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PaGouas nmporpamma 1mo nHGOpMaTUKE Ha YPOBHE OCHOBHOT'O OOIIIETO 0Opa30BaHUs COCTaBJICHA
Ha ocHOBe TpeOoBaHMiIl K pe3ysibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeNbHOM MpPO- TpaMMBbI
OCHOBHOro oOmiero oOpa3oBaHus, mpeacTaBieHHbIX B degepadbHOM TOCyJapCTBEHHOM
o0pa3oBaTeIbHOM CTaHAapTe OCHOBHOTO 0011ero oopa3oBanus, a Takxke [IpumMepHoii mporpamMmel
BOCIIUTAHUSL.

MMOSACHUTEJ/IbHAA 3AIIMCKA

[Ipumepnass pabGouass mnporpamMma JaéT TMpEACTaBICHHE O LeNsX, OoO0meld crpateruu
00y4YeHUs, BOCIUTAHUS U PA3BUTHUS O0yYaIOIINXCS CPEJICTBAMHU y4eOHOTO MpeaMeTa
«udopmaTuka» Ha 0a30BOM YpPOBHE; yCTaHABIMBAET OOs3aTelIbHOE IMPEIMETHOE COJIepKaHue,
IpelyCMaTpUBAET €ro CTPYKTypUpPOBaHME MO pa3- JejlaM Hu TeMaM Kypca, OIpelesiseT
pacopezeieHde ero mno kjaccam (roaam M3ydeHus); Aa€T MpUMEpHOE pachupeesieHrue yueOHBIX
yacoB II0 TEMaTHYECKUM pasjenaM Kypca M  PEKOMEHIYEMYIO (mpumepHy10)
MOCNIEIOBAaTEIbHOCTh WX H3YYEHUS] C YYETOM MEXIPEAMETHBIX U  BHYTPHUIIPEIMETHBIX
CBsi3ell, JIOTMKM Yy4eOHOro Ipollecca, BO3PAaCTHBIX OcoOeHHocTel oOydaromuxcs. llpumepnas
pabouasi mporpammMa OIpeaesieT KOJIUYSCTBEHHbIE U KAYECTBEHHBIC XapAaKTEPUCTUKU Y4eOHOTO
MaTepu- aja Uil KaXJoro roja M3y4eHHUs, B TOM YHCIE JIS COAEPKATEJIbHOTO HAIOJHEHUS
pa3sHOro BHUJA KOHTPOJI (IIPOMEXKYTOUHOM aTTecTaluu OOyYaroIuXCs, BCEPOCCHICKUX IpO-
BEPOUYHBIX PadOT, TOCYIapCTBEHHON UTOMOBOM aTTECTAIINH).

I[IporpaMmma siBisieTcsi OCHOBOW [IJIsi COCTAaBJICHUSI AaBTOPCKHUX YUYEOHBIX IIpOTpaMM H
Yy4eOHUKOB, TEMAaTUYECKOTO IUIAHUPOBAHUS Kypca YUHUTEIIEM.

HEJIN U3YYEHUA YYEBHOI'O NPEAMETA «MH®OPMATHUKA»

Hensimu n3yuenns MHPOPMATUKH HAa YPOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHUSs SBIISIOTCS:

e (GopMHpPOBaHHME OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HayKu HWH()OPMATHUKHU, [TOCTHKEHUSIM HAyYHO-TEXHHYECKOTO0 TIporpecca H
OOIIECTBEHHON MPaKTUKH, 3a CYET pa3BUTHUs TMpPEJCTaBIeHMH 00 WHpopMaluu Kak o
BOKHEHIIIEM CTPAaTETHYECKOM pecypce pa3BUTHs JIMYHOCTH, TOCYAapCTBa, OOIIECTBA;
MMOHMMAHMS POJIU MH(POPMAILMOHHBIX MPOLECCOB, HH()POPMALIMOHHBIX PECYpPCOB U MHpOpMa-
LMOHHBIX TEXHOJOTHM B YCIOBUAX LU(PPOBONH TpaHCcPopMamuu MHOTUX cdep KU3HU
COBpPEMEHHOI'0 00IIEeCTBA;

e oOecrnieyeHue YCJIOBHI, CIOCOOCTBYIOIIMX Pa3BUTHUIO AJITOPUTMUYECKOTO MBIIUICHHUS Kak
HEOOXOJUMOIro  YyCJIOBHS ~ NMPOPECCHOHAIbHOW  JIESITENbHOCTH B COBPEMEHHOM
UHGOPMAIIMOHHOM OOIIECTBE, MPEIOJIaraloiero crnocoOHoCTh oOydaromnerocss pa3onuBaTh
CJIOKHBIE 33/1aud Ha OoJiee MPOCTHIEC IMOJ33/1a4M; CPaBHUBATh HOBBIE 33/1a4M C 3aJadyaMHu,
peHIéHHI)IMI/I paHeC; ONpPCACIIATh Waru Jjid JOCTUXKCHUA pE3yJibTaTa U T. A.;

e (opmMHupoBaHHE U pa3BUTHE KOMIIETEHUMH OOydaromuxcsi B OOJIACTH MCIOJB30BaHMUS
UH(OPMAITMOHHO-KOMMYHHUKAIITMOHHBIX TEXHOJIOTUM, B TOM YHCJE 3HAHUN, YMEHUH M
HaBBIKOB paboOThl ¢ HHpOpManuel, MporpaMMHUPOBaHHUs, KOMMYHHUKAIlUHM B
COBpPEMEHHBIX LHMPOBBIX cpelax B YCIOBUSIX oOOecriedeHus: HHQPOPMAIMOHHOMN
0€30IMaCHOCTH JIMYHOCTH O00YyUaromerocs;

® BOCIIMTAHHUEC OTBECTCTBEHHOI'O H I/136I/IpaTeJ'II)HOFO OTHOIIIEHUsA K HH(bOpMaHI/II/I C
Y4€TOM MPABOBBIX M ODTUYECKUX AaCIIEKTOB €€ pacnpoOCTpaHEHUs, CTPEMIICHUS K
NPOJOJDKEHNI0  oOpa3oBaHusi B oOysactd  UHQGOPMALMOHHBIX  TEXHOJOTHMH H
CO3U/IaTEIbHON JNIEATEIbHOCTH C MPUMEHEHHEM CpEICTB MH()OPMAIIMOHHBIX TEXHOJOTHUH.

OBLIAS XAPAKTEPUCTUKA VYYEBHOI'O IIPEAMETA «MH®OPMATHUKA»

YueOnsblii npeamer «MadopmaTnka» B 0CHOBHOM 00111eM 00pa30BaHMH OTPasKaeT:

e CymIHOCTh HMH(OPMATHUKHM KaK HAYYHOW IUCUMIUIMHBI, M3ydYalolieid 3aKOHOMEPHOCTHU
MPOTeKaHUsT Y BO3MOXXHOCTH aBTOMATH3allMM HWHQOPMALIMOHHBIX MPOLIECCOB B
pa3IU4YHBIX CHUCTEMAX;

® OCHOBHBIE O00JaCTH TIpUMEHEHHS] WH(POPMATHUKH, TPEXIae Bcero WHGOPMAIMOHHbBIC
TEXHOJIOTHH, YIIPAaBJIEHUE U COIUAJIbHYIO cepy;

* MEXIUCIHHUIUIMHAPHBIN XapakTep HHPOPMATUKU ¥ MHOOPMALIMOHHOMN NIeATEIbHOCTH.



CoBpeMeHHass IIKOJbHasg HMH(GOpMAaTHKa  OKa3bIBAa€T CYIIECTBEHHOE  BIMSHHUE Ha
bopMupoBaHre MHPOBO33pPEHHUSI IIKOJbHUKA, €ro >KU3HEHHYIO MO3UILHIO, 3aKJaJIbIBACT
OCHOBBI ITOHUMAHHUsI MPUHIUNOB (PYHKIHOHUPOBAHUS M MCHOJB30BaHUS WUH(POPMALIMOHHBIX
TEXHOJIOTUM KaK HEeOOXOJUMOT0 MHCTPYMEHTA MPAKTUUECKHU JIFO00U AEATEIbHOCTH U OJHOIO
U3 HauOoJjiee 3HAUYMMBIX TEXHOJIOTMYECKHUX JIOCTHU)XKEHUH COBPEMEHHOM IHMBWIM3ALUU.
MHorue npeaMeTHbIe 3HaHHUS U CIIOCOOBI JAEATEIIbHOCTH, OCBOCHHBIE OOYYAIOIIMMHUCS TP
U3y4YeHUH HH(POPMATUKH, HAXOAAT NPUMEHEHHE KaK B paMKax 00pa3oBaTENIbLHOTO Iporecca
IPU U3YYEHUH JAPYIMX HPEIMETHBIX OOJIacTel, TaK M B WHBIX >KU3HEHHBIX CHUTYyallUsX, CTAHOBATCS
3HAYUMBIMU 1711 (POPMHUPOBAHUS KAYECTB JIMYHOCTH, T. €. OPUEHTHUPOBAHBI Ha (popMHUpOBaHUE
MeTanpeJIMETHBIX U JIMYHOCTHBIX PE3yJIbTaTOB OOYUEHHS.

OcHoBHbIe 32124 y4yeOHOro mnpeamera «HMudopmaruka» —

chopMHUpOBaATh Y O0yUYAIOIIINXCS:

® [IOHMMaHHE MPUHIIMIOB YCTPOHCTBA U (DYHKIMOHUPOBAHUS OOBEKTOB LHU(PPOBOTO
OKpY)KEHMsI, IIpEeACTaBlIe€HUsI OO0 HCTOPUM M TEHACHUUAX pa3BUTHUS HH(POPMATUKHU
nepuozaa HuppoBoi TpaHCHOPMALUU COBPEMEHHOTO O0IIECTBA;

® 3HAHUS, YMEHHUS H HaBBIKM TPAMOTHOM TIOCTAaHOBKHM 3a/ad, BO3HHUKAIOIINX B
MPAKTHYECKONH JEATENBHOCTH, Ui WX PEIICHHS C IOMOIIbI0 HWH()OPMAIMOHHBIX
TEXHOJIOTUW; YMEHHSIM HAaBBIKH (POPMaTM30BAHHOTO OIMCAHUS ITOCTABJICHHBIX 3a]1a4;

e (a3oBble 3HaHUs 00 MH(OPMALIMOHHOM MOJIEIMPOBAHUU, B TOM YUCJIE O MaTEMaTUYECKOM
MOJEJINPOBaHUH;

® 3HaHHE OCHOBHBIX AJITOPUTMHUYECKUX CTPYKTYP U YMEHHUE IIPUMEHATh 3TH 3HAHUS IS
IMIOCTPOCHUSI aJITOPUTMOB PEIICHHUS 3a/1a4d MO0 UX MATEeMaTHYECKUM MOJICIISIM;

® yMEHHUS M HABBIKH COCTAaBJCHHUS MPOCTHIX MPOrpamMM IO MOCTPOCHHOMY QJITOPUTMY Ha
OJTHOM M3 SI3BIKOB IIPOTrPaMMHUPOBAHHMS BEICOKOTO YPOBHSI;

® YyMEHHS M HaBBIKM 3(P(EKTUBHOIO HCHOIB30BAaHUS OCHOBHBIX THUIIOB HPHKIIAJIHBIX
nporpaMm (IIpUIOKEHUM) OOIIEro Ha3HAaYeHUs U HWHOOPMAIMOHHBIX CUCTEM I
pelIeHus C UX MOMOIIBIO MPAaKTUYECKUX 3a/Jady; BiaJieHHue 0a30BBIMM HOpMaMu HH-
(opMarMoOHHON TUKHU U NTpaBa, OCHOBaMH UH(POPMALIMOHHOI0€301MaCHOCTH;

¢ yMEHHWE TPaMOTHO HWHTEPIPETUPOBATH PE3yNbTAaThl PEIICHUS NPAKTHUYECKUX 3a7ad C
MMOMOINIBI0O HWH(POPMAITMOHHBIX TEXHOJIOTUH, TPUMEHSATHh TIOJy4YeHHBIE pe3yJbTaThl B
MPAaKTHYECKONIEATETEHOCTH.

Hean u 3axauyn u3ydyeHuss HHPOPMATHKH HA YPOBHE OCHOBHOIO 001Iero o0pa3oBaHus
OTIPENICTISIIOT CTPYKTYPY OCHOBHOTO COJIEp)KaHUs y4eOHOro mpeaMeTa B BHJE CIETYOIINX
YEThIPEX TEMAaTUUECKUX Pa3/eIOB:

1) udpoBas rpaMOTHOCT;

2) TEOPETHYECKHUE OCHOBBI HHPOPMATUKH;

3) aJropuUTMBI U IPOTPAaMMHUPOBAHUE;

4) nH(pOPMAITMOHHBIE TEXHOJIOTHH.

MECTO YYEBHOI'O NPEIMETA «MH®OPMATUKA»B YUYEBHOM IIJIAHE

B cucreme obmiero obpazoBanusi «MHpopmaTuka» npusHaHa 00sA3aTEIbHBIM y4eOHBIM
MMPEeaIMETOM, BXOJSIIAM B COCTaB NPEIMETHOW oOnacth «MaremaTnka W WH(GOpPMATHKaY.
®I'OC OOO mnpemycMOTpeHBbI TpeOOBaHUS K OCBOCHHUIO NPEAMETHBIX pPE3yJabTaTOB IO
nHpopmaTuKe Ha 0a30BOM M YIriIyOJIEHHOM YPOBHSX, UMEIONIUX O0OIee coAep’KaTeIbHOe
SIAPO M COIJIACOBAHHBIX MEXJAy COO0OH. DTO IMO3BOJISET pPEATM30BHIBATH YIIIyOIEHHOE
n3ydyeHne WHPOPMATHKH KaK B paMKaxX OTIEIBHBIX KJIAaccoB, TaK HW B paMKax
WHIUBUAYaJbHBIX 0O0pa30BaTENIbHBIX TPACKTOPUM, B TOM YHCJIE MCHOIB3Ys CETEBOE
B3aMMOJCUCTBHE OpraHU3aIii U TUCTAaHIIMOHHBIE TeXHONOTHHU. [1o 3aBeplIeHnn pearn3ainu
Mpo- TrpamMM YriyOJEHHOTO YPOBHS YydalllMecsi CMOTYT JeTaJlbHEEe OCBOUTH MaTepHall
0a30BOT0 YpPOBHsI, OBJIAJETh PACIIMPEHHBIM KPYIOM MOHSITUH M METOJOB, pellaTh 3aJadu
0oJs1ee BBICOKOTO YPOBHS CIIOKHOCTH.

VY4yeOHBIM IIJJTaHOM Ha H3ydYeHue HHQPOpPMATUKH Ha 0a3oBOM ypoBHe otBeaeHo 102
y4eOHBIX yaca — 10 1 yacy B HezAemoB 7, 8 U 9 Kilaccax COOTBETCTBEHHO.

Jnst Kakaoro Kiacca MPEAYyCMOTPEHO pe3epBHOE Yy4YeOHOe BpeMsi, KOTOPOE€ MOXKET OBITh
HCIIOJIB30BaHO YYACTHUKAMU 00pa30BaTeIbHOIO Mpolecca B HessiX (OpMUPOBAHUS BapUATUBHOM



COCTaBIISIIONICH COJCPKAaHUS KOHKPETHOW pabouei mporpammbl. [Ipu sTom oOsi3atenbHas
(MHBapWaHTHas1) YacTh COJACPKAHUS TIpeIMeTa, YCTAHOBJICHHAs NPUMEPHOU pabodei
MpOrpaMMOi, U BpeMsl, OTBOJUMOE Ha €€ N3y4YeHHUE, TOJKHBI OBITh COXPaHEHbI MMOJHOCTBIO.

Onucanue MaTepuaIbHO-TeXHUYeCKOI 0a3bl HeHTpa «Touka pocTay, HCIOIb3YyeMOro s
npoBeeHus1 3ausTuii no npeamery «HpopmaTukar»

Ob6opynoBanue wneHTpa «Touka pocTa», HUCHOIB3yeMOE JUIsl IPOBEACHUS 3aHATUI IO MpeaMery
«TexHomorusi», pacnojaraercs B 0Opa30BaTENbHOW OpraHU3allMd B IOMEUICHUAX, BKJIIOYAIOIIUX
clieayromye GyHKINOHATIbHbBIE 30HBI:

* yaeOHBI KaOWHET 1Mo mpeaAMETHOH obmacTn «TexHomorus»;

* OTKPBITOE IIPOCTPAHCTBO (TIOMEILEHHE) IS IPOEKTHON e TEIbHOCTU

MarepuanbHO-TEXHHUECKas 0a3a TEXHOJIOTMYECKOW HAINpPaBICHHOCTH B IeHTpe «Todka pocTa» BKIOYAET
CTaHJAPTHBIN U TPOPUILHBIA KOMILIEKT 000pY10BaHHS

CraHpmapTHBIi KOMIUJIGKT COCTOMT M3 00pa30BaTeNbHOTO KOHCTPYKTOpA [UIS NPAKTUKUA OJIOYHOTO
IIPOrpaMMUPOBAHUS C KOMIUIEKTOM JAaTYMKOB U 0Opa30BaTEIbHOTO HAOOpa M0 MEXaHHMKE, MEXaTPOHHUKE U
pobororexanke Kpome TOro, B cTaHAApPTHBIM KOMITJIEKT BXOAUT KOMIIBIOTEpPHOE 000pyIOBaHHE: HOYTOYK H
MOV (mpunrep, ckaHep, KOIHp)

B npodunpHBIE KOMIUIEKT 00OpYAOBaHUS BXOOUT 0a3oBoe (0Os3aTenbHAast 4acTh) M JOMOJHHUTEIHHOE
obopynoBanue ba3zoBas wyacTe BKIIOYAeT KOMIBIOTEpHOE 0O0OpynoBaHue: HOYTOyk u MOV, a
JIOTIOJIHUTENbHOE O000pY/JIOBaHUE TEXHOJIOIMUYECKON HANpaBIE€HHOCTH COCTOMT M3 00pa3oBaTeIbHOro
KOHCTPYKTOpa JIsl MPAKTUKK OJOYHOIO HMPOTrpaMMHUPOBAHMS C KOMILJIEKTOM JAaTYMKOB; 00pa30BaTEIbHOIO
Habopa 1o MeXaHuKe, MEXaTPOHHUKE U POOOTOTEXHUKE; YETHIPEXOCEBOr0 y4eOHOT0 poOOTa-MaHUITYJIISTOPA C
MOJyJbHBIMH CMEHHBIMHM HacaJKaMHu; 00pa3oBaTeIbHOr0 Habopa A HM3y4eHHS MHOTOKOMIIOHEHTHBIX
POOOTOTEXHUYECKMX CHCTEM W MAaHMITYJISIIIUOHHBIX pOOOTOB

PaccMoTpuM npuMepHbBII KOMIUIEKT 000pyIOBaHMS, KOTOPBIH MOXKET COCTaBJISATh MaTepHaIbHO-
TEXHUUYECKYIO0 0a3y TEXHOJIOTMYECKON HalpaBIE€HHOCTH B LEHTpax «Touka pocTa» M HCIOJIb30BATHCS MPHU
IIPOBE/IEHUH YPOKOB U J1aOOPaTOPHBIX PadOT, MPEIOKEHHBIX B TAHHOM METOIUYECKOM IT0COOUU

M®Y (npunTep, CKaHep, KONUP)

MoxeT uCHoib30BaThCs Ha JIa0OpaTOpHBIX 3aHATUAX Mo Teme «KommbloTepHas rpaduka» JuIs
CKaHUPOBAHHUS 3CKU30B, OTPUCOBAHHBIX Ha OyMmare, M Ui pacliedaTbIBaHUS BEKTOPHBIX M300pa’KeHUN —
3aroTOBOK ISl IGKOPUPOBAHUS 0OBEKTOB

Takxke MOKeT NPUMEHATbCA JUIsl TeYaTd M KONMPOBAaHUS Pa3fgaTOYHOIO JUAAKTHMUECKOro MaTepuaia Ha
JOOBIX YYEOHBIX 3aHATHSIX

Kpamxue npumepnvle mexnuueckue xapakmepucmuku:

Tun yctpoiictBa: MOV (pyHKIIMM Ne4aTH, KOMUPOBAHUS, CKAHUPOBAHMS)

®opmar Oymaru: He MmeHee A4

[IBeTHOCTD: YepHO-0€bIii; TEXHOJIOTHS TIEYaTH: JIa3epHas

MakcumanbHoe pa3peuienue neyatu: He MmeHee 1200x1200 Touex

Unrepdeiicer: Wi-Fi, Ethernet (RJ-45), USB

3D-o60opynoBanue (yueOHasi MOIYJdbHAasl CTAHIHS CO CMEHHBIMHU ToJioBKamu st 3D-meuartu,
Jia3epHOM rpaBupoOBKHU M pe3ku ¢ UITY)

