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1. HosicHUTENbLHAS 3aIIHCKA

AKTYaJIbHOCTh: CETOAHsS TeOMH(OPMAIIMOHHBIE TEXHOJOTMH CTaId HEOTHEMJIEMOW YacThIO
Halled JKHU3HM, JIIOOOM COBPEMEHHBIM YeNOBEK MOJb3yeTCs HAaBUTALIMOHHBIMU CEpBHUCAMH,
NPUIOKEHUSAMHU JUIS MOHUTOPHMHIA OOIIECTBEHHOIO TPAHCIIOPTAa M MHOTUMH JPYTUMH CEpBHCaMH,
CBSI3aHHBIMM C KapTaMU. DTU TEXHOJOIMH UCIOJIb3YIOTCS B COBEPIIEHHO pa3IMuHbIX chepax, HauMHas
OT pearupoBaHMs IPU YPE3BBIYAWHBIX CUTYyalMsIX M 3aKaHUMBas MapkeTuHrom. Kypc
«I'eonH(opMaLIMOHHBIE TEXHOJIOTUN» MO3BOJISIET CHOPMUPOBATH y 00YHAIOIIUXCS YCTOWUMBYIO CBSI3b
MEXIy HHGOPMAIMOHHBIM UM  TEXHOJOIMYECKHMM HAlpaBIEHUSIMH Ha OCHOBE peEajbHbIX
IIPOCTPAHCTBEHHBIX JIAHHBIX, TAKUX KaK a3poPoTOChEMKA, KOCMUYECKasi ChEMKa, BEKTOPHBIE KapThl U
Ip. OTO MO3BOJUT OOYYAIOUIMMCS IOJIYyYUTh 3HAHMS [0 MCIOJB30BAaHUIO T€OMH(OPMAIIMOHHBIX
MHCTPYMEHTOB M MPOCTPAHCTBEHHBIX JaHHBIX [UIsi MOHMMAHHS M HU3YyYEHUS OCHOB YCTpOICTBa
OKPY’KaIOIIeT0 MHUpPa U NPHUPOIHBIX sBiIeHHNA. OOyuarommuecss CMOTYT PeaJH30BbIBATh KOMaHJHBIE
IIPOEKTHI B chepe MCCIEAOBAHUS OKPYKAIOIIEro MUpa, HaYaTh UCIOJIb30BaTh B NOBCEIHEBHOMN KU3HU
HaBUTAI[MOHHBIE CEPBUCHI, KOCMUYECKHE CHUMKH, 3JICKTPOHHbIE KapThl, COOMPATh JaHHbIE 00 0ObEKTax
Ha MECTHOCTH, co03/1aBaTh 3D-00beKThl MECTHOCTH (KaK OTAEJbHBIE 3/1aHUA, TaK U IIeJible TOpojaa) U
MHOT'0€ IpYyroe.

@OyHKIHOHAJIBLHOE NMPeJHA3HAYEeHUEe MPOrPaMMBbl. IPOCKTHASL.

dopMa opraHu3aumu: rpynmnoBas.

AKTYaJIbHOCTb U OTJIMYUTEIbHbIE 0CO0EHHOCTH IPOrPaMMBbI

HoBu3Ha mnporpammbl 3aKiitoyaeTcs B CO3JaHMM YHHKaJIbHOW 00pa3oBaTenbHON Cpenpbl,
¢dopMupyrolell MPOEKTHOE MBILIUIEHHE O0YYarolMXCs 3a CUET TPAaHCISUM MPOEKTHOro crocoda
JeSITeIbHOCTH B PAMKAX PEIIeHHUs] KOHKPETHBIX MPOOIEMHBIX CUTYallUH.

AKTyallbHOCTh MPOTpaMMbl OOYCIIOBJIEHA T€M, UTO paboTa HaJ 3aJadyaMu B paMKax MPOEKTHON
JeSTeIbHOCTH (POPMUPYET HOBBIM THUI OTHOLIEHHS B PaMKax CHUCTEMBI «IIpHUpoOJa — OOILIECTBO —
YeJIOBEK — TEXHOJOTHUW», OIpPeNesIouil 0043aTeIbHOCTh AKOJIOIMYECKON HOPMUPOBKU TpHU
OpraHu3alK JIOO00H AEATeNbHOCTH, YTO SIBJISETCS MEPBBIM IIaroM K (POPMUPOBAHUIO «ITOKOJEHHUS
Pa3BUTHUS», ABIIAIOIIETOCS TPEHIOM Pa3BUTHSI COBPEMEHHOTO OOIIECTBA.

[Tporpamma mpennonaraer GopMupoBaHHE Y 00Y4arOIMXCs NPEACTABICHUN O TEHAEHIMIX B
pa3BuTuUU TexHHUecKo cepbl. HOBBIN TEXHO-IPOMBINUICHHBIM YKJIAJ HE MOXET OBITH IMOJOXKEH B

¢dopmar obuiecTBa pa3BUTHsI TOJIBKO HA OCHOBAHWU HOBH3HBI (PU3UYECKUX MPUHIIMIIOB, HOBBIX
TEXHUYECKUX PEUICHUH 1 KJIACTEPHBIX CXEM B3aUMOAEHCTBUS Ha MOCTUHAYCTPHUAILHOM 3TaIe pa3BUTHUS

COLIMYMa, a UJiesl Pa3BUTHA OOIIECTBAa HENPETI0KHO BKIIIOYAET B ce0s TEHACHIIUIO K 00pETEHUI0

COHAIIPaBJIEHHOCTH aHTPOIIOTEHHBIX (PAKTOPOB, 3aKOHOB pa3BUTUs OMOC(EPHI U KyJIBTYPHOTO Pa3BUTHSL.

[Tenarornyeckas 1eaecoo0pa3HOCTb ATOM MPOrpaMMBbI 3aKIIFOYAETCS B TOM, YTO OHA SIBJISETCS
LIEJIOCTHON U HETPEPBIBHOM B TE€UEHHUE BCETO IMpoliecca 00yueHUs U MO3BOJIseT 00yyarouieMycs mar 3a
I1arOM PacKpbIBaTh B ce0€ TBOPUECKUE BO3MOKHOCTH U CAMOPEAIN30BBIBATHCS B COBPEMEHHOM MUpE.
B nporecce nzyueHust okpyxaromiero Mupa odydaromuecs nojayyaT JOMOJIHUTEIbHOE 00pa3oBaHue B
o0nacti UH(HOPMATHKH, Teorpaduu, MaTeMaTUKH U (HU3UKH.

OTnnuuTeabHON 0COOEHHOCTHIO TAHHON MPOTrpaMMBbl OT YKe CYIIECTBYIOIIMX 00pa30BaTEIbHBIX
porpaMM SIBJIsIeTCs €€ HalpaBJIEHHOCTh Ha Pa3BUTHE OOYYAIOUIMXCS B MPOEKTHOH NESATEIbHOCTH
coppeMenHbiMH MeTogukamMu TPU3 w SCRUM ¢ momompio COBpPEMEHHBIX TEXHOJOTHH W
000pyIOBaHUSI.

DopMbI 3aHATHI:

- paboTa HaJ pelIeHneM KeiCcoB;

- 1a0OpaTOPHO-TIpAaKTUYECKUE pabOTHI;

- JIEKLUHY;

- MacTep-KIacchl;

- 3aHATHUSA-COPEBHOBAHUS;

- BKCKYPCHH;

- IPOEKTHBIE CECCUMU.

Mertoabl, HCI0JIb3yeMble HA 3AHATUSIX:

- IpaKTU4ecKue (yIpaxHEeHUs, 3a/1a4n);

- CIIOBECHBIE (pacckas, 0eceqa, HHCTPYKTaX, YTCHHE CIIPABOYHOM JTUTEPATYPHI);

- HarJsIAHBIC (IEeMOHCTpAIM MyJIbTUMEANHHBIX pe3eHTauui, pororpadun);
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- po0seMHbIe (METOABI MPOOJIEMHOTO H3JIOXKEHHS) - 00yJarommMcst JaéTcs 4acTb TOTOBOTO
3HAHUS,

- DJBpUCTHYECKHE (YaCTUYHO-TIOMCKOBBIE) - OOydYaromuMCsi TpPEeJoCTaBIseTcs Ooblias
BO3MOYKHOCTh BEIOOpA BapUAHTOB;

- UCCIIEIOBATENBCKUE - 00YJAIONINeCs CaMH OTKPBIBAIOT U UCCIIEAYIOT 3HAHMS,

- WUTIOCTPATUBHO-00BSICHUTEINILHBIE,

- PEPOTYKTHUBHEIC;

- KOHKpETHbIe M abCTpaKkTHBIE, CHHTE3 U aHaJH3, CpaBHEHHE, 00001IeHne, abcTparupoBaHue,
KJaccu(uKaus, CUCTEMaTU3aIHs, T. €. METOJIbI KaK MBICTUTEIbHBIC OTICPAIUH;

- UHIYKTUBHBIE, IETYKTUBHBIC.

[enu u 3amaun peanus3aliii OCHOBHOW 00pa30BaTeIbHON MPOTrpaMMbl OCHOBHOTO OOIIIETO
00pazoBaHus

Lenb: BoBIeUueHHE OOYYAIOUNIMXCA B TMPOCKTHYIO JESATENBbHOCTh, pa3padoTKa HayudyHO-
MCCIIEIOBATENILCKUX U HHKCHEPHBIX ITPOEKTOB.

