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IHOACHUTEJIBHASA 3AIIMCKA

JlononHuTenbHas o01Ieo0pa3zoBaTeabHas 00IIepa3BUBAONIAsl MIPOTpaMMa
«I'eokBanTyM» (n1anee - [Iporpamma) uMeeT TEXHUYECKYI0 HANIPABJIEHHOCTb.
Jlannast mporpamMma pa3zpaboTaHa Ha OCHOBE:

e pUHIUIOB, yTBepx)AeHHBIX KonBenmueit OOH o npaBax pebeHka;
® JIOTIOJHUTENBHOW  00111e00pa3oBaTeIbHOW  OOIIEpa3BUBAIONICH  MPOTpaMMBI
«I"eoKBaHTYM»
HoBusHna

HoBuzHa mporpammel o0yciioBiieHa TeM, 9TO paboTa Haj 3ajJadaMHd B paMKax
IPOEKTHOM JIEITEIbHOCTU (POPMUPYET HOBBIN TUIl OTHOIIECHUSI B CUCTEME «IIPUPOJA -
0OIIECTBO - YEJIOBEK - TEXHOJIOTHI, OTPECISIIONTNI 0053aTeTbHOCTh IKOJIOTHICCKOM
HOPMHPOBKH TIPU OPTAHHU3AINHN JTFOOOH JESITEIIBHOCTH, YTO SBIISCTCS MEPBBIM IIATOM
K (OPMHUPOBAHUIO «IIOKOJICHUSI Pa3BUTH», SBISIOMIETOCS TPEHIOM Pa3BUTUS
COBPEMEHHOTO OOLIECTBA.

[Iporpamma mpeanonaraer GopMupoBaHUE Yy 00YUAIOIIUXCS MPEACTABICHUNA O
TEHJICHIUSAX B PA3BUTUU TeXHUUYECKOU cepbl. HOBBIN TEXHO-TPOMBIILICHHBIN YK
HE MOXET ObIThb MOJIOkKEH B ¢dopMaT OOIIECTBa pPa3BUTUSI TOJBKO HAa OCHOBAaHUU
HOBU3HBI (PU3NYECKUX MPUHIIMIIOB, HOBBIX TEXHUYECKUX PEIICHUHN U KIIACTEPHBIX CXEM
B3aMMOJICHCTBHS HA MIOCTUHIYCTPHATIBLHOM dTaIle Pa3BUTHS COIIMYMA, a IS Pa3BUTHSI
oOIllecTBa  HEMPEJNOXHO  BKIIOYAaeT B ce0S TEHACHIHMIO K  OOpPETEHHUIO
COHAMPABIICHHOCTH AaHTPOIMOTEHHBIX (PAKTOPOB, 3aKOHOB pa3BUTHUSI OWochepbl u
KYJbTYPHOTO Pa3BUTHA.

Ilenaroruveckasi 1meseco00pPa3HOCTb 3TOM MPOrPAMMBI 3aKIIOYACTCS B TOM,
YTO OHA SIBJIACTCS IEIOCTHOW M HEMPEPHIBHOM B TEUCHHE BCETO IpoIiecca O0yUeHUs U
MO3BOJISIET OOydYarolmeMycsi IIar 3a IIaroM pacKpbiBaTh B ce0e TBOPUYECKHUE
BO3MOYXHOCTH ¥ CaMOPEaIM30BBIBATLCS B COBPEMEHHOM MuUpe. B mporecce n3yuenus
OKPYIKAaIoIIero Mupa, oOydaromuecs TOJydaT IOTOJHUTEIbHOE OoOpa3oBaHWE B
obnactu reorpadguu, HHHOPMATUKH, MATEMATUKHU U (PU3UKH.

AKTYaJIbHOCTH

Cerogust reomH()OpPMAllMOHHBIE W a3pOTEXHOJIOTMH CTajdd HEOThEMJIEMOM
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YacThIO HAllleW >KU3HU, JTH000 COBPEMEHHBIN YeIOBEK M0JIb3YETCS HAaBUTAI[MOHHBIMU
CepBUCAaMH, NPWIOKECHUSIMHU JJII MOHUTOPUHra OOLIECTBEHHOTIO TpaHCHOpPTa H
MHOTMMHU JIPYTUMH CEpPBUCAMH, CBSI3aHHBIMU C KapTaMd. OTH TEXHOJIOTHH
UCIIOJIB3YIOTCS B COBEPIICHHO Pa3NUYHBIX cdepax, HauYuHaAs OT pearupoBaHUs MpU
Ype3BBIYAIHBIX CUTYALIUAX U 3aKaHYUBAsI MAPKETUHTOM.

Kypc «I'eokBanTyM» M0O3BOJIIET CPOPMUPOBATH Y O0YUAIOIIUXCS YCTOUYUBYIO
CBS3b MEXIYy HH(POPMAIMOHHBIM M TEXHOJIOTMYECKUM HAMpaBICHUSIMH Ha OCHOBE
pEabHBIX MPOCTPAHCTBEHHBIX JAHHBIX, TAKUX KakK a’spodoToCchEMKA, KOCMUYECKas
CbhEMKA, BEKTOPHBIE KAPTHI U JIp. ITO MO3BOJIUT 00YUAIOIIUMCS TOJIYYUTh 3HAHUS 110
MCIOJIb30BaHUIO0 T€OMH(POPMAIIMOHHBIX HHCTPYMEHTOB M MPOCTPAHCTBEHHBIX JTAHHBIX
JUTIA TIOHUMAaHUS W W3YYCHHSI OCHOB YCTPOMCTBA OKPY’KAIOIIETO MHPA U MPUPOIHBIX
apieHud. OOydaromuyecs CMOTYT pealn30BbIBaTh KOMaHAHBIE NPOEKTHI B cdepe
WCCIICIOBAHMS OKPYXKAIOIIET0 MUpAa; HadaTh MCIOJIb30BAaTh B MOBCEAHEBHOW >KU3HU
HaBUTALIMOHHBIE CEPBUCHI, KOCMUYECKHUE CHUMKH, JJIEKTPOHHBIE KapTbl; cOOUpaTh
JaHHbIE 00 OOBEKTax Ha MECTHOCTH; co3/laBaTh 3D-00bEeKThl MECTHOCTH (Kak
OTJICNbHBIE 31aHNUS, TaK U T[EJIbIE TOPOJIa) U MHOTOE IPYTOE.

OT1iu4uTeIbHBbIE 0COOCHHOCTH NMPOTrPAMMbI

OTINYUTENEHON OCOOCHHOCTBIO JAaHHOW MPOTpaMMbl OT YXKe CYIIECTBYIOIIUX
oOpa3oBaTeNbHBIX MpOrpaMM sIBIsSIETCs €€  HalpaBICHHOCTh Ha  Pa3BUTHE
oOydJalomuxcsi B TMPOCKTHOW  JIEATEIBHOCTH COBPEMEHHBIMH C  TIOMOIIBIO
COBPEMEHHBIX TEXHOJIOTUH 1 000PYAOBaHU.

[TporpaMma mnpennonaraer BapUATUBHYIO pEaTU3alldi0 B 3aBUCHUMOCTH OT
yCIOBUM Ha IUlom@aake. B cBsA3M C peryiaspHbIM MEpPEABHKEHUEM JIETCKOTO
MoOuIBHOTO TexHomapka «KBantopuym» y oOyuatomnmxcs npumepHo B 50% BpemeHH
OT OO0mIel IIUTETFHOCTH MPOTPAMMBI OYAET JOCTYyN K BBICOKOTEXHOJOTHYHOMY
obOopynoBanuto. Ha ruomnanke OyaeT HaxoQuThCsl HACTAaBHUK i1 00y4deHHs pabote ¢
00Opy/ZOBaHWEM U MPOTPaAaMMHBIM OOECIIEUEHUEM, COMPOBOXKIACHHUS MPOEKTHOM

ACATCIBbHOCTH.

O0béM 1 CpoOK peau3anuy NPOrpamMmMbl

YpOBEHB OCBOEHUS POTPAMMBI — 03HAKOMUTEIIbHBIM.



Hal’lpa&/leHHOCI’l’lb npozcpammusl. TCXHUYCCKaA.
CDyHKLﬂ/lOHCl]ZbHOQ npednas’Haquue npoecpammel. IPOCKTHAA.

Cpoxk peanuzayuu: 1 ron

DopMBI M PEKUM 3aHATHUI

TI'ox Bospacr Ipoxoa Pesxxnm KouJ- Kou- Hamnoa Dopmbl
00y4eHHsI | 00y4ArOIIMXCS JKUTE- 3aHATHI BO BO HAEMOCTH OpraHusai
JIbHOCT 4acoB | 4acoB | y4eOHOil 701
b B BTOl | TIpynmbl y4yammxcst
3aHATH Heles Ha
i 10 3aHATHUAX
1ron 11-17 ner | qac He2 pasaB 2 yaca 68 ['pynmosas,
TIEJTIO 110 2
oOyueHus yaca 4acoB NOArpYyNIoBast
(3BeHBEBAs)

[Ipu dhopmMupoBaHUU TPYIII KETATETLHO YUYUTHIBATH BO3PACTHBIE OCOOEHHOCTH
oOyyaronuxcs. B moIpocTkoBoM BO3pacTe MPOUCXOJUT HM3MEHEHHE XapakTepa
MMO3HABATEJIbHOM J1eATeNbHOCTH. [loAPOCTOK CTaHOBHUTCS CHOCOOHBIM K OoJiee
CJI0’KHOMY aHaJMTUKO-CHHTETUYECKOMY BOCIIPUSATHUIO MPEIMETOB U SIBJICHUN. Y HETO
dbopMHpyeTCsT CIOCOOHOCTh CaMOCTOSITEIBHO MBICIUTh, PAacCyXJaTh, CPAaBHUBATh,
JieJaTh OTHOCUTEIBHO ITyOOKHE BBIBOIBI U 0000IIICHHUS.

DopMbl 3aHATHIL:

®  JIeKUUA,

e Oecena,

e  JUCKyccHs,

®  [PAKTUKYM,

e JlabGopaTopHo -TIpakTHYECKas padboTa,

®  [eJaroruyeckas urpa,

®  TECTUPOBAHUE,

®  COPEBHOBAaHME,

e  yOJUYHOE BBICTYTUIEHUE C IEMOHCTPAIIMEH PE3yIbTATOB pabOTHI,

L 3alluTa IIPOCKTaA.




