


IMosscHuTeIbHAA 3aANUCKA

OCHOBHBIE TOKYMEHTBI, UCIIOJIb3YEMbIE ITPH COCTABICHUU pabodel IpOrpaMMbl:
— Koncturtynusa Poccniickont denepanny;

— I'paxxnanckuit kogekc Poccuiickont @enepanuu;

— Tpynosoit konekc Poccuiickoit @enepaiuu;

— denepanbHbiii 3ak0H 0T 29.12.2012 1. Ne 273 - @3 «O06 obpazoBanuu BPoccuiickoit denepanumy;

— Vka3 Ilpesunenta Poccuiickoit @enepamuu ot 07.05.2018 r. N 204 «O HanmOHANBHBIX HEIAX U
CTpaTeruueckux 3agadax pazsurus Poccuiickoii @enepanuu Ha nepuon 10 2024 rogay;

— Va3 [Ipesuaenta Ne 474 ot 21.07.2020 r. «O HauroHaIbHBIX LeNsIX pa3Butus Poccuun 10 2030 roga»

— Pacnopstxenue IIpaBurenbctBa Poccuiickoit denepanuu ot 29.05.2015 r. N 996- p «Ctparterust pa3BuTus
BocniuTanus B Poccuiickoit @eneparmu Ha iepuo 1o 2025 romay;

— Ilpuka3 MunucrepctBa oopazoBanust u Hayku P® ot 09.11.2018 r. Ne 196 «O06 yTBep>KACHUU MOPSIKA
OpTraHM3aIui U OCYIIECTBICHUS 00Pa30BaTENbHOM JEATEIBHOCTH 10 JOMOIHUTEIBHBIM
o011eo0pa3oBaTeIbHBIM IPOrpPaMMamyy;

— [Ipuka3z MunuctepcTBa oOpa3zoBanus U Hayku Poccuiickoit @enepanuu ot 23.08.2017 r. Ne 816 «O6
YTBEPKJACHHUH MTOPSIKA MPUMEHEHHSI OPTaHU3aIUSIMH, OCYIICCTBISIONUMHI 00pa30BaTEeIILHYIO
JESITEIIBHOCTB, SJICKTPOHHOTO O0YYCHHUS, TUCTAHIIHOHHBIX 00Pa30BATEILHBIX TEXHOJIOTHI TTPH PeaTH3aIH
00pa30BaTENbHBIXITPOTPAMM);

— IIpuka3z MunucTepcTBa HAyKH U BBICIIETO 00pazoBanus PO u MunuctepcTBa npocsetieaust PO ot
05.08.2020 r. Ne 882/391 «O06 opraHu3aluy U OCYIIECTBICHUHOOPA30BaTEIbLHON AEATCIEHOCTH TIPH
ceTeBoil popme peanu3ay 00pa30BaTENBHBIX TPOrPaAMM;

— IlocTanoBienue ['maBHOrO rocy1apcTBEHHOTO CaHUTapHOTO Bpaya Poccuiickoit @exnepanuu ot 28.09.2020
r. Ne 28 «O6 yrBepxxnennu CanlluH 2.4.3648-20

«CaHUTapHO-3UIEMHOJIOTHUYECKHe TPEOOBAaHUS K OpraHU3alUsIM BOCIIUTAHUS U O0yUYEHUS, OTAbIXA U
037I0POBJICHUS IETEN U MOJIOJIEKIY;

- Meroanueckne peKOMEHIAIUHU TI0 TPOSKTUPOBAHUIO JTOTIOTHUTEIHHBIX 00IIePa3BUBAIOIINX IIPOTPaAMM,
HanpasJieHHBIX MUcbMoM MuHoOpHayku Poccuiickoit @enepannu ot 18.11.2015 r. Ne 09-3242

AKTYaJlbHOCTB: CETOJIHS T€OMH()OPMAIIMOHHBIE TEXHOJIOIMH CTaJId HEOTHEMJIEMOM YacThiO HAIEH >KU3HW,
000 COBpEMEHHBIN YENIOBEK MOJIb3YETCSl HAaBUTALIMOHHBIMU CEPBUCAMH, MPHJIOKEHUSMHU JUIsi MOHUTOPHHTA
OOILIIECTBEHHOTO0 TPAHCIIOPTAa M MHOTHMH JPYIHMH CEpPBHCAMH, CBSI3aHHBIMH C KapTaMH. OTH TEXHOJIOTUH
HCIIONB3YIOTCS B COBEPLICHHO pa3iMyHbIX cpepax, HAuMHAs OT pearupoBaHUs MPHU YPE3BBIYAMHBIX CUTyalUIX U
3aKkaHunBas MapkeTHHroM. Kypc «I'eonHpopmManoHHble TEXHOJIOTUI NT03BOJISET C(POPMUPOBATH Y 00YUAIOLIUXCS
YCTOWYHMBYIO CBS3b MeEXAYy HH(GOPMALMOHHBIM W TEXHOJOTWYECKUM HAIPAaBJICHUSIMHU HAa OCHOBE pPeasIbHBIX
IPOCTPAHCTBEHHBIX JIaHHBIX, TAKUX KakK a’poOTOCHEMKA, KOCMHUYECKas ChEMKA, BEKTOPHbIE KapThl U Jp. ITO
MO3BOJIUT OOYYAIOUIMMCS TOJYYUTh 3HAHHUS 110 HCIOJIB30BAHUIO TE€OMH()OPMAIIMOHHBIX WHCTPYMEHTOB U
MPOCTPAHCTBEHHBIX JAHHBIX JJI MOHMMAHMUSA U U3YYEHMS] OCHOB YCTPOMCTBA OKPYXKAIOLIETO MUPA U IPUPOIHBIX
sBieHN. OO0ydJarolecss CMOTyT pealu30BbIBaTh KOMAaHAHbBIE MPOEKTHI B CEepe MCCIEAOBAHUS OKPYXKAIOILEro
MHpa, HauyaThb HCIOJb30BaTh B IIOBCEJHEBHOW JKU3HUM HABUTALMOHHBIE CEPBUCHI, KOCMUYECKHE CHHUMKH,
3JIEKTPOHHBIE KapThl, COOMpaTh JaHHBIE 00 OOBEKTaX HAa MECTHOCTH, co3/1aBaTh 3D-00BEKTHI MECTHOCTH (Kak
OT/IEJIbHBIE 3/1aHNUS, TAK U LIE€JIbIe TOPOJAa) U MHOTOE IPYTO€.

HoBu3Ha nporpaMmsbl 3akitoyaeTcss B CO3JAaHUM YHUKAIbHOM 00pazoBaTenbHON cpefbl, (opMHUpYOLIEH
[IPOEKTHOE MBILIICHHE 00yUYarOIIKXCs 32 CYET TPAHCIALUH TPOEKTHOI'O CII0c00a AesTEIbHOCTH B PAMKAX PEIIECHUS
KOHKPETHBIX MPOOJIEMHBIX CUTYaI[H.

AKXTyaJIbHOCTH TPOrpaMMBbl 00YCIIOBJIEHA TEM, 4TO paboTa HaJl 331a4aMH B paMKax MPOEKTHOU JIeATEIbHOCTH
(opMupyeT HOBBII THUI OTHOIIEHHS B PAMKaX CHUCTEMBI «IIPHPOJIa — OOIIECTBO — YEJIOBEK — TEXHOJIOTUNY,
ONpeAeNAIONMNA 0053aTeIbHOCTh 3KOJOIMYECKOW HOPMHUPOBKU IPH OpPraHU3alUM JII00OH JesTeIbHOCTH, YTO



SBJIICTCSI TNEPBBIM IIaroM K (OPMHPOBAHUIO «IIOKOJIEHUS Ppa3BUTHS», SBISIOLIETOCS TPEHIAOM pPa3BUTHUSA
COBPEMEHHOI'0 0OIIECTBA.

[Iporpamma mpezanonaraer (GOpMHUPOBAHUE Yy OOYYAIOUIMXCS TPEACTABICHUN O TEHACHUUSX B Pa3BUTUHU
TexHH4eckoi cdepbl. HOBBIM TEeXHO-MPOMBIIUIEHHBIH YKIaJ HE MOXET ObITh MOJOXKEH B ¢opmar oOriecTsa
pa3BUTHsI TOJIBKO Ha OCHOBAaHUM HOBU3HBI (PU3MUECKUX MPUHIIMIIOB, HOBBIX TEXHUUECKUX PEIICHUH U KIaCTEPHbIX
CXEM B3aUMOJICHCTBUS HA IOCTUHAYCTPUAIBHOM ATaIle Pa3BUTHS COLMYMa, a UJIesl Pa3BUTHS OOLECTBA HEITPETIOKHO
BKJIIOYACT B CeOS TEHIEHIMIO K OOPETEHUIO COHANPABICHHOCTH AHTPOIMOTEHHBIX (PaKTOPOB, 3aKOHOB Pa3BHUTHS
Ouocdepsl u KYIbTYPHOTO Pa3BUTHSL.

