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1. losicHUTeILHAS 3alIMCKA

AKTYaJIbHOCTB: CETOJHS TeOMH(POPMANMOHHBIC TEXHOJIOTUU CTAIH HEOTHEMJIEMON YacThIO
Halled KU3HHM, JIIOOOH COBPEMEHHBIM UEJIOBEK IOJIb3YETCS HABUTALMOHHBIMHU CEPBHCAMH,
MIPWIOKCHUSIMH VI MOHHTOPHHTA OOIECTBEHHOTO TPAHCIIOPTa M MHOTHMH JPYTUMHU CEPBHCAMHU,
CBSI3aHHBIMU C KapTaMH. DTH TEXHOJOTHUHU UCTIOJIB3YIOTCS B COBEPIICHHO Pa3MYHbIX chepax, HaunHas
OT pearupoBaHUs MPHU YPE3BBIUAHHBIX CUTYAlHSIX M 3aKaHYMBas MapkKeTHHroMm. Kypc
«["eonH(POpPMAIIMOHHBIC TEXHOJIOTHI» MMO3BOJISET CHOPMHUPOBATH Y OOYUAIOIMIUXCS YCTOWYUBYIO CBSI3b
MeXay HWHOOPMAIMOHHBIM W  TEXHOJIOTMYECKMM  HAMPABICHUSAMH HAa OCHOBE pPEaJbHBIX
MIPOCTPAHCTBEHHBIX JAHHBIX, TAKMX KaK a3poPOTOChEMKA, KOCMUYECKas ChEMKA, BEKTOPHBIC KapPTHI U
Ip. OTO TO3BOJUT OOYYAIOIIMMCS TMOJIYYUTh 3HAHUS MO HCIOJIB30BAHUIO TE€OMH(POPMAIMOHHBIX
WHCTPYMEHTOB W MPOCTPAHCTBCHHBIX JAHHBIX JUIS TOHWMAHHUS W W3YYEHUS OCHOB YCTPOMCTBA
OKPYKAIOIIEr0 MHpa M MPUPOIHBIX sBIIeHWH. OOydaromuecss CMOTYT PEaTu30BBIBATH KOMAaHIHBIC
MIPOEKTHI B chepe UCCIICIOBAHHS OKPYKAOIIEr0 MUPA, HAYaTh UCIOJE30BATh B MMOBCEHEBHOMN JKU3HU
HABUTAITMOHHBIC CEPBUCHI, KOCMUYECKUE CHUMKH, 3JICKTPOHHBIE KapThl, COOMPATH JaHHBIE 00 00BEKTaX
Ha MECTHOCTH, c03/1aBaTh 3D-00bEKTHl MECTHOCTH (KaK OTACJIbHBIC 3JaHUsl, TaK U IeJble TOpoja) U
MHOTO€ JIPYToe.

DYHKIHMOHAILHOE TPeTHA3ZHAYEHHE MPOTrPAMMBI. IPOCKTHASL.

dopma OpraHu3anyu: TPYIIoBasl.

AKTYaJIbHOCTh H OTJIMYUTEIbHbIE 0COOEHHOCTH MPOTrPaMMbI

HoBu3na mnporpamMmpl 3aKiIr04aeTcsi B CO3/IaHWHM YHHUKAIBHOM 00pa3oBaTEIbHON Cpeipl,
dhopmupyromeld MPOEKTHOE MBIIUICHHE OO0YJaromUXCs 3a CYET TPAHCIBIIUH MPOEKTHOTO crocoba
NESITEILHOCTH B paMKax PEIICHUS] KOHKPETHBIX MPOOJIEMHBIX CHUTYAIIHH.

AXTyaJTbHOCTh MTPOTPaMMBI 00YCIIOBJICHA TeM, 4To paboTa HaJl 3a/1a4aMH B paMKax MPOCKTHON
JESITEILHOCTH (POPMHUPYET HOBBIM THIT OTHOIICHHUS B paMKax CHCTEMBI «IIpHpoja — OOMIeCTBO —
YeJIOBEK — TEXHOJIOTUW», OIpPEeAeSIoNINil 0053aTeIbHOCTh HSKOJIOTMYECKON HOPMUPOBKHU TPHU
opraHu3anuu Jiro00N AEsITeTbHOCTH, YTO SBJSETCS MEPBHIM IIaroM K (OPMUPOBAHUIO «ITOKOJIECHUS
Pa3BUTHUSD», SBJISIFOIIETOCS TPEHIOM Pa3BUTHSI COBPEMEHHOTO O0IIIeCcTBa.

[Iporpamma npeanonaraer GopMUpPOBaHHE Y 00YUYAIONINXCS MPEACTABICHUI O TEHICHIMIX B
pa3BUTHU TeXHUUYECKOU cepbl. HOBBIN TEXHO-TIPOMBINIIICHHBIM YKJIaJ HE MOXET OBITh IMOJIOXKEH B

¢dopmar ob1recTBa pa3BUTHS TOJBKO Ha OCHOBAaHMM HOBU3HBI (PU3UUECKHX MPHUHIUIIOB, HOBBIX
TEXHUYECKUX PELICHUH U KJIACTEPHBIX CXEM B3aUMOJCHCTBYS HAa IOCTUHAYCTPUATLHOM 3TaIle pa3BUTHUS

COILIMYyMa, a Ui pa3BUTHsI OOIIECTBA HEIIPEIOXKHO BKIIIOUAET B ce0sl TEHACHLINIO K OOPETEHUIO

COHAIIPaBJIEHHOCTH aHTPOIOI€HHBIX (PAKTOPOB, 3aKOHOB pa3BUTUSI OMOC(EphI U KyJIbTYPHOTO Pa3BUTHSL.

[legaroruueckas 1enecooOpazHOCTb 3TOM MPOrPaMMBI 3aKII0YAETCS B TOM, UTO OHA SIBJISIETCA
LIEJIOCTHOM U HEMPEPHIBHON B TEUEHUE BCEro Ipoliecca 00yueHus: U MO3BOJIsIeT 00yJaronieMycs Iar 3a
IaroM PacKpbIBaTh B cebe TBOPUECKHE BO3MOKHOCTU U CaMOPEaIN30BbIBATHCA B COBPEMEHHOM MUPE.
B nporuiecce u3ydeHus oKpyxkaroliero Mupa o0ydaroniuecs mojayJar AOMOJTHUTEIbHOEe 00pa3oBaHue B
obnactu nHDOpMaTUKH, Teorpaduu, MAaTEMAaTUKH U (PU3UKH.

OTnuunTensHONU 0COOEHHOCTHIO JAHHOW IPOTPaMMBI OT yXKe CYIIECTBYIOIINX 00pa30BaTeIbHBIX
MporpaMM sIBIIsIETCS €€ HAMpaBJIIEHHOCTh HA Pa3BUTHE OOYUYAIOLIUXCA B IMPOEKTHON AEATeIbHOCTH
coBpemenubiMu  MeTogukamMu TPU3 mw SCRUM ¢ momomnipio COBPEMEHHBIX TEXHOJIOTHH H
o0opynoBaHusl.

DopMbI 3aHATH:

- paboTa HaJl pelIeHHeM KeicoB;

- 1abopaTOpPHO-TIPAKTHYECKHE PAOOTHI;

- IEKIUH;

- MacTep-KJIacChl;

- 3aHATHSI-COPEBHOBAHNS;

- 9KCKYPCHH;

- IPOCKTHBIE CECCUMU.

MeTtoabl, HCMO/Ib3YyeMble HA 3AHATHSIX:

- mpakTudeckue (ynpaxHeHUs, 3a]Ia4n);

- CTIOBECHBIE (pacckas, 6ecea, MHCTPYKTaX, YTCHHE CIIPABOYHOM JTUTEPATyphl);

- HarJIsIIHBIE (I@MOHCTpAIvs MYTbTUMEIMHHBIX Mpe3eHTalni, poTorpadun);
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- IpoOJIeMHbIe (METOJIBI MPOOIIEMHOTO HM3JIOKEHHS) - 00ydaromuMcst 1aércs 4acTb TOTOBOTO
3HAHUS,

- OBpPUCTHYECKHE (YACTUYHO-TIOMCKOBBIC) - OOYYAIOIIUMCS MPEIOCTABISICTCS OOJIbIIast
BO3MOHOCTh BEIOOpA BApPHAHTOB;

- HCCJIeIOBATENbCKHUE - O0yJaIOIIMecs CaMy OTKPBIBAIOT M UCCIEAYIOT 3HAHUS;

- WITIOCTPATUBHO-00BSICHUTEIILHBIE;

- PENPOIYKTUBHBIC;

- KOHKPETHbIC U a0CTpaKTHBIC, CUHTE3 W aHAJM3, CpaBHEHHE, 0000IIeHne, abcTparupoBaHue,
KJIacCU(UKAIUs, CACTEMATH3AIIHS, T. €. METOJIbI KAK MBICITHTEIIHHBIC OTICPAIIH;

- HHJyKTHBHBIC, JICTyKTHBHBIC.

