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MHOACHUTEJIbBHASA 3AIINCKA

[Iporpamma no uH(GOpMaTUKE HA YPOBHE OCHOBHOI'O O0OLIEr0 0Opa3oBaHUs COCTABJICHA Ha
OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTeIbHOH MPOrpaMMbl
OCHOBHOTO o00mmero obpasoBanus, npenacrasieHHbix B @I'OC OO0, a Taxke ¢eneparbHOU
paboueii mporpaMMbl BOCTIMTAHHUS.

[Tporpamma o uHdopMaTHKe 1aET MpeACTaBICHUE O LEsIX, O0IIel CTpaTerul 00y4eHus,
BOCIIUTaHUS W pa3BUTHS OOYYAIOUIMXCS CpeJICTBAaMM HHPOPMATUKM Ha 0a30BOM ypOBHE,
yCTaHABIMBAaET  00S3aTeNIbHOE  MPEIMETHOE  COJAEepXKaHWe,  NpPeAyCMaTpUBaeT  €ro
CTPYKTYPHPOBAHUE TI0 pa3ziesiaM U TEMaM.

[Iporpamma 1o wuH(pOpMATHKE OINpelesseT KOJIMYECTBEHHblE M KaueCTBEHHbIE
XapaKTepUCTHKH Yy4eOHOro Marepuana Jjis KakIoro Troja H3y4YeHHs, B TOM 4YHCIE JUIs
COJEPKATENBHOTO HAMOJHEHUS pPAa3HOTO BUAA KOHTPOJIS (MPOMEXYTOYHOH aTTecTaluu
00y4aromuxcsi, BCEpOCCUNCKHUX MPOBEPOUYHBIX pabOT, rOCYJapCTBEHHON UTOTOBOM aTTECTALIMH).

[Iporpamma 1o MHGOpPMATUKE SBIAETCS OCHOBOM IJIi COCTABJIEHUS aBTOPCKUX YUEOHBIX
IporpaMM, TEMAaTHYECKOT0 IIAHUPOBAHUS Kypca yUUTENIEM.

Hensamu n3yuenns nHGOPMATUKHA HA YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHUs SABISIOTCS:

(hopMHUpOBaHHE OCHOB MHPOBO33PECHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HaykKd HMH(DOpPMATHKH, JOCTM)KEHUSM HAy4YHO-TEXHHYECKOro Iporpecca H
00I11eCTBEHHOHN NMPaKTHKH, 32 CYET Pa3BUTHUS MPECTaBICHUN 00 HH(POPMAIIUH KaK O BaKHEHIIEM
CTPAaTETHYECKOM pEeCcypce pa3BHTHSI JHYHOCTH, TOCYAAapCTBa, OOIIECTBA, MOHUMAHUS DPOJIU
MH(POPMALMOHHBIX TPOIIECCOB, MHPOPMAMOHHBIX PECYpPCOB U MHPOPMAIIMOHHBIX TEXHOJIOTUN B
ycioBUAX H(PoBOH TpaHCchHOpMaIIIM MHOTHX C(ep KU3HU COBPEMEHHOTIO O0IIECTBA;

o0ecreyeHrne ycloBHH, CIOCOOCTBYIOIMX Pa3BUTHIO aJITOPUTMUYECKOTO MBIIIJICHUS Kak
HE0OXOIMMOT0 yCJIOBHUS MPOPECCHOHATBHON JIESTENFHOCTH B COBPEMEHHOM MH()OPMAIIIOHHOM
oO1ecTBe, MpenoJaralolero CrnocOOHOCTh 00ydaromerocss pa3ouBaTh CIOKHBIE 3a/adyd Ha
Oosee MpocThble MNOJ3aJayd, CPaBHUBATh HOBBIE 3a/Jaud C 3aJa4aMy, PELIEHHBIMM paHee,
OTIpeNeNIATh IAary /Ui JOCTHXKEHHS pe3yibTaTa U Tak Jajee;

(¢hopMupoBaHHEe W Pa3BUTHE KOMIIETEHIIMH OOydYarommxcs B 00JacTH HCIOIB30BaHUS
UH(POPMAMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH, B TOM YHCIIe 3HAHWA, YMEHUH U HaBBIKOB
paboThl ¢ MH(pOpMaIMel, MPOrpaMMHPOBAHUS, KOMMYHHUKAIMM B COBPEMEHHBIX IH(PPOBBIX
cpefiax B yCIOBUX oOecredeHnss HHPOPMALMOHHOM 0e30MacHOCTH JTMYHOCTH 00Yy4arolerocs;

BOCIIUTAaHHE OTBETCTBEHHOT'O M W30MPATEIbHOIO OTHOLICHHS K MHPOPMALUU C YUETOM
NPaBOBBIX M OTHYECKHX AaCIEKTOB €€ paclpoCTpaHEHHs, CTPEMIICHUS K TPOJIOIDKEHUIO
oOpa3oBaHus B 00JacTH MH()OPMAIMOHHBIX TEXHOJOTMH W CO3MJATEIbHOM AEATENbHOCTU C
IPUMEHEHHUEM CPEICTB MHPOPMALIMOHHBIX TEXHOJIOTUH.

HNudopmarrka B OCHOBHOM 00111eM 00pa30BaHNUHU OTPAXKAET:

CYUIHOCTh WH(GOPMATHKH KaK HAayYHOW IMCUUIUIMHBI, HM3y4arolled 3aKOHOMEPHOCTH
NPOTEKAHUS U BO3MOYKHOCTH aBTOMAaTHU3allMM HH(POPMALMOHHBIX IPOLECCOB B PA3JINYHBIX
cucremMax;

OCHOBHBIE 00JaCTM TpPHUMEHEHHS WH(POPMATHUKH, Npexae BCero HH(GOPMAIMOHHBIE
TEXHOJIOTHH, YIIPABIEHUE U COUAIBHYIO chepy;

MEXIUCIUIUITMHAPHBIA XapakTep HHPOPMAaTUKU U HHPOPMALIMOHHOM NeSTETbHOCTH.

W3ydyenne uWHPOPMATUKH OKa3bIBa€T CYILIECTBEHHOE BIMAHUE Ha (OPMHUpPOBAHUE
MHUPOBO33pEHUSI 00YUaIOLIErocs, €ro XU3HEHHYIO MO3HIIMIO, 3aKJIAJbIBACT OCHOBBI MOHUMAaHHS



MNPUHIUNOB (YHKIMOHUPOBAHUS M HCIOJIb30BAaHUS HH(GOPMAIIMOHHBIX TEXHOJOTMH Kak
HEOOXOJIMMOT0 HMHCTPYMEHTa NPAaKTUYECKH JIIOO0OW JEsITeIbHOCTH W OIHOTO W3 Hamboiee
3HaYMMBbIX TEXHOJIOIMYECKHX JOCTUKEHHUH COBPEMEHHON LMBMIM3ALMU. MHOrME IpeaMETHbIE
3HAaHUS U CIOCOOBI JESATEIbHOCTH, OCBOCHHBIE O0YYarOIUMMKCS NPU U3YYEHUU HH(OPMATHUKH,
HAXOJAT TPUMEHEHHE KaK B pPaMKax 00pa3oBaTeIbHOIrO Ipolecca NMpH HM3YYEHHUU APYTHX
IpEeIMETHBIX 00JacTel, Tak M B MHBIX XU3HEHHBIX CUTYallUsAX, CTAHOBATCS 3HAUYMMBIMM JJIs
(¢bopMupoBaHMsST  KauyecTB JIMYHOCTH, TO €CTh OpPUEHTHpPOBaHbl Ha (OpPMHUPOBAHUE
METaINpeIMETHBIX U IMYHOCTHBIX PE3yJIbTaTOB O0YUYEHHUS.

OcHoBHble 3amaun  yueOHoro mpeamera «MHpopmartuka» — chopmupoBaTh y
oOyyJaronmxcsi:

MMOHMMAaHWE TPUHLHUIIOB YCTPOHCTBA W (PYHKIIMOHUPOBAHUA OOBEKTOB LU(POBOrO
OKpY’)KEHUsI, NpeICTaBIeHUs 00 MCTOPHUM M TEHACHUUSAX pa3BUTHUA HH(DOPMATHKU INEepHoAa
ppoBoOi TpaHCHOPMALIMU COBPEMEHHOTO O0IIECTBA;

3HAHUS, YMEHMSI U HaBBIKM IPAMOTHON MTOCTAHOBKHM 3a/1a4, BO3HUKAIOLUX B MPAKTUYECKOM
NEeSATENIbHOCTH, JUISl X PEIIeHUs! C MOMOIIbI0 HH(OPMALMOHHBIX TEXHOJOTUH, YMEHHUS U HAaBbIKU
(hopMaIn30BaHHOTO OIMCAHUS MOCTABJICHHBIX 33]a4;

6a30Bble 3HaHUA 00 MHPOPMALMOHHOM MOJAEIUPOBAHUH, B TOM YHCIIE O MAaTEMAaTHYECKOM
MOJIEJITMPOBAHUMY;

3HAHWE OCHOBHBIX AJITOPUTMUYECKHX CTPYKTYpP U YMEHUE NPUMEHSTHb 3TU 3HAHUS Ui
IOCTPOEHUS AJITOPUTMOB PEIIEHU 3a/1a4 10 UX MAaTEMATUYECKUM MOJIEIISM;

YMEHMSI M HABBIKM COCTABJIEHUS IMPOCTBIX NPOTrpaMM IO MOCTPOEHHOMY aJIrOpUTMy Ha
OJITHOM M3 SI3bIKOB POrPaMMHPOBAHUS BBICOKOTO YPOBHSI;

YMEHHUSI U HaBbIKU S(PQPEKTUBHOTO MCIONb30BAHUS OCHOBHBIX THUIIOB IPUKIIAJAHBIX
nporpaMm (MpUIOKEHH) 001LIero Ha3HaueHUsl 1 UH(QOPMAIIMOHHBIX CHCTEM Ul PELICHUs ¢ UX
IOMOIIBI0 TPAaKTUYECKUX 3a]lay, BilaJeHue O0a30BbIMM HOPMAaMU HH(POPMALMOHHOM STHKH U
npaBa, OCHOBaMU HH()OPMAITMOHHON 6€30MaCHOCTH;

YMEHHE TI'PaMOTHO HHTEPIPETHUPOBATh PE3yJIbTAaThl PELICHHUS MPAKTUYECKUX 3aJad C
IIOMOIIBI0  MH(POPMALMOHHBIX TEXHOJOIMH, HPUMEHSTh IOJyYE€HHbIE Ppe3yJbTaThl B
IIPAKTUYECKOH EATEIbHOCTH.

Henmu u 3amaum m3ydeHus: WHGOPMATUKM HA YPOBHE OCHOBHOTO OOINEro oOpa3oBaHUs
ONpEEIAI0T CTPYKTYPY OCHOBHOTO COJEpXaHUs Y4eOHOro mpeaMeTa B BHJAE CIEIYIOIIMX
YEThIPEX TEMATUYECKUX Pa3EIIOB:

UQpoBasi FPaMOTHOCTb;

TEOPETUYECKHE OCHOBBI MH(POPMATHKHY;

AJITOPUTMBI U IPOrPaMMHUPOBAHUE;

MH(QOPMALMOHHBIE TEXHOJIOTHH.

Ha unzyuenune undopmaruku Ha 6a3oBoM ypoBHe oTBoauTcs 102 waca: B 7 kiacce — 34
yaca (1 gac B Heneno), B 8 kitacce — 34 yaca (1 gac B Heneno), B 9 kimacce — 34 ygaca (1 gac B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA
7 KJIACC

udgposas rpaMOTHOCTH

KomnbroTep — yHuBepcajabHOe YCTPOHCTBO 00padOTKH JaHHBIX

KomnpioTep — yHHBEpcaJbHOE BBIYHCIUTENBHOE YCTPOWCTBO, paboraroiee IO
nporpamMMme. THIBI KOMIIBIOTEPOB: IEPCOHAIBHBIE KOMIIBIOTEPHI, BCTPOCHHBIE KOMIIBIOTEDSI,
CYIepKOMIbIOTEpbl. MOOUIIBHBIE YCTPOUCTBA.

OcHOBHbIE KOMIIOHEHTBHI KOMIIbIOTEpa M UX Ha3HaueHue. [Ipomeccop. OnepartuBHas u
JIOJITOBPEMEHHAs TTaMsTh. Y CTPOMCTBA BBOJIa U BbIBOJIa. CEHCOPHBIN BBOJ, TaTYNKH MOOUITBHBIX
YCTPOMCTB, CPEACTBA OMOMETPUYECKOH ayTEeHTU(DHUKALUH.

Hctopus pa3BUTHS KOMIBIOTEPOB U HporpaMMmHoro ooOecrneueHus. Ilokonenus
KOMIbI0TEepOB. COBpEMEHHbIE TEHICHIIUU Pa3BUTHsI KOMIIbIOTEPOB. CyNepKOMIBbIOTEPHI.

[TapannenbHble BHIYUCIIEHUS.

[lepconanbublii koMmbioTep. IIpomeccop M ero XapakTepUCTHKM (TakTOBas 4YacToTa,
paspsaHocTs). OnepaTuBHas namaATh. JloaroBpeMeHHasl namsaTh. Y CTPOMCTBA BBOJA U BBIBOJA.
OO0béM XpaHUMBIX JaHHBIX (ONEpaTHBHAs NaMATh KOMIbIOTEpA, JKECTKUA U TBEPAOTEIbHBIN
JTUCK, TIOCTOSIHHASI TaMATh cMapT(OHa) U CKOPOCTh AOCTYMA I Pa3IMYHbIX BUIOB HOCUTENEH.

TexHuka 6e30mMacHOCTH U IIpaBUiIa pabOTHI HA KOMIIBIOTEPE.

IIporpaMMbI M JaHHbIE

[Iporpammuoe obecneuenne KommbioTepa. Ilpuknagnoe mnporpamMmHoe oOecrieueHHe.
CucremHoe mnporpammHoe obOecrnedeHue. CucreMbl nporpammupoBaHud. [IpaBoBas oxpaHa
oporpaMM M JaHHbIX. becmiatHele U ycioBHO-OecruiaTHble mnporpammbl.  CBoOOJHOE
IporpaMMHoOe oOecrieueHue.

@aiinpl 1 manku (katanoru). [Tpuniunsl noctpoenus ¢ainoBeix cuctem. [lomHoe ums
¢daiina (mankum). Ilyte x dainy (manke). PaGota c¢ ¢aitmamu u katajoramMu cpeacTBaMu
OIIEpallMOHHOM CUCTEMBI: CO3/IaHUE, KOIMPOBAHKE, IEPEMEILIEHHUE, IEPCUMEHOBAHNE U YJAJICHHE
¢aitioB u mamnok (karajoroB). Tumbsl QaiinoB. CpoiicTBa ¢aiinoB. XapakTepHble pa3Mephbl
(ailyioB pa3NIWYHBIX THUIIOB (CTpaHMIIA TEKCTA, AJIEKTPOHHAst KHUTa, (oTorpadus, 3amuch NeCHH,
BUJICOKJIUII, TOJHOMETPaKHbI (uibM). ApxuBanus JaHHbIX. lcroib30BaHuE MpOrpaMM-
apxuBaTopoB. DaitioBeiit MeHekep. [Touck daitioB cpeacTBaMu ONIEPAITMOHHON CUCTEMBI.

KomMmbrotepHsie BUPYCBl U JpyrHe BpPEIOHOCHBIE NMporpamMmsl. [IporpaMMbl asis 3amuThel
OT BUPYCOB.

KomnbiotepHbie cetu

O0benuHeHne KoMmbiOTepoB B ceTb. Cerh HWHTepHer. Beb-cTtpanuna, BeO-caWlT.
Crpykrypa aapecoB BebO-pecypcoB. bpaysep. Ilouckobie cuctemsl. [louck nnpopmanuu mo
KJIIOYEBBIM CJIOBaM W TO H300pakeHUto. JlocToBepHOCTh HMH(POpPMALUHU, TOJYYEHHOH U3
HHutepHera.

CoBpeMEHHbIE CEPBUCHI MHTEPHET-KOMMYHUKAIUMN.

CereBoli 3TuKeT, 0a30Bble HOPMBbI MH()OPMAIMOHHOW 3TUKM M MpaBa Npu padboTe B
Wutepnere. Ctpateruu 6e3omacHoro noseaeHus B iHTepHere.

TeopeTnueckne 0ocCHOBbI MHPOPMATUKH

HNudopmauus u uHGpopMauMoHHbIE MPOLECCHI

Wndopmanus — 01HO U3 OCHOBHBIX NOHATUI COBPEMEHHOMN HAYKH.



Wndopmanus Kak cBeIeHHs, MpeIHa3HAUCHHbIC JUIsi BOCHPUSATHS UYEJIOBEKOM, U
UH(OpPMaLUs KaK JaHHBIC, KOTOPHIE MOTYT ObITh 00pabOTaHBl aBTOMAaTH3MPOBAHHOM CUCTEMOIA.

JIMCKpETHOCTh 1aHHBIX. BO3MOKHOCTB ONMCAHUS HENPEPBIBHBIX OOBEKTOB U MIPOLIECCOB €
HOMOILBIO TUCKPETHBIX JIaHHBIX.

WndopmanroHHble Mpo1ecchl — MPOLECCH, CBA3aHHBIE C XpaHEHUEM, TPEoOpa3oBaHUEM U
nepeaaden JaHHbIX.

IIpeacrasiienue HHPpOpMaALHHU

CumBos. Andaut. MomHocTs andaButa. Pa3zHooOpaswe S3bIKOB H  al(aBUTOB.
EcrecTtBennble M QopmanbHble S3bIKH. AJ(paBUT TEKCTOB Ha PYCCKOM sI3bIKE. JIBOWYHBIH
andasut. KonnyecTBo BCEBO3MOKHBIX CIIOB (KOJAOBBIX KOMOHMHAIMI) (PUKCUPOBAHHOMN UIMHBI B
nBonuHoM angasure. IlpeoOpazoBanue mo0Ooro andasura Kk JBonyHOMYy. KosnyecTBo
pa3IUYHbIX CIOB (PUKCHUPOBAHHOM UIMHBI B alipaBUTE ONpPEAEIEHHON MOLITHOCTH.

KoaupoBanue cumMBOJIOB OJIHOro ajiaBUTa C TMOMOLIbIO KOJOBBIX CIOB B JPYroM
andaBuTe, KOAOBas TAOIUIA, TEKOTUPOBAHHE.

JBonunblii koj. IlpencraBieHue NaHHBIX B KOMIIBIOTEpE KaK TEKCTOB B JIBOMYHOM
andasure.

Wndpopmannonsusiii 00bEM JaHHbIX. bUT — MHHHMManbHas eAMHUIA KOJMYECTBA
UHPOPMALIUU — IBOMYHBIN pa3psn. Enuauiel m3meperns nHOOpMAIMOHHOTO 00bEMa TaHHBIX.
bur, 6aiT, kro0aiiT, MeradaiiT, ruradairT.

CkopocTb nepefauu JaHHbIX. EXMHUIBI CKOPOCTH Nepejauu 1aHHbIX.

KonupoBanue tekctoB. PaBHomepHbIl kon. HepaBHomepnsbliii kon. Koxmposka ASCII.
Bocsmubutabie kogupoBku. [lonstre o konupoBkax UNICODE. JlekonupoBaHue cooOmmeHui ¢
UCIIOJIb30BAaHUEM PaBHOMEPHOI'O M HEPAaBHOMEPHOT0 KoJ1a. MIHpopMamoHHbI 00bEM TEKCTA.

HckaxeHnue uH(popMauy npu nepeaaye.