3amaum:

obyuarowue:

- mpuoOpeTeHue u yriyOeHne 3HaHui OCHOB MPOCKTUPOBAHUS M YIIPABJICHHUS IIPOCKTAMU;

- 03HAKOMJICHHE C METOIaMU 1 TpuéMamu cOopa U aHaM3a HHPOPMaINH;

- 0o0ydeHHe MPOBEICHUIO MCCIEIOBAHUM, MPE3CHTAIMN U MEXKIPEAMETHON MO3UIIMOHHOM
KOMMYyHHKAIHH,

- 00yueHue paboTe Ha CTIeNUATU3UPOBAHHOM 00OPYIOBAHHUH U B IPOTPAMMHBIX CpEelax;

- 3HAKOMCTBO C XapJ-KOMIECTCHIUSIMHA (TCOMH(POPMAITMOHHBIMH ), TIO3BOJISIONUMHU TIPUMEHSTh
TEOPETUYECKHE 3HAHUS Ha MPAKTUKE B COOTBETCTBUU C COBPEMEHHBIM YPOBHEM Pa3BUTHS TEXHOJIOTUH.

passusarowjue:.

- (hopmupoBaHNe HHTEPECA K OCHOBAM M300pETaTENhCKOM NeATeIHbHOCTH;

- pa3BUTHE TBOPYECKHUX CIIOCOOHOCTEH M KPEaTHBHOT'O MBIIIICHHS,

- mpuoOpeTeHue omnbita ucnonb3oBanus TPU3 mpu dopMupoBannn cOOCTBEHHBIX HIIEH U
penieHuni;

- ¢opMUpOBaHUE MMOHUMAHUS MPSAMO U OOpPaTHOM CBS3HM MPOEKTA U CPEllbl €ro peaau3alum,
3aJI0’KEHHE OCHOB COIMAIBHOM M 9KOJIOTHYECKON OTBETCTBEHHOCTH;

- pa3BUTHE TEONPOCTPAHCTBEHHOTO MBIIIICHHS,;

- pa3BUTHE COPT-KOMITETECHITNI, HEOOXOAUMBIX JUIS YCIIENTHOW pabOThl BHE 3aBUCHMOCTH OT
BbIOpaHHOI Tipodheccuu.

gocnumameinbHule:.

- (hopmupoBaHUE TPOSKTHOTO MHUPOBO33PEHHUS U TBOPUECKOTO MBIIILIICHHUS;

- (QopmupoBaHHE MHPOBO33PEHHS] IO KOMIUIEKCHONW OILIGHKE OKpYKaIoIIEero MHpa,
HANPaBJIEHHOW HA €T0 MO3UTUBHOE U3MEHEHHE,

- BOCIIUTAaHUE COOCTBEHHOMN MO3UIMH 110 OTHOIICHHUIO K JIEITEIbHOCTU U YMEHUE COMOCTABIIATh
e€ ¢ APYrUMHU MO3UIUSMHU B KOHCTPYKTHBHOM JHAJIOTE;

- BOCITUTAHHE KYJIbTYPHI pa0OTHI B KOMaH/E.

HpuHOMIBI M OAX0AbI K ()OPMHUPOBAHUIO JONOJHUTEIbHON MPOrpaMMbl

[TporpamMma peanusyercs:

- B HENPEpPHIBHO-00pa30BaTEIbHON  JEATEILHOCTH,  COBMECTHOW  JIEATEIBHOCTH,
OCYIIECTBIIIEMOl B XOJ€ PEKUMHBIX MOMEHTOB, TNleé OOYYArOIIMIiCS OCBAaMBAaET, 3aKpeIuisieT U
anpoOupyeT MOJTydeHHBIC YMEHUS,

- B CaMOCTOATEIHHOW JEATENHHOCTH OOYYArOMIMXCS, TJe OOYYaroUIMiicsi MOXET BBIOpATh
JIESTEIbHOCTh TI0 MHTEpPEecaM, B3aUMOJICHCTBOBATh CO CBEPCTHUKAMU HA PABHOIMPABHBIX MO3UIUSX,
peuaTts TpobJIeMHbIE CUTYALUU U JIp.;

- BO B3aUMOJICHCTBUU C CEMBSMH JETEH.

[Tonxoe! kK GOPMHUPOBAHUIO TPOTPAMMBIL:

JIuunocmno-opuenmupogannoiit. Opranuzanus 00pa3oBaTEIBHOrO Ipolecca ¢ y4EToM
IJIaBHOTO Kputepusi 3¢G(EeKTUBHOCTH O00ydYarolierocs — ero JIMYHOCTH. MexaHu3M — CO3/1aHue
YCIIOBHH ISl Pa3BUTHS JTMYHOCTH Ha OCHOBE M3YYEHHUsI CIOCOOHOCTEH 00ydaronierocs, ero HHTEpecos,
CKJIOHHOCTEH.



Jeamenvnocmuobtit. OpraHu3anusi JESTEIBHOCTH B O0IIEM KOHTEKCTE 00pa30BaTEILHOTO
rpouecca.

Hennocmmuouii. OpraHu3aiidss pa3BUTHS M BOCIUTAHUS HAa OCHOBE OOIIEYEIIOBEUECKHX
LIEHHOCTEM, a TAK’K€ 3TUUYECKUX, HPABCTBEHHBIX U T. JI.

Komnemenmuocmuuii. @DopMUpOBaHWE TOTOBHOCTH  OOYYAIOIIMXCA  CaMOCTOSITEIIHHO
JIEUCTBOBATH B XOJI€ PEIICHUS aKTYaJIbHBIX 3a/1a4.

Cucmemmnptit. MeTO107I0THYECKOE HAIMpPABIICHUE, B OCHOBE KOTOPOTO JIEKUT PACCMOTPEHUE
00yyJaromerocs Kak 1meJIoCTHOTO MHOXKECTBA DJICMEHTOB M3 OTHOIIEHUW W Pa3IMYHBIX CBSI3€H MEXKIY
HUMH.

Jluanocuyeckun. Opranusanus mnporecca ¢ ydToM NpUHIUNa JUaiora, CyobeKT-cyObeKTHBIX
OTHOIIICHHUH.

Ilpoonemnsbrit. OopMUpPOBAHHE TMPOTPAMMBI € TMO3WIMN KOMIUIEKCHOTO M MOIYJIBHOTO
MPEICTABJICHUS €€ CTPYKTYPhI KaK CHCTEMBI TOANPOTPaMM 10 00pa30BaTENbHBIM 00JIACTSAM U JJETCKUM
BUJIAM JI€ATEIbHOCTH, CIIOCOOCTBYIOIIUM LIEJI€BBIM OPUEHTHPAM PA3BUTHSL.

Kynvmyponozuueckuii. Opranuzanusi rnpoiecca ¢ y4€ToM MOTeHIHaIa KyJIbTYpPOCOOOPa3HOTO
coJiep KaHus JOIIKOJILHOTO 00pa30BaHMs.

2. MecTo Kypca B y4eOHOM IJIaHe.
JlarHas mporpaMma 1o JTOTOJIHUTETFHOMY 00pa30BaHUIO MPETyCMaTPUBACT HA PEaTH3alUIo B
7-8 xnacce 34 yaca. Pabouas nporpamMmMa paccuutana Ha 34 yueOHble HesienH, 1 yac B Hezenmto. Pabouas
mporpaMMa MOXET PEaJM30BBIBATHCA C HCIOJB30BAaHUEM JJIEKTpOHHOTOo oOyueHus (30) wu
JUCTaHIIMOHHBIX 00pa3oBaTenbHbIX TexHonorui (J10T).

3. [lnanupyeMble pe3yJibTAThl 0CBOEHHUS Kypca

Obuiue nonosxcenus

[IporpaMma maér oOydaromIMMCS BO3MOXXHOCTh TOTPY3UThCA BO BCE MHOroodpasue
IPOCTPAHCTBEHHBIX (T€OMH(OPMAIIMOHHBIX) TexHoMoruid. [Iporpamma 3HAKOMHUT OOYYAIOLIUXCS C
reonH(OpPMallMOHHBIMU CHCTEMAaMU U C pPa3jIMYHbIMM BHJIAMU T€OJAHHBIX, IO3BOJIAET MOJIYYUTh
0a30Bble KOMIIETEHLIMU IO CcOOpPY JaHHBIX U OCBOUTH IEPBUYHbIC HABBIKK PAOOTHI C JaHHBIMH.
[TonydyeHHblE KOMMETEHLMU M 3HAHUS MO3BOJIAT OOYyYarOUIMMCS NPUMEHUTh HUX IOYTH B JIIOOOM
HalpaBJIEHUU COBPEMEHHOI0 pbIiHKa. OCBOMB MporpaMmy, oOydaroIuecss CMOTyT BbIOpaTh Haubosee
MHTEPECHYIO JJIl HUX TEXHOJOTMYECKYIO0 HaIlPaBJIEHHOCTb, KOTOPOW OHU OyAyT oOydyaThCsi B paMKax
yrIIyOnEéHHOTO MOIYJISL.

