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@enepanbHas pabouas mporpamma 1o yueOHomy mnpeamery «HHpopmaTukay
(6a3oBbIii ypoBeHbB) (mpeameTHas oOmacth «MaTematnka W wWHGOpMaTHKay) (mamee
COOTBETCTBEHHO — TMporpamMma 10 uHpopMaTtuke, HHPOpMATHKA) BKJIIOYACT
MOSICHUTEIIbHYIO 3aITUCKY, COJIEpPIKaHUe O0YUCHUs, TUIAHUPYEMBIC PE3yJIbTaThl OCBOCHHUS
IPOrpaMMBbI 110 HHPOPMATHKE, TEMATUYCCKOE TUIAHMPOBAHUE, TIEpeYeHb (KOAU(UKATOP)
pacrpe/ieieHHbIX 0 KJlaccaM TPOBEpsAEMbIX TpeOOBaHHMH K pe3yibTaTaM OCBOCHHSI
OCHOBHOH 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHMS U 3JICMEHTOB
cofiep)KaHusl M0 MHQOpPMATHKE, MepedeHb (KOAM(HUKATOp) MPOBEPSEMBIX TPEOOBAHHIA
K pe3ysbTaTaM OCBOCHHUSI OCHOBHOU 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIETro
00pa3oBaHHS U DIIEMEHTOB COJIEPIKAHUS TI0 MHPOPMAaTHKE.

HOACHUTEJIBHAS 3AIINCKA

[IporpaMmMa no wuH(OpPMATHKE HA YPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHUI K pe3yiabTaTaM OCBOEHHUS OCHOBHOM
00pa30BaTeNbHONW MPOrpaMMbl OCHOBHOIO OOHIEro OOpa30BaHMs, IPEICTaBICHHBIX
B ®I'OC 00O, a takxe penepaibHON paboyeid MporpaMmmMbl BOCITUTAHUS.

[Iporpamma 1mo MHQOpPMATUKE AAET NPEJICTABICHUE O LIEJSAX, OOIIEeH CTpaTeruu
oOydeHMsl, BOCHOUTAHUS M pa3BUTHS OOYyYarOUIUXCS CPEACTBAMU HH(POPMATUKH
Ha 0a30BOM YypOBHE, YCTaHABIMBAET OO0A3aTEIbHOE MPEAMETHOE COJAEpKaHHE,
IpeIycMaTpUBAeT €ro CTPYKTYPUPOBAHUE IO pa3zenaM U TeEMaM.

[Iporpamma 1o HWHPOPMATHUKE OMNPENENSIET KOJIMYECTBEHHbIE M KauyeCTBEHHBIE
XapaKTEepUCTUKH Y4eOHOTO Marepuaia il KaKJO0ro roja M3ydeHus, B TOM YHUCIE
JUIA  COAEP)KATENIbHOIO HAIMOJHEHUS pa3HOro BUAA KOHTPOJS (IPOMEXYTOUHOU
aTTecTallud OOYYarolIMXcs, BCEPOCCHICKUX MPOBEPOUYHBIX PAbOT, rocyqapCTBEHHOU
HUTOTOBOM aTTEeCTAIUN).

[IporpamMmma 1o MHQOpPMATUKE SIBISETCS OCHOBOM ISl COCTaBJICHUS aBTOPCKHUX
y4€0HBIX TPOrpamMM, TEMATHUYECKOTO MIIAHUPOBAHUS Kypca YUUTEIIEM.

Hensmu um3ydeHus uHGOPMATUKM HA YPOBHE OCHOBHOI'O 00IIEro 0Opa3oBaHUSs
SBIISTIOTCSI:

(opMUpOBaHME OCHOB MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAayKu HMHGPOPMATHKH, JOCTHXKEHHUSM HAYYHO-TEXHUYECKOTO
mporpecca u  OOIIECTBEHHOW TPAKTUKH, 3a CYET Pa3BUTUS [PEACTABICHUN
00 uHpOpMalUM KaK O BAXKHEWILIEM CTPATErMYECKOM pECypce pa3BUTHUS JIMYHOCTH,
rocyiapcTsa, OOIIECTBA, [MOHUMAHUA  POJAM  MH(POPMALMOHHBIX  IPOILIECCOB,
WH(GOPMAIMOHHBIX PECYPCOB U MH(OPMAIIMOHHBIX TEXHOJIOTUN B YCIOBUAX ITUPPOBOI
TpaHchopMalii MHOTUX cpep )KM3HU COBPEMEHHOTO OOIIECTBA;

o0OecrieyeHUEe  YCJIOBMM, CIMOCOOCTBYIOIIMX  PAa3BUTHUIO  AJTOPUTMHUYECKOTO
MBIIUIEHUST KaK  HEOOXOJUMOTO  YCIOBHUS  MPOQPECCHOHAIBLHON  JeATeIbHOCTU
B COBPEMEHHOM HH(OPMALMOHHOM OOIIECTBE, MpPEANoJararoiero CcrnocoOHOCTh
oOydaronierocsi pa3ouBaTh CJIOKHBIE 33J1a4l Ha 0oJiee MPOCThIe M0/13a/1a4u, CPABHUBAThH
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HOBBIE 33J]a4M C 33/J]a4aMU, PELICHHBIMU paHee, OMPEeNsTh IIard JUis JTOCTHXKEHUS
pe3yJibTara u Tak J1ajee;

(opMupoBaHME UM  pa3BUTHE KOMIIETEHIM oOydarommxcs B o0JjacTu
UCIOJb30BaHUs HMH(OPMALMOHHO-KOMMYHUKAIIUOHHBIX TEXHOJOTUIl, B TOM YHCIE
3HaHWW, YMEHUH U HABBIKOB paboThl C HHPOpMaLMEW, NPOrpaMMHUpPOBaHUS,
KOMMYHUKAIIUM B COBPEMEHHBIX IU(POBBIX Cpeaax B YCIOBUSAX OOeCIeYeHHUs
nH(OPMAITMOHHON 0€30IMaCHOCTH JTMYHOCTH 00 YyJaroIIerocs;

BOCIIUTAHUE OTBETCTBEHHOI'O M W30MpATENBHOTO OTHOUIEHHMSI K HH(pOpMAaIUu
C Y4eTOM TPAaBOBBIX M DJTHUUYECKUX AaCIEKTOB €€ paclpOCTPaHEHHs, CTPEMIICHUS
K IpOAODKEHUIO oOpa3oBaHuMs B oOjacTh  MHGOPMAIMOHHBIX  TEXHOJIOTUH
U CO3MUJATENIBHON JIEATENbHOCTHM € IPUMEHEHUEM CpEeACTB HMH(POPMAIlMOHHBIX
TEXHOJIOTUH.

HNudopmaTrika B OCHOBHOM 00IlIEM 00pa30BaHUU OTPAXKAET:

CYIIHOCTh UH(POPMATHUKH KaK HAYYHOUN JUCIHUILIMHBL, U3ydarolield 3aKOHOMEPHOCTH
OPOTEKaHUs] ¥  BO3MOXKHOCTH  aBTOMAaTH3allMd  HHQPOPMAIIMOHHBIX  IPOILIECCOB
B PA3JIMYHBIX CHCTEMAX;

OCHOBHBIE 00JIACTH MPUMEHEHHUS UHPOPMATUKHU, MPEX]E BCEro MHPOPMAIIMOHHbIE
TEXHOJIOTHH, YIIPaBJICHHUE U COLUAIBbHYIO cheEpy;

MEXIUCUUIUIMHAPHBIA ~ XapakTep  MHGOpMAaTUKU W MH(OPMALMOHHON
JeSITENIbHOCTH.

N3yuenue nH(OpMAaTUKHM OKa3bIBAET CYLIECTBEHHOE BIMSHUE Ha (POPMUPOBAHUE
MUPOBO33pEHUST 00YYarOIIErocs, €ro >XKU3HECHHYI0 TO3UINI0, 3aKIaJbIBACT OCHOBBI
NOHUMAaHUSA TPHUHIUIOB (QYHKIMOHUPOBAHUS M HWCIONBb30BaHUA WHOOPMAIMOHHBIX
TEXHOJIOTUA Kak HEOO0XOAMMOIO0 HMHCTPYMEHTa MNPAKTHUECKU JI00OW NeATeIbHOCTH
U OJHOTO U3 HamboJee 3HAYMMBIX TEXHOJIOTMYECKUX JOCTHKEHHH COBPEMEHHOM
HUBUIM3AMK. MHOTHME MpeIMEeTHbIE 3HAHMUS M CIOCOOBI JEATEIbHOCTH, OCBOCHHBIE
OOy4aIoIUMUCS TPU HM3yYeHHH WHOOPMATHUKU, HAXOIAT MPUMEHEHHE KaK B paMKax
00pa3oBaTeNbHOrO TMpollecca TMPH H3YYCHHH JPYTHX TMPEIMETHBIX —00JacTed,
TaK U B MHBIX >KU3HEHHBIX CHUTYaLUAX, CTAHOBATCS 3HAYUMBIMH Ui (OPMHUPOBAHMS
Ka4eCTB JIMYHOCTH, TO €CTh OPHEHTHPOBAaHbI Ha (POPMHUPOBAHHE METANPEIMETHBIX
Y JINYHOCTHBIX PE3yIbTaTOB 00 y4EHUSI.

OcHoBHbIe 3amaun  yueOHoro mpeamera «MHpopmarukay — copmupoBarh
y 00y4aromuxcs:

NOHUMaHUE MPUHIMIIOB YCTPOUCTBA U (DYHKIIMOHUPOBAHUS OOBEKTOB IIU(POBOrO
OKPY)KEHHUS, TPEICTaBICHUs 00 HWCTOPUM M TEHACHIMSX pa3BUTHSA WH(HOPMATUKU
neproja MuppoBor TpaHchOpMaIUA COBPEMEHHOTO OOIIECTBA;

3HaHWS, YMEHUS W HaBBIKM TPAMOTHOM TIOCTAaHOBKHM 3a7a4, BO3HUKAIOIIUX
B TIPAKTHUECKOH MNEATENbHOCTH, JJIsI WX PEIICHUS C TMOMOIIbI0 HH(POPMAIIMOHHBIX
TEXHOJIOTHA, yMEHUS U HABBIKK (POPMAIM30BAHHOTO OMUCAHUS TOCTABJICHHBIX 33/1a4;

0a3oBbie 3HAHHS 00 WHPOPMAIMOHHOM MOJIETUPOBAHWU, B TOM YHUCIE
0 MaTeMaTH4YE€CKOM MOJIEJIMPOBAHUY;
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3HAHUE OCHOBHBIX AITOPUTMHYECKUX CTPYKTYpP M YMEHHUE NMPUMEHSTH 3TH 3HAHUS
JUTS TIOCTPOEHUS AITOPUTMOB PEIICHUS 3314 110 X MAaTEMaTUYECKUM MOJIETISIM;

YMEHUS U HaBBIKA COCTABIICHHSI TIPOCTHIX MPOTPAMM TI0 IOCTPOCHHOMY aJTOPUTMY
Ha OJTHOM M3 SI3BIKOB IPOTPAMMHUPOBAHHUS BEICOKOTO YPOBHS,

YMEHUS U HaBBIKA 3(H(HEKTUBHOTO HMCMOIH30BAHUS OCHOBHBIX THUIIOB MPHKJIAIHBIX
nporpaMM  (MIPHJIOXKCHHI) OOMIEr0 Ha3HAUCHUS W MH(POPMAIMOHHBIX CHCTEM
JUIA PEUICHHsI ¢ WX TOMOIIBIO MPAKTUYECKUX 3a7ad, BIaJcHHE 0a30BBIMH HOPMaMH
WH(GOPMAITMOHHON 3TUKH U MIPaBa, OCHOBaMHU MHGOPMAITMOHHOW 0€30MacHOCTH;

YMEHHUE TPaMOTHO WHTEPIPETUPOBATH PE3YIbTATHI PEIICHHS MPAKTHYECKUX 3a/1a4
C TOMOINBIO HMH(POPMAIMOHHBIX TEXHOJOTHH, MPUMEHSTHh MOJyYECHHBIC PE3yIbTaThl
B IIPAKTUYECKOMN JAEATEIbHOCTH.

e w 3amaum u3ydeHus WHGOPMATHKA Ha YpPOBHE OCHOBHOTO OOIIETO
00pa30BaHUs OMPEACISAIOT CTPYKTYPY OCHOBHOTO COACpXKaHHWS Y4eOHOTO MpenmMera
B BUJIC CJICAYIOIINX YETHIPEX TEMATHUECKUX Pa3/ICiIOB:

u¢poBasi TpaMOTHOCTb;

TEOPETUIECKHUE OCHOBHI HH(POPMATHUKH;

AJITOPUTMBI ¥ TIPOTPAMMHUPOBAHHE;

UH(POPMALIMOHHBIE TEXHOJIOTHH.

OO611ee 4Kciio YacoB, peKOMEHIOBaHHBIX JIJIsl U3y4eHUs1 THPOPMATUKU Ha 0a30BOM
ypoBHe, — 102 gaca: B 7 kiacce — 34 vaca (1 gac B Henmenmo), B 8 kimacce — 34 gaca
(1 gac B Henemo), B 9 kiacce — 34 yaca (1 yac B HeZeI0).
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COJAEPKAHUE OBYUYEHUASA

7 KJIACC

HugpoBasi rpaMOTHOCTH
Komnviomep — ynusepcanvrnoe ycmpoticmeo o6pabomku OaHHbIX.

Kommprorep — yHHMBEpPCaJIbHOE BBIYMCIMTEIBHOE YCTPOWCTBO, paboTaroliee
no mnporpamme. THIBI KOMIBIOTEPOB. IMEPCOHANBHBIE KOMIBIOTEPHI, BCTPOCHHBIE
KOMIIBIOTEPHI, CYIIEPKOMIIBIOTEPBI. MOOMIIbHBIE YCTPOICTBA.

OcHOBHBIE KOMIIOHEHTBI KOMIIbIOTEPA U UX Ha3HaueHue. [Iponeccop. OneparnBHas
U JIOJITOBPEMEHHAs MaMsITh. Y CTPOMCTBA BBOAA U BbIBOAA. CEHCOPHBIA BBOJ, TaTYUKH
MOOUJIBHBIX YCTPOMCTB, CPEICTBA OMOMETPUYECKON ayTeHTU(PUKAIIH.

Hcropust pa3BuUTHs KOMIIBIOTEPOB M IpOrpaMMHOro obecreuenus. llokonenus
KOMITbIOTEPOB. COBpEMEHHBIE TEHACHIIUU Pa3BUTHS KOMITbIOTEPOB. CynepKOMIIBIOTEPHI.

[TapasnnenbHbIe BEIYMCICHUS.

IlepcoHanpHbI KOMIIBIOTED. [Iponieccop U ero XapakTeprUCTUKH (TaKTOBAsA YaCTOTA,
pa3psaHocTh). OmnepartuBHas namsaTh. JlonroBpemMeHHass mamsTh. Y CTpOICTBa BBOJA
¥ BbIBoJa. O0bEM XpaHUMBIX JTAHHBIX (OMEepaTHBHAs MaMITh KOMIIBIOTEPA, JKECTKHIMA
¥ TBEPIOTENbHBIA JHCK, TOCTOSHHAS MaMsATh CMapTgoHa) U CKOPOCTh JIOCTYIa
JUTSL pa3JIMYHBIX BUJOB HOCUTETIEH.

TexHrka 0€30MacHOCTH U MpaBuiia padOoThl HA KOMIIBIOTEPE.

IIpoecpammur u Oannvie.

[IporpammHoe  obecrieyeHre  KommbioTepa.  [IpukiagHoe — mporpaMMHOE
obecnieuenue. CucreMHoe nporpaMMmHoe oOecrieueHre. CUCTEMbl MPOrpaMMHUPOBAHMUSL.
[IpaBoBasi oxpaHa mnporpaMM ¢ JaHHBIX. beclyaTHble W yCIOBHO-OECIIaTHBIE
nporpammsbl. CBOOOJHOE TPOrpaMMHOE 0OecTieueHHe.

@aiinbl ¥ nanku (karanoru). [IpuHunel noctpoenus gaitnosbix cucteM. [lonHoe
umsi Qaiina (manku). Ilyre k ¢aiiny (manke). PabGora ¢ daitnaMmm u kartamoramu
CpPENCTBAMH OIIEPAlMOHHOM CHCTEMBI: CO3JaHHE, KONMUPOBAHUE, IIEPEMEILICHHUE,
nepeMMEHOBaHNe U yaaneHue (aiaoB U manok (kartamoro). Tumbl daiinoB. CBocTBa
daitmoB. XapakTepHble pa3Mmepbl (DaiIoB pasIUYHBIX THUIOB (CTpaHMIIA TEKCTa,
ANEKTpPOHHAs KHUra, (ororpadus, 3anuch NECHU, BUICOKIMI, MOJIHOMETPAKHBIN
¢wieM). ApxuBanus IaHHBIX. Vcronb30BaHHE MpOrpaMM-apXuBaTopoB. DailtoBbIi
MeHekep. [louck daitinoB cpencTBaMu oneparmoOHHON CUCTEMBI.

KommnbroTepable BUPYCHI W Jpyrue BPEAOHOCHbIE MporpamMMmebl. IIporpammel
JUTSI 3a1UTHI OT BUPYCOB.

Komnviomepnvie cemu.

OO6benuHenne KoMmmbioTepoB B ceTh. CeTh MHTepHEeT. Beb-cTpanuila, BeO-caiT.
CrpykTypa aapecoB BeO-pecypcoB. bpaysep. [Touckossie cuctemsl. [louck nadopmarum
M0 KJTFOUEBBIM CJIOBaM M IO n300pakeHuto. JloctoBepHOCTh HH(MOPMAITUH, TTOTYICHHON
u3 MurepHera.

CoBpeMeHHbIE€ CEPBUCHI HHTEPHET-KOMM YHUKAIIH.
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CereBoil 3THKET, 0a30Bble HOPMBI MH(POPMALIMOHHONW 3TUKH U MpaBa MpHU padoTe
B Unatepuete. CtpaTeruun 6e3omacHoro noseeHus B Miurepuere.

Teopernyeckne 0CHOBbI HH(POPMATHKH
Hugpopmayus u ungpopmayuonmnvie npoyeccawi.

HNudopmarust — 0JTHO U3 OCHOBHBIX MOHSATUN COBPEMEHHOW HAYKH.

Nudopmanust kak cBeleHUs, NpeJHA3HAYEHHBIC Ui BOCHPUSTHS YEJIOBEKOM,
u nH(popMaIus Kak JaHHBIC, KOTOPHIE MOT'YT OBITH 00OpabOTaHBl aBTOMATH3UPOBAHHON
CHCTEMOM.

JluckpeTHOCTh JaHHBIX. BO3MOXHOCTH OIKCAaHUA HENPEPHIBHBIX OOBEKTOB
Y MPOLIECCOB C TOMOUIBIO JUCKPETHBIX JAHHBIX.

Nudopmanmonaple  MPOIECChl —  MPOIECCHI, CBSI3aHHBIE C  XpaHEHHUEM,
npeoOdpa3zoBaHUEM U Tiepenaueii JaHHBIX.

Ilpeocmasnenue ungopmayuu.

CumBoin. Andasur. MomHocTs andaButa. PazHooOpasue s3bIKOB U aj(paBUTOB.
EctecTBeHHbIE U OpMaIbHBIC SI3bIKU. AJI(PAaBUT TEKCTOB HA PYCCKOM fA3bIKE. JIBOMYHBII
andasut. KoamyecTBO BCEBO3MOXKHBIX CJIOB (KOJAOBBIX KOMOMHAIUI) (PUKCUPOBAHHOM
JUIMHBL B JBOoMYHOM aidasute. [IpeoOpazoBanue m000ro andaBuTa K JBOUYHOMY.
KonuuecTBo pa3nuyHbIX CJIOB (PUKCHPOBAHHOW NJUHBI B aliaBuTe OMpeneseHHOU
MOITHOCTH.

KonupoBanue cruMBOJIOB 0HOTO ajidaBUTa C MOMOIIBIO KOJAOBBIX CJIOB B JAPYrOM
andasute, Koa0Bas TAOIUIIA, IEKOAUPOBAHUE.

JIBonunbIit koA. [IpencraBieHne TaHHBIX B KOMIIBIOTEPE KaK TEKCTOB B JJBOMYHOM
andasure.

NudopmarmonHslii 00beM MaHHBIX. BUT — MUHUMAabHAs CAMHHUIA KOJUYCCTBA
uHdopmalm — IBOWYHBIN paspsa. Enunuibl msamepeHuss nHGOPMAIIMOHHOTO 00bema
JMaHHbBIX. but, 0aiiT, KMI0OaNWT, MeradaiT, ruradamrT.

CkopocThb nepenayu JaHHbIX. ENUMHUIBI CKOPOCTH NIEpeaadyn JaHHBIX.

KonnpoBanne tekctoB. PaBHOMepHbI kon. HepaBHomepnsiii koa. KoampoBka
ASCIl. BocemubutHbie KOmupoBkH. Ilomsarme o xomupoBkax UNICODE.
JlexoaupoBanue COOOILIEHUH C MCHOJb30BAaHUEM PAaBHOMEPHOIO M HEPABHOMEPHOI'O
koja. MadopManoHHBIH 00hEeM TEKCTa.

Hckaxxenue naopmaiuu npu nepeaaye.

O6muiee npeacTaBieHue 0 MU(PPOBOM TPEICTABICHUN ayINOBU3YaIbHBIX U APYTHUX
HEMPEPHIBHBIX JIAHHBIX.

Konuposanue 1npera. LlpetoBeie Mmogenu. Moaens RGB. ['ny6una komupoBanus.
[TanmuTpa.

PactpoBoe u BekTOpHOE TpencTaBieHue wuzoOpaxkenuid. I[lukcens. Orenka
uH(}OopMaIMOHHOTO 00beMa rpauYeCcKUX TaHHBIX JIJIsl pACTPOBOTO U300paKEHUSI.

Konuposanue 3Byka. Pa3zpsgnocTs 1 yactoTa 3anucu. KoimuecTBo KaHaJIOB 3allKCH.

OlneHKa KOJIMYECTBEHHBIX MAPAMETPOB, CBSI3aHHBIX C MPEACTABICHUEM U XPAHEHHEM
3BYKOBBIX (haiiJIoB.
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HNudopManmoHHbIe TEXHOJIOTMH
Texcmogvie OoKymenmul.

TekcToBble JOKYMEHTBI M MX CTPYKTYPHBIC 3JIEMEHTHI (CTpaHMIIa, ad3all, CTpOKa,
CJIOBO, CHMBOII).

TekcToBbId  TpoLlECCOp  —  MHCTPYMEHT  CO3JIaHUs,  PEOAKTUPOBAHMS
u (¢opmatupoBaHusi TekcToB. [IpaBuma Habopa Tekcta. PenmaktupoBanue TeKCTa.
CpoiictBa cumBoinoB. Illpudrt. Tuner mpudroB (pydneHele, C 3acedkamu,
MoHoOIMpHUHHBIE). [lomyxupHOe U KypcruBHOE HauepTaHue. CBoMCTBA a03alleB: TPAHUIIBI,
a03alHBI OTCTYIN, WHTEpBajd, BbIpaBHUBaHME. [lapamerpsl crTpanuipbl. CTHiIEBOE
dbopMaTupoBaHHe.

CtpykTypupoBaHue HHGPOpMAllMMd €  TMOMOIIbIO  CIHCKOB W TaOJuII.
MmuoroypoBHeBble ciuckd. [lo0aBieHne TabauI] B TEKCTOBBIE TOKYMEHTHI.

BceraBka u300pakeHMiI B TEKCTOBble JOKYMEHThl. OOTekaHue H300paxeHUit
TEKCTOM. BKIJIIoueHre B TEKCTOBBIN JOKYMEHT JuarpaMmM, (hopmys, HyMepalu CTpaHull,
KOJIOHTUTYJIOB, CCBUIOK U APYI'MX 3JIEMEHTOB.

[IpoBepka mnpaBonucanusi. PaccraHoBka mnepeHOCOB. ['010COBOM BBOJA TEKCTA.
Onrtrnueckoe pacno3HaBaHue Tekcra. KommbrorepHbeil mnepeBon. Mcrmone3oBanue
cepBucoB MHTepHETa /17151 00pabOTKH TEKCTA.

Komnviomepnas epaghuxa.

3HaKOMCTBO ¢ rpaduueckumu penaktopamu. PactpoBeie pucynku. Mcnonabs3oBanue
rpaduuecKkux MPUMUTHUBOB.

Onepanuu  perakTUpPOBaHUsT TpaUYECKUX OOBEKTOB, B TOM YHCIE HUPPOBBIX
dboTorpaduii: u3MEHEHUE pazMepa, o0Ope3Ka, MOBOPOT, OTPAKEHHE, padoTa ¢ 00IacTIMU
(BBIACIICHME, KONMUPOBAaHWE, 3aJMBKA IIBETOM), KOPPEKIUSA I[BETa, SPKOCTH
¥ KOHTPACTHOCTH.

Bekropnas rpaduka. Co3gaHue BEKTOPHBIX PUCYHKOB BCTPOEHHBIMHU CPEICTBAMHU
TEKCTOBOTO MPOIIECCOpa MITH APYruX mporpamm (mpuioxenunii). JJo0aBieHNEe BEKTOPHBIX
PUCYHKOB B JJOKyMEHTHI.

Mynomumeouiinvle npezeHmayuu.

IToaroroBka MyasTUMEeTUHHBIX Tpe3eHTanuii. Criaiia. JloGaBieHue Ha ciaii] TeKcTa
1 n3o0paxkeHuid. Pabota ¢ HECKOJILKUMM ClIaiiIaMH.

JloGaBieHre Ha clail ayIuoBU3yalIbHBIX JaHHBIX. AHUMAIMs. [ UepcChUIKH.

8 KJIACC

Teopernueckre 0OCHOBbI HH(POPMATHKH
Cucmemwl cuucneHus.

Hemno3uimonueie U MO3UIMOHHBIE CUCTEMBbI cuuciieHus. AjdaBut. OCHOBaHHE.
Pa3sepnyrass Qopma 3anmcu uymcia. IlepeBog B JECATHUHYIO CHCTEMY YHCE,
3aIIMCAaHHBIX B IPYTUX CUCTEMAX CUUCIICHUS.

Pumckas cucteMa cuuciieHus.
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JlBouuHas cucrema cuucnenus. [lepeBos mensix uyncen B npenenax ot 0 mo 1024
B JIBOMYHYIO cUCTeMy cuuciieHus. BoceMepuuHnas cucrema cuncienus. [lepeBoa uncen
U3 BOCBMEPHUYHOW CHUCTEMbl B JBOMYHYIO M JIECATHUHYIO CHCTEMBI U OOpaTHO.
HlectHaanarepuynas cucreMa cuucieHus. llepeBog umcen U3 IIecTHaALUATEPUUHON
CHCTEMBI B IBOMYHYIO, BOCBMEPHUYHYIO U JECATUIHYIO CHCTEMBI 1 0OPATHO.
Apudmerndeckre onepaiyy B JBOUYHON CUCTEME CUHUCIICHUSI.

Dnemenmol MAmMeMamudeckou 102UKU .

Jlornueckue  BbICKa3bIBaHUS. Jlornueckue  3HaAYEHUSA BBICKAa3bIBAHUIA.
DJIEeMEHTapHble U COCTaBHbIE  BBICKA3bIBaHMUS. Jlornueckue ONepALVH:
«n» (KOHBIOHKITUS, JIOTHYECKOE YMHOXKEHHE), «WIW» (IM3BIOHKIMS, JIOTHYECKOe
CIIOKEHHE), «He» (Jorumueckoe oTpuiianue). [IpHOpUTET JIOTHYECKUX —OIEpPaIlHid.
OnpenencHue MCTUHHOCTH COCTAaBHOI'O BBICKA3bIBAHMSI, €CIIM HM3BECTHBI 3HAYCHUS
VCTUHHOCTH BXOSIIMX B HETO DJIEMEHTAPHBIX BBICKA3bIBaHUU. JIornuecKre BhIpaKeHUSI.
[IpaBuna 3amuMcu JIOTMYECKUX BbIpakeHuil. I[locTpoeHue TaOaUI, HMCTUHHOCTH
JIOTUYECKUX BBIPAKECHUM.