Henu u 3amaun peanr3anuy OCHOBHOM 00Opa30oBaTeIbHOM IPOrpaMMbl OCHOBHOIO OOILErO
oOpa3oBaHus

Henab: BoBiIcYeHHWE OOyUYAIONIUXCS B TIPOSKTHYIO JEATEIBHOCTh, pa3paboTka HAYJHO-
HCCIIeIOBATEIILCKUX Y MHXKEHEPHBIX MPOCKTOB.

3apaum:

ooyuarowue:.

- mpuoOpeTeHre U yriayOeHne 3HaHUH OCHOB TIPOCKTHPOBAHUS M YIIPABJICHHSI IPOCKTAMH,

- 03HaKOMJICHHE ¢ METOJITaMH | NTpHEMaMHK cOopa U aHaJIn3a WH()OPMAIIHN;

- oOyd4eHHe TPOBEICHUIO MCCIICIOBAHUM, MPE3EHTAIIUN U MEKIIPEAMETHON TMO3UITMOHHOM
KOMMYHHKAIIHH;

- o0y4yeHHe paboTe Ha CIICIIHATM3UPOBAHHOM 00OPYIOBAHUH M B IIPOTPAMMHBIX Cpejiax;

- 3HAKOMCTBO C Xap/I-KOMITETECHIHAMH (T€ONH(DOPMAITMOHHBIMH), TTO3BOJISIONIMMHE TPUMCHSTH
TEOPETUYECKUE 3HAHKS HA TIPAKTHKE B COOTBETCTBUU C COBPEMEHHBIM YPOBHEM Pa3BHTHSI TEXHOJIOTHIA.

passusarowjue:.

- opmMupoBaHue HHTEpECAa K OCHOBAM M300peTaTesIbCKON AeITEIbHOCTH;

- pa3BUTHE TBOPYECKUX CIIOCOOHOCTEN M KPEaTUBHOTO MBIIICHUS;

- mpuoOpeTeHue omnbiTa ucnoyibzoBanust TPU3 npu popMupoBannn cCOOCTBEHHBIX UICH U
pELICHHI;

- (opMHpOBaHKE MOHUMAHUS MPSIMONW U OOpaTHOM CBSI3U MPOEKTA M CPEbl €r0 peanu3alyi,
3aJI0’KEHUE OCHOB COLMAJILHOM U 3KOJIOTMYECKOW OTBETCTBEHHOCTH;

- pa3BUTHE T€ONPOCTPAHCTBEHHOTO MBIIILICHUS;

- pa3BuUTHE COMT-KOMIETCHLUUN, HEOOXOIUMBIX JUIsl YCIEIHON paboThl BHE 3aBUCHUMOCTH OT
BBIOpaHHOM Mpodeccumu.

gocnumameJibHble:.

- (popMupoBaHUE MPOEKTHOIO MUPOBO33PEHUS U TBOPUECKOTO MBILIIICHHUS,

- (QopmMupoBaHHe MHUPOBO33pEHUS MO KOMIUICKCHOM OIEHKE OKpPYKAIoLIEro Mupa,
HaIpPaBJICHHOM HA €ro NO3UTHUBHOE U3MEHEHHUE;

- BOCIIMTaHHE COOCTBEHHOU MO3UIIUU MO0 OTHOLIECHUIO K JESITEIbHOCTH U YMEHHE COMOCTABIIATh
e€ ¢ IPyruMH MO3UIUSMU B KOHCTPYKTUBHOM JTUAJIOTE;

- BOCIIUTAHUE KYIbTYPHl PAOOTHI B KOMaH/IE.

IpuHUMOBI ¥ TOAX0ABI K (POPMUPOBAHUIO TONOJTHUTEILHON MPOrPaMMbI

[Iporpamma peanuzyercs:

- B HENpephIBHO-00pa30BATENbHOW  JEATENbHOCTH,  COBMECTHOH  JEATeIhbHOCTH,
OCYILIECTBIISIEMOl B XOJ€ PEKUMHBIX MOMEHTOB, TJie OOy4YalolIUMHCS OCBAaMBAeT, 3aKpEIUiieT U
anpoOHupyeT MOJTyuYeHHBIE YMEHHS;

- B CaMOCTOSITENILHOM JEATENbHOCTH OO0yJarommuxcs, Te oOydyarouiuiicss MOKeT BbIOpaTh
JeSITeNFHOCTh TI0 MHTEpPEecaM, B3aUMOJICHCTBOBATh CO CBEPCTHHKAMU HA PaBHOIMPABHBIX MO3UITHSIX,
pemarh NpoOJIeMHbIE CUTYalluu U Ap.;

- BO B3aUMOJICHCTBUU C CEMbSMH JCTEH.

[Toaxonsl K GOPMUPOBAHUIO TPOTPAMMBI:

Juunocmno-opuenmuposannstit. OpraHuzanuss 00pa30BaTENBHOTO TMporecca ¢ YIETOM
[JIaBHOTO KpuTepus 3(h(HEeKTUBHOCTH OOYYaIOIIEToCs — €ro JMYHOCTH. MeXaHW3M — CO3JaHue
YCIOBUH Il pa3BUTHS JTMYHOCTH Ha OCHOBE M3YUEHHUS CIIOCOOHOCTEH 00yUaroierocs, ero MHTepecos,
CKJIOHHOCTEM.



Heamenvnocmupiii. OpraHu3anus JESITEIBHOCTH B OOIIEM KOHTEKCTE 00pa3oBaTeIbHOTO
nporecca.

Hennocmuorii. OpraHu3anusi pa3BUTUS W BOCIHTAHUS HA OCHOBE OOIICUYEIOBEYCCKUX
LIEHHOCTEH, a TaK)Ke ITHUECKUX, HPABCTBEHHBIX U T. ]I

Komnemenmuocmuutii. @DopMHUpOBAaHHWE TOTOBHOCTHM  OOYYAIOIIUXCS  CaMOCTOSITEIBHO
JICHCTBOBATDH B XOJI€ PEUICHUS aKTYaJIbHBIX 33]1a4.

Cucmemmnwiit. MeTO0J0rMYECKOE HANpPABICHUE, B OCHOBE KOTOPOIO JIEKHUT PACCMOTPEHHE
oOyJaronierocss Kak IeJIOCTHOIO MHOKECTBA JJICMEHTOB M3 OTHOIICHUW W PA3JIMYHBIX CBSI3CH MEXKTY
HUMH.

Juanozuueckuii. Opranusanys mnporecca ¢ y4éToM MPUHLIUIA JHaora, CyObeKT-CyObEeKTHBIX
OTHOIIEHHUIA.

Ilpoonemnuorii. DOOpMUPOBAHHE TMPOTPAMMBI € TMO3ULIMN KOMIUIEKCHOTO W MOJIYJIbHOTO
MPEACTABICHUS €€ CTPYKTYPBI KaK CHCTEMBI TTOAMPOTPaMM 1O 00pa30BaTEIbHBIM 00JIACTSAM U IETCKUM
BHJIaM JIEATEITHHOCTH, CTIOCOOCTBYIOIINM II€JI€BBIM OPUEHTHUPAM PA3BUTHS.

Kynomyponozuueckuit. Opranuzanus mnpoiecca ¢ yu€Tom MoTeHIHana KyJbTypocooOpa3HOro
COJIep’KaHus JOUIKOJIBHOTO 00pa30BaHMUs.

2. MecTo Kypca B y4eOHOM ILVIaHe.
JlaHHAs TIporpaMMa I0 JIOTIOJTHUTETFHOMY 00pa30BaHUIO MPEIyCMaTPUBAET Ha PEan3aluio B
7-8 xiacce 34 gaca. PaGouas mporpamma paccuutana Ha 34 yaeOHbIe Heenu, 1 yac B Heenmo. Paboyas
mporpaMMa MOJKET peaTn30BhIBATECA C HCIOJIB30BaHUWEM dJeKTpoHHOro obydenus (30) wu
JTUCTAHITMOHHBIX 00pazoBarenbHbIX TexHoorui (JJOT).

3. IlnaHupyemMble pe3yJabTaThl OCBOCHUSA Kypca

Obuwue nonosicenus

[Iporpamma 1a€r oOydaromKUMCS BO3MOXHOCTh TMOTPY3UThCA BO BCE MHOroobpasue
MPOCTPAHCTBEHHBIX (T€OMH(OPMAIIMOHHBIX) TeXHOJOTuH. [IporpaMma 3HAKOMHUT OOYYArOIIUXCS C
reovH(OpMallMOHHBIMU CUCTEMAMH U C Pa3IUYHBIMU BHUJAAMU T€OJAHHBIX, IMO3BOJIAET MOJYyYUTh
0a30BbIe KOMIIETEHLMU IO cOOpY AAaHHBIX M OCBOUTH MEPBUYHBIE HABBIKU PAOOTHl C JaHHBIMH.
[TonyueHHble KOMIETEHIIMM M 3HAHUS IO3BOJIST OOyYaroIIMMCS MPUMEHHUTh HX IMOYTH B JIHOOOM
HaIpaBJICHUU COBPEMEHHOTO pbIHKa. OCBOMB mporpamMmy, oOy4aromirecss CMOTyT BblOpaTh Haunbosee
MHTEPECHYIO JJISl HUX TEXHOJOTHYECKYIO HaIlPaBJICHHOCTh, KOTOPOH OHU OyayT oOydaThCsl B pamKax
yray0nEHHOTO MOAYJIS.