[Iporpamma 3aTparuBaeT Takue TeMbl, Kak: «OCHOBBI pPabOTBl C HPOCTPAHCTBEHHBIMHU
TaHHBIMMY», «OpueHTHpOBaHUE HAa MeCTHOCTHY, «OcHOBBI (oTorpadum», «CaMOCTOATENBHBIA cOOp
JaHHBIX», «3D-MoenpoBaHne MECTHOCTH U 0OBEKTOB MECTHOCTIY, «I €OnH(pOPMaIIMOHHbIE CUCTEMBI
(TUC)», «Buzyanuzanus 1 npeCTaBICHUE PE3YIbTATOBY.

CmpyKkmypa nnanupyemvix pe3yibmamos

[Inanupyemble pe3ynbTaThl OMUPAIOTCS Ha BEAYIIME LEIeBble YCTAaHOBKH, OTpa’kKarolue
OCHOBHOM, CYITHOCTHBIH BKJIaJ KaX10i U3y4aeMoil mporpaMMbl B pa3BUTHE JIUYHOCTH, 00yJaroIuXxcs,
UX COCOOHOCTEH.

B cTpykType miiaHupyeMBbIX pe3yIbTaTOB BBIAEIAIOTCS CIEAYIOINE TPYIIIbL:

1. JIuuHOCTHBIE PE3yJbTaThl OCBOECHMS JOIOJHUTEIBHON MPOrpaMMbl MpPEJCTaBICHbI B
COOTBETCTBHUHM C I'PYIIION JIMUYHOCTHBIX PE3YJIBTATOB.

2. MeramnpeaMeTHbIe pe3yabTaThl OCBOCHHUS JOTIOJHUTEIHHON MPOTPaMMBI TPEICTABICHBI B
COOTBETCTBHH C MOATPYNIAMU YHUBEPCAIbHBIX YU€OHbBIX AEHCTBUIA.

3. IlpenmerHble pe3yiabTaThl OCBOCHUS OMOJHHUTEIBHON MpPOTrpaMMbl MPEICTaBICHBI B
COOTBETCTBHH C IpyIIIAMU PE3Y/IbTaTOB yUeOHOI 0 MpeMeTa.

JIuunocmmuuie pe3yromamol

IIpoecpammmbie mpebosanus K ypoGH0 60CRUMAHHOCIU (TUYHOCMHbLE Pe3YIbMAambl):

— c(OPMHPOBAHHOCTh BHYTPEHHEH MO3UIMU 00YYArOIIErocs, YMOLUOHAIBHO-TIOJIOKUTEEHOE
OTHOILIEHHE 00YYarOIIErocs K IIKO0JIe, OPUEHTALMs Ha TI03HAHUE HOBOTO;

— OpHMEHTalMs Ha 00pa3ell MOBEACHUS «XOPOIIEro YUYEHUKAN;
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— c(OpMHUPOBAHHOCTh CAMOOIICHKH, BKJIIOYasi OCO3HAHUE CBOMX BO3MOXKHOCTEH B YUCHHH,
CTIIOCOOHOCTH aJICKBAaTHO CY/IUTh O IPUYMHAX CBOETO yCIIeXa/Heyclexa B yUeHHH; YMEHUE BUIETh CBOU
JIOCTOMHCTBA U HEJIOCTAaTKH, YBaXKaTh ce0s1 U BEPUTH B yCIIEX;

— c(pOpMHUPOBAHHOCTh MOTUBALIMY K YU€OHOH NEATEIBHOCTH;

— 3HAaHME MOPAIBHBIX HOPM U C(HOPMHPOBAHHOCTH MOPAIBHO-ITHYECKUX CYXKICHUH,
CIIOCOOHOCTh K PELIEHHI0 MOPAIbHBIX MPOOJEM Ha OCHOBE KOOPJIMHALIMU PA3IMYHBIX TOUYEK 3pEHU,
CIIOCOOHOCTh K OIIEHKE CBOMX IIOCTYIKOB U JAEWCTBUM JpPYrMX JIIOAEHM C TOYKH 3PEHHUS
COOJIIOICHUS/HAPYIIEHUS MOPAJIbHONH HOPMBI.

IIpozpammmubie mpebosanus K yposHIO pa3eUmus:

— c(OpPMHPOBAHHOCTH MPOCTPAHCTBEHHOT'O MBIIUICHUS, YMEHHE BUJETh OOBEM B TUIOCKHX
IpeIMeTax;

— yMeHue o0pabaThiBaTh U CUCTEMATU3UPOBATh OOJIBIIOE KOJIMYECTBO HH(OPMALIUN;

— c(opMHUPOBAHHOCTH KPEATUBHOI'O MBIIIJICHHS, IOHUMAaHHUE IPUHIUIIOB CO3JaHHsI HOBOTO
MPOJYKTA;

— c(pOpMHUPOBAHHOCTh YCUIUYMBOCTH, MHOT0331a4HOCTH;

— c(pOpMHUPOBAHHOCTh CAMOCTOSATEIBHOIO MOJX0Aa K BBIIOJHEHUIO Pa3IMYHbIX 33/1a4, YMEHHE
paboTaTh B KOMaH/ie, yMEHHE PAaBUIBHO JI€JIErHpOBaTh 3aauu.

Memanpeomemnmnuie pe3yivmamal

I'eorpadus

Buinycknux nayuumes:

* BBIOMpATh UCTOYHUKU reorpaduueckoil nHpopmanuu (kaprorpadudyeckue, CTaTUCTUYECKHE,
TEKCTOBBIE, BUACO- U (OTOM300paKEHUs, KOMIbIOTEPHbIE 0a3bl JaHHBIX), aJ€KBATHbIC PEIIaeMbIM
3aJadam;

* OpHEHTHUPOBATHhCS B HCTOYHUKaX reorpaduueckoil uHpopMmanuu (kaprorpaduyeckue,
CTaTUCTUYECKHE, TEKCTOBBIE, BUJICO- U (POTOM300paKeHHUs, KOMITBIOTEPHBIE 0a3bl JaHHBIX): HAXOAUTH U
U3BJIEKATh HEOOXOUMYIO HH(POPMAIIHNIO; OTIPEAEIATh U CPAaBHUBATH KAUYECTBEHHBIE U KOJIMYECTBEHHbIE
MOKa3aTesIM, XapaKTepu3ylole reorpaguueckue 00bEKThI, MPOLECCH U SIBICHUS, UX TOJOXKEHUE B
IIPOCTPAHCTBE MO reorpapuueckuM KapTaMm Pa3HOro COJACP)KaHUS U JAPYTUM HCTOUYHUKAM; BBISBIISITDH
HE/IOCTAIOUIYI0, B3aMMOOMNOIHSAIONIYI0O /WA HPOTHBOPEUYMBYIO Treorpaduyeckylo HH(OpMAIHIO,
MIPEJICTABICHHYIO B OJTHOM MJIM HECKOJBKUX UCTOYHHKAX;

* IPEJCTABJIATh B pa3iMuHBIX (popmax (B BUAE KapTbl, TaOIUIbl, rpaduka, reorpaduyeckoro
onucaHus) reorpauyeckyro HH(pOpMAIHIO, HEOOXOTUMYIO MJs pelleHHs Y4eOHBIX U IPAaKTHUKO-
OpUEHTHUPOBAHHBIX 3ajau.

Buinyckuux noayuum 603MONCHOCb HAYYUMBCA:

* MOJIETTUPOBATh reorpaduaeckue OOHEKTH U SIBJICHUS;

* IPUBOJIUTH MPUMEPHI MPAKTUUECKOTO MCIIOJIb30BaHMs Teorpauueckix 3HaHUM B pa3IuyHbIX
00JacTsIX AESITEIbHOCTH.

MaremaTuka

CraTuCTHKa U TEOpUs BEPOATHOCTEN

Buinyckuux nayuumces:

* IPE/CTABIIATH JAHHBIE B BUJIE TaOJIHII, JUArpamm;

* YuTaTh UH(OPMALIHIO, TPEJICTABICHHYIO B BUJIE TaOJIULIbI, JUArPaMMBbl.

B noeceonegnoii scuznu u npu uzyyenuu opyeux npeomenos 8binyCKHUK CMONCE.

* W3BJIEKATh, WHTEPIPETUPOBATh M MNpeoOpa3oBbIBaTh HH(POPMALUIO, IMPEICTABICHHYIO B
TabJIMIaX W Ha JAMarpaMMax, OTPaXkaroIlyl0 CBOMCTBAa M XapaKTEPUCTHKU pealbHBIX MPOLECCOB U
SBJICHUM.

Harnannas reomerpus

I'eomerpuueckue GUrypol

Buinycknux nayuumes:

* OIIepUPOBATh HAa 6A30BOM YPOBHE MOHATUAMU: (PUTypa, TOUKA, OTPE3OK, IpsIMasi, JIyd, JoMaHas,
YTOJI, MHOTOYTOJIBHUK, TPEYTOJIBHUK U YETBIPEXYTOJIBHUK, IPSIMOYTOJIBHUK U KBaApaT, OKPYKHOCTb U
KpYT, NpSMOYTOJbHBIN Mapajuienenunen, Kyo, map. M3o00paxars uzyyaemble (UTYpBl OT PYKH U C
MTOMOUIBIO JINHEUKH U TUPKYJIS.