Monynb 3D-nieqatu MoKeT ObITh MCIOIB30BAH Ha JJAOOPATOPHBIX 3aHATUAX 10 TeMaM «3D-MonenupoBanue
U MPOTOTUNHpPOBaHUE», «HKEeHepHBIH Nu3aiiH» JUIsl TpEXMEpHOHN medyatu pa3paboTaHHbIX 3D-Mmoneneit
Kpowme Toro, 3D-060pynoBaHie MOKET IPUMEHSATHCS /711 U3TOTOBJICHUS HATJIAIHBIX YU€OHBIX TOCOOUH TpH
M3Y4YEHUHU JIOOBIX TEM U JUCLUHUIUIMH HE TOJIBKO MyTEM MeUaTH, HO TaKkKe pe3KH U IPaBUPOBKU

Kpamxue npumepnuvle mexnuyeckue xapaxmepucmuxu mooyns 3D-nevamu:

Tun npunrepa: FDM, FFF, marepuan (ocHoBHoit): PLA KonudecTBo meuaTaromux rojsoBok: 1, pabouuit
ctoi: ¢ mogorpeBoM Pabouas o6macts (XYZ): or 180x180x180 MM MakcumanbHass CKOPOCTh MeYaTh: HE
MmeHee 150 mm/cexk MakcumanbHas TONIIMHA cinosi: He 6onee 20 MKM 3akpbIThiil Kopiryc OXiaxaeHue 30HbI
neyaTu

InacTuk aast 3D-npunTepoB

Moxet ObITh UCHOJB30BaH B KauecTBe MaTepuana A 3DobopynoBaHus Ul peIIEHHUs] YKa3aHHBIX BBILIE
00pa3oBaTeNbHBIX 3a7a9

Kpamxue npumepnvle mexnuueckue xapakmepucmurku:

Marepuan: PLA



CootBerctBue 3D-000pyn0oBaHNI0, OMIMCAHHOMY BBIIIIE

Ha0op A5 KOHCTPYHPOBaHUS POTPAMMHUPYEMBIX Mojiejlell HHKEHEPHBIX CHCTEM

[IpennaznaueH /Ui U3y4eHUs OCHOB POOOTOTEXHHUKH, JAETajiei, y3JI0B U MEXaHU3MOB, HEOOXOIUMBIX IS
CO3/1aHUS POOOTOTEXHUYECKUX YCTPOUCTB

HaGop mpencraBiasier co0oil KOMIUIEKT CTPYKTYpPHBIX SJIEMEHTOB, COCIMHUTENbHBIX JJIEMEHTOB U
ANEKTPOTEXHUYECKUX KOMIIOHEHTOB Habop mo3Bosiser cobupaTh (M MporpaMMHpOBaTh) U3 HJIEMEHTOB,
BXOJIAIIMX B €r0 COCTaB, MOJACIH MEXaTPOHHBIX U POOOTOTEXHHUYECKUX YCTPOMCTB C aBTOMATH3UPOBAHHBIM
yIpaBieHUEM, B TOM YHCIIE HAa KOJIECHOM XOJy, a TakKK€ KOHCTPYKIIMI, OCHOBAaHHBIX HAa HCIOJIb30BAaHUU
nepenay u pplyaroB

Ha 0a3e nHabGopa MOXHO OpraHu3oBaTh H3yuyeHUE HauOoliee PpacrIpoCTPaHEHHON HSJIEeMEHTHON Oas3bl,
MPUMEHSIEMOH ISl MHKEHEPHO-TEXHUYIECKOT'O TBOPUYECTBA O0YUAIOIUXCS U pa3pabOTKu yUeOHBIX MOJIETICH
pOOOTOB, OCBOEHUE OCHOBHBIX TEXHOJOTUN MPOEKTUPOBAHUS POOOTOTEXHUUECKIX KOMILIEKCOB

Habop mMoxeT ucnonb3oBaThest Ha 3aHATUAX 1O TeMe «PoOoTOoTexXHUKa» NIl U3ydeHUs: Cpebl pa3paboTKu
ApayuHO, TOIKIIOYEHUS MHUKPOKOHTPOJICPHON IJIaThl K KOMITBIOTEPY, MOIKIIOUYEHUS HH(PPOBBIX U
aHAJIOTOBBIX JATYUKOB K APAYyHHO

Kpamkue npumepnvie mexnuueckue xapaxmepucmuKu:

CocraB kommuiekta: IIporpammupyemsriii koHTpoiiep CepBompuBoj 0o0mbmioil CepBONPUBOI Maibli
[TpuBog

noctosiHHOoro Toka Kommekt xonéc ¢ pe3auHoBbIM 00070M [llaroBeiii nBuratens ¢ apaiiBepom MakeTHas
mwiata U Habop mnepembruek HaGop cBerommnomoB HabGop pesucropoB IlbezonuHamuk DoTOpe3ucTop
WNunukatop 7-cermentnsbiil Jucmienn Tepmonapa latuuk Y 3-namsHomep

Haruuk MK Knonka ITorenmmomerp [IporpamMmmupyemsiii koHTposuiep: Mukpokortpoiuiep: ATmega2560
Anpo: 8-6utHeiit AVR TakrtoBas wacrora: 16 MI'y Hanpsokenue nutanus: 6-20 B Flash-mamsaTs: 256 K6
[Tonnepxxka Ethernet, WiF1, kapt mamatu microSD: ectb Bepcus Bluetooth: 4 2

CONEPKAHHUE YYEBHOI'O NPEIMETA «MH®OPMATHUKA»

7 KJIace

Hudposas
IPAMOTHOCTh

KoMmnbroTep — yHuBepcaJbHOE YCTPOHCTBO 00pa0OTKH JAHHBIX

Komnblorep — yHUBepcallbHOE BBIUYMCIUTEIBHOE YCTPOMCTBO, paloTaromiee 0
nporpamme. THIIBI KOMIBIOTEPOB: NEPCOHAJIbHBIE KOMITBIOTEPHI, BCTPOEHHbIE KOMIIBIOTEPHI,
CyHepKOMITbIOTEpbl. MOOUIIbHBIE YCTPOHCTBA.

OcHOBHbBIE KOMITOHEHThI KOMIbIOTEpa U UX HaszHaueHue. [Iponeccop. OnepaTruBHas u
JIOJITOBPEMEHHAsi maMsTh. YCTpOWCTBa BBOJAa W BbIBOJA. CEHCOPHBIA BBOJ, JTAaTYUKH
MOOWJIBHBIX YCTPOMCTB, CpeIcTBAa OMOMETPHUUECKON ayTeHTU(UKAIUU.

Hctopust pa3BUTHS KOMIOBIOTEPOB M HOporpamMMHoro ooecneuenus. I[lokonenus
KOMIIBIOTEPOB. CoBpemeHHbBIE TEHACHIIUU pas- BUTHS KOMIIBIOTEPOB.
CyIepKOMITBIOTEPHI.

[TapannenbHbple BBIUUCICHUS.

IlepconanbHubiii koMnberoTep. IIponieccop M ero xapakTepuUCTUKH (TakToBas 4acToTa,
paspsaaHocTh). OnepatuBHas namsTh. JloaroBpeMeHHas mamsiTh. Y CTpOMCTBa BBOJA U
BbIBOIa. OOBEM XpaHUMBIX JTaHHBIX (OINepaTHUBHasl IMaMsITh KOMIIbIOTEpa, KECTKUN U
TBEPJIOTEIbHBIA JUCK, MOCTOSIHHAas NaMATh cMapT(OHA) M CKOPOCTh JOCTyHa JUIs
pa3IUyYHBIX BHJOB HOCHUTEJEH.

Texnuka 6€30MaCHOCTH U MpaBuja padoThl HA KOMIBIOTEPE.

IIporpaMMBbI M 1aHHBbIE

[IporpammHoe o6ecrieuenne kommbroTepa. [IpukinagHoe mporpaMMHoOe OOecIeueHHe.
CuctemHoe mnporpamMmmHoe oOecrieuerre. Cucrembl nmporpammupoBanusi. [IpaBoBasi oxpaHa
mporpaMM H JaHHBIX. becraTHele M yCIIOBHO-OecriaTHble mporpaMmbl. CBoOOIHOE
MPOrpaMMHOE O00eCIIeUeHHE.

@aiinbl 1 manku (katanoru). [IpuHuumne! noctpoeHus ¢ainoBeix cucteM. IlomHoe nMs
(aitma (manku). [1yTs k daitny (mam- ke). PaGora ¢ daiinaMmu 1 kaTtajoramu CpeICTBaMHU
OIEpAallMOHHON CHUCTEMBI: CO3JaHHUE, KOMMMPOBAHUE, EPEMEILIECHUE, IEPEMMEHOBAHNE U



ynanenue ¢aitnoB u namnok (karainoro). Tumnsl ¢aiinos. CBoiicTBa (pailyioB. XapakTepHble pa3mepbl (aiijioB pa3IMYHBIX THIIOB (CTpaHUIIA
TEKCTa, DJIEKTPOHHAsl KHMTra, (¢ortorpadus, 3anuch NECHU, BHUICOKJIMII, ITOJJHOMETpaKHbIH (uibM). ApxuBauus JaHHbIX. Vcrosbs3oBaHue
nporpamMmm-apxuBaTopoB. PaitnoBsiii MeHekep. [louck ¢aitnoB cpercTBaMu ONepalMOHHON CHUCTEMBI.

KomnbrorepHbie BUPYCBl U JIPYTrH€ BPEAOHOCHBIE IIPOTPaMMBbI.
[IporpamMmbl Aj1s 3alIUTHI OT BUPYCOB.
KomnbroTepHbie ceTu
Oo0benuaenne KoMmnbloTepoB B ceTh. CeTh MHTEpHET. Beb-cTpanuna, Be6-caiit. CTpykTypa agpecoB BeO-pecypcoB. bpaysep. [louckoBbie
cuctemsl. [lonck nadpopmanuu 1Mo KIFOYeBbIM CJI0OBaM U M0 n300pakeHuro. JloctoBepHOCTh HHpOpMAINH, TOTydYeHHONH n3 MHTepHeTa.
CoBpeMEHHBIE CEPBUCHI HMHTEPHET-KOMMYHUKAIIUH.
CereBoil 3THUKET, 6a30Bble HOPMBI MH(POPMAIMOHHON STHKHU W mpaBa mpu pabore B cetu UutepHer. Ctparernu 0e30MacHOTO MOBEJICHUS B
Hurepnere.

Teopernueckne 0cHOBBI HH(OPMATHKH
HNudpopmanus 1 mvHPOpMaLMOHHBIE IIPOLECCHI
Nudopmarnyss — 0HO U3 OCHOBHBIX OHSITHUII COBPEMEHHOU HayKH.
Nudopmanuss kak cBeAEHUs, IpeJIHAa3HAYCHHBbIE Il BOCHPHUATUS 4YeJoBeKOM, HUHMHGOp JIucKpeTHOCTh JaHHBIX. BO3MOXXHOCTH ONHUCaHUS
HETNIPEPBIBHBIX OOBEKTOB M IPOLIECCOB C
IIOMOILBIO JUCKPETHBIX JAHHBIX.
HNHpopMarimoHHble IPOLIECCH — MPOLIECCHI, CBSI3aHHBIE C XpaHEHUEM, TPeoOpa30BaHUEMHU Nepeaaveil JaHHBIX.
IIpencrasienne uHPpOpMaLH

CumBoin. Andasut. MomHocTs andaButa. PazHooOpasue s3bi- kOB U andaBuToB. EcTecTBeHHBIE U (opMalbHbIE SI3bIKU. AJ(aBUT TEKCTOB Ha
pycckom si3bike. JIBonuHblid andaBut. KoamyecTBO BCEBO3MOXKHBIX CIOB (KOAOBBIX KOMOHWHAIMN) (UKCUPOBAH- HOM JJIMHBI B JTBOUYHOM ajdaBHTeE.
[IpeobpazoBanue ar060ro andasura K JBOMYHOMY. KOIH4uecTBO pa3iuuHbIX CIIOB (PUKCUPOBAHHOMN JITMHBI B aJipaBUTE OMPEASTIEHHON MOIITHOCTH.

KomupoBanne cumMBOJIOB ogHOrO and)aBHTa C TMOMOIIBI0 KOJOBBIX CJIOB B JApyrom ajdaBuTe; KOAOBas TaOJMIA, TEKOIUPOBAHNUE.

JBonunsrii kox. [IpeacTaBienne JaHHBIX B KOMITBIOTEPE KaK TEKCTOB B JBOUYHOM asiaBUTE.

Nudopmarnmonusiii 00bEM MaHHBIX. BUT — MHUHUMAaJbHAsI €IWHUIIA KOJMYEeCTBa MHMOPMAIIMA — JIBOUYHBIN pa3psisi. EXUHUIBI nu3MepeHus
nH(GOPMAITMOHHOTO 00bEMa NJaHHBIX. buT, 0alT, KUiI06aT, MerabaiiT, TuradbamT.

CkopocTh nepenauu JaHHbIX. EAMHUIBI CKOPOCTH TEpeaadyr JaHHBIX.

KonupoBanue tekctoB. PaBHoMepHbIi koj1. HepaBHomepnbiii koa. KogupoBka ASCII. BocbMuOuTHbIE KOAUPOBKH. IToHsATHE O KOAMPOBKax
UNICODE. JlekoaupoBaHue cOOOIIEHUI € UCTIOJIb30BAaHMEM PAaBHOMEPHOI'O U HEPAaBHOMEPHOTO Koaa. MH@opmaiu- oHHbIH 00BEM TeKcTa.

Hckaxkenue nHpOpMaIMK MpH Tepeaaye.

OOGmuiee npeAcTaBiIeHUE 0 U(POBOM MPEACTABICHUH Ay IMOBU3YaIbHBIX U JPYTUX HENPEPHIBHBIX TAHHBIX.

Koauposanue niBera. L{BeTtoBbie moaenu. Moaenb RGB. I'mybuna kogupoBanus. [lamutpa.



PactpoBoe u BekTOpHOE mpeactaBiecHue H300pakeHui. [lukcenb. OneHka HWHPOPMAIMOHHOTO OOBEMA TpadUUECKUX MaHHBIX I PACTPOBOTO
M300pakeHUs.

Konuposanue 3Byka. Pa3psigHocTs 1 yacToTa 3anucu. KomndecTBo KaHAJIOB 3aITUCH.

O11eHKa KOJTMYECTBEHHBIX MapaMETPOB, CBSI3aHHBIX C MPEICTABICHUEM U XpPaHCHUEM 3BYKOBBIX (DaiiioB.

Wudopmanmonnsie TexHoornn TekcTOBbIE TOKYMEHTHI

TexcToBBIE TOKYMEHTHI U UX CTPYKTYPHBIE 2JIEMEHTHI (CTpaHulla, ab3all, CTpPOKa, CJIOBO,
CUMBOJI).

TekcToBBIH IIpoIlecCOp — HMHCTPYMEHT CO3JaHusl, peIakTUpoBaHus u dopMaTupoBaHus TekcToB. [IpaBuna nabopa tekcrta. PenaktupoBanue
tekcta. CoiictBa cuMBOJIOB. lpudt. Tunsr mpudroB (pyOneHsle, ¢ 3aceUKaMi, MOHOIIMPUHHBIE). [1oy>kupHOE M KypCHBHOE HadepTaHUE.
CpoiicTBa ab3aleB: TpaHULIBI, A03aIIHBIN OTCTYII, HHTEpBaJI, BeIpaBHMBaHuE. [lapameTpsl crpanunel. CtuneBoe (popMaTupoBaHUE.

CtpykTypupoBaHue MHGOPMAIIUU C TIOMOIIBIO CITUCKOB B Tabyuil. MHOTOypOBHEBBIE cTUCKHU. JloOaBieHne TaOIUI] B TEKCTOBBIC JTOKYMEHTHI.

BcraBka n3o0pakeHu B TEKCTOBBIC TOKyMEHTHI. OO0TeKaHne N300pakeHU TEeKCTOM. BKIIFOUeHHE B TEKCTOBBIA JIOKYMEHT JuarpamMm, opMyi,
HyMe€paly CTPaHUlL], KOJOHTUTYJIOB, CCBIJIOK U Jp.

IIpoBepka npaBonucanusi. PacctanoBka nepeHocoB. ['oocoBoii BBoA Tekcta. OnTHuyeckoe pacno3HaBaHuE TeKcTa. KoOMIbIOTEpHBIN MEpeBO.
Hcnonp3oBanue cepBrucoB ceTu IHTEepHET 1Jist 00- paOOTKU TEKCTa.

KomnbrorepHas rpagpuka
3HaKOMCTBO ¢ rpaduueckuMu pegakropamu. PactpoBsie pucyHnku. Mcnonbs3oBanue rpapuueckux MpUMHUTHBOB.

Omnepanyu penakTUpOBaHUs TpadUuecKux OOBEKTOB, B TOM uwHciie HUPpOBbIX ¢oTtorpaduil: M3MEHEHue pasMepa, oOpes3Kka, IMOBOPOT,
OTpakeHue, paboTa ¢ obnacTsIMU (BbIAEIIEHUE, KOMUPOBAaHUE, 3AJIMBKA LIBETOM), KOPPEKLIUS I[BETA, IPKOCTH U KOHTPACTHOCTH.

Bekrtopnas rpaduka. Co3gaHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH CPEICTBAMHM TEKCTOBOIO IMpoIleccopa WIM JPYTHMX IIpO- IpaMM
(mpuitoxxenuii). Jlo6aBiieHre BEKTOPHBIX PUCYHKOB B JOKYMEHTHI.
MyJibTHMeIMIHbIe NPe3eHTAlNU

IToaroroBka MynbTUMEeIUIHBIX TIpe3eHTanuii. Crnaia. JlodaBieHue Ha cliaiii TeKCTa U n300pakeHuii. Pabora ¢ HECKOIBKUMH ClIalaMu.

JloGaBneHue Ha ciail/I ayIuOBU3YyaJIbHBIX JAaHHBIX. AHuUMalus. [ 'unepccruiku.

8 kiace

Teopernueckue ocHoBbl HHGopMaTHKH CHCTEMBI CUHCIIEHUS

Heno3umuonHsle W TO3UIMOHHBIE CcUCTeMBbl cuucieHus. AindaBut. OcHOBaHHE.

PazBépnyras ¢popma 3anucu uncina. [lepeBoa BAECATUUHYIO CUCTEMY YHCEI, 3allUCAHHBIX B IPYTUX CUCTEMaX CUUCIICHUS.

Pumckas cuctema cumciieHus.

JlBonuHas cucrema cumncienus. [lepeBo nesnbix uncen B npe- aenax ot 0 mo 1024 B ABOMYHYIO CUCTEMY CUHMCIIEHUs. BocbMepuyHas cucrema
CUUCIICHHUA. HepeBoz[ YHUCCII U3 BOCI:MGpH‘-IHOfI CUCTCMbI B JABOUYHYKO U JCCATHUYHYIO CHUCTCMbI U O6paTHO. I_HCCTHa,Z[HaTCpI/I‘-IHaH cucrema
cumucienus. [lepeBoa yncesn u3 mecTHaAaTEPUIHON CUCTEMBI B IBOUYHYI0, BOCBMEPUUHYIO U JECATUUYHYIO CUCTEMBI U OOpaTHO.

ApudmeTrdeckue onepalnuy B ITBOUYHONW CUCTEME CUHCICHHUS.



JJ1eMeHThI MaTeMaTHYEeCKOH JIOTHKH

Jlornyeckue BbIcKa3bIBaHUs. JIormyecKre 3HaUYEHUs BICKa3bIBAHUH. DJIEMEHTApPHBIE U COCTaBHBIC BhICKA3bIBaHUs. JIOTHUECKHUE OTIEpAITUH: «H)
(KOHBIOHKITUS, JJOTHUYECKOE YMHOKEHHE), «WJIN» (IU3BIOHKIIHUS, JIOTUHYECKOE CIOXKEHHUE), «He» (Jlorndeckoe oTpunanue). [I[ppopureTr Jorudeckux
oneparuii. OnpenesieHne UCTUHHOCTH COCTaBHOTO BBICKA3bIBAHMSI, €CJIM M3BECTHBI 3HAUYCHHUSI MCTHHHOCTH BXOJSIIUX B HETrO 3JIE€MEHTApPHBIX
BbICKa3bIBaHUM. JlO- ruyYeckue BbIpaKeHHs. [IpaBuia 3ammcu JIOTHYECKUX BbIpakeHui. I[locTpoeHne TaOaMI HUCTHHHOCTH JIOTHYECKHUX
BBIPa>KEHUI.

Jlormgeckue 31eMeHThI. 3HAKOMCTBO C JIOTHYECKMMHU OCHOBaMH KOMIIBIOTEpPA.