Ilenaroruueckas 1eaecoo0pa3HOCTh 3TOM MPOrpaMMbl 3aKJIIOYAETCS B TOM, YTO OHA SIBJISICTCS LEIIOCTHOW U
HEIIPEPBIBHOW B TEUEHHUE BCETO IIpoliecca 00yUeHUs U MO3BOJIAET 00ydaroLieMycsl I1ar 3a I1aroM packpbIBaTh B cede
TBOPYECKHE BO3MOXXHOCTH M CaMOPEaM30BBIBAThCS B COBPEMEHHOM MHpeE. B mporecce n3ydeHus: OKpyKaromero
MHpa 00ydaronmecs MoayJaT JOTOIHATENbHOE 00pa3oBaHue B 00J1acTH HHPOPMATUKH, Teorpaduu, MaTeMaTHKU |
puznkn.

OTnuunTeNbHOH 0COOEHHOCTBIO JIAaHHOW MPOrPaMMBbl OT yXKe CYIIECTBYIOLIMX 00pa3oBaTeNbHBIX MPOrpamMm
SIBJIIETCSI €€ HAIPaBJIEHHOCTh HA Pa3BUTHE 00YUYAIOIIUXCS B IPOEKTHOM 1€ATEIbHOCTH COBPEMEHHBIMH METOAUKAMHU
TPU3 u SCRUM ¢ moMo1ip10 COBpEMEHHBIX TEXHOJIIOTHI B 000pyI0BaHUS.

Kaaccupukanus nporpaMMbl: TEXHAYECKAsL.

HanpagsiieHHOCTH 00pa3oBaTe/ibHON NMporpaMmbl: oOpa3zoBaTenbHas nporpamma «I'eonHpopMaloHHbIE
TEXHOJIOTUN SBJISIETCS 00111€00pa30BaTeIbHON MPOrpaMMoOii 1o peaMeTHOH 00macTi «TexHomorus.

DOyHKINOHAIBHOE NPeAHA3HAYEHUE MPOrPaAMMBbI. IPOSKTHAs.

®opma opraHM3aluM; rPyNIoBas.

Bospact o0yuyarommuxcs: odyqaromuecs: 8-10 kimaccos.

Cpoku peanuszanuu nporpammsl: 102 gaca.

DopMbI 3aHATHI:

- pa0oTa HaJl peLIeHneM KeicoB;

- 71a00paTOPHO-TIPAKTUYECKHIE PAOOTHI;

- JCKIHH;

- MacTep-KJIaccChl;

- 3aHATUSA-COPEBHOBAHUS;

- IKCKYpCHH;

- MIPOCKTHBIE CECCHUM.

MeToabl, HCTIOJIb3yeMble HA 3aHATHAX:

- npakTuiyeckue (ynpaxHeHus, 3a/1a4un);

- CJIOBECHBIE (pacckas, 0ecesia, MHCTPYKTaX, YTCHUE CIIPABOYHOM JINTEPATYypPHI);

- HarJsIHbIe (IEMOHCTpAIUs MyJbTUMEIUIHBIX pe3eHTalMii, poTorpadun);

- npoOjaeMHble (METOJbl MPOOJEMHOTO H3JIO0XKEHHs) — OOYy4arolMMCs IAaceTCsi 4acTb T'OTOBOTO
3HAHHUS;

- IBPUCTHUYECKUE  (YACTUYHO-TIOMCKOBBIE) —  OOydarommMmcs IpeaocTaBisercss — Oosblias
BO3MOKHOCTB BBIOOpa BapHAHTOB;

- HCCIIEIOBATENLCKUE — OOYUArOIINEecs: CAaMU OTKPBIBAIOT M UCCIICAYIOT 3HAHUS;

- WITIOCTPATUBHO-00BSICHUTEIIHHBIC,

- PENpOIyKTUBHBIE;



- KOHKPETHbIE M aOCTpaKTHBbIC, CHHTE3 M aHaju3, CpaBHEHHE, 0000IIeHHe, abcTparupoBaHHE,
KHaCCI/I(i)I/IKaI_[I/ISI, cucreéMaTtulanusd, T. €. MCTOAbI KaK MBICJIUTCIIBHBIC OIICpAallnu;

- WHAYKTUBHBIC, IEYKTUBHBIE.

1.1. Hean u 3aga4yu peaju3anuv OCHOBHOI 00pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOIO 0011Ier0

o0pa3zoBaHus

Lenan: BoBeYeHNE 00YJAIOMIUXCS B IPOCKTHYIO €S TENFHOCTD, pa3paboTKa HayYHO-HCCIIEI0BATEIbCKUX
MH)XEHEPHBIX TPOEKTOB.

3agauu.

ooyuarowue:

. pHOOpeTEeHUE U YriyOJICHHE 3HAHUK OCHOB IIPOSKTUPOBAHUS U YIIPABJICHHS IPOCKTAMH,

. O3HaKOMJICHHE C METOJJaMH U IIpueéMaMu cOopa 1 aHanu3a HHPOpMalny;

. oOydeHre pOBECHHUIO UCCIIEAOBAHUMN, TIPE3CHTALINN U MEKITPEIMETHOM MO3UITUOHHOMN
KOMMYHUKAIIWH;

. o0ydeHue paboTe Ha CHEIUATN3UPOBAHHOM O0OPYIOBAHHUH U B TIPOTPAMMHBIX CPEIax;

. 3HAKOMCTBO C XapJ-KOMIETEHIIUAMH (T€OMH(POPMAIIMOHHBIMHU ), TIO3BOJISIOIIMMHU IPUMEHSTh

TCOPCTUUCCKHUC 3HAHWA HA MPAKTUKC B COOTBETCTBUH C COBPECMCHHBIM YPOBHCM PA3BUTHA TEXHOJIOTHH.

passusaroujue:

. (bopMHpoBaHUE UHTEPECA K OCHOBAM M300peTaTeNbCKOM AeATEeIbHOCTH;

. pa3BUTHE TBOPUYECKUX CIIOCOOHOCTEN U KPEaTUBHOI'O MBIIUICHHUS,

. npuoOpeTeHue onbiTa ucnois3zoanus TPU3 mpu hopMupoBaHry COOCTBEHHBIX HJICH M PEIICHHHA;
. (dopmMHpOBaHUE TOHUMAHUS TPSAMON U 0OPATHOM CBS3H MPOEKTA M CPEJIBI €T0 peanu3alii,

3aJI0)KEHHE OCHOB COLMATBHOM 1 9KOJIOTHUECKON OTBETCTBEHHOCTH;

. pa3BHUTHE FEOMPOCTPAHCTBEHHOTO MBIIILICHUS,

. pa3BUTHE COPT-KOMIETEHITNH, HEOOXOIUMBIX JIJISl YCTICITHON PabOThl BHE 3aBHCUMOCTH OT
BBIOPAHHOU Mpodeccui.

gocnumamenvHyle:
. dbopMupOBaHUE TPOESKTHOTO MHUPOBO33PEHHS U TBOPUECKOTO MBIIICHUS;
. dbopMHUpOBaHNE MHUPOBO33PCHHS MO KOMIUIEKCHON OIIEHKE OKPYKAIOIIEro MHpa,

