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L. NOACHUTEJBHAS 3AITUCKA
1.1 HampassienHOCTH NPOrpaMMeI

HampasnesHocTs -— Texmmyeckas.
YPOBEHb — O3HAKOMMTENEHEIL

1.2 ARTyaIbHOCTH HPOrPAMMEI

C KkaXIbIM TrOJOM B HAeH cTpaHe YREIHUHBACTCA TUCIO JIETeil, 3aUHTEPECOBAHHBIX B
OCBOCHHH TIPOrpaMMHPOBAHHA, pOOOTOTeXHHKH, 3/] MOMCTHPOBAHUA W MEHATH. CoBpemeHHEIe
TPeOOBAHHA MONEPHH3ALMH CHCTEMBI O0OPA30BAHMS  TakiKe KacaloTes, Mpewkle BCero,
AOCTYIMHOCTH M KavecTBa OOpa3OBAHMA TEXHHYECKOH HATIPABICHHOCTH i MIOCTPOCHUSA
UHINBUIYyanbHOH o6paszoBatenbHoll TpaekTopum peGeHka, B TOM 4uHCIE ¢ OCOBLIMH
o6pa3oBaTeNbHEIMH [TOTPeGHOCTAMIL

Handas mporpamma paspaGoTaHa TN O3HAKOMICHMA IETell ¢  OCHOBAMI
TporpaMMHpoBaHua, poGotorexHuku u 3J1 nedarn. [lporpamMma Hampasncha Ha pa3BHTHE
HHHOBALHOHHOTO HHXXEHEPHOro H TeXHOJIOrHMYecKOro MBILLIeHHs peGeHKa, a Takke CHIDKEHMe
PUCKOB  HCTATHBHOTO ~BIMAHMA TEXHOIOIMMECKOTO MHpPAa Ha pA3BHTHE KPeaTHBHOCTH,
MoOO3HATEILHOCTH,  BOOOpakeHHs, a  Takke Ha MOLUMOHANBHYIO, MOTHBALHOHHO-
noTpeGHOCTHYIO cepy peGenka 11-14 ner. Ilporpamma nozpomser co31aBaTe OJaronpHATHHIC
YCIIOBHA Jisl Pa3sBHTHS TBOPUYECKUX CHOCOGHOCTEH MKOILHUKOR.

HanHas nporpamma paccuntana Ha nereif ¢ 11 o 14 et u cocTasena B COOTBETCTBUU
¢ HOpMaMH, YCTAHOBIICHHBIMU CIeAYIOICH 3aKoHogaTensHOl Gasoii:

1. ®emepaneupii 3akon ot 29.12.2012 r. Ne 273-®3 «O6 obpasopanun B Poccuiickoi
Depepatnn;

2. 3axon Pasanckoif obaactu ot 29.08.2013 Ned2-03 «O6 obpazopanuu B Pazanckoit
obmacTm».

3. Tlpukas MunncrepeTra obpasoBanus u nayku Poccuiickoit ®enepauuu ot 29.12.2014 ropa
Nel644 «O pHeceHHH u3MeHeHHH B HpHKa3 Munucrepctea ofpazoBaHus M Hayku
Poccuiickoit ®eneparmu ot 17.12.2010 roma MNel897 «O6 yreepiaennu QefepaibHoro
TOCYAAPCTBCHHOTO 06PA30BATENEHOTO CTAHIAPTA OCHOBHOTO 0B1Iero 06pa3oBaHis».

4. Tlocranornenmne ['maBHOrO rocyaapcTREHHOTO CaHWTAapHOTO Bpaya Poccuiickoit Pegepanun
or 29.12.2010 r. Ne 189 «O6 yreepwnennn CaulluH 2.4.2.2821-10 «CanuTapHo-
SIHJCMUONOTHYECKHE  TpeGOBaHWI K  YCNOBMAM W OPraHM3alum  obydeHus B
001IE00pa3OBATENILHBIX YUPEKIEHUSIX,

5. Ilpuxaz MunuctepcTea npocseluenus Poccuiickoit ®enepauun ot 20.05.2020 Ne 254 "06
YTBEPHKACHUH (he/IepanbHOTO TepeyHs Y4eOHHUKOB, NONMYIICHHBIX K HCTIONb30BAHMIO pu
pealH3allii  MMCIOIAX TOCYJAPCTBEHHYIO AKKPEAMTALHIO OOpa3oBAaTEBHEIX MpPOTpaMM
HauaIbHOrO 06IIero, OCHOBHOTO 061IIeTo, cpenHero obuiero o6pasoBaHus OpraHu3aLusgMH,
OCYIIECTBIAIOMHME 00pa30BaTC/ILHYIO AEATCIBHOCTE",

6. Ilpuxas MuancrepeTBa npocselienus Poccuiickoil ®enepamn ot 23.12.2020 Ne 766 "O

 BHCCCHMH  M3MCHCHMH B  (elepanbHblii nepedeHb yu4eOHMKOB, MONYWCHHBIX K
HCTIONB30BAHMIO  IIPH  pealu3allid  HMEIOWMX  TOCYNApCTBEHHYIO — aKKpeTHTALHIo
06pa3oBaTeIbHBIX MPOrPAMM HAYaILHOTO OBIIEro, OCHOBHOrO o6imero, cpenHero oGimero
0bpasoBaHus OPraHH3AUMAMH, OCYIIECTBISIONUMH 00pazoBaTeNIBHYIO  HESTENBHOCTD,
YTBEPXKACHHBIH TpHKazoM MHHHCTepeTBa nipocsemenus Poccuiickoit Megepaunn ot 20 Mas
2020 r. No 254" (3apeructpuposan 02.03.2021 Ne 62645)

7. Tlpukas MurucrepctBa oGpasosanus u Hayku Poccuiickoi Denepamn ot 17.05.2012 Ned 3
«O6  yrBepHIeHHH  (hellepabHOrO  TOCYHAPCTBEHHOro 0bpaszoBateNbHOro  CcTaHZapTa
cpeanero obwero oOpazopanusm».