AJITOpHTMBI M TIPOrpaMMHpOBAHHE

HNcnosHNuTE M U 2JITOPUTMBbI. AJITOPUTMHYECKHE KOHCTPYKINH

[Tonsitue anroputma. MicnoaHuTenn aaropuTMoB. AJIFOPUTM Kak IUIaH yIPaBIC€HUS] UCIIOJIHUTEIEM.

CaoiicTBa anropurma. CrnocoOsbl 3aMcy aaropuTMa (CJI0BECHBIH, B BUJIE OJIOK-CXEMBbI, IpOrpaMMa).

Anropurmuueckue KOHCTpykunu. KoHcTpykums «cinenoBanue». JImHelHbIM anroputM. OrpaHUMYEHHOCTh JIMHEMHBIX aJIrOPUTMOB:
HEBO3MOKHOCTb IIPEYCMOTPETH 3aBUCUMOCTBD IOCJIEA0BATEILHOCTH BBIIIOJIHAEMBIX IEHCTBHI OT UCXOOHBIX JaHHBIX.

KoHcTpykinsi «BeTBII€HUE»: MOJHAsA U HemoJiHasi GopMbl. BeImosTHEHNE U HEBBINIOJIHEHUE YCJIOBUS (MCTUHHOCTD U JIO)KHOCTh BbICKa3bIBaHUS).
IIpocthie U cocTaBHBIE YCIOBHS.

KoHcTpyKI1Hsl «TOBTOPEHMS»: LIUKJIBI C 3aJITaHHBIM YHUCJIOM IMOBTOPEHUI, C YCIIOBUEM BBIIIOJHEHHUS, C TIEPEMEHHON LUKIIA.

Pa3zpaborka mist popMaabHOTO HCIIOJHUTEINS ajJrOpUTMa, MPU- BOAAIIETO K TpeOyeMOMy pe3yabTaTy NpPU KOHKPETHBIX MCXOJ- HbIX JaHHBIX.
Pa3paboTka HECIOXKHBIX AITOPUTMOB C MCHOJIB30BAaHUEM LIMKJIOB M BETBJICHUM I ynpaBiieHUs (OPMAIbHBIMU HCIOJIHUTENSIMU, TAKUMH KakK
PoGort, YUepenamika, UepTéxHuK. BoinoiHeHNE alrOpUTMOB BPYUYHYIO U Ha KOMObioTepe. CUHTaKCUUECKHUE U JIOTHUYECKHEe OIIMOKHU. OTKa3bl.
SI3pIk IporpaMMupoOBaHUs

S3p1k nporpammupoBanust (Python, C++, I[Tackans, Java, C#, llIkonbHBIH AJNTrOopUTMUYECKUN S3BIK).

CucremMa NporpaMMHUpPOBAHUS: PETAKTOP TEKCTA MPOrpaMm, TPaHCIISITOp, OTIad4uuK. [lepemennas: Tui, uMms, 3HaueHue. Llenple, BelecTBEeHHbIE

Y CUMBOJIbHBIE ITepeMeHHble. OrnepaTop npucBanBaHus. ApupMeTUYSCKUE BhIPAKEHUS U MOPSAIOK UX BHIUUCIICHUS.

Omnepanyu ¢ HeJIbIMU YHUCJIaMU: 1I€JI0- YUCIIEHHOE JIEJIEHUE, OCTAaTOK OT JICJICHUS.

BetBnenus. CoctaBHbIe yCJIOBUS (3alMCh JIOTMYECKHUX BBIPAXKEHUM Ha M3y4YaeMOM sI3bIKE IporpaMMHupoBaHus). HaxoxaeHue MUHUMyMa U
MaKCUMyMa U3 IBYX, TPEX U 4UeThIpEX unceln. PelieHne KBaapaTHOTO YypaBHEHHUS, UMEIOIIEro BEIECTBEHHbIE KOPHU.

Jnanorosas oTiajka mporpaMm: MOIIaroBO€ BHIITOJIHEHUE, TPOCMOTP 3HAUYEHUI BEJIUYHUH, OTJIaJOYHbII BBIBO/I, BHIOOP TOUYKH OCTAHOBA.

I_II/IKJ'I C YCIIOBHUCM. A.]'II‘OpI/ITM EBxkinaga s HaXoXAEHUS HanOOJILIIETO 06IJ_ICFO

JICTUTEIIsl IBYX HATypalbHBIX umcesd. Pa3zOmeHue 3amvcu HATypadbHOTO YHCIIa B MO3UIIMOHHONW CHCTEME C OCHOBAaHWEM, MEHBIIUM WIIH
paBubiM 10, Ha otaenbHbIe UGB LUk ¢ mepemMeHHON. ANTOPUTMBI NPOBEPKHU ASIUMOCTH OJHOTO ILEJIOTO YHCIIa Ha JPYroe, MpOBEpPKHU
HaTypaJbHOTO YHCJIa Ha

IIPOCTOTY.



OO0paboTKa CUMBOJIBHBIX JaHHBIX. CUMBOJIBHBIE (CTPOKOBBIC) nepemMeHHbIe. [locnMBobHasE 00paboTka cTpok. [1oacuéT yacTo- Thl MOSBICHUS
CHUMBOJIa B CTpOKe. BecTpoeHnbie GyHKINH 17151 00pabOTKH CTPOK.
AHaJIU3 AJITOPUTMOB

OrmpenelieHrne BO3MOXKHBIX PE3yJbTaTOB PaOOThHl aIrOpUTMa IMPHU JTAHHOM MHOXKECTBE BXOIHBIX JIAHHBIX; OIMPEJICICHUE BO3MOKHBIX BXOJIHBIX
JIAaHHBIX, TPUBOJISAIINX K JTAHHOMY PE3yJIbTaTy.

9 knace

IluppoBas rpamoTHOCTHL

I'nodaabnasi cetb UHTEpHET M cTpaTerun 0e30MacHOr0 NMoBeJeHUs B Heil

I'mobanbnas cets Untepuer. IP-agpeca y3noB. CereBoe XxpaHeHHE NaHHBIX. MeToAbl MHIAWBHUAYaTbHOTO M KOJUJIEKTHBHOTO pa3MENIeHUS HOBOM
nHpopmanmu B cetu HTepHeT. bonbmive naHHple (MHTEPHET-JaHHbIE, B YaCTHOCTH, JTaHHBIC COIMAJIBHBIX CETEH).

[TonssitTue 006 wuHGOPMAIMOHHOW O€30MacHOCTH. YTPpo3bl HWHPOPMAIMOHHOW O€30macHOCTH Npu pabdoTe B TI00AJIBHOM CETH W METOMIbI
npotuBoaeiicTBus uM. [IpaBuna 6e3onacHoi ayreHTUUKA- UK. 3amuTa Ju9HOM HHpopMmanuu B cetd MHTepHer. be3omnacHble cTpaTeruu MoBeaeHUs
B cetu UnTepHer. [Ipenynpexxnenre BOBJICYCHHS B IECTPYKTHUBHBIE U KPUMHUHAIbHBIE (DOPMBI ceTe- BOM aKTUBHOCTH (KUOEpOYIUTUHT, GUIIUHT U AP.).
Pabora B MHpOpPMALIMOHHOM IPOCTPAHCTBE

Bunsr nestensHOCcTH B cetn MHTEepHET. IHTEpHET-CEPBUCH: KOMMYHHKAIIMOHHBIE CEPBUCHI (TTOYTOBAs CITy>k0a, BHI€O-KOH(PEPEHII-CBSI3b U T.
I1.); CIIpaBOYHBIE CIYXKObI (KapThl, paclH- CAaHUS U T. I1.), IOUCKOBBIE CIIY>KOBbI, CIIy>KObI OOHOBJIEHUS MPpOrpaMMHOro obecrneueHus u ap. CepBUCHI
rocyJapCTBeHHbIX yciyr. OO6iayHble XpaHuJIMIIa AaHHbIX. CpelcTBa COBMECTHOM pa3paboTKu JOKyMEeHTOB (oHJsaliH-oducsl). [Iporpammuoe
o0ecrieueHne KaK BeO-CEepBHUC: OHJIAMHOBBIE TEKCTOBBIE U rpadude-CKUe penaKkTOpbl, CPeabl pa3padOTKHA MPOTPaMM.

Teopernyeckne ocHOBbI HH(pOpMaTHKH MoaeMpoBaHHe KaK MeTOA IO3HAHUA

Mopaenb. 3agaun, pemraemMble ¢ MOMOIIbI0 MojenaupoBaHus. Kinaccudukanum moaenei.
MartepuanbHble (HaTypHble) U MH(GOpMaAIIMOHHBIE Mojieau. HenpepbiBHbIE U JUCKpeTHBIE Moaenu. IMuTammonHbsle Mojienu. MrpoBeie Mojienu.
OrneHka aJeKBaTHOCTH MOJEIH MOJEIUPYEMOMY OOBEKTYy M ILedsAM MojeiaupoBaHus. TaOnuuyHble Mojenu. TaOinuia Kak IpeicTaBieHUE
OTHOLIEHMUS.

Bba3bl nanabpix. OTOOp B TabIUIE CTPOK, YJIOBJIETBOPSIOIIMNX 3aJaHHOMY YCJIOBHIO.

I'pad. Bepmnna, pebpo, nmyts. OpueHTHpOBaHHBIE U HEOpUEHTUPOBaHHbIE Tpadrl. JlinHa (Bec) pedpa. BecoBas maTpuia rpada. JnuHa myTH Mexmay
BepmiHaMu rpada. Ilouck ontumanbHoro mytu B rpade. HawanpHas BepmmHa (MCTOYHMK) M KOHEYHas BeplIMHA (CTOK) B OPUEHTHPOBAHHOM
rpacde. Beruuciaenue koMuecTBa MyTei B HAIIpaBJIEHHOM allMKINYECKOM rpade.

JlepeBo. Kopens, BepmmHa (y3en), 1ucT, pedpo (ayra) nepea. BreicoTa nepesa. [loanepeno.

[Ipumeps! ncTiONb30BaHUs JepeBbeB. [lepebop BapraHTOB ¢ MOMOIIBIO JSpeBa.

[lonarne MaTeMaTUyecKOW MoJenu. 3ajayd, pelaemMble € IOMOIIBI0O MaTeMaTH4YeCcKOoro (KOMIBIOTEPHOro) MojaeiaupoBaHusa. Otianuyue
MaTeMaTU4ECKOH MOJEIN OT HaTYpPHOI MOJENIHM U OT CIOBECHOIO (JIMTEpaTypHOI'0) ONMCAaHMs OOBEKTa.

Oranbl KOMIIBIOTEPHOI'O MOJEJIUPOBAHUS: IIOCTAHOBKA 3aJayM, IIOCTPOEHME MaTEMaTUYEeCKOW MOJEIH, IporpamMMHas peaju3anusl,
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TCCTUPOBAHUC, ITPOBCACHHUC KOMIILIOTCPHOI'O SKCIICPUMCHTA, aHAJIU3 €ro pe3yJibTaTOB, YTOYHCHUC MOIACJIN.

AJroputMbl 1 mporpaMmMupoBanne Pa3padoTka ajJropurmMoB U NpPorpaMmm

Pa3buenne 3amaum Ha mojzamauu. CocTaBjeHHE AJITOPUTMOB M MHPOrpPaMM C HCIIOJIB30BAHUEM BETBJIICHHH, IIUKIJIOB M BCIIOMOTaTEIbHBIX
aJITOPUTMOB JIJI yIIPaBJICHUS UcHoaHUTeNIeM POoOOT Wiy ApyruMH HCIOJHUTEISAMHU, TaKUMHU Kak Yepenamka, YepTExHUK U Ip.

Tabnuyupie Benmu4yuHbl (MaccuBbl). OpgHOMepHbIE MaccuBBL. COCTaBICHHE W OTJAJIKa IPOTPAMM, PEATTM3YIONIUX THUIIOBBIC AJITOPUTMBI
00pabOTKH OJHOMEPHBIX UYHCIIOBBIX MAaCCHBOB, Ha OJHOM U3 S3BIKOB mNporpammupoBanus (Python, C++, Ilackanb, Java, C#, IlIkonbHbIi
AnroputMudeckuii SI3bIK): 3alIOJTHEHUE YHUCJIOBOIO MAacCCHBA CIIY9aWHBIMH YHCJIAMH, B COOTBETCTBHHU C (OPMYJIOH WM MyTEM BBOJA YHCEI,
HaXOXXJICHHUE CYMMBI JICMEHTOB MAacCHBa; JIMHSWHBIN MOUCK 33JaHHOTO 3HAYCHHUS B MAaCCHBE; MOJICYET IJIEMECHTOB MAaCCHBa, YJIOBJICTBOPSIIOIINX
3a/IJaHHOMY YCJIOBHIO; HAX0K/IE€HHE MUHUMAaJIbHOTO (MaKCUMaJIbHOI0) 31eMeHTa MaccuBa. CoOpTUpOBKa MaccHBa.

OOpaboTka TMOTOKa [JaHHBIX: BBIUYHUCICHUE KOJUYECTBA, CYMMBI, CpeTHETO apu(METUYECKOTO, MHUHHUMAIIBHOTO u

MaKCUMAJIbHOTO 3HAYCHHS JICMECHTOB TTOCIICIOBATEIILHOCTH, YIOBIICTBOPSIONINX 33 ITAHHOMY YCJIOBUIO.
YunpasJienue

Vnpasnenne. Curnan. OOpatHasi cBs3b. [lomyyeHune curHagoB OT HU(MPOBBIX JAATYMKOB (KacaHUs, PACCTOSIHUS, CBETa, 3ByKa W Ap.). Ilpumepsr
WCTIOJIE30BAHUS TIPUHITUIIA OOpATHON CBS3M B CHCTEMax YIPABICHHUS TEXHUYCCKUMH YCTPOWCTBAMH C IIOMOIIBIO JAaTYUKOB, B TOM YHCJIC B
pPOOOTOTEXHUKE.

[Ipumepsl poOOTH3UPOBAHHBIX CHUCTEM (CHCTEMa YNpPaBIICHUs JIBW)KCHUEM B TPAHCIIOPTHOW CHCTEME, CBapodYHas JIMHUS aBTO3aBOJIa,
aBTOMATHU3UPOBAHHOE YIIPABJICHUE OTOIUICHHS JIOMa, aBTOHOMHAsI CHCTEMa YIIPABJICHUS TPAHCIIOPTHBIM CPEIACTBOM H T. II.).

Hngopmanionnbie TeXHOI0THH DJIeKTPOHHbIE TAOIHIIBI

[Tousitue 006 3MEKTPOHHBIX TaONUIax. THUNBI JAaHHBIX B s'YE€MKaX 2JEKTPOHHOU TaOIHUIIBI.
PenaktupoBanue wu (QopmatupoBanue Tabnui. BceTpoenHble QYHKIMH I TIOMCKAa MAaKCHUMyMa, MHHHUMYyMa, CYMMBI U CpEIHEro
apudmernueckoro. CopTupoBKa JaHHBIX B BbIJIEJI€HHOM auarazoHe. I[locTtpoenune auarpamm (rucrorpamMma, Kpyrosasl auarpamMma, TOYEUHast
nuarpamma). Beibop Tuma auarpamMmebl.

IIpeobpazoBanue Gopmyn nmpu konupoBaHuu. OTHOCUTEIbHAS, AOCOIIOTHAS U CMEIIaHHAasl aJpecarusl.

VcIIoBHBIE BBIUMUCICHUS B AJIEKTPOHHBIX Tabmuiax. CyMMHUpoBaHUE U MOACYET 3HAUSHHM, OTBEUAIONINX 3aJaHHOMY yclioBHI0. OO0padoTka OONBIITHUX
Ha0OpOB MaHHBIX. UNCIIEHHOE MOJEITUPOBAHUE B DJIEKTPOHHBIX TaOIUIIAX.
NudopmanuoHHble TEXHOJIOTHH B COBPEMEHHOM OO0LIeCTBe

Pons I/IHq)OpMaHI/IOHHI)IX TEXHOJIOTUH B Pa3sBUTUHU 3KOHOMHWKH MHpPA, CTpPaHbl, PEruoHa.
OTKpBITEIE 00pa30BaTEIbHBIC PECYPCHI.

ITpodeccun, cBsizanHble ¢ MHGOPMATUKON W WH(POPMAIIMOHHBIMUA TEXHOJIOTHSIMU: BEO- IH3ailHEp, MPOrpaMMHUCT, Pa3pabOTUMK MOOMIBbHBIX
MPUIIOKEHUM, TECTUPOBILIUK, apXUTEKTOP MPOrPaMMHOTO O0€CIeUeHHUsI, CIIEIUAJIMCT 10 aHAINU3Y JaHHBIX, CACTEMHBIH aJMUHHUCTPATOP.

IUNIAHUPYEMBIE PE3YJBTATBHI OCBOEHUAYYEBHOI'O IIPEAMETA «MHOOPMATHKA» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA



N3yuenne wHGOpPMATUKH B OCHOBHOM IIKOJIE HAIPABJICHO Ha JOCTIKEHHE OOYYarONIUMHUCS CIEAYIOUIUX JIMYHOCTHBIX, METa- NPEIMETHBIX U
MIPEAMETHBIX Pe3yJIbTaTOB OCBOCHHS yUeOHOI0 MpeaMeTa.
JUYHOCTHBIE PE3YJIbTATHI

JIndHOCTHBIE pe3yNbTAaThl MMEIOT HAIPaBICHHOCTh HAa pEIICHWE 3ajlad BOCIHUTAHUS, PAa3BUTUS W COIUAINU3AINU OOYYAIOIIUXCS CPEJICTBAMHU
rnpeamera.
Ilampuomuueckoe eocnumanue:

OCHHOCTHOC OTHOLICHUEC K OTCUYCCTBCHHOMY KYJIbTYPHOMY, HCTOPUYCCKOMY W HAYYHOMY HACJICAWIO, TIOHUMAHUC 3HAYCHUA I/IH(i)OpMaTI/IKI/I KakK
HAYKH B JKU3HU COBPEMEHHOro OOIIECTBa; BJIaJICHHE JOCTOBEPHON MH(pOpManueil 0 MepeaoBbIX MHUPOBBIX U OTCUYECTBEHHBIX IOCTH)KCHUSX B
obmactn wWHOOPMATUKH W HHPOPMAIMOHHBIX TEXHOJIOTUH; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAaHUAX O LUPPOBOIl TpaHchopMauu
COBPEMEHHOT'0 OOIIECTBA.

ﬂyxosuo-npascmeenuoe 80cCnumaHue:

OpHUCHTAlMA Ha MOPAJIbHBIC ICHHOCTHU MU HOPMBI B CUTYyallUsAX HPABCTBCHHOI'O BI)I60pa; TOTOBHOCTH OLICHMBATh CBOE IIOBEJICHHUE H IMOCTYIIKH,
a TaKXXC TIIOBCIACHHC H IIOCTYIIKHU APYIUX J'II-OI[Cﬁ C IIO3UIIMHU HPABCTBCHHBLIX M IIPABOBLIX HOPM C y‘léTOM OCO3HAaHUA HOCJ'IGI[CTBI/II‘/'I IHOCTYIIKOB;
AKTHUBHOC HCIIPUATHUC aCOIUAJIBbHBIX ITOCTYIIKOB, B TOM YHCJIC B CCTHU I/IHTepHeT.

Fpaafa)auacoe socnumaHue.

OpeaAcTaBJICHUC O CONUAJIBHBIX HOPMax MW IpaBUIaX MCKINYHOCTHBIX OTHOILICHUI B KOJIJICKTHUBEC, B TOM YHUCJIC B COINHMAJIBHBIX COO6HI€CTB3X;
CO6J'HOI[€HI/IC npaBuJI 6C3OHaCHOCTI/I, B TOM 4YHCJIE HABLIKOB 0O€30MacCHOIr0 HOBCACHHUA B HWHTCPHCET-CPCAC; TOTOBHOCTH K pa3H006pa3Hoﬁ
COBMECTHOM ACATCIIBHOCTU IIPHW  BBIITOJHCHUHA y‘Ie6HI>IX, IIO3HABATCJIbHBIX 3ajJad, CO3JaHuHu y‘-I€6HI)IX MMPOCKTOB; CTPCMJICHUC K
B3aUMOIIOHMMAHWIO U B3aMMOIIOMOIIH B ITPOLIECCE 3TOM y‘-IC6HOI>i JACATCIIBbHOCTH, TOTOBHOCTHh OIICHUBATH CBOE IOBEOECHUE U IMOCTYIIKHU CBOHUX
TOBapI/IH_[eﬁ C IMO3UIINH HPABCTBCHHBIX U IMTPABOBLIX HOPM C yqéTOMOCOBHaHI/IH HOCJ'IG,Z[CTBI/If/’I IIOCTYIIKOB.