Jlormyeckue 31eMeHThl. 3HAKOMCTBO C JIOTUYECKHMH OCHOBaMH KOMIIBIOTEPA.

AJITOPUTMBI U IPOrPAaMMHPOBAHME
Hcnonnumenu u ancopummsi. Ancopummuueckue KOHCMpPYKYuu.

[Tonsatue anroputma. MicnoJIHUTENN alIrTOPUTMOB. AJNITOPUTM KaK IUJIaH YIIPABIICHHS
VCIIOJTHUTEJIEM.

CaoiicTBa anroputma. CrocoObl 3amucH anropuTMa (CIOBECHBIH, B BUAC OJIOK-
CXEMBI, TPOrpaMma).

AJITOpUTMHUYECKHE KOHCTPYKIMU. KoOHCTpykuMsi «cienoBaHue». JIMHEHHBIN
anroput™. OTpaHUYEHHOCTh JIMHEWHBIX AJITOPUTMOB. HEBO3MOXKHOCTh MPELYCMOTPETh
3aBUCUMOCTb MOCJIEOBATEILHOCTH BBIMOJIHSAEMbIX JEHUCTBUNA OT UCXOJHBIX JAHHBIX.

KoHcTpykiusi  «BeTBJICHHE». TIONMHAs ¢ HemojdHas ¢opMbl. BeimomHeHue
Y HEBBINOJHEHHE YCAOBUsA (MCTMHHOCTh W JIOXKHOCTH BbICKa3bIBaHMs). IIpocThbie
U COCTaBHBIE yCIIOBHUSI.

KoHCTpyKIIMST  «TIOBTOpPEHUsS». IMKJIBI C 3aJaHHBIM YHUCJIOM TOBTOPEHUH,
C YCJIOBUEM BBINIOJIHEHUS, C IEPEMEHHOMN LIUKIIA.

Pazpabotka s ¢GoOpMaIbHOTO  UCIHOJHUTENST  alfOPUTMA,  MPUBOJIAIIETO
K TpeOyeMOMy pe3yiabTaTy IIpH KOHKPETHBIX HCXOJHBIX JaHHBIX. Pa3paboTka
HECJIO)KHBIX QJITOPUTMOB C HUCIIOJIH30BAHMEM IIUKJIOB M BETBJICHUN JJIsl YIIPaBIICHUS
dbopMaTbHBIMU  WCTIOJIHUTENSIMUA, TakuMu Kkak PoOor, Yepemamika, UYepTexHHK.
BrinosHeHne anropuTMOB BpYYHYIO U HA KOMIIbIOTEpe. CUHTAKCUYECKHUE U JIOTHYECKUE
omuOku. OTKa3kI.

A3vIK npocpamMmuposanusl.

S3pik  mporpammupoBanus (Python, C++, Ilackans, Java, C#, IllkonbHbIit
AJNTOPUTMHUYECKUN S3BIK).

Cucrema MporpaMMHPOBAHUS: PEIAKTOP TEKCTa IPOrpaMM, TPAHCIISATOP, 0TI UHK.
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[lepemennasi: Tum, ums, 3HaueHue. llenmpie, BeIIECTBEHHbIE W CHUMBOJBHBIC
nepeMeHHbBIE.

Onepatop mnpucBauBaHUs. ApUPMETHUUECKUE BBIPAKEHUS U MOPSIOK HUX
BbluncieHusa. Onepanud ¢ UEeNbIMH YHMCIaMH: IEJIOYMCICHHOE JIEJICHHE, OCTAaTOK
OT JICJICHUS.

Bernenus. CoctaBHbIC ycI0BUs (3aIHCh JIOTHYECKAX BBIPAKEHUN HA M3y4aeMOM
A3bIKE MpOrpaMMupoBaHus). HaxoxaeHrne MUHMMyMa W MakCHUMyMma U3 JBYX, Tpex
U YeThIpex umcell. Pemenne kBaapaTHOTO ypaBHEHUS, HMEIOIIETO BEIIECTBEHHBIE KOPHHU.

JuanoroBast oTiazika NporpamMM: IOLIATOBOE BBINOJHEHUE, IIPOCMOTP 3HAUECHUU
BEJIMYMH, OTJIaJOYHBINA BBIBOJI, BEIOOP TOUKH OCTAHOBA.

[Mukn ¢ ycnoBuem. Anroput™m EBkimuaa juig HaXO0XAE€HHUS HAUOOJBLIETO OOILEro
JenuTeNns JBYX HAaTypalbHBIX unced. Pa3OueHue 3amucu HaTypalbHOTO YHKCia
B TO3UIIMOHHON CHUCTEME C OCHOBaHWEM, MEHBIINUM WM paBHbIM 10, Ha OTAETBHBIC
uu@psI.

[ukn ¢ mepeMeHHOW. ANTOPUTMBI NMPOBEPKH AECIUMOCTH OJHOTO ILIEJIOr0 4UCia
Ha JIpyroe, IpOBEPKH HATYPaIbHOTO YUCIA Ha TIPOCTOTY.

OOpaboTka CHMBOJBHBIX JaHHBIX. CHUMBOJBHBIE (CTPOKOBBIE) TIEPEMEHHBIC.
[TocumBonbHasE 00paboTKa cTpok. [loacdyeT 4acToThl MOSBIEHHS CHUMBOJA B CTPOKE.
Bcetpoennsie hyHkimu 11 00pabOTKH CTPOK.

Ananusz aneopummos.

OmnpeneneHue BO3MOXKHBIX pe3yJbTaTOB pabOThl ajiroputMa MpU JIAHHOM
MHOXXECTBE BXOJHBIX JAaHHBIX, OIPEACIICHUE BO3MOXKHBIX BXOIHBIX JIaHHBIX,
MPUBOIAIIMX K JTAHHOMY PE3YJbTaTy.

9 KUIACC

HudposBasi rpaMOTHOCTH
I'nobanvuas cemv Humepnem u cmpamezuu 6€30nacHo2o no8eoeHuUs 8 Hell.

I'nobansHas cetb UnTepHer. IP-anpeca y3noB. CereBoe XpaHeHUe TaHHbIX. MeToIbI
UHAVBUAYAJIBHOTO U KOJUIEKTUBHOI'O pa3MelleHUs] HOBoW mH(popmauuu B MHTepHeTe.
bonbime nanubie (MHTEPHET-TaHHbIC, B YACTHOCTU JaHHBIE COITUANBHBIX CETeH).

[lonsitue 00 wuHPOpMAMOHHONW 0€30MacHOCTU. YTpo3bl HHPOPMAIIMOHHON
0€30MMacHOCTH MpH paboTe B r100aJbHOM CETH U METO/Abl MPpOTUBOACHCTBUS M. [IpaBuiia
Oe3omacHol ayreHTuduKanuuy. 3amura JnaHoi napopmaiuu B Uarepuere. besonacHbie
ctparerun noBefeHust B Murtepuere. [IpenynpexaeHre BoBleUeHHs] B JECTPYKTUBHbBIC
U KpUMHHAJIbHBIE (DOPMBI CETEBOM AKTUBHOCTH (KMOEpOY/UTMHT, (UINMHT U JIPYTHe

dbopMmbI).
Paboma 6 ungpopmayuonnom npocmpancmse.
Bunbl pesrenbHOocTH B MHTEpHETE. HMHTEPHET-CEPBUCHL. KOMMYHHUKAIIMOHHBIC

CEpBUCHI (ITOYTOBAs CIIYX0a, BUICO-KOHPEPEHI[-CBS3b U JIPYTUE), CIIPABOYHBIE CITYKOBI
(KapThl, pacHMcCaHds | JPYrHe), ITOMCKOBBIC CIYXOBI, CIYy:KObI OOHOBIICHHS

10
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IporpaMMHOro oOecredeHusi U Jpyrue ciyxk0bl. CepBUCHI TOCYJAPCTBEHHBIX YCIYT.
OOsraynbple XpaHuiMia JgaHHbIX. CpeacTBa COBMECTHOM pa3padOTKH JOKYMEHTOB
(onmaiiH-oducer). [IporpammHoOe oOecnieueHre Kak BeO-CepBIC: OHIIAIHOBBIC TEKCTOBBIC
U TpaduuecKre pelakTopbl, CpeIbl pa3paboTKU MPOrpamMM.

Teopernyeckne 0CHOBbI HH(POPMATHKH
Mooenuposanue kax memoo nO3HAHUSL.

Mopaens. 3agaud, pemniaeMmble € TMOMOIIBIO MojaenupoBanus. Knaccudukanmu
Mojieneii. MarepuabHble (HaTypHbIe) W MH(POPMAIMOHHBIE Mojaenu. HempephiBHBIC
U JUcKpeTHble Mojenu. HWmurtanmonHsle wmoaenu. HWrpoBeie Mopenu. OreHka
COOTBETCTBUS MOJIEIH MOJEIUPYEMOMY OOBEKTY U LIETSIM MOJCIIMPOBAHUS.

Tabmuunsie Mogenu. Tabmuiia Kak IpeICTaBIeHUe OTHOIIICHUS.

ba3bl qanHbpix. OTOOP B TAOIUIE CTPOK, YAOBIECTBOPSIOIIUX 33JaHHOMY YCIOBUIO.

I'pad. Bepmmna, pedpo, myts. OpueHTHPOBaHHBIE U HEOPUEHTHUPOBAHHBIE IPaQBbI.
Jlmuna (Bec) peOpa. BecoBas marpuma rpada. [JnmHa mytd Mexay BepluimHAMH rpada.
[Mouck onTumanbHOrO MyTd B Trpade. HavanpHas BepmuHa (MCTOYHUK) W KOHEYHAsS
BepIIMHA (CTOK) B OpPUEHTHPOBAHHOM Tpade. BruucieHue KommdecTBa NyTeH
B HaIPaBJICHHOM allMKIMYECKOM Tpade.

Hepeso. Kopens, Bepmmna (y3en), auct, pedpo (myra) aepesa. BricoTa nepesa.
[Tonnepeso. Ilpumepsl ucnosb30BaHMs AepeBbeB. llepebop BapHaHTOB € MOMOIIBIO
nepesa.

[lonsiTne MaTeMaTUYECKOM MOJAENW. 3ajJadd, pPEmaeMble C  [OMOIIbIO
MaTeMaTn4eckoro (KOMITBIOTEPHOT0) MojenupoBanus. OTIHYUE MaTeMaTHYECKOU
MOJICTIH OT HATYPHOW MOJICITH U OT CJIOBECHOTO (JINTEpATypHOI'0) OIKUCAHUsI O0BEKTA.

Oranbl KOMIIBIOTEPHOI'O MOJEIMPOBAaHUSA: IIOCTAaHOBKA 3aJayd, ITOCTPOCHHE
MaTEeMaTUYeCKOM MOJENH, MpOorpaMMHas peanu3alus, TECTHPOBAaHUE, MPOBEACHUE
KOMITBIOTEPHOTO AKCIIEPUMEHTA, aHAJIU3 €r0 Pe3yJbTaTOB, YTOUHEHUE MOJIEIH.

AJITOPUTMBI U IPOrPAMMHPOBaAHME
Paspabomra aneopummos u npoecpamm.

Pa3buenne 3amaum Ha mnoa3amaud. CocTaBiICHHE aJrOPUTMOB M IIporpamMm
C UCIOJB30BAaHUEM  BETBJEHUM, IIMKJIOB U  BCIOMOTAaTEIbHBIX  aJITOPUTMOB
JUISl YTIPaBJICHUSI UCHOJIHUTENIeM PoOOT WM APYyrMMU HUCHOIHUTEISAMU, TaKUMHU Kak
Yepenaiiika, YepTeKHUK U JPYTUMHU.

Tabnuunbie BenmuuuHbl (MaccuBbl). OmHOMepHbIe MaccuBbl. CoCTaBlICHHE
U OTJIaJKa MPOTrpaMM, PEaM3YIOIMIMX THUIOBBIE aJTOPUTMbI 00paOOTKU OJHOMEPHBIX
YHUCIIOBBIX MaCCHBOB, Ha OJHOM U3 s13bIKOB IiporpammupoBanus (Python, C++, [Tackans,
Java, C#, llIxonbHbld ANropuTMUYECKHN SI3bIK): 3alOJHEHHWE YHCIOBOTO MacCHBa
CIy4yalHBIMM YMCJIaMH, B COOTBETCTBUU C (OpMYJOM wWiIM TyTeM BBOAA YHCE,
HaXOXJICHHE CYMMBI JJIEMEHTOB MAaCCHBa, JIMHEHHBIN TOUCK 3aJaHHOTO 3HAYEHUS
B MAacCHBE, MOJICUET DJIEMEHTOB MAacCHBa, YIOBJETBOPSIONIMX 3aJaHHOMY YCIIOBUIO,
HaXOXKJIECHUE MHMHHMaJIbHOro (MakCHMAaJbHOIO) »JJeMeHTa MaccuBa. CopTHpOBKa
MacCHBa.

11
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OOpaboTka mMOTOKa MJAHHBIX: BBIYHCICHHE KOJWYECTBA, CYMMBI, CpPEIHETrO
apu(pMETUYECKOr0, MHUHUMAJIBHOIO W  MAaKCUMaJbHOIO 3HAYEHMsI  DJIEMEHTOB
IIOCJIEI0BATENIBHOCTH, YAOBIECTBOPAIOIIMX 3aJaHHOMY YCIIOBUIO.

Ynpaenenue

Vrpasnenne. Curnain. OOpartHasi cBsi3b. [lonmydeHue CUTHaIOB OT HUQPPOBBIX
JATYUKOB (KacaHWs, pacCTOSIHUSA, CBETA, 3ByKa M Apyroro). [Ipumepsl HCIOIB30BaHUS
MPUHITUIIA OOpAaTHON CBSI3M B CHCTEMax VIPABICHUS TEXHUYECKHUMHU YCTPOHCTBaMHU
C TIOMOUIBIO JATYMKOB, B TOM YUCJIE B pOOOTOTEXHUKE.

[Tpumepbl pOOOTHU3UPOBAHHBIX CHUCTEM (CHCTEMa yIIPaBICHUS JBHKCHHEM
B TPAHCIOPTHOM cHCTEMe, CBapo4Has JIMHUS aBTO3aBOJIa, ABTOMATHU3MPOBAHHOE
yIIpaBJICHUE OTOIUICHUS JIOMa, ABTOHOMHAsi CHUCTEMa YIPABJICHHUS TPAHCIOPTHBIM
CPEJICTBOM U JPYTUE CUCTEMBI).

HNupopmanuoHHbIe TEXHOJIOI MU
DnekmponHvle mabauybi.

[Tonsitue 00 3JIEKTPOHHBIX TaOnMIAX. TUIBI AAaHHBIX B SYEMKaX 3JIEKTPOHHON
Tabmuupl. PenaktupoBanue u (opmaTupoBaHue Tabmul. BcerpoeHHble (QyHKIMM
JUIsl TIOMCKAa MaKCMMyMa, MHUHHMYMa, CYMMBI M CpPEOHEro apu(MeTHYECKOro.
CopTHupoBKa TaHHBIX B BbIIEJIECHHOM Jquana3oHe. [loctpoenne nuarpaMm (rucrorpamma,
KpyroBasl [uarpaMma, ToueuHasi AuarpamMma). Beibop Tuna quarpammai.

[IpeobpazoBanue ¢opmyn mpu KonupoBaHUM. OTHOCUTENBHAsA, aOCOIIOTHAS
Y CMELIaHHas aJpecanusl.

VYcoBHBIE BBIUMCICHHUS B 3JEKTPOHHBIX TaOnumax. CyMMHpOBaHUE M TOACYET
3HAUYECHUH, OTBEUAIOIINX 3aJaHHOMY ycioBU0. OO0paboTka O0IbIINX HAOOPOB JTAHHBIX.
YucneHHoe MOJEINMPOBAHUE B AJIEKTPOHHBIX TaOIUIIaX.

Hugpopmayuonnvie mexnono2uu 8 cogpemenHom obujecmse.

Ponb MHGOPMALIMOHHBIX TEXHOJOTMHA B Pa3BUTUM IKOHOMHKUA MHpA, CTPAHBI,
peruona. OTKpbITbIE 00pa30BaTEIbHBIE PECYPCHI.

[Ipodeccun, cBsizanHblE ¢ MHPOPMATUKON U MHPOPMALMOHHBIMU TEXHOJIOTHUSIMU:
BeO-/IM3aliHEp, MPOrPaMMHUCT, Pa3padOTUYUK MOOUJIBHBIX MPHUIIOKEHUN, TECTUPOBILUK,
apXUTEKTOP MPOrPAMMHOI0 0O€eCIIeUeHUs, CIIEUAINCT 110 aHAJIU3Y TaHHbIX, CHCTEMHBIN
aJIMUHHUCTPATOP.

12
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBbI
IO HTH®OPMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA30OBAHUA

N3yuenne nHpopMaTUK Ha YpOBHE OCHOBHOTO O0IIIEro 00pa3oBaHus HAIIPABIICHO
Ha JIOCTIKEHHE OOYYalOMIMMHUCSA JMYHOCTHBIX, METAlpeJAMETHBIX U MPEIMETHBIX
pe3yIbTaTOB OCBOCHUS COAEP)KaHUS yIeOHOT O IIpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3yNbTaThl UMEIOT HAMPABICHHOCTh HA PEIICHUE 3a/1a4 BOCTIMTAHMS,
Pa3BUTHSA U COITUATM3AIMN 00YUJAIOIUXCSA CPEACTBAMHU YICOHOTO TIpeIMeTa.

B pesynpTaTe nzydenus tHpOpMaTUKH Ha YpOBHE OCHOBHOT'O OOIIIEr0 00pa30BaHUs
y oOydaromierocss Oyayr cQopMHUpOBaHBI CIEAYIONIME JUYHOCTHBIE PpE3yJIbTAThl
B YaCTH:

1) IaTpHOTHYECKOIr0 BOCIIUTAHUS:

IICHHOCTHOE OTHOIIICHHUE K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUIECKOMY
U HAydHOMY HaCJeIul0, MOHMMaHuEe 3Ha4YeHUs HHPOPMATUKH KaK HAYKH B JKU3HHU
COBpPEMEHHOI'0 0O0IecTBa, BJaJCHUE JOCTOBEpHONM HHQoOpMaIMed o MepeoBbIX
MHUPOBBIX M OTEYECTBEHHBIX  JIOCTHKEHHMSIX B oOsacTu  HMHGPOPMATHKH
U WHQOPMAIIMOHHBIX TEXHOJOTHUM, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHMSIX
o 1udpoBoi TpaHCchHOpPMAIIU COBPEMEHHOTO OOIIECTBA;

2) TyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMA:

OpHMEHTAalMsl HAa MOpaJbHbIC LIEHHOCTH W HOPMBI B CHUTyallUIX HPABCTBEHHOTO
BBIOOpA, TOTOBHOCThH OIICHWBATh CBOE IMOBEACHUE W TMOCTYIKH, a TaKXe IOBEIACHUE
Y TIOCTYIIKA JIPYTUX JIOJEU C MO3UIMUA HPABCTBEHHBIX M IPABOBBIX HOPM C Y4ETOM
OCO3HAaHUA TOCJIEACTBUIN MOCTYNKOB, aKTUBHOE HEMPUSATHE ACOLMAIBHBIX MOCTYIKOB,
B TOM uncie B IHTepHeTe;

3) rpakKJaaHCKOr0 BOCTIMTAHUS

NpEACTaBICHUE O COLUAIIbHBIX HOPMaxX U MpaBUjIaX MEKJINYHOCTHBIX OTHOIIEHUMN
B KOJUJIEKTMBE, B TOM YHCJE€ B COIMAIBHBIX COOOIIECTBaX, COOJIOJIEHHWE TMPaBUII
0€30MacHOCTH, B TOM YHCJIC€ HABBIKOB OE€30MaCHOTO MOBEJICHUS B HHTEPHET-CPEIE,
TOTOBHOCTh K Pa3HOOOpPa3HON COBMECTHOM JESITEILHOCTH TPHU BBITTOJIHEHUHU YYCOHBIX,
MO3HABATEIbHBIX 3ajad, CO37IaHUU y4eOHBIX MPOEKTOB, CTpEeMJICHUE
K B3aMMOTIOHMMAHHUIO W B3aMMOITIOMOIIM B TIpPOIlECCe ATOM Y4eOHOM JesATeThbHOCTH,
TOTOBHOCTh OLICHMBATh CBOE IOBEJICHHE U TMOCTYINKH CBOMX TOBAPUILEH C TMO3HUIIMU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJEACTBUN MOCTYIIKOB;

4) neHHOCTel HAYYHOI0 TO3HAHMS:
c(hOpMHUPOBAHHOCTL MHPOBO33PEHUECKHX TMpEJACTaBiIeHU 00 wuHbopMamy,
WH()OPMAITMOHHBIX TpoIleccaXx W WH()POPMAITMOHHBIX TEXHOJIOTHUSX, COOTBETCTBYIOIINX
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COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIECTBEHHON MPAKTUKU M COCTABIISIONINX
0a30BYI0 OCHOBY J/1JI1 IOHUMAHUSI CYIITHOCTH HAyYHOUN KapTHUHBI MUPA;

HWHTEpeC K 00y4ECHHIO U TIO3HAHUIO, JTF0003HATEITLHOCTh, TOTOBHOCTh M CITOCOOHOCTH
K CcaMo00pa30BaHHUIO, OCO3HAHHOMY BBIOOPY HAMpPaBICHHOCTH W YPOBHS OOYUCHHS
B JaJIbHEHUIIIEM,

OBJIaJICHUC  OCHOBHBIMM  HaBBIKAMH  HMCCICIOBATCILCKONM  JIEATEIILHOCTH,
yCTaHOBKAa Ha OCMBICIICHHE OINBITa, HAOIIOJEHUM, TIOCTYIKOB M CTpEeMJICHHE
COBEpIICHCTBOBATh IMYTH  JIOCTIKCHUS HMHAUBUIYAIBHOTO UM KOJUJIEKTUBHOIO
OJ1arornory4us;

chopMUpPOBAaHHOCTh HMHGOPMAIMOHHON KYJIBTYpbl, B TOM YHCJIE HaBBIKOB
CaMOCTOSITEJIbHOM paboThl ¢ y4eOHBIMHM TEKCTaMH, CIPABOYHOM JIUTEPaTypoi,
pPa3HOOOpa3HBIMU CpPEACTBAMU HH(DPOPMALIMOHHBIX TEXHOJIOTMH, a TakkKe YMEHUS
CaMOCTOSITEJILHO OIpPENENsATh IETU CBOEro OOy4eHHs, CTaBUTh U (HOPMYJIHUPOBATH
JJ1s1 ce0sl HOBBIE 3aJlauv B yueOe M MO3HABATEIbHON JEATEIbHOCTH, Pa3BUBATh MOTHBBI
Y UHTEPECHI CBOEH MO3HABATEIbHOM JACSATEILHOCTH;

5) ¢popmupoBanus KyJbTYPbI 310POBb:

OCO3HAHME ILICHHOCTU >KW3HHM, OTBETCTBEHHOE OTHOUIEHHE K CBOEMY 3/10POBBIO,
yCTaHOBKA Ha 3/10pOBbI 00pa3 *HU3HHU, B TOM YHCJIE U 32 CYET OCBOECHUS U COOJIIOCHMUS
TpeOoBaHMIt Oe3omnacHon JKCIUTyaTalluH CPEACTB MH(OPMAILTMOHH BIX
Y KOMMYHUKALIMOHHBIX TEXHOJOTU;

6) TPy10BOI'0 BOCTIMTAHUSI:

MHTEpEC K TMpaKTUUYEeCKOMY Wu3ydeHUro npodeccuit u Tpyna B cdepax
npo¢eCCUOHATBHOMN NeATeIbHOCTH, CBA3aHHBIX C MHPOPMATUKON, TPOrpaMMHUPOBAHUEM
U  WHOOPMAIMOHHBIMU TEXHOJIOTUSIMH, OCHOBAaHHBIMM Ha JOCTHXKCHUSX HAYKH
UH()OPMATUKU U HAYYHO-TEXHUYECKOTO MPOrpecca,

OCO3HAHHBIK  BBIOOP M TOCTPOCHHE  WHIUBHAYAIbHOM  TPACKTOPHUH
0o0pa3oBaHusl W >KU3HEHHBIX MJIAHOB C YYE€TOM JIMYHBIX U OOIIECTBEHHBIX MHTEPECOB
U IOTPEOHOCTEN;

7) PKOJIOrH4€eCKOro BOCIIUTAHHUS:

0CO3HAaHUE III00aTBLHOr0 XapaKTepa SKOJIOTMYECKUX MPOOIIEM U IyTel UX PEIICHHS,
B TOM YHCJIE€ C YY4ETOM BO3MOKHOCTEH HH(POPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHH;

8) amanTanmuu 00y4awmerocsi K M3MeHIONIUMCS YCIOBUSM CONMATbHOM U
NPUPOAHOI CPeAbl:

OCBOEHHE OOYYAIOLIMMUCS COLMAIBLHOTO OIbITa, OCHOBHBIX COLMAJIBHBIX POJIEH,
COOTBETCTBYIOIIUX BEAYIIEH JESTEIIbHOCTH BO3pAcTa, HOPM U MpaBMJl OOIIECTBEHHOTO
noBeseHus, (GopM COIMAIBHOW >KM3HM B TIpynmax M cooOuiecTBax, B TOM YHCIE
CYILECTBYIOLIMX B BUPTYaJIbHOM IIPOCTPAHCTBE.
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METAIIPEJMETHBIE PE3YJ/IbTATDBI

MGT&HpGILMGTHLIG PE3yIbTaTbl OCBOCHUA IIPOTrPpaAMMEBI 110 I/IH(bOpMaTHKC OTpa’KaroT
OBJIaJJCHHUC YHUBCPCAJIbHBIMHA y‘IC6HBIMI/I I[GﬁCTBH?IMH — II0O3HaBaTCJIbHBIMU,
KOMMYHUKATUBHBIMH, PCTYJIITHBHBIMU.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS
Bba3oBble Jornueckue aecTBUA:

yMEHHUE OMpPEAC/IATh MOHATHS, CO3/1aBaTh OOOOINCHMS, yCTaHABIWBATh aHAJIOTHU,
KJIacCU(UIIUPOBATh,  CaMOCTOATEILHO  BBHIOMPATh  OCHOBAHWS W KPHUTEPUU
I KiaccuUKaIMy, YCTaHABIMBATh IPUYMHHO-CJICACTBEHHBIC CBSI3H, CTPOUTH
JIOTHYECKHE PACCYXKICHHS, MPOBOAUTh YMO3AKIIOUCHHS (MHAYKTHBHBIC, IEAyKTHBHBIC
U 110 aHAJIOTUHN) U BBIBOJIBI;

YMEHHUE CO37aBaThb, MPUMEHATh U MPEeOOpPa30BbIBATh 3HAKU U CHUMBOJbBI, MOJIEIU
Y CXEMBI JIJI pelieHus: yueOHbIX U MTO3HABATEIbHBIX 3a/1a4;

CaMOCTOSATEILHO BBIOMpaTh CIOCOO pelicHus ydeOHoM 3amaun  (CpaBHHUBAThH
HECKOJIbKO BapUaHTOB pEIICHUS, BbIOMpAaTh HauWOoyiee MNOAXOASIIUH C y4eTOM
CaMOCTOSTEIbLHO BBIICICHHBIX KPUTEPHEB).