[IpenycmoTpeHa BapuaTUBHOCTb (JOPM MPOBEICHUS 3aHATUN B 3aBUCUMOCTHU OT
BO3pacTa 00y4aronmxcsi.

OcHoBHast Qopma paboOThl MOAAUYM TEOPUHM — 3aHATUS B TPYIIax.
[TpakTryeckue 3a1aHus JIAHUPYETCS BBHIMOIHATH KaK MHAWBUIYyalIbHO U B Mapax, TakK
U B MaJbIX Ipynnax. 3aHATHs MPOBOASATCS B BUAE Oecel, CEeMUHApOB, JIEKIUM: IS
HaIrJISAHOCTH ITOAABAEMOr0 MaTE€pUaia UCIOJIBb3YETCA PA3IMYHBIA MYJbTUMEIUNHBIN
MaTepuag— MpPe3eHTalUH, BUACOPOIUKH.

MeTtoabl M nmpueMbl 00y4eHMsI: SBPUCTHUECKUNA METOJ], UCCIEI0BATEIbCKHIMA
METOJ; KEWC-MEeTOJ; METOJUKa MpOoOJIEeMHOro oOOydYeHHUs; HWIpoOBas METOJUKA;
METOJIMKa IPOEKTHOM A€ TETbHOCTH.

Leap nmporpaMmbl: BOBICYECHHE OOYYAIOMIMXCSA B MPOEKTHYIO JIEATEIBHOCTD,
pa3paboTKa Hay4YHO-HCCIIEA0BATENbCKUX U HHKEHEPHBIX IPOEKTOB.

3agaum:

Oo6yuawwue:

e MpUOOPETEHNE U YIIIyOJIeHUE 3HAHUH OCHOB ITPOCKTUPOBAHMS U YIIPABICHUS
MIPOCKTAMU,;

® 03HAKOMJICHHE C METOJIaMH U TIpuéMamu cOopa U aHajau3a HHpopMaImu;

e 00ydYeHHE MPOBEACHUIO HCCIEIOBAHUM, TPE3CHTAIIUN U MEKIPEIMETHOU
MO3UIIMOHHON KOMMYHUKAIINK;

e oOyueHue paboTe Ha CHCIUAIM3UPOBAHHOM OOOPY/IOBaHUM U B
MPOrpaMMHBIX CPEIax;

® 3HAKOMCTBO C hard-kommereHuIMN (reomH(OPMAITIOHHBIMH ),
MO3BOJISIOIIMMHU [TPUMEHATh TEOPETUYECKHE 3HAHUS Ha IMPAKTUKE B COOTBETCTBHHU C

COBPCMCHHBIM YPOBHEM PA3BUTUSA TEXHOJIOTUIA.

Paszsusarowue:

¢ (popmupoBaHHE HHTEpECA K OCHOBAM M300pETaTEILCKOM AEATCIILHOCTH,
® pa3BHUTHE TBOPUYCCKUX CIIOCOOHOCTEH M KPEaTUBHOT'O MBIIIICHUS;

e mpuoOpeTeHue omnbiTa ucnonb3oBanus TPU3  mpu  popmupoBanum

COOCTBEHHBIX UEH U PEIICHHUI;

e (hopmupoBaHUE MOHUMAHUS MPSIMON U OOPATHOM CBSI3U MPOEKTA U CPEIBI €T
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pean3anuu, 3aJ10KEHUE OCHOB COLIMAIIBHON U DKOJIOTMYECKON OTBETCTBEHHOCTH;
® DPa3BUTHE T'€OMPOCTPAHCTBEHHOTO MBIIICHUS;

e pazBuTHe SOft-KOMIETeHIMH, HEOOXOAMMBIX JIs YCIEIIHOH padoThl BHE

3aBUCUMOCTH OT BBIOpaHHOM Mpodeccuu.

Bocnumamenvuuie:.

¢ (popmupoBaHUE MPOESKTHOTO MUPOBO33PEHUS U TBOPUYECKOT'O MBIIUICHUS;
e (opmHupoBaHHE MHPOBO33PEHUS, MO KOMIUICKCHOM OIICHKE, OKPYKAIOIIEro
MHpA, HAITPABJICHHOM HA €TI0 MO3UTUBHOE U3MECHEHUE;
° BOCIHUTAHHE COOCTBEHHOM IO3HUIMM IO OTHONIEHUIO K JIEATCIHLHOCTH U
YMEHHUE COMOCTABIIATH €€ C IPYTUMHU MO3ULUAMU B KOHCTPYKTUBHOM JIMAJIOTE;
® BOCIHTaHUE KYJbTYPhI pabOTHI B KOMaH/E.
BocnuraTebHbIE 3aJa4M:

¢ BOCIHUTATb IMATPUOTU3M, I'PAKIAHCKYIO OTBCTCTBCHHOCTDb, TOJICPAHTHOCTD,

I'YMaHHOCTbD,

® BOCIIUTATh aKKYPATHOCTb, TUCIUTIMHUPOBAHHOCTD, IIEJICYCTPEMICHHOCTD,
caMoo00JIajaHuE;

® CIOCOOCTBOBATh BOCIIMTAHHIO KYJIBTYPhI PEUH, TOBEICHUS;

® BOCITUTaHWE KYJbTYpPbI paOOTHI B KOMaH/IE.

Ils1anupyembie pe3yJibTaThl 10 UTOraM 00y4YeHUsA

3HATD:

— MnpaBuia 6€30MacHoN paboThl C 000PYAOBAaHUEM;

— CIOCOOBI MJITAHUPOBAHUS  JIESITEILHOCTH, pa30uBKa 3a7a4  Ha
10/13a/1a4M, pacrpeiesieHus poJiei B paboueil rpymrie;

— 0COOCHHOCTH paboOTHI B Pa3IMYHBIX Cpe/lax pa3paboTKH;

- TpaBuia 0€30MacHOM pabOTHI C AJIEKTPOHHO-BBIYUCIUTCIIBHBIMA MaIlITHHAMH
U CPEJICTBaMH JIJIsi COOpa MPOCTPAHCTBEHHBIX JIAHHBIX;

- OCHOBHBIE BU/IbI POCTPAHCTBEHHBIX JAHHBIX;

- COCTaBHBIE YaCTH COBPEMEHHBIX T€OMH(OPMAIIMOHHBIX CEPBUCOB;

- npodeccuoHaIbHOE IPOrpaMMHOE OOecIIeueHne Il 00paboTKH

IPOCTPAHCTBCHHBIX JAHHBIX ;



- OCHOBBI M TIPHHIIUIIBI a9POCHEMKH;

- OCHOBBI M IIPUHITUITBI pa0OTHI TJI00ATHHBIX HABUTAITMOHHBIX CITyTHHKOBBIX
cucteM (IT'HCC);

- TPEACTAaBICHHEC W  BH3yaJM3alMsg IPOCTPAHCTBEHHBIX JAHHBIX IS

Henpo(hecCHOHATBHBIX MOJIh30BaTEINCH;

npuHIunel 3D-MoaenpoBaHus;

YCTPONCTBO COBPEMEHHBIX KapTOrpapuUeCKuX CEpPBHUCOB;

IemupprUpoBaHue KOCMUYECKUX U300paKEeHU;

OCHOBBI KapTorpaduu.

YMmern:

COCTAaBUTL IIJIaH ITPOCKTA, BKIIIOYasd: BI:I60p TCMBI,

aHaJIn3 HpGIIMGTHOﬁ O6HaCTI/I;

UCII0JIb30BaTh OCHOBHBIC AJITOPUTMHYCCKHE KOHCTPYKIUH JIJIS peIICHUS
3a1ad4;

- CaMOCTOSTEIBHO PEIaTh MOCTABJICHHYIO 3aJady, aHAJU3UPYs U Ioa0upas
MaTepHaJIbl U CPEJICTBA JIJIS €€ PEIICHHUS,

- C03]1aBaTh U PaCCUMTHIBATDH MOJIETHBIH IUTaH 1JIs OCCITMIOTHOTO JICTATEIBHOTO

ammapara;

BBITIOJIHATH OIU(POBKY;

BBIIIOJIHATD HpOCTpaHCTBeHHbIﬁ aHaJInu3,

MOJIETUPOBATh reorpaduueckue 0ObEKThHI U SBICHUS;

MPUBOJNUTH IPUMEPHI MPAKTUIECCKOTO HCIIOIH30BAHUS TEOTrPAPUICCKUX
3HAHWH B PA3JIMIHBIX 00JIACTSX NI TCITBHOCTH

- CO3/1aBaTh MPE3CHTAIINY;

- TMOATOTOBUTH OTYET O MPOJEIAHHON paboTe; MyOJIMYHO BBICTYIHTH C
TOKIIaZIOM;

CMmoryT oBJ1a/1€Th:

— HaBBIKaMH PabOTHI C pa3IMYHBIMHU KapTaMH;

— HaBBIKAMU Pa0OTHI CO OECITUIIOTHBIMU alapaTaMHu.

Pe3ynbTatel 0OcBOEHUs OOYYarOIIMMUCS IJAHHOIO OOpAa30BaTENIBHOIO MOJYJIS
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JOJDKHBI COOTHOCHTBCSI C €ro Lenpto U 3amadaMud. OJIHAaKo, HEMOCPEACTBEHHOE
JOCTH)KEHHE LEIU HEPEIKO MPOMCXOAMT [0 3aBEPLICHUI0  IOCIEAYIOMINUX
o0OpazoBaTeNnbHbIX MOJIyJIel. B CBSA3M ¢ ATUM Meaarory HaCTOATEIbHO PEKOMEHIYETCS
YUUTBIBATH 3TO B XOJI€ PEATU3AIMH 3TOTO U MOCIEAYIOIIUX MOAYJICH.

[IpoxokneHne maHHOrO 00pa30BATEIBLHOTO MOJYJIA JOKHO CPOPMHUPOBATH Y
o0y4Jaroumxcsi KOMIETEHIINH, KOTOPbIE MOTYT OBITh PUMEHEHBI B XOJ/I€ pean3aluu
MOCIIEAYIOIINX 00Pa30BaTENbHBIX MOIYJICH.