[Iporpamma 3arparuBaeT Takue TeMbl, Kak: «OCHOBbI pabOThl C MPOCTPAHCTBEHHBIMU
TaHHBIMIWY», «OpHUEHTUPOBAaHKWE HAa MECTHOCTH», «OcHOBBI (ororpaduun», «CaMoCTOATENbHBIN cOOp
TaHHBIX», «3D-MoaenupoBaHe MECTHOCTU U 00bEKTOB MECTHOCTHY, «I eoMH(pOpMAIIMOHHBIE CUCTEMBI
(F'UC)», «Buzyanuzamus u NpeacTaBlieHUuE Pe3yIbTaTOBY.

Cmpykmypa naianupyemovix pe3yibmamos

[InanupyeMble pe3ynbTaThl OMUPAIOTCS HAa BEOyIIHE IEJIEeBble YCTAaHOBKH, OTpakarolliue
OCHOBHO, CYIITHOCTHBIHN BKJIa/l K&KJIOW U3y4aeMOU MporpamMmbl B pa3BUTUE TUYHOCTH, 00yUJarOLIUXCs,
HX CIIOCOOHOCTEH.

B cTpykType miiaHupyeMbIX pe3yabTaTOB BBIACISIOTCS CIIEAYIONNE TPYIIIIbL:

1. JIu4HOCTHBIE PE3yAbTAThl OCBOEHHS IOMOJHUTEIHHON MpPOTpaMMbl MPEACTABICHBI B
COOTBETCTBUU C IPYMION JUYHOCTHBIX PE3YIbTATOB.

2. MeramnpenMeTHbIe pe3ylIbTaThl OCBOCHUS JOTIOJHUTENHHON MPOTpaMMBbl MPEACTaBIECHBI B
COOTBETCTBUU C MOATPYNIAMH YHUBEPCAIBHBIX YUEOHBIX IEHCTBUM.

3. IlpenmetHble pe3yabTaThl OCBOCHHS JOIMOJHUTENBHON MPOTPaMMBI MPEICTaBICHBI B
COOTBETCTBUU C IPYMIIAMH PE3YJIbTaTOB y4eOHOTO IIpeaMeETa.

JIuunocmmnule pe3yniomamot

IIpoepammmusie mpeb6o6arus K ypoHIO 60CHUMAHHOCIU (TUYHOCHIHbIE Pe3)IbIambl):

— c(hOpMUPOBAHHOCTh BHYTPEHHEH MO3UIIUU 00YYaIoMIerocs, SMOIHMOHATHHO-TIOJNOKUTEIBHOE
OTHOIIIEHHE 00YyUaIOIIerocs K IIKOJIe, OPHEHTAIIUs Ha TIO3HAHKHE HOBOTO;

— OpHUEHTAaIHsI Ha 00pasell MOBEACHUS «XOPOIIETO YUCHUKAY;
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— c(OpMHPOBAHHOCTh CaMOOLIEHKHM, BKJIIOYAas OCO3HAHUE CBOMX BO3MOYKHOCTEH B YUYCHHH,
CIOCOOHOCTH aJICKBATHO CYIUTh O MIPUYMHAX CBOETO yCIieXa/Heycnexa B yYeHUN; yMEHHE BUJETh CBOU
JOCTOWHCTBA U HEJIOCTATKH, YBa)KaTh CE0sl M BEPUTD B yCIIEX;

— c(popMHPOBAHHOCTH MOTHBALIMY K YU€OHOH NIEATETHLHOCTH;

— 3HAaHME MOPAIBHBIX HOPM M C(HOPMUPOBAHHOCTb MOPATBHO-3THUECKUX CYXKICHU,
CIOCOOHOCTh K PELICHUIO MOPAJIbHBIX MPOOJIeM Ha OCHOBE KOOPAMHAIMU PAa3IUYHBIX TOYEK 3pPEHUS,
CIOCOOHOCTh K OLIEHKE CBOUX IIOCTYIIKOB U JICHCTBHHM JpPYyruxX JIOAEH C TOYKH 3pEHHS
COOITIOICHHST/HAPYIIEHUSI MOPAJIbHONH HOPMBEI.

IIpoecpammmusie mpebosanus K ypo8HIO pa3eumusi:

— cOpMHPOBAHHOCTH MPOCTPAHCTBEHHOTO MBIIUICHUS, YMEHHE BUJETh OOBEM B IIIOCKUX
IpeaMeTax;

— yMeHHe 00pabaTbIBaTh U CHCTEMATU3UPOBATH OOJIBIIOE KOJTMYECTBO HH(OPMAIIHH;

— c(OpMHUPOBAHHOCTH KPEATUBHOTO MBIIUICHNS, IOHUMaHNE IPUHILIUIIOB CO3/IaHUSI HOBOTO
MIPOJIYKTa;

— c()OPMUPOBAHHOCTb YCUIYMBOCTH, MHOT033/1a4HOCTH;

— c(pOpMUPOBAHHOCTH CAMOCTOSITEILHOTO MOJIX0/a K BBIMOJIHEHUIO PA3JIMYHBIX 33]a4, YMEHUE
paboTaTh B KOMaH/ie, yMEHUE IPABUIILHO JIEIIETUPOBATH 33Ja4H.

Memanpeomemmnuie pezyibmamaol

['eorpadus

Buvinycknux nayuumes:

* BBIOMpaTh UCTOYHUKH reorpadpuueckoil nHpopmanuu (kaprorpaduyeckie, CTaTUCTUUYECKHE,
TEKCTOBBIC, BUICO- U (HOTOM300paKEHUsI, KOMIBIOTEPHBIE 0a3bl JaHHBIX), aICKBAaTHBIC PEIIAeMbIM
3a/1auaM;

* OpUEHTHpPOBAThCS B MCTOYHMKAX reorpaduueckoii uHpopmauuu (kapTtorpaduueckue,
CTaTUCTUYECKHE, TEKCTOBBIE, BUACO- U (POTOU300paKEHHS, KOMIIBIOTEPHBIE 0a3bl JAHHBIX): HAXOIUThH U
U3BJIEKaTh HEOOXOIMMYIO HH(DOPMAIINIO; OTIPEAEISATh U CPAaBHUBATh KAUE€CTBEHHBIE U KOJIMYECTBEHHbIE
MOKa3aTesy, XapakTepusymoliue reorpadpudyeckie 0ObeKThl, MPOLECChl U SBJICHUS, X MOJOXKEHHE B
MPOCTPAHCTBE MO reorpaduyeckuM KapTam pa3HOTO COJEp>KaHUs U JAPYTUM HCTOYHUKAM; BBISBIISITH
HEJIOCTAIONIYI0, B3aWMO/IOTIONHSIONIYI0 HW/WIW TPOTUBOPEUMBYIO Teorpaduyeckyro HH(POpMaIuio,
MIPEJICTaBICHHYIO B OJTHOM HJIM HECKOJIBKUX HCTOYHHUKAX;

* IPEICTAaBISATh B Pa3IMYHBIX (opMmax (B BUAE KapTbl, TaOMUIbI, rpaduka, reorpadpuieckoro
omnucanusi) reorpadguueckyro MHPOpPMAIHIO, HEOOXOTUMYIO IJIA PEIICHHS YYEOHBIX M IMPAKTUKO-
OpUEHTUPOBAHHBIX 3a/a4.

Buinycknux nonyuum 603mMoxucHOCMb HAYUUMbCAL:

* MOJICJIUPOBATh reorpaduueckue 0ObEKTHI U SBICHHUS,

* IPUBOJIUTH IPUMEPHI IPAKTUYECKOTO HCIOJIb30BaHUs reorpaguuecKux 3HaHUN B Pa3IMUHBIX
00JacTsX AeATeIbHOCTH.

Marematuka

CraTucTHKa U TeOpHs BEPOSITHOCTEN

Buinycxknux nayuumes:

* IPE/ICTABIAThH JAHHBIE B BUJIE TaOJIHII, TUarpamm;

* YUTaTh UH(POPMAIIHIO, IPEICTABICHHYIO B BUJIE TAOJIUILIbI, TUATPAMMBI.

B noseceonesnotl srcuznu u npu uzyyeHuu Opyeux npeomemos 8blnyCKHUK CMONCEN:

* U3BJIEKATh, MHTEPIPETUPOBATH W MPEoOpa3oBbIBaTH WHGOPMAIUIO, MPEACTABICHHYIO B
TabMiax M Ha AUarpamMMax, OTPa)arollyl0 CBOWCTBA U XapaKTEPUCTUKH PeabHBIX MPOIECCOB H
SIBJICHUM.

Harnsannas reomerpus

I'eomerpuueckue GUrypbl

Buinycknux nayuumes:

* OTIEpUPOBATh HA 0A30BOM YPOBHE MOHATUAMU: QUTYpa, TOUKA, OTPE3OK, MpsAMasi, JIy4, JIoMaHasl,
yroJI, MHOTOYTOJIbHUK, TPEYTOJIbHUK U YETHIPEXYTOIBbHUK, IPSIMOYTOJILHUK U KBaJIpaT, OKPY>KHOCTh U
KpyT, IpSIMOYTOJBbHBIN Mmapanenenumnes, kyo, map. M3o0paxkars u3ydaemblie GUTYPBI OT PYKH U C
MTOMOIIBI0 TUHEUKU U LIUPKYJIS.