Ba3oBrble ucciienoBarebCKue 1eiicTBUA:

(GopMynHpoBaTh  BOMPOCH], (UKCUPYIOLIME  pa3pblB  MEXIYy  peajlbHbIM
U JKEJaTeJIbHbIM COCTOSIHUEM CUTYyallud, OOBEKTa, U CaMOCTOSITEIbHO YCTaHABIIMBATH
HICKOMOE€ U JTaHHOE;

OLICHMBATh HAa MPUMEHUMOCTb U JJOCTOBEPHOCTh HH(POPMALIUIO, TOJIYYEHHYIO B XOJI€
UCCIIEIOBAHNS,

MIPOTrHO3UPOBATh BO3MOKHOE JajibHEHIIEe pa3BUTHE IMPOLIECCOB, COOBITUH M HX
NOCJICACTBUAS B AHAJIOTMYHBIX MJIM CXOOHBIX CHUTYalMsX, a TaKXe BBIJBUIaTh
IPENONIOKEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBHSIX U KOHTEKCTaXx.

Pabora c ungopmanmei:

BBISIBIAITh  A€UUUT HWH(OpPMAIMK, [aHHBIX, HEOOXOAUMBIX JIsi PEIICHUs
MOCTaBJICHHON 3a7a4u;

OPUMEHATh pa3IMyYHbIe METO/bl, MHCTPYMEHTBI U 3alpoChl IPU TOUCKE U OTOOpE
uH(}OpMaIMKU UM JAHHBIX U3 UCTOYHUKOB C YUETOM IPEIJIOKEHHON yueOHOH 3a1auu U
3aJIaHHBIX KPUTEPUEB;

BbIOMpaTh,  AHAIM3UPOBATh,  CUCTEMATHU3UPOBaTh U  HHTEPIPETUPOBATH
UH(OPMAIUIO PA3IUYHBIX BUIOB U (POPM MPEACTABICHUS;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMANIbHYIO (OpMY MpeAcTaBiIeHUs UHGOpMaLUu
U WUTIOCTPUPOBATH pEIIaeMble 3a7aud HECJIOKHBIMH CXEMaMH, JuarpaMMaMu, UHON
rpaguKkoi U X KOMOMHAIUSAMU,

OLIEHUBATh HAJEKHOCTh MH(OPMALIMU 10 KPUTEPUAM, MPEIJIOKEHHBIM yYUTEIIeM
WK c(hOPMYIHPOBAHHBIM CAMOCTOSATEIBHO;

3¢ ()EKTUBHO 3aITOMUHATH U CUCTEMATU3UPOBATh UH(OPMALIHIO.
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KoMMyHUKAaTHBHBbIE YHUBEPCAJIbHBbIE Y4eOHbIE 1€ CTBUS
Oomenne:

COIIOCTABIISITh CBOM CYKICHHUS C CYKICHHUSAMH JAPYIHMX YYaCTHHKOB JHaJiora,
00HapY)KUBATh PA3IMUNEC U CXOJICTBO TMO3HIINN;

OyOJIMYHO MPEACTABIATh PE3YNIbTAThl BBIMOJIHEHHOTO OMNbITa (IKCIEPUMEHTA,
UCCIICIOBAHNS, TIPOCKTA);

CaMOCTOSTEIIFHO BBIOMPATh (hOpPMAT BBICTYILICHUS C YUETOM 3ajJad Mpe3CHTAIHH
¥ 0COOCHHOCTEH ayTMTOPUH U B COOTBETCTBUHU C HUM COCTABIISITh YCTHBIC i TUChMEHHBIC
TEKCTBI C UCTIOIH30BAHHEM HILTFOCTPATUBHBIX MAaTCPHAIIOB.

CoBMecTHasl 1eSITeJILHOCTD (COTPYAHUYECTBO):

IOHMMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHAHON U HHANBUAYAJIEHOU PaOOTHI
IPU PEIICHUH KOHKPETHOM MpoOJIEMbI, B TOM YHUCJE MPH CO3JaHUH MH()OPMAIITMOHHOTO
NPOJYKTA,

OPUHUMATh 1€JIb COBMECTHOW HWH(POPMAIIMOHHON JESATENLHOCTH 10  cOopy,
o0Opabotke, nepenaue, (GopManu3zaluud UHPOpPMAalMK, KOJUIEKTUBHO CTPOUTH ACUCTBHUSA
0 €€ JOCTH)KCHHIO: PACIpEAeNATh pOJIM, JIOrOBApUBATHCI, OOCYXAAaTh MPOLECC
U pPe3yJabTaT COBMECTHOU pabOTHI;

BBINIOJIHATH CBOIO YacTh paboTel ¢ uHGpoOpManuedl WM HHPOPMAUOHHBIM
IPOAYKTOM, JIOCTUIas KAauyeCTBEHHOIO pe3ynbTara IO CBOEMY HAIIPABICHUIO
Y KOOPJMHUPYS CBOM ACHCTBUSA C IPYTHMHU YJI€HAMU KOMaH/Ibl;

OLICHMBAaTh  KAayecTBO CBOEro  BKJIaga B oOmUd  MH(OpPMalMOHHBIN
OPOAYKT IO KPUTEPHUSM, CAMOCTOATEIbHO C(HOPMYIUPOBAHHBIM  Y4aCTHUKAMU
B3aMMOICUCTBUSI;

CpPaBHMBATh PE3yJIbTaThl C UCXOAHOM 3aadyeil M BKJIAJ KaXKIOro 4J€HAa KOMaHbI
B JIOCTHKEHHE pe3yJibTaToB, pa3feisaTh c(epy OTBETCTBEHHOCTH W MPOSBISATH
TOTOBHOCTB K ITPEIOCTABJICHUIO OTYETA MIEPE TPYIIION.

PeryasiTuBHbI€ YHUBeEpPCAJIbHbIE YUYeOHbIE IeHCTBUA
Camoopranuzanus:

BBISBISITh B JKU3HCHHBIX M YYCOHBIX CHUTyalMsX MpoOJeMbl, TpeOyromme
pelieHus;

OPHUEHTHUPOBATHCS B PA3IMYHBIX  TOAXOJAaX K  TNPUHATHIO  PEIICHUN
(MHIUBUIYAIbHOC MPUHATHE PEIICHUN, IPUHATHE PEUICHUHA B TPYIIIE);

CaMOCTOSITEJTIbHO COCTABIIATH AQJITOPUTM pEIICHUS 3adaud (WM €ro 4acTh),
BBIOWpATh CIIOCOO pelieHus y4eOHOW 3aJadyd C y4€TOM HWMEIOIIMXCS PECYPCOB
U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh TMpeJiaracéMple BapUaHTHI
pELICHN;

COCTaBIIATH IJIaH JACHCTBHUH (TJIaH peaTi3allid HAMEUCHHOTO alrOPUTMA PEIICHNS),
KOPPEKTUPOBATh TMPEIJIOKCHHBIA aIrOPUTM C YYETOM TIONYYCHHs] HOBBIX 3HAHHIMA
00 nu3ydaeMoM OOBEKTE;
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OPOBOAWTH BBHIOOP B YCJIOBHUSIX MPOTUBOPEUMBON HHPoOpMaluu | OpaTh
OTBETCTBEHHOCTD 3a pELICHUE.

CaMoOKOHTPO.Ib (pediexcus):

BJIQJICTh CIIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBAIIMU U PEIICKCHH;

JlaBaTh OLICHKY CUTYAIIUH U MPEJIarath MiaH e¢ N3MCHCHHS,

YIUTBIBATH KOHTEKCT M MPEABHACTH TPYAHOCTH, KOTOPHIE MOT'YT BO3HHUKHYTh
Opyd  pelIeHuH y4eOHOM 3agaud, ajanTHpPOBaTh pPEHICHHE K  MEHSIONUMCS
00CTOATEILCTBAM;

OOBSICHATH IPUYIHHBI TOCTHIKEHHS (HEeTOCTHIKCHHMS) pe3y/IbTaToB
UH(POPMAIIMOHHOW JIEATCIILHOCTH, JaBaTh OILEHKY MPHOOPETEHHOMY OIBITY, YMETh
HAXOJIUTh MO3UTHUBHOE B MPOU3OIICIIICH CUTYAIINH;

BHOCUTh KOPPEKTHBBI B JICATCIBHOCTH Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
WU3MEHHUBIINXCS CUTYAIlMi, YCTAHOBJIEHHBIX OIMMOOK, BO3HUKIIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTAaTa IICJIH M YCIOBHSIM.

3MOHHOH3JILHbIﬁ HHTEJLJIEKT.
CTaBUTH ceOSI HAa MECTO APyroro 4cJIOBCKa, IMOHHMMAaTb MOTHBBI WM HAMCPCHHA

Jpyroro.

IIpunsiTue ce0s1 M APYIrUX:
OCO3HABAaThb HEBO3MOYKHOCTH KOHTPOJIMPOBATh BCE BOKPYI HaXKE€ B YCIOBHAX
OTKPBITOTO AOCTYIA K JH00bIM 00beMaM UHGPOpMAIUH,

HPEAMETHBIE PE3YJIBTATDBI

K koHiy oOyuenus B 7 kiaacce y o0ydaromierocst 0yayr chopMupoBaHbl YMEHUSA:

HOSICHATh Ha IMPUMEpPax CMBICI TMOHATHH «UHpOpManusy», «UHPOPMALMOHHBIN
mporecc», «oOpaboTka uHPOpMaUM», «XpaHeHue UHopMalunW», «Iepeaayda
uHdopmaumny;

KOAMpPOBaTh W  JEKOAWPOBATh  COOOIICHHWS 1O  3aJaHHBIM  IIpaBHJIAM,
JEMOHCTPUPOBATh TMOHMMAHHWE OCHOBHBIX MPHUHIMIIOB KOJUPOBaHUS HHPOpPMAIIUU
Pa3IMIHON MPHUPOJIBI (TEKCTOBOMU, TpaduyuecKou, ayano);

CpaBHUBATh JJIMHBI COOOLICHWH, 3aMMCaHHBIX B Pa3IUYHBIX al(aBHUTAX,
OTIepPUPOBATh CAUHULIAMU U3MEPEHHS NHPOPMAITMOHHOTO 00beMa U CKOPOCTH TIepeaadn
JAHHBIX;

OLICHMBATh M CPABHMBATH Pa3Mephbl TEKCTOBBIX, TpapUuecKHuX, 3BYKOBBIX (hailioB
U BUe0(ailyios;

OPUBOJUTH MPUMEPhl COBPEMEHHBIX YCTPOMCTB XpaHEHUS U  Iepenayu
uH(GOpMAIUH, CPABHUBATH UX KOJIIMYECTBEHHBIE XapaKTEPUCTHKHU;

BBIJICTSITH OCHOBHBIC OTalbl B HCTOPUM W TIOHUMAaTh TEHACHIIUU Pa3BUTHS
KOMIIBIOTEPOB U IPOrPaMMHOT0 00€CTIeUeHHUS;
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MoJlyyaTh M HCIIONB30BaTh HMHMOPMALMIO O XapaKTEPUCTHKAX MEPCOHAIBHOTO
KOMIIBIOTEpa H €ro OCHOBHBIX 3JeMeHTax (mporeccop, OIepaTHBHAS IaMSTh,
JOTOBPEMEHHAS IAMSITh, YCTPOMCTBA BBOJIA-BBIBO/IA);

COOTHOCUTH XapaKTePUCTUKH KOMIBIOTEpA C 3aJadyamMH, pEIIaeéMbIMH C €ro
MOMOIIIBIO;

OPHEHTHPOBATHCS B UEPAPXUUCCKOM CTPYKType (hailioBOM CHCTEMBI (3aIMCBhIBATH
nojHoe uMs (aiia (karajuora), myTh K (aiiny (Karaaory) 1mo UMEIMEeMycs OIMHCAHUI0
(aityioBo#t CTPYKTYpPBI HEKOTOPOTO HH(OOPMAITMOHHOTO HOCHTEISA);

pabotaTh ¢ ¢GaiIoBON CHCTEMOU MEPCOHATHLHOTO KOMIBIOTEpPA C MUCIOJIb30BAHHEM
rpaduyeckoro uHTepdeiica, a HMMEHHO. CO37aBaTh, KOMHUPOBATh, IMEPEMEUIaTh,
NEPEMMEHOBBIBATh, YAAJSATh W ApPXUBUPOBATH (ailiel M KaTajloru, HCIOJIb30BaTh
AHTUBUPYCHYIO TTPOTrpaMMYy;

MPEICTaBISITh PE3yJbTATHl CBOEH JEATENPHOCTH B BUIE CTPYKTYPHPOBAHHBIX
WLTIOCTPUPOBAHHBIX TOKYMEHTOB, MYTbTUMEINHHBIX TPE3CHTAIINH;

uckate uHpopmaiuio B MHTepHere (B TOM dYHCIe, MO KIFOUYEBBIM CJIOBaM,
0 M300paKE€HUI0), KPUTUUYECKH OTHOCUTBHCS K HaWJAEHHON HMH(OpMaluu, OCO3HABas
OIAaCHOCTh JJISl JINYHOCTU U OOIIECTBA pacnpOCTPaHEHUsI BPEIOHOCHOM MH(popMaIuy,
B TOM YHCJIE HIKCTPEMHUCTCKOTO U TEPPOPUCTHUECKOTO XapaKTepa,;

MOHUMATh CTPYKTYPY aIpecoB BeO-PeCypcoB;

UCIOJIb30BaTh COBPEMEHHBIE CEPBUCHI HHTEPHET-KOMMYHHUKAIIHIH;

coOmonaTe TpeOoBaHUs O€30MAaCHOM HKCIUTyaTallMM TEXHUYECKHX CPEJCTB
UH(OPMAIIMOHHBIX U KOMMYHUKALMOHHBIX TEXHOJIOTMH, COOJIIOJIaTh CETEBOW 3THUKET,
0a30Bbie HOPMBI MH(POPMAIMOHHOW ATUKM U TpaBa MpU pabOTe C MPUIOKEHUSIMHU
Ha JIIOOBIX ycTpoiicTBax U B MHTepHeTe, BbIOUpaTh Oe30macHbIe CTPATErHH MOBEICHUS
B CETH;

OPUMEHSTh  METOAbl  MPOPUIAKTUKM  HETaTUBHOTO  BJIMSHUS ~ CPEACTB
UH(OPMAITMOHHBIX 1 KOMMYHHUKAITMOHHBIX TEXHOJIOTHI Ha 3JJ0POBBE MOJIB30BATEIIS.

K xoniry oOyuenust B 8 kiacce y o0ydatomierocst 6yayr chopMupoBaHbl YMEHUS:

MOSICHATh Ha MPUMEPAX Pa3Idyuvs MEXAY MO3UIIMOHHBIMU U HEMO3UIIMOHHBIMU
CUCTEMaMU CUUCIICHHUS,

3aMUChIBaTh U CpaBHUBATH 1eibie uncia oT 0 no 1024 B pa3nuyHbIX MO3UITUOHHBIX
cucTeMax CuuciieHus (C oCHOBaHUAMU 2, 8, 16), BRINOIHATH apupMETHUECKUE ONeparun
HaJ HUMY,

pPacKpbIBaTh CMBICT TIOHSATHUNA «BBICKA3BIBAHUE», «JIOTHYECKas OIeparusy,
«JIOTUYECKOE BBIPAKECHUEY;

3alHUChIBaTh  JIOTUYECKUE BBIPAKECHUS C  MCIIOJB30BAaHUEM  JU3BIOHKIINH,
KOHBIOHKITUU M OTPHUIIAHUS, ONPEACIIATh UCTUHHOCTH JIOTHYCCKHUX BBIPAKCHUH, €CIIH
W3BECTHBI 3HAYCHMS WCTHHHOCTH BXOJMSIIUX B HETO NMEPEMEHHBIX, CTPOUTH TaOJHUIIBI
WCTUHHOCTH JIJISl IOTHYECKUX BBIPAKCHHUI;
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pPacKpbIBaTh CMBICIT TOHSATHH «HUCIIOJHHUTEIbY, «AITOPUTM», «IIpOrpaMmman,
NOHUMAsl PA3HHIy MEXIY VYIOTPeOJCHHEM J3THX TEPMHHOB B OOBIACHHOH pedn
U B UHPOpMATHKE;

OIMCHIBATh AJITOPUTM PEIICHUS 3a7aud Pa3IUIHBIMU CIIOCOOAMH, B TOM YHCJIC
B BUJIE OJIOK-CXEMBI;

COCTaBIISATh, BBHINOJHATH BPYYHYIO M Ha KOMIIBIOTEPE HECIIOXKHBIC aIrOPHTMBI
C UCTOJIb30BAaHUEM BETBIICHUH W IUKJIOB JIJIS YITPABJICHUS UCIIOJHUTEIIMU, TAKUMHU KaK
Po6ot, Uepenamika, YepTeKHUK;

UCIIOJb30BaTh KOHCTAHTBI M IEPEMCHHBIC PA3IUYHBIX THIOB (YHCIIOBBIX,
JIOTHYECKHUX, CHMBOJIBHBIX), a TaKXKe COJICp)KaIlle WX BBIPAKCHHS, WCIIOJIH30BATh
oreparop MpHCBaBaHHSI,

WCIIOIb30BaTh MpPH pa3pabOTKe MpOorpaMM JIOTMYECKUE 3HAUYCHUS, OICpaIiH
Y BBIPAXKCHUS C HUMU,

aHAJIM3UPOBATH IIPCIJIOKCHHBIC aJTOPUTMBI, B TOM YHCIIC ONPEICIITh, KaKHe
PE3yNbTAaThl BOBMOXKHBI IPU 33JIaHHOM MHOXKECTBE HCXOJIHBIX 3HAUCHUIA;

CO3/1aBaTh M OTJIAXXMBATh IIPOrPaMMbI Ha OJIHOM M3 S3BIKOB IIPOrPAaMMHPOBAHHS
(Python, C++, ITackans, Java, C#, I1IkoabpHBINH ANTOPUTMHYECKHIA SI3BIK), peaTH3yIOIIne
HECJIO’)KHBIC aJTOPUTMBI OO0paOOTKM YHUCIIOBBIX JAHHBIX C HCIIOJb30BAHHEM ITUKJIOB
Y BETBJICHUH, B TOM YHCIIC PEaU3YIONIUe MPOBEPKY JACITUMOCTH OJHOTO IICJIOT0 YUCIIa
Ha JIpyroe, IIPOBEPKY HATypajJbHOTO 4YHCIAa HA TMIPOCTOTY, BBIACICHUSA IUQP
U3 HaTypaJbHOTO YKCIIA.

K xoniry oOyuenus B 9 kiaacce y odydaromierocst 0yayr chopMUpOBaHbl YMEHUS:

pa3OuBaTh 3a7aud  Ha  MOJ33Ja4d, COCTaBISATh, BBIMOJHATH BPYYHYIO
U HAa KOMIIBIOTEPE HECIOXHBIE AJITOPUTMBI C HCIOJIb30BAHWEM BETBJICHUM, LHUKIJIOB
¥ BCIIOMOTATEJIHHBIX aJTOPUTMOB JIJIsI YIIPABJICHUS UCTIOIHUTEISIMH, TAKUMHU Kak PoOoT,
Yepenamika, YepTeKHUK;

COCTABJATh M OTJIQKHUBATH MPOTrPaMMBbl, PEaTU3YIOIIUE THUIOBBIE aAJITOPUTMBI
00pabOTKM YHMCIOBBIX MOCIEIOBATEIILHOCTEH WM OJHOMEPHBIX UHCIOBBIX MAacCHBOB
(morck MaKCMMyMOB, MUHUMYMOB, CYMMBI WJIM KOJMYECTBA DJIEMEHTOB C 3aJaHHBIMHU
CBOMCTBaMHM) Ha OJHOM W3 sI3bIKOB mporpammupoBanust (Python, C++, INackams, Java,
C#, lllkonpHBIN ANTOPUTMUYECKUN SI3BIK);

pacKpbIBaThb CMBICH TOHSTHH «MOJENb», «MOACIMPOBAHUEY», OMPEIENATh BUIbI
MoieJiel, OLEHUBATh COOTBETCTBUE MOJIETH MOJCIUPYEMOMY OOBEKTY M LEJsIM
MOJEITMPOBAHMUS;

UCIONb30BaTh TIpadbl M JEPEBbS Uil MOJCIUPOBAHUS CHCTEM CETEBOIl
U UepapXUueCcKor CTPYKTYPhl, HAXOIUTh KpaTuaniuii myTh B rpade;

BbIOMpATh CHOCOO MPEACTABICHUS] JIAHHBIX B COOTBETCTBUM C TOCTABJIEHHOU
3amayeit  (TaOimIpl, CXeMbl, TrpaduKd, JAUArpaMMbl) C  HCIOJB30BAaHHUEM
COOTBETCTBYIOILIMX IMPOIPAMMHBIX CPEJICTB 00PaOOTKU JaHHBIX;
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WCITOJIb30BAaTh JJIEKTPOHHBIC TAOIHIIBI I 0OpaOOTKHM, aHAIM3a W BU3yaJU3aIiH
YUCIIOBBIX JAHHBIX, B TOM YHCJIE C BBIIEICHHEM JUala3oHa  TaOJHILI
U yIOPSI0YMBaHUEM (COPTUPOBKOI) €0 3JICMEHTOB,

CO3MaBaTh W TPUMEHSTh B DJEKTPOHHBIX TaOIMIax (GopMylbl JUisi pacuyeToB
C WCIIOJIb30BAaHHEM BCTPOCHHBIX apumeTndeckuX QyHKINK (CyMMHPOBAHHUE U TIOJICUET
3HAYCHHM, OTBEUAIOIIMX 3aJaHHOMY YCIOBHIO, CpeaHee apu(MEeTHUecKoe, ITOMCK
MaKCUMaJbHOTO W MHHHMAJBHOTO 3HAYCHHS), aOCOJIIOTHOW, OTHOCHTEILHOM,
CMEIIaHHOW aJIpeCcallnu;

WCITOJIb30BaTh JIEKTPOHHBIC TAOJIHUIIHI Il YUCICHHOTO MOJICTTMPOBAHUS B MPOCTHIX
3a7a4ax U3 Pa3HbIX MPEIMETHBIX 00JIacTeH;

HCIOJIBL30BATh COBPEMCHHBIC WHTEPHET-CEPBUCHI (B TOM YUCIIe
KOMMYHHUKAIIMOHHBIC CEPBHUCHI, OOJIAYHBIC XPAHWJIWINA JaHHBIX, OHJIAWH-POTPAMMBbI
(TekcToBbIE U TpauyecKue peaakToOpbl, Cpeabl pa3paboTku)) B  y4eOHOU
1 TIOBCETHEBHOM JIESITEIILHOCTH,

MIPUBOJNUTH MPUMEPHI UCIIOIB30BAHUS TCOMH()DOPMAITMOHHBIX CEPBHCOB, CEPBUCOB
TOCYIapCTBEHHBIX yCIIyT, 00pa3oBaTelIbHBIX CEpBUCOB VIHTepHeTa B ydeOHOM
1 IOBCETHEBHOM I€ATEILHOCTH,

UCIIONIB30BaTh PA3JIMUHBIC CPEJICTBA 3alllMTHI OT BPEIOHOCHOTO IPOTPAMMHOTO
oOecrieueHus1, 3aluIaTh MEPCOHATBHYI0 WHOOPMAIMI0O OT HECAHKIIMOHUPOBAHHOTO
JOCTyIIa U €ro IOCIEACTBHI (pasriialleHus, MMOAMEHBI, yTpaThl JaHHBIX) C y4E€TOM
OCHOBHBIX TEXHOJOTHYECKHUX U COIUAIBHO-TICUXOJOITHYECKUX aCIIEKTOB MCIIOJIH30BaAHMS
cetn MHTepHET (ceTeBas aHOHUMHOCTD, ITU(POBOI Clie]l, ayTeHTUYHOCTh CYOBEKTOB M
PECYPCOB, OIMaCHOCTh BPEIOHOCHOI'O KO/Ia);

pacro3HaBaTh TONBITKA W TPEAYNPEKIATh BOBJICUCHHE CEOS M OKPYXKAIOIIMX
B JICCTPYKTHUBHBIE W KPUMHUHAJIbHBIC (DOPMBI CETEBOW aKTUBHOCTH (B TOM 4YHCIC
K1OepOyJUIUHT, (PULIUHT).
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v

7 KJIACC
HanmenoBanue
No KomnuuecTBo OCHOBHBIE BUIBI JEATEILHOCTHA
pa3AeioB U TEM [TporpammHoe conepxaHue
/1 4acoB o0 y4Jaromuxcs

y4eOHOro nmpeamMera

Paznea 1. [ludpoBasi rpaMmoTHOCTH

1.1 | Kommnbrotep — 2
YHHUBEPCAIbHOE
YCTPOUCTBO 00pabOTKHU
JTAaHHBIX

KomneroTep — yHMBEpCaIbHOE
BBIYUCIIUTEIBHOE YCTPOMCTRO,
paboTaroriee 1o nporpamme.

Tumnbl KOMIBIOTEPOB: NIEPCOHATBHBIC
KOMIIBIOTEPHI, BCTPOCHHBIC
KOMIIBIOTEPHI, CYITEPKOMITBIOTEPHI.
MoOusbHbIE YCTPOMCTBA.

OcCHOBHbBIE KOMIIOHEHTBI KOMIIBIOTEPA
1 ux HazHaueHue. [Ipoueccop.
OrnepaTuBHAs U AOJITOBPEMEHHAS
MaMsATh. Y CTPOMCTBA BBOJA U BHIBOJA.
CeHCopHBIi BBOJI, TaTYNKH MOOMIIBHBIX
YCTPOUCTB, CpeICTBA OMOMETPUUECKOM
ayTeHTU(UKAIUY.

HcTtopus pa3BUTHSI KOMITBIOTEPOB

¥ TIPOrPaMMHOTO 00ECTICUCHUS.
ITokoneHrss KOMITBFOTEPOB.
CoBpeMeHHbIEC TCHACHITUN Pa3BUTHS
KOMIBIOTEPOB. CyNepKOMITBIOTEPHI.

PackpbIBaTh CMBICI U3y4a€MBIX MTOHSITHUH.
AHanM3UpoOBaTh YCTPOHUCTBA
KOMIIBIOTEPA C TOUKU 3PECHUS
OopraHu3aluu Mnpoieayp BBoja,
XpaHeHus1, 00pabOTKH, BHIBOJA

U niepeiayu uHpOpMaIui.
AHanu3upoBaTh NHPOPMALIUIO
(curHaJBI O TOTOBHOCTH M HEIOJIA/IKE)
MIPU BKJIFOYEHUU KOMITBIOTEPA.

N3yuats nnbopmaiuio

0 XapaKTepUCTUKAX KOMITbIOTEpa.
HccnenoBaTh UCTOPUIO Pa3BUTHS
KOMIIBIOTEPOB U MPOTPAMMHOTO
oOecIeueHus, COBpeMEHHbIE TCHACHITUU
Pa3BUTHSI KOMIIBIOTEPOB

U CYNIEPKOMITbIOTEPOB.

OOcyxath npaBuiia TEXHUKU
0€30MMacHOCTH U TIPaBUI pabOThHI

Ha KOMIIBIOTEPE.
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[TapanienbHbIe BBIYACICHUS.
[lepcoHanbHBIN KOMITBIOTED.
[Ipouieccop u ero XxapakTEPUCTUKH
(TakTOBas 4acTOTa, Pa3psIHOCTD).
OneparvBHAast NaMSTh.
JlonroBpeMeHHas mamsTh. Y CTpOMCTBA
BBOJIa U BbIBOJIa. OOBEM XpaHUMBIX
JaHHBIX (OnepaTUBHAS AMSTh
KOMIIBIOTEPA, KECTKUI

Y TBEPAOTENBHBIN JUCK, TIOCTOSHHAS
namsTh cMapT(hOHa) H CKOPOCTh
J0CTyNa JJIs pa3Iu4HbIX BUOB
Hocutenel. TexHuka 0e30MmacHOCTH
U TIpaBuia paboThl HA KOMIIBIOTEPE

Hpaxmuueckue padomur*:
1. Brmrouenue komnvromepa u noaydenue
uUHoOpmMayuu o e2o XapaKmepucmuKax

1.2 | IIporpamMMbl 1 TaHHBIE

[Iporpammuoe obecrieuenue
komrmbtorepa. [IpuknagHoe
porpaMMHoe oOecrieueHue.
CucreMHOE TporpaMMHOE
obecnieuenune. CUCTEMBI
nporpammupoBanus. [IpaBoBast oxpana
IporpamMm M JIaHHBIX. becraTHbie

¥ YCJIOBHO-OECIIIaTHBIC TPOTPaMMBI.
CBo0OoHOE TIPOrpaMMHOC
o0ecrnieyeHue.

daiinpl v nanku (KaTajaoru).