OOmee mnpexncraBieHue O LUGPOBOM MPEACTABICHUN AayAUOBU3YaNbHBIX M JPYTHX
HETIPEPHIBHBIX JaHHBIX.

KomupoBanue nBera. lLlBeroBeie moaenu. Mognenr RGB. I'mybuna xoaupoBanwus.
[Tanutpa.

PactpoBoe u  BekTOpHOE mpexacraBieHue — u3oOpaxenuid. Ilukcenb.  OueHka
UH(POPMALMOHHOTO 00bEMa IrpaMueCcKUX JaHHBIX JJISl pACTPOBOTO H300paXKEeHHUS.

Konuposanue 3Byka. PazpsaHocTs 1 yactora 3anucu. KonuuecTBo kaHanoB 3amucHy.

OneHka KOJIMYECTBEHHBIX IApaMETPOB, CBA3aHHBIX C IPEACTABICHUEM M XpaHEHUEM
3BYKOBBIX (paiiiioB.

HNHpopManMOHHbIE TEXHOJI0THH

TekcToBbIE TOKYMEHTHI

TexkcToBble TOKYMEHTBI M MX CTPYKTYPHBIE 3JIEMEHTHI (CTpaHUIla, a03al, CTPOKa, CIOBO,
CHUMBOJ).

TekcToBBIl MpoLecCOp — MHCTPYMEHT CO3aHus, PelaKTUPOBaHHUA M (OPMATUPOBAHUS
TekcToB. IlpaBmia Habopa tekcra. PemaktmpoBanume Tekcra. CpoiictBa cumBojoB. IIpudr.
Tuner mpudToB (pyOseHble, ¢ 3acedykamMu, MOHOIIMpUHHBIC). [lomykupHOE M KYypCHBHOE
Haueptanue. CBoiicTBa a03aleB: TpaHMIbI, a03alHbIM OTCTYN, HHTEpBaJ, BbIPABHUBAHHE.
[Tapametpsl ctpanuipsl. CtusaeBoe GopMaTupoBaHHE.

CrpykrypupoBanue WHGOpPMAIMU C TOMOIIBIO CIUCKOB W Tabmuil. MHOroypoBHEBbIE
cnucky. JlobaBneHue TabnuL B TEKCTOBBIE TOKYMEHTBHI.



BceraBka n3o0pakeHUil B TEKCTOBbIE JOKyMEHTHl. OOTekaHHe H300pakeHHH TEKCTOM.
BxiroueHnre B TEKCTOBBIM TOKYMEHT auarpamm, GopMmyJsl, HyMepallud CTPaHUIl, KOJIOHTUTYJIOB,
CCBUIOK U JPYTUX 3JIEMEHTOB.

[IpoBepka npaBonucanus. PacctanoBka nepeHocoB. ['onocoBoii BBoA TekcTa. OnTuyeckoe
pacnio3HaBaHue Tekcta. KommbroTepHsblii nepeBoa. Mcnonb3oBanue cepBucoB MHTepHera i
00pabOTKH TEKCTA.

Komnbrorepuasi rpagpuxa

3HaKOMCTBO ¢ TpaduueckKuMH penakropamu. PactpoBbie pucyHku. Mcmonb3oBaHue
rpaduuecKux MPUMUTHUBOB.

Onepanuu  perakTHPOBAHUS TpadUIEecCKUX OOBEKTOB, B TOM UHCIE IHPPOBBIX
(dbotorpaduii: W3MEHEHHE pa3Mmepa, 00pe3ka, IMOBOPOT, OTpaKEeHHWE, paboTra ¢ oO0JacTIMHU
(BBIIEIEHHE, KOTMPOBAHUE, 3AJIMBKA IIBETOM), KOPPEKIIHS 1IBETA, SPKOCTH U KOHTPACTHOCTH.

Bekropnas rpaduka. Co3naHue BEKTOPHBIX PHUCYHKOB BCTPOCHHBIMH CPEACTBAMHU
TEKCTOBOTO TMPOIECCOpa WM JPYruxX mporpamm (mpriiokeHuit). JloOaBneHue BEKTOPHBIX
PUCYHKOB B JIOKYMEHTHI.

MyabTuMeaniiHbIEe TPe3eHTAIUN

[ToaroroBka MynsTUMEAMHBIX Tpe3eHTanuid. Cnaiia. JloOaBneHue Ha cliaid]] TEKCTa |
n300paxkeHuid. Pabora ¢ HECKOJIBLKUMH CITaiIaMHU.

JlobGaBiienne Ha claij ayIMOBU3YabHBIX JaHHBIX. AHUMAIHS. [ UIIepCcChIKH.

8 KJIACC

TeopeTuyeckne 0CHOBbI HH()OPMATHUKH

CucreMbl CHUCICHHUS

Hemo3unmonHele W MO3MIIMOHHBIE CHCTeMBbl cuucieHus. AndaButr. OcHOBaHUE.
Pa3zépuyTas dopma 3anucu umcna. IlepeBoj B NECATUYHYIO CHCTEMY YHCEN, 3allMCAHHBIX B
JIPYTUX CHCTEMaX CUMCIICHUSI.

PumMckast cucrema cuucieHus.

JlBonuHas cuctema cuucieHus. IlepeBon nensix umcen B mpexnenax or 0 mo 1024 B
JBOMYHYIO CHCTeMy cuucieHus. BoceMepuuHas cuctema cumciieHus. IlepeBony uwucen wus
BOCBMEPUYHOM CHCTEMBI B IBOMYHYIO M IECITHUHYIO CHCTeMBbI U 00patHo. lllecTHannarepuyanas
cucteMa cuucieHus. [lepeBony uwncen W3 IIECTHAALATEPUYHOM CHCTEMBI B JBOMYHYIO,
BOCBMEPUYHYIO U JECITUYHYIO CHCTEMBI U 00paTHO.

ApudmeTndeckne onepanuu B IBOUIHON CUCTEME CUUCIICHUSI.

DJIeMeHThl MATEeMATHYeCKOH JTIOTUKHU

Jlornueckue BbICKa3biBaHMs. JIormyeckrne 3HA4eHUs! BBICKA3bIBAHWW. ODJIEMEHTAPHBIE U
COCTaBHbIE BbICKa3bIBaHUA. Jlormueckue omepanuu: «W» (KOHBIOHKIUS, JIOTHYECKOE
YMHOXXEHHE), «WIH» (AUIBIOHKIUSA, JOTUYECKOE CIIOXKEHUE), «HE» (JIOTMYEeCKOE OTpHIaHUE).
[Tpuopurer noruueckux oneparuii. OnpeneacHne UCTUHHOCTH COCTABHOTO BBICKA3bIBAHUS, €CIIH
W3BECTHBI 3HAYEHUSI HICTUHHOCTH BXOJSIIUX B HETO 3JIEMEHTAPHBIX BbICKa3bIBaHM. Jlornueckue
BbIpakeHus. [lpaBuna 3amucu Ioruyeckux BbIpaxeHuil. [locTpoeHue TaOMUI[ HCTUHHOCTHU
JIOTUYECKUX BBIPAKECHUM.

Jlornueckue 3eMeHThI. 3HAKOMCTBO € JIOTUYECKUMH OCHOBaMH KOMITBIOTEPA.

AJITOPUTMBI M IPOrPAaMMHUPOBAHHE

HcnoiHUTEIM U AJITOPUTMbI. AJITOPUTMHYECKHE KOHCTPYKIIHHA



[lonsate anroputma. McnosHUTENW anropuTMOB. AJTOPUTM Kak IUIaH YIIPaBJICHUS
UCIIOJTHUTEJIEM.

CgoiictBa anroput™a. CriocoObl 3amucu airoputMa (CIOBECHBIA, B BHUAEC OJOK-CXEMBI,
nporpamma).

AnropurMuyeckue KOHCTpyKuuu. KoHCTpykuus «cinenoBaHue». JIMHEWHBIN alropuTMm.
OrpaHu4eHHOCTb JIMHEHHBIX aJrOPUTMOB: HEBO3MOYKHOCTb IIPEILyCMOTPETh 3aBUCHUMOCTh
MOCJIEZIOBATEIbHOCTHU BBIMOIHIEMBIX TEHCTBUI OT UCXOJHBIX JaHHbBIX.

KoHcTpykius «BeTBIEHUE»: TIONHAs M HEMOIHas (opMbl. BhINOIHEHNE U HEBBIIOJIHEHUE
ycnoBUs (MICTUHHOCTH U JIOXKHOCTb BbICKa3bIBaHUs ). [I[pocThie n cOCTaBHbBIE YCIOBHSL.

KoHcTpykins «OBTOpEHUS»: UKLl C 33JaHHBIM YHCIOM HOBTOPEHMH, C YCIOBHEM
BBIIIOJIHEHHS], C IEPEMEHHOM IIUKJIA.

Pazpabotka ans (opMaJbHOTO HMCIOJHUTENS AIrOPUTMA, MPUBOAALIET0 K TpedyeMomy
pe3yabTaTy NpU KOHKPETHBIX MCXOIHBIX MaHHbIX. Pa3paboTka HECIOXXHBIX AJITOPHUTMOB C
UCTIOJIb30BaHUEM ITUKJIOB M BETBJICHUH Ui YIpaBieHHsS (OPMaIbHBIMUA HCIIOTHUTEISIMH,
TakuMu kKak Pobot, Yepenamka, Yepté&xHuk. BpIloNHEHHE anropuTMOB BpPYYHYIO H Ha
KommnboTepe. CHHTaKCHUYECKUE U JIorndeckre omnoOku. OTKa3bl.

S3bIK NpOrpaMMHpPOBaAHUA

SA3pik  mporpammupoBanus  (Python, C++, TIlackams, Java, C#, IllkonbHbII
AnropurMudeckuit S3bIk).

Cucrema nporpaMMHUpOBaHUs: PEIAKTOP TEKCTA IPOrpaMM, TPAHCIIATOP, OTIaAUUK.

[lepemennas: Turm, ums, 3HaueHue. Llenplie, BENECTBEHHBIE U CUMBOJIbHBIE IIEPEMEHHBIE.

Omnepatop mnpucBauBaHus. ApHU(PMETUYECKHE BBIPAKEHUS M TMOPAJOK HUX BBIYHCIICHUS.
Onepanuu ¢ HeJbIMA YUCJIaMU: LET0YUCIEHHOE JEJIEHNE, OCTaTOK OT JEJICHHUS.

Bernenus. CocraBHble ycI0BHA (3aIIMCh JIOTMUECKUX BBIPAXKEHUH HAa M3Y4aeMOM S3bIKE
nporpaMMmupoBanus). HaxoxxaeHne MUHUMyMa U MakCUMyMa U3 JABYX, TPEX U YETBIPEX YHCEIL.
Pemenue kBaapaTHOro ypaBHEHHUS, UMEIOLIETO BEIIECTBEHHbBIE KOPHHU.

Jlnanorosasi 0TJIaJjka MporpaMm: MOLIAroBO€ BHIIOJHEHHUE, IPOCMOTpP 3HAUEHUN BEJIUYUH,
OTJIaJIOYHBIN BBIBOJI, BBIOOP TOUKH OCTAHOBA.

Huka ¢ ycnoBuem. Anroput™ EBKinaa Juist HAX0XA€HUS HauOOJIbIIero o0IIero AenTens
JIBYX HaTypaJlbHBIX yucel. Pa3OueHne 3amicu HaTypajJbHOTO YMCla B TO3UIIMOHHON CHCTEME C
OCHOBaHHEM, MEHBIIUM WK paBHBIM 10, HAa OTAEIbHBIE UQPBHI.

[Tukn ¢ nepeMeHHOW. AITOPUTMBI IPOBEPKH AEIUMOCTH OJHOTO LIEJIOTO YHCiIa Ha IPYToe,
IIPOBEPKU HATYPaJIbHOTO YHCJa Ha IPOCTOTY.

OO6paboTka  CUMBOJBHBIX  JaHHBIX. CHUMBONBHBIE  (CTPOKOBBIE)  IE€PEMEHHBIC.
[locumBonbHast o00paboTka cTpok. Iloacuyér yacTOThl TNOSIBIEHHS CHMBOJA B CTPOKE.
BceTpoennbie pyHKIMM 1151 00pabOTKH CTPOK.

AHaJIU3 aJITOPUTMOB

OmnpeneneHre BO3MOXKHBIX Pe3yJbTaTOB paOOThl aJTrOpUTMAa IPH JaHHOM MHOXKECTBE
BXOJHBIX JAHHBIX, OINpEAEIEHUE BO3MOXKHBIX BXOJHBIX JAHHBIX, HNPHUBOJAIIMX K JaHHOMY
pe3yJnbTary.

9 KJIACC

HudpoBasi rpaMOTHOCTH
I'no6anbuas cerb UHTEpHET M cTpaTerun 06€30MacHOrO NoBeJAeHUs B Hell



I'moGanpnas cetb Wurtepner. IP-agpeca y3moB. CereBoe XpaHeHHE HaHHBIX. MeTOJbI
MHAMBUIYaJIbHOTO U KOJUIEKTUBHOI'O pa3MelleHus: HoBoi uudopmauuu B MHTepuere. bonbiine
JaHHbIE (MIHTEPHET-JaHHbIE, B YaCTHOCTU JaHHbBIE COLUATbHBIX CETEH).

[Tonsatne 06 MHPpOPMAIMOHHON 0€30MacHOCTH. YTPO3bl HH(DOPMAITMOHHOW 0€301MacHOCTH
npu pabore B TJI00ANBbHOM ceTH M MeToAbl MpoTuBojeiicTBUA WM. llpaBmia Ge3omacHon
ayreHTH(uKanuu. 3amuTta JuYHOW WHPopmanuu B MHTeprnere. besomacHple crpareruu
noBeaeHus B Uurepuere. Ilpenynpexnenue BoBiIeUEHHUS B JECTPYKTUBHbIE M KpPUMUHAJIbHBIC
(hopMBI ceTeBOM aKTUBHOCTH (KHOEPOYIUTHHT, (GUIIMHT U ApyTrUe GOPMBI).

Pabora B HH()OPMALIMOHHOM NIPOCTPAHCTBE

Bunel nesrenbHoctd B MHTEpHETE, MHTEPHET-CEPBUCHI: KOMMYHHMKAI[MOHHBIE CEPBUCHI
(moutoBas ciyx0a, BHIEO-KOH(PEPEHU-CBSI3b U JpYrHe), CIpPaBOUYHbIE CIIyXObl (KapThl,
pacmucaHusl U IpyTHE), TOMCKOBBIE CIYKObI, CIIyKObl OOHOBIIEHHUS TPOTPAMMHOT0 00ecreYeHUs
u npyrue ciyxObl. CepBHCHI rocynapcTBeHHBIX yciyr. OOnayHble XpaHWIMINA JTAHHBIX.
CpenctBa coBMECTHOM pa3paboTKu JOKyMeHTOB (oHiaiH-oduckl). [IporpamMmHaoe obecnieueHne
Kak BeO-CepBUC: OHJIAMHOBBIE TEKCTOBBbIE U TIpapHUuecKHe peJakTOpbl, cpeibl pa3paboTKu
IPOrpaMM.

Teopernyeckne 0CHOBBI MH(POPMATHKH

MopenupoBaHue Kak MeTO/I IO3HAHUS

Mogenb. 3amauu, pemiaeMble ¢ TOMOIIBIO MojenupoBanus. Krnaccudukanum momenen.
Marepuanbabie (HaTypHble) W HHQOpPMAIMOHHBIE MoAenu. HemnpepblBHbIE U IHUCKpPETHBIC
mozenu. MmuranonHele Mozenu. MWrposele Monenu. OneHka aneKBaTHOCTH MOZEIU
MOJENUPYEeMOMY OOBEKTY U LIETSIM MOJICITUPOBAHUSI.

Ta6muunbie monenu. Tabnuna Kak mpecTaBIeHue OTHOIICHHUS.

basel nanabix. OT60p B Ta0NMIIE CTPOK, YIOBIETBOPSIONINX 3aJaHHOMY YCJIOBHIO.

I'pad. Bepuuna, pedpo, nyts. OpueHTUPOBAaHHBIE U HEOPUEHTHUPOBaHHbBIE Ipadbl. [[nuHa
(Bec) pebpa. BecoBas martpuma rpada. Jnwmra mytm Mmexay BepmuHamu rpada. [Towmck
onTUMajbHOro MmyTH B rpade. HauanbHas BepminHa (MCTOYHUK) M KOHEYHAs BepIIMHA (CTOK) B
OpUEHTHUpOBaHHOM rpade. BpruncieHue koiuuecTBa myTed B HaNpaBiICHHOM alUKIMYECKOM
rpade.

Hepeo. Kopenb, BepmmHa (y3en), Juct, pedpo (myra) nepesa. Bricota nepesa.
[Honnepeso. IIpumeps! nucnons3oBanus AepeBbeB. [lepeOop BapuaHTOB ¢ TOMOIIIBIO JIepeBa.

[TondaTne MaremaTUyecKol MOJEnW. 3aJayu, peuiaeMble C MOMOIIBI0 MaTeMaTUYECKOro
(KOMITBIOTEPHOT0) MoAeIpoBaHus. OTINYMEe MaTeMaTHUECKOW MOJIENT OT HATYpHOW MOJENu U
OT CJIOBECHOTO (JIUTEPATYpPHOT0) ONHCAHUS O0BEKTA.

Oranbl  KOMIBIOTEPHOIO  MOJIEIMPOBAHMS:  IOCTAaHOBKA  3a/ladd, IOCTPOEHHUE
MaTeMaTHYeCKONM  MOJenH, MporpaMMHas  peajlu3alus, TECTHUPOBaHUE, IPOBEICHUE
KOMIIBIOTEPHOTO AKCIIEPUMEHTA, aHAIIU3 €r0 Pe3yIbTaTOB, YTOYHEHHE MOJIETH.

AJITOPUTMBI U IPOrpaMMHPOBaHNe

Pa3paloTka aJiropuTMOB U POrpamMm

Pa3buenue 3amaum Ha mnoazagauu. CocTaBieHHE aNrOPUTMOB M IpOrpamMMm ¢
UCIIONb30BAaHMEM BETBJICHHM, LMKIOB W BCIIOMOTATENbHBIX aJrOPUTMOB Ui YIpPaBICHUS
ucronHuteneM PoOOT mnu ApyruMy HCIIONHUTENSAMH, TakMMU Kak Yepenamika, UepTéxHUK U
JPYTHMH.

Tabnuunble BenuuuHbl (MaccuBbl). OnHoMmepHble MaccuBbl. CocTaBieHHE M OTJIaJKa
IporpaMM, peaiu3yrolIuX THIIOBbIE alTOPUTMbI OOPaOOTKH OJHOMEPHBIX YHCIOBBIX MaCCHBOB,
Ha OJHOM U3 S3bIKOB mporpammupoBanusi (Python, C++, Ilackans, Java, C#, [lkonbHBIN



AnropuTMuyYeckuil SI3bIK): 3aMOJIHEHHE YHUCIOBOTO MAaCCHMBa CIyYallHBIMM YHCIaMHU, B
COOTBETCTBUH ¢ (HOPMYIJION WM IMyTEM BBOJA YHCEI, HAXOXKICHHE CyMMBI 3JIEMEHTOB MacCHUBa,
JUHEHHBIM TIOMCK 3aJaHHOr0 3HA4Y€HUsT B MacCuBe, IOACYET JJIEMEHTOB MAacCCHBa,
YAOBJIETBOPSIONINX 33JaHHOMY YCJIOBHIO, HaX0XJIEHHE MHUHUMAIBHOIO (MaKCHUMAalbHOTO)
snemeHTa maccuBa. COpTUPOBKA MACCHUBA.