B nosceonesnoii srcuznu u npu usyueHuu Opy2ux npeomemos 8blnyCKHUK CMOMCEN.:
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* pemaTh NPaKTHYECKUE 3aa4i C TPUMEHEHHUEM MPOCTEHIITNX CBOMCTB (PUTYD.

V3MepeHus 1 BEIYHCICHUS

Buinycknux nayuumes:

* BBINIOJIHATHh M3MEPEHUE JUIHH, PACCTOSHUM, BEITMYNH YIJIOB C MOMOIIBIO HHCTPYMEHTOB IS
MU3MEPEHUH JUIUH U YIJIOB.

Pusuka

Buinycknux nayuumes:

* coOroIaTh Mpasuiia 0€301MaCHOCTH M OXpaHbl TPyaa MpH padoTe ¢ y4eOHBIM U Ta00paTOPHBIM
o0opyoBaHuEM;

* MIOHUMATh NPUHIIHUITBI IEHCTBHUS MAIIWH, IPHOOPOB U TEXHHUUYECKHX YCTPOWCTB, YCIOBHUS MX
0€30I1aCHOTO HCII0JIb30BaHMS B TIOBCEJHEBHOM JKU3HU;

* HCIOJIB30BAaTh NMPU BBHIMOJHEHHH YYEOHBIX 3aJad HAyYHO-TIOMYJISIPHYIO JUTEPATypy O
(bU3NYECKUX SIBICHUSX, CIPABOYHBIE MaTEPUAIIbI, PECYPChl HHTEPHETA.

HNudopmartuka

Buinycknux nayuumces:

* paznuyarh BUABI HHPOPMAIMU 110 crioco0aM e€ BOCIIPUSATHUS YETIOBEKOM HU IO criocofam eé
MPEJICTAaBIICHUS HA MaTEPUATBHBIX HOCUTEISX;

* TIPUBOJIUTH TPUMEPHI HH(POPMAIIMOHHBIX MPOIECCOB (TIPOIIECCOB, CBA3aHHBIX C XPAaHEHUEM,
npeoOpa3oBaHUEM U Niepeadeil JaHHbBIX) B )KMBOU IPUPOJIE U TEXHUKE;

* xnaccudunuposats cpeactBa MKT B cOOTBETCTBHM ¢ KpyroM BBITIOTHSIEMBIX 3a]1a4.

MareMatuueckre OCHOBBI HHQOPMATHKH

Bolnycknuk noayuum 603MOoMCHOCHb!

* MIO3HAKOMHTHCS C MPUMEPAMH MaTEeMaTHYECKUX MOJIEIEeH W MCIIOJIb30BAaHHEM KOMITHIOTEPOB
NpH WX aHAIN3E; MOHSATH CXOJCTBA M PA3IMYMs MEXIY MAaTeMaTHYeCKOW MOJENbI0 OOBEKTa W €ro
HaTypHOM MOJENBIO, MEXy MaTEMaTHUYECKON MOJIENbI0 O0OBEKTa/SIBICHHS U CIOBECHBIM OITUCAHUEM.

Hcnosb30BaHKe NPOTPaMMHBIX CHCTEM U CEPBUCOB

Buvinyckuux nayuumes:

* iaccuuuupoBath (PaisIbl IO TUIY U MHBIM MapaMeTpaM;

* BBITIOJIHATH OCHOBHBIE OTlepanuy ¢ (paiiamu (co3/1aBaTh, COXpaHATh, PpEAAKTUPOBATh, YIASTh,
apXUBUPOBATh, «PACHAKOBBIBATHY apXUBHbIE (HaiiiIbl).

Buinycknux oenadeem (kax pezyiomam npumeHeHus NpOSPAMMHLIX CUCMEM U UHMepHem-
cepeucos 8 OGHHOM Kypce U 80 8CéM 00pa308ameibHOM npoyecce):

* HaBBIKaMH pabOTHl C KOMIIbIOTEPOM; 3HAHUSAMHU, YMEHUSIMHU U HAaBbIKaMU, JOCTATOYHBIMU IS
paboThI C pa3TUYHBIMHU BUAAMH MPOTPAMMHBIX CUCTEM U MHTEPHET-CEPBUCOB ((paiiyioBbie MEHEIKEPHI,
TEKCTOBBIE PENAKTOPBI, JJIEKTPOHHBbIE TaOIMIBI, Opay3epbl, IOHUCKOBbIE CHUCTEMBI, CIIOBapH,
AIIEKTPOHHBIE DJHIMKIONEANN); YMEHHEM ONHUCHIBaTh pabOTy ATHUX CHCTEM M CEPBHUCOB C
WCI0JIb30BAHUEM COOTBETCTBYIOIIEH TEPMUHOJIOTUH;

* pa3nUYHBIMU (OpMaMU MIPEACTABICHHS JaHHBIX (TaOIUIbI, TUArpaMMbl, TpadUKU U T. 11.);

* IO3HAKOMHUTCS C MPOTPAMMHBIMU CPEJICTBAMU Ui pabOThI C ayIMOBU3YaJIbHBIMU JAHHBIMU U
COOTBETCTBYIOIIUM MOHITHIHBIM alapaToM.

Buinycknux nonyuum 603mMoxicHocms (8 OaHHOM Kypce U UHOU Y4eOHOU 0esamenbHOCIU):

* TMPaKTUKOBAThCS B HCIOJb30BAHUU OCHOBHBIX BHJIOB MPHUKIATHOTO MPOTPaAaMMHOIO
oOecnieueHus (peIaKTOpPbl TEKCTOB, NIEKTPOHHbIE TabIHIIbI, Opay3epsl U ap.);

* TI03HAaKOMHUTbCA C TMpPUMEpPaMHU MCIOJb30BaHUS MAaTEMaTHUYeCKOro MOJEIUPOBAHUS B
COBPEMEHHOM MUDE;

* TI03HAaKOMHUTbCS C IIOCTAHOBKOM BOMpOCa O TOM, HACKOJIBKO JOCTOBEpPHA IOJIydeHHas
uHbopMalys, MOAKPEIUIeHa JIM OHA JI0Ka3aTeIbCTBAMHU MOUIMHHOCTH (IpUMeEp: HAJIMYKe HJIEKTPOHHOMN
MOJIMUCH); TO3HAKOMHUTBCA C BO3MOXHBIMH IOAXOJAMU K OIIEHKE JIOCTOBEPHOCTH HH(OpMAIUH
(mpumep: cpaBHEHHE JAHHBIX U3 Pa3HbIX HCTOYHUKOB);

* MO3HAKOMUTKCS ¢ MpuMepamu ncnoib3oBanus KT B coBpemeHHOM MUpeE;

* MOJYYUTh MPEJICTABICHUS O POOOTU3UPOBAHHBIX YCTPOMCTBAX M HMX HCHOJIb30BAHWU HAa
MIPOU3BOJICTBE U B HAYUHBIX HCCIIEIOBAHUSIX.

Texnonorus




dopMuUpOBaHUE TEXHOJOTHYECKONW KYIBTYPhl MU TMPOEKTHO-TEXHOJIOTHYECKOTO MBIILICHUS
oOyuaronuxcs

Buinycknux nayuumcs:

* CIIEZIOBAaTh TEXHOJIOTUM, B TOM YHCJIE B IPOLECCE H3TOTOBICHHUS CYOBEKTHBHO HOBOTO
MPOIYKTa;

* OIICHWBATh YCIOBHUS MPUMEHUMOCTH TEXHOJIOTHH, B TOM YHUCJIE C TMO3UIUN 3KOJOTHYCCKOM
3alUIIEHHOCTH,

* MPOTHO3UPOBATH [0 W3BECTHOH TEXHOJOTHHM BBIXOJBI (XapaKTEPUCTUKH MPOIYKTa) B
3aBUCHMOCTH OT WM3MCHCHHSI BXOJIOB/IIapPaMETPOB/PECYpPCOB, TMPOBEPSATH IMPOTHO3BI  OIBITHO-
IKCIEPUMEHTAIBHBIM ITyTEM, B TOM YHCIIE CAMOCTOSITEIILHO IIAHUPYS TAKOTO POJIa SKCIICPUMEHTHI;

* B 3aBUCHUMOCTH OT CHTYallUd OINTHMHU3HPOBATH 0a30BbIC TEXHOJIOTUU (3aTPaTHOCTh —
KaueCTBO), TMPOBOJUTH AHAIN3 ALTEPHATUBHBIX PECYpPCOB, COCIUHATH B CAWHBINA IUIAaH HECKOJBKO
TEXHOJIOTUH 0€3 WX BWIOW3MEHEHHUS JUIsl TIOJYYCHHUS CIO0KHOCOCTABHOTO MATEPHAILHOTO WU
MH(OPMALIMOHHOTO MPOYKTA;

* POBOJTUTH OIIEHKY U UCTIBITAHUE ITOTYICHHOTO TIPOIYKTA;

* MIPOBOJIMTH aHAIHM3 MOTPEOHOCTEH B TEX WJIM MHBIX MaTEPHAIBHBIX HIU HH()OPMAITMOHHBIX
MPOJTyKTaX;