HaHpaBHGHHOﬁ Ha €ro rno3nTHBHOC N3MECHCHINC,
® BOCITMTaHHUE COOCTBEHHO MO3UIUHU IO OTHOIICHHIO K ACATCIBHOCTH U YMCHHUEC COMMOCTABJIATH eec
NIPYTUMH MTO3ULHUSMU B KOHCTPYKTUBHOM JUAJIOTE;
. BOCIIUTaHHUE KYJIbTYpbl paOOTHI B KOMaH/IE.
1.2. IIpUHIUNBI ¥ TOAX0/ABI K (JOPMHPOBAHNIO 00Pa30BaTEeIbHOI MPOrpaMMbl OCHOBHOT'O 0011[€T0
o0pa3zoBaHusi
IIporpamma peanusyercsi:
- B HENPEPHIBHO-00pa30BaTEIbHOMN 1EATEIILHOCTH, COBMECTHON AEATEIBHOCTH, OCYLIECTBISIEMOM B X0/1€
PEXXKUMHBIX MOMEHTOB, I'Jle 00y4aloLiics 0CBaUBAET, 3aKPEIUIAET U allpoOUPYET MOTYYEHHbIE YMEHMS,;
- B CAMOCTOSTEJIbHON AEATEIBHOCTU 00Y4aroIUXCs, T1€ 00yJaroMNiCcs MOXKET BbIOPATh 1€ATEIbHOCTh
[10 UHTCpPECCaM, B3aI/IMOHeI>’ICTBOBaTB CO CBCPCTHUKAMU HA PABHOIIPABHBIX MMO3UIHAX, PCIIATH HpO6JI€MHHe
CUTYyaLlu! U Jp.;
- BO B3aMMOJEHUCTBHUHU C CEMbSIMU JCTEH.
IIporpaMMa MOKET KOPPEKTUPOBATHCS B CBA3U C N3MECHEHUSMH:
- HOPMAaTHBHO-TIPABOBOM 0a3bl IOMIKOJILHOTO 00pa30BaHUs;
- BUJOBOW CTPYKTYpHI IPYIII;
- 00pa30BaTEILHOTO 3aIPOca POJUTEICH.
[Hoaxons! k GOpMUPOBAHUIO IPOIPAMMBI:



- JIMYHOCTHO-OpUEHTHPOBaHHbIN. OpraHu3anus o0pa30BaTENLHOIO MpoIecca C yUeTOM INIaBHOTO
kputepust 3pPexKTUBHOCTH 00yUaIOIIErocss — €ro JMYHOCTU. MeXaHnu3M — co3aHNe YCIOBHUM JJIsl pa3BUTHS
TAYHOCTH Ha OCHOBE M3YYEHUS CIIOCOOHOCTEH 00yJaromerocs, ero MHTEPEeCcoOB, CKIIOHHOCTEH.

- JlestenbHOCTHBIN. OpraHu3anus 1eTeIbHOCTH B 0011IeM KOHTEKCTe 00pa30BaTeIbHOTO Mpoliecca.

- HennoctHelil. Opranu3anys pa3BUTHS U BOCIMTAHUS Ha OCHOBE OOLIEUeI0BEYECKUX LIEHHOCTEH, a
TaK)K€ TUYECKHUX, HDABCTBEHHBIX U T. 1.

- KommnerentHocTHbI. DOopMUpOBaHHE TOTOBHOCTH 00 YUYaIOIIUXCS CAMOCTOSITEILHO JIEHCTBOBATH B
XOJI€ pEILEHUs aKTyaIbHBIX 3a/1a4.

- CucreMHbIi. MeTO0JIOTHYECKOE HAIIPaBJIEHUE, B OCHOBE KOTOPOI'O JIEKUT PACCMOTPEHUE
00y4aroLerocs Kak 1eJIO0CTHOIO MHOXKECTBA JIEMEHTOB U3 OTHOLICHUHN M Pa3IMYHbIX CBA3EH MEXIY HUMHU.

- Huanornyeckuit. Opranusaiiys npoiecca ¢ y4eToM NpUHIUIA IUajIora, CyObeKT-CyObEeKTHBIX
OTHOILICHUM.

- ITpo6sieMHbIi. @OpMUPOBAHKE IPOIPAMMBI C MO3ULUI KOMIUIEKCHOTO M MOJYJIBHOIO ITPEICTABIEHUS
e¢ CTPYKTYphI KaK CUCTEMBI ITOANPOrpaMM 10 00pa30BaTeIbHBIM 00JaCTAM U JETCKUM BU/aM JAESTEIbHOCTH,
CIIOCOOCTBYIOIIUM LIE€JIEBBIM OPUEHTHPAM Pa3BUTHS.

- Kynpryponorudeckuii. Opranu3anys rnpoiecca ¢ ya¢ToM MoTeHIMaza KyJIbTypocooOpa3HOTro
COAepKaHUs TOIKOJIBHOIO 00pa3oBaHUsl.

[Tnanupyemble pe3yabTaThl OCBOSHUS 00Y4aIOIIMMHCS OCHOBHON 00pa30oBaTeIbHOM MPOrpaMMbl OCHOBHOTO
ob1ero oopazoBanus (00s13aT€ILHO NPOBEPUTH Pa30UEHUE 10 JIMYHOCTHBIM, IIPEAMETHBIM U T. 11.)

1.2.1. Obwue nonocenus

[IporpamMma gac€t 00y4aromUMcs BO3MOKHOCTh IIOIPY3UTHCS] BO BCE MHOT000pa3ue MpoCTPaHCTBEHHBIX

(reonH(pOPMALIMOHHBIX ) TeXHOJOTHH. [Iporpamma 3HaAKOMHUT 00yJarOIUXCcs ¢ TeOMH(OPMAITHOHHBIMEI CHCTEMaMHU
U C Pa3IMYHBIMU BUJAMU T'€0/IaHHBIX, TIO3BOJISET MOTYYUTHh 0230BbIe KOMIIETEHIIUH 110 COOPY IaHHBIX U OCBOUTH
epBUYHBIC HABBIKK PAaOOTHI ¢ JaHHBIMU. [loTydeHHbIE KOMIIETEHIIMY U 3HAHUS TO3BOJIST 00 y4aroIMCs
IPUMEHUTH UX MOYTH B JTIOOOM HaIIPaBJICHUU COBPEMEHHOTr0 phiHKa. OCBOMB pOrpaMMy, 00ydaromuecs CMOTyT
BBIOpaTh HAaMOOJIee MHTEPECHYIO JIJISl HUX TEXHOJIOTHYECKYIO HAMIPaBICHHOCTh, KOTOPOU OHU OyIyT 00ydaThCs B
paMKax yriyOJIEHHOTO MOIYJIS.

[IporpamMma 3atparuBaet Takue TeMbl, Kak: « OCHOBBI paOOThI ¢ MPOCTPAHCTBEHHBIMU JAaHHBIMU,
«OpueHTHpOBaHNE HA MECTHOCTHY, «OCcHOBBI poTorpadumn», «CaMoCTOSITENbHBIN cOOp AaHHBIXY, «3D-
MOJISTTUPOBAHNE MECTHOCTH U 0OBEKTOB MeCTHOCTHY, «I eonHpopmanmonnbie cuctemsl (I'IC)», «Buzyanuzanus
W MIPE/ICTABICHUE PE3YIHbTATOB.

B ocHoBe pa3paboTaHHON MPOrpaMMBl JEKUT MeToAnYeCKHii HHCTpYMEHTapHi (heepaIbHOTO ThIOTOpa
brictpoBa AnToHa FOpheBrya «CeThb AeTckux TexHonapkoB — KBantopuyml. BBogHBIN MOIYIBY.

[Iporpamma opreHTHpOBaHA Ha JOTIOJHUTEIHLHOE 00pa3oBaHNE 00YJAIONTUXCS IIKOJIBHOTO Bo3pacta 8-10
KJIaCCOB.

1.2.2. Cmpykmypa niaHupyembvix pe3yibmarmos

[Inanupyemplie pe3ynbTaThl OMUPAOTCS HA BEIYIIKE IEJIEBbIE YCTAHOBKH, OTPaXKAIOIINEe OCHOBHOM,
CYIIHOCTHBIN BKJIaJ KaXXI0M U3ydaeMoi MpOrpaMMbl B pa3BUTHE JIMYHOCTH, O0YUYAIOUINXCS, UX CITIOCOOHOCTEH.

B cTpykType mIaHupyeMBbIX pe3yJIbTaTOB BBIICISIOTCS CIICAYIONIUE TPYIIIThI:

1. JIMIHOCTHBIE Pe3yJIbTaThl OCBOCHHSI OCHOBHOW 00pa30BaTEILHON MPOTrpaMMBbI TIPEJICTABICHEI B
COOTBETCTBHH C TPYIIION THYHOCTHBIX PE3yIhTATOB.

2. MeTtanpeaMeTHbIe Pe3yIbTaThl OCBOSHUS OCHOBHOM 00pa30BaTEIBHON MPOTrpaMMBbI IIPEICTABICHBI
B COOTBETCTBUU C MOJTPYIIAMH YHHBEPCAIBHBIX YUCOHBIX ACHCTBUIA.

3. [IpeaMeTHBIC Pe3yabTaThl OCBOCHUS OCHOBHOM 00Pa30BaTeIbHOM MPOrPAMMBI MPE/ICTABIICHBI B
COOTBETCTBHH C TPYIIIAMHU Pe3yIbTaTOB y4eOHOTO MPEIMETA.

1.2.3. Jluunocmuwie pe3yivmamol

HpOZpCLMMHble mpe606aHuﬂ K YPOBHIO 60CnUmMAaHHOCmMU (JZU'-!HOCmele pe3yjzbmambz).'