B nosceonesnotl dcusnu u npu uzyueHuu Opy2ux npeomemos olnyCKHUK CMOACEM.:

7




* pemaTh NPaKTHYECKUE 3aa9u C MPUMEHEHHEM IIPOCTEHIINX CBOUCTB QUTYD.

U3mepeHus ¥ BRIYUCICHUS

Buinyckuux nayuumes:

* BBINOJIHATh U3MEPEHUE JIIMH, PACCTOSHUM, BEJIMYUH YIJIOB C MOMOIIbI0 MHCTPYMEHTOB IS
WU3MEPEHHM JIJTUH U yTJIOB.

duzuka

Buinycknux nayuumces:

* co0OroaTh MpaBmuiia 6€30MaCHOCTH U OXPaHbl TpYJa MpH padboTe ¢ yueOHBIM U Ta00paTOPHBIM
000pyI0BaHUEM;

* MIOHUMAaTh MPUHIUIBI JEHCTBHS MAIllUH, MPUOOPOB U TEXHUUYECKUX YCTPOWCTB, YCIOBUS MX
0€3011acCHOr0 UCII0JIb30BAHMSI B IOBCEAHEBHOMN KU3HHY;

* HCIIOJIb30BaTh MpPH BBIOJIHEHUU YUEOHBIX 3a7]ad HAay4YHO-TIOMYJSPHYIO JTUTEPATYpPy O
(U3HYECKUX SIBICHUSX, CIIPABOYHBIC MAaTEPHUAIIBI, PECYPCH HHTEPHETA.

HUndopmartuka

Buinycknux nayuumes:

* paznuy4aTh BUJBI HH(OPMALIUHU IO crioco0aM e€ BOCIIPUSITUS YEIOBEKOM U 10 criocobam eé
MIPEACTABJICHUS HA MaTePUATIbHBIX HOCUTEIISX;

* TIPUBOAUTH MPUMEPHI WH(GOPMAIIMOHHBIX MPOIECCOB (ITPOLIECCOB, CBSI3aHHBIX C XpaHEHHUEM,
npeoOpa3oBaHuEeM U Mepeaayeii 1aHHbIX) B )KUBOM IPUPOJIE U TEXHUKE;

* kiaccuduiuposats cpenctsa KT B COOTBETCTBUH ¢ KPYTOM BBINOJHIEMBIX 3a/1a4.

MareMatuyeckre OCHOBBI HHPOPMATUKHU

Buinyckuux nonyuum 603moxcHocmy:

* MO3HAKOMUTHCA C MPUMEPAMU MATEeMAaTHYECKUX MOJIETIEH U UCIOJIb30BAaHUEM KOMITBIOTEPOB
IpU UX aHAIIM3€, MOHATh CXOJCTBA M Pa3NUYMs MEXKIYy MaTeMaTH4YeCKOW MOJENBI0 00bEKTa U €ero
HATYpPHOU MOJIEJIBbIO, MEKy MaTEMaTUYECKO MOJIENbI0 0OBEKTAa/SBIICHUS U CIIOBECHBIM ONHUCAHUEM.

Hcnonb30BaHKMe MPOrpaMMHBIX CUCTEM U CEPBUCOB

Buinycknux nayuumes:

* KIaccu(UIUpoBaTh (Haiibl O TUMY U MHBIM IMapaMeTpaM;

* BBITIOJIHSITH OCHOBHBIE oTieparnuu ¢ ¢aiaamu (Co31aBaTh, COXPaHATh, PEIaKTUPOBATh, yIAJSATh,
apXUBUPOBATH, «PACTIAKOBBIBATHY apXHUBHBIC (haIbI).

Buinycknux oenadeem (kax pezyiomam NpuUMeHeHUs NPOSPAMMHBIX CUCMEM U UHMEpHem-
cepeucos 8 0AHHOM Kypce U 80 8CEM 00pa308ameibHOM npoyecce):

* HaBBIKAMH PabOTHI C KOMIBIOTEPOM; 3HAHUSIMU, YMEHUSIMU U HAaBBIKAMHU, TOCTATOUYHBIMU JIJIsI
paboThI ¢ pa3IMYHBIMH BHAAMH IPOTPAMMHBIX CHCTEM U WHTEPHET-CEPBHUCOB ((haijoBble MEHEIKEPHI,
TEKCTOBBIE PENAKTOpPbI, JJIEKTPOHHbIE TaONMIbI, Opay3epbl, I[OUCKOBBIE CHUCTEMbI, CJIOBapH,
AIIEKTPOHHBIE SHIMKIONEINN); YMEHHEM OMNHCHIBaTh paboOTy JTHX CHCTEeM U CEpPBHUCOB C
MCIOJIb30BaHUEM COOTBETCTBYIOIIEH TEPMUHOJIOTUY;

* pa3TUYHBIMU POpMaMU MPEACTABICHUS TaHHBIX (Ta0IUIIbI, JUArpaMMbl, TpadUKU U T. 11.);

* TIO3HAKOMHUTCS C TIPOTPAMMHBIMH CPEJICTBAMH IS paOOTHI C ayJTMOBHU3YaTbHBIMU JAHHBIMHU U
COOTBETCTBYIOIIMM MOHSITHIHBIM aIapaToM.

Buvinycknux nonyuum 6o3modicnocms (6 0anHOM Kypce U UHOU Y4eOHOU 0essmelbHOCIU):

* NPAKTUKOBATbCS B UCIOJIb30BAHUM OCHOBHBIX BHJOB MPUKIATHOTO MPOTPAMMHOIO
obecrieueHust (peAaKTOPhl TEKCTOB, AIEKTPOHHBIE TaOIHUIIbI, Opay3epsl U Ip.);

* TIO3HAKOMHUTHCA C NpUMEpaMH HCIOJb30BaHUS MAaTEMaTHYECKOro MOJEIUPOBaHUS B
COBPEMEHHOM MHUPE;

* TIO3HAKOMHTHCS C IIOCTAHOBKOW BOMpPOCa O TOM, HACKOJBKO JIOCTOBEpHA IMOJIyYeHHAas
uH(pOpMaIIUs, TTOJKPEIUICHA JIM OHA JI0KA3aTeIbCTBAMHE MOMJTMHHOCTHU (TIpUMEp: HATMYHE HIEKTPOHHON
MOJIKUCH); TIO3HAKOMUTBCA C BO3MOXKHBIMU IOJXOJIAMU K OIICHKE JOCTOBEPHOCTH HH(OpMaIuu
(mpumep: cpaBHEHHUE JTAaHHBIX U3 Pa3HbIX HCTOUHUKOB);

* IO3HaKOMUTKCS C MpuMepaMu ucnoiabzoBanusi KT B coBpeMeHHOM MUpE;

* MOJIYYUTHh MPEACTABICHUS O POOOTU3UPOBAHHBIX YCTPOMCTBAX W MX MCIOJIB30BAaHUU HA
IIPOM3BOJICTBE U B HAYYHBIX UCCIICTOBAHUSIX.

TexHonorus




®opMUpOBaHNE TEXHOJOTUYECKOH KYJIBTYphl W MPOEKTHO-TEXHOJIOTMYECKOTO MBINUICHUS
o0yyJaronmxcs

Buinycknux nayuumcs:

* ClIeZIOBaTh TEXHOJOTUHM, B TOM YHCJIE B IPOLECCE H3rOTOBIEHUS CYOBEKTUBHO HOBOIO
NPOJIYKTAa;

* OLIEHUBATh YCJOBUS MPUMEHUMOCTU TE€XHOJIOTHMH, B TOM YHUCIE C MO3ULUN IKOJIOTHYECKOil
3alUIIEHHOCTH;

* TMPOTHO3MPOBAaTh MO M3BECTHOM TEXHOJOIMU BBIXOJbl (XapaKTEPUCTHKH NPOAYKTa) B
3aBUCUMOCTH OT W3MEHEHHUS BXOOB/IIApaMETPOB/PECYpPCOB, TPOBEPSITH TMPOTHO3BI  OIBITHO-
HKCIEPUMEHTAIBHBIM ITyTEM, B TOM YHCIJIE CAMOCTOSATENIBHO IUIAHUPYS TAKOT'0 pOJia SKCIIEPUMEHTHI;

* B 3aBHCHMOCTM OT CHUTYallid ONTHMHU3UPOBaTh 0a30BbIE TEXHOJOTHH (3aTPaTHOCTh —
Ka4yecTBO), MPOBOJAUTh AHAJIN3 AJbTEPHATUBHBIX PECYPCOB, COCAMHATh B €AMHBIA IJIaH HECKOJIBKO
TEXHOJIOTHH 0e3 WX BHIOM3MEHEHHs s TOJY4EeHHUS CIO0KHOCOCTAaBHOTO MAaTEPUAIBHOTO WIIH
MH(POPMALIMOHHOTO MTPOAYKTA;

* IPOBOJIUTH OIICHKY M UCTIBITAHUE MTOJIyY€HHOTO TPOTYKTa;

* TIPOBOJMTH aHAIM3 MOTPEOHOCTEH B TEX WM MHBIX MaTepPHAIbHBIX MM WH(POPMALMOHHBIX
MPOAYKTax;

* ONMCHIBaTh TEXHOJOTMYECKOE PpEIIEHHUE C IOMOUIbI0 TEKCTa, PUCYHKOB, TpauuecKoro
N300paxeHus;