8. OefepanbHbili  GasucHBll yueGHBI rmaE W NpUMEpHBle  y4eOHBIC TIUIaHBI JUTS
001e00pa3oBaTeNbHEIX yupeskaennii Poccuiickoii Denepauuy, peajH3yIOWUX IPOrPaMMBbL
obmero obpaszoBaHMA (IIpHKAa3 MUHHCTEPCTBA obpazoBaHus W Hayku PD Ne 1312 ot
09.03.2004 r), npukasa Munucrepcrsa obpasoBanus u Hayku Poccuiickoii Denepanuu Ne 74
or 01.02. 2012 r. «O BHeceHHMM W3MeHeHMii B (enepanshbii 6asucHBI yueGHBIH mIaH K
NpUMEpHBIe yyeOHble MIAHBI [ 00pa30BaTEIbHBIX yapexaeHui Poccuiickoit @enepanun,
pearnzyomux IporpaMmMe! o6IIero 00pa3oBaHum»;

B Hacrosiuiee Bpems wuppoBoMy 06pazoBaHMIO OTBOXHTCS OTBETCTBEHHAA POJIb B
PaSBUTHH W CTAaHOBIICHHH aKTHBHOHW, CaMOCTOATENBHO MBIC/ISAMENl JNMYHOCTH, TOTOROIL
KOHCTPYKTHBHO M TBOPYECKH pelliaTh BO3HHKAIOIIME Nepes OBIecTEOM 3aauy. [losTomy onua
M3 OCHOBHDIX 3a1a4 JNOMONHUTENBHOTO 0OpAa30BaHMs COCTOMT B TOM, YTOGHI IOMOYb YYaluMes B
MOMHOH Mepe MPOABIATE CBOM CIOCOOHOCTH, Pa3BHTL TBOPYECKHH IIOTEHLMA, HHULUATHBY,
CaMOCTOATENbHOCT,. (DOpMHPOBAHHE HHTepeca K OBIANCHHIO 3HAHHI M yMeHMii B obmacTu
LMPPOBBIX TEXHOJOTHH ABNAETCS BAKHBIM CPEJICTBOM TIOBBILIEHHS KadecTBa OOydeHHS
HIKOITBHUKOB.

1.3 Oram4nTensHbIec 0c00eHHOCTH IPOrPAMMbI

lleHHOCTB, HOBH3HA TIPOTPAMMEI COCTOHT B TOM, 910 B Heil yaensercss Oobioe
BHUMaHHE NPaKTHYECKOH NeATeTbHOCTH yYallUXCsl: OCBOSHHE B IIKOILHOM BO3pacTe 6a30BHIX
HOHATHH W MpeJCTaBNeHMH O MPOrpaMMUpOBaHHH, poboToTexHuKe, 3]] MOJIEPUPOBAHUH U
HCTaTH, a TaKKe NPAMEHEHHE TONYYCHHBIX 3HAHHH OKpYKalOWero Mupa, HHOOPMATHKH
MaTeMaTHKH B HHJKEHEPHBIX IpoekTaX. Ilporpamma ocHoBaHa Ha NpHHIMNAX NUYHOCTHO-
OPHEHTHPOBAHHOTO 00y4YeHHs, CIOCOOCTRYET NOBBILEHHIO KaYeCTBa 00y ICHu s, (GopMUpOBaHUIO
ANTOPUTMHYECKOTO CTHIIA MBILIJICHHA ¥ YCHIIEHHIO MOTHBALINH K 0GYUEHHUIO.

IIporpamma coctout U3 Tpex momyneii. OOyuenne HauHHAETCSA ¢ OCBOGHHS MEPBOTO
MOZIyIisi, KOTOpBIH JaeT NpencTaBnente o6 anroputmax, pobotax, 3/] Moxemposanumy, pabore ¢
MPOTPaMMHEIM obecTieueHreM, aKTyalTH3HpYeT TeOMETPUUIECKHE NOHATHS. 3aTeM npeanaraercst
BTOPOH MOIyib, B KOTOPBI BXOOUT NPONOIKEHHE H3yIeHHUs aITOPUTMOB Ha GoJiee BHICOKOM
YPOBHE, & TaKOKe H3YHeHHE OCHOB CXeMOTeXHHUKHU u 3] penaktop. Tpetnii Moayns, ocHOBaH Ha
YCIOXKHEHHUE YPOBHA H3YYaeMBIX AITOPUTMOB, Nepexod OT HMHTAIMOHHON CXEMOTEXHUKU K
HCIOJB30BaHHIO HACTOAIMX PpajuofeTaNel, a B u3ydeHud 3J] MeyaTd oT rpaduuecKoro
pellakTopa Iis HOBHYKOB K HHkeHepHoMy 3/ penmakropy. Ha mporsbkenumn Tpex Moxmyiedt
BeAyLUeH ABIAETCA NPOEKTHAS AeSTelbHOCTE.

Ha nporsokenun oOydeHHS [0 TpeM MOIYIAM VHAlIHECS OCBAMBAIOT OCHOREI
IporpaMMHUpoOBanus, pobototexauku u 3J] nevaTu.

B ocBoeHHH IPOrpaMMBl HCTIONE3YeTCS TONLKO OTKPHITOE TIPOrpaMMHOE 1 annaparHoe
obecnieuenye, pacIpocTpaHseMoe o CBOGOLHBIMY IHIIeH3HAMIL.

1.4 Axpecar nporpaMmesl

IIporpamma opuenTHpoBana Ha feteif ot 11 no 14 mer. B KaXo# rpymme ot 5 no 15
YenoReK.

L5 O0®EM H cpoK 0CBOECHHS IPOTPAMMABI



[Iporpamma paccautana 364 — uzyuenue Kypca IporpaMMHPOBAHUS, POOOTOTEXHUKH H
3]] nevatu

1.6 ®opma obyqenun

3aHATHS IPOXOAT B OCHOBE CBOEH MO OuHOM dopMe oOyuenna. Taxke monyckaercs
3304HOC OOyYeHHE B HEKOTOPHIX CIIydYasX, HanmpuMep, OONE3Hb pebenka. IIpakTHuyeckue
TPYMIIOBBIC 3aHATHA JONOIHAIOTCH KOHKYPCAMU U COPEBHOBAHMAMH.

1.7 ®opmer opramuzaunu ofpazosareabHOT0 npouecca

[IporpamMmoll 1penycMOTpeHO TpoBeieHHe KOMGHHHPOBAHHEIX 3aHSTHI: 3aHATHS
COCTOAT U3 TEOPETHUECKOH M TIpAKTIHIeCKol YacTel, mpuuém 2/3 KonudecTsa BpeMeHH 3aHUMaeT
NpaKTHIeCKast 9acTh.