— c(pOpMHUPOBAHHOCTh BHYTPEHHEW NO3ULIUU 00Y4arOIErocsi, SMOLUOHAIbHO-TI0JIOKUTEIbHOE OTHOLICHHE
00y4aroLerocs K IIKOJIe, OpPUEHTALUs Ha TI03HAHUE HOBOI'O;

— OpUEHTalMs Ha o0pa3el] IOBEJEHUS «XOPOILIETO YUEHUKA;

— ¢(hOpMUPOBAaHHOCTh CAMOOLIEHKH, BKJIIOYas OCO3HAaHHE CBOUX BO3MOXHOCTEH B YUEHHH,

CHOCOOHOCTH aJIeKBaTHO CYAMTh O IPUYMHAX CBOET0 yClleXa/Heyclexa B yUeHHH; YMEHUE BUIETh CBOU

JIOCTOMHCTBA U HEJIOCTATKH, YBa)KaTh c€0s1 U BEPUTH B YCIIEX;

— c(OpMUPOBAHHOCTh MOTHBAIIMH K YUEOHOH 1€ATEIbHOCTH;

— 3HaHUE MOpPAJIBHBIX HOPM M C(HPOPMUPOBAHHOCTH MOPATBHO-3TUYECKHX CYXKIACHUH,

CHOCOOHOCTH K PEIICHUI0 MOPAJIbHBIX IPOOJIeM Ha OCHOBE KOOPAMHAIIMU PA3IMYHBIX TOUEK 3PCHHUS,

CHOCOOHOCTH K OLIEHKE CBOMX MOCTYIKOB M JEHCTBUIN APYTUX JIOAEH C TOUKH 3pEHHS

coOJII0ACHUSI/HApyILIEHUSI MOPAIbHONH HOPMBI.

IIpoecpammnvie mpebosanus K ypOBHIO pA3GUMUSL:

— c(OpMUPOBAHHOCTH MPOCTPAHCTBEHHOTO MBILIUICHHUS, YMEHNE BUIETh 00BbEM B IJIOCKHUX MPEIMETaX;

— yMeHHe 00pabaThIBaTh M CHCTEMATH3UPOBAThH OOJIBIIIOE KOJTUISCTBO HH(POPMAIIHH;

— c(OpPMUPOBAHHOCTH KPEATUBHOTO MBIIIICHUS, TOHUMAHUE MPUHITUIIOB CO3/JaHUsI HOBOTO MPOJIYKTA;

— ¢(hOpMUPOBAHHOCTh YCUAYMBOCTH, MHOT'033Ja4YHOCTH;

— c(OpPMUPOBAHHOCTH CAMOCTOSATEIHHOTO MOIX0/a K BHIMOTHEHHUIO PA3IMYHBIX 33/1a4, YMEHHE paboTaTh B
KOMaHJie, yMEHHUE TIPABUIIHHO JICJIETHPOBATh 3a/1aUH.

1.2.4. Memanpeomemuble pe3yibmamol

I'eorpadus
BelntyckHHMK HayuuTes:

- BEIOMpATh NCTOYHHUKH reorpadudeckoil mHpopMaiuu (kaprorpaduaeckue, CTaTUCTUIECKUE, TEKCTOBEIE,
BHJICO- U ()OTOM300paKeHHsI, KOMITBIOTEPHBIC 0a3bl JAaHHBIX ), aJICKBATHBIC PEIIAEMbIM 33/1a4aM;

- OpUEHTUPOBATLCS B HMCTOYHHKAX reorpaduueckoil mHpopmanuu (kaprorpaduueckue, CTaTUCTHUECKUE,
TEKCTOBBIC, BUJICO- 1 POTON300paKeHHS, KOMITLIOTEpHBIC 0a3bl IAHHBIX ): HAXOIUTh U U3BJIEKATh HEOOXOIUMYIO
nH(popmaIuo;

- OIIPEICIIATh U CPABHUBATh KAYECTBEHHBIE U KOJIMUECTBEHHBIE MTOKA3aTEH, XapaKTEPUIYIOIINE
reorpauueckre 00bEKThI, IPOLIECCHI U SBICHUS, UX TOJOKEHUE B TIPOCTPAHCTBE 10 TeorpauuecKuM KapTam
pa3HOTO COAEPKAHMS U IPYTUM  MCTOYHUKAM; BBISIBIIAThH HEJOCTAIOUIYIO, B3aUMO/IOTIOTHSIOLYIO

W/WAITY TPOTUBOPEUYMBYIO TeorpaduuecKyro HHPOPMaIHIO, MPECTABICHHYIO B OJTHOM WU HECKOJIBKHUX
NCTOYHHKAX;

- IPEJICTABIATh B pasludHbIX (¢opMax (B BHAE KapThl, TaOIUIGL, Trpaduka, reorpaduaeckoro

OTHcaHus) reorpadudecKyro nHHOPMAIINIO, HEOOXOIUMYIO JIJISl PeIICHUS YIeOHBIX U MPAKTUKO-

OpPUEHTUPOBAHHBIX 3a/1a4.

BbIMyCKHUK MTOTYYUT BO3MOKHOCTh HAYUYHUTHCS :

. MOJIETTUPOBATh TeorpaduaecKiue OObEKTHI U SIBICHUS;

. MPUBOUTH MPUMEPHI PAKTUYECKOTO MCIIOIH30BAHUS reorpaduuecKiuX 3HAHUN B Pa3IMIHBIX
00J1aCTIX JEATCIIbHOCTH.

MarteMaTHKa

Cmamucmuxa u meopus 6eposimHocmeu

BelltyckHMK Hay4uTCs:

. MPEJICTABIAThH IaHHBIC B BUJE TaOIUII, TUArpamm;

. YUTaTh HHGOPMAIIUIO, IPEICTABICHHYIO B BUE TaOIHIIbI, TUAarPAMMBI.

B noBceHeBHOM KU3HU U IPU U3YYEHHUH APYTUX MPEAMETOB BHITYCKHUK CMOXKET:

. W3BJICKATh, MHTEPIPETUPOBATH U MPEOOPA30BLIBATH HH(MOPMAIIUIO, TTPEACTABICHHYIO B TAOIUIIaxX
1 Ha arpaMmmax, OTpakarollylo CBOMCTBA M XapaKTEPUCTUKH PeabHBIX MPOIIECCOB U SIBIICHU.

HarasinHasi reomerpust

T'eomempuueckue ¢uzypoi



BoInmyckHUK HAay4uTCS:

- OTIepupoBaTh Ha 0a30BOM ypOBHE MOHATUAMU: QPUTypa, TOUKA, OTPE3OK, MpsiMasd, JIyd, JOMaHas, yrod,

MHOT'OYT'OJIbHUK, TPEYTOJIbHUK U YETHIPEXYTOJbHUK, IPSIMOYTOJIBHUK U KBaJpaT, OKPYKHOCTb U KPYT,

NPSIMOYTOJIBHBIN Mapajuienenunes, Kyo, map. M300paxars nu3yyaemble GUTYpBI OT PYKH U C TIOMOIIIBIO

JMHEUKH U LUPKYJISL.

B noBceaHeBHOM KU3HU U IIPU U3YYEHUH IPYTUX MPEIMETOB BBIITYCKHUK CMOXKET:

- pelaTh NpakKTUYECKUE 3aJa4M ¢ IPUMEHEHNEM IPOCTENIINX CBOUCTB QUryp.

N3mepenus u BbIYUCICHUS

BolInyCKHMK Hay4HTCS:

- BBITIOJTHATH U3MEPEHUE JUIUH, PACCTOSIHUIA, BEJIMUUH YTJIOB C IIOMOIIbIO HHCTPYMEHTOB JIJIsl U3MEPEHHIA

JUIMH U YTJIOB.

dusuka

BelltyCKHMK Hay4uTCs:

- co0Omro1aTh nMpaBuia 0€30MaCHOCTH M OXPaHbI TPyAA MPH padoTe ¢ y4eOHbIM U 1a00paTOPHBIM

o0opy/noBaHuEM;

- IOHUMATD MIPUHIIMIIBI 1EWCTBUS MAIIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, YCIOBHS X O€30IMaCHOTO

UCIIOJIb30BaHUS B TIOBCEITHEBHOM KU3HU;

- UCTIOJIb30BAaTh MPH BHITIOJIHEHUH YU€OHBIX 3a/1a4 HAYYHO-TIONYJISIPHYIO JIUTEPATypy O PU3UUECKUX

SIBJICHUSIX, CIIPABOYHBIE MAaTE€PHUAJIbl, PECYPCHl HHTEPHETA.