* OIMCHIBATh TEXHOJOTMYECKOE PEHICHHE C TOMOIIBI0 TEKCTa, PHCYHKOB, TIpadUuecKoro
M300paxeHus;

* QHAJM3UPOBATh BO3MOJKHBIC TEXHOJIOTHYECKHE PEIICHUsS, ONPEACIATh WX JIOCTOMHCTBA H
HEJ0CTAaTKN B KOHTEKCTE 3aJaHHOHN CHTYAIINH;

* TPOBOJWTh W AHATU3UPOBATH Pa3pa0dOTKy W/WIW peaTu3aIfio TPUKIAJIHBIX TPOSKTOB,
MIPEIOIararomX:

* ONpeneNieHHe XapaKTePUCTHK W Pa3pabOTKy MaTepUaNbHOTO TPOIYKTa, BKJIIOYAs €ro
MOJIETUpOBaHUEe B  HMH(POpMAIMOHHOW  cpene  (KOHCTPYKTOPE), BCTPAaMBaHHWE  CO3JIaHHOTO
WH(POPMAITMOHHOTO TTPOIYKTA B 33JIAaHHYIO 000JIOUKY,

* U3roTOBJIEHHE HH(GOPMAIIMOHHOTO MPOIYKTa MO 3aJaHHOMY aITOPUTMY B 33/1aHHOM 000J10YKe;

* MIPOBOJUTHh M aHAJIM3UPOBATh Pa3pabOTKy W/WIM pealu3aluio TEXHOJOTUYECKUX MPOEKTOB,
MIpeIoararonmx:

* ONITUMU3AIMIO 33JaHHOTO CIoco0a (TEXHOJOTHH) MOTyYeHUs TPEOYIOMIETOCs MaTEPHAIBHOTO
MPOJIyKTa (IOCIe ero MpUMEHEHUs! B COOCTBEHHOMN MPAKTUKE),

* pa3paboTKy (KOMOMHHMpOBaHHWE, H3MCHECHHE I1apaMeTpOB U TpeOOBaHUH K pecypcam)
TEXHOJIOTUY MOTY4YEHHUsI MaTepUaIbHOro U HH(GOPMAITMOHHOTO MPOAYKTA C 3a/JaHHBIMHU CBONCTBaMU;

* IPOBOJUTH U aHATU3UPOBAThH Pa3pabOTKy U/UIU PeaTU3alUI0 IPOEKTOB, MPEANOIAraloInX:

* IulaHupoBaHue (pa3paboTKy) MaTepUaJbHOTO NPOIYKTa B COOTBETCTBUU C 3ajadei
cOOCTBEHHOM NI TEIbHOCTH (BKIIIOUAsi MOJICIUPOBaHUE U pa3paboTKy JOKYMEHTAIIHNH ),

* I[UIaHMpoBaHHE (pa3paboTKy) MaTepUANIbHOTO MPOAYKTAa HAa OCHOBE CaMOCTOSTENHBHO
MPOBEIEHHBIX HCCIEA0BAHNN OTPEOUTEIHCKUX HHTEPECOB.

Buinyckuux nonyuum 603mMoMCHOCHb HAYUUMBCAL:

* BBIABIIATH U JOPMYIIMPOBATH MPoOIEMY, TPEOYIOLIYIO TEXHOJIOTUYECKOTO PEIICHHUS,;

. MOAU(PHUIIUPOBATD UMEIOLTUECS MIPOYKTHI B COOTBETCTBUH C
CUTYyaIieil/3aka30M/IOTPeOHOCThIO/3a]auelt eI TENNbHOCTH U B COOTBETCTBUHU C UX XapaKTEPHUCTUKAMHU
pa3pabaTheiBaTh TEXHOJOTHIO HA OCHOBE 0a30BO TEXHOJIOTHU;

* TEXHOJIOTU3UPOBATH CBOM OMBIT, MPEACTABIATH HAa OCHOBE PETPOCHEKTHBHOTO aHajH3a |
yHU(DHUKAIIH IATEeIHbHOCTH ONMCAHUE B BUAE WHCTPYKIIUHU WIIA TEXHOJIOTHYECKOM KapThI.

Ilpeomemnmnuie pezynomamot

IIpoecpammmusie mpe6o6arus K 3HAHUAM (pe3y1bmamsl MeopemuyecKol N0020Mo6KU).

* mpaBuiia 6e30MmacHON pabOTHI C TEKTPOHHO-BHIYUCIUTEILHBIMHU MAIIMHAMU U CPEACTBAMH JJIsI
cbopa MpoCTPaHCTBEHHBIX TAHHBIX;

* OCHOBHBIE BUJIbI IPOCTPAHCTBEHHBIX TAHHBIX;

* COCTaBHBIC YaCTH COBPEMEHHBIX T€OMH(OPMAIIHOHHBIX CEPBUCOB;

* npodeccuoHANbHOE POoTrpaMMHOe o0ecrieueHre st 00pabOTKU MPOCTPAHCTBEHHBIX TAHHBIX;

* OCHOBBI M IPUHIIHIIBI A3POCHEMKH;

* OCHOBBI U PUHITUIIBI pa0OTHI TI00ABHBIX HABUTAIMOHHBIX cIyTHHKOBBIX cucteM (ITHCC);
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* TIPEJCTaBIICHUE U BU3YAJIM3alHs MPOCTPAHCTBEHHBIX JTAHHBIX I HEMIPO(eCcCHOHAIBHBIX
IM0JIb30BaTeIICH;

* npuHIUIBl 3D-MomeMpoBaHUS;

* YCTPOHCTBO COBPEMEHHBIX KapTOrpahuuecKux CepBUCOB;

* TIPEICTABIICHUE YW BU3yAIH3AIlMs IPOCTPAHCTBEHHBIX JAHHBIX TSI HEMPO(ECCHOHATBLHBIX
IM0JIb30BaTeIICH;

* e prupoBaHUe KOCMUYECKUX H300paKEHU;

* OCHOBBI KapTOrpaduu.

IIpozcpammmnsie mpebosanusi K yMEHUAM U HABLIKAM (Pe3YTbmambl NPAKMU4ecKol n0020Mmo6Ku).

* CaMOCTOSITENILHO PEeIaTh MOCTABICHHYIO 3a7a4y, aHAJIM3UPYs U ToAOHpasi MaTepuaibl U
CpeACTBa 1A €€ PELLICHHUS;

* CO3/1aBaTh U PACCUMTHIBATH MOJIETHBIN TUTAH JJIsl OECIIMIIOTHOTO JIETATEILHOTO anmapara;

* 00pabaThIBaTh a’pPOCHEMKY U TOJy4daTh TOYHBIE OPTO(OTOIUIAHBI U aBTOMATU3UPOBAHHBIC
TpEXMEPHBIE MOJEIIA MECTHOCTH;

* MoJiepoBaTh 3D-00BEKTHI;

* 3aMUIIaTh COOCTBEHHBIE TTPOCKTHI;

* BBITIOJTHATH OIIU(PPOBKY;

* BBITIOJTHATH TPOCTPAHCTBEHHBIN aHAJIN3;

* CO3/aBaTh KapThI;

* CO3/1aBaTh MPOCTEUIITHE TeoTparuecKie KapThl PA3IUIHOTO COICPIKAHMS;

* MOJICTTUPOBATh reorpaduueckre OOBEKTHI U SBICHUS;

* IPUBOJUTH TIPUMEPHI MPAKTHIECKOTO MCIIOIH30BAHUS T€OrparuecKiX 3HaHUN B Pa3TUIHBIX
o0JtacTax AeITeIbHOCTH.

CucreMa OLEeHKH JTOCTUKEHUSI IIJIAHUPYEMBIX Pe3yJbTATOB 0CBOEHHUS NMPOrPaMMBbl.

Buowvt konmpona:

- IPOMEKYTOYHBIA KOHTPOJIb, TPOBOJUMBIN BO BpEMSI 3aHITHU;

- ITOTOBBIM KOHTPOJIb, TPOBOIMMBIH TIOCIIC 3aBEPIICHUS BCEH YIeOHON MPOrpaMMBl.

@Dopmbl nposepKu pe3ynvomamos:

- HaOmro/IeHre 32 00yJaIOMMMHUCS B TIpoliecce paboThI;

- UTPBI;

- UHIUBUyaIbHbIE U KOJJIEKTUBHBIE TBOPUYECKUE PAOOTHI.

Dopmbl n00BEOCHUA UM O208:

- BBIMIOJIHEHUE MPAKTUYECKUX PaboT;

- TECTHI;

- aHKEThI;

- 3aIllUTa IPOEKTA.

Hrorosas aTTectanus oOydaromuxcs MPOBOIUTCS MO pe3yIbTaTaM MOATOTOBKUA M 3allUTHI
MIPOEKTA.

JlJis ouleHuBaHuUs IATEIbHOCTH 00YUYaIOIUXCs UCTIOIb3YIOTCS HHCTPYMEHTBI CaMO- U
B3aMMOOIIECHKH.