PackpbIBaTh CMBICI U3y4a€MbIX MTOHSITHH.
N3y4aTe BOpOCH IPAaBOBOM OXPaHbI
MporpaMM U JTaHHBIX.

Onpenensats TpOrpaMMHBIE CPENICTBA,
HEO0OXOIUMBbIE IS OCYLIECTBICHUS
UH(OPMAITMOHHBIX MPOIIECCOB

IIPU pEeUICHUN 3a/a4.

OnpenensiTe OCHOBHBIE XapaKTEPUCTUKH
ONEPALIMOHHON CUCTEMBI.

OneprpoBaTh KOMIbIOTEPHBIMU
UH(}OpPMAIMOHHBIMU 00bEKTAMU

! Tipennaraempiii B mporpaMmme 1o MH(YOPMATHKE TIEPEYEHD IIPAKTUYECKUX PabOT HOCHT PEKOMEH/IATENBHBIN XapaKTep.
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[Tpunnume! mocTpoeHus GaiaoBbIX
cuctreM. [ToaHoe ums ¢aiina (mamku).
[TyTts k aitiny (manke). Pabora

c ¢haitmamMu ¥ KaTajioraMu CpeicTBaMu
ONEPALIMOHHON CHCTEMBI. CO3JaHuE,
KOIMPOBAaHHE, IEPEMELICHUE,
NEepEeMMEHOBAHNE U yAaJIeHHuE (ailsioB
¥ TIAIOK (KaTajoros). THIbI (aiiios.
CaoticTBa (haitsioB. XapakTepHbIe
pa3Mepsl (ailioB pa3IM4YHbIX THUIIOB
(cTpaHuIla TEKCTA, DJIEKTPOHHAS KHUTA,
dboTorpadus, 3anuch NeCHU,
BUJICOKITUII, TIOJTHOMETPAXKHBINA (QUITBM).
ApxuBanus gaHHbIX. Mcnonb3oBanue
MPOTrpaMM-apXruBaTOPOB. DailJIOBbIN
menekep. [louck ¢aitnos cpeacTBamu
ONEPALIMOHHOW CUCTEMBI.
KomrmbroTepHbie BUPYCHI U APYTU€
BpPEIOHOCHBIE IporpaMmel. [Iporpammel
JUISL 3a10UTHl OT BUPYCOB

B HarMsAHO-TpaduueckoM uHTepderice.
BEBITIOTHATH OCHOBHBIE OTIEpAIUN

c ¢aitmamMu U manKamu.

OteHuBaTh pa3Mepsl Paitsios,
MOJITOTOBJICHHBIX C MCITOJIb30BAHUEM
pa3IMYIHBIX YCTPOMCTB BBO/IA
uH(popMaIuu (KI1aBUaTyphl, CKaHepa,
MUKpo(doHa, POTOKaAMEpHI,
BUJICOKaAMEPHI).

Hcmonp30BaTh MpOrpaMMBI-apXUBATOPHI.
OcCyIecTBIATh 3aUTY HHPOPMALIH

OT KOMITHIOTEPHBIX BUPYCOB C TTIOMOIIBIO
AHTHBUPYCHBIX ITPOTPAMM.
[InanupoBaTh U CO31aBaTh JTUYHOE
WH(OPMAITMOHHOE MPOCTPAHCTRBO.
Ilpakmuueckue pabomoi:

1. Bvinoanernue ocHoBHbIX onepayuil

¢ atinamu u nankamu.

2. CpagneHue pasmepos meKcmosbix,
epaguueckux, 36YK06bIX U 8U0e0DAlLI0s.
3. Uzyuenue snemenmos unmepghetica
UCNONIL3YEeMOT ONEPAYUOHHOU CUCTIEMDL.
4. Ucnonvzosanue npoepammol-
apxusamopa.

5. Bawuma ungpopmayuu

Om KOMNbIOMEPHBIX BUPYCOB C NOMOUBIO
AHMUBUPY CHBIX NPOSPAMM
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1.3.  KomnbrotepHble ceTu 2 OObe1MHEHHE KOMIIBIOTEPOB B CETh. PackpbIBaTh CMBICI U3y4a€MBbIX TOHATHUH.
Cetp UnTepHeT. BeO-cTpanuna, OcymiecTBisATh NOUCK HHPOPMALIUU
BeO-caiiT. CTpyKTypa aipecoB I10 KIIFOUEBBIM CJIOBAM
BeO-pecypcoB. bpaysep. Ilouckossie U 110 U300paKEHHUIO.
cucteMsl. [lorck nHpopMmaruu [TpoBepsTh 1O0CTOBEPHOCTH UH(POPMAITIH,
I10 KJIFOYEBBIM CJI0BaM HaliZIecHHOU B ceTu MHTEepHeT.
U 10 n300pakeHu1o. J1ocToBEpHOCTD BoccranaBnuBath azpec BeO- pecypca
uH(popManmu, NoJy4eHHON U3 UMEoUIXca (parMeHTOB.
u3 MutepHera. Ocy1ecTBIATh B3aNMOJICHCTBUE
CoBpeMEHHBIE CEPBUCH UHTEPHET- ITOCPEICTBOM AJIEKTPOHHOM NOYTHI,
KOMMYHUKAIIH. BUJIE0-KOH(PEPEHII-CBSI3H.
CereBoll ATUKET, 0a30BbIE HOPMBI N3y4aTb cETEBOM ITUKET.
MH(OPMAIIMOHHON ATUKH U IpaBa HccnenoBate cTpareruu 0€30MacHOTO
npu pabdore B Mutepuere. Crpateruu noseneHus B Mlarepuere.
oe3omnacHoro noseneHusi B Untepuere | Ilpakmuueckue pabomut:
1. Ilouck ungopmayuu no xirouesvim
C08aM U NO U30OPAANCEHUIO.
2. Hcnonv306anue cep8ucos unmepnem-
KOMMYHUKAYULL
Uroro no pazneny 8

Pa3nen 2. Teoperuueckue 0CHOBBI HH(pOpMATHKHI

2.1

Nudopmarus u
nH(OpMAaITMOHHbIE
TIPOIIECCHI

2

Nudopmanus — 0THO U3 OCHOBHBIX
IIOHATUN COBPEMEHHOM HAYKHU.
Nudopmarius kak cBeeHus,
NpeIHa3HAYEeHHbIE JJI1 BOCIIPUSITHUS
YeJI0BEKOM, U MH(popMaIus Kak
JTaHHbIE, KOTOPbIE MOT'YT OBIThH

PackpbiBaTh CMBICT U3ydaeMbIX TOHATHUN.
OnennBaTh UHGOPMAITUIO C TIO3UIUU €€
CBOMCTB (aKTyaabHOCTb, JOCTOBEPHOCTD,
MIOJIHOTA U JIp.).

N3yuaTh BO3MOXXHOCTh ONTMCAHUS
HEIPEPHIBHBIX 00BEKTOB M MPOIECCOB
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00paboTaHbl aBTOMATU3UPOBAHHOMN
CHUCTEMOM.

JMCKpEeTHOCTh AaHHBIX. BO3MOXKHOCTH
OMUCaHUs HENPEPHIBHBIX OOBEKTOB

Y MPOLIECCOB C TOMOIIBIO TUCKPETHBIX
JTAHHBIX.

HNudopmarimonHbie IpoIecchl —
MPOLIECCHI, CBSI3aHHBIE C XPAHCHUEM,
npeoOpa3oBaHUEM U Mepeiaueii JaHHbBIX

C IIOMOIIBIO0 TUCKPETHBIX JaHHBIX.
Br1aensate nHGOPMAIMOHHYIO
COCTABJISIOIIYIO TIPOIIECCOB

B OMOJIOTHUECKUX, TEXHHYECKUAX

Y COITMAJIBHBIX CUCTEMaX.

O1eHUBaTh YHCIIOBBIC MTAPaMETPhI
UH(OPMAITMOHHBIX MPOIIECCOB (00beM
aMATH, HEOOXOIUMOM ISl XpaHEHUS
uH(pOpPMAITUH; CKOPOCTh TIepeaadn

2.2

[IpencraBneHune
uHdopmanuu

CumBoi. AndaBut. MOITHOCTh
andasurta. PazHooOpaszue s3bIKOB

u andaBuToB. EcTrecTBeHHbBIE U
dbopmanbHbI€ SI3bIKU. AJIPaBUT TEKCTOB
Ha PYCCKOM $I3bIKE. JIBOMUHBIN
andasut. KonmmuecTBo BCEBO3ZMOXKHBIX
CJIOB (KOOBBIX KOMOMHAITUIA)
(UKCUPOBAHHOM JJIMHBI B JBOUYHOM
andasure. [IpeodbpazoBanue 1060r0
andasuta k 1BonyHOMY. KonmuecTBo
Pa3IMYHBIX CJIOB (PMKCUPOBAHHON
JUTUHBI B ajihaBUTE OIpeIeIeHHON
MourHOoCcTH. KogupoBaHue CHMBOJIOB
OJTHOTO ayipaBUTA C TOMOIIHIO KOJIOBBIX
CJIOB B Apyrom andaBute, KogoBas
TabJMIa, TEKOAUPOBAHUE.

JBonunsiit koa. [IpencraBnenue
JIAHHBIX B KOMITBIOTEPE KaK TEKCTOB

PackpbIBaTh CMBICI U3y4aEMBIX MTOHSITHH.
[IpuBOIUTH MMPUMEPHI KOJUPOBAHUS

C UCIIOJIb30BAHUEM PA3INYHBIX
an(aBUTOB, BCTPEUAIOIIUXCS B KU3HHU.
KoaupoBate 1 n1ekoaupoBaTh COOOIICHUS
10 U3BECTHBIM IIPaBUJIaM KOJIMPOBAHUS.
Onpenensars KOJINYECTBO Pa3IMUHBIX
CHUMBOJIOB, KOTOPBIE€ MOTYT OBITh
3aKOJUPOBAHBI C TOMOUIIBIO JBOUYHOTO
KoJ1a GUKCUPOBAHHOM JIJTUHBI
(paspsigHOCTH).

Onpenensars pa3psaHOCTh JBOUYHOTO
KOJ1a, HEOOXOMMOTO JIJIsl KOJUPOBAHUS
BCEX CMMBOJIOB aJi(paBUTa 3aIaHHOM
MOIIHOCTH.

[ToacunThIBaTh KOJUYECTBO TEKCTOB
JIAHHOW JIJTMHBI B JJaHHOM alihaBUTE.
OnepupoBaTh €IMHULIAMU U3MEPEHUS
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B IBOMYHOM aJiaBUTE.
NudopmarinonHsiii 00beM TaHHBIX.
but — MuHUManpHas equHUIA
KOJIM4YeCcTBa MH(POPMAITUN — JTBOUIHBIN
paspsan. Enunuiisl uamepenus
uH(}OopMaIMOHHOTO 00beMa JTAHHBIX.
burt, 6aiiT, knito0aunT, Meradaur,

rurabaint. CKopocTh nepeauu JaHHBIX.

Enuuuiiel ckopocTu nepegadu JaHHBIX.
KonupoBanue TekcToB. PaBHOMEpHBIN
kol. HepaBHoMepHbIi ko11. KonnpoBka
ASCII. BocbMuOUTHBIE KOTUPOBKH.
[Tonsitue o koguposkax UNICODE.
JlekonupoBaHue cooOImeHUI

C UCIOJIb30BAHHEM PABHOMEPHOTO

Y HEpPAaBHOMEPHOT'O KOJA.
HNudopmaiimoHHbIii 00beM TEKCTA.
Hckaxxenue nuaopmanuu npu
nepenaye. O011Iee MpencTaBieHne

o GpPOBOM IIPEACTABICHUN
ayJIMOBU3YaIbHBIX U IPYTUX
HETMPEPBIBHBIX JTAHHBIX.

Konuposanue ngera. L{BeToBbIC
monemu. Monens RGB. I'myouna
koaupoanus. [lamutpa. PactpoBoe

Y BEKTOPHOE IMPEACTABICHHE
nzoopaxkenuit. [lukcens. Onenka

Kom4yecTBa nHGopmanmu (OUT, OalT,
KWJI00alT, MerabaiT, ruradbair)

¥ CKOPOCTH TIEpeIau JaHHBIX.
KoaupoBate 1 1IeKOIUpPOBATh TEKCTOBYIO
HH(OPMAITHIO C UCTIOF30BAHIEM
KOJIOBBIX TaOJIHII.

Boruucisate ”HGOpMALIMOHHBIN 00BEM
TEKCTa B 3a/IaHHON KOJUPOBKE.
OnenuBath UHPOPMAITMOHHBIN 00bEM
rpaduueckux JaHHBIX JJI1 PaCTPOBOTO
M300paXKeHUsI.

Onpenenats 00beM MaMATH,
HEOOXOIUMBIN TSI IPEACTaBICHUS

U XpaHEHUs 3ByKOBOTO (aiina.
Ilpakmuueckue padomoi:

1. Onpeodenenue koda cumeona 8 pazHvlx
KOOUPOBKAX 6 MEKCMOBOM Npoyeccope.
2. Onpeoenenue kooa ysema 6 naiumpe
RGB 6 epagpuueckom peoaxmope.

3. Coxpanenue pacmpogozo
epaghuuecko2o uzo06paxicenust 8 pasHvix
dopmamax.

4. 3anucwv 38yK086bIX hatlios
C PA3IUYHBIM KAYECMEOM 38YHUaAHUS

(enybunot koouposanus u yacmomotl
OUCKDemU3ayuiL)
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HH(POPMAITMOHHOTO 00BEeMa
rpauuecKuX JaHHBIX JJIT PACTPOBOTO
n3oopaxkenus. KonupoBanue 3ByKa.
Pa3psimiHOCTB M yacToTa 3amnmcu.
KonmmuecTBo kaHamoB 3anucu.

OneHKa KOJTMYECTBEHHBIX TapaMETPOB,
CBSI3aHHBIX C PEACTABICHUEM

U XpaHEHUEM 3BYKOBBIX (hailsioB

Hroro no pazneny

11

Pazjen 3. UndpopMmaniuoHHble TEXHOJIOTUH

3.1

TexcToBBIC JOKYMCHTBI

6

TekcToBbIE TOKYMEHTHI U X
CTPYKTYPHBIC DJICMEHTHI (CTPaHHUIIA,
a03al1, CTPOKa, CII0BO, CUMBOII).
TekcToBBIN MPOLIECCOP — UHCTPYMEHT
CO3/IaHUsI, pEAAKTHPOBAHUS

u hopmatupoBaHus TekcToB. [IpaBua
HaOopa TekcTa. PeraktupoBanue
Tekcta. CoiicTBa cuMBOJIOB. LLIpudrt.
Tunel mpud o (pyodieHbIe,

C 3aceYKaMH, MOHOIIIUPUHHBIE).
[Tonmy>xupHOE M KYpCUBHOE HauepTAHHUE.
CpoiicTBa a03areB: TPaHUITLI, A03aITHBII
OTCTYII, UHTEPBaJl, BRIpABHUBAHUE.
[Tapametpsl crpanuiisl. CTUIEBOE
dbopmarupoBanue. CTpyKTypupOBaHHE
uH(OpMAITH C TTOMOIIBIO CITUCKOB

1 Ta0yMIl. MHOTOYPOBHEBBIE CITUCKH.

PackpbIBaTh CMBICT U3y4aEMBbIX OHSITHH.
AHaIM3UPOBaATh MOJIb30BATEIBCKUI
uHTEpQEic MPUMEHIEMOT0
MIPOrPaMMHOTO CpPEZCTBa B paboTe

C TEKCTOBBIMH JIOKYMEHTaMHU.
Onpenenars yclIoBUsSL U1 BO3MOXHOCTH
MIPUMEHEHUS POTPAMMHOTO CPEJICTBA
JUUISL PEIICHUS TUTIOBBIX 3aj71a4 B paboTe

C TEKCTOBBIMH JIOKYMEHTaMHU.

BrisiBsTE 00111€€ M pa3iuuusi B pa3HbIX
MPOrpaMMHBIX MPOJYKTaX,
MpEeAHA3HAYCHHBIX JJIsl PELIEHUS OJTHOTO
KJlacca 3a7a4 B paboTe C TEKCTOBBIMU
JIOKYMEHTaMHU.

CoznaBaTh U peIaKTUPOBATh TEKCTOBBIE
JIOKYMEHTBI ITOCPEICTBOM
KBATU(DHUITMPOBAHHOTO KJIABHATYPHOTO
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JloGaBiieHne TaOauIl B TEKCTOBEIC
JTOKyMeHTHI. BcTaBka n3o0pakeHuii
B TEKCTOBBIE TOKyMEeHThI. OOTeKaHUE
N300pakeHn TeKCTOM. BKimroueHme
B TEKCTOBBIN JIOKYMEHT JUarpaMM,
dbopmyI1, HyMepaIuu CTpaHull,
KOJIOHTUTYJIOB, CCHUIOK U JPYTHX

aneMeHToB. [IpoBepka npaBonucanus.

PaccranoBka nepeHocos.

I"'onocoBoii BBOJ TEKCTA.

OnTuyeckoe paclio3HaBaHUE TEKCTaA.
KomneroTepHbIii IepeBo.
Hcnonp3oBanue cepBucos MHTEpHETE
1151 00pabOTKU TEKCTa

MUChMa C UCIIOJIb30BaHNEM 0a30BbIX
CPEICTB TEKCTOBBIX PEIAKTOPOB.
dopmMaTupoBaTh TEKCTOBBIC JOKYMEHTBI
(ycraHaBmMBaThH MapaMeTPhl CTPAHHIIBI
JTOKYMEHTa; (OpMaTUPOBATH CHMBOJIBI
1 a03a11bl; BCTABISATH KOJOHTUTYIIBI U
HOMEpa CTPAHMII).

BcTaBiate B TOKyMEHT hOPMYIIHI,
Ta0JIUIIbI, U300paxeHus, 0POPMIIATH
CIIUCKH.

Hcnonb30BaTh CCHUTKA U IIUTHPOBAHUE
HMCTOYHUKOB TIPU CO37[aHUHU HA MX OCHOBE
COOCTBEHHBIX HH(POPMAITMOHHBIX
O0OBEKTOB.

Hcnonb30BaTh MHTEIUIEKTYaIbHBIC
BO3MOXHOCTH COBPEMEHHBIX CHCTEM
00pabOTKH TEKCTOB.

Ilpakmuueckue padomoi:

1. Cozoanue HebombLUIUX MEKCMOBBIX
OOKYMEHMO8 NOCpPeOCmEoM
K8AIUDUYUPOBAHHO20 KIABUAMYPHO20
AUCLMA C UCNOILb308AHUEM DA308bIX
cpeocme meKkcmoBvix pedaKkmopos.

2. DopmamuposaHrue meKcmosbix
ookymenmos (ycmanoexa napamempos
cmpanuybl 0OKyMeHma,
Gopmamuposarue cumeoios u abzayes;
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8CMABKA KOJIOHMUMYIO8 U HOMEPO8
cmpanuy).

3. Bcmaexa 6 ookymenm ¢hopmyn,
maoauy, u306pasicenuil, oghopmieHue
CNUCKOS.

4. Cosoanue nHebOILUUX MEKCMOBLIX
OOKYMEHMO8 C YUumamamiu U CCbLIKAMU
Ha yumupyembvle UCMOYHUKU

3.2

Kommbrorepnas
rpaduxa

3HAKOMCTBO C rpapuuecKuMu
penakTopaMu. PacTpoBbie pUCYHKH.
Hcnonp3oBanue rpaduyeckux
IpuMHATHBOB. Oriepanun
pPEIaKTUPOBAHUS TPAPUUECKUX
O00BEKTOB, B TOM YHCIIE ITUBPOBBIX
dboTorpaduii: u3BMEHEHHE pa3Mepa,
o0Ope3ka, MOBOPOT, OTPAKEHHE, padoTa
¢ obnactsamu (BBIICIICHHE,
KOIIUPOBAHME, 3aJIMBKA IBETOM),
KOPPEKIIHS IIBETA, SIPKOCTH

U KOHTpacTHOCTH. BekTtopHas rpaduxka.

Co31aHne BEKTOPHBIX PUCYHKOB
BCTPOEHHBIMU CPEJICTBAMH TEKCTOBOTO
nporieccopa Wik IPYruX MporpaMm
(mpunoxenuit). Jlobaienue
BEKTOPHBIX PUCYHKOB B JOKYMEHTBI

PackpbIBaTh CMBICIT N3y4aeMBbIX TTOHSITHH.
AHaNIU3UPOBATh MOJIb30BATENbCKUN
UHTEpPEIC NPUMEHIEMOTO
IIPOrPaMMHOTO CPEACTBA B paboTe

C KOMIIBIOTEPHOU rpapuKo.
OnpenensaTs yCIOBUSI U BO3MOXHOCTH
MPUMEHEHUS TPOTPAMMHOTO CPEJICTBA
JUTSL pellieHus] TUTIOBBIX 3a7a4d B paboTe

C KOMIIBIOTEPHOU rpauKoi.

BrisiBsTE 00111€€ M pa3inuus B pa3HbIX
MIPOrPaMMHBIX TIPOAYKTAX,
MpeAHA3HAUYCHHBIX ISl PEIICHUS OJTHOTO
KJlacca 3a7a4 B paboTe ¢ KOMIbIOTEPHOM
rpaduKoii.

CoznaBaTh U peJaKTUPOBATH
M300pakKeHUS C TIOMOIIBIO
MHCTPYMEHTOB PacTpPOBOTO
rpauYecKoro peaakTopa.

Co3pnaBath U peIaKTUPOBATH
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M300pa)KeHUs C TOMOIIBIO
WHCTPYMEHTOB BEKTOPHOTO
rpaduueckoro pegakTopa.
J100aBIIsATh BEKTOPHBIE PUCYHKHU

B JOKYMCHTBHI.

Ilpakmuueckue padomot.

1. Cozoanue ulumu peoaxmuposanue
U300pasicenust, 8 Mom yucie yuppoesvix
gdomoepaghuii, ¢ nomowvio
UHCMPYMEHMO8 PACMPOB020
epaguueckoeo peoakmopa.

2. Coz0anue u pedaxmuposanue
U300PadiCeHUsL C NOMOWBIO
UHCMPYMEHMO8 8EKIMOPHO20
epaguueckozo peoakmopa

3.3

MynsTMe qUiiHBIE
MpE3EHTALNU

[ToaroroBka MyJIbTUMEIUMHBIX
npe3eHtanuii. Cnaiin. Jlobasnenue
Ha caiij] TeKcTa U U300pakeHHUI.
PaboTa ¢ HECKOJILKUMH CIIafiIaMu.
JloGaBiieHue Ha clai
ayJMOBU3YaIbHBIX JTAHHBIX.
Anumanus. ['unepccbuiku

PackppIBaTh CMBICII U3y4aeMBIX MTOHATHH.
AHaIM3UpOBaTh MOJIb30BATEIBCKUI
UHTEp(PEeiic NPUMEHSIEMOTOo
IPOrpaMMHOT0 CpeCcTBa B padoTe

C MYJIbTUMEAUWHBIMU MPE3CHTALUSAMHU.
OnpenensaTe ycaoBUS U BO3MOXHOCTH
IIPUMEHEHUS POIrPAMMHOIO CPEACTBA
JUTSL pelIeHus] TUTIOBBIX 3aa4 B pabote

C MYJIbTUMEAUWHBIMU MPE3CHTALIUSMHU.
BrIsiBsTE 00111€€ M pa3inyuusi B pa3HbIX
MIPOTPAMMHBIX MTPOAYKTAX,
MIPEAHA3HAYECHHBIX ISl PEIIEHUS] OJJTHOTO
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KJIacca 3a7a4 B pabote

CoznaBath Mpe3eHTallUU, UCTIONb3YS
TOTOBBIE IITA0JIOHBI.

Ilpakmuueckue pabomut:

1. Cozoanue npezenmayuu

C 2UNEPCCHUIKAMU HA OCHOBE 20MOBBIX

C MyHBTHMCHHﬁHBIMH IMPC3CHTAIUAMMU.

waoba10H08
Hroro no pazneny 13
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO 34

YACOB 11O ITPOTPAMME
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8 KJIACC
HanmenoBanue
No KommyecTtBo OCHOBHBIE BUIBI IEITEILHOCTH
pasziesioB U TeM [IporpamMmmHoOE copepkaHue
n/n 4acoB o0 yJaronmxcs

y4eOHOro mpeamMera

Paznen 1. Teopernueckue oc

HOBBI HH(POPMATUKH

1.1

CucTeMbl CUMCIICHUS

6

Hemno3unmonHble 1 TO3ULIMOHHBIE
CUCTEMBI cuucieHus. Andasur.
OcHoBanue. Pa3zsepuytas ¢popma
3anucu yucia. [lepeBoa B 1€CATUUHYIO
CUCTEMY YHCEJ, 3aMMCAHHBIX B IPYTUX
CHUCTEMax cuucieHus. Pumckas
cucTeMa cuucieHusd. J{Bondnas
cucreMa cuncienus. [lepeBos nenbix
yucen B npezaenax ot 0 go 1024

B JIBOUYHYIO CUCTEMY CUHUCJICHHUS.
BocbsmepuuHasi cuctema CUMCIICHHUS.
[IepeBoa uncen U3 BOCbMEPUYHON
CHUCTEMBI B JIBOUYHYIO U JIECITUUHYIO
CUCTEMBI U 00pATHO.
[llecTHanuaTepuyHas cucTeMa
cuucnenus. [lepeBox yucen

U3 IIECTHAAIIATEPUIHON CUCTEMBI

B JIBOMYHYIO, BOCBMEPUYHYIO

U JIECATUYHYIO CUCTEMBI U OOpPaTHO.
ApudmeTnueckue onepaiuu

B JIBOMYHOMN CHCTEME CUMCIICHUS

PackpbiBaTh CMBICII H3y4aeMbIX TTOHATHH.
BpIsSBIATE pazimyne B MO3UIMOHHBIX

Y HETMIO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS.
BrisBasaTe o6111ee ¥ pa3inuns B pa3HbIX
MTO3ULMOHHBIX CUCTEMAX CYUCIICHUS.
3anuceiBaTh HeOOMbIIKe (0T 0 10 1024)
LEJIbI€ YKCIIA B PA3JIMYHBIX MO3UIMOHHBIX
crcTeMax CUMCIICHUs (IBOUYHOM,
BOCBMEPUYHOM, IECTHAIIATEPUYHON ).
CpaBHHUBATH LIEJIBIE YUCIIA, 3AMMCAHHBIC

B JIBOMYHOM, BOCBMEPUYHON

Y [IECTHAAUATEPUYHON CUCTEMAX
CUHCJICHHUSL.

BrinonHaTh onepanuun CioxKeHus

Y YMHOKEHUS HaJl HEOOIbIIMMU
JBOMYHBIMU YHUCIIAMU
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1.2 | DnemeHTHI 6 Jlornyeckue BBICKa3bIBaHMUS. PackpsIBaTh CMBICT U3y4aEMBIX IOHITHH.
MaTeMaTU4YECKOU Jlornueckue 3Ha4EeHMs BBICKA3bIBAHUN. | AHAIM3UPOBATH JIOTUHYECKYIO CTPYKTYPY
JIOTUKHU DneMeHTapHbIC U COCTaBHBIC BBICKa3bIBAHUI.