HNudpopmaruka

BrInTyCKHUK HAy4IHTCS:

- pa3nuyaTh BB HHPOPMAIUH 110 CTIOC00aM €¢ BOCTIPUATHS YSIIOBEKOM H I10 CIIoco0aM e¢ MpeCcTaBICHUS

Ha MaTepuaJbHbIX HOCUTEISIX;

- IPUBOIUTH MPUMEPHI HHPOPMAITMOHHBIX MPOLIECCOB (MPOILIECCOB, CBI3aHHBIX C XPAHEHHUEM,

npeoOpa3oBaHUEeM U Mepeaayueii JaHHbIX) B )KUBOM MPUPOJIE U TEXHUKE;

- kimaccuduuposath cpeactsa MKT B cOOTBETCTBHM C KPYTOM BBITIOJNHSIEMBIX 3a]1a4.

Maremaru4yecKre OCHOBBI HH(POPMATHKH

BbIyCKHHUK TOTYyYUT BO3MOKHOCTbD:

- TO3HAKOMUTHCS ¢ MPUMEPAMU MAaTEMaTHYECKUX MOJIENIeH U UCTIOJIB30BAHUEM KOMITBIOTEPOB MPHU MX

aHaJM3e; MOHATH CXOJCTBA U PA3JINYMS MEXKIY MaTeMaTHUECKON MOJIEIbI0 00BEKTa U €ro HaTYpHOU

MOJIENBIO, MEKIY MaTEeMaTHYECKOW MOJIENbI0 OOBEKTA/SIBICHHS U CIIOBECHBIM OTIMCAHHEM.

Hcnonb3oBanne NporpaMMHBIX CHCTEM H CEPBHCOB

BblinyCKHUK Hay4YHTCS:

- kj1accuuuupoBaTh Gaiibl MO TUILY U HHBIM TapaMeTpam;

- BBINOJHATH OCHOBHBIE omepauuu ¢ (aiimamu  (co3maBaTh, COXpaHATh, PENAKTHPOBATh, YIAJATh,

apXUBUPOBATh, «PACIAKOBBIBATH) apXUBHBIE (DaiiIbl).

BeimyckHUK OBajeeT (Kak pe3yabTaT MPUMEHEHUS IPOrPaMMHBIX CUCTEM M MHTEPHET-CEPBUCOB B JJTAHHOM
Kypce U BO BCEM 00pa30BaTeIbHOM MPOLEcCce):

- HaBBIKAaMHU pabOThl C KOMIBIOTEPOM; 3HAHUSMHU, YMEHUSIMHU U HABBIKAMH, JOCTATOYHBIMU N7l pabOTHI C

pPa3IUYHBIMU BHJIaMU IPOTPAaMMHBIX CHCTEM U HHTEpPHET-CEpBUCOB ((haiijioBble MEHEIKEpbI, TEKCTOBBIE

pEeNaKTOphl, SJCKTPOHHBIE TaONUIBI, Opay3ephl, TIOMCKOBBIE CHCTEMBI, CIOBAapH, JJIEKTPOHHBIC

SHIMKIIONIEIUH); YMEHHMEM ONHChIBaTh pPabOTy d3TUX CUCTEM M CEpBUCOB C  HCHOJIb30BAHUEM

COOTBETCTBYIOIIEH TEPMUHOIOTUU;

- pa3TUYHBIMK (pOpMaMH MPECTABICHUS JaHHBIX (TaOJIUIIBI, THarpaMMBbl, TpadUKHu U T.11.);

- TI03HAKOMHUTCS C MPOrpPaMMHBIMH CpEICTBaMHU Ui paboThl C ayAMOBU3YaJbHBIMU JaHHBIMH U

COOTBETCTBYIOIIMM MOHATUHHBIM aIapaToM.

BbIyCKHUK NOTYYUT BO3MOXKHOCTD (B JaHHOM Kypce U UHOM Y4eOHOMU edTeIbHOCTH):



- IPAaKTUKOBaTbCSd B UCIOJb30BAaHUM OCHOBHBIX BHMJOB MPHKIAJHOIO MPOrPaMMHOrO OOecHeueHHs
(penaxkTopbl TEKCTOB, JIEKTPOHHBIE TAOIUIIBI, Opay3ephl U JIp.);
- I0O3HAKOMUTbHCSI C IPUMEPAMHU UCIIOJB30BAaHUS MATEMATHUECKOTO MOJIEIMPOBAHMSI B COBPEMEHHOM MHPE;
- MO3HAKOMMTBHCSA C TOCTAHOBKOM BONpoOca O TOM, HACKOJIBKO JOCTOBEpHA IOJIyueHHass WHQOpManus,
HNOJKpENJeHa JM OHa J0Ka3aTeJbCTBAMU IOJUIMHHOCTH (NpUMEp: HaJIM4Yue 53JIEKTPOHHON MOAMMCH);
MIO3HAKOMUTBCSI C BO3MOYKHBIMHU IOJXOJaMHU K OLEHKE JOCTOBEPHOCTH MH(OpMaLuu (IpUMep: CpaBHEHUE
JAHHBIX U3 Pa3HBIX HCTOUHUKOB);
- IO3HAKOMUTHLCS ¢ pumepamu ucnosb3oBanus KT B coBpemenHoM mupe;
- TIOJIYYUTh MPEJICTABICHUS O POOOTU3UPOBAHHBIX YCTPOHCTBAX M UX MCIIOJIB30BaHUM HA TMPOU3BOJCTBE U B
HAaY4HBIX HCCIIEI0BaHUSIX.
TexHonorus
Pesynbrathl, 3asgBieHHbIE 00pa30BaTEIbHON MporpaMmont «TexHomorus» mo 0J0KaM CoepIKaHHs
dopMUpOBaHUE TEXHOJIOTUYECKOH KYIbTYphl U POSKTHO-TEXHOJIOTUYECKOTO MBIIIJICHUST 00yJarOIuXCs.
BbInmycKHUK Hay4uTCS:
- CJIEJIOBAaTh TEXHOJIOTUH, B TOM YHCJIE B IIPOLIECCE N3TOTOBICHHS CyOBbEKTHBHO HOBOI'O IPOAYKTA;
- OLICHUBATh YCIOBUS IPUMEHUMOCTH TEXHOJIOTUH, B TOM YHCIIE C TO3ULUHI SKOJIOTNYECKOH 3aIIUIIEHHOCTH;
- TPOTHO3MPOBATH 10 HM3BECTHOM TEXHOJOTHHM BBIXOIBI (XapaKTEPHUCTUKU TPOIYKTA) B 3aBUCUMOCTH OT
M3MEHEHHSI BXO/10B/IIapaMeTPOB/PeCypCoB, IPOBEPSATH IPOTHO3bI OIBITHO-KCIIEPUMEHTAIBHBIM ITyTEM, B TOM
YHCIIe CaMOCTOSTEIbHO IJIAHUPYS TAKOT'O POAA SKCIIEPUMEHTHI;
- B 3aBUCHUMOCTH OT CUTYyallul OITHUMHU3UPOBATh 0a30BbI€ TEXHOJIOTUH (3aTPATHOCTh —Ka4€eCTBO), IPOBOIUTh
aHaIU3 aJbTEPHATHUBHBIX pPECYpPCOB, COCIMHATH B €AMHBII IUIAH HECKOJIBKO TEXHOJIOTMi 0e3 ux
BUIOM3MEHECHHUS IS TIOTYUEHHSI CJIOKHOCOCTAaBHOTO MaTePHAIbHOTO WIIM MH(POPMAITMOHHOTO IPOIYKTA;
- IPOBOJIUTH OLIEHKY M UCTIBITAHKE TIOJTYYEHHOTO MTPOAYKTa;
- IPOBOJUTH aHAJIN3 MOTPEOHOCTEH B T€X WIJIM MHBIX MaT€PHAIbHBIX WK MHPOPMALIMOHHBIX MPOIYKTAX;
- OIIUCBIBATh TEXHOJIOIMUYECKOE PELIEHHE C TOMOIIBIO TEKCTA, PUCYHKOB, IpaUuecKoro n300paxeHus;
- aHaJM3UPOBATh BO3MOXKHBIE TEXHOJIOTUYECKUE DPELIEHMSI, ONpPENEIsITh UX JOCTOMHCTBA U HEJOCTaTKU B
KOHTEKCTE 3aJJaHHON CUTYallHH;
- IPOBOJUTH U aHATU3UPOBATh Pa3pabOTKy M/WIIN pealn3alnio IPUKIAJHbIX POEKTOB, MPeaoaratonmx:
- OIIpEJIEJICHUE XapaKTEepUCTHK U pa3pabOTKy MaTepUalbHOrO MPOAYKTA, BKIOYAs €ro MOJEIMPOBAHUE B
nH(pOpPMAIIMOHHON cpene (KOHCTPYKTOpPE), BCTpaWBaHUE CO3JIAHHOTO HMH(POPMAIMOHHOTO TIPOJIYKTa B
3a/1aHHYI0 000JI0UKY,
- U3TOTOBJICHHE MH()OPMAITMOHHOTO MIPOIYKTA I10 3aJaHHOMY aJlTOPUTMY B 3a/laHHOM 000JI0UKe, TPOBOIUTH U
aHaJIM3UPOBATh Pa3padOTKy W/WIIK PeaTu3alMio TEXHOJIOTHYECKUX TPOEKTOB, MPEoIararoIiux:
- ONTUMU3AIMIO 33IaHHOTO CIoco0a (TEXHOJOTHH) IOJIYy4YeHHUsT TPEOYIOMErocss MaTepHaTbHOTO
NpoAyKTa (Tocie ero NpUuMEHEHUs! B COOCTBEHHOM MPAKTUKE),
- pa3paboTky (KOMOMHMpPOBaHHE, U3MEHEHHE MapaMETPOB U TPEOOBAHUI K pecypcam) TEXHOJIOTUU
HOJYYEeHHUsI MAaTePHAIBLHOTO M HH(OPMAIIMOHHOTO MPOIYKTa C 33JaHHBIMU CBOWCTBAMU;
* IPOBOJIUTH U AHAJIM3UPOBATH Pa3pabOTKy U/WIM peau3alfio MPOEKTOB, IPENoIararoInX:
- IJIaHUPOBaHUE (pa3pabOTKy) MaTEPHAIBHOTO MPOAYKTa B COOTBETCTBUU C 3aJiaueii COOCTBEHHOM
JeSATENbHOCTH (BKIIIOUAsk MOJIETUPOBAHUE U pa3pabOTKy JOKYMEHTAIUH ),
- IUIaHupoBaHue (pa3paboTKy) MaTepUaIbHOTO MPOIYKTa HA OCHOBE CAMOCTOATEIBHO MPOBECHHBIX
UCCIIeIOBAaHUM MOTPEOUTENBCKUX HHTEPECOB.
BbInyCKHUK MOTYYUT BO3MOKHOCTD HAYUUThCS
. BBUBIISITH M (DOpMYIHpoBaTh NpobiieMy, TpPeOYIOUIyI0 TEXHOJIOIHYECKOIro