Tpu npoBeneHny 3aHsTH TPaIUIHOHHO HCTIONL3YIOTCS TPH opMBI paboTEL:

* JIEMOHCTpalldOHHad, KorJa ofyyarolMecs CHymaroT oObicHeHWS mnexarora o
HAOMOMAIOT 32 NEeMOHCTPAUMOHHBIM SKPAHOM HIM JKpAaHAMH KOMIBIOTEPOB Ha
YUeHHYEeCKHX pabounx MecTax;

* (poHTanbHad, Korma oOydalOWMECS CHHXPOHHO paboTAlOT MOx ynpaBieHHeM
Tniejiarora;

* CaMOCTOATE/bHAN, KOTAA OOYYarollHEeCH BBINONHAIT WHIHBHUAYATbHBIC 3aIaHUS B
TEUEHHE YaCTH 3aHATUA WIH HCCKONbKHX 3aHATHIA.

IMponomxuTensHocTs 3auaTH — 1,5 waca, [IPH 3TOM CMEH4 BHIOB JEATEILHOCTH
(HckMO, roBOpeHHMe, clymaHme, uTeHMe, pabora 3a [IK m T.1.) HNPOHCXOANT Kakasie 7—10
MHHYT. [IpONOIKHTENLHOCTD HETIpephIBHOM paGoThl 33 KOMIBIOTEPOM (HAIHCAHHE TEKCTA
nporpammel, paspabotka 3D-mogenu) He mpeebimaer 15 munyr. [ms ofecneuenms pa3sBUTHA
KQKJOTO pebeHKa 3aHATHS NPOBONSTCS B HHIMBHAyalsHOW, TpymmoBoil u ¢poHTaTBHOIH
dopmax. '

1.8 AnmapaTHsle cpeacTsa

L. IlepconaspHblil KOMIBIOTEP/HOYTOYK MpEIOaABATENSL.
2. 15 yaebHbIX MeCT, BKIIOYAIOLINX KTABHATYPY U MBILlIb, NHGO TOTEKO MbIllib, B crnydae
UCTIONIB30BAHUSA HOYTOYKOR.
3. TlpoexTop u 2kpaH [1d POSKTOPA s BEISHNS TIPE3CHTALMHN U NoKkasa PasIHYHBIX
Marepuanos.
Mo6uibHas MarauTHas J0cKa 10ia yueGHOM ayaHTOPHI;
Onunyapr;
Habop 13 Tpex Tpace Ams HCTIBITAHMI H COPERHOBaHHIL;
15 ocnoBHEIX M pecypenbix HaGopos POBBO ITnatdopm, POBEO JlaGoparopwuit,
HabopoB 3naTok Ha 320 cxem, Habopor POBBO CxemoTexsuxa:
8. Opuu 3]] npunTtep MUHK;
9. Boixon B rnobanbiyio cets Unteprer.
1.9 Yuebno-meTomu4eckoe ofecnedenue OPOrpaMmabI

~No v s

IIpouecc oOyueHMs ¥ BOCTMTAHHA OCHOBBIBAETCH HA [PUHUMNAX JTHUHOCTHO-
OPHCHTUPOBAHHOTO OOYUCHUA IETAM C YYESTOM HX BO3PACTHBIX 0COBGEHHOCTEIH,

Opranuzais Nefaroruueckoro mpolecca NpefroNaraeT co3fiaHue N obyyaromuxcs
TakoH CpeZIF, B KOTOPOIi OHM MONHEE PACKPHIBAIOT CBOM TROPYECKHE CIIOCOBHOCTH U YyBCTRYIOT
cebs xombopTHO U cBOGOAHO. ITOMY CrocoBCTBYIOT KOMILIEKS METONOB, topm U cpencTB
00pa3oBaTeNbHOro Iporiecca.

QopMbl NPOBEJIEHAS 3AHATUI PasHOOOPasHbl: JeKkuusa, ¥ OGBACHEHHe MaTepuana c
TpHBIeIeHHSM 00YYaIOWNXEA, B CAMOSTOATE/bHAA TPCHHPOBOYHAA paGoTa, M IBPUCTHYUECKAS



Oecena, mpakTHdeckoe yueGHOe 3aHATHe, CAMOCTOSTEIbHAS paboTa, IpoeKTHas, HIpoBas
JeATENBHOCT.

Ha 3amaTwax mnpenycMaTpusaioTcs — clemyrolque (opmel  opranuzammm  yueGHOI
ACATENILHOCTH: HHIMBHYaIbHas (00y4aromeMycs TaéTcsi caMOCTOSTENBHOe 3aMaHHe © y4€ToM
€ro BO3MOXHOCTel), (poHTanbHas (paboTa co Beemnm ONHOBPEMEHHO, HalpuMep, IIpH
OOBCHEHHH HOBOTO MaTepHala WM OTpaGoTKe ONpeeNéHHOT0 TEXHOIOTHUECKOTro Tipuéma),
TpynnoBas (paszaeneHne o6y4aloluxcsl Ha TPYIIIBI T BBITOMHEHHS onpenenEHHoN padoTsl).

«KpacHoif HUTbIO» Hepe3 Bech OGpPazOBATENBHBI MpoLece NPOXOAUT MHAMBUAYaJIbHAS
MCCIIeOBATCNECKaA  NeATENLHOCTE BOCHHTAHHHKOB. VIMEHHO 3TOo ABIAeTCS OCHOBOH s
hopMupoBaHus KOMILIEKCa 06pa3OBaTEBHBIX KOMIETEHIIHIL.

Kak npasuno, 1/3 3auatist oTBOTHTCS HA M3/IOXKeHHe MearoroM TEOPETHYECKHX OCHOB
U3y4aeMOH TeMBI, OCTaIbHEIE 2/3 MOCBAINEHE! TPAKTHIECKHM paboTam. B xone npakTHYecKux
paboT mpedycMaTpuBaercs aHaNM3 nefcTBHEl  06ydarommxcs, obcyXIeHHe OITUMANLHOM
TOCTICIOBATEIPHOCTH  BBUIOJHEHHS 3alaHMi, MOHCK Hambomee >dpeKTHBHBIX CHOCOBOR
pelIeHUs NOoCTaBIeHHbBIX 3a1a4.