Ilennocmu nayunozo no3nHanus:.

c(popMHUPOBAHHOCTH MHUPOBO33PEHUYECKUX MpeAcTaBlIeHUN 00 nHpopMaruy, HHGOPMAIIMOHHBIX Tpoleccax U UHGOPMAIIMOHHBIX TEXHOJIOTHSIX,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH U OOIIECTBEHHOW MPAKTHUKH U COCTABIISIIOMIMX 0a30BYI0 OCHOBY i TTIOHUMAaHUS
CYILIIHOCTH HAYYHOWKAPTHHBI MUPA;

MHTEepeC K OOYyYEeHHI0O M TO3HAHMIO; JIF0OO3HATEIBbHOCTh; TOTOBHOCTH U CIIOCOOHOCTH K caM00Opa3oBaHHIO, OCO3HAaHHOMY BBI- OOpy
HaNpaBJIEHHOCTH U yPOBHS OOyYEHHUs B NaJIbHEHIIEM;

OBJIaJICHUE OCHOBHBIMM HaBBIKAMU HCCJIEIOBATENIbCKONW JEATENIbHOCTH, YCTAHOBKA Ha OCMBICIEHUE OINbITa, HAONIOJEHUH, MOCTYNKOB H
CTpEMIJIEHUE COBEPIIIEHCTBOBATH MyTH JOCTHKEHUS UHANBUAYAIBHOTO U KOJUIEKTUBHOTO OJIaronoiyyus;

copmupoBaHHOCTE MHGPOPMAIIMOHHON KYJIBTYpPHl, B TOM YHCJE HaBBHIKOB CAaMOCTOSITEIbHON pabOThl C y4yeOHBIMHU TEKCTaMH, CIIPABOYHOM
JIUTEPATYpOr, PasHOOOPA3HBIMU CpEACTBAMU HH(OPMAIMOHHBIX TEXHOJIOTHMH, a TAaKXK€ YMEHHUSI CaMOCTOSTEIBHO OINpENeNATh IEIU CBOEro
00yueHus1, CTaBUTh U (POpMyYJIHMpPOBaTh JIs ceOsl HOBBIE 3a/1aul B y4€0e 1 Mo3HaBaTEIbHOM JAesTeIbHOCTH, Pa3BUBAaTh MOTUBBI U HHTEPECHI CBOEH
I03HABATEIbHOMN AEATEIBHOCTH;
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Dopmuposanue Kyabmypovl 300P08bA.
® OCO3HAHHE IIEHHOCTH >XKW3HU, OTBETCTBEHHOE OTHOIIIEHHE K CBOEMY 3J0POBBIO; YCTAHOBKA Ha 3I0POBBINA 00pa3 »KU3HU, B TOM YHUCJIC U 32
c4€T OCBOCHUS U COOJIIOJACHUSI TPEOOBaHUI O€30ITaCHOM KCIUTyaTallud CPEeACTB HH(GOPMAITMOHHBIX U KOMMYHHKAITUOHHBIX TEXHOJIOTHMA
(UKT).
Tpyooeoe eocnumanue:
e HHTEpeC K MPaKTUUYECKOMY M3yudeHHUI0 mpodeccuil U Tpyla B chepax npodeccHOHAIBHON AEATENbHOCTH, CBSI3aHHBIX C  HH(OPMATHKOI,
MPOTPaMMUPOBAHUEM 1 MH(QOPMAIMOHHBIMU TEXHOJIOTUSIMHU, OCHOBAaHHBIMU
Ha JOCTHIKEHUSX HaAYKH MH(POPMATHKU U HAYYHO-TEXHHUYECKOT0 Iporpecca;
® OCO3HAHHBIA BBIOOP M MOCTPOCHUE HHIMBUAYATbHON TPACKTOPUU OOpAa30BaHHSI M KW3HEHHBIX TUIAHOB C YUYETOM JIMYHBIX U OOIIECTBEHHBIX
HMHTEPECOB U MOTPEOHOCTEH.
IKonozuueckoe eocnumanue:.
® OCO3HaHHE r100aJIbHOTO XapakTepa IKOJIOTHYECKHUX NPOOJIEM U MyTel UX pelIeHus], B TOM 4uciie ¢ yuéTtoMm Bo3MmoxkHocTer MKT.

Aoanmauyusa ooyuarouLezoca K U3IMEHAIOUUMCA YCA0GUAM COUUATbHOU CPEObl.
® OCBOCHHE OOYYAIOIIMMUCS COIIMAIIBHOTO OMBITA, OCHOBHBIX COIIMAIIBHBIX POJIEH, COOTBETCTBYIOIIMX BEAyIICH NeSITEILHOCTH BO3pacTa, HOPM U
MpaBUWJI OOIIECTBEHHOrO MOBeACHUs, (OPM COLMATBHON JKU3HU B TPyNIax M COOOIIECTBAX, B TOM YHCJIE CYIIECTBYIOIIMX B BUPTyaJIbHOM
MIPOCTPAHCTRBE.

METANIPEAMETHBIE ~ PE3YJIBTATHBI

MertanpenMeTHbIE pe3yJIbTaThl OCBOEHUSI 00pa30BaTEIbHON MPOrpaMMbl 110 HHPOPMATUKE OTPAXKAIOT OBJIAJCHNUE YHUBEPCAIbHBIMU YU€OHBIMU
JEUCTBUSIMU — [O3HABATEIbHBIMU, KOMMYHUKATUBHBIMU, PETYJISITUBHBIMU.

YHuBepcanbHble  TMO3HABATENbHBIC  /ICHCTBHS

ba3zoevie nozuueckue oeiicmeust:
® yMEHHUE OMpPEAeisTh MOHITHUS, CO3/IaBaTh 0000IIEHNs, yCTAHABINBATh aHAJIOTHHU, KJIACCU(DUIIMPOBATH, CAMOCTOSTEIIHHO BBIOMPATh OCHOBAHUS U
KpUTEepUU U KjiacCU(UKAIMK, YCTAaHABIWBATH MPUYUHHO-CIICJICTBEHHBIE CBSI3W, CTPOUTH JIOTHYE- CKHE pACCYXKICHUsS, JelaTh
YMO3aKJIFOUeHUS (MHIYKTUBHBIC, JETYKTUBHBIC U 110 aHAJIOTUH) U BBIBOJIBI;
e yMEHHE CO3/1aBaTh, IPUMEHATH U MPEOOPA30BHIBATh 3HAKU U CUMBOJIBI, MOJICJTH U CXEMBI JIJISI PEIICHUS YUeOHBIX U MO3HABAaTEIIbHBIX 3a/1a4;
® CaMOCTOATENHFHO BBIOMPATH cIOcO0 pelieHus yaeOHo# 3aauu (CpaBHUBATh HECKOJIBKO BApPUAHTOB PEIICHUS, BEIOMpATh HaubOosee MOIXO S
C Y4€TOM CaMOCTOSITEIIbHO BBIJACICHHBIX KPUTECPHUEB).
ba3zoevie uccneooeamenvckue oeiicmeust.
e (QopmMynmHpOBaTH BOIMPOCH], (PUKCUPYIOMIKE Pa3pbIB MEXKAY PEATHHBIM H KEJATEIBbHBIM COCTOSIHUEM CHUTYallud, OOBEKTa, U CaMOCTOSITEIBHO
yCTaHaBJIWBATh UCKOMOE U JIAHHOE,
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OLCHUBATH HA IPUMCHUMOCTD U JOCTOBCPHOCTDH I/IH(l)OpMaI_[I/IIO, HOJIYYCHHYIO B XOJ€ UCCICAOBAHNA,

IIPOIrHO3UPOBATH BO3MOKHOC I[aﬂbHefIHICe Pa3BUTHUC ITPOLICCCOB, COOBITUH U UX IIOCJICACTBUA B aHAJIOTUYHBIX WJIN CXOAHBIX CUTyalusiaXx, a
TaK>X€ BBIABHUT'AaTh IIPCAITIOIO0XKCHUA 00 ux Pa3BUTHUN B HOBBIX YCJIIOBHAX M KOHTCKCTax.

Paboma ¢ ungpopmauvuei:

BBIBJIITH Ae(UIMT HH(GOPMAIIMU, JTAaHHBIX, HEOOXOIUMBIX JUIsl PEIICHHS TOCTaBICHHOHN 3a/1a4u;

MPUMEHSTh PA3IUYHBIE METOJbl, UHCTPYMEHTBHI W 3alpOChl MPU IOUCKE M OTOOpe WMH(OpMAIMHU WIM JAHHBIX M3 HCTOYHUKOB C YYETOM
IIpeJIOKEHHON y4eOHOM 3aa4M U 3aJaHHbIX KPUTEPHUEB;

BBIOMpaTh, aHAJTU3UPOBATH, CACTEMATU3UPOBATh U MHTEPIIPETUPOBATH HHPOPMAITUIO PA3IMYHBIX BUJOB U (HOPM IIPEACTABICHHUS;

CaMOCTOSITEJIbHO BHIOMPATh ONTUMAaJbHYI0 (OpMYy MpeACTaBIeHUsS HH(POPMALIMU U UILTIOCTPUPOBATH pelIacMble 3a/1aul He- CIIOKHBIMU CXEMaMH,
JIarpaMMamMu, HTHOU rpaukoil 1 uX KOMOUHAIIUSIMU;

OLICHHBATh HAJIEKHOCTh MH(OpMAIUU MO KPUTEPHUSM, MPEIJIOKECHHBIM yYUTEIEeM WU
c(hopMynHpOBaHHBIM CAaMOCTOSTEIHHO;
3(peKTUBHO 3aIOMUHATh U CHUCTEMATHU3UPOBATh HH(OPMALIHIO.

YHuBepcaJleble KOMMYHHUKATHBHbIE AeiicTBHS

Obwenue:

COMMOCTABJIATH CBOU CYXKJICHHA C CYKACHUAMUA APYTUX YHACTHHUKOB JHaJiora, O6H&py>KI/IBaTI) pas3iandue 1 CXOoACTBO HOSI/IHI/II\/'I;
HY6J'II/I'-IHO NpeaACTaBJIATh PE3YJILTATHI BBIIIOJIHCHHOI'O OIIBITA (BKCHepI/IMeHTa, HCCIICA0OBAaHUA, HpOGKTa);

CaMOCTOSITEJIbHO BBIOMpATh (OpMAT BBICTYIUICHHSI C Y4E€TOM 3ajlad IMPE3CHTAIMU W OCOOCHHOCTEH ayJIUTOPUU U B COOTBETCTBUH C HUM
COCTAaBJIAITh YCTHBIE U IMCBbMEHHBIE TEKCTHI C UCITOJIb30BAHUEM WIUTIOCTPATUBHBIX MAaTEPHUAJIOB.

Coemecmuasn desmenvnocms (compyoHuuecmaeo):

MIOHUMATh U HCMOJB30BaTh MPEUMYyIeCTBA KOMaHAHOM M WHJIMBHUAYAJIbHOW pabOThI MpU PElIEHHMH KOHKPETHOM MpOOJEeMBbI, B TOM YHCIIE MPH
CcO3/1aHUU UH(OPMAITMOHHOTO TIPOTYKTa;

MIPUHUMATH 1€ COBMECTHOM MH(OPMALMOHHON NeATEeNIbHOCTH Mo cOopy, 00paboTke, nepeaade, popMain3alui HHHOPMALUN; KOJUIEKTUBHO
CTPOUTH IEUCTBUS IO €€ TOCTHXKEHUIO: PACTIPeeNsITh PO, JOTOBapUBaThCs, O0CYKIaTh IIPOIIECC U Pe3yIbTaT COBMECTHOM PabOTHI;
BBITIOJIHSITh CBOIO 4acTh paboThl ¢ MH(MOpManyed win MHQOPMAIMOHHBIM MPOAYKTOM, JIOCTHTash KayeCTBEHHOIO pe3yjbTaTa MO0 CBOEMY
HaMnpaBJIE€HUI0O U KOOPJAMHUPYS CBOM JEHCTBUSC IPYTUMH UJICHAMU KOMaH/IbI;

OINCHHUBATh Ka4YC€CTBO CBOCTO BKJIaJda B O6H_II/Iﬁ HH(bOpMaHHOHHBIﬁ OPOAYKT IO KPUTCPUAM, CAMOCTOATCIIBHO C(I)OpMy.TII/IpOBaHHLIM Y4aCTHUKaMHU
BSaHMOHCﬁCTBHﬂ;

CpaBHUBAaTh pE3yJbTaThl C MCXOJHOM 3aJadeil W BKJIAQJ KaXXJIOro 4YjieHa KOMaHAbl B JOCTHIKEHHE pE3yJbTaTOB, pa3lieisiTh chepy
OTBETCTBEHHOCTH U MPOSIBIISITh TOTOBHOCTh K MPEAOCTABICHUIO OTYETA MIEpe/1 TPYIIOM.
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YHHBepcaJ]LHbIe peryJsTHBHBIE NecTBHSA

Camoopzauu3auu;1:

BBISIBJISITH B )KU3HEHHBIX U YU€OHBIX CUTyalUsX MPOOJIEMbI, TPEOYIOIINE PEIICHHUS;

OPUEHTHUPOBATHCS B PA3IMYHBIX OAX0aX K IPUHITUIO PEIIEHUN (MHAMBUAYaIbHOE IPUHATHE PELICHUN, IPUHATHE PELIEHUN B IpyIIe);
CaMOCTOSITEJIBHO COCTAaBJIATh QJITOPUTM  peLIeHMs] 3ajayd (WM €ero 4acTh), BbIOMPATh CIOCOO pelIeHHs y4eOHOM 3anaun ¢ ydyéTroMm
HMMEIOLINXCS] PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHM, apryMeHTUPOBaTh IpeJlaraéMble BapHUaHThl pELICHUN;

COCTaBJISITh IUIaH JIEMCTBUH (IUIaH pealu3allid HAaMEUYEHHOrO aJroOpUTMa pPElIeHHUs), KOPPEKTUPOBATh MPEIJIOKEHHBIM alfOPUTM C Y4ETOM
MOJy4YEeHUS HOBBIX 3HAHUN 00 M3ydaeMOM OOBEKTE;

JieJaTh BEIOOP B YCIOBHUSAX MTPOTHBOPEUYUBON HH(GOpPMAIIUU U OpaTh OTBETCTBEHHOCTH 32 PEIlICHNE.

Camorxkonmpons (pegprexcus):

BJIAJIETh CIIOCOOAMH CAMOKOHTPOJISI, CAMOMOTHBALIMU U pediiekcuy;

JlaBaTh aJIEKBATHYIO OLIEHKY CUTYAaI[MU U IIpeJjiaraTh MiaH €€ U3MEHEHUS;

YUYUTBIBATh KOHTEKCT M NPEABUACTH TPYAHOCTH, KOTOpPbIE€ MOI'YT BO3HMKHYTh IpU pEUIEHWHM Y4YeOHOHM 3ajaud, aJalTUpOBaTh PEILICHHE K
MEHSIIOIIUMCS OOCTOSATEIbCTBAM;

OOBSICHATh MPUYMHBI JOCTH)KEHUSI (HEAOCTHI)KEHUS) pe3yJIbTaTOB MH(POPMAILIMOHHOM IEATENbHOCTH, JaBaTh OIEHKY NPHUOOPETEHHOMY OIIBITY,
YMETh HaXOJUTh MO3UTUBHOE B IPOM30- LIEIIEH CUTYalINH;

BHOCHUTb KOPPEKTHUBBI B IEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIbCTB, U3MEHUBIINXCS CUTyallui, YCTAHOBJIEHHBIX OIINOOK, BO3HUKIIMX
TPYJIHOCTEMN;
OLICHMBATh COOTBETCTBHUE pE3yJbTaTa LEIU U YCIOBHSM.

IMmouuonanbublit uHmMeELIEKm .

CTaBUTh ce0s1 HA MECTO Apyroro 4ecJiIOB€Ka, IMOHUMATb MOTHUBBIM HAMCPCHUS APYTOro.

Ilpunamue cebn u opyzux:

OCO3HaBaTh HEBO3MOXXHOCTH  KOHTPOJIMPOBaTH BCE  BOKPYTI  JIa)Ke B YCIIOBHSIX OTKPBITOTO JOCTYIIA K JIIOOBIM 00BEMamM MH-
dbopmarun.

[TPEIMETHBIE PE3VJIBTATBI

7 xjaacc

[IpenMeTHble pe3ysbTaThl OCBOCHHS 00S3aTENBHOTO MPEIMETHOIO COJEpP)KAaHMs, YCTAaHOBJIEHHOTO JAaHHOW HNpHUMEpHOW paboueil mporpammoi,
OTPaXXarOT C(HOPMUPOBAHHOCTH Y 00YUAOIIMXCSI YMEHUI:

MOSICHAT, HA IIpUMEpax CMBICH TOHATUH «UH(pOpMAIUD,
«nH(GOPMAITMOHHBIM  TIpoIlecc», «obOpaboTka WHGOpMAITUN,
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«xXpaHeHue MHoOpMaUUN», «Hepeaada HHGHOPMALIUN);

KOJMPOBATh U JACKOAUPOBATh COOOIIECHHS 1O 3aJaHHBIM MpaBUjaM, AEMOHCTPHUPOBATh MOHUMAHUE OCHOBHBIX MPHUHITUIIOB KOJWPOBAaHUS MHGOPMAIIUN
Ppa3IMYHON MPUPOBI (TEKCTOBOMU, IpaUIECKO, ayauo);

CpaBHUBATh JJIMHBI COOOIICHUH, 3aMMCAHHBIX B Pa3JIMYHBIX ajdaBUTaX, ONMEPUPOBATH CIUHUIIAMU U3MEPEHUS] UHHOPMAITMOHHOTO 00BEMa U CKOPOCTH
rnepeaayu TaHHbIX;

OIICHUBATh M CPABHUBATH Pa3Mepbl TEKCTOBBIX, I'PapUUeCKHX, 3BYKOBBIX (haijioB U BUAcO]ailIoB;

MIPUBOJIUTH NMMPUMEPHI COBPEMEHHBIX YCTPOWCTB XpaHCHUS U Miepeaayu HGOPMAIUU, CPAaBHUBATh UX KOJIMYECTBEHHBIC XapaKTePHUCTHKH;

BBIJICIIATH OCHOBHBIC 3TAITBl B HCTOPHUU U MIOHUMATh TCHACHIINU Pa3BUTHS KOMIIBIOTEPOB M MPOTPAMMHOI0 00CCTICUCHHS;

MOJIydaTh M HCIIOJB30BaTh HH(POPMAIMIO O XapaKTEPHUCTUKAX IIEPCOHAITBHOTO KOMIIBIOTEpAa M €ro OCHOBHBIX JJ€MEHTax (mpoleccop,
oInepaTuBHAas I1aMsITh, 1OJITOBPEMEHHAsI NaMsATh, YCT- pOMCTBAa BBOJAa-BbIBOJA);

COOTHOCHTH XapaKTEPUCTUKH KOMITBIOTEPA C 3aJIla4aMH, PEIIAEMbIMHU C €r0 MOMOIIBI0; OPUEHTUPOBATHCA B MEPAPXUUECKON CTPYKType (aiaoBoit
CHCTEMBI (3almiChIBaTh MOJIHOE UM (aitia (karamora), myTh K ¢ailly (KaTajaory) 1o UMEIOMEeMYCs ONUCcaHuio (paiiioBOi CTPYKTYpbI HEKOTOPOTO
MHGOPMAIIMOHHOTO HOCUTEIS );

paborare ¢ (ailoBO CHUCTEeMOH MEPCOHAJIBHOIO KOMITBIOTEpa C HCIIOJIBb30BaHUEM Tpaduueckoro uHTepdeica, a HMMEHHO: CO37aBaTh,
KOIMPOBAaTh, IEpEMEIaTh, IEPEUMEHOBBIBATh, YAAISATh U apXUBHUPOBATh (DaiyIbl U KaTaJIOTrH; UCIIOJIb30BaTh aH- TUBUPYCHYIO MPOrpamMMmy;
MPEACTaBISATh PE3YJIbTATHI CBOEH JIESITEIbHOCTH B BUJIE CTPYKTYPUPOBAHHBIX WLIIOCTPUPOBAHHBIX JOKYMEHTOB, MYJIbTUMEIUNHBIX IPE3EHTALHI;
rckath nHbopMaluio B cetd MHTEpHET (B TOM YHCIIE TI0 KIIOUYEBBIM CJIOBaM, M0 U300paKEHHIO), KPUTUUYECKH OTHOCHUTHLCS K HaleHHOW MH(pOpMAIINH,
OCO3HaBasi ONIACHOCTH JIJIs JIMYHOCTU M OOIIIeCTBA PAaCpOCTPAaHEHUsI BPEJOHOCHONW MH(GOPMAIIUH, B TOM YHCIIE€ SKCTPEMUCTCKOTO U TEPPOPUCTUYECKOTO
XapakTepa;

IIOHUMAaTbh CTPYKTYPY aJIpeECOB BEO-pECYpCOB;

HCTOJIb30BATh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKAIUI;

cobmoath TpeboBaHus Oe3omacHol skcrutyaTaunu TexHudeckux cpeacts MKT; cobmonath ceTeBoil dTHKET, 0a30Bble HOP- Mbl MH(GOPMAIIMOHHON
STUKHU U MpaBa Mpu padboTe ¢ MpUiIo- )KEHUSIMHU Ha JIFOObIX YCTpOMCTBAaX U B ceTh MIHTepHEeT, BbIOMpaTh Oe30IacHbIe CTPATeTH OBE/IEHUS B CETH;

MMETh MpeACTaBIeHWE O BIUSHUM wucnonb3oBaHus cpenactB KT Ha 310poBbe Mmosib30BaTeNsl U YMETh IPUMEHATH METOIbI TPOQHUIIAKTUKH.