4. Copep:kanue Kypca

Ha NpOTAKECHUHU  KypCa HIpPOrpaMMbl 06yqafonmec;1 MO3HAKOMATCA C  pPa3JIMYHbIMU
l"eOI/IHCI)OpMaI_[I/IOHHBIMI/I CUCTCMaMH, Y3HAIOT, B KaKUX o0macTIx MMPUMCHSACTCA FeOI/IHq)OpMaTI/IKa, KaKHue
3alauu MOXKET pellaTb, a TAKKE CMOI'yr CaMH IPUMCHATH e€ B cBoel HOBCCI[HGBHOﬁ KH3HU.
OObyuaromuecs: 6a30BO YCBOSIT IPUHIHUIT TO3UIIMOHKpOoBaHus ¢ momotisio ['HCC. Y3HatoT, kak MOXHO
OpraHnu30BaThb C60p CIIYTHUKOBBIX HNAHHBIX, KaAK OHU NPCACTABIAIOTCA B TCKCTOBOM BHUJC W KaK HX
MOKHO BU3YyaJIU3UPOBATh. B paMKax MmporpaMMbl BBI6€I)YT IMPOCKTHOC HAIIPABJICHNUEC, HAYYATCA CTABUTH
3aJa4yu, UCCiICI0BaTh Hp06J'ICMaTI/IKy, IJIaHUPOBATL BCACHUC MMPOCKTA U I'PaMOTHO paClpCACIATh POJI
BHYTPU KOMAH/IbI.

O6y‘-IaIOH_[I/IeC$I CMOT'YT ITO3HAKOMHUTHCA C HCTOpHCfI NPUMCHCHUA OECIMIOTHBIX JIETaTEIbHBIX
arrapaTtosB. VY3HaoT o COBPCMCHHBIX 6CCHI/IHOTHI/IK3X, CMOT'YyT PpCHIUTH pPA3JIMYHBIC 3aJa4d C HUX
IIOMOIIBIO. V3naror Takke U 00 OCHOBHOM y'CTpOI\/'ICTBe COBPCMCHHBIX OECIMIIOTHBIX CHCTEM.
O6yanOHIHCCﬂ Y3HAKOT, KakK CO3,Z[aéTCH MOJIETHOE 3aJaHucC 1JId OecmnoTHHKOB. Kak MMPOU3BOAUTCH
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3alycK M AanpHeimasi cbéMka ¢ nomouipto BAC. A Takke mosydaTr Takue pe3yibTaTbhl ChEMKHU, KaK
opTooTOIUIaH U TPEXMEPHBIE MOJICIIH.

OOyuaromuecs: yriyOsTcsi B TEXHOJIOTHIO 00pabOTKM T'€0JaHHBIX MYTEM aBTOMATH3UPOBAHHOTO
MOJENUPOBaHUS 00BEKTOB MECTHOCTU. CaMOCTOSITEILHO CMOTYT BBIIOJHUTH ChEMKY MECTHOCTH IO
nonéraomMy 3aaanuto. Coznanyt 3D-monenu.

OOyuaromuecsi 03HAKOMSTCS C Pa3IMYHBIMU YCTPOWCTBAMHM TMPOTOTUIIUPOBAHMA. Y3HAIOT
oOmye MpUHIMITBI PAaOOTHl YCTPOMCTB, Cephl MX MPUMEHEHHUS W MPOIYKTHI JEATEILHOCTH JAaHHBIX
ycrpoiictB. OOyJaromyecst HayqaTcsi TOTOBUTH 3D-Mo e Jist eYaTv ¢ TOMOIIBIO 3KCIIOPTA JaHHBIX.
JIOTIONTHAT MOJENH MO JaHHBIM a3pO(POTOCHEMKHU C MOMOIIBIO Py4yHOTo MojenupoBaHus. [Ipumensr
yCTpoOiCTBa AJ1sl MPOTOTUIIMPOBAHUS JJIsl TIEUATH 3aJaHMsL.

OOyuaromuecss u3ydar OCHOBBbI B HoArotoBke mpeseHtauuu. Cosnanyr e€. Iloarorossitcs k
[IPEJICTaBICHUIO pealn30BaHHOro nmpororumna. IlpeacrassaT ero, 3amunias MpoeKT.

OcHoBHbIE pa3esbl IPOrpaMMbl Y4eOHOI0 Kypca

1) BBexeHue B 0CHOBbI reOHH(POPMAIMOHHBIX CHCTEM M MPOCTPAHCTBEHHBIX TAHHBIX.

OOyuvaromuecss TO3HAKOMSATCS C Pa3IMYHbBIMH COBPEMEHHBIMH T'€OMH(OPMAIMOHHBIMU
CHUCTEMaMHM. Y3HAIOT, B KaKuX 00JIacTsIX MPUMEHsIeTCA TeonH(OpMaTrKa, Kakue 3ajaui MOKET pelaTh,
a Tak)Ke Kak 00OyJaroIuecss MOTYT CaMH IIPUMEHSTH €€ B CBOEH MOBCEIHEBHOM XKU3HHU.

2) ¥Ypok padorsl ¢c TJIOHACC.

O6yuatomuecs 6a30B0 yCBOST MPUHITUT MTo3unioHupoBanus ¢ momotnisio 'HCC. Y3naror, kak
MO>KHO OpraHH30BaTh cOOp CIYTHUKOBBIX JIAHHBIX, KaK OHU MPE/ICTABISAIOTCS B TEKCTOBOM BHUJE U KaK
UX MOYKHO BU3YaJIU3UPOBATb.

3) BbIOOp NPOEKTHOr0 HANIPABJIEHHUS U pacnpeeieHne poJiei.

Boei6op mpoextHoro HampaBieHus. IlocranoBka 3amauu. lccnemoBanue mnpoOiIeMaTUKH.
[InanmpoBanue npoekra. Pacnipenenenue posei.

4) YcTpoiicTBO M NpUMeHeHHe 0eCMUJIOTHUKOB.

O6yuatomuecs nmo3HakoMarcsi ¢ ucropued npumeHeHus: bAC. Y3naoT o coBpeMenHbix BAC,
KaKHe 3aJaud MOXKHO peliaTh ¢ MX MOMOIIbIO. Y3HAIOT TaKK€ OCHOBHOE YCTPOMCTBO COBPEMEHHBIX
BAC.

5) OCHOBBI CHEMKH ¢ 0€CITHIOTHHKOB.

OO6yuaromuecs y3HaroT, Kak co3gaércs noyuérHoe 3aaanue a1 BAC. Kak nmpousBoauTes 3amyck
n nanpHenmas cbéMka ¢ nomompio BAC. A Takke Kakue pe3ysbTaTbl MOKHO MOJYYUTh U KakK 3TO
caenarth (moyydyeHue oprodoToIuiaHa u TPEXMEPHOU MOJIEIH).

6) VYruay6aénHoe u3yuyeHHe TEXHOJIOTHi 00pa0OTKH reoJaHHbIX.

ABTOMaTH3MPOBAHHOE MOJICIMPOBaHUE 0OBEKTOB MECTHOCTH ¢ momotsio Agisoft PhotoScan.

7) Co0op reogaHHbIX.

AspodoTochEMKA, BHINOIHEHUE ChEMKU MECTHOCTH 10 MOJIETHOMY 3aJIaHUIO.

8) OO0pa6oTKa U AaHAJIU3 Fe0IAHHbIX.

Cosnmanue 3D-moneneii.

9) M3yueHue ycTpoiicTBa UIsi IPOTOTUNHPOBAHUSI.

O3HakOMJIEHHE C YCTPOWCTBAMM MPOTOTUIUPOBAHUS, MPEIOCTABICHHBIMH OOYYaIOIIMMCS.
OOyuaromuecs: y3HalOT 00II1e MPUHIUIBI padOThI YCTPOICTB, a TAKKE KOTJa OHU MPUMEHSIIOTCS U UTO
C X OMOIIBIO MOYKHO TMOJIYYUTh.

10) TToAroToBKa JaHHBIX JJIsl YCTPOHCTBA MPOTOTUNMHPOBAHMSI.

[ToarotoBka 3D-moaenel, SKCOPT JaHHBIX, IOJTOTOBKA 3aJaHUI TIO MEYaTH.

11) TIIporoTHnNUpoOBaHHe.

[Mpumenenue ycTpoiicTB mpototunupoBanus (3D-npunTep).

12) IlocTpoeHne MPOCTPAHCTBEHHBIX CIEH.

JlonoiHeHHe MOJieNiel 1Mo TaHHBIM a3pO(OTOCHEMKHI C MOMOILBIO PYYHOTO MOJAEIMPOBAHUS U
MOJrOTOBKA K MEYaTH HAa YCTPOMUCTBAX MPOTOTUIIMPOBAHUSI.

13) MMoaroroBka npe3eHTAIUI.

N3ydyenne ocHOB B mnoAaroroBke mnpeszeHTauuu. Cozmanue mnpeseHtauuu. [loaroroBka
IIPE/ICTABICHHUIO PEATM30BAaHHOIO ITPOTOTHIIA.

14) 3ammTa NMPOEKTOB.