BbICKa3bIBaHUs. Jlornueckue onepauuu: | Mcrnonab30BaTh JOTHYECKUE ONIEPALIUH.
«W» (KOHBIOHKIIHS, JIOTHYECKOE Crpouth TaOIMIBI HCTUHHOCTH
YMHOXKEHUE), «HITN (TU3BIOHKIIHS, JUISL IOTUYECKUX BBIPAKECHUM.
JIOTHYECKOE CIIOKEHHUE), BBIUHCIATE ICTUHHOCTHOE 3HAYEHUE
«Hey (JIorH4ecKoe OTPUIIAHNUE). JIOTUYECKOTO BBIPAKECHUS.
[IpropuTeT JIOrHYECKUX ONeparni. 3HaKOMHTHCS C JIOTHYECKUMH OCHOBAMMU
Ornpenenenre ICTUHHOCTU COCTaBHOTO | KOMITbIOTEpA
BBICKA3bIBAHMSI, €CIIA H3BECTHBI
3HA4YECHUSA UCTUHHOCTU BXOIAIIUX
B HET'0 3JIEMEHTAPHBIX BBICKA3bIBAHUM.
Jlornueckue Boipaxkenus. [IpaBuna
3aIUCH JIOTUYECKUX BBIPAKECHU.
[TocTpoenue TadauLl HCTUHHOCTH
JIOTUYECKUX BBIPAKEHUN
Jlormyeckue 3MeMeHTbl. 3HAKOMCTBO
C JIOTUYECKMMHU OCHOBAaMU KOMIIBIOTEPA

Uroro no pazneny 12

Pa3nen 2. AnropurmMsl 4 NPOrpaMMHUPOBaAHHE

2.1

HNcnonnurenu
U aJITOPUTMBI.
AJITOPUTMHUYECKHE
KOHCTPYKLIH

10

[Tonsartue anropurma. MenonHurenu
aNrOpUTMOB. AJITOPUTM Kak IUIaH
YIIPABJICHUS UCTIOTHUTEIIEM.

CgotictBa anroputma. CriocoObI 3amicu
anroputMa (CJIOBECHBIN, B BUJIE
0JIOK-CXEMBI, TTPOrpaMma).

PackpbiBaTh CMBICT U3ydaeMbIX TOHATHUN.
AHanu3upoBaTh NpejiaraeMble
MOCJICIOBATEILHOCTA KOMaH/I

HA IPEAMET HAIUYHUS Y HUX TaKHUX
CBOWCTB aJrOPUTMa, KaK JUCKPETHOCTb,
JNIETEPMUHUPOBAHHOCTD, TOHATHOCTb,
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ANTOPUTMHYECKHE KOHCTPYKIINH.
KoncTpykuus «cnegoBanue.
JIunelinblid anropuT™. OrpaHUYEHHOCTD
JMHEVHBIX AJITOPUTMOB!
HEBO3MOYKHOCTb MPETYCMOTPETH
3aBUCHUMOCTD IOCIIEN0BATEIbHOCTH
BBITIOJIHAEMBIX OEHCTBUI OT MCXOIHBIX
NaHHbIX. KOHCTpYKIUS «BETBICHUE:
MOJIHAs ¥ HemoaHask (POPMBI.
BrinonHeHnre u HEBBINTOJIHEHUE
yCIIOBUS (MCTUHHOCTD U JIOXKHOCTh
BbICKa3bIBaHusl). [IpocThie U cocTaBHBIE
ycioBus. KOHCTpYKIIHS «IIOBTOPEHHUS:
LUKJIbI C 33IaHHBIM YHCJIOM
MMOBTOPEHUH, C YCIIOBUEM BBITIOJTHEHHS,
C IepeMeHHOoM 1ukia. Pa3paborka

7Tt pOPMaATHbHOTO UCTIOTHUTEIIS
AIrOpuT™Ma, IPUBOIALLIETO

K TpeOyeMoMYy pe3ysIbTaTy

TP KOHKPETHBIX UCXOAHBIX JAaHHBIX.
Pa3paboTka HECIIOKHBIX aJTOPUTMOB

C MCMOJIb30BAHUEM ITUKJIOB

Yl BETBJICHUU ISl YIIPABIICHUS
dbopMabHBIMU UCTIOTHUTEISIMHU,
TakuMu kak Pobot, Uepenaika,
UYeprexHuk. BeinonHeHne alropuTMoB
BPYYHYIO U HA KOMITBIOTEPE.

PE3yIABTaTUBHOCTD, MACCOBOCTb.
Onpenensate o OJOK-CXEME,

JUISl PELLICHHS] KAKOM 3aJ1auun
NIPEAHA3HAYECH JTAaHHBINA AJITOPUTM.
AHanM3upoBaTh N3MEHEHUE 3HAUEHU
BEJIMYUH IPU MTOIIarOBOM BBITIOJHEHUH
aNropuTMa.

Onpenensats 1o BHIOPaHHOMY METOAY
pelenus 3a1a4m, Kakue
ANrOPUTMUYECKUE KOHCTPYKIIMU MOTYT
BOWTH B aJITOPUTM.

CpaBHUBATH pa3IMYHbIEC AJTOPUTMBI
pELICHNS OAHOM 3a1auH.

Co3naBaTh, BBIIOIHATH BPYYHYIO

Y Ha KOMIIBIOTEPE HECIIOKHBIE
AJNTOPUTMBI C UCTIOJIb30BAHUEM

LMKJIOB U BETBJICHUM [JIs1 yIPaBICHUS
UCIIOJIHUTEISIMU, TAKUMHU Kak PoOoT,
UYepenamika, YepTeKHUK.

HcnonHATh rOTOBBIE AITOPUTMBbI

MIPU KOHKPETHBIX UCXOTHBIX

JAHHBIX.

CtpouTh 17151 UCTIOTHUTENS
apuMEeTHUECKUX JACHCTBUM 1IETTOYKHU
KOMaHJI, TaoIINX TpeOyeMbli
pEe3yAbTAT MPU KOHKPETHBIX UCXOAHBIX
JAHHBIX.
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CHHTAKCUYECKHUE U JIOTUYECKUE
omnOku. OTKa3bl

Ilpakmuueckue pabomeot.

1. Coz0anue u 6vinonnenue

HAa KOMNbIOMepe HeCA0HCHBIX
An2OPUMMO8 C UCNOIb30BAHUEM YUKIIOB
u gemenenuil Oisl Ynpaeietusl
ucnoanumenamu, makumu kaxk Pooom,
Yepenawxa, Yepmeorcrux.

2. Ilpeobpaszosanue arcopumma u3z 0OHOU
G opmbl 3anucu 6 opyeyio.

3. Paspabomka onsn ghopmanvHoco
UCNOJHUMENS Al2OPUMMaA, NPUBOOSULE2O
K mpebyemomy pe3yiomamy

NpU KOHKPEMHbIX UCXOOHBIX OAHHDBIX.

4. « Pyunoey ucnoaneHue 2omoeulx
an2opummo8 npu KOHKpEemHbIX UCXOOHbIX
OaHHBIX

2.2

S3BIK
MPOTPAMMHUPOBAHUSA

SI3wik mporpammupoBanus (Python,
C++, Ilackans, Java, C#, llIkonepHEBIH
Anropurmuueckuit fA3pik). Cucrema
IpOrpaMMHUPOBAHUS: PEIAKTOpP TEKCTa
porpamMm, TPAHCISTOP, OTIATIHK.
[lepemeHnHasi: TUI, UMsl, 3HAYEHUE.
Llenble, BEIECTBEHHBIE U CUMBOJIbHbBIE

nepemeHHble. OnepaTtop NprcBauBaHUs.

ApubdmMeTnyeckne BEIPKECHUS
U TIOPSZIOK WX BeIuucienus. Onepauu
C IIEJIBIMU YUCJIAMH: TICJIOUUCIICHHOE

PackpbiBaTh CMBICII H3y4aeMBbIX ITOHATHH.
Onpenenars o mporpamme,

JUJIS1 PEIICHUS] KaKOW 3aa4u OHa
IIpeIHa3HAYECHA.

CrtpouTth apudmeTnyeckue, CTpOKOBBIE,
JIOTUYECKHUE BBIPAKECHUS U BBIUUCIIATH UX
3HAYECHHS.

[IporpaMMupoBaTh JINHENHBIE
ANrOPUTMBI, PEATOIAratonme
BBIYHCIICHUE apUPMETHICCKUX,
CTPOKOBBIX U JIOTUYECKUX BBIPAKECHUI.
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JIeJIeHHE, OCTATOK OT JICJICHUSI.
Betenenust. CocTaBHBIE YCIOBHS
(3amuch JIOTUYECKUX BBIPAXKCHUN

Ha U3y4aeMOM SI3bIKE
nporpammupoBanus). Haxoxnenue
MUHUMYMa&HMaKCUMYyMa U3 JIBYX, TPEX
U 4eThIpeX yucen. Pemenne
KBaJIPATHOTO YPaBHEHMUSI, UMEIOILIETO
BEIIeCTBEHHbIE KOpHHU. [[nanorosas
OTJIaJIKa MPOrPaMM: MOIIArOBOE
BBINOJIHEHUE, IPOCMOTP 3HAUECHUHN
BEJINYWH, OTJIaJJOYHBINA BBIBOJI, BRIOOP
TOYKH OCTaHOBa. [IUKII ¢ yciaoBueM.
Anroput™m EBKiMIa A1 HaX0XKIECHUS
HanOOJIBIIEr0 OOIIEro ACIUTENS ABYX
HaTypaJbHBIX uyncel. PazOuenue
3allMCH HATYpaJbHOTO YMCIIa

B MMO3ULIMOHHOMN CUCTEME

C OCHOBAHHMEM, MEHBIIINM WU PaBHBIM
10, na otnenbHbIe HGPHL. [ukm

C IEPEMEHHOM. AJITOPUTMBI ITPOBEPKHU
JEIIMMOCTH OJTHOTO IIeJIOTO YHCIIa

Ha JIpyroe, MpOBEPKH HATYPaIbHOTO
yucia Ha npoctoty.O0paboTka
CUMBOJIbHBIX 1aHHBIX. CHMBOJIbHbBIE
(cTpoKOBBIE) TIEpEMEHHBIE.
[TocumBosIbHAsT 00pabOTKa CTPOK.

Pa3pabaTeiBaTh IpOrpaMmsl,

coJiep Kaliye oreparop (orepaTopsr)
BCTBJICHUS, B TOM YHCIIC

C MCTIOJIb30BAaHUEM JIOTUYECKHUX
OIIECpALUH.

Pa3pabaTbiBaTh IpOrpaMmsl,

cojep kariue orneparop (orneparops)
IUKJIA.

BBITIOHATE THATIOTOBYIO OTIAAKY
IpOTPaMM.

Ilpakmuueckue padomut.

1. Ilpoepammuposanue munelinvix
A20PUMMO8, NPEONOALAIOUUX
8bIYUCICHUE apUpMemUYecKux

U JIO2UHECKUX BbIPAICEHU HA U3YUAeMOM
sa3vike npoepammuposarust (00HoMm

U3 nepeyns: Python, C++, Iackany,
Java, C#, llIxonvHwiti Aneopummuueckuii
A30IK).

2. Paspabomka npoepamm, cooeporcawux
onepamop (onepamopul) eemeienus,

HA U3YYAEeMOM 5A3bIKe NPOSPAMMUPOBAHUSL
U3 NPUBEOEHHO20 Bblllle NePeyHs.

3. Paspabomka npoepamm, cooepaircauiux
onepamop (onepamopul) yuxida,

HA U3)4aeMOM 5A3bIKe NPOSPAMMUPOBAHUSL
U3 NPUBEOEHHO20 Bblllle NePeYHs.
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[Toacuer 94acTOTHI MOSBIICHUS] CHMBOJIA
B CTpOKe. BcTpoeHHbBIE QyHKITNH
JU1s1 00pabOTKH CTPOK

2.3 | AHanu3 alropuTMOB 2 OnpeneneHne BO3MOXKHBIX pe3yJIbTaTOB | PacKphIBaTh CMBICT N3yd4aeMbIX OHSTHIA,
paboTHI AITOpUTMa MPH TAHHOM AHaMM3UpPOBaTh TOTOBBIE AJITOPUTMBI
MHO>KECTBE BXOJHBIX JTaHHBIX, U TIPOTPaMMBbI
OIpeNieJICHHE BO3MOXKHBIX BXOJAHBIX
JAHHBIX, TPUBOSAIIUX K JTAHHOMY
pe3yabpTaTy

Hroro no pazneny 21

PesepBHOE Bpems 1

OBILIEE KOJIMYECTBO 34

YACOB IIO I[TPOI'PAMME
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9 KJIACC
HaunmenoBanue
No KonuuecTtBo OCHOBHBIE BUIBI JEATEILHOCTHA
pasziesioB U TeM [TporpammHoOe coneprkaHue
n/n 4acoB o0 yJaronxcs

y4e0HOr o mpeMeTa

Pazgen 1. llndpoBasi rpaMmoTHOCTH

1.1

I'moGanpHast ceTh
HNuTepHeT u cTpaTeruu
0e30I1acHOTr O
MOBEJICHUS B HEH

3

['mo6ansHas cets UnTepneT. IP-ampeca
y3710B. CeTeBOE XpaHEHHE TAHHBIX.
MeTo1b1 UHANBUIYaTBHOTO

Y KOJUIEKTUBHOT'O pa3MEIlEHHs] HOBOM
uHpopmaru B utepuere. bonbime
JlaHHbIE (MHTEPHET-JaHHBbIE,

B YACTHOCTHU JJAHHBIE COLMAIBHBIX
cereil). [lonsitue 06 uHGOPMAITMOHHON
0€30MacHOCTU. YTPO3bI
uH(}OpMaITMOHHON 0€30MacHOCTH

npu padoTe B r100aNbHON CETH

Y METOJIbl IPOTUBOIECUCTBHS UM.
[IpaBuna Oe3onacHoi
ayTeHTHU(UKAIIMU. 3aluTa JTUIHON
uHpopmaru B HTepHeTe.
be3omacHbie cTparernu noBeICHUA

B UnTtepnere. [Ipenynpexnenue
BOBJICUCHHUS B JICCTPYKTUBHBIE

U KpUMHUHAJIbHbIE (DOPMBI CETEBOM
aKTUBHOCTH (KUOEpOYITUHT, PUILIHHT

u apyrue Gopmbl)

PackpbIBaTh CMBICI H3y4aEMbIX MTOHITHH.
AHaJIM3UPOBAThH JOMCHHBIC UMEHA
KOMITBIOTEPOB U ajjpeca JOKyMEHTOB

B lHTEepHerTe.

OnpenensaTe MUHAUMAaJIbHOE BpeMs,
HE00X0ouMOe ISl TIepeiaduld U3BECTHOTO
o0beMa JJAaHHBIX 110 KaHATY CBSI3U

C M3BECTHBIMHU XapaKTEPUCTUKAMH.
Pacrio3HaBath MoTEHIIMAIBHBIC YTPO3bI
Y BPEIHBIC BO3ICHCTBHS, CBI3aHHBIC

¢ uH()OpPMaAIMOHHBIMU

1 KOMMYHUKAIIMOHHBIMU TEXHOJIOTHUSAMH,
OILICHHMBATh MpeJIaraeMble MyTH UX
yCTpaHEHUHI.

Ilpakmuueckue padomoi:

1. Co30anue komniekcHvix
UHDOPMAYUOHHBIX 00BEKMO8 8 8Ude 8eD-
cmpanuy, 8KIYAOWUX cpaguyeckue
00Bexmyl, ¢ UCNOIL308AHUEM
KoHcmpykmopog (uabnonos).

2. 3HaKoMcmeo ¢ Mexanusmamu
obecneuenus npuBaAMHOCMuU
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u beszonacHou pabomul ¢ pecypcamu
cemu Unmepnem, memooamu
aymenmugpuxayuu, 8 mom yucie
NPUMEHSEMBIMU 8 CEPBUCAX 20CYCILY2

1.2 | Pabota
B UH(OPMAITMOHHOM
IPOCTPAHCTBE

Bunbl nearensnoctu B IHTEpHETE.
UHTEPHET-CEPBUCHI:
KOMMYHUKAIIHOHHBIE CEPBHUCHI
(moutoBas ciryx0a, BUIeO-KOHPEPEHII-
CBSI3b U JJPYTUE), CIIPABOYHBIE CITYKOBI
(KapThl, paclMCaHus U APYrHE),
MIOMCKOBBIE CITYXKOBI, CITYXKObI
OOHOBJIEHHS IPOI'PAMMHOTO
oOecreyeHus u Apyrue Ciyxobl.
CepBuCHI TOCYJapCTBEHHBIX YCIYT.
OO6nauHble XpaHUJIUIIA JaHHBIX.
CpencTtBa COBMECTHOM pa3pabOTKH
JOKYMEHTOB (OHJIalH-0(HCHI).
[IporpammHoe obecrnieueHre Kak BeO-
CEpPBUC. OHJIAHHOBBIE TEKCTOBBIE

U TpaduuecKue peJakToOphl, CPeIbl
pa3paboTKH MporpaMm

PackpsiBaTh CMBICT N3y4aeMbIX
TTOHSTHM.

[IpuBOIUTE IPUMEPHI CUTYALIUH,

B KOTOPBIX TpeOyeTCsl NCIOJIb30BATh
KOMMYHUKAIIMOHHBIE CEPBHUCHI,
CIIPABOYHBIE U TIOUCKOBBIE CITYXKOBI U JIp.
OrnpenensTe KOJIUYECTBO CTPAHULL,
HalJICHHBIX TOMCKOBBIM CEPBEPOM

IO 3aIpocaM C UCIOJIb30BAaHHEM
JIOTUYECKUX OIEPaLHii.

[IpuBOIMTH PUMEPHI YCIIYT,
JOCTYITHBIX Ha CEPBUCAX
FOCYJIAPCTBEHHBIX YCITYT.

[IpuBOANTH NpUMEPHI OHIANHOBBIX
TEKCTOBBIX U IPAPUUECKUX PEAAKTOPOB,
cpen pa3pabOTKH MpOrpamM.
Ilpakmuueckue padomui:

1. llouck ungpopmayuu 6 cemu
Hnmepnem no zanpocam

C UCNOIb308AHUEM JIO2UYECKUX ONEPAYUL.
2. Ucnonvzosanue ounaiin-oguca

0151 pa3pabomxu OOKyMeHmMos

Hroro no pazneny
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Pa3nen 2. Teopernueckne 0CHOBbI MHPOPMATHKHU

2.1

MonenupoBanue
KaK METOJI ITO3HAHUSA

8

Mopensb. 3agauu, pernaembie

C TIOMOIIBIO0 MOJICITUPOBAHUSI.
Knaccuduxanum monaenei.
MarepuasbHble (HATYpHBIC)

1 MH(OPMAIIMOHHBIE MOJIEIH.
HenpepbIBHBIE B TUCKPETHBIE MOJIEIIH.
Nmuraunonnsie Mmoaenu. Urposeie
mozenu. O1ieHKa aiekBaTHOCTA MOJIETTU
MOJICIIUPYEMOMY OOBEKTY U LEIISIM
MoaenupoBaHus. TaOIMIHBIC MOICITH.
Tabnuua kak npeacTaBIeHUuE
otHomeHus. baszbl ganHbIX. OTOOD

B TA0JIUIIE CTPOK, YAOBJIETBOPSIOMIUX
3amanHoMy yciosuto. ['pad. Bepiuna,
pedpo, nyTh. OpUEHTUPOBAHHBIC

W HeOpHeHTHUpOoBaHHbBIC Tpadbl. J[mHa
(Bec) pebpa. Becosast marpuiia rpada.
JnvHa myTH MeX Iy BepiiMHaMu rpada.
[Touck onTUManbHOTO MTYTH B Tpade.
HavanbHas BepiinHa (MICTOYHUK)

1 KOHEYHasl BepIInHa (CTOK)

B OPUCHTHUPOBAHHOM rpade.
Breruucienne koqmdecTBa myrei

B HaITPaBJICHHOM aIMKJIMYECKOM rpade.
Hepeso. Kopenb, Bepimna (y3en),
aucT, pedpo (myra) aepesa. Boicora

PackpbIBaTh CMBICI U3y4aeMbIX TOHSATHUH.
Omnpenensate BUI HHPOPMAIIHIOHHON
MOJICJIM B 3aBUCUMOCTHU OT CTOSILIEH
3aJ1ayu.

AHanmu3upoBaTh UH(HOPMAIIOHHBIE
Mozenu (Tabauubl, rpapukH,
JUarpaMMbl, CXeMBbI U Jp.).
OcymiecTBIsITh CUCTEMHBIN aHAIIN3
00BEKTa, BBIACIATH CPEIU €TI0 CBOWCTB
T€ CBOMCTBA, KOTOPBIE CYIIECTBEHHBI

C TOYKH 3pEHUS 1€JIe MOJIETUPOBAHUS.
OueHuBath aJIEKBaTHOCTh MOJENN
MOJICTUPYEMOMY OOBEKTY U IEJISIM
MOJETUPOBAHMUS.

CTpouTh 1 UHTEPIPETUPOBATH
paziuuHbie HHOPMAIIMOHHBIE MOJISITH
(Tabnuiibl, TUarpamMmel, Tpadsl, 1epeBo,
CXEMBI, OJIOK-CXEMBI aJITOPUTMOB).
HccnenoBaTh ¢ MOMOIIBIO
MH(POPMAIIMOHHBIX MOJIEIEH O0BEKTHI

B COOTBETCTBUH C IIOCTABJIICHHOM 3a1aucil.
N3ydath 3Tanbl KOMIOBIOTEPHOTO
MOJICTTMPOBAHMUSL.

PabGoTaTh ¢ rOTOBBIMH KOMITbIOTEPHBIMU
MOJIEIISIMU U3 PA3TMYHBIX TTPEAMETHBIX
obacreil.
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nepesa. [lonnepeso. [Tpumepsl
WCITOJIb30BaHUs AepeBbeB. [lepebop
BapUaHTOB C IMOMOIIIBIO JIEpEBa.
[TonsiTE MaTEMATUYECKON MOJIEIIN.
3agauu, peiraeMble ¢ TOMOIIBIO
MaTeMaTHIECKOro (KOMITBIOTEPHOT'0)
MojienpoBanusa. OTindue
MaTeMaTU4eCKOM MOJIEIN OT HATYPHOU
MOJIEH U OT CIIOBECHOTO
(muTepaTypHOI0) OonmMcaHus 00BEKTA.
DTanbl KOMIBIOTEPHOTO
MOJICIMPOBAaHUS: IOCTAHOBKA 3a/1a4uH,
MOCTPOECHHE MaTEMAaTUYECKOU MOJIEIH,
porpamMMHasi peajiv3anusi,
TECTUPOBAHUE, MPOBEIACHUE
KOMITBIOTEPHOI'O SKCIIEPUMEHTA, aHAJIN3
€ro pe3yJiabTaToOB, YTOUHEHHE MOJIEIIN

Ilpakmuueckue pabomot:

1. Coz0anue oonomabauunou b6azol
oannvix. [louck oannvix 6 2omosoii base.
2. Paboma ¢ comoevimu
KOMNbIOMEPHbIMU MOOENIMU

U3 pa3IUYHbIX NPeOMemHubiX oo1acmetl.

3. Ilpoepammnas peanuzayus
nPOCMenuux Mamemamuyeckux mooeiel

Hroro no pazneny

8

Pa3jien 3. AnropurmMsbl M NPOrpaMMHpPOBaHUE

3.1

Pazpabotka
aITOPUTMOB
U TIPOrpaMM

6

Pa30Ouenue 3a1aun Ha MoA3aAauu.
CocraBieHle aropuTMOB U ITPOTPaMM
C UCITOJIb30BAHUEM BETBIICHUH, IUKJIOB
Y BCIIOMOTaTENbHBIX aJITOPUTMOB

IUISl YIIPABJICHUS UCTIOJTHUTEIEM

Po6oT nnm ApyruMu UCTIOTHUTEIISIMH,
TakMMU Kak Yepenaiuka, UepTe:KHUK

U ApyruMu. TaGnuuHbIe BEIMUYUHbI

PackpbiBaTh CMBICII H3y4aeMBbIX ITOHATHH.
Pa3pabaTeiBaTh IpOrpamMmel

TUTst 00pabOTKH OJTHOMEPHOTO MacCHBa
IEJIBIX YHCeTI.

Ocy1iecTBsATh pa30UEeHUE UCXOTHOM
3a/1ayy Ha MO/3a/1a4H.

PazpabaTeiBaTh IpOrpaMmel,
coaeprkaiiue noanporpammy(bl).
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(mMaccuBbl). OHOMEpPHBIC MACCHUBHI.
CocraBrieHue 1 0TJIaJKa Iporpamwm,
peaU3YIONINX TUIIOBBIE AITOPUTMBI
00pabOTKH OTHOMEPHBIX YHUCIOBBIX
MacCCHBOB, Ha OJTHOM M3 SI3BIKOB
nporpammupoBanus (Python, C++,
ITackans, Java, C#, 11IkonbHBIH
AJNTOpUTMUYECKHAN S3BIK):
3aIl0JIHEHUE YMCIOBOTO MacCHBa
CIIy9aifHBIMH YHCJIaMH, B COOTBETCTBUHU
¢ (opMyJIOH WM IyTEM BBOJIA YHCEl,
HAXO0XKJIEHUE CYMMBI 3JIEMEHTOB
MacCHUBa, TMHEWHBIN MTOUCK 33JIaHHOTO
3HAYEHUS B MACCUBE, MOJCUET
AIIEMEHTOB MACCHBA,
YIIOBJIETBOPSIIONIUX 3aIaHHOMY
YCIIOBHIO, HAXOXKICHHE
MHUHUMAaJIBHOTO (MaKCUMAaJIBHOTO)
anemeHTa MaccuBa. COpTUpOBKa
MaccuBa. O6paboTka MOTOKA JaHHBIX:
BBIYHCIICHUE KOJIMYECTBA, CYMMBI,
cpenHero apupMeTHIECKOro,
MHUHHUMAJIBHOTO U MaKCUMaJIBHOTO
3HAYEHUS DJICMEHTOB
MOCJICZIOBATEILHOCTH,
YIIOBJIETBOPSIIONIUX 33 ITaHHOMY
YCIIOBUIO

Ilpakmuueckue pabomut:

1. Cocmasnenue npoepamm

C UCNOIL308AHUEM 8CHOMOAMETbHBIX
aneopummos OJis YnpaeieHusl
ucnoaHumenamu, maxkumu kax Pobom,
Yepenawxa, Yepmeorcrux.