Ipodeccuonanvuvie u 3nauumovie komnemenyuu(Hard Skills):

° yMeHHe oOpalaTeiBaTh H  CHCTEMaTH3UPOBATh  OOJIBIIOE  KOJUYECTBO
uHpopmanuu;

° yMEHHE TPOBOIUTH CPABHEHHE, KIACCH(PHUKAIUIO TI0 3alaHHBIM KPUTEPUSM;

° YMEHHE OCYIIECTBIISITh aHaJIN3 00BEKTOB C BBIJICIICHHEM 0a30BBIX MTPU3HAKOB;
° yMeHHe paboTaTh C MOHSATUSIMU C TPUMEHEHHUEM CPEICTB APYTUX NUCIUTUIHH,

BBISIBIISITH U CTPOUTH MOHSTHS, CO3/1aBaTh 0000IICHUS, yCTaHABINBATH AaHAJIOTHH;
° yMEHHUE CO3/1aBaTh, MPUMEHSTH U MPEoOpPa30BbIBATh 3HAKU U CHUMBOJIBI,
MOJIENIA M CXEMBI JJI pEIICHUs 3a/1a4 (CXeMaTU3a1us);

° yMEHUE YCTaHABJIUBATh AHAJIIOTHH, IPUYMHHO-CJICCTBEHHBIE CBSI3H;

° yMeHue o0pabaThiBaTh a3pOChEMKY U MOIy4YaTh TOUHbIE OPTO(POTOIIAHBI U
aBTOMATU3UPOBAHHBIE TPEXMEPHBIE MOJIETTH MECTHOCTH,

° yMEeHUE MOJIeTupoBaTh 3D-00bEKTHI;

Jluunocmmuwsie u mexcruunocmusvie komnemenyuu (Soft Skills):

e copMupOBaHHOCTH BHYTpEHHEH MTO3HITUH oOydarorerocs,
AMOITMOHAJILHOIIOJIOKUTEIIBHOE OTHOIIEHHE 00yJaroerocs K IIKoje, OpUCHTAIUs Ha
MMO3HAHUE HOBOTO;

e OpHEHTANMs Ha oOpa3ell MOBEACHUS «XOPOIIETO YICHUKAY;

¢ c(hopMUPOBAHHOCTH CAMOOIICHKH, BKJIFOYAsl OCO3HAHUE CBOMX BO3MOKHOCTEH
B YUYCHUH, CITOCOOHOCTH aJeKBaTHO CYJIUTh O MPUYMHAX CBOETO yCIIeXa/Heycrexa B
YYCHHH, YMEHUE BUJICTh CBOW JIOCTOMHCTBA W HEAOCTATKH, yBa)XKaTh ce0s M BEPUTH B
ycrex;

¢ c(hOopMUPOBAHHOCTH MOTUBAIIUU K YUEOHOU ACATEIHHOCTH;
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® 3HAHHWE MOpPAIbHBIX HOPM U CGHOPMUPOBAHHOCTH MOPATBHO-3TUYECKUX

CY>KICHHIA, CHOCOOHOCTh K PEIICHUI0 MOPAJIBbHBIX MPOOJIEM Ha OCHOBE KOOPAWHAIIUU

Pa3JINYHbIX TOYCK 3PCHUA, CITOCOOHOCTh K OOCHKC CBOHUX IIOCTYIIKOB H IIGfICTBI/IfI

JIPYTHUX JIIOJIEH ¢ TOUKH 3pEHUs COOTIOACHUS/HapyIeHUsSI MOPaTbHON HOPMBI.

Apmedaxmol:

® 00pabaThIBaTh a3POCHEMKY U MOITy4YaTh TOUHBIE OPTO(POTOIUIAHBI U

ABTOMAaTHU3HPOBAHHBIC TpéXMCpHBIe MOJICIIN MCCTHOCTH,

® MojeupoBaTh 3D-00bEKTHI;

® 3alUIIATh COOCTBECHHEIC ITPOCKTHI,

® CO3JaBaTh KapThI,

® CO3JaBaThb HpOCTefIHIHC FGOI‘pa(bI/I‘{CCKI/IC KapThl pa3JIM9YHOIr0 COACPIKAHMA,

Buabl yueOHOI 1eITeIbHOCTH:

pelIeHrE TOCTaBICHHBIX 33/1a4;

IPOCMOTP U 00CYkKIeHUE yUeOHBIX (PUIBMOB, MPE3CHTAIIHM, POJIUKOB,
00BsACHEHHE U UHTEpIIpeTaIis HAOJIt01aeMbIX SIBJICHUMH;

aHaJIN3 MPOOJIEMHBIX YUYEOHBIX CUTYAIIHI;

IMOCTPOCHUC I'MITIOTC3bI HA OCHOBC dHAJIM3a NMCIOIUXCA JaHHBIX

MPOBEJICHUE UCCIIEIOBATEITLCKOTO IKCIIEPUMEHTA;[TIONCK  HEOOXO0IMMOi
uH(bOpPMAITUNB y4eOHON U CIIPaBOYHOMIUTEPATYPE;
BBITIOJIHEHUE MPAKTHYECKUX padoT;

IIOArOTOBKA BLICTYHHeHHﬁ u JOKJIaJ0B C HCIIOJIb30BaAaHHUECM

Pa3HO00pa3HBIX HCTOYHUKOB HH(OpMaLIUK;

MyOJIMYHOE BBICTYIIJIEHUE.

@®opMbI KOHTPOJISI/aTTECTALMH

B Teuenume yuyeOHOro roja HCMOIB3YIOTCS CIEAYIONINE BHUABI W (POPMBI

KOHTPOJISl 3HAHUM, yMEHUH U HABBIKOB, MOJTYYEHHBIX 00yYatOIUMUCH.

| Bujx KoHTpOJISI | ®opma konTpoIS |
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BxonHO# KOHTPOJIb NuauBuyansHOE TECTUPOBAHUE, TMATHOCTUYECKHE 32141
Texyuuii KOHTPOJIb Omnpoc, camocTosATeabHas paboTa, BUKTOPUHA,IPE3eHTaLUs
paboThl, COPEBHOBAHUS

IIpomeKyTOUHBIN KOHTPOJIb TecTtupoBanue
NtoroBeiii KOHTPOJIb 3amura  (TIpe3eHTalMsA) ~ IPOCKTOB  WIJIM  KEWCOB,
COPEBHOBaHMUS, 3a4ET

YUYEBHbBIA IIJIAH

DopMbI
KosmmuecTBo 4acos KOHTPO.JT51
Pa3znesn nporpaMmmbl y4eOHOro Kypca
O6mee Teoperu| IIpakTn
YeCKHX | YeCKHX
Omnpoc
3nakomMcTBO. TexHuka OezonacHocTu. BBogHOE HaGmoneHue
3aHaTue («MeHsist MUp+»). 2
2 HaGmronenue,
OcHoBbl reorpaduu: 3emsst Kak OOBEKT P OTyKTOBBIf
u3ydyeHus. BBeneHue B reouH@opmanvoHHbIE pe3yIbTaT
TEXHOJIOTHH. OcHOBBI paboThI c
OpOCTpaHCTBEHHbIMU  JaHHbIMM. Keiic 1.
«BUpTyaJIbHBIE IKCKYPCUIY.
Temaruueckue kaptol, [ C. Keiic 2: Ha6m0ﬂeHHe:
«CoBpeMeHHBIE KapThl, WM KaK OMUCATh HPOAYKTOBBIN
3emro?». 4 pe3yabTaT
(OCHOBBI OPUEHTUPOBAHUS HA MECTHOCTH, Habmonenue,
HaBUTAllMK U cOOpa MPOCTPAaHCTBEHHBIX JTAHHBIX. POAYKTOBBIH
4 pe3yJsbTaT
GPS/TJIOHACC, npunnumns! paboThI, 2 HaoOmroneunue,
npuMmeHnenue Kelic 3: IIPOTYKTOBBIN
«I'nobGansHOe mo3urmonnpoBanue «Haiiau cedst pe3yJsibTaT
Ha 36MHOM LI1apey.
[ TpyHIMIIBI (YHKIIMOHUPOBAHUS U Tiepeadn 2 Habmonenue,
uHpopmanuu B BeO-I'MIC POIYKTOBBII
pe3ysbTar
MoGuibhbie ' UC-nipusnoxenus 3 Habmonenue,
IIPOIYKTOBBIN
pe3ysbTar
COop MpoCTpaHCTBEHHBIX JaHHBIX. Keiic 4: 2 HaGmonenue,
«DataScout IIPOTYKTOBBIN
pe3ysbTar
OcHoBbl 3D MonenupoBanmsi 0OBEKTOB 2 HaoOmroneunue,
MECTHOCTHU IIPOTYKTOBBIN
pe3ysbTar
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10 | Merozasl IOCTPOEHHUS TPEXMEPHBIX MOJEICH. Habmonenue,
Hurepdeiic nporpammer SketchUp. POIYKTOBBII
pe3ynbTar

11 | Keiic «4 co3naro TpexMepHbIE MOAETN HaGmroneune,
MPOAYKTOBBIN
pe3ynbTar

12 [Kamepsbl, HaBUTalMs B CIIEHE, OPTOrOHAIbHbIE HaGnronenue,

npoekunu (Buabl). MHCTpyMEHTBI U oniepanyu IIPOIYKTOBBIN
pe3ynbTar

13 [MonenupoBanue ¢uryp. Pabora ¢ iBerom, Hab6mronenmue,

TEKCTYpUPOBaHUE POIYKTOBBII
pe3ynbTar

14 |MopaenupoBaHHe IPEIMETOB MEOETH Habmionenue,
MPOAYKTOBBIN
pe3ysbTar

15 [Pa3paboTka u peanuzaius NpoeKTa Habmonenue,

cpeactBamu SketchUp IPOYKTOBBI#
pe3ynbTaT

16 | 3nakomctBO ¢ nmporpammoii QGIS 3. Tlonyuenue, Hab6monenue

YCTaHOBKA.