OOpaboTka  MOTOKA  JIAaHHBIX:  BBIYMCIICHHE  KOJMYECTBA, CYMMBI,  CPEIHErO

apI/I(i)MeTI/I'-IeCKOFO, MHWHUMAaJIBHOTI'O n MaKCHUMaJIbBHOT'O 3HAa4YCHUA JJIEMCHTOB
MOCJIEIOBATEIBbHOCTH, YAOBIETBOPSIOIINX 33JTAHHOMY YCIIOBUIO.
Yupasienue

VYnpasnenue. Curnan. OOpartHast cBsi3b. [lomydeHue CUrHaIOB OT HU(POBBIX JATYUKOB
(xacaHus1, pacCTOSTHUSI, CBETA, 3BYKa U ApYyroro). [IpuMeps! NCTIONB30BaHuUs PUHIIAIIA 00PaTHOU
CBSI3M B CHUCTEMax YIpPaBJIEHUS] TEXHUYECKUMH YCTPOHCTBaMHU C MOMOILBIO TAaTYUKOB, B TOM
qucie B pOOOTOTEXHUKE.

[Ipumepsl  poOOTH3MPOBAHHBIX CUCTEM (CHCTEMa  YIpABJICHUS  JIBIDKCHHEM B
TPAHCIIOPTHOM CHCTEMe, CBapOdYHas JIMHUS aBTO3aBOJIA, ABTOMATH3MPOBAHHOE YIIPABIICHHE
OTOIUICHHEM J0Ma, aBTOHOMHAsl CHUCTEMa YIMpPaBJIECHUS TPAHCIOPTHBIM CPEICTBOM M JIpyrue
CUCTEMBI).

HNHpopManoHHbIE TEXHOJIOTHH

DJIeKTPOHHBbIE TAOJIUIIBI

[TonsiTHEe 00 37IEKTPOHHBIX Tabuuuax. THMbI JAHHBIX B su€iKaxX 3JEKTPOHHOW TaOJIUIBL.
PenaktupoBanue u gopmarupoBanue Tadbauu. BerpoeHHble PyHKIUU 17 MOMCKAa MaKCUMyMa,
MHUHMMYMa, CyMMBl U cpenHero apudmerudeckoro. COpTHpOBKa IaHHBIX B BBIICICHHOM
nuanazoHe. IlocTpoenme muarpamMMm  (THCTOTpaMMa, KpyroBas —JaWarpamma, TOYCYHAs
nuarpamma). Beibop tumna quarpamMmsl.

[IpeobpazoBanue Gpopmy npu KonupoBaHUH. OTHOCUTENbHASL, A0COMIOTHAS U CMELIaHHas
aapecanus.

Y cIioBHBIE BBIUMCIICHUS B 3JICKTPOHHBIX TaOmuIax. CyMMHPOBAaHUE U MOACYET 3HAYCHHIA,
OTBEYAIONIUX 3aJaHHOMY YycloBUl. OOpaboTka Oosbmux HAOOPOB JaHHBIX. YHCIIEHHOE
MO/JICJIUPOBAHKE B AJIEKTPOHHBIX TaOIMIIAX.

NudopmanuoHHbie TEXHOJOTHM B COBPEMEHHOM 00111ecTBe

Pone mHGOpPMAIIMOHHBIX TEXHOJIOTHH B Pa3BUTHHA SKOHOMHUKH MHpA, CTPaHbBI, PErHOHA.
OTKkpbIThIE 00pa30BaTENbHBIE PECYPCHI.

IIpodeccun, cBs3aHHble ¢ HMHOOPMATHKOW M HH(POPMALMOHHBIMU TEXHOJOTMSIMHU: BeO-
J3aiiHep, MPOrpaMMUCT, pa3padOTINK MOOMIIBHBIX MPHIIOKEHHH, TECTUPOBIIUK, apXUTEKTOP
IPOTPaMMHOTO OOeCTieueHH s, CIEIUAIHCT 110 aHAJIH3Y JaHHBIX, CHCTEMHBINH aJIMUHUCTPATOP.



IIJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBbI Imo
NH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3yuyenne mHpOpMaTUKU HA ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUsl HAMpaBICHO Ha
JNOCTHXKEHHE OOYYaIOIUMUCS JUYHOCTHBIX, METANpPEJAMETHBIX M TPEIMETHBIX pPe3yJIbTaTOB
OCBOCHHS COJIEPKAHMS yUCOHOTO MPeIMETA.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yNbTaThl WMEIOT HAMpaBICHHOCTh Ha pEIICHHE 3a/ad BOCIUTAHMS,
Pa3BHUTHUA U COLUATM3AIUN 00YUAIOIINXCS CPEICTBAMHU YUYEOHOTO TIpeIMETa.

B pesynbprate u3ydeHus WHPOPMATHKHA HAa YPOBHE OCHOBHOTO OOMIETr0 oOpa3oBaHHS Yy
obyyaromierocs OyayT chOpMUPOBAHBI CISAYIOMINE TUIYHOCTHBIE PE3YJIBTATHl B YACTH:

1) mnaTpMoOTN4€eCKOro BOCIIUTAHUS

[IEHHOCTHOE OTHOIIIEHUE K OTEYECTBEHHOMY KYJIbTYpHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJICTUIO, TOHUMAaHUE 3HaUYeHUsT MHPOPMATUKU KaK HAyKH B JKU3HH COBPEMEHHOTO OOIIECTBa,
BJIQJICHUE JIOCTOBEPHOW MH(POPMAITUEH O MEePEIOBBIX MHPOBBIX M OTEYSCTBEHHBIX JOCTHKCHHSIX
B oOjactu MHGOPMATUKU U MH(POPMAIIMOHHBIX TEXHOJIOTHM, 3aMHTEPECOBAHHOCTh B HAYUYHBIX
3HaHUAX O NU(POBOH TpaHCHOPMALIUK COBPEMEHHOTO O0IIECTBa;

2) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

OpHEHTAIMsI Ha MOpPAJbHBIC IICHHOCTH W HOPMBI B CUTYallMsSIX HPABCTBCHHOTO BHIOODA,
TOTOBHOCTh OIIEHMBATh CBOE MOBEICHUE U MOCTYMKH, a TaKXKE MOBEIECHUE U MOCTYNKU IPYTHX
JIOACH C TMO3UIMK HPABCTBEHHBIX M IMPABOBBIX HOPM C YUYETOM OCO3HAHHS TMOCIEICTBUN
MOCTYIIKOB, AKTUBHOE HEMPHUSITHE ACOIMATBHBIX TIOCTYIKOB, B TOM uucie B UHTepHeTE;

3) rpaskIaHCKOr0 BOCIIUTAHUSA:

NPEJICTAaBICHUE O COIMAIBHBIX HOpMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJUICKTHBE, B TOM YHKCJE B COLMAIBHBIX COOOIIECTBaX, COOMIOACHNE MPpaBuiI 0€30MacHOCTH, B
TOM YHUCJIC HABBIKOB 0€30MacHOr0 MOBEACHUS B MHTEPHET-CPE/e, TOTOBHOCTh K Pa3HOO0pa3HOU
COBMECTHOH JICATEIHHOCTH TPH BBHITIOJHCHUHM YYEOHBIX, TO3HABATEIBHBIX 3ajad, CO3JIaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHME K B3aUMOIOHMMAHHUIO M B3aUMOIIOMOIIM B MpoIecce ITON
y4eOHOI J1eATeTbHOCTH, TOTOBHOCTh OIICHUBATh CBOE MOBEJCHUE M MOCTYIKM CBOMX TOBapHINEH
C TIO3WIIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMS ITOCIIEICTBUH TIOCTYIIKOB;

4) eHHOCTell HAYYHOT0 MO3HAHUS:

c(hopMUPOBAHHOCTH MHPOBO33PEHUECKHUX MpeICTaBICHUI 00 nHdopmauu,
UHGOPMAIMOHHBIX ~ TpolleccaX W HMHQOPMAIIMOHHBIX  TEXHOJOTHUSAX, COOTBETCTBYIOIINX
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOIECTBEHHOW MPAKTUKU U COCTABIISIONUX 0a30BYIO
OCHOBY JIJISl TOHUMaHUS CYITHOCTH HAYYHOU KapTHHBI MUPA;

uHTepec K OOyYeHHI0 M TMO3HAHMIO, JIF0OO03HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa3oBaHNI0, 0CO3HAHHOMY BHIOOPY HAMpaBIEHHOCTH U YPOBHS OOYUYEeHHUSI B JaTbHEHUIIIEM;

OBJIaJICHUE OCHOBHBIMU HAaBBIKAMHU HCCIIEIOBATEILCKON AESITENbHOCTH, yYCTAaHOBKAa Ha
OCMBICJICHHE OIBITAa, HAOJIONCHUH, TOCTYIKOB W CTPEMJICHHE COBEPIICHCTBOBATH IIYTH
JOCTHKEHHS] MHIMBUYaJIbHOTO U KOJJIEKTUBHOTO OJIaronoydus;

c(OpMUPOBAHHOCTh ~ MH(POPMAIIMOHHON  KyIbTYypbl, B TOM YHCJIE  HAaBBIKOB
CaMOCTOSITENIbHOW paboTHI ¢ YUeOHBIMH TEKCTaMH, CIIPAaBOYHON JTUTEPaTypoil, pa3HOOOpa3HBIMU
cpencTBaMu WHGOPMAIMOHHBIX TEXHOJOTHH, a TAaKKe YMEHHUS CaMOCTOSITEIIBHO OIPEACISATH
eI CBOETO OOy4YeHUs, CTaBUTh W (POPMYIHpPOBaTH JIsi ceOs HOBBIC 3aauvl B yuébe u
MO3HABATENIbHON JEsITeNbHOCTH, pa3BUBaTh MOTHUBBI U HMHTEPECHl CBOEH IO3HABATEIbHON
NESITeIIbHOCTH,



5) popmupoBaHus KyJbTYpPbl 310POBbSI:

OCO3HaHHE LIEHHOCTH >KU3HH, OTBETCTBEHHOE OTHOILIEHUE K CBOEMY 370POBbIO, YCTaHOBKA
Ha 37I0pOBBII 00pa3 >KW3HU, B TOM YHCIIC W 3a CUYET OCBOCHHUS M COOJIIOACHHS TpeOoBaHUM
6e301acHOM KCILTyaTalluu CPpeACTB HUHPOPMALMOHHBIX 1 KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH;

6) TpyA0BOro BOCIMTAHUSA:

MHTEpEC K MPAaKTUIECKOMY M3yUYeHHIO Mpodeccrii U TpyAa B cdepax mpodeccnoHaTbLHON
NeSTEIbHOCTH, CBSI3aHHBIX C HH(OPMATUKOH, MPOrpaMMUPOBAHHEM M HH(OPMALUOHHBIMU
TEXHOJIOTUSIMHM, OCHOBAaHHBIMM Ha JIOCTHXKEHUSAX HAyKH MH()OPMATHKH M HAyYHO-TEXHHUUYECKOTO
nporpecca;

OCO3HAHHBIM BHIOOpP M TMOCTPOEHHE WHAMBHUIYAIbHOH TPAaeKTOpUU O0Opa3oBaHUA U
YKU3HEHHBIX TUIAHOB C YYETOM JINYHBIX U OOIIECTBEHHBIX MHTEPECOB U OTPEOHOCTENH;

7) IKOJIOTH4eCKOro BOCIIMTAHUS:

0CO3HaHME ITI00ATBHOT0 XapaKTepa SKOJIOTHYECKUX MpoOsIeM U MyTel uX pelieHusi, B TOM
qrcie ¢ y4€TOM BO3MOXKHOCTEH HH(POPMAITMOHHBIX 1 KOMMYHHUKAIIHOHHBIX TEXHOJIOTHIA;

8) amantanmum oOydamomerocsi K M3MEHSIIOIIUMCS YCJAOBMSAM COLMAJIBHOH U
NMPHUPOJTHOM Cpe/bl:

OCBOCHHME OOYYAIOIIMMUCS COLMAIBHOTO OIbITa, OCHOBHBIX COLHMAIBHBIX POJCH,
COOTBETCTBYIOIIUX BEIYyIICH JEATEIHHOCTH BO3pacTa, HOPM M TMpaBHJI OOIIECTBEHHOTO
noBeneHus, GopM counanbHON KU3HU B TPYMIAX U COOOIIECTBAX, B TOM YHCIIE CYIIECTBYIOIINX
B BUPTYaJIbHOM IIPOCTPAHCTBE.

METAIIPEJMETHBIE PE3YJIbTATbBI

MertanpeameTHble pe3yibTaTbl OCBOEHHMSI IMpOrpamMMmbl 1O HHGOPMATUKE OTPaKarOT
OBJIAJICHHE YHUBEpCaIbHbIMU y4eOHBIMU NEUCTBUAMU — [I0O3HABATEIIbHBIMH,
KOMMYHUKATUBHBIMU, PETyJIATUBHBIMU.

[lo3naBaTe/ibHBbIE YHHBEPCAJbHbIE YUeOHbIE eliCTBUS

Ba3zoBrble Jjornueckue aeicTBuA:

YMEHHE OIpeAeNsaTh TMOHITHS, CO3/aBaTh O0OOOIEHUs, YCTaHABIWBATH AaHAJIOTHUH,
KJIaccu(UIMPOBaTh, CAaMOCTOSITEIHHO BHIOMPATh OCHOBAHUS W KPUTEPUU Ui KIACCU(PHUKAINHU,
yCTaHaBJ'II/IBaTI) HpI/I‘-II/IHHO-CJ'IeI[CTBeHHBIC CBA3H, CTpOI/ITI) JIOTUYCCKUC paccy;xz[eHI/m, acjiaTtb
YMO3aKJIIOUCHHS (MHIYKTHUBHBIC, IEAYKTUBHBIE U TI0 aHAJIOTUH) U BBIBOJIBL;

yYMEHHE CO371aBaTh, MPUMEHATH U MPEOOPA30BBIBATH 3HAKH U CUMBOJIBI, MOACIH M CXEMBI
JUIA pGI_HeHI/ISI y‘-Ie6HbIX U IIO3HABAaTCJIbHBIX 3aJa4,

CaMOCTOSITEIIEHO BBIOMpATh CIOCOO pemieHus yd4eOHOW 3amadd (CpaBHUBATh HECKOJIBKO
BapUAHTOB PEIICHUS, BHIOUpATh HauOoONee TMOAXOMANIMH C YYETOM CaMOCTOSITEIHHO
BBI/ICTICHHBIX KPUTEPHUEB).

ba3soBble uccienoBarebCcKkue JeHCTBHUA:

(dbopmynupoBaTh BOMPOCH], (PUKCUPYIOUIUE PA3PBIB MEKIY pPEaTbHBIM M JKeJaTeIbHbIM
COCTOSIHHEM CHUTYaIlMH, 00BbEKTa, 1 CAMOCTOSTEILHO YCTaHABIMBATh UICKOMOE M JIAaHHOE;

OLICHUBAaTh HAa MPUMEHHMOCTh U JOCTOBEPHOCTH HHGPOPMAIUIO, MONYYCHHYIO B XOJIe
HCCJICIOBaHUS;

MPOTHO3UPOBATh BO3MOXKHOE JalibHEWINee pa3BUTHUE TMPOIECCOB, COOBITUA H UX
MOCJIC/ICTBHS B @aHAJIOTUYHBIX WJIA CXOJHBIX CUTYAIIUIX, a TAKXKE BBIJBUTATH MPEATIONOKEHHS 00
UX Pa3BUTUU B HOBBIX YCJIOBHSIX U KOHTEKCTaX.

Paborta ¢ nnopmanmeii:



BBISBIISITh JeUIUT MH(DOpPMAIMK, JAaHHBIX, HEOOXOAMMBIX JUIS PEIICHUs TMOCTAaBICHHON
3aJ1a4H;

NPUMEHSATh Pa3IMYHBIE METOJbl, MHCTPYMEHTHI M 3allpochl INPH TIOHCKE W OTOOpe
uHbOpMallMM WIM JaHHBIX W3 HMCTOYHHUKOB C YYETOM IMPEAJIOKEHHOW y4eOHOH 3amgaud u
3a/IaHHBIX KPUTEPUEB;

BBIOMpaTh, AHAIM3MPOBATH, CUCTEMATH3UPOBATH M HWHTEPIPETHPOBATH WHEOOPMAIUIO
pPa3IUYHBIX BHJIOB U (DOPM TPEICTABIICHNUS,

CaMOCTOSITEIbHO BBIOMpaTh ONTUMAaJIbHYIO (GOpMy TMpeACTaBICHUS WHPOpMAUU |
WLTIOCTPUPOBATH pellaeMble 3a7]a4i HECIOKHBIMU CXeMaMH, AUarpaMMaMu, WHOW rpadukoii u
UX KOMOWHAIIUSIMHU;

OIICHUBATh HAAEKHOCTHh MH(POPMALUUA TIO KPUTEPUSIM, TPEITOKECHHBIM YUUTEIEM WITH
c(hopMyJIMPOBAaHHBIM CAMOCTOSTEILHO;

3¢ (HEeKTHUBHO 3aIOMUHATH U CUCTEMATH3UPOBATH HH(POPMAIIHIO.

KoMMyHUKATHBHBIE YHHBEPCATbHbIE YUeOHbIE TeHCTBHS

O60menue:

COMOCTABIISITh CBOM CYXKJACHUS C CYXKICHUSMU JPYTHMX YYaCTHUKOB JIMAJIOTra,
O00HApYXUBATh Pa3ININE U CXOACTBO TO3UIIHIA;

HY6HI/I‘IHO MNpEaACTaBJIATH PE3YIbTATHI BBIITIOJIHCHHOT'O OIIbITa (SKCHepI/IMeHTa,
WCCJICIOBAHMS, IPOEKTA);

CaMOCTOSITENIbHO BBIOMpATh (QopMaT BBICTYIUIGHHS C YYE€TOM 3a/ay MPE3EHTAluU U
OCO6CHHOCTeﬁ AyJUTOpUU U B COOTBCTCTBHUU C HUM COCTABJIATH YCTHBIC MU TUCbMCHHBIC TCKCTHI C
HCITIOJIb30BAHUCM WIUIFOCTPATUBHBLIX MATCPUAJIOB.

CoBMecTHas 1€ATEIBLHOCTD (COTPYAHNYECTBO):

MOHUMATh W MCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U WHIMBUAYATbHONH pabOThI MpHU
peleHN KOHKPETHOW POOJIeMbl, B TOM YHCJIE MIPU CO31aHUH WH(POPMAIIMOHHOTO MPOIYKTA;

IPUHUMATh 11€JIb COBMECTHON HMH(OPMALMOHHOW AEATEeIbHOCTU MO cOopy, oOpaboTke,
nepeaaue, Gopmanuzanuu HHGOPMAIMH, KOJUIEKTUBHO CTPOUTH JIEUCTBHS MO €€ JOCTHKCHHIO:
pacnpeensiTh PoiH, JOroBaprUBaThCs, 00OCYKIaTh MPOIIECC U Pe3yIbTaT COBMECTHON padOTHI;

BBITIOJIHATH CBOIO YacTh paboThl ¢ MHpOpMaiued Hiu WHPOPMALMOHHBIM MPOJYKTOM,
JOCTUTAsl KAYeCTBEHHOTO Pe3yJIbTaTa 10 CBOEMY HAINPABJICHHUIO U KOOPAWHHUPYSI CBOU JICHCTBUS
C APYTHMH YJIeHAaMU KOMaH/IbI;

OIICHUBATh Ka4e€CTBO CBOETO BKJIaJa B 00Mil MHGOPMAIMOHHBIN TPOAYKT 10 KPUTEPUSIM,
CaMOCTOATENIbHO C(HOPMYITUPOBAHHBIM YUYACTHUKAMHU B3aUMOICHCTBHUS;

CpaBHUBATL PE3YJIbTATBI C I/ICXOI[HOI\/JI 3&)13‘16171 1 BKJIaJ4 KaXJ0ro YJI€Ha KOMaHIAblI B
JTOCTIDKCHHE PEe3YyJbTaTOB, pa3leliaTh c(epy OTBETCTBEHHOCTH W MPOSBISATH TOTOBHOCTH K
MPEIOCTABICHUIO OTUETA Mepe TPYIIOM.

PeryisiTuBHBIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUA

Camoopranuszauus:

BBISIBJISAITH B )KU3HEHHBIX U YUEOHBIX CUTYALMSIX IPOOIEMBbI, TpEOYIOLIHE PELICHNUS;

OPUEHTHPOBATLCS B PA3NMYHBIX NOAXOAAX K MPUHATHIO DPELIEHUH (MHIUBUAYaIbHOE
NPUHATHE PELEHUN, IPUHATHE PEIICHUN B TPYMIIE);

CaMOCTOSITENIBHO COCTaBIATh AJTOPUTM pELICHMs 3aJadyd (WIM €ro 4acTb), BbIOUpATh
cnoco0 pemeHus Yy4eOHOW 3amaud ¢ Y4ETOM MMEIOIUXCA PECypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATH [IPEUIaraéMble BApUAHThI PELICHUN;



COCTaBJIATh IUIAH JEHCTBUH (IUIaH peajlu3allid HAMEUEHHOIO aJIrOpUTMa pEIeHHs),
KOPPEKTHPOBATh MPEUIOKEHHBIN aITOPUTM C YUETOM MOIYUYEHHS] HOBBIX 3HAHUN 00 M3ydaeMOM
00BEKTE;

JienaTh BbIOOP B YCJIOBUSIX NMPOTUBOPEYMBOM MHPOpPMALUU U OpaTh OTBETCTBEHHOCTbH 3a
pelIeHue.

CamMokoHTPOJIb (peduiexkcus):

BJIQ/IETh CIOCOOAMH CAMOKOHTPOJISl, CAMOMOTHBAIIMH U PEQIIEKCHH;

JlaBaTh OLIEHKY CUTYalluu U MpeJylarath IiaH € U3MEHEeHHUS;

YUUTBHIBaTh KOHTEKCT M MNPEABUACTH TPYIHOCTH, KOTOpPHIE MOIYT BO3HUKHYTb IIpH
pelieHny yueOHOM 3a1au, a1alTHPOBATh PEIICHUE K MEHSIOLIUMCS 00CTOSATENbCTBAM;

OOBSCHATh NPUYUHBI JOCTHKEHHUS (HEJAOCTHXKEHHS) PpEe3yJIbTaToB HH(OPMaLMOHHON
NeSITeIbHOCTH, [1aBaTh OLIEHKY NPHOOPETEHHOMY ONBITY, YMETb HaXOAUTh ITO3UTHBHOE B
IIPOM3OLIEIIIEN CUTYalNH;

BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENIHCTB, M3MEHUBIIMXCS
CUTyallUH, YCTAHOBJIEHHBIX OLINOOK, BOZHUKILIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LENIU U YCIOBHSM.

IMONMOHANbHBIN HHTE/JIEKT:

CTaBUTh ce0s1 HA MECTO JIPYroro YejaoBeKa, IOHUMAaTh MOTHBBI 1 HAMEPEHUS APYTOTO.

IIpunsTue ceds1 M APyrux:

0CO3HaBaTh HEBO3MOXXHOCTb KOHTPOJHMPOBATH BCE BOKPYI Jak€ B YCIOBMSIX OTKPBITOIO
JIOCTYTIA K JIF0OOBIM 00bEMaM HH(OpMAITUH.

HNPEIMETHBIE PE3YJIBTATbBI

K koH1ty o0yuyenus B 7 kjacce y oOyuatorierocs OyayT chopMupoBaHbl CIEAYIOIINE YMEHUS:

HOSICHATH HAa NMPUMEPAX CMBICT HMOHATHH «HMHPOpMaLUsLy, «MHOOPMAIIMOHHBIN MPOLIECCH,
«o0paboTka HHPpOPMALHIY, «XpaHEHHE HH(DOPMAITUNY, «TIepeaada HHPopMaum»;

KOAMPOBaTh M JIEKOJUPOBATH COOOIIEHHUS MO 33JaHHBIM NpaBUIIaM, JEMOHCTPUPOBATH
NOHUMAaHWE OCHOBHBIX TPUHIMIIOB KOJAMPOBAHUSA HMH(OpPMAIMK Pa3IMYHON  MPUPOJBI
(TekcToBoH, rpaduyeckon, ayano);

CpaBHMBATh JJUHBI COOOIICHWH, 3alMCAHHBIX B PA3JIMYHBIX andaBUTaX, ONEPUPOBATH
eAMHUIIAMU U3MEpEHHs] HHPOPMAIIMOHHOTO 00bEMa U CKOPOCTH Mepeiayil TaHHBIX;

OLICHUBATh M CPAaBHHUBATh pPa3MEpPbl TEKCTOBBIX, TIpadUUYECKUX, 3BYKOBBIX (ailioB u
BUIe0(aILIIOB;

NPUBOJIUTH TIPUMEPHl COBPEMEHHBIX YCTPONCTB XpaHEHHs M Tepeaadd WHGOpMAIHH,
CpPaBHHMBATh UX KOJINYECTBEHHbIE XapaKTEPUCTUKH;

BBIJICTISITh OCHOBHBIE JTallbl B UCTOPUHU U TOHUMATh TEHICHIIMH PA3BUTHUS KOMIIBIOTEPOB U
IPOrPaMMHOTO 00ECTICUEHUS;

NOJy4aTb ¥  UCIONB30BaTh HMH(MOPMAIMIO O XapaKTEPUCTHKAX IEPCOHAIBLHOTO
KOMIIBIOTEpPA M €r0 OCHOBHBIX 3J€MEHTax (TMpoleccop, OnepaTuBHAsl MaMsTh, 10JTOBPEMEHHAas
naMmsTh, YCTPONCTBA BBO/Ia-BbIBOJIA);

COOTHOCHUTb XapaKTEPUCTUKH KOMIIBIOTEPA C 33aUaMH, PELIAEMBIMU C €T0 TOMOLIBIO;

OpPUEHTHPOBATHCS B UEPAPXUUECKON CTPYKType (ailioBoi CUCTEMBI (3alHChIBATh MOJIHOE
uMsa ¢aiina (kataiora), myTh K (ailry (Kartajgory) Mo HMEIONEMyCsl ONMUCaHUuI0 (ailiioBoi
CTPYKTYpPbl HEKOTOPOTO HHPOPMAIIMIOHHOTO HOCUTEIA);



paborate ¢ (aiiJoBOl CcHCTEMOW MEPCOHAIBLHOTO KOMIIBIOTEpPAa C HCIIOJIb30BaHHEM
rpagpuueckoro  umHTepdeiica, a  HWMEHHO:  CO3/aBaTh, KOIHUPOBaTh, IEpEeMEIIaTh,
[IEPEUMEHOBBIBATh, YIAJIATh U apXUBUPOBATh (hailiibl U KaTaJOr'H, UCIOJIb30BaTh AHTUBUPYCHYIO
IIPOrpaMMy;

IPEACTABIIATL  PE3YJNbTAThl CBOCM  JACATEIBHOCTH B BHUJAE  CTPYKTYPHUPOBAHHBIX
WJUTFOCTPUPOBAHHBIX IOKYMEHTOB, MYJIbTUMEIUMHBIX IIPE3CHTALIUN;

nckatb uHopmanuio B IHTepHere (B TOM 4Yucie, MO KIIOYEBBIM CJIOBaM, IIO
U300paKEHHIO), KPUTUYECKH OTHOCUTBCS K HalIeHHOH MH(OpMaIuK, 0CO3HaBask OMACHOCTh IS
JUYHOCTH W oOmlecTBa paclpoCTpaHEHHs BPEJOHOCHOM uWHpOpMalnuu, B TOM 4HCIE
JKCTPEMHUCTCKOIO U TEPPOPUCTHUECKOTO XapaKTePa;

MIOHUMAaTh CTPYKTYPY aJpECOB BEO-PECYpPCOB;

MCIIOJIb30BaTh COBPEMEHHBIE CEPBUCHI MHTEPHET-KOMMYHUKALIN;

cobmonatb ~ TpeOoBaHMA ~ 0€30mMacHOW  SKCIUTyaTallMd  TEXHUYECKUX  CPENICTB
UH(POPMALMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJIOTUH, COONIOATh CETEBOM ITHKET, 0a30BbIC
HOPMbI MTHPOPMAIIMOHHOM 3TUKH U MpaBa MpH padboTe ¢ MPUI0KEHUSIMU Ha JII0OObIX yCTpoiicTBax
u B MlHTepHeTe, BEIOMpaTh 0€30MacHble CTpATETUH MTOBEICHHS B CETH;

OPUMEHATh METObl MPOPUIAKTUKNA HETaTUBHOTO BIMSHUS CPEACTB MHPOPMALMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJIOTUI Ha 30POBbE I10JIb30BATEIIA.

K xonuy o06yuenus B 8 kinacce y o0yuaromerocst OyryT copMHpPOBAHbI CIETYIOIUE YMEHUS:

NOSICHATh Ha IpUMEpax pasInyusd MeXAYy IO3ULUOHHBIMU W  HEMO3ULHOHHBIMU
CUCTEMaMH CUUCIICHUS;

3amMchiBaTh M cpaBHUBaTh Lesble unuciaa or 0 no 1024 B pa3iauuHbIX MO3ULIUOHHBIX
cucTeMax CUuclIeHUs (C OCHOBaHMSIMHU 2, 8, 16), BBINOIHATH apu(MeTHUEeCKHue onepanuy Haj
HUMU;

PAacKpbIBaTh CMBICI IIOHATUN «BBICKA3bIBAHUEY», «JIOTMYECKAs OIEPALMS», <JIOTMUYECKOE
BBIPAKCHHEY;

3alUCHIBATh JIOTMYECKHE BBIPAKEHUS C HCIIOJIB30BAHUEM [U3BIOHKIMH, KOHBIOHKIMHU H
OTpULIAHUS, ONPENENSITh HMCTUHHOCTb JIOTUYECKUX BBIPAKEHUH, €CIM HM3BECTHBl 3HAYEHUS
UCTUHHOCTH BXOJSIIUX B HETO MEPEMEHHBIX, CTPOUTH TaOJIHMIIBI UCTHHHOCTU JUISl JIOTMYECKUX
BBIPAKECHMUI;

PacKpbIBaTh CMBICI MOHITHH «HCIIOJHUTENBY, «AITOPUTM», «IIPOrpaMma», IOHUMas
pasHMIly MEX1y yHoTpeOIeHUEeM 3THX TEPMUHOB B OOBIICHHON peuH U B MH(POPMATHKE;

OIMCHIBATh AITOPUTM DPELICHHS 3aJaud Pa3JIMYHBIMH CIIOCOOaMH, B TOM YHCIIE B BHJE
0JI0K-CXEMEI;

COCTAaBIIAITh, BBINOJHATHL BPYYHYHO M Ha KOMIIBIOTEPE HECJIOXKHBIE AITOPUTMBI C
UCIIOJIb30BAaHUEM BETBJIEHUI M LIUMKJIOB JJS yNPaBJIECHUS HUCIOJHUTEISIMU, TaKUMHU Kak Pobor,
UYepenamka, YepTEKHUK;

UCIOJIb30BaTh KOHCTAHTHI M IMEPEMEHHbIE Pa3JIMYHBIX THUIOB (YHCIOBBIX, JIOTUYECKUX,
CHUMBOJIBHBIX), @ TAK)KE COJEPIKALINE UX BBIPAXKEHUS, UCIIOJIb30BaTh ONEpaTop NPHUCBAaUBaHMS;

UCIIOJIb30BaTh MPHU pa3pabOTKe MPOrpaMM JOrHYECKHe 3HAYCHHMs], OTIepallui U BBIPAKEHUS
C HUMU;

AQHAJIM3UPOBATh MPEJIOKEHHBIE AJITOPUTMBI, B TOM YHCJIE ONPEIEIIATh, KAKAE PE3YJIbTaThl
BO3MOJKHBI IIPU 33JaHHOM MHOKECTBE MCXOJHBIX 3HAYCHUM;

CO3/1aBaTh U OTJIAXKUBATh IPOTrpaMMbl HAa OHOM U3 S3bIKOB Iporpammupoanus (Python,
C++, Ilackane, Java, C#, IlIkosnbHbII ANTOpUTMHUYECKUHN SI3BIK), peaqn3yIOLIUE HECIOXKHbIE



IrOPUTMBI 00pabOTKM YMCIIOBBIX JAHHBIX C HCIONH30BAHHEM IMKIOB M BETBJICHHM, B TOM
YHClie peaNu3yollue IMPOBEPKY JAEIMMOCTH OJHOIO LIEJOro 4Yucia Ha Jpyroe, MPOBEPKY
HATYPaJIbHOTO YKCJIa Ha IPOCTOTY, BbIJENIEHUs UG U3 HATYpaJIbHOTO YHUCIIA.

K koHIity o0yuenus B 9 kiacce y o0ydatomierocsi 0yayT cOpMUPOBAHBI CIEAYIONINE YMEHUS:
pa3OuBaTh 3a/layu Ha MOA33Ja4H, COCTABIATH, BBINOIHATH BPYUYHYIO M Ha KOMIIBIOTEPE
HECJIO)KHBIE QJITOPUTMBI C HCIOJIH30BAHMEM BETBJICHHH, IMKJIOB W BCIIOMOTATEIbHBIX
QITOPUTMOB JIJIS YIIPABJICHUS UCTIONHUTENAMHU, TaKuMU Kak Po6ot, Uepenarnika, UepTExHUK;

COCTaBIISITh M OTJIAXHUBATh MPOTPAMMBI, PEATU3YIONINE TUIIOBBIE ANTOPUTMBI 00pabOTKH
YHUCJIOBBIX MOCJIEIOBATEILHOCTEN HIIM OJHOMEPHBIX YHUCIOBBIX MACCHUBOB (TTIOMCK MaKCUMYMOB,
MHHHMYMOB, CYMMBI HJIH KOJMYECTBA AJIEMEHTOB C 3aJaHHBIMH CBOMCTBAMH) Ha OJHOM U3
s36IK0B TIporpammupoBanus (Python, C++, Tlackane, Java, C#, IlIkonbHBIH AITOPUTMUYECKUNA
S3bIK);

PacKpbIBaTh CMBICT MOHSATUN «MOJIENbY», «MOJEIHUPOBAHNUE), OMPENEATh BUIBI MOJACIICH,
OLICHUBATb aJIEKBATHOCTh MOJIENIU MOJEIUPYEMOMY OOBEKTY U LIENISM MOJIETUPOBAHUS;

UCIIONIB30BaTh Tpadbl U IEPEBbs A MOJEIHPOBAHUS CHCTEM CETEBOM M HepapXU4ecKon
CTPYKTYPBbI, HAXOUTh KpaTyaiiuii myTh B rpade;

BBIOMpATh CIIOCOO TMPEICTABICHUS JaHHBIX B COOTBETCTBHM C TOCTABJICHHOW 3aqaucit
(Tabauibl, cxembl, rpaduKH, T1arpaMMbl) ¢ UCIIOIb30BAaHUEM COOTBETCTBYIOIIHUX MPOrPaMMHBIX
cpencTB 00pabOTKH TaHHBIX;

UCIIONB30BaTh dJICKTPOHHBbIC TaONHIbl JUisi oOpaOOTKM, aHanmM3a W BHU3yalU3alldd
YHUCJIOBBIX JAHHBIX, B TOM YHCJIE C BBIJICJIICHUEM JIMara3oHa TaOJIUIbl U YHOPSI0YMBAHUEM
(COpTHUPOBKOIA) €TO DJIEMEHTOB;

co3laBaTh W TPUMEHATH B DJIEKTPOHHBIX Tabnumax ¢GopMylbl [Uisi pacuéToB C
UCTIONb30BAHUEM BCTPOCHHBIX apuU(PMeTHUecKUX (YHKIMA (CyMMHUpPOBaHHE U TMOACUYET
3HAYCHUH, OTBEYAIOIIMX 3aJaHHOMY  YCIIOBHIO, CpeAHee apU(PMETHYEeCKoe, IOUCK
MaKCUMaJIbHOTO W MHHUMAJIBHOTO 3HAYEHHs), aOCOJTIOTHON, OTHOCHTEIBHOW, CMEIIaHHON
ajZipecanui;

UCIIONB30BaTh dJIEKTPOHHBIC TAOMHMIBI JIJISI YUCIEHHOTO MOJEITUPOBAHUS B MPOCTHIX
3aJauax U3 pa3sHbIX MPEIMETHBIX 00JacTel;

WCIIOJIb30BaTh COBPEMEHHBIC HMHTEPHET-CEPBUCHI (B TOM YHCJIE KOMMYHHKAIIMOHHBIE
CEpBHCHI, OOJIaYHbIE XPAHWJIHUINA JAHHBIX, OHJIAMH-POrpaMMbl (TEKCTOBBIE M Tpaduueckue
PENaKTOPBI, Cpeibl pPa3padOTKH)) B yueOHON U MOBCETHEBHOM NESTEIbHOCTH;

NPUBOJIUTH TPHUMEPHI HCIIONH30BAHUS TE€OMH(POPMAIMOHHBIX CEPBHUCOB, CEPBHCOB
TOCYJIapCTBEHHBIX YCIYyT, 00pa30BaTeNIbHBIX CepBUCOB VHTEpHETa B y4eOHON M MOBCEIHEBHOM
NeSITeNIbHOCTH;

UCTIONB30BaTh PA3NUYHBIE CPEACTBAa 3allUTBl OT BPEJOHOCHOTO MPOTPaAMMHOIO
oOecrnieveHus, 3aluIaTh NePCOHATbHYI0 WH(OPMAIIUIO OT HECAaHKIIMOHHUPOBAHHOTO JIOCTYIA U
€ro IMOCIEACTBUIM (pasriamieHusi, IOJAMEHBI, YyTpaThl JaHHBIX) C YYETOM OCHOBHBIX
TEXHOJIOTMYECKUX M COIMAIbHO-TICUXOJOTHYECKUX aCleKTOB HCIOJIb30BaHUsA ceTH WHTepHer
(cereBasi aHOHMMHOCTh, ITU(GPOBOM cIleA, ayTEeHTUYHOCTh CyOBEKTOB M PECYpCOB, OMACHOCTH
BPEJOHOCHOTO KOJIa);

pacro3HaBaTh TMOMNBITKA W MPEIyNpPeKIaTh BOBJICUCHHE Ce0S M OKPYXKAIONIMX B
JNECTPYKTUBHBIE M KpUMHHAIBbHBIC (DOPMBI CETEBOM aKTUBHOCTU (B TOM YHCIIE KHOEpOYJIIUHT,
(uimHr).