peleHus;



. MOIU(PUIIUPOBATD UMEIOLIHECs MPOIYKTHI B COOTBETCTBUU c
CUTyaluei/3aka30M/moTpeOHOCTbIO/3aJauei 1eATEIbHOCTH U B COOTBETCTBUU C HUX XapaKTEPUCTUKAMU
pa3pabaThIBaTh TEXHOJOTHUIO HA OCHOBE 0a30BOM TEXHOJIOTHH;

. TEXHOJIOTU3UPOBATh CBOW OMBIT, MPEJCTABIATH HA OCHOBE PETPOCHEKTHBHOIO aHAIM3a U
YHU(PUKAIUY 1€ATeIbHOCTH ONKUCAHUE B BUE UHCTPYKLIUU WA TEXHOJIOTHUECKON KapThl.

1.2.5. IIpeomemusie pesynibmanivl

IIpocpammuvie mpeboeanus K 3HaHUsAM (pe3ya1bmanivl meopemudeckol N0020Mo6KuU):

- mpaBuia 0e30macHOW pabOThI C AIEKTPOHHO-BHIUMCIUTEIHHBIMA MAIlMHAMHU U CpPEACTBAMH A cOopa

MIPOCTPAHCTBEHHBIX JAaHHBIX;

- OCHOBHBIE BHJIbI IPOCTPAHCTBEHHBIX JAHHBIX;

- COCTaBHBIE YaCTH COBPEMEHHBIX T€OMH()OPMAIMOHHBIX CEPBUCOB,;

- mpo(ecCHOHAIBEHOE MPOrpaMMHOEe o0ecriedeHre 111 00paboTKH MPOCTPAHCTBEHHBIX JIAHHBIX;

- OCHOBBI U MPUHIIUIIBI a3POCHEMKH;

- OCHOBBI U MIPUHIIUIIBI pa0OThI rI100aTbHBIX HABUTAIIMOHHBIX clTyTHUKOBBIX cucteM (I'HCC);

- IpeJICTaBJICHUE U BU3yaTH3aIUsl IPOCTPAHCTBEHHBIX JAHHBIX ISl HENIPO(EeCCHOHABHBIX MOJIb30BaTENEH;

- npuHIUIEl 3D-MoAenMpoBaHus;

- YCTPOMCTBO COBPEMEHHBIX KapTOrpauuecKux CEpBUCOB;

- IPEJICTABIICHUE U BU3YyATH3AIUs POCTPAHCTBEHHBIX JIAHHBIX JJI HEMPO(HECCUOHATBHBIX MOJIb30BATEIEH;

- nemudpupoBaHrue KOCMUYECKUX U300paKEeHUI;

- OCHOBBI KapTorpaduu.

IIpocpammuvie mpebosanus K yMeHUAM U HABLIKAM (pe3yI1bmanbul NPAKMU4ecKol n0020MmoeKu):

- CaMOCTOSITENIBHO pellaTh MOCTABJICHHYIO 3a/1auy, aHAJM3UPYs U MOoJ0Mpas MaTepuaibl U CPeACTBa i €€

pelieHus;

- CO371aBaTh U PACCUUTHIBATDH MOJICTHBIN IJ1aH 7151 0€CIUIOTHOTO JIETATEIFHOTO anmapaTa;

- 00pabaTbIBaTh a3pOCHEMKY U MOJy4yaTh TOYHBIE OPTO(OTOIIAHBI U ABTOMATU3UPOBAHHBIE TPEXMEPHbBIE

MOJIENTU MECTHOCTH;

- MoAenupoBaTh 3D-00BEKTHI;

- 3aIUIIaTh COOCTBEHHBIE MPOEKTHI;

- BBITIOJHATH OLU(DPOBKY;

- BBITIOJIHATH MPOCTPAHCTBEHHBIN aHAIN3;

- CO3/aBaTh KapThl;

- CO371aBaTh MPOCTEUIITNE reorpaduIecKie KapThl PA3IMUYHOTO COACPIKAHUS;

- MOJIETTUPOBATh reorpaduyecKkue 0OOHEKTHI U SIBICHHUS,

- MPUBOJUTH IPUMEPHI MPAKTUUYECKOTO HCIIONB30BaHMS reorpaduueckiux 3HAHUNA B Pa3iMYHbIX 00JACTAX

NeSTEIbHOCTH.
Cucrema OEeHKH I0CTHKEHUS MJIAHUPYEMBbIX Pe3yJ1bTATOB OCBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

Buael koHTpOIIA:

- MPOMEXYTOYHBIIl KOHTPOJIIb, MPOBOUMBII BO BpeMsl 3aHSATHUI;

- WUTOTOBBIA KOHTPOJIb, TPOBOAUMBIN MOCJIE 3aBEPIICHUS BCel y4eOHON MpOrpaMMmBbl.

®opMBI IPOBEPKH PE3YyIHTATOB:

- Ha0mroseHue 3a 00yJaroUMUCS B TIpo1iecce paboThL;

- WTPBL;

- MHIUBUAYAJIbHbIC U KOJUIEKTUBHBIE TBOPUYECKUE PAOOTHI;

- Oecenpl C O0yUYAIOMUMHUCS ¥ UX POJIUTEIISIMHU.

®opMbI MOJIBEICHUS] UTOTOB:

- BBINIOJTHEHHUE MPAKTUYECKUX PaboT;

- TECTHI;



- AHKCTHI,

- 3a1IuTa IMpoCKTa.

Hroropas aTrrecranus O6yanOH_[I/IXCSI MMPOBOAUTCH IO PC3yJIbTaTaM NOATOTOBKHU U 3alIUTHI IIPOCKTA.
I[JISI OLCHUBAHUA ACATCIBbHOCTHU OGy‘I&IOH_II/IXCSI HUCTIOJIB3YIOTCA MHCTPYMCHTEI CaMO- U B3aUMOOIICHKH.

Copep:xanne Kypca

OcHoOBHBIE pa3je/ibl NPOrpaMMbl Y4e0HOr0 Kypca

1) BBeieHue B OCHOBBI reOMH(POPMALMOHHBIX CHCTEM U NMPOCTPAHCTBEHHBIX TAHHBIX.