17 | QGIS 3. IIpuBsizka KOCMUYECKUX CHUMKOB. Hab6mronenue,
MIPOTYyKTOBBIN
pe3ynbTaT

18 |QGIS 3. Tonorpaduueckrie yclIOBHbIE 3HAKH. Hab6monenue,
MIPOTYKTOBBIN
pe3ynbTaT

19 |QGIS 3. Coznanue 31aKk0B B QGIS. HaGmronenmue,
MIPOAYKTOBBIN
pe3yJIbTaT

20 |OcHOBBI TPOEKTHOM EATEITHHOCTH Ha6monenue

21 PPxcneaunus. [[ppuMeHeHne MPOCTPAHCTBEHHBIX Habmonenue,

TEXHOJIOTHI Ha TPAKTHKE MPOJTYKTOBBIN
pe3ynbTar
22 |laboparopHas pabota. @ororpadus, ¥ BCe 4TO C Hab6monenue,
HEW MOYKHO CIIeJIaTh IIPOTYKTOBBIN
pe3ynbTar
®ororpaduu 1 nanopambl. OCHOBBI Habmonenue,
aspodotochéMKU. [IpuMeHeHe OeCTUIOTHBIX MPOAYKTOBBIN
23 | aBuanmoHHbIX cucteM B adpodoTocréMke. Kelic pe3yabTaT
5.1: «/lms yero Ha caMOM J1ese HyKeH
OecTUIIOTHBIN JIeTaTeNbHBIN annapar?.

24 | Ketic 5.2: «MI3MeHEeHHE Cpe/Ibl BOKPYT IIKOJIBD. HaoOmoaenue,
OCHOBBI KOCMUYECKOH cheMKH. Ketic 6: MIPOTYKTOBBIN
«Kocmuueckas cheMKa: 4To 51 BUKY Ha CHUMKE pe3yibTaT

u3 xocMoca?»
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OCHOBBI KOCMHYECKON cheMKH. Ketic 6: HaGmronenne,
«KocMmudeckasi chbeMKa: 4To s BI)KY Ha CHUMKE IPOTYKTOBBI#
o5 | 13 KocMoca?» MHCTPpYMEHTBI U TEXHOJIOTHH 3 1 5 pe3yibTaT
co3nanus kapt. Keiic 7: «Co3nanue
KapTorpaduuecKoro Mponu3BeACHUS, UK
[IpoBe/u OLIEHKY TEPPUTOPHUI
26 | JJaboparopnoe 3anstue. Odopmienue 2 - 2 Habmionenue,
Hpe3eHTaIHi TIPOSKTOB HPOYKTOBBIH
pe3ysbTaT
o7 | TloroToBka 3amtute! mpoekTa. 3aitura Wrtorosas
POEKTOB. ATTECTAI[MOHHOE 3aHSTHE. 4 i 1 arrecTanui,
3akIounTeNbHOE 3aHATHE. 110/1BEIcHIE HTOTOB samura
pPAGOTHL. IPOEKTOB
Uroro: 68 24 44
COJEP)KAHUE YYEBHOI'O IIVTAHA
1. 3nakomcTBO. Texnuka Oe3omacHocTu. BBoanoe 3ansitue («MeHsis

Mup+»). BBenenue B reomHGopManuoHHbIe TeXHOJOruu. OCHOBBI pPadoOThHI €
npocrpaHcTBeHHbIMH JaHHBIMU. Keiic 1: «BupTyajabHbie 3KCKYpCumn».
Teopemuueckas uwacms. BBoanwli wuHcTpykTaxxk 1o Tb. OOyuaroniuecs
MO3HAKOMSTCSI C Pa3IUYHBIMU COBPEMEHHBIMU T€OMH(POPMAIIMOHHBIMU CHCTEMaMHU.
VY3HatoT, B Kakux 00JIacTsIX MPUMEHSETCS reomH(PopMaTHhka, Kakue 3aJadyd MOXKET
peniaTh, a TAakKe Kak 00ydJaronecs MOryT caMy PUMEHSATH €€ B CBOEH MOBCEHEBHOM

KHN3HHU.

Ilpakmuueckasa uacms. OOydaronyiecss 3HAKOMSITCS C OCHOBaMHU pPabOTHI ¢
IPOCTPAHCTBEHHBIMH JaHHbIMU. Pemas 3agaum  Kelca, ydalquecss pacCMOTPST

Bo3moxkHocTH [10 Google Earth u cozmamyT coOcTBeHHBIC BUPTYaIbHBIC TYPBHI.

2. OcHoBbl reorpagumn: 3emissi Kak 00beKT H3y4yeHusi. BBenenue B
reouHGpopmManroHHble TeXHOJIOTHU. OCHOBBI PadoThI ¢ NMPOCTPAHCTBEHHBIMH

nanHbIiMU. Keiic 1: «BupTyajbHbIe IKCKYPCUM».

Teopemuueckas yacmes OOyYaroIIMECs IMOJIyYalOT 3HaHHUA OO0 OCHOBHBIX paszzenax
reorpaduu, KOJIOTUU W MPUPOJONOIb30BAHUM, KPAeBEACHUH, KYJIbTYpE, UCTOPHUH,

JKUBOTHOM H PAaCTHUTCIIBHOM MHPC.

Hpakmuttecmﬂ yacnv B HpﬂKTPI‘—IGCKOfI 4aCTu AAaHHOI'O pasjaciia 06yqa}0mnec>1
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pazOupator keiic 1 «BupTyanbHble 3KCKYpCUI»

3. TemaTnueckue kaptbl, 'MC. Keiic 2: «CoBpeMeHHbIe KapThl, HUJIH
KaK onucarb 3eMuIro?».
Teopemuueckas ywacmo. Keiic 3HaKOMUT 00YyYaIOIIUXCS C pa3HOBUAHOCTSIMHU JIaHHBIX.
llpakmuueckas wacms. Peiias 3agady keiica, oOydarommecs: MpoXoasT CIEAYIOLue
TEMAaTUKHU: KapThl U OCHOBBI UX (POPMUPOBaHMS; M3y4YEHHE YCIOBHBIX 3HAKOB H
MPUHIIUIIOB UX OTOOpa)KEHUS Ha KapTe; CUCTEMbl KOOPJAMHAT M MPOEKIMHA KapT, UX
OCHOBHBIC XapaKTEpPUCTUKHM M BO3MOXKHOCTM TNpUMEHEHHs; MacmTad u Aap.
BCIIOMOTI'aTeJIbHbIE HHCTPYMEHThI (POPMHUPOBAHUS KaPTHI.

4.0OCHOBBI OPHEHTHMPOBAHHMSA HA MECTHOCTH, HABUrauMm u cOopa
NPOCTPAHCTBEHHBIX JAHHBIX.
Teopemuueckas yacms 00y4aroUMeECs MONTYYal0T TEOPETHUECKUE 3HAHUSI 00 OCHOBaX
OpUEHTHPOBAHUS HAa MECTHOCTH, HABUTallud U cOOpE NMPOCTPAHCTBEHHBIX JIAHHBIX.
CIIyTHUKOBBIX CUCTEMAX I7100aIbHOIO MOHUTOPHUHTA.
lIpakmuueckas uacmes OOy4YalOIIMECS] MNPUMEHSIOT Ha MPAKTUKE MOJTyYEHHBIE
TEOPETUYECKHE 3HAHUS, yUaTCs CO3aBaTh KapThl MECTHOCTH.

S. GPSTJIOHACC, npunnunst paborbl, npumenenue. Keiic 3:

«l'nodanbHoe mosuunonuposanue «Haiau
Teopemuueckasa uacmes oOydaroluecss TOJY4YalOT TEOPETHUUECKUEe 3HaHUA 00
OCHOBHBIX  CIIyTHUKOBBIX CHCTEMax rj00ajgpHOr0 MOHHUTOpHHTa. Mcropus
Bo3HukHOBeHUs1 cucreM GPS/TJIOHACC, npumenenme: reoae3vs, MOHUTOPUHT
TPaHCIOPTa, TYPU3M, BOEHHOE IPUMEHEHUE, U TIP.
llpakmuueckas  wacmb  WU3y4YE€HHWE  TPUHIMIOB  pabOTbl M MPUMEHEHUs

GPS/TJIOHACC Ha mpakTuke

6. IpuHuunsl GyHKUMOHMPOBAHUA M Nepenadyu uHGopMauuu B Bed-
I'ncC
Teopemuueckasa yacms Be0-I'MIC - nctouHuku nosydeHus: 1 cOopa reonHpopmalium,
JOTIOJIHUTENIbHBIE BO3MOKHOCTH UX IIPUMEHEHUS.

lIpakxmuueckas yacmes U3y4eHUe TPUHIUIIOB padoThl U npuMeHeHus Beo-I'MC
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7. Moouababie 'HC-npusioxkeHus
Teopemuueckasa wacmv TEOPETHUECKOE M3YyUYECHHUE MPOTPaMMHOTO oOecreueHus
MOOMIIBHBIX ['MC-npunoxenuit/ TenedoHos, IJIAHILIETOB, HaBUTATOPOB,
CHell. YCTPOMCTB CBSI3H.
lIpakmuueckas yacmo nnpuMmeHeHue paznuunbix [ MC-nipunoxkeHnii Ha TpaKkTHKE.

8. Coop npocTrpancTBeHHbIX JaHHbIX. Keiic 4: «DataScout
Teopemuueckas wacmob TeOpeTHUUECKas MOJTOTOBKA K IPOXOKICHUIO Keiica 4
IIpakmuueckas uwacmsb OCYILIECTBIEHUE Kelca 4, BU3yalu3alMs TEKCTOBBIX JTaHHBIX
Ha KapTe, CO3/IJaHue KapThl MHTEHCUBHOCTH, IPUMEHEHHE JIOTTEPOB U JIp.

Q. OcHoBbl 3D MogeMpoBaHus 00bEKTOB MECTHOCTH
Teopemuueckas uacms oOy4daronyecs: 3HakoMmsTcsi ¢ ocHoBamu 3D moaennpoBanus
00BEKTOB MECTHOCTH.
lIpakmuueckas yacms NPAKTUIECKOE MPUMEHEHHE MOTYYEHHBIX 3HAHUM.