TEMATHYECKOE IINTAHUPOBAHUE
7 KJIIACC

Ne
n/n

HaumenoBanue
pa3uesioB U TeM
NporpamMmbl

KoanuecTBO 4acoB

Bcero

DuiekTpoHHbIE (UG POBbIE)
o0pa3oBaTe/ibHbIE peCypChl

Pa3nea 1. [lu¢gpoBasi rpaMOTHOCTH

KomneroTep —

L1 YHUBEPCAIbLHOE ) bubmuoreka [JOK
YCTPOMCTBO https://m.edsoo.ru/7f41646e
00paboOTKH JaHHBIX

12 [TporpamMmsI 1 4 bubanorexa [JOK
JaHHbBIE https://m.edsoo.ru/7f41646¢

1.3 KomnrelorepHsle cetu 2 Bubmmorexa HOK

https://m.edsoo.ru/7f41646e
Hroro no pazaeny 8

Pa3nea 2. Teopernueckue ocH

OBbI HHPOPMATUKHU

Nndopmanus u

2.1 nH(pOpMaITMOHHBIE 2 bubmnorexa OK
' pMart https://m.edsoo.ru/7f41646e
MIPOLIECCHI
27 [IpencraBienue 9 bubnnorexa [JOK
' uH(bOpMAIH https://m.edsoo.ru/7f41646¢
Hroro no pazaeny 11
Paznen 3. Un¢popmanmoHHbIe TEXHOJIOTUH
11 TekcToBbIe 6 bu6nmoreka [IOK
' JTIOKYMEHTBI https://m.edsoo.ru/7f41646¢
39 KomnrerorepHast 4 bubnnorexa [JOK
' rpaduka https://m.edsoo.ru/7f41646e
13 MynbTume nuiiHbIE 3 bu6mmoreka [IOK
' HPE3CHTALHH https://m.edsoo.ru/7f41646¢
Hroro no pazneny 13
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO 34

YACOB I10 [TPOTPAMME
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https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
https://m.edsoo.ru/7f41646e
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8 KJIACC

HaunmenoBanmue
Ne

pa3aesioB U TeM
/o

NMporpamMmMbl

KoanuyecTBO 4acos

Bcero

DuiekTpoHHbIE (UG POBbIE)
o0pa3oBaTe/bHbIE pecypchl

Pa3nea 1. Teopernueckue 0CHOBbI HHPOPMATHKH

1.1 CucTeMBl CUHUCIIEHUS 6 bubmorexa HOK
’ https://m.edsoo.ru/7f418516
12 326246:“1 ecKoil 6 bubmuoreka [JOK
. MareMarud 71
https://m.edsoo.ru/7f418516
JIOTUKHA
Nroro no pazaeny 12

Pa3nes 2. AropuT™Mbl M NIpOrpaMMHpOBaHHe

YACOB IIO ITPOTPAMME

Hcnonaurenu n
21 aJITOPUTMBI. 10 bubmmoreka [JOK
' AJTOpUTMUYECKHE https://m.edsoo.ru/7f418516
KOHCTPYKIIUU
29 S3bIK 9 but6mmoreka [IOK
' MIpOrpaMMHUPOBAHUS https://m.edsoo.ru/7f418516
bubmuoreka [JOK
2. A 2
3 HATHS JTTOPITMORB https://m.edsoo.ru/7f418516
Nroro no pazaeny 21
PesepBHOE BpeMms 1
OBILEE KOJIMYECTBO 34



https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516
https://m.edsoo.ru/7f418516

9 KJIACC

HaunmenoBanue
Ne

pa3aesioB U TeM
/o

NMporpamMmMbl

KoanuyecTBO 4acoB

Bcero

DuekTpoHHbIE (UG POBbIE)
o0pa3oBaTe/bHbIE pecypchl

Pa3pea 1. [lu¢gpoBasi rpaMOTHOCTH

I'mobGanbHag ceTh

u
L1 CTHZeTI; 1;:;1/1 3 but6mmoreka [JOK
' p https://m.edsoo.ru/7f41a7d0
0€e30I1aCHOT0
[OBEJIEHUA B HEH
Pao
1.2 qu::)TaMBa HOHHOM 3 bubmmoreia LIOK
' pMan https://m.edsoo.ru/7f41a7d0
MIPOCTPAHCTBE
Hroro no pazneny 6

Pa3znea 2. Teoperuueckue ocH

OBbI HH(POPMATHKHI

21 MoaenupoBaHue Kak 2 bu6nuoreka [JOK
' METO/I TIO3HAHUS https://m.edsoo.ru/7f41a7d0
Hroro no pazneny 8
Pazgen 3. Ainroput™Mbl 1 NPOrpaMMHUpPOBaHHe
P
31 aﬂasi)a6on:)a 6 bu6mmorexa [IOK
. TOPUTMOB U
P https://m.edsoo.ru/7t41a7d0
nmporpamMmm
bubmuoreka [JOK
2 2
3 Ympasetiie https://m.edsoo.ru/7f41a7d0
Hroro no pazaeny 8
Pa3nea 4. UngopmManoHHbIe TeXHOJIOTHH
41 DIIeKTPOHHBIE 10 bubnuotexa [JOK
' TaOTHIIBI https://m.edsoo.ru/7t41a7d0
HNudopmanroHnsle
47 TEXHOJIOTHH B | bu6mmorexa [IOK
' COBPEMEHHOM https://m.edsoo.ru/7t41a7d0
oOuiecTBe
Hroro no pasneny 11
Pe3epBHOE BpeMmst 1
OBILEE KOJIMYECTBO 34



https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0
https://m.edsoo.ru/7f41a7d0

YACOB I10 [TPOTPAMME




MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHHUA OCHOBHOH
OBPA3OBATEJIbHOI ITPOT'PAMMBI

7 KJIACC

Kon
NMpoBepPsieMoOro
pe3yJbTarTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI OCBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHus

1

[To Teme «IludpoBasi rpaMOTHOCTH

1.1

[TosicHATs Ha TpUMepax CMBICT TOHATHH «HH(pOpMausI», «HH(GOPMAIMOHHBIN
nporecc», «o0paboTka WHPOpPMALUNW», «XpaHEHHWE HWHQPOPMALUNY, «IIepenaya

uHbOopMaIm»

1.2

[IpuBoauTs HpPUMEPBI COBPEMEHHBIX YCTPONCTB XpaHEHUs U Iepelayu

I/IH(bOpMaI_II/II/I, CpaBHHUBATDh UX KOJIMUYCCTBCHHLIC XaPAKTCPHUCTHUKNU

1.3

[TonyyaTp M ucCHoONb30BaTh HMHGOPMALMIO O XaPAKTEPUCTUKAX IEPCOHAIBHOTO
KOMIIBIOTEpa U €ro OCHOBHBIX 3JE€MEHTax (Mpoleccop, OnepaTHBHasl MaMATh,

AOJITOBPEMCHHAs MMaMATh, YCTpOP'ICTBa BBOI[E[-BBIBOI[E[)

1.4

COOTHOCHUTDH XApaKTCPUCTUKNU KOMIIBIOTEpa C 3aaadaM, pClIacMbIMKH C €TI0

IIOMOIIBIO

1.5

OpueHTHPOBATHCS B UEPAPXUUECKON CTPYKTYpe (ailIoBOil CUCTEMBI (3alHChIBATDH
nosiHoe uMs (aiina (karamora), myTh K ¢aiiay (KaTajJory) Imo HMEIOIIEMYCs

OMHCaHUIO (PAIOBON CTPYKTYPhI HEKOTOPOTO HHPOPMAITMOHHOTO HOCUTEIIS)

1.6

Paboratk ¢ (aiinoBoit cucTeMoii IepCOHATILHOTO KOMITBIOTEpA C UCIIOJIb30BAHUEM
rpaduIecKoro uHTepdeiica: cO3/71aBaTh (KoTMpOBaTH, nepeMeniaTh,
MEPEUMEHOBBIBATh, YIATSITh U apXUBUPOBATH (aillibl U KaTaJIOTH, UCTIOIb30BATh

AHTUBUPYCHYIO MPOTPaMMY)

1.7

Uckate uHpopMmanuio B MHTepHeTe (B TOM UHUCIE IO KIIOYEBBIM CIIOBaM, IO
U300paKEHHIO), KPUTHUECKU OTHOCUTHCS K HalIeHHOW MH(OpMaIuK, 0co3HaBaTh
ONAaCHOCTh JUId JIMYHOCTH M  OOINECTBAa PACHPOCTPAHEHHUS BPEJOHOCHOU

I/IH(bOpMaI_II/II/I, B TOM YHUCJIC SKCTPCMUCTCKOTO U TCPPOPUCTUUCCKOT'O XapaKTepa

1.8

[ToHuMaTh CTPYKTYpY aipecoB BeO-pecypcoB

1.9

Hcnonp3oBaTh COBPEMCHHBIC CCPBHUCHI I/IHTCpHeT—KOMMYHI/IKaL[I/Iﬁ

1.10

CO6J'IIO,I[aTI> Tpe6OBaHI/IH Oe3omacHOM OKCILUTyaTalluu TCEXHUYCCKUX CpPCACTB




MHGOPMALIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJIOTUH, COOMIOAAaTh CETEBOM
9THKET, 0a30Bble HOPMBI HMH()OPMAIIMOHHOW STHKM W MpaBa IpH padoTe C
IPUJIOKEHUSIMU Ha JIIOOBIX ycTpoiicTBax u B MHTepHeTe, BbIOMpaATh Oe30macHbIe

CTPATCruv NOBCACHUA B CCTU

HpI/IMCHHTB MCTOABI Hpoq)HHaKTHKH HETaTUBHOI'O BIHUSAHUA CpeaAcCTB

HH(bOpMaIIHOHHI)IX n KOMMYHUKAIITUOHHBIX TEXHOJIOT Uit Ha 310pPOBLEE

MOJIb30BATEIS
2 I[To Teme «Teopernueckre OCHOBBI HHPOPMATUKI
KogupoBath u  nekoaupoBaTh  COOOIIEHHS MO  33JaHHBIM  [IpaBUJIAM,
2.1 JEMOHCTPHUPOBATH MOHUMAHHE OCHOBHBIX MPUHITUIIOB KOAUPOBAHUS WH(DOpMALIAN
Pa3IUYHON MPUPOJIBI (TEKCTOBOM, rpaduIecKom, ayIno-)
CpaBHUBaTh JJIMHBI COOOIICHUN, 3alMMCaHHBIX B Ppa3IUYHbIX ajgaBuTax,
2.2 OTepUPOBATh CIWHUIIAMU H3MEpPEHUs HHPOPMAIMOHHOTO 00BEMa M CKOPOCTH
neperayu JaHHbIX
)3 OneHuBaTh M CPaBHUBATH Pa3MepPbl TEKCTOBBIX, IPaUIECKUX, 3BYKOBBIX (haliIioB
. u Buzeo(haiaon
3 [To Teme «MHpOpMAIIIOHHBIE TEXHOIOTHID)
31 [IpencTaBiasTh pe3ynbTaThl CBOEH MAESITETBHOCTH B BUIE CTPYKTYPHUPOBAHHBIX
. WJUTFOCTPUPOBAHHBIX IOKYMEHTOB, MYJIbTUMEIUMHBIX MPE3CHTAIIUN
8 KUIACC
Kon o
IIpoBepsiemble NpeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI
NpoBepsieMoOro .
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOT'0 00111€er0 00pa30BaHUs
pe3yJbTarTa
1 ITo Teme «TeopeTnueckue OCHOBBI HH(OPMATHKIDY
. [TosicHATh Ha TpUMEpax pa3Iudus MEKIY MO3UIMOHHBIMU U HETO3HIIMOHHBIMU
' CUCTEeMaMH CUUCIICHUS
3anuchiBaTh M CpaBHHBaTh weible yuciaa or 0 go 1024 B pa3inuyHbIX
1.2 MO3UIIMOHHBIX CHUCTEMax CYHUCICHHS (C OocCHOBaHUsSMH 2, 8, 16), BBINOJIHATH
apupMeTUYECKHUE OnepaIuy HaJl HUMHU
13 PackppiBaTh CMBICI TIOHATHA «BBICKA3bIBAHUEY», <JIOTHMYECKAsh OIEparus,
' «JTIOTUYECKOE BBIPAKECHUEH
1.4 3anuchiBaTh  JIOTUYECKHWE BBIPAXKEHHS C  HCIOJB30BAHUEM  JTU3IBIOHKIIUH,




KOHBIOHKIOHWK W OTpULIAHHA, OMNPCACIIATH MCTHUHHOCTH JIOTHYCCKUX BBIpZDKCHHfI,
€CJIM M3BCCTHBI 3HAUYCHUSA MCTHUHHOCTU BXOIAMIUX B HCTO NEPCMCHHBIX, CTPOUTH

Ta6J'II/IHBI HUCTUHHOCTH JI1 JTOTMYECKUX BI)Ipa)KCHI/Iﬁ

2 [To Teme «AJNTOpUTMBI U IPOIrPAMMHUPOBAHUEY
PackppiBaTh CMBICTT TIOHSTUH «HUCTOJHUTEbY, «AJITOPUTM», «IIPOrpamMmay,
2.1 MMOHUMAs Pa3HUITY MKy YIOTPEOJICHHEM THX TEPMHUHOB B OOBIJICHHOW PEYH U B
nHpopMaTuke
25 OnuceiBaTh aIrOPUTM PEIICHUS 3a7a4d PA3IUYHBIMUA CIIOCOOAMH, B TOM YHUCIIC B
' BUE OJIOK-CXEMBI
53 CocTaBisiTh, BBINOJHATh BPYUYHYIO M Ha KOMIIBIOTEPE HECIIOKHBIE aJTOPUTMBI C
. WCIIO0JIb30BAaHUEM BETBJICHUHN U IIUKJIOB JJI YIPABICHUS UCIIOJHUTEISIMU
Hcnonb30BaTh KOHCTAaHTBl W TEPEMEHHBIE PA3NUYHBIX THUIOB (YHCIIOBBIX,
2.4 JIOTUYECKUX, CHMBOJILHBIX), @ TAKXKE COJIEPIKAIINE UX BBIPAKECHHSI, UCTIOIb30BATh
OnepaTop NpUcCBauBaHUS
5 Hcnonb3oBath npu pa3paboTKe MPOrpaMM JIOTHUECKHE 3HAYCHHsI, ONepaluu U
' BBIpXXEHUS C HUMU
Y AHanM3UpOBaTh MPEUIOKEHHBIE AITOPUTMBI, B TOM YHCIIE ONPEAENsATh, KaKue
' pe3yJIbTaThl BO3MOKHBI MTPH 3aJJaHHOM MHOKE€CTBE UCXOAHBIX 3HAUEHUI
Co3naBarh ¥ OTJAXXHUBaTh MPOrPaMMbl Ha OJTHOM M3 SI3bIKOB MPOrPaMMUPOBAHUS
(Python, C++, Ilackanb, Java, C#, llkonpHBI AJNropuTMUYECKH SI3BIK),
57 peau3yIone HECIOXKHBIE aJrOPUTMbl  OOpabOTKH YHCIOBBIX JIAHHBIX C
. WCIIOJIb30BAaHUEM IIMKJIOB U BETBJICHUH, B TOM UHCJE PEATU3YIOIIUE MPOBEPKY
JIETMMOCTH OJIHOTO IEJIOTO YHMCJia Ha JAPYroe, MPOBEPKY HATYypalIbHOTO 4YMCIa Ha
MPOCTOTY, BBIJICNICHUS ITU(P U3 HATYPATHLHOTO YUCIIA
9 KJIACCA
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOEHHUS] OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOTI0O 00111er0 00pa3oBaHus
pe3yJbTarTa
1 ITo Teme «IludpoBast rpaMOTHOCTHY

1.1

Hcnons3oBarts COBPEMEHHBIE MHTEPHET-CEPBUCHI (B TOM 4UCIIE
KOMMYHHMKAI[MOHHbIE CEPBUCHI, OOJauyHble XpaHWIMILA JaHHBIX, OHJAMH-

porpamMMbl (TEKCTOBblE U TIpaduyeckue perakTopbl, Cpeabl pa3padoTKu) B




y4eOHOW U TTOBCETHEBHOM ACATEIHPHOCTH

1.2

[IpuBoIMTE MpUMEPHI UCTIONB30BAHUSI T€OMH(OPMALIMOHHBIX CEPBUCOB, CEPBHCOB
TOCYJJapCTBEHHBIX YCIYyT, 00pa3oBaTelbHbIX CepBUCOB MHTepHETa B y4eOHOH M

NOBCEIHEBHOU JIEITEILHOCTHU

1.3

Hcnonws3oBath paznuyHbie CPEACTBA 3alIUTHI OT BPEIOHOCHOTO MPOTPAMMHOIO
obecrnieueHus, 3alUIIaTh MEePCOHANBHYIO uH(bOpMaIIHIO oT
HECaHKIIMOHUPOBAHHOTO JIOCTYMAa W €ro MOCIEJACTBUN (pa3riiallleHus], MOIMEHBI,
yTpaThl JaHHBIX) C YYETOM OCHOBHBIX TEXHOJIOTUYECKUX U  COIHMAIBHO-
TICUXOJIOTHYECKUX  aClleKTOB  HUCIONb30BaHus cetu MuTtepHer  (cereBas
AHOHHMHOCTb, LHU(POBON clel, ayTeHTUYHOCTh CYOBEKTOB U PECYpCOB,

OIACHOCTh BPEIOHOCHOTO KOJIa)

1.4

PacriozHaBaTh NONBITKM M MpEAyNpeEKIaTh BOBICUEHHE CE0sl U OKPYXKAIOUIMX B
JNECTPYKTUBHBIE W KPUMHUHAJIbHbIE (DOPMBI CETEBOW aKTUBHOCTH (B TOM 4YHCIIE

KUOEepOYITUHT, (PUILIUHT)

ITo Teme «TeopeTnueckue OCHOBBI HH(OPMATUKIDY

2.1

PackpbIBaTh CMBICT MOHATHH «MOJAETBY, «MOJCIUPOBAHHUE», ONPENENIATh BHJIbI
Mojiefiel, OlleHUBAaTh aJ€KBATHOCTb MOJENIN MOJEIHPYEMOMY OOBEKTY U LENsM

MOJCIIMPOBAHUA

2.2

Hcnons3oBath l"pa(l)BI U JepCBbia JIsI MOIACIUPOBAHUA CUCTEM CETEeBOM M

HepapXUuecKOl CTPYKTYphl, HAXOAUTh KpaTyaliiuii myThk B rpage

ITo Teme «AJIITOpUTMBI U IPOIrPAMMHUPOBAHUEY

3.1

Pa3buBath 3amaum Ha TMOJA3a/a4M, COCTAaBJIATh, BBINOJHATH BPYYHYIO H Ha
KOMITBIOTEPE HECJIOKHBIE AJITOPUTMbI C HCIIOIB30BAHUEM BETBJIECHUM, LUKIOB U

BCIIOMOT'aTCJIBHBIX AJITOPUTMOB JIS1 YIIPABJICHUA UCITIOJITHUTCIISIMU

32

CocTaBiaTh M OTJIAXKUBATh IPOTPAMMBI, PEATU3YIOIIME TUIIOBBIE AITOPUTMBbI
00pabOTKM YHCJIOBBIX MOCJECIOBATEIBPHOCTEH WM OJHOMEPHBIX YHCIOBBIX
MacCCHUBOB (HOI/ICK MAaKCUMYMOB, MUHUMYMOB, CYMMBbI WJIHX KOJIMYCCTBA 3JICMCHTOB
C 3a/IaHHBIMH CBOMCTBAaMH) Ha OJIHOM U3 SI3BIKOB mporpammupoBanusi (Python,

C++, Ilackainb, Java, C#, lllkonbHbIN ANropuTMudecKuii S3bIK)

IIo Teme ((I/IH(pOpMaLII/IOHHLIe TCXHOJIOTHHN»

4.1

BriOupate cmoco® mnpeacTaBieHHs AAHHBIX B COOTBETCTBUM C IIOCTABJICHHOM
3amauedl  (TaOmuIbBl, cxembl, TrpaduKd, [AUarpaMMmbl) C  HCIOJIB30BaHUEM

