
13. Kapra namsitu anst poroanmnapaTa/BuieokamMmepbl IT. 2
14. [lIraTtuB IT. 1
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8. JIutepatypa u unugpoBbie pecypchl

1. baesa, E.IO. OO0mme BOmpoCchl MPOEKTUPOBAHUS W COCTABICHUS KapT IS CTYJCHTOB
cnenuansHocTH «Kaprorpagus u reoundopmatuka» / E.FO. baesa — M.: uzn. MUUT'AuK, 2014. —
48 c.

2. breictpoB, A.IO. IlpumeHeHne reonH(DOPMAIMOHHBIX TEXHOJOTHA B OTOJHUTEIEHOM
IKOJILHOM oOpa3oBanuu. B cOopHuke: Dkomnorusi. Dxonomuka. Madopmaruka / A.1O. beictpos, J1.C.
Jlyonun, C.C. I'py3neB, M.B. Aunpees, 1.0. Jlpeira, ®.B. Illkypos, }0.B. KomnocoB — PocrtoB-Ha-
Hony, 2016. — C. 42-47.

3. MHUeanoB, A.I'. MeTtoauueckne yKa3aHUS IO BBIMOJHEHHUIO JTA0OpPATOPHBIX pPabOT IO
mucuutuinie «ludposas kaprorpadus». s ctyaeHToB 3 Kypca M0 HaIpaBICHUIO MOTOTOBKH
«Kaprorpaguss u reomnpopmatuka» / A.I'. UBanos, C.A. Kpsuto, I'.I1. 3arpebun — M.: wusg.
MUUT' AuK, 2012. — 40 c.

4. Kocunos, A.I'. Teopus u npaktuka 1udpoBoil 00pabOTKH n300pakeHu. J(ucTaHMoHHOE
30H/IMpOBaHUE U reorpadudeckue nHGOpMAIMOHHbIE cUcTeMbl. YuyeOHoe nocobue / A.I'. KocuHos,
N.K. JIypee non pen. A.M.bepnsata — M.: u3a. Hayunsiit mup, 2003. — 168 c.

5. Makapenko, A.A. VYueOHOoe mocoOMe TIO KYpCOBOMY IPOCKTHUPOBAHUIO IO KypCy
«Oobmereorpaduueckue kapte» / A.A. Makapenko, B.C. Mouceesa, A.JI. CtenanyeHko 1o o0O1mei
penakuueit Makapenko A.A. — M.: uzn. MUUT'AuK, 2014. — 55 c.

6. Ilerenmun, A. 3D-momemupoBanme B SketchUp 2015 — or mpocToro K CI0KHOMY.
Camoyuutens / A. Tlereqma — u3a. JIMK Ilpecc, 2015. — 370 c., ISBN: 978-5-97060-290-4.

7. Penpko, A.B. dotorpaduueckne mporecchl peructpaimu uHbopmanuu / A.B. Pembko,
Koucrantuaosa E.B. — CII6.: u3n. [IOJTUTEXHUKA, 2005. — 570 c.

8. GISGeo — http://gisgeo.org/.

9. TUC-Acconmanuu — http://gisa.ru/.

10. GIS-Lab — http://gis-lab.info/.

11. [Topran BHE3EMHEBIX JAaHHBIX —
http://cartsrv.mexlab.ru/geoportal/#body=mercury&proj=sc&loc=%280.17578125%2C0%29&zoom=
2.

12. OSM — http://www.openstreetmap.org/.
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9. JIuct koppeKTHPOBKH padoyeii mMporpamMMbl

Tema ypoka

Jlara nmo
TUIAHY

Jlara mo
dakry

Mpuunna
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