10. MeToabl NOCTPOEeHHS  TpexMepHbIX Mojaeseil. HWuTepdeiic
nporpammbl SketchUp
Teopemuueckas uacms OOy4YarOIIMECS Y3HAIOT O PA3IMYHBIX METOJAX MOCTPOCHHUS
TPEXMEPHBIX MOJIEIIEH.

Ilpakmuueckas uacme TpaKkTHYECKUE 3amaHus B nporpamme SketchUp s
3aKperuIeHHs MaTepuana.

11.  Keiic «S1 co3nar TpexmMepHbIe MO
Teopemuueckas uacms TEOpETUUECKAsk MOJATOTOBKA K MMPOXOXKICHUIO Kelca.
IIpaxmuueckas uacms OCyLIECTBICHHE KEHCa HA MIPAKTHKE.

12. Kamepbl, HaBUTanus B ClieHe, OPTOrOHAJIbLHbIE NMPOeKIUH (BUABI).

HNHCTpyMEHTHI M onlepanuu.
Teopemuueckasa uyacmb 3HAKOMCTBO OOYYalOUIMXCA C MOHATHAMH «KaMepbl»,
«HaBUTALMS B CIIEHE», «OPTOTOHAIbHAS MPOEKIIMS» U €€ BUJIBI.
IIpakmuueckas yacms BBITOJHEHHE NPAKTUYECKUX ONEpaluid C MNPeII0KEHHBIM
UHCTpyMeHTapueM B mporpamme SketchUp.
13. MoaeaupoBanue ¢puryp. Padora ¢ uBeTom, TeKCTypUpOBaHue.

Teopemuueckasa yacmb 3HAKOMCTBO OOYyYalOLIUXCS MOJCIUPOBaHUEM (QUTYD,
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[[BETOM, TEKCTypaMH.
Ilpakmuueckas uyacmv 6vINOIHEHUE O00YUAIOWUMUC APAKMUYECKUX 3A0aHUll 1o
MOOenUpo8anulo, MeKCmypuposanuro @ueyp, a makdice 3a0aHuii no pabome c
Y8emom.

14.  MopaeaupoBaHue npeaMeToB Medeau
Teopemuueckas wacmb 3HAKOMCTBO OOYYaIOIIMXCSI C BO3MOKHOCTBbIO NPUMEHEHUS
MOJIEIMPOBAHUS PEIMETOB MEOEIIH.

Ilpakxmuueckas yacmv BBHINOIHEHHE MPAKTUYECKUX 3aJaHUM MO MOACIUPOBAHUIO
IPEIMETOB MEOEIH.

15. Pa3paGorka u peanu3zanus npoekrta cpeacreamm SketchUp
Teopemuueckas uyacmb TONTOTOBKAa OOYYaIOUIMXCA K CO3JaHUIO, pa3paboTke u
peaym3anum MpoeKTa cpeacTBamu nporpammbl SketchUp.

IIpaxmuueckas ywacmov cO3AaHUE TIPOCKTA cpeacTBamMu porpammel SketchUp.

16. 3nakomctBo ¢ nporpammoii QGIS 3. Ilosyuenue, yctanoBKa.
Teopemuueckaa uwacms O3HAKOMIIEHUE YYAIIUXCS C BO3MOYKHOCTSIMH IMPOTPamMMBbl
QGIS.

Ilpakxmuueckas wacmes yCTaHOBKA IPOIPaMMHOT0 0OeCTIeueHusl.

17.  QGIS 3. IIpuBsizka KOCMUYECKHUX CHUMKOB.

Teopemuueckas uacms TPUBSI3KA CHUMKOB OT TE€OCTAI[MOHAPHBIX KOCMHYECKUX
CHUCTEM I10 3JICKTPOHHBIM KapTam

Ilpaxmuueckasa uyacms OCyIIECTBICHHE TPUBSI3KA KOCMHUYECKUX CHHUMKOB B
nporpamme QGIS

18. QGIS 3. Tonorpaduyeckue yc10BHbIE 3HAKHU.

Teopemuueckas yacms N3y4€HUE TONMOTPAPUUECKUX YCIOBHBIX 3HAKOB
Ilpaxmuueckas wacme CO3AaHNE YYAUTUMHICS CUMBOJIHUKHU.

19. QGIS 3. Coznanue 3naxkoB B QGIS.

Teopemuueckasn uacms U3y4eHUE OCHOB TONOTpAa(HH MPH CO3JAHUH TONOTPaPHIESCKUX
YCIIOBHBIX 3HaKOB B porpamme QGIS
Ilpakmuueckas wacme CO31aHNUE YYAITUMHUCS JTIOOBIX 3HAKOB B BEKTOPHOM CJIO€

20.  OcCHOBBI NPOEKTHOM JAeATETbHOCTH
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Teopemuueckas yacmsb TEOPETUUECKAST OCHOBA IPOEKTHOU JAESATEIBHOCTH
llpaxmuueckas wacmsb NPAKTAYECKUE 3aHATHS C TPUMEHEHUEM ITPOEKTHOM AEATEIbHOCTH
21. Oxcnegunus. [IpuyMeHeHne NPOCTPAHCTBEHHBIX TEXHOJIOTU HA
NPAKTHKeE
lIpakmuueckas yacmo NpUMEHEHUE 00YUYAIOIIMMUCS MPOCTPAHCTBEHHBIX TEXHOJIOTHUM HA
IIPaKTUKE
22. JlabopaTopHasi padora. @otorpadus, u Bce 4TO ¢ Heil MOKHO ¢/1eJ1aTh
Teopemuueckas ywacmov NOATOTOBKA 00yYaIOIUXCs K 1a00paTOPHBIM paboTaMm 1o TeMe
«portorpadus»
lIpaxmuueckas yacmo
23. @ororpagum  u  ma”Hopambl. OcHOBbBI  a3p0OTOCHEMKH.
IlpumeHenue OeCHUIOTHBIX ABHAIMOHHBIX CHCTEM B a’3podoTochbéMKe.
Keiic 5.1: «/Ilist 4ero Ha caMoM Jesie Hy’KeH OeCHUJIOTHBIN JIeTaTeJIbHbIN

annapar?». ®ororpa¢uu ¥ NaHOPaAMBI.

Teopemuueckas wacmo. Pa3znein, NOCBSAMIEHHBIA UCTOPUM M MPUHLIMIIAM CO3JaHUSA
dboTtorpaduu. Obyuaroniuecs MO3HAKOMSTCS ¢ TEXHUKOM co3nanus poTorpadum.
lIpakmuueckas yacme BO3MOXHOCTAMH NpuUMEHEHHs (oTorpaduu Kak CpeacTBa
CO371aHus 4ero-nn0o. Y CTpoicTBO U npuHIUIbl PpyHkimonupoBanus BITJIA, ocHOBBI
($oTO- M BUACOCHEMKM M MPUHLMIOB nepegaun uH@opmauuu ¢ BIIA, oOpaboTka
nmaHHbIX ¢ BITJIA.

24. Keiic 5.2: «W3MeHeHMe cpeabl BOKPYr MKOJbD». (OCHOBBI
kocMuueckoi cbemkn. Keiic 6: «KocMuyeckasi cheMKa: 4TO s BUSKY HA CHUMKe
U3 KocMmoca?».

Teopemuueckaa uacmo. lIponoinkenue keiica 5.1. OOyuaromuecs, uMesi B CBOEM
pacHopsIKEHUN ANEKTPOHHYI0 3D-MO/€Nb MIKOJIbI, TPOAOIKAIOT BHOCUTh U3MEHEHHUS
B MIPOIYKT C IIEJIbIO 0J1aroycTpoicTBa paiioHa.

Ipaxmuueckas vacme. O0yyarouecs Npoa0JKaT COBEPIICHCTBOBATh CBOW HABBIK
3D-moaennpoBanusi, 3aBepuiasi IpoeKT.

25.  OcHoBbl kocmuveckoii cbemku. Keiic 6: «KocMuueckasi chbemMKka:

YrT0 s BHKY Ha CHMMKe M3 KocMmoca?». 1 uyaca. HHCcTpyMeHTBI H
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TexHoJoruu co3ganus kKaprt. Keiic 7: «Co3nanume kaprorpadguyeckoro

npousBeaenusi, uiau Ilposeau oueHKy TeppuTOpum?.

Ilpakmuueckass ~wacms. Ha OCHOBE pelleHUus 3aJadyd  MOHUTOPHHIA  C
HCTIOJB30BAaHUEM KOCMHYECKOM CHhEMKH KBAaHTOPHAHI[BI OCBAMBAIOT CIEAYIOLIUE
TEMbI: METOJIbl TUCTAHIIMOHHOTO TMOJTYYEHHUs H300pKEHUN W UX KIacCU(pUKAIIMS;
BHUJIl KOCMHUYECKHMX ammnapaTtoB W JaHHBIX, IOJIy4a€MbIX C HHUX, OCHOBHBIE
XapaKTePUCTUKA CHUMKOB; BO3MOXXHOCTH MPUMEHEHUS H300paKE€HUM W3 KOCMOCA;
nemudppupoBaHrie 00bEKTOB MECTHOCTH.

@duHanbHBIA Kelc, BKIIOYAIOMUNA B ce€0sl TOYTH BCE PE3YIbTaThl BBOJHOTO
MO/TyJIsl, HAlPaBJICHHBIN HA 00bEIMHEHUE BCEX MTPOCTPAHCTBEHHBIX IAHHBIX B €AMHYIO
cucteMy. B xome pemieHus keiica, oOydwaromuecs OCBOAT OCHOBBI padOTHl B
reOUMH(POPMAIIMOHHBIX MPUITIOKEHUSIX, OIU(POBKE JAHHBIX, CO3JAHUIO KAPThI, OIIEHKE
TOYHOCTH IAHHBIX TUCTAHIIMOHHOTO 30HAUPOBAHUS.

26. JlaGopaTopHoe 3aHsTue. OdopmiieHue Mpe3eHTAIUI POEKTOB.

IIpakmuueckas yacms NOATOTOBKA U O(DOPMIICHHE MPE3EHTALNI POEKTOB

27. TloaroroBka 3alIMTHI MPOEKTAa. 3a1IUTA NPOEKTOB.
ATTecTallMOHHOe3aHATHE. 3aK/0unTeabHoe 3ausiTue. [logBenenue nToron
padoThI.