COOTBCTCTBYIOIIUX NPOIPAMMHBIX CPCACTB O6pa6OTKI/I JaHHBIX

4.2

Hcnonb3oBath QJICKTPOHHBIC Ta6J'II/IHBI JJIA O6pa6OTKI/I, dHaJIn3a U BU3yaJIM3alluU




YHUCJIOBBIX JAAaHHBIX, B TOM 4YHCJIC C BBIACICHUECM JHaIla3OHa Ta6J'II/IHBI n

yIOPSA0YNBaHUEM (COPTUPOBKOI) €T0 3JIEMEHTOB

Co3maBaTh UM NMPUMEHATH B 3JEKTPOHHBIX TalOiauuax (GopMmyibl Ui pacuéToB ¢

HCIOJIb30BAaHUEM BCTPOEHHBIX apumeTnyeckux (yHKUUN (CyMMHpOBaHUE U

4.3 MOACYET 3HAYCHUH, OTBEYAIOIIUX 3aIaHHOMY YCIJIOBHIO, cpenHee
apudmeTnyeckoe, TMOUCK MaKCHUMaJIbHOTO W MHUHUMAJIBHOTO 3HAYCHWS),
a0COIOTHON, OTHOCUTETILHOM, CMEIIaHHOM aapecanun

a4 Hcnonw30BaTh 3JEKTPOHHBIE TAOMWIBI JUISI YHCICHHOTO MOJICTUPOBAHHS B

MIPOCTHIX 3aj[auaxX U3 Pa3HbIX MPEAMETHBIX obmacTeit




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KJIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUSA

Hudpoas rpaMoTHOCTH

1.1

KommnbroTep — yHHBEpCallbHOE BBIYUCIUTEIBHOE YCTPOMCTBO, paboTaroliee Mo NporpaMMe.
Tunel  KOMIBIOTEPOB:  INEPCOHANBHBIE  KOMIIBIOTEPHI, BCTPOCHHBIE  KOMIIBIOTEPHI,
CyIlepKoMIboTepbl. MoOuIbHbIE ycTpoiicTBa. TexHuka 0€30MacHOCTH U IMpaBuiia paboThI

Ha KOMITbIOTEpE

1.2

OcHOBHbIE KOMIIOHEHTHl KOMIIbIOTEpa M HX Ha3HaueHue. [Ipomeccop. OmneparuBHas u
JIOJrOBpEMEHHas MaMATb. YCTpoWcTBa BBOAAa M BbIBoJAa. CEHCOPHBIM BBOJ, JaTYUKH

MOOMIIBHBIX YCTPOWCTB, CPEeICTBA OMOMETPUIECKON ayTeHTU(UKAITIH

1.3

Uctopust pa3BuTUsS KOMIIBIOTEPOB W mOporpamMmHoro obecrneuenus. [lokonenus
KOMITbIOTEPOB. COBpEMEHHBIE TEHJICHLIMM DPA3BUTHUSI KOMIIbIOTEPOB. CyNEepKOMIIBIOTEPBI.
[Tapasmensuble  BbrumcieHus. llepconansHbii  kommnberoTep. Ilpomeccop u  ero
XapaKTepUCTUKU  (TaKTOBasg  4acToTa,  pa3psSAHOCTB). OnepaTuBHass  MHamsATh.
JlonroBpemMeHHasi MaMsATh. YCTpoiHcTBa BBOJa W BbBoJa. OOBEM XPaHUMBIX JTaHHBIX
(omepaTMBHasg MaMATh KOMIIBIOTEPA, KECTKUM MTUCK W TBEPAOTEIbHBIH HAKOMHUTEIb,

MOCTOSIHHAS TTaMATh CMapT(OHa) U CKOPOCTH JOCTYTIA JJIS pa3IMYHBIX BUJIOB HOCUTEIIEH

1.4

[Iporpammuoe obecriedeHre KommbloTepa. l[IpukiagHOoe mMporpaMMHOE OOecIeYeHHeE.
CuctemHoe nporpaMmmHoe obecriedenue. Cucremsl nporpammupoBanus. [IpaBoBas oxpaHa
nporpaMM W JaHHBIX. becrutatHele M ycinoBHO-OecruiaTHble mporpaMMmbl. CBoGoaHOe

porpaMmmMHOe o0ecriedeHre

1.5

@aitnel 1 nanku (karanoru). Tumbl ¢aiinos. CBoiicTBa (aiinoB. XapakTepHble pa3Mepbl
GailoB pazIMUYHBIX THUIOB (CTpaHMLIA TEKCTa, 3JEKTPOHHAs KHuUra, (otorpadus, 3anuch

NECHH, BUJICOKJIMII, TOJTHOMETPAKHBIN (PHIIbM)

1.6

[IpuHuuns! nocrpoenust ¢ainoBeix cucreM. [lonHoe ums daiina (manku, karanora). [lyTs k

daiiny (mamnke, KaTaaory)

1.7

daiinoBeiii  MeHemkep. Pabota ¢ daitmamum w  mankamMu  (KataJoramu): CO3aHUE,
KOITUPOBaHUE, MepeMeNIeHrne, IepeMMEHOBaHNE U yAalieHUe (ailioB U mamok (KaTajioros).

[Touck (aityioB cpeacTBaMHU OTIEPAITMOHHON CUCTEMBI

1.8

ApxuBanus JaHHbIX. Mcronb30BaHue MporpaMM-apXuBaTOpOB




1.9

KoMnbroTepHble BUPYCBI U IPYTU€ BPEIOHOCHBIE IPOrpaMmsl. IIporpamMmel it 3aATEL OT

BHUPYCOB

1.10

O0benuHeHne koMmneloTepoB B ceTh. CeTh MHTEpHET. BeO-cTpanuia, Bed-caidt. CTpyKTypa
aapecoB BeO-pecypcoB. bpaysep. [TouckoBrie cuctemsl. [Torck HHGOPMAIIUHT IO KITFOYESBBIM

CJIOBaM U 10 U300paxkeHu1o. JlIoCTOBEpHOCTh HH(pOPMaLIKK, NToJTyueHHOH 13 MIHTepHeTa

1.11

COBpeMeHHHe CCPBHUCHI I/IHTepHeT-KOMMYHI/IKaI_[I/Iﬁ

1.12

CereBoil 3THUKeT, 6a30BbIe HOPMbI MH(POPMAIIMOHHON 3THKH U MpaBa Hpu paboTe B cCEeTU

Wutepner. Ctparerun 6ezonacHoro noseneHus B Uutepuere

Teoperuueckrue OCHOBBI HH()OPMATHKH

2.1

Wndopmanus — OAHO W3 OCHOBHBIX IOHATHH COBpeMeHHOM Hayku. MH)opmarus kak
CBEJICHMSI, TPeJHA3HAYEHHbIE JUIsI BOCHPUATUS UYEIOBEKOM, MU MH(pOpMAIUs KakK JIaHHBIE,

KOTOpbIE MOTYT OBITh 00pab0TaHbl ABTOMAaTU3UPOBAHHOMN CHCTEMOM

2.2

I[I/ICerTHOCTB JaHHBIX. Bo03MOXHOCTE ONHMCaHUS HCIIPCPBIBHBIX 00BEKTOB U mponeccoB €
NMOMOIIBIO JUCKPETHBIX JaHHBIX. HH(i)OpMaIII/IOHHI)Ie mponecCbl — MPOUECChI, CBA3AHHLIC C

XpaHCHUCM, Hp606pa3OBaHI/IeM u nepez[aqeﬁ JaHHBIX

23

CumBon. Aundasur. MomHocts andaButa. Pa3sHooOpasue s3bIKOB ¥ ali(DaBHTOB.
EcrectBennbie u (opmanbHble S3bIKH. AJ(ABUT TEKCTOB HAa PYCCKOM si3bIKE. JIBOMUYHBIN
anaBut. KommuecTBO BCEBO3MOXKHBIX CIIOB (KOJIOBBIX KOMOMHAIHIA) (PMKCUPOBAHHOW JTHHBI
B nBomdHoM andasute. IlpeoOpa3zoBanue moboro andasura K ABoMuHOMY. KommdecTBo

Pa3NUYHBIX CJIOB (PUKCHPOBAHHOM JUTMHBI B alihaBUTE OMpeAeIEHHON MOIIIHOCTH

24

KOI[I/IpOBaHI/Ie CHMBOJIOB OJHOTI'O aJ'I(l)aBI/ITa C IOMOIIBIO KOJOBBIX CJIOB B IPYIrOM aJ'I(baBI/ITe,

KoaoBas Ta6JII/ILIa, ACKOOAUPOBAHUC

2.5

JBonunsrii koj. [IpeacraBnenue 1aHHBIX B KOMIIBIOTEPE KaK TEKCTOB B IBOMYHOM alihaBHUTE

2.6

Nudopmannonnsii 00bEM JaHHBIX. bUT — MHHHManbHAs €IWHUIA KOJUYECTBA

uHbopMaluu — IBOMYHBIN pa3psia. balt, kunobaiit, merabaiT, rurabaiT

2.7

CKOpOCTI) nepeaaym AaHHBIX. EI[I/IHI/IIII)I CKOpPOCTH 1ME€pcaaur OdaHHBIX. Uckaxenne

UH(pOPMAaLIUK NIPH NIepeade

2.8

KomupoBanue tekcroB. PaBHomepnblii kon. HepaBHomepnswiii koa. Kommpoka ASCII
Bocemubutabie komupoBku. [lomstne o xomupoBkax UNICODE. JlekoampoBanue
COOOIIEHWH ¢  HCNOJB30BAaHHMEM  PABHOMEPHOIO M HEPaBHOMEPHOIO  KOja.

WNudopmannonsslii 00bEM TekcTa

2.9

OO6mee mnpexacraBieHue O UU(GPOBOM MPEACTABICHUU ayJAHOBU3YAIBHBIX U JIPYTHX
HeTpepbIBHBIX AaHHBIX. KomupoBanue npeta. L[BeroBbie Mmoaenmu. Moaenrs RGB. ['myOuna

konupoBanus. [lamurpa




2.10

PactpoBoe 1 BekropHoe  mpexactaBieHue — uzoOpaxkeHuil.  I[lukcens.  Ouenka

UHPOPMALMOHHOT0 00bEMA IrpauueCcKUX JaHHBIX JJIS1 pACTPOBOI0 M300paXKeHUs

2.11

KOI[I/IpOBaHI/IC 3BYKa. PaSPHI[HOCTB U YaCTOoTa OUCKPCTHU3ALNU. KonnuectBo kaHalioB
3aIlucCH. OHGHKa KOJIMYCCTBCHHBIX IIapaMETpPOB, CBA3AHHBIX C TPCACTABICHUECM U

XpaHEHHEM 3BYKOBBIX (hailioB

HNudbopmaninoHHbIE TEXHOJIOTUN

3.1

TexcToBble JOKYMEHTHI M MX CTPYKTYpHBIE 3JIEMEHTHI (CTpaHula, ad3al], cTpoka, CIOBO,

CUMBOJI)

3.2

TeKkcTOBBI MpoOLECCOP — HMHCTPYMEHT CO3JaHMs, PEAaKTHUPOBAaHUS U (OPMATUPOBAHHS

TekcToB. [IpaBmiia Habopa Tekcra

3.3

PenaktupoBanue Tekcra. CoiictBa cumBosioB. lpudt. Tumner mpudtos (pyoOsiensie, ¢
3aceykaMu, MOHOIMpUHHBIE). [lomyx)upHOEe u KypcuBHOe HaduepTaHue. CBoiicTBa ad3alles:

IpaHuLbl, a03aHBIA OTCTYN, UHTEpBaJl, BblpaBHUBaHUE. CTUieBoe (hopMaTUpOBaHKE

3.4

CrpykrypupoBanue HWH(OpPMAIMM C TOMOIIBIO CHUCKOB W Tabmuil. MHOroypoBHEBbHIE

CITMCKH. I[O6aBJ'IeHI/Ie Ta6J'II/II_[ B TCKCTOBBIC JOKYMCHTBI

3.5

BceraBka u300pakeHHii B TEKCTOBBIE JOKYMEHTHl. OO0TekaHHE H300paKEHHl TEKCTOM.

BxiroueHre B TEKCTOBBIN JOKYMEHT JIHArpaMM U GopMyIT

3.6

[Tapametpsl cTpaHuipl, HyMepauus cTpaHull. /[oOaBieHHME B JOKYMEHT KOJOHTHUTYJIOB,

CCBIJIIOK

3.7

IIpoBepka npaBonucanus. PacctanoBka nepeHocoB. ['oocoBoi BBOJ TekcTa. OnTUueckoe
pacnio3HaBaHue TekcTa. KommbroTepHsld nepeBoi. Vcmonb3oBaHuE CEPBUCOB CETH

WNuTepHeT aist 00pabOTKH TEKCTa

3.8

3HaKOMCTBO C rpaduueckuMu penakropamu. PactpoBble pucysnku. Hcmonb3oBaHue

rpau4ecKux NPUMUTHUBOB

3.9

Onepaiyu peakTupoBaHus rpaduueckux 0ObEKTOB, B TOM YHCIe LU(POBHIX (hoTorpaduii:
W3MEHEHHE pa3Mepa, oOpe3Ka, TOBOPOT, OTpaKeHHe, paboTa ¢ oOyacTsIMu (BBIICIICHHE,

KOIMMPOBAHUEC, 3aJIMBKA I_IBCTOM), KOPPCKIUA IBETA, APKOCTU U KOHTPACTHOCTU

3.10

Bektopnas rpaduka. CozmaHue BEKTOPHBIX PHCYHKOB BCTPOSHHBIMH CpEICTBAMU
TEKCTOBOT'O TIpOLIecCOpa WIHM JAPYTHX Mporpamm (mpuioxkeHuii). JloOaBiieHne BEKTOPHBIX

PUCYHKOB B JOKYMCHTBI

3.11

[ToaroToBka MyJIbTHMEIMUHBIX mNpe3eHTanuil. Craiin. JloOaBineHue Ha ciaiin TekcTa U

n300paxenwuii. Pabora ¢ HECKOTBKUMU ClTalijlaMu

3.12

JloGaBnieHne Ha clai ay JMOBU3yalbHBIX JaHHBIX. AHUMAIH. [ nnepcchlIku




8 KJIACC

Kon I[IpoBepsieMblii 3JIEMEHT CO/IEPKAHUS
1 TeopeTnueckre 0CHOBbI HH(POPMATUKU
Hemno3unmonHele W TNO3UIMOHHBIE cHCTeMbl cuucieHus. Audasur. OcHOBaHUE.
1.1 Pa3BépuyTas ¢popma 3anucu uncia. [lepeBon B JECATHUHYIO CUCTEMY YHCE, 3aITMCAHHBIX B
JIPYTUX CUCTEMaX CUUCIEHUS
1.2 Pumckas cucrema cuucieHust
JBomunas cucrtema cumcienus. I[lepeBox mensix uucen B mpenenax or 0 mo 1024 B
JIBOMYHYIO CUCTeMY cuucieHus. BoceMepuuHas cuctema cuucienud. [lepeBon uucen u3
1.3 BOCBMEPUYHON CHCTEMBI B JBOMYHYIO H JCCATHYHYI) CHCTEMBbI W  OOpaTHO.
[llectHanuarepuyHas cuctema cuucieHus. llepeBojg uucen U3 IMIECTHAAUATEPUUHOU
CHUCTEMBI B IBOMYHYIO, BOCBMEPUYHYIO U JACCATUYHYIO CUCTEMBI U 0OpaTHO
1.4 ApudmeTrndeckne onepaniy B JBOUIHOW CUCTEME CUUCIICHUS
Jlornueckue BbicKa3zbiBaHUs. Jlornueckue 3HAYCHUS BBICKA3bIBAaHUN. DJEMEHTapHbIC U
COCTaBHbIE BbICKa3bIBaHUA. Jlormueckue ormnepanuu: «uW» (KOHBIOHKIUS, JOTHYECKOE
v YMHOXEHHUE), «WIN» (IAU3BIOHKIMS, JIOTMYECKOE CIIOKEHHE), «HE» (JIOTUYECKOE
' orpunianue). [Ipuoputer noruyeckux omepanuii. OnpeaeneHne UCTUHHOCTH COCTaBHOTO
BBICKA3bIBAHUS MPU M3BECTHBIX 3HAYCHHSX UCTHHHOCTHU BXOJSIIUX B HErO 3JIEMEHTAPHBIX
BBICKA3bIBAaHUI
L6 Jlormueckue BwIpakeHus. [IpaBuia 3ammcu joruvecknx BoIpakeHUH. [locTtpoenue Tabmwil
' HWCTUHHOCTH JIOTUYECKHUX BBIPAKCHUN
1.7 Jlornueckue 31eMeHThl. 3HAKOMCTBO € JJOTUYECKUMH OCHOBaMH KOMIBIOTEpA
2 AJNTOPUTMBI U IPOrPaMMHUPOBAHUE
51 [lonsatue anroputMa. VCHOMHUTENW aIrOPUTMOB. AJTOPUTM KakK IUIaH YIPaBICHUs
' UCIIOJIHUTEIIEM
25 CaoiictBa anmroputma. CrocoObl 3amucu anroputMa (CIIOBECHBINM, B BHJE OJIOK-CXEMBI,
' nporpamma)
AJnroputTMUYecKue KOHCTpYKIMH. KOHCTpyKiusa «ciienoBaHue». JIMHEWHBIM alropuTM.
2.3 OrpaHl4eHHOCTh JTUHEHHBIX AJTOPUTMOB: HEBO3MOXXHOCTH MPETyCMOTPETh 3aBUCUMOCTH
IIOCJIEI0BATEIbHOCTH BBIMOJIHAEMBIX IEUCTBUI OT UCXOIHBIX JAHHBIX
Y KoHcTpykiust «BeTBICHHUEY: TIOJIHAS M HEMoHas (opMbl. BeimomHeHne U HEBBITIOIHEHNE
' yCIIOBUS (HICTUHHOCTbH U JIOKHOCTh BbICKa3bIBaHUs). [IpocThie U COCTaBHBIE YCIOBHS
2.5 KoHcTpyKuust «MOBTOpEHHME»: LMKIbl C 3aJaHHBIM YHUCJIOM IOBTOPEHUHM, C YCIOBUEM




BBITIOJIHEHUS, C HGpGMCHHOfI OuKJIa

Pa3pabotka 1151 ¢popManbHOrO HCIOJHUTENS aNrOpUTMa, MPHUBOIALIET0 K TpeOyemomy

pe3yiibTaTy NpHU KOHKPCTHBIX MCXOAHBIX HAHHBIX. Pa3pa60TKa HECJIOXKHBIX aJITOPUTMOB C

2.6 HCIIOJIb30BAHUEM LIMKJIOB U BETBJIICHUU ISl yHpaBieHUs (POPMaJIbHBIMU HCIIOTHUTEISIMHU.
BrinonHeHue alropuTMOB BPYUHYIO W Ha KoMmmbioTepe. CHHTaKCHUECKHE U JIOTHYECKHE
omuOku. OTKa3bl

57 A3k iporpammupoBanust (Python, C++, Java, C#, LlIkonbHbIH AITOPUTMHUYECKUH SI3BIK).

' Cucrema nporpaMMHUpPOBaHUs: PEIAKTOP TEKCTa MPOTrpaMM, TPAHCIIATOP, OTIAUUK

2.8 [lepemennas: tun, ums, 3HayeHue. Llenble, BEIECTBEHHbIE U CUMBOJIbHBIE IEPEMEHHBIE
Oneparop npucBauBaHus. ApuMeTHYECKHE BBIPAKECHUS U TMOPSIAOK HX BBIUKCICHHS.