Conepikanne  yueOHbIx G6m0KOB obecmieunmBaeT  HH(OPMALMOHHO-TIO3HABATEBHBL
YPOBEHbL U HANPABJICHO Ha IPHODPETEHHE MPAKTMHECKUX HABBLIKOB paboTHI ¢ KOMITBIOTEPHOH
TEXHHKOH, JONONHUTENBHBIX 3HAHAHN, ACHOMY TIOHUMAHHIO [eJieil M Coco6oB pelaeMbIX 3a7ad.

2. IEJIb M1 3AJTAYH ITPOT PAMMbBI
2.1 llens nporpamMmme:

Ienbio mporpammer sBnsieTCs QOpMUpPOBAHHE HAyYHOTO MUPOBO33PEHUA YHANIUXCA C
HAaKIOHHOCTAMH B ODJIaCTH TOYHBIX HAYK W TEXHHYECKOTO TBOPYECTBA (chepa mesTenbHOCTH
«9ENOBEK-MalllUHaY), a TAkKe OCBOEHWE MMM METOJOB HAYYHOTO IMO3HAHHS MUpa, pa3sBUTHE
HCCTICNOBATE]IbCKUX,  NPHKIANHBIX,  KOHCIPYKTOPCKHX  cmocoGHOCTell  Ha — npHMepe
pOrpaMMHpPOBAaHUS, poboToTeXHHKH H 3]l MogenupoBaHus 1 nevaTH.

2.2 3amavH DPorpaMMel

O6pazoBaTenbHbie:

* ofyueHre HeOOXOIMMBIM 3HAHIM aHATH32, ANTOPUTMH3ALIN 1 IIpOrpaMMHPOBaHHU;

*  (opMupoBaHHe HaBbIKOB 0GPaboOTKN U TIepeNaym OMyIeHHOI uHpOpMaIHy;

° GHAKOMCTBO C pasIMYHBIMM BHI4MH AalTOPMTMOB, MEXaHM3MOB, 3IMEKTPOHHBIX
«YMHBIX» YCTPOHCTB H HX HpPHMEHEHHEM;

*  0DlMe NpencTaBleHus 0 poGoTax, Po6OTHIMPOBAHHBIX ycTpolicTBax, 3D-npunTepax,
HX HA3HAYCHHH ¥ BO3MOXKHOCTSX MCTIONB30BAHMS B OBITY H HA MPOH2ROJCTEE;

¢ TPHHIMITHAILHEIX CXeMaX H NPONeeBTHYEeCKHUX OCHOBAX TEOPUH aBTOMATHUECKOTO
yrpasiienus (TAY);

*  IH]POBBIX «OpraHax IyBCTBY (LU(POBas 1a6OPATOPHS) K HX HA3HAYECHUH,

* HPOTOTHNHPOBAHMIO, H30OPETATENBCTBY, MHKPOIIEKTPOHHKE, IPOTPAMMUPOBAHHUIO.

Pa3BHBAKOLIHE:

° YCTHOH peuH, B TOM YHCIie YMEHHI BBIpakaTh CBOHM MBICIH, TOTPeGHOCTH, CTPOUTE
TOTHYECKH  B3aHMOCBA3AHHBIC  IIPEIOKEHMS B  CHUTyaMiX  obueHus,
apryMeHTHPOBATh H 0GOCHOBBIBATE CBOIO ITO3HIIHIO,

°  MBIIICHHS, ONEPATHBHOM NaMATH, BHEMaHHS W BOOOPaKEHH;

* KOMMYHUKATHBHbIX YMEHHMH, HeoOXOmUMble OIS B3aUMONEHCTBHA B JETCKOM
KOJUIEKTURE,

* BOJIH M YMEHMil NIPeooeHHs COOCTBEHHBIX JKeTaHuH B CHTYaIHsAX, I/l Heo6X0IuMo
NpHHUMATE YCJIOBUA COBMECTHOH JEATENBHOCTH ¥ COBMECTHO NPHHATBLIX HOPM
[OBEACHUS;

e MOOO3HATENLHOCTH,



© TCPBHYHBLIX OLEHOYHBIX YMCHHH (CAMOOLCHKM DPe3yNbTaTOR JIHYHOI TIPOCKTHOMH
ACATENLHOCTH M KCIEPTHON OLEHKH Pe3y/bTATOR NPOEKTHOH JeSTeIbHOCTH CBOMX
CBEPCTHUKOB B 0OJIACTH OCHOB POBOTOTEXHUKH).

BOCIIUTATENLHEIC:

¢ JIHMHOH OTBETCTBEHHOCTH 3a pe3yNbTAaTHl CBOGHl JeSTENBHOCTH Ha npuMepe
pa3paboTKu COBCTBEHHBIX U COBMECTHBIX [IPOCKTOB,;

® YBAXHTETBHOIO OTHOIEHHA K caMoMy ceGe, B3POCIIBIM M CBEPCTHHKAM:

* YMeHHH coBMecTHOH paboTel B KoMamne, JOroBapHBATLCS, BBICAYINIMBATE U
TIPHHHMATh  A/IBTCPHATUBHYIO TOYKY 3DCHHS, YYMTRIBATH HHTEPECHl H HyBCTBA
CBEPCTHHKOB, CONEpEeXMBaTh HX HeyfauyaM M pajoBaThci ycleXaM, afekBaTHO
BBIPAXKATH CBOH YYBCTRA;

* KOPPEKTHOI'O II0BEIEHHS B KONIEKTHUBE;

OCHOB 6e30nacHoH TeXHOIOTHIecKoH ACATENILHOCTH,

II. CONEPXKAHUE IMTPOI'PAMMBI

1. Yuebusiii maan

Ne n/ne

Tema

Koanuectso yacos

Beero

Teopusn

TlpaxTika

DopMbE
OprasHH3amHy
3AHATHR

Dopma
ROHTPOS

Bsenenne B
poboToTexHHKY

1

1

-

Jlexmus,
AHCKYCCHH

Pedexcus

Texunra Gesomacuocrn,
Tonstie o
poGoToTexHnke.
Opranuzamusa pabouero
MecTa

POBBOckaixa

14

10

Jlexuws,
AHCKYCCHS,
NPOEKTHAS
HeATeIbHOCTH

Pedaexcusn,
TeXHHYECKoe
3a/1aHMe

OcHoBHEBIE
MaTeMaTHIeCcKHe
NIPEACTARIICHNS,
NOCTPOCHUEC JTHHEHHBIX
" Ge3yciorHo-
OUKITHYECKHX
ITOPHTMOB.