8 kiacce

[IpenmeTHbie  pe3ysabTaThl  OCBOEHUS  O0S3aTENIBHOTO  TMPEAMETHOTO  COJACpP KaHWS,

YCTaHOBJIEHHOTO JaHHOW MPUMEPHOH paboueil mporpamMMoi, OTpa)karoT CPOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUA:

MOSICHSITh HAa MpUMEpax pa3Indus MEXy MTO3ULIMOHHBIMU U HETTO3UIIMOHHBIMUA CUCTEMAMHU CUUCIICHUS;
3alUChIBATh U CPaBHHUBATH Iieibie yucia oT 0 1o 1024 B pa3iMyYHBIX MO3UIIMOHHBIX CHCTEMax cuuciieHus (¢ ocHoBanusiMu 2, 8, 16); BBINOJHSTH
apudMeTrdeckue  Oreparuy HaJl HUMU;
pacKkpbIBaTh CMBICIT TOHSITHNA «BBICKA3bIBAHUEY, «JIOTUYECKAST OTICPAIIHS», «JIOTUYSCKOE BBIPKCHUEC),



3allUCBIBATDh JIOTHUYCCKHUC BBIPAKCHUSA C UCIIOJIB30BAHHUCM JU3BIOHKIWUHU, KOHBIOHKIUHW W OTPpHULIAHHA, OIIPCACIIATh HCTUHHOCTDb JIOTHYCCKUX BLIpEl)KGHHﬁ,
€CJIM U3BCCTHBI 3HAYCHUA UCTHUHHOCTU BXOJAIIUX B HETO IIECPECMCHHBIX, CTPOUTH TaGJII/ILILI NCTHUHHOCTHU AJIs1 JIOTHYCCKHUX BBIpa)I(eHHI;'I;

pacKpbIBaThb CMBICI IIOHATHN «UCHOJIHUTENIB», «UITOPUTM»,

«mIporpamMmay», MOHMMas pasHUIy MeXIy YNOTpeOJIeHUEeM 3TUX TEPMUHOB B OOBIIEHHOW peuu U B HHPOPMATHKE;

OIHCHIBATh AJITOPUTM PEIICHUS 3a]a4d Pa3IMYHBIMU clIoco0a- MU, B TOM YHCJI€ B BHJI€ OJIOK- CXEMBI;

COCTAaBJISITh, BBINOJHATHL BPYYHYIO M HAa KOMIIBIOTEPE HECJIOXKHBIE aAJTOPUTMBI C HCIIOJB30BAHWEM BETBJICHHN M LMUKIOB Ul YIPaBJICHUS
HCITIOJTHUTENSIMU, TaKUMH Kak PoboT, Uepemnanka, YepTéxHUK;

HCII0JIb30BaTh KOHCTAHThl M IMEPEMEHHBIE Pa3IUYHbIX TUIOB (YUCJIOBBIX, JOTMYECKUX, CUMBOJIBHBIX), @ TaK)KE€ COAEpIKalllM€ UX BBIPAKECHUS;
HCII0JIb30BaTh ONepaTop NpHUCBauBa- HUS;

HCIIOJIb30BATh IIpY pa3pabOTKE MporpaMM JIOTHYECKUE 3HAUEHUS, ONIEpallMU U BBIPAXKEHUS C HUMU;

QHAJIIM3UPOBATH MPEJIOKEHHBIE AJITOPUTMBI, B TOM YHUCJIE ONPEAEIIATh, KAKUE PE3YJIbTATHI BO3MOXKHBI IIPU 3aJaHHOM MHOYECTBE UCXO/IHBIX 3HAUYCHUI;
co3/1aBaTh U OTJIA)KMBATh IPOrpaMMbl Ha OJHOM M3 sI3bIKOB IporpammupoBanus (Python, C++, ITackans, Java, C#, IlIkonpHBIH ANTOPUTMUYECKUI
SI3bIK), pealu3yIole HECI0XHbIE aJTOPUTMbl OOpaOOTKM YMCIIOBBIX JAaHHBIX C MCHOJB30BAaHMEM ILUKJIOB W BETBJIEHUM, B TOM YHCIIE
peanu3yrole MPOBEpKYy ASIUMOCTH OJHOIO LIEJIOr0 4YHMCiia Ha Jpyroe, MPOBEPKY HATYypaJlbHOTO YHCJIA HAa MOPOCTOTY, BBIAEJIEHHUS LUDp U3
HaTypajbHOIO 4YMCIIA.

9 knace

[IpenmeTHble pe3yabTaThl OCBOECHHUSI OOSI3aTEIBHOIO IPEIMETHOIO COAEp)KaHMs, YCTAaHOBJIEHHOIO JaHHOW NIpUMEpHON pabodell mporpaMmmoi,
OTpa)xaroT C(OOPMHUPOBAHHOCTD y 0O0YUAIOUINXCSI YMEHUM:
pa3duBaTh 3a7ja4M Ha M0/13a/1a41; COCTABJISITh, BBHIIOJHITH BPYUYHYIO U Ha KOMITBIOTEPE HECIIOKHBIE aJITOPUTMBI C UCIIOJIb30BAaHUEM BETBJICHHH, IUKJIOB
Y BCIIOMOTaTeJIbHBIX aJIT0- PUTMOB JIJIsl YIIPaBJIEHUs UCIIOJIHUTEIISIMU, TaKUMH Kak Po6ot, Uepenaiika, UepTEKHUK; COCTaBIATh U

OTJIA)KUBATh MIPOrpaMMbl, PEATM3YIOIIUE  THUIIOBBIE AJITOPUTMBI O0OpPaOOTKM YHCIIOBBIX MOCIIENI0BATEIBHOCTEH HIIM OJJHOMEPHBIX

YHCJIOBBIX MAaCCHUBOB (ITOMCK MAKCUMYyMOB, MUHUMYMOB, CYMMBI WIM  KOJIMYecTBa JJIEMEHTOB  C 3aJJaHHBIMM CBOMCTBaMH) Ha
OHOM U3  SI3BIKOB MPOrpaMMHUPOBAHUS (Python, C++, [Mackane, Java, C#, IIkoIbHBI ANTOPUTMHUYECKUN SI3BIK);
PacKpbIBaTh CMBICII MOHITUN «MOJIENIbY, «MOJIEIMPOBAHNE), ONPEIENATh BUIbI MOJIENIEH; OIIEHUBATh aJJ€KBATHOCTh MO/JIENIN MOJIEIUPYEMOMY OOBEKTY
Y LIEJISIM MOJIETIMPOBAaHUSI; UCIIOJIb30BaTh I'padbl U AEPEBbs JJIsI MOACIUPOBAHUS CUCTEM CETEBOM U HepapXU4ecKoi CTPYKTYpbl; HAXOJIUTh
KpaTyalluii myTh B rpade;
BBHIOUpATh CHIOCOO MpEICTaBJICHUS! JAHHBIX B COOTBETCTBUM C IOCTABJICHHOM 3ajauel (TaOiuibl, CXeMbl, TpauKH, JUarpaMMbl) C UCIOJIb30BaHUEM
COOTBETCTBYIOIIMX IMPOTPAMMHBIX CPEJICTB 0OpabOTKH JaHHBIX;

WCITOJIB30BaTh JICKTPOHHBIC TAOIUIIBI JUIsl 00paOOTKH, aHAIM3a U BU3yaIM3allMH YHCIIOBBIX JJAHHBIX, B TOM YHCJIE C BBIJEICHUEM JTHaa3oHa TaOJIUIbl U
YIIOPSIIOYMBAHUEM (COPTUPOBKOM) €ro AJIEMEHTOB;
CcO3/1aBaTh M TMPUMEHSITh B AJCKTPOHHBIX TaOiHIax (GopMysibl st pacy€ToB C HCIIOJNB30BAHUEM BCTPOCHHBIX apU(PMETHYCCKUX (QYHKIIHI
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(cymMupoBaHHE U MOACYET 3HAYCHUI, OTBEUAIOIINX 3aJIaHHOMY YCJIOBUIO, CpeaHee apu(PMeTuyecKoe, MOMCK MaKCUMaJIILHOTO 1 MUHUMAaJIbHOTO

3HA4YeHUs1), aOCOJIIOTHOM, OTHOCUTEIbHOM, CMEIIaHHOM aJgpecaluu;

HCTIOJIB30BATh AJIEKTPOHHBIE TAOIUIIBI JJIs1 YUCICHHOTO MOJICIIMPOBAHUS B MIPOCTHIX 33/1a4aX U3 Pa3HbIX MPEAMETHBIX O00JacTei;

HCTIOJI30BaTh COBPEMEHHBIC MHTEPHET-CEPBUCHI (B TOM YHUCJIIE KOMMYHHUKAIIMOHHBIC CEPBHCHI, OOJIAUHBIC XPAHWIUINA JaHHBIX, OHJIAWH-TIPOTPAMMBI

(TekcToBbIe U rpadUUECKue peaak- TOPbI, Cpebl pa3paboTKH)) B Y4eOHOW U MOBCEIHEBHOU JICSTEIILHOCTH;

MIPUBOJIUTH TPUMEPHI HCIIOIB30BaHUSI TE€OMH(POPMAIMOHHBIX CEPBHUCOB, CEPBHUCOB T'OCYJAPCTBEHHBIX YCIYr, OOpa30BaTelbHBIX CEPBUCOB CETHU

HNuTepHEeT B y4eOHOM M TIOBCEIHEBHOM JIESTCIIHHOCTH;

HCTIOJIb30BaTh PAa3JIMYHBIE CPEJCTBA 3allUTHl OT BPEIOHOCHOTO MPOrPpaMMHOIO OOeCHedYeHHMs, 3allUIaTh MEPCOHAIBHYI0 HH- (OpMAIUIO OT

HECAHKI[MOHUPOBAHHOT'O JOCTYNa M €ro MocjeA- CTBHUM (pa3riaiieHusi, MOAMEHbI, yTpaThl JAHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTUYECKHX U

COIMATHPHO-TICUXOJIOTHYECKUX AaCIEKTOB HCIOJIb30BaHUsI ceTu MHTepHer (cereBas aHOHUMHOCTH, IMU(PPOBOH clien, ayTEHTHYHOCTh CYOBEKTOB W

peCypcoB, OMacHOCTh BPEJIOHOCHOI'O KO/1a);

pacmo3HaBaTh MOMBITKH U TPEAYNPEKIATH BOBICUCHUE CeO0Si M OKPYKAIOMMX B JSCTPYKTUBHBIC M KPUMHUHAIBHBIE (OPMBI CETEBOW AKTHUBHOCTHU
(B TOM umcie KUOEpOYIITUHT, (PUIITHHT).

TEMATHYECKOE IIVIAHUPOBAHME KYPCA HMH®OPMATHUKHU

Bcero 102 yaca, u3 Hux 4 yaca — pe3epBHOE BpEMs.
7 xaacc
1 yac B Henmemto, Bcero — 34 yaca, 2 yaca — pe3epBHOE BpeMsl.
IpumepHbIe DJIEKTPOHHBIE
TeMbl, OcHOBHBbIE BHBI 1eSITEILHOCTH uudposbie
packpbiBaoIye YueOHOE coaepKaHue Yyamuxcd nNpu u3y4€HUH TEMbI 06pa3oBaTe,]11,H[,1e
NaHHBIA pasmen (Ha ypoBHe y4eOHbIX pecypcbl
MporpamMmsl, AelcTEHi)
U KOJINYECTBO
4acoB, 0TBOIMMOE
HA MX H3Y4YeHHe
Paznen 1. HudpoBass rpamorHocTs (8 4acoB)
N https://resh.edu.r j
Tema 1. Kommbiotep  |KoMmbrOTEp — YHUBEpCadbHOE BBIYHUCIUTEIBHOE YCTPOWUCTBO,PacKphIBaTh CMBICIT HU3yYacMbIX| t/tlg?c;é /n/e753167(jgtalrjt//szlgggg
— YHHUBEpCaJIbHOE paboTaromee 1O IporpamMme. Tunel  KOMIIBIOTEPOBMOHATUHA. 3/
YCTPOMCTBO [IEPCOHAIIbHBIE  KOMIBIOTEPHI, BCTPOEHHBIE  KOMIBIOTEPHIAHAIIM3UPOBATH yCTpoﬁCTBah*ttps_ /. youtube.co
00paboTKH TaHHBIX (2  |CyIEpKOMIILIOTEPHI. KOMIIBIOTEPA C TOYKHU SPEHMA 1 \watch?v=2ymsk4 VY
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https://resh.edu.ru/subject/lesson/7317/start/296298/
https://resh.edu.ru/subject/lesson/7317/start/296298/
https://resh.edu.ru/subject/lesson/7317/start/296298/
https://www.youtube.com/watch?v=2ymsk4IVY8g
https://www.youtube.com/watch?v=2ymsk4IVY8g

yaca)

MoOunbHble ycTpoiicTBa. OCHOBHbIE KOMIIOHEHTHI KOMIIBIOTEPY
)51 1504 Ha3HA4YCHUE. IIpoueccop. OmnepatuBHas
JTOJITOBPEMEHHAsT MaMSTh.

YcrpoiictBa BBOAa U BbIBOjAa. (CEHCOpHBIM BBOJ, JaT4YUKH
MOOUJIIBHBIX YCTPOMCTB, cpencTBa OroMeTpUYeCcKOU
ayTeHTU(DUKAITIH.

Hcropust  pa3BUTHMA  KOMIBIOTEPOB U IIPOrPaMMHOIQ
obecnieuenusi. Ilokosenusi  KommblOTepoB.  COBPEMEHHBIC
TEHJCHIIUU pa3BUTUA KOMObIOTEpOB. CyNnepKOMIIbIOTEPHI]
[lapannenbHble BBIYUCIICHUS.

[lepcoHanbHbIl KOMOBIOTEP. IIpomeccop M ero XxapakTepHUCTHUKH
(TakTOBass yacToTa, pa3psAHOCTb). OmnepaTuBHAasT  NaMSTh.
JlosiroBpeMeHHasi mamsiTh. YCTpoicTBa BBoJa M BbiBoAa. OOBEM
XpaHHUMBIX JJaHHBIX (ONEepaTUBHAs NaMSATh KOMIBIOTEpA, KECTKUU

OpraHu3alluu npoueayp BBOJA,
XpaHeHus1, oOpabOTKHU, BBIBOJA W
repegayn MHGOPMAIUH.

AHanM3MpoBaTh MH(pOpPMaLHIO (CUTHAIIBI
O TOTOBHOCTM U HENOJIAJKE) TIpHU
BKJIFOUEHUU KOMIIBIOTEPA.

[lonyuyaTh nHpopmanuio 0
XapaKTepUCTUKaX KOMIIbIOTEpa

39

U TBEPAO-TENbHBIN JUCK, IOCTOSIHHAs MaMsITh cMapTdoHa) U

CKOPOCTh JIOCTyMa JJii Pa3INYHBIX BUJOB Hocuteneil. TexHUka

0€30MacHOCTH W TIpaBUJIa paOOThI HA KOMIIBIOTEPE.
IMpakTuyeckue padoThl

1. BxiroueHue KOMIIBIOTEpA U TMOJIyUYeHHE MH(POpMAIIMHU O €ro

XapaKTePUCTUKAX

Tema 2. IIporpammbl
u nanHeie (4 daca)

[IporpammHOe  oOecrieyeHne  koMmnbioTepa. [Ipuxiagnoe
nporpamMmMHoe  obecnieyeHue.  CHUCTEMHOE  HPOrpaMMHOE
obecnieuenune. CucreMsl nporpamMmupoBanus. [lpaBoBas oxpaHg
MporpaMM M JaHHBIX. becIulaTHble M YCIOBHO-O€CIUIATHBIE
nporpammMbl. CBOOOTHOE TporpaMMHoe obecrieuenue. Dainbl ¢
manku  (karajgoru). IlpuHounel mocTpoeHus — (PailoBBIX

PackpbeIBaTh CMBICIT N3yYaeMbIX
TTOHSITHI.

OmnpenensTe NporpaMMHbBIE CPEACTBA,
HEOOXOAUMBIE I OCYIIIECTBICHUS
HGOPMAITMOHHBIX TIPOIIECCOB MPHU
pemieHny 3anad. OnpenensiTb OCHOBHBIE

https://resh.edu.ru/subj

ect/lesson/7325/start/2

50715/
https://resh.edu.ru/subj

ect/lesson/7324/start/2

74196/

https://resh.edu.ru/subj
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https://www.youtube.com/watch?v=2ymsk4IVY8g
https://resh.edu.ru/subject/lesson/7325/start/250715/
https://resh.edu.ru/subject/lesson/7325/start/250715/
https://resh.edu.ru/subject/lesson/7325/start/250715/
https://resh.edu.ru/subject/lesson/7324/start/274196/
https://resh.edu.ru/subject/lesson/7324/start/274196/
https://resh.edu.ru/subject/lesson/7324/start/274196/
https://resh.edu.ru/subject/lesson/7323/start/250820/

cucteM. llomHoe wums (¢aiima (manku). Ilyte k  daiiny
(manke). Pabora c¢ daimamMu W KaTajgoramMud CpeICTBaMH
OIepallMOHHOMI CHUCTEMBIL: co3/1aHue, KOITUPOBAHUE,

rnepeMenieHne, NMepeuMeHOBaHNEe U yIajieHue (aiaoB U mamoxl
(katanoroB). Tunbr ¢ainos. CBoiicTBa (daitiioB. XapaKTepHBIC
pasmepbl  (GaloB  pa3IMYHBIX TUNOB (CTpaHUIA TEKCTa,
PIICKTPOHHAsT KHUTA, (pororpadusi, 3anvuch MECHHU, BUJICOKIIHUIL

MOJIHOMETPAXKHBII dbunbm). ApxuBanus JIAHHBIX |
lcnonb30Banue OporpaMM-apXUBATOPOB. dannoBbIt
MmeHemkep. Ilouck  ¢dalyioB  cpeacTtBaMH  ONEpariMOHHOW

cucrteMbl. KOMIIBIOTEpHBIE BHUPYCHI W JPYIHE BPEAOHOCHBIE
nporpamMmel. [IporpamMmel 1S 3alIUTHI OT BUPYCOB.
IIpakTnyeckune padoThl

1. BrimonHeHuMe OCHOBHBIX omepanuii ¢ (Qaimamu U
MarKamu.

2. CpaBHeHUE pa3mepoB TEKCTOBBIX,  TI'padUUECKUX,
3BYKOBBIX U BUA€O-(alIoB.

3. Hsyuenue DJIEMEHTOB nHTepderica HCIIOJIB3YEMOU

OIEPALMOHHONU CUCTEMBI.

Hcnons3oBaHue NporpaMMbI-apXUBaTOpA.

3amura UHPOpPMAIMM OT KOMIIBIOTEPHBIX BHUPYCOB  C
IMOMOIIbI0 aHTH-BUPYCHBIX HpPOrpaMm

ok

XapaKTEePHUCTUKHU ONEPALIMOHHOMN

ect/lesson/7323/start/2

cucteMmbl. OniepupoBaTh
KOMITBIOTEPHBIMH HH(POPMAITMOHHBIMU
00BEKTaMH B HATJISLAHO-TPa(UIECCKOM
nHTepdeiice. BBITOIHATE OCHOBHBIC
orepanuuc daiiaMu U MarnkaMH.
OneHuBaTh pa3Mepsl (Haisios,
[MOArOTOBJICHHBIX C UCIIOJIb30BAHUEM
pa3IUYHBIX YCTPOMCTB BBOJIA
nHdopManuu (KI1aBuaTyphl, CKaHepa,
MHUKpO(dOHa, GOTOKaAMEPHI,
BHJICOKAMEPHI)

Mcronp30BaTh MPOrpaMMBI-apXHBATOPHI.
OcylecTBIATh 3alUTy HHOOPMAIIUU OT
KOMITBIOTEPHBIX BHPY- COB C TOMOIIBIO
AQHTHUBHUPYCHBIXIIPOTPAMM.
[[nanupoBath U  CO34aBaTh
MH()OPMALIMOHHOE MPOCTPAHCTBO

JIMYHOC

50820/

Tema 3.
KomrmbrorepHbie
cetu (2 yaca)

O0benunenne kKomnbloTepoB B ceThb. Cerb HHTEpHET. Be6
cTpanuiia, BeO- caiit. CTpykTypa aapecoB BeO-pecypcoB)
bpaysep. IlouckoBble cucremsl. Ilonck wuHOpMaUU 1O
KJIIOYEBBIM CJIOBaM M TI0 H300paxkeHuro. J{ocTOBEpHOCTE
nHpopmarnuu, noilydeHHoM wu3 HWMurtepHera. CoBpeMEHHBIE
CEpPBUCHI MHTEPHET-KOMMYHHUKAU. CeTeBoil 3THUKET, 0a30BBIg
HOPMBI UH- (POPMAIIMOHHOM 3THUKHU U TpaBa NpHu pa- 60TE B CETH
HNurtepuer. Ctpareruu 6e3- oracHoro noseaeHus B IntepHere.
IIpakTnyeckune padoThl

1. Tlouck wHpOpMAUMM [O KIIOYEBHIM CJOBaM U IO

U300paKEHUIO.