2.9 Onepauuu ¢ LEIbIMU YMCIAMU: LIEJIOUNCIEHHOE JIeJIEHUE, OCTaTOK OT aeneHus. [IpoBepka
JIEJIMMOCTH OJHOT'O IEJIOT0 YKCia Ha JPyroe
BerBnenusi. CocraBHble yClIOBUS (3alMCh JIOTMUECKUX BBIPAKEHUN HA U3y4aeMOM S3bIKE

2.10 nporpaMMmupoBanusi). HaxoxxaeHne MUHMMyMa U MakCUMyMa M3 JIBYX, TPEX U UYETBIPEX
yycesl. PelieHne KBaJipaTHOrO ypaBHEHUS, UIMEIOILET0 BEIECTBEHHbIE KOPHU

T Jnanorosasi oTiaKa MporpamMm: MOLIaroBO€ BBIIOJHEHHUE, TPOCMOTP 3HAYEHUI BEJIINYMH,

. OTNaJI0YHBIN BBIBOJI, BBIOOpP TOYKU OCTaHOBA
Hukn ¢ ycnoBuem. Anroput™m EBkiuaa i HaxoxkaeHUs HAHOONBIIEro O0IIero AeNUTeNs

2.12 JBYX HaTypalbHbIX uucen. Pa3OueHue 3amucu HATypajJbHOTO YHCIA B IO3UIIMOHHOM
CHUCTEME C OCHOBaHHEM, MEHbBIIIUM WX paBHBIM 10, Ha OTAETbHBIE NP

)13 Hukn ¢ nepeMeHHON. ANTOPUTMBI IPOBEPKH ASITUMOCTH OJJHOTO IIEJIOT0 YUCIIa Ha APYTroe,

' IIPOBEPKU HATYpaJIbHOTO YHCIIa HAa IPOCTOTY
OOpaboTka  CUMBOJBHBIX  JaHHbIX. CHMBOJBHBIE  (CTPOKOBBIC)  TIEPEMEHHBIC.

2.14 [TocumBonbHass oOpaboTka cTpok. IloAcdér 4YacTOThl TOSBIEHUS CHUMBOJA B CTPOKE.
Berpoennsie pyHKImu i 00paboTKU CTPOK
OmnpeneneHue BO3MOXKHBIX PE3yJIbTAaTOB PAaOOTHl AIrOPUTMA MPHU 3aJlaHHOM MHOXXECTBE

2.15 BXOJIHBIX JAHHBIX, ONPEEICHNE BO3ZMOKHBIX BXOJHBIX JTAHHBIX, MPUBOISIINX K JAHHOMY
pe3ybTaTy

9 KUIACC
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA

Hudposas rpaMOTHOCTH




1.1

I'mobanmsnast cets WuTepuer. [P-ampeca yznmoB. CeTeBoe XpaHEHHWE ITaHHBIX. MeETOmbBI
WHAMBUIYaJIbHOTO M KOJUICKTUBHOTO pa3MeleHus HoBod wuHpopmanun B HHTepHeTe.

Bompmme JaHHBIC (I/IHTepHCT-)IaHHble, B YaCTHOCTH JaHHBIC COIIMAJIbHBIX CCTCP'I)

1.2

[Tonstre 006 wHMOPMAMOHHONW 0€30MaCHOCTH. YTPO3bl WHPOPMAITMOHHONH 0€30MacHOCTH
npu pabore B TI00ATLHOW CETH W METO/bl NMPOTUBOJEHCTBHUA uM. [IpaBuia Oe3omacHOi
ayTeHTU(UKauuy. 3aluTa JM4Hoi nHpopmanuu B cetu uTepHer. be3onacHelie crpaterun
noBeneHuss B cetu MurepHer. [IpenynpexicHue BOBICUEHUS B JCCTPYKTUBHBIC WU

KpUMHHAJIbHBIE (DOPMBI CETEBON aKTUBHOCTH (KHOEpOyJUTHHT, (PUIIMHT U APYTHE (HOPMBI)

1.3

Buner nestensHoctn B MHTepHeTe. MHTEpHET-CEpBUCH: KOMMYHHUKAIMOHHBIE CEPBUCHI
(mourtoBast ciyx0a, BHIICO-KOH(GEPEHII-CBA3b M APYTHE), CIPABOYHBIE CITYXOBI (KapThl,
pacnuicaHuss W JpPYyTHE), TOUCKOBBIC CIYXKOBI, CIIy’)KObI OOHOBJICHHS MPOTPAMMHOIO
obOecrieueHuss W Jpyrue ciayxObl. CepBHUCHI TOCyAapCTBEHHBIX yciuyr. OoOmauynHbie
XpaHwinia JaHHbX. CpelcTBa COBMECTHOH pa3pabOTKU JTOKYMEHTOB (OHIIANH-O(UCHI).
[IporpamMHOe obecrieueHHEe Kak BeO-CEpPBHUC: OHJIAWHOBBIE TEKCTOBBIE M Trpaduueckue

peIaKkTophl, Cpebl pa3paboTKH MPOrpaMm

Teopernueckue 0OCHOBBI HH(OPMATUKH

2.1

Mogpens. 3agauum, pemraeMble ¢ MOMOIIbIO MozenupoBaHusd. Knaccudukauumm moneneit.
Martepuanbible (HaTypHble) U MH(GOpMalMOHHBIE MoJenu. HenmpephiBHbBIE U THCKpPETHBIE
Mozenu. Mmuranumonnele Moaenu. Wrposbie Moxaenu. OLEHKa COOTBETCTBUS MOJENN

MOJICIUPYEMOMY OOBEKTY M LEJISIM MOJICITHPOBAHUS

2.2

Tabnuunbie mogenu. Tabnuiua kak NpeacTaBlIeHUe OTHOILICHUS
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ba3zbr nannbix. OTOOp B TAOIUIIE CTPOK, YAOBIETBOPSIONINX 3aIaHHOMY YCIIOBHUIO

24

I'pad. Bepmmna, pedbpo, myTs. OpHEHTUPOBAHHBIE U HEOPUEHTUPOBAaHHBIC rpadul. nHa
(Bec) pebpa. BecoBas marpumna rpada. [ynmmaa myta mexmy BepmuHamu rpada. [Tomck
onTuMaiabHOrO MmyTH B Tpade. HadanpHas BepmnHa (MCTOYHHMK) M KOHEYHAs BEpIIMHA
(cTox) B opueHTHpoBaHHOM rpade. BrrumcieHue KonmuyecTBa IyTed B HaIpPaBICHHOM

aIMKINYecKoM Tpade

2.5

Hepeso. Kopenn, Bepmnna (y3en), muct, pedpo (myra) nepesa. Beicota nepesa. [lomnepeso.

[Tpumeps! uctionbs30BaHus AepeBbeB. [lepedop BapuaHTOB ¢ IIOMOIIBIO IepeBa

2.6

[TonsiTue MaremaTHdecKO MOJENW. 3aJauM, PElIaeMble C MOMONIBI0 MaTeMaTUYECKOTO
(KOMIIBIOTEPHOTO) MoAenupoBaHus. OTIWYME MaTeMaTH4YeCKOW MOJEIN OT HATypHOH

MOJICJIA U OT CJIOBECHOTO (JIUTEPATYPHOTO) OMUCAHUS 00BEKTA

2.7

OTaIbl KOMITBIOTCPHOT'O MOACIINPOBAHUA: IIOCTaHOBKa 3aJa4u, IMOCTPOCHUC

MaTeMaTHYeCKOM MOZACIIH, IIporpaMMHas pceajln3anusd, TECTUPOBAHUC, IPOBCIACHUC




KOMIIBIOTCPHOI'O SKCIICPUMCHTA, dHAJIU3 €0 pE€3yJabTaTOB, YTOYHCHHUEC MOACIIN

ANTOpUTMBI ¥ IPOrPaMMHUPOBAHHE

3.1

Pazbuenne 3agaum Ha noasagaud. CocTaBlleHHME aIrOPUTMOB U INPOrpaMM  C
HCIOJIb30BAHUEM BETBJICHMH, IIMKJIOB M BCIOMOTATENIbHBIX AJTOPUTMOB ISl YIIPaBJICHUS

HCIIOJIHUTECJIEM HUJIU APYTUMHA UCTIOJTHUTCIAMU

3.2

Tabnmuunple BenwmuuHbl (MaccuBbl). OnHomepHble MaccuBbl. COCTaBIeHHE M OTJaJKa
MpOrpaMM, pealu3yIOIIUX THUIIOBBIE AJITOPUTMBI OOPaOOTKM OJHOMEPHBIX YHCIIOBBIX
MacCUBOB, Ha OJHOM W3 s3bIKOB mporpammupoBanus (Python, C++, ITackans, Java, C#,
[IkonbHBIH ANTOPUTMUYECKHA SI3BIK): 3alOJHEHUE YHUCJIOBOIO MAaCCHUBA CIIyYalHBIMH
YHUClIaMH, B COOTBETCTBUU C (hopMysoi wim myTéM BBOAA YHCEIN, HAXOXKJICHHE CyMMBI
JJIEMEHTOB MAacCHBa, JIMHEWHBIM TOUCK 3aJlaHHOTO 3HAYEHHS B MAacCHBE, MOACUET
2JIEMEHTOB ~ MacCHBa,  yJOBJETBOPSIOUIMX  33aJaHHOMY  YCJIOBHIO,  HaXOXJCHHE

MHUHUMAJIBHOTO (MaKCUMAJIBHOT0) 3JieMeHTa MaccuBa. COpTUPOBKa MacCHBa

3.3

OOpaboTka  MOTOKA  JaHHBIX:  BBIYUCIEHHWE  KOJIMYECTBA, CYMMBI,  CpPEIHETO
apu(MeTHyecKoro, = MUHUMAIBHOTO W  MAaKCHUMaJlbHOTO  3HAYCHUS  DJIEMEHTOB

MMOCJICA0BATCIIBHOCTHU, YAOBJIICTBOPAIOIINUX 3aJaHHOMY YCJIOBUIO

34

VYnopasnenue. Curnan. O6partHas cBsizb. [lomyueHue curHanoB oT HUGPOBBIX JaTUYUKOB
(xacaHusi, pacCTOSHUs, CBeTa, 3ByKa M JApyroro). Ilpumepsl ucnonab30BaHMs MPUHLUIA
00paTHOW CBSI3M B CHCTEMAax YIPABICHHS TEXHUYECKHMHU YCTPOMCTBaMH, B TOM YHCIIEC B
pobororexHuke. [Ipumepsl poOOTH3MPOBAHHBIX CUCTEM (CHCTEMa yIPAaBJICHUS JIBUKECHUEM
B TpPaHCIOPTHOW CHCTEME, CBapoyHas JIMHHA aBTO3aBOJA, ABTOMATH3UPOBAHHOE
ylpaBjIeHHE OTOIUIEHMEM JO0Ma, aBTOHOMHAs CHUCTEMa YIPaBJICHUS TPAHCHOPTHHIM

CPEICTBOM U JAPYTHUE CUCTEMBDI)

WNudpopmannoHHbIe TEXHOIOTHH

4.1

[TonsiTie 00 3MEKTPOHHBIX Tabnmuax. TUMBI JAaHHBIX B SYEUKAaX DJICKTPOHHOW TaOIUIIBL.
PenaktupoBanne wu ¢dopmarupoBanue TaOmmi. BcTrpoeHHbIe (YHKIIMM IS TIOMCKa
MakCUMyMa, MUHHUMYMa, CyMMBbl U cpenHero apupmerndeckoro. COpTHPOBKA JAaHHBIX B
BBIZICICHHOM pAuana3zoHe. [loctpoenune muarpamm (THCTOrpamMma, KpyroBas auarpamma,

TOoYeuHas nuarpamma). Beibop Tuma auarpammsl

4.2

[IpeobpazoBanue hopmyn npu xKonupoBaHUH. OTHOCHTENbHAsS, A0CONIOTHAS U CMEIIaHHAS

ajpecarus

43

VcaoBHEIC BRIYHCIICHUS B OJICKTPOHHBIX Ta6J'II/IIIaX. CYMMHpOBaHI/Ie n HO)IC'—IéT 3H3’—I€HI/II71,
OTBCUAIOIIUX 3aJaHHOMY YCJIOBHUIO. O6pa60TKa OOJIBIINX Ha6op013 JaHHBIX. YucaeHHoe

MOJCIIMPOBAHUC B DJICKTPOHHBIX Ta6J'II/IIIaX




4.4

Ponbp uH(pOpMALIMOHHBIX TEXHOJIOTUH B Pa3BUTUU HKOHOMUKHM MHpa, CTpaHbl, PETHOHA.
OTkpeiThie 0oOpa3oBarenbHble pecypchl. [Ipodeccun, cBszaHHble ¢ HHPOPMATUKONH H
MH(OPMALIMOHHBIMU ~ TEXHOJOTHSIMH:  BeO-IM3aiiHEep, MPOrpaMMUCT,  pa3pabOoTUHK
MOOWJIBHBIX TMPUJIOXKEHUH, TECTHPOBIIUK, APXUTEKTOp MPOTrPaMMHOIO OOecredeHus,

CIICUAIMCT 1O aHAJIN3y JaHHbIX, CUCTEMHBIN AIMUHUCTPATOP




INPOBEPAEMBIE HA OI'D 10 HHO®OPMATUKE TPEBOBAHMUS K
PE3YJIbTATAM OCBOEHMSI OCHOBHOM OBPA3OBATEJIbHOI ITPOI'PAMMBI
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Kon
NpoBePsSIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUSA K PEAMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHSI OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/ibLHOI
NMPOrpamMMbl OCHOBHOI0 0011ero odopaszosanust Ha ocHose ®T'OC

1

3HaTh (MTOHUMATBH )

1.1

Bnanenne OCHOBHBIMH TOHATHAMH: HH(MOpManus, Tepenada,
XpaHeHue U o0paboTka WHpOpPMALUHU, AITOPUTM, MOJENb, [HU(POBOI
OPONYKT W WX HCHOJNB30BAaHME JUISI pEIIeHUS Y4EeOHBIX W

MPaKTUYCCKUX 3a1a4d

1.2

BnageHne DOHSATHSAMU: BBICKA3bIB AHUC, JIOTMYCCKas  oIlecpanus,

JIOTUYCCKOC BBIPAKCHUC

Ymern

2.1

YMeHune omnepupoBaTh EAMHUIAMH H3MEPEHHUs HH(GOPMAIIMOHHOTO

00BpéMa u CKOpPOCTH IICpCaain JaHHbIX

2.2

YMeHue 3anuchiBaTh M CpaBHHMBATh Iienble yuciaa oT 0 mo 1024 B
Pa3IMYHBIX MO3ULUOHHBIX CUCTEMAX CUUCIEHUS C OCHOBAHUSIMHU 2, &,

16, BBIIIOJIHATD apI/I(bMeTI/I‘IeCKI/Ie ornepanv Haa HUMHU

23

YMeHne KoaupoBaTh M JEKOJUPOBATh COOOIICHHS IO 3aJaHHBIM
MpaBWwIaM; T[OHUMAaHHE OCHOBHBIX TNPHUHIHUIIOB  KOAHPOBAHUS

“H(pOpMaIUK pa3TuIHON MPUPOJIBI: TEKCTOBOM, rpad)UueCcKoM, ay 1o

24

VMenne 3almCBIBATh JIOTHUECKHUE BBIPAXCHUA C HCIIOJb30BaAHUEM
AU3BIOHKIWHY, KOHBIOHKIMU W OTpPULAHHA, OMPCACIIATL UCTUHHOCTH
JJOTHYECKHX BBIpa)KeHHﬁ, €CJIM HU3BCCTHBI 3HAYCHHA HNCTUHHOCTH
BXOAAIIHUX B HCTO MCPEMCHHBIX, CTPOUTH Ta6J'II/II_ILI HUCTHUHHOCTH ]I
JJOTHYCCKHX BI)Ipa)KeHI/If/'I; 3alMUCbIBATh JIOTHYCCKUC BBIPAXKCHUSA Ha

HU3Yy4aCMOM A3BIKC ITPOrpaMMHUPOBAHUSA

2.5

YMeHue CcoCTaBisITh, BBINOJIHATH BPYYHYIO M Ha KOMIIBIOTEpE
HECJIOXKHBIE ~ QJITOPUTMBI Ui YHOPABICHUS  HMCIOJIHUTEISIMU
(Uepenamika, YepTE&KHUK M Jpyrue); co3AaBaTh M OTIAKUBATh
MpOTrpaMMbl Ha OJTHOM M3 S3bIKOB mporpammupoBanus (Python, C++,

IMackans, Java, C#, IlkonpHbIH ANTOpUTMHUYECKUN  SI3BIK),




peann3yIonre HeCI0KHBIC AJITOPUTMBI 00PaOOTKH YUCITIOBBIX TaHHBIX
C MCIOJIb30BaHHEM IIMKIIOB U BETBJICHUN; YMEHUE pa30OuBaTh 3aJaud
Ha moJa3agavu, UCIOJIb30BaTh KOHCTAHTBI, ICPEMEHHBIC U BBIPAXKCHUA
pPa3IMYHBIX  TUHOB  (YHCIOBBIX, JIOTHYECKUX, CHMBOIBHBIX);
AHAJIIN3UPOBATDH HpCI[J'IO)KGHHI:Iﬁ AJITrOpUTM, OINPEACIIATh, KaKHuC
pe3yabTaThl BO3MOXXHBI IPU 33aJaHHOM MHOXECTBE HCXOJHbBIX

3HAYEHUH

2.6

YMeHne 3anucaTh Ha HM3Yy4aeMOM  S3BIKE IPOrPaMMHUPOBAHMS
aJITOPUTMBI IIPOBEPKU NEIMMOCTH OJHOIO LEJIOr0 YUClIa Ha APYroe,
MIPOBEPKU HATYypaJIbHOTO YHCJIa Ha MPOCTOTY, BblAENEHUS Lupp u3
HaTypaJIbHOIO0 4YHUCJIA, IOUCK MAaKCUMyMOB, MHHHMYMOB, CYyMMBbI

YHCJI0BOH ITOCIEI0BATEILHOCTH

2.7

Brnangenne yMeHueM OpHUEHTHUPOBATHCS B HEPAPXUUCCKOU CTPYKTYpeE
(haiioBoil cucTeMbl, paboTaTh ¢ (PailIoBON CUCTEMOU MEPCOHATIBHOTO
KOMITBIOTEpa C UCIONb30BaHWEM rpadudeckoro wuHTepdeiica, a
MMEHHO: CO3/aBaTh, KONUPOBaTh, IMEpeMellaTh, MePEeUMEHOBHIBATH,

yIAIATh ¥ apXUBUPOBATH (Daiiiibl M KaTanoru

2.8

BJIaIIeHI/IC YMCHUAMU U HABBIKAMHU HCIIOJIb30BAHUA I/IH(bopMaI_II/IOHHBIX
U KOMMYHUKAlIMOHHBIX TEXHOJIOTHI g TIOUCKaA, XpPaHCHUA,

00paboTKH U Mepesadn ¥ aHaIKM3a Pa3IuYHbIX BUIOB HH(OpMAIH

2.9

YMeHnue BeIOHpaTh CIIOCO0 MPeICTaBICHHs JAHHBIX B COOTBETCTBHUH C
MOCTaBJIECHHOM 3amadeit (TaObnuIbl, CXeMbl, TpaduKu, AUArpaMMBbI) C
WCIMONb30BAHUEM  COOTBETCTBYIOLIMX  NIPOrPAMMHBIX  CPEJCTB

00pabOTKH TaHHBIX

2.10

YMmenue ¢opmanuzoBaTb U CTPYKTypHUpOBaTh  HH(OpMAIHIO,
UCTIONB3Ysl OJEKTPOHHBIE TaOMHIBl JUisi OOpaOOTKH, aHalu3a |
BU3yaJIM3allMd YHUCJIOBBIX JIAHHBIX, B TOM YHCJE C BBIJCICHHEM
quamna3oHa TaOMWIBl U yHOPSAOYMBAHHEM (COPTUPOBKOM) €ro
9JIEMEHTOB; YMEHHE MPUMEHSTH B JIEKTPOHHBIX Tabmuax (Gopmysibl
JUis  pacu€ToB C  HUCHOJIB30BAaHHMEM  BCTPOEHHBIX  (YHKIUH,
a0COJIIOTHOM, OTHOCUTEJILHOM, CMEIIIAaHHOM aJpecalliy; UCIOIb30BaTh
AJICKTPOHHBIC TAOJUIIBI TSI YMCICHHOTO MOJEIUPOBAHUS B MPOCTHIX

3a/1auax M3 pa3HbIX MPEIMETHBIX 00acTen




IHEPEYEHbB 3JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA OI'D ITO

NHOPOPMATHUKE

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaAaHUA

[{udposast rpaMOTHOCTH

HHPar###1.1

Qaiinel u manku (katanoru). [IpuHIUOB MOCTpoeHHs (ailIoBbIX
cuctem. [lonmHoe ums (aiina (manku). [TyTe k daiiny (manke). Padora ¢
¢daiinamMm ¥ KatajgoraMm CpeJICTBAaMM  OINEPALMOHHOW CHCTEMBI:
CO3/1aHKE, KOIIMPOBAHUE, NIEPEMEILIEHNE, IEPEUMEHOBAHNE U YJAJIEHNE
¢daiinoB u mamnok (karaioroB). Tumbl (aiimos. CBoiicTBa aiinos.
Qaitnoselii MeHemkep. Ilouck ¢aiinoB cpeacTBaMu onepanvOHHON

CHCTCMBbI

1.2

OO0bennHEeHNE KOoMMbIOTEpOB B ceThb. Cerb MHTepHeT. Beb-cTpanuna,
BeO-caiit. CTpykTypa anpecoB BeO-pecypcoB. bpaysep. Ilowmckosbie
cuctembl. [louck wuHboOpManMu MO KIIOYEBBIM CJIOBaM U IO
n3o0paxkeHuro. JloOCTOBEpHOCTh MH(POPMALUHU, MOIYYCHHOH U3

HNutepnera. [P-agpeca y3m0B. CeTeBOE XpaHEHHUE TaHHBIX

Teopetnueckre 0CHOBbI UH(POPMATUKHI

2.1

JIMCKpEeTHOCTh JaHHBIX. BO3MOXHOCTH OIKCAaHUS HENPEPHIBHBIX
00BEKTOB M MPOLECCOB C MOMOIIBIO JUCKPETHBIX JAHHBIX.