ITpencrasmeane 0
BpeMenn.  Ilosasyepa-
Buepa- CerojiHs- 3aBTpa-
nocnesaprpa. Hudper u
qucaa, Cuer B mpsaMoM H
oBparHoM TIOPSIKE.
CpasneHue cBoMCTE
ofnexroB. CocTaBleHne
AITOPHTMOB pazHBIX
THIIOB

I'pynnuposka 0GreKToB
COTIIACHO HX cBOCTBAM,
TTouck
3AKOHOMEpHOCTEH,
CocrapicHne

WITOPHTMOB PasHBIX




THIIOB.

Cospanne MynbTduIbMa
cBOOOIHOH TeMaTHKH M0
CODCTBEHHEBIM
AMTOPHTMAM c
BOSMOYKHEIM
NoJKI0YeHHEeM poboTa
POBBO

JlaGoparopus

Jlexuus,
AHCKYCCHH,
NMPOEeKTHAsN
JeATEILHOCTE

Pednexcusn,
TeXHHYECKOE
3aaHne

3HaKOMCTBO c
Jlaboparopueii

Wzygenue narunkos

Prrgasok

Haruuk ceeta

Harauk 3ByKa 31
3BYKOBBIE BOJIHEI

Hrorossrit TIPOEKT
VMHBIHA T0M

3D mogenuposaunue B
TinkerCAD

19

Jlexnus,
OHCKYCCHH,
NPoeKTHAS
MeATeNLHOCTE

Pedaexcus,
TEXHHYECKoe
3agaHue

TeomeTputeckue
(urypsr, HOHATHE
2CKH34, ropsqme
KI2BHUIH, 3HAKOMCTBO ©
uHTEpdeiicom
THHKEPKaJT

Bpamiene,
HCIIOJIB30BAHHE — Yucen
Ul 3aJlaHiS pasMepa,
BHIPABHHUBAHHE, ITYCTHIC
(pErypEl, cHMMeTpY,

HNmnopr, IKCIIOPT,
PYIETKa, COSIHHHTEIH,
Hayalo TBHIKBH 3afaHue
1o uHTep(eiicy Hauamo
1epBoi Oonpoi
paboTel

Karanynsta, co3nanue
OTJCJIBHBIX AcTanei

PazpaboTka Monenu B
TinkerCAD

Hzyqenne
HepeIaTOYHOTO YHCIA

Pazpafotka cocraBHoi
urpyiiky B TinkerCAD

3-D neuarts

WTorosLiil npoexTt




1. 3aner, 2
CamocronTenHas
pA3PaAGoTKA PoeKTa
2. Copepixanne nporpaMmer
Ne
.~ Yean Conepxamue Yuammuecs Yuammecs moKnbi
i BOJIKHBE 3HATH YMeTh
1. Bsenenne B pobororexnnky 1. Texuuxa 1. ®UO neparora,
GezomacHoCTH. nMeHa pedaT B
[Tonsrue o Tpymme.
poboTorexHuie. | 2. Tlpasuia
Opranmsanis TIOBEJIeHHS Ha
pabodero mecra 3aHATHH
Bepcuu 3. Buasl pobotos B
KOMILJICKTOB IPOMBIIUIEHHOCTH
POBBO Kpatkmii Bupzi poboTos
0G30p POBLO.
COAEPIKUMOrO
poboToTexHUYECKOT
O KOMITIeKTa
2, | POBBOckazk | 3. 3HAKOMCTBO ¢ 1. gTo Takoe 1. Oprasuzosats
a KOMITBIOTEPOM, C [EPCOHANILHBIH paboyee MecTo
Mmblieio. Pabora B KOMITBIOTED, 2. Bewxmuso

riporpamme Geompris
4, OcHoBHBIE
MaTeMaTHYCCKHe
TIPEeICTABEHHS,
HOCTPOeHHe THHEHHBIX
n Oe3ycnoBHo-
LUKITHYECKUX
aJrOPHTMOB.

5. Cnpaga- ciieBa-
TocpeHHe, HalpaBo-
Haneso. [ opu3oHTATBHO.
Brizel anroputMoB.
Hauano-xonen. Havasno-
KOHeL[ aJlTOpUTMa.

6. Ha, Hax, noxn,
BCpX-HHU3. BBepx-BHU3.
Bere-auxe.
Beprukansso. Broxu
anropurma. Touka,
npsaMas, KpHpas,
oTpesok. Hro Takoe
O0K-CXeMa anropuTMa.
7. Ludpet 1 uncna.
Uudpsnt ot 0 10 9.
Ioctpoenne uncen
BTOPOIO U

HOYTOYK, 5KpaH,
MBIILIb,
KJlaBHaTypa,
Kamepa,
MHKpOGOH

4TO TaKoe
HporpaMMIpoBa
HHUE,
nporpamMa,
IPOrPaMMHCT,
HPUHITATT
IPOTPAMMHOIO
yHpaB/ieHusl,
KOMaH/Ia, A3bIKH
TIPOrpaMMHpPOBA
HHA,
BH3YyallbHOE
IpOrPaMMHUPORA
HHe

4TO TaKoe
AFOPUTM, BUJIbL
aJIrOpUTMOB,
aIropUTMHPOBA
HHE, 3a49eM
aIrOPUTMHPOBA
HUE A1a

obpamarbes K
VIUTEO U
pebsitam ¢
npocs0oii 1
BOIIPOCOM




HOCJIEAYIOIIHX
JecaTioB. JloManas,
YIIIBL, BUJBI YTIIOB.
Tpeyromsuuxk. Kpyr.
Kgagpar.
Ipamoyronsusk. Opan.
Coctapnenue
JHHENHHOTO airopuIMa.
8. Bonbine-mensie.
INocnenoBarensnocts
coObITHH. PaHbmie-
nozxe. OXHOBpeMeHHO.
Cocrasnienue
JTHHEHHOTO aNropHUTMa
9. Menensro.
brictpee. BricTpo.
Ouens. brictpo. Konern-
OeCKOHEUHOCTE.
Crepenu- czamm.
Cocrarnenne
be3ycroBHO-
ITUKITUYECKOT O
aJIrOPUTMA.