PaCKpI)IBaTI) CMBICJI U3y4YaCMbIX

https://resh.edu.ru/subj

[IOHSITHM.
Ocy1ecTBIATh TOMCK HHPOPMAIIUU 11O
KJTIOYEBBIM CJIOBaM H 110 U300PaKECHUIO.

[IpoBepsTh JIOCTOBEPHOCTH
vHpopMaIuy, HaWJIeHHOW B  CETH
NHuTepHer.

BoccranaBnuBaTh agpec BeO-pecypca u3
MMEIOMHXCS (DparMeHTOB.
OcCymecTBIISITh B3aMOIEHCTBHUE
[MOCPEJACTBOM  DJICKTPOHHOW  TTOYTHI,

ect/lesson/7323/start/2

50820/

2. Hcnonb3oBaHHME CEPBUCOB MHTEPHET-KOMMYHHUKAIIHI

BUJ1€0-KOH(EPEHII-CBS3H.
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https://resh.edu.ru/subject/lesson/7323/start/250820/
https://resh.edu.ru/subject/lesson/7323/start/250820/
https://resh.edu.ru/subject/lesson/7323/start/250820/
https://resh.edu.ru/subject/lesson/7323/start/250820/
https://resh.edu.ru/subject/lesson/7323/start/250820/

Pa3znen 2. Teopernueckue ocHoBbl HHpopMmaTuku (11 4vacos)

Tema 4.
Nudopmarnus n
nH(pOpMaAITMOHHBIE
mporiec-col (2 yaca)

Nudopmanusi — OJHO M3 OCHOBHBIX ITOHSITUA COBPEMEHHON
HayKH.

Nudopmarusi Kak CBEACHUS, MPEIHA3HAYCHHBIC I BOCIPUSATHS
YeJIOBEKOM, U HMH(pOpMALUs KaK JaHHbIE, KOTOPbIE MOTYT OBITH
00paboTaHbl ABTOMaTU3UPOBAHHON CUCTEMOH.

JIMCKpeTHOCTh NaHHBIX. BO3MOXHOCTH ONMCaHMS HENPEPBIBHBIX
00BEKTOB UITPOLIECCOB C TOMOILBIO TUCKPETHBIX JIaHHBIX.
NudpopManlMOHHbIE HPOLIECCHI — IIPOLIECCHI, CBS3aHHBIE C
XpaHEeHueM, IpeoOpa3oBaHUEM U mepenayeil JaHHBIX

PacKkpbIBaTh CMBICI U3YYaeMbIX
noHsATH. O1leHUBaTh UHPOPMAITUIO C
[103ULIUH €€ CBOMCTB (aKTyaJbHOCTb,
TOCTOBEPHOCTD, IIOJIHOTAH JIp.).
Bbiensate HUHGOPMaLMOHHYIO
COCTaBIIAIOILYIO IIPOLIECCOB B
OMOJIOTHYECKUX, TEXHUYECKUX U
COLIMAJIbHBIX CUCTEMaX.

O1eHNBaTh YHCIIOBBIC TAPaMETPhI
MHGOPMAIIMOHHBIX MTPOIECCOB (00BEM
[MaMsITH, HCOOXOIUMOM TSl XpaHEHUSI
nH(pOpMAIIMH; CKOPOCTH TIepeaadn
nH(pOpMAIIH, TPOITYCKHYIO
CITOCOOHOCTh BBIOPAHHOT'O KaHAJIa

u 1p.)

https://resh.edu.ru/subj

ect/lesson/7315/start/2

50925/
https://resh.edu.ru/subj

ect/lesson/7316/start/2

51065/

Tema 5.
IIpencraBnenue
undopmaruu (9
4acoB

CumBon. Andasur. MomHocts andaButa.  Pa3zHooOpasue
s3bIKOB M ayipaBuTOB. EcTecTBeHHble M (opManbHbIE S3BIKH|
An@aBUT TEKCTOB Ha pPYCCKOM fA3bIKe. JIBouuHbIN andaBur)
KonnuecTBO BCEBO3MOXKHBIX CJIOB  (KOJAOBBIX KOMOMHAIIMIA)
(huKcHpoBaHHOM JUIMHBI B IBOMYHOM aliaBute. [Ipeobpa3oBanue

PackpbeiBaTe  CMBICH M3y4aeMBbIX
[TOHSTHM. IIpuBOAUTH IIPUMEPHI
KOJAUPOBaHHUS c HCIIOJIb30BaHUEM

Pa3INIHBIX aJ'I(i)aBI/ITOB, BCTPCHAIOIIUXCA

B JKM3HU.

https://resh.edu.ru/subj

ect/lesson/7319/start/2

50680/
https://resh.edu.ru/subj

ect/lesson/7319/start/2

50680/

nro0oro andasura K JaBoudHoMvY. KoJIMYeCcTBO pa3jIMYHBIX CIIOB

KOI[I/IDOBaTL 1 ACKOAUPOBATH

https://resh.edu.ru/subj
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https://resh.edu.ru/subject/lesson/7315/start/250925/
https://resh.edu.ru/subject/lesson/7315/start/250925/
https://resh.edu.ru/subject/lesson/7315/start/250925/
https://resh.edu.ru/subject/lesson/7316/start/251065/
https://resh.edu.ru/subject/lesson/7316/start/251065/
https://resh.edu.ru/subject/lesson/7316/start/251065/
https://resh.edu.ru/subject/lesson/7319/start/250680/
https://resh.edu.ru/subject/lesson/7319/start/250680/
https://resh.edu.ru/subject/lesson/7319/start/250680/
https://resh.edu.ru/subject/lesson/7319/start/250680/
https://resh.edu.ru/subject/lesson/7319/start/250680/
https://resh.edu.ru/subject/lesson/7319/start/250680/
https://resh.edu.ru/subject/lesson/7318/start/250750/

(bMKCUPOBAHHOM JUTMHBI B aJIpaBUTE ONPEACIEHHON MOIIIHOCTH.

KonupoBanne CUMBOJIOB OJHOTO aidaBHTa C MOMOIIBIO KOJIOBBIX
CIOB B JpyroMm andaBuTe; KomoBas TaOiIuIa, ICKOAHPOBAHUE.
JIBonunbiii kox. llpencraBmeHne nDaHHBIX B KOMIBIOTEpPE Kay

TEKCTOB B JBOUYHOM ayihaBUTE.

Nudopmanmonusiii  00bEM  JaHHBIX. bHUT—MHWHUMaIbHAs]
€IMHHUIIA KOoJW4ecTBa HHMOpPMAUUU — JIBOUYHBIA pa3psy,
Enuaunel u3MepeHuss HMHOOPMALIMOHHOTO O00bEMa JaHHBIX|
but, Oaiit, kuiaoOaWT, MeradanT, rturadant. CKOPOCTH
rnepegadyn JAaHHbIX. EAMHUIBI CKOPOCTH MNepedadyu JaHHBIX,
KonupoBanue tekctoB. PaBHOMepHBIN koj. HepaBHOMEpHBIH
koa. KoagupoBka ASCII. BocbMuouTHbie KOAUPOBKU. [loHsSITHE
o kxoaupoBkax UNICODE. JlekonupoBaHue cOOOIIEHUN ¢
WCMOJIb30BAHUEM PABHOMEPHOTO W HEPABHOMEPHOTO KOJa.
Mudpopmanonnsli 00béM TekcTa. Mckaxenue uHpopManuy
npu 1nepenade. OOmiee mnpenacraBiieHME O — LOU(PPOBOM
MPEJICTABIICHUN ayJUOBHU3YyaJIbHBIX W JAPYTHX HENPEPBLIBHBIX
nanubiX. KonupoBanuwe 1nBera. LlBetoBmie mome- nu. Mopenp
RGB. I'mybuna konupoBanus. [lanutpa. PactpoBoe 1 BEKTOpHOE
peacTaBJICHUE n300pakeHu . IMTukcens. Ouenka
MH()OPMALIMOHHOTO 00BbEMa TpadUUeCKHX MAHHBIX AT PacTPOBOTQ
n3zoopaxkenus. KonupoBanue 3Byka. PaszpsaHocts

u dacTtoTa 3anucH. KomndecTBOo kaHaioB 3amucH. OIICHKA

KOJIMYECTBEHHBIX MapaMETPOB, CBS3aHHBIX C IPEACTaBICHUEM

W XpaHSHUEM 3BYKOBBIX (haiijioB.

IIpakTnyeckune padoTsl

1. Omnpenenenne kKoma CUMBOJAa B pa3- HBIX KOJUPOBKAX B
TEKCTOBOM IIPO- IIECCOPE.

2. Onpenenenue kona neera B namutpe RGB B rpaduueckom
penaxkTope.

3. CoxpaHeHHE pacTpOBOro rpaduyecKo- T'o HM300paKEHHsS B
pa3HbIX popMaTax.

4. 3anuch 3BYKOBBIX (pailJlIoB € pa3IUYHBIM KauyeCTBOM
3BydyaHusi  (IUIyOMHOM ~ KOAWMPOBAaHUS M YacTOTOH
JTUCKPETU3alNN)

COO6H.[€HI/I$I 110 U3BCCTHBIM IIpaBUIaM

ect/lesson/7318/start/2

KOJMPOBAHMSI.
OnpenensiTe KOJIMYECTBO Pa3IUIHBIX
CHMBOJIOB, KOTOPbIE MOTYT OBITh
3aKOAMPOBAaHBI C IOMOIIBIO ABOMYHOTO
KOoJla (PUKCHUPOBAHHOMN JIJIMHBI
(pa3psiqHOCTH).

OnpenensaTe pa3psIHOCTb JBOUYHOTO
KOJla, HEOOXOAUMOTO JIJIs1 KOJIUPOBAHMS
BCEX CUMBOJIOB ajipaBUTa 3aJaHHOM
MOIITHOCTH.

[loacunTHIBATh KOJUYECTBO TEKCTOB
MaHHOUW JUTMHBI B TAHHOM ay(aBHTE.
OrneprpoBaTh €IMHAIIAMU U3MEPEHUS
Kotm4yecTBa nHpopMaruu (Out, Oaur,
KHUJI00aT, Mera-0alT, Turabamr).
KonnpoBats U JEKOIUPOBATH TEKCTOBYIO
MH(OPMALIIIO C UCTIOIB30BaHUEM
KOJOBBIX TAOJIHIL.

Bprauciaste MHPOPMaLMOHHBIN 00BEM
TEKCTa B 3aJaHHOM KOJAMPOBKE.
OuenuBaTh MH(OOPMAIIMOHHBIH 00BEM
rpapuyecKUX JaHHBIX JIJI pacTPOBOTO
1300paKEeHMUSI.

Onpenensite 00BEM MaMsITH,
HEOOXOIUMBIA JJIs TIPEACTABIICHUS M|
XpaHEeHUs 3BYKOBOTO (ailiia

50750/

Pasznen 3. Undopmaunonnbie Texnosiornu (13 yacos)

Tenma A Tewvecraprie

|TPV{"TT\DLIP TTOKNMAHOTEL 1A JAX CTNOVETVNAOLIA

https://resh.edu.ru/subj

QT[P]\/TPH’T‘LJDQ CKNEIRATE CMEICTT ARVUALMEIYX
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https://resh.edu.ru/subject/lesson/7318/start/250750/
https://resh.edu.ru/subject/lesson/7318/start/250750/
https://resh.edu.ru/subject/lesson/7330/start/250610/

JIOKyMEHTHI (6 yacoB)

(ctpanuma, ab3am, CTpoOKa, CJIOBO, CHMBOJ).
MPOIIECCOp — HWHCTPYMEHT CO3JIaHus,
(hopmaTupoBaHUA TEKCTOB. IIpaBuna Habopa

mpudToB  (pyOneHble, €  3aceyKaMH,
[Tony>xupHOE W KYpCHBHOE HadepTaHUE.
rpaHuIbl, a03alHBIA  OTCTYH, WHTEpBajl, BbIPAaBHUBaHUE)

[Tapametps! cTpanuisl. CtuieBoe (popmaTupoBaHue.
CtpyktypupoBanue HHGOPMAIIMKA C ITIOMOIIBIO CIIHUCKOB U
Tabnuil. MHOTOypoBHEBBIC cIHCKH. JloOaBieHue Tabmui B
TEKCTOBBIC JIOKYMEHTHI.
BcraBka n3o0pakeHU B TEKCTOBBIE JOKyMEHTHL. OOTekaHHE
M300paXKEHU TEKCTOM. BKIIIOYEHHWE B TEKCTOBBIM JIOKYMCHT
nuarpamM, ¢GopmyJl, HYMEpalMHd CTPaHUIl, KOJOHTHUTYJIOB,
CCBUJIOK U JP.
[IpoBepka npaBonucanus. PacctanoBka nepeHocoB. ['o1ocoBoi
BBO/I TEKCTA. Onruyeckoe pacrio3HaBaHUE TeKCTA,
KoMmnberotrepnblii niepeBoa. Vcronb30BaHHWE CEPBUCOB CETH

MutepHer g o6pabOTKU TEKCTa.
IIpakTHyeckue padoThbl

1. Co3manue HEOOJBIIMX TEKCTOBBIX JTOKYMEHTOB
MOCPEACTBOM KBaJIU(UIIMPOBAHHOTO KJIaBUATYyPHOTO
MCcbMa

2. ¢ HWCHOJB30BaHMEM  0a30BBIX  CpPEIACTB  TEKCTOBBIX
PEIaKTOPOB.

3. dopmaTUpOBaHHE TEKCTOBBIX JIOKYMEHTOB (yCTaHOBKY
MapaMeTpoB  CTPaHHUIBI JOKYMEHTa; (opMaTHUpOBaHUE
CHMBOJIOB M a03alleB; BCTaBKa KOJIOH- THUTYJIOB U HOMEPOE
CTpaHML).

4. BcraBka B JOKyMEHT (opMyJi, Tabiul, H300pakeHUH,
oopmiIeHHE CIUCKOB.

5. Co3nmanue HEOOJBIIUX TEKCTOBBIX JIOKYMEHTOB
LUTATaMU U CCBUIKAMHU Ha I[IUTHUPYEMbIE MCTOYHUKHU.

TeKCTOBBIMIIOHITHIA.

penaKkTUpOBaHUs WAHAIU3UPOBATH MOJIb30BATEIILCKUN

TeKCTaHTEp(PEHc MPUMEHIESMOTO

PenaktupoBanne Tekcra. CpoiictBa cumBoioB. Ilpudrt. Tumslnporpammuoro cpeacrea. Onpeneisite
MOHOILIMPUHHBIE)[YCIIOBUS U BO3MOXK-HOCTH TPUMCHEHUSI

CaoiictBa a03aleBIPOrPaMMHOTO CPEACTBA ISl PEIICHUS

TUITOBBIX 3a/1a4.

BrIBIIATE 0O111e€ U pa3IndusB
[Pa3HBIX IPOrPAaMMHBIX MTPOIYKTaX,
MpeaHa3HAYCH-HBIX JUISIPEIICHUS
OJHOTO KJacca 3aj1ad.

Co3naBaTh HEOOJBIIINE TEKCTOBbIE
TOKYMEHTBI ITOCPEICTBOM
KBIH(DUIIMPOBAHHOTO KJIaBHa- TYPHOTO
[MMChMa C UCITOJIb30BaHHEM 0a30BBIX
CPEICTB TEKCTOBBIX PEAAKTOPOB.
DopMaTHUPOBATh TEKCTOBBIE JOKYMEHTHI
(ycTaHaBIMBAaTH Mapa METPHI CTPAHUIIBI
TOKYMEHTa; (hOpMaTUPOBATH CUMBOJIBI H
a0- 3a1lbl; BCTABJISITh KOJIOHTUTYJIBI U
HOMEpa CTpaHUL).

BcTaBisiTh B JOKYMEHT (POPMYITHL,
TabIUIBI, U300paKEeHU, 0DOPMIIATH
CITHICKH.

M crionp30BaTh CCBUIKM U IUTHPOBAHHUE
MCTOYHUKOB IPH CO3/IaHUU Ha UX
OCHOBE COOCTBEHHBIX MH(POPMAITMOHHBIX
00BEKTOB

ect/lesson/7330/start/2

50610/
https://resh.edu.ru/subj

ect/lesson/7331/start/2

50575/
https://resh.edu.ru/subj

ect/lesson/7322/start/2

95253/

Tema 7

QHQII’I‘\\JI"T‘DI\ ral rnaﬂ'\rlupr'n‘vn\,nl NATTAXTONANMIA DQ(‘T““DLTP

PacynrLipaTi CMLICT IRVIIAANMELIY

https://www.youtube.c
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https://resh.edu.ru/subject/lesson/7330/start/250610/
https://resh.edu.ru/subject/lesson/7330/start/250610/
https://resh.edu.ru/subject/lesson/7331/start/250575/
https://resh.edu.ru/subject/lesson/7331/start/250575/
https://resh.edu.ru/subject/lesson/7331/start/250575/
https://resh.edu.ru/subject/lesson/7322/start/295253/
https://resh.edu.ru/subject/lesson/7322/start/295253/
https://resh.edu.ru/subject/lesson/7322/start/295253/
https://www.youtube.com/watch?v=1uc4M6KgV90

KOMHBIOTZPHM PUCYHKHU. Hcnonp3oBanue rpadguueckux MPUMHUTHUBOBIOHSTHIA. om/watch?v=1uc4M®6
rpa¢uka (4 1aca) Ornepauuu pelakTUPOBaHUs TpapUUEecKUX OOBEKTOB, B TOM UYHCIGAHAJIU3UPOBATH M0JIb30BATEIbCKUN KgVv90
uudpoBsIx (ororpaduii: M3MEHEHHE pa3Mmepa, oOpe3Ka, MOBOPOTMHTEp(dEIc mpUMEeHIeMOro
oTpaxkeHne, paboTa c oOjacTaMH (BBIIEJICHHE, KONMUPOBAHHUEIPOrpaMMHOIO cpencTa. OnpeaensTh
3aJIMBKa I[BETOM), KOPPEKIHS IBETA, IPKOCTH M KOH- TPACTHOCTU|yCIOBHUS U BO3MOXHOCTHU IPUMEHEHUS
Bektopnas  rpaduka. Co3naHue  BEKTOPHBIX  PUCYHKOBIIPOIPAMMHOIO CPEIACTBA [l PELICHUS
BCTPOCHHBIMM CPEACTBAMH TEKCTOBOIO IIPOLIECCOpPA WIIM JAPYTUXTUIIOBBIX 3a1a4.
porpamMM (MPHUIT0KESHUHN ). BuisBisITE 00IICe U pas3iudus B
JlobGaBrieHNE BEKTOPHBIX PHUCYHKOBB JOKYMEHTBHI. Pa3HBIX IIPOTPAMMHEIX IIDOAYKTAX,
HpaKanec]cne paGOTI)I MPCAHA3HAYCHHBIX IJIA pCIICHUA OAHOI'O
1. Co3panue w/unu pegakTHpOBaHUE M300pakeHUs, B TOM yuciekilacca 3a1ad.
dpoBeix  (ororpaduii, ¢ MOMOINB  HHCTPYMeHTOBCO31aBaTh U PEIAKTUPOBATH
pPacTpoBOro IrpauyecKoro pelakTopa. 1300pa)K€HUsI C MOMOLbIO
2. Co3gaHue M PENAKTUPOBAHHME M300pakKeHUsT C MOMOIIbIOMHCTPYMEHTOB PaCTPOBOIO
WHCTPYMEHTOB BEKTOPHOTO rpapuecKkoro peaakropa rpaduueckoro pegakropa. Coznasarhb 1
penaKTUPOBATh U300paKEHHUS C
[TOMOIIBI0 HHCTPYMEHTOB BEKTOPHOTO
rpaduueckoro pemakropa.
Tema 8. . [loaroroska MYJIbTUMEIUNHBIX MIPE3CHTALU . CraiinjPackpbpiBaTh CMBIC H3y4aeMbIX nttps://resh.edu.ru/suby
%}éggﬁggﬁgg%gﬂg ca) JloGaBnenue Ha vcnaﬁ,u TeKCTa MU wu3o0pakeHuil. PabGora dnoHsATHIA. } g%télggfon/ 7321/start/2
HECKOJIBKUMHU CJIalilaMH. AHaJIM3UpPOBATh NOJIB30BATEIBCKUN 2O
JloGaBrieHne Ha  clai  ayIMOBHU3YyaJbHBIX  JAHHBIX. [MHTep-¢eiic NPUMEHsIeMOro Obob1enue i
Anumanus. ['nunepccobuiku. [IPOrpPaMMHOT0 cpeacTBa. OnpenensTh https://resh.edu.ru/subj
HpaKTI/IquKI/Ie paﬁOTbI YCIIOBUS U BO3MOXX-HOCTH ITIPUMEHEHUS eCt/|eSSOH/7327/StaI"[/2
1. Co3nmanue mnpe3eHTAUMU C TUIEPCChUIKAMH Ha OCHOBE 50855/

TOTOBBIX ITA0JIOHOB

MPOrPaMMHOTO CPEACTBA VISl PEIICHHUS
THUIIOBBIX 3a1a4. BRIABIISITE 00IIEE U
pas3yin4us B pa3HbIX IPOrPAMMHBIX
MPOAYKTaX, MpeIHa3HAUYCHHBIX IS
pelIeHus OJTHOTO KJlacca 3ajiad.
Co3maBaTh Mpe3eHTAIINH, UCTIOJTB3Y ST
TOTOBBIE I1a0JIOHBI
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https://www.youtube.com/watch?v=1uc4M6KgV90
https://www.youtube.com/watch?v=1uc4M6KgV90
https://resh.edu.ru/subject/lesson/7321/start/250890/
https://resh.edu.ru/subject/lesson/7321/start/250890/
https://resh.edu.ru/subject/lesson/7321/start/250890/
https://resh.edu.ru/subject/lesson/7327/start/250855/
https://resh.edu.ru/subject/lesson/7327/start/250855/
https://resh.edu.ru/subject/lesson/7327/start/250855/

8 kiace

1 gac B Henemo, Bcero — 34 yaca, 1 yac — pe3epBHOE BpeMmsl.