* AQHAJM3UPOBATh BO3MOXKHBIE TEXHOJOTMYECKUE PEIICHUs, ONpEeAesATb UX JOCTOMHCTBA M
HEIOCTATKN B KOHTEKCTE 3aJJaHHON CUTYallnH;

* MPOBOAMTH M AaHAJIM3UPOBATh pa3pabOTKy W/WIM PpeaTu3alrI0 NPUKIATHBIX MPOEKTOB,
MIPEIIOIarafoIInX :

* ONpejereHue XapaKTepUCTUK U Pa3pabOTKy MaTepUaIbHOTO MpPOAYKTa, BKIIOYAs €ro
MOJICIMPOBAaHNE B  WHPOPMALMOHHOW  cpene  (KOHCTPYKTOpE), BCTpPaWBaHUE  CO3JIAHHOTO
MH(POPMALIMOHHOTO MPOAYKTA B 3a/JaHHYIO0 000JIOUKY,

* U3rOTOBJICHHE HH()OPMAIIMOHHOTO MTPOAYKTA IO 33JJaHHOMY aJITOPUTMY B 3aJJaHHOH 000JI0UKe;

* IPOBOJUTH M AHAJIU3UPOBATh Pa3pabOTKy W/WIM pean3aliio TeXHOJIOTHYECKUX MPOEKTOB,
MIPEIIOIarafoIInX

* ONTUMU3ALUIO 33JJaHHOTO crioco0a (TeXHOJIOTHUN) MOITy4YeHHUs TPEeOYIOLIerocs MaTepruanbHOro
MPOAYKTa (IOCTe ero MPUMEHEHHs B COOCTBEHHOM NMPaKTUKE),

* pa3paboTKy (KOMOMHHMpOBAaHUE, H3MEHEHHE MapaMeTpoB M TpeboBaHMI K pecypcam)
TEXHOJIOTUH MOTyYSHHSI MaTePHATLHOTO M HH(POPMAIIMOHHOTO MPOAYKTA C 33JJaHHBIMH CBOWCTBAMH;

* IPOBOJIUTH U aHATTU3UPOBATH Pa3pabOTKy /WK Pean3aLUIo MPOEKTOB, IPEINOoaramx:

* muaHupoBaHue (pa3paboTKy) MaTepHUaJbHOrO MPOAYKTa B COOTBETCTBHM C 3ajaudeit
COOCTBEHHOM JEATEIILHOCTH (BKJIIOYAsi MOJECTHPOBAHUE U Pa3pabOTKy JOKYMEHTAIMH),

* IulaHupoBaHuEe (pa3pabOTKy) MAaTepHaJbHOTO MPOAyKTa HAa OCHOBE CAMOCTOSTEIHHO
MPOBEAEHHBIX UCCIIEOBAHUIN MOTPEOUTENLCKUX HHTEPECOB.

Buinycknux nonyuum 603M0CHOCMb HAYYUMbCA:

* BBISIBJIATH ¥ (DOPMYITUPOBATH MPOOIEMY, TPEOYIOIIYIO TEXHOJIOTHYECKOTO PEILICHMS;

. MOTU(PHUIIPOBATH UMEIOIINECS MIPOTYKTHI B COOTBETCTBUH c
CUTYyalnei/3aka30M/IoTPeOHOCThIO/3a1aueil IEITENbHOCTH U B COOTBETCTBUH C X XapaKTEPUCTUKAMHU
pa3zpabaThIBaTh TEXHOJIOTHIO Ha OCHOBE 0a30BOM TEXHOJIOTHH;

* TEXHOJOI'M3MpPOBATh CBOW OIIBIT, NPEJICTABIATH HA OCHOBE PETPOCIEKTUBHOIO aHalu3a U
yHU(UKAIUU 1eSTETFHOCTH ONMCAHUE B BUJE MHCTPYKIIMU WIIM TEXHOJIOTUYECKON KapTHI.

Ilpeomemnuie pe3yromamul

IIpoepammusie mpebosanus K 3HAHUAM (Pe3)Ibmambl Meopemuyeckol N0O20MOBKU):

* mpaBuiIa 6e30macHoN paboThI C 3JEKTPOHHO-BBIYHUCIUTEILHBIMU MAIIMHAMU M CPEACTBAMHU IS
cOopa NpOCTPaHCTBEHHBIX JAHHBIX;

* OCHOBHBIE BHJIbI IPOCTPAHCTBEHHBIX JJAHHBIX;

* COCTaBHBIE YaCTH COBPEMEHHBIX N'€OUH(OPMAIIMOHHBIX CEPBUCOB;

* npohecCHOHATIFHOE POrpaMMHOE obecriedeHne Jiist 00padOTKH MPOCTPAHCTBEHHBIX JaHHBIX;

* OCHOBBI ¥ IPUHLIUIIBI a3POCHEMKH;

* OCHOBBI U IPHUHLIUIIBI paOOTHI TII00aTbHBIX HABUTAMOHHBIX cITyTHUKOBBIX cucteM (I'HCC);
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* MpEJCTaBICHUE U BU3yalU3allks MPOCTPAHCTBEHHBIX JAaHHBIX JJIs1 HEMPO(ECCUOHATBLHBIX
II0JIb30BaTEIICH;

* npuHImnbl 3D-MoneupoBanms;

* YCTPONCTBO COBPEMEHHBIX KapTorpaduyecKux CepBUCOB;

* MPEJCTaBICHUE M BU3yaIN3aIlHs POCTPAHCTBCHHBIX TAHHBIX JUISI HEIPO(ECCHOHAIBHBIX
MOJIb30BaTeei;

* Temu(ppUpOBaHIE KOCMUYECKHUX H300paKeHUI;

* OCHOBBI KapTorpaduu.

IIpoepammmvie mpebosanus K yMEHUAM U HABLIKAM (De3ybmamyl RPAKmu4ecKol N0020Mo6KU,):

* CaMOCTOSITEIHLHO pelIaTh MOCTABICHHYIO 3a/a4y, aHATU3UPYs U To0Mpasi MaTepHaibl U
CpEICTBA JUIs €€ PELCHNUs,

* CO3/1aBaTh M PACCUYMTHIBATH MOJIETHBIN TUIaH JIsl OECIIUIIOTHOTO JIETATEIHLHOTO anmapara;

* 00pabaTbIiBaTh a’pPOCHEMKY U TMOJIy4aTh TOYHBIE OPTO(GOTOIUIAHBI U aBTOMAaTU3MPOBAHHbBIE
TPEXMEPHBIE MOJICIIH MECTHOCTH;

* MoaenupoBath 3D-00beKTHI;

* 3aIUIIaTh COOCTBEHHBIE MPOEKTHI;

* BBITIOJIHATH OLIU(PPOBKY;

* BBITIOJIHATH MIPOCTPAHCTBECHHBIN aHAIIN3,

* CO3JIaBaTh KapThI;

* CO3/1aBaTh MpocTenIne reorpaguaeckue KapThl Pa3TUIHOTO COEPIKAHMS;

* MOJICIUPOBATH Teorpaduueckrue OObEKTHI U SBICHHUS,

* IPUBOUTH MPUMEPHI MPAKTUICCKOTO HCITOJIB30BAHUS reorpaduueCKiX 3HAHUN B Pa3IHIHBIX
001acTAX AESITETbHOCTH.

Cucrema OLEeHKH 10CTHKEeHHS IJIAHUPYEMBbIX Pe3y/1bTAaTOB 0CBOEHUSI POTrPaAMMBbI.

Buowvi konmpona:

- IPOMEXKYTOYHBIA KOHTPOJIb, IIPOBOIMMBIN BO BPEMS 3aHATHH;

- UTOTOBBIN KOHTPOJIb, IPOBOIUMBIH MOCIIE 3aBEPIICHUS BCEH YU4eOHON MPOTrpaMMBbl.

Dopmbl npoeepKu pe3ynbmamos:

- HaOJTIrOIeHNe 32 00YJaIONTUMHUCS B IpoIiecce padoThI;

- UTPBI;

- HIVBUAYATbHBIC H KOJUICKTHBHBIC TBOPYECKHE PAOOTHI.

Dopmbl nO0BEOEHUA UM O208:

- BBITIOJTHEHUE MTPAKTUICCKUX PaboT;

- TECTBI;

- aHKETHI;

- 3aIUTa MPOEKTA.

Wrorosas arrectamust 0Oy4aroniuxcsi MPOBOAUTCS 1O pe3ybTaTaM TOJITOTOBKH M 3aIlUThHI
MPOEKTA.

Jlnst onieHuBaHMS AEATENHHOCTH 00YJArOITUXCSI UCIIONIB3YIOTCS HHCTPYMEHTHI CaMo- U
B3aMMOOIICHKH.