10.  Caepxy- cumzy.
Beire- Hrke.
[Ipencrasiaenue o
BpeMeHH. CeKyHa.
Miunyta. Yac. Cyrku.
Hepensa. Mecsu. Ion.
sy Henenn. Bpemena
roga. CocraplieHHe
0e3yclnoBHO-
HMKIHYECKOT0
aNrOpHTMa.

11.  Ilpencrasnenme
o BpeMeHH. [lozaBuepa-
BYepa- CEroHM- 3aBTpa-
nocnesasTpa. Ludpe 1
yuciia. CYeT B IpAMOM H
00paTHOM MOpsIIKe.
CpaBHeHHE CBOMHCTE
obwextoB. CocTaBieHne
aJIFOPUTMOB Pa3HBIX
THTIOR

12.  I'pynmaposka
O00BEKTOR COTMACHO HX
cBoictBaM. [lowck
3aKOHOMEPHOCTEH.
CoctaBrnenue
allTOPUTMOB Pa3HBIX
THIIOB.

13.  VYmpasnenue

Halycanus
IpOrpaMMEI
4TO Takoe
poboToTexHuKa,
pPO0OT, BHILI U
HazHaYCHUe
pofoToB
3HATH LUPPEI
0,1,2,3,4,5,6,7.8
.9; nonumarts
PA3HUILY MEXIY
mHdpamMu u
YHCJIAMH; YMETh
COCTaBIIATh
JBy3HaYHbIe
quca;
Ha3beIBaTh 9YMClIa
10 20 B npsaMoM
U obpaTHOM
TIOpsIKe
3HATH TaKHe
TIOHATHS KaK:
BEPTUKATEHO-
FOPH30HTAJIBHO,
HayaJlo- KOHel-
OeckoHeUHOCTS,
MeJiTIeHHO-
ObicTpee-
OBICTPO- OYEHE
OBICTPO
3HATh eIUHULEI
HU3MEPEeHHA
BpPEMEHH, IHH
HeIenH, 4yTo
TaKoe HezeJs,
MeCSIII TOJ;
TI0CIIe/IOBATENb
HOCTE YacTeil
CYTOK, JiHell B
Heqene,
MECSIIIEB B FOAY
3HATH
FeOMETPHIECKH
e Gurypsi:
KBazpar,
NPAMOYTONBHHK
, TPEYTONbHHEK,
KpYT, oBall
3HaTh
OTHOILCHUS: Ha-
Han- mof,
clIeBa- Cripapa-




poborom Po66o B
nporpamme Robbolr.

14, OcHosm
POBOTOTEXHUKH.
Poborer. Cospanne dona
IJIs1 IepeMelleHne

rnocepeivHe,
bonelIe-
MEHBIIIE,
CTiepeln- C3a/1H,
CBCPXY- CHU3Y,
BBIIlIe~ HIKE,

poborta. paHbliIe- TO3Ke-
15.  Ilporpammupoga OJHOBPEMEHHO,
HHEe poboToB [103apyepa-
2. Co3znanne BUEpa- Cero/Hs-
MYIIBT(hHIEMA 3aBTpa-
¢roboaHOIM NIOCJIC3aBTPA.
TEMaTHKH o 4. umers
COOCTBEHHBIM NPEACTABICHHE
ArOPUTMaM ¢ 0 TOUKE,
BO3MOKHBIM IPAMOIA,
NOAK/ITIOYEHHEM KPHBOIA,
pobota PoG6o oTpeske,
JIOMaHHOH
JAMHWH, YTIIax,
BHJIaX YIIIOB.
3. | JlaGoparopus | 1. 3HakoMcTBO © 1. Yro Takoe 1. coctaBnaTh
Jlaboparopueii “YMublit 1oM™ 1 JTHHEHHbIE ’
2, Hsy4enmue 1aTYuKoOB KaKoBbI 00HIe BeszycnoBHO-
3. Prmaxcox TIPUHLIMIIBT LHKIHYECKHE
4. Jlatuux ceta paboTsl AITOPUTMBI U
5. Jlatunk 3ByKa u JaTYMKOB H H300paXkaTh MX
3BYKOBBIC BOITHBI CEHCOPOR B CXeMY, HCTOMb3Ys
6. Oxpannag “VYMuom gome™; CTaHIapPTHEIC
CHIHaNH3alHA 2. OCHOBHBIE 6roku
7. Hatuux BCTPOEHHEIE 2. COCTaBIATH
TEMIICPATYPHI JATYUKH H 3AKOHOMEPHOCTH;
8. DHeprus setpa YIpaBItoNI1e HCKATb HapyLICHHUA
16.  Wroroslii /IEMEHTBHI 3aKOHOMepHoCTE
NPOEKT YMHBIH foM JlaGopatopui; 3. yCTaHaBAUBATH
3 OCHOBHEIE noclae oBaTellsHOC
SJIEMEHTEI TH COOBITHI
JlaGopatopuu ; | 4. ananuzupoBaTh,
4. KaK COCTaBHTH 1 CPaBHHBATH
TeCTHPORATE CBOMCTRA
HporpaMmy HCCNenyeMbIX
YIpaBleHHus MPENMETOB,
NBHKEHHUEM H 00BEKTOR M
CMEHOM SBITEHMI;
KOCTIOMOB 5. 0bobmars, TO ecTh
CIIPaHTOR; BEISB/IATE 001IMe
10. npumeHeHne CBOHCTBA
JlaT9HKa CBETA B NpeIMETOB B
IporpamMMax. TpyIe;
6. pacripenenars
TPEIMETHI B