2. Cocmasnenue u omiaoKka npocpamm,
Peanu3yIouux munossie ajleopummbl
00pabomKu 0OHOMEPHBIX YUCIOBLIX
MAccu8os8, Ha OOHOM U3 A3bIKO8
npoepammuposanus (Python, C++,
Tackanw, Java, C#, [lxonvHbli
Aneopummunecxuti A3vix)
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3.2 | Yrpasienue 2 VYmpasnenue. Curnan. O6partHas cBsi3b. | PackpbIiBaTh CMBICHT U3y4aeMbIX MOHSATUH.
[Tomyuenue curHanoB oT UGPOBHIX AHanmM3UpOBaTh OTHOIICHUS B )KHUBOU
JATYMKOB (KacaHUsl, paCCTOSIHUS, CBETA, | MPHUPOJIE, TEXHUYECKUX U COITUATBHBIX
3ByKa U JIpyroro). [Ipumepsr (IIKOJTa, CEMbSI M JIP.) CUCTEMAaxX
MCITOJIb30BaHUS IPUHIIUIIA OOPATHOM C TIO3UITUH yIIpaBJICHUSI.
CBSI3M B CUCTEMax YIPaBJICHUS N3ydaTs mpuMepbl poOOTH3HPOBAHHBIX
TEXHHYECCKUMHU YCTPOUCTBAMHU CHUCTEM.
C TIOMOIIIBIO JATYUKOB, B TOM YHCIIE Ilpakmuueckue pabomut:
B poOoToTexHuke. [Ipumepsl 1. 3naxomcmeo ¢ yuebHoti cpedoti
POOOTHU3HPOBAHHBIX CHCTEM (CHCTEMa | paspabomku npocpamm YnpaeieHus
YIIPABJIECHUS JBHKECHUEM ogudCywUMUC pobomamu
B TPAHCIIOPTHOM CUCTEME, CBApOYHAas
JIMHUS aBTO3aBO/IA,
aBTOMATU3WPOBAHHOE YIIPABJICHHE
OTOIUUICHMSI IOMa, aBTOHOMHAs CHUCTEMa
YIIPaBIICHUS TPAHCTIOPTHBIM CPEJCTBOM
U IPyrue CUCTEMBI)

Uroro no pazneny 8

Pa3jnen 4. UndpopMmaniuoHHbIe TEXHOJIOTUH

4.1 | DNeKTpOHHBIE 10 [TonsiTue 00 HNEKTPOHHBIX TAOJIUIIAX. PackpsiBaTh CMBICT N3y4aeMbIX

TaOIMILIBI THUIIBI JaHHBIX B TYEHUKAX DJIEKTPOHHOU | IOHSTHUM.

Tabnuiel. PegaktupoBanue AHaJIM3UPOBATh MOJIb30BATEIILCKUI
u hopMaTupoBaHuE TAOJIHII. uHTEpPeiic MPUMEHIEMOTO
Bcerpoennbie hyHKIMM 7151 TTOUCKA IPOrpaMMHOI0 CpeJICTBa B paboTe
MaKCMMyMa, MUHUMYMa, CyMMBI C DJIEKTPOHHBIMU TAOIUIIAMH.
U CpEIHEro apu(pMeTHuIecKoro. Onpenensats ycaoBHsl U BO3MOXHOCTH
CopTHupoBKa JIaHHBIX B BBIJCIICHHOM PUMEHEHUS TPOTPaMMHOTO CPEICTBA
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nuanasone. Iloctpoenne nuarpamMm JUIS pellieHUs] TUIOBBIX 33Ja4 B pabore
(rucrorpamma, KpyroBasi Juarpamma, C 3JIEKTPOHHBIMH TA0IHUIIAMHU.

TOYEeUYHas Auarpamma). Beibop tuma BoIsaBisITh 00111€€ M pa3inuyus B Pa3HbIX
nuarpammsbl. [IpeoOpazoBanue popmyn | MpOrpaMMHBIX TPOAYKTaX,

py KonupoBaHuU. OTHOCUTEINbHAS, MPEeIHA3HAYECHHBIX JIJISl PEIIEHUS OJTHOTO

a0COJIIOTHAS U CMEIIaHHAas ajapecanus. KJlacca (paBHI)IX KJIaCCOB) 3aJ1a4 B pa60Te
VY CcI0BHBIC BEIYHMCIICHHS B QJICKTPOHHBIX | C OJICKTPOHHBLIMU Ta6JIHIIaMH.
Ta6JII/I]_IaX. CYMMI/IPOBaHI/Ie H I10JCHCT PGIIaKTI/IpOBaTB u (bOpMaTI/IpOBaTB

3HAYCHHH, OTBEUAIOIINX 33JaHHOMY AIIEKTPOHHBIEC TAOJIHUIIBI.

yciioButo. O0paboTka 00JIbIINX AHamM3UpOBaTh U BU3YaJIU3UPOBAThH
HaOOPOB JaHHBIX. YKCIEHHOE JTaHHBIE B DJIEKTPOHHBIX TaOIHUIIaX.
MOJICJTMPOBAHHE B AIEKTPOHHBIX BEBIOTHATE B 3JIEKTPOHHBIX TaOIHIIax
TabIMIax pacueTsl 0 BBOJUMBIM TOJIH30BATEIEM

dhopmyliaM ¢ UCIIOJIb30BaHHEM
BCTPOCHHBIX (PYHKITUH.

OcymecTBasITh YUCIEHHOE
MOJICTMPOBAHHUE B MPOCTHIX 3a7a4ax

W3 Pa3IMYHBIX MPEIMETHBIX 00JIacTeH.
Ilpaxkmuueckue padomeut.

1. B6o0 oannwvix u gpopmyn, ogpopmaenue
maoauybvl.

2. Copmuposka u gpunompayus OaHHbIX
8 2JIeKMPOHHLIX MAOIUYAX.

3. llocmpoenue ouacpamm u epaguxos
8 27IeKMPOHHBIX MAOIUYAX.

4. BvinonneHue pacuemos no 6800UMbIM

nov3oeamenem hopmynam
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C UCNOIL308AHUEM BCPOEHHBIX
@dyHKyul.

5. Obpabomxka 6oabuiux Habopos
OaHHbIX.

6. Yucarennoe mooenuposanue

8 2JIeKMPOHHBIX MAOIUYAX

4.2 | UadpopmaiimoHHbIE 1 Ponb nHGOPMALIMOHHBIX TEXHOJIOTUI PackppiBaTh CMBICT N3y4aeMBIX TOHSITHUH.
TE€XHOJIOTUU B Pa3BUTHU SKOHOMHKH MHpPa, CTpaHbl, | OOCYyXIaTh poib HH()OPMALNOHHBIX
B COBPEMEHHOM pernona. OTKpbIThIE 00pa30BaTENbHBIE | TEXHOJIOIMH B COBPEMEHHOM MHpE.
o01ecTse pecypcesl. Ilpodeccun, cBs3anHbIe OOcyx)aaTh 3HaYE€HUE OTKPBITHIX
¢ UH(OPMATHKOM 00pa30BaTEIbHBIX PECYPCOB
¥ UTHPOPMAIIMOHHBIMH TEXHOJIOTHSIMHU: | ¥ BO3MOXHOCTH UX HCIOJIb30BaHUS.
BeO-M3aliHED, IPOTrPAMMHUCT, AHanmu3upoBaTh HU(POBBIE HABBIKH,
pa3paboTUYNK MOOMIIbHBIX PUJIOKCHHH, | KOTOPBIMU JOJDKEH 00J1a1aTh BBIITYCKHUK
TECTUPOBILHUK, APXUTEKTOP IIKOJIBI.
IPOrPaMMHOT0 00€CTICUEeHHUS], Nzyaats npodeccun, cBsI3aHHBIC
CHELUAINCT 110 aHAJIN3Y JAHHBIX, ¢ “HPOPMATUKON U UHPOPMALIMOHHBIMU
CUCTEMHBIN aIMUHHCTPATOP TEXHOJIOTUSMH.

Ilpakmuueckue pabomoi:
1. Coz0anue npezenmayuu
o npogheccusix, ceszannvix ¢ UKT

Hroro no paszneny 11
Pe3epBHOE Bpems 1
OBHIEE KOJIMYECTBO 34

YACOB 11O ITPOT'PAMME
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MNEPEYEHDb (KOAU®UKATOP) PACITPEAEJIEHHBIX IO KJIACCAM
MPOBEPSIEMbBIX TPEFOBAHUM K PE3YJBTATAM OCBOEHUSA
OCHOBHOM OFPA30BATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA U DJIEMEHTOB COAEP KAHUA

HO UHOPOPMATUKE

B ¢denepanbHBIX M pernoHaNbHBIX MPOLEAYpax OLEHKH KadyecTBa OOpa30BaHUs
UCTIONIB3YETCS MepeueHb (KOAU(PHUKATOpP) paclpelesieHHBIX MO KjaccaMm IPOBEPSEMBIX
TpeOOBaHMI K pe3ysibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTeIbHOM MpPOrpaMMbl
OCHOBHOTI'0 00111eT0 00pa30BaHus U AJIEMEHTOB COIepKaHUs IO HHPOpPMATHKE.

7 KIIACC

IIpoBepsiemble TPeOGOBAHUS K pe3yJibTaTaM OCBOEHHsI OCHOBHOI 00pa3oBaTe/ibHOI
MPOrpaMmabl

Kon [IpoBepsieMble TpeAMETHBIE PE3YIBTATHI OCBOCHUSI OCHOBHOM
IIPOBEPSAEMOT0 |  00pa3oBaTEIbHON MTPOrpaMMbl OCHOBHOTO O0IIIEro 00pa3oBaHus
pe3yibTara

1 ITo Teme «udpoBasi rpaMOTHOCTE
1.1 [losicHaTh Ha m@OpUMepax CMBICI TOHATUA  «UHPOpPMALUD,
«MH(QOpPMALMOHHBIA  mpouecc»,  «obOpaboTka  HHPOPMALUNY,

«XpaHeHre HHPOpMAIIUNY, «Iepenada HHHOpMAaIun

1.2 [IpuBOAUTE NTPUMEPBI COBPEMEHHBIX YCTPOUCTB XPAHEHHUSI U IIEPEAAUN
uH(dOpMaIK, CpaBHUBATHh UX KOJTMYECTBEHHBIC XapaKTEPUCTUKH

1.3 [lonydyarb © wuCHONB30BaTh HWH(POPMALMIO O XapaKTEPUCTHUKAX
MEPCOHAJILHOTO KOMIIBIOTEPA U €r0 OCHOBHBIX AJIEMEHTAaX (Mpolieccop,
OllepaTUBHAs MaMATh, TOJITOBPEMEHHAs MaMSATh, YCTPOMCTBA BBOJIA —
BBIBOJIA)

1.4 COOTHOCUTB XapaKTEPUCTUKH KOMIBIOTEPA C 3aJa4aMH, PEIIAEMbIMU
C €r0 IIOMOIIBIO

1.5 OpueHTUpPOBAThCA B MEPAPXUUYECKON CTPYKType (hailjioBOM CHUCTEMBI
(3amuchIBaTh MOJIHOE UM (haiina (kaTayora), myTh K (aiiny (kaTaiory)
N0 MMEIOUIEMYCS ONUCAaHUIO0 (DaillloBOl CTPYKTYpbl HEKOTOPOIo
MH()OPMAITMOHHOTO HOCUTEJIS )

1.6 PaGorate ¢ (pailyioBOli CHCTEMOW TEPCOHAIBHOIO KOMIIbIOTEpa
C MCITOJIb30BaHMEeM rpadudaeckoro nuTepdeiica: cozaaBarh (KOMMPOBATH,
nepeMeIiaTh, MePeUMEHOBBIBATh, YAAIATh W apXUBUPOBATH (Haiiibl
Y KaTaJIoIt, UCIOJIb30BaTh aHTUBUPYCHYIO IIPOrpaMMy)
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1.7

Hckate wHbopManuio B MHTEpHETE (B TOM YHCIE IO KIFOYEBBHIM
CJIOBaM, MO H300paXKeHUI0), KPUTUYECKH OTHOCUTHCA K HalIEHHON
uH(dopmaIm, OCOo3HABATh OMACHOCTh MJIsi JIMYHOCTU U 0OIlecTBa
pacpoCTpaHCHUS BPEAOHOCHOW WHGOpMAUM, B TOM YHCIC
HDKCTPEMHUCTCKOTO U TEPPOPUCTHUUECKOTO XapaKTepa

1.8

[ToHUMATH CTPYKTYPY aIpecoB BeO-pecypcoB

1.9

Hcnons30BaTh COBPCMCHHBIC CCPBUCHI I/IHTepHeT-KOMMYHHKaHHﬁ

1.10

Cobmonath TpebOoBaHHsA O€30MAaCHON JKCIUTyaTallud TEXHUYECKHUX
CpeACTB HH(OPMALMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJIOTHH,
CO0JII0/1aTh CETEBOM ATHKET, 0a30Bble HOPMbI THPOPMALIMOHHON ATUKHU
U TpaBa IpH paboTe ¢ MNPUJIOKEHUSAMH Ha JIOOBIX YCTpOMCTBax
u B MHurepHere, BbpIOMpaTh O€30MaCHBIE CTPATETHMU IOBEICHUS
B CETHU

1.11

HpI/IMCHHTB MCTO/bI HpO(bI/IJIaKTI/IKI/I HCTAaTUBHOI'O BJIIMAHHA CPCACTB
I/IH(bOpMaI_II/IOHHBIX N KOMMYHHUKAIINOHHBIX TE€XHOJIOTUH Ha 300pPOBBC
IIOJIB30BATCIIA

1o Teme «TeopeTnyeckrne OCHOBBI UHPOPMATUKI

2.1

KoaupoBars u nexkoaupoBaTh COOOLICHMS MO 33aJaHHBIM IpaBUIIAM,
JEMOHCTPUPOBAaTh NMOHUMAHHWE OCHOBHBIX IPUHLHWIIOB KOJWPOBAHUS
UH(POPMAITUH PA3TUYHON PUPOJIBI (TEKCTOBOM, rpadyuuecKoi, ayuo-)

2.2

CpaBHUMBaTh JJIMHBI COOOIIEHUWH, 3alMMCAaHHBIX B  Pa3IUYHBIX
anaBuTax, ONEpUPOBaTh €IUHULAMHU U3MEPEHUST HHPOPMAILIMOHHOTO
o0beMa U CKOPOCTH Mepelaul JAaHHBIX

2.3

OneHuBaTh M CpaBHUBAaTh pa3Mepbl TEKCTOBBIX, TIpapUUECKUX,
3BYKOBBIX (paiijIoB ¥ BUAEO(DAIOB

[To Teme «MHpOpMaLIMOHHBIE TEXHOTOTHUM)

3.1

[IpencraBnsiTb  pe3yJbTaThl  CBOEH  JESITEIBHOCTHUB BHJE
CTPYKTYPHUPOBAHHBIX WJUTIOCTPUPOBAHHBIX JOKYMEHTOB,
MYJIbTUMEIUUHBIX MPE3EHTALUN

IIpoBepsieMmble 3JIEMEHTHI COAEPKAHNS

Kon [IpoBepsieMBbll DJIEMEHT COAECPIKaAHUS
1 [MudpoBast rpaMOTHOCTH
1.1 KommnbioTep — yHHBEpCaIbHOE BBIUUCIUTENILHOE YCTPOUCTBO, paboTaroliee

IO IIporpamMme. Turnbr KOMIIBIOTEPOB: MECPCOHAJBHBIE KOMIIBIOTCPHI,
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BCTPOEHHBIE KOMIIBIOTEPHI, CYNEPKOMIBIOTEpPbl. MOOUIbHBIE yCTPOMCTBA.
TexHuka 0€30MaCHOCTH U IpaBHiia padOThl HA KOMIIBIOTEPE

1.2

OcHOBHbIE KOMIIOHEHTHI KOMIbIOTEpa W HX Ha3zHadeHue. [Iporeccop.
OmnepaTuBHas W JOJTOBpEMEHHasl MaMsATh. Y CTPOICTBa BBOAA M BBIBOJA.
CeHcopHblii  BBOJA, JaT4UKH  MOOHWIJIBHBIX  YCTpPOMCTB,  CpelcTBa
OMOMETpUYECKON ayTeHTU(UKALIUN

1.3

Hcropust pa3BUTUS KOMIBIOTEPOB U MPOrPaMMHOrO  0O€cIeYeHUsl.
[lokonennst  kommbrOoTepoB.  COBpEMEHHBIE  TEHICHUMM  Pa3BUTHUSA
KoMibtoTepoB.  Cymepkommbrorepsl.  [lapaymenbHbsle  BBIYUCIICHHS.
[lepconanpHbIil KOMIbIOTEP. [Ipolieccop M ero xapakTepucTUKH (TaKTOBas
4acToTa, pa3pAnHOCTh). OnepaTuBHas naMsiTh. J[oJroBpeMeHHasl MaMsTh.
YcrpoiictBa BBoAa M BbIBOA. OO0BEM XpaHHMBIX JaHHBIX (OmepaTuBHAS
NaMATh KOMIIBIOTEpA, >KECTKHM JHUCK M TBEPAOTEIbHBIM HAKOMMUTEINb,
TIOCTOSTHHASI TTAMSITh CMapT(POHA) U CKOPOCTh JJOCTYIA JUIS PA3IMIHBIX BHIOB
HOCHUTEIEH

1.4

[Iporpammuoe oOecriedyeHue KomrmbioTepa. [lpukiagHoe mnporpaMMHOE
obecieuenue. CuctemHoe mnporpammHoe obOecrnedeHue. Cucremsl
nporpamMmmupoBanus. [IpaBoBast oxpaHa mporpaMM U JaHHBIX. becriaTapie 1
YCJIOBHO-0O€CIlIaTHBIE TTporpaMMbl. CBOOOIHOE MTPOTPAMMHOE 00ECIICUCHHE

1.5

@aiinel w  manku  (kataioru). Tumbl ¢aiinoB. CaolictBa  (paitios.
XapakTepHble pa3Mmepbl (aiioB pPa3IMYHBIX THIOB (CTpaHHUIA TEKCTA,
ANIEKTpOHHAasT  KHuWra, (Qororpadus, 3amuch TMECHU,  BUJCOKJIUII,
MOJTHOMETPaKHBIN (UITEM)

1.6

[TpuHIHIEI TIOCTpOCHMS (aitoBeix cucTeM. [loHoe wms ¢aiina (mamkw,
katasiora). [TyTh K ¢aiiny (marnke, kaTauory)

1.7

@aitnoBelii MeHemxkep. Pabora ¢ (Qaitnmamu M nankamu (KaTaJoramH):
CO3/IaHHE, KOIIMPOBAHHUE, IEPEMEIIEHUE, NEPEMMEHOBAHUE W YAAJICHUE
¢aitioB 1 mamnok (kartaimoro). ITouck QaiiyioB cpeicTBaMu ONEPaMOHHON
CUCTEMBI

1.8

ApxuBanus gaHHbIX. Mcnonb30BaHue MporpaMm -apXuBaTOPOB

1.9

KomnbroTepHbIE BUPYCHI U IPYTHE BPEIOHOCHBIE MTPOTrpaMmel. [IporpaMmel
ISl 3aIATHI OT BUPYCOB

1.10

OO0beauHeHne KoMIbioTepoB B ceTh. CeTh MHTEpHET. BeO-cTpanuia, Beo-
caiit. CTpykTypa aapecoB BebO-pecypcoB. bpaysep. [louckoBbie CHUCTEMBI.
[Touck wHbOpMaMK 1O KIIOYEBBIM CJIOBaM W TI0 H300pakEHUIO.
JloctoBepHOCTh HH(pOPMAITUH, TTOTydeHHON n3 MHTEepHEeTa

1.11

CoBpeMeHHbIE€ CEPBUCHI HHTEPHET-KOMM YHUKALINI
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1.12

CereBoil 3THKET, 0a30Bble HOpPMBbI HMH(DOPMALIMOHHOW O3TUKM U IIpaBa
npu pabore B cetu HutepHer. Ctparernn O0€30MacHOTO MOBEICHUS
B MHTEpHETE

TeopeTuueckue 0CHOBBI HH(MOPMATHKU

2.1

Nudopmanuss — OJHO W3 OCHOBHBIX IIOHATHM COBPEMEHHOM HayKH.
Nudopmanmss kak CBeJeHHUS, IpPEAHA3HAUCHHBIC IS  BOCHPHUATHS
YeJI0BEKOM, U MHGOpPMAIUs KaK JaHHbIE, KOTOPbIE MOT'YT ObITh 00pabOTaHbI
ABTOMAaTU3UPOBAHHON CUCTEMOU

2.2

JIMCKpEeTHOCTh JaHHBIX. BO3MOXXHOCTh ONMUCAHKUS HEMPEPHIBHBIX OOBEKTOB
U TIPOILIECCOB C TIOMOIIBIO JIMUCKPETHBIX AaHHBIX. HHbopManroHHbIE
MPOIIECCHl — TMPOIECCHI, CBSI3aHHBICE C XpaHEHHEM, IIpeoOpa3oBaHUEM
U Tiepeadeii JaHHbIX

2.3

CumBon. Andasur. MomHocts andaButa. Pa3zHooOpasue  SI3bIKOB
u andaButoB. EcrecTBeHHbIE W (OpMaNbHBIE S3bIKH. AJ(ABUT TEKCTOB
Ha pycCKoM si3bike. JIBonuHbll andaBut. KommuecTBo BCEBOZMOXKHBIX CIIOB
(KOIOBBIX KOMOMHAIMK) (UKCHPOBAHHOW NIJIMHBI B JBOMYHOM andaBuTe.
[TpeoOpazoBanue modoro andasuta Kk ABOUYHOMY. KoJIMYeCTBO pa3iMyuHbIX
CJIOB (PUKCUPOBAHHOM JIIMHBI B aJihaBUTE ONPEAEIICHHOW MOIIHOCTH

2.4

KO,Z[HpOBaHI/IG CHUMBOJIOB OIHOI'O aJI(l)aBI/ITa C IIOMOIIbIO KOAOBBIX CJIOB
B APYIromMm aJI(i)aBI/ITe, KOoJO0Bas1 Ta6JII/IIla, ACKOAUPOBAHUC

2.5

JBonunbiii kox. IlpencraBimeHne OaHHBIX B KOMIIBIOTEPE KAaK TEKCTOB
B IBOMYHOM ajihaBUTE

2.6

NudopmanvonHslii 00beM JaHHBIX. bUT — MHHUMAaIbHAsS EIUHUIIA
KOJIM4YeCcTBa MH(pOpMaIMK — IBOUYHBIN pa3psia. baiT, kumobaiT, Merabamr,
rurabauT

2.7

CkopocTh mepefayd JaHHbIX. EIMHUIBI CKOPOCTH TNepeiadyd AaHHBIX.
Hckaxxenue nndopmaruu npu nepeaaye

2.8

KomupoBanue tekcroB. PaBHOmepHbii kox. HepaBHOMepHBI — KOA.
Komuposka ASCII. BocemubutHbie KOaupoBku. [loHATHE O KOIMPOBKAX
UNICODE. JlexonupoBaHue COOOIICHH C UCIIOIH30BAHUEM PABHOMEPHOTO
U HepaBHOMEpHOro koaa. MudopmanmonHsiii 00beM TeKCTa

2.9

OO6mee mnpencraBieHue O MUGPOBOM TMPEACTABICHUH ayIdOBU3YaTbHBIX
Y JpYrux HENpepbiBHBIX JaHHbIX. Konuposanue usera. L{BeToBbIe MOaemnm.
Mopnens RGB. I'ny6una kogupoBanus. [Tanutpa

2.10

PactpoBoe m BekTOpHOE mpesacTaBieHue n3o0paxkenuit. [lukcens. Onenka
uH(popmalmoHHOr0 o00bema TpadUyuecKuX JaHHBIX Ui PacTPOBOTO
H300paKeHus
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211

Komuposanue 3Byka. PazpsaHocTs u yacrora quckperusanuu. KomnuecTBo
KaHasoB 3amucd. OILIeHKa KOJMYECTBEHHBIX NapaMeTpOB, CBSA3aHHBIX
C MPEICTaBICHUEM U XpaHEHHEM 3BYKOBBIX (pailioB

HNudopmarimoHHbie TEXHOJIOTUU

3.1

TekcToBble JOKYMEHTHI M MX CTPYKTYpHBIC 3JeMeHTHI (cTpaHmia, absail,
CTpOKa, CIIOBO, CHMBOII)

3.2

TekcToBBIM Mmpoleccop — HWHCTPYMEHT CO3/IaHUsl, pPEAaKTUPOBAHMS
u (hopmatupoBanus TekcToB. [IpaBuia Habopa TekcTa

3.3

PenaktupoBanue tekcrta. CpoiictBa cumBojioB. llpudrt. Tunsl mpudtos
(pyOnenble, ¢ 3aceykamMH, MOHONIMPHHHBIC). [ToJIy)XKHpHOE W KypCHBHOE
Hayepranue. CBolicTBa a03aleB: I'paHUIbl, a03alHBIA OTCTYH, WMHTEpPBAJ,
BbIpaBHUBaHUE. CTuieBoe popMaTUpOBAHUE

3.4

CrpykTypupoBaHue uH(pOpMaUM ¢ TIOMOIIbIO CHOUCKOB M  TaOJIHIL.
MmuoroypoBHeBbie criucku. Jlo0aBnenue Tabauil B TEKCTOBBIE JOKYMEHTHI

3.5

BcraBka n3o0paskeHuil B TEKCTOBbIE JOKyMEHThl. OOTeKkaHne n300paxeHui
TEKCTOM. BKJIt0UeHHE B TEKCTOBBIA TOKYMEHT AXarpamm u Gopmy

3.6

[lapameTpsl cTpaHuIlbl, HyMepaius cTpaHull. JloOaBiieHHE B JOKYMEHT
KOJIOHTUTYJIOB, CCHUIOK

3.7

[IpoBepka mpaBomucanus. PaccraHoBKa mepeHOCOB. ['010COBOM BBOJ
TekcTa. ONTHYECKOE pacro3HaBaHUE TEKCTa. KOMIBIOTEpPHBIN NEPEBOSI.
Hcnons3oBanue cepBUcoB cetu HTEpHET i1t 00pabOTKU TEKCTa

3.8

3HaKOMCTBO € TpaUUeCKUMH peJakTopaMu. PacTpoBble pHUCYHKH.
Hcnonb3oBanue rpaduueckux NpUMUTUBOB

3.9

Onepanmu  penakTUpoBaHHUsS Tpadudeckux OOBEKTOB, B TOM YHUCIE
uudpoBbix Qororpaduii: HU3MEHEHHE pa3Mmepa, o00pe3ka, IMOBOPOT,
oTpakeHHe, pabora ¢ oOjacTsIMH (BbIICICHHE, KOMHMPOBAHHE, 3aJMBKa
I[BETOM), KOPPEKIIHUS I[BETA, IPKOCTH U KOHTPACTHOCTHU

3.10

Bekrtopnass rpaduka. Co3gaHve BEKTOPHBIX PHUCYHKOB BCTPOEHHBIMU
CpPEICTBAaMU TEKCTOBOT'O MPOIECCOPA WU JAPYTHX MPOrpamMM (TIPHIIOKCHHN ).
JloOaBrieHnEe BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

3.11

[ToarotoBka MyabTUMEAUIHBIX NTpe3eHTanuii. Cnaiia. JlobaBneHue Ha ca
TEeKCTa U n300pakeHuii. PaboTa ¢ HECKOJIBLKUMU claiijaMu

3.12

JlobaBinenue Ha  clnaiJ  ayIMOBU3YalbHBIX  JaHHBIX. AHUMAaIMS.
IMunepcebliku
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8 KVIACC

IIpoBepsiemble TPeOOBAHUS K Pe3yJIbTATAM OCBOEHHMSI OCHOBHOM 00pa30BaTeILHOM
NMPOrpamMmmabl

Kon [IpoBepsieMble TPEAMETHBIE PE3YIBTAThI OCBOCHUS OCHOBHOM
IPOBEPSIEMOTO |  00pa30BaTENILHOM MPOrpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHus
pe3yJibrara

1 [To Teme «TeopeTrueckre OCHOBbI MH(POPMATHUKID)

1.1 [losicHsaTh Ha mpuMepax pa3Iuuusg MEXKIy MO3UIMOHHBIMU
Y HETIO3UIIMOHHBIMU CUCTEMAaMU CUUCIICHUS

1.2 3amnuchiBaTh M CpaBHUBATH Iieibie uyncia oT 0 mo 1024 B pazamyHbIX
MO3UIMOHHBIX CHCTEMaX cuMclieHus (¢ ocHoBanusmMu 2, 8, 16),
BBITIOJTHATH apU(METHUECKHUE OTIEPAIH HaJT HUMH