4. Conepxxanme Kypca

Ha mnporsokeHMH Kypca mporpamMmbl  OOydYaroIIuecs TIO3HAKOMSTCS C  Pa3lIuYHBIMU
FeOI/IH(l)OpMaIII/IOHHBIMI/I CHUCTEMAaMU, y3HaIOT, B KaKUx O6J'IaCT$IX HpI/IMeHSICTCH FCOI/IH(i)OpMaTI/IKa, KaKHnue
3aJjaul MOXKET pelIaTh, a TaKXKe CMOTYT CaMH TNPUMEHSITh €€ B CBOCH IMOBCEAHEBHOW KHU3HHU.
OO6yuatomuecs 6a30BO YCBOAT MPUHITUIT TO3uIOHUpoBaHus ¢ moMorpio ['HCC. Y3HaT, Kak MOKHO
OpPraHHU30BaTh COOP CIIyTHUKOBBIX JAaHHBIX, KAK OHH MPEACTaBISIOTCS B TEKCTOBOM BHUJEC U KaK HX
MO>KHO BU3yaJIu3UpOBaTh. B paMkax mporpaMMbl BBIOEPYT MIPOEKTHOE HAIlpaBJIeHUE, HAy4aTcsl CTaBUTh
3ajJ]auu, UCCIel0BaTh MPOOJIEMATHKY, INIAHUPOBATh BEICHHE MPOEKTA U TPAMOTHO PacIpeeNaTh POIH
BHYTPHY KOMaH]IbI.

OOyyaromuecs CMOTYT TTO3HAKOMHUTBCS ¢ UCTOpUEN MPUMEHEHHsI OECIUIOTHBIX JIETaTEIbHbBIX
anmapaToB. Y3HAlOT O COBPEMEHHBIX OECHWJIOTHHKAX, CMOTYT PEUINTh Pa3IMYHBIC 3aJadud C UX
MOMOIIbIO. Y3HAIOT TaKke M 00 OCHOBHOM YCTPOWCTBE COBPEMEHHBIX OCCHHJIOTHBIX CHCTEM.
OOyuaromuecs: y3HAIOT, Kak co3AaéTcs MONETHOE 3a/aHue I OecnmuinoTHUKOB. Kak mpou3BoauTcs
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3alycK U AainpHeimas cbéMKa ¢ nomouipto BAC. A Takxke moiydar Takue pe3ysbTaTbl CbEMKH, Kak
OopTO(OTOMIIaH U TPEXMEPHBIE MOJIEIH.

OObyuaromuecs yriayOsTcss B TEXHOJIOTHIO 00pabOTKH re0JaHHBIX MyTEM aBTOMATU3HUPOBAHHOTO
MOJICIIUPOBaHUSI 00BEKTOB MECTHOCTH. CaMOCTOSITEIbHO CMOTYT BBIMIOJHUTH ChbEMKY MECTHOCTH IO
nonérHomy 3ananuto. Coznanyt 3D-monmemnu.

OOyuaromuecs O3HAKOMSTCS C pPa3iMYHBIMH YCTPOMCTBAMHM MPOTOTUIIUPOBAHUA. Y3HAIOT
o0Iye MPUHIUIBI padOThl YCTPOWUCTB, chephl MX MPUMEHEHUS W MPOIYKTHI JNESTEIBHOCTH JaHHBIX
ycTpoiicTB. OOyuaronyecst Haydarcsi TOTOBUTh 3D-Mo/enu A1 medaT ¢ MOMOIIBIO SKCIIOPTa IaHHBIX.
JlononHAT MoJenyu 1o JAAHHBIM a3pOo(OTOCHEMKU C NOMOIIBIO PYYHOro MojaenupoBaHus. [Ipumensr
YCTpOICTBA ISl MPOTOTUIIHMPOBAHUS JIJIs TICUaTH 3aaHMsl.

OOyuarommecs: u3ydaT OCHOBBI B MOATOTOBKEe mpeseHTanuu. Cozmanyt e€. Ilomrorossarcs k
MIPEJICTAaBICHUIO PEaTM30BaHHOTO MpoToTUNa. [IpeacTapsrT ero, 3anuias mpoeKT.

OcHoBHBIE pa3e/nbl NPOrpaMMbl y4e0HOr0 Kypca

1) BBeaeHHne B 0CHOBBI reOMH()OPMAIIMOHHBIX CHCTEM H MPOCTPAHCTBEHHBIX TaHHBIX.

OOyuarommecsi TMO3HAKOMSTCS C PA3JIMYHBIMH  COBPEMEHHBIMH Te€OMH(OPMAIIHOHHBIMH
CHUCTeMaMHU. Y3HAIOT, B KAKUX 00JIaCTsIX MPUMEHseTCs TeonH(popMaTHKa, Kakue 3a7jaud MOKET pellarTh,
a TaKXKe Kak 00ydJaromIrecss MOTYT CaMHu IPUMEHSTh €€ B CBOSH MOBCEAHEBHOM KU3HHU.

2) ¥Ypok paéotsi ¢ [JIOHACC.

OO6yuatomuecst 6a30BO yCBOSIT TPUHITUT MTo3uninoHupoBanust ¢ momoiisio FHCC. V3HaroT, kak
MO>KHO OpraHHW30BaTh COOp CITYTHUKOBBIX JaHHBIX, KAK OHU MPEJCTABISAIOTCS B TEKCTOBOM BUJE U KaK
UX MOXHO BU3YaJIU3UPOBATh.

3) BpI0Op NPOEKTHOIO HATIPABJICHHUSI U pacnpeaeeHne poJiei.

Bribop mpoektHoro HampasneHus. lloctanoBka 3amaun. MccnemoBanue mpoOIeMaTHKH.
IInanupoBanue nmpoekra. Pacnpenenenue posen.

4)  YcTpoicTBO M IPpUMeHeHHe 0eCTUJI0OTHHKOB.,

OoOyuarommecs: mo3HakomsTcs ¢ ucropueit npumenennst BAC. Y3natot o coBpemenHbsix BAC,
KaKhe 3aJa4d MOXHO peliaTh ¢ UX MOMOIIBI0. Y3HAIOT TaKK€ OCHOBHOE YCTPOMCTBO COBPEMEHHBIX
BAC.

5) OcHOBBI ChéMKH ¢ 0€CIIHIOTHHKOB.

OO6yuaromuecs y3HaroT, Kak co3maaéres moaétHoe 3amaanue st BAC. Kak mpou3BoauTcs 3ammyck
U JanbHelmas cbéMKa ¢ nomoipio bAC. A Takxke Kakue pe3yiabTaTbl MOXKHO IOJYYHMTb M KaK 3TO
caenaTh (MmojiydeHrue oprodoToriana U TpEXMEPHON MOJIEIH).

6) VYriay6JéHHoe n3yueHne TeXHOJIOrHii 00PadOTKH reoJaHHbIX.

ABTOMaTH3UPOBAHHOE MOJICIIMPOBAHNE 00BEKTOB MECTHOCTH ¢ moMonibio Agisoft PhotoScan.

7) Coop reoaaHHbIX.

AspodoTochéMKa, BHITTIOIHEHHE CHEMKH MECTHOCTH TI0 MOJIETHOMY 33/1aHUIO.

8) OO0pabdoTKa U AHAJIN3 Ie0IaHHBIX.

Coznaune 3D-moxmeneii.

9) MH3yyeHme ycTpoiicTBa IJ1s MPOTOTUNUPOBAHNSI.

O3HakOMJIEHME C YCTpPOWCTBAMHU MPOTOTUIHMPOBAHMS, MPEJOCTABICHHBIMU O0YYarOIIMMCS.
OObyuaromuecs y3HatoT oOIIHe IPUHIIMITBI pabOThI YCTPOICTB, a TaKkKe KOTAa OHU MPUMEHSIOTCS U YTO
C UX MOMOIIIbIO MOYHO HOJTyUUTb.

10) IMoaroToBKa JaHHBIX JJ5 YCTPOHCTBA MPOTOTHIIMPOBAHMS.

[ToaroroBka 3D-Mopeneit, SKCIIOPT AaHHBIX, TOATOTOBKA 33/IaHUH 110 TICYaTH.

11) MporoTunupoBaHue.

[Tpumenenue ycrpoiicts npororunupoBanus (3D-npunTep).

12) TlocTpoenune NPOCTPAHCTBEHHBIX CIEH.

JlononHenue Mojienei no AaHHbIM a3po(POTOCHEMKH C TOMOIIbIO PYYHOTO MOJEIMPOBAHUS U
MOJIFOTOBKA K [I€YaTH HA YCTPONUCTBAX MPOTOTUIIMPOBAHUS.

13) IMoaroroBka mpe3eHTALMIA.

Wzyuyenne ocHoB B moarotoBke mnpeseHtauuu. Co3nanue mnpeseHTtanuu. lloaroroBka k
IIPEJICTaBICHHUIO PEAIIM30BAHHOIO IIPOTOTHUIIA.

14) 3ammuTa NpoeKToB.

[IpencraBieHue peaqan30BaHHOTO MPOTOTHIIA.
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Conep:xanue KeiicoB

Keiicol, Bxoasimue B Kparkoe conepxanue
NnporpamMmmy
Keiic 1. CoBpemeHnHbIE Kelic 3HaKOMUT 00y4aromuXxcsi C pa3HOBUIHOCTSIMM JaHHBIX. Peras
KapThl, NI Kak ormmicats 3agavy Keﬁca, O6yT-IaIOHII/IeC$I MpOXOaAT CIACAYIOIUC TCMAaTUKH: KapThbl U
3emitto? OCHOBBI MX ()OPMHUPOBAHUS; U3yUEHHUE YCIOBHBIX 3HAKOB U MPUHIIUIIOB

UX 0TOOpa’KEeHUs Ha KapTe; CUCTEMbl KOOPAMHAT U MPOEKIUHN KapT, UX
OCHOBHBIE XapaKTEePUCTUKH U BO3MOXKHOCTH IPUMEHEHUS; MacIuTald u
Jp. BCTIOMOTaTeJIbHbIE HHCTPYMEHTHI (POPMUPOBAHUS KAPTHI.