TPYIIIBI 110




BBIOpaHHOMY
CBOHCTBY
7. cUHTe3HpoBaTh Ha
OCHOBE BEIOpaHHOH
CTPYKTYPbI
8. IelcTBOBATH 110
AHAJIOTUU
9. pabotars B cpene
Robbolr
10. cocrasnaTs
IIPOrpaMMBI TIpH
HOMOILH
BU3YalbHOTO A3bIKa
IIpOr paMMUPOBAHH
g Robbolr
11. moms3oBaThCH
rpaduyeckum
peflaKTopoM
Robbolr
12. 3amporpammuposa
T pobota Po660,
HCIIONB3YS
BHU3YaJIbHBIN A3BIK
[IPOrpaMMHPOBAHU
a1 Robbolr
4. | 3D I'eomerpuygeckue I'eomerpuyeckn | |. HcmomssoBats
MOJeIMpoBan (HUTYpEL, TIOHATHE ¢ GopMsl 13 IPUHLIUITBI
ue B ICKM3a, TopIIHe HPUPOIEL. allrOPUTMH3AIIHY;
TinkerCAD KJIaBHILH, HnTtepeiic 2. m300pakath
3HAKOMCTRO ¢ TinkerCAD, o0beMHBIE
uHTephercoM PaGouas [IpeaMeThl K
THHKEpKal TUIOCKOCTB. CO371aBATH
Bpamenue, Iopsune HECJIOKHEBIE
HCTIONIE30BaHHE KJIABHIIH H 00BEKTHI,
qucern 1)1 3aXaHuA TiepeMellieHHe HCTIOJIb3YS TPUEMBI
pasMepa, 00LEKTOR. pabortsl ¢ 3d-
BLIpAaBHHMBaHHeE, Hedopmuposan pPYy4KoH (cozmanne
IycThie (hUTYPHbI, e, U coeTMHeHHe
CHMMETPHH, HepeMelneHne IUTOCKOCTHBIX
Hmnoprt, skenopr, 10 OCSIM. 00BEKTOB,
pyneTka, co3ganue
COEUHUTEIIH, 00BEMHRBIX
Ha4aJio THIKBBI IOpeIMeToB U T. 11.);
3azaHue 1Mo 3. CcaMOCTOATENBHO
uHTepdeiicy Hauano BBIIOTHATD
nepBoit GomnpImoi 3aJaHud,
paboTsl BOILIOIATE CBOM
Karanynera, HIEH B
CO3JJaHHE OTAEBHLIX TEXHHYECKOM
aeranen TBOPYECTRBE;
CamocTtosiTenbHas 4. aHaTU3UpOBATH
IpaKTU4ecKas XapaKTePHCTHKH




pabota Cuena

oOBeKTOB,
OTIMTHYATE
JBYXMEPHBIC H
TPEXMEPHBIC
0BBEKTEL.

Hroroseiit npoext

TBopueckue
TIPOCKTHE

Kputepun ouenkn
TBOPUYCCKUX [POCKTOB

1

1.

9.

COCTaBJIATh
ATOPUTM H3
MOCIeNOBATENRHOC
TH KOMaHI,
AHAIM3UPOBATE €T
paboTocmocobroct
b

CO3/7aBaTh
nepeMeHHble,
oBAaBIITE HX
3HAYEHUs B [{pyTHe
KOMaHIbi
CO3MaBaTh CIIUCKH,
n00aBnsaTE H
YAAJIATh U3 HUX
HOBEIE JIEMEHTEHI,
obpamarbes k
Pa3TMYHbIM
IeMEeHTam
CITHCKOB
MIPHMEHATH LUK ¢
HHACKCAMH IS
paboTkI ¢
3neMeHTaMHi
CITHCKOB
HACTPaHnBaTh
BHeIlTHHN BHIO
KOMITOHEHT
NPUTOMKESHHS
MEPEKITIOYATRCA
MEKILY peskuMaMH,
ITOHUMATE UX
B3aUMOCBSA3h
[epeTacKMBaTh
6J10KH KoMau U
COCTaBIATE
HpOrpaMmy
3aITyCKaTh
TECTHPOBAaHUE
IIPHIIOKSHHMS IIPH
TIOMOTIH
IMYJIATOPA HIIH
android-
yeTpoiicTaa
H3MEHSTh




cBolicTBa
KOMITOHEHTOB 13
pexIMa
“Jluzaitnep”

10. nobapnare
KOMIIOHEHTHI
“Knomnka”, “3Bykx”
u “Hanmice” B
TIPOEKT U
pOrpaMMHpPOBATE
COOBITHA ¢ HUMU
CBI3aHHEI

11. nobGapnare
KOMITOHEHT
“Bei6op-u3z-
CITHCKA” B MPOEKT
H
[IpOrpaMMHPOBATE
COOBITHA ¢ HAM
CBI3aHHBIE

12. ucnonr3oBaTh
TaKue QyHKIIH
pexuma “brioku”,
kak “Coszars
KomHio”,
“J/loGaBUTE B
PrOK3aK”,

“V namute”

13. cosnaBate
aHUMAIHIO,
HCIIONB3YA
KOMITOHEHTBI
“Xoner” u “Ilap”

14. HacrpauBath
CBOHICTBA
KOMITOHEHTAa
“Komner”

15. u3menaTs
CBOJCTBA
KOMITOHEHTA
“MzobpaxenneCr
paiita”, coznaBasg
aHUMAIIHIO

16. cocraBmATh
coOCTBEHHbIE
1BeTa

2. TPEBOBAHHA K PE3YJIbTATAM OCBOEHHS ITPOI' PAMMBI

2.1. IlianupyemMbl¢e pe3yIbTaThi 0CBOCHH POr PAMMbI
Yuaiuecs, OCBOUBILFE NPOTPAMMY, 3HAIOT:




* IPABHIIA TEXHMKH GE30TIACHOCTH NPH PAGOTe HA KOMIIbIOTEpE:
* IPUHITHIIEL CO3AAHMA &/ITOPHTMOB M HX HA3HAYEHVE,

* MPUHIIKIIEI CO3AaHUA OOBEKTOR U HX CBOHCTRA:

* IPUHITAIIBL ¥ CTIOCOOBI CO3AHMA AHUMALIHIL,

* IPUHIUIIB PAOOTHI MEXAHH3MOB ¥ HX PHMEHEHHE;

e [IPOrpaMMy Kak cpeny NporpaMMHPOBAHMNS;

¢ IPOTPAMMHBIC CPECTBA YIPABICHU MEXaHH3MAME,

Yuauuecs, OCBOMBIINE NPOrPAMMY, YMEIOT:

+paboTaTh ¢ aNNApaTHBIMH CPEACTBAMH (BKIIOYATh ¥ BBIKIIOUATE
KOMIBIOTED U GJIOK ynpaBiieHHs);

* 3aMyCKaTh Pa3/IMIHbIE IIPOrPAMMbI HAa BHIIOTHEHHE,

e HCTIOJIb30BATh MCHIO;

e paboTaTh C HECKOIBKUMM OKHAMI,

» paborate ¢ (aiinamu u mankamu (CO3HABATH, BELIENATS, KOITUPOBATS,
NEepEMEILaTh, NEPEUMEHOBLIBATE U YAAIATD);

 HAXOIUTh (Paiisibl M NanKM;

* 3arpy;KaTh MPOEKT B OJIOK YIpaBIeHHUS.