OObyyaromuecs MO3HaKOMATCS C pa3IMYHbIMU COBPEMEHHBIMU T€OMH(GOPMALIMOHHBIMU CUCTEMAaMHU. Y 3HAIOT,
B KaKHUX 00JIaCTAX MPUMEHSIETCS TeOMHPOPMATHKA, KAKHE 331a9l MOYKET PelIaTh, a TAK)KE KaK 00yJaromuecss MOTyT
CaMH INPUMEHSTh €€ B CBOEH MOBCEAHEBHOM KU3HU.

2) Ypok padorsi ¢ TJIOHACC.

O6yuatomuecs 0a30BO yCBOST MPUHIMMN MO3UIMOHHpoBaHus ¢ momompbio ['HCC. VY3HaroT, Kak MOXHO
OpraHu30BaThb C60p CIIYTHUKOBLBIX JaHHBIX, KaK OHHU IIPCACTABIIAIOTCA B TCKCTOBOM BHJAC M KaK HX MOXHO

BU3YaJIM3UPOBATh.
3) BbIOOp NMPOEKTHOT0 HANIPABJIEHHSI M pacipeaesieHHe PoJIeii.
Bei6op npoekTHoro HampasieHus. IloctanoBka 3amaun. MccnepoBanue mpoOIeMaTHKY.

[InannpoBanue npoekra. Pacnipenenenue posien.

4) YcTpoiicTBO M NpuMeHeHHe 6eCTUI0THHKOB.

Ooyuaromuecs: mozHakomsres: ¢ ucrtopued mpumenenust BAC. Y3natot o coBpemennbix BAC, kakue 3amaun
MOXXHO PELIaTh C UX MOMOILBIO. Y3HAIOT TaKKE€ OCHOBHOE YCTPOMCTBO coBpeMeHHBIX BAC.

5) OCHOBBI CbEMKH ¢ 0€CITHJIOTHUKOB.

OOyuaromuecss y3HaIOT, Kak co3gacrcss moietHoe 3amanue mia BAC. Kak mpousBoauTcs 3amyck u
najpHelmas cheMka ¢ momombio BAC. A Takke Kakue pe3ylbTaThl MOXHO MOJNYYUTh U KaK 3TO CHAeNaTh
(momydeHue opTodoTOoIIaHa U TPEXMEPHON MOJIEIIN ).

6) Yriy0/1¢HHOe H3yUYeHHne TeXHOJIOTHii 00paboTKM reoJaHHbIX.

ABTOMaTH3UPOBAHHOE MOJICTIMPOBAHNE 0O0BEKTOB MECTHOCTH ¢ oMotkio Agisoft PhotoScan.

7) Coop reogaHHbIX.

AspodoTocheMKa, BBINOJIHEHHE CHEMKH MECTHOCTH IO MOJICTHOMY 33aHHUIO.

8) O0padoTKa U aHAJIM3 Te0IaHHbIX.

Cozpanue 3D-Mopeneii.

9) N3yuenue ycTpoiicTBa IJisi IPOTOTUIIMPOBAHUSI.

O3HaKOMJICHHE C YCTPOWCTBAMU MPOTOTUIHPOBAHUS, MPEIOCTABICHHBIME oOydatonmmcs. O0ydarommecs
y3HAIOT 00IIMEe MPUHIUIIBI PaOOTHl YCTPONCTB, a TaKKe KOT/la OHM MPUMEHSIOTCA U YTO C UX MOMOIIBI0 MOXKHO
MOJTY4UTb.

10) IToaroToBKa JAHHBIX JJIsl YCTPOHCTBA MPOTOTUIIMPOBAHUSI.

[ToaroroBka 3D-Mmojeneid, SKCIOPT JaHHBIX, MOJATOTOBKA 3aJJaHUH 10 MEeYaTH.

11) IlporoTunMpoBaHmue.

[IpumeneHnue ycTporcTB npoToTunupoBanus (3D-ipunHTED).

12) IlocTpoeHHe NPOCTPAHCTBEHHBIX CHEH.

JloronHeHne Mozenel 1o JaHHbIM a3pO(OTOCHEMKHU € TTIOMOIIBIO PYYHOTO MOJEIMPOBAHUS U OJrOTOBKA K
[IeYaTH Ha YCTPOMCTBAX MPOTOTUITUPOBAHUSI.

13) IToaroToBKa Mpe3eHTAIMIA.

H3ydyeHrne OoCHOB B MOAroTOBKe mnpeseHTanuu. Co3gaHue mnpe3eHTanuu. [loAroToBka K MHpeaCTaBICHHIO
pealn30BaHHOTO MPOTOTHUIIA.

14) 3ammTa NpoeKTOB.
10



HpeI[CTaBJ'ICHI/Ie PCAIIM30BaAHHOI'O ITPOTOTHIIA.
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TemaTnveckoe IJIAHUPOBAHUE

Bcero Hata

Ne n/m Pa3nensl nporpaMMel yueGHOTo Kypca gacoB |[To daxry [[Io many
3aakoMcTBO. Texuunka 0e3onacunocru. BBoanoe 3ansitue

1 («MeHsist MUDP»). 3
BBenenue B reonngpopmannonnbie Texnonoruu. Keiic 1:
2 «CoBpemeHnble KapThbl, WK Kak onucars 3emiio?». 9
HeoOxoaumocTh kapThl B coBpeMeHHOM Mupe. Chepsl

2.1. IIPUMEHEHHUS], ICPCIICKTUBBI UCIIOIb30BAHUS KAPT. 1
BekTopHble naHHble Ha kapTax. 3HakoMcTBO ¢ Beo-I'HC.

Cgert u 1BeT.lIBeT kak aTpuOyT KapThl. 3HAKOMCTBO C

2.2. KapTorpauecKuMu OHJIAIH-CEPBUCAMHU. 3
Pounb nBera Ha kapre. Kak 3acTaBuTth 1BeT paboTaTh Ha

2.3 cebs? 2

2.4. Coznanue 1 myOauKaIusi COOCTBEHHOM KapThl. 3
Keiic 2: «I'100aabpH0e mo3unnonuposanue “Haiiim ceds

3 HA 3¢MHOM I1ape”». 6
3.1. Cuctemsl r100aJ5HOTO TO3UITMOHUPOBAHMSL. 3
3.2. [IpuMeHeHre CIyTHUKOB AJIs TO3UITMOHUPOBAHMUSL. 3

4 ®otorpaduu U NaHOPaMblI. 14

Hcrtopus pororpaduu. ®ororpadus kak crnocod u3ydeHus
OKpY’KaroIlIero Mupa.

4.1. 3
XapakTepucTuku (hoToarnmnaparos.

4.2 [TomyueHnue Kka4ecTBEHHOTO (DOTOCHUMKA. 3
Coznanne ceprudecknx nmanopam. OCHOBHBIC TTOHSTHSA.
Heo0xonumoe ob6opynoBanue. TexHuka ChEeMKU
chepryecKkux maHOpaM pa3IMYHON anmapaTypoi (KaMepsl
cMmapTdoHOB O€3 MTATHBOB, ITUPPOBEIE (oTOANITAPATHI CO

4.3. ITaTUBAMU U T. ]I.). 3
Coznanne ceprudeckux nmanopam. CrmBKa mojydeHHbBIX

4.4, ¢dotorpaduii. Koppekuus u peryip naHopam. o)
Ocnosbl a3podorochemku. [l pumenenue BAC
(0ecnUIIOTHBIX AaBMALIMOHHBIX CHCTEM) B
aspodorocbemke «/ly1s yero Ha camom feJie

5 HYKeH 0eCIIMJIOTHBIN JleTaTeJbHbIN annapar?»). 43

5.1. doTorpaMMeTpHsi M €¢ BIMSIHUE HA COBPEMEHHBIA MUP. 3
CueHapuu Cb€MKH 00BEKTOB J1JIs1 IOCIIEAYIOLIETO

5.2. IIOCTPOCHHUS UX B TPEXMEPHOM BHJIE. 3
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[IpuHIMI TOCTPOEHUS TPEXMEPHOTO U300paKEHUS Ha
kommnbtoTepe. Pabota B hororpammerpuueckom I10 —
Agisoft PhotoScan unu ananornysom. OdpaboTtka