Ilpaxmuueckas wacmo. I3ydeHne OCHOB B MOATOTOBKe mpe3eHTannn. Co3nanme

MpEe3CHTAIIHH.

[ToaroToBKa K MPEACTABICHUIO PEATM30BAHHOTO MTPOTOTHIIA.

[IpencraBieHne pealn30BaHHOTO MPOTOTHIIA.

OpraHmaunonHo-nenarornqecmle yciioBus

Kasiennapubiii yueOHbIil rpaduk peajqu3anu J0N0JTHUTEIbHOM
001Ieo0pa3oBaTe/IbHON 001Iepa3BUBaAIOLIEH IPOrpaMmbl «I'eOKBaHTYM»
Ilepuox o0yuenus mo mporpamme 1 roa

Ton | [TponoKUTENBHOCTD | KOJ‘II/I'-I| o | Clncrees |

Dooxerzas noxx
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o0yudeHn [Hara [Hara Bcero €CTBO (mepuoNYHOCTh U | MIPOBEJEHUS
1 Hayaja | OKOHYAHUS | y4eOHBIX | y4eOHBIX | IPOJOIKMTEIBHOCTD) | ATTECTAIIMK
00yueHusi | oOydeHHs HeJeb 4acoB
lron |cenrsOps | mMaii 34 68 2pasasretemono 1 | Mapr- maii
o0OydeHu 2022 2023 aKaJIeMIIECKHX 9aca 2022

A

3uMHMe KaHUKYJbI: ¢ 31 nexabpsino 9 sHBaps.

IIpa3aununbie (Hepadoume gum): 4 HOs0ps, ¢ 1 mo 8 sHBaps, 23 deBpans, 8 mapra,

1u 9 mas.
MeTtoanueckue MaTepUuaIbl
MeToabl 1 puéMbI 00yUeHHUS
Meton Hpuém
CnoBecHbIN Pacckas, o0ObsicHeHue, JieKIus, 0ecesia, MHCTPYKTaK,
(BepOanbHBIi) METOT JTUCKYCCHSI, TUCITYT, KPYTJIBIN CTOJ, Ae0aThl
Harnsaaeiii meTon, Nmmroctpanus, 1eMOHCTpalys, JAYHbIN TPUMED,

OKCIICPUMCHT

HpaKTquCKHﬁMGTOﬂ YHpa)KHGHI/IC, IMPAaKTUYCCKUC 3aJaHUA, KOJIJICKTUBHBIM

dHaJIN3 U OLICHKA, CTUMYJIMPOBAHUC,

nabopaTopHOE 3a7aHue

OOBSICHUTENBHO - MacTtep-Ki1acchl, TPEHUHTOBBIE 3aHATHS,
WJUTIOCTPATUBHBIN
METO
ITonckoBbIil METON Pemenre nmpoOaeMHBIX CUTYaIlUi, OTKPBITHIN JUAJIOT,

BOBJICYHCHHUC B ACATCIIbBHOCTb, KOHTPOJIb, CAMOKOHTPOJIb
N CaMOOICHKA ACATCIbHOCTH U IIOBCACHUA

IHeparornyeckue TeXHOJIOTHM:
®  TEXHOJOIHUS UHJIMBUIYaTU3alUU 00yUYEeHHUS,;
®  TEXHOJOTUs IPyNIoOBOro 0O0y4YeHHUs;
®  TEXHOJOIHUs KOJUIEKTUBHOTO B3aUMOOOYUYEHUS «PABHBIA PABHOMY»;
®  TEXHOJOIHUsl Pa3HOYPOBHEBOI'O OOyUEHHS,;
®  TEXHOJOTHUsS MPOECKTHOU AESTEIbHOCTH;
®  TEXHOJOTHS UCCIEeI0BATEIbCKOMN 1eATEIbHOCTH;
®  TEXHOJOTrus NPOOJIEMHOr0 OOy4EeHHUS;

L4 KOMMYHHUKATUBHAA TCXHOJIOTHA O6Y‘I€HI/I$I 5
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®  TEXHOJIOTHS KOJUIEKTHBHOM JESATEIIBHOCTH;
®  TEXHOJOTHS AUCTAHITMOHHOTO OOyYCHUS,
®  TEXHOJOTHUS Pa3BUTH KPUTUIECKOTO MBIIUICHMUS;
®  TEXHOJOTHUS-AeOaTHI, TUCKYCCHH.
AJITOPUTM y4eOHOI0 3aHATHUSA
1. IToaroToBUTENBHBIN dTaM:
» OpraHU3allMOHHBIA MOMEHT,
» TIPOBEPOYHBIHN (ITPU HAJTUYHUH).
2. OcHOBHOI1 dTamn:
» I1oaAroTOBUTENBHBIN,
» OCHOBHOM,
» KoHTpObHBIIA,
3. UtoroBelii dTam:

» MOJIBEJICHIE HUTOIOB,
» peduiekcusl.

Oco0eHHOoCTH OpraHu3zanum 00pa3oBaTeJbHOr0 mpoumecca — o4yHas ¢opma
3aHATUM.

JlugakTuyeckue MaTepHaJibl: METOJAMYECKHWE MaTepuaibl, pa3paboTKu IO
TEMaM pa3JesioB MpOrpamMMbl, 3aJaHus Uil MHAWBUAYAJIbHOM U KOJUIEKTUBHOMN
padoTHI.

YcaoBuss  peanu3anMm  NPOrpaMMmbl
Y4eOHO-MeTOAMYECKHE CPEeICTBA O0yUECHUA:

[Ipumensiemoe Ha 3aHATHIX JUAAKTHUECKOE U y4eOHO-METOAUYECKOEe
oOecreueHne BKITI0YAET B Ce0s KEIChI, JIEKTPOHHbIE YUEOHUKHU (CCBHUIKM) U YUeOHbIE
nocoOusi (CChUIKM), CIPABOYHUKH, KOMIIBIOTEPHOE MpOrpaMMHOE OOecIleueHue,
pPa3IaTOYHBIN JUIAKTUYECKUN MATEPHAIL.

CDODMa MMOABCACHNSA NTOI'OB pC€aJIN3allMi IPOIrPaAMMBI.

[TyOnu4uHOE BBICTYIUIEHHE C IEMOHCTpALEe pe3yabTaToOB PadOTHI.
Kpurepuu oueHuBanus

HrtoroBas oneHKa pe3yabTaToOB IMIPOU3BOIUTCS IO TPEM YPOBHSM:
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«BBICOKHI: IMIPOCKT HOCHIJI

BBITIOJIHCH ITOJIHOCTBIO B IINTAHUPYCMbBIC CPOKHU,

TBOPUYECKHM, CAMOCTOSITEIIBHBIN XapakTep U

((Cpe,ZIHI/If/'I»: O6yanOHIHfICH BBIIIOJTHHUJI OCHOBHBIC ILCJIN IIPOCKTA, HO MMCIOT

MCCTO HCI[Opa6OTKH NI OTKIIOHCHUS I10 CPOKaM;,

«HHU3KHIDY: TMPOEKT HE 3aKOHYEH, OOJIBIIMHCTBO

LeJIed HE JOCTUTHYTHI.

Pe3ynbrarom ycBOEHHS 00Y4YarOIUMHUCS TPOTrPAMMBI IO Ka’KJOMY YPOBHIO SIBISIOTCS:

YCTOI‘/II"IHBI)II;'I HHTCPCC K 3aHATHAM a9P0 U T'CO-TCXHOJIOTUAM.

MaTtepuajabHO-TeXHHYECKOE 00ecTiedeHue

Ne HaumeHnoBanue Kparkue Texunueckue En. usm. Kou-
n/n XapaKTePUCTUKH BO

MOV (mipunTep, MunumaneHsle: popmat A4, IIT.
CKaHep, KOIHp) Ja3epHBIi, 4/0. 1
HoyTOyk HactaBHuKa ¢ [HOyTOyK: MPOU3BOIUTENHLHOCTD IIT.
[peyCTaHOBJIEHHON  [mporeccopa (mmo tecty PassMark
OTICPAIIMOHHOMN — CPU BenchMark
cucrtemoit, opucusiM  |http://www.cpubenchmark.net/): e
[MPOTrPaMMHBIM Mmenee 2000 enuHUL, 00BEM
obecrnieueHreM OTICPAaTUBHOM IMaMsTH: HE MeHee 4

['0; 00BbEM HAKOIIUTEISA

SSD/eMMC: me menee 128 1'6; I10O

TSI TPOCMOTPA U PEIAKTHPOBAHUS

TEKCTOBBIX JOKYMEHTOB,

HIIEKTPOHHBIX TaOIUI] U

Mpe3eHTAIN pacpOoCTPaHEHHBIX

dopmaros (.odt, ,txt, .rtf, .doc,

.docx, .ods, .xls, .xlsx, .odp, .ppt,

.pptx). 1
HoyTOyk ¢ |HoyTtOyk: He HuXKe IIT.
npenycranosiennoi  ([ntelPentium N (ummn
ONepalMOHHON IntelCeleron N), ne auxe 1600
cucremot, oducHeiM [MI'r, 19201080, 4Gb RAM,
[IPOrPaMMHBIM 128Gb SSD;
obecrieueHreM MPOU3BOTUTEIIEHOCTD

npoueccopa: He MeHee 2000

equnuil; 110 nns mpocmoTpa u

PEIaKTHPOBAHUS TEKCTOBBIX

ITOKYMEHTOB, 3JIEKTPOHHBIX

TaOJIUIl ¥ TIPe3CHTAIUi

pactpocTpaH€HHBIX (popMaToB

(.odt, ,txt, .rtf, .doc, .docx, .ods,

Xls, .xlIsx, .odp, .ppt, .pptx). 10
M HTepaKTHBHBIN KonmuecTBo OJIHOBPEMEHHBIX| IIIT.
KOMILJIIEKC kacanuii— He meHee 20. 1
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JlazepHsiii rpaBep

PaGouee mmoae: 900x600 Mm;
Cucrema ynpasienus: RuiDa
6442S; IIporpammHoOe
oOecnieuenne: RDWorks;
MOoIIHOCTS Jia3zepa B 0a30BOM
koMmiuiekTarun: RECI W2 90 Br;
Tun uznyvarens: CO2;

CpoKk ciTy>kObI JIa3epHOU TPYOKH:
8000-12000 yacos; KomnuectBo
pabouux sazepos.: 1 mr; PaGounii
croit: Jlamenu / Cotel; Beicora

nmoabeMa croia: 250 Mm;

IIT.
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3D-o060pynoBanue (3D-punTEp)
MuHHMaIbHBIC: TUIIBI IPUHTEpA!
FDM; marepuan: PLA; pabounii
CTOJI: C TIOZOTPEBOM; pabouast
obmacth (XYZ): or 180x180x180
MM; CKOPOCTb I1e4aTh: He MEHee
150 mMm/cex; MUHMMAaIbHAS
TOJIIIMHA CJI0s: He Oosee 15 MKM;
dopmar (aiinos (ocHoBHBIC): STL,
OBJ; 3aKpBITHII KOPITYC: HATHYHE

[Tnactuk ayis 3D-npunTepa
Tonmuaa naacTukoBoii: 1,75 Mm;
Marepuan: PLA; Bec KaTymku: He
Menee 750 rp

IT.