IIpencraBieHne pean30BaHHOTO MPOTOTHUIIA.
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ConepxaHue KeiicoB

Keiicsol, Bxoasiiue B Kparkoe conepxanue
nporpamMmy
Keiic 1. CoBpemeHHbIE Ketfic 3HakoMuT 00y4aroInXcs ¢ pa3HOBUIHOCTSIMU JaHHBIX. Pernas
kapThl, un Kak onmcars | 3amady Keiica, oOydaroniuecs MpoxoIsT CIeayIONINe TEMAaTUKU: KapThl U
3emitto? OCHOBBI X (POPMHUPOBAHUS; N3yUCHNE YCIOBHBIX 3HAKOB U MPUHIIUIIOB

UX 0TOOpa)KeHUs Ha KapTe; CUCTEMbl KOOPIUHAT U MPOSKIUH KapT, UX
OCHOBHBIE XapaKTEPUCTUKU 1 BO3MOXXHOCTU IIPUMEHEHUS; MacIliTad u
Jp. BCIIOMOT'aTeJIbHbIE€ HHCTPYMEHTHI (JOPMUPOBAHUS KAPTHI.

Keiic 2. I'nobansHOE HecmoTpst Ha TO, YTO HABUTaTOPBI U CIOPTUBHBIE TPEKEPHI CTAIIN
MO3ULIMOHUPOBAHUE HEOTHEMJIEMOH YacThIO HAIIEH )KM3HM, MaJIO KTO 3HAET MPUHIIUIT KX
«Haiinu ce6st Ha 3eMHOM | paboThl. [Ipoiias ketic, oOyuarommuecs y3Hatot ripo [ JIOHACC/GPS —
ape». MPUHIUTIB paOOTHI, HCTOPHIO, COBPEMEHHBIE CHCTEMBI, IPUMEHEHUE.

[Ipumenenue morrepoB. Buszyannsanust TEKCTOBBIX JAHHBIX Ha KapTe.
Coznianue KapThl MHTEHCUBHOCTH.

Ketic 3.1. OOBEMHBII Kelic, KOTOPBIH MO3BOIUT 00YYaIOUIUMCS] OCBOUTH MOJIHYIO
AspodoTocréMmKa. «JlJig | TEXHOJIOTUYECKYIO LIETIOYKY, UCIIOIb3YEMYI0 KOMMEPUYECKUMHU

Yero Ha caMoM Jiene KOMITaHUSIMU. Y CTPOMCTBO M NpUHIUIBI pyHKIIMOHUpoBaHUs BITJIA,
HY>K€H OeCTIUIIOTHBIN OcHoBBI (hOTO- ¥ BUICOCHEMKH U MPUHIIMIIOB NIepeadyr nHGOpMaLuu ¢
netarenbHbli anmapat?». | BIIJIA, o6pabotka nanusix ¢ BITIA.

Keiic 3.2. I3mMeHeHue [Iponomxenue keiica 3.1. OOyuaromiuecs, UMest B CBOEM paCIOPsSKEHUN
Cpezbl BOKPYT ILKOJIBI. ANEKTPOHHYI0 3D-MO/IeI1b HIKOJIBI, TPO0JIKAIOT BHOCUTh U3MEHEHUS B

MPOAYKT C 1eJIbI0 OaroyctpoiicTBa paiiona. OOydaromniuecs
MPOJI0JKAIOT COBEPLICHCTBOBATH CBOM HaBBIK 3D-MoaenupoBanus,
3aBepiiasi IPOEeKT.

5. YueOHO-TeMaTH4YecKoe IJIAHUPOBAHUE

Ne Pa3znes nporpaMmbl y4eOHOT0 Kypca Kosn4yecTBo
n/n 4acoB

1 3nakoMcTBO. Texnuka 6e3omacHocTu. BBoHoe 3ansaTHE («MEHSST MUDPY). 1

2 Beenenue B reoundopmanmonnbsie TexHonoruu. Keiic 1: «CoBpemeHHBIC 4

kapThl, niu Kak onucate 3eMiito?».

Keiic 3HakoMuUT 00yJaromuxcs ¢ pa3HOBUAHOCTAMHU JTaHHBIX. Pemas 3agauy
Keiica, 00ydaroluecs MpoXoAsT CIEAYIONINEe TEMATHKHU: KapThl U OCHOBBI X
dbopMHUpOBaHMS; HW3YYEHHE YCIOBHBIX 3HAKOB U MPUHIMIOB HX
OTOOpaXeHUSI Ha KapTe; CHCTEMbl KOOPAMHAT M MPOEKUUN KapT, HX
OCHOBHBIE XapaKTEPUCTHKU U BO3MOKHOCTH NMPUMEHEHHMsI; MacIuTad u Aap.
BCIIOMOTATENbHbIE HHCTPYMEHTHI (DOPMHUPOBAHUSI KAPTHI.

3 Keiic 2: «'nmoGanbHoe no3unnonnpoBanue «Haiau cebst Ha 3eMHOM I1ape». 2
HecmoTpst Ha TO, 4YTO HaBUraTOpbl U CIIOPTUBHBIE TPEKEPhl CTalU
HEOTHEMJIEMOM YacCThIO HallleH )KU3HU, MaJI0 KTO 3HAeT MPUHLIUI UX PaOOTHI.
[poiins keiic, ooydaromuecs: y3uawt npo ['JIOHACC/GPS — npuHIUIMbI
paboTbI, UCTOPUIO, COBPEMEHHBIE CHUCTEMBI, NMpHUMeHeHue. llpumeHeHue
jorrepoB. Busyanuzanusi TEKCTOBBIX JaHHBIX Ha kapTe. Co3laHue KapThl
MHTEHCUBHOCTH.
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doTtorpaduu ¥ TAaHOPAMBIL.

Paznen, mOCBAIIEHHBI HMCTOPUM M MPHHLIMNAM co3IaHus (oTtorpadumu.
OOyuaromuecs TO3HAKOMSTCS C TEXHUKOM co3manus (QoTorpadum,
MO3HAKOMSTCS] ¢ BO3MOXKHOCTSMHU NMPUMEHEHUs (oTorpaduu Kak cpeacTBa
CO3JJaHUs Yero-11oo0.

OcHoBbl a3podorochéMku. [IpuMeHeHHE OCCIMIOTHBIX aBUAITMOHHBIX
cuctem B aspodorocwémke. Keiic 3.1: «Jlims gero Ha camoM Jiene HYKCH
OeCIUIIOTHBIH JIeTaTeNbHBIN anmapar?y.

OOBbEMHBIN KEHC, KOTOPBIA TO3BOJHUT OOYYAIOIIUMCS OCBOHTH IOJIHYIO
TEXHOJIOTMYECKYIO LETOUKY, UCIIOJIb3YEMYIO KOMMEPUYECKUMHU
KOMITaHUSIMU. YCTpONCTBO M HpuHLHUIBI (yHKIHMOHKUpoBaHus BIUJIA,
OCHOBBI ()OTO- W BHJIEOCHEMKHM M NPHUHILMIIOB Iepesayd HHPopManuu ¢
BIIJIA, o6paboTtka nanueix ¢ BITJIA.

14

Ketic 3.2: «M3MeHeHmne cpebl BOKPYT IIKOJIBD».

[Iponomxenue keiica 3.1. OOyuaromuecs, UMes B CBOEM pacloOpsLKEHUU
anekTpoHHyl0 3D-Mozenp MIKOJBI, MPOJOIDKAIOT BHOCHTH W3MEHEHHS B
MPOAYKT C IeNbI0 OaroyctpoiicTBa paiioHa. OOydJaronifecs: mpoa0KarT
COBEPILEHCTBOBATh CBOM HaBbIK 3D-MoaenMpoBaHus, 3aBepiias MpoeKT.

HO)II‘OTOBKa 3aIIUTHI ITPOCKTA.

3ammTa nNpoeKTOoB.

HUtoro

34
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6. KanengapHo-teMaTu4ecKoe NJIAHNPOBaHHE