5.3. OTCHSITOTO MaTepHaa. 5
becnunotHuk B reonHpopmatuke. Y CTpoicTBO U
5.4. IPUMEHEHHUE APOHA. 3
5.5. Texuuueckue ocobennoctu BITJTA. 3
5.6. ITuotupoBanue BITIA. 7
5.7. Hcnonb3oBanue 0ECHMIOTHUKA JIJIs1 CBEMKH MECTHOCTH. 7
Boznukaromue npobsieMsl pu co3nanuu 3D-monenei. 6
5.8. Crioco0Obl peTaKTHPOBAHUS TPEXMEPHBIX MOJIETICH.
TexHoIorn NPOTOTUIIUPOBAHUSA. Y CTPONUCTBA IS
BOCCO3/IaHUs TPEXMEPHBIX Mojeneil. Pabora ¢ 3D-
IPUHTEPOM.
5.9. 3
Du3nyecKkue 1 XMMUUECKHE CBOMCTBA TU1acThKa A 3D-
5.10. | mpunrepa. Ileyatp TpEXMEPHON MOAEIH IIIKOJIBL. 3
Keiic 3.2: «I3MeHeHne cpeabl BOKPYT IIKOJIbI». 27
6.1. Pa6oTa B 10 miis pydHOTO TPEXMEPHOT'O MOJICTUPOBAHUS
— SketchUp min anamoruuHom. 3
6.2.
[DKCrIopTUpOBaHUE TPEXMEpHBIX (aitnos. [IpoekTrpoBanme
COOCTBEHHOM CIICHBI. 9
[leuats Mmonenu Ha 3D-npunTepe. Odopmienue
6.3. TPEXMEPHOH BENIECTBEHHON MOJIEIH. 6
I IloaroroBka 3amMThl IPOEKTA. 6
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8 3aiuTa npoeKToB. 2
3akmounTenbHoe 3aHsATre. [lonBeseHre UTOTOB pabOoTHI.
9 [Tnanel o gopaboTke. 1
Utoro |102

4. Keiicbl, BXOAsIIIIHE B IPOrPaMMY

Keiic 1. CoBpemeHHbIE
KapThl, uau Kak onucatp
3eminro?

Keiic 3HakomMuT 00yyaromuxcs ¢ pa3HOBUIHOCTSIMU JIAHHBIX.
Pemas

3a/a4y Kelica, 00yyaroniyecst IpoxXoasT CIEIYIOIUe TEMATUKHU
KapThl U OCHOBBI UX ()OPMHUPOBAHUS; U3yUCHHE YCIOBHBIX 3HAKOB U
MIPUHIIUIIOB UX OTOOpaKeHUs Ha KapTe; CUCTEMbI KOOPJAUHAT U
IIPOEKIMH KapT, UX OCHOBHBIE XapAaKTEPUCTUKU U BO3ZMOKHOCTH
MIPUMEHEHHUS; MaclITal U JIp., BCIIOMOTraTelIbHbIE HHCTPYMEHTHI
(hopMHUpOBaHUS KapThI.

Ketic 2. I'mobanbHOE
MO3UIIMOHUPOBAHUE
«Haiiom

ceOsl Ha 36MHOM Iapey.

HecmoTps Ha TO, YTO HABUTaTOPHI U CHIOPTUBHBIC TPEKEPHI CTATTN
HEOTHEMJIEMOM YaCThIO HAIlIeH KU3HU, MAJIO KTO 3HAET MPUHITUI UX
pabotsl. [Ipoiias keiic, oOyJaromuecs y3HarT PO
I''IOHACC/GPS —

MIPUHIIUIIBI PAOOTHI, UCTOPUIO, COBPEMEHHBIE CUCTEMBI,
MIPUMEHEHUE.

[Tpumenenue norrepos. Busyanu3zaius TEKCTOBBIX JaHHBIX HA
KaprTe.

Co3nanue KapTbl UHTEHCUBHOCTH.

Keiic 3.1.
AspodoTochéMKa.

«Jlst yero Ha camMoM Jene
HYK€H O€CIUIIOTHBIN
JeTaTeIbHBIN anmapaT?y.
Keiic 3.2. MI3menenue

cpeabl

BOKPYT HIKOJIBI.

OOBEMHBIN KeHC, KOTOPBII MO3BOJIUT 00YUYaIOIIUMCSI OCBOUTH
MOJIHYEO TEXHOJIOTUYECKYIO IIETIOYKY, UCTIONB3YEMYIO
KOMMEPUYECKUMHU KOMIIAaHUSAMH. Y CTPOMCTBO M MPUHITUTIBI
¢ynkunonupoBanus BITJIA, OcHOBBI POTO- ¥ BUICOCHEMKH U
npuHIUIOB nepeaaun napopmanuu ¢ BITJIA, 06paboTka JaHHBIX C
BITJIA.

[Iponomxkenue keica 3.1. OOyuatomuecs, UMesi B CBOEM
pacnopsKeHHH IEKTPOHHYIO 3D-MOelNb HIKOIIbI, TPOJOIIKAIOT
BHOCUTBH U3MEHEHUS B MPOAYKT C LETBI0 0JIaroycTpoicTBa paioHa.
OObyuaromuecs MpoJoIKAIOT COBEPIICHCTBOBATh CBOM HaBBIK 3D-
MOJIEJIMPOBaHUs, 3aBepIlias MPOEKT.
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MarepuajibHO-TEXHUYECKNE YCJIOBHS peaju3aluid OCHOBHOM

o0pa3oBaTe/IbHOM MPOTrPAMMBI
Cnucok o0opyoBanust
KoMmnblorepusiii kiace UKT
- M®Y (nmpunTep, ckaHep, konup) MunuManbsHbie: popMat A4, ta3epHsbiid, 4/0, 1 miT.
- HoyTOyKk HacTaBHUKA C MPeayCTaHOBICHHOM OMEPaMOHHON CHCTeMOi, 0(pUCHBIM IPOrPaMMHBIM
obecrieueHrEeM TMPOU3BOAUTENBHOCTL Mporieccopa (mo Tecty PassMark — CPU BenchMark
http://www.cpubenchmark.net/): He menee 2000 equnuIl; 00bEM ONEpaTUBHOMN MaMATH: HE MeHee 4
I'6; 00bém nHakonutenst SSD/eMMC: nve menee 128 I'6; [0 nis mpocMoTpa U peaakTUPOBAHUS
TEKCTOBBIX JJOKYMEHTOB, JJICKTPOHHBIX TaOJHII U TIpe - 3E€HTAIHMA paclpocTpaHEHHBIX (HOPMATOB
(.odt, ,txt, .rtf, .doc,
.docx, .ods, .xIs, .xIsx, .odp, .ppt, .pptx)., 1 mir.
- HoyrOyk ¢ mnpeaycTaHOBIEHHOW OIEPAIMOHHOW CHCTEMOH, O(UCHBIM TPOTPAMMHBIM
obecnieuenneM. HoytOyk: He Hike Intel Pentium N (unu Intel Celeron N), ne mmwxe 1600 MI'm,
1920x1080, 4Gb RAM, 128Gb SSD; npouzBoautensHOCTh nporeccopa: He MmeHee 2000 equnui; [10
JUTSL IPOCMOTPA U PEJAKTUPOBAHUS TEKCTOBBIX JOKYMEHTOB, 3JIEKTPOHHBIX TAOJHI] U MPE3CHTAIUI
pacrnipoctpan€HHbIx Gpopmartos (.odt, ,txt, .rtf, .doc, .docx, .ods, .xls, .xIsx, .odp, .ppt, .pptx). , 10 mT.
- WnaTepakTuBHbIN KoMIUIekc. KonnmyecTBO 0JHOBpEMEHHBIX KacaHuii— He meHee 20., 1 mrT.

YPOK TexXHOJI0ruu

AnnutuBHOE 000pYyIOBaHUE

- 3D-o00pynoBanue (3D-npuntep). Munumaneheie: Tun npuatepa: FDM; matepuan: PLA; pabounit
CTOJI: C TIOJIOTPEBOM; pabouas 00IacTh (XYZ): ot 180x180x180 MM; CKOpOCTh IeyaTu: HE
MeHee 150 MM/cex; MUHMMambHAs TONIIMHA CIIOs: He OoJee 15 wmxm;  ¢dopmar  ¢aiinos
(ocnoBnbIe): STL, OBJ; 3akpbIThIil KOpIyC:

Hanu4ue., 1 mrT.

- [Inactuk nns 3D-npunrtepa. TonumHa miacTukoBoit HuTH: 1,75

MM; Matepuai: PLA; Bec karymku: He MeHee 750 rp., 15 mr.

IO nmns 3D-momenupoBanusa. OOnaunwni wHCTpyMeHT CAIIP/ ACVII, oxBaTbBaromuii BeCh

mponecc pa6OTBI C U3ACITUAMHA — OT MPOCKTUPOBAHHUA 1O U3TOTOBJICHUA.
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