JIMYHOCTHBIE pe3yabTaTHL:

¢ CBOOOHO O6ILATECS B IpymILe;

* OCYIIECTBIIATE B3AUMOIOANIEPIKKY, B3AUMOBEIPYUKY;

* OIIPE/ICIATh ¥ BBICKA3bIBATH CBOM YYBCTBA M OUIYLIECHHS, BOZHUKAIOUIME B
PE3ynbTaTe  PACCY:KOCHHA, OOCYkAeHMA HaOMOmaeMbix 0OBEKTOB,
PE3yAbTATOB TPYIOBOH AEATEIBHOCTH YEI0BeKa,;

« O0BACHATE CBOE OTHOLIECHHE K MOCTYMKAM C MO3HIHM O6IIEYeIOBEYECKHX
HPABCTBEHHBIX LIEHHOCTEH,

MeranpenMeTHbie pe3ynbTaTsl:

* TIPOSBJIATH 3aHHTEPECOBAHHOCTD K KOHCTPYHUPOBAHUK) "
IIPOrPaMMHUPOBAHHIO;

« (hopmynupoBars u yrepxusath yueOuyio 3a1auy;

e COCTABJIATEL MJIAH M NOCACAOBATENBHOCTD JEHCTBHM,

IIpenmerHble pe3yibTaThI:

* IPABHIIBHO UCII0/Ib30BATH TEPMHUHOJIOTHIO U 3HATH OCHOBHBIE HHCTPYMEHTEI
B IIpOrpamMmax;

o IOHUMATh PabOTY MOTOPOB H JATYHKOB;

* YMETh CO3/1aBaTh [IPOCTHIE JBIIKYILLINIECH MEXAHU3MBI,

* YMETBb Pa30HBaTE GOMbIINE 320241 HA MAJIEHbKHE, YMETh IPHMEHSTh 3HAHHS
00 anropuTMax B pelieHHH 3a/ay;

* CO3/IaHKE POOOTOB pasIMYHOM HaNIPaBIIEHHOCTH.

2.2. CnocoGbl H GOPMBI POBEPKH PE3YILTATOB OCBOCHHS] NporpamMmbi

2.2.1. Buasl koutpoas



e BBOJOHBIM, KOTOPHIA NPOBOAMTCA Tepex HadanoM paboTel U
IIDEAHA3HAYEH JUIA 3aKpeNmIeHHA 3HAHWH, YMEHHH W HA4BBIKOB 10
IIPOHACHHBIM TEMAM;

o TEKYIIHH, OPOBOJUMEIH B XOJ¢ y4eOHOro 3aHATHUA W 3aKPEIUIONIN A
3HAHUA 110 JAHHOH TeMme.

2.2.2. ®opMbl IPOBEPKH PE3YILTATOR

* HaOJO/IEHHE 32 NIEThMH B NPOLIECCE PaGOThL;

e COPEBHOBAHM;

o pedrekcus;

* TPOCKTHAA ACATEABHOCTH (IPyIIa U3 JBYX YETOBEK).

2.2.3. DopMbI NOABEICHHA HTOTOB

e TEXHMYECKOE 33/IaHHE,
o pednexcus;
e KOHTPOJIBHBIE 3aHATHUSL.

CHINCOK UCHOJB3YEMOM JIUTEPATYPEI

OcnoBHan MuTepaTypa 18 Heaarora

1. Bunnuuxuii F0.A. Kouctpyupyem po6oroB Ha ScratchDuino. Ilepsbie
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2. Abpyaranumos I'. JI. OcHosel o6pasosarenbHON poBoToTexHHKH (Ha
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4. 3axapos JI.C. Monuduxanuu ScratchDuino.PoGomnnatdopmsi
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5. 3axapos JL.C. OcHoBHl paGorsl B 3D penakrope FreeCad. Yacth
(OnexkTpoHHBIH TEKCT). Pexum JocTyna:
wiki.robbo.ru/wiki/OcHoBbl_paGotsl B 3D _penaxtope FreeCad. Yactn
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6. 3axapoe JI.C. OcuoBbt paGotst B 3D pemaxrope FreeCad. Yacts 2
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wiki.robbo.ru/wiki/OcHosbl_pa6oTsr B 3D _penaxrope FreeCad. Yacts
_2 (ITocnennee obpamenne: 28.08.2017)

7. 3axapos JL.C. Ocuossr paborsi 8 3D pemaxrope FreeCad, Yacts 3
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wiki.robbo.ru/wiki/OcHoBsl_pa6ortel B 3D _pemakrope_FreeCad. YacTs

_3 (ITocnennee obpantenue:; 28.08.2017)
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9. OcHoBrl poGororexuuky / B.JI. Koniox. - Pocros w/l[: ®enuke, 2008. -
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Caepckuii ; Han. Otkpwiteit Yu-r "MHTYHWT". - Mocksa : Ha
Orxpsiteiii Ve-T1 "UHTYHWT", 2016. - 119 ¢

2. Ilporpammuposanve mms jeteit [Tekct] : [MIIOCTpHpOBaHHOE
PYKOBOZACTBO 1O f3bikaM Scratch u Python] / [Kapon Bopaepman, ol
Byaxok, [llon Makmanyc u ap.] ; nepeBos ¢ auraumiickoro CTaHNCIaBa
JlomakuHa. - 3-¢ usn. - Mockea : Mans, Usanos u ®epbep, 2017.

3. 3opusa E. M. Ilyremecreue B cTpaHy ANTOPUTMHIO C KOTEHKOM
Ckperdem [Texer] / 3opuna Enena Muxaiinosna. - Mockea ;: MK
IIpece, 2016. - 133 ¢.