Ne Hara Pa3nesibl nporpamMMsl y4eOHOT0 Bcero | ®opma ®opma
n/n Kypca YacoB | 3aHATHSA KOHTPOJIs
1 1 nenens 3nakomcTBO. TexHnka 0e30MacHOCTH. 1 JUTIP becena
BBoanoe 3ausitue («MeHsIs MUP»).
2 | BBenenue B reouH()opMaliOHHbIE TEXHOJIOTHH. 4 yaca
Keiic 1: «CoBpemeHnHble kapThl, niu Kak onucarb
3emuro 2».
2.1 2 Henens Heob6xo1uMoCTh KapThl B COBPEMEHHOM 1 JUTIP becena
mupe. Cdepsl mpuMeHeHHS,
HEPCIEKTHBBI UCTIOJIL30BAHUS KapT.
Cger u 1BeT Kak atpuOyT KapThl. Posb
1BeTa Ha kapre. Kak 3actaBuTh nBeT
pabortath Ha ce0s?
2.2 3 Henens BexTopHble 1aHHBIE HAa KapTax. 1 JI/TTP becena
3nakomcTBO ¢ Be0-I'MC. 3nakomcTBO €
KapTorpapu4ecKuMu OHJIaH-
CEpBHCAMH.
2.3 4-5nenens | Co3manue v MyOIHKAIUs COOCTBEHHON 2 JUTIP JleMoHCTparms
KapThl. penieHus keica
3 Keiic 2: «I's106a7pH0e mo3unuoHupoBanue «Haiian 2 4yaca
ce0si HA 3eMHOM LIape».
3.1. 6 "Henens CucreMsl ri100aI6HOTO 1 JUTIP Becena
MO3UILIMOHUPOBAHHUSL.
3.2. 7 "Henens [IpuMeHeHne CITyTHUKOB IS 1 JUTIP JlemoHcTparms
MO3ULIMOHUPOBAHHUSL. pelieHus Keiica
4 | dororpaduu U NAaHOPAMBI. 5 yacoB
8 Henens Hcropus dhotorpaduu. dotorpadus 1 J/ITP becena
KaK Crioco0 U3y4eHHsI OKPYKAIOIIETro
Mupa. XapaKTepUCTUKH
¢doToamnmaparos. [Tonyyenue
4.1. KauyeCTBEHHOTO ()OTOCHUMKA.
4.2. | 9-10 menensa | Co3manue cheprUvECKUX MAHOPAM. 2 JU/TIP Becena
OcHoBnble noHaTus. Heo0xoaumoe
obopynoBanue. TexHuka cbEMKU
chepuyecKux maHopam pazIuaHON
armnaparypomu.
4.3. | 11-12 nenens | Co3nanue cepudyecknux maHopam. 2 J/ITP TectupoBaHue
CuiuBka nostydeHHbIX GoTorpaduil.
5 | OcHoBsl a3podorocbémku. [Ipumenenne BAC 14 yacoB
(0ecnUIOTHBIX ABUALMOHHBIX CHCTEM) B
aspodorocbémie (Keiic 3.1: «/lsa yero Ha camom
AeJie Hy’KeH 0eCIIUJIOTHBIN JieTaTeJIbHbI|
anmapar?»).
13 nenenst | PororpammeTpus U €€ BIHUSIHUE HA 1 JU/TIP becena
coBpeMeHHbI Mup. CrieHapuu CbEMKHU
00BEKTOB 15 TOCIIEAYIOIIEr O
5.1 IIOCTPOEHHMSI UX B TPEXMEPHOM BHJIE.
14-16 nenens | IlpuHun noctpoeHust TPEXMEPHOTO 3 JU/TIP becena
n300pakeHus Ha KoMIiiblotepe. Pabora
5.2. B (ororpammerpuueckom [10 - Agisoft
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PhotoScan winu aHamoruaHoM.
O0paboTka OTCHATOrO MaTepuaa.
17 nepenst | becnunoTHUK B TeonH(pOpMaTHKE. JUTIP becena
YCTpoiCTBO ¥ IPUMEHEHHE IPOHA.
5.3. Texunueckue ocodennoctu BITIA.
5.4. | 18-19 wenens | [Tunotuposanue BITJIA. JUTIP TectupoBanue
20-22 nenens | Vcnonp3oBanue OECIIMIOTHUKA JUIS JUTIP JlemoHCTparmst
5.5. CBEMKHU MECTHOCTH. pelIeHus Keiica
23-24 nenens | Bo3Hukaromue npooaeMbl Ipu JUTIP becena
coznanuu 3D-monenelt. CriocoOsl
penaKTUPOBAHUS TPEXMEPHBIX
5.6. MoOJIeTIeH.
25-26 "enenst | TexHOJIOTUM TPOTOTUITPOBAHHMSI. JI/TTP becena
VYcerpolicTBa st BOCCO3/IaHUS
TpEéxMepHbIX Moeneii. Pabora ¢ 3D-
npuHTEpOoM. PU3NUECKUE U
XHUMUYECKHE CBOWCTBA IJIACTUKA JIISI
3D-npunTepa. [lewats TpéxmepHOit
5.7. MOJIETH IITKOJIBL.
6 | Keiic 3.2: «Mi3MeHeHHe cpeibl BOKPYT HIKOJIbD). 5 yacoB
6.1. 27 wenenst | Pabota B I10 ms pyanoro JI/TTP becena
TPEXMEPHOTO MOJICTUPOBAHHS —
SketchUp wnu aHanoruaHoM.
6.2. | 28-30 Henmens | DKcOpTUPOBAHHE TPEXMEPHBIX JI/ITP becena
(aiinos. [IpoekTupoBanue
COOCTBEHHOM! CIIEHBI.
6.3. 31 nenens | [lewars Moaenu Ha 3D-nipuHTEpE. J/ITP becena
Odopmnenue TpéxmepHo
BEILIECTBEHHOU MOJIENH.
7 32-33 nenens | [loaroToBka 3amuThl MPOEKTA. [1P
8 34 wenens 3ammuTa MpoeKToB. [1P JemoHcTparms
pelieHus keiica
7. MaTepHaJbHO-TEXHUYECKHUE YCJTOBHS Peau3aluu MporpaMmmbl
Ne i/t HaumenoBanue Ea. uzm. | Koa-Bo
1. MO®YV (npuHTEp, CKaHEp, KOTUP) IIT. 1
2. HoytOyk menarora ¢ npeaycTaHOBJICHHOW ONEpaliOHHON IIT.
CUCTEMOM, O(PUCHBIM ITPOTrPaMMHBIM OOeCIIeYCHUEM 1
3. HoytOyk [uist 00y4arommxcs ¢ mperycTaHOBICHHON ONepaluOHHON IIT.
CUCTEMOM, O(PUCHBIM MMPOTrpaMMHBIM OOeCIIeYCHUEM 10
4, HMHTEepaKTUBHBIN KOMILIEKC IIT. 1
5. AnuTuBHOE 000pYyIOBaHHE
6. 3D-o060pynoBanue (3D-npuHTep) IIT. 1
7. ITnactuk st 3D-npunTepa IIT. 15
8. 1O ansa 3D-moaenupoBaHus
9. dororpammerpuyeckoe [10 IIT. 1
10. Ksanpoxonrep [Trnonep maxi IIT. 1
11. KBanpoxkonrep [Tuonep mini IIT. 3
12. doToanmnapaT ¢ 00bEKTHBOM IIT. 1
13. Kapra namsaru s gotoannapaTa/Buie0KaMephbl IIT. 2
14. [lratus IT. 1
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8. JIuteparypa u nudgposbie pecypchl

1. baeBa, E.IO. OOmme BOIpOCH HPOEKTHPOBAHUS M COCTABJICHUS KapT JUIA CTY/ACHTOB
cneuuanbHocTu «Kaprorpadus u reoundopmatuka» / E.JO. baesa — M.: uzng. MUUT'AuK, 2014. —
48 c.

2. beictpoB, A.}O. Ilpumenenuwe reonH()OPMAIMOHHBIX TEXHOJOTHH B JIOTOJIHUTEIEHOM
IIKOJIBHOM 00pa3oBanuu. B cObopruke: Dxosorus. JkoHomuka. Muapopmaruka / A.FO. Beictpos, J1.C.
JIyonun, C.C. I'pyzneB, M.B. Anapees, /1.0. peira, ®@.B. Ilkypos, }0.B. KonocoB — Poctos-na-
Homny, 2016. — C. 42-47.

3. HmanoB, A.I'." Meromuveckne yKa3aHHS 110 BBITIOJHEHHUIO JaOOPAaTOPHBIX paboOT Mo
macuutuinae «{udpoas kaprorpadus». g ctyneHToB 3 Kypca 10 HalpaBJICHUIO MOATOTOBKH
«Kaprorpapus u reoumndopmaruka» / A.I'. Usanos, C.A. KpsuioB, I''W. 3arpebun — M.: u3n.
MUUNT AuK, 2012. — 40 c.

4. Kocunos, A.I'. Teopust u npaktuka nuudpoBoir 00paboTKu n300pakeHuil. JucTaHIIMOHHOE
30HJMpOBaHUE U reorpadpuyeckre MHGOPMALMOHHBIE cucTeMbl. YueOHoe nocodue / A.I'. KocuHos,
N.K. Jlypse non pen. A.M.bepnsinta — M.: uzn. Hayunsriit mup, 2003. — 168 c.

5. Makapenko, A.A. VYdeOHOe mOCOOME TIO KypCOBOMY TMPOCKTHPOBAHHUIO TO KYypCy
«Oobmereorpaduueckue kapTel» / A.A. Makapenko, B.C. MouceeBa, A.JI. CrenanueHko moj oO1ei
penakuueit Makapenko A.A. — M.: u3n. MUUT'AuK, 2014. — 55 c.

6. Ilerenmun, A. 3D-momenupoBanme B SketchUp 2015 — oT mpocTtoro K CIOXKHOMY.
Camoyuutens / A. Ilerenun — u3a. JIMK Ilpecc, 2015. — 370 c., ISBN: 978-5-97060-290-4.

7. Pempko, A.B. ®otorpaduueckue mporecchl peructpanuu uHpopmaimu /| A.B. Penbko,
Koncranrunosa E.B. — CI16.: uzn. [IOJIMTEXHUKA, 2005. — 570 c.

8. GISGeo — http://gisgeo.org/.

9. TUC-Accoumaru — http://gisa.ru/.

10. GIS-Lab — http://gis-lab.info/.

11. [TopTan BHE3EMHBIX TAHHBIX —
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 padoyeil NporpaMmbl

Tema ypoka

Hara o
IVIAHY

[ara nmo
dakry

puuuna
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