Keiic 2. 'mobansHOE HecMmoTps Ha TO, YTO HABUTATOPHI U CIIOPTUBHBIE TPEKEPHI CTAIH
MTO3UITIOHUPOBAHUE HEOTHEMJIEMOM YaCThIO HAIICH KU3HH, MAJIO KTO 3HACT MPUHIIMIT UX
«Haiinu ce6s Ha 3eMHOM | paboTsl. [Ipoiias keiic, ooyuaromuecs y3uatot npo [ JIOHACC/GPS —
apey. MIPUHITAITEI PaOOTHI, UCTOPHIO, COBPEMEHHBIE CHCTEMBI, TPHMEHEHHE.

IIpumeHeHue norrepos. Busyannsanus TEKCTOBBIX JaHHBIX HA KapTe.
Coznanne KapThl UHTCHCUBHOCTH.

Keiic 3.1. OOBEMHBII Kelic, KOTOPBIH MO3BOJIUT 00YUYAIOIIUMCS OCBOUTH TOJTHYIO
AspodoTtochéMKa. «/l1g | TEXHOIOTHYECKYIO LIETIOUKY, CIIOIb3YyEMYIO KOMMEPYECKUMHU

Yero Ha caMoM Jene KOMITaHUSAMHU. Y CTPOMCTBO U NpuHIMIGI GpyHKIIMoHupoBanus BITJIA,
HYX€H OecTMIOTHBIN OcHOBBI (hOTO- 1 BUAEOCHEMKH U ITPUHIUIIOB NIepeAayr HH(POPMAIIH C
neratenbHbli anmmapat?». | BIIJIA, o6paboTka nanusix ¢ BITJIA.

Keiic 3.2. U3menenue [Tponomxkenue ketica 3.1. OOyuaromuecs, UMesi B CBOEM paCIIOPSKEHUN
CpeIbl BOKPYT IIKOJIBI. ANEKTPOHHYIO 3D-MOJ€EIb HIKOJIBI, TPOJOJIKAIOT BHOCUTh U3MEHEHUS B

MPOJIYKT C IeJbI0 OaroyctpoiicTBa paiiona. O0ydaromuecs
MPOJIOIKAIOT COBEPIIIEHCTBOBATH CBOM HaBBIK 3D-MomenupoBanus,
3aBepIas MpOeKT.

5. Y4eOHO-TeMaTH4YeCKOe IIVIAHMPOBAHUE

Ne Pa3nen nporpamMmmbl y4e0HOro Kypca KonunuectBo
n/n 4acos

1 3nakomcTBO. TexHuka 6e3omacHocTu. BBoHOE 3aHsaTHE («MEHSS MUDPY). 1

2 Beenenue B reonndopmannonnsie Texnonoruu. Keric 1: «CoBpemeHHBIC 4

Kapthl, unu Kak onucats 3emitto?».

Keiic 3HakOMUT 00yJarOMIMXCs ¢ PA3HOBUIHOCTSIMH JaHHBIX. Permas 3amaay
Kelica, o0ydaroluecs MpoXoIsT CASAYIONINEe TEMATUKHU: KAPThl 1 OCHOBBI UX
dbopMUpOBaHHS;, W3YYCHHE YCIOBHBIX 3HAKOB W MPHUHIMIIOB WX
OTOOpaKeHMsI Ha KapTe; CHCTeMbl KOOPIMHAT U TMPOEKIUH KapT, HX
OCHOBHBIC XapaKTCPUCTHUKH U BO3MOKHOCTH MPUMEHECHHS; MacTad u Jp.
BCIIOMOTaTeNIbHbIE HHCTPYMEHTHI (DOPMHUPOBAHHUSI KapThI.

3 Keiic 2: «I'nmobansHOe mo3urmonrpoBanne «Haiiau cedst Ha 3eMHOM IIape. 2
HecmoTps Ha TO, YTO HaBHWraTtopbl W CIOPTUBHBIC TPEKEPHI CTaU
HEOTHEMJIEMOM YaCThIO HAIICH )KU3HU, MAJIO KTO 3HACT MPUHITUI UX paOOTEHI.
ITpoiins keiic, oOyuatomuecs y3HatoT npo ['JIOHACC/GPS — npunuumnsl
paboThI, WCTOPHIO, COBPEMEHHBIC CHUCTEMBI, NMpUMEHEeHHE. [IpuMeHeHue
norrepoB. Busyanu3zaiusi TeKCTOBBIX JaHHBIX Ha kapTe. Co3gaHue KapThl
MHTEHCUBHOCTH.
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doTtorpadun U MTAHOPAMBI.

Paznen, mOCBAMIEHHBI WCTOPHHM W MPHHOMNAM co3faHus (oTtorpadum.
OOyuaromnuecss MO3HAKOMATCA C TEXHUKOM co3nanus ¢dortorpaduu,
MO3HAKOMSITCSI ¢ BOBMOXKHOCTSIMU TIPUMEHEHUs (hoTorpadun Kak cpercTBa
CO3JaHus Yero-inoo.

OcHoBbl a3podorochéMkn. [IprMeHeHrne OeCUIOTHBIX aBUAIIMOHHBIX
cucteM B adpodorocrémke. Keiic 3.1: « /[ gero Ha camoMm jaene HyKeH
OeCIMIOTHBIN JIeTaTeNbHBIN anmapar?.

OOBEMHBIN KeWC, KOTOPBIH IMO3BOJIUT OOYYArONIUMCS OCBOWTH IOJIHYIO
TEXHOJIOTHYECKYIO LEMOYKY, UCIIOJIb3YEMYIO KOMMEPUYECKUMH
KOMITAHMSIMU. YCTPOMCTBO W mNpuHIMNBI (GyHKIMoHUpoBaHUs bBIIJIA,
OCHOBBI ()OTO- ¥ BHJEOCHEMKH W TPUHIHUIIOB Tepenadn MHGOpMaIuu ¢
BITJIA, o6paboTka nanubix ¢ BITJIA.

14

Ketic 3.2: «MI3MeHeHme cpeabl BOKPYT IIKOIBD».

[Iponomxenue keiica 3.1. OOyuaroniuecsi, UMesd B CBOEM paclOpsLDKEHUU
aneKTpoHHYI0 3D-Mozens MIKONIBI, MPOJOKAIOT BHOCUTH W3MEHEHHS B
MPOIYKT € TENbI0 OjaroycrpoicTBa paiioHa. OO0ydaronifecs mpo10JnKarT
COBEPIIEHCTBOBATH CBOIl HaBbIK 3D-MoenupoBanus, 3aBepiias MPOeKT.

HOI[FOTOBKB. 3alIMTHI ITPOCKTA.

3amuTa NpoeKTOB.

Hroro

34
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6. KaJIeHIlapHO-TeMaTI/I‘IeCKOG IJIAHUPOBAHUE