[10 mis 3D-monenupoBanus
OO6s1a4HbI THCTPYMEHT
CAIIP/ACYVTII, oxBaThIBaIOIIUH
BECh MPOIECC PAOOTHI C U3ICTHSIMH
— OT MPOCKTUPOBAHUS JI0
M3IOTOBJIEHHS.

[1O ms 06paboTKH
MaTEpHUaJIOB
KOCMUYECKON CHEMKU.

BBICOKOITPOU3BOAUTEIBHOE
[porpaMMHOe oOecrieueHue st
(dhoTorpaMMeTpHUIECKO 1
TEMaTU4YeCKON 00paboTKH
1300paskeHHH.

IIIT.

15

10.

Kaprorpaduueckoe I10.

Hacronnnaa I'IC nist co3panus,
[PEAAKTUPOBAHUS, BU3yaIU3alluy,
aHaJIM3a v MyOnuKaluu
rEONPOCTPAHCTBEHHOM
HG}OpMaLNH.

15

11.

DoTOrpaMmMeETpPHIECKOE
[10

[10 nnst 06paboTKH M300pakeHu i
1 onpeseneHus (GopMbl, pa3MepoB,
[1OJIOKEHUSI U MHBIX
XapaKTepUCTHUK OOBEKTOB Ha
[IOCKOCTU MJTH B TIPOCTPAHCTRBE.

12.

KBanpoxonrepMavicAif

KoMnakTHBIN KBaIpOKONTEp C
TPEXOCEBBIM CTAOUITN3aTOPOM,
kamepoi 4K, MmakcuManbHOI
MAJTEHOCTBIO TIepeaun He MeHee 6
KM.

T.

13.

Ksaapokonrep DJI
Tello

KBaznpoxonrep ¢ kaMepoi, Bec He
6omee 100 r B cOope ¢
[TPOIIEIUIEPOM U KaMepO;
ONITHYECKUH JaTYUK ONPEACICHUA

IIO3UIINN — HAJINYUCEC,
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BO3MOXHOCTb YIAJIEHHOTO
[IPOrpaMMUPOBAHUsI — HaJIUYHE.

Pacxonnble MaTepuasb:

14.

SaIUTHBIA TEHT

[Iupuna, m: He menee 3; Jlyinna, M
He MeHee 3; LlBer: mpo3pauHblil
Tonmuua, MM: He MeHee 5
OCHOBHOU MaTepua: MOJIUITUIICH.

15.

['yOka abpa3uBHas

[[Iupuna, Mm: He meHee 50; Jlnuna
MM: He MeHee 75; [myOuna, MM: Hg
menee 20; IIpumeHenwme: s
[py4HOTO T (OBAHNSA]
3epHucrocth: He MeHee 80 u HY
6onee 50; Lnudyemsiii MmaTepuan]
IepeBo.

IIT.

15

16.

[Tonymacka
bunbTpyromas

Tun: pecnpartop; Kiacc 3amuThi]
He xyxe FFP2; Marepuan;
moynnponwicH; Kianan: Hamngue.

IIIT.

300

17.

JlenTa mansipHas

45

18.

Y alT-CliupuT

19.

Habop xucreit s
BOJTHBIX KPacOK

20.

Habop xucreit s
AKPUIIOBBIX KPACOK

KonnuecTBO Kpacok B Habope: HA
MeHee 3; Kpyrible Kuctu: Hauuue
[1nockue KucTH: Hainuuue; TeXHUKY
[PUCOBAHUS: aKpuJl, Tyalllb, Maclo,
TeMIiepa.

IIIT.

21.

Kpacku akpuiioBble

KommyectBo iBeToB: He MeHee 10 H
He 6osee 15; O0beM, MII: HE MEHE(
15 u ve 6onee 30; TexHuka: aKpwi
Tun ymakoBku: B Ty0e€.

yI.

22,

[Tanmutpa

23.

HaGop aOpa3uBHBIX
IKYPOK

KonnuecTBO TUCTOB B Habope: HY
MeHee 5 u He Oonee 15; [kypka d
sepuuctocteio  400:  Hammuume
[Ikypka c 3epHuctocthio 1000
Hanmune;llIkypka ¢ 3epHHUCTOCTHI
1200:  namuuwme;  Ilxypka
sepuucTocteio  2500% Hammuume
[Iupuna nucta, MM: He MeHee 50 Y
He Oosiee 250; JlnHa TMCTa, MM: HE
MeHee 90 u He 6o1ee 300.

30

24,

Hox mns

XYO0KCCTBCHHBIX pa60T

B03MOXHOCTh YCTAHOBKH CMEHHBIX
lIe3BUM: Hamuuue, Tum 3aKHUM3
IIe3BUU: AaHTOBLIN 32KUM
KonnyecTBO 1€3BUI B KOMIUIEKTE
He MeHee 4; Hashaueuwe: s
XY10’KECTBEHHBIX PabOT.
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[lepuyaTku ¢ 3aIUTON OT

3amura: oT MeXaHHYEeCKNX
Bo3ackcTBui; Kiracc 3ammurthl: H{

25 MOpe30B xyxe 1, Marepuan: kesnap; Tun fapa S
MaHKEThI: OBEpPJIOK OJIMHAPHBII.
26. [[lepuaTku 3aIIUTHBIE napa 30
27. [llepuaTku CMOTPOBBIE yn 3
28. |Kueii [IBA Croisip IIT. 30
Crioco0 HaHEeCEeHHUs: a3P030JIb;
LBeT: OcnbIii;
Tun pabort:
29. |'pyHT a3po30JbHBIA  [BHYTpeHHHE/HApyKHBIE; THIl IIT. 30
TPYHTOBKU: YHUBEpCAIbHAS, [
Metaia; O0beM, MII: HE MeHee
400 u He 6ostee 700.
[upuna, mm: He meHee 350 u He
ooitee 400; JlnmHa, MM: HE MEHEe
Opretexo (i 500 u ue 6omee 600; TommmHa, MM:
30. |°P He meHee 1 u He Ooitee 3; JIUCT 70

AKPHUIIOBOE CTEKJIO)

Caetonponyckanue, %: He MEHEe
5; I'JsiHIIeBast TOBEPXHOCTh:

COOTBCTCTBUC.

HNudpopmanuonHoe odecneyeHue

HOI[60pKH TCXHUYCCKUX HUIP, IJICKTPOHHBLIC IIPC3CHTALINH, BI/II[GO(bI/IJILMLI,

oOydJaromye BHUIACOPOIUKH.

KOHCTPYKTOPBI, HA0OPHI.

Pazpgarounsii  MaTepuad:

TEKCTHI,

TaOIUIIBI,

KanpoBoe o0GecnedyeHue: rmemaror AOMOJHUTEILHOrO 0OOpa3oBaHUS IO

JaHHOMY HalIpaBJICHUIO.
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[Tpunoxenue 1

Onucanue keiicoB Keiic 1: «BupryajibHble 3KCKypCUID)
O keiice. [laHHBI KeHC 3HAKOMHUT OOYYalOMIMXCS C BO3MOXKHOCTSIMH,
KOTOpPbIE OTKPBIBAIOT T'€OMH(POPMAIIMOHHBIE TEXHOJOTMH B CBSI3U C
texHonorusmMu J[33. Yuammecs y3HaoT o pyHknuoHaire npoaykra Google
Earth, a Taxxe monmpoOyIOT CBOM CHIIBI B PEUICHUM aKTyaJIbHOW 3a/a4dl -
OpraHW3ally BUPTYAJIbHBIX [Ty TEIIECTBHM.
Karteropus keiica: BBOJHBIN.
MecTo Keiica B CTPYKTYpe NMPOrpaMMbl: aBTOHOMHBIN. M3ydaroTcs OCHOBBI
paboThl C MPOCTPAHCTBEHHBIMU JaHHBIMH, T€OMH(OPMAIIMOHHBIE CHUCTEMBI,
BU3yalIM3alMs U IPEICTaBICHUE pe3yibTaroB. KosimdecTBOo akageMH4YecKHX
4yacos: 2.

Keiic 2: «CoBpeMeHHbIe KAPThI, HJIM KaK OMUCATH 3eMJI10 7))
O keiice. Pemas 3amauy, 0003HaYeHHYIO B Kelice, 0Oyvaromuecs mojyqar
MEePBUYHBIC HABBIKK KapTOTrpaduueckoro au3aiftHa, co3aayT CBOIO MEPBYIO
KapTy, ToJiydaT O0a30Bble 3HAHHS JJIsi CO3JaHUS CBOEro COOCTBEHHOTO
reonopraa.
Kareropus keiica: BBOJHBIN.
MecTo Kelica B CTPYKType IPOrpamMMbl: aBTOHOMHBIN. M3yuarorcs
OCHOBBI Pa0OTHI C IPOCTPAHCTBEHHBIMU JTaHHBIMHU, T€OUH(POPMAIIMOHHBIE
CHUCTEMBI, BU3yallM3alllsl U MPEJICTABICHUE PE3YIbTATOB.
KosunyecTBO akajeMHYeCKUX YaCOB: 2.

Keiic 3: «I'nodanbHoe nosuunonupoBanue “Haiigu cedst Ha
3eMHOM LIape”»

O keiice. B xoae paboTsl HaJ KEHCOM BBOISTCS HAyUHbIE
KOHIICTIIIUH, TTO3BOJISIONIUEIIOHATh OCHOBBI paOOTHI TJIO0ATBHBIX
HABHUTAITMOHHBIX CITyTHUKOBBIX cucTeM.O0ydJaronuecs: uydar
COBPEMEHHbBIC HaBUTAIIUOHHO-KAPTOrpaPUIECKUue MOPTaJIbl, TPYIITUPOBKH
CIIy THUKOBBIX HAaBUTAITMOHHBIX CUCTEM C MCTIOJIb30BAaHNEMUHTEPAKTUBHBIX
MPWIOKEHUH, Y3HAIOT, KAKUE CYIECTBYIOT albTePHATUBHBIECTIOCOOBI
BBIYHCIICHHUSI COOCTBEHHOTO MECTOTIOJIOKECHUS KPOME
['JTIOHACC/GPScuctem, mopaboTaroT ¢ JOorrepaMu U BU3yaTU3UPYIOT
nosrydeHHbieTpeku nprkenust B ' IC-cpese, ncnoib3ysi pa3nauaHbie
aTpUOyTUBHBIC MTAPAMETPHI JUITUX ONITHMAIBHOTO OTOOpaKCHMS,



MTO3HAKOMSTCS] C OCHOBHBIMU MPHUHIUITIAMUTECOAHATUTUKH.
Kareropus keiica: BBOJHBIN.

MecTo keiica B CTPYKType NpOrpaMMbl: aBTOHOMHBIM. HM3ywarorcs:
OPUEHTHUPOBAaHUE HA MECTHOCTH, COOp JaHHBIX, TI'€OMH()OpPMALMOHHBIC
cuctembl. KosimuecTBO akageMnyecKnx 4acos: 2.

Keiic 4: «DataScout: st co31a10 NPOCTPAHCTBEHHbIE TAaHHbIEC
O keiice. Pemas 3amauy, 0003HaYeHHYIO B Kelice, 00yvaromuecs mojyqar
NEePBUYHBIC HABBIKK KapTOTrpaduueckoro au3aiftHa, co3alayT CBOIO MEPBYIO
KapTy, Moiydar Oa30Bble 3HAHUA JIA CO3/JaHHSA CBOEro COOCTBEHHOTO
reornopTaia.
Kareropus keiica: Yriyonennsiid. TpeOyeTcst 3HaHUE TPUHIIMIIOB PabOTHI
HAaBUTALMOHHBIX CIYTHUKOBBIX CUCTEM, 3HAHHE TUIIOB MPOCTPAHCTBEHHBIX
JaHHBIX, YMEHHUE paboTaTh C JOITEPOM, COOp JaHHBIX U BU3yaJu3alus Ha
kapte, padota B [C. MecTo keiica B cTpykrype mnporpammbl: Keiic
JOJHKEH UATH TocTe Keiica 3
«I'mobanbHOEe To3uLIMOHMpoBaHWEe “Haitnn ce0s Ha 3eMHOM IIape”».
W3ydaroTcsi:  OpUEHTUpPOBAaHHME HA  MECTHOCTH, cOOp  JaHHBIX,
reouH(pOpMallMOHHbIE  CUCTEMBI, BU3yaJIM3alUsi U  MPEJICTaBICHUE
pE3yIbTaTOB.
KosauuyecTBo akaieMu4ecKUX 4acoB:2.

Keiic 5.1: «/luia yero Ha camMoMm jaejie HY»KeH OeCHMJIOTHBIN

JeTaTeJbHbIanmapar?»
O keiice. Pemas npobOnemy, 0003HauUCHHYIO B Keiice, oOyuyarommecs
Hay4aTcsl pa30upaTbcs B BHAAX OCCHUIIOTHBIX JIETATEIBHBIX allapaToB U
BBINIOJIHATE CheMKY ¢ BIIJIA, y3HaroT, kak moJiyyaTb TOYHbBIE JaHHBIE
JUMCTAaHIIMOHHOTO 30HAMpoBaHusa 3emiau ¢ nomomibio BIIJIA. Keiic
HampaBjieH Ha (OPMUPOBAHHWE KOMIETCHIIMM IO TOJYYEHUIO U
HCTIOJB30BAHUIO a’POCHEMKHU. YUEHUKHM HAayyaTcs CTaBUTh 3ajJady IIo
cOOpy JaHHBIX, COCTABJISATH MOJIETHBIC 3aJaHUs U 00pabaThiBaTh JaHHBIC
aspocreMKku. Kareropus keica: BBOJHBIN.

MecTo keiica B CTPYKType NporpamMMbl: aBTOHOMHBIN. M3y4aeTcsi cOop
JAHHBIX, OCHOBBI  (hoTorpaduu, TeOUHPOPMALMOHHBIE  CHUCTEMBI,
BU3yaJM3alMsl M TPEJCTaBICHUE pe3yJbTaToB, J3D-MojenupoBaHue
MECTHOCTH M OOBEKTOB Ha MECTHOCTH.

Koun4decTBO akajeMuuecKux 4acos: 14.



Keiic 5.2: «A3MeHeHMe cpeabl BOKPYT HIKOJIbD)
O keiice. [Iponomkenue keiica 5.1. Obyyaromuecs, umest B CBOEM
pPacnopsKEHUH 3IEKTPOHHYIO0 3D-MO1€Ib NIKOJIbI, TPOJOJIKAIOT BHOCUTD
W3MEHEHHS B TIPOIYKT C IENIbI0 OJlaroycTpoiicTBa paiiona. O0ydarommecs
POAOHKAIOT COBEPIIICHCTBOBATHCBON HaBbIK 3D-MonenmpoBanus, 3apepiias
IIPOEKT.
Karteropus keiica: yriyOJIeHHBIH.
MecTo Keiica B CTPYKTYype nporpammbl: Keiic aBisieTcst IpogobKEeHUEM Keiica
5.1
«/lns1 yero Ha camMoM Jiesie Hy>KeH OeCHUIIOTHBIN JIeTaTeIbHBIN anmapaT?y.
N3yuaercs Busyanuzamuss W TOpEACTaBIeHUE  pe3yiabTaToB, 3D-
MOJICIMPOBAHUE MECTHOCTH U 00BEeKTOB Ha MecTHOCTH. KoJimuecTBo
aKaJeMHYeCKUX YaCOB: 2.

Keiic 6: «KKocmnueckasi cbeMKa: 4TO 1 BUKY HA CHUMKE U3 KOcMoca? »
O keiice. Pemas npoGieMy, 0003HaueHHYIO B Kelice, oOydaromuecs Hay4yaTcs
pazOupaThCsi B BHUJAX KOCMHUYECKOW CHEMKH, OIPEACNATh Pa3IUYHbIC THIIbI
00BEKTOB HA CHUMKE (aHTPOIOTE€HHbIE, IPUPOJIHBIE, CETLCKOX035UCTBEHHBIE U T.
J.) IO UX TPSIMBIM U KOCBEHHBIM JeHIU(POBOYHBIM IMPU3HAKAM. Y3HAIOT, Kak
OTIPEJICNINTh, YTO PACTET Ha MoJie, OOHAPYKUTH MOXKAP WK pa3iuB HeDTU U T.J.
Keiic HampaBieH Ha (opMHUpPOBaHUE CBSA3M MEXIy peaJbHbIMH OOBEKTaMU Ha
MECTHOCTH M OOBEKTaMH Ha a’pPOKOCMUYECKOM CHUMKE. YUYEHUKH Hay4daTcs
HCIIOJB30BaTh KOCMUYECKYIO CHEMKY ISl PEIICHHUS peajbHbIX 3ajad, IMojayyar
KOMIETEHIIUU 1o UCIIOJIb30BaHUIO KOCMHUYECKOU ChEMKH TUISt
reOMH(POPMALIMOHHOTO aHAJIU3A.
Kareropus keica: BBOJHBIN.
MecTo Kelica B CTPYKTYpe NpPOrpamMMbl: aBTOHOMHBIM. M3ydarorcss OCHOBBI
paboThl C MPOCTPAHCTBEHHBIMU JIaHHBIMHU, 00paboTKa JAemuppUpoBaHUE U
nauubix 133, reonHndopmaimoHHbIe CUCTEMBI.
Kosn4yecTBO akajieMuuecKux 4acoB: 2.

Keiic 7: «Co3nanue kaprorpapm4eckoro mnpoOM3BeACHUNA, WU
IIpoBeau oueHKYTEPPUTOPUIY

O keiice. Pemas npo6iemy, 0003HaYEHHYIO B Keiice, 0Oydaronuecs HaydaTcs

pa3oupaThCs B OCOOCHHOCTSIX T€OMETPUUYCCKON KOPPEKIMH U TeorpadrudecKoit

TIPUBSI3KA KOCMHYECKHX N300paKECHUH, Hay4JaTcs BBITIOJTHSTh

KapTtorpadyupoBaHUe TEPPUTOPU, Y3HAIOT, KaKk paboTaTh B MpodeccHoHaIbHbIX

['MC-niprtoKeHUAX, TOJIydaT KOMITIETEHIIMA TI0 00paboTKe MPOCTPaHCTBEHHBIX



TaHHBIX ¥ 0a30BBIM (PYHKIMSIX T€OaHATUTUKH.

Kareropusi keiica: yrmyOneHusiif, TpeGyercs 3Hanue ocHoB pabotel B ['UC,
3HAHHME TUIIOB MPOCTPAHCTBEHHBIX JAHHBIX, HAYaJIbHbIE HAaBBIKU OLU(POBKU B
BeO-I'MIC, co3nanme opTo(OTOMIIaHOB.

MecTo Keiica B CTPYKTYpe NPOrpaMMbl: JTaHHBIM KEHUC JOJDKEH HUITH IOCIE
Bcex mpeaplayummx. M3yuyaercs: cOop JTaHHBIX, T€OMH(POPMAIIMOHHBIE CUCTEMBI,
BU3yaJIM3allusl W IIPEACTABICHHE pe3yJbTaToB KoJimuecTBO akageMH4ecKHX
4yacos: 2.