1.3 PackpeiBaTh CMBICT TIOHATHUM  «BBICKA3bIBAHUEY», <JIOTHYECKAS
ornepanys», «JI0TMYECKOe BBIPAKEHUE

1.4 3anuceIBaTh JJOTHYCCKHUC BBIPA’KCHUA C HCIIOJIb30BAHUCM
AU3BIOHKIINH, KOHBIOHKIINKU W OTPpULAHHA, OIIPCACIIATH HMCTHUHHOCTDH
JJOTNYCCKHUX BBIpEDKGHHfI, CCJIIn1 H3BCCTHBI 3HAYCHHNIA MHNCTHHHOCTH
BXOAIIUX B HCTO IICPCMCHHBIX, CTPOHTH Ta6JIHHI>I HNCTHNHHOCTHU
JJIA JIOTHYCCKUX Bblpa)KeHI/Iﬁ

2 [To Teme « AITOPUTMBI U IPOTPAMMHUPOBAHKEY

2.1 PackppiBaTh  CMBICT  TMOHATHA  «HCIOJHUTENB»,  «AITOPUTMY,
«IporpaMMay, TIOHHMMas pa3HULy MEXIY YIOTpPeOJeHUEM HTHX
TEPMHUHOB B OOBIJICHHON pe4yu U B HH(pOpMaTHKE

2.2 OnuchiBaTh AJITOPUTM PELICHUS 3a7a4yd Pa3IMUYHBIMU CHOCOOaMHU,
B TOM YHCJIE B BUJI€ OJIOK-CXEMBbI

2.3 CocTaBnsATh, BBINOJHATH BPYYHYIO U Ha KOMIIBIOTEPE HECIOKHbBIC
aNrOPUTMBI C UCMOJIb30BAHUEM BETBJICHHUM W IIUKJIOB JJIs1 YIIPABJICHUA
VICTIOJIHUTEISIMA

2.4 Hcnonb30BaTe KOHCTAHTBI M INEPEMEHHBIC  PA3JIUMYHBIX THUIIOB

(4UCIIOBBIX, JIOTMYECKMX, CHMBOJIBHBIX), a TAaKKE COJCpXallue HX
BBIPA)XEHUS, UCIIOJIb30BaTh ONEPATOP MPUCBANBAHUS

2.5 Hcnonws3oBaTh Tipu pa3paboTKe MPOTpaMM JIOTHYECKUE 3HAYCHUS,
OTMepalny U BBIPAKEHUS C HUMH

2.6 AHaIM3UpPOBaTh MPEMAJIOKEHHbIE aNTOPUTMBI, B TOM  YHCIIE
OTIPEEIISATh, KaKUe Pe3yJbTaThl BO3MOXKHBI TIPH 33IaHHOM MHOYKECTBE
VCXOJHBIX 3HAYCHUU
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2.7

Co3gaBath W OTJIOKWUBATh NPOrpaMMbl Ha OJHOM W3 SI3BIKOB
nporpammupoBanus (Python, C++, Ilackans, Java, C#, IlIkoiabHbIiA
ANropuTMHUYEeCKH SI3BIK), pean3yIOIIUe HECIOXKHBIC aAJTOPHUTMBI
OOpabOTKM  YHCJIOBBIX JIAHHBIX C HCIOJb30BAHMEM  IIHUKJIOB
¥ BCTBJCHHUH, B TOM WYHCJIC pPEAIM3YIOIIHUE MPOBEPKY JICIMMOCTH
OJTHOTO IIEJIOTO0 YHWClIa Ha JPYyroe, MPOBEPKY HATYpadbHOTO YHCIA
Ha TMPOCTOTY, BBIJICICHUS TU(P U3 HATYPATHLHOTO YUCIIA

HpOBepﬂeMble JIEMECHTHBI COACPKaAHUA

Kon [IpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 TeopeTnueckue 0CHOBBI HH(OPMATHKU

11 Heno3uimonuble ¥ TO3UIIMOHHBIE CUCTEMBI CUMCICHHS. AJsdaBuT.
OcHoBanue. Pa3zsepnyras (opma 3amucu yucia. [lepeBoa B JecATUUHYIO
CUCTEMY YHCEJ, 3alIMCAHHBIX B IPYTUX CUCTEMAX CUUCIICHUS

1.2 Pumckas cucrema cuucieHus

1.3 | /IBouuHnas cucrtema cuucienus. [lepeBon nensix yucen B mpenenax ot 0
no 1024 B nBomyHylo cucTeMy cuucieHus. BocbMmepuuHas cucrema
cuncienus. IlepeBoa umncen W3 BOCBMEPUYHON CHUCTEMBI B JIBOUYHYIO
U JeCATHUYHYIO cucteMbl W oOpatHo. lllectHaamarepuuHasi cucrema
cuncienus. [lepeBoj uncen U3 MIECTHAAATEPUYHON CUCTEMBI B IBOUUHYIO,
BOCBMEPUYHYIO U ICCATUYHYIO CUCTEMbI U 0OPaTHO

1.4 | Apudmernyeckue onepauuu B JBOMYHONU CUCTEME CUUCIICHUS

1.5 Jlornueckue BbICKa3piBaHUsA. Jlornueckue 3HAYEHUs] BBICKA3bIBAaHUM.
DONeMeHTapHble U COCTaBHbIE BbICKa3bIiBaHMs. Jlornueckue onepamuu:
«m» (KOHBIOHKIUSA, JIOTHYECKOE YMHOXEHHUE), «WiIn» (IU3BIOHKIIHS,
JOTHYECKOE CJIOXKCHHE), «He» (ormueckoe orpuianue). Ilpuopurer
jJornyeckux  omnepauuid.  OmpenesneHHe  UCTUHHOCTH — COCTaBHOTO
BBICKAQ3bIBAHUS MPU M3BECTHBIX 3HAYEHUSIX UCTUHHOCTU BXOMSIIUX B HETO
AJIEMEHTAPHBIX BbICKA3bIBAaHUMN

1.6 Jlornyeckue BbIpaxeHus. IIpaBuia 3anmucu  JOTMYECKUX BBIPAKCHUMU.
[TocTpoenue TabyInIl ICTUHHOCTH JIOTUYECKUX BBIPAYKEHUM

1.7 Jloruueckue d3JIE€MEHTBHI. 3HAKOMCTBO C  JIOTMUYECKMMH  OCHOBaMHU
KOMIIBIOTEPA

2 AJITOPUTMBI U IPOTPAMMUPOBAHUE
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2.1

[Tonsitue anroputMa. VCHOTHUTENM AITOPUTMOB. AJTOPUTM Kak IUIaH
YIIPABJIEHUS UCTIOJHUTEIEM

2.2

CaoiictBa aymroputma. CriocoObl 3amuck airopuTMa (CIIOBECHBIH, B BHUJIEC
OJIOK-CXEMBI, IPOrpaMma)

2.3

AJIrOpUTMHYECKHE KOHCTPYKIIMU. KOHCTPYKIUS «cleqoBaHue». JINHEHHbIN
anroput™. OrpaHUYE€HHOCTh JIMHEMHBIX aJIrOPUTMOB. HEBO3MOXKHOCTH
MPEIYCMOTPETh  3aBUCUMOCTb  MOCJIEIOBATEILHOCTH  BBINOJIHSAEMBIX
JICUCTBUM OT UCXOIHBIX JTAHHBIX

2.4

KOHCTpYKHI/IH «BETBJICHHUEC». IOJHAsA MU HEIOJHAas q)OpMI)I. Brinonnenue
N HCBBIIIOJHCHHUC YCJIIOBUS (I/ICTI/IHHOCTB H JIOXHOCTb BI)ICKaBBIBaHI/IH).
HpOCTBIe M COCTAaBHLIC YCJIOBUA

2.5

KOHCTPYKI_[I/ISI «IIOBTOPCHHUC». HNHUKIIBI C 3aJJaHHBIM YHCJIOM HOBTOpGHHfI,
C YCJIOBUEM BBIIIOJIHCHUA, C HepCMCHHOﬁ OUKJIa

2.6

Pa3pabotka 11 (popMaIbHOTO HCIOIHUTENS alIrOpUTMa, MPUBOJISIIETO
K TpeOyeMoMy pe3ysIbTaTy IPpH KOHKPETHBIX HCXOIHBIX TaHHBIX. Pa3zpaboTka
HECJIOKHBIX aJTOPUTMOB C MCIOJB30BAaHUEM IIUKJIOB W BETBJICHUN s
yrpaBjieHus (HOpMaIbHBIMUA HCIOJHUTEISIMU. BBINOJIHEHNE alrOpUuTMOB
BPYUYHYIO M Ha KomibloTepe. CHHTAKCMUECKHWE W JIOTUYECKHE OUIMOKH.
OTtka3sl

2.7

S3pik  mporpammupoBanus (Python, C++, Java, C#, IllkonbHbrii
Anroputmudeckuil A3bik). Cucrema nporpaMMHUpPOBAHUA: PEJAKTOP TEKCTA
POrpaMM, TPAHCIATOP, OTIATIUK

2.8

[lepemennas: tum, ums, 3HadeHue. Llenbie, BEECTBEHHbIE U CUMBOJIbHBIE
MEpEMEHHbIE

2.9

Oneparop npucBauBaHusA. ApUPMETHUECKUE BBIPAKEHHUS W TMOPSIAOK HUX
BbluMciieHUs. Onepanuy ¢ LEJbIMU YUCJIAMU. LIEJIOYNCIEHHOE JIEJICHUE,
OCTaTOK OT AesieHus. [IpoBepka qenumMocTy OJHOTO LEJIOr0 YKMCIIa Ha IPYroe

2.10

Bersienus. CocrtaBHble yciaoBUS (3aMCh JIOTHYECKUX  BBIPAKCHUH
Ha M3y4yaeMOM fA3bIKE MporpamMmmupoBaHusi). HaxoxxaeHue MuHUMyMa
M MAaKCHMyMa M3 JBYX, TPEX M 4YEThIpEeX 4Yucell. PelieHne KBaapaTHOro
YPaBHEHHSI, UMEIOIIETO BEIIECTBEHHBIE KOPHU

2.11

I[I/IaJ'IOFOBaSI OTJaJiIKka TIIporpaMMm. IIOIIAroBOC BBIIIOJHCHHUE, ITPOCMOTP
3HAYCHUMN BCJINYHH, OTJ'I&I[O‘-IHBIFI BBIBO/, BI)I60p TOYKH OCTaHOBA

2.12

[ukn ¢ ycrmoBuem. AnroputMm EBkiuaa sl HaXOXJICHHS HaWOOJBIIETO
olliero JenuTenss JABYX HaTypajbHbIX uyuHcesl. Pa3OueHue 3amucu
HaTYpaJIbHOTO YHCJia B MO3UIIMOHHOM CHCTEME C OCHOBAHHEM, MEHBIIUM
uu paBHbIM 10, Ha oTAEBHBIE HUDPHI
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2.13 |lluxa ¢ nepeMeHHOH. AJTOPUTMBI NPOBEPKH AEIUMOCTH OJHOIO LEJOrOo
YHCla Ha JIPYroe, MPOBEPKH HATYpaIbHOTO YHCIIA Ha POCTOTY

2.14 | O6paboTKa CUMBOJILHBIX AaHHBIX. CHMBOJIbHBIC (CTPOKOBBIC) IIEPEMEHHBIE.
[TocumBonbHast 0O6paboTka cTpok. [lojmcyer 4acTOTHl MOSIBICHUS CHMBOJIA
B CTpoke. BeTpoennsie pyHKIHMH 7151 00pabOTKH CTPOK

2.15 | OnpeneneHue BO3MOXKHBIX PE3yJIbTATOB PAOOTHI aTOPUTMA IIPU 33JaHHOM

MHOYECTBE BXOJIHBIX JaHHBIX, OMPEACICHUE BO3MOXKHBIX BXOJIHBIX JAaHHBIX,
MPUBOJAIINX K JAHHOMY Pe3yJIbTaTy
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9 KJIACC
IIpoBepsiemble TPeOOBAHUS K Pe3yJIbTATAM OCBOEHHMSI OCHOBHOM 00pa3oBaTe/ibHOIM
NMPorpaMmel
Kon [IpoBepsieMble TPEIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOM
IIPOBEPSIEMOrO |  00pa30BaTENbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs
pe3yJibrara
1 [To Teme «IlnudpoBasi rpaMOTHOCTBY

1.1 Hcnonb30BaTh COBPEMEHHBIE HMHTEPHET-CEPBUCHI (B TOM YHUCIE
KOMMYHHUKAIIUOHHBIE CEPBUCH], OOJAYHbIE XPAHWIMILA JIaHHBIX,
OHJIAMH-TTPOrPaMMBbl (TEKCTOBBIE U TpadUUeCKHe PEelaKTOPbI, CPEabl
pa3paboTKH) B yueOHOW U MOBCETHEBHON JEATEIILHOCTU

1.2 [IpyBomuTh  TpPUMEPHl  KUCMOJB30BAHUS  TeOMHGOPMAIIMOHHBIX
CEpBHUCOB, CEPBUCOB TOCYIAPCTBEHHBIX YCIYyr, 00Opa30BaTEIbHBIX
cepBucOB MHTepHETa B y4eOHOU U MOBCEHEBHOMN JEATEIBHOCTH

1.3 Hcnonp30BaTh pa3iMyHble CPEACTBA 3alIMTBl OT BPEIOHOCHOIO
IPOrPaMMHOIO oOecrieueHus, 3aIUIIATh NIEPCOHATBHYIO
uH(pOpPMAIMI0O OT HECAHKIMOHUPOBAHHOIO JIOCTyHa U  €ro
NOCIIEACTBHI (pa3riamieHusi, TOAMEHbI, YTpaThl JaHHBIX) C y4ETOM
OCHOBHBIX  TEXHOJOTMYECKUX M  COLUUAIBHO-TICUXOJOTHYECKUX
aCTeKTOB HCIOJb30BaHMs ceth VHTepHeT (ceTeBas aHOHUMHOCTH,
nu(poBOi cies, ayTeHTUYHOCTh CYOBEKTOB M PECYpPCOB, OMACHOCTb
BPEIIOHOCHOTO KOJ1a)

1.4 PacriozHaBath TOMBITKM H  TPENYNpPEKIaTh BOBJICUEHUE ce0s
U OKPY)KaIOIIHUX B JECTPYKTUBHBIE U KpUMHUHAIbHBIE (POPMBI CETEBOM
aKTUBHOCTH (B TOM uKciie KHOEpOYITMHT, (PUIIUHT)

2 ITo Teme «TeopeTrueckre OCHOBbI HH(POPMATUKID)

2.1 PackpeiBaTh  CMBICI TOHATHUH  «MOJEJbY, «MOAECIUPOBAHUELY,
ONpeAeNsATh BHUABI MOJENEW, OLEHUBATh aJE€KBAaTHOCTh MOJEIU
MOJIETIMPYEMOMY OOBEKTY U LIETSIM MOJIEIUPOBAHMUS

2.2 Hcnons3oBaTh rpadbl ¥ 1epeBbs 111 MOJICTMPOBAHUS CUCTEM CETEBOM
U MepapXUUECKOU CTPYKTYpPhI, HAXOIUTh KpaTdyaliiuii myTh B rpade

3 [To Teme « ATOPUTMBI U IPOTPAMMHUPOBAHUEH
3.1 Pa3buBaTh 3amaun Ha MOA3aJa4M, COCTABIATH, BHITIONHATH BPYUYHYIO

N Ha KOMIIBIOTCPC HCCIOXHBIC aJII'OPpUTMblI C HCIIOJB30BAHHCM
BeTBHCHHP'I, IUKJIOB U BCIIOMOT'aTCJIbHBIX aJITOPUTMOB JJIs YIIPABJIICHUS
HUCIIOJTHUTCIIMHA
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3.2

CocTaBnsaTh W OTJIAXUBATH MPOTPAMMBI, PEATU3YIOIINE THUIIOBHIS
aJITOPUTMBI 00paboTKH YHCIIOBBIX [IOCJIEAOBATENLHOCTEN
WIM OJHOMEPHBIX YHCJIOBBIX MAacCHBOB (IIOMCK MaKCHMYMOB,
MUHAMYMOB, CYMMBI WJIM KOJHYECTBA DJEMEHTOB C 3aJaHHBIMU
CBOMCTBAaMH) Ha OJHOM U3 SI3bIKOB mporpammuposanus (Python, C++,
[NTackans, Java, C#, llIkonbpHBI ATTOPUTMHYECKUAN S3BIK)

ITo Teme «MH(pOpMaLIMOHHBIE TEXHOTOTHUM)

4.1

BreiOupare cnoco® mpencTaBieHHsS JaHHBIX B COOTBETCTBHH
C TIOCTaBJICHHOM 3ajauel (TaOauIbl, CXeMbl, TpauKH, JUarpaMMbI)
C WCIIOJNB30BAaHUEM COOTBETCTBYIOIIMX TMPOTPAMMHBIX CPEICTB
00paboOTKH TaHHBIX

4.2

Hcnonp3oBaTh 2JIEKTPOHHBIE TaOJUIBI i1 00pabOTKH, aHaIu3a
W BU3YyaJHM3alldd YUCJIOBBIX JTaHHBIX, B TOM YHCJEC C BBIJACICHUEM
IMamna3oHa TaOJNMIBl W yHopsigoyuBaHueM (COPTHUPOBKOW) €ro
9JIEMEHTOB

4.3

Co3naBaTh M MOPUMEHSATH B AJICKTPOHHBIX TabiUIax (HopMyIibl
JUISL pacyeToB C UCIIOJb30BAaHUEM BCTPOEHHBIX apU(PMETUUECKUX
byHKIIMH (CyMMHpOBaHME U TIOACYET 3HAYCHUM, OTBEYAIOIINX
3aJITaHHOMY  YCJIOBHIO,  CpeJHee  apu(pMETHUYECKOoe,  IOHUCK
MaKCUMaJIbHOTO ¥  MHUHUMAQIBHOTO 3HA4eHHs), aOCOIIOTHOM,
OTHOCHUTEJIBLHOM, CMEIIIAHHOM aJipecalini

4.4

Hcnonp3oBaTh DJICKTPOHHBIE TaOJIALIBI IS YUCJIEHHOT'O
MOJCITUPOBAHUS B TPOCTHIX 3aJadaX U3 pa3HBIX MPEIMETHBIX
oOacren

IIpoBepsieMmble 3JIeMEHTbI COAEPKAHUS

Kon [IpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 [MudpoBas rpaMOTHOCTH
1.1 ['mobansuas cets UaTepuer. IP-anpeca y3noB. CereBoe XpaHeHUE JaHHBIX.
MeTonbl HMHAMBUAYAIBHOIO W KOJUIEKTUBHOIO pa3MEIIEHHMS HOBOM
uHpopmarun B HWuTepHere. bonbmme naHHble (MHTEPHET-IAHHBIE,
B YACTHOCTHU JJAHHBIE COI[UAIbHBIX CETEM )
1.2 [Tonste 06 MHPOPMAITMOHHOW 0€30MaCHOCTH. YTPO3bl UH(POPMAITUOHHOM

0e30macHOCTH Mpu paboTe B II00ATBLHON CETH U METObl MPOTHUBOICUCTBUS
uM. [IpaBuna Oe3omacHoi ayreHTU(UKAMU. 3alIUTa JUYHON UHPOpMATUU
B cetu UHrepHeT. be3omacHele cTparerun noseneHus B cetu MHTEpHeT.
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[Ipenynpexnenre BOBICUCHUS B JECTPYKTHUBHBIE U KPUMUHAIbHBIE (hOPMBI
CETEeBOM aKTUBHOCTHU (KMOEPOY/UIMHT, (PUIIKHT U Apyrue GopMbl)

1.3

Bunpr NEATEIIbHOCTU B WuTepnere. HNHuTepHeT-cepBUCHI:
KOMMYHUKAIIMOHHBIC CEPBUCHI (ITOYTOBAs CIyX0a, BHIEO-KOH(EPEHII-CBSA3h
W IpyTHE), CIPABOYHBIC CIIYKOBI (KapThl, PACITUCAHUS U JPYTHE), TOMCKOBHIC
CIIy’KOBI, CITyObl OOHOBIIEHHSI TPOTPAMMHOIO OOECIICUEHHUS U JApYrue
ciykObl. CepBUCBI TOCYIAapCTBEHHbIX yciyr. OOjauHble XpaHWIUIIA
naHHbIX. CpencTBa COBMECTHON pa3padOTKU JTOKYMEHTOB (OHIJIAHH-O(QUCH).
[TporpaMmmHOe oOecneueHne Kak BEO-CEpBHC: OHJIAITHOBBIE TEKCTOBBIE
U TpauuecKie pelakTopbl, Cpeabl pa3padOTKH POrpaMM

TeopeTuueckue 0CHOBBI HH(MOPMATHKU

2.1

Mopnens. 3aauu, peraemMbie ¢ TOMOIIBI0 MojienupoBanusi. Kiaccudukanum
Mmojeneii. MatepuanbHbie (HaTypHble) W WHGOPMAIMOHHBIC MOJICIIH.
HenpepbiBHbIE 1 aucKpeTHbIE Mojenu. MutanuonHueie Moaenu. Mrpossie
Mozenu. O1ieHKa COOTBETCTBUSI MOJIENTH MOJICIUPYEMOMY OOBEKTY U TEISIM
MOJEIMPOBAHUS

2.2

TabauuHbIC MOJICIIN. Ta6J'II/II_[a KaK IIPCACTAaBICHNC OTHOIICHUA

2.3

ba3el ganHbIX. OTOOpP B TAaOIULE CTPOK, YAOBJIETBOPSIOUIMX 33JaHHOMY
YCIIOBHIO

2.4

I'pad. Bepmmna, pedpo, nyrs. OpUeHTHPOBaHHBIE U HEOPHUEHTUPOBAHHBIE
rpadsl. JlmuHa (Bec) pedpa. BecoBas marpunia rpada. [JnuHa mytn Mexmy
BepmmHamu rpada. llomck ontumansHoro mytd B rpade. Hauanbhas
BepiiMHa (MCTOYHHMK) M KOHEYHas BeplinHa (CTOK) B OpUCHTHPOBAHHOM
rpade. Bopruncnenue konuuyecTBa MyTeld B HAIPaBICHHOM allMKINYECKOM

rpade

2.5

Hepero. Kopenb, Bepmmua (ysen), jauct, pedpo (myra) nepesa. Bwicora
nepesa. llognepeBo. Ilpumepsl wucnonb3zoBaHus JepeBbeB. Ilepedop
BapUAHTOB C MIOMOIIIBIO JIepeBa

2.6

[ToHsiTHE MaTeMaTHYECKOW MOJENIU. 3ajadM, peliacMbleé C IMOMOIIbIO
MaTeMaTU4YECKOTO (KOMITBIOTEPHOTO) MO/JICTTUPOBAHMUSL. Otinnyue
MAaTEMAaTUYECKOW MOJEIA OT HAaTypHOM MOJEIM U OT CJIOBECHOIO
(muTeparypHOro) onmucaHus 00bEKTA

2.7

OTarbl KOMIIBIOTCPHOI'O MOACIIMPOBAHUA: ITOCTAHOBKA 3aJa4H, ITIOCTPOCHHUC
MaTeMaTHU4YECKOMN MOJCIM, IIporpaMMHast pcain3alusa, TCCTHPOBAHUC,
MMPOBCACHUEC KOMIIBIOTCPHOI'O OJOKCICPUMCHTA, aHaJIN3 C€ro peE3ylbTaTOB,
YTOYHCHUC MOACIIN

AJTOpUTMBI U IPOTPAMMHUPOBAHUE
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3.1

Pa3Ouenne 3amaun Ha noazanayu. CocTaBlIEHHE alrOPUTMOB M IPOrpaMMm
C HCIIOJIb30BAHUEM BETBJICHUH, IIMKJIOB M BCIIOMOTaTENIbHBIX aJIrOPUTMOB
JUIS YIIPABJICHUS UCTIOJIHUTENIEM WM IPYTUMH UCIIOJIHUTENISAMU

3.2

Tabnuunble BenmmuuHbl (MaccuBbl). OpHOMEpHBIE MaccHBBl. COCTaBJICHHE
U OTJajgKa MporpamM, pEaTn3yIOIINX THIIOBBIC aJTOPUTMBI O0O0pabOTKH
OJTHOMEPHBIX ~ YHCJOBBIX  MacCMBOB, Ha  OJAHOM U3  S3BIKOB
nporpammupoBanus (Python, C++, Ilackams, Java, C#, IllkomabHbIi
AnroputMudeckuil S3bIK): 3amOJHEHUE YMCIOBOTO MAacCHMBa CIy4yalHbBIMU
YUCJIaMH, B COOTBETCTBUM C (OPMYJIIOW WJIM IIyTeéM BBOJA YHCEl,
HaXO0XJICHHE CYMMbI 3JIEMEHTOB MAacCCHBAa, JUHEUHBIN MOUCK 3aJaHHOTO
3HAUYEHHUS B MACCUBE, IOJICYET 3JEMEHTOB MACCHBA, YIOBJIETBOPSIOIIUX
33JJaHHOMY YCJIOBHMIO, HaxOKJICHHE MHUHUMAIBHOTO (MaKCHMAJIBbHOTO)
aneMeHnTa MmaccuBa. COpTUPOBKA MacCHBa

3.3

O6pa60TKa IIOTOKA JAHHBIX: BBIYMCICHHC KOJIMYCCTBA, CYMMBI, CPCIHETO
apI/ICI)MCTI/I‘—I€CKOFO, MHWHHUMAJIBHOI'O 1 MaKCHUMAJIbHOT'O 3HAYCHUA 3JICMCHTOB
IMOCJICAOBATCIIbBHOCTH, YAOBJICTBOPAIOIINX 3dJTdHHOMY YCJIOBHIO

3.4

VYupasnenue. Curtan. O6partHas cBsa3b. [lonyuenne curHaioB ot u@poBbIX
JaTYUKOB (KacaHus, PACCTOSHUS, CBETa, 3ByKa W Jpyroro). Ilpumepsr
UCIIOJIb30BaHUSl TPHUHIIUMIIA OOpaTHOW CBS3M B CHUCTEMax YIIpaBICHUS
TEXHUYECKUMHU YCTPOUCTBAMH, B TOM 4HCIIe B poOoToTexHHKe. [Ipumepsl
pOOOTH3UPOBAaHHBIX  cHUCTeM  (cHcTeMa  YIpaBICHUS  JBMDKEHHUEM
B TPAaHCIOPTHOM  CHUCTEME, CBapo4Has JUHUSA aBT03aBO/Ia,
aBTOMAaTHU3UPOBAHHOE YIIPABJIEHUE OTOIUICHUEM JOMa, aBTOHOMHAs CUCTEMA
YIIPaBJIEHUS TPAHCTIOPTHBIM CPEJICTBOM U JAPYTUE CUCTEMBbI)

HNudopmarimoHHbie TEXHOJIOTUH

4.1

[lonsatue 00 2JIEKTPOHHBIX Tabyuiax. Tumbel AaHHBIX B sYeHKax
ANEKTpOHHOW Tabmuubl. PenaktupoBanue u ¢dopmaTupoBaHue TaOJMII.
Bcerpoennble (QyHKIMHM 11 TTOMCKa MaKCHMyMa, MHHHUMYMa, CYMMBI
u cpenuero apudmerndeckoro. CoOpTHpOBKa [aHHBIX B BBIICICHHOM
nuamna3one. [loctpoenue nuarpamm (rucTtorpamma, Kpyropasi auarpamma,
TOYECYHAs Auarpamma). BeiOop Trma auarpaMMel

4.2

[IpeoOpazoBanue popmyn npu konupoBaHuu. OTHOCUTEIbHAS, a0COTIOTHAS
¥ CMEIIIaHHas aJipecanus

4.3

VYcioBHBIE BBIUMCICHUS B 3JIEKTPOHHBIX Tabiuuax. CyMMupoBaHUE
U TOJCYET 3HAYCHHM, OTBeuaroluX 3aJaHHOMY ycioBuio. OOpaboTka
OonblIuX HaOOPOB JaHHBIX. YMCIEHHOE MOJEIMPOBAHHE B AJIEKTPOHHBIX
TabnuIax
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4.4

Ponp nHpOpMAITMOHHBIX TEXHOJIOTHI B PA3BUTHH SKOHOMUKH MHpPA, CTPAHBI,
pervoHa. OTKpbIThIe 0Opa3oBaTenbHbIe pecypchl. [Ipodeccun, cBsizanHbIe
¢ uHGOpMATUKOW U MHOOPMAIIMOHHBIMU TEXHOJOTHSIMU: BeO-Iu3aliHep,
IPOrPaMMHUCT, Pa3pabOTUMK MOOHIBHBIX TNPHUIOKEHHH, TECTUPOBIIUK,
apPXUTEKTOP MPOrPaMMHOI0 00ECTICUCHHUS], CTICIIMAITUCT 10 aHAINU3Y TaHHBIX,

CUCTEMHBIN aIMUHHUCTPATOP
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MEPEYEHDb (KOJUD®UKATOP) TIPOBEPSIEMbBIX TPEFOBAHUI

K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJILHOM
IMPOT'PAMMBbBI OCHOBHOT'O OBLIEI'O OBPA3OBAHUSA U DJIEMEHTOB
COJEPKAHUA 11O HTHOPOPMATHUKE

Jlnst mpoBeneHHs OCHOBHOTO TOCYAAapCTBEHHOTO JK3aMeHa M0 HH(OpMaTHKe
(OI'D mo wuH(pOpMATHKE) UCIONB3YETCS NEPEeYCHb (KOTUPHUKATOP) TPOBEPSEMBIX
TpeOOBaHMI K pe3yibTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTE€IbHOW MPOTpamMMBbl
OCHOBHOT'O 00IIIETO 00pa30BaHMsI U DJIIEMEHTOB CO/ICPKAHM .