CumBon. Andasutr. MomHocTs andasura. J[BomuHbIN andaBuT.
KonndyectBO ~ BCEBO3MOXKHBIX ~ CIOB  (KOJOBBIX  KOMOHMHAIuil)
(UKCUpOBaHHOW IIUHBI B ABOWMYHOM aidasute. [IpeobOpazoBanue
moboro andaBura K JABOMYHOMY. KoJIMYecTBO pas3iWYHBIX CIIOB
(buKCUpPOBaHHOM JJIMHBI B al(paBUTE ONpeneIEHHON MOLTHOCTH.
KoaupoBanue cMMBOJIOB OJTHOTO aji(haBUTa C MMOMOIIIBIO KOJIOBBIX CJIOB
B pyroM andasute, KogoBas Tabnwuia, aekoaupoBanue. Konuporanue
TekcToB. PaBHOMepHBIN koa. HepaBHomepHbIii kon. Konuposka ASCII.
Bocemubutasie xoaupoBku. [lonsatue o xkomupoBkax UNICODE.
JlekoaupoBaHue COOOIIEHUI € MCIOJIb30BAHHUEM pPAaBHOMEPHOIO H

HepaBHOMepHoOro koga. UHdopmannonHsiii 00bEM TeKCTa

2.2

NudopmannoHHelii 00bEM JTaHHBIX. BUT — MUHUMAaJIbHAs €IMHHIIA
KoJnuecTBa MH(OpMaMKU — IBOUYHBIN pa3psia. EquHumbl usmepeHus

nH(pOpPMaMOHHOTO 00bEMa HaHHBIX. but, OaifT, KHiI0OaNT, MeradaiT,




rurabait. CKOpocTh mepeiauu JaHHbIX. EMUHULIBI CKOPOCTH TIepenaun

JaHHBIX
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KomupoBanue nBera. LlBetoBbie monenu. Monenr RGB. ['mybuna
kogupoBaHus. [Tanutpa.

PacTtpoBoe u BekTOpHOE mpencTaBieHHe u300pakeHuil. [lukcenb.
Onenka wHGOPMAIMOHHOTO O00BEMa TpapUUEecKUX [TaHHBIX IS

pacTpoBOro U300pakeHus!

2.4

KOI[I/IpOBaHI/IC 3BYKa. PaBpHI[HOCTB n dactora 3anucu. KomanmdgecTBo
KaHaJIOB 3aI1iCH.
OHCHKa KOJIMYCCTBCHHLIX ITapaMETPOB, CBA3AHHBIX C IIPCACTABICHUCM

Y XpaHEHUEM 3BYKOBBIX (paiijioB

2.5

HeHO3I/ILII/IOHHbI€ U TO3MIUOHHBIEC CHCTEMbI CYHHUCIICHHS. AJI(l)aBI/IT.
OcHoBanue. Pa3Bépuytas ¢opma 3anmucu uucna. IlepeBog B
ACCATUYHYIO CHUCTECMY 4YHCCJ, 3allMCaHHBIX B [JPYIrux CHUCTEMax
CUMCIICHUS.

PumMmckasg cuctema cuucieHus

2.6

JIBonyHas cucrema cuucieHus. IlepeBon nenslx yucell B mpeaenax or
0 mo 1024 B nBOoMYHYIO CHUCTEMY CUMCIIeHHsA. BocbmepuuHas cuctema
cuucienus. IlepeBon uncen u3 BOCbMEPUYHON CUCTEMBI B IBOUYHYIO U
necsTHUHyl cuctemMbl M oOpatHo. lllectHaauarepuunas cucrteMma
cuucienus. IlepeBox wyucen W3 MIECTHAALUATEPUYHOM CHUCTEMBI B
JBOMYHYIO, BOCBMEPUYHYIO M JECSITUYHYIO CHUCTEMbl U OOpaTHO.

ApI/I(I)MCTI/I‘-ICCKI/Ie orcpanunu B JIBOMYHOI CUCTEME CUHCIICHUS

2.7

Jlornueckue BbICKa3biBaHMs. Jlormueckne 3Ha4Y€HHs BBICKA3bIBAaHWM.
DneMeHTapHbIe M COCTaBHbIE BBICKA3bIBaHUA. Jlornyeckue omepanuu:
«» (KOHBIOHKIIMS, JOTMYECKOE YMHOXKEHHE), «WIN» (IU3BIOHKIIMS,
JIOTUYECKOE CIIOXKEHME), «He» (oruueckoe orpunanue). [Ipuopurer
jJormdeckux onepauuid. OnpeneneHHe HUCTUHHOCTH  COCTaBHOIO
BBICKA3bIBaHUS, €CJIM HM3BECTHBl 3HAYEHUS MCTUHHOCTH BXOJAILIUX B
HEro DJJIEMEHTApPHBIX BBICKa3blBaHUM. Jlormueckue BBIpaKEHHUS.
[IpaBuna 3amucu Jjorumdeckux BelpakeHui. IlocTpoeHue Tabiui

HCTHUHHOCTH JIOTHYCCKHX BLIpa)KeHI/Iﬁ

2.8

Jlormdyeckne 3JE€MEHTHI. 3HAKOMCTBO C JIOTHYECKHMMH OCHOBaMH

KOMIIbIOTEpa

2.9

HenpepsiBHBIE M JIUCKpeTHbIE MOAEHU. VIMUTaLlMOHHBIE MOJEIIH.




Urposeie momenu. OleHKa aJeKBaTHOCTU MOJEIU MOJACIUPYEMOMY

O6’BeKTy " OeJIsIM MOACIIMPOBAHUA

2.10

Tabnuunbie Monmenu. Tabnuia kak mpeacTaBieHUe OTHOLIEHUsS. basbl
naHHbIX. OTOOp B TaONMIIE CTPOK, YIOBJIECTBOPSIOIIMX 3aJaHHOMY

YCJIOBHUIO

2.11

I'pap.  BepmmnHa,  pebpo,  MmyTb. OpueHTHpPOBAaHHBIE |
HEOpUEHTUpOBaHHbIe Tpadwl. JnwHa (Bec) pedpa. BecoBas matpuiia
rpada. [nuHa myTtd Mexay BepmmHamu rpada. [Touck ontumaibHOTO
nyTy B rpade. HavanpHas BepmnHa (MCTOYHHMK) M KOHEUHAs! BEpIIMHA
(cTOK) B OpueHTHPOBaHHOM Tpade. BrruncieHne KoqudecTBa myTei B

HAIPaBJIEHHOM alUKINIECKOM rpade

2.12

Hepeso. Kopens, BepmmHa (y3en), Tuct, pedpo (myra) aepeBa. Beicora
nepeBa. [lognepeso. Ilpumepsl ucnosb3oBaHust aepeBbeB. [lepebop

BapHUaHTOB € MOMOMIBIO ACPCBA

ANropuTMBI U IPOrPaMMHUPOBAHKE

3.1

CpoiictBa anroputma. CrmocoObl 3amucu anropuTtMa (CIOBECHBIM, B
BHJI€ OJIOK-CXEMBI, IPOrpaMma).

CocraBneHue aropuTMOB U IPOTPAMM C UCIIOJIb30BAHUEM BETBIICHUH,
IHUKJIOB M  BCIIOMOTaTEJIbHBIX  QJITOPUTMOB  JUISl  YIPABJICHUSA
ucnonuuteneM (Pobor, UYepemamka, UYepTé&XHUK U JIpYTHE).

BrInonHenue anroputMoB Bpy4HYIO U Ha KOMIIBIOTEpE

3.2

A3k mporpammupoBanusi (Python, C++, Ilackams, Java, C#,
[IkonbHBIH ANTOpUTMUYECKUI SI3BIK).

Cucrema  mporpaMMHUpOBAHUS:  PENAKTOpP  TEKCTa  Mporpamm,
TPaHCIISITOP, OTJIaAUHK.

[lepemennas: Tun, wums, 3HaueHue. Llenble, BEUIECTBEHHbIE U
CHMBOJIbHBIE TIEPEMEHHBIE.

Oneparop mpucBanBaHus. ApUPMETUYCCKHE BBIPAKCHHS U TMOPSIOK
UX BblyucaeHus. Onepanuyd ¢ UEIbIMA YHUCIAMU: IIEJIOYHCICHHOE
JeJIeHUe, OCTaToK oOT jeneHus. Bersnenus. CocTaBHBbIE YCIOBUS
(3amuch  JIOTMYECKWX  BBIP@XEHHUH  HAa  HM3y4aeMOM  S3bIKE
nporpammupoBanusi). HaxoxaeHmne MuHuMyma

M MaKCMMyMa U3 JIBYX, TPE€X M YETBIPEX uncell. PelieHre KBaIpaTHOro
ypaBHEHHUS, HUMEIOIIETO BEIECTBEHHbIE KOpHU. [{uki ¢ ycnoBuem.

AnroputMm EBKkimaa a1 HaX0XASHUST HAMOOIBIIETO 00IIEro ASIUTENs




IBYX HaTypalbHbIX uuces. PazOueHue 3amucu HaTypaJlbHOTO YHCIia B
MO3UIIMOHHON CHUCTEME C OCHOBAaHMEM, MEHBIIMM WM paBHbIM 10, Ha
ornenbHble 1M@pbl. Lukin ¢ nepemeHHOW. AJITOPUTMBI IPOBEPKU
JEIMMOCTH OJHOIO LIEJIOr0 YKCIIa Ha APYroe, IPOBEPKU HATYyPAIBHOIO

Yyclia Ha MPOCTOTY

3.3

OOpaboTka CHUMBOJIBHBIX JaHHbIX. CHMBOJIBHBIE  (CTPOKOBBIE)
nepemenHble. [locumBosbHast 00paboTka cTpok. I[loacuér dwacToThI
TIOSIBJICHHSI CUMBOJIa B CTpOKe. BeTpoeHHble GyHKIMU JUIst 00paboTKH

CTpPOK

3.4

Omnpenenenre BO3MOXHBIX pPE3yJIbTAaTOB pabOThl alropuT™Ma Mpu
JTAHHOM MHOXXECTBE BXOJIHBIX JIAHHBIX, OIPEICICHHE BO3MOMKHBIX

BXOOHBIX JAHHBIX, IIPUBOAAIINUX K JAHHOMY PE3YyJIbTATy

3.5

Tabmuunbie  BenmuuuHbl  (MaccuBbl).  OIHOMEpPHBIE  MACCHBBHI.
CocraBneHue U OTJaJKa NPOrpamMM, peaTU3yIOUX TUIIOBBIE
aIrOpUTMBI 0OOPAOOTKU OJHOMEPHBIX YHMCIIOBBIX MAaCCHBOB, HA OJHOM
u3 s3bIKOB mporpammupoBanus (Python, C++, Ilackanb, Java, C#,
[IxonbHBIE ~ ANTOPUTMUYECKUNM  SI3BIK): 3aMOJIHEHHE YHCIOBOTO
MaccuBa CIYYalHBIMU YHCJIAMH, B COOTBETCTBUU C (OPMYJION WK
myTéM BBOJA YHCEN, HAXOXKIEHUE CYMMBbl D3JEMEHTOB MAacCHBa,
JINHEVHBIN MTOUCK 3aIaHHOTO 3HAYEHUSI B MACCUBE, MTOACUYET AIEMEHTOB
MaccuBa, YJIOBJIECTBOPSIOMIMX 3aJaHHOMY YCIIOBUIO, HaXOXJIECHUE
MUHUMAaJIBHOTO (MaKCHUMAaJIbHOTO) 3jeMeHTa MaccuBa. CopTHpOBKa
MaccuBa. OOpaboTka TMOTOKAa JaHHBIX: BBIYHMCICHHE KOJIUYECTBa,
CYMMBl, CpeIHEero apudmMeTHuyecKoro, MUHHUMAJIBHOTO u
MaKCHUMaJbHOTO  3HAUEHUS  DJIEMEHTOB  IOCJEI0BaTEIbHOCTH,

YAOBJICTBOPAKOIINX 3aJaHHOMY YCJIIOBUIO

3.6

Vnpanenue. Curnan. OOparHas cBa3b. llodydyeHue CUTHANIOB OT
1M(ppPOBBIX AATYUKOB (HAIpUMEp, KacaHUsl, paCCTOSHUS, CBETA, 3BYKa).
[Tpumepsl HCTIONB30BaHMSA NPUHIMIA OOPAaTHOM CBSI3M B CHUCTEMAax
YOpaBJIE€HUS TEXHUYECKUMHU YCTPOMCTBAMU C MOMOILIBIO JaTUYHUKOB, B

TOM 4YHUCJIC B pO6OTOTeXHI/IKe

NudopmaninoHHbIe TEXHOIOTUN

4.1

TekcToBblE TOKYMEHTHI U WX CTPYKTYpHBIE JJIEMEHTHI (CTpaHMIIA,
a03a11, CTpoKa, CIIOBO, CHMBOJI).

TexcToBBIN MpolieccOp — WHCTPYMEHT CO3/JaHUSA, PEAAKTHUPOBAHUS U




dbopmaTtupoBanus TekcToB. [IpaBuna Habopa Tekcta. PegaktupoBanue
tekcra. CoiictBa cumBonoB. Llpudt. Tunsl mpudtoB (pydneHsie, ¢
3aceykaMu, MOHOUIMPUHHBIE). [loiy)kupHOE U KypCUBHOE HauepTaHHE.
CpoiicTBa a03aimeB: TpaHUIBl, aO3alHBIA  OTCTYI, WHTEpBA,
BbIpaBHMBaHMe. [lapameTpbl ctpanuubl. CtuneBoe (popmatupoBaHHeE.
CrpykrypupoBanue HH(OpPMALMKA C TOMOIIBIO CIHUCKOB M TaOJIHII.
MHuoroypoBHeBbie crnucKd. JloOaBieHue TaOiIMI] B  TEKCTOBBIC
JOKYMEHThl. BcTaBka u300paxeHHii B TEKCTOBBIE JOKYMEHTHI.
OOtexkanne wW300pakKeHU TEKCTOM. BkitoueHne B TEKCTOBBIN
JOKYMEHT auarpamm, ¢Gopmyll, HyMepaluu CTPaHUIl, KOJIOHTHUTYJOB,

CCBUIOK Y JPYTHUX AJIEMEHTOB

4.2

Pactpossie pucynku. VMcnons3oBanue rpaduuecKux MPUMUTHBOB.

Onepanuu penakTUpoBaHUS TpaduuecKux OOBEKTOB, B TOM 4YHCIIE
udpoBeIX Qororpaduii: U3MEHEHHWE pa3Mmepa, 00pe3Ka, IOBOPOT,
oTpakeHue, pabora ¢ obnactaMu (BblIEJICHHE, KOMUPOBAHUE, 3AIMBKA
LIBETOM), KOPpPEKLHs LIBETa, SIPKOCTH M KOHTPACTHOCTH. BekropHas
rpaduka. Co3gaHue BEKTOPHBIX PUCYHKOB BCTPOCHHBIMHU CPEICTBAMU
TEKCTOBOTO TPOIECCOpa WU APYruxX mporpamMMm (TIPHIIOKEHUR).

JloGaBieHre BEKTOPHBIX PUCYHKOB B JIOKyMEHTHI

4.3

[ToaroroBka MyJabTUMEIUKAHBIX npe3eHTanui. Cnaiin. JlobaBneHue Ha
Clai; Tekcta W u300pakeHwil. PaboTa ¢ HECKOJIBKMMH ClaiiIaMu.
JloGaBrieHne Ha Claiil ayJdOBU3YaJbHBIX JaHHBIX. AHUMAIIUA.

I'mnepccebuiku
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Tunbel JaHHBIX B siYeHKaxX AJIEKTPOHHOW TaOnuibl. PegaktupoBanue u
dbopmaTtupoBanne Tabiui. BcerpoeHHble (QYHKIMM I TIOMCKA
MakCUMyMa, MHHHMYMa, CyYMMBl U CpEIHEro apupMeTHIECKOro.
CoptupoBKa JaHHBIX B BBIAEJIECHHOM Juana3zoHe. IloctpoeHue
auarpamMMm  (THUCTOrpamMma, — KpyroBas — AWarpamMma,  TOYeuHas
nuarpamma). Beibop tuna nuarpammel. [IpeobpazoBanue Gpopmyn npu

KOIIMPOBAHUH. OTHOCI/ITGJ'IBHEUI, a0COJIIOTHAS U CMEIIIaHHAas aapecanunsa

4.5

YcnoBHBIE BBIUYMCICHUS B DJIEKTPOHHBIX Tabnumax. CymMMuUpoBaHUE U
MoACY€T 3HAYEHWH, OTBEUAIOIIUX 3aJaHHOMY YycioBuio. OOpaboTka
O0onpmMX  HAOOPOB  JaHHBIX. UHCIEHHOE  MOJCIUPOBAaHHE B

AJIEKTPOHHBIX TaOIUIIAX