IIpumepHbIE TEMBI, JJIeKTPOHHbIE
PaCKpBIBAOILHE OcHOBHbIE BU/IBI 1€SITETbHOCTH uudpoBbie
JMAHHBIA pa3aen Y4yeOHoe conepkanmne YYaluxcHd Npyu M3y4Y€HUH TeMbI o0pa3oBarTejibHbIE

NnporpamMmsel, (Ha ypoBHe y4eOHbIX pecypcnl

1 KOJIMYeCTBO YaCOB,
OTBOJIMMOE Ha UX
U3y4YeHHe

AeHCTBHA)

Paszgen 1. Teopernueckue ocHoBbl HHGopmaTuku (12 yacos)

Tema 1. Cuctemsbl
cuncienus (6 gacoB)

Hermo3uimmoHHple W TTO3WIMOHHBIE CHUCTEMBI CUHCIICHHSI.
Andasur. OcHoBanue. Pa3Bépnyrtas ¢dopma 3amucu ywucia.
[lepeBon B ACCATHYHYIO CHCTEMY 4YHCEJ, 3allMCAaHHBIX B
NPYTUX CHCTeMaxX CUHCIIeHWsl. PUMcKasi cucTtemMa CUYMCIICHHSI.
JIBonuHast cucrema cuucieHus. l[lepeBon nenbIx uucen B
npenenax or 0 mo 1024 B ABOMYHYIO CHUCTEMY CUMCIJICHUS.
BoceMepuuHass cuctema cuucieHus. llepeBon uucen wu3
BOCBMEPHUYHOW CHCTEMBI B JBOWYHYID H JIECATHYHYIO
cuctemMbl U  oOparHo. IllecTHamuarepuyHass  cucTeMma
cuncienus. [lepeBos uncen U3 MecTHAAATEPUUHON CHUCTEMBI B
JTBOMYHYIO, BOCBMEPHYHYIO M JICCATUYHYIO CHCTEMBI U
oOpaTtHO. ApupMeTHyecKkue ornepanuu B JBOMYHOM cHUCTeMe
CUHCIICHUSI

PackpbIBaTh CMBICI H3y4aeMbIX
MTOHSITUI.

BbIsiBIISTE pa3inyre B MO3UIIMOHHBIX
1 HEITO3UIIHOHHEIX CUCTEMAaX

CYUCIICHUS.
BeisiBiaaTe oOmiee U pasiuuus B
pa3sHbBIX  IO3HUIIMOHHBIX  CHCTEMaX
CUMCIICHUS.

3amuceiBaTh HeOombiue (ot 0 10
1024) nenbie yncna B pa3- JUYHBIX
MO3UIIMOHHBIX CUCTEMAX CUUCICHUS
(IBOMYHOM, BOCBMEPUYHOM,
[[IECTHAIIIATEPUIHOMN ).

CpaBHUBATH IEJIbIC YUCIIA, 3aTTUCaH-
HbIE B JIBOUYHOM, BOCbMEPUYHOU U
[IECTHAAUATEPUIHON CUCTEMAX
CUHCIICHHS.

BEITIONHATE ONepaliuy CI0KESHUS U
YMHOXEHUS HaJl HEOOIBITNMU

JABOMYHBIMH YU CJIaMH

https://resh.edu.ru/

https://Ibz.ru/
https://skysmart.ru/
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https://resh.edu.ru/
https://lbz.ru/
https://skysmart.ru/

Tema 2. DneMeHTHI
MaTEMaTUYECKOI JTOTUKHA
(6 gyacoB)

Jlornyeckue BbICKa3blBaHUs. JIorMyeckne 3HA4CHUS BBICKA3bI-
BaHU. DJIEMEHTApHbIE U COCTaBHbIE BbICKa3bIBaHUs. Jlornuec-
KHUE olepanuu: «u» (KOHBIOHKIUS, JOTHYECKOE YMHOXKEHHUE),

«im»  (IU3BIOHKIMSA,  JIOTUYECKOE  CJIOKCHHUE),  «HE»
(mornuyeckoe orpuunanue). IIpuopureT JIOrHYECKUX onepalui,
OmnpenesieHMe HMCTUHHOCTU COCTAaBHOI'O BBICKA3bIBaHUS, €CJIH
W3BECTHBl 3HAUEHUSI WCTUHHOCTHU BXOISIIMX B HErO 3JIEMEH-
TapHbIX BbICKa3bIBaHUM. Jlornuyeckue BbIpaxkeHus. I[IpaBuia
3alyMcy  JIOTHYecKuX  BblpakeHuid. [locTtpoenune  Tabmiuil
WCTUHHOCTU JIOTMYECKUX BbIpa)keHUM. Jlornueckue >1eMeHTHI.
3HAKOMCTBO C JIOTUYECKHMH OCHOBAMH KOMIIBIOTEPA

PackpbIBaTh CMBICII H3y4YaeMBbIX
[MOHSITUU.

AHaIU3UpPOBATH JIOTUYECKY IO
CTPYKTYPY BBICKa3bIBAHUU.
CtpouTh TaOIUILIBI HCTUHHOCTH JISI
JIOTMYECKUX BBIPAKCHUM.
BbpI4uCasATh HCTHHHOCTHOE 3HAYCHUE
JIOTMYECKOr0 BBIPAYKECHUS

https://resh.edu.ru/

https://lbz.ru/
https://skysmart.ru/

Pa3znen 2. Anropurmbl u mporpamMupoBanue (21 gac)

Tema 3. Ucnmonaurenu
U aJITOPUTMBI.
AJNTOpUTMHU-YSCKHUE

KOHCTPYKITUH
(10 gacon)

[lonaTne anropurma. McnoigHATEenn anropuTMOB. AJITOPUTM
Kak IUIaH yIlnpaBieHUs ucnojHutereM. CBOWCTBA alropurMma.
CnocoObl 3amucy ajJropurMa (CJIOBECHBIN, B BHJIE OJIOK-CXEMBbI,
nporpamma). AJropuTMudeckue KOHCTpyKuuu. KoHcTpykius
«crnenoBanue».  JImHeWHbIt — anroputM.  OrpaHUYEHHOCTH
JIMHEWHBIX  QJITOPUTMOB:  HEBO3MOXHOCTb  IIPELYCMOTPETH
3aBHUCHUMOCTbH IOCJIEIOBATEIILHOCTH BBIIIOJHIAEMBIX JEHCTBUU OT
HCXOJHBIX JaHHbIX. KOHCTpyKIMS «BETBJICHUE»: MOJHAsA U
HerojiHass (GopMbl. BBINTOIHEHHME UM HEBBINOJHEHUE YCIOBUSA
(MCTUHHOCTP M JIOKHOCTh BbICKa3biBaHus). IIpocTteie u
cocTaBHble ycJoBUS. KOHCTpYKIMS «ITOBTOPEHUS»: [TUKJIIBI

C 3a/JaHHBIM YHUCJIOM OBTOPEHUH, C YCIOBUEM BBITIOJTHEHHUS, C
rnepeMeHHol ukia.Paspadorka qis GpopMaibHOrO UCTIOITHU-
TeJIsl AJITOPUTMA, TIPUBOJISAILETO K TPEOyeMOMY pe3yJIbTaTy MpU
KOHKPETHBIX UCXOJHBIX JaHHBIX. Pa3paboTka HECITOKHBIX
QJITOPUTMOB C MCIIOJIb30BAaHUEM IIMKJIOB M BETBJICHUHN 1
ynpaBiieHUs: GOpMaTIbHBIMU UCTOJIHUTEISIMHU, TAKUMHU KaK
PoGot, Uepenamka, UepTéxHuk. BeinosHeHNEe anropuTMoB
BpPYUYHYIO U Ha KOMIIbIOTEpe. CUHTAaKCUUYECKHUE U JIOTHYECKHUE
omnOku. OTKa3kbl.

I[IpakTHYeckue padboThI:

1. Co3naHue U BBINOJIHEHUE HA KOM-TILIOTEPE HECJIOXKHBIX

PackpbIBaTh CMBICI H3y4aeMbIX
MOHSITHH.

AHaM3UpoBaTh NpeajiaracMbie
MMOCJICJOBATSILHOCTH KOMAaH/ T Ha
MpEAMET HAJIMYUS Y HUX TaKUX
CBOKWCTB aJITOPUTMA, KaK JIMCKPET-
HOCTb, IETEPMUHUPOBAHHOCTb,
MMOHATHOCTb, PE3yJIbTaATUBHOCTD,
MAaCCOBOCTb.

Omnpenenste 1o  OJIOK-cXeMme,  JJIst
peuIeHusT KakoW 3ajadyd  [peaHa-
3HA4YEH JaHHBINA AJITOPUTM.

AHanIu3UpoBaTh HU3MEHEHHWE  3Ha-

JeHWi BeJINMYUH opu nomaroBom

BBITIOJTHCHHU U aJ'Il"OpI/ITMa.
OnpenensiTe 10 BEIOPAaHHOMY METOTY
pemeHI/m 3aJadyu, KaKue
AIITOPUTMUUYECKUE KOHCTPYKIIUU
MOTYT BOWTH B aJITOPUTM.
CpaBHUBATH Pa3JIUYHBIC AJITO- PUTMBI
pelIeHUs] OJTHOM 3a1auu.

Co3naBaTh, BBINOJHITH BPYUHYIOU

aJTOPUTMOB

https://resh.edu.ru/

https://Ibz.ru/
https://skysmart.ru/
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C UCHOJIb30BAHUEM LIMKJIOB U BETBJICHUM JJIs1 yIIPaBJICHUS
HMCITOJIHUTENISIMU, TaKUMU Kak Po6oT, Uepemnaiika, YepTEKHUK.
2. IIpeoGpazoBaHue airopuTma u3 OgHON (GOPMBI 3aIIMCH B
APYTYIO.
3. Pazpabotka 15 popManbHOTO UCHOITHUTEIIS AITOPUTMA,
[MPUBO/ISIIIETOK TPEOyeMOMY pe3ybTaTy IPH KOHKPETHBIX
WCXOJHBIX JTaHHBIX.

4. «Py4HO€» MCIOJTHEHNE TOTOBBIX AJITOPUTMOB IIPU

KOHKPETHBIX UCXOJHBIX JAaHHBIX

Ha KOMIIBIOTEPEC HECIIOXKHBIC
AJITOPUTMBI C UCITOJIB30BaAHUCM

IHUKJIOB Y BETBJICHUM JJIA YIIPpaBJICHU S

HCIIOJTHUTEIISIMU, TAKUMH Kak PooOor,
Uepenamika, HepTEKHUK.

I CriosHATh TOTOBBIE aJITOPUTMBI PU
KOHKPETHBIX UCXOJIHBIX TaHHBIX.
CTpouTh JUIsI UCTIOJTHUTEIS
apupMeTHIEeCKUX JSHUCTBUH 1IETI0Y-
K KOMaH]I, TaFOIINX TPeOyeMBbIi
pe3yJIbTaT P KOHKPETHBIX
WCXOAHBIX JIAHHBIX

Tema 4. 31K
nporpaMmMupoBaHus (9
4acoB)

A3k mporpammupoBanust (Python, C++, Ilackame, Java, C#|
[[IxonpHBIH ANropuTMHUYECKUN S3BIK). Cucrema
[IpOrpaMMHMPOBAHUS: PEJAKTOP TEKCTa IpOorpaMM, TPAHCISATOP
omnaguuk. Ilepemennas: Tun, wums, 3HadeHue. lLlenble
BEIICCTBEHHBIE W CUMBOJIbHBIE  IlepeMeHHble.  Omneparop
rnprucBauBaHus. ApU(METHYECKHE BBIPAXKEHUS U TMOPSAOK HX
BbIUHCIEHUA. Onepanuu ¢ UEIbIMH YHUCIAMH: LEJIOYMCIECHHOE
JeJIEHNEe, OCTAaTOK OT JIEJICHMUSI.

BerBienuns. CocrtaBHble  yCJOBUSL  (3allUCh  JIOTHYECKUX|
BBIDAXKEHUI Ha M3y4yaeMOM f3bIKE HPOTrpaMMHUPOBAHUS).
Haxoxxnenne MHUHMMyMa W MaKCMMyMa W3 JOBYX, TpEX U
4eThIpEX  uHcel.  PemeHne  KBaApaTHOTO  ypPaBHEHWUS,
HUMEIOIETO  BEIIECTBEHHBIE KOpHU. JluasoroBast OTJIAJKa
[IpOrpaMM: IIOLIArOBOE€ BBINIOJIHEHHUE, IIPOCMOTP 3HAYCHUM

BEJIMYWH, OTJIAJIOYHBII BBIBOJ, BEHIOOp TOUKH OCTAaHOBA.

[lukn c ycinoBueMm. AnroputMm EBkimaa 1jisi HaxoXIASHUS
HanOOJIBIIIETO OOIIEro ASIUTENS ABYX HATYpPaJIbHBIX YHCEII.
Pa3Obuenue 3amucu HaTypaJdbHOTO 4YHCIA B IO3WUIIMOHHOU
CHUCTEME C OCHOBAHMEM, MEHBIIMM WM paBHbIM 10, Ha OTAEIb-
Hele Hu@pbl. [ukin ¢ mepemMeHHOI. ANTOpUTMBI IPO- BEPKH
NeJIMMOCTH  OJHOrO IIeJO0ro 4Yucjia Ha Jpyroe, HIPOBEPKHU
HaTypaJIbHOTO 4HciIa Ha IpocToTy. OOpaboTKa CHUMBOJIBHBIX
nmaHHbpIX. CuMBOJIBHBIE (CTpOKOBBIE) mepemeHHbie. [lo-

PackpbIiBaTh CMBICII H3y4a€MBbIX
[IOHATHM.

OmnpenensTs 1o IporpaMmme, JJist
pELICHNS KaKOU 3aJa4u OHA
MpeIHa3HauYCHa.

CTtpouts apudpmMeTHiecKue, CTpo-
KOBBIE, JOTUYECKUE BBIPAXKECHUSAN
BBIYMCIIATh UX 3HAUYECHUS
[IporpaMmmupoBaTh TUHEHHBIE
QJITOPUTMBI, IIPEANOJIAraroIe
BBIYMCIICHUE apU(PMETHUECKUX,
CTPOKOBBIX U JIOTUYECKUX BbIpa-
SKEHUH.

PazpabaTbIBaTh IPOrpaMMBbl, CO-
nepokalye onepaTop (onepaTopsl)
BETBJICHUS, B TOM YHUCJIE C
MCIIOJIb30BaHUEM JIOTUUECKUX
OIepanuii.

Pa3pabartbiBaTh NpOrpaMmel, Co-
nepokalye onepaTop (onepaTopsl)
LKJIa
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CUMBOJIbHass 00paboTka cTpok. [loacu€r 4yacToThl IOSIBIEHUS
CHUMBOJIa B CTpoke. BcrTpoeHHble (GyHKIMH misi 0OpaboOTKu

CTPOK.
IIpakTuyeckue padoThl

1. IIporpamMmMmupoBaHHE€ JHMHEWHBIX AJTOPUTMOB, IIPEAIIOJIa-
raloluX BBIYUCIICHHUE apUPMETUYECKUX U  JIOTHUUYECKUX|
BBIPAXKEHUI HAa U3y4a€MOM S3bIKE IIPOrpPaMMHUPOBAHUS (OTHOM
n3 nepeunsi: Python, C++, Ilackane, Java, C#, llIkoabHBIN
AJITOPUTMHUYECKUUN SI3BIK).

2. Pa3paborka mporpamMm, cojepKamux oreparop (onepaTopsl)
BETBJICHUS,

3. Ha U3y4yaeMOM S3BbIKE€ MPOrpPaMMHUPOBAHUS U3 MPUBEIEHHOTO
BBIIIEC TIEPEUHSI.

4. PaspaboTtka porpamm, coJiep Kalnux oriepaTop
(omepartopbl) LMKJIA, HA U3y4YaeMOM S3bIKE MPOrpaMMHUpPOBa-
HUSI U3 IPUBEIEHHOTO BHIIIE NEPEUHS

Tema 5. Ananus
anroputMoB (2 gaca)

Onpenenenne BO3MOMKHBIX PE3yJIbTaTOB pabOThl alropuTMma IpHU
TAHHOM MHOYKECTBE BXOJHBIX JAHHBIX; OINPEIEICHUE BO3MOXKHBIX|
BXOJHBIX JTAHHBIX, IPUBOJSIINX K TAHHOMY pe3yJbTaTy

PackpbIBaTh CMBICII H3y4aeMBbIX
MOHSITHH.

AHaIM3UPOBATH TOTOBBIE AJITOPUTMBI
1 IPOTPAMMBI
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9 ki1ace

1 yac B Henmenro, Bcero — 34 ygaca, 1 yac — pe3epBHOE BpeMsl.

IIpuMepHbIe TEMBI, DJIEKTPOHHbIE
pacKpbIBalOLIHE OcHOBHbBIE BU/IBI 1€SITETbHOCTH uugpoBbie
JAHHBIH pa3gen YueOHoe coaep:kaHue y4aluuxcs Npu U3y4eHHH TeMbl oOpa3oBaTe/bHbIE

NporpamMmmal, (Ha ypoBHe y4eGHbIX pecypcbl

H KOJINY€CTBO YaCO0B,
OTBOAMMOE HA UX
H3yICHHE

AeHCTBHA)

Paznen 1. llnppoBass rpamotrHocTh (6 4acoB)

Tema 1. I'moGanbHas
cetb IHTEpHET N
cTpaTeruu 6e30MacHoOro
rnoBeJsieHus B Hel (3
yaca)

I'nobGanbnas cets MuTepHet. IP-aapeca y310B. CeTeBoe XxpaHeHHe
MaHHBIX. MeTO1bl MHANBHUIYAJIbHOTO U KOJIJIEKTHBHOTO
pa3menieHuss HoBoi nHpopmanuu B cetu MHTepHeT. bonbmune
naHHbIE (MHTEPHET-AaHHbIC, B YACTHOCTH, IAHHBIE COIUAIIbHBIX
cereil). [lonsatre 06 naDOpMaImoHHOM 6€30MacHOCTH. YTPO3bI
HHGOPMaLIMOHHOM 0€30MaCHOCTH MPU padoTe B rI100AIBHON CETH
11 METO/IbI MPOTUBOAEHCTBUS M. [IpaBuiia Ge3omacHoO
ayTeHTU(UKaMU. 3anuTa JH4HOU uHpopmanuu B cetu MuTep-
HeT. be3zomacHble cTpaTeruu noseneHus B ceTH MHTepHeT.
[IpenynpexieHre BOBJICYSHHUS B ICCTPYKTUBHBIC M KPUMU-
HaJIbHbIE (POPMBI CETEBOI aKTUBHOCTH (KMOEpOYIIIIUHT,
¢ummHr u np.).

IIpakTnyeckue padoThl

1. Coznanume KOMIUIEKCHBIX HWH(POPMAIIMOHHBIX OOBEKTOB B
BUJE BEO-CTpaHMI], BKJIIOHAIOMMUX TIpaduueckue OOBEKThI, C
MCIIOJIb30BaHUEM KOHCTPYKTOPOB (I1a0JIOHOB).

2. 3HAaKOMCTBO C MEXaHHW3MaMH OOeCIeYeHHUs IPUBATHOCTHU
1 Oe3oracHoi paboThl ¢ pecypcamu cetu MIHTepHET, METOHaMHU
ayTeHTU(UKALlMU, B TOM 4YHUCJIE INPUMEHSEMbIMH B CEpBHCAX
roCyciyT

PacKpbIBaTh CMBICIT H3yYaeMbIX
TOHSITHI.

AHaJIM3UPOBATh TOMEHHBIE UMEHA
KOMITBIOTEPOB M ajjpeca JOKyMEHTOB
B lIHTEpHETE.

OnpenensiTb MUHUMAJIBHOE Bpe-Msi,
HeoOXoaumoe s nepeiadyu
M3BECTHOIO 00BEMA TaHHBIX T10
KaHaJTy CBSI3U C U3BECTHBIMU
XapaKTePUCTHUKAMHU.

Pacrnio3zHaBaTh MOTESHITUAITBLHBIC
YIpO3bl U BpEJIHbIC BO3/ICHCTBUS,
CBsI3aHHBIE C MH()OPMAITMOHHBIMU U
KOMMYHHUKAIIHOHHBIMU TE€XHOJIO-
TUSIMH, OIICHUBATH MpejiaracMble
MyTH UX yCTpaHEHUS.

Co3naBaTh KOMIUICKCHBIC HH(OP-
MAaIlMOHHBIE OOBEKTHI B BUE BEO-
CTpaHUII, BKIIOYAOIINX IpapuIecKue
00OBEKTHI, C UCIIOIB30BAHUEM

KOHCTPYKTOPOB (111a0JI0OHOB)
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Tema 2. Pabota
nH(pOpMaITMOHHOM
npocTpaHcTBe (3 Jaca)

B

Bunael nesstenbHoctu B cetu UHTepHeT. UHTEpHET-CEPBUCHI:

KOMMYHHKAIITMOHHBIEC CEPBUCHI (IOYTOBAs CIyK0Oa, BUJICO-

KOH(epeHII-CBSI3b U T. I1.); CIIPABOYHbBIC CITY>KOBI (KapThl,

pacrucaHusi 1 T. I1.), HOUCKOBBIE CITY>KOBI, CITy>KObI OOHOBJICHUS

nmporpaMmMHoro obecriedeHus u ap. CepBUCHI TOCY1apCTBEHHBIX

yciryr. O61auHble XpaHWINIIA TaHHBIX.

CpencTBa COBMECTHOM pa3pabOTKU JOKYMEHTOB (OHIaHH-0(UCHI).

[IporpamMmMmHoOe obecrieueHne Kak Be0-CepBUC: OHJIaiTHOBbIE

TEKCTOBBIE U I'padUUeCcKUe peaaKkTOPbl, CPeIbl pa3paboTKu

[IPOTPaMM.

[IpakTuyeckue padoThl

1. [Touck napopmanuu B cetu HTEpHET 10 3ampocam ¢
HCIIOJIB30BaHUEM JIOTHUECKUX OIIEePALIHA.

2. Hcnonp3oBanue oHaiiH-oduca ajis pa3paboTKku
JIOKYMEHTOB

PackpbIBaTh CMBICIT U3yYaeMBbIX
[MOHSITHIA.

[IpuBOAUTH MpUMEPHI CUTYALIWI, B
KOTOPBIX TPEOYETCsI UCIIOJIb30- BaTh
KOMMYHUKAIIMOHHBIE CEP- BUCHI,
CIIpaBOYHBIC U IOMCKOBBIE CITYKOBI U
1.

OnpenensiTe KOJIUYECTBO CTpa- HUILL,
HailJICHHBIX IOUCKOBBIM CEPBEPOM IO
3aIIpocaM C UC- OJIb30BaHUEM
JIOTMYECKUX OIle- paluid.

[IpuBOIMTE NpUMEPHI YCIIYT, 10-
CTYIHBIX Ha CepBHUCAX rocyaap-
CTBEHHBIX YCIYT.

[[puBOAUTE MPUMEPHI OHJIATHOBBIX
TEKCTOBBIX U TpaUIECKUX
PEIaKTOPOB, Cpell pa3paboTKH
[MporpaMmm
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Pa3nen 2. Teopernueckue ocCHOBbI HH(pOPMATHKHU 8 YacoB)

Tewma 3.
MonennpoBaHHEKaK
METOJ1 IO3HAHUSA

(8 wacoB)

Monaenb. 3anauu, penlaeMble C MNOMOIIBIO MOJIEIUPOBAHMS.
Krnaccudpukannumopesneit. MarepuasnbHble (HaTypHBIC)

1 UH@OpMaIMOHHBIE Mojenu. HenpepbiBHbIE U JUCKPETHBIE
moaenu. Mmuramnonusie mosenu. Mrposeie Mmoaenu.

O1uieHka aJIeKBaTHOCTH MOJIENIN MOAECIUPYEMOMY OOBEKTY U LIEJISIM
MozenupoBaHusi. TaOnuuHbple Mozaenu. Tabnuia Kak MpeacTaB-
neHre oTHouleHus. baspl manHbix. OTOOp B Tabnule CTPOK,
YAOBJIETBOPSIIONINX 3aJaHHOMY yciioBHio. ['pad. Bepmmna, pedpo,
nyTb. OpHEeHTUPOBaHHbIE U HEOPUEHTHpOBaHHbIE Tpadbl. JlnHA
(Bec) pebpa. BecoBas marpuna rpada. JliMHA NTYyTH MEXIY
BepminHamMu Tpada. Ilouck onTumanbHO- To TyTH B Tpade.
HavanpHast BepiinHa (MCTOYHWK) M KOHEYHass BEpIIMHA (CTOK) B
OpUEeHTHpOBaHHOM rpade. BplunciIeHHMe KOIUYEeCTBa ITyTeH B

PackpbIBaTh CMBICIT U3y4aeMBbIX
MOHSITUM.

Onpenenste BUA HHPOPMAITHOHHON
MOJICJIH B 3aBUCHUMOCTH OT CTOSIIEH
3a]1a4H.

AHanmu3upoBaTth HHOOPMAITMOHHBIC
MO €N (Tabnunel, rpaduku,
TMarpaMMbl, CXEMBI U JIp.).
Ocy11ecTBIsATh CACTEMHBIN aHATIN3
00BEKTa, BBIJICIATH CPEIH €T0
CBOMCTB T€ CBOMCTBA, KOTOPHIE
CYLIECTBEHHBI C TOYKHU 3PCHUS
LeJIEd MOIEIIUPOBAHUS.

OneHuBaTh a¢KBAaTHOCTHh MOJIC- JIN

HaIpaBJICHHOM aukiIndeckoM rpade. Jlepeso. Kopenb, BepimHa
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(y3en), nuct, pedpo (myra) nepesa. BricoTa nepesa.
[lonnepeBo. Ilpumepsl HCHONIB30BaHUS JIEPEBLEB.
BapHaHTOB C ITOMOIIBIO JEpEBa.
[lonsiTne MaTeMaTHYECKOW MOJIeNu. 3ajayd, peluiaeMbie C
[IOMOILI0O MaTEMaTUYECKOI0 (KOMIBIOTEPHOI'0) MOAECIUPOBAHMUS.
Ot1nuune MaTeMaTUYeCKONW MOJEIM OT HATYpHOM MOJENH U OT
CJIOBECHOTO (JIUTEPATypPHOIr0) OMHCAaHHS OOBEKTA.
DTarnbl KOMIBIOTEPHOTO MOJCIMPOBAHUS: MOCTAHOBKA 3aJayH,
MOCTPOCHUE MaTe- MaTUYECKOM MOJEeNH, NporpamMMHas pea-
nu3anusi, TECTUPOBAHHUE,  MOPOBEACHHE  KOMIBIOTEPHOIO
PKCIIEPUMEHTA, AHAJIU3ETO PE3yIbTaTOB, YTOUHEHUE MOJIEIIH.
[IpakTuyeckue padoThl
1. Co3nanue omHOTAOMMYHON 0a3bl JaHHBIX. [IOMCK TaHHBIX B
TrOTOBOH 0a3e.
2. PaboTta ¢ TOTOBBIMH KOMITBIOTCPHBIMH MOJCIISIMH W3
pa3IUYHBIX TPESAMETHBIX OO0JIaCTeH.
3. ITlporpammuas peanuzanus MPOCTEHIITNX MaTEeMaTUYSCKUX
MoJieNien

IlepeGop

MOJICTTUPYEMOMY OOBEKTY U LICJISIM
MOJIETUPOBAHUS.

CTpouTh U UHTEPOPETUPOBATH
pasznuaHble THQOPMAIIMOHHBIC
Mojieu (TaOJIUIIBI, THarpaMMBbl,
rpadbl, CXeMBbI, OJIOK-CXEMBI aJjl-
TOPUTMOB).

llccneqoBaTh ¢ IIOMOIIBIO MH-
(opmanmoOHHBIX MOJIeJIeH OOBEKTHI B
COOTBETCTBHUM C IIOCTABJICH- HOMI
3amaueii.

PaboTaTh ¢ TOTOBBIMH KOMITBIO-
TEPHBIMH MOJCIISIMU U3 Pa3TUYHBIX
MpeIMETHBIX obacTeit

Pa3nen 3. AaropurmMbl U nporpaMmvupoBaHue (8 wacoB)

Tewma 4. Pa3zpaboTka
allrOPUTMOB U
MporpaMm

(6 vacoB)

Pa3zbuenue 3amaun Ha noazamadn. COCTaBICHHUE aITOPUTMOB H
MporpaMM C  HCIIOJb30BAaHWEM  BETBJIIEHUW, LUKIOB U
BCIIOMOTATEJIbHBIX AJITOPUTMOB JUJIsl YIIPABJIEHUS UCIIOJTHUTEIEM
PoOoT mnu npyrumMuy MCHOJHUTESIMU, TAKUMU Kak YUepenaiika,
Ueptéxauk u ap. Tabauunble BeanuuHbl (MaccuBbl). O
HOMepHbIe MaccuBbl. CocTaBjieHHME U OTJaJKa Mporpamm,
peaTu3yIoINX THUIIOBBIE aJTOPUTMBI OOpPAaOOTKH OJIHOMEPHBIX
YHCIJIOBBIX MacCHBOB, Ha OJTHOM u3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#,
[[IxonbHBIN  ANropuTMHYECKH  SI3BIK): 3allOJIHEHUE YHCA
JIOBOTO MAacCHBa CJIy4YallHbIMHM 4YMCJIaMH, B COOTBETCTBUH C
dbopmyoi nnu myTéM BBOJA UHUCEI; HAXOXKJIEHUE CYMMBI dJie-
MEHTOB MACCHBa; JIMHCHHBIM IMOWCK 3aJaHHOTO 3HAYEHHUS B

PacKpbhIBaTh CMBICIT H3yYaeMbIX
[IOHATHM.

Pa3pabaThiBaTh IPOTrpaMMBbI JIs
00pabOTKH OTHOMEPHOTO MaCCHBA
[[€JIBIX YHCEIL.

OcyecTBIATh pa30ueHne UCXOTHON
3a/1a4M Ha MOJ[3a/1a4H.
PazpabaTbIBaTh IPOrpaMMBl,
cozepxanire noanporpammy(bl)

MAaCCHBCE, HOJACYET DJIIEMCHTOB MacCuBa, YIOBJCTBOPSAIOIINX
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3aJJaHHOMY YCJIOBHIO; HaXO0XKJICHHUE MHHHUMAaJIbHOTO
(MakcuManbHOT0) 3JieMeHTa MaccuBa. COpTUPOBKA MacCcHUBa.
O06paboTKa TMOTOKA JAHHBIX: BBIYMCIICHUE KOJIUYSCTBA, CYMMBI,
cpenHero apupMeTHIeCKOro, MUHUMAJIbHOTO U MaKCUMAaIbHOTO
3HAYCHUS DJIEMEHTOB IIOCJICIOBATEIbHOCTH, YIOBICTBOPSIIOIINX
3aJJaHHOMY YCJIOBHIO.

IIpakTuyeckue padoTbl

1. CocraBnenue nmporpaMm c HWCIOJIb30BaAHUEM
BCIIOMOTATEIbHBIX  AJTOPUTMOB IS  yIIPaBJICHUS
UCTHOJIHUTENAMHU, TakumMu Kak Pobor, UYepemnaika,
YepTEXHUK.

2. CocraBjeHHWE ® OTJaJIKa MOPOrpaMM, PEATU3YIOIINX
THUIIOBBIC aJITOPUTMBI OOPAOOTKH OJITHOMEPHBIX YHCJIOBBIX
MAacCHUBOB, Ha OJHOM M3 S3BIKOB IPOrpaMMHPOBAHUS
(Python, C++, Ila- ckamnm, Java, C#, lllkonpHbIil AJro-
puTMUYecKuil S3bIK)

Tema 5. YnpaBneHue
(2 aca)

Yrupasnenue. Curnan. OOpaTtHasi cBsa3b. [lomydeHune curHamoB OT
U(POBBIX JAaTUYUKOB (KacaHMs, pacCTOSIHMS, CBETa, 3ByKa U [p.).
[TprMepb! HCTIONTE30BaHMS TPUHITUIIA OOPATHOM CBS3M B CHCTEMax
YIIpaBJIEHUSI TEXHUYECKHMHU YCTPONCTBAMU C MOMOIIBIO 1aTUH-
KOB, B TOM 4Hciae B  poOororexHumke. [Ipumepsr
pOOOTU3HMPOBAHHBIX CUCTEM (CHUCTEMA YIIPABJICHUS JBUKEHUEM
B TPAHCHOPTHOM CHUCTEME, CBapoudHasl JIMHUS aBTO3aBOJa,
ABTOMaTU3UPOBAHHOE YIIPABJIICHUE OTOIUJICHUS I0OMa, aBTOHOM-
Hasl CUCTEMa yIIPaBJIICHUS] TPAHCIIOPTHBIM CPEJACTBOM H T. II.).
IIpakTHyeckue padéorTbl

1. 3nakomMcTBO ¢ y4eOHOU cpemou pa3pabOTKH porpamMm

PackpbIBaTh CMBICII H3y4a€MBbIX
TTOHSATHM.

AHaM3UPOBATH OTHOIICHUS

B )KWBOU NPUPOJAE, TEXHUUECKUX U
colMalbHbIX (ILIKOJIa, CEMbS U JIP.)
CHUCTEMAaX C MO3ULMNHYIPABICHUSA

YIIpaBJICHUS IBIKYIIUMHUCS POOOTaMU
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Tema 6. DIeKTpOHHBIE
tabmuiel (10 yacoB)

[lousTHe 00 EKTPOHHBIX TabaMIax. THUIIBI TaHHBIX B TYCHKAX
SIIEKTPOHHOM Tabimibl. PenakTupoBanue u opmatupoBaHue
Tabnul. BctpoenHble pyHKIMUIS TIOUCKA MAaKCUMYyMa,
MHUHHUMYMa, CYMMBI U cpeaHero apupmerndeckoro. CopTupoBka
JTaHHBIX B BBIJEJIEHHOM auana3one. [loctpoenue quarpamm
(rucro- rpamMma, KpyroBasi iuarpaMma, To4e4dHas Juarpamma).
Br10op tumna aguarpammel. [IpeoGpazoBanue ¢popmynn npu
KorrpoBaHuU. OTHOCHUTEIIbHAS, a0COTIOTHASI M CMEIIaHHAs
ajpecalius. Y CJIOBHbIE BBIUMCIIEHUS B 3JICKTPOHHBIXTA0IMIIAX.
CyMMUpOBaHHUE U TTOJICYET 3HAYCHHU I, OTBEUAIOIINX 3aJaHHOMY
ycinoBuio. O0paboTka OoNbIINX HAOOPOB AJAaHHBIX. UHCIEHHOE
MOJICJIMPOBAHUE B AJIEKTPOHHBIX TaOIMIIaX.
[IpakTHyeckue padoThbl
1. BBox nanHbIX U ¢popmyi, opOpMIICHHE TaOIUIIBI.
2. CopTrpoBKa U GUIBTPAINS JAHHBIXB AJIEKTPOHHBIX
TabIMLAX.
3. IlocTpoeHue nuarpamm u rpa)uKOBB IJIEKTPOHHBIX
TabIMLAX.
4. BpIllOJTHEHHE  pacy€ToB 1O  BBOAMMBIM  IOJIb30BATEIIEM
(hopmyIiaMm ¢ HCTIOJIb30BAaHHEM BCTPOCHHBIX (DYHKITHM.
5. OOpaboTka 00iIbLINX HAOOPOB TAHHBIX.

6. UwucneHHOEe MOACIHPOBAHHUE B SJIEKTPOHHBIX TaOIUIaX

PackpbIBaTh CMBICIT U3yYaeMBbIX
MOHSTHI.

AHaJIM3UPOBATH MOJIb30BATEIIbCKUMN
nHTEepdeiic NPUMEHSIEMOTO
MPOrpaMMHOTO CPEJICTBA.
OmnpenesnsiTh yCJIOBUS U BO3MOXK-
HOCTH IMPUMEHEHUS ITPOrPaMMHOTO
CpelCTBa ISl PEIICHUS] TUTIOBBIX
3amay.

BBISBISITE 00IIICe U pa3INdus B
[pa3HBIX TPOTPAMMHBIX ITPOTYKTAX,
MpeIHa3HAYCHHBIX ISIPEIICHUS
OJHOr0 Kj1acca (pa3HbIX KJIACCOB)
3a1a4.

PenakTupoBath U popmMaTUpOBaTh
PIIEKTPOHHBIE TaOIHUIIBI.
AHaTU3UPOBATh U BU3yaTU3UPOBATH
TTaHHBIC B DJICKTPOHHBIX TaOJIHIAX.
BBINOTHATH B DJIEKTPOHHBIX Ta0-
JTUIIaX PAcYETHI IO BBOJIUMBIM
nojp30BareneM GopMysiam ¢ Uc-
[MOJTb30BAHUEM BCTPOCHHBIX ()YHKITHA.
OcCyIIeCTBIATh YUCIECHHOE
MOJICJTUPOBAHHE B MPOCTHIX3a/jauax 13
pa3TUYHBIX MPEAMETHBIX 00IacTen

https://resh.edu.ru/

https://1bz.ru/
https://skysmart.ru/

Tema 7.
NudopmanmonHsie
TCXHOJIOTHUU B
COBpEMEHHOM OOIIECTBE
(1 gac)

Pons nHDOPMAITMOHHBIX TEXHOJIOTHN B Pa3BUTHH YKOHOMHKH
MUpa, CTpaHbl, peruoHa. OTKPBIThIE 00pa30BaTeIbHBIC PECYPCHI.

[Ipodeccun, CBsI3aHHBIE C UH(pOpPMaTUKON 51
H()OPMAITMOHHBIMHA TEXHOJIOTUSIMU: BeO-1u3aiiHep,
MPOTrPaMMUCT, Pa3padOTUYUK MOOWIBHBIX TIPHJIOKEHUM, Te-
CTHUPOBIIIUK, apXUTEKTOP MporpaMMHOro  obecrieueHus,

CIICIIHUAIXCT 110 aHAJIM3y JAaHHBIX, CHUCTCMHBIN AAMHUHHUCTPATOP.

PacKpbhIBaTh CMBICIT H3yYaeMbIX
OHATHM.

OO0cyxath posib UHGOPMAITMOHHBIX
TEXHOJIOTUH B COBPEMEHHOM MUDE.

OOCyXKaaTh 3HaYCHUE OTKPBITHIX
00pa3oBaTeIbHBIX PECYPCOB U
BO3MOYKHOCTHU UX UCTIOJIb30BaHUS.

IIpakTnyeckue padéoTnl

AHanu3upoBaTh HU(GPOBHIC HABBIKH,

https://resh.edu.ru/

https://1bz.ru/
https://skysmart.ru/
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1. Co3znanmne npeseHTanuu o npodeccusx, cBszanubix ¢ MKT

KOTOPBIMH JJOJIDKCH O6J'IaI[aTB
BBIITYCKHUK ITKOJIbI
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