IIpoBepsiembie Ha OI'D nmo mHpopmMaTuKe TPeOOBAHUS K Pe3yJbTATaAM OCBOECHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrPaMMbl OCHOBHOI0 00111er0 00pa30BaHUA

Kon [TpoBepsiemble TpeOOBaHNUS K MPEAMETHBIM pe3yibTaTaM 0a30BOro
POBEPSAEMOT0 YPOBHSI OCBOCHHSI OCHOBHON 00pa30BaTEeILHOM MPOTPAMMBbI
TpeOOBaHHUS OCHOBHOTr0 00111er0 00pazoBanusi Ha ocHoBe PI'OC
1 3HaTh (TOHUMATB)
1.1 Bnanenve OCHOBHBIMM MOHATUSMU: MH(pOpManus, Iepenaya,

XpaHeHue u 00paboTka uHMOPMAIINH, AITOPUTM, MOEIb, IUPPOBO
MPOJYKT U UX UCIIOJIb30BAHUE JUISI PEIICHUS YU€OHBIX M IPAKTUYECKUX
3a/1a4y

1.2 BrnageHue TIOHATHSIMHM: BBICKA3bIBAHHWE, JIOTMYECKAs oOmeparus,
JIOTUYECKOE BBIPAKECHUE

2 VYMmers

2.1 YMeHue onepupoBaTh €IWHHUIIAMH M3MEpPEHUsT WH()OPMAIMOHHOIO
o0beMa U CKOPOCTHU Tepeayu TaHHbIX

2.2 YMeHue 3anmuchiBaTh W CpaBHUBaTh Iieiple yuciaa or 0 mo 1024
B Pa3jMYHBIX TO3WIIMOHHBIX CHCTEMaX CYHCICHHUS C OCHOBAHUSIMHU
2, 8, 16, BRITONHATH apu()METHIECCKUE OTIepaIliy Ha/l HUMH

2.3 YMeHue KoaupoBaTh M JEKOJUPOBATH COOOIIEHHUS IO 3aJaHHBIM
MpaBujiaM; TOHMMAaHHWE OCHOBHBIX MPHUHIMIIOB  KOJAUPOBAHUS
uH(}OpMAaIK pa3IUYHON NPUPOJIBI: TEKCTOBOM, rpaduuecKoi, ayiuo

2.4 YMeHHe 3anuchiBaTh JIOTUYECKHUE BBIPAXKECHUS C HCIOJIb30BAHUEM
JTA3BIOHKIIMA, KOHBIOHKIIMM U OTPHUIIAHUSA, ONPEACISITh MCTUHHOCTH
JOTUYECKUX BBIPAKEHUM, €CITM M3BECTHBI 3HAYEHUS HMCTUHHOCTHU
BXOJISIIIIUX B HETO TIEPEMEHHBIX, CTPOUTH TaOJIUIBI UCTUHHOCTH
JUJIs JIOTUYECKUX BBIPAKCHUM; 3alMCHIBATh JOTMYECKUE BBIPAKCHUS
Ha U3y4a€MOM SI3bIKE MPOIPAMMHPOBAHUS
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2.5

YMEHHE COCTaBIIATh, BBINOJHATH BPYYHYIO W Ha KOMIIBIOTEpE
HECJIOXKHBIC  QJITOPUTMBI I YIPABJICHUS  HCIIOJHHUTEIISIMHU
(Uepemamika, YepTe:XHUK W JApPYyrHe); CoO3daBaTh M OTJIAKHUBAThH
IporpaMMbl Ha OJHOM M3 SI3bIKOB mporpammupoBanus (Python, C++,
[lackanp, Java, C#, IlkonpHBII AJITOPUTMHUECKUNA  SI3BIK),
peaM3YIONINE HECIOKHbBIEC AITOPUTMbI OOPAOOTKH YUCIIOBBIX TAHHBIX
C WCIOJIb30BAaHUEM IIMKJIOB W BETBJICHUN; YMEHUE pa30MBaTh 3aa4d
Ha MMO/3a]]a49¥, UCIIOJIb30BaTh KOHCTAHTHI, TICPEMEHHBIC M BBHIPAKCHHUS
pa3IMYHBIX ~ TUIMOB  (YHCIIOBBIX, JIOTHYECKUX, CHMBOJIbHBIX);
aQHATM3UPOBATh TPEJIOKCHHBIA  aJITOPUTM, OINPEACNATh, KaKHe
pe3ysbTaThl BO3MOXKHBI TIPH  33JIaHHOM MHOXXECTBE HCXOJIHBIX
3HAUCHUMN

2.6

YMeHue 3amnucarb Ha M3y4aeéMOM  SI3BIKE  IIPOTPAMMUPOBAHHUS
QJITOPUTMBI IIPOBEPKU JIEIMMOCTH OJHOIO LIEJIOr0 YMCIIa Ha JAPYIoe,
NPOBEPKH HATYpPaJIbHOIO 4YHCIAa HAa MPOCTOTY, BbIAEIEHUS UUDP
U3 HATYypaJIbHOI'O YMCJIA, IIOUCK MAaKCUMyMOB, MUHUMYMOB, CYMMBbI
YUCJIOBOU I1OCIIE0BATEIbHOCTH

2.7

Brnagenne yMeHHEM OpPHEHTHPOBATHCS B MEPAPXHUCCKOU CTPYKTYpe
(aiinoBoit cucTemsbl, padboTath ¢ (PailjIoBOM CUCTEMOI MEPCOHATBHOIO
KOMITBIOTEpPA C HCIOJb30BaHUEM TIpaduueckoro wuHTEpdeiica,
a IMEHHO. CO3/1aBaTh, KOMIMPOBATh, MEPEMEIIATh, IEPEUMEHOBBIBATD,
yIAJSTh U apXUBHPOBATH (halijIbl U KaTAIOTH

2.8

Bragenue yMeHUsIMU ¥ HaBBIKAMU MCTIOJIB30BaHUSI HH(POPMAITMOHHBIX
U KOMMYHHKAIIUOHHBIX TEXHOJOTUM JIJII TIOMCKA, XpaHEHUS,
00paboTKHU U MepeIavr U aHajIn3a pa3IMuyHbIX BUJIOB HH(OpMAIUU

2.9

YMeHue BbIOMpaTh CIIOCOO MPEACTaBICHUS JAaHHBIX B COOTBETCTBHUU
C MOCTaBJIEHHOW 3a7audeil (TaONuLbl, CXeMbl, TpapuKH, TUArpPaMMbI)
C UCIOJIb30BAaHUEM COOTBETCTBYIOUIMX IPOrPAMMHBIX  CPEICTB
00pabOTKH JaHHBIX

2.10

YmMenne (QopmanmzoBaTh U CTPYKTYPUPOBaThb  HUH(POPMALHUIO,
UCIIONB3YSl DJEKTPOHHBIE TaOMUIBl Il  00pabOTKH, aHaiIM3a
W BU3yaJIM3allMM YHUCJIOBBIX JAHHBIX, B TOM 4YHCJE C BBIJCICHUEM
JMana3oHa TaOJWIBI W yIOPsSJAOYMBaHUEM (COPTUPOBKOH) €ro
AJIEMEHTOB; YMEHHE MPUMEHATHh B AJIEKTPOHHBIX TaOJIUIaX (OpMYIIbI
JUI  pacdyeToB C  MCIOJIb30BAHUEM  BCTPOCHHBIX  (DYHKIIUH,
a0COJIIOTHOM, OTHOCHUTEJIBHOM, CMEIIIAHHON a/Ipecalliy; UCII0Ib30BaTh
AJIEKTPOHHBIC TAOJHMIIBI JIJI1 YUCISHHOT'0 MOJICIIMPOBAHMS B MPOCTHIX
3aJ1auax M3 pa3HbIX MPEAMETHBIX 00JacTei
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IlepeueHnb 3J1eMEHTOB CoepPKaHUsA, NPoBepsieMbIX HA OI'D mo nHpopmaTuke

Kon

[IpoBepsieMblit 37IEMEHT COAEpIKAHUS

1

[MudpoBas rpaMOTHOCTH

1.1

@darinel 1 manku (katajgoru). [IpuHIUMOBI MocTpoeHUs (GalIoOBBIX CHCTEM.
[Tomnoe mms daiina (manku). IIyte k ¢aiiny (manke). Pabora ¢ daiimamu
U KaTajoraMu CpeJCTBaMH OINEPAIMOHHON CHUCTEMBI: CO3/JaHUE, KOIMPOBAHUE,
nepeMeIleHre, MePeMMEHOBaHNE U yrnajieHrue (ailioB W Mamnok (KaTrajaoros).
Tunbr QaitnoB. CpoiictBa ¢aitnoB. daiinossiii mMeHemxkep. [louck aiiaos
CpeACTBaMH ONEPAIMOHHON CHCTEMBI

1.2

O0benunenne KoMibioTepoB B ceTh. Cetb UHTEpHET. Beb-cTpanuiia, BeG-caidr.
Crpykrypa anpecoB BeO-pecypcoB. bpaysep. IlouckoBele cuctemsl. [lonck
MH(pOpPMALIMH IO KITIOUEBBIM CJIOBaM U 0 U300paXKEHUIO.

JloctoBepHOCTh UH(OPMAIUH, TTOJTydeHHON U3 MHTepHeTa.

IP-agpeca y3noB. CeTeBoe XpaHEeHUE JAHHBIX

TeopeTnueckue 0CHOBBI HH(OPMATHKU

2.1

JIuCKpeTHOCTh JaHHBIX. BO3MOXHOCTh OMHUCaHUS HENPEPBIBHBIX OOBEKTOB
Y TIPOLIECCOB C MOMOIIBIO JUCKPETHBIX JAHHBIX.

CumBoi. Andasut. Momnocts andasuta. [[Bonunsiii andasut. KonruectBo
BCEBO3MOKHBIX CJIOB (KOJOBBIX KOMOMHAUMK) (PUKCUPOBAHHON JIJIMHBI
B nBonvyHoM andasure. [IpeoOpazoBanue nro06oro andaBuTa K JBOUUYHOMY.
KonndectBo  paznuyHbIX CcJI0B (UKCUPOBAHHOM JUIMHBI B  ajdaBute
ONPEICIICHHON MOIIIHOCTH.

KoaupoBanue CHUMBOJIOB OJHOro ajidaBuTa € IMOMOUIIBIO KOJOBBIX CIJIOB
B IpyroMm andaBute, KojoBas Tabiuia, JeKOAUPOBAHHE.

Komuposanue tekcros. PaBHomepHbii koa. HepaBHoMepHsbiii kon. Koanposka
ASCIl. Bocemubutubie xomupoBku. Ilonstue o komupoBkax UNICODE.
JlexonupoBaHue  COOOLIEHMH € HUCHOJb30BAaHUEM  PaBHOMEPHOTO
U HepaBHOMEpHOro koaa. MudopmanmoHHbiii 00beM TEKCTa

2.2

Nudopmanmonnslii 00beM JaHHBIX. BUT — MUHUMaNTbHAS €IMHUIIA KOJIMYESCTBA
uHpopMalMKu — JBOWYHBIN pa3psia. EquHuiibl uamepenus: nHGOPMaImOHHOTO
o0beMa JaHHBIX. buT, 6alT, kMI00aiT, MeradamnT, ruradamT.

CxopocTh nepeiaun JaHHbIX. EAWHUIIBI CKOPOCTH TIepeayu JTaHHBIX

2.3

KomupoBanue 1Bera. IlBeroBeie wmomenmu. Monpens RGB. TI'mybuna
koaupoBanus. [lamutpa.

PactpoBoe m BekTopHOE mpesacraBieHue u3o0pakeHui. Ilukcens. OrneHka
uHpopmalmoHHOro o0beMa TpaUuecKuX JaHHBIX I PacTpOBOIO
H300paKeHus
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2.4

Komuposanue 3Byka. PaspsanHocTs m yacrora 3ammcu. KommyecTBo kaHaioB
3aIUCH.

OneHka KOJMYECTBEHHBIX I1ApaMETPOB, CBA3aHHBIX C IPEACTABICHHUEM
Y XpaHEHUEM 3BYKOBBIX (hailJIOB

2.5

Heno3uiinonHbie ¥ MO3UITMOHHBIE CUCTEMBI cuncieHus. AndaBut. OCHOBaHUE.
Pa3Bepnyras ¢opma 3anucu yucia. [lepeBoa B AECATUUHYIO CUCTEMY YHCE,
3aMMCAHHbBIX B IPYTUX CUCTEMAX CUUCIICHHUSI.

PumMckas cucreMa cUucieHus

2.6

JIBomuHas cuctema cunciienus. [lepeBon menbix yucen B npeaenax ot 0 mo 1024
B JBOMYHYIO CHCTEMY CYHCICHHs. BocbMepHYHas cHCTeMa CYHCICHHS.
[lepeBoa umcen W3 BOCBMEPUYHOM CHUCTEMBbI B JBOMYHYIO M JECITHYHYIO
cucreMbl U obOparHo. IllectHamnmarepuyHas cuctema cuucieHus. IlepeBon
qpcesl W3 IIeCTHAANATePHYHON CHUCTEMBI B JBOWYHYIO, BOCBMEPUYHYIO
U JICCATUIHYIO CUCTEMBI M 0OpaTHO.

ApudmeTrueckre ornepamyy B TBOMYHON CHCTEME CUNCIICHUS

2.7

Jlornyeckue  BbICKa3bIBaHUs. Jlormueckue  3HAYEHUsI  BBICKA3bIBaHMM.
DNeMEHTapHble M COCTaBHbIE BbICKa3blBaHUsA. Jlormueckue ornepanuu:
«m» (KOHBIOHKIHS, JIOTHYECKOE YMHOXXCHHE), <«Wan»  (IU3BIOHKIIHS,
JOTHYECKOe CIOXeHHue), «He» (lormdyeckoe otrpuranue). IlpuopureT
JOTUYECKUX ornepanuid. OnpeaeneHne HCTUHHOCTH COCTABHOTO BhICKAa3bIBaHUS,
€CIM M3BECTHBl 3HAYEHHS MCTUHHOCTHM BXOASIIMX B HErO SJIEMEHTAPHBIX
BbICKa3biBaHuil. Jlornueckue BolpakeHus. [IpaBuiia 3anucu  JIOTMYECKUX
BeIpakeHuH. [TocTpoeHne TabIMIl HCTUHHOCTH JIOTHYECKUX BBIPAKCHHI

2.8

Jlorndeckue 3J1eMEeHTHI. 3HAKOMCTBO C JIOTHYECKMMH OCHOBAMH KOMIIBIOTCPA

2.9

HenpepbiBHble U auckpeTHble Monenu. Mmuranunonnslie moxpenu. Wrposbie
mozenu. OlleHKa aJeKBaTHOCTU MOJICIH MOJETUPYEMOMY OOBEKTY U IIEJAM
MOJIETTMPOBAHUS

2.10

Tabnuuynbie Mogenu. Tabmuiia Kak IpeICTaBIeHUe OTHOIICHUS.
bazel ganubix. OTOOpP B TaONMIE CTPOK, YAOBIETBOPSIONUX 33JaHHOMY
YCIJIOBUIO

2.11

I'pad. Bepmmna, pebpo, myrs. OpHEHTUPOBAaHHBIE W HEOPHEHTHPOBAHHBIE
rpadsl. [{nmuna (Bec) peOpa. BecoBas marpuma rpada. JauHa mytd Mexmy
BepiirHaMu rpada. [Touck ontumansHoro mytu B rpade. HauanpHas BepiimHa
(MCTOYHMK) ¥ KOHEYHas BepimiMHa (CTOK) B OpHEHTHPOBaHHOM rpade.
BhIunciieHre KoMM4yecTBa MyTel B HAPABICHHOM allUKIMYECKOM rpade

2.12

Hepeso. Kopenn, Bepiuna (y3en), guct, pedpo (myra) nepesa. Beicorta gepesa.
[TomnepeBo. Ilpumepnsr wucnonbp3oBaHus JepeBbeB. llepebop BapuaHTOB
C MIOMOIIBIO JIepeBa
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AJTOPUTMBI U IPOTPAMMUPOBAHKE

3.1

CaoiicTBa asroputMa. CriocoObl 3aITUCH aropuTMa (CJIOBECHBIN, B BUAC OJI0K-
CXEMBI, TIpOrpamMma).

CocrapieHue alrOpUTMOB U MIPOTPaMM C UCIOJIb30BAHUEM BETBJIICHUH, IIUKIIOB
¥ BCIIOMOTATEILHBIX aJIrOPUTMOB JUIS yIpaBieHus ucnoiauteineM (Pobort,
Yepenaimika, YepTekHUK W Jpyrue). BuIoHEHHE alrOpUTMOB BPYYHYIO
¥ Ha KOMITBIOTEpE

3.2

S3pixk mporpammupoBanus (Python, C++, Ilackans, Java, C#, IllkonbHbIit
ANTOPUTMHUYECKUN SI3BIK).

Cucrema mNpPOrpaMMHUPOBAHUSA: PEJAKTOP TEKCTa MpPOrpaMM, TPAHCIATOP,
OTJaTUYHK.

[lepemennas: Tum, uMms, 3HadyeHue. llenplie, BElECTBEHHbIE M CHUMBOJIBHBIC
HEepEMEHHBIE.

Omneparop mnpucBauBanus. ApUMETHUUECKUE BBIPAKECHUS M TOPAIOK HX
BbIyKclieHus. Onepanyu ¢ UEJIbIMU  YUCJIAMH. IIEJIOUUCICHHOE JICJICHHE,
OCTaTOK OT JICTICHMSI.

BerBnenus. CocrtaBHbIe  yciaoBHsS  (3aMCh  JIOTHYECKHX  BBIPAXKCHUIN
HAa M3y4aeMOM S3bIKE MporpaMMupoBaHus). Haxoxmenme MuUHHMyMa
U MakCcUMyma M3 JIByX, TpeX M UEThIpeX 4dmHcesd. PemieHne KBaapaTHOTO
ypaBHEHUs1, UMEIOIIETO BEIECTBECHHBIE KOPHHU.

[ukn ¢ ycnoBuem. AnroputM EBkiina iiisi HAX0XK1€HHUsI HAUOOJIBIIIEro O0IIEeTro
JIENUTENS JBYX HaTypalbHBIX yucell. Paz0neHne 3amucu HaTypajdbHOTO YHCIa
B TIO3WIIMOHHOW CHCTEME C OCHOBAaHHMEM, MEHBIIUM WM paBHbIM 10,
Ha OTJeJIbHbIE LUPPHI.

[{uki1 ¢ mepeMeHHOM. AITOPUTMBI TPOBEPKU AETUMOCTH OJHOTO LEJIOr0 YHrCia
Ha JIpyroe, MPOBEPKH HATYpaIbHOTO YUCIIA Ha IPOCTOTY

3.3

O0OpaboTka CUMBOJILHBIX JaHHBIX. CUMBOJIBHBIE (CTPOKOBBIE) TEPEMEHHBIC.
[TocumBonbHast oOpaboTka cTpok. Iloacder 4YacTOThl MOSBICHHS CUMBOJA
B cTpoke. Berpoennsie pyHkImu 111 00paboTKu CTPOK

3.4

OnpeneneHre BO3MOXKHBIX PE3YJIbTaTOB PA0OTHl ANTOPUTMA MPU JTAHHOM
MHO>KECTBE BXOJHBIX JaHHBIX, OINPEAEIICHNE BO3MOKHBIX BXOJHBIX JIaHHBIX,
OPUBOSIINX K JAHHOMY PE3yJbTaTy

3.5

Tabauunbie Benmuuuabl (MaccuBbl). OmHomepHblie MaccuBbl. COCTaBICHHE
U OTIaJKa TPOrpaMM, pEATU3YIONIUX THIOBBIE aJITOPUTMBI 00pPabOTKU
OJHOMEPHBIX YHCJIOBBIX MAaCCHMBOB, HA OJTHOM M3 A3bIKOB MPOTPAMMHUPOBAHUSA
(Python, C++, Ilackans, Java, C#, IllkompHblii AdroputMudeckuii SI3bIK):
3aIl0JJHEHUE YHCJIOBOIO MACCHMBA CIIyYaMHBIMU YHCJIAMHU, B COOTBETCTBUU
¢ popMyIoit Ui TyTeM BBOJIA YMCETI, HAXOXKJICHUE CYMMBbI DJIEMEHTOB MacCHBa,
JIMHEWHBIM MOHMCK 3aJaHHOrO0 3HAYeHWs B MacCHUBe, IIOJCYET DJJIEMEHTOB
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MacCCHuBa, YAOBJICTBOPAIOIINX 3a/IaHHOMY YyCJIOBHIO, HaXOXIACHUC
MHWHHMAaJIBHOT'O (MaKCI/IMaJ'IBHOFO) QJICMCHTA MaCCHBaA. COpTHpOBKa MacCCHuBa.
O6pa60TKa IIOTOKA MIAaHHBIX. BBIYMCIICHHC KOJHWYECTBA, CYMMBI, CPCIHETO
apI/I(bMCTI/I‘-ICCKOFO, MHUHHUMAJIBbHOI'O N MAaKCHUMAJIbHOT'O 3HA4YCHUA 3JSJICMCHTOB
MMOCJICAOBATCIIBHOCTH, YAOBJICTBOPAOIINX 3aTIAHHOMY YCJIOBHUIO

3.6

VYnpaenenue. Curnan. O6parnas cBsizb. [lomydeHue curnamoB oT HUGPOBBIX
JaTYUKOB (HANpUMeEp, KacaHWs, pACCTOSHUS, CBETa, 3ByKa). [lpumepsr
UCTIOJIb30BaHUSI TPUHLUNA OOpaTHOM CBS3M B CHCTEMax YIPaBICHUS
TEXHUYECKUMHU YCTPOWCTBAMH C TIIOMOIIBIO JATYUKOB, B TOM HYHCIE
B pOOOTOTEXHHKE

HNudopmarimoHHbIe TEXHOIOTHH

4.1

TexcToBbIE JTOKYMEHTBI M WX CTPYKTYpPHBIC 3JEeMEHTHI (CTpaHuIla, abs3arl,
CTPOKa, CJIOBO, CHMBOJI).

TekcToBBIM  MPOLECCOP —  HMHCTPYMEHT  CO3[aHHs, PpPEIaKTUPOBAHUS
u popmatupoBanus TekcToB. [IpaBuia Habopa TekcTa. PegakTupoBaHue TeKCTa.
CroiictBa cumBosioB. Illpudt. Tumbr mpudro (pydnaeHble, ¢ 3aceukamw,
MoHomMpuHHbIE). [lomyxupHoe U KypcuBHOE HauepTaHue. CBoiicTBa ab3alieB:
rpaHullbl, a03aLHbIN OTCTYI, UHTEPBAJI, BbIpaBHUBaHUE. [lapameTpbl cTpaHULIbI.
CruneBoe popMaTupoBaHUE.

CtpykTypupoBaHue HWH(POpMAMU C TOMOILIBIO CIHUCKOB M  TaOJIHILI.
MHuoroypoBHeBbie ciucku. JloOaBneHue Tabaul B TEKCTOBBIE IOKYMEHTHI.
BceraBka n300pakeHHil B TEKCTOBBbIE JTOKYMEHTHl. OOTekaHHe W300paxeHui
TeKCTOM. BKiltoueHre B TEKCTOBBIN JOKYMEHT Iuarpamm, Gopmyll, HyMe paluuu
CTPaHULL, KOJIOHTUTYJIOB, CCBUIOK U JPYIMX 3JIEMEHTOB

4.2

PactpoBbie pucynku. Mcnons3oBanue rpaguecKux MPUMUTHBOB.

Onepanuu pegakTUpoBaHus rpaduueckux 00ObEKTOB, B TOM YHUCIE MUGPPOBBIX
dbotorpadumii: m3MeHeHHE pa3zmepa, oOpe3Ka, MOBOPOT, OTpaKeHHWe, padora
¢ obnactssmu (BbIJIEICHNE, KOMMPOBAHKE, 3aJIMBKa IIBETOM), KOPPEKIIUs I[BETA,
SPKOCTH ¥ KOHTPACTHOCTH.

BekropHas rpaduka. Co3mgaHwe BEKTOPHBIX PHCYHKOB BCTPOCHHBIMH
CpEeICTBAaMHU TEKCTOBOI'O MPOIleccopa WM APYTHX MporpaMM (MPHITOKEHHIA).
JloGaBrieHne BEKTOPHBIX PUCYHKOB B JOKYMEHTHI

4.3

[ToaroroBka MyJbTUMEIUUHBIX mpe3eHTanui. Cnaiin. JloOaBieHne Ha clai
TEeKCTa U n300pakeHuit. PaboTa ¢ HECKOJIBKUMU ClIaliIaMH.
JlobaBieHue Ha ciaii ayTMoBU3yalbHBIX JaHHBIX. AHUMAaIMs. [ unepcchuiku

4.4

Tunbl paHHBIX B sA4YeHKaxX dJIEKTPOHHOM Tabiuiel. PemakrmpoBaHme
u popmatupoBanue Tabmauil. BctpoeHHble GyHKIMU 711 TIOMCKA MAaKCUMYMa,
MUHUMYMa, CYMMBI H cpeaHero apudpmerndeckoro. CopTUpOBKA JaHHBIX
B BbIJIEJIECHHOM Juamna3oHe. [loctpoenue nuarpamm (rucrorpamMma, Kpyropas
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JayarpaMmma, ToueqHas auarpamma). Beioop Tumna quarpammel.
[IpeobpazoBanue Gopmyn mpu kormupoBanuu. OTHOCHUTEIBHAs, aOCOIIOTHAS
Y CMEIIaHHAs aJipecarvst

4.5

VY cI0BHBIC BBIYUCIICHHUS B DJIGKTPOHHBIX Ta0umax. CyMMHpPOBaHUE U MOACUET
3HAYCHWH, OTBEYAIONINX 33aJaHHOMY yciaoBuio. O6paboTka O00IbITMX HAOOPOB
JTaHHBIX. UMCIICHHOE MOJICIIMPOBAHUE B AJICKTPOHHBIX TAaOIUIAX
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