Ne HMara Pa3jnennl nporpaMmbl y4eOHOT0 Bcero | ®opma dopma
n/n Kypca YacoB | 3aHATHS KOHTPOJIA
1 1 nenens 3nakomcTBO. TexHuka 0e30MaCHOCTH. 1 JUITP becena
BBoanoe 3ansaTne («MeHsIz MHDP»).
2 BBenenue B reouHGopManuOHHbIE TEXHOJIOTHH. 4 gyaca
Keiic 1: «CoBpeMeHnHble KapThl, i Kak onucarb
3emunio?».
2.1 2 Henens Heo0x0auMocTh KapThl B COBPEMEHHOM 1 JUTIP Becena
mupe. Cepbl npuMEHEHMS,
MEPCTIEKTUBBI UCTIOTB30BaHUS KapT.
Cgert u 11BeT Kak aTpuOyT KapThl. Poib
1Bera Ha kapre. Kak 3actaButh 11BeT
paborath Ha ce0s?
2.2 3 Henens BekropHble JaHHBIE HAa KapTax. 1 JI/TIP Becena
3unakomcTBO ¢ BeO-I'MIC. 3nakomcTBO €
KapTorpaduueckuMu OHJIaiH-
CEPBHCAMH.
2.3 4-5uenenss | Co3ganue u myOJIHKaIus cOOCTBEHHOM 2 JI/TIP JlemoHcTpamms
KapThl. penieHust kerca
3 Keiic 2: «I'106aabH0e no3unuonuposanue «Haiian 2 yaca
ce0si HA 3eMHOM HLIape».
3.1. 6 Hemens Cucremsl 17106aTBEHOTO 1 JUTIP becena
MTO3UITNOHUPOBAHHS.
3.2. 7 Henens [IpuMeHeHne CITyTHUKOB IS 1 JUTIP JleMoHCcTpamms
MTO3UITNOHUPOBAHHSL. pelIeHus Keiica
4 | ®otorpaduu ¥ NaHOPAMBI. 5 yacos
8 Henmens Hctopus ¢pororpadpun. ®otorpadus 1 JU/ITP becena
KaK CITOCO0 M3y4YEeHUS OKPYIKAIOIIETO
MUpa. XapaKTepPUCTUKH
¢dotoanmaparos. [Tomyduenune
4.1. Ka4eCTBEHHOTO (POTOCHUMKA.
4.2. | 9-10 venens | Coznmanue chepuyecKux MaHopam. 2 JU/TIP Becena
OcHoBHBIE ToHITHA. HeoOxommumoe
obopynoBanue. TexHuKa CbEMKHI
chepuyecKux MaHopaM pa3IuyHOM
anmnapaTrypou.
4.3. | 11-12 venens | Co3manue chepruecKkux maHOpaM. 2 JI/TIP TectupoBanue
CmvBKa MOJTy4eHHBIX (poTOrpaduii.
5 | OcHoBbl a3podoTochémku. Ilpumenenne BAC 14 yacoB
(0ecnUIIOTHBIX ABHALIMOHHBIX CHCTEM) B
aspodorocrémke (Keiic 3.1: «/luis yero Ha camom
JeJie Hy>KeH 0eClMJI0THBIN JieTaTeJIbHbII
annapar?»).
13 menenst | @ororpamMmMeTpus U €€ BIHMSIHUE HA 1 JU/ITP becena
coBpeMeHHbBIN Mup. ClieHapu# ChEMKH
OOBEKTOB TS TIOCJIEIYIOIIETO
5.1. MOCTPOCHHS UX B TPEXMEPHOM BHJIE.
14-16 nenens | [lpuHImn nocTpoeHUs TPEXMEPHOTO 3 JU/TIP becena
n300paxeHus Ha KomnbioTepe. PaboTa
5.2. B ¢ororpammerpuueckom I10 - Agisoft
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PhotoScan wiu aHamoruaHOM.
O06paboTKa OTCHATOTO MaTepHaa.
17 uenens becnmioTHrk B reonH(pOpMaTHKE. JI/TIP Becena
Y CTpoHCTBO M TPUMEHEHNE APOHA.
5.3. Texuuueckue ocobennoctu BITIA.
5.4. | 18-19 wenens | [TunotupoBanue BITJIA. JU/ITP TectupoBanue
20-22 nenens | Micnonp3oBanue OECTIMIOTHUKA JUIS JUTTP JleMoHCTpanus
5.5. CBEMKHU MECTHOCTH. pelIeHHs Keiica
23-24 nenens | Bosuukarorue mpo0IeMbl IpH JUTIP becena
coznannu 3D-moneneit. CriocoOs
pEeIaKTHPOBAHMS TPEXMEPHBIX
5.6. MOJIETIEH.
25-26 Henenst | TeXHOIOTHH TPOTOTUITUPOBAHHS. JUTIP becena
VYerpolicTBa 411 BOCCO31aHUS
TpéxMepHBIX Moeneld. Pabora ¢ 3D-
npunTepoM. Ousnueckue u
XMUMHAYECKHE CBOWCTBA ITACTHKA TSI
3D-npuntepa. [leyats TpéxmepHOit
5.7. MOJEIHN IIKOJIEL.
6 | Keiic 3.2: «i3MeHeHUe cpeabl BOKPYT HIKOJIbD». 5 yacos
6.1. 27 venens | Pabora B I1O ans pyuHoro JUTIP becena
TPEXMEPHOTO MOICTUPOBAHUS —
SketchUp unu aHaioruaHoM.
6.2. | 28-30 Henens | DKCOPTHPOBAHUE TPEXMEPHBIX JUTIP becena
¢aiinos. [IpoexkTupoBanue
COOCTBEHHOM CLIEHBI.
6.3. 31 menens | I[lewars Mmonenu Ha 3D-nipuHTEpE. JUTIP becena
Odopmnenue TpéxmepHoOn
BEIIECTBEHHON MOJIENH.
7 32-33 nenens | [loaroToBka 3anIuThl IPOCKTA. [1P
8 34 menmenst | 3amuTa MPOCKTOB. 1P JleMoHCTpanus
penieHust kerca
7. MaTepuaJIbHO-TEXHUYECKHUE YCJIOBHS Peajin3alum NporpaMmbl
Ne i/m HaunmenoBanue Ex. u3am. | Kou-Bo
1. M®YV (npuntep, ckaHep, KOTHp) IIT. 1
2. HoyTOyk nenarora ¢ npeaycTaHOBIEHHON ONEepaluOHHON IIT.
CHCTEMOM, O(UCHBIM ITPOrpaMMHBIM 00ecTrieueHHEM 1
3. HoytOyk u1st 00yuaromumxcs ¢ npeycTaHOBICHHOH onepalMoHHON IIT.
CHCTEMOM, O(UCHBIM NTPOrPaMMHBIM OOecrieueHueM 10
4. WHTEepakTUBHBIN KOMIUIEKC IIT. 1
5. AZTuTUBHOE 000pYI0BaHUE
6. 3D-o60opynoBanue (3D-npunTep) IIT. 1
7. [Tnactux most 3D-npunTEpa T 15
8. I1O ansa 3D-moxenupoBanus
9. ®dororpammerpudeckoe 11O IT. 1
10. KBagpokonrep [Tronep maxi IIIT. 1
11. Ksaapokomrep ITuonep mini IIIT. 3
12. doTtoanmnapar ¢ 00bEKTHUBOM LIT 1
13. Kapra namsaru qyist poroanmapaTa/BuieokaMmepbl IIT. 2
14. taTus IIT. 1
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8. JlurepaTypa u nndpoBbie pecypchl

1. baeBa, E.}O. OOGmue BONpoChl NPOEKTUPOBAHUS M COCTABJIECHUS KapT Uil CTYACHTOB
cnenuanbHocTh «Kaprorpadus u reonnpopmaruka» / E.JO. baesa — M.: m3n. MUUT'AuK, 2014. —
48 c.

2. breictpoB, A.IO. IlpumeHenne reonH(OPMAIMOHHBIX TEXHOJOTHA B JIOTOJHUTEIEHOM
IIKOJILHOM 0oOpa3oBanuu. B cOopuuke: Dxonorusi. Dxonomuka. Madopmaruka / A.FO. beictpos, [1.C.
Jly6nun, C.C. I'py3nes, M.B. Aunpees, /[.O. prira, ®@.B. Hlkypos, FO.B. Konocos — Pocros-Ha-
Hony, 2016. — C. 42-47.

3. HMmano, A.I'. Meroauueckne yKa3aHHS 10 BBIMOJIHCHHUIO JTA0OPAaTOPHBIX pPabOT TIo
mucuuruinbe «udposas kaprorpadus». g cryaeHToB 3 Kypca MO HalpaBJICHUIO MOJATOTOBKH
«Kaprorpapust u reomnpopmarrka» / A.I'. Meanos, C.A. KpbutoB, I'.. 3arpebun — M.: wu3n.
MUUNT' AuK, 2012. — 40 c.

4. Kocunos, A.I'. Teopus u npaktuka 1udpoBoit 00paboTku n3odpaxeHui. JuctaHroHHOe
30HAMpOBaHUE U reorpapuueckue nMHPOpMalnoOHHbIE cucTeMbl. YuebHoe nocodue / A.I'. KocuHos,
N.K. Jlypse nox pen. A.M.bepnstara — M.: u3a. Hayunsnii mup, 2003. — 168 c.

5. Makapenko, A.A. VYdeOHOEe TOCOOWE IO KypCOBOMY IIPOCKTHPOBAHHWIO IO KYypCy
«Ob6mereorpaduueckue kapte» / A.A. Makapenko, B.C. Mouceesa, A.JI. CtenaHyeHko 1oj oomuiei
penaknueit Makapenko A.A. — M.: uzn. MUNT'AuK, 2014. — 55 c.

6. Ilerenmn, A. 3D-monemupoanme B SketchUp 2015 — oT mpocToro K CIOXHOMY.
Camoyuutens / A. Tlerenna — u3a. JIMK Ilpecc, 2015. — 370 c., ISBN: 978-5-97060-290-4.

7. Penpko, A.B. ®ororpaduueckue mpouecchl peructpanuu uH(popmanuu / A.B. Pexnpko,
Koucrantunosa E.B. — CII0.: u3n. IIOJIUTEXHUKA, 2005. — 570 c.

8. GISGeo — http://gisgeo.org/.

9. TC-Accormanuu — http://gisa.ru/.

10. GIS-Lab — http://gis-lab.info/.

11. [Topran BHE3EMHBIX JTAHHBIX
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 KOpPeKTHPOBKHU Padoyeil MporpaMmbl

TeMma ypoka Jara mo Hara mo Mpuuuna
TJIAHY daxkry

MYHULIMMAJTIbHOE BIOAXETHOE MoanncaHo undpoBoi NoANKCHIO:

OBLLIEOBPA30OBATEJIbHOE MYHULMNANbHOE BIOOXKETHOE
YUPEM[EHVIE "CPEHASA OBLEOBPA3OBATEJIbHOE YYPEXOEHNE

"CPE/IHSISt OBLUEOBPA3OBATEIbHAS
OBLLUEOBPA3OBATE/IbHAA UKOJIA 1k 5114 Ne 9 UMEHY [EPOSI COBETCKOMO

N2 9 MUMEHW 'EPOA COBETCKOIO COIO3A A. U. PbIBHUKOBA"
COIO3A A. . PbIBHNKOBA" [Hara: 2024.09.20 10:44:12 +03